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FOREWARD

This document represents one p;:l.l‘t of th'e Final Report for the
Spacelab Cost Reduction Alternatives Study, prepared by TRW Systems
under Contract NAS9-14484/Exhibit B with NASA, Lyndon B. Johnson
Space Genter, The complete list of documents which make up the Final

Report is as follows:
e Volumel -  Executive Summary
¢ Volume Il =~ Final Briefing

o Volume III -  Crew Training Task Analysis
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1.0 INTRODUGCTION

The purpose of this document is to provide the detailed data generated
during the flight crew task analysis effort. It also describes the methods
used to:

o Identify the Spacelab functions performed by the flight crew
- during the on-orbit phase of flight

¢ Amnalyze the functions to determine the tasks that must be
performed to operate the Spacelab subsystems to support
payload operations. .

The a) 1s were based upon the May 1975 issue of the Spacelab
Accommodation Handbook,Design Reference Mission data provided by the
NASA as the Spacelab Baseline Program Plan and Remote Control Concept
ECP.

2.0 APPROACH

The on-orbit phase of flight was analyzed to identify the functions
that had to be pe'rfo.r'med to meet flight objectives. The functions identified
were combined into a top-level functional flow diagram (3,0 On-Orbit
Operations). Each function, in turn, was analyzed to determine the majox
a.‘c'-.tivities ﬁeceésary to perfdrm the function. The activities and activity
sequences were presented in second level functional flow diagrams, Each
major activity was further analyzed to define the operator tasks that are

performed to accomplish that activity.

Training Analysis Worksheets were used to document the analysis
of each function down to the task level and provide training requirements

data for each task.

2.1 Top Level Functional Flow Diagrams

The functional flow diagram, 3.0 On-Orbit Operations, presents the
v'sequ-erice of functions performed by the crew to operate the Spacelab .
systems during the on-orbit phase of a flight, The flow diagram has been
assigned an arbitrary numbex of 3,0, which is indicative of the fact that
it is but one of several flight phases (e. g., launch, ascent, on-orbif,

descent, landing), Two flow diagrams are presented to accommodate

either module and pallet missions or pallet-only missions.. The diagrams

can be expanded to include the flight crew functions associated with Shuttle
vehicle systems operation.
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The flow diagram (Module or Module-Pallet) provides a baseline
function numbering syster and flow sequence which is employed to de-
scribe any Spacelab coafiguration and experiment payload combination.
Fach Design Reference Mission (DRM)} analyzed for this study and its top-
flow diagram will be keyed to this baseline and use the same number for
identical functions. In this way, the same functions performed for dif-
ferent II'llSSlOIlS are :rea.dll'y identified and the analytic data developed
from the initial ana.lyszs can be referenced in any subseguent analysis,

The AMPS mission was used as the baseline for this study.

2.1, 1 Function Description

A brief description of each function is provided in Table 1.

" 2.2 Second Level Functic;na.l Flow Diagra.ms |

Prepala.tory to performmg the ta.sk analyses, each functlon wa.s
ana.lyzed to determine the major a.ct:.v:.tles and activity sequence essentla.l
to performance of that function, A second level flow diagram was pre-
pared for each function to present the major activities, illustrate the
activity sequence and identify the input and output functions related to

the partmula.r function being presented. The second level flow dlagram

" differentiates between experiment and experlment/ Spacelab equipment

interface activities, Experiment activities are illustrated by use of
dash-outlines which indicate that the analyses of the activities are not
performed by TRW but are referenced to MSFC task analyses on the |

Training Analysis Worksheets,

2.3 Training Andlysis Worksheet

Training Analysis Worksheets are prepared for each function to

document the analysis performed on each major activity to define the

operator tasks requirved to accomplish the activity, The training require-

~ments data provided for each task includes:

o Equipment us ed to accomplish task, 11:5 “location and type
e Allocation of task to crew memben(s)

o Time criticality and_-setiue_nc_e dependency information
s Type of skill and level of difficulty |

o Level of knowledge requlred

o -Cr1t1ca.11ty to flight objectives and crew and vehicle safety

e  Training equipment required.

. ‘_.2._
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Table 1.

On-Orbit Operations Functions

FUNCTION MNUMBER AND TiTLE i

DESCRIPTION

I

3.1  ACTIVATE SPACELAB SUBSYSTEMS + ACTIVITIES ASSOCIATED WilH EITHER THE INITIAL APFLICATION OF POWER AND EQUIPMENT CHECKOUT
FROM ORBITER AND CALIBRATION OF SPACELAB SUBSYSTEMS FROM THE ORBITER WORKSTATION OR REACTIVATION I
: OF SUBSYSTEMS FOLLOWING A MAINTENANCE ACTION. H
|
3.2 VERIFY SPACELAB SUBSYSTEMS AFTER ASCENT, INSPECT EQUIPMENT FOR DAMAGE, REMOVE AND STOW LAUNCH RESTRAINTS AND, |
STATUS FROM ORBITER IF APPLICABLE, VERIFY STATUS OF SUBSYSTEMS ACTIVATED PRIOR TO LAUNCH. DURING ON-ORBIT |
OPERATIONS AT FLIGHT DECK WORKSTATION, COMPARE SPACELAB SUBSYSTEMS PARAMETERS AND |
OPERATING CONDITIONS FOR CONFORMANCE WITH REQUIREMENTS FOR CURRENT PHASE OF THE FLIGHT. |
3.3 OPERATE SPACELAB SUBSYSTEMS MONITOR AND CONTROL SPACELAB SUBSYSTEMS OPERATION FROM ORBITER WORKSTATION TG MAINTAIN ‘
FROM ORBITER gg&:glsGE PERFORMANCE IN RESPONSE TO FLIGHT REQUIREMENTS OR CAUTION AND WARNING -
3.4 :»%Fn?:.? INITIAL INGRESS OF ACTIVITIES REQUIRED FOR INITIAL TRANSITION FROM THE ORBITER MID-DECK TO THE MODULE. ‘
3,5  VERIFY SPACELAB SUBSYSTEMS AFTER INITIAL INGRESS, INSPECT EQUIPMENT FOR DAMAGE, REMOVE AND STOW LAUNCH RESTRAINTS
STATUS FROM MODULE AND, IF APPLICABLE, VERIFY STATUS OF SUBSYSTEMS ACTIVATED PRIOR TO LAUNCH. SUBSEQUENTLY, :
COMPARE SPACELAB SUBSYSTEM PARAMETERS AND OPERATING CONDITIONS FOR CONFORMANCE WITH i
REQUIREMENTS FOR THE CURRENT PHASE OF THE FLIGHT.
3.6  OPERATE SPACELAB SlﬂSYSfEM MONITOR AND CONTROL SFACELAS SUBSYSTEMS FROM MODULE WORKSTATION TO MAINTAIN OR CHANGE
FROM MODULE PERFORMANCE [N RESPONSE TO FLIGHT REQUIREMENTS OR CAUTION AND WARNING DEMANDS.
3.7  PERFORM IN-FLIGHT MAINTENANCE ACTIVITIES ASSOCIATED WITH THE SERVICING OR REPAIR OF SPACELAB SUBSYSTEM EQUIPMENT.
ON SPACELAB SUBSYSTEM EQUIPMENT
3.8 PREPARE SPACELAB FOR RETURN ACTIVITIES REQUIRED TO SECURE SPACELAB EQUIPMENT AND ATTAIN THERMAL STABILITY PRIOR TO
DEBOOST AND REENTRY,
3.9 :%FOL:: FINAL EGRESS FROM ACTIVITIES REGUIRED FOR FINAL TRANSITION FROM THE SPACELAB TO THE ORBITER MID-DECK.
D
3.10 SHUTDOWN SPACELAB SUBSYSTEMS ACTIVITIES ASSOCIATED WITH SHUTTING DOWN THE SPACEI AB SUISYSTEMS NOT FUNCTIONALLY REQUIRED
FROM ORBITER DURING DEBOOST/REENTRY,
3.11 PERFORM OFF-DUTY ACTIVITIES COVERS GLNERAL AABITABILITY AND SAFETY ACTIVITIES PERFORMED IN ORBITER WHICH ARE NOT PART
OF THE NOMINAL SPACELAB OR EXPERIMENT OPERATIONS.
3.12  VERIFY EXPERIMENT STATUS FROM AFTER ASCENT, IMSPECT EXPERIMENT EQUIPMENT FOR DAMAGE AND REMOVE AND STOW LAUNCH
ORBITER RESTRAINTS, DURING ON-ORB!T OPERATIONS AT ORBITER WORKSTATION, COMPARE EXPERIMENT
CONDITIONS/PARAMETER VALUES FOR CONFORMANCE WITH REQUIREMEMNTS FOR THE CURRENT PHASE
OF THE FLIGHT.
3.13  ACTIVATE EXPERIMENT FROM ACTIVITIES AT ORBITER WORKSTATION ASSOCIATED WITH EQUIPM® NT OPERATIONS REQUIRED TO PERFORM
ORBITER EXPERIMENTS CONFIG URED FOR CDMS CONTROL. ACTIVITIES I"-.CLUDE INITIAL EQUIPMENT SET-UP/
ORIENTATION, APPLICATION OF POWER, EQUIPMENT CHECKOUT AND CALIBRATION.
3.14 CONDUCT EXPERIMENT OPERATIONS INCLUDES ACTIVITIES AT ORBITER WORKSTATION REQUIRED TO PERFORM EXPERIMENTS FOLLOWING
FROM ORBITER INITIAL ACTIVATION OF EXPERIMENT-RELATED EQUIPMENTS.
3.15 PERFORM FOLLOW-ON INGRESS ACTIVITIES RELATED TO PERSONNEL MOVEMENT FROM ORBITER TO MODULE AFTER INITIAL INGRESS.
OF MODULE ASSUMES AS 50P, THE HATCHES REMAIN OPEN THROUGHOUT ON-ORBIT OPERATIONS.
3.16 VERIFY EXPERIMENT STATUS FROM AFTER ASCENT, INSPECT EXPERIMENT EQUIPMENT FOR DAMAGE AND REMOVE AND STOW LAUNCH
THE MODULE RESTRAINTS. DURING ON-ORBIT OPERATIONS, Cuo ‘PARE EXPERIMENT CONDITIONS/PARAMETER
VALUES AT MODULE WORKSTATION FOR CONFORMANCE WITH REQUIREMENTS FOR THE CURRENT
PHASE OF THE LIGHT.
3,17 CONDUCT EXPERIMENT "NCLUDES ACTIVITIES IN MODULE REQUIRED TO PERFORM EXPERIMENTS FOLLOWING INITIAL
OPERATIONS FROM MODULE ACTIVATION OF EXPERIMENT-RELATED EQUIPMENTS.
3.18  FERFORM IN-FLIGHT MAINTENANCE ACTIVITIES RELATED TO THE SERVICING AND REPAIR OF EXPERIMENT EQUIPMENT,
ON EXPERIMENT EQUIPMENT
3,19 DEACTIVATE EXPERIMENT INCLUDES ACTIVITIES REQUIRED TO DEACTIVATE AN EXPERIMENT UPON COMPLETION OF A CYCLE OF
OPERATION OR DEACTIVATION OF EQUIPMENT PRIOR TO UNSCHEDULED MAINTENANCE ACTIVITY.
3,20 SHUTDOWN EXPERIMENT ACTIVITIES RELATED TO REMOVING POWER FROM EXPERIMENT EQUIPMENT, RETRIEVING DEPLOYED UNITS
AND SECURING EQUIPMENT FOR DEBOOST/REENTRY. 4
3,22 EGRESS MODULE ACTIVITIES RELATED TO PERSONNEL MOVEMENT FROM MODULE TO ORBITER, ASSUMES, AS SOP, HATCHES
REMAIN OPEN THROUGHOUT ON-ORBIT OPERATIONS.
3.73  PERFORM PERSOMAL ACTIVITIES INCLUDES DONNING BIOMED SENSORS AND PRESSURE GARMENT ASSEMBLY AND ACTIVITIES RELATED
FOR DEBOOST/REENTRY 70 OCCUPYING SEATS IN PREPARATION FOR DEBOOST/REENTRY.
3.24 ACTIVATE EXPERIMENT FRCM ACTIVITIES IN MODULE ASSOCIATED WITH EQUIPMENT OPERATIONS REQUIRED TO PERFORM EACH SET
MODILE OF EXPERIMENTS, ACTIVITIES INCLUDE INITIAL EQUIPMENT SET-UP/ORIENTATION, APPLICATION
OF POWER, EQUIPMENT CHECKOUT AND CALIBRATION.
3,25 ACTIVATE SPACELAB SUBSYSTEMS ACTIVITIES ASSOCIATED WITH COMPLETING THE SET-UP OF SPACELAB SUBSYSTEMS FROM THE MODULE
FROM MODULE * WORKSTATION, WHICH WERE NOT TOTALLY ACTIVATED OR WERE PARTIALLY SHUTDOWN FOR

MAINTENANCE ACTION,
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2.3.1 Data Entry Codes

All entries on the Training Analysis Worksheet are self-explanatory

with the exception of the following coded items:

Eguipment Type

SLMI - Spacelab Mission Independent
SLMD = Spacelab Mission Dependent
OMI . -~ Orbiter Mission Independent,

Task Allocation

c -
P -
MS . -
PS -
Criticality

Comma.ndér
Pilot _
Mission Specialist

Pavload Specialist,

1)  Of no direct consequence to achieving flight objectives.

2) Small consequence to achieving fllght Ob_]eCtJ.VES

3}  Would degrade f11g11t objectives
4) Probable serious consequence and may result in aborted

. fl1ght
5) Results
- vehicle,
6) Results
vehicle,

in aborted ﬂlght but not result in loss of crew oxr

in aborted i'llghi w1th probable loss of crew a.nd

Skill/Knowledge Difficulties Level D efinitions

' Knowledge -

low (k)

- medium (K)

Task pelformance requires an understanding of
basic engineering or scientific principles involved

“in oider to comprehend and interpret the function
and operation of the specific equiprment in the con-
text of the operational conditions, Minimal experi-
ence in the appllca.tlon of these prmc:.ples to
equipment operation is requirad to gain the requisite
ore ation or maintenance proflca.ency.

Task performance requires applications experience
~and knowledge of the theory and principles of the

engineering or scientific disciplines involved in
arder to comprehend and interpret the function and
operation of the specific equipment in the context of
the operational situation. Repetitive experience in
task performance is required to gain the requ:.::ed
operation or maintenance pro:ﬁzc:.ency.

: ~de . _ A



high (K)

Task performance requires detailed and highly
specialized knowledge and experience in the engi-
neering or scientific disciplines involved in order
to comprehend and interpret the function and oper-
ation of the specific equipment in the context of the

- operational situation. Repetitive experience in

task performance is required only to familiarize the
operator with the specifics of the equipment’s
operation or maintenance proficiency.

Skills {Perceptual/Motor)

low (p) (rn).

: medlum (P)

(M)

‘high (P) (ﬁ)

Task periormance requires application of normal
motor/perceptual skills which are relatively un-
affected by the environment, Skill proficiency is
gained as a normal consequence of task perform-

ance on the specific equipment,

Task performance or the operational environment
requires that normal motor/perceptual skills be
modified or enhanced. Repetitive training on the
specific equipment in the environment is required

to develop the desired proficiency,

Task performance on the specific equipment re-
quires unfamiliar or unnatural coordination of
normal or modified skills, or the environment
produces an unnatural or unfamiliaxr sensory stim-.
ulus, or the task requires extreme preciseness in
skill performance, Realistic, repetitive applica-
tion training is required to develop and rnaintain
proficiency.

Time Criticality Definition

Low (t)

mediom (T)

high (T)

Sequence
Dependent:

Time
Dependent:

Time
Critical:

Task performance is neither {ime nof sequence’

dependent or time critical,

Task performance is time and/or seq_uence depen-

"dent but not time critical.

Task performance is time and/or sequence depen-
dent and time critical. :

Task operatmn must be perfo:rmed ina 5pec1f1c
sequence, : . A

Task operation must be performed Wli:hm a sPecufJ.ed

. adequate period of time.

Task operation must be performed w:.t‘.hm a hmlted
time period, : . _ :

-5-



2.3.2 Training Equipment Definitions

2,3.2.1 Mockup

General Description

Physical Fidelity: Dimens ionally and geometrically accurate

representation of equipment and/ox facility, Visual fidelity is not

required,

May use static or animated overlays to exhlblt operational con-

flguratlons of controls and d:.sPlays

Functional Fidelity: Minimal, usually limited to maéha.nical

equipment.

Types
System: Complete physical structure. May be of exterior shell

‘and/or interior configuration.

Partial: A specific area and/or one or more work stations within

the total structure.

Hi-Fidelity: Physical and visual fldel:l.ty requlred throughout, May
include exterior as well as interior. S:mele display and control devices

may be functional.

‘Training Uses

Habitability, layout familiarization, stowage, restraint use, EVA/

- IVA path fa.mlllarlzatlon, safety procedures development,

2.3.2.2 Trainer

~ General Description

Physical Fidelity: Dimensionally and geometr{icf‘;lly accurate rep-

resentation of the equipment and its confines. Specific areas may have.

visual fidelity dependent upon training regquirements,

Functional Fidelity! - Mec_ha.nica.lly and electronically emulates the -

oparational control, display and response characteristics of the equipment

to the extent that non- complex procedural skills and operating sequences

| cEA be developed a.nd transferred to the operat:.onal situation,

LB



May be electrically or manually controlled to modify visual indica-~
tions of system, subsystem, assembly or component performance. Micro-
processors may be employed for control of some functions.. Alphanumezic,
graphic and vector display overlays may bec used ox non«intera,ctive‘vidég

display presentation capability may be provided.

