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MODULAR SPACE STATION - INITIAL STATION SYSTEM
le0 INTRODUCTION

l.N SCOPE

THE MONULAR SPACE STATION PROGRAM ELFMENT PERFORMANCE AND DESIGN REGUIRE-
MENTS ARE OEFINED AY A TWO VOLUME PRELIMINARY PFRFORMANCE SPECIFICATICN,
THIS VOLUME OF THE SPECIFICATIONy VOLUME |1+ DEFINES THE GENERAL» OPER-
ATIONALY DESIGN/CONSTRUCTIONs AND SURASYSTEM NESIGN REQUIREMENTS FOR ThkF
SOLAR POWERED MODULAR SPACE STATION SYSTEM, THFE REQUIREMENTS DEFINED
HERFEIN APPLY T0O THE SYSTEM (LEVFL 4) ANO SUBSYSTFM (LEVEL S5) LEVELS OF
THFE PHASE B STUNY WITH NEFINITION NOWN TO THE THIRTY-SEVEN MAJOR ASSTCV-
ALIFS (LEVEL 6) THAT COMPRISFE THE SEVEN FUNCTIONAL SUBSYSTEM GROUPINGS

OF THE SYSTEM, THIS SPECIFICATION APPLIES ONLY TO THE INITIAL STATION
SYSTEM, THE SYSTEM 1S,HOWEVFR» READILY ADAPTABLE TH A GROWTH CONFIGURATICN
RY THE ADOITION OF A SHORT CORE MONULE AND TWC STATION MODULES. IN
ANNITIONY THE 79000 SQUARE FOOT SOLAR ARRAY PACKAGE MUST BE REPLACED BY A
10y0ON0 SOUARE FOOT PACKAGE TO SATISFY GROWTH POWER NEEDS.

THE SURSYSTEM RFQUIREMENTS (SECTIONS 3e3.1 THRU 3,3.7) ARE THE RESULTS
OF TRAOFS AND ANALYSES CONDUCTEN DURING THE STUNY, THE REQUIREMENTS
ALSO INCLUDE THF RESULTS OF THE PRELIMINARY DESIGN PHASE.

VOLUME 2 OF THE SPECIFICATION DFESCRIBES THE FCUR SYSTEMS OF THE MODULAR
SPACE STATION PROJECT AND DEFINFS THE INTERFACES RETWEEN THIS PRQJECT AND
THE SHUTTLE PROJECTs THE TRACKING AND DATA RELAY SATELLITE PROJECT AND AN
ARRITRARILY PEFINEN EXPERIMENT PROJECT. THE EXPERIMENT PROJECT WAS SYN-
THESIZED FROM INTERNAL EXPERIMEMTSy DETVACHED RFSEARCH AND APPLICATION
MODULESs AND ATTACHED RESEARCH AND APPLICATION MODULES SUCH THAT A SET OF
INTERFACE REQUIREMENTS ARE DEFINED WHICH WILL SUPPORT MULTIPLE COMBINATIONS
OF THESE ELEMENTS EXPECTEN DURING THE MODULAR SPACE STATION MISSICN,

- > P S S D R D S D P S G I ER D EE D T D P AR WS SE AR S T D T G D NS D L Gh kG S . G D G S S WP PGP D D D G W R AR S W D e A W W -
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MONUL AR SPAGE STATION - INITIAL STATION SYSTEM

2.0 APPLICARLF DOCUMENTS
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2.0 APPLICARLE DOCHMENTS

“MIL-B=-5NRT7R

“IL=-E-BNSIN

vIL~-STN=-U61
- FXHIBIT ¢

HONDINGs ELECTRICAL AND LIGHTNING PROTECTION FOR AERQSPACE
SYSTEMS

ELFCTROMAGNETIC CAPARILITY RECUTREMENTSy SYSTEMS AMENC |

ELECTROMAGNETIC CHARACTERISTICSs REQUIREMENTS FOR ECUIPMENT
- STATFMENT OF WORK FOR PHASE B EXTENSION MONULAR SPACE

STATION PROGRAM DEFINITION

MSC~N3696 =

MSC~024R6
SN7V=-201

MSC~024KR9
SN7T1=-S42=-1{

MSC~-02471
SNT1=217

MSC-02472
SNT71=-219

MSC-02474
SN7t=2214

MSC-02476
SNT1=222

MSC-02477
SN71-223

MSC-02479
SN71-225S

GUIDELINE ANN CONSTRAINTS DOCULMENT MODULAR SPACE STATION
NEFINITION PHASF B REV, 7

MONULAR SPACFE STATION EXTENSICN PERION STUDY PLAN

MONULAR SPACFE STATION PRELIMINARY PERFORMANCE SPECIFICATICN
INITIAL STATION SYSTEMS

MONULAR SPACF STATION PRELIMINARY SYSTEM DESIGN - 7 VCLUMES
MONULAR SPACFE STATION MASS PRCPFRTIFS =~ MASS

MONULAR SPACF STATION SHUTTLE

INTERFACE REQUIREMENTS '

MODULAR SPACE STATION INTEGRATED GROUND OPERATIONS

MONULAR SPACE STATION PROGRAV OPERATIONS PLAN

MODULAR SPACF STATION PROGRAM MASTER PLAN

MSC~PA-D-67-13 NON-METALLIC MATERIALS REQUIREMENTS

MC 999-00658

APPROVAL OF NON-METALLIC MATERIALS FOR USE IN THE APOLLO
SPACECRAFTy GENERAL SPECIFICATION FOR

SPACE DIVISlON NORTH AMERICAN ROCKWELL CORPORATION SEC 2.0
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MODULAR SPACE STATION - INTTIAL STATION SYSTEM
2.0 APPLICARLE DOCUMENTS

MSC=-NA=-N-gA-1 NONMETALLIC MATERIALS NESIGN GUINFLINES AND TEST DATA

HANNBOOK
NHB TI150.1 PRELIMINARY FDITION OF REFERENCE FARTH ORBITAL RESEARCH
: ANN APPLICATIONS INVESTIGATIONS (BLUE BOOK) JAN. 1971 -~
8 VOLUMES

U.,S. DEPARTMFNT OF COMMERCE MRSy RUILDING SCIENCE SERIES
SMOKE AND GASES PRODUCED BY BURNING AIRCRAFT INTERIOR
MATERIALS

SN71-206 MONULAR SPACF STATION PHASE 8 DEFINITION = SHUTTLE MODEL
REVISED AND REISSUED JUNE 1971.

MANEIS-012 COMRUSTION RATE TESTING ON NON-HETALLIC MATERIALS (TM)
ANN CONFIGURATIONS (TC) FOR MANNEN SPACECRAFT

MANEIS=-N1S VACUUM STABILITY TESTING OF POLYMFQIC MATERTALS FOR
SPACECRAFT APPLICATIONS

STANFORD RFSEARCH lNSTlTHfE REPORT -~ PCLYMERS FOR SPACECRAFT
APPIL_ICATIONS SEPTEMBER 152 1967

SPACE DIVISION NORTH AMERICAN ROCKWELL CORPOQAT]ON SEC 2.0
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MONULAR SPACE STATION - INITIAL STATION SYSTEM
3.0 REQUIREMENTS
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3.0 REQUIREMENTS
{ PERFORMANCE
J.tet CHARACTERISTICS

THE INITIAL MSS WILL RF A SEMI-PERMANENT CLUSTER OF MODULESs EACH OF

WHICH CAN BE TRANSPORTED TO AND FROM ORBIT IN THE CARGO BAY OF A SPACE
SHUTTLE. THE INITIAL MSS COMPLFXs WITH ALL ITS MODULES CONNECTED COMPRISES
A SPACE STATION CAPABLF OF SUPPNRTING A CREW CF 6 ANN PROVIDING AN EARLY
BENEFIT RETURN EXPERIMENT PROGRAM FOR EXTENNED MISSION DURATIONS, IN IT-
SELFs THFE INITIAL MSS SHALL RE SELF-SUFFICIENT WITHIN THE LIMITS OF ITS
CONSUMARLES (PROPELLANTS» FOODSTUFFSs CREW STAY TIMEs ETC.).

A, CONFIGURATION CINITIAL STATION MSS COMPLEX)

CONFIGURATION - STATION MODULES SHALL BE LOGATED IN THE X-Z PLANE.
RAMS AND CARGO MODULES WILL BE LOCATED IN THWE X~-Y PLANE,
REFER TO FIGURES 3.2.18~-19293 FOR AXIS NDEFINITION.

ELECTRICAL POWER -~ TWO DEGRFF OF FREENOM SCLAR ARRAY

NUAL EGRESS - DUAL EGRESS SHALL RE PROVIDED, MONULES WHICH ARE
NCCUPIED GREATER THAN 2 PERCENTY OF THE TOTAL CREW HOURS AVAILABLE PER
MONTH SHALL BE PROVIDED WITH DUAL SHIRTSLEEVE EGRESS FACILITIES,

PRESSURE ISOLATION - MINIMUM OF TWO SEPARATE PRESSURE HABITABLE VCLUMES
WITH INDEPENDENT LIFE SUPPQORPT CAPABILITY AND PROVISIONS AND OTHER ESS~-

ENTIAL SERVICES WILL BE PRQVIDED AT EACH FANNED STAGE OF CLUSTER AUILO-
5P AND OPERATION,

CREW QUARTERS - PRIVATE CREW OUARTERS SHALL BE PROVIDED FOR THE NCMINAL
CREW (6) WITH DOUBLE OCCUPANCY CAPARILITY DURING CREW OVERLAP PERINNS,
THE CREW QUARTERS SHALL RE EQUALLY DIVINED BETWEEN THE THO PRESSURE
HARITABLE VOLUMES,

RAM CAPABILITY -~ CAPABILITY TO SUPPQORT TWO ATTACHED OR DETACHED RAmS
SHALL BE PROVINED..

CARGO MODULE - ONE CARGO MONULE WILL BE REOUIREN FOR INITIAL
OPERATIONAL CAPABILITY SUPPNRT AND TWO ADOITIONAL CARGO MODULES 710
PROVIDE LOGISTIC SUPPORT,

SPACE NDIVISION NORTH AMERICAN ROCKWELL CORPORATION SEC 3.l
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MOpULAR SPACE STATION - INITIAL STATION SYSTEM
3.0 RFOUIREMENTS
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B. CONFIGURATION (MODULES)

ILAUNCH WEIGHT - THE MSS SHUTTLE TRANSPORTED MOOULE SHALL RE CONFIGURED
MOT 7O EXCEED A TARGET WEIGHMT OF 20000 LBS FNR THOSE MODULES REOQUIRED
TO RENDEZVOUS. THE MODULFS SHALL BE NESIGNEN TO STRUCTURAL LOADS :
RESULTING FROM A MAXIMUM WEIGHTY OF 259000 LBS,

EXTERNAL DIMENSIQONS ~ THE MAXIMUM EXTERNAL NIMEMSIONS OF THE MOCULFS
SHALL AE 14 FEET IN DIAMFTERP AND S8 FEET IN LENGTH. " MECHAMISMS THAT
ARF EXTERNAL BUT ATTACHED TN THE MODULE, SUCH AS HANDLING RINGS)
ATTACHMENTS FOR DEPLOYMENTy BERTHING MECHAMISMS» STORAGE FITTINGS)
THRUSTERS» ETC.» SHALL RBE CONTAINED AT LAUNCH WITHIN ‘AN ENVELOPE IS5
FEEY IN DIAMETER AND 60 FEET IN LENGTH,

ARTIFICIAL G - MONDULES ARE TO Bé ANAPTABLE TO AN ARTIFICIAL 6
OPERATIONAL MONE WITH mIMIMIM REDESIGN,

PRESSURIZATION -~ EACH MOMILE SHALL AE NORMALLY LAUNCHENR PRESSURIZEN)
HOWEVERy THF SYSTEM SHALL BFE CAPARLE OF ACCOMMODATING ANY MODULE THATY
RECOMES DEPRESSURIZEN PRIOR TO DELIVERY TQ THE STATION, MODULE HARD-
WARE SHALL RE CAPARLE OF SURVIVING REPEATED LOSS OF PRESSURE FOR yP 1O
60 DAYS PRIOR TO MANNING, '

COMMONALITY ~ AS A GOAL» COMMON MODULE STRUCTURES» SYSTEMS» SUBSYS-
TEMSs AND ASSEMBLIES FOR SPACE STATION MCOULES SHOULD BE DEVELOPED.

POMPON REFFPENrE - EACH MODULE SHALL ®E DESIGNED AROUND A COMMON
REFERENCE,., THAT REFERENCFE SHALL BE SUCH TYHAT THF CREW AND EQUIPMENT
1S ORIENTEN ORTHOGONAL TO THE MODULE X=-AXIS, AS A GOAL» ALL COMMON
MONULES WILL HAVE THE SAME REFERENCE.,

WHINDOWS - THE NESIGN FOR WINNOWS SHALL STANDARDIZE ON THE MSC 14,75
INCH DIAMETER WINDOW ASSEMBLY S1ZE EXCEPT FOR FLFXPORT HATCH NINDOHS
WHICH SHALL USE A 4,0 INCH NIAMETER SIZE.

rLoons - STATINN MODULES SHALL BE DESIGNED FOR LONGITUDINAL FLOORS
LOCATED IN THE X<Y PLANE (+/-Y) WITH RESPECT TO MODULE COORDINATES
(Y~-2Z PLANE WITH RESPFCT TO STATION FLIGHT CNORDINATES),

C. OPERATIONS

MANNING LEVEL - THE STATION MANNING LEVEL PROVISIONS SHALL BE FOR-A
CREW OF 6 WITH CAPABILITY OF AppITIONAL 6 MAN OVERLAP FOR UP TO 5 DAYS,
CREW OVERLAP SHA)L BE PERMITTED ONLY WHEN A SHUTTLE 1S IN THE NEAR
_SPACE NIVISION NORTH AMERICAN ROCKHELL PORPORATION 'SEC Jelat
PAGF 002



PRELIMINARY PERFQORMANCE SPECIFICATION S0 71-21S5-1

MONULAR SPACE STATION -~ IMITIAL STATION SYSTEM
' 3.0 RENUIREMENTS

VICINITY OF THE SPACE STATINN,

CONSUMARLE RESERVE - CONSUMARLE RESERVE CAPARILITY SHALL BE 30 DAYS
REYCND SCHENULED RESUPPLY EXCEPT FNR BUILDUP,

RERTHING CAPABILITY - THF MNANULAR SPACE STATION SHALL BE CAPARLE CF
RERTHING WITH A SPACE SHUTTLE QRAITER, SUITARLE ATTACH FITTINGS SHALL
RE PROVIPDED TO ALLOW RERTHING USING ORRITEP MAMIPULATORS, THE DESIGN
NF THE BERTHING PROVISIONS SHALL BE ANAPTABLE FOR DIRECT DOCKING
CAPARILITY,

SHUTTYLE LAUNCH FREQUENCY - THE SHUTTLE LAUNCH SPACING SHALL BE AT A
MINIMUM OF 30 NAY INTERVALS WITH THE MAXIMUM INTFRVAL LIMITED TO CREW
STAY TIME (WHEN MANNED),

EMERGENCY CREW RETURN - STATION EMERGENCY CRFW TRANSFER WITHIN 48 HOURS
OF EMERGENCY INITIATION SHALL BE ACCOMPLISHED,

EXPERIMENTS - THE INITIAL SPACE STATION SHALL INCLUDE A GENERAL PURPOSE
LABORATORY AND PROVISIONS FNR SUPPORT OF TWO ATTACHED OR DETACHED
RAMS,

THE INITIAL SPACE STATION SHALL RE CAPARLE 0NF SUPPORTING SELECTED»
PARTIALe MODIFIEDs OR COMRINED FPE'S FROM THE 1971 NASA BLUE mOOK,
RLUE BOOK FXPERIMENTS AND RAMS ARE T0O BE SCHEDULED IN ACCORDANCE
WITH STATION CAPARILITY, MODIFIED FPE'S WILL REQUIRE NASA APPROVAL,

FLIGHT MOQE - THE INITIAL SPACE STATION SKALL NORMALLY FLY WITH A LOCAL
VERTICAL ORIENTATION, PROVISIQON SHALL BE PROVIDED TO FLY IN AN
INERTIAL ORIENTATION FOR SHNRT PERIONS,

ORRIT PROFILLE - 5SS DEGREE INCLINATION AT ALTITUNPE RETWEEN 240 T0 270
NAUTICAL MILES.

INDEPENDENT OPFRATIONS -~ THF IMITIAL SPACFE STATION SHALL HAVE THE
CAPACITY FOR INDEPENDENT OPFRATIONS WITH THE FULL CREW FOR A PERICD OF
120 DAYS, THIS CAPACITY CAM BE INCLUNED IN THE CARGO MODULE,

RADIATION LIMITS - CREW RADIATION SHALL RE CONTAINED WITHIN THOSE
LIMITS SPECIFIED BY THE NESIGN MISSION RACIATION MODEL,

SPACE NIVISION NORTH AMERICAN ROGKWELL CORPORATION SEC 3olel
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’ onngvanpv PERFORMANCE SPEGIFICATION = qn 71=215-)
MODULAR SPACE STATION - INITIAL STATIOM svsrzn'
3.0 REQUIREMENTS'
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CRGAN LI®ITY DOSFE (REM)
‘ , S 130 QUAR- - S
DEPTH DAILY o DAY - TERLYes - VYRLY CAREER
SKIN (0. 1MM) QR i 7S i ng . 228 1290
FYE -0 3,0MM) 0.3 37 82 - 12 ' 600
0.2

MARROW - (5, ncn) 28 3 . . 75 - 400

¢ ONE YEAR AVERAGE

s  MAY RE ALLOWED FOR TWO CONSECUTIVE OUARTERS WITH SIX MONTHS
RESTRICTION FROM FURTHER EXPOSHRE 10 NAINTAIN YEARLY LIFIT,

TRRADATION DIAGNOSTIC DEVICES FOR MEDICAL FXAM]NATION/TQEATHENT SHALL
RE SHIELRED SUCH THAT RANIATVION PROTECTION IS AFFORDED THE OPERATOR AND
- INFLIGHT PERSONNEL OTHER THaN THE PATIENT, SHIELDING SHALL #F OF

SUCH DESIGN THAY FLIGHT CREW IN THE VICINITY OF OPERATING IRRADIATION
NEVICES WILL NOT ACCUMULATE A RADIATION OOSFs INCLUDING THE NATURAL
" RANTIATIONY GREAT ENOUGH TO FXCEED THE PRECFNING RADIATION LIMITS,

RUILDUP = A MINIMUM OF TWO SEPARATE PRESSURF I1SOLATABLE VOLUMES WITH
INNEPENDENT LIFE SUPPORT CAPABILITY ANp FROVISIONS AND OTHER ESSENTIAL
SERVICES SHALL BRE PROV!DED AT FACH MANNED STAGE OF CLUSTFP BU!LDUP AND
HPERATION. :

WITH ANV SINGLE PRFSSURE ISOLATAALE VULU"E INACTIVE AND INACCESQIBLE.
THE REMAINING PROVISIONS ANN HABRITABLE FACILITIES SHALL BE ADFOUATF
TO SUSTAIN THE ENTIRE CREW ‘FOR A MINIMUM CF 985 HOURS.

AT EACH pHASE OF THE ON-ORBIT AUILOUPs THE CREW SHALL HAVE THE
CAPABILITY AND RESOURCES T0O CHECKOUT AND VALINATE THE OPFERATIONAL AND
TECHNICAL ADEQUACY OF THE MONULAR CLUSTER FOR MISSION (BUILUUP)
CONTINUATION,

GROUND OPERATIONS - MANAGEMFNT OF LONG RANGF OVERALL MISSION PLANNING
FOR THE STATION SHALL BF PERFORMED ON THE rDOUND.‘

FEVA/IVA - MORE THAN ONE MEANS SHALL BE PRCVIDED YO PERMIT CREW INGRESS
AND EGRESS FOR EVA/IVA QOPERATIONS. REAQY ACCESS TD AN EVA/IVA SUIY
STATION SHALL RE PROVIDED FNR ALL CRENIRLE EMERGENCY CONDITIONS.

PREMANNING - THE CAPABILITY SHALL RE PROVIDED FOR MONITORING THE SPACE
STATION IN AN UNMANNED CONDITION TO CONFIRM THE EXISTANCE OF A
HARITABLE ENVIRONMENT, THE FUNCTIONAL CAPARILlTIES OF CRITICAL LIFE
SPACE DIVISION NORTH AMERICAN ROCKWELL CORPORATION SEC 31,1
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PRELIMINARY PERFOPMANCE SPECIFICATION - SD 71-215-1
MONULAR SPACE STATION - INITIAL STATION SYSTEM
3.0 RENUIREMENTS

SUSTAINING SUBSYSTEMS VERIFICATION CAN BE ACCOMPLISHED B8Y SHIRTSLEEVE
NR 1VA INGRESS

NATA TRANSMISSION - SYSTEM AND PMISSION STATUS WILL NOT NECESSARILV BE
TRANSMITTED YO THE GROUNND 0N A REAL-TIME RASIS» RUT REAL-TIME
CAPARILITY SHALL EXIST, ' |

COMMUNICATIONS - THE INITIAp SPACE STATION SHOULN PLAN FOR USE OF
SHARED RELAY SATELLITES TO PROVIDE NEARLY CONTINUOUS ACCESS DUPLEX
VNICE LINKQ TO THE GROUND,.

THE lNlTlAL SPACE STATION MNST PROVIDE COPHUNICATIONS WITH GROUND
NETWORKS (SUCH AS THE MSFN)s AND OTHER COCPFRATING SPACECRAFT (SUCH
AS THE SHUTTLE AND FREE-FLYING EXPERIMENT MONULES), THESE LINKS NFED
NOT RE CAPARLE OF SIMULTANENUS OPERATION. INTERRUPTIONS AS LONG AS

S HOURS IN COMMUNICATION NITH THE GROUND NETNORK ARE ACCEPTABLE.

WASTE DISPOQAL - SOLID NASTFS WiLL NOT aE nurpEn 10 SPACF.
FIRST MOQULE LAUNCH - JULY (98

INITIAL STATION 10C - JANUARY (4982

SPACE DIVISION NORTH AMERICAN -ROCKWELL CORPOQATION SEC 3.10.1
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MODULAR SPACE STATION - INITIAL STATION SYSTEM
3.0 REQUIREMENTS
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Ne

SURSYSTEMS ( GENERAL GUINELINES)

le ALL COMPONENTS ASSOCIATEN WITH ENABLING THE CREW TO RECOGNIZE»
ISOLATE AND CORRECT CRITICAL SUBSYSTEM MALFUNCTIONS FOR A GIVEN SPACE
STATION MODULE SHALL BE LOCATED ONBOARD AND AE FUNCTIONALLY INDEPENDENT
OF GROUND SUPPORT AND EXTERNAL INTERFACES.

2. ONBOARD EQUIPMENT SHALL ®E PROVIDED FOR CHECKOUTs MONITORINGs WARN-
INGs AND FAULT ISOLATION YO A LEVEL CONSISTENT WITH SAFETY AND WITH THE
IN-ORRIT MAINTENANCE AND REPAIR APPROACH SELECTED, EMERGENCY CONTROL
AND REPAIR OF FAILURES OR DAMAGE WILL ALSO BRE PROVIDED, AS A GOAL

THE OVERALL STATION OPERATIONS WILL NOT BE SURSTANTIALLY DEGRADED RY
SELECTED RFEPAIR MONES.

3. THE SPACE STATION SHALL ®E NESIGNED FOR EASE OF MANUFACTURE
ASSEMBLYs INSPECTIONs ANN MAINTENANCE, [INSOFAR AS PRACTICAMLFy SPACE
STATION COMPONENT PARTS SHALL BE INTERCHANGEARLE OR REPLACEABLE.

WHEN PRACTICALs MONULAR PACKAGING OF HARDWARE» INCLUDING MODIFICATIONS
SHALL PROVIDE INTERCHANGEABILITY,

4, VEHICLE FLUID SYSTEMS ANN THEIR SERVICING EQUIPMENT SHALL AE
NESIGNED TO PERMIT COMPLETE FLUSHING AND ORAINING DURING GROUND CHECK-
OUT.

Se AS A GOALy NO ORIENTATION RESTRICTIONS WILL BE IMPOSED RY SUB-
SYSTEMS,

6+« VTHE SPACF STATION WILL BF CAPABLE OF ACCOMMONATING A MIXED MALE-
FEMALE CREW,

- D - W P P P S - TP D S D D G T A D S P s W D D P G WD D e G G WS WD W S G W W D G R AR A L D R D AR L W TP W WD W W AP S D WS S WS .-
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MODULAR SPACE STATION -~ INITIAL STATION SYSTEM
3.n RFOQUIREMENTS

D D s s T P D - D G - - - AP S ST A D T G D AR SO Em D - D N - . D wn G - - -

Jelelel MISSION PERFORMANCE

THE MODULAR SPACE STATION (MSS) IS TO BE A GENERAL PURPOSE EARTH ORBITAL
FACILITY CAPABLE OF SUPPORTING THE CONDUCT OF A VARIFTY QF SCIENTIFIC AND
TECHNOLOGY EXPERIMENTS, THE INITTIAL STATIONy WHEN FINALLY CONFIGURED
WILL HAVE THE CAPARILITY TO SUPPORT AT LEAST SIX (6) CREWMENs HAVE A
GENERAL PURPOSE LARORATORY CAPARILITYs AND THE ARILITY TO ACCOMMODATE

TWO RESEARCH AND APPLICATYION MONULES,

THE MSS IS CAPABLE OF OPERATING AT ALTITUNES RETWEEN 240 ANnD 270
NAUTICAL MILES AT AN INCLINATION OF 55 OEGREES. SURSYSTEM SIZING SHALL
BE BASED ON AN ORBITAL OPERATING ALTITUDE OF 280 NAUTICAL MILES WITH AN
ATMOSPHERE EQUIVALENT TO THFE JANUARY 1982 TWQ SIGMA JACCHIA MEAN
ATMOSPHERE, SIZING TO THIS ALTITUDE PROVIDES THFE STATION WITH THE
CAPARILITY OF OPERATING ACROSS THE SPECIFIED ALTITUNE SPECTRUM ALTHOUGH
RESUPPLY OF CONSUMABLES WILL RE LESS FREQUENT AT THE HIGHER ALTITUQES.

3elelelel GUIDELINES AND CONSTRAINTS
Telelolelel INITIAL STATION RUILOUP OPERATIONS

A, GUIDELINES ANN CONSTRAINTS AFFECTING OPERATIONS AND REQUIREMENTS
NJRING BUILOUP ARE - '

ENVIRONMENT - A SHIRTSLEEVE ENVIRONMENT WILL BRE PROVIDED WITHIN
HABITARLE ARFAS FOR CREW ACTIVITIES DURING THE RUILDUPs ACTIVATION
PERIODS AND MODULE REPLACEMENT PERIODS.

Re FUNCTIONAL REQUIREMENTS DERIVED IN ORDER TN MEEY PRECEDING GUIDELINES
AND CONSTRAINTS NURING BUILDUP ARE -

ON-ORRIT (UNMANNED OPERATIONS)

TELEMETRY AND TRACKING LINKS SHALL BE PROVIDED BETWEEN THE UNMANNEN
MONULAR ASSEMBLY AND THE SHUTTLE AND/OR GROUND STATIONS WHICH PROVIDE
SURSYSTEM STATUS AUTONOMOUSLY AND BY REMOTE COMMAND,

REMOTE CONTROL OF POWERs THERMALs ATMOSPHEREs STABILIZATION AND ATTITUDE
ORIENTATION OF THE UNMANNEND MNDULAR ASSEMBLY SHALL BE PROVIDED,

REMOTE ACTIVATION OF RENDEZvVOUS AND AERTHING A1DS ONBOARD THE MODULAR
ASSEMBLY SHALL A€ PROVIDED,

D N " TE G Dy ap P R WS R e G D P D G R A D L S WP R R S L D D TP D D D G G TR D WS WE WP L G WD W P WD UL oh U G 4 D G WD Ge AP WD WS AR e W =
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MODUL AR SPACE- STATlON - INITIAL STATION SYSTEM
3.0 RFQUIREMENTS

ON-ORBIT (MANNED OPERATIONS)

MONTTORING BY THE SHUTTLE OF HAZARDOUS MATERIALS/EQUIPMENT IN THE MOOULE.‘
REING DELIVEQED TO ORBIT SHALL RE PROVIDED, v

CAPABlLlTY To CONNECT AND ASSFMBLE MOOULES 'TO THE OESIRED CONFIGURAT!ON
SHALL BE PROVIDED.

VERIFICATION 0Fy AND PROVISIOM FOR» A HARITABLE ENVIRONMENT ONBOARD.THE
MONULAR ASSEMBLY SHALL RE PROVIDEDN, '

ACTIVATION AND SUBGEQUENT CHECKOUT OF THE OPFRATXONAL INTFGPITY 0] 3 THE
MONDULAR AQSEMBLY SHALL BE PROVIDED,

VOICE COHHUNlCATIONS LINKS BETWEEN THE SHUTTLE AND HODULAR ASSEMRLY QNALL‘
RE PROVIDED.

3elelalele2 INITIAL STATION POUTINE OPERATIONS

A, THE PRINCIPAL GUINELINES ANn CONSTRAINTS !MPACT!NG OPERATlONS
DURING THE ROUTINE OPERATIONS PHASE ARE - :

MONULE DEACTIVAT]ON/REPLAPFMENT - PROVIDE THE CAPAMILITY FOR HODULE
QEPLACEHENT.

MAINTENANCE AND REPAIR - ALL NORMAL HAINTENANCF WiLL BE PERFORHED
ON ORPTT AT FSTAHLISHED IFDU LEVELS.

NO ROUTINE PLAN FOR MODULFE PEPLACEMENT (aUT CAPABlLlTY AS. AN UNPLANNEO
EVENT WITH RENUCED NPERATIONS CAPABILITY EXISTS)s ALLOCATE FUNCTIONS TO
PERMIT MISSION CONTINUATION AT A REDUCEN LEVEL DURING MODULE DEACTIVA~
TION/REPLACEMENT,

Telelale2 MISSION OPERATIONS

THF MISSION OPERATIONS REQUIRED FOR MSS BUILDbpo ROUTINEo AND PERIODIéH
OPERATIONS ARE DESCRIOED IN THIs SECTION, - . o L

3elelela2al BUILDUP OPERATIONS
A, SEOQUENCE OF OPERATIONS
THE MUILDUP SFOQUENCE SELECTED FOR THE INITIAL MSS CONSISTS OF 7 STEPS ANN

- Y ED P P G e . UGS T P WD En DGR YR D D WP R T G L - - P D R S T R R e WD SR WD A L L L D R TS WD D TR WD ED P D AR D T D EE R A W e
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PRELIMINARY PERFORMANCE SPECIFICATION SO T1-21S-1
MODULAR SPACE STATION - INITIAL STATION SYSTEM
' 3«0 RFQUIREMENTS

IS SUMMARIZED IN FIGURE 3eletele2.l=1e SINCE THE ASSEMBLY PERIOD IS
CONSTRAINED RY THE SHUTTLE LAVUNCH FREQUENECY OF ONE EVERY THIRTY pAYS,
THE OVERALL RUILNUP TIME ASSOCIATED WITH THE SELECTED SEQUENCE REQUIRES
AT LEAST 180 NDAYSe TABLE 3elelele2st-1 SUMPARIZES THE MODULES DNESIGNA-
TINNy NAMEs AND MAJOR FUNCTIONS ALLOCATYED TO IT,

CORE MODULE RELIVERY - ON DAY 0 THE INITIAL MCODULE (CORE MONULE) 1S DELI-
VERED TO ORRIT RY THE SHUTTLE., IT TAKES APPRCXIMATELY 4 HOURS FROM LAUNCH
FOR SHUTTLE ASCENT TO THE OPERATIONAL ALTITUDE., UPON REACHING TME DESIRED
ALTITUDEs THE CORFE MODULE IS ACTIVATED IN THE SHUTTLE®S CARGO 8AY, TKIS
ACTIVATION INCLUDES ENFRGIZING POWER BUSSFES» ACTIVATING FUEL CELLS»
VERIFYING ISS NPERATIONs ECS CONLANT LOOP OPERATION» COMMUNICATIONSy IMU
CPERATIONS ANO CONTROL FUNCTIONS, AFTER THE CPERATIONAL INTFGRITY OF THE
CORE MOQULE®*S SUBSYSTEMS HAVE AFEN VERIFIFDs THE INTERFACES BETWEEN THE -
MODNULE AND THE SHUTTLE ARE DISCONNECTED. THE CORE MODULE IS THEN DEPLOYER
OUT OF THE CARGO RAY BY THE SHUTTLE MANIPULATCR AND POSITIONEN FOR FINAL
OPERATIONAL VERIFICATION PRIOR TO RELEASE., AFTER THE CORE MODULE HAS BEEN
DEPLOYED» THE SPECIAL TWO MAN CREW ABOARD THE SHUTTLE CONDUCTYS A FINAL

RF LINK AND RENDEZVOUS AID(S) CHECK OF THE MOCULEs ENABLES THE CORE MODULE
RCS AND THEN RELEASES THE MODULF, AFTER SEPARATION» THE CORE MODULE'S RCS
SYSTEM WILL NAMP THE SEPARATION TRANSIENTS AND UPON COMMANDS FROM THE
MODULE®'S IMUy STABILIZE THE MODULE IN A GRAVITY GRADIENT ATTITUDE, UPON
COMPLETION OF THESE MANEUVERS» THE SHUTTLFE SPECIAL CREW PREPARES THE CORE
MODULE FOR 1TS OQUIFSCENT OPERATIONAL MOODE. THIS INCLUDES SHUTTING DOWN
THE RCS ANO G AND € SURSYSTEMS AY REMOTE RF COMMANDS, THIS MONE WILL BRE
MAINTAINED UNTIL THE MODULE 1S AWAKENED AND ITS SUBSYSTEMS ACTIVATED PRIOR
TO THE NEXT MONULE DELIVERYs APPROXIMATELY 27 DAYS LATER, DNURING THE
OUITESCENT OPERATIONAL PERIOD THE CORE MODULE WILL TRANSMIT ITS SURSYSTEM
STYATUS ONCE A DAY, AFTER VERIFVING THE FINAL OPERATIONAL STATUS OF THKE
CORE MODULEs THE SHUTTLE WILL REMAIN ON-ORBIT.AND STATION KEEP IN THE
VICINITY OF THE CORE MODULE FOR AT LEAST ONE CAY REFORE RETURMNING TO
EARTH, THIS WILL ENABLE THE CRFW TO VISUALLY OBSERVE AND VERIFY THE
ATTITUNE STABILITY OF THE CORE MODULE.

SPACE NDIVISION NORTH AMERICAN ROCKWELL CORPORATION SEC 3elelel
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MONHL AR GPACE STATINN - TNMITTAL STATIOM SYSTEM
T, 0 RENPIQEMENTS ’

T M e e v e e s B e n m e e e R M e fm it e e e > AP e T e e - e M W P W T A mm Am e e v b e . m e wm W R - e T . am - . m = = A e e = am o= e e

TABLE 3eleloele2el=1 MSS MONULF DESIGNATIONS

MODULE
DESIGNATION NAME - MAJOR FUNCTIONS
4 - CM-1 CORE MODULE | EVA/1VA AIRLOCK, G&C, RCS, CMG'S, POWER GENERATION

& CONVERSION

PM POWER MODULE | SOLAR ARRAY, EMERGENCY HATCH

SM-1 CREW/CONTROL | EXEC/COMMANDER STATEROOM, BACK-UP MEDICAL, CC NO. 1,
DATA ANALYSIS, PHOTO LAB, PERSONAL HYGIENE, 2 CREW
STATEROOMS, WASTE & WATER MANAGEMENT EQUIPMENT

SM-2 ECS/LABS MECH. LAB, OPTICS/ELEC LAB, EXPERIMENT QPERATIONS
AREA, NADIR AIRLOCK, AIR REVITALIZATION EQUIPMENT VOL 2

SM-3 ECS/LABS GALLEY, ZENITH AIRLOCK, PHYSICS/BIOMEDICAL LAB,
EXPERIMENT OPERATIONS AREA, DINING & RECREATION, AIR
REVITALIZATION VoLl

SM-4 CREW/CONTROL | EXEC/COMMANDER STATEROOM, 2 STATEROOMS, MEDICAL &
CREW CARE, PERSONAL HYGIENE, WASTE & WATER MANAGEMENT
EQUIPMENT, CONTROL CENTER NO. 2

o SPACE anlg;o;-ﬁo;;H ;MFR;PAN ROrKHFCC-FORPORATION : SFC 3elalel
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PRFLIHINARY PFERFnOMANCF. SPFECIFICATIgN
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MODULAR SPACE STATION - INITIAL STATION SYSTEM
3.n REQUIREMENTS

S0 7l-2|5-|

MODULE
DEUVERED PRINCIPAL OPERATIONS

ORBITAL
CONFIGURATION

¢ ACTIVATE
o CHECKOUT
* DEPLOY

CORE

®REMOVE AND BERTH
ADAPTER

* ATTACH MANIPULATOR
TO CORE MODULE AND
BERTH TO ADAPTER

POWER

®REMOVE POWER MODULE
AND BERTH TO CORE
MODULE

*REBERTH CORE AND
POWER MCDULE CLUSTER
TO ADAPTER

* DEPLOY MODULE CLUSTER

POWER

FIGURE 3¢iletetoe2si=1 INITIAL SPACE STATION BUILDUP SEQUEN

SPACE NIVISION NORTH AMERICAN ROCKWELI. PORPOQAT]ON

CE
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PREL'"'"ARV PERFORMANCE SPrchICAYION

MODULAR SPAC‘-’ STATION -

3.0 RFQUIREMEN

INITIAL STATION SY%TPH

TS

SN 79-215~}

MODULE
DEUVERED

PRINCIPAL OPERATIONS

RESULTANT
CONFIGURATION

SM=1
(CREW/
CONTROL)

® BERTH CORE AND POWER
MODULE CLUSTER .

® REMOVE SM-]1 AND BERTH
TO CORE MODULE

@ PARTIALLY ACTIVATE SM-1

® PARTIALLY DEPLOY
'SOLAR ARRAY (25%)

® DEPLOY MODULE CLUSTER }:

SM-2
(ECS/LABS)

® BERTH MODULE CLUSTER

. REMOVE SM~2 AND
" BERTH TO CORE MODULE

® PARTIALLY ACTIVATE SM-2
* DEPLOY MODULE CLUSTER

SM-3
(ECS/LABS)

& BERTH MODULE CLUSTER
® REMOVE SM-3 AND

BERTH TO CORE MODULE
¢ PARTIALLY ACTIVATE SM-3
® DEPLOY MODULE CLUSTER

FIGURE 3etlelelo2.1=1 INITIAL SPACE STATION BUILDUP SEQUENCE (CON'T)

SPACE nIV!SION NORTH A"ERIPAN ROCKHELI

CORPORATION

SEC Jelelol
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MONHLAR SPACE STATION - INITTAL STATION SYSTEM
3,N REMIIREMENTS

MODULE RESULTANT
DELIVERED PRINCIPAL OPERATIONS , CONFIGURATION
) CREW/CONTROL

*BERTH MODULE CLUSTER
. *REMOVE SM-4 AND

SM-4 _
q ) BERTH TO CORE MODULE
{CRew/ @D / ePARTIALLY ACTIVATE SM-4
©

CONTROL) / -oDEPLOY MODULE CLUSTER

S~ ®BERTH MODULE CLUSTER
oFULLY DEPLOY SOLAR

ARRAY ,

#REMOVE CARGO MODULE
AND BERTH TO CORE
MODULE

eFULLY ACTIVATE INI-
TIAL SPACE STATION

eDEPLOY INITIAL SPACE
STATION

*COMMENCE ROUTINE
SPACE STATION
OPERATIONS

CARGO
MODULE

FIGURZ 3.1.1.1.2.1-1 INTTIAL SPACE STATTOM RBUTTNUP SFQUENNT (contm)

T N e A D L e T T S e . - S > e e = = e = -
- - - - -
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MONUL AR SPAGE STATION - INITIAL STATION SYSTEM
3.0 RFNUIREMENTS
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POWER MODULE DELIVERY - ON DAY 2ns THE POWER VFOOULE IS LAUNCHED, THE
POWER MODULE IS THE SECOND MODULE DELIVERED TC ORAIT, PRIOR TO LAUNCHING
THIS MODULEs GROUNN STATIONS REMOTELY AWAXEN AND VERIFY THE OPERATIONAL
INTEGRITY OF THE ORMITING COPE MODULE SUASYSTEMS, THIS INCLUDES ACTIVATION
OF THE CORE MODULE RCSe G AND C ANN RENDEZVOUS AIDS. THE TIME REOUIREN
FROM LAUNCH UNTIL THE SHUTTLE ARCOMPLISHES ON-ORRIT RENDEZVOUS WITH THE
CORE MODULE CAN VARY FROM 4 1P TO 26 MOURS SINCE PHASING 1§

REQUIRED BETWEEN THE SHUTTLE ANN CORE MONULE, AFTER THE SHUTTLE
ACCOMPLISHES RENDEZVOUS WITH THE CORE MONULE?Y THE SHUTTLE/MSS ADAPTER IS
DISCONNECTEN FRNM THE CARGO BAY MOUNTS ANDs BY USE OF THE SHUTTLE
MANIPULATOR» DEPLOYED ANN REPTHFD TO THE PASSENGER NOCKING PORT ON THE
SHUTTLE, THE SHUTTLE SPECIAL CREW THEN COMMANDS THE CORE MODULE TO MANTATIN
A STABLE INERTIAL ATTITUDE PREPARATORY TO RETRIEVAL AND BFRTHING, THE
SHUTTLE THEM CLOSES WITH THE CORE MODULEs THE SHUTTLE MANIPULATCR ATTACMES
TO THE CORE MODULEs THF MODULE PCS ANND G AND C SUSSYSTEMS ARE NEACTIVATED
BY RF COMMANDS AND THE MODULE BERTHED T0 THE ADAPTER. THE CORE MODULE
DOCKING PORT USED 1S ON THE 47 AXIS NEAREST THE POWER MODULE/CORE MODULE
INTERFACE., FURTHERs THE CORE MODULE 1S RAFRTKEDR SUCH THAT ITS LONGITURINAL
AXIS 1S ROTATED 4S DEGREES TO THE RIGHMT OF SHUTTLE®S ROLL AXIS, THIS
UNIQUE BRERTHING ORIENTATION IS USED TO MINIMIZE MANIPULATOR REACH REOUIRE-
MENTS DURING BERTHING OF THE POWER MONULE TO THF CORF MODULE. AFTER THE
CORE MODULE HAS BEEN AERTHED TO THE ANAPTERy THE CORE MODULE/AQAPTER
COMBINATION IS RERTHED TO THE SHUTTLE. THE ACAPTER 1S PRESSURIZENY
UTILITY INTERFACES CONNECTED ANN THE COQE MODULE THEN REPRESSURIZED TC
4.7 PSIA AND 1TSS ENVIRONMENT VFRIFIED. THE POWER MODULE IS DISCONNECTED
FROM THE SHUTTLE CARGO BAY INTERFACESy THEN NEPLNYED AND BERTHED TO THE
+X=-AXIS PORT ON THFE CORE MODULE RY THE SHHUTTLE MANIPULATOR, THE SPECIAL
CREW (2 MEN) ENTER THE CORE MOOUYLEs» CONNECT AND VERIFY THE POWER MODNULE/
CORE MODULE INTERFACES AND CONFIGURE THE ASSEMBLY FOR DETACHFD OPERATINNS
(POWER MODULE SUBSYSTEMS ARE NOT ACTIVATED AT THIS TIME)., THFE SPECIAL CREW
RETURNS TO THE SHUTTLE AND THE INTERFACES BETWEEN THE ADAPTER AND CORE
MODULE ARE DISCONNECTEN., THF SHUTTLE MANIPULATOR(S) ARE THEN USEN TO
DETACH THE CM FROM THE ADAPTER, THE CORE/POWER WMODULE ASSEMRLY ARE THEN
ROTATED TO A VERTICAL POSITION WITH RESPECT TO THE SHUTYTLE'S PITCH PLANE,
AND THE CORE MODULE RERERTHEN TO THE ADAPTER AT THE CORE MODULES®

=X AXIS PORT, THE ADAPTER ON THE =X AXIS PORT OF THF CORE MODULE WILL
REMAIN ON-ORRIT WITH THE ASSEMBLY AND IS THE PESIGNATED SHUTTLE/MCDULAR
ASSEMBLY BERTHING INTERFACE FOR THE REMAINDER OF THE SUILDUP OPERATINONS AS
WELL AS FOR SUBSEQUENT ROUTINE OPERATIONS,

AFTER THE ANAPTER/CORE MONULE INTERFACE 1S VERIFIED THE ADAPTER/CORE
MODULE/ POWER MOOULE ASSEMBLY IS DISCONNECTED FROM TWE SHUTTLE AND
POSITIONED FOR FINAL OPERATIONAL VERIFICATION PRINR TO RELEASE. THROUGH
RF LINK(S)s THE SPECIAL CREW CONDUCTS FINAL CHECKOUT AND ACTIVATION NF THE
"SPACE DIVISION NORTH AMERICAN ROCKWELL CORPORATION SEC 3elelel
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MODUL AR SPACE STATION . INITIaAL STATION SYSTEM
3.0 REOUIREMENTS
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CM SUBSYSTEMS AND THE MONULAR ASSEMBLY RELEASEN. AUTONOMOUSLY THF
SEPARATION TRANSIENTS ARE pAMPEMED ANN THE GRAVITY GRADIENY ATTITUNE MODE
ATTAINED BY THE CM SUBSYSTEMS, THE ASSEMRLY IS THEN CONFIGUREN FOR
QUIESCENT OPERATIONS AND ITS SURSYSTEM OPERATIONAL STATUS VERIFIED BY THE
SHUTTLE CREW PRIOR TO NEPARTIRE AND EARTH RETURN, THIS MODE IS MAINTAINEN
UNTIL THE MOOULAR ASSEMBLY 1S AWAKENEN ANN ITS SURSYSTEMS ACTIVATED PRIOR
TO THE NEXT MODULE DELIVERYs APPROXIMATELY 26 DAYS LATER, AS BEFORE,
DURING QUIESCENT OPERATIONSy THF MODULAR ASSEMRLY SHALL TRANSMIT SUBRSYSTEM
STATUS ONCE A DAY,

SM=-1 DELIVERY - SIXTY DAYS AFTER THE CORE MODULE IS LAUNCHED» THE

THIRD MODBULEs SM=t9s IS LAUNCHED, PRIOR TO LAUNCHING THIS MODULEs THE CM/PwMm
ASSEMBLY SURSYSTEMS OPERATIONAL STATUS IS VERIFIED. SINCE PHASING IS
REQUIREDy THE - F£LAPSED ASCENT TIME FROM LAUNCH TO RENDEZVOUS CAN VARY

FROM 4 TO 26 HOURS, AFTER THE SHUTTLE ACCOMPLISHES RENDEZVOUSs THKE CM/PM
ASSEMBLY IS COMMANDED TO STARILIZE AND MAINTAIN ATTITUDE AND CONFIGUREN FOR
BERTHING BY RF COMMANNS FROM THFE SHUTTLE SPECIAL CREW, THF SKUTTLE THEN
CLOSES WITH THE MOODULAR ASSEMBLY AND THE CM/PM IS RETRIEVED AY TKF
SHUTTLE®S MANIPULATOR(S). THE ASSEMBLY®S RCS IS NEACTIVATED AND THE
ASSEMBLY BERTHED TN THE SHUTTLE'S PASSENGER RERTHING PORT, FOR ALL STATINN
MODULE» CARGO MODULE ANN RAM DELIVERIES TO THE INTIAL STATIONy» THE RERTHED
ORIENTATION OF THE CORE MODULE Y AND 7 AXES ARE SXEWED 45 DEGREE WITH
RESPECT Y0 THE LOGITUDINAL AXIS OF THE SHUTTLE. (THIS BERTHING
ORIENTATION IS USEN TO MINIMIZE MANIPULATOR REACH REQUIREMENTS QURING
BERTHING OR UNRERTHING OF MONULFS AS WELL AS TO PROVIDE MANIPULATOR ARM
(AND ELBOW) CLEARANCE IN THE REMOVAL ANO REPLACFMENT OF MODULES IN THE
CARGD BAY), THE MODULAR ASSEMBLY 1S REPRESSURIZED TO 14,7 PSIA AFTER THE
ADAPTER HAS BEFN PRESSURIZED ANN INTERFACES CONNECTEN IN THE SAME MANNER

AS WAS DONE PREVIOQUSLY DURING PNWER MODULE NELIVERY, AFTER VERIFICATION OF
THE CHM/PM HABITABLE ENVIRONMENTs THE SPECIAL CREW ENTERS THE BERTHED
ASSEMBLY AND CONFIGURES IT FNR SM~| ATTACHMENT TQ THE FORWARD +2 AXIS

PORT ON THE CM., THE SPECIAL CRFEW THEN ENTER THE WBERTHED ASSEMABLY AND
CONFIGURE IT FOR SM=-| ATTACHMENT TO THE FORWARD +Z AXIS PORT ON THE CM,
SM=-| IS THEN DISCONNECTED FROM THE SHUTTLE RAY INTERFACES AND ROTATED OUT
OF THE CARGO BAY AND BFRTHED TO THE DESIGNATED PORT ON THE CM AY THE
SHUTTLE MANIPULATOR, THE SPECIAL CREW ENTERS THE CM AND CM/SM-1

ELECTRICAL AND FLUID INTERFACE CONNECTIONS ARE ASSEMRLED AND A HARMITAALE
ENVIRONMENT ESTABLISHEN AND VERTIFIED IN SM-1,

THE CREW ENTERS SM~{ AND THE CONTROL CENTER IS ACTIVAYED FOR MODULAR
ASSEMBLY SURSYSTEMS INTEGRATION AND CHECKOUT, THE SOLAR ARRAY PANELS ARE
DEPLOYED 25 PERCENT ANN THEIR OPERATION AND ELECTRICAL POWER OUTPUT
(4.,871KH) VERIFIED AND PRIMAPY PNOWER RUSSFS ARF ENGAGED, PRIMARY POUWER 1§
THEN TRANSFERRED FR0M FUEL CELLS TO SOLAR ARRAY, THFE ELECTROLYSIS UNITS
SPACE NIVISION NORTH AMERICAN ROCKWELL CORPORATION SEC 3.'.!,3
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PRELIMINARY PERFORMANCE SPECIFICATION - ‘SN 731-215-}

HOUULAR SPACE STATION - INITIAL STATION SYSTFM
3.0 RFOU]REMENTS

(RCS ANP FUEL CFLLS) ARE ACTIVATEN ANN THE ASSFMBLY'S SUBSYSTEMS OPERATION
CHECKED OUT, THE MODULAR ASSFEMALY IS THEN CONFIGURED FOR FREE FLIGHT, THE
SHUTTLE/MODULAR ASSEMALY INTFERFACE DISCONNECTED AND THE ASSEMALY NEPLOYFED -
AND POSTTIONED FOR RELFASE BY THE SHUTTLE®S MANISPULATOR, A FINAL
OPERABILITY CHECK ON THE MODULAR ASSEMBLY?®*S SURSYSTEMS IS PERFORMEDs THfE
RCS ENARLED® THE SOLAR ARRAY PANELS UNINHIRITEDQ AND THE ASSEMALY RELEASED. -
SEPARATION TRANSIENTS ARE. DAMPENED AND A PRINCIFLE AXIS ATTITUNE FLIGHT
MODE ACCOMPLISHED AUTONOMOUSLY RY THE MODULAR ASSEMALY, THE PRINCIFPAL
AX1{S ATTITUDE WILL BE MAINTAINFN FOR 25 ‘DAYS UNTIL THE NEXT SHUTTLE VviSITY
WHEN THE MONULE 1S COMMANDEN TO FLY AN X-p0OP INFQTIAL ATTITUNE PRIOR TO
BERTHING, THE ASSEMBLY IS CONFIBRURED FOR QUIESCENT OPERATIONS AND ITS
STATUUS VERIFIED BY THE SHUTTLE CREW PRIOR TN DNEPARTURE AND EARTH RETUSN,
DURING THE UNMANNEN QUIESCENT PFRIOND» THE MODULAR ASSEMBLY SHALL TRANGMIT
ITS SURSYSTEM STATUS ONCE A DAY, o “

b3

SM=-2 DELIVERY = NINETY DAYS AFTFR THE CORE MOQULE IS LAUNCHEDe THE FOURTH .-
MODULEs 'SM~=2» 1S LAUNCHED. ASCFNT TIME FROM LAUNCH TO RENDEZYOUS MAY'
VARY FROM 4 TO 26 HOURS SINCF -PHASING WITH THE ORARITING MONULAR ASSEMBRLY
IS REQUIRED, AFTER THE SHUTTLE ACCOMPLISHES RENNEZVOUSs THE MCDULAR '
ASSEMBLY IS COMMANDED TO ASSUME AND MAINTATIN AN X-POP INERTIAL FLIGHT -
ATTITUDEs AND IS CONFIGURED FOR RERTHING, WHICH INCLUDES INHIBITING

THE SOLAR ARRAY PANELS, THE SHUTTLE THEN CLOSES WITH THE ASSEMRLY AND

THE ASSEMBLY IS RETRIEVED BY THE SHUTTLE®'S MANIPULATORS, °‘THE FODULA°
ASSEMBLY®*S RCS IS NEACTIVATEN ANN THE ASSEMBLY RERTHEN TO THE SHUTTLE'S
PASSENGER BERTHING PORT. THF MNONULAR ASSEMBRLY/SHUTTLE INTERFACE(S) ARE
VERIFIED AND CM/PM/SM~1 HABITABLE ENVIRONMENT £STABLISHED. THE SPECIAL
CREW THEN ENTER THFE SERTHED ASSFMBLY AND CCNFIGURE IT FOR SM-2 ATTACHMENT
TO THE AFT +7 AXIS PORT ON THE CM BY THE SHUTTLE®*S MANIPULATOR. THE
SPECTAL CREW AGAIN ENTERS THE CM AND CM/SM-2 INTERFACE 1S COMPLETED AND

A HABITABLE ENVIRONMENT ESTARLISHEN ANN VERIFIED IN SM-2, THE CREW ENTERS
SM-2 AND THE FLEXPORT 1S EXTENDFED AND CCONNECTED TO THE FLEXPORT HATCH

ON SHM=|, THE MODULAR ASSEMRLY (CM/PM/SM-j/SM=2) 1S CONFIGURED FOR FREF
FLIGHTy THE SHUTTLE/MONULAR ASSEMBLY INTERFACE NISCONNECTED AND THE
ASSEMBLY DEPLOYED AND POSITIONEN FOR RELEASE RY THE SHUTTLE MANIPULATOR,

A FINAL OPERABILITY CHECK ON THF MODULAR ASSE¥BLY'S SUBSYSTEMS IS PER-
FORMEDy THE RCS ENABLEDs THE SOLAR ARRAY PANELS UNINMIAITED AND TuE
ASSEMBLY RELEASFD. SEPARATION TRANSIENTS ARE THEN DAMPENED AND A PRINCIPAL
AXIS ATTITUDE FLIGHT MONE ACCNOMPLISHED BY THE MONULAR ASSEMALY. THE ‘
PRINCIPAL AXIS ATTITUOE WILL BE MAINTAINEND FOR >8 DAYS UNTIL THE NEXT
SHUTTLE VISIT, THE ASSEMBLY IS CONFIGURED FOR NUJIESCENT OPERATIONS AND
1TS STATUS VERIFIEND_BY THE SHUTTLE CREW PRIOR TO DEPARTURE ANN EARTH v
RETURN, AS BEFORE» DURING THE UNMANNEND OUIESCENT OPERATIONS PHASFy THE
MODULAR ASSEMBLY SHALL TRANSMIT ITS SURSYSTEM STATUS ONCE A DAY,

" SPACE DIVISION NORTH AMERICAN ROCKWELL CORPORATION SEC 3.lalall
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PRELIMINARY PERFORMANCE SPECIFICATION Sp 71-215~)

MODULAR SPACFE STATION - [INJTIAL STATION SYSTEM
3.0 RFQUIREMENTS

SM-3 DELIVERY - SM-3 IS THE FIFTH MODULE NELIVEREND TO ORAKRIT AND IT IS
LAUNCHED 120 DAYS AFTER THE LAUMCH OF THE CORE MODULE, THE ASCENT»
AWAKENING RETRIEVALY RAFRTHINGY ATVTACHMENTs INTERFACINGY ETC,.» OPERATIONS
ARE SIMILAR TO THOSE °PREVIOUSLY DESCRIBEDN FOR SM-2 WITH THE EXCEPTION THAT
THE FLEXPORT EXTENSION AND CONNFCTION IS NOT ACCOMPLISHED UNTIL SM-4 IS
NELIVERED, SM=-3 IS BERTHEN TN YHE FORWARN ~7 AXIS PORY ON THFE CORE MODULF.
THE CM/PM/SM=-}/SM-2/SM~-3 ASSFMBLY WILL FLY A FRINCIPAL AXIS ATTITUDE MODE
DURING ITS QUIESCENT OPERATIONS PHASE WHICH LASTS FOR 2R DAYS AND SHALL
TRANSMIT ITS SUBSYSTEMS STATUS ONCE A DAY,

SM-4 DELIVERY - SM-4 IS THE SIXTH ANN LAST OF THE STATION MODULES

WHICH MAKE UP THE RASIC INITIAL MSS» TQ BE DELIVEREN, THIS MODULE IS
LAUNCHED 150 DAYS AFTER THE INITIAL LAUNCH OF THE CORE MODULFE AND IS
ATTACHED TO THE AFT ~-Z AXIS PORY ON THE CORE MODULE. THE ASCENT»
RETRIEVAL» BERTHINGY ETC.» OPERATINNS ARFE SIMILAR T0O YHOSE PREVIOUSLY
NESCRIBED FNR SM=2 INCLUDING THF FLEXPORT EXTENSION AND ATTACHMENT
OPERATION BETWEEN SM-4 AND SM-3, IN ADDITION, THE SECOND COMTROL CENTERY
SIMILAR. TO THAT ON SM-1 IS ACTIVATEDs CONNECTED YO THE DATA RUS AND

CHECKED OUT, THE UNMANNED MODULAR SPACE STATION WILL FLY A PRINCIPAL AXIS
ATTITUDE MODE NURING ITS QUIESCFNT OPERATIONS PHASE WHICH LASTS FOR 28 DAYS
AND WILL TRANSMIT JTS SUBSYSTEMS STATUS ONCF A DAY,

CARGN MODULE DELIVERY - ONE HUNNRED EIGHTY (120) DAYS AFTER THE LAUNCKH OF
THE CMy THE FIRST CARGO MODULE AND INITIAL SIX (%) MAN STATION CREW ARE
LAUNCHED (THE CREW IS LOCATEN IN THE SHUTTLE FOR ASCENY TO ORBIT)., AS
BEFOREy THE ASCENT TIME WILL TAKE FROM 4 TO 26 HOYRSs THE UNMANNED MSS
SUBSYSTEMS ARE STATUSED PRIOP TO SHUTTLE LAUNCHs AND SUBSEQUENT TO
RENDEZYOUS THE STATION 1S COMMANDED TO AN X-POP INERTIAL MOODOF AND ITS
SOLAR ARRAY PANFLS INHIBITED IN PREPARATION FOR RETRIEVAL AND BERTHING.
AFTER THE UNMANNED STATION 1S RETRIEVED AND BERTHED TO THE PASSENGER
RERTHING PORT OF THE SHUTTLEs» THE SHUTTLE/STATION INTERFACES ARE

VERIFIED AND A HARITABLE ENVIRONMENTY VERIFIEQ IN THE STATION,

THE INITIAL MANNING CRFEW THEN ENTERS THE STATIOMs THF SOLAR ARRAY PANELS
ARE FULLY DEPLOYEDs SOTH CONTROL CENTERS FULLY ACTIVATEDs AND ALL SUR-
SYSTEMS BROUGHT ONTO LINE AND CHECKEN OQUT. AFTER THE OPERATIONAL
INTEGRITY OF THE STATION HAS BEFN ESTABLISHERNs THE CARGO MODULE/SHUTTLE
CARGO BAY INTERFACES ARE DISCONNECTED® ANDN THE CARGO MODULE NEPLOYED AND
MERTHED TO THE STATION BY THE SHUTTLE MANIPULATOR, THE CARGO MODULE MAY
BE BERTHED TO EITHER OF THE FORWARD Y-AXIS (#CR-) PORTS, THE STATION/
CARGO MODULE INTERFACES ARE SFEC'RED AND THE SNUTTLE PREPARES FOR EARTH
RETURN., THE CARGO MONULE STAYS WITH THE STATION AND ACTS AS A SUPPLY
CENTER AS WELL AS PROVIDING A 96-HOUR EMERGENCY LIFE SUPPORT
CAPARILITY, THE SHUTTLE/STATIOM INTERFACFS ARF DISCONNECTEDs THE SHUTTLE
SPACE NIVISION NORTH AMERICAN ROCKWEL| CORPORATION CSEC 3eleted
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PRFLIMINARY PFRFQRMANCF SPFCIFICATINN ' SN 71=-215-1
MODUL AR SPACE STATION - lNlTlAL STATION SYSTEM
3.0 RFAUIREMENTS
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PERFORMS A SEPARATION MANFUVFR FROM THE STATYION ANN £ONFIGURES FOR
FARTH RETURN, AT THIS TIMEs APOPOXIMATELY 185 NDAYS AFTER THE LAUNCH OF
THE CMy» THE STATION IS FULLY ASSEMBLEDs ACTIVATEDs MANNED AND CAPABLE OF
INITIATING ROQUYINE OPERATIONS.

R, SHUTTLE ASCENT PROFILE

THE MSS RELIES UPON THE SHUTTLE FOR NELIVERY OF THE MODULES THAT

MAKE UP THE STATION, FIGURIE 3,0,01.1,2,1~-2 DEPICTS THE SEOQUENCE

OF EVENTS RFOQUIREN FOR DFLIVERY OF THE FIRST STATION MODULE (CORE
MONDULE ) ANN ALL SURSEQUEMT SHUTTLFE FLIGHTS KNOWN AS RFEVISIT MISSICONS,
SINCE THERE IS NO RENDEZVOUS REQUIRED fODR THE INITIAL CORE MONULFE
(CM) LAUNCHes NO ORAIT PHASING IS REOUIRED., THIS RESULTS IN A TIwE'
OF ASCENT 70 FINAL ORAIT CIRCULARIZATION CF APPROXIMATELY 4 HOURS, ALL
SUBSEQUENT SHUTTLE LAUNCHES REQUIRF RENNEZVNYS WITH THE ON-ORAIT
MODULAR ASSEMALY (STATION) ANN RFQUIRE TI¥E FOR INTERMENIATE (100 NM}
ORBIT PHASING, CONSEQUENTLYy THE TIME FRCM LAUNCH TQ RENDEZVOUS AND
CIRCULARIZATION VARIES FROM R,S TO 26.0 HOURSs NDFEPENNDING UPCN THE
‘PHASING ANGLE AT LAUNCH,

PR R i Ll L Ll R el E e D bt kL adatde Dl ok R il --------—-—--------—---—-----‘--
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MODUL AR SPACE STATION -~ INITyAL_STAIION SYSTFﬁ_
3.0 RQOU]REHENTS
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CORE MODULE DELIVERY
ST T |

———

O,’
vl -
: |
000:07:05 0:51:10 1:36:0 3:55:00
2221 BOOSTER & ORBITER MAIN PROPULSION ASCENT BURN:
:l COAST FROM 50 TO 100 N M} :
£33 ©MS PROPULSION CIRCULARIZATION AT 100 N MI
E COAST AT 100 N MI (>1/2 ORBIT)
- OMS PROPULSION MANEUVER TO DESIRED ALTITUDE '
" 3 COAST TO DESIRED ALTITUDE
EZ3 CIRCULARIZE AT ALTITUDE

REVISIT MISSION -
- (270 N MI REFERENCE)*

P -

/7 45 MIN | | ’ {
-
- /‘ o] | |
22.5|44:53|46: 23'47 06‘ 33 |
| ——=] HRS| ,:
000:07:05 0:51:10
EZZ3 BOOSTER & ORBITER MAIN PROPULSION ASCENT BURN

1 COAST FROM 50 TO 100 N MI
23 OMS PROPULSION CIRCULARIZATION AT 100 N Mi

3 PHASING COAST (3/4 HR TO 22,5 HR)
£Z1 OMS PROPULSION MANEUVER TO CORRECTIVE ALTITUDE
£ COAST
B2 NOMINAL COMBINED CORRECTIVE MANEUVER
[ COAST TO 260 N MI
2 CIRCULARIZATION AT 260 N MI
3 COAST TO TPI

» MISSION TASKS & EVENTS - 22 TPI MANEUVER
WILL VARY DEPENDING UPON 3 COAST TO 270 N Ml
DESIRED ORBITAL ALTITUDE E3 RENDEZVOUS & CIRCULARIZATION

FIGURE 3eloelelele.i=2 MODULE DELIVERY SEQUENCE
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MODULAR SPACE STATION - INITIAL STATION SYSTEM
3.0 REAUIREMENTS =
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Ce VUNCTXONAL REOU!QEHENTS

FUNCTIONAL REQUIREMENTS FFNFPATED DURING M5S BUILDUP ARE SUMMARIZEN
IN THE TYPICAL DELIVERY OPERATIONS SEQUENCE N1AGRAM PRESENTED 'IN
FIGURE 3.f0elele2.1-3. AlLL NR PART OF THE FUNCTIONS LISTED ARE RECHIRED
DURING EACH STAGE OF BUILOUP WITH THE EXCEPTION OF THE OELIVERY OF TKE
INITIAL MODULEs» THE CORE MONULE., THE INITIAL DELIVERY IS UNIQUE IN
THAT THE CORE MODULE SUBSYSTEMS ARE ACTIVATED AND CHECKED OUT PRIQR
TO DEPLOYMFNT AND WMILE THE MODULE IS IN THE SHUTTLE CARGO RAY. A
SPECIFIC SHUTTLE/CORE MODULF INTERFACE IS RFOUIRED TO ENARLE THE

. SHUTTLE CREW TO ACTIVATE ANN SHUTDOWN SURSYSTEMS IN THE CORE MODULF.

D. SUBSYSTEM ACTIVATION

THE LEVEL OF SUBSYSTEM ACTIVATION DURING FACH STAGE OF mUILDUP IS
LIMITED TO THAT REOUIRED FOR MISSIGN (BYILDUP) CONTINUATION,

FIGURE 3elelele2.l-4 PRESENTS A TIME HISTCRY OF SUBSYSTEM ACTIVATION
NURING BUILDUP, FUNCTIONS SUCH AS CO2 MANAGEMENT? WASTE MANAGEMENT
ETCes ARE NOT ACTIVATED UNTIL BUILOUP 1S COMPLETE AND CONTINUOUS
MANNED OPERATIONS INITIATED, THE REACTION CONTROL SUBSYSTF¥ (RCS)
USAGE IS LIMITED IN THE FIRST TWO MONULE DFLIVERIES TO THAY .REQUIRFD
FOR CONFIGURATION RETRIEVAL STABILIZATION, SUBSFQUENT QUIESCENT
USAGE OF THE RCS IS THAT RENUIRED FOR ORRIT MAKEUPy ATTITUDE CONTROL»
ETC. THE THIRD LAUNCH PROVINES A FULL INFORMATION SURSYSTEM CAPARTLITY
PERMITTING ARRAY DEPLOYMENTs ATTITUDE CONTROL,» AND ACTIVE THERMAL
CONTROL. DOURING BUILNUP» THE SOLAR ARRAY PANFLS ARE NEPLOYED ONLY 25
PERCENT TO PROVIDE ELECTRICAL POWER PRIOR TO INITIAL MANNING, THE
ARRAYS ARE FULLY DEPLOYED ON INITIAL MANNING.

€. FLIGHT MODE

THE MODULAR ASSEMALY FLIGHT MODE SELECTIONS USED DURING BUILDUP ARF
.LIMITED RY THE OPERATIONAL CAPARILITY OF THE ON-NRBIT ASSEMBLY AND THE
CONSTRAINT TO MINIMIZE RCS PROPELLANT EXPENDITURE., TABLE 3elelele?st-2
LISTS THE SELECTED FLIGHT MNOES RFLATIVE ‘10 CONF!GURAT!ON AND
OPERATIONAL PHASE,

SPAcE DIVISION NORTH AMERICAN ROCKWELL CORPORATION "SEC 3elalol
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PRELIMINARY PERFORMANCE SPER[FICATON SN 71-215-1
" MODULAR SPAGE STATION - INITIAL STATION SySTEM
3.0 RFOUIREMENTS

e SHUTTLE TO CLUSTER ASSEMBLY ® BERTH SM-1 TO CORE MODULE

STATIONKEEP WITH CLUSTER .
ATTACH MANIPULATOR TO CORE MODULE e CREW INGRESS STATION
"INHIBIT CORE MODULE RCS ' (SHIRTSLEEVE)
BERTH CORE TO SHUTTLE (CORE -X AXIS PORT TO ADAPTER)
ESTABLISH SHUTTLE/STATION INTERFACE CONNECTIONS e SM-1/CORE INTERFACE
¢ REMOTE ACTIVATION HOOKUP & VERIFICATION

ACQUIRE RENDEZVOUS ATTITUDE

ACTIVATE RENDEZVOUS AIDS ® CREW INGRESS (SUITED)

ATMOSPHERE CHECK FOR SH!RTSLEEVE OPS
UNCOVER +Z (SM-1} CORE BERTHING PORT

CHECK TV CAMERA ALIGNMENT AT BERTHING PORT
CREW EGRESS TO SHUTTLE ) .

® SUBSYSTEM ACTIVATION & CHECKOUT
PRIMARY CONTROL, TRANSFER FROM CORE MODULE
ACTIVE THERMAL CONTROL (SM-1 RADIATORS)
DEPLOY SOLAR ARRAYS (PARTIAL)
VERIFY AUTOMATIC & MANUAL POSITIONING
TRANSFER FROM FUEL CELL TO PRIMARY POWER

® CONFIGURE FOR UNMANNED OPS & SUBS RENDEZVOUS
+ REDUCE SUBSYS OPS TO MIN REQ
DISCONNECT SHUTTLE/STATION INTERFACE CONNECTIONS
CREW EGRESS TO SHUTTLE

N

e ORIENT SHUTTLE/STATION FOR SEPARATION
SHUTTLE/STATION SEPARATION

® ACTIVATE STATION RCS TO DAMP SEP TRANSIENTS & TO
MAINTAIN ATTITUDE CONTROL

e DEACTIVATE FOR QUIESCENT OPERATIONS

e QUIESCENT (MINIMUM)
STATION OPERATIONS

FIGURE 3elelele2s1~3 DELIVERY SEQUENCE FUNCTIONAL REQUIREMENTS
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MODUL AR SPACE STATION =~ [INITIAL STAY!ON SYSTFM
3.0 RFQUIREMENTS

OPERATIONAL MODE

< RS e | s

SUBSYSTEM/ S e \\,}e 7% U‘Q\ Uidez

MAJOR o o 1 2 et o
ASSEMBLIES = o o oS N

3} §3} 53] ]

CORE POWER C%""‘TEF;?U ECS/LABS | Ecs/Ass | CONTROL/ g:gVGV(/)
€PS
SOLAR ARRAY
SECONDARY POWER C 1
LIGHTING c—// | eesme—" | C
ENERGY STORAGE —

RCS
ENGINES 00 oo )
ECLSS :

THERMAL CONTROL
€02 MANAGEMENT
ATMOSPHERIC CONTROL
WATER MANAGEMENT
WASTE MANAGEMENT
HYGIENE

G&C
MOMENTUM EXCHANGE =
RCS ELECTRONICS jm]fie] jm]m]

1SS
COMMAND/CONTROL — C
DATA PROCESSING
COMMUNICATIONS [

nd 00000

-0
}
I
I

L
[

FIGURF 3elelele2.1-0 SUBSYSTEM ACTIVATION REOUIREMENTS

S D P D - - D S - s - - - - D D D S D D = D D AT N A WA W
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MODULAR SPACE STATION . INITIAL STATION SYSTEM
3.0 RFQUIREMENTS
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TABLE Jelelele2s1=2 MSS FLIGHT MODE SELECYION

CONFIGURATION | QUIESCENT OPERATIONS | RENDEZV./BERTH/UNBERTH | SHUTTLE BERTHED

CORE GRAVITY GRADIENT - X-POP INERTIAL | SHUTTLE PREFERRED

CORE/POWER  GRAVITY GRADIENT : - SHUTTLE PREFERRED

CORE/POWER/SM-1 |  PRINCIPAL AXIS _ PRINCIPAL AXIS OR
- ‘ ‘ SHUTTLE PREFERRED

ABOVE +5M-2

ABOVE +SM-3

ABOVE +SM-4

SPACE NIVISION NORTH AMERICAN ROCKWELL CORPORATION . SEC Jelelel
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PPFLIHINARY PERFORMANCE SPFPXFICLT!ON SN 71-215-1%
MODUL AR SPAFE STATION - NITIAL STATION SYSTEM.
3.0 REQUIREMENTS

Fo ORBIT MAKEUP (BASED ON > MEAN JUACCHIA ATMOSPHERE JULY 1381)

TO PRECLUDE ORSIT MAKEUP DURING THE INITIAL PHASES OF THE MODULAR
SPACE STATION RUILDUPs THE CORE MODULE 1S PLACED IN A 272 NAUTICAL MILE
CIRCULAR QRRIT, DURING THE FOLLOWING QUIESCENT PERIOD AND WHILE THE
CORE IS IN A GRAVITY GRANIENT FLIGHT MODEs THE ORBIT 1S ALLOWED 70
NECAY, THIRTY DAYS AFTER THE INITIAL LAUNCH, THE SHUTTLE NELIVERS THE
POWER MODULE AND RENDEZVOUS WITH THE CORE MODULE AT 271 NAUTICAL #ILES
ALTITUDE, AFTER ASSEMBLYs THE CORE MODULE/POWER MODULE ARE LEFT IN A
‘GRAVITY GRADIENT MODE AND THE ORAIT ALLOWED TO NECAY NURING THE

SECOND OQUIESCENT PHASE. SIXTY DAYS AFTER THE CNRE MONDULE IS INSERTED
INTO ORRITs THF SHUTTLE NELIVERS SM-1| AND RENNEZVOUS WITH THE CV/PM
ASSEMALYs AT 270 NM ALTITUDE, AFTER SM=! HAS BEFN ATTACHED TGO THE
MONULAR ASSEMBLY» THE ]SS ACTIVATEDs AND THFE SOLAR ARRAY DEPLOYED»s THE
ASSEMBLY wWILL FLY a MINIMyM PROPELLANT FLIGHT MONE - PRINCIPAL AXIS:
ORIENTATION - OQURING THE SURSEQUENY QUIESCENTY PMASES, ORBIT MAKFUP 1€
TO BE PERFORMED DURING THOSF PHASES AND WILL SE CONDUCTEN IN CONJUNC-
TION WITH CMG DESATURATION,

Jelelele2es2 ROUT!NE'OPERATIONS'

ROUTINE OPERATIONS CONSTITUTE THE MAJOR PORTION OfF THE MODULAR SPACE
STATION MISSION., ROUTINE OPERATIONS COMMENCE FOLLOWING FULL STATION
ACTIVATION AND INTIAL MANNING BY A SIX MAN CRFEW AND IS COMPLETEN WHEN
DEACTIVATION AND DISPOSITION NF THE STATION IS INITIATEN, - NURING THIS
HISQION PHASEs THE pRINClPAL NPERATIONAL ACTIVITIE9 ARE -

<A FPE OPERATIONS

_FUNCTIONAL PROGRAM ELEMENT (FPE) OPERATIONS INCLUOE THE ROUTINE
DAY=-T0-DAY SCIENTIFIC AND ENGINEERING OPERATIONS NEEOFD TO PERFORW -
THE GENERIC EXPERIMENTS SPECIFIED BY THE NASA BLUE BOOK, THESE
‘OPERATIONS INVOLVE THF OPERATION AND CONTROL OF INTEGRAL EXPERIMENTS
AND OF ATTACHED ANN DETACHEN RESEARCH AND APPLICATION MODULES. (RArS),

B, FPE SUPPORT OPERATIONS

FPE SUPPORYT OPERATIONS CONSIST OF THE CREW AND PRIMARY SURSYSTEY
OPERATIONS NIRFCTLY SUPPORTING THE EXPERIMFENT OPERATIONS

PRIMARY SURSYSTEM OPERATIONS ARE PROVIDING FXPERIMENT ELECTRICAL
POWERy STARILITY AND CONTROLe ENVIRNNMENTAL CONTROL AND DATA HANNLING,
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PRELIMINARY PEPFODHANPE SPECIFICATION SO 71-245-1

HODULAR sparr STATION -~ INITIAL STATION SYSTEM
3.0 REQOUIREMENTS

Ce STATION OPERATIONS

STATION OPERATIONS INVOLVE THE FLIGHT, ADMINISTRATION/MANAGEMENT,
MAINTENANCE AND HOUSEKEEPING NPERATIONS WHICH INNIRECTLY SUPPORT THE
EXPERIMENT OPERATINONS AND CREW, FLIGHT OPFRATIONS INCLUDE
COMMUNICATIONY UTILITY SURSYSTEM MANAGEMENTs MONITOR AMD WARNINGs AND
INTEGRAL FLIGHY CONTROL, ANMINISTRATIVE MANAGEMENY NPERATIONS INCLUDE
STATION COMMANNDY DATA MANAGFMENTs LOGISTICS INVENTORY CONTROL AND CREW
CARE., HOUSFKEEPING OPERATINNS INCLUDE FOCND MANAGEMENT AND PREPARATION»
CLEANINGs TRASH NISPOSAL ANN CARGO MANDLING,

Do STATION FLIGHT MODE

STATION ATTITUNE FLIHT MODES ARE PREDICATEN ON FXPERIMENT REQUIREMENTS
SUBSYSTEMS PERFORMANCE AND OPERATIONAL INTERFACES WITH NTHER PROGRAM
FLEMENTS, THE NOMINAL FLIGHT MODF SELECYEN FOR USE DURING ROTUINE
OPERATIONS IS AN X-POP/Z-{V/Y~NVV ATTITUDE. FIGURE 3etlelela2e2=]
ILLUSTRATES THE STATION FLYING IN THE NOMIMAL MONE AND SHOWS

ITS PRINCIPLE AXIS RELATIVE T0 THE DIRECTION OF FLIGHT, TABLF
Jelotole2e2=-1 LISTS ADDITIOMAL FLIGHT MONFS SELECTED FOR DIFFERENT
STATION CONFIGURATINDNS AND NPERATIONAL PHASFES ENCOUNTERED DURING
ROUTINE OPERATIONS, )

F. STATION ATTITUNDE MANEUVERS

STATION ATTITUDNE MANEUVERS CONSIST OF THF MANEUVERS REQUIRED TO MAKE
CHANGES IN THE ORIENTATION OF THE STATION, THE STATION WILL PRIMARILY
UTILIZE AN ¥-POP/Z-LV/Y-0OVV ATTITUOE NURING ROUTINE OPERATIONS,
HOWEVERy THFE STATION WILL BF REQUIRED TO CAHNGE TO AN X-pOP INERTIAL
MONE FOR SPECIFIC OPERATIONS SUCH AS SHUTTLF RENDEZVOUSy RERTHING AND
DEBERTHING AND ASTRONOMICAL OBSERVATIONS, PROVISIONS FOR CONDUCTING
THESE MANEUVERS SHALL BE ACCOUNTED FOR IN THE STATION IMPULSE ARUDGET,
THE REFERENCE 120~-NAY STATINN IMPULSE RUDGET CALLS FOR 87,750 LRAS-SEC
WHICH PROVIDES THE CAPABILITY TO PERFNRM A TYPICAL COMPLETF MANEUVER
CYCLE? leEer X-POP/Z-LV/Y-0VV TO X-POP INERTIAL TO X-POP/Z-LV/Y=0VV
ONCE EVERY SIX DAYS.

SPACE DIVISION NORTH AMERICAN ROCKWELL CORPORATION SEC 3elelel
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MODULAR SPACE STATICN - INIT_!AL STATION SYSTEM
3.0 RFEFQUIREMENTS

X-POP = X~-AXIS PERPENDICULAR
TO ORBIT PLANE

Z-LV = Z-AXIS LOCAL VERTICAL

Y-OVV = Y-AXIS OPPOSITE. VELOCITY
' VECTOR. - :
X-POP/Z- Lv/Y-ovv

STATION MODULES + Z
CARGO & RAM £ Y

FLIGHT MODE

FIGURE 3Jelelele2.2-1 ROUTINE OPERATIONS = NOMINAL ATTITUDFE FLIAHT MONE

- - - -
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MONULAR SPACE STATION - INITIAL STATION SySTEM
3.0 RFEOUIREMENTS
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TABLE 3.l-oi'o|.2.2-I‘ MSS FLIGHT MODE SELECTION DURING ROUTINE OPERATIONS

NORMAL OPERATIONS _RENDEZ./BERTH/UNBERTH SHUTTLE BERTHED

STATION(1)+CARGO (I55) | X-POP Z-LvY-OVV@) X-POP INERTIAL PRINCIPAL AXIS OR
. ' SHUTTLE PREFERRED

ABOVE + RAM |

ABOVE + RAM 2

GROWTH SPACE
STATION

(1) STATION -- CORE MODULE/POWER MODULE/SM-1/SM-2/5M-3/SM-4
(2) FLIGHT MODE IN INERTIAL ATTITUDE FOR ASTRONOMY OBSERVATIONS

cmcecsocecoasccccwan- kA D h D AR NS DAL WP D ED D A D D D L D D P G e WD G WD D D D D P P S D AP Sh A S wh W AR S R W W W e
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PRELIMINARY PFRFOPMANCE SPECIFICATION ' SD 71-215~1
MODULAR SPACE STATION - INITIAL STATION SYSTEM '
3.0 REOQUIREMENTS

Fe ORBIT MAKEUP/CMG NDESATURATION REQUIRFMENTS

ORBIT MAKEUP INVOLVES THE MAKEUP MANEUVERS PERFORMED AND [IMPULSE
REQUIRED IN ORDER TO PROVIDE ATTITUDE CONTROL FOR EARTH VIEWINGS
ASTRONOMY, BIOLOGYs AND PHYSICS EXPERIMENTS. MAXEUP REQUIREMENTS ARE
RASED ON THE JACCHIA 240 NM ALTITUDE MODEL ATMOSPHERE SHOWN [N

FIGURE 3.)elele2e2-2. SUBSYSTEM SIZING AND (NESIGN TO) REOQUIREMENTS
ARE BASED ON THE 20 MEAN ANMUAL AVERAGE DENSITY FOR FEBRUARY 1982,

NRBIT MAKEUP WILL NORMALLY AE CONDUCTED CONCURRENY WITH CMG DOESATURA~
TION AND WILL UTILIZE TWO RCS JETS IN THE STATION X-Z PLANE. THE
NOMINAL TIME BETWEEN CMG DESATURATION SHALL NOT RE LESS THAN

TWELVE (12) HQURS AND VENTING 0oF OTHER GASES/LIQUIDS WILL BE
SCHEDULED DURING NESATURATION, THIS LATTER REQUIREMENT PROVIDES A
TEN (10) HOUR °*CLEAR® PERION FOR EARTH SURVEY AND ASTRONOMY
NBSERVATIONS ASSUMING TWO-(>) HOURS WILL BE ANEQUATE FOR THE DISSIPA-
TION OF VENTED. GASES/LIOUIDq

Ge SCLAR ARRAY ORIENTATION

THE STATION PRIMARY POWER SYSTEM UTILIZES A SOLAR ARRAY PANEL SYSTEM
WITH TWO DEGREES OF FREENOM, THIS SYSTEM PROVINES THE MAXIMUM
AVAILABLE SOLAR POWER AND IS COMPATIARLE WITH THE SELECTED
X-POP/Z-LV/Y-0VV NOMINAL ATTITUDE MONE. FIGURE 3elelele2.2=3 DEFINES
THE REQUIRED ORIENTATION TIME HISTORY RELATIVE TO THE STATIONS ORBIT
POSITION FOR THE X-POP/Z-LV FLIGHT MOnNE,

He DETACHEN RAM OPERATION

DETACHED RAM MANAGEMENT OPERATIONS CONSIST OF THE RETRIEVAL? SERVICINGY
MAINTENANCE» REFURBISHING» AND DEPLOYMENT OPERATIONS INVOLVED IN TKE
UTILIZATION OF DETACHED EXPERIMENT MODULES, FLIGHT OPERATIONS SUPPORY
PROVIDED BY THF STATION CONSISTS OF TRACKINGs COMMUNICATION AND COMMAND
CONTROL, THE FREOQUENCY WITH WHICH THE MODULES ARE REPOSITIONED IS
DETERMINED BY THE RELATIVE POSITION HISTORIES AND OPERATIONAL
CONSTRAINTS, THE FUNDAMENTAL OPERATINNAL CONSTRAINT IS THAT THE

MONULE MUST NOT EXCEED A 450 NM MAXIMUM RANGE FROM THE STATION,

SPACE DIVISION NORTH AMERICAN ROCKWELL CORPORATION TSEC 3404040
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MONULAR SPACE STATION _ INITIAL STATVION svstrn_
3.0 REQUIREMENTS

(ALTITUDE = 240 N MI)
B L (INCLINATION = 55 DEG)
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MONULAP SPACE STATION = IMITIAL STATICN SYSTEM
3.0 RENUIREMENTS
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MONULAR SPACE STATION -~ [INITIAL STATION SYSTFEM
3.0 RFOUIREMENTS =~
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Jelelole2.3 PERIODIC OPERATIONS

PERINDIC OPERATIONS OCCUR CONCURRENTLY WITH ROUTINE OPERATIONS,
PERIORNIC OPERATINNS ARE THOSE MAJOR ACTIVITIFES WHICH OCCUR ON A
CYCLICALY RECURRINGy INTERMITTENT OR INFREQUENT BASIS, THFY INCLUDE
SUCH CPERATIONS AS -

A. LOGISTICS RESUPPLY

LOGISTICS RESUPPLY OPERATIOMS ARE NEFINED AS THE FLIGHT OPERATIONS
NEEDED FOR THE DELIVERY AND RETURN OF CREWMEN AND CARGO TO AND FROM
THE STATION. THE FREQUENCY OF LOGISTIC FLIGHTS IS DICTATED BY THE
SUPPORT REOQUIREMENTS (CONSUMABLES» SPARES» REPLACEMENTSy WASTE» NOWN
EXPERIMENT NATA AND CREW ROTATION) mUT IS ALWAYS LESS THAN 180 DAYS»
THE MAXIMUM CREW ROTATION [NTERVAL, STATION QPERATIONS IN SUPPORY OF
AERTHINGy CREW AND CARGO TRANSFER AND ATTITUDE AND STARILITY CONTROL
OPERATIONS,

IN THE LOGISTIC CONCEPT SELFCTED FOR THE MSSy» -THE CARGO MONULE 1S

" EMPLOYED AS A SUPPLY CENTERs OR PANTRYs FCR STATION AND EXPERIMENT
CONSUMABRLESy AS WELL AS PROVIDING THE LIFE SUPPORY CONSUMABLES FOR THE
96 HOUR EMERGENCY REOQUIREMENMT, IN THIS CCNCEPTy A CARGO MOOULE 1S
REQUIREDN CONTINUOUSLY ANN ONE ]S ALWAYS BERTKED TO EITHER ONE OR THE
OTHER OF THF TWO FORWARD Y-7X1S PORTS ON THE CM,

A TYPICAL CARGN MONULE DELIVERY/REPLACEMERT REGINS WITH THE SHUTTLE
DELIVERY OF THE NEW CARGD MNDDULE TO THE VICINITY OF THE STATION, THE
STATION THEN TRANSFERS TO AND STABILIZES IN AN X-POP INERTIAL ATTITUDE
MONE AND THE SHUTTLE IS CLEARED YO INITIATE RERTHING OPERATIONS.

THE SHUTTLE MANIPULATOR ATTACHES TO THE STATION ANAPTER ON THE <X AXIS
CM PORT AND BRERTHS THE STATION TO .THE SHUTTLE PASSENGER PQRT,

AFTER THE SHUTTLE/STATION INTERFACES ARE VERIFIEDs THE NEW STATION
CREW? IF ONF HAS AFEN BROUGHT UPs WILL EXIT THE CARGO MODULE AND ENTEFR
THE STATION THROUGH THE SHUTTLE, THE NEW CARGO MODULE SHUTTLE CARGO
BAY INTERFACES ARE DISCONNECTED ANND THE MONDULE LIFTED OUT OF THE BAY
AND BERTHEN TQO THE °*FREE®' FORWARD Y=-AXIS PORT ON THE CM BY THE
MANIPULATOR. THE USED CARGN MODULE/STATICN INTERFACES ARE THEN
NDISCONNECTED AND THE MODULE DETACHED AND STOWED IN THE SHUTTLE CARGO
BAY BY THE MANIPULATOR. AFTER THE USFD CARGO MODULE/SHUTTLE INTERFACES
HAVE BEEN CONNECTED AND VERIFIED» THE SHUTTLE/STATION INTERFACES ARE
DISCONNECTED AND THE SHUTTLF PREPARED FOR FARTH RETURN, IF A STATION
CREW IS BEIMG RETURNED TO EARTHy THE RETURNING CREW WILL EXIT THE
STATION THROUGH THFE ADAPTER AND ENTER THE USEN CARGO MODULE THROUGH THE
SPACE DIVISION NORTH AMERICAN ROCKWELL CORPORATION SEC 3elelel
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MONULAR SPACE STATION - INITIAL STATION SYSTEM
3.0 REOUIREMENTS

SHUTTLE AFTER THE CARGO MODULE/SHUTTLE INTERFACES AND CARGO MODULE
HABITABLE ENVIRONMENT HAVE REEN ESTARBLISKED,

R RESEARCH AND APPLICATION MODULE (RAM) CFLIVERY

RaM DELIVERY OPERATIONS INCLUDE THE SHUTTLE OPERATIONS NEENED. . TO
NELIVER ATTACHED AND DEYACHFD RAMS TO THE STATION, THE TIMING COfF THOSE
FLIGHTS WILL DEPEND ON THE ACTUAL EXPERIMENT PROGRAM SCHEDULE. STATICN
OPERATIONS IN SUPPORY OF THOSE OPERATIONS [NCLUDE COMMAND CONTRCL Y
BERTHING CONTROL AND ATTITUNE AND STABILITY CONTROL. A TYPICAL RAM
DELIVERY BEGINS WITH THE SHUTTLE NELIVERY OF THE RAM TO THE VICINITY
OF THE STATION, THE STATIONM THEN TRANSFERS TN AND STABILIZES IN AN
X=-POP INERTIAL ATTITUDE MOUOF AND THE SHUTTLE IS CLEARED TO INITIATE
AERTHING OPERATIONS, THE SHUTTLE MANIPULATOR ATTACHES TO THE STATION
ANDAPTER ON THE =X AXIS CM PNRT AND BERTHS THE STATION TO TKE SHUTTLE
PASSENGFR INGRESS/EGRESS PORT, AFTER THE SHUTTLF/STATION. INTERFACES
ARE CONNECTEDe THE RAM IS LIFTED OUT OF TKE CARGO BAY AND BERTHEN TO
THE DESIGNATED AFT Y AXIS PORT ON THE CM RY THE MANIPULATOR. IF KO
RAMS ARE To BE RETURNED T0 FARTH OR REPLACED IN NRBIT» THE SHUTTLE. IS
NETACHEN AND SEPARATED FROM THE STATION AND BOTH ELEMENTS (STATION AND
SHUTTLE) ARE CONFIGURED FOR THEIR SUBSEQUENT RESPECTIVE MISSION PHASE,
IF A RAM [S TO BE RETURNED TO0 EARTH OR PLACEN IN ORBITs THE MANIPULATCR
NF THE ATTACHEN SHUTTLE WILL LATCH ONTO TKF DESIGNATED RAMy THE
STATION/RAM INTERFACES DISCONNECTENY AND THF RAM DETACHED AND STOWED

IN THE SHUTTLE CARGO. THE SHUTTLE/STATION INTERFACES ARE THEN DIS-
CONNECTEDs THE SHUTTLE SEPARATED AND BOTH ELEMENTS CONFIGURED FOR

THEIR NEXT MISSION PHASE. -

C. SOLAR ARRAY REPLACEHENT

PLANNED OR UNPLANNFD SOLAR ARRAY REPLACEMENTS MAY BE RFOUIRED DURING
THE OPERATIONAL LIFE OF THE -MSS, THE PRIVARY SOLAR ARRAY REPLACEWENTY
OPERATIONS CONSIST OF - A SHUTTLE LAUNCH TO DELIVER THE REPLACEMENT
ARRAY AND RETURN THE USED ARRAY? A POWER TRANSFER YO THE FUEL CELL
POWER SYSTEM} ELECTROLYSIS UNITS SHUTDOWN: FCLDING BACK (RETRACTING)
THE OLD ARRAY PANELS: DETACHMENT AND STOWAGF OF THE USED ARRAYS
ATTACHMENT OF THE NEW ARRAY TO THE 800M3 OEPLOYMENT OF THE NEW ARRAY
PANELSS TRANSFER OF POWER SOURCE FROM FUEL CELL TO SOLAR ARRAY} AND
ELECTROLYSIS UNITS ACTIVATINON,

DURING SOLAR ARRAY REPLACEMENTs FUEL FOR FUEL CELL OPERATION AT AN
AVERAGE 10 KW USABLE FOR FIVE DAYS MUST BE PROVIDED AS WELL AS A FIVE
DAY SUPPLY OF GASES FOR STATION ATMOSPHERIC MAKEUP AND RCS REQUIRMENTS,
ATTENDANT TANKSO PUMPSy ANU LINES FOR STORING AND TRANSFERRING/PUMPING

SPACE DIVISION NORTH AMERICAN ROCKWELL CORPOQATION : SEC 3.l.l.j
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' PRELIMINARY PERFORMANCE SPECIFICATION - SN 71-215-1
MODULAR SPACE STATION - XN]TIAL'SIATION SYSTEM
3.0 RFOUIREMENTS o
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.THE GASES TO THE QTATION'S FUEL CELLSe ECS» AND RCS MUST ALSO BE PRO-
VINED, THFESE CONSUMALBES AND ASSOCIATED STORING AND: TRANSFER EQUIP-
MENT WILL RE UELIVEQED ON THE SAME LAUNCH THAT RRINGS P THE NEN
SOLAR ARRAY, .
. THE OPERATIONAL REQGUIREMENTS ATTENDANT WITH SOLAR ARRAY REMOVAL ANN
. REPLACEMENT ARE ILLUSTRATED IN THE SERUENCE NF SKEYCHES IN FIGURE
elelole22e3~ . THE SEQUENCF BEGINS AFTER THE SHUTTLE HAS REMOVED THE
RERTHING ADAPTFR FROM -X AXIS STATION LOCATION AND HAS BERTHEN T0 THE
°0HFR ROOM (THE SOLAR ARRAYS MAVE BEEN RETRACTED AND FOLDED AND STATION
POWER IS ORTAINED FROM THE FUEL CELLS), THE OLD ARRAY IS SEPARATEL FRCM
THE POWER ROOM USING THE MAMIPULATOR, THE SHUTTLE MOVES TO A STATION
KEEPING POSITION TO PERFORM THE ARRAY EXCHANGE SHOWN IN SKETCHES 4
THROUGH 7. THE OLD ARRAY IS BERTHEN TO THE FIXTURE AT THE END OF THE
CARGO MWAY, THFE NEW ARRAY IS POSITIQONED CN THE AERTHING ADAPTER (SKETCH
' S). PRINOR TO REBERTHING THF NEW ARRAY TO THF STATION» THE LAUNCH
'SUpPORT STRUCTYRE (WHICH SYPPORTS THE. ARRAY IN THE CARGN BAY) 1S MOVED
FROM THE NEW ARRAY T0O THE 01N ARRAY AS SHCWN [N SKETCH 6. THE OLD ARRAY
Is THEN STNWED IN THE CARGO RAY» WITH THE MANIPULATORs THE POWER BOOM
OF THE STATION IS CAPTURED AND BERTHEN TC THE NEW ARRAY, AFTER -
SHUTTLE/ANDAPTER SEPARATIONs THE NEW SOLAR ARRAYS ARE UNFOLDEDN?
EXTENDENY AND ACTIVATED AND THE BERTHING ADAPTER IS REPLACED ON THE
POQE HODULE =X AXIS PORT,

Ne °PACE STATION DYS°OSITIOM

WHEN THE SPACE STATION IS OF NO FURTYHFER USEs IT WILL BRE RETURNED 10
FARTH BY THF SHUTTLE, RESEARCH AND APPLICATION MODULES WILL RE
RETURNEN FIRST FOLLOWED BRY A PLANNEN NISASSEMRLY OF THE STATION IN THE
REVERSE SEQUENCE USED FOR BHILDUP, THE PRIMARY EXCEPTION YO THE
REVERSE SEQUENCE IS THAT THF CARGO MODULE (FOR CRYOGENIC PROPFLLANTS
NR GASES) WILL REMAIN ATTACHED TO THE CORE MODULE UNTIL ALL THE
STATION MONULES AND THE POWFR MONULE ARE RETURNED. THE FINAL RETURN
SEQUENCE WILL RE =~ STATION MODULESs POWER MODULE» CARGO MONULE» AND
CORF MODULE., N : : : :
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MODULAR SPACE STATION - JNYTIAL.STATLON“SYSTEH
3.0 RENUIREMENTS .

7

A -
et gty

CAPTURE

CHECKOUT AND DEPLOYMENT @

() serTHING
SOLAR ARRAY/TURRFT REPLACEMENT SEQUENCE

FIGURE 3.'0'.'0203"
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HODULAR SPACE STAT]ON - INITIAL STATION SYSTEM
3.0 RrOU[REMENTS
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Jelalelel SVSTEM lNTERFACES
3.!-(.!.3.[ PRE MISSION OFPERATINNS SUPPORT

THE PREVISSION OPERATIONS SUPPQORYT SYSTEM SHALL PQOVIDE THE CAPARILITY TO
" CHECKOUT INDIVINUAL MONULES (IN AS FLIGHT RFADV CONDITION AS PRACTICAL ),

THE pRE"!SS!ON OPERATIONS SUPPOPY SYSTEM SHALL PROVIDE THE CAPARILITY TO
TRANSPORT INDIVIODUAL MODULES AY AIR,

THE PREMISSION OPERATIONS SUPPORY SYSTEM SHALL PROVINE THE CAPABILITY TO
VALIDATE THE COWPATIBILITY AND INTEGRATED OPERATYION OF THE FIRST FOUR
FLIGHT MODULES (CORE MODULEs POWER MONULEs SM-1 MODULEe AND SM-4 MODULE) TO
‘A LEVEL CONSISTANT WITH THE OVERALL TEST LOGIC.

THE INDIVIDUAL MODULES SHALL BE CAPABLE OF BEING TRANSPORTED WITH THEIR
LONGITUDINAL AXIS IN THE HORIZONTAL PLANE BY AIR OR GROUND WITH A LIMITED
ENVIRONMENTAL PROTFECTION, ,

3-!.!.!.3 2 MISSION OPERATIONS SUPPORT

THE MISSION OPFRATIONS SUPPORT SYSTEM SHALL PROVIDE THE SITES FACILITIES)
EQUIPMENTY AND SERVICES FOR THE EXECUTIVE DIRECTIONs» MANAGEMENTs PLANNING
AND NOPERATIONAL SUPPORTY QF THE SPACE STATION MISSION,

A. MISSTON MANAGEMENT SITE

THE MISSION MANAGEMENT SITE (MMS) SHALL PROVIDE THE MANAGEMENT AND THE
LONG RANGE PLANNING FUNCTION FOR THE SPACE STATION MISSION. THE FUNC-
TIONS OF MISSION PLANNINGe FLIGHT OPERATIONS MANAGEMENTy LOGISTICS IMVEN-
TORY MANAGEMENTs EXPERIMENT OPERATIONS AND FLANNING» ANN EXPERIMENT 0OPER-
ATIONS MANAGFMENT SHALL BE PROVIDEND MY THIS SITE, THE MISSION MANAGE-
MENT SITE SHALL BE CO-LOCATED WITH THE GROUND COMMUNICATIONS NETWORK
SWITCHING CENTER, THE MISSION MANAGEMENT SITE SHALL PROVIDE -

te MISSION PLANNING - MISSION PLANNING SHALL PROVIDE THE EXECUTIVE
FUNCTION OF THE MISSION OPERATIONS SUPPORY SYSTEM BY INTEGRATING AND
CONTROLLING PLANS AND SCHEDULES FOR LAUNCHs RESUPPLYs AND CREW ROTA-
TION, THE SPACE STATION SYSTEM SHALL PROVIDE ( THROUGH THE MISSION
SUPPORT SITES) THE OPERATIONAL STATUSY EXPERIMENT PROGRAM PROGRESS»
CONSUMABLES STATUSs AND CREW STATUS NECESSARY FOR THE CONDUCT OF THE
LONG-TERM MISSION PLANNING FUNCTION., THE SPACE STATION SHALL PROVIQE
THE CAPABILITY FOR SHORT-TERMy DAY~-TO-0AYs SPACE STATION OPERATIONAL
SCHEDULING WITHIN THE RESOURCE LIMITS PROVIDED BY THE SPACE STATION,
SPACE DIVISION. NORTH AMERICAN ROCKWELL CORPORATION = SEC 3elelel
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MODULAR SPACE STATION - INITIAL STATION SYSTEM
3.0 RFQUIREMENTS

2 FLIGHT OPERATIONS MANAGEMENT - FLIGHT CPERATIONS MANAGEMENT SHALL

MAINTAIN EXECUTIVE CONTROL NF THE MISSION ANN INTEGRATES ANALYSES OF

SPACE STATION STATUS AND EXPERIMENT ORJECTIVE ACCOMPLISHMENT, IT ALSC

PROVIDES THF CENTRALIZED COMTROL OF COMMUNICATION WITH THE SPACE STA-
TION MISSION ELEMENTS, THE SPACE STATION SYSTEM SHALL PROVIDE ( THROUGH
THE MISSION SUPPORT SITES) THE OPERATIONAL STATUS AND EXPERIHENT PRO-
GRAM PROGRESS.

3, LOGISTICS INVENTORY MANAGEMENT -~ ACTING ON THE PLANS AND SCHENULES
DEVELOPED AND INTEGRATED BY MISSION PLANNINGy LOGISTICS INVENTORY MAN-
AGEMENT SHALL PROVIDE THE EQUIPMENTs CONSUMARLESs SPARES» AND EXPER-
IMENTS NECESSARY FOR SPACE STATION MISSION CONTINUATION,

4. EXPERIMENT OPERATIONS PLANMING - EXPERIMENT OPERATIONS PLANNING
SHALL PROVIDE THE PROCEDURESs TIMELINE REQUIREMENTS» AND SCHENUL ING
REQUIREMENTS TN MISSION PLANNING FOR INTEGRATION INTO THE OVERALL MIS-
SION MANAGEMENT, THE SPACE STATION SHALL PROVINE ( THROUGH THE MISSION
SUPPORT SITES) THE EXPERIMEMT PROGRAM PROGRESSs SIGNIFICANT EXPERIMENY
RESULTS AND/OR CONCLUSIONSy NEVIATIONS FROM EXPECTED EXPERIMENT RE-
SULTS? AND FUTURE (LONG TERM) EXPERIMENT SCHENDULING RECOMMENDATIONS,
 NEAR-TERM (DAY-TO-DAY) EXPERIMENT QPERATIONS SCHEOULING SHALL BE PRO-
VIDED BY THE SPACE STATION WITHIN THE OVERALL MISSION SCHEDULING CON-
STRAINTS AND THE SPACFE STATION RESOURCE LIMITS,.

Se EXPERIMENT NPERATIONS MAMAGEMENT - THE CNONTROL OF EXPERIMENT DATA
FLOW AND PROCESSINAR SHALL BF PROVIDED BY EXPERIMENT OPERATIONS MANAGE-
MENT, IT SHALL PROVIDE THE ANALYSIS FUNCTION FOR ASSESSMENT OF EXPER-
IMENT PERFORMANCE RASED ON FXPERIMENT DATA PROVINED BY THE SPACE STA-
TION THROUGH THE MISSION SUPPORT SITES ANp IN THE FORM OF DOWN LOGIS-
TICS CARGO (DATA TAPES»y SPERIMENSs FILMSs NOTYES) ETC, ).

