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MUSAT POTENTIAL CONFIGURATION  



MULTIPURPOSE UHF SATELLITE (MUSAT) NAME: 

USER/SPONSOR: 

DESCRIPTION: 

SIZE: 

WEIGHT: 

POWER: 

PROPULSION: 

PYROTECHNICS: 

LAUNCH SCHEDULE: 

PLANNED CARRIER: 	. 

S/C-LAUNCH VEHICLE HARDWARE: 

LAUNCH WINDOW PARAMETERS: 

ORBITAL PARAMETERS: 

UNUSUAL REQUIREMENTS: 

1 

• 1 

MULTIPURPOSE UHF SATELLITE (MUSAT) DATA SHEET 

-PAYLOAD DATA ELEMENTS  

DND:DOC:EMR:DOT:DOE OF THE 
GOVERNMENT OF CANADA 

3 AXIS STABILIZED BUS ACCOMMODATING 
UHF (400/300 MHz) AND SHF (8/7 GHz) 
CANADIAN COMMUNICATIONS SERVICE 

STOWED DYNAMIC RADIUS: 43 IN. 

LENGTH: 101.0" CONFIGURATION A 
161.2" CONFIGURATION B 

2500LBS. (EXCLUDING ADAPTOR AT LIFTOUT) 

800 WATTS  EOL 7 YRS. 
(100 WATTS IN THE ORBITER BAY) 

STAR SERIES SOLID PROPELLANT AKM 
HYDRAZINE BLOWDOWN RCS 

FOR SOLAR ARRAY AND ANTENNA DEPLOYMENT MECHANISMS 

(ASSUME  
MUSAT 1 LAUNCH 1ST TO 3RD QUARTER, 1982 OCT. 1) 
MUSAT 2 LAUNCH 1ST TO 3R0 QUARTER, 1984 

RETRIEVAL & REVISIT NOT APPLICABLE 

SSUS-D (STANDARD) 

POWER AND SIGNAL INTERFACE UNITS 

-MIDNIGHT PERIGEE INJECTION 
-SUN ANGLE WITHIN f 250  OF SPIN AXIS NORMAL 
-ELV COMPATIBLE THERMAL ENVIRONMENT ASSUMED 

-STANDARD STS PARKING ORBÂT 
(160 NMI (CIRCULAR, 28.7 INCLINATION) 

-GEOSYNCHRONOUS TRANSFER ORBIT 
(19,323 NMI HA, NOMINAL 27° INCLINATION) 

-NO UNUSUAL FLIGHT OPS EXPECTED 
-SPECIALIZED GROUND CHECKOUT OF COMMUNICATIONS 
ANTENNA & SOLAR ARRAYS DURING CAPE INTEGRATION 
MAY BE REQUIRED. 
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' 

FOR ACTION:' 

SPAR AEROSPACE PRCDUCTS LTD. 	. 

INTER-OFFICE MEMO 	. 

DATE: June 26, 1978 
. 	. 
• ' 

s Ahmed (Doc cRC) 	H.R. Warren (DOC liclgrs) , 
FOR INFORMATION: D . . cough-Èry, E . Quittner,  , D. 	• Cl „ Lewis , î 

J. Collins (STL) 	 - 	 ' 
FROM: 	 S . . Archer 	.. 	 EXT 	21 (Drufferin)-.. 2:;;. ,..: 

i . 
SUBJECË. 	TRIP REPORT, VISITS TO ESA. SMIAS', SEP -1N FRANCE,.. Eujior.È.:. - . 

.AND KOUROU LAUNCH:SITE; rR.., -GOIANA TO INVESTIGATE'  
REFERENCE: • 	THE ARIANE .  LAUNCH -  SYSTEM, 5-17 •JUNE, 1978 : 	' :. 

1.0 Summary  : 

The author,  r  accoMpanied by Dr .. S Ahmed of DOC:CRC ,.. visited . 
 Paris 5-10 5-10 Junefr 1978 and Kourou 	'Guiana, 11-16 

1978 for the..purpose of determining: the Status , facilitieS 
and costs ' for the ESA/CNES Ariane expendible launch vehicle: ' 
The meetings, as discusSed  in the tent:, were well co-ordinated f! 
and presented by knowledgeable ESA , : SNIAS , SEP « . and CNES_ staff  

Head, Ariane Payload  Section,  _ESA, 'chaired . all 
meetings and * acted as olir guide and, where .neceSsary, tranàlator ;  
This provided excellent coherence  andf Complptèness tO the'.dual s  ??;, 
visit. ESA iere very open in their presentations ,.:-providing 
up-to-date material including draft  documents, tentative 
polices and facility extension plans where necessarY.. - The' 
level of hospitality shown' was commenSurate with a serious ' 
effort by ESA to at least conyinde Canada that ARIANE is. a 
viable competitor to the STS System, 	 - 

My assessment is that this launch vehicle and launch site 
_ 

have been very - conservatively designed:- and implemented,: 
test  plan leading to firSt làunch in.*June 1979 appears ' 
feasible and the possibility of major technoroéfiCaI setbaèkà 
is .considered  minimal.  Although:some.  detaiIà of- the Payload[ 
Launch Vehicle interface documentation and sdhedule• are 'Still 
to be worked ()lit, the. payload team ib knowledgeable an d, . 
exPerienced ,  and all major. interfaces have been specified for .  • 

' the dedicated paylead 	The Ariane User 's Manual *appears to 
be efficiently modelled .  on the.  Delta Restraints Manual , 
'ESA also appear clear on their responsibility for payload 
compatibility in the dual 'launch  case.  

• 
The 'payload test; propellaht handling and launa vehicle 

. mating facilities at  the  launch site are presently being- • . 
- upgraded and will be both adequate and . convenient for the 
payload user. The major, drawback of this Centre:Spatialé 
Guyanais (CSG) launch  site  will be communications (voice, 

. data  and physical transport) to North Ameriea 

Continued .../2 
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1.0 Summary (Continued) 

The cost policy is straightforward; a firm fixed price in 
advance with no hidden costs and charges exposed after 
launch. The price quoted, $22M US mid 1977 dedicated and 
$15M US mid 1977 equal payload weights dual launch, will be 
all inclusive of launch hardware, launch and prelaunch 
operations and interface definition and control throughout 
the program. 

This trip report presents significant information collected 
'during visits. The author retains both handout material, 
see list attachment 1, and detailed notes which are avail-
able for your review if requested. The itinerary for these 
trips is presented in attachment 2. 

2.0 ESA Headquarters Kickoff Meeting,  5 June,  1978 

This meeting involved: 

M.R. Orye 
M.A. Bellot 
M.R. Vignelles 
M.H. Hergott 
M.J-C Bouillot 
M.Y. Guerin 
M.R. Lavand 

EFA, Head, Ariane Programme Office* 
ESA, Head, Ariane Payload Division 
CNES, Chef du Projet Ariane 
CNES, Systems* 
CNES, Avant-Projets-Promotion.* 
ESA, Payload Officer, Ariane* 
ESA, Payload Officer, Ariane 

(Configuration Control)* 

* part time attendance 

M. Vignelles made a lengthy presentation of the design and 
schedule for the Ariane launcher and the CS(. Attachment - 
3 provides a aummary handout of this session. The additional 
significant points made were: 

a) The Ariàne launcher has been built on existing proven 
technology, where possible. For example, the first 
and second stages use the Diamant B, Viking V engine. 
The third stage is based upon an early MBB development 
engine (Rocketdyne, L 0 2  and Kerosene). Tankage 
technology for the 1st stage is derived from earlier 
,programs. 

h) As a consequence of this conservative design approach, 
the qualification phase for the launcher is aoing well. 
Any problems appear to be in low-technology Items. 

Continued.../3 
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2.0 ESA Headquarters Kickoff Meeting, 5 June, 1978  (Continued) 

b) (Continued) 

1st stage - electrical system qualified 
- structure qualified 	Sept. 1976 
- cluster testing (4 engines) revealed 

fatigue damage of graphite throat 
insert (not present on single engine 
tests). Persuing 2 materials: resin 
phenolic/silicon (95% success 
probability) and carbon composite. 
The first test with the phenolic will 
take place in August 1978 with 
qualification before year end. 
LO1 can be refitted with either 
material throat. Req'd for carbon composite 
Would slip LO1 launch by 3 months. 

2nd stage - electrical systems qualified 
- firing tests January and March, 1978 

successful performance - 2 lbf sec/ 
lbm higher than anticipated 

- qualification commencing August, 
1978 with roll control and gimballing 
operating 

3rd stage - 1 unit fully tested 
2nd unit into test June 1978 

- qualified except for inertial platform, 
A modification of the stator to rotor 
tolerance for the gyros was determined 
to be necessary when the unit drift 
went out of tolerance during random 
vibration testing. Requalification 
to be completed by end of July, 1978. 

Fairing 	- qualified, including separation testing 
at ESTEC. 

c) Global launch facilities testing of propellant and oxidizer 
fuel flow and pressurization systems at CSG without a launch 

vehicle iJ underway and will be completed by end of June, 1978. 
A complete launcher propellant mockup (PMU) which is ' 
now being built up at SNIAS will be tested at CSG 
between August and October. A complete electrical 
mockup will, in parallel, be tested at the Site 
d'Integration Lanceur (SIL) at SNIAS, Les Mureaux, 
using a copy of the computer system which is now 
installed at CSG. A less sophisticated electrical 
systems test will then take place at CSG in November 
of this year. This will be followed by a general test 

Continued.../4 
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2.0 ESA Headquarters Kickoff Meeting, 5 June,'1978  

c) (Continued) 

at CSG which will simulate a complete countdown, launch 
and flight sequence. This test, to take place in 
December, will exercise all parts of the system including 
down range radar tracking, T&C readout and optical 
tracking systems. To accomplish this test, a sounding 
rocket firing will be co-ordinated with aircraft 
carrying transmitters and an orbitale passn of the GEOS 
satellite. 

, Any modifications required to CSG will be made before 
April 1979, when the LO1 launcher will be delivered to 
the launch site. Prior to shipment the LO1 will be 
completely integrated and electrically acceptance 
tested at SIL. Launch of LO1 is scheduled for mid 
June, 1979. 

M. Orye summarized the activity underway to convince Intelsat 
to fly the last 3 Intelsat V spacecraft on the Ariane 
launcher.,. 

Studies by COMSAT with FACC support had revealed two 
potential changes necessary for the I-V spacecraft, 
significant off-loading of the AKM and potential structural 
modifications due to pogo and chuggihg loading. Coupled 
loads analysis has shown that pogo loading is no problem; 
solar array resonance has been avoided and no structural 
changes are expected. Also antipogo dampers have been 
added to Ariane feedlines. FACC test environments are 
being expanded to include  this  Ariane load to prove this 
point. The 	. casting for these 3 AKME has been postponed 
until year end. ESA has now made a formal proposal to 
COMSAT and were in the process of answering numerous technical 
questions at the time of our visit. ESA have stated that 
they will take any steps necessary to make CSG compatible 
with conventional ETR facilities. 

COMSAT requires 1723 kgm for I-V lift-off weight for its 
inclination and perigee (corresponds to 1700 kgm Ariane 
Standard.launch). The present Ariane launch weight 
capability of 1750 kgm standard mission will allow launch 
of I-V plus a tandem COMSAT Mariteem Module package of 
66 kgm. 

Decision expected to be made for I-V Launch 	Continued 	 
Vehicle by 1 September, 1978. 
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2.0 ESA Headquarters Kickoff Meeting, 5 June, 1978  (Continued) 

The following payload complement and planned launch 
' schedules were provided: 

Launch 	Payload 	Launch Date  

LO1 	CAT* 	June, 1979 

L02 	CAT 4- Firewheel + Oscar 1 Dec., 1979 

L03 	CAT + Apple + 	1 May, 1978** 
Meteosat 2 

L04 	CAT + Marecs +(Serio ?) 1 Oct., 1980** 

* Ariane Development Flight Instrumentation Package 
** 5 month schedule margin exists 

LO1 and L02 will be integrated at SIL; later development 
vehicles may not be if LO1 and L02 are successful. 

A presentation was made by M. Bouillot of the Ariane growth 
and dual launch capability. This is covered in section 5 
of this report. 

S. Ahmed made a brief presentation of the objectives of our 
study and M. Orye suggested that ESA would be pleased to 
review the Ariane portion of the report prior to final issue 
for their interest plus to ensure that all material is correct 
and current. 

3.0 Visit to SNIAS, Les Mureaux, and SEP, Vernon, 6 June, 1978  

SNIAS Meeting & Tour Attendees: 

M.G. Leroy 	SNIAS Asst,  Marketing Manager- 
Launch Vehicles 

• M.A. Bellot 	ESA 
M.Y. Guerin 	ESA 
M. Lavant 	ESA 
M. Glli 	CNES representative 
S.A.` 

M. Leroy gave a general background talk on Aerospatiale 
facilities of Les Mureaux. - launch vehicles, components, systems 

Acquitaine - solid motors 
Cannes - spacecraft, 

and programs including their responsibilities for the sub-
assemblies and integration and test of Ariane. A complete 
list of contractor responsibilities for Ariane can be found 
in reference 6, see attachment 1. 

Continued 	/6 
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3.0 Visit to SNIAS, Les Mureaux, and SEP, Vernon, 6 June, l978-continue

A tour was provided of the Ariane facilities at Les Mureaux. 
The first visit was to the 1st stage tank assembly area 
including dome orange peel section welding facilities, and 
complete tank assembly and x-raying shops. This facility and 
all other Ariane manufacturing areas in Europe are designed 
for a capacity of 6 launchers per annum, although only 4 per 
year are anticipated. Of interest is that the 1st stage tank 
is designed for minimum weight and requires pressurization 
(hoop stress) prior to filling to prevent rupture due to 
gravity forces from the propellant. 

A second area visited was the SIL, see pictures reference 7 
attachment 1. This facility, at the time of our visit, 
contained the propellant mockup in various stages of asserbly, 
a complete VEB to be used for electrical checkout, the M4 
complete first stage and a standard fairing. The building 
has been designed so that the 1st stage is assembled adjacent 
to the remainder of the vehicle with umbilicals between the 
two sections. 

SEP Meeting and Tour Attendees: 

M. Bachelot, 	SEP Head of Ariane 1st and 
2nd Stage Project 

M. Bellot 	ESA 
M. Guerin 	ESA 
M. Lavant 	ESA 
M. gill 	CNES 

A tour was provided of the test stands and control block houses 
for 1st, and 3rd stage launcher sections, see reference 8, 
attachment 1. There are 3 test stands for the cryogenic third 
stage with 2 control rooms. One stand is set up for the engine 
only, but the other two can test the total stage. By April, 
1979 they will have completed 4 complete stage firings. The 
first stage test stand PF20 has a control centre which closely 
matches the 1st stage control equipment:at CSG. They are 
presently preparing for test of the M3 first stage at the 
end of June, 1978. Again, when in production, this facility 
will be able to build up and test 6, 1st, 2nd and 3rd stages 
per annum. Acceptance firing tests will be carried out on 
all 3rd stages but definitely not on 1st stages. 

Continued..../7 
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3.0 Visit to SNIAS, Les Mureaux, and SEP, Vernon, 6 June, 1978 

During this tour it was stated that Ariane costs for development 
through L0 4 launch are projected to be $1 Billion. A second 
tour was provided of the engine assembly shop for the 1st and 
3rd stage engines; 2nd stage is manufactured at Dornier and 
delivered directly to SNIAS. Here we saw the buildup of 
LO1 hardware in progress. 

4.0 Spacecraft Visits to SNIAS and SEP, 7 June, 1978  

These meetings and tours were not associated with Ariane but 
rather for the authors to learn of spacecraft hardware 
capabilities. 

SNIAS Meeting and Tour Attendees: 

SNIAS, Hêad of Industrial 
Applications, Subsystems 

SNIAS, under M. Rouyer 

A demonstration of the magnetic suspension momentum wheel 
technology was provided which showed that the device is 
developed and marketable. This wheel is available in 100 
n.m. sec,50 n.m. sec and 10 n.m. sec sizes, the latter being 
for reaction wheel applications. SNIAS hopes that the 50 n.m. 
sec wheel will be used on H-Sat and 10 n.m.sec wheels used on 
SPOT, the planned French Earth Resources Satellite. Three(3) 
year life testing will commence in October of this year and 
COMSAT has already been testing a version of the 100 n.m.sec 
wheel. This wheel operates at up to 24,000 rpm. 

M. Rouyer then provided a tour of the micromechanics laboratory 
at SNIAS. Here thrusters, pressure regulators, passive nutation 
dampers, pyrotechnic housings, tankage, antennae and momentum 
wheels are fabricated and assembled. This laboratory is expert 
in working with'titanium and other metals but is not qualified 
for electronics assembly. SNIAS have a new inexpensive process 
for tankage construction which they call u superelastic li whereby 
they inflate the tank into a mandrel at 900 0C with air pressure. 
The author retains handout material on SNIAS spacecraft 
equipment. 

SEP Meeting Attendees: M.J. Corai 	SEP, Head of Spacecraft 
Products 

SEP, Thruster Systems 

Continued 	 

M. Marion 
S.A. 2  

/8  
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4.0 Spacecraft Visits to SNIAS and SEP, 7 June, 1978(Continued)  

This meeting involved the discussion of SEP's activities on 
hydrazine and cold gas RCS and solid AKM (MAGE) equipment. 
Handout material is expected to be provided by SEP. This 
company appears competent in conventional hydrazine technology 
for thrusters of the 2 to 14 N class including development of 
CNESRO catalyst. Additionally, under CNES funding, SEP are 
developing a .1 to .3N thermal decomposition hydrazine thruster 
with and without power augmentation. Development hardware should 
be in test by the end of the year. The SEP Solid AKM (MAGE) 
was flown on GEOS and it is hoped that an upgraded version will 
be chosen for H-Sat. 

SEP surface tension tankage was first flown in 1972 on the D5A 
program. New designs are being investigatea for future S/C 
applications and for fluids other than neat hydrazine  (cg, MMH, 
N204). SEP has built an RCS System (freon cold gas) for ISEE. 
The SEP magnetic suspension momentum wheel (5 axis complexity) 
is being shipped to COMSAT. ESTEC, however, favour the SNIAS 
design and future activities are uncertain. 

While at SNIAS, M. Nguyen, ACS Guidance and Control Manager for 
Ariane, was consulted for more detailed information on this 
launcher system, see flow chart in attachment 3. He explained the 
functions of the on-board computer (OBC) ., autopilot, inertial 
platform (IP) and associated sensors and interface units. He 
made it clear that the IP contains accelerometers for 3rd stage 
guidance and rthat  gyros are temperature compensated for drift 
through an automatic 10 hour calibration routine which is 
activated just prior to launch. Another routine is performed 
to align the vehicle on the pad using the on board accelerometers. 
The on-board system autopilot computes present position, attitude 
and time to go. before 3rd stage cutoff (insertion) throughout 
the mission. It then optimizes the attitude to minimize the time 
to go. Automatic protection features include engine shutdown 
if thrust degradation is severe (to avoid destructive failure) 
and backup operation based on a preloaded nominal launch tape 
if sensor inputs become anomolous. Certain hardware components 
are non redundant due to weight constraints  (cg. OBC, IP, 
Autopilot) but backup subroutines are provided within computer 
units. It is interesting to note that the accelerometers On the 
second stage are not used for guidance, but only for limitation 
of lateral loads during 1st stage firing (at maximum dynamic 
pressure 40-95 sec into flight). 

5.0 ESA Headquarters Meeting, 8 June, 1978  

Morning session concerned payload documentation. Present for 
this meeting were: 

M. Bellot 	ESA 
M. Guérin 	ESA 
M. Lavand 	ESA 
M.P. Rasse 	CNES, Ajoint au Chef de Projet Ariane 

Continued..../9 
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5.0 ESA Headquarters Meeting, 8 June, 1978  (Continued) 

This discussion concerned the responsibilities of the user and 
ESA for payload interface with the launcher and was centred 
around the draft revised section 6 to the Ariane User's Manual, 
see reference 2 attachment 1. In summary: 

a) Attachment It4 from the above reference shows the 
responsibilities and activities for the user, the ESA 
and CSG. What is not shown is the initial feasibility 
study, the scope of which is mission dependent. This 
study is most important in the case of a dual launch, for 
it is here that ESA establishes viability of the combined 
payload. 

b) Each user provides the application to use Ariane (DUA), a 
detailed technical interface document which ihcludes 
mission and launch campaign information, upon completion 
of the feasibility study phase. ESA subsequently generates 
an Interface Control bocument (DCI) for the combined payload 
cargo and launch vehicle which is put under configuration 
control. All subsequent ESA documents are for the total 
cargo. The exception is safety where reviews with individual 
payloads are likely. A draft DCI was provided, see reference 
3 attachment I. 

c) The safety and other documentation requirements appear very 
similar to those presently in existence at ETR for 
expendible launch vehicles. 

d) ESA plan.to  perform 2 coupled loads analyses for the user, 
the first during feasibility and the second late in the 
program. 

e) Information received on schedule of activities appears 
compatible with both an operational and an experimental 
satellite development program, see upcoming study report. 

f) Additional information on 
- safety requirements 
- mission analysis 
- production of interface drawings 
- launch support and training of payload crew 
was received and will also be presented in the 

• 	study report. 

g) It was recognized that with the dual launch additional 
time wilLbe required by ESA for review and integration 
of payload data submissions. 

Continued...../10 
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5.0 ESA Headquarters Meeting, 8 June 1978 (Continued) 

h. An organization chart, for the ESA Ariane project was 
provided, see attachment 5. 

The afternoon session addressed the subjects of the dual launch 
capability and costs.. M. Naumann, Head of the Ariane 
Development Section, presented the status of the dual launcher. 

An announcement had been made about 1 week before our visit of 
the choice of SNIAS to design and build the Systeme de Lancement 
Double Ariane (SYLDA) and the contract was still pending. 
Attachment 6 presents a sketch of the Sylda structure which 
will house a "lower" Delta Class satellite and will support 
structurally an "upper" Delta Class satellite. As was presented 
by M. Bouillot on 5 June, 1978,the SYLDA is expected to weigh,' 
160 kgm nominal (180 kgm maxamum) and will replace the standard 
40 kgm adapter. With-the preSent launch weight, this would allow 
a total of 1750-120 ----- 1630 kgm for the cargo or 815 kgm per 
payload (1793 lbs) for equal weight payloads. For the initial 
operational phase, however, ESA will offer the STS/PAM weight 
capability to foreign users and will utilize the excess weight 
for their own piggyback payload. Eventually it is planned to 
upgrade the Ariane launch weight capacity to 2300 kgm for 
geostationary transfer orbit payloads. This could be accomplished 
by: 

a) increasing pressure in the first 
and second stage tanks from 53.5 
to 59 bar 	 11 	1900-2000 

h) stretching the 3rd stage from 8 kgm 
to 10 tonnes + 

c) adding 2, 6 tonnes solid rocket boosters - 2300 kgm 

through a 2 stage process and if the decision were made to proceed 
with these modifications next year, then the first stage upgrade and 
the maximum capability would be available by February, 1982 and 
February,1983, respectively. 

This upgrading should add approximately 3%-5% to the unit cost. 
The maximum design weight for the SYLDA to carry for the 
upper payload is 1200 kgm. 

Discussions of the: 
-separation sequencing of the payloads and SYLDA plus the 
availability of telemetry to confirm these operations 
-envelope constraints of the upper and lower spacecraft 
(inner spacecraft compatible with STS/PAM diameter but 
not length with vertical cradle launch) 

Continued 	/11 
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5.0 ESA Headquarters Meeting, 8 June 1978  (continued) 

-spacecraft collision and control study results 
-environmental loading (detailed analysis just getting 
underway) with a model of 2 MARECS spacecraft - results 
to be available in September_ Although there is some 
concern on the part of users with regards to lateral loading . . 
for the upper spacecraft, ESA are anticipating loads less 
severe than STS/PAU.) 

-electrical connections and RF transparency were held. 
M. Naumann indicated that the schedule for SYLDA 
development is as follows: 

Phase 1 conceptual design to PDR 	Dec. 1978 
Phase 2 detailed design 	Apr. 1979 
Phase 3 to CDR 	 Nov. 1979 
Phase 4 delivery of L 0 4  equipment June 1980 
The first SYLDA flight will then be L 0 4  
in October, 1980. 

Because of the necessary tandem mission,,both payloads must be 
compatible as to launch window, transfer orbit parameters, 
spinrate and attitude at separation. 

M. Naumann departed leaving M. Bellot to explain the ESA 
Ariane costing policy. The main points presented were: 

a) the Ariane is basically designed for European consumption 
and autonomity. Foreign users are, however, encouraged 
and, although ESA program members will have launch date 
priority, ESA will honour all commitments to foreign 
payloads without bumping downstream in favour of a 
member payload. 

b) military weapons are not acceptable payload equipment. 

c) the foreign user will enter into a firm, fixed price 
agreement with ESA for the total launch program including 
planning and documentation, manufacture and 'test of the 
launcher, vehicle transport to Kourou, propellants and 
launch services as well as payload checkout, loading 
and mating activities. There will be no post launch 
cost surprizes. 

d) the FFP cost for the standard Ariane creosynchronous 
transfer orbit (perigee alt. 200 km, apogee alt, geosynch 
and inclination 9.5 ° ) launcl program is $22M US  min 1977 
dedicated or $15M US mid 1977 for an equal weight dual 
laUnch program  (je: $30M total with extra co-ordination, 
analysis, and longer launch campaign). This price also 
includes the SYLDA, where applicable. 	• 

Continued...12 
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5.0 ESA Headquarters Meeting, 8 June 19-78  (continued) 

e) the reimbursement schedule.is as follows: 

10% 	Launch - 30 months 
10% 	L-24 
25% 	L-18 
25% 	L-12 
20% 	L-6 
10% 	Launch 

PAGE 12 

f) the LV will be insured (at a 10% premium of launch 
vehicle cost to the user or at the rate prevailing at the 
time of launch for equivalent launchers) to provide for 
a free 2nd launch in the event of a LV failure. However, 
ESA will not be providing spacecraft insurance against 
a LV failure, either to replace the spacecraft or to 
pay for lost revenue. They agree that it would likely 
be economical to work through the same insurance company 
as the one used by ESA. They have been dealing with 
Bowerings in England with regard to the I-V proposal 
but have not broached the subject of the dual launch with 
them as yet, 

g) the question of who is responsible for delays in the 
case of a dual launch and the costs to be incurred has 
not been investigated as yet by ESA. Their first thought 
is that they may not consider 2 spacecraft with tight 
launch window constraints as compatible. Also, they 
may not schedule 2 foreign users together during the 
early operational phase, but rather could have ESA s/c 
in storage ready to provide the piggyback payload with 
little risk of schedule slip. 

6.0 ESA Headquarters Meeting, 9 June 1978  

The meeting on this date was held with M. Dellot and concluding 
remarks with,M. Orye to discuss any outstanding questions. The 
following is a brief summary of pertinent points: 

a) the $15M cost applys to both the present and future 
SYLDA and absorbs the 3% differential discussed 
earler. 

b) if the ESA is the partner on an early dual launch, 
ESA will make every effort to provide the STS/PAM 
weight capability for the $15M US mid 1977. 

Continued..../13 
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6.0 ESA Headquarters Meeting, 9 June 1978  (continued) 

c) the author made the point that the loading factor in 
the case of an ESA dual launch is essentially 22/30 
or 73%. This is equivalent to the STS factor of 75%. 
However, it would appear that the dual payload Ariane 
would be more tailored to the capabilities of the 
launcher and should have a higher factor. Of course some 
differential is required but $8 appears steep. 

d) the inside SYLDA "lower' payload position appears to us 
to be less favoured in areas of; 

- access 
- s/c envelope 
- potential PF transmission limitations 
- extra LV failure rodes 
- potential damage during vertical 

integration 
- higher orbit dispersions 
- etc. 

and it was suggested that  ES 7\ might consider a price 
break for the inside location. N. Bellot indicated 
that in fact some European users prefer that location 
and that no such Cost reduction is anticipated. 

e) it was stated that the feasibility costs are included 
in the FFP quoted, even in the dual launch programs. 

f) ESA indicated that if Canada were to procure both halves 
of a dual launch and take responsibility for the 
interface between the •  spacecraft, some reduction from 
the $30M total price could be negotiated. In the 
ultimate case where the S/C were designed to avoid the 
need for SYLDA and there was a single interface with the 
launch vehicle with no significant extension to the 
launch campaign schedule, the price would come down 
much-closer to the $22M value. 

7.0 General Comments on the French Guiana Launch Site  

During the travel to and from Kourou and while in the locale 
several pertinent points became evident about the logistics 
of the Fr. Guiana launch site: 

a) Kourou, with support from remote tracking stations 
and Cayenne facilities (port, power generation. 
communications, etc.) contains approximately 7,500 _ 
skilleepeople out of a total population of 45,000 
in French Guiana. The remainder of the population, 
in sharp contrast, are mainly unskilled: 

Continued.../14 
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7.0 General Comments on the French Guiana Launch Site  (continued) 

b) the weather is very constant with yearly temperature 
extremes of 20° to 36 °C and with humidity seldom 
below 90%. The rainy season (45 metres in 1976) lasts 
from December to July with a respite in March and 
heavier rainfall generally after March. The working 
atmosphere at CSG requires airconditioning in the 
offices and labs and the complete launch tower for 
Ariane is enclosed from the elements. Despite this, 
the weather was exceptionally clear during our visit 
with rain on 3 days out of 7. .The wind velocity is 
generally very constant at 5-10 m/sec and earthquakes 
and hurricanes are not a threat. Although we were 
told that there is rarely an electrical storm, we 
experienced brief lightning flashes one evening. 

c) the hotel accommodations at present are only the Hotel 
des Roches (100 rooms) which is on the ocean with good 
restaurant and entertainment (pbol, tennis courts, 
etc.) facilities. It is quite modern and reasonable 
in price - $24 per night single indluding breakfast. 
This hotel also has some detached cottages with 
cooking facilities 	15 ) at $38 per night. A second 
hotel, Albia, is being rennovated and will open 
shortly. A third hotel is planned. These hotels 
are owned (controlling interest) by CNES who subsidizes 
them.as  necessary. 

d) Kourou has all necessary services including a hospital, 
town , centre, power generation station, 4 schools, etc. 
Most people speak French but one can generally get by 
with English and gestures. 

e) Cayenne airport, Rochambeau 	, is capable of 
landing large transport (C52\) aircraft. The local 
Kourou/CSG airfield is only capable of handling Twin 
Ottér type aircraft and there are no plans to ènlarge 
its capabilities. The Cayenne harbour, visited on 
16 June, 1978, has a pier of length 309 m but continuous 
dredging is required to keep the channel open to shipping 
at the'mouth of the Cayenne river. The distance from 
either the port or the airport to CSG technical centre 
is approximately 70 km over a two lane paved road which 
is acceptable for spacecraft transport. Modifications 
in some curves are being made to permit passage of the 
propellant mockup hardware which will land by ship after 
a 14 day trip from LeHavre, France. Some telePhone 
cables are required to be temporarily cut to allow 6m 
clearance height during transport. ESA have clone a cost 
and time tradeoff and have concluded that all major 
launch.vehicle shipments to Kourou will be made by sea. 

Continued..../15 
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7.0 General Comments on the French Guiana Launch Site (continued) 

f) telephone communications with Canada are a concern. 
The author required 45 minutes to place a call from the 
hotel and the charge is approximately $8.40 per minute. 
Additionally, the calls are manual through Cayenne and 
duration of calls can be charged incorrectly. From 
CSG, a call was placed in 7 minutes to Toronto. 
Communications with France, Europe are automatic 
at $3.75 per minute. 

g) at present it is necessary to take approxinately 1 to 
11/2 days to travel between Canada and Cayenne with an 
overnight stop on one of the Carribean Islands. Our 
choice of Trinidad was not convenient because of 
lengthy immigration and customs Procedures plus the 
reMoteness of the airport from the hotels of downtown 
Port of Spain. 

8.0 Meetings and Tours at CSG - 12 June, 1978  

The agenda for the visit to CSG was scheduled around 
availability of launch complex facilities since facility 
propellant loading testing was underway at the tower. On 
each day, however, facility inspection was correctly arranged 
prior to conference room meetings to discuss these facilities. 

This day, two visits were conducted, the first to the Ariane 
. launch tower, the second to the AKM storage buildings. 

As previously mentioned, the mobile tower is an enclosed 
structure:which can be atmospherically controlled. At the 
spacecraft access levell the floor is moveable vertically and is 
stationed nominally at a height of 40 metres. An elevator 
with airlOck services this level, there are inside and outside 
stairs and access is provided to showers and an emergency 
shute  escape  system. Figure 1 shows a plan view sketch of 
the spacecraft level facilities. Cleanliness, class 100,000 
will be maintained in this area once the spacecraft is inside 
with external doors closed. There is a spacecraft clean 
airlock with extendible curtains for removal of the payload 
from the transportation container. There are 2 crane systems; 
the 20 tonnes container crane is removed outside prior to 
removal of the spacecraft from the container. 

Power is provided, as required, including conditioning to North 
American voltages and frequencies, via the Kourou power station 
(EDF) and in the case of interruption of service, on-site 
batteries provide no-break power to the S/C and computer 
'systems while diesel generators handle other launch site and 
vehicle power needs. The tower withdrawal takes from 15 : to 
45 minutes depending upon the working platforms in place 
at the time. 

PAGE 15 
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• 8.0 Meetings and Tours at CSG - 12 June, 1978-(Continued)  
• 

The AKM storage buildings (3) are 25' x 25' x 15' hook 
height with manual 2 tonne cranes. Eumidity control is 
difficult at present (up to 80%) due to open access ports 
above the door for crane travel. , Otherwise it is an acceptable 
facility including smaller buildings for pyrotechnic storage.. 

• Following these tours we were introduced to the CSG Deputy 
.Director and Technical Director, M. Bascond and spokc briefly 
about the site characteristics. This year's operating budget, 
including maintenance, for the range is 134 M FF. 

The afternoon session consisted of a tour of the Mission and 
safety  Control Centres which are lccated in the Jupiter 
Building at the Technical Centre plus a safety meeting. 
Present were: 

M. Bellot 	ESA 
M. Oelker 	ESA Launch Site Officer 
M. Beguin 	CNES, bèputy Safety Director 
M. Barban 	CNES, Payload Operations Manager 
M. Bouchet 	CNES, Payload Installation, CSG 

As per normal practice,the safety officers are isolated from 
the mission control. They operate from visual sighting for 
the first 25 seconds and a special redundant radar and computer 
system thereafter. Trajectory is plotted in real time on 
top of the nominal profile and they have ultimate responsibility 
for detonation of the vehicle if necessary. The mission 
control centre receives all data from the Supporting centres 
via the adjacent telecommunications building (Mercury). 

Note that'the Technical Centre is approximately 12 km downrange 
from the launch site. 

Pertinent points in the safety meeting were: 

a) the  safety manual is not yet available although the 
French version will be released in July, 1978 

b) the four phase safety program which was described is 
per standard practice and the review schedule is 
compatible with typical spacecraft review milestones 

c) we were assured that sufficient training on general 
operations and hazardous procedures would be provided 
to an arriving spacecraft team. 

Continued.../17 
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8.0 Meetings and Tours at CSG - 12 June, 1978  - (Continued) 

d) the plan for flow of the spacecraft on site through 
facilities 

Bl spacecraft checkout 
132 AKM preparation 
133 Spacecraft hazardous procedures 

(AKM Mating, RCS filling) and 
cargo integration 

is logical and appears to maintain adequate safety 
for personnel and hardware. 

e) Dr. Ahmed received a single copy handout on safety 
policy which will be included in the study report. 

9.0 Meetings and Tours at CSG  - 13 June, 1978 

Two tours-  were conducted, the first to the Launch Control 
Centre (LCC) at the launch site and the second to the 
AKM preparation building (132) and the site of the future 
B3 building. 

M.A. Merdrignac, who is the Director of Launch Site Operations 
and will likely be the Launch Director (COEL), narrated the 
tour of the LCC which has provision in the main room for 2 
payload consoles and backroom area which could house a complete 
STE if necessary. In discussions it became evident that 
CNES & ESA are thinking along the lines of the ETR payload 
crew disposition for launch, with a power crew in the LCC, 
the spacecraft T&C (STE) station in the B1 integration building 
where it was originally set up for off line processing and a 
S/C mission direcotr in the MCC. 

The launch operations are automated from L-6 minutes with the 
capability of human intervention. Operations are so hectic 
that communications between payload and COEL are by a series 
of coded push button status lights, not voice communications. 
Only the computer can launch Ariane. Any holds during the 
terminal count (last 8 seconds) automatically recycles to the 
L-6 minute mark. 

The computer facilities in the LCC are impressive. There are 
2 main computers; Ki  which controls the launcher electronics 
and K2 which controls the launcher propellant loadina and 
pressurization systems. 

Continued.../18 



TRIP REPORT (S.F. ARCHER -5-17 JUNE, 1978) 	PAGE 18 

9.0 Meetings and Tours at CSG  - 13 June, 1978 

For my money, the LCC is located uncomfortably near to the 
launch tower even though it is essentially  underground. 

The AKM preparation building is adequate for space, cranes, 
etc. but is not a clean room. The author took an action 
to determine whether a clean room environment is required 
during this operation. 

A meeting was held in the afternoon concerning launch 
operations. Present•were: • 

M.A. Merdrignac 	CNES, COEL 
M. Dellot 	ESA 
M. Oelker 	ESA 
M. Barham 	CNES 
M. Bquchet 	CNES 
S.A.` 

We were referred to the CSG books of reference 4 attachment 
1 as the basis for our discussions. 

The main points presented are as follows: 

a) the Ariane 'integration in Europe" policv for 
development vehicles is compatible with  what was 
done for Diamant D and most efficiently utilizes 
specialist personnel when troubleshooting is 
necessary. 

h) we discussed the spacecraft schedule from arrival 
at the Pad to launch.and our estirate (3-4 days) 
prior to fairing installation was approximately 
double the timespan CNES was using. There is• no 
cohcern, however, since the spacecraft is allowed 
to arrive earlier, if necessary, and there should be 
no finanacial impact. 

c) the launch vehicle processing after the ship arrives 
at Cayenne through launch is now 43 working days. 
CNES are working hard to reduce this  tire. The 
study report will present the details of the schedules 
discussed. 

d) RCS pressurization was discussed and it was stated 
that if the RCS tanks have a 2:1 burst to max. op. 
pressure ratio, pressurization should take place 
remotely while on the pad. 

