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INTRUDUCTIGN

The 305 Issues contained inm this volume represent topics recommended for study
in order to develop requirements in support of Space Station crew performance/
productivity. The process by which these Issues were developed is described in
yolume I. one hundred eight of these Iccues were selected and tepically arocuped
to prepare &7 study Management Plans. which are contained in Volume V.

The overall subiect matter, Space Staticn elements affecting crew productivity,
was oraanized into a coded Subelement listing, which 1s included in this volume
fnr the reader’s refevence. Each Issue i< numbered according to that 5-dialt
topical codina scheme. Multiple Issues within a Subelement (topic) are
cequentially numbered, forming a 7-digit Issue number. The first diagit
corresponds to cne of five element Groups. Groups | through 4 are IVA specific;
Group S elements relate to IVA/EVA Interface.

Because it was not possible to complete and fully integrate these study results
with thoce of the Advanced EVA Systems studies (refer to Volume I} all Group S
Issues are “"Preliminary”, and are so marked.

The Requirements column on each Issue page shouws a cross-reference to the

unresolved reaquirement statement(s) (sometimes omitted) contained in volume III,
correspondingly organized bv the same Subelement number - unlese otherwise
noted.

Recause topical cverlaps were frequently encountered, many initial Issues weve
cansolidated to form this final set. Apparent gaps, therefore, may be accounted
for by an Issue described within a reiated Subelement.
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A glossary of abbreviations used throughout the study documentation i
inciuded.

The comolete set of Volumes for the Human PFroductivity Final Report are:

volume I - Final Report (Study Description)
Vaolume 11 - Executive Summary (and Oral Review)
Volume III - Reguirements

--=) Volume IV - Issues
Volume V - Management Plans
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11010701
11010301
11010901
11020101
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11020301
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11050301
11050401
11060101
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11090101
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11020202
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LIST OF ISSUES

IMINIMUM ACTIVITY AREA VOLUME ROMTS
{MULTI-USE VS DEDICATED SPACE CRITERIA
iCUMPARTMENT/AREA ADJACENCY CRITERIA
IMODULE/ACTIVITY AREA ORIENT'N STANDARD
{EXPANDED VS REDUNDANT FACILITIES
yTRAFFIC FREQUENCY DETERMINATION

JEVA ORU MAINTENANCE ACCOMMODATIONS RUMTS
IWORKSTATION LOCATIONS CRITERIA
IMAXIMUM HATCH SIZE

' INTERIOR DESIGN GUIDELINES

'INTERIOR DESIGN MODIFIABILITY PROVISIONS
{COLOR, LABEL & PATTERN CODING CRITERIA
VINTERIOR LOCATION CUOORDINATE SYSTEM
(HAB INTERIOR MATERIALS SELECTION RaMTS
{ACCESS FGR PRESSURE LEAK REPAIR
{ANTHROPOMETRIC RANGE ACCOMMODATION
'NEUTRAL BODY POSTURE DATA DEVELGPMENT
'GROWTH AND ANTHROPOMETRIC CRITERIA
VINTERIOR VOLUME REARRANGEMENT RQMT

i STANDARD HARDWARE AND INTERFACE RQMTS
TWINDOW MAINTENANCE AND PROTECTION RUMTS
'STOWAGE CONFIGURATION

{FOOD/GALLEY SHELF STOWAGE REGUIREMENTS
'FOOD STORAGE TEMP. LIMITS

{TRASH-WASTE STOWAGE/STORAGE

'DATA FILE STOWAGE REGUIREMENTS
'STORAGE VuOL. & CONFIG. RuMTS F(GR GRGWTH
'ATMOSPHERE SPECIFICATION

'HYGIENE WATER SPECIFICATIUNS
'MAINTAIN/TEST POTABLE H20 PURITY
'WATER ALLOCATION FOR CREW SUPPORT
'GASEOUS CONTAMINANT LOAD MODEL
IMICROBIAL LOAD MODEL

'CONTAMINATION UNITS LIMITS

'RADIATION MONITORING SYSTEM

|PERSONNEL DOSIMETRY

JOPTIMAL SHIELDING DISTRIBUTION

{WINDOW RADIATION PRGTECTION

'SHIELDED STORAGE

JRADIODLOGICAL TRAINING

'HZE PARTICLE PROTECTION FEASIBILITY
'SOLAR FLARE RISK

'SOLAR FLARE PROTECTION

ISOLAR FLARE CONTINGENCY PLANNING
'SOLAR FLARE WARNING SYSTEM
'MICROMETEORITE AND DEBRIS PROTECTION
'RAD SHIELDING STRATEGY FOR GROWTH
IGROUND SUPPORT FOR RADIATION PROTECTION
{EM LEAKAGE SPECIFICATIONS
{RF/MICROWAVE EXPOSURE LEVELS

'LASER LIGHT PRGTECTION OPTIGNS
ISYNERGISTIC INDUCED ENVIRON.EFFECTS
'PHYSIOLOGICAL EFFECTS OF LIGHT
VPREDICTION OF LOW FREQUENCY NOISE
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1 ISSUE #
12050102
12050103
12050201
12070101
12070102
12070103
12070104
12070105
12070104
12070107
2070108

090401
090501

LIST OF ISSUES

+LOW FREGUENCY NOISE CONTROL

(ZERO-G EGUTPMENT NOISE STANDARDS

iLUNG DURATION 0-G NOISE EXPOSURE LIMITS
1PHYSTOLOGICAL COUNTERMEASURES STDS
tEXERCISE TIME RAQMTS

{ZERO-G AEROBIC EXERCISES

(ZERG-G SPORTS AND GAMES

' PHARMACOLOGIC COUNTERMEASURES
1CUSTOMIZED HEALTH MAINTENANCE PRUGRAM
1SPACE MOTION SICKNESS COUNTERMEASURES
tPOLICIES FOR MEDICAL RESEARCH PROTOCULS
'DECREASED CALCIUM ABSGRPTIUN C/M

1 ZERG-G PHYSIOLOGICAL NORMS
{PHYSIGLOGICAL RECGVERY RATES

TROUTINE HEALTH MONITORING ROMTS
ANIMAL PAYLOADS BIOISGLATION ROMTS
1CREW ROTATION - MICRORIOLOGICAL ROMTS
VINT'L CREW PREFLIGHT HEALTH ROMTS
iSICK CREWMEMBER BIOISOLATIGN ROMTS

i ZER0O-G VISUAL PERFIRMANCE CHANGES
iCRITICAL TASK PERFORMANCE ASSESSMENT
iSTRESS LEVEL DETERMINATION

ISTRESS FACTORS DEFINITION

iSTRESS CONTROL TECHNIQUES

iSTRESS REDUCING MEDICATIUNS

iCHRONIC STRESS DIET REGUIREMENTS

' ROUTINE MEDICATION GUIDELINES

'ZERD-G MEDICATION PRECAUTIONS

(X~RAY AND ALTERNATIVE IMAGING SYSTEMS
iDEFINITION OF ACCEPTABLE MEDICAL RISK
JONBOARD MEDICAL CAPABILITY RGMTS
'PARA-MEDICAL SKILLS DEFINITION

{MED HANDLING OF RADIATION EMERGENCY
{MED HANDLING OF PSYCHIATRIC EMERGENCY
‘CRITERIA FOR ONBOARD PHYSICIAN
+MEDICAL EXPERT SYSTEM DEVELOPMENT
tRULES FOR USE OF MEDICAL EXPERT SYSTEM
iMED DATA BASE MGMT SYS RUMTS
DIAGNOSTIC CAPABILITY CRITERIA - GROWTH
i TREATMENT CAPABILITY CRITERIA - GROWTH
1 INDIVIDUAL RECREATIGNAL PREFERENCES
10-G REC. ACTIVITIES., EGQUIPMENT & MATLS
(FACILITY FOR GROUP RECREATION
FACILITY FOR INDIVIDUALIZED RECREATIGH
(OFF-SHELF RECREATIONAL EQUIPMENT

t INNOVATIVE RECREATIONAL PROVISINNS
1GROUND NEWS DISSEMINATION

(RECREATION OBJECTIVES

{SURPRISE ACTIVITIES

1COMMODE DESIGN REQUIREMENTS

{URINAL DESIGN REQUIREMENTS

1BODY WASTE HANDLING

NUMBER & LOC. OF COMMODE/URINAL UNITS
rSHOWER UNIT DESIGN REQUIREMENTS
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110301
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12110501
‘2110601
12110701
12110801
2120201
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LIST OF ISSUES

{SHOWER USE REQUIREMENTS

{BODY DRYING AFTER SHOWERING
(PARTIAL-BODY CLEANING RUMTS

1BODY GROOMING REQUIREMENTS

IMENU SELECTION

{SNACKS/BEVERAGES SELECTION

'INDIVIDUAL VS BULK FOOD PACKAGE RQMTS
{AUTOMATIC FOOD INVENTORY SYSTEM

{FOOD HEATING METHODS

{ZERO-G FOOD CONTAINER/UTENSIL DESIGH
VREUSABLE FQOD SERVING COMPONENTS
IMETHOD OF HEATING OR COOLING WATER
iCLEANING MATERIALS

{HOUSEKEEPING EQUIPMENT

IWASHER/DRYER DESIGN

i DISHWASHER DESIGN

tHOUSEKEEPING EQUIP-GROWTH RQMTS

i WASTE/TRASH PREDICTION MODEL
{WASTE/TRASH MONITORING

{WASTE/TRASH COLLECTION METHODS
{MICROBIAL STABILIZATION TECHNIQUE(S)
{WASTE/TRASH TRANSFER EQUIPMENT

VTRASH COMPACTOR REQUIREMENTS
{CONTINGENCY TRASH DISPOSAL METHOD
{SPARES COMPATIBILITY W/SS SYSTEM
{MODULE DOCKING AIDS

PINVENTORY MANAGEMENT SYSTEM DEVELGPMENT
‘LOCATION OF ON-BOARD SPARES

{PACKAGING CONCEPTS

1 STANDARDIZED FOOTWEAR/FOOT RESTAINT SYS
{BODY RESTRAINTS

'CABLE AND HOSE MANAGEMENT SYSTEM
{EQUIPMENT RESTRAINT

JCREW PORTABLE RESTRAINT SYSTEM

{CREW TRANSLATION AIDS

| INADVERTENT IMPACT PROTECTION
ICONTAINMENT & TRANSLATION OF EQUIPMENT
1QA ON-ORBIT VERIFICATION RAMTS

10A VERIFICATION TQOOLS AND EQUIPMENT
{FLUID SYSTEM VERIFICATION

'FRACTURE CONTROL PARTS INSPECT. CRITERIA
JON-ORBIT FLUID SYSTEM CONTAM. CONTROL
JEQUIPMENT STATUS MARKING ON-ORBIT
TON-ORBIT SYSTEM CERTIFICATION RGMTS
'ON-ORBIT PROBLEM REPORTING (PRACA) SYS
VON-ORBIT CONFIGURATION MODS VERIFICATION
'ON-ORBIT QUALITY ASSURANCE RECORDS
{HABITABLE VOLUME LEAK POINT LOCATION
IV UNDERGARMENT DESIGN

1IV OUTERGARMENT DESIGN

'EQUIPMENT VIBRATION/MOUNTING STANDARDS
{DEPTH OF SYSTEM FUNCTION TRAINING
VSELF-MANAGED TRAINING

yON-DRBIT 0OJT TRAINING COST & BENEFITS

vii
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630102
030103
030401
13030501
13030502
13030601
13040101
13040701
13050101
13050201
13050401
13060101
13040102
13060103
13060104
13060105
13060104
13060107
13060108
13060109
13060110
13060111
13060201
13060202
13060203
13060301
13060302
13060303
13040304
13080101
13080102
13080103
130230201
13020202
13030203
13080204
13020205
13080301
13090101
13090102
13050103
14010201
14010202

4010401
15010101
15010102
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LIST OF ISSUES

{SIMULATION FIDELITY FOR ALL TRAINING
iNON~CRITICAL TASK TRAINING ON-ORBTT

i TRAINING PERFORMANGE CRITERIA
{CRITICAL TASK CROSS-TRAINING
{ON-ORBIT REFRESHER TRAINING

1SMALL GROUP SYSTEM

vFAMILY SUPPORT METHODS

iSUITED IVA CONTINGENCY OPS

iWALL ACCESS/REPAIR

iCRITICAL SYSTEM DEFINITION
‘RADIATION-DAMAGED PARTS REPLACEMENT
iCUSTOMER ORU DESIGN STDS

+LEVEL OF ORU

‘MAINTENANCE WORKSTATION

'MATNTENANCE WITHOUT SHUTDOWN
1CUSTOMER TECH DOCUMENTATION REGUIREMENTS
1SUPPORT EQUIPMENT REDUNDANCY

'SUPPORT EQUIPMENT DESIGN STANDARDS
{GROUPING OF ON-BOARD TOOLS

+IVA/EVA TASK & LEARNING CURVES

{SHIFT OPTIGNS

tMISSION LENGTH REGUIREMENT

i VARIED CREW SCHEDULE MODELS

i TASK PERFORMANCE ANALYSIS
/REC/LEISURE TIME REQUIREMENTS
{PRODUCTIVITY FACTORS

+REST BREAK REQUIREMENTS

i ON-BOARD TASK TRAINING TIME

' TRAINING TIME EFFECTIVENESS

1SHIFT EFFECTS ON PERFORMANCE

i IMPORT./ESSENT. SKILLS FGR JOB ROTATION
i TRAINING METHODS FOR JOB ROTATION
TMENTAL TASKS DISTRIBUTION

iFACTORS FOR WORK SCHEDULING

iDEVELOP EXPERT SCHEDULING SYST. RAMTS
/PRE-MISSION PLANNING CREW INVOLVEMENT
iGROUP SUPPORT FOR LONG-RANGE PLANNING
iGRGANIZATIONAL STRUCTURE

tCREW CAREER OPTIONS

iP. 1. ROLE

{METHODS T0O ENHANCE CREW TEAMWORK
'DECISION MAKING TECHNIQUES

iCREW FEEDBACK

tAIR-TO-GROUND PROBLEM RESGLUTION
iCREW PARTICIPATION IN 0ORG. DEVELOPMENT
iCREW TEAMWORK EFFECTIVENESS

(AUTONOMY TECH SELECTION/TIME PHASING
JON-ORBIT VS GROUND TASK ASSIGNMENT
JON-ORBIT VS GRD OFF-NOMINAL ACT PROTOCOL
'WORKSTATION DESIGN GUIDELINES

i TASK VERIFICATION AT WORKSTATIGNS
(PORTABLE WORKSTATION CONFIGURATION
1RESTZING VOLUME

1EQUIPMENT AIRLOCK LOCATION
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15010301
15010302
15010401
15010402
15010403
15010404
15010405
15040101
;5040201
15040301
15040401
15040501
15040601
15040701
15060101
15050102
15060201
15060202
15510101
13510102
15510201
15510301
15510302
15510501
15510601
15510402
15510701
15510702
15510703
15510704
15510901
15520101
15520201
15520202
15520203
15520204
15520205
15520204
15520207
1552020%
15520209
15520210
15520211
15520212
19520213
15520301
15520302
15520303
15520304
15520401
15520501
15520502
15520503
15520401

LIST OF ISSUES

'WASTE MANAGEMENT, HYPERBARIC

'HYPERBARIC COMMUNICATION SYSTEM

'SUIT REPAIR LGCATION

'EQUIPMENT AIRLOCK LOCATION
'DISPLAY/STATUS CONTROL

'PRESSURE CONTROLS

'AIRLOCK SOUND LEVELS

EMU STOWAGE REQUIREMENTS

'EEU EQUIPMENT STOWAGE

'STOWAGE OF EVA RESTRAINTS/TETHERS/T0OLS
'STOWAGE OF EMU/EEU SERVICING EQUIPMENT
'STOWAGE OF EVA SPARES TOOLS

'STOWAGE GF PAYLOAD SUPPORT EQUIPMENT
|GROWTH OF EVA SUPPORT STOWAGE

'IN-SUIT URINE COLLECTION REQUIREMENTS
'EMU WASTE HANDLING SYSTEM

'SUIT HYGIENE CLEANING REGUIREMENTS

{SUIT HYGIENE EQUIPMENT REQUIRED
IMAN-TENDED VOLUME AND LAYOUT

'MAN-TENDED MAINTENANCE REQUIREMENTS
'MAN-TENDED WORKSTATION LOCATIONS
{MAN-TENDED COORDINATES

'MAN-TENDED EQUIPMENT LABELING
'MAN-TENDED ANTHROPOMETRIC RANGE
{INTERIOR VOLUME REARRANGEMENT RaMT
ISTANDARD HARDWARE AND INTERFACE RAMTS
'WINDOW CONFIG FOR 2 EMU-SUITED CREW VIEW
'WINDOW MAINTENANCE AND PROTECTION RAMTS
'MAN-TENDED MODULE WINDUW SPECS

'WINDOW VIEWING REQUIREMENTS

{MAN-TENDED STOWAGE VOLUME/LOCATION/TYPES
'PAYLOAD-CAUSED ATMOS & WATER CONTAM RGMT
'MAN-TENDED RADIATION MONITGRING SYSTEM
{MAN-TENDED PERSONNEL DOSIMETRY
'MAN-TENDED OPTIMAL SHIELDING DISTR
'MAN-TENDED WINDOW RADIATION PROTECTION
'SHIELDED STORAGE

IMAN-TENDED RADIOLOGICAL TRAINING

'HZE PARTICLE PROTECTION FEASIBILITY - MT
IMAN-TENDED SOLAR FLARE RISK

'MAN-TENDED SOLAR FLARE PROTECTION
'MAN-TENDED SOLAR FLARE CONTINGENCY PLNNG
'MAN-TENDED SOLAR FLARE WARNING SYSTEM
'MICROMETEORITE AND DEBRIS PROTECTION -MT
IRAD SHIELDING STRATEGY FOR GROWTH - MT
'MAN-TENDED EM LEAKAGE SPECIFICATIONS
'MAN-TENDED RF/MICROWARE EXPOSURE LEVELS
'MAN-TENDED LASER LIGHT PROTECTION OPTION
{SYNERGISTIC INDUCED ENVIRON EFFECTS - MT
'MAN-TENDED LIGHTING REQUIREMENTS
'EQUIPMENT NOISE & VIBRATION STANDARDS
EGUIPMENT INSTALLATION SPECS

EMU NOTSE

IMAN-TENDED EMERGENCY CONTROL

1X



LIST OF ISSUES

| ISSUE # : ISSUE TITLE

| | e e e e e e o e e e
15521301 IMAN-TENDED TRASH MANAGEMENT

15521401 ISPARES COMPATIBILITY W/SS SYSTEM - MT
15521402 IMAN-TENDED INVENTORY MANAGEMENT SYSTEM
15521403 [LOCATION OF ON-BOARD SPARES

15521404 IPACKAGING CONCEPTS - MAN-TENDED MODE
15521501 {MAN-TENDED RESTRAINT SYSTEM

15521601 IMAN-TENDED MORILITY AIDS

15521602 |MAN-TENDED RESUPPLY/PAYLOAD DIMENSIONS
15521701 'MAN-TENDED COMM TO GROUND

15521702 IMAN-TENDED C&T SYSTEM CONTROLS
15530101 IDEPTH OF SYSTEM FUNCTION TRAINING
15530102 | SELF-MANAGED TRAINING

15530103 ISIMULATION FIDELITY FOR TRAINING
15530104 | TRAINING PERFORMANCE CRITERIA

15530301 ISYSTEM SERVICE POINT LOCATIONS
15330302 IPAYLOAD SEAL INTEGRITY

15530401 IMAN-TENDED MAINTENANCE CONCEPT
15530402 IMAN-TENDED MAINTENANCE WORKSTATION
15530601 {EVA TASK TIMES AND LEARNING CURVES
15530602 {MAN-TENDED MISSION LENGTH REGQUIREMENT
15530603 'VARIED CREW SCHEDULE MODELS - MAN-TENDED
15530604 I TASK PERFORMANCE ANALYSIS

15530605 'MAN-TENDED LEISURE TIME REQUIREMENTS
15530606 {PRODUCTIVITY FACTORS

15530.07 IMAN-TENDED REST BREAK REGUIREMENTS
1553040% ISHIFT EFFECTS ON PERFORMANCE - MAN-TENDED
15530609 PIMPORT/ESSENT SKILLS FOR JOB ROTATION
15530610 {FACTORS FOR WORK SCHEDULING

15530611 IPRE-MISSION PLANNING CREW INVOLVEMENT
15530701 IMAN-TENDED INTERFACE CONTROLS

15530901 'MAN-TENDED LEVEL OF AUTONOMY

15540101 {EVA WORKSTATION DESIGN GUIDELINES
15540102 | MAN-TENDED 0BSERVATORY

15540103 IMAN-TENDED MRMS WORKSTATION ROMTS

15540201 'MAN-TENDED DATA MANAGEMENT INTERFACE



SUBELEMENT LIST
{GROUP
ELEMENT
SUBELEMENT)

1 INTERIGR ARCHITECTURE

101 GENERAL LAYOUT
¥ 10102 ACTIVITY VOLUME PER CREWMEMBER/FUNCTION
10104 DEDICATED VS MULTIPURPOSE SPACE UTILIZATION
¥ 1010 EGUIPMENT & FURNISHING REGUIREMENTS
10107 PHYSICAL/FUNCTIONAL ADJACENCIES
1010% INTER/INTRA-MODULE EQUIPMENT ORIENTATION
+ 10109 GROWTH

102 TRAFFIC FLOW
10201 FREGUENCY OF TRANSIT
+ 10202 EQUIPMENT ACCOMMODATIONS
10203 CONGESTIGN MINIMIZATION
¥ 10204 PASSAGE IMPINGEMENT
102035 EMERGENCY EGRESS/INGRESS
¥ 10206 CREW/EQUIPMENT TRANSLATION & HANDLING AIDS

103 DECOR
10301 CGLOR, TEXTURE, GRAPHICS & LIGHTING
10302 INTERIOR DESIGN MODIFIABILITY
10303 CODING

104 MATERIALS
16400 GENERAL

¥ 10401 HEALTH AND SAFETY

¥ 10402 MAINTENANCE AND REPAIR
10403 DURABILITY & SUSCEPTABILITY TO DAMAGE
10404 AUDITORY, QLFACTORY & TACTILE EFFECTS
10405 ELECTROMAGNETIC PROPERTIES