Be MISSION SUPPORT SITES

THE MISSION SUPPORT SITES SHALL PRQVIDE THE OPERATIONAL SUPPORT FOR
FLIGHT OPERATIONS MANAGEMENT AND EXPERIMENT OPERATIONS MANAGEMENT IN
COMMUNICATING WITH AND ACQUIRING DATA FROM FLIGHT ELEMENTS, MISSION
SUPPORT SITES SHALL INCLUDFE THE TODRS SYSTEF AND GROUND NETWORK» IN-
CLUDING THE SWITCHING CENTER,

e TRACKING

(A) THE TRACKING SITES SHALL PROVINE EPKEMERIS NATA FOR ALL FLIGHT

ELEMENTS OF THE SPACE STATION MISSION, TRACKING ACCURACY SHALL AE
SPACE DIVISION NORTH AMERICAN ROCKWELL CORPORATION SEC 3elelel
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MODULAR SPACE STATION - INITIAL STATION SYSTEM
3.0 RFNUIREMENTS
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PROVINED TG AN ACCURACY OF T8Q,

" (R) THE SPACE STATION SHALL PROVINE TRACKING AIDS TO PERMIT GROUND
TRACKING AT SPACE STATION ALTITUNES UP TO 270 NM,

3. COMMUN[CATIONS

(A) THE COMMUNICATION SITFS SHALL PROVICE THE ACQUISITION CONTROL)
DISPLAYs DATA PROCESSING AND RELAYING CF INFORMATION FROM THE FLIGHY
ELEMENTS AND PROVIDF RFLAYING ANN TRANSFISSION OF INFORMATION T0O THF

FLIGHT ELFMENTS,

C. CREW TRAIMING SITFS

THE CREW TRAINING SITES SHALL PROVINE THE INNOCTRINATION, FAMILIARIZ-
ATION, AND PQOCEOUQAL PRACTICE REQUIREDN FOR SPACE STATION CRFW . MEMBRERS,

I« OPERATIONS TRAINING SITES - THE OPFRATIONS TRAINING SITES SHALL PRO-
VIDE TRAINING IN ORRITAL FLYGHY CONTROLs SUBSYSTEM OPERATIONSs ANC EXP-

ERIMENT OPERATIONS,

2. ENVIRONMENTAL ACCLIMATION SIVES - THE ENVIRONMENT ACCLIMATICN SITES
SHALL PROVINE CREW TRAINING IN THE ENVIRONMENTAL EFFECTS TO BE ENCOUNT-
ERED DURING THE SPACE STATION MISSION,

Jelelele3deld CARGG MODULE SYSTEM

THE CARGO MODULE SYSTEM WILL PRNVIDE THOSE SPACE STATION RELATED. INTER-

' FACES NECESSARY FOR THE TRANSFER OF CREW AND/CR CARGO FROM THE CARGO MONULE
TO THE SPACE STATION AND FROM THE SPACF STATICN TO THF CARGO MODULE. THE
INTERFACES WHICH ARE RFQUIREN RFTWEEN THE CARGO MODULE SYSTEM AND THE SPACE
STATION AFTER THE CARGC MODULE YAS BEEN RERTHEN TO THE SPACE STATION CORE
MONULE ARE NEFINED IN THIS SFCTION,

A. THE CARGO MONDULE SYSTEM WILL PROVINE THE STORAGF CAPABILITY FOR
1392 LBS/120 NAYS OF ECLSS RESUPPLY WATER. THE CAPABILITY WILL BRE
PROVIDED FOR TRANSFER OF THE FCLSS RESUPPLY WATER FROM THE CARGO
MONULF SYSTEM TO THE SPACE STATION SYSTEM AT A PRESSURE OF 300 PSIaA,

R, THE CARGQ MODULE SYSTEM WILL PROVIDE STORAGE CAPABILITY FOR THE
FOLLOWING TYPFS AND OQUANTITIES OF GASES TO SUPPQORT SPACE STATION

£CI1LSS OPERATIONS -~

SPACE UIVISION NORTH AMERICAN ROCKWELL CORPORATION SEC 3elelal
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 PRELIMINARY PERFORMANCE qPEClFlrtTION , SN 71=-215-)
MODULAR SPACE STATION - INITIAL STATION SYSTEM
3,0 RENUIREMENTS
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GAS TYPE - OTY IN LARS " INTERFACE
SyPPORT FyUNCTION PRESSURE

02 H2 N2 . PSIA
EMERGENCY ECLSS 222 ' 00
EMERGENCY EPS 160 20 100
FMERGENCY RCS : 22 3 .. 3no
LEAKAGE MAXEUP 935 " 300
EVA RESUPPLY 128 GREATER THAN 1800

C. THE CARGO MODYLE WILL PPOVIDE ITS OWN REPRESSURIZATION GASES,

N, THE SPACE STATION SHALL PRNVIDE THE CAPARILITY TO0 EQUALIZE THE PRFS-
SURE RETWEEN THE SPACE STATION AND THE BERTHING PORT INTERFACE VOLUMF
FOLLOWING RERTHING OF THE CARRO MODULE AND PRIOR TO OPEMING THE SPACE
STATICN HATCH,

E. THE CAPABILITY SHALL BE PROVINED TQ FOUALIZ2E THE PRESSURE RETWEEN
SPACE STATION AND THE CARGO MNDULE PRIOR TO OPEMING THE CARGO MODULE
HATCH.

F. THE CAPABILITY SHALL BE PROVIDED TO VERIFY THE HABITABILITY (PRESSURES
TEMPERATURE AND cO02 PARTIAL PRESSURE) 0OF THE CARGO MODULE PRIOR TQ OPEN-~
ING THE CARGO MONULE HATCH,

Ge. THE SPACE STATION SYSTEM SHALL PROVINE THE CARGO MOpDULE ATMOSPHERIC
CONTROL WHEN THE CARGO MODULE 1S BERTHEN TO THE SPACE STATION. THE CARGO
MONULE SYSTEM INTERIOR WALL AND EQUIPMENT SURFACE TEMPERATURES SHALL RE
MAINTAINED BETWEEN S7 F AND inS F, THE INTERIOR TEMPERATURE SHALL RE
MAINTAINEN AT A NOMINAL 70 F,

He THE CAPABILITY WILL BE PROVIDED TO CIRCULATE THE AIR WITHIN THE CARGO
MODULE BETWEFEN 1S AND 100 FEET PER MINUTE,

le THE CARGO MODULE SYSTEM WILL BF CAPABLE CF OPERATING IN THE ENVIRON-
MENT IMPOSED RY THE RCS JETS LOCATED ON THE SPACE STATION CORE MODULE
SUCH THAT EXHAUST PLUME IMPINGEMENT ON THE CARGO MODULE SYSTEM MAY OCCUR,

Jo THF SPACE STATION SYSTEM SHALL PROVINE ELECTRICAL POWER FOR CARGO
MONULE INTERIOR LIGHTING» CIRCULATION FANSy ETC,

K, THE SPACE STATION/CARGO MONULE SYSTEM SHaLL PROVIDE AN INTERFACE FOR
SPACE DIVISION NORTH AMERICAN ROCKWELL CORPORATION SEC 3etalel
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MODUL AR SPACE STATION - INITIAL STATION SYSTEM
3.0 RFQUIREMENTS :

"WATER COOLANT LINES FOR THERMAL CONTROL OF THE CARGO MODULE SYSTEM,

L. THE CARGO MODULE SYSTEM ANN SPACE STATION SYSTEM SHALL PROVIDE DEVICES

~FOR TRANSPORTING CREW AND/OR ARGO BETWEEN THE CARGO MODULE AND THE SPACE
STATION, THE TRANSPORT DEVICF SHALL BE CAPARLE OF ACCOHHODATING PACKAGES
UP TO TBO .PONINDS.

M, THE CARGO MODULE AND SPACE STATION SYSTEFS SHALL PROVIDE CREW MOBILITY
AINns IN THE FORM OF HANDHOLDSs GUIDE RAILSes AND OTHER DEVICES TO FACILI=-
~TATE CREW LOCOMOTION, STABILIZATIONs ANN BRACING, THE MOBRILITY AIDS '
SHALL RE CAPABLE OF USE IN EITHER A SHIRTSLEEVE OR SUITER/PRESSURIZED
MONE OF OPERATION,

N, THE CARGO MOOULE SYSTEM WILL PROVIDE CREW RESTRAINT DEVICES SUCH AS
TETHERS/TETHER ATTACH FITTINGSs HARNESSESe BELTS AND STRAPSy VARIOUS FOCT
RESTRAINT pEVICESs AND ARTICULATED OR EXTENSIRLE MECHANICAL DEVICES FOR
BRACING AND STABILIZATION OR PREVENTICN OF INADVERTENT DRIFT OF A CREW-
MEMBER IN A ZERO-G ENVIRONMENT, THESE DEVICES SHALL BE COMPATIALE FOR
USE IN A SUITED/PRESSURIZED MNODE OF OPERATION,

0, THE CARGO MONULE SYSTEM WILL PROVIDE RADIATION NOSIMETERS TO MEASURE
AMBIENT RADIATION LEVELS IN THE CARGO MODULE AS WELL AS CUMULATIVE RADIA-
TION DOSAGE.

P, THE CARGO MODULE SYSTEM WILL PROVIDE NORVMAL AND EMERGENCY LIGHTING TO
SUPPORY CREW ACTIVITIES.

G, THE CARGO MODULE SYSTEM WILL PROVIDE STORAGE CAPACITY FOR SPACE STa-
TION RESUPPLY EXPENDABLES AND SPARES, THE TYPES AND QUANTITIES ARE Tap,

R, THE CARGO MODULE SYSTEM WILL PROVIDE ALARMS AND DISPLAYS TO ALERT THE
CREW TO THE PRESENCE OF A DANGEROUS OR POTENTIALLY DANGEROUS SITUATION,
THE NATURE OF THE OISPLAYS ANN THE INFORMATION TO RE ODISPLAYED IS TeD,

S. THE CARGO MOODULE SYSTEM WILL PROVIOE TWO-WAY [NTERCOMMUNICATION DE~-
VICES COMPATIRLE WITH THE SPACE STATION SUBSYSTEM INTERCOHHUN!CATION SYS-
TEM, THE TYPES AND QUANTITIES ARE Tap,

T. THE SPACE STATION SYSTEM SuALL PROVIDE CAPABILITIES FOR MONITORING THE
STATUS OF AND CONTROLLING THE CARGO MODULE SUBSYSTEMS, THE TYPES AND
QUANTITIES OF DATA TO BE ACQUIREDs PROCESSFENs NISTRIBUTEDY ANALYZEDs AND
STORED ARE TR0, .

U. THE CARGO MODULE WILL PPQVIDE THE CAPABILITY TO INTERFACE WITH SPACE
SPACE DIVISION NORTH AMERICAN ROCKWELL CORPORATION - SEC 3.1l
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PRELIMINARY PERFORMANCE SPECIFICATION SN T1-215-1

MODULAR SPACE STATION - INITIAL STATION SYSTEM
3.0 REQUIREMENTS
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STATICN CLOSEN CIRCUIT TV SYSTEM,
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PRELIMINARY PERFORMANCE SPERIFICATION Sp 7T1-215-1
HODULAR SPACE STATION - INITIAL SYATION SYSTEM
Jelele2 LOGISTICS
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elele2 LOGISTICS
Jelela2e! LOGISTICS CONSIDERATIONS

THE TOTAL LOGISTICS REQUIREMFNTS NECESSARY T0 SUPPORT THE SPACE STAT[ON_
AND EXPERIMENT OPERATIONS ARF SHOWN IN TABLE 3alele2ele APPROXIMATELY (19CN
POUNNS PER MONTH ARE REQUIRED FOR BASIC OPERATIONS OF THE INITIAL SPACE
STATION, BASEN ON THE EXPERIMEMT SCHEDULINGes APPROXIMATELY 19000 POUNNS
PER MONTH ARE REQUIRED FOR OPFRATIONS OF THE INITIAL SPACE STATION
EXPERIMENTS, THE EXPERIMENT LOGISTICS RFOUIREMENTS SHOWN ARE AN AVERARF
VALUE OF THE REQUIREMENTS FOP CONSUMARBLES AND EXPERIMENT EQUIPMENT WHICH
MUST BE DELIVERED NURING THE OPFRATINN QF THE SPACE STATION, AN ADDITIONAL
LOGISTICS REQUIREMENT IS IMPOSEN BY THE NFED FOR 02 AND N2 FNR EMERGENCY
OPERATIONS. THE RESULTANT CUMULATIVE REOUIREMENTS ARE SHOWN IN FIGURE
Jelole2el WHERE THE LOWER LINE REPRESENTS THE CUMULATIVE REQDIREMENTS FNR
BASIC STATION OPERATIONS AND THF UPPER LINE QEPRFSEMTS THE TOTAL INCLUNING
EXPERIMENT OPERATIONS,

Yelele2e2 MAINTENANCE

THE MODULAR SPACE STATION SHALL BE 100 PERCENT MAINTAINABLE ON ORRI1T

AS THE NOMINAL OPERATIONAL MONE WITH EXPENDABLFSs SPARES» AND IFRY°S
SUPPLIED VIA CARGO MODULES. THE LOGISTICS SUPPORY RFQUIREN SHALL BE AS
SPECIFIED IN PARAGRAPH 3,01,1.,2.,! ABROVE,

SPACE NIVISION NORTH AMERICAN ROCKWELL CORPORATION SEC Jeleled
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HODULAR SPACE STATION -

W - .- —— A v W n e W > -

INITIAL STATION SYSTEM

3etete2 LOGISTICS

....... o s o e e = o e o = - - -~~~ —
14
RESUPPLY REQUIREMENT
(LB/30 DAYS)
LOGISTICS ITEM INITIAL
CLOTHING ) 8
LINENS 62
GROOMING 10 i
MEDICAL 15 o 7t
UTENSILS 56 —
FOOD . 650 ‘>
GASEOUS =
STORAGE - O, 3 5 o
- Ny 247 w
WATER 369 z
SPECIAL LIFE x 51—
SUPPORT LiOH 10 8
WATER MANAGEMENT 40 re
ATMOSPHERIC ~ 4
CONTROL 217 8
mz MANAGEMENT 57 o
WASTE MANAGEMENT 77 g
HYGIENE 1 w 3
SPARES 34 2>
SUBTOTAL 1884 g 2
AVERAGE EXPERIMENT 2
RESUPPLY 1000 5
O L_ STATION OPERATIONS
TOTAL 30-DAY AVERAGE . 2884 .
UP-DOWN EMERGENCY
(96 HR) 0, 404
0
H, 23 82]83]sa]8s [8e[e7[88]89]50]91]92] 93] 94 [95] 96 |97
TOTAL EMERGENCY 427 YEAR

TABLF 3.1.1.2.1 AVERAGE TOGISTICS

REQUTPFMENTS

- — - - ——— . - .

FIGURE 3.1.1.2.1 CUMUIATIVE INGISTICS
REQUIRFMENTS

SPACE DIVISION NORTH AMERICAN ROCKWELL CO"POQATION

SEC 341ale2
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MONULAR SPACE STATION - INITIAL STATION SYSTEM '
Jelele3d PERSONNEL ANND TRAINING

3alele3 PERSONNEL AND TRAINING

Jelele3.1 PERSONNEL ACTIVITY REQUIREMFNTS

THE RASIC CREW WORK DAY HAS REEM ESTABLISHED AS TEN HOURS, SIX DAYS PgR
WEEX, OVERALL CREW FUNCTIONS ARE CONSIODEREDN IN TERMS OF EXPERIMENT
EXPERIMENT SUPPORTs ANN STATION OPERATIONS, TARLE 3.01.1.3.1 INENTIFIES
THESF FUNCTIONS,

TARLE Jetelelde! CRFEW RFEILATED ON-ORBIT FUNCTIONS

CREW PERSONAL VEHICLFE ‘ EXPERIMENT CREW INTEGRATED
ACTIVITIES ' OPERATINNS NOPEFRATIONS (FPES) NPERATIQONS
EATING f FLIGHT OPERATIONS |DATA COLLECTION EXPERIMENY
' o T SUPPORT
" SLEEPING ADMINISTRATION ANDJANALYSIS
MANAGEMENT o INTEGRATED
EXERCISE MAINTENANCE ORSERVATION CREMW
. ACTIVITIES
RECREATION AND HNOUSEXKEEPING AND MEASUREMENT
_ EDUCATION SANITATION
PERSONAL HYGIENE |EMFERGENCY FARBRICATION AND
: |OPERATIONS TEST
: NPFERATIONS APPLI-
CATION

3.1.1.3.2 CREW SKILLS AND TRAINING

THE TWENTY~-SEVEN IDENTIFIED CREW SKILLS AND THEIR ASSOCIATION WITH THE VARIOUS
DISCIPLINES REQUIRED BY MODULAR SPACE STATION MISSIONS ARE SHOWN IN TABLE 3.1.1.3.2.

THE PROCESS BY WHICH DETATLED REQUIREMENTS ARE PROVIDED IS DEPENDENT ON MISSION .
AND OPERATIONS FUNCTIONS, THE CREW INTERFACE WITH THESE FUNCTIONS, AND THE MAN-
MACHINE TRADE DECISIONS MADE DURING DESIGN DEFINITION.

CREW TASKS AND SKILLS REQUIREMENTS ARE BASED ON MISSION AND OPERATIONAL FUNCTIONAL
ANALYSES AND ON HARDWARE MANAGEMENT AND OPERATION REQUIREMENTS. THE CREW TASKS
ARE BROKEN DOWN INTO ELEMENTS OF WORK; AND FROM THESE DATA, THE TASKS AND ELEMENTS
ARE LOGICALLY GROUPED TO IDENTIFY REQUIREMENTS FOR TRAINING, TRAINING EQUIPMENT,
GRAPHICS, COURSES, AND COURSE MATERIAL,

SPACE NIVISION NORTH AHFR[CAN ROCKWFELL CORPORATION SEC 3.1.1.13
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SD 71-215-}

, PRELIMINARY PERFORMANCE SPECIFICATION .

INITIAL STATION. SYSTEM

3.1.1.3 PERSONNEL ANO TRAINING

STATION

MODULAR SPACE

Jetetle3s2

TABLE

CANDIDATE CREW SKILLS VS DISCIPLINF
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MOnUL AR SpAcE STATION - INITIAL STATION SYSTEM
Tele2 SVSVEM DErlNITION

Jele2 SYSTEM DEFINITION

THIS SECTION CONTAINS A DESGCRIPTION OF THE MODULAR SPACE STATION SYSTEM,
THE INTERRELATIONSHIP OF THE MONULAR SPACE STATION SYSTEM TO OTHER SYSTEMS
WITHIN THE SPACE STATION PROJCCY IS >HONN IN ThE SPECIFICATION TREE OF ‘

FIGUQE 3.'.2“'-

SPACE NDIVISION NORTH AMERICAM RONKWELL CORPORATION SFP Jele?2
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MONUL AR SPACE STATION - INITIAL STATION SYSTFM
3e1e2 SYSTEM DEFINITION

T o P o D T il 0 I o ™5 T T D S R " D . Y = T d =D Wy - - T - . e - - D M S an e - - == = = - = =

r——+—-7
CARGO

| MODULE SYSTEM |
§ SPECIFICATION

S |

r -ElD GEED caE» SEND S #
NASA PROGRAM/

MODULAR SPACE I
STATION PROJECT
SPECIFICATION

- i
DRL-66 VOL. 2 | DETACHED RAM'S

' PROJECT ELEMENTS
SPACE SHUTTLE
r-——- 4 EXPERIMENTS
ATTACHED RAM'S

MODULAR SPACE

STATION SYSTEM
SPECIFICATION
DRL-66 VOL 1

TDRS
e

PRE-MISSION
| MISSION OPERATIONS | ¥ 00/ 20 s o :

! SUP‘:;?;‘ITCZ\T(IS(TDE\’}" I dsUprORT SysTEM
- I specirication |

-———J

r———+t——9

SPECIFICATION TRFE

- - > D T e AR o D T R e S TS e > G S S W = T e G = . - - B > v = = . - e S > w o w a
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MODULAR SPACE STATION - INITIAL STATION SYSTEM
Fele2 SYSTEM DEFINITION

3e1e2st SYSTEM DESCRIPTION

THE MONULAR SPACE STATION SYSTEM CONSISTS OF A NLUSTER OF FOUR COMMON
STATION MODULESsy TWO SPECIAL MONULES (CORF ANC PQWER)s ANN A CARGO MOQULE
ARRANGED IN A CPUCIFORM CONFIGURATION AS SHOWN IN FIGURFE 3,142.1=-1 WITH
DIMENSIONAL CHARACTERISTICS AS SHOWN IN FIGHURE ele2el=-2., EACH MONULE OF
THE SYSTEM IS CAPARLE OF BEING TRANSPORTED TO ANN FROM ORRIT INTERNAL TO
THE SPACE SHUTTLE FOR ON-ORAIT ASSEMBLY.

THE INITIAL STAVYION SYSTEM HAS THE CAPABILITY TO SUPPORT AT LEAST SIX CREW-
MENY HAS A GENERAL PURPOSE LARQRATORY (GPL) CAPARILITY» ANN HAS THE ARILITY
TO ACCOMMODATE TWC ATTACHED OR NETACHED RESFARCH ANN APPLICATION MODULFES.
THE GPL CAPABILITY INCLUDES TWQ AIRLOCKSs CONE EARTH OPIENTEDe AND THE

OTHER ZENITH ORIENTED.

THE MSS SYSTEM 1S JESIGNEND ANND SIZED FOR OPERATION AT AN ALTITURE OF 24n
NAUTICAL MILES AND AN INCLINATION OF 55 DEGREES, THFE BASIC- FLIGHY MODF 1I¢
AN X-AX1S PERPENDICULAR TO THE ORARIT PLANEs THE Z-AXIS ALONG THE LOCAL
VERTICALY ANN THE Y=AXIS OPPOSITE TO THE VELOCITY VECTOR (X-POPy Z-LVy
Y-0VV), THIS MODE WILL BE FLOWN AT ALL TIMES EXCEPY FOR SHORT PERIONS OF
INERTIAL FLIGHT FOR SOLAR/STELLAR VIEWIRG ANQ SHUTTLE APPPOACH AND RERTHING
UNRERTHING OPERATIONS, THE SYSTEM IS CAPARLF OF OPERATING AT ALTITUDES
RETWEEN 240 ANN 279 NAUTICAL MILES AT AN INCLINATION OF 55 NDEGREES IN
EITHER A LOCAL VERTICAL HOLD OR INERTIAL HOLD FLIGHT MODEs HOWEVERs TKF
NOMINAL MISSION IS 27n NAUTICAL MILESs SS DEGREF INCLINATIONy WITH THE
AROVE BASIC FLIGMT MODF,

ADDITIONAL SYSTEM CHARACTERISTICS ARE PRESENTED IN SUAMSEQUEMT PARAGRAPHS,

SPACE NIVISION NORTH AMERICAN ROCKMELL CORPORATION SEC 3e1.2
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MODUL AR SPAPE STATION - INITTAL STATION SYSTEM
3ele2 SYSTEM DEFINITION
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® MODULES
. ® FOUR COMMON STATION MODULES
® TWO SPECIAL MODULES
® ONE CARGO MODULE
® ASSEMBLY/REPLACEMENT

® MANIPULATOR BERTHING OR
DIRECT DOCKING

® ON-ORBIT REPLACEMENT ANTENNA

SM-3 LAB/ECS

SM-4,
CREW/CONTROL

CORE MODULE PACKAGES, EXPERIMENT AIRLOCKS
& SOLAR ARRAY
SHUTTLE ADAPTER
. OPERATIONAL CONFIGURATION
) ' e WITH TWO ATTACHED RAMS
;////
SM-ZLAB/ECS 10y ekl /

SM-1 CREW/CONTROL /

K & S-BAND ANTENNAS

RAM-2

FIGURE 3.01e2e1=1 SPACE STATION CONFIGURATION

SPACE NIVISION NORTH AMERICAN ROCKWELL. PORPORAT[ON SEC Fela?
PAGE 004



MODULAR SPACE STATION - INITIAL STATION SYSTEM
Jels2 SYSTEM pDEFINITION

fe———— 100 FT —————————!
33 FT
T I FT ——
—— 321N,
| —=] |=5FT
A-Z
160 FT
80 FT SM S sy
0-3 -4 51N, . 24FT ?
2N,
5FT 6 IN é DOCKING =1
*g PS: S /./;-\DAPTER‘ RV = . -
T X ! : <« [ 1 { RAM ! -»>
I \ J rlléFTlOlN. . ;i G RAM
] SAIA 5';\ | ~— '
- - 38 FT' \EVA/IVA CARGO
' 8IN, AIRLOCK o
73 FT \ ‘
13FT 51N,
| | | . .
| NADIR oy
. - 14,5IN, Dla ‘
s Fr-{ WINDOWS (3)
54 FT
FIGURE 3.142.,1=2 STATINN DIMENSIONAL CHARACTERISTICS
SPACE DIVISION NORTH AMERICAN ROCKWFLL CORPORATION SEC 2,1.2
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MODULAR SPACF STATION = INITIAL STATION SYQTFH
Jela2 SYSTEM DEF!NITION

3e14262 SYSTEM MONULES C(END ITEM LISY)

THE END ITEMS COMPRISING THE MONULAR SPACE STATION CONSIST OF TWO SPECTAL
MODULES AND FOUR COMMON MODULES. THESE ARE DESCRIBEN IN THE FOLLOWING SUB-
PARAGRAPHS,

A, CORE MODULF

THE CORE MODULE 1S u4n FFET LONG AETWEEN BERTHING INTERFACES AND IS 2
FONT 8 INCHES OUTSINF NDIAMETER, THE j5-FOOT-NIAMETER ENVELOPE INTER-
SECTS THE EDGES OF THE SINF-RFRTHING PORTS CLUSTER, LIGHTWEIGHT SKIN
(0.,0U0-INCH ALUMINUM) AND STRINGER CONSTRUCTINN IS UTILIZEN, THE EIGHT
SINE-BERTHING PORTS ARE SPACEN 20 FEET APART, WHICH ALLOWS A S-FOOT
CLEARANCE BETWEEN THE STATION MODULES. THE FNUR SINDE PORTS ARE PRAOVIDER
WITH THERMAL COVERS, THERMAL CONTROL OF THE VERTICAL PORTS IS PRCVINED
DURING BUILDUP WITH SPECIAL IMSULATION PANELS.

THE INSTALLED SUASYSTEMS ARE NISTRIRUTEN RETWFEN THE V| AND V2 VOLUMES
SEPARATED BY THE EVA/IVA AJTRLNCK, THE AIRLCCK PROVINES AN EQUIVALENT
FLOOR OF APPROXIMATELY S FFET BY 7 FEET. ALl OF THE HATCHES OPEN OUT-
WARD FROM THE AIRLOCK, THE EVA HATCH (40-INCH-DTAMETFER CLFEAR QPENINR)
IS LOCATEN AT A . 45-NFGRFE ANGLE WHICH PROVINES THE MAXIMUM CLEARANCE
BETWEEN ATTACHED MONULES, THF G-C OPTICAL REFFRENCE AND CMG*S AQF
LOCATED ANJACENT TO THE RAM BERTHING PORTS.

CERTAIN BUILNUP FOUIPMENT IS ACCOMMODATFED SUCH AS THE ANTENNAS)» THFRMAL
CONTROL RADIATORSs RCS PROPELLANT AND INITIAL POWER, ALL SURSYSTEM™
COMPONENTS ARE INSTALLED WITH ON-OR®BIT SHIRTSLFEVYE MAINTENANCE ACCOMMO-
DATIONS INCLUNDING MAINTENANCE OF THE RCS FNGINF ASSEMBLIES. THE UTIL=~
ITIES ROUTING THROUGHOUT THE MONDULE FROM RERTHING PORT TO RFRTHING PORT
AND END TD END OF THF MODULE ARF REDUNDANT AMN SEPARATED FOR DAMAGFE
CONTAINMENT AND SAFETY,

- S D WD o i P P P A WP W A W P AP W G - - . D TS G PP P Y D R WS D @S e WD D R A G R G S e T S P W W S W W W e
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MONUL AR SPACE STATION ~ INITIAL QTATION SYSTEM
3e1e2 SYSTEM DEFINITION
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CORE MODULE

RCS ENGINE PODS

VOLUME 1 VOLUME 2

Ha, Oy
ACCUMULATORS

TMG'S

o MAX DIMENSIONS
LENGTH - 40 FT
DIA - 15FT

* MAIN UTILITY
DISTRIBUTION
WIRING
DUCTS

PLUMBING
REDUNDANT &
EVA/IVA AIRLOCK SEPARATED

® DUAL VOLUME
SEPARATED FUNCTIONS

POWER GENERATION o LOW CREW OCCUPANCY

G&C OPTICAL REF

& CONVERSION o CENTRALIZE G&C
0~ ‘BERTHING RAM INTERFACE
PORT ALIGNMENT
STABILITY

FIGURE 3.1.2.2-1 CORE MONULE
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MONUL AR SPACE STATINN - INITJTAL STATION SYSTEM .
3,12 SYSTEM QEFINITION

B. POWER MODULE

THE POWER MONULE CONSISTS OF TWO ASSEMBLIESs A POWER BOOM ANND A SOLAR
ARRAY, THE SNLARP ARRAY ASSEMALY CONSISTS CF THE ARRAYS ANN AN ORIENTA-
TION DPRIVE ANN POWER TRANSFER MECHANISHM, SHIRTSLFEEVE MAINTENANCE OF

THE MECHANISMS IS PROVINED, THE SOLAR ARRAY ASSEMALY [S REPLACFARLE AND
UTILIZES THE STANDARN BERTHINA PORT,

THE PCWER BQOM IS AR INCHES QUTSIOE NIAMETER BY 27 FEET 6 INCHES LONG

AND 33 FEET 10 INCHES OVERALL LENGTH WITH THE QRIENTATION NRIVE AND

POWER TRANSFER MECHANISM (ODAPT) ATTACHED, THFE 88-INCH-DIAMETER BOCOM
ALLOWS THE SOLAR ARRAY PANFLS TN STOW WITHIN THE (5-FOOT-NIAMETER SKUTTLE
PAYLOAD ENVELOPE, THE B00M [S OF MONOCOOUE CONSTRUCTION UTILIZING

O« 145-INCH THICK ALUMINUM WHIAH INCREASFS ITS STIFFMESS AND CONSEQUENTLY
INCREASES THE NATURAL FREOUENCY OF THE TOTAL SPACE STATION ASSEvBLY,
HIGH-PRESSURE GAS STORAGE ROTTLFS FOR REPPECSSHRIZATION ARF PLACED IN THE
B00M, SHIRTSLEEVE MAINTENANCE AND REPLACFMENT IS PROVINEN FVEN THOUARH
THE MODULE IS NORMALLY CPERATFN UNPRESSIRIZED.

SPACE NDIyISION NORTH AMERICAN: ROCKWELL CORPORATION - SEC 2,142
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MODULAR gPACFE STATION - [INITIAL STATION SYSTEM
Qele?2 SYSTEM DEFINITION

- WP P =D D AP P - . W WP S T e D W W D e D R S MR D A S 4P WR SR em e W WP b G WL D T N e, P G P W A R e

TANKS
CVERALL LENGTH - 33 FT - 19IN, ~

CLEARANCE /
DIA 40 1IN,

CRIENTATION

DRIVE & HIGH PRESSURE.GAS

POWER STCRAGE TANKS

TRANSFER

" ODAPT") MONCCOQUE

STRUCTURE
FOLDED ARRAY PANELS
7000 FT2
FIGURE 3.1.2. 2.2 POWER MONULF
SPACE DlVISlON NORTH AMERICAN ROrKHFLL CORPORATION . SEC 3.01.2

PAGF 0C9



-

S D WD D WL YD A W " e > W > W > n > D D D W . T D . P Y S WD e e S s W S b s P S P WD me W . - - - W

MODULAR SPACE STATINN < INITIAL STATION SYSTEM
3.,1.2 SYSTEM DEFINITION
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C. STATION MODULE rEATURES

ALL OF THE MODULFS ARE 34 FEET 8 INCHES LONC RETWEEN BERTHING INTERFACES
ANN PROVIDE A 13-FOOT A-INCH CLEAR INSINE DIAMETER, THE EXTERNAL

FRAMES AND ATTACH POINTS EXTENMD TO 15 FEET, AN ACTIVE BERTHING PORT IS
PROVIDED AT THE CORE MODULE INTERFACE ANO & PASSIVE PORT AT THE CTHER
ENN, THE INTERFACE PROVISIQONS ACROSS THE RERTHING PORTS ARE [INENTIAL,
FACH MODULE CONTAINS FOUR MANIPYULATOR SOCKETYS FOR SHUTTLE NDFPLOYMENT AND
FOUR SHUTTLE BAY ATTACH FITTINGS, RANTATORS COVER THE EXTERIOR OF

THE CYLINNRICAL PORTION OF THF MODULES.

THE LONGITUDINAL FLOOR PROVIDES A SINGLE STRUCTURAL COMPOMNENT FOR
MOUNTING OF FOUIPMENT BOTH ARNVE AND BELOWN DFCXSy» GREATLY SIMPLIFYING THE
MANUFACTURING INSTALLATION ANN DESIGN NETAILS, THo LONGITUDINAL
ORIENTATION ALSO SIMPLIFIES OTHER GROUNN DPERATIONS OF MONULFE ASSFEMRLY»

CHECKQUT» AND SHUTTLE INSTALLATION,

"SPACE OlV!SlON NORTH AMERICAN ROCKWFLL CORPORATION "SEC 34142
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MODULAR SPACF STATION - INITIAL STATION QYSTEM
Je1e2 SYSTEM DEFINITION

UNIVERSAL STRUCTURE

COMMON LENGTH & DIAMETER BERTHING (NTERFACE

7

> = | ONGITUDINAL FLOOR

© EQUIPMENT MOUNTING ~ ® GROUND ACCESS
o ABOVE & BELOW DECK  ASSEMBLY
+ LONGITUDINAL FLOOR- * INSTALLATION
S!»)IIIEIEGclrrElOO:;IENTATION o CHECKOUT

e SHUTTLE LOADING
® REFURBISHMENT

<

—

{ DY -5

FIGURE 3.1¢2.2-3 STATION HODULE FEATURES

----—-—-—---—-—------------------—----------------_
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'PRFL(M(NAQV PFRFORMANCE SPrclrerrION o SN 71-215-)
MonULAR SPACF STATION - INITIAL STATION SYSTEM
+1.2 SYSTEM DEFINITION -

D. CREW/CONTROL STATION MONULFS

THE TWO CREW/CONTROL MODULES» SM~] AND SM-Uy HAVE COMMON FUNCTIONAL
ALLOCATIONS AND FQUIPMENT LOCATION, EACH MODULE PERFORMS a SIMILAR
FUNCTION IN FACH OF THE TWO PRESSURF-ISOLATARLFE VOLUMES OF THE STATION,
WHERE BACXUP FUNCTIONS ARE PRNVIDEDs THEY ARE LOCATED IN SIMILAR AREAS
IN THE MONULE OF THE OPPOSITE VOLUMF. ce

BOTH SM=1 ANN SM-4 CONTAIN A COMMANDER/EXECLTIVE TYPE STATEROGM AND TWO
CRFW STATEROOMS IN A SPLIT-LFEVEL ARRANGEMENT, CONTROL CENTERS ARE
LOCATED ON THE UPPER DECK COF FACH MODUIE OUTSIDE THE STATEROOVM, THE
PERSONAL HYGIENE FACILITIES ARE IN SIMILAR LOCATINN; HOWEVERe ONLY SM-}
CONTAINS A SHOWER, THE WASTE MANAGEMENT EOUIPMENT 1S LOCATEN BELOW

NECK NEAR THE PERSONNEL HYGIENMNE FACILITY TQ STMPLIFY SEWAGE _TRANSPORT AND

PROCESSING,

THE AREA ABOVF DECK IN SM=1 CONTAINS THE EXPERIMENT DATA ANALYSIS EQUIP-
MENT» INCLUDING A DATA ANALYSTS CONTROL CONSOLEs A PHOTO-PROCESSING

LARY AND AN ISOTONIC EXERCISE AREA. THE EXERCISE AREAS ARE ALSO EQUIPPEN
TO SERVE AS A BACKUP MEDICAL FACILITY. THE AREA AROVE NECK IN SM-4
CONTAINS THE PRIMARY MEDICAL AND CREW CARE FACILITIES,

SPACE ﬂlVISION NORTH AMERTCAN ROCKWFLL PORPORATION _. SEC X P )
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MOpULAR SPACE STATION - INITIAL STATIOM SYSTEM
3142 SYSTEM NEFINITION

* ACCOMMODATION COMMONALITY
o STATEROOMS
* CONTROL CENTERS
* HYGIENE

CONTROL
CENTER

COMMANDER/EXEC
- / STATEROOM
3

DATA ANALYSIS

CRE
STATEROOM

‘% ' CONTROL
CENTER
1S0TONIC ; COMMANDER/EXEC

EXEACISE STATEROGM
vumo LAB
PERSONAL WASTE MANAGEMENT MEDICAL &

HYGIENE EQUIPMENT CREW CARE

¢ EQUIPMENT MOUNTING
¢ LONGITUDINAL FLOOR-SINGLE
ORIENTATION DIRECTION

o
« COMMON MAINTENANCE & . >\ PEASONAL HYGIENE
SERVICE ACCESS & TRAFFIC WASTE MANAGEMENT EQUIPMENT

PATTERNS SM-4

STATEROOM

AEDICAL &
CREW CARE

FIGURE 3.1.2.2-, CREW/CONTRNL STATION MODULFS

SPACE DlVISlON NORTH AMERICAN ROCKWELL CORPORATION SEC 22
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PRFLIM!NARV PERFORMANCE SPEPIFIPATION : SN.71-215-
MODULAR SPACE STATION - INITIAL STATYON SYSTEM
Jele2 SYSTEM DEFINITION :
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£E. LAR/JECS STATION MNOULES

THE TWO LABR/FCS MOOULESs SM-2 AND SM-3y ARE [N DIFFERENT ISOLATARLE
VOLUMES OF THF STATION, WHERF BACKUP FUNCTIOMS ARF PROVINEDYs THEY ARE
LOCATEDN IN SIMILAR ARFAS INMN THE MODULE OJF THE OPPOSITE VOLUME,

THE LOWER DECK AREA OF STATIOM MODULES SM-2 ANN -3 CONTAIN ENVIRONMENTAL
CONTROL SURSYSTFM ASSEMRLIFS FOR AIR REVITALIZATION (CO2 MANAGEMENT AND
ATMNDSPHERFE CONTROL), COMMON TMSTALLATION ARRANGEMENTS PROVINE EASY
ACCESS FOR MAINTENANCE AND SEPVICE., THE REMAINING LOWER DECK AREA IS
FOR STORAGE OF STATION AND FEXPERIMENT SUPPLIFS.

THE ABOVE-DECK AREA IN SM=3 CANTAINS THE PRIMARY GALLEY/DINING ANO
RECREATION ARFAS AS WELL AS GENERAL-PURPOSE LARORATORY FACILITIFS. THE
LAR CAPABILITY 1S DESIGNEN TQ SUPPORT ROTH PHYSICS AND RIOMEDICAL FEXPER-
MENTS, THE AROVE=-NDECK AREA IM SM-2 CONTAINS PRIMARILY GENFRAL-PURPCSE
LARORATORY [NSTALLATION: HOWEVERs A SMALL RACKUP GALLEY IS INSTALLED AT
THE INBOARD ENN OF THE MODULE., 6PL EQUIPMENT AND AREAS FOR MECHANICALY
ELECTRICAL s AND OPTICAL MAINTYFENANCE ARE PRQVIDEN. '

A GENERAL~PURPQOSE AIRLOCK IS ATTACHED TN THESE LAA MODULES. THE ONE ON
SM-2 POINTS TO NADIR ON SM=-3 T0O ZENITH. AN FYXPERIMENT OPERATIONS ARFA
ANN ATRLOCK LOADING ACCESS SPACE 1S PROVIDED IN EACH MONULE AT THE
AIRLOCK END, ' .

SPACE NIVISION NORTH AMERICAN ROCKWELL CQORPORATION . QEC Jele2
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MONULAR SPACE STATION < lNlTIAL STATION SYSTEM
3.1,2 SYSTEM DEFINITION

SM-2 EXPERIMENT CPERATIONS AREA
MECHANICAL g
LAB
® ACCOMMODATION COMMONALITY
* LABS
AIR REVITALIZATION SM-3

EQUIPMENT - VOLUME 2
ALLEY
OPTICAL/ELECTRICAL LAS GALL

® EQUIPMENT MOUNTING
¢ LONGITUDINAL FLOOR - SINGLE

ORIENTATION DIRECTION ] 2
© N {4 T PHYSICS/
* COMMON MAINTENANCE & @ o BIOMEDICAL
SERVICE ACCESS & TRAFFIC PATTERNS A LAB
. . “DINING &
RECREATION

AIR REVITALIZATION
EQUIPMENT - VOLUME 1

FIGURE 3.1.2.2-5 LAR/ECS STATION MODULES
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PRELIMINARY, PERFORMANCE SPECIFICATION S 7{=-2y5~
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" MODULAR SPACE STATION - INITIAL STATIONM SYSTEM
3ede2 evsrrm NEFINITION

Jele?e3 STATIOM SUPSYSTEMS (SYSTEM ELEMENTS LTIST) -

THE SPACE STATION SYSTEM CONTAINS SEVEN FUNCTIONAL SURSYSTEMS AS SHOWN IN
FIGURE 3.1e2. 3, THESE SUBSYSTEMS PROVINE TKF YARNWARE REQUIREND TO vEET
THE NETAILED PFRFORMANCE AND NESIGN RFQUIREMENTS SPECIFIED IN PARAGRAPHS
1.3.! THROUGH 2,3.,7., A BRIEF FUNCTIONAL DESCRIPTION OF THE SUARSYSTEMS IS
PRFESENTED IN THF FOLLOWING PARAGRAPHS,

A, STRUCTURAL AND MECHANICAL QUBSVSTFM v

THE STRUCTURAL AND MECHANICAL SURSYSTEM PRCVINES THE SPACE::STATION
PRESSURE ENCLOSURE AS WELL AS THE LIVING AND WORKING QUARTERS CONTAINED
WITHIN THE STRUCTURE, IT PROVINES FOR THE MOUNTING. OF ASSOCIATED
SUBSYSTEM HARNWARE AND THE GEMERAL PURPOSE LARORATORY PROVISIONS AND
PRNOVIDES STORAGE FACILITIFS., IT ALSO PROVIrCES BEQTHING PORTS AND
MECHANISMS FOR CREW AND EQUIPMENY TRANSFER, : .

R. ENVIRONMENTAL' CONTROL LIFE SUPPQRT snaqchrM 5'f e

THE ENVIRONMEMTAL CONTROL LIFFE SUPPORT SURSYSTEM (ECLSS) PROVIOES
FSSENTIAL ATMOSPHERIC GASFSy TEMPERATURFy PRFSSUREs AND HUMINITY
CONTRCL»s FOOD. STORAGE AND PREPARATION PROVISIONSs WATER AND WASTE
MANAGEMENTy ANQ PERSONAL HVGIFNE FACILITIES ANOD MATERUALS FOR MODULAR
SPACE STATION OPERATION WITH A CREW OF SIX. THME SURSYSTEM MAINTAINS
THERMAL BALANCE OF THE MODULAR SPACE STATION AS WELL.AS EMERGENCY
REACTANT STOPAGE FOR THE ELECTYRICAL POWER AND REACTION CONTRCL SUR-
SYSTEMS. IN -ADDITIONs SPECIAL LIFE SUPPORT FAPABILITIES ARE PRQVINED
FOR EMERGENCY CONDITIONS, :

C. ELECTRICAL POWER QURSYSTFM

THE ELECTRICAL POWER SURSYSTEM SHALL STORE» GENERATE» REGULATEs CONTRCUL»
ANN CONDITION ELFCTRICAL POWE® REQUIRED BY THFE:MONULAR .SPACE STATION FOR
THE FULL NURATION OF THE MISSIONs INCLUNING BACKUP AND EMERGENCY
CONTINGENCIES (EXCEPT FOR FMERPGENCY FUEL CELL REACTANTS WHICH ARE STOREN
BY THE ECLSS)e IN ADDITIONs THE ELECTRICAL POWER SUBSYSTEM SHALL RE
CAPAMALE OF TRANSFERRING POWER T0O DOCKEN LOGISTICS VEHICLES AND RESEARCH
ANN APPLICATIONS MODULES THRONGH ELECTRICAL INTERFACES, BESIDES POWER
PISTRIRUTION, THE ELFCTRICAL POWER SURSYSTEM PROVINES THF FLECTRICAL
DISTRIRUTION WIRING OF ALL SURSYSTEM INTERFACFS,

THE ELECTRICAL POWER SURSYSTEM SHALL PROVIDE FOR THE GENERAL LIGHTING
NEFNS THROUGHOUT THE INTERIOR AND EXTERIOR CF THE S2ACE STATION,

SPACE DIVISION NCRTH AMERICAN ROCKHWELL CORPORATION SEC 3.142
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MODUL AR SPACE STATINN - IMITIAL STATINN SYSTEM
3e1e2 SYSTEM NEFINITION :

JR SN RIS IR EpRPREpES R R R btttk sttt

MODULAR -
SPACE STATION
SYSTEM
STRUCTURAL ENVIRONMENTAL : ‘ ' B | vt AN
" AND | CONTROL LIFE GUIDANCE . - INFORMATION - CREVAND . .
_ 1 AND CONTROL o _HABITABILITY
MECHANICAL SUPPORT SUBSYSTEM SUBSYSTEM SUBSYSTEM
SUBSYSTEM SUBSYSTEM - TEM
ELECTRICAL | REACTION -
POWE g CONTRCL
SUBSYSTEM SUBSYSTEM
FIGURE 3.1.2¢ 3 STATION SUBSYSTEMS
SPACE NIVISION NORTH AMFRICAN ROCKWELL CORPORATION SEC .12
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MODULAR SPACE STATION - INITIAL STATION SYSTgM
3e¢1e2 SYSTEM DEFINITION
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D. GUIDANCE AND CONTROL SURSYSTEM

THE GUIDANCE AND CONTROL SURSYSTEM (G AND C) NETERMINES THE ACTUAL AND
NESIRED STATION STATE VECTOR, PROVINES STABRLE ATTITUDE FOR THE CONDUCT CF
EXPERIMENT OPERATIONSs AND PROVIDES COMMANDS YO THE REACTION CONTROL
SUBSYSTEM TO MANEUVER THE STATION TO THE DESIRFEN STATE VFCTOR.

Fe REACTION CONTROL SUBSYSTEM,

THE REACTION CONTROL SUBSYSTEM (TOGETHER WITH THE TORQUES SUPPLIED RY
THE CCNTROL MOMENT GYROSCOPES) PROVINES THE FORCES AND MOMENTS NECES-
SARY FOR ATTITUOFE CONTROL OF THE SPACE STATION ANN THOSE FORCES REQUIRED
FOR DRBIT ALTITUDE MAINTENANCEF,

Fe INFORMATION SUBSYSTEM

THE MODULAR SPACE STATION INFORMATION SUBSYSTEM PROVIDES THE EFFECTIVE
ACOUISITIONy PROCESSINGs DISTRIBUTION, AND ANALYSIS OF DATA, IT SERVES
MISSION PLANNING ANN OPERATIQONS SCHEDULINGy COMMAND CONTROLs CHECKOUT,
MONITCR AND ALARMe CONFIGURATION CONTROLs INVENTORY CONYROLs FLIGHT
COMTRCLY NATA MANAGEMENTs» SUPPORT BETWEFEN MSS SHRSYSTEMSy THE GROUND
'NETWORK» DOCKED VEHICLES (SPACE SHUTTLEs RAFSs AND CARGO MOQULES )y
INTEGRAL EXPERIMENTS AND THE rREW USING COMMUNICATIONS» DISPLAYS AND
CONTRCLSy DATA PROCESSING? SOFTWAREY ANN SPECIAL SUPPORT EQUIPMENT,

G, CREW HMABITABILITY SUBSYSTEM

THE CREW HABITABILITY SUBSYSTEM SPECIFIES METAROLICs ATMOSPHERICs AND
HABITARILY CRITERIA AND PROVINES FOON SUPPLIFSyYy CLOTHING AND FURNISHINGS
NECESSARY FOR CREW CONFORTs» WELL BEING AND SURVIVAL, THE SUBSYSTEM
PRNOVIDES GENFRAL EQUIPMENT INCLUDING TOOLS» MORILITY AINESsy EMERGENCY 02
MASKS AND RANDIATION MONITORINA DEVICES FOR THFE CREW,. IN ADNITION?
FOQUIPMENT 1S PROVIDED FOR CREW RECREATION? EXFRCISFE» ANDO MEDICAL CARE,
THE SURSYSTEM ALSO PRQVIDES PRESSURE SUITSY PORTARLE LIFE SUPPORT gYSTEMS
AND RELATFED EQUIPMENY FOR EVA/ZIVA OPERATIONS,

prpaprgs T X X T T T P P T R T R R R L R R R R R R ke KAl Gkt d ol el i dind A o
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(29

1.0

2.9

3.0

ENVIRONMENTAL CONTROL LIFE SUPPORT SUBSYSTEMN

ELECTRICAL POWER SUBSYSTEM

4.0

5.0

6.0

GUIDANCE & CONTROL SUBSYSTEM

1.1

1.2

1.3

1.4

1.5

STRUCTURAL & MECHANICAL SUBSYSTEHN

PRIMARY STRUCTURE

SIDZWALLS

BULKHEADS

EITTINGS (TRUNNION)
IRLOCK |

SECONDARY STRUCTURE

PARTITIONS
FLGCRS
UTILITY DISTRIBUTIGN

DOORS/HATCHES
WIHDOAS

CARGD HAHDLING
FLEXPORTS
STORAGE

ENVIRONMENTAL SHIELD

THERYAL SHIELD
MICROMETEOROID SHIEZLZ
RADIATION PROTECTICHN

BERTHING

MATING RING/LATCHES
UTILITIES INTERFACES

GEWERAL PURPOSE LAB FURNISHINGS®

ATRLOCKS

MEDICAL/BIQLOGICAL AxZA

PHYSICS AREA

DATA ANALYSIS AREA

OPTICAL SUPPLY & MAINTZNANCE AREA
ELECTRICAL/ELECTRONICS MAINTEHNANCE AREA
PHOTOGRAPHIC PROCESSI'G AREA
MECHANICAL MAINTENANCZ AREA

2.1
2.2

2.3

2.4

2,5
2.0

2.7

- HEAT REJECTION LOOP

GASEOUS STORAGE (Gp 'h.ith)
02 SUPPLY

N2 SUPPLY

H2 SUPPLY

PUMPDOWN

W, HANAGEMENT

€0, REMOVAL
07 REDUCTION
WATER ELECTROLYSIS

28 SPECIAL -LFFE SUPPORT
FIRE CONTROL

iIVA SUPPORT
EVA/PLSS SUPPORT

ATHOSPHERIC CONTROL

CIRCULATION
TEMPERATURE CONTROL
HUMIDITY CONTROL
PRESSURE CONTROL
CONTAMIHART CONTROL

THERHAL CONTROL:-

INTERNAL COOLANT LOQP

RAM HX
WATER PUMP PKG
. COLDPLATES -

RADIATORS

FREQN/WATER INTERCOOLER
FREON PUMP PXG '
FREON RESERVOIR

WATER MANAGEREWLT

WATER RECLAMATION
WATER STORAGE
PURITY CONTROL

WASTE HNANAGEMENT

FECAL COLLECTION
URINE COLLECTION
TRASH PROCESSIHNG

HYGIENE

FULL BODY WASHING
PARTIAL BODY WASHIN
HOUSEKEEPING

3.1

3.2

3.3

3.4

3.6

PRIMARY POWER GEHERAT I-O N

SOLAR ARRAY
ORIENTATION DRIVE & POWER TRANSFER

SECONDARY POWER GENERATION
FUEL CELLS ** '

ENERGY STORAGE

FUEL CELLS
ELECTROLYSIS UNIT
STORAGE TANKS

POWER CONDITIONING

INVERTERS
REGULATORS
AUTOTRANSFORMERS
RECTIFIER - FILTER

DISTRIBUTION, CONTROL & JIRING

BUSES

WIRING

FEEDERS _
EPS CONTROLS
CIRCUIT BREAKERS
CONTACTORS

LIGHTING

INTERNAL
EXTERNAL

** ENERGY STORAGE FUEL CELLS UTILIZED IN SECONDARY POWER GEHERATION
(ENERGENCY/BUILOUP POIER SCURCE)

41

b2

4,3

4.4

4,5

REACTION CONTROL SUBSYSTEH

INERTIAL REFERENCE

STRAPDOWN IMu
IMU PREPROCESSOR

OPTICAL REFERENCE

HORIZON TRACKER (OPTICS & ELECTRONICS)
STAR TRACKER {CPTICS & cLECTRONICS)
SEXTANT/TELESCOPE

OPTICAL REFERENCE PREPROCESSOR
ALIGHMENT LINKS

RCS ELECTRONICS

JET DRIVER ELECTRONICS
RCS PREPROCESSQR

MOMENTUM EXCHANGE

CONTROL MOMENT GYROS
CMG PREPROCESSOR

COHPUTATION
SOFTWARE

—

5,2

53

5.1 PROPELLANT ACCUMULATORS

Hy ACCUNULATORS
02 ACCUMULATORS

PROPELLANT. FEED. CONTROLS

VALVES
REGULATORS

ENGINES
ENGINES /MOUNTS

6.1

6.2

6.3

6.4

6.5

INFORHATION SUBSYSTEM

7.0

CREW HABITABILITY SUBSYSTEMN

DATA PROCESSING

DATA BUS CONTROL
CENTRAL TIMING
CENTRAL PROCESSOR
REMOTE PROCESSOR
RACU

BUILDUP DATA PROCESSOR

COMMAND/CONTROL AND MONITORING
OPERATIONAL CONTROL CONSOLE

COMMANDERS CONTROL CONSOLE

EMERGENCY GAC CONTROL

PORTASLE CONTROL UNIT

LOCAL MCHITOR ALAR:

MICROFILI PPOJECTOR

SHUTTLE HOUNTED MONITOR

EXTERNAL CONMUNICATIONS
Ku BAMD RYTENGA

Ku BAND ANTE!MNA MOUNTED ELECTRONICS

Ku BA4D NC:-INTEGRATED ELZCTRONICS

S-BAND ANTE!A

S-BAND TRANSPONDER

VHF ANTENH

VHF TRANSPO:DER

BUILDUP (O:-UNICATIONS

INTERHAL COMHUWNICATIONS
COMAUNICATIONS RACK

RECORDING URITS

AUDIO VIDEQ UNITS

HARD WIRZ INTERCOM

SHUTTLE/Y J2ULE INTERFACE UNIT

TV CAMZRAS COLOR

TV CAMERAS BG

TV FONITORS COLGR

SOFTHARE
COMPUTER PROGRAMS
MICROFILM
PRINTER/FACSIMILE PAPER

ezl S

71 PERSONAL EQUIPHEXT

7.2

7.3

7.4

7.5

CLOTHING/LINENS

" GROOMING AIDS

PERSONAL DOSIMETERS

GENERAL/EMERGENCY EQ UIPMENT.

Ta0LS ' '
PORTABLE LIGHTS

RADIATION DETECTION.
EMERGENCY 0p MASKS

PGA & SUPPQRT

IVA UMBILICALS

PLSS + 0PS

MOBILITY AIDS & RESTRAINTS
FIRST AID KITS

FURNISHINGS

SLEEPING RESTRAINTS/BUNKS
SEATING RESTRAINTS/CHAIRS
WORK SURFACES/DESKS
HORK SURFACES/TABLES
DINING SURFACE/TABLE

RECREATION/EXERCISE/CRE W CARE

ACTIVE RECREATION DEVICES
PASSIVE RICREATION DEVICES
ERGOZTZR/ ISOTONIC EQUIP
MEDICAL/DENTAL EQUIP

FOOD HMANAGENENT.

SUPPLY

STORAGE

PREPARATION :
SERVING AND CLEANUP
INVENTORY CONTROL

I.1.2.4 FUNCTICONAL HARNWARF T122f¢

SEC 3.1,
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1.0 STRUCTURAL AND
MECHANICAL

t. PROVIDES LIVING AND WORK-
ING QUARTERS FOR CREW,

2. CONTAINS MOUNTING
PROVISIONS AND SERVES AS A
SHELTER FOR OTHER SPACE
STATION SUBSYSTEMS, ]

. PROVIDES SHELTER FOR STOR-
AGE OF CONSUMABLES,

w

4. PROVIDES CAPABILITIES FOR
.. OPTICAL ALIGNMENT AND
CONTROL OF APPROACHING
MODULES,

5. PROVIDES CAPABILITIES FOR
COUPLING AND UNCOUPUNG
- CARGO MODULES ATTACHED -
AND DETACHED EXPERIMENT
MODULES,

6. PROVIDES FOR SHIRTSLEEVE
TRANSFER OF CREW AND CARGO,|

7. PROVIDES TEMPERATURE AND
HEAT LOAD CONTROL TO SUB-
SYSTEMS BY PASSIVE THERMAL
DESIGN TECHNIQUES,

8., PROVIDES MICROMETEOROID
. AND SOLAR RADIATION
SHIELDING,

9. PROVIDES CARGO HANDLING
AND TRANSPORT PROVISIONS.,

10. CONTAINS GENERAL PURPOSE
LABORATORY EQUIPMENT

e ————

o\

Space Division
North American Rockwell

3.0 EPS

1. STORES, GENERATES, REGULATES, CONTROLS, AND CONDITIONS ELECTRICAL POWER
REQUIRED BY THE SPACE STATION,

2. PROVIDES FOR THE ELECTRICAL DISTRIBUTION WIRING OF ALL SUBSYSTEM INTERFACES,

3. PROVIDES FOR THE GENERAL LIGHTING NEEDS THROUGHOUT THE INTERIC AND EXTERIOR

OF THE SPACE STATION,

4, PROVIDES STRUCTURAL ACCOMMODATIONS FOR THE MOUNTING AND ORIENTATION OF

THE SOLAR ARRAYS,

5. PROVIDES FOR THE MECHANIZATION OF THE SEQUENTIAL NEEDS OF THE CORE MODULE.

AN ; A
8 |
) >
e o
v Y Q 5 o |
s $ g GHy/GO, 5 s : TO SUBSYSTEMS 0
2 2 3 2 2 ( EQUIPMENT £
S N S 2 N o COLDPLATES 3
3] S . s e 3
\ A h 4 —_ Yy \/
: ATMOSPHERE ATMOSPHERE
4.0 G&C 5.0 RCS GENERAL PURPOSE LABS -|< 2.0 ECLSS :} 7.0 CREW AND HABITABILITY
1. DETERMINE DESIRED STATE . PROVIDES FORCES AND 1. PROVIDES BASIC EXPERIMENT 1. PROVIDES ATMOSPHERIC GASES, 1. PROVIDES CREW EQUIPMENT,
VECTOR AND PROVIDES MOMENTS NECESSARY FOR UTILITIES, PRESSURE, TEMPERATURE, :
COMMANDS TO MANEUVER ATTITUDE CONTROL AND ORBIT HUMIDITY CONTROL PROVI- 2. PROVIDES FOOD AND
STATION TO STATE VECTOR, JET ON/OFF MAKEUP, Hz0 SIONS, WATER AND WASTE . HO FURNISHINGS,
LOGIC > <: MANAGEMENT AND PERSONAL : >
2, PROVIDES A STABLE LOW ACCEL- HYGIENE FACILITIES, 3. PROVIDES FOR CREW RECREA-
" ERATION ATTITUDE CONTROL. ) : TION, EXERCISE AND MEDICAL
l 2. PROVIDE EQUIPMENT COOLING. CARE.
3. CONTROLS VEHICLE
DISTURBANCE AND 4. FOOD STORAGE AND
ORIENTATION. WASTES WASTES PREPARATION
L ) v X z
et S G SENS— wr
g 4 o & Zeo¥ 4 Z > z * 4 g §
>mno zZ % 0z3 . - A
<22 . 0% & go%Eoby z 283 o 2z Z z 3
BSwy 22 xs38:5353 2 g8 = o <o ¢ Q 3
#0303 23&‘%9859%»‘3;0 2 382 S g 3z z g 2 |a
=y= O sr-eafrd-2027 o - ¢ ~. < = <
EZ2<9 swostyyg = o] < b3 - [e) = fre} &
<52k 5S.au%858%8 2 £ CEE o ) 55 B 7 z |8
w92 ESZS,09 =xZ 0% z zag v z 20 % wi o .
=0Z0 2-0 & Zw 134 = - = I=e Z = [
22329 £<E2050557u" 69 o ou 9 o e 2z 28 g8 S |3
2878% 32502395039y 4z & z5x = z 5 8% _3&: Sz |5 |¢
"goe OZZ 2z an=x2g 29 - 0zZ% o | >.-33% zy ~ |la >
O .z > <& .u_<31_uoz <3 T swg O 3 [} : >0 §> ) .
sWEg He_ QuL 28 = =) s Y ¢ €02 o s |8
mw LS 0x%200283472 o z 225 o < S £352% 9o 219 |8
$533% 382285 0529 5% 3 532 3 < : | 332550 2z 2 |12 |8
§=900 ;’Qzﬁéigg‘#gii -0 [~ -3 g a J <0o0«qCO o g - o -
352%% Y * Y Y
v - -~
6.0 ISS
1. PROVIDES ACQUISITION, PROCESSING, DISTRIBUTION AND ANALYSIS OF DATA,
2. SERVES MISSION PLANNING AND OPERATIONS SCHEDULING, COMMAND CONTROL,
CHECKOUT, MONITOR AND ALARM, CONFIGURATION CONTROL, INVENTORY CONTROL,
FLIGHT CONTROL, DATA MANAGEMENT SUPPORT BETWEEN STATION SUBSYSTEMS, THE
GROUND NETWORK, SHUTTLE, AND DETACHED AND ATTACHED EXPERIMENT MODULES.
P
, [ SEC 3ele2
3.102.5° FUNCTIONAL BLOCK DIAGRAM -
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PRELIMINARY PERFORMANCE SPECIFICATION SD 731-215~-}

MONULAR SPACE STATION - INITIAL STATION SYSTEM
3.1.,2 SYSTEM DEFINITION

TS AL b o D D D R D S P b TR D L T R D D ER G D WD D P ED YD M G D Wy P SR WP WS D D D W P ED We We WL I AR R R WP WD WS NP D WD G G AP ED AR P TR W W AD AR R e W O W

Jele2e6 FUNCTIONAL MWEIGHT STATEMENT

MODULE DRY WEIGHT SUMMARY

SUBSYSTEM/MAJOR ASSEM CORE POWER SM-1 sm-2 | sm3 | sm4 | TOTAL
WBS % MODULE WBS % 01 02 03 04 05 06

1 STRUCTURAL & MECHANICAL 12690 3670 10152 [ 12330 | 10700 9490 59040
1.4 PRIMARY STRUCTURE 5742 1878 4700 4700 4700 4700 26420
12 SECONDARY STRUCTURE 3399 410 3218 3350 3446 3378 17201
13 ENVIRONMENTAL SHIELD 1119 582 - 746 735 746 746 4674
14 BERTHING 2430 800 490 490 490 490 5190
15 GENERAL PURPOSE LAB FURNISH 0 0 1006 3055 1318 176 5556

2 ENVIRONMENTAL CONTROL/LIFE SUPPORT 1619 849 3690 3310 3415 3420 16303
2.1 GASEQUS STORAGE 42 765 0 1 n 0 829
22 CO2 MANAGEMENT 4 0 4 741 |, 141 4 1494
2.3 ATMOSPHERIC CONTROL 750 84 587 876 876 554 3727
2.4 THERMAL CONTROL 681 0 1969 1570 1570 1969 7759
25 WATER MANAGEMENT 20 0 538 23 23 638 1342
26 WASTE MANAGEMENT -0 0 26 0 7 163 328
2.7 HYGIENE . 0 0 370 27 53 56 506
238 SPECIAL LIFE SUPPORT 122 0 36 62 62 36 318

3 ELECTRICAL POWER 3790 7800 1762 545 545 1762 16204
3.1 PRIMARY POWER GEN 0 6676 0 0 0 o 6676
3.2 SECONDAY POWER GEN 0 0 0 0 o 0 0
33 ENERGY STORAGE 2449 985 756 0 0 766 4966
34 POWER CONDITIONING 379 0 16 16 16 16 443
35 DISTRIB. CONTROL & WIRING 776 115 834 383 383 834 3325
36 | ULIGHTING 186 24 146 146 146 146 794

4 GUIDANCE & CONTROL 1470 0 0 0 0 0 1470
4.1 INERTIAL REFERENCE 65 65
42 OPTICAL REFERENCE 346 345
43 RCS ELECTRONICS 75 15
44 MOMENTUM EXCHANGE 984 984
45 COMPUTATION 0 0

5 REACTION CONTROL 180 0 0 153 153 0 486
5.1 PROPELLANT ACCUMULATOR 88 88 176
5.2 PROP FEED CONTROLS 60 65 65 190
5.3 ENGINES 120 120

6 INFORMATION 462 116 2740 134 161 2640 6253
6.1 DATA PROCESSING 171 Y 692 64 64 692 1774
6.2 COMMAND/CONTROL & MONITOR 59 4 478 a0 40 478 1099
6.3 EXTERNAL COMMUNICATIONS 193 0 849 o 0 749 1791
6.4 INTERNAL COMMUNICATIONS 39 21 641 30 57 641 1429
6.5 SOFTWARE 0 0 80 0 o 80 160

7 CREW HABITABILITY 733 125 503 233 1271 990 3855
7.1 PERSONAL EQUIPMENT 0 0 0 [\} 0 0 0
72 GENERAL/EMERG EQUIP 733 125 145 145 145 145 1438
13 FURNISHINGS 0 0 220 0 160 206 586
74 RECREATION/EXER/CREW CARE 0 0 138 0 210 639 987
75 FOOD MANAGEMENT 0 [¢] 0 88 756 0 844
SUBTOTAL (DRY WEIGHT) 20944 12560 18855 | 16705 | 16245 ] 18302 | 103611

% WORK BREAKDOWN STRUCTURE CODE

- R DD A Sh AR D D D T TS D e D D D R S R D D G GD S D W D D b P L Gk Ch R TR R GO R R GD D WD Sk En WP L P W W R AP P AR G W T D W @ W

SPACE DIVISION NORTH AMERICAN ROCKWELL CORPORATION SEC 3ela2
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MODULAR SPACE 'STATION - INITIAL STAYIONM SYQTEM
o|.? QVS*EM DFF[NIT]ON

3e1e2.7 FUNCTIONAL POWER STATEMENT

SUBSYSTEM/MAJOR ASSEMBLY CORE [POWER| sM-1]sM-2 | sM-3[sm-4| TOTAL
1.0.[ STRUCTURAL & MECHANICAL . o. ol ol ol oo 0
2.0 | ENVIRONMENTAL CONTROL/LIFE SUPPORT | 489 | . 5 | 2349|4109 | 308 | 799 | 8059
2.1 | GASEOUS STORAGE 52 52
2.2 CO2 MANAGEMENT . : 2 2{3229| 2| 2| a2
2.3 | ATMOSPHERIC CONTROL 415 5°) 251 866 |- 271 | 247 | 2055
) 2.4 | THERMAL CONTROL * 1500 - .| . 1500
2.5 | WATER MANAGEMENT - : © | ses| - - |'s35| 1070 -
2.6 | WASTE MANAGEMENT = . : : RER 191 5| 39
2.7 | HYGIENE _ - B 4| 6| - 46
2.8 | SPECIAL LIFE SUPPORT | 20 10 “10] 10| 107 0
3.0 | ELECTRICAL POWER ' 380 0 | 357| 383| 348| 380| 1848
3.1 | PRIMARY POWER GEN
3.2 | SECONDARY POWER GEN
3.3 | ENERGY STORAGE
3.4 | POWER CONDITIONING
3.5 | DISTRIB, CONTROL & WIRING - .- : o
3.6 | LIGHTING - | 380 357 | 383| 348 380 | 1848
4.0 | GUIDANCE& CONTROL = | 487 o| o of of of 487
4.1 | INERTIAL REFERENCE 145
4.2 | OPTICAL REFERENCE © | 195
4.3 | RCS ELECTRONICS ' » 3
4.4 | MOMENTUM EXCHANGE - _ 144
4.5 | COMPUTATION S
5.0 | REACTION CONTROL NERE 0 of: o 0o .o 13
-5.1 | PROPELLANT ACCUMULATOR
5.2 | PROPELLANT FEED CONTROLS : ,
5.3 | ENGINES , _ , 13| . B Y R
6.0 | INFORMATION . 372 | 138 [1229| 196 |.272 | 1557 | 3764
i 6.1 | DATA PROCESSING ‘ 360 | 135 | 554| 180] 180 | 609 | 2018
| 6.2 | COMMAND/CONTROL & MONITOR 6 | 442 12| 2| 15| 98
- 6.3 | EXTERNAL COMMUNICATIONS 98 ol ws| 23
6.4 | INTERNAL COMMUNICATIONS  * : 6 2 | 135 4| 80| 298| 525
6.5 | SOFTWARE ' ~ - o
7.0 | CREW HABITABILITY ‘ S 0| of 62| 424 10| 49
7.1 | PERSONAL EQUIPMENT '
7.2 |- GENERAL/EMERG EQUIP,
7.3 | FURNISHINGS : , 1
7.4 | RECREATION/EXER/CREW CARE - - | . . |- S O A L2 AT
7.5 | FOOD MANAGEMENT =~ ° 62| 424 - | 4se|- -
SUBTOTAL 1741 | 143 | 3935 | 4750 1352 | 2746 | 18,667
SPACE DIVISION NORTH AMERICAN ROCKWELL CORPORATION SEC .12
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MODULAR SPACE STATION - INITIAL STATION qurFM
Jele2. QVSYEM DEFINITION

- - - S D L - e > S D e D v > P T - > s S o b e P En S e . S B T W - e W A e e e e -

3.1e2.8 EXPERIMENT PROVISIONS - - .

THE MSS SHALL PROVIDE THE FOLLOU!NF SUPPOQT CA°AR!LITV AT THE GPL ANN/OR
THE RAM |NTFRFACES.

A. FLOOR AREA-GPL MEDICAL/RIOLOGICAL ) e T
R : PHYSICS (SHAREN SERTALLY. . )
WITH MEN/RIO) )
MECHANICAL MAINTENANCE = = )
ELECTRICAL/ELECTRONIC MAINT ) 273
OPTICAL SUPPLY-MAINTENANCE )
NATA ANALYSIS ' S 177
PHOTO PRNCESSING 33
EXPERTMENT OPERATIONS ‘ 164
TOTAL o 824
&. SHARED BUT NOT SIMULTANEOUSLY
B. ELECTRICAL POWER - GPL ANMN ATTACHED RAMS
28 HOUR AVERAGE 4.5 KWATTS

PEAK POWFR SUSTAINED FCR ONE .
HOUR OR ONE HOUR CUMULATIVE
TIME IN ANY |2 HOUR PERIOD - T.N KWATTS
Lo ' MAX SUSTAINED (4 _HR, CREW -NAY) 6,29 XWATTS
NOTE = SECONNARY PERFORMANCE CAPABILITY = 3n xWH ANY 24 HOUR PERIND

Ce CREW-MANPOWER = GPL AND RAMS

DEDICATEN TO EXPERIMENTS . 35 HOURS PER nAY

N. ENVIRONMENTAL CONTROL AND LIFE SUPPORT SURSYSTEM - GPL ANO RAMS

Ce . HABITABLFE EXP. AREAS © SHIRT SLFEVE ENVIRON
‘ ' "AIRLOCK (EXP) PRESS/DEPRESS )
FRENUENCY B & PER MO,
RAM PIIMPNOWN AND RFPREQS EXP, PROVINEN
RAM LEAKAGE MAKEUP . |- LAM/DAY
SPACE anISlON NORTH AMERICAN ROCKWELL CORPORATION SEC 3,142
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MONUL AR SPACE STATION - INITIAL STATION SYSTEM
Yol o2 SYSTEM DEFINITION

‘RAM ATMOS CIRCULATION AT 100 LBS/HOUR MAX
INTFRFACE
ATMOS PRESS, CONTROL 14,7 PSIA
HUMIDITY CONTROL (ABOVE CREW) Nel LB/DAY
CONTAMINATION CONTROL STATION EQUIVALENT
EXP, ATMNS, THERMAL LOAD EXP. PROVIDFD
WATER CONLANT - GPL ANC RAMS 4.5 KWATTS
POTABLE WATER FOR EXP, 35 LBS/DAY MAX
WASTE MANAGEMENT : 67 LRS/MO,
HYGIENE - EXP, EXP. PRNOVINED
FOOD MGMT - EXP, EXP. PROVIDED

E. GUIDANCE AND CONTROL -

ATTITUNE HOLD

NANTIR AND. INERTIA +/- 0.5 DEG
FINF POINTING _ +/- 0.1 NDEG FOR 30 MIN
STABILITY
ANGULAR RATE LIMIT. 0.0 DEG/SEC
FINF POINTING 0.0! NEG/SEC
INSTANT ATT, KNOWLEDGE : N0.10 NEG
STATION POSITION EPHEMERIS
ALTITUNE : . #/= 1500 FT (1 SIGMA)
IN TRACK S +/- 3800 FT (1 SIGMA)
CROSS TRACK +/- 2200 FT (1 SIGMA)
ORRITAL VELOCITY +/~ 3.5 FT/SEC
EXP ANGULAR IMPULSE
24 HOUYR AVE 10000 FT-LR-SFC
EXPERIMENT TORQUE . 100 FT-LA

OPERATIONAL ACCELERATIONS '
CHMG ODFSATURATION AND ORBIT fo8X10(-4)6 MAX

MAKENIP FOR |40 SEC
RERTHING 4,0X100(-2)G MAX
FOR 0.3 SEC
OUIESENT - 6 HOURS CONTINUOUS 10(-4)G MaX
- 2 HOURS CONTINUOUS t0(-5)6 MaX

F. INFORMATION SUBSYSTEM

COMMUNICATION - EXTERNAL

VOICE - FULL DUPLEX 8 CHANNELS MaX

EXP TLM - DRAM TO MSS 2 CHANNELS

EXP TLM - MSS TO GROUNQ i CHANNEL REALTIME
SPACE NDIVISION NORTH AMERICAN ROCKHELL CORPORATION SEC 3J.1e2
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MONUL AR SPACE STATION -
3162 SYSTEM NEFINITION

IMITIAL STATION SYSTEM

Jaele?2eBe

ExP CONTPNL - MSS TCQ CRAM 2 CHANNELS SIMPLEX
NIGITAL TEXT/FACSIMILE | CHANNEL

TV - R/7W NR COLOR - MSS YO GNN ! CHANNEL

TV - R/W DRAM T0 MSS 2 CHANNELS

COMMUNICATION - INTERNAL

VOICE = PRIVATE/CONFERENCE/PA

CCTv n/vi ORP COLOR
RECORD/PLAYRACK

TRACKING NDRAMS a50 NM TO

DATA PROCESSING

NATA ACQMISITION
STORAGE
PROCESS

10Nn0 FT

TAD CHANNELS

7 CHANNELS
AUNTO/VIDEO/DIGITAL

RFAL TIME

+/- 500 FT/0.,5 FT/SEr

2 MRPS

! ARCHIVE RECONRDER
0.8 CENTRAL
COMPUTER TBD

{ MSS PROVINEN GPL EXPFRIMENT SUPPORT FUNCTIONS

THE MSS SHALL PROVIDE THE FOLLOWING EXPERIMENT SUPPORT FUNCTIONS AS PART

OF THg B

EXPERI

NO

ASE GPL CONFIGURATION (CFE WITH MSS),

MENT SyPPORT FUNCTIONS
NAME

ANALYSISs»HYNROCARRON
ANALYSISe MNITROGEN
AIRLOCK PROVISION

CELL COUNTING
COLNARIMETRY
CYTOLOGICAL STAIN PREP
CULTURINGy BACTERIA
CRYO STORAGE
CENTRIFUGE CLINICAL (GD)
DATA RETRIFVAL/VIEWING
HISTOLOGY

LIGHTINGy» PHOTO AND TV
LYOPHILIZATION

SPACE NIVISIOM NORTH AMERICAN ROCKUWELL

LAR ARFA

RIOLOGICAL/BRIOMEDICAL
AIOLAGICAL/RINMEDICAL
P4YSICS
AIOLOGICAL/BIOMEDICAL
RIOLOGICAL/BIOMEDICAL
ATOLOGICAL/RIOMEDICAL
RIOLOGICAL/BINMEDICAL
FLUIN SYSTEMS TEST 7 MAINT,
RIOLOGICAL/BIOMEDICAL
NDATA ANALYSIS
RIOLOGICAL/BIOMEDICAL
0PTICAL SUPPLY 7/ MAINT,
RIOLOSICAL/BRINOMEDICAL
CORPORATION SEC 3.1,.2
FAGF (025
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MoDULAR SPACE STATINN -
Tele2 SYSTEM NEFINITINN

INITIAL STATYIQN

SYSTEM

- - P WD G AP G WP R D G e EN G B A P R A R M SR Ve W D GG iy o S S A G AR TS G D P G R W W AR G SR G D P Y e D R A R WP D WP R e W m e

Ma01
MAN2
MQN3
MOOU
Pgn2
POO3
POt
Pni3
PoI Y
SN08
SO17
vVonu

MAINT, ANN CALIR,
MAINT, AND CALIR,
MAINT, ANN CALIR, OPYICAL .

MAINT. ANN CALIB. FLUID SYSTEM
PHOTOGRAPHYY NINE - INT

PHOTOGRAPHYs STILL

PHOTOGRAPHIC PRNCESSING

PRESERVATINNy CULTURF (REFRIGERPATION)
PRESERVATIONY CULTURE (OVEN)
SPECTROMETRYs MASS

STERILIZATION

VIEWING AIRLOCK WINDOW

MECHAMICAL
ELFCTOICAL

EXPERIMENT FUNCTION

RanA

REFLECTOMETERy PORTARLE-MEASURING

MECHANICAL MAINT,
ELECTRICAL MAINT,
0PTICAL SUPPLY / MAINT,
FLUIN SYSTEM TEST / MAINT,
CPTICAL SUPPLY /7 MAINT,
OPTICAL SUPPLY /7 MAINT.
PHOTO PROCESSING
RIOLOGICAL/BIOMENICAL
RIOCLOGICAL/BINMEDICAL
P4YSICS
BIOLOGICAL/BINMEDICAL
PHYSICS

PHYSICS

SPACE NIVISION NORTH AMERICAMN ROCKWELL rORPORATION

SEC .12
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MONUL AR SPACE STATION = [MITIAL STATION SYSTFEM
3ele3 OPERABILITY

3.1e3 OPERARILITY
J.le3.1 RELIABILITY

THE RENUNDANCY REQUIREMENTS IITILIZED FOR THE MSS SUmRSYSTEMS ARE ESTARLISHEN
RY THE APPLICATION OF THE FAILURE TOLERANCE CRITERIA AND ASSOCIATED FATULUFRF
NEFIMITIONS. IN ANDITION TO THF FAILURE TCLERANMCFE CRITERTA» SPECIFIC
REQUIREMENTS ARF FSTARLISHEN FND THOSE ARFAS THAY ARF CONSINFRED UNINUF,
THE FOLLOWING TARLE NEFINES THE MINIMUM ALLOWARLE NUWRFER OF CNOMPONENT
FAILURES WHICH MAY RESULT IN THFE INDICATEN OPERATIONAL MONE,

ALLOWARLE NUMBER OF COMPONFNT FAILURES
T0O REACH NPERATIONAL MONE

STATION OPERATION BUILN-UP
NPERATIONAL MNDE { MANNED) (UNMANNEN)
NoRMAL TTTSTTTYLOO T o
NOM INAL | ) -
NEGRADED p |
EMFRGENCY ' 3 : 2

A, THE STATION SHALL BE CAPABILE OF OPERATING WITH ALL CRITICAL FUNCTIONS
PERFORMED WITHIN SPECIFIEN VALUES FOLLOWING ONF COMPONENT FAILURE OR ANY
PORTION OF A SyUBSYSTEM INACTIVE FOR MAINTENANCFE, THIS CONNDITION SHALL
CONTINUE UNTIL MAINTFNANCE CAN RE PERFORMEDN,

B, THE STATION SHALL RE CAPARBRLE OF NPERATINC WITH SOME CRITICAL FUNCTIONS
PERFORMEND AT A RFEDUCFND LEVELs RUT NOT AFLOW THE LFVEL NECESSARY FOR rREW
SURVIVALY FOLLOWING ANY CRFNIRLE COMBINATICN OF TWO COMPONENT FAILURFS €R
ONF COMPONENT FAILURF WITH ANY PORTION OF A SURSYSTEM INACTIVE FOR MAIN-
TENANCE OR ANY CRENIBRLE ACCIDFNT (F.G.0 LOSS OF ANY PRESSURE ISOLATARLFE
VOLYME e THIS CONDITION SHALL CONTINUE UNTIL MAINTENANCE CAN 8F
PERFORMED BUT NO MORE THAN 3n DAYS OR UNTIL ARRIVAL OF THE NEXT
SCHEDULED SHUTTLFE.

SPACE NIVISION NORTH AMER{CAN ROCKWELL CORPORATION SEC 1,143
PAGFE 0C!I
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MODULAR SPACE STATION - INITIAL STATION SYSTEM
3. 'o’ I)pERAQILIYY
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C. THE STATION SHALL RE CAPABLF OF CREW SURVIVAL FOR AT LEAST 95 HNURS T
PERMIT RESTORATION OF OPERATIONS OR RESCUE CF THE CREW BY EMERGENCY
SHUTTLE FOLLOWING ANY CREDIBLF COMRINATION CF THREF COMPONENT FAILURES CR
ANY CREDIBLE COMARINATION OF 3 COMPONENT FAILURES AND PORTIONS OF A SUm-
SYSTEM INACTIVE FOR MAINTENANRE OR ANY CREDIBLE ACCIDENT (F.Ge» LOSS OF
ANY PRESSURE ISOLATARLE VOLUMF) AND ANY SINGCLF COMPONENT FAILURE,

N, THE STATION (NURING STATION BUILNUP-PREMANNING) SHALL BE CAPABLF OF
BEING MANNED (SHIRTSLFEVE OR TVA) FOR PERFCRMANCE OF MAINTENANCE AND
STATION ASSEMARLY TASKS FOLLOWING ANY ONE COVMPONENT FAILURE, THIS
CAPARILITY SHALL CONTINUE UNTIL ARRIVAL OF THE NEXT SCHEDULED SHUTTLE,

E. THE STATION (NURING STATION BUILDUP-PREMANMING) SHALL BRE CAPARLE OF
BEING MANNED (SHIRTSLEEVE 0OR TVA) FOR AT LFAST 96 HOURS TO ACCOMMONATE
AN EMERGENCY SHUTTLE FLIGHY TN PERFORM MAINTENANCE FOLLOWING ANY TWC
COMPONENT FAILURES,

F, NON=TIME CRITICAL FUNCTIONSs ULTIMATELY CRITICAL TO CREMW SURVIVALY
RENQUIRE STANNRY QEDUNDANCY AS A MINIMUM,

G, SURSYSTEM OR COMPONENT FAILURES SHALL NOT PROPAGATE SEQUENTIALLY)
FQUIPVYENT SHALL RE NESIGNEN TN FAIL SAFF,

He DESIGN APPLICATION OF ELECTRICAL AND FLECTRPONIC COMPONENTS AND PARTS
SHALL PROVIOF APPROPRIATE NERATING ANND CONTROLLEN MARGINS OF PERFGRMANCE
SUCH THATs PEFRFOIMANCE VARTABLES WILL NOT CAUSE UMACCEPTABLE SUARSYSTEM
INTERACTIONS RELATED TO LONG USEFUL LIFE REQUIREMENTS,

. ALL CRITICAL LIFE LlMiTFD COMPONENTS AND SUASYSTEMS SHALL BE DESIANED
TO ALLOW GRQOUND AND OQBIT INSPECTION,

Jo SPACE STATION CONFIGURATION DESIGN AND ARRANGEMENTS SHALL PROVIDE
ACCESS FOR INSPECTION OF CRITICAL HAROWAREs INCLUDING PYROTECHNICS (ON
THE GROUNN) AFTER DEVICE INSTALLATION,

K., HARDWARE NESIGN SHALL CONSTINER STATE OF THE ART FOR MATERIAL SELECTICN
SUCH THAT WEARe CORROSIONs LURRICANY DEPLETION» ETC.s WILL NOT DEGRANE
PERFORMANCE REYOND SPECIFIED TOLERANCES FOR SURSYSTEM OR STRUCTURAL
PERFORMANCE,

L. EOUIPMENT OR MATERIAL SENSITIVE TO CONTAMINATION SHALL BE ‘HANDLFD IN A
CONTROLLED ENVIRONMENT, FLUINS AND MATERIALS SHALL BE COMPATIBLE WITH -
THE COMBINED ENVIRONMENT IN WHICH THEY ARE EMPLQOYED. PROCESS SPECIFICA-
TIONS SHALL RF FORMULATED TO PRESCRIBE HANDLING AND APPLICATION METHONS,

SPACE NIVISION NORTH AMERICAN ROCKWELL CORPORATION SEC 3.1.3
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Me TIME CRITICAL FUNCTIONS AFFECTING CRFW SURVIVAL REQUIRE AN ALTERNATIVF
MEANS OF PROVINING THE FUNCTION, THIS ALTERNATE MONF MUST RE PROVEIREN RY
ACTIVE REDIINDANCYs OR STANNRY REOQUNDANCY AUTOMATICALLY ACTIVATED UPCON
FAILURF OF THE PRIME EQUIPMENTy OR ARY OTHER FOUIPMENT PROVINDING NORMAL
OPERATION FOR A TIME PERIOD EOUAL TO A MAINTENANCE CYCLE PLUS A MARGIN CF
SAFETY FOR MAINTENANCE DIFFICUYLTIES INCLUDINEG LACK OF ACCESS CUE TO
ISOLATION OF A DAMAGEDN MODULE,

N, NOTIFICATION OF (0SS OF ACTIVE REQUNDANCY FQOR CRITICAL FUNCTIONS SHALL
RE IMMEDIATELY AVAILABLE TO THE INFORMATION SURSYSTEM AND THE CREW,

0. REDUNDANT PATHSy SUCH AS FLUID LINESe ELECTRICAL WIRING,» AND
CONNECTORSy SHALL BE LOCATED SO THAY AN EVENT HHIPH DAHAGFS ONE PATK 1S
NOT LIKELY TO NAMAGE THE OTHER,

P. CONSERVATIVE FACTNRS OF SAFETY SHALL BE PROVIDEN WHERF CRITICAL SINGLF
FAILURE POINT MONES QF OPERPATION CANNOT BRE ELIMINATED (PRESSURE VESSFLS»
PRESSURE LINESy VALVESe ETC,.).

0. ALL OF THE SURSYSTEMS THAT INCORPORATE AN AUTOMATED FAIL/OPERATIONAL
CAPARILITY WILL RE NFSIGNED TN PROVINE CREW NOTIFICATION ANN DATA MANAGE -~
MENT SYSTEM COGNIZANCE OF COMPONENT MALFUNCTION UNTIL THE ANOMALY HAS
BEEN CORRFCTEN, : 5

R, ALL EQUIPMENT ASSOCIATEN WITH VENTING TC SPACE SHALL RE DESIGNED IN
SUCH A MANNER THAT A FAILURE NF ANY COMPONENT SHALL NOT RESULT IN TwHE
LNSS OF THE ATMOSPHERE FROM A PRESSURE VOLUME,

Jele3e2 MAINTAINABILITY

THE MAINTENANCE APPROACH ESTABLISHED FOR THE MSS IS 1n0 PERCENT QN (QRRIT
MAINTENANCE AS A GOAL UTILIZING THE IN FLIGHT REPLACFABLE UNIT CONCEPT,
WHERE ON ORRIT REPLACEMENT APPEARS [IMPRACTICAL, RFEQUIREMENTS FOR LONG LIFFE
ARE E£STABLISHED 7O MINIMIZE THE NEEO FOR MODULE RETURN, SPECIFIC
REQUTIREMENTS FOR AUTOMATIC AND MANIUAL SWITCHING TO RFENUNDANT MONES ARE
PROVIDED IN THIS SECTION AS PELATED TO TIME CRITICAL AND NON-TIME CRITICAL
FAILIRES TO PROCLUNE MAINTENANCF CRISIS.

A, IN THE PESIGN OF SUCH THINAS AS INSULATION PANFLSe BERTHING PORT SEALS
AND RADIATOR PANFLSy MATERIAL SELECTION SHALL AFFORD A USEFUL LIFE OF TEN
YEARS, :
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PRELIMINARY PERFORMANCE SPECIFICATION SN T1-219-1
MONULAR SPACE STATION -~ INITIAL STATION SYSTEM
103 OPERABILITY

B, THE MAXIMUM ENVELOPE -SIZE FOR AN IFRU 1S 4n X 4n X S0 INCHES EXCEPT
[FRU*S ANN EXPENNARLFES FOR CRITICAL FUNCTIONS yHICH MUST RE CAPARLE NF
PASSING THROUGH SECONDARY ACCFSS HATCHES OF 22 X 22 X S50 INCHES,

C. IFRU'S WHICH ARE REQUIRED T0O RE OPERATIONAL NURING VARIOUS PHASES OF
BUILOUPy RECUIRE CONSINERATIONS FOR IVA MAINTFNANCFE (1,E.9 PERFORMANGE OF
MAINTENANCE RY A PRESSURE SUITEN CRFWMAN),

D. IFRU*S WHICH ARE PART OF TIME CRITICAL FUNCTIONS SHALL ALLOW FCR TWO
CONSECUTIVFE UNSUCCESSFUL RFPATIRS BEFQRE RESULTING IN A CRITICAL
CONDITION,

F. ISOLATION VALVES FOR 1FPRI) REPLACEMENT SHALL RE XEPT TO A "IN!ﬁUH
WHERE THE [FRII HAS A LOWER RAMDOM FAILURE RATF THAN THE ISOLATION VALVE
OR WHFRE REDYNOANT LOOPS CAN AE UTILIZEN DURING MAINTENANCE,

Fo A MINIMUM OF 0.5 HOURS SHALL BE ALLOWEN FOR FAILURE DETECTION)
ISOLATION AND VERIFICATION FOLLOWING REPAIRy IN ANNITION TO THE ESTIMATED
REPAIR TIMEs FOR EACH MAINTENANCE OR GROUP CF MAINTENANCE ACTIONS,.

6. MAINTENANCE ACTIVITY MAY BF NDEFERRED FOR A PERIND OF 30 NAYS WHERF
LOST FUNCTIONS ARE NOT CRITICAL TO CREW SAFETY OR SPACE STATION SURVIVAL,

H, EQUIPMENT NETERMINEN TO BF CRITICAL FOR CRFW LIFE SUPPORT OR SPACF
STATICN SURVIVAL REQUIRES ONBNARN SPARES.

1. REPLACFABLFE UNITS SHALL RE NESIGNED SUCH THAT THE REMOVAL OF THE UNIY
NOFS NOT NISTURAB INTFGRAL STRUCTURE OF THE MONULE.

J. PRIMARY MODNULE THERMAL INSULATION SHOULD RE NESIGNED AND INSTALLED lN
PANELS THAT CAN RE REMOVED ANN REPLACEU.

x, SCHEDULED MAINTENANCE SHALL NOT RESULT IN THE L0OSS OF NORMAL SPACE
STATICN OPERATIONS, : . .

L. SPARE IFRU®*S SHALL BF LOCATED AS CLOSE TC THE POINT OF INTENDED USE AS
PRACTICAL. CONSIDERATION MAY BE APPLIED TC NUPLICATE SPARES IN EACH
PRFSSURE ISOLATARLE VOLUME,

M, IFRU*S SHALL NOT EXCEED g0 POUNDS WHERE FOSSIBLF (-G LIMIT FOR ONf
CREW MEMBER)» 125 POUNNS AS AN UPPER LIMIT (Z€R0-G LIMIT FOR ONF CREW
MEMARER) WHERE PRACTICAL,

- - > " P = P - . D D - - - . T R D D D W P = D WD S W W AR = WD R R W W s T AL D - - .- -
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MONUL AR SOACE STATION -~ INITIAL STATION SYSTEM
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N. WHERE RECONFIGURATION IS ANTICIPATEN AT SOME FUTURE DATFs PREPLANNED
INSTALLATION TECHNIOUES SHOULN BE ESTABLISHFD AND INCORGORATED REFNRE THE
FIRST LAUNCH OF THE MODULE,

‘0. PROVISIONS SHALL BE INCORPORATEN FOR LIMITEN CHECKOUT OF NEW REPLACE-
MENT ITEMS BEFORF BRINGING THF SUBSYSTEM BACK ON LINE.

P. CONSIDERATIONS SHALL BE GIVEN TO THE PLACEMENT CF APPROPRIATE SENSORS
FOR ALL ITEMS REOUIRING INSPECTION ON- OPBIY WHICH ARE INACCESSImMLE QR
REOUIRE FREQUFENT TESTING,

Q, UTILITY JUMPERS SHALL RE NESIGNEN FOR A FMINIMUM USEFUL LIFE 0# TEN
YEARS,

R, |F ALLOWABLE NOWNTIME 1S AROUT TO EXPIREs REPAIR ACTIVITY WILL TAKE
PRIGRITY OVER SCHERNULFD MAINTENANCE,

S. ATMOSPHERIC MAKE-UP SHOULD CONSIDER lNCREASFD STATION LEAKAGFE CUE
TO PROGRESSIVE SEAL DEGRADATION,

T, WHERE CRITICAL FUNCTIONS ARE INVOLVENDe ECUIPMENT SPACE ALLOCAT!ONS
SHALL ALLOW FOR PERFORMANCF OF IVA MAINTENANCE, '

Yo EQUIPMENT SHALL BF DESIGNEN FOR ADJUSTMENT» MAINTENANCEs CALIRRATION)
REPAIR AND REPLACEMENT WITHOUT TOOLS WHERE PRACTICAL» STANDARD TOOLS
WHERE NECESSARY AND SPECIAL TOOLS WHERE ESSENTIAL, PRECISION ELEMENTS
WILL RE PROVIDED WITH SUITABLF GUIDES AND LOCXING DEVICES 7O AlID
REPLACEMENT,

V, FQUIPMENT WITH LIMITED LIFE COMPONENTS SHALL BE LOCATED FOR EASE OF
ACCESSIBILITY CONSIDERING PERIODIC INSPECTICN AND/OR REPLACEMENY
REQUIREMENTS. VFHICLE DESIGN AND ARRANGEMENT SHALL PROVIDE ACCESS FOR
INSPECTIONs MAINTENANCEs OR RFEPAIR,

We FOLLOWING A FAILURE IN A CRITICAL FUNCTYIONs» AUTOMATIC SWITCHING
FOR REDUNDANCY IS REQUIRED If IMPAIRMENT OF FUNCTION OCCURS IN ONE HOUR
OR LESS.

X, WHEN CRITICAL FUNCTIONS CAM RE PROVINEN FOR GREATER THAN ONE HCUF»
FOLLOWING A FAILUREs MANUAL SWITCHING FOR RENUNDANT MODES 1S ACCEPTARLE.

Y. CREW NOTIFICATION 1S REOUIREN FOR AUTCMATIC SWITCHING TO REDUNDANT
MODES. SURSEQUENT FATLURES WITHIN THE REOQUNCANT FUNCTION REQUIRES
ADDITIONAL AND DIFFERENT NOTIFICATION,
SPACE NIVISION NORTH AMERICAN ROCKWELL CORPORATION SEC 3.1.3
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7, WHEN MANUAL SWITCHING IS UTILIZEN FOR CRITICAL FUNCTIONS» NOTIFICA-
TION OF FAILURE aAND THAT CREW ACTION IS NECESSARYs IS REQUIREDN,

AA. ELEMENTS OF MSS SUBSYSTEMS SHALL RE DESIGNED SUCH THAT MAINTENANCE
AND REPAIR CAN BFE SCHEDULEN WITHIN THE CONSTRAINTS NF OTHER HIGH PRINRETY

CREW ACTIVITIES,

A8, NFESIGN FEATURES COF THE INFLIGHT REPLACEVFNT LEVEL OF SHUTTLFE LAUNCHEN
MONULES PHYSICAL IN PLACE INTERFACES» SHALL CONSINER POTEMYIAL WEAR AND
NAMAGE NUE TN MULTIPLE REPLACFEMENTS, :

CCe MSS DNESIGN SHALL INCLUNE THE FOLLOWING CONSINERATIONS TO INSURE THE
HIGHESY PRACTICAL LEVEL OF CLFANLINESS.

. INACCESSTIALE ARFAS WHERE NFERRIS ANN FORFIGN MATERIAL CAN RECOME
LONGEDNy TRAPPENy OR HIDDFN SHALL RE AVOINEN,

2. PROTECTIVE COVERS SHALL 8F PROVIDEN TC PREVENT ENTRANCF CF DFERRI1S
INTCO INACCESSIRLE ARFAS OR ACCESS PANELS SHALL RE PROVINFEN FOR THFE
REMOVAL OF DEBRIS FROM THESFE AREAS.

DNe MSS CONFIGURATION AND NESTIGN AND ARRANGEMENTS SHALL PROVIDE ACCESS
FOR GROUNND ANRD/OR ORRIT ACCFESS FOR INSPECTICON OF CRITICAL LIMITFED LIFFE
COMPONENTS -ANND HARDWARE» INCLUDING PYROTFCMNICS AFTER DFEVICE

INSTALLATION,

EE. THE SUBSYSTEMS AND THEIR LINE REPLACEARLE UNITS SHALL RE DESIGNED TN
MINIMIZE THE RREAKING OF AMY FUNCTIONAL FLIGHT CONNECTION OTHER THAN
THOSE REQUIREND FOR THE REMOVAL OF THE FAULTY UNIT ITSELF. RETEST
REQUIREMENTS SHALL NFCESSITATF ONLY RETEST CF THE REPLACED IFRU FOR ITS
PERFORMANCE WITHIN TS SUBSYSTEM AND FUNCTICNAL INTFRFACF COMPATIBILITY
WITH INTERFACING SUBSYSTEMS, -

FF, MSS FLUID SUASYSTEMS AMO THEIR SERVICING EQUIPMENT SHALL RE DESIGNED
TO PERMIT COMPLETE FLUSHING AMD NRAINING DURING GROUND CHECKQOUT, THE
FOLLOWING CONDITIONS SHALL BE SATISFIEN AS A MINIMUM,

te THE SUBRSYSTEM SHALL BFE FREE FROM NFANENNFN PIPING OCR PASSAGES
THROQUGH WHICH fFLUSHING FLUINS CANNOT Af mManF TO FLOW, .

2. DNRAIN PARTS SHALL #E LOCATFEN AT THE LoW PO!NTQ IN THE SUBSYSTEM Fon
GROUND CHECKOUT, .

SPACE NIVISION NORTH AMERICAN ROCKWELL CORPORATION SEC 3.1.3
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MODULAR SPACE STATION - INITIAL STATION SYSTEM
.1, OPEFRARILITY

GG. POSITIVE MEASURES SHALL RF TAKEN TO PREVEMT THF INCORRECT
INSTALLATION 0OF FLUID LINE COMPONENTS WHOSE FUNCTION IS UEPENBENT‘ON

ODIRECTION OF FLOW,

I..WHERF FEASIRLE» THE DFQIPN OF THESE FLUIN LINF COMPONFNTc QHALL
INCORPQRATE ENN FITTINGS 02 CONNECGTORS WHCSF NIMENSIONS NR
FONFIGURATICONS WILL NOT PERMIT INCORRFCT INSTALLATION OR SFRVIC!NQ.

2. THE DIRECTION NF SLOW SHALL BE CLEARLY INDICATED WITH PFRMANENT
MARKINGS ON THF EXTERIOR 0F COMPONENTS AN PARTS EVERY S]X INCHES DN

FLUID LINES,

3. SURSYSTFM MEDIA SHALL RE IDENTIFIED AY ANONIZIMG OR OTHER PERMANENY
COLOR CONING ON THFE EXTERIOR 0F THE FLUIN LINES/FITTINGS,

HH, GROUNN SERVICING AND TFST PORTSs NOT RECUIREND TO FUNCTION INFLIGHT
SHALL BE DESIGNEN TN PRECLIIDE LEAKAGE IN FLIGHT, IF CAPS ARE USED»
MATERIAL SHALL RE COMPATIALE WITH THFE APPLICABLE MSS SURSYSTEM AND THF

EXPECTED ENVIRONMENT,

I1, EQUIPMENT 0OR MATERIAL SENSITIVE TO CONTAMINATINN SHALL BE HANDLEDN (N
A CONTROLLED FNVIRONMENT, FLUINS ANN MATERTALS SHaALL BE CNOMPATIRLF WITH
THE COMBIMNED FENVIRONMENT IN WUICH THEY ARE EMPLOYENR, PROCFSS _
SPECIFICATIONS SHALL RE FNRMULATED TQ PPFSCFIBF HAN”LING AND APPLICATICN

METHONS,

JJ. OPTIMIZE ARRANGEMENTS AND ACCESSIAILITY OF SURSYSTEMS AND COMPONFNTSC
IN RELATIONSHIP TO FREQUENCY ANN PRIQRITY OF REPLACEMENT AND NATURE 0F
MAINTENANCE FUNCTION TO RE ACTOMPLISHED., [IFRU®S SHALL RBE REANDILY
ACCESSIBLF WITH MINIMU" DISTUPRANCE OF OTHER uNITS,

Jele3e 3 USEFUL L!FF

THE SURSYSTEMS QHALL BF NESIGNEN FOR THE NPFRATIOMAL LIFE OF THE QTAY!ON,
WITH RESUPPLY ﬂF CONSUMABLEQ ANN REPLACEABLE ITEMS OF EOQUIPMENT, 'T“lc
OPERATIONAL LIFE MAY RE ORTAINEN THROUGH LONG-L.TFE NESTIGN» AND IN- PLACF
REDUNDANCY FOR CRITICAL EQUIPMEMT WHNSE FATLURFE COULD DISAALFE THE SPACF
STATION OR IMPERIL THE CREW, . ARF-SENSITIVE MATFRIALS WILL RFE AVOIDEN NR
PROTECTED FOR MINIMUM DEGRANDATINN, CONSINERATION SHALL BE GIVEN T0 STATE-
OF-THE-ART FOR MATERIAL SELECTINN AND RELATEN NESIGN CHARACTFRISTICSs S!CH
THAT WEAROUT WILL NOT NEGRANF PFRFORMANCFE BEYCNN ACCFPTARBLF YOLERANCE(S )y
WITHIN SUBSYSTEM LIFE CYCLE RPEONWIREMFNTS,

SPACE NIVISION NORTH AMERICAN ROCKWELL CORPORATION SEC 1,143
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Jele3el NATURAL .ENVIRONMENT

SEE APPENDIX 1042

THE MATURAL ENVIRONMENTAL EXTREMES WHICKH MAY ARF FENCOUNTERED NURING GRQUND
OPERATIONS ( TRAMSPARTATIONs GRANND HANNDLINGY STNRAGEs ETC.) RY THE MNOOULES/
MONULE FQUIPMENT MAY RS PROTECTFN RY SUITASLE PACKARING FOR TRANSPORTAT(gN
ANN STORAGE IF THESE FMVIROMMENTS EXAFEN EQUIPMENT NESIGN,

Je1e3.5 TRANSPORTARILITY
Tele3eSel SHUTTLE TRANSPORTARILITY

MONULES SHALL RFE DFSIGNED FOR EXYPECTEN SHUTTLE INNUCFD AND NATURAL
ENVIRONMENTS FRNM LAUNCH PRFEPARATION TO ORRITAL NELIVERY, WHERE PNSSIRLE
STANNARD MODULE ATTACH POINTS SHALL BE UTILIZED., PACKAGES AND COMPONENTS
SHALL AF DESIGMNEDy WITH THE USE 0OF PRNOTECTIVE PACKAGING/INSTALLATIONS)y FOF
NELIVERY TO ORRBIT IN MSS MOOULES 0R CARGO MODULFS,

Jele3eS5e2 GROUNN HANNLING ANN TRANSPORTARILITY

FULL NESIGN RECOGNITION SHALL R GIVEN TO THE NURABILITY RFOUIREMENTS NF
MSS FOUIPMEMNT AND SUBSYSTEMS NUPING PREFLIGHT PREPARATION, WHEREVER
POSSIBLEY EQUIPMENTS SHALL BF NFSIGNED TO BF TRANSPORTEN BRY COMMON CARRIER
WITH NORMAL PROTECTYIVE OEVICFS., MODULES SHALL 8F DESIGNEN TO RE
TRANSPORTED RY SPECIAL AIR AND GROUND ENUIPMENT WITH LIMITFND ANDITIONAL
ENVIRONMENTAL PROTECTION, .

Jele3eb HUMAN DFRFORMANCE

THE MONULAR SPACE STATION SYSTEM SHALL AF DFSIGNEN TN INCORPORATE PHYSICAL
ARRANGEVMENT ANN OPERATIONAL CHAPRPACTERISTINS OF HUMAN ENGINEERING NESIGN
CRITERIA TO PERMIT EASE OF OPERATION AND MAINTENANCE WITHIN MORMAL HUMAN
CAPABRILITIES OF MUSCULAR EXFRTINNy VISUAL PERCFEPTIOMy AND PHYSICAL CEXTER-
ITY., REQUIREMENTS FOR MANUAL OPFRATIONS ACCESSs TOOL CLEARANCEs TURINE ANR
WIRE ROUTINGy AND CONNFCTOR IDF"TIFICATIOM SHALL RE 0OASERVED. FOUIPMENT
DESIGN SHALL MINIMIZE THE NEFD FNR SPECIAL TCCLS OR PROCEDURES, MIL-STN-
1472 SHALL BE USED AS A GUIDF TN ESTARLISH THE AROVE HUMAN ENGINEFRING

CRITERIA.
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PRELIMINARY PEPFORMANCE SPECIFICATION SN 71-215-1
MODULAR GPACF GTATIONN — INITIAL STATION GYGTFM
T.1.3 OPERABILITY
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3.1.3.7 SAFETY

SAFETY IS A MANNATNRY CONSIDERATION THRQUGH TRF TOTAL PROGRAM, AS A GOAL
NO SINGLE MALFUNCTION OR CRFNIALE COMRINATION OF A1 FUNCTIONS ANN/OR
ACCIDENTS SHALL RESHULT IN SERIONS INJUBRY TC PERGSONNEL OR TN CRFW
ABANDONMENT OF THE SPACE STATIOM,

A, PROVISIONS SHALL RE MADFE FNR THE PROTECTION ANN SURVIVAL OF THE WHOLF
CREW DURING SOLAR STORM ACTIVITY AS JFFINED RY THE NESIGN MISSION
RANIATION MODFL (PARAGRAPH 3.1.3.4). THE RANIATION ONSAGE LIMITATICMS
NEFINFD IN PARAGRAPH 3,1,.1.1,.1,.,8 SHALL APPLY,

BR. PFERSONNEL FSCAPF ROUTES SHALL AE PROVINFEL IN ALl HAZARNOUS
SITUATIONS. A DESIGN GOAL SHALL 9E TC PROVINFE ALTFERNATE ESCAPE RONITFS
THAT DO NOT TEFRMINATE INTO A rOMMON MODULF ARFA,

C. THE SPACE STATION SHALL RE NIVINEN INTC AY L FAST TWO PRESSURIZEN HAm-
ITARLE VOLUMFS SO THAT ANY NAMAGEN MONULE CAM AF TISOLATED AS RENUIREN,
ACCESSIALE MODULES HWILL BE FOQUIPEN ARD PROVISINNEN SO THAT THE CREMW CAN
SAFELY CONTINUE A DNEGRANEN MISSION AN TAKE CORRECTIVE ACTION TO FEITHER
REPAIR OR REPLACFE THFE DAMAGEDN MONULE.

N. PROVISIONS ANN HARITAALE FACILITIES SHALL RF ANFAUATE TO SUSTAIN THE
ENTIRE CREW FCR A MINIMUM OF e HOURS DURING AN EMERGENCY SITUATION RE-
OJIRING SHUYTLE RESCUE.