Types

Whole-Task: Complete physical structure. May be of exterior and/

or interior configuration.

Part-Task: A work station or specific group of related work

stations. Surrounds may be deleted.

Training Uses

Procedural task practice and malfunction analysis on non-complex,

dynamically slow and minimally interactive operating functions.
2.3.2,3 Simulator

- General Description

Physical Fidelity:  Dimensionally, g'eo.metrically‘ and visually ac-

curate representation of the equipment and its confines.

Functional Fidelity: Accurately emulates the operational control,

display and response characteristics of the actual equipment and, if

required, the perceptual environment.

Equipment performance usually controlled by computer and/ox

direct manual or electrical intervention by an operator.

TXE es

Whole-Task: Gomplete reproductidn of all equipment, operations

and phenomena likely to occur in-actual performance.

Part-Task: Complete reproduction of the phé:nornena. and operations

- likely to occur in actual operations for a specific and interrelated group

of equipments,

Training Uses

Procedural task practice and malfunction analysis of complex, inter‘-‘_
active, rapidly dynmamic and time critical operations. '

B



2.3.3 'I‘::aining Equipment Selection Criteria

The following criteria were used to select the types of training
equipment necessary for training of Spacelab ﬂ1ghi: crew., oSelection ofa
specific type of equipment is dependent upon the level, type and complex1ty
of the skills and knowledge requi :Led to perform the job operation,

2.3, 3.1 Mockups Selection Crlterla.

~ Mackups are most applicable for developing:

- - familiarzation with the general 1a3fout and configuration
" of the equipment and/ox facility

-  mechanical skills associated with such activities as unit
removal/replacement actions, stowage provisions and
techniques, ingress/egress and transla.tlon paths, habitability
and safety, etc,

2. 3. 3 2 Trame.r Selec:twn Crlterla.

Part task and whole task (system) trainers are most suitable for
imparting the skills and knowledga necessary to perform operations which
are:

pfdcédural in mature, require the application of

perceptual and motor skills and knowledge in com-
bination to accomplish job operations

AND EITHER
involve tasks that follow a logicai cause and effect
relationship and necessitate analysis, synthesis or

interpretation of data in order to perform the next
operation

OR

requlre a series of coordinated, procedural t}rpe
_mteractmns wz.th othel ope:.a.tors,.

2. 3 3. 3 Slmula.tor Seleutmn Grlterla

Slmulator type trammg devlces are most applicable for 1mpartmg the
requ:tslte skllls and knowledge neces sar'y‘ to perform operations Wh:.ch
are:



]

complex and require moderate to h1g11 perceptual
and motor skills and/or krowledge in combination
to accomplish the task(s), :

AND EITHER

require a series of dynamic coordinated mtera.ctlons
with other operators,

OR

involve a series of dynamic manned interactions
‘between two or more system elements necessitating
the analysis, synthesis or interpretation of data '
derived from multiple sources in order to perform
the next operation,

OR

require interaction with equipment whose display,
control or response functions cannot be satisfactorily
replicated or are too costly to replicate without
recourse to computer technology and/or actual
equipment,
A simulator may be of part task or whole task design, dependent
upon the number of job operations and work stations which meet the above

criteria,
System training devices may be part simulator, part trainer and
part mockup,
3.0 TRAINING ANALYSIS DOCUMENTATION
The detailed data is presented in the following sequence:
1) Top Level Functional Flow Diagrams for:

e Module or Module-Pallet Missions
o Pallet Missions,
2) Second Level Flow Diagram and Associated Training

Analysis Worksheets for each function in numerical
sequence.
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ANPS 3,7 Page 1

~ mission - AMPS
puncTion 31 Activate Spacelab

Subsystems from Orbiter

TRAINING
ANALYSIS
WORK SHEET

Function Description:

Activities associated with either the initial application of power

and equipment checkout and caiibration of Spaceiab subsystems from
the Orbiter work station or reactlvatton ot subsystems following a
maintenance action.

PERSONNEL, TRAINING

TASK EQUIPMENT AND TRAINING EQUIPMENT REQUIREMENTS
miow | rvee | TASK | v (SRR e | s sawp
NO. TITLE DESCRIPTION NOMENCLATURE | LOCAT ALLO | REGD | KNOW- RNG Eaul
e 3.4 Activate Spacelab Note 1. In order to accommedate pre-
subsystems from Taunch checkout of the Spacelab and
Orbiter its payload and enable activation and
operation of Spacelab subsystems and
certain payioad elements throughout
the prelaunch te on-orbit period, the
; capability exists for remote contral
- of these subsystems through the
Orbiter Data Processing and Sofiware
Subsystem.
Note 2. This analysis assumes that
the ANMPS payload {except for ground
checkout purposes) does not require
the Spacelab or experiment subsystems
- to be active pridr to the on-orbit
phase of the mlss1on.
3.1.1  |Perform Spacelab Operate Orbiter fata Processing and DP&S keyboard and Flight Deck {OMI c,P i pmk or | 2 Part Task
start-up Software subsystem keyboard to CRT Work Station {omK Traiper
' initiate start-up rautine. Tor {(PTT) AFD,
. sequencf MOM Sim
—_— of step
by step
backup}
=12~
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TRAINING MISSION e 3
ANALYSIS FUNCTION 3.7 Activate Spacelab
WORK SHEET Subsystems from Orbiter
. PERSONNEL, TRAINING .
TASK EQUIPMENT AND TRAINING EQUIPMENT REQUIREMENTS
' | Locaion | vee | 785K | TME (NG crir | ARG Eaute
NOMENCLATURE o
NO. TITLE DESCRIPTION v MENCLAT . ALLO | REOD ks Tl
3.1.1  {Continued Note 3. Assume programmed voutine of

sequenced commands through Orbiter
GPU/MDM interface with Spacelab.

Note 4. Although the MDM activation
cormand sequence 15 assumed ta be

preprogramred, the sequence can be

performed on a Step~by-step basis by
individual command code input to the
keyhoard or through back-up switches.
on the aft flight deck conurol panei.

The sequence of MDM commands will:

a. Connect Orbiter source power to
Spacelab DC main bus ipput to the
Power Control Box (PCB) for direct
distribution to the S§ Pawer
Distribution Box (POB} and
Emergency Box {EB).

Froh the EB the power is directly
distributed fo the:

- Spacelab control panels
- Caution and warning panel
- Emergency 1ights in module

- Total pressure cabin sensors

wl3-




AMPS 3.1 Page 3

. TRAINING
ANALYSIS

'WORK SHEET 1

MISSICN:

AMPS -

FUNCTION _3.1 Activate Spacelab
Subsystems from Orbiter

TASK

EQUIPMENT

PERSONNEL, THAINING
AND TRAINING EQUIPMENT REQUIREMENTS

NO.

CTITLE

DESCRIPTION

NOMENCLATURE

LOCATION

TYPE

TASK | TIME
ALLO | REQD

SKILL/
KNOW-
LEDGE

CRIT

TRNG &
TRNNG EQUIP
REQUIRED

3.7.1

| (Continued)

- Fire and -smoke detector
assembly

-~ CDMS emergency power supply

; Dapressurization valve RCCB
switch contact

In the PDB, the DC power is
distributed to normally closed
circuit breaker contacts For
secondary distribution.

Within the PCB the power is dis-
tributed to normally open circuit
breaker contacts to the inverters,
experiment DC bus and control
panefls.

Connect 3§ fnverter to DC pawver.
115v-3¢ 400 Hz power distributed
te normaily closed RCCB contacts
in PDB.

Ciose RCCB's in PDB for {reciose
folTowing power overload or shut-

down or reset if jhadvertent open
resulting From launch.} secondary

distribution of dc power.
- - ECS DC Tines 1 and 2

- ASCS instrumentation bus

MDM (Backup: switches

MOM {Backup switch
all 55 PDB RCCB's)

~lda

Flight
Deck (AFD)

Flight
Deck. (AFD)

SLMI

SLMI

c.p t

cP |t

pmk

pmk

PTT-AFD,

KoM STm

- PTT-AFD,
HDH Sim

R T T T
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MISSION AMPS

Imwg”g FUNCTION 3.1 Activate Spacelab
WORK SHEET - Subsystems from Orbiter
: PERSONNEL, TRAINING
TASK EQUIPMENT AND TRAINING EQUIPMENT REQUIREMENTS
NO . ITLE DESCRIPTION NOMENCLATURE | LOCATION | TypE | LASK TIME o | carr | TanS Sdunp
- T PElalio | REGD | {EoEE e e
3.1.1° | (Continued) < COMS DC Jines 1, 2, 3
- Signal conditioning circuit
“~ IPS
- (PSE
_Secandary"distr'ibut_'ibn of AC to:
- CDM5 AC Jine
~~ ECS AC Tines 1, 2, 3
~ Direct connected COMS elements
-~ Energize avionics fan
d. Activate 55 CDHMS components as MDM (Backup switch) [Flight oML fC.P t |pk |2 |Pprr-am,
" required to prepare computer - : Deck (AFD) |(SLMI) MDM Sim
"~ for operation.
e. Activate 5§ computer Mats Flight a1 fc.p | t [pmk | 2 |PTT-AFD,
. Deck . _ MM Sim
f. . Activate the S5 RAU's MDM {Backup switch) Fh‘giﬂ: oMl C.P t pmk 2 PTT-AFD,
_ _ ‘ Deck (AFD} | - . MDM Sim
3.1.2 Compliete Spacelab Operate COMS keyboard to initiate COMS Keyboard and  |AFD SLMI |C,P, | ¢ jpmk or | 2- | PTT-AFD,
: Subisystem Agtivation  Jactivation routine. CRT ' : ~ MS gpm K PT Sim COMS
. ' or seq :
- AFD keyboard and CRT to ON of step
hy step
- Enter start command 15— backup)
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TRAINING mission _AHPS

ANALYSIS “ FuncTioN _3-1 Activate Spacelab
~ WORK SHEET Subsystems Fram Orbiter

; . PERSONNEL, TRAINING
TASK _ EQUIPMENT _ AND TRAINING EQUIPMENT REQUIREMENTS

' ' ' DESCRIP | NOMENCL LocaTioN | Tvee | TASK | TIME i‘é’&'@’ eriT | TRNG 2QUIP

X TITLE _ PTION M TURE 2
'_"0 ITL _ . _ LA -ALLO | REQD |\ =h5aE REQUIRED
3.1.2 | (Continued) " |Note 5.  The following CDMS command

.| functions may be performed through
either the AFD CDMS keyboard/CRT ar
Orbiter Data Processing and Software.
Subsystem Keyboard/CRT work stations
via MDM interface with the Spacelab
55 computer 1/0.

Note 6. -Assume preprogramied routine
for sequenced commands to complete
activation of Spacelab subsystems.

Hote 7. ATthough the CDMS activation
command sequence is assumed to be
preprogrammed, the sequence can be
accomplished on a step-by-step basis
by individual command code input to : .
the keyboard or throeugh backup
switches in the AFD control panel.

The seqdence of commands will: {55 COMS AFD SLML {cC,P t puk | 2 PTT-AFD,

Keyboard and CRT MS PT Sim COMS,
E MDM Sim -
a. Energize cabin fan | (Backup switches) {AFD)
b. Energize water pump and water Toop|(Backup switch) (AFD) _
heaters OFF
. co ! ’
c. Energize Master 0, solenoid valve |{Safing MDM) 1{0rbiter) Y Y | Y

— 16—
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_ ! mission  MPS =
Im:_“\‘}gg cuncTion 3-1 Activate Spacelab
WORK SHEET ' : Subsystems from Orbiter:
3 PERSONNEL, TRAINING
TASK EQUIPMENT AND TRAINING EQUIPMENT REQUIREMENTS
T . _ - SKILLJ
o : TASK. | TIME
: : ‘ : DESC OMENCLATURE LOCATION | TYPE : KNOW- | GRIT | TRNG EQUIP
NO, . TITLE ‘ E HIFT|.0N N AT. R ALLO | REQD LEDGE REQUIRED
3.1.2 (Continued) - d.’ Energize Master N, solenoid valve | (Safing MDM) (Orbiter) SLMI ﬁ,P t pmk 2 PT;-AFD,
, : _ MS MDH Sim
&. Activate Oy and Nz sensors,
< controllers and solenoid valves. :
f. Energize ECLS AC powered sensor | (Backup switch) {AFD)
. and controllers
3.1.3  {Activate Spacelab a. Operate SS CDMS keyboard to SS-COMS Keyboard AFD E}Tgﬁgnénms
Experiment Support - activate experiment CIOMS e and CRT : ' MO Sim !
Subsystems _ ~ components for experiment computer| (Backup switch} (AFD)
' operation. o
b, Activate experiment computer S5-COMS Keyboard AFD -
: : and CRT
. Activate experiment RAU's SS-COHS Keyboard AFD ;
and CRT i
(Backup switch) {AFD) !
d. Connect experiment DC bus to main §55-CDMS Keyboard and |AFD
OC pover fur_dis?ribgtion to CRT j
%Egggiment Distribution Box;s (Backup switch) (AFD) i
(MDMY {Flight . '
Dack) ' 7 7 Y Y 7 Y
-17-
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" TRAINING wissioN  AHPS_
. ANALYSIS FUNCTION 3 1 Activate Spacelab
WORK SHEET Subsvstems from Orbiter
i 1
J X ; PERSONNEL, TRAINING
 TASK EQUIPMENT AND TRAINING EQUIPMENT REQUIREMENTS
| ‘ ENGL LocaTion | Tyee | TASK | TivE 1L o | e eauie
C . .
NO. TITLE DEsqa_meN - NOMENCLATURE ALLO | REQD | ‘v hGE REQUIRED
- 3.1.3 | (Continued) e. Connect experiment inverter to $5-CDMS Keyboard AFD sikt lc,p t - pmk 2 PTT-AFD,
' . _ . DC power. 118v 3¢ 400 Hz pouer and CRT WS PT Sim CDMS,
d1str1buted to EDB’s. (Backup switch) (AFD) MM Sim
{MDI4) {Flight
: Deck)
— L A ~|f. Distribute experiment BC and AC  |SS-CDMS AFD
e | 2 _ . | E:ﬁg;g?n exper1ment switching (Backup switch) {AFD)
“lg. Activate video monitor S5-COMS AFD *
“1h.  Activate IPS by input of commands {SS CDMS Keyboard andjAFD Part Task
to IPS through keyboard and CRT, video monitor Y Simulator
. monitor video ic Y Y COMS and
IPS
- Deployad Hode Visual
Field

¢ deploy piatform

¢ ‘calibrate IPS against
"Orbiter TMU using IPS
reference star or sun

establish 1PS sensor biases
.and stare in 55 computer

~18=

pmk
Pm¥

pmK

3
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: mission _AMPS
TRAINING s
ANALYSIS FUNCTION _3.1 Activate Spacelab
WORI_(SHVEET Subsystems_from Orbiter
PERSONNEL, TRAINING
TASK EQUIPMENT AND TRAINIMG EQUIPMENT REQUIREMENTS
| ' oI LATU LOCATION | TYPE | TAEK | TIME o | e | TARNES e
DE N ENCLA -
NO. TITLE | SCRIPTIO NOMEN TURE . ALLD | REGD LEDGE REQUIRED
3.1.3 - J{Continued) = Stoved Mode 5SS CDMS Keyboard and|AFD SLMI [ cC,P ) Part Task
‘ A CRT, video monitor S : : Simulator
¢ calibrate IPS against _ CDMS and
‘Orbiter IMU using strapdown T Pmk. 3 IPS
star sensor Visual
Field
s establish IPS sensor biases T pmi 3
, and store in SS computer
3.1.4  [Moniter C&4 Subsystem [Reference 3.3.9°
3.1.5 Reference

Perform Emergency -
Procedures :

3.3.10.

