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SECTION 1.0  INTRODUCTION 

This  Appendix  conta ins  supplementary  mater ia l  on  se lec ted  
subjects  which complements  the  MSFC Spent  Stage  Exper iment  Suppor t  
Module  (SSESM) Proposal .  Presented are  the  des ign ground ru les  
upon which the  SSESM design i s  based,  miss ion and miss ion task  
sequences ,  s t ructura l  tes t ing  cr i ter ia ,  e lec t r ica l  sys tem schemat ics ,  
ins t rumenta t ion equipment  l i s t  and measurements ,  maintenance  con­
cepts ,  handl ing procedures ,  and crew famil iar iza t ion requirements .  
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SECTION Z.  0  DESIGN GROUND RULES 

Z.  1  MISSION DESIGN GROUND RULES 

Z.  1 .1  Genera l  

The Saturn  IB Design Ground Rules ,  revis ion Z,  
R-P&VE-VAD-65-  10 1 ,  wi l l  apply  except  where  speci f ica l ly  s ta ted  
o therwise .  

a .  Miss ion.  -  Miss ion object ive  of  the  S-IVB Spent  Stage  
Exper iment  i s  to  ac t ivate  the  AS-Z09 S-IVB LH 2  tank in to  a  large  
pressur ized workshop in  which as t ronauts  can opera te  in  a  shi r t -s leeve  
environment  for  4  hours  per  16-hour  per iod for  ZO days .  Minimum 
change to  the  Saturn  IB launch vehic le  and Block I I  Command Service  
Module  (CSM) and maximum use  of  developed and qual i f ied  subsystems,  
opera t ional  procedures  and techniques  should  be  employed whenever  
poss ib le .  A des ign object ive  i s  to  re ta in  a  readiness  and capabi l i ty  on 
the  S-IVB s tage  and CSM for  use  on a  s tandard  Apol lo  miss ion.  

(1)  Orbi t  Condi t ions .  -  I t  wi l l  be  determined i f  CSM 
propuls ion must  be  used for  orbi t  c i rcular iza t ion to  meet  the  minimum 
miss ion dura t ion.  

(Z)  Exper iment  Def in i t ion .  -  The pr imary exper iment  
i s  the  pass ivat ion and ac t ivat ion of  the  S-IVB spent  s tage  in to  a  workshop 
capable  of  suppor t ing manned ac t iv i ty  and the  ac t ivat ion of  the  Spent  
Stage  Exper iment  Suppor t  Module  (SSESM) and associa ted  suppor t  sys tems.  
A l imi ted  number  of  corol lary  exper iments  wi l l  be  incorporated  in  the  
S-IVB Spent  Stage  Exper iment .  Exper iment  equipment  wi l l  be  s towed or  
ins ta l led  ins ide  and/or  outs ide  the  SSESM dur ing launch in to  orbi t .  

(3)  Orbi ta l  Operat ion 

(a)  The t ransposi t ion  and docking maneuver  wi l l  be  
accompl ished af ter  orbi ta l  conf i rmat ion and sys tems checkout .  

(b)  The planned Apol lo  docking procedure  wi l l  be  
fo l lowed which includes  fo ld-out  of  the  spacecraf t  Lunar  Excurs ion 
Module  (LEM) adapter  panels  to  the i r  normal  45-degree  deployment  
pos i t ion .  I t  wi l l  be  determined what  the  subsequent  deployment  wi l l  be .  
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(c)  The S-IVB stage wil l  s tabi l ize  and control  i ts  
own at t i tude during the CSM transposing and docking maneuver .  

(d)  The CSM wil l  provide a l l  s tabi l izat ion and 
control  required for  the spacecraf t  af ter  the t ransposing and docking 
maneuver  is  completed.  

(e)  Att i tude control  of  the  spacecraf t  wil l  be  pro­
vided when required for  experiment  operat ion and thermal  control  of  
the workshop.  I t  wi l l  be  determined if  operat ional  requirements  other  
than those s ta ted dictate  a t t i tude control  for  the spacecraf t  for  specif ied 
per iods of  operat ion.  

(f)  Propuls ion capabi l i t ies  for  the CSM for  orbi ta l  
abort  wil l  be  maintained throughout  the ent i re  mission.  

(g)  After  t ransposing and docking,  the CSM wil l  
provide al l  orbi ta l  guidance and ear th  communicat ion.  

(h)  Service Module (SM) propel lant  loading wil l  be  
in  accordance with mission requirements .  

( i )  Preparat ion for  act ivat ion of  the workshop wil l  
be  made af ter  the t ransposing and docking maneuver  and normal  inf l ight  
checkout  have been accomplished.  

( j )  Al l  equipment  required for  S-IVB LH 2  tank 
habi ta t ion and experiment  ut i l izat ion wil l  be  carr ied external  to  the 
S-IVB LH 2  tank at  launch and assembled manual ly  in  orbi t .  

(k)  LH 2  tank wil l  be vented pr ior  to  as t ronaut  
egress  from the a i r  lock.  

(1)  The S-IVB LH 2  tank wil l  be  made ready for  
occupancy by astronaut  removal  and s torage of  the  LH 2  tank dome hatch,  
fol lowed by at tachment  of  a  s towed f lexible  pressure seal ing boot  between 
the af t  end of  the a i r  lock and the LH 2  tank dome hatch mounting surface.  

(m) LH 2  tank passivat ion funct ions wil l  be te le­
metered via  the Instrument  Unit  ( IU) for  ground monitor ing.  
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(n)  The LH 2  inter ior  tank wal l  wil l  have a  pro­
tect ive coat ing to  inhibi t  burning of  insulat ion i f  the  tank wal l  i s  
penetrated by a  micrometeoroid.  

(o)  Ti tanium spheres  located within the LH 2  tank 
wil l  e i ther  be removed or  protect ive covers  wil l  be  instal led.  

b .  Configurat ion.  -  The Saturn IB spent  s tage experiment  
launch vehicle  wil l  consis t  of  an operat ional  Saturn IB launch vehicle  
and a i r  lock uni t .  The Saturn IB launch vehicle  is  composed of  the 
S-IB s tage,  S-IVB stage,  and IU.  The f i rs t  Saturn IB launch vehicle  
ut i l ized wil l  be  AS-209.  Modif icat ions to  the Saturn and Apollo hardware 
wil l  be  held to  a  minimum. Modif icat ion to  AS-209 which could prevent  
the accomplishment  of  i t s  pr imary mission as  an Apollo backup wil l  not  
be  permit ted.  Exis t ing or  off- the-shelf  hardware wil l  be  used to  mini­
mize cost ,  schedule ,  and development  problems.  

S-IVB/IU subsystems which represent  a  potent ia l  
hazard to  the as t ronaut  wil l  be  modif ied to  provide a  method(s)  of  
passivat ion.  

Add-on type S-IVB subsystem passivat ion modif icat ions 
wil l  be  instal led a t  Kennedy Space Center  (KSC).  

Subsystems to  be invest igated for  passivat ion should 
include,  but  not  be res t r ic ted to ,  the fol lowing:  Electr ical  System, 
Hydraul ic  System, Stored Gases ,  Ordnance System, and Propel lant .  

c .  Interface Requirements .  -  MSFC wil l  control  the 
fol lowing interfaces  in  addi t ion to  the Saturn IB launch vehicle  interfaces:  
Air  lock to  CSM, Air  lock to  S-IVB Stage,  Air  lock to  IU,  Air  lock to  
SLA, Air  lock to  the Launch Complex,  and Air  lock to  the Government  
Furnished Support  Equipment .  

All  in terfaces  wil l  be  control led in  accordance with the 
Interface Control  Documents  ( ICD's)  in  the Apollo Intercenter  Interface 
Control  Document  Log (1A01) and the Saturn Interface Control  Document  
Log (1S0 1) .  

2-3 



2 . 1 . 2  Expe r iments  

a .  Experiment  Integrat ion.  -  MSFC wil l  in tegrate  experi­
ments  and develop interface specif icat ions.  

b .  Weight .  -  The maximum weight  of  corol lary experi­
ments  and associated equipment  wil l  not  exceed 1,  000 pounds.  

2 . 1 . 3  Launch Faci l i t ies  

The Saturn IB Spent  Stage Experiment  launch vehicle  wil l  
be capable  of  being launched from Launch Complexes (LC) 34 and 37B.  

2 . 2  S-IB STAGE DESIGN GROUND RULES 

Configurat ion of  the S-IB stage for  the Saturn IB Orbi ta l  Workshop 
launch vehicle  wil l  be ident ical  to  the S-IB stage for  the operat ional  
Saturn IB launch vehicle .  

2 .  3  S-IVB STAGE DESIGN GROUND RULES 

2-3.1 General  

a .  Configurat ion.  -  The S-IVB Orbi ta l  Workshop is  an 
operat ional  S-IVB/IB stage,  with minor  modif icat ions to  support  the 
spent  s tage experiment .  

b .  Interface Requirements  

(1)  Interface Tool ing.  -  The a i r  lock f lexible  bel lows 
adapter  interface tool ing (master  mating gauge)  wil l  be  manufactured 
by the S-IVB stage contractor .  

2 . 3 . 2  Structure  (Propel lant  Containers)  

a .  The LH 2  tank forward dome access  opening wil l  be  
enlarged to  a  43-inch diameter .  

4 
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b.  Provis ions  wi l l  be  made for  the  s torage  of  the  LH 2  

tank forward access  dome hatch .  

c .  A hand valve  wi l l  be  provided in  the  LH 2  tank forward 
dome hatch ,  or  in  the  near  v ic in i ty ,  for  manual ly  vent ing hydrogen gas  
which i s  l ibera ted  f rom the  LH 2  tank insula t ion.  

d .  The LH 2  tank forward dome wi l l  have  provis ions  to  
mate  and make a  pressure  t ight  connect ion wi th  the  f lexible  bel lows 
adapter .  

e .  One hundred holes  wi l l  be  dr i l led  and tapped a t  the  
in tersect ions  of  the  waff le  pa t tern  gr ids  in  the  LH 2  tank for  the  pur­
pose  of  mount ing equipment  and exper iments .  Work wi l l  be  accompl ished 
in  accordance  wi th  MSFC SK10-8270.  

f .  An a tmosphere  c i rcula t ion blower  sys tem wil l  be  
required  wi th in  the  LH 2  tank.  

2 . 3 . 3  Propuls ion System (Propel lant  Evacuat ion)  

a .  Vent ing of  the  LH 2  tank wi l l  be  accompl ished by the  
nonpropuls ive  vent  sys tem.  

b .  Method (s)  to  be  employed to  evacuate  res idual  and 
f l ight  performance reserve  LOX wil l  be  determined.  

c .  Exis t ing  controls  wi l l  be  modif ied  to  accompl ish  
evacuat ing and/or  vent ing of  propel lants .  

2 . 3 . 4  Environmenta l  Control  System 

The environmenta l  control  sys tem which i s  located  on the  
a i r  lock suppor t  s t ructure  wi l l  provide  a tmosphere  supply  to  the  workshop.  

2 . 4  SSESM DESIGN GROUND RULES 

2 .  4 .  1  Genera l  

The SSESM is  def ined as  an  independent  a i r  lock uni t  which 
in terconnects  the  CSM and the  S-IVB LH 2  tank and i s  mounted a t  the  
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LEM at tach points  in  the LEM adapter .  The SSESM wil l  include docking 
capabi l i ty  with the CSM and wil l  provide environmental  control  system, 
electr ical  power,  and l i fe  support  to  the S-IVB spent  s tage for  the ent i re  
mission.  

The a i r  lock and docking s t ructure  wil l  not  be connected 
to  or  t ransmit  loads to  the S-IVB stage hydrogen tank forward dome 
during powered f l ight  of  the  launch vehicle .  

a .  Configurat ion.  -  The SSESM wil l  include an a i r  lock,  
docking s t ructure ,  environmental  control  system, electr ical  power 
system, and support  equipment ,  as  def ined below.  I t  wi l l  a lso include 
the support  s t ructure  for  these systems,  expendables ,  and experiment  
s towage.  The air  lock wil l  have the capabi l i ty  for  independent  and 
integrated operat ion with the CSM and S-IVB Workshop.  

b .  Interface Requirements  

(1)  Interface Tool ing.  -  Manned Spacecraf t  Center  
(MSC) and/or  the spacecraf t  contractor  wil l  provide the a i r  lock/  space­
craf t  interface tool ing.  The S-IVB stage contractor  wil l  provide the 
a i r  lock/S-IVB adapter  interface tool ing.  

(2)  Field Spl ice  Connect ing Hardware.  -  MSFC wil l  
supply the connect ing hardware for  a l l  a i r  lock uni t  f ie ld  spl ices .  The 
interface hardware wil l  be  specif ied and documented in  vehicle  assembly 
documentat ion by the S-IB stage contractor .  The hardware wil l  be  
del ivered to  Cape Kennedy in  compliance with the vehicle  assembly 
schedule  for  AS-209.  

c .  Alignment .  -  Air  lock uni t  to  S-IVB forward bulkhead 
al ignment  is  not  cr i t ical  as  the design of  the f lexible  adapter  wil l  a l low 
for  minor  misal ignment .  Internal  a l ignment  of  the a i r  lock uni t  compo­
nents  wil l  be  control led by an MSFC drawing " to  be re leased.  "  This  
drawing wil l  govern per t inent  design documentat ion but  wil l  not  be used 
for  manufactur ing,  procurement  of  hardware,  inspect ion of  manufactured 
i tems or  assembly.  

d .  Rel iabi l i ty .  -  The rel iabi l i ty  goal  for  the SSESM has 
not  been establ ished.  
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e.  Weights .  -  The maximum weight  of  the SSESM and 
corol lary experiments  is  10,  996 pounds.  The control  weight  i s  
present ly  establ ished as  9,  000 pounds without  the carry-on experiments .  
These weights  are  prel iminary and wil l  be revised.  

2 .4 .2  Test  Requirements  

The complete  SSESM test  i tem and subsystem wil l  be 
funct ional ly  tes ted to  ver i fy  the capabi l i ty  to  meet  the s t ructural  loads,  
natural  and induced environments  expected during mission l i fe t ime.  
Human factor  task tes ts  wil l  be  performed to  assure  man/machine 
compatibi l i ty .  Electr ical  power requirements  during ground tes t  
operat ions wil l  be provided from an external  source.  

2 .4 .3  Fl ight  Mechanics  

a .  Natural  Environments .  -  Design of  the SSESM wil l  be  
based on appl icable  natural  (space)  environmental  condi t ions,  as  given 
in  NASA reports  TMX-53273 and NASA TMX-53023.  

b .  Induced Environments .  -  Design of  the SSESM wil l  be  
based on appl icable  induced environmental  condi t ions,  as  given in  
MSFC Report  IN-P&VE-S-63-1.  

2 .4 .4  Structure  

a .  General .  -  The operat ional  a i r  lock wil l  provide 
minimum environment  per turbat ion on the CSM, micrometeori te  pro­
tect ion as  great  as  CSM, even l ight ing dis t r ibut ion,  local  voice communi­
cat ions,  and operat ional  sensing equipment  to  a l l  systems required for  
the operat ions of  the workshop.  The docking s t ructure  wil l  make maxi­
mum use of  exis t ing CSM/LEM design and components .  The a i r  lock 
wil l  be  capable  of  accommodat ing two sui ted as t ronauts ,  and a  locking 
through cycle  wil l  normally be done for  two astronauts .  The a i r  lock 
wil l  a l low for  as t ronaut  sui t  donning and doff ing.  

b .  Emergency Faci l i t ies .  -  The a i r  lock wil l  provide for  
emergency occupancy by two astronauts  independent  of  the CSM. 

c .  Factors  of  Safety.  -  The fol lowing factors  of  safety 
are  the minimum values  to  be appl ied.  They are  to  be used in  addi t ion 



to  considerat ion of  vibrat ion magnif icat ion and shock given to  surge 
phenomena,  coupl ing between s tages  and propuls ion system vibrat ions.  
Analyt ical  invest igat ions and tes t  resul ts  wil l  be  used to  val idate  the 
actual  factors  of  safety of  hydraul ic  and pneumatic  systems.  Safety 
factors  different  f rom those specif ied in  the guide wil l  require  approval  
by the procuring agency.  

