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I.0 Introduction

MSFC

FI,IGHT MISSION DIRECTIVE

APOLLO-SATURN 205 MISSION

[.l Document's Purpose: Tile purpose of this directive is to provide,

under one cover, coordinated direction for the AS-205 Space Vehicle Flight.

Within this document, mission objectives are specified, vehicle configura-

tiot. is described and referenced, flight trajectories, data acquisitien

requirements, instrumentation requirements, and detailed documentation

requirements necessary to meet launch vehicle mission objectives are de-
fined and/or referenced.

1..2 Precedence: This mission directive impler.,ents the Apollo Flight
Mission Assignments Doc_,ment, (M-D HA 500-11_), iu accordance with the MSF

Flight Mission Directive for tile Apol.!o-Saturn 205 Mission, the Mission

Ru/e_; Guidelines, tile Apollo Program Specification (SEO005-O01-I), and the
Apollo Test Require.merits, (NPC 500-10). It shall take precedence o.,er all

MSFC documents concerning tile mission with respect to the launch vehicle

for long r.':nge overall test pl.:_llning and contro!.

Subsidiary doc,,nentntion to t[le Mission .Di.rective includes the detailed

MSFC inputs to the Laun('h and Fli,,ht Rules and to the Program Support Re
quirements Document.

Supporting documents, drawings, and reports directly related to the

implementation of this blission Directive which are referenced throughout

the. text must reflect the ove,.ali test planning and control represented by
this document.

In certain stipulated cases (e.g., Launch and Flight Rules) tcfcren.ed',•, , ,'
documents wilt take ptct.ed_.nlc when issued over the contents of this

mission directive in order Lo provide detailed updated requirements on a
current basis,

1.3 Sc_'ope: The blSFC Flight Mission Directive for the Apol lo-Saturn

205 Mission is the MSFC planning ,.locument that imp!.ements the requirements

and basic objectives specified by the Apollo Flight Mission Assignmer. ts

Doer:merit. It reflects in gre.ater detail the mission objectives, vehicle

configuration, fli,;ht trajectories and other requirements specified in the
MSF Hission Directive for this flight.

The scope of this document is satisficd by references to the documents

to be ,atilized for details in specific areas of endeavor as specified through-

out this d()c,lment. A list of referenced doctmlents is contained ',.n Appendix I_.

1.4 Rev{si.ons: Revisions to thi.s directive will be made at HSFC by

the Sat_rn IB Program Manager wht.'n necessary to refl_,ct major ch;_ny, es in

Lest plans. Such chatlges wil I. be documented and coordi_ated in accordance

with the implementation requirements of Lilt; MS[: Mission I;ire'_ti.ve for this
miss ion,

1-1



The latest revision of referenced documentation "ill be applicable.
The originator of specific documentation is responsible for the dis
tribution of r2visions and their use (so far as user cognizance of their
existence is concerned). Distributi.on of any such revisions must include
the Saturn 18 Program Manager.

1.5 ~~~ponsibilities:

1.• 5.1 MSFC: The Saturn 1/113 Test Offi.ce, in coaperatj.on wi.th
the Systems Engineering Office, is responsible [or collecting, coordLwting
and assembl ing the material content of this document. The folloHing n"

genizations have acceptc(l the responsibil ity for providing and coordi wting
the subject material. noted:

a. I-I!IB-E

b. R-AERO-P

c . I-MO-O

d. R-P&VE-VA
R-ASTR-S

c . R-ASTR-I

f. R-AERO- F

g. 1-1/18-1'

h. 1-1/1B--C;

1.. 1-1/1B-1'

.i . 1-110-R

Objcctives/Evaluatiol Criteria

Flight Descri~tion

Mission Operations Activities

Vl; h i c I e Co n fi g u rat ion

Instrument.ation

Data Analysis

KSC Checkout

Ground Support Equipmcllt

Mi~;siol1 Support ing Tests

Suppor t Rcqu i rcnlen t s

1.3.2 1'1SC; The: :'paec'craft and sp;icecraft opt'r;ltiol1s ilftl~r I iU
off are HSC rcspon~,;ibfli.ties (See Section 11/, Apollo Program Developmcnt:
Plan). Information COllt.ili.ned Hithill this document whi.ch is withi.!l the
HSC area of rcsponsU)ility is so stat.ed alHl is to be utilized for i.nforrnation
only. The r·1SC Flight Missiol Directi'lp for tile Apollo':-;aturn 20S Mission
applies <Inti is referenced in tllese ;In·;I~;.

I.J.3 KSC: Launch -"chicle c111'ckoul., countdown ;Iild launcll opera-
tions arc HSFC responsibilities dell!g:lled to KSC. Provisions for rt";FC in
put to such KSC rt!sponsiblc arl'as 11.1VC been indicated ',;,Ullin this document.
All ot.her illfol"r:l,1lion ...:ilh respc'ct to y'SC rl'sponsihll' nfl'as i~ for i.nfol~

mation only and subject to change.

I.() Tl!rmi.nology:

1.6. I Definitions: Definitions of terms used in thi.~; document
are consistent in g("!ll'ral with thos(' givl'n ill the NASA S1'-6001 Apollo
Tcrrnino logy.

1-2
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1.6.2 Abbreviations: Abbreviations used within tile document are

contained in Appendix A.