-}9-
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FROM
REF, 3.3, —

- 3.7, 3,11

3.2

VERIFY SPACELAB.
SUBSYSTEM :
STATUS

FROM ORBITER

3,21

3.2.2

» 3.1

3,25

3.2,3
REF —p|  PERFORM VISUAL -i> REMOVE AND PERFORM VISUAL -~ L »(OR
INSPECTION OF STOW LAUNCH INSPECTION OF A
AFT FLIGHT PECK RESTRAINTS CARGO BAY
EQUIPMENT EQUIPMENT
3.2.4
BRIEF RELIEF .
ST OpeRATOR >
OF SL SUBSYSTEM
STATUS
3.3, 3.7 >

v

~ VERIFY

SUBSYSTEM

- STATUS

—> 3.3

SECOND LEQEL FUNCTIONAL FLOW DIAGRAM ~: 3.2 VERIFY SFACELAB SUBSYSTEM STATUS FROM ORBITER




AMPS 3.2 Page 1

Function Description:

After ascent, inspect equipment for damage, remove and

TRAINING MISSION  _AMPS stow Jaunch restraints and, if applicable. verify status of subsystems activated
ANALYSIS FUNCTION 3.2 Verify Spacelab prior to launch. During on-orbit operations at T1ight deck workstation, compare
WORK SHEET Subsvstem Status from Orbiter Spacelab subsystems parameters: and operating conditions for conformance with
. requirements for current phase of the F1ight.
- PERSONNEL, TRAINING
TASK EQUIPMENT AND TRAINING EQUIPMENT REQUIREMENTS
TASK | TIME |SKILL/ TRNG &
NO. TITLE DESCRIPTION NOMENCLATURE ‘LOCATION | TYPE ALLO | REQD KNOW- | CRIT | TRNG EQUIP
V ' LEDGE REQUIRED
3.2 Yerify Spacelab sub- fote 1 - For AMPS mission assume no
systems status fram SL subsystems or experiments
Orbiter operating prior to on-orbit phase.
3.2.1 Perform visual inspec-| Inspect AFD equipment for damage AFD SIMI | C,P, t pmk 2 Mockup - AFD
tion of AFD equipment | which may have occurred during MS,PS
-{ launch
3.2.2 Remove and stow If required, remove Taunch restraints AFD SLMI t pik 2 Mockup - AFD
launch restraints in af"t bay and stow . wiF
3.2.3 Perform visual inspec-| Operate orbiter CCTV cargo bay Orbiter CCTY AFD oI C,P, t Pk 3 AFD iinekup
: tign of cargo bay cameras and monitor video to inspect | camera and monitor MS,PS Module Mockup
for damage which may have occurred controls Orbiter Cargo
during launch : ’ Bay Mockup
3.2.4 Brief relief operatar [ Shift change activity .
Inform operator on normal/abnormal SS CDMS AFD C&D AFD SLMI {c,P t pmK ' 3 PTY-AFD,
conditions for each subsystem and Panel PT Sim COMS
schedule status.
a2 EPDS s IPS
» ECS s CPSE
& COMS _
3.2.5 Verify Subsystem Verify status of Spacelab subsystems 1 SS COMS, AFD CE&D "AFD SLMI ) C,P, t pmk 3 PTT-AFD,
Status activated prior to taunch or verify panel S PT Sim CDMS
status of subsystem following a re- :
configuration of a subsystem pr any
maintenance action
~21-




P 32
- - | TR NS RS
] ' e SUBSYS/EMS 7,309
i : FROM ORB|TER
‘. 3,2.9 23,10
- X wa MORNITOR , »{on PERFORM >
- caw SAFETY
SYSTEM PROCERURES
EER]
P
~p|  MONITOR AND P
- CONTROL DC
FOWER
3.3.2
- P MONITOR AND >
CONIROL AC
POWER
233
——pf MONITOR AND
CONTROL 2
’ MODULE
. ENVIRGRIMENT
. 3,34
- -,
3., ™y N MONITOR AND oo 12, 3.4,
3 —)-(AJ > coNTOL P 27 A0, L
j : CONTROL.
| SUBSYSTEM 235
P B
! ' " MONITOR AND L4
P : CONTROL 75
_l._ 23,4
. ‘ . N
1 *1 MONITOR AND - .
i : 7 CONTROL CDMS
1 . -
! 337
i
f 7 e g
S— ILLURINATION
338
» PERFORM —p
IMTERCOM :
OPERATIONS
— e : SECOND LEVEL FUNCTIONAL FLOW DIAGRAM - 3,3 OFERATE SPACELAD SUDSYSTEMS FROM ORMTER
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TRAINING
ANALYSIS

MISSION
FUNCTION 3.3 Operate Spacelab

WORK SHEET-

AMPS

Subsystems_from Orbiter

Function Description:

Honitor and control Spacelab subsystems operation
from Orbiter workstation to maintain or change performance in response to
flight requiremants or C&Y demands.

TASK

EQUIPMENT

_ PERSONNEL, TRAINING
AND TRAINING EQUIPMENT REQUIREMENTS

NO.

TITLE

DESCRIPTION

NOMENCLATURE

LOCATION

TYPE

TASK

TIME SKILL/ TRNG &
reap |KNOW- TRNG EQUIP
LEDGE REQUIRED

ALLO CRIT

3.3.1

Monitor and Control
DC Power

Momitor main bus DC voltage level
e 28 22 vdc nominal

s <26 vdc (advisory) CW¥
¢ >22 vdc (caution) C&W

s <20 vdc auto switch to
emergency

Monitor DC pawer level and consumption
s 7.0 KM average
® 12.0 KW peak
e >430A (caution} C&W

s Emergency pawer not available
{advisory) C&d

¢ Shunt temperature high
{caution) C&W

Monitor DC power distribution status
s 5SS
¢ Experiment

Identify DC power malfunctions

Identify C&W conditions in other SL
subsystems or experiments correctable
or alleviated through DC. power contral

S5-CDMS
and CRT

keyboard

C&D Panel

C&W Panel, SS~CDMS
CRT and Keyboard,
C&D Panel

=23~

AFD

SLMI

c :P * t pmk 4 PTT-AFD s
NS PT Sim COMS

=] —ensif




AMPS 3.3, Page.2

v I AHPS
TRAINING _M-_’SS‘ON =
ANALYSIS. FUNCTION 3.3 Operate Spacelab
‘WORK SHEET Subsystems_from Orbiter
R, ' PERSONNEL, TRAINING
TASK EQUIPMENT AND TRAINING EQUIPMENT REQUIREMENTS
NO. TITLE DESCRIPTION NOMENCLATURE | LOCATION |TypE | TASK | TIME 1w | erir | Tans 2dur
- , - ALLO [ REQD | ‘encE REQUIRED
3.3.1 {Continued) Identify DC power (non-malfunction) 55.CDMS Keyhoard and{  AFD SLMI | C.P, T [pmK 3 PTT-AFD,
o anamalies : : CRT, €&D Papel, MS : PT sim CDMS, .
I C&4 Panel MPM Sim
Operate controls to: Orbiter DP&S } ' '
: o Reconfi : N Keyboard and CRT, - FD oML/ | C.P T 3
gure DC power distribu- SS~CDMS Keyboard | SLMI
tion as required by flight plan and CRT, C&D Panel t " BFD .
s Reconfigure OC pawer distribu- | Switches T 4
tion to isolate and/or by-pass
a OC power malfunction or
reduce Joad
» Reconfigure OC power distribu- T 4
tion to eliminate a DC. power
{non-malfunction) anomaly
» Coordinate with MS/PS as Intercom T 2
) reqnired Y ’ Y
3.3.2 Monitor and Control Monitor AC voitage and frequency of §5-COMS Keybpard and' SLMI. | C,P t pmk 2
: AC Power ‘inverter autput » CRT : MS -
115/200 vac 5% C&D Pane
400 Hz *TBD
AC under voltage (advisory} CEW
| Honitor AC power Tevel and consumption] - +
400 Hz - 2.25 KVA average Y Y Y
P agde

P ST ST I S U N
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TRAINING
ANALYSIS =

.WORK SHEET

MISSION

AlPs

FUNCTION _3.3 Operate Spacelab |

Subsystems from Orbitér

TASK

EQUIPMENT

FERSONNEL, TRAINING
AND TRAINING EQUIPMENT REQUIREMENTS

NO.

TITLE

" DESCRIPTION

MOMENCLATURE

LOCATION

TYPE

SKILLS TRNG &
TASK | TIME. |4
ALLO | REQD KNOW- | CRIT | TRNG EQUIP

3.3.2

{Continued}

Honitor AC power distribution status
o 'S5 inverter and SS distribution
. 8 Experiment inverter and experi-

ment distribution

s Experiment inverter to SS
distribution

& S5 inverter/exp. inverter to
both SS and experiment
distribution

Identify AC power malfunctions -

Identify C&W conditions in other
‘Spacelab subsystems or experiments
correctable or alieviated through
AC power control

Identify AC pover (nanéma1functinn)
_annma1ies : C

Operate controls to:

¢ Reconfigure AC power distribu-
tion as required by flight plan

* Reconfigure AC power distribu-
tion to isolate and/or by-pass
an AC power malfunction or
reduce load '

C&D Panel

Y

ceV panzt, 5S-COMS
CRT and Keyboard
L&D, Panel

Orbiter DP&S Key- -
board and CRT, "
S5-CDMS Keyboard
and CRT, C&D Panel

[
|

Y

—25-

AFD

FD
AFD

SLMI

aur/
SLII

LEDGE REQUIRED

C.P, t pmk 2 PTT-AFD,
s o |PT Sim CDMS

=i|
-
]
=
I

Y

PTT-AFD,
PT Sim COMS,
M} Sim

C:P T 3

~i
&




AMPS 3.3, Page 4

: ' N _AMPS
TRAINING MI§SION
ANALYSIS - FUNCTION _3:3 Operate Spacelab
WORKSHEE‘_I'- Subsystems_from Orbiter

. : , : PERSONMEL, TRAINING :
TASK . EQUIPMENT AND TRAINING EQUIPMENT REQUIREMENTS

| ‘ TAsK | Tive | SKILLS TANG &
NO. - TITLE - DESCRIPTION NOMENCLATURE | LOCATION | TYPE | A5 IIME TkNow- | CRIT | TRNG EQUIP
~ - . . . LEDGE REQUIRED

3.3.2 {Continued) ' - » Reconfigure AC power distribu- |Orbiter DPES Key- AFD OMI/ | C,P T pmK 4 PT Sim COMS
: A tion to eliminate an AC power board and CRT, SLMI : MDM Sim
{non-malfunction) anomaly S5-ChMS Keyboard = ' ,

: and CRT, C&D Panel _ll 3
o Coordinate with MS/PS Intercom - SLMI T ; 2
as required : : i
3
Kk

3.3.3 ‘Monitor and Control Monitor ECLS dispTays to verify that |SS5-CDMS Keybeard c,
. Module Environment | cabin environment is within prescribed)and CRT s
' : . tolerances .

s Temperature 18-27°C

i
. ® Total pressure rate of change : ' : i I
: 3.33 mm Hg/sec {emergency) CEN : : : ' i
1.00 mm Hg/sec (advisory) C&M 4

e Tota] pressure :
Nominal 760 mm Hg *1% ; [
High 840 mm Hg' (warning) CaW j t
Low 518 mm Hg {warning) CaW v ‘

Low 749 'mm Hg (advisory) C&MW

o fump- valve open (warning) CE&W

s 0, partial pressure
Nominal 160 mn Hg
High 188 mm Hg (warning) C&W
Low 115 mm Hg {warning) C&W ,
Low 140 mm Hg (advisory) C&Y \

s COp partial pressure 55-COMS Keyboard
Nominal 5 mm Hg and £RT,
Righ 8 nm Hg (caution) C24 | C&D Panel Y

w26
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TRAINING
i ANALYSIS

Mission  APS

WORK SHEET

EUNCTION 3.3 Operate Spacelab
. Subsystems from-Orbiter

TASK

EQUIPMENT

PERSONNEL, TRAINING
AND TRAINING EQUIPMENT REQUIREMENTS

NO.

TITLE

DESCRIPTION

NOMENCLATURE

LOCATION

TYPE

SKILL/ TRNG &
TASK | TIME

KNOW- TRNG EQUIP
ALLO [ REQD | "enaE REQUIRED

CRIT

3.3.3

{(Cantinted)

» Carbon Monoxide -
15 Mg/m3 (advisory) C&¥

s Trace contaminants - TBD
« Air flow - TBD
‘» Humidity 6°C dewpoint to 70% RH

HMonitor ECLS and pressurized component
status

Ident1fy ECLS manunct1uns

Identify CEW conditions in other SL
subsystems ot experiments correctable
or alleviated through ECLS control
{e.qg., Tire in avianics 1oop or cabin
Toop (warning) C&¥, avionics fan fail-
ure AP = 0 (cautaon) CaM

Ident1fy ECLS {nun ma1funct1on)
anomalies
Operate controls to:

0 Reconfigire ECLS as required to
isolate, by-pass or inactivate
a failed component or assembly

o Remove/replace LiOH cannisters

S§5-COMS Keyhoard- AFD

and CRT, C&D Papel

C&W Panel,
CRT and Keyboard,

C&D Panel

SS-COMS

~27-

o

SLMI

c,P t mk 2 PTT-AFD,
145 . PT Sim CDWS

©
e
.
=i

- |pmi 4

-|
Y

c,p
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ANPS .
_ TRAINING MISSION 3 — ) N
- ANALYSIS - FUNCTION 3.3 Operate Spacefab ,
WORK SHEET Subsystems from Qrbiter
s ' B B . \4
PERSONNEL, TRAINING
"TASK EQUIPMENT AND TRAINING EQUIPMENT REQUIREMENTS
. : DESCRIPTION ' NOMENCLATUR LOCATION | TYpE | TASK | TIME - iﬁé\b’ CRIT | TRUG EQUIP :
. LE CR OM E - -
NO TITLE ALLO | REQD | EnGe REQUIRED
3,3.3 (Continued) - A s Safe an otherwise automatically Orbiter DP&S Key- AFD SLMI [ cC,P T pmk 5 PTT-AFD,
. : : activated component (e.g., Np iboard and CRi PT Sim COMS
0z, pressure relief value) in ' .
response to C&W condition |
¢ Coordinate with MS/PS as Intercom : T 2 )
required : Y
3.3.4 Monitor and Control Honitor TCS disptays to verify that 55-CDMS Keyboard and P, t pmk 2

Temperature Control
Subsysten

the active cooling system is perform-

‘ling within prescribed tolerances.
.

Rack air temperature output
22 to 40°C at 3 KW minimum

Heat exchanger 1n1et HgU tem-
perature TBD

Water pump temperature TBD
Freon pump temperature TBD

Monitor displays of TCS rumpunent/
assembly status.

Water Tocn heaters Auto or ON

Water pump 1 or 2 0§. Water
pump failure, aP = 0 (caution)
Caly

Freon pump 1 or 2 ON.
pump failure TBD - C&M

Freon

CRT, C&D Panet

28~

=0
»

Lo e S AN R s
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AMPS 3.3, Page 7

. AHPS
TRAINING MISSION -
ANALYSIS FUNCTION _?sSCk____ua_\”_a.m_épgggl_
WORK SHEET Suybsystems_from Qrbitar
: PERSONNEL, TRAINING
TASK EQUIPMENT AND TRAINING EQUIPMENT REQUIFIEMENTS
: ' CRIPTIC - | TASK | TIME |SKILL g&

- NO. TITLE DESCRIPTION NOMENCLATURE LOCATION | TYPE ALLO | REQD KNOW- | CRIT TRNG EQUIP
_ _ - _ LEDGE REQUIRED
3.3.4 .| {Continued) Identify TCS malfunctions C&Y Panel, S3-CDMS AFD SLMI | c,P, T pmk 4 | PTT-AFD,

: ' Keyboard and CRT, . “PMS PT Sim CDMS
Identify CEW conditions in other SL C&D Panel
‘subsystems or experiments correctable ‘ '
ar a'l1ev1ated through TCS control -~ T 4
Identify TCS {non-ma1 functwn) T 3
anomahes :
Operate cuntro'ls to: T 3
o Reconfigure TCS io by-pass,
isolate or inactivate failed
~ components or assemblies
. 'Dump excess vater T 4
Coordinate with MS/PS as required 1 T 2
. 3.3.5 - Monitor and Contro'l'” Input requ1s1te through S$5-COMS §5-CDMS Keyboard, T 2
: - IPS }'e_ybnard tor . and CRT, video .
» Platform depioyment -mom.tor.. Y Y
s Calibration of IPS to T {Pmk | 3 |PT simytator
" Shuttle IMU . COMS/IPS
. Restabiish biases and store * T pmK 3 visual Field
o Point IPS -at selected targets C.P, T PmK
in accordance with flight plan| MS,PS
.and maintain pointing .
¢ Retract platform - and IPS (& Panei # c.P, t pak 2 PTT-AFD
{Ref. 3.3.6 and 3.1.3) Y MS
. ~29-
.
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: - AMPS :
TRAINING MISSION .
WORK SHEET Subsystems from Orbiter
' PERSONNEL, TRAINING
TASK EQUIPMENT AND TRAINING EQUIPMENT REQUIREMENTS
g : TAsK | TIME_ {SKILL/ TRNG &
NO. TITLE DESCRIPTION ‘NOMENCLATURE LOCATION | TYPE ALLO | REQD KNOW- | CRIT | TRNG EQUIP
: LEDGE REQUIRED
3.3.5 . | (Continued) Coordinate with MS/PS as required 55-CDMS Keyboard AFD  {SWMI . |c,P, T pk 4 PT Simulator
. and CRT, video MS ,PS CDMS/IPS
monitor - visual field
Identify IPS malfunctions ' ~ |and 1pS C80 Panel prk | 3 [PiT-aFD
Reconfigure IPS controllable items  |SS-COMS keyboard and Pk | 4 | PT Simulator
{TBD) to correct faiiure to maintajn JCRT, Orbiter DP&S S5-COMS and
lock-on or pointing. ' ‘ Keyboard and CRT, IPS visual
Video Monitors field, IPS/
5718
interaction
Operate IPS back-up controls to:. IPS C&D Panel, C.P,MS| ¢ pmK 3 PTT-IPS
s Retract and Jock platform Intercoms CCTV video €&D Panel
s Safe jettison of equipment Orbiter
: : Cargo Bay
and AFD
pmk 4 Mockup
Y W/ RMS
Note 1: The above functions are per- oM p @ 4

formed in coordination with Remote
Manipulator Arm operation with IPS

platform.