(1)  General  Structure  

Manned Vehicle  

Yield factor  of  safety s  1.10 
Ult imate  factor  of  safety = 1 .40 

(2)  Hydraul ic  or  Pneumatic  Systems 

Flexible  hose,  tubing,  ducts ,  and f i t t ings less  than 
11/2 inches in  diameter .  

Proof  pressure 
Burst  pressure 

= 2 .00 X l imit  pressure 
= 4 .00 X l imit  pressure 

Flexible  hose,  tubing,  ducts ,  and f i t t ings 1 1/2 inches 
in  diameter  and greater .  

Proof  pressure 
Burst  pressure 

= 1 .  50 X l imit  pressure 
= 2 .  50 X l imit  pressure 

Actuat ing cyl inders ,  valves ,  f i l ters ,  switches.  

Proof  pressure 
Burst  pressure 

= 1 .  50 X l imit  pressure 
= 2 .  50 X l imit  pressure 

Reservoirs  

Proof  pressure = 1 .  50 X l imit  pressure 
Yield pressure = 1 .  10 X l imit  pressure-
Burst  pressure :  2.  00 X l imit  pressure 

d.  Pimensions.  -  The cyl indrical  a i r  lock wil l  be  nominal ly  
65 inches in  diameter  and a  minimum of  110 inches long (gross  length) .  
The length may be greater  than 110 inches if  necessary.  
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e.  Access .  -  The a i r  lock wil l  contain three hatches:  

Top hatch (Apollo command module exi t )  ident ical  
to  LEM docking hatch.  

Side hatch (exi t  to  LEM adapter  area) .  

Bot tom hatch (entrance to  S-IVB stage hydrogen 
tank)  wil l  be 48 inches in  diameter .  All  equipment  for  the workshop 
wil l  pass  through the a i r  lock.  

f .  Docking Structure .  -  The top of  the a i r  lock and 
support  s t ructure  wil l  include a  docking s t ructure  compatible  with the 
Block II  Apollo spacecraf t  and s imilar  to  the LEM docking adapter .  
The docking s t ructure  wil l  be capable  of  carrying al l  loads induced by 
the SM propuls ion system as  a  resul t  of  orbi t  change maneuvers  in  
addi t ion to  docking loads.  

g .  Adapter  (a i r  lock/S-IVB).  -  Provis ions wil l  be  made 
for  a  pres  sure- t ight  connect ion to  the S-IVB LH 2  forward dome mounting 
surface af ter  removal  of  the  dome cover  which provides  a  pressure 
environment  for  passage from the a i r  lock to  the hydrogen tank.  

h .  Equipment  Support  and Storage.  -  The air  lock support  
s t ructure  wil l  be  capable  of  support ing a l l  experiment  and support  
equipment  as  wel l  as  the a i r  lock.  Equipment  to  be used inside the 
S-IVB hydrogen tank during operat ion in  orbi t  wil l  be  s towed on the 
a i r  lock uni t  dur ing launch.  

i .  Umbil icals .  -  Two pressure sui t  loop umbil icals  wil l  
be provided in the a i r  lock.  Umbil ical  length wil l  be  suff ic ient  to  al low 
the as t ronaut  to  move to  the S-IVB common bulkhead.  

j .  Lightning Protect ion.  -  The a i r  lock uni t  wil l  have the 
capabi l i ty  to  receive and discharge l ightning without  damage to  the 
vehicle .  For  addi t ional  information see Kennedy Space Center  pol icy 
memorandum dated November 30,  1964.  

k .  Electrostat ic  Compatibi l i ty .  -  I t  wi l l  be  determined if  
a  posi t ive short ing system is  required to  make the a i r  lock/docking 
mechanism and CSM compatible  during docking maneuver .  
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2 . 4 . 5  Propuls ion System 

There  i s  no propuls ion sys tem associa ted  wi th  the  a i r  
lock uni t .  

2 . 4 . 6  Ast r ionic  Systems 

a .  Elect r ica l  System 

(1)  Bat tery  power  wi l l  provide  a  maximum of  
e le c t r ica l  power  wi th  an  average  of  750 wat ts  for  4  hours /16-hour  
cycle  for  Environmenta l  Control  System (ECS),  housekeeping,  sc ient i f ic  
purposes ,  and l ight ing requirements .  

(2)  Provis ions  wi l l  be  made for  e lec t r ica l  and ins t ru­
menta t ion suppor t  for  ac t iv i t ies  ins ide  the  S-IVB LH 2  tank.  

(3)  Genera l  l ight ing requirements  wi l l  be  determined 
and provided for  the  a i r  lock and the  S-IYB LH 2  tank.  

(4)  Necessary  e lec t r ica l  controls  and displays  of  
c r i t ica l  S-IVB spent  s tage  parameters  wi l l  be  cent ra l ized on panels  to  
be  located  wi th in  the  a i r  lock.  

b .  Ins t rumenta t ion System 

(1)  Bas ic  ins t rumenta t ion wi ll  a l low moni tor ing of  
a i r  lock environmenta l  control  sys tem and housekeeping dur ing pad 
checkout ,  ascent ,  and orbi t .  Bas ic  sys tem does  not  inc lude v isual  
coverage or  data  s torage .  

(2)  Telemetry  wi l l  u t i l ize  exis t ing  IU antenna sys tem.  

(3)  Sys tem checkout  and procedures  wi l l  be  compat ib le  
wi th  present  sys tem.  

(4)  Vehic le- to-ground voice  communicat ion wi l l  be  by 
CSM. Local  voice  communicat ion wi l l  be  by spacecraf t  sys tem.  

(5)  Light ing requirements  for  te levis ion or  f i lm cameras  
wi l l  be  def ined i f  the  requirement  exis ts .  

required .  
(6)  I t  wi l l  be  determined i f  moni tor ing of  exper iments  i s  
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2.4.7 Environmental  Control  System (ECS) 

Fl ight  qual i f ied Gemini ,  Saturn,  or  Apollo hardware 
components  wil l  be used whenever  expedient .  Refurbished f l ight  
components  are  acceptable .  

a .  Funct ion.  -  The environmental  control  system wil l  
provide atmosphere supply to  the S-IVB LH 2  tank and the a i r  lock.  

b .  Display.  -  ECS displays wil l  be located in  the a i r  lock 
and LH 2  tank.  

c .  Controls .  ••  

(1)  ECS controls  for  the a i r  lock and LH 2  tank wil l  be 
located in  the a i r  lock.  

(2)  The pressure in  the a i r  lock may be reduced to  
vacuum from the a i r  lock or  LH 2  tank with the af t  hatch c losed.  

(3)  Dump valves  wil l  be provided at  the fore ,  af t ,  and 
s ide hatches of  the a i r  lock.  

(4)  The a i r  lock and LH 2  tank pressures  wil l  have the 
capabi l i ty  of  being equal ized from the LH 2  tank.  

(5)  The a i r  lock wil l  have the capabi l i ty  of  being 
pressurized or  unpressurized manual ly .  

d .  Atmosphere Requirements .  -  The ECS wil l  be com­
posed of  four  20-cubic-foot  spheres  of  metabol ic  oxygen for  pressur-
izat ion of  the  LH 2  tank and a i r  lock and one 3 .  5-cubic-foot  LEM sphere 
for  resupply of  the Portable  Life  Support  System (PLSS).  The ECS 
wil l  permit :  

(1)  Two men to  work in  the LEM adapter ,  a i r  lock,  and 
S-IVB hydrogen tank areas  for  an average of  4  hours  per  16-hour  per iod 
for  20 days.  

(2)  1 .25 charges of  the s tage hydrogen tank (approxi­
mately 10,  000 cubic  feet)  and for  30 pressurizat ions of  the  a i r  lock.  
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day.  
(3)  Leakage ra te  wi l l  be  approximate ly  30 pounds  per  

(4)  F i f teen hours  of  ext ravehicular  ac t iv i ty  by two 
men,  or  a  to ta l  of  30  manhours .  

osc i l la t ion .  
(5)  Temperature :  65  + 2  5°F wi th  minimal  temperature  

(6)  Pressure :  3 .  5  to  5 .  5  ps ia .  

(7)  Rela t ive  humidi ty :  30-70 percent .  

(8)  Carbon dioxide:  0 .  1  ps ia .  

2 .4 .8  Human Engineer ing 

The human engineer ing des ign pr inciples  presented in  
MSFC-STD-267A wil l  be  used.  Cr i ter ia  in  th is  document  wi l l  be  used 
as  guidel ines ,  

2 .4 .9  GSE 

a .  MSFC wi l l  provide  a l l  necessary  e lec t r ica l  GSE.  

b .  Maximum use  wi l l  be  made of  exis t ing  Saturn  IB launch 
complex fac i l i t ies  and equipment .  

c .  Checkout  wi l l  be  conducted in  accordance  wi th  MSFC 
document  SR-QUAL-64-13,  Space  Vehic le  Stage  Analys is  and Checkout  
Guidel ines ,  da ted  May 1 ,  1964.  

d .  System checkout  equipment  and procedures  wi l l  be  
compat ib le  wi th  present  sys tems.  Systems must  a lso  conform to  safe ty  
regula t ions  of  KSC opera t ions .  

e .  No new umbi l ica l  p la tes  or  swing arms wil l  be  permit ted .  

f .  Necessary  controls  and displays  for  cr i t ica l  parameters  
wi l l  be  provided in  the  launch complex.  

2 - 1 2  



2.4.10 Weight  and Balance 

Pr ior  to  shipment  to  KSC, measurements  wil l  be  made to  
determine weight  and 3-axis  center  of  gravi ty .  

2 .4 .11 Crew Training Requirements  

Fl ight  crew training wil l  be provided for  the act ivat ion of  
the  SSESM, passivat ion/act ivat ion of  the S-IVB LH 2  tank and instal la t ion,  
and operat ion of  the corol lary experiments .  

2 .  5  INSTRUMENT UNIT DESIGN GROUND RULES 

2.  5 .  1  Configurat ion 

Modif icat ion of  the IU to  support  the spent  s tage experi­
ments  wil l  be held to  an absolute  minimum. 

2.6 CREW SYSTEM GROUND RULES 

The fol lowing crew systems cr i ter ia  ref lect  as t ronaut  requirements  
and l imitat ions which have impact  on hardware design and mission 
planning:  

a .  The normal  locat ion of  the  crew when not  engaged in  
S-IVB Workshop,  extravehicular ,  or  experimental  tasks  wil l  be in  the 
CM. 

b .  The crew wil l  be per iodical ly  rotated in  their  tasks  
during the mission.  

c .  Two crewmen at  a  t ime wil l  perform act ivi t ies  outs ide 
the CM. 

d.  Pressure sui ts  wil l  be worn by the as t ronauts  when 
enter ing a  pressurized area for  the f i rs t  t ime.  

e .  The pressure sui t  umbil ical  wil l  not  be disconnected 
in  a  vacuum on the AS-209 mission.  

f .  Voice communicat ions shal l  be maintained at  a l l  t imes 
between the task performers  and the CM. 
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g.  One crew member shal l  remain within the CM.at  a l l  
t imes except  in  an emergency.  

h .  The astronauts  wil l  not  require  a  maneuvering uni t  for  
act ivi t ies  within the Spacecraf t  LEMAdapter  (SLA).  A Portable  Life  
Support  System (PLSS) and te thers  wil l  be  ut i l ized for  SLA act ivi t ies .  

i .  The crew wil l  maintain two separate  compartments  a t  
a l l  t imes as  a  safety precaut ion.  

j .  A 10-minute  portable  oxygen supply is  provided each 
spac-e-sui ted as t ronaut .  

k .  The normal  eat ing,  s leeping,  personal  hygiene,  and 
other  s ta t ion-keeping tasks  wil l  be performed in the CM. 

1.  After  the ini t ia l  entry to  a  pressurized compartment ,  
and the compartment  is  ver i f ied operat ional ,  subsequent  entr ies  to  the 
pressurized compartment  may be conducted in  shir t  s leeves.  

m.  The Block II  Apollo ful l  pressure  sui t  wil l  be  ut i l ized.  

n .  The water-cooled undergarment  wil l  be  used for  
as t ronaut  thermal  control  when the PLSS is  required.  Three of  these 
wil l  be  s tored in  the a i r  lock.  

o .  The sui t  pressure wil l  nominal ly  be 3.  5  psi  above 
ambient  when the sui t  i s  pressurized.  

p .  The nominal  sui t  inlet  temperature  wil l  be  50°F.  

q .  The nominal  sui t  a tmosphere wil l  be  100 percent  0 2 .  

r .  A thermal  outergarment  is  required for  a l l  act ivi t ies  
in  vacuum. 

s .  The opt imum size access  opening for  as t ronaut  t ransfer  
while  wearing the PLSS and thermal  outergarment  is  38.  5  inches.  

t .  The two PLSS uni ts  normally carr ied in  the LEM wil l  
be s tored in  the a i r  lock.  A third PLSS is  s towed in  the CM. The PLSS 
wil l  be  used for  emergency operat ions or  as  an al ternate  mode to  the 
sui t  umbil ical .  
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u.  Due to  s iz ing,  hygiene,  and drying requirements ,  and 
to  provide the as t ronaut  with immediate  access  to  a  space pressure 
sui t ,  three addi t ional  pressure sui ts  wil l  be  provided.  Two of  the sui ts  
wil l  be s tored in the a i r  lock.  

v .  Tethers  wil l  be  avai lable  for  a l l  act ivi t ies  outs ide the 
a i r  lock.  

w.  Two pressure sui t  umbil icals ,  in  addi t ion to  those 
provided in  the CM, are  located in  the a i r  lock.  The a i r  lock sui t  
umbil icals  wil l  reach al l  par ts  of  the inter ior  LH 2  tank.  

x .  A habi table  environment  is  provided in  the pressurized 
air  lock with the fol lowing nominal  a tmospheric  condi t ions:  

(1)  100 percent  O z  

(2)  5  psia  

(3)  70° F  

(4)  30-50 percent  re la t ive humidi ty  

y .  The a i r  lock has  suff ic ient  volume to  accommodate  two 
men,  pressure sui ted and pressurized,  and the s torage of  their  equip­
ment .  Each man can don and doff  the  pressure sui t ,  thermal  garment ,  
and PLSS in the a i r  lock.  

z .  The a i r  lock pressure wil l  nominal ly  be 5 psia  0 2  

upon reaching orbi t .  

aa .  The a i r  lock wil l  be secured to  the LH 2  tank bulkhead 
opening during orbi t  by the as t ronauts .  

/ 

bb.  The a i r  lock and LH 2  tank atmospheric  pressures  may 
be equal ized at  any t ime from the a i r  lock.  

cc .  The a i r  lock wil l  provide access  to  the LH 2  tank as  
wel l  as  the SLA. 

dd.  The manhole cover  bol ts  wil l  be  removed by react ion-
less  tools .  Convent ional  tools  wil l  be avai lable  as  backup.  