1.6.3 Designations: The Apollo Saturn 205 Mission designation is

used throughout the document when reference is made to the mission or flight

itself. The launch vehicle (excluding the spacecraft) is referred to as

the SA-205 vehicle (or launch vehicle) while the total space vehicle is

referred to as the AS-205 vehicle (or space vehicle). The intent in the use

of these designations is consistent with Instruction _tA2262.054, subject:

"Clarification of Apollo-Saturn IB and V Flight Mission Designations", from

OMSF MT_/Director, Apollo Program, dated April 12, ]965,
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2.0 Mission Objectives

2. I General :

2.1 .l Hission Purpose: The ba,_ic purpose of the Apollo-Saturn

205 Mission is to verify spacecraft/crew operations and subsystems per£orm-

ance for an orbftal mission of from 10 (minimum) to 14 days duration.

2.1,2 Mission Objectives Categoria_;

(a) PrimarxObjectives: Primary objectives are tllose which

are mandatory. Halfunctions of spacecraft or l.aunch veiiicle systems, ground

equipment, or in'_t.rt,mentation which would result in fdilure to acheive tl';ese

objectiw_.s wi. ll be. cause to hold or cancel, the mission until the malfunction

has been eliminated.

(b) Secm,dary Objectives: Secondary objectives are those

which are de.sirable but not mandatory, Malfunctions which would rest, it in

failure to attaitl these objectives may be cause to hol.d or cancel the mission
as indicated in the bliss|on Rules.

(c) The objectives category listing is according to priority.

This priority listing (primary vs. secondary) shall be utilized as a guide

when integrating and i.mi_Iementi_r,g all objectives for this mi_si_on. The

planned mission profi, l.e and mission support plans shall reflect the require-

ments el these objectives,

2.2 General Objectives
Assignments 1)oc,Jment):

(primary objectives listed in the Flight Mission

2,2.1 Verify spacecraft/crew operations for a mission of up to

14 days duration.

2.2.2

t.'qv i ronmen t
Det:ermine CSM subsystem performance in an earth orbital

2.2,3 l)c.monstrate crew/CSbl/launcl!, vehicle/rllission support

facJ lities performance during a long dr, ration earth orbital mi,;sioa.

2.3 Detailed Objectiw:s _exi_anded l.isting _of General 9bje :tives_:

2,3.1 Primar3!:": A dot:ailed e.xpanded listing of t:he above general

objectives for the Sk-205 launch w.'hicIe i.s not required since the only

launch vehicle primary objective is to insert the manned Block I Apollo
Spacecraft in a ,mar earth orbit.

2.3.2 Secondar;/:* No secondary object:ives are assigned for the
launch vehicle.

*I:_ture launch vehicle performance, data evaluation results, or major changes
may require additional objectives to be assigned for this lau,ich vehi.clo
f I ight.



2,3..'3 S_j)acecraft: The spacecraft detailed primary a,ad seco.dary

objectives are presc_Ited in the blSC Program Apot[o Flight Mission" Directive

for Mission A-205,
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3,0 Mission Description

3.1 Powered Fli_!t:

Tile AS-205 apace vheicte will be launched from I,aunch Complex 34
at. C_.,pc Kennedy on a 1.00 ° t," of N laur, ch a::imuth', The Flight Control.

Computer provides signal, s to the control syst:'_.m as required to rotate tile
vehicle to) t-he 72 ° g of N fli.ght: azimuth. The S-[B boost phase utilize.",

a preset time-tilt program whi.ch is in the LVI)C to prod,_ce a gravity

t:urn trajectory,

Inmledi.atel.y following S-IB engi.:,e cutoff, staging occurs. Al)prox-

imatety 2.5 seconds after S-I.B cutoff, the S-]IVB eugine is ignited, Approx-

Lu:ately 20 seconds after S-IVB ignition active aduptive acidance is initiated

utili:'ing tile lie:alive Guidance Mode (IGH) whl.ct_ navigates and guides the

vehicle into an ell. ipti.cal orbit havi.ng an 85 nautical iniie perigee and a

130 nautical, mite apogee.

The vehicle - "re.,erence trajcct:or, _ill 1,e (,ont_ined in the I,aunch

Vehicle Refe.rence T_.'ajectory for Saturn IB, A2-205.

3.2 Post Insertion:

The AS-205 space vchi.cl.e post insertion data will b? supplied in

the MSC Flight Mission Directive for the Apoll.o-Saturn 205 Hission,

3.3 Abort Capabilit_z:

The launch escape subsystem provides abort capabi_li, ry prior to

liftoff _..n the event of pad emergency, and bet-ween [iftoff and LEa jet-tison.

The service propulsion subsystem provides the abort capabi, lity from LES

jettigon until spr_ceeraft sel)aration from the S-IVB. Detailed spacecraft

abort sequence inf)rmation is contained in the MSC Progr_m kpollo Flight
Mi,;sion Directive for blission A-2(.)5.

3.4 Prepl.anned A[!:er___nate blission:

There is no alternate mission pceplat_ned for t:{le AS-205 Mission.

3,5 I_!lfl__j=_ht Alternate t_lission CapabilitX:

(1) The infl. ight _lterr_ate mission capability dr, ring the

S-IB powered flight is as follows(The Flight blechauics Summary will. define

fl.ight time effectivity of engine out):

(a)
+CSM burn to orbit

(b)
+ CaM burn to orbit

1_ engine out- Seven S-IB engine burn + S-IVB burn

2 engines out- Siz S--I.B engiue burn + S-IVB b:Jrp.

(



to orbit
(c) Complete loss _f thrust- S-IVB burn + CSM b_irn

(2) The inflight alternate mission capability during the
S-IVB powered flight is as follo_ _:

l,osg of thrust - CSM burn to orbit

3-2 )
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4.0 Saturn Launch Vehicle I)escriptlon

4.1 General: The launch vehicle description presented within this

section is formulated to meet the objectives specified ip. section 2.