Contihued..../19 
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9.0 Meetings and Tours at CSC,  - 13 June, 1978 (Continued) 

e) the spacecraft will be relatively free to power up. 
and communicate with the ground support equipment 
except during LV pyrotechnic installation and filling 
operations. At other times, RF compatibility checks 
will be required between the spacecraft and Ariane. 

10.0 Meetings and Tours at CSG  - 14 June, 1978 

Visits were provided to the Bi  payload checkout building (Venus), 
to the Diane ESOC uprange VHF telemetry and tracking station 
and to the Montagne de Pore CNES/Ariane downrange telemetry 
and tracking station. 

M. Fouchre, CNES Co-ordinator of Works and Building and M. 
M. Bouchet, M. Oelter and M. Bellot accompanied us on the tour 
of Bi. This facility is being upgraded to enlarge the airlock, 
increase the hook height in the airlock end of the hibay from 
7 to 11 metres and provide convenient areas to house STE 
equipment. The building will maintain class 100,000 clean 
room conditions and is adequate for dual Delta class S/C 
checkout (420 sq. metres hibay area) including office space 
for 2 teams of 'i  25  spacecraft personnel. Chemical mixing 
and RCS cleanliness checking areas are provided inside the 
building. Power will be no-break as with the launch site 
and provision has been made for mounting roof antennae for 
RF communications to the spacecraft when at the PAD. Normal 
general support such as workshops, tools, slings, xerox 
services will be provided within the basic user charge. 
The B1 complex (as well as B2 & B3) must be completed by 
November 1979 to support L02 operations. 

Mr. Saguin, CNES provided the narrative at the DianneStation. 
Figure 2 shows the communications network which was explained 
during this visit. Diane is not LV oriented and its mission 
for Ariane will be to monitor the CAT technology package 
which ope*rates in the VHF band. This station monitors 
Meteosat and will record Apple and Firewheel telemetry and 
perform ranging on these spacecraft. 

M. Bouchet instructed us on the facilities and function of 
the Montagne de Pere (Galliot) station which is situated .south-
east of the launch site, downrange by approximately 20 km from 
the pad. It is the first tracking station in the chain for 
Ariane which also includes Cayenne (Montabo), Belem (Salinopolls 
mobile station), Natal and Ascension Is. For the development 
vehicle, Galliot moniors 6 on-board telemetry systems; during 
the operational phases there is only one LV telemetry transmitter 
and data 4s reduced from 1500 to 700 paraMeters. The main 
autotrack antenna is 10m diametei. , 43 db Sband. This station 
is the only one having data reduction capability so all raw 
data (except Ascension) is sent here for quick look analysis 
by CSG prior to transmission to Toulouse for detailed analysis. 

Continued..../20 
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10.0 Meetings and Tours at CSG  - 14 June, 1978 (continued) 

A meeting was held in the afternoon concerning payload 
processing facilities. In attendance were 

M. Bellot 	ESA 
M. Oelker 	ESA 
M. Bouchet 	CNES* 
M. Bruin 	CUES 
S.A. 

* main speaker 

The main points discussed were: .  

a) CNES are working to a strawman schedule for complete 
payload processing of 33 daysfrom arrival at Bl to 
launch. 

h) S/C weighing will take place in 133. In this building an 
•rea has been prepared for spin balancing, but as yet 
no such equipment has been ordered because the users 
do not require it and Ariane doesn't require it. 

c) it is assumed that the spacecraft tear, will bring any 
• required spacecraft alignment equipment. 

d) in general, clean garments, on-site hardline 
communications, propellant and AKM storaae, propellant 
chemical analysis, office space, protective equipbent 
(cg.  breathing apparatus), S/C container for transport 
B3 to pad in addition to previously mentioned services, 
will be part of the basic user charge. 

e) with 2 spacecraft in the dual launch program there will 
be sonie stretch in the schedule while at  133. This.will 
be  minimized by parallel integration onto SYLDA halves 
followed by the SYLDA mating to form the cargo. Perhaps 
2-3 day extension can be anticipated. 

f) the CSG responsibility for the cargo commences when the 
payload is mounted into SYLDA. 

g) attachment 7 presents sketches Of the planned Bl.  132 
and 133 plan views. 

Continued 	/ 21 
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11.0 Visit to Isles des Salut, 15 June, 1978 

This visit was arranged by CNES and was attended by: 

M. Cremel CNES, Director of Kinetheodolite 
Tracking Station on Isle Royale 

M. Bellot ESA 
M. Oeker ESA 
S. A. 

This station on the north side of the geosynchronous 
trajectory and another located on Montagne de Pore  (south 
of the trajectory) automatically optically track by infra- 
red sensing the flight of Ariane and on a clear day they 
should be able to see 3rd stage ignition  •-e1,000 km away from 
their position. This system automatically records vehicle 
co-ordinates and transmits this data to the tracking radar 
so they can acquire quickly. High (850 frames/sec)  and  low 
(20 frames/sec) cameras plus TV coverage are provided, the 
latter hooked into the mission control centre. This station 
is located 18 km from the launch pad. 

12.0 Conclusions  

This report only discusses the highlights of the extremely 
informative trip. As can be seen from the text, FS/CNES 
expended significant resources to provide Canada with a 
complete and current picture of the Ariane prograr. The 
program appears to be well in hand with knowledgeable and 
responsive personnel co-ordinating the activities. Sufficient 
material has been obtained to permit a meaningful comparison 
to be made with the STS launch costs. 

4lurel.4/," 

Stephen F. Ai'cher 
Staff Engineer - Satellite Systems 



ATTACHMENT e 1 

ARIANE DOCUMENTS RECEIVED DURING 
VISIT TO ESA HEADQUARTERS AND KOUROU LAUNCH 

SITE 

	

1. 	Ariane User's Manual, AR(75)01, Issue 1, Revision 2, October, 1977 

	

I 2. 	Draft Revision, Chapter 6, Documentation, to AR(75)01, received 
5 June, 1978. 

	

3. 	Specimen ESA Dossier de Controle des Interfaces, DCI 10/32, for,  
L02, for information only, 30 March, 1978 

4. 	Ariane Launch Vehicle Presentation Books, ESA October 1977 
For COMSAT; Launch Vehicle Parts 1 to 5. Guiana Space Centre 
Parts 1 to 3 

5. Ariane Overall Vehicle General Concept, Summary of M. Vignelles' 
Presentation, 5 June 1978 

6. Air and Cosmos, Special Ariane Issue 

7. Set of Prints of Spacecraft Integration Laboratory (SIL) 

8. SEP Ariane Package, including: 

a) General SEP Brochure 
b) Position of SEP in the Ariane Project 

(With English Translation) 

9. 	Le Centre Spatial Guyanais, CNES, Europa 2 Vintage 1974 

10. 	Centre Spatial Guyanais Package, including: 

a) Le Centre Spatial Guyanais, from La Recherche 
Spaticle, Vol. XIII, No. 4 

b) Les Moyens de Mesure du CSG, from La Recherche Spatiale, 
Vol XIII, No , 6 

11. 	Paper on the Intrastructure of the Port du Degrad des Cannes 
(Port of Cayenne) 

12. Sketch of SYLDA, ESA (CR-99-04) 

13. Presentation of Dual Launch Capability by M, Neumann, ESh,*June 6, 
1978, 

14. Paper on Lanceur Ariane, Simulation of Guidance, by B. Humbert 
and H.P. Nguyen, AerosPatiale 

15. ESA, Ariane Organization Chart. 



DATE ACTIVITY 

ATTACHMENT #2 

ARIANE INVESTIGATION - ITINERARY 

Monday, 5 June, 1978 

Tuesday, 6 June, 1978 

Wednesday, 7 June, 1978 

Thursday, 8 June, 1978 

Friday, 9 June, 1978 

Saturday, 10 June, 1978 

Monday, 12 June, 1978 

Tuesday, 13 June, 1978 

Wednesday, 14 June, 1978 

Thursday, 15 June, 1978 
Friday, 16 June, 1978 

Saturday, 17 June, 1978 

ESA Headquarters Kickoff Meeting 
- Description of Ariane 
- Status of Development and 

Qualification 
- DOC Presentation on Study 

Objectives 

Visit to Ariane Facilities at SNIAS, 
Les Mureaux and SEP, Vernon, France 

Non Ariane Visit to SNIAS, Les 
Mureaux and SEP, Vernon re: Spacecraft 
Equipment 

ESA Headquarters Meeting 
- Payload/Ariane Interface 
Documentation (a.mj 

- Dual Launch Capability 
- Costina Policy 

ESA Headquarters Meeting 
- Discussion of Outstanding 

Items 

Travel - Paris to Kourou, Fr. Guiana 

- Visit Launch Tower, Mission Control Centre 
- Safety Meeting. 

-Visit Launch Control Centre 
-Launch rlight rperations Meeting 

-Visit Payload Facilities & Tracking Stations 
-Payload Operations Meeting 
-Visit Optical Tracking Station, Isle Royale 
-Visit Cayenne & Port 
-Travel to Trinidad (1 Day Stopover req'd) 

-Arrival Toronto. 



MA NE HAS 

- THREE STAGES 
- TWO "*NE CUrr SEPARATION SYSTEMS 

CENT  LIM* INSTRUMENTATION BAY 
ULB-SHAPED FAIRING 

ARIlE 

TiTAL, WEDGHT 	 2OS T 
OVERALL LENGTH 	 47 m 

Meer STAGE MAMETER 	 3.8 m 

UPPER STAGES [DDAMETER 	2.6 m 

FAORDNG DOAMETER 	 3.2 m 
USAULE DOAMETER OSIE FA1RONG 3 m 

Summary of 
M. Vignelle's 
Presentation 
5 June, 1978. 
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DIAMETER 	3 . 80 m 
TOTAL LENGTH 1J .40 m 

PP-OPUS! 
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ARIANE - FIRST STAGE  1140  

GENERAL 
ATA  

MASSES 

EMPTY MASS 

PROPELLANT FILE 
ASS ON 

MASS AT LIFT OFF 
UNEUFINT 

(mean value) 

13 270 kg 
(without wetro-rockets) 

141.67T(UOW‘+iJ 2  

ei0 094 7 

815 kg 

BMW TE 1Îi FLIGHT 145 s 

PUPULSIGN SYSTEM FOUR VBIUNG 
each gimballed in one axis 

	

SEA LEVEL DATA TOTAL THRUST: 	2 445 kN 
SPECIFIC IMPULSE: 248.6 s 

	

VACUUM DATA TOTAL THRUST: 	2 745 kN 
SPECIFIC IMPULSE: 281.3 s 
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Floor Plans of Payload Buildings at CSG. 
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1.0 Background  

From about 1980 and beyond, there will be two launch vehicles 
available for the class of communications satellites of interest to 
Canada. One is the re-usable U.S. Space Transportation System (STS) 
and the other is the European Space Agency's expendable 'Ariane' System. 
For planning future. DOC missions (e.g., MUSAT) and to make a judiCious 
choice between the two available launch systems, it was necessary to 
establish (a) the technical capabilities, (b) the related logistics, 
and (c) the direct and indirect costs of each launch system. The 
technical capabilities of each system are published and seminars have 
been given by the developers. The logistics involved and the related 
costs of each launch system have not been readily available to potential 
users. The present launch vehicle interface study to estimate these 
costs for each system has been undertaken jointly with Canadian industry 
(S. Archer of SPAR). The re-usable STS is being addressed first. In 
order to build up a data base, an AIAA sponsored space shuttle symposium 
was attended followed by visits and meetings with Rockwell Space 
division (STS contractor), Hughes Aircraft Corporation (Spacecraft contractor 
and STS user with a Delta class spinning solid upper stage), McDonnell 
Douglas Astronautics Corporation (Spinning Solid Upper Stage developer), 
Ford Aerospace and Communications Corporation (Spacecraft contractor 
and STS user with an Atlas-Centaur class spinning solid upper stage), 
NASA Kennedy Space.Center (responsible for STS ground operations), and 
NASA Johnson Space Center (responsible for STS flight operations). 
Useful information and documentation were obtained during the visits. 
The significant information obtained has been summarized in this trip 
report. 

2.0 AIAA Space Shuttle Symposium (Los Angeles) 

The significant presentations (relevant to our study) were made 
by John Yardley (Associate Administrator for Spaceflight, NASA/HQ), 
George Jeffs (President, North American Space Operation, Rockwell Interna-
tional), J. Michael Smith (Director, STS Customer Services, NASA.HQ), and 
Hal E. Emigh (Director; STS payload integration, Rockewell International). 
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On the STS development program itself, due to the main engine 
turbo-pump problems, Rockwell announced that they could not see the 
first manned orbital flight occurring before June 1979 (though NASA 
sPokesmen stuck to the March 1979 date). The other major problem was 
the software development for the GPC (general Purpose computer). On 
STS mission commitments, flights 1 to 11 were committed.and space was 
still available on flights 12 to 22. In response to Steve Archer's 
question with regards to the possibility of STS provided thermal shrouds 
for payloads, Mr. Yardley stated that the new design profile for payloads 
was for them to be capable of withstanding direct sunlight for 30 mins,  
deep space for 90 mins and earth radiation indefinitely. He added that  
if any shrouds were still required, they would be the responsibility of  
the STS user.  In our conversations with the other attendees we heard 
that the hughes SBS and ANIK-C could only stand 7 minutes of direct 
sunlight, the TRW TDRSS about 9 minutes and the Ford Intelsat-5 about 
30 minutes. Obviously, the shuttle design and operational profiles 
are being influenced by Intelsat-5. The Hughes spinner can stand the 
30 minutes of direct sunlight if it is allowed to spin in the payload 
bay. Hughes were trying to get this accepted by NASA. We did not find 
out the solution for TDRSS' thermal problem. It is suspected that it 
will be ejected as soon as the payload bay doors open in parking orbit. 

Mr. Smith gave the standard NASA speech on cost, but also 
included a typical NASA charge for a SSUS-D payload. Including optional 
services at JSC and KSC, he estimated the total launch services to be 
$6.836 million for a March 1981 launch. He added that NASA's model 
included 3 aborts for every 100 missions. NASA only guaranteed a 
free re-flight if the mission was aborted through their fault. NASA 
or any of the payload users would not be held responsible for any 
damages caused during a mission. He also stated that NASA was 
developing a policy to address the case if the shuttle schedule slips 
extensively, and would be announced in September 1978. With regards to 
the STS reimbursement guide JSC 11802, he stated that it would be issued 
in November 1978. (We were subsequently given a preliminary copy at 
JSC and a similar copy was also sent to H.R. Warren by JSC). 

Mr. Emigh gave a very general paper on engineering and 
manufacturing interfaces. All the attendees were given a copy of the 
STS User handbook. 

3.0 Rockwell International at Downey  

The meeting with Rockwell was with the STS User Services 
Center staff. The Rockwell attendees included: H.E. Emigh (Director, 
STS payload integration), G.F. Dowdall (Programs development, advanced 
programs), S.L. Eilenberg, R.C. Starkey, J. Canetti and J.O. Mattzenauer. 

The significant points made were: 
a) Rockwell regarded itself as the optimum cargo integrator (both 

McDonnell-Douglas and TRW are also trying for this role and it is 
expected that NASA 1411 hold a competition). Rockwell had gone 
ahead, and established a self-financed "User Services Center". 
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b) For a SSUS-D free ,..flyer such as ours, the major interface would 
be with McDonnell-Douglas. Rockwell had already provided McDonnell 

. with mathematical models of the shuttle structure. RockWell felt 
that the thermal work should be dône by themselves as "cargo inte-
grators" .. 

c) Mr. Emigh gave us an overview on a typical user program flow (as 
Rockwell sees it). He also gave us a copy of a paper that had 
been presented about a week earlier. It included his flow diagram. 

d) It was indicated that JSC 07700 Vol. XIV will be phased out by 
NASA and ICD 2-19001 would takes its place for orbiter/cargo 
standard interfaces. This would then be the 'core' interface 
document from which a payload unique interface document would 
be developed. 

e) In general discussions, Rockwell indicated that typical coupled 
loads analysis done by them to date had ranged from $15K to $46K• 
On launch insurance, they indicated that there are two groups 
available, one in Washington D.C. called Coroon and Black and 
another in New York called Marsh and McLennan. The premiums 
being quoted were about 6% compared to 10% for expendable 
launch vehicles. 

4.0 Hughes Aircraft Corporation at El Segundo  

We met with Dr. Z.O. Bleviss (launch vehicle specialist) and 
A.D. McLennan (Systems Engineer) of HAC. The significant points made 
were: 

a) The draft SBS payload integration plan and the associated launch 
support services plan were being reviel;qed by all the concerned 
parties. (It was recommended we try and obtain these from JSC). 

h) The loads analysis was being done by McDonnell-Douglas and the 
thermal analysis by Rockwell. 

c) The draft launch site support plan indicated that all work done 
prior to entering the Vertical Processing Facility at the Cape 
would be chargéd as an optional service. 

d) The total weight of SBS with the SSUSD and its cradle was 
around 9000 lbs. 

e) We were given a NASA document indicating their thinking on the 
overall flow of a program. 



5.0 McDonnell-Douglas Astronautics Company  

We met with F.E. Peake (Manager, launch vehicles programs 
extensions), M.J. (Bud) Schmitt (Director marketing, advanced space 
programs and launch vehicles), and L.W. Gale (Director - PAM program, 
Delta programs). 

The significant information obtained from MDAC is as follows: 

They are progressing satisfactorily on the PAM (Payload Assist 
Module in their terminology and SSUS, Spinning Solid Upper Stage, 
in NASA terminology). They had just had a PDR with NASA on the 
PAM (or SSUS). 

h) The revised PAM user requirements document is expected to be 
ready by the end of the year, however they made us a comprehensive 
presentation (we have a copy of the Vu-graphs) of the PAM-D 
capabilities, its interfaces, standard costs, and optional 
costs projected to 1980. A typical PAM-D including optional 
services is projected to cost about $3.5 million in 1980. 

• c) MDAC's preferenCe is to work directly with the U5ei4  rather than 
through NASA. 

d) On other technical details, the PAM cradle offers both a mechanical 
and electrical interface for the payload. MDAC does the main 
physical interfacing with the orbiter through its cradle. Active 
nutation control can either be done with the PAM controller or 
the payload could carry the nutation controller. For SBS, the 
nutation control is done by the Spacecraft and for Intelsat-5, 
it is done by the PAM. Intelsat-5 has its own nutation controller 
for post-PAM-separation nutation control. 

e) In the present NASA mission models, all PAM payloads are in the 
aft end of the payload  baye In the cargo integration at the Cape, 
the aft end of the cargo bay planned is to be integrated first. 

f) Payload customers may buy an option for a back-up Delta (ELV) 
launch until 1 Oct., 1979 by paying $300K. This money should 
be paid at the lm!eginning, and is non refundable if the STS is 
used. It will be applied towards the cost of a Delta launch, 
however, if it is used. 

6.0 Tord Aerospace and Communications Corporation  

At FACC, we met with P.D. Crill'(Manager, Spacecraft preliminary 
design), S. Kulick (Advanced Space systems engineering) and J. Harvey 
(STS-Intelsat-5 electrical interface engineer). The information 
obtained was: 

a) COMSAT laboratories does the main interfacing with NASA for the 
STS launch. Ford deals with COMSAT only. Hence, the launch 
agreement, the project implementation plan (PIP) and PIP Annexes 
are COMSAT responsibilities with Ford support as required. 
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b) Intelsat-5 is presently slated for the 18th ression of the orbiter. 
Timeline planning at KSC is going on and presently calls for 6 weeks 

at the Cape. This was considered excessive by Ford and some revi-
sions are likely. 

c) The performance of the SSUS is controlled by signing an orbital 
incentive type of an agreement with MDAC. 

d) The present plan by Ford is to turn on all the bus electrics, as 
well as the main receivers just before cargo bay close-out. Then, 
Ford's only worries are the arming of the two motors (PAM and 
Apogee) and the turn-on of the main transmitters. 

e) Ford does not plan to carry out any R.F. testing of the satellite 
at the Cape (KSC). 

f) We were shown the qualification model Intelsat-5 solar array that 
was being tested in Ford's 39 ft dia spherical vacuum chamber. We 
were also shown the dynamic/thermal model of the satellite being 
assembled. Finally, we were shown a NATO-3 spinner being checked 
out to ensure that its despun platform locks on to a simulated 
Earth. 

g) We then obtained a briefing on Ford's conceptual answer to the 
BAC Syncom-4 using a bi-propellant perigee stage. The concept 
optimally exploits the STS cargo bay as per the present NASA 
pricing policy. Ford's corporate plans did not include any 
company funded advanced development effort. 

7.0 Kennedy Space Center  

We attended a briefing on STS launch site processing facilities. 
The principal speakers for  "free-flying" payloads were J.W. Johnson 
(Manager, automated payload program), J.R. Atkins (Director, Safety, 
R&QA, and proteCtive services) and D.K. Gillespie (Chief, Center 
resources planning staff). We then had a separate meeting with 
Mr. J.W. Johnson and Mr. R. Gunter (responsible for free-flying 
commercial payloads). The briefing included a tour of the STS related 
launch facilities. The significant information obtained was as 
follows: 

a) We obtained the current copy of "Launch Site Accommodations 
Handbook for STS Payloads", K-STSM-14.1, K-STSM-09, Vol. VI dated 
14 March 1978. Next update is expected. in October, 1978. 

b) For SSUS-D type payloads, the Delta spin facility, where we would 
integrate our spacecraft with the apogee motor, and the payload 
with the SSUS-D could be a potential bottleneck. Also the spin 
balance table is limited to 5000 lbs. NASA does not plan to 
improve this facility,and considers this as a user's problem. 



c) In view of the SSUS type payloads being integrated first in the 
lower end of the vertical cargo transporter, the potential problem 
of damage during integration of the upper payloads has been reco-
gnized by NASA. A possible solution was to provide a "catcher" to 
minimize  this  possibility. This "catcher" in turn affects the 
clean air flow patterns and may be detrimental from a cleanliness 
point of view. NASA does not as yet have an acceptable solution 
for this, and the cost of whatever fix is found will have to be 
borne by the users. 

d) Attempts are underway to arrange the KSC safety reviews 
back-to-back with the JSC safety reviews. 	This is to minimize 
the effort and thus the costs of the spacecraft contractor 
related to safety. The recommendation was made to consult with 
KSC early in a program on ground operations safety to minimize 
design costs. 

e) In response to a request for a typical SSUS-D launch services 
support plan (in form of a bar-chart), we were referred to a 
Mr. Arthur Bilotta (who is developing it for SBS). Mr. Bilotta 
was on leave, and was contacted by phone on 3 May 1978. He has 
promised to send us a package of a 'typical' SSUS-b plan. 

f) A typical cost for off-line services at the Cape were quoted at 
$208K. This would be reduced for subsequent ground operations 
of similar satellites to about $120K. 

g) At the general discussion session, Mr. John Clark of RCA (former 
Director of NASA Goddard Spaceflight Center) in making a general 
comment gave advice to NASA to charge a fixed average fee for 
ground support services depending on the class of payload viz. 
SSUS-D, SSUS-A or IUS, and do away with itemized services. This 
would save money for both NASA and the user by reducing bookkeeping. 

8.0 NASA Johnson Space Center  

This was our final meeting on the STS with the NASA Center 
that has the ultimate responsibility for the STS engineering interface 
with users. Our meeting was with the "Shuttle Payload Integration 
and Development Office" (SPIDPO) led by Mr. Glen Lunney (and his deputy: 
Cliff Charlesworth). Under them are three groups called: STS utiliza-
tion and planning (headed by Carl Peterson), STS Operations (headed by 
Leonard Nicholson), and Systems Engineering (headed by Larry williams). 
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A user obtains his flight assignment from Peterson's group, 
develops his Project Implementation Plan (PIP) with Nicholson's group 
and develops the detailed Interface Control Documents (ICDs) with 
Williams' group. Our visit was coordinated by a Mr. Wayne Eaton 
from the planning group. We had unstructured meetings with Glen 
Lunney and Cliff Charlesworth and a more formal presentation from 
STS subsystem specialists (E. Schlei on safety, W. Boone on flight 
operations, B. Holder on Structure, A. Joslyn on thermal, P. Westmore-
land on Avionics, S. Blackmer on software, R. Schomburg on re-imburse-
ment and V. Ettredge on SSUS payloads). Finally, we were given a 
short tour of the STS simulation facility and the Mission Control 
Center (MCC) by a Mr. William Der Bing. 

The significant information obtained from JSC was: 

a) SPIDPO nominates a project engineer as a single STS technical . 
point of contact for the user after the earnest money of $100K 
is paid. 

h) The launch services agreement signed with NASA/HQ refers to the 
Project Implementation Plan (PIP). The PIP is a statement of 
work identifying the various activities required from NASA and 
the User and is made ready before the launch service agreement 
is signed. The activities are detailed in the 'Annexes'  to the 
PIP. The Annexes are developed and finalized right up to about 
a year before launch. The KSC launch site support plan becomes 
one of these annexes. The engineering documents and related 
drawings of the Annexes become the Interface Control Documents 
(ICDs). 

c) On safety, it is the user's responsibility to identify hazards 
with his payload. NASA will hold about four reviews to ensure 
that safety requirements have been met. 

d) Any payload operations done through NASA is considered and 
optional service. 

e) NASA does not plan to do any coupled loads analysis in the 
standard service except a verification analysis six months 
before launch.- Also, we were told that there was an orbiter 
resonance around 17 to 20 Hz. 

f) After landing, the temperature in the cargo bay could go as high 
as 200°F  before ground cooling services are attached and working. 
This may influence the design of hydrazine tanks from safety 
considerations. NASA's planning assumes about 3% aborted missions. 

g) Under certain limitations, and for a charge, user may transmit 
from his spacecraft in the orbiter cargo bay. The limitations are 
the frequency bands and radiated power that the user can employ. 
The charges are for NASA to check that the frequency and power 
do not interfere with their system and the other payloads. All 
Commands, while the payload is still in the bay, will have to be 
sent through the Mission .Control Center (MCC). 
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h) Until the cargo bay doors open and the orbiter Ku band antennas 
deploy, the orbiter/ground communications link is in S-band. 

i) Present planning only allows for shuttle launches from 30 minutes 
after sunrise to 30 minutes before sunset. This allows aborted 
flights' landings to take place in daylight. This restriction 
may be lifted after more experience is gained on the STS. 

j) Payloads will be allowed to spin in the cargo bay for thermal 
protection of the payload, This will only be allowed during the 
transition phase from expendable la .unch vehicles to the STS. 
(Hughes have had success in their persuasion of NASA). 

k) In view of the charges quoted by MAAC for their PAM, some 
spacecraft companies are thinking about their own perigee 
stage (e.g., RCA-AED). 

1) Typical SSUS-D Project Implementation Plans and Launch Site 
Support Plans will be mailed to us during the week of 1 May 1978. 
We will also receive an orbiter thermal math model. 
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.Trip Report on Ariane Launch Vehicle Interface Meetings, 5 June to 16 June 1978 

1.0 Background 

Further to my STS related trip report of 8 May 1978, this trip report 
covers our (S. Archer of SPAR and I) data gathering effort on the European 
Space Agency's 'Ariane' launch vehicle. We first visited ESA Headquarters 
in Paris to obtain information on the development status of Ariane and to 
hold direct discussions on launch costs to non ESA Users. This visit was 
followed by a visit to the new Ariane launch facilities at Kourou (French 
Guiana) to obtain information on the range, range safety requirements and 
range-operations for a typical applications satellite of the Thor-Delta or 
Atlas-Centaur class. This memo summarises the significant information 
obtained during the visit. 

1.  
C1E Z24 	 1540- - C65 • 6699 

2.0 5 June 1977, ESA Hq.  

Meeting with: Mr. R.M. Orye Head, Ariane Programme Office of ESA 
Mr. A. Bellot Head of Ariane Payload Division 

(reports.to  Mr. Orye) 
• Mr. R. Vignelles Head of Ariane Project at CNES 

Mr. Hergott Project.Engineer reporting to Mr. 
Vignelles • 

Mr. J.C. Bouillot in-charge of Ariane advanced 
projects at CNES 

The main topic covered in the meeting was the development status of 
Ariane. Mr. Vignelles of CNES gave us a briefing on the status of the various 
Ariane subsystems and propulsion stages. The significant problem identified 
was an erosion of the first stage engines' graphite throat insert during 

- developmental testing. A proposed fix was to use a phenolic .insert and 
repeat the test in August. If the fix fails  to  work, a more expensive 
alternative would be te use a carbon/carbon composite material insert with 
testing proposed for December 1978. This last approach would cause a three 
month slip to the currently planned LO-1 launch on 15 June 1979. It  would 
not, however, affect the LO-2 schedule because of existing schedule margins. 

• 
The second significant piece of information was provided by Mr. Orye, 

who mentioned that the Ariane now guarantees 1 7 50, kg in transfer orbit 
(9.50  inclination) instead of the published 1700 .kg. He also added that 
Ariane was still a competitor with STS for the Intelsat 5 launches, and -a 
formal decision was expected in September 1978. Intelsat was now requesting 

. a transfer orbit capability.  of 1789 kg .because of a maritime package that 
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Intelsat wanted to add io the payload. This requirement could be met by the 
Ariane because of the lighter payload attach fitting used by Intelsat and 
by the off-loading of the apogee motor in view of the smaller transfer orbit 
inclination (9.50  compared to 280) for a Kourou launch. In the structure 
qualification tests, of Intelsat 5, Ford has been asked by Intelsat to add .  
a test simulating 1st stage cut-off of the Ariane. 

In the long.term, ESA also wishes to attract Delta class payloads on 
the Ariane. Mr. Bouillot of CNES gave us a presentation pn plans to further 
increase the capabilities of Ariane to 2300 kg (in transfer orbit) from the 
present 1750 kg. The plan calls for using existing technology. It involves 
increasing the combustion chamber pressures in the first and second stages 
•by 10%, increasing the third stage propellant loads ib 10 tons from the 
present 8 tons and for the strapping-on of solid propellant boosters to the 
first stage. The 2300 kg capability would allow the Ariane to launch two 
Delta-PAM class payloads along with the supporting SYLDA (Système de Lancement 
Double Ariane) hardware. This Ariane capability is expected by mid 1983. 

At this point, we were joined by Mr. Y Guerin and Mr. R. Lavaud, 
who report to Mr. Bellot. Mr. Bellot was identified O.S.our main ESA inter-
face throughout the visit. We gave Mt. Guerin  the questionnaire  we needed 
answered to indicate the documentation exchanges, the scope of the documen-
tation, and the schedule to be followed for an Ariane launch. We agreed to 
meet with Mr. Guerin again on 8 June 1978. . 

3.0 6 June 1978, Aerospatiale (SNIAS at les Mureaux) and Societe Européenne  
de Propulsion (SEP at Vernon) on Ariane  

Both SNIAS and SEP are important'contractors on the Ariane. SNIAS 
has the system integration contract under CNES, and SEP the propulsion 
system contract under SNIAS. We spent the morning at SNIAS and the afternoon 
at SEP. Mr. Bellot of ESA accompanied us during both visits. 

At Aerospatiale, we were shown around by Mr. G. Leroy, their Assistant 
Marketing Manager for launch vehicles. We were shown the fabrication shop of 
the first stage tanks, the simulation facility for the gui5iance.and control 
subsystem and the system integration facility. It is pr osed to completely 
check the electrical integration and partially check  tV  mechanical integration 
at the last mentioned facility of the launch vehicle rior to shipment to 
Kourou. We saw  checks  being carried out on the propulsion mock-up of Ariane, 
which was to be used to qualify the fuelling facilities at Kourou, and also 
to generally validate the launch facilities. 

At SEP, we were shown the test stands for the third .stage and first 
stage followed by a visit to SEP's engine fabrication facility. At the end 
of the day, we had a short meeting with Mr. Bachelot who is responsible for 
the first and second stage work at SEP. The second stage has been sub- 
contracted to 	Germany. 

4.0 7 June 1978, SNIAS and SEP 	• 

.While ESA Headquarters was working in preparing answers to our 
questionnaire, we re-visited SNIAS and SEP to obtain information on some of 
their non-Ariane Work WhiCh could be of interest to Canada. . 

...13 
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At SNIAS we met Mr. Rouyer, who is in charge of satellite related 
work at les Mureaux. He 'gave  us a briefing followed by a demonstration of 
their magnetically suspended momentum wheel. They proposed to start life 
tests in October. This was followed by a meeting with Mr. Nguyen who is 
in-charge of the guidance and control system development of Ariane at SNIAS. • 
Ariane's orbit inclination in transfer orbit is chosen to allow orbit insertion 
at an equatorial crossing without any coast periods. The on-board computer 
(OBC) autonomously controls the stage cut-offs, separations, and starts 
from about 30 seconds before lift off. -The only command that can over-ride 
the computer is a destruct command. The.OBC primary software uses information 
from the third stage inertial platform to fly a pre-determined trajectory 
and orientation. If the inertial sensors behave in an anomalous manner, the 
OBC switches to an automatic sequencing mode. The latter guarantees insertion 
•nto transfer orbit, but of a lesser accuracy than that of the primary 
system. Later, we were also shown some of the secondary propulsion hardware 
designed and fabricated at SNIAS for earlier French satellite projects. 

• 
At SEP, we met with Mr. Corai, who is in charge of secondary pro-

pulsion systems. The present work at SEP is to develop new catalyst systems 
for hydrazine thrusters. In parallel, they are also working on electro-
thermal thrusters. They have suspended their co-operative effort with 
Teldix (Germany) on a magnetically suspended momentum wheel in view of the 
more advanced work at SNIAS. Their solid propellant apogee motor develop-
ments were going on, and one of their motors was presently baselined for 
H-Sat. They promised to send us more details on their apogee motors in the 
mail. 

5.0 8 June 1978, ESA Hq.  

We met with Mr. Bellot, Mr. Guerin, and Mr. Lavaud of ESA, and with 
Mr. P. Rasse of CNES. Mr. Rasse is the deputy project manager on Ariane. 
Later in the day, we were given a presentation on the status of SYLDA 
(Systeme de Lancement Double Ariane) by Mr. Naumann of ESA. 

Mr. Guerin gave us an overview of a typieal project flow if we 
were to launch on a dedicated Ariane flight. He identified the documentation, 
the scope of the documentation and the schedule of documentation exchange. 
His references included two ESA/CNES documents that were to be issued in 
June 1978 (Reglement . de  Sauvegarde) and Dec 1978 (Manuel du Centre Spatial 
Guyanais). We were promised copies in the mail on publication of the 
documents. 

Mr. Naumann who is in charge of the SYLDA procurement at ESA gave us 
a brief presentation .on SYLDA. Separation of the upper-most satellite, the 

 cap covering the second satellite and the second satellite itself would 
occur in automatic sequence within 200 seconds after third stage cut-off 
using the On-Board Computer. The proposed schedule for SYLDA development. 
was: 

Phase 1 - Preliminary Design Review - Dec 1978 
Phase 2 - Detailed Design Review - April 1979 
Phase 3 - Critical Design Review - Nov 1979 
Phase 4 - Hardware delivery - june 1980 

Flight readiness review - August 1980 
Launch on LO-4 - September 1980 

.14 



-4- 

The probable contractor for SYLDA would be SNIAS. The first payload for 
SYLDA is a MARECS satellite on the inside with probably SIRIO (Italy) on 
top. 

6.0 9 June 1978, ESA  H.  

We met with Mx. Bellot and Mr. Orye. Part time with the latter 
.because he had.just returned from a quick visit to Intelsat in Washington. 

Mr. Bellot gave us a briefing on the ESA Ariane 'launching anepricing 
policy. The significant points made were: 

(1) At the time of application for an Ariane launch, 
an ESA member would get preference over a non-ESA 
member. However, once a commitment had been made on 
a launch date to a non-ESA member, it would not be 
possible for an ESA member to displace that 
commitment. 

(2) The launch prdeam would be managed by an ESA led 
CNES team. 	• 

(3) The launch costs in mid 1977 U.S. dollars for a 
dedicated launch were $22 million. For a SYLDA 
double launch (including costs of SYLDA and the 
associated integration costs) the price in mid 1977 
U.S. dollars was 15 million per satellite. There 
was no differentiation between costs for an inner 
or outer satellite of the SYLDA. 

(4) An additional premium of 10% would provide insurance. 

(5) ESA tracking network costs are an option to be 
negotiated. We were provided with a copy of the 
ESA VHF network User's Guide dated Feb. 1978. 

We then met With Mr. Orye briefly to thank him for ESA's co-operation. 
He indicated that Mr. Bellot would accompany us to Kourou to guide us around. 

7.0 12 June 1978, CSG, Kourou  

We met with Mr. G. Oelker (ESA resident representative at CSG), 
Mr. Bouchet (payload facilities at CSG), and Mr. Barban (payload operations 
at CSG). Accompanying us was Mr. Bellot. We were first taken to the launch 
tower for an in-site briefing on the status of the tower. We then met with 
the CSG acting director, Mr. Bescond who gave us an overview of CSG and its 
role in the Ariane program. 

In the afternoon, we were shown films on the Ariane program and 
CSG. This was followed by a visit to the Mission Control Centre and the 
safety room. We were provided a briefing on safety procedureà in using CSG 
and Ariane by the Assistant Safety Director, Mr. Beguin. 

. 0./ 5 
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8.0 13 June 1978, CSG, Kourou 

We met with Mr. Merdrignac, the person in-charge of the launch 
control centre. He gave us a briefing on the launch control facilities. . 
We were then given a tour of the apogee motor storage building and the apogee 
motor preparation building. In the afternoon.we had a meeting on launch 
operations with Mr. Merdrignac. 

9.0 14 June 1978, CSG, Kourou  

We were shown the spacecraft preparation building that was being 
modified to accept very large satellites (hook 'height of 10 m), and would 
have cleanliness standards of class 100,000. 

We then visited one of the VHF satellite tracking stations of CNES/ 
ESA situated in Kourou. Mr. Seguin, who is in 'charge of the station gave us 
an overview of the capabilities of the station. This was followed by a visit 
to one of CSG's radar tracking stations of rocket launches. 

The afternoon was spent getting into details of the proposed satellite 
support facilities. The final satellite preparation building (where apogee 
motor mating and hydrazine filling would occur) was still on the drawing 
boards. We were given a copy of the layout of the building. 

10.0 15 June 1978, CSG, Kourou  

We were taken to the off-shore islands to be shown an infra-red 
tracking station to monitor rocket launches from CSG. 