F. ATMOSPHERIC STORES AND SURSYSTEM CAPACITY QUEFICIENT FOR ONE
RFEPRESSURIZATION SHALL RE MAINTAINEN CON/AT THFE SPACFE STATION CURING MAN-
NED QPERATIQONS TO INDEPENDFNTLY SUPPLY FACH PRFSSURIZEQ HARITARIE VCLUME,

Fo. ACCESS TO FVA ANN 1VA AIRLOCK SULIT STATICN(S) SHALL RE PROVINED FOR
ALL CREDIBLE FMERGENCY CONNITIONS. AIRLOCK CHAMAFR(S) SHALL RE PROVIDED
TO PERMIT CREN ACCESS FOR EVA/IVA OPFERATICONS,

6, THC OR ™MORF SUITED CREWMEN HILL PARTICIFATE IN ANY PRFSSURE SUIT
ACTIVITY AND RESCUE PROVISIONS WILL 8E PROVINFN,

H, THE ATMOSPHERF CONSTITUFENTS: INCLUQING MARMFUYL ATRBORNF TRACE
CONTAMINANTS AND ODORS WILL AF MONITOREN AND CONTRMNLLED IN FACH
PRESSURIZED HARITARLF VOLUME,

T. IDENTIFIEN HAZARDS SHALL AT ELIMINATEDRs SFDUCEN TO COMTROLLEN
HAZARDSs OR SPECIFIERD AS RESINJAL HAZARNS,

SPACE DIVISINON NORTH AMERI[CAN ROCKNELL CORPNRATION SERN 1,1, o
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Je CAPARILITY SHALL ARE PROVINFN FOR PERFORMING CRITICAL FUNCTIONS AT AN
EMFRGENCY LEVFL UNTIL THE NREW CAN RFE RFSCUENy WITH ANY ONF PRESSURE
ISOLATABLE VOLUMF ANPN THE SUPPLIES ANO FOUIFMENT WITHIN 1T UNAVAILARLE,
IF THE CREW IS DIVINED INTC TWO OR “ORFE PRESSURFE ISOLATABMLF VOLUMES
WHICH ARE NOT SHIRTSLEEVE CONNFCTENs THEN FACY OF THESE VOLUMES SHALL

AE CAPABLE OF SUSTAINING THE UWHOLF CREW, FLFCTRICAL AND FLYIN LINFES

IN THE AFFECTEDQ VOLUME REQUIRFN FOR CRITICAL FUNCTIONS SHALL RE PROTFCTEN
AGAINST THE CFFENTS OF EXPLOSIONy FIREs VACLIMy ANN CORRNSINN,

Ko CAPABILITY SHALL RE PROVINFN FOR PERFORMING CRITICAL FUNCTIONS WITH
THE PORTION OF ANY ONF SURSYSTEM [N ONF PRFESSURE I[SNLATARLFE VCLUME

INACTIVATER AS A RESULT OF AN ACCINENT ANN A PORTINN OF THE SURSYSTEM
IN THE OTHER PRESSURF ISOLATARLE VOLUME(S) IMOPERTIVE FOR MAINTENANCE,

t, FOR THOSE MALFUNCTIONS AND/OR HAZARDS WHICH MAY RESULT IN TiIMFE-
CRITICAL EMERGENCIESy PROVISION SHALL RE MAONE FOR THE AUTOMATIC
SWITCHING TO A SAFE MONF OF OPFRATION AND FOR CAUTION ANN WARNING 0F

PERSONNEL. '

M. TWO OR MORE ENTRY/EGRESS PATYS SHALL BE FPOVIDED TO AND FROM EVERY
MONULEY PRESSURE ISQLATABLFE volLUIMEy QR NTHER AREA WITH RESTRICTEDN
ACCESS, THE TW0O PATHS SHALL 22 <SEPARATEN RY AIRTIAHTY PARTITIONSs OR
SHALL BE AT LEAST 10 FEET APART, AND SHALL FACH LFAN TO AN AREA 1IN
WHICH THE CRFW CAN SURVIVE UNTIL SHUTTLE RESCUF OR RESUPPLY,

N, PROVISIONS SHALL RE MADE FOR DETECTING CCNTAINING (1.FE, CONFINING)
AND CONTRNLLING (1.,E. RESTORING TO A SAFE CCONDITION) EMERGENCIES SUCH at
FIRESY TOXIC CONTAMINATIONs DFPRESSURIZATIONs STRUCTURAL NAMAGEs ETC,

0. PRIMARY PRESSURE STRUCTURAL MATERIALS SKALL ®RE NON-FLAMMABLE,
INTERIOR WALLS AND SECONDARY STRYCTHURF SHALL RE SELF-EXTINGUISHING,

P, ALL CONTINUOUS NONMETALLIC MATERIALS SHALL BE SFLF-EXTINGUISHINA IN
THE MOST SEVERE OXINIZING ENVIQONMENT TN WHICH THEY WILL RF EXPOSED,.
MEANS SHALL RF PROVINED FOR FIREPRQNF SYORAGFE OF MENICAL SUPPLIES,
MAINTENANCE SUPPI_IESs FOODs TYISSUEs CLOTHINGs TRASHr AND FOR OTHFR NON.
SELF-EXTINGUISHING 1TFMSs WHEN THEY ARE NOT IN 1ISFE,

0, MATERIALS USEN IN THE HABITABLE ARFEAS SHKalL NOT OUTGAS TOXIC
CONSTITUENTS IN THE LOWEST PRESSURE ENVIRONMENT TO WHICH THEY WILL SWF

EXPOSED.
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PRELIMINARY PERFORMANCFE SPECIFICATION L SD 7y=245-14
MOnULAQ SPACE STATION - INITIAL STATION SYSTEM
A.1e3 OPERABILITY

R. POTENTIALLY EXPLOSIVF CONTAINERS SUGH AS HIGH PRFSSURFE VESSELS OR
VOLATILE GAS STORAGE CONTAINEDS SHALL AFE PLACEN OUTSINE OF AND AS
REMOTELY AS POSSIALE FROM PERGONNEL LIVING AND NPERATYING QUARTERS, .
WHEREVER POSSIALE THF CONTAINFRS SHALL ®F ISOLATEN AND PROTECTER S0
THAT FAILURE OF ONF WILL NOT PROPAGATE TO CTHERS,

S. REDUNDANT EQUIPMENTs LINESe CABLESY ANN UTILITY RUNS WHICH ARE.
CRITICAL FOR SAFFTY OF PERSONNEL OR MISSION CONTINUATION SHALL FITHER
RE LOCATED ANN ROUTER IN SFPARATE COMPARTMENTS (1.F. SEPARATEDN mY A
STRUCTURAL wWALL ) OR SHALL RE PROTECTEN AGAINST FIRE» SMOKES
COMTAMINATION. OVERPRESSURE, AND SHRAPNEL. ‘

T, ALL WALLSs RULKHEANSY HATCHES AND SFALS WHOSE INTEGRITY IS REQUIRED
TO MAINTAIN PRESSURIZATION SHALL RE REANILY ACCESSIALE FOR INSPECTICN
AND REPAIR BY CRFEWMEN IN PRESSURIZEN SUITS,

Ue ALL EVA ANMN UNPRESSURIZFED COMPARTMENT IVA SHAILL AE CONUUCTED USINR
THE °*BUNQY SYSTEM®. THE BUDNDY SYSTEM SHALL ALSO BF USED NDURING SHIRT-
SLEEVE OPERATIONS IN HAZARNOUS AREAS

V. A MARGIN OF CONSUMARLES SHALL BE PROVINEL ONBOARDe SUFFICIENTY FOR
PERFORMING CRITICAL FUNCTIONS FOR 98 HOURS AT A REAQUCEDN LEVFEL
FOLLOWING ANY CREDIBLE ACCINEMT WHICH RENDERS ONME DPEQSURF ISCLATARLE
COMPARTMENT UNAVAILARLE,

We THE CAPABILITY SHALL BE PROVIDED ON THE SPACE STATION FOR THe
DETECTION OF MALFUNCTIONS AND/OR HAZARNSs TRACING TO THE FAILED REPLACE-
ABLE UNIT ANND THE DISPLAY OF INFORMATION TO THE CREMW NECFSQAPY

FOR CORRECTIVE ACTION,

X, RANGE SAFETY REQUIREMENTS AT KENNEDY SPACE CENTER ANN THE AIR FORCE
EASTERN TEST RANGE SHALL APPLY, WAIVERS REQUIRED TO MEET MISSION
RENUIREMENTS WILL BE IDENTIFIFD,

Y. AT LEAST TWO EGRESS PATHS SHALL BFE AVAILARLE FROM EACH MORULE FOR
EMERGENCY EGRESS OF PERSONNEL DURING MANNER RROUND OPERATIONS,

Z. EMERGENCY SUITS RFEQUIREN IN THE SPACE STATION CORE MODULFE SHALL AF IN
READILY ACCESSIBLE LOCATIONS WITHIN EACH PRESSURE ISOLATABLE VYOLUME,

AA, PROVISIONS SYALL RBF MANE FOR EMERGENCY MENICAL TREATMENT FOR
DURATIONS COMPATIBLE WITH THE RESCUE PROVISIONS,
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RB, THE SAFE FNVIRONMFNT AMN THF SAFF OPFRATIONAL STATUS OR AGTIVATEN
SURSYSTEMS WITHIN THE SPACF STATION SHALL RE VERIFIED PRIDR TQ
PERSONNEL ENTRYs INITIALLY ANND PQIOQ TO RE-ENTRY FO!LONINC TEVPORARY
STATION ABANNONMENT,

CC. NEPLOYMENT AND INITIATION NOF OPFRATIONS CONSINFREN HAZARNOUS SHALL RE
CHFECKEDN OUY FROM A SAFE LOCATINN AFFORE EXPCCING ARFUMEN TD THE
POTENTIAL HAZARNS, ' ‘

NO. ALL EVA SHALL RE CONNDUCTEN EITHER USING THE *AUDDY SYSTEM® OR WITu-
IN VISUAL RANGE OF A SUITED CPEWMAN REANY TC EXIT,

EE. PROVISION SHALL RE MANE FNR THE RETURN CF A CREWMAN !NPA’ACITATFD
WHILE PERFORMING EVA,

FF, PROVISIONS SHALL Bf MADF FOR THE CONTAINMENT ANN/OR DISPOSAL oF
TOXIC CONTAMIKANTG

GG. CONTAINMENT SHALL RF °POVVHED FOR MATERTALS REDUIRING RFTURN VIA THF
SHUTTLE TO PREVENT CONTAMINATION OF THE ENVIRONMENT AND REDUCE THE KAZARND
0F POTENTIAL FIRE AND TOXIC CONDITIONS,

HH., TANKS USEN AS GAS ACCUMULATORS [N INHARITEN AREAS SHALL RE NESIGNED
TO A FACTOR NF SAFETY NF 4.0 AS A MINIMUM, TANK SUPPORTS SHALL BE
DESIGNED TO RFST?AIN THE TANK UNDER PROPULSIVFE EFFFECT OF RAPIDLY ESCAPING
GAS, : '

11, NFSIGN PROVISIONS SHALL B8F INCORPORATEN TO PREVENT UNCONTROLLARLF
HATCH OPENING DUF TN PRESSURE NIFFERENTIALS,
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3.1.3, 7«1 CREDIARLE ACCINENTS

THE SPACE STATION SHALL BE NESIGNED AND OPERATEN SO THAT CREW SURVIVAL
AND STATION SURVIVAL WILL RE ENSURED FOLLOWING THE ACCINENTS DEFINEN HKERE-
WITH, .

A, FIRE

A FIRE IN AN ARFA CONTAINING SURSYSTEMS EQUIPMENT» ELECTRICAL WIRING

OR LARORATORY EONIPMENTs WHICHY DAMAGES ANN PUTS OUT OF cOMMISSION ALL
UNPROTECTEDR OPERATING EOQUIPMENT IN A COMPARTMFNT, A COMPARTMENTs FCR
THIS PURPOSEs IS A SPACE WHICH CAN BE CLOSEL OFF RY DOORS AND HATCHES
RUT WHICH NEEN NNT RF AIRTIGHT OR PRESSURE TIGHT., FLAME PROPAGATINN
WILL BE CONFINED TO THE ONE COMPARTMENT, SUFFICIFNT SMOKE/FUMES WILL RF
PRONUCED TQ RFQUIRE PRAPID FVArUATION OF THE AFFECTED COMPARTMENT RY
PERSONNEL ., PFRSNONNEL IN OTHE? AREAS WILL RE AALFE TO CONINTUE NORMAL
OPERATIONSY RUT WILL RFOUIRE FACE MASKS TO FNTFR THE AFFECTEN AREA, THF
OPENING OF HATCHES AND OTHER NPEMINGS TN THE AFFECTEDN ARFA WILL RE
MINIMIZED FOR 24 HOURSs WHILE FUMES ARE PRESENT, FLECTRICAL CARLE
SERVICE COND!ITSe PLUMBRING LINFES AND DUCTS MAY TEMPORARILY ARECOME
INOPERATIVE (FeGe? POWER WILL RF REMOVEN FRCM FELECTRICAL CARLFSs FLUID
TRANSFER WILL BF TNTERRUPTEDy ETC.) BUT WILL NOT AF AFFFCTFD AY THE
FIRE IF THEY WERF DNESIGNED FOR FIRE PROTECTION, ANN WILL BF ARQUGHT
ON=-LINE AGAIN AFTER A SYSTEM CHECKOUTy WITHIN APPROXIMATELY AN WQUR
SIMILARLYs OPFRATING EOQUIPMENT SPECIFICALLY NESIGNEN FOR PROTECTION
FROM FIRE WILL RF TEVMPNRARILY INACTIVATED» RUT WILL BE RROUGHT ON-L INE
AGAIN AFTER CHECKOUT,

B. MECHANICAL DAMAGE

MECHANICAL OAMAGE CAUSED BY A COLLISION INSIDE THE VEMWICLE WITH tOOSE
OQUT-0F-CONTRpNL MASSES, A MOMFNTUM EQUIVALEANY TD A S0 LR, MASS MOVINA

AT 2 FT/SEC WILL BRE INYOLVEND, THE COLLISION ™MAY OCCUR WITH ANY EQUIP-
MENT WHICH IS EXPOSEDN TN A COLLISION PATH (1,F.s NO INTERVENING FCiJIP-
MENT) OF APPROXIMATELY FIVE FFET OR MORE» AUT NOT TO PRIMARY STRUCTURF,
THE DAMAGE WILL BE CONFINER TN THE EQUIPMENT WITHIN A TWO FOCT RADIUS OF
THE [IMPACT POINT, ALL EQUIPMENTs CABLESy FLUIN LINESe DUCTSy ETC, hILL
RE DAMAGED AND PUT OUT OF COMMISSION UNTIL THFY CAN RE REPAIRFEN/REPLACED
EXCEPTY -EQUIPMENT WHICH 1S SPECIFICALLY ARMCREN FOR PROTECTION AGAINST
COLLISION.
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MONULAR SPACF STATION - INITIAL STATION SYSTEM
3.1.3 OPERABILITY

C. EXPLOSICN

AN EXPLOSION OF ,02S LB TNT ENQUIVALENTs RELEASING SO BTU OF ENERGY 1IN
THE FORM OF HEAT, SHNCK WAVES ANN KINETIC AND THERMAL EMERGY OF SHRAPNEL
NAMAGE WILL RF CONFINEND TO ONF COMPARTMENT (SFFE NEFINITION IN ITEM A) °
ANND WILL CONSIST OF OVERPRFSSMRFEs HFEATs SHRAPNFI. AND ATMOSPHFRIC CONTAMI-
NANTS, ALL FOUIPMENT IN THFE COMPARTMENT WILL RE NAMAGEN ANND MANE
INOPERATIVEs UNLESS ARMOR PLATED FOR PROTECTION AGAINST THIS TYPE OF
EXPLOSION, THE FOUIPMENT WILL REQUIRE REPAIR/REPLACEMENTs DFPENDING ON
THFE NAMAGE SUCH AN EXPLOSION CAN PRONUCE. FURTHER HAZARNS WHICH CAN
RESULT IN THE COMPARTMENT RY SUCH AN EXPLOSIOMs SUCH AS FIRE» ETC.o
SHNUYLD ALSH RF CONSINERFEN AS. PART OF THIS ACCINENT, WALLS AND PRIMARY
STRUCTUREs OR EQUIPMENT OUTSINFE THE AFFECTER COMPARTMENT, WILL NOT RF

DAMAGED,
N, LOSS OF PRESSURIZATION

A LLOSS OF PRESSURIZATION IN A MODULF CAUSEN RY AN ACCIDENTAL PENETRATION
OF AN OUTSIDFE WALL OR BULKHFAN, AY A FAULTY RELIEF VALVE, OR AY A
LEAKING PRESSURE SEAL,., THF TIMF FROM DETFCTION OF THE FAILURE TO
REACHING A NON-HARITABLE EMVIPONMENT WILL BE APPROXIMATELY ( TAD)
CORRESPONNDING TO A 2 /2 INCHFS NDIAMETER HOLE. THIS ACCIDENT MAY
REQUIRE EVACUATION OF THE AFFECTED PRESSURE ISOLATABLE VOLUME AND THE
SURSECUENT DETECTION AND RFPAIR OF THE SOURCF OF LFAKAGF BY TWO IVA
PERSONNEL, NO FOUIPMENT WILL RE DAMAGED ARY THE ACCIDENT ITSELF, QuT
SINCE THE WHOLE OF THE AFFFCTFND PRESSURE VOLUME MAY BE EXPOSED TO VACUUM
CONNITIONSs SENSITIVE EQUIPMEMT MAY HAVE TO RF DEACTIVATEN TO SURVIVE TKE
PERIOD UNTIL REPRESSURIZATION, '

E, FLUIN LEAKAGE

LEAKAGE OF ANY GAS 0OR LJOQUIND WHICH IS PRODUCENs STORED OR ROUTEN:
THROIIGH THE PRESSURIZED ARFAS NF THE VFHICLEs INCLUDING ANY CHEMICALS
tJSFN CR THAT MaAY B PRODUCEN TN FXPER[HFNTS. THE LFEAKAGE MAY JOCCUR

AT ANY POINT THROUGH WHICH THE FLUID IS RNDUTEN, THE AMOUNT OF LEAKAGE
WILL VARY WITH THE PROVISINNS MANE FOR NETECTINN AND WITH THE PROVISIQONS
FOR STOPPING THE LEAKAGE (NUMPING THE FLUIN OVERRNARNDY SHUTTING OFF THE
PROCESSy TRANSFERRINGR TO ANOTHER TANKe FTC.). THIS QUANTITY SHOULN. RE
DEFINED -FOR FVERY POTENTIALLY HAZARDOUS FLUIN ONROARD, FOLLOWING
NETYECTIONy THF LFAKAGE MAY RE CONFINED TO TKF AFFECTED ARFA RY
RESTRICTING AIR CIRCULATION AMA PROVINING A SLIGHT NUMP TN YACUUM IN
THAT ARFA, DAMAGE T0 FQUIPMENT (E,G,» FROM CORROSIONY ETC,) AND THE
POSSIBLE RFOUIRFEMENT TO TEMPORARILY EVACUATE THE ARFA MUST BF CONSIQFERED
SEPARATELY FOR EACH ONROARD FLUID,
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F. COLLISION

A GRAZING COLLISTON WITH ANOTHER VEHICLF OR WITH SPACE NERRIS WHICH
RAMAGES ENUIPMENT NUTSINE THE SPACECRAFTs SUCH AS RCS JETSs RADIATARS,
SOUAR PANELSs ANTENNASy TAMKSe FLUID LINESe NOCYING MECHANISMS, ETC,

THF COLLISION IS NOT SEVERF EMOUGH TO CAUSE A PFENETRATIOM OF PRIMARY -
STRUCTUREs BUT MAY NAMAGE FXPNSED EAQUIPMENT NVER A CIRCULAR AREL Cf
APPROXIMATELY THREE FONOT NTAMETER, THF DAMAGE WILL REONIRF MAINTENANCE/
SEPAIR/REPLACFMENTs TO RESTORFE THE FUNCTION, 1F THE FQUIPMENT IS NCOT
MA!NTAlNAHLE/PEPAlQAnLE/PrDvACFAaLF- THE DANMARE IS TO Bf REGARNED AS
PERMANFNT, '

6. PFRSONNEL LOSS

THE LCSS OF ANY QONfF MAN THPCQUARH INJURYs JTLLMFSSe OR NFATH, PROVISICNS
MUST BE MANE FOR MENICAL TREATMENT UNTIL HIS PFETURN TO FARTHe ANA FOR
CROSS-TRAINING TO Ay OW OTHER PFERGONNEL TO -TAKF OVFR DUTIES NECFSGeRY
‘FOR CREW SAFFTY,

H, FOOD OR WATER CONTAMINATION

BIOCLOGICAL OR TAOXIC CONTAMINATION OF FOOD OR POTARILE WATER SUPPLY,

ALL SIMILARLY PACKAGFN FOOP STOREN IN ANY ONE MONUELE WILL AE ASSUMEC
UNFIT TO EAT., SIMILARLY ALL PNTABLE WATER [N CONNECTED TANKS WILL ALSQ
RE ASSUMEN TOXICs THE WATER HNOWEYER ™AY RE REPROCESSED THROUGH THE
WATER PURIFICATION SYSTEM AND THE TANKS DECPNTAMINAYED T0 RENNER IT
POTARBLE,

I. ACCIDENT IH A HATCH

THE LOSS OF ACCESS TO ANY ONE HATCH ASSEMBLY» NNOR OR OTHER PERSONNTL
OR CARGO TRANSFER OPENING PFECAUSE OF JAMMING 0OF THE MECHANISYs FITHFE?
OPFN OR CLOSEDy NR AFCAUSE OF ORSTRUCTION RY £ARGDs 0OR RECAUSE NF 4
LOrALIZED HAZARNOUS SITUATION(FIREs CUEMICAL SPILLAGEs FLECTRICAL
HAZARDY ETC.)e THE HAZARDOUS OR NON-ACCESSIRLF ARQFA MAY EXTFNN QVFR

A VOLUME 9F AROUT S FT, X & FT, X § FT, AND ARF SITUATED ANYWHERE WITHIN
S FY. OF THE FNGE OF THE HATCH OR QPENING,

THIS ACCIDENT IS NOT 70O BE CONSIDERED CRENIRLF WHERE TWO INNEPENDENT
METHODS FOR OPENING A HATECH HAVE RFEN PROVIDFP AND WHEXRF SPERTAL
PROVISIONS HAVE REEN TAKEN T0 AVOIN HAZARNOUS FOUIPMEMT IN THFE VICIANTITY
OF THF HATCH.
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J, INCAPACITATED EVAa CR IVA MaAN

AN DNT=-0F-CONTROL ANN TNCAPACITATEN MAN PERFORMING FVA OR IVA, RESCUE
1S REQUIRED WITHIN § MINUTES RY A COMPANION ALRFANY SUITEN ANC o
CONNITIONED TO THE SUIT ATMCSPHEREs WHOD IS WAITING IN AN AIPLOCK OR TS
ALSO PERFORMING EVA OR 1vA,

K, METEROIN PENETRATION

METERQIN PENETRATION OF THE PRIMARY STRUCTURE, . THF RESULTS WILL RF -
SIMILAR T0 AN EXPLOSTIONes AS DESCRIRED IN ITEM C» RELEASING S0 BTU OF
ENERGY. SHICH A METEROID HAS A 10 (=3) PROBARILITY OF IMPACT IN 10 YFARS)
ANN THE METEPOIN 1S APPROXIMATELY 0.6 I1MS. IM NIAMETER,  PHYSICAL

DAMAGE WILL RBRF CONFINED TO ONF COMPARTMENT (SFE DEFINMITION IN ITEM A
AND WILL CONSIST OF FINELY NIVIDED MOLTEN HIGH SPEFN SHRAPNFL (FROM
SPALLATION OF THF INNER WALL), ALL EQUIPMENT IN THE COMPARTMENT WILL ®F
NAMAGED AND MADE INOPERATIVEs UNLESS ARMOR FLATEN FNR PROTECTION AGAINSY
THIS TYPE OF SHRAPNEL, PDAMAGFN EQUIPMENT WILL REAUIRE EXTENSIVE RCFALRY
REPLACEMENT, FURTHFER HAZARDS WHICH CAN RESUIT IN THFE COMPARTMENT RY
SUCH AN ACCINENTs SUNH AS FIRFy ETC.s» SHOULD ALSO RE CONSINERED AS PART
0F THIS ACCINENT. THE RESULTING PENETRATICN OF THF PRESSURF WALL WILL RF
2 172 INCHES IN NIAMETER AND WILL CAUSF NEPRESSURIZATION OF THE VFHlCLE
TO AN UNSAFE LEYEL IN APPRNAXIMATELY (TRN),

L., LOSS OF ELECTRICAL PONEp

LO0SS 0OF THE AVAIIARILITV OF ELFCTRICAL POWFR FROM LIKE POWER
SOURCES (ALL SOLAR PANELSY OR ALL FUEL CELLS» OR ALL BATTERIES) IN ONF
PRESSURE VOLUME OR ALL INVFRTFRS IN ONE VOLUMFs AS THE RFESULT QOF &N
ACCINENT AND/DR A SEQUENCFE OF UNEXPECTFD FAILURES., THE LOSS WILL RE
IMMENTATE ulrn NO ADVANCE WARMING. : ' :

M, AT"O%PHERIP CﬂNTANINATION

ATMOSPHERIC CONTAMINATION RY Tnxxr on OTHERW ISE HAZARDOUS CONTANINANTQ
THAT WILL RECUIRF PERSONNFL FEVYACUATICN FROM ONF PRESSURE ISOLATARLE
VOLUME WITHIN TWO MIMUTES OF NETECTION, THE AFFECTEN VOLUME WILL REOQUIRE
EITHFER PURGING TN VACUUM AND SURSFQUENT REPRFSSURIZATIONs ORs IF THE
CONTAMINANT CAN AFE REMOVEN RY THE ECLSSy WILL REQUIRE PROCFSSING OF THE
ATMOSPHERFE FOR TWO NDAYS TO RESTORE A HARITARLF FNV!RONMENT. THE COTHER
‘PRFSSURE VOLYME WILL REMAIMN HABITABLFE, .
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No. ELECTRICAL SHOCK

ELECTRICAL SHOCK TO ANY ONE MAN WHILFE PERFCRMING MATNTENANCE OR WORKING
WITH FLECTRINAL OR ELECTRONIC EQUIPMENT OR .EXYPERIMENTS, THE SHOCK MAY
RESULT IN MOMFNTARY (SECONNS TN MINUTES) LOSS OF PERFNRMANCE CAPARILITY
RY THE MANs TO IMJURY REQUIRING THE MAN'S FMERGENCY RETURN TO EARTH,
ANN/OR LOSS 0NF LIFE,

0. HAZARD IN A NOCKEN MODULE

A HAZARD APPFARING ON A DOCKEN CARGO» EXPERIMFNTS OR OTHER MONULE

WHICH ARISES FROM ANY (OF THE ARQVF ACCINENTS NCCURRING 0N THE MADULFs AS
APPLICABLE, THE MONULE IS TO BE CONSIDEREDN AS A SEPARATE PRESSURE- :
VOLUME FROM THE POINT OF VIEW OF ISTCLATIONy CONTAINMENT: AND CONTRCL.

IF REQUIRENY ACCFSS 7O A DFPRESSURIZEN OR COMTAMINATED MODULFE wlLL Af

AY TWO IVA QR EVA PFQSONNEL.~

P, MODNULE ASBAMNDONMENT

A COMRINATION OF ACCINENTS ANN/OR EQUIPMENT NFGRANATION REQUIRING ThE.
RETURN OF ANY ONFE MONHLE TO EARTHs FOR REPAIR QR RFPLACEMENT, TFE CPEW
MUST CPERATE IN THE REMAINNDER OF THE STATION AT A REQUCEN LEVEL UNT!L
THE MCDULE CAN BF REPLACED ON THE STATION, ,

0., STATIOM ARANDONMENT T ‘

A COMRINATION OF ACCIDENTS ANN/OR SHURSYSTEMS NEGRANATION REOQUIRING

THE ARANDNNMENT OF THE STATIOM RY SOME OR ALL OF THE OCCUPYING: -
PERSONNEL. SUCH ASANNONMEMT WILL NOYT RFE A TIMF-CRITICAL EMERGENCYs ARUT
A DELIRFRATE AARANDONMENT PLANNEN OVER A PERIONN OF NAYS TO. MONTHS,

THE WORST DESIGN CASF 1S  WHEN ONE OF THE SEFARATE PRESSURE VOLUMFS KAS
REEN EVACUATED AND SFALED OFF FOR UP T0 20 NAYS BECAUSE NF MAJOR DAMAGE
0OR CONTAMINATIONY AND ALL PERSONNEL ARF IN THF REMAIMING YOLUME,
FURTHERMOREY SUBSYSTFMS DEGRANATION 1S NOW RFCOMING APPARENT IN THIS -
VOLUMEs RESULTING IN THE NFCICION TN ARANNCNs SiIJCH SURSYSTEMS AS ARE
CAPABLE OF SURVIVAL MUST BE SFT IN: A PASSIVATEN OR QUIESCENT. MONE TC-
ENSURE SAFE PERSONNEL ESCAPE AND TO MINIMIZE NAMAGF FOR POSSIALF
RENCCUPATION AT A LATER DATE.
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2,138 NDANGEROUS MATERTALS AND COMPONENTS

Ly TOXIC FLUIND COINTAINERS SHALL HE LAOCATEN IN UNPRESSURIZEN VCLUMESs OR
SHALL RFE NOURLE CONTAINFD WITH THE CAPARILITY OF NUMPING THE FLyID 10
SPACE OR OFF=LOANING TN ANNTHFED NNUALE rnONTAINFEQe AND OF VENTING THE
SPACE RETWFEN THE TWO CONTAINFRS,

R, NOURLE CONTAINED TOXIC FLUTND CONTAINERS SHALL RF PROVINED WITH MEANS
TO NETECT LEAKAGE OF THE TOXIC FLUIA INTO THF SPACE BETWEEN TKE
COMTAINERSy AN WITH MEANS TO NETECT PENETRATINN OF THE OUTSIDE
COMTAINER, : o

C. MEANS SHaLL 8f PROVIDEN FOR DETECTING A TOXI¢ ENVIRONMENT WITHIN A
SPACF  STATION MONULE CONTAINIMG TOXIC OR PCTFNTIALLY TOXIe FLUINS,

De SPFCIAL PROTECTYIVE GARMENTR AND EQUIPHMENT SUALL AE PROVINED FOR
PERSONNEL WORKING NEAR POTENTIALLY TOXIc MSS FLEMENS DURING GROUNQD
HAMNLING NR WARKING IN A TOXIr ENVIRCNMENT,

£, CAPARILITY SHALL RE PROVINDFN 10 PURGE OR NUMP T0O SPACF A TOXICALLV
CONTAMINATED ATMNSPHERE IN A PRESSURIZEN MOCILF,

F. HAZARDOUS FLUINS NR MAYFQIALS WILL RE NOLRBRLF CONTAINEN DURING HANNLINA
ANN TRANSFER IN PRESSURIZEN ARFAS, CAPARILITY SHALL RE PROVIDEND TN
VERIFY THE INTEGRITY OF HOTH CONTAINERS BEFCRF ANN AFTER TRANSFER,

G. CAPARILITY SWALL RE PROVIDFN TO VENT THE SPACE RETWEEN DOUBLF WALLFD
COMTAINERS FOR HAZARPDQOUS FLUIN HANNLING TQ SPACE AND DUHPING THE FLUTIND T0
SPACE OR OFF-LOANING TO ANOTHFR CONTAINER,

H, PRCCFOURES SHALL RE AVAILARLE FOR TRANSFFRRING HAZARDOUS FLUINSy NR
MATERITALS IN A PRESSURIZEN ARFA FROM A SINGLY PENETRATED DOUALE CONTAINFR
TO A STORAGE CONTAINFR WITHOUT RELFASING FLUIN OR MATFRIAL TO0 TKE MSS
'ATMSOPHERF.

1. NURING HANNLING AND TRANSFFR OF HAZARDOUS FLUINS OR MATERIALS» NC
OTHER MAMNEN OPERATIONS SHALL BE PLANNFO ALONG THE TRANSFER PATH,

J. THF PRESSUPESs TEMPERATURES,y OR NTHER PARAMETERS WHICH INDICATE THE
STATHS OF HAZARDOUS FLUIDS OR MATERIALS SHALL BE VERIFIABLE,

K, TRANSFER LINES FOK HAZAPNONS FLUIDS SHALL AF LOCATED OUTSIDE TKE
PRFSSURIZEDP VFSSELS NR SHALL RFE NOUBRLE WALLEN WITH THE CAPABILITY oF
VENTING THE SPACE BRETWEEN THE TWND CONTAINERS Y0 SPACE,
SPACE NIVISTON NORTH AMERICAN RCOCKWELL CQORPORATION SEC 3.1.3
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3.1e3.9 INDUCEN ENVIRONMENT
SEF APPENNDIX 10,4
Je143,1C LIFE SUPPORT

THE SPACE STATION SYSTFM SHALL ®F DESIGNEN TO MAINTAIN A CONTRCLLED
HEALTHFUL AND SAFE ENVIRONMENT AND TO PROVINE FOR THFE SUSTFENANCE AND
WELFARE OF PERSONNEL IN ACCOMPLISHING OPERATICNSs MAINTENANCES» ANN
CONTROL TASKS, NETAILEN REQUIREMENTS SHALL RE AS SPECIFIED IN THE
CREW HARITABILITY SUBSYSTEMy PARAGRAPHK 3,13,7,.

Tete3.11 THERMAL CONTROL

A, THE THERMAL CONTROL SYSTEM SHALL BF NESIGNEN TO PROVINE THERMAL
BALANCE OF THF SPACF STATION,

B. THE THERMAL CONTRCOL ASSFMBLY SHALL AFE DECSIANED TO OPERATE NORMALLY
IN A 280 NMI,» SS DEG INCLINATIONy X-POPs 7-LV FLIGHT MONE,

€. THE THFERMAL CONTRCL SYSTEM SHALL LIMIT THE TEMPFRATURE DOF INTERIOR.
WALLS OF PRESSURIZED VCLUMFS TO A MINIMUM OF S7 NFG F AND A MAXIMUM OF
105 NEG F NURING MANNED OPFRATIONS aAND A MINIMUM OF 4N DEG F TO A MAX-
MM OF 135 NEG F NURING UNMANNED OPFERATIONS.

N, THE THERMAL CONTRCL SYSTEM SHALL PREVENT FORMATION OF CONDENSATICN
ON INTERNAL SIUIRFACES,

£, THE THERMAL CONTRCL SYSTEM SHALL LIMIT T¢F HEAT LOAD GAIN TO TPE
SPACE STATION INTERNAL ENVIROMMENT FROM THE EXTERNAL ENVIRONMENT TO A
MAXIMUM OF 1000 RTU/HR/MODULE (STATION AND CORE),

Fe THE THERMAL CONTROL SYSTEM SHALL LIMIT THE HEAT LOAD LOSS FROM THE
SPACE STATION INTERNAL ENVIRONMENT TO THE FXTERNAL ENVIRONMENT TO A
MAXIMUM OF 2002 RTU/HR/MODULE (STATION AND CORE),

G, THE THERMAL CONTRCL SYSTEM SHALL PROVIDE FOR TRANSFER ANQ REJECTION
OF HEAY TO SPACE VIA INTERMAL COOLING LOOPS AND EXTERNAL RADIATORS

H, INTERNAL COOLANT LOOP FLUINS SHALL BE NON-TOXIC AND NON-FLAMMARLE,

1. THFRMAL CONTROL SYSTFM DNFESIGN SHALL CONSINFR OPERATION OF VARIOQUS
FQUIPMENT IN A QUIESCENT MODE AND DEPRESSURIZFD STATE AS WELL AS
NORMAL MANNEN OPERATIONS,
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MONUL AR SPACE STATION - INITLAL STATION SYSTEM
3e1e3 OPERABILITY
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Jo THE THERMaAL CONTROL SYSTEM SHALL BE CAPARLF OF ACCOMMONATING A

MAX IMUM HEAT LOAN OF 10S»000 ATU/HR AND A MINIMUM OF (09180 RTU/HR .
NURING NORMAL MANNEN OPERATIONS. HEAT LLOADS TN RE ACCOMMODATED DURING
RUILNUP QUIESCENT PERIONS OF NPERATION ARF 2574 BTY/HR CONTINUOUSLY AND
4737 RTU/HR INTERMITTENTLY FOR /2 HR EACH DAY ANN 4 /2 HRS PRIOR T0
SHUTTLE ORRITFER . ABERTKING, BRBUTLDUP HEAT LOAD CAPARILITY SHALL ALSO
ACCOMMONDATE AN ANDITIONAL. 700 RTU/HR/MAN NURING MANNED PERIONS OF CQPFR-
ATION, ANDPITIONAL EQUIPMENT HEAT LOAOS TO RF ACCOMMODATED DURING MANNED
PERIONS OF OPFRATION DURING 8!'ILNUP ARE TO RF NETERMINEND. THE FORE-
GOING BUILNPUP HEAT LOADS APPLY NURING BHILDUP OPERATIONS PRIOR TO NE-
LIVERY OF STATION MONULE (. THE NORMAL OPERATIONS THERMAL CONTROL PRO-
VISIONS OF Sm-t WILL BE USFD AS REQUIREDN FOR SUABSEQUENT AUILDUP,OPER-
ATIONS, THE NORMAL CPERATIONS HEAT LOAN DICTDI%UTION IS SIMMARIZED IN
THE FCLLOWING TARLE,

TABLE 3e143e11 HFAT LOAD DISTGIBUTION SUMMARY

MONULE MAXIMUMy CREW DAY MSS TOTAL s+ CREW DAY
- KEAT - ~ HEAT LOAD -BTU/HR - HEAT LOAD BTU/HR
SOURCE . S ORBITAl AVERAGE A ORBITAL AVERAGE
. : ATR Llnutn TOTAL AIR L1auIn TOTAL
CORE MODULE + | 120n65. | 39R1S S1680 10775 26690 |. 374ss
SM=1 MODULE 11208 20126 11132 9384 1s670 | 25054
GM=2 MONULE " . ‘6185 | a%ng 14985 5245 | 8660 |. 13905
SM-3 MONULE 11400 11870 23070 65126 7375 13500
SM-4 MONULE - 3857 20126 29983 5259 7902 |- 13180
TOTAL 50713 |1007337 151050 3678R 66297 | 103085

¢ PROVIOES COCLING FOP POWER ROOM
se DESIGN HEAT LOAD CONTRIBUTION T0O ¥SS TOTAL

SPACE DIVISION NORTH AMERICAN ROCKWELL CORPORATION SEC .13
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MONULAR SPACE STATION - INITIAL STATION SYSTEM
3,2 SYSTEM DESIAN _ANN CONSTRUCTION STANDAR(OS

2.2 SYSTEM DESIGN AND CONSTRUCTION STANDARDS
J.2.1 NESIGN COMPATIRILITY

A, THF MAXIMUM EXTERNAL NDIMENSIONS OF THE MONULES SHALL 8F {4 FT, IN
NIAMETER AND UP TO s5a FT, IN LENGTH, MFCHANISMS THAT ARE EXTERNAL

AUYT ATTACHED TO THE MODULFe SHICH AS HANNLING RINGS» ATTACHMENTS FOR NF -
PLNOYMENTY BRERTHING MFCHANISMSe STORAGFE FITTINGSs THRUSTERSY FTC.? SHALL
BE CONTAINEDOs AT LAUNCHs WITHIN AN ENVELCPE OF IS FTY, DIAMETER AND €0
FT. LENGTH,

B, THE SPACE STATION MODULES WILL BF LAUNCHEN PRESSURIZEN,

C. THE SPACE STATION SHALL BE CAPABLE OF USE IN ORRITS OF S5 DEGREF
INCLINATIONS AT ALTITUNFS RETWEEN 240 AND 270 NAUTICAL MILES,

Ne THE SPACE STATION SHALL BE NESIGNEN TO SERVEs WITH MINIMUM [NORAIT
MODIFICATIONY FOR THE GROWTH STATION WHICH WILL BE ASSEMBLED IN
ORRIT AT A LATER NATE,

E. THE SPACE STATION DESIGN SHALL BE ADAPTARLF, THROUGH MINIMUM RENESIGN,
TO ARTIFICIAL GRAVITY OPERATIONS, :

Fo POTENTIALLY EXPLOSIVE CONTAINERS SUCH AS MIGH PRESSURE VESSELS
(GREATER THAN 7180 PS1) OR YOLATILE GAS STORAGF CONTAINERS SHALL RE
PLACED OUTSINF OF ANN AS RFMOTELY AS POSSIRLE FROM PERSONNEL LIVING

AND OPERATING QUARTERSs AND WHERE POSSIRLE ISOLATEN AND/OR PROTECTED

€0 THAT A FATLURE OF ONF WILL NNOT PROPQGATE TO OTHERS., THE CARGO MCNULE
1S ACCEPTARLE FOR STORAGE OF HWIGH PRESSURE VESSELS, ‘

G, THE DESIGN TO TARGET WEIGHY 0OF THE MODULES SHALL NOT EXCEEND 20000
POUNNS, TARGFT WEIGHT INCLUNFS NRY WEIGHT» CONSUMARLESy EXPERIMENT
PRNAVISIONSs AND RUILNUP PROVISIONS, THE MCNULE SHALL BF DESIGNED TC
STRUCTURAL L0OADS RESULTING FROM A MAXIMUM WEIGHT OF 259000 POUNDS.,

He AS A GOALs COMMON MODULE STRUCTURESY SYSTEMS, SURSYSTEMSs AND ASSEM-
BLIES FOR SPACE STATION MONULFS SHOULND AE OEVELOPEN.

I. EACH MOPULF SHALL RE DESIGNED AROUND A CCMMON RFFERENCE, THAT REF--
FRENCE SHALL RE SUCH THAT THE CREW AND EQUIFMENT ORTENTATION IS CON-
SISTENT THRCUGHOUT ANY SINGULAR MODULE. AS A GOALs ALL COMMON MODULES
WILL HAVE THFE SAME REFERENCE,

Jo THE SPACE STATION SHALL RE DNESIGNED FOR FASE OF MANUFACTUREs ASSEMRLY,

SPACE NIVISION NORTH AMERICAN ROCKWELL CORPORATION : SEC 3.2
PAGE 0CI
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MONULAR SOACE STATION - [MITIAL STATION SYSTEM
7.2 SYSTFM DESIGN AND CONSTRUCTION STANBARDS
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INSPECTIONy AN MAINTENANRE, INSOFAR AS PRACTICARLFEs SPACE STATICON COM-
POMENT PARTS SHALL RF INTERCHANGEABLE OR REFLACFABLE., WHEN PRACTICAL:
MONULAR PACKAGING OF HARQWAREs INCLUNING MOCIFICATIONS, SHALL PROVIRF
INTERCHANGFARILITY,

‘Ko VEMICLF FLUID SYSTEMS .AND THEIR SEQVICING EOUIPHENT SHALL BE DESIGNED
TN PERMIT COMPLETE FLUSHING ANND DRAINING NURING GRNUND CHECKOUT.

L. AS A GOALy NO ORIFNTATION RESTRICTIONS WILL BE ITMPOSEN BY SURSYSTFMS,

M, NDESIGN FEATURFES OF SPACE STATION SURSYSTFM [FRU AND SURSYSTEw PHYS-
ICAL INPLACE INTERFACES» SHALL CONSINER POTENTIAL WEAR AND DAMAGE NUF
TO MULTIPLE RFPLACEMFENT,

Ne SURSYSTEM AND COMPONFNT ARRANGEMENTS AND ACCESSIRILITY SHALL BE CP-
TIMIZED IN RFLATIONSHIP T0O FRFQUENCY AND PRIORITY OF REPLACEMENT AND
NATURE OF MATMTENANCE FUNCTIONM TO RFE ACCOMPL [SHFED,

0. THE ATMOSPHERIC OVER PRESSHRE RESULTING FROM RaPIN RELEASE OF THE GAS
FROM_ANY SINGLE ®RESSURE VESSEL OR MANIFOLDEN COMBINATION OF PRESSURE
VESSELS IN AN INWABITEN MONULE SHALL NOT RESULT IN A STRUCTURAL FACTNR
0F SAFETY OF LESS THAN 1,5, (MAXIMUM OVER PRESSURE 1S 19,8 PSIA BASEN
ON NORMAL ATMOC’JHEQ[(‘ ORESSURFE OF 18.7 PSIA.)

3.2.2 DESIGN CRITERIA

Je2e?0! NAT“RAL ENV]RONMENT

THE SPACE STATION NESIGN SHALL PROTECT THE CREW AND WITHSTAND THE LOADS
IMPOSEN BY THE NATURAL ENVIRONMFNTS AS DEFINED [N PARAGRAPH 3.1.3.4.

3¢202e 2 lNDUFEn ENVIRONMFNT

THE SPACE QTATION NESIGN SHALL DQOTEPT THFE CREW AND WITHSTAND TKE LCARS
IMPQOSEN RY THE INDUCED ENVIRONMFNTS AS DEFINFED IN PARAGRAPH 3.1.3.9.

e e . P S T W N e A% G R D W T T E G TR R G T R R R AR v R S D S TR D P G T T R e e S e e b R D D R R W e W W T W A T .-

SPACE NIVISION NORTH AMERICAN ROGKWELL CORPORATION SER 3.2



- - - e G S T S e P o S P A S W S ST M WP b D G P aE P Wn W D AR P A M e G G P W Wb MY e w wh o G -

- - - W W h S D T S . e TS G e G e e S - G A A G M P W AP M P A e e e N M S M T e A R M S - e e WP A A e

MONULAR SPACE STATION - [INITIAL STATION SYSTFM
7,2 SYSTEM NESIGN ANN CONSTRUCTIGN STANNARDS
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3e2.2.3 FACTORS OF SAFFTY

THE FOLLOWIMG FACTNRS OF SAFETY SHALL ABF USED FOR STRUCTURAL NESIGNs
APPLIEA TO LIMIT LNAD -~

CONDITION FACTOR 0DF SAFETY
ULTIMATE | YIELD
UNMANNEN 1.50 1e2N
MANNFN
LONG~-TFRM SUSTATNEN L0OANS 2.00 1eS0
SHNRT-TERM TRANSIENT LCADS 1+7S !

ALL PRESSURE VESSELS SHALL RF DFSIGNEN WITH AN UTLLIMATE FACTOR CF SAFETY
0F 2.0, TANKS USED AS GAS ACCUMULATORS IN INHABITED AREAS SHALL BE DESIGNED TO A FAC'IOR
OF SAFETY OF L.0 AS A MINIMUM. '

Je2e2.4 LIMIT cONDITION

NO SYSTFM SHALL BE DESIGNFD INCAPARLE OF FUNCTYIOMING AT LIMIT L 0AN
CONDITICONS, '

3.2.2.5 FALL SAFE

SYSTEM OR COMPONENT FAILURE SHALL NOT PROPAGATE SFEQUFNTIALLYs [ ,E.9 NESIGA
SHALL FAIL SAFE.

A, ALL VENT SYSTFEMS SHALL RE NESIGNEN [N SUCH A MANNER THAT A FA[LUKRF
OF ANY COMPONFNT WILL NOT RESULT IN LOSS OF PRESS!RFE VOLUMFE ATMOSPHERE.

3e2.2.6 DESIGN MARGINS
ALL SPACE STATION SYSTFMS SHALL RFE DESIGNED TC POSITIVE MARGINS OF SAFETY,
3e2.3 SELECTION OF SPECIFICATION ANO STANNARDS

AL SPECIFICATIONS ANN STANDARDS APPLICABLF TC THE PRFMISSINN OPERAT (NS
SUPPNRT SYSTEM LAUNCH ESSENTTAL nR MISSINN FSSENTIAL FOQUIPMENT AS WELL AS
ALL FLIGHT EQUIPMENT SHALL RF SFLECTEDN IN THE FOLLOWING ORNER OF
PRECEFNDENCEy UNLFESS SUCH SELERTION [S PROHIRITEN RY THE CRITICALITY CATFGORY

- e U Er D e D s S P A D e S D R D L > - > T S = e =D R W T T S W = R Y G Gr P D = AR WP P D W W WD e . om -
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MONULAR SPACE STATION - INITIAL STATION SYSTEM
3.2 SYSTEM DESIGN AND CONSTRUCTION STANDARDS.
OF OUALIFICATION REQUIREMENTS,
A. FEDERAL SPECIFICATfONé AND STANDARDS APPROVED FOR USE BY NASA
R. MILITARY SPECIFICATIONS ANM STANDARDS (MILs JANs OR MS)
C. OTHER ADOVERNMENT SPECIFICATIONS ANN STAN[ARNS (NASAy ETC,)
D. INDUSTRY SPECS ANND STANPARNS |
E. NR/SD SPECIFICATIONS ANP STANDARNS
7.2.4 MATERIAL, PARTS AND PRNCESSES

MATERIALy PARTS ANN PRNCESSES TN RE INCORPORATEN SHALL RE SELEGTEN WITH THE
FOLLOWING CONSINERATINNS -

Ae MATERIALSs PARTSs AND PROCFSSES SHALL RE SUITARLFE FOR THE PURPCSF
INTENNEN. SAFETYs PERFORMANCFEs RELTARILITYs LONG LIFE AND MAINTAIN-
ABILITY OF THE ITEM ARE OF PRIMARY [MPORTANCE.

R. WHERE POSSIALFy MATERIALS AND PARTS SHALL RF OF THE KIND ANO QUALTTY
WINELY AVAILARLE IN SUPPLY CHAMNELS,

C. WHEN PRACTICARLE» MATERIALS AND PARTS SHALL RE NONPROPRIETARY.
D. WHENEVER POSSTIRLEs SINGLFE SOURCE ITEMS SHALL BE AVOIDED.

Fo WHEN PRACTICARLEs FOQUIPMENT SHALL BE DFSIGNEN-WITH A MINIMUM OF
ANJUSTARLE CNMPONENTS, . :

7¢2.5 STANDARD AN COMMERCIAL PARTS

INTEMNDED USFEy COMMONALITY) AVAILABILITY' AND COST CONSIDEQATldNS WILL
GOVERN THE SELFCTION RETUWFEEN GOVERNMENT STANDARD ANN COMMERCIAL- PARTS,

J.2.6 MDISTURE AND FUNGUS RFSISTANCE

FUNGIIS-INERT MATERTALS SHALL BF USED TO THE GREATEST EXTENT PRACTICARLE,
FUNGHS-NUYTRIENT MATERIALS MAY BFf (ISEN lF PROPERLY TREATED TO RECOME FyUNGyS$S
RESISTANT, THE TRFATED MATERIAL SHALL MEFET THE FYNGUS TEST IN MIL-SID-RIC.
FATERTIALS THAT ARE NOT FUNGUS RFSISTANT MAY RE UUSED IN HERMETICALLY SFEALED
EQUIPMENT AND NOTHER OUALIFIEN USES THAT SYALL NOT ADVFRSELY AFFECT
FQUIPMENT PERFORMAMNCE OR SERVICF LIFE,

SPACE DIVISION NORTH AMERICAN ROCKWELL CORPORATION SEC 3.2.



MODUL AR SPACE STATINN - INITIAL STATIOM 5vsrrh'
1.2 svsrrn oesxrw AND' CONSTRUCT ION sTAMnAoos

3.2.7 CORROSION or METAL PARTS -

NESTGN SHALL USF METALLIC MATERTALS CHOSEN FOR THEIR CNRRNSION RESISTANCE
CHARACTERISTICS, ALL METAL PARTS SHALL BF SUITAARLY PROTECTED TO RESIST:
CORROSION NURING NORMAL SERVICE LIFE.

3.2.8 ELECIRICAL CONDUCTIVITY

MATERIALS USED IN ELECTRONICS OR ELECTRICAL CCNNECTIONS SHALL MAVE SUCH
CHARACTERISTICS THAT, NURING SPFCIFIED ENVIRONMFNTAL CONDITIONS» THERE
SHALL BF NO ADYFRSF EFFECTY UPON THE CONQUCTIVITY OF THE CONNECTIONS,

3.,2.,9 INTERCHANGEARILITY AND REPLACEARILITY

NESIGN SHALL INCLUDE EASE OF MAMUFACTUREs ASSFMBLY»s INSPECTIONs AND
MAINTENANCE. {NSOFAR AS PRACTINARLEs COMPONFENT PARTS SHALL BE ,
INTERCHANGEARLE OR REPLACEARLE IN ACCORPANCE uxru ‘MIL=-1-8500. WHEN
PRACTICALv MODULAR PACKAGING OF HARDWARE » lNCLunING noanICATIONS.
SHALL PROVINE INTERCHANGEABILITY,

Je2.10 WORKMANSHIP

ALL PARTS AND ASSEMBLIFS» SHALL RE DESIGNEDs CONSTRUCTED» ANND FINISHEDN

IN A THOROUGHLY WORKMANLIKE MANNFR, CONTRACTUAL SPECIFICATIONSY WHERE ~
APPLICARLE» SHALL RE THE GOVFRNING CRITERIA FCR WIORKMANSHIP, AREAS
INVOLVING WORKMANSHIP NOT COVERFD HY CONTRACTUAL SPECIFICATIONS SHALL

RE IN ACCORNANCF WITH REST ACCEPTEN MANUFACTURING PRACTICES ANP OF

CUALITY TO ASSURE SAFETYy PROVINE OPERATION ANND SERVICE LIFF. SPECIAL:
ATTENTION SHALL BF GIVEN TO NEATNESS AND THORCUHGHNESS OF ASSEMRLYs LIRING
MARKING OF PARTS AND ASSEMRLIESs FINISHINARY FITTINGe AND FRFEDOVM CF PARTS
FROM RURRS» SHARP FNGFES» ANN PRNTURERANCES,

9.2.11 ELECTROMAGNETIC INTERFERFNCE
3.2.11«1 SURSYSTEM INTERFERENCES

THF NESIGN REQUIREMENTS INCORPORATED TO ASSURE FLFCTROMAGNFTIC INTER-
FERENCF-FREF OPFRATION SHALL RE THOSE SPFCIFIEN AY MIL-STN-g6y FOR
ELECTROMAGNETIC EMISSION AND SUSCEPTIAILITYs ANN MIL-R-SNR7 FOR ELECTRICAL
RONNING., DETAILS OF THESE RFQUIREMENTS SHALL RF NEFINED IN THE MIL-F-80S]
REQUIRED ELFCTROMAGNETIC INTERFFRFNCE CONTROL PLAN, '

Je2.1162 SYSTEM COMPATIBILITY

- - P T = - = . = . = = - = - - > = = - - . - - - -
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MONDULAR SPACE STATIAN - INITIAL STATION SYSTEM ‘
2.2 SYSTFM DESIGN ANO CONSTRUCTION STANNARDS

THE NESIGN REQUIREMENTS INCORPQORATEN TCO ASSURE TATAL END ITEM ELECTRO-
MAGNFTIC COMPATIRILITY SHALL BRE THOSE SPFCIFIFN RY MIL-E-60S1,

3.2.12 STORAGE

STORAGE REOUIREMENTS SHALL RF [N ACCORNANGE WITH SPECIFICATIONS AND
STORAGE REQUIREMENTS APPPOVEN BY NASA,

3.2.!3 DRAWING STANDARDS

THE SPACE STATION NRAWINGS ASSOCIATED LleS AND MARKINGS SHALL BRE IN
ARCORNANCE WITH THE SPACE STATINN CONFIGURATICN MANAGEMENT REQUIREMENTS
PLAN REF SD 70-141 (MSC 00710),

Je2.18 COORNDINATE SYSTEM STANNARQDS

THE COORDINATE SYSTEM TO RE USEN FOR NESIGN AS A COMMON FRAMF OF
REFERENCE IS SHOWN IN FIGURF 3,2,1U4=-1, ORRITER INSTALLATION COORDINATES
ARF SHOWN IN FIGURFE 3,2.18-2, FfOR REFFRFNCFs THF MSS ASSEMARLY COORDINATES
ARE SHOWN IN FIGURE 3,2,14-3,

Je2.15 CONTAMINATION

EQUIPMENT OR. MATERTAL SENSITIVE TO CONTAMINATIOM SHALL RE HANDLEN IN A
CONTROLLED ENVIRONMENT, FLUINS AND MATERIALS SHALL ®E COMPATIALE WITH
THE COMPINED ENVIRCNMENT IN WHINH THEY ARE EMPLOYED, PROCESS
SPECIFICATIONS WILL BE FORMULATFD TO PRESCRIRE HANDLING AND APPLIPATION
METHODS,
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MONUL AR SPACE STATION - INITIAL STATION SYSTEM .
3.2 SYSTEM DESIGN AND CONSTRUCTION STANNARDS
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PRELIMINARY PERFORMANCE SPECIFICATINN SN 71=21%-1
MONUL AR SPACE STATION - [NITI1AL STATION SYSTEM
3.2 SYSTEM DESIGN AND CQONSTRUCTIEeN STANDARDS
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MONDULAR SPACE STATION - INITIAL STATION SYSTEM
3.3.1 STRUCTHRAL AN MECHANICAL
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THIS SURSYSTEM IS ONE OF THE SEVEN FUNCTIONAL GROUPINGS OF MAJOR SURSYSTEMS
THAT COMPRISE THE SHUTTLE LAUNCH MODULAR SPACE STATION, .

erepanenK 222

APPROVAL 7 Z-  'SURSYSTEM PROJFCT ENGR

'~ SYSTEM ROMTS/INTERFACES

APPROVAL - SURSYSTEM PROJFCT MGR

APPROVAL fmofeif-ffdel2 PROJECT ENGINEFRING MGR
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‘MONULAR SPACE STATION. INITTAL 3TA1]QN=SYSTEH
3.3.1 STRUCTURAL AND MECHANICAL

3.3 SURSYSTEM REOQUIREMENTS
3.3.1 STRUCTURAL/MECHANICAL SUBSYSTEM

THE STRUCTURAL AND MECHANICAL SUBSYSTEM PROVIDES THE SPACE STATION
PRESSURE ENCLOSURE AS WELL AS THE LIVING AND WORKING OQUARTERS CONTAINED
WITHIN THFE STRUCTURE, IT PROVIDES FOR THF MOUNTING OF ASSOCIATED
SURSYSTEM HARDWARE AND THE GEMERAL PURPNSE LARNRATORY PROVISIONS AND
PRNOVIDES STORAGE FACILITIES, IT ALSO PROVICES BERTHING PORTS AND
MECHANISMS FOR CREW AND EQUIPMENT TRANSFER,

7.3.1.1 PERFORMANCE REQUIREMFNTS
Jedelelel NORMAL OPERATIONS
Je3elelelel PRIMARY srpucrunr REOU]REMENTS

A. THE STRUCTURE SHALL HITHSTAND HIYHOUT rxcres:vs DEFLFCTION oR FAILURE
THE INDUCED ENVIRONMENTS OF NORMAL SPACE SHUTTLE FLIGHT AND THE NORMAL
LANDING LOADS AS SPECIFIEN IN PARAGRAPH 3.!.3 9, - :

Be THE STRUCTURE SHALL WITHSTAND WITHOUT EXCFSSIVE DEFLECTION OR FAILURE
THF NATURAL FNVIRONHENTAL CONNITIONS SPECIFIFD IN DARAGRAPH 3ele3el,

C. THE PRIMARY STRUCTURE SHALL BE DESIGNED lN ACCORHANCF WITH THE
FACTORS OF SAFETY SPECIFIEN IN PARAGRAPH 3.2.2.3,. : .

De THE EXTERNAL DIMENSIONS OF THE MOOQOULES SHALL .B8E 14 FOOT DI1AMETER

AN A MAXIMUM LENGTH OF SAR FEFT. MECHANISMS THAT ARE EXTERNAL mUT
ATTACHED TO THE MODULEs SUCH AS HANDLIMG RINGSy ATTACHMENTS FOR DEPLOV-
MEMTy STORAGE FITTINGSs THRUSTERSs ETCe.s» SHALL ARE CONTAINMED AT LAUNCH
WITHIN AN ENVELOPE 15 FEEY IN NIAMETER AND 60 FEET IN LENGTH, LOCAL-
1ZED EXTERNAL STRUCTURAL FRAMING BEYOND THE & FOOT DIAMETERy B8UT WITHIN
1S FOCT DIAMETER IS AGCFPTARLF,

F. THE PRIMARY STRUCTURE SHALL RE DESIGNFN FOR A USEFUL LIFFE OF 10 YEARS
WITHOLT REPLACEMENT OR EXTENSIVE RECONDITIONING,

Fo. THE STRUCTURE SHALL WITHSTAND THE FORCFES IMPOSED BY MANIPULATOR EX-
TRACTION FRQOM THFE SPACE SHUTTLE CARGO RAY AND RERTHING TQ THE MSS WITHOUY
EXCESSIVE DEFLECTION OR FATLURE,

G, DESIGN OF THE BASIC STRUCTHRAL ELEMENT SHALL BE SUCH THAT ALL BERTHING
AN PRESSURE LOANS ARE TAKEN THROUGH THFE PRIMARY STRUCTURE T0O ALLOW

. SPACE anlSION NORTH A"ERICAN qOCKNFLL r‘0"“"‘0‘:?ATION o SEC 3e3e1
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HOUULAR SPACE STATION ~ INITIAL STATION SYSTFM
3.3.1 STRUCTURAL AND MECHANICAL
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MAXIMUM FLEXIRILITY FOR INTFRNAL ARCHITECTURAL ARRANGFMFNTS, PRIMARY
STRUCTURE IS DEFINED AS THAT STRUCTURE COMMON TO ALL RASIC STRUCTURAL
FLEMENTS, FLOORSY PARTITIONSs EQUIPMENT MCUNTINGs AND NTHER STRUCTURFE
PECULAR TN A PARTICULAR CONFIRURATION SHALL RF SECONNARY STRUCTURE, -

He STRUCTURAL MECHANISMS SHALL BE CAPABLE OF FULFILLING ALL REAQNIRECL
FUNCTIONS WITH NO RESTRICTIONS OMN STATION OPIFNTATYON REILATIVF T0O TPf
SUN AND EARTH, -’

l. AS A DESIGN GOAL»s» THE STRUSTURE OF EACH STATION MODULE SHALL-RE NE-
SIGNED TO LIMIT LEAKAGE FROM THE HOOULE TO 0.5 LR/NAY BASED ON A 4,7
PSIA 02/N2 ATMOSPHERE, '

Jo SPACE STATION MONULE STRUCTURAL ARRANGEMENT SHALL RE SUCH THAT THF
MONULE CG IS LOCATED WITHIN THC SHUTTLE PAYLOAD CG ENVELOPE AS TLLUS-
TRATED IN FIGURE 3.3.0elelel-1t, C

30
e 25 L ALLOWED CG LOCATIONS
9 - . B
W
>3 201
<8
8 15
Q=
>.
L 0
Lt bttt bt
0 10 20 30 40 -+ 50 60 70
PAYLOAD LONGITUDINAL CG LOCATION MEASURED IN FEET
FROM THE FRONT OF THE CARGO BAY
FIGURE 3.%efelefol=] SHUTTLE ORBITER PAYLOAN CG FENVELOPE

K. AS A GOAL» THE FUNDAMENTAL REMDING/TNRSICNAL NATURAL FRFOUENCY MQONE CF
THE SPACE STATION CONFIGURATION SHALL AE GREATFER THAN ONF HZ.

SPACE DIVISION NORTH AHERICAN ROCKWELL CORPCRATION " SEC 3.3.1
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MOﬂULAP SoACE cTATH‘N - INITIAL'STATION SYSTEM
3.3.1 STRUCTHRAL ANMN MECHANICAL
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L, EVAa/zIvVAa ATRLOCKS SHALL RE LOCATEN TO PERMIT EVA AND I1VA (CREW AGRESS TN
ANND FROM FACH PRESSUPE ISOLATARLFE VOLUMF,. THFQF SHALL RE AT LEAST OME
IVAa AIRLOCK AND THIS WILL. ALLNW 1VA INTA FaCH PRESSURE 1SNLATARLE VOLUME,
THFERE SHALL RF AT LEAST ONF EVA AIRLOCKX ACCFSSIALE FROM EITHER PRFESSURFE
ISNLATABLE VOLUME INNEPENNDENT OF ANY ONF EVA AIRLNCK. AJRLOCKS IN THIS
CONMTEXT CAN 'RE NEFINEN AS-A SPECTALLY OFSIGNEN INTFRMEDIATE NHAMAER
INDIVIDUAL MODULFEy PRESSURE VvALUME, OR VARIATION THFREQF WHICH CAKN GAT-
ISFY THE IVA/FVA FUNCTION REQUIREMENTS,

M. THE CAPABILITY FOR RAPIN NFPRESSURIZATION ANN REPRESSURIZATION,
FVA/IVA AIRLOCKS 1S REQUIREN, DEPRFSSURIZATION CNMTROL SHOULD ®F POS-
SIRLE FROM INSINE aANR OUTSINE THE SPACE STATION AS WFELLL AS FROM INSINF
THE AIRLOCK., REPRESSURIZATION CONTROL SHOULD RE PNSSIBLE FROM AOTH IN-
SINE THE. SPACF STATION AND INSIDE THE AIRLOCK. o :

N, FOUR MANIPULATOQ SOCKETS an DEGREES APART LocATrn APkOXIMATELY
ON THFE MONULE €G SHALL BE PROVIDED ON ALL MCNULES,

0, MODULE TRUNNINON SUPPORTS SHYALL BE PROVICEN TN ACCOMMONATE SHUTTLF
PAYLOAD TRUNNION RETENTION LATCH MECHANISMS,

Je3elelele2 SECONNDARY STRUCTURE RFQUIREMENTS

A, FLCORS SHALL RAE NFSIGNED TN CARRY THE CCNVENTIOMAL LOANS OF THE
ARCHITECTURAL DESIGN AND THF FQUIPMENT INSTALLEN ON THEM, FLOORS SHALL
BRE SUPPORTED TO ALLOW FOR THERMAL ANN PRESSURE EXPANSIOGN/CONTRACTION,
THFY SHALL NOT REf A PARTY OF THFE PRIMARY STRUCTURE, STATION MOQUYLF FLOOR
ORIENTATION SHALL 8E IN THE X-Y PLANF WITH RESPECT TO MONULE COORNDINATES,

B. AS A GOAL+ EQUIPMENT ANN EOUIOMENT SUPPNGTS SHALL RE ARRANGEN OR
MOUNTED SUCH THAT THE ENTIPE INSIDE SURFACE OF THE PRESSURE SHELL CAN
RE EXPOSEN FOR LFAX NETECTION ANN RECAIR,

C. ALL EQUIPMENT INSTALLATIONS WITHIN THE SPACFE SYA?ION SHALL B8F CAPAARLE
OF USF FOR PUSH=NFF AND.SHALL BE CAPARLE OF REACTING.TO CRFEW IMPACT
LOANS (300 PCUNDS LIMIT APPLIEN IN ANY NIRECTION),

N. RERTHING PORT HATCHES SHALL PROVINE A NOMINAL OPENING OF S FFET aNn
SHALL ACCOMMODATE THE PASSAGE OF CREW IN PRESSURE SUITS AND PACKAGE SIZES

OF 40 X 40 X SO INCHES.
E. WINDOW AND OPTICAL PENETRATION REQUIREMENTS
te THE MSC 14.75 N!NDOH DE°IGN SHALL BRE LT!LIZED AS A STANDARD SPACE

SPACE NIVISION NORTH AMERICAN -ROCKWELL CORPORATION ) SEC 3.3 1
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MODULAR SPACE STATION - JNITIAL STATION SYSTEM
3.3.1 STRUCTURAL AND MECHANICAL
STATION WINDNOW,

2. WINDOW AND OPTICAL PFNETRATION OFSIGN ANN INSTALLATINN SHALL
PROVIDE FOR SHIRTSLEEVE REMOVAL AND REPLACFMENT,

3. PLACEMENT DF WINDOWS AND OPTICAL PENETNATfOMR SHALL RF SELECTEN On
THE RASIS OF MINIMIZING LONAL WINDCW OPTICAL CONTAMINATION AND ADVERSFE
ENVIRONMENTAL CONDITIONS (Y ,F, MICROMETECRQIN PENETRATION),

Ue HEAT TRANSFER THROUGH THFE WINDOWS SHALL RE MINIMIZEN,

S. WINDOW LOCATIONS

EVA- STANNARD WINNOWS SHALL RE PGOVINED IN THE EVA EXTEONAL
AND INTERNAL MHATCHES.
1va STANNARD WINDOWS SHALL 8E PROVINEN IN EACH HATCH,

BERTHING STANNARD WINDNWS SHALL RE PROVINEN AT EACH NOCKING/RERTH-
: ING PORY HATCH,

FLEXPORTS A-4 TNCH NIAMETER WINNOW SHALL BE LNCATED IN EACH FLEX-
PORT HATCH,

EXPERIMENTS RERTHING PORT HATCH WINNDOWS MaY AF UTILIZED RY
THE FXPERIMENTS,

WINDOWS SHALL BE PROVIDED AT THE PRIMARY CONTROL STATIONS TO EMARLE
THE .CREW TO CONFIRM OR CONTROL THE ATTITUNRE OF THE VEHICLE BY REF-
ERENCE TO THE EXTFERNAL SCENE, IN THF NORMAL FLIGHY ATTITUNESyY THE
SIZE AND LOCATIONS OF THE WINDOWS SHOULD ALLOW A CREW MEMRER TC CHFECK
OR CONTROL ALL THREE AXFES OF CONTROL OF THE STATION, AS A GNAL, THESF
WINDOWS SHOULD RE PLACED IN A MANNER THAT WILL ALLDW CORRELATICN OF
THE OBSERVEDN SCENE TO THE STATION CONTROL AXIS WITHOUT THE CREW PFR-
FORMING A MENTAL COORDINATE TRANSFORMATICM, AT LEAST OMF WINDOW SHALL
RE LARGE ENOUGH TO ALLOW THE CONTROL OF TWO OF THF VEHICLF ANES STHUL -
TANEOUSLY WITHOUT REFERENCE TO A SECOND WINNOW OR TO ANY INSTRUMENT,
PRCVISIONS SHNULD BE PROVINED AT APPROPRIATE WINNOWS TO ALLOW FNR
QUALITATIVE EVALUATION OF YHE VEHICLFE'S ATTITUDE» RATES AND CEAN-
BANDS, .

THERE SHALL 8BS A WINDOW OR WINNOWS ON THE STATION TO ENARLE VISUAL
CONTACT WITH THE SHUTTLE OR FREE FLYING MONULES DURING THEIR TERMINAL
PHASES OF RENDEZVYOUS (LAST 50900 FEET) WITH THE STATION, AS A DESICGN

SPACE NIVISION NORTH AMERICAN ROCKWELL CORPORATION SEf 3.3.1
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MODULAR SPACE STATION - INITIAL STATION SYSTEM
3.3.1 STRUCTURAL AND MECHANICAL
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G0ALy THESF WINNOWS SHOULND RF LOCATFN AT THF CONTROL STATION, -

THERE SHALL RE A WINDOW OR WINDOWS IN THE MAIN CREW ASSEMALY ‘AREA
(NINING FACILITY) TO PROVINE VIEWING OF THE EARTH AND SPACE FROM THE

-NORMAL SPACE STATION FLISHY ATTITUNE,

"A WINDOW SHALL. BE PLACED anqE TO THE MAINM ATRLOCK TO ALLOW AN

ORSERVER TO HAVE VISUAL COMTACT WITH AN EVA ASTRONAUT IMMERIATELY
AFTER HE HAS LEFT THE ATRLACK,

PROVISIONS SHALL PE MADE TN ORSERVE THE MOTION OF THE ARTICULATFD
SOLAR ARRAY PANELS FROM WITHIN THE SPACE STATION,.

" THERMAL COVERS SHALL BE PRNVIDEN FOR THE CONTROL CENTER WINNOWS AND

THE MAIN CREW ASSFMBLY AREA WINNOW, THESE CNVERS SHALL RF CAPARLE OF
BEING OPENED ANN CLOSED FROM WITHIN THE SPACE STATION AND RY EVA,

Se OPTICAL.PENETRATIONS

SEXTANT/ THE SEXTANT/TFLESCOPE SHALL RF LOCATED IN THE CORE MORDULF
. TELESCOPF IN CLOSE PROXIMITY TO0 THE EARTH ORSERVATION RAM, TkE
' o ’ UNIT(S) SHALL BE MOUNTEND TC PPOVIDE ROTH E£ARTH AND CELES-
TIAL VIEWING WITH A FIELD OF VIEW OF |20 DNEGREES.

- L D D D L . S R D R D S G e D D G D e G I R T TS SN D G e En W R R G G S S P e W S W W W YR D L D WD YR G AR D B G YD D R EL D = W .
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PRELIMINARY- PERFORMANCE SPECIFICATION ‘ 8D 71-218-
MonuLao SPAGE STATION - INITIAL STATION. SYSTEM
3.3.1 STRUCTIIRAL AND MECHANICAL
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HORIZON PENETRATION(S)Y ARE REOUIREN IN THE CORE MONULE FOR THFE

TRACKER COUR-HEAD HORIZON EDGE TRACKER ASSEMBLY, THE
PENETRATIONS SHALL BE LANCATED SuUCH' THAT ALL FOUR TRACKER
HEADS CAN SEE THE HORIZON AT ALL TIMES (X-POP MONE) WITH
A FIELD OF VIFW OF 90 NEGREES.,

STAR ' TWO PENETRATIONS ARE REQUIREN IN THE CORE MNPULE, FEACH

TRACKER PENETRATION SHALL PROVINE CELFSTIAL VIEWING WITH A FIFELPR
OF VIEW OF 120 DEGREES AND SHALL ®E ON THE SAME X=-AX1S
COORNINATES AS THE HORIZOM TRACKER ASSEMALY,

EXPERIMENTS WINNOWS SHALL RFE PROVIDED IN THE HATCHES BETWEEN THE
STATION MONULFS AND EXPERIMENT AIRLOCK LABORATORIFES TO
ALLOW TWO-WAY VIEWING INTO AND FROM THE AIRLOCKS,
WINDOKWS SHALL ALSO BE PROVIQEDN IN THE EXTERNAL HATCHES
OF THE AIQLOCKS. '

F. SUPPORTS FOR PRESSURE VFSQFLS SHALL 8E UEQIPNED T0 QFSTQAIN THE VESSEL
UNDER PROPULSIVE FFFECTS OF RAPIDLY ESCAPINC GAS.

3.3.1.1.0.3 ENVIRONMENTAL SHIELN REQUIRFMENTS

A. ENVIRONMENTAL SHIELD SHALL PROVIDE PROTECTION FOR A BROBAZILITY OF
0.3 OF NO MICROMEFTENROID PFNETRATION OF SPACF STATION MONULES FOR
TEN YEARS.

B. THE STRUCTURE SHALL PROVINE SHIELDING TO LIMIT CQEN RANDTATION DOSAGE
TO LESS THAN THE ALLOWARLE DOSES AS SPECIFIEN 1IN PARAGRAPH Jelololalr
ITEM C.

C. THERMAL SHIELDING SHALL Bf PROVIDED 70 QATIQFY PRITEQIA AS DEFINEN IN
PARAGRAPH 3.1,3.119 ITEMS £ aAMD F,

Je3eleleteld BERTHING PART REOUIREMENTS

A, BRERTHING PORTS SHALL BE DESIGNED TO AcrornnnATE ORAITER MANIPULATOR
PERFORMANCE CHARACTERISTICS AS FOLLOWS -

AXTAL VELOCITY = 0,05 FPS - . RADIAL ALIGNMENT = ¢/- 2 [NCHES
RADIAL VELOCITY = 0.0S FPS ANCULAR ALIGNMENT = +/- | CEGREE
ANGULAP-VELOCITV = 0.1 DEG/SEC :

B. BERTHING PORTS SHALL PROVIHE UTIL!TY lNTEPrACE% NITHIN THE PRESSURIZED
VOLUME AS SHOHN IN TABLE 3,3.1.1.8-1.

SPACE NIVISION NORTH AMERICAN ROCKWELL: CORPORATION - SEC 3.3l
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MONULAR SPACE STATION - INITIAL STATION SYSTEM
2.3.1 STRUCTIIRAL ANN MFECHANICAL

THF CRITERIA FOR THE UTILITY INTERFACES IS AS FOLLNWS -

(|) HAZARDOUS FLUIN AND RAS LINES SHALL BRf RARQRIEREN AND PHYSICALLY
SEPARATFED FPROM POWFR WIRES AND FACH OTHER (02 LINES SHALL RE CCNSIN-
FREL HAZARNOUS IN INTERFACE AREAS),

(2) GH2 AND G602 LINES SHALL RF BARRIEREN ANN SEPARATEN AY A MINIWLM OF
45 PEGREES,

(3) REDUNDANT FLUIN AND GAS LINES SHALL RF SEPARATEN A MINIMUM OF us
NEGREES.

(4) AS A GOALy RENUNNANT CONNECTORS SHALL RF SEPARATEN A MINIMUM CF

us CEGREES (A CRENIALE ACCINPENT TO» OR A CRENIBLE FAILURE 0OF AN INTER-
FACE FUNCTION OR ANJACENT FHUNCTION SHALL NOT CAYUSE THE LOSS OF THE RE-
NUNDANTLY PROVIDED FUNCTION NUE TO PROXIMITY OF CONNECTORS),

(S) CONNECTORS THAT CONTAIN SIGNAL WIRFS SHALL BRE SEPARATED FROM (CON=-
NECTORS THAT CONTAIN POUWER WIRES RY A MINIMUM OF a0 DEGREES,

{6) CARGO AND RAM CORF BERTHMING PORTS SHALL ARE STANDARND,
(7) AS A GNAL+ROTH CORE MODI!LE X-AXIS RERTHING PORTS SHALL RE STANNARD,

(8) ALL CORF MNDULE RERTHING PORTS SHALL RF CAPARMLE OF SUPPORTING aNY
MODULE WITH BASIC UTILITIES. '

(9) AS A GOALe ALL CORE MNDNLE BERTHING PCRTS THAT INTERFACE WITH
STATION MONULES SHALL 8E STANDARD,

(10) AS A GOAL» ALL -X STATINN MONULE BERTHING PORTS SHALL RE STANNARR
AND 4X RERTHING PORTS SHALL RE STANDARN,

C11) UTILITY INTERFACES THAT ARE REQUIREN TN ESTARLISH A SHIRTSLFEVF
ENVIRONMENT WITHIN A MODULE MUST 8f CAPARLF OF RFEING MATED BY A CRFW
MEMRER IN A PRESSURPE SUIT,

C. EACH CORE MODULE RERTHING PORT SHALL BFE CAPASLE OF PHYSICALLY MATING
WITH ANY MODULE.

N, RERTHING PORTS SHALL BE LOCATED ON ROTH ENNS OF ALL THE MODULFS,

F, CORE MODNULF +/-~ Y AXIS RERTHING PORTS SHALL SE PROVIDEDN WITH THERMAL
COVERS, ALL COVERS SHALL RE CAPARALE OF RFING OPENEN AND CLOSED FROM

SPACE NIVISION NORTH AMERICAN ROCKWELL CORPORATINN SER 3.3.1
PAGF 003



- D A R D A W P D W T N TR S - DGR R D DGR D e W A A R AR AP S M D L R YR P W W GR E Eh G e AP S G D % WD D G S AP W W e W A e B e

- - R S T T T e - R RN - R EEEE. e RN G- SRS M SRR SRS SRS S ..o e -

MONULAR SPACE STATION = INITIAL STATION SYSTEM
3.3.1 STnﬂcTUQAL AND MECHANIcAL
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WITHIN THE SPACE STATION AND RY EVa,

F, RERTHING PORTS ON THE CORE MODULE SHALL RF LOCATED T0O PROVINE A ¢
FOOT MINIMUM SPACE RFTWEEN PARALLLEL NOCKEN MONULES TO. RETAIN .THE CaAP-
CAmILITY FOR A NIRECT NOCKING MODE. .

G. RERTHING PORTS SHALL BE ADAPTAARLE (FIELD MONIFICATION ACCEPTARLE) FOR
NIRECT DOCKING. o

3e3eleleleS FACILITIES

THE SPACE STATION INTERIOR SHALL RE DESIGNEN IN ACCORDANCE WITH GOOD ARCH~
ITECTURAL AND DECORATOR PRACTICES IN ORQDER T0O PROVINE. COMFORTABRLEs EFFIC-
TENT AND ATTRACTIVE LIVING AMD WORK SPACFS. THF INTERIOR ARPANGEVENTS .
SHALL INSURF CREW COMFORYs EFFINTENCY» ANN PHYSINLOGICAL AND.PSYCHOLOGICAL

WELL REING,

STRUCTURES SHALL PROVINEs WITHIN THE MSS COMPLEYs TWn PRESSURE ISNLATARLE
VOLUMES WITH FACILITIES ALLOCATFN AS SHOWN IN PARAPPAPH 3e3eTelr I1TEM 8,

STRUCTURES SHALL PROVINE FURMISHINGS FNR THE AROVE FACILITIES AS - NOTED IN
PARAGRAPH 3.3.7.13. :

7.3.11¢2 EMERGENCY OPFRATIONS

3.3e1e10241 THE STRUCTURE SHALL RE DESIGNED SUCH THAT. ANY HARDWARE BREAKUP
THAT MAY OCCUR NURING A CRASH LANDING WILL BE CONTAINED WITHIN THE QRRITER
CARGD BAY, DESIGN-TO CRASH LOANS ARE SPECIFIEN IN PARAGRAPH 3.1.3.9,

Jo3elele2.2 DUAL EGRESS CAPARILITY SHA'L RE PROVINEN FRON ALL NODULF% AT
ALL STACGES NF AUILNUP, PROVYSIONQ MAY BE IVA OR EVa, .

e3elele?2e3 NUAL SHIRTSLEEVE EGRESS SHALL RF PPOV10En AFTER INITIAL MANNING
FOQ ALL MODULES WHICH ARE OCCUPLED GREATER THAN 2> PERCENT. OF THE CREW HOURS
AVAILABLE PER MONTH.,  NUAL IVA NR EVA FGRESS 1S ACCEPTABLE FOR. THOSE -
MODULES WHICH ARE NOT OCCUPLED AREATER THAN 2 PERCENT OF THE TIME,

J.3.1ete2.4 DUAL EGCRESS PATHS SHALL BE SEPARATEN .AY PRESSURE AMD FXPLCSION
PRONF PARTITIONS OR SHALL BE AT LEAST 10 FEET APART AND SHALL EACH-LEAN TC
AN AREA IN WHICH THE CREW CAN SURVIVE UNTIL SKUTTLE RESCUE OR nesupva.
3,3,.01.,1.3 BUTLNUP OPERATIONS o

MOUNTING PROVISIONS» AS REQUIREN, SHALL BE PRCVINED FOR TEMPORARY [NSTALL-

SPACE NIVISION NORTH AMERICAN SOCKWELL CORPORATION - SEC 3.3.1
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MODULAP SOACE STATION - INITIAL STATION SYSTEH
3¢3.1 STRICTURAL AND MECHANTCAL
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ATION AND REMOYAL OF SHRSYSTEMS SPECIAL RUILDUP ENUIPMENT,
3.3.1.2 SECONDARY PERFORMANCF CHARACTERISTICS |
3.3.1.2.1 PRIMARY STRUCTURE ASSFMALY

NO SFCONDARY PERFORMANCE CHARACTERISTICS IDENTIFIED,
7e3.1e2.2 SECONDARY STRUCTURE ASSEMALY

A, AUXILIARY CREW PASSAGEWAYS PROVINE AN ANCITIONAL MEANS FOR STATICN
MONULE INGRESS/EGRESS DURING NORMAL NPERATINNS,

B. SUBSEGUENT TO STATION RUILNUPy A THIRD EVA INGRFSS/EGRFSS PATH 1S PRC-
VINEN IN FACH PRESSURE ISOLATARLE VOLUMF., THF EXTRA FVA PATH IN PRESSURE
VOLUME | IS THROQUGH THE POWER MONULFs AND THROUGH THE CORE MODULE AFT FNN
(=X AXIS) IN PRESSURFE VOLUMFE », :

" Co THE CAPABILITY TO CLOSE~OFF OR ISOLATE A MONULE AT EITHER SINE 0OF THE
INTERFACE VESTIRULE 1S PROVIDFD, ’ ‘ o

J.3.162.3 ENVIRONMENTAL SHIELD ASSEMALY
NO SECONDARY PERFORMANCE CHARACTERISTICS rnswrrrxen.'
JeTele2.4 BERTHING ASSEMBLY |

'NO SECONDARY PFRFORMANCE CHARACTERISTICS IDENTIFIED.
3,3.1.2.5 GENERAL PURPNSE LARORATORY FURNISHINGS

NO SFCONDARY PERFORMANCE CHARACTERISTICS INENTIFIFD,

SPACE NIVISION NORTH AMFRICAN ROCKWELL CNRPORATION SEC 3.3
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MODULAR SPACF STATION - INITIAL STATION -SYSTFM
3.1 STRUCTHRAL AND MECHANICAL
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3.3.1.3 EXPERIMENT PROVISIONS

STRUCTURES SHALL PROVINE THF FOLLOWING GPL FACILITIFS WITH THE ASSNCIATED
ARFA REQUIRFMENTS -

- MENICAL/BIOLOGICAL ’ 177 S FT
- PHYSICS (SHARFEN SERTALLY WITH MED/RI0)

- MECHANICAL MAINTENANMCE : : .
- FLECTRICAL/FLFECTRONIC MAINTENANCE 273 SQ FTY
- OPTICAL SUPPLY ANN MAINTENAMNCE :

- DATA ANALYSIS 177 SQ FT

- PHOTO PROCESSING - ~ 132 SQ FY
- EXPERIMENT NPERATIONS , 1f4 SO FT
- TOTAL ' Rou SA FT

STRUCTURES SHALL PROVINE TWO AIRLOCKS WITH ONF FARTH ORIENTED AND THFE OTHER
SHALL RF ZENITH ORIENTEN. .

STRUCTURES SHALL PROVINE THO NENICATED BERTHING PNRTS LOCATEN ON THE +/-Y
SINE OF THE CORE MODULF.

STRUGCTURES SHALL PROVINE SU‘TAﬂLF MOUNT ING ACCOMMODATIONS FOR EXPERIMENTS
SO THAT INSTALLATION» MAINTENANREs AND REPLACEMENT MAY BE ACCOMPLISHED ON-
NRABIT WITHOUT EVA, .

SPACE anISION NORTH AMFRICAN ROFKNFLL CORPORATION SFC 3.3,
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MONULAR SPACF STATION - INITIAL STATION SYSTFM
3.3.1 STRUCTURAL AND MECHANICAL

3.3.148 SUBSYSTEMS DEFINITION

THE TECHNICAL NDATA DESCRIAREDN IN THIS SECTION ARFE NOT DESIGN-TQO REQUIRE-
MENTSs RATHER THEY REFLECT A COMNCISE DESCRIPTION NF THE TECHNICAL PAQA-
METERS THAT FORM THE CHRRENT BASELINE SURSYSTEM NEFINITION, THE SUMMATION
OF THESE CHARANRTERISTICS ALONG WITH THOSE OF THE JTHER SIX FUNCTIONAL SUR-
SYSTEMS FORM THF 9ASIS FOR CONFTIGURATION LAYOUTSy WFIGHT STATEMENTS ANN
POWER PROFILES,

J3e3elelet MAJCR ASSEMBLIES

THE STRUCTURAL ANN MECHANICAL SMASYSTEM CONSISTS OF A SERIES. OF PRIMARY
STRUCTURE SIHRASSEMALIES (SINEWALLSy BULKHEANSs LONGERONS» RERTHING RINAS)H
ETC.) WELNDEN TOGETHER TO FORM THE PRESSURFE SHELL. THF OTHER ASSEMBLIES
(SFCONNARY STRYUCTUREs FNVIRONMENTAL SHIELDe RERPTHINGY AND GENERAL PURPNSE
LARORATORY FURNISHINGS) ARE FIVETEDsBOLTEN 0OF ROMANFEN TO THE PRESSURE SHFLL.

Tedelololoel PRIMARY STRUCTURE ASSEMALY

THE CORE MONULE IS OF SEMI-MPNONONUE CONSTRUCTION WITH SINEWALLS OF 0,040
THICKNESS INTERRAL SKIN=STRINGEP MACHINED 2219-T87 ALUMINUM, TWERE ARF
PASSIVE BERTHING PORTS ON EACH FMD OF THE ™ODULFE ANN TWO ARANKS OF FOUR
RQANLAL PASSIVE RERTHING PORTS IM THE CYLINDRICAL PORTIOM, THE CORE
MODULE PROVIDES AN IVA/FEVA ATRLNCK BETWEEN TWQ SEPARATE INTERNAL
PRESSURIZABLE VNLUMES (V) ANN VD),

THE POWER MODULE IS A MONOCONUE CYLINNER CONSTRUGTEN FROM 0.145 THICKNESS
S052-H34 ALUMINUM, THIS MONULE SUPPQORTS THE SOLAR ARRAY ASSEMRLY AT CNE
END VIA A TURRET ANM ORIENTATION DRIVE AND POKFR TRANSFER MECYANISHM,

THE MODULE 1S PRESSURIZABLE FOR MAINTENANCE ACTIVITIESy HOWEVERs 1T IS
NORMALLY UNPRESSURIZEN FOR ORRITAL OPFERATICNS. .

THE STATION MONULE PRIMARY STRUATURE IS A MONCCONUE CYLINDER CNNSTRUCTEQD GF
De 145 THICKNESS S§pS52-HI38 ALUMINUM, ALL STATICM MONULES HAVE A COMMON
STRUCTURAL DESIGN. THESE MONULFS PROVINES THE LIVING AND WORKING OUARTERS
FOR THE CREWs AND MOUNTING OF ENUIPMENT COMPONENTS,

ALL MODULES CONTAIN FNUR SHUTTLE ATTACH TRUNNIOMN FITTINGS AND FOUR
MANIPULATOR FIVTTINGS. THE POWER MODULE HAS FCUR ADNITIONAL MANIPULATOR
FITTINGS ON THE TUQRET SECTION,

3.3e1s8s142 SECONDARY STRUCTURE ASSEMALY

SECONNARY STRUCTURES ARE RIVETEN, AGLTENs AND BONNED TO THE PRIMARY
SPACE NIVISION NORTH AMERICAN ROCKWELL CORPORATION SEC .3.1
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STRUCTURE ANDR APE USED TO SUPPORT AND NISTRIRUTF THE WEIGHT OF THF SUR-
SYSTEMS EQUIPMENT, PARTIYIONS ARE USED AS DIVINING WALLS T0O PROVINE
PRIVATE AREAS AND TO SFPARATE NIFFERENT FUNCTIONAL AREAS, LONGITUNIMAL
FLOORS ARE USEN IN THE STATION MODULES AND ARE NESIGMED FOR WNRST CASE
EQUIPMENT DISTRIBUTINN AND CRASH LANDING LOAOS,. DUCTS ARE PRAOVINED TC
PROTECT THE UTILITIES THAT ARE NISTRIBUTEN THROUGH THE MODHLFES TO SUPPNRT
SUBSYSTEMS ENUIPMENT RFQUIREMENTS, DONRS ANN HATCHES PROVINE FOR CREW=-
MAN PASSAGE AND/OR CARGO TRANSFER FROM ONFE HARITARLFE VOLUME TO ANOTHER AND)
WHEN CLOSEDs PROVINE A PRESSHRE SEAL. WINDOWS ARE PROVIDED IN ALL

HATCHES AND IN CONTROL STATION AND RECREATION ARFAS. A SYSTEM FOR
HANNLING CARGO 1S PROVINED ALONG WITH FFFICIENT STOWAGE J3F SUPPLIES AND
RETURNARLE WASTES, FLEXPORTS SFRVE AS AUXILLIARY CRFW PASSAGFWAYS BFETWEEN
QTATION HOnULEq : ’ .

3.3.1.4 P ) FNV[RONMfNTAL SHIELN ASSEMALY

THREE BASIC FUNCTIONS ARE PRNVINED BY THIS ASSEMALYs» THERMAL PROTECTICNY
METENROID PROTECTIONY ANND RANIATION PROTFCTION, :

THERMAL PROTECTION CONSISTS NfF FNVIRONMENTAL SHIFLD PANELS WHICH COVER

THE END DOMES ANDO CYLINDRICAL SIREACES OF THE MONULES., THFE OUTER SURFACE
OF THE PANELS SFRVF AS THE PRIMARY METEOROIN RUMPER AND ALSO PROVINE THE
MEANS FCR SUPPORTING THE INSULATION ARLANKFEYS, THESE BLANKETS CONSISTS OF
APPROXIMATELY 60N LAYERS OF ALUMINIZEN MYLAR FACLOSED IN A In=MIL THINK
KAPTON FILM FOR PRNTECTION AGAIMNST HANNDLING DAMAGE AND PERMEATION OF CARIN
ATMOSPHFRE LFAKAGE,

METEORNID PROTECTINN FFATHURES NIAL BUMPERS TO FRAGMENT THE METEOROID
PARTICLES AND RFDUCE THEIR CAPARILITY TO PENETRATE THE PRESSURE SHELL,.
THE NUTER PRIMARY BUMPEFR CONSISTS OF A .030-INCH FIRFRGLASS LAMINATE FNR
THFE POWFR AND CORE MONULES ANN ,N30-TMNCH THICK ALUMINUM FOR THE STATICN -
MONULES. THE SFCONDARY BUMPFR NONSISTS OF THF 1n-MIL THICK KAPTON FILM
WHICH IS USED TO ENCLOSE THE THFRMAL INQHLATI(N RLANKETS.

RADIATICN PPOTECT!ON 1S PROVIDEN BY. THE INHEPENT SH!FL”ING DUE T0 MAGS OF
STRUCTHRE Y FURNISHINGSy AND FQUTPMENT, .

JeTeloeldal o RERTHING ASSEMBLY

THE RERTHING ASSEMARLY IS AN INTFGRATEN MFCHANISMy, STRUCTURE AND UTILITIES
INTERFACE THAT PROVINES FOR THE IMPACTs CAPTURE» MATING» AND ATTACHING NF
MODULES TO FORM A FUNCTIONAL SPACFE STATION, RBFRTHING IS NEFINEN AS
EMPLNYING A MANIPUILATOP TO RPINA THE MONULES TOGETHER SLOWLY» THUS
QEOUIRINF HININUM NR NO AYTENUATION, FACH MODULF BERTHING PORY CONTAINS. AN

QPACE NIVISION NORTH AMFRICAN ROCKWFLL CORPORATION SEC 3.5;i
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ACTIVE QR PASSIVE RING-CONE ASSFMALY» A PRESSURF MATCHs AND A UTILITIES
INTERFACE ASSEMBLY, ALL LINKAGF AND HATCH MECHANISMS AND UTILITIES
ASSEMARLIES ARE COMPLETELY SHIRTSLEEVE ACCESSIRLF,

THE ACTIVE PORTS CONTAINS THE RINGs SEALS» LATCHES» WENGE AND GUINES,

THE PASSIVE PORTS CONTAINS ONLY THE RING AND GUINES, THE CNRE MONULF HAS
TWO £NN PASSIVE PORTS AND EIGHT SIPDE PASSIVE FORTS, THE POWER MONULE

HAS 'TWO PASSIVFE ANN TWN ACTIVE RERTHING PORTS, EACH JOF THF STATICN MOHULFQ
HAS NNE ACTIVE PORT THAT BERTHS TO THE CORE MONULE AND ONE PASSIVFE PORT,

1.3e1.0.1.5 GENFRAL PURPOSE LABNRATORY FURNISHIMAS

THE GENERAL PURPOSF LARORATORY RONSTITUTES THCSE FACTILITIFES AND EQUIPMENT
WITHIN THE CONFINES OF THE STATION THAT PROVILCF THE MEANS FOR CONDUCTIMG
SCIEMTIFIC EXPERIMENTATION, THFSE PROVISIONS INCLUNF STANDARD EQUIFMENT
ITEMS WHICH HAVE .A GENFRAL PURPNSE APPLICATICN, AVAILARLE FLOOR SPACE AND
STATION UTILITIES INTERFACE PROVISIONS FOR INVFSTIGATOR FURNISHED EQUIP-
MENT, ’ . . :

TO FACILITATE CREW OPERATIONS AND EFFICIENT UTILIZATION OF FOQUIPMENTy THE -
GPL CONSISTS OF .SEVERAL DOIFFFRENT FUNCTIONAL AREAS WHICH ARE PLACED IN
SUITABLE LOCATIONS THROUGHOUT THE STATION, FCR THE INITIAL STYATICNs THESE
AREAS ARE AS FNLLOWS =~ 1) AIRPLOCKSy 2) MEDICAL/RIOLOGICAL AQFAs 3) PHYSICS
AREAs 4) DATA ANALYSIS AREAs S) NPTICAL SUPPLY AND MAINTENANCE AREA»

6) ELECTRICAL/FELECTRONICS MAINTENANCE ARFEAs 7) PHOTOGRAPHIC PROCESSING
AREAs AND 8) MECHANICAL MAINTENANCE AREA, '

SPACE NIVISION NORTH AMERICAN ROCKHELL CORPOQAT!ON e SEC 34301
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MONUL AR SPACE STATION - INITIAL STATION SYSTEM:-
3.3.1 STRUCTIIRAL AND MECHAMNICAL
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3.3.1.4.2 WEIGHTs POWERs AND SI7E CHARACTERISTICS

TARLE 3.3¢lel8.2-1 WEIGHT SUMMARY

WEIGHMT (LRS)

MAJOR ASSEMBLY : - :
S o FORE |POWER| 'SV sM2 | sM3 | swmu TOTAL
l.1 PRIMARY STRUCTURE s742| 1878] u7cn] a7n0| u700| 8700| 26420
1.2 SECONDARY svhucruns 1399| 410] 3218| 3350| 3446| 1378 17201
1.3 ENVIRONMENTAL SHIFLD viral ‘se2] ae] 73s] 746] 748|  ur74
i.u'aeprulnc o o ' 2430 a00 4qn 430 4a9n| - uéo | 5190
1.5 GPL FURNISHINGS of o r1oce| 3085| 1318 176 5558
TOTAL o ‘ 12890] 3670f1016n}12330|10700] 943n] s9nug

SPACE NIVISION NORTH AMERICAN ROCKWELL FORPORATION - "SEC 3431
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TARLE 3e3e]elie2-2 POWER SUMMARY

POWER (WATTS - 28 HOUR Avé)
MAJOR ASSFMRBLY : ;
CORE|[POWER| SMi sM2 | sM3 | swmy TCTAL

o) PRIMARY STRUCTURF n n 0 0 0 0 n
1.2 SECONDARY STRUCTURE 0 a 0 0 0 n n
1.3 ENVIROMMENTAL SHIELD ) 0 o n .0 n 0
led RERTHING n 0 e 0 0 o | 6
leS GPL FURNISHINGS 0 n ¢§ so0 ..v 'Y a0

TOTAL n e n 0 n | n A‘. n

s4ONUWER REQUIREN FNR OPERATIOM OF GPL FURMISHINGS SHALL RE CHARGED T0
EXPERIMENTS RUNGFT, |

_--_——---------—-—----------—----~..-..-———--—---—------—————-----———-—---_---

SPACE NIVISION NORTH AMFRICAN ROCKWELL CORPORATION SEC 33,1
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TABLE 3.3.1.4.2-3 UNIT CHARACTERISTICS/LOCATIONS/QTY.

'UNIT CHARACTERISTICS LOCAT
ASSEMBLY /SUBASSEMBLY TON/QUANTITY

POWER [WEIGHT | SIZE (INCHES) CORE|PWR|SM-1| SM-2SM-3lsM-4

NOTLVHUGHCY T13MAO0YN NVIOIY¥IwY HLIYON NCOGISIALU 30vdS

(LBS) H l W I D
1.1 PRIMARY STRUCTURE

Sidewalls :

Core Module -—- 2050 144 Dia. x L6OL 1 B I e R
Power Module ‘ -—- 1 1207 80 Dia. x LO6L ———— 1 S [ T TU [pSYRTIS, S
Station Module -—- 3780 "16k4 Dia. x LuhL ——— | - 1 1 1 1
Bulkheads

Hatch Bulkheads -—- 10L - - - 10 2 2 2 2 2
Airlock Bulkheads —— 571 1Lk Dia. x 10 thick =R [ SR a e
Inertia Bulkheads - 258 14l Dia. 2.0 thick TR R R R R
Fittings

Shuttle Trunnions -—— 30 - - - L L h 4 L L
Manipulator Sockets -— 15 - - - L 8 b 4 Y N
Airlock _—- ——- 144 Dia. x 600 | 1 |ee= | coo| cmm ] amm| ---
Attach - % 583 - - - X | X X X x | x

**Total Weight

- - o = o W A e S AE D W S W T m e . AP G M T WD W Y e R e e e R W AL G - A e R e e = e S W D TR M e n G E G S G R D G R @ WD AR e W W M - — e

10 39vd
i*e*e 03S



TABLE 3.3.1.4.2-3 UNIT CHARACTERISTICS/LOCATIONS/QTY. (Cont'd)

bl0 39vd

NOTLVaE0GH0D 1T13MNJ08 NVOIY3wv HIHON NOISIALU 30vdS

i*g€*t J3s

' . UNIT CHARACTERISTICS LOCATION A
ASSEMBLY /SUBASSEMBLY /QUANTITY
POWER |WEIGHT | SIZE (INCHES) |corEe|pwR|sM-1lsM-2dsM.3lsMm-4
1.2 SECONDARY STRUCTURE

Partitions ——- **2070 Variable - | == x X x x
Floors ——- **5400 Variable ——— —— X X X X
Utility Distribution --=  |**1683 Variable X x x x x x
Doors/Hatches

Berthing Port --- *#136 70 < 46 10 1 2 2 2 2
‘Bulkhead (Airlock) -—- *126 70 L6 2 cme | e | e | cmm | -

EVA QAirlock) --- * 90 4L Dia. 1 e | eme | mam | ae | —enm

EVA (Power Module) ——- 57 L4 Dia. ——— 1 S [ ST R

Flexport -=- * 53 Lo Dia. c—m | m-- 1 1 1 1

RCS Access Dome - 5k 48 Dia. L el el Il It e

RCS Door ——- 75 L8 Dia. I R e el el el s

Attach. - --- |- %361 - - - x X x x x %
Windows

Berthing Port -—- Incl.Above 14,75 Dia. 10 1 2 2 2 P

Bulkhead (Airlock) --- Incl.Above 14,75 Dia. 2 SR VI R P R

EVA Hatch (A/L) ——- Incl.Above 14,75 Dia. 1 foem | emm | me | emm | ---

Station Module ——- 48 14.75 Dia. SO (U I T RO B | 1

Flexport —— Incl.Above 4.0 Dia. ——— -—- 1 1 1 1
Flexﬁort

Hardware --= =135 - - - L e x X X X

Tunnel -—- 130 Lo Dia. x 60 lgth | w=e [e-e | mee | 1 | ~e- 1
Storage . -=- **503. - =, = ]-X -—- x x x x

*Includes Window **Total Weight
| ]
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TABLE 3.3.1.4.2-3 UNIT.CHARACTERISTICS/LOC ATIONS/QTY. (Cont'd)
) B ‘ UNIT CHARACTERISTICS
ASSEMBLY /SUBASSEMBLY LOCATION/QUA_NTITY
POWER [WEIGHT{ SIZE (INCHES) CORE PWR: sM-1lsMm-2dsM-3lsMm-4
(LBS) H | W [ D .
1.2 SECONDARY (Cont'a)
Cargo Handling W0 5 | :
Rails, Vehicle -— *#H0T - - - X x X X x X
Cort ——- 20 TED - - - | 1 1
Attach. -—- **5] - - - x X X X X X
Brackets, Doublers, etc. - **1991 - - - x x x x x x
1.3 ENVIRONMENTAL SHIELD
Thermal Shield === [%¥2053 - - - x x x X % x
Berthing Port Cover —— L6 88 Dia. L - - - - -
Window Cover - 11 20 Dia. 1 - 1 - 1 1
Micrometeoroid Shield - **2621 - - - X X X X X X
Radiation Protection === 0 - - - - - - - - -
1.k BERTHING
Mating‘ R:Lng/ Latches ' : )
Latches - 3 TBD - 24 |12 12 12 12
Mating Ring 97 80 Dia. 10 L 2 2 2 2
Seals (2) - - 10 80 Dia. - 2 1 1 1 1
Alignment Guide ——- 8 - 8 b L L i
Utility Liner —-- 20 66 L2 20 - 1] 1 1 1 1
Utility Interface -—- ko 10 e ] 2 2 2 2
1.5 GPL FURNISHINGS .
mirlock - 1200 |80IDx1501gt: | - |- | - | 1 { 1| -
Medical/Biological : o -
Total Carbon Analyzer . 2 20 10 15 15 - - - - - 1
' Nitrogen Analyzer 0.9 -3 2 L. .8 1
Colorimeter 20 10 - 8 12 -k 1
*[otal Welght oy
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3.3.1.4.2-3

TABLE UNIT CHARACTERISTICS/LOCATIONS/QTY. (Cont'd)
UNIT CHARACTERISTICS
ASSEMBLY /SUBASSEMBLY LOCATION/QUANTITY
POWER |WEIGHT | SIZE (INCHES) lcore|PwR|sSM-1/sM-2sM-3lsM-4
(LBS) ™H T W [ D
1.5 GPL FURNISHINGS (Cont'd)
Medical/Biological (Cont'd)
Culture Chember -—- 1 1 3 6 cre | ema | | cme | waa 1
Lyophilizer -——- 10 18 8 16 cem | e | mem | | —ae 1
Incubator 60 20 12 0 12 e | mem | wmm] mee| aea 2
Work Bench -—- 80 30 o 30 wee | cme | | mee] aae |2
Mounts & Support - **12 - - - com | wme | cce| cce| ae- x
Physics Area
Portable Reflectometer - 10 10 12 12 e | mmm | mee| -e-] 2 _—-
Semples & Retrieval Box ——- o7 : 12 12 e | mmm ] eee| -] 1 ——
Mass Spectrometer 35 25 8 10 9 e | e | mm=] e 1 —_—
Work Bench - 50 30 60 30 cem | e | mmm| eee| 1 ———
Mounts & Supports —- **6 - - - cme | mmm | emm| ma=! x -—
Data Analysis Area
Control Console - 100 72 36 ol R 1 moe | mme | —me
Work Bench/Desk - 120 36 76 2k e | - 1 S R
Light Tsable - 50 36 28 ok ——— | we- 1 S R
Film Viewer ——- 90 L8 36 2k —— | - 1 cee| e | e
X-Y Plotter - 50 36 2k 2k ——— | --- 1 cee| wmm | maa
Tape Deck/Strip Chart -—- 50 36 30 ol cma | m—- 1 cme| cmm | am-
Storage Cabinet — 100 72 30 18 ——— | —e= 1 mem| e | am-
Mounts & Supports. . —— *%30 - - - ——— ~— x e | - -———
Optical Supply/Maint..
Zero 'G' Bench ——— 120 36 - 60 30 —— | == | ce- 1| =ee | ===
IR Calibration Device --= | 715 20 Dia. x 90 Lgth cmm | === | wmm] 1| mee | -
Precision Fixture -—- 50 2k 12 2k com | mmm | eea 3 A B
Bench & Equipment - 450 36 160 ol N el B 1 | mem | ==
Floodlight - 8 5 Dia. x 4 Lgth cme | e | mmm| L | mme | ---
Electronic Flash — | 2 2 2 3 mmm | mmm | eme| L | eem | ---
i 1




¢¢0 39vd

"NOTLIVHUJHOD T113MNI0Y8 NVIIHIWY HIMON NOISIAIU 30VdS

- g E K - - P ettt
- N e e wn W O G G e A e e S S G G G G TS W WP e W e e e A P A R 4 P G Mr R e A e W WS A W D G e & e ;

t*e*t 03s-

'TABLE . 3.3.1.4.2-3 UNIT CHARACTERISTICS/LOCATIONS/QTY. (Cont'd)

. UNIT CHARACTERISTICS

- . LOCATION/QUANTITY -
ASSEMBLY /SUBASSEMBLY . - _ ‘ . I
: : ‘ POWER {WEIGHT | SIZE »(INCHES) : CORE PW‘RI SM-1| SM-2ISM-3|SM-=4
1.5 GPL FURNISHINGS (Cont'd)
Optical Supply/Maint. (Cont'd)
Camera ’ o .
Cine . 5 5 - S-N [ N (R I I S B
Still 35 MM ——- 3 L 3 6 N I T [y 3 |a== | ===
Still 70 MM - 6 5 1 A SR [V I S P
Micrdscope -—- 12 6 6 12 el Il LT N W (PRSI I
Time Lapse -—- 5 5 3 6 UOUEE I 1 [e== | ===
Mounts & Supports — *%38 - - - NP (U R T (P
Elect/Electronic
Electron Work Station -— 120 60 36 36 —— ——— ——— 1 —— _——
Test Bench , -— 100 60 60 30 e | wme | ma- 1. | emm | ~aw
Var. Voltage Source . ——— 100 48 36 24 cem | e | aae 1 [ mee | —oa
Storage for Instr. -_— 200 178 48 48 U N - 1 |eee | —m-
_ Mounts & Supports -—- *%¥30 - - - —_— - _—— X | e—- pidpd
Photo Processing
Bench, Processor - 200 130 80 ol _— -——— 1. | ece| e-- —e—
Light Table ' - " 120 136 48 18 ——— | == 1 S e .
Storage. Cabinet - 75 82 Lo 18 ——— | m-— 1 S R
Mounts/Supports - **21 - - - cmm | -a x U (U [
Mechanical Maintenance .
Work Bench -—- 175 60 70 30 — e | —-- 1 |eee | ---
Lanr.Flow Glove Box -— 200 ok 36 24 R I R 1 Jeaee |oaa
_Tool Kit P 100 - |2k 48 oh VU (VG (DY I T PICEURE DU
Mounts/Supports - *x25 - - - SR [ X |omem | o--




MONULAR SPACE STATION = INITIAL STATION SySTEM
3.3.1 STRUCTYIRAL AND MECHANIGAL

3. 1.1.5 SUBQV&TFM INTEPFACES
3.3.1.5;: STQUPTURAL AND. HEPHANIPAL/STQUFTURAL AND MFCHANerL
NOT aPPLICARLE |
3.9.1.5.2 STRUCTURAL AND MECHANTGAL/ECLSS SURSVSTEM INTERFACES

STRUCTURES SHALL PROYINE INSTALLATION ANDN MOUNTING PROVISIONS .FOR EQUIPMENT
QUANTITIES AND LOCATIONS AS SPECIFIEQD IN TABLE 3.3.2.8.2-4,

STRUCTURES SHALL PROVINE FOR THF DISTRIBUTION OF AIR SUPPLY AND. RETURN. .
NUCTSs ANND REDUNDANT ROUTING OF FLULND AND GAS PLUHB!NG : S

. 3.[.5 3 STRUCTURAL AND MECHANYPAL/FLFCTQICAL PONEQ QUBSVSTFM lNTERFAFFs

STRUCTURES SHALL PQOVIHE INSTALLATION ANn MOUNT ING PROV!SIONS FOR EOHIPMEBT
QUANTITIES AND LOCATIQNS AS qpE"‘IFIED IN TARLF ,3¢3.4,2- 3. .