The latcsL revisions of referenced documentation is to be utilized for any

problem areas associated with configuration.

lhe only planned major differences between the SA-204 and

SA-205 I,aunch Vehicles is the deletion of the R&D instrumentation from

SA-205. This delet:ion is a direct result of the change in primary objec-

tives which do not require. [aur_ch vehicle evaltmtion for the AS-205 biission.

4.2 _: A memorandum entitled "Weight Status Report for t|.'e

Saturn iB Launch Vehicle" presents the latest weight status through tlm

15th of each mo,lth. Six weeks prior to flight a predicted weight report will

bc issued and onu month a=ter flight an actual weight report will be issued

by Marshall Space Flight Center (R-P&VE-VAW). Weights quoted throughout the

text of this sectionare control weigh,_s (not actual weights).

4.3 Vehicle Plofile: l,aunch vehicle configuration is doct, mented in the

Marshall Space Flight Center (MSFC) drawings tOCO3713 and 60C00842.

Vellicle to launch facility configuration will be documented by Kennedy Space

Center (KSC), drawing number not available at this time. The SA 205

Vehicle Launching Information Document will be published in three sections,

S.-IB Stage by Chrysler Corporation Space Division, New Orleans, S-IVB Stage

by Douglas ^,ircraft Company, Los Angeles, and the Instrument Unit by IBM,

tluntsville. These wi./l be available about one month before shipment

of the vehicle to Kennedy Space Center (KSC). The following paragraphs des-

cri.be in detail the configuration of the three major lat, nch vehicle

assemblies, the S-IB Stage, the S-IVB Stage, and the Instrument Uni. g.

4.3.1 S-IB Stage: The S-IB booster stage is made up 02 a tail

section, a propellant section, a second stage adapter assembly, and
eight fins.

'Fail Section: The tail section contains eight tl-I engines
rated at 200,000 pounds thrust each. It is made up of a thrust structure,

a shroud, actuation controls and the eight H-1 engines, The thrust structure

consists ba:_ical, ly of a barrel assembly, eight radial outriggers with

shear panels and two outer rings. The b:arrel assembly supports the center LOX

container and proviJes attachments for the outriggers and four inner engil_e

mounting brackets. Tim radial outrigger shear panels transfer thrust from

the outboard engines, support the outer propellant containers and provide

attachment points for the fins and outboard engine ginbal mounts. The shroud

i.s an aerodynamic skin consisting of eight smooth forward panels and eight
corrugated aft: panels. The four inboard engines are installed i,_ the pitch

and yaw planes of the vehicle on a 32-inch radius, Fixed inboard engine
mounts are attached to the thrust struc{ure cylinder and cant the engines
3 degrees radially outboard from the vertical axis of the vehicle. The four

outboard engines are installed in planes 45 degrees from the pitch and yaw
planes of the vehicle on a 95-inch radius. The outboard engines are canted

degrees radiaIl.youtboard from the vertical axis of the vehicle and

gimbal _+ 8 degrees in a square pattern to provide thrust vector control.

The gimbal, bearing and actuator mounts are attached to the same outrigger
shear panel.
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Propellant Container Section: The propellant container

section consists of nine propellant tanks, Eight of these are 70 inches in

diameter and mounted in a circular pattern around a 105-inch diameter LOX

tank. Four of the eight 70-inch tanks contain LOX and the other four contain

fuel, RP-I. The LOX and fuel tanks are arranged alternately. The center

LOX tank is rigidly mounted between the barrel section of the thrust structure

and the center hub of the second stage adapter. The four fuel containers are

mounted to allow for thermal contraction of the outer and center LOX tanks.

Various power supply, control, and i'astrumet_tation equipt,,ent is part of the

instrument canisters mounted in the forward skirt of the propellat_t: tanks.

Second Stage Adapter Assembly: The second stage adapter

assembly consists of eight aluminum I beams radiating from a central hub and

an outer ring to stabilize tlle radial beams. It provides forward attachment

points for the propellant tanks, structural integrity for the forward por-

tion of the S-IB Stage, mounting for high pressure helium storage spheres, a_d

provisions for a field splice to the S-IB/S-IVB interstage skirt.

The S-IB Stage measures 2L.4 feet in diameter at

the propellant tanks, 22.8 feet in dianteter at the tail unit assembly and

has a span of 40.7 feet across the fins. The length of the S-IB is 80.2

feet. The dry control weight of the S-IB is 85,800 pounds. A detailed

list of current weights is contained in the latest "Weight Status Report

for Saturn IB Vehicles," (see paragraph 4.2).

Fins: Four fins are spaced 9,+ _iegrees apart around the

circumference of the shroud on the pitch and yaw axes. The remaining four

fins are spaced 45 degrees from each axis fin. Each o_ the eight fins

attach to an outrigger shear panel and provide preflight support of the

vehicle.

1

The S-IB Stage configuration is documented by drawing number

60C00324. S-IB Stage Assetnbly. drawing number 60Ml8205 defines the assembly of

the Apollo Saturn 205, S-IB Stage. The alignment of components to the

S-IB Stage, S-IB Stage to launch facility, and S-IB Stage to S-IVB Stage is also

controlled by drawing 60M18205+ Electrical equipment will conform to the

latest revision to the "Electrical Equipment List Apollo Saturn 205, S-IB

Stage." Instrumentation will cortform to the latest revision to the "In-

strumentation Program and Components, Apollo Saturn 205, S-IB Stage,"

drawing number 60C50009.