We left Kourou on the 16 of June. 
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ATTACUMENT A 

Statement of Work  

• Shuttle /Ariane Interface Study. 	 • 

General  

. By studying available documentation and by visiting NASA centers, ESA/CNES 

centers and appropriate industries, identify and quantify the effort required to 

interface typical communications satellite - payloads with either the Space Shuttle or 

'the Ariane Launch System. 

This study addresses in particular the software and documentation Interfaces 

rather than the physical (mechanical & electrical) interfaces between spacecraft and 

launch vehicle. 

Specific Tasks  

The study should include, but not be limited to a review of the following matters: 

a) 	all user-prepared documentation  cg.  project integration plan, 

safety documentation, flight operations/network plans, flight readiness 

reviews etc... 

b) 	coupled-loads analyses that are required for the Shuttle/SSUS/Payioad 

combination (or the Ariane/Payload combination) ,  ln partieular 

. identify analyses beyond those covered by the normal launch agreement. 

thermal analyses--in particular identify the work that will be required 

beyond that which is covered as part of the normal launch agreement. 

Establish respective areas of responsibility between launch vehicle 

supPlier and the user with respect to thermal control. of the paylead 

prior to its release. 

d) launch agreements and/or memorandum of understending between user 

and NASA or ESA. 

e) optional/custom services. (cost for non-standard efforts) 

f) contract milestones, including documentation referred to In (a), (1 ) , 

(c) & (d) above. 

c) 



Attachment B cont'd  

g) launch cost and payment schedules, including cost for use of launch 

site facilities during the launch campaign. 

h) obtain technical,schedule and cost information on Ariane dual launcher 

capability. 

i) identify  user  responsibility with respect to the following STS/Payload 

interfaces: 

o Power 

o TT&C 

o Communications 

o safe and Arm requirements 

determine special provisions required of the user for satellite/SSUS 

control.between the time of separation from the Shuttle and ignition 

of the perigee motor eg. active nutation device. 

Typical Payload  

• 	The GP bus with MUSAT payload, as defined by Spar under contract OPC 76-00054 

shall be used  as the basis for this study. In cases where the interface tasks or costs 

are substantially different for the case . Of an Atlas-Centaur sized payload, use 

Intelsat V as a typical payload. 

Deliverables  

Twenty copies of a final report will be required at the conclusion of the 

study. 

j ) 
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1 0 0 	STS RELATED DOCUMENTS  

Figure D-1 represents the NASA (User Information 
Services) condensation of many documents designed 
to support the major parts of the STS User 
Handbook. The Figure also identifies which of 
those documents are available at the Spar and 
CRC:DOC libraries. 

The complete list of the documents obtained during 
the course of the study which are available at the 
Spar and CRC:DOC libraries, is as follows: 

- Space Transportation RI 

- Capabilities' Calculator 
Utilization Services Brochure 

- Payload Safety Guidelines Handbook, Lyndon B. 
Johnson Space Center - July, 1976 - J.S.C. 
11123 

- NASA - AIAA STS User Symposium - Proceedings 
to follow. Integrating Payloads into the Space 
Transportation System - Rockwell 

- User Information Services - February 21, 
1978 

- User Flight Assignment 
- Determination of Charge Factor 

- NASA - Small Self-Contained Payload Program - 
September, 1977. 

- Planning and Designing Payloads for the Space 
Transportation System (A.A.S. Seminar) - March, 
1978 R.I. - H. Emigh 

- STS/Payload Integration Activities Plan - 
H.A.C. - April 19, 1978 

- P.A.M. User's Requirements Documet - McDonnell-
DoUglass Corp. MDC G7044A.- PAM-A - May, 1978, 
MDC G6626A - PAM-D - May, 1978 



1 

THE USER 
REVIEVYS THE 
FIANDBOOK, 

IS DIRECTED 
TO THE PROPER 
FOLLOWUP 
DOCUMENTATION, 

AND, BASED ON 
THE EXPERIMENT 
DISCIPLINE AREA 
AND FLIGHT 
TYPE, SELECTS 
THE PROPER 
USERS' GUIDE 
FROM THE 
LISTED 
REFERENCES 

.mmonmEs 
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GUIDELINES 
HANDBOOK 

J_Sein23 JSC 

SPACELAB PAYLOAD 
ACCOMMODATION 

HANDBOOK 
(ESA SLP/2104) 

STS USER 
MANAGEMENT 
PROCEDURES 

AND PLANNING 
SCHEDULES 

JSC 11801)  

I 
CARGO STANDARD 

" r ' 

INTERFACES 

SPACE SHUTTLE 
SYSTEM 

PAYLOAD 
ACCOMMODATIONS 

(JSC 07700 VOL XIV1 

SHUTTLE EVA 
DESCRIPTION 
AND DESION 

CRITERIA 
(JSC 10615) 

SPACE SHUTTLE 
SYSTEM 

PAYLOAD INTERFACE 
VERIFICATION 

GENERAL APPROACH 
AND 

REQUIREMENTS 
(JSC 07700-14-PIV•01) 

KSC LAUNCH SITE 
ACCOMMODATIONS 

HANDBOOK FOR 
STS PAYLOADS 

IK•STSM- 14.1) 

VAFB 
GROUND OPERATIONS 

PLAN 

IVAFB/E•1282) 

TDRSS USERS' GUIDE 
(GSFC STDN 101.2) 

PAYLOAD OPERATIONS 
CONTROL CENTER 

ATTACHED PAYLOADS 
JOHNSON SPACE 

CENTER 
(JSC 11804) 

r- 	
EARTH ORBITING 

AUTOMATED PAYLOADS 
GODDARD SPACE 
FLIGHT CENTER 

IGSFC) 

PLANETARY PAYLOADS 
JET PROPULSION 

LABORATORY 
(JPL) 

EXISTING LONG DURATION 
EXPOSURE FACILITY 

(LDEF I 
GUIDE FOR 

EXPERIMENT 
ACCOMMODATIONS 

(LaRC) 

MULTIMISSION 
MODULAR 

SPACECRAFT 
USERS' GUIDE 

(GSFC S-700-111 

r- 1 
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USERS' GUIDE 
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i SPACE TRANSPORTATION SYSTEM USER HANDBOOK 
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PART 1 
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FIGURE D-1: STS USER HANDBOOK SUPPORT DOCUMENTATION 
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- The MDAC Payload Assist Module (PAM) - 
McDonnell-Douglas Corp. 3J1-89025A - April 20, 
1978 - Presentation to DOC 

- Preliminary - Rec. 20/4/78 - Mission Speci-
fic Analyses and Services 

- Preliminary - Rec. 20/4/78 - Baseline Mis- 
sion Analyses and Services 

3 	- KSC Space Transportation System Project - 
M 	 Shuttle Payloads Launch Site Processing Sumpo- 
C 	sium - April 24-25, 1978. Presentation Mate- 

rial. 

1 	- Lyndon B. Johnson - Space 'Ilrandportation System 
5 	- User Handbook, July, 1977 (two copies) 
4 

- Shuttle Payloads Launch Site Processing Sympos- 
2 - 

	

	ium - Final Program April 24-25, 1978 - John F. 
Kennedy Space Center - Florida 

- NASA - Flight Assignment Doc. - October, 1977 
JSC - 13000-0 

- NASA - Launch Site Accommodations Handbook for 
STS Payloads 

- STS Utilization Planning - Shuttle Payload 
Integration Development Program  Office,  JSC - 
Presentation by D. Edgecombe, Batelle 

- NASA Headquarters - PIP's and Launch Servo 
'Agreements, Memo Lunney to Lee, December 21, 
1977 

- Payload Integration Plan - January 13, 1978 - 
Space Transportation and Office of Space and 
Terrestrial Application Payload (OSTA-1) 

- Payload Integration Plan - STS/TDRSS - Space 
Transportation System and Data Relay Satellite 
System - December 1, 1977 
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- NASA - S-78-1505 	JSC 27/4/78 - Briefing Out- 
line (Eaton, JSC) 

- NASA - Initial Issue of "Safety Policy and 
Requirements for Payloads Using the Space 
Transportation System", Yardley, June 16, 1976 

- Proposed Addendum to JSC 13830 to explain the 
Procedure for Experiment Group Type Payloads 

3 	JSC, 27/4/78 

- Shuttle Vehicle/Cargo Standard Interface Speci-
fication SL-1-0015, 27 June 1977, JSC (Obso-
lete) 

1 
5 	- SPIDPO Initial Contact Safety Briefing, Pre- 
4 	sented 27/4/78, E. Schlei, JSC 

3 	- ES2-BWH - 4/78, Shuttle Payload Structural/ 
mechanical Working Group, Payload Integration 
Activities, Presented 27/4/78, B. Holden, JSC 

- Thermal Design Criteria, Presented 27/4/78, JSC 

- Optional Services Table, - Preliminary, Pre-
sented 28/4/78, Lunney, JSC 

- JSC - 11802 STS Reimbursement Guide, February, 
1978, Final Review Copy 

- Typical RI Standard Engineering Support Pro-
ducts and Milestone Summary, Preliminary, Pro-
Vided 28/4/78 by W. Eaton JSC 

- List of PIP Annex Titles, Provided 28/4/78 by 
W. Eaton, JSC 

- Space Shuttle Interface Control Document, Level 
II, JSC ICD 2-19001, Formerly SL-I-0015, 
Shuttle Orbiter/Cargo Standard Interfaces 
November 16, 1977 
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- Documentation from AIAA/TMSA conference on 
Space Shuttle - March/April, 1978 

- STS PAM-D Launch Site Ground Operations Plan - 
Preliminary April 1978 

- Physical Dynamic Thermal Electrical and Data 
Processing Characteristics of the Space Shuttle 
Cargo Bay - R.I., March, 1978 
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2.0 	ARIANE RELATED DOCUMENTS 

With the exception of the CSG Manual the following 
documents are available at the Spar and CRC DOC 
libraries: 

- Ariane User's Manual - AR(75)01, Issue 1, 
Revision 2, October, 1977 

3 	- Articles reproduced from AIR and COSMOS number 
709 (March 11, 1978) updated following the ESA 
council meeting of April, 1978 

- Reglement de Sauvegarde - 1978 edition - CNES, 
1 CSG (English version to be'available later this 
5 
4 	 year) 

Ges; 

- CSG Manual (still to be published) 

- Specimen Copy of D.C.I. (interface control 
document) 

- Presentation to Intelsat on November, 1977, 
containing: 

Ariane - Scope and Summary 
- Development Plan 
- Qualification Plan and Current Status 
- Vehicle Performance 
- Reliability Assessment 

CSG 	- General Presentation 
- Plan of work, Qualification and • 
Current Status 

- Launch Preparation 
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INTRODUCTION 

This guide provides users of the Space Trans-
portation System (STS) with a source of informa-
tion for estimating charges associated with STS 
services to payloads. 

The Space Transportation System encompasses 
all hardware systems and support equipment, facili-
ties, and manpower to deliver payloads to Earth 

orbits and perform on-orbit operations and experi-
ments. Its primary components are the Space 
Shuttle, Spacelab, and upper 'stages. The Space 
Shuttle provides the basic transportation to and 
from near-Earth orbit and is the basis for the 
"standard price" to users. The Spacelab (on-orbit 
operations) and upper stages (transportation to 
higher orbits) are optional flight systems for pay-
loads with "optional prices" in addition to the 
standard price. 

This guide should be used both during early 
payload planning and during the final design 
phase. During early planning, a payload designer, 
using this guide, may be able to lower transporta-
tion cost by altering the payload design. When a 
payload design is considered firm, the user organi-
zation can refer to this guide in financial planning 
to assess the total phased cost effect  of SIS 
utilization. • ' 

The prices listed are in fiscal year 1975 dollars. 
Those portions subject to escalation will be escala-

ted according to the Bureau of Labor Statistics 
index for compensation per hour, total private. 

Pricing and other data are based on the best 
current information. However, this guide may be 
amended by NASA at any time and is not an 
offer to sell or act as an agent for any potential 
user. The resulting launch agreement negotiated 
with the user shall supercede this document to the 

extent of any inconsistency. 

Users of the STS will reimburse NASA in ac-
cordance with their needs for various services. In 
general, these services fall into the following three 
broad categories that dictate the charge to be cal-
culated for a given payload. 

1. Standard Space Shuttle services 

2. Optional flight hardware systems 
3. Optional payload-related services 
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CHARGE 
FOR EVERY 
PAYLOAD 
(PART 1) 

STANDARD SPACE SHUTTLE SERVICES 

OPTIONAL FLIGHT HARDWARE SYSTEMS 

SPINNING SOLID 	SPINNING SOLID 	INTERIM 	 FLIGHT 
UPPER STAGE 	 UPPER STAGE 	 SPACELAB UPPER STAGE 	 ICITS 

(DELTA CLASS) 	(ATLAS-CENTAUR CLASS) 

OPTIONAL 
CHARGE AS 
REGUIRED 
(PART 2) 

VIII  

This guide is organized to provide a building-

block approach to estimating prices. It begins with 

standard Space Shuttle transportation charges and 

the standard services available to all payloads. Part 

2 explains optional flight hardware systems and 

methods of calculating current charges for each of 

these payload options. Then, in part 3, the user 

learns about the current optional payload-related 

services. Price ranges are included for some; others 

will be negotiated on the basis of payload require-

ments and anticipated cost to the Government. 

After the user has estimated his payload needs, 

he can proceed to part 4 for information about 

flight schedules and billing schedules. Schedule 

options are also available at extra cost. 

Finally, with all the general information assem-

bled, the user can find examples and formulas in 

part 5 to show exactly how his own costs are 

calculated. This information should enable a user 

to make cash flow estimates from which a finan-

cial analyst can confidently estimate the net pres-

ent value of a launch, its real-year cost, or any of 

several cost criteria to determine the launch sce-

nario that best suits the user's needs. 

The worksheet on the facing page is designed 

to help users be sure they have included all fac-

tors in estimating costs. It is not an official form  

for submittal. Step 1 occurs primarily within the 

user organization; however, calculations may re-

quire reference to this or other documents. The 

ensuing steps follow the same order as this guide. 

Supplemental information in this guide will help 

a user better understand the STS and the terms 

of his contract with NASA. 

All users should refer to the NASA manage-

ment instructions (NMI's), series 8610, on reim-
bursement for Shuttle services (appeildix C). These 

instructions set forth NASA policy to users under 

launch agreements and responsibilities for putting 

these policies into effect. 

As a user needs other information, he will find 
references to additional documents and organiza-

tions. In the United States, initial contacts for 

planning and general questions should be addressed 

to the Space Transportation Systems Operations 

Office, mail code MO, National Aeronautics and 

Space Administration, Washington, D.C. 20546, 
telephone (202) 755-2344, Federal telecommunica-

tion system (FTS) 755-2344, 
Users outside the United States should address 

initial inquiries to the Office of International 

Affairs, mail code I, National Aeronautics and 

Space Administration, Washington, D.C. 20546. . 

OPTIONAL PAYLOAD-RELATED SERVICES 

ADDITIONAL EXTRA. 	 ADDITIONAL 	 LAUNCH 
PAYLOAD 	 CARGO 	PAYLOAD 	 CUSTOM 

VEHICULAR 	 TIME 	 SITE 	.ISC POCC 
SPECIALIST 	 ACCOMMO- 	REVISIT 	 SERVICES 

ACTIVITY 	 ON orlon  DATIONS 	 SERVICES 

Building block approach to usor charges. 

OPTIONAL 
CHARGE AS 
REOUIRED 
(PART 3) 



COST-ESTIMATING MI • nt(sHEET 

1. PAYLOAD SIZE 
Determine your payload's weight and length. (Include airborne support equipment, clearance (part 1), flight kits 

required (part 2), possible weight effect of optional payload-related services. If additional information is needed, 

consult the references in appendix B.) 

2. USER CLASS 

Determine your user class (from part 1, "Reimbursement categories"). 

3. PRICE CATEGORY 
Decide whether a dedicated or shared flight is required (part 1, "Reimbursement categories"). 

4. TRANSPORTATION (DEPLOYED) 

Calculate the Shuttle transportation 
price (from part 1, "Standard charge"). 

If a non-U.S. Government user, add 
the use fee. 

5. OPTIONAL SYSTEMS 
Total the costs of all optional hard-
ware desired (part 2) and add. 

6. OPTIONAL SERVICES 
Determine the optional payload-

related services desired (as 
differentiated from the standard 

services in part 1, "Standard 
Space Shuttle services ") 
and the total cost (from part 3), 
and add. 

SPACELAB 
If you are a Spacelab user, skip steps 
4 to 6 and instead refer to part 2, 
"Spacelab," for complete instruc-
tions on price determination. The 
Spacelab price is a combination of: 
Transportation cost 
Operations cost 
Use fee (for non-U.S. Government 
users) 

Optional services cost 

Spaoalab total 

7. LAUNCH SCHEDULE 

Determine your desired launch date, which will enable you to decide if you want special launch 
schedule options (part 4). You can also determine if you would prefer to be a standby user. 
Calculate these costs from part 4. 

Total 

O. PAYMENT SCHEDULE 
On the basis of the launch schedule, you can determine your payment schedule (normal or accelerated, from part 4) 
and (by use of the examples in part 5) estimate with escalation for a selected year. 

ix 
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2VMP\MMND 4MC 	T11_,  

Every user of the Space Transportation System 

(STS) will receive the standard services described 

In this section as part of the standard Space 

Shuttle transportation charge. It should be noted 

from the outset that these descriptions and discus-

sions are necessarily generalized to incorporate a 

broad spectrum of payload characteristics and ob-

jectives. 

Specific descriptions of services provided for a 

given user will be detailed in the launch agree-

ment, the payload integration plan, and the launch 

site support plan. Those documents are bilateral 

agreements which are negotiated between the users 

and NASA for the purpose of providing specific 

definition of management roles and responsibilities, 

technical activities, and schedule requirements to 

assure an effective operational interface of the 

payload with the STS. The launch agreement, 

which can be considered the user's contract, con-

tains the legal, financial, and NASA Headquarters 

commitment to provide the STS service at a deter-

mined price. The payload integration plan defines 

the vehicle interfaces, preliminary  mission  require-

ments, etc., and includes a listing of optional serv. 

ices. The launch site support plan outlines the 

launch service activities to be provided at the 

launch site. 

11-mneenwe FOOVCDMARDfilib''UO0 

For the launch of a payload and associated 

services, NASA vvill designate (1) an STS mission 

coordinator who will serve as The NASA interface 

for all financial and policy matters and (2) an 

.STS payload support manager who will be respon-

sible for arranging and managing all NASA support 

provided to the user. The latter will be the inter-

face for all liaison with the user regarding the 

implementation of the launch agreement. 

The user will, in turn, designate a payload man-

ager who will be responsible for ensuring that all 

required user functions are performed. This user 

payload manager will be the formal interface for 

all liaison with NASA for the launch and associ-

ated services.  

noA Foop@noblomoo 
The following responsibilities are undertaken by 

NASA toward successful implementation of the 

launch agreement as negotiated with the user. 

1. Furnishing and updating interface specifica-

tions and other design and operations documenta-

tion necessary to aid the user in assuring compat-

ibility of the payload with the Shuttle, Shuttle 

flight environment, and NASA telemetry, tracking, 

and command support committed to each payload 

launch. 
• n: 2. Providing for thorough preparation and 
checkout of the Space Transportation System for 
each payload launch. 

3. Managing, with the consultation of the user 

payload manager, the Shuttle/payload integration. 

4. Regulating user access to and operation of 

the payload from the delivery of the payload to 

the cargo integration facility through the time of 

separation in orbit or return of the payload to 

the user. 

5. Conducting the launch and associated services 

in a manner that will satisfy the requirements and 

launch schedule agreed upon with the user. 

UOGV VDODODOibiliK100 

To enable NASA to furnish the proper launch 

and associated services, the user will be responsible 

for the following. 
1. Delivering a flightworthy payload to the 

launch site on a schedule compatible with the 

firm launch date that has been established by 

NASA. 

2. Providing associated payload ground-support 

equipment and personnel required to prepare the 

payload for launch. 

3. Providing to the NASA all mission require-

ments and constraints necessary for NASA to pro-
vide STS software, optional hardware, operations 
procedures, and other agreed support and services. 

4. Incorporating provisions into the payload de-

sign specifications and test programs to assure 
compatibility of the payload with all STS inter-

faces including cargo integration test equipment 

1-1 



and other design and operations restraints that 

may be encountered during prelaunch and launch 

activities. 

5. Providing to NASA, for review and concur-

rence, payload design specifications pertaining to 

the payload interfaces and compatibility with the 

launch operations; providing test plans for qualifi-

cation and flight acceptance testing of the pay-

load. 

6. Providing to NASA whatever payload teleme-

try, tracking, and command systems performance 

data are required to determine that the payload  

systems are compatible vvith the NASA network 
for any network support that is committed by 

NASA. 

7. Providing to NASA all information and docu-
mentation regarding hazardous systems of the pay-

load and ground equipment that may be required 

to confirm compliance vvith NASA safety require-

ments. 

8. Providing payload discipline training to the 

NASA crew and to Payload Operations Control 
Center (POCC) personnel. 



MUM plIonn5nu Gnd 
©porrt-Abno oupme 

Flight planning and operations are provided as 

part of the standard Space Shuttle transportation 

charge. These services are sufficient to support a 

flight from the John F. Kennedy Space Center 

( KSC) carrying three crewmembers and able to 

provide up to 1 day of in-orbit payloads opera-

tions for deploying a free-flying system. Preflight 

planning and training necessary for normal crew 

and ground operations are included. A flight data 

file is generated to provide the crew with docu-

mentation and reference material needed for STS 

activities. 

The interdependent areas of flight planning and 

operations support are: utilization planning, flight 

operations planning, flight design, crew activity 

planning, training preparation, flight simulation, 

and Mission Control Center (MCC) operations. 

UtillbotIon plonnIng 
Utilization planning, which is the responsibility 

of NASA, involves integration of approved missions 

into flight manifests and flight schedules. Users, 

therefore, must provide payload mission require-

ments and objectives, flight data requirements and 

constraints, and payload descriptions. 

Payload requirements must also be made evail-

able to NASA regarding STS/payload interface, tra-

jectory, time of launch, crew activities, training, 

STS systems support, and payload hardware inte-

gration. 

Hfht opomilono plonnIrto 

Standard services of flight operations planning 

involve both preflight and real-time support. Stand-

ard payload preflight planning services include inte-

gration of onboard payload display and data man-

agement software requirements vvith those of the 

STS, developing payload flight rules and rationale 

with respect to crew safety for various paylaad 

contingencies, development of JSC POCC interface 

procedures vvith elements in the MCC, and famil-

iarization training on JSC POCC facilities to user- 

provided personnel. Additionally, one or two JSC 
engineers vvil I be assigned to assist the user in de-

veloping onboard and ground support plans, 

KSC/JSC/other data interface tests, as well as 
work with the user in submitting ground support 

requirements. 
Standard real-time payload support services in-

clude one or two JSC flight controllers who will 

assist the user during real-time operations. One of 

the flight controllers will function as the  user's 
primary interface to the STS operations. He will 

assist the user in making flight plan changes and 

will work with the user to help develop alternate 

plans and crew procedures to accomplish payload 

objectives commensurate with crew safety. The 
other flight controller will also work closely with 

the user to resolve payload data routing problems 

and  to verify status and accomplishment of 

payload-related flight objectives. Additionally, as 

part of the real-time standard service, JSC will 

provide flight control support of the Shuttle dur-

ing launch and entry and support of. on-orbit 

Shuttle operations. 

lljs doolon 
The standard flight design activities provided by 

NASA for each flight encompass such factors as 

trajectory, consumables, attitude and pointing, and 

navigation analysis used to develop a basic flight 

profile. Users must provide payload mission plans 

for NASA to usa in developing flight requirements. 

The flight design includes launch, ascent, on-orbit 

pay I oad handling, deployment, communications, 

abort analysis, separation/recontact, simulator data 

packs, navigation aids, crew charts, rendezvous, and 

proximity operations. 

The standard planning approach involves sets of 

orbital destinations (inclination, altitude), flight 

phases (launch, on-orbit time line, deployment/ 

retrieval sequences), maneuver sequences (rendez-

vous, orbital adjustments, deorbit), and crew activ-

ity time blocks. Standardized flights will be used 

if they are consistent with the specified payload 

objectives. 

1-3 
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Ceotu acMulgy plannIno 
Standard crew activity planning generates a time 

line plus the necessary procedures and crew refer-

ence data for a given flight. Users are responsible 

for performing the payload planning, scheduling, 

crew procedures, and tradeoffs necessary to accom-

plish their payload flight requirements. In turn, 

NASA will provide the STS planning and activity 

scheduling necessary to support payload activities, 

as well as to maintain crew and vehicle safety. 

Standard services provided to the user include a • 
STS summary crew activity plan (CAP) defining 

available payload activity time blocks and an inte-

grated summary crevv activity plan, which inte-

grates the payload time line provided by the user 

with the STS activities. Also provided will be the 

STS detailed time lines and STS "crew execute" 

data. This includes the STS flight data file con-

taining crew procedures, which are based on flight 

techniques that have been developed for standard 

STS flight operations. 

Real-time support includes any required changes to 

STS activities including STS functions supporting 

payload operations, coordinating payload crew activity 

changes with the STS flight control team and the 

POCC; STS pointing information and any required 

attitude profiles; coordination and maintenance of 

update messages to the crew; and maintenance of data 

bases for STS crew activity planning and STS crew 

procedures. 

Tralnln9 procomrotbn 
All STS-related training, both for crewmembers 

and ground personnel, is provided by NASA; all 

payload-related training is the responsibility of the 

user. 

The services provided to the user fall into three 

categories: planning/scheduling, development, and 

implementation. 

During the planning/scheduling stage, NASA 

works vvith the user to ascertain training require-

ments. Once these requirements are determined, 

NASA will make an analysis to verify flight gup-
port feasibility of training operations. Flight-unique 

documents (plans, schedules, etc.) are thon  devel-

oped and training schedules are established. 

During the development stage, revision of train-

ing plans (scripts, facility configuration require-

ments, etc.) and procedures is done only to the 

extent of inserting flight-unique "execute" data 

and generating briefings on mission requirements. 

The implementation stage is concerned with 

managing the required training for all operations 

related to Orbiter capability. 

Flied olnunlation 
Simulators and trainers are maintained at JSC 

as part of standard NASA simulation support. The 

Shuttle mission simulator and the Shuttle pro-

cedures simulator are routinely used for training 

required for all flights (flight-independent training), 

as opposed to specialized training to meet the re-
quirements of a specific flight. These simulators 

can also be used in real time to help solve in-

flight problems. 

Users can take advantage of these and other 

JSC trainers to train the flight crew in payload 

operations. The Shuttle mission simulator has full-

fidelity forward and aft crevv stations. It can be 

expanded to simulate payload support systems and 

interface with the MCC for integrated crew/ground 

simulations. 

1'./10°1°n Congv°1 Canby opowationo 
For all flights, MCC operations provide systems 

monitoring and contingency support for all STS 
elements, provide two-way communications with 

the crew and with onboard systems, perform flight 

data collection to a central site, and provide both 

preflight and in-flight MCC/POCC operational inter-

faces to coordinate flight operations. For flights 

with attached payloads, additional standard services 

are provided, such as systems monitoring, con-

tingency ,  support, and system support for un-

attended operations; software support; interface 

systems support; and other Items related to com-

bined POCC and MCC tasks. These standard serv-

ices  also  include a ground team to develop pre-

flight documentation. 

For deployment and retrieval flights requiring 

little or no checkout or spacial training, the MCC 

will follow a standard plan that requires considera- 



tion only of trajectory and deployment and re-

trieval conditions. For those flights involving signi-
ficant crevv and systems interfaces, real-time telem-

etry and voice command system capability will lea 

provided. The telemetry processing will include 
only those payload data received in the 

operational data stream that are required for  SIS 

interface responsibilities. 
For flights with upper stages, MCC will provide 

systems monitoring, contingency support, and oper-

ational support to the upper stage through deploy-
ment. Payload data (either transmitted through the 

Orbiter or independently of it) will also be made 
available if those data are required to support 
flight operations. 

Standard real-time services are processing and 
operating support for Shuttle-compatible telemetry, 
command, and trajectory formats; logic processing; 
and display capabilities via Orbiter television, in 
the MCC, or in the POCC. Real-time voice inter-
faces between the flight crew and the STS ground 

team, as well as recording of  command and con-
trol data for real-time use, are also standard 
services. 



E gliû-udeov5n1 Meovebn 
Standard engineering integration services are pro-

vided as part of the Space Shuttle transportation 

charge to ensure cargo elements and flight cargo 

compatibility. NASA vvill utilize user-furnished car-

go element data on a mutually negotiated schedule 

consistent with NASA flight cargo integration 

activities. 

Standard STS environments, interfaces, and pro-

visions are defined in several documents (appendix 

B), which the user should use as a basis for pay-

load interface design until formal engineering inte-

gration activities begin. This time period is gen-

erally more than 3 years before flight. 

Approximately 2 years before flight, NASA will 

perform a cargo compatibility assessment, utilizing 

the user-provided cargo element data. This assess-

ment vvill establish the cargo element compatibility 

vvith the Shuttle and with the other cargo ele-

ments in the areas of loads, thermal characteristics, 

electromagnetic interference/electromagnetic compat-

ibility, contamination, physical interfaces, weight 

and center of gravity, electrical power, active cool-

ing, communications/commands/data, displays and 

controls, and crew activities time lines. 

Approximately 1 year  before flight, NASA will 

perform a flight verification engineering assessment, 

utilizing the user-provided updated and/or final car-

go element data. An analysis in suff icient detail 

will be conducted to establish the flight worthiness 

of the cargo for loads, thermal characteristics, elec-

tromagnetic interference, contamination, and physi-

cal interfaces. 

Additionally, as a part of the engineering serv-

ices, NASA will provide documentation updating 

and repository service for the payload-to-Orbiter 

unique interface control document (ICD), installa-

tion and removal drawings, and integrated  ache-

maties  that depict Orbiter-to-payload interfaces 

based on payload data submitted. 

Loilmh oKo somp(3n 
Included in the standard Shuttle transportation 

charge are the following activities at KSC: Inter-

face verification, installation of the cargo into the 

Orbiter cargo bay, checkout, and monitoring and 

prelaunch control of payload functions. 

The launch site support plan will be the official 

launch site commitment for support and services 

to be performed. After consultation between 

NASA and the user, this plan will be mutually 

prepared and encompass the necessary planning 

and coordination beginning before arrival of user 

hardware at l(SC through launch. 

The user will retain prime responsibility for 
testing, checkout, and servicing of the payload 
while STS management will assume responsibility 

for payload installation and compatibility verifica-

tion with the Shuttle. 

anf?ey 
A safety program will be implemented in ac-

cordance vvith NASA safety policies. Safety reviews 

will be conducted as mutually negotiated to deter-

mine the safety and compatibility of launch opera-

tions in support of the user's program schedule. 

[1Moreho uoutR@GR5ce 
Satisfaction of interface verification requirements 

that are not related to safety will be negotiated 

and mutually concurred upon by NASA and the 

user. It is anticipated that this verification will be 

accomplished within the normal testing, checkout, 

and integration of the user's payload. Special inter-

face verification activities are negotiable as deemed 

necessary by the user or NASA. 
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Users requesting Space Shuttle services from 

NASA will be in one of three classes. Reimburse-
ment to NASA for flight costs is calculated differ-

ently for each class. Therefore, the first thing a 

prospective user must determine in estimating his 
costs is to which class he belongs. 

Mon4J.2. clovornmong 
The non-U.S. Government class of user encom-

passes: 
O Private individuals or private organizations in 

the United States (including its territories, the Dis-

trict of Columbia, Panama Canal Zone, and Puerto 

Rico) and public organizations that are not part 

of the Federal Government. 
O Private individuals, public or private organiza-

tions, or governments of foreign nations, or inter-

national organizations. Exceptions (qualifying for 

lower flight prices) are the governments of Canada 

and of nations participating in Spacelab develop-
ment (through the European Space Agency) when 

they are conducting experimental science or experi-

mental applications missions with no near-term 

commercial implication that have been undertaken 
on behalf of government agencies. The NASA Ad-
ministrator will determine the missions that qualify 
for this exception. 

O Agencies of the U.S. or Canadian government 

or the European Space Agency if, in requesting 

Shuttle services from NASA, they are acting for 

users in this classification. 

ci,mr  U.O. GOUGUMMOM 

The civilian U.S. Government class of users en-

compasses all civil Federal agencies that request 

Shuttle services from NASA. 

noparamont of Dofonoo 
The Department of Defense (DOD) is consid-

ered a separate class of user because of its active 

involvement in flights from Vandenberg Air Force 

Base. The DOD operates under a special agreement 

with NASA and is not addressed in this docu-

ment. 

OLDee[iall moou' @boogo 
E21@oMlonal dogovn-draollon payload 

Spacial consideration is given to users having an 
experimental, new use of space or having a first-
time use of space that has great potential public 
value. This is called an exceptional determination. 
An example of a possible exceptional determina-
tion is this situation: A medical organization has 
developed what it considers a probable cure for an 
infectious disease, but must conduct experiments 
in a remote location free from danger of contami-
nation. An STS Exceptional Program selection 
process is used to determine which payloads qual-
ify and, in all cases, the NASA Administrator has 
final authority in the decision. Payloads receiving 
exceptional determination can be for either dedi-
cated or shared flights. 

Omoll solf-oontainod payload 
A small self-contained payload is defined as a 

package for research and development weighing less 
than 200 pounds (91 kilograms), smaller than 5 
cubic feet (0.14 cubic meter), and requiring no 

Shuttle services (power, deployment, etc.). These 
payloads are flown on a space-available basis. 

Prdeo geog©rdoo 
Once the user class has been established, a user 

should next determine which price category is ap-
plicable to his payload. These categories are the 

same for all user classes. 
A dedicated flight is defined as one on which 

the user has exclusive use of the entire Orbiter 

cargo bay. 

A shared (standby or nonstandby) flight is de-
fined as one on which the payloads of two or 
more users share an Orbiter cargo bay. A non-
standby user follows a firm launch schedule. A 
standby user is flown at NASA's convenience with-
in a prenegotiated 1-year period, thus giving the 
Government greater flexibility in flight planning 
and giving the user a price discount. 
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Inclination, 

deg 

Launch 

site 

The price charged to users for standard Space 

Shuttle transportation will be based on estimated 

costs accrued over a 12-year period. This price 

will be fixed (except to adjust for inflation) for 

flights in the first 3 full fiscal years of STS oper-

ations. Beginning with fiscal year 1984, the price 

may be adjusted annually to ensure that total 

operating costs are recovered over a 12-year 

period. 
The prices listed are based on 1975 dollar 

values unless otherwise noted. Escalation for in-

flation will be computed according to the Bureau 

of Labor Statistics index for compensation per 

hour, total private. 

Standard Space Shuttle price 
for dedicated users 

User aloe 	 Cost, $ X 106  11975 base/ 
- 	  

Transportation 	Constant 

charlp 

Non-U.S. Government 	 18.271 	4.298
b  

Civilian U.S. Government 	18.0° 	 N/A 

Canada and ESA 	 18.0° 	N/A 

Exceptional Program 	 11.0 to 14.0 	N/A 

°Optional use fee for reflight insurance is 0.27 . 

b Fc; I i47, F_cptirvneks.t Deffeciatle>n 	C4`334  

Fleet PA.ocw,eim ee± 	 1,453 

K.SC 	 cn I 

DOCIICCOC9.1 0116M0 

The basic charges to users of a dedicated flight 

are shovvn in the accompanying table. 

The price to non-U.S. Government users is cet 
at a level to recover a fair 'share of the total 

operations costs plus a "use fee" to cover costs 

associated with use of Government facilities end 

support equipment, and STS fleet acquisition. This 

use fee is not subject to escalation. Like the 

transportation charge, it is fixed for the first 3 
full fiscal years of  the  operational phase. 

Reflight insurance is included in the price for 

non-U.S. Government users. It guarantees  one 

 Shuttle reflight for each payload launch if the 

first flight fails through no defect In the payload,  

or fault of the user, user contractors or subcon-
tractors, and if the first payload is returned safely 

to the launch site or if another payload is pro-

vided by the user. This is not applicable to pay-

load failure, but applies only when NASA is un-

able to carry out its negotiated responsibility. 
Civilian U.S. Government users (and foreign gov-

ernment users who have qualified for this price, as 

described under "User classes") pay a price de-

signed to recover a fair share of  total  operations 

costs. These users are not assessed a use charge. 

3h@voc91 .gfiklMo 
A shared-flight user will pay a percentage of 

the dedicated-flight price. The price for all pay-

loads (except Spacelab elements, explained fully in 

part 2, and small self-contained payloads, described 

in the next subsection) is based on launch weight 

or length and is calculated as follovvs. 
1. To calculate a weight load factor, the user 

should divide the payload weight by the total 
Shuttle payload weight capability at the desired in-

clination. 
Standard orbit inclinations are offered to umrs 

for flights originating from the Eastern Test Range 

(KSC launch). These inclinations and corresponding 

weight capabilities are: 

Weight capability, 

lb (kg) 

28.5 	65 000 (29 484) 
56 	 57 000 (25 855) 

2. To calculate a length load factor, the user 

ohould divide the payload length (plus 6 inches 

(15.2 centimeters) for clearance) by the length of 

the cargo bay, 720 inches (1829 centimeters). 

3. To determine a charge factor, the user 

should now divide the load factor (length or 

weight, whichever is creator) by 0.75. However, 
the effective charge factor Is never greater than 

1.0. 

ICSC 
((SC  

1-8 



PJARINIUP.1 1.0 -I 

.0 —I 

.0 -1 

MINIMUM .037 

FY 1975 DOLLARS IN MILLIONS 

CONSTANT 	TO BE ESCALATED 
TO CONTRACT•YEAR $ 

4.298 18.271= 	10 g- 	Ilr 	14 r 

10 

14-  14 - 	

10 	13 

12 

4  11 

0 

16 16 

121- 	12 
71— 	9 

10 113 
o o 
7 

4.0 

3.6 

3.0 

2.6 

O 

61- 	0  

31— 	d 

4 r. 	4 r. 