-30-
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" MISSION  AMPS

TRAINING _ : _
CANALYSIS FUNCTION 3:3 Operate Spacelab _
.WORK SHEET i Subsystems from Orbiter
: ' N : PERSONNEL, TRAINING
TASK o EQUIPMENT AND TRAINING EQUIPMENT REQUIREMENTS
NO: . TITLE - _ DESCRIPTION NOMENCLATURE | LOCATION | TYPE | M5 I HIE [KNOW- | CRIT | TRNG EQUIP

LEDGE REQUIRED

3.3.6 Monitor and Cantrol Note 2: The CDMS operates on a con-
. COMS. . tinuous basis during on-orbit opera-
' ' tions, providing the capability for
data acquisition, monitoring, for-
matting, processing, dispiaying,
recording and transmission, in addi-
tion to providing the command and o
contro] of Spacelab subsystems and ' -
experiment -operation. . The CDMS can
be considered as being. comprised of a
Spacelab subsystems CDMS (SS-CDMS) and
an experiment COMS (E-CDMS), The for-
mer controls and monitors Spaceiab
- subsystems and confiqures the E~CDMS
—_ : - ‘ : for operations. The S5-CDMS is con-
. - : ' figured for operation by the Orbiter
OP&S through the MDM interface..

Monitor COMS CRT display and/or C&D COMS. Keyboard and - AFD SIMI J¢,P,MS

t pmk 2 PTT-AFD
panel 'to assure that all elements are | CRT, C&D Panel _
properly configured for menitoring g ‘
— and controlling SL subsystems and :
experiments. i . . I
s S55-CDMS | PIT-AFD
§5-1/0 ‘ . . i coMs -
$5-1/0 couplers : : _ , ’ : Simulator
SS=DA : ' : :
S5-Camputer power . f
S5-RAUS : ' -

e roor

-3la
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T

. AMPS .
TRAINING MISSION — _
ANALYSIS - FUNCTION. 3.3 Operate Spacel ah:
WORK SHEET ~ | - - Subsystems .from Orbiter
- PERSONNEL, TRAINING
TASK EQUIPMENT AND TRAINING EQUIPMENT REQUIREMENTS
: - TasK | TiIME |SKILL TRNG &
.NO. : T TITLE DESCRIPTION - NOMENCLATURE LOCATION | TYPE ALLO | REGD KNOW- | CRIT | TRNG EQUIP. -
. : - S =+ | LEDGE REQUIRED
3.3.6 | (continued) ¢ - E-CDMS COMS Keyhoard and AFD SLMI |C,P,MS| ¢ pmk 2 PTT-AFD
- E-1/0 CRT, C&D Panel CDMS
"E~I1/0 couplers : : Simulator,
- E-DMA MOM. Sim
- E~computer power
E-RAU's ' .
~ E~applications program{s)
© loaded
" Recorder
CCTY _
E-RAU block transfer
s Other
Back-up computer | i
MO 1 ] / y ' R
Identify CHDS malfunctions . -C& panel, SS-CDMS AFD SLMI |C,P.HS T pmi 3
Vo : CRT and Keyboard, . :
o C&D Panel, Computer
Self Test Control
_ and Indicator
Operate. contrals to V
¢ Deactivate SS computer Qrbiter DPES Key- FD oM  c,P T pmk 3
: o board- HDH ‘ , _
) _Deactivate E-computer '} SS~-COMS keyboard AFD SLMI {C,P,iS T pmk 3 _ /
=32~
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TRAINING -
ANALYSIS -

Mission  AMPS

= WORK SHEET

EUNCTION 3:3 Operate Spacelab

Subsystems from Orbiter

"TASK

EQUIPMENT

. PERSONNEL, TRAINING
AND TRAINING EQUIPMENT REQUIREMENTS

TITLE -

DESCRIPTION

- NOMENCLATURE

LOCATION

TYPE

Task | Time |SKILL

KNOW-
ALLO | REQD |[{Eot

. TRNG &
CRIT | TRNG EQUIP

3,3.5

(Continued) '

s Activate back~up computer for
S-5 use B
- 85 1/0 and coupTers -
- S5 I/0 DMA to B/Y comp.
- 'BfU -comp. auto start

Hote 3: Assumes S-S'program 1oaded
<in B/U computer

s Activate B/U computer for exp
use, : .

E 1/0 and couplers

- E I/0 OMA to B/U comp.

- WMU to B/U comp.

-~ WU pover

- BfU comp. ~ON

~ Lpad B/U comp. Exec

- Lopad E-Operaticns and
application program

- B/U auto start

e Cophect MHU to load E applica-
tions program to E-computer

¢ Cannect WMU to lead SS opera-
tions and applications program
intg Back-up computer.
{Assumes prior failure of E
computer and lead oF £ program
into B/U computer with subse-
quent failure of S-S computer.)

{4DH (back-uh switch)
01

HDH

$§ COMS Keyboard

S5-COMS Keyboard
(1D4)
1D

S5-COMS Keyboard

MDM (Back-up
switches)

33~

FD (AFD}
FD
FD

AFD

FD

- AFD

. FD (AFD)

oI

SLHI

OMI

SLMI

OMI

{SLMI} {

REQUIRED

PTT-AFD,
CDis
Simutator,
MOM Sim

pmkK 3

C,P,Ms
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-  AMPS _
; ~ TRAINING - MissioN - ¥
. _ ANALYSIS FUNCTION 3.3 Operate Spacelah
WORK SHEET Subsystems. from Orhiter

J

TASK EQUIPMENT PERSGNNEL, TRAINING

AND TRAINING EQUIPMENT REQUIREMENTS

O, TITLE : : DESE:R:PTION | NOMENGLATURE | LOCATION | Tvpe | JASK | TIME iﬁlclivlil CRIT | TANG EQUIP
. NO. _ - : _ : | | ALLG | REaD |KNOW REQUIRED

3.3.6 |(Continued) = » -Operate CCTY cameras and video [AFD C&D Panel : AFD  |SLMI- |€,P, t |k | 2 PTT-AFD
: monitors. : MS.PS CDMS

¢ Operate recorder and Stmulator
communications

e Obtain requisite data from RAU JCDMS CRT and Key- C,P.M5
or storage ’ board, CCTV control,
_ - Alphanumeric parameter 1ist |AFD C&D panei
_ . ‘ - Vecfor. display i
' - - Special graphics
for display on CRT or video
monitor

& . Perform 5-§ data computations

e Command’ parameter change to . Y
SS-CDMS controlled component '

Note 41 IT E-computer fails, the
experiment operating and applications
progranms may be read into the B/U
computer from Mass Memory Unit. Two
computer fajlures result in an
aborted: flight.

- 3.3.7 Monitor and.Cuntro1 Note 5: Only emergency iliumination

LTTumination * tin medute s controlled via MM power
' . {epplication to EPDS from Orbjter

w34
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AMPS
TRAINING MISSION
ANALYSIS FunNcTION 3.3 Operate Spacelab
WORK SHEET Subsystems from Orbiter
PERSONNEL, TRAINING
TASK EQUIPMENT AND TRAINING EQUIPMENT REQUIREMENTS
| DESCRIPTION NOMEN LOCATION | TYPE | WASK | TIME iscﬁclfvl{'/ cRIT | TANG EOUIP
. ENCLATU -
NO. TITLE ‘ RE ALLO | rREOD L EDGE REQUIRED
3.3.8 Perform Intercom Use intercom for coordinating opera- |Comnunications and AFD SiM1 | P, T prak 1 PTT-AFD
Operations tions as required by SOP Recording Panel MS,PS
3.3.9° |Monitor C&W System Interpret audio-visual emergency C&Y Panel AFD SIMI | C,F, T pmK 4 AFD Mock-up
warning, caution and advisory displays . ‘ MS,PS
te identify anomalies in SL and ex-
periment subsystems performance.
See 3.3.1 through 3.3.6
3.3.10 |Perform Safety Note 6: In addition to subsystem
Procedures operations required to -eiliminate,
isolate or bypass the malfunction, the
following activities may be performed
for: A .
Total pressure rate of change
{emergency) 3.33 mm Hg/sec ~
module
- Decreasing pressure
& Retreat to Orbiter Tunnel -- SLMI g C,P, T piK 5 PTT-AFD
) MS,PS
» Isolate SL/Orbiter ECS systems |Hatches Orbiter Mid C,P, T pMK 5 Module Mockup '
: Deck and MS,PS Orbiter MD
ModuTe and FD Mockup
e Automatic operation of Ny and |N/A -= -- - - -- -
02 solenoid vatves to minimize
pressure Toss during evacuation
s Safe close 02 + N after MDM FD Mr jc,p T pmK 5
evacuation complete
35«
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S ' AMPS
TRAINING MISSION
ANALYSIS FUNCTION _3.3 Operate Spacelab
WORK SHEET Subsystems from Orbiter
- PERSQNNEL, TRAINING
TASK EQUIPMENT AND TRAINING EQUIPMENT REQUIREMENTS
Task | TIME SKILL/ TRNG &
NO. . TITLE DESCRIFTION NOMENCLATURE LOCATION | TYPE ALLO | REQD KNOW- | CRIT | TRNG EQUIP
. LEDGE REQUIRED
3.3.10 (Contimjed) - Increasing pressure
o 0Op pp high, safe close 0p MDM (RAU) FD (AFD)|QMI | C,P T pmK 5 PTT-AFD,
solenoid valve (SLMI) Module p
. v = Hockup,
» 02 pp low, safe close N MO (RAU} C,p T PRk 5 .
solenoid valve 2 WO Sm
s Depressurization valve open to |MDM oML ] C,f T pmK 5
reduce pressure
o Retreat to Orbiter Tunnel, hatches - SLMI rE;§P’ T | pMK 5
PS
Total pressure high {warning) and ’
-0, pp high
¢ Safe close Op solenoid valve  {MDM (RAU) FD {AFD)] OMI } C,P T pmK 4
. : (SLMI)
e Depressurization valve open to
raduce pressure to normal range]MDM FD M1
- 02 pp Tow
e Safe close M2 snlenoid vaive Mpi (RAU) FD (AFD)j OMI
| [ SLMT)
e BDepressurizatiaon valve open to |MDM 0MI w
reduce pressure to normal range
s Don personal breathing PBE SLMY

equipment

~36-
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MISSION  _AMPS

TRAINING
ARNALYSIS FUNCTION _3.3 Operate Spacelab
WORK SHEET Subsvetems from Orbiter
PERSONNEL, TRAINING
TASK BQUIPMENT AND TRAINING EQUIPMENT REQUIREMENTS
- _ - | vask | TiMe {SKILL/ TRNG &
NO. ‘ TITLE DESCRIFTION NOMENCLATURE LOCATION | TYPE ALLO | REQD KNOW- ] CRIT | TRNG EQUIP
. . _ LEDGE REQUIRED
3.3.10 -{(Continued) Total pressure iow (warning) and '
- 0, pp high %
o Depressurization (dump) vaive [MDM FD oMI | C,P T pmkK 4 PTT-AFD,
close ' Module
: ' Mockup,
» N, solenoid valve open MDM {RAL) FD (AFD) (gﬁ{il) C,P DM Sim
- l'.)2 pp Tow
» Depressurization (dump) valve |MDM FO - OME C,P
close :
s 05 solenoid valve open MDM (RAU) FD (AFD) (om ) ¢,P
. SLMI)
¢ No solenoid valve open as
required
s Don PBE PBE SLMI jC,P,
MS,PS
Fire in cabin (warning} FD, AFD, SLMI ] C,P,
Module MS,PS
» Don PBE . {PBE
e Cabin fans OFF ] MDM FD OMI C,P,
#5,P5
s Employ hand-held Freon fire Freon 1301 Module SLMI | C,P, f V Y
extinguisher Jextinguisher ' MS,PS ‘ 7
w37
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AMPS
TRAINING MISSION
ANALYSIS FUNCTION _3.3 0 erate Space ab
WORK SHEET : Subsystems fram Orbiter
o ' PERSONNEL, TRAINING
TASK EQUIPMENT AND TRAINING EQUIPMENT REQUIREMENTS
v N Task | Time [SKILL/ _TANG &
NO. TITLE DESCRIPTION NOMENCLATURE LOCATION | TYPE ALLO | REQD KNOW- [ CRIT | TRNG EQUIP
: s LEDGE REQUIRED.
3.3.10 |(cantinued) or _ _ o
8 Retreat tp Orbiter Tunnel e SLMI i C,P, T phiK 5 PTT-AFD,
. Ms,PS Module
» Isplate Orbiter/SL ECS Hatches Orbiter Mid iggﬁkgfé
' pock and Orbi et 4D
’ Hocku,
o Safe close Op solenoid valve = |MDM (RAU) FD (AFD) oMI c,P P
{SLMI)
s Depressurization (dump)} valve . {MDM ‘ FD oMr |c,p
open
or .
e Cpen Nz solenoid valve MDM (RAU) FD (AFD) | OMI c,P
) . SLMI-
Fire in Avionics Loop (warning)
Refer to fire in cabin and : ' V
s . Avionics fans OFF MM (RAU} FD (AFD) | OMI pmK 4 PTT-AFD,
{SLMI) i Hodute
: Mocku
€0, high (caution) ' + DM 5'1’51
@ Change LiCOH cannister ECLS Module SLMI | C,P T pHk 3 :
1 MS

38~
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3 I’4

—p 3.5

3.3~  PERFORM INITIAL
INGRESS OF
MODULE
3.4.1 3.4.2 3,4.3
P ENTR g TRAVERSE ™ ENTER
TUNNEL TUNNEL MODULE

—» 3.5

SECOND LEVEL FUNCTIONAL FLOW DIAGRAM - 3,4 PERFORM INITIAL INGRESS OF MODULE
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ANPS

- _ MISSION Function Descrlgtwn Act1v1t1es required for 1mt1a1 transition from the Orbiter
TRARH;JIg ) FUNCTION 3.4 Perform Initial mid-deck to the module.
WORK SHEET Ingress of Module
: : PERSONNEL, TRAINING
TASK EQUIPMENT AND TRAINING EQUIPMENT REQUIREMENTS
' ‘ b ‘ ocation | yee | TASK | TMe 1RREY coir | TARS 24U
NO.- ‘ TITLE . ~ DESCRIPTION NOMENCLATURE | LO » ALLO | REQD | KNOW. NG EOUL
3.4.1 Enter Tunnel Open tunnel”ventilation air valve Tunnel ventilation {Mid Deck gMI  (C,P, £ [pmk 2 . | ORB-Mackup
. : air valve MS
- 3,4.1.1 | Verify Orbiter/Tunnel | Verify:
Pressure Equalization o Pressure differential within Pressure gauge Mid Deck OMI  }C.P, t |pmk 3
limits Hatch MS
0 Atmospherm habitability mthm AFD C&D panel Aft Flight [OMI C,P, t PTT-AFD
_ Timits Deck MS :
3.4.1,2 Operate and Latch Unlock, open and secure hatch Hatceh Mid Deck OMI C.P, t PMk 2 WIF-Mockup
Hatch a . MS
3.4.1.3 | Visually Inspect Inspect for obstruction or damage oML C.P, t Pmk 2 Module
-Tunnel ' : MS Mockup
3.4.2 Traverse Tunnel Perform IVA of Tunnel OMI 'C,P, t nhk 2 WIF-Mockup
' ' 4S
3.4.3 | Enter HoduTe jonI rc,P, t
5 . ) 1S
3.4.3.1 | Verify Tunnel/Hodule Verify pressure differential within Pressure gauge Module Hatch |SLMI §C,P, t pmk 3 Module
Pressure Equaiization |} Vimits HS Mockup
3.4.3.2 | Verify Module- Verify Habitability of Module Intercom to Aft SLMI {C,P, t bmk 2 -
Habitability Flight Deck Ms
3.4.3.3 Operate and Latch Unlock, open and Jatch hateh Hatch Module SLMI  {C,P, t pMK 2 WIF-Hockup
Hatch MS
~d()-
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1

3.5
- FROM VERIFY TO
3.4, 3.6, — P SPACELAB —® 34 3.9.5
3.7, 3,15 SUBSYSTEMS !
_STATUS FROM
MODULE
| 3.5,1 3.5.2 3.5.4
e 34 PERFORM VISUAL . VERIFY 3.6, 3.25
; P INSPECTION OF CAACRENE X SPACELAB > 34
MODULE S ESTRAINTS SUBSYSTEMS.
i . EQUIPMENT | STATUS
. -
. 3.6, 37 P
i
RS 3.5.3
ST P pRiEF RELIEF ] >
B ~ OPERATOR ~