4.3.2 S-IVB Stage: The S-IVB Strge consists basically of an aft

interstage, an aft skirt, a thrust structure, a divided propellant container,

a J-2 engine and a forward skirt.

A[t Intcrstage: The aft interstage, also referred to as

the S-IB/S-IVB interstage, is a semimonocoque structure which supports the

remainder of the S-IVB Stage, the Instrument Unit, and the Spacecraft prior

to the S-IB/S-IVB :eparation. Four Thiokol TE-29.-IB solid propellant

retro-tnotors equally spaced circumferentially provide thrust to impart a

negative acceleration to the S-IB Stage and the aft interstage ip.unediately

after the separation of the aft interstage/aft skirt interface.
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4.

Aft Skirt: 'rile aft skirt is a semimo,mcoque structure which

is attached to the aft end of the cylindrical portion of the propellant

container. Three Thiokot TX-280 solid pt-opel, lant motors equally spaced

circumferentiatly provide a positive acceleration to tim S-IVB Stage to settle

propellants for j--2 engine start, The aft skirt also provi_des mounting

facilities for two diametrically opposed attitude control modules, Each

module contains three TAPCO /50-pound-thrust (vacuum) hypergolic (HHIt and

N202) rocket engines, These provide roll control during powered fli.ght of
the S-IVB Stage as wet! as attitude control i.v_ orbit.

Thrust Structure: The thrust structure i.s a truncated cone

with longitttdinal stiffeners, The thrust structure provides attachmeflt

points for the engine gimbal mount and the hydraulic actuators. A_I ambient

spherical helium bottle mounted on the thrust structure provides pneumatic

control pressurization throughot, t the vehicle pressure system. The forward

end of the cone (large diameter) attaches tangentially to the aft bulkhead

of the propell.ant contai.ner.

Propella_t Container: The propellant .container is an

inst, tated cylinder with hemispherical bu!.kl_eads at each end. An internal

hemispherical bulkhead divides the propel l-'lnt coutainer into an aft section

for LOX storage and a forward section for liquid hydrogen storage. Eight

cold helium spheres located in the hydrogen tank provide I,OX tank pressuri-

zation, The hydrogen tank i.s initially pressurized by a cold helium ground

source and pressure is mointained by gaseous hydrogen tapped off the thrust

chamber fuel injection manifold.

Forward Skirt: The for,oard skirt is a semimonocoque cylin-

drical structure which attaches to the forward end of the cylindrical portion

of the propellant container and supports the Instrument Unit and the payload.

j-2 Engine: A Single J-2 rocket ent, ine of 200,O00-pound

nominal thrust (vacuum) is instalted on the centerlinc of the S-I.VB Stage.

The engine gimbals (__+7 degrees maximum in a squ,lre pattern) to provide pitch
and yaw control.

The S-IVB Stage has a diameter of 21.7 feel and a length

of 59.1. feet: (including approximately 8-inch protrosion of the liquid hydro-
geu tank bulkhead into the Instrumev, t Unit). The control weight of the S-IB/

S-IVB Intersta_,e is 6,600 pounds and the control dry weiFht of the

S-IVB Stage (without interstage) is 23,353 pounds. A detailed l i.st ol current

weights for this stage i.s contained i_ the latest "Weight Status Re.port
for Saturn IB Vehicles."

The S-IVB Stage configuration i.s documented by drawing nu,_-

her IOMO3563D. S-IVB Stage Assembly dravaing number 1A74633-507 defines the

assembly of the S-IVB-205 sta_,e. Alignment of the S-IVB Stage is controlled

by drawing ,umber tOM04197, i,',strumentati.o,t wi.l [ conform t:o the latest

revis i.on to the "Instrumentat i.on Program Compone,ts l,ist, Apol. lo-Saturn

205, S-IVB Stage."

(
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4.3.3 Instrument Unit: Tile Instrument Unit structurally consists

of three arc segments of honeycomb sandwich l)onded panels joined with splice

plates to form a cylindrical monocoque structure. Ring-segment ant. tes are
oonded to the skins of the par, els to provide mating srtrtac_L; to attach the

Instrument Unit to adjacent stages. Brackets are bolted to ':IRe inner lace

of the panel segments to provide mounting for the env'-'ronment-Rl conditioning
cold plates with their integrally cooled components. .'fhe Instrument Unit

structure provides motmting for the systems hardware at_d _ransmits the flight
loads between tile Spacecraft and the S-IVB Stage.

The I,_strument Unit houses instrumentation concerned with
w.'hicte performance from lift-off until after insertioq of the combined

S-IVB Stage, Instrument Unit and Spacecraft into orbit. Primary systems

contained within the Instrt, ment Unit include guidance and control, tracking,
and telemetry. Service systems include power supply, distribution, aqd

environmental control which includes pressure regulated gaseous nitrogen supply
for the inertial platform bearings of the guidance and control system.

by IBM.

feet.

S-IU-205 is the second Saturn IB I,l.,;trument Unit furnii:hed

The Instrup.wnt Unit has a diameter of 21.7 feet and a length of 3.0

The control weight of the Instrument Unit is 4,150 pounds.

TIRe Instrument Unit configuratio, is documented by MSFC
drawing number 10Z03688. The Instrument Unit Assembly drawing number
10Z22204 defines the assembly of the Apol. lo Saturn 205, Instrument Unit.

Alignment of the Itlstrt,ment Unit is controlled by drawing ,lumber IOZO4198B.
Electrical equipment will conform I.o tile latest revision to the "Electrical

Equipment List, Apollo Satt,rn 205, Instrtmlent Unit," drawing number 60Z09061.
Instrumentation will conform to the latest revision to tire "Instrumentation

Prouram and Compone,_ts, Apollo Saturn 205, Instrument Unit," drawing number
6009030.