2-15 



ee.  The LH 2  tank is  vented pr ior  to  crew egress  from the 
CM. 

ff .  The L.H 2  tank wil l  not  be pressurized unt i l  a t tachment  
to  a i r  lock.  • 

gg .  The LH 2  tank and a i r  lock are  at  vacuum when the 
manhole  cover  is  removed.  

hh.  The LH 2  tank and a i r  lock atmosphere must  be 
monitored whenever  as t ronauts  are  present .  Capabi l i ty  must  be pro­
vided to  monitor  a tmosphere both f rom the CM and local ly  to  provide 
direct  readout  and redl ine a larm.  The fol lowing must  be measured 
constant ly  for  shir t -s leeve operat ions:  

(1)  CO z  Part ia l  Pressure 

(2)  Total  Pressure 

(3)  Temperature  

(4)  Humidi ty  

i i .  Vehicle  a t t i tude control  may be required for  thermal  
control  inside the LH 2  tank.  
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SECTION 3 .0  MISSION SEQUENCE 

3 .  1  GENERAL 

This  sec t ion presents  a  genera l  and deta i led  sequence for  each 
event  current ly  def ined in  the  des ign reference  miss ion.  In  addi t ion ,  
a  typical  c rew t ime l ine  summary is  presented for  the  f i rs t  few miss ion 
days .  

3 .2  GENERAL MISSION SEQUENCE 

Presented in  Figures  3 .2-1  through -6  are  the  in i t ia l  re leases  of  
the  S-IVB spent  s tage  exper iment  des ign reference  miss ion genera l  
sequence for  use  in  analys is  and planning.  Whi le  th is  sequence i s  
based upon the  la tes t  avai lable  conceptual  des ign informat ion,  i t  i s  
expected that  subsequent  des ign ef for t  wi l l  d ic ta te  numerous  changes  
to  the  sequence and provide  more  data  for  expanding the  sequence to  a  
more  deta i led  level .  These  changes  and addi t ions  wi l l  be  ref lec ted  in  
subsequent  re leases  as  necessary  to  keep the  sequence accura te  and 
current  dur ing the  course  of  th is  program.  

This  des ign reference  miss ion sequence covers  the  per iod f rom 
the  in i t ia t ion  of  launch vehic le  countdown through the  complet ion of  
the  20-day S-IVB spent  s tage  exper iment .  Data  presented here in  are  
l imi ted  pr imar i ly  to  gross  level  vehic le /exper iment  pecul iar  sequence 
wi th  such informat ion as  the  launch vehic le  normal  countdown and 
f l ight  sequences  being referenced.  

3 .  3  DETAILED MISSION SEQUENCE 

Each event  scheduled for  days  1 ,  2 ,  and 20 i s  sequenced in  deta i l  
on  Figures  3 .3-1  through 3 .3-26.  This  informat ion supplements  the  
summary presented in  paragraph 3 .  2 .  Addi t ional  events  for  days  3  
through 19 wi l l  be  def ined as  miss ion plans  become bet ter  def ined.  

3 .  4  CREW SCHEDULE SUMMARY 

Data  a re  presented in  Figures  3 .4-1  and 3 .4-2  which def ine  a  
typical  c rew schedule  for  each miss ion day through f ive .  Speci f ic  
exper iments  have not  been se lec ted;  therefore ,  only  gross  t imes  were  
included in  the  schedule  for  exper iment  ac t iv i ty .  The fol lowing data  
descr ibe  the  assumpt ions  and legend:  



a.  Astronauts  s leep at  same t ime,  7 .5  hours/day -  divided into 
two per iods of  6  and 1 .5  hours  nap.  Time between s leep var ies  f rom 
6 and 10 hours .  

b .  Two meals  and one snack per  day -  45 minutes  per  meal  and 
30 minutes  per  snack.  

c .  A CSM check every 8 hours ,  + 1  hour .  

d .  Per iodic  safety check by each astronaut  each 12 hours .  

e .  Two personal  hygiene per iods of  30 minutes  each -  one per iod 
af ter  each s leep.  

f .  For  each 4-hour  per iod (max) in  tank,  a  per iod of  12 hours  
out  i s  required.  Two astronauts  maximum in tank a t  one t ime.  
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Prelauncl  FIGURE 3.2-1.  -  AS -209 DESIGN REFERENCE MISSION SEQUENCE 

1.  Complete  Manual  Equipment  
Check 

2.  Instal l  Air lock/Workshop 
Bat ter ies  

3 .  Checkout  S age Pa3si< a t ion 
Capabi l i ty  

4 .  Air lock Purge and Leakchecl  

5 .  Pressurize  Air lock 

6.  ' •ox Sphere Purge and 
Ueakcheck 

7 .  Gox Sphere Prepressurizat ic  n 
( i  50C psi)  

8 .  Gox Sphere Pressurizat ion 
(3000 psi)  

9 .  Air lock/ 'A'orkshop Internal  
Power Mode on 

-14 - ~ 0  -16 -l 

HOURS 
- 8  

_i 

-4  

NOTE: I '  o r  a  .ypical  detai led Saturn IB countdown sequence 
see MSFC drawing I )M3T0?.  

C 
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Li ' toff  thru S-TV 1 3  "utoff  FIGURE 3.2-2.  -  AS-209 DESIGN REFERENCE MISSION SEQUENCE 

j .  .  S-IB Igni t ion 

2 .  Lif toff  

3 .  S-IB Boost  

4 .  S-IB Cutoff  

5 .  S-IB/S-IVB Separat ion 

6.  S-IVB Igni t ion 

7 .  S-IVB Boost  

8 .  S-IVB Cutoff  

1 0  

MINUTES 

NO""E:  For  a  typical  Saturn IB Fl ight  sequence 
-see MSFC drawing IQM30157.  

I 



Day 1 FIGURE 3.2-3.  -  AS-209 DESIGN REFERENCE MISSION SEQUENCE 

1 .  

2 .  

3.  

4 .  

5 .  

6. 

7.  

8.  

10.  

1 1 .  

1 2 .  

13.  

14.  

15.  

S-IVB Engine Cutoff  

Confirm Orbi t  Systems 
Check 

LH 2  Tank Venting 

box Tank Passivat ion 

Separate  and Dock 

CM Experiments  

Withdraw Docking Probe 

Enter  Air lock and 
System Check 

Stage Passivat ion -
Air lock Area 

Depressurize  Air lock 

Stage Passivat ion -  SLA 
Area 

Remove & Store  Bulkhead 

Connect  Bel lows 

Pressurize  Air lock 

Return to  CM 

I LP 



Day 2 FIGURE 3.2-4.  -  AS-209 DESIGN REFERENCE MISSION SEQUENCE 

Enter A1 

Depress Airlock 

Transfer and Install Equipme 
from Airlock Storage to 
Workshop 

Transfer and Install Equip­
ment from SLA to Workshop 

Workshop Experiments in 
Lnpressurized Atmosphere 

Workshop Pressuriz.ation 

Return to C'. 
i— 
0 

ours 



Day 3 thru 19 FIGURE 3.2-5.  -  AS-209 DESIGN REFERENCE MISSION SEQUENCE 

A detai led sequence on Day 3 thru Day 19 

wil l  be  generated when the detai led l is t  of  

approved experiments  becomes avai lable .  



Day 20 FIGURE 3.2-6.  -  AS-209 DESIGN REFERENCE MISSION SEQUENCE 

1. Enter Workshop 

2. Complete Workshop Experiment T3D 

3. Secure Equipment in Workshop 

4. Transfer Experiment Containers 
to CM 

5. Enter CM 

6. Install Drogue Assembly 

7. Install CM Hatches and System 
Check 

8. Ready Earth Return 

15 30 45 60 75 90 105 
I 

120 

Minutes 



Day 1 Event  3 FIGURE 3.3-1.-  AS-209 DESIGN REFERENCE MISSION SEQUENCE 

T—— — 

LH^ Tank Vent ing 

Hours  



D . y  1  E v t r . r  4  F I G U R E  3 .3-2.  -  AS-209 DESIGN REFERENCE MISSION SEQUENCE 

Sub-Eve nt  Man LOX Tank Venting 

The method of  LOX tank passivat ion has  not  yet  

been determined.  Based on Recent  proposals ,  

however ,  i t  i s  assumed that  passivat ion can be 

accomplished within a  three to  four  hour  t ime.  

v. 

u> 
•—< 
o  

• . ! 

»* f  
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Day 1  Even:  7 FIGURE 3.3-3.  -  AS-209 DESIGN REFERENCE MISSION SEQUENCE 

Sub-Eve nt  Man Withdraw Docking Probe 

1. Open CM Dump Valve 

2. Remove CM Pressurization Hatch 

3. Store CM Pressurization Hatch 

4. Remove CM Thermal Hatch 

5. Stow CM Thermal Hatch 

6. Remove Docking Probe 
OJ 

7. Stow Docking Probe 

8. Remove Drogue Assembly 

9. Stow Drogue Assembly 

10. Secure Final Docking Latches 

10 15 

MINUTES 

20 25 30 



D iy  1  Ev.  r :  8  f IGURE 3.3-4 .  AS-209 DESIGN REFERENCE MISSION SEQUENCE 

Sub-Event  Man Enter  Air lock and Systems Check 

1 .  Open Air lock In ter lock Dump 
V a  lve  

2  — 
2.  Open AL Forward Hatch 2  — 
3.  Enter  Air lock 2 

3  — 
4.  Disconnect  CM Sui t  Umbil ica l  

and Connect  AL Sui t  Umbil ica l  
2  
3  

5 .  Communicat ions  Check 2  
3  — 

6.  Close  CM Pressure  Hatch 1  

7 .  Close  Forward AL Pressure  Hatch 3  

8 .  Close  CM In ter lock Dump Valve  1  

9 .  Close  AL In ter lock Dump Valve  3  

10.  Ver i fy  Operat ion Complete  1  
2 
3  

u> 
1 

r  

•— rv  

• • 

d  2 4  6  
MINUTES 

8  

* 

10 



D «> 1  Ev» • FIGURE 3.3-5.  -  AS-209 DESIGN REFERENCE MISSION SEQUENCE 

Sub-Evi  nr  

1.  Act ivate  Pass ivat ion Panel  

2 .  Act ivate  Switch  to  Vent  Engine  
S tar t  Bot t le ,  Engine  Pneumat ic  
Bot t le ,  Cold  Hel ium Spheres  

3 .  Act ivate  Switch  to  Vent  Stage  
Pneumat ic  Hel ium Bot t le  

4 .  Act ivate  Switch  to  Vent  APS 
Hel ium 

5 .  Moni tor  Pressure  Decay on a l l  
Bot t les  

6 .  Prepare  for  EVA (Sui ts ,  
PLSS,  e tc . )  

oj  
i  

Ma n  STAGE PASSIVATION -  AIRLOCK AREA 

Trr "*T 25 

Minutes  

30 35 -40"  



i )  i \  1  Evt  1 1  FIGURE 3 .3-6 .  -  AS-209 DESIGN REFERENCE MISSION SEQUENCE 

Sub E\  i  n t  Man Stage  Pass ivat ion -  SLA Area  

1 .  Open Air lock Side  Hatch 2  

2 .  Trans la te  to  SLA Area  2  

3 .  Deact ivate  S&A Device  2  

4 .  Check LH-,  Pressure  and 2  
Vent  i f  Needed 

5 .  Trans la te  to  Air lock and 2  wmmmm 
Enter  

6 .  Close  Air lock Side  Door  1  

O) 
i  

•— 

, * • -< 1 ' 
O) 
i  

•— 
0 2 4  6  8  10 12 

MINUTES 

**- -

» j  



Di v 1 Ever.: 12 
FIGURE 3 .3-7 .  -  AS-209 DESIGN REFERENCE MISSION SEQUENCE 

Sub-Evi  nt  

1. Open Airlock Aft Hatch 

2. Attach Lights 

4. Remove Reactionless Tool from 
Storage 

5. Loosen 72 Bolts 

6. Stow Reactionless Tool 

7. Remove Airlock Umbilical, Open 
Airlock Side Door and Translate 
to SIVB Forward Area 

8. Remove Bolts and Place in 
Utility Bag 

9. Remove Bulkhead and Slide out 
to number 3 

10. Secure Bulkhead to Cable Rack 

11. Return to Airlock and Connect 
Airlock Umbilical 

oj  
i 

w 

Man Remove and Store S-IVB Bulkhead Cover 

10 20 30 
MINUTES 

40 50 60 



Day 1 Ev» r . :  13 FIGURE 3.  3-8.  -  AS-209 DESIGN KEl-  E KENCE MISS! JN SEQUENCE 

Sub -Evi nt 

1. Release Bellows from Retainers 
and Allign at S-IVB Tank 
Opening 

2. Thread 72 Bolts to Connect 
Bellows to Tank 

3. Remove Reactionless Tool from 
Storage 

4. Tighten Bolts 

5. Store Reactionless Tool 

i 
»— 

Ma n Connect Bellows 

10 20 

MINUTES 

30 40 
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Day 1 Evi '  r . r .  13 FIGURE 3.3-9.  -  AS-209 DESIGN REFERENCE MISSUN SEOuKiMGF 

Sub-Evi  nt  

1. Open Airlock Interlock Valve 

2. Open CM Interlock Valve 

3. Open Airlock Forward Pressure 
Hatch 

4. Open and Stow CM Pressure Hatch 

5. Pass CM Umbilicals into Airlock 

6. Disconnect Airlock Umbilicals 
and Stow Connect CM Umbilicals 

7. Enter CM 

8. Close Airlock Forward Hatch 

9. Check Interlock Valve Position 

10. Install and Close CM Pressure 
Hatch 

11. Check Interlock Valve Position 
y *>• 

•— -J 

Man Return to  CM 

MINUTES 

10 12 



Day 2 Even:  1  FIGURE 3.3-10.  -  AS-209 DESIGN REFERENCE MISSION SFOUENCE 

Sub-Event  Man Enter  Air lock 

1 .  Open CM In ter lock Dump Valve  2  — 
2.  Remove CM Pressure  Hatch 2  — 
3.  Store  CM Pressure  Hatch 1  — 
4.  Open Air lock In ter lock Valve  2  — 
5.  Open Air lock Forward Hatch 2  — 
6.  Enter  Air lock 2  

3  

7 .  Connect  Air lock Sui ts  Umbil ica l  s  2  
Remove CM Sui ts  Umbil ica l  3  

8 .  Check Communicat ions  1  MB 
2 
3  

9 .  Ins ta l l  CM Hatch 1  

10.  Close  Air lock Forward Pressure  3  MB 

Hatch 

11.  Close  CM In ter lock Dump Valve  1  M 
. r* f r . 

12.  Close  Air lock In ter lock Valve  

» » • » 

• •
 

3
-1

8
 

0  3  6  9  12 15 
MINUTES 
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D iy 2  Evi i  3  FIGLRE 3.3-11.  -  AS-209 L)ES.REFERENCE MISS.ON Sb'UuENCE 

Sub-Evt  nt  

1 .  Instal l  Temporary l ights  

2 .  Attach Tethers  

3 .  Transfer  and ins ta l l  Handholds 

4 .  Transfer  and instal l  Tool  Kit  

5 .  Transfer  and instal l  s ix  
Equipment  Racks 

6 .  Transfer  and instal l  Lights  and 
Fixtures  

7 .  Transfer  and instal l  two Fans 

oj  
•— 
vO 

Ma n 

2 
3 

2 
3 

2 
3 

2 
3 

2 
3 

2 
3 

2 
3 

Transfer  and Instal l  Equipment  f rom Air lock Storage to  Workshop 

20 40 60 

MINUTES 

80 100 1 2 0  

NOTE: The events  on this  page are  broken down into 
more detai l  in  the fol lowing seven pages.  