- ' SECOND LEVEL FUNCTIONAL FLOW DIAGRAM - 3.5 VERIFY SPACELAB SUBSYSTEMS STATUS FROM MODULE

-41-
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- MISSION

’ AMPS Function Pescriptijon: After initial ingress, 1nspect equipment for
TRAINING 1ON Verify Spacalab damage, remove and stow launch restraints and, if applicable, verify
ANALYSIS FUNCTION _3.5 Verify Spacelab status of subsystems activated prior to launch.  Subsequently, compare
WORK SHEET Subsystems Status- from Module Spacelab subsystem parameters and operating conditions for conformance
. with requirements for the current phase of the flight.
PERSONNEL, TRAINING
TASK EQUIFMENT AND TRAINING EQUIPMENT REQUIREMENTS
Task | Time |SKILL _ TRNG &
~NO. TITLE DESCRIPTION NOMENCLATURE | LOCATION | TYPE | A"V | REGD | KNOW- | CRIT | TRNG EQUIP
; S LEDGE REQUIRED
‘3.5 -Vamfy Spacelab Sub- {Hote 1: For AMPS missjon, assume no
systems Status from SL subsystems or experiments operat-
- Module ing prior to on-orbit phase.
3.5.1 Perform Visual Inspec-|Inspect moduie equipment for damage Core Segment|SLMI | C,.P,MS t pmi 3 Hodule
: tion of Madule which may have occurred during Jlaunch. Exper SLMD | MS,PS Mockup
- Equipment Segment
3.5.% Remove and Stow Launch|If required, remove Taunch restraints Module SLMI | C,P.MS & plik 2 Madule
_ Restraints. and stow Mackup
3.5.3 | Brief Rali ef Operater |Shift change activity 55 CDMS CRT and Module SLMI JC,P.M8 t pmK 3 PTT-Module
. _ | Inform pperator on normal/abnovmal Keyboard, C&D Panels '
conditions for each subsystem and
schedu]e status.
s EPDS
# ECS
s CDMS
e IPS
_ ¢ CPSE
' 3.5.4 Verity Subsystem {Verify status of SL subsystems acti- [S-S CDMS CRT and Moduie TSLMI PCLP MY L pmK 3 PTT-Module
Status vated prior to launch or verify status{Keyboard, C&D Panels|Central Con-
of subsystem Tollowing a reconfigura- trol Rack
tion of a subsystem or any maintenance
action -
wd 2o
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AMPS 3.5 Page 2

TRAINING

MISS|ON. AMPS .-

ANALYSIS . FUNGCTION _3.5 Verify Spacelab _
WORK SHEET . _Subsystems Status from Module
B B . PERSONNEL, TRAINING
TASK ' ~ EQUIPMENT AND TRAINING EQUIPMENT REQUIREMENTS
| , : ~ T Task | Time [SKILL/ TANG &
NQ. TITLE - DESCRIPTION NOMENCLATURE | LOCATION | TYPE | 4VR | REGH {KNOW- | CRIT | TRNG EQUIP
_ : _ LEDGE REQUIRED
3.5.4 (Continued) j Verify status of CPSE .
: v Airlock : Airlock C&D Panel = |Module SLMI JMs,PS{ t pmk 2 modwe
» Hi-Quality Window Window C&D Panel ockup
: & . Film Vault . Film Yault C&D Panel
— v Viewport Viewport Purge
;_ o Control
|
-3
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3.5,

3

6
moM OPERATF l» -IC; 1.7,
1,3, 3,25 SPACELAR St Al
SUDSYSTEMS e
FROM MODULFE
14,9 2.4,10
\ PEREORM P
'S"YOSTNEE\OR caW »[OR SAFETY »
e PROCEDURES
E e (REF 3.3, 10
MOMITOR AND »
COMTROL DC
Rt 331
{REF3.3.0) 3.6.2
MONITOR AMD >
ST CONTROL AC
FOWER
. {REF3,3.2) 3,63
»| MOMITOR AND
> COMTROL MOBULE | ]
ENVIRONMENT
{REF 3.3.3}
3,64
N MOMITOR AND , 3
> CONTROL TEMP- s
ERATURE COMTROL
SUBSYSTEM
(REF 3,3.4) 3.6.5
~#  MOMNITOR AND >
CONTROL IPS
{REF 2.3.5)
26,6
¥l MONITOR AND =
. CONTROL COMS
{REF 3,3.6}
3.6.7
MONITOR AND »
CONTROL
ILLUMINATION
.68
. PERFORM:
* INTERCOM -
QPFLRATIONS
{REF 2,21

SECOND LEVEL FUNCTIOMNAL FLOW DIAGRAM ~ 3.4 QPERATE SPACEL AB SUIRSYSTEMS FROM MODLLT
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- AlNlﬂG MISSION AMP_S Function Deseription: Monitor and control Spacelab subsystems from module .
Lysis FUNCTION _ 3.6 Operate Spacelab xg;ggtg:1ggwtge$g;g:?1n or change performance in respunse to flight require-
WORK SHEET ' _Subsystems from Module
- PERSONNEL, TRAINING
TASK EQUIPMENT AND TRAINING ECUIPMENT REQUIREMENTS
NO TITL DESCRIPTION NOMENCLATURE | LOCATION |Type | TASK | TIME o | criT | AR S Sp
. : E R -
3.6 Operate Spacelab Sub- |Note T: Prlmary control of Spacelab

3.6.1

1,6.2.

3.6.3

3.6.4:

systems from Module

Monitor and Control

‘BC Power

‘Manitor and Contiol

AC Power

Monitor and Controi
Module Enviranment

Monitar and Control
Temperature Control
Subsystem

subsystems is accomp11shed through
the Orbiter DP&S MDM's and S-S5 COMS
in the AFD. Controi of the subsystem
from within the moduie is 1imited to
those elemants which can be addressed
through the S-S5 CDMS and back-up
switches fn the SL central contral
rack or CPSE control panels.

Ref. 3.3.1

Ref. 3.3.2
Ref. 3.3.3

Ref. 3.3.4

45

“ |PTT-Module,
CDMS-Sim

and Module
Mock-up

PTT-Module
and
COMS-Sim




AMPS 3.6 Page 2

MISSION

AHPS

TRAINING
ANALYSIS FUNCTION ._3.6 Operate Spacelab
WORK SHEET Subsgstems from Module
- ‘ - PERSONNEL, TRHAINING '
TASK EQUIPMENT AND TRAINING EQUIPMENT REQUIREMENTS
NO. TITLE | DééCHIPTION - NOMENCLATURE LOCAT.I.ON Ty | TAsk | Time (\RKISEH on e | A B
3.6.5 | Honitor and Contro) |Ref. 3,3.5 eT7-Modu e,
1PS PT Sim
cpMs, IPS
Visual Field
3.6.6 Monitor and Contru] Ref, 3.3.6 PTT-Module
-] COMS - : and
_ COMS Sim
3.6.7 Monitor and Contra] Ref. 3.3.7 far emergency illumination {Central Control Rack|Module SLMI § M5,PS t pmk 1 tot req'd
ITTumination in modute, Operate controls to acti- | .
_ _ vate module lighting
3.6.8 | Perform Intercom Ref. 3.3.8 Not req'd
Operations
3,6.9 | Monitor C&W System  |Ref. 3.3.9 Module
_ : Mock-up
3.6.10 .| Perform Safety . |Ref. 3.3.10 PTT-ModuTe,
Procedures fodule,
' Mock-up

—4b-




EMNANCE ON EPDS
EQUIPMENT 1N
ORBITER

37,2

PERFORM MAINT-
ENAMCE OM ECS
EQUIPMENT IN
ORBITER

3.6 —p

3.7.2

. PERFORM MAINT-
ENANCE ON CDMS
EQUIPMENT IN

. ORBITER -

.

e
> REF {EVA)
3,15

37
3.2, 3,_1
g%-» PERFORM IN-FLIGHT —*gE{s(ﬁ:\s’l;
h MAINTENANCE ON 3.22, 3,15
SL EQUIPMENT - o
371" a.7.4
 PERFORM MAINT- | —  PERFORM MAINT-

EMANCE ON EPDS
EQUIPMENT IN
MODULE

3,7.3

" PERFORM MAINT-

ENANCE ON ECS
EQUIPMENT IN

 MODULE

.74

PERFORM MAINT-

. ENANCE DN CDIMS

EQUIPMENT [t
MODULE .

37.2

3.5

REF (EVA)
3.1, 3.1
3,92

3.7.7

PERFORM MARMT-
ENANCE ON. GPSE
EQUIPMENT .

h 4

373

3.7.8

PERFORM MAINT=
ENANCE ON IP5
EQUIPMENT

¥

v

SECOND LEVEL FUNCTIGNAL FLOW DIAGRAM « 3.7 PERFORM IN-FLIGHT MAINTENANCE
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AMPS

TRAINING ‘MISSION _ Function Description: Activities associated with the servicing or
ANALYSIS ‘FUNCTION 3,7 Perform In-Flight Maintenance on repair of Spage]ab subsy Ste_m equipment. '
WORR SHEET '_ ' ‘Spacelab Subsystem Eguipment
—ac PERSONNEL, TRAINING )
TASK EQUIPMENT AND TRAINING EQUIPMENT REQUIREMENTS
SCRI LocaTion | Tvre | TASK | TME |ROS corr | A RNEE
. LE DESCRIPTION NOMENCLATURE ' OW-
NO TITLE _ , ALLO{ REQD || epaE REQUIRED
Note: Spare ﬁarts, components or
| assemblies (other than Tight bulbs,
fuses, etc.) are NOT planned for
supporting any remove, repair,
replace maintenance actions.
Malfunction isolation and correction
by reconfiguration of components
(redundant/parallel) are considered
. as operation actions, Ref., 3.3 or _3‘.5.
3.7.1 | Perform Maintenance on | TBD-
Orbiter Mounted EPDS
Equipment
3.7.2° |Perform Maintenance on { TBD o T
Orbiter Hounted ECS | My L
Equipment - 8 Bl
. : O R
3.7,3- |Perform Maintenance on | TBD- SR
Orbiter Mounted CDMS A, S
Equipment : _ : c:,*‘;;:! e
3.7.4 |Perform Haintenance on | TBD - &
- | Hodule -EPDS Equipment E‘?j'
3.7.5' Perform Maintenance on | TBD - o
- | Module ECS Equipment :
3.7.6 - |Perform Maintenance on | TBD -
* tModule CDHS Equipment
-48-
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‘ ) N AMPS
8 TRAINING MISSION . .
. ANALYSIS FUNCTION 3.7 Perform In-Flight Maintenace on
T WORK SHEET Spacelab Subsystem Equipment
E PERSONNEL, TRAINING
a TASK EQUIPMENT AND TRAINING EQUIPMENT REQUIREMENTS
NO TITLE DESCRIPTION NOMENCLATURE | LOCATION | Type | TASK | TIME o | cair TANG BOUIP

‘ : ALLO | REQD | |:peE REQUIRED
: 3.7.7 Peﬁform Maintenance on | TBD

_ Module CPSE
3.7.8 Perform Maintenance on | TBD

: : todule IPS Equipment

' ]
|
|
I
i

]
!‘

- 4G




3.3
3.6 —»
3.21

A

3.8
FROM
3-31 3'6r —+ PREPARE —" 3.9
3,21 SPACELAB
FOR RETURN
3.8,1 3.8.3 3.8.4 3.8.5
_ » p OPERATE SL SYSTEM 5 SHUTDOWi
DEACTIVATE 7 R I T -»(on) FROMMODULEFOR | A T| o e o
IPS RESTRAINTS THERMAL CON- 2 2
DITIONING SuUPPLY
3.8.2
SHUTDOWN
CPSE
3.8.6 3.8.7
»|  MoNITOR +@> PERFORM
C& W SYSTEM PROCEDURES
(REF 3.3.9)
(REF 3.3.10)

-50-
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Function Description: Activities required to secure Spacelab equipment and

~51a

ST et e

i

TRAIN ﬁG MISSION hirs in t 1 bilit i dehoost and t
LYISIS FUNCTION 3.8 Prepare Spacelab attain thermal stability prior to deboost and reentry
WORK SHEET ' for Return '
' PERSONNEL, TRAINING
TASK EQUIPMENT AND TRAINING EQUIPMENT REQUIREMENTS
NO TITLE DESCRIPTION NOMENGLATURE | LocaTiON | Tvpe | TASK | TiME 1RKLLY o | TRNE S,
’ _ ALLO ) REQD |eree REQUIRED
3.8.1 | Deactivate IPS Set gimbals to null position and lock) SS-CDMS CRT and toduie SLMI }C,P, T pmk 2 PTT-AFD,
keyboard Central MS l SS-COMS Sim,
Control Rack PTT IPS
Retract Platform SS-CDHS CRT and or Aft i 2 |andfor
keyboard Flight Deck PIT Mod,
S5-COMS
Monitor IPS C&D to verify retracted IPS C&D 2 Sim,PTT IPS
and locked '
Identify malfunction condition
Ref 3.3.5 pmK 4
o Gimbal disabled
Coordinate for RMS manual null posi- | IPS C&D, Intercom 4
tioning, retract and Tock of IPS and
payload. If NO 80, jettison payload
s Jettison payload
Activate release IPS CaD i Y 4
Coordinate for RMS operated jettison | Intercem 3 St tc,p, V pmk 2 '+
' MS



AMPS 3.8 page 2

. ANMPS
TRAINING MISSION -
ANALYSIS FUNCTION 3.8 Prepare Spacelab
WORK SHEET " for Return
. PERSONNEL, TRAINING
L TASK EQUIPMENT AND TRAINING EQUIPMENT REQUIREMENTS
| N TI DESCRIPTION NOMENCLATURE | LOCATION e | TASK [ TME [RRGT coir | ARG SaUiP
: 0. TLE ENCLATUR -
o 3.8.2 | Shut Down CPSE Shut down airlock(s) cp |t PTT-airiock
: j ) ¢ Verify pressure Airlock C&D Airlock SLMI | MS pmk 1
e Housing
“ 1
| o Verify thermal conditioning Airlock C&D
e Verify experiment hardware mass-{ Fiight Plan 4
: within Timits for reentry
_ : (100 Kg) if to be 1efi in
— airlock
; e A1) switches and light Airlock C&D {f Y Y 1 :
i indicators off : \
| Shut down viewport(s) C,P, Viewport
' ¢ Close and lock thermal cover Manual conirol Viewport sLMr | Ms pmi 2 Mockup
o Safety glass pane Jocked Manual control ]
a Heaters and purge off Switch control 1
panel ‘
Film vault door(s) secured Manual lock Vault SLMI . | MS,PS pmk 2 511?: Vault
= . ock-up
3.8.3 | Unstow and Install Remove restraints from stowed TBD SLHD | cC,P, pik 2 Module
; Reentry- Restraints position . SLMI | MsS,PS : Mock-up
; Mack
? Install restraints c.p, oMtk 2 WIF Mockup

~52-
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TRAINING
ANALYSIS

WORK SHEET

MISSION

AMPS

FuncTioN 3.8 Prepare Spacelab

for Return

TASK

EQUIPMENT

PERSONNEL, TRAINING

AND TRAINING EQUIPMENT REQUIREMENTS

NO.

TITLE

~ DESCRIPTION

NOMENCLATURE

LOCATION

TYPE

TASK
ALLO

TIME
REQD

SKILL/
KNOW-
LEDGE

CRIT

THNG &
TRNG EQUIP

3.8.4

Qperate SL System
from Hodule for
Thermal Canditioning

Hote 1: Primary control of Spacelab
subsystem is operationally performed
at FD and AFD workstations {Ref. 3.1
and 3.3)

Momitor ECS for thermal stability
under minimum power load

v Pallet input freon temp.
¢« 1Input temp. interfcop HX
¥ Output temp. interloop HX
]

. Avionix.compartment air inlet/
outiet temp. differential

s Avionix HX inlet/outlet water
temp. :

s Conden. HX air temp.
% Conden. HX inlet/outlet water
temp.
Operate EFDS to attain thermal
stability

» MYanitor and control DC power
~ and distribution

» Monitor and control AC pover
and distribution

Operate CDMS to attain thermal
stabitity '

‘s Monitor and control ECS
© components

ECS C&D, SS-COMS CRT
and keyboard

CéW panel EPDS C&D
SS-COMS CRT and
keyboard

SS-CDMS CRT and
keybpard, C&Y panel

!