4.4 Interface Requirements:

4.4.l Physical Interfaces: The following table lists the physi-
cal requirements of specific major assembly interfaces.

.)

interface Ik)cu.le n t

T A BI,E

H-I Engine (Inboard)/S-/B Stage Physical Requirements

H-I Er, gine (Ot, tboard)/S-IB Stage Physical Requirements
S-IB/l.atmch GSE Interface

S-Ill/l,,Runch lla_l(lling Eqllil)ment Interface

S-IB/S-1VB Stage Interface

J-2 l_ngines/.S-IVl._ Stage interface
S-lVB/Launch (;SI'; Interface

S-IVB/l,aunch ltandl:iug Equipment Interface
S-IVB/In::trument Unit Interface

Instrument Unit/La,,mch GSE Interface

Drawing Number

13M20501

13M20500

INACTIVE

INACTIVE

I.3M20506

[3M20502

INACTIVE

13M2051.3

13H20507

INACTI VT
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TABLE (cont'd)_

interface Document Drawi_ig '.amber

, o_,o !5Instrument Unit/Launch Handling Equipp_en_ Interface iJ.._05

Saturn IB Vehicle S-IB Stage Fluid Requirements 13H20097

Satu_,1 IB Vehicle S-IVB Stage Fluid Requirements 13H20098

Satucn IB Vehicle Instrument Unit Fluid Requirements 13H20099

4.4.2 Electrical Interfaces: The following table lists the

requirements of specific major electrical interface_.

TABLE

Interface Document Drawing Number

Definition of Saturn IB Vehicle

S-IB/S-IVB Electrical Interface A40M30682

Definition of Saturn IB Vehicle S-IVB/IU

Electrical Interface A40M30695

Definition of Saturn IB Vehicle

S-IB/ESE Electrical Interface A40M35004

Definition of Saturn IB Vehicle SA-205

and subsequent S-IVB/ESE Electrical Interface A40H35041

D_finition of Saturn IB Vehicle

IU/ESE Electrical Interface A40M35007

4.4.3

contained in the

Control Document

included :

Inter-Center Interfaces: Inter-center interfaces are

latest revis._on of the Apollo Inter-Center Interlaces

Log, IAOI. The following specific major interfaces are

TABLE

Interface Document

I.U. to Spacecraft Physical Requirements

Spacecraft to Q-Ball Physical Interface

Envelope LEM/S-IVB/IU Clearance

I.U. t.. Spacecraft Electrical Requireme,ts

Design Criteria for Saturn IB On-Board EDS

Description of Saturn SA-205 and Apollo S/C

EDS Checkout Schematics

EDS

Drawing Number

13M20508

13M20509

13H20517

40H37509

13H65000

40H37550

40H37538

(
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5.0 Spacecraft Description

5.1 General:

The spacecraft is a MSC responsibility and detailed information

concerniT:_ the spacecraft and its subsystems is awlilable through the MSC

Flight Mission D_'cective for the Apollo-Saturn 205 Missio_. The space-

craft information ,.ontained within this section is for information only.

5.2 Spacecraft Configuration:

The spacecraft scheduled for the Apollo-Saturn 205 Mis._ion is

CSM 014. Spacecraft configuration is specified within the following

documents :

a SID 64,-1237, "CSM Master End Item Specification (Block ].)"

dated February 22, 1965 (Confidential)

b STrD 63=31.3, "CSM Teclmical. Specificat:ion (Bl_ock [)" d_ted

February 22, 1965 (Confidential)

c• SiD 64-I080_ "CSM End Item Specification, P_rt l,

Performance/Design Requirements, Spacecraft 014, Apollo" dated t,'eb_u_ry

22, t965, (Confidential)

f_
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6,() Mission Supporting Tests

6,1 Launch Vehicle Ground Test Constraints:

No major launch vehici.e ground tests beside tile L'equired pretaunch

checkout tests are p!.anned as ccnstrai._ts to tile tSlight of. tile SA-205 l.aunct_
vehicte.

6,2 _vel Grqtmd Test Constraints:

The following major groined stage level, test milestones represent

constraints on I:he scheduled 205 fl_ighto

a° Qualification of Redesigned Components

b o Rel.iability Demonstration (or assessment)

c, Acceptance Tests

(1) Hanufacturing Checkout

(2) Static '1?est Operations

(3) Post Static Checkout

(4) KSC Prelaunch Checkout

6-I



7.0 O!_jectives Ewlluation Criteria

SLnce tile only launch vehicle objective is to insert tile spacecraft i.n

orbit, there is no detniled objectives evaluation criteria. R&D instrumenta-

tion has been deleted from the launch vehicle. The only instrumentation

onboard is the ,_inimum require.d for satisfactory vehicle operation and flight

evaluation, The measurements required to support vel_icle operation and

flight evaluation are contaired in the Saturn IB Technical Information Check-

list, The mission rules will define the mandatory measurements that must

be operating at lift-off.

i_'

t_

i,
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8.0 KSC C'heckout Activities

8.1 Clmckout PrereRuisites: In addition to satisfying ground test

requirements as specified in tile Apol!o Test Requirements, checkout

activities provide information for a series of reviews and assessments of

iaunc',l vehicle status by the Saturn IB Program Manager. This asse.ssment

process continue._ throughout the pre-mission period and is concluded by the

Apollo Program Flight Readiness Review. The Saturn IB Program assessment
events include:

a. Quarterly Reviews

b. Certificate of Flight Worthiness Certification Points

c. MSFC Launch Vehicle Preflight Reviews

8.2 Vehicle Checkout Milestones

The checkout of the SA-205 l,aunch Vehicle is a MSFC responsibility
delegated to KSC. The following events represent an outline of checkout

activities at KSC for information only. Event times are approximate times
prior to the Countdown "Demonst.,.'ation,