STRUCTURES SHALL PROVINE QEDUNOANT ELECTRICAL ISTRIHUTION RUNS FOR DRIMAGV
POWER AND OTHER -CRITICAL DISTRIRUTION, THE. RENUNDANT RIUNS SHALL Af .
SEPARATED TO THE MAXIM{UM EXTENT REASONABLE. ’

STRUCTURES SHALL MOUNT ACOUISITION AND RUNNING LIGHTS SUCH THAT TuE
EQUIPHENT CAN BF S?RVIPFD lN A SHIRTSLEEVE FNVIPONNVNT.

STRUCTURES SHALL PROVINE INSTAL'ATKONQ FOR LICHTING FIXTURES SUCH THAT THE
CREW AND HABITABILITY TLLUMINATION INTENSITY RFOUIREMENTS ARE SATISFIED.

THE EPS SOLAR ARRAY PAMEL NATURAL FREQUENEGY SEALL BE LESS THAN €ef HZ OR
GREATER THAN 2 0 HZ.

Je3eleSe 4 STRUCTURAL AND HECHANYCAL/C AND C "SURSYSTEM . INTFPFACFc

STRUCTURES SHaLL PROVIDE lNSTALLATlON AND POUNTING PROV!SIONG FCOR FOU[PMENT
QUANTITIES AND LOCATIONS AS SPECIFIED IN TARLE 3,3.,4,4,2-8,

AS A GOALs THE FUNDAMENTAL BENDING/TORSIONAL KATURAL FREQUENCY MOBE OF THE
SPACE STATION STRUCTURAL CONFIGHRATION SHALL RE GREATER THAN ONE HZ,

STRULTURES SHALL PROVINE CELFSTIAL AﬁU EARTH VIEWING WINQOWS,

" SPACE DIVISIOM NORTH AMERICAN ROCKWELL -CORPORATION , SEC 3.3,
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MONULAR SPACE STATION - INITIAL STATION SYQTFH
3.3.1 STRUCTURAL AND MECHANICAL
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STRUCTURES SHALL PROVINE MOUMTIMG ANN PRESSURE SHELL PENETRATIONS FCR FOUR
HORITZON TRACKER SENSQORS SUCH THAT SIMULTANEOUS VIEWING OF THE FOUR HORIZOAN
QUADRANTS IS ORTAINED, STRUCTURES SHALL PROVINE MOUNTING AND TWO:PRESSURE
SHELL. PFNETRATIONS FOR THE STAR TRACKERS WITH A FIELN-OF-VIEW OVERLAP
RETWEEN THE STAR TRACKERS AND- THE SEXTANT TFLESCOPE, OPTICAL ALIGNMENT
PATHS BETWEFN THE RQAMS AND HORIZON ANDO STAR TRACKERS SHALL RE PROVIDEDR.

STRUCTURES SHALL PROVINE MOUNTIMG FOR STRAPDOhN IMU AND PREPROCESSOR NEAR
SEXTANT FOR PRECISION ALINGMFNT, o

STRUCTURES SHALL PROVINE MOQUNTIMG FOR CONTROL MONENT SYROS NEAR THE RAMS
FOR PRECISION STARILIZATION,

STRUCTURES SHaALL PROVINE ENVIROMMENTAL PROTECTINN FOR ANY STANNRY REDUNDANY
SENSORS, SlUCH PROTECTION SHALL BE NESIGNFED TC PROVINE HMEANS FOR PERICNIC
INFLIGHT CHECKS OF STANDBY DEVICES,

3e3el1e5e5 STRUCTURAL AND MECHANTCAL/RFACTION CONTROL SUBSYSTEM INTERFAGES

STRUCTURES SHALL PROVINE INSTALLATION ANND MOUNTING PROVISIONS FOR EQUIPMENT
QUANTITIES AND LOCAT]ONS AS SPECIFIED IN TABLE 3,3,5.4.2-3.

STRUCTURES SHALL PROVIDE MOUNTIMG FOR RCS ENGINFS AND. ASSOCTATED EQUIPMENT
SUCH THAT SERVICING CAN BE ACCOMPLISHEN IN A SHIRTSLEFEVE ENVIRONMENT,

7.3.!.5.6 STRUCTURAL AND "ECHAN'CAL/INFORMATICN SURSYSTEM INTERFACES:

STRUCTURES SHALL PROVIOF INSTALIATION ANn MOUNTING PROVISIONS FOR EOUIPHENY
QUANTITIES AND LOCATIONS AS SPECIFIEDN IN TABRLE 3.3.F.4,2-3,

STRUCTURES SHALL PROVIDNDE FOP THF DISTRIBUTION AND ROUTING OF AUDIO/VIDED,
PAGING AND ENTERTAINMENTs TELEMFTRYs ANND NIGITAL NATA BUSSES,

THE 1SS SHALL PROVIDE A STANNPARN ARI-NIRECTIONAL COMMUNICATION DIGITAL NATA
LEINK WITH ALL SUBSYSTEM WHICH SHALL INTERFACE WITH THE SUBSYSTEM THROUGH
STANNARD REMOTFE ACODUISITION CONTROL HUNIT (RACU ). THE RACU INPUT/OUTPUT
INTERFACE CHARACTFRISTICS WITH THFE SURSYSTEMS ARE AS FOLLOWS., - :

NATA RUS RATE - 3UP T4 {0 MRPS
RACU MEMORY.SIZE - 4 K (32.R]17) WORNDS -
+ 0R - te2 voe

RAGCH INPUT/QUTPUT LOGIC LEVELS =~ LCGIC ot 3.6
LOGIC *0° n.2 + 0R - 0,02 VDC
" SPACE NIVISION NORTH AMERICAN ROCKWELL CORPORATION SEC 3.3.1
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MODULAR SPACE STATION = INITIAL STATION SYSTEM
3.7.1 STRUCTHRAL AND MECHANICAL
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INPUT TO RACU FROM SURSYSTEMS

ANALOG NIGITAL/NISCRETE
QUANTITY 100728 - . 237100
INPUT RANGFE VNC) 0.70 5 R SEE LOGIC LEVEL
INPUT TVYPE SINGLE ENDED ‘ SINGLE ENPEC
INPUT IMPEDANCE | MEGOHM | MEGOHM

SOURCE IMPENANCE 1 K OMM ) | K OHM

OUTPUT FROM RACU TO SURSYSTEM
DIGITAL(PARALLFL) NIGITAL(SERIAL)
QUANTITY : 24 ' cH o
OUTPUT TYPE , ON/OFF PARALLEL ON/OFF SERIAL

THE 1SS SHALL PROVIDE TIMING SIANALS TO THE SURSYSTEM..

THFE 1SS SHALL PROVIDE CENTRALIZFED SUBRSYSTEM OPERATIONAL COMMAND/CONTRQOL
AND MOMITORING BRASED ON SUBSYSTFM DATA EVALUATION,

THE 1SS SHALL PROVINE MANUAL CONTROL CAPARILITY WHICH CAN OVERRIDE THE
AUTOMATED COMMANDS

THE 1SS. SHALL PROVINE SUBSYSTFM NATA ACOUISITION» COMMAND GENERATION ANND.
DISTRIBUTIONs INTERNAL NATA NISSEMINATINNs EXTERNAL NATA COMMUNICATINONS
NATA PROCESSINGs AND DATA STORASE,

THE 1SS SHALL MAINTAIN A SURSYSTEM LOGISTICS IMVENTORY,
Je3eleSe7 STRUCTURAL AND MECHANICAL/CREW HARITARILITY SUBSYSTEM INTERFACES

STRUCTHRES SHALL PROVINE INSTALLATION ANND MOUANTIMG PROVISIONS FOR EQUIPHMENT
DUANTITIES AND LOCATIONS AS SPENIFIEN IN TARLE 3.3.7.25.3.

STRUCTURES SHALL PROVIDE FOR MOUNTING OF MORILITY ANND RESTRAINT DEVICES
THRQUGHOUT THE SPACE STATION PER PARAGRAPH 3.3.7.7.

THE SPACE STATION INTERIOR SHALL BE DESIGNED IN ACCORNDANCFE wWITH GOOC ARCH-
ITECUTRAL AND NECORATOR PRACTICFES IN CROER TC PROVINE COMFORTABLEs EFFIC-
TENT ANP ATTRACTIVE LIVING AND WORKING SPACES, THE INTERIOR ARRANGEMENTS
SHALL INSURE CREW COMFORTs EFFICIENCY» AND PHYSIOLOGICAL AND PSYCHOLOGICAL
WELL=-BEING,

THE SPACE STATION INTERIOR SHALL BRE PARTITIONED INTO RASIC FUNCTIONALL ARFaS
INCLUDING [NDIVIDUAL CREW STATEROOMSs FOOD ANP PREPARATION AND SERVING

SPACE DIVISION NORTH AMERICAN ROCKWELL CORPORATION . SEC 3.3.1
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MONULAR GPACE STATION - INITIAL STATION SYSTEM
3.3.1 STRUCTURAL AND MECHANICAL

ARFASs DINING AREASY PFRSONAL HYGIENE ARFASY EXFRCISFE AREAS HEDiCAL TREAT-
“ENT ARFAs WORK AREASH STOKAGE AREAS» ASILESs ANn PASSAGEWAYS,

STRUCTURES SHALL INSTALL ALL FOQUIPMENTS 'SUCH THAY THFY ARF CAPARLF CF USE
FOR PUSH=0OFF ) ANU SHALL BE CAPARLF OF QEACT!NC TO CREW IMPACT L0OAQS (23N0
pOUM")S LlFIT APPLIED IN ANY leFPTION).‘ :

THE cEILING HEIGHT IN GENFRAL MNRILITY ARFAS CN THE MAIN DECK OF THF
MONULES SHALL BE A MINIMUM OF 8> INCHES. . o . _

STRUCTURAL DESIGN SHALL RE SUCH THAT AéOUSTIC NNISE LEVELS SHALL sF MAIN-
TAINED IN ACCORMANCE WITH THF CRITERIA SPECIFIFD IN PARAGRAPH 3.3.7.}7.

STRUCTURES SHALL PROVIDE INSTALLATION AND SHCCK-MOUNTING PROVISIONS FQR
VIRRATION EMITTING EQUIPMENT AS SPECIFIED IN FARAGRAPH 3,3.7.17. '

AS A GOALs CREW/HARITABILITY SHALL PROVIDE 35 MAN HOURS/MONTH AVERAGE FOR
THE PERFORMANCE OF SCHFNULED ANN UNSCHEDULED MAINTENANCE.

- o - onon o —-------——-------——--¢-——------—----——-—_------------—---------—

SPACE DIVISION NORTH AMERICAN ROCKWELL CORPORATION SEC 3.3.1
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PREL IMINARY PERFORMANCE SPERIFICATION . SD 79-215-}
MONUL AR SPACE STATION - INITIAL STATION SYSTEM
3.3.2 ENVIRONMENTAL CONTROL/LLFE SUPPORY

THIS SURSYSTEM IS NONE NF THE SEVEN FUNCTIONAL RROUPINGS OF MAJOR SURSYSTEMS
THAT COMPROMISF THE SHUTTLE LAUNCH MONULAR SPACF STATION, .

PREPARED SYSTEM ROMTS/INTERFACES

APPROVAL SURASYSTEM PROJECT ENGR

APPROVAL SURSYSTEM PROJECT MGR

APPROVAL PROJECT ENGINEERING MGR

SPACE NDIVISION NORTH AMERICAN ROCKWELL CORPORATION SEC 3.3.2
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MONULAR SPACE STATION - IMITIAL STATION SYSTEM
3.3.2 FNVIRONMENTAL CONTROL/LIFE SUPPORT

3.3.2 ENVIRONMENTAL CONTRAL LIFF SiPPORT (ECLSS)

9.%.2+1 PERFORMANCE REOQUIREMFENTS
3.3.2.1.! NORMAL OPERATIONS
Te3e2elelel BASFOUS STORAGE
A, THE ECLSS SHALL PPRQOVIDE HIGH PRESSURF GAS STHRAGE CAPABILITY TC
SUPPORT THE FUNCTIONS AND OUANTITIES INNICATEN IN THE FOLLOWING TARLF,
VOLUME|FREQUENCY/|GAS TYPE/QUANTITY IN LRSS
FUNCTION/USE cU FT DURATIOM
OXYGEN|NITROGEN|HYDRNGEN
EMERGENCY ECLSS
CREW METARQLIC-1.88 | R/MAN/DAY -- 96 HRS 44,2 -- -
IVA - 8.0 LBS/MAN/HR -- 20 MAN-HPS|iIgn -- --
STATICN LFAKAGE (02 ONLY) - Qs HRe |
SFALS = 2.33 LRS/DAY - C Q.32 -- --
VENTS = n,15 LRBRS/DAY -- Ne6N -- --
STATION LEAKAGE (N2 ONLY) - 120 DAYS '
‘SFALS - 7.67 LB/DAY T -— 920 --
VENTS 0,5 LA/NDAY -- 60 --
FVA SUPPORT ) -- )
2 MEN AT (.6 LAS/RECHARGE 1 /MONTH/ 128 - -
t20 DAYS
EMERGENCY EPS SUPPORT(1.75 KW AV§) -- 965 HRS 160 20
EMERGENCY RCS SUPPORT -- 8 KLB-SFQ 22 2.8
REPRESSURIZATION (TO 19 PSIA)
V2 CORE + 2 STATION MODULES |119200]17120 pAYS|I95 380 -
PUMPNOWN LOSSES (N2 ONLY)
ATRLOCKS
EXPERIMENT 435S /MONTH/ -- 3.42 --
4 120 DAYS
EVA/IVA S6S | I /MONTH/ -- 0.R8 -
120 NAYS
RERTHING PORTS 116]|2/MONTH/ -- N.18 --
t20 DAYS
TOTALS 603.92] 1364,.U8 22.8
SPACE DIVISION NORTH AMERICAN ROCKWELL CORPORATIOQON ‘SEC 3¢3.2
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PRELIMINAQV PERFOOMANCE SPECIFICATION’ 8P T1=215-1
HODULAR SPACE STATION - INITIAL STATION SYSTEM
3e3.2 ENVIRONMENTAL CONTROL/LIFE SUPPORT’
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R, CAPABILITY SHALL RE PROVIDFN TO PUMP NOWN THE EXPER/EVA AIRLOCKS AND
BERTHING PORTS TO A PRESSURE 0OF n,1 PSIA IN /8 HOURS, VOLUMES TO BE
ACPOMMODATED ANN THE FREUUFNCY OF USE ARE AS FOLLOWS -

EXPERIMENT AIRLOCKS (2) - 835 ClU FT FACHMs S TIMES/MONTH/120 NAYS
EVA/1VA ALIRLOCK - S65 CU FTy | TIME/MONTH/120 DAYS
BERTHING PORTS ’ - 116 CUY FT FACHY 2 USES/MONTH/I12C BAYS

CAPABILITY SHALL ALSO BE PROVIDED TO REPRESSURIZE THE AIRLOCKS AND
RERTHING PORTS IN A 20 MINUTE TIME PERIOD TC A PRESSURE OF 14,7 PSIA
FROM THE NORMAL- - STATION ATMOSPHERE,

~Ce CAPABILITY TO REPRESSURIZE AN EVACUATEN FMODULE OR PRESSURE "VOLUME TO
A PRESSURF OF 10 PSIA FROM REPRESSURIZATION STORAGF SHALL BE PROVINDEN,
THE PRESSURE RETWEEN AFFECTEDQ VOLUMES WILL THEN BE ALLOWED T EQUALIZE
AND RUILOUYP TO THE NORMAL 14,7 PSIA, REPRFSSURIZATION GAS STORAGE
SHALL BE SIZED FOR ONE REPRESSURIZATION OF A TOTAL VOLUME OF 1192C0 €U,
FT, NURING ANY 120 DAY PERIOD WITHOUT RESUPFLY aAS SPECIFIFN IN TKE
PRECEFDING TARLE OF ITEﬁ:A.

3.3,2.01a102 CO2 MANAGEMENT

A. CO2 MANAGEMENT ASSEMALY(S) SHALL B8E CAPABLF OF PROCESSING 2,25 L®/MAN-
DAY NOMINAL AND 3.0 LB/MAN-0AY MAXIMUM OF CREW PRONUCED CO2. THE ASSEMALY
SHALL RE CAPABLE OF ACCOMMONATING THF €02 PRONUCEN RY 6 EXTRA CREWMAN FCR
§ NAYS DURING PERIODS OF -CREW OVERLAp

R. STATION CO2 PARTIAL PRESSURE SHALL RE MAINTAINEN WITHIN 3.0 ¥uHg (MAX.)
NOMINAL, A MAXIMUM OF 7.5 MMHG IS ALLOWED FCR UP TO 18 DAYS FOR RENUCED
CAPABILITY OPFRATIONs AND A 5.0 MMHG EMERGENCY MAXIMUM FOR 8 HOURS.

C. PROVISION FOR RECLAMATION NF 02 FROM CO2 SHALL BE PROVIDED.
N. PROVISION FOR GENERATION OF 02 AND H2 FROM WATER SHALL RE PROVIQEN,

E. THE CQO2 RENUCTION AND 02 AND H2 GENERATICN PROVISIONS SHALL BE .
NESIGNED FOR CLNSEN LNOOP OPERATION TO MAINTAIM OXYGEN AND WATER BRALANCE
ANN TC PROVINF 02 AND H2 GASES FOR USE AS RCS PROPELLANTS, THE PROVISIONS
SHALL ALSO Bf DESIGNFD TO PERMIT OPERATION GN A {4 HOUR WORKs 1IN HOUR
SLEEP LIGHT/DARK CYCLE. SUFFICIENT OXYGEN AND HYDROGEN SHALL RE PROVIDEC
TO MEET THE CONSUMPTION/USE/LCSS REQUIREMENTS SHOWN RELOW,

SPACE DIVISION NORTH AMERICAN ROCKWELL CORPOQAT!ON : SEC .3.2
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MONDUL AR SPACE STATION - [INITIAL STATION SYSTEM
3¢3.2 FENVIRONMENTAL CONTROL/LIFE SUPPORT.
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GAS TYPFE/RATE

CONSUMPTION/USE /L OSS
- S CXYGEN . . HYDROGEN

CRFW METAROLIC.(R=MEN AT 1.84 LB/MAN)|11.08 1LB/DAY . .. | . ==

STATION LEAKAGE - S ‘ L
SEALS - , : 2.33 LB/DAY L a-

VENTS Ne1S LR/DAY o --
RCS ‘PROPELLANTS | : , FeBU LR/NAY 0.83 .LB/CAY
EXPERIMENT USF = : 120 LB/DAY e
PUMPNCWN LOSSES: '

ATRLOCKS. . o -

EXPERIMENT USE (§/M0/120 NAYS) 0.0087 LB/DAY. e-
EVA USE (1/M0/120 NAYS) 0.0022 LA/nAY | --

RERTHING PORTS  (2/M0/150 DAYS) 0.0005 LB/NAY | . --

H2. DEPOLARIZER . S _ReTS LR/DAY. . N84 LR/CAY
TotaLs | 27.27 LR/DAY & 1.67 LB/CAY

e DOES NOT INGCLUDE 1.8u4 LR/DAY H> WHICH IS AVAILABLE FROM
ELECTROLYSIS FOR SABATIER REACTION .

F. CAPABILITY SHALL BE PROVIpEN TO STORE CHu ANp CO2 FOR |12 HOURS.
OUANTITIES TO BE STORED ARF AS FOLLOWS -

CH4 = (.83 LBS
CO02 - 1.70 LBS

3.3.2.'0'03 ATMOSPHERIC CONTROL

THE ATMOSPHERIC CONTROL ASSEMBLY SHALL MAINTAIN AN QXVGEN/N[TROGEN IXTURE
AT A NORMAL OPERATING PRESSURE 0OF 18,7 PSIA IN ACCORDANCE WITH THE
FOLLOWING REQUIREMENTS, : o o

A, CIRCULATION - THE MSS ATMOSPHERE AIR VELCCITY SHALL BE HAINTAINED
RETWEEN 1S FPM MINIMUM AND 100 FPM MAXIMUM,

- WD P P P D WD - SR A D D S L D - P S G W D D P T R D S P WD R D L D R b e W D YR D D D D WD WP WR R YD G W G WD an W e R W A W
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MONULAR SPACE STATION -~ INITIAL STATION SYSTEM.
3.3.2 ENVIRONMENTAL CONTROL/LIFE SUPPQORT

R. TEMPERATURE - ATMOSPHERE TFMPERATURE SHALL' RE MAINTAINABLE ON AN AREA
BASIS AS FOLLOWS -

le 60 TO 75 DFG F IN EXFERCISE AREAS
.2+ 65 TO AN DEG F IN PERSONAL HYGIENE AREAS
3, 65 TO 80 DFG F IN MENICAL TREATMENT ARFA
4, 65 TO 75 DFG F IN ALL OTHER AREAS

Co. HUMIDITY = THF MSS ATMOSPHCERE H20 PARTIAL PRESSURE SHALL RE MAINTAINED
WITHIN 8 YO 12 MMHG, THE ATMOSPHFRIC OFW POINT SHALL NOT EXCEEND £7 DENR
F MAXIMUM, NO CONDENGATION SGHALL RE ALLCWED TO FORM ON INTERNAL
_SURFACES.

D. PRESSURE - THE MSS ATMOSPHFRIC TOTAL PRESSURE SHALL AE MAINTAINEQ AT
14.7 PSIA NOMINAL, OXYGEN PARTIAL PRESSURE SHALL BE MAINTAINED BETWEEN
3,1 PSIA MINIMUM 70O 3,5 pS!A MAXTMUM,

. CONTAMINANT CONTROL - THE MSS ATMOSPHERE TRACE CONTAMINANTS SHALL ®E
MONITORED AN CONTROLLEN TN 0,1 OF THE THRESHOLN LIMIT VALUE PER CON-
STITUENT, TRACE CONTAMINANTS WHICH MAY RE FNCOUNTEREN AND THEIR MAX]-
MAL. ACCEPTABLE CONCENTRATINMN FQR CONTINUCUS EXPOSURE SHALL BFE AS
SPECIFIED IN NOCUMENTATION OF THRESHOLD LIMIT VALUESy REVISEND ENITION,
BY AMERICAN CONFERENCE OF GOVERNMENTAL INDUSTRIAL HYGIEMISTS, PROGESS
FLOW RATES CONTAMINANT REMOVAL SURASSEMALY SHALL BE SIZED BY THE-
FOLLOWING CONTAMINANTS -

CHARCOAL ' =~ MONOMETHYL HYDRAZINE

CATALYTIC OXINIZER - FORMALNEHYNE
AMMONTA SORBENT - AMMONIA ‘
ACIN GAS SORBENT - HYDROGEN FLUORInF

THE CONCENTRATION OF BACTERJA IN THE ATMOOPHERE WITHIN THE PRESSURIZEN
COMPARTMENTS CONTAINING CRFW QUARTERSy» PROCESS LABORATORIESs OR  EXPER-
IMENTAL FACILITIES SHALL AF MONITORED AND CONTROLLED, RAM 1S INCLUDED,

TQE ATMOSPHERE CONSf!TUENTQc INCLUDING HARMFUL AIRRBRORNE TRACFE CONTAM-
INANTS AND ODORS WILL BE MONITORED AND CCNTROLLED IN EACH SEDARATF
PRESSURE ISOLATARLE VOLUME, :

F., ATMOSPHERIC CONTROL CONSIOFRATIONS SHALL BE BASED ON A HAXIHUM OF
SIX CREW MEMBERS IN ANY ONE MODULE AT A TIME,

3e3s2elet o THERMAL CONTROL

" SPACE DIVISION NORTH AMERICAN ROCKWELL CORPOQATION ~ SEC 3.3.2
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MODULAR SPACE STATION - INITIAL STATION.SYSTEM
3.3.2 ENVIRONMENTAL CONTROL/LIFE SUPPORT
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A, THE THERMAL CONTROL ASSEMBLY SHALL LIMIT THE TEMPERATURE OfF INTERIOR

"WALLS OF PRESSURIZEN VOLUMES YO A MINIMUM OF 87 DEG F AND A MAXIMUM OF
10S NEG F DURING MANNED OPERATIONS AND A MINIMUM OF Un DEG F TO A MAXIMUM
OF 135 DEG F DURING UNAMMNED NPERATIONS,

B. THE THERMAL CONTROL ASSFMBLY SHALL PREVEhT FORMAT]ON oF CONDENSATION
ON INTERNAL SURFACES,

" Ce THE THERMAL CONTROL ASSEMBLY. SHALL LIMIT THE HEAT LOAD GAIN TO THE
SPACE STATION INTERNAL ENVIRONMENT FROM THE EXTERNAL ENVIRONMENT TO A
MAXIMUM ' OF 1000 ARTU/HR/MODULE (STATION AND CORE).

N. THE THERMAL CONTROL ASSEMBLY SHALL LIMIT THE HEAT LOAD LOSS FROM THE
SPACE STATION INTERNAL ENVIRQNMENT TO THE EXTERNAL ENVIRONMENT TO. A
MAXIMUM OF 2000 3TU/HR/MODULE (STATION AND CORE.)),

€. THE THERMAL CONTROL ASSEMBLY SHALL PROVIPE FOR TRANSFER AND REJECTION
OF HEAT TO SPACE VIA INTERNAL COOLING LOOPS ANN EXTERNAL RADIATORS,

F. INTERNAL COOLANT LbOP FLﬂ!”S>SHALL RE NON-TOXIC AND NON-FLAMMABLE,

-6 THERMAL CONTROL DFS!CN:QHALL CONSINER NPERATION OF VARIOUS EQUIPMENT
IN A QUIESCENT MONE AND DFPQEQQURIZED STATE AS WELL AS NORMAL HANNFD
OPERATIONS,

H. THE THERMAL CONTROL ASSEMBLY SHALL RE DESIGNED TO OPERATE NORMALLY
IN A 280 NMy, SS NEG INCLINATIONy X-POPy Z-LV FLIGHT MNDE.

1. THE THERMAL CONTROL ASSFMALY SHALL BE CAPARLE OF ACCOMMODATING A
MAXTMUM HEAT LOAD OF 1052000 RTU/HR AND A MINIMUM OF 10»140. BTU/HR
NURING NORMAL MANNED OPERATxons. : B

- Je THE THFRMAL CONTROL ASSFMALY SHALL ACCOPPODATE A MODULE AIR HEAT
LOAD OF 3,5 KW, '

K, THE THERMAL CONTROL ASSFEMBLY SHALL ACCOMMONATE A HEAT LOAD OF 84,5 KW
(40 TO 75 DEG F) VIA A SUITABLE HEAT EXHCANGFR TO SUPPORT ATTAC“ED RAM
OPERATIONS,

Le THERMAL CONTROL -ASSEMBLY DFSIGN SHALL BE RASED ON THF HEAT LOAD .
DISTRIRUTION SPECIFIED IN TABLE 3¢3.2.1a.1.08-1 AND SUMMARIZED IN
TABLE 3-302.'.'.“‘2.
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MONUL AR SPACE STATION - INITIAL STATJION SYSTFM
JeJe2 FNVIRONMENTAL CONTRCL/LIFF SUPPQORT

- EE  GP W S L WP T e . Y D Y - G R TP P D A A R R T T R W A D T S ED D R e = e WP e WP TR E e A NE WP W W N T b D M D W D WD W b G e - W

TABLFE 3,2,2,1,1,4=-1 HFAYT LOAND NISTRIAUTINN - CORE MONINF

: MONULE MAXIMUM, CREW DAY MSS TOTAL e® CREW DAY
HEAT . HEAT LDAN  RATU/HR . HEAT LOAN BTU/HR
SOURCF LIGHT SINE | DARW SIDE LIGHT. SINE NARK SINF
AIR LIouIn| AlIR Lioutc] AIR Lranin| AR LInRulr
ECLSS .
PUMPNOWN UNIT £30 650 ) _ 50
CO2 SENSOR 5 5 S S
HUMIN DUCT FAN R80 /580 680 6R0
VENT FANS 285 285 190 120
SENSIRLE HX 680 80 340 340
EPS ' : ‘
FUFL CELLS~-EQUIP 1s20]| 14s0n 4730} 2390cC0 192n| 14500 4730| 39000
LIGHTING : HELO0 46un 4640 4gun
G-C . .
IMJ-PROCESSOR 50 < 50 I4¢ 5N s 50 345
HORIZ-STAR TRKR .
NPTICS 13% 13% LY 13¢
ELECTRONICS 158 185 18RS 165
OPTICAL REF PROC 10 75 10 75 10 75 10 15
ALIGN LINKS : 190 : 1e¢ 190 19¢
SEXTANT~TELESCOPE 85 7710 85 770 ¢ " 60 10 60
CMG PREPROCESSOR S0 uun s¢ 44c 5N 440 S0 uye
RCS ELECTRONICS . Aa% a5 1n : e
l1ss . ~ . :
RACU a0 apo gpn 4)0
LOCAL AND ALARM | 10 10
AUNION/VIS UNIT 20 20 20 ' 20
TV CAMERA 10 1n
RAM 49| 13260 1350| 12280 340 1120 40 1120
POWER ROOM 180 180

eo DNESIGN HEAT LOAN COMTRIBUTION TO MSS TOTAL
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MONUL AR SPACE STATINN -
3e3.2 FNVIRONMENTAL CONTROL/LIFF SUPPORT

INTTIAL STATION SYSTEM

TABLE 3.3.2.01.1.U=1 HEAT LOAp NISTRIBUTION - SM~| MONULE
: MONILE MAXIMHUMy CREW NAY MSS TOTAL se CREW NAY
~ HEAT HEAT LOAN BTU/HR , HEAT L0OAN BTU/HR
- SOURCE LIGHT SINF DARK SINE | LTGHT SIDE DARK SINF
e ATIR [LICuIn| AIR JLIQuUIR[ AaTR JLTGUTIN| ATR [Ltaulr
ECLSS
€02 SENSOR 7 7 T 7
VENT FANS ARTO 670 28F 2RB
SENSTIRLE HX Ff80 AN 680 680
SPECIAL HX 96 as 9s| - as
H20 PUMP PKG 289| 2801 289} 2B0) 289 260} 289] 280y
- FREON PUMP PKG 223n 2230 , 2230 2230
H2n RECLAMATION 279 t74e 279 174g g2 - 873] 182 873
PURITY MONITOR 1sa| 13g6 150 1386 77 £93 77| 633
FECAL/URINE coOLL St 51 S 51
SINKS . 256 256 2n 20
~ SHOWER : 1200 1200} 1200 1 1200
FIRE DETECTION 3u 30 3y 34
EPS - B
ELECTROLYSIS 11RO| KS562| - 148 834 53N 328 70 437
“LIGHTING : ' '
GENFRAL 1630 1630 1630 1630
"HYGIENE LIGHT 00 600 620 . 620
METAROLIC (SENS) Qo0 300 600 60N
EXPERIMENTS 2200| 3s2n| 2200 3620 2200 3s20| 2200| 3620
INSTRU STIMULT 385 768 385 76% 365 765 366| 76S
GPACE NIVISTION
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PRELIMINARY PERFORMANCFE SPFCIFICATION

-t e - - - -

MONULAR SPACE STATION -
3e3.2 ENVIRONMENTAL CONTROL/LIFE SUPPORT
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- SN 71-215-1

INITIAL STATION SYSTEM
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TABLE 3.%¢2sleloel=t HEAT LOAN NISTRIBYUTION = SM=) MONULE (CON*T)
MONULE MAXIMUMy CREW DAY MSS TOTAL s CREW DAY
HEAT HEAT LOAN  RBTU/HR HEAT LOAD RTU/HR
SCURCE LIGHT SINF DARK SIDE LIGHT SIODE DARK SINE
AIR LTeutInf aIRr LiguIt| aiIR LIQUIN| AIR LInuIC
1SS i
_NATA RUS CONTROL g5 81 5 A1
CENTRAL TIMING 5 97 .5 97
" CENTRAL PROCESS S0 122% 50 122% sn 1225 50| 1225
OPER CONTROL CON us 865 4s 86 05 865 ns 8KS
CMNR CONTROL CON 22 451 22 462 22 463 22 us3
PORT CONTROL CON 167 1687 167 : 167
" LOCAL MON/ALARM 3 3 :
K-RAND ANT ELECT 5 S8 6 . §K
S-BAND XPNDER [} .40 u ue 4 un ] 40
- VHF XPNDER 290 ' 290 '
. COMM RACK SURASSY 12 313 2 312
RECORDING SURASSY 10 1R n 188 :
AUNIQ/VID UNITS 4 - 37 a4l - 37 g 37 u 37
TV CAMERAS-MON. 10 : 30 280 280 .
RACU 102 192 102 102 102 103 102 103
SPACE anlSION NORTH AMFRICAN ROCKWELL CORPORATION SFC ,3,?
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MOnULAP SPACE STAT]ON -~ [NITtAL STATIOM SYSTEM
F.3.2 ENVIROMMENTAL CONTROL/LIFE SUPPORT
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TABLE 3.7.2e1s1el=) HFAT LOAD NISTRIRUTION = SM=> MONILF

MONULFE MAX IMIIMy CREW QDAY MSS TOTAL e» CRFW NAY

.. HEAT L HEAT 1LOAN ABTU/HR : HEAT L0OAND BTU/HR
SCURCF , CLIGHT SINE NAOPY SIDE LIGHT SIDf DAGK "'S1Nf
{ B AlIR LIOUIN] AlIR Licarr| alIR L1anin] alIR Lrogre
ECLSS
C02 REMOVAL as as qs o ‘ag
CO02 RFDUCTION- : .
VENT ACCUM PUMP . . , . ,
CUNTT nyo o uy0 40 . 410
CONDENSER Co : 170 : 170 . B
02 GEN=VY/( PUMP RRO 295n : 660 3asq
€02 SENSOR 1n : 10 ‘ N 1 - an
" VENT FANS R70Q , 670 38n o 380
SENSIBLE HX 80 o . 6RO : 550 : 55N
HUMINDITY WX ‘ .
CONDENSER ‘ 1300 ' 13n¢ . 1300 1300
. FAN ur0 , urn 410 ' 410
- PPN2 CONTROL 35 35 15 ‘ as :
" CONTAM CONTROL . 160 30% 160 30« 160 305 160 ns
" 6AS MCON-BACT NET 120 traon 120 Hiee 1nn 96N 190 980
FIRE- DETECTOR 35 . s|. . 15 ‘35 v
EPS
AUTO-XFMR
RECT/FILTER 00 gun 80 3an ton 4u0 80 390
CIRCUIT BREAKERS
LIGHTING te00 1900 t700 1700
1SS
LNOCAL MON/ALARM 5 5 g S
MICROFILM PROY 1a4sg fusg uec 40
AUNTIO/VID UNIT s 15 s IS
RACU ' 100 Ins 100 10 100 105 100 105
TV CAMFRA=COLOR a0 10 5 5
TV CAMERA B-W 25 25 g S
METAROLIC 600 500 450 450
EXPERIMENTS 190 2250 190 2750 190 2250 190 2250
INSTRI) STIMUL1T SN 73n 5N 7130 50 730 50 7130
"SPACE NIVISION NORTH AMERICAN ROCKWFLL CORPORATION. - SEC 3.3.2
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MONULAR SPACFE STATION -~ INITIAL STATION SYSTFEM .
3.3.2 ENVIRONMENTAL CONTROL/LIFE SUPPORT

TARBLF 3,3.2.0.1.,8-1 HFEAT 1.OAD DISTRIAUTION = SM=3 MONULE

MONULE MAXMUMsy CREW DAY MSS TOTAL es CREW DAY

_HEAT ’ " HEAT LOAT BTU/HR . HEAT LOAD RTU/HR
SOURCEF LIAHT SInNE NARX SINE LIGHT SIDE NPARK SINE
) ' ALR LIouIng ALR LIQuIC AIR LIQUInD] AIR LInuit}
ECLSS (RACKUP)
C02 REMOVAL g5 , ' '9§
C02 RED=-A/C PUMP Lty 170 410 170
02 GEN = PUMP 660 395n
€02 SENSOR 10 10 1N : 9.
VENT FAN £70 670 42n 420}
SENSIRLE HY - £80 680 55N S50
HUMIN CONTROL 410 130N 410 1300 :
PPN2 CONTROL . as 35 :
CONTAM CONTROL 160 30S 160 3Ins
GAS MON-BACT NEY 120 1on 120 1100 '
- TRASH PROCFSSOR 2585 2SS 150 IS0
" GALLEY. SINK IR0 380 20 . 20
FIRE CETECTOR 35 ' 35 35 : 15
GALLEY ' ‘ ‘ : ‘ -
FREEZFR=-REFRIG ' 98N anr , ‘380 AR
OVEN-RESISTANCE 1400 1400 11oc t1nn
OVYEN=-MICROWAVF 200 200 100 100} -
RECONST UNIT 150 150 5N : 50
EPS o :
AUTO=-XFMR - -
RECT/FILTER .20 ugn 90 800 100 840 .. ROl . 39C
CIRCUIT BRFAKFRS
LIGHTING 2380 2550 1900 1900
METABOLIC 2400 2400 3no Ino
EXPERIVENTS 400 5228 400 5228 40n 522S 4n0 52258
INSTRI) STIMULT SN 73n S0 730 1) 730 50 73C
SPACE NIVISION NORTH AMFRICAN ROCKNFLL CORPORATION SFC 3.3L

PAGF 01|



MONUL AR SPACE %TATlON =~ INITUAL STATION SYSTEM
3.3.2 FNVIRONMENTAL CONTROL/LIFE SUPPORT
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TABLE 3.3.2.0.1,4=1 HFAT LOAD NISTRIRUTINN - SM=U4 MONULF
MONULE MAXIMUMy CREW DAY MSS. TOTAL s CREW DAY
HEAT HEAT L0OAN RBTU/HR - _1ggAT LOAD BTU/HR
SOURCE T LIGHT. SINE NARK SINE LIGHT SIDF DARK SINE
ATR JLInuIn| AIR LIaiic| AIR [LIQuIn| AIR JLINUGIO|
ECLSS
€02 SENSOR 7 7 71 7
© VEMT FANS £70 670 286 296
SENSIRLE HX E£80 680 680 6580
SPECTAL HX a6 96 1a 14
"H20 PUMP PKG 2RQ 2601 289| 2601 :
FREON PUMP PKG - 2230 2230 :
H20 RECLAMATION 279 174n 279 {74n 122 373 122 R73
. PURITY MONITOR 154 1386 1S4 1386 77 "R93 77 $92
FECAL/URINE €OLL S 51

" TRASH PROCESS 510 510 :
SINKS 4 4 20 20
FIRE DETECTINN u 34 gL} 4

EPS ; : i ] : _

" FLECTROLYSIS . ri6o0| €569 jus 81g 580 3281 74 uy?

“ L'IGHTING i » o S
GENERAL 1IR30 1630 1630 1630|:
MENTCAL 150 150 =

METABOL IC-SENS Q00 300 600 600

EXPERIMENTS 2200 352N 2200 3s2¢

INSTRU STIMULI 365 768 365 16% kX 785 365 765

SPACE an!SION NORTH AMERICAN ROrKNELL CORPORAT I ON SEC 3.3.2
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MONULAR SPACE STATION INITJAL STATION SYSTEM
3e3.2 ENVIRONMENTAL CONTROL/LIFE SUPPORT -
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TABLF 3.3.2.1e1e8=1 HEAT LOAD DISTRIBUTION = SM=4 MOOULE (CONT)
MONULE MAXIMUM» CREW DAY MSS TOTAL se CREW DAY
HEAT HEAT LOAN 8TU/HR HEAT LOAD RTU/KHR
SCURCE LIGHT SINE DARK ST1DF LIGHY SIDE DARK SINE
ATR JLIOUIN| AIR |LIQUIR| AIR JLIQuUIN| ATR [LIAUIC
1SS ) ,
DATA AUS CONTROL 5 81 5 LY 5 81 5 81
CENTRAL TIMING 5 Qv .5 a7 5 %7 5 97
CENTRAL PROCESS 50| 122% so| 122¢ s0{ 1225 saf - 122s
OPER CONTROL CON 85 Y us R6S usg R65S .45 RES
CMAR CONTROL CON 22 u61 22 063 22 463 22 u62
PORT CONTROL CON 167 167 157 167
LOCAL MON/ALARM .3 3 ,
K-BAND ANT ELECT 6 55 6 1 5 5S 6 5%
S~RAND XPNDER 4 un 4 un o | IR
VHF XPNDER 2a0 240 2an 290
COMM RACK SyBRASSY 12 31 12 31 12 312 12 312
RECORDING SURASSY 10 18e 10 1an n 18R ) 188
AUNTO/VID UNITS u 37 u 17 4 37 4 .37
TV CAMERAS-MAON 266 266 268 266 _
RACU 102 109 102 1603 102 103 102 103
SPACE DIVISION NORTH AMERICAN ROCKWELL ‘CORPORATION SEC 1.3.2
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MONUL AR SPAFE STATION - INITIAL STATION SYSTEM
3.3.2 FNVIRONMENTAL CONTROL/LIFE SUPPORTY .
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TARLE 363¢2elslel8=2 HEAT LOAN DISTRIRUTION SUMMARY

MONULE MAXIMUMy CREW DAY MSS TOTAL ¢ CREW DAY

HEAT _ HEAT LOADY RBTU/HR . HEAT LOAD RTU/HR

SCURCE , ~ ORBITAL AVERAGE DRBITAL AVERARE
: ATR - | LINUID TOTAL AIR Lrauin TOTAL
| cORe “oDULE e 12065 | 39815 S1680 19775 26690 37465
SM=-| MODULE 11206 20126 | 31332 9384 1567¢ | 25054
SM-2 MODULE - 185 ARND | 4aRsS 5245 8660 | 13905
SM=3 MONULE 11800 11870 21970 6125 7375 | 13500
SM-4 MODULE aas7 | 20128 | 29983 5259 7902 13161
TOTAL - 519713 [100737 | 151950 15788 66297 | 103cAS

e PROVINES COOLING FOR POWER ROOM .
so DNESIGN HEAT LOAD CONTRIBUTION TO MSS TOTAL

7e3e2eloleS WATFR MANAGEMENT

THE WATER MANAGFMENT ASSEMBLY SHALL HAVE THE FOLLOWING PERFORMANCE
REOQUIREMFNTS -

A, NUANTITIES OF POTABLF WATER FOR FOCD AND NRINKING SHALL BE PROVIDFEN
AS FOLLOWS -

FOoON - leldd LR/MAN-DAY
DRINK - 4,14 [|LB/MAN=DAY

R, NUANTITIES OF WATFR FOR HOUSEKEEPING ANN PERSONAL HYGIFNE SHALL BF
PROVINEN AS FOLLOWS -

WASHING - 4.n LR/MAN-DAY
SHOWER - 16.6 LA/SHOWER TWICF PFR NAY
HOUSEKEFP ING - 0.8 LR/MAN-DAY
LAUNDPRY - NOT RFOQUIREN
SPACE NIVISION NORTH AMERICAN ROCKMELL CORPORATION.  SEC 3.3.2
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MODULAR SPACE STATION - INITTAL STATION SYSTFM
3¢ FNVIRONMENTAL CONTROL/LIFF SUPPORTY
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COLD WATER SHALL RE SUPPLIFN AT S0 +/-5 TEG F ANND HOT WATER AT
IS4 +/=-4 PEG F FNR PURPNSES OF FOON RECONSTITUTION,

POTABLE WATER SHALL RF PROVIDED FOR HYGIENIC FLUSHING oF IRINALS
AT 3.5 LB/MAN-DAY.

THF WATER SYSTEM SHALL RE PESIGNED FOR CLNOSFEN ILCOP OPFERATION FCR
RECLAMATIONs STORAGEs AMNN PEUSEs NOT INCLUDING FECAL WATERG,
CAPARILITY TO RECOVER POTARLFE WATFR AT A PROCESS RATFE OF 161 LRS/NAY
SHALL RE PROVINEN, CAPARILTTY SHALL ALSO RF PROVINDED FOR AN FLEG-
TROLYSIS WATER RESUPPLY RATE OF 11.6 LRS/NAY, :

QUANTITIES OF WATFR FOR EXPFRIMENT HSE SKFALl BF PROVINED AT A MAXIMUM
RATE OF 35 LAS/NAY,

WATER POTARILITY STANDARNS SHALL ARE AS SPECIFIEN IN TARLF 3.3.2.i.é.5.
THIS STANNARD SHALL APPLY TN THE PRONUCTY WATER FROM PJRINF RECLAMATION)

POTABLE WATER STORPAGE SHALL BE SUFFICIENT T0 PROVIDE AN EMERSERNCY
RESERVE CAPACITY FOR A CREW OF SIX FNOR 9f HOUYRS IN ANPITION TO i
NORMAL USAGE REQUIREMENTS ANN .SHALL PROVINPE A PNSITIVE MEANS FCR MONT-
TORING WATER PURITY, CAPARILITY TO RFCOVER FROM A WATER SYSTEM CONTAM-
INATION FATLURE SHALL BRF PPOVIDEDN. :

CAPABILITY TO SUPPLY |1.8 LRS OF WATER/MAN/EVENT FOR EVA SUPPORT

_SHALL .RE PROVINEN, TOTAL QUANTITY SHALL RE BASEN ON ONE 2-MAN EVA.

Je

PER MONTH.

PROVISIONS FOR STORING VAPNR COMPRESSION VFNT GASES FOR 12 HOURS SHALL
RE PROVIDFD.

SPACE NIVISION NORTH AMFRICAN ROCKWELL CORPORATION SEr ,3.D2
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MONULAR SPACE STATION o INITIAL STATION SYSTFM
3.7.2 FENVIRONMENTAL CONTROL/LIFE SUPPIRT
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TABLE 3.3.2.1.1e5 AFROSPACE POTABRLF WATER SPFCIFICATION

CHFMICAL RFNAUIREMENTS MILLIGRAMS/LITER OR SOURCE
PARTS PER MILLION
TOTAL SOLINS 1000.0 SELY
CADMIUM 0.05S ssa
CHROMIUMy HEXAVALENT 0.05 esn
COPPER ' ‘ 3.0 ssa
LEAD Ne2 csA
SILVER 0.S L
TRON 1.0 AF
MANGANESE Nl AF
JZINC 15.0 AF

MERCURY N.N0S NASA
NICKEL 1.0 NR
CHEMICAL NXYGEN NEMAND N.5 NR
SELENTUM ' ' N.0S USPH

' UNITS '
COLOR 15.0 AF
TURRIDITY 25.0 AF
TASTE AND 0ODOR ONDOR NO, 3.0 AF
PH FeO ~ Aol NASA
MICRO-NRCAN]ISMS CSSENTIALLY NO COLIFORMS USPH
PARTICULATES LEVEL 2 NR MADRIO=-017

'NOTE - SQURCE ARRREVIATIONS ARE EXPLAINEN RELOW -

SS8 -
AF -
NASA -
NR
USPH

SPACE SCIENCE BOARD

AIR FORCF POTABLFE WATER STANDARND FOR

NASA PF-SPFC-{
NORTH AMERTCAN ROCKWELL

Je Se DFPT, OF PURLIC HEALTH

1967

SPACE NIVISION NORTH AMERICAN ROCKWFLL CORPORATION

SEC 3.3.2
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PREI.IMINARY PERFNPMANCE SPERIFICATION ‘ SN 71=215-)
MONULAR SPACE STATION - INITIAL STATION SYSTEM
3.3.2 FENVIRONMENTAL CONTROL/LIFE SUPPORT
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JeTe2eleleb WASTE MANAGEMENT

THE WASTE MANAGEMENT ASSEMRLY SHALL MFFET THE FOLLOWING PERFORMANCE
REQUIREMENTS, THE DATA IS RASEN ON MALE CREW MFEMAERS,  SIMILAR DATA FOR
FEMALE CREW MEMRERS HAS NOT REEN ESTABLISHENs HOWFEVERs DATA VALUES FOR
FEMALES ARE EXPFCTED TO BE SMALLFER IN VALUE, :

Ao URINE WASTF SHALL BE COLLECTED ANN PROCESSEN, - PROCKESS RATES SHALL BAF
BASED ON & USFS/MAN/NAY, QUANTITIES OF HRINE WASTES TO BRE PROCESSEN SHALL

BE AS FOLLOWS - .

URINE WATER - 3,45 LA/MAN-DAY NOMINAL
' . - 84,48 L3/MAN-DAY MAXIMUM
URINE SOLINS = 0,13 LA/MAN-DAY :

B. FECAL WASTES SHALL BRE COLLFCTED ANN PROCFSSFEFD. FECAL WATER SHALL NOY
BRE RECLAIMED. PROCESS RATES SHALL RFE RASEN ON | USE/MAN/DAY. QUANTITIES
OF FECAL WASTES TO RE PROCFSSFO SHALL BF AS rOLLOWS - :

FECAL WATER - Ne25 LB/MAN=DAY NOMINAL
-  Ne33 LA/MAN-DAY MAXIMIM
FECAL SsoLINS = N.13 LR/MAN~DAY

C. ONE TOILET CONSISTING OF SFPARATE FECAL ANND URINE COLLFCTION DEVIRES
AT THE SAME LNCATION SHALL RE PROVIDED., IN ADDITIONs ONE WALL MOUNTED
URINAL SHALL AE PROVIDEDN FOR ADDEN CREW CONVENIENCE, COLLECTION OF-
VICES SHALL ACCOMMODATE A MIXED MALE/FEMALE CREW. THESFE UTILITIES
SHALL RE LOCATED IN EACH PERSONAtL HYGIENE FACILITY OF EACH PRESSURE
VOLUME.

N. FOCD WASTES SHALL BE COLLECTED AND PROCESSEN,

E., TRASH MATERIAL SUCH AS PAPFRy CLOTHINGs FILMs FILM CONTAINERSS
ETC. SHALL BE COLLECTEDs PROCESSEOs ANN STOREN FOR LOGISTICS RETURN,
THE TYPES ANN QUANTITIFES OF WASTE MATERTALS TO mFE PROCESSER PER Sum-
SYSTEM SHALL RE AS SPECIFIEN IN TARLE 3.2.2.)lelehe PROVISIONS FOR
PROCESSING 1S LB/DAY WITH AN AVERAGE VOLUME OF | CU FT SHALL
RE PROVIDEN,

PROVISIONS FOR DRYING AND STERILIZATION CF TRASH MATERIAL SHALL BF
PROVIDEDP. ALSOy REDUNDANT PROVISIONS ARE REQUIRED FOR NRYING
AND STERILIZATION OF TRASH MATERIAL,

Fo. WASTE SOLINS SHALL NOT RE NUMPED TQ SPACE.,
SPACE DIVISION NORTH AMERICAN ROCKWELL CORPOQATKQN SEC 343.2
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MONULAR SPACE STATION - INJTIAL STATION SYSTEM
3.3.2 ENVIRONMENTAL CONTROL/LIFE SUPPQORT
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GASES AND WATER MAY RE VENTED TO SPACF? HDOWEVER NON-PROPULSIVE NIS-
CHARGE DEVICES SHaLL BE USFN, VENT PORTS SHALL RF LOCATED AS REMOTFLY

‘AS POSSIBLE FROM WIMNDOWS aAMpD EXPERIMENT AIPLOCKS TO MINIMIZE EXTERIOR

CONTAMINATION, VENT POPTS SHALL PROVINE FOR NUMPING 0OF GASES AND
WATER INTO THF STATION WAKF, NUMP SYSTEM NFSIGN SHALL PROVIDF ¢£0R
PERIODIC NUMPING OF WASTE RASES AND WATER SIMULTANEQUSLY AND SHALL

+ PROVIDE FOR A MINIMUM PERINND OF |12 HOURS RFETWEEN VENTINGS. VENTING

OF DRY JOHN®S MAY BE ACCOMPLISHEN ON A NON-PERIONIC RASIS PQPVIDIVG
VENT GASES ARFE NDISCHARGFD INTO THE WAKFE CF THE STATION,

MICROBICLOGICALLY AND RACTFRIOLOGICALLY COMTAMINATED WASTE MATEQIALS
SHALL RE NISINFECTEND AS CLNOSFE AS PQOSSIRLE TO THFIR SOURCE PRIOR 10
STPRAGFo PROCESSINGs OR DISPOSAL. '

- CAPABILITY FOR PROCESSING &7 LB/MONTH OF WASTE AND TRASH MATERIALS

FROM EXPERIMENTS SHALL RE PROVINED, THESE MATERIALS MAY CONTAIN
RICLOGICAL OR ANIMAL URINE AND/OR FECAL MATTER,
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MONULAR SPACE STATION - INITIAL STATION SYSTEM
7¢7.2 ENVIRONMENTAL CONTROL/LIFE SUPPORT

TABLE 3.3.2¢01.1.5 TYPICAL WASTE MODEL

SOURCE DESCRIPTION AASIC RATF| & MEN
LA/MAN=DAV| L®/DAY
CREW URINE sSQLINS . 0.173 0.78
FECAL ' 0.38 2.28
FNCND MNGT FNOD WASTE 0.,un 2.40
FOOD PACXAGING 1e18 7.n8
UTENSTLSe SOAPy ETC N.01 0.76
CRFW RELATFD WIPES 0.20 1.20
HATRs NATLSs SKIN 0.05 0.30
TOILEY TISSUE 0.014 NeCARN
MEDICAL SUPPLIES 0.02 012
HOUSFECLEANING SUPPLIFES 0.n2 0.12
SOAPy HYRIENE 0.n33 N.198
NENTAL -———
HAIR CONTROL ' D m———-
ECLSS PROCGFSS FILTERSy CHARCOAL . l m--- ‘
WICKSs» CARTRIDGES 0.033 N.1918
WATER TREATMENT 0.187 0.402
USED CATALYSTS 0.033 N.198
WASTE TRFATMENT ANN RAGS -————
CLOTHING» TOWELS» ETC 0.058 0.348
SURSYSTEMS TELETYPE PAPER ———— ‘
‘ MICROFILMy MAGNETIC TAFF -———-
SPARE PART PACKAGING ———-
EXPERIMENTS PHOTO LAR ‘ ————
BIOSCTENTE LARy ETC ————
SPACE PRNCESSINAR-PHYSICS ————
COMTAMy WATER (NON-NORM) -——--

3ede2eleteT HYGIENE
MYGIENE FACILITIES SHALL BE PROVIDED TO0 MFET THFE FOLLOWING REQUIREMENTS -

A. ONE SHOWER FACILITY SHALL RE PROVINEN WITH THE CAPABILITY FOR 2
SHOWERS/DAY AT 6.6 LRS OF WATER/SHOWER, THE FACILITY SHALL PROVIDE HOT
ANN CCLD WATER FOR MIXING TO A TEMPERATURE CF 90 T0 110 DEG F FOR
SHOWERING. ’
SPACE DIVISION NORTH AMERICAN ROCKWELL CORPORATION SEC 3.3.0
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MODUL AR SPACE STATION - INITIAL STATION SYSTEM
3.3.2 FNVIRONMENTAL CcONTROL/LIFE SUPPORT

ONF GROOMING STATION WITHIM FACH PRESSURE VOLUME SHALL BE PROVIDEN,
CH GROOMING STATION SHALL CONTAIN A SINK WITH HOT AND COLD WATER MIXING

FACH

CA

WAS

Ce
S1

0.
“IN

Ee.
u

3.3.

SPEC
THE

Ae

Be

Ce

PABILITYy TEETH BRUSHING CUSPINDORs ANN SO0AFP DISPENSER FQR FACFE AND HAND
SHINGs RODY SPONGINF, MOUTH WASHING AND GENFRAL GROOMING,

STORAGE SPACE FOR HOUSFKFEDINC PROVISIONS SHALL RE PROVIDFD. THE
ZE AND LODCATION OF THE STORAGE FACILITIES ARF (TAaNn),

A SINK WITH HOT AND COLD WATER MIXING CAPAR!LITY SHALL RE PROVINEN
THE PRIMARY GALLEY AND IN THE MENICAL AREA,

SINK USAGF SHALL RE BASED ON |0 USES/MAN)OAY. CAPABILITY TO SUPPLY
1.8S OF WATER/MAN/DAY FOR SINK USE SHALL RE PROVIDED, : :

2.1.1.8 SPECIAL LIFE SUPPORT

TAL LIFE SUPPORT PROVISIONS AND CAPABILITY SHALL RE PROVIDED TO MEEY
FOLLOWING REQUIREMENTS - .

0> HIGH PRESSURE STORAGE CAPABLE OF SUPPLYING 0> FOR INTRA-VEHICULAR
ACTIVITIES, 1IN ANDITIONs IT SHALL PROVINE 02 FOR RECHARGING PORTARLE
LIFE SUPPORT FQUIPMENT FOR EVA,

THE ECLSS SHALL PROVIDE FVA/IVA SUPPORT AS FOLLOWS -

"IVA SUPPORT
02 NOMINAL MAX FLOW - 8 LB/MAN-HR
0> EMERGENCY FLOW - 22 LB/MAN=-HR FOR 13n MINUTES
02 INLET TEMP - 40 TO R4 NEG F
HEAT LOAN PEAK ' - 2000 BTH/MAN-HR
SUIT PRESSURE - SOURCE REGULATE TO 110 PSIG
LCG WATER FLOW - 240 LR/HR AT 83 DFG F
NESIGN CAPACITY = 2 MEN AT U FRS EACH/RESUPPLY PERIOD

IF REQUIRED

PLSS CHARGING

02 PER RECHARGE - le6 LAS
H20 PER RECHARGE - 108 LARS
RECHARGFE PRESSURE - 1810 +/- 30 PS1

CHARGING FREQUENCY 2 UNITS/MONTH

AN FMERGENCY RESERVE OF WATER AND OXYGEN rob 95 HOURS MINIMUM SHALL BF
MAINTAINEN ON BOARD THE SPACE STATION., THIS RESFRVE SHALL BE ACCESS-

_SPACE NIVISLON NORTH AMERICAN hOCKyELL CORPORATION . SEC 3.3.2
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PRELIMINARY PEPFORMANCE SPECIFICATION ' SN 71-216-1
MONDULAR SPACE STATION - INITIAL STATINN SYST?M
3+3.2 ENVIRONMENTAL CONTROL/LIFE SUPPORT

ABLE FROM EITHER PRESSURE VOLUME IN THE FVENT OF LOSS OF ONE VCLUME,
THE WATER RESERVE SHALL BRE MAINTAINED FROM THE NORMAL 120 DAY STORAGE
CAPACITY,

N. EMERGENCY FIRF CONTROL AND DETECTICN PRCVISIONS SHALL BE PROVIDEL,
THESE PROVISIONS SHALLs AS A MINIMUMs CONTAINM AN OXYGEN FACE MASK "
ANC 02 BOTTLEs ANN A CO2 EXTINGUISHER FOR SMALL FIRE CONTRCL,
ATMOSPHERIC NUMP PRQOVISIONS SHALL BF PROVINEN FOR LARGE FIRE CONTROL.

SPACE NIVISION NORTH AMERICAN ROCKWELL CORPNRATION © SEC 3.3.2
' FAGE 02
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EODULAR SPACE STATION - INITIAL STATION SYSTEM
3.3.2 ENVIRONMENTAL CONTROL/LIFE SHPPORY

1.3.2.1.2 EMERGENCY OPERATIONS
3.3¢2e1e2.1 GASFOUS STORAGE

EMERGENCY -GAS STORAGE REQUIREMEMTS ARE [NCLUOEN WITy MORMAL OPERATICNS 5AS
STNRAGE REQUIREMENTS AN ARE SPFCIFIED IN PARAGRAPH 3,3.2.telele

703e2e10242 COD MANAGEMENT

A, C02 PARTIAL PRESSURE SHALL NOT EXCEEN 1S.0 MMHG FOR MORE THAN 8 KOURS,

Je3e2ele2e3 ATMOSPHERIN CONTROL

A, CIRCULATION - SUFFICIENT TO MAINTAIN COMPOSITIONY TEMPERATURE AND
CONTAMINATION COMNTROL .

R, TEMPERATURE - MAINTAINARLFE RETWEEN u4S ANC NS NFG F,
C. HUMIDITY = W20 PARTIAL PRESSURE MAINTAINARLE BETWEEN 8 TO 16 MMHG

N. PRESSURE - TOTAL PRESSURFE SHALL BE MAINTAINEND AROVE 7.5 PSlA. 02
PARTIAL PRFSSURE SHALL RE MAINTAINEN BFETWEEN 3,9 TN 3,5 PSIA.

Fo. CONTAMINANT CONTROL = YRACF CONTAMINANTS SHALL BRE MAINTAINFD WITKIN
0.5 OF THE THRESHOLD LIMITY VALUE PER CONSTITUFNT, RACTERTIA SHALL BE
CONTRCLLED TO 100 MICRORES PER CUBRIC FONT,

Tel3e2ele2es4 THERMAL CONTROL

CAPARILITY TO RFJECT A HEAT LOAN OF 102140 RTU/HR (2,95 KW THERMAL ) SHALL
BE PROVIDED (BASED ON 1.5 KW USARLE ELECTRICAL).

FeFe2ele2e5S WATFR MANAGEMFNT

CAPARILITY TO PROVIDE 152 POUNNS OF POTABLF WATFR FOR CREW CONSUMPTION
SHALL RE PROVIDFO.

TeTe2elele6 WASTE MANAGEMENT

CAPARILITY FOR URINFE AND FECAL WASTE CCLLFECTICN AND PROCESSING EQUIVALFENT
TN NNRMAL OPFERATIONS RFOUIREMENTS SHALL BRE PRCVINED.
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MONULAR SPACE STATION - INITIAL STATION SYSTEM
3.3.2 ENVIRONMENTAL CONTROL/LIFE SUPPORT
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3e3e2e1e2e7 HYGIENE
NDO SPECIFIC FMERGENCY REQUIRFMENMTS INENTIFIEN,
3eZe2.1e2+8 SPECIAL LIFE SUPPORT

CAPARILITY FOR FMERGENRY REMOVA)L OF €02 FOR 96 HNURS SHALL BE PROVIDEC. -
CO02 PARTIAL PRESSURE SwALL RF MAINTAINED RELNW 7.6 MMHG. _

- S D s D e R G D S G m S W A P Y WD E AR R D D W P WS R We Em Ee W e e e w w
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MODULAR SPACE STATION o INITIAL STATION SYSTEM
3e3.2 FNVIRONMENTAL CONTROL/LIFFE SUPPORT

Te3e241.3 BUILOUP OPERATIONS
37.7¢2.1+3.1 GASFOUS STORAGE

HIGH PRESSURE STORAGE CAPABILITY SUFFICIENT TC REPRESSURIZE EACH MOQULE
AND/OR COMBINATION OF MONULES AT FACH STEP OF RUILDUP TO A PRESSURE NF
t4.7 PSIA SHALL RE PROVINFED. IN ADNITIONs LEAKAGE MAKEUP ANN CREW COMSUMP-
TION GASEOUS RFOUIREMENTS FOR A S-pAY STAY TIME SHALL BE PROVINED, THE
QUANTITIES NF GASES REQUIRED ARF SHOWN IN THF FOLLOWING TARLF,

INITIAL [PRESS AT[RePress! s-nav | 2-man [cas TnTaL
CONFIGURATION LEAK RATE| 3n DAY TN 14,7 LFAKAGE CRFW 02 LAas
FOR LEAKAGF LBS/NAY PSIA PSIA LS |5-NAYS 02/N)
CONSIDERATION N2/N2’ aty-tre| 02/N2 LRS
CORE . o 5,8 8.0 138 27 18,4 179.4
COREs PWR 5.5 8.0 |34 27 1.4 179,04
COREs» SM=| 6.0 1142 145 10 18.4 20C.4
COREy SM={s SM2 £.5 12.5 197 1 18.4 247.0
CORE» SM={ SM=2, 7.0 13.0 192 15 18,4 UK .4
SM-13
COREs SM=1y SM=2, 7.5 13.0 198 37 18.4 25 1.4
SM=-3» SM=G

JeJe2ele3e2 CO02 MANAGEMENT

C02 PARTIAL PRESSURE SHALL BE MAINTAINED WITKIN §n MMHG UTILIZING ORRITER
C0> REMOVAL EQUIPMENT,

3e3.e2¢163e3 ATMOSPHERIC CONTRNL

A, CIRCULATION - CAPARILITY SHALL RE PROVIDED FOR ATMOSPHERE CIRCULATION
NURING PERIQNS OF CRFW OCCUPAMCY ANN FOR PFRIONIC CIRCULATION QURINC
QUIESCENTY OPFRATIONS TO PROVINE FOR CONTAMINANT MONITORING, AIR VELCCITY
SHALL RE MAINTAINED RETWEEN |S& FFPM MINIMUM AND 100 FPM MAXIMUM WHEN
OCCUPIED RY THE CREW,

SPACE DIVISION NORTH A"ERICAN ROCKWELL bORPORATION SEC 3.3.2
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MONULAR SPACFE STATION - INITIAL STATION SYSTEM
3.3.2 ENVIRONMENTAL CONTROL/LIFE SUPPORT.

R, TEMPERATURE - CAPARILITY SHALL BE PROVIDED 7O MAINTAIN THE ATMCSPHERE.
TEMPERATURE RETWEEN 40 AND AS NEG F WHEN UNMANNED AND S TO 75 NEG F
WHEN MANNED,

Co, HUMINITY - ORARITER FQUIPMENT SHALL RF USEN TO MAINTAIN HUMIDITY
CONTRCL OURING PERIONS OF MANNEDN OPERATION, ,

N. PRESSURE - TOTAL PRESSURE SHALL RE MAINTAINEND AT A NORMAL OPFRATING
PRESSURE OF f4.7 PSIA, 02 PARTIAL PRESSURE SHALL BF MAINTAINED RETWEEN.
3.1 PSIA MINIMUM AND 3,5 PSIA MAXIMUM, THE TOTAL PRESSURE ANN 02 PARTIAL
PRESSURE SHALL BF MAINTAINFEN NURING PERIONS OF MANNED OPERATIONS FOR §
PAYS MAXIMUM AT FACH RUILDUP STEP AND ALLOWEN TO ALEED NOWN VIA NORMAL
LEAKAGE DURING QUIESRENT PFRINNS,

E, CONTAMINANT CONTROL - CAPARILITY SHALL RE PROVINED FOR PER(ODIC.
MONITCGRING FOR TOXIC CONTAMINATION ANN AN EXPLOSIVE ATMOSPHERE. THE
TYPES OF CONTAMINANTS TO RE MONITOREDR ANN CCNTYROLLED ANn THF]F ALLOWARLF
CONCENTRATIONS ARE TC BE DETERMINED,

3e3e2e1e3.4 THFRMAL CONTROL

A, CAPABILITY SHALL RE PROVIDFN TO ACCOMMODATE THE FOLLOWING HEAT LCANS
NDURING QUIESCENT PERIONS OF OPERATION OF THE CORE/POWER MODIULE(S) -

e CONTINUOUS = 2574 RTH/HR (760 WATTS THERMAL)

2. INTERMITTENTLY = 4737 8TU/HR (1,38 KW) FOR |/2 HR EACH DAY AND
4 /2 HRS PRIOR TO SKUTTLE NRAITER BERTHING

B. CAPABILITY SHALL RE PROVINDFD TO ACCOMMODATF THE FOLLOWING HEAT LCANS
DURING MANNED PERIODS OF 'OPERATION OF THE CCRE/POWER MODULE(S) -

e CREW = 700 BTU/HR/MAN
2. EQUIPMENT =~ TaD
C. CAPABILITY SHALL RE PROVIDFD TO UTILIZE THF SM-| THERMAL CONTRCL
PROVISIONS TO ACCOMMODATE CREW AND EOQOUIPMENT HEAT LOADS AFTER SM~|
NELIVERY, SURSEOQUENT BUILDUP NPERATIONS WILL UTILIZE NORMAL OPERATIQNS -
EQUIPMENT AS REQUIREN FOR THERMAL CONTROL,
7,3.2.1.3.5 WATER MANAGEMENT
CAPARILITY SHALL BE PROVIDED TO UTILIZE NORMAL NPERATIONS FCLSS ELECTROLY-
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HO”ULAP SPACE STATION - INITIAL STATIOM SYSTEM
e3e2 FENVIRONMENTAL CONTROL/LIFE cUPPORT
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SIS WATER STORAGE TANKS AS A SUPPLEMENTARY SCURCE OF WATER FOR FPS USE. NO
CTHER SFECIAL RUILNUP RFQUIRFMENTS HAVE BRFEEN INFNTIFIFEN., CREW WATFR £CON-
SUMETION REOQYIRFMENTS SHALL RE MET USING ORBITFR PROVISIONS,

Je3e2ele3.6 WASTE MANAGEMENT

NO SPECTAL RUILNUP REQUIREMENTS HAVE REEN IDENTIFIEN. ORBITER PROVISICNS
SHALL - BE USEN YO ACCOMMODATE CRFY GENERATEN WASTES,

3e3e2e1e3.7 HYGIENE

NG SPECTAL BUILNUP REO”IQEHENTS>HAQE REEN XDENTIFIED.

Te3e?2ele3.8 SPECIAL LIFE SUDPORT

tva QU!T COMNECT CAPABILITY qHA!L BE AVAlLARLF AT EACH PHAGE OF BU!LOU°
3.3.0.1e4 SPECIAL REOUIREMENTS

JeTeDetellat FLUID SYSTEMS AND THEIR SERVICING FOQUIPMENT SHALL BF NESIGNED
TO PERMIT COMPLFYE FLUSHING ANN NRAINING, THE FOLLOWING CONNDITONS SHALL

Af SATISFIEN AS A MIMIMUM -

A, THF ASSFEMALY SHALL BF FREE AS POSSIBLE FROM DEAN-ENDED PIPING OR
PASSAGES THROUGH WHICH FLUSHING FLUINS CANNCT RFE MANE TO FLOW.

R, NRAIN PQORTS SHALL BE LOFATCH AT THE LOW POINTS IN THE ASSEMBLY FCR
GROUND CHECKOUT,

2.3.2.1,4,2 POSITIVE MEASURES SHALL RE TAKEN 10 PREVENT THF INCORRECT
INSTALLATION OF FLUIN LINF COMPONENTS WHOSE FUNCTION 1S QEPENDENT ON
NIRECTION OF FLOW.

A, WHERE FEASIBLEs THE DESIGN NF THESE FLUIC LINE COMPONENTS SHALL
INCORPORATE ENN FITTINGS OR CONNECTORS WHOSE NIMENSIONS OR
CONFIGURATIONS WILL NOT PERMIT INCORRECT INSTALLATION OR SERVICING,

R, THF DIRECTION OF FLOW SHALL 8E CLEARLY INDICATED WITH PERMANENT
MARKINGS ON THE EXTERIQOR OF CNMPONENTS Ann PARTS FVFRY SIX INCHES 0N
FLUIN LINES, .

C. SURSYSTEM MEDIA SHKALL BE INENTIFIFED RY AN ONIZING OR OTHER PERMANENT
COLOR CONING ON THE EXTERIOR OF THE FLUIQ LINFS/FITTINGS.

. SPACE NDIVISION NORTH AMERICAN ROCKWELL CORPNRATION SEC 3.3.2
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MONUL AR SPACE STATION - INITIAL STATION SYSTEM

3.3.20'.“0
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3.3.2 FNVIRONMENTAL CONTROL/LIFE SUPPORT
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3 GROUND SERVICING ANN TEST PCORTS (NOT REQUIRED TO FUNCTICON

INFLIGHT) SHALL BF DESIGNED TO PRECLUDE LEAXAGE INFLIGHT IF CAPS ARE
1JSFNe THE MATERIAL SHALL BE COMPATIBRLF WITH THF APPLICABLE SPACECRAFT

SURASYSTEM

AND THE EXPECTED ENVIROMNMENT,

D D A D, W D S - - T T e S D D P D G D = W R D - N W = P R P D G s P L L UD D ML S - W W S e e W -
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PRELIMINARY pgnronnANcr SPECIFICATION S0 71-215-)
MONUL AR SPACE STATION — INITIAL STATION SYSTEM .
3.3,2 ENVIRONMENTAL CONTROL/LIFE SUPPORT
323.2.2 SECONDARY pspronnANCé CHARACTER[STICS
3.3.2.2.1 GASEOUS STORAGE
NO SPECIFIC SECONDARY PERFORMANCE CHARACTERIST!ES‘IOENTIFIED.
3.3.2.2.2 CN2 MANAGEMENT

A, THE CO02 MANAGEMENT ASSEMALY IS CAPABLE OF REMOVING 27 LBS COF CC2 PER
NAY WITH BOTH H2 DEPOLARIZER MNITS OPERATING.

R. THE CO2 MANAGEMENT ASSEMBLY IS CAPARLE OF PROCFSSING A MAXIMUM OF

27 LBS OF CO2 PER DAY WITH BOTH SABATIER UNITS OPERATING. TWC UNIT
NPERATION REQUIRES 3,68 LBS OF H2 PER DAY AND PRONUCES 16.54 LBS CF H2¢
ANTY 7.38 LRS OF CHU PER DAY» AND 6.8 LBS OF C0> IS VENTEN,

C. THE CO02 MANAGFMENT ASSEMBLY IS CAPARLE OF PRODUCING S6.24 LBS OF 02
PER NAY WITH BOTH ELECTROLYSIS UNITS OPERATING NURING SUNSIDE ONLY.

3.3¢2.2.3 ATMOSPHERIC CONTROL

A, THE ATMOSPHERIC CONTROL ASSEMBLY IS CAPABLF OF PROCESSING 6.5 LBS OF
HUMIDITY CONDENSATE PER HOUR WITH ROTH HUMIDITY UNITS OPERATING,

Je3e2e2.4 THERMAL CONTROL

A. THF THFERMAL CONTROL ASSFEMALY 1S CAPABLE CF REJECTING A MAXIMUM HEAT
LOAD OF 1182842 BTU/HOUR (38,8 KW), (4.5 KW OVER THE 30.3 KW REQUIREN)

3e3e2e2.5 WATER MANAGEMENY

A, THE WATER MANAGEMENT ASSEMALY IS CAPARLE OF PROCESSING 322 LRS OF
WATER PER DAY WITH BOTH VAPOR COMPRESSION UNITS OPFRATING,

3.3.2.2.6 WASTE MANAGEMENT

A, THE WASTE MANAGEMFNT ASSFEMABLY IS CAPABLE OF PROCESSING 30 LBS/DAY
OF TRASH WITH TW0O UNIT OPERATION,

R, THE WASTE MANAGEMENT ASSEMALY IS CAPARLE OF PROCESSING 83 LBS/DAY
OF IRINE AND FLUSH WATER WITH ROTH UNITS OPERATING AT MAXIMUM CAPACITY,




PRELIM!NARV PERFORMANCE SPECIFICATION SN 71-21g-1|

MONULAR SPACE STATION - INITIAL STATION SYSTEM
J3.3.2 ENVIRONMENTAL CONTROL/LIFE SUPPORT

3.3¢2¢2+7 HYGIENE

NO SPECIFIC SECONDARY PERFORMANNE CHARACTERISTICS INENTIFIEN,

3e3e2e2.8 SPECIAL LIFE SUPPORT

NO SPECIFIC SECONDARY PERFORMANCE CHARACTERISTICS INENTIFIEDN.
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MONMULAR SPACE STATION - IMITIAL STATICN, SYSTEM
7.7.2 ENVIRONMENTAL CONTROL/LIFE. SUPPORT
Je3e"e3 EXPERIMENT PROVISIONS
9e7e2e3e1 GASEOUS STORAGE
A. OXYGEN/NITROGEN QUANTITIES

te METARQLIC CONSIMPTINON (N2) - .2 LB/DAY

2 LEAKAGE MAKEU® (02/N2) 1«0 LR/NAY/ATTACHFEN MODULE

3. PUMPDOWN (N2/N2)

AIRLNCKS
PRESS/NEPRFESS FREQ - S/MONTH
VOLUME - 435 cyY FY
PUMPNQOWN TIME - R HRS T0 0,1 PSIA
REPRESS TIME 20 MINYTES
PUMPDOWN GAS RFPflVfP - NORMAL STATION ATMOSPHERFE
PUMPDOWN REPRESS GAS -~ FROM STATION ATMOSPHERE

b
.

C02 MAMNAGEMENT

THF STATION SHALL MAINTAIN THE ATMOSPHERE AT 3.0 MMHG NOMINAL CO2
PARTIAL PRFSSURE. NON-METAROLIC» ANIMAL AND EXPERIMENT PRODUCED

CN2 SHALL RE CONTROLLED BY THE EXPERIMENT, C02 CONTROL FOR THE CRFW
SHALL BE PROVINEN FOR INTEGRALs ATTACHEDy ANND NETACHEN EXPERIMENTS
WHEN ATTACHED T0O THE STATINN,

c. ATMOSPHERIC GOANTROL

le CIRCULATION - THE STATION SHALL PROVINF AIR CIRCULATICN FOR THE
GPL RETWEEN IS5 AND 1IN0 FPM TO SUPPORT CREW COMFORT, THFE STATION
SHALL PROVIDE 02 AND COANTAMIMANT CONTROL OF THE ATMOSPHERE FOR
THE GPL ANN ATTACHED RAMS, AN INTERFACFE SYUPPLY AND RFTURN DUCT
SHALL PROVIDE 100 TO 40N CFM OF AIR TC CONTROL THE €02y HUMINITY,
AN CONTAMINANT PRODUCTTION OF 6 MEN,

2. TEMPERATURF CONTROL - THE STATION SHALL PROVIDE SELECTAALE TEMP-
ERATURFE CONTROL RFTWEEN RS ANND 75 DEG F FOR THE GPL. ATTACHED PAMS
SHALL PPOVINE SELECTARLFE TEMPERATURE CONTROL RETWEFN 65 AND 7%

DEG F, THE STATION ATMOSPHERE SHALL ACCOMMODATE THE HUMIOITY LNAp
OF S1X CREWMEN MAX[MUM, ALL OTHER AIR THERMAL LOADS SHALL BE
ACCOMMONATFED RY THE MODULE,

3. PRESSURF CONTROL - THF STATION SHALL PROVINE TOTAL PRESSURE
CONTRO1, ANN OXYGEN PARTTAL PRESSURE CCNTROL FOR GPL EXPERIMENTS
AND ATTACHFD RAMS TO THF SAME CONNITION AS THE STATION ATMOSPHFRE,

: GPAPE DIVISION NOQTH _AMERICAN ROCKWELL CORPORATION ) SEC 3¢3.2
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PRELIMINARY PERFQRMANCE SPECIFICATION SD 7!‘2!“!
MODULAR SPACE STATION - INITIAL STATION SYSTEM
3¢3.2 ENVIRONMENTAL CONTROL/LIFE SUPPORT

THE STATION AND EXPERIMENTS ATMOSPHERE SHALL BE CONTROLLED TO 14,7
PSIA NOMINAL (WITH VARIATION TO 10 PSIA ALLOWABLE) AND CXYGEN
PARTIAL PRESSURE AT 3.1 PSIA. EXPERIMENT PRESSURE REQUIREMENTS
DIFFERENT FROM THE STATION SHALL BRE PROVINEDN AY EXPERIMENTS,
HUMIDITY CONTROL - THF STATION SHALL PROVINE ATMOSPHERE AT 8 710
12 MMHG PARTIAL PRESSURF. OF WATER FOR GPL. EXPERIMENTS AND ATTACHED
RAMS, HUMIDITY CONTROL TO A DIFFERENT LEVEL SHALL BE PROVIDED AY
EXPERIMENTS, EXCESSIVE FXPERIMENT CAUSFD HUMIDITY (GREATER THWAN
APPROX n.t LB/HR OF NON-HUMAN WATER TO THE ATMOSPHERE) SHALL BE
REMOVED RY EXPERIMENT FACILITVIES.

ERMAL CONTROL

GPL EXPERIMENTS =~ THE STATION SHALL PROVINFE ACTIVE TEMPERATURE
CONTROL FOR GPL EXPERIMENTS SUFFICIENTYT TO ACCOMMODATE u4S00 WATTS
AVERAGE DISSIPATION,

ATTACHEN RAMS = THF STATION SHALL PPOVIDE A LIQUID INTERFACE
HEAT EXCHANGER SIZED TO 84S00 WATTS AVERAGE HEAT LOAND AVAILABLE
AT EACH EXPERIMENT MODULE BERTHING PCRT AT A COOLANT TEMPERATURE
RANGE 0OF 40 TO 7S DEG F,

TER MANAGEHFNT

STORAGE AND/OR GENERATION CAPAnlLlTv rnn QUPPLVING 35 Ln/nAv
STOTAGE AND/ON CENERATION CAPARILITY FOR SUPPLYING 35 LA/DAY
THE WATFR SHALL HAVE THF SAME POTABILITY AND PURITY REQUIREMENTS
AS THE STATION, THIS CAPABILITY SHALL RE PROVIDED FOR GPL AND
ATTACHEDN RAM EXPERIMENT USE EITHER INDIVIDUALLY OR COLLECTIVELY,
EXPERIMENT WATFR REOQOUIREFMENTS WITH A OIFFERENY PURITY REQUIREMENT
SHALL BE CONSINERFD AN FXPERIMENT EXPENNARLE ITEM AND HANDLED AS
A LOGISTICS SUPPLY MATERIAL.

EXPERIMENT WATER WHICH RANNOT BE ACCOMMODATEDND AY THE STATION POT-
ABLFE WATER RECLAMATION ASSEMBLY RECAUSFE OF UNUSUAL CHEMICALS CR
CONTAMINANTS SHALL BE CONSIDERED A WASTE PROOUCT AND TREATED AS A
LOGISTICS RETURN MATERIAL. WATER MAKEUP FOR SUCH WASTE WATER SHalLL
BRE TREATED AS AN EXPERIMENT LOGISTICS SUPPLY 1TEM,

STE MANAGEMENT

THE STATION ECLSS SHALL PROVIDE CAPARILITY FOR PROCESSING EITHER
INDIVIDUALLY OR COLLECTIVELY A TOTAL OF §7 LBR/MONTH OF WASTE AND
TRASH MATERIALS FROM GPL AND ATTACHED RAM EXPERIMENTS,

THE TYPES OF WASTE AND TRASH MATERIALS TO BE PROCESSEN FROM EXPERI-
MENTS SHALL BE LIMITED TO THE STANDARCS OF NORMAL STATION WASTE

" SPACE DIVISION NORTH AMERICAN ROCKWELL. CORPORATION SEC 3e3.?
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G.

ﬁOﬂULnQ SPACE STATION - INITIAL" STATION qurrn
3.3.,2 ENVIRONMENTAL CONTROL/LIFF SHPPORT

‘PRODUCTS AS sprchxrn BELOW

(A) MANUFACTURING PROCESS HASTES : :
THIN FILMSs CASTIMGSy CRYSTALS» FLFCTRCPHORESIS

(8) LABORATORY WASTES

‘ - CHEMICAL ANALYSISy MICRORIOLOGICAL ANALYSISy SYRINGES)
; SEPTUMS NEEDLES o
' CLEANERSy AGARy BROTH» DISHESy SWARS -
METAROLIC WASTESs CARCASSES - :
SNILSe FERTILIZER e
FISHs INSECTS
(C) PHOTOGRAPHIC
POLYESTER» MYLAR
(N) MAINTENANCE :
SEFALSY GASKETSs ANHESIVESY LUBRICANTS
(E) INSTRUMENTATION S
SENSING FLEMENTS) CHEMICALS
(D) LOGISTICS © :
' PACKING? CARTONSs fANS

HYGIENE

THE STATION SHALL SUPPORT THE HYGIENE RFOUIQF"ENfS OF THE CREW FOR
EXPERIMENTS, SPECTAL SHNWER 'AND WASHING QEQUIQEHENTS FOR QIOLOPV

. EXPERIMENTS SHALL BF PROVIDEDN AY EXPERIMENTS,

2.

3.

EXPERIMENTS SHALL PROVINE FOR OISINFECTION AND GERMICI“AL CLFA“(NP
OF BIOLOGICAL WORK- AREASe EQUIPMENTs AND. REUSABRLE SUPPLIES,
ANY PROTECTIVE CLOTHING REQUIREMENTS cHALL HF pROVlnFD By

"EXPERIMFNTS.

SPACE NIVISION NORTH AMERICAN ROCKWELL CORPORATION SEC 3.3.2
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PRFLIMINARY PERFORMANCE SPFCIFICcATION sn 71-215-}

MODULAR SPACE STATION =~ INITIAL STATION SYQTFH
3¢3e2 ENVIRONMENTAL CONTROL/LIFF SUPPORT.

3.3.2.4 SUBSYSTEM NDEFINITION

THE TECHNICAL NATA PRESENTED IN THESE PARAGRAPHS NOFS NOT CONTAIN DESIGN-TO
. REQUIREMENTSy RATHFR THE DATA RFFLECTS A CONCISF DESCRIPTION OF THE TENH-
NICAL PARAMFETERS THAT FORM THE CURRENT RASELIANE SUBSYSTEM DEFINITION,. THE
SUMMATION OF THESE CHARACTERISTICS WITH .THOSE. OF THE OTHER SIX FUNCTICNAL
SURSYSTEMS FORM THE BASIS FOR CONFIGURATINN LAYOUTS» WEIGHT STATEMENTS ANC
POWER PROFILES FOR THE MODULAR SPACE STATION SYSTEM,. .

THE FENVIRONMENTAL PONTPOL LIFFE QUDPOQT SURSYSTFN PONQISTS Or FICGHT MAJNOR
ASSEMBLIES AS NESCRIRBEN IN THE FOLLOWING PARARRAPHS AND Aq quuN IN THF
FUNCTIONAL RBRLOCK OTAGRAM OF FIGURE 1.%.2.U~-1,

3.3.2.4.1 MAJOR ASSEMRLIES
A. GASEOUS STORAGE ASSEMBLY

THE GASEOQUS STORAGE ASSEMBLY CONTAINS TANKAGE FNR GASEQUS 02 AND N2
STORAGE TO SUPPQORT REPRESSURIZATION, ONF 33 'IN. N IAMETER TANK FOR 02 AND
THREE 31 IN NIAMETER TANKS FOR N2 ARE PROVINEN., IN ANDITIONy THE ASSEMALY

- CONTAINS ONE LARGE ANN FQOUR SMALL PUMPNOWN UN]TS FOR EVAGCUATICN OF THF
BERTHING PORT ANN AIRLOCK VOL'MES,

R, £CO2 MANAGEMENT ASSEMBLY

THE CO02 MANAGEMENT ASSEMBLY CONTAINS H2 NFEPCLARIZEN UNITS ANN SARATIFR
REACTORS FOR CO02 REMOVAL AMD RPEDUCTION. THE ASSEMBLY ALSO CONTAINS CO2
SENSORS FOR MONITORING €02 LEVELS. IN ADDITIONs THE ASSEMALY CONTAINS
WATER ELECTRCLYSIS UNITSy WATFR ACCUMULATORS. AND FEZED PUMPS,

C. ATMOSPHERIC CONTROL ASSEMBLY

THE ATMOSPHERIC CONTROL ASSEMALY CONTAINS AIR CIRCULATION DUCTS ANR FANS)
SENSIRLE AND SPECIAL HEAT EXCHANGERS AND FANS FOR TEFMPERATURE CONTROL»
HUMIDITY CONTROL UNITS ANN FANSy PRESSURE SENSORSe PARTIAL PRESSURE N2
CONTROLS. PRESSURE RELIEF SYSTEMS» AND A GAS PRFESSURE RENUCTION.UNIT FCR
PRESSURE CONTROL. THE ASSEMBLY ALSO CONTAINS PLUMBING FOR 02 AND N2 GAS
DISTRIBUTION IN THE CORE AND STATION MONULES., IN ADDITIONs CONTAMINATICN
CONTROL UNITSs EXPLOSION DETECTORSy GAS MONITOR AND BACTERIA NETECTCRS)
CHARCOAL CANISTERS AND CATALYTIC OXIDIZER ARE PROVIDED FOR CONTAMIN-
ATION CONTROL,

- - D SR AR YD D AP AR D TR D SR D R D m GRS AP D e A b D S D S G D D D A AR D EE e W - W > P Gn AP D D > - - -
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HODULAR SPACE STATION - INITIAL STATION SYSTFM
3e3.2 ENVIRONMENTAL CONTROL/LIFE cUPPORT
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D, THERMAL CONTROL ASSFEMBLY

THE THERMAL CONTROL ASSEMALY fONSISTS OF AN INTERNAL COOLANT LOOP AND A
HEAT REJECTION LOOP, THE INTERNAL COOLANT LCOP CONTAINS TW0O RAM HEAT
EXCHANGERS» TWO WATER PUMP PACKAGESs COLDPLATES» ANN ASSNCIATED TURING
AND VALVES. A BUILDUP WATER PIIMP PACKAGE AND EMERGENCY WATER PUMP PACK-
AGE WITH ASSOCIATED TUBING ANN VALVES ARE ALSO PROVIDED., THE HEAT REJEC- -
TION LOOP CONTAINS RANDIATORSy FREON/H20 INTERCOOLERSs FREON PUMP PACK-
AGESs FREON RESERVOIRS» AND ASSOCIATED TUBING AND VALVES TO QUPPOQT
NORMAL Y EMERGENCYs AND ﬂUlLDU” OPFRATIONS.

€. WATER MANAGEMENT ASSEMALY

THE WATER MANAGEMENT ASSEMBLY CONTAINS THWO WATER RECOVERY UNITS» TWQ VENT
ACCUMULATORS ANN PUMPSy FOUR POTARLE WATER STORAGE TANKSy TWO PURITY MON-
ITOR UNITS» AND ASSNCIATED PLUMBING FOR SUPPLY AND RETURN DISTRIBUTION CF
WATER IN THE CORE AND STATION MODULES.,

Fo NAQTE MANAGEHENT ASSEHHLY

THE HASTE MANAGEMENT ASSEMRLY CONTAINS TWO FECAL COLLFCT!ON SURASSEFYRLIES
TWN URINE COLLECTION SUBASSEMRLIES» AND TWC TRASH PROCESSING SuUA-
ASSEMBLIES,

G. HYGIENE ASSEMALY

THE HVGIENF ASSE”BLV CONTAINS A SHOWER STALL "AND EQUIPMENT FOR FULL HUDV
WASHINGY TWQ HYGIENE SINKS ANN TWO GALLEY/LAB SINKS FOR PARTIAL msODY
HASHINGs ANp TWO VACUUM CLEANFRS FOR GENERAL HOUSEXEEPING,

He SPECIAL LIFE SUPPORT ASSEMAmLY

THE SPECIAL LIFE SUPPORT ASSEMBLY CONTAINS NINE FIRE EXTINGUISHER PACK-
AGES AND SIX FIRE DETECTORS FOR FIRE CONTRCLs TWO SETS. OF IVA CONNECTS
FOR IVA SUPPORT,s ANN TWO LIOH SUBASSEMBLIES AND STORAGE CABINETQ FOR
" EMERGENCY o>, REMOVAL. , -

- - = . P > WS D G D D M D S G . - YR W S S W D P R AR AR A W R A N A e R R W MDA D W

SPACE NDIVISION - NORTH AMERICAN ROCKWELL CORPORATION E SEC 3.3.2
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MODUL AR SPACE STATION -
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3.3.2 FENVIRONMENTAL CONTROL/LIFE SUPPORT
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FROM ELECTROLYSIS

---_—-——----——---——-—-—--—----------------

INITIAL STATION SYSTEM.
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O, TO  WATER
EXPER  STORAGE

10

ELECTROLYSIS

COOLING

FIGURE 3.

-y o > ww-—

ELECTROLYSIS

D 3
»Y 2 >
¢O2-N2 6 MEN CO) MANAGEMENT
PRESSURE CONTROL co, CH4/CO,
. > ——»
" SPACE
FOOD MANAGEMENT CREW ,
FOOD
> ALL TRASH
12 MEN FECES
WITH URINE S
WATER_] sHUTTLE [ HUMIDITY GASES
SPACE -
STORAGE $ y -
STORE.
- HYGIENE FOR RET.
ATMOSPHERIC CONTROL 1€/, L,
. . ' 8) &
/< »
S/ WASH WATER
—> ' > —
TO STORAGE
SUBSYS
—® WATER
~ THERMAL CONTROL.
EXPERI - HEAT
THERMAL CONTROL CO(SL’ MENTS SPECIAL LSS 10
IN — [ 7 7 SPACE
INTERNAL Hp0 O FROM

SPACE NIVISTON NORTH AMERICAN ROCKWELL CORPORATION

3.2.8-1 MAJOR ASSEMBLY FUNCTIONAL BLOCK NIAGRAM

SEC 3.3.2
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PRELIMINARY PERFORMANCE SPECIFICATION SN 71-215-)
"""" "MODULAR SPACE STATION - INITIAL STATION SYSTEM . .
3.3.2 ENVIRONMENTAL CONTROL/LIFE SUPPORT
Je2.8.2 WEIGHTs POWER ANN UNIT/LOCATION CHARACTERISTICS
TABLE 3e3e2.842~1 WEIGHT CHARACTERISTICS
. WETGHT (LRBS)
MAJOR ASSEMBLY - ’ —
‘ ~ORE |POWER| SM1 | SM2 | sM3 | smy TOTAL
2.0 ECLSS
2.1 GAsson STORAGE 42| 765 ' ' 829
2.2 CO2 MANAGFMENT 4 g o 700] 78 4 14940
2.3 ATMOSPHERIC CONTROL 750 aﬁ s87| A76| 876 ssu 3727
2.4 fHERMAL CONTROL | £8 1 '|95q 1570| 1570 1969 7759
2.5 WATER MANAGEMENT 20 63R 23| 23| e3s 1362
2.6 WA TE MANAGEMENT L 79| 163 328
5.7 HYGTENE | 10| 27| s3] ss 506
2.8 SPECIAL LIFE SUPPORT 122 sl  s2| 2] 38 8
TOTAL 1819 “Al9 3890 33101 3ns u20 16303

NOTE ARQOYF WEIGHTS INCLUNF ALLOCATION FCR

SPACE anISlGN NORTH AMFRICAN ROCKWELL CORPORATION

MOUNTS AND SUPPORTS

-SFC 3.3.2
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MODUL AR SDACE STATION =~ [INITIAL STATION SYSTFEM
3e3.2 FNVIRONMENTAL CONTROL/LIFE SUPPORT

TABLE 3.3.2.U,2-2 POWER CHARACTERISTICS - NORMAL OPFRATIONS

: POWER (WATTS - 24 HOUR AVG)
" MAJOR ASSEMBLY _ ' I
FORE|POWER] S¥ 1 SM2 | SM3 | Smu TCTAL
2.0 ECLSS '
5.1 GASEOUS STORAGE <> f | I I
2.2 CO2 MANAGEMENT 2 2] 3224 2 2 1237
2.3 ATMOSPHERIC CANTROL a1s s{ 2<i| s8e6| 271| 247 2055
2.4 THERMAL CONTROL .| tsco ’ - 1580C
2.5 WATER MANAGEMENT 5135 | s3s{ " 070
3.6 WASTE MANAGEMENT is val - 8] 0 ae
3.7 HYGIENE 16 4 6 1. 46
2.8 SPECIAL LIFE SUPPORTY 20 ) : 10, o) 60
TOTAL ' 489 5| 23ua| «y0e| 3ns| 799{. . e0s9
""""" SPACE DIVISION NORTH AMERICAN ROGKWELL CORPORATION  SEC 3.3.2
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MODUL AR SPACE STATION -
3.3.2 ENVIPONMENTAL CONTROL/LIFE SUPPQORT

TABLE 3.3.2.4.2-3 POWER CHARACTERISTICS -

"INJTIAL STAT[ON SYSTEM

EMERGENCY OPERATIONS

- POWER (WATTS ~ 28 HOUR AVG)

MAJOR ASSEMBLY :

. CORE POWER SMI  SM2  SM3  SMY TCTAL
2.0 ECLSS
2.1 RASEOUS STORAGE 0
2.2 CO2 MANAGFMENT 5
2.3 ATMOSPHERIC CONTROL 530
2.4 THERMAL CONTROL 500
5.5 WATER MANAGEMENT 0
2.6 WASTE MANAGEMENT 0
2.7 HYGIENE ' , 0
2.8 SPECIAL LIFE SUPPORT 60

TOTAL 1095
"""" "SPACE NIVISION NORTH AMERICAN ROCKWELL CORPORATION - . SEC 3.3.2
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TABLE 3.3. 2.4.2-4 UNIT CHARACTERISTICS/LOCATIONS/QTY

6¢0 39vd
313S

c*°f*g

' - UNIT CHARACTERISTICS LOCATION/QUANTITY
ASSEMBLY /SUBASSEMBLY ‘ /e
POWER |WEIGHT | SIZE (INCHES) ° |cORE|PWR|sM-1 SM-2/SM-3|SM-4
{LBS) H | W | D |
2.1 GASEOUS STORAGE
02 Supply - 190 33 In. Dia. SO (T (VI U I DI
Repress 02 Tank
N2 Supply .
Repress N2 Tank -—- 150 - 31 In. Dia. - 3 -_—- - - | ==
Pumpdown ' :
Small Unit : 18k 10 10 x 10 x 13 2 . --- 1 1 |---
Large Unit 220 20 12 x 12 x 15 1 VS N IS R -
Mounts- and Supports === 129 X X “—- X X |ow=-
2.2 002 MANAGEMENT
CO, Removal . . , _ . . .
COp, Removal Unit 27 157 2k x 2k x 16.5 el BEE EC TS Rt | ---
COo Reduction : . »
COp Reduction Unit 68 L2 16 % 19 » 16 - SN B 1 1 | ---
Vent Gas Accumulator --- 8 22 In. Dia. - R R 1 1 | ---
Accumulator Pump 110 15 10 x 10 x 13 m-- =) --- 1 1 |---
Water Electrolysis . . . . .
Water Electrolysis Unit 4900 b62 | 23 x 30'% 26 SORUR [ R R T A
Water Accumulator.(Dry) - 5 15 In. Dia. -2 R 1 1 |---
V/C Water Feed Pump 20 0 - | 1921921y Pl HEETT NET N 1 |---
COo Sensor 2 3 L x bk x 1 -] 1 1 1 1
Mounts and Supports : --- T3 : 7 X % b
i ]




ov0 39vd
c*g£°f 013S

TABLE

3.3.2.4.2-4 UNIT CHARACTERISTICS/LOCATIONS/QTY (Cont'd)
ASSEMBLY /SUBASSEMBLY UNIT CHARACTERISTICS LOCATION/QUANTITY
POWER |WEIGHT | SIZE (INCHES)  |orE|pwrlsm-1|sm-2dsm. slsm-a
(LBS) H [ W | D -
2.3 ATMOSPHERIC CONTROL
Circulation - .
Boom Ducting _ --- Ly 9 In. Dia. x 33 ft| --- X | ome | cmm | mmm | mem
Ducting -~ Sensible - 126 15 In. Dia. x 50 ft| x e | e | mmm | cmm |
Ducting - Humidity -—- 339 15 In. Dia. x 80 ft| x cme | mee | e | ame | —-a
9 In. Dia.x 110 ft X S BT —— e | wm-
Ducting - Module - 294 15 In. Dia.x 118 ft | =-- ~—=) x X x X
. 9 In. Dia. x 23 ft.| ===~ —— X b'd b'd X
Humidity Duct Fan 200 20 111 x 11 x 5 2 cer| mme | mem | eam | w--
Ventilation Fans 28 10 14 x 14 x 12 3 s 7 7 7
Temperature Control
Sensible .HX & Fan Assy. 200 80 14 x 14 x 23 1 —~—- 1 1 1 1
Special HX & Fan Assy. 28 30 12 x 12 x 12 ——- -——] 2 ——— ] ===11
Humidity Control . ' '
Humidity Control Unit & Fan 120 12k 2k x 24 x 50 === s==| === 1 1 f=--
Assembly :
‘Pressure Control
Gas Pressure Reduction p) 22 -—- - 1| mom | === | === | ===
Pressure Relief System -—- 10 2 In. Dia. x 6 In.| 2 1 1 1 1 1
Partial Press O, Control 10 6 10 x 10 x 8 ——- el 1 | 1 |==-
Pressure Sensors -—— 0.5 1 In. Dia. x 2 In. 1 1 1 1 1 1
Gas Distribution System - T
02/N2 Lines - Core .- 77 3/8 In.Dia.x320 ft| x SV VNI P N -
02/N2 Lines - Module - 25. 3/8'In.Dia.x11l ft| =-= | -=-| x x x | x
Contamination Control - ; ’ ‘ ’ ’
Contamination Control Unit 155 . 135 30 x 30 x 30 -—- m—e] - 1 S R R
Detectors - Explosion 35 L Unit-Oxkx19;Det-3x4x7 1 1 1 1 1 1
Detectors - Gas Monitor and [63 to 68 Lo x 2k x 2k ——= | === === 1 1 | =---
Bacteria ‘ ' 363 B
Local Charcoal Canisters - 6 8 In. Dia. x 24 In| --- -—-| 1 1 1 1
. Local Charcoal Assy ——- 19 84 In. Dia x 25 In{ === | ---| 1 1 1)1
Mounts and Supports --- 173.5 l . X X X X x | x




TABLE 3.3.2.4.2-4 UNIT CHARACTERISTICS/LOCATIONS/QTY (Cont'd)

0 39vd
c*gg 038

UNIT CHARACTERISTIC
ASSEMBLY/SUBASSEMBLY fcs LOCATION/QUANTITY
POWER |WEIGHT | SIZE (INCHES) |corElPWRIsM-1|sM-2sM-3lsM-4
(LBS) H | W [ D
2.4 THERMAL CONTROL
Internal Coolant Loop
RAM HX —— 25 14 x 14 x 18 2 ——- .-- —— ——— | o=
Water Pump FPkg 846 35 15 x 15 x 30 —— | e-- 1 ——— | —-- ] 1
Coldplates (Dry) : :
Core -—- 18 8 Sq. Ft. x ISP [T ST [
Module | -—- 92 L1 sq. Ft. ——— | e=- x x x X
Tubing and Valves (Dry) ' ‘
Core -—- 213 1.5 In.Dia.x176 f{ x cme | oae | e | mma | aae
' L 1.0 In.Dia.x 80 ff x |=== | oo | mme | cec |aao
Module (with intercooler) - 324 1.5 In.Dia.x148 fY === [--- X ——— | - | x
: 1.0 In.Dia.x306 £} ~-- |--- x ——— | = | x
Module (without intercooler) | =-= 186 1.0 In.Diga.x306 ff «== |em- | === X X [=—-
Water Pump Pkg (Buildup) 60 10 10 x 10 x 15 1 SOV UV (IR (RS [
Water Pump Pkg (Emerg) 4oo 17 .10 x 10 x.20 - 1 SV (SO (I TS s
Tubing & Valves(B-Up & Emerg) | --- 6 1 In. Dia. x 10 £tf x |=== [ cme | =ce | —ca |-ae
Heat Rejection Loop
Radigtor . EE 1170 1230 Sq. Ft. ——— - x x b'd X
Radiator (Build-up) — 176 185 Sq. Ft. x B T R B L
Freon/Hgo Intercooler -—- - 100 36 x 18 x 24 —— |- 1 -—- 1 --- 11
Freon Pump Pkg 654 80 15 x 15 x 38 e EL L m—— | == |1
. Freon Reservoir (Dry) ——- 30 23 In. Dia. L B 1 ——— | == ] 1
Tubing & Valves (Dry) ‘ , :
Core - o - ' 58 1.5 In.Dia.x176ft | x o | mmm | mem | e faaa
Module {(with intercooler) - 62 1.5 In.Dia.xAb8ft | === | --- X e Jme= | x
o 1.0 In.Dia.x 56ft [ === |oe= | x | eee | === | x
Module (without intercooler) | === L6 " |" 1.0 In.Dia.x20Uft | =ea [o-e | --- x X [==-
Freon{HQO Intercooler (B-Up --- . 50 2k x 18 x 18 1 .- cee | -
Emerg v
Freon Pump Pkg (Build-Up) 35 10 10 x 10 x 15 1 |em= | o= | mmm | o= |ee-
Freon Pump Pkg (Emerg) 100 30 10 x 10 x22 1 femm | eem | e | ame fae-
Tubing & Valves (B-Up & Emerg) |--- 3 1.0 In.Dig.x 15ft | == |ocm | cem | cce | —cm |eama
Mounts and Supports -— 3h4 ‘ I X x x x x




TABLE 3.3.2.4.2-4 UNIT CHARACTERISTICS/LOCATION.S/QTY (c'oﬁt‘d)

¢veo 39vd
¢*g*g 23S

o ‘ UNIT C S ;
ASSEMBLY /SUBASSEMB LY HARACTERISTICS LOCATION/QUANTITY
POWER |WEIGHT | SIZE (INCHES)  |CORE|PWR|SM-1|SM-2SM-3[sM-4
- (LBS) H I W [ D . » .
WATER MANAGEMENT
Water Reclamation . ‘ ‘ - .
Water Recovery Unit , - 570 Lgs 36 x 32-x 55 SO e cam | == | 1
Vent Accumulator (Dry) | === -5 12 ‘In. Dia. SRR e 1 fem | mm= |1
Vent Accumulator Pump . 25 -10 10 x .10 x 13 |- 1 - —_——1
Water Storage ' - , ' e A
Potable Water Tank (Dry) A =--- 20 22 In. Dia. cee |- 2 e | e | 2
Plumbing (Dry) : . A
Core o] e-- 19 § In. Dia.x 256ft | x feee | mmm | mmm | mem | ea-
Module : - Tme—— 22 % In. Dia.x 296ft | === |=== x x .| x x
Purity Control . . _ oo _ 1
Purity Monitor 450 12 10 x 20 x 18 | e | ama 1 | e | eem | 1
Mounts and Supports » —-— 111 _ - x ——— x x x | x
WASTE MANAGEMENT , ‘ } .
Fecal Collection 160 50 153 x 30 x 26 SR (O T S R B
Urine Collection ko 30 18 x 12 x 12 Joem e L} e | = |2
Trash Processing 150 75 34 x 30 x 24 UORPRE [P QR R 1 11
Mounts and Supports -—- 18 |- x _— x x
HYGIENE .
Full Body Washing ‘
Shower Stall ame | 322 - 84 x 34 x 36 ——— |- 1 cem | mme femm
Shower Equip ' ' 350 84 x 26 x 36 . R [ 1 P R .
Partial Body Washing . ' S - - ' » = .
Hygiene Sink ' T3 28 13 x 30,x,12%. : ——— fe== |1 e | e== |1
Galley/Lab Sink 75 26 | 13 x19 x 125 cme fmme | e mee 1 |2
Housekeeping 1l : . :
Vacuum Cleaner’ ' ] 8 25 . 1h x 9 x 1k i EE o It I § 1 |---
Mounts and Supports -— 26 x x x x
i |




£v0 39vd
c°g*¢ 03s

- UNIT CHARACTERISTICS/LOGCATIONS/QTY (Cont'd)

|
|
|
I
|
TABLE 3.3.2.4.2-4
-

: j UNIT CHARACTERISTICS LOCATION/QUANTITY
ASSEMBLY/SUBASSEMBLY /
: ' POWER |WEIGHT | SIZE (INCHES) |corE|PWR|[sM-1|sM-2sM-3lsM-4
: (LBS) H I W I D
|
2.8 SPECIAL LIFE|SUPPORT
Fire Control'!
Fire Extinguisher Pkg --- -1k 28 x 10 x 8 1 |=--} 2 | 2 2 2
Fire Detect?r 10 .6 6x 6x6 T2 ——— 1 1 1 1
IVA Support I
IVA Connects *400 45 3x1hx3 I R el el el
. |
Emergency CO, Removal
LIOH Assembly —- 10 Fits in Duct B Er o e B 1 -—
Storage Cabinet -— 15 o x 24 x 2k N Tl e e | 1 -—
—— 16 X - X X, X X

Mounts and Sﬁpports

i
N
1

|
!
|
l
|
|
i
!
|
|
[
|
*Add watts for water flow through LCG

|




MONUL AR SPACE STATION ~ INITIAL STATION SySTFM
3.3.2 FNVIRONMENTAL CONTROL/LIFE SUPPORTY

3.3.2.5 SURSYSTFM INTERFACES
Je3e2.5.1 ECLSS/STRUCTURAL AND MECHANICAL INTFRFACES

STRUCTIRES SHALL PROVINE INSTALLATION AND MOUNTING PROVISIONS FNR EQUIPMENT
QUANTITIES AND LOCATIAONS AS SPECIFIEDN IN TAALE 1.3.2.84.2-4,

STRUCTURES SHALL PROVINE FOR THT NISTRIARUTION OF AIR SUPPLY AND RETURN
NUCTSy AND REDUNDANT ROUTING OF FLUID AND GAS PLUMHING. .