103 ANTHROPOMETRY

* 10501 PUPULATION CHARACTERISTICS

¥ 10502 RANGE OF ACCUMMGDATION

* 10503 PHYSICAL DIMENSIONS & LIMITS IN MICRG-G

106 MODULARITY

¥ 10601 GENERAL

¥ 10603 EXISTING STANDARDS AND CONVENTIGNS
* 10605 MAINTAINABILITY SUPPORT

t 10e07 GROWTH

107 WINDOW/REMOTE VIEWING

10701 VIEWING REQUIREMENTS

10702 WINDOW OPTICAL CHARACTERISTICS
¥ 106703 WINDOW CONFIGURATION

10704 WINDOW ACCESS
¥ 10705 WINDOW LOCATION AND NUMBER
¥ 1070 WINDOW MAINTENANCE/PROTECTION
¥ 10707 INDIRECT VIEWING OPTIONS

109 STOWAGE/STORAGE
10701 CREW EQUIPMENT STOWAGE

xi



10902 FOOD/GALLEY STOWAGE EQUIPMENT
10903 TRASH-WASTE STOWAGE/STORAGE
10904 DATA FILE STOWAGE

10905 STOWAGE VOLUME CONFIGURATION
1090¢ GROWTH

2 CREW SUPPORT

201 INTERNAL ENVIRON
¥ 20101 ATHOSPHERE REVITALIZATIGN
¥ 20102 WATER MANAGEMENT
20103 CONTAMINATION/ODOR CONTROL
20107 GROWTH

o

g2 EXTERNAL ENVIRON

¥ 20201 RADIATION - PARTICLES

* 20202 TRAPPED PROTONS

¥ 20203 TRAPPED ELECTRONS

t 20204 HIGH-Z, HIGH-E FARTICLES
* 20205 SOLAR FLARES

¥ 20206 ULTRAVIGLET/INFRARED

¥ 20207 MICROMETEOROIDES

4 20210 GROWTH

¥ 20212 GROUND SUPPGRT

a3 INDUCED ENVIRON (Int/Ext)
* 20302 ELECTRUMAGNETIC

* 20304 LASER
¥ 20305 GROWTH

04 AREA LIGHTING

¥ 20401 ILLUMINATION & DISTRIBUTION REQUIREMENTS
¥ 20402 GLARE CONTROL

¥ 20403 FIXTURES/LUMINAIRES

* 20404 CONTROLS

« 20405 GROWTH

05 ACOUSTICS

* 20501 NOISE CONTROL

¥ 20502 PHYSIOLOGGICAL EFFECTS

¥ 20503 PSYCHOLOGICAL EFFECTS

€ 20504 FUNCTIONAL TASK/WORK AREA ENVIRGNMENTS

20¢ SAFETY
¥ 200! CREW SAFETY
207 HEALTH MAINTENANCE
+ 20701 PHYSIOLOGICAL CONDITIONING/COUNTERMEASURES
¥ 20702 PHYSIOLOGICAL STATUS MONITORING
* 20703 DISEASE PREVENTION
¥ 20704 ACCIDENT PREVENTION
+ 20705 STRESS MANAGEMENT

208 MEDICAL CARE
20801 DIAGNOSIS & TREATMENT
20804 MEDICAL RECORDS, COMM, & INF0O MGMT
20305 GROWTH



209 RECREATION
20901 TYPES
20902 FACILITIES
20903 EGUIPMENT
20%04 SUPPORT
2070¢ PLANNING
210 PERSONNEL HYGIENE
21001 BODY WASTE MANAGEMENT
21002 WHOLE-BGDY CLEANING
21003 PARTIAL-BODY CLEANING
21004 80DY GROGMING
21005 GROWTH
211 FOOD/WATER SYSTEMS
21101 MENU
21103 FOOD PACKAGING
21104 FOOD DISPENSING
21105 FOGD PREPARATION
21106 FOOD SERVING
21107 FOOD CLEAN-UP
21108 POTABLE WATER
21109 GROWTH
212 HOUSEKEEPING
21201 CONTAMINATION
21202 CLEANING EGQUIPMENT
21203 TASKS
21204 SCHEDULES
¥ 21205 CLOTHES WASHER/DRYER
21206 DISHWASHER
213 WASTE/TRASH MANAGEMENT
21301 TRASH GENERATION
21302 TRASH COLLECTION
21303 TRASH SORTING
21304 MICROBIAL STABILIZATIGN
21305 WASTE/TRASH TRANSFER
2130¢ VOLUME REDUCTION
21307 WASTE/TRASH DISPOSAL
21308 GROWTH
214 SUPPLY SUPPORT
¥ 21401 RESUPPLY REQUIREMENTS
* 21402 INVENTORY MANAGEMENT AND CONTROL
¥ 21404 TRANSPORTATION AND HANDLING
* 21407 PRESERVATION, PACKING & PACKAGING
215 RESTRAINT SYSTEMS
21501 FUOT RESTRAINTS
21502 BODY RESTRAINTS
21503 EQUIPMENT RESTRAINTS
21504 SLEEP RESTRAINTS
¥ 21505 PORTABLE RESTRAINTS
2150¢ HANDHOLDS
2le MOBILITY AIDS
21601 INSTALLED EQUIPMENT
21602 PORTABLE GEAR

xiii
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x 21701
¥ 21702
¥ 21703
¥ 21705
¥ 2170«

1

¥ 21801
* 21202
¥ 21803
¥ 21804
¥ 21305
+ 21806
¥ 21807

7 COMMUNICATIONS

SYSTEMS

LGCATIONS

FUNCTIONAL TYPES
RECORDKEEPING

NONNGRMAL COMMUNICATIONS

g QUALITY ASSURANCE

PROCEDURES VERIFICATION

CONDITION VERIFICATION

CONTROL .

EQUIFMENT CALIBRATION/CERTIFICATINN

ANOMOLY INVESTIGATION, ANALYSIS & EVALUATIGN
REPURTING AND RECCRDING

DETECTION, ISOLATION AND IDENTIFICATION

219 CLOTHING

21901
21903

IV CLOTHING {UNDERWEAR AND GUTERWEAR)
GRUWTH

220 VIBRATION
*

22001

()

VIBRATION CONTROL

CREW ACTIVITIES

301 CREW TRAINING

30101
30102
30103
30105
30107

0

¥ 30301
* 30302
*x 30303
* 30304
* 30305
€ 3030¢
¥ 30307
¢ 30308

0

¥ 30401
+ 30402
* 30403
* 30404
¥ 30405
¥ 3040¢
* 30407

0

¥ 30501
¥ 30502
* 30503
¢ 30504
* 30505

TRAINING METHGDS

TRAINING DEVICES & MEDIA

TRAINING LOCATION

TRAINING FOR ORGANIZATIONAL EFFECTIVENESS
GROWTH

3 MAINTAINABILITY

ACCESSIBILITY

COMMONALTITY

MAINTAINABILITY HARDWARE CHARACTERISTICS
TESTABILITY/DIAGNGSTICS

ORU DEFINITION/CONFIGURATION
MAINTAINABILITY AIDS

CREW SKILLS

GROWTH

4 MAINTENANCE

MAINTENANCE CONCEPT

SCHEDULED MAINTENANCE TASKS
UNSCHEDULED MAINTENANCE TASKS
TECHNICAL DOCUMENTATION

CUSTOMER SCHEDULED MAINTENANCE TASKS
CUSTOGMER UNSCHEDULED MAINTENANCE TASKS
CUSTOMER TECHNICAL DOCUMENTATION

S SUPPORT EQUIPMENT

FUNCTIONAL LIMITATION
COMMONALITY/STANDARDIZATION
ARRANGEMENT

LOCATIGN
IDENTIFICATION/LABELING

X1iv



304 ACTIVITY PLANG/SCHEDG
* 30601 DUTY CYCLES
* 30602 JOB ROTATION
* 30603 SCHEDULING METHODS
-
307 MAN-MACHINE ROLES
* 30701 MAN-MACHINE ROLE
¥ 30702 GROUND MAN-MACHINE ROLES
+ 30703 GROWTH
308 ORGANIZATION
30a01 ORGANIZATIONAL STRUCTURE
30202 METHODS TO ENHANCE COMPATIBILITY
309 STATION AUTONOMY
¥ 30901 AUTONOMY
+ 30903 GROWTH

4 IvA SYSTEMS

401
¥ 40101
* 40102
* 40103

40104

402 DATA
+ 40201
40203
40205
¥ 4020x
40207
40209

WORKSTATIONS

WORKSTATION DEFINITION
WORKSTATION GENERAL REQUIREMENTS
WORKSTATION UNIGUE REQUIREMENTS
PORTABLE WORKSTATIGN

MANAGEMENT

GENERAL DATA MANAGEMENT
GPERATING SYSTEM

MEMGRY CAPABILITY
INTERFACE COMPATIBILITY
MAINTENANCE/REPAIR
APPLICATION PROGRAMS

S IVA/EVA INTERFACE

501 AIRLOCK
50101 SYSTEMS
50102 FUNCTIONAL/PERFORMANCE REQUIREMENTS
50103 HYBERBARIC
50104 EVA SUPPORT
50105 MAINTAINABILITY
50106 MATERIALS PROCESSES
50107 COMMONALITY
5010% SAFETY/TRAINING
w% 502 SERVICING AREA
¥% 503 SUPPLY SUPPORT
504 STOWAGE/STORAGE
50401 EMU EQUIPMENT
50402 EEU EQUIPMENT
50403 RESTRAINTS/TETHERS/EVA TOOLS .
50404 EMU/EEU SERVICING & CHECKOUT EGFT. STURAGE
- 50405 MAINTENANCE & REPLACEMENT PARTS

XV



5040¢ PAYLOGAD SUPPOURT EQUIPMENT STOWAGE
50407 GROWTH

¥+ 505 ATMOSPHERE

50¢& PERSONNEL HYGIENE
50e01 IN-SUIT BODY WASTE MANAGEMENT
50602 SUIT HYGIENE

507 TRAINING/PROCEDURES
50701 GENERAL

¥+ 5013 COMMUNICATIONS
% 509 DATA MANAGEMENT

S5x MAN-TENDED
55101 GENERAL LAYOUT
55102 TRAFFIC FLOW
55103 DECOR
55104 MATERIALS
55105 ANTHROPOMETRY
3510¢ MODULARITY
55107 WINDOWS/REMOTE VIEWING
55109 STGWAGE/STORAGE
55201 INTERNAL ENVIRONMENT
55202 EXTERNAL ENVIRONMENT
55203 INDUCED ENVIRONMENT
55204 AREA LIGHTING
952038 NOISE & VIBRATION
5520 CREW SAFETY
55213 WASTE/TRASH MANAGEMENT
55214 SUPPLY SUPPORT
55215 RESTRAINT SYSTEMS
5521+ MOBILITY AIDS
55217 COMMUNICATIONS
5521# QUALITY ASSURANCE
55301 CREW TRAINING
55303 MAINTAINABILITY
55304 MAINTENANCE
55305 SUPPORT EGQUIPMENT
5530¢ ACTIVITY PLANNING AND SCHEDULING
55307 MAM-MACHINE ROLES
5330% STATION AUTONOMY
55401 WORKSTATIONS
55402 DATA MANAGEMENT

* IVA Subelements having Requirements and Issues of concern to EVA
Systems.

LY Requlrements generated by Advanced EVA System< Design Requirement
Study.
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GLOSSARY

ACGIH American Conference of Government & Industry Hygienists
AF Air Force

Al Articulation Index

ANSI American National Standard Institute
ASE airborne support equipment

ATAC Advanced Technical Advisory Committee
BP blood pressure

C centigrade

(1 communications & tracking

CAD computer aided design

CcCTY closed circult television

DG Configuration Design Guidelines

cu?2 carbon dioxide

CRT cathode ray tube {TV screen)

£sSDh contract start date

CVvD cardiovascular deconditioning

db decibels

AR A decibel, A scale

dBC decibel, C scale

DBMS database management system

E-Field electric field

ECG electrocardiogran

ECLS environment control life support
ECLSS environmental control & life-support system
EEU extravehicular excursion units

EL electro-luminescent

EM electromagnetic

EMI electromagnetic interference

EMU extravehicular mebility unit

EVA extravehicular activity

F farenheit

Ft-C foot candles

Ft-L foot lamberts

+G2 positive acceleration gravity vector, head to foot (least tolerance)
H-Field magnetic field

H20 water

HEPA high efficiency particulate air

HMF health maintenance facility

HMS habitability manned system

HOL higher-order language

HPD hearing protection device

hr hour

HR heart rate

HZ hertz

HZE high energy I particles

1DMS Space Station information & data management system
IMS inventory management system

IMSS in-flight medical support system

10C initial operating capability

IR infra-red

180/7C International Standards Organization/technical circular
1V intravenous

IVA intravehicular activity

JSC Johnson Space Center

k kilo

K Kelvin

xvil



LA

LCD
LED
LET
LSRM
Leq
MDBMS
MIL-STD
MMU
MPAC
MSFC
MSIS
MSS

N2
NASA
NC

NHB
NOS
NSTS
08L
0bDD/LDD
ODDNet
ORU

PI

RF

RFP

Shp
SIL
SMS
SOMS-A
SSP
SSPE’s
STS
Specs
TBD

TV

uv

WHS

GLOSSARY

nolse level in dBA

liquid crystal display

light emitting diode

linear energy transfer or ionization rate along particle track

Life Sciences Research Module

equivalent noise level (average over a specified duration)

medical database management system

military standard

manned manuvering unit

multipurpose applications console

Marshall Space Flight Center

Manned Systems Integration Standards

manned space station

nitrogen

National Aeronautics & Space Administration

noise criterion curve

NASA handbook

Network Operating System

national space transportation system {shuttle)

octave band level

observed dally duration noise/limited dailly duration noise

optical data distribution network

orbital replacement unit

principal investigator

radio frequency

Request for Proposal (9-BF-10-4-01P, Space Statian Definition
and Preliminary Design, 15 Sept 84)

subsystem data processor

speech iInterference level

space motion sickness

shuttle on-board medical system, A modification

Space Station Program

Space Station program elements

Space Transportation System

specifications

to be determined

television

ultra-violet

waste management systenm

xvili
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SUBEL EMENT # TITLE
10102 ACTIVITY VOLUME PER CREWMIEMBER/FUNCTION
: ' REJlllIF\Llllllx ( 5
- - - - - [V R
= | 'omgmzooos
|MIN]MUM ACTIVITY AREA VOLUME REQTS. 101, 0
Existing auidelines Tor volume alloca- i
L lon awsame 1-G: fur ther studies are '
i FIE.’(-PZd(:’d t o develop volume/activity area
tauidelines for the micro-g environments '
'Tor all areas of the station.  Study Lo i
Cinelude consideration of translation. J
Vinter -personnel, work and habitabilily '
leffects. Include contingency EMLU '
toperations requilrements. :
l !
: i
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FORMAT 5 PROBLEMS/ISSUE IDENTIFICATION

SUBELEMENT # TITLE
104104 DEDICATED VS MULTIPURPOSE SPACE UTILIZATION

ISSUE TITLE lRLUUIRLH[th‘n

i
t
b o e e e e vt vem o oo m o ot mm e o= mme = ma e wn G e e wm D = m= THoT TS T
e R e e e e
[}

'MULTI-USE VS DEDICATED SPACE CRITERIA
'Research is needed to develop valid
lengineering & operational criteria that
fean be used in establishing an optimal
halarice between regquirements for mtl ti-
Ppur pose vie o dedicated activity aredes.
tadditionally, significant increase in
lerew size due to growth requliremernts may
'ehange the optimal balance in these
Lar eas relative to its space utilization
fg functionalities. Thus a compar tmernl-
talization/mission duration relationship
fauidelines is also needed.
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SUBELEMENT

PROBLEMS/ISSUE IDENTIFICATION

# TITLE

10107

1010701

i
: -
'COMPARTMENT /AREA ADTAUENCY

Pan important consideration in the geo-
Pimetric arrangement of compar tments is
Pits relationship with adiacent activity
Ceompar trents & areas. A key consider -
tation in the lavoult design 1s the wize,
teonfiguration, & funcltions of g ipment
1&g furnishings which impact adiacency
Poonsiderations. Thus requirements are
needed to determine the optimum rela-
Ctionships between the varlous activity
arwas &, hence, adiacency pr lor itiles,
Palso, furnishing reguirements for long
Pduration micro—g envirornmernt. (OCt #5)

i}
1







EDRMAT 5 PROBLEMS/ISSUE IDENTIFICATION

SUBELEMENT # TITLE
10108 INTER/INTRA-MODULE EQUIPMENT ORIENTATION

i 15SUE TITLE

i1
1]
il
i1
il
it
i
H
}
]
i
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il
i

i
i
1

! cemmmsozzooos -
'MUDULE/A(TIVITY ARFA ORIENT? N qTANDARD
.Untlmum space/volume utilization for
lequip. orlientation vs a 1-g orientation
'ie an i1ssuwe to be resolved. Differing
larientation between moduales or activity
areas enhanc oo volume utilization but
"disturbs crew members. Study 15 needoed
Lo evolve specific crew dis orientation
leriteria to allow trade-offs =o that
'space utilization can be maximized and
o trade—off against the atated Phase B
reguirement that intra-module doors/
‘hatches will not require body
reorientation.
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SUBELEMENT # TITLE

1010 GROWTH

1010901 PEXPANDED Vo REDUNDANT FACILITI
tatndy 1w needed to trade the options of
Cincreasing the capacity, capability
Land/or size of specific activity areas
Lve adding a second or backup activity
larea to accommodate growth, e.qa.,
'maintenance workshop; gallev/wardroomn:
'maedical care:; exerclse area, etc.
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SUBELEMENT # TITLE
10201 FREQUENCY OF TRANSIT

ISSUE # ISSUE TITLE 'REGUIREMENT (5)
1020101 PTRAFFLIC FREQUENCY DETERMINATION
Oplimization of interior architecture

teg, pas ge, adiacencies, space/

lelearances, 1s dependent in part on

1

1]

i

]

i

'

Vi eguency of crew member translation g
lbetween activity areas. Normally deter -

. 1

|

1

[}

i

i

1

1

i

b

'mined by contractor (based orn mlsslc
function, task analysis) multiple con-
Vtractor analyses may cause differing
reaults. It is more efficient to unify
Pthie analysis to develop standard desian
icriteria.







FORMAT 5 PROBLEMS/ISSUE IDENTIFICATION

SUBELEMENT # TITLE
10202 EQUIPMENT ACCOMMODATIONS

ISSUE i ISSUE TITLE 'REQUIREMENT (9
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PEVA ORU MAINTENANCE AGCOMODATIONS RaMTS 1—01

TEVA ORU mainternance ragulrements will '

Himpact passage design, eg, equipment i

laize, frequency of handling, type of i

teguipment & related handling requlre— '

"ments. IVA study must coordinate with i

TEVA study to evolve requirements ot '

Linterior desion (exclusive of main- i

Vtenance or servicing facility) and i

related handling aids. ;
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SUBELEMENT # TITLE
10203 CONMGESTION MINIMIZATION

| ISSUE TITLE 'REQUIREMENT (5)

1020501 TWORKSTATION LOTATIONS CRITERIA
fimited module interior volume & module-
tto-modale inter face reduce design
taptions re: traffic corridor location &
Hisolation/separation of the many &
bvaried workstation throughout the space
tatation. Individual workstations should
e examnined in terms of the tasks to be
tper formed to assess workstation/traffic
fpath separation requirements, Tradeoff
Petudies should thern be perlformed to
tevaluate alternative workstation loca-
"tions in light of Human Productivity,
leafelty, traffic congestion, & desian/
leowtl impact considerations.
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SUBELEMENT # TITLE
10204 PASSAGE IMPINGEMENT

Issut # SSUE TITLE VREQUIREMENT (5)
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1020401 P MAX TMUM HAT( H SIZE V07
'study to establish o a standard practical |
hatch wize is needed. Trade study {
Veoncernss include practical desian con- !
latr ainls, pass—through regulrements o r '
maximam ORU sizes and handling & :
lelearances. Determine {easibility of i
'single va mutliple-—application ;
tetandar ds. )
1 1
] '
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SUBELEMENT # TITLE
10301 COLOR, TEXTURE, GRAPHIUS & LIGHTING

IsstE # : ISSUE TITLE { REQUIREMENT (5)

1030101 PINTERIOR DESTIGN GUIDELINES
'Studies are needed to evaluate techrniicall
acuthetics & develop a set of desian
guidelines which can be utilized in

]

'

1

1

I

: i
apace station interior design. Consider-|
tatiorn should be given Lo the unigue i
‘perceptual /physical changes that ocour :
Lo crew members in micro-g. Also wser i
i

§

§

1

1

:

|

1

1

tpopulation i.e., international orew
Caccommodation.  In addition, use of
Fad Std 59% 1 overly restrictive.
Palternate sources/standards should be
tdeveloped to achieve desired impacts.
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SUBELEMENT # TITLE
10302 INTERIOQR DESIGN MODIFIABILITY

ISHUE # : ISSUE TITLE 'REUUJREMENI(%)
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1050201 PINTERTOR DESIGN MODIFIABILITY PROVISIONS ~01

]
1
'The extent to which interior decor pro- H
bvisions will be made modifiable could g
‘have o major impact upon modale interrnal
Vlavout & desian, as well as upon cost, ;
:xrfwﬁq & spatess provisioning factors. g
Can assecament of benefits should be ;
'trndwd against modification techniques, '
|

;

t

[}

1

1

textent and impact.
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SUBELEMENT # TITLE
10303 CODING

' ISSUE TITLE 'REQUIREMENT (S
- szl szCoEISSSSSSEZSSSZSCSITSSSSSSSIOSSISESIES lzzzz====zzzzz=az
10530301 TCOLOR,LABEL , & PATTERN CODING CRITERIA -10

tcolor, graphic, texture, labeling in

taupport of identification, location &

torientation within the space station may

he pver 1y comprehensive . Overuse, Con-

i

'

{

'

\

LFlict with area decor goals, accomoda-

Ction of various nationalities/languages

tmodifiability, graphic vi verbal ;

tasymbology, information overload, etc. |

tehould be examined to evolve standards/ A

lrequirements which ensure that coding i

'enhances, rather than detracts from i

Thuman productivity. {

1 t

t ]