Event Times Milestone Events

11 weeks
10 weeks

9 weeks

6 weeks

5 weeks

3 weeks

l week

0 weeks

S-IB Erection

S-IVB/IU Erection and Stage Level.
Systems Tests

LV Electrical Mate

SC Erection

SV Electrical. Mate

SV Umbilical Eject Test

SV Flight Readiness Test
SV Countdown Demo,stration

g.3 T,:,t,nch C,_ornt-ions Plan

Responsibilities for KSC checkout activities includin._ receipt,

processing, support, and launch of AS-2C5 Snace Vehicle will be prescrihed

within the KS(; Apollo/Saturn IB Lau,|ch Plan AS-205 (K-IB-02). The l.aunch

Plan is the control, document whic|| identi, fies and briefly describes the content

of the subordinate documents necessary for checkout and launch activities.

h
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9.0 Mission Operations

9.1 Test Management: Pre-launch, launch and flight operations test

managemel, t during the mission period is centered vnder the MSF Mission

Director. Control over operations is exercised through the Launch l)irector

and the Flight Director. The Launch Director has overall responsibility

for directing launch operations until the Space Vehicle has cleared the

Umbilical Tower, The MSC Flight Director then assumes control over opera-

tions, MSFC involvement in test management is exercised [hrough the MSFC

Launch Vehicle Representative as outlined in. the MSFC Apollo/Saturn Program

Operations Plan and Section 14 of the Apollo Program Development Plan.

9.2 Test Sup_port: On-call advisory support to the MSFC Launch Vehicle

Representative, the Launch Director, and the Mission Director for inter-

pretation of mission rules and resolution of vehicle problem areas will be

provided by ],!EF (Launch Information Exchange Facility). LIEF will provide

a locator service for MSFC and key contractor persoqnel during pre-[aunch

checkout tests and the terminal countdown. MSFC personnel designated as

required for advisory purposes will be kept available on call. During

the terminal countdown (T-12 hours) they will be assembled and kept informed

of countdown status to insure immediate response. I,IEF management and support

are outlined in the MSFC Apollo/Saturn Program Operations Plan. Personnel

selection and detailed operating plans will be documented in the LIEF Opera-

tion'a rlan to be issued approximately eight weeks prior to launch.

Remote advisory support to the Saturn Launch Vehicle Staff Support

Room in the MCC-H will be jointly provided from the HOSC and LCC, Detniled

operating pta,s for this support will be given in the Saturn Launch Vel.icle

Remote Support Interface Plan and in the LIEF Operations Plan.

9,3 I,aunch Restrictions: The Go/Hol.d/No-go restrictions and other

constraints within this section are MSFC requirements for planning purposes.

The detailed restrictions and constraints will be finalized and provided to

KSC on a time basis consistent with KSC document release schedules. The

MSFC input t:o the K.qC ],a,lnch Mi,qsion R, iles will be e._t:_blisbed oq.d s,ibmit;ted

to KSC by the MSFC Mission Operations Office with the concurrence of the

Saturn IB Program Manager. The final release of the inter-center coordi-

nated Launch Mission Rules will supersede this Mission Directive with respect

to launch operations.

The Launch Mission Rules wil I be utilized as a guide by the Mission

Director in reaching Go/No.-go decisions during the conduct of the launch

operation. The MoFo l,aunch Vehicle Representative, for the Program Han_iger, on

the Launch Di,rector's team will. recommend necessary waivers or modifications

to the launch vehicle and will recommend action concerning go/hold/no-go con-

ditions during the countdown.

Revisions of the, MSFC tniliinlum requirements or con,';traints and addi-

tions of requirements currently unavailable will be supplied to KSC by the

MSFC Mission Operations Office with the concurrence of tim Saturn IB Program
Manager.

{ 9-1
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9.3.1 Data Acquisition Restrictions: 111 order to accomplish the

mission objectives specified in Sectio,l 2, data acquisition requirements im-

pose constraints on the launch operation. The data acquisition requirements

will constitute one of the basis for de_.ailr,d mission rules in the area el

instr_m_entation.

9.3.2 Launch Window Restrictions: There are no known Launch Win-

dow Restrictions imposed by MSFC. The KSC Launch blission Rules will provide

window parameters as necessary.

9.3.3 Tracking and Telemetry Systems: The tracking and telemetry

systems to be utilized for the Apollo-Saturn 205 Missiot_ are specified in

the Apollo/Saturn IB Program Support Requirements Document (PSRD) prepared

by OSRO.

9.3.4 Weather Restrictions:

(a) Wind: Approximately four weeks prior to scheduled launch,

wind velocity limits for the AS-205 vehicle will be determii_ed for the month

of la,mch as a function of wind direction. The limits will be established

based upon the con t:rol responses and structural capabilities of the vehicle

aud wi|l include perturbations due to w3riations in propulsion, guidance,

control and aerodynamic effects. This data will be provided at that time

in the SA-205 Mission Flight Mechanics Summary.

(b) Other Weather Restrictions: Other weather restrictions

such as severe weather and cloud cover wil! be contained in the mission rules

as appropriate for this mission.