21— 	3  

0.13 

C
H

A
R

G
E

 F
A

C
T

O
R

 

2.0 	 5r 	6 

4 

2 

1.0 

3 G 10 16 20 25 	30 35 40 45 	60 	56 60 
PAYLOAD LENGTH. FT 

IIIIII 	li 	1-1111-1 

O 5 	10 16 20 25 30 33 40 46 00 66 CO 05X 103  
3.26 	PAYLOAD WEIGHT. 1.13, TO 28.6°  INCLINATION 

Il 	I 	T 	I I 	 11 f I 	I 

O 2.0 6 	10 	16 	20 25 	SD 	35 	CO 	45 	60 	07%103 

 PAYLOAD WEIGHT, 1-13, TO GO°  INCLINATION 

ENGLISH 

SYSTEM 

.4 	 .0 
LOAD FACTOR 

ts. 

In  

2 

1.6 

1.0 

0 	0 	01- 	0'- 

RANGE  

0 
1.6 
5. 

.2 
a 

U
.S

.  
G

O
V

E
R

R
IM

E
R

IT
 N  

O 

(4 

1-9 

Ii 

• 

4. To determine the price for his payload, the 

user should multiply the price of a dedicated 

flight (plus  a.  use fee, if applicable) by the calcu-

lated charge factor. 

The payload-sharing nomagraphs are provided to 

help a user quickly determine the approximate 

price. A more detailed explanation is also in part 

5. 
A standby user will , receive a discount of 20 

percent of the calculated shared price.  

2{,DockA MOOG' @b00@ 

EI3Copgibinal Cluaova-dnoglon payload 
A dedicated flight that has received an excep-

tional determination will cost in the range of $11 
million to $14 million. The price  •for such a pay-
load that can share a flight will be calculated in 

the same way' as other shared-flight payloads. 

The NASA Administrator will select those pay-
loads eligible for the spacial flight price. 

• To uso this nornogreph, Isogin with whichever is forthcr to the right on the  sosie:  your payloctl's length or weight. Mom up to find the 

chargo fcctor on the curvo. Thon mom ocress to cotimato  the chars for your ucor claw. 
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Small attlig-cigiatolncd) payload 
The price for a small self-contained payload will 

be negotiated on the basis of size and weight in 

the three general categories that follow. If either 

volume or weight exceeds the maximums shown, 

the payload is in the next higher price category. 

If Shuttle services are required, the price for 

these services will be individually negotiated. Reim-

bursement to NASA will be made when the pack-
age is scheduled for flight. 

Volume, ft3 (m3) 

1.5 (0.04) 
2.5 (.07) 
5 (.14)  

Weight, lb (kg) 
67 (30) 

100 (45) 
200 (91) 

Cost, $ 
3 000 

5 000 
10 000 

Thb b tho sumo as.tho (ewe paylocti-shoring nomcoroph, but it is colculatcil In raotric units. ecjirà with tho crcatcr of poylor.l lonath 

or weight, nuovo up to find tho chorea fcstor. thon ocron  te  cstirouto tho ohnia for your ucr.:r 
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OPTIONAL FLIGHT SYSTEMS 

UPPER STAGES 	 

Spinning solid upper stage 

Interim upper stage 	  

SPACELAB 
Standard Spacelab services 

Optional Spacelab services 

Spacelab price determination 

	

Transportation price . 	 
Spacelab operations price 

Spacelab use fee  
FLIGHT KITS 	  

OMS delta-V kit 	 

Docking module 	 

	  2-1 
	  2-2 
	  2-2 

2-2 
  2-3 

2-3 
2-3 
2-4 
2-4 
2-6 
2-7 
2-8 
2-9 
2-9 

Second remote manipulator system 	  2-9 
Delta nitrogen tanks  	2-9 
Delta waste tanks 	  2-10 
PRSD/EPS tank sets 	  2-10 
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OPTEMILIL no©Nr OVere,J1J2 

For purposes of this document, optional flight 

systems are defined as those hardware end items 

that can be integrated into the Shuttle Orbiter for 
I au nching payloads to geosynchronous transfer 
orbits (upper stages), for extending the basic 

Orbiter capabilities (flight kits), or for offering the 
user a general-purpose orbiting laboratory for 

manned and automated activities in near-Earth 
orbit (Spacelab). The basic services are briefly de-

scribed in this part, along with the current price 

determination for each system. 

Each option is described separately. However, 
the user should remember in estimating costs that 
some options tend to go together. Furthermore, 
some of the optional flight systems are often 
r el ated to optional pay load-related services, 
described in part 3. 

A user will pay a fixed price (subject to escala-
tion) for any of these flight systems in addition 
to the price for the standard Space Shuttle trans-
portation previously described. The prices shown 
may be adjusted at the time of negotiation. 

I. 
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Upper stage systems 

• 

UPPER IM2E2 

The  expendable upper stage is a Shuttle-

launched vehicle for spacecra ft  missions with alti-

tudes, inclinations, or trajectories beyond the basic 

Space Shuttle capability. Two upper stage systems 

are currently available. 

One system uses a solid propellant, spin-

stabilized stage, called the spinning solid upper 

stage (SSUS), of two basic sizes. One size SSUS 

accommodates the current Delta expendable launch 

vehicle class of missions (SSUS-D) and the other, 

the Atlas-Centaur launch vehicle class of missions 

(SSUS-A). Both SSUS stages are used as a perigee 

kick stage for placement of a spacecraft on its 

proper transfer trajectory. The other upper stage 

system, called interim upper stage (I US), is a 

so I i d- propellant, three-axis stabilized, multistage 

system to be used for delivery of single or multi-

ple spacecraft to geosynchronous orbits and high-

energy escape trajectories.  

dollars and further establish that escalation to 

the price (as compounded annually from the 1975 
dollar base) will not exceed the amounts specified. 

These baseline prices include SSUS vehicle expend-

able hardware, use of ground-support equipment 

and airborne support equipment on a rental basis, 

and McDonnell Douglas launch support services. 

I n addition to the baseline SSUS system, 

McDonnell Douglas will provide to each user the 

mission analysis, hardware, and services as may be 

unique to each mission at an additional charge to 

be negotiated. For specific technical, programmatic, 

arid cost data on SSUS/payload assist module 

(PAM) systems, inquiries should be directed to 

McDonnell Douglas Astronautics Company, 5301 
Boise Avenue, Huntington Beach, California 92647, 
Attention, Director of PAM Programs. 

System 	 Maximum payload 

weight capability, 

lb (kg) 

SSUS-D (geosynchronous transfer) 	2400 (1088) 
SSUS-A (geosynchronous transfer) 	4400 (1996) 
IUS (geosynchronous orbit) 	 5000 (2268) 

uppOF Cog° 
NASA has recently negotiated agreements in 

which the McDonnell Douglas Corporation has 

agreed to develop, at its expense, SSUS systems 

and offer them commercially to STS users. As 

implied by the nature of  t)- ose  agreements, NASA 

policy is to encourage the participation of corpora-

tions in this and similar activities, to encourage 

open competition in a free market for these goods 

and services, and to encourage STS users to con-

tract directly with these corporations for SSUS 

launch services. 

The NASA/industry agreements establish a ceil-

ing price to be charged to users by the supplier 

of SSUS baseline systems and services in 1975 

The interim upper stage system, under develop-

ment by the Department of Defense, consists of 

three vehicle configurations: a standard two-stage 

vehicle, a twin-stage vehicle, and a twin-plus-

spinner vehicle. The two-stage vehicle is used for 

delivery to geosynchronous orbit; the twin-stage 

and tvvin-plus-spinner, for high-energy Earth escape 

missions. 

The procurement price for two-stage I US launch 

services for a baseline mission vvill fall within the 

rangs of $10 million to $12 million. The price for 

the three-stage configuration will be vvithin the 

range of $12 million to $14 million. 
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The price to be charged a user requiring Space-

lab hardware is computed using di fferent criteria 

than those of other payloads. The basic reasons 

for those differences are to take the downweight 

limitations of Spacelab into account and to prop-

erly charge a user according to the pro-rata share 

of that Spacelab hardware required by the user. 

Because of the nature of anticipated Spacelab 

flights, certain standard services designated by 

NASA differ in some respects from those standard 

services available to other users. These standard 

services are discussed in this section, accompanied 

by descriptions of certain optional services that 

will be peculiar to Spacelab users. Also included is 

a full explanation of Spacelab price determination. 

Maildnvc1 Op@co0d) oonyll@oo 
Each Spacelab launched vvill receive certain 

standard services as part of the basic price. 

The user vvill be entitled to full or pro-rata 

share of Shuttle services and Spacelab hardware; 

e.g., core segment, tunnel, ground-support equip-

ment set. 

Tunnel adapter and airlocic mounting kits, nec-

essary on Spacelab module flights, are used in 

conjunction with the Spacelab tunnel and provide 

the capability to mount an Orbiter airlock in the 

cargo bay on the upper hatch of the tunnel 

adapter. This enables payload operations to con-

tinue uninterrupted by Orbiter extravehicular activ-

ity because crewmembers can move back and forth 

from the Orbiter crew compartment to the Space-

lab module. The cost for installation, removal, 

maintenance, and use of these kits is included in 

standard Spacelab cost  for module missions. 

Standard Spacelab missions will be launched 

from I<SC Space Center for a duration of 7 days 

with standard mission destinations. 

NASA will provide training and accommodations 

for a three-person Shuttle flight crew, accommoda-

tions and STS training for a two-parson payload 

specialist crew, and will operate the user's payload 

if requested. Spacelab flight planning, real-time 

command and control, as well as prelaunch pay- 

load integration and compatibility verification will 

ba performed by NASA. 

As part of on-orbit operations, NASA will pro-

vide standard Spacelab electrical power, Spacelab 

environmental control and life support, onboard 

data acquisition and processing services, use of 

standard Spacelab monitoring and control facilities 

on the ground, and voice communications between 
the onboard crew and the ground. 

NASA will review the necessary payload specifi-

cations and test data required to determine the 

safety and compatibility of launch, onorbit, and 

re-entry operations. 

Upon request from the user, NASA will support 
payload design reviews to resolve problems and 

anomalies. This activity will be jointly agreed upon 

by the user and NASA. 

Users contracting for pallet-only payloads are 

entitled to locate minimal controls as agreed by 
NASA in a pressurized area to be designated by 

NASA. No additional charge is made for this serv-

ice. 

Users contracting for dedicated pallets are en-

titled to the entire volume above the pallet; users 

of dedicated modules are entitled to the entire ex-

periment and storage volumes of the pressurized 

module respectively. 

OLDU©no0 Opo@elleb oorrvIce 
Certain optional services are available to Space-

lab users for an additional price, which will be 

negotiated at the time of preparation of the 

launch agreement between NASA and the user. 

These optional services are as follows. 

1. Additional mission time beyond 7 days 
2. Delivery of Spacelab to a nonstandard incli-

nation 

3. Training and use of additional payload spe-

cialists beyond those specified in the standard 

service 

4. Mission-dependent training of NASA person-

nel when requested to operate the user's payload 

5. Integration of the user's payload onto pallets 

and/or into racks 
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6. Custom integration or testing requirements 

7. Additional resources and additional experi-

ment or crew time required beyond the user's 

pro-rata share 

8. Special access to and/or operation of the 

payload 

9. Postmission or additional in-flight data proc- 
essing 

10. Additional loan time for racks and pallets 

11. Special communication coverage 

12. User software development for the Orbiter 

command and data-management system computer 

13. Special payload support equipment, such as 

instrument pointing systems, scientific airlock 

Spacelab pelco deoraulnCl(Dn 
The price charged a Spacelab user is the sum 

of the Shuttle transportation flight price, the 

Spacelab operations price, and any optional serv-

ices required  by  the user. The basic price will be 

fix.ed for the first 3 full fiscal years of the STS 
operations phase and will be updated periodically 

for the remaining years. 

There are three basic types of Spacelab flights: 

• Dedicated Spacelab flight — on which a user 

requires an entire Orbiter flight for the Spacelab 

elements he is using. (A Spacelab element is de-

fined as a long module, short module, or pallet 

segment.) 

e) Dedicated element/shared flight — on which 

the user requires an entire Spacelab element (or 
elements) flown on a shared Orbiter. 

e Shared element/shared flight — on which the 
user requires only a part of à Spacelab element 
(or elements) and, therefore, only part of the 
Orbiter cargo bay. 

Trn©kr wloo 

The Shuttle transportation price for Spacelab 
flights is based on either a dedicated element or a 

shared element. Both dedicated and shared ele-

ments can be flown as shared-flight payloads. 

The Shuttle transportation flight price for a 
standard dedicated Spacelab is shown in the ac-
companying price table. 

Transportation price for Spacelab 
[Dedicated Shuttle flight] 

Mission type 	 Price, $ X 106  

(1975 dollars)  

Pressurized module 

Non-U.S. Government user 	 22.271 
Civilian U.S. Government user 	22.000 

Pallet only 

Non-U.S. Government user 	 20.571 
Civilian U.S. Government user 	20.300 

The transportation flight price for a Spacelab 
dedicated element/shared flight is based on a pro-
rata share of the price listed in the transportation 
price table for the appropriate user class. This 
pro-rata share is based on the appropriate load 
factor, which the user can calculate from the ac-
companying table. Load factors for combinations 
of module and pallet missions can be determined 
by adding the calculated load factor of each ele-
ment. 

The load factor is then divided by 0.75 to 
determine the charge factor. The calculated charge 
factor (subject to a maximum of 1.0 and a mini-
mum of 0.01) is multiplied by the price listed in 
the transportation table to determine the transpor-
tation price for that payload. 

The transportation flight price for a Spacelab 
shared element/shared flight is also based on a 
pro-rata share of the total price shown in the 
transportation table. The formula for calculating 
the shared-element load factor is shovvn in the 
table. 

In determining the basis for these load factors, 
the following definitions and criteria apply. 

0 Experiment volume in the pressurized modulo 

is defined 83 the sum of the user's payload vol-

ume in racks and in the aisle. Rack volume (de-

fined relative to  basic rack configuration) is de-
fined as the volume of one or more rectangular 
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parallelepipeds that totally enclose the user's pay-

load. Width dimensions shall ba either 17.75 or 

37.01 inches (45.1 or 94.0 centimeters). Height is 

computed in Integral multiples of 1.75 inches 

Calculation of dedicated-element load factors 
[Shared Shuttle flight] 

Use greater of length or weight 
E lement 

Length calculation 	 Weight calculation 

Pallet 	 0.2 X N 	
W, lb + 12747 X NI (NJ, kg  +  ( 1246 X N)) 

32 000 lb 	 14 515 kg 

Short module 	0.47 	
W, lb +  11 936 	(W, kg + 5414) 

32 000 lb 	 14 515 kg 

W, lb + 17 934 
Long module 	0.62 

32 000 lb 	

(W, kg +  8135)  

14 515 kg 

W Payload we'ght, which includes the weight of the user's payload and the user's 
pro-rata share of the vveight of NASA mission-dependent equipment carried to 
meet his needs. It does not include the weight of standard Spacelab consuma-
bles used for a 7-day flight. 

N 	Number of  pellets  needed by user. 

Calculation of shared-element load factor 
[for Shuttle transportation price] 

Use greater of vveight or volume 

E lement 

Weight calculation 	 Volume calculation 

Pellet 	 Total payload weight, lb 	 Payload volume, ft 3  

19 559 	 2119 

. 	 Total payload weight, kg) 	 (Payload  volume,  m3) 

8872 	 60 

Pressurized 	Total payload woight,  lb 	(2 X  experiment volume, ft 3)+ storage volume, ft3  
module 	 14 065 	 1413 

(Total  payload weight,  kg 	(2 X experiment volume, m3)+ storage volume, m 3  

6380 	 40 

(4.445 centimeters). Depth dimensions shall be 
24.09 or 15.82 inches (61.2 or 40.2 centimeters). 
Aisle space volume is defined as the volume of a 
rectangular parallelepiped that totally encloses the 
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user's payload. The minimum length of any edge 

for computing purposes is 11.81 inches (30.0 œn-
timeters). 

• Storage volume in the pressurized module is 

defined as the volume of one or more rectangular 

parallelepipeds enclosing the user's stowed payload. 

No edge of the parallelepiped should be computed 
as shorter than 11.81 inches (30.0 centimeters). 

• Volume of the user's pallet-mounted payload 

is defined as the volume of a rectangular parallele-

piped enclosing the pallet payload and all user-

dictated mounting hardware. No edge of the paral-

lelepiped should be computed as less than 11.81 
inches (30.0 centimeters). 

Load factors for combinations of shared module 

and pallet missions can be determined by adding 

the calculated load factor for each shared element. 

The load factor is divided by 0.75 to determine 

the charge factor (subject to a maximum of 1.0 
and a minimum of 0.01). The charge factor is 

multiplied by the transportation price to determine 

the user's cost.  

2pacolab ©DovatIoRa pvlIce 
The operations price for a dedicated Spacelab 

element is shown in the pricing table: The opera-

tions price for a shared element is calculated on 

the basis of the user's share of the Spacelab ele-

ment. This is called a load fraction (to differen-

tiate it from the load factor used for the Shuttle 

transportation price) and is calculated according to 

the accompanying table. 

Spacelab dedicated-element price 
- 

Element or combination 	Price (1975 dollars)  

Short module 	 61 340 'GOO 
Short module and one pallet 	 1 670 000 
Short module and two  pellets 	2 000 000 
Short module and throe  pellets 	2 340 000 
Long module 	 1 670 000 
Long module and one pallet 	 2 000 000 
Long module and two  pellets 	2 340 000 
Pellet plus share of igloo 	 434 000 

Load fraction calculation 

[for shared-element flight) 

Use greater of weight or volume 
Element 	 •••••=1 

Weight calculation 	 Volume calculation 

Pallet 	 Total payload weight, lb 	 Payload volume, ft 3  

4890 	 530 

	

(Total  payload weight,  kg 	 (Payload  volume, 

« 2218 	 15 	

rn3)  

Pressurized 	Total payload weight, lb 	(2 X experiment volume, ft 3).4  storage volume, ft 
module 	 14 065 	 1413 

	

(Total payload weight,  ky s 	((2. x ex periment volume, m3)+ storage vaume, r  n3  

6380 	/ 	 40 



The calculated load fraction is divided by 0.75 

to determine the charge factor. (The charge factor 

for a module .is subject to a minimum of 0.01 

and a maximum of 1.0; the charge factor for a 

pallet is subject to a minimum of 0.04 and a 

maximum of 1.0.) The element charge factor is 

multiplied by the price of the dedicated element 

to determine the operations price. 

The operations price must then be added to 

the transportation price already calculated. 

NASA may, at its discretion, adjust up or 

down the calculated load factors or load fractions 

for special weight or space requirements, including 

but not limited to: 

O Excessive local or total volume 

O Sight clearances, orientation, or placement 

limits 

O Clearance for movable payloads 

O Unusual access clearance requirements 

O Clearance extending beyond the bounds of 

the normal element envelops 

O Extraordinary shapes 

0 Substantial di fferences between upweight and 

downweight 
The adjusted values will be used for computing 

costs and prorating services. 

Opacolob we goo 
The use fee for non-U.S. Government users Is 

based on utilization of Spacelab facilities and 

equipment at KSC and JSC and utilization of the 

hardware required for the configuration the user 

selects for his particular mission. It is added to 

the transportation and operations prices. This fee 

is also prorated for shared-element users on the 
basis of the load fraction. 

Spacelab use fee 

Item 	 Proration factor 	Fee (constan 

I<SC and JSC facilities 	 Shuttle Charge 	$229 000 
and equipment 	 factor 

Ground support equipment 	Shuttle charge 	 43 000 
factor 

Total 	 272 000  

Mission-independent 	 Spacelab element 

Spacelab hardware 	 charge factor 

Long module . 	 389 000 

Short module 	 340 000 

Pallet 	 25 000 

Igloo (instrumentation 	 119 000 
package) 

Mission-dependent 	 Space element 

Spacelab hardware 	 charge factor 

Single experiment rack 	 1 000 

Double experiment rack 	 1 000 
Viewpoint 	 1 000 
Instrument pointing system 	 66 080 

Optical vvindow 	 2 000 
Flight recorder 	 1 000 
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FLIGH1T  KT3 

The Orbiter is designed to provide adequate 

standard interfaces that can ba used by or adapted 
to most potential payloads. Additional support 

systems — flight kits — are available as an op-

tional service to extend the basic Orbiter capabil-

ity. These flight kits are briefly described in this 

section. The accompanying tables will help a user 

determine his costs. The prices listed are subject 

to escalation and the current basic prices may be 

adjusted. 

A serial Impact cost is also part of the user's 

cost. It Is associated with the total installation 
time and is determined at the tima the launch 

agreement is nagotiated. The mauknurn assessment 

can be calculated from the accompanying serial-

time table. To make this calculation, the user 
should total the installation times for all kits to 
be used, then subtract 16 hours; total the removal 
times and subtract 8 hours. The remaining hours 
above  the  baseline should be 'multiplied by 

Flight kit dimensions and prices 

Flight kits 	 Length, ft (m) 	Weight, lb (kg) 	Cost, 1975 dollars°  

OMS dalta-V kit 

1 kit 	 9 (2.745) 	16 302 	(7 401) 	$219 535 
2 kits 	 9 (2.745) 	29 468 (13 379) 
3 kits 	 9 (2.745) 	43 033 (19 537) 

Docking module 	 7(2.135) 	3 777 	(1 715) 	12 957 

Delta nitrogen tanks 	 3(0.915) 	114 	(52) 	 5 389 

Delta vvaste tanks - 	3 (0.915) 	200 	(91) 	 3 174 

PRSD/EPS tank sat kits 
Upper 	 9 (2.745) 	1 564 	(710) 	66 823 
Tank set (5) 	 9 (2.745) 	1 564 	(710) 	112 743 
Tank set (6) 	 9(2.745) 	1 564 	(710) 	114 840 
Tank set (7) 	 9 (2.745) 	1 564 	(710) 	114 0,40 

Second remote manipulator system 	N/A (N/A) 	1 150 	(522) 	93 629 

°Plus serial Impact cost, If anV• 



$13 750 to determine a maximum potential assess-

ment. However, installation of kits in parallel or 

other factors can shorten this time. 

The user must also add the weight and length 

of each chosen flight kit to his payload size when 

calculating the Shuttle transportation cost. 

Serial time impact 

Flight kits 	
Removal 

time, hr 

OMS delta-V kit 	 22 	22 
Docking module 	 55 	16 
Delta nitrogen tanks 	 17 	 6 
Delta waste tank 	 22 	10 
PRSD/EPS tank sets (upper) 	25 	 5 
PRSD/EPS tank set (5) 	225 	105 
PRSD/EPS tank sets (6 or 7) 	145 	105 
Second RMS 	 20 	 8 

OMS deotn-U n 
The OMS delta-V kit consists of auxiliary pro-

pellant tanks that provide an additional 500 ft/sec 
(152 m/sec) velocity to the Orbiter in orbit. This 

kit is designed to increase the Orbiter mission 

capability and has no direct interface with the 

payload. As many as three kits can be added to 

the integral orbital maneuvering subsystem (OMS) 
propellant tanks to produce a total delta-V capa-

bility of 2500 ft/sec (762 misea). 

D•cCdng modu0® 
The docking module kit is installed in the 

Orbiter cargo bay when mission requirements call 

for other orbiting vehicles to dock with the Shut-

tle Orbiter. It incorporates a docking device similar 

to that demonstrated in the Apollo-Soyuz Test 

Project.  

2, ©@©nd veffa@go 
Funtipu0Cm oyo'hawn 

A kit providing a second remote manipulator 

arm can be located on the right side of the cargo 

bay opposite the baseline remote manipulator 

system (RMS). Like the baseline system, the RMS 
kit consists of a 50-foot (15.24-meter) manipulator 

arm, the controlling mechanism (independent of 

the other arm and operated  from  the crew com-

partment), and a jettison system. This kit allows 

for multiple deployment of payloads or allows 

both arms to manipulate one payload together. 

Dole) nntr©gon Meg 
The delta nitrogen tank kit consists of a spheri-

* cal tank (weighing 59 pounds (26.8 kilograms) 

dry) that can provide 45 pounds (20.4 kilograms) 

of useable nitrogen for Orbiter living space atmos-

phere. The number of tank kits necessary depends 

on the length of the Shuttle flight desired. The 

kits are located in the Orbiter midfuselage between 

frames forward of the Wingbox. 

Additional nitrogen tanks requireda 

Mission days 	 Tanks 

7 	 0 
12 	 1 
18 	 2 
24 	 3 
30 	 4 

Tanks  ore  cdded on extended flights es required 
to compensate for 5.32 lb/day (2.41 kg/day) cabin loakcge. 
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Delta w;'sha Ulu*o 
The delta waste tank kit consists of a single 

cylindrical tank with a capacity of 2.5 cubic feet 

(0.0708 cubic meter) of water. The waste tanks 
collect wastewater generated by the crew. Kits to 

provide additional tanks are required for mission 

length or crew size above the baseline. 

PFISD/EPS tank sot (5): This kit is in the 
cargo bay below the liner. 

PRSD/EPS tank rot (5 cud 7): These kits are 
also located in the Orbiter cargo bay below the 
liner. 

Estimated additional waste tanks required 

Number of 	 Tanks required for — 

crewmembers 
mission length, days 

7 	12 	18 	24 	30 

4 	o 	1 	2 	4 	5 
6 	 1 	3 	5 	7 	9 

PRS /EPS &IGÊ3 

Kits are available to provide additional electrical 

power for payloads. The baseline Orbiter has 1530 
kWh (5508 megajoules) of energy and the Orbiter 

itself typically uses 204 kWh/day (734 MJ/day). 
Each kit provides an additional 840 kWh (3024 
megajoules). A kit consists of two sets of liquid 
hydrogen tanks and two sets of liquid oxygen 
tanks for the power reactant supply and 

distribution/electrical power supply (PRSD/EPS) 
systems. 

Each tank series is considered a separate option, 
depending on its location in the cargo bay. The 
configuration of the payload vvill determine which 
kit is required. Their locations are as follows. 

PRSD/EPS tanks (upper): These kits are located 
above the cargo bay liner and as many as four 
kits can be used to provide a total (additional cap-

ability of 3360 kWh (12 096 megajoules). 
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II 

Users that require services above those provided 

in the standard price and optional flight systems 

may be accommodated by optional payload-related 

services. Some options are common to many pay-

loads and others are custom-tailored to specific 

payloads. Some of the common options have been 

identified in this part; additional ones will be in-

cluded as they become baselined. 

The custom options will be negotiated when re-

quested by the user. These negotiations will take 

into account feasibility, responsibilities, implementa- 

tion, and price. Options of this type are thermal 

loads analysis, dynamic loads analysis, custom mis-

sion planning, payload data processing, etc. 

A summary of the prices (in 1975 dollars) for 

the common payload-related optional services is 

shown in the table. The following sections describe 

the services. The final price for all payload-related 

optional services will be determined during NASA/ 

user negotiations contingent on specific user re-

quirements. 

Common optional services 

Options 	 Price range, 1975 dollars 

Extravehicular activity 	 60 000 to 100 000 each 
Payload specialist and training 	75 000 to 100 000 each 

Additional time on orbit 	 300 000 to 350 000 per day 

Payload revisit 	 300 000 to 400 000 per flighta 
JSC Payload Operations Control 	To be negotiated 

Center (POCC) 
Launch site services 	 To be negotiated 
Additional cargo accommodations 	48 000+ per payload (etedipp0 

aEstimated incurred costs only launch costs and optional services 

not included). 
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Extravehicular activity (EVA) includes all activi-

ties for which crewmembers don space suits and 

life support systems and perform operations  inter-

nat or external to the cargo bay volume. A 

planned EVA c.an be scheduled by a user to com-

plete a payload mission objective. 

Every Orbiter flight is capable of providing the 

equipment and consumables required for two EVA 

operations, each lasting a maximum of 6 hours. If 

additional payload EVA's are needed, the addi-

tional consumables and equipment weight will be 

allotted to that payload. 

The NASA will assume the cost for baseline • 

equipment development and production and stand-

ard (not mission-unique) STS crew training, specifi-

cally: 

1. Two 6-hour EVA's per flight performed by 

one or two NASA crewmembers 

2. Remote manipulator system support to EVA 

3. Standard support equipment, such as tools, 

restraints, lights, television 

4. Voice communications 

The user will assume the cost for EVA systems 

provisions, EVA support equipment, and EVA 

crew training that is payload-specific. 

Depending on the complexity of the EVA re-

quired by the user, the following functions and 

hardware will be performed or provided by NASA: 

extravehicular mobility unit and communications 

equipment, flight design, flight operations support, 

crew activity planning, and training. The individual 

cost to perform the functions and provide the 

hardware dictates an EVA price ronge of $60 000 
to  $100000. The cost for any mission-unique 

EVA support equipment is not included in this 

price range. The final price will be determined at 

the time of user negotiations with NASA and will 

be contingent on specific user requirements. 
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A payload specialist is a crewmember responsi-

ble for operation and management of the experi-

ments or other payload elements that are assigned 

to him or her, and for the achievement of their 

objectives. This crewmember may either be a 

NASA employee or come from the user organiza-

tion. The payload specialist will be an expert in 

experiment design and operation. 

This option will apply if user requirements indi-

cate the need for this crewmember. If the user 

selects this option, NASA will provide flight opera-

t i ons training (except payload-unique training), 

equipment, and supplies to support the payload 

specialist during the mission. 

The  pa y I oa d specialist will receive flight-

independent training (which involves those crew 

tasks necessary for any crewmember to function 

effectively during a flight) and participate in inte-

grated simulations for the specific flight. A typical 

training schedu le will extend for 12 months, but 

for some payloads the user may want the candi-

date to be screened longer before the flight, thus 

increasing the duration of training. Usually, 2 of 

the 12 months will be spent in formal classroom 

and trainer/simulator training during which the 

payload specialist must be dedicated nearly full 

• time. The remaining time will be allocated to 

STS/payload flight plan integration and reviews, 

flight techniques meetings, and flight requirements 

implementation reviews which will require payload 

specialist only part time. For some complex pay-

loads, the dedicated training may require more 

than 2 months. 

It will be the user's responsibility to provide 

the payload specialist with payload discipline train-

ing. 

The charge to the user will include the cost for 

preflight training and in-flight equipment and sup-

plies (Government-furnished equipment, food, bio-

medical needs). The individual cost for each of 

th e se dictates a price range of $7$ 000 to 

$100 000 for as many as 7 days on orbit. 

Not included are the payload specialist's per-

sonal costs while attending on-site training at JSC. 
In addition to these costs, the weight of seats, 

personnel, and consumables is added to the pay-

load weight. 

If a trained payload specialist makes repeated 

flights, the cost for later flights will be negotiated. 

It will depend on specific user requirements and 

the payload specialist's need for further training. 

MONTHS BEFORE LAUNCH 

12 	11 	10 0 7 	G 	G 	4 	3 	2 	1 

CANDIDATES NAMED 

EARLIEST RECOMMENDED DATE 
TO START STS TRAINING 

PAYLOAD DISCIPLINE TRAINING 

FLIGHT-INDEPENDENT 
TRAINING 

DESIGNATION OF PRIME 
PAYLOAD SPECIALIST 

STS FLIGHT-DEPENDENT 
TRAINING 

Typical training schedule for a payload specialist. 
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One day of mission operations is included in 

the standard services to a payload as port of basic 

Space Shuttle transportation. 
For dedicated flights, 1 day of mission opera-

tions is defined as a 24-hour period from launch 

to landing. A user requiring additional time for 

mission operations will be charged a daily rate. 

For shared flights, a theoretical mission duration 

for each payload will be determined on the basis 

of how much time the individual payload would 

require if it were on a dedicated flight. This theo-

retical mission duration will define the time ac-
countable to each payload. Therefore, time on 

orbit involving orbital translation maneuvers, sta-

tionkeeping, and attitude maneuvers for purpose of 

Orbiter . transition from one payload's objectives to 

another's will be a NASA responsibility and will 

not be considered in determination of charges for 
this option. 

Any situation involving the need for more than 

one standard day of on-orbit time will dictate the 

purchase of this option. These situations include 
repair or servicing a payload, photographic or ob-
servation sequences, or more than 7 days use of a 

Spacelab. 
The price for additional time on orbit ranges 

from $300 000 to $350 000 per day. The final 
price will be determined at the time of user nego-
tiations with NASA contingent on specific user re-
quirements. 

3-4 



YLOAD NMAICirtr. 

The payload revisit option applies to users re-
questing transportation services to replace, retrieve, 
or service an orbiting payload. Replacement, re-

trieval, and servicing are quite different mission 

activities and the costs reimbursed to NASA re-
flect these differences. 

ReplluceerA 
All users replacing an orbiting payload will be 

charged the launch cost (dedicated or shared) of 

the replacement payload plus any additional op-
tion(s) and/or incurred costs that may be required 
as a result of the replacement activity. 

Rereboua 
Users requiring a dedicated flight for a retrieval 

mission will reimburse NASA according to the 
dedicated-flight-price provisions of this document. 

Shared-flight users will contract for a retrieval 
performed at NASA's convenience. In this situa-
tion,  NASA  performs the retrieval when a 

retrieval-compatible mission is scheduled to fly to 
the approximate orbit of the user's payload. Users 
are not guaranteed a specific retrieval time frame. 
For this type of "opportunity" retrieval NASA 

will be reimbursed the retrieval support equipment 

launch cost according to the shared-flight prices in 

part 1, plus any additional options and/or incurred 
costs that may be required as a result of the re-
trieval activity.  

2orruribble 
Users requiring a dedicated flight for a servicing 

mission will reimburse NASA the dedicated-flight 
price. Shared-flight users may contract either for a 

firmly scheduled revisit to service or servicing per-
formed at NASA's convenience. The scheduled ser-
vicing revisit will cost the shared-flight price, com-

puted on the assumption that materials and hard-

ware will be exchanged on an  essentially one-to-
one basis (of weight or length). 

Shared-flight users who require only an inspec-
tion and are willing for this to be done at 
NASA's convenience will reimburse NASA only for 

any additional options and/or incurred costs that 
may be required. 

Pvtice GoUFaCti©n 
The price for the payload revisit option is the 

sum of the charges for a dedicated or shared 
flight (listed in part 1), additional optional services 

(described separately), and any incurred cost for 

the revisit. These incurred costs include the re-
sources required for flight design, preflight and 

real-time operations support; crew activity planning; 

training and simulation support. The price range 

for these incurred costs is $300 000 to $400 000 
for any one of the types of revisit missions. The 

final price will be determined at the time of user 

negotiations with NASA contingent on specific 
user requirements. 
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The JSC Payload Operations Control Center 

(POCC) enables the user to support real-time oper-

ations involving his own attached payload. The 

POCC includes support for both payload systems 

and science functions. The systems function in-

cludes Orbiter interface responsibilities as well as 

payload hardware systems support. The science 

function includes all payload scientific data evalua-

tions and payload objective determination. 

The basic purposes of the POCC are: 

e To permit users on the ground to support 

and interact with the onboard crew 

• To provide ground command capability to 

enhance crew efficiency or operate experiments 

e To perform payload activity rescheduling re-

quired by contingencies  •or experiment results 

• To provide payload contingency analysis be-

yond crew capability 
• To provide greater latitude in the selection 

and design of experiments 

e To increase the return on mission objectives 

as set forth by the user 

The two basic support modes are host and 

limited. 
In the host mode, the POCC provides facilities 

with a standard complement of capability for data 

monitoring, payload commanding, and voice com-

munications with the crew and the Mission Con-

trol Center (MCC). The user provides all the pay-

load operations personnel necessary to support 

real-time payload activities including real-time com-

mand and control, real-time data evaluation, sci-

ence planning, and experiment performance moni-

toring, as well as payload system troubleshooting. 

The JSC will provide only those personnel neces-

sary for POCC familiarization . training, procedures 

coordination, and equipment anomalies. 

In the limited mode, the user provides part of 

the payload support and NASA provides payload 

support in selected areas as may be agreed upon. 

The training and simulation required of the 
POCC operations personnel will depend to a great 

extent on the self-containment of the user's pay-

load. Generally, POCC personnel will receive basic 

training in various areas such os MCC familiariza-

tion and operations of the POCC consoles. 
The requirements of the payload will determine 

additional training in such areas as telemetry oper-
ations, ground data systems, data management and 

Orbiter systems. POCC personnel training will also 
include STS and POCC integrated simulations using 
the MCC and the Shuttle mission simulator as 
necessary. 

The charge for use and services of the POCC 
will be based on four individual cost categories, as 
fol lows. 

1. Cost for NASA personnel required to prepare 
for and perform real-time POCC support as re-
quired by the user. 

2. Use charge for office space, POCC facilities 

and common office corvices required by user per-
sonnel for preflight, flint, and postflight time per-
iods. 

3. Cost for manpovver and facilities to accom-

modate unique payload POCC training and mission 

simulation activities. 
4. Cost for specialized services, such as flight 

data reduction, voice transcripts, video tapes, data 

lines to distant user locations. 
Because of the variable nature of the POCC re-

quirements for individual payloads, the price will 

be determined at the time of user negotiations 

with NASA. 
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Launch site support services and facilities above 

those standard services included In the basic price 

are available at KSC and adjoining Cape Canaveral 

Air Force Station. These are described In detail  in  

the "KSC Launch Site Accommodations Handbook 

for STS Payloads" (K-STS-M-14.1). 
The price for the facilities shown in the table 

will cover utilities, operation and maintenance 

costs, and basic janitorial services. Non-U.S. Gov-

ernment users must also pay a constant-dollar use 

fee. The prices shown are for use of the facility 

by one payload; a facility with the capability for 

multiple payloads is not dedicated. 

If a user requires facility modification, an addi-

tional charge will be made. 

The price for support services will be deter-, 

mined by the amount and kinds of services re-

quired. Those that are not a part of KSC over-

head will bè priced Individually. At the time a 

preliminary payload integration plan is issued, KSC 
will identify the potential services that may be re-

quired, based on experience with similar payloads. 

The final list will be negotiated as part of the 

launch agreement. 

Optional l unch  site facilities 

	

Facility 	Price per day, 	Use fee per day, 
1975 dollars 	constant dollars 

Delta spin test facility 	1326 	 1007 
Explosive safe urea 60 	1326 	 1007 
Hangar AM 	 1326 	 1001 
Hangar AO 	 1326 	 1007 
Hangar AE 	 1326 	 1007 
Hangar S 	 1326 	 1007 
Spacecraft assembly 	 1326 	 1007 

and encapsulation 
facility 	no. 	2 
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ADDITIONAL CA -e'G • ACCOMMODATIONS 

The additional cargo accommodations option 

will be available to those users vvho desire (1) to 

assure themselves of Orbiter compatibility by their 

use of existing Orbiter or Orbiter-type equipment, 

(2) autonomous avionics checkout capabilities in-

dependent of other payloads, (3) minimum Orbiter 

integration, installation, and checkout time, and 

(4) a full line of Orbiter accommodations services. 