VINTERIOR LOCATION COORDINATE SYSTEM V04
'specifying location points within/with—- |
'out the station (as stated in RFP) may :
'be inordinately difficult to imp loement i
'in light of station complexity, modifi- :
Ccation/reconfiguration activities, and H
Cincremental growth. The need to track '
teonfiguration changes & update ass ;
Diated schematics (1.e., sof twate, i
tdrawingz)may also present cosbly desian/i
ibility |

t
]

1030502

OC

toperational challenges. Feas
atudy 1s needed.
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SUBELEMENT # TITLE
10400 GEMNERAL.
]%%UE # ' >HE TITLE
140001 THAB INTERIOR MATERIALS SELECTION RUH]
Materials selection & use criterla tu

tectablish dLLUP tability & sultability,
fextended life, technological maturity,
Tmanufacturability, ire pvttdhjlity,

tcontamination character Istic: spec il i

atrenath, compatibility, dVdJldbjli\V,
coat & safety.
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10402

IJH“[ #

1040201

MAINTENANCE AND REPAIR

TITLE |

lzczzzoss==sSSrTISSSSSSSSSESESSSSSIEIIS=S
PACCESS FOR PRESSURE LEAK REPAIR
1

)

]

'Trnter ior design and o learanc :
lehirt—-sleeve, pressurized : i
lease of pressure leak access '
'may require use of Eva Sulted access i
Votudy needed for densd P“qnfdl“q:
i

H

t

i

1

1

;

1

i

for repalr

ian 1mpact
e ochemes. Feasibility trade 1s
1eeded fnr qlturnative approaches, 1n-
e luding possible module replacement.
i
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SUBELEMENT # TITLE
10502 RANGE OF ACCOMMODATION

:I.u >le-_ Tl i LL

H:C

REQUIR LI\H (u)

PANTHROPOMETRIC RANGE ACCOMMODATIONS
vaccommodation of the full ranae of arn-
1

]

‘

]

-01, —U‘:,,-—[:]f_'?,
10 )Ol—Dl

1nwnw

>

thropometric limits (adiusted for 0-9
adaptation) specified might create
cubstantial design challenges within
Hhe volume constralnts 1mpe d by the
Ispace Station modules. The ranae may

'be considerably extended by need to
accommodate an international population.
‘Definition of extent of international
tpar ticipation may be needed. Conwsider -
vation should be given to the advis-
tability/Zimpact of delimiting those
lranaes and/or developing design

appr caches which emphasize adiustability
'flexibility & modularity.
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SUBELEMENT # TITLE

10503 PHYSICAL DIMENSIONS & LIMITS IN MICRO-G

IS5t

; ISSUE TITLE FREQUIREMENT (5)
B o o e em mm o e b mm o e m e = . o = e e e mm e e Mm M o wm s == em m— — S o= == e — b om e e e e e o nem om e e
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J0OR050] 'NEUTRAL BODY FOSTURE DATA DEVEL OFPMENT

Definitive data relative to the lmpact
tof the neutral body posture & micro—d
tapon the full range of anthropometr 1c
Plimits Tor the international, mixed sex
tuser population has not been adequately
"developed. Complicating the matioer 1
Vihe fact that huwan anthropometr ic
"limits have been found to chande as «a
unction of time on orbit. Additional
Pdata is needed to assess the Dnpact of
30-year growth trends uaporn micro—g
anthr opometry .
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SUBELEMENT # TITLE
10504 GROWTH

ISSUE # i IssUE TITLE { REQUTREMENT (5)
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1050401 PEROWTH AND ANTHROPOMETRIC CRITERIA 101
rstudy is needed to establicsh baseline
tvear for growth station (bevond yeat
La00)  to assess extrapolations of
anrthropomelr ic data and applicability
Yo current concepts of present statlon
growth plans. Decision is needed corne
Cetriing impact on scarring regquiremnen s,
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10601

]bQUE #
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100102

GENERAL

ISSUE IITLL

t
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ME RFARRANHFHENT RF“M1

INTERI OLL
Del&nlnxne reguirements that define how
astronauls shall be able to optimize

interior volume arrangements Lo accommno-

1

1

]

t

i
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tdabe revised configurations. Determins
teguipment rack reguirements that ensure
Hflexibility to reconfigure in various
'module confligurations.
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1
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1
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1

I

STANDARD HARDWARE AND INTERFACE REQMTS.
Determine the reguirements that define
how inter faces between primary and
secondary structure and between s —
systems and thelr attachment to
structure shall be standardized to
minimize human involvement in repair,
'maintenance, reconfiguration etc. This
ine ludes standard electrical/cooling/
tdata bus interfaces. Also included
tare determination of the commornality
Vdewign requirements for Pasteners,
tools, latches, and packaging.  Con-
baider Lhe station growth dimplicalions.

!
1
1
i
i
]
1
1
t
f
]
I
]
t
]
1
[}
|
[}
t
!
1
]
1
[}
t
1
'
)
1
1
[}
1
U
+
t
]
t
[}
1
[}
1
i
1
]
t
L]
1
i
i

’ -JUIF\E ME. NT ( S

-01, lOfU»"Ul

-02,10603-035,
10e07-01,-03

)






FORMAT 5 PROBLEMS/ISSUE IDENTIFICATION

SUBELEMENT # TITLE
10706 WINDOW MAINTENANCE/PROTECTION

1q>UL # I158UE TITLE

10ﬁu~ul WINDOW MAINTENANCE AND PROTECTION REHMT {
The degree of optical degradation due i
to exposure to ultra violet x-ray '
radiation, meteroid impacting and/or i
contamination allowable and the means !
of cleaning, maintailning, repalr and/or |
replacement and testing reguires '
further study. i
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SUBELEMENT # TITLE
10201 CREW EQUIPMENT STOWAGE
ISSUE # i 1S5SUE TlfLE :PLUUIRLMLN'(Q)
_._..._._...__._.........0 ________________________________________________ .4.1._____.___,____,___~
== | orzso-sos-oEsESSoSSSSESSSISSSSSSEISZEESS lszzzzzszz=zz===
100101 :STUNAuE CONFIGURATION. -01,-02,-03,
}Dptprmlne volume, layvout, desian, -04,-05,-0%,

=20,
1090501 ,-04

'
i
Paccess, and interchangeatbility .  Consid-g
.eratlung for stowage, include recrea- '
'tional equipment, crew equipment, ;
tgalley, logistics module, mission equip-—i
‘ment, etc., in an integrated mannet . '
'Also include restowage of clean clothes, |
ldishes, eto. :
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1002

1ISSUE #

100201

1090202

FOOD/GALLEY STOWAGE EQUIPMENT

: ISSUE TITLE

b e m e e e s iam m e im e i m n  Amm = o am m e i ma M= o e e = = = == = me o oo
e e R e

CFOOD/GALLEY SHELF STOWAGE REGUIREMENTS
'Determine food stowage volume require-—

Cments and environmental control criteria

'eg., Lemnp, hamidity).

tEvealuate stowage location and type, such
Pas freezer, refrigerator; and/or stowage

Vi galley or othier locations, eg.,

‘logistics module., Determine stowage
Cewign reguirementas, incluading volume,
Ipowetr, etc.

LEOOD STORAGE TEMP. LIMITS

Mevelop requirements for environmental
eontrol of food in storage.  Will drive
'desiogn criteria.  Consider volume, food
Ptypes, packaging, access, eto.
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SUBELEMENT # TITLE
10903 TRASH-WASTE STOWAGE/STORAGE

o B i ISHUE TITLE | REGUTIRE Mi N l U
et s cem v em e e b - -

1 N=20301 TTRASH-WASTE STOWAGE /STORAGE e
.Dutermlnw volume and control require- H

tments for trash-wasle stowaoe and H

1

]

3

]

1

i
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01,-02,-03

thandl 1rng. Develop needs for contami-
iation iwolatiorn:; dryv-wet; off-gassing;
packaoing criterias hazardous mater tals
tEvaluale restowane 1n provision aon-

Yrainer s and location needs and/or g
reaquirements. Will drive lavout, desian, |
ocation, power & volumes reqgquired for 1
Vinterrnal and external trash, waste 1
e torage. i
]
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10704 ' DATA FILE STOWAGE

ISSUE # H ISSUE TITLE FREQUIREMENT (53)
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1090401 IDATA FILE STOWAGE REQUIREMENTS
‘Determine stowage volume, environmental
fcontraol, and handling requirements to
tdrive desian reguirements. B
‘material types, protectilon
laccess, sorting, locations,
Py ive design alternatives.
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# JTITLE

1030&

ISSUE #

10900l

GROWTH

i ISSUE TITLE
lZ-c=--=-S=EZZSEZSSTSSTSSSTISISSSSSISSSZEEESS

'STORAGE VOL.. & CONFIG. RaMTS FOR GROWTH
lAssess space/volume allocation needs for
tgrowth station storage/stowage reduir e
tments. eg., trade: supply support
frequency va. storage volumes; corre-
Hation — crew size to storage voluame:
'mission types to storage volumes
tinternal/external =storaoe & acoess.
"Thelude all storage -~ mission, orew
iprovisions, trash, etc. (Jul &7)







FORMAT 5

SUBELEMENT

PROBLEMS/ISSUE IDENTIFICATION

# TITLE

20101

.[‘z‘,)l][ #

2010101

ATMOSPHERE REVITALIZATION

i ISSUE TITLE

FATMOSPHERE SPECIFICATION
'Prepare a revised atmosphere specifi-
'cation relative to the referenced data.

e lude determination of minimum levels

'of atmosphere humlidity versus tempera-—
Tture, ventilation rate, and crew
teomfort.  aAlso include definition of

pange compounds to be monitored, speci-

fication of analvtical monitoring

Vinstruments to be used for analysls
'marticulate, organic, and inorganic
taerosols and alrborne microorgarnisms.

of
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1
t
1
|
I
|
1
I
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t
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i
]
1
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'
i
!
i
1

REQUIREMENT (35)
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FORMAT 5 PROBLEMS/ISSUE IDENTIFICATION

SUBELEMENT # TITLE
20102 WATER MANAGEMENT

ISSUE # | ISSUE TITLE | REQUIREMENT(S)

|
I
i
{
1
|
1
|
i
i
i
1
|
i
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H
i
i
]
i
i
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i
i
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i
|
1
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i
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i
i
|
]
i
i
i
i
1
]
i
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2010201 IHYGIENE WATER SPECIFICATIONS
'Prepare a hyglene, dishwasher, and
‘clotheswasher water gquality specifica-
ftion. Determine total dissolved and
tayspended solids limits for potable
'water . Determine optimal temperature
tranges for each type of water.

]
1
i
[}
]
]
1
1
i
]
L]
E
i
2010202 MAINTAIN/TEST POTABLE H20 PURITY V02l
Specify compounds to be monitored and !
analytical instruments and methods to i

1

1

1

1

1

E

i

i

H

]

1

i

L]

e Lsedd.

-Q2c¢
hetermine the water allocations for the

5

]

]

'

13

E

2010203 TWATER ALLOCATION FOR CREW SUPPORT

|

]

tdishwasher, clothes washer, shower, elc.
{
1
1
]
!
1
1






FORMAT 5 PROBLEMS/ISSUE IDENTIFICATION

SUBELEMENT # TITLE
20103 CONTAMINATION/ODOR CONTROL.

ISSUE # l ISSUE TITLE REQUIREMENT (S)
______________ b e e e o e e e e e e e e — e w o o o o e o mm e e i e v e | amam e o e e e —

___________ lZz===zz-zzz-=--oSSSSSSSEZSSSSSESZISSSISSISSI)SSSZSoESSSosss

2010301 TEASEQUS CONTAMINANT LOAD MODEL
' The design of the gaseouws contaminant
fcontrol system iz driven by the load
'model . The model 1s derived from mat-
terials offgassing, metabolic load &
tvehicle & experiment operations most of
twhich are not well kniown prior to
testing of the final spacecraft.

1
1
'
2010302 ITMICROBIAL LOAD MODEL

'Data o long term microbial buildup 1n
tupacecraft is not available. souwrces of
oac terial contamination, type of bac-
teria to be encountered, degree of pro-
NMiferation & effects of normal environ-
bmental control equipment on removal
Pahould be established to define the load
imodel & to support system analyses &
Trade studies. (ramt -0

1

I

1

1

1

t

)

'

1

1

1

|

t

t

20103005 =y i, 182

CONTAMINATION UNITS LIMITS

Fotab lish contaminat ton dose Limits
for % environment. Resolts will dr tve
welection of materials & cleanup
criteria e.qg, aerosol levels, non-
pathogenic bacteria, cleaning agents.






FORMAT 5

PROBLEMS/ISSUE IDENTIFICATION

SUBELEMENT # TITLE

20201

quUL #

2020101

2020102

RADIATION — PARTICLES

{RADIATION MONITORING SYSTEM

'Performance requirements for radiation

tdogse monitoring systems. How many, what

tlocations, and sensitivity ranges of
tinternal fixed active radiation sensors
tand the reguirements for read-out and
Tdata storage™ Note that such area
‘monitoring is reguired by law (1O0CFR203)
g

4

t

1

]

PERSONNEL DOSIMETRY

Performance requirements of personnel
tdose monitoring system. What radiation
ltypes, levels needed for read-out, and
'what type read-out and data managemen”
'Note that personnel monitoring of some
'ind 1= required by law (1LOCFR20.203)

2020103

2020104

2020105

202010

1OPTIMAL SHIELDING DISTRIBUTION

'What 1s optimal distribution of radi-
tation shielding mass?  On vehicle
atructure, 1n equipment, personal
tshields in/on clothing, chairs, eto.

]

t

1

1

WINDOW RADIATION PROTECTION

'What attenuation factors are reguired
'in windows Tor lonizing radiation
‘protection? What window materials,
lwhat allowable dose rates at window
tareas, consider trapped particles only.
Involves allocation of dose rate
requirements to activities in proximity
to windows.

SHIELDED STORAGE
How much shielded volume, at what dose
rates, is required?

TRADIOL.OGICAL TRAINING

'What is reaguired level of crew radio-
‘logical training? What curriculum,
'behavorial objectives, duration, evalu-
ration methud;ﬁ

i
]
'
¥
]
!
1
1
]
L
i
i
[}
1
[}
[}
]
t
'
t
1
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t
1
'
t
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|
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1
L]
]
i
1
i
[}
1
[}
I
|
I
[}
1
1
1
t
1
[}
[}
]
'
]
i
i
i
[}
[}
]
I

REuUIRLMEHl(%)

20202-01,
202035-01

—-02

=05

-03

-4
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PROBLEMS/ISSUE IDENTIFICATION

SUBELEMENT # TITLE
20204 HIGH-2, HIGH-E PARTICLES

ISSUE #

2020401

! ISSUE TITLE

HZE PARTICLE MONITORING SYSTEM
(Issue included in 2020101)

it feasible or useful to protect

3
1
I
1
i
IHZE FPARTICLE PROTECTIOM FEASIBILITY
t

srew Trom HZE particles? To what level

REGUIREMENT (S)

-01,~02






FORMAT 5 PROBLEMS/ISSUE IDENTIFICATION

SUBELEMENT # TITLE
20205 SOLAR FLARES

ISSUE # ISSUE TITLE FREQUIREMENT (S

ls-szzoossooo-oSSISISSSSSISITESSSSTSSSISISX lzzzz==z=z=zzz==o
2020501 1SOLAR FLARE RISK

'What 13w allowable risk duae to solar
'flare rvadiation? This must be decided,
and early on, since solar flare sizes
Pare dislributed statistically and risk
leannot be zero, althouwabl 1t can be
Puemall . Amount/nature of shieldinag will
Pdepend upon the rishk that is deemed
lacceptable. Acceptable probability of

vadiation illrness syndrome probability
of late effects - e.qg., cancer?

2020502
What is best way to protect crew from
zolar flare doses? Determine feasibility
shielded room.

of safe haven

SOLAR FLARE CONTIGENCY PLANMNING
How extensive should solar flare con-
Lingency planning be?

20205005

2020504 SOLAR FLARE WARNING SYSTEM
How extensive and reliable should wolay

Pflare warning system e

!
1
1
1
t
'
[}
!
t
1
!
1
1
1
1
[}
1
1
I
1
i
t
I
I
I
1

1
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1
'
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1
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i
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SOLAR FLARE PROTECTION -0l
1
i
g
1
i
1
i
)
1
i
i
1
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FORMAT 5 PROBLEMS/TISSUE IDENTIFICATION

SUBELEMENT # TITLE
202082 MICROMETERORITED

ISsUE # ISSUE TITLE {REQUIREMENT (S)

___________ |s—csm=zs=coo=SSsSsSSSSSSSSSIZSSISSISSSSSISSS|ISISSISISEEIES

2020201 IMICKOMETEORITE AND DEBRIS PROTECTION 1—01
THow best to coordinate radiation shield
'design with micrometeorite and debris i
lehield design.  Low-Z materials needed i
'on exterior for electron shields. Whal 4
'commonality exists in protective :
lneasures and how to djointly optimize i
Ythem? i






FORMAT o

PROBLEMS/ISSUE IDENTIFICATION

SUBELEMENT # TITLE

20210

ISSUE #

2021001

GROWTH

' ISSUE TITLE

'RAD SHIELDING STRATAGY FOR GROWTH
'How best to provide growth capability
'for radiation environment? How con-

»

with different approaches?

struct shielding in orbit?  Cost trades

REQUIREMENT ($5)






FORMAT 5 ‘ PROBLEMS/ISSUE IDENTIFICATION

SUBELEMENT # TITLE
20212 GROUND SUPPORT

ISSUE # ISsuUE TITLE REQUIREMENT (5
e — e == b e o e vem m e o e e am e M e e e e e —o M e M T G tem s e o= me o= = e T e T I omm o e m i e o e e ww im e e e

PGROUND SUPPORT FOR RADIATION PROTECTION |
‘What is optimal division of compu- g
tation work on radiation monitor data H
;
i
]

'base, orbit changes, contingency
'planming, failure mode modeling, eto.
Thetween on—board and ground computer s






FORMAT 5

PROBLEMS/ISSUE IDENTIFICATION

SUBELEMENT # TITLE

20302

2030201

2030202

ELECTROMAGNETIC

g ISSUE TITLE

lEM LEAKAGE SPECIFICATIONS

'What leakage/stray/scattered/accessible
‘radiation intensities over the entire
YEM spectrum. (3KHz to UV) should be
tepecified for all on—-board electronic/

RF/MICROWAVE EXPOSURE LEVELS

4t whould be the allowable power
density or E-/H-fleld exposure levels
for Space station crew?  There 1s cons
lsiderable controversy, and several sel:
'of standards, by NASA, OSHA, ANSI, DOD,
ACGIH, that have differing allowables.
'Space Station program will not resolve
Ythe controversy, but must choose some

tallowable (maximum) exposure for design.

i
]

REGUIREMENT (&)






FORMAT 5 PROBLEMG/ISSUE IDENTIFICATION

SUBELEMENT # TITLE
20304 LASER

ISSUE # IssuE TITLE VREQUIREMENT ($)

2030401 'LASER LIGHT PROTECTION OPTIONS H
‘What viable alternatives exist for i
erew eve/skin protection from Space '
'Station laser sources when the mission i
'reauires use of high-power lawsers which
lean produce either direct or diffusely '
fscattered radiation in the Space :
Station?  Gogyles? Face shields? i

Curtains?  Consider effectiverness and i

finconvenlence of wse. !






FORMAT 5 PROBLEMS/ISSUE IDENTIFICATION

SUBELEMENT # TITLE
20305 GROWTH

I1SSUE # i ISSUE TITLE VREGUIREMENT (%)
______________ l____....._.___._...,._..___-...._.._,_____._,_____.__.___..‘._...._..A_._-.._..-_l_..._.__..__..-.____.‘..._..._
2030501 ISYNERGISTIC INDUCED ENVIRON EFFECTS
'As the Station grows, what syner-—
igistic effects, e.g., effluents, debris,
tor radiation, are generated by the
'proximity of additional modules or

[

psystems’”

]
!
[}
i
'
1
]
t
[}
1
1
i






FORMAT 5 PROBLEMS/ISSUE IDENTIFICATION

SUBELEMENT # TITLE
20401 ILLUMINATION & DISTRIBUTION REQMNTS

ISSUE # ISSUE TITLE F REQUIREMENT ()
____________ b o o e e o e ot e e et o e e  m m v o e o e e o ot b e o s o e e e e | Gl o de e
___________ lozzco=ssz==scs=s==s=c-oo=s=sscosSsoszIzsZooIZ)IsSoSoSooSIDoIooc
2040101 tPHYSIOLOGICAL EFFECTS OF LIGHT -03

IResearch has indicated that diurnal
tcycle of melatonin production by the
ipineal gland is not entrained by
tordinary room illumination. Chronic
iproduction of melatonin may dispose
ipersonnel to mood and behavioral
tchanges via hormonal /neurotransmitter
tchanges.  Consideration 1s needed to
tevaluate these possibilities to de-—
ttermine thelir significance and correct-
ive measures, 1f necessar







FORMAT 5 PROBLEMS/ISSUE IDENTIFICATION

SUBELEMENT # JTITLE
20501 NOISE CONTROL

ISSUE # i ISSUE TITLE FREQUIREMENT(S)
____________ !ZzzzzzszzczzCsSsSsZSSsZsSsSSSSooSTsSssS==sSsS=jssss=s-=zzzsmmoo
2050101 IPREDICTION OF L.OW FREQUENCY NOISE 1 =04

iLow frequency acoustic energy cannot be
ttransmitted from the Space Station into
louter space.

tacoustic absorption coefficients of
tcommon materials have not been puklished
tbelow 125 Hz, therefore reliable nolse
ipredictions cannot be performed at low
frequencies. This issue would have an
leffect on Space Station design.

1

1

2050102 FLOW FREQUENCY NOISE CONTROL
i The literature offers no passive low
freguency noise control technology
twhich could be used 1f the Space Station
inoise level is above limits.
]
[}

2050103 1 ZERO-G EQUIPMENT NOISE STANDARDS
iNolse emission standards must be set for
tequipment installed within the Space
Station. Nolse characteristics of
lrotating machinery, etc. may have diff-
terent vibro/acoustics characteristics
tat zero—g.  Included must be develop-
iment of background nolise standards, re:
imasking enhancement and irritability
rreduction.