53—

Module
central
control rack
or Aft
Flight Deck

Module
central
control rack

i
i

|
|
]
;

SLME

SLII

c,P,
15

C.P,
s

-t
il

pmK

R

pmi

et i 40 e e

REQUIRED

PTT Madule,
SS-COMS Sim
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MISSION  _AHPS

TRAINING
ANALYSIS FUNCTION 3.8 Prepare SL
- WORKSHEET | for Return
PERSONNEL, TRAINING
TASK EQUIPMENT AND TRAINING EQUIPMENT REQUIREMENTS
: SCRIPTIO LATU rocarion | Tvee | 728K | TivE 1R cnir | ARG courp
: . TITLE DE N : NOMENCLATURE ) -
NO . ALLO{ REQD | epcE REQUIRED
E L 3.8.4 Continued s HMomitor and contro} EPD 55-COMS CRT and {odule SLMI c,P t pmk 2 PTT Module
{ - components : keyboard, C&84 panel [central s . Ss-Cpiis
s Momitor and control COMS control rack Sim.
_ camponents
3.8.5  Shut Down SL GYo, B0z | Close manual shutoff valves. GN2-G0y control Fwd end cone|SLMI 1C,P, pmk 2 Module
Supply valves butkhead L] Mock-up
: input lines
3.8.6 Monitor C&Y System . Refer to 3.3.9
3.8.7 Perform Safety Refer to 3.3.10
Procedures

i . =54




3.9

38 —p

FROM _p)  PERFORM L» 1O
38 FINAL EGRESS 3.10, 3.23
FROM MODULE
- 3.9.1 3.9.2 3.9.3
EXIT > TRAVERSE —>} ENTER
MODULE TUNNEL ORBITER

—p 3.10, 3.23

SECOND LEVEL FUNCTIONAL FLOW DIAGRAM - 3,9 PERFORM FINAL EGRESS FROM MODULE
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Mission  _AMES

. Functmn Description: Activities required for final transition from the

TRAE‘IYIQJS FUNGTION - 3.9 Perform Final Egress Spacelab to the Qrbiter mid-deck.
WORK SHEET _ * from Module
PERSONNEL, TRAINING
TASK FQUIPMENT - AND TRAINING EQUIPMENT REQUIREMENTS
' T '. ESCRIPTION NOMENGLATURE | LocATION | Tvpg | TASK | TIME e | carr | TARNG e
. : TITLE : DESC . | -
_NO IT MENG RE _ ALLO | REQD |08 | HEOUI RED
©3.9,1 | Exit Module Hodule
' Mack-up
. WIF Hock-up
Release hatch Tatch Hatch Module SLMI {cC,Bb, t pMk i Orbiter
_ . Ms Mockup
Close and Tock hatch Hatch Module - ' _ {2
-3.9.2 | Traverse Tunne] Perform IVA through tunnel Tunnel _ 1
3.9.3 | Enter Orbiter ' Orbiter
_ ifid Deck
Release hatch Tatch “Hatch 1
Close and lock hatch Hateh 3
Shut.dawn tunnel ventilation fan ‘ 2
-1 Shut off tunnel ventilation air ECS Panel Aft Fiight { 1 3 pmk 2 V
N\ supply valve © |peck . f
_ ‘
S EET
« cg‘,u Ol
AR . 56
S V) =3b-
B LT




3.10

FROM > SHUTDOWN Ly 10
3.9 _ SPACELAB 3.23
SUBSYSTEMS

" FROM ORBITER

3,10.) - 3,10.2 . | 3.10.3 | 3.10.4
" OPERATESL SYSTEM | . | | |
FROM AFT FL;EBHT ' SHUTDOWN - Ed SHUTDOWN —> SHUTDOWN
DECK FOR THERMAL ECS - CDMS ~ EPDS
CONDITIONING :
3.10.5 | 3.10.6
T . T —»}  MoNIToR @ PERFORM
S _ o » _ C&W SYSTEM SAFETY
' ' (REF 3,3,9) : PROCEDURES
: ) - : : (REF 3.3.10)

SECOND LEVEL FUNCTIONAL FLOW DIAGRAM - 3,10 SHUTDOWN SPACELAB SUBSYSTEMS FROM ORBITER

=57~
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: . Mission - AMPS Function Description: Activities associated with shutting down the Spacelab
;mgigig FUNCTION 3.10 Shutdown Spacelab Subsystems not functionally r.equar'ed during deboost/reentry.
WORK SHEET N Subsystems from Orbiter
PERSONNEL, TRAINING
TASK EQUIPMENT AND TRAINING EQUIPMENT REQUIREMENTS
N i DESCRIFTION MENCLAT LocaTion | Type | TASK | Tine |FOLLY oo | L TRNGE o
0. _ NOMENCLATURE .
lote: Thermal conditioning. opera-
tions may be accomplished at either
the Module central centrol rack or
_ Aft Flight Deck statjons.
: "3.10.1 | Operate SL System Ref. 3.8.4 AFD SLMI | C,P, | t | pmK | 2 |PTT-AFD
Trom Aft Flight Deck ; : ' MS 5S-CoMs
i for Thermal Verify Orbiter HX coolant return Intercom Aft Flight [SLMI Sim.
Copditioning from pay‘lugd within spacification Deck OMI
<1049 (40°% '
3.10.2- | Shut Down ECS Operate controls and monitor displays{ EC5 C&D, S5-CDMS CRT SLNT
t9 shut down ECS-TCS, ECLS and keyboard
- 3.10.3 | -Shut Down CDMS Operate controls and monitor displays| SS-CDMS CRT and PTT-AFD,
' to shut down CDMS - keyhoard,bCDMS Cad PTT~FD,
7. Orbiter MDW and
Computers, 1/0, Hass Hemory, R 1 -
_ CcTY, 5L interéum OPES MDM g?m(.:DMS
3.10.4 | Shut Down EPDS Operate controls and monitor displays| EPBS C&D panel
- : ‘ to shut down EPDS
3.10.5 { Monitor C&W System .| Refor to 3.3.9 ) ¥ Y Y Y Y
3.10.6 | Parform Safety Refer o 3.3.10 8
~ | Procedures : . O
. * j.‘\ ) @ @
L & 1’3'7{,
o QA
'u:-"‘"" Q
. ' ~-58-
Ao




-

REF —P

23
314
3,22
Q&
2
§f L
5 ohd
o
]

3,101

REMOVE AND
STOW SEATS

L

0

a1l 0
FROM 3.2, 3.7,
REF, 3,3 ~— PERFORM > 4.2, 3.1
3,04, 32 OFF DUTY 305
ACTIVITIES
3,718 319
MONITOR Ca&W f—» @ gﬁ?@“‘
SRESFT?,_;' %) PROCEDURES
(REF 3.2 {REF 3,3.10)
»
3,11.2
PERFORM FOOD »
- AND WATER d
SERVICE
ACTIVITIES
PERFORM
> PERSONAL g
HYGIENE
ACTIVITIES Ly {OR
3014
> PERFORM e
" SLEEFING
ACTIVITIES
4115
PERFORM >
" EXERCISE AND "
RECREATIOM
ACTIVITIES
> PERFORM N
BIO-MEDICAL e
MONITORING
ACTIVITIES YTT;
| PERFORM sL OPERA-
71 TIONS ANALYSIS - }
AND PLANNING
ACTIVITIES

-50.
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AMPS 3,11 page 1

Function Description: Covers ogeneral habitability and safety activities

ﬁ' Mission  _AHPS : t _ _ _
me‘gg . FUNCTION 3.11 Perform Off-Duty gggg;r]pggsi n Orbiter whu:ﬁ are not gart of the nominal SL o experiment
WORK SHEET - - Activities
e : PERSONNEL, TRAINING
TASK EQUIPMENT ARD TRAINING EQUIPMENT REQUIREMENTS
T DESCRIPTION NOMENCLATURE LocaTion | Tvee | TASK | TME 1RUG] cpie | rale 2
NO. | TITLE E : R ALLO | REGD LEDGE REGUIRED
3.11,1 | Remove and Stow Seats | Upen achieving operational orbit Passenger seats ATt Flight |[SLMI |PS,iS t phtk 1 Orbiter
all seats in the mid deck and afi Deck, Mid MD and FD
flight deck are disassembled and Deck Hock-up and
| stowed Actual
Modular storage Mid Deck Equipment
C b ) , 4s required
—_— 3.11.2 | Perform Food and Water| Remove foud packages from storage Temporary modular |Mid Deck C.P, phik
' ‘Service Activities facility _ storage cabinet PS, NS
Prepare food packages for consumption] Galley Hid Deck
Eat meal : _
e Dispose of food and material waste Waste Mgmt Sys Mid Deck i
Replenish food supply in temporary Wodular and Mid Deck ) Y !
storage - temporary storage :
' ) cabinets
3,11.3 | Perform Personal . Use body c]eaﬁéing equipment Premoistenad Hygiene oM [C,P, pmk
" .} Hygiene Activities ‘ ‘ towels, soap and  |[Station | MS,PS
- : dry towels | i
. . . . ki Y Y Y Y
Use solid waste disposal system Waste Mgmt Sys :
. S
%h L ‘-! &' \
Cowe *»\ LA
- " ' ” *h\ , :'J
. P T, iy A
W I -60-
T = "‘\\' . -
. 3& @& .
o )
-
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ANPS

: MiSSION
Py FUNCTION _3:11 Perform OFf-Duty
) WORK SHEET : Activities
: . PERSONNEL, TRAINING
TASK EQUIPMENT AND TRAINING EQUIPMENT REQUIREMENTS
— _ _ N rask | Time 1SKILL TRNG &
NO. "TITLE DESCRIPTION NOMENCLATURE LOCATION .| TYPE ALLO | REQD KNOW- | CRIT | TRNG EQUIP
. . LEDGE REQUIRED
3,11.3 { Continued Use teeih cleansing equipment Potable Hz0 supply, [Hygiene 0L c.p,. t pmk 1 Orbiter
: : . tooth brush and Station ; {1S,PS Hock-up and
paste Actual
4 : i Equipment
Use tiquid waste disposal system Waste Mgmb Sys ! . as Required
_.'__._ Use toilet equipment Waste Momt Sys i ‘ |
Use shaving equipment Shaver vl#
’ . 1
Dispose of shaving waste Waste Mgmt air | _ Y f
entrainment or
501id waste
— e disposal
3.11.4 § Perform Sleeping Remove sleeping bag from storage Modular storage Mid Deck OMI C,P, ik 1
: Activities- ? M5, PS !
" : Attach sleeping bag to structural Sleep station i
connects ;i
. Enter and close sleeping bag
-— - !
' Exit sleeping bag
Sto'w sleeping hag Modular storage ‘
3.11.5 | Perform Exercise and T80 ' ¢
Recreation Activities ‘ ' V
wble
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AMPS

MISSION :
Lmﬁ:}gg EUNCTION 3‘” Perfarm OFf-Duty
WORK SHEET . Activities
o PERSONNEL, TRAINING
TASK EQUIPMENT AND TRAINING EQUIPMENT REQUIREMENTS
. . SKILL/ TRNG &
NO. TITLE DESCRIPTION NOMENCLATURE | LOGATION | TypE | 203K | TIME ienow. | criT | TRNG EQUIP
_ —— : : : LEDGE REQUIRED
3.11.6 | Perform Biomedical Implace/don/use biomed sensor kit TRD C,P, t Actual
Honitoring Activities | equipment : S ,PS Equapmeqt ¢
: as Require
Replace bicmed sensor equipment
3.11.7 | Perform 5L Operations | Review experiment operations data, TV monitor, audic [Mid Deck MS,PS pmK 2
Analysis and Planning | POC data and f1ight plan : tape racorder play-
Activities . ' back, FDF, photos
. Hodify flight data file as required FDF |
Replan experiment schedule as FOF Y ' V
» required
3.11.8 | Monitor C&W System Refer to 3.3.9
3.11.9 | Perform Safety Refer to 3.3.10

Procedures

| @EO@WGA B4

l; _ ILQJVIEIJV(erlp
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AMPS 3.12, Page 1

i MISSION ANPS Function Description: After ascent, inspect experiment equipment damage and remove
TB!AINWG FUNCTION Sment and stow launch restraints. During on-orbit operations at Orbiter work statiom,
ANALYSIS M&Mﬁatus From Ovbi tor ' compare experiment conditions/parameter values for conformance with requirements
R WORK SHEET : - For the current phase of the fhght
PERSONNEL, TRAINING
TASK EQUIPMENT AND TRAINING EQUIPMENT REQUIREMENTS
N B SKILL/ TRNG &
NO. TITLE DESCRIPTION NOMENCLATURE | LocaTion | Tvpe | MASK | TIME ienow. | cRIT | TRNG EQUIP
' ' LEDGE REQUIRED
— - 3.12 Perform visual nspec-|Inspect experiment equipment located | CCTV Video monitor |AFD SLMI §MS,PS| t P.m,K| 3 Module
tion of experiment in module and op pallet for damage Mockup
_ ‘equipment . which may have:occurved during launch.
3.72.2 | Remove and stow Refer to MSFC task gnalysis
experiment equipment
launch resiraints
: 3.12.3 Brief ralief operator |[Shift change activity Refer to MSFC task analysis
! . on experiment status _ : :
_ _ 3.12.4 Verify status of Compare status/usage of experiment COMS C&D, CRT and |AFD SLMI t p.m,K{| 2 PTT-AFD
: . experiment CDMS related equipments/components that Keyboard, Flight - PT Sim CDMS
i are parts of COMS against planned Data File :
o operations.
; *+ Computers ‘ c,P,
o I/0
_ s RAU - Ms
: [ Racorder‘s 1n use and amount of
\ tape remaining
! s CCTY, Video monitor MS,PS
| " Apph‘cations program loaded and
! operating
3.12.5 Verify experiment Display experiment data for evaluation] COMS C3D, CRT and |AFD SIMI | PS t p.m,K | 3 PTT-AFD
status V1a experiment jagainst experiment objectives. . Keyboard : Exp Sim
CDMS - Flight Data File COMS
3.12.6 Verify status of CPSE [Check conditien of:
B ' e Viewport for visual clarity Viewport AFD SLMD | MS,PS t P,k | 2 Mock-up,
(no condensation or fogging) : AFD
: : b
PEECEDING PAQ |
| #HECEDING PAGE BLANK NOT FILymm
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TRAINING

mission AMPS

ANALYSIS ‘1 FuncTioN 3.12 Verify Experiment
WORKSHEET | . Status frem Orbiter
PERSONNEL, TRAINING
TASK EQUIPMENT AND TRAINING EQUIPMENT REQUIREMENTS
TASK | TIME SKILL/ TRNG &
NO. TITLE DESCRIPTION NOMENCLATURE LOCATION | TYPE ALLO | REQD KNOW- | CRIT | TRNG EQUIP
' , : : LEDGE REQUIRED
3.12.7 | Verify experiment This task is performed if the neces- Refer to MSFC exper{iment task ajalysis
status via experiment | sary experiment equipment and/or
equipment controls are located in Orbiter
3.12.8 | Verify experiment Communicate with POCC Communication AFD SLMI  [MS,PS T jp.mK | 3 AFD Mockup
status via communi- Reference MSFC experiment tasks Console
cation links : analysis for verification of:
& Experiment checkout OK
e Experiment calibyation OK _ .
o Experiment fiight plan Refer to MSFC experiment task analysis
_ coverage '
¢ Experiment procedure for
next run/cycle
3.12.9 | Perform realtime Reprogram experiment/fiight plan FTlight replanning | arp SLMD fMS,PS | T  ip,m,K | 3 Actual Equip-
‘I replanning procedures {refer to task 3.12.8) aids ment as
. required and
Coordinate pTanned changes with POCC | Communication AFD SIMI |MS,PS| T  [p,mk | 3 AFD Mockup
Cansole
Enter replanned proecedures in FIighﬁ Flight Data File AFD SLMD [MS,PS T p.m,K 3

Data File

-65-

i A s e o



- 3.2

-
L .
) EXES ar
a12=¥  acnivare 314
. EXPERIMENT
: FROM, OREITER
2139 3.13.10
(@) .
MONITOR CaW { PERFORM SAFETY
PROCEDURES
{REFER T0 3.2.9} {REFER 10 3.3,10)
a1 3.03.2 3133 3,134 3135 3l
I acrvae FH oA ExeERIMENT r(on VERIFY OREITER/ ACTIVATE ™™ rerroka £xecamer —
EXPERIMAENT SOFTWARE FROGRAM SL/EXPERIMENT EXPERIMEMT VIA. CHECPOUT Via ExrERIATSIT
CBMS INTO COMPUTER DATA INTERFACE EXPERIMENT COMS EXPERIMENT COMS #PE
037 1138

ACTIVATE P PIRFORM EXPEAIME ©
EXPRRIMENT VIA CRECFOUT VIA
EXPERIMENT EXPERIMENT
COQUIRIARTSE EQUITMIT- T

—

SECOND LEVEL FUNCTIONAL ROV = 3,13 ACTIVATE EXPERIMENT fROM ORSITER

—

SEPPE

R
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Mission  _AHPS Function Description: Activities at Orbiter Workstation associated with equipment operations

TRAINING : . required to perform experiments configured for CDMS control. -
ANALYSIS FUNCTION _3.13 ACt]."ate Experiment Activities include initial equipment set-up/orientation, application
WORK SHEET . from Orbiter of power, equipment checkout and calibration.
PERSONNEL, TRAINING
TASK EQUIPMENT AND TRAINING EQUIPMENT REQUIREMENTS
DESCRIPTION NOMENCLATU Location | Type | TASK | TmE \MULEY ooir | AR RS e
8 LE 8 M RE - -
NO T ALLD | BEQD | EpgeE REQUIRED
: C.Ps
3.13.1 |Activate experiment  |Activate CRT and Keyboard 5/5 COMS AFD SLHL s t p.mk | 2 PTT-AFD
coMs
Enter commands to power up experiment [S/S CBMS CRT and AFD SLMI | CsP, t psm,k 2 PT Sim CDMS
CDMS companents required to start Keyboard S
experiment computer operation {Refer _
to Function 3.1).
3.13.2 - |Load experiment soft- |Enter commands to configure COMS CRT and Keyboard AFD SLMI JC.P, T pam,K 3
ware program into equipment to enable transfer of s
computer experiment software program from mass
memary into experiment computer.™ (It
is assumed that the capacity of the
computer memory is inadequate to store -
all of the software programs required ‘
to contral all of the experiments
scheduied for a flight. Therefore a
capabhility to Toad different software
programs according to experiment
schedules is required.)
Note: The software program to control -
, the first scheduled experiment
A wiTll probably be Toaded prior
to Taunch.
* R
(Refer to Function 3.3) ‘ .
-67-
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TRAINING MISSION oS
ANALYSIS FUNCTION 3.13 Activate Experiment
WORK SHEET from Orbiter
PERSONNEL, TRAINING
TASK EQUIPMENT AND TRAINING EQUIPMENT REQUIREMENTS
Task | Time [SKILL/ TRNG &
NO. TITLE DESCRIPTION _ NOMENCLATURE LOCATION | TYFE ALLO | REQD EggévE CRIT Tgé\léiufliggéP
3.13.3 |Verify 0r213e§/SL/ Verify that controls are configured to: ) PTT-AFD,
?:g::}ggg ata s Record experiment data Communication AFD SLMI  piS,PS T p,in,K 3 PT Sim CDMS
console
s Display experiment data Experiment CDMS SLMI IS,PS
® Downlink experiment data Flight Data File s Ms,Ps
3.13.4 |{Activate experiment via|Enter command to initiate computer CDMS CRT and AFD SLMI MS.PS t poim,k 2 PTT-AFD,
experiment CDMS control of experiment Keyboard Exp Sim
CoMS
3.13.5 |Perform experiment Configure controls to check out the CDMS CRT and AFD SLMI MS,PS | ¢ psmK | 2
Egﬁgkout via experiment |experiment using software program Keyboard
3.13.6 |Calibrate experiment
313.7 . lacti Tasks can be performed from
2.13.7 . JActivate experiment via Orbiter if the necessary Y : , i
experiment equipment experiment equipment and/or Refer to MSFC egperiment tasg analysis
' contrals are located in Orbiter
3.13.8 [Perform experiment

checkout via experiment
equipment
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3.14 210
312 conouct 318
’ EXPERIMENT 330
OPERATIONS .
FROM ORBITER :
3.14.9 3.14.10
MONITORCRW [ @ PERFORIA SAFETY A4 >
(REFER TO 3.3.9) PROCEDURES
3.14.1
»| MONITOR AND >
CONTROL EXPERIMENT
EQUIPMENT VIA CDMS
3.14,2
»| PERFORM EXPERIMENT >
DATA COMPUTATION
VIA EXPERIMENT
CDMS
3,143
» MONITOR AND >
CONTROL EXPERIMENT
RECORDING AND 212
COMMUNICATIONS R
__’- .
3.19
3.14.4 3.20
L.
7l moNiTOR AND »
CONTROL EXPERIMENT
VIA EXPERIMENT C&D
3,14,5

P MONITOR AND

CONTROL EXPERIMENT
DATA RECORDING

X
—

3.14.6

3.14.7

PROVIDE ORBITER/SL

hd

-SUBSYSTEMS
EXPERIMENT
OPERATIONS SUPPORT
REQUIREMENTS

PERFORM EXPERIMENT
COMMUNICATIONS
OPERATIONS

3.14.8

USE FLIGHT
DATA FILE
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data computation via
experiment CDMS

computer for processing by computa-
tional software program.