NASA will provide Orbiter hardware in the pay-

load station on the aft flight deck and in the 

cargo bay for maximum flexibility of mixed cargo 

integration for each flight. The major hardware 

items which comprise this capability are: (1) flex-

ible multiplexer/demultiplexer (MDM) and associ-

ated ground-support equipment (GSE), (2) power 
distribution unit, (3) frequency division multi- 

plexer, (4) timing buffer amplifier, (5) cables in 
the aft flight deck and cargo bay, (6) payload 
svvitch panel, (7) closed circuit television, and 181 
manual pointing control. 

This option would provide the user with the 

use at his ovvn site of a flexible MDM, and associ-
ated GSE, and a power distribution unit for 3 
months before his launch date to check out opera-

tion of his payload. The MDM/GSE will be used 
to simulate the operation and connections of the 
hardware to the payload station. The charge reim-
bursable to NASA for this option is $48 ON for 
each use. Any user requiring this complement of 

hardware for an additional period of time over 3 
months will be assessed an additional charge of 
$2800 per vveek. 



Stand -Dal Se  Shuttle services and charges 

Optlonal flight systems 

Opti• nal payload-related services 

Special . ..zes and schedules 

CMG 1 tl • g reimbursements 

Appe dixes 

Ii 

S
p

ec
ia
l f

e
es

  a
nd

 sà
»

  



	

1 4 	Special Loo 	@chs:wma@o 

	

7-55 	

SPECIAL FEES AND SCHEDULES 	  

Billing schedule 	  

4-1 
4-1 

Flight schedule 	  4-1 
SCHEDULE OPTIONS 	  4-2 

Future fixed price 	  4-2 
Guaranteed launch date 	  4-2 
Floating launch date 	  4-2 
Accelerated launch date 	  4-2 
Short-terrn callup 	  4-2 
Postponement 	  4-3 
Cancelladen 	  4-3 



SPECIAL FEiâ AND SCHEDULES 

This section outlines the normal schedule for 
reimbursement to NASA and the normal launch 
schedule, which are directly related. The remaining 
sections of part 4 describe options the user can 
exercise to deviate from standard flight and billing 
schedules, and the special fees associated with 
each. 

All prospective users, regardless of reimburse-
ment class, must pay NASA $100 000 earnest 
money before contract negotiations for a flight 
begin (except earnest money for a small self-
contained payload is $500). This nonrefundable 

earnest money (in 1975 dollars) will be applied to 
the user's first payment, or will be retained by 
NASA if negotations are not completed. This ear-
nest money is normally paid 3 years or longer 
before the desired launch date. 

ch due 
The basic billing schedule for all users begins 

33 months before the planned launch date. Users 
who contract for Shuttle services on shorter notice 
(1) will pay a higher total cost and (2) will have 
to pay on an accelerated schedule. This accelerated 

payment schedule will be used for short-notice 
contracts unless some offsetting advantages accrue 

Payment schedule 

. 	 Payment duo, % 
Contract   Total, 

b f onths 	eore aunc h l initiation 	M 	 % 

	

33 . 27 	21 	15 	9 	3 

Nominal schedule 	10 	10 	17 	17 	23 	23 	100 
(more than 33 
months before 
launch date) 

Accelerated 
schedule 
(months before 
launch date) 

27 to 32 	21 	17 	17 	23 	23 	101 
21 to 26 	 40 	17 	23 	23 	103 
15 to 20 	 61 	23 	23 	107 
9 to 14 	 90 	23 	113 
3 to 8 	 122 	122 

to the U.S. Government In an accelerated launch 
schedule. (In that instance, the Government may 
waive some or all requirements.) 

The schedule for both normal and accelerated 
payments is shown. All reimbursements to NASA 
will be made before the flight except for those 
items negotiated in the launch agreement as actual 
incurred costs. 

Fllght schedule 
On a normal schedule for a dedicated flight, 3 

years before the flight NASA and the user will 
identify a desired launch date within a period of 
90 days. One year before the flight, firm launch 
and payload delivery dates will be identified by 
NASA. The firm launch date will be within the 
first 60 days of, the original 90-day period. 
Launch will occur on the firmly scheduled launch 
date or within 30 days thereafter. The payload 
must be ready to launch for the duration of that 
period. 

On a normal schedule for a shared flight, 3 
years before the flight NASA and each user will 
identify a desired launch date. Launch will occur 
within a period of 90 days, beginning on the de-
sired 'Lunch date. One year before the flight, firm 
launch and payload delivery dates will be coordi-
nated among the shared-flight users. This firm 
launch date vvill be within the first 30 days of 
the original 90-day period. Launch will occur on 
the firmly scheduled launch date or within 60 
days thereafter. The payloads must be ready to 
launch for the duration of that period. 

A 20-percent disCount on the standard flight 
price will be given to shared-flight users who fly 
on a space-available (standby) basis. NASA will 
provide launch service within a prenegotiated per-
iod of 1 year. Payloads must be ready for de-
livery to the launch site on the first day of that 
1-year period and must sustain that condition until 
actual delivery. The user will be notified 60 days 
before the firmly scheduled launch date. The pay-
load must be available at the launch site on the 
assigned delivery date and ready to launch for a 
period of 60 days after the firmly scheduled 
launch date. 
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I  SCHEDULE OPTIONS 

1 
Future fixed price 

A fixed-price option for future flights in a 
given year beyond the 3-year fixed-price period 

will be made available to users already contracting 

for STS launch services. NASA shall be reimbursed 

the  ' user's  flight price compounded at 8 percent 

for each year beyond the fixed-price period. The 
fee for this option is $1 million (in 1975 dollars) 
payable at the 'time the earnest money is paid. 
The option fee will be applied to the user's first 

payment. The user will exercise this option by 

contracting for the flight on the normal 33-month 
reimbursement schedule, or the option fee will be 

retained by NASA. 

Guaranteed launch date 

In order to ensure  that  space will be available 

for flights in a given future year, scheduled launch 

options (in which NASA will provide a launch 

during a 90-day period) will ba given to STS users 

already contracting for flights. The fee for a guar-

anteed launch date option is $100 000 (in 1975 
dollars) applied to user's first payment. The user 
will' exercise this option by contracting for the 

flight on the normal 33-month: reimbursement 

schedule, or the option fee will 'be retained by 

NASA. 

Floating launch date 

The "floating launch date" affords some flexibi-

lity in choosing a launch date. The user negotiates 

a contract and begins payment according to a ten-

tative launch date at least 33 months away. This 
option costs 10 percent of the flight price in 
effect when the contract is negotiated and the fee 

must be paid at that time. The fee is in addition 
to other charges and is NOT applied to later pay-

ments due. When the user notifies NASA of a 
desired launch date (anytime 1 ( year or more 
before the desired date), a firm launch schedule is 

negotiated. If the user requests a firm launch date 
less than 12 months in advance, the short-term 

callup fees apply. 

This option permits a user who expects to need 

a launch at some uncertain time in the future to 

contract for a flight without specifying a firm 

launch date; thus, no postponement fees result. 

Accelerated launch date 

Users who reschedule a launch so that it occurs 

earlier than the planned launch w.ill pay on an 
accelerated-payment schedule. Users who exercise 

this option must pay any back fees, so that they 

will be charged the same total cost as users who 

contract late. (The only exception would be if 
earlier payments had been lower because adjust-

ments for inflation occurred after those payments 

were made.) For example, a user on a 33-month 
schedule who had already made two 10-percent 
payments and then wanted a 15-month launch 

would owe 41 percent (the difference between' the 

20 percent already paid and the 61 percent due 
on the new schedule) and then would continue 
payments on the 15-month schedule.. If the time 

the user notifies NASA of acceleration is less than 

1 year from the new launch date, short-term call-

up reimbursements will also apply. 

Short-term Gallup 
Users who want to contract for flights less than 

1 year before the desired launch date can elect 

the short-term callup option. 
For a dedicated flight scheduled at least 3 

months before launch, assuming NASA can accom-

modate the user, the only additional costs will be 

those incurred on the accelerated-payment sched-

ule. Shared-flight users, in addition to paying the 
higher costs on the accelerated-payment schedule, 

must pay a load factor recovery fee. This fee de-

pends on how long before launch the short-term 

callup is exercised end on the availability of other 

payloads for the flight. 

Users of either shared or dedicated flights who 

contract less than 3 months before the launch 

date will be charged the estimated additional costs 

to NASA, if these users can be eccommodated at 

all on such short notice. 
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Shared-flight users who want a launch date less 

than 12 months away and elect to be considered 

on a sp-ace-available basis will not be assessed 

short-term callup fees. 

Postponement 
If the user incurs problems that temporarily 

preclude launch during the initially negotiated 
launch period, postponement options are available. 

Most of them involve additional fees. 

No additional fee is required for dedicated-flight 

and nonstandby shared-flight users who notify 

NASA more than 1 year before the scheduled 

flight date and who postpone only once. Similarly, 

standby users can postpone 6 months or more be-

fore the beginning of their negotiated 1-year 

launch period without additional fees and a new 

launch period will be negotiated. 

After the first postponement, or for any post-
ponement occurring less than 1 year before the 

planned launch, dedicated-flight users must pay a 

fee of 5 percent of the flight price. 

Nonstandby shared-flight users must pay the 5 

percent plus an occupancy fee. The occupancy fee 

(explained further in NMI 8610.8, attachment E) 

depends on how long before launch the option is 

exercised and on the availability of substitute pay-
loads. The philosophy is that the user should bear 
any additional costs caused by schedùle changes he 

requests. 
Standby shared-flight users will pay the 5 per-

cent and the occupancy fee if they postpone less 
than 6 months before the planned 1-year launch 

period. 
If any postponement causes a payload to be 

launched in a year when a higher price has been 
established, the new price will apply. 

Cancellation 
Any user who cancels a flight must pay 10 

percent of the flight price. In addition, for shared 
flights, an occupancy fee will be assessed non-
standby users who cancel less than 1 year before 
the scheduled launch date or standby users who 
cancel less than 6 months before the planned 
launch period. 
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Informs NASA of: 

• Payload size 

e Destination 

o Desired schedule 

Leading to 

o Postponement 

e Cancellation 

Launch as planned 
Cost impact lleunch schedule) 

Problems 

No problems 

Determines: 

e Category 

o Whether dedicated 

or shared 

User 

Which determine 

payload flight 

price 

Maketeasnatt money payment 

• Decides whether or not tO Purchase 
cost and/or schedule options on 

future nights 
• If sharing flight, decides whether or 

not standby discount is desired 

NASA an d User 

e Jointly establish 

launch period 

Initial planned launch date 

determines reimbursement 

schedule 

User NASA 

Payment due, % 

Contract 	 Total, 

initiation 	 Months before launch 	 % 

33 	27 	21 	15 	9 	3 

Nominal schedule  (more 	10 	19 	17 	17 	23 	23 	100 
than 33 mo before 

launch date) 

Accelerated schedule (months 

before launch date) 

27 to 32 	 21 	17 	17 	23 	23 	101 
21 to 26 	 40 	17 	23 	23 	103 
15 to 20 	 61 	23 	23 	107 
9 to 14 	 90 	23 	113 
3 to 8 	 122 	122 

• User option: 

• Short•term callup 
e Space available 
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CALCULATION OF REIMBURSEMENTS 

From the preceding parts of this document, it 

is évident , that there are many ways to use the 

STS to transport payloads to orbit. For any given 

user's launch or series of launches, a number of 

combinations of services  Is available to meet the 

user's needs. , Each combination .of standard serv-

ices, optional flight systems, optional payload-

related services, and speciil fees and schedules to 

satisfy the user's requirement is a scenario or 

strategy the user, must evaluate financially to de-

termine the best way to use the STS from his 

perspective. Each scenario characteristically has its 

own total price and cash flow. 

This part explains the methodology the NASA 
uses to calculate the total price for payload trans-
portation to orbit on the STS and the schedule of 

reimbursements or cash flow due from the user to 

the NASA. Included are the formulas from which 
a financial analyst can confidently estimate the net 
present value of a launch, the real-year cost of a 

launch, or other cost criteria to determine the 

launch scenario that best suits the user's service 

needs. Schedule and financial 'interfaces between 

the NASA and user are illustrated in the accom-

panying flow diagram. 



THE LAUNCH PRICE 

The price for STS launch services is the sum of 

the following costs. 

1. The portion of cost for standard services 

(dedicated or shared) (from part 1). 
2. The costs of optional flight systems (frorn 

part 2). 
3. The costs of optional payload-related services 

(from part 3). 
4. The costs of spacial fees and schedules (from 

part 4). 
The price consists of two segments for calcula-

tions of the reimbursement scheduled or cash  

flow. Segment 1 of the price is that sum of costs 
expressed in this document in terms of a January 

1, 1975, dollar base, which is subject to escala-

tion. Segment 2 of the price is that portion of 
the price which is not subject to escalation, such 

as the use fee charged non-U.S. Government MIS. 

For shared flights, the charge factor (from the sec-
tion "Reimbursement categories" in part 1) applies 
to both segments of the price for standard services 
and the costs of any optional serVioes are added 

as a whole to determine the total price. 



THE CASH FILbW 

- 

 

The  payment schedule (part 4) for reimburse-

ments expressed in terms of .'percentage of total 

price per 'specified time . periods before launch 

applies to both segments of the price. However, 

the price should be separated into both segments 

(escalated and nonescalated) and spread according 

to the percentages to facilitate cash flow analysis. 

Those prices expressed in January 1, 1975, base 

dollars are subject to escalation as determined by 

the Bureau of Labor Statistics index for compensa-

tion per hour, total private. 

When a payment becomes due, the escalated 

segment of the price is raised to current value by 

applying the index multiplier to the base price 

due. The index value is calculated from the future 

value formula for compound interest as follows. 

The actual values for the index i are inserted in 

the equation from January 1, 1975, to the current 

date. 

Index multiplier 

=(1  4- i) X (1 + i) X (1 + i) X  ...X (1+1)  

Jan.75 Feb.75 Mar.75 	current 

For example, the value of the index to raise 

January 1, 1975, dollars to October 1, 1977, base 

dollars is 1.263, and this multiplier would apply 

to a payment due in October 1977. 

To estimate the future payments value, an 

index value may be assumed. The example' s in this 

section assume an annual rate of 7 percent per 

year. Therefere, the monthly index multiplier is 

the 12th root of 1.07 or 1.005654 to apply  as an 

estimate of the monthly index in the future. 

Assuming October 1, 1977, as the current month, 

then the future payments cost can be estimated as 

follows. 

Future value payment 

= (1.263) X (1 + 0.005654) n  X R 

where 1.263 is the actual index multiplier through 

October 1, 1977, 0.005654 is the monthly index 

assuming 7 percent per year escalation, n is the 

number of months from October 1977 to the due 

date of payment, and R is the portion oi the 

total price due in January 1, 1975, base dollars. 
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EXAMPLES OF REIMEIURSEMENT CALCULATIONS 

	

The tables in this section provide sorne typical 	Examples include combinations of standard urv- 

	

examples of how reimbursements to NASA and 	ices, optional flight systems, optional payload- 

	

the payment schedules are calculated. Examples 1 	related services, and special fees end schedules. 

and 2 are for similar payloads in different user 
classes. Example 3 is a representative Spacelab cal-

culation. A series of launches by the same user is 

calculated  In  example 4. • 

Example 1. Civilian U.S. Government user, shared payload, using SSUS-13 

PAYLOAD INFORMATION 

- 

Number 	Name 	Launch date 	Length, 	 Weight, 	 Orbital 	Charge 

in. 	(m) 	 lb 	(kg) 	inclination, 	factor 
deg 

1 	Civil shared 	MAR 1981 	108.00 (2.74) 	8000 (3628.8) 	28.5 	0.2 

Anticipated date of earnest money payment is MAR 1978. 

Pricing (in millions of 1975 dollars) is based on the following data 

Not 	Subject 	Applies to flight 

Services required 	 subject to 	to 	 1 
escalation 	escalation 

Standard services 

Dedicated flight price 	 18.000 	Yes 

Optional flight systorns 
SSUS-D 	 2.000 	Yes 

Optional flight-related services 	' 
Spin test facility 	 .013 	Yos 
Spin test facility 	 0.010 	 Yes 

NASA SSUS agent 	 . 	 .250 	Vos  

PAYLOAD PRICE SUMMARY 

Not subject to 	Subject to 
Part of price 

escalation 	escalation 

Civil shared charge 'lector = 0.2 
Shared-flight price 	 3.600 
Optional charges 	 0.010 	2.263 

Total 	 0.010 	6.863 



1 

1 

Example 1 (concluded) 

SPACE TRANSPORTATION SYSTEM PRICING REPORT 

, 
Months 	Payment 	Percent 	Escala ed portion of payment 	Nonescalated 	Projected 

before 	due 	of total 	' 	 portion of 	total 

launch 	date 	. due 	1975 	. 	Real-year 	Escalation 	payment 	escalated 

	

dollars 	dollars (est) 	factor 	 . 	payment 

36 	MAR 78 	0 	0.100 	0.130 	1.300 	0.000 	0.130 
33 	JUN 78 	10 	.486 	.643 	1.323 	.001 	.644 . 
27 	DEC 78 	10 	.586 	.801 	1.367 	.001 	.802 
21 	JUN 79 	17 	.997 	1.409 	1.413 	.002 	1.411 
15 	DEC 79 	17 	.997 	• 1.458 	1.462 	..002 	1.459 
9 	JUN 80 	23 	1.348 	2.040 	1.513 	.002 	2.042 
3 	DEC 80 	23 	1.348 	2.110 	1.565 	.002 	2.112 

• 	 - 
Total 	 5.863 	8.590 	-- 	.010 	8.600 
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Example 2. Commercial user, shared payload, using SSUS-D 

PAYLOAD INFORMATION 

Number 	Name 	Launch date 	Length, 	 Weight, 	 Orbital 	Charge 

In. 	(m) 	 lb (kg) 	inclination, 	factor  
deg 

1 	Nongovt shared 	MAR 1981 	108.00 (2.74) 	8000 (3628.8) 

Anticipated date of earnest money payment is MAR 1978. 

Pricing (in millions of 1975 dollars) is based on the following data 

Not 	Subject 	Applies to flight 

Services required 	 subject to 	to 	 1 
escalation 	escalation 

Standard services 
Dedicated-flight price 	 18.271 	Yes 

Dedicated use fees 

Facility and equipment 	0.834 	 Yes 

depreciation 

Fleet procurement 	 1.453 	 Yes 

KSC 	 2.011 	 Yes 
Optional flight systems 

SSUS-D 	 2.000 	Vos  
Optional flight-related  services  

Spin test facility 	 .013 	Yes 

Spin test facility 	 .010 	 Yes 

NASA SSUS agent 	 .250 	Vos  

PAYLOAD PRICE -  SUMMARY 

Not subject to 	Subject to 
Part of price 

escalation 	ebealotion 

Nongovt shared charm factor  
Shared-flight price 	 3.654 
Use fees 	 0.860 
Optional charges 	 0.010 	2.263 

Total 	 .870 	5.917 



Example 2 (concluded) 

SPACE TRANSPORTATION SYSTEM PRICING REPORT 

Months 	Payment 	Percent 	Escalated portion of payment 	Nonescalated 	Projected 

before 	due 	of total   	portion of 	total 

launch 	date 	due 	1975 	Real-year 	Escalation 	payment 	escalated 

	

dollars 	dollars  (est) 	factor 	 payment 

36 	MAR 78 	0 	0.100 	0.130 	1.300 	0.000 	0.130 

33 	JUN 78 	10 	.492 	.650 	1.321 	.087 	.737 ' 

27 	DEC 78 	10 	.592 	.809 	1.367 	.087 	.896 

21 	JUN 79 	17 	1.006 	1.422 	1.414 	.148 	1.570 

15 	DEC 79 	17 	1.006 	1.471 	1.462 	.148 	1.619 

9 	JUN 80 	23 	1.361 	2.059 	1.513 	.200 	2.259 

3 	DEC 80 	23 	1.361 	2.130 	1.565 	.200 	2.330 

Total 	 5.917 	8.670 	-- 	.870 	9.540 
	 -...---... 

1 
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Example 3. Spacelab mission, dedicated Orbiter 

PAYLOAD INFORMATION 

Number 	Name 	. 	Launch date . 	Length, • 	Weight, 	 Orbital 	Charge 

In. 	(m) 	lb (kg) 	inclination, 	factor 

deg 	, 

1 	Spacelab 	SEP 1983 	720.00 . 	32000 	 56.0 	1.0 

	

(Non-U.S.) 	 (18.28) 	(14 515.21) 

Anticipated date of earnest money payment is SEP 1980. 

Pricing (in millions of 1976 dollars) is based on the following data 

, 	 Not 	Subject 	Applies to flight 

Services required 	 subject to 	to 	 1 
escalation 	escalation 

Standard services 

Dedicated-flight price 	 18.271 	Yes 

Dedicated use fees 

Facility and equipment 	0.834 	 Yes 

depreciation 

Fleet procurement 	 1.453 	 Yes 

KSC 	 2.011 	 Yes 

Optional flight systems 

Long module and pallet 	 2.000 	Yes 

Tunnel adapter 	 .200 	Yos 
Spacelab use fee 	 .611 	 Yes 

Optional payload-related services 

7 extra days 	 2.450 	Yes 

PAYLOAD PRICE SUMMARY 

— 	 . 
Not subject to 	Subject to 

Part of price 	
escalation 	escalation 

Spacelab (non-U.S.) charge factor = 1.0 
Shared-flight price 	 18.271 
Use fees 	 4.298 
Optional charges 	 .611 	4.650 

Total 	 4.909 	22.921 



Example 3 (concluded) 

SPACE TRANSPORTATION SYSTEM PRICING REPORT 

Months 	Payment 	, Percent 	Escalated portion 	of payment 	Nonescalated 	Projected 

before 	due 	of total , 	- 	 - 	portion of 	total 

launch 	date 	due 	1975 	Real-year 	Escalation 	payment 	escalated 

	

dollars 	dollars (est) 	factor 	 payment 

36 	SEP 80 	o 	0.100 	0.164 	1.540 	6.000 	0.164 
33 	DEC 80 	10 	2.192 	3.430 	1.665 	.491 	3.92 1 
27 	JUN 81 	10 	2.292 	3.710 	1.619 	.491 	4,201 
21 	DEC 81 	17 	3.897 	6.624 	1.674 	' 	.835 	7.359 
15 	JUN 82 	17 	3.8137 	6.749 	1.732 	.835 	7.583 
9 	DEC 82 	23 	5.272 	9.445 	1.792 	1.129 	10.574 
3 	JUN 83 	23 	5.272 	9.770 	1.853 	1.129 	10.899 

Total 	 22.921 	39.781 	- 	1 	4.909 	44.690 
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Example 4 — Nongovernment, multiple launches 

PAYLOAD INFORMATION 

Number 	Name 	Launch 	Length, 	Weight, 	Orbital 	Load • 	Charge 
, 	 date 	in. (m) 	lb (kg) 	inclination, 	factor 	factor 

• deg 

1 	Nongovt 1 	MAR 1981 	108 (2.74) 	7000 (3175) 	56.0 	' 0.150 	0.20 
2 	Nongovt 2 	NOV 1982 	108 (2.74) 	7500 (3402) 	56.0 	.150 	.20 
3 	Nongovt 3 	SEP 1983 	108 (2.74) 	8000 (3629) 	56.0 	.150 	.20 

Anticipated date of earnest money payment is MAR 1979. Anticipated date of contract signing is 

JUN 1979. 

Pricing (in  millions  of 1975 dollars) is based on the following data. 

Services required 	 Not subject 	Subject 	to 	Applies to flight(s) 
to escalation 	escalation 	1 	2 	3 

Standard services 
Dedicated-flight price 	 18.271 	Yes 	Yes 	Yes 

• 
Dedicated use fees 

Facility and equipment depreciation 	0.834 	 Yes 	Yes 	Yes 

Fleet procurement 	 1.453 	 Yes 	Yes 	Yes 

KSC 	 2.011 	 Yes 	Yes 	Yes 

Optional flight systems 

SSUS-D 	 2.000 	Yes 	Yes 	Yes 

Second RMS 	 .149 	No 	No 	Yet 

Optional payload-related services 
SAEF-1 	 .027 	Yes 	Yes 	Yes 

SAEF-1 	 .020 	 Yes 	Yes 	Yes 

Special fees and services 

Floating launch date 	 10 percent of total price 	No 	No 	Yet 

Program assumes 26.3 percent inflation from JAN 1, 1975, through OCT 1977 end 7.0 percent per 
12 months thereafter. 



Example 4 (continued) 

LAUNCH PRICE SUMMARY' 

Part of price 	 Not subject 	Subject to 

	

to escalation 	escalation 

Nongovt 1 charge factor = 0.20 

Shared-flight price 	 - 	3.654 

Use fees 	 0.860 

Optional charges 	 .020 	2.027 

	

Total .880 	5.681  , 

Nongovt 2 charge factor = 0.20 

Shared-flight price 	- 	 3.654 

Use fees 	 .860 

Optional  charges 	 .020 	2.027 

Total 	 .880 	5.681  

Nongovt 3 charge factor = 0.20 

Shared-flight price 	 3.654 

Use fees 	• 	 .860 

Optional  charges 	 .020 	2.176 

Total 	 .880 	5.830 

Floating launch fee 	 .088 	.583 



Example 4 (continued) 

SPACE TRANSPORTATION SYSTEM PRICING REPORT 

Months 	Payment 	Percent 	Escalated portion 	'Escalation 	Nonescalated 	Projected 

before 	due 	of total 	of payment 	factor 	portion of 	total 

launch 	date 	due 	1975 	Real-year 	 payment 	escalated 

dollars 	dollars (est) 	 payment 

Nongovt 1 

	

24 	MAR 79 	Earnest 	0.100 	0.139 	1.390 	0.000 	0.139 
money 

	

21 	JUN 79 	40 	2.172 	3.071 	1 414 	.352 	3.423 

	

15 	DEC 79 	17 	.966 	1.413 	1.463 	.150 	1.563 

	

9 	JUN130 	23 	1.307 	1.977 	1.513 	.202 	2.179 

	

3 	DEC 80 	23 	1.307 	2.045 	1.565 	.202 	2.247  

	

Subtotal 	 5.852 	8.645 	• 	-- 	 .906 	9.551  

Nongovt 2 	 . 

	

33 	FEB 80 	10 	.568 	.840 	1.479 	.088 	.928 

	

27 	AUG 80 	10 	.568 	.869 	1.530 	.088 	.957 

	

21 	FEB 81 	17 	.966 	1.529 	1.583 	.150 	1.679 

	

15 	AUG 81 	17 	.966 	1.581 	1.637 	.150 	1.731 

	

9 	FEB 82 	23 	1.307 	2.213 	1.693 	.202 	2.415 

	

3 	AUG 82 	23 	1.306 	2.288 	1.752 	.202 	2.490  

	

Subtotal 	 5.681 	9.320 	- 	.880 	10.200  

Nongovt 3 

	

51 	June 79 	Floating - 	.583 	.824 	1.413 	.088 	.912 
launch fee 

	

33 	DEC 80 	10 	.583 	.912 	' 	1.564 	.088 	1.000 

	

27 	JUN 81 	10 	.583 	.944 	1.619 	.088 	1.032 

	

21 	DEC 81 	17 	.991 	1.659 	1.674 	.150 	1.809 

	

15 	JUN 82 	17 	.991 	1.716 	1.732 	.150 	1.866 

	

9 	DEC 82 	23 	1.341 	2.402 	1.791 	.202 	2.604 

	

3 	JUN 83 	23 	1.341 	2.485 	1.853 	.202 	2.687 

	

Subtotal 	 6.413 	10.942 	-- 	.968 	11.910  

	

Total 	 17.946 	28.907 	- 	2.754 	31.661 
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Exanople 4 (concluded) 

CHRONOLOGICAL PRICING SUMMARY 

Payment 	Launch 	Percent 	Escalated portion 	Escalation 	Nonescalated 	Projected 

due 	number 	of total 	of 	payment 	factor 	portion of 	total 

date 	 due 	1975 	Real-year 	 payment 	escalated 

	

dollars 	dollars (est) 	 payment 

MAR 79 • 	1 	Earnest 	0.100 	0.139 	1.390 	0.000 	0.139 

money 

JUN 79 	1 	40 	2.172 	3.071 	1.414 	.352 	3.423 

JUN 79 	3 	Floating 	.583 	.824 	1.413 	.088 	.912 

launch fee 

DEC 79 	1 	17 	.966 	1.413 	1.463 	.150 	1.563 

FEB 80 	2 	10 	.568 	.840 	1.479 	.088 	.928 

JUN 80 	1 	23 	1.307 	1.977 	1.513 	.202 	2.179 

AUG 80 	2 	10 	.568 	.869 	1.530 	.088 	.957 

DEC 80 	1 	23 	1.307 	2.045 	1.565 	.202 	2.247 

DEC 80 	3 	10 	.583 	.912 	1.564 	.088 	1.000 

FEB 81 	2 	17 	.966 	1.529 	1.583 	.150 	1.679 

JUN 81 	3 	10 	.583 	.944 	1.619 	.088 	1.032 

AUG 81 	2 	17 	.966 	1.581 	1.637 	.150 	1.731 

DEC 81 	3 	17 	.991 	1.659 	1.674 	.150 	1.809 

FEB 82 	2 	23 	1.307 	2.213 	1.693 	.202 	2.415 

JUN 82 	3 	17 	.991 	1.716 	1.732 	.160 	1.866 

AUG 82 	2 	23 	1.306 	2.288 	1.752 	.202 	2.490 

DEC 82 	3 	23 	1.341 	2.402 	1.791 	.202 	2.604 

JUN 83 	3 	23 	1.341 	2.485 	1.853 	.202 	2.687 

Total 	 17.946 	28.907 	- 	2.754 	31.661 
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APPENDIX A 

Acronyms and glœsary 



Acronyme 

CAP 	crew activity plan 

DOD 	Department of Defense 

EPS 	electrical power supply 

ESA 	European Space Agency 

ETR 	eastern test  range 

EVA 	extravehicular activity 

FY 	 fiscal year 

GPC 	ganeral-purpose computer 

GSE 	ground-support equipment 

ICD 	interface control document 

IUS 	interim upper stage 

JSC 	Lyndon B. Johnson Space Center 

KSC 	John F. Kennedy Space Center 

MCC 	Mission Control Center 

MDM 	multiplexer/demultiplexer 

N/A 	not applicable 

NASA 	National Aeronautics and Space Administration 

NMI 	NASA Management Instruction 

OMS 	orbital maneuvering subsystem 

POCC 	Payload Operations Control Center 

PMT 	payment 

PRSD 	power reactant supply and distribution 

RCS 	reaction control subsystem 

RMS 	remote manipulator system 

SAEF 	Spacecraft Assembly and Encapsulation Facility 

SSUS-A 	spinning solid upper stage for Atlas-Centaur class spacecraft 

SSUS-D 	spinning solid upper stage for Delta class spacecraft 

STS 	Space Transportation System 

TBD 	to ba determined 

VAFB 	Vandenberg Air Force Base 



accelerated hunch date option 

Schedule option involving additional COSt3 that permits a user 

who has alreedy negotiated a launch date ta specify an earlier 

launch. 

airlock 

A compartment capable of being depressurized vvithout demos-

aurization of the Orbiter cabin or the Spacelab module. The 

airlock and airlock mounting kit is a standard Spacelab flight 

kit. (In contrast, the experiment airlock is used for exposing 

materials to space conditions and Is an Item of Spacelab 

mission-dependent equipment.) 

Atlas-Cenveur class 
Payloads weighing approximately 4000 to 4400 pounds (1800 

to 2000 kilograms). 

cancellation option 

Schedule option involving a special fee that is invoked when a 

user eliminates a planned launch after beginning the reimburse-

ment schedule. 

cargo bay 
The unpressurized mid part of the Orbiter fuselage behind the 

cabin aft bulkhead where most payloads are carried. Its maxi-

mum usable payload envelope is 15 feet (4.6 meters) in diame-

ter and 60 feet (18.3 Meters) long. Hinged doors tatterid the 

full length of the bay. 

cargo integration tee equipment 

That equipment necessery to perform electrical and structural 

Interface verification between the cargo arid Orbiter performed 

off-line to the Shuttle flow. 

charge factor 

A number derived from a formula for the appropriate payload. 

It is used to determine a shared-flight user's price or the price 

for a partial Spacelab. 

civilian U.S. Government user 
Any civil Federal agency that requests Shuttle cervices frorn 

NASA. 

constant price 

A portion of the user charge that is not subject to eecalation. 

crovv activity planning 
The analysis and deverapment of activities to be performed in 

flight by the crew, resUlting in a time line of these activities 

and reference data for each flight. A standard  service. 

custom mission planning 

An optional payload-related service that is negotiated on e one-

time basis because it is unique to each payload. 

dedicated flight 

A flight eseigned to a cingle user. In this price category, the 

user pays all costs of the launch end associated services plus 

options. 

Delta clue 
Payloads weighing approximately 2000 to 2500 pounds (900 

to 1100 kilograms). 

delta nitrogen  Soulte 
Optional flight kit used to provide edditional nitrogen for the 

Orbiter living recce atmorphere. 

• delta waste tanks 
Optional flight kit used vvhen the number of crewmembers or 

the number of days on orbit exceeds the baseline. The tanks 
collect wastewater generated by the crew. 

decking modulo 

Optional flight kit that provides a device for other orbiting 

vehicles to dock with the Orbiter. 

downvveight 
Landing weight. In this document, it refers specifically to pay-

loeds and all Items required by cpecific payloads. 

earnest money 

Nonrefundable "down payment" made to NASA by a prospec-

tive user before contract negotiations lvegin. 

Œculation Index 

All emulation for inflation will be based on the U.S. Bureau of 

Lebor Statistics Index for compensation per hour, total private. 

European Spec° Agency 

An international organization acting on behalf of its member 

statue (Belgium, Denmerk, France, Federal Republic of 
Germany, Italy, the Netherlands, Spain, Sweden, Switzerland, 

end the United Kingdom). The ESA directs a European indus-
trial team responsible for the development and manufacture of 

Spacelab. 

exceptionol determination 

A judgment made by NASA for certain payloads considered to 

have an unusually high potential value to the general public. 

This determination qualifies a user  for a lower standard flight 

price. 

extravehicular cctivity 

Activities by NASA crevvmembers conducted outside the 
spacecraft prossuro hull or within the cargo bay when the cargo 
bay doors are open. An optional payload-releted service. 
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floating launch dite option 

Schedule option involving a special fee that permits a user to 

specify a flexible launch date nt least 33 rnonths in the future. 

fixed price 
A portion of the user charge based on a January 1, 1975, dollar 

value that can be escalated to account for inflation. However, 

during a fixed-price period the base cannot be edjusted. 

fixed price option 

Schedule option involving epecird fees that permits  o user to 

contract now for o  launch at a known price after the f ixed-

price period ends. 

flight 

The period from launch to landing of an Orbiter  —a single 

Shuttle round trip. One flight might deliver more than one 

payload; more than one flight might be required to eccomplish 

a single mission. 

flight data file 

The onboard complement of crew activity plans, procedures, 

reference material, and test data availabló to the crew for flight 

execution. There will normally be an STS flight data file for 

SIS  crew activities  and  also a payload flight data file for pay-

load crew activities. Both are prepared as a standard service. 

flight design 

The trajectory, consumables, attitude and pointing, and naviga-

tion analysis necessary to support the planning of a flight. A 

standard service. 

flight-independent training 

Standard preparation of a mission or payload specialist for any 

flight. A standard service for a mission specialist. In the case of 

a payload specialist, it is pert of the payloed specialist  and  

training option. 

flight kit 
Optional hardware (including  consumables)  to provide eddi-

tional, special, or extended services to payload°. 

flight manifest 

The designation of a flight, assignment of the cargo to be 

flown, and specific implementing instructions for SIS  opera-

tions personnel. A standard  service. 

flight operations planning 

That part of STS flight planning required to proper° for a given 

flight. It includes allocation of consumables, analyses and prep-

aration of flight rules, assembly of consoles handbooks, etc. 

flight simulation 	 - 

A training session in which the flight crew and/or ground oper-

ations support personnel imitate a portion of the flight. A 

standard service for the Orbiter crew. In the case of a payload 

specialist, it is provided 83 part of the paylocd specialise and 

training option. 

free-flying system 

Any satellite or payload that is detached from the Orbiter 

during operational  phases and is capable of independent 

operation. 

future value formule/payment 

The estimated actual payment to be made by the user at a 

particuler future time based on infloting Junuary 1975 dollars 

by an aeumed rate. 

ecneral-prerianee computer 

One of five computers interconnected to form the Orbiter 

computer complex for date proceseing. Basic  payload support 

is a standard service. 

gueranteed launch date option 

Schedule option involving en edditional ..vance payment that 

permits a user to specify a 90-day leunch p-sriod for in the 

future. 

inclination, stranded 
Inclination is the maximum angle between the plane of the 

orbit and the equatorial plane. Standard Shuttle Inclinations 

ere 28.5°  and 560 . 

Index multiplier 

The most recently issued value of the total compensation ac-

cording to the Bureau of Labor Statistics Index divided by its 

value in January 1975. This index le updated by the Bureau of 

Leber Statistics eech quarter. 

integrattan 
A combination of activities and processes to assemble payload 

and STS components, subsyetems, and system elements into o 

desired configuration, and to verify compatibility among them. 

interface  verification 

Tweing of flight hardware interfacee by an acceptable method 

that confirms that those interfaces  ore  compatible with the 

affected elements of the Spec° Transportation System. A 

standard  service. 

interim epee erne 
Solid propulsive uppe Beige designed to place spacecraft on 

high Earth orbits or on escape  trajectories for pleneteey  mie- 

s!ons.  An optional flight system. 

launch aueement 

An cgreement negotiated bemoan NASA end the User that 

epalls out oll the legal, financiel, and NASA-Hoedquerteeselevel 

commitment to provide the  SIS  service at a determined price. 
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launch site support plan 

The basic agreament negotiated between NASA and the user 

 detailing how the user's payload will be handled at the launch 

site. 

load factor 

The percentage of. the Orbiter's total capability (for payload 

length or weight) required by a shared-flight user. The larger 

figure is used to derive the charge factor, used to calculate the 

user's cost. 

load factor =ovary  fco 

A fee added to the user's standard shared-flight price for the . 

short-term callup option. The fea depends on how long beforo 

launch the option is exercised and on the availability of other 

payloads for the flight. 

load fraction 

The percentage of the total capability of a Spacelab module or 

pallet required by a shared-elemant user. This figure is ussd to 

derive the element charge factor. 

mission 
The performance of a coherent set of investigations or opera-

fions  in space to achieve program goals. A single mission might 

require  more  than  one  flight, or more than one mission might 

be accomplished on a single flight. 