-03d

-01,-02,
2200201,
2050502






FORMAT 5 PROBLEMS/ISSUE IDENTIFICATION

SUBELEMENT # TITLE
20502 PHYSIOLOGICAL EFFECTS

lﬁSUF #

i REG

Lle DURATIHN 0—-G NOISE FXPU%UPF LIMITS
No valid noise guldelines exist which
defines safe, habitable limits for
continuows, long duration exposure 1in

A confined and weightless environment .

IREMENT (35)

U
205 (l;’[ll O1h,
O5035-0%, ~03
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FORMAT 5 PROBLEMS/ISSUE IDENTIFICATION - OF POOR Qu;uuv

SUBELEMENT # TITLE
20701 PHYSIOLOGICAL CONDITIONING/COUNTERMEASGURES

ISSUE #00 SSUE TITLE VREQUIREMENT ()

m i e e m rem o e v o | bt e e i e e o i o i o o e e e o o e e v Am i = = i e | e e e o m v v e oo e
ssmomEsEoonD ) ZErSSISSCSCCCSSEESCSSCSSSCSSCSETRISSITSTSSSES l====zzzzozozox
2070101 PPHYSTOLOGICAL COUNTERMEASURES STDS -0z

tonantitative Objectives and aoals re-

tgar ding prevention/ mindmlzing muscle,
toone, cardiovascule deconditioning

1
tehould be establis
i
L

2070102 VEXERCISE TIME RQMTS

tNLmber of howurs of exercise per day on
sy e ., treadinill, bi-
cvcle ergometer, needs to be established

exliating devic

EXERCISES

s devices which
sle masses than
zhould be
iprovided (e.g., cross country skiing
ttrainer vertical climbing simulator).

Acrobic exercls

1
+
E
PUTOLOS VZERO-G AEROBIC
]
i
]

engage largoer mus

ttreadmills and ergomete

2070104q ZERO-G SPORTS AND GAMLES

Aeroblc exercises such as sports/ganes
involving two or more crewmembers,
should e developed to alleviate

2090306,
20001,
=5

t
[}
i
[}
1
+
§
)
¢
'
i

Vthe boredom of single person exerclues
]
]

H
1
H
1
1
]
i
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1
1
1
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i
1
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E
L]
H
1
1
H
1
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1
1
]
1
1
1
'
i
b
':
2070105 P PHARMACOL.OGIC COUNTERMEASURES y 0

i The wse and protocols for fluid/electro-)

fly te and pharmacological cardiovascular |
tcountermeasures need Lo be established ]

] ]

1 1

2070105 FCUSTOMTZED HEAL TH MAINTENANCE PROGRAM {
'Through cooperation with each crewman H

tdevelop the optimam combination of H
fcountermeasure techniques (e.g., exer-—- |

lcise, passive G-loading devices, diet, i

Hfluids, medication, and time required, i
Vincluding accounting For individoal 1
Ivariability, needs to be established. :

i

:

'

+

¥

|

1

:

H

:

i

[]

t

1

]

]

1

:

i

20770107 PSPACE MOTION STICKNESS COUNTERMEASURES
‘Determine validity of, and necessity
VFor, space motion sichkne counter -
'measures such as drugs, altogenic feed-
iback training, eto.

=07, =

S PRk

=Y

20705H-005,

]
2070100 TPOLTICIES FOR MEDICAL RESEARCH PROTOCOLS
H & 200101

Some human research protocols

for Investigation of lean body
Hloss, orthostalic intolerance,
tmuch compromigse of the counterme:
iprescripbion is acceptakle?
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2070109

20701

DECREASED CALCIUM ABSORPTION C/M

1 The absorption of calcium iz influenced
tby several factors including certain
iwavelengths of ultraviolet (Uv) light,
ivitamin D levels, and total Caloium irn-
P hake The oplimum method For compernsal -
ing for the loss of daily sea level Uv
radiation should be determined, con-
sidering dietary composition, window
desian, and/or artificial aencration of
UV light. oOther health factors may ke
rinfluenced by UV radiation and should be
rexamined in this study.

!
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1
1
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1
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1
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FORMAT 5 PROBLEMS/ISSUE TDENTIFICATION

SUBELEMENT # TITLE
20702 PHYSTOLOGTCAL STATUS MONITORING

I1sSUE #00) I1SSUE TITLE P REQUIREMENT (&)
e o e v o ot o v o B e et e e m e e e e o o= o e e e N I e o e e o e e
C=srsosEooz oo ZSSCSSSTSCCSCoISSSSSCCSESESSSZIISSZISSIR lzzz=z=zczco=zzzoaoc

2070201 VZFRO-0G PHYSTOLOGICAL NORMS
'Physiological normal for certain param-
foters may be different in space. The
appropriate valu should be determined
Yoy use in evaluating trends and changes

in health status.

20700200 PHYSTOLOGICAL. RECOVERY RATES
The time to attain complete recovery frmg
stressful conditions, e.g., repeated EVAL
'may be altered in space.  Recovery time
YFor typilcal stresses should be deter-—
imined.

]

—03

2070203 ROUTINE HEALTH MONITORING RAMTS
eats. should be established as to how

F\)
frequently and what measwrements are
1.
S
t

-0lb,~01d

aken to determine a crewmenber’s health
tatus/need for change in C/M prescrip-

1
1
1]
]
]
]
1
1
1
[}
]
1]
]
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t
'
1
3 l
1001, '

1
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FORMAT 5 PROBLEMS/ISSUE IDENTIFICATION

SUBELEMENT # TITLE
20703 DISEASE PREVENTION

TSSUE $ ISSUE TITLE
OO VU UG |
Szzmzzozooz )

2070301 FANIMAL PAYLOADS BIOISOLATION ROGMTS
| The design/operations approach to
imicrobiological isolation of animal
tholding faciliti from the t t of

station needs to be establist

]
|
2070502 VOREW ROTATION — MICRORIOLOGICAL ROMTS
'The need, or lack thereof, of special
ihioisolation procedure for use at
on end/crew changeout needs to be
ablished.

20703073 VINT?L CREW PREFLIGHT HEALTH RQMTS

iGuidelines for prefliaght health stabili-

tzation program for foreian visitors to
Space Station need to be established.

2070504 PSICK CREWMEMBER BIOISOLATION RQMTS
| The desigrn/operations approach to
imicrobiological isolation/guarantine
tof one or more sick or deceased crew-
tmembers be developed.

VREQUIREMENT (53)
| =cc-czzo=zzzozozomooz
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FORMAT 5

FROBLEMS/ISSUE IDENTIFICATION

SUBELEMENT # TITLE

20704

T8SUE A

2070401

PO70402

ACCIDENT PREVENTION

i JTSSUE TITLE

VZERO-G VISUAL PERFORMANCE CHANGES
‘Changes 1in visual spesitivity and fine
fmotor skills have been hypothesized and
V/or reported anecdotally: need to
'eatablish valid predictors of perform-
vance chanoes:.

I

]

TCRTITICAL TASK PERFORMANCE ASSESSMENT

‘tritical tasks need ta be identified.

'Need to define appropriate pasychomotor
medhodologles for as ing the crew’s
tper formance of thes
Ying. Need to determine whether or not
these a
an—ortbit.

= tasks during train-

soment technlques are required







FORMAT 5 PROBI.LEMS/ISSUE IDENTIFICATICOHN

SUBELEMENT # TITLE
20705 STRESS MANAGEMENT

1SSUE # ISSUE TITLE PREQUTREMENT (¢

“U/HHHI VSTRESS LEVELL DETERMINATION
VTh cooperation with crew, determine
thewt configuration of svetems for
rmortitoring crew’s streass levels,

i
i
1]
)

2070502

Tdentify or develop physiolooical and
pevehological predictors of performance
punder stre

DO TSTRESS CONTROL, TECHNI QU
o form trade analyvsis between biofeed-
thack, druas,and other techniagues to re- i
tduce symptoms of both chronic and acute
rEbress

'
|
i
]
'
i
STRESS FACTORS DEFINITION e
1
i
t
i
|
1
: -
1
1

STRESS REDUCING MEDICATIONS
Determine how reactivity to drogs
changes as body adapts to space.

f

1

Tatal Conorms or dosage and usage
evals.
2070505 CHRONTC STRESS DIET REQUIREMENTS
Tdentify the unigue nutritional regquire-
iments stemming from long-term stress
Develop norms for crew diet.

~0

t
[}
L4
[}
1
1
i
]
t
]
]
t
¥
]
t
t
'
I
t

]

]

TSTRESS ARISTING FROM FAMTLY
P{See 2090401)






FORMAT 5 PROBLEMS/ISSUE IDENTIFICATICON

SUBELEMENT # TITLE
20201 DIAGNOSTS & TREATMENT

i ISSUE TITLE | REQUITREMENT (3

’U”HID] :RHUT]NF MEDICATION GUIDEL INES i —0l1la,-06a

INew guidelines for self-diaano »
‘prescription may be needed in context

:mf atation’s organization and automony
sy by e ’

2050102 VZERO-(G MEDTCATION PRECAUTIONS
Moses and expected results of drugs in
Yipn the HMF pharmacoplia should be
funderstood in relation to individual
tattributes and stay-time in micro-g.

-5

20500103 —RAY ARND ALTERNATIVE TIMAGING SYSTEMS
Ihv selection of the medical imaging

Sy tem will require an assessment of

20’ state-of-the-art and trade-off of
i - capabilities vs. station

-0D1a

2001 04 'DEFINTTION OF ACCEPTARLE MEDICAL RISK
'The decision not  to include certain
remaraency DX/RX capabilities =should be
'hased on analysis of probability of
tocourrence and establishment of accept-
table risk.

2020105 FONROARD MEDICAL. CAPABILITY RaMTSE

H

!
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]
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'
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g
'Definition of equipment and facilities |

:
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|
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1
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)
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1
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i

i

1
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t
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!

+

'

t

¥

-0la

'will involve a series of trades related
tto cost, mission resources, probe

tability of ocourvence and other factors
]
¥

200106 VPARA-MEDICAL SKILLS DEFINITION
'Definition of the minimum skill level
taof a (non—-physician) medical
Vorewnenber should be establ

t
1

2050107 IMED HANDLING OF RADIATION EMERGEMCY
tDetermine the feazibility of medical

tment for radiation effects after

S €

pecial ist

—=1050

2OH01060 .MFD HARMDL ING OF PSYCHIATRIC EMERGENCY
'Procedures and eguipment/facilities
Yfor wse in the event of a psvchiatric
lemergency should be considered.

2050109 TCRITERIA FOR ONBOARD PHYSICIAN
'Crew size and other factors which re-
fguire that physiclan py snce 1S man-
'datory needs to be established, consid-

-3




Fatak:

3y
&’

20201

tering definition of acceptable medical
irisk criteria. (Ref. Tsasue 205020100

= PROBLFMS/TSSUES



FORMAT o PROB! EMS/TSSUE IDENTIFICATION

SUBELEMENT # TITLE
20204 MEDICAL RECORDS, COMM, & IMFO MGMT

TSEUE

# H I18SUE TITLE {REGQLIT F\FM[ NT ()
200401 IMEDICAL EXPERT SYSTEM DEVELOFMENT
tAan antomated diaonostic and treatment
texpert system showld be developed.

]
]
]
E
i
DA lF;Hl FeOFOR USE OF MEDICAL EXPERT SYSTE M i
| lln o iteria for non-physician e of H

' g syaeten showld be !

:

1

1

H

]

i

]

1

1

1

1

SONACS MED NDATA BASE MEMT &YS REOMTS.

R ETITRRP R LN I T
'T‘/F‘(‘ of mass s
tMedical Date T
tbe established.

-0

v e, Ccore memory s
woade memory of the
e

Mamt Svatem needs to






FORMAT &5

SUBELEMENT

#

PROBLEMS/ISSUE IDENTIFICATION

20505

ISSUE #

2020501

2000502

VAngmented diagnostic
tbe evaluated against

GROWTH

ISSUE TITLE

ILITY CRITERIA — GROWTH
capability should
crew size/

DIAGNOSTIC CAPAB

TITLE

mission content/

characteristics,
duration, increased risk,

factors.

and other

| TREATMENT CAPABILITY CRITERIA - GROWTH
tAnamented treatment capability, e.q.,
tonboard surgical capibility, should be

reevaluated with

composition, mission duration/complexity

increased risk,

chianges

and other

In crew size/

factors.

1
t
]
t
b
b
1
[}
|
1
1
1
1
t
1
i
]
!
]
|
!
]
]
1
[}
[}
[}
)

REQUIREMENT (5)

-0z






FORMAT 5 PROBLEMS/ISSUE IDENTIFICATION

SUBELEMENT # TITLE
20001 TYPES

' SSUE TITLE 'REQUIREMENT (5)
I . .

! ; —mom = Tmmm s
VINDIVIDUAL REURLAFIHNAL PREFLRLN[LQ
'Determine types of crew recreational
preferences.

Meterinine methods to evaluale crew
preferences during Tlight. Devise syuotes
ta accommodate prior to and digr ing
flight reguests. Determine methods Tor
identifving varied Lastes and prelerence
of crews containing naliormals ol other
countries and people from different
cultures and suboultures and the effect
of asuch varied values and cuslomes

small groups and in terms of the
specific mix of a4 given crew.

Can changing recreational preferences
'he accommodated? What ways, 11 any, Lo
tell how leisure needs and wants change
tover  tLime?

Mevelop systems and standards to deter-
mine the types ol changes in lelsure
activities areas related to changes 1n
crew size and mix.

Determine time needed/warnted Tor indi-
vidual and group activilies.

—Lh.

t
1
[}
1
i
1
I
1
'
§
]
t
t
t
1
]
b
b
1
1
1
1

=7, 2090607

20907-02

209007

2090102

0-G REC ACTIVITIES, EQUIPMENT & MATLS.
Determine the types of equipment and
material which are suited to (or which

t

]

1

i

]

1

]

i

|

! 2090605, —04,
1

1

\

tean be modified to) the 0-g environment.
]

]

1

':

)

1

1

1

i

[}

[

-5, 2090306,
~05

2090701

Determing whalt connotales minlmal re-
creational equipment. Determine what
equipment and materials are suitable for

individual and small group use.,

De twrmlnp an efficlent, easy—-Lo-use Way
toy store recreational equipment Deter -
mine & storage aresa with QATY  ACCEES
and adeguate restralints







FORMAT 5 PROBLEMS/ISSUE IDENTIFICATION

SUBELEMENT # TITLE
200 FACILLITIES

P REQUIREMENT (&)

t
]
-t
-
'

OR GR

]
'Determine variows methods of providing
wspace Tor the enlire aroup to meel and

1
1
]
]
i
par ticipalte 1n activitiles !
(i.e. examine the amount of vo. "
roeguired and possible methods of pro- '
vidinig volume, such as modindarizalin {

of walls, etc.) i
Determine how facilities will be L0

i

;

t

1

1

1

i

!

t

1

|

1

enlarged as crew S1ze arows.

FACTLITY FOR INMDIVIDUALIZED RECREATION
Determine where and how this should be
structured.

Determine where and how a  privale

TV areaq should be struclured.

2002002

1
t
1
1
i
¥
1
|
1
|
[}
1
1
1
]
1
]
t
]
1
1
1
I
|
i
1
[}
|






FORMAT 5 PROBLEMS/ISSUE IDENTIFICATION

SUBELEMENT # TITLE
20903 EQUIPHMENT

S : ISSUE TITLE VREGUIREMENT (S)
CEm oIS oo OooID SIS CCSIEZESSSISNISnRITSSISSE = - e N

13

| RECREATION &mUiPMENT REQUIREMENT
(Iswue included in 2090102)

-01,-05

PARREIS IR FOFF-SHELF RECREATIONAL EQUIPMENT
'Dalermine what eguipment and mater ials
neaed to be specially desiuaned and whiat
can be purchased or supplied by crew-
I member s,

t
]

2090302 FITNNOVATIVE RECREATIONAL PROVISIC
Determine non—dedicated supplles and
"materials which might be used in many
ways.

=0

=07, 20906~ 10,

i
]
1
i
i
1
1
]
1
i
)
1
]
1
]
:
1 =0
1

1

)

1






FORMAT O PROBLE Miﬂ‘;/ ISSUE TDENTIFICATION

SUBELEMENT # TITLE
2004 SUPPORT

Issu TITLE VREQUIREMENT

]

;—"“":ZI'I::T."—'—_—"' mmm

VEROUND NEWS DISSEMINATION H

'Deterinine who will determine and what '

Poriteria and syvstem to be used In '

: '

¥ 1

¥ 1
!
i

20590401

determining what news, JTamily emergency
indormation, etc., shall e trarnomitiead
Vo crews 1n Fliaht.






FORMAT 5 PROBLEMS/TISSUL TDENTIFICATION

SUBELEMENT # TITLE
200905 CRITERIA

TEEUE # i
m== = prmeibodeibielbond H

!

L - - :
iDetermine those aclivitles most cone- '
tducive to dmproving menlal health and )
yreducing boredom, letharay, elo. i
e lormine those activitiles jposl con- '
tancive to maintalning auod physical i
thealth.  Determine how leilsure and |
recrealbional activities and Lhe option i
Lo engage in recreational activities |
tare releated Lo mental and physical :
thealth .  Attempt to develop standarcs i
tand criteria for the degree:s and types |
related to both mental and physical g
theal th |

ORIGH:AL RATE .
OF POOR QUALITY






FORMAT 5 PROBLEMS/ISOUE IDENTIFICATION

SUBELEMENT # TITLE
2030 PLANMNING

ISGUE TITLE VREQUIREMENT(S)

-01,-11

‘
]
, - =
S INDIVID. PREFERENCE
V{TIssue 1ncluded in 20%0101)

]

t

VLETSURE/REC TIME REQUTREMENTS
e dncluded in 20901010)

(I

LETSURE /REC GROUND RESPONSIBILITIES
( Lus

ate included in 2090402)

(Twwse lncluded 1n 2090102)

LETISURE/REC REPAIRS/BACK-UPS
CTmane incluced in 303 1ssues)

‘
i

i
':
HLETSURE/REC AND EQUIPMENT PLANS
:
i

20900 PSURPRISE ACTIVITIES
TWhat types are possible and have the
fgreatest posilive effect?

VADDING NeEW LEISURE/REC ACTIVITIES
Pllesue included in 20%0101)

'
i
!
t
1

LEISURE /REC EQUIP DESTGN REQUIREMEINT
{(ITwsue included in 2090102)

|
PPLANNING LEITSURE/REC EQUIP. STORAGE
VTwsue included in 2090102)

INON-DEDTCATED RECREATIONAL. EQUIPMENT
P Iusuwe included in 2090304)

ORIGINAL BAGE iS
OF POOR OUALITY






FORMAT 5 PROBLEMS/ISSUE IDENTIFICATION

SUBELEMENT # TITLE
21001 BODY-WASTE MANAGEMENT

#0 ISSUl TITLE P REGUIREMENT (&)
- e e e rir e e v ] mm i dm s m e v e am mm e em b s M= e e e e o e e amm i e s em e hm m e i e e J— b e e e e e e i e
= R LY - L BT R =

2100101 TCOMMODE DESIGN REQUIREMENTS
Develop design requirements from concept

'atudies . Evaluate: locations, cleaning,

and maintenance: contamination/odor

fcontrol, and design impacts.

]

1

2100102 VURINAL DESIGN REQUIREMENTS
tDevelop design reauirements from concept

'studies. Evaluate: cleaning & mainten—
tance; contamination/odor control, and
tdesign impacts.

H

]

2100103 1BODY WASTE HANDLING
Develop criteria for stowage, processing
1& handling/disposal of body waste.

IRe2 = Commode/urinal systen designs.
]
'

2100104 INUMBER & 1LOC. OF COMMODE/URINAL UNITS
‘Develop criteria for number and location
fof units. Impacts crew size; interior
Plavout./arrangement, eto.

-3






FORMAT 5

PROBLEMS/ISSUE IDENTIFICATION

SUBELEMENT # TITLE

21002

210 URO]

2100202

21002035

WHOLE-BODY CLEANING

i ISSUE TITLE

TSHOWER UNIT DESIGN REQUIREMENTS
tDevelop standardized criteria for in-
Vternational crew use of shower unit
tdesign: eg., size, configuration, flow
vand drain corntrol, water temp. control
Plrange, mlx, auto/pre—set/manuial) :
tcontalinment & alr flow control and temp.
1Consider restralnts, tixtures, soaping,
vanthropometrics. Include cleaning &
Imaintenance: setup and stowage of gear ;
yeompar timent interface.

l

:UHUNFR USE REQUIREMENTS

water volume reguitrements,

wing shower frequency & durations,

:vtL., considering international crew.
i

Driives design of water system, recvoling

yneeds, ete.  Include criteria fFor
tnumber of shower units.

VBODY DRYING AFTER SHOWERING

tEvaluate concepts for whole—-body drying.
Consider international crew preferences,
ivolume, location, vompartment, in/out
tof shower stall, etc. Develop design
Ireguirements.

]
?

REQUIREMENT ( :)






FORMAT & - PROBLEMS/ISSUE IDENTIFICATION

SUBELEMENT # TITLE
210035 PARTIAL-BODY CLEANING

ISSUE # ' ISSUE TITLE i

2100301 TPARTIAL-BODY CLEANING ROMTS :
VEvaluate partial—-body cleaning r i

rconcept for firm requlrements, i

Vhand wash, body wipe, wel/dry. As R :

'erew preference, sizing, water {low/ :
contaminant, Lemp. control, location i
;

t

t

1

1

'

I

I

'

feriteria:; use restraint & access; olean-
'up & maint., contamination control.
HIinclude drving needs & provision ragmbs.

ORIGINAL BACE -G
OF POOR QUALITY






FORMAT & PROBLEMS/ISSUE IDENTIFICATION

SUBELEMENT # TITLE
21004 BODY GROOMING

; ISSUE TITLE | REQUIREMENT ()

- == lzzzzozzozozooo; e e T e
2100401 TBODY GROOMING REQUIREMENTS i
iDevelop personal grooming requirements )
Tto evaluate concepts, eg, shavers, toothd
thrushes, hair-care, eto. Consider ]
rinternational crew preference arcd Gome :
ipatibility & deslgn provislions, re: :
renvironment , i1nterlor artvangement, |
thandling, trash management, com-— H
ipatibility. i






FORMAT 5 PROBLEMS/ISSUE IDENTIFICATION

SUBELEMENT # TITLE
21101 MENL!