3e3e2.5.2 ECLSS/ECILSS INTERFACES

'NOT APPLICABLE
7.3.2.5.3 ECLSS)EPS INTERFACFS

ECLSS SHALL PROVIDE EQUIPMENT cnnLlnr FOR HEAT LOADS AS SPECIFIED IN
TABLE 3.3.2.4.1.4=1 HEAT LOAN DISTRIBUTION,

£PS SHALL PROVINE REDUNDANTLY OVSTR!BUTEU REGULATED 1207208 Vs 400 HZs AC
.AND S6 VDC (IF REOUIREN) ELECTRICAL POWER. TEKF OUALITY OF THE PQFER SHALL
RE PFR MIL-STOD-704 EXCEPTY FOR THE NC LINFE OROP WHICH SHALL BF 2.5 VOLTS
‘MAXIMIUM BETWEEN THE LOADS AND THE REGULATED RUS. WIRE PROTECTION SHALL BF
"PROVINEN FOR ALL LOADS CONNECTEN TO THE FPS DISTRIBUTION BUSES. WHERE
APPLICARPLEy REDIUNDANT NEVICES SHALL BE EMPLOYED, CRITICAL LIFE SUPPORT
‘LOANS SHALL RE MAINTAINED DURINE EMERGENCIES AFFECTING ELECTRICAL PCWER FCR
‘A MINIMUM OF 98 HOURS, EPS SHALL PROVIDE ELECTRICAL POWER (24 HOUR AVERAGF
WATTS) AS SPECIFIED (AT THE LOAN RUSES) RFELOW -

RUTLNUP RUILNYP - NORMAL EMERGENCY
SURSYSTEM STEP | STEP 2  OPERATIONS  OPERATIONS
£CLSS 160 160 8059 1095

"ECLSS SHALL PROVINF 160 POUNNS NF GASFOUS 02 AT 13n0 PS1 AND 20 POUNDS OF H>
AT 300 PSI FOR A MINIMUM nunAtlnN OF 96 HOURS (FOR Fps EMEQPENPY
OPERATIONS),

ECLSS SHALL PROVIDF THE CAPARILITY TO SUPPLY POTABLE NATER T0 TPE EPS WATER
STORAGE TANKS, . :

"ECLSS SHALL PROVIONE THFE CAPARILITY TO UTILIZE EPS WATER STORAGE AND EXCESS
FPS WATER, _

SPACE NIVISION NORTH AMERICAN ROCKWELL CORPORATION SEC 3.3.2
; PAGE 0u4



PRELIMINARY PERFORMANCE SPECIFICETION SN 71-215~-|

MONUL AR SPACE STATION - INITIAL STATION SYSTEM
3.3.2 ENVIRONMENTAL CONTROL/LIFE SUPPORY

O D . e - D P P T Gl G P S W D L M W SR D R R S D W T s Wb o EE A Gn WS e A L L P D L M EL W OB GG TR R P G M T R R L e S W G T Mm@ b n W

3e3e2.S5.8 ECLSS/G-T INTERFACFS

ECLSS SHALL PROVIODF EQUIPMENT CNOLING FOR HEATY LQADS AS SPECIFIFED IN
‘AQLE 303020'.'.“". HEAT LOA!" D'STRIBHYlONO

Jee2:5.5 ECLSS/RCS INTERFACES

FCLSS SHALL PROVIDE EQUIPMENT CNOLING FOR HEAY LOADS AS SPECIFIED IN
TARBLE Je3e2eletoli=) HEAT LOAN NDISTRIBUTION, '

THE ECLSS SHALL SUPPLY TO THE RAS GASEOUS HYNROGEN AND OXYGEN AS FOLLOWS -

NXYGEN
DELIVERY PRESSURE - NOMINAL.300 PSIA
TEMPERATURE - MOMINAL 72 NDEG F
DELIVFRY RATE - NOMINAL 28,12 LR/DAY ,
EMERGENCY - AN EMERGENCY SCURCE SHALL PPOVIDE 22 LAS
. : TO TWO NDIFFERENT LOCATIONS
HYNROGEN
NDELIVERY PRESSURE - NOMINAL 300 PS1A
TEMPERATURE = NOMINAL 70 0OFG F
NDELIVERY RATE - NOMINAL 3,51 LR/DAY

EMERGENCY - AN EMERGENCY SCURCE SHALL PROVIDE 2.2 LBS
- TO TWO NIFFERENT LOCATIONS, : : :

THE RCS SHALL PROVIDE G0N2 AND GH2-STORAGE ACCCMMODATIONS FOR FECLSS PRC- -
NUCEN GASFES TO SUPPORT ECLSS OPFRATIONS DURING ORAITAL NARK PERIONS.

Je3e2:5.6 ECLSS/ISS INTERFACES

FCLSS SHALL PROVINFE EFQUIPMENT COOLING FOR. HEAT lOADS-AS SPECIFIED IN
TABLE 3,.3¢2.0.t.8~1 HEAT LOAD DISTRIBUT[ON.

THE ECLSS SHALL PROVINE YHE ISS WITH HEASURFVENTq PQECONDITIONFD TO A
0 TO S5 VOC RANGE WITH A SOURCE IMPEDANCE OF LESS THAN 1000 NHMS,

THE 1SS SHALL PROVIDE A STANNARN RI-DIRECTIONAL COMMUNICATION DIGITAL NATA
LINK WITH ALL SUBSYSTEM WHICH SHALL INTERFACE WITH THE SUBSYSTEM THROUGH
STANDARC REMOTF ACQUISITION CONTROL UNIT (RACL), THFE RACU INPUT/QUTPUT
INTERFACE CHARACTERISTICS WITH THE SUBSYSTEMS ARFE AS FOLLOWS,

SPACE DIVISION NORTH AMERICAN QOPKNELL CORPNRATION SEC 343.2
PAGF 045



MONULAR SPACE STATION - INITIAL STATION SYSTEM
3.7.2 eNVIRONMENTAL CONTROL/LIFE  SUPPNRT

DATA RUS RATF - HP T0O 0 MRPS
RACH. MEMORY SI1ZE - 4 K (32 BIT) WORNS

RACU INPUT/QUTPUT LOGIC LEVELS - LOGIC *1° 3.6 + OR - 1.2 Vpr
LOGIC *C' ~ A.2 + OR - 0.02 VDC

INPUT TO RACH FROM SUBSYSTEMS

ANALOSG BDIG ITAL/DISCQFTF

QUANTITY 100728 287100

INPUT RANGF VNC) 0 70 s SEF LOGIC LEVEL
INPUT TYPE SINGLE ENREN SINGLE FNDED
INPUT IMPEDNANCE o I-- MEGOHM ST L MEGOHY

SOURCE IMPEDANCE I K OH™ I K OHM™
OUTPUT FROM RACU TO SUBSYSTEM : -

DIGITAL(PARALLFL) NIGITALC(SERIAL)

QUANTITY 24 L]
OUYTPUT TYPF ON/OFF PARALLFEL ON/QFF SERIAL

THFE 1SS SHALL PROVIDE TIMING SIGNALS TO THE SURSYSTEM,

THE 1SS SHALL PROVIDE CENTRALIZFND SUBSYSTEM CPEPATIONAL COMMAND/CONTROL
AND MONITORING RASED ON SUBSYSTFM NATA EVALUATION,

THE I99 SHALL PROVIDE MANUAL CONTQOL CAPABILITY WHICH CAN OVERPIDE ‘THE
AUTOMATEDN COMMANNS

THE 1SS SHALL PROVIDE SUBSYSTEM 0OATA ACQUISITION, COMMAND GENERATION AND
NISTRIRUTIONy TNTERNAL NATA DISSEMINATION» EXTERNAL NATA COMMUNICATION)
DATA PROCESSING» AND DATA STNRAGE, : C : :

THE 1SS SHALL MAINTAIN A SURSYSTEM LOGISTICS INVENTORY.

Te3e2e5¢7 ECLSS/CREW HABITARILITY INTERFACES

ECLSS SHALL PROV[D: EQUIPMENT CONOLING FOR HEAT LNADS AS SPECIFIFD IN
TABLE 3 3.2.0.1.8=1 HEAT LOAD DYSTQIBUTION.

AS A GOAL»s» CREW/HARITABILITY SHALL PROVIDE 1IN HAN HOURS/MONTH -AVERAGE FOR
THE PERFORMANCE OF SCHENULED AND UNSCHEQOULED MAINTENANCE,

—--—--------—---------——--~-—_--_----—--—--—-------—---—------------—----—-



PRELIMINARY PERFORMANCE SPECIFICATION 'SP 71-215~}

HODULAp SPACE STATION - IMITIAL STATION GYSTEM
24363 FLECTRICAL FOWFER

- D D WD AR wn P W S G S . A W G e En Gn R A M e W S G R L S S S S S W L R SR S GE ML L ER D WA YR G B G S WP D DGR D R e W W . .-

THIS SUBSYSTEM IS aNE nF THE SEVEN FUNCTIONAL GRNUPINGS OF MAJNR SURSYSTEMS
THAT COMPRISE THE SHUTTLE LAUNCH MODULAR SPACE SYATION,

PREPARED -—v-Jo f72% SYSTEM ROMTS/INTERFACES

- APPROVAL ﬁ.-%‘:".’{%‘:- SHBSYSTEM PRNJECT FNGR

- SUUBSYSTEM PROJECT MGR

------- ' PROJECT ENGINFERING MGR

SPACE NIVISION NORTH AMERICAN ROCKWELL GORPORATION SEC 3,3.3
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MONLAR SPARE-STATION ~ THITTAL STATION SYSTEM.
'~ 7.3.3 ELECTRICAL.POUER

- . R - D R R O En WP WGP W YR T R WD WP WS TR D TR R T WP R R L A TS D W ML n M L R R R W WD R WP D WS PP R e S D G W YE TR M T W e WD S G WP AR WS W W O ek e

3.3.3 FLECTRICAL POWER SURSYSTEM
3.3,.3.1 PERFORMANCFE RECUIREMENTS
JeTe3ele! NORMAL OPERATIONS

THFE FLECTRICAL POWFR SURSYSTEM SHALL PROVIDE ELFCTRICAL POWER (AT THE LOAD
RUSES) CAPARLE OF SUSTAINIMG THE FOLLOWING LOADS (WATTS) -

L4 P

14 HOUR CREW DAY 10 HOUR CREW NIGHT
ORARTT ORARIT ORRIT nRRIT
24 HOUR LIRHT NARK LIGHT NARK
AVERAGE PERIOND PERION PERTOD PERION
NORMAL 199267 | 264027 | 19,897 1692180 - | 100650
DEGRADEDN 139425 16+S76 R Y ] 149060 BsS3n

3.3c3e01ele) PRIMARY POWER GENERATION

PRIMARY POWER SHALL BRFE SUPPLIED BRY A 2 NEGREE OF FREFNOM SOLAR ARRAY, THE
SOLAR ARRAY WILL BRE. CAPABLE OF HISE IN AN ORBIT CF 5% NEGREFS AT AN ALTITURE
RETWEEN 280 AND 272 NAUTICAL MILES WHEN IN SOLAR SUNLIGHT,., THF SOLAR ARRAYy
SHALL HAVE AN NPERATIONAL LIFE NF 5§ YEARS, : I

7.3.3.11.2 SECONDARY POWER GENERATION

THF ENERGY STORAGE FUEL CELLS WILL BRE UTILIZEC FOR SFECONDARY PNOWER
GENEQATION (FMERGENCY/PULILOUP POWER SOQURMFE Y,

TeTeTelele3d ENFRGY STORAGE

THFE CAPABILITY TO STORE SUFFICIFNT ENFRGY FROV SOLAR SUN PERIONS TO SUPPQORT
THE ABOVE ELECTRICAL LOANS OURING SOLAR FECLIPSE PERIONS OVER A 24 HOYR
PERINN SHALL BF PROVINFEN., WATER ELECTROLYSIS SHALL BRE UTILIZEN T0 STCRE
PRIMARY POWER IN THE FORM OF GASFQOUS REACTANTS (H2 AND 02), FUEL CELLS
SHAL). BRF UTILIZED YO CONVERT THF STORFD ENERGY TO0 ELECTRICAL POWER.

JeTe3ileloetl POWER CONNITIONING

A, THE CAPABILITY TO CONVERT THE SOLAR ARRAY NC QUTPUT VOLTAGE YO THFE
PRIMARY BUS VOLTAGE (416/280 VAC+ 400 HZs 3 PHASE) SHALL BE PROVIDED.,

- D G D S D S D R Y . D G G D P AR W YE L P S D S S WY D D L G WS s A N R G TR R S Gn R D s W6 R WS TP G TR D WS WD S Wh D AR T MY AR W e S
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PRELIMINARY PEPFORMANCE SPECIFICATION '~ - Sp 7§-2)15~)
MONULAR SPACE' STATION - INITIAL STATION SYSTEM
3.3.1 ELECTRICAL POUWER
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R, THEF CAPARILITY TO RFEGULATE AND RONVERT TKF FUFL CFLL DC OUTPUT VCLTAGF
TO THF PRIMAPY BUS VOLTAGE SHALL BE PROVINER, .

C. THE CAPABILITY TO PONVFQT THE" PRIMARY RUs VO|TAPF TO THE SECONDARY BUS
VOLTAGFE (1207208 VAC» U400 HZ» 3 PHASE) SHALL RE PROVIOED.

0, THF CAPABILITY TO CONVERT THE SECONDARY BUS VOLTAGE 10 THE oc BUS
VOLTAGE (S6 vNC) SHALL RE PROVIDED, ' :

Je3e3eleleS NISTRIBUTIONY CONTRNL AND WIRING

THE CAPABILITY TO ELECTRICALLY INTERCONNECT THE EPS FOUIPMENT AND TWE
FLECTRICAL LOANS AS REQUIREN SHALL BE PROVINER, CIRCUIT PROTECTION SKALL
AE PROVIDED, THE NUALITY OF SOWER DELIVEREN SHALL Bf PER MIL-STD=-704 0OR
RETTER, o - o

3¢3.3s1e1e6 LIGHTING

A, INTERIOR LIGHTING

PROVINE THE EAUIPMENT REQUIREN TO MEET NREW ANN YARITABILITY SURSYSTEM
INTERIOR ITLLUMINATION CRITFRIA (REFER TO PARAGRAPH 3,3.7.21)s PRCVINE
PORTARLE FLOODLIGHTS YO ILLUMINATE RERTHIMG AINES NURING FINAL ALIGNMENY
FOR BERTHING,

Be EXTERICR LIGHTING

RUNNING LIGHTS SHALL RE PROVINED SUCH THAT A.RENDFEZVOUSIMNG VEHICLE CAN
VISUALLY NETERMINE THE MSS ORJSENTATICN AY 2C00C FEET. SHIRTSLEEVE
MATNTATINABLE ACQUISITION LIGHTS SHALL AF PRCVIDED NN -QOPPOSITE - SINES CF
THE ORIENTATICN NRIVE AND POWFR TRANSFER MECHANISM AND ON THE <X FENG OF
THE MSS, SHIRTSLEEVE MAINTAIMARLE RUNNING LIGHTS SHALL BE PQOVIUEO oON
THE MSS AS FOLLOUWS,

GREEN LIGHTS ON +Y AXIS CORF MODULE BERTHING PORTS OR END OF MONULES
AMBER LIGHTS ON +Z AXIS CNRE MODULF BERTHING PORTS OR END OF MOPULES
RED LIGHTS ON -Y AXIS CORF MODULE BERTHING PORTS OR END OF MODULES

WHITE LIGHTS ON -Z AXIS CORE MONULE RERTHING PORTS OR ENN OF MODULES

NN YN

FXTERIOR ITLLUMINATION SHALL BF A MINIMUM OF > FOOT-CANDLFS ALONG FEvaA
SURFACE PATHS (TRD) AND 7 FOOT-CANDLES AT EVA WORK STATION SURFACES
(7T8N),

- > - - - - - -

SPACE DIVISION NORTH AMERICAN ROCKWELL FORPORATION SEC 43,7
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MONUL AR SPACE STATICN - INITIAL STATION SYSTFM
“ e3¢ ELECTRICAL PONER

3.3,3.1.2 EMERGENCY NPFRAT]OMS

L0SS OF PRIMARY POWER GENERATION IS NEFINEN AS AN EPS POWER EMERGENCY, THF
FLFCTRICAL POWER SUBRSYSTEM SHALL PROVINE AN AVERAGE OF 1750 WATTS (AT THE
LOAN BYUSES) FOR a4 MINIMUM OF 95 HOURS, HIGH PRESSURE EMERGENCY REACTANT
STORAGE 1S A FUNCTION OF THF ECLSS.

3.303.042.1 PRIMARY POWER GENERATION

NOT REQUIREN FOR EPS EMERGENCY OPERATIONS,

e3e3ele2e2 SECONDARY POWER GENFRATION

THE FUEL CELLS NORMALLY UTILIZEN AS A PORTION OF THE ENERGY STORAGE -

ASSEMRLY SHALL BFE CAPARLE OF COMVERTING REACTANTS (H2 AND 02) INTQ
FLFCTRICAL POWFR (AND WATER) TO SUPPORTY THFE FFMERGENCY ELECTRICAL LOADS.

2,3.,23.1¢2.3 FNERGY STORAGE

THE FNFERGY STORAGE FUNCTION 1S NOT RFAUIRED DURING ?MEPGENCY EPS
NPERATICONS, . .

3,7,3,1.2,4 POWER CONDITIONING

PORTIONS OF THF EQUIPMENT IN THF NORMAL OPERATIONAL CONFIGURATION SHALL ﬁE
UTILIZED TO PERFORM PNWER CONDITIONING DURING FPS EMFRGENCY NPERATICNS, :

3e3e3ele25 NISTRIAUTION, CONTROL, ANN WIRING

PORTIONS OF THE EdHIpMFNTAIN THF NORMAL OPERATINNAL- CONFIGURATION SHALL AE
UTILIZED DURING EPS EMERGENCY OPEQATIONS? _ .

JeTeTete2.6 LIGHTING

NURING EPS FMERGENCY OPERATIONS FIXED LIGHTING WILL RE LIMITED IN USAGE TC
R0 WATTS AVERAGF.

. G W W D W A A o W M - WP WP D S P WD G A W e WS W ER L G S P S S e WD SR b G G W M L G T WS W W W TS W R e A, .
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MODULAP QPACE GTATION - lNITlAL STATION SYSTEM
.33 ELECTRICAL FPOWER

3.3¢341.3 BUILNUP OPERATIONS

PROVINE THE ELECTRICAL POWER LEVEL (AT THE LOAR RUSES) AS NESIGNATEN FOR
EACH RUILDUP STFP, .

RUILNUP STEP 1 2 3 4 S 6 7
- MVOQULE NELIVEREN COPE|POWER|SM ([SM D[SM 3[SM 4 CARGO
POWER LEVEL (WATTS) 355 355 [376R U0l |8ud42]U87| 1Se1l4p

Je3a%e1.3.1 PRIMARY POWER GENERATION

THE SOLAR ARRAY SHALL RE CAPARLF OF-BFEING OFPLOYEN 268 PERCENT FOR BUILNUP
STEPS 3 THROUGH K. PORTIQONS OF THE EAUIPMENT UTILIZED FQOR NORMAL EPS
CPFRATIONS SHALL RF UTILIZED FOR RUILDUP STFP 3 AND ALL SUBSEQUENT BUILNUP
STEPS, THE SCLAR ARRAY SHALL BF FCLNEN UP FCR LAUNCH, PRIMARY POWFR
GENERATION WILL NOT BE UTILIZEN FOR RUILNUP STEPS | AND 2,

Je3e3e1e3e2 SECONDARY POWER GENERATINON

THE FUEL CELLS NORMALLY UTILIZEN AS A PORTION OF THE ENERGY STORAGE
ASSEMBLY SHALL RE CAPARLE OF CONVERTING REACTANTS (H2 AND G2) INTO .
ELECTRICAL PQWER ( AND WATER) TO SUPPORT THE BUILDUP ELECTRICAL LOADS FNR
RUILNUP STERPS - | ANN 2, - .

3¢3e3.143.3 FENFRGY STORAGE
A. THE ENERGY STORAGE ASSEMBLY SHALL STORE THF EPS REACTANTS AND THE RCS

PROPELLANTS FOR RUILNUP STEPS | AND 2 IN THE FORM OF HIGH PRESSURE GASFES
AS FOLLOWS -

30 DAY RENUIREMENT A0 NAY REQUIREMENT
INCLURING CONTINGENCIES INCLUNING CONTINGENCIES
(BUILNUP STEP | " (RUTILNUP STEPS 1 ANN 2)
POUNDS OF H) 417 757 (¥DTAL)
POUNDS OF 02 333.1 fN5.8 (TOTAL)

Re THE CAPABILITY TO STORF AR473 PJUNDS OF WATFER ( AS GENERATED BY TkF FUEL
CELLS) DURING BUILNUP STEPS | AND 2 SHALL RE PROVIDED.

Ce THE CAPABILITY TN SUPPORT THE REACTION CCNTROL SUBSYSTEM WITH GASES
FROM THE EPS ACCUMULATORS NuRING ALL BUILNUP STEPS SHALL AF PROVINEC.

SPACE DIVISION NORTH AMFRlCAN ROCKWELL CORPORATION SEC 3.3.3
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MODULAR SPACE STATION - INITIAL STATION SYSTEM
7.3.3 ELECTRICAL POWER

N. THE CAPARILITY TO ELECTROLYZE SUFFICIENT ANNDITIONAL H2 ANN 02 -FROM .
WATER TO SUPPORT RCS NURING AN'ILOUP STEPS 3 THROUGH & SHALL RE PROVINED.

F. PORTIONS OF THE FQUIPMFNT IN THE NORMAL CONFIGURATION SHALL AF .
UTILIZED TO PERFORM ENERGY STNRAGE NURING RLILNUP STEP 3 ANN ALL
SURSEQUENT RUILNUP STEPS,

F. THE CAPABILITY TN STORE 35NN WATT HOURS CF FNERGV FOR 60 DAYS WITH
RATTERIES SHALL RE PROVIDED,

3e3eTste3el POWER CONNITIONIMNG

A. THF CAPABILITY TO CONDITION THE FUFL CELL OUTPUT NC VOLTAGE TO 120 VAC
400 H4Z» | PHASE VOLTAGE DURINE LOW POWER OPERATIONS (LESS THAN | KW) FOR
RUILNUP STEPS 1 AND 2 SHALL AF PROVIDEN, '

B, THE CAPARILITY TO CONDITION THE SHUTTLE SUPPLIEN POWER FOR SPACE
STATION USE FOR MANNED OPERATIONS NURING BUILNUP STEP 2 AND SUBSECUENT
BUILNUP STEPS SHALL RE PROVIODED.

C. PORTIONS OF THE EQUIPMENT IN THE NORMAL CONFIGURATION SHALL RE
UTILIZED TO CONDITION POWER FOR gUILNUP STEP 3 AND SUBRSEQUENT BUILDUP
eTFPS.

N, THF CAPABILITY TO CONTROL AND CONDITION THF RUILDUP BATTERY POWFR
SHALL BE PROVIONEN,. THE CAPABILITY TO ACTIVATF DRESELECTEH ALTERNATE
POWER SOURCES AUTOMATICALLY SHALL RE PROVINED,

Je3e3ele3e5 ﬂlSTRlBUTIONv CONTPOL ANND WIRING

A, SIMGLE PHASE 400 HZ AC POWFR SHALL RF DISTRIARUTEN TO PROVIDE PCWER TO
YHE ALILDUP STEP | AND 2 LNADS,

R, PORTIONS OF THE EQUIPMENT TN THE NORMAL CONFIGURATION SHALL BRE
UTILIZED OURING RUILDUP STEP 3 AND SUBSFOQUENT RUILDUP STEPS,

7.3,3.1,3.6 LIGHTING

AE UTILIZED DURING BUILDUP STEP |, IN ADNDITICNs THE NORMAL EXTERIOR
ACOUISITION ANN RUNNING LIGHTS SHALL RE UTILIZED DURING BUILDUP,

SPACE NIVISINN NORTH AMERICAN ROCKWELL CORPNRATION “ . USEC 34343
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MONUILAR SPACE.STATION - INITIAL STATION. SYSTEM
2.3.3 ELECTRICAL POWER
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3.3+3.2 SECONDARY PERFORMANCF CHARACTERISTICS
3e3.3.2.1 PRIMARY POWER GFNFRATION

THE SOLAR ARRAY HAS THE CAPARILITY TO SUPPORT AN ADDITIONAL 24. HOUR.AVERAGE
LOAN AT THE. LOAD RUSES NF 8.2 KW AT THE BEGINNING OF SOLAR ARRAY LIFF,
THIS SECONDARY PERFORMANCFE CHARACTERISTIC NECRFASES BY 1/3 AT THE END OF
THE FIRST YEAR. ANN BY AN ADDITINN (/6 AT THE END QF FACH SUCCEEDING YEAR,

THE SOLAR ARRAY HAS THF CAPARILITY T0 SUPPORY FLECTROLYSIS (OR OTHER LNANS)
WITH SUFFICIENT ELECTRICAL POWERP TO ELECYROLYZF WATER TO PQODUPE AN
ADNITIONAL 7327 POUNDS OF REACTANT PER YEAR AT THE FND OF SOLAFR, ARRAY LlrE
NUE TO SEASONAL VARIATIONS IN THE SOLAR NDARK T0 LIGHT RATIOS, THIS EQUATES
TO AN AVERAGE STORAGE CAPABILITY OF 24 XILOWATT HOURS OF ENERGY STOREQD AS
REACTANTS PER nay, ’ : ’

THE PRIMARY POWFR GENERATION POWER TRANSFER MECHAMISM (SOLAR ARRAY S IP
RINGS) HAS THE CAPARILITY TO TRANSFER AN ADDITIONAL 23 KILOWATTS 0OF DRIMARY
POWER FROM THE SOLAR ARRAY, . .

3.3.3.2.2 SECONNARY POWER GENERATION

THE ENERGY STORAGE FUFEL CELLS ARE CAPARLE OF GENERATING ADNITIONAL
ELECTRICAL POWFR FROM RFACTANTS TO SUPPQRT AN ANDITINNAL 3.9 KILOWATTS OF
ELECTRICAL LNANS AT THF- LOAD BUSES DURING |4 KOUR. CREW WORK SUN ECLIPSE
PERINNS AND 12,7 KILOWATTS OF ELECTRICAL LOADS AT THFE. LOAD BUSES NURING IC
HOUR CREW REST SUN ECLIPSE PERINNDS. DNURING SCLAR LIGHT PERPIONS THE ENERGY
STORAGE FUEL CFLLS ARE CAPABLE NF GENERATING ADDITION ELECTRICAL POWER FROM
REACTANTS TO SUPPQRT AN ADDITIOMAL 73 U XKILOWATTS OF ELECTRICAL LOADS AT
THE LOAN BUSES, .

IN ADDITION TO THE ABOVE CAPABILITIESs THFE ENERGY STORAGE FUEL CELLS. ARE
CAPARLE OF GENERATING ELECTRICAL POWFR FROM REACTANTS TO SUPPORT AN
ADDITIONAL 10 KILOWATTS OF ELECTRICAL LOADS AT THE LOAD BUSES. FOR DURATIONS
OF FIVE MINUTES. ,

£PS HAS THE CAPABILITY TO PROVINE 220 XKW-HOURS OF POWER WHEN THE SHUTTLE
DELIVERS A CARGO MONDULE FROM THF EMERGENCY GASES STORED IN THE CARGO ¥0ONULF
TO BE RETURNED TO FARTH, EPS HAS THE CAPARILITY TO CONVERT THESE GASES TC
WATER (UTILIZEN TO REQUCE THF WATER LOGISTICS RFOUIREMENTS) AT RATES OF UP
T0 22.R POUNNS PER HOUR TO EMABLE RAPIN TURN ARQUND OF SHUTTLE FLIGKTS,

SPACE DIVISION NORTH AMERICAN QOPKNELL CORPNRAT[ON . SEC 343¢3
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MONULAR SPACE STATION - INITIAL STATION SYSTEM
3.3.3 ELECTRICAL POUWER

3e3.3.2.3 ENERGY STORAGE

THE FLECTROLYSIS CELLS USED IN FNERGY STORAGE HAVE THE CAPABILITY TO
GENERATF, AN AONITIONAL 6,58 POUNDS OF REACTANT PER HOUR DURING 4 HQUR CRFW
WORK SUNLIGHT PERIODS AND 4.8 PAUNDS OF REACTANT PER HOUR NURING 10 HCUR -
CREW REST SUNL!GHT PERIONS OM AN AVERAGE SOLAR NAY (NARK TO LIGHT RATIO OF
0.6)e THIS AS POUNDS OF REACTANT PER AVERAGE SNLAR NAY EQUATES TO 8BS
KILOWATTS HOURS PER NAY OF ELECTRICAL POWFR AT THE L0OAD BUSES.

THE OXYGEN AND HYOROGEN GAS ACCHMULATORS IN THE ENERGY STORAGE ASSEMALY
HAVE THE CAPABILITY TO STORE AN ADNITIONAL S3 POUNDS OF REACTANT (AT uno
PSTA). THIS EQUATES TO AN AnDITIONAL 4.5 KILOWATT HOURS OF ENEQGV STNREC.

THE NATFh STORAGE TANKS IN THE FNERGY STORAGE ASSEMALY HAVF THE CAPARIL!TV
TO STORE AN ADDITIONAL 563 POUNNS OF WATER.

3.3.3.2.0 POWER CONDITIONING

THE INVERTERS MNTILIZEN IN POWER CONDITIONING ARE CAPABRLE OF PROVINING AN
ADDITIONAL 30 KVA NURING THE 14 HR CREW WORK SOLAR LIGHT PERIOD,

THE SECONDARY RUS AUTOTRANSFORMFRS ARE CAPARLE OF HANDLING AN ADDITIONAL
30 KVA IN'THE CORE MODULE AND AN ADDITONAL 5 KVA IN FACH STATION MODULE.

THF POWER 'CONDITIOMING ASSEMRLY HAS THE CAPABILITY TO PROVIUF VOLTAGF
REGULATION OF AN ADDITIONAL 12 KVA.

3.3.3-2-5 DlSTPIBUTlON) CONTROL AND WIRING
THE PRIMARY FEFNERS HAVE THE CAPABILITY TO HANNLE AN ADDITIONAL §3 Kva,
3.3.7.2.6 LIGHTING

INSTALLED LIGHTING CAPABILITY PROVIDES 3128 WATTS IN ADDITION TO THE NORMAL
54 HR AVERAGF REQUIREMENT,

GPACE UIVISION NORTH AMERICAN RONKWELL CORPORATION ’ SEC 3.3.3
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243.3 FLECTRICAL POWER
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3.3.3.3 EXPERIMENT PROVISIONS

A. EPS SHALL PROVINE ELECTRICAL POHEQ (AT THE 1LOAN RUSES) FOR EXPERIMENT
UQAGE AS’ FOLLON: - )

24 HOYR AVERAGE

(WATTS)
EPS NNRMAL OPERATION 4500
EPS DEGRADED OPERATION 300
FPS EMERGENCY OPERATION NONFE

‘EPS BUILDUP OPERATION . NONE

R, THE CAPABILITY TO PROVIDE A& SUSTAINEN PEAK POWER (SUSTAINFD FOR QONE
HOYR CR FOR ONE HOUR ACCUMULATED TIME IN ANY ONE TWELVE HOUR TIME PERIOP)
OF 7.0 KW (AT THE LOAN RUSFS) TO THE EXPERIMENT PROVISIONS SHALL BAF
PROVIDFD.

C. THE PONER SHALL RE PROVIDEN "IN THF FORM CF 120/208 VACy 400 HZ» 3
PHASEY 4 WIRE,
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MODUL AR SPACE STATION - IMITIAL STATION SYSTEM
2.3.3 ELECTRICAL FNWFR

3e3e3.U4 SUBSYSTEM DEFINITION

i
THE TECHNICAL NATA PRESENTED IN THESE PARAGRAFHS DOES NOT CONYAIN DESIGN-TO
QEQUIREMENTSY RATHER THE NATA RFFLFECTS A CONCISF NESCRIPTION OF THF
TECHNICAL PARAMETERS THAT FORPM THE CURRENT SASFILLINE SUBSYSTEM DNEFINITION,
"THE SUMMATION OF THESE CHARACTERISTICS WITH THOSF OF THE OTHFR SIX
FUNCTIONAL SUBSYSTEMS FORM THE RASIS FOR CONFIGURATION LAYOUTSy WEIGHT
STATEMENTS AND POWFER PROFILES FNR THE MODULAR SPACE STATION SYSTEM,

3.3.3.4.1 MAJOR ASSEMBLIES
THE ELECTRICAL POWER SURSYSTFM NONSISTS OF SIX MAJOR ASSEMALIES AS
DESCRIREN IN THE FOLLOWING PARARRAPHS ANN AS SHOWN IN THE FUNCTIONAL mLOCK
DIAGRAM SHOWN TN FIGURE 3.3.3.401-1. :

' PRIMARY POWER GENERATION

THe PRIMARY POWER GFNFRATION ASSEMBLY CONSISTS OF TWO 3500 SOQUARE FCONT
SOLAR ARRAYS AND THE OQIENTAT'ON DRIVE AND POWFR TRANSFER (OPAPT)
MECHANISM, :

B, SECONDARY POWER GENERATION

THE FUEL CELLS (PART OF THF ENFRGY STORAGF ASSFMBLY) ARE UTILIZFD TC
PERFORM THIS FUNCTION,

Ce ENFRGY STORAGE

THE ENERGY STORAGE ASSEMBLY CONSISTS OF FOUR FUEL CELLS» TWO WATER
STORAGE UNITSy FOUR ELECTROLYSIS UNITSy SEVEN HYDOROGEN TANKSs SEVENM
OXYGEN TANKSs AND THREE RATTERIES, ' :

N, POWER CONNITIONING

THF PCWER CONDITIONING ASSEMALY CONSISTS NF TEN INVERTERSy FOUR
REGULATORSs TWO SEQUENCERSs ANN TWENTY-FOUR AUTOTRANSFORMERS ANN
RECTIFIER FILTERS.

f. NISTRIARUTION, CONTROL AMD WIRING

THE DISTRIRUTIONs CONTROL AND WIRING ASSEMBLY CONSISTS OF WIRING» FCUR
FPS CONTROL UNITs TWENTY-TWO FEEDERS (EIGHT FFEDER CRICUITS)s THWENTY
CONTACTORSs FOUR PRIMARY RIUSESs AND TWELVE SECONDARY BUSES.

SPACE DIVISION NORTH AMERICAN ROPKNELL COR°ORATION -.SEC 3.3,.3
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INITIAL STATIOMN SYSTFM

¢33 FLECTRICAL POWFR
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FIGURE 3,3,3,4,1-1 EPS FUNCTIONAL PLNCK NDIAGRAM
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- e D P .  —E Tn " —  aa - - S e = - - = . . P T W = . B WP AD A e MR R e Wh . W e . e W e

LIGHTING.

THE LIGHTING ASSEMBLY CONSISTS OF 254 [INTERIOR LIGHTS) FOUQ‘EXTEQIHR.
ACQUISITION LIGHTSy AND SIXTEFN EXTERIOR RUNNMING LIGHTS.

3.3.3.4.2 WEIGHTs POWERs ANND UNIT/LOCATION CHARACTERISTICS

TABLE 3.3.3.4.2-1 EPS WEIGHT CHARACTERISTICS

. WEIGHT (LAS)
MAJOR ASSEMRLY :
: o CORE |POWER]| SW| sM2 | sM3 | smu TCTAL
3.0 ELFCTRICAL POWER
3.1 PRIMARY POWER GENERATION 6676 ER76
3.2 SECONDARY PWR GENERATION| 0
1.3 ENERGY STORAGE >4u9| 98S| €8 766 0966
3.4 POWER CONDITINNING 379 T3 L T nu3
3.5 NISTRIRUTIONy CONTROL 778 11s| aau 309 383 R34 3128
AND WIRING < ) ; ,
3.6 LIGHTING 186 2u 188 168 146 146 794
vovaL | 1470} 7800 1762| sus| sss| 1762] 16204
TABLE 3.3.3.4,2-2 EPS POWER CHARACTERISTICS
POWER (WATTS - 24 HOUR AVG)
MAJOR ASSEMBLY
: CORE | POWER| SV sm2 | SM3 | SMmu TCTAL
3.0 ELECTRICAL POWER
3.6 LIGHTING 380 157 383 3u8 380 1848
TOTAL R0 ol 357 383 3u8 380 1248
SPACE NIVISION NORTH AMERICAN ROGCKWELL CORPORATION SEC 3e3e3
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TABLE 3.3.3.4.2-3

UNIT CHARAC TERISTICS/LOCATIONS/QTY

UNIT CHARACTERISTICS LOCATION/QUANTITY
ASSEMBLY/SUBASSEMBLY
POWER |WEIGHT | SIZE (INCHES) |corelpwrlsM-1lsm.-2dsm-slsm_a
(W) (LBS) H | W | D ,
3.1 PRIMARY POWER GENERATION
Solar Array - Deployed 2160 M5 x 6Lk x 30 2
- Stowed 3%6 x 36 x 56
Orientation Drive and Pwr Xfer 2100 8 Dia. x 76 1
3.2 SECONDARY POWER GENERATION
(Utilizes Fuel Cells)
3.3 ENERGY STORAGE :
Battery 10 2
Battery 50 1
Fuel Cell 202 13 x 13 x 55 L
Electrolysis Unit 322 2L x 2 x 48 2 2
Water Storage Tank and Pump ko 26 Inch 1D 2
Hydrogen Tank 187 33 Inch 1D L 3
Oxygen Tank 90 26 Inch 1D L4 3
3.4 POWER CONDITIONING .
Inverter ' 22.5 12x12x 9 8
Inverter 5 2
Regulator 20 L
Auto Xrms and Rect Filters
- Core (A) 17 5x6x38 L4
- Modules (A) 7 5xXx5x%x5 2 2 2 2
Sequencer 5 3 2
(A) Located within Sec. Bus Envelope
i |




niv auvd
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TABLE 3.3.3.4.2-3 UNIT CHARACTERISTICAS/LOCATIONS/QTY (Cont'd)
UNIT CHARACTERISTICS LOCATION/QUANTITY -
ASSEMBLY/SUBASSEMBLY
POWER |WEIGHT | SIZE (INCHES) CORE|PWRISM-1|sM-2sM-3lsM-4
(W) (LBS) H [ W D

3.5 DISTR. CONTROL AND WIRING

Wiring 2330 , . X b'4 X b'd X X

EPS Controls Lo l2x12x 9 L

Feeders “L4.5 8 8

Feeders 2. ' 2 2

Contactors 2 3x 3x3 20

Primary Bus ' L : L

Secondary Bus - Core b1 9 x 12 x 1h4 L

Secondary Bus - Modules 31 9 x 12 x 15 2 2 2 2
3.6 LIGHTING

Interior Lights 20 2.5 50 L 50 | 50 50 50

Recognition Lights 4.8 L 8 2 ]2 2 2

Acquisition Lights 22 6 2 2




PRELIMINARY PERFORMANCE SPECIFICATION sn 7«-2|=~|
‘MODULAR SPACE STATION - INITIAL STATION gYQTEM
3.3.3 ELECTRICAL POWER
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Je3e3.5 SUBSYSTFEM INTERFACES
Je3e3eSe! ELECTRICAL POWER/STRUATURAL AND FECHANICAL SUBSYSTFM

STRUCTURES SHALL PROVIDE INSTALLATION AND- MOUNTING PPOV!SIONQ FCR EOH!DMENT
OUANTITIES AND LOCATIONS AS SPECIFIED IN TABLE 3.3.3.84.2~3.

STRUCTURES SHALL PROVINE REDUNDANT ELECTRICAL NISTRIRUTION RUNS FOR PRIMARY
POWER AND OTHER CRITICAL DISTRIARUTION, THE RENUNDANT RUNS SHALL RE -
SEPARATED TO THE MAX!HHM EXTENT REASONABLE .

STRUCTURES SHALL MOUNT ACOUIQITYON AND RUNNING LIGHT€ SUCH THAT THE
COUIPHFNT CAN HF SERVICED IN A QH!RTSLFFVF ENVIRONMENT S

STRUCTIIRES SHALL PROVIDE lNSTALLATIONS FOR LIGHTING FIXTUPFS SUCH THAT THE.
CREW AND HARITABILITY TLLUMINATION INTFNSITY QEOU!REMENTS ARE. SATIQFXFH.

THE EPS SOLAR APRAY pANEL NATURAL FRFOUENCY SFALL BE LEQS THAN P.l HZ OR-
GQFATEQ THAN 2.0 HZ,., .

3.3.3.5.2 ELECTRICAL POHER/ENV[RONEENTALACONTROL AND LlFE SUPPORTZSUBSVS]EM

FPS SHALL PROVINE REDUNDANTLY DISTRIBUTED REGULATED 120/20R8 Vy. 400 HZy AC
ANN S6 VOC (.IF REQUIREN) ELECTRICAL PNWER, THE QUALITY. OF THE POWER SHALL
mE PER VMIL-STD-704 EXCEPT FOR THE DNC LINE DROP wWHICH SHALL BE 2.5 VOLTS
MAXIMUM BETWEEN THE LOANS AND THE REGULATED RUS. WIRE PROTECTION SHALL BE
PROVINED FOR ALL LNADS CONNECTEN TO .THE EPS DISTRIBYTION BUSFES. WHERE
APPLICABLE» RENUNDANT DEVICES SHALL RE EMPLOYED. CRITICAL LIFE SUPPORTY
LOANS SHALL RE MAINTAINED DURINR EMERGENCIFES AFFECTING ELECTRICAL POWER fCR
A MINIMUM .QF 95 HOURS. EPS SHALL PROVIDE ELECTRICAL POWER (2u HOUR AVERAGF
WATTS) AS SPFClFlEn (AY THE LOAN BUSES) BFLOh -, T -

BUILDUP- o BUILDUP NORVAL . EMERGENCY

'SUBSYSTEM - STEP -~ STEP 2 OPERATIONS  OPERATIONS
gECLSS ¢ - 160 - " 180 8059 - . 1095 -

£CLSS SHALL PROVIDE 150 POUNNS NF GASECUS 02 AT 300 PSI AND 20 POUNNS OF K2
AT 300 PSI FOR A MINIMUM NURATION OF 95 HOURS (FOR EPS EMERGENCY
OPERATICNS ). - _ '

ECLSS SHALL PROVIDE THE CAPARILITY TO SUPPLY POTAQLE WATER TO THE EPS WATER
STORAGE TANKS,

-y - D TS D S D D OB S D G S S D D D D CE G D D R D D R A R e P S G R S D AR Y Ve S AR R G s Gp G D - -

SPACE NIVISION ‘NORTH- AMERICAN ROCKWELL CORPORATION. SEC 3.3.3
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PRELIMINAQV ngrODMANcE SPECIFICATION 8RN 71=215-1
MODUL AR SPACE STATION - INITIAL STATION SYSTEM
3.3.3 ELECTRICAL PNOUWER

FCLSS SHALL PROVIDE THE CAPABRILITY TO UTILIZE FPS WATER STORAGE AND EXCESS
EPS WATER.

FCLSS SHALL PROVIDE EQUIPMENT CNOLING FOR HEAT LOADS AS SPECIFIED IN
TABLE 3.3¢2e1elel~) HEAT LOAD DISTRIBUTION. ‘ '

3e3+¢3.5.3 ELECTRICAL POWER/ELECTYRICAL POWER SUBSYSTEM
DOES NOT APPLY’
3e3e3e5.4 ELECTRICAL POWER/GUIDANCFE ANO CONTROL SUBSYSTEM

FPS SHALL PROVINE REDUNDANTLY DISTRIBUTED REGULATED 1207208 Vs 400 HZy AC
AND 56 VDC (IF REQUIREN) ELECTRICAL POWER, THF QUALITY OF THE POWER SHaALL
RE PER MIL-STD-704 EXCEPT FOR THE 0NC LINE DROP WHICH SHALL RE. 2,5 VOLTS .
MAXIMUM RETWEEN THE LOANS AND THE REGULATED RUS. WIRE PROTECTION. SHALL BE
PROVIDED FOR ALL LNADS CONNECTEN TO THE EPS DISTRIBUTION BUSES. WHERE
APPLICABLE» REDUNDANT DEVICES SHALL BE EMPLOYED. CRITICAL LIFE SUPPORT
LOADS SHALL BRE MAINTAINED DURING EMERGENCIES AFFECTING ELECTRICAL POWER FOR
A MINIMUM OF 96 HOURS. EPS QHALL PROVIDE ELECTRICAL POWER (24 HOUR AVERAGE
WATTS) AS SPECIFIEN (AT THE LOAN BUSES) BRELOW -

BQILDUP SUILDUP = - NORMAL EMERGENCY
SURSYSTEM "STEP | STEP 2 OPERATIONS OPERATIONS

G AND € LI s 487 S 197
3¢3¢3+5+5 ELECTRICAL POWER/RFACTION CONTROL SUBSYSTEM

EPS SHALL PROVINE RENUNDANTLY DISTRIBUTED REGULATED 120/208 Vs 400 HZ» AC
ANN 855 VDC (1F REQUIREN) ELECTRICAL POWER,.,. THE -QUALITY OF THE POWER. SHALL
RE PER MIL-STD-704 EXCEPT FQRP THE 'DC LINE DROP WHICH SHALL BE 2.5 VvOLTS
MAXIMUM BRETWEEN THE LOADS AND THE REGULATED BUS. WIRE PROTECTION SHALL RE
PROVINED FOR ALL LNADS CONNECTEN TO THE EPS DISTRIBUTION BUSFS., WHERE
APPILICARLEY RENUNDANT NEVICES SHALL RE EMPLOYED., CRITICAL LIFE SUPPORT
LOANDS SHALL RE MAINTAINED DURING EMERGENCIES AFFECTING ELECTRICAL POWER FOR
A MINIMUM OF 96 HOURS, EPS SHALL PROVIOFE ELECTRICAL POWER (24 HOUR AVFRAGE
WATTS) AS SPECIFLED (AT THE LOAN BUSES) RELOW -

BUTLOUP BUILDUP NORMAL EMERGENCY

SIASYSTEM STEP | STEP 2 OPERATIONS  OPERATIONS
RCS 0 0 13 A
- SPACE NIVISION NORTH AMERICAN ROCKWELL CORPORATION 7 SEC 3.3.3
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MONULAR SPACE STATION ~ INITTAL STATION SYSTEM
.3.3 ELECTRICAL PDWER

EPS AND RCS SHALL PROVIDE THF CAPABILITY TO £XCHANGFE PROPFLLANT GASES,
EPS SHALL HAVE THE CAPABILITY TN STORE ANN PRCVIOE PRIPELLANT GASES FCR RCS

USE NURING suUILNUP
"343,3.5.6 ELECTRICAL POWER/INFORMATION SURSYSTFM

FPS SHALL PROVINE RENUNDANTLY DISTRIBUTED REGULATED 120/208 Ve 400 HZy AC
AND S6 VDC (IF REQUIREN) ELECTRICAL POWER. TKF QUALITY OF THE POWER SHALL
RE PER MIL-STD-704 EXCEPT FOR THE DC LINE DRCP WHICH SHALL RE 2.5 VOLTS
MAXIMUM BETWEEN THE LOADS AND THE REGULATED BuUS. WIRE PROTECTION SHALL BF
PROVINED FOR ALL LOANS CONNECTEN TO THE EPS DISTRIRUTION RUSES, ‘WHERE
APPLYICARLE» RENUNDANT DEVICES SHALL RE EMPLOYED, CRITICAL LIFE SUPPORT
LN0ADS SHALL BE MAINTAINED DURINSG EMERGENCIES AFFECTING ELECTRICAL POWER FCR
A MINIMUM OF 95 HOURS, EPS SHALL PROVINE ELECTRICAL POWER (24 HOUR AVFRAGF
WATTS) AS SPECIFIEN (AT THE LOAN BUSES) RELOW -

CBUILDUP RUILDUP NORMAL EMERGENCY

SURSYSTEM STEP | STEP 2  OPERATIONS  OPERATIONS
1ss 30 30 3764 AL

THE 1SS SHALL PROVIDE A STANNARN BI-NIRECTINNAL COMMUNICATION NIGITAL NATA
LINK WITH ALL SUBSYSTEM WHICH SHALL INTERFACE WITH THE SUASYSTEM THROUGH
STANDARD REMOTF ACOUISITION CONTROL UNIY (RACUL). THE RACYH INPUT/OUTPUT
INTERFACE CHARACTERISTICS WITH THE SUBSYSTEMS AQF AS FOLLOWS,

NATA BUS RAYF = UP TO 10 MRPS

RACU MEMORY SIZE = 4 K (32 BRIT) WORDS

RACU INPUT/QUTPUT LOGIC LEVELS - LOGIC *1* 3.6 + OR - 1.2 VOC
: ' ' LOGIC *0° 0.2 + OR - 0.02 VOC

INPUT TO RACU FROM SURSYSTEMS

ANALOG NIGITAL/DISCRETE
QUANTITY 100728 287100
INPUT RANGE VDC) 0 70 s SEE LOGIC LEVEL
INPUT TYPFE . SINGLE ENQED SINGLF ENNED
INPUT IMPEDANCE ) 1 MEGOHM | MEGOHM
SOURCE IMPEDANCE ] K QHM I K OHM
SPACE NIVISION NORTH AMERICAN ROCKWELL CORPNRATION SFr 1.363
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PRELIMINARY PFRFOQMANCF SPFAIFICATION .80 71-21S~1

MONULAR SPAGE STATINN - INITIAL. STATION SYSTFwm
103.3 ELECTRICAL FOWER
PUT FROM RACU.T0. SUBSYSTEM
NDIGITAL(PARALLEL) NIGITALCSERIAL)

QUANTITY ... 24 . R .- :
OUTPUT TYPF ON/OFF PARALLFL ON/OFF SERIAL

SS SHaLL ﬁROViDE‘TIFiNG QIPNALS T0 THE SUQQYSTFM

THE 1SS SHALL PPOVIOE CENTRALI7fD SUB?VQTFM OPERATlONAL COMHAND/CONTPOL
AND MONITORING RASFD OM.SUBSYSTEM NATA EVALUATION, .

THE 1SS SHALL PROVIDE “ANUAL CONTROL rADAntthv wulcu rAM ovgnw;qr THE
AUTOMATED COMMANDS :

THE 1
NISTR

SS SHALL PROVIDE SURSYSTEM NATA ACOUIS!TIONv‘COHMAND GENERATION AND
IBUTION, INTERNAL NATA NISSEMINATION, EXTERPNAL NATA COMMUMICATION»

NATA PROCESSINGs AND NATA STORANRE,

THE 1SS SHALL MAINTAIN A SUBSYSTEM LOGISTICS INVENTORY,

THE [SS SHALL °ROVIDF SUBSYSTFM ELECTRICAL LCAD CONTROL ANQ MANAPFMENT.

THE 1

THE |

Je3e3e

EPS S
ANO S
RE PF

SS SHALL PROV!DE SOLAR ARRAV AND FUFL CFLL CONTQOL AND MANAPEMFNT.

SS SHALL PROVIDE THE ENERGY STORAGE MANAGFEMENT FUNCTION,

Se7 ELECTRICAL POWER/CREW AND HABITARILITY SURSYSTEM. .

HALL pPGVlDE<QEDUNnﬁNTLV D1STRIBUTEN REGULATED 120/208 Vo UQ0 H7Zs AC.

6 VDC (IF REQUIRED) ELECTRICAL PCWER. THS QUALITY OF THE POWER SHALL
R MIL-STD-704 EXCEPT FOR THYE DC LINE DRCP WHICH SHALL BE 2.5 VOLTS

MAXIMUM BETWEEN THE LOADS AND THE REGULATED BUS. WIRE PROTECTION SHALL: BF

PROVI
APPL1I
LOANS
A MIN
WATTS

NED FOR ALL LOADS CONNECTED TO THFE EPS DISTRIBUTION BUSES., WHERE
CARLE» RENUNDANT NEVICES SHALL BE EMPLOYEN., CRITICAL LIFE SUPPORTY
SHALL BE MAINTAINED DUPINAR EMERGENCIES AFFFCTING ELECTRICAL POWER FCR
IMUM OF 96. HOURS, EPS SHALL PROVIDE ELFCTRICAL PONER (>4 KOUR. AVFRAfF
) AS SPFCIF!ED (AT THE t0AN BYSES) . PfLOR - : . S

BUILNUP BUILDUP  NORMAL EMERGENCY

SURSYSTEM  STEP | STEP > NPERATIONS  OPERATIONS
c/sH 0 0 sag n
" SPACE NIVISION NORTH AMERICAN ROCKWELL CORPORATION - CSEC 1.3.13
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MONUL AR SPACF STATION - INITIAL STATION SYSTEM
2.3.3 ELECTRICAL POUWER
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EPS SHALL PROVIDE INTERIOR LIGHTING IN ACCORNANCF WITH CRFW AND HARITA-
RILITY REQUIREMFENTS,

£EPS SHALL PROVINE EXTERINR LIGHTING ALCNG EVA SURFACF PATHS (TRD) ANND AT
EVA WORK STATION SURFACES (TBN) IN ACCORNANCE WITH CREW ANN HARITARILITY
REQUIREMENTS,

AS A GOALy CREW/HARITARILITY SHALL PROVINE 30 MAN HOURS/MONTH AVERAGE FOR
THE PERFORMANCE OF SCHENIHLED ANN UNSCHEQULED VAINTENANCE,

D - S W D W T D WP G > A D D D D D D S D D AP AR D D W = W P D D P W D Aw > A G S S D SR R AR AP R P A G S D G WD TR WD WP G Wh D D W WS D W A WS W w a -

SPACE DIVISION NORTH AMERICAN ROCKWELL CORPORATION SEC ,3.3
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MONUL AR SPACE STATION . INITIAL STATION SYSTEM
3.3.4 GUINANCE AND CONTROL

D e e A " D S e EE A W W R R e W n D G D TR e G S W e S A W Em P

~

THIS SURSYSTgM 1S ONE OF THE SEVEN FUNCTIONAL GROUPINGS OF MAJOQ QUPSYQTFvs
THAT COPpRlSE THE SHUTTLE LAUNCY MODULAR SPACE cTATI“N

PnrpAngn é{zzclbﬁqué%&i cvsrev RnMTS/lNTFPFA”Fq

APPROVAL ---- SURGYSTFM PROJFCT ENGR

SURSYSTEM PROJFCT MGR

APPROVAL -ff ------
APPROVAL 4?2‘//’ A2l . PROJECT ENGINEERING MGR
/

" SPACE DIVISION NOQTH AMERICAN ROCKWELL CORPORATION SEC 3.3.4
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PRFLIMINARY PFpFOpMANcF SPECIFICATION . SN 71-218-1
MODULAR SPACE-STATION - INITIAL STATION SYSTEM.
3.3.4 GUINANAE AND CONTROL o
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3.3.4 GUINANCE AND CONTROL
3.3.40.,1 PERFORMANCE REOQOUIREMENTS
FJedellelet NNRMAL OPERATIONS

A, NESIGN ENVELOPE

THE GUIDANCE AND CONTROL SUSSYSTEM SHALL BE NFSIGNED AND SIZFD TO SUPPORT
INNDEPENDENTY SPACFKE STATION OPFRATIONS FOR PERINNS 1P TO 120 DAYS WITHNUT

RESSUPPLY ANN MAINTAIN AN ORBIT QOF SS DEGREES INCLINATION AT AN ALTITUDRE
OF 24C NM AND AN ATMOSPHERE ENUIVALFNT TO A FERRUARY 13982 TUWO SIGMA MEAN

JACCHIA ATMOSPHERE.

THFE DESIGN-TO FLIGHT MODE IS X-POP WITH THE STATINN 47 AXIS POINTING TO-
WARD NADIR ANN THE -¢ DR =Y AYIS DIJRECTED ALONG :THE VELOCITY VECTCR. THF
STATION SHALL ALSO Rt CAPARLE OF FLYING. IN X-POP INERTIAL FLIGHT MODFS,
THE NESIGN CONFIGURATION FAR THE ROUTINE OPERATION PHASF COMSISTS 0F THF
STATICN MODULFS LOCATED IN THF X-=Z PLANF AS SHOWN IN FIGURE 3.3.4.1~1,

THE STATINN SHALL FLY PRINCIPAL AXES DURING PERIONS OF MON-EYPERIMENT
POINTING WITHIN RADTATOR CAPARILITY, THE FLlPHT CNORNINATE SYSTEM™ SHALL
RE ORIENTEDN AS SHOWN IN FIGURF 3,3.4.4~1, .

X

Y FLIGHT COORDINATES

VELOCITY DIRECTION
ORBITAL PATH

FIG 3.3.u.]~| FLIGHT COCRNINATE SYSTEM

WS D D A AP D WP W S T - D Y M wn Wh EP W T D D G AL D s e S G G RS WS W e W E R A WP W BTGP GBS b Gm W D L L P P e AR G W W W W

SPACE NIVISION NORTH AMERTICAN ROCKWELL CORPORATION . SEC 3.3.4
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MODULAR SPACE STATION - INITIAL STATION SYSTEM -
3.3,4 GUINANRE AND CONTROL
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B. OPERATF ENVELOPE

THE GUIDANCE AND CONTROL SURSYSTEM SHALL BRE CAPARLE OF SUPPORTING
INNEPENDENT SPACFE STATION OPERATIONS FOR PERINNS 1P TO 120 NAYS WITHENUT
RESUPPLY AND MAINTAIN AN ORRIT OF 65 DEGREES INCLINATION AT ALTITUNES
RETWEEN 24 ANN 270 NM AND AN ATMOSPHFRF FCUTVALENT TO A FERRUARY 98>
NOMINAL JACCHIA ATMOSPHERE, THF STATION SHALL BE CAPABLE OF OPFRATING
IN X=-POP LEVFI. AND INFRTYIAL FLIGHT MONES.

Coe STARBILIZATION FOR BERTHING

ATTITUDE HOLN OF /- 1.0 NFG AND 3 AXIS ANGUI AR RATFES OF +/-0.05 DEG/SFC.
AFTER RF LINK INITIATIONy STARILIZATION WILL BE OMTAINEDN IN TRN MINUTES
AND WILL RE CAPABLE 0OF REING HELND IN ONE HOUR NURATIONS,

ON BERTHING WITH THE SHUTTLEs THE STATION STARBILIZATION WILL RE
INHIRITED TO ALLOW STARILIZATINON AND CONTROL 'TO RE PROVINED RY THE
SHUTTLE FOR AOTH THE STATION AND THE SHUTTLE COMBINATION,

ALL FUNCTIONS OF THE ATTITUDE STARILIZATION SYSTEM FOR NOCKING SUPPORT
SHALL BE CAPABLE OF OPERATION FOLLOWING ANY THREE FATLURFS NURING NCRMAL
OPERATIONS, o At NCRM

WHILE THE SHUTTLE 1S ATTACHEDs TuE SHUYTLE SHALL PROVIDF ALL NECESSARY.
STARILIZATION,

De ROUTINE OQRITAL OPERATIONS

THE G/C SHALL BE CAPARLE QF PRPAVINING HODULAR SPACFE STATION SYATE VECTOR
ANN OQIENTATION NATA TO THE 185 AS FOLLON§~

L

ALTITUDE +/=1500 FT.s | SIGMA
IN-TRACK +/-3R00 FT,s | SIGMA
CROSS=-TRACK +/7-2200 FT.s | SIGMA
ORBIT VELOCITY /- 3,5 FY/SFe

THE G/C SHALL RE CAPABLE OF AMTOMATICALLY AND SELECTIVELY CONTROLLING THF
RCS THRUSTERS WITH ON-OFF SIGMAILS TO VALVES ANU IFNITOQ OF ANY FNCINF 0:
ENGINE COMBRO,

NESATURATION OF MOMENMTUM EXCHANGE SHALL BE PERFORMED NO MORE THAN ONCE
EVERY TWELVE HOURS IN NORMAL OPEQATING HODE°

THF G/C SHALL RE CAPARLF OF PPRFORMING REORIFNTATION HANFUVFRS wlrp 3
SPACE NIVISION NORTH AMERICAN ROCKWELL CORPNRATION SEQ 3.3.1
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MONULAR SPACE STATINN - INITIAL STATION SYSTEM
3.3.4 CUINANCE AND CONTROL

AX1S REORTIENTATINN RATES OF LFSS THAN .2 NEG/SEC.

THE G/C SHALEL MAINTAIN A STARLE MODULAR QPACE STATION ATTITUOE IN EITHER
OF THF FOLLOHINP MOOFS- N :

‘1e EARTH p:errNcrn ATTITUDE HOLD -
5, INERTIAL ATTITUNE HOLP

THE G/C SHALL AE CAPABRLE OF DFTFRMININP AND CONTROLLING THE RFQUIQFD
ORRIT MAKEUP, .

THFE G/C SHALL RE CAPARLF OF PFRFORMING ENERGY MANAGEMENT IN CONJUNCTION
WITH THE 1SS OF STATION DISTURBANCES.

Fe STATION GUIDANCE ANn NAVIGATIOM

THE G/C SHALL MEET THE PQOSITION DETERMINATICN RFQU!DFHFMTQ WITH!N ONE
SIGMA UNCFRTAINTIES USING AUTOMATIC MfASUPENFNTS.

THE G/C SHALL PRNOVINF DATA TO THE 193 IN SUFPORT OF SHUTTLE NEPARTURFE AND
RENNDEZVOUS INCLUNING RETROGRANE DELTA V REQUIREMENTS AND" TRAJFCTOQV
INFORMATION TO ENTRY INTERFACF,

3.3.,U4e12 EMERGFNCY OPFRATIONS

A, THF STATION SHALL RE ABLE 70 STABILIZE FCR NOCKING/BERTHING WITHIN TRN
HOURS AFTER LOSS OF PRESSURIZATION IN A PRESSURE VCLUME CAUSED AY. ACCI-
NENTAL PENETRATION OF AN OHTSYnF WALL WITH THE MAXIMUM DIMENSIONS OF THE
HOLE REING TW0O [INCHES, . .

B. MANEUVERING AND/OR 9TARILI7ATION OF THE STATION MAY AaF ACCONPLlQ¥Fn
USING A HAND CONTROLLER AND (NYT-THE-WINNOW) VISUAL CUES,

3.3.8.1.3 BUILNUP OPFRATIONS
A, PREMANNING

THE STATINN SHALL 8% IN A MINIMUM FUEL MODE,.
THE GROUNN WILL MAINTAIN THE STATION STATE VECTOR PRIOR TN MANNING,

R. INITIAL MANNEN OPCRATIONS.

THE G/C SHALL Bc CAPABLE OF INITIAL MANNING CHECKOUT UTILIZING
ONLY MODULAR SPACE STATION ONRQARD CHECKOUY FACILITIES TO THE
SPACE DIVISION NORTH AMERICAN ROCKWFELIL CORPORATION SEC 3.3.4
PAGE Qou



MONULAR SPACE STATION - INITIAL STATION SYSTFM
3.3.4 GUINANCE AND CONTROL

IFRU LEVEL WITH NO SPECIAL CHFCKOUT EOUIPMENT,
C. THE STATION SHALL FLY PRINCIPAL AXES NURING BUILDUP,

D. ALL FUNCTIONS OF THE ATTITIINE STARILIZATION SYSTEM FAR NACKING SUPPQRT
SHALL BE CAPABLE OF CPERATION FOLLOWING ANY TWQ FATLURES NURING RUILNUP.

3.3.4.2 SECONDARY PERFORMANCF CHARACTERISTICS
A, ROUTINE ORRBRITAL OPFRATIONS,
SECONDARY PERFORMANCFE CHARACTFRISTICS FOR MONULAR SPACE STATION STATFE
VECTOR ANN ORIENTATION nATA ARE AS FOLLOWS ASSUMING STANTAMETFRIC
MEASUPEMENT SOFTWARE -

SIGMA

ALTITHUNE +/= 65N FT,.2 |

IN=-TRACK +/=-3000 FT,9» | SIGMA
CROSS-TRACK +/-1600 FT,9 | SIGMA
ORRIT VELACITY +/- 2,94 FPSy | SIGMA

MOMENTUM EXCHANGE SATURATION OGCURS AT 4S-HCUR INTERVALS MINIMUM IN AN
INFRTIAL FLIGHT MONF, THIS INTERVAL COULN Br eXTENDED NEPENDNING UPQON
STATION CONFIGURATION,

3.3.4.,3 EXPERIMENT PROVISIONS

A, STARILITY

FOR EXPERIMENTS THE STATION G/C SHALL BF CAPASLE OF LIMITING ANGULAR
RATES ARO!IND THE VEHICLE AYFS TO +/-0.05 NEG/SEC CONTINUOIISLYs AND TN
+/-0.01 DEG/SEC IN THE FINF POINTING MONE.

THE STATION SHALL RE CAPARLE OF HOLNING THE FINE PNINTING MONE FOR
PERIODS UP TO 30 MINUTESy WITH THE VEMICLE AXFS HELD WITH RESPECT TO
LOCAL VERTICAL WITHIN ¢/-0,1 NEGREES.

THE STATION SHALL FLY THE GFEOMFETRIC AXES AFTFR INITIATING FXPERIMENT
POINTING,

THE STATION SHALL BE CAPABLE OF NISSIPATING ANGULAR TMPULSES (RESUILTING
FROM EXPERIMENT TORQUES) OF 1N9NN0 LA-FT-SEC IN PITCH OR YAW ANN 2+59N0
LBR-FT-SEC IN ROLL PER 24 HOUR PERION (AVERAGF OVER ONE RESUPPLY PERION),
NDO EXPFRIMENT TORQUE SHALL EXCEED 100 LB-FT,

SPACE NIVISION NORTH AMERICAN ROCKWFI| CORPORATION SEC 3.3.4
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MONULAR SPACE STATINN - INITIAL STATION SYSTFEM
3.3.u4 GUIRANCE AND CONTROL

THE STATION SHALL RE CAPARLF . NF MAINTAINING STATION- AXIS WITHIN +/-0,25
NEGREES IN EARTH REFEPENCFD ATYTITUDE HOLD le“ +2 AXIS AT NADIR ON A
CONTINUOUS BRASIS, : . .

THFE G/C SHaALL RE CAPABLF OF PROVIDING MODULAR SPACF-STATION STATE VEFTOR
. ANN OQXENTATlﬂN NATA .TO THF 195 AS FOLLOWS-

ALTITUDF UNGERTAINTY «/-1S00.FT, (1 SIGMA)

IN-TRACK UNCERTAINTY +/-2a00 FT, () SICMA)

CROSS TRACK +/=2200 FT, (1 SIG~MA) .
()

ORRITAL VELOCITY +/- 3,5 FPS SICMA)
f. ACCELERATIONS .

OPFRATIONAL ACCFLFPA'IONS WILL BE MAINTAINED N!TH{N THE FOLLOWING NdMINAL
LIMITS - -

CMG DESAT AND ORSIT MAKEUP .00014 6 MAX FOR 140 SEC.

NOCK ING-RERTHING . . .08 G MAX FOR 0.3 SFC
& HR CONTINIIOUS <0001 £ MAX I MUM
2 HR CONTINUOUS = . . o 00001 6 MAXT™IM

SPACE anlslnn NORTH AMERICAN . ROCKWELL CORPnRATION ~ SEC 2.3
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MONntILAR SPACFE STATION = INITITAL QYATION SYSTEM
3.3.4 GUINDANCE AND CONTROL o

Je3.llald SURSYSTFM NEFINITION

THE TECHNICAL DATA DESARIBED IN THIS SECTION ARF NOT NDESIGN-TO REQUIRE-
MENTSy RATHER THEY REFLECTY A CONCISE DESCRIPTINON OF THE TECHNICAL PARA-
METERS THAT FORM THE CURRENT RASFLINE SURSYSTEM NEFINITION, THE.SUMMATICN
0F THESE CHARACTERISTICS ALONG WITH THOSE OF THE OTHER SIX FUNCTIONAL SURm-
SYSTFEMS FORM THF aASIs Fon CONFIGURATICN LAYOLTSv NEIGHT STATEFMENTS AND
POWFR PROFILFS, - ' T :

3e3e8.8.1 MAJOR ASSEMOLIES
A, INERTIAL REFERENCF ASSFEMBRLY

THE INERTIAL REFERENCE ASSEMALY CONTAINS SIX STRAPDOWN GYRNS FOR
SENSING STATION INSTANTANEOYUS ‘ANGULAR RATES AND SIX ACCELEROMETERS FOR
SENSING STATION INSTANTANEOD!S LINEAR ACCELERATINNS. THESF SENSING
FLEMENTS ARF ARRANGED IN A NON-QRTHOGRNNAL SKFW ‘AXFS QRIENTATIAON IN THF
STRAPNOWN INERTIAL MEASUFPEMENT UNIT WHICK 1S MOUNTEN TO THE NAVIGATION
RASE, THIS ORIENTATION ALLNWS THE INERTIAL REFERENCE PRFPROCFESSONOR TN
PROVIDE RONY QORIENTATION ANN CHANGES 1IN VFlﬂClTY TO THF 1SS WITH THREF
GYRCS ANF THREE ACPFLEROMFTFRG FAILED. '

THF PREPRorFSSOR PROVIDES cuANGrS IN QTATlﬂN ‘RONY AXES onlshTAqun ANP

CHANGES IN VELQCEITY TO THE ‘1SS FOR RFILATING PRESENT STATINN QORIENTATINN
AND LOCATION WITH THE REFERFNCE FRAMF AEING MAINTAINED BY TEE 1SS ‘
COMPUTERy AND FOR USE IN ATTITUDE CONTRNL AND QRBITY MAINTENANCE,

R, OPTICAL REFERENCE ASSEMBRLY

THE OPTICAL REFERENCE ASSEMALY CONTAINS CKF HNRIZON ENGE TRACKER ANND
ASSOCIATED FLECTRONMICS AND TWO STAR TRACKFRS FOR PROVINING AUTOMATIN
SENSING OF THE HORIZON AMD STAR ANGLES. THF OUTPUTS FROM THESE SENSORS
ARE UTILIZEND AY THFf QPTICAL REFERENCF PREPRNCESSCR IN PROVINING STAR
AND HORIZON ANGLES AND PITCHMs YAW AND ROLL ATTITUNE ERRORS TO THE 1SS
COMPUTER FOR USE IN MAINTAIMING THE STATIQON STATFE VECTOR AND THE
NESIRED FLIGHT MONF,

THE TELFESCOPE/SEXTANT UNIT IS MOUNTED TO THF NAVIGATION RASE TO RFLATF
MANUAL OPTICAL SIGHTINGS TO THE STATINN ATTITUDE, THF TFELESCCPF/
SEXTANT UNTT PROVINES A MEAMNS OF INITIALIZING THE AUTOMATIC NAVIGATIOA
REFFRENCE, 1T ALSO PROVIDES DIRECT VISUAL NASERVATION NF FARTH TARGETS
IN SUPPORT OF EXPERIMENTS,
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MONULAR SPACE STATION - INITIAL STATION SYSTEM
Je3.4 GUIDANCE AND CONTROL

- - S - e D UL D WD D D D G An G G D D D - - . S e W W P s A =t U > v T We S W En G S wn G R D D M E W m e W -

C. MOMENTUM FXCHANGE

THE CONTROL MOMENT .GYRO ASSFMBLY CONTAINS THREE DOUBLE GIMmMAL CONTROL
MOMENT GYRNS WHICH ARFE ORIENTED IN RESPOANSE TO CNMMANDS FROM THE CMG
PREPROCESSNR -TO COMPENSATE FNR ANGULAR MOMENT!M CHANGES DUE TO
PERIONIC DISTURBANCFE TORQUES, RUILDUP OF RESIDUAL MOMENTUM FROM NON-
PERIODIC TORQUES EVENTUALLY CAUSES CMG GIMRAL ANGLES TO REACH THEIR
LIMITy AND THE CMG PREPROCESSOR PROVINES NATA TO THE ISS TN OFTFQPINF
RCS TORQUE AND ON-TIME REQUIREN FOR CMG DFSATURATION,

NRe RCS ELECTPONICS ASSEMALY

THE RCS ELFECTRONICS ASSEMAB{Y CONTAINS THF RCS ELECTRONICS PREPRCCESSOR
WHICH PRQVINES RCS JFET DRIVFR SELFECTINN LCRIC TO THE..JET NRIVER .
PACKAGES WHICH ARE ALSO PART OF THE RCS FLECTRONICS ASSEMALY, - THE RCS-
JET PRIVERS PRAVINE ON-OFF SIGNALS TOQ THE REACTION CONTROL SURSYSTEM
SOLENOIN VALVEQ ANN IGNITORS, )

£. COMPUTATIONAASSEMHLY

THOSE GUINANCE ANN CONTROL COMPUTATIONS NOT PERFNRMED.IN THE PPF-
PROCESSNRS DESCRIAFD IN THE OTHER ASSEMRLIFS ARE PERFORMED WITHIN
THE ISS COMPUTER. THE COMP''TATION ASSEMRLY REPRESFNTS THFE SOFTWARF
ASSNCIATED WITH THE GUINANCE AND CCNTROL COMDUTAYIQNS DERFORHFH
WITHIN THE ISS COHPUTEQ . .o

SPACE NIVISION NORTH AMFRICAN ROCKNFLL fORPORATlON . SFEC 3.3.4



39vd

600

TTIAMNI0Y NVIIYIWY HLNON NOISIAIU 3JVdS

NCILVy0dH0d

m

neeE°t

- > T G P v S D D S Gn W e e s D G N W D P EE R G W Gm G L TS b W D D R S D D e L D AR S e WP A G D P W W o W T D S G D G D e e e

AUTO A ) AyuTO - AUTO MANUAL STRAPDOWN
HORIZSN ALIGN ALIGIN sTAR ALISH STar SEXTANT / INERTIAL
TRACYER LANK LINK TRACKER LINK TRACKER TELESCOPE MEASUREMENT
T UNIT
I l | I ( TO/FROM
OTHER
OFFIC1AL REFERENCE SUBSYSTEMS ! IMERTIAL
PREPRCCESSOR . ; PEFERENCE
T ¢ i PREPROCESSCR
HARDWIRED - . i
PRIMARY COMMAND CONTRCL CENTER (155} BACKUP COMMAND CONTROL CENTER 0155

—— e — [ ——— — —— —— —— - — — —
':auu( DATA SYORAGL 1 DISPLAYS & ConTROLS | ESPLAYS 3 CONYROLJ‘——-—————————N 3ULK DATA STCRAGE
mﬁrﬁuv_mr MULTIPROCESSCR - G&C COMPUTATIONS T —} ) lr -rmuuw.»ocsssox; - GAC COMPUTATIONS ‘N-"U""OU”’L?‘

ATHTUDE COMTROL INPUT/ inpyT/ | ATTITUDE CONTRCL

I SHARED | cumance Iouwur L-—Nb | OUTD,’,T' SUIDANCE I SHARED I
| comsuter | STATE VECTOR OF STATION i | i "7} STATE VECTOR OF STATION . | comeurer |

MEMORY G3C MODEL CONFIGURATICN CONTROL GBC MODE CONFIGURATIOM CONTROL P |
| | NaVIGATION & GUIDANCE FOR FREE MODULES l | NAVIGATION & SUIDANCE FOR FREE MODULES
L __l COTHER COMPUTATIONS _‘. N L | oTHER COMPUTATIONS | |

——— —— e —— e —_—— — ——— e ——— et e — L

I RCS PREPROCESSOR
I NG

CMG PREPROCESIOR

i I
RCS DRIVER
ELECTRTNICS

RCS DRIVER
ELECTRONICS -

T
A

—

EATIOMN
N

Figure 3.3.4.4.1-1.
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RCS DRIVEW
SLECTRCNICS
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RCS DRIVER , *
ELECTRONICS
DOUBLE oousLe DOUBLE
GimBAaL GIMBAL GIMBAL
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Guidance and Control Mechanization Diagram
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MODULAR SPACE QYATlﬂN = INITTAL STATION SYSTFM
3.3.4 GUINANRE AND CONTROL .

3.3.8.4,2 WFIGHTs POWERy ANN VOLUME CHARACTFRISTICS

TARLE 3.3.U.8,5~] WEIGHT SUMMARY.

| : WEIGHT (LBS)

MAJOR ASSEMALY
CORFE |POWER| SMi SM2 SM3 Sﬁ“ TOTAL
4.) INERTIAL REFERENCE - 6s{ o0 0. 0 0" 0 A5
4,2 OPTICAL qsrsns~ég MR 0 e n 0 0 4K
4.3 RCS ELECTRONICS | sl o | ¢ j 0 0 0 15
4.0 MOMENTHM EXCHANGE aga| o | ¢ 0 o | o 98y
4.5 COMPUTATION T a| o 0 0 o | o n
TOTAL : _ w70 o | o o | o o 1470

SPACE NIVISINN NORTH AMERICAN ROCKWELL CORPORATION . .- SEC 3.,3.4
: PAGE 010



MONULAR SPACF STATINN ~ INITIAL STATION SYSTFM -
3.3.4 GUINANCE AND CONTROL

TARLFE 31,3.8,4,2-2 POKFR SUMMARY (NORMAL OPERATIONS)

o SOWER (WATTS - 24 woUR AVG)
MAJOR ASSEMRLY o
: rore [POWER| s¥1 | sM2 | sm3 | smu TOTAL
Ju.1 INFRTIAL RFFERENCFE 1us o c. ] -0 0 145
4.2 0PYICAL REFERENCE | 7as| o | o 0 0 o | a5
4.3 RCS ELECTRONICS 3l e 0 o | o ' 3
fe.u MoMENTUM FxcHance BRI R 0 o o | u
la.s compuTaTioNn ~ o| o 0 0 o | e | o
TOTAL _ a87) o 0 0 o | o . 4R7

TABLE 3.3.“.“.2-3 POWER SUMMARY (EMERGFNCY OPERATIONS)

POWER (WATTS - 24 HOUR AVG)
MAJOR ASSEMALY : :
FORE [POWER| SM1 | SM> | SM3 | SMmy TCTAL
Jue1 INERTIAL PEFERENCF 14s| 0 y 0 0 0 bus
4.2 OPYICAL RFFERENCE ol o o | o 0 0 n
J4.3 RCS ELECTRONICS | sa] o 0 0. 0 o | £0
fu.a woventum excuanse - | o] o 0 o o | o 0
4.5 COMPUTATION - B d 0 .6 . 0 0 0 0
TOTAL | ' T 20s] o 0 o | o c 205
T "SPACE NIVISION NORTH AMERICAN ROCKWELL CORPORATION  SEC 3.3.4



10 39vd

NOILIVE0OdH0D TT1IMNI0Y NYITY3wv HLHON NUISIALU 30vdS

- -— - -
- . S . T - PP S P P T G e W P T P e e W R R A G S S S G TP WD e W AR TR W D R T T G ST G e P S G em e e e e e

neE*L U3S

TABLE 3.3.4.4.2-4

UNIT CHARACTERISTICS/LOCATIONS/QTY

UNIT CHARACTERISTICS LOCATION ANT
ASSEMBLY /SUBASSEMBLY . JON/QUANTITY
POWER |WEIGHT | SIZE (INCHES) |cORE|PWR|SM-1|SM-2sM-3lsM-4
(LBS) "B [T W [ D
4,1 INERTIAL REFERENCE - N
Strapdown IMU 120 L5 14 Dia. x 12 Lgth | 1 === |eca | ccn | cac | ---
IMU Preprocessor 25 AU 5 5 10 1 e | mmee | o | cme | amm
Mounts/Supports (10%) - *%G - - - X cee | eee | cae | cee | amm
4.2 OPTICAL REFERENCE . . . -
Horizon Trkr. Optics 3 8 8 Dia. x 26.5 1lgh.| &4 —_— e | wme | mme | ae=
Horizon Trkr. Elect. 22 11 6 9 8 1 cee | mme | mon | wen | anam
Sext/Telescope 20 88 8 8 31| 1 |emm | emm | e | eme | e
" Star Tracker Optics 14 22 8 Dia. x 22.5 1gh.] 2 PO [P [P R [
Star Tracker Elect. 16 11 T 8 8| 2 RN VIV N R .
Optical Ref. Preproc. 25 1k 5 5 10 1 FEUVEN (U (TR R R
Alignment Link 18.7 30 .. 10 10 2. | 3 wem | can | can | ame | e
.Supports (5%) ——- | %45 - - - X |amm |cae | cee | eee | ama
4,3 RCS ELECTRONICS
- Jet Driver Elect. *0.5 10 - 8 5 7 L wonm | mme | wme | mee ] aa-
RCS Preprocessor *0.5 1k 5 5 10 2 com | = | e | emm | anw
Mounts/Supports (10%) —— *RT - - - | x Jee= | me= | mem | mee | e
4.4 MOMENTUM EXCHANGE _
Control Moment Gyro 39.7 258 35.5 Dia x 38 LH. 3 wem | mme | omee | ame | eae
CMG Preprocessor 25 14 5 - 5 10 1 e | mee | mme | mme | ea-
Mounts/Provisions ——— 196 - - - X PR [NPUVEE DUV INEEOR
4.5 COMPUTATION -
¥*Total Weight
* Jet Firing Average is negligible l "




- D T . A e S wn YT Sk D UL R n P W AR R G e TP W R R P P AR MR AR SR TR G ek m = P D YR AR e GG G e PR R D W A D R TR - G - E P R W e e Eh e W e

S W e L R P EE U wh e W wm R 4n P R D e ML G R AR R m R T MR W W R AR Sk R R WR TR T B e R e A WE WA T A A TR A Gl R R WL A M A E YE W G W L En AR e S . MR W W

MONUL AR SPAGE STATION - INITIAL STATION SYSTEM
3.3.4 GUINANRE AND CONTROL

Te7el8e5 SURSYSTFM INTERFACES
Je3elUeSel G AND C/STRUCTURAL ANﬂ_HFCHANlCAL'SURSVSTEH,INTEQFACFS

STRUCTURFS SHALL PROVINE INSTALLATION ANN MOUNTINSG PROVISIONS FOR EQUIPMENT
QOUANTITIES AND LOCATIONS AS SPECIFIEN IN TARLF 3.3.4,4,2-4,

AS A GOALy THE FUNNAMENTAL RENNING/TORSIONAL NATURAL FREQUENCY MODE OF THF
SPACE STATION STRUCTURAL CONFIGURATION SHALL er GREATER THAN ONE HZ,

STRUGTURES SHALL PROVINE CELFSTTAL AND EARTH-VIFHING HINDOQS.

STRUCTURES SHALL PROVINF MOUMTING ANN PRFSSHRE SHELL PENETRATINNS FCR FOUR
HORIZON TRACKER SENSORS SUCH THAT SIMULTANEQUS VIEWING OF THF FOUR KOGTZOMN
QHANRANTS IS QRTATNED. STRUCTURES SHALL PROVINF MOUNTING ANND TWQO PRFESSHRF
SHELL PFNETRATIONS FOR THE STAR TRACKFRS WITH A FIELN-0F-VIEW OVERLAD
BRETWEFEN THE STAR TRACKFRS ANDN THE SEXTANT TELESCCPE., OPTICAL ALIGNMENT
PATHS RETWEEN THE RAMS AND HORIZON AND STAR TRACKERS SHALL BE PROVIDEL,

STRICTURES SHALL PROVINE MOUNTING FOR STRAPNCWN 14U AND PREPROCESSOR NF AR
SEXTANT FOR PRFCISTON ALINGMFNT, _

STRUCTURES SHALL PROVINE MOUNTIMNG FOR PONTROL MOMENT GYRO§ NFAR THE QAMQ
FOR PRECISINN STARILIZATION, .

STRUCTHRES SHALL PROVINE FNVIROMMENTAL PROTECTION de ANY STANDRY PEQUNDANT
SENSNRS, SHcH PROTECTION SHALL BE DESIGNED TC PROVINE MEANS FOR PERICNIC
INFLIGHY CHECKS. OF STAMDRY NFVICES,

Je3e8.5.2 GUIDANCE ANDO CONTQOL/FCLSS SUBSYSTEM INTERFACES

FCLSS SHALL PROVIDE EOUleENT CNOLING FOR HFAT LNANS AS SPECIFIED IN
TARLE 3e3e2elalold=1 HEAT LOAN DISTRIBUTICN.

3.3.U4e563 GHIDANCE ANn‘CONTQOL/FLECTQICAL POWER SURSYSTEM INTERFACES

£PS SHALL PROVINE REDUNDANTLY DISTRIRUTEN RFSULATED.120/208 Vy 400 HZs AC
AND 56 VDC (IF REQUIREN) ELECTRICAL POWFER, THF QUALITY OF THE POWFR SHat(
AE PER MIL-STN~-704 EXCEPT FOR THE NC LINE DRCP WYICH SHALL RE 2.5 VCLTS
MAXTIMUM RETWEEN THF LNANS AND THE REGULATED RLS, WIRF PROTECTICN SHalLl AF
PROVINED FOR ALL LNADS CONNFECTEN TO THE EOS DISTRIARUTION RUSES. WFHERE
APPLICARLE» RENUNDANT DEVICES SHALL RE.EMPLOYFEN. CRITICAL LIFF SUPPORT
LOADS SHALL RE MAINTAINED DURINA EMERGENCIES AFFECTING FLECTRICAL POWER FCR
SPACE NIVISION NORTH AMERICAN ROCKWELL CORPORATION - SFC 1.,3.4
PAGF 013
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"MONULAR SPACE STATION - INITIAL STATIQM SYSTEM.
3.3.4 GUIDANCE AND CONTROL '
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A MINIMUM OF 98 HOURS, FPS SHalLlL PROVIDE ELECTYRICAL POWER (>4 HOUR AVFRAGF
WATTS) AS SPECIFIEN (AT THE LOADN RUSES) RFLOW - . - . . - ¢ -

BUILDUP BUILOUP . NORMAL . EMERGENCY
SIIRSYSTFM STEP | STEP 2 NPERATIONS OPERATINNS

G AND C .. 180 . 180 LRl . 197
3.7.8.5.4 G AND G/G AND C SURSYSTEM [NTERFACES |
NOT APPLICARLE o | C
3.3.4.5.5 GUIDANCE AND CONTROL/REACTION CONTRCL SURSYSTEM INTERFACES

THE G/C SHALL pPOVIDE ON/OFF SIGNALS TO THE RCS SOLENOIN VALVES AND
IGN!TOQS. . : oo

THE RCS SHALL ACCEPT CONTROL SIGNALS FROM THE 6-C RES JET nnivsn'
FLECTRONICS., . -

3.3.0.5.6 GUIDANCE AND CONTROL / TNFORMAT 10N SURSYSTEM INTERFACES

THE 6/C SHALL PROVIDE THE FOLLOWING INFORMATION TO THE 1SS IN SUPPORT 0F
EXPERIMFNTS -

- CURRENT STATION ATTITUDE (INSTANTANEOUS KNONLFDGF NITHIN 0.!0 NEG) ANP:
REFFRENCGE ATTITUDE ALIGNMENT

- POSITION VECTORS OF TARGETS. OF OPPORTUNIYY

- CURRENT STAT]ON ESTIMATED STATE VECTOR

- EXPERIMENT YO 6/C REFERENCE CALIBRATION DATA : .

- GUIDANCF TARGETING AND NFLTA-V COMMANNS FCPR RFNHFZVOUSO REENTPYv
NOCKING AND STATION KEEP1NF OF DETACHFD RamS

THE G/C SHALL PROVIDE THE FOLLOWING OPFRATIONAL INFORMATION TO THE ISS = -
- SYBSYSTEMS STATUS e . ' .
- FLIGHT MOQE STATUS
- ATTITUNEs ATTITUDE EPROR. RATE ANN. DELTA-V INFORMATION . .
- CMG GIMRAL ANGLES AND RATES

STATE VECTOR PATA WITHIN THE FOLLOWING Lynrrs -

- ALTITUDE UNCERTAINITY #/- 1500 FT (1 SIGMA)
- IN-TRACK UNCERTAINTY /- 3800 FT (i SIGMA)
- CRNSS TRACK. . /= 2500 FT_ (1 SIGMA)
- MRBITAL VELOC!TV . . #/=~ 3.5 FT/SEC - '
SPACE anlSION NORTH AMERI(‘AN QOCKNELL CORPOQATION o SEC 3.3.u .

PAGE 01iu
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MONULAR SPACE STATION _ INITIAL STATION SYSTEM
3.3.4 GUINANNRE AND CONTRNL :

THE G/C SHALL PROVIDE THE ISS WITH ﬁEASUREMENTS PRECONDITIOMED TO A 0 7O <
VAC RANGE WITH A SNAURCF IMPENANNE nNF LESS THAN [OQO,nHMS.

THE 1SS SHALL PROVIDE A STANDARN RI-NIQECTIONAL COMMUNICATION NIGITAL NATA
LINK WITH ALL SUBSYSTEM WHICH SHALL INTERFACE WITH THE SUBSYSTEM THENUGH
STAMNARD REMOTE ACQUISITION CONTROL UNIT (RACU), THFE RACU INPUT/QUTPUT
INTERFACE CHARACTERISTICS WITH THE SUBSYSTEMS ARF AS FOLLOWS,., - =

NATA RUS RATF - UJP TO 10 MRPS

RACU MEMORY SI1ZE - 4 X (32 RIY) WORDS o :

RACU INPUT/QUTPUT LOGIC LEVELS - LOGIS *1° 3R + 0R - 1.2 VRGO
Lacie ¢ Ne2 + OR = 0.02 VDT

INPUT TO RACY FRNM SURSYSTFEMS

ANALOG . SR B (e lTAL/nISCQFTF
NYANTITY ' 100728 ‘ 23/100
INPUT RANGE VDC) ' n 1085 ‘ SFEE LNGIC LEVEL
INPUT TYPr ' SINGLE ENDEN ‘ " SINGLE ENDPEC
INPUT [MPFNANCE | MEGOHM I MEGOHM
" SOURCE IMPEDANCE I K QOHw™ Co "1 K OHw

OUTPUT FROM RACU TO SURSYSTEM ' '
DICITAL(DARALLFI) NIGITALCSERIAL)
QUANTITY ou ] ’ ‘
NUTPUT TYPF ON/COFF PARALLEL ON/CFF SFRIAL

THE 1SS SHALL PROVIDE TIMING SIANALS TO THE SURSYSTFEM.

THF 1SS SHALL PROVIDE CENTRA|1ZFN SUBSYSTEM CPERATIONAL COMMAND/CONT°CL
ANN MONITTORING RAQFD ON SUBSYSTFM NATA FVALUAT!ON.

THE ISS SHALL PROVINE MANUAL COMTROL CAPAB'LITV WHICH CAN OVFQQIOE THE
AUTOMATED COMMANQDS

THE ISS SHALL PROVIDE SURSYSTEM NATA ACQUISITIONs COMMAND GENERATION AND
NISTRIBUTIONY INTERNAL OATA NISSEMINATIONY EXTERNAL NATA COMMUNICATIONS
NATA PROCESSINGY AND NATA STORARGE. : .

THE 1SS SHALL MAINTAIN A SUBSYSTEM LOGISTICS INVENTORY,. '
THE FOLLOWING G/C COMPUTATIONS SHALL 'AF PERFORMED BRY THE 1SS,
-~ CMG DESATURATION REQUIREMENTS (TIME-TC-SATURATION PREDICTION)

SPACE DIVISION NORTH AMERICAN ROCKWELL CORPNRATION | SE™ .34
PAGE OIS
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MONULAR SPACE STATION .- INITIAL STAYION SYSTEM
3.3.4 GHlﬂANPf AND CONTROL »
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THE

-

CURRENT STATION ATTITitDE AND RATE AND REFERENCE ATTITUDE ALIGMENT
POSITION VECTOR OF TARGETS 0OF QPPORTUNITY
( TRACKEN BY CREW USING G/C SEXTANT/TFLE°CO”E
SHUTTLE RETURN-TO-EARTH RUIINDANCE PARAMETERS
EXPERIMENT G/C REFEREMCE CALIBRATINN DATA :
rUIOAan'TAQGETING AND DFLTA-V COMMANDS FOR RFNDEZVOUS» DEPLCYMENT

_ AND STATION KEEPING OF NFTACHEN RAMS AND SHUTTLF VEHICLES,

REACTION JET COMMANDS ANN DELTA-V DQFU!CT!ONQ FOR STATION ORRIT
MAINTENANCE
G/C CONFIGURATION STATUIS (REAL TIME)
G/C OPERATION STATUS (MONE)
QFAL TIMF FAILURFE INENTIFICATION ANW MA[NTFNANPf/QEPLACFMFNT
REQUIREMENTS
ENERRY MANAGEMENT POMPUTATIONS ASSOCIATED WITH JET FIRINGS
CONTROL MODFLLING PARAMETER ESTIMATE AND ADAPTION
STAR TRACKER POINTING CNOMMANDS
STATE VECTOR PROPOGATION AND UPDATE FOR NETACHED RAMS ANN -STATICN
XEEPING AND COLLISION AVNIDANCE COMPUTATIONS,
FPE AROUND TRACK AND POINTING ANGLF,

1SS SHALL PROVIDE THE FOLLOW DATA TO THE G/sC IN SUPPORT OF COMPUTATION,

VEHICLE CONFIGURATION ANR SOLAR PANEL ATTITUNF

SOLAR PANEL ORIFENTATION ROMMANDS

SUN AND MOON FEPHEMERINES

STAR CATALOGUE

GROUND UPLINK NATA

RANGFy RANGE RATE ANN LOS . . .
SCHENULEN INITIATION OF STATION DELTA-V AND CMG DESATURATION
REACTION. JET ATTITUDE COMTROL. INHIBITS AN JEY FAILURE NATA
CREW INTERFACE - MANUAL NAVIGATION SIGHTINGS» OPERATION MONE
COMMANDSs COANFIGURATION COMMANDSs MAINTEMANCE-IN=- PROGPFSS/
ACCOMPLISHEND DATA _
SURRNUTINES AND RULK STORAGE NATA LOANS

PERMANENT AND TEMPORARY NATA STORAGE

FXPERIMENT REFERENCE. ALIRNMENT

MANEWVER. SCHENULE

TIMING SIGNAL AT | KHZ RATE

1.7.4.5.7 G AND C/CREW AND HABITABILITY SUBSYSTEM INTERFACES

AS A

GOALy» CREW/HARITATLITY -SHALL PROVIDE S MAN -HOURS/MONTH AVERAGE FCR

THF DEQFORMANC’ oF SCHFDUL&” ANN UNSCHEDULEN NAINTENANPE.
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MONULAR SPACF STATION - INITIAL STATICN SYSTEM
3.3.5 RFACTION CONTRCL

THIS SURSYSTEM 1S ONE OF THF SEVEN FUNCTIONAL GROUPINGS OF MAJOR SUP%YgTEPS
THAT COMPRISE THE SHUTTLE LAHNCH MODULAR SPACE STATION,

PREPAREN MMW/QYSTEM nnmrsnmsnmces

SURSYSTEM PROJECT MGQ
SURSYSTEM PROJECT MGR

PROJECT ENGINEFRING MGR

SPACE NIVISION NORTH AMERICAN ROCKWELL CORPOQAT!ON "SEC 3.3.5
PAGE 001



PRELIMINARY . PERFARMANCE SPECIFICATION: SN 71-215-1
MODULAR SPAGE STATION - INMITIAL STATION SYSTEM
J.3.5 RFACTION CONTROL

3.3.5 REACTION CONTROL
Te3eSel PERFORMANCFE REQUIREMENTS
3.3.5.1.,1 NORMAL OPERATIONS

THE REACTION CONTROL SURSYSTEM SHALL PROVIDE THE CONTROL FDRCFS AND TGROUES
NFCESSARY TO (A) MAINTAIN SPACE STATION STARILIZATINN AND CONTROLs (R) CON
TROL THF SPACE STATION DURING RFRTHING OPERATIONS» (C) MAINTAIN SPACF STA-
TION ORBRITs (D) DESATURATE THE G-C CONTROL MOMENT GYROSs AND (E) PERFGRM
SPACF STATION MANEUVERS, IN ADDITIONs THE RCS SHALL PROVINE GASEOUS 02 AND
H2 STORAGE CAPARILITY,

A, NESIGN ENVELOPE

THF REACTINN CONTROL SURSYSTEM SHALL RFE NESIGNEN AND SIZEN TO SUPPORT
INNEPENDENT SPACE STATION OPERATIONS FOR PERINNS UP TO 120 DAYS WITHOUT .
RESUPPLY AND TO MAINTAIN AN ORRIT OF 55 DEGREFS INCLINATION AT AN ALTI-
TUNE OF 240 MM1 WITH AN ATMOSPHERE EQUIVALENT TO THE FERRUARY 1922 TWO
SIGMA JACCHIA MEAN ATMOSPHERE, THE DESIGN TC FLIGHT MODE SHALL RE X-POP
LOCAL LEVEL WITH THE STATION +Z AXIS POINTEC TOWARN NADIR. THE DESIGN
CONFIGURATION FOR THF ROUTINE OPERATIONS PHASF SHALL -BE AS SHOWN IN
FIRURE 343.5.1.1 THE STATION SHALL RE CAPARLE OF FLYING AN X=-POP
FILIGHY MONE WITH EITHER THF + DR -Y AXIS ALCMG THE VELOCITY VECTOR,

THE STATION SHALL ALSO BE CAPARLE OF FLYING AN INERTIAL FLIGHT MODE,

R. OPERATE ENVELOPE

THEF BREACTION CONTROL SUBSYSTFM SHALL BF CAPABLE OF 120 DAY OPFRATTON WITHOUT
RESUPPLY AT AN OPBITAL ALTITUDE OF 270 NMI AND AN INCLINATINN OF 55 DEGRFES

TN AN X-POP, Z-TV FLIGHT MODE WITH AN ATMOSPHERF, EQUIVAIENT TO THE 1982 THROUGH
1987 JACCHIA NOMINAL ATMOSPHERE, THE STATION SHALL AISO BE CAPABIE OF OPFR-~
ATING IN AN X~POP LOCAL IEVEL AND Y-POP INFRTIAL FLIGHT MODES.

C. STARILIZATION FOR RERTHING

THE ATTITURE STARILIZATION SYSTEM FNOR RERTHING SUPPORT SHALL BE CAPARLF
NF OPERATION FOLLOWING ANY THREE FAILURES DURING NORMAL OPERATIONS,

ON RERTHING WITH THE SHUTTLE NORAITERy STATION STARILIZATION WILL RF IN-
HIRITED TO ALLOW STARILIZATIOM AND CONTROL YO Rg PROVIDED BY THE SHUTTLE
ORRITER FOR ROTH THE STATION AND SHUTTLE ORRITER COMBINATION, WHILF THE
SHUTTLE ORRITER IS ATTACHED» THE SHUTTLE ORRITER. SHALL PROVINE ALL
NECESSARY STARILIZATION,

S

SPACE NIVISINN NORTH AMEPJCAN. ROCKWELL CORPORATION C:SEC 34345



MODULAR SPACE STATION - INITIAL STATION SYSTEM
3.3.5 RFEACTION CONTROL

VELOCITY DIRECTION
ORBITAL PATH

TN

CORE MODULE

RCS ENGINE PODS

POWER GENERATION
8 CONVERSION

FIGURE 3.3.S5.t.1 STATION CONFIGURATION

SPACE NIVISION NORTH AMERICAN ROCKWELL CORPORATION 85562.352



PRELIMINARY PERFORMANCE SPECIFICATION - SD T¢-215~-1
MODULAR SPACE STATION - INITIAL STATION SYSTEM .
3.3.5 REACTION CONTROL

D« ROUTINFE ORBITAL OPERATIONS

" THF RCS THRUSTERS SHALL BE AUTOMATICALLY ANC SELECTIVELY CONTROLLEND BRY
THE G-C WITH ON=-OFF SIGNALS TN THE VALVES AND IGNITOR OF ANY ENGINE OR
FNGINFE COMBINATION,

THE RCS IN CONJUNCTION WITH THE G-C SHALL RE CAPASBLFE OF PEQFORHING
REORIFENTATION MANEUVFRS WITH 1~ AXIS RFOQIENTAT[ON RATES OF LESS
THAN 0.2 NDEG/SEC.

THE RCS IN CONJUNCTION WITH THE G-C SHALL MAINTAIN A STABLE MODULAR
SPACE STATION ATTITUDE IN FITHER THE EARTH REFERENCED ATTITUDE HOLN
OR THE INERTVAL ATTITUDE HWOLD MODES. : = C

IN A BACKUP MODEs MANEUVERING AND/OR STABILIZATION OF THE STATION MAY AF
ACCOMPLISHED USING A HAND CONTROLLER AND (CQUT THE WINDOW) VISUAL CUES.