D » y  2  E v i  r :  3 - 1  F I G U R E  3 . 3  -12.  -  AS-209 L»ES' .  . .N REFERENCE NESSIJN SEOU'ENCF 

Sub-Evi  nt  Man Workshop Entry  -  Ins ta l l  Temporary  Lights  

1 .  Open Aft  Air lock Hatch 2  — 
2.  Remove Light  Bank From Airf low 3  

Storage  

3 .  Enter  Workshop 2  

4 .  Transfer  Light  to  Workshop 3  —i  

5.  Clamp Light  to  LH„ Tank Fuel  2  
Probe 

0  5  

MINUTES 

UJ 
tNJ 
o  

* f  « 



D.«,  2  Ever . :  3-2 FIGURE 3.  3-13.  -  AS-209 UES! . .M KEir  E KENCt:  MESS.  JN SFUGKNCK 

Sub-Event  

1.  Remove Tethers  f rom Air lock 
Storage  and Hand to  number  2  

2 .  At tach Tethers  to  Probe 

3 .  Enter  Workshop 

4 .  At tach Tethers  to  S-IVB Aft  

5 .  At tach Second Tether  

M 

Man 

2 
3 

i— 

0  

At tach Tethers  

MINUTES 

12 15 

r "" 



D-»y 2  Ev.  r -  3 .3  FIGURE 3.  3-14.  -  AS-209 L>ES .W KEFEKE.VCE MISS!  JN SFOuKNGF 

Sub Evt  nt  Ma n  Transfer  and Ins ta l l  Handholds  

1 .  Enter  Air lock (From Workshop)  3  — 
2.  Remove Hand loads  f rom Air lock 3  

Storage  and Transfer  to  number  
2  

3 .  At tach Handholds  on Probe 2  — 
4.  Transfer  and Permanent ly  At tac l  2  

Handholds  

\  i  1 I  1 I  
0  2  4  6  8  10 

MINUTES 
u> 
t \J  (SJ 

> 

• • f  « 



D- i y  2 Evi  r :  3-4  FIGURE 3 .3-15.  -  AS-209 DESV.N KEr EKENCfc:  M:SS;  JN SKOOfWLf 

Sub-Evt  nr  

1 .  Remove Tool  Ki t  From Air lock 
Storage  and Transfer  to  
number  2  

2 .  At tach Tool  Ki t  to  Probe 

3 .  Transfer  to  Permanent  Tool  Ki t  
Locat ion and Ins ta l l  

W 
i  IV OJ 

M a n  Transfer  and Ins ta l l  Tool  Ki t  

MINUTES 

6 '  

10 
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Sub-Eve nr  Man Transfer  and Ins ta l l  Six  Equipment  Racks  

1 .  Remove Equipment  Racks  f rom 3  — 

Air lock Storage  and Transfer  
to  number  2  

2 .  At tach each Rack to  Probe 2  
(Temporary)  

3 .  Enter  Air lock to  Assis t  3  
number  2  

4 .  Ins ta l l  Racks  -  one a t  a  t ime 2  
3  

^0 10 20 30 

UJ •  MINUTES 

# • 

• 
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Sab-Ev».  nr  

1 .  Enter  Air lock (from Workshop)  

2 .  Remove Lights  and Fixtures  
from Air lock Storage and hand 
to  number 2  -  one a t  a  t ime 

3 .  Attach to  Probe 

4 .  Enter  Workshop to  Assis t  

5 .  Instal l  Lights  and Fixtures  
One a t  a  t ime to  permanent  
locat ion 

OJ 
tNJ 

Man 

2 
3 

Transfer  and Instal l  Lights  and Fixtures  

1 0  20 

MINUTES 

30 
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Sub-Evi nt  

1.  Enter  Air lock ( f rom Workshop)  

2 .  Remove Fans  f rom Air lock 
Storage  and Transfer  to  
number  2  

3 .  At tach Fans  to  Probe 

4 .  Enter  Workshop to  Assis t  

5 .  At tach to  Permanent  Locat ions  

oj 
i  
o  

Man Transfer  and Ins ta l l  Two Fans  

—k. 

2 6 8 

MINUTES 

10 12 14 

J 
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Sub-Evi nt  

1.  Enter  Air lock (from Workshop)  

Remove Lights  and Fixtures  
from Air lock Storage and hand 
to  number 2  -  one a t  a  t ime 

3 .  Attach to  Probe 

4 .  Enter  Workshop to  Assis t  

5 .  Instal l  Lights  and Fixtures  -
One a t  a  t ime to  permanent  
locat ion 

OJ i  
M 

Man Transfer  and Instal l  Lights  and Fixtures  

2 
3 

1 0  20 

MINUTES 
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Sub-Evx nt  

1. Enter Airlock (from Workshop) 

2. Remove Fans from Airlock 
Storage and Transfer to 
number 2 

3. Attach Fans to Probe 

4. Enter Workshop to Assist 

5. Attach to Permanent Locations 

w i 
o 

Man 

2 
3 

Transfer and Install Two Fans 

—i. 

2 6 8 

MINUTES 

10 12 14 
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Sub Evi nr 

Transfer and Install three 
Equipment Storage Assemblies 
(ESAs) 

Transfer and Install one 
Scientific Equipment Pod. 

u> 
ru 
-j 

Man Transfer and Install Equipment from SLA to Workshop 

16 32 

MINUTES 

48 64 

NOTE: The events on this page are 
broken down into more detail 
on the following two pages. 

80 
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Sub -Evi nt 

1. Enter Airlock 

2. Disconnect Airlock Umbilicals 

3. Open Airlock Side Door and 
Translate to SLA 

4. Unlatch ESA and Transfer to 
Airlock Access Hatch 

5. Attach Tethers to ESA (both 
ends) 

6. Transfer ESA to Airlock (to 
V Workshop Opening) 
oo 

7. Enter Airlock 

8. Enter Workshop and Translate 
to Point of EAS Attachment 

9. Move ESA to Attachment Point 

10. Translate to ESA Attachment 

11. Attach ESA to Probe (Permanent 

12. Return to Airlock 

13. Repeat 2 thru 11 twice for 
2 ESA's 

M a n  

3 
2 

3 

2 
3 

2 
3 

2 
3 

2 
3 

2 
3 

Transfer and Install Three Equipment Storage Assemblies (ESA's) 

L-

0 1 0  20 30 

MINUTES 

40 50 60 



D . y  2  E v >  i  4 - 2  F I G U R E  3 .  3 - 2 1 .  -  A S - 2 0 9  D E S !  > N  K E F E k E N G f c :  M I S S .  J N  S F U u F H C F  

Sub-Evt  nt  

1. Enter Airlock 

2. Enter SLA 

3. Unlatch SEP and Transfer to 
Airlock Side Hatch 

4. Attach Tethers •* Both Ends 

5. Pass SEP into Airlock (to 
Workshop Opening) 

o>6. Enter Airlock 

-o 
7. Enter Workshop - Move to SEP 

Attach Point 

8. Move SEP to Attach point 

9. Enter Workshop and Move to SEP 
Attach Point 

10. Remove Equipment from POD 

11. Install Equipment on racks 

Man 

2 
3 

2 
3 

2 
3 

Transfer and Install One Scientific Equipment Pod (SEP) 

12 16 20 

MINUTES 
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Sab-Evi  nt  Man Secure Equipment  in  Workshop 

1 .  Secure Equipment  in  Workshop 2 
Aft  Area 3  

2 .  Translate  To Workshop Forward 2 • 
Area 3  

3 .  Secure Forward Area Equipment  2  
3  

4 .  Enter  Air lock 2 • , 
3 

5 .  Close Air lock Aft  Hatch 3  • 

> « 1  •  —.  1 1 ,  
w 0  5  10 15 20 25 30 35 40 
w o  

MINUTES 

f r• /• 

* • • 
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Sub-Evi  nr  

OJ 
OJ 

1. Open Forward Airlock Interlock 
Valve 

2. Open CM Interlock Valve 

3. Open Airlock Forward Pressure 
Hatch 

4. Open CM Pressure Hatch and 
Stow 

5. Remove CM Umbilicals from 
Storage and Pass into Airlock 

6. Connect CM Umbilicals 

7. Disconnect Airlock Umbilicals 
and Store 

8. Transfer Experiment Containers 
to CM 

M a n  Transfer Equipment Containers to CM 

10 15 20 25 30 

MINUTES 



D 20 Evi  r  :  5 FIGURE 3.  3  -24.  -  AS-209 D 

Sub-Evi nt 

1. Enter CM 

2. Close Airlock Forward Pressure 
Hatch 

3. Verify Interlock Valve Closed 

4. Release Manual Docking Latches 

.N REFERENCE MISS1JN SEOUENCE 

Enter CM 

10 

MINUTES 



Day 20 Evi r 6 FIGURE 3.3-25. - AS-209 DES1 • >N KErERENCt MISS.GN Sh'UuKHCf' 

Sub -Evt  nr  Man Install Drogue 

1. Remove Drogue Assembly from 
CM Storage 

2. Install Drogue Assembly 

MINUTES 



Day 20 Event  7 FIGURE 3.  3-26.  -  AS-209 DESIGN REFERENCE MISSION SEQUENCE 

Sub-Event  

1. Remove CM Thermal Hatch from 
Storage 

2. Install CM Thermal Hatch 

3. Remove CM Pressure Hatch from 
Storage 

4. Install CM Pressure Hatch 

5. Disconnect Umbilicals and Stow 

6. Remove PGA Suits 

7. Review Tasks Preformed Checklist 

1 u> 

Man 

1 
3 

Install CM Hatches and Systems Check 

1 0  

MINUTES 

15 20 25 



DAY o  

0 

LAUNCH, 

GKS'T 

F I G U R E  3 . 4 - 1 .  -  C R E W  S C H E D U L E  

8 ! Z / £> ZO 

liTABi-ISH 

CCNf 

C«KirO-rj' T (  

asrCS 
n*o 

Of pec i 

SLA 
r/tNfi S 

A f t  

?  
/ >  

» 3  

* 
- T  

P I 
H L 

. f\CCo^PL'SN 

srp&t 

*  c  
"  J  <  

Q  J  

<  .  A f t  

£ f t  l - . C .  5  p  K  
f  •  "  (  

*& • ! '  
pfiSSII/PT/oN f  V  

1 '  
L  

SLEEP 

SLEEP 

5L • CP 

*  i »  
» •  

p / . C  

! 
£XPMii?:£'VrS 

f.-. 
V  

* V  

1  

8 4  

% 

, A / V  

Hr. 

DAY / 

U A  

I  
O J  
U 1  

0  

I  ?  
I u 

/< us 

, -I r L 

A ' ,  
t  c  

}• ;  

! / v .  i  

\ j »  

8  / 8  

SltrP 

! : - !  
;h L P 

S,Lt£P 

ZO 

I  V  

" v n  
0  

V .  

J'c 
' 

'  < /  

t _  
G |  

ip 
V  

a 
! M 
I  f  

A f t  
F  

f t  

, V  
Pp 

—  * P  

8 4  r  2  

c .  

5  

A  '•j 
i 

Aft 

f  

ft 

8 / 8  / 6  8 0  

T  r  7  
T  .  I  

1  1  :  .  r -  1  T  

I V  

" ' 

T ' T ' 
'  t  t  T  - r  V  .. / i 

T 1 1 T  1  1  f  

SLEEP 

SLEEP—— 

SLEEP 

& 

* C  

' 5  
A  

8  4  

p  

A '  

t  i  

Aft 

/ft 
e  
A  

M  

F 

NAP 

HHP 

-NAP 



FIGURE 3.4-2.  -  CREW SCHEDU ~ 
DAY J  

DAY 



SECTION 4.0 VIBRATION AND ACOUSTIC TESTING 

4 .  I ACOUSTIC TEST PROCEDURES 

4.  1 .  1  Requirements  

Acoust ic  environmental  qual i f icat ion tes t ing wil l  be 
performed in a  reverberat ion chamber .  Requirements  are  out l ined in  
Table  4 .  1 -  1.  

4 .1 .2  Reverberat ion Chamber Test ing 

a .  The tes t  chamber  volume shal l  be such that  the physical  
bulk of  the  i tem under  tes t  wil l  not  in terfere  with the generat ion and 
maintenance of  tes t  condi t ions.  

b .  The sound pressure f ie ld  shal l  be measured with the 
tes t  i tem or  a  sui table  dummy mounted in  the tes t  chamber .  Acoust ic  
measurements  shal l  be made in  proximity to  each major ,  diss imilar  
surface of  the  tes t  specimen.  The overal l  sound pressure level ,  
reduced by s ix  decibels ,  shal l  be introduced into the tes t  chamber  and 
adjusted to  conform with the specif ied acoust ic  spectrum. The t ime 
required to  conduct  the survey shal l  be less  than one-fourth of  the  
specif ied tes t  t ime,  unless  the specimen is  replaced with a  dummy. 
The sound pressure level  and the survey t ime are  reduced to  avoid 
possible  premature damage to  the tes t  i tem.  The microphone shal l  be 
moved around the tes t  i tem maintaining a  dis tance of  approximately 
1 inches f rom the specimen.  The measurements  made within this  
volume shal l  then be averaged and the extreme values  shal l  be noted.  

c .  When (b)  i s  accomplished,  the sound pressure level  
shal l  be ra ised to  the design specif icat ion value and the tes t  shal l  
commence.  

4 .1 .3  Test  Spectrum 

The acoust ic  tes t  levels  shal l  be those in  the specif icat ion.  

4 .1 .4  Test  Durat ion 

General ly  the tes t  shal l  consis t  of  a  high-level  exposure,  
immediately fol lowed by a  low-level  exposure.  Time durat ions for  
the high-  and low-level  exposures  are  given in  the specif icat ion.  

4-1 



TABLE 4.  1-1.  -  EXTERNAL AND INTERNAL ACOUSTIC SPECIFICATIONS 

External  Sound Pressure 
Levels  

One-third Octave 
Band Geometr ic  High Low 
Mean Freq.  Level  Level  

(cps)  (dB) (dB) 

Internal  Sound Pressure 
Levels  

High 
Level  
<dB) 

Low 
Level  

(dB) 

5 .0  106.  5  100.  0  
6 .  3  109.0 102.  5  
8 .0  112.  5  106.  0  

10.0 115.  5  109.  0  
12.  5  118.  0  111.5 
16.0 121.  5  115-5 
20.  0  124.  5  118.  0  
25.0 127.  5  121.0 
31.5 130.  5  124.  0  
40.  0  Not  Applicable  Not  Applicable  133.0 126.  5  
50.  0  136.0 129.  5  
63.0 139.0 132.  5  o

 
o

 
oo 139.  5  133.0 

100.  0  139.  5  133.  0  
125.  0  140.0 133.  5  
160.  0  140.0 133-  5  
200.  0  140.0 133.  5  
250.0 140.  5  134.  0  
315.0 140.  5  134.0 
400.  0  141.0 134.  5  
500.  0  138.  5  132.0 
630.  0  136.  5  130.  0  
800.0 135.0 128.  5  

1000.0 134.0 127.  5  
1250.0 133.0 126.  5  
1600.0 131.0 124.  5  
2000.0 129.  5  123.0 
2500.0 127.0 120.  5  
3150.0 124.  5  118.  0  
4000.0 121.  5  115.  0  
5000.0 118.0 111.5 
6300.0 115.0 108.  5  
8000.0 111.0 104.  5  

o
 

O
 

o
 

o
 

o
 

107.  5  101.0 

Overal l  Sound 
Pressure Level  151.0 144.5 
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TABLE 4.1-1.-  Concluded 

STAGE: S-IVB 

MAJOR ZONE: 15,  Stat ion 1541 to  Stat ion 1663 -  The port ion of  
the S-IVB Stage lying between the plane of  juncture  
of  the LH^ container  cyl indrical  sect ion with the 
forward LH^ bulkhead and the plane of  the  f ie ld  
spl ice  with the IU.  