REQUIRLEMLINT (%)

1 t

1 ¥

[ - - ]
c-smomomoTazlozomon o !
2110101 MENU SELECTION H
IDevelop menu se !

holt/cold, Laste, nutrilion, appearance, |
'0-g environ, ete: coresider Internationall
fpopulation. Consider crew preference !
Vadistments . Trade agalnst provision :
lcapat:ilities, re: packaging, dispensing, |
thandling, stowage, eto. i
i

;

i

]

b

1

1

:

:

1

1

lection criteria for

2110102 VSNACKS/BEVERAGES SELECTION
'Develop requirements for snacks/
beverages based on preferences, Ccrew
toptions, nutrition, hot/cold, eto.
lEvaluale agalnst capabllities and
taf ffecls on desian, edg., stowage,

ldispensing, packaging, eto.







FORMAT 5 PROBLEMS/ISSUE IDENTIFICATION

SUBELEMENT # TITLE
21103 FOOD PACKAGING

ISSUE # i IsSUE TITLE VREQUIREMENT (S5)
e o e s oo ceve i e B e v e e dim e i e o i e e e e e i o e e o rem e e oam e e m e e o 1

!
2110301 PINDIVIDUAL VS, BULK FOOD PACKAGE REGMTS 105,

Develop food packing concepts based on 121104-01,~02
Ftechinology & ease of use/access, food
ttypes/menu; preparation: serving &
tdispensing: waste management. Fvaluale
vindividual vs bulk packagine.
‘
]
1

2110302 AUTOMATIC FOOD INVENTORY SYSTEM

:
:
:
|
]
:
V=i
tEvaluate technigues for tracking food 1
'
'
:
:
:

Vinventoryv-stores, stowage, consumpblon:
Mtypes: meals & snacks, beverage. Develop
treaguirements for system Lo minimize ime-
tpact on operatiors.

1






FORMAT 5 PROBLEMS/ISSUE IDENTIFICATION

SUBELEMENT # TITLE
21105 FOOD PREPARATION

ISSUE TITLE VREGQUIREMENT (S

FOOD HEATING METHODS

Evaluate food heating/preparation
methods, re: technology, pachaging, crew
per formance/menu, design Lmpacts,
Fvanaddling, safety, elo.




PO



FORMAT 5

SUBELEMENT #

21106

l%‘)UE_ H

’] lUr ()l

FOOD SERV

PROBL.

ING

EMS/ISSUE IDENTIFICATION
TITLE

ISSUE TITLE

uZ[_RU -G FOOD ((INTAINE R/UTENSTL. l"f SIGN
‘Develop food

tramts res:
tcleaning,
tinter face

serving utensil desian

handlng, pase of use, stowage,

crew preference

wi th

eto, and
galley design concepts.

1






FORMAT 5 PROBLEMS/ISSUE IDENTIFICATION

SUBELEMENT # JITLE
21107 FOOD CLEAN-UP

1SsUE #

ISSUE TITLE

W

EQUIREMENT ()

REUSABLE FOOD SERVING COMPONENTS
Develop dizposable vs reusable conceptls
for food serving/cleanup requirements.
Consider impacts on desian . factors
Vhandling, etoe. Impacts wasle management,
fpowetr , contamination/hyvalens, eto.

i
i

2110701

it
-
—

]
]
] -
' =
: -0 02
'

]







FORMAT 5 PROBLEMS/TISSUE IDENTIFICATION

SUBELEMENT # TITLE
21106 POTABLE WATER

RE IRLM[NI())

]
'
JU RS —— —
]
]

]JO-UJ .MFIHUN OF PEATINF HR (UHLINb NATFR -02

tEvaluate water heating/cooling concepts
Tto evolve reqguirements. Consider
technology, handling, design impacts,
lerew preference/necds, eto.

+

H
]
1
)
¢
+
i
[}
1
§
i
[}
1






FORMAT & PROBLEMS/ISSUD IDENTIFICATION

SUBELEMENT

21202

S

"CLEANMTHNG MATERIALLD
tStudy Lo develop criteria for cleanina
Pliguidds, materials, equilpmernl. Re:
Lo-g handling, of f—gussing, hrazarda/

cofety, effectiveness, volume, wlo.

]
A

R I

i

]

t

1

i

PHOUSERKEEPTNG EQUIPHMENT

Evolve requirements for desian i

Ve Jeaning equip. eq., vacuum, Filters,
Cepecdal aear . Relalews to powet, wedaht
Pofrs impact elo. Includes ¢ leanup  Lech-
Prrlgues evalualion.,

]
H

Uik, . -

T 4






FORMAT 5 PROBLEMS/ISSUE IDENTIFICATION

SUBELEMENT # TITLE
21205 CLOTHES WASHER/DRYER

UE TITLE REGQUIREMENT (5)

WASHER/DRYER DESIGN
Develop laundry load model to drive

212050]

apacity- reguirements. Study Vor water
detergent selection & impact on

i
e

ECLSS.



———



FORMAT 5 PROBLEMS/ISSUE IDENTIFICATION

SUBELEMENT # TITLE
21206 DISHWASHER

ROQUIREMENT (S

-01,-02,-03
Pdosian and alternatives for related
'desian compatiblility., eg., detergents,
tdish design & malerial, power , ECLLD
Vimpact, elo.

1

1

1

1

3 '

'Develop specific ramts for dishwashet H
i '

i

(]

1






FORMAT 5 PROBLEMS/ISSUE IDENTIFICATION

SUBELEMENT # TJITLE
21207 GROWITH

1SsUE # FREGUIREMENT (%)

mZT jrndiseaine - = = ]
2120701 THOUSEKEEPING EQUIP~ GROWTH REOMTS '
iReview capacity/load requirements ]

agalnst growth variables Lo assess ?

Vimpacts. Trade eqguipment replacement '

]

t

i

|

:

1

!

13V
—
—
o
~N
i
o
s

vagainst additional units: lmpacts on
TECLLSS re: detergents, cleaning
imalterials, ete. Includes Jdishwasher, .
vacum, clothes cleaning & support
egquipment .







FORMAT 5 FROBLEMS/ISSUE IDENTIFICATION

SUBELEMENT # JITLE
21301 WASTE/TRASH GENERATION

ISSUE TITLE

2130101 TWASTE/ TRAGH FREDICTION MODEL
‘Develop model to estimate volume and
‘eharacteristics of waste/trash
lgeneration, based on mission ac tivites,
Yorew, environment, anc tation design
'Meatures., Characteristics, e.d.,
"hazardous, pathogenic, radiocactive,
roxic, dry, etc.  Account for gruwih
Iprediction.

+
1
(]
t
1
1
|
]
]
'
[}
'
L]
t
|
1
i
1

REQUIREMENT ($)

-1, =02, =04,
-05,2130E-01,
2130304






FORMAT 5 PROBLEMS/ISSUE IDENTIFICATION

SURELEMENT # TITLE
21302 WASTE/TRASH COLLECTION

lb‘-»Ut T

WAS I'l':/T F\AHH MHN] THF\IN(J

Develop methods for monitoring waste

and trash from generation through
‘handling and final disposal; i.e., trash

TTLE F REGUI REMENT (h)

t

; o
= B
2130201 :
:

1

1

Vinventory conbrol.
]
1
2130202 THASTE/TRASH COLLECTION METHODS = (15,04,
Develop criteria/regquirements for trash -Q7,

tcollection and control to drive design
Hfor collection, separation, hundlinq,
tand disposal . eg., container designs
tvolume: liner characteristics,
tenvironmental criteria: toxic,
thazardows control.

"l ,[) -1, -0,






FORMAT 5 PROBLEMS/ISSUE TDENTIHFLCATION

SUBELEMENT _# TITLE
21304 MICROBIAL STABILTIZATION

]%UUL TTTIL

REQUIRED HIJI(‘ )

oo Zmz
:PI(RUBXAL >IABILIZAIIHH lleHl“Hl(>)
'Develop alternative approaches tor

'llll crobial stabililization lechnlades, oa.,
vactogn dessication, diocides, Treezina,
ote . Evaluate oplions aogalnst control
Vloading reguirements: bmpaclts on desian
Peonsiderations — volume, poler , eio.,
thandl ing & operations impac s

= i

-1 ,-02,- Uf§

}
!
i
1
[}
'
t
'
i
]
[}
1
[}
!
i
t
1
i
4
!






FORMAT 5 PROBLEMS/TISSUE IDENTIFICATION

SUBELEMENT # TITLE
21505 WASTE/TRASH TRANSFER

IO

TITLE

WASTE/TRASH TRANSFER EQUIPMENT
elop alternative approaches for

cash transfer handling eauipmont
@.qg., avtomated vs manidal;
modules, intra-module:; TS Lo
upace slation: alvlock transfer; to
Vlogistics mocdiale .

!
|
]
I
]
t
]
[}
[}
1
i
!
1
!
t
t

FREQUIREMIN L)







FORMAT 5 PROBLEMS/ISSUE IDENTIFICATION

SUBELEMENT # TITLE
21306 VOLUME REDUCTION

1]

ISSUE # ISSUE TITLE | REQUIREMENT (¢

mem————=zs=lzsz---S--D=ZZZZSSSSISSTETISSSSEISSSSISEZRES zlzzzz==z==s=os
213001 'TRASH COMPACTOR REQUIREMENTS -(1,-04
'Develop alternative trash compactor
frequirements for volume, welght, power,
lduty cvele, compaction ration, eto.
PAcseas quantity & location needs.
tPer form trades for alternative
lapproaches: & to develop design
teriteria.

+
t

5)

]
1
i
1
|
[}
1
]
t
[}
[}
[}
t
[}
1
i
!






FORMAT 5

SUBELEMENT

21307

r #

it
{,4,
ii \_

1

ST

[ae;
[
T

t

It

'(UNTINMFN[Y WRA“H DIE

PROBLEMS/ISSUE IDENTIFICATION
# TITLE
TRASH DISPOSAL

s POSAl. ME W‘F{(lLJ

.A sess alternative methods & desian

Yyeaquirements For
|dL posal, e a.,
lwttl .

JERetS i an., e to.

contingency trash
Space e e
to earth for
for design provision vs

ction Qr
inceneration.

bos!
nom

i

[

X
nm

=
m
1
oz

ti

i
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FORMAT 5 FROBLEMS/ISSUE IDENTIFICATION

SUBELEMENT # TITLE
21401 RESUPPLY REQUIREMENTS

—

LI

LY S

- SOMPATIRBILITY W/SS
Space Staltion spares (ORU s
Mot only must they be justified from
ion avallability and

i

]

- ]
2140101 H
'

1

1

are TBD.

:

:

]

]

1

1

{

poth the miss '
Pon-boar d stockage standpoint, they mast |
talwo walisty such consideration: as :
Pastronadt appllcation, inlerchangea- :
‘ility, tramnsport limitatiorns (mass, '
bvolume), functional envivronment, and '
re—entry stresses (L ground returblsh-
tinent 1s Intended) . !
' i
2140102 IMODULE DOCKING AIDS '
PResupply missions of the Logisticos H
1

1

]

t

1

1

i

i

'

i

i

1

!

+

]

1

1

{

i

i

'

Modiule and addition of new modules will
e @ periodic evenl over the life of the
PP OO S, The Jdockinia phase 1s in-
therently hazardows: and currently 1=
'planmed to be under asbronaul conbrol,
'rather than From the arounhd or auto-
tmatically . Probably no single astronaut
fwill pertorm this tazk more than 2 or 3
Phimes, and at 90-day intervals the
retalned experience will be minimal.

P The crew, lherefore, will need the best,
'aalest and most effective docking aids
rand provedures possible.  This will re-
fquire exlensive analvsis, verification
Vihiry o sdimulation, and training.




A



FORMAT 5 PROBLEMS/ISSUE IDENTIFICATION

SUBELEMENT # TITLE

21402 ITNVENTORY MANAGEMENT AND CONTROL

SSUE TITLE

2 INVERTORY MANAGEMENT SYSTEM DEVELOPMENT

The
aintenance data, onboard stockage

1

1

! scope, character and presenlation of
]

]
tactivities and location, trackinag infor-
]

1

'

+

'

'

)

:

:

:
mation, etc., are TBD and will reaquire
extensive analysis. Accuracy and speed
will be paramount, and the system must
'he comprehensive, compalbible with crew
:

]

L}

¢

J

;

l

i

]

]

leapabilities, efficient, and easy Lo
lupdate. Innovative technigues such as
'video consultation with ground wpeclal -
ists should be exploited. Uplink
accommodation will reguire coordination
'with communication designer:s.

The format wsed for output of Inventory -2
tdata 1s TBD. I1 must be clear, concise,
Vaceurate in description, and specific.
'To facilitate immediate crew recognition
H showld be in the exact terminology as

'used by the creuw. To avold eauivocation
and confusion, each item must be
aniguely identified by & standard term

i

tuniversally understood and accepted.
‘hue Lo possible Interpretation as
tquantity, numbers should not be wsed as
tidentifiers.

‘

H
2140202 HLOCATION OF ON-BOARD SPARES -0&
t

ton~board location of ORU storage is TBD
tand will reguire careful analysis to
lestablish. Spares retrieval at time of
‘need must be precise and fast, and
tavailability of the reguired article
st be immediately confirmable.  The
inventory management system mest e
structured to include specific indi-
'cation as to where the resource is
opcabed, and the location itsell mast
lbe easily accessible by the crew.
Location/distribution of spatres should
'he euch that safe haven "retreat” will
‘ot result in a specifilc spare oF spare
Vitem being unavailable/unretrievable.

1
1
]
|l
]







FORMAT 5 PROBLEMS/ ISSUE IDENTIFICATION

SUBELEMENT # JTITLE
21407 PRESERVATION, PACKING & PACKAGING

ISSUE # ‘ SSUE TITLE

[P hm cm e e i wm e e em v i A am e i et v e e e am e v

2140701

in the Space Station is not clearly
defined. FExperience on manned mlssiorss
o date will be applicabdle, ot Tue e
Cthought should be given to methods
fwhiich will economlze on welahl and
lupace, vet provide adeaguate prolection
tagalinst environmental influences
Vincluding dynamic landinag stre SL A
i

]

1

|

)

1

i

H

1
'
Mater tals packaging for use and storage
]
1
t
]

Space Station-unigue pachkaging specifi-
cation must be developed. Materials
which could float around (e.g., "worms")
or outgas (e.g., "bubble"-pack) mast be
tavoided.






FORMAT 5

SUBELEMENT

PROBLEMS/ISSUE IDENTIFICATION

# TITLE

21501

ISsUL #

FOOT RESTRAINTS

i ISSUE TITLE
b o e e i e v dn o o b e M e N o e o b i e o e otm am am t [

lozzorowoozzoooznzs o TrmosoossoommmsmDoo
FTOTANDARDIZED FOOTWEAR/FOOT RESTRAINT
PA study effort is reguired to produce
e standardized space station IVA
VTootwear /foot restraint systen sel of
Prequirements based on the identified
functional ramits. Feasikbility of a
single wtandard desiogn must also be
evaliuated.
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FORMAT 5 PROBLEMS/ISSUE IDENTIFICATION

SUBELEMENT # JTITLE
21502 BODY RESTRAINTS

ISSUE # : ISSUE TITLE

2150201

]
'
INeed & standardized body restraint For
VIVA use throughout the space station for
teituations reguir ing stakility in adiddi-
tlion Lo thal provided by foot restraints
talone . Study 1s needed to evolve a tirin
el of requirements.

]
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1

1
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1
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FORMAT S PROBLEMS/ISSUE IDENTIFICATION

SUBELEMENT # TITLE
21503 EQUIPMENT RESTRAINTS

ISSUE # | ISSUE TITLE | REQUIREMENT (S)
___________ | o o m e o m e o e e e e e e o e i e e o om e e e ) e e
Tzz=zzz=z==== l===s=zzc-=zzs=z=s==z===z==zZ==-==z==zz==zczczz=z== l====z=z===== ===
2150301 tCABLE AND HOSE MANAGEMENT SYSTEM -03

]
]
iA development effort is reauired to pro-|

ivide a standard management svstem for '

ttemporary cables, i.e., extension cords, |

rand hoses aboard the space station. H

) t

t 1

2150302 {EQUIPMENT RESTRAINT H
Standardized design criteria is needed |

i for restraining & local handling of :

reguipment throughout station, eg, food, |

igalley, data files, recreation, leisure, !

Istowage container internal restraint, :

rincludes refrigerator & freezer. g

]

]






FORMAT 5 PROBLEMS/ISSUE TDENTIFICATION

SUBELEMENT # TITLE
21505 PORTABLE RESTRAINTS

' JosUE TITLE FREQUIREMENT (5)
sm=ozooo fozzzzmox e beszszem=zz=zoz=s=

2150501 {CREW PORTABLE RESTRAINT SYSTEM -01

‘Common portable svstem needed to adapt

Tto all non workstation/activity loca-

‘tions throughout station, e.g., for un-—

]

]

'

i

q

t

1
asual mainternance . Study needed to i
tdevelop reqgquirements/criteria for i
restraint svstem and station interior i
struchbure to acconmodate IVA and ;
contingency EMU-suited activities. :
i

i
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SUBELEMENT

PROBLEMS/ISSUE IDENTIFICATION

# TITLE

2101

2160101

210102

INSTALLED EQUIPMENT

i ISSUE TITLE
| e o e e e o e e bt o v . e mm o = e em o oi S am e e ww e s mm e e e e oo
lZZz==s--=-=====ZCSSSSSTESSSSCSISEISSZISSSSISZ

VCREW TRANSLATION AIDS

'Repor ted proklems include handling of
temall items relative to use of mobility
‘aids & restraints. Study is needed to
Felearly assess problem & to develop
comprehensive criteria for translation
taids with and without parts and eguip-
‘ment handling.

VINADVERTENT IMPACT PROTECTION

'Full implementation of this reaquirement
'might be difficult, costly & inappro-—
'priate. Provision of optimized transla-
'tion & handling aids, aood traffic path/
Vlow desian, and special guards might
'preclude impact sufficiently to preclude
'the need for this requirement.







FORMAT .5 PROBLEMS/ISSUE IDENTIFICATION

SUBELEMENT # TITLE
21e02 PORTABLE GEAR

SSUE # ISSUE TITLE FREQUIREMENT (5)

2160201 TCONTATNMENT & TRANSLATION OF EQUIPMENT ~-04
| Resupply items which will be handled by
tthe flight crew must be desigrned and
ipackaged such that they do not exceed
VITBDT dimensions in the handling con-
Figuration. An anlysis of on—boardl
tcapabdilities and limitations will be
ineeded to o« ablish these TRD
Tparameter s,
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SUBELEMENT

PROBLEMS/ISSUE IDENTIFICATION

# TITLE

2102

21«

2l

21302035

218

J202

02004

PA ON-ORBIT VER FILlﬂ l()N F\L M S

Condition Verification

:Pe' TO' m an t:lrlr:lly;\l?.:- and assessment Df

tthe planned Space Station on—-orbit &acti-

ivities Lo identify the requirements for
iperformance of @a tasks (Frequency,

T type, elo.)

]

1A VERIFICATION TO0LLS AND EQUIPMENT
Determine the verification tools and
requipment reguired to accomplish QA

functions on orbit. Determine the divi-

“imn between tools that are part of the
Station svystem and those that are
=3 wnLially carry—on. Determine the
functional interfaces with and the
rservices that must be provided by the
tation. Includes measurement,
inondestructive and destructive exanina-
ftion, eto.

i
1

TFLUID SYSTEM VERIFICATION

I
I
)
I
1
1
1
t

‘Determine the requirements, 1f any, for

i 1uLwe“b1rug and sampling contents of fluid
rsystems, including crew consummables,

1

(ﬂﬁldﬂt fluids, and propellant systems.
iDetermine the reaquirement for fluid

ranalysis.  Determine the design require-

iments for Space Station fluid systems,
stowage systemns, spacecraft services

Vi power, etc.) to enable the verificalion

Vtask. IntludES bacterial and chemical
}a\pu(t

l

{FRACTURE CONTROL. PARTS INSPECT. CRITERIA
Determine the constraints imposed on the

tinspection of "fracture control" parts
C(Ref | JSC 19649, Space Station Fracture
Control Plan, April, 1934) by the limi-
Lations on inspection capability for
iparts (both internal and external to
thabitable volumes) that are Lo be
rdeploved in orbit for extended periods.

~01la,~01]






FORMAT 5 PROBLEMS/ISSUE IDENTIFICATION

SUBELEMENT # TITLE
2103 CONTROL.

: ISSUE TlTLF_ i REC “IREME“” {\':r)
' . ;

’1'U>Hl VON-ORBIT FLUID SYSTEM CONTAM. LHNTNH
'Determine the method to be emploved to
tverify the integrity of fluid connection
made on—orbit.  The method should not
fcontribute Lo envirornmental ﬁontamjnaw
'tion and should be effective in deter-
'mining connection integrity before
tintroduction of fluids into the affected
tvolume of the fluid

DTLNEOR PEQUIPMENT STATUS MARKING CON-ORBIT
'Develop an approach to physically ident-
,1fy parts or equipment on-orbit to indi-
such things as discrepant parts of
1=, vallbration/certification

and eaquipment integrity.