CRT and Keyboard

-70-

TRAINING MISSION  AMPS Function Description: Includes activities at Orbiter workstation required to perform
ANALYSIS FUNCTION _3.14 Conduct Fxpariment experiments following initial activation of experiment-related equipments.
WORK SHEET Operations from Orbiter
. PERSONNEL, TRAINING
TASK EQUIPMENT AND TRAINING EQUIPMENT REQUIREMENTS
cation | e | TASK | Tive |RRRETY coir | ranG BouiP
S TION -
NO. TITLE DESCRIPTION NOMENCLATURE LOCA ALLO | REQD PEDGE REGUIRED
3,.14.1 Monitor and control Deploy/calibrate/point/retract IPS SS-COMS CRT and AFD SLMI JC,P, T P,mK 4 Refer to
' experiment equipment {Refer to function 3.3). Keyboard MS, function 3.3
via CDMS PsS
Deploy/retract booms, antennas, COMS CRT and AFD SLMI | NMS,PS T P, K 3 P.T. simu-
sateljites, target ballaons as Keyboard SLMD lator (Exp
required by flight pian. Flight Data File SLMI COMS)
CCTV and Video
Monitor respanse of deployed equip- Monitor T P,m,K 3
ment to commands
Observe position of deployed equip- T P,m,K 3
ment relative to $7S and relative
to each other. ‘
Monitor displays and operate controls T n,m,K 3
to change experiment equipment mode
of aperaticn.
s Optical systems
¢ Cameras
» Wavelength equipment *
a Satellites Y Y Y Y
3.14.2 Perform experiment Input experiment data to experiment Experiment CDMS foD SLMI  jMS,PS T DM, K 2 PT simulator

{Exp CDMS)

-
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Mission AMPS
TRAINING .
ANALYSIS FUNCTION 3.14 Conduct Experiment
WORK SHEET Operations from Orbiter
' PERSONNEL, TRAINING
TASK EQUIPMENT AND TRAINING EQUIPMENT REQUIREMENTS
| Location | vvee | TASK | T RRGE ! carr | ARG Eaup
OCA -
NO, TITLE DESCRIPTION NOMENCLATURE ALLO | REQD | KNOW- RhG el
3.14.3 | Monitor and control Monitor and control use of tape Recorder and AFD SLML fC,P, t jpamak ) 2 PTT-AFD,
experiment reecording recorders to meet flight plan objec- | Communication MS, Recorder
and commypications tives. Monitor performance of Control Panel ps and Comm
communications systems. Operate Panel
controls to enable communications: .Meckup
¢ Within the Orbiter
& Between Orbiter and POCC
3.14.4 -} Monitor and control Tasks can be performed if controls Refer to MSFC experiment task anglysis
expariment via are located at Orbiter work station
experiment C&D '
3.14.5 Monitor and control - Tasks .can be performed if controls Refer to MSFC experiment task anglysis
: experiment data are located at Orbiter work station
| recording
3.14.6 Perform experimant Operate user-provided communication Refer to MSFC experihent task anglysis
communications aquipment (Task can be performed if
1 operations cantrols are located at Orbiter work
station)
3.14.7 | Provide Orbiter/SL Refer to MSFC experipnent task andiysis
- subsystems experiment
operations support
requirements
3.14.8  |Use Flight Data Fi]é_ Refer to MSFC experijtent task anq]ysis
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MISSION  _AMPS

Function Description: Activities related to personnel movement from Orbiter

TRAINING ; o - _ to module after initial ingress. Assumes as SOP, the hatches rvemain open
ANALYSIS FUNCTION 3.15 Perform Follow-On throughout en-orbit operations.
_ WORKSHEET ‘ Ingress of Module :
» . PERSONNEL, TRAINING
TASK EQUIPMENT AND TRAINING EQUIPMENT REQUIREMENTS
. _, - Task | TiMe | SKILL/ RNG &
NO. TITLE DESCRIPTION NOMENCLATURE LOCATION | TYPE ALLo | rReap 52!82; CRIT THHI?QGUIIEF?EI{)P
Reference 3.22 | IVA in reverse order from 3.22

72—
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EROM 314
3,15, 3.17 .
8, 309 —»]  VERIEYEXPERI- =350 304
3770, 3,34 MENT STATUS o1, 3,
FROM THE
MOBULE
3.16.1
PERFORM VISUAL > 3.24
INSPECTION OF > 3
EXPERIMENT EQLIIP-
JMENT ON PALEET
3,15—»
2,16.2 3.14.3
* PERFORM VISUAL
INSPECTION OF [~ @ REMOVE AND
EXPERIMENT EQUIP- QE?T‘Q'A‘I-QLT’?CH
MENT itd MODULE
116,4
5—p]  BRIEF RELIER !
3 OPERATOR ON > 317
EXPERIMENT
STATUS
3,16,5 3,166
¥ ATUS F ] VERIFY EXPERI-
(09 vemeysmams. v o,
COMS EXPERIMENT CDMS
3,167 3.168 3.16,10 -
.17, 3.1 y -
315 30— P00l vewey stanus »| VERIEY ERPERIMENT  L2»(on PERFORM.
OF CP5E -EXPERIMENT A
EQUIRMENT P G
3,169
ol VERIEY EXPERI-
P LAENT STATUS VIA

COMMUNICATIONS
LINKS

SECOND LEVEL FUNCTIONAL FLOW DIAGRAM - 5, ¢4 VERIFY EXPERIMENT STATUS FROM MODULE
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MISSION  AMPS Function Description: After ascent. inspect experiment equipment for damage
TRAINING ; — - and vemove and stow launch restraints. During on-orbit operations, compare
ANALYSIS FUNCTION riment experiment conditions/parameter values at module workstation for conformance
WORK SHEET Status from Module - with requirements for the current phace of the flight.
- PERSONNEL, TRAINING o
TASK EQUIPMENT AND TRAINING EQUIPMENT REQUIREMENTS
- , SKILL/ TRNG &
NO. TITLE DESCRIPTION NOMENCLATURE | LOCATION | TYPE | 1ok | TME. |'know- | cRIT | TRNG EQUIP
- : : LEDGE REQUI|RED
3.16.1 | Perform viseal inspec~| Inspect experiment equipment located | CCTV, Video Monitor | Module SLMI  |M5,PS T P 3 | Module
: tion of experiment on paliet for damage which may have Hockup- —
equipment on pallet occurred during launch Viewport At end SLMD Viewport
- . . cone tlockup
3.16.2 | Perform visual inspec~ | Inspect experiment equipment Jocated | Refer to MSFC experihent task ané]ysis
. tion of experiment in module for damage which may have .
‘equipment Tn module occurred during launch
3.16.3 | Remove and stow Remove launch resfraints from experi-|] Refer to MSFC experipment task anglysis
Taunch restraints ment equipment and stow
' 3.16.4 | Brief relief operator | Shift change Refer to MSFC experiment task anglysis
on experiment status ) :
3.16.5 | Verify status of Compare status/usage of experiment CDMS CRT and Module SLMI fMS,PS t p,m,K] 2 PTT-MHodule,
experiment CDMS related equipments/components that Keyboard _ ' PT SimCDits ———
are part of COMS against planned _ : .
flight operations Flight Data File Module SLMD  |MS,PS t pP.m,K| 2
» Computer
v I/0
s RAU .
s Application program Joaded -
and operating
© 3.16.6 | VYerify experiment Perform visual status check of: cCTY 1 Module SLMI  |MS,PS t ~ Pmk 2 PTT-Module,
status via experiment | booms, sateliite, antennas, target Video monitor Exp Sim
cons balloons COMS CRT and SLMI CDMS

Keyboard

=y

e e msb® Ak sk o e

o

L S
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. AMPS
TRAINING MISSION - N
ANALYSIS FUNCTION _2.16 Yerify Experiment
WORK SHEET ' Statys from Module
. U PERSONNEL, TRAINING
TASIC EQUIPMENT AND TRAINING EQUIPMENT REQUIREMENTS
E DESCRIPTIO nomencLaTuRe | Location | Tvee | TASK [ Tme 1RRGR | carr | ARG caue
. E ENC -
| NG, TITLE CRIPTION NCLATUR _ ALLO HEQD LEDGE REQUIRED
3.16.6° | (Continued) D1sp]ay experiment data for eva1uat1on Flight Data File -~ |Module SLMD - |MS,PS T pmiK 3
' _ - lagainst experiment objectives
3.16.7 | Verify Sﬁatus of CPSE Check cundition of: :
' » Viewport for yisusl clarity Viewport Top of SLMD  [MS,PS t pmk 2 Viewpart
{no condensation or:-fogging) module, aft | Mockup
. ) end core .
— s Film vaults Film Vault Module - [SLMD - [s,ps | t k. | 2 f,;l‘lfuﬁa‘”t
s AirTocks, pressure, tempera- Airlock actuator Top airlock {SLMD [MS,PS t pmk 2 Atrlock
ture, innerfouter hatch and cortrol panel on mo@u]e Hockup
position, illumination Aft airlock
‘ in module
_— 3.16.8 | Verify éxper1ment Refer to MSFC experifient task anallysis
status via exper1ment
equipment
3.16.9. Verify experiment - Communicate with POC Communication Module SLMI  S,PS T pmk 2 PTT Module
Istatus yia communica- Console .
tion links - |Reference experiment task analysis
. for verification of:
o Experiment checkout 0K
s Experiment calibration OK '
o Experiment f1ight plan coverage Refer to MSFC ekperiment task analyfsis
» Experiment procedure for next :
runfcycle
-75-
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" MISSION - _AMPS

TRAINING

ANALYSIS FUNCTION _3.16 Verify Experiment
WORK SHEET © Status from Module
v PERSONNEL, TRAINING
TASK EQUIPMENT AND TRAINING EQUIPMENT REQUIREMENTS
- ) - . : _ ask | TIME SKILL/ TRANG &
‘NO. TITLE DESCRIPTION NOMENCLATURE LOCATION | TYPE ALLO | REOD KMOW- | CRIT | TRNG EQUIP
‘ : . . LEDGE REQUIRED
3.16.10 |Perform real time Reprogram experiment/flight plan Flight replanning Module SLMD MS,PS T pink 3 Actual Equip-
: replanning. procedures {rafer to 3.16.9) aids - ment as
, : : . required,
Coordinate planned changes with POC Communication Module BLMI PS,PS T piik 3 Module
: | Console Mockup
Enter f‘ep'lanned procedures in Flight |FOF ModuTe LMD MS.PS T pmK 3

Data File

R

Ty Y
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EXPERIMENT
DATA RECORDING
- 3.37.7
PROVIDE ORBITER/
> & svste >
EXPERI
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' MISSION . AMPS Function Description: Includes activities in module requived to perform
;ﬁﬁﬂi&:g  FUNGTION _3.17 Conduct Experiment experiments following initial activation of experiment-related equipments.
WORK SHEET ' Operations from Module
. PERSONNEL, TRAINING
. TASK EQUIPMENT AND TRAINING EQUIPMENT REQUIREMENTS
SKILL/ TANG &
NO. TITLE DESCRIPTION NOMENCLATURE | LocaTION | Tvpe | TAPK | THIE Tinow- | criT | TRNG EQuIP
- LEDGE REQUIRED
3.17.1 |Operate Airlock. Perform procedures required to mount | Airlock C&D Module SLMD  }MS,PS t phK 3 PTT-Module
experiment on table in airlock, PTT-Airlock
expose experiment to space environ- C&lW Panel Module SLMI  |MS,PS t pmk 2
ment and remove experiment from
_ airlock.
3.17.2 |Monitor and Controi Deploy/calibrate/point retract IPS §S CDMS CRT Module SLMI |C,P, T Pk 4  [Refer to
) experiment equipment (Refer to 3.3) and keyboard - | function 3.3
via experiment CDMS :
Deploy/retract booms, antennas, CDMS CRT and key- SLMI  jM5,PS T pmK 3 PT Simulator
satellites, target balloons as board {Exp CDMS)
required by flight plan CCTY and video
monitor
Manitor response of deployed équip- Flight Data File SLMD 1MS,PS‘
ment to commands
Observe position of depioyed equip- MS,PS
ment relative to STS aad relative to
each other
Monitor displays and operate controls | COMS CRT and SLMI  |MS,PS T pmK 3 PT Simulator
to change experiment equipment mode Keyboard {Exp. CDMS)
of operation. CCTY and video SLMI
n Optical systems monitor
v Cameras Flight Data File SLMD
o Wavelength equipment \l
o Satellites
-78-
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MISSION - AMPS

TRAINING . N
o ANALYSIS FUNCTION 3.17 Conduct Experiment
. WORK SHEET Operations from Moduie
- PERSONNEL, TRAINING
TASK EQUIPMENT AND TRAINING EQUIPMENT REQUIREMENTS
DESCRIPTION NOMENCLATURE | LOCATION | TYPE | RASK | TIME o | crim | TANG Baue
R : R E ATUR -
o NO. TITLE 10 ALLO.| REQD LEDGE REQUIRED
: 3.17.3 |Perform experiment datajInput experiment data to computer for jExperiment CDMS Module SLMI | MS,PS| T pmk 2 PT Simulator
- computation via experi-|processing by camputational software |CRT and Keyboard : - Exp CDMS)
| mant CDMS program
5 3.17.4 (Monitor and Control Monitor and Control use of tape Recorder and Module SLMT I MS,PS{ € pmk 2 Recorder and
I experiment recording recorder to.meet flight plan Communication Con- Communication
— and communications objectives trol and Monitoring Panel mockup
: Panel
Monitor performance of communications.
Operate controls to enable
communications:
o Within module -
o Between module and Orbiter
- o Between module and POC
3.17.5 |Monitor and Control ;' -=-  Refer to MSFC experiment task analysis |-- -- - -— - - --
: experimeni via experi-
ment &0
3.17.6 |Manitor and Control Honitor and control recording of Refer to MSFC experi%ent task anaflysis |-~ -- - - -
—— experiment data experiment data on equipment provided
; recording by user
3 3.1?.7 Provide Orbiter/SL --~  Refer to MSFC experjment task analysis |[-- - - - - - -

L

System experiment
oparations support
requirsments

~79-
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' SSION  AHPS
TRAINING MIS .
ANALYSIS FUNCTION _3.17 Conduct Experiment
WORK SHEET Operations from Hoduie
PERSONNEL, TRAINING
TASK ~ EQUIPMENT AND TRAINING EQUIPMENT REQUIREMENTS
NO TITLE DESCRIPTION NOMENCLATURE | LocaTion | Tvee | TASK | TIME (RO oo | rana edinm
g ' _ ALLO | REQD | 'gpGe REQUIRED
3.17.8 |Perform experiment Operate user provided communication Refer o MSFC experingent task ana)ysis |-- - e - -~
communications equipment : :
operations
3.17.9 |Honitor C& System Refer to 3.3.9
3.17.10 |Perform Safety Refer to 3.3.10