Mission Control Caner 	. 

Central area at JSC for control and support of all  phases  of 

STS flights. A standard service. 

mission-atzpantesnt cquipinant 
Spacelab optional equipment that can ba added to a flight  if 

nceded for the mission involved. 

mission specialize 

Crewmember proficient in payload (experiment) operations; 

has a detailed Icnowleciga of the payload operations, require-

ments, objectives, and supporting equipment; knowledgeable 

of Orbiter and attached payload support systems and the prima 

crewmember for extravehicular activity. At the discretion of 

the user, this crewmember may assist in the  management of 

payload operation and may in specific casas serve as the pay-

load specialist. This crew position is part of the standard 

service. 

not prosant value 
Sum of discounted net cash  flow at a given rate of return or 

interest minus the origifial investment. 

non-U.S. Government  user 

An individual or organization, domestic or foreign, not part of 

the U.S. Government Eind requesting Shuttle services from 

NASA. (Certain exceptions are made for ESA member states.) 

occupancy fee 

An additional foe for postponement or cancellation of a flight. 

The fee depends on how long before launch the option is exer-

cised and on the  availability of substitute payloads. 

OMS delta-V kit 

Auxiliary propellant tanks that can be added to the basic orbit-

al maneuvering subsystem to provide an additional 500 Wise 

(152 m/sec) in-orbit velocity per tank. This tank is an optional 

flight kit. 

opportunity mission 

A payload revisit option for retrieval or servicing done  et 

 NASA's convenience when an Orbiter.is near the orbiting pay-

load requiring ravish. 

optional charge 

The price to a user for any systems, services, or schedule varia-

tions that are not part of the standard Space Shuttle transpor-

tation. 

optional flight systems 

Hardware end items that can be integrated into the Orbiter,  et 

 additional cost to the user, to launch payloads to geosynchro-

nous transfer orbits (upper stages), to extend basic Orbiter 

capabilities (flight kits), or to provide a general-purpose labora-

tory in near-Earth Orbit (Spacelab). 

optional payload-related services 

Services in addition to those provided as part of the standard 

Shuttle price or provided with the purchase of an optional 

flight system. 

orbital maneuvering subsystem 

Orbiter engines that provide the thrust to perform orbit inser-

tion, circularization, or transfer; rendezvous; and deorbit. 

Orbiter 
Manned orbital flight vehicle of the Space Shuttle system. 

ilaYload 

The total complement of specific instruments, space equip-

ment, support hardware, and consumable: carried in the Orbit-

Gr (but not included as part of the basic Orbiter payload sup-

port) to accomplish a discrete activity in space. 

payload disciplina training 

User-provided preparation of a mission or payload specialist for 

handling a specific experiment. 

Vload integration plan 

The basic agreement negotiated between NASA and every user, 

providing the management roles and responsibilities, a defini-

tion of the technical activities, interfaces, and schedule require-

ments to assure an affective operational integration of the 

utar's payload into  the STS. 
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payload mission plan 

A plan produced by the STS user containing payload program 

goals, mission objectives and requirements, mission durations, 

constraints, individual flights required, allocation of objectives 

to flights, cloaked launch  data or period,  end  payload descrip-

tion. 

Payioad (Solutions Contnal Center 

'CeOtral area from which payload oporations  ara rnonitorcd. 

Only the POCC at JSC is considered in this document. Direct 

user command of a payload from this control  conter  is an 

optional payload-related service. 

payload replacement mission 

A payload revisit option in which one orbiting payload is ra-

placed by anothar similar one from  the  same user. 

payload retrieval mission 

'A Payload revisit option in which an orbiting payload is cap-

tired and returned to Earth. 

payload revisit 

An optional payload-related service involving either replace-

ment, retrieval, or servicing to an orbiting payload. 

payload servicing mission 

A payload revisit option in which a usor's orbiting poyloa-d is 

given inspection, maintenance, or modification. 

paylOad specialist 

Crewmember responsible for the attainment of the payload 

(experiment) objectives; an expert, proficient in payload 

(experiment) operations; has a detailed knowledge of the pay-

load Instruments (and their subsystems), operations, require-

ments, objectives, and supporting equipmont; responsible for 

the management of payload oparations and for the detailed 

operation of particular instruments or experimonts. This crow-

membor must also be knowledgeable about certain Orbiter 

systems. This crew position is an optional payload-related serv-

ice to the Use. 

postpsmement option 

Schedule option, usually involving special faze, thot permits a 

user to delay a planned launch. 

power reactant storcga and distributiontelcatricel pat= sys-

tem tank set 

Optional flight kit that provides odditiobel eleetricol petrel» to 

payloads. 

price category 

A shared (standby or nonstondby) or dodicated flight, a busk) 

on which the user calculatos his costs. 

reflight insurance 

A portion of  the  standard charge for non-U.S. Government 

usera  (or optional to other users) that guarantees one reflight 

of a payload if the first flight fails through no defect in the 

payload, or fault of the user, user contractors or subcon-

tractors, and if the payload is returned safely to the launch site 

or if onother payload is providod by the user. 

reimbursement schedule 

The prelaunch timetable on which a user pays NASA the costs 

associated with his mission. 

remoto manipulator system 

Mechanical arm on the cargo bay longeron. It is controlled 

from the Orbiter aft flight  dock  to deploy, retrieve, or move 

payloads. A second arm and its controls Is an optional flight 

kit. 

serial impact coat 

The cost for removal and installation of flight kits, which is 

assessed when the time required for installation and removal 

exceeds 24 hours during the Orbiter turnaround. 

shared flight 

A flight that carries the payloads of more than one user. Reim-

burwment in this price category is based on a percentage of the 

Orbiter cargo area required plus options (or a pro-rata share of 

those options used). 

short-term wallop option 

Schedule option, usually involving special fees, that permits e 
user  to contract for a launch lets than 1 year in the future. 

Shuttle sal:4km simulator 

Computer-controlled training dovice vvith full-fidelity Orbiter 

forward and oft crew stations. A standard hardware item for 

flight-indopondent training. 

UMW() Wee:At/AM eimulator 

Training hardware uted to establish crew flight procedures. A 

standard hardware item for flight-indepondent training. 

simulator 

A heavily computer-dependant training facility that imitates 

flight hardwaro reeponsea. 

omen can-contained payload 

A raseorch and development payload that Is small (lees than 

200 pounds (91 kilograms) or 5 cubic feet (0.14 meter)), re-

quiros no Spaco Shuttio services, and can be flown on a space-

avallablo basis. 
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Spacelab 

A general-purpose orbiting laboratory for manned and auto-

mated activities in near-Earth orbit. It includes both module 

and pallet sections, which can be used separately or in several 

combinations. An optional flight system. 

Space Shuttle 

Orbiter, external tank, and solid rocket boosters. 

Space Transportation System 

An integrated system consisting of the Space Shuttle (Orbiter, 

external tank, solid rocket booster, and flight kits), upper 

stages, Spacelab, and any associated flight hardware and soft-

ware. The term encompasses both standard and optional sys-

tems and services. 

spinning solid uppar atop 

Propulsive upaher stage designed to deliver spacecraft of the 

Delta and Atlas-Centaur classes to Earth orbits beyond the 

capabilities of the Space Shuttle. An optional flight system. 

standard charge 

The charge for basic Space Shuttle transportation to and from 
near-Earth orbit on a usual launch schedule. 

standard services 
Support to users provided os part of the standard Space Shuttle 

transportation charge. 

standby 

A category of shored-flight user whose payload is launched  et 

 NASA's convenience within a specified 1-year period. 

STS flight control teem 

An element of the MCC on duty to provide real-time support 

for the duration of each STS flight. A standard service. 

STS mission coordinator 

A repremntative who will serve as the NASA interface for oll 

financial and policy matters related to the user's launch. 

STS payload support manager - 

A NASA representative designated  as  part of the standard serv-

ice to be  the principal point of contact with the user in prepar-

ing and carrying out the launch cgreement. 

trainer 

A training device or facility that provides primarily a physical 

representation of flight hardware. It may have limited com-

puter capabilities. 

transfer orbit 

High geosynchronous orbit from which satellitee can bo 

leunched Into deep apace. 

tunnel adapter 

Flight kit used to attach the Orbiter airlock to the Spacelab 

tunnel. A standard flight kit for Spacelab. 

upper stage 

Spinning solid upper stage or interim upper stage. Both are 

designed for launch in the Orbiter cargo bay and have propul-

sive elements to deliver payloads into orbits and trajectories 

beyond the capabilities of the Shuttle. An optional flight 

system. 

use fee 

Nonescalating charge (In effect, a rent) that Is the user's share 

of costs associated with use of facilitids, use of support equip-
ment, and STS fleet acquisition. 

upweight 

Launch weight. In this document it refers specifically to pay-

loads and all items required by specific payloads. 

Mier 

An organization or individual requiring the services of the 

Space Transportation System. 

Milf class 

Type of User (non-U.S. Government, civilian U.S. Government 

or Department of Defense), which determines the required 

reimbursement to NASA. 

user payload manager 

A representative who must be designated by the user organiza-

tion to be the principal interface with NASA. 

utillestion planning 

The analysis of approved (furxied or committed) payloads with 

operational resouroes, leading to a set of firm flight schedules 

vvith flight  manifesta.  A standard service. 
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Date January 21, 1977 

Managem 
Instruction 

Responsible Office: MO/Space Transportation Systems Operations 

Subject REIMBURSEMENT FOR SHUTTLE SERVICES PROVIDED TO NON-U.S. GOVERNMENT 
USERS  

I. PURPOSE 

This Instruction sets forth: 

a. The policy on reimbursement for Shuttle services which are provided 
by NASA to non-U.S. Government users (ao deftned in paragraph 2, 
below) under launch oerviceo agreemento„ and 

b. Responsibilitieo for putting ouch policy into effect and carrying it 
out. 

2. DEFINITION 	 • 

For the purpose of thio Inotruction, the term "Non-U.S. Government  Usera" 
 means: 

a. Private peroons or private organizations of the United States, including 
its territorieo, the Diotrict of Columbia, Panama Canal Zone, and 
Puerto Rico. 

b. Public organiz.tiono of the United Statoo that  co not part of the 
Government of the United State°. 

c. Foreign governmento or private peroono and private or public organi- 
zations of foreign countrieo, except for the government of Canada 
and governmento of the European Space Agency (ESA) member nations 
participating in Spacelab development when . conducting experimental 
science 'or experimental application° miootono, with no near-term 
commercial implications, undertaken on behalf of government agencies. 
The NASA Administrator ohall determine the miocions which qualify for 
this exception. 

d. International organizations, except the E SA  when conducting 
experimental science or experimental applications missiono with no 
near-term:commercial implications. 

e. Other U.S. Government agencieo, Canadian government agencies and the 
ESA, requesting Shuttle services from NASA in connection with launch 
and other services being performed by  such agencieo for users listed in 
subparagraphs  ad above. 
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3. APPLICATION  

This Instruction shall apply to all NASA installations when providing 

Shuttle services and other equipment, materials and services associated 

with Shuttle space flights under agreements with non-U.S. Government 

users which are executed after the effective date of this Instruction. 

4. REIMBURSEMENT POLICY  

a. Features of Policy  

(1) All users will be charged on a fixed price basis; there will 

be no post-flight charges, except for prespecified optional 

services. 

(2) The price will be based on estimated costs. 

(3) The price will be held constant for flights in the first 
three years of Space Transportation Systems. (STS) operations. 

(4) Payments with respect to total operations costs shall be 
escalated according to the Bureau of Labor Statirenco Index 

for Compensation per hour, Total Private. Payments with 

respect to the use charge shall not be escalated. 

(5) Subsequent to the first three yeara the price will be adjusted 
annually to insure that aggregate costs are recovered ovei a 

twelve-year period. 

(6) Pricing incentives are designed to maximize the proper 

utilization of the STS. 

b. Dedicated Flight Reimbursements 

(1) For the purposes of this policy, a dedicated flight is one 

sold to a single customer. 

(2) The policy is established for two distinct phases of Shuttle 

operations. The first phase is through the third full fiscq 

y_ear of Shuttle operations and the second phase consists of 

• nine full fiscal years subsequent to the first phase. 

(a) For a dedicated Shuttle flight during the first phase, 

NASA shall be reimbursed in an amount which is a pro-rata 

share of forecast additive costs averaged over the first 

phase of three years, plus a use charge in lieu of 

depreciation for the use of facilities, support equipment 

and the Shuttle fleet; however, the price shall not be 

less than a pro-rata share of forecast aggregate costs 

averaged over both the first and second phases of the 
twelve year Shuttle operation period. 
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(b) For a dedicated Shuttle flight uring the second phase, 
NASA shall be reimbursed a pro-rata share of forecast 
aggregate coots over both phases to insure that total 
aggregate costs are recovered over the twelve year period. 

(c) The definition of the costs as specified in this 
Instruction are set forth in Attachment A. 

(d) Subject to NASA approval, a dedicated flight user may 
apportion and assign STS services to other STS users 
provided they satisfy STS user requirements. The price 
of integrating additional payloads will be negotiated. 

(e) A summary of standard Shuttle services included in the 
flight price is set forth in Attachment B. 

(0 The prices of optional Shuttle services are being developed 
and shall be set forth in the Shuttle Price Book which is 
being developed. A summary of the optional services is 

. set forth in Attachment C. 

(g) For the user with an experimental, new use of space or 
first time use of space of great public value, the 
reimbursement to NASA for the dedicated, standard Shuttle 

- flight in either the first or second phase shall be a 
pro-rata share of the average twelve year additive costs 
as estimated at the time of negotiations. Programs which 
qualify for this price will be determined by an STS 
Exceptional Program Selection Process. In all cases, the 
Administrator will be the selection official. 

(h) For dedicated flight users, NASA and the user will identify 
a desired launch date within a period of ninety days three 
years prior to flight. One year prior to the flight a 
firm launch and payload delivery date will be identified 
by NASA. The firm launch date will be within the first 
sixty days of the original ninety-day period. Launch will 
occur on the firmly scheduled launch date or within a 
period of thirty days thereafter. The payload must be 
ready to launch for the duration of that period. 

c. Shared Flight Reimbursements  

(1) The price of a shared Shuttle flight will be a fraction of the 
deelicated Shuttle flight price. The fraction will be based on 

the length and weight of the payload and the mission destina-
tion at the time of contract negotiations. The formula for 
computing the fraction is set forth in Attachment D.' 

(2) For shared flight users, NASA and the user will identify a 

desired launch date three years prior to flight. Launch will 
occur within a period of ninety days, beginning on the desired 
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launch date. One year prior to flight a payload delivery date 
and a firm launch date will be coordinated among the shared 
flight users. This firm launch date will be within the first 
thirty days of the original ninety-day period. The launch 
will occur on the firmly scheduled launch date or within a 
period of sixty days thereafter. The payloads must be ready 
to launch for the duration of that period. 

(3) A 20% discount on the standard flight price will be given to . 
shared flight users who will fly on a space-available (atandby) 
basis. NASA will provide launch services within a prenegotiated 
period of one year. Shared flight payloads must be.flight 
deliverable to the launch site on the first day of the one year 
period and sustain that condition until delivery to the 1.unch 
site. The user will be notified sixty days prior to the firmly 
scheduled launch date which has been established by NASA. At 
that time, NASA will also establish a payload delivery date. 
The payload must be available at the launch site on the assigned 
delivery date and ready to launch for a period of sixty days 
after the firmly scheduled launch date. 

d. Small  Self-Contained Payloads.  Packages under e piiunds and 
smaller than five cubic feet which require no Shuttle services 
(power, deployment, etc.), and are for R&D purpose°, will be flown 
on a space-available basis during both phases of Shuttle operation. 
The price for this service will be negotiated baaed on size and 
-weight, but will not exceed $10,000 in 1975 dollars. A minimum 
charge of $3,000 in 1975 dollars will be made. If Shuttle services 
are required, the price will be individually negotiated. Reimburse-
ment to NASA will be Made at the time the package is ocheduled for 
flight. 

e. Options  

(1) Options for future flights will be made available to STS users 
already contracting for STS launch services. Fixed price 
options for flights in a given year beyond the three-year fixed 
price period will be made available. For fixed price options, 
NASA shall be reimbursed the user's flight price compounded at 

. 8% per  year  for each year beyond the fined price period. The-
fee for thiWoption is  one million dollars in 1975 dollars. 
The option fee will be applied to the price of the user v e 
flight.  The: user  will exercise his option by contracting for 
the flight on the normal 337month reimbureement ochodule or 
the option fàe will be retained by NASA. 

(2) In order to inaure thnt space will be available for flights in 
a given  future  year, scheduled launch options, where NASA will 
provide a launch during a ninety day period, will be given to 
STS users already contracting for'flighto at a fee of $100,000 
in 1975 dollars. -  The option fee will be applied to the price 
of the user's flight. The user will enercise his option by 
contracting for the flight on the normal 33-month reimbursement 
schedule or the option fee will be retained by NASA. 
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(3) In order to allow the user greater flexibility in selecting a 
launch date, the user may purchase a "floating launch date" 
option. At the time of contract execution, the user will 
begin to make payments according to a 33-month reimbursement 
schedule for this launching. At any time during Phase 1 or 2, 
the user may exercise this option by informing NASA of his 
desired launch date for this option which will then be 
negotiated by NASA and the user. This launch date must be at 
least 33 months after the date of the first reimbursement 
payment. If the desired launch date is within one year of the 
date of declaration, the short term call-up option and 
associated fee will apply. If the desired launcll is to occur 
in a year for which a new price per flight is  int effact, the - 
user will pay the new price. The fee for this option is  10% 
of the user's flight price in effect at the time of contract 
execution and is payable at that time. This fee will not be 
applied to the price of the user's flight. 

(4) Options must be exercised for a flight by the end of the second 
phase of operations or the option fee will be retained by NASA. 

f. Fixed Price Period and Escalation  

(1) The price will remain constant for flights during the first 
phase of Shuttle operation. For flights during the second 
phase, the price will be adjusted on a yearly basis, if 
necessary, to assure recovery of aggregate costs over a twelve 
year period. These adjusted prices will be applicable only 
to agreements executed after the adjustment is made. 

(2) Shuttle services for both phases will be contracted on a fixed 
price basis. The payments in the contract will be escalated 
to the time of the payment using the Bureau of Labor 
Statistics Index for Compensation per hour, Total Private. 

g. Earnest Money. Earnest money will be paid to NASA prior to contract 
negotiations. The earnest money required per contract shall be 
$100,000: in 1975 dollars; however, if the payload is a small self-
contained payload, the earnest money shall be $500.00. The earnest 
money will be applied to the first payment made by the customer or 
will bè retained by NASA. 

h. Reimbursement Schedule 

(1) Reimbursement shall be made in accordance with the reimburse-
ment schedule contained in this subsection. No charges shall 
be made after the flight, except as negotiated in the contract 
for pre-specified extra services. Those users who contract 
for Shuttle services less than three years before the desired 
launch date will be accommodated and will pay on an accelerated 
basis according to the reimbursement schedule. 

(2) Standby payloads 
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(a) Before the establishment of a firmly scheduled launch 
date, the number of months before launch will be computed 
assuming a launch date at the mid-point of the designated 
one year period. 

(b) Once the firmly scheduled launch date is established, the 
user chah  l reimburse NASA to make his payments current 
according to the reimbursement schedule. 

(3) Reimbursement Schedule 

Number of months before 
launch flight is 

scheduled 

Percent of Price 

Months prior to scheduled launch date 
33 	27 	21 	15 	9 	3 

33 Months or More 	10 	10 	17 	17. 	23 	23 
27-32 Menths • 	- 	21 	17 	17 	23 	23 
21-26 Months 	- 	- 	40 	17 	23 	23 
15-20 Months 	- 	- 	- 	61 	23 	23 

9-14 Months 	- 	- 	- 	- 	90 	23 
3-8 Months 	- 	- 	- 	- 	- 122 

This schedule holds unless there are offsetting 

advantages to the U.S. Government of an accelerated 

launch schedule. 

(4) Contracts for Shuttle services made one year or less before a 
flight and up to three months before a flight will be made on 
a space-available basis unless the short term call-up option 
is elected. 

i. Short Term Call-Up Option 

(1) For flights contracted one year or less before launch, but not 
less than three months before launch, short term call-up 
will be provided to dedicated flight users at the dedicated 
flight price according to the reimbursement schedule. 

(2) For dedicated flight users requiring short term call-up 
• flights less than three months before launch, NASA will provide 

STS launch services on a opace-available basis. NASA shall be 
reimbursed thddedicated flight price according to the reimburse-
ment schedule plus short term call-up additional costs. The 
additional costs will be based on estimated coots to be incurred. 

(3) For shared flights contracted one year or lees before launch, 
but more than six months before launch, users may elect the 
short term call-up option. The user shall reimburse NASA the 
standard shared flight price according to the reimbursement 
schedule plus a load factor-recovery fee. The load factor-
recoveryfee is half the difference between a dedicated flight 
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price and the user's shared flight price or the difference 
between a dedicated flight price and the total adjusted 
reimbursements from all shared users, whichever is less. 

(4) For shared flights contracted six months or less before launch, 
but more than three months before launch, users may elect the 
short term call-up option. The user shall reimburse NASA the 
standard shared flight price according to the reimbursement 
schedule plus a load factor-recovery fee which is the 
difference between a dedicated flight price and the total 
adjusted reimbursement from all shared flight users. 

(5) Shared flights contracted three months or lesi before launch 
will be flown on a space-available basis. NASA shall be 
reimbursed the shared flight price according to the reimburse-
ment schedule plus short term call-up additional costs. 
These additional charges will be based on estimated costs to 
be incurred. 

) For the purposes of this subparagraph, "adjusted .rimbursements" 
is defined to be reimbursements assuming all shared users are 
non-U.S. Government. 

(7) The load factor-recovery fee will never be less than zero. 

(8) The load factor-recovery fee is payable upon receipt of NASA's 
billing  theref  or.  

. Accelerated Launches.  For users who reschedule a launch so that it 
occurs earlier than the planned launch, the user will pay on an 
accelerated reimbursement schedule. The user will reimburse NASA 
to make his payments current on the new accelerated reimbursement 
schedule. If the time from notification of acceleration is less 
than one year from the new launch date, short term call-up reimburse-
ments will also apply. 

k. Postponements  

(1) Non-standby Payloads 

(a) A user can postpone a flight of his payload one time with 
no additional charge if postponement occurs more than one 
year before launch. For subsequent postponed flights more 
than one year before launch, the user shall reimburee NASA 
a postponement fee of 5% of the user's flight price.  •For 
postponements one year or less before launch, the user 
shall reimburse NASA 5% of the user's flight price plus 
an occupancy fee according to the occupancy fee schedule 
in Attachment E. 

(b) If the postponement of a flight causes the payload to be 
launched in a year for which a different price per flight 
has been established, the new price shall apply if it is 
higher than the originally contracted price. 
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(2) Standby Payloads 

(a) For flights postponed more than sin months ptior to the 
beginning of the negotiated one-year period, NASA shall 
renegotiate a new one-year period during which launch will 
occur. No additional fee will be imposed. 

(b) For flights postponed Gilt months or less prior to the 
beginning of the negotiated one-year period, the user shall 
reimburse NASA 5% of the user's flight price plus an 
occupancy fee according to the occupancy fee schedule set 
forth in Attachment E. 	• 

(3) Postponement fees are payable upon receipt of NASA's billing 
theref  or.  

(4) Flights postponed will henceforth be treated as newly scheduled 
launches according to the reimbursement schedule. The number 
of months prior to launch will be taken as the total number of 
monthà between the date postponement is elected and the new 
launch date. Short term call-up options and associated fees 
shall apply. 

(5) Minor delays (up to three days) caused by the users will not 
constitute a postponement. No fee.will be charged for a minor 
delay. 

1. Cancellations  

(1) Non-standby Payloads. Users who cancel a flight more than one 
year before launch shall reimburse NASA 10% of the user's flight 
price. For a cancelled flight one year or less before launch, 
the user shall reimburse NASA 10% of the user's flight price 
plus an occupancy fee as set forth in Attachment E. 

(2) Standby Payloads 

(a) Users who cancel a flight more than six months prior to 
the beginning of the negotiated one-year period shall 
reimliurse NASA 10% of the user's flight price. 

(b) For a flight cancelled sia months or less prior to the 
beginning of the negotiated one-year period, the user shall 
reimburse NASA 10% of the user's flight price plus an 
occupancy fee as pet forth in Attachment E. 

(3) Cancellation fees are payable upon receipt of NASA's billing 
theref  or.  

5. REFLIGHT GUARANTEE  

a. A fee for a reflight guarantee is included in the price charged the 
user. In consideration of that fee, NASA guarantees one reflight of: 
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(1) The launch and deployment of a free flying payload into a 
Shuttle compatible mission orbit if, through no fault of the 
user, the first launch and deployment attempt is unsuccessful 
and if the payload returns safely to earth or a second payload 
is provided by the user. 

(2) The launch of an attached payload into its mission orbit if the 
first launch attempt is unsuccessful through no fault of the 
user, and if the.payload returns safely to earth or a second 
payload is provided by the user. 

(3) A launch of a Shuttle into a payload mission orbit for the 
purpose of retrieving a payload if the first retrieval attempt 
is unsuccessful through no fault of the user. This guarantee 
only applies if the payload is in a safe retrievable condition 
as determined by NASA. 

b. This reflight guarantee will not be applicable to payloads or upper 
stages placed into orbits other than the Shuttle mission orbit. 

6. PATENT AND DATA RIGHTS  

a. NASA will not acquire rights to inventions, patents or proprietary 
data privately funded by a user, or arising out of activities for 
which a user has reimbursed NASA under the policies set forth 
herein. However, in certain instances in which the NASA Administrator 
has determined that activities may have a significant impact on the 
public health, safety or welfare, NASA may obtain assurances from 
the user that the results will be made available to the public on 
terms and conditions reasonable under the circumstances. 

b. The user will be required to furnish NASA with sufficient information 
to verify peaceful purposes and to insure Shuttle safety and NASA's 
and the U.S. Government's continued compliance with law and the 

 Gevernment's obligations. 

7. REVISIT AND/OR RETRIEVAL SERVICES  

These services will be priced on the basis of estimated costs. If a 

special dedicated Shuttle flight is required, the full dedicated price 

will be charged. If the user's retrieval requirement is such that it 
can be accomplished on a scheduled Shuttle flight, he will only pay for 

added mission planning, unique hardware or software, time on orbit, 

and other extra costs incurred by the revisit. 

8. DAMAGE  TO PAYLOAD  

The price does not include a contingency or premium for damage that may 

be caused to a payload through the fault of the U.S. Government or ito 

contractors. The U.S. Government, therefore, will assume no risk for 

damage or loss to the user's payload. The users will assume that risk 
or obtain insurance protecting themselves against that risk. 
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9. RESPONSIBILITIES  

a. Headquarters Officials  

(1) The NASA Comptroller, in coordination with the Associate 
Administrator for Space Flight will: 

! II 

(a) Prescribe guidelines, procedures, and other instructions 
which are necessary for estimating costs and setting 
prices and publishing them in the NASA Issuance System, 
and 

(b) Review and arrange for the billing of users. 

(2) The Associate Administrator for Space Flight will arrange for: 

(a) Developing estimates for costs and establishing prices 
in sufficient detail to reveal their basis and rationale. 

(b) Obtaining approval of the NASA Comptroller 
estimates and related information prior to 
of any agreement, and 

(c) Reviewing of final billings to users prior 
to the NASA Comptroller. 

b. Field Installation Officials  

The Directors of Field Installations responsible for the STS 
operations will: 

(1) Maintain and/or establish agency systems which are needed to 
identify costs in the manner prescribed by the NASA Comptroller, 

(2) Compile financial records, reports, and related information, 
and 

(3) Provide assistance to other NASA officials concerned with costs 
and related information. 

Costs for Which WASe)hall Be  Reimbursed 
Standard Shuttle Services 
Optional Shuttle Services 
Shared Flight Charge and Graph • 

Occupancy Tee Schedule 

Published in the Federal Register under Title 14, Chapter V, Sub-
part 1214.1 (42 FR 3829-3833, January 21, 1977). 
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COSTS FOR  WHICH.  NASA  SHALL BE REIMBURSED 

Additive Costs All additional costs, both direct and indirect, that 
the NASA han  to incur above those it would otherwise 
have incurred had it not undertaken to meet non-NASA 
user requirements. 

Total Operations 	Total Operations Costs include all direct and indirect 
Costs 	costs, excluding costs composing the use charge. Such 

costs include direct program charges for manpower, 
expended hardware, refurbishment of hardware, spares, 
propellants, provisions, consumables and launch and 

. recovery services. They also include a charge for 
program support, center overhead and contract admini-
stration. 

Use Charge 	A charge ifi lieu of depreciation for use of facilities, 
support equipment and the Shuttle fleet. 

Aggregate Costs 	Aggregate costs are all reasonable costs which include 
the sum of the use charge and total operations costs. 
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STANDARD SHUTTLE SERVICES  

Two standard mission destinations 

(1) 160 NM Altitude; 28.5 °  Inclination. 
(2) 160 NM Altitude; 56.00  Inclination, 

e One-day mission operations 

e Orbiter flight planning services 

e Transmission of payload data to compatible 
receiving stations 

o A three-man flight crew 

O On-orbit payload handling 

o Deployment of a free flimr .  

e NASA support of payload design reviews 

O Prelaunch payload installationpverification and 
orbiter compatibility testing 

s NASA payload safety review 
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OPTIONAL  SHUTTLE SERVICES 

o Revisit and retrieval 

e Use of Spacelab or other special equipment 

e Use of Mission Kits to extend basic orbiter 
capability 

e Use of Upper Stages 

e EVA services 

e Unique payload/orbiter integration and test 

O Payload mission planning services, other than for 
launch, deployment and entry phases 

e Additional time on-orbit 

O Payload data processing 

O Launch from Western Test Range 

Two standard mission destinations are available 
from the Western Test Range site: 

(1) 160 NM Altitude; 90.00  Inclination. 
(2) 160 NM Altitude; 104.0° Inclination. 
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SHARED FLIGHT CHARGE  

To calculate the cost of individual payloads transported on a flight shared 
with other payloads: 

(1) Find the load factor for the payload by dividing the payload 
weight by the Shuttle capability for the desired inclination 
(Table in Figure 1). 

(2) Find the load factor for the payload by dividing the payload 
length by 60 feet. 

(3) Enter the curve (Figure 1) at the higher value obtained from 
steps 1 and 2 and read the Charge Factor (Cf) from the curve. 

(4) Multiply the Cf  value times the quoted price per dedicated 
flight. This will iesult in the price for the payload flight. 

The price for each payload flight (Step 4) entitles the user to be provided 
a pro-rata share of the facilities available on board the standard Shuttle 
flight. For example, if the payload load factor is 0.5, then the payload 
is entitled to 50% of the power, cooling, and other services provided on 
the standard flight. Standard services required that exceed the pro-rata 

share will be an additional charge to the user based on the cost of the 

service provided. 

For purposes of this attachment, payload weight includes a pro-rata share 
of all special equipment (e.g., spin tables and their controla) needed for 
the user's mission. Payload length includes a pro-rata share of the 

clearance length necessary to operate or deploy the payload, including the 

length of deployment mechanisms. 
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For a postponed or cancelled shared flight six months or less before launch, 
the user shall reimburse NASA an occupancy fee of 90% of the user's flight 
price less any adjusted reimbursements from other users who contract for 
the same flight subsequent to the postponement or cancellation date. 

In the event that, as a 'result of the postponement or cancellation, the 
Shuttle is not launched at all for the intended flight, the occupancy fee 
will be zero. 

For a postponed or cancelled shared flight, the occupancy fee will be com-
puted according to the computation instructions set forth below. If the 
computation results in an occupancy fee which isless than zero, the 
occupancy fee will be reset te zero. 

For a postponed or cancelled shared flight one year or less, but more than 
six months befOre launch, the user shall reimburse NASA an occupancy fee 
of half the user's flight price less any adjusted reimbursements from other 
users who contract for the same flight subsequent to the postponement or 
cancellation date. 

For a postponed or cancelled dedicated flight, the occupancy fee will he 
u, ro: 

For a given shared flight, if the occupancy fee so computed would result in 
total adjusted reimbursements (exclusive of the 5% (10%) postponement 
(cancellation) fee) in excess of the price of a dedicated flight, the 
occupancy fee will be reduced in order to recover the price of a dedicated 
flight. 

For purposes Of this attachment, "adjusted reimbursements" is defined to be 
reimbursements assuming all users are non-U.S. Government. 

OCCUPANCY FEE SCHEDULE  
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Date Feb. 11, 1977 
NASA 
Management 
Instruction 

Responsibk)œke MO/Space Transportation Systems Operations 

Subject: REIMBURSEMENT FOR  SHUTTLE SERVICES  PROVIDED TO CIVIL U. S. GOVERNMENT  
. USERS AND FOREIGN USERS WHO HAVE MADE SUBSTANTIAL INVESTMENT IN THE  

STS PROGRAM  

1. PURPOSE  

This Instruction sets forth: 

a. The policy on reimbursement for Shuttle services which are provided by 
NASA to users (as defined in paragraph 2, below) under launch services 

, agreements, and 

b. Responsibilities for putting such policy into effect and carrying it 
out. 

2. DEFINITION  

For the purpose of this Instruction, the terni "usera"  means: 

a. All civil U.S. Government agencies who request Shuttle services from 
NASA, and 

b. Foreign users who have made substantial investment in the STS program, 
i.e., European Space Agency (ESA), ESA member or observer nations 
participating in Spacelab development, and Canada, when conducting 
experimental science or experimental applications missions with no 
near-term commercial implicationo. 

• 3. APPLICABILITY  

This Instruétion shall apply to all NASA installations  when providing 
Shuttle services and other equipment, materials ald services associated 
with Shuttle space flights under agreements with users which are executed 
after the effective d-te of this Instruction. 

4. REIMBURSEMENT POLICY  

a. Features of Policy 

(1) All users will be charged on a fixed price basis; there will be 
no post-flight charges, except for prespecified optional 
services. 
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(2) The price will be based on estimated costs. 

(3) The price will be held constant for flights in the first three 

years of Space Transportation System (STS) operations. 

(4) Payments shall be escalated according to the Bureau of Labor 
Statistics Index for Compensation per hour, Total Private. 

(5) Subsequent to the first three years, the price will be adjusted 
annually to insure that total operating costs are recovered 
over a twelve year period. 

(6) Pricing incentives are designed to maximize the proper 
utilization of the STS. 

b. Dedicated Flight Reimbursements  

(1) For the purposes of this policy, a dedicated flight is one 
sold to a single user. 

(2) The policy is established for two distinct phases of Shuttle 
operations. The first phase is through the third full fiscal 
year of Shuttle operations and the second phase consists of 
nine full fiscal years subsequent to the first phase. 

(a) For a dedicated Shuttle flight during the first phase, 
NASA shall be reimbursed in an amount which is a pro-rata 
share of forecast additive costs averaged over the first 
phase of three years; however, the price shall not be 
less than a pro-rata share of forecast total operating 
costs averaged over both the first and second phases of 
the twelve year Shuttle operation period. 

(h) For a dedicated Shuttle flight during the second phase, 
NASA shall be reimbursed a pro-rata share of forecast 
total operating costs over both phases to insure that 
total operating costs are recovered over the twelve year 
period. 

(c) The definition of the costs as specified in this 
Instruction are set forth in Attachment A. 

(d) Subject to NASA approval, a dedicated flight user may 
apportion and assign STS services to other STS users 
provided they satisfy STS user requirements. The price 
of integrating additional payloads will be negotiated. 

(e) A summary of standard Shuttle services included in the 
flight price is set forth in Attachment B. 
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(f) The prices of optional Shuttle services are being 
developed and shall be set forth in the Shuttle Price 
Book which is being developed. A summary of the optional 
services is set forth in Attachment C. 

For the user with an experimental, new use of space or 
first time use of space of great public value, the 
reimbursement to NASA for the dedicated, standard Shuttle 
flight in either the first or second phase shall be a 
pro-rata share of the average twelve year additive costs 
as estimated at the time of negotiations. Programs which 
qualify for this price will be determined by an STS 
Exceptional Program Selection Process. In all cases, the 
Administrator will be the selection official. 

(h) For dedicated flight users, NASA and the user will identify 
a desired launch date within a period of ninety days three 
years prior to flight. One year prior to the flight, a 
firm launch and payload delivery date will  be identified 
by NASA. The firm launch date will be within the first 
sixty days of the original ninety day period. Launch will 
occur on the firmly scheduled launch date or within a 
period of thirty days thereafter. The payload must be ready 
to launch for the duratiOn of that period. 

c. Shared Flight Reimbursements 

(1) The price of a shared Shuttle flight will be a fraction of the 
dedicated Shuttle flight price. The fraction will be based on 
the length and weight of the payload and the mission destina-
tion at the time of contract negotiations. The formula for 
computing the fraction is set forth in Attachment D. 

(2) For shared flight users, NASA and the user will identify a 
desired launch date three years prior to flight.' Launch will 
occur within a period of ninety days, beginning on the desired 
launch date. One year prior to flight, a payload delivery date 
and a firm launch date will be coordinated among the shared 
flight users. This firm launch date will be within the first 
thirty days of the original ninety day period. The launch 
will occur on the firmly scheduled launch date or within a 
period of sixty days thereafter. The payloads must be ready to 
launch for the duration of that period. 

(3) A 20% discount on the standard flight price will be given to 
shared flight users who will fly on a space-available (standby) 
basis. NASA will provide launch services within à prenegotiated 
period of one year. Shared flight payloads must be flight 
deliverable to the launch site on the first day of the one 
year period and sustain that condition until delivery to the 
launch site. The user will be notified sixty days prior to the 
firmly scheduled launch date which has been established by NASA. 