FORMAT 5 PROBLEMS/ISSUE IDENTIFICATION

SUBELEMENT # TITL
21E04 EQUIPMENT CALIBRATION/CERTIFICATION

FREQUIREMENT ($)

2180401 JON-ORBIT SYSTEM CERTIFICATION REQMTS.

VEstaklish, through analvsis and evalo- 21302-01c,~01 i
[

tallion of reguirements used to protect (partial)

personnel and equipmenlt in Far th—-based -
i Facilities, the equipment and procedures
required Lo certifly Tor continued e
tasuch systems as Tlre suppression sLor aoaes
vand dispernsing, high and low pressure
foxvaen storage and distribution, coolant
P Fluild storage and circulation, hiah
pressure nltrogen storage and olrooda-
tion, and fuel storage and distribation:
Pcomponents such as hatoh sealw: and
tequipment such as space sulls or MMUT s,
Develop the detalled design requiremernts
Vfor s craft systems and for ancill-—
Plary systems considering the limitations
itor performing the certification
ton—-orbit.
]

]







FORMAT 5 PROBLEMS/ISSUE IDENTIFICATION

SUBELEMENT # TITLE

21=005 ANCOMALY INVESTIGATION, ANALYSIS & EVALUATION
l SOUE # i ISSUE TI IL[: RE G IRI:H[ NS >)

H

mmm oz : : = == ! = -

’l 10501 H'H l'F\BIF PRHB( FM P[:F"]RI—II\I(J {PRACA) . 1 —01, —O‘* -3

IDevelop the on-orbit and ground- bda&d H

functional and organizational reamts H

'for PRACA during the Space Station i

Pmdssion., Include reporting of soflware |

problems .
i
]
]
]
]
'
]
]
1
1
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SUBELEMENT # TITLE
21306 REPORTING AND RECORDING

I»;UL #H : lQQU[ TIT[E 1 REQ
. . . e e e e e o - — — o ___._._._.__,_..-.‘_.__..__._._,_l -
= s smmmmmEomoo Tzsmroorroosmooosszoozzszs)zoz
21@0@01 FON=ORRIT PUNFIUURATTHN MODS VERIFTICATION—01
Develop the regmts and procedures that
will be used to record and control i
changes made on-orbit to the spacecrafl |
rcontfiguration throughout the life of the)
iprogram. Include engineering directed
changes as well as changes caused by g
imalfunctions or operational workarounds. |
] t
' 1
2150602 TON—ORBIT QUALITY ASSURANCE RECORDS R B
yDetermine an approach to recording andg
treporting guality assurance dala one !
torbit, including types of records, :
vimethods of reporting, storage and recall)
requirements, eto. '






FORMAT 5 PROBLEMS/ISSUE IDENTIFICATION

SUBELEMENT # TITLE
21807 DETECTION, ISOLATION, AND IDENTIFICATION

)

SUE TITLE

THABTITABRLE VOLUME LEAK POINT LOCATIOW
iDetermine an effective method, including
tayastem and support equipment desian
quirements, for determining the
selue location of a leak in the
Fo membrane or ab a seallng sur -
| face for the habitable volumes of the
ispacecralft while 1n orbit.







FORMAT 5 PROBLEMS/ISSUE IDENTIFICATION

SUBELEMENT # TITLE

21701 IV CLOTHING (URDERWEAR AND OUTERWEAR)

i

I18SUE

REQUIREMENT ¢

oo ISSUE TITLE

-02,~-03,~-04,

05, 06,07,
=z, -0, - L

TIV UNDERGARMENT DESIGHN
iMaterial selection driven by require-
iments established for safely, color,
‘welaght, fiber properties, and fabeic
tconstruction: trade—offs belween GFE.
stom-Titted, off-the-shelf and
tpersonal clothing:; phivsic

: tological changes
'closures types/positions, sizing range,
tgarment configurations; trade—oflu
‘between disposable or ¢leanable clothing
tar combination of alternatives;
VPregquency of change and special handling
for garments.

:
H
2120102 IV OGUTERGARMENT DESIGHN
Mater ial selection driven by reguire-
'ments established for safety, color,
twelghtl, fiber properties, and fabric
tconstruction: trade—-offs between GFE,
teustom-Titted, off-the-shelf, and
Ipersonal clothing sources: includes
tdesian features, adiustments,
frange; trade-of fs between disposat
tor cleanable or combination of
talternatives . Crew shall be allowed Lo
thelp design their clothing.

=034 ,-05, -0







FORMAT 5 PROBLEMS/ISSUE IDENTIFICATION

SUBELEMENT # TITLE
22001 VIBRATION CONTROL

I\)\_)LE # i 1"»..:UL llH_L lREi-lUlF\LHLNI (: >)

__________ =y ==
2200101 ILHHIf MENT VIBRAT IUN/MHUNTIHL. < TAHDAF\D" '
tEquipment vibration and mounting stan- g

Vdards hlave not been established for i

1Zero-g operation.  Conventional stan- :

dards developed for one—-g type mizsions |
may nolt be applicable to keep structure |
|

1

H

i

t

1

]

H

vibration within limitos.
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SUBELEMENT

PROBLEMS/ISSUE IDENTIFICATION

# TITLE

30101

3010101

3010103

TRAINING METHODS

i ISSUE TITLE

TDEPTH OF SYSTEM FUNCTION TRAIMING
'Technological advancemnents in the space
tetation will require that new declsions
'be made relative to the level of system
'function conceptual knowledge needed by
the crew in order to support the main-
Mtenance & operations of the space
lstation.

1

]

'SELF-MANAGED TRAINING

Padvances in training technology such as
lintelligent computer—aid instruction
'(IcAD) and intelligent tutors may
'provide & feasible training method al-
ternative feasibility study is needed.

The cost & effectiveness of tralning on-
lorbit could be influenced by several
factors, e.d., automated Lrailning costs
CICALY, the cost of the time avallable
'for training, the cost of huaman super-
viwion & evalualtion.

1

':

PON-ORBIT OJT TRAINING COST & BENEFITS
t
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SUBELEMENT # TITLE
S03102 TRAINING DEVICES AND MEDIA

lell[ # ITLE PREQUIREMENT H)

]

:' = =0
mlusn] :LJMUL A TON FID

i

e

- Y F"CJR All TRAITNING i
Reduced 1(In1 ity simulation impaclts t
cost, braarndng .1!.4‘1],1 ty, & perforinance i
faguality . To approach the program goal of!
reduced training costs, & wstudy 1 '
ineeded to determine minimally erffective |
tlevels of simulation in various areas of)
Pty dlnlnq_ Study must assess technology '
apabilities & feasilbhility of meeting i
idetermined minimal levels of i
ey formance., '
]

]
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SUBELEMENT

PROBLEMS/ISSUE IDENTIFICATION

# TITLE

J01035

I“bUE ﬂ

)UlUTHl

TRAINING LOCATION

It>&>llE Tl rLE :F\FHUIRFM["NH‘v)

UN (f]IIth IA%k 1LnTNlNh 0N JRDIT
fficacy and efficiency uf what to
ﬁn—urbit is an e which mast be
thrmuqh a cost-beneflit analysis
ian concepts are Firm ared @

s 1s complete.
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PROBLEMS/ISSUE IDENTIFICATION

SUBELEMENT # TITLE

50104

310401

S010402

30104035

TRAINING LEVEL (AMOURNT)

: ISSUE TITLE

s osrosssoCoooooETommssmssoomsSmoosmosmn
T TRATNING PERFORMANCE CRITERIA

{The efficient operation of a Space
1Station reguires a reduction in the
current level of training for shuttle.
tHowever , severe reduction in brainirng
tcould seriously impact both the safety
and efficiency of Space Station
toperation.  The determination of the
Vlevel of performance to be trained is
rveritical.

1

1

{CRITICAL TASK CROSS—-TRAINING
vA tasb analysis will determine the
teritical tasks for which cross training

rof cross-—tralning must be determined
twithin the context of both the safe and

PON=~ORBIT REFRESHER TRAINING
1 The type & effectiveness of on—board
refresher tralning that can be provided
iwill depend to some extent on available
ttechnologies and time. At a minimum,
tprocedures which can be practiced on-
ibhoard will be developed.

rshould e provided.  The kind and amount

refficient operation of the Space Station

ORGS0 oy
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OF POOR QUALITY
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SUBELEMENT # TITLE
30105 TRAINING FOR DRGANIZATIONAL EFFECTIVENESS

i ISbUE TIT[E lREUUlREMLHI(b)

=: = 'soozzssoossoSsSoosssSooISoz cmm—mz====xzz=z lzzzz=zzzz=zz====
3010501 P SMALL. beUP ngfEH V-01,-02

tan umbrella psychological training pro— |

Pgram will be developed to cover in- d

'dividual and agroup training, ground and

erew interaction and incorporating ine {

Pternational crew consideratiorns: con- i

. ;

:
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flivt resultion, eto.
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SUBELEMENT

PROBLEMS/ISSUE IDENTIFICATION

# TITLE

SO L0

TRAINING FOR FAMILY SUPPORT

irn developing & maintalning support
systemns Ffor themselves & other flight
torew Tanllies will be created. Stucy
Vi needod to develop such progranss.
FTraining procaram For support of crew
imembers on-orbit 1w also needod.

1
1]
1
t
1
}
1

F:
A general program for training families
1
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FORMAT 5 PROBLEMS/ISSUE IDENTIFICATION

SUBELEMENT # JITLE
sl ACCESSIBILITY

fuull or partial loss of

: wedled compartment or aodule
vnekst be accessed for maint. Sulted
mainternance will have maior inpact on
vdesiagn for maint. oriteria.  Study
Vimpacts & trades to establish guidelinos
vior malntainability design reguirements
& malintenance concepts. Also establish
vinlriimum pressurized environmernt Tor IVA
i

J

g

malnt . actlvities. (See also Issue
#1040201)

BOB0100 T WALL ACCESS/REPAIR

tAccess must be provided to all walls,

o liheads, hatches, & seals for inspec-
tion & repalr. A desion conceplt & impact
study should be conducted for efficient
eguipment arvangemenl that allows rapid
wall access/inspection.

SOB0103 CRITICAL SYSTEM DEFIMITION

ORL replacements 1n critical systems
should not reguire syslem shutdown.
Aanalysis/study is needed to identify

rand/or establish clear criteria for
teritical systems.
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SUBELEMENT # TITLE
303504 TESTABILITY/DIAGNOSTICS

i ISSUE TITLE IREQUIREMENT (S)

i
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3030401 TRADIATION-DAMAGED PARTS REPLACEMENT

What level of circuit modeling complex-—
Vity should be done to plan for & assis
ton—~board repair/replacement of

Pdamaged electronics?  Study should

g
:
|
]
t
i
i

tdevelop danage prediction model . )
]
H
1
t
1
1
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t
]
1
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SUBELEMENT

PROBLEMS/ISSUE IDENTIFICATION

# TITLE

30305

SREOL02

ORU DEFINITION/CONFIGURATION

ISSUE TITLE

CUSTOMER ORU DESIGN STDS

Fataklish ORU design standards for the
cuzltomer accommodation module to reduce
repalr times & speclialized egquip. &
establish commonality & safety precau—
Phiony agalnst ORU experiment conbonbs.

[}
1
]
!
[}
1
i
i
I
1
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1
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t
t
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!
i
i

LEVEL OF QRU

PStudy to define the level in Lhe equip-
iment configuration as a replaceable
runit (ORUY . {Irn electronics the printed
rCclreail board, drives equipment design,
imaintenance repalr level, support eguip-

imenl, etc.).
[}
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FORMAT 5 PROBLEMS/ISSUE IDENTIFICATION

SUBELEMENT # TITLE
30506 MATINTAINABILITY AIDS

303001 TMAINTENANCE
vanalyvze the functional capabilities
tlocation, reaguired equipment, equipmert
rcontiguration and scope of repalr in-
ttended for the maint. repair station.
TW1ll determine design oribteria Tor wilze
rconfiguration, containment/contaminalion
tcontrol, heat protectlion, accoss

lacation, eto. Trade atudy aluso neededl

Lo determine number of stations, re:

TEVA equipment malntenance support .

]
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SUBELEMENT

PROBLEMS/ISSUE IDENTIFICATION

# TITLE

30401

MAINTENANCE CONCEPT

' IsSSUE TITLE !

lrorzo-oSSSSSSSISSISISTISSSSSSSSSSIISESEZ
IMATNTERNANCE WITHOUT SHUTDOWN g
'Tt shouwld be possible to perform i
'mailntenance on system components w/o :
lerew inadvertently or by design shutting!
'down the whole system. Study needed Lo '
Peevelop oriteria & desiagn Dmpacl. J
i
1
1
1
|
i
g

ALLSO SEE ISSUE 3030101

REQUIREMENT(S)
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SUBELEMENT # TITLE
30407 CUSTOMER TECHNICAL DOCUMENTATION

’EHUIR[MIHT\a)

'FUHTUM[R TELH DH(UMFNTATIHN REHUIRFMFNI?
IReguirements for maintenance, (JFN—" ations
& servicing of customer pavloads need tol
ibe defined regarding astronaunt avallable)
thime, salety, maintlenance practices, H
et

t
|
1
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SUBELEMENT # TITLE

30501 FUNCTIONAL /LLIMITATION

)

3050101

REQUIREMENT (S

]

| )

|

tRedundancy & "backup” tools/support
Veguipment are desired per Shkyvlab ex-
iperilence. Study 1s needed to develop
guideline for extent & areas of redun-—
dancy as well as for backup needs.
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SUBELEMENT _# TITLE
B0S00 COMMONALITY/STANDARDIZATION

ISSUE # ‘ ISSUE TITLE 5REUUIR&MFH1(>)

J050201 lHUFPUhf EQUIPMENT DESIGHN STANDARDS i

'stiudy of maintenance activities/task !

Tworking envivornment needed to evolve |

suppor t eguipment (tools & handling '
Caear) desiagn oriteria. Shylab experlience)
Hipdicates off-the-shelf desions i
loernerailly acceptable, but $% specific i
leriteria for selection among availlable i
0 ‘
b 1
t ]
1 i
1 H
1 1
1 1

varieties (at least) is needed, 1n
support of commonality obliectives
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SUBELEMENT

PROBLEMS/ISSUE IDENTIFICATION

# TITLE

30504

ISSUE #

3050401

LOCATION

g ISSUE TITLE

TEROUPING OF ON-BOARD TOOLS

Nefinition of the tools to be carvied
aboard the Space Station, and the most
tappropyr lale location for them, are TBD.
PAnalys should be performed to deter—
'mine best location(s) & coresider olher
Yactors such as acoe
'tion, arranaement & potential utility.

1
1
]
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1
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asoibility, composi-

REQUIREMENT (&)
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SUBELEMENT

PROBLEMS/ISSUE IDENTIFICATION

# TITLE

3001

IssUE #

3060101

S0e0102

30601035

300104

3060105

S0e01 06

300107

30a0108

30a010%

DUTY CYCLES

i ISsuUE TITLE

VIVA/EVA TASKS AND LEARNING CURVE
iDetermine time lines and learning
tcurves for different types of upace
toperational tasks with different types
tol equipment in the IVA and Eva modes..

VSHIFT GPTIONS
Determine shift optilons. (This ares 1=
terucial for organization).

]
1

IMISSTON LENGTH REQUIREMENT

‘What 1w the maximum lenath desirable
iregarding considerations for physio—
tlogical, psychological, svystem tactors.

IWWARIED CREW SCHEDULE MODELS

Determine various schedule models for
toptimal crew effectiveness over mission
vdurations.

FTASK PERFORMANCE ANALYSIS

IDetermine performances relative to dif-
Iferent tvpes and seguences o tasks
threaks, etc.  Establish ceptalkle
iperformance rate windows and develop
tstandards for task scheduling in terms
of seauences arnd length.

L3

REC/LEISURE TIME REQUIREMENTS
‘Determine the amount of time needed for
lexercise, rest and recreation time to
Imaintaln proper health, motivation and
lalertness for different types of people
tover different mission lengths.

FPRODUCTIVITY FACTORS

IWhat social and psychological factors
rare related to crew productivity re-
Vlative to different scheduling patterns
tand in terms of different mission
lreguirements, crew skill mix, task
tpattern and mix and mission length.

{REST BREAK REQUIREMENTS

iDetermine the freguency and length of
rest breaks as they are related to
lproductivity.

t

]
§
]
§
]
'
]

TON-BOARD TASK TRAINING TIME
IDetermine the amount of time tor
trefresher or training prior to variows

REQUIREMENT (%)




PAGE 2 S0E01 = PROBLEMS/ISSUIES

itasks and relative to the frequency of
task per formance.
]
3060110 P TRAINING TIME EFFECTIVENESS ~-33

Determine most time-~effective training
Pine Lhods

3

[
>

20111 1SHIFT EFFECTS ON PERFORMANCE

Determine the effects of the use of
rshifts and non—-shift schedules on aler t-
rness, fatigue, and error rates. (This
iincludes circadian interference a=s well
ras loss of clesp due to the activitjes
o awake Ccrew member o

GRIGN, Wil
OF POOR GJALITY
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SUBELEMENT # JITLE
3002 JOB ROTATION

; ISSUE TITLE FREQUIREMENT(S)

IMPORT . /ESSENT . SKILLS FOR JOB ROTATION
Determine important, bul not essential,
aryed ntial crew skills and training

1

1

i ~07,-08
i

]

I

rreguirements that all crew members
]

':

]

H

1

shiould have .

A0 el202

]
]
]
]
1
t
t
!
TRAINING METHODRS FOR OJOB ROTATION '
Develop training methods that will i
vfacilitate crew skill levels and maint— |
renance to facilitate job rotation. '
]

1

1

1

1

1

]

1

]

1

1

1

t
|

S0e02003 IMENTIAL TASKS DISTRIBUTION
Develop methods for crews to assian
imenial tasks during fliaghl . Prepare
ftraining methods to enbance methods for
Vtask distributiion which will facilitate
tthe group dyrnamics of each crew and lead)

fto less problems.

-10






FORMAT 5 PROBLEMS/ISSUE IDENTIFICATION

SUBELEMENT # LITLE
30603 SCHEDULING METHODS

ITS8SUE # | ISSUE TITLE FREQUIREMENT (S)
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3060301 IFACTORS FOR WORK SCHEDULLING 1 —07,-10,
Determine what categories and specific t=16,-21,-

tfactors should be incorporated in sche-—
tanling crew acltivities. Consider crew
Vimpacts; diver: ~11'1( ation ne phiysio-
: factors: coveraae of

boworb.
Aate quLM'
at the tashk level. A
payload & l’|()tl-1—*|/|—‘>w|:11r|u
toperations. Determine sleep perlods
sluding pre/post Sluep UperdLlDﬂm.
workload distritwtion criteria
bacy on-orbit duration.

30a01-02,-07,
=13

logical and =
shiopping list (ml‘-( .oodd tas
vAlso assess how to Incorpot
tplanming n =
1 - . " .
tduty times for

1

LNy
el

S0A0302 IDEVELOP EXPERT SCHEDULING SYST. REQMTS.
'‘Develop requirements for a user friendly

texpert system For scheduling crew activ—

lities. Consider experience feedback and

Hearning: programming techrnlaues: ground

fve wlation scheduling management roles;

iprotocols for ground input and acces:s;

wr bime and Lmpact on operatiorns.
m oavallability of expert system

-02,-11,-13,
~15,-17,-1%,

—_—iDD
Talel

1
t
!
i
s
i
1
i
|
'
i
i
:
;
+
1]
'
i
]
1
E
H
i
i
]
t
]
« : ]
'with determined requirements. :
1 ]
1 1

306035303 FPRE-MISSION PLANNING CREW INVOLVEMENT =06

‘Determine the methods and svstems for i

tinvolving crews H

]

E

)

1)

t

1

:

I

i

1

E

]

]

1

3

]

3

[]

i

]

i

!

i

i

]

!

:

:

]

]

in pre-mission planning.
Consider experience: experience/skill
input: morale and task committment; and
interface with scheduling system.

]
t
[}
}
t
1
[
]
]

3060304 FGROUND SUPPORT FOR LONG-RANGE PLANNING

taspects of ground support affect each of
tthe work packages To assure a fully
tcomprehensive dl’ld integrated ground
|¢uppurt/opequlond functional capa-
tbhility, it will be necessary to
lestablish a strong and knowledgeable
coordination agency having oversight of
contractor activities in each technical
tarea and directive authority to maintain
'compatibility among the individual
tapproaches. Composition and represen-
ftation within the agency are TBD, but
tectablishment at Level B 1s recommended.
tAn immediate objective of the agency
twould be to undertake the long-range
iplanning noted in Reqgquirement 21406-01
land establish basic ground rules and

-01,-02




FPAGE

)
e

rguidelines to be followed by &ll
ielements involved in ground support
1

routput (suggested above) should be
iheling by SDR (86/09/01) .

in

ractivities., The agency and its initial
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SUBELEMENT # TITLE
30301 ORGANIZATIONAL STRUCTURE

ISSUE # ISSUE TITLE VREQUIREMENT (5)

]
= . ; !
ACHi0101 FORGANT ZATIONAL STRUCTURE :

iDetermine principles Tor the development )

ol fliabt and ground orgarizational g
retructures. i
e termine best organlzalional systems Lol
tTacllitale open and olear commuanication |

hetween ground and on—oriit orews. i

Determine organizabional melhods Tor :
ffacilitating crew autonomy. ‘

iDetermine method ardd policy for insur ingd

ton—board awthority recognition and H

rsupport in nominal and emergency situa— |

ttions.  There should be provisions for

tthe emergence of informal orgamizational!l
rstructures which will be supportive of |

i the formal structure. H

tDetermine a clear definition of i

remergency situation chain of command For

thoth around and on-orbit crews. i

1 )

] )

S0maioz VCREW CAREER OPTIONS oo
yDetermine career path for Space Station |

ipersonnel and the methods by which H

iflight experience will be related to H

Careers H

'

H

1

1

:

]

H

]

30

0103 1P. I, ROLE
iDetermine the role and method of
tinvolvement of earth-based principal

Vinvestigators in flight experiment

y







FORMAT 5

PROBLEMS/ISSUE IDENTIFICATION

SUBELEMENT # TITLE

30E02

SHUE #

BhE0202

JO00203

S080204

SOE0205

METHODS TO ENHANCE COMPATIBILITY

| SOUE TITLE

{METHODS TO ENHANCE CREW TEAMWORK
iDetermine systems to select, i1dentify
rand foster compatibility among crew

| member:
rand determinge what compatible tralt
rare, effect, etc. Determine the best
tmethods and process for selection for a
Vlong mission in a confined and isolated
renvironment. Develop a criteria and
tselection and assignment process which
tdetermines orews who meet the required
1akills, experience, health, education,
thknowledge, compatibility fTactors and
it
'

eamwork. (Non—oblrusive) .

IDECISION MAKING TECHNIQUES
yDetermine an appropriate model for
imanagement, decision making, conflicts.