One-Third Octave Band Acoust ical  Specif icat ions in  dB re  2 X 10 N M 

Test  Durat ion:  
High Level  3 .0  Minutes  

Low Level  15.0 Minutes  



4 . 1 . 4  T o l e r a n c e s  

a .  The tes t  t ime shal l  be within -0  to  + 10 percent  of  the  
t ime set  for th  in  the tes t  specif icat ions.  

b .  For  reverberat ion chamber  tes t ing,  the overal l  
sound pressure level  and the individual  one-third octave band,  sound 
pressure levels  shal l  be within -0  to  +4 decibels  of  the  levels  set  
for th  in  the tes t  specif icat ion with the tes t  specimen instal led.  

4.  2  VIBRATION AND SHOCK CRITERIA 

4.  2 .  1  General  

Prel iminary f l ight  vibrat ion and shock cr i ter ia  for  the 
S-IVB Spent  Stage Experiment  SSESM are  presented below^ and in  
Figures  4 .2-1 through 4.2-10.  Vibrat ion cr i ter ia  are  presented for  
(1)  Saturn IB pr imary s t ructure  input  to  the SSESM assembly,  and 
(2)  pr imary unloaded SSESM structure .  Detai led individual  component  
vibrat ion tes t  specif icat ions wil l  be der ived as  required.  

4.  2 .  2  Air  lock Assembly Shock and Vibrat ion Cri ter ia  

a .  Sinusoidal  Vibrat ion Cri ter ia  (see Figure 4.2-1)  

5  to  14 cps  @ .044 In.  Double Amp.  Disp.  
14 to  50 cps  @ 0.44 g 's  peak 
50 to  111 cps @ 0.  0034 In.  Double Amp.  Disp.  
111 to  600 cps @ 2.2 g 's  peak 
600 to  2000 cps @ -1  g 's  Peak/Octave 
2000 cps  @ 0.46 g 's  peak 

b .  Random Vibrat ion Cri ter ia  (see Figure 4 .2-2) . -  Shal l  
consis t  of  three minutes  of  random noise  over  the f requency band 5 to  
2000 cps a t  the fol lowing input  levels :  

5  cps @ 0.000204 g 2 /cps  
5 to  35 cps  @ 6 db/octave 
35 to  400 cps @ 0.01 g 2 /cps  
400 to  2000 cps @ -2 db/octave 
2000 cps @ 0.00343 g 2 /cps  

Composi te  Level  =3.5 G r m g  
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c.  Assembly Shock Cri ter ia  

(1)  Lif t -off  and separat ion shock pulse  shal l  consis t  of  
a  10-g half  s ine wave for  a  durat ion of  10 mil l iseconds.  

(2)  Docking shock pulse  shal l  consis t  of  a  20-g half  s ine 
wave for  a  durat ion of  10 mil l iseconds.  

4 . 2 . 3  S S E S M  U n l o a d e d  S t r u c t u r e  V i b r a t i o n  C r i t e r i a  

a .  Skin Panel  Structure  

(1)  Sinusoidal  Vibrat ion Cri ter ia  

(a)  Lif t -off  and mainstage s inusoidal  vibrat ion 
cr i ter ia  (see Figure 4 .2-3) .  

b to  70 cps @ 0.03 In.  Double Amp.  Disp.  
70 to  210 cps @7.5 g 's  peak 
210 to  305 cps  @ .0033 In.  Double Amp.  Disp.  
305 to  500 cps  @ 15.6 g 's  peak 
500 to  2000 cps @ -6.45 g 's  peak/octave 
2000 cps @2.7 g 's  peak 

(b)  Mach 1 and Max Q sinusoidal  vibrat ion cr i ter ia  
(see Figure 4 .  2-4) .  

5  to  66 cps @ 0.0705 In.  Double Amp.  Disp.  
66 to  210 cps  @ 15.6 g 's  peak 
210 to  305 cps @ 0.0069 In.  Double Amp.  Disp.  
305 to  500 cps  @ 33 g 's  peak 
500 to  2000 cps @ -13.8 g 's  peak/octave 
2000 cps @ 5.4 g 's  peak 

(2)  Random Vibrat ion Cri ter ia  

(a)  Lif t -off  and mainstage random vibrat ion cr i ter ia  
(see 1  igure 4 .2-  ) .  -  Shal l  consis t  of  2  minutes  of  random noise  over  the 
f requency band 20 to  2000 cps a t  the fol lowing levels :  

20 cps @ 0.  0023 g 2 /cps  
20 to  63 cps @ 9 db/octave 
63 cps @ 0.07 g 2  /cps  
63 to  380 cps @3.4 db/octave 
380 to  420 cps @ 0.54 g^/cps 
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420 to  800 cps @ -3.  75 db/octave 
800 cps @ 0.24 g 2 /cps  
800 to  2000 cps @ -9 db/octave 
2000 cps  (30.  155 g 2 /cps  
Composi te  Level  =17.41 G 

rms 

(b)  Mach 1 and Max Q random vibrat ion cr i ter ia  
(see b  igure  4 .  2-6) .  -  Shal l  consis t  of  one minute  of  random noise  over  
the f requency band 20 to  2000 cps a t  the fol lowing levels :  

20 cps @ 0.01 g 2 /cps  
20 to  63 cps  @ 9 db/octave 
63 cps @ 0.31 g 2 /cps  
63 to  380 cps @3.4 db/octave 
380 to  400 cps @2.4 g /cps  
400 to  8i0 cps @ -3 .5  db/octave 
850 cps @1.0 g 2  /cps  
850 to  2000 cps @ -1 .5  db/octave 
2000 cps @ 0.065 g 2 /cps  

Composi te  Level  = 45.38 G 
rms 

(3)  Shock Cri ter ia .  -  The shock pulse  shal l  consis t  of  
a  20-g half  s ine wave for  a  durat ion of  10 mil l iseconds.  

b .  Skin St i f fener  Structure  

(1)  Sinusoidal  Vibrat ion Cri ter ia  

(a)  Lif t -off  and mainstage s inusoidal  vibrat ion 
cr i ter ia  (see Figure 4 .2-7)  

5  to  50 cps  @ 0.0354 In.  Double Amp.  Disp.  
50 to  158 cps  @ 4.  5  g 's  peak 
158 to  200 cps @ 0.00351 In.  Double Amp.  Disp.  
200 to  500 cps @7.2 g 's  peak 
500 to  2000 cps @ -2.4 g 's  peak/octave 
2000 cps @ 2.4 g 's  peak 

(b)  Mach 1  and Max Q sinusoidal  vibrat ion cr i ter ia  
(see Figure 4 .2-8)  

5 to  50 cps  @ 0.075 In.  Double Amp.  Disp.  
50 to  169 cps  @9.6 g 's  peak 
169 to  210 cps @ 0.0066 In.  Double Amp.  Disp.  
210 to  500 cps @ 15 g 's  peak 
500 to  2000 cps @ -4 .8  g 's  peak/octave 
2000 cps @5.4 g 's  peak 
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(2)  Random Vibrat ion Cri ter ia  

(a)  Lif t -off  and mainstage random vibrat ion 
cr i ter ia  (see Figure 4.2-9) .  -  Shal l  consis t  of  2  minutes  of  random noise  
over  the f requency band 20 to  2000 cps a t  the fol lowing levels :  

20 cps.  @ 0.0008 g^/cps 
20 to  72 cps  @ 8 db/octave 
72 cps @ 0.027 g^/cps 
72 to  400 cps @2.8 db/octave 
400 cps @ 0.  13 g 2 /cps  
400 to  1000 cps @ -3 db/octave 
1000 cps @ 0.  052 g 2 .  cps  
1000 to  1600 cps @ -10.  5  db/octave 
1600 to  2000 cps @0.01 g^/cps 

Composi te  Level  = 6 .  76 G 
rms 

(b)  Mach 1 and Max Q random vibrat ion cr i ter ia  
(see Figure 4.2-10) .  -  Shal l  consis t  of  one minute  of  random noise  
over  the f requency band 20 to  2000 cps a t  the fol lowing levels :  

20 cps  @ 0.  0035 g 2 /cps  
20 to  70 cps  @ 3 db/octave 
70 cps  @ 0.  12 g /cps  
70 to  400 cps @ 2.  65 db/octave 
400 cps @ 0.  56 g 2 /cps  
400 to  1000 cps  @ -2.8 db/octave 
1000 cps @ 0.24 g^/cps 
1000 to  1600 cps @ -10.8 db/octave 
1600 to  2000 cps @ 0.044 g 2 /cps  

Composi te  Level  = 10.85 G 
rms 

(3)  Shock Cri ter ia .  -  The shock pulse  shal l  consis t  of  
a  20-g half  s ine wave for  a  durat ion of  10 mil l iseconds.  

* 
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FIGURE 4. 2-1 

AIRLOCK ASSEMBLY SINUSOIDAL 7A TION 

FREQUENCY (CPS) 

* 





SKIN PANEL STRUCTURE 
LIFT-OFF AND MAINSTAGE SINUSOIDAL VIBRATION CRITERIA 

FIGURE 4 .  2-3 

loo /ooo 
FREQUENCY (cPs) 



« 

S/K/N PANEL STRUCTURE 
MACH 1 AND MAX Q SINUSOIDAL VIBRATION CRITERIA 

FREQUENCY (cPs) 



/ £* :M W# PANEL STRUCTURE m 
LIFT-OFF AND MAINSTAGE RANDOM VIBRATION CRITERIA 

FREQUENCY (cPs) 
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SKtN PANEL STRUCTURE 
MACH / AND MAX Q RANDOM VJBRAT/ON CRITERIA 

FREQUENCY (cPs) 





SX/M STtFFENER STRUCTURE 
MACH I AND MAX Q .SINUSOIDAL VIBRATION 

/ooo 

FREQUENCY (cps) 
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FREQUENCY frs) 



SKIN ST/FFENER STRUCTURE 
MACH / AND MAX Q RANDOM V/BR AT ION CRITERIA 

FREQUENCY fas') 

FIGURE 4.  2-10 
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SECTION 5.0 ELECTRICAL SYSTEM SCHEMATICS 

Prel iminary  schemat ics  are  provided here  to  fur ther  def ine  the  
des ign and e lec t r ica l  sys tem in ter faces  as  presented in  the  proposal  
document .  F igures  5 .0-1  and -2  def ine  the  cable  in terconnect  d iagram 
lor  the  ent i re  e lec t r ica l  power  sys tem.  Figures  5 .0-3  through -19 
are  schemat ics  out l in ing,  in  deta i l ,  in ter faces  of  the  e lec t r ica l  power  
d is t r ibut ion sys tem.  No provis ion has  been included in  th is  d is t r ibut ion 
sys tem for  corol lary  exper iments .  
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SECTION 6.0 INSTRUMENTATION PROGRAM AND COMPONENTS 

A l is t ing of  the  measuring system hardware,  composed of  
te lemetry,  measuring,  and RF components ,  which are  not  associated 
with par t icular  measurements  is  presented in  Table  6 .0-1.  Also 
presented,  in  Tables  6 .0-2 through -13 is  the complete  instrumentat ion 
program, which consis ts  of  measurements ,  te lemetry channels ,  
appl icable  measuring components ,  range,  and other  per t inent  infor­
mation.  

6 - 1  



INSTRUMENTATION PROGRAM 8c COMPONENTS 
PARAMETER Equipment  VEHICLE SSESM PWG. NO PAGE 

L  
1  
N  
E  

M E A S .  N R .  
M E A S U R I M I N !  N A M E  A N D  

O R  C O M P O N E N T  

R A N G E  O R  

P A R T  N O  
F L T  
P E R  

*  

P O S  
E R R  

I N S  
E N G  

T E L E M E T E R  
C H A N N E L  

R E S .  

F  
L  
T .  

c  
A  
L  

R  
E  
Q  

R E M A R K S  

Measur ing Rack 703A404 

Measur ing Rack 703A405 

Measur ing Rack 703A406 

Measur ing Rack 703A407 

Measur ing Rack 703A408 

F1 RF Assy 703A401 

F1 Tm Assy 703A402 

F1 Mul t ip lexer  703A403 

Tm Cal ibra tor  Assy 

50M12271 

50M12271 

50M12271 

50M12271 

50M12271 

50M12205 

50M12206 

50M12212 

50M12416 

245.3  MC 

T A B L E  6 . 0 - 1  



INSTRUMENTATION PROGRAM 8c COMPONENTS 
P A R A M E T E R  Temperature 

M E A S  N R .  

Cl-703 

C2-703 

C3-703 

C4-701 

M E A S U R E M E N T  N A M E  A N D  
O R  C O M P O N E N T  

Temp. Oxygen Storage 
Tank No. 1 
Temp. Gauge 
DC Amplifier 

Temp. Oxygen Storage 
Tank No. 2 
Temp. Gauge 
DC Amplifier 

Temp. Oxygen Storage 
Tank No. 3 
Temp. Gauge 
DC Amplifier 

Temp. Reg. (8A) Inlet 
Temp. Gauge 
DC Amplifier 

V E H I C L E  SSESM D W G .  N O  

R A N G E  O R  

P A R T  N O .  

-125 to +100°C 

5OM12400 

-125 to +100°C 

5QM12400 

-125 to +100°C 

50M12400 

-125 to +100°C 

50M12400 

F L T .  
P E R  

% 
P O S  

E R R  

I N S .  
E N G .  

T E L E M E T E R  
C H A N N E L  

EF3-X-01-01 

EF-X-01-02 

EF3-X-01-03 

EF3-X-01-04 

12S 

12S 

12S 

12S 

01 

01 

01 

01 

P A G E  

R E M A R K S  

4 )  

4 )  

4 )  

4 )  

T A B L E  6 . 0 - 2  



PARAMETER Temperature 

INSTRUMENTATION PROGRAM & COMPONENTS 
VEHICLE SSESM DWG. NO 

MEAS NR 

C5-701 

C6-408 

C7-701 

C8-408 

C9-701 

MEASUREMINl NAME AND 
OR COMPONENT 

Temp. Reg. (8A) Outlet 
Temp. Gauge 
DC Amplifier 

Temp. Valve (5c) Outlet 
Temp. Gauge 
DC Amplifier 

Temp. Suit Loop Supply 
Temp. Gauge 
DC Amplifier 

Temp. Reg. (9B) Inlet 
Temp. Gauge 
DC Amplifier 

Temp. Airlock 
Temp. Gauge 
DC Amplifier 

RANGE OR 
PART NO 

-125 to 70°C 

50M12400 

-75 to +4Q°C 

50M12400 

5 to 15°C 

50M12400 

-125 to +100°C 

50M12400 

-100 to +125°F 

50M12400 

FLT 
PER 

INS. 
POS. |E NG. 
ERR 

TELEMETER 
CHANNEL 

EF3-X-01-05 

EF3-X-01-06 

EF3-X-01-07 

EF3-X-01-08 

EF3-X-01-09 

12S 

12S 

12S 

12S 

12S 

01 

01 

01 

01 

01 

4) 

4) 

4) 

5) 

4) 

PAGE 

REMARKS 

TABLE 6.0-3 



r~ INSTRUMENTATION PROGRAM 8c COMPONENTS 
PARAMETER Temperature VEHICLE SSESM DWG. NO PAGE 

MEAS NR 

C10-703 

Cll-703 

C12-703 

C13-703 

C14-703 

MEASUREMENT NAME AND 
OR COMPONENT 

Temp. Battery No. 1 
Temp. Gauge 
DC Amplifier 

Temp. Battery No. 3 
Temp. Gauge 
DC Amplifier 

Temp. Battery No. 5 
Temp. Gauge 
pC Amplifier 

Temp. Battery No. 7 
Temp. Gauge 
DC Amplifier 

Temp. Battery No. 9 
Temp. Gauge 
DC Amplifier 

RANGE OR 
PART NO. 