9.4 Flight Control Operations: Flight control operations are con-

dueled from the Mission Control Center - Ilouston; and are the responsibility

of the Flight Director. MSFC representation on the Flight Director's team

is provided by the resident MSFC Flight Control Office at llouston. Mission

constraints and criteria whicil effect flight control operati0_ns are established

and coordinated on a continuous basis through the MSFC Flight Control Office.

MSFC imputs to the F[i.ght Mission Rules are provided to MSC on a time basis

consistent with MSC document release schedules by the Mission Operations

Offic'e through the MSFC Flight Control Offi.ce. The MSFC/MSC interface in

the area of flight control operations is further outlined in the MSFC Apollo/

Saturn Program Operations Pla_.
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1.0.0 Pad and Range Safety Requirements

10.1 Pad Safety:

Pad safety is a KSC responsibility under tile pad safety super-

visor. Safety provisions are contained in the "General Range Safety Plan",

Volume I, AFMTCP 80-2, dated October i, 1965 and its supplements and revi-
sions.

10.2 _S_a .f_:

Tile range safety trajectory and aerodynamic data requirements

for tile Saturn vehicle are published in memorandum dated July 28, 1961, from

MTRSM/R. M. Montgomery. Final data must be provided approxinmtely 30 days

prior to scheduled launch.

The range safety data requirements for tile [au,ch vehicle are

met as follows: (i) A magnetic tape written in a specT.al "Cape Tape"

format will be prepared containing the nominal predicted trajectory and

three sigma perturbed trajectories. (2) A Range Safety Data Report will

be published containing the expected effects of destruct action during

powered flight, turning rate of the velocity vector, a statistical analysis

for overflight of inhabited areas (including kill pLobability), the trace

of instantaneous impact points of all trajectories, and other pertinent data.

A summary of the range safety data will be included in the Operational Pre-

dicted Flight Mechanical Su[mnary Report.

(
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ll.O Tracking and Support Data Requirements

II.I Operations SUpPOrt Requirements:

Operations support requirements such as tracking, telemetry,

meteorological, data capsule, recovery, and photographic requirements are

broadly specified in the Apoll_._/Saturn IB Program Support Requirements

Document (PSRD) prepared by OSRO. Detailed mission requirements wil! be

finalized approximately six months prior to launch, These detailed re-

qulrements will be provided to OSRO by MSFC for inclusion in the support

requirements documentation. They include both real time and post flight

engineering data requirements with sp(:cifications for data dispositon.

11.2 Onboard Instrumentation:

Insti-umentation :,;ystems for the SA-205 Launch Vehicle are

subject to change. For detailed and current instrumentation systems

information refer to the Instrumentat£o[_ Prograr;_ and Components I,ist for

each stage and IU as listed below and 'o the Program Support Requirements

Document.

S-IB-205

S-IVB-205

S-IU-205

Drawing No, 60C50009

Drawing NOo IB34558

Drawing No, 6009039

[l-I
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12.0 Recovery Requirements

12.1 Launch Vehicle:

There are no launch vehicle recovery requirements for the
Apollo-Saturn 205 Mission.

12.2 Spacecraft:

Spacecraft recovery requirements are contained in the MSC Flight
Mission Directive for this mission.

1

*,•
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13.0 Postflight Tests

13.1 Lsunch Vehicle:

vehicle.

Postflight tests are not 8pplicable to the SA-205 launch

13.2 Spacecraft:

Spacecraft postflight test requirements are contained in the
MSC Flight Mission Directive for this mission.

i

r
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14.0 Data Processing, Analysis, and Reporting

14.1 I,aunch Vehicle:

a. Data llandling and Processing: D_ta handling will be
specified iv the AS 205 Program Support Requirements Document. MSFC

real time data will be processed according to the AS-20b LII_ Operations

Plan. Post-flight engineering data will be processeu according to the
b_SFC AS-205 Processed Data Requiremcnts Document (PDRI)).

b. Data Allalysis: ql_e analysis of the launch vehicle flight

performance will be the responsibility of the _tSFC Flight Evaluation

Working Group_ I_1e working group will report the findings of the

analysis in accordance with the schedule giver, in Paragraph c below.

c. Data Reporting: l.aunch vehicle test results will be

reported by _kqFC on the followi,,g time basis:

(1) qllree Day "I_/X to Assoc iate Administrator, O_SF

Director, Apollo Program, and Director, Apollo Test.

(2) Tel_ Day Report to Director, Apollo Test.

(3) Flight Evaluation Bulletins to NSFC Organizations and
limited NASA distribution.

14.2

(4) Sixty bay Engineering Report to NASA distribution.

Spacecraft:

Spacecraft data processing, analysis and reporting requirements

are contained in the _ISC Flight blission Directive for this mission.
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1.5.0 Ground Support Equipment

15.1 Launch Vehicle:

Launch Complex 34 wi!l be utilized to launch the AS-205 vehicle.

Tile c!_eckout equipment complex for tile Sat:urn 1B Program provides an automation

capability for rapid and extensive computer control led checkout of the

complex systems involved in the Saturn Launch Vehicles. The major GSE items

utilized are described and listed in the following documents:

Control P 1.an".

b,

(to be released)

C •

(to be released)

"Launch and Checkout Computer Program Co_ifi.guration and

"Saturn IB Ground Support Equipment Functional Listing"

"Saturn IB Ground Support Equil:ment I,ocation [,i.st:ing"

d. "Elc:ctrical Equipment Lisl:" arid a,'_sociated tech.ical data.

[5.2 S_pacecraft

See the MSC Flight Mission Directive for the Apollo-Saturn

205 Mission•
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APS

ATR

AZUSA

BP

CM

CSM

ECS

EDS

ELS

EPS

ESE

ETR

GBI

GLOTRAC

GSE

GSFC

I0

iU

KSC

LCC

I, ES

LLI

LIEF

LOS

LV

o.