(g) 
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• At that time, NASA will also establish a payload delivery date. 
The payload must be available at the launch site on the 
assigned delivery date and ready to launch for a period of 
sixty days after the firmly scheduled launch date. 

d. Small Self-Contained Payloads.  Packages under 200 pounds and 
smaller than five cubic feet which require no Shuttle services 

, (power, deployment, etc.), and are for R&D purposes, will be flown 
on a space-available basis during both phases of Shuttle operation. 
The price for this service will be negotiated based on size and 
weight, but will not exceed $10,000 in 1975 dollars. A minimum 
charge of $3,000 in 1975 dollars will be made. If Shuttle services 
are required, the price will be individually negotiated. Reimburse-
ment to NASA will be made at the time the package is scheduled for 
flight. 

e. Options  

(1) In order to allow the user greater flexibility in selecting a 
launch date, the user may purchase a "floating launch date" 
option. At the time of contract execution, the user will 
begin to  malte  payments according to a 33 month reimbursement 
schedule for this launching. At any time during Phase 1 or 2, 
the user may exercise this option by informing NASA of his 
desired launch date for this option which will then be 
negotiated by NASA and the user. This launch date must be at 
least 33 months after the date of the first reimbursement 
payment. If the desired launch date is within one year of the 
date of declaration, the short term call-up option and 
associated fee will apply. If the desired launch is to occur 
in a year for which a new price per flight is in effect, the 
user will pay the new price. The fee for this option is 10% 
of the user's flight price in effect at the time of contract 
execution and is payable at that time. This fee will not be 
applied to the price of the user's flight. 

(2) Options must be exercised for a flight by the end of the 
second phase of operations or the option fee will be retained 
by NASA. 

f. Fixed Price Period and  Escalation 
• 

(1) The price will remain constant for flights during the first 
phase of Shuttle operations. For flights during the second 
phase, the price will be adjusted on a yearly basis, if neces-
sary, to assure recovery of total operating costs over a twelve 
year period. These adjusted prices will be applicable only to 
agreements executed after the adjustment is made. 

(2) Shuttle services for both phases will be contracted on a fisod 
price basis. The payments in the contract will be escalated 
to the time of the payment using the Bureau of Labor 
Statistics Index for Compensation per hour, Total Private. 
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g. Earnest Monez.  Earnest money will be paid to NASA by ESA and ESA 
member nations participating in Spacelab development, and government 
agencies of Canada prior to contract negotiations. The earnest 
money required per contract shall be $100,000 in 1975 dollars; 
however, if the payload io a small self-contained payload, the 
earnest money shall be $500.00. The earnest money will be applied 
to the first payment made by the customer or will be retained by 
NASA. 

h. Reimbursement Schedule 

(1) Reimbursement shall be made in accordance with the reimburse-
ment schedule contained in this subsection. No charges shall 
be made after the flight, except as negotiated in the contract 
for prespecified extra services. Those users who contract 
for Shuttle services less than three years before the desired 
launch date will be accommodated and will pay on an accelerated 
basis according to the reimbursement schedule. 

(2) Standby payloads 

(a) Before the establishment ofa firmly scheduled launch date, 
the number of months before launch will be computed 
assuming a launch date at the mid-point of the designated 
one-year period. 

(h) Once the firmly scheduled launch date is established, the 
user shall reimburse NASA to make his payments current 
accOrding to the reimbursement schedule. 

(3) Reimbursement Schedule 

Number of months before 
launch flight is 

scheduled 

Percent of Price 

Months prior to scheduled launch date 
33 ' 27 	21 	15 	9 	3 

33 Months or More 
27732 Months 
21-26 Months ' 
15720 Months 
9-14 Months 
3-8 Months 

	

10 	10 	17 	17 	23 	23 

	

.- 	21 	17 	17 	23 	23 
- - 	40 	17 	23 	23 
- - 	- 	61 	23 	23 
- - 	- 	- 	90 	23 
- - 	- 	- 	- 	122 

This schedule holds unless there are offsetting advantages 
to the U.S. Government of an accelerated launch schedule. 

(4) Contracts for Shuttle services made one year or less before a 
flight and up to three months before a flight will be made on a 
space-available basis unless the short term call-up option is 
elected. 
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i. Short Term Call-lik_011 

(1) For flights contracted one year or less before launch, but not 
less than three months before launch,.short term call-up will 
be provided to dedicated flight users at the dedic;ted flight 
price according to the reimbursement schedule. 

(2) For dedicated flight users requiring short term call-up 
flights less than three months before launch, NASA will provide 
STS launch services on a space-available basis. NASA shall be 
reimbursed the dedicated flight price according to the 
reimbursement schedule plus short term call-up additional costs. 
The additional costs will be based on estimated costs to be 

• 	incurred. 

(3) For shared flights contracted one year or less before launch, 
but more than six months before launch, users may elect the 
short term call-up option. The user shall reimburse NASA the 
standard shared flight price according to the reimbursement 
schedule plus a load factor-recovery fee. The load factor-
recovery fee is half the difference between a dedicated flight 
price and the user's shared flight price or the difference 
between a dedicated flight price and the total adjusted 
reimbursements from all shared users, whichever is less. 

(4) For shared flights contracted sin monthwor lima before launch, 
but more than three months before launch, users may elect the 
short term call-up option. The user shall reimburse NASA the 
standard shared flight price according to the reimbursement 
schedule plus a load factor-recovery fee which is the 
difference between a dedicated flight price and the total 
adjusted reimbursement from all shared flight users. 

(5) Shared flights contracted three months or lees before launch 
will be flown on a space-available basis. NASA shall be 
reimbursed the shared flight price according to the reimburse-
ment schedule plus shore term call-up additional costs. These 
additional charges will be based on estimated costs to be 
incurred. 

.(6) For the purposes of this subparagraph, \ "adjusted reimbursements" 
is defined to be reimbursements assumittg all °hared users  are 

 among those defined in paragraph 2 above. 

(7) The load factor-recovery fee will never be lees than zero. 

(8) The load factor-recovery fee is payable upon eeceipt of NASA l e 
billing therefor. 

. Accelerated Launches.  For users who reschedule a launch so that it 
occurs earlier than the planned launch, the user will pay on an 
accelerated reimbursement schedule. The user will reimburse NASA 
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to make his payments current on the new accelerated reimbursement 
schedule. If the time from notification of acceleration is less 
than one year from the new launch date, short term call-up reimburse-
ments will also apply. 

Jc. Postponements  

(1) Non-standby Payloads 

(a) A user can postpone a flight of his payload one time with 
no additional charge if postponement occurs more than one 
year before launch. For subsequent postponed flights more 
than one year before launch, the user shall reimburse NASA 
a postponement fee of 5% of the user's flight price. For 
postponements one year or less before launch, the user 
shall reimburse NASA 5% of the user's flight price plus an 
occupancy fee according to the occupancy fee schedule in 
Attachment E. 

(b) If the postponement of a flight causes the payload to be 
launched in a year for which a different price per flight 

' has been established, the new price shall apply if itl.s 
higher than the originally contracted price. 

(2) Standby Payloads 

(a) For flights postponed more than six months prior to the 
beginning of the negotiated one-year period, NASA shall 
renegotiate a new one-year period during which launch will 
occur. No additional fee will be imposed. 

(h) For flights postponed six months or less prior to the 
beginning of the negotiated one-year period, the user shall 
reimburse NASA 5% of the user's flight price plus an 
occupancy fee according to the occupancy fee schedule set 
forth in Attachment E. 

(3) Postponement fees are payable upon receipt of NASA's billing. 
theref  or.  

(4) .  Flights postponed will henceforth be treated as newly scheduled 
launches according to the reimbursement schedule. The number 
of months prior to launch wilI be taken as the total number of 
months between the date postponement is elected and the new 
launch date. Short term call-up options and associated fees 
shall apply. 

(5) Minor delays (up to three days) caused by the users will not 
constitute a postponement. No fee will be charged for a minor 
delay. 

1. Cancellations  
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(1) Non-standby Payloads.  Users who cancel a flight more than one 
year before launch shall reimburse NASA 10% of the user's 
flight price. For a cancelled flight one year or less before 
launch, the user shall reimburse NASA 10% of the user's flight 
price plus an occupancy fee as set forth in Attachment E. 

(2) St.ndby Payloado 

(a) Users who cancel a flight more than six months prior to 
the beginning of the negotiated one-year period obeli 
reimburse NASA 10% of the user's flight price. 

(b) For a flight cancelled six months or less prior to the 
beginning of the negotiated one-year period, the 'user 
shall reimburse NASA 10% of the user's flight price plus an 
occupancy fee as set forth in Attachment E. 

(3) Cancellation fees are payable upon receipt of NASAls billing 
therefor. 

5. OPTIONAL REFLIGHT  GUARANTEE 

a. If reflight insurance io purchased from NASA, NASA guarantees one 
reflight of: 

(1) The launch and deployment of a free flying payload into a 
Shuttle compatible mission orbit if, through no fault of the 
user, the first launch and deployment attempt is unauccessful 
and if the payload returno oafely to earth or a second payload 
is proyided by the user. 

(2) The launch of an attached payload into its mission orbit if the 
first launch attempt is unouccesoful through no fault of the 
user, and if the paylo , d returns safely to earth or a second 
payload is provided by the user. 

(3) A launch of a Shuttle into a payload mission orbit for the 
purpose of retrieving a p.yload if the first retrieval attempt 
is unsuccesoful through no fault of the user. This guarantee 
only applies if the payload is in a safe retrievable condition 

. as determined by NASA. 

• b. Reflight inourance io not applicable to payloado or upper stages 
placed into orbits other than the Shuttle mission orbit. 

6. PATENT  AND  DATA RIGHTS  

a. When accommodating missions under this Instruction, i.e., experi-
mental science or experimental applications missions for ESA, ESA 
member states or Canada with no near-term commercial implications, 
NASA will obtain foi U.S. Governmental purposes right° to inven-
tions, patents and data resulting from such missions, subject to 
the user's retention of the rights to first publication of the data 
for a specified period of time. 
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b* The user will be required to furnish NASA, with sufficient information 
to verify peaceful purposes and to insure Shuttle safety and NASA's 
and the U.S. Government's continued compliance with law and the 
Government's obligations. 

7. REVISIT AND/OR RETRIEVAL SERVICES  

These services will be priced on the basis of estimated costs. If a 
special dedicated Shuttle flight is required, the full dedicated price 
will be charged. If the user's retrieval requirement is ouch that it 
can be accomplished on a scheduled Shuttle flight, he will only pay for 
added mission planning, unique hardware or software, time on orbit, 
and other extra costs incurred by the revisit. 

8. DAMAGE TO PAYLOAD  

The price does not include a contingency or premium for damage that may 
be caused to a payload through the fault of the U.S. Government or its 
contractors. The U.S. Government, therefore, will assume no risk  for  
damage or loss to the user's payload.. The users will assume that tisk 
or obtain insurance protecting themselves against that risk. 

9. RESPONSIBILITIES  

a. ILemiqueeers  Officials 

(1) The NASA Comptroller, in coordin:tion with the Associate 
Administrator for Space Flight wills 

(a) Prescribe guidelines, procedures, and other instructions 
, which are necessary for estimating costs and setting 

prices and publishing them in the NASA Issuance System, 
and 	, 

(b) Review and arrange for the billing of users. 

(2) The Associate Administrator for Space Flight will arrange for: 

(a) Developing estimates for costs and establishing prices , 
- 	in sufficient detail to reveal their  bais and rationale. 

(b) Obtaining approval of the NASA Comptroller of such 
estimates and related information prior to the execution 
of any agreement, and 

(c) Reviewing of final billingo to users prior to submission 
to the NASA Comptroller. 

b. Field Installation Officials 

The Directors of Field Installations responsible for the STS 
operations will: 
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(1) Maintain and/or establish ,7gency sYstems which are needed to' 
'identify costs in the manner prescribed by the NASA Comptroller, 

(2) Compile financial records, reports, and related information, 
and 

(3) Provide assistance to other NASA officials concerned with costs 
and related information. 

VI  

Attachment A - Costs for Which MA A S all be Reimbursed 
Attachment B - Standard Shuttle S rv ces 
Attachment C - Optional Shuttle Se ices 
Attachment D - Shared Flight Charge and Graph 
Attachment E - Occupancy Fee Schedule 

DISTRIBUTION:  

SDL-1 

Published in the Federal Register under Title 14, Chapter V, Sub-
part 1214.2 (42 FR 0631-8634, February 11, 1977). 
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STANDARD SHUTTLE SERVICES 

o Two standard mission destinations 

(1) 160 NM Altitude; 28.5°  Inclination. 
(2) 160 NM Altitude; 56.0 0  Inclination. 

e One day mission operations 

e Orbiter flight planning services 

o Transmission of payload data to compatible 
receiving stations 

o A three man flight crew 

o On-orbit payload handling 

o Deployment of a free flyer 

o NASA support of payload design reviews 

o Prelaunch payload instal1ation 9  verification and 
orbiter compatibility testing 

o NASA payload safety review. 
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OPTIONAL SHUTTLE SERVICES  

o Revisit and retrieval 

e Use of Spacelab or other special equipment 

o Use of Mission Kits to extend basic orbiter ' 
capability 

o Use of Upper Stages 

o EVA services 

o Unique payload/orbiter integration and test 

o Payload mission planning services, other than for 
launch, deployment and entry phases 

o Additional time on-orbit 

o Payload data processing 

o Launch from Western Test Range 

Two standard mission destinations are available 
from the Western Test Range site: 

(1) 160 NM Altitude; 90.0°  Inclination. 
(2) 160 NM Altitude; 104.0° Inclination. 

	

A • 	...• 	. - . • 

 e 	 ri cq 	. . 
r  ?x,  

irvf, A • 	,•••n • , ; 'y'. :4  (1 	, ;-..0: 	--, 	.. 	7 	:,.. I. , • 	,y,..3....4,1,1 ,, n. 0 i; 

1f ' 	
J 

I 
! 	

I 	, 

e 	 . 1)1! • 	 • 	 • ., •.; . 	 .'", r, 	?' 	- ,,,''.-;-: f .:'• 	-. 



February 11, 1977 
ATTACHMENT D  
NMI  8510.9  

SHARED FLIGHT CHARGE  

To calculate the cost of individual payloads transported on a flight shared 
with other payloads: 

(1) Find the load factor for the payload by dividing the payload 
weight by the Shuttle capability for the desired inclination 
(Table in Figure 1). 

(2) Find the load factor for the payload by dividing the payload 
length by 60 feet. 

(3) Enter the curve (Figure 1) at the higher value obtained from 
steps 1 and 2 and read the Charge Factor (Cf ) from the curve. 

(4) Multiply the Cf value times the quoted price per dedicated 
flight. This will result in the price for the payload flight. 

The price for each payload flight (Step 4) entitles the user to be provided 
a pro-rata share of the facilities available on board the standard Shuttle 
flight. For example, if the payload load factor is 0 ..5, then the payload 
is entitled to 50% of the power, cooling, and other services provided on 
the standard flight. Standard services required that exceed the pro-rata 
share will be an additional charge to the user based on the cost of the 
service provided. 

For purposes of this attachment, payload weight includes a pro-rata share 
of all special equipment (e.g., spin tables and their controls) needed 
for the user's mission. Payload length includes a pro-rata share of the 
clearance length necessary to operate or deploy the payload, including the 
length of deployment mac4anisms. 
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OCCUPANCY FEE SCHEDULE  

For a postponed or cancelled dedicated flight, the occupancy fee will be 
zero. 

For a postponed or cancelled shared flight, the occupancy fee will be com-
puted according to the computation instructions set forth below. If the 
computation results in an occupancy fee which is less than zero; the 
occupancy fee will be reset to zero. 

For a postponed or cancelled shared flight one year or less, but more than 
six months before launch, the user shall reimburse NASA an occupancy fee 
of half the user's flight price less any adjusted reimbursements from 
other users who contract for the same flight subsequent to the postponement 
or cancellation date. 

For a postponed or cancelled shared flight six months Or lets before launch, 
the user shall reimburse NASA an occupancy fee of 90% of the user's flight 
price less any adjusted reimbursements from other users who contract for 
the same flight subsequent to the postponement or cancellation date. 

For a given shared flight, if the occupancy fee so computed would result in 
total adjusted reimbursements (exclusive of the 5% (10%) postponement 
(cancellation) fee) in excess of the price of a dedicated flight, the 
occupancy fee will be reduced in . order to recover the price of a dedicated 
flight. 

In the event that, as a result of the postponement or cancellation, the 
Shuttle is not launched at all for the intended flight, the occupancy fee 
will be zero. 

For purposes of this attachment, "adjusted reimbursements" is defined to be 
reimbursements assuming all users are among those defined in paragraph 2. 

NASA...ISC 
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PREFACE 

This Payload Integration Plan (PIP) represents the payload to srs agree-
ment on the rbsponsIbilities and tasks which directly relate to the,N inte- . 

 gration of the pAyload into the SIS, and includes definition of tasRs 
which the SIS c6nsiders optional services. 

• 
Signature of this document constitutes  agreement on the scope of the 
identified optional services but does not commit the payload to the 
reimbursement price and schedule of payment or the SIS  to the funding and 
implementation of the option0 sei- vices. Upon completion of negOtiations 
and signature of the Launch and Associated Services agreementithe serv-
ices identified as necessary will be impleMented by the SIS. 

• 
Further understanding of the SIS  operations and the associated payload 
unique requiremonts may indicate the need for additional optional serv.- 
ices. The PIP  and the Launch and Associated Services agréement . Will then. 
be  amended to identify the additional optional services for implementation 
by the SIS. 
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I. 

PAYLOAD INTEGRATION PLAN 

1.0 INTRODUCUON 

The National Aenonautics and Space Administration .(NASA), Johnson Sace 
Center (JSC)  plans  to launch 	-Free fiver payloads with the Space Transpor- 
tation System  (SIS).  Each payload consists of a spacecraft and perigee 
motor stage, which is a Delta class spinning solid upper stage (SSUS-0), 
plus Airborne Support Equipment (ASE). For purposes of this Payload Inte-
gration Plan (PIP), the  SIS  shall be represented by the NASA/JSC, with 
support as required from NASA/KSC. 

The -Érece... Elter payload is scheduled for launch in lbon't 1K )  199-- 

This plan provides the management roles and responsibilities; a definition 
of the.technical activities, interfaces, and schedule requirements to 
assure an effective operational integration of the 	payload with the 
SIS. The final requirements  for  implementation are contained in this 
Payload Integration Plan, the shuttle/cargo Standard Interfaces IC0-2- 
19001, and the P/L 	I CD  to be generated as part of the SIS  launch 
integration documentation. 

2.0 MANAGEMENT RESRONSIBILITIES 

The responsibility for assuring the definition, cont'rol, implementation, 
and accomplishment of the activities identified in this document for  SIS  
is vested with the Shuttle Payload Integration and Development Program 
Office (SPIDP0) at NASA, JSC and for the FE. payload witti the pzoçeArtA 
evti ANA EME 	 . Changes to this document and associated documen- 
tation, including the ICD, created by this Payload Integration Plan shall 
be,mutually agreed to and signed by the SPIDPO and PA. 

2.1 Joint Responsibilities 

SU and Ph. 	will .support the necessary integration activities, both 
analytical and physlcal as identified in this plan and according to the 

schedule contained herein.  SIS and pvt, 	will staff struCtural, .avion- 
ics, thermal, Flight 'Rd Ground operations working groups with appropriate 
personnel charged with the technical reSponsibility of accomplishing the 
integration tasks. 	, 

2.2 ' SIS  Responsibilities 

SIS  is responsible for the integration of the -Ê.f, payload into the SIS,  
including hardware and services to place the 	payload at the given 

.deployment orbital parameters. Provisions shall also be made for receiv- . 
ing commands from f.e. for relay to ground controllers and/or STS crew 
members as appropriate during all operations that the payload is attached 
to thé  SIS.  
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2.3 	Responsibilities 

lYteig. is responsible for the design, development, test, and delivery of 
the payload and ancillary support equipment to KSC. 

• 44 

3.0 PAYLOAD DUCRIPTION 

. 	. 
The -É.F. spacecraft is a spin stabilized gyrostat design with a despun 
antenna and communications payload. 	' SOlar panels, 

supply prime power to the satellite. In the 
launch configuration, the spacecraft is mated to a perigee motor stage and 
both 	, antennas 	and 	solar  panels are  stowed. Tlie perigee 
motor stage supplies the necessary impulse for injection into a transfer 
orbit with apogee biased above synchronous altitude. At separation of the 
perigee motor from the spacecraft, the spacecraft omni antenna is deployed. 

In this configuration, the satellite is a single spinning body and pas-
sivelistable. After apogee motor firing, the platform housing the com- • 
munications antenna and repeater is despun, transforming the satellite 
into a dual spin gyrostat.. Final in-orbit configuration is achieved by 	. 
deploying the communications  reflector and extending 	solar panelS, 
In addition to supplying prim power to the satellite, the spinning rotor 
also houses the batteries and power electronics, the reaction control sub-
system, and the apogee motor. 	• 

• The overall payloadIength is _ 	_in. during launch and increases to 
In. following antenna reflector deployment and solar panel exten-

sion. The spacecraft outer diameter is ... 	in 	The payload is de- 
picted in its stowed configuration in the Orbiter bay in Figure 	.Figure 

depicts the satellite configured for operation in geosynchronous orbit. 

The total mass of the 	payload will be 	pounds, excluding bridge 
and keel fitting. 

4.0 PRELIMINARY.MISSION SCENARIO 

Payload build-up' and checkout at the launch site will be accomplished by 
n49, and culminafe with the mating of the completely assembled and 

cheeked spacecraft with the perigee stage and,its Airborne Support ' 
Equipment (ASE). Payload procesing operations conducted by NASA will 
begin with the payload interface validation and compatibility tests 
conducted in the Vertical Processing Facility (VPF). The-payload assembly 
will then be delivered to the launch pad by NASA in the vertical payload 
cannister and installed in the Payload Changeout Room (PCR) for subsequent 
installation into the Orbiter payload bay. 

The e spacecraft/perigee stage as. a part of the Orbiter— cargo is to be 
inserted into a circular parking orbit  of 160  n mi inclined at 28.5 0  to 
the equatorial plane. After payload bay door opening both perigee  stage 
and spacecraft telemetry will be monitored in the Orbiter and on the 

ground. Once on orbit the perigee stage spin table launch restraints will 

be withdrawn and the spin at an RPM based on thermal or other operational 
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requirements. At tha appropriate time the Orbiter will 	aeuver to the I  
required deployment attitude, and spacecraft/perigee s 	deploYment will 
be initiated. The spacecraft/perigee stage will be sp 	t deploym,en tiem 
and configured, for deployment including arming of both 	.perigee 
apogee motors: The spacecraft/perigee stage will then • 	deployed 	le 
Orbiter will pertorm a maneuver to provide a safe separation dista, 	-d 

an appropriate aspect angle for telemetry receptioh. Ejection of 
spacecraft pertgee stage will nominally occur 45 minutes prior to the 
descending node associated with the TBD equatorial crossing. 

Following deployment, 
The'spacecraft/ 

perigee stage will coast for 45 minutes after which the perigee motor will 

be fired by an on-board timer to place the spacecraft into a transfer orbit 
with apogee biased above synchronous altitude. Approximately two minutes 
after perigee motor firing, the spacecraft will separate. 

4.2 Orbit and Payload Weight Requirements 

Orbit Altitude: 	. 	160 	1 n.mi. 

Eccentricity: 	Circular 

Inclination: 	28.50 ± 0.10 

Right Ascensi&I of First 
Ascending Node: 	TBD 

Payload Weight 	Spacecraft + Pergiee 
Stage 	ASE = 	lbs. 

Return Weight 	TBS 

Occupied Payload Length 
in Orbiter Bay: 	inches Dynamic Erivelope 

4.3 Operational Requirements and Constraints 

The following. payloaeoperational requirements and constraints will be 

used in the.flight design and planning by the SIS and 

4.3.1.1 Payload Access: Access to the 	payload in the Orbiter bay 

will be controlled beginning at approximately T-32 hrs until payload bay 
closeout begins at T-20 hours. All payload transmitters will be off prior 

to door closure. 

4.3.1:2 Holds: Pit- 	will have the right to call a hold until TBD 

minutes before liftoff. . 

4,3.1.3 Launch Window: NASA will select a launch window which meets the 

requirements of 

4.3.2 Ascent.- Not applicable. 
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4.3.3 On Orbit.- Deployment of the ph_ is required within 24 hours afterlmum 
4.3.3.1 Thermal: The mission profile selected by JSC shallle such that 
the nominal Orbiter attitude will be payload bay to the Earth while the 
.SBS is in the bay. Exceptions to this attitude are payload bay to the Sun 

-.". 

.for periods  not to exceed 30 minute ,.ad payload bay to deep space for 
periods not to exceed 90 minutes. SDS)shall provide to  SIS the reeired 
recovery times from both Sun and.dee P space exposure based on looking at 
the Earth and Sun following deep space exposure. 	 . 
4.3.3.2 Command,*Control and Telemetry: The Orbiter  CRI  Will display 
status of the payload, the deployment sequence and safety critical items 
which will enable the crew to verify that paylead performance in within 
prescribed limits and that prespecified responses to commands occur as 	. 
planned. The keyboard and standard payload panel also provide the crew 	. 
with backup manual control over the deployment sequence. The monitoring 	. 
and control functions provided the crew are shown in the Flight activities  
annex. 

A status of health check for the payload will be performed using the Or- .  
biter downlink. All,payload telemetry data will be transmitted via the RF 
downlink. When ground station visibility is obscured, telemetry data 
will be recorded  for transmission  during periods of restored visibility. 
The STS.general purpose computer (GPC) will issue descrete time signals to 
the crew control panels for: 

% 	a. initiation of deployment sequence (includes.arming of perigee and 
apogee motors) 	. 

b. spacecraft/perigee stage ejection from  SIS  

If required, the payload can be jettisoned for safety purposes. 

4.3.3.3 Spacecraft/Perigee Stage Separation Frem Shuttle: 	Ph 	. will 
supply NASA with precise timing and attitude requirements •for initiation 
of the spacecraft/perigee stage ejeclion sequence TB° months prior to • 
launch. JSC will provide the actual  SIS  state vector (orbit and attitude) 

. at spacecraft/perigee ,  stage separation from the Orbiter. The payload will 

be deployed 45 minutes prior to perigee motor ignition. 

Deployment Attitude: The “, spacecraft/perigee stage shall be released 

so that the spacecraft spin axes (+z-axis as defined in Figure._ ) lies 

approximately in the plane  perpendicular to the earth radius vector,  when 
• referenced to the deScending node of the SIS  parking orbit and is rotated 

TBD degrees from the,,STS drbit'plane towards the equator. This geometry 

is  depicted in Figure 	- 	Maximum angular rates at spacecraft/perigee 
stage ejection shall not exceed TBDo/sec. in roll TBDo/sec. in pitch and 

' yaw. (See Figure__ for definifia of roll )  pitcii—ind yaw.) 

'Deployment Accuracy: The SIS  shall deploy and spacecraft/perigee stage 

within__ of the specified perigee motor firing orientation and within.— 

' second of the specified time. 

• 4.3.3.4 Emissions: The SIS  K-band radar will not be operated on prior to 
deployment plus TBS minutes to preclude damage to the 	receiver. 
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5.0 	TO STS INTERFACES 

Thé • f, payload/STS interfaces consist of mechanical, electrical, avion 
ics and the evirdnment to which it must be designed. The payload must be 
compatible with the Orbiter for all  phases of ground and flight opevtions. 
An Interface Corytrol Document (ICD) will be generated and signed by SPIDPO 
and Pic- 	.and. will be the document to which all interfaces are designed 

and controlled. 

5.1 Structural/Mechanical Interface 

The “, payload structural interface to the SIS  is through the perigee 
stage cradle. The cradle utilizes four longeron attached points and one 
keel attach point. 

SIS  interface loads and cargo-to-STS clearances shall be specified in the 

pli.  /SIS ICD. 

5.2 Electrical Power Interfaces 

During the STSI.K pà.goaii flight and ground mated operations, uninter- 
% 	rupted power will be supplied by the SIS.  For ground operations when Or- 

biter power is not available, power may be supplied to the payload using 
tlew ownprovided EGr4. Power quality and control supplied by the SIS  will 

be defined in the payload/STS/ICD. 

• 	Electrical power interface requirements are as follows: 

' 	On-Orbit  

	

&. 	. 	. 	. 

	

Electrical  Power 	, 

	

Source  Interface 	Prelaunch Launch Attached 	Detached  
TUrbi-fé7) 

a) Hardwire through T-0 	(TBD) 	N/A 	N/A 	N/A 

Umbilical (Payload  

provided EGS•  

(TBD) 	(TBD) 	X TBD watts 	N/A 

.:The'above interfaces are physically located at the 	payload cradle. 

5.3 Command Interfaces 

The command and response interfaces are as follows. Specified character-

istics will be defined in the payload/STS ICD. 

h) Orbiter Bus 	' 



On-Orbit 

Prelaunch Launch Attached 	Detached  Command Interface/Source 

a) Hardwire through T-0 
Umbilical (Payload 	 % 
provided EGSE) 	X 	N/A 	N/A 	N/A 

h) Hardwire - Standard 
Panel 	X 	X 	N/A 

GPC/Data Bus 	X 	N/A 	X 	N/A 

	

The T-0 umbilical command interface is located at the STS/ 	payload 
interface on the payload cradle. The data bus interface is located at the 
payload cradle. 

5.4 Telemetry and Data Interfaces 

The telemetry and data interfaces are as follows. Specific characteris-
tics will be defined in the 	payload/STS ICD. 

Telemetry/Interface Route 

a) Hardwire-payload to 
PDI (for STS RF 
downlink) 	 X 	N/A 

All hardwire telemetu interfaces are located at the STS/f :e, payload 
interface on the ff, payload cradle. 

6.0 ENVIRONMENTAL ANALYSIS/INTERFACES 

Environmental interface analyses will be conducted to determine Physical 
and functional ineterface compatibility and to minimize impacts to the 
payload and SIS. The Specific analyses are described below. The schedule 
and responsibility for . accomplishment of these activities is included in 
the Section 15 schedule. 

6.1 Structural Loads 

Definition and control of the structural loads environment will be docu-
mented in the ff, payload/STS ICD. 

The loads analysis of the baseline PAM-D system will be performed by MDAC 
using the updated 5.40 SIS model and forcing functions provided by-NASA in 
February 1978. NASA will be provided the results of this load cycle as 
follows: 

On-Orbit 	• 

Prelaunch 	Launch 	Attached Detached  
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MDAC will provide a report describing the coupled dynamic analysis and 
results. The following items will be included in the report: 

a. Maximum time histories of loads  and relative deflections at the 
PAM/STS ibierfaces. 

b. Maximum comosite accelerations time  histories of  selected locations. 

c. Relative deflections between the payload and the Orbiter dynamic 	. 
clearance envelope. 

d. Modal mass, stiffness and frequencies of the PAM-0 system coupled t 
the spacecraft and Shuttle; ASE/Orbiter coupling equations, and 

• 	• necessary interface load and deflection modal transformations to 
perform final cargo manifest verification analyses (magnetic tapes. Or 
punched cards will also be provided as required). 

NASA will verifithe results of the MDAC analysis by independently comput-' 
ing responses  and  loads for a limited number of conditions. 

Two loads cycles are planned in support of the design and verification of 
the +,.e, 'payload. Tho McDonnell Douglas Astronautics Corp. (MDAC), will 
perform a coupled loads analysis using. the (31-biter and SBS payload math 
models.to •provlde design information in support of the spacecraft Interme- . 
diate Design Review (IDR). The second loads cycle analysis will be per- 
formed by MDAC using.the updated ff, payload math model provided after 
the spacecraft Final Design Review (Fpa). 	fyz shall provide à final 
structural math model for JSC to complete a cargo vérification coupled 
lift-off and landing lOad analysis. 

In addition to the updated payload math model provided after FOR, 
shall also provide e that time updated mass properties and configuration 
drawings to the  SIS  as specified in ,the data pack annex. 

6.2 Thermal Environments and Interfaces 

TBD 

6.3 EMI/EMC 

The spacecraft system design shall minimize conducted interference at the 
STS/payload interface and radiated interference external to the spacecraft 

envelope. The STS/ 	interface design shall be based opon NASA/JSC 

Shuttle Orbiter/Cargo Standard Interfaces IC0-2-19001 which is the govern-
ing document for Orbiter electromagnetic environment. 

In order to assist in early EMC analysis, it is agreed that PA, 	and 
SIS  will eXchange information as scheduled in the avionics IWG on inten-
tional electromagnetic radiation as follows: 
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6.3.1 	Responsibilities.- P/i- 	will supply the following infor- 
mation on the spacecraft, EGSE, and launch site transmitters and receivers. 

6.3.1.1 Identification, Name: 

6.3.1.2 Total RF Power to Antenna: 

6.3.1.3 Power/Bandwidth: 

6.3.1.4 Antenna Gain, Pattern: 
• 

6.3.1.5 Antenna Location: 

6.3.1.6 Systems Tolerance to RF Radiation: 

Data supplied shall apply only to sources energized after mating the spy-te-,' 
craft with the SU, from prelaunch through boost, low earth orbit, and puy-
load deployment': 

6.3.2 NASA Responsibilities.-. 

1. NASA will compile a document containing the above information on all 
payloads and potential payloads in the  sanie cargo with 	and provide 
this document to H. Syt. and the other payloads. 	. 

• 
2. NASA will perform a compatibility analysis based on data in 6.3.2.1. 

6.4 Contamination, Environmental Requirements 

General - the Space Shuttle vehicle natural and induced environmental 
conditions are specffied in ICD-2-19001. 

Material guidelines are contained in .  the following document, SP-R-0022A. 
will submit a listing of nonmetallic materials that do not meet 

the above guidelines. NASA will provide to Telesat the material properties 
of other payloads when applicable for evaluation.  -Ç-f.  
their spacecraft environment resulting from all contamination sources and 
evaluate the affect. Any problems arising from these evaluations will be 
mutually resolved. . 

• 

6.5 Shock, Vibration and Acous-tical Environments 

The SIS  shall provide shock, vibration and acoustical environment defini-
tion for the SBS design, as per the STS/“, Interface Control Document. 

6.5 Ground Environmental Requirements 

6.6.1 Ground Handling.- All moves of the spacecraft will be governed by , 
ground rules and conditions set forth in the Ground Operations plan. 

I .  • • 	8 
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6.6.2 Prelaunch/Post-Landing.- Environment conditioned air will be pro7 
vided in the VPF to maintain a temperature 75 0  + 30  F and a maximum re4: 

 tive humidity of 50% . The interior of the canniSter will he 700 + 5 6  É 	- 
with relative humidity of 50%. Conditioned air will be prbvided.a the 
pad for PCR and payload bay air conditioning to maintain a temperaure 
of 700  + 50  F and a maximum relative humidity of 50%. For the finel hours 
of. the auntdowh after personnel have been evacuated from the service tow.:3.r 
and prior to LM2 and LOX.load GNp will be substituted fur .the conditionod 
air.. If the spacecraft is returned toSSC, conditioned air equal to that. 
specified above is required on the payload within 15 minutes after landing. 
Particulate content of the entering air or GN2 used for purging will not 
exceed Class 5000 per FED-ST0-209 3 . 

7.0 INTEGRATION HARDWARE 

The identified interface responsibilities are assigned as follows: 

a. ff. ph,  will  provide: 

1. The cradle which supports the spacecraft/perigee stage and its 
ASE, 

2. The spacecraft/perigee stage s pin-up  mechanism, the separation 
% 	ordnance, and all wiring from the STS/payload interface to the 

payload, and 

• 
b.  SIS  will provide: 

1. All wiring from the  SIS  to the STS/payload interface at the 
payload cradle, 

2. The hardware to install the payload into the STS will be provided 
by NASA as well as the associated payload tiedown hardware. 

8.0 FLIGHT OPERATIONS 

The section defines the flight design, crew activity planning, crew and 

controller training ad flight operations Support activities required for 

STS/Ç. payload integration. 

8.1 Flight Design 

SU will be responsible for performing integrated mission analyses from 

lift-off through landing. The analyses will include the generation of 

design Orbiter trajectories, timelines, abort and contingency trajectors, 

and consumable reserves to meet the user's requirements. The 4:.f, 
program will be responsible for defining the -F.fi flight and crew opera-
tions requirements and for 	orbital mission requlrements. 

.• 



I. 
I .  

• 

8.2 Crew Activity Planning 

SIS  will be responsible for all flight crew activity  plis and procedurps 
and will develop an integrated STS/Wc.. crew activity plan to support the ' 
mission. 	Incl'uded in the plan will be the sequence of e,, ents, attitude 
timelines, and crew timelines. 

8.3 Training Preparation 

SIS  will be responsible for providing crew training plans and crew train-
ing required for the STS/Pb_ flight. FVL 	will provide the crew brief- 
ings on -  the payload.  SIS  will provide the facilities and design and develop: 
the trainers required to conduct flight crew and Mission Control Center 
(MCC) training procedures and mission rules. 

8.4 Flight Oper:ations Control 

SIS  will be responsible for flight operation until the spacecraft/perigee 
.stage motor is separated from the SIS. SIS  flight control operations in 
support of the Orbiter will be conducted from NASA, JSC Mission Control 
Center (MCC-H). 	will provide a representative at the JSC MCC 
during the p/L: flight to support SIS  flight control operations, assess 
mission progress, and coordinate operations interfaces between NASA/JSC 
and 	. NASA will provide suitable interface facilities and work 
space to support thit function. Flight operations following separation 
from the Orbiter will be autonomous. 	Pit— 	and  SIS  will identify and 
coordinate the hardware and software interface requirements for all pay-
load operations requiring command and/or data transfer between the STS 
.and the payload. 	 • 

8.5 Command, Control .  and Telemetry Support 

The 	'mission will be supported from a launch control center to be 
designated by ph,_ . Spacecraft/perigee stage telemetry wilLbe sent to 
earth via the Orbiter RF downlink. The processing and subsequent routing 
of the data is TBD. During the SIS  mission phase, no direc.t payload com-
manding will be done.from the ground. 

9.0 LAUNCH AND LANDING SITE SUPPORT 

9.1 General 

Requirements for processing the flÇ spacecraft at the launch site will be 
negotiated between 	and NASA and documented in a Launch Site Sup- 
port Plan (LSSp).Pft. A44(3 , is responsible for planning and conduct of Pay-
load assembly and testing prior to integration at the Vertical Processing 
Facility (VPF). Checkout and servicing requirements at the VPF, Payload 
Changeout Room (PCR) and launch pad will be defined by p4, 	to allow 
SIS  to develop integrated checkout procedures. 
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Ph_ will Tetain prime responsibility for the payload test, ch. 	ou t. 
and servicing operations, while STS operations management will ass ae 
prime responsibility for cargo integration and payload/Orbiter in' -ration 
and verificat)on. 