02 AND H2 GASES SHALL BE USFEN AS THFrPRlMAQY PQOPFLLANTS FOR RCS JFT
ENGINES DURIMG ROUTINF ORBITAL OPERATIONS.

£. IMPULSFE Rgouxngnrwrs

THF 120 DAY IMPULSE REQUIREMENTS AND THEIR SUPPQORT FUNCTION ALLOrATmNs
FOR SIZING PURPOSES SHALL RF AS FOLLOWS -

SUPPQORT FUNCTION IMPULSE

ORARIT MAKEUP AND } 1869000 LB SEC

CMG DFSATURATION

MANEUVERS 18,000 LB SEC

ATTACHEND DRBITER 289000 LB SEC

CONTINGENCY 48,000 LR SEC
TOTAL 290,000 LB SEC

F. PROPELLANT STORAGF

THE RCS SHALL PROVIDFE REDUNDANT PAIRS OF ACCUMULATORS FOR THE STORAGE OF
GASEOUS 0> ANN H> SUPPLIED RY THE ECLSS ELECTROLYSIS UNITS AT A NOMINAL
OPERATING PRFSSURE OF 300 FSIa, THE ‘ACCUMULATORS -SHALL RE SIZED FCR A
TOTAL STORAGF CAPACITY FOR 12 HOURS OPERATICN (1200 LB SEC IMPULSE) AND
FOR ECLSS OPFRATIONS NURING ORBITAL NARK PERIONS,

- - D - D W D > > A D T D S D . G MR m A e S AP WP R W e P G R e A M e T D WS G A TP A TR AP MR TR R T WP Y D YR D WD G e W S T M D G W e P W e =
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MONULAR SPACE STATION - [N[T[AL STATJON SYSTFM
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€. ENGINES

THF RCS SHALL PROVINDF FOUR QUANS HITH FOUR ENGINES PER QUAD oN THE Z-AXI1S
0OF THE CORE MNAULE.

EACH RCS ENGINE SHALL PROVIDE A THRUST OF |10 LRS ANN A SPECIFIC IMPULSE
0F 320 SEC WHILE OPERATING ON AN OXINIZER Y0 FUEL RATIO OF 8 TO 1. THE
FNGINES SHALL BE CAPARLE OF OPFERATING WITH FUFL SUPPLIED AT A NOMINAL
TEMPERATURE OF 70 DEG F, FIRIMG NURATION SHALL BE &N SECONDS PER -2
THRUSTORS EVERY 12 HOURS,

THE RCS QUADS SHALL RE DESIGNFN FOR SHIRTSLFEVE MAINTENANCE.
3.3.5.1.2 EMERGENCY OPERATIONS

CAPABILITY SHALL BE PROVIDEN TOo INTERCHANGE GASEQUS 02 AND H2 éETKEEN
THE RCS AND fPS FOR FEMERGEMCY OR CONTINGENCY OPERATIONS,

THFE RCS SHALL BE CAPARLE OF USING GASEOUS C)> AND HY -SUPPLIED FROM FCLSS

HIGH PRESSURE (3000 PSIA) FMEPGENCY STORAGE FOR AM EMERGENCY BERTHINNG
OPFRATION WITH .THE SHUTTLE ORAITER REQUIRING AN 8000 LB SEC .IMPULSF.

- - A S S Gn s W W an S TR SR G G e S RGP R P WD D S GRS D R L e e Y D L WP G S S S D S D P WD S TS D R S D AT Y WP W D WD EE W e R s T W . -
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MODULAR SPACE STATION - INITIAL STATION SYSTEM
3.3.5 RFACTION CONTROL
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334513 BUILNUP OPERATIONS

A, PRFMANNING

THE STATION SHALL BE IN A MINIMUM FUEL MODE, FUEL SHALL AF PROVIDEG
FROM EPS STORAGE OF HIGH PRESSURE OXYGEN AND HYDROGEN IN THE CORE
MONULE AND POWER BOOM NURING RUILDUP ASSEMBLY OF THESE TWO MONULES,
EPS ELECTROLYSIS SUPPLIED GASFS SHALL BE USED DURING SUBSEQUENT BUILN-
ue STEPS, . v

THE GROUND WILL MAINTAIN THE STATIOM STATFE VECTOR PRIOR TO MANNING,

THE REACTION CONTROL SUBSYSTEM SHALL BE CAPARLFE OF PROVINDING CONTROL
TORQUES FOR STATION STARILTZATION AND ATTITUDE HOLD FOR RERTHING DURING
THF PREMANNING PHASE IN COMNJUNCTION WITH THE -C SURSYSTEM, THE STATION
SHALL FLY PRINCIPAL AXES DUMRING RUILNUP OR PERIODS OF NON-EXPERIMENT
POINTING WITHIN RADIATOR CAPARILITY,

STABILIZATION FOR BERTHING SHALL BE INITIATED RY RF LINK TN AN ATTITUDE
HALN OF +/- 1.0 NDEG ANN 3-AX1S ANGULAR RATES 0OF +/-0.05 NEG/SEC. AFTER

RF LINK INITIATIONs STARILIZATION WILL RE CRTAINEN AND HELD IN ONF HOUK
NURATIONS,

R, INITIAL MAMNEN OPERATIONS

THE REACTION CONTROL SURSYSTEM SHALL BRE CAPABLE OF INITIAL MANNING
CHFECKCUT UTILIZING ONLY MONULAR SPACE STATICN ONBOARD CHECKOUT

Je3a5.2 SECONDARY PERFORMANCFE CHARACTERISTICS
PROVINE EPS FUFL CELL REACTANT STORAGE AS REOQUIRED.

HIGH PRESSURE 02 IN POWER RONM (190 LRBRS) UTILIZEN FOR STATION CONTROL
AFTER EPS ELECTRICAL FAILURE. 130 LBS 02 REQUIRED TC PERFORM STATICN
CONTROL FUNCTION,

MAXIMUM ECLSS ELECTROLYSIS OUTPUT IS 37 LAS CF WATER PER DAY WHICH IS
FQUIVALENT TO 119840 LR-SEC OF TMPULSE. '

3.3.5.3 EXPERIMENT PROVISIONS

A, STARILITY

FOR EXPERIMENTSs THE STATION RCS IN CONJUNCTION WITH THE G-C SHALL BFE



MODUL AR SPACE STAT]UN -~ INITIAL STATION SYSTEM
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CAPABLE OF LIMITING ANGULAR RATES AROUNN THE VEHICLE AXES TO +/-0.0¢
DEG/SEC CONTINUOUSLYy AND TO #/-0.01 DEG/SEC IN THE FINE POINTING MODE,

THE STATION SHALL BE CAPABLE NF HOLNING THE FINE POINTING MOPE FOR
PERIONS UP TO 30 MINUTESs WITH THE VEHICLE AXES HELD WITH PESPEFT TC
LOCAL VERTICAL WITHIN +/-0,1 NEGREES.

THE STATION SHALL FLY THE GEOMETRIC AXES AFTER INITIATING EXPERIMENT
POINTING,

THE STATION SHALL BE CAPABLE NOF DISSIPATING ANGULAR IMPULSES (RESULTING
FROM EXPERIMENT TORQUES) OF 1n»000 LR-FT-SEC IN PITCH OR YAW AND 29500
LR-FT-SEC IN ROLL PER 24 HOUR PERION (AVERAGE OVER ONE RESUPPLY PERIND),
NN EXPERIMENT TORQUE SHALL EXCSEN Inn LB=-FT,

THFE STATION SHALL BE CAPABLFE NF MAINTAINING STATION AXES WITHIN +/-0.2S
NEGREES IN EARTH REFERENCEN ATTITUDE HOLD WITH +Z AXIS AT NARIR ON A
CONTINUOUS BASIS EXCEPT IN THF INERTIAL FLIGHT MODE.

R, ACCELERATIONS

OPERATIONAL ACCELERATIONS WILlL BE MAINTAINED WITHIN THE FOLLOWING NOMINAL
LIMITS~ :

CMG DESAT AND ORRIT MAKEUP «00014 6 MAX FOR 140 SEC
DOCKING-BERTHING «04 G MAX FOR N.3 SEC
6 HR CONTINUOUS «0001 G MAXIMIM
2 HR CONTINUNUS «00001  MAXIMUM

J.3.5.4 SUBSYSTEM NEFINITION
3.3e5.8s1 MAJOR ASSEMBLIES
A. PROPELLANT ACCUMULATORS

EIGHT PROPELLANT GAS ACCUMILATORS ARE PROVINED FOR STORAGE OF THE
GASEOUS OXYGFEN AND HYDROGEN PROPELLANTS WHICH ARE ORTAINED FROM THE
WATER ELECTROLYSIS SYSTEM SUPPLIED RY ECLSS,

B, PROPELLANTY FEFED CONTROLS

THFE OXYGEN ANN HYDROGFN FEFN CONTROL ASSEMBLIFS ARF LOCATEN IN THE LINFS
BETWEEN THE PROPFLLANT ACCIMULATORS AND THE FNGINF OUADS. THEY CONSIST
0F PROPELLANT GAS PRESSURE REPULATORS. VALVESy AND FILTERS,
SPACE anlSION NORTH AMFRICAN ROCKWELL CORPORATION SEC 3.3.5
PAGFE 007
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HOHULAQ SPACE STATION - INITIAL SYATION SYSTEM
3+43¢5 RFACTION CONTROL
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c. ENGINES

THE ENGINE QUADS CONSIST OF FOUR ENGINFS AND IGNITOR CIRCUITS. . THE
IGMITOR CIRCHITS ARE PART NF THE GUINANCFE ARN CONTROL SUBSVSTFH.
MOUNTS ARE PROVINED TO ATTACH THE ENGINFS TC STRUCTURE,

SPACE DIVISION NORTH AMERICAN ROCKWELL PORPOQATION SEC 3.3.5
PAGE o0cC8
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MODULAR SPACE STATION - INITIAL STATION SYSTEM
Je3«5 RFACTION CONTROL
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REACTION CONTROL FUNCTIONAL DIAGRAM

THE RCS FUNCTIONS AND INTERFACES WITH OTHER SURSYSTEMS ARE IQENTIFIED
~IN THE DIAGRAM HBELOW - :

CORE 1 CORE 2

I
INITIAL |  GROWTH ~—
. | |

o _

|

| |

| | _

' .

' |

|

' p K

|
|
N
|
J

E | = (G0
ECLSS

SM=6
EPS [] []
—_ -
BUILDUP (TYP) ’
ECLS g SM=6
| SM-3

- - — D Ep S TP P D A A S . D W W AR A G M G D D YR P S G AR S P W “n EE n es D DGR AR Gy R RGP D D Gp EP WS RS D D WD W AN SR S WP T G S WD S A W e e



PRELIMINARY PERFOPMANCE SPECIFICATION . Sp 79-215-)

MONULAR SPACE STATION - INITIAL STATION SYSTEM
3.3.5 RFACTION CONTROL

Fe3eSele2 WEIGHTs POWERy ANN UNTT/LOCATION CHARACTERISTICS

"TARLE 3,3.5.4.7-1 WEIGHT SUMMARY

WEIGHT (LBS)

MAJOR ASSEMBLY -
roRE|POWER| Sv1 | sM2 | sM3 | smu TOTAL

5.2 REACTION RONTROL

Se.1 PROPELLANT ACCUMULATORS ' , 88 88 176
|s.2 PROPELLANT FEED CONTROLS 50 65 65 1ae
5.3 ENGINES ' 120 120
TOTAL : 180 153 153 486

POWER (WATTS = 24 HOUR AVG)
MAJOR ASSEMBLY
CORE[POWER SM)  SM2  SM3  SM4 TCTAL

S.n REACTION CONTROL
Sel PéepELLANT ACCUMULATORS
5.2 PROPELLANT FEED CONTROLS
5.3 ENGINES | i3 | -

TOTAL 13 _ =
""""" SPACE NIVISION NORTH AMERICAN ROCKWELL CORPORATION SEC 1.3.5
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TABLE 3.3.5.4.2-3 UNIT CHARACTERISTICS/LOCATIONS/QTY

UNIT CHARACTERISTICS LOCATION/QUANTITY
ASSEMBLY/SUBASSEMBLY /Q

POWER |{WEIGHT | SIZE (INCHES) |corE|PWRISM-1lSM-2ASM-3lsM-4

110 39vd
S*E°t 03s

(LBS) H \ W ‘ D
5.1 PROPELLANT ACCUMULATORS
H2 Accumulator ——- 22 16 In. Dia. cme [ oma | amm 2 2 ——
02 Accumulator —— 18 13 In. Dia. N o 2 2 -
Mounts and Supports —— 16 cme | ane | ama x x ——
5.2 PROFPELLANT FEED CONTROL
Valves and Regulators —— 50 X e | we- x x -
Plumbing ) - 20 b4 -—— - b'e b's -———
Mounts and Supports ——— 20 b'd P R— X X ———
5.3 ENGINES
Engines ‘ - 115 24,5 20 36 20 L e | cma | eme | eme ] am-
Mounts ' : ——— 22 : X coe | eme | wem | aem b e
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MONUL AR SPACFE STATION - INITIAL STATION SYSTEM
3e3e5 RFACTION: CONTROL

© 3.7.5.5 SUBSYSTEM INTERFACES
" 9.9.5.5.1 RCS/STRUCTURAL AND MECHANICAL INTERFACES

STRUCTHRES SHALL PROVIDE INSTALLATION AND MOUNTING PROVISIONS FOR ECUIPMENT
" QUANTITIES AND LOCATIONS AS SPECIFIED 'IN TARLE 3.3.5.4.2-3.

STRUCTURES SHALL PROVINE MOUNT ING FOR RCS ENGINES ANN ASSOC]ATED EQUIPMENT
SUCH THAT SERVICING CAN BE ACCOMPLISHED IN A SHIRTSLEEVE ENVIRONMENT,

2.3.5¢5.2 RCS/FCLSS INTERFACFS

FCLSS SHALL PROVIDE EQUIPMENTY CNOLING FOR HEAT LOADS AS SPEC!F!ED IN
TARLE 3-302.‘.'.“" HEAT LOAN UYSTRIBUTIONo

THE FCLSS SHALL SUPPLY T0. THE RCS GASEONUS HYDROGEN ANN OXYGEN AS FOLLONS -

OXYCEN
NELIVFRY PRESSURE = NOMINAL 300 PSTA
TEMPERATURE - - - = NOMINAL 70 DEG F
NELIVERY RATE -~ NOMINAL 28,12 LB/DAY
EMERGFNCY = AN EMERGENCY SCURCE SHALL.PROVIDE 22 LRS
TO TWO NIFFERENT LOCATIONS
HYQROGEN
NDELIVERY PRESSURE = .NOMINAL 300 PSIA
TEMPERATURE - NOMINAL 70 DEG F
NELIVERY RATE - NOMINAL 3.51 LR/NAY
EMERGENCY ~ AN EMERGENCY SCURCE SHALL PROVINE 2.8 LARS

TO TWO DIFFERENT LOCATIONS,

THE RCS SHALL PROVIDE GO2 AND GH2 STORAGE ACCCMMODATIONS FOR ECLSS PRC-
DUCEN GASES TO SUPPORT ECLSS OPEPAYIONS DURING ORAITAL DARK PERIONS,

Te3eSeS5e3 RCS/FPS INTERFACES

 EPS SHALL PROVINDE REDUNDANTLY DISTRIBUTED REGULATED 120/208 Vs U400 HZI» AC
ANN &6 VNC (IF REQUIRED) ELECTRICAL POWER,., . THE QUALITY OF THE POWER SHALL
RE PER MIL~-STD~704 EXCEPT FOR THE NC LINE DROP WHICH SHALL BE 2.5 VOLTS
MAXIMUM RETWEEN THE LOADS ANN THE REGULATED RUS, WIRF PROTECTION SHALL RE
PROVINEN FOR ALL LOADS CONNECTYEN TO THE EPS DISTRIBUTION BUSES, WHERE
APPLICABLE? REDUNDANT nEVlCE% SHALL BE EMPLOYED, CRITICAL LIFE SUPPORT
SPACE anlSION NORTH AMERICAN ROCKWELL CORPORATION » SEC 3.3.5
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MONDIILAR SPACE STATION < INITIAL STATION SYSTEM
3435 RFACTION CONTROL

LOADS SHALL RF MAINTAINEND DUPING FMERGENCIFS AFFECTING FEILFCTRICAL PQNFR FOR
A MINIMUM OF 95 HONIRS., EPS SHALL PROVINDF ELECTRICAL POWER (24 HOyYR AVFRAGE
WATTS) AS SPECIFIEN (AT THE LOAD RUSES) RELOW -

AvILNUP RUILNDUP NCRMAL EMERGENCY
SURSYSTEM STEP | STegP 2 NPERATIONS OPERATIONS
RCS n n I3 2]

EPS AND RCS SHALL PROVIDE THF CAPAHILITY TO EXCHANGF PROPELLANT GASFS,.

FPS SHALL HAVE THE- CAPARILITY 7O QTORF AND PRCVINE PROPELLANT GASES FGCR RCS
USE NURING ARUILNUP . .

J3e3e%eSell RCS/G=C INTERFACES'

THE G/C SHALL PROVIDE ON/OFF SIGNALS TO THE RCS SOLENOID VALVES AND
IGN]ITORS,

THE RCS SHALL ACCEPT CONTROL SIRNALS FROM THE G-C RCS JET NDRIVER
FLECTRONICS,

3¢3¢5.5.5 RCS/RCS INTERFACES
NOT APPLICARLE
3e3.5+5+6 RCS/ISS INTERFACES

RCS SHALL PRQOVINE STATUS DATA FNR ALL PROPELLANT VALVES AND ENGINES TC
NETERMINE THEIR OPEN-CLOSFD OR ON=OFF CONRITICNS,

RCS SHALL PROVINE PROPELLANT LINEs PROPELLANT ACCUMULATORY - AND ENGINE
PACKAGE TEMPERATURE AND PRESSURF MEASUREMENTS ro THE 1SS TO FACILITATE
THE CONTROL AND MCNITORING OF THE RCS,

RCS SHALL PRECONDITION ALL MFASUREMENTS TO A 0 TO S VNC RANGF WITH a
SOURCE IMPEDANCFE OF LESS THAN 1NnN0D Q4MS,

THE 1SS SHALL PROVIDE A STANNARN BI-NIRECTIONAL COMMUNICATION PI3T7AL NATA
LINK WITH ALL SUASYSTEM WHICH SHALL INTERFACE WITH THF SURSYSTEM THREOUARH
STANNARD REMOTE ACQUISITION CONTROL UNIT (RACU), THE RACU INPUT/QUTPLT
INTERFACE CHARACTFERISTICS WITH THE SUASYSTEMS ARF AS FOLLOWS,

NATA PUS RATFE - UP TN |0 MRPS

SPACE NIVISION NORTH AMERICAN ROCKWELL CORPORAT]ION SEC 3.3.5
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MONULAR SPACE STATINN - INITIAL STATION SVQTCM
3.3,5 RFACTION CONTROL
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RACY VMEMQORY STZE - 4 K (32 /17) WORNS

¢+ OR - 1,2 Vvoro

RACU INPUT/0HTPUY LOGIC LEVELS - LOGIC ¢ 3
2 + 0R - 0.02 VD©

3
LoGcic *n° Ne

INPUT TO RACU FROM SUBSYSTFEMS

ANALOE NEGITAL/DISCRETYE
QUANTITY 100/2A4 287100
INPUT RANGF VNC) n Y0 S : SEE LOGIC LEVEL
INPUT TYPF SINGLE ENDEN SINGLE ENDEMD
INPUT [MPENANCE I MEGOHM I MEGOHW™
SOURCE IMPFDANCE 1 K OHM I K DHM

QUTPUT FROM RACU TO SURSYSTEM
DIGITAL{PARALLFL) DIGITAL(SERIAL)

OUANTITY ‘ 54 R
OUTPUT TYPE ON/OFF PARALLEL ON/OFF SERIAL

THE 1SS SHALL PROVIDE TIMING SIANALS TO THE SURSYSTEM.

THE 1SS SHALL PROVINDE CENTRALIZFDN SUBRSYSTEM OPERATIONAL COMMAND/CONTROL
ANN MONITORING BASFD ON SURSYSTFM NDATA EVALUATION,

THE 1SS SHALL PROVIDE MANUAL CONTROL CAPASILITY WHICH CAN OVERRIDE THE
AUTOMATED COMMANDS

THE [SS SHALL PROVIDE SUBSYSTEM NDATA ACOUISITIONs COMMAND GENERATION AND
NISTRIAUTIONY INTERNAL DATA DISSEMINATIONs EXTERNAL NATA COMMUNICATION
NATA PRCCESSINGes AND NDATA STORARE,
THE 1SS SHALL MAINTAIN A SURSYSTEM LOGISTICS. INVENTORY,

3e3e5e5e7 RCS/CREW HARBITABILITY INTERFACES

AS A GOAL» CREW/HARITARILITY SHALL PROVINE S MAN HOURS/MONTH AVERAFE FOR
THF PERFORMANCF OF SCHEDULED ANN UNSCHENULED MAINTENANCE,

SPACE DIVISION NORTH AMERICAN ROCKWELL CORPORATION SEC 3.3.5%
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MONUL AR SPACE STATION < INITIAL GTATION svSTFH
Je3.6 IMFNIMATION-

THIS SRSYSTEM 1S ONE OF THE SEVEN FHNPTIONAL PQOUPINFS oF MAJQQ SIIRSYSTEMS
THAT COMPRISE THE QHUTTLF LAUNCH MODULAR SPACF STATION

APPQOIAL SURSYSTEM PROJECT FENGR

7 .
APPROVAL C: 2 7P -——=- SIJRSYSTFM PROJECT MGR
APPROVALZZQZ: 78227 pROJECT ENGINEERING MGR
- ' :
SPACF NIVISION NORTH AMFRICAN ROCKWELL CORPORATION SFC 3.3.%
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MONUJLAR SPACE STATION - INITIAL STATION SYSTFEM-
Je3eh IMFOIMATION

3.3.f INFORMATION SURSYSTEM RENUIREMENTS
Fe3ehe!l 1SS PERFORMANGCE REQUIRFMENTS
2.7.FRelel NORMAIL OPERATIONS

FeTeFolelel NATA PROCESSING ASSEMALY

NDATA PRCCESSING SHALL rOSIST CF ACQUISITIONY PPACESSINGs DISTRIBUTION» AND
STORAGE OF INFORMATION AND PROVINE THE CENTRAIL TIMING GENERATION AND
NISTRIARUTION FYUNCTION,

A, ACOUISITIOM ANN NISTRIBUTIOM

THE NIGITAL NPATA NISTRIARUTIOM NFTWORK SHALL LIMK ALL NATA SNURCES IN THE
MSS TO THEIR DISTINATION, AMALNA NATA SHALL PE CONVFRTED TN NIGITAL. PRINK
TO NISTRIARUTION, THE NIGITAL NATA DISTRIRUTICN NETWORK SHALL INTERFACF
WITH EXTERNAL COMMUNICATIONS TO PROVINDE NIGITAL RFECEPTION ANN TRANSMISSIQN
CAPARILITY TO AND FROM THFE MSS, CENTRAL TIMING NISTRIARUTION SHALL PE
PROVINED TO ALL SURSYSTEMS ANN SXPERIMENTS, THF OIGITAL DATA NETWORW
SIZING AND NATA RATES MUST RT COMPATIRLE WITH THE INFORMATION MANAGEMENT
REQUIREMENTS STATEN IN TARLE 3,7,6,1.1-1,

R. PROCESSING

THE OPRNCESSING PORTION OF THFE INFORMATION SURSYSTFM SHALL PREFCRM THE
COMPHTATIONy CONTRNOLY COMPACTIOMy AND MEMORY FUNGTIONS REQUIRED IN PFERFORV-
ING THE MSS INFORMATION MANAGEMENT FUNCTIONS., TARLE 3.3.Relel=1 CONTAINS '
THE PARAMETRIC NATA REOUIREN TO SI1ZE THE NATA POOCESSINGes MEMORY» AND
INFOQMATION STORAGEs ANN TO FSTABLISH THE OPA MECHAMNIZATION CONCERT,

THF CENTRAL TIMING SOURCE SHALL RE PROVINED AS PART 0OF THE NPA AND SHALL
HAVE A RASE FRFEQUENCY nNF 10 MHZ ANN A STARILITY FACTOR NF 2 PARTS IN iNnCAR),

C. STORAGE

THE REOUIREMENTS FCR OPERATINGs MASSy AND ARCHIVE MEMROY ARE NELINEATEN (N
TAqu 3.3.5.'."‘.

SPACE NIVISION:NORTH AMERICAN ROGKWFLL CORPORATION SFE 3.3.8
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pRFL!MINAQV PERFORMANCE SPERIFICATION SN 7)-218-

MOHULAQ SPACE STATION _ INITTAL STATION SYSTFM
3.3.8 TMFORMATION
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TABLE 143460141 -1 NPA HYARNWARE QFOUIRFMENTS SUMMARY

HARDWARE X toC3) .

SURSYSTEM 0OR COMPUT, | NDATA MEMORY (32 B1T WORNS)
FUNCTICN RATE BUS
' FOPS RATFE OPNS MASS ARCHIVE

RP&
G ANN C o 22.7 TR | 21 215 43.0
ECLSS "29,R 9nN.0 - 4,3 23.7 47.48
£PS 133.6 7S 6 122 577 ll§ A
QCS‘ 3“0“ '0.8 'o" 5.“ ,'n a
STRIICTURES B 3.3 a4 I 0,2 4.1 R,.2
CREW/HAB 19.9 12.4 I o a.7 17.4
155 ‘ 78.3 75.4 1dqt 66.1 i132.2
TOTAL SUBSYSTEM| 122.Nn 3UR.7 35.0| 187.3 374.K
OPNS MCGMT 10.° - 1.7 S3.0 | 1060
ORCND MGMT < 208.N — 9.4 5C.R ftleb
REMOT PROC MGMT| ™ 7.9 - 0.7 0.7 ’ 1ol
CENTRAL FXEC " B2.3 St.9 AR ua,s Ra,N
STA. OPNS TOTA{| R31.! 39R.5 © BTe2) 341,3 ‘BRI <K

-# INCREASE TO 4.2 X 1n(6) TO INCLUDE DATA RASF STNRAGE REQUIREMENTS
FOPS = EQUIVALENT OPERATION PER SECOND
JeTFoholel a2 CNMMAND/CONTROL ANN MONITORING

THE COMMAND/CONTROL AND 'INFORMATIOM DISPLAY FUNCTIONS OF THE MSS SHALL nE
AUTOMATED TN THF MAXIMUM EXTENT PQOSSIBLE. CAPARILITY SHALL RE PRAVINEN
FOR THE CREW T0O OVFRRINE THE AUTOMATEND FUNCTTICNS, ALTERNATE N BACKUP
NISPLAY AN CONTROL METHODS SHALL BE PROVIDED TO PERFORM FUNCTIONS. )
WHICH ARE TIME CRITICAL OR THE fREW OR EOUIPMENT SAFFTY ARE IN JfOPARQY,
NISPLAY AND COMNTROL DEVICES SHALL RE PROVIDED TO PERFORM FLIGHT MANAREMENT,
SPACFE STATION OPERATIONS MANAGEMENTs PLANNING AN[ SCHENULING MANAGEMENT,
AND EXPERIMENT MANAGEMENT : : . .

SPACE DIVISION ‘NORTH AMERICAN ROCKWELL CNRPNRATION SEC 3.3.6€
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MODUL AR SPACE STATION - INITIAL STATION SYSTEM
Je3sF INFORMATION

A, FLIGHT MANAGEMENT

THERE SHALL RE CAPARILITY IN THE PRIMARY CONTROL CENTER FOR OVER-

ALY COGNIZANCE OR RELATIVE POSITIONS AND RATES OF ALL VEHICLES WITHIN

THE STATION SPHERE OF INFLUENCE, SUFFINIENT DISPLAYS AND CONTROLS SHALL |
BE PROVIDEN FOR CREW FLIGHT CNNTROL OF THE SPACE STATION ANN RETACHEN
MONULFES, CONCURRENT ACTIVE FLIGHT CONTROL CAPABILITY FROM THIS PQOSITION
SHALL NOT ARE REQUIREN, - BACKiUP CAPABILITY SHALL BE PROVINED,

R, OPERATIONS MANAGEMENT

OPERATIONS MANAGEMENT SHALL RF CONTRCOLLED FROM A SINGLE POSITION, THE
OPFRATIONS MANACEMENT FUNCTIONM MAY BE PERFORMED AT MORE THAN ONF

POSITION IN THE STATION, RACKUP CONTROL CAFPARILITY SHALL mE PROVINEN,
THERE SHALL RF SUFFICIENT ITNFORMATION PROVINEN TO PERFORM THE FOLLOWING
OPFRATIONS MANAGEMENT FUNCTIONS BUT NOT NFCFQQAQILV SIMULTANECUSLY AT THF
SAME POSITION,

1. SUBSYSTEM MANAGEMENT - INFORMATION FOR SURSYSTEM ( INCLUNING

DOCKED MODULES) STATUS ANN SURVEILLANCE SHALL BF PROVIDED TO A SINGLE
POSITION, STATION AND FEXPERIMENT SURSYSTFM REMOTE DISPLAY AND
CONTROL CAPABILITY SHALL BE PROVINDED.

" 2e MAINTENANCE =~ INFORMATIOM SHALL BF AVAILABLE FOR CO-ORINNDATION OF
SPACE STATION CHECKOUT AND MAINTENANCE. DISCPLAYSs CONTROLS» AND
INTERCOMMUNICATIONS SHALL RF PROVINED AT THIS POSITION FOR
NETERMINATION OF THE DEGREE OF SUCCESS OF ANY MAINTENANCE.

3. FMERGENCY MANAREMENT - CRITERIA ANN INFORMATION SHALL 8F PRESFNTED
TO THE COMMANDER/DUTY OFFICFR TO ENABLE ANALYSIS - EVALUATION OF THE
NATURE AND MAGNITUDE OF ANY IMPORTANT PRORLFM, THE NATA PROCESSING
FUNCTION SHALL PERFORM DFTELTION AND SHALL PREPARE CAUTION AND(NARNING
INFORMATION FOR PRFSENTATINN TO THE COMMANDER/DUTY OFFICER BY THF
NISPLAY ANND CONTROL FUNCTION,
U, PERSONNFI. MANAGEMENT - OFRSONNEL ACTIVITY AND AVAILARILITY
INFORMATION SHALL RE AVAILARLE, A LIST OF TASKS WITH PRIORITIES AND
PERSONNEL RFQUIREMENTS SHALL ALSO BF AVAILARLE AT THIS PaSITION,
S, FXTRA VEHICULAR ACTIVITY - VISIRILITY CFy AND COMMUNICATIONS WITH
PERSONNFL ENGAGEN IN EVA SHALL BE PROVIDEDR, '
5. VISITOR MANAGEMENT = INFNRMATION FNR ACCOMMONATION OF VISITORS TO
THE SPACFE STATION WITH MINIMUM DISRUPYION OF STATION OPERATIONS SHALL
RE AVAILABLF,
7. INVENTQRY MANAGEMENT - SUFFICIENT INFORMATION TO DECIDE ON
INVENTORY ITEM UTILIZATION SHALL BE AVAILARLE, INVENTNRY TREND NATA
FOR CRITICAL CONSUMARLES SHALL RE AVAILABLF.,

SPACE NIVISION NORTH AMERICAN ROCKWFLL CORPORATION SEC 3 3.6
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MONULAR SPACF STATION - INITIAL STATION SYSTFM
3e3eF INFORMATION

C. PLANNING AND SCHENULING MANAGEMENT

THERE SHALL RE SUFFICIENT INFORMATION AVAILARLE AT A SINGLE POSITION TO
PLAN/SCHEDULF THE MAINTENANCEs LOGISTICS/INVENTORYs AND PFERSONNFL
ACTIVITIES FOR THE SPACE STATION., THE INFORMATION DISPLAY SKHALL RE
FLEXIRLE ENQUGH FOR CREW PFRSONNEL T0 DFECINE WHICH OF SEVERAL PLANS/
SCHENULES TO IMPLEMENT., BRACK!NP CAPARILITY SHALL ARF PROVIDED.

Ne EXPERIVENT MANAGEMENT

THERE SHALL RF SUFFICIENT NISPLAYS AND CONTROLS PROVIDEDN AT & SINGLE
POSITION TO MANAGE AND EVALUATE EXPERIMENT CPEQATIONS, THE NISPLAY AND
CONTROLS FOR SPACE STATION SUPPORT OF EXPERIMENT OPERATIONS SKHALL BE:
PRNVINED AT THIS POSITION. DNISPLAY ANN CONTROL FUNCTYIONS UNTQUE Tn THE
INDIVIDUAL EXPERIMENTS SHALL RE LOCATEN IN THE AREA OF THE EXPERI™ENT,

E. AUDIO/VIDED CNONTROL

. LOCAL CONTROL (ONs OFFs AND VOLUME) OF ENTERTAINMENT FUNCTION

SHALL BE PROVINED. 1IN THFE rfASE OF AN EMERGENCY SITUATION THE MONITOR.
AND ALAPM FUNCTION SHALL GENERATE AN AUDIC ALARM SIGNAL TO ALL
FNTERTAINMENT OUTPUTS IN PARALLEL AND BYPASSING THE LOCAL CONTROLS.
PROVISINN SHALL BE MANE ON PRIMARY AND EXPERIMENT COMMAND AND CCNMNTROL
LOCATIONS FOR CONTROL OF ENTERTAINMENT MUSIc ANN PAGING, ACTIVATION
OF PAGING SHALL DISCONNECT THE MUSIC (1F CN) AND CONNECT THE MICRC-
PHONE» THROUGH A SUITABLE AMPLIFIERs TO ALL ENTERTAINMENT OUTPUTS,

2., EACH COMMAND/CONTROL CENTER AND THE COMMANNER'®S STATEROOM SHALL
HAVE PROVISIONS SO THAT THE COMMANDING OFFICER CAN OBTAIN OVERRINE
TELEPHONE ACCESS TO CERTAIN CRITICAL ARFAS. MANUAL ACTIVATION SHALL
AUTOMATICALLY RENERATE THE rORRECT PHONE NUMRER COOE AND SHALL
AUTOMATICALLY TERMINATE -CONVERSATIONS IN PROGRESS.

3. ALL AREAS SUPPORTING BIOMENICINE EXPERIMENTS) UTILIZING CCTV FCR
PATIENT OR TFST SUBJECT MONITORINGs SHALL HAVE THE CAPARILITY OF
EXPERIMENTAL CCTV CHANNEL SFELFCTION AND MONITORING,

F. NIGITAL 0ATA

ACCESS TO ANN DISPLAY OF INFORMATION ON THE NIGITAL DATA NETWORK SHALL
BE PROVIDED AT EACH PROCESSOR (_LOCATION AND AT FACH CONTROL CENTER,

SPACE NIVISION NORTH AMERICAN ROCKWELL CORPORATION SEC 3.3,.6
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MONUL AR SPACE STATION - INITIAL STATION SYSTFM
3e3.6 INFORMATION

FeJebelelel EXTEQNAL COMMUNICATION

THF INITIAL QPACE STATION MUST PROVIONFE COMMUNICATIONS WITH GROUND METWORKS
ANN NTHER COOPFRATING SPACECRAFT, HUT NOT NECESSARILY SIMULTANENUSLY,
NEARLY CONTINUNUS QUPLEX VOICE COMMUNICATIONS WITH THE -GROUND MUST. RE
PROVINED REGINNING WITH INLTTAL MANNEN FLIGHT, INTERRUPTIONS IN NATA
COMMUNICATIONS AS LONG AS FIVE HOURS WITH THE AROUNN NETWORK ARPE ACCEPTABLE
FOR THE INITTAL SPACE STATION,

SYSTFM ANN MISSION STATUS WILL MOT NECESSARILY RE TRANSMITTEO TC THf GROUNN
ON A REAL-TIME RASISs RBUYT REAL-TIME CAPARBILITY SHoULD EXIST,

THE FIRST MONULF TO RE ORRITFN SHALL PRCVINF THF FOLLOWING COMMUNICATINNS -
FONTROLy TELEMETRYy» METRIC TRACKING» ANN LHEN MANNED) NUPLEX VOICRF
LINKS,. (- ON-QRRIT MONULE TN TRANSPONND PRN RANGING SIGNAL FROM GROUNN
NR SHUTTLE SO THAT THE GROUND OR SKUTTLE caAM PERFORM THE METRIC
TRACKING FUNCTYION,) - . :

COMMUNICATION SUBSYSTEM STATUS NATA SHALL RE FPROVIDEN TO THE NATA MANAGE-
MENT SYSTEM FOR SUPPORT OF A PERIODIC CHECKOUT AND FAULT ISOLATION TO A
LEVEL CCNSISTENT WITH SAFFTY ANN WITH THE [N-0RBIT MAINTENANCF AND RFPAIR
APPRNACH SELFCTFED, . S

THE CAPARILITY FOR VOICE CONFEQFNCE_SHALL RF PROVIDEN RETWEEN .THE OFB!TEQo
THFE "GROUND NETWORKY ANN THE STATION NHRING PERIONS OF ORBITER-STATICM LINE-
NF=-SIGHT COMMUNICATIONS CAPARILTITY AND RETWEEN TWHFE FVA VIA THE STATIONY
STATINN (OR MANNED DM)s ANO GROUNND NETWORKX NURING PERIONS OF FVA (LCCAL TQ
THE STATION OR NM), .

FOR FACH MANNEN STATE OF CLUSTER RUILNUP AND CPFRATINNSs SPACE STATINN-
GROUNN ANN SPACE STATION=SHUTTLFE DUPLENX VOICE COMMUNICATION CAPABILITY
SHALL BF AVAILARLE FROM ANY PREQSURIZEN VOLUME THE CRFW MIGHT RETREAT TO
WHFN AN rngnrsnrv rOanTION FXISTS, '

SPACF STATION ATT!TUUF CONSTQAI"TS FQﬂH NORMAL ATTlTHﬂE FL!GHT MODEQ SHOULH
NOT 8FE FEQUIREN TO MAINTAIN ACCFPTARBLE CIRCUIT PERFORMANCE MARSINS FNR THE

COMMIINICATIONS SUBSYSTEM®S VOICEs TRACKING DATAy COMPUTER DATAy AND CCNTRCL
NATA CHANNELS.

A CAPARILITY FOQ RE ANN HARNDLINF COMMUNIFATIONQ WITH FVA CREWMAN WILL RE
PROVINED. . .

NIRFEATIVFE ANTENNAS SHALL FMPLOY AUTOMATIC ACQUISITION AND AUTNMATIC STFER-

- s WS WD AP WP WD L D D WD D W D A B R R e S L Th W G ET WP W e W WE e e e P . P G S R M I W W G AR W W AR SR =B W Ee e W P s W WD D GD AR MR o @B W
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MONUL AR SPACE STATION ~ INITTAL STATION SYSTEM
3.3.F INFORMATION
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ING TECKENIQUES,

SPACF STATION-GRQUNDy SPACE STATION-QRRITERs AND INTERNAL COMMUNICATION
NUPLEX. VOICE COMMUNICATIONS CAPARILITY SHALL RF AYVAILARLE FROM VOL”P s (0%
ARFAS) WHERE [IVA ISy OR MAY RF» REQUIREN, -

EXTERNAL COMMUNICATIONS SHALL INTERFACE WITH THFE NIGITAL DATA NISTRIRUTION

NETWNRK TO PROVINE FOR NIGITAL RECEPTION AND TPANQHIQQION RETWEEN THE nNPA
AND FXTFRNAL SOHRCVS.

THE MNONULAR SPACE STATION COMMUMICATIONS SURSYSTFM SHALL BE DESIGNED 10
PROVINE COMMUNICATIONS WITH NMASA*S FARTH IJRBITAL GROUNND NETWORK (WITH- OR
WITHOUT SATELLITES) ANN OTHEPRP CNOPERATING SPACECRAFT, COMMUNICATION ANp

TRACKING CAPABILITY BETWEEN FLVVFHTS SHALL RF NESIGNFN IN ACCORDANCE WITH
THE FOLLOWING TARLFS.

A CAPABILITY FOQ CONDUPTING PRIVATE VOICE COMPUNIPATIONS RETWEEN THE
SPACE STATION AND GROUND SHALL RFE PROVINEN (PRIVATE TO0 THE EXTFNT OF A
PRIVATFE PHONE IN A HOUSE I, F.sPRIVATEs RUT NOT SECURE ),

SPACE NIVISION NORTH AMERICAN ROCKWELL CORPORATION SFC 3.3.F
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MODULAR SPACFE STATION - INITIAL STATINM SYSTEM
3e3.F INFORMATION

NATA TYPE NDATA RATE OUALLITY T/R NO. CHANNEL

(RASERAND) CHNLS

vVoICcE . IN0 TO UK HZ S4 DB HZ T R 3 FULL DUPLEX
MUslIC 30 TO 10K H? 58 N3 H2Z 124 | SIMPLEX-TIME SHARED
TV ’a/W NRAM 2.9 MHZ 25 N] HZ R ? SIMPLEX=-SIMUL
TV B/W GNn - 2.9 MHZ 85 0B HZ T R 1 HALF NUPLEX-TIME St
TV COLOR GMN 84,5 MHZ ' 27 N8B HZ 7T ! SIMPLEX=-TIME SKARED
FXP TM GNDO 20 MRPS In{~S) RFR’ T | SIMPLEX-TIMF SHAREN
ExP TM DRAM 0.0S MRPS 10(-S) RER | R 2 SIMPLEX=-SIMUL
SYSTEM TM LO [0.0S MRPS 1nt~-5) BER | 7 | SIMPLEX-TIME SKARED
SYSTEM TM H1 0.50 MRPS in(-5) BER T | SIMPLEX=-TIME SHAREN
SYSTEM TM FVA 201 RPS In(-5) [ER R { SIMPLEX-TIME SHARED
COMPUTFR NATA |0.,50 MRPS 10(~-6) BER TR 1 FULL DUPLEX
TEXT/GRAPHIC ’ ’ :

NIGITAL 1000 ARPS 1N(-S) RER - R ' SIMPLEX-TIMF SKARED

CACSIMILE 05 MW7 . AN DR HZ A ! SIMPLEX
RANGING PRN 0.5 MRPS 1N(-5) RER TR 4 FULL DUPLEX
COMMAND (GND) 1000 RPS tn(-6) 8FR R | SIMPLEX SIMUL
CONTROL DRAM) |10 KRPS tn(-f) RER T 2 SIMPLEX SIMUL
T/R = TRANSMIT/RECEIVFE
FULL NDUPLEX = 2 WAY=SIMULTANEODNHSLY SIMPLFEX = ONE WAY
HALF NDUPLEX = 2 WAY=-SERIALLY SIMUL = SIMULTANEODUSLY

°
SPACE NIVISION NORTH AMERICAN ROGKWELL CORPORATION SFC 3.3.F
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3.3, INFORMATION
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TARLE 3e3.Felel=3 COMMUNICATION FROM MSS TO PROGRAM ELENFNTS

COMMIUNICATION L INKS
v T E S |C rirT 6
C 3 X Y |0 n|l O |E R
T | L P S [M Al N |X A
c F T (PT]l T [TP
£ A T F |U A] R H
1 L M T 0 1
S M 3 L c
1 T |R <
n L
FROM STATION TO- N M
0 DURING QRBIT T Te
4
A DURING HARD DOCK T/H He
1
T WHEN MSS MONQULE IS ORRITER PAYLOAD. H H
£ .
R
GROUND NETWORK (GROUNN STA/TDRS) T T T T T
NDETACHED mODULE (DRAM) T/M T
EXTRA VEHICULAR ACTIVITY (FEVA LOCAL) T H)
T = TRANSMIT H = HARNDL INE : Ma MANNED
« = DURING BUILNYP PHASE PREMANNING ONLY,
SEC 2.3.K

SPACE NIVISION NORTH AMERICAN ROCKWELL CORPORATION
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-PRELIMINARY PFPFOPMANGF SPFCIFICATION ., SN 71=215-)
MONUL AR SPACF STATION - lMlTIAL STATIOM SY%TFM
Je3.F [MFORMATION
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TABLE ,.2.F.1.0~4 COMMUNIRATION TO MSS FROM PRNGRAM ELEMENTS

COMMUNTCATION LINKS
v]iTtT|le]ls|cnlc|re
o | e | x| v |calo|es
t || pP s [mr]n|xa
c | € TP Al T |1Te
elv|iT]e|u R ~
I R B R 0 1
S | M 3 L c
I T (R s
: 0 L
TO STATION FROM - H M
0 | DURING ORRIT ‘ R | o | ref
8 | DURING WARD nock QW H
.1 _ !
T | WHEN MSS MODULE IS ORRITER PAYLOAD | Y M|
F
R
GROUND NETWORK (GROUND STA/TORS) | R | R | .| R |Irc| R
NETACHEN MONULE (NRAM) ' RMIR|R[R|[R
. , —vt
EXTRA VEHICULAR ACTIVITY (€VA .LOCAL)Y [P W R
R = RECEIVE H = HARNLINF . 0 = DEVEL FHASE ONLY M = MANNED
» DURING AUILNUP PHASE PREMANNING ONLY.
'SPACE DIVISION NORTH AMERICAN ROCKWELL CORPORATION SEC 3.3,.%
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MONULAR SPACF STATION =~ [NITIAL STATION SYSTFEM
7.3.8 INFORMATION
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TRANSMIT/RECFEIVE MONES
TQANSMIT/RECEIVE MONES SMALL BE AVAILAALE IN ALL POSSIRLE MODE COMRINATIONS
WITHIN SPECTFIEN RANDWITHS, THF MODES ITEMIZEN RELOW REFLECT MINTMUM
REQUIREVENTS.

A. PRIMARY MONES RENUIRED FROM SPACE STATICN TO GROUND NFTWORK,

SLANT RANGF TN GNN NET = 1 |INnQ N .M, LOS 0OR vIa TNRS

NIFFERENT COMRINATIONS
MODE 1{ 2| 3| a| s| &| 7| 8] 9
vorer| x| x| x| x| x| x| x| x| x

FACSIMILF X X-
SYSTEM TELEMETP) X X
RANGING (PRN) X
EXPERIMFNT TELFMETRY X X
TV R AND W OR COLOR . xi x| x| x
$LIMIT S@ KAPS '

B. PRIMARY MDNES REQUIRED FROM THE GROUND NETWORK TO THE SPACE STATION,

SLANT RANGF FROM GOUND NFT = (100 N.M, CR VIA TNRS

NIFFERENT COMBINATIONS

MODE '] 21 3] 4] s| 6] 7] n
e vorce| x| xt x} x| x| x| x| x
CONTROL X X X
COMPUTER DATA X X| x
TEXT/GRAPHICS X
RANGING (PRN) xi x| x
* INCLUNES MUSIC
SPACE DIVISION NORTH AMFRICAN ROCKWELL CORPORATION " SEC 3.3.K
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MONUL AR SPACE STATION - INITIAL STATION SYSTEM

3e3e6 INFORMATION
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C. PRIMARY MONES REQUIRED FROM™ STATION TC THE SPACF SHUTTLF.

RANGE TO 1100 NeM.

NIFFERENT COMRIN,
MODE t] 21 3] a] 8| 6
VOICE x| x| X
DATA x| X| X{ X
RANGING (PRN) x| ¥ X

n. PRIMARY MONES REQUIRED FROM SPACE SHUTTLE TO THE SPACE STATION,

RANGE TO 1100 NeM.

UNMANNED INITIAL RUTLDUP ONLY

NIFFERENT COMRIN,
MODE t] 2] 3] 4} S| &
VOICE X Xy X
o CONTRGL 1 Xl X
NATA X{ X} %X X
TRACKING (PRN) ) X1 X X
& NURING

-y > - n T TP WD D 4D WD W e W W AP S M TP TR M P G G G A SR R R W D D T T D R P S WD R G D R e WD WD s P R ) D T A A S b T D R G G W W e e we w
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MONUL AR SPACE STATION o INITIAL STATINN SYSTEM
3.3.¢ INFORMATION
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F. PRIMARY MONES REQUIRED FRO™M STATION TO THRE. DFETACHED MODULE.

RANGE TO 4Sn N.M.

DYFFERENT COMRIN,

MODE ' 2 3 4 S
(IF MANNED) VOICE X X X
EXP ANN OPNS CONTROL X X X
RANGING (PRN) : X X X

F. PRIMARY MONDES REQUIREQD FROM DETACKEND MODULLF TO THE STATION,

RANGE TO 450 N.M,

DIFFERENT COMBIN,

MODE 1 2 3 u 5
(IF MANNED) VOICE X X X
EXP AND OPNS NATA X X X
RANGING (PRN) X
TV B AND W X
SPACE DIVISION NORTH AMERICAN ROGKWELL CORPORATION SEC 3Je3eF

PAGF 013



PPFLIMINAPV PERFORMANCE SPECIFICATION : 8N 7)-21¢5-1
MODULAR SPACE STATION - INITIAL STATION SYSTEM '
3.3.F IMFORMATION

TRACKING

THE MSS SHALL RF CAPABLE OF TRACKING THE ORAITFERy DETACHEN MONULES AND ANY
COOPFERATIVE TARGET WITHIN JTS SPHERE OF INFLUENCE, THE MSS SHALL BE
CONPERATIVE TARGET (TRANSPONN) WHEN THE QRRITFER OR GROUND NETWORK IS TRACK-
ING THE MSS, THE TRACKING ANN TRANSPONNING FUNCTIOMS SHALL BE CONDUCTED
SIMULTANEQUSLY. THE TRACKING OF MULTIPLE TARGFTS SIMULTANEOQUSLY 1S NCT
REQIITRED. THE POSITION AND RANGE RATE UNCERTAINTY (WITH REFERENCE T0O THE
MSS ) AND THE ARFA OF COVERAGFE ARE AS FOLLOWS,

POS UNCERTAINTY RAMRE RATFE UNCFRT
RANGE , WITH REF TO MSS WITH REF TO MsS AREA OF COVERAGE
450 TO 20 NM +/-500 FT. : 0.5 FT/8€C RANTAL IN ORRITAL
PLANE
20 NM Y0 1000 FT| ¢/-500 FT 0.5 FT/SEC SPHERICAL

THF ASSEMBLED CLUSTER OF FOUULEQ)SHALL PRAOVIDE MULTIPLE DUPLEX VOICE»
CAUTION ANN WARNING SIGNALS ANpD VINEO LINKS THROUGHOUT THE SPACE STATINN,

INTERNAL COMM (FULL DUPLEX VOICFs CAUTION AND WARNING SIGNALS» PUBLIC
ADDRFSSs ANN CLOSEN CIRCUIT VIDFO) SHALL RE AVAILARLFE IN ALL HABITABLE
ARFAS OF THE SPACE STATION AND ALL ACTIVE pDOCKIMG PORTS, INTERNAL COMMUNI-
CATINNS SHALL NOT ARFE INTERRUPTEN NOR NEGRANEN WITHIN THE REMAINING PRESSUR-
1ZFEN VOLUME DUFE TO A MALFUNCTION OF A SINGLE CR A GROUP QOF SPACE STATION
YONILES.

THFE NORMAL OPERATIONAL INTERNAL COMMUNICATION RFQUIREMENTS ARE LISTEN IN
TARLF 3.3.60'0 '°50
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HODULAP SPACE STATINN - INITIAL QTATION SYSTFM
3.3.F !NFOQMATKON

TASLE 3e3ehfelel=S INTERNA{L COMMUNICATIONS

NATA TYPE ! DATA RATE QUALITY ND.
' CHNLS
VOICF = PRIVATF/CONFERENCE 200 T0 uK W7 4n NY 3
TELEPHNNE
MSHTC = ENTERTAINMENT ANN 30 TO 10k HZ| sS4 NA |
PARING
CCTV = 8 ANO W OR COLOR 4,5 MHZ 39 NA 3
RECORN/PLAYRACK ~ AUNIQ/VINFO130 TO 4,5M W7
REALTIME : NNA- AL

ENTEQTAINMENT (TV ANN MUSIC) ANN PAGING (VOICE)

ENTERTAINMENMT AND PAGING SHALL RE PROVINEN IN ALL HARITABLF MNDPULFS,
THF CAPARILITY TO PLAYRACK PRERTCORDEN MUSIC ANN VINFN SIAGNAL SHALL RFf
PROVINED, NISCRETIONARY STATINN WIDE NVERRICFE PAGIMG CAPARILITY SHALL
RF PROVIDED. UTILIZATION CONTRNAL SHALL BF FRCM THE CONTROL CENTERS.
PAGING AND ALARM SIGNALS SHALL MOT BE CONTROLLFD AY 1LLOCAL CONTECL.s JUST
RY THE CENTRAL 0OR COMMANNERS COMTROL ARFAS, THuF CAPARILITY TO RECORN
VINEN AND MUSIC FRAM THE EXTERNAL COMMUNICATINNS SHALL BE PRNOVINEDN.

Auntn VvINED

A, VOICE INTFRCOMMINTCATIONS SHALL RE PROVIFCFD IN ALL HARITARLE ARFAS,
PRIMARY CONTRNL 0OF [INTEPCOMMUNICATION SHALL RE FROM THE CONT&OL ARFac,
HARNDLINE FVA/IVA COMMUNICATINONS SHALL AF PROVINFN,

R, PRIVATE VOICE (TELFPHONF TYPE) SHALL RFE THF PRIMARY VOICF COMMUN-
TCATIOM MENTA WITHIN THFE SPACE STATION. rAPARILITY OF ACCESSIAG ANV
OTHFER TELEPHONE IN THE SPARE STATION SHALL AF PROVINFD,., CAPABILITY
FOR CONFEPFNCE CALLS INTERMAL ANN EXTERNAL TO THE SPACFE STATION
SHALL BRE PROVIDED. CAPARILITY TO nlAL TELFPHONF STATIONS EXTFRNAL
TO THE SPACE STATION SHALL RE PROVINFD., CAPABILITY TO RECORN AND
PLAYRACK CONVFRSATIONS SHALL RE PROVIOED,

Co. CAPABILITY SHALL 8F€ PROVINFN TO INTFRCONNECT AUNIO AND VINED CHRANNFLCS
OF THE INTFRNAL COMMUNICATION NETWORK WITH THE EXTERNAL COMMHUNICATIOAN
NETWORK, VIDEO NETWORKS INCLUNED COLOR CHANNEL RANDWINDTHS,

SPACE NIVISION NORTH AMERICAN ROGKWELL CORPNORATION SEC 3.7.€
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MODULAR SPACE STATION - INITIAL STATION: SVQTFM
3e3eF INFORMATION
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0. THE SPACE STATION TELEVISION REQUIREMENT 1S NEFINED IN THE TaBLE,
THF TFLEVISION MONITOR AND CAMFRA UNITS WILL CONTAIN APPROPRIATE LOCAL
ADJISTMENT CONTRNLS INCLUDING CHANNEL SELECTION,

FUNCTION .CAMFRAS MON I TORS
ONROARD 4 :
ENTERTAINMENT , CQEW NUARTERS
VINEO . .
VINEO COLOR OR R/uW
TRANSMITTEN
T0 GROUND
VINEO 00CKING /JRFRTHING PORTS CONTROL CENTER
NOCKING AlD AND EVA AIRLNCKS B/W |-
ON~BNARD : GPL AND FXPD AIRLOCK CPL ANN CONTROL CENTER
EXPERIMENT | coLOR ANP B/u :
ccrv
ONROARD PORTARLE ¢ B /W ~ CONTROL CENTER
0PERATIONS - : A S :
ccry
SPACE NIVISION NORTH AMERICAN ROCKWELL CORPORATION SEC 34346
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MODUL AR SPACE STATION - IMITIAL STATION QYQTFM
Ye3ep INFORMATION .

Je3eBeleleS SOFTWARE

THE SOFTHARE SHALL CONSIST OF SUPERVISORY APPLICATION» SUPPORTe AND DATA
RASE TYPES OF PROGRAMS, WORKING IN CONCERTy THIS SOFTWARE SHALL 8E CAPARLE
0F SHPPORTING SIMULTANEOUSLY REAL~-TIME CONTINUO!IS FUNCTIONSy INTERACTIVE
FUNCTIONSs AND RATCH FUNCTIONS, ALL SOFTWARE REQUIREN REPETITIOUSLY CVER
SHORT TERM PERIONS SHALL RESTIDE IN MASS MEMORY AND TRANSFERREND T0 OPERATING
MEMORY UPON REOUEST, SOFTWARE RPFQUIRED CONTINUOUSLY AND FOR CRITICAL
FUNCTIONS SHALL RESINFE IN OPERATING MEMORY AT ALL TIMES. MSS COMPUTER
SOFTWARF SHALL BFE MONULAR ANN CNOMPATIRLE.

A. SUPERVISORY PROGRAMS

THE SUPERVISORY PROGRAM SOFTWARF MOQULES PROVINE THE PROCESSING AND

CONTROL REQUIRFN TO COCRDINATE AND SUPFERVISE THE OPERATIONS OF THFE APPLJICA-
TIONs SUPPORYTy AND OATA BASE PRNAGRAMS, THE SLPFQVISORV HMONULES ARE GROUPED
INTO THE FOLLOWING CLASSFS OF SﬂFTNARF PROGRANS,

GRNUP | 170 SCHENDUHLING AND CONTROL

GROUP 2 TIMING CONTRQL X

GROUP 3 PROGRAM INTERACTION CONTROL

GRNOUP 4 INTERRUP (EXTERNAL ANN INTERNAL) PROC‘SSING
GROUP g MULTI-PROCESSOR/MULTI-PROGRAM CONTROL

GROUP 6 " TASK SCHEDULFR CONTROL |

GROUP 7 RESOURCE ALLOCATYION CONTRNOL

M. APPLICATION PROGRAMS

THE APPLICATIONS PROGRAM SOFTWARE MONULES PROVINE THE PROCESSING AND
CONTROL REQUIRED TO CONDUCT OPERATIONS. THE APPLICATIONS MODULES ARE
GROUPEN INTO THE FOLLOWING CLASSES OF SOFTWARE PRNOGRAMS,

GROUP FLIGHT QPERATIONS

GRNUP 2 ON-BOARD CHECKOUT OQPERATINNS
GROUP 3 SYSTEM/SURSYSTEM OPERATIONS
GRNUP U EXPERIMENT DATA MANAGEMENT
GROUP S OPERATIONS DATA MANAGEMENT
GROUP 6 LOGISTICS MANAGFMENT

\

C. SUPPORT PROGRAMS

THE SUPPORT PROGRAM SOFTWARE MONULES PROVIDE THF OFF-LINE AND CALLARLE
PROCFSSING REQGUIREMENTS IN SUPPNRT OF SUPFERVISORY» APPLICATIONs AND DATA
RASE PROGRAMS, THE SUPPORT MODULES ARE GROUPEN INTO THE FOLLOWING PaARTIAL

- - D D D D D D D D Sn CD Ew D - G - - P WP M e G N P R D AR AR W S A P T R G L b E D W T WD S M W N e -
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MONUL AR SPACE STATION = INITIAL STATIOM SYSTEM
Je3eF MENRMATION
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LISTING OF SOFTWARF PROGRAMS,

GRNP DIAGNOSTICS AND FAULT ISOLATICN AIDS

GROYP - FLIGHT HARDWARE TEST SIUPPORT

GROUP 3 COMPLIFRS/ASSEMRLERS

GROUP 4 TAPE LIRRARY. - MAINTENANCF AND LOADINC

GRNOP § COMPUTATION PRQORRAMS :

GRNOP 6 DATA MANAGEMENT (REPQORTSY PEDHCTLONo COMPRESSIONy ETCL
Groyp 7 ODATA BASE TAPE L I1RRARY 1/0 RCULTINFES

Ne NATA RASF PROGRAMS

THE NATA BRASE SOFTWARE MODULFS PROVINES THE MSS OPERATING OFF =L INF
NATA BANK IN ARCHIVE/TAPE MEMORY, . A PAQTIAL LISTING OF TYPICAL DATA RASE

DQOGDAMC ARF AS FOLLOWS.

GQOUP | ~1SSION PLANner .
GROUP 2 FLIGHT HAROWARE CONFIGURATINON Rrronne,

GROUP 3 EXPERIMENT REFERENCE NATA

GROUP 4 EXPERIMENT CONFIRURATION RECCRNS

GROUP § EXPERIMENT SFNSNQ PATTERNS

GROUP 6 FLIGHT LOG

GRNOYP 7 OPFRATION NDATA C(SATELLITE FPHFMFQIDFS’ MSFN COCRDINATES)
GROP 8 MAINTENANCE SUPPORT INFQORMATION

GROVNP 9 COMPUTATIONAL fONVERSION AND PHYSICAL CONSTANTS

TESTy TRAININGyY SIMULATIONY AND VERIFICATIOM SNFTWARF PROGRAMS ARE NOQOT
COVFREN AS PART OF THE FLIGHT SNFTWARE REQUIREMENTS
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NOUULAR SPACE STATION - [NJTIAL STAT[OM SYSTEM
F.3e6 INFORMATIQN

Je3.hele? FMERGENCY DPERATIONS
3e3,F.1.2.1 DATA PROCFSSING
NO SPECIFIC EMERGENCY REQUIREMENTS INENTIFIED.
7.3.Fe1e2.2 COMMAND/CONTROL ANN MONITORING
CAPARILITY SHALL BF PROVIDEN TO PERMIT MANUAL GONTROL
NF THE MSS ATTITUNE STABILIZATINN SYSTEM THRCUGH THE RCS CONTROL
ELECTRONICS, THIS EMERGENCY CAPARILITY SHALL RF PROVINED IN 8OTH
PRESSURE VOLUMES,
}.B.G.I.?.3 EXTERNAL‘COMMUNICATION
NO SPECIFIC FEMFRGENCY REQUIREMENTS INENTIFIEN,
TeTeheloe2ed INTERNAL COMMUNICATION
NO SPECIFIC EMERGENCY REQUIREMENTS INENTIFIEN,
3.3.6.142.5 SOFTWARE
MO SPECIFIC FMFRGENCY REQUIRFMENTS IDENTIFIED.
J.3.R.1e3 BUILNUP OPERATIONS
7.3.,6e1e3.1 DATA PROCESSING
RENUNDANT BUTLDUP NATA PROCESSING ASSEMRLIES SHALL SF PROVINED TO PERFORM
THE NATA PROCESSING FUNCTIONS REQUIREN DURING THE BUILDUP PHASE UNTIL .
SUFFICIENT MODIULES CONTAINING THE NORMAL NPA EQUIPMENT ARE ON-ORRIT TQ
PERFORM THE NPA FUNCTION, THIS ASSEMBLY SHALL PROVINE THE TIMING» CONTROL)
AND NATA ACOUISITION FUNCTIONS REQUIREN FNR MSS HEALTH STATUS
DURING BUILNUP,., THE PROCESSOR SHALL BE CAPARLE OF ACOUIRING UP TO &n.
MEASUREMENTS AND ISSUING UP TO &4 ON-OFF COMMANNS, THE RUILNIP NPA SHALL
INTERFACE WITH THE BUILDUP COMMUNICATICNS ASSEMBLY AT SKBPS TELEMETRY NATA
RATF. '
3.3.Re1e3.2 COMMAND/CONTROL ANN MONITORING

NO SPECIFIC BUTLDUP REQUIREMENTS IDENTIFIED.

SPACE NIVISION NORTH AMERICAN ROCKWELL CORPORATION ’ SEC 2.3,F
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MONDULAR SPACE STATION - INITIAL STATION SYSTEM
3e3.F IMFORMATION
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3.,3,h,1,3.,3 EXTERNAL COMMUNICATION

AUILNUP COMMUNICATIONS SHALL RE PROVINED TO PERFORM THE FOLLONING FUNCTIONS
NQURING MSS SEQUENTIAL ARUILDUP PHASE,

ANTENNAS - SPHFERICAL COVERAGE VHF ANTENNA

TRANSPONDERS - NUAL-RENUNDANT WAKE-UP RECEIVER/COMMAND DECODERS - VHF,
MINIMUM POWER RECEIVER TO ACTIVATFE TELEMETRY LINK FOR MSS
RESPONSFE AND COMMANQD/CONTROL . COMMUNICATIONS BETWEEN THE
MSS AND THE SHUTTLE AND/OR GROUNN ELEMENTS..

TeTefeleded INTERNAL COMMUNICATION
HARNWARE INTERCOM SHALL RE PROVINEN BETWEEN SKUTTLE AND MSS DURING RUILDUP,
3¢e7eBele3e5 SOFTWARE ' '

SPECIFIC SOFTWARE WILL 8E DEVELNPED TO PERFORM THE STATION KEEPING FUNCTICN
UTILIZING THE NORMAL NPA DURING FACH STEP OF THF RUILDUP SEQUENCE. UNT!L
THE QTATION 1S OPERATIONAL,

7.3.6.2 1SS SECONNARY PERFORMANGE CHARCTERISTICS
3e3eBa2el DATA PROCFSSING

CENTRAL TIMING =~ 10 MHZ RASE TIMING FREQUENCY -HAS ‘A STABILITY FACTOR oF
S PARTS PER 10(9) AVERAGE,

NIGITAL DATA BUS 1S CAPABLE 0OF HANDLING DATA RATES UP TO 10 MBPS, THIS
CAPARILITY PERMIT GROWTH IN THE INFORMATION MANAGEMENY SYSTEM (KACU» DATA
AUS CONTROL UNITS AND COMPUTER FAPABILITY EXPANSION),: K

THFE NVERALL nPPA IMPLEMENTED FOR THE IMITIAL STATION HAS A PROCESSING RATE
OF 2.0 X 10(5s) OPERATIONS PER SFCONDs EXPANDABLE TO 4.0 X 10(6) OPERATIONS -
PER SECOND» AN OPERATING MEMORY CAPACITY NF ja4 X 1n0(3) WORDSs EXPANNARLE
TO 216 X 10(3) WORNSY A MASS MEMNRY CAPACITY CF 704 X 10(3) WORDS)
EXPANDARLE TO 1056 X 10(3) WORNSy AN ARCHIVE MEMORY CONSISTING OF TAPE
CARTRINGES THAT CAN EXPAND INDEFINITELY. [IN ANDITIONs THE ABOUT SO PERCENT
OF THE INITIAL IMPLEMENTATION IS DESIGN MARGINy ANY UNUSED MARGIN
CAPABILITY WoOULD BE AVAILABLF FNR EXPERIMENT SUPPORT PROVISION,.

SPACE NIVISION NORTH AMERICAN RONKWELL CORPGCRATION SEC 34346
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PRELIMINARY PERFORMANGCE SPECIFICATION 50 71-215-1
MOUULAR SPACE STATION - INITIAL STATION SYSTEM
3,3, INFORMATION

3.3.602e2 COMMAND/CONTROL ANN MONITORING

THE INITIAL STATION IMPLEMENTS Tw0 OPERATIONS CONSOLES» TWwO COMMANDERS
CONSNLES AND TWO PORTARLE CONSOLES, ANODITIONAL CONSOLES OF ANY TYPE CAN BF
INSTALLED WHERE VOLUME AND DATA BUS CONNECTIONS ARF AVAILARLE, ALL
CONSOLES PROVINE ACCESS TO THE NATA PROCESSING ASSEMALY FOR COMPUTATIGN AND
NATA FILE ACCESS. ALL CONSOLFS MAY BE ACTIVF CONCURRENTLY,

JeJdefe2el EXTERNAL COMMUNICATION

K-=BAND WILL MAKF A 100 MHZ BANDUWINTH AVAILARLE FOR HIGHER NATA TRANSMISSICN
RATES IN THE FUHTURE, CAPABILITY TO TRANSMIT 5§ MARPS NATA TO THF GROUNC WILL

EXIST,

ALL RF COMMUNICATION CAPABILITIFS ARE TWO-WAYy THIIS CAPABILITY EXISTS TO
RECEIVE FACSIMILEs AND TELEVISINN (COLOR OR A ANN W) FROM THE GROUND NFT-
WORK., TOTAL DATA CAPABILITYy STATION TO GROUND AT 5.0 X 10(K) BITS PER
SECONOy OR ONE NTSCe COLOR TELFVISION SIGNALy IS LIMITED ONLY BY AVAIL-
ASILITY OF TDPRS WINE~BAND CHANNFL, UP TO 20 HOURS OF TELEVISIONs OF LP TC
36 X 10010) RITS PFR NAY CAN RE TRANSMITTEN. TWO DIRECTIVE K-RAND ‘
TERMINALS ARE PROVIDEN FOR LINK TO THE TNRSy THFSE LINKS MAY ALSO SUPPORT
DETACHED RAMs P TO TW0O CONCURRENTLY FOR ABOUT 22 HOURS PER DAY, THE VHF
VOICE CAPABRILITY CAN BFE INCRFASFD» MONULARLY FROM THRFEE TO UP TO TWENTY
CHANNELS (LIMITED BRY TNRS),

3346244 INTERNAL COMMUNICATION

NINE (9) OF TWELVFE (12) VOICE CHANNELS AN0D THREF (3) OF SIX (6) COLCR TV
CHANNELS ARE I0Q0ENTIFIEN AS SFCONDARY PERFORMANCF CHARACTERISTICS.

ANNITIONAL AUNTIO VIDEN TERMINALS MAY BF INSTALLENy AS WELL AS ADDITIONAL
TV CAMERAS ANp MONITORSs ADNITIONAL VINEOs NIGITAL AND VOICE RECORDERS
MAY RBRE INSTALLFD,

3.3.6.2.5 SOFTWARE

NO SPECIFIC SECONDARY PERFORMANNE CHARACTFRISTICS IDFNTIFIED,
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MONULAR SPACE STATION = INITIAL STATION SYSTEM
3e3.F IMFORMATION
3¢3e63 ISS EXPERIMENT PROVISINNS
Te3e%e3et. . - DATA PROCFSSING

THE hATA-PROCEGSING ASSEMRLV WILL PROVIDE THE FOLLOWING CAPARILITY T0
SUPPORT EXPERIMFENTS. : ‘

COMPUTER SPEEN 19085 X 10(3) OPERATION/SEC
|sOPERATING MEMEORY B4 X 10(3) 32 RIT WORNS
8MASS MEMENRY . : S22 X 100 3) 32 RIT WORNS
ARCHIVE MEMORY AS REQUIRED - TAPE CARTRINGES

NATA BUS RATE 2+000 X 12(Q) AITS PER SFEC

s OPERATING ANN MASS MEMORY MAY RE EXPANDED IN MONULAR INCREMENTS OF
16K 32 BIT WNRDS AND GUK > RIT WORD RESPECTIVELY.

3.3.6.3.2  COMMAND/CONTRGL ANN MONITORING
ONE OF THE TWOo OPERATION CONTROL CONSOLE WILL RF AVAILABLE FOR EXPERIMENTS,
3.7.6.7.3 EYTERNAL COMMUNTCATION

THE EXTERNAL COMMUMICATIONS ASSEMALY WILL PRCVIDE THE FOLLOWING CAPABILITY
TO SUPPCRT EXPFRIMENTS,

SPACE NIVISION NORTH AMERICAN ROCKWELL CORPORATION SEC 2.3.6
' PAGE 022



- D P S D D e e W D TR e AR W TP S Wn S S G A e S n T R P T e P D M Gh W SR @GR D G WD N WP WP TP Wh TE D MR YR D D G AR M Oh e W WP W W W

MONULAR SPACE STATION - INITIAL STATION SYSTEM
e33R INFOQRMATION

NO CHANMELS

NATA TYPE
‘ s-pAND|K=pAND
VOICE - FULL NUPLEX: 3 3
ExP, TILM - DRAM TO MSS : : 2 1
EXP, CONTROL/COMPHTER DATA - MSS TO NRAM p) ]
€XP, TLM - MSS TN GROUND | 1
TV = 8 AND W - DRAM TO MSS 2 '
TV = B AN W NR COLOR ~ MSS TO GROUNN ! '
TEXT/GRAPHICS = NIGITAL -~ AROUND TO MSS | |
- FACSIMILE - DUPLEX ] 1
RANGING = NRAM/MSS - LOS* LOSs
NATA COMM NISTANCF LOSe LOSs
Tv COMM DISTANCE n150 NM LOS»

o LOS = LINE OF SIGHT (APPRQOX 280N NM),
3e3.R.3.14 INTERNAL COMMUNICATION

THE INTFRNAL COMMUMICATIONS ASSFMBLY WILL PROVINDE THE FOLLOWING CAPARILITY
TO SHPPORT FXPFRIMENTS, ‘

NATA TYPE : CHNLS/STATIONS

VOICF - PRIVATE/CONFERENCE - TFLEPHCNE 3 CHNLS
" VOICF - PUSLIC ADDRESS 2 STATIONS
CCTV = R ANN W OR COLOR 3 NHNLS
2 STATIONS

RECORD/PLAYRACK - AUDIN/VIDEO - REAL TIME

3e3.663.5 SOFTWARE

SPECIFIC SOFTWARE WILL BE DEVELNPED FOR EACH INDIVIDUAL EXPERIMENT,
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" MONULAR SPACE STATION - INITIAL STATION svsvrn
3.3.8 INFORMATION

7.3.5.4 SUBSYSTEM NEFINITION

THE TECHNICAL NATA PRESENTEN IN THIS SECTION COFS NOT CONTAIN DESIGN-
RENTIREMENS, THIS DATA REFLFCTS THE CONCISE DESCRIPTION OF THE TECHNICAL
DARAMETERS THAT FQORM THE CURRENT BASELINE SURSYSTEM DEFINITION, THE StiM=
MATION OF THESF CHARACTERISTICSs WITH THOSE OF THE NTHER SIX FUNCTIONAL
SURSYSTEMSs FORM THE BASIS FOR NONFIGURATION LAYOUT» WEIGHT STATEMENTQo
ANN POWER PROFLIES FOR THF MODUILAR SPACFE QTAVION SYQTEM

THE INFCRMATION SUBSYSTEM CONSISTS OF FOUR MAJOR HAQDHARE ASSENBLIESihNO
NNE SOFTWARE SFECTINN WHICH INTERFACES WITH NPA, THFE INTERFACING OF THFSE
MAJOR HARDWARE ASSFMBLIES IS NEPICTEN IN FIGURF 3.3.fh.8-1 [SS ALOCK
DIAGRAM, :

3.3.6.4e1 MAJNR ASSEMALIES
3.3.6.4.1.1 DATA PROCESSING

THE NATA PROCESSING ASSEMRLY FUNCTIONAL BLOCK NAIGRAM DEPICTEN IN FIGURF
JedeRoelo =1 SHOWS THE LOCATION NF THE MAJUNR NPA SURASSEMBLIFES IN THE
INITIAL MSS MONULESs AND THERE INTERNAL INTERFACING VIA THE NIGITAL NATA
AUS.

Je3ehollele2 COMMAND/CONTROL ANN MONITORING

THE COMMAND/CONTROL ANDR MONITORING ASSEMRLY FUNCTIONAL RLOCK NIAGRAV
NEPINTED IN FIGURE 3.3.6.1,1-2 SHOWS THE LOCATION OF THE C/C AND M MAJOR
GURASSEMARLIES AND THERFE INTERFACING VIA THE DIGITAL NATA» AUNIO/VIDFEGs AND
ENTERAINMENT/PAGING NATA RUSSES. .

3.7eRelole3 EXTERMAL COMMUNCATIONS ’
THE FXTERNAL COMMUNICATION ASSEMBLY BLOCK DIAGRAM DEPICTED IN FIGURE
7.3.6.l8.1-3 SHOWS THE LOCATION OF THE EXTERNAL COMMUNICATION SURASSEMBLIES
IN THE MSS AND INTERNAL INTERFACING WITH ALL OF THE INTERNAL COMMUNICATION
RUUSSFS AND THE VHFy S-BANDs AMD K=-BAND EXTERNAL COMMUNICATION LINKS,

T.7¢Relleled INTERNAL COMMUNICATITONS

THE INTFRNAL COMMUNICATIONS ASSEMARLY FUNCTIONAL RLOCK DIAGRAM DEPICTER IN
FIGUIE Je3.6.8.1-4 SHOWS THE LOCATION OF THE SUBASSEMBLIES IN THE MSS AND
INTERNAL INTERFACING VIA ALL OF THE INTERNAL COMMUNICATION BUSSES, :

SPACE anlSION NORTH AMERICAN ROCKWELL CORPORATION SEC 3.3.6
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PREL IMINARY PFRFORMANCE SPFCIFICAYION ' SN 79-215-
MONUL AR SPACE STATION - INITIAL STATION qurrn R
3.3.6 INFOIMATION
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) TYPICAL
A IYPICAL TYPICAL CMD/CONTROL
INTERNAL COMMUNICATION . DPA AND MON,
v ENTERTAINMENT : ' O L - O INe]  Joperaning
MONITORS RECORDER [ | MODULE | Mooute CONSOLE
™ VIDEO ¢ : SWITCHING |- - {SWITCHING ECE
CAMERA RECORDER :
. =)
MODULATION —Q\ﬁ 1 )
AUDIO PROCESSOR '
] SPEAKER recoroer [T
AU'I/O /0 | AU
- ARCHIVE
: MEMORY
VOICE SWITCHING
IN/OUT UNIT
— DBCU DBCU
““ Auvoio
VIDEO RACU : s
UNIT MA
RACU MEMORY
0] —
o
&
. . 17— = —
S-BAND RACU G&c
ExCITeR el I
Y
1 : TYPICAL P ——f
¢ ) SUBSYSTEM )
: l . l - INTERFACES Gac
-BAND K-BAND
VHF POWER AMP C‘g,{,?,?::g NON INTG
BUSES & PRE-AMP , . ELECT.
@DIGITAL DATA R-BAND
ANTENNA ANTENNA
@AUDlO/\/lDEO : MOUNTED
: ELECTRONICS
@PAGING/ENTERTAINMENT
K-BAND
@TELEMETRY ANTENNA
TYPICAL
EXTERNAL COMMUNICATION
FIGURF Y¢%.6.U~-1} 1SS RLOCK NIAGRAM
SPACE NIVISION NORTH AMERICAN ROCKWELL CNORPNRATION SEC 2.3.F
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MONUL AR SPACE STATII’)N - INITIAL STATION SYSTEM
3e3.F INFORMATION
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POWER CORE STATION STATION STATION STATION
MODULE . MODULE MODULE MODULE MODULE MODULE
L . : NO., 1 NO. 2 _ NO. 3 NO, 4
AY Ay A\

S S S sS 55 sS
FUNCTION | IFuncTiON _ FUNCTION FUNCTION FUNCTION FUNCTION
RACU - RACU h RACU RACU RACU RACU

TO
OTHER
MODULES;
I.E.,
. , , RAM'S,
DIGITAL DATA'BUS *- ' . L CARGO -
T : . >
DBCU-DATA BUS CONTROL UNIT
RACU-REMOTE ACQUISITION CONTROL UNIT
— b
G&C —I
ILOCAL |
PROCESSOR D D
I G&C I CENTRAL B CENTRAL B |
| I PROCESSOR|c§ ] PROCESSOR|C
U U
CENTRAL \| CENTRAL
TIMING : . TIMING
R A R
ARCHIVE (Al ARCHIVE |A]
MEMORY |C MEMORY |c
U U
FIGURF 7,.7.6.8, |-| NATA pROCES*ING ASSFMBLY HLOCK DIAGRAM
SPACE anlSlON NORTH AMERICAN ROPKHFLL POQPOQAT]ON SEC 2.3.€¢
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MONULAR SPACE STATION - INITIAL STATION SYSTEM
Te3eR ITMFORIMATION

POWER CORE | STATION | STATION STATION STATION |
MODULE | moDuULE MODULE MODULE MODULE MODULE
| NO. 1 I NO. 2 l NO. 3 NO., 4
LOCAL LOCAL COMMANDER'S | LOCAL l LOCAL C OMMANDER'S
ALARM ALARM CONSOLE ‘ ‘ALARM l ALARM CONSOLE
I 1 DIGITAL
— +— ] { DaTA
I I BUS
o I 1 ¢ AUDIO/VIDEO
J I | ) BUS
| | l ENTERTAINMENT
§ t+— 4§ AND PAGING
|
| | l BUS
EMER- OPERATIONAL I microrim | 1 icromim OPERATIONAL
GENCY CONTROL - PROJECTOR PROJECTOR CONTROL
G&C CONSOLE CONSOLE
CONTROL I ' :
PORTABLE | | PORTABLE ||
CONTROL l CONTROL
UNIT l UNIT

FIRURE 3+e%<5e4.1-2 CMN/CONTROL AND MCNTIORING RLOCK NIAGRAM
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PREI TMINARY PERFQRMANCE SPECIFICATION . . SD T71-215-}
MODULAR SPACE STATION - INITIAL STaTION.SYSTEM
34346 INFOIMATION
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VHF S-BAND S-BAND K-BAND SM"ISM" K BAND S-BAND S-BAND VHF
GROUND GROUND
TDRS " DRAM TDRS 100 V DRAM TORS
SHUTTLE SHUTTLE

DIPLEXER~ DIPLEXER- SERVO
COMPARATOR COMPARATOR DRIVE

‘ J
l ¢
TRACK
MOD,

TRACK
MOD,

_ PROCESSOR

PRE- PRE -

|
|
|
|
|
L
|
|
|
|

DIPLEXER DIPLEXER PA AMP PA AMP DIPLEXER | oreLexer
PRE- PRE- 5-K K-5 [ % K-3 R PRE-
pa f PREC 2 ur- | oown ur- | pown Pa { PRE- Pa | i
cONV. | CONv. conv. | conv.
'NEAR
ANTENNAS
USSR S ——— — — e s — e — j—— Se——n———
'
N '
EQUIP, .
RACK * l
. sM-1/ TO SM-4 10 : SM-1/
SM-4  |—> TRaNSMITIER SM-1 SM-4
SWITCHING PA'S I PRE-AMPS SWITCHING
. conmoL TRANSMITTER . I RECEIVER CONTROL
] VHF SIGNALS o) ANTENNA/ ANTENNA/ SIGNALS VHF
TRANSPONDER "1 FREQUENCY FRequency [*¢ TRANSPONDER[ ]
’ SWITCH SWITCH
[ll . Tn In ) 4 ]vx ’SICEE'VER “:‘:\"‘"2*"21\‘/“ In( f4 Tn le i1
GND oram=1] Joram-2] [srorice] | Toss ;"Rmu“;:‘c‘é ol oynved TORS shutiLe]  foram-2] foram-t T0RS
£xc/ EXC/ exc/ | | exc/ EXC/ SWITCH SWITCH EXC/ RCVR/ § | RCvR/ RCVR/ RCVR/
MOD MOD MOD MOD MOD l MOD oemon] foemon | | oemon DEMOD
R mbeteelotuh | S 7Y S |
1 N SITAE lAS ! I ! M1 of- || oe DE DE DE
g TRANSMITTER - - - - -
MUX MUX MUX MUX mux |V pecerver systeml | 5Y§,E'}A‘ | MUX MUX MUX MUX
[Sapainadnd b o SYSIEM T T T T .
COMTROL ' I l AUTO-TRACK PROC, J— TO K-BAND SERVODRIVE I
sionaLs TA RANGING I 10
A
—~ BASEBAND TRACK BASEBAND
i N
SWITCHING FROM RECEIVER MOD RANGING | _RA QING SwiTCHING |- DIGITAL DATA
> cobe 10T | DECODER
DIGITAL MATRIX TAX .
i TRANSMITTER . CONTROL
. . RANGE/RANGF,
RATE DATA SIGNALS
VOICE 1v] [RANGE CODE GEN) >
I °
RACL
) DIGITAL
l DATA BUS
AUDIO-VIDEQ
T BUS
] FELEMETRY BUS
I ENTERTAINMENT
| PAGING BUS
FIGURF JeleFoellol=-3 FXTFRNAL COMMUNICATION ASSFEMBLY RLOCK DIAGRAM
S e e o > = o - - - - = - - -~ - - -
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o PRELIMINARY PERFORMANCE SPECIFICATION

- . P G S M Ep ap W W A OB W A

MOﬂULAR SPACE STAT]ON -

3.3.5

- . D S -y WD ey G WS W On B A

SO 71-215-1

> - - - - - -

INTTIAL STaATION SYSTEM

lMchMATlON

P A

POWER CORE STATION MODULES SM-1 AND SM-4 1
STATION STATION
MODULE MODULE MODULE MODULE
EVA SM-2 SM-3
W
= P
- - RINTER TELEPHONE MONITOR
TELEPHONE CAMERA MONITOR l
TELEPHONE r-
HARDWIRE jrRACYY v v
INTERCOM L T 4 CAMERA CAMERA
— . f —
vy avu avu TELEPHONE
L AVU AVY
TELEPHONE
, AUDIO/
1 VIDEO BUS
j ) PAGING AND
3 1 ¢ ENTERTAINMENT
BUS
¢ , TELEMETRY BUS
) T (10 CP-1/0 UNITY
) ] , DIGITAL DATA
i I 1 us
r——"
——racu
L-J
Al
HARDWIRE HARDWIRE )‘f(f{szLG MODULATION HARDWIRE HARDWIRE
11TERCOM HNTERCOM UNIT PROCESSOR INTERCOM INTERCOM
EXT,
COMM,
ASSY
PAGING VIDEO
AMPLIFIER RECORDER fACS'M'LE
ENTERTAINMENT| | - AUDIO
RECORDER RECORDER

FIGURE J3¢3e6elo1=4 INTERNAL COMMUNICATINN ASSEMBLY BLCCK DIAGRAM
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MONUL AR SPACE STATINN - INITIAL STATIOM SYSTEM
7e3.6 IMEORMATION

7.7.Role? WEIGHT, POWFR, ANN S1ZF CHARACTERISTICS
TARLE 7.3e64l8,2~1 ISS WEIGHT CHARACTERISTICS
B WEIGHT (LRS)
MAJOR ASSEMRLY A
rORE | POWER SMi SMD SM3 SMY TCTAL
6.7 1SS .
5.1 NATA PROCFSSING _ Y 91 €as 6U 64 692 1774
fe2 CMD/CNTRL AND MONTTORINA| . 59 ul u7s ae g0l u7s | 0ag
6.7 EXTERNAL COMM, 193 9| aue n n| 749 1794
6.4 INTERNAL COmMM, 39 21 609 3n 57 64 1429
£.5 SOFTWARE 0 0 an 0 0 A0 160
TATAL - 462 1t6| 2740 138 161]| 2640 £753
SPAGE NIVISION NORTH AMERICAN ROCKWELL CNRPNRATION SEC 2.3.%
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MONULAR SPARE STATION - INITIAL STATIQON ‘SYSTEM
3e3.F INFARMATION
TARLE 1.3.6.8.2-2 POWER CHARACTERISTICS
POWFR (WATTS - 24 HOUR AVE)
MAJCR ASSEMRLY : ' ’
nNRE |POWER | Sv SM2 sM3 | smy TOTAL
6.0 1SS

.1 NATA PROCFSSING IR0 1135 sy tRO |80 RO9 208
.2 CMD/CNTRL ANN MONITORING 6 ! ua) ) ) 475 aug
5.3 EXTERNAL COMM, n 0 Qaa n 0 175 3713
F.th- INTERNAL COMM, 3 ? 13S Ul 80| 298 S25
fe5 SNFTWARE n ) 0 ol 0 0 0
TOTAL 372 138 1239 196 272} 1857 xR
SPACE NDIVISION NORTH AMFRICAN ROCKWELL CNRPORATINN SEL 1.3.F
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TABLE 3.3.6.4,2-3

UNIT CHARACTERISTICS/LOCATIONS/QTY

LOCATION/QUANTITY

UNIT CHARACTERISTICS
ASSEMBLY/SUBASSEMBLY
POWER |WEIGHT | SIZE (INCHES) CORE PWRI SM-1 SM-ZSM-3 SM-4
(LBS) H l W er

6.1 DATA PROCESSING
Data Bus Control 25 15 (a) 1 1
Central Timing 30 18 (a) 1 1
Central Processor Los 554 () 1 _ 1
RACU *15 5 5 5 L 2k 9 12 12 12 12
Buildup Data Processor 50 Lo 13 1k 10 1 1

6.2 COMMAND/CONTROL & MONITORING ,
OperationaiAControl Console 431 331 48 50 31 'l 1
Commander's Control Console 257 67 23 27 18 1 1
Emergency G and C Control b 25 6 6 9 2
Portable Control Unit 240 . 57 15 16 20 1. 1
Local Monitor/Alarm 5 3 |45 10 3 2 1 » 1 1
Microfilm Projector . 50 35 11 9 1k 1 1

6.3 EXTERNAL COMMUNICATIONS
KU-Band Antenna 50 630 60 Inch Dia. 96 1 1
KU Ant. Mounted Electronics 220 80 15 12 10 1 1
KU Non-Integrated Electronics 30 20 10 10 8 1 1
S-Band Antenna ——— 1 6 Inch Dia. 8 2 2 2
S-Band Transponder 150 30 12 16 5 (c)2 2 (c)o
VHF Antenna -— 1 L L 2 2 2 2
VHF Transponder 85 20 12 6 5 (e)2 2 (e)o
Buildup Communications 85 34 5 16 -1k 2

*Additional 10 Watts Included with eagh RACU |to distribute instrumentationlstimuli power.

i 1
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TABLE 3.3.6.4.2-3 UNIT CHARACTERISTICS/LOCATIONS/QTY (Cont'd)
UNIT CHARACTERISTICS LOCATION ANTITY
ASSEMBLY/SUBASSEMBLY ' /QUAN
| (LBS) H | W | D
6.4 INTERNAL COMMUNICATIONS
Communications Rack L66 291 oh 38 17 1 1
Recording Unit 85 135 32 18 17 1 1
Audio/video Unit 6 9 6 6 2 3 1 6 2 2 6
Hardwire Intercomm 0 10 6 6 2 1 1 1 1 ]1 1
TV Camera - Color 50 5 8 6 12 1 1
TV Camers - Band-W Lo L 7 5 12 1 1
PV Monitor - Color 225 25 9 9 14 b 1 L
6.5 SOFIWARE
Computer Programs 0 65 30 19 15. 1 1
Microfilm : 0 15 6 5 10 1 1
Printer/Facsimile Paper 0 60 16 16 12 1 1
(consumable)
Transfer from Core Module to SM-k4 during {buildup.

PN
® o0

N N

Mounted in mass memory rack.

Mounted in operations control console.
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MONUL AR SPACE STATION - [NJTIAL STAT{OM SYGTEM
3.3.‘: IMFORMATION
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2e7e5.5 1SS SHASYSTEM INTERFACFS

Te2eh.5s1 INFOARMATION/STRUCTIRAL AND MECHANICAL

THE 1SS SHALL PROVINE A STANNARN B1-nIRCCTIONAL COMMIUNICATION NIGITAL NATA

LINK WITH ALL SURSYSTEM WHICH SUAIL INTERFACFE WITH THF SURSYSTCM THROUNMH

STANNARC REMOTE ACQOUISITION CONTROL UNIT (RACL ). THE RACH INPYT/0uyTRLT
INTEDFACE CHARACTFERISTICS WITH THE. SIJRSYSTEMS ARE AS FOLLAWS.

NATA RUS RATE - 4P TO 10 MRPS

RArt) ¥EMORY SIZFE ~ 4 X (32 BIT)Y WORNS

RACU INPUT/QUTPUT LOGIC LEVELS - LOGIC *1' 3.6 + OR -"1,2 "voro
: "~ LCGIN ‘*0° 0.2 + OR - N.C2 vn#

INPUYT TO RACUH FROM SHRSYSTEMS

ANALQG NIGITAL/DISCRETE
DUANTITY : -~ 100/28 - 28/100
INPUT RANGF VNC) n 105 . SEE LORIC LEVEL
INPUT TYPF SINGLE ENDED SINGLE. ENDEF
INPUT IMPENANCE | MEGOHM |” MEGOHM '
SOURCE IMPFDANCE I K OHM I K OHM

OUTPUT FROM RACU TO SUBSYSTEM
DIGITAL(PARALLEL) NDIGITAL(SERIAL)

DUANTITY ' 24 8
QUTPUT TYPE ON/OFF PARALLEL _ ON/OFF SERIAL

"THE 1SS SHALL PROVIDE TIMING SIGNALS.TO THE SUBSYSTEM,

‘THF 1SS SHALL PROVIDE CENTRALIZFD SUBSYSTEM CPERATIONAL COMMANN/CONTRCL
AND MONITORING RASED ON SUBSYSTFM DATA EVALUATION.

THE 1SS SHALL PROVIOE MANUAL CONTPOL CAPARILITY NAICH CAN OVERRIDE THE
AUTOMATED COMMANDS

SPACE NIVISION NORTH AMERICAN ROCKWELL CORPCRATION SFC 3.3.8
PACFE 034
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MONUULAR SPACE STATION - INITIAL STATION SYSTEM
1.3.F INFORMATION
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THF 1SS SHALL MAINTAIN A SURSYSTEM LOGISTICS INVENTORY,
THE 1SS SHALL PROVIDE SURSYSTEM NDATA ACOUISITIONs COMMAND GENFRATION AND
NISTRIBUTIONy INTERNAL NATA NISSEMINATIONy EXTERNAL NATA COMMUNICATIONY
DATA PRCCESSINGs AND STORAGE, ’
STRUCTURES SHALL PROVINE INSTALLATION ANN MOUNTING PROVISIONS FOR FQUIPMENT
OQUANTITIES .AND LOCATIONS AS SPECIFIED IN TARLF 3,3.5.0,.2-3,
STRUCTURFES SHALL PROVINE FOR THr NDISTRIAUTION ANN ROUTING OF AUPIO/VIFFQ’
PACING ANN FENTERTAINMENTs TELEMFTRYs AND NIGITAL NDATA BUSSES.
TeTeheSe2 INFNRMATION/ENVIRONMENTAL CONTRCL AND LIFE SUPPORY
THE 1SS SHALL PRQOVIDE A STANDARN RI-DIRECTINNAL COMMUNICATINN DICITAL NDATA
LINK WITH ALL SUBSYSTEM WHICH SHALL INTERFACE WITH THE SURSYSTEM THROUGH
STANNARD REMOTE ACAUISITION CONTROL UNIT (RACU). THE RACHU INPUT/OUTPLT
INTERFACE CHARACTERISTYCS WITH THE SUBSYSTEMS ARE AS FOILLOWS,

DATA PUS QATc - JP TO 10 MRPS

DACU MEMORY SIZF - 4 K (32 RIT) WORNS

RACH INPUT/QUTPUT LOGIC LEVELS - LOGIC )¢ 3.6 4+ OR - 1.2 .vVAC
LOG]C .0' Ne?2 + NR - O.GZ VDC

INPUT TO RACY FROM SUBSYSTEMS

ANALOG NIGITAL/DISCRETE

QUANTITY 1n0/28 - 287100

INPUT RANGF VUC) 9 T0 S ‘SEE LOGIC LFVEL
INPUT TYPF SINGLE ENDFED SINGLE ENDEC
INPUT IMPENANCE I MEGOHM I MEGOHM™

SOURCE IMPEDANGE I K QMM | K OuM
OUTPUT FROM RACU TO SURSYSTEM
NIGITAL(PARALLEL) NIGITAL(SERIAL)

QUANTITY 24 8
QUTPUT TYPF ON/OFF PARALLEL ON/OFF SERIAL

THE 1SS SHALL PROVIDE TIMING SIGNALS TO THE SURSYSTEM,

SPACE NDIVISION NORTH AMERICAN ROCKWFLL CORPORATION . SFEC 23,3,€
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MONULAR SPACE STATION - INITIAL STATION SYSTFM
Je3er IMFOR”AYION

THE 1SS SHALL PROVIDE RENTRALIZFD SURSYSTEM CPERATIONAL COMMAND/CONTRQOL
AND MONIIORlNG BASED A SUBSYSTFM DATA FVALUATIOM.

THE ISS SHALL ‘PRAVINDE MANUAL COMTROL CAPARILITY NHICH CAN OVFQQIDF THF
AUTOMATED COMMANNS

THE - 1SS SHaALL PROVIDE SURSYSTEM NATA ACQUISITIONy COMMAND GENERATION AND
NISTRIRUTIONY INTERNAL NATA NISSTMINATIONs EXTERNAL NATA COMMUNICATIONS
NATA PROCESSINGys. AND STORAGE. ‘

THE 1SS SHALL MAINTAIN A SUBSYSTEM LOGISTICS INVENTORY,

FELSS SHALL PROVINE EQUIPMENT GNOLING FOR HEAT 1LOANS AS SPECIFIEN IN
TARLE 3.3.2+1.1.4=1 HEAT LOAD DISTRIBUTION,

7.7.6+5¢3 INFORMATION/ELECTRICAL POWER
THE 1SS SHALL PROVINE A STANNARN RI-NIRECTIONAL COMMUNICATINON nIGITAL NATA
LINK WITH ALL SUBRSYSTEM WHICH S“ALL_INTEQFACE.NYTH THFE SURBSYSTFM THFOUGH'
STANNARD REMOTE ACOUISITION CONTROL UNIT (RACU). THE RACU INPUT/OUTPUT
INTERFACE CHARACTERISTICS WITH THE SUBSYSTEMS APE AS FOLLOWS.

NATA RUS RATE - 4P T0 10 MRES

QACH MEMORY SIZE - 4 K (32 BIT) WORNS

RACU INPUT/QUTPUT LOGIC LEVELS - LOGIG ' 3.6 + OR - [.2 VOC
o . LCGIC 0 Ne2 + 0OR - 0.02 VIC

INPUT TO RACH FROM SURSYSTEMS

ANALOG - anlfAL/DlSCQETE'
QUANTITY 100/28 287100
INPUT RANGE VNC) 0 10 § SEE LOGIC LEVEL
INPUT TYPE SINGLE ENDED ©_ SINGLE ENDED
INPUT IMPENANCE | MEGOHM | MEGOHM
SOURCE IMPEDANCE | K OHM ! K OHM
SPACE NIVISION NORTH AMERICAN' RoerELL CORPNRATION SEC 34346
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MONUL AR SPACE STATION - INITIAL STATION SYSTEM
3.3.6 INFORMATION
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OUTPUT FROM RACU TO SURSYSTEM
NIGITAL(PARALLFL) NIGITALCSERIAL)

QUANTITY .24 A
OUTPUT TYPE ON/OFF PARALLFL ON/OFF SERITAL

THE 1SS SHALL PROVIDE TIMING SISNALS TO THE SURSYSTEM,

THE 1SS SHALL PROVINE CENTRALIZFND SUBSYSTEM CPERATINONAL COMMANN/CONTROL
AND MONITORING RASED ON SUBSYSTFM DATA EVALUATION,

THE 1SS SHALL PROVIDE MANUAL COMTROL CAPARILITY WHICH CAN OVERRINE THE
AUTOMATED COMMANDS ' :

THE 1SS SHaALL PROVIDE SUBSYSTEM NATA ACQUISITIONs COMMAND GENERATION AMD
DISTRIABUTIONy INTERNAL DATA NISSEMINATICON: EXTEQNAL NATA COMMUNICATION,
DATA PRAOCESSINGs AND STORAGE.

THE 1SS SHALL MAINTAIN A SUBRSYSTEM LOGISTICS INVENTORY,

THE ISS SHALL PROVINE SUBSYSTEM ELECTP!CAL LCan CONTDOL ANN MANAGEMENT,
THE ISS SHALL PROVIDE SOLAR ARRAY AND FUFL CFLL CONTROL AND MANAGEMENT,
THE 1SS SHALL PROVIDE THE ENERGY STORAGE'MANAGE"ENT FUNCTION,. | |

EPS SHALL PROVINE REDUNDANTLY DISTRIBUTED REGULATEN 120/208 Vs 4NN H7,y AC
AND S5 VOC (IF REQGUIRENY ELECTRICAL POWER, THE QUALITY OF THE POWKER SHALL
RE PER MIL-STD-704 EXCEPT FOR THE NC LINE DRCP WHICH SHALL BE 2.5 VOLTS
MAXIMUM BETWEEN THE LOADS AND THE RFEGULATED RUS, WIRFE PROYECTION SHALL AF
PROVIDED FOR ALL LNADS CONNECTEN TO THE EPS QISTRIBUTION RUSES, WHFRE
APPLICABLEs REDUNDANT DEVICES SHALL B8E EMPLOYEN., CRITICAL LIFF SUPPORT
LOANS SHALL RE MAINTAINED DURINR EMERGENCIES AFFECTING FLECTRICAL POWER fGCR
A MINIMUM OF 96 HOURS. EPS SHAILL PROVIOE ELECTRICAL POWER (24 HOUR AVFERAGE
WATTS) AS SPECIFIEN (AT THE {L0AN BUSES) RELOW =~

BUILNUP BUILNUP NORMAL EMERGENCY
SURSYSTEM STEP | STEP 2 NPERATINNS OPERATIONS
1SS 30 30 278y 174
SPACE DIVISION NORTH AMERICAN ROCKWELL CORPORATION SEC 3.3.8
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MonULAP SPACFE SYATION = IMITUAL STATIOM SYSTFM
Ye3eFf INFORMATION

1.7e5.5.4 INFNRMATION/GUINANCE AND CONTRNL
THE 1SS SHALL PROVIDE A STANNRARN RI-NIRECTIONAL COMMUNICATION DPIGITAL NATA
LINK WITH ALL SUBSYSTEM WHICH SHALL INTFEFRFACFE WITH THFE SUBSYSTFM THRGUGH
STANNARD REMOTE ACOUISITION CONTROL !INIT (RACU). THE RACU INPUT/OUTPUT
INTERFACE CHARACTERISTICS WITH THFE SURSYSTEMS APF AS FOLLOWS,

NATA AUS RATE - UP T0O 10 MRPS

RArII MEMORY SIZF - 4 K (32 3[T) JORNS

rRaACY) INPUT/OUYPUT LOGIC LFVFLQ - LOGIc ¢ 3,6 + 0OR -

1.2 vpr
LOGIC *0' “ Ae2 + 0 = .02 VP
INPUT TN RACU FROM SURSYSTEMS
ANALOG ‘ NIGITAL/DISCRETE
QUANTITY 100721 287100
INPUT QANGF VDC) nT0 S : SEE LNGIC LEVEL
INPUT TYPF SINGLE ENDED SINGLE ENDED
INPUT IMPEDANCE : | MEGOHM : | MEGOHM -

SNURCE IMPFRNANCE ! K NHM 1 K DuM
0ITPYT FROM RACU TO SURSYSTEM
DIGITALIPARALLFL) DIGITAL(SERIAL)

TOHANTITY 24 q »
OUTPYT .TYPF : ON/OFF PARALLEFEL ON/OFF SERTAL

THE 1SS SHALL PROVINE TIMING SIRNALS TO THE SURSYSTEM,

THFE 1SS SHALIL PROVIDE CENTRALIZFND SURSYSTEM OPFRATIONAL CO“MANH/CCNTQOL
AND -MONTTORING RASFD ON SURSYSTFM NATA FEVALUATION,

THE 1SS SHALL PROVINE MANUAL COMTROL CAPARILITY WHICH CAN OVERRIDE Tug
AUTOMATFN COMMANDS _

THF 1SS SHalL PROVIDE SURSYSTEM NATA ACQUISITION, COMMAND GFNERATION AND
NISTRIARUTIGNY INTERPNAL DATA NDISSEMINATIONs EXTEPNAL NAYA COMMUNICATION,
NATA PRCCESSINGs AND STQRAGE,

- o - - @ B o B e e T Er S5 AR T e - A > - A - G = T P e P TP P MR D R Y P GE W e - = D e D WP AR TR S e G WL M eh Gn G e e W .

SPAGE NIVISION NORTH AMERICAN ROGKWFLL GORPORATION . SFC 1,13.6
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MONYL AR SPACFE STATION - INTTTAL STATIONM SYSTFM
Te¢3«FR IMFOQMATION

THE 1SS SHALL MAINTAIN A SURSYSTEM LOGISTICS INVENTORY,
THF FOLLOWING G/C COMPUTATINNS SHALL A8E PERFCRMED BY THE 1SS,

= CMG NESATURATION RECUIREMENTS (TIMF-TC-SATURATION PREQICTINN Y

- CURRENT STATION ATTITUNE AMD RATE ANN REFERENCFE ATTITUHFALI@%ENT

- POSITION VERTNR OF TARPGETS OF QPPORTUNITY
(TRACKEN BY CREW USING G/C SEXTANT/TELFESCOPE

- SHUTTLFE RETURN-TO-FARTH rUINDANCE PARAMETERS

- FEXPERIMENT G/C REFERENCE CALIRRATION NATA

- GUINANCFE TARGETING AND NFLTA-V COMMANNS FOR RENNEZVONSY NEPLCYMENT
AND STATION KEFPING OF NETACHEN RAMS AXNDP SHUTTLE VEHICLFS.

- REACTION JET CNOMMANDS ANND DELTA-V PRENDICTIONS FOR STATION ORRIT
MAINTENANCF

- G/C CONFIGURATION STATUS (REAL TIME)

- G/C OPERATION STATUS (MONF)

- REAL TIME FAILURE INENTICICATION AND NAINTFNANPE/?FPLAPFVENT
REODUIREMFENTS

- FENERGY MANAGEMENT COMPUTATIONS ASSAOCIATEN WITH JET FIRINGS

- CONTROL MODFLLING PARAMETER ESTIMATE AND ADAPTION

- STAR TRACKER POINTING COMMANDS

- STATE VECTOR PROPOGATION AND UPNATE FOR' NRAMS . AND STAT!ON
KEFEPING ANN COLLISION AVNIDANGE COMPUTATINANS,

- FPE GROUND TRACK AND POIMTING 'ANGLE,

THE 1SS SHALL PROVINE THE FOLLOWING DATA TO THE G/C IN SUPPORT OF COMPUTATION.

-~ VEHICLE CONFIGURATION ANN SOLAR OANEL ATTITUNF

- SOLAR PANEL ORIFNTATION NNMMANNS

- SUN AND MOON EPHEMERINES

- STAR CATALQGUE

- CGROUND UPLINK NATA

- RANGFy RANGF RATE AND LOS

- SCHENULEN INITIATION OF STATION NFELTA-V AND (MG DESATURATION
-~ REACTION JET ATTITUDF CONTROL INHIRITS ANN JUFT FAILURE DATA

- CREW INTFRFACE - MANUAL MAVIGATION SIGHTINGSs OPERATINN ™MONF
COMMANDSY CONFIGURATION NOMMANNSY MAINTENANCE-TIN-PROGRESS/
ACCOMPLISHED NATA

~ SUBROUTINES AND RULK STORAGE DATA LOADRS

- PERMANENT ANN TFMPORARY NATA STORAGE

- FYXPERIMENT REFERENCE ALIANMENT

- VMANEUVER SCHENULE

- TIMING SIGNAL AT | KH7 RATFE

SPACE NIVISION NORTH AMFRICAN ROCKWELL CORPORATION SEr 3.3.F
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MONUL AR SPACE STATION - [NITIAL STATION SYSTEM
e346 INFORMATION
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R/7C SHALL PROVIDE THF FOLLOWING INFORMATICN TO THE 1SS IN SUPPORT OF

EXPERIMENTS -

CURKFENT STATION ATTITUNFE ( INSTANTANEQHS KNOWLEDAFE WITHIN N,10 NEARY AND
REFFRENCE ATTITUNFE ALIGMNMENT

PASITION VFCTORS NF TARGFTS NF OPPORTUNITY

CURRENT STATICON ESTIMATEN STATE VECTOR

EXPERIMFNT T0 G/C REFERENCE CALIBRATINN DATA

GUIDANCE TARGETINA AND NFLTA-V COMMANDS FCOR RENNFZVNUS» RFENTRY),
NOCKING ANN STATIOMN KEEPING NF DETACHFED RAMS

G/C SHALL PROVIDE THE FOLLOWING OPERATIONAL INFORMATION 10 THF ISS -

SUBSYSTEMS STATUS

FLIGHY MODF STATUS

ATTITUDFEY ATTITUDFE ERROR» RATE AND DELTA=V INFORMATION
CMG GIMBAL ANGLES AND RATES

ORTIENTATION DATA WITHIMN THE FOLLOWING LIMITS -

THE
vnce

ALTITUNF UNCERTAINITY ¢/~ S00 FT (| SIGMA)
TN=-TRACK UNCERTAINTY +/- 3enn FT (| SIGMA)
CRNOSS TRACK +/- 2200 FT C} SIGMA)
NRAITAL VELOCITY +/- 3.5 FT/SEC '

/C SHALL PROVINE THE ISS WITH MEASUREMFNTS PRECONDITIONED TO A 0 TO S
RANCE WITH A SOURCF IMPEPANCE OF LESS THAN 1900 0OHMS.