3 to 70°C 

50M12400 

0 to 70°C 

50M12400 

0 to 70°C 

50M12400 

0 to 70°C 

50M12400 

0 to 70°C 

50M12400 

FLT. 
PER 

% 

POS 
ERR 

INS. 
ENG. 

TELEMETER 
CHANNEL 

EF3-X-01-10 

EF3-X-02-01 

EF3-X-02-02 

EF3-X-02-03 

;F3-X-02-04 

12S 

12S 

12S 

12S 

12S 

REMARKS 

02 

02 

02 

02 

02 

TABLE 6.0-4 



INSTRUMENTATION PROGRAM & COMPONENTS 

PARAMETER Temperature _ VEHICLE SSF.SM DWG NO PAGE 

L 
1 
N 
E 

MEAS. NR 
MEASUREMENT NAME AND 

OR COMPONENT 
RANGE OR 
PART NO. 

FLT 
PER 

% 
POS 
ERR 

INS 
ENG 

TELEMETER 
CHANNEL RES. 

F 
L 
T 

C 
A 
L 

R 
E 
O 

REMARKS 

C15-703 Temp. Battery No. 11 
Temp. Gauge 
DC Amplifier 

0 to 70°C 

50M12400 

EF3-X-02-05 12S Y 02 

C16-703 Temp. Battery No. 13 
Temp. Gauge 
DC Amplifier 

0 to 70°C 

50M12400 

EF3-X-02-06 12S Y 02 

C17-703 Temp. Battery No. 15 
Temp. Gauge 
DC Amplifier 

0 to 70°C 

50M12400 

EF3-X-02-07 12S Y 02 

C18-703 Temp. Battery No. 17 
Temp. Gauge 
DC Amplifier 

0 to 70°C 

50M12400 

EF3-X-02-08 12S Y 02 

C19-703 Temp. Battery No. 19 
Temp. Gauge 
DC Amplifier 

0 to 70°C 

50M12400 

EF3-X-02-09 12S Y 02 

C20-703 Temp. Battery No. 21 
Temp. Gauge 
DC Amplifier 

0 to 70°C 

50M12400 

EF3-X-02-10 12S Y 02 

TABLE 6. 0-5 
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INSTRUMENTATION PROGRAM 8c COMPONENTS 
P A R A M E T E R  Temperature  V E H I C L E  SSESM D W G .  N O  P A G E  

L 
1 
N 
E 

M T A S .  N R .  
M E A S U R 1 M I  N !  N A M E  A N D  

O R  C O M P O N E N T  
R A N G E  O R  
P A R T  N O .  

F L T .  
P E R  

% 
P O S  
ERR 

INS. 

ENG. 

T E L E M E T E R  
C H A N N E L  R E S .  

F  
L  
T  

C  
A  
L  

R  
E  
O  

R E M A R K S  

C21-408 Temp LH2 Tank,  In t  
Temp Gauge 
DC Ampli f ier  

30 to  65°C 

50M12400 

EF3-X-05-02 12S Y 01 5)  

C22-408 Temp LH2 Tank,  In t  
Temp Gauge 
DC Ampli f ier  

30 to  65 3 C 

50M12400 

EF3-X-05-03 12S Y 01  5)  

C23-408 Temp LH2 Tank,  In t  
Temp Gauge 
DC Ampli f ier  

30 to  65°C 

50M12400 

EF3-X-05-04 12S Y 01  5)  

C24-408 Temp LH2 Tank,  In t  
Temp Gauge 
DC Ampli f ier  

30 to  65°C 

50M12400 

EF3-X-05-05 12S Y 01 5)  

C25-408 Temp LH2 Tank,  In t  
Temp Gauge 
DC Ampli f ier  

30 to  65°C 

50M12400 

EF3-X-05-06 12S Y 01 6)  

C26-408 Temp LH2 Tank,  In t  
Temp Gauge 
DC Ampli f ier  

30 to  65°C 

50M12400 

EF3-X-05-07 12S Y 01 6)  

C27-408 Temp LH2 Tank,  In t  
Temp Gauge 
DC Ampli f ier  

30 to  65°C 

50M12400 

EF3-X-05-08 12S Y 01 6)  

C28-408 Temp LH2 Tank,  In t  
Temp Gauge 
DC Ampli f ier  

30 to  65°C 

50M12400 

EF3-X-05-09 12S Y 01 6)  

TABLE 6.  
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INSTRUMENTATION PROGRAM & COMPONENTS 
P A R A M E T E R  Tempera ture  V E H I C L E  SSESM D W G .  N O  P A G E  

M E A S  N R .  

C29-409 

C30-409  

M E A S U R E M E N T  N A M E  A N D  
O R  C O M P O N E N T  

Temp LH2 Tank ,  Ext  
Temp Gauge  
DC Ampl i f ie r  

Temp LH2 Tank  Ext  
Temp Gauge  
DC Ampl i f ie r  

R A N G E  O R  

P A R T  N O .  

-60  to  100°C 

50M12400 

-60  to  100°C 

50M12400 

F L T .  
P E R  

«4 
P O S  
E R R  

I N S  
E N G  

T E L E M E T E R  
C H A N N E L  

EF3-X-05-10  

EF3-X-06-01  

12S 

12S 

01 

01 

R E M A R K S  

6 )  

6 )  

T A B L E  6 . 0 - 7  



R A N G E  O R  

P A R T  N O .  
T E L E M E T E R  

C H A N N E L  P O S  
E R R  

50M12344 

50M12344 

50M12344 

50M12344 

TABLE 6. .0-8  

D3-703 

D4-701 

P A G E  

INSTRUMENTATION PROGRAM 8c  COMPONENTS 
Pressure  

V E H I C L E  SSESM 
D W G .  N O  

R E M A R K S  

Hardwire  Display  
for  pref l ight  

4)6)  

Hardwire  Display  
for  pref l ight  
4)  6)  

Hardwire  Display  
for  pref l ight  

4)6)  

M E A S U R I . M I  N T  N A M E  A N D  
O R  C O M P O N E N T  

Pressure  Oxygen 
Storage  Tank No.  I  
Press .  Gauge 

Pressure ,  Oxygen 
Storage  Tank No.  2  
Press .  Gauge 

Pressure ,  Oxygen 
Storage  Tank No.  3  
Press .  Gauge 

In le t  Pressure ,  Oxygen Supply  
System 

Press .  Gauge 



INSTRUMENTATION PROGRAM & 
P A R A M E T E R  Pressure  V E H I C L E  

COMPONENTS 
SSESM N O  P A G E  

L  
1  
N  
E  

M E A S .  N R .  M E A S U R E M E N T  N A M E  A N D  
O R  C O M P O N E N T  

R A N G E  O R  
P A R T  N O .  

F L T .  
P E R  

%  
P O S  
E R R  

I N S .  
E N G .  

T E L E M E T E R  
C H A N N E L  R E S .  

F  
L  
T .  

C  
A  
L  

R  
E  
O  

R E M A R K S  

D5-701 Regula tor  (8A) Out le t  Pressure  
Press  Gauge 

0  to  400 PSI  EF3-X-03-05 12S Y 01 4)  

D6-701 Pressure ,  Sui t  Loop 
Supply  
Press  Gauge 

0  to  15 PSI  

50M10262 

EF3-X-03-06 12S Y 0  4)  

D7-701 Regula tor  (7A) Out le t  
Pressure  
Press  Gauge 

05 to  1500 PSI  EF3-X-03-07 12S Y 0  4)  

D8-701 Air lock Pressure  
Press  Gauge 

0  to  20 PSI  
50M10259 

EF3-X-03-08 12S Y o: Hardwire  Display  
for  pref l ight  
4)  5)  6)  

D9-408 Pressure ,  LH2 Tank 
Press  Gauge 

0  to  10 PSI  EF3-X-03-09 12S Y o; 4)  5)  6)  

TABLE 6 .0-9  
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INSTRUMENTATION PROGRAM 8c  COMPONENTS 
PARAMETER Pressure  VEHICL £SESM DWG. NO PAGE 

M E A S .  N R .  

D10-201 

Dl1-408 

M E A S U R E M E N T  N A M E  A N D  
O R  C O M P O N E N T  

C02 Par t ia l  Pressure  Air lock 
Gauge Assy 

C02 Par t ia l  Pressure  LH2 Tank 

R A N G E  O R  
P A R T  N O .  

0 to  .15 ps i  

0  to  .15  ps i  

F L T .  
P E R  

*  
P O S  
E R R  

I N S .  
E N G  

T E L E M E T E R  
C H A N N E L  

EF3-X-03-10 

EF3-X-04-01 

R E S .  

12S 

12S 

01 

01 

R E M A R K S  

4)  6)  

4)  5)  

TABLE 6.0-10 



INSTRUMENTATION PROGRAM 8c  COMPONENTS 
PARAMETER F^OW VEHICLE SSESM DWG. NO PAGE 

L  
1  
N  
E  

M E A S .  N R .  
M E A S U R E M E N T  N A M E  A N D  

O R  C O M P O N E N T  
R A N G E  O R  

P A R T  N O .  
F L T .  
P E R  

%  
P O S  
E R R  

I N S .  
E N G .  

T E L E M E T E R  
C H A N N E L  

R E S .  

F  
L  
T .  

C  
A  
L  

R  
E  
Q  

R E M A R K S  

F1-408 Flow- ECS Flowmeter  
DC Ampli f ier  

0 .2  to  3  lb /hr  
50M12400 

EF3-X-05-01 45 Y 01  5)  

T A B L E  6 . 0 - 1 1  



INSTRUMENTATION PROGRAM & COMPONENTS 
PARAMETER Signal VEHICLE 

SSESM . NO PAGE 

L 
1 
N 
E 

MEAS. NR. 
MEASUREMENT NAME AND 

OR COMPONENT 
RANGE OR 
PART NO. 

FLT. 
PER 

* 
POS 
ERR 

INS. 
ENG 

TELEMETER 
CHANNEL RES. 

F 
L 
T. 

C 
A 
L 

R 
E 
O 

REMARKS 

Kl-701 Voltage Sensor No. 1 0 or 5 VDC EF3-X-04-02 12S Y 02 

K2-701 Voltage Sensor No. 2 0 or 5 VDC EF3-X-04-03 12S Y 02 

K6-701 Lights LH2 Tank 0 or 5 VDC EF3-X-05-05 12S Y 02 

K7-701 Lights LH2 Tank 0 or 5 VDC EF3-X-05-06 12S Y 02 

K8-701 Blowers On 0 or 5 VDC EF3-X-05-07 12S Y 02 

K9-701 Oxygen Heater 701A6 On 0 or 5 VDC EF3-X-05-08 12S Y 02 

K10-701 Oxygen Heater 701A7 On 0 or 5 VDC EF3-X-05-08 12S Y 02 

Kll-701 Exterior Lights On 0 or 5 VDC EF3-X-05-09 12S Y 02 

K12-701 Airlock Light On 0 or 5 VDC EF3-X-05-10 12S Y 02 

TABLE 6.0-12 



INSTRUMENTATION PROGRAM 8c  COMPONENTS 
PARAMETER Voltage ,  Current  & Frequency 

M E A S .  N R .  

Ml-701 

M2-701 

M3-701 

M4-701 

M5-701 

M6-701 

M7-701 

M E A S U R E M E N T  N A M E  A N D  
O R  C O M P O N E N T  

Voltage  Bus 7D10 

Vol tage  Bus 7D30 

Vol tage  Bus 7D30 

Current  Bus  7D10 
DC Ampli f ier  

Current  Bus  7D30 
DC Ampli f ier  

Current  Bus  7D50 
DC Ampli f ier  

Vol tage  5  VDC Measur ing 
Supply  

VEHICLE SSESM DWG. NO. PAGE 

R A N G E  O R  
P A R T  N O .  

0 to  28 VDC 

0  to  28 VDC 

0  to  28 VDC 

0  to  120 Amps 

0  to  24 Amps 

0  to  120 Amps 

0  to  5  VDC 

F L T  
P E R  

% 

P O S .  
E R R  

I N S .  
E N G .  

T E L E M E T E R  
C H A N N E L  

EF3-X-04-04 

EF3-X-04-05 

EF3-X-04-06 

EF3-X-04-07 

EF3-X-04-08 

EF3-X-04-09 

EF3-X-04-10 

12S 

12S 

12S 

12S 

12S 

12S 

12S 

02 

02 

0 

0  

02 

02 

02 

R E M A R K S  

4) 

4)  

4)  

4)  

4)  

4)  
4)  

TABLE 6.  0-13 



SECTION 7.0 HANDLING SEQUENCE 

7.  1 GENERAL 

This  Sect ion descr ibes  receiving the SSESM at  KSC, checkout  of  
SLA, SSESM instal la t ion in  SLA, SLA and IU mating,  and spacecraf t  
mat ing and forward bui ldup.  

7 . 2  RECEIVING OF SSESM AT KSC (Figures  7 .2-1 through -3)  

7 .  2 .  1  The SSESM is  shipped from MSFC, Huntsvi l le ,  to  KSC. 

7 . 2 . 2  T h e  S S E S M  i s  t r a n s f e r r e d  t o  M a n n e d  S p a c e c r a f t  O p e r a t i o n s  
Bui lding (MSOB),  MILA. 

7 .  2 .  3  The SSESM is  removed from the shipping container  by:  

a .  Removal  of  upper  sect ion of  the  container .  

b .  Instal la t ion of  handl ing r ing on SSESM. 

c .  Removal  of  a l l  c lamping devices  on the SSESM, freeing 
i t  f rom the lower sect ion of  the  shipping container .  

d .  Using a  hois t ing s l ing and the crane faci l i t ies  a t  MSOB. 

w 
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FIGURE 7.2-1- ARRIVAL OF SSESM AT THE TEST AND CHECKOUT FACILITIES 
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THE METEROID LHHLL H, 
I I TIC--EL IN 4 PLACES HOR 
CLA.V.P INSTALLATION 

HOISTING 

FIGURE 7.2-2 - METHOD OF HOISTING SSESM 
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H O  
S L  

A I R L O C K  
U N I T  

FIGURE 7.2-3 -  REMOVAL OF SSESM FROM STORAGE CONTAINER 
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7* 3  CHECKOUT OF SLA PRIOR TO SSESM INSTALLATION 
(Figure 7.  3-  1)  

7 .  3 .  1  Receive SLA and instal l  in  the work s tand a t  MSOB. 

7 .3 .2  Perform inspect ion.  

7 .3 .3  Instal l  open i tems:  

a .  Separat ion system 

b.  Umbil ical  

c .  Associated wir ing 

d.  Instrumentat ion 

7 .3 .4  Perform cont inui ty  check.  