LIST OF ABBREVIATIONS

Auxiliary Propulsion System

Apollo Test Requiremeuts

Tracking System

Boilerplate

Command Module

Conmmnd Service Module

l_nvironmei_t:al Control System

Emergency Detection System

Earth l,anding System

Electrical Power System

Electrical Support Equipment

Eastern Test Range

Grand Bahama Is land

Global Tracliing (ETR Uprange

Ground Support Equipment

Goddard Space Flight Center

Industrial Operations

Instrument Ut_it

Kennedy Space Center

Launch Control Center

I,auuch Escape System

Liquid llydrogen

Launch it:formation, Exchange

Loss of Signal

Launch Vehicle

Sys terns )

Facil. ity

biAN DY

MI STRA_

MILA

MSC

MSI,'C

ESR

NM

A KSC TM and Tracking Facility

Missile Trajectory Measurement

Merrit{ Island Ladnch Area

Manned Spacecraft Center

Marshall Space Flight Center

Mission Support Requirements

Nautical Mile

OIM3P

OSRO

Off-set DoDt)tar Trackip.$ System

Operations Support Requirements Office

i"
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P S R

RCS

S-IVB

S -IB

SATCON

SCAMA

SCS

S.I_A

SM

SPS

STADAN

STC

TF1

°.

LIST OF ABBREVIATIONS (Cont'd)

Program Support Requirements

Reaction Control System

Second Stage of Saturn IB Launch Vehicle

First St:age of Saturn IB Launch Vehicle

Sateltite Control Center

Goddard-Ieascd hard-line colmnunication net

Stabilization and Control System

Spacecraft [,EM Adapter

Service Hodule of Apollo Spacecraft

Service Propulsion System

Satellite Tracking and Data Acquisition Net
Sacremento Test Center

Te |r eme try
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LIST OF SUPPORTING ]X)CUMENTS

Apollo Flight Mission Assignments Document (M-D MA 500-II).

Apollo Inter-Center Interfaces Control Document Log IAOI

Apollo Program Developmen_ Plan

Apollo Te-minology (NASA SP-600[)

Apollo Test Requirements (NPC 500-10)

AS-205 Vehicle Launching Information Document

Checkout Procedures for R,F. and Antenna Systems, S-IB-5,

Drawing Number 60C50134

Checkout Procedure for R.F. Systems SA-205, Drawing Number 60C09042

Checkout Procedures for S-IB-5 Flight Measurements System,

Drawing Number 60C50027

Checkout Procedures for Telemetry Systems, SA-205, Drawing Number 60C09041

CSM End It:em Specification, Part I, Performance/Design Requirements

Spacecraft 014, Apollo SID-64-I080

CSM Master End Item Specification SID 64-1237

¢SM Technical Specifications SID 63-313

Electrical. Eqt:ipment List

General Range Safety Plan Vol. I AFMTCP 80-2

Instrument Unit Assembly, Drawing Number IOZ22204

Instrumentation Operations Analysis Report

Instrumentation Program and Components, Apo|lo-Saturn 205, Instrument

Unit Drawing Number 60Z09039.

Launch and Cher.kout Computer Program Configuration and Control Plan

Launch Vehicle Reference Trajectory for Saturn IB AS-205

LIEF Operatio:Ls Plan

Mission Rules Guidelines

MSC Apollo ,_rogram Flight Mission Directive for AS-205 Mission

MSF Flight Mission Directive for the Apollo-Saturn 205 Mission

MSFC AS-2D5 Processed Data Requirements l._cument (PDRD)

MSFC Pla.l for Apollo Mission Operations

Operational Predicted Flight Mechanical Sunmmry Report

Opera ::ions Directive Plan (ETR)

Program Support Requirements (OSRO)

Range Safety Data Report

B-I



LIST OF SUPPORTING DOCUMENTS (C~mt I d)

Saturn Antenna Systems) Drawing Number 60C0906l
Sat~lrll IB Ground Support Equipment Functiona 1 List ing
Saturn IB Ground Support Equipment Location Listing
Saturn IB Instrumentation Systems Description, Drawing Number 60C09075
Saturn Launch Vehicle Remote Support Interface Plan
SA-205 Mission Flight Hechani.cs Summary
Saturn IB Technical Information Checklist

Telemetry Diagram Handbook, Dr.awing Number 60C09073

Weight Status Report for the Saturn IB Launch Vehicle
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R-P&VE-SL, bir. Showers

R-F&VE-M, l)r. Lucas

R-P&VE-V9, Mr. Barnes

R-P&VE-VOI, Mr. Sel Is

R-P&VE-XMlt, Mr. A. P. Warren (2)

R-TO, Mr. W. 11. l,ucero

R-TO, Mr. G[over

I-I/IB-E, Mr. fluff

I-I/IB-E, Mr. Germany

I-I/IB-SI/IB, Mr. Thompson

I-I/IB-SIVB, Hr. McCulloch

I-I/IB-U, Mr. Sinunons

I-I/IB-G, Mr. Dunlap

I-I/IB-C, Mr. Johnson

I-I/IB-E, Mr. Vreuls

I-I/IB-UR, Mr. Powell (3)

I-I/IB-Q, Mr. I,tice.

R-ASTR-ES, Mr. Aden

R-AERO-FI_I, blr. tlardage

R-AERO-DIR, Dr. Gei.ssIer

R-AERO-Y, Mr. Vaughan

R-AERO-A, Mr. l)ahm
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