SPACE NIVISION NORTH AMERICAN RONKWELL CORPORATION SFC 3.3,¢
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MONUL AR SPACE STATION - INITIAL STATICN SYSTEM
Je3.F [MNFORMATION

Je3eheSeS INFORMATION/RFEACTION CONTROL
THE 1SS SHALL PROVIDE A STANDARN RI-DIRECTINNAL COMMUNICATION DIGITAL NATA
LINK WITH ALL SUBSYSTEM WHICH SHALL INTERFACFE WITH THFE SURSYSTEM THROUGH
STANNARD REMOTF ACOUISITION CONTROL UNIT (LRACL ). THF RACH IMNPUT/CQUTPUT
INTEQFACE CHARACTERISTICS WITH THE SURSYSTFEMS ARE AS FOLLOWS,

NATA RYS RATE - tIP TQ 10 MRPS

RACII MEMORY SIZF - 4 X (32 RIT) WORNS

RACU INPUT/QUTPUT LORIC LEVELS =~ LOGIC *1° 3.6 + OR - 1.2 VpC
LOGIC *0° 0.2 + OR = 0.02 vDC

INPUT TO. RACU FROM SURSYSTEMS

ANALOG NIGITAL/DISCRETE:
QUANTITY 100728 2R/100
INPUT RANGE VNC) n Y0 S SFEE LOGIC LEVEL
INPUT TYPFE SINGLE ENDED SIMGLE ENNEC
INPUT IMPEDANCE I MEGOHM I MEGQOHV
SNURCE IMPEDANCE | K OKHM | K OHV

OUTPUT FROM RPACU TO SUBSYSTEM
NIGITAL(PARALLFL) NIGITALISERIAL)

NJANTITY 24 8
01 TPYT TYPF ON/OFF PARALLFL ON/OFF SERIAL

THE 1SS SHALL PROVIDE TIMING SIANALS TO THE SURSYSTEM,

THE [SS SHALL PROVIDE CENTRALIZFN SUBRSYSTEM CPERATINNAL COMMANN/CENTROL
ANN MONITORING BRASED ON SUBSYSTFEM NATA EVALUATION,

THF 1SS SHALL PROVINDE MANUAL CONTROL CAPARILITY WHICH CAN OVERRIDE THE
AUTNMATED COMMANNS

THE 1SS SHALL PROVIDE SUBSYSTEM NATA ACQUISITIONy COMMAND GENERATION AND
DISTRIBUTIONy INTERNAL NATA NISSEMINATIONY EXTERNAL DATA COMMUNICATIONS
NATA PROCESSINGy AND DATA STORARE.

SPACE NIVISINN NORTH AMERICAN ROCKWELL CORPORATION SEC 3.3,.F
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MODUL AR SPACE STATION - INITIAL STATIOM SYSTEM
Te3eF IMFORMATION

RS SHALL PROVINE STATUS DATA FNR ALL PROPFLLANT VALVES ANN ENGINFS 1O
DFYERMINF THEIR QOPEN- PLO%ED OR NN-QFF CONUITICNQ

RS QHALL PROVINE PROPELLANT LINFr PROPELLANT ACCUMULATORyY AND ENGINE
PACKAGE TEMPERATURFE ANN PRESSURF MEASUREMFENTS 70O THF 1SS TO FACILITATE
THE CONTROL AND MONITNRING OF THE RCS. ~ ;

RS SHALL PRECONDITION ALL MEASHREMENTS 70 A 0 TO S VNC RANGE WITH ‘A
SOURCE IMPENANCF OF LESS THAMN 1nn0 OHMS,

1.3.6.5.6 INFORMATION/INFORMATION
NOFS NOT APPLY -
3.7.6e507 INFORMATION/CREW HARTITARILITY
THE 1SS SHALL PROVIDE A STANPARN RI-NIRECTIONAL COMMUNICATION DIGITAL NATA
LINK WITH ALL SUBSYSTEM WHICH SHALL INTERFACE WITH THE SUBSYSTEM THROURH
STANNARN REMOTE ACAUISITION CONTROL UNIT (RACU). THE RACU INPUT/OUTPUT
INTERFACE CHARAFTFQISTIPS WITH THE SURSYSTEMS ARE AS FOLLOWS.

NATA PUS RATE = UP Tn 10 MRPS

RARU MEMORY SIZE - 4 K (32 RIT) WORNS

RACH INPUT/QUTPUT LOGIC LEVELS = LOGIC * ¢ 3.6 + OR = 1.2 Vvpr
_ L _ LOGIR *Q° Ne2 + OR = 0.02 VOC

INPYT TO RACU FRNOM SURSYSTEMS

CANALOS DIGITAL/DISCRETE

QUANTITY 100728 287100

INPUT RANGF VDC) - 0 10 8 ° SEE LOGIC LFVEL
INPUT TYPF ' "SINGLE ENDED - © SINGLE ENDEC
INPUT IMPENANCE | MEGOHM ' | MEGOHM

SOURCE IMPEDANCE I K OHM ! K OHM

QUTPUT FROM RACU TO SURSYSTEM

DIGITALCPARALLFL) NIGITAL(SERIAL)

QUANTITY 24 A
QUTPUT TYPE ON/OFF PARALLEL ON/OFF SERIAL
SPACE DIVISION NORTH AMERICAN ROCKWELI CORPORATION SEC 3.3.6
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MONUL AR SPACE STATION -~ [INJTIAL STATIOM SYSTEM
Je3.F INFORMATION )
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THE
AND

THE

1SS SHALL PROVIDE TIMING SIANALS TO THE SURSYSTEM,

1SS SHALL PROVINE CENTRALIZFN SUBSYSTFEM CPFRATIONAL COMMANND/CONTRCL

MONITORING RASED ON SUBSYSTFM NDATA EVALUATION,

ISS SHALL PROVIDE MANUAL COMTROL CAPARILITY WYHICH CAN OVERRIDE :THE.
AUTOMATED COMMANDS

- En - D D TR D D S P P V. P L e S - - - A D - G - S S am A A GRS R L P L D R R WS R S R W - A -
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MONDULAR SPACE STATINN - INITIAL STATION SYSTEM
3e3eF INFORMATION

THE 1SS SHALL PROVINE SUBSYSTEM nATA ACQUISITION» COMMAN)) GENERATION ANDN
NISTRIABUTIONy INTERNAL NATA NISSEMINATIONs EXTERNAL NATA COMMUNICATIONY
NATA PROCESSINGs AND DATA STORARE,

THF 1SS SHALL MAINTAIN A SURCYSTEM LOGISTICS INVENTORY,
THE 1SS SHALL PROVIDE THE FOLLOWING INFORMATICN TO CREW HARITARILITY,
- ALARMS AND NDISPILAYS

AUDIN AMD VISUAL ALARMS SHALL BF PROVICEN IN ALL HARITABLE AREAS,
VISUAL ALARMS SHALL BE (SED PRIMARILY T0O ALERT THE CREW TO THE
PRESENCE OF DANGERQUS 0OR POTENTIALLY DANGEROUS SITUATIONS,

ISS ACCESS NISPLAYS SHALL BE PROVINEN WITHIN THE CNOMMANDERS STATE-
RO0M. :

- COMMUNICATIONS

TWO-WAY INTERCOMMUNICATIANS SHALL RE PROVINED BETWEEN EACH OF THE
INDIVIDUAL CREW STATEROQMSs PRIMARY GALLFYsy RACKUP GALLEY» OINING
AREAs RECREATIOM AREA» PFRSONAL HYGIENE ARFASs CREW EXERCISE ARFA)
MENICAL TREATMENT AREA» CRFW WORK STATIONSs INTER-VOLUME AIRLOCK
ANN EXPFRIMENT AREAS,

TWN-WAY HARNLINE AND RPF NOMMUNICATIONS CAPABILITY SHALL BE PRO-
VIDED BETWEEN THE PRIMARY AND BACKUP CCNTROL STATIONS AND CREWMEN
PERFNARMING FVA IN PRESSURE SUITS. TWO-WAY HARNDLINE COMMUNICATIONS
CAPARILITY SHaLL BE PROVINEN BETWEEN THE PRIMARY AND RACKUP CONTROL
STATIONS ANND CRFWMEN PERFORMING IVA. THE CAPABILITY FOR PRIVATE
COMMUNICATINONS WITH THE GRNIND SHALL RE PROVINED WITHIN EACH

CF THE INDIVINUAL CREW STATEROOMS IUNDFR STATION OPERATOR CONTRCL,
THE CAPARILITY TO RECFIVF SELECTAALE ENTFERTAINMENT TYPE AUDIO AND
VIODEO COMMUNICATIONS (MUSIC ANN TV) SHALL BRE PROVIDEN SIMULTANEOUS
WITHIN FACH OF THE INOIVINUAL CREW STATEROOMS,

THE CAPARILITY TO RECFIVF SFELECTARLE ENTFRTAINMENT TYPF AUDIO
COMMUNICATIONS (MUSIC) SHALL 8E PROVICEN WITHIN THE GALLEY)»
PRIMARY NINING ARFA ANN RECREATION AREA,

THE CAPARILITY 10 RROANCAST (TIME NELAYEN)Y SELFCTARLE EARTH RAQIO
AND TFLFVISION PROGRAMS SHALL RE PROVICED WITHIN THE RFECREATION
AREA,

- > D s S AP S GF A D P R S - D W G P TS G ML WD W R R . A S P TS P P D D S W D WA B S Y G P b TP G s G R AR D R W WD AR WP WD s . G A S W WP A W W e
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MOHHLAR SPACE STATION - INITIAL STATION QVQTFM
3.3 INFORMATION '

- INVENTORY CONTROL

THE CAPARILITY FOR INVENTORY CONTROL OF FOOD SUPPLIES AND MENU
PLANNING SHALL RE PROVINFD FOR THE PRIVMARY ANN BACKUP GALLEYS,
THE CAPARILITY FOR INVENTORY CONTROL CF CREW CLOTHING AND RFERDING
SHALL BE PROVIDFD.

AS A GnAlL s CREW/HARITARILITY SHALL'PROVlﬂE 15 MAN HNURS/MOMTH AVERAGE FNR
THE PERFORMANCE OF SCHEDULED ANN UNSCHENULEDND MAINTENANCE,

D e W P VS an G s P R WD S D D ey A G D . L D WD P G S P . . e WD P En s W D D WD YR D Gn Gh S WS P G WP SR Gn W W - -
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MONULAR SPACE STATION - INITIAL STATIOM SYSTEM
3+7.7 CRFW ANND HABITARILITY '

- T A D —p e W G N S W e e e W W SR G D A S e E W D R . AR R e S S R G A D W L L D WD W A R L e P WD G A

THIS SURSYSTEM IS NNE OF THF SEVEN FUNCTIONAL GROUPINGS OF MAJOR SURSYSTENMS
THAT COMPROMISE THFE SHUTTLE LAUNCH MONULAR SPACE STATION,

PREPARED %ﬂ&&%’ SYSTEM ROMTS/INTERFACES

APPROVAL SIIRSYSTEM PROJECT ENGR

APPROVAL SURSYSTFEM PROJECT MGR

APPROVAL PROJECT FNGINEERING MGR

SPACE ﬂlVlSION NORTH AMERICAN ROCKWELL PORPOQATION SEC .3.7
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°R£LIP1NARY pEPFOQMANc[ SPErlFchTXON en Ti=215-)
MOHULAR SoACE STATION - INITTIAL STATINN GYGTFEM
Je3e7 CRFW AND HARITARILITY
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3e3.7 CHREW HABRITARILITY SURSYSTFM

33471 LIFE SUPPQORT CRITERTA
GENERAL

1o THE SPACF STATION INTERINR SHALL RBF NESIGNED IN ACCORNDANCE WITHK
G000 ARCHITECTHURAL AND DECORATOR PRACTICES IN ORNER TO PROVIDE
COMFORTARLEY EFFICIENT AND ATTRACTIVE LIVING AND WORK SPACES. THE
INTFRIOR ARRANGEMENT SHALL INSURE CREW COMFORT» EFFICIENCYs AND
PSYCHOLNGICAL AND PHYSIOLOGICAL WELL-REING. AS A GOAL THFE ARRANGEMENT
NOF ALL FOUIPMENT WITHIN A GIVEN ARFA SHALL RF IN AN UPRIGHT (FARTH=-
LIKE) ORIENTATION,

2« THE SPACFE STATION INTERINR SHALL RF PAPT!TIONFU INTO BASIC
FUNCTIONAL AREAS INCLUDING -

INNIVIOUAL CREW STATEROOMS
FOON PRFPARATIONy PRESERVATION AND SERVING AREAS
NINING AREA .
RECREATION AREA
PERSONAL HYGIENE AREAS
_FXERCISE ARFA
MENICAL TRFATMENT AREA
WNRKs OPEFRATION AND EXPERIMENT AREAS
STORAGE ARFAS
AISLESs PASSAGEWAYS ANPD FLEYPORTS

3. THE CEILING HEIGHT IN AL!L GENERAL MORILITY ARFAS ABNVE NECK SHALL
BRE A MINIMUM OF A2 INCHES. RELOW DECKsy THE MINIMUM HEIGHT FOR GENERAL
MOBILITY ARFEAS SHALL RE A2 INCHES WITH NO PROTRUSIONS,

4, ALL EQUIPMENT INSTALLATINNS WITHIN THE SPACE STATION SHALL BE
CAPARLE OF USE FOR PUSH-OFF, AND SHALL BE CAPABLE OF REACTING TO CREW
IMPACT LOANS (300 POUNDS LIMIT APPLIFN IN ANY DIRECTION),

5. ALL FOUIPMENT INSTALLEN WITHIN THE SPACE STATION SHALL RE SUCH THATY
ACCFSS TO THE PRESSURE HULL CAN RE ACHIEVEN FOR INSPECTION ANN/CR
REPAIR, THE ACCESS PROVISINNS SHALL RBE SUCH THAT A SUITED/PRESSURIZED
rREWMAN CAN GAIN ACCESS TO THE PRESSURE HULL.

SPACE DIVISION NORTH AMERICAN ROCKWELL CORPORATION SEC 3.3.7
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PRELIMINARY PERFNRMANCE SPECIFICATION

MONUL AR SPACE STATION _ INITIAL STATION SYSTEM

3e3.7 CREW AND HARITABILITY

Re MOBILITY SPACE

SN 71-21%-}

MOBILITY SPACE REQUIREMENTS SHALL BE AS SFFCIFIEN IN THE FOLLOWING
TARLE

7e

ACCESS

FUNCTIONAL ARFA NOMINAL SPACE
INCHES
GENERAL STATFRONMS 1/ X 5S4
CMOR®*S/EXEC STATEROOMS u8 X RN
PRIMARY GALLFY 218 X RO
RACKUP GALLEY 10 X 16
PRIMARY DINING AREA 3n
RECREATION ARFA 30
PERSONAL HYGIFENF FACILITIFES 30
CREW EXERCISE ARFA 30
MENTICAL TREATMENT AREA 24 ROTH ENDS
( AROUND EXAM TARLE) 18 ROTH SINES
CREW WORK STATINNS
CONSOLES - CRFW STANDING 20 WINE 22 DEEP
: - CRFW SEATED 78 WIDE 32 DEEP
TABLES AND BENCHES 3) X 36
SPACE BEHIND RNONSOLFES 28
AISLES AND PASSAGEWAYS
CREWMAN ONLY 32
EQUIPMENT 50

TO BE DETERMINFED

SPACE NIVISION NORTH AMERICAN ROCGKWELL £ORPORATION
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MONUL AR SPAGE STATINN -'1MITIAL STATION qurru
3e3e7 CRFW ANND HABITASILITY

R. WALL TO WALL AREA ANN STARAGE VGLUMES

FUNCTIONAL AREA = | NO REON|MIN SQ|STORAGF SHAPE FACTOR
V2 VI |FT/FAC|CUFT/FAC| -

GENFRAL STATEROOM ? 2 50 ki =1 98.5-6y HEIGHT SHALL
) ALLOW CREW MEMBERS TN

MANEUVER FRECT RETWEFN

STATEROOM FACILITIES

CMNRS STATERDOM/QFFICF 0 1 90 s<
RACKUP CONTROL
EXEC STATEROOM | ) 90
PFRSONAL HYGIENE , A
WITH SHOWER 0 ' sS4 } 30
WITHOUT SHOWER | n 38 :
PRIMARY CONTROL CTR > ' " 5N sSC
PRIMARY CONTROL CTR | 0 ] 50 TAN :
PRIMARY GALLEY 0 1 a5 | T8N
RACKIIP GALLEY ' n is " TRN MIN LENGTH-TO=WIDTi 3-S5
} | 4 MIN WIDTH-TO-LENGTH -3
NINING/RECREATION 0 v | 180 TAD MIN LENGTH-TO-WIDTH 3-5
_ MIN WIDTH-TO-LENGTH 1-3
PRIME CREW CARF/EXER ' n 190 _|14n-1an
mACKUP MED CARF/EXER o Y| 2
EVAZIVA AIRLOCK ] 35 C 148 IN DIA X 60 IN LENGTH
) 1 i X
SPACE NIVISION NORTH AMERICAN ROCKWFLL CORPORATION SEC 3.3.7
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INITIAL STATION
3.3.7 CREW AND HARITARILITY"

MOnULAR SPACE STATION

SYSTEM

. D T W D P G = = = - . = P S TR W W E e G W . S W R D TP N G R D W e R AR L S e S R e WP e e e e

FIINCTIONAL AREA NO REAN|MIN SQ|STORAGE SHAPE FACTOR
Vo> Vi |FT/FACICUFT/FAC ' '
GPL (PRYSICS) 0. V| 3u
GPL (BIOMED/RIOLOG) 0o 34
GPL (MECHs» ELECT, - o0 | 232 190
OPTI{CAL MAINT) _ '
GPL (PHOTO LAR) 0 ' 33 TAN
GPL (NDATA ANALYSIS) 0. 1 95 TAD
EXPMY CPS (ZENITH A/L) 0 [ 100 TAN
EXPMT CPS (NANTIR A/L) I n I6R TRN
EXPMT AIRLOCKS ) ' 680 R0 IN DIA X 380 IN LENGTH
ONE EARTH ORIENTED
ONE 7ENITH ORIENTED
1

NOTES

(1) WHERF TWO VYOLUME SIZFS APPEAR IN THE STORAGE COLUMNY
REPRESENTS THE VOLUME REOQUIRED [IN THE

IMMENTATE AREAy

THE FIFRST
THE SECOND 1S

THE TOTAL VvOLUME REQUIRED FNR THE FACILITY ON THE SPACE STATION,

" (2) CONVENTIENT ACCESS TO PERSONAL HYGIENE AREAS S REOQUIRED, PRIVACY
IS A PRIME CONSIDERATION WITH CAPARILITIES TO ACCOMMODATE MALF AND
FEMALE CREW MEMBERS (NOT NECESSARILY AT THE SaME TIME),

SPACE anlSlON NORTH AMERICAN ROCKWELL CORPORAT-ION

SEC 3,3.7
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MODULAR SPACE STATION - INITIAL STATION SYSTEM
3+3.7 CREW AND HABITARILITY

A, CREW DIMENSIONAL CRITERTA
MALE CREW MEMRERS

PERTINENT CRFWMAN DIMENSIONSy FOR A STH AND QASTH PERCENTILE CREW MEVMAER)
PRESENTED IN FIGURE 3.3¢7.1-2 SHALL RE USED FOR DEVELOPING SPACE

STATION INTERIOR ARRANGEMENTS, THESE STANDARND ANTHROPOMETRIC

NIMENSIONS ARF FOR A MALE WEARING LIGHTWFEIGHY CLOTHING, STANNING

HEIGHTs EYE HFIGHT (STANOING)s SHOULDER HEICGHT ANN KNEE HEIGHT (SITTING)y
SHALL RE INCRFASED BY 1.0 INCH RY THE ADDITIOM OF SHOES,

-<-—C—>l D

1) - E <o~

— B |=—
PERCFENTILE PERCENTILE
DIMENSION - CINRHES) CTMENSION (INCHES)

S 95 S 95
A-STANDING HEIGHT 65.2 73.1 [H-XNEE HFIGHT(SITTING)Y]| 20.1 23.3
R-FNOT LENRTH 9.9 1141 1-POPLITFAL HEIGHT 15.7 18.2
C-FUNCTIONAL RFEACH 29.4 35.0 {J-FYE KEIGHT(STANDING)| 60.8 68.6
(THUMBTIP) K-FYE HEIGHT(SITTING) 29.4 33.5
N-SHOULDER RRFANTH 16.5 19.4 |L=-SHOULNFR HEIGHT 52.8 60.2

£-HIP RREADTH (SITTING) 12.7 15.4 (STANDING)
F-SITTING HEIGHT 33.8 38.0 |M-WEIGHT (POUNDS) 132.5 |200.2

G-RUTTOCK-KNEF LENGTH 21.9 25.4

FIGURE 3.347.1-2 PERTINENT MALE CREWMAN DIMENSIONS
(RASED ON WADC SURVEY» 1954 )
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PRELIMINARY PERFQRMANCE SPECIFICATIQN

INITIAL STATION SYSTEM
3.3.7 CREW AND HARITABILITY

FEMALF

PERTINENT FEMALE CREW MEMBFR NIMENSIONS)

MONULAR SPACE STATION -

CREW MEMAFRS

SH 71-215-1

FOR A STH AND aSTH PERCENTILE

CRFW MEMBFERy PRESENTEN IN FIG 3,3,7.1-3 SHALL ALSH RE USEDN FCR NEVELOP-

ING

SPACE STATION INTERIOR ARRANGEMENTS,
NIMENSIONS ARE FOR A FEMALFE WFARING LIGHTWEIRHT CLOTHING,

THESE STANNARND ANTHROPOMETRIC
STANDING

HEIGHTs EYE HFIGHT (STANDING)e SHOULNER HEICGHTSes STANNDING AND SITTING
SHALL BE INCRFASFD BY ONE INCH BY THE ANDITINM 0OF SHOES,
-—— (C D
|
. ? - 4 N
F
. K ,
A
X7 | L
l ——
— (G —
—’4 B jeu—
PERCENTILE PERCENTILE
NIMENSION { INCHES) DIMENSION ( INCHES)
S 95 S 9S8
A-STANDING HEIGHT 8‘.7 689 ]H=-KNEE HFEIGHT(SITTING) 1847 ?iog
ﬂ-FOOT LENGTH R.7 10,2 1=-POPLITEAL HEIGHT 4.7 17.%
C=-FUNCTIONAL REACH 29,7 34,1 ]J-FEYE HEIGHT(STANDING)] S7.0 F3.R
( THUMBTP) K=-FEYE HEIGHT(SITTING) 277 10
N-SHOULDER BREADTH 18,9 1 76]L~-SHOULNER HEIGHT 48,2 SS5.4
F-HIP RREANTH (SITTING) 13.5 1669 ( STANNDING) )
F=SITTING HEIGHT 32.4 3.0 M~WEIGHT ( POUNNDS) t02.0 tR.2
G-BUTTOCK~-KNEE LENGTH 21.1 24,2
FIGURE 3,3.7.1-3 PERTINENT FEMALE CRFW MEMBER DIMENSIQONS
(RASFN ON WADC TECH REPORT 56-30s 1958)
SPACE an!SION NORTH AMERICAN ROCKNELL CORPORATION SEC 3.3.7
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pRELIMlNARV PEQFOQMANCE SPFCIFICATION . SN 71=215=1
MODULAQ SPACE STATION - [INITIAL STATION_SVSTEM )
Je3.7 CRFUW AND HABITABILITY
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RELEVANT ENVELOPFE DIMENSIONS FNR A SUITED PRESSURIZED MALE CREW MEMRER
WEARING A PORTABLE LIFE SUPPQRT SYSTEM (BACKPACK) ARE PRESENTED IN FIGURF
Je3eTel=8, THE MAXIMUM ANTERINR-POSTERIOR DIMFNSIONS FOR A SUITEN/
PRESSURIZEDR MONE UTILIZING AN UMBILICAL LIFE SUPPORT SYSTEM IN LIEU OF A
PNRTARLE RACKPACK ARF ALSO SHNWN, . THESFE NIMENSIONS SHALL BE EMPLCYED

FOR NDESIGN PURPOSES WHERE GUITFD/PRESQUDIZEU TRANSIT OR ACCESS IS FITHESR

RENHUIRED OR ANTIPIPATFD.

’ | —— B ——]
) . j— ) — 31
10.5 REF—}: = E =
- 36,0REF !
[}
\
NIVENSTON PERCENTILE ( INCHES)
3 95
A-HEIGHT . . ] £7.5 75.5
R=MAX RREANTH AT ELBOWS (ARMS RELAXED) ‘ . 29.4
C-MAX RREAOTH AT ELSOWS (ARMS AT SIDE) . . 26.4
N-MAX NEPTH WITH PORTARLE LIFE SUPPORT SYSTEM 26.0 28.4
(PLSS) AND RACKUP OXYGEN (0PS) _
E-MAX DEPTH -WwITHOUT PLSS/0PS C 15.5 17.9
WEIGHT (POUNDS )y WITH PLSS/O0PS 316.0 | 385.3
WEIGHT (POUNDS )y WITHOUT PLSS/NPS 190,3 259,6

s INODICATES DOATA NOT AVAILARLE.,
FCR DIMENSIONS .0 AND £ 2 TINCHES HAVE BEEN ADDEN TO MAXIMUM PHEST

OF SUITEND/PRESSURIZED CREWMAN FOR PSS CONTROL BOX TO OBTAIN

ENVELOPE DIMENSIONS, ,
MEASREMENTS MANE ON A7L PrAy PRESSHRIZEN TO 3,75 PSIG.

FIGURF 3.3.7.1~-4 SUITEN/PRESSURIZEN MALE CREW ﬂEMBER ENVELOPE DIMENSIONS

GPAPE NIVISION.NORTH AMERICAN ROCKNELL CORPOQATION - SEC 3. 3 7
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MONULAR SPACE STATION - [INITIAL STATION SYSTEM
3¢3e7 CREW AND HARITARILITY
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B, METABOLIC CRITERIA

e THE FOLLOWING SPECIFIFS METABOLIC CRITFRIA FOR LIGHT ACTIVITY IN A
SHIRTSLEEVFe 18,7 PSIA (20.9 PERCFNT OXYGFNs 79,1 PERCENT NITRQOGEN)
ENVIRONMENTs ANQ SHALL RF USED FOR DESIGN PURPOSES,

METAROLIC LOAD (NAOMINAL) = 119900 STU/HMAN/DAYs EQUIVALENT TO 3»00C
KCAL/MAN/DAY

OXYGEN CONSUMPTION (NOMIMALY - | ,RU LAS/MAN/DAY

CARPON NIOXIDE PRONUCTION (MOMINAL) - 2,25 LRS/MAN/DAY

UATER BALANCE (NOMINAL) - 7,10 LRS/MAN/DAY,

2. AVERAGE METABOLIC RATES FOR VARIOUS ACTIVITIES ARE LISTED AELOW -

SLEEPING 280 ATU/HR
FATING 450 ATU/HR
WORKING (LIGHT ACTIVITY) £00 ATU/HR
EXERCISE (MODERATE TO HEAVY) 19800 RTU HR
RECRFATICN (RELAXATION) 400 RTU/HR
PERSNNAL HYGIENF ACTIVITIES 465 RTU/HR
FVA/IVA (SUITEN/PRESSURIZEN) 19200 RTU HR
SPACE NIVISION NORTH AMFRICAN ROCKWELL CORPORATION SEC 3e3e7
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C. WATER CRITERIA

1e SUFFICIENT POTABLE WATFR SHALL BE PROVINFD FOR THE CREW TO MAINTAIN
LATEFR BALANCE. POTARLE WATFR REQUIREMENTS IN PO!INNS/MAN/NAYs RASEN
NN A METARAOLIC LOAN OF 1159nn RTU/MAN/DAYy ARE AS FDLLOWS -

HUMAN WATER BALANCE CABIN PRESSURE
18,7 PSIA 100 PSIA
WATFR GAIN
WATER OF OXINATION (FROM F0OO0ON) Ne7R 0.78 .
BFVERAGES PLUIS WATER [N FNON 5632 ‘6.47
TOTALS Teln 7.25
WATER LOSS
INSENSIBLF (LUNGS + LATENT) ’ 2.04 2.R9
SENSIRLE (PFQQP!RATION) 106 C.96
" IR INE 345 .45
WATER IN FECFES 0 .15 0.15
TOTALS Tel0 725

2. SUFFICIFNT WATER SHALL B8Ff PROVIDED FOR WASHING AND CLEAMING TO
SATISFY THF FOLLOWING REOUIREMENTS - :

CREW WASH WATER - U4,0 POUNDS/MAN/DAY

CREW SHOWER WATER (BASED ON TWO SHOWERS/MAN/WEEK AT
16,6 POINDS OF WATER/SHOWER) - 4.9 POUNDS/MAN/DAY

HOUSFKEFPING - N,4 POUNDS/MAN/DAY

LAUNDRY - NOT REQUIREN

3. HOT WATFR (155 NEGREES F +/- S DEGREES F) AND COLD WATER

(S0 DEGRFES F +/- 5 DEGREES F) SHALL BE PROVINDEN IN SUFFICIENT
QUANTITIES FOR CREW USAGE IN BOTH PERSONNEL HYGIFNE AREAS AND FCOD
PREPARATION ARFAS, '

G, THE CAPABILITY SHALL RE PROVIDED FOR MIXING HOT AND COLD WATER IN
A SUITARLE RATIOs SO AS YO PROVIDE WATER AT A TEMPERATURE COMFORTAB|LE
FOR CREW WASHING AND SHOWERING., .

SPACE anlSION NORTH AMERICAN ROCKWELL CORPORATION SEC 3.3.7
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MODUL AR SPACE STATION - INITIAL STATION SYSTEM
3e3e7 CRFW AND HARITABRILITY

D. FOCD MANARFMENT CRITERIA

FNnD SHALL BF PROVIDEN FOR CRFW PONSUMPTION IN ACCNRNANCF WITH THE
FOLLOWING RENUIREMEMTS -

1« THE SPACE STATION FOON MANAGEMENT SHALL PROVINE THE CREW WITH
NUTRITINUS FOON HAVING A HIRH NEGRFE OF ACCFPTABRILITY» AND SHALL
PROVIDE A REASONABLE MENU SFLECTION FOR THE INDIVIDUAL CREWMAN,

2. THREE PRIMARY MFALS SYALL RBE SERVEND NR SHALL WRF AVAILAALE FOR FEACH
24-FOUR PERIQONs AND PROVISINNS SHALL BE MADE FOR AFTWEEN-MEAL SNACKS,

3. DAILY CALORIC REQUIREMENTS SHALL RF AS FOLLOWS -
NORMAL NIET - 39000 KCAL/MAN
CONTINGENCY DIET (SHORT PURATION) - 2+6N0 KCAL/MAN (MINIMUM)

4, FOOD MANAGEMENT PREPARATINNy PRESERVATION aAND STORAGE

THE BASIC PRIMARY GALLEY SHALL INCLUDE A SINK FOR HAND WASHING?

A RECONSTITUTION NEVICE (SUPPLYING METEREC HOT AND COLN WATER AT
TEMPERATIRFS OF IS5 NEG F +/- S NER AND S0 NEG F ¢/- S NFR
RESPECTIVELYs FOR PREPARATIOM OF NRIEN AND FREEZE DRIEN FOODS)? A
FOOD PREPARATION OVEM(S) CAPARLE 0OF HFEATING S LAS OF FOOD FROM r 710
150 DEG F INM 30 MINUTESS STNRAGE FOR FROZEN FOODy AT TEMPFRATURES
RETWEEN -1CDEG. Fo AND +S DFAR,F,3 CHILLEN FOOND STORAGE CAPARLE CF
MAINTAINING TEMPERATURES BETWEFN +135 NEG,F. ANN +U5 DFEG.F,: TRASH
NISPOSAL/COMPACTION EQUIPMEMTS FOON PREPARATION» SERVING AND FATING
HTENSILS? FO0OO TRAY STORAGEs ANND A PORTARLFE (VACUUM) CLEANING DEVICFE,

THE BACKUP GALLEYs» LOCATEN IN SM-=-2s SHALL INCLUNE PROVISIONS FOR
STORAGE ANN PREPARATION OF NRIED/FREFEZE-DRIFN ANN THERMO-STARILITEN
FOODS. THESE PROVISIONS SHALL INCLUDFE A RFCONSTITUTIOM DEVICE
(SUPPLYING METEREN HOT AMD COLD WATER AT TEMPERATURES OF 85 +/-5

NEG F AND 50 +/-5 PEG F PESPECTIVELYy FOR RECONSTITUTING NDRIEN/FREFZE
NRIED FOODS )t FOON WARMING TRAYS (SKYLAR-TYPE) FOR WARMING THERMO-
STABLIZEDR FOONS. SUFFICIENT VOLUME FNR STORING 290 LRS OF DRIED/
FREEZE-DRIED FOODS 130 LRS NF THERMO-STARILIZED FNOD: AND APPROX]-
MATELY SS LRS OF UTENSILS. A FOOD SPILLAGE UNIT OR PORTARLE VACUUM
CLEANER SHALL ALSO BFE PROVINEN,

THE PRIMARY GALLEY STYORAGRE AREAS SHALL AE SIZED TN ACCOMMODATE THE
FOLLOWING LISTS OF FOOD TYPFSy» WEIGHTS AN VOLUMES FOR A CREW OF 6
MEN FOR 120 DAYS WITHOUT RESUPPLY-

SPACE NIVISION NORTH AMERICAN ROCKWELL CORPORATION SEC 3.3.7
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PEFRIGERATNR STORAGE REQUIRFMENTS SHALL INCLUNE THE FOLLOWING

MONUL AR SPACFE STATION -

3.3.7 CRFUW aND HAR!TARIL]TY
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aDRIEN ANN FREEZE NRIEN FOODS

FROZEN FOODNS
sTHERMO-STARILIZED F0ON

FRESH FONOOS

TOTAL

INITIAL STATION QYQTFM

It7n L8RS, S6e0
780 LARS, 37.5
529 LRSS, 25,0
130 LRBS, 6.5
56Ccn L8S, 125.0

oeCAN RE STOREN AT AMBIFNT ROOM TEMPERATURES,

CONSINERATINNS -~

Se

Re

7 CU FT FOR SCIENTIFIC EXPERIMENT STOQARE

6.5 CU FT FOR FRESH F0OODN

S CU FT FOR OPENEN RULK FOONS ( THFRMO- STARILI?FD)

THE FOON SUPPLY CHARACTERISTICS TO SUPPDRT THE ABOVE SHALL AE
AS FOLLOWS -

TOTAL FOOD SUPPLY (DRY)

NOMINAL FOOD INTAKE (NRY
NRIED FOODS (ALL TYPES)

CRY PORTION OF WET f0ONNDS
(FROZENs CANNEDy FRESH)

FOOD NOT INGESTED
WATER IN WET FOONS

PACKAGING MATERTAL

"DRIEN F0OOODS

WET FOONS

l1.F8

.50
oM

LQS/HAN/DAY

LRS/MAN/DAY
LBRS/MAN/DAY

LAS/MAN/DAY

LB/MAN/DAY

LB/MAN/DAY

LR/MAN/DAY
LB/MAN/OAY

PREPARATION CAPARILITY SHaLL BE PPOVIDFH FOR INDIVIDUALLY AND BULK
PACKAGEN FOQODS,

SPACE NIVISION NORTH AMERICAN ROCKWELL CORPORATION
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MONIU_ AR SPACE STATION - INITIAL STATION SYSTEM
3.3.7 CRFW AND HARITABILITY

£. ATMOSPHERFE

1, THE CARIN ATMOSPHERE SHALL CONSIST OF AN OXYGFN NITROGEN MIXTURF AT
A NORMAL OPFRATING PRESSURE OF 14,7 PSIAs BUT CAPABLE OF OPERATING AT
SELECTED PRFESSIRES RAETWEFN 1IN PSIA AND 18,7 PSIA, THE ATMCSPHERIC
TOTAL PRESSURE SO PROVIDFED WILL MAINTAIN THF PARTIAL PRESSURE OF
OXYGEN IN THE ALVEQOLAR SPACFS OF THE LUNGS RETWEFN THE LIMITS OF 110
MMHG TO 120 MMHG, THE VARINUS OXYGEN/NITRNGEN MIXTURES MNECESSARY

TO PROVIPE A PARTIAL PRESSURE OF OXYGEN OF 3,08 PS1 ANN AN ALVECLAR
PARTIAL PRESSURE OF QOXYGFN NF (00 MMHGy FCR CABIN ATMOSPHERES RANGING

FROM 14,7 TO 10.0 PSIAy» ARE AS FOLLOWS -

OXYGEN NTTROGEN CABIN PRESSURE
(PERCENT RY vOL) (PERCENT BY VOL) "(PSTA)
20.9 79.1 4.7
21.0 79.0 14.65
2%.0 78.0 14.0
23.0 77.0 13.4
2u.0 76.0 12.8
25.0 75.0 12.3
2640 78,0 11.8
27.0 73.0 1.4
28.0 72.0 110
29.0 71.0 10.6
0.0 7040 10.25
30.9 £9. 1 10.0

2. CARBON DIOXIDE TENSIONS ON THE SPACE STATION SHALL RE MAINTAINEN
LRELOW 3,9 MMHG IN ALL HARITARLE AREAS,

3. THE ATMOSPHERE CONSTITUENTSs INCLUNING HARMFUI AIRBORNE TRACE
CONTAMINANTS SHALL BE MONITNRED AND CONTRCLLED IN EACH
PRESSURIZED COMPARTMENT OF THE SPACE STATINN,

4, IN THE EVENT OF SPACFE STATION PRESSURE HULL DAMAGE RESULTING IN
PRESSURE DECAY IN A PRESSURF VOLUMEs THE DURATION OF ACCFPTABLE CREW
PERFORMANCFE SHALL RF CONSIDFRED TO AfF THAT PERION OF TIME UNTIL A
PARTIAL PRESSURE OF OXYGEN OF {,9 PS1 1S RFEACHED,

SPACF DIVISION NORTH AMERICAN ROCKWELL CORPORAT[ON SEC 3.3.7
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MONULAR SPACE STATION - .INITIAL STATION SYSTFM

3e7.7 CREW AND HARITARILITY

S. EVA/IVA SUPPORT

THE FOLLOWING FVA/IVA SUPPQRT SHALL RE REQUIRED

lva

SUPPQORT

02 NOMINAL MAX FLOW - 8 LR/MAN-HR

02 EMERGENCY FLOW - 22 LA/MAN-HR FOR 30 MINUTES
02 INLET TEMP - 43 TO g4 NEG F

HEAT LOAN PEAK - 2n0N RTU/MAN-HR

SUIT PRESSURF - SQU'RCE REGULATE 70 110 PSIG

LCG WATER FLOW - 280 LB/HR AT 48 NFG F

PLSS CHARGING

f. TEMPER

CHARGING FREQUENCY

02 PER RECHARGE = Jo6 LBRS

H20 PER RECHARGF 10.8 LBS
RFECHARGE PRESSURE 1410 +/-3n.PS|

2 UNITS PEFR MQONTH

ATURF

(1) TEMPFRATURE SETTINGS WILL RE ANJUSTABLE OVER THE FOLLOWING

MINIMA

L RANGES WITHIN HARITABLE ARFAS -
STATEROOMS 65 TO 75 NEG F
PRIMARY GALLEY 65 TO 75 NnEG F
RECREATION AREAS 6S T0 75 DEG F

" PFRSONAL HYGIFNE .65 TO &n NEG F
FXERCISE AREA’ 60 TO 75 NEG F
MFNICAL TREATMFNT S T0 ap NEG F
LARSs MAINT/REPAIR 65 TO 75 NEG F
OPERATIONAL ARFAS €5 TO0 7% DEG F
DINING ARFA. - 65 TO0 75 NFEG F

(2) THE TEMPERATURE OF IMTERIOR EXPOSEC gURFACES WITH WHICH A CRFW
MEMBER MAY COME IN CONTAPT SHALL NOT RE ILLESS THAN S7 DEG F NOQ MORE
THAN '0% DEG F.

F, HUMIDITY

te THE WATER VAPOR PARTIAL PRESSURE SHALL BRE HAINTA!NED BETNEEN 3 TO

12 MMHG)

SPACE NIVISION NORTH AMERICAN ROCKWELL CORPORATION
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VELOCITY

E AIR VELOCITY SHALL RF MAINTAINED BETWEEN 15 FEETYT PER MINUTE

MUUM) AND 100 FEET PER MINUTE (MAXIMUM)y WITH 40 FEET PER MINUTE

£ NOMINAL VENTILATION FLOW RATE., THF CAPARILITY SHALL BE PRC-
TO ANJUST THE FLOW RATE FOR CREW COMFORT,

He, ONOR CONTROL

I« PROVISIONS FOR ODOR CONTROL SHALL BE PROVINED WITHIN EACH PRESSUR=

1ZED

COMPARTMENT 0OF THE SPACRE STATION,

5., SPECIAL CONSINERATIONS FNR ONOR CONTRCL SHALL BE GIVEN TO THE
FOLLOWING AREAS -

FOOD PREPARATION AREAS
PEFRSONAL HYGIENFE AREAS
FXERCISF AREA

MENDICAL TREATMENT AREA

1. CONTAMINATION CONTROL

te MICROBIOLOGICALLY AND BACTERIOLOGICALLY CONTAMINATED WASTE MATERIAL
SHALL AE DISINFECTED AS CLOSE AS POSSIBLE YO ITS SOURCE PRIOR TO
STORAGEs PROCESSING 0OR DISPNSAL,

<

2. THE CONCENTRATION OF RACYERIA WITHIN TEHFE ATMOSPHERE» WITHIN EACH
NF THE PRESSURIZEN COMPARTMFNTS CONTAINING CREW NUARTERSy» PROMESS

LARORATORIFS OR EXPERIMENTAL FACILITIESs SHALL BE MONITORED AND
CONTROLLFD RY APPROPRIATE MFANS, .

- w - - -

- - D G WP e . P e EA G n D D L WP S A SR D s WD D R D D D G D R R S D L D WS AR D s WD D W =
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MONULAR SPACF. STATION - INITIAL STATION SYSTEM
3.3.7 CREW AND HABITARILITY

7.7.7.2 CREW APPARFL AND LINENS

CRFEW APPAREL SHALL INCLUNE THOSF GARMFNTS CUSTOMARILY WORN BY THE CREL IN
A SHIRTSLEEVE MODE OF NPERATION, THEY SHALL PROVINE FOR GENERAL COMFORT,
WARMTH AND. PERSPIRATION ARSORPTION, ARTICLES CF CLOTHING REOQUIREDy UNIT
WEIGHTSs USAGE RATFS» AND- QUANTITIES REOQUIRER FOR FACH CREW MEMRER FOR A
120 NAY SPACE STATION RESTIDENCY ARE SHOWN IN TARLE 3.3.7.2-1. ALL CLOTHING
EXCEPT UNNERWEAR ARE CONSIDERED FOR BOTH MALF ANN FEMALE, THESF EXCEPTIONS
ARF INCLUDEN RELOW, . ' C

TARLE 1.3.7.2-1 CRFW MEMAER CLOTHING PENUIREMENTS,
UNTT USAGE RATES | QUANTITY/CREW MEMRER
ITEM WETGHT (DAYS) FOR 120 NAYs -
LRs [ NoOW VAX NOMINAL USE
SHIRT (SHORT SLEEVE) 0427 3 A ’ 4n
TRNUSERS 0.77 6 12 20
JACKET : 0.23 AS REQ'C o
UNNERKE AR (UPPER) MALE o7 | 2 | 3 . s0
UNDERWEAR ( LOWER) MALE 0.17 2 3 &N
uuﬁedwEAR (UPPER Y. FEMALE |  0.73 ' 2 s 120
UNNERWEAR (LOWER) FFMALE 0.n9 Vo 2 | 120
SOCKS , 0.n8 2 3 50
SHNES 0.55 |NOT APPLICARLE 2
| |

SPACE NIVISION NORTH AMERICAN ROCKWFLL CORPORATION =~ SEC 34347
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MONULAR SPACE STATION = INEITIAL STATION SYSTEM
. 3+3.7 CREW AND HARTTARILITY
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LINEN QFOUIPEM?NTS FOR THF PDFN FOR "A" V20 DAY“MJSSYON ARF‘SHONN IN
TABLE 3.3.7.2-%." - ‘ :

i TARLE 3.3.7.2<2 CREW LINEN REQUIREMENTS ~ 77 |
4 : - .- . T i ’ “‘
:; k - £ ct R N -
: , . UMIT | USAGE RATES QUANTITV/CQFk
ITEM . i WETGHT (DAYS) j; FOR 120 DAYS
’ LRS [ NOM MAX |, NOMINAL USE
H P . t . P
SHFETS: . 0437 6. b, L 20
; , N
BLANKETS . 1eDN. INOT APPLICARLE = "} -
WASHCLOTHS 0.08 3 B o 40,

3.3.7.3. CREW PERSONAL. EFFECTS .

CREW PERSONAL FFFECTS SHALL INGCLUDE TOILET ARTICLESs GROOMING FOUIPMENT,
CLEANSERS, AND ITEMS OF PERSONAL EQUIPMENT OF THE INDIVIDUAL CREWMANS
CHOICE AND SHALL BE IN ACCORDANAE WITH THE FOLLOWING -

o

7 had v
s ¢ ) ’ -
I Ly
7 . o
SRR
i k] Z ] .
. \ 4
- - - ¢ A
PR 2 1
-
~e - ~
. . e . . . e - . - e — N - et — . e _c e e e r e - - -
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- PRELIMINARY PFQFOPMANPE QDEPIFICATION ”}ﬁfq A sn 1|-2|s-"
MODULAR SPACE STATION ~ INTYTAL STATION, SYSTEM
3:3.7 CREW .AND- HABLTABILIYY : -

-.‘....;..‘.‘-.--'-:..';-------------..-__..---..--....---------.’-..-'-..-'--‘-:.;-‘.’.-.--‘.‘---..'.-.-.‘.-‘_

ifEM ‘ T ] WEIGHT (LRSY
TOILFT AQTICLEQ, I 4.0
( TONTHBRUSHs TOOTHPASTEs ETC.) : ' o
_CROOMING EQUIPMENT 6+5

(SHAVING EQUIPMENTs COMBS
HAIR AND NAIL . TRIHHINGv ETP.)
CLEANSERS - : 7.5
(SOAP)» Anrlsenrxrs. nEononAnrse .
'SHAMPOO»s ETC.) ' ' Lo e AR
PFRSONAL EOQUIPMENT , : 8:0 :
CITEMS OF CREW'S CHOICE )y :
JINCLUDES PERSONAL CREW MEDICAL
B - SUPPLIES PER INDIVIDUAL CREW
P ' ' HEDICAL HISTORY :

7555-7~a Eﬁééctd%v PERSONAL tdhlﬁntur

:FNERFENCY PERSONAL EOUIPHFNY SHALL CONS!ST OF AN EHERGENCY OXYGEN FULL FACE
HASKo WHICH SHALL pROVlOE FOR E"ERuENPY BREAYFINP IN THE EVENT OF SMOKE ok
ATO!IP GASES. THREE OXVGEN MASKS SHALL BE PROVIDED IN, EACH MODULE,. AN lN-_
. TEGRAL OXYGEN ROTTLE ON EACH MAQK SHALL PROVIDE A MINIMUM S<MINGTE OXYGEN

ﬁsuerv L .
 3 3.7.6 NISCELLANEOUS PERSONAL EOU!PMENT

: 'ERSONAL PAOIATXON DOS!HEVERQ SHALL BE PROVICED FOR FACH CREHHAN. o
THEY SHALL BE WORN AT ALL TIMES (IN POCKETS ON CREW GARMENTS)» AND SHALL
“BE CAPABLE OF MEASURING ACCUHULATEO RANDIATION NOSAGE.

3:3.7.6 EVA/IVA PRFSSURE GARMENT ASSEMBLIES

A TOTAL OF u CONSTANT VOLUME PRESSURE GARMENT ASSEMBLIES (PGA) AND THEIR
" SUPPORT EQUIPMENT SHALL BE PPOVINEN» EVENLY DiSTRIBITED BETWEEN THE MAJOR
' -wrssuns voLunrs._ .

A. EACH PGA SHALL PROVIDE A MNBILE LIFE SUPPORT CHAMBER FOR A CREWMAN;
"AND SHALL CONTAIN A 100 PERCENT OXYGEN ENVIRONMENT AT AN OPERATING
PRESSURE OF R.0 +/-0.5 PSIG. THE PGA ENVIRONMENT SHALL BE SUPPLIED
BY E1THER OF THE FOLLOWING» NFPENDENT UPON THE MONE OF OPERATION,

e FVA - A SELF~CONTAINE0 PORTABLE LIFE SUPPORT SYSTEH (PLSS)



‘ PRELIMINARY PERFORMANCE SPEPIFICATION ’ SD 7y-245-|
HODULAR SPACE STATION - INITIAL STATION SYSTEM'™ '
3.3.7 CREW AND HABITABILITY

NITP AN ATTAPHED OXVPEN pUR"E SYSTEM (OPS! (EMEQFFNPY OXYGEN SUPDLV)._.

2. lVA- THROUGH AN - UHBXLICAL SVSTFH FROH THE SPACE STATlﬂN ECLSS»

CONNECTING TO A PRFSSURE CONTROL UNIT (PCL) WORN ON THE PGA, THE CAP-

ARILITY T0 USE THE PLSS/OPS FOR IVA OPERATIONS SHALL ALSO AE PROVINEN.
B. NHFN AN UMRILICAL SYSTEN !Q UTILIZEN» THESF UHHIL[CALS_SHALL=SUPPLV.
OXYGEN ANN LIQUIN COOLING CAPASILITYy AND SHALL PROVIDE FOR TWO-WAY
VOICE COMMUNICATIONSs TRANSMISSION OF BRIOINSTOUMENTATION SIGNALS FRQOM
THE: CREWMAN» AND TRANSMISSION OF ELECTRICAL PONER AND CAUTION/WARNING
SIGNALS TO THE CREWMAN., UMBILICALS FOR IVA USAGE SHALL BE PROVIDED TO
PERMIT A MAXIMUM OF > SUITED PRESSURIZEN CREWMEN TO REACH ANY LOCATION
IN.ANY. MODULF OF THE OTHER PRFSSURE VOLUME, .

C. IN ANDITION TO THE PLSS/0PS OR UMBILICALS/PCU FOR LIFE SUPPORTs THE
rnLanlnc EOUTPMENT. SHALL RE REQUIRED FOR USE WITH EACH PGA,

le LIQUIP COOLINP GARMENT (LCG) - SHALL BE WORN AS AN UNUFPGARMFNT FOK
THE PGAy TN PROVIDE FOR -GENFRAL COMFORTs PFRSPIRATION ABSORPTION AND
THERMAL TRANSFER BETWEEN THF CREWMAN'S RODY AND THE GARMENT®S COOLING
HEU!A

2. FECAL CONTAINMENT EQUIPMENT (FCE) - SHALL BE WORN AS AN UNDERGARMENT
FOR THE LCG» TO PERMIT NEFECATION NURING A SUITED MODE,

3, URINE COLLECTION AND TRANSFER FQUIPMENT CUCTE) = SHALL AE WORN NVER
THE LCG WHILE A CREWMAN IS IN THE PGAy TC PROVINE FOR THE COLLECTYION
AND INTERMENIATE STORAGE OF URINE. SUBSECUFENT TRANSFER OF URINE FROM
THE UCTE TO THF SPACE STATION WASTF MANAGEMENT ASSEMBLY SHALL BE
QEOUlREDo UTILIZING A UCTE CLAMP AND A UCTE TRANSFER ADAPTER,

4. BlOlNSTPUMENYAT!ON ASQFMRLV - QHALL BE UORN MITH THE LCG» TO PROVID?
THE CAPABILITY. FOR PHYSIOLOGICAL MONITORING OF A CREWMAN,. .

S, PERSONAL COMMUNICATIONS EOUIPMENT - SWALL ME WORN W1TH THE PGA TO
PROVIDE DUAL EARPHONES -AND NUAL MICROPHONES FOR CAEW VOICE COMMUNICA-
TIONS CAPARILITY.

e EXTRAVEH!CULAR (EV) GLOVFS - SHALL. BE WORN FOR EVA IN LIEU OF YHE
-INTRAVEHICULAR (IV) GLOVES NORHALLV PROVIUED FOR THE PGA.

3. 3.7.7 CREH HOHILIYV AIDS

CREH NOFILITV AIDS IN THE FORM nF. HANDHOLDS; GUINERAILS AND OTHER DEV!CEQA

SPACE DIVISION NORTH AMERICAN ROCKWELL CORPORATION ~  SEC 34347
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SHALL RE PRAVINED TO FACILITATE CREW LOCOMOTICN, STARILIZATION/ARACING
IN 4 ZERD=G ENVIRONMENT, " THEY -SHALL RE CAPARLE OF 1ISE [N-ETTHERA ¢
SIRTSLEEVE OR SUITEN/PRESSURIZEN MONE OF OPERATION, CREW MOBILITY.

AINS SHALL BE PROVIDEN IN’ ACPﬂQﬂANCE WITH rus FOL(ON!NP CQITFRIA .
K MANTIHOUAS AN GUINERATLS ‘SHALL BE A MINIM{M nr*v.n LRCH O AMETER ¢/
WITH A 2.0 INCH CLEARANCE T ANJODINING STRUCTURE 0R SURFACEs TO PERVIT
HSE WITH-A GLOVEN WAND' (SUITEH/PRE%SHRI?FH CPFDATIﬂNS).§-~'H S

R. SPACING or MORTUITY “AINS SHALL BF SUGH THAT €ITHER “THESE - nrvnrss.zvf
VEHICLE 'STRUATUREs OR FOUIPMENT/ACCOMMﬁnAT]PNq SHAlL ALwAve pr kITHIN )
ncaru OF CREW MEMAFR, | , _ : e '.“

f. MORILITY AINS SHALL RE MOUNTEQD ON FOHIPNFNT OR APCOMMOUATIONQ WHERE -
APPROPRIATE AS WELL AS ON VEWICLE STRUCTURF.
n. DESIGN OF VEHICLE'srpurTunro EQUIPMENT " AND ACCOMMOUATIONS QHALL
:rqannER FFATUQFQ NHICH INHFQrvTLY PROVIDE A MORILITV AIU CAPARILITY.

HANnHOLnS SHALL AF’ FITHFR THE RIGID FLEXIRLF nQ QECFSQFD TYPF HAS
ADPPOPRIATF Tn ‘A SPECIFIC LOCATION, -«!ﬂ o

F, MORILITY ASSISTS SHALL RE LOCATEN BETWEEN 35 AND 80 INCHES AROVF THE
FLOORS AN sHaLL FE PROVINEN AN 30TH SIDES CF' AKQLrS AND “PASSAGEWAYS
6. HANNHOLNS SHALL BF APPRDPR!ATFLY LOCATED NITH RESPECT TO rnsw |
MOALLITY SEQUIREWENTS. St T ey
3.907.4 caeu Rrernarwr nrvrcrs o S f.7?.ffq;i?i.*fxf"jf“?f?f e

‘‘‘‘‘

CREY QFGTRAINT nEV!CFSq sUCH ‘as’ TFTHEQS/TFTHEG ATTACH’FlTTINCSv<HAPNFCSESo
PELTQ AND STRAPSY VAQIOHG FOOT RESTRAINT anlCFSv ANN ARTICULATFD O0R EX=
TPNQIRLF“MEPHANICAL DEV!PES GHA't BE. PROVIDFO FOP BRACING AND STAHIL!ZA-
TIONs OR PRFVENTING "INADVERTENT anFT OF’A ﬁQENMANo INTTHE ZFRO G ENVIFRON-
MENT, FOR A SHIRYSLEEVF MOOF OF OPFRATIONp A SUITARLF UEVICE SHALL RE
9QOVIOED FOQ EAPH BUNK ANn CHAID SFATING nFV!rFo AND FOQ EACH CREH WORK
STATI'ON “AND" PFQQONAL APTIVIYY FHNCTIONo'TO ‘MAINTAN A PELATIVFLYfFlXEF?
PELATIONSHIP OF THE CRFEWMAN WITH QFSPECT T0 THE WORK STATION*OR* °FQSOhAL
AtTIVITV FQNIPNFNT . SUITASBLE UFVIPESv COMPAT!PLF WITH THE PGAs SHALL RE
PROVTIDEDN ‘FOR A QUITEﬁ/PRFssuplzrn MODF nF OPFFATION . CRFN RFQTPAINT NEV-
ICFS SHALL 8E RrLFPATrn TO YHE - |0NFR BOUYv LEG° ‘AND FFET» “TO PERMTTYFRFF -
nOM NF MOVEMENT COF THE UPPER TNRSOy ARMS ANN KANDS. THESE OFVICES SHALL
RE EASILY OPERARLE* NOT RESTRICTIVE OF REAUIREN CREW MOTIONSwHANG "SHALE <7 ¥
onqqrsq A H]PH nFrQEE nr CRFN APPEPTABIL!TY.

- wQER 33367
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MODULAR SPACE STATION ~ [INITTAL STATION SYSTEM
Je3+7 CREW AND HABITARILITY
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7.3.7.9 EOUIPMFNT RESTRAINT NEVICGES

RESTRAINT pEVICES SHALL BE PROVINEND FOR RETENTION OF ALL ITEMS OF LCOSE
FOUIPMENT (F.G.r EQUIPMENT NOT STOWED IN STORAGE FACILITIES). SMALL ITEMS
SHALI. BRE RETAINFED RY TETHERSs VFLCRO PATCHESs MFCHANICAL 0OR BUNGEF (ELAS-
TIC) NEVICES., A PNSITIVE RETENTION/RESTRAINT METHONy SUCH AS TETHKERS O0OR
DETACHARLE MECHANICAL NEVICES» SHALL BRF REQUIREN FOR LARGE ITEMS OF EQUIP-
MENT NURING CREW HANDLING (E,.G,+ CARGO ANN EGUIPMENT TRANSFER),

3.3.7.1C TOOLS

A °ET OF TONLS SHALL BE PROVIDEN FOR MA!NTENAhrf AND REPAIR OF SPACE
STATION AND EXPERIMENT SUPPART FQUIPMENT,

3e3a7.t1 EMERGENCY GENFRAL CREW ZOQUIPMENT

FMERGENCY GENERAL CREW EOUIPMENT SHALL CONSISTY OF PNORTARLE LIGHTS AND A
MENICAL ACCESSORIES (FIRST AID)Y KIT, THEY SHALL SATISFY THE FOLLOWING
PERFORMANCE REQUIREMENTS. '

A, PORTABLE LIGHTS

A TOTAL OF ONF PORTARLE LIGHT PER MONULFE EXCEPT THE POWFER BOOM SHALL AE
PROVIDED FOR FMERGENCY MAINTEMANCE OR INSPECTION IN THE EVENT OF POLFR
FAILURE. PORTARLE LIGHTS SHALL BE HAND CARRIEN FROM THE CORE OR OTKHER
STATION MODRULES IF REQUIREN IN THE POWFR BOCM, FEACH PORTABLE LIGHT
SHALL RE CAPARLE OF PROVIDING FLOODLIGHT TYPE NIRECT ILLUMINATION OF jo0C
FONTCANDLES AT A DISTANCE 0OF 1n FEETs ANN NOT LESS THAN 50 FOOTCANOLES
AT THIS SAME DISTANCF AFTER 3 HOURS OF CONTINUOUS OPERATION, EACH PORT-
ARBILLE LIGHT SHALL HAVE A CAPRYING HANDLE AND ACTUATION DEVICE COMPATIALE
FOR USF WITH A GLOVEN HAND (SUITEN/PRESSURIZFD OPERATIONS)e CAPABILITY
TO RECHARGE PORTABLFE LIGHT BATTERIES SHALL RFE PROVIDED. '

R, MEDICAL ACCESSORIES XIT

A MENTICAL ACCFSSORIES (FIRST AID) KIT SHALL RF PROVIDED IN EACH MODULE
EXCEPT IN THE MONULE CONTAINIMNG THE MENICAL TREATMENT AREA AND IN THE
POWER MODULE. A FIRST AIN XIT SHALL BF HANC CARRIED FROM THE CORE OR
OTHER STATION MONULES WHEN ENTRY 70 THFE POWFR MOQOULE 1S NECESSARY. THE
FIRST AID KITS SHALL BE CAPABLE OF PRQVIDING FOR MENDICAL EMERGENCIES.
THE KITS SHALL INCLUNE SUCH ITEMS AS ORAL DRUGSs INJECTABLE DRUGS
"NRESSINGSs BANNAGESs AND TOPIZAL AGENTS,

SPACE NIVISION NORTH AMERICAN ROCKWELL CORPORATION SEC 3.3.7
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PRELIMINARY PEQFODHANCE SPECIFICATION SO 71-215-1
MODULAR SPACE STAYION - lNlTIAL STATION SYSTEM
3e3.7 CREW AND HABITABILITY
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334712 RADTATION MEASUREMENT NEVICES

IN ANDNITION TO THE PERSONAL RANTATION NOSIMETERS PROVIDED AS PERSONAL
FOUIPMENT AND WORN BY THE CREWMFNy SUITABRLE DEVICES SHALL RE PROVINEN
AT SELECTED LOCATIONS WITHIN EACH HABITARLE MODIULEs YO MEASHURE AMBRIENT
RANTATICON LEVELS AS WELL AS CUMHLATIVE RANDIATION NOSAGE,.

- - WP WD D P T S A S W PR R P WS WD En S G G R A P R AR S G En G AL W G Eh WD D G D D P s R G R W Gh D R W WD SD R G TR TR A D WD B WD SR G W W W W
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"PRELIMINARY PFPFOQMANCF SPFCIFICATION T SN T=28-y
""MONULAR SPACFE STATION - [INITIAL STATlnN‘GVSTFH
3.3.7° CRFN AND HABITABIL!TY S

3¢3.7.13 CREW FURNISHINGS

TABLE 3.3.7.13-1 CREW FURNISHING DIMENSION CRITERIA

NOMINAL NIMENSION
ITEM ‘ : :

WIDTH | DEPTH/LENGTH | HEIGHT

" SLEEPING RESTRAINTS/BUNKS : : .
. PRIMARY . .30 - 718

AUXTLLARY 28 78 ;
SEATING RESTRAINTS/CHAIRS (o) 7 SR R

WORK SURFACES/TABLES/DESKS

GENERAL STATEROOMS " 30 20 | 28
'coﬂHANQER-s'srATERoon | 36 _. 5 24 I LR
cxséurfve STATEROON - : B LT 24 28
“ PRIMARY GALLEY > | a8 | 36
BACKUP GALLEY 1 u> TR 36
DINING/RECREATION | 10 an Y
LAB/NA!NT WORK SURFACES - 30 24 12
CREW CARE - - - 4y -v:---zu ST S Y
KNEE SPACE FOR uonx SURFAGES/ 22 22 2S

TABLES/DESKS

(®) SEAT RACK TO SEATING SURFACE ANGLE - 95 TO 105 DEGREES

T 0 ..SPACE OIVISION NORTH AMERICAN ROCKMELL CORPORATION 7 SEC 34347
‘ " PAGE 023
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MODULAR SPACE STATION — INITIAL STATION. svsTrn'
. 3.3.7 CREW AND HARITABILITY
TABLE 3.3.7.13-2 CRFW FURNISHINGS OUANTITIFS/LOCATIONS
. NUMAER AND TYPE OF FURNISHING
T ‘:QLEEPINP ' f SEATING .| WORK SURFaACE/
'LOCATION . . <[ 'RESTRAINT/RUNK | ' RESTRAINT/CHAIR TABLE/NESK
. FIXED | aux . - ' FIXED ALX
STATEROOMS . N : .
CREW (4) Nt S S N —
COMMANDER ' S u 1 !
EXECUTIVE | u , " )
DINING - : ' _ . A T 2
RECREATION N S > .
NATA ANALYSIS . : : |
CONTRCL CENTER . |
PRIMARY . ' ) : '
SECONDARY . ,
} : o M
PHNTO PROCESS - ’ e |
BIOMEN/PHYSICS : : N 2 L
. SPACE NIVISION NORTH AMERTCAN ROCKWELL FORPORATION T USEC 3edeT

PAGF n24



MONULAR SPACE STATION - INITIA; STATIOM SYSTEM
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3.3.7.14 RECREATION

A, PASSIvE ENTERTAINMENT ACT[VTTIES SHALL AF PQOVlnEn'TN'THE FORM OF
MUSIC (Eefar INTEFRCOMs TAPF NFCK )y TFLEVISICN (E1THER TRANSMITTIED FROM
GROUNDP OR CLOSEN-CIRCUIT )y ANN MOVIES (PROJECTYOR ANN STOWARLE MOTION

PICTURE SPPECN)._

R, A cPECIAL TABLE AND STOQAFE QHALL RE pROVlnFﬂ FﬁQ PASSIVFE RECRFATVON.
TWN ADDITIONAL SEATS/RESTRAINTS SHALL ALSO pF PROVINED FOR USE AT TRE
PASSIVE RECREATION TABRLE, DIMING TARLES ANL (‘HAIQS/RESTRAINTQ MAY ALQO
RE USFD IN CONJUNCTION WITH PASSIVE RECREATION, _

Coe AT LEAST ONE OBSERVATION WINDOW SHALL RE PROVINEDN FOR RECREATIONAL

EARTH OR CELESTIAL VIEWING (MAY RE LOCATEN IN DINING AREA), A CAPTIVFE-
TYPE LIGHT-TIGHT COVFR SHALL AE PROVINEN TN CIOSE-OFF THE WINDOW WHEN

NESIRED,
3.3.7.1S EXERCISE

THE FOLLOWING SHALL BF PROVINEN TN AGCOMMONATF CREW PHYSICAL CONDITIONING
REQUIREMENTS IN A SHIRTSLEEVF ZFRO-G FNVIRONMFENT,

A, A RICYCLE ERGOMETFR SHALL QF PROVINENs AND SHALL RE CAPARLF 0OF USF
RY A CREWMAN FOR EXERCISE PURPNSES,

. . \ .
R. ISCTONIC EXERCISE EQUIPMENT (F,G.» RINGEE C0ORND EXERCISE APPARATUHS)
SHALL RE PROVINDEN FOR CREWMAN lISEs TN MAINTAIN MUSCLE TONF AND FOR
GEMERAL CREW PHYSICAL CONDITINNING,

3.3.7.16 MENICAL CARE

A, EMERGENCY RIOMENICAL EQUIPMENT WILL RE PROVIDED AND LOCATED iN FACH
HABITABLE MONULE ANN WILL RE REANILY ACCESSIBLE Tn THE CREW.

Co THE FOLLOWING EQUIPMENT SHALL BE PROVINFN FOR MENICAL AND NENTAL CARF
0OF THE CREW -

e LOWER BONY NEGATIVE PRESSURE NDEVICFS

2. MASS MEASURFEMENT NEVICE

3. MOBILE X-RAY UNIT

4, FXAMINATION TABLE (DETAILS- TO RE NETERMINED)

Se SURGICAL INSTRUMENTS (NETAILS~- TO RE DETFRMINEN)

Re STERILIZER

SPACE NIVISION NORTH AMERICAN ROCKWELL CORPORATION SFC 1.3.7
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7. STOWAGE CABINETS :
Re MISCELLANEQUS PCRTABLE NIAGNOSTIC FOUIFPMENT (DETAILS - 10 AE

DETERMINED )

3.3.7.17 ACOUSTIC NOISF

Ao

ACCUSTIC NOISE LEVELS SHALL RE MAINTAINER SUCH THAT NO ANVERSE

PSYCHNPHYSIOLOGICAL FFFECTS WILL BE PRONUCED.

Re NOISE LFVFLS SHALL NOT CAUSE DISCCMFORT TN CREWMENs NOR INTERFERE
WITH COMMUNICATION BETWEEN CRFWMEN AT NORMAL VOICE LEVELS UP 10 DIG-
TANCES OF 18 FEET.

C.

CONTINUOUS NOISE LEVELS SHALL NOY EXCEFED SN NECIRELS IN THFE SPEECH

INTERFERENCE LEVEL (SIL) RANGE (K00 TO 4800 HFRTZ)e 70 DECIARELS AT
FRENYUENCIES RFLOW SILs NOR RQ NECIRELS AT FREOUENCIES AROVE SIL,

Ne

THE MAXIMUM ACOUSTIC NOISE LEVELS FOR VARINUS FREQUENCIESY IN RFLATICN

TO SPACE STATION FUNCTIONAL APEASy SHALL RE IN ACCORDANCE WITE THE VALUES
SPFCIFIEN RY FIGURE 3,3.7.17.

Fe

VIBRATION
1. VIBRATION FMITTING FOUIPMENT SHALL NOY RE LOCATED IN CREW LIVING
AREAS» AND WHFERE REQUIREN TN CREW WORK ARFASs SHALL BF SHOCK-MCUNTED)

INSULATED OR OTHERWISE NAMPENED SO AS NOT TO ANVFRSELY AFFECT CREW
PERFORMANCE,

2. ACCEPTABLE VIBRATION LEVELS (FREQUENCIFS ANN AMPLITUDES) TBD.

3. WHERFE NECESSARYs» SEATING AND RESTRAINT NFVICES SHALL INCORPCRATE
PRCVISINNS TO ABSNRA PERCEPTIALE VIRRATIONS,
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MODULAR SPACE STATION . [IMITIAL STATION SYSTEM

3.3.,7 CREW AND HARITARILITY
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SOUND PRESSURE -
LEVEL - DECIBELS

NC-60
NC=50
NC-40 |
NC-30
20 L1 1 1
37.5| 150 l 600 | 2400 l

75 | 300 | 1200 | 4800

75 300 1200 4800
150 600 2400 9600

FREQUENCY BAND =~ HERTZ

NC CURVE

APPLICATION

NC-30

NC-40

NC-50

NC-60

SLEEP/REST AREAS

CONTROL AREAS WHERE COMMUNICATIONS ARE
CRITICAL: AREAS WHERE SOME CONCENTRATION
AND RELAXED COMMUNICATION MAY BE
DESIRABLE (RADIO AND TELEVISION LISTENING)

AREAS WHERE GOOD COMMUNICATION CONDITIONS
ARE NOT ESSENTIAL (SOME DISTRACTION TO EXTERNAL
NOISE CAN BE PERMITTED): INTERNAL NOISE GENERA-
TION DUE TO OTHER ACTIVITIES MAY BE PRESENT:
GENERAL WORK/LIVING AREAS -

MAINTENANCE AREAS (SHORT STAY TIME)

FIGURE 3¢7.7.17 AROUSTIC NOISE LFVELS

SPACE NIVISION NORTH AMERICAN ROCKWELL CORPORATION

SEC 1e3.7
FAGF 027



43,7

3.3.

MONULAR SPAGE STATINN - INITIAL.STATION SYSTFM
3.2.7 CRFW AND HARITARILLTY .

e w4 - - - S - P = . = = = " W S G WD e T MR N e e T S R A R D En e e e A W AL o

« 1R COMMUNICATIONS

te TWO~WAY INTERCAOMMUNICATINNS SHALL RBE PROVIDEN WITHIN EACH NF THF
INDIVINDHAL CREW STATEROOMS, PRIMARY GALLEYs RACKIIP GALLFYs OINING
ARFA» RECRFATION ARFAr PERSONAL HYRIFNF ARFASs CRFW EXFRCISFE ARFA»
MENICAL TRFATMFNT AREAyY CRFEW WORK STATIONS» INTERVOLUME AIRLOCKS
FXPFRIMENT AREAS. . ' ’

2. TWO=WAY HARNLINF AND RF COMMUNICATIONS.SHALLEHE PROVINED BETWEEM
THE PRIMARY OR RACKUP COMTRAL STATINNSs AISLACKs AND BIOMEN CONSOLFE
AND CREWMEN PERFORMING IVA/FVA I[N PRFSSURF SUITS, ;

3, THE GAPARILITY FOR PRIVATE COMMUNIGATIONS WITH THE GROUND SHALL aF
PROVIDED WITHIN EACH OF THE INDIVIOQUAL CREV STATERONMS,

8. THE CAPARILITY TO RECFIVF SELECTARLE ENTFRTAINMENT TYPE AUDIC AND
VIDEOQ COMMUNICATIONS (MUSIC AND TELEVISICA) SHALL BE PROVIDED
STMULTANEQHSLY WITHIN EACH nF THE INDIVINUAL CREW STATEROOMS,

<. THE CAPABRILITY TO RECFIVF SFLECTARLE ENTERTAINMENT TYPF AupiC
COMMUNICATIONS (MUSIC) SHALL BE PROVINED WITHIN THE GALLEY» PRIMARY
NINING AREA AND RFFPEATION AREA,

Ge THE CAPARILITY TO AROANCAST (TIME NELAYEN) SELECTABRLE -EARTHK RACIO
AND TELEVISION PROGRAMS SHALL BE PROVIDED WITHIN THE RECREATION.  ARFA,

7. CHANNEL SELFCTARLE CCTV SHALL BF AVAILARLF FOR PATIENT OR TEST
SURJECT MOMITORING IN ALL AREAS SUPPORTING MEQICAL CARE AND MEDICAL
AND BEHAVIORAL TESTS/EXDFR!MENIS

7.19 ALARMS AND DIQPLAVS

l« AUDIO AND VISUAL ALARM(S) SHALL RE PROVInFn IN ALL HABITABLE ARFAS.
THE AUQIO ALARMS SHALL BF BNTH TONE AND VCICE WITH THE VOICE ALAON
DEFINING THE CREW ACTION TO RE TAKFEN (E.G.» PRE-PROGRAMMED CRFW
ACTIONS). THE VISUAL ALARM(S) SHALL BE OF THE FLASHING LIGHT TYPE AND
SHALL BE USED PRIMARILY TO ALERT THE CREW TO THE PRESENCE OF A
NANGEROUS OR POTENTYIALLY DAMSEROUS SITUATION,

2. ISS ACCFSS NISPLAYS SHALL RE PRAVINED kITHIN THE COMMANNER®S AND
EXECUTIVE STATERNNAMS, THE NATURE OF  THE BISPLAYS, "AND THE _INFORMATION
TO RE DISPLAYEN IS TO BE DETERMINED, :

SPACE NIVISION NORTH AMERICAN ROCKWELL CORPORATION SEF 3. 3.7
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MODULAR SPACE STATINN - INITIAL STATIQOM SYSTEM
3.7.7 CRFi AND HARITARILITY

J3e3.7.2C PERSONAL HYGIENE CRITERIA

e THE PFERSONAL HYGIENE FACTLITIES SHALL RF NIVINED EQUALLY BETWEEN
THE TWO PRESSURE VOALUMES ANN SHALL BF LOCATEN CONVEMIENTLY WITH
RESPECT TO STATEROOMS AND. WNRIK ARFEAS,

2., EQUIPMENT AND PROVISINNS NECESSARY FOR CREW PERSONAL HYGIENE AND
- GROOMING FUNCTIONS SHALL RE PROVINED ANN SHALL HAVE A HIRH REGREE OF
"CREW PHYSIOLOGICAL AND PSYCHOLOGICAL ACCEFTARILITY, THERF SHALL AaF A
" MIMIMUM OF ONF PERSONAL HYGIENE FACILITY IN FACH PRESSURE ISOLATARLF
VOLUME WITH.THE FOLLOWING CAPABILITIFS,

(A) ONE GROOMING STATION WITH SINKs HCT ANN COLD WATER MIXING
CAPARILITYs TEETH BRRUSHIMG CHSPIDARY SCAP NISPENSERy FACE AND KANNDS
WASHINGs RONY SPONGINRy FTC,

(B) NNE URINAL (STANDUP) C

(C) ONE TOILET WITH UPINAL (FEMALE ANAPTINON CONSIDERATIONS)

(D) ONE SHCWER (INCLUDFN IN ONLY ONFE CF THE TWO INITIAL STATION
PERSONAL HYGIENE AREAS)

1, FOQUIPMENT SHALL RF ARRANGEN TO MAXIMIZFE PERSONAL PRIVACY AND TC
MINIMIZE INTERFEREMCE BFTWEFN MALE/FEMALE CREW MEMRERS USING ADJACENT
FQUIPMENT,. SCREENS/NNORS SHALL RE PRQAVINEC IN FRONY OF THE TOTLETS ANF
SHOWER NRESSING ARFAS FOR PFRSONAL PRIVACY,

- S P - D D N R - A P D D R AR S P AR E D D S W S e TR R R TP Mm R D W EE Er Gn D AP D AP AR D R P S e W
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- INITIAL STATION SYSTEM

MONULAR SPACE STATION
3e3e

7 CREW AND HARITARILITY

s 7

-215-1

P R I e e e I e e e e ke e oy N

3e3.7.21

FIXTURES)

TLLUMINATION CRITERTA

CONTRQOLSs ANDN WIRING

TAHLE 3.3.702"'

SHALL RE PROVICED TO SATISFY AS A MINIMIMy
THE LIGHTING REQUIREMENTS (FNOT CANDLES) AS SPECIFIEN IN TABLE 3.3.7.21-1e

ILLUMINATION REQUIREMENTS (FOOT CANDLES)

AREA OVEPHFAD SUPPLEMENTARY EMERG LOW
0IR. NIFFUSED LOCAL LEVEL

CRFW STATERQNMS an NESK 30-50 5 .5

' : ayNK 30-50
CMNRYS/EXEC STATERMS 1n NESK 30-50 5 .5
RUNK 30-50
PRIMARY GALLFY sn WORK COUMTER §0=70 5 CeS
RACKIP GALLEY 10 WORK COUNTER 10-30 5 CeS
PRIMARY DINING VAR TO 20(2)| FATING SURFACE 30-50 5 0.5
RECREATION | VAR T0 2n(2) 30-50 5 .5
PERSONAL HYGIFNE 10 5 0.5
LAVATORIES 30-50 5 .5
TOILETS 30 5 €5
SHOWERS 30 5 .S
EXERCISE 10 - s C.5
MENICAL SELECTARLE WORK COUNTER 50-70 100 0.5
50 ANO 150 DIFFUSEN S00-1000(3)| DIFFUSED
500C1)
WORK STATIONS
MAINTENANCE /REPAIR 30-50 WORK COUNTERS §0-70 10 0.5
FXPERIMENT 30-50 WORK COUNTERS §0-70 10 0.5
AISLESs PASSAGEWAYS 1 0.5
SPACE DIVISION NORTH AMERICAN ROCKWELL CORPORATION CSEC 3e3e7
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HOHULAQ SPACE STATION . INITIAL STATION SYSTEM
3e3.7 CRFW aANND HABITABILITY

NOTES

Ci1y AUXILTARY OIFFUSED TLLUMINATION OF 500 FONT CANDLES WILL BE PROVIDED
AUTOMATICALLY ACTUATED IN FVENT OF POWFR FAILURE, :

(2) VARTARLE LIGHTING TC 30 FOOT CANOLES MAY RF DESIGNEN WlTH 0,5 FCNT
CANDLE LOW LIMIT TO PROVINE NIGHT LIGHT,

(3) DIFFUSED SO0 TO 1000 FOOT CANDLE LAMP SHALL BE LOCATEN ABOVE THE
EXAMINATION AND TREATMFNT BENCH AND BF NIRECTIONALLY ADJUSTABLE
FOR USE IN MEDICAL ANN DENTAL AREA,

EXTERIOR TLLUMINATION FOR EVA QOPFRATIONS WILL RF A MINIMUM OF 2 FOOT-
CANDLES ALONG £VA SURFACE PATHS ANN 7 FCOTCANDLFS AT WORK STATION
SURFACES,

SPACE NIVISION NORTH AMERICAN ROGKWELL CORPCORATION SEC 34347
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MODULAR SPACE STATION -~ INITIAL STATION SYSTEM
3e3.7 CRFW AND HARITARILITY

TLLUMINATION FIXTURE TYPES AND LOCATION RFQUIREMENTS PER FUNCTICNAL ARFEA
ARE !NDICATEP IN TABLF 3.3.7.21-2,

TABLE 3.3.7.21-2 ILLUMINATION FIXTURE MOUNTINGS

TLLUMINATION FIXTURE LOCATIONS AND TYPES
FUNCTIONAL AREA :
I . SUPPLEMENTARY. GENERAL A . EMERG
A rENFRAL STATEROOM BUNK OVERHEAD NDIRECT/ EVERG
NFSK : DIFFISEN TLLUM
R rMnP/ExFP QTATrROONS BHNK : . ILLUMINATION REQ'nN| RENeD
NFSK/TARLE FOR ALL FUNCTIONAL| ALL
AREAS FUNCT
C PRIMARY GALLEY WORK COUNTERS - PLUS - AREAS
GALLEY FOUIPMENT [LO-LFVEL NITE LITE
0O RACKUP GALLFEY WORK COUNTER . TYPE ITLLUMINATION
E NINING AREA TABLE/SURFACE AT 18 TO 24 INCHES
F RECREATION AREA TABLE/SURFACE ABOVE FLOOR REN'D
G PERSONAL HYGIENE AREA LAVATQORY/GROOMING|FOR FUNCTIONAL
TOILETy SHOWERS AREAS
H CREW EXFRCISE AREA { MNONE )
I MENICAL TREATMENT ARFA EYAMINATION CHAIR
WNRK COUNTER
J CREW WORK STATIONS
CCNTROL FUNCTIONS CNNSOLES
MAINTENANCE /REPAIR WARK COUNTERS
FXPERIMENT AREAS WNRK COUNTERS
K STORAGE ARFAS ( NONF )
L AISLESy PASGSAGFWAYS ( NONE )

7.3.7.22 WINDOW CRITERTA

A, WINDOWS SHALL BE PROVIDED AT THE TWO CONTROL CENTERS» LOCATED TO
PROVICE THE CREWMAN SEATED AT THE CONTROL CENTERes VISION OF AN
APPROACHING SHUTTLE OR FREE-FLYING MODULE.

Re A WINDOW SHALL BE LOCATYED IN EACH PRESSURE HATCH OF EACH RERTHING
PORT,

SPACE NIVISINON NORTH AMERICAN ROCKWELL FORPORATION ‘ SEC 3.3.7
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C. A WINDOW SHALL BE LOCATFOD TN THE NDINING/RFCREATION AREA TO PROVICE
THE CREWMAN FARTH ANND CELESTIAL VIEWINA,

Ne A WINDOW SHALL BF LOCATFN IN THE FEXTERNAL (FVA) HATCH OF THE JVA/EVA
AIRLOCK, IN AODDITION THE INTFRNAL (IVA) HATrH OF THE lVA/FVA AIQLOCK

QHALL ALSO INFLUUE A WINDOW,

£s A kINDON SHALL 8E LOCATFN TN THE EXPERIVMENTS AIQLOCK FXTEQNAL FATCH
(E£VA) AND- ALSO INEACH INTERNAL HATCH, "

F. ALL OF THFE AROVE NINDOHS SHALL HAVE A 10 INCH NIAMETER CLEAR ARFA [N
ACCORCANCE WITH THE NASAy» MSC WINDOW DESIGN . '

Go. A 4 INCH DIAMETER WINQOW SHMALL RE LOCATED IN EACH PRESSURE HATCH OF
ALL FLEXPORTS. g ' '

ALL OF THE WINQOW REGUIREMENTS SHALL SATISFY THE REQUIREMENT CF THE
NASAs GUINELINES AND CONSTRAIMT DOCUMENT, MSCN3696 REVISION ‘7.

3.347.23 SECONNARY PERFORMANCE AHARAGCTERISTICS

THE PASSIVE RECREATION SPECIAL TARLE LOCATEN IN THE NINING AREA MAY AE USED
AS A DINING SURFACE FOR TWO CREW MEMBERS.

3.3.7.24 EXPERIMENT PROVISIONS
A. ALL ITEMS FOR CREW CONDITIONING AND CREW NUALIFICATION SHALL BE
PROVIPED. IN ADNITIONs A SIGMIFICANT PORTICON OF THE DIAGNQOSTIC ANND TEST
FQUIPMENT SHALL RE PROVIDEDN. ' :
B. STORAGE ANN REFRIGERATION OF ‘MEDICINES SKALL BFE PROVIDED.

C. SURGICAL INSTRUMENTS SHALL RE AVAILABLE FOR USE BY THE MENICAL
DOCTOR FOR MINOR OPERATIONS ON CREWMFEN, ’

0. THE MAINTENANCE ARFA ANN EOQUIPMENT FOR THE FXPERIMENT OPERATIONS SHALL
BE UTILIZED FOR ALL SPACE STATION MAINTENANCE.

D - . D D D Y WD WD D e WD e S T D D R L - P - G P R WD D G e R M D D MR D b D WD P S Gh G TR W W D WP P W -
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7.,7.7.2S SURSYSTEM DEFINITION -

THE TECHNICAL DATA PRESENTEN IN THESE PARAGRAPHS NOES NOT CONTAIN DESIAN-TQ
REQUIREMENTSy RATHFR THE DATA RFEFLECTS A CONCISE NESCRIPTION OF THE TECH-
NICAL PARAMETERS THAT FORM THE CURRENT BASELINF SUBSYSTEM NEFINITION,., THE
SUMMATICON OF THFSE CHARACTERISTICS WITH THOSE OF THE OTHER SIX FUNCTICNAL
SURSYSTEMS FORM THE BASIS FOR CNANFIGURATIONN LAYOUTSe WEIGHT STATEMENTS AND
POWER PROFILES FOR THE MODLAR SPACE STATION SYSTEM,

JeTeT7e2%5.1 MAJOR ASSEMRLIFS

A. PERSONAL FOUIPMENT ASSEMALY

THE PFRSONAL FOUIPMENT ASSFMBLY CONTAINS CLOTHING/LINENSs GROOMING AIDS»
ANN PERSONAL NOSIMETERS FOR THE CREW MEMBERS, PROVISIONS FOR STORING THE
PERSONAL EQUIPMENT ARE PROVIDEN IN SM-) AND SM-4 MODULES., CAPACITY FOR
S1X CREW MEMRERS FOR 120 NAY STAY TIME IS PROVINEN,

B. GENERAL/EMFRGENCY EQUIPMENT ASSEMALY

THIS ASSEMRLY CONTAINS EQUIPMENT FOR GENERAL AND EMERGENCY USE RY THF
CRFW MEMBERS, THE EQUIPMENT CONSISTS OF A TOOL SETy PORTARLF LIGHTS)
RANIATION NEYECTION NEVICESs FMERGENNY N2 MASKSy PGA ANN SUPPORTs [VA
UMBILICALS PLSS/0PSs MOBILITY AINS AND RESTRAINTSy AND FIRST AIDS KITS,

C. FURNISHINGS ASSEMRLY

THIS ASSEMRLY CONTAINS THE FUPNISHINGS USED RY THE CREW MEMABFRS WHICH
CAn BF EASILY INSTALLED/REMOVFD ANO ARE NOT RUILT IN AS PERMANENT FIX-
TURES., THE FURNISHINGS CONSIST QOF SLFEPING RESTRAINTS/BUNKS (FIXEN ANQ
STOWARE Y? SEATING RESTRAINTS/CHAIRSs WORK SURFACES/DESKSe WORK SUR-
FACES/TABLESs DINING SURFACE/TABLEs AND SPECIAL SURFACE/TARLE.

Ne RECREATION/EXERCISE/CREW CARE ASSEMRLY

THIS ASSEMRLY CONTAINS THE EQUIPMENT NECESSARY TO SUPPORT CREW MEMRER
RECREATIONs EXERCISEs AND MEDTICAL CARE, IT CONSISTS OF PASSIVE RECREA-
TION DEVICESs ERGOMETER/ISOTOMIC EQUIPMENTy MEOICAL/DENTAL DIAGNOSTIC
EQUIPMENTs A PORTABLE X-RAY» MISCELLANFOUS VMEDICAL SUPPLIES» PHARMA-
CEUTICAL AGENTS/NRUGSs EXAMINATION/TREATMENY BENCHe STERILIZERs LOWER
ANNY NEGATIVE PRESSURE DEVICEs MASS MEASUREMENT DEVICEe» MEDICAL LIGHT)
NISTILLED WATER CABINETs PRIMARY AND RACKUP SupPPLY CABINETSv~°lNK AND
SPACE NIVISION NORTH AMERICAN ROCKWELL CORPORATION SEC 34347
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NISPOSAL CABINETRYs ANALYTICAL EQUIPMENT STCRAGE WITH COUNTERs ANALYT-
ICAL EQUIPMENT STORAGE CARINET, PRIMARY AN BRACKUP PHARMACEUTICALS AND
EQUIPMENT STORAGE CARINFTSs AND A SUPPLY CARINFT,

F. FOOD MANAGFMENT ASSFMBLY

THIS ASSEMBLY CONTAINS THE FOOD SUPPLIFES AN[C ASSOCIATED STORAGEs PREPARA-
TIONs SERVING AND CLEANUPs INVENTORY CONTROLs» AND UTENSILS FOR SIX CREW
MEMRERS FOR 120 NAY STAY TIME, IT CONSISTS CF FOONs A FREEZER AND REFRIG-
FRATORs A RESISTANCE AND MICRNWAVE OVENs TWC RECONSTITUTION NDEVICESY TWC
FOON SPILLAGFE UNITSs AN INVENTORY CONTROL UNITs UTENSILSs AND. THREE SKY-
‘LAR TYPE FOOND WARMER TRAYS.

363476252 WEIGHTs POWFR» ANN UNIT/LOCATION CHARACTERISTICS

TABLE 3.3.7.25-1 WEIGHT SUMPARY
WETIGHT (LRS)
MAJOR ASSFEMBLY
CORE [POWER]| sM1 | SM2 | SM3 | smu TOTAL

7.0 CREW HARITARILITY
7.1 PERSONAL FQUIPMENT
7.2 GENERAL/EMFRGENCY EQUIP 733 125| 148 14s 14s| 14s 1438
7.3 FURNISHINGS 220 160 208 sag
7.4 RECREATION/EXER/CREW CARE 3R 210] 639 any
7.5 FOON MANAGEMENT 88| 7s6 44

TOTAL 733| 128 se3| 233] 1271] 990 1855
""""" SPACE NIVISION NORTH AMERICAN ROCKWELL CORPORATION  SEC 1.3.7
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TABLE 3.3.7.25-2 POWER SUMMARY

POWER (WATTS - 24 HOUR AVG)

MAJOR ASSEMALY

. , rORE [POMER| Svy | sM2 | sm3 | swmau TCTAL

7.0 CRFW HABITABILITY
7.1 PFRSONAL EQUIPMENT 1 | B R e
7.2 GENFRAL/EMFRGENCY EQUIP | | | 0
7.3 FURNISHINGS ‘ | " | 0
7.4 RECREATION/EXER/CREW CARPE 1 | e} () vo
7.5 FOOD MANAGFMENT o ‘ | 62 | s24 ’ 4Re

TOTAL I B . 62 | 424 | 0 496

(1) VIOBST DAY - DATTY 24 WP AVFPAGE - 112.8 WATTS

SPACE DIVISION NORTH A“ERICAN ROCKNELL CORPORATION SEC 3.3.7
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TABLE 3,.3,7.25-3 UNIT CHARACTERISTICS/LOCATIONS/QTY

¢ 0 39vg
Lrgcs 03s

' ' UNIT CHARACTERISTICS LOCATION/QUANTITY
ASSEMBLY/SUBASSEMBLY t /
POWER |[WEIGHT | SIZE (INCHES) CORE|PWR|SM-1] SM-2lSM-3lsM-4
T.1 "PERSONAL EQUIPMENT
Clothing/Linens ——— *555 I X — | w—- X
Grooming Aids : - *156 : - [ m—— | X ——— | —m- X
Personal Dosimeters : ——- *0,1 _ I . X ace | aec- X
7.2 GENERAL/EMERGENCY EQUIP
Tools ( 1 Set) ~ —- 150 1 feme ooe | amn | e | —em
Portable Lights ’ ——— 5 , 1 _— 1 1 1 1
Radia-tion Detection - - lO l - o an - - o . .- - - o - -
Emergency O, Masks : —— 2.5 3 - 3 3 3 3
PGA and. Support ——- 55 | -—- 2 SO 2
IVA Umbilicals : ——— - 100 i VG [NV ORI IIESSORE [
PLSS/0OPS - o ——— 122 : cee fmmm ] 2 | e ] e | 2
Mobility Aids & Restraints - { - 120 1 1l 1 1 1 1l
First Aid Kits - - 5 1 —— 1l 1 1 1
Mounts and Supports - T0.5 X bs x X X X
7.3 FURNISHINGS
Sleeping Restra.ints/ Bunks —— .
Fixed —— 20 cen | o 3 won | me- 3
Stowed (Emerg Overlap) ‘ - " 10 28 76 VI 3 —— | a-a 3
Seating Restraints/Chairs —— 10 . omm | ——- 8 — 8l 7
Work Surfaces/Desks -—- 10 30 18 36 | ea= |=== | 3 | === | == | 3
Work Surfaces/Tables | ——— 6 130 36 4O |eme feme | 1 | eem | aem ] 1:
Dining Surface/Table ' - 30 30 36 7 60 | mem |mmm feee| aea | 2 | -a-
Special Surface/Table | - 6 30 36 60 e | emm | cma | wea 2 -
Mounts and -Supports o --- ‘32 : ——m | - X - X X
* 6 Men ~ 120 Days.
50% In. &M 1, a%% L. SN b ' |
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TABLE 3.3.7.25-3

UNIT CHARACTERISTICS/LOCATIONS/QTY (Cont'd)

UNIT CHARACTERISTICS LOCATION/QUANTITY
ASSEMBLY/SUBASSEMBLY :
(LBS) H l W [ D '
T.4 RECREATION/EXERCISE/CREW CARE
Passive Recreation Devices —— 200 e fmme | ame | waa 1 ———
Ergometer/Isotonic Equipment R 50 cme fome | cee | aee | -a- 1
Medical/Dental Diagnostic Equip 16 90 amm fome | cce | cae | a-a 1
Portable X~Ray 300 45 e fmme | | aee | aaa 1
Miscellaneous Medical Supplies -—- 60 e | —-- 1 ——— | —-- 1
Pharmaceutical Agents/Drugs | === 50 —— | ———- 1 e | mma 1
Exem/Treatment Bench —— 50 28 2k 72 | === |- 1 | mem | —-- 1
Sterilizer 1500 30 e | wee | eme | wme | we- 1
Lower Body Negative Press Dev, 250 80 cee | ace | cme | cem | aw- 1
Mass Measure Device 250 50 SN U e e . 1
Medical Light (1000W) 1000 25 | ——- 1 ——| a-—- 1
Distilled H,0 Cabinet - 11.3 30 ol o |eae ame e | mmm | aem 1
Supply Cabinet
Primary - 30.k4 28 60 2k cme | | mmm | mem | - 1
Backup ——- 23 28 60 18 PV Q. 1 ———] -
Sink and Disposal Cabinetry - 10.2 30 ko 24 cem | mom | mee | eece | e 1
Analytical Equip Storage
with Counter -—— 23.9 30 60 pel e foee | cme | ama | aaa 1
Anglytical Equip Storage Cab. ——— 30 T2 34 16 e | emm | e | mee | —-- 1
Pharmaceuticals & Equipment
Storage Cabinet ’ ' :
Primary -—- 54.3 60 o o4 T [T (STEviny vl 1
Backup — 27 60 36 18 | === | em= | 1 | eme | =aa
Supply Cebinet ——- 2l T2 20 24 (SRR [FSTCUO [NV [V (I 1
Mounts & Supports — 57.9 —— - X —— x X
i 1
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TABLE 3.3.7.25-3

UNIT CHARACTERISTICS/LOCATIONS/QTY

(Cont'qd)

ASSEMBLY/SUBASSEMBLY

UNIT CHARACTERISTICS

'LOCATION/QUANTITY

POWER |[WEIGHT | SIZE (INCHES)

CORE|PWR|SM-~1|SM-2SM-3|SM-
(LBS) ["H [ W [ D M-
7.5 FOOD MANAGEMENT

Supply ~— 2600 JE P [ *x ——
Storage —

Freezer 230 300 60 60 48 | amm |emm | emm | a1 | ---
Refrigerator 100 165 36 58 oL e | ame | e | aam 1 ——
Preparation

Resistance Oven 1000 80 24 24 12 cen | ame | mme | a-- 1 ———
Microwave Oven 1450 75 20 24 18 R [P T e 1 ——
Reconstitution Device 300 27 12 8 13 I e B 1 1 -
Serving and Cleanup

Food Spillage Unit 100 25 1k 9 14 ——e | mm— | ——- 1 1 -—
Inventory Control ——— Lo 12 12 18 U R I R ——
Utensils -— 226 16 18 18 e ool IS B *x -——-
Skylab Food Warmer Tray . 328 8 16 13 4,5 [ am= Jom= | === [ 3 PP
Mounts and Supports ——- 56 cee | mme | aaa X X ——-

* 75% IN SM-3
25% IN SM-2
6-Men-120 Days
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MODULAP SPACE STATINN - INITIAL STATION SYSTFM
3e3.7 cnrw AND HABITABILITY

7.3.7.5¢ SUBSYSTEM INTFRFACES
1.3.7.26.1 CREW HARITARILITY/STBUCTURAL AND MECHANICAL INTERFACES

AS A GOAL» CREW/HARITARILITY SHALL PROVIDFE 2S5 MAN HNURS/MONTH AVERAGF FOR
THE PERFORMANCFE 0F SCHEDULEN ANP UNSCHENULEN MAINTENMANCE,

STRUCTURES SHALL PROVINE INSTALLATION AND MOUNTING PROVISIONS FOR EQUIPMENT
OUANTITIES AND LOCATIONS AS SPECIFIEN IN TARLE 3,3.7.25. 3.

STRURTURES SHALL PROVINE FOR MOUNTING OF MOBILITY ANND RFSTRAINT DEVlCES
THROUGHOUT THE SPACE STATION PER PARAGRAPH 3,3.7.7.

THE SPACE STATINON INTERIOR SHALL BE NESIGNED IM ACCORNDANCE WITH GOOD ARCH-
ITECUTRAL ANN NECORATOR PRACTICFS IN ORNER YO PROVINFE COMFORTABLEY EFFIC-
IeNT AND ATTRACTIVE LIVING AND WORKING SPACFS. THE INTERIOR ARRANGEMFENTS
SHALL INSURE CRFW COMFORTs EFFINTENCYs ANND PHYSIOLOGICAL AND PSYCHOLOCGICAL

WELL-BEING,

THE SPACE STATION INTERIOR SHALI BE PARTITIONED INTO BASIC FUNCTINNAL ARFAS
INCLUNING INDIVINUAL CREW STATERNOMSy FOON ANC PREPARATION AND SERVING
ARFASy DINIMG AREASy PFRSONAL HYGIENE AREAS» EXFRCISE AREAs MENICAL TREAT-
MENT ARFAs WORK ARSASs STORACGE ARFEASY ASILESs AND PASSAGEWAYS,

STRURTURES SHALL INSTALL ALL EQUIPMENTS SUCH THAT THEY ARE CAPABLE OF USE
FOR PUSH-OFF» AND SHALL BRE CAPARLE OF REACTING TO CREW IMPACT ILOADS € 200
POUNNS LIMIT APPLIED IN ANY DIRFCTION).

THF CEILING HEIGHT IN GFNERAL MOBILITY AREAS CN THE MAIN DECK OF THE
MONULES SHALL RE A MINIMUM OF 89 INCHES, :

STRUCTURAL NESIGN SHALL BE SUCH THAT ACOUSTIC NOISE LEVELS SHALL RE MAIN-
TAINED IN ACCORNANCE WITH THE CRITERIA SPECIFIFD IN PARAGRAPH 3.3.7.17.

STRUGTURES SHALL PROVINE INSTALLATION AND SHOCK;HOUNT1NG PROVISIONS FOR
VIRRATION EMITTING EQUIPMENT AS SPECIFIED IN PARAGRAPH 3,3.7.17.

34747.26.2 CIEW HARITARILITY/ECLSS INTERFACES

AS A GOALs CREW/HARITARILITY SHALLV°§0VIDEfIl0 MAN HNURS/MONTH AVERAGE FOR
THE PERFORMANCF OF SCHEDULED AND UNSCHENULEDN MAINTENANCE,

ECLSS SHALL PROVIJE EQUIPMENT COOLING FOR HEAT LOADS AS SPECIFIED IN
TABLFE 3.3e2.1etel~1 HEAT LOAN DISTRIBUTION,

SPACE NIVISION NORTH AMERICAN ROGCKWELL CORPORATION SFC 3e3e7
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3.3.7.26,3 CREW HARITARILIT!/EPS'!NJEQFACFS

AS A GDALs CREW/HABITARILITY SHALL PROVINE 30 MAN HOURS/MONTH AVERAGF FOR
THFE PERFORMANCE QF SCHEDULEN ANN UNSCHEQULEN MAINTENANCE,

FPS SHALL PROVINE RENUNDANTLY NTSTRIBUTEN REGULATEND 1207208 Vs 400 HZy AR
ANR 86 VNC (IF REQUIREN) FELECTRICAL POWER, THF OUALITY OF THE, POWER SHALL
RFE PER MIL=-STD-704 EXCEPT FOR THE NC LINE DROP UWMICH SHALL RE 2.5 VOLTS
MAXIMUM BETWEEN THFE LOANS ANN THE REGULATFO RUS, WIRE PROTECTION SHall BE
PROVINED FOR ALL LNADS CONNECTEN TO THE £PS NISTRIAUTION RUSES, WHERE
APPLICARLEY REDUNDANTY DEVICES SHWALL RF EMPLOYEN. CRITICAL LIFE SUPPORT
LOANS SHALL RE MAINTAINED DURING EMERGENCIES AFFECTING ELECTRICAL POWER FCR
A MINIMUM OF 95 HOURS. FPS SHALL PROVINE ELECTRICAL POWER (28 KOUR AVFRARF
WATTS) AS SPECIFIEN (AT THE LNAN BUSES) ARELOW -

: RUTLNUP 3UILDUP NCRMAL EMERGENCY
SHRSYSTEM . STEP | STEP 2 OPERATIONS  OPERATIONS
c/H . _ n 9 nag o

EPS SHALL PROVINE INTERIOR LIGHTING IN ACCORDANCE WITH CREW AND HABITA-
BILITY REQUIREMENTS,

EPS SHALL PQOVIUE EXTERIOR LIGHTYING ALCNG FEVA SURFACF PATHS (TRN) ANN AT
EFVA WORK STATION SURFACES (TRD) IN ACCORDANCE WITH CREW ANN HABITARILITY

REQUIREMENTS, _
743.7+26.4 CREW HARITARILITY/G- INTERFACES

AS A GOAL» CREMW/HARITATLITY SHALL PROVINE S5 MAN HOURS/MONTH AVERAGF. FC°
THE PERFORMANCE OF SCHFEDULEN ANN UNSCHEDULED -MATNTENANCF.

3.3¢7<26+.5 CREW HARITARILITY/RCS INTERFACES.

AS A GOAL»y CREW/HARITARILITY SHALL PROVINE S VAN HOURS/MONTH AVERAGE FOU
THE PERFORMANCE OF SCHFNULEN ANN UNSCHEQULEN MATNTENANCE, .

3.3.7.26.6 CREW HARITABILITY/ISS INTERFACES

AS A GOAL» CREW/HARITARILITY SHALL PROVYINFE 15 MAN HOURS/MONTH AVERAGE FOR
THFE PERFORMANCE OF SCHFEDULED ANN UNSCHEDULEDR MAINTENANCE,

THE 1SS SHALL PROVIDE A STANNARN BI-DIRECTIONAL COMMUNICATION DIGITAL NATA
LINK WITH ALL SURSYSTEM WHICH SHALL INTERFACF WITH THF SURSYSTFM THRNUAGH

- D P D D G D GO D WD D R D G o > G G S P T D e Pe P T e - W WS D W Gr Gh  EE W A Y M L G e A D A R W W WP A W D AR A W e -
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MODULAR SPACE STATION - INITIAL STATION SYSTEM
Je3e7 CREW AND HARITABILITY

STANNARD REMOTE ACQUISITION CONTROL UNIT (RACU). THE RACU INPUT/0UTPUT
INTEQFACE CHARACTERISTICS WITH THE SURSYSTEMS ARF AS FOLLOWS.

NATA BUS PATE - UP TO |0 MRPS

RACU MEMORY SIZF - 8 K (32 31T) WORNS

RACU INPUT/QUTPUT LORIC LEVELS - LOGIC *1°

3.6 4+ O0R - 1,2 VOO
LOGIC 'C* 0,2 + OR - 0,02 Vpr

CINPUT TO RACU FROM SURSYSTFMS

ANALOG - DIGITAL/DISCRETE
QUANTITY 100728 : 287100
INPUT RANGF VNC) n T0 S SEF LNGIC LEVEL
INPUT TYPE" : SINGLE FENDED SINGLE ENNER
INPUT IMPENANCE ' 1| MEGOHM | MEGOHM
SOURCE IMPENANCE B I K OHM | K OHM

NUTPUT FRAM RACU Tn SUBSYSTEM

THE

THE
AND

THFE

NIGITAL(PARALLFL) DIGITALCSERIAL)

QUANTITY - ' 20 )
OUTPUT TYPE ON/OFF PARALLEL ON/OFF SFRIAL

1SS SHALL PROVIDE TIMING SIGNALS TO THE SURSYSTEM,

1SS SHALL PROVIDE CENTRALIZFD SUBSYSTEM CPERATIONAL COMHANO/FONTQCI
MONITORING RASEN ON SUBSYSTEM NATA EVALUATION,

1SS SHALL PROVIDE MANUAL CONTROL CAPABILITY WHICH CAN NVERRIDE THE

AUTOMATED COMMANDS

THFE

1SS SHALL PROVINE SURSYSTEM NATA ACOUISITIONs COMMAND GENERATION ANQ

NISTRIBUTIONs INTERNAL NATA DISQFHINATIONv EXTERNAL NATA COMMUNICATIONS
NATA PRCCESSINGs AND NATA STORARE,

THE

THE

1SS SHALL MAINTAIN A SURSYSTEM LOGISTICS INVENTORY,
1SS SHALL PROVIDE THE FOLLOMING INFORMATICM TO CREW HARITARILITY,
- ALARMS AND DISPLAYS

'SPACE NIVISION NORTH AMERICAN ROCKWELL CORPORATION T SEC 3.3.7
PAGE 042



MONUL AR SPACE STATION = INITUAL STATION SYSTFEM
3.3.7 CREW AND HARITARILITY

AUDIO ANN VISUAL ALARMS SHALL RE PROVICFN IN ALL HARITARLE ARFAS,
VISUAL ALAQMS SHALL RF USED PRIMARILY T0 ALERT THE CREW TO Tuf
PRESENCFE OF DANGERQUS OR POTENTIALLY DANGERQUS SITUATIONS,

1SS AfCFSS NISPLAYS SHALL RE PROVINED WITHIN THE COMMAMDERS STATE-
ROOM,.