Procedures

~B0-
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MISsioN  AMPS

Function Description:

Activities related to the servicing ..nd

Xﬁﬁﬂgg 1 ruNcTion 3.18 Perform In-Flight Mainte- repair of experiment equipment.
- WORK SHEET nance_on_Experiment_Equipment
' PERSONNEL, TRAINING
TASK EQUIPMENT AND TRAINING EQUIPMENT REQUIREMENTS
LOCATION | TypE | TASK | TIME iﬁ%\}*}l CRIT | TANG BQUIP
CRI OMENC RE -
NO. TITLE | DESCRIPTION N LATU ALLO | REQD |KNOW- ANG EQU

Maintenance tasks TBD Refer to MSFC Task Analysis

~8l=




_:_>@_

SECOND LEYEL FUNCTIOMAL FLOW DIAGRAM
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~ 3,19 DEACTIVATE EXPERIMENT

3.7, 3,16,
g}g » peacTivate [ 32 .
. EXPERIMENT - .
3.1 3,19.2 3,19.3 3.19.6
- ' ' DEACTIVATE
SOMIONe  [] stesamume [ ConmoL - RO A e
EQUIPMENT SUR-SATELLITE B UIPMENT
‘ 3,19.4 3,19.5 3.19.7
b 3,16
DEACTIVATE DEACTIVATE
RETRACT > TRANSMITTER/ > EXPERIMENT P 320
TN A COUPLER - EQUIPMENT .
SYSTEM VIA CDMS
3,19.8
VERIFY EXPERI-
> MENT DATA P
MANAGEMENT
COMPLETE
p
3,19.9 3,19.10
Bl S e Da g
) (REFS 3.9) PROCEDURES
o (REF 3.3,10)
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Page 1

: MISSION AtPS Function Description: Includes activities required to deactivate an
TRAINING FUNCTION i experiment upon completion of a cycle of operation or deactivation
ANALYSIS N —3.10 Peactivaie of equipment prior to unscheduled maintenance activity
WORK SHEET Experiment
. PERSONNEL, TRAINING
TASK EQUIPMENT AND TRAINING EQUIPMENT REQUIREMENTS
Task | TIME SKILL/ TRNG &
NO. TITLE DESCRIPTION NOMENCLATURE | LOCATION | TYPE | o758 | REap [KNOW- | CRIT | TRNG EQUIP
' LEDGE REQUIRED
3.19.1 | Reposition Position subsatellite to a location/ | Refer to MSFC experiment task andlysis
Subsate]lite orientation required for use in an
_ upcoming experiment
3.19.2 | Deactivate Deactivate onboard subsateliite Refer to MSFC experiment task andlysis
subsatellite equipment/instrumentation. (House-
equipment keeping instrumentation/data remains
activated}
3.19.3 | Honitor and Control Configure subsatellite C&D's and PTT Module
subsateilite experiment computer for automatic : ; i
takeover of subsatellite control/ ﬁgmﬁoggg and Hodule SLMI 1HS,PS t psmok | 2 EgﬁSS1nL
monitoring ¥
3.19.4 | Retract dipole Refer to MSFC experiment task anglysis
antenna Monitor retraction ey Module SLMI |MS,PS t P.m,K| 2 PTT Module
3.19.5 | Deactivate Refer to MSFC experinent task analysis
transmitter/couplier
system
3.19.6 | Deactivate dedicated Deactivate equipment not required for | Refer to MSFC experiment task anglysis

experiment equipment

use in upcoming experiment

~83-




AMPS 3.19

Page 2
: AMBPS
TRAINING MISSION R _
ANALYSIS FUNCTION‘ 3.19 DNeactivate
WORK SHEET Experiment
- PERSONNEL, TRAINING
TASK EQUIPMENT AND TRAINING EQUIPMENT REQUIREMENTS
‘ L DESCAIPTION NOMENCLATURE | LOCATION | TYPE | \ASK | TIME iﬁ'c‘# CRIT | TANG ZGUIP
NO. TITLE : ; R - _ -
- » ' ALLO | REQD | ehae REQUIRED
3.19.7 | Deactivate experiment | Retract bo.ns, deflate target bal- CCTY | Module SLMI |MS,PS T P,m,k | 3 PTT-Moduie,
equipment via CDMS Toons Exp Sim
: Deactivate SL recorders CDMS CRT and HoduTe stMrfMs,ps |t | pomk | 2 CDMS
Keyboard —
Deactivate RPS. Return gimbal T p.m.k | 3 :

system to Null, initiate locks to
segure system

- 3.19.8 | Verify experiment data
management complete

Refer to MSFC experi

B4 -

ment task anglysis
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3.20
3,16
3,19 —p SHUTDOWN —) 3.22
EXPERIMENT
»
3,207 I 3,20.8
»{  MONIOR _, PERFORM R
C2W SYSTEM : SAFETY >
(REF 3.3.9) PROCEDURES
(REF 3.3.10)
.,
2.19 ~p A)
3.20.1 3.20,3 3.20.5 3.20.6 '
RETRACT DE- » RETURN .~ RESTRAIN O_, VERIFY EXPERIMENT |_ ¥
>l PLOYED UNITS 7 Y SUBSATELLITE AP EXPERIMENT P> ORIP] sysTems sEcURED >
roTALE QP o i
— Anewswaveamm—— —
._’.
~ ' 3.20.2
RETRACT DE-
~*|  PLOYED UNITS ———— 3.16
VIA EXPERIMENT
» EQUIPMENT
\h ———
| 3,904
> RETRIEVE AND
STOW FILM
MAGAZINES:

e g
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AMPS 3.20
! Page 1
: MISSION  __AMPS Function. Description: Activities related to removing pawer from
;H.ALNINg EUNCTION experiment equipment, retrieving deployed units and securing
NALYSI : * : : equipment for deboost/reentry ,
WORK SHEET Expariment
y PERSONNEL, TRAINING
TASK EQUIPMENT AND TRAINING EQUIPMENT REQUIREMENTS
- TAsK | TimE (SKILLY TRNG &
NO. TWLE ~ DESCRIPTION NOMENCLATURE LOCATION | TYPE ALLO | REQD KNOW- | CRIT | TRNG EQUIP
. ) LEDGE REQUIRED
3,20.1 | Retract dep1oyed Deflate target bailoons on boom COMS CRT & Keybtaﬁrd Module SLMD {MS,PS T P,k | 3 gTT ggdu'le.
units via M5 | petract 504 boon ccTY: SLMI |1S,PS | lahs™
Retract 300M boom :
Retract RPS, initiate locks to -
secure system, replace protective
) covers
3.20.2 | Retract deployed units Retf‘act LIDAR, initiate locks to Refer te MSFC experiment task an+1ysis
via experiment secure system, replace protective
equipment cavers ‘
3.20.3. Return"subsateﬂite Position subsatellite over cargo Refer to MSFC exp’em‘Lment task andlysis
| to paliet bay opening .
‘ Capture subsatellite with RMS and RMS AFt flight | SLMI {P,MS T LK | 4 PTT AFD
restore to pallet CCTV deck SLHI Orbiter Cargo
Secure for earth return Bay Mockup
- Viewport SLMD AFD W/RMS
: . HMockup
3.20.4 | Retrieve and stow Refer to MSFC experiment task anglysis
Tilm magazines
3.20.5 | Restrain expenmenf Refer to MSFC expem’hlent task andlysis
equipment for earth
retum )
86~




AMPS 3.20

systems secured and
ready " for earth retuirn

ment equipment status for earth
return.. .

Power off

Films/tape storage
"Loose” items secured
Thermal conditioning
Data management

-87-

Page 2
- © MISS AHPS
TRAINING MISSION ;
ANALYSI(S - FUNCTION __3.20 Shufdowun
WORK SHEET  Fyneri -
_ , PERSONNEL, TRAINING
. TASK EQUIPMENT 'AND TRAINING EQUIPMENT REQUIREMENTS
: : TASK | TIME |SRILL TRNG &
-NO. TITLE DESCRIFTION NOMENCLATURE | LOCATION. | TYPE | 275 | peap |KNOW- | CRIT | TRNG EQUIP
' LEDGE REQUIRED
3.20.6 | Yerify experiment Perfarm final checklist of experi- ‘Refer to MSFC experiment task anilysis
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AMPS 3.22 page 1

Function Descriptien: Activities related to persnnnel movement from
Assumes, as SOP, hatches remuin open throughout on-

3.22.3 | Enter Orbiter

-89~

THA'!NWG  MISSION  _APS .
ANALYSIS FUNCTION __3.22 Egress Module ' Qggz":o;:rg‘;‘;;,ﬁg"
WORK SHEET ' ‘ '
PERSONNEL, TRAINING
TASK _ EQUIPMENT AND TRAINING EQUIPMENT REQUIREMENTS
v' ) BESCRIPTION NOMENGLATURE | LocaTion | Tvee | TASK [ TME (¥XEU} oo ir | ARG 2aute
. ITLE 0 C : -
NO | TITL PEScA ALLO | REQD 1y gpge REQUIRED
¢ 3.22.1 | Exit Module VA Nane c,p, t pitk 2 |Module Mockup
. , _ M3 ,PS WIF Mockup
. | _ o K : Orbiter
.3.22.2 | Traverse Tunnel - IVA None Mockup
VA None




3,23

g-;g PERFORM PERSONAL | REF
. ~ ACTIVITIES FOR -
DEBOQST/REENTRY
3.23.1 3.23.2 3.23.5
REMOVE SEATS INSTALL SEATS 2> OCCUPY SEATS

FROM STOWAGE

FOR RE-ENTRY

FOR RE-ENTRY

—p REF

3.23.3

3.23.4
ATTACH BIO-MED
SENSORS DON PGA

FOR REENTRY

G0~

SECOND LEVEL FUNCTIONAL FLOW DIAGRAM ~ 3,23 PERFORM PERSONAL ACTIVITIES FOR DEBOOST/REENTRY



AMPS 3.23

Page 1 _
X MISSION AMPS ‘ Function Description: Includes donning biomed sensors and ¥
;’;ﬁ:_’f{”“lg FUNGTION _3:23 Perform Personal Activities pressure garment assembly and activities related to occupying
WORK’EHEET " “For Deboost/Reentry seats in preparation for deboost/reentry.
PERSONNEL, TRAINING
TASK EQUIPMENT AND TRAINING CQUIPMENT REQUIREMENTS
. NO. TITLE DESCRIPTION NOMENCLATURE LOCATION | TYPE ALLO | REGD KNOW- | CRIT | TRNG EQUIP B
. . ) : LEDGE REQUIRED ’
©3.23.1 Remove seats from Remove.passengerﬂseats for mid deck Passenger seats Aft flight [SLMI  HS,PS t pHk 1 Orbiter
: 1-5towage : and aft flight deck from stowage deck, mid Mockup,
‘ flight deck actual
_ : : : ) ] equipment
3.23.2 PlInstall geats for . Assemble seats, -install seats and Passenger seats, Aft flight [SLMI  |M5,PS t p.ilLk 1 as required
. ‘ reentry install restraints required for seat restraints deck, mid L and WIF -
— reentry _ | f1ight deck Mockup
.. 3.23.3 ‘| Attach biomed sensors Implacé, don, use biomed sensor kit TBD C,P,
: for reentry : equipment required during reentry MS,PS
- 3.23.4 |Don PBA - Don PGA and perform checkout of Pressure garment Aft flight PBLMI {C,P, . t P,k 2
o pressure suit assembly . deck and S ,PS- .
—_ L : - mid deck
. 3.23.5 | Occupy seats for Enter seats, perform final chackout PGA Aft flight BLMI |C,P, t Ipdk | 2 ‘
| reentry of biomed sensors and PGA hook-up, Biomed sensors deck and HS,P5 ‘ ' Y
: attach restraints Seat restraints mid deck

L~ AP
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SECOND LEVEL FUNCTIONAL FLOW DIAGRAM - 3,24 ACTIVATE EXPERIMENT FROM AMLIINE

-y2.

2.24
218
16—  acwme L 317
EXFERIFAENT .18
FROM tODULE
3,24} 1.74.2 L 3.24,3 LAUL 2.5 ERIN)
T - | T - —“""_‘—‘_
2 LOAD EXPERIMEN: k: ACTIVATE ~ PERFOAM EXPER|- -
CH U K R O 7L B DT BRSSO e
COHS COMPTTER DATA INTERFAGE o 44k
2,747 1,945
ACTIVATE PERFORM EXPERI-
EXPERIMENT MELT CHECKOUT
V1A EXPERTMENT 1 EXFERIMERT
ECUIPMENT EQUIPKEN'T
1,249 2,210 _ -
5. MONTTOR PERFORM 3
i el
(REF 3, [REF 3.3.10)
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Function Description: -Activities in module asscciated with equipment

' 'TRA[NING MISSION __AMPS - - operations required to perferm each set of experiments. Activities
ANALYSIS FUNCTION 3-24 Activate Experiment include initial equipment set-up/orientation, application of power,
WORK SHEET : from Module equipment checkout and calibration.
PERSONNEL, TRAINING
TASK EQUIPMENT AND TRAINING EQUIPMENT REQUIREMENTS
. . Task | TIME SKILL/ TRNG &
NO. TITLE DESCRIPTION - NOMENCLATURE LOCATION | TYPE aLLO | rREGD KNOW- | CRIT | TRNG EQUIP
' ' LEDGE REQUIRED
3.24.1 |Activate Experiment  |Activate experiment CRT and Keyboard |SS-CDMS CRT and Module SLMI |MS,PS| t | pmk 1 PTT-Module,
' CDMS Enter commands to power up experiment |Keyboard PT SimCDMS
COMS components required to start t pmk 2
|experiment computer operation
3.24.2  |Load experiment soft- |Ref. 3.13.2 COMS CRT and t pk 2
L. ware program into : Keyboard

_ camputer _

3.24.3 |Verify Orbiter/SL/ Ref. 3.13.3 Communication Console] smr t Jpmk | 2 |PTT-Nodule,
experiment data CDMS CRT and SLMI Exp STm CDHS
interface Keyboard

Flight Data FiTe _|SLMD
' 3.24.4 [Activate experiment Ref. 3.13.4 -, Experiment CDMS CRT SLMI t pmk pa
via experiment CDMS . and Keyboard
3.24.5 |Perform experiment ~|Ref. 3.13.5 Expariment COMS CRT SLMI : t pink 2
. : checkout via experi- and Keyboard Y V
: ent COMS
! -3.24.6 |[Calibrate experiment ~--  Refer to MSFC experimeidt task analysis - -— - - - - -
3.24.7 |Activate experiment ---  Refer to MSFC experimert task analysis - - - - .- - -
. 3.24.8 |Perform experiment --= - Refer to MSFC experiment task analysis - -— - - -~ - -
: checkout via experiment
: _ 2quipment
3.24.9 [onitor CBY System  [Ref. 3.3.9
y 3.24.10 Perform Safety Ref. 3.3.10
' Procedures -93-
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3:25,1

ACTIVATE EPDS
{REF 3.1.2, 3.1.3)

v

3.25.5

MONITOR
C&WSYSTEM
(REF3.3.9)

OR

3.25
5—> ACTIVATE 3.6
35 SPACELAB _
SUBSYSTEMS
FROM MODULE
3.95.2 3.25.3
¥ »(or >
ACTIVATE ECS ACTIVATE CDMS L "

(REF 3.1.2, 3.1.3)

3.25.6

PERFORM
SAFETY

- PROCEDURES
{REF 3.3.10)

REF3.1.2, 3.1.3)

3,254

ACTIVATE IPS
(REF 3.1.3)

Y

SECOND LEVEL FUNCTIONAL FLOW DIAGRAM - 3,25 ACTIVATE SPACELAB SUBSYSTEMS FROM MODULE
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Function Description: Activities asSociated with completing the set-up

 TRAINING. missioN | _ANPS of Spacelab subsystems, from the module workstation, which were not
ANALYSIS FUNCTION _3.25 Activate Spacelab totally activated or were partially shut down for maintenance action.
WORK SHEET Subs stems from Module
; PERSONNEL, TRAINING
TASK EQUIPMENT AND TRAINING EQUIPMENT REQUIREMENTS
. LocaTion | Tvee | TASK | TIME |BRSE | carr | TANG BQUIP
NO, TITLE DESCRIPTION NOMENCLATURE ALLO | Rean | KNOW. NG BQUL
R 3.25 Activate Spacelab {Note 1: Primary control of Spacelab
: Subsystems from Module | subsystems is operationaliy performed
. at the AFD workstation through MDM,
-| RAU or back-up switches. Control -
from the module is Timited to those
: elements which can be addressed
through the S5-COMS or through the
! limited number of switches or manual
T controls located in the module.
3.25.1 |Activate EPDS Ref. 3.1.2, 3.1.3
' Apply power to experiments at the Experiment switch Module SLMI [ M5,PS t pmk 2 Hodule
: individual rack experiment switching | panel Mockup
- panel. :
3.25.2 |Activate ECS Ref 3.1.2, 3.1.3
' Adjust module temperature control Temperature Module SLMT | MS,PS t pimk 1 Module
‘thermostat controller Mockup
3.25.3 |Activate CDMS {Ref. 3.1.2, 3.1.3
3.25.4 (Activate IPS Ref. 3.1.3
3,25.5 |Monitor C&Y4 system Ref. 3.3.9
3.25.6 |Perform Safety Ref. 3.3.10
Procedures
=95~