7.  3 .  5  Demate SLA. 

7 .3 .6  Transfer  SLA upper  sect ion to  the next  s ta t ion.  
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FIGURE 7.  3-1 -  SLA SEPARATED 
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7.4 SSESM INSTALLATION IN SLA LOWER SECTION 
(Figures  7 .4-1 through -3)  

7 .4 .  1 Instal l  SSESM in the SLA lower sect ion.  

7 .4 .Z Adjust  the a t tachment  f i t t ings.  

7 .4 .3  Verify the a l ignment .  

7 . 4 . 4  M a t e  t h e  e l e c t r i c a l  c o n n e c t o r s  a n d  v e r i f y  t h e i r  c o m p a t i ­
bi l i ty .  

7 .  4 .  5  Demate.  

7 . 4 . 6  T r a n s f e r  t h e  S S E S M  t o  t h e  n e x t  s t a t i o n .  

I 
f 

* 
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FIGURE 7.4-2 - SSESM AND LOWER SLA ASSEMBLY 
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7.  5  SLA LOWER SECTION AND IU MATING FOR TEST AND CHECKOUT 
(Figure 7.  5-1)  ~~ "  

7.  5 .  1 Receive IU.  

7.  5 .  2  Mate SLA lower sect ion to  IU.  

7.  5 .  3  Perform mechanical  f i t  check and ver i fy  mechanical  
a l ignment .  

7 .5 .4  Perform electr ical  f i t  check.  

7.  5 .  5  Demate SLA from IU.  

7 .5 .6  Transfer  IU and SLA lower sect ion to  the next  s ta t ion.  

7.  5 .  7  Not  shown:  Verif icat ion of  CM/SLA mechanical  com­
pat ibi l i ty  and s torage of  SLA. 
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FIGURE 10-i  -  LOWER SLA MATED TO IU FOR TEST AND CHECKOUT 
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7.  6 SPACECRAFT MATE AND FORWARD BUILDUP 
(Figure 7 .6-1 through -3)  

7.  6 .  1  Instal l  complete  SSESM in SLA lower sect ion.  

7.  6 .  2  Verify interface and al ignment .  

7 .6 .3  Mate SLA upper  sect ion to  SLA lower sect ion.  

7 .6 .4  Instal l  in ternal  access  platform set .  

7.  6 .  5  Mechanical ly  mate  CSM to SLA. 

7 .6 .6  Verify CSM/SLA mechanical  a l ignment .  

7.  6 .  7  Electr ical ly  mate  CSM to SLA. 

7 .6 .8  Verify CSM/SLA electr ical  interfaces .  

7 .6 .9  Buildup forward deck.  

7.  6 .  10 Instal l  forward heat  shield.  

7.  6 .  11 Instal l  ordnance devices .  

7 .6 .  12 Spacecraf t  t ransferred to  Launch Complex (LC).  

7-13 



A I R L ^ C  
U N I T  

H A N D L I N G  
R I N G  

L O W E R  
S L A  

FIGURE ( .D-1 -  SSESM INSTALLATION IN LOWER SLA PRIOR TO MATING 
WITH THE FLIGHT VEHICLE 
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SECTION 8.0 MAINTENANCE CONCEPT 

8.  1 INTRODUCTION 

8.  I .  1 Purpose 

The maintenance concept  for  the SSESM is  presented in  
this  Sect ion.  I t  shal l  be used by MSFC and contractors  when developing 
maintenance program plans to  insure adequate  maintenance for  the 
SSESM. 

8 .1 .2  Scope 

This  concept  appl ies  to  a l l  orbi ta l  maintenance act ivi t ies  
occurr ing on the SSESM system af ter  docking takes  place.  

8 .1 .3  Object ives  

The pr incipal  object ive of  this  maintenance concept  is  to  
provide a  basel ine for  systematic  maintenance planning for  the SSESM 
logis t ics  support .  Systematic  maintenance planning is  required in  
order  to  accomplish the fol lowing:  

a .  Increased equipment  avai labi l i ty .  

b .  Increased repair  re l iabi l i ty .  

c .  Increased safety for  equipment  and personnel .  

d .  Reduced probabi l i ty  of  human error .  

The above object ives  are  at ta ined by achieving the fol lowing:  

a .  Verif ied maintenance procedures  and maintenance 
technical  support  data .  

b .  Compatible  man-machine relat ionships  for  successful  
complet ion of  maintenance act ivi t ies .  

c .  Adequate  t ra ining for  personnel  to  perform maintenance 
of  the SSESM. 
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8.1 .4  Concept  Revis ions  

This  concept  provides  the  pre l iminary  maintenance  program 
for  a l l  organizat ions  performing logis t ics  p lanning funct ions .  As  analys is  
and program def in i t ion  proceed,  th is  concept  wi l l  be  subject  to  addi t ions ,  
de le t ions ,  and modif ica t ions .  These  changes  should  be  jus t i f ied  by appro­
pr ia te  technical  or  management  s tudies .  

8 .1 .5  Appl icable  Documents  

The fol lowing documents  shal l  be  used for  reference  to  a id  
in  the  maintenance  planning for  the  SSESM. In  case  of  conf l ic t  be tween 
th is  document  and the  referenced documents ,  the  referenced documents  
shal l  apply:  

Ast ronaut  Tra ining Plan (not  re leased)  

Apol lo  Logis t ics  Suppor t  P lan  (NHB 7500.  1)  

SSESM Maintenance  Plan  (not  re leased)  

8 .  2  BASIC CONCEPTS 

8 .  2 .  1  Miss ion Concept  

The present  miss ion concept  requires  tha t ,  in  the  event  
of  a  malfunct ion in  any cr i t ica l  sys tem,  the  miss ion wi l l  be  abor ted .  I t  
i s  the  in tent  of  th is  maintenance  concept  to  extend the  miss ion concept  
to  permit  an  a t tempt  to  repai r  the  sys tem pr ior  to  i ssuing an  order  to  
abor t .  

8 .  2 .  2  Spares  Concept  

A l imi ted  number  of  spare  par ts  wi l l  be  provided for  in-
space  maintenance .  Candidates  for  spares  wi l l  be  ident i f ied  as  the  resul t  
of  performance of  a  maintenance  requirements  analys is .  The ac tual  
spares  to  be  t ranspor ted  wi th  the  SSESM wil l  be  determined f rom a  
deta i led  spare  par ts  analys is .  This  spare  par ts  analys is  wi l l  consider ,  
as  a  minimum, the  fo l lowing:  (a)  Rel iabi l i ty ;  ( l>)  Cr i t ica l i ty ;  (c)  Feas ib i l i ty ;  
(d)  Weight  Const ra in ts .  Spare  par ts  wi l l  only  be  considered for  suppor t  of  
the  Environmenta l  Control  System (ECS) .  
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8.2 .3  Maintenance  Concept  

Maintenance  on the  SSESM wil l  be  performed by removing 
and replac ing malfunct ioned components .  Disposal  of  defect ive  components  
wi l l  be  accompl ished by s towing them in  appropr ia te  locat ions  in  the  Spent  
Stage .  No a t tempt  wi l l  be  made to  re turn  defect ive  components  to  Ear th .  
St ructura l  repai r  wi l l  be  considered,  depending on development  of  adequate  
repai r  techniques .  The maintenance  requirements ,  tool  requirements ,  
as t ronaut  t ra in ing requirements ,  e tc .  ,  wi l l  be  ident i f ied  by a  maintenance  
analys is  ( to  be  performed in  accordance  wi th  NHB 7500.  1) .  Repai r ,  in  
l ieu  of  component  replacement ,  wi l l  be  considered i f  jus t i f ica t ion i s  
provided by means  of  maintenance  analys is  or  o ther  t rade  s tudies .  
Components  which a re  capable  of  be ing removed and replaced or  repai red  
wi l l  be  ident i f ied  in  the  SSESM maintenance  plan  ( to  be  developed a t  a  
la ter  date) .  Maintenance  wi l l  be  considered only  on the  SSESM Environ­
menta l  Control  System (ECS)  due  to  the  high miss ion cr i t ica l i ty  of  th is  
sys tem.  

8 .  3  TYPES OF MAINTENANCE 

8 .3 .1  Prevent ive  Maintenance  (Scheduled Maintenance)  

Prevent ive  maintenance  i s  def ined as  any planned mainte­
nance  ac t ion which i s  performed to  mainta in  the  sys tem in  a  sa t i s fac tory  
opera t ional  condi t ion .  This  consis ts ,  normal ly ,  of  sys temat ic  inspect ions ,  
servic ing,  and the  detec t ion and correc t ion of  inc ip ient  malfunct ions  before  
they occur  or  develop in to  major  malfunct ions .  

8 .3 .2  Correct ive  Maintenance  (Unscheduled Maintenance)  

Correct ive  maintenance  i s  any maintenance  ac t ion which i s  
performed as  the  resul t  of  a  fa i lure  and i s  performed in  order  to  res tore  
the  equipment  to  sa t i s fac tory  opera t ional  condi t ion .  

8 .  4  MAINTENANCE LEVELS 

Levels  of  maintenance  have been ident i f ied  in  order  to  ca tegor ize  
maintenance  ac t iv i t ies  on a  funct ional  and locat ion bas is .  Levels  of  
maintenance  for  the  S-IVB Workshop are  descr ibed as  fol lows:  

8 .4 .1  Fi rs t  Level  

F i rs t - level  maintenance  includes  a l l  maintenance  ac t iv i t ies  
accompl ished di rec t ly  on sys tem-ins ta l led  hardware .  This  inc ludes  faul t  
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i so la t ion,  removal  and replacement  of  components ,  servic ing,  replenishing,  
inspect ion,  and repai r - in-place  ac t iv i t ies  performed on the  Workshop 
whether  i t  be  in  space  or  on the  ground pr ior  to  launch.  

8 . 4 . 2  S e c o n d  L e v e l  

Second- level  maintenance  includes  a l l  ac t iv i t ies  performed 
in  d i rec t  suppor t  of  f i r s t - level  maintenance  and involves  d isposi t ion  or  
repai r  of  hardware  removed dur ing f i rs t - level  maintenance  ac t iv i t ies .  
In  v iew of  the  phi losophy d iscussed in  paragraph 10.  2 .  3 ,  no  second- level  
or  lower- level  maintenance  wi l l  be  required .  

8 .  5  MAINTENANCE STANDARDS 

Space  maintenance  ac t iv i t ies  demand the  appl ica t ion of  h igh qual i ty  
s tandard  maintenance  proct ices .  Speci f ica t ions  must  be  developed which 
del ineate  in-space  maintenance  requirements  to  be  met  in  regard  to  torque,  
c leanl iness ,  bonding solder ing,  and lockwir ing.  Maintenance  d i rec t ives  
and procedures  shal l  implement  these  speci f ica t ions  as  appl icable .  
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SECTION 9.0 TEST AND SIMULATION FACILITIES 

9.  1  GENERAL 

Substant ia l  tes t  faci l i ty  capabi l i ty  exis ts  a t  the MSFC with present  
and planned faci l i t ies .  The appl icabi l i ty  of  the  exis t ing faci l i t ies  to  
the development  and tes t  of  a  SSESM is  discussed in  this  Sect ion.  

9 .2  EXISTING FACILITIES 

To supplement  the mechanical ly- induced vibrat ion spectrum, 
use could be made of  the recent ly-completed acoust ical  Test  Posi t ion 
116.  This  unique faci l i ty  provides  a  clean acoust ical  environment  
which can subject  the SSESM to a  s imulated acoust ical  spectrum 
equivalent  to  that  encountered during CM detaching and docking 
maneuve rs .  

The s t ructural  integri ty  of  the a i r  lock and the docking s t ructure  
could be ver i f ied by te ther ing both the assembled a i r  lock and CM from 
the top of  the 425-foot-high Saturn V Dynamic Test  Stand.  The extreme 
length of  the suspension cables  would induce negl igible  horizontal  
components  and permit  s imulated in-space docking maneuvers .  

The Saturn V Dynamic Test  Stand also houses  the largest  U.S.  
Low Gravi ty  Test  Faci l i ty .  This  faci l i ty  could be ut i l ized to  ver i fy  
the design and to  es tabl ish in-f l ight  f luid f low character is t ics  such as  
would be encountered by the environmental  control  and other  gaseous 
or  f luid systems.  

The CTL Area can accommodate  component  system development  
and ver i f icat ion tes ts  involving hazardous propel lants  and high-pressure 
gases  as  employed by the s lug environmental  control  system. In 
addi t ion,  newly and especial ly  developed components ,  such as  valves ,  
regulators ,  switches,  gauges,  and heat  exchangers ,  could be evaluated 
for  system compatibi l i ty  and response character is t ics .  

The recent ly-completed Test  Posi t ion 500 could be employed in  
the development  of  hazardous cryogenic  handl ing,  t ransfer ,  s torage,  
and dumping techniques as  would be encountered during orbi ta l  hydrogen 
tank blowdown,  as  wel l  as  faci l i ta te  the solut ion to  inevi table  unforseen 
problems which frequent ly  occur  in  system design and development  
effor ts .  



The current ly-funct ional  GSE Area could be ut i l ized in  develop­
ment  of  SLA panel  explosive removal  techniques.  The random motion 
devices  could be employed to  s imulate  the act ion of  the S-IVB Workshop 
in  a  per turbed orbi t  while  act ivat ing SLA panel  deployment .  

In  general ,  the aforementioned tes t  faci l i t ies  are  but  a  few of  
those exis t ing which could considerably benefi t  an austere  in-house 
development  of  the SSESM. All  of  the tes t  posi t ions and areas  are  
ful ly  instrumented to  sense and record the required design and tes t  
phenomena.  As the program guidel ines  and operat ional  requirements  
sol idify,  i t  i s  ant ic ipated that  other  exis t ing Test  Laboratory faci l i t ies  
and component  tes t  posi t ions can be used to  greater  advantage than 
present ly  envis ioned.  
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SECTION 10.0 CREW FAMILIARIZATION PLAN 

10.  1 GENERAL 

A descr ipt ion of  a  proposed Crew Famil iar izat ion Program for  
the S-IVB Workshop and spent  s tage experiments  is  presented in  this  
Sect ion.  This  plan wil l  assure  t imely ident i f icat ion and integrat ion of  
a l l  famil iar izat ion resources  and services  necessary to  insure adequate ,  
t imely,  and economical  famil iar izat ion support  for  the crew members .  
This  plan shal l  be conducted within the guidel ines  and ground rules  
es tabl ished for  the overal l  as t ronaut  famil iar izat ion program and shal l  
be control led and monitored by MSC. 

This  plan conforms to  NHB-7500.  1,  Apollo Logis t ics  Require­
ments  Plan,  November 1965;  MSFC Logist ics  Support  Requirements  
Plan,  January 1966;  and NPC 500.1,  Apollo Configurat ion Management  
Manual ,  May 1964. .  

10.2 FAMILIARIZATION CONCEPT 

10.2.1 Descr ipt ion 

This  famil iar izat ion concept  is  a  proposed method of  
accomplishing crew famil iar izat ion for  the S-IVB spent  s tage,  the 
SSESM, and the experiments .  This  concept  wil l  assure  the effect ive 
control  and management  required to  ident i fy ,  develop,  provide,  and 
maintain a  famil iar izat ion program for  the orbi ta l  workshop.  

All  crew members  wil l  be  t ra ined in  the deployment  
and use of  a i r  lock and workshop equipment ,  including equipment  
required in  MSFC-developed experiments .  Cont ingency t ime wil l  be 
included throughout  the famil iar izat ion program to al low for  unexpected 
events  or  task diff icul t ies .  