CREW FEEDBACK

iDetermine and develop & process accept-—
rable to crews to collect feedback on
twhich tvpes of systems and training
programs are most el fective in flight.
Determine the best feedback method to
videntify the most effective selection
criteria and methods.

]
1

TATIR-TO-GROUND PROBLLEM RESOLUTION

iDevelop a system to provide flight crews

iwith management and conflict resolution
Vsupport.

CREW PARTICIPATION IN ORG. DEVELOPMENT
Determine the degree to which crews

the organizational structure to be used
on their flights.

and with ground crews. Research

should participate 1n the Jdevelopment of

1
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SUBELEMENT # TITLE
JO=035 CREW SELECTION

IHUU[ # l ISSUE TITLE

EQUT

RE1ENT(“)

i
il

TJEJSD] !Lfiw ThAMNHRK EFFE(IIVENL;&
'Determine the best methods for observing
erew ef fecltively to insure crew compatl-
tbhility.
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SUBELEMENT # TITLE
30701 AUTONOMY

Ssur # ISSUE TITLE {REQUIREMENT(S)

SEmrmsmz=zzsolooosossEEscsmssssmsmsssmessSTSs-ssozszossoo)ToEssssSDoooToc
3090101 VAUTONOMY TECH SELECTION/TIME PHASING 1 —01

Selection of technologies to be imple-
]

imented to accomplish avtonomy . Define
1 time phasing for implementation of
Vantonomy technologies. Define the
ldearee of autonomy to be achilieved
Tinitially, growth).
]
I
30102 {ON-ORBIT VS. GROUND TASK ASSIGNMENT

—05a, 3060302

i tablish time phasing of Space Station
i {5

]

]

SF0103 VON-ORBIT VS GRD OFF-NOMINAL ACT PROTOCOL
tProtocols for dealing with of f—nomirnal
tactivities.
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SUBELEMENT

PROBLEMS/ISSUE IDENTIFICATION

# TITLE

40102

ISSUE #

4010201

4010202

WORK STATION GEMERAL REQUIREMENTS

i ISSUE TITLE
::::::Z:::::::::.._.:::::::::::::::::::::::::

TWORKSTATION DESIGN GUIDELINES
iDesign general guidelines for Space
Station workstatiorn.

TASK VERIFICATION AT WORKSTATIONS

The wuse of concept of independent obseor -
vation to verify the correctrness of
completion of procedures runs counter

to sueh assumptions as "operation from

a single eve reference point" which is
discussed in Element 401. A study must
ibhe completed of the advantages of en-—
takbling an independent observation of the
iperformance of critical procedures
ragainst the weight, volume, or other
rconfiguration impacts caused on work-
vstation design requirements.  The
iresults of the study will determine
iwhether the concept of independent
yobservation is viable, or whether eaguip-
rment desians and procedure development
tshould be oriented toward reliance on
Fihe operator for assuring correctness of
iprocedural sequences.
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SUBELEMENT # TITLE
40104 PORTABLE WORKSTATION

I13SUE # i ISSUE TITLE 'REQUIREMENT (%)
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4010401 PORTABLE WORKSTATION CONFIGURATION i
iDetermine guantity and configuration of |
the portable workstation. Include {
istowage and mechanical/electrical/ i
data management system Interfaces. H






GROUP § ISSUES

The Issues in this Group are marked "Preliminmarv". As noted in the
Subelements List, Iscsuez {and Requirements) were not prepared for all
identified IVA/EVA Interface Elements. Full coordination with the Advanced
EVA Systems studies (on RFP 9BE2-72-4-37P)#, which would provide significant
contributions to this section, was not accomplished. The enclosed Issues,
therefore, represent an incomplete and preliminary version of identified study
needs only.

*Studies awarded to: Grumman Aerospace Corporation
Boeing Aerospace Company
McDonnell Douglas Technical Services Company, Inc.
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PROBLEMS/ISSUE IDENTIFICATION

SUBELEMENT # TITLE

50101

ISSUE #

5010102

SYSTEME

i I

w
[
c
m
-
o]
=

H

'RESIZING VOLUME

'"The definition of the volume regquired
'to resize an EMU on—orbit & the eguip-
'ment to support this activity needs to
the studied.

]

TEQUIPMENT ATRLOCK LOUCATION

'The optimum location and size of the

!

acientific airlocks needs to be studied.

tassessment of the types of equipment &
Nocation on the station need to be
lconsidered.

' REQUIREMENT (S)

-0/
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SUBELEMENT # IITLE
S01035 : HYBERBARIC

ISSUE # ISSUE TITLE TREQUIREMENT (5)
..... e o i | e e e e e i e e im e e o o o o e o e o i e | o o . ——
Zmmzmss =xz== l=zsr-cSsosoooosssss--szszoscozzszzszzoZzoo=xo lzzzzzzcz=z==z===
5010301 {WASTE MANAGEMENT, HYPERBARIC -03

i The accumulation of wastes & the dura-
ition of the crewmembers stay in the
thyperbaric facility needs to be studied
to determine waste handling regquirements

i
1
]
]
)
E
i
|
5010302 THYPERBARIC COMMUNICATION SYSTEM R
i The needs for an audio-visual communica—!
ition system for the Hyperbaric chamber !
should be studied. Evaluate downlink/up-—|
link with ground personnel and communi- !
cation with Space Station crew, with ;
special consideration to the HMF. Study |
will provide specific reguirements. i

]
t
i
'
[}
[}
[}
§
]
1
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SUBEL EMENT # TITLE
50104 EVA SUPPORT

ISOUE #

5010401

5010402

50104035

5010404

3010405

H SOUE TITLE

1SUTIT REPAIR LLOCATION
! The location of the EMU suit repairs
needs to be determined to ensure

the tvpes of eguipment and work volumes

needed to support these tasks.

TEQUIPMENT ATRLOCK LOCATION

' The optimum location & dimensions of the

teguipment airlock to accommodate the
rtransfer of the different types of EVA
'equipment & ORU’s on-orbit needs to be
tstudied.

1

i

IDISPLAY/STATUS CONTROL

'Fach airlock hatch will have the capa-
‘bility of displaving the current air-
lock configuration & allow control
from elther side of a hatch. Optimum
'display/lighting technigues & EMU
toperation need to be studied. Reguire-
‘ments for safe interlock control of
thatech locks must be developed.

[}

' PRESSURE CONTROLS

'The pressurization/depressurization
tcontrols on the airlock should be con-
ltrolled by a single EMU suited hand.
iDesign requirements must be developed,
lconsidering control & viewinag
lconstraints.

TATRLLOCK SOUND LEVELS
‘Predicted and upper limit criteria
'sound levels of the aivlock during

tpressurization/depressurization need to

ihe determined.

REQUIREMENT (5)
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PROBLLEMS/ISSUE IDENTIFICATION

# JITLE

50401

185UE #

5040101

STOWAGE OF EMU EQUIPMENT

i SSUE TITLE TREQUIREMENT (%)
J ot e v e v e D —E R et b e e s e e e e . e . em Em e e e e an e i me ek e ma e . b e e e e e e e i . .-
sz zzZz-sSosoEsrSomST=sos==s-SS=ssssmss==o= '=czzzzzozoz=z=co
VEMU STOWAGE REQUIREMENTS i ~07

1Study is needed to assess requirements |

Vfor locations and methods of EMU !

istowage. EMU drying & cleaning, access, |

tservicing requirements, and resizing :

VFor dornning must be considered. H
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SUBELEMENT

PROBLEMS/ISSUE IDENTIFICATION

50402

TSSUE #

5040201

# JITLE

EEL EQUIPMENT

! ISSUE TITLE

| e tim o = e i — - e A m mm e e wm A M . e o s A e = em e e e mm o . -
{EEU EQUIPMENT STOWAGE

Determine location and method of EEU
tequipment stowage. Also determine the
'method of accessing the EEU outside the
tairlock. Consider pre/post use opera—
‘tional check out requirements, and
imeteorite/debris protection.

1
l

REQUIREMENT (3)
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PROBLEMS/ISSUE IDENTIFICATION

SUBELEMENT # TITLE
50403 RESTRATNTS/TETHERS/EVA TOOLS

TSSUE #

5040301

! TSSUE TITLE

.STUNAFE 0OF EVA RFSTRAINT)/TETHFR‘/TUOLS
iDetermine locations, volume reguire-
iments, lavout, acco*% design, and
ridentification of stowage compartments.

REQUTREMENT (S)

PRELIMINARY
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SUBELEMENT # TITLE
50404 EMU/EEU SERVICING & CHECKOUT EGPT. STORAGE

ISSUE # | ISSUE TITLE | REQUIREMENT (S)
____________ 1 e e i i o e o it o . e - —— = o = e e o o i om  m e i o i o o | e st - = o
___________ lezsZosTTsos-m-o==s==--==--SSCSIZSSSISZSSSSTSSI|SZSSSTSISSISSoC
50140401 FSTOWAGE OF EMU/EEU SERVICING EQUIPMENT -04

]

1

!Determine locations, volumes, layout, !
tdesign, access and identification of i
'EMU/EEU egquipment & storage containers. |
‘ i

t

]

1

1

PRELIMINARY
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SUBEL EMENT # TITLE
H0405 MAINTENANCE & REPI_LACEMENT FARTS
ISSUE # H ISSUE TITLE tREQUIREMENT {5)
— v i i mm mm s e em am i | e e et it e i m e e e ke e im e i —m m e e e o e M e e e - - e - ——— o e e e - - [, - —
___________ |szzzsmoz=zs=szszs=zzscz-=zzoom-sosz=czssoozlZTZzooSooooszoes
5040501 I STOWAGE 0OF EVA SPARES TOOLS 1 —04
iDetermine locations, volumes, desian '
tidentification, and restraints for ;
Istowage compartments which contain spare)
Iparts and maintenance tools for EVA i
lsnpport. i
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SUBELEMENT # TITLE
50406 PAYLOAD SUFPPORT EQUIPMENT STOWAGE

ISSUE TITLE iREuUIRFM[NT\k)

{STOWAGE OF PAYLOAD SUPPORT EQUIPMENT
iDetermine volumes, lavout, design
tstandards, restraints, & identification
1

|

1

""J)

uthnd~ for storage containers which
will house payload support egquipment.

)_-_3
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SUBELEMENT # TITLE
50407 GROWTH

SHUE # TSGUE TITLE VREQUIREMENT ()
_____________ T e e et e ot e e o i tm v e e e ln e e e e e = . e e mm v o i e o v e e — e v e e et e
___________ e E e Lt L e T
5040701 1GROWTH OF EVA SUPPORT STOWAGE ~01

Assess volume regquirements for arowth
vE L Space Station volume contraints:
idetermine best method of expanding
linitial stowage compartments.
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SUBEL EMENT # JTITLE
30401 IN-SUIT BODY WASTE MANAGEMENT

SSUE # 0 It L)UE. TITLE | REC UIRL- ME-_NT (Lﬂ

5040101 1 IN-SUIT URINE COLLECTION REC)IJIRFMENTS '
iDevelop criteria for mobility and com— |
i fort: evaluate preventive contdmir1fion |
tmeasures against crewmembers health H
irisks; into breathing environment, :
tdermal ivrritation and chafing: and :
racceptance of crew to installation, i
tusaage and handling of the urine :
reollection device. :
] ]
1 ]

S0A0102 TEMU WASTE HANDL TNG SYSTEM P00
Reguirements for EMU waste handling H
ishould be based on design concept :
istudies to evolve system critervia and i
requirements for handling & transferring!
twaste to Space Station waste handling !
lsystem. :
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SUBEL EMENT # TITLE
50602 SUTT HYGIENE
GHUE # ) ISSUE TITLE ' REQUIREMENT (£)
_____________ b o e o et e e o ke e e e e e e o o et e m e m e m o — e oo o mt o e ot e o e o vam o o ] e v v e e o e oo o o —
____________ lo=ocz=====s=ss=zs-=sszzsssssooczoznomozzszzzloosmssoosmoooos
5060201 TSUTT HYGIENE CLEANING REQUIREMENTS 1-04
iDevelop procedures for suit hygiene to |
iminimize crew involvement, effort and !
ttime. Design requirements for a method |
rof suit sterilization, bilocidal wipe, :
Y or IR. i
]
1
S0Oa0202 SUIT HYGIENE EQUIPMENT REQUIRED 1 =04
i

Evaluate test equipment necessary for

periodic suwit checks: super sensitive :
pressuwre gauges, leak detectors, radia— |
tion level sensors, and breath air H
sensors; level of replacement to main- |
tain the suit. Develop automatic suit |
drving equipment . '

PRELIMINARY
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SUBELEMENT # JITLE
55101 GENERAL. LAYOUT

ISSUE # ISSUE TITLE i REQUIREMENT (13)

5510101 IMAN~-TENDED VOLUME AND LAYQUT H
i The interior volume and lavout designs |
imust be evaluated to develop require- :
iments which accommodate EMU-suited !
tactivities within the enclosed environ— |
iment.  Significanmt access, visibility )
fand volume constraints must be addressed!
vand reflected to needs for lighting and |

icontrols placements.  Potential growth i

H
i
i
[]
)
]
]
)
i
i
;
]
]

1& reconfiguration should be considered.

1
]

5510102 i MAN-TENDED MAINTENANCE REQUIREMENTS
1Study is needed to develop the mainte-
nance concepts and to determine the
requipment & facilities required for the
iman~tended module. Address payloads,
1fixed equipment/systems and module as
tconfigured.

- 1 vy
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SUBELEMENT # TITLE
55102 TRAFFIC FL.OW
H ISSUE TITLE FREQUIREMINT (S)
| e e L e o e m mm mm i i e e e e o e e = v o i m e e o= . b o e o e m e e e e e
lmzsc-ssc-rzc-sozsssoosossossms-ommTTosooooTzoo lzzzoz=zzzzzzzoz
5510201 {MAN-TENDED W(IRK'%TATTUN L()(‘ATI(JNS ~-07
iBased on the defined matuwre & guantity
of workstations, requirements should be

-devc-],rmped for lc)(. ations. EMU activi-
tties, number of crewmembers, etc.,
!Shﬂuld be considered for man—-tended
loperations.

1
'
1
1
1
t
i
i
1
!
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SUBELEMENT # TITLE
55103 DECOR

i ISSUE TITLE

e L P e e
5510301 tMAN-TENDED COORDINATES

1A coordinate location scheme should be
ideveloped for station internal and
texternal areas. The scheme should be
icompatible with the scheme developed fo
tthe manned I0C station.

!
)
S510302 i MAN-TENDED EQUIPMENT LABELING

iCriteria must be developed for labeling
rand marking of all equipment within the
iman—-tended module to ensure readability
by EMU-suited crew. Consideration of
lighting and positional constraints
ishould be included.

VREGQUIREMI T (5)

e

i A%
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FORMAT 5 PROBLEMS/ISSUE IDENTIFICATION
SUBELEMENT # TITLE
95105 ANTHROPOMETRY
ISSUE # | ISSUE TITLE VREQUIREMENT (S)
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5510501

TMAN-TENDED ANTHROPOMETRIC RANGE

1Study is needed to define the range of
tanthropometric dimensions appropriate
' for EMU-sulted operations within the

Imodule.

Movement dynamics, viewing &

reading angles/distances, etoc., should
tbe considered.
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SUBELEMENT # JITLE

5510«

(GHUE #

5510601

53510a02

MODULARITY

: ISSUE TITLE

{INTERIOR VOLUME REARRANGEMENT RQMT
iDetermine reguirements that define how
{EMU-sui ted crewmembers can modify in-
tterior volume arrangements to adcom-—
imodate revised configurations.
iDetermine equipment rack reqguirements
ithat ensure flexibility to reconfigure
Yin various module configurations.

1

]
| STANDARD HARDWARE AND INTERFACE ROMTS
Considering EMU-suited crewmembers,
tdetermine the requirements that define
thow interfaces betweern primary & secon=—
idary structure & between subsystems and
ttheir attachment to structure shall be
lstandardized to minimize human involve-
iment in repair, maintenance, reconfigur-
tation etc. This includes standard
ielectrical/cooling/data bus interfaces.
tAlso included are determination of the
rcommonality design regquirements for

| fasteners, tools, latches, & packaging.
iConsider the station growth
timplications.

REQUTIREMENT (£

-02,-10,
-11
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SUBEL EMENT # TITLE
9H107 WINDOWS/REMOTE VIEWING
SEUE # .REUUInlfI!H\

5510701 IN]NDUN CONFIG FOR 2 EMU-SUITED CREW VIEW]
iDetermine the window diameter and con- i
ifiguration reqguired to provide for H
Iviewina and maintenance activities |
by 2 EMU-suited 95th percentile male H
rerewmembers . Evaluate functional re- i
tauirement for man—-tended mode. :

]
t

5510702 VWINDOW MATNTENANCE AND PROTECTTON REOMTS
i The degree of optical degradation due
tto exposure to ultra violet x—ray
iradiation, meterold impacting and/or
icontamination allowable and the means
jof cleaning, maintaining, repaltr and/or
ireplacement and testing requires
tfurther study.

5510703 IMAN--TENDED MODULE WINDOW SPECS
PIn view of the man—tended mode where
icrewmember would be looking out of the
iwindows while wearing an £MU helmet
i that has curved surfaces, filters,

1

1
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1—04,-05,

d
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1
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1
rcoatings, etc., determine the ;

i
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1

i
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1
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1
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1

1
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]

1

]

¥
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i

1

]

-0, -Q7

iwindow filters, shielding, haze,
tlight transmission, surface distortion,

rand parallelism specifications.

5510704 IWINDOW VIEWING REQUIREMENTS
1Space Station viewing reguires view in
tall directions, leading to multiple
twindows . Man-tended operations may not
trequire zimilar view: the ST7S may
supplement experiment and viewing
icapabilities. Assessment should be
imade to derive window view reguirements

tfor the man—-tended module.
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FORMAT 5 PROBLEMS/ISSUE IDENTIFICATION

SUBELEMENT # TITLE
55109 STOWAGE/STORAGE
ISGUR # J ISSUE TITLE 3RFHUTRFHIH1( )

5510701 :MAN -TENDED STOWAGE VU[“MF/LUCATI“N/TYPFQ:‘lO -11

Study is needed to determine types and i
Ivolume of stowed items on the man—-tended)
istation. Stowage volume reguirements
rshounld be defined according to tvpes and
Vlocations, az well as environmental
icontrol criteria.
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FORMAT 5 PROBLEMS/ISSUE IDENTIFICATION

SUBELEMENT # TITLE
55201 INTERNAL ENVIRONMENT
1SSUE # ' ISSUE TITLE IREQUIREMENT (G}
___________ 1 e e e e e e et o e et = mm v e mn o tm vm o v o o . o om hm ot v = o v o o o v v o e e e e e v e o e e
_____________ lm=-ss-=--ozsssoSSZZSSSSSCSSSSSSosSSoSoSSISSSSiTSoossooTooIss
5520101 |PAYLLOAD-CAUSED ATMOS & WATER CONTAM RGMT | -01
Define the regquirements, if any, for !
'pay load-caused atmosphere and water ]
icontamination detection, monitoring, !
tand control . :
1 ]
1 1
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FORMAT 5 PROBLEMS/ISSUE IDENTIFICATION
SUBELEMENT # TITLE
Shenz EXTERNAL ENVIRONMENT

ISSUE #

5520201

5520202

HH20203

5520204

5520205

H52020¢

5520207

i IS

U‘)

UE TITLE

{MAN=-TENDED RADIATION MONITORING SYSTEM
iDefine the man—-tended mode performance

freaquirements for radiation dose monitor-—

Ving systems. How many, what locatiorns,
:ﬁensjtivity ranges of internal fixed
ractive radiation sensors & the reguire-
P mern for read-out and data storage?
iNote that such area monitoring is
irequired by law (10CFR203).

]

i)

I MAN-TENDFD PERSONNEL DOSIMETRY

iDefine the man—-tended mode performance
frequirements of personnel dose monitor-—

ting system. What radiation types, levels
ineeded for read-out, and what type read-—

tout and data management? Note that
ipersonnel monitoring of some kind is
irequired by law (10CFR20.203)

i

]

tMAN-TENDED OPTIMAL SHIELDING DISTR
iFor the EMU-suited man-tended mode, .
twhat is optimal distribution of radi-
tation shielding mass?  On vehicle
istructure, in eguipment, petsonal
ishields in/on EMU, etc.?

]

IMAN-TENDED WINDOW RADIATION PROTECTION
iFor the EMU-sulted man-tended mode,
twhat attenuation factors are reqguired
tin windows for ionizing radiation
iprotection? What window materials,
twhat allowable dose rates at window
lareas, consider trapped particles only.
tInvolves allocation of dose rate
irequirements to activities in proximity
Vto windows.

]

| SHIELDED STORAGE

tHow much shielded volume, at what dose
irates, is required?

I

]

IMAN-TENDED RADIOLOGICAL TRAINING

-

iFor the marn-tended mode, what is re-
lquired level of crew radiological
ftraining? What curriculum, behavorial
tobjectives,duration,evaluation methods
{

yHZE PARTICLE PROTECTION FEASIBILITY — MT

iFor the man—tended mode, is it feasible
tor uzeful to protect crew from HZE
tparticles® To what levels of fractional

| -
L]
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4
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1
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1
1
[}
'
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1
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55202

]
O
fux

5520207

5520210

5520211

5520212

SHZ2213

55202

icell lethality?

)

]

IMAN-TENDED SOLAR FLARE RISK

iFor the man-tended mode, what is allow-
rable risk due to solar flare radiation?
i This must be decided, & early on, =ince
isolar flare sizes are distributed

]

]

statistically & risk carnnot be zero,
although it can be small. Amount/nature
nf shielding will depend upon the risk
that is deemed acceptable. Acceptable
probability of radiation illness syn-
drome probability of late effects -
e.g., cancer?

MAN-TENDED SOLLAR FLARE PROTECTION

For the man-tended mode, what is best
way to protect crew from solar flare
doses? Determine feasibility of safe
havern shielded room.

MAN-TENDED SOLAR FLARE CONTIGENCY PLNNG
How extensive should solar flare con-
tingency planning be for man-tended?

MAN-TENDED SOLAR FLARE WARNING SYSTEM
How extensive and reliable should solar
flare warning system be for man-tended?