COMMUNICATIONS

TWO-WAY INTERCOMMUNICATIONS SHALL BFE PROVINEN RETWEEN EACH OF THE

INDIVIOUAL CREW STATEROOMSs PRIMARY GALLEY, mACKUP GALLEYs DINING

AREAs RECREATION AREA» PERSONAL HYARIENE ARFASs CREW EXERCISE ARFA»
MEDICAL TREATMENT ARFA» CREW WNRKX STATIONGs INTER-VOLUME AIRLOCK s

AND EXPERIMENT ARFAS,

TWO-WAY HARDLINE ANQ RF COMMUNICATIONS CAPABILITY SHALL AZ PRN-
VIDEN BETWEEN THE PRIMARY AND 3ACK!P CCNTQROL STATIONS AND CREWMEN
PERFORMING FVA IN PRESSURE SUITS, TWO-WAY HARDLINE COMMUNICATINNG
CAPARILITY SHALL BE PROVINDED BRETWFEN THE PRIMARY ANN BACKUP CONTROL
STATIONS AND CREWMEN PERFORMING IVA, THF CAPARILITY FNR PRIVATE
COMMUNICATIONS WITH THE GROIND SHALL BE PROVINED WITHIN FACH

OF THE INDIVIDUAL CREW STATEROOMS HINDES STATINN NDPERATNR CCNTRCL,
THE CAPABILITY TN RECEIVF SELECTARLE ENTERTAINMENT TYPE AUNIQ AND
VIBEO COMMUNICATIONS (MUSIC AND TV) SHALL 8E PROVINEND SIMULTAMFEOUS
WITHIN £ACH OF THE INDIVINUAL CREW STATERQOMS,

THE CAPARILITY TO RECFIVF SELECTARLE FNTFRTAINMENT TYPF AUNIC
COMMUNICATIONS (MUSIC) SHALL BE PROVIDEN WITHIN THE GALLEY
PRIMARY NINING AREA ANN RECREATION AREA, ‘

THE CAPARILITY TO RROANCAST (TIME NELAYEDR) SELECTABLE FARTH Ranto
AND TELFVISIOM PROGRAMS SHALL RE PROVICED WITHIN THE RECREATION

INVENTQRY CONTROL

THE CAPABILITY FOR INVENTORY CONTROL OF FOOD SUPPLIES AND MENU
PLANNING SHALL Bf PROVIDFND FOR THE PRIVARY ANN RACKUP GALLFYS,
THE CAPABILITY FOR INVENTORY CONTROL OF CREW CLOTHING AND RMERDING
SHALL RE PROVINED.

3.3.7.26.7 CREW HARITABILITY/CRFW HARBITARILITY INTERFACES

NOT APPLICABLE

SPACE NIVISION NORTH AMERICAN ROCKWELL CORPORATION SEC ,23.7
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MONULAR SPACF STATION - IMITIAL STATTION SYSTEM -
4,0 QUALITY ASSURANCE
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4,0 NUALITY ASSURANCE

A FUNNAMENTAL RFQUIREMENT IN ACCOMPLISHING QUALTITY ASSURANCE 1S T0 ESTABR- -
LISH A PLAN WHICH WILL ASSURE NELIVERY CF A OLALITY PRODUCT ON COMPLETION
OF THE TEST PROGRAM. QUALITY ASSURANCE DETAILED REOQUIREMENTS) FANAGEMENT
APPROACHY AND OQUALITY PROGRAM PLAN DESCRITPION FOR PHASE C/D ARE CONTAINEC
fN SNT71-225y MSS-PROGRAM MASTER PLAN. OQUALITY ASSURANCE IS PROVIDED
THROHYGHOUT THE TEST PROGRAM AS SHOWN IN FIGURF U,0-) BY UTILIZING THE NATA.
BASE PERFORMANCE DATA THROUGHOUT DOEVELOPMENT TEST DESIGN  PROOF TESTs QUAL
IFICATION TESTs» ACCEPTANCE TESTe PRELAUNCH TEST AND MISSION DPERATIONS., BRY
ACCESS TO THE DNATA BASE» EACH DFTAILED OPERATION WILL BE ASURED OF
ANALYSISy EVALUATION AND IMPLEMFENTATION OF QUALITY ASSURANCE. IN ACOITION
TO UTILIZING THE TEST DATA BASEs OQUALITY ASSURANCE WILL BE APPLIED IN AL~
PHASES OF MANUFACTIRINGs DEVFLOPMENT TESTs SYSTEMS INSTALLATION AND CHECK-

ourT.

_ MISSION
DEVELOPMENT , OPERATIONS
REQUIREMENTS - -
ANALYSIS S : T
© PRELAUNCH
SPECIFICATIONS © TEST
“
Q%Y .
> ACCEPTANCE
< TEST
&5 | y
3 »{ SUBSYSTEM
c,o‘\ ‘ QUALIFICAT'OJ‘ __o| PERFORMANCE
ec?‘ TEST DATA BASE
O
35 4}
DESIGN ‘
- PROOF TEST e | ' ;
'DEVELOPMENT
TEST

FIG 8,0-1 OQUALITY ASSURANCE INTEGRATED PROGRAM

O R T L N e B B & T T = o = = = = E oo o @ = o s o ametn mas  owan = w - -
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MODUL AR SPACE STATION - INITIAL STATION SYSTEM
4.0 OUALITY ASSURANCE -

4u.2.1.1 ANALYSIS

ANALYSIS SHALL RE REQUIRED TO VFRIFY SYSTEMy EFOQUIPMENT DESIGN AND- PER-
FORMAMCF REQUIREMENTS, THE ANALYSIS SHALL:  INCLUDE VEPIFICATION BY
SIMILARITYy RY NESIGN CORRELATIONy BY DATA EXTRAPOLATION AND BY COMPUTFR .
STMULATION, THE ANALYTICAL RES!ULTS MAY INDICATE. THAT -~ (A) BECAUSE OF THE,
CONFINENCE IN THE EXISTING OATA» TESTS NFED NOT BE PFRFORMEDs OR

(R) BECAUSE OF INSUFFICIENT DATA OR MARGINAL RESULTS ADDITIONAL ANALYSIS
SHOUL. N RFE PERFNORMENS OR (C) RECAUSE OF LINCONCLUSIVE NATA OR MAPGINAL .
RESULLTSy SPECIFICALLY DEFINED LYMITED. TESTS SHALL BE NECESSARY TO COMPLETE
VERIFICATION, - THESE ANALYSES INENTIFY POSSIRLE HARDWARE WEAROUT
CHARACTERISTICS ANN MINIMIZE THF SCOPE OF TESTING REQUIREND AND YET FULFILL
‘THF NEFESSAQY FLEHFNTS ‘T0 SUPPOQT FLIGHT HORTPINFSS.

8,2.1.2 TESTING

THE TEST PHILOSOPHY WILL CONSIST OF A SET OF GROUND RULES AND CFlTERIA
NEVISEN TO -

ASSIST .IN FORHULATINF DESIGN PFQUIREMENTS AS erL AS TESTo CHECKOUT
AND OPERATIONAL REQUIREMENTS, .

EVALUATE TESY aenutarneurs.

NEVELOP TEST LOGIC» AND A TEST PROGRAM TO MEET THE PROGRAM OBJECTIVES
OF LOW COST» FLEXIBILITYy RELYABILITY» LONG LIFE AND SAFETY.

“A. DEVFLOPMENTAL TEGTING

"ALL DEVFLOPHENT RFQU!RE"ENT§ RESULTING FROM NEW DESIGNS WILL BE
" SATISFIED RY FITHER ANALVSIS’ DEVELOPMENT TESTSs OR A COMBINATION
nF BOTH- o '

nEPTH OF NDEVELOPMENT TESTINGs IN PART, HXLL BE DETERMINED 8Y AN
ANALYSIS OF POSSIRLE FAILURE MODES (FMEA) AND THE CAUSE OF THESE
FAILURES (FMEC), THE INITIAL DETERMINATION WILL RF MADE RASED ON
THF CRITICALITYY OF THE SUBSYSTEM,

STRUCTURAL TESTING WILL VERIFY A SATlSFACTORV DESIGN MARGIN FOR
OPERATIONAL LIMITS,

TESTING OF CANDIDATE MATERIALS WILL BE BASEO UPON THE REQUIREMENTS
OF LONG LIFE EXPOQURE TO0 THE EXTERNAL SPACE ENV!RONHENTS, INTERNAL

SPACE DIV!S]ON NORTH AMERICAN ROCKWELL CORPORATION : SEC u.o
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PQELIMINARY PEPFOQ"ANCE SPECIFICATION 50 71-215-1
MODULAR SPACE STATION - [INITIAL STATICN SYSTEM
4.0 QUALITY ASSURANCE )

4,1 GENERAL QUALITY ASSURANCE

THE SHUTTLE LAUNCH MODULAR SPACF STATION PROGRAM SHALL HAVE A CUALITY
ASSURANCE PROGRAM IN CONSONANCE WITH NHES300.,4 (1B) YO VERIFY THAT THE
EFQUIPMENT IS CAPABLE OF PERFORMING THE SHUTTLE LAUNCH MODULAR SPACRE STATICN
MISSION. EACH COMPONENT OF FVEQRY PROGRAM ELEMENT WILL BE ANALYZED FOFR
QUALIFICATION RFOQUIREMENTS. A NUALIFICATION MATRIX WILL RE ESTABLISHEDN
FROM THFSE REQUIREMENTS, :

4.2 TEST
4,2,1 PHASE | TFEST/VERIFICATION

PHASF | TEST/VFRIFICATION REQUIRES THAT AN OPTIMAL COMRINATION OF "ANALYSIS
CR TESTING RE PERFORMEN TO VERIFY THAT THE EQUIPMENT IS CAPABLE OF FERFORFN-

ING THE SPACE MISSION, THE VERTIFICATION 'PROGRAM FOR ALL EQUIPMENT- SHALL
RE E%TAFLISHED ACCORDING TO ITS QUALIFICATION ANALYSIS,

METHODS T - : TEST TYPES
i ANALYSIS A. DEVELOPMENT
(A) SIMILARITY ' - B. ACCEPTANCE
(B) DESIGN CORRELATION © "Ce QUALIFICATION
(C) MATHEMATICAL : D. INTEGRATED SYSTEMS
(D) COMPUYTER PROGRAM - €. MAJOR GROUND '

Foe PRELAUNCH CHECKOUT
G. IN ORBIT VERIFICATION
K, POST FLIGHT -~

2. TEST DOCUMENTATION

ALL "TEST SEQUENCES SHALL EMPLOY A CENTRAL DATA BANK FOR
SOURCE DATA (TOLERANCES» PROCEDURES» AND HISTORICAL

RECORDS)e THIS SAMF DATA BANK WILL PROVIDE THE DOCUHENTATION
REQUIRED TO ESTARL!QH OUALIFICATION STATUS, :

SPACE DIVISION NORTH AMERICAN- ROCKWELL CORPORATION : SEC 4.0
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: PRELIMINARY PERFORMANCE SPECIFICATION. 8N 71-215-1
MONULAR SPACE STATION - INITIAL STATION SYSTEM .
4e0 QUALITY. ASSURANCE -
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SPACE STATION ENVIRONMENT) AND WILL BE AN EXTENSION OF PRESENT
SPACE MATERIALS TESTING PROGRAMS, : . :

NEVELOPMENT TESTING OF SELFCTED NEW MATERIALS, COMPONENTS)

BREADANARNS AND PROTOTYPE HARDWARE SHALL BE PERFORMED TO EVALUATE
" NDESIGN AND MATERTALS COMPATIBILITY AND TC EVALUATE CAPABILITY CF.

THE NESIGN TO WITHSTAND EXPOSURE TO SHUTTLE LAUNCH MONULAR SPACE
- .STATION ENVIRONMENTS, .

B. ACCEPTANCE TESTING

ACCEPTANCE TESTING O0F SELECYEN FLIGHT OR TFST HARDWARE SHALL BE
PERFORMED IN SUPPORT OF THF SHUTTLE LAUNCH -MODULAR SPACE STATION
PROGRAM AND ACCEPTANCE OF PRODUCTION HARDWARE, ACCEPTANCE TESTS SHALL
BE CONDUCTED PRIOR TO TEST OR C/0 TO ASSURE THAT NO MANUFACTURING .
NDEFECTS NOT READILY DETECTED 8Y NORMAL INSPECTION TECHNIQUES SHALL RE
PRFSENT IN THFE FLIGHT OR TE€ST HARDWARE. THE ACCEPTANCE TESTS ALSO
PROVIDE FAILURE AND OPERATIONAL DATA T0O ASSIST IN THE CORRECTION.

AND ELIMINATION OF THE CAUSES OF FAILURE. ACCEPTANCE TESTS SHALL BE
INTEGRATEN WITH THE MANUFACTURING TESTS AND SHUTTLE LAUNCKH SPACE
STATION CHECKNUY. AS PARY OF A TOTAL PROGRAM TO PROVIDE ASSURANCE THAT
EACH CONTRACTY END ITEM SHALL BE CAPABLE CF FULF!LLING REQUIRED

END USE,

(1) ACCEPTANCF TEST CRITERIA

THE FOLLOWING CRITERTA SHALL APPLY TC SHUTTLF LAUNCH MODUL AR
SPACE STATION COMPONENT ACCEPTANCFE TESTING AND SHALL INCLUODE
FUNCTIONAL TESTS» ENVIRONMENTAL EXPOSURE AS REQUIRED» AND
INSPECTION TECHNIQUES DFSIGNED TO DETECT MANUFACTURING DEFECTS
AND HANNLING NAMAGE» T0 PROVIDE ASSURANCE THAT NO MAL-
FUNCTION EXISTS PRIOR TN SHIPPING SO THAT HARDWARE
CONFORMS TO THE PERFORMANCE SPECIFICATION ANN OTHER
PERFORMANCE CRITERIAs AND TO ASSURE PROPFR EQUIPMENT CALIRRATIONS
OR ALIGNMENTS., .THE NDEGREEs DURATIONs AND NUMBER OF TESTS SkHALL BF
SUFFICIENT TO PROVIDE ASSURANCE THAT FACH HAROWARE ITEM POSSESSES
THE REQUIRED QUALITY ANN PERFORMANCE WI1THOUT NEGRADATION TO THF
HARNWARE, ACCEPTANCE TESTS SHALL INCLUDE» BUT ARE NOT LIVMITED
YO (A) SUCH TESTSs CHECKS» AND INSPECTIONS AS VISUAL EXAMINATION)
FUNCTIONAL CHECKS AND MEASUREMENTS» (P) NON-NESTRUCTIVE TESTS SUCH
AS X-RAYy [NFRAREDs ULTRASONICSs AND PENETRANT AND RADIOGRAPHIC
INSPECTIONs (C) VIBRATION AND THERMAL ENVIRONMENTAL TESTSs» AND
(0) CALIBRATION GR ALIGMMENT, ACCEPTANCE TEST ENVIRONMENTAL
LEVFLS SHALL NOT EXCEFD FLIGHT ENVIRONMENTAL LEVELS EXCEPT

SPACE DOIVISION NORTH AMERICAN ROCKWELL CORPORATION _ SEC 4.0
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MONULAR SPACE STATION = INITIAL STATION SYSTEM
4.0 QUALITY ASSURANGE

UNDER SPECIFIC: anolTlOMQ DEFINED IN THF FNVIRONMENTAL TEST
REQUIRFMENTS,

C. QUALIFICATION YESTING
SPFCIAL QUALIFICATION TESTS THAT HAVE BEEN INENTIFIED FROM THE
OUALIFICATION MATRIX SHALL VERIFY THE CAPARILITY OF FACH SUBSYSTEM
TO MEET TS REQUIREMENTS.

. QUALTFICATION TEST CPITERIA

OUALTIFICATION TESTING CRITERIA OF SHUTTLE LAUNCH MODULAR SPACE
STATION AS ESTARLISHED RY CRITICALITY SHALL RE AS FOLLOWS -

CA) CATFGORY A EQUIPMENT o :

TEST TO THE SPECIFIE" -GROUND AND IN- OPBIT OPERATIONS ENVIDCN—‘
MENTAL NESIGN LIMIT FEXTREMES,

(B) CATFGORY B EQUIPMENT

TEST TC THE SPECIFIEN- GROUND AND IN- ORRIT OPERATIONS NESIGA
L]HIT EXTREME, . ‘

2. OUALIFICATION TESTING WILL BE ACCOMPLISHED ON THE HIGHEST
PRACTICAL LEVEL Of ASSEMALY,

3. QUALIFICATION OF SUBSYSTEMS NOT OPFRATING DURING LAUNCH
WILL INCLUDE FUNCYIONAL TESTS AFTER BEING SUBJECTEN TO THE
SIMULATED LAUNCH ENVIRONMENT (MUST SUQV!VF THE LAUNCH ENVIRCN-
MENTs THEN FUNCTION PROPERLY),

4, QUALIFICATION OF IFRU®S TO A SIMULATED LAUNCH ENVIRONMENT
WILL CONSIDER THE SHUTTLE LAUNCH FENVIRONMENTS,

Do INTEGRATED SYSTEMS TEST (PHASE 11)

INTEGRATEN SYSTEMS TEST WILL SIMULATE ALL MISSION PHASES AND ASSURE
THAT NO ELECTROMAGNETIC INTERFERENCE PROBLEMS EXIST. WHEREVER
POSSIBLEs ALTERNATE/REOUNDANT PATH CHECKOUT CAPARILITY WILL RE
UTILIZED WITHOUT DISTURRING THE FLIGHT CCNFIGURATION.

E. MAJOR GROUND TEST

SPACE DIVISION NORTH AMERICAN ROCKWELL CORPORATION SEC U4.n
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' MQDULAR SPACE STATION - INITIAL STATION SYSTEM
4,0 QUALITY ASSURANCE

MAJOR GROUND TESYS OF SFLECTEDND EQUIPMENT SHaLL RE PERFORMED 70
EVALUATE SYSTFM INTEGRATION ANN OPERATIONAL NEVFLOPMENT FOR THE
STRUCTURALs DYNAMIC RESPONSEs FUNCTIONAL SYSTEM INTERFACE AND PHYSICAL
SYSTEM INTERFACE IN RELATION TO THE FLIGHY AND LAUNCH ACTIONs YINME/
CYCLE LIMITSs ANN ENVIRONMFNTS, MAJOR GROUND TEST VERIFICATION SHALL
BE FOR VIBRO-ACOUSTIC» PROPULSIGONs THERMAL VACUUM» STATIC STRUCTULRAL
AND ENVIRONMENTAL CONTROL . SYBSYSTEM TESTS, - yPON EVALUATION OF THE
TEST DATA AND CORRELATION WITH THE SHUTTLE LAUNCH MODULAR SPACE
STATION RFQUIREMENTSy MAJOR GROUND TESTS SHALL BE ESTABLISHED FOR THE
SPACE STATION INCLUDING APPROPRIATE ENVIRONMENTAL LEVELS» DURATICNS
SHUTTLE LAUNCH MONULAR SPARE STATION INCLUDING APPROPRIATE ENVIRCN-
MENTAL LEVFELSe NURATIONSs AND TEST HARDWARF QUANTITIES.,

1« NEVELOPMENT TFSTS

AREADRNARD AND DEVELOPMENTAL EM]I TEST PATA SHALL BE OBTAINED TO
DETERMINE CORRECTIVE ACTION NECESSARY TO ASSURE ELECTROMAGNETIC
COMPATIRILITY OF THE INTEGRATED SUBSYSTEM CONFIGURATION,

2. EQUIPMENT/COMPONENT TEST

THE SPACE .STATION COMMUNICATION SURSYSTFM RF FOUIPMENT SPECTRUM
SIGNATURES SHALL BRE ACQUIRED AND NOCUMFMTED, -TESTS SHALL INCLUDFE
TRANSMITTERS AND THE DETERMINATION OF SUSCFDTIQILITY CHARACTERIS-
TICS OF EACH MAJOR SPACF STATION RECEIVER,

F. PRELAUNCH CHECKOUT

PRFELAUNCH FHEPKOUT SHALL BF PERFORMED TQ nFMON%TQATE THAT ALL
SUBRSYSTEMS ARE IN A STATE NF OPERATIONAL RFANINFSS ANO ARE
WITHIN OPFRATIONAL LlN!TS. ’

G. IN ORBIT VERIFICATION .

ALL MEASURFMENTS STORED IN THE DATA BANK FROM IN ORBIT FLIGHT
WILL BE AVAILABLE FOR ANALVSIS TO CETERMINE THE CAUSE OF FAILURE
AND VALIDATE IN CLIGHT REPLACEABLE UNITS ACCEPTANCE OR COMPONENT
TEST PROVISIONS. :

He POST FLIGHT

ALL IN FLIGHT REPLACEABLE UNITS WHICH HAVE REEN RETURNED WILL BE
AVAILARLE FOR ANALYSIS TO NETERMINE REST MONES OF OPERATION AND
PART MALFUNCTION AND WEAR,
_SPACE NIVISION NORTH AMERICAN ROCKWELL PORPORATION_ A SEC #.0
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MONULAR SPACE STATION . INITIAL STATION SYSTEM
5,0 PREPARATION AND DELIVERY

S.0 PREPARATION ANn DELIVERY

THREF BASIC MODULE CONFIGURATIONS ARE EMPLCYEC IN THE MSS PROGRAM, CORE
MODULEs STATION MONULE AND POWER MODULE. FACKF RASIC MONULE CONFIGURATION
PRESENTS SPECIFIC REQUIREMENTS FOR PREPARATICN AND DFL!VERY AS CUTLINEN

RELOUW.

Sl nan'MOQULE

S.1.1 TRIAL ASSFMBLY AND CHECKOUT

THE CORF MONULF FINAL ASSEMRLY AND CHECKOUT CPERATIONS ARE CONDUCTED AT ThE
MANUFACTURING STITE WITH THE LONGITUDINAL AXIS IN THE VERTICAL POSITION ANC
THF FLOORS (RULXHEADS) IN A TRAMSVERSF ORIENTATION FOR COHPAflnlLlTY

WITH THF | G EMVIRONMENT,

Sele? PPEPAQATION FOR NELIVERY

Sele2.1 FLUIN LINES ANN ACCUMULATORS

ALL FLUID LINES ANN ACCUMULATORS WILL RE NRAINEN ANN PURGED WITH NRY
NITRNGEN, MNEANFACFE VALVES AT EACH OF THE 10 COCKING PORTS WILL RF
CLOSEN., EACH LINE WILL 8E FILLFN WITH DRY NITROGEN TO A POSITIVE GAUGF
PRESSURF . R ' : -
Sete?2.2 ELECTRICAL CARLESs BUSSFS ANN CONTROL PANFLS.

PLACF ALL SWITCHES IN NFF OR NORMAL PCSITION., PLACE DEADFACFE SWITCHES AT
EACH OF THE 10 NOCKING/RERTHING PORTS IN THE CLOSED POSITION. REMCVE
RATTERIES FOR SFPARATE SHIPMFNT, : ‘ R :
Sele2.3 INSTALL SHIPPING SUPPORTS

INSTALL SHIPPING SUPPORTS AS RENUYIRED FNR EACH 1TEM OF FQUIPMENT,
SHIPPING SUPPORTS WILL PROVINE FNR EQUIPMENT STARILITY WITH THE MNDULE
LONGITUDPINAL AXIS PARALLFEL TO THE GROIND PLANE UNDER NORHAL cnouwn AND
AIR TRANSPORT LOAN CONDITIONS,

Sele2.4 INSTALL SHIPPING COVERS

RETRACT RCS QUANSY INSTALL SHIPPING COVERS ON ALL OPTICAL NEVICES OR
PORTS» INSTALL SHIPPING COVERS NN EACH OF 10 DOCKING/RERTHING PORTS,

SPACE NIVISION NORTH AMERICAN ROCKWELL CORPORATION : SEC S.0



MODULAP SPACE.STATION - ]NITIAL QTAYION SYSTEH
S.n PREPARATION ANp NELIVERY

Sale2e5 INSTALL MOQULFE ON TRANSPORTER
POSITION CORE MODULE ON TRANSPORTER AND SECURE FOR SHIPMENT.
5.5 STATION "OnULE
6.2.1 FINAL ASSEMALY AND CHECKONT
THE STATION MODULE FINAL ASSEMBLY AND CHECKOUT NPERATIONS ARE CONDUCTEN AT
THE MANUFACTURING SITE WITH THE LONGITUDINAL AXIS IN THF HORIZONTAL
POSITION ANN THF FLOORS PARALLEL TO THE GROUNE PILANE FOR COMPATIRLITY
WITH 16 ENV!RONMENT.
§.2.2 PRFPARAtION con NELIVERY
5.2.2.1 FLUID LINES AND ACCUMULATORS
ALL FLUID LINES ANN ACCUMULATORS WILL 8E NRAINFD. AND PURGEN WITH NRY
NITROGEN. NEANFACE VALVES AT EACH OF THE TWO DOCKING/BERTHING PORTS wILL
RE CLOSED. FEACH LINE WILL BE FILLED WITH DRY NITROGEN TO .A POSITIVE GAUGF
PRFSSIURE, : '
§.2.2.2 ELECTRICAL. CABLES» BUSSFS AND CONTROL PANEL

PLACF ALL SWITCHES. IN OFF OR NORMAL POSITION. PLACE NEADFACE SWITCHES
AT FACH NOCKING/BERTHING PORT IN THE CLOSED PCSITION.

5.2.2.3 INSTALL SHIPPING SUPPORTS

INSTALL SHIPPING SUPPORTS AS REOUIRED. SHIPPING SUPPORTS WILL PROVIDE FCR
EQUIPMENT STABILITY WITH THE MONULE FLOORS PARALLEL TO THE GROUND PLANE
UNDER NORMAL GROUND AND ATR TRANSPORT LOAD CONNITIONS.

§.2.2.8 INSTALL SHIPPING. COVERS | |

INSTALL SHIPPING COVERS- ON ALL PORTS» WINDOWS» AND NOCKING/BERTHING PCRTS..
S.2.2.5 INSTALL MODULE ON TRANSPORTER. - - ‘ A
POSITION STATION MODULF ON TRANSPORTER AND SECURE FOR SHIPMENT.

5.3 POMER MODULF |

S.3.1 FINAL ASSFMBLY AND CHECKOMT

SPACE UIVXSION NORTH AMFRICAN RONKWFLL PORPOQAT[ON SEC S.0
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MONULAR SPACE STATION - INITIAL STATION SYSTEM
S.n PREPARATION AND DFLIVERY
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THE POWER MODULE FINAL ASSEMRLY ANN CHECKOUT CPERATIONS ARF CONNUCTEN AT
THE MANUFACTURING SITE WITH THE LONGITUDINAL AXIS IN THE VERTICAL PCSITION
AND THE RULKHEANS IN A TRANSVERSE ORIENTATION FOR COMPATIBILITY WITH THE
16 ENVIRONMENT. :

§.3.2 PREPARATION FOR NELIVERY

5.3.2.1 FLUID LINES ANN ACCUMULATORS

ALL FLUID LINES AND ACCUMULATORS WILL BE DRAINED AND PURGED WITH NRY
NITRNGEN., DFANFACE VALVES AT THE DOCKING/BERTHING PORT WILL BE CLOSER.
EACH LINE WILL RE FILLEN WITH NOY NITROGGEN TC A POSITIVE GAUGE PRESSURE.
5.3.%.2 ELECTRICAL CALRESs BUSSFS AND CONTROL PANELS

ALL SWITCHES WILL RE PLACED IN THE OFF OR NORMAL POSITIONS. DEADFACE
SWITCHES AT THF DOCKING/BERTHING PORT WILL RE PLACED IN THE CLOSED
POSITION, |

5.3.2.3 INSTALL SHIPPING SUPPORTS

INSTALL SHIPPING SUPPORTS AS RENUIRED FOR EACH ITEM OF EQUIPMENT.
SHIPPING SUPPORTS WILL PROVINE FOR EQUIPMENT STARILITY WITH THE MODULE
LONGITUDINAL AXIS PARALLEL TO THE GROUND OLANF UNDER NORMAL GROUNN AND ATF
TRANSPORT LOADS.

5.3.9.8 INSTALL SHIPPING COVERS

INSTALL SHIPPING COVERS ON ALL PORTS» HATCHES AND THE BERTHING PORT,
S.3.2.5 INSTALL MCNULE ON TRANSPORTER

POSITION POWER MODULE ON TRANSPNRTER AND SECURF FOR SHIPMENT,

SPACE NIVISION NORTH AMERICAN ROCKWELL CORPORATION SEC 5.0
: PAGE 0€3



- - D D s G D G S D WP S " P = S S S S SR Y S D T M G an AP P ) WD WD L D D G D D D D D P W P D WD L e e we b S L W ML WD GD W W @ G B G W

MONULAR SPACE STATION - INITIAL STATION SYSTEM

Ren NOTES
NOT APPLICARLE AT THIS TIMg

SPACE NIVISION NORTH AMERICAN ROCKWELL CORPORATION SEC 6.0
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MODUL AR SPACE STATION -A]NIT]AL CTATION SYSTEM
10.0 APPEancFQ - NAYURAL ENV]RONHENT MODEL

10.1 NATURAL ENVIRONMENT MODEL
TABLE OF CONTENTS
1,0 GROUND ENVIRONMENT

TEMPERATURE
PRESSURE
HumIDITY
SUNSHINE

RAIN ;
SAND AND DUSTY
FUNGUS 4
SALY SPRAY
0ZONE

10 gROUND WINDS
1 11 HAIL

1.12 LIGHTNING

[ T " BT "™
OO NG O UWdN) e

- * @ . * L ) * ® L] L]

2.0 ORBITAL ENVIRONMENT

2.1 ATMOSPHERE '

2.2 THERMAL ENVIRONMENT
2.3 RADIATION ENVIRONMENY
2.4 METEOROID ENVIRONMENY

SPACE DIVISION NORTH AMER!CAN ROCKWELL CORPOR&T]DN

SEC 10.1
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MODULAR SPACE STATION — INITIaL STATION SYSTEM
10.0 APPENDICFS -~ NATURAL FNVIRONMENT MODEL

THIS MODEL DESCRIBES THE NATURAL ENVIRONMFNTAL CRITER|A EffECTING SPACE
STATION DESIGN RASED NN THE FOLLOWING FUNFCAMENTAL DESIGN REQUIREMENTS.

1. CAPABLE OF OPERATION IN ORBITS FROM 249 10 270 NM WITH 'NCLINAT'ON
CF ss.0 DEGREES.

2, A MINIMUM OPERATIONAL LIFE OF TEN YEARS.

3. OPCRATIONAL USE IN THF 1681 - 1991 APPROXIMATF TIME PFRIOD

4. LAUNCH FROM KENNEDY SPACE CENTER IN & SHUTTLE VEWICLE.
FOR CONVENIENCE, THE NATURAL ENVIRONMENTS EXPFNRTED DURING SPACE SIATION
NPERATIONS ARE PRESENTED IN CHRONGLOGICAL SEOUENCE AS FOLLOWS- (1.0) GRCUND
NPERATIONS, AND (2.0) ORBITAL OPERATIONS, _

1.0 GROUND ENVIRONMENT

1.1 TEMPERATURE (AIR) =15F TC +115F

1.2 PRESSURE 1050 MR, (15,2 PSTA) MaxIMUM TO 909 VB,
(13,1 FSTAS MINTIMIA

1.3 HUMIRITY | 6 TO 109 PEQCENT ELATIVE HUMIDITY

1.4 SUNSHINE SOLAR FANTATION OF 340 RTI/SO-FT/HR FOR

SIX HOYRS PER LAY

1.5 FRAIN NP YO 0.6 INCH PER HNOUR FOR 12 HOURS:
2.5 INCHES PER HOHNR FCR ONFE HOUR

1.+~ SAND AND DUST AS FNCOUNTERED TN OCEAN BEACK AREAS,
EQUTVAYENT T0O $140-MFSH SILICA FLOUR WITH
PARTICLE VELOCITY P T3 5n0 FT,MIN AND A
DENSITY OF n.2%5 GM/GcU=FT,

1.7 FUNGUS AS EXPFRIENCED IN FLCRIDA CLIMATE,
MATFRIZLS WILL NOT HBE JSED WHICH wWILL
SUPPORY OR RE DAMAGFD 8Y FUNGI,
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MODUL AR SPACE STATICON -

INITIAL STATION SYSTEM

10.0 APPENDICFS - NATURAL FNVIRONMENT MOREL

4.8 SALT SPRaY

1.9 0ZONE

1.10 GROUND WINDS

“1+11 LIGHTNING

P Dk X g

SALY ATMOSPHERE AS ENCOUNTERED IN
COASTAl AREAS, THF EFFECT. OF WHICH IS
SIMULATED BY EXPOSURE T0O A 5% SALT
SOLUTICN RY WEIGHT FOR 48 HOURS.

FIVE YFARS EXPOSURE, INCLUDING 120 HCURS

. AT 0.5 PPM, SIX MONTHS AT 0.25 PPM, AND
. THE REMAINDER AT n.n5 °PPM,

THE MOLULES WILL RE EXPOSED TO THE
A'MOSPP[RE NURING GROUND HANDLING
OPERATIONS. THE WIND SPEEDS. FOR

STRUCTURAL LOADING CONSIDERAYIONS

ARE TO BE DETERMINED.,

THE FOLLOWING CONDITION APPLIES TO SPARE

STATION ONLY WHILE MAYED TO THE {AUNCH
VEHICLF AT KSc- A LIGHTNING CURRENY
SURGE WHICH REACHES A PEAK OF 100,000
AMPFRES AT 10 MICROSECONDS AND DROPS 0
50,000 AMPERES AT 20 MICROSECONDS.

SPACE DlVlSlON NORTP AMERICAN ROCKWELL CORPORATION SEC 10.1
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" MOpDULAR SPACp STATICN - xvxTxAL STATION SYSTEM
10.0 APPENDICFS - NATURA(L ENVIRONMENT MODEL

2.0 ORFITAL ENVIRONMENT

2.1 ATMOSPHERE

FOR MANY SPACE STATION STUDIES, THE AVERAGE STATIC UPPER ATMOSPHERE
MODEL DESCRIBED IN THE KSC. REFFRENCE ATMOSPHFRE (NASA TM-X-53136)
WILL BE SUFFICIENVLY ACCURATE AND MAY BE EMPLOYED. HOWEVER, SUCHK
"DECISIONS wItL REOUITRE NASA CONCURRENCF. FOR SPACE STATION STyDIES
THAT ARE SENSITIVE TO SMALL OR SHCRT-TERM FLUCTUATIONS 1IN

. ATMOSPHERIC. DENSITY, THE PRUPEPTIFS SUMMARIZFED lN THFE FOLLOWING
TABLES, WHICH ARE RASED ON THE MSFC MORIFIFD JACFH]A MODEL
ATMOSPHERE, MAY BF UCED.HITHASUFFICIENY ACCURACY FOR MOST CASES.,
NOMINAL CONDIWIONS ARE SUMMARIZED IN TABLE 2.1-1 AND ARE

BASED ON NOMINAL PREPICTIONS OF SCLAR FLUX AND GEOMAGNETIC ACTIVITY
INDEX. THE LOCAL TYIMF OF DAY 1S TAKEN AS 0900 HOURS T0 OBTAIN TFKE
,4MEAN OPRITAL CONDITIONS. (DAILY MAxIMyM VALUES OCCUR AT 1400 FOURS
AND MINIMUM AT 0400 HOURS.) '

" TABLE 2.1 1
PREDICTED ATMOSPHERIC. GAS PRCPERTIES
' .ron NOPINAL cownyvons

y—

DATE - JANUARY 1, 1981 GM TIME 0900
ALT] DENSITY TEMP PRESSURE MOLE., WT,
(NM) 3 (DEG X) o> |CUNTTLESS)

(GM/CM ) (DYNE/CM )

249| 1.1530£-15] 95¢.5 5.8871€-06 15.5
250] 8.2991g-14] 95¢.5 4.3320E-06 15.1
260| 6.0111E-16] S59.5 3.2154€-06 14.8
270! 4.3806E-16] 95¢.5 2.4437E-06 14.3

DESIGN (TWO SIGMA) CONDITIONS ARE PRESENTEN IN TABLE 2,1-2, THE
LOCAL TIME OF DAY WAS TAKEN TC BRE 1400 HOURS TO C8TAIN THE MAXIMUM
ORBITAL VALUES. DATA PRESENTED IN TABLES 2.1-3 AND 4 ARE APPLICABLE
TO SPACE STATION SYUDIES THAT ARE SENSITIVF TO SHORT-TERM FLUCTUAT-
IONS IN THE GFOMAGNETIC INDEX (USUALLY LASTING FOR SIX TO EIGHT
HOURS )., THE PROPERTIES ARE BASFD CON PRFDICTED TwO SIGMA SOLAR FLUX
VALUES, A LOCAL TIME OF 1400 HOURS, AND A GEOMAGNETIC INDEX OF 200
AND 400. (THE DATA IN TABLE 2.1-4 REPRESENT AN ESTIMATE
OF PROPERTIES THAT WOULD OCCUR FOR A SHORT TIME DURIMG AN EXTREMELY
LARGE GEOMAGNETIC STORM,)
‘SPACE DlVlSION NORYN ANER!CAN ROFKHELL CORPORAYION S SEC 10.1
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PRELIMINARY PERFORMANCE SPECIFICATION . . SD 71-215-1
MODULAR SPAGE STATION - INITIAL STATION SYSTEM '
10.0 APPENDICES = NATURAL ENVIRONMENT MODE( -

TABLE 2.1+2
PREDICTED ATMOSPHERIC GAS PROPERTIES
FOR PLUS TWC SIGMA CONDITIONS

DATE = JANUARY 1, 1981 A GM TIME 1400
ALT| DENSITY TEMP PRESSURE | MOL. wT.
(NM) 3 (PEG K) 2 |(UNTTLESS)

(GM/CM ) (DYNE/CM )
240| a,4644c-15| 1324,0 | 2.8846€-05 17.0
250| 3.4450g-15| 1324.2 | 2.2623g-95 16.8
26g| 2.6741E-15| 1324.3 | 1.7822€-95 16.5

TABLE 2.1-3
PREDICTEN ATMOSPHERIC GAS PRCPERTIES
FOR PLUS TWO SIGMA CONDITIONS WITH AP=200 .

DATE ~ JANUARY 1, 1981 GM. TIME 1400
ALT| DENSITY TeEMP .| PRESSURE - | MOL. wT.
(NM) 3 (NEG X) 2 |CUNITLESS)
. (GM/CM ) ~lcpynE/CM Y |-
240| 6.5263€-15| 1511.0 | 4.6577e-05] . 17.6
250| 5.1526€-15| 1511.7 | 3.7378e-05| 17.3
260| 4.0911E-15| 1512.4 | 3.0135€-05|  17.1
270| 3.26526-15| 1512.4 | 2.4401E-905 16.8
SPACE DIVISION NORTH AMERICAN ROCKWELL CORPORATIIN SEC 1o 1
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MODUL AR SPAGE STATION - TMITIAL STATINON SYSTEM
10.0 APPENDICFS = NATURAL FNVIRONMFNT MOpPEL

YARLFE 2,1-4
PREDICTED ATMNSPHERIC GAS PRCPERTIES
FOR PLUS TWO SIGMA CONDITIONS WITH AP,400

DATE - JANUARY 1, 1081 GM TIMF 1400
AT DENSTITY TEMP - PRESSURE MNLe WTe:
(NM) "3 T J(TEG K) 2 (UNITLESGE)
(GM/CM ) {DYNE/CM )

240| 8.5849E-15| 1706.9 6.7333E-05 1841
250] 6.9124F-15] 1708.5 5.5118€-05] . 17.8
260 5.5954E-15{ 1709.7 4,5310E~-05 17,6
270] 4.5518E-15] 1700.5 3.7365€-05 17.3 "

2.2 THERMAL ENVIRONMENT

T SOLAR FLUX = 425 AaYU/SN-FT/HOUR (ALL WAVE LENGTHS)
EARTH EMISSION = 73 RTU/SQ-FT/HOUR (EXCLUDING REFLECTION)
EARTH AVERAGE ALRENO = 0.40 (VISUAL RANGE) '
EARTH AVERAGE TOTAL ALBEDO = 0.30
SPACE SINK TEMPERATURE 2 ZERO DEGREES 9ANK1NF
MOON EMISSION- )
LOCAL ON SUNLIT PORTION = (4-A)429 COS(R) nru/ca-rv/H0un
WHERE- A = ALRFDNDC
’ B = ANGLF FROM SUBSOLAR POINT .
ANTISOLAR = 2,2 BTU/S0-FT/40UR
MOON AVERAGE NORMAL ALBEDO = 0.077

2.3 RADIATION ENVIRONMENY

THE NATURAL RADIATION ENVIRONMENT 1S DFRIVFD FROM THREE PRIMARY
CONTRIRUTORS~ (A) EARTH*S TRAPPFD RADIATION (PROTON AND ELECTROA
FLUXES)» (B) GALACTIC COSMIC RADIATION, AND (C) SOLAR FLARE EVENTS,

EARTH TRAPPED RADTATION~ THE LEVELS OF EARTYH TRAPPED RRADIATION ARE
DEPENDENT NN ORRITAL ALTITUDE AND INCLINATION RECAUSFE OF THE
CONTOUR OF THE VAN ALLEN BFLTS, AND ARE PARTICULARLY INFLUENCED BY
PASSAGE THROUGH A RFGION OF RELATIVELY HIGH FLUX RFFFRRED TO AS THE
'SOUTH ATLANTIC ANCMALY.* DIFFERENTIAL ENERGY SPECTRA FOR PROTOM
AND. ELECTRON RADIATIDN ARE PRESENTED IN FIGURES 2.3-1 AND -2,
RESPECYIVELY, DATA ARE PRESENYED FOR TWO YYPlPAl ORRITYS (200 NV,
SPACE NIVISION NORTH AMERICAN ROCKWELL CORPORATION " SFEC 10.1
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MODULA9 GPAPE STATINON - ]NIYIAI CTATICN SYSTEM
10.0 APPENDICES = NATURAL ENVIRONMENT MODEL

90 NDEGREE INCILINATION AND 255 NM, 55 NEGREF INCLUVATION)., THE fOSE
RATE AT SKIN SURFACF IS PLOTTED 1IN FIGURE 2,3-3, THF DEPTH DCSE
RATE (5 CM) IS PLOTTED IN FIGURE 7£.3-4. FIGURFES 2.3-3 AND -4 RE-
PRESENTS THE MAXIMUM NOMINAL DOSE RATE FOR THE RANGE OF ORBITAL
ALTITUDES AND INCLINATIONS TO BE FrONSINEREN, THE PLOTTYTED CURVES
REPRESENT NOMINAL VALUES, MULTIPLYING FaCTORS TO agtA!N 10 PERCENT
AND 1 PERCENT PRORARILITY DESIGN VALUES ARF ALSO LISTED ON THESE
FIGURES. A CYLINDRICAL SHELL WITKF HEAVY ENDS IS ASSHMED AS TKE
SHIELDING MODFL.

GALACTIC COSMIC RADTATION- GALACTIC COSMIC RADIATION LEVELS ARE A
FUNCTION OF SOLAR ACTIVITY AND ORPITAL INCLINATION, NOMINAL RADIAT-
ION DOSE RATES FOR THE 255 N, MILF 55 NEGREEZ INCLINATION IS LISTED
IN TABLE 2,7.1 BEIOW. RECAUSE OF THE EXTREME PENETRATING POWER OF

THIS TYPE NF RADIATION, THE INFLUFNCE OF SHIFLD THICKNESS IS NOT
SIGNIFICANT OVER A PRACTICAL DFSIEN RANGE AND THE SKIN AND DEPTH
DOSES ARE ESSENTIALLY THE SAME,

. TABLF 2.3-1
GALACTIC €OSMIC RADIATICN DOSE RATFES (REM/DAY)
I.LOW EARTH ORRIT (255 NM)

55 rE6G.,
SOLAR MINIMUM S N.0NE
SOLAR MAX[MUM 0.005

SOLAR FLARE RADIATION- RADJVATICN LEVELS Duf 10 SCLAR FLARES WwWILY L
NEGLIGIBLE FOR L0Ow INCLINATION ORFITS (1.FS7 THAN 45 "EGRELS)H
BECAUSE OF THF SHIFINING FFFECTY OF THE FARTYH'S MACNETCSPHERE,
HOWEVER, SOLAR FLARF RADIATION CAN BE VERY SIGNIFICINT FOI HICGHER
INCLINAYION EARTH ORPITS AND GFOSYNCHRONOUS, 0OR L uNa®? ORRIT
MISSIONS. DESIGN SOLAR FLARE RANDTATION FLUY AND PIS3FE RATE VS.
SHIELDING NDENSITY RAYA GIVEN IN FOLLDWING SERTINNS ARE TAKEN FRCM
TMX=538¢5, 'NATURAL FNVIRONMENTY CRITERTA FQR THC NASA SPACE STATINN
PROGRAM®, ’

SPACE RIVISINON NCRTYH. AMERTCAN ROCKWELL COQPHRA!iDN SEC 10.1
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PPELIMIVARY PFRFORMANCE QPEFlFICATION ' SD 71-215-1
MODUL AR SPACE - STATICN - IMITIAL STATION SYSTEM
10,0 APPENDICES - NATURAL ENVIRONMENT MODEL
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o5k 255 N M1 559 INCL

104

1031—

DIFFERENTIAL FLUX (PROTONS/cm2/Mev/DAY))

200 N Ml 90° INCL-
1024 '

|
1
010 100 1000
ELECTRON ENERGY (MeV)

FIGURE 2.3-1 PROTON DIFFERENTIAL ENERGY SPECTRA

SPACE DIVISION NORTH AMERICAN ROCKWELL CORPORATION SEC 10.1
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PRELIMINARY PERFORMANCE SPECIFICATIQON SD 71-215-1

MODUL AR SPACE STATION < INJTIAL STATION SYSTEM
10.0 APPENDICFS - NATURAL FNVIRONMFNT MODE!.

.-—--—p-'----—--------—-—---———-o--------------——---‘---- . ]

1010
<
g
.
N
£
3
>
2 .
S 108 —
Z .
0
24
-
U
(TN}
.}
w
X
3
4
<
=
y
&
E 255 N MI, 55° INCL
D

106

200 N MI, 90° INCL
105 l B N RS I 1

0 1 2 3 4 5 6 7
ELECTRON ENERGY (MeV)

FIGURE 2,3-2 FELECTRON DIFFERENTIAL ENERGY SPECTRA
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~—ErrECTFING “SPACE—
STATIQn DESIGN nASED ON THE FOLLOWING FUNTAMENTAL DESIGN REQUIREMENTS,
4. $APABLE OF OPERATION IN ORBITS FROM 249 TN 270 NM WITH INCLINATION
N 55.0 DEGREES. '
2, 4 NIMUM OPERATIONAL LIFE OF TEN YEARS, 5
3. QPCRANONAL USE IN THF 1981 - 1991 APPROXIMATF TIME CERIOD
4. UAUNCH FR KENNEDY SPACE CENTER IN A SHUTTLE VEHICLE
o ddNVENTENCE, THE L ENVIRONMENTS EXPERTED DURING SPACE STATION
PERAVIONS ARE PRESENTED IN C OGICAL SENUENCE AS ROLUOWS- (1, 0) GRCUND
<0P£RAW]0NS, AND (2.0) ORBITAL OPERATIUNj. 557 INCLibas TN
\ . fhnian AN [T
'E-O GHOUND ENV]QQNMENT . -'-_.e...c-:a%
&« ' :
w 1{1 TEMPERATURE (AIR) ~15F TC +115F
= 4> eressuee 'DOSE UNCERTADNTY'FACTORS 2 PS1A) MAXTMUM TO0 o0 V.
"'8" (13,4 P SIAS MINTMOA
o A HUMIPRITY PROBANLIT(Y;- " llMCTF?%C[]NV QEI;AVIVF HUMIDITY
0.0l — |
1d4 SUNSHINE . 50% SOLPR PanATICN.or 3A0 RTN/SO-FT/7HR ¢ (R
10%  sixfrotkslPer|ray
| : 1% 1.23
1d{5 PRrAIN : . — ue-BaQ o & INGH PER HOUR FNR 12 HOYRS:
' 2.5 INCHES PER HOUR FCR OMFE HOUR
1§« SAND AND DUST T AS FNCOUNTERED IN OCEAN BEACK AREAS, |
- - EQUTIVALENT. 10 140-MFSH SIVLICA FLOUR WQTH
PARTICLE VELOCIYY P 13 Snn FT,MIN ANT A
l : DENCITY oF 0015 G“/PU F'.
0,001 L—— -
"1J7 FUNGUS S . AS EXPFRIENCEW IN FLCRIDA CLIMATE. 15

, _ MATFRIALS.WILL NOT RE JSEN WHICH wWwILL
SURFACE DENSITY (GSA/GMROPDAIBMINUMYEFD 3y FUNGI.

FIGURE 2.&»3 UEESE REIE AT SKTie = @it FRaves ) RADFATLION
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MOpUL AR SPACE STATICN - INITIAL STATINN SYSTEM
10.0 APPENDICEQ - NATURAL FENVIRONMENTY MODEL

DOSE RATE (REM/DAY)

DOSE UNCERTAINTY FACTORS

PROBABILITY FACTOR

50% 1.0
10% 1.13
1% 1.23

- 255 N MI, 55°

INCLINATION

0.01 —

MSC
DATA

0.001 L—1 ‘ 1
1 2 5 10

SURFACE DENSITY (GM/CMZ OF ALUMINUM)

15

FIGURE 2.3-4 DEPTH DOSE RATE - EARTH TRAPPED RACIATION
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MODULAR SPACE STATION - INITJIAL STATION SYSTEM
10.0 APPENDICES = NATURAL ENVIRONMENT MODEL

THE FREF SPACE SOLAR PARTICLE FvENT ENyIRONMENT YO BE USED IN
SPACECRAFTY DESIGN 1S AS FOLLOWS- ) .
11 "10?,

|7 25 X 10 T .3 1 MEV < 7 sfio MEV
) 11 =Pt T)I/67
PROTONS N (>T7) = |3 54 X 10 £ i 3 10 vEV <€ 7T <€ 30 MEV
P o 11 =peTY/72
{2.64 x 10 E : T 2 30 MEV
N (> T) 3 7T < 3n MEV
p 4
ALPHAS N (>T) = 12 -2,.14
A 7.07 X 10 v 3 1>30 MEV
WHERE
! 2
N (D>T) .= INTEGRAL FLUX = PROTONS/CM
P .
. o 2
N . (>T)y = INTEGRAL FLUX - ALPKAS/CM
A .
7 ;! = PARTICLE KINETIC ENFRGY - MEV
P(T) = PARYICLE MAGNETIC RIGIDITY - MV
1 2
P(T) = -== T(T ¢ 2 M C )
Z n
E
z = PARTICLE CHARGE IN UNITS OF ELECTRON CHARGE
£ (Z = 1+ FOR PROTONS, 2 3 2 FOR ALPHAS)
€ 13
2 2
M C = PARYICLE REST MASS FNERGY (M C = 938 MEV FOR
0 ) '

PROTONS, 3728 MEV FCR ALPHA PARTICLES)

SKIN AND DEPTH RADIATION DOSES FOR THE DESIGN ORRIT aS a FUNCTICN
OF SHIELDING DENSITY ARE PLOTTED IN FIGURE 2,3-5, THESE CURVES ARE
BASED ON THE FREF SPACE RANIATION FLUX DEFINED AROVE .AND ACCOUNT
FOR INTERACTION WITH THE EARTH'S MAGNETIC FIELD, o

SPACE DlVISl?N NORYH AHER!CAN ROFKUELL CORPORAT!JN ' ~ SEC 10.1
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MODULAR SPACFE STATICN - INITIAL STAVION SYSTEM
10.0 APPENDICES = NATURAL ENVIRONMENT MONEL

- G E S e e W e e AP TS s Y S s WD D M D P SR TR D G M P R TR P Y R WS P D Sk Wh WP WD P T Oh W W R W W UL W WD WS D Y

10,000
'ORBITAL PARAMETERS | CURVE
Loool— - - 255-285 N MI ALTITUDE | * 5,6
50°-57° INCLINATION
’E\ .
CE 00
w
8 P~
a N
z ~
0o ~
Pt ~
2 -.-§
P =~ ~ __ SKIN DOSE (0.1 MM)
— — e —
DEPTH DOSE (5.0 CM)
0.1 | 1 l 1 [ 1
1 3 5 7 9 1" 13 15

SURFACE DENSITY (GM/CM2 OF ALUMINUM)

"FIGURE 2.3-5 RACIATION DOSE-SOLAR PARTICLF EVENT VS CYLINDER WALL THICKNESS
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2.4 METEORO]D ENVIRONMFNWRLE 2,1-4

PREDICTEN ATMNSFHERIC GAS PRCPERTIES

A DETAILEDRDEMLINI THAN ‘QR‘WWRQHHMMWWLMM!CATEQ THE FLU(
10 )EPENDENT ON YIME OF THE Y FASONAL INFLUENCES

N SAGRAD I MRREORG TN BIUX AND METEOR mwmams,a. EVER, FOR LONGa

1eR 1% SF SF. BE RAGED T0 0OBTAIN
A SAMALERMEPEF NI T ON €8 ME TIE CRIEIR UREU X {F 3 ng MIGN [PURPOSES, THIS
ARGEOOURE HAS IBEEN (LRRL KED [IN RASTC 2D TN LARIDSENEEID] IN NASA

REPORT YM™¥T33865, AND SUMMARNNEL CAS 1DESIGN mron ATION BELOW =

PIART BCISE DENGBYY 1 7 MAS S
250] 6.9124E-15| 170AMBTE
PHRT KCISE 1WEL-QGYH T W 74 pAVE R
IN FIGURE 2.4-1,

N AS GIVEN

2.2 THERMAUXEMASRMORELY - AVERAGE ANNUAL CUMULATIVE SPORADJC FLUX = .

MASS MODEL IN LOGARITHMIC PLOT FORM 1s
SOLAR FLUX = 4235 RYU/SO-FESOHOLEE 0 ANATHEMWET LEMARHSAS FOLLOWS;
EARTH EMISSINON =.73 RTI/SQ-FT/HOUR (EXCLUDING REFLECTION) |
EARTH AVERAGE ALRENO = 0440 (VISUAL RANGE)

EARTH AVERASHS TOOTALLQA ADOs = 0LBA37 - 1,213 LOG M

SPACE SINK TEMPERATURE a1 ZERO NEGREES RANKINF

. MOON EMISSIIDN- -6 ' 2°

LOCAI®N SOMSNIT PQROG MW = ] 1=#dad30 cnstmmnwmmmmm (LOG MY
" WHERE< A = ALRFDC

WHERE B = ANGLF FROM SUBSOLAR POANT

ANTISOUMR = NUMBEBR IORRARVICUERS /METER /SEC OF MASS M OR GREATER

" MOON AVFRAGE NORMAL- ALBEDO = 0.073

R'ADIATlmN‘iWﬂmemAMS

THEE NQRAMITA REGNALILIO N GNISIEDAMENETH TIEL TR LA 700 UG (8 PRIDRFECTED
CONTRIRIITORS~ (A) FARTHIS TRAPPFD RADIATICN ¢PRGEOIN AND ELECTRON -
FROAEBART H ADERGUSING: ANTS M BLADING TERAGE GIPE) () SOLA® FLARE EVENTS,

EWHET HODRQAPEIN R A (FIMCTTIORN « GTHE LT VD \E NOFB ¥E ATRMEH FETRAFPEON RADIATION ARE
DEPENDENT NN OPRITAL ALTITEIDE AND INCLINATION RECAUSF OF THE
CONTOUR OF THE VAN ALLEN BFLTS, AND ARE PARTICULARLY INFLUENCED BY
PASSAGE THROUGH A RFAIONDOFIRELATIVELY HIGH FLUX REFFRRED TO AS THE
*SOUTH GTLANTIC ANTOB LW ~--DFFFFRENTIAL ENERGY SPECTRA FOR. PROTON
AND ELECETRON RADIATINN ARER PRESENTED IN FIGURES 2.3~-1 AND -2,
RESPECTIVELY. DATA ARE PRESENTED FOR TWO TYPICAL ORRITS 2200 NM,

STPMITFE TOIWIISSIITIN WURTRHH AMERIIDUMN RODTHOWRLL MR  SEC 4.1
o RAGE 0



MODUL AR SPACE STATION - lvalAL STATION SYSTEM
10.0 APPENDICFS « NATURAL FNVIRONMENT MODEL

R = DISTANCE FROM CENTFR OF EARTH TO ORBIT ALTITUDE
IN UNITS OF EARTH'S RADIUS

THE BODY SHIELDING FAPIOR FOR RANPOMLY ORIENTED cPACFCRAFI (XK ) IS

DETERMINED 8Y THE FOLLOWING PROCENURE - | S
SHIELDED FLUX 1 o COSINF. THETA
“s T UNSRIELDED FLOX . T i
WHERE
R
SINE THETA = =e---
R + H
R = RADIUS OF SHIELDING BODY
M = ALTITUDE ABOVE SURFACE
T T SPACE DIVISION NORTH AMERICAN ROCKWELL CORPORATION SEC 10.1

PAGE 6315



o PRELIMINARY PFRFORMANCE SPECIFICATION ~ °  SD 74-215-1
MODULAR SPACE STATION - INITIAL STATION SYSTEM -
10.0 APPENDICFS « NATURAL FNVIRONMENT MONEL

AVERAGE VELOCITY =20 KM/SEC

PROBABILITY FOR MIDPOINT OF 3 KM/SEC INTERVAL

0.04—

0.02—

. 1 | | | |

0 10 20 30 40 50 60 70 80
ATMOSPHERIC ENTRY VELOCITY (KM/SEC)

FIGURE 2.4-1 VELOCITY PRCBABILITyY DISTRIBUTION FOR SPORADIC METEOROIDS

SPACE DIVISION NORTH AMERTICAN ROCKWELL CORPORATION - - " SEC 10.1
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pp[Ll"‘“ARY PERFORMANCE SPECIFICATION - ~ - SD 71 2151

"MODUL AR SPACF STATION - INLTIAL STATION SYSTEM
10.0 APPEND)ICFS - INDUCED FNVJIROMMENTAL . MODEYL

10.2 vunursn ENVIRONMENT MPnEL
YABL[ 0F conerTs
1.0 GROUND ENVIRONMENT

1.1 ACCELERATION :
1.2 SHUTTLE BASELINE CONF!PURATION

2,0 LAUNCH BOOSY ENVIRONMENT (SHUTTLE)

INTERNAL PRESSURE ‘ :

TEMPERATURE . : e -
ACOUSTICS : o '
VIBRATION

ACCELERATINN

LVRLS IV RV,
VI & WD

.
L]
L]
L4
[

3.0 OR3ITAL ENVIRONMENT
3.1 INTERNAL ATMOSPHERE -

PRESSURE

TEMPERATURE

ATMOSPHERE COMPOSITION
CONTAMINANTS
PARTICULATE

3.2 EXTERNAL ATMOSPHERE

LEAKAGE:

VENTING

PROPULSION

OUTGASSING
MICRGMETEOROID SHIELD
RADIATOR COATING
INSULAT[ON

CMG DESATURATION

3.4 STRUCTURE LOADS

GPACF DIVISION NGRTH. AHERICAN ROCKWELL CORPﬂRATION _ SEC 10.2
PAGE ong
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 MODYHL AR SPACE STATION - lNlTlAL CSTATION SYSTEM
' 10,0 APPENDICES ~ INDUGED ENVIRONMENT AL MODEL
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THIS MODEL SUMMARIZES THE INPRUCED FNVIRONVENT FOR THF SPACE STATION
ELEMENTS DyYRING THE FOLLOWING OPERATIONAL PHASES -

1. LAUNCH FROM KENNEDY SPACE CENTER 1IN p SHUTTLE VFHICLE,

2, OPERATION IN NDRAITS FROV 240 TO 270 NAUTIAAL MITLES (NM) WITH ORBITAL
INCLINATION OF 55 pDEGRFFS.,

1.0 GROUND ENVIRPONMENT

GROUND HANDLING AND TRANSPORTATION INCLUDFS THE ENVIRONMENTS DUE T0O
MOISTING, JACKING, AND TRANSPORTATION ON TRUCK, SEMI-TRATLER, TRAILER, AND
SHIP, THE GROUND HANNLING AND TRANSPORTAVION OF THE SPACE STATION SHALL
NOT IMPOSE LOADS GREATER THAN THOSE EXPERIENCED IN FLIGHT, THIS IS
ACCOMPLISHED BY DIVIDING THE SPACE STATION STRUCTURAL CAPABILITY RY 2,0

TO DEFINE A MAXIMUM LIMITY LOANDING CONDITION WHICH NO GROUND HANDLIMNG OR
TRANSPORTATION MODE MAY EYCEFD. IN THIS MANNER, ALL GROVND HANDLING

AND TRANSPORTATION LOADS ARF LIMITED BY THE STRUCTURAL ALLOWABLES.
REALISTIC LAUNCH WEIGHTS SHOLLD BE USEN FCR THIS CONDITION, LOADS AND
CRITERIA FOR THF NESIGN OF SPACE STATION CROUNND SUPPORT EOQUIPMENT WERE

NGT DEVELOPED IN THE PRESENT STUDY, THE FOLLOWING SHALL SE APPLIED IF

IT DOES NOT CONFLICT WITH THE AROVE=-

1.1 ACCELERATION (APPLIED YO COMPLETE MOBULF ASSFMBI I€S IN GROUND
HKANDLING AND TRANSPORTATION.)
PLIS OR MINUS 2.0 6 IN ANY DIRECTION (SUPERIMPOSED ON 1.0 G STATIC
WEIGHT ACTING DCWNWARD) '

1.2 SHUTTLE BASFLINE CONFIGURATION FIGURE 1,21 TLLUSTRATES THE BASELINE
SHUTYLE CONFIGURATION

P . K R L X N I N S W N R R
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. PRELIMINARY PERFORMANCE SPEFIFICATION Sp 71-215=1
MODULAR GPACF STATION ~ INITIAL €TATION cYSTEM
10.0 APPENDICES - INDUCED ENVIRONMENTA)L MODEL

In
/
/
[ i 143.5FT
+HNy s
+Nz
‘.
!
103.3¢7
!
20.5FT
FIGURE 1.,2-1 SHUTTLE BASELINE CONFIGURATION
SPACE DIVISION NORTH AHER]PAN ROFKWELL CORPORATION SEC 10.2
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HODULAQ SPACF SYAY]ON - INIT1AG x?TATION;SYSTEH
10.0 APPENDICES = INDUCED ENVIRONMENTA) MODEL

- e s D BB G WD W G S G T S MR Yk G G L WM T WR YR SR W W WD WA M A R R M W R T D R W W

2.0 LAUNCH BNOST ENVIRONMENY (SHUTTLE)

2,1 INTERNAL PRESSURE

THE ABSOLUYE PRESSURE 1IN IHE qHUTILE canc BAY ls FIVEN IN FIGURE 2.1-1 FOR
ASCENT AND  IN FIGURE 2,1=2 FOR DESPENT rLICHI DHASF

THE INTERNAL PRcssune uIYPIN THE sPACE STATION ELEMENTG TRANGPORTED IN THE
GHUITLE IS - . .

PRESSURIZED COMPARTMENTS - 14,7 4/~ 0,3 PSI

UNPRESSURIZED COMPARTMENTS - AS DETERMINENR BRY DESIGN OF CONTROLLED
- - VENTING PROVISIONS.

2.2 TEMPERATuRE

A SUMHAQY OF THERMAL DFOUIPFNENTS FOR THE HODULES 1S SHOWN [N TABLE 2,.,2~%1.
BOUNDAPIEQ OF TEMPERATURE ENVIRONMENT IN THE SHUTTLE PARGD BAY ARE DEPICTED

IN TARLE 2 2-2.

TABLF 2.2-1 MODULE THERMAL REUIRFMENTS

NORMAL AIR TEMPERATUFRF . 70 +/- 5 F
MINIMUM WALL TEMPERATURE s? F
MAXIMUM WALl TEMPERATURE . 105 F
MAXIMUM HEAT LOAD TC MCHULE (ON ORBIT) 100 BTU/HR
MAXTIMUM HEAT LOSS FROM MODULE (ON OFRBIT) 2000 BTU/HR

" SPACE DIVISION NORTH AMERICAN ROCKWELL' CORPORATION " SEC 10.2
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PRELIMINARY PERFORMANCE qDErlrerVION S sD 71-215-1
MODUL AR SPACE STATICN . JMITIaL STATION-SYSTEM
10.0 APPENDICES - INDUCED FNVIRONMENTAL MODEL
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16

PRESSURE (PSI)

0 | T . |
0 40 80 120 160 200
FLIGHT TIME (SEC)

FIGURE 2.1-1 SHUTTLE CARGO BAY ABSOLUTE INTERNAL PRESSURE (ASCENT)
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SPACE DIVISION NORTH AMERICAN ROCKWELL CORPORATION ) SEC 10.2?
PAGE 0n5S



14

12

10

PRESSURE (PSI)

10.0 APPENDICES - INDUCED ENVIRONMENTAL MODEL
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MODULAR SPAGE STATION - INTTYAL CSTATION SySYEM
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HIGH CROSS RANGE ORBITER

800 © 1600 - 2400 3200
FLIGHT TIME (SEC)

FIGURE 2.1-2 SHUTTLE CARGC BAY ABSOLUTF INTERNAL PRESSURE
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PRELIMINARY PERFORMANCE °PErlrtrA1
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I e e e R R A R R it il it sfsfindindindad it -

MODULAR SPACE STATICN - INITIAL STATICN

10N

SYSTEM

10.0 APPENDICFS = INDUCED FNVIRONMENTAL MODEL

TABLE 2.2-2 TEMPERATURE LIMITS FOR THE INTERNAL WALLS OF THE CARGO 8AY

(WITH INSULATED COMPARTMENT WALLS)

CARGO BAY DOORS (F)

PAYLOAD EXTERNAL ON-ORBIT ON-ORBIT ’
P » .
SRR A RELAUNCH LAUNCH (DOORS CLOSED) (DOORS OPEN) ENTRY
(F)  MIN MAX | MIN MAX MIN MAX | MIN MAX MIN MAX
100 80 120 80 150 -100 150 N/A N/A -100 250
70 50 120 50 150 -100 150 N/A N/A -100 250
0 -20 120 -20 150 -100 150 N/A N/A -100 250
-300 -100 120 -100 150 -150 150 N/A N/A -150 250
-420 -100 120 -100 150 -150 150 N/A N/A -150 250
OTHER CARGO BAY AREAS (SIDES, BOTTOM, ENDS) (F)
SURFACE TEMPERATURE PRELAUNCH* LAUNCH (DOORS CLOSED) (DOORS OPEN) ENTRY
(F) MIN MAX MIN | MAX MIN | MAX MIN MAX MIN MAXY
100 80 120 80 130 0 130 0 130 0 200
70 .50 120 50 130 -25 130 -25 130 -25 180
0 -20 120 -20 130 -75 130 -75 130 -75 160
-300 -290 120 -290 130 -300 130 |-300 130 -300 150
-420 =290 | 120 | -290 130 -420 130 | -420 130 -420 150

RADIATION SINK AT 4K AND DIRECT SUN RADIATION,

WITH He PURGING WILL BE REQUIRED TO PREVENT LIQUID AIR FORMATION,

CHANGES ARE CURRENTLY BEING INVESTIGATED.

THE EXPOSED SURFACES OF THE PAYLOAD WILL BE SUBJECTED TO THE DEEP SPACE ENVIRONMENT WHICH INCLUDES A BLACK BODY
*CARGO BAY IS PURGED WITH DRY GNy FOR GROUND THERMAL CONDITIONING. FOR BARE LHy TANKS, SPECIAL PROVISIONS

+THESE MAXIMUM TEMPERATURES MAY POSSIBLY BE DECREASED TO ABOUT 150 F 8Y CERTAIN DESIGN MODIFICATIONS, THESE

P et ettt e i de R il il

SPACE DIVISION NORTH AMERICAN POCKWELL CORPORATION
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MODUL AR SPACE STATION = INITIAL STATION SYSYEM
10.0 APPENDICFS = INDUCED ENVIRONMENTAL "MOpEL
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2.3 ACOUSTICS

THE PREDICTED ACOUSTIC SPECTRA EXTERNAL TC THE CARGO BAY OF THE SHUTTLE aRE
GIVEN IN FIGURE 2,3-1., THE ACOUSTIC LFVELS INTERMAL TO THE CARGO BAY AND
EXTERNAL TO THE PAYLOAD WILL DEPEND ON THE STRUCTURAL DESIGN AND SEALING
CONCEPTS SELECTED FOR THE SHUTTLE, BUT ARE EXPECTED TN gE ABNUT 10 DB

LESS THAN THE EXTERNAL ENVIRONMENT, FOR PRELIMINARY DES}GN PURPOSES,
TWO-MINUTE EXPOSURE TO THF OVERALL ENVELOFE OF COMRINED LIFT-QFF AND
TRANSONIC NOISE SHOULD BE USED FOR A TyPICAL MISSION SIMULATION, '

2.4 VIBRATION AND SHOCK

THE VIBRATION SPECTRUM FOR THE SHUTTLE CARGO BAY IS GIVEN IN FIGURE 2,41,
SHOCK LOAD CRITERIA FOR LANNING IMPACT 1S GIVEN IM FIGURE 2.4-2 FOR A RANGE
OF LANDING IMPACT SINK SPFFDS.

'2 5 ACCELERATION

MAXIMUM ACCELERAT!ONS ON SPACE STATION ELFMENTG TRANSPORTEND BRY SHUTTLE ARF
GIVEN IN TABLE 2.5-1. THF RANGE OF ABSOLUTE PRESSURE IN THE SHUTTLE
CARGO BAY IS ALSO LISTED FOR EACH DESIGN CONDITION, S .

LR LR X St g S idndadndetd bl e b it it Rl e L Ll X el R L 2
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T PRELIMINARY PERFORMANCE SPECXFICAYION ’ © SD 71-215-1

MODUL AR SPACE STATION - IVITIAL STATINN SYSTEM
10.0 APPENDICES - INDUCED ENVIRONMENTAL MODEL
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ONE-THIRD OCTAVE BAND CENTER FREQUENCIES (Hz)

FIGURE 2,3-1 PREDICTED ACOUSTIC SPECTRA EXTERNAL TO SHUTTLE CARGO BAY

SPACE DIVISION NORTH AMERICAN ROCKWELL .CORPORATION SEC 10.2
PAGE 009




T2 2 P PP

- ah - -

“WoBuLsR SPacE STATION = (NETHEE STATION sraten

nm.m ﬁPPEmmnme - uwwwccm FMVP?GNHFNVRP

Pﬂi&nMHMAmw PE@F®RMAM©E $9Errrlrsr|0n

w@mrr~>'

' SU 71-215-1

THIS MODEL SUMMARIZES THF 1NFUCED FNVIRONVMENT FOR FTHF SPACE STATION
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MODULAR SPACE STATION - INJTIAL STATION SySTEM
10.0 APPENDICFS ~ INDUCED FNVIRONMENTAL MODEL
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ACCELERATION (G)
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0 ~ 100 200
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FIGURE 2.4-2 SHOCK LOAD CRITERIA FOR LANDING IMPapT
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MODULAR QPACE StatloN -‘lNlT]AL CTATyﬁN SYSTEM
10.0 APPENDICES = [NDUCED ENVIRONMENT AL . MODEL

TABLE 2.5-1 LIMIY LOAD FACTOR CON SHUTTLE CARGO
LOAD FACTOR AS USED HERE 1S ENUAL TO THE TOTAL EXTFRNALLY APPLIED LOAD

DIVIDED BY THE TOYAL VEHICILF WEIGHT AND CARRIES THF SIGN OF THE EXTERN-
ALLY APPLIED LOCAD,

CONDITION
LCAD FACTOR G=S
X Y z
LIFTOFF , 1.4 4/=0.,8" |+/-0.8 ",
HIGH O BOOST 2.1 +7-0.,42 . +0.6
. . . . N . . , -0084
BOOSTER END RURN . 3.3 +/-0.11 . =0.55.
ORBITER END RURN : 3.3 +/=-0.11 . -0.55
OMS OPERATION : 062 0 er-0.1 0.1 -}
ACPS OPERATION i +/~0.1 +/=0.1 +/-0.1
ENTRY * ‘ ’/_"00?5 ¢/=Ne b R -3.0
FLV‘BACK . . "/_-"0025 : "’-006 . ‘102 . v
: ) ’ ‘ ‘3.0 i
LANDING AND RRAKING 40496 *0.6 =30
3 =142 ’
CRASH(CARGO AND EQUIP,)e =840 S 4/=1.5 -4.5
: ' +1,5 e . +2.0

®CRASH LOAD FACTORS ARE ULTIMATE, THESE FACTORS SHALL BFE USED 1IN
DESIGN OF STRUCTURE WHOSE FAITLURE COULD RESULT IN INJURY TO PERSONNEL
DURING A CPASH OR PREVENT EGRESS FROM A CRASHFED VEHICLE.

LR A Bl S etk et Rl Rt R Kokl Dl el el ol aatadatata kol
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PPELIMIVARY PFRFORHANPV QPEFIFICAYION ' ..‘ SD 71-215-1

MODULAR SPACE STATION - INITIAL STATICN SYSTeM
10.0 APPENDICES - INDUCED ENVIRONMENTAL MOpDEL
3.0 ORBITAL ENVIRONMENT

3.1 INTERNAL ATMOSPHERE (CRFW COMPARTMFNTG)

PRESSURE .
&

TOTAL PRESSURE RANGE . . o ™ 0 10 14.7 PSI1A
NOMINAL OPERATING 14,7 PSlaA
DESIGN ; 14.7 PSIaA

YEMPERATURE
ATMOSPHERE 65 T0 75 F
DEW POINT AT 14.7 PY 57 F (MAX.)

RELATIVE HUMIDITY 21 PER. TO 76 PER.

ATMOSPHERIC COMPOSITION

OXYGEN RANGE - : 3.1 70 3.5 PSIA _
. 3.1 PSIA MINIMUM O2
NITROGEN ‘ 6.9 TO 11.7 PSIA
CARBON DIOXIDE 4
NOMINAL 3 MMHG
MAX ITMUM 7.6 MMHG FOR 14 DAYS
EMERGENCY 15,0 MMHG FOR 8 HOURS
WATER VAPOR 8.0 TO 1240 MMHG
CONTAMINANTS
' , 3
BIOLOGICAL ATRBORNE - 100 ORGANISMS/FT
ORGANIC 100 PPM TOTAL - CH4
EQUIVALENT
PARTICULATE
AIR CLEANLINESS LEVEL CLASS 100,000
: 3
250,000 PARTICLES PER FT EQUAL 70O OR LESS THAN 0.5 MICRONS
NOTE - SPACE STATION SYSTEMS AND EQUIPMENT ARE REOQUIRED VO FUNCTICN
PROPERLY WITHIN THE INDICATED NOMINAL OPERATING INTERNAL
ATMOSPHERE AFTER TEMPORARY EXPOSURE TO VACUUM CONDITIONS.
SPACE DIVISION NORTH AMER!CAN ROCKWELL CORPORATION SEC 10.2
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I PRELL [IMINARY  PERFDRMANGE SPECIFICATION TTap 712151
T T OBk SPAGE STATION — INETHAL TTATION SwSTEm T
100 APPERDIOES — [NDUCED FHWIROUWSERTAL MODEL

3,2 EXTERNAL ATMOSPHERE

THE NATURAL ENVIRONMENT EXTERJOR TO THE SFACECRAFY WILL RE CONTAMINATED BY
MATERTIALS LOST FROM THE SPACECRAFY THROUGH LEAKAGE., VENTING, AND PROPULSION
EXHAUST PRODUCTS. CONCENTRATIONS OF THESE CONTAMINANTS ARE AS FOLLOWS.

Ap L§42

ING

02 =~ 2.3 LB/DAY

N2 - 7.6 LB/DAY
12— . €02 = 0406 LB/DAY (2,7 MMHG)
H20 = 0.08 LB/DAY (10 MMHG)

. Vﬁg_lNG

1. fOILET o ' ‘
= . HIGH CROSS RANGE ORBITER
£ gl 02 = 0.032 LB/MAN=DAY
w N2 =~ 0,12 | LB/MAN=DAY
S H20 = 0.225 LB/MAN-DAY
A - OTHER HEAVY FRACTIONS - 0.0416 LB/Nfn-pay
Wl  EVENT 1S NON-PROGRAMMARLE
o; . ) ! .

2, [TRASH DRYING CHAMRFR

41— 02 = 0.03 LBZDAY

N2 = D.12 LB/DAY

. H20 = 030 LB/MAN-DAY

2| ' OTHER HEAVY FRACTIONS - 0.04

HB/MAN-DARY
- VENTING 1S PROGRAMMABLE g

3. SlBﬁILEP;REﬁCJOR CO?:REB?CI%QN
0 : —
0 809 - «..1) LFOPOA Y 2400 -~ 3200 4000
H20 - 0.1 L?ZR!HTTHME(SEC) S
CH4 - u.b7‘LB/D
co2 - 3.d7>LBIDAY
N2 = TRACE QUANTITY
VENTING 1S PROGRAMMARLE (12-HOUR PFRIODS)

FIGURE 2.1-2 SHUTTILE CARGC BAY ABSOLUTE INTERNAL PRESSURE (REENTRY)

§8A§E ﬁlVi§i@N Nﬁﬁfﬂ AMERIGAN ﬁorKVELL CORPORAYION : SEC 10.2
PAGE 006



Do

HODULaR SPaceE SYATION - INITIAL STYATION SYSTEM
10.0 APPENDJCES - [NDUCED ENVJRONMENTAL MODEL
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4, AIRLOCK USAGE

EVA/IVA AIRLOCK EXPER ATRULOCK
02 0.067 LB/MO 0,240 LB/MO
N2 0.221 LB/MO 0,855 LR/¥D

S. EVA (2 MEN, 4 HR FVvA).

02 - 3,2 LBZ/EVENT
H20 = 2.2 LB/EVENT

6. VYVAPOR COMPRESSION WAYER RECLAMATICN

H20 ~ 342 LB/DAY
OTHER HEAVY FRACTIONS - 0.02 LB/MAN=-DAY
VENTING 1S PROGRAMMABLE

7. EMERGENCY - UNDER AN EMERGENCY SITUATION, A CONTAMINATED
COMPARTMENT MAY REQUIRE VENTING TC CLEAR CONTAMINATION, IN
THIS CASEs, THE VENTED GASES WILL CONTAIN NORMAL ATMOSPHERIC
COMPOSTTION AND GENERATED TOXIC CCNTAMINANTS,

8, EXPERIMENT MODULE DEPRESSURIZATION (5000 cU FT)

02 - 87 LB/EVENY
N2 «~ 288 LB/EVENT
H20 - TBD
co2 - T¥BD

OTHER HEAVY FRACTIONS - T8D

PROPULSION = PROPELLANY 02/H2 CONSUMFTION .FOR ATTITUDE CONTROL AND
ORBIT MAKE=UP IS 7.5 LB/pAY, EXPENDER TWICE DAliLY. cOMPOSITION OF
EXHAUST PRODUCTS 1S AS FOLLOWS = WATER, 02 AND HYDROGENe NO EXTERNAL
VIEWING EXPERIMENTS WILL BE OPERATED DURING THIg PERIOD, CMG DESATURA-
TION WILL NOT BE SCHEDULED FOR LESS THAN EVERY g ORRITS

(APPROX 12 HOURS).

EXPERIMENTS WILL BE OPERATED DURING THIS PERIOD, MG DESATURATION
WILL NOT RE SCHEDULED FOR LESS THAN EVERY & ORBITS (APPPOX 9 HRS),

OUTGASSING = FOLLOWING ARE CURRENT ESTIMATES OF THE GENERIC TYPES AND

AMOUNTS OF ORGANIC MATERIALS WHICH WILL BE EXPOSED 10 THE VACUUM/THER-
MAL. SPACE STATION EXTERNAL ENVIRONMENT, THESE DATA SHOULD BE USED AS A
BASIS FOR ESTIMATING THE NATURE AND AMOUNT OF BULK OUTGASSING,

SPACE DIVISION NORTH AMERICAN ROCKWELL CCRPORATION SEC 10.2
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-PRELIMINARY PERFORMANCE SPEFIFIPATION ' SD 71-215-1
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MODUL AR SPACE STATION = INITIAL STATION SYSTEM:
10.0 APPENDICES -~ INDUCED ENVIRONMENTAL MODEL -

1. MICROMETEQROID SHIELD

MATEREAL = GLASS CLOTH LAMINATE, ‘PHENOLIC OR
- POLYIMILE RESIN AND ALUMINUM

- { “ z L Lo

AREA - TBD FT

THICKNESS - TBD IN.

2. THERMAL CONTROL COATING .
MATERIAL - TBD
AREA - "TRD FT,.
THICKNESS - TBD IN,
s INSULATION
A. UNDER RADIATORS (TBD)

B UNDER MICROMETEOROID SHIELD (TBD)

3.3 ACCELERATION

(A) ZERO GRAVITY 1S THE NORMAL ORRITAL OPERATING MODE,

(B) MAXIMUM ACCELERATION FOR TRANSIENT PERIODS ASSOCIATYED WITH ZERC
GRAVITY OPERATIONS (ORBIT MAKE-UF, MANEUVERS AND ATTVITUDE
CHANGES, DOCKING OF LOGISTICS VEHICLES OR EXPERIHENY MODULES,
ETC.) ARE AS FOLLOWS -

1. CMG DESATURATION AND 4.4 X 10(-4) G MAX FCR
. ORBIT MAKEUP . : 140 SECONDS o
2. BERTHING. =~ . . - - 4.0 X' 10(=2) G FOR-0.3 SEC
3. NORMAL OPERATIONS - . -~ . 10(<=4).¢ FOR ‘6 HOURS OR
(QUIESCENT) 10¢(~5).6 FQR 2 HOURS
SPACE DIVISION NORTH AMERICAN ROCKWELL CORPORATION © SEC 1042
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PRELIMINARY PERFORMANCE SPECIFJCATION SD 71-215-1
MODULAR SPACE STATION - INITIAL STATION SySTEM
10.0 APPENDICES - INDUCED ENVIRONMENTAL MODEL

3.4 STRUCTURAL LOADS (TBD)

STATIc AND DYNAMICc STRUCTURAL LOADPS WILL RE EXPERIENCED DURING ORBITAL

OPERATIONS, RESULTING FROM THE FOLLOWING MAJOR SOURCES -

(A) ASSEMBLY BERTHING

(R) GYROSCOPIC AND CORIOLIS FORCES DUE TO ATTITUDE CHANGES AND ORBITAL
MANEUVERS

(Cc) BERTHING OF LOGISTICS VEHICLES AND DEVACHED RAMS

(p) PROPULSION FOR ORPIT MAKE-UP

SPACE DIVISION NORTH AMERICAN ROCKWELL CORPORATIOIN SEC 10.2
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MODULAR SPACE - STATICN - lMlT]AL SIA110N SYSTEM
10.0 APPENDICES - GLOSSARY -
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10.3 G1.0SSARY

THIS GLOSSARY DEFINES THOSE TERMS THAT ARF UNINUE TO THE SPACE STATION AS
WELL AS TERMS FOR WHICH NO STANDARD DEFINITION EXISTS, .

1

ACCIDENT - AN UNPLANNED EVENT WHICH RESULTS IN AN UNACCEPTABLE SITUATION OR
OPERATIONAL MODE.

AVV = ALONG VELOCITY VECTOR

AVERAGE POWER(LOAD) - 24 HOUR INTEGRATFD FLECTRICAL POHER AVFRAGE FOR
WORST CASE ROUTINE navy,

CCTV - CLOSED CIRCUIT TELEVISION
CDDT - COUNTDOWN DEMONSTRATION TEST
CM = CARGO MODULE

CM = CORE MODULE

CMG -~ A CONSTANT SPEED MOMENTUM EXCHANGE REVICE THAT IS GIMBALLED
WITH RESPECT TO THE STATION BODY AXFS, THE GYROS CAN RE EITHER OANE
OR TWO DEGREES OF FREEDOM, TORQUE MOTORS ARF USED AT THE GIMBALS TO
EXERT TORNUES BETWEEN THE ROTOR AND THE STATION STRUCTUREs CONTROL
OF CYCLIC STATION DISTURBANCE TORQUFS 1S ACHIEVED By MOMENTUM
EXCHANGE; I.Ee, BY ORIENTATION OF THE MOMENTUM VECTOR OF THE CMG
DURING ONE HALF CYCLE OF A CYCLIC DISTURRANCF 710 COUNTERACT THE
DISTURBANCE, AND THEN REORIENTATION OF THE MOMENTUM VECTOR OF TRE CMG
DURING THE OPPOSITE HALF CYCLE TO CCUNTERACT THE DISTUPBANCE
TOROQUE OF THAT HALF CYCLE.

CMG DESATURATION - WHEN CMG GIMBAL ANGLES REACH THEIR LIMIT DUE TO BUILDUP
OF NON-PERIODIC DISTURBANCE TORQUES, OTHER MFANS OF APPLYING VEKICLE
TOROUE MUST BE USED 7O RE-INITIALIZF CMG GIMBAL ANGLES TO ALLOW
CONT!NUATION OF THE CMG MOMENTUH EXCHANGE FUNCTYION. -

CONTAINING A HAZARD - LIMITING THE ‘AREA AND TIME OVER WHICH A HAZARD
EXTENDS.

N

GONTROL MOMENT GYRO = SEE €MG ~

CONUS < CONTINENTAL UNITED STATES
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CREDIRLE -~ WITHIN THE ASSUMED PROBABILITY OF OCCURRENCE FOR WHICH 1T IS
NESIRED TO DESIGN AND CPERATE A SYSTEM.

CONTROLLED HAZARDS =~ THOSE WHICH HAVE BEEN COUNTERACTED BY APPROPRIATE
DESIGN SAFETY DEVICES, ALARMS/CAUTICN AND WARMING, AUTOMATIC/MANUAL
ACTION, TIME IS NOY A SIGNIFICANY FACTOR FOR CORRECTIVE aACTION,

CRITICAL FUNCTION - THOSE FUNCTIONS REOQUIRED FOR PFRSONNFL SAFETYY AND FOR
SPACE STATION SURVIVAL FOLLOWING CREDIBLFE MALFUNCTIONS AND/OR
ACCIDENTS.

DRSS = DATA RELAY SATELLITE SYSTEM
DSIF ~ DEEP SPACE INSTRUMENTATION FACILITY

EC! COORDINATES (EARTH CENYERED INERTIAL COORDINATFS) - A COORDINATE
SYSTEM WITH ORTHOGONAL X, Y AND Z AYES DIRECTED FROM THE CENTER OF
THE EARTH, THE +X AXIS IS DIRECTED TOWARD THE FIRST POINT OF ARIES
(VERNAL EOQUINOX) AND THE +Z AXIS 1S5 DIRECTED THRU THE GEOGRAPHIC
NORTH POLE.

EMERGENCY LEVEL - AT A LEVEL SUFFICIENTY ONLY FOR CREW SURVIVAL. REDUNDANCY
OF SOME CRITICAL FUNCTIONS MAY HAVE BEEN LOST,

EMI - ELECTROMAGNETIC INTERFERENCE

ENERGY.HANAGEMENY ~ SCHEDULING OF CONTROL FUNCTIONS SO AS TO TAKE
ADVANTAGE OF STATION FUNCTIONS WHICH CREATE VEHICLE DISTURBANCE

TORQUES.,

FPHEMERIS - LOCl OF POSITIONS OF CELESTIAL BOD*ES AND SPACE VEHICLES
RELATIVE YO EPOCHS OF TIME.

FCLSS - ENVIRONMENTAL CONTROL LIFE SUPPORT SUBSYSTEM

FALLBACK - A HIERARCHY OF PROCEDURES USED 10 MODIFY THE DATA PROCESSING
ASSEMBLY MODE OF OPERAYION TO CIRCUMVENT EQUIPMENT FAULTS AND PROVINE
A DEGRADED SERVICE BUTY STILL PERFORM CRITICAL TYASKS.

FPE (FUNCTIONAL PROGRAM ELEMENT) -~ GROUPING OF SPECIFIC EXPERIMENYS
WHICH PLACE RELATED DEMANDS ON STATION SUBSYSTEMS, :

GEOMETYRIC AXES - SET OF AXES DEFINED RFLATIVE TO THE STATION STRUCTURE,
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GPi. 'GENERAL PURPOSE L ABORATORY®' - SYNONYMOUS WITH IMTEGRAL LABORATORY
FACILITIES®, A SET CF ASSEMBLIES AND EQUIPMENT cAPABLE OF PERFORMING
SELECTED FUNCTIONS IN SUPPORT OF EXPERIMENT AND STATION OPERATIONS,
TYPICAL LABORATORY ELEMENTS ARE PHYSICS, MATFR1ALS PROGCESSING, FLUIN-
MECHANICAL, OPTICAL, PHOTO, DATA ANALYSIS, MEDICAL. ‘

GRAVITY GRADIENTYT MODE - A FLIGHT MODE WHERE THE STATION LONGITUDINAL AXlIg
IS ORIENTED NOMINALLY ALONG THE RADIUS VECTOR, THE BASIC FEATURE
OF THIS MODE 1S THAY GRAVITY GRANIENT TORQUES TEND TO MAINTAIN THE
STATION IN THIS ORIENTATION,

HAZARD - ANY SITUATION OR CONDITION WHICH SIGNIFICANTLY INCREASES THE
PROBABILITY OF INJUURY T0 PERSONNEL CR PERMANENT DAMAGE TO EQUIPMENT.,

IN FLIGHT REPLACEABLE UNIT (IFRU) - ANY PCRTION OF THE MCDULAR SPACE
' STATION SUBSYSTEMS RELCW THE PACKAGF LEVFL, WHICH 1S CAPABLE OF BEING
REPLACED ON-0NRBIT,

INT=-20 INTERMEDIATE-20 LAUNCH VEHICLE, TFIS VEHICLE CONTAINS A S<IC
STAGE, A S<]VB STAGE, AND A INSTRUMENT UNIT (1U),

INT=21 - INTERMEDIATE=-21 LAUNCH VEHICLEs THIS VEHICIE CONTAINS A S-IC
STAGE, S-11 STAGE, AND AN INSTRUMENT MODULE.

.1LCC = LAUNCH CONTROL CENTER
LV = LAUNCH VEHICLE
ML = MOBILE LAUNCHKER

MODEM - MODULATES A SIGNAL INTO ANOTHER FORM SUITABLFE FOR TRANSMISSION aAND
DEMODULATES SIGNALS FOR FURTHER PROCESSING.

MODULE - A SINGLY HABITABLE END ITEM wHICKF CAN BE TRANSPORTED TO AND FRCM
ORBIT INTERNAL TO THE SPACE SHUTYLE, AND CONTAINS ONE 0OR MORE OF THE
*BASIC STATION FACILITIES®, .

MOLECULAR SIEVE « A SUBASSEMBLY CONSISTING OF CO2 ABSORBER AND DESICCANT
BEDS OPERATED ON A REGENERATIVE CYCLE WHICH PROVIDES FOR REMOVAL OF
CO02 FROM THE CABIN ATMCSPHERE AND FCR CONCENTRATION OF THE CO2 FOR
OXYGEN RECLAMATION.

MULTIPROCESSING - AN OPERATJIONAL TECHNIOQUE USED BY COMPUTER CONFIGURATION
SPACE DIVISION NORTH AMERICAN ROCKWELL CORPORATION SEC 10.3
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WiTH MORE THAN ONE PROCESSOR. WHERF MORE THAN ONE PRGCESSOR S
LINKED. INYO THE SAME §YSTEM, IT 1Ig POSSIALE FOR FACH PpOCESSOR 10 BF
HANDLING A SEPARATE APPLICATION FUNFTION,

MULTIPROGRAMMING - 7 TEcHNlOUE UND[R WHICHK SEVERAL APPLchYION PROGRAMS
CAN BE RUNNING QONCORRENTLY IN A SXNGLE PROCFSSOR, WHEN MULTI-
PROGRAMMING TAKES PLACE, THE PROCESSOR SWITCHES BACK AND FORTH FROM
ONE TASK 1O ANOTHER. . -

MSFN = MANNED SPACE FLIGHT- NF TWORK

NADIR - VECTOR DIRECTED ALCNG THE LOCAL VFRYICAL FROM THFE SIAYION To IHE
CENTER OF THE EARTH (SEE ZENITH), .

NEUTER DOCKING SYSTEM - A SYSTEM WHERE TWC ACTIVE OR ONE ACTIVE ANb ONE
PASSIVE SYSTEM CAN RE MATED. . .

NLT - NO LESS THAN
NMT = NO MORE THAN

NOMINAL LEVEL - AT THE LEVEL PLANNED FOR NORMAL OPFRATIONS.' REDUNDANCY OF
ALL CRITICAL FUNCT]ON% 1S AVAILAPLE.‘- :

0OBCO - ONBOARD CHECKOUT

ORBITAL PLANE - PLANE WHICH CONTAINS THE L OCUS OF THFE SPACE STATION'S
ORBIT AND BISECTS THE EARTH AT THE CRBIT INCLINATION "ANGLE MEASURED
FROM THE EARTH*S EQUATORIAL PLANE,

OVV - OPPOSITE VELOCITY VECYOR

PACKAGE = A NON-HABITABLE SPACE STATION EVLEMENTY THAT IS ATTACHED TO A
MODULE (AND IS DETACHABLE) WHICH CAN BE NELIVERED 70 ORBIT AND
T -RETURNED T70. EARTH IN THE SPACE SHUTTLE:ATTACHED TO A MODULE OR
_ SEPARATELY, AND CONTAINS A SELECTED SUBSYSTEM FUNCT]ONAL ASSEMBLY
OR SET OF FUNCTIONAL ASSEMBLIES.

PCM - PULSE CODE MODULAT!ON

PEAK POWER (LOAD) -~ MAXIMUM LOAD HH]CH LB LN RS BE APPI!ED.~'FOR MAXTIMUM
PEAK LNAD DESIGN-TO LIMITATIONS, THF DURATION IS 'CONSIDERED TO BE
LIMITED YO LESS THAN 1 MINUTE AND THE FREQUENCY OF OCCURRENCE TO

BE NO MORE OFTEN THAN TWICE 1IN ONE HOUR. :
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MODUL AR SPACE STATION <~ INITIAL STATION SySTEM
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PRESSURE JSOLATABLE VOLUME = 5 PRESSURE J1SOLATABLE YOLUME 1S A COMBINATION
OF SHIRTSLEEVE CONNECTED MODULES AND/OR PORTIONS OF MODULES WHICH CAN
BE PRESSURE ISQLATED FROM THE REMAINDER OF THE SPACE STATION, AND
WHICH CAN PROVIDE ENVIRONMENTAL CONTROL, LIFF SyPPCRT, POWER,
BERTHING .PORTS, 'AND CTHER FUNCTIONS NECESSARY FOR CREW SAFETY AND
RETURN TO EARTH WITHOUY. REQUIRING ACCESS OR HAVING TO USE HARDWARE I[N
OTHER PRESSURE ISOLATARLE VOLUMES,

PRINCIPAL AXES = SET OF AXES CENTERED AT THE COMB!NEn VEN!cLE cé AND
ORIENTED SUCH THAT THE PRODUCTS OF INERTIA VANISH. :THE VARIATION
BETWEEN THE STATION'S GEOMETRIC AXES AND THE PRINCIPAL AXES MAY BE
CONSIDERED A ROUGH GAUGE OF THE AMOUNT OF VEHICLE AQYMMETRY S
¢ IGNORING NON=-UNIFORM WEIGHT DISTRIRUTION),

PROCESSOR - A DEVICE CAPABLE OF ACCEPTING DATA, APPLYING PRESCRIBED
PROCESSES TO THEM, AND SUPPLYING THE RESULTS OF THESE PROCESSES, .
A PROCESSOR CONSISTS OF A CONTRCL UNIT, ARITHMETIC AND LOGIC UNIT.

PROGRAM INTERACTION - DIFFERENT PROGRAMS MAY USE THE SAME DATA RECORDS.
GAME ROUT'NE, POSS]P|Y ‘AT THE SAME TYIME..

QUEUE - A LIST OF TRANSACYIONS HA]TING FOF THE ATTYENTION OF A PROCESSOR,
A FILE CHANNEL TO BECOME FREE, OP FCR AN OUTPUT LINE T0 BECOME
AVAILABLE. - : T o

RACU ~ °*REMOTE ACQUISITON AND CONTROL UNIT*, THESF UNITS wWlLL ACCEPT
PRECONDITIONED DATA SIGNALS IN EITHER DIGITAL OR ANALOG FORM,
DIGITIZE AND FORMAT DATA FOR TRANSMISSION YO THE DATA PROCESSING
ASSEMBLY, AND WILL DECODE AND DISTRIBUTE COMMANDS 70 THE 'USER.

RAD = UNIT OF MEASUREMENT WHERE ONE RAD RFPRESENTS RADIATION ENERGY OF
100 ERGS PER GRAM IMPARTED BY IONIZING PARTICLES TO THE IRRADIATEC
MATERIAL AT THE POINT OF INTEREST, RADIATION NESCRIBED 'IN RADS IS
CALLED THE ABSORBED NOSE. - T o : o

RAM = RESEARCH APPLICAT]IONS MODULE - A SEFARATE EXPERIMENT DEDICATED
MODULE CONTAINING EXPERIMENT (FPE) FQUIPMENT AND SUBSYSTEM EQuUlp-
MENT AS REQUIRED YO AUGMENTY STATION SUPPLIED UTILITIES, THE TwO .
CLASSES OF RAM'S ARE -

ATTACHED -~ THOSE WHICH OPERATE WHILE ATYTACHEN TO THE STATION, :

DETACHED - YHOSE WHICH OPERATE IN ‘A FREE FLY]NG HODE AROUND
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THE STATION, BUT ARE PERIODICALLY ATTACHED FOR SERVICING,

REDLINE OQUANTITY - THE QUANTITY OF CONSUMMABLES REQUIRED IN ADDITION TO
THE NORMAL 120 pAYS SUPPLY IN THFE EVENY OF THE OCCURRENCE OF TwWO
FAJLURES CONSTITUTINE YHE ( ARGESY REQUIREMENT FROM A 1ST oF
CREDIBLE FAILURES. THE REDLINE VALUE 1S THE MINIMUM QUANTITY WHICH
1S ACCEPTABLE FOR NORMAL OPERATIONS, NO NORMAL OPERATIONS WILL BE
PLANNED WHICH RESULT IN LESS THAN THE REDLINF FOR EACH CONSUMMABLE,
IN THE EVENTY OF AN UNPLANNED REDUCTION OF ANY ONE CRITICAL
CONSUMMARLE RELOW THE REDLINE VALUE, A LAUNCH OF A SPACE SHUTTLE
1S REQUIRED FOR RESUPPLY.

REDUCED LEVEL = AT A LEVEL 1.OWER THAN PLANNED, BUT STILL SUFFICIENT FOR
LIMITED MISSION ACCOMPLISHMENT. RETUNDANCY OF ALL CRITICAL FUNCTIQONS
1S AVAILABLE.

REM (ROENTGEN EOUIVALENT MAN - QUANTITY OF RADIATION THAT HAS THE SAME
310LOGICAL EFFECT ON MAN AS THE ABSCRPTION OF THE ROENTGEN OF GAMMA
OR X RADIATION,

RESCUE = EVACUATION OF PERSONNEL FROM A DISTRESSED VEHICLE USING SEPARATELY
BASED VEHICLE(S) AND THE SUBSEQUENT SAFE RETURN TO EARTH OR TO A
SPACE VEHICLE CAPABLE OF SUSTAINING -THE PERSONNEL,

RESIDUAL HAZARDS - THOSE FOR WHICH DESIGN PROVISIONS, SAFETY OR WARNING
DEVICES, OR SPECIAL PROCEDURES MAVE NOT 3EEN PROVIDED FOR
COUNTERACTING THE HAZARD,

RESTRICTED ACCESS = ACCESS TO AN AREA SUCH THAT A SINGLE FAILURE OR
ACCIDENT COULD PREVENY SAFE CREW PASSAGE THROUGH THAT PATH,

SABATIER REACTOR - A SUBASSEMBLY WHICH RECLAIMS OXYGFN BY THE COMBINATION
" OF HYDROGEN WITH COLLECTED €02 FROM THE MOLECULAR SIEVE TO FORM
METHANE AND WATER, THF WATER IS SURSEQUENTLY FLECTROLYZED TO

PRODUCE OXYGEN FOR METABOLIC AND LEAKAGE NEEDS ON THE SPACE STATION,
SAFE = FREE OF HAZARDS
SHUTTLE - SPACE SHUTTLE
SM = STATION MODULE

50/S1 (SPACE OPERATIONS/SCIENTIFIC INVFSTIGATIONS) - AN ACRONYM FOR
ON-ORBIT EXPERIMENT AND APPLICATION ACTIVITIES,
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VECTOR - A GENERALIZED N-DIMENSIONAL VECTOR REPRESENTING THE
COMPONENTS OF VEHICLE POSITION AND VELOCITY, THIS VECVOR MaY BE
EXPRESSED IN TERMS OF ORBITAL ELEMENTS OR INERTIAL COORDINATES,

STRAPDOWN IMU - AN INERTIAL MEASUREMENT UNIT WHOSE INERTIAL SENSING

ELEMENTS (ACCE|EROMFTERS AND SENSING GYROS) ARF MOUNTED [N A FIXED
ORQIENTATION WITH RESPECT TO THE STATION RODY AXES (NAVIGATION BASE).
THE INERTIAL REFERENCE FRAME IS MAINTAINED IN STATION RODY AXES BY
SOFTWARE,

SUSTAINED POWER(LOAD) - MAXIMUM LOAD WHICF WILL BE APPLIED FOR A PERIOD

GREATER THAN ONE MINUTE, FOR MAXIMUM SUSTAINED LOAD DESIGN-TO
LIMITATIONS, THE DURATION OF THE APPLIED LOAN 1S CONSINDERED TO BE
LIMITED T0 LESS THAN 1.0 HOUR AND TC OCCUR NO MORE THAN TWICE IN
ANY 24 HOUR PERIOD.

TARGETS OF OPPORTUNITY - UNPLANNED TARGETS OF INTEREST FOR EXPERIMENT

TRD =

TOXIC

UTE -
VAB -

x-POP

X-POP

X-POP

VIEWING,
TO BE DETERMINED IN PHASES C AND D

CONSTITUENTS = MAY Rf DELETERIOUS TO THE HEALTH OR WELL-BEING OFf
ONBOARD PERSONNEL, OR MAY DEGRADE CREW PERFORMANCE SO AS TO AFFECY
MISSION PERFORMANCE, OR MAY INTERFERE WITH PHYSIOLOGICAL FUNCTIONS
IN SUCH A MANNER AS T0 BIAS RESULTS OF MEDICAL EXPERIMENTS,

UNIVERSAL TEST EQUIPMENT,
VERTICAL ASSEMBLY BUILDING

-« A FLIGHY MODE CONSISTING OF THE STATION X-AXIS ORIENTED
PERPENDICULAR YO THE ORBITAL PLANE. X-POP MAY BE VISUALIZED AS
FLYING *RROADSIDE* (LONGITUDINAL Ax1S PERPENDICULAR 70 THE ORBITAL
PLANE) AS OPPOSED T0 FLIGHY LIKE AN ARROW,

INERTIAL - THE FLIGHY MODE WITH THE STATION X-AXIS PERPENDICULAR YO
THE ORBITAL PLANE AND ALL STATION AXES MAINTAINED IN A FIXED
ORIENTATION WITH RESPECY TO THE ORBIT PLANE.

LEVEL - THE FLIGHT MODE WITH THE STATION X AXIS PERPENDICULAR TO
THE ORBITAL PLANE WITH YHE STATION ROTATING AT ORBITAL RATE ABOUT
THE X=-AXIS TO MAINTAIN THE +7-AXIS ORIENTED ALONG THE RADIUS VECTOR
AND POINTED TO THE GROUND.
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y-POP

Y -POP.

y-POP

ZENITH

2-POP

Z-POP

z-POP

MODUL AR SPaACE STAYION - INITIAL STATION SYSTEM
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- A FLIGHY MODE CONSISYING OF THE STATION y-ax!IS ORIENTED"

PERPENDICULAR TO THE ORBITAL PLANE, . Y-POP MaY BE VISUALIZED AS

FLYING:LIKE ‘AN -ARROW (LONGITUDINAL AXIS PARALLEL TC THE VELOCITY
VECTOR).

INERTLAL = THE FLIGHT ‘MODE WLTH -THE STATION -Y=aAXIS PERPENDICUL AR
TO THE ORRITAL PLANE ANp ALL STATION AXES MAINTAINED. IN A FIXED
ORIENTATION WITH RESPECT TO THE ORBIT PLANE. ,

LEVEL - THE FLIGHT MODE WITH THE STATION y-aAX1S PERPENDICULAR TO THE

"ORBITAL PLANE WITH THFE STATION ROTATING AT ORBITAL RATE ABOUT THE

Y=AXIS TO MAINTAIN THE +2- AX!S ORlERYED ALONP THE: RAD!US VECTOR AND

'PO!NTED ‘TO THE GROUND.

- VECTOR DIQECTED ALONG THE LOCAL VERTICAL FROM THE STAY!ON AHAY
FROM THE PENTER OF THE EARTH (SEE NADIR).

- A FLIGHT MODE CONCISTING oF THF SYATION Z- AX!S OR!ENTED
PERPENDICULAR TO THE OFRBITAL PLANE,:

INERTIAL -« THE FLIGHT MODE WITH THE STATION Z- AX1S PERPENDICULAR

-TO THE ORBITAL PLANE AND ALL STATION AXES MAINTAINED lN A FIXED
'OQIENTATION HITH RESPECY TO THE ORBIT PLANE.

LEVEL - THE FLIGHT MODE WITH THE STATION 2- Aqu PERPEND]CULAR ro
THE ORBITAL PLANE WITH THE STATION ROTATING AT ORBITAL RATE ABOUT
THE Z-AXIS,
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