I t  i s  es t imated that  three or  four  months wil l  be  required 
for  actual  crew famil iar izat ion.  This  wil l  cover  f ive pr imary famil iar i ­
zat ion areas  and wil l  be  divided into four  phases .  
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10.2 .2  Famil iar iza t ion Areas  

The pr imary famil iar iza t ion areas  are  as  fol lows:  

a .  Crew sys tem equipment  handl ing and opera t ion.  

b .  S-IVB Workshop act ivat ion and pass ivat ion procedures  

c .  Exper iment  equipment  t ransfer ,  opera t ion,  and data  
col lec t ion.  

d .  S-IVB Workshop shutdown.  

e .  Safe ty  procedures  and cont ingencies .  

10 .2 .3  Famil iar iza t ion Phase  

The program wil l  be  d ivided in to  the  fol lowing phases :  

a .  Orienta t ion of  miss ion requirements  and subsystems 
capabi l i t ies .  Ast ronaut /equipment  in ter face  wi l l  be  
def ined and component  funct ions  wi l l  be  in t roduced.  

b .  Simulat ion of  man-machine  miss ion requirements  to  
val idate  equipment  locat ions  and layout .  

c .  Simulat ion of  man-machine  miss ion requirements  
incorporat ing recommended modif ica t ions .  

d .  Tota l  miss ion s imula t ion;  reduced gravi ty ,  h igh 
f idel i ty  s imula t ion of  equipment  and man-equipment  
funct ional  requirements .  

Af ter  the  or ienta t ion per iod,  in tegra ted  miss ion 
s imula t ion wi l l  be  conducted in  a  Spent  Stage  funct ional  mockup.  
Reduced gravi ty ,  vacuum,  and a tmospher ic  condi t ions  to  be  encountered 
dur ing the  ac tual  miss ion wi l l  be  s imula ted  where  necessary .  A con­
t inuous  evaluat ion of  the  famil iar iza t ion program wil l  be  conducted to  
determine that  famil iar iza t ion course  object ives  a re  met .  
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10.2 .4  Elements  Required  

The e lements  required  to  ident i fy ,  provide  control  of ,  
and manage the  famil iar iza t ion program are  the  fol lowing:  

a .  Famil iar iza t ion Requirements  Analys is .  -  A 
sys temat ic  famil iar iza t ion requirements  analys is  wi l l  be  made of  the  
post  docking to  CSM-SSESM separa t ion sequence of  events ,  sys tems 
analys is ,  maintenance  analys is ,  and exper iment  outputs  to  ident i fy  
those  crew member  tasks  that  require  famil iar iza t ion and associa ted  
lamil iar iza t ion equipment .  The famil iar iza t ion requirements  analys is  
wi l l  be  made a long the  guidel ines  deta i led  in  paragraph 10.3 .  The 
analys is  wi l l  form the  bas is  of  the  famil iar iza t ion plans  and famil iar i ­
za t ion equipment  speci f ica t ion.  

b .  Famil iar iza t ion Plans-  -Famil iar iza t ion plans  
wi l l  be  developed to  cover  equipment  and famil iar iza t ion requirements  
ident i f ied  in  the  famil iar iza t ion requirements  analys is .  Each wi l l  be  
developed a long the  guidel ines  deta i led  in  paragraph 10.4 .  A program 
plan wi l l  be  developed that  wi l l  g ive  v is ib i l i ty  to  the  to ta l  famil iar iza t ion 
requirements  and wi l l  indica te  a reas  for  cross- t ra in ing and unscheduled 
redundancies .  

c * Implementa t ion.  -  Some of  the  pr ime considera t ions  
dur ing the  implementa t ion per iod are  in ter -Center  schedule  mi les tones ,  
in ter face  famil iar iza t ion requirements ,  and miss ion requirements .  
MSFC wil l  provide  a  technical  coordinator  to  NASA Headquar ters  and 
MSC.  

d .  Management .  -MSC wil l  provide  the  necessary  
program coordinat ion and control  to  assure  that  the  famil iar iza t ion 
program covered here in  meets  MSC program miles tones  and s tandards .  
Necessary  management  control  through di rec t ives ,  ins t ruct ions ,  and 
procedures  wi l l  be  provided.  Techniques  such as  PERT,  EDS,  con­
f igura t ion management ,  e tc . ,  wi l l  be  u t i l ized for  ef fec t ive  and econo­
mical  management  of  the  famil iar iza t ion program.  

1 0 •  3  FAMILIARIZATION REQUIREMENTS ANALYSIS 

10.  3 .  1  Purpose  

The purpose  of  the  famil iar iza t ion requirements  
analys is  i s  to  ident i fy  speci f ic  famil iar iza t ion requirements  and 
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famil iar iza t ion equipment  for  the  S-IVB Workshop miss ion-  This  
analys is  wi l l  be  a  sys temat ic  review of  the  SSESM exper iments  and 
thei r  re la ted  opera t ions  and maintenance  tasks .  A par t  of  th is  opera­
t ions  and maintenance  analys is  has  a l ready been accompl ished.  

10 .3 .2  Fl ight  Equipment  Analys is  

Fl ight  equipment  tha t  requires  crew famil iar iza t ion 
for  sa t i s fac tory  opera t ion wi l l  be  ident i f ied  and ca tegor ized in  
accordance  wi th  i t s  miss ion cr i t ica l i ty ,  complexi ty  of  opera t ion,  
physica l  const ra in ts  imposed upon crew members ,  in ter face  wi th  
o ther  equipment ,  safe ty  considera t ions ,  and cont ingencies .  Expend­
able  and recoverable  equipment  wi l l  be  ident i f ied  and thei r  s towage 
procedures  def ined.  

10.  3 .  3  Task Analys is  

Tasks  required  to  perform each normal /emergency 
opera t ional  funct ion wi l l  be  def ined.  A comprehensive  and sys temat ic  
review of  the  f l ight  equipment  and task  analyses  wi l l  be  conducted to  
determine to ta l  task  famil iar iza t ion and individual  task  famil iar iza t ion 
requirements .  Speci f ic  task  procedures  wi l l  be  def ined.  Es t imates  
of  t ime,  in  minutes ,  required  to  perform each task  wi l l  be  made.  
These  es t imates  wi l l  be  revised a t  the  end of  the  crew famil iar iza t ion 
program to  indicate  a  more  rea l is t ic  task  t ime fac tor  based upon 
s imula ted  opera t ion t ime.  Each task  wi l l  be  ident i f ied  to  indicate  i t s  
cr i t ica l i ty  to  miss ion success ,  degradat ion of  equipment ,  perceptual  
requirements ,  motor  ski l l  demands ,  judgmenta l  requirements ,  and 
number  of  c rew members  required .  

10 .3 .4  Famil iar iza t ion Equipment  and Faci l i t ies  Analys is  

Famil iar iza t ion equipment  and fac i l i t ies  analyses  wi l l  
be  made to  determine requirements  and avai labi l i ty  da tes .  Selec t ion 
and provis ioning of  famil iar iza t ion equipment  wi l l  be  made based on 
th is  analys is .  Before  fabr ica t ion,  famil iar iza t ion equipment  speci f i ­
ca t ion wi l l  be  prepared and approved for  each famil iar iza t ion equip­
ment  end i tem.  Appropr ia te  conf igura t ion control  procedures  wi l l  be  
implemented to  mainta in  famil iar iza t ion equipment  end i tem compat i ­
bi l i ty  wi th  the  opera t ional  program equipment .  
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10.3.5 Nature  of  Famil iar izat ion 

The most  economical  and effect ive methods of  teaching 
wil l  be used.  Famil iar izat ion aids ,  components ,  operat ional  equip­
ment ,  and s imulators  wil l  be used for  or ientat ion and task-based 
famil iar izat ion.  Orientat ion of  mission requirements ,  subsystem 
capabi l i t ies  and component  funct ions is  required to  famil iar ize  the 
crew members  with tasks  to  be performed.  Equipment  bui l t  to  actual  
operat ional  system specif icat ions and s imulators  wil l  be  used to  
develop exact  unique ski l ls  and to  meet  specif ic  famil iar izat ion objec­
t ives .  Exis t ing operat ional  equipment  and s imulators  wil l  be ful ly  
ut i l ized.  Famil iar izat ion faci l i t ies ,  as  determined by the faci l i t ies  
analysis ,  wil l  be  provided.  Extensive renovat ion wil l  not  be accom­
plished unless  i t  i s  considered cr i t ical  to  the famil iar izat ion program 
mission.  

10.3.6 Famil iar izat ion Outl ine 

A famil iar izat ion out l ine wil l  be  prepared from the 
famil iar izat ion requirements  analysis  data .  The out l ine wil l  def ine 
the courses ,  equipment ,  in tegrated resources ,  and services  necessary 
for  crew famil iar izat ion in  each program phase as  s ta ted in  para­
graph 10.2.  This  out l ine wil l  provide a  basis  for  the famil iar izat ion 
plans,  and the est imated t ime required to  complete  each course.  

10.  4  FAMILIARIZATION PLANS 

10.4.  1 Purpose 

The famil iar izat ion plan wil l  provide documented 
sources  for  ident i fying lesson plans,  resources  and controls  to  
assure  that  famil iar izat ion requirements  are  met .  

10.4.2 Course Descr ipt ion and Outl ine 

A course descr ipt ion and out l ine wil l  be  prepared from 
the famil iar izat ion out l ine data  for  each program phase (see para­
graph 10.2) .  I t  wi l l  contain the basic  organizat ion mater ia l  and an 
i temized l is t ing of  each famil iar izat ion requirement ,  including the 
t ime clement  required for  famil iar izat ion.  The data  wil l  contain 
i n f o r m a t i o n  s u c h  a s  s e c u r i t y  c l a s s i f i c a t i o n ,  c o u r s e  o b j e c t i v e  a n d  
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scope,  course  length  in  manhours ,  locat ion of  famil iar iza t ion,  
famil iar iza t ion methods  to  be  used,  required  famil iar iza t ion equip­
ment ,  and cont ingencies .  The course  descr ip t ion and out l ine  data  
wi l l  be  used to  develop lesson plans .  

10 .4 .3  Lesson Plans  

Lesson plans  wi l l  be  prepared for  each program 
opera t ion to  def ine  the  famil iar iza t ion accompl ishments  required  
for  dai ly  performance.  In  addi t ion  to  opera t ional  and equipment  
procedures ,  the  lesson plans  wi l l  inc lude cont ingencies ,  equipment  
re la t ionships  and in ter faces ,  miss ion cr i t ica l i ty ,  safe ty  procedures ,  
evaluat ion data ,  and condi t ions  tha t  would  necess i ta te  abor t .  S imul­
taneous  crew par t ic ipat ion a t  d i f ferent  work s ta t ions  wi l l  be  covered.  

10 .4 .4  Schedules  

Schedules  wi l l  be  developed f rom the  course  descr ip­
t ion and out l ine ,  the  la tes t  Apol lo  Program schedules ,  and MSC 
as t ronaut  famil iar iza t ion schedule .  They wi l l  conta in  provis ioning 
data  re la t ive  to  famil iar iza t ion equipment ,  fac i l i t ies ,  lesson plans ,  
ins t ructors ,  and crew members .  This  par t  of  the  famil iar iza t ion 
plan  wi l l  g ive  v is ib i l i ty  to  the  to ta l  c rew famil iar iza t ion program and 
wi l l  c lear ly  por t ray  major  famil iar iza t ion mi les tones ,  c r i t ica l  
famil iar iza t ion events ,  schedule  s l ippage or  compromise  provis ioning 
inadequacies  and current  s ta tus .  

10 .4 .5  Famil iar iza t ion Evaluat ion 

A performance measurement  sys tem wil l  be  developed 
to  assure  an  ef fec t ive  famil iar iza t ion program and crew-system 
integra t ion.  MSC wil l  evaluate  the  crew prof ic iency in  re la t ion  to  the  
famil iar iza t ion course  object ives .  Approval  of  c rew eff ic iency to  
successful ly  conduct  miss ion opera t ions  wi l l  be  the  responsibi l i ty  of  
MSC.  

1 0 - 6  



10.5 IMPLEMENTATION 

The preparat ion for  crew famil iar izat ion wil l  consis t  of  the  
fol lowing:  

a .  A detai led preparat ion and presentat ion of  data  
ident i f ied in  the famil iar izat ion requirements  
analysis  and famil iar izat ion plans.  

b .  Design and fabricat ion of  addi t ional  famil iar izat ion 
equipment  def ined in  the famil iar izat ion requirements  
analysis .  

c .  Uti l izat ion of  equipment  and faci l i t ies  ident i f ied in  the 
famil iar izat ion requirements  analysis .  

d .  An evaluat ion of  knowledge and ski l ls  required to  
conduct  crew famil iar izat ion.  

To assure crew proficiency,  crew famil iar izat ion wil l  be  
conducted using the course descr ipt ion and out l ine,  lesson plans,  
famil iar izat ion equipment  and faci l i t ies  ident i f ied/developed in  the 
technical  requirements  analysis  and famil iar izat ion plan developed 
phases .  

NASA configurat ion management  techniques wil l  be used for  
famil iar izat ion equipment  provis ioning and control  to  assure  that  the 
equipment  is  current  with f l ight  hardware configurat ion and program 
schedules .  

A monthly s ta tus  report  wil l  be  submit ted.  In addi t ion to  the 
information required by the report ing procedures ,  the report  wil l  
contain any problem encountered and the solut ion,  schedule  s l ippages 
with just i f icat ion and recommended correct ive act ion,  and current  
s ta tus .  

Famil iar izat ion evaluat ion reports  wil l  be  submit ted by the 
instructor  a t  the complet ion of  each lesson.  This  report  wil l  
contain lesson number and t i t le ,  name of  instructor ,  names of  crew 
members  par t ic ipat ing,  actual  t ime required for  course complet ion,  
evaluat ion of  crew proficiency,  degree of  famil iar izat ion equipment  
eff ic iency,  recommendat ions to  improve lesson plan,  and recommen­
dat ions concerning crew-system interfaces .  
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10.6  FAMILIARIZATION MANAGEMENT 

The methods  and procedures  speci f ied  here in  wi l l  provide  
assurance  that  the  crew famil iar iza t ion requirements  for  the  S-IVB 
Spent  Stage  Exper iment  wi l l  be  sa t i s f ied .  I t  wi l l  assure  that  
requirements  are  ident i f ied  and sa t i s f ied  in  a  manner  and t ime f rame 
permit t ing  ef fec t ive  in tegra t ion and control  of  th is  program with  the  
MSC as t ronaut  t ra in ing program.  

Major  mi les tones ,  program elements ,  and funct ional  f low 
paths  are  shown in  Figure  10.6-1 .  Each funct ion i s  shown wi thin  i t s  
program element  and i s  def ined wi th in  the  program element  text  shown 
for  tha t  funct ion.  Each funct ion wi l l  be  fur ther  def ined and mainta ined 
dur ing the  l i fe  of  the  program.  

The documenta t ion developed for  each of  the  funct ions  i s  shown 
in  Figure  10.6-2 .  The documenta t ion used wi l l  be  s t ructured to  per­
mit  common use  in  es tabl ishing the  famil iar iza t ion basel ines  and in  
performing program requirements .  Documenta t ion wi l l  be  revised 
throughout  the  program to  mainta in  famil iar iza t ion and equipment  
current  wi th  program conf igura t ion and schedules .  
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FIGURE 10.6-2 -  FAMILIARIZATION FUNCTIONS AND RELATED DOCUMENTATION 
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