MICROMETEORITE AND DEBRRIS PROTECTION —-MT
For the man—tended mode, determine

how best to coordinate radiation shield
design with micrometeorite and debris
shield design. Low-2Z materials needed
on exterior for electron shields. What
commonality exists in protective
measures and how to Jjointly optimize
them?

RAD SHIELDING STRATAGY FOR GROWTH - MT
For the man-tended mode, defire how best
to provide growth capability for
radiation environment? How construct
yshielding in orbit? Cost trades with
idifferent approaches?

[}
t
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1
t
]
]
]
[}
]

L}
]
L]
t
1
¥
[
]
]
[}
H
1
]
1
i
1
1
[}
1
[}
1
i
1
]
]
[}
t
[}
!
]
'
1
1
]
]
'
'
]
]
}
'
]
i
[}
l
]
¥
]
]
i
1
]
t
1
1
[}
t
1
1
1
1
¥
'
!
'
1
1
1
¥
]
I
]
1
]
i

- PROBLEMS/ISSUES
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FORMAT 5 PROBLLEMS/ISSUE IDENTIFICATION
SUBELEMENT # TITLE

552035

15‘ SUE #

55”0 301

5520302

5520304

INDUCED ENVIRONMENT

i ISSUE TITLE i

IMAN-TENDED EM LLEAKAGE SPECIFICATIONS
iWhat leakage/stray/scattered/accessible
tradiation intensities over the entire
1EM spectrum (3 Hz to UV) should be
tspecified for all on-board electronic/
toptical equipment for man-tended modeT

{ MAN-TENDED RF/MICROWAVE EXPOSURE LLEVELS
{For the man—-tended mode, what should be
lthe allowable power density or E-/H-
1field exposure levels for Space Station
lcrew? There is considerable controversy,
and several sets of standards, by NASA
VOSHALANST,DOD,ACGIH, that have differing
tallowables. Space Station program will
inot resolve the controversy, but must
ichoose some allowable (maximum) exposure
1 for desian.

]

! ,
IMAN-TENDED LASER LIGHT PROTECTION OPTION
tFor the man—-tended mode, what viable
talternatives exist for crew eye/skin
Iprotection from Space Station or STS
tlaser sources when the mission regquires
inzme of high-power lasers which can pro-
lduce either direct or diffusely scat-
itered radiation in the Space Station?
1Goggles? Face shields? Curtains?
IConsider effectiveness & inconvenience
tof use.

YNERGISTIC INDUCED ENVIRON EFFECTS —-MT
s the Station grows, what synergistic
ffects, e.g., effluents, debris, or
radiation, are generated by the prox-—
1m1ty of additional modules or systems?

S
A
e

REQUIREMENT (S)

PRELIMINARY






FORMAT 5 PROBLEMS/ISSUE IDENTIFICATION

SUBELEMENT # TITLE
55204 AREA LIGHTING

ISSUFE # ISSUE TITLE
____________ | e e e e e ot e v rm e e m o . m mm mm o e e e e e o e i i m
SrI-IZEZsSISsSlZSZZZCoSSCSSCoSCISCSCSSSSSooSDTSSSISITSESoSC
5520401 iMAN-TENDED LIGHTING REGQUIREMENTS

'For the EMU-helmeted man—-tended mode,
tdetermine the needed general illumina-

rtion percentages for walls & ceilings;
Hluminaire color temperature; & surface
Vtemperature of lighting fixtures.

t
]

]

)

i

'tion lighting intensity; surface reflec—|
g

i

!

1

t

| REQUIRFMENT (S)

—Dtl L] _07
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FORMAT 5

SUBEL EMENT # TITLE
55205 NOISE & VIBRATION
ISSUE # ISSUE TITLE
___________ T oo e e e e o vm = ms e e e ma e e e v e o i o= e wm e M v e e e m
__________ lt-sos-sssss=c-=s=sCssoSSTSSSESSSIZOSSISSISSS

5520501

5520503

PROBLEMS/ISSUE IDENTIFICATION

'EQUIPMENT MNOISE & VIBRATION STANDARDS
YIn an unpressurized man—-tended module,

inoise, per
i=sideration.
tdeveloped,
'vibration
fstation

se,

is not a
Standards
however ,
transmission
equipment.,

bas

to ©

rn active con-—
should be

ed on nolise/
to payloads,
yewnember in

o

'tactile contact and through docking

iconnections to

STS.

FEQUIPMENT INSTALLATION SPECS

'Develop mounting and location spec’s
'meet determined limit levels for

ment vibrations.

YEMU NOISE
VPerform analyvses
of noise

Psources
lcrewnember 1in
le.g., EMI or

to ass

for th

to
equip-

= all potential
e EMU sulted

the man—-tended mode,
vibration

conduction.

REQUIREMENT ()
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FORMAT 5 PROBLEMS/ISSUE IDENTIFICATION

SUBELEMENT # TITLE
5520 CREW SAFETY
ISSUE # ' IssUE TITLE PREQUIRFMENT (S)

______________ B o e e v e e . o oo e ot am o oo s o - o ——— oo o o ot o s e tom e e i i o wm o o= D e e e e e e e e
mmmm==m==zzlossoszmzoz-szzoco mmmmmmsmmemos-=zzz=szzz=z 'zzzzzzzz=s=z=z=xz
5520601 TMAN-TENDED EMERGENCY CONTROL. i—01

1Study 1s needed to define and develop !

tsafety criteria for feasible emergency j

lconditions in the unpressurized man- H

'tended mode. Adequate warning schemes i

tare needed, e.g., EMU plug-in warning |

tevstem or heavy reliance on visual :

‘asystem; high temperature surfaces (in 1

'lieu of fire) should be detected and '

ltalerted, etc. |

PRELIMINARY






- FORMAT 5 PROBL.EMS/ISSUE IDENTIFICATION

SUBELEMENT # TITLE
55213 WASTE/TRASH MANAGEMENT
ISSUE # ! ISSUE TITLE VREGUIREMENT (&)

___________ I e e cm o v m = = e o m o — . wm e o - . — o m o e s e o e mm ooes s vom o v | v e o a - e - ———
___________ | =zssszommsczszssssoszrcr-ooossSSoSooooSZoZlsozozsoz=zzs==o
5521301 { MAN-TENDED TRASH MANAGEMENT 1~01

15tudy is needed to determine the nature |

tand amount of trash that may be ]

lgenerated on board the man-—-tended i

imodule.  Such trash may result from !

irepair work, from pavload spills, or i

tother pavload causes. Management schemes)

tshould then be developed. i

] t

; |

i :
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FORMAT 5 PROBLEMS/ISSUE IDENTIFICATION
SUBEL EMENT # TITLE

535214

I

C;( )LJE

5521401

55

552

21402

1403

SUPPLY SUPPORT

i ISSUE TITLE

'SPARES COMPATIBILITY W/SS SYSTFM - M7
'For the man—-tended mode, Space Station
ltapares (ORU’s) are TBD. Not only must
'they be justified from both the mission
lavailability & orn-board stockage stand-
'point, they must also satisfy such con-
'siderations as interchangeability,
'transport limitations (mass, volume),
'fnnctlondl environment, and re—entry
stresses (if ground refurbishment 1s
intended) .

'MAN-TENDED INVENTORY MANAGEMENT SYGTEM
'For the man-tended mode, the scope,
‘character and presentation of mainten—
lance data, onboard stockage activities
'& location, tracking information, etc.,
lare TBD and will reguire extensive
tanalysis.  Accuracy & speed will be

'paramount, & the system must be compre-

'hensive, efficient, and easy to update
'by EMU-suited crew. Innovative tech-
'migues such as video consultation with
lground specialists should be exploited.
'Uplink accommodation will require
‘coordination with communication
'designers. The format used for ouput of

tinventory data must be concise, accurate

tand specific, and in the exact termi-
‘nology as used by the crew. To avoid
'error, each item must be uniquely
lidentified by a standard universally
tunderstood term. Due to possible inter-—
'pretation as quantity, numbers should
'be avoided as identifiers.
[]
1
'LOCATION OF ON-BOARD SPARES
on-board location of ORU storage 1s TBD
arnd will reguire careful analysis to
thdbll’h Spares retrieval at time of
eed must be precise and fast, and
:availability of the required article
'must be immediately confirmable. The
'Tnventory Management System must be
‘structured to include specific indi-
'cation as to where the resource 1s
llocated, and the location itself must
'be easily accessible by the crew.
Hocation/distribution of spares should
'be such that safe haven "retreat” will
inot result in a specific spare or spare
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PAGE 2

55214 - PROBLEMS/ISSUES

iitem being unavailable/unretrievable.
]
)

t PACKAGING CONCEPTS - MAN-TENDED MODE
iFor the man—-tended mode, materials
ipackaging for use and storage in the
'Space Station is not clearly defined.
Experience on manned missions to date
.will be dppliCdblE, but further thought

should be given to methods which will
.econom17p on weight and space, vet
iprovide adequate protection against
renvironmental influences including
rdvnamic landing stresses. A man- -tended
iSpace Station—-unique packaging specifi-
ication must be developed.

F,-20,-2¢

I
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~
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FORMAT 5 PROBLEMS/ISSUE IDENTIFICATION

SUBEL EMENT # TITLE
55215 RESTRAINT SYSTEMS

ISSUE # ISSUE TITLE REQUIREMENT(S)
____________ b e e e m e e o e e e = . o= - o e o o - . e o ot tm o e ot o m b e e o = mm e
_____________ ! ---smzZoooZZosoS=SsTT-SSS=ZSDCCCSSSTSSISSISSZ|SISITSSISEIAIR
5521501 I MAN-TENDED RESTRAINT SYSTEM -02,-0s,-13

]
]
'A standardized restraint system must be |
tdeveloped for use within the unpres- |
tsurized man—tended module. Evaluation H
tof the current EVA restraint system is i
needed to ensure that it will satisfy d
fthe nominal and repair task reaquirements)
Yin the man—tended mode. The restraint i
laystem/EMU interface must be coordinated)
'with the Space Station EMU development |
lactivity. '

PRELIMINARY






FORMAT 5 PROBLEMS/ISSUE IDENTIFICATION

istandardized requirements for
tdimensions, configuration, and handling
'characteristics must be developed for
resupply items and mission pavyloads for
tthe man—tended mode. Requirements must
accommodate EMU handling.

SUBELEMENT # TITLE
55216 MOBILITY AIDS
ISSUE # ISSUE TITLE ' REQUIREMENT (5)
________ e am e 1 e e o e vt o m an v o = - o 2t o v o o - — o = o om n am w m v m ot | s e e am e e bm e
___________ | ssCroCCSSIZSCCICZSISZISSCCSSSCCSSSSESSSSIIZlSCSSZsSoZoSIIox
5521601 {MAN-TENDED MOBILITY AIDS 1—03
‘A standardized system of fixed and H
iportable hand holds must be developed H
Vfor use within the unpressurized man-— d
Vtended module. Evaluation should H
‘consider the array of tasks, volumes and,
'clearances to be imposed. '
] 1
] )
5521602 'MAN-TENDED RESUPPLY/PAYLOAD DIMENSIONS V07
1
|
)
1
]
:
I
]
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FORMAT 5 PROBLLEMS/ISSUE IDENTIFICATION

SUBELEMENT # TITLE
55217 COMMUNICATIONS

ISSUE # | ISSUE TITLE 'REQUIREMENT (S)
____________ | e e o o e o = o - = e - - —— (= o 2 = e vm st tam tom e v et mm = | e m e e e = == =
___________ |===—z=z=zz=zz=z=z=z==z=sz=-s=sszsos=sosS=======Z==|zsz=zsZzzzs===
5521701 MAN~TENDED COMM TO GROUND -14

]
)
Istudy is needed to determine what com— |
imunications links are required to the '
tground; then to assess requirements for |
tcomm provisions independent of the i
Vdocked orbiter. Evaluate role of H
torbiter in supporting man-tended statiorn)
lcomm requirements. i
:
]
]
:
i
)

5521702 IMAN-TENDED C&T SYSTEM CONTROLS =

iMan—tended crew will be EMU suited.
iControls & displays, therefore, must
laccommodate the EMU gloved hand & visual)
lrestrictions. Study 1s needed to develop!
tdesign requirements. '
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FOGRMAT 5 PROBLEMS/ISSUE IDENTIFICATION

SUBELEMENT # TITLE
55301 CREW TRAINING

ISSUE # ISSUE TITLE TREQUIREMENT ()
____________ I_.__.___..__._.._.._._..__,_._._.__...._____._....._.___._.._.._.___._l__-......._..._..__..__...._
___________ lomcc-cozooossssssss-sSsS=SsSsSSSSooSSTITSSonT|SSIsZzooox =
5530101 IDEPTH OF SYSTEM FUNCTION TRAINING -01

'Evaluation must be made relative to the
tlevel of system function conceptual
‘hrnowledge needed by the crew in order to
Iperform man—tended functions.

H

}

1

]

1

1

I

:
5530102 .VFLF~MANAGFD TRAINING ]
tadvances in training technology such as |
lintelligent computer-aid instruction ]

Y (ICAI) and intelligent tutors may i

iprovide a feasible training method. An |
lalternative feasibility study is needed. |

]

1
530103 SIMULATION FIDELITY FOR TRAINING g
'Reduced fidelity simulation impacts H
‘cost, training guality, & performance ;
‘quality. To approach the program goal i
tof reduced training costs, a study is '
]

)

I

]

)

t

]

1

i

(]

i

1

':

]

]

1

]

1

!

1

1

)

)

]

]

{

H

]

1]

wn
JI

%needed to determine minimally effective
levels of simulation in various areas of
Mtraining. Study must assess techinology
'capablilities & feasibility of meeting
tdetermined minimal levels of
tper formance.
[}
]
5530104 'TRAINING PERFORMANCE CRITERIA
‘A more cost effective approach for
loperation of the man—tended station
'requires a reductiorn from the current
‘level of training for shuttle. However
severe reduction in training could
eriously impact both the safety and
ff1c1pncy of operation. The determi-
ation of the level of performance to
e trained is critical.
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FORMAT 5

PROBLEMS/ISSUE IDENTIFICATION

SUBEL EMENT # TITLE

55303

ISSUE #
5530301
5530302

" MAINTAINABILITY

i ISSUE TITLE
B o om o cm m t m o o e ot o . o m  tem e e e e o e o w e e Wn ame i e M
!mZ-zos=sso-o-sSSSSSSTSSSSSSSSSZTSSZESIZSSC

1SYSTEM SERVICE POINT LOCATIONS
‘'Fluid system service points, e.g.,
‘filling, draining, purging, bleeding

'must be accessible. Locations within the

'module, however, may introduce hazards.
'Study for design requirements is needed
Hto enswre adequate system interfacing,
'EMU-suited accessiblility and safety.

[}
t

'PAYLOAD SEAL INTEGRITY

'Desian requirements for paylecads which
Imust retaliln seal integrity is needed.
{seals should be inspectable & acces-

lsible. Type of feasible repair activity

‘must be determined. Impacts safety,
ftools, hardware desiagn and safety.

REQUIREMENT (S)

"DCE-
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FORMAT 5 PROBLEMS/ISSUE IDENTIFICATION

SUBELEMENT # TITLE
HH304 MATINTENANCE

ISSUE # ) ISSUE TITLE VREQUIREMENT (5)
o e e = ot o i e D i e o om e v i em o rm e 4 e e et e o o e = i . - —— o bt i wm — o b e e m e — e e = e
___________ |ooooorsss-ososssZosZSooorCoIITTSISESSSIIS|SSSIEZSoSISzoon
5530401 {MAN-TENDED MAINTENANCE CONCEPT -02,-03

]
]
'A maintenance concept should be H
'developed to define ORUs and nature of |
'maintenance activities in liaht of i
tdefined "mormal"” man—tended functions. 1
Concept should lead to definmition of H
'maintenance locations, e.g., within the |
'station module or supported by shuttle. |
‘Maintenance requirements for the module |
lsystem must also be defined (as H
'differentiated from payloads.) ;
) )
;
1
I
i
|
:
i
‘
i
H

]

5530402 IMAN-TENDED MAINTENANCE WORKSTATION
'Based on the results of the maintenance
'concept and unigue EMU-sutited envirorn-
iment, reguirements for the design of the
lstation maintenance workstation should
‘be developed. Special consideration

imust be given to mobility, restraints,
'lighting, access, etc., within the
tunpressurized environment .
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FORMAT 5

PROBLEMS/ISSUE IDENTIFICATION

SUBELEMENT # TITLE
5H304 ACTIVITY PLANNING AND SCHEDULING

ISSUE #

5530601

5530602

55306035

553004

5530a07

5530605

: ISSUE TITLE

'EVA TASK TIMES AND LEARNING CURVE
'Determine time lines and learning curves
'for different types of space operational
'tasks with different types of equipment
in the (EVA) man—tended modes.

'MAN-TENDED MISSION LENGTH REQUIREMENT
fWhat is the maximum lerngth desirable
lregarding considerations for physio-
'logical, psychological, system factors.

]

]

'VARIED CREW SCHEDULE MODELS — MAN-TENDED
'Determine various schedule models for
toptimal crew effectiveness over mission
Tduwrations.

TASK PERFORMANCE ANALYSIS

Determine performances relative to dif-
ferent types and sequences of tasks,
breaks, etc. Establish acceptable

per formance rate windows and develop
standards for task scheduling in terms
of sequences and length.

‘MAN TENDED LEISURE TIME REQUIREMENTS
!Determine the amount of time needed for
'exercise and rest time to maintain pro-—
'per health, motivation & alertness for
tdifferent types of people over different
‘mission lengths.

'PRODUCTIVITY FACTORS

'wWhat social and psychological factors
tare related to crew productivity re-
'lative to different scheduling patterns
tand in terms of different mission
‘requirements, crew skill mix, task
'pattern and mix and mission length.

1

'MAN-TENDED REST BREAK REQUIREMENTS
'Determine the fregquency and length of
'rest breaks as they are related to
lproductivity.

1
3
'SHIFT FFFECTS ON PERFORMANCE —MAN-TENDED
'‘Determine the effects of the use of
‘ahifts and non-shift schedules on alert-—
‘mess, fatioue, and error rates. This
Yincludes circadian interference as well
)

1)

i

-

s loms of sleep due to the activities
f awake crewmembers. Develop shift

Qo e

REQUIREMENT (S)

-02,-13,-26
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PAGE 2 . 53306 ~ PROBLEMS/ISSUES

options.

\_n
2
f‘x

1

;

=09 IMPORT . /ESSENT. SKILLS FOR JOB ROTATION !
Determine important, but rot essential, |
and essential crew skills and training |
requirements that all crew members i
should have in man-tended mode. Also H
ssess methods for rotation of less- !
4 1
i

mportant but needed tasks - considering
ffects on morale & productivity.

D e

[}
i
[}
]
i
t
]
L]
]
¥
]
]
1
[
]
i
]
I
[}
¥
]
i

]
]
:
5530610 {FACTORS FOR WORK SCHEDULLING ;
‘Determine what categories and specific '

tfactors should be incorporated in sche- !

rduling crew activities. Consider crew !

Pimpacts; diversification needs; physio- !

']OQlCdl and stress factors; coverage of |

chopping list (misc. odd task) work. i
]

:

1

+

H

1

¥

1

1

H

t

1

3

t

()7 A T
” "

.A]\»o assess how to incorporate global
.plannlnq needs at the task level].
0
5530611 i PRE-MISSTION PLANNING CREW INVOIL VEMENT
iDetermine the methods and systems for
finvolving crews in pre-mission planning.
i Conzider experience; experience/skill
iinput; morale and task commitment:; and
linterface with scheduling system.
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SUBEL EMENT # TITLE
55307 . MAN-MACHINE ROLES
ISSUE # i IssUE TITLE IREGQUIREMENT (%)
________ .___...._..I_.._..__--.._.._..._...4...._.__._._____.___._...__._...._._____...__._.___.I_...____._.__.._..._.._._.
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5530701 {MAN-TENDED INTERFACE CONTROLS 1-17
'Assuming EMU suited activities in the H
'man—tended mode, design of displays & i
tcontrols must accomnodate this con- ]
tatrained interface. Study is needed to
'awmsess impact on automated vs manual :
lapproaches & to develop appropriate |
'display/control design reguirements. |
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5530w

5530901

STATION AUTONOMY

i ISSUE TITLE
D o e et mm e o o v M o e im e o e e e m m o G M R e e e e e e e nn o e
—czosoos=soos=zsoooomsSoTZoSoooISZIIooSC

'MAN-TENDED LEVEL OF AUTONOMY
iselection of technologies to be imple-

'mented to accomplish autonomy on the
]

'man—tended station needs to be defined
by trade study. The time phasing of

‘technology implementation is to be

'defined. Define the degree of autonomy

"tended modes. Aus

'be externally controlled & how these
'will interact with tended periods.

'to be achieved at man—tended I0C during

== what functions mast

PREQUIREMENT (53)
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55401 WORKSTATIONS

ISsuUE # | ISSUE TITLE ' REQUIREMENT (S)
____________ l....__...____.__..__...____.__.______.._..__...._..____._._._l_........_._.._-.._..__..._
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5540101 TEVA WORKSTATION DESIGN GUIDELINES -07,-0&,-0%

'The human engineering design standards
'for the EMU-suited crewmember worksta-
'tions, both fixed and portable, need
'to be defined. Existing standards are
Vinadequate.

+
¥

5540102 'MAN TENDED OBSERVATORY -15
'The need for and the configuration of
'an observatory suitable for use by
'EMU~suited crewmen needs to be defined.
1
1

5540103 TMAN-TENDED MRMS WORKSTATION ROMTS -1¢6

'The design reguirements for the man-
'tended Remote Manipulator System control
'must be developed for EMU suited crew
‘members.
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55402 DATA MANAGEMENT

ISSUE # ISSUE TITLE
___________ 1 o o o o e m m am m e e = e e a  m mm = A = e m o= M Sm mm e e m e
___________ lz=c-===z==zzzz=szzcz=zzsSszsSSoS=ZxITTIZ==S=IDos
5540201 iMAN TENDED DATA MANAGEMENT INTERFACE

'Requirements for data management should
'be developed for the man tended mode.
'‘Because of EMU suited operations inter-—
'face with the system - operation and
‘maintenance will be comlex. Feasible
tinteractions with the STS should be
tevaluated; also the role of conversion
from automatic to manual-active modes
lduring tended modes.
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