% 

9.2 Transporta.Eion 
• 

Thé -E;Ç: , spacecraft  vii 11  be transported to CCAFS frm the Tr3t) 
facility in 1 .C5P. AeCA 	via 	-rap. 	. upon 'arrival 
at CCAFS, the spacecraft will be.taken directly to a. payload processing . 
facility (PPF). The perigee stage assembly less the perigee kick motor 
will be trucked to CCAFS and taken to the Delta Spin Test Facility 
(DSTF). The two solid motors (apogee and perigee) will be trucked from 
their respective manufacturers and placed in storage in the  solid motor 
storage area until needed during payload processing. 

9.3 Payload Processing Facility 

Building TBD has tentatively been assigned to 	for receiving, in- 
spection, 'assembly, and systems testing. Space for an Electrical Ground 
Support Equipment (EGSE) station will be provided to monitor and assist % 
in ground checkout as the spacecraft is processed through CCAFS and KSC 
facilities. The EGSE will communiCate with the spacecraft via RF link and 
hardline while it is the DSTF, VPF and at the launch pad. Building capa- 
bilities are listed in the KSC Launch Site Accommodations  Handbook for 
SIS  payloads. 

• 9.4 Perigee Stage Processing Facility 	 • 

DSTF is required for perigee stage inspection, build-up, spin balance and 
test. Activities will be scheduled so that the perigee stage work is com-
pleted with the spacecraft arrives for its hazardous operations. Cradl e . 
refurbishment will also take place in one of the two buildings of the DSTF. 

9.5 Servicing 

For hazardous processing, the spacecraft will be transported to the DSTF 
.where the solid apogee motor will be mated to the spacecraft and the 
reaction control systems will be filled with hydrazine. Ordnance, which 
Is inaccessable once  the  spacecraft is built-up, will be'installed. 
Following servicing, the propellant tanks will be flight pressurized and 
leak checked. The spacecraft will then be mated to the perigee stage and 
cradle'and prepared for transport to VPF for vertical cargo integration. 

9.6 Upper Stage Integration 

The 	payload assembly will be transported in the NASA supplied canis- 
ter and truck to the airlock in VPF where it and the transport vehicle 
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will undergo an exterior cleaning operation prior to entering the Class 
100,000 High Bay. 	It will be placed in its assigned position in the 
workstand relative to the remainder of the vertical cargo manifest and a 
series of compatibility tests will be run. A Cargo Integration Test 
Equipment (CITE) test will be run with the entire flight manifest t2 	- 
verify mechanicql and electrical compatibility with the Orbiter, During 
thé CITE testing, payload monitoring functions will be provided via a 1 - 
Kbps link to tiie PPF. Ordnance installation not accomplished in DSTF will 
occur just prior to installation in the vertical payload canister for 
movihg the total integrated cargo to the Pad. 

9.7 Pad Operations 

The vertical canister will be transported to the pad with the full mani-
fest of vertically-processed payloads. The canister will be hoisted into 	• 
position and the payloads extracted by the Payload Ground Handling Mecha-
nism (PGHM) and retracted into the Payload Changeout Room (PCR). Some 
PCR time will be required in the rollback  position for  systems tests prior 

• to or during Orbiter-to- Pd  transfer operations. Power for spacecraft 
testing and battery charging will be provided through PP—m19, provided 
GSE and the PCR or in the Pad Terminal Connection Rem iPTCR). After the 
Mobile Launcher (ML)  i  hard-down dM the Pad, the PCR wfll swing into posi- 
tion and the payloads will be inserted into the Orbiter payload bay. Pay- % 
load installation will take approximately 2,1/2 hours with subsequent pay-
load to orbiter inte«ace verification tests and closeout procedures taking 

• approximately 10 1/2'hours. Orbiter power will be available from payload 
installation through liftoff for battery charging and other functions. 
Access to the payload will not be available after Orbiter payload bay door 
closing beginning at T-20 except for late contingency access at T-5 hours. 
A 1 Kbps data link to the PPF for prelaunch control and monitoring of the 
spacecraft function§ will be provided via hardwires through the T-0 umbilicals. 

At liftoff all control functions are transferred to the Johnson Space 
Center. 

9.8 Solid Propellant Area 

All four major facillties of the Solid Propellant Area are required for 

apogee and perigee kick motor preparations. The storage bunkers  for 

 storage of the solid motors from receipt to start of checkout; the non- 

destruCt test laboratOry (MOTO for x-ray; the missile and rocket test bay 

(MRTB) for cold soak nd build-up and finally, the electrp-mechanical test .  
building (EMT) for safe and arm unit checkout. 

9.9 Liquid Propellant Area 

Storage area for two drums of hydrazine in the liquid propellant area is 
necessary. 



9.10 Abort and Emergency Landing 

In the event that the Orbiter must land at a site other than at KSC before 
ejecting theqf, spacecraft, 0.1_ 	will prOvide the necessary pqrsonnel 
to accompany NASA to the landing'site for removal of payload flighb.plue-
andinsertion of safing pins and consultation as to payload disposition 

9.11 Post-Flight Services and Disposition 

The payload cradle and various nonexpendable ASE, which will return to 
earth with the SIS,  will be removed by NASA from the SIS and returned to 
the user. 

10.0 SAFETY 

"The 2 	payload shall be designed to comply with the requirements of 
NASA Office of Space Flight document, "Safety Policy and Requirements for. 
Payloads Using the SPace Transportation System," dated June 1976. A 
minimum of three safety reviews will be conducted in accordance with 
JSC 13830, "Implementation Procedures for  SIS PaylOads Safety Requirements,'" 
undated. The.safety documentation required to support each of the safety 
reviews shall be provided by the payload organization 3 weeks prior to 
the scheduled safety review. The culmination of all the safety assessments 
will be the certifiçation of the payload prior to installation in. the  or-
biter payload bay for flight, and submittal of the payload flight readiness 
statement at the flight readiness review." 

11.0 INTERFACE VERIFICATION 	 . . 

The non-safety associated interfacedverification requirements and planning 
will be negotiated and concurred in by the NASA/JSC and PA_ 	It is 
anticipated that this interface verification will be accomplished within 
the scope of normal test, checkout, and integration flow of the, f-f, pay-
load. A series of interface validation and compatible tests will be run 
including a CITE test in the VPF to verify mechanical and electrical 
compatibility with the SIS.  After mechanical and electrical mate to the 
Orbiter, a series of interface validation tests Will be run to verify 
electrical and mechanical compatibility with the Orbiter. 

12.0 POST FLIGHT DATA REQUIREMENTS 

SIS  will provide actual flight environmental data including time of 
spacecraft/pergiee stage separation from the  SIS and Orbiter attitude and 

orbital state vectors at the time of separation. 
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13.0 OPTIONAL SERVICES 

The Optional Services to be provided and.priced to PP,. m49, for payload 	- 
integration are as follows: 

a. Offline optid onal launch site support and services shall be provIded to 
Ph_ 	at ksc and CCAFS as defined in the LS5P. P/L.. 	will be 

.required t6 make arrangements through NASA Headquarters to cover 
launch site support costs for (1) Maintenance of facilities, (2) 
support services and management, and (3) facility use charge in lieu 
of 'depreciation. 

14.0 RIP ANNEXES 

The following PIP annexes are applicable to this payload and  will  be com-
pleted according to the schedule par 14. 

Flight Activities 
Flight Design 
Payload Data Pack 
Comuand and Telemetry List 
Training Plans 
Flight Operati'ons Support 
Launch and Landing Support 

15.0 SCHEDULE 

The attached schedule, Figure 14-1, provides a summary of the various 
technical areas requiring data exchange and/or products  in support of the 

payload/STS integration activities. 

16.0 REFERENCE DOCUMENTS 

a. KSC Launch Site Accommodations Handbook, K-STSM 14.1 

b. NASA OSF "Safety Policy and Requirements for Payloads Using the Space 
Transportation System", dated  dune  1976 

c. Shuttle Orbiter/Cargo Standard Interfaces ICD-2-19001, dated November 
1977 

d. Federal Standard 209B Clean Room and Work Station Requirements, Con-
trolled Environment, dated April 24, 1973 

c. SIS  Payload Safety Guidelines Handbook JSC-11123 

f. Space Shuttle Program, Space Shuttle System Payload Accommodations, 
JSC 07700, Vol XIV 
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STS FORM 100 



National Aeronautics and 
Space Administration 

CHEF, DE LA RiVISION ET 
DiVELOPPEMENT DES PROGRAMMES 

REÇ U 

F E 13, 21 re 
REC'D 

CHIEF, PROGRAM REVIEW 

AND DEVELOPMENT 



PARTICIPATE IN OR BE 
REPRESENTED IN THE 
CARGO INTEGRATION REVIE1N 
TO OBTAIN FIRM FLIGHT 
ASSIGNMENT 

0 CARGO INTEGRATION REVIEW 
VVITH THIS REVIEW, THE FLIGHT 
MANIFEST, COST PER FLIGHT, 
AND BILLING SCHEDULE ARE 
ESTABLISHED. INCLUDING A 
TASK SCHEDULE THROUGH 
COMPLETION 

FORMS 

o  REQUEST FORM 
FLIGHT DATE 
REQUIREMENTS 
CHARACTERISTICS 

•  CONFIGURATION 
0 PRELIMINARY 

FLIGHT MANIFEST 
(PREPARED BY  SIS 
OPERATIONS) 

The user 1 terface 

The Space Transportation System now being 

built will provide easier access to space for a 

wider range of users than ever before. Standard 

systems, together with standard operational use of 

these systems, will provide the lowest cost opera-

tions obtainable. 

The basic steps in initiating a request and 
finalizing a firm flight assignment are summarized - 

below. Requests are made to the Space Transpor-
tation Systems Operations Office, Mail Code MO, 
National Aeronautics and Space Administration, 

Washington, D.C. 20546. 

STEP 1 STEP 5 

SUBMIT  SIS 100 FORM 
(OR HAVE YOUR PART 
INCORPORATED INTO THE 
KEY ORGANIZATION 
SUBMITTAL) 

CALL NASA HEADQUARTERS 
STS• OPERATIONS OFFICE 

(202) 755-2344 
FIS 755-2344 

PROCEED VVITH INFORMAL DISCUSSIONS 
1NITH  SIS  OPERATIONS OFFICE AND 
KEY ORGANIZATIONS, SUCH AS: 

NASA HEADQUARTERS OFFICES 
NASA CENTERS 
EUROPEAN SPACE AGENCY 
DEPARTNIENT OF DEFENSE 
COMMERCIAL CENTERS 
INTERNATIONAL CENTERS 

TELEPHONE CONVER-
SATIONS AND SMALL 
MEETINGS WITH THE 
STS OPERATIONS PER-
SONNEL VVILL SUP-
PORT THE USER'S 
P R EPARATIONS FOR 
SERIOUS  DIALOGUE. 

STEP 3 

VVRITE FOR OTHER 
USERS' GUIQES, ETC. 

PREPARE FOR SERIOUS 
DIALOGUE, WORKING WITH 
STS OPERATIONS OFFICE, 
KEY ORGANIZATIONS, 
OR BOTH STEP 7 

F0_1,1,01A1 STANDARD PROCESS 
THiriQUGH FLIGHT 

2 

STEP 2 

STEP 4 

STEP 6 



FROM• 	  • , 

March 1977 (OVER) 

SIS  100 FORM REQUEST FOR FLIGHT ASSIGNMENT. 	DATE: 

To: SPACE TRANSPORTATION SYSTEIVIS OPERATIONS 

MAIL CODE MO 
NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

WASHINGTON D.C. 20546 

/S/ 

FLIGHT OBJECTIVES: Earnest money 

, 	Commercial 

— NASA approved 

_ESA approved 

Other Government _ DOD approved 

Flight period 	 or specific date  	FLIGHT TYPE: 

Inclination range 	  or specific inclination  	Deployment 

Altitude range   or specific altitude     Attached 

Payload configuration    Se rv icing 

Flight duration, hours attached  Discipline     Retrieval 

Crew complement: Commander, pilot, mission specialist plus option for additional mission 

specialist(s) 	  or payload specialist(s) 	  

Payload Operations Control Center support: 

	GSFC 	JP L 	 JSC 	 Other 	  Not required 	  

STDN and Tracking and Data Relay Satellite system support (comment): 

Payload mass properties including flight kits: 	 Specify flight kits used in weight: 

(see JSC-07700, Volume XIV) 

Orientation, pointing, sunlight constraints, etc. (comment): 

• 7- 

Special prelaunch and postlanding off-line support at launch and landing site (comment): 

Special prelaunch and postlanding on-line support while in the Orbiter (comment): 

	

Weight: 	Launch 	  lb. 	  kg 

	

Landing   	 kg 
„. 

	

Diameter: 	Launch 	  inches 	 mm 

	

Landing 	  inches 	 mm 

	

Length: Launch 	  inches 	 mm 

	

Landing 	  inches 	  mm 

	

Payload kWh estimate . 	kWh 

Payload constraints end/or unique requirements: 



• 

Other comments: 

Those organizations that will be non-U.S. Government users should also provide the following information: 

o. Do you request a dedicated flight? If so, do you intend to sublet services to other users? 

' 
o Do you request consideration in STS exceptional program selection process? 

O Are you willing for your payload to fly on a space-available (standby) basis? 

o Do you request your payload to be flown under the definition of a "small self-contained payload"? 

G State desired date to begin contract negotiations. 

o Does payload (or payloads) require revisit and/or retrieval services? 

o List known optional services currently under consideration in order that flight requirements can be established. 

NASA-JSC 
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APPENDIX H 

TABLE OF CONTENTS OF TYPICAL LAUNCH AGREEMENT 



MANAGEMENT, SCHEDULING AND CONTFIACTING 

MAJOR CONTRACT IVIILESTONES 

LAUNCH SERVICES AGREEMENT FORMAT AND CONTENTS 

O PREAMBLE 

O USER UNIQUE PROVISIONS 

O DURATION OF PLANNED - LAUNCH DATES AND LAUNCH OPTIONS 

O OPTIONAL/CUSTOLI SHUTTLE SERVICES 

• NASA PROVIDED UPPER STAGES 

• SPACELAB 

0  RECOGNITION OF SPECIRC PAYLOAD CITEGRATION PLAtt(PP) 

o SPECIAL CONSIDErIATIONS 

O SERVICES TO BE FURNISHED BY NASA 

O STANDARD SHUTTLE SERVICES 

• GENERAL DESCRIPTION. REFERENCES FP 

o OPTIONAL/CUSTOM SHUTTLE SERVICES 

• GENERAL PROVISION. DETAILS AS DEEMED ABOVE 

o PROVISIONS FOR CHANGGIG mission NID SUPPOAT REQUIREMENTS 

MAJOR CONTRACT MILESTONES 

LAUNCH SERVICES AGREEMENT  •  FORMAT AND CONTENTS ICONT'D) 

o RESPONSIBILITIES, COORDINATION AND DOCUMENTATION 

o LAUNCH SCHEDULING POLICY AND REQUIREMENTS 

o NOMINAL LAUNCH SCHEOULGIG PROCEDURE 

o USER RIGHTS TO CHANGE LAUNCH DATE 

O USER RIGHTS TO DEFER OR CANCEL PLANNED FLIGHT EVENTS 

O NASA RIGHTS  TU  CHANGE LAUNCH DATE/REASSIGN PAYLOAD 

o NASA RIGHTS TO DEFER on noon PLANNED FLIGHT EVENTS AND 

TU  JETTISON PAYLOAD 

o LAUNCH RESCHEDULING PROCEDURE 

O ALLOCATION OF CERTAIN RISKS 

o GENERAL LIABILITY PROVISION 

o PROPERTY DAMAGE AND CIJURY TO LAUNCH PARTIDPANTS 

o THIRD PARTY LIABILITY 

O PATENT DIFIIDIGEMENT CLAIMS 

o LIMITATION OF U. S. GOVERNMENT LIADILITY 

MAJOR CONTRACT MILESTONES 

LAUNCH SERVICES AGREEMENT • FORMAT AND CONTENTS (coNro) 

O FINANCIAL ARRANGEMENTS 

• DERIIITION OF ClIARGGIG PRRICUILES 

• OETERMGIATION OF CHARGES 

O PROVISION FOR PflOGRESS PAYMENTS 

o DERIMON OF OILLUG AND nEntounsErlEur PnocEounEs 

o TERMINATION OF SERVICES 

o NASA'S RIGHTS TO TEIIIIDIATE 

o USER'S RIGHTS TO TERLICIATE 

o MISCELLANEOUS PROVISIONS 

o REOUPED Cl GOVERNMENT CONTRACTS 

o ANNEXES 

o SUMMARY OF CHARGES 

O PROGRESS PAYMENTS SCHEDULE 
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DESCRIPTION OF STS, SSUS AND KSC LAUNCH SITE 
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1 0 0 	STS LAUNCH VEHICLE 

1.1 	General Description  

1 0 1 0 1 	Basic Mission Profile  

The Space Shuttle flight system is composed of the 
Orbiter, an external tank (ET) that contains the 
ascent propellant to be used by the Orbiter main 
engines, and two solid rocket boosters (SRB's), 
see Figure 1.1-1. The Orbiter and SRBs are 
reusable; the external tank is 'expended on each 
launch. 

4 	The Space Shuttle mission as shown in Figure 1.1-2 
begins with the installation of the mission pay- 

4 	- load into the Orbiter payload bay. The payload 
will be checked and serviced before installation 
and will be activated on orbit. Flight safety 
items for some payloads will be monitored by a 
caution and warning system. 

The SRBs and the Orbiter main engine will fire in 
parallel at lift-off. The two SRBs are jettisoned 
after burnout and are recovered by means of a 
parachute system. The large external tank is jet-
tisoned before the Space Shuttle Orbiter goes into 
orbit. The orbital maneuvering system (OMS) of 
the Orbiter is used to attain the desired orbit 
and to make any subsequent manoeuvres that may be 
required during the mission. When the payload bay 
doors in the top of the Orbiter fuselage open to 
expose  the payload, the crewmen are ready to begin 
payload operations. 

Afper the orbital operations, deorbiting 
manoeuvres are initiated. Reentry is made into 
the Earth's atmosphere at a high angle of attack. 
At low altitude, the Orbiter goes into horizontal 
flight for an aircraft-type approach and landing. 

' A 2-week ground turnaround is the goal for reuse 
of the Space Shuttle Orbiter although the present 
assessment is 3 weeks. 
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FIGURE I.1-1  STS LAUNCH VEHICLE 
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Length 
System: 56 m (184 ft) 
Orbiter: 37 rn (122 ft) 

Height 
System:  23m  (76 ft) 
Orbiter: 17 m (57  II)  

Wingspan 
Orbiter: 24 m (78 18 

Weight 
Gross lift-off: 2 000 000 kg 

(4500000lb) 
Orbiter landing: 85 000 kg 

(187 000 lb) 

Thrust 
Solid rodœt boosters (2): 

11 880 000 N 
(2 685 OM lb) each 

Orbiter man engines (3): 
2 100 000 N 
(470 000 lb) each 

Cargo bay 
Dimensions:  18m  (60 ft) long, 

5m  (15 It) in diameter 
Accommodations: Unmanned 

spacecraft to fully equipped 
scientific laboratories 

LANDING 

Gosslange 	 . 

1'1850  an  0399 n nv)  — Marmot  
Velotal7 

112 nvaec  1217 ka) 
(amen œlry pent 

- 

ORBITAL OPERATIONS 

Hoe.. 
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Curate& 

Up 14, 30 days 
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The nominal duration of the missions is 3 to 7 
days. The mission duration can be extended to as 
long as 30 days if the necessary consumables are 
added. 

I 
M 

 

! 

5  

1.1.2 	STS Orbiter  

The Orbiter spacecraft, see Figure 1.1-3, contains 
the crew and payload for the Space Shuttle 
system. The Orbiter can deliver to orbit payloads 
of 29,500 kilograms (65,000 pounds) with lengths 
to 18.3 meters (60 feet) and diameters of 4.6 
meters (15 feet). The orbiter is comparable in 
size and weight to modern transport aircraft; it 
has a dry weight of approximately 68,000 kilograms 
(150,000 pounds), a length of 37 meters (122 
feet), and a wingspan of 24 meters (78 feet). 

The crew compartment can accommodate seven crew 
members and passengers for some missions but will 
hold as many as 10 persons in emergency opera-
tions. 

The three main propulsion rocket engines used dur-
ing launch are contained in the aft fuselage. The 
rocket engine propellant is contained in the 
external tank (ET), which is jettisoned before 
initial orbit insertion. The orbital manoeuvring 
subsystem (OMS) is contained in two external pods • 
on the aft fuselage. These units provide thrust 
for orbit insertion, orbit change, rendezvous, and 
return to Earth. The reaction control subsystem 
(RCS) is contained in the two OMS pods and a mod-
ule in the nose section of the forward fuselage. 
These units provide attitude control in space and 
precision velocity changes for the final phases of 
rendezvous and docking or orbit modification. In 
addition, the RCS, in conjunction with the Orbiter 
aerodynamic control surfaces, provides attitude 
control during reentry. The Orbiter is designed 
to land at a speed of 95 m/sec (185 knots), simi-
lar to current high-performance aircraft. 

I-4 
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1.1.3 	External Tank  

The external tank, see Figure 1.1-4, contains the 
propellants for , the Orbiter main engines: liquid 
hydrogen (LH2) fuel and liquid oxygen (L02) oxid- 

. 
izer. All fluid controls and valves (except the 
vent valves) for operation of the main propulsion 
system are located in the Orbiter to minimize 

• throwaway costs. Antivortex and slosh baffles are 
mounted in the oxidizer tank to minimize liquid 
residuals and to damp fluid motion. Five lines 
(three for fuel and two for oxidizer) interface 
between the external tank and the Orbiter. All 
are insulated except the oxidizer pressurization 
line. Liquid-level point sensors are used in both 
tanks for loading control. 

Length: 47 m (154 ft) 
Diameter: 8.7 m (28.6 ft) 
Control weight: 35 000 kg (76 365 lb) 
Propellant: 703 000 kg (1 550 000 lb) 

FIGURE 1.1-4: STS EXTERNAL TANK 
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At lift-off, the external tank contains 703,000 
kilograms (1,550,000 pounds) of usable propellant. 
The LH2 tank volume is 1523 m3  (53,800 ft 3 ) and 
the L0 2 tank volume is 552 m 3  (19,500 ft 3 ). The 
hydrogen tank is pressurized to a range of 220,600 
to 234,400 N/m2  (32 to 34 psia,1 and the oxygen 
tank to 137,900 to 151,700 N/mz  (20 to 22 psia). 

Both tanks are constructed of aluminum alloy skins 
with support or stability frames as required. The 
sidewalls and end bulkheads use the largest avail-
able width of plate stock. The skins are butt- 
fusion-welded together to provide reliable sealed 
joints. The skirt aluminum structure uses skin/ 
stritigers with stabilizing frames. 

Spray-on foam insulation (SOFI) is applied to the 
complete outer surface of the external tank, 
including the sidewalls and the forward bulkheads. 
This spray-on ablator is applied to all protuber- 
ances, such as attachment structures, because 
shock impingement causes increased heating to 
these areas. The thermal protection system (TPS) 
coverage is minimized by using the heat-sink app-
roach provided by the sidewalls and propellants. 

1.1.4 	Solid Rocket Boosters  

Two solid rocket boosters (SRB's), see Figure 
1.1-5, burn for 2 minutes with the main propulsion 
system of the Orbiter to provide initial ascent 
th •ust. Primary elements of the booster are the 
motbr, including case, propellant, igniter, and 
nozzle; forward and aft structures; separation and 
recovery avionics, and thrust vector control sub-
systems. Each SRB weighs approximately 583,600 
kilograms (1,286,600 pounds) and produces 
11,800,000 newtons (2,650,000 pounds) of thrust at 
sea level. The propellant grain is shaped to 
reduce thrust by approximately one-third 55 
seconds after lift-off to prevent overstressing 
the vehicle during the period of maximum dynamic 
pressure. The thrust vector control subsystem has 

1-7 



Four separation motors 
88 964 N (20 000 lb) thrust each 

Alt skirt and . 

l unch  support 

SRB/ET attachment ring 
and sway braces 
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Separation avionics 
Operational eight 

instrumentation 
Recovery avionics 

'Fonv'  ard skirt 

i 
Nose taking 

SRB/ET thrust 
attachment 

• Approximate Weights and Thrust (Each) 

Gross weight: 583 600 kg (1 286 600 lb) 
Inert weight: 81 900 kg (180 500 lb) 
Thrust (sea level): 11 800 000 N (2 650 000 lb) 

Dimensions 
Length: 4547 cm (1790 in.) 
Diameter: 371 cm (146 in.) 

Four separation motors 
88 964 N (20 000 lb) thrust each ............... 

• Drogue chute 
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Nozzle and thrust vector control \ 

FIGURE 1.1-5: SOLID ROCKET BOOSTERS 
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a maximum omniaxial gimbal capability of slightly 
over 7 0  which, in conjunction with the Orbiter 
main engines, provides flight control during the 
Shuttle boost phase. 

The SRB is attached to the tank at the forward end 
of the forward skirt by a single thrust attach-
ment. The pilot, drogue, and main parachute 
risers of the recovery subsystem are attached to 
the same thrust structure. 

The SRB's are released by pyrotechnic separation 
devices at the forward thrust attachment and the 
aft sway braces. Eight separation rockets on each 
SRB (four aft and four forward) separate the SRB 
from the Orbiter and external tank. They continue 
through a 67,000-meter (220,000-foot) apogee, then 
at 5,800 metexs (19,000 feet) the SRB nose cap is 
deployed for recovery initiation. The pilot chute 
deploys the drogue chute, which, after stabilizing 
the 'SRB, then deploys the aft frustrum with the 
main parachute packs. The three main chutes 
inflate to a reefed condition at 2,700 meters 
(8,800 feet) and are fully extended at 1,000 
meters (3,400 feet). When the SRB impacts the 
water approximately 300 kilometers (160 nautical 
miles) downrange, the parachutes are jettisoned 
and - the  tow pendant deployed. The recovery ship 
deploys a nozzle plug which is inserted in the SRB 
to facilitate inflation and dewatering so that the 
booster will float on the surface horizontally for 
tow.ing to port for refurbishing and subsequent 
reube. 

1.2 	Pa  load Accommodations  

1.2.1 	Mission Performance Capabilities 

Geosynchronous missions will be launched from the 
John F. Kennedy Space Center (KSC), Florida, where 
a launch azimuth range of 28.5 to 57 degrees is 
cur .t'ently available. Figure 1.1-6 shows the pay-
load weight capability of the STS as a function of 
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circular orbit altitude and use of optional addi-
tional orbit altitude and use of optional addi- 
tional orbit manoeuvring system kits. The stand-
ard missions which are included in the basic user 
charge are: 

160 nmi 
28.5° or 56° 
1 day per payload 
on-orbit 
3, including mission 
specialist 

Maximum cam) wciuhts at yeriouo circular orbital altitudes for 

flichta with dAycry only. 

FIGURE 1.1-6: PAYLOAD WEIGHT CAPABILITY OF STS 

1.2.2 	Payload Bay Envelope  

Payload accommodations are provided in two general 
areas of the Orbiter: the cargo bay and the aft 
flight deck in the cabin. The dimensions and 
envelope of the bay are illustrated in Figure 
1.1-7, along with the structural coordinate 
system. 

I 
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FIGURE 1.1-7: STS CARGO BAY ENVELOPE 
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The cargo bay is covered with doors that open to 
expose the entire length and full width of the 
cargo bay. The usable envelope is limited by 
items of supporting subsystems in the cargo bay 
that are charged to the payload volume. 

The payload clearance envelope in the Orbiter 
cargo bay measures 15 by 60 feet (4572 by 18,288 
millimeters). This volume is the maximum allow-
able payload dynamic envelope, including payload 
deflections. In addition, a nominal 3-inch (76- 
millimeter) clearance between the payload envelope 
and the Orbiter structure is provided to prevent 
Orbiter deflection interference between the Orbi-
ter and the payload envelope. 

1.2.3 	payload Interfaces  

The Orbiter systems are designed to support a 
variety of payloads and payload functions. The 
payload and mission stations on the flight deck 
provide space for payload-provided command and 
control equipment for payload operations if 
required by the user. Remote control techniques 
can be managed from the ground when desirable. 

Payload accommodations are described in detail in 
the core ICD 2-19001, JSC entitled Shuttle Orbit-
er/Cargo Standard Interfaces plus in JSC 07700, 
Volume XIV (soon to be discontinued). 

The. following support subsystems are provided for 
payloads and are shown in Figure 1.1-8: 

o Payload attachments 
o 1:Zemote manipulator handling system 
o Electrical power, fluids, and gas utilities 
o 'Environmental control 
• 'Communications, data handling, and displays 
o Guidance and navigation 
o Flight kits 
o Extravehicular activity (EVA) capability when 

required 

f 
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FIGURE I1-8:  STS SUPPORTING PAYLOAD INTERFACES 
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NOTE: The craddle support structure for the 
spacecraft is not provided by the STS, and 
must be provided by the spacecraft contrac-
tor or by the SSUS stage, eg: PAM-D. 

	

2.0 	SPINNING SOLID UPPER STAGE (SSUS)  

3 	As mentioned in the main text of Volume I, the 
SSUS considered for this study is the 
McDonnell-Douglas Payload Assist Module Delta 
Class (PAM-D). 

6 
4 	

2.1 	GenÊ:£a_l_Sonfiguration  of PAM-D Sysitm  

The overall configuration of the PAM-D system is 1 
1 	illustrated in breakaway form in Figure 1.2-1 and 

consists of the following major parts. 

Payload Attach Fitting (PAF) 
Solid Propellant Motor, STAR-48 
Airborne Support Equipment (ASE) comprising: 

- Telemetry 
- Electrical System 
- Spacecraft Separation System 
- Cradle Assembly 

Spin Table System 
- Control and Monitor Equipment 
- Deployment System 

Figure 1.2-2 shows the inboard profile assembly of 
the .,PAM without the cradle and Figure 1.2-3 shows 
the 'cradle assembly. 

2.2 	PAM System Mission Profile  

The nominal sequence of events for a baseline 
mission is based on deployment from the orbiter in 
the early part of its orbital period. This sequ-
ence, from lift-off through spacecraft perigee 
injection is shown in Figure 1.2-4. When the 
selected point of deployment is reached, the fol-
lowing STS PAM-D sequence of events will be init-
iated. 
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Time 
(sec)  

T-1500 
T-960 
T1-840 

T1-780 
T1-600 

T1-0 

T1+2727 

T1+2727 
T1+2815 
T1+2927 

T1+2929 

Event 

Turn on STS PAM-D power 
PAM-D system status check complete 
Achieve PAM/spacecraft deployment 
attitude 
Release restraints and confirm 
Initiate spin-up 
Spin-up complete and verified 
Deploy PAM 
Initiate sequencing system by separation 
switches 
Achieve separation distance required by 
STS 
PAM motor ignition 
PAM motor burnout 
Fire PAM/spacecraft separation bolt 
cutters 
Fire tubmle system yo-weight bolt 
cutters 

2.3 	STS PAM-D Capability  

The Standard STS PAM-D is capable of injecting, as 
a baseline, a 2320 lb. spacecraft into a geosyn-
chronous transfer orbit as shown in Figure 1.2-5. 

The capability can be increased (Flex-PAM) to the 
maximum level shown in the figure as an extra cost 
option, which involves an extension of the PAM 
motor. 

2.4 	Allowable Spacecraft Envelope and  Interfaces 

The maximum allowable envelope for a spacecraft 
for installation with the PAM-D system to the 
Orbiter is given by Figure 1.2-6. Additional 
areas may be available outside the envelope shown, 
but these would have to be coordinated with the 
MDAC PAM Program Office. 
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FIGURE I.2-5: STS PAM-D PAYLOAD CARRYING CAPABILITY 
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A payload Attach Fitting (adapter) type 3712 is 
mounted between the PAM-D assembly and the space-
craft and a spacecraft separation system will be 
provided on the PAF consisting of a Marmon-type 
clamp assembly which holds the spacecraft to the 
forward end of the PAF. The clamp assembly is 
attached by two bolts, which are severed by two 
confined detonating fuse (CDF) initiated bolt 
cutters. The spacecraft is separated from the 
expended PAM by four separation springs, which 
will give a relative separation velocity in the 
range of 0.61 to 2.44 meters/second (2 to 8 feet/ 
second). 

The STS PAM aft structural skirt will include a 
yo-weight tumble assembly that is similar to that 
currently used on the Delta vehicle. A cable with 
a yo-weight attached to the structure is.restrain-
ed by a second cable on which are mounted redund-
ant cutters. When the cutters are fired, the yo-
weight deploys, imparting a coning motion and 
lateral velocity to the expended PAM hardware. 

A redundant system for PAM sequencing after separ-
ation from the STS is included on the support 
structure. Signals from separation switches will 
initiate a timing sequence upon separation from 
the spin table. After a predetermined delay of up 
to 45 minutes, to allow the required separation 
from ,  the orbiter, the PAM solid motor will be 
ignited. Following completion of solid motor 
burne the sequencer system will initiate space-
craft separation and then initiate the yo-weight 
release cutters. A block diagram for the system 
is shown in Figure I.2-7. 

Electrical power for the STS PAM/spacecraft system 
in the Orbiter will be provided by the Orbiter. 
Up to 500 watts of 24 to 32 volts DC Orbiter power 
will be available. Spacecraft power and monitor-
ing will be provided through the STS PAM system 
via three connectors which interface with the 
spacecraft as shown in Figure 1.2-8. This inter-
face will include provisions for spacecraft sta-
tus,.spacecraft state of health, telemetry, com-
mand'circuitry, safe and arm, and power. 
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FIGURE T.2-7: STS PAM-D SEQUENCE DIAGRAM 
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3.0 	KENNEDY SPACE CENTRE (KSC) LAUNCH SITE 

3.1 	General Buildin  .and Launch Site Layout>  

An overall aerial view of the Cape Canaveral Air 
Force Station (CCAFS) and the KSC complex is shown 
in Figure 1.3-1. The figure includes the loca-
tions of all the main buildings and facilities 
utilized for a typical Delta class payload and 
launch vehicle such as: 

- Hangers AO, AM, S, AE 
- Delta Spin Test Facility or 
- Explosive Safe Area 60 (ESA 60), 
- Vertical Processing Facilities (VPF) 
- Orbiter Processing Facility (OPF) 

Vehicle Assembly Building (VAS)  
- Launch Pad 

The standard processing flow through the buildings 
and facilities 1.3-2 and is highlighted for a 
typical Delta class payload. 

3.2 	Buildings and Facilities Description  

A brief description of the buildings and facili-
ties is given as follows and are all applicable 
for Delta class payloads unless otherwise indi-
cated: 

3.2.1 	Hangers AO, AM, S, AE 

Theàe buildings are used for the purpose of pro-
cessing incoming spacecraft payloads. The indivi-
dual hangers differ by providing various degrees 
of temperature control, humidity control and 
cleanliness, in addition to providing specialist 
facilities such as systems test areas and'high bay 
areas. 

3.2.2 	Delta Spin Test Facility & Explosive Safe Area 60 

These two areas are both used for the purpose of 
hazardous systems processing of incoming space-
craft payloads. The Delta Spin Test Facility, in 
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particular, is used for Delta class payloads and . 
for the purpose of mating the payload with the STS 
PAM-D. In the case of payloads to be mated with 
the STS PAM-A, however, the mating would be per-
formed in the Vertical Processing Facility (VPF). 
As for the hangers above, the buildings provide 
various degrees of temperature and humidity con-
trol and cleanliness standards. 

3.2.3 	Vertical Processing_Facility_rM 

All automated paylciads are mated to form a single 
cargo in the VPF, a floor plan of which is shown 
in Figure 1.3-3. 

Vertical processing of the payload is performed by 
Cargo Integration test equipment (CITE) in the 
VPF which incrudes those items required to perform 
mechanical clearance and fit checks but not the 
complete CITE equipment as found in the Horizontal 
Processing Facility detailed in 3.2.2. Figure 
1.3-4 illustrates the CITE configuration within 
the Vertical Processing Facility and Figure 1.3-5 
shows the flow of the containerized payload into 
the VPF. 

3.2.4 	Horizontal Processing Facilit (Within O•erations 

Class Payloads)  

In the case of a payload requiring horizontal pro-
ces,sing as opposed to vertical processing describ-
ed above, (eg: Spacelab, LDEF, etc.) the CITE 
equipment is accommodated within the operations 
and checkout building. The CITE includes struct-
ural assembly stands, mechanical clearance and fit 
gauges, electrical wiring, thermal-conditioning 
items, electronic test sets, and radio-frequency 
transmission equipment adapters as required to 
perform final assembly and integrated testing of 
the payload before mating to the shuttle. The 
configuration is shown in Figure 1.3-6. 
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3.2.5 	Orbiter Processing Facility (not applicable to 
Delta Class payloads) 

The Orbiter Processing facility forms part of the 
Launch Complex 30 area and is primarily used for: 

- Orbiter Refurbishment 

- Horizontally Loaded Payload Installation and 
Interface Verification 

The horizontally processed payload installation is 
performed within this facility, but for a verti-
cally processed payload, installation is not per-
formed until the shuttle is moved to the pad. 

The following Figures 1.3-7, and 1.3-8 illustrate 
the overall layout of the facility, showing the 
external view, an aerial breakaway view and 
details of the integration platforms and equipment 
respectively. 

As for the buildings addressed above, the OPF pro- 
vides varying degrees of temperature and humidity 
control and cleanliness standard. 

3.2.6 	Vehicle Assembly Building and Launch Pad  

Following the refurbishment activities in the 
Orbiter Processing Facility the orbiter is trans-
ferred to the Vehicle Assembly Building (VAB). 

At the VAB the orbiter, without cargo in the case 
of an automated freeflier mission,  •is hoisted to a 
vertical position, transferred to an integration 
cell, and lowered and mated to the external tank 
and solid rocket boosters. During these orbiter 
hoisting operations there will be a period of app- 
roximately 40 hours when the environmental purge 
will be interrupted. 

The sequence of events for the orbiter hoisting 
and mating to the solid rocket boosters and exter- 
nal tank on the mobile launch platform is illust-
rated by Figures 1.3-9 and 1.3-10. 
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FIGURE T.3-6: CONFIGURATION OF CITE IN HORIZONTAL 
PROCESSING FACILITY (not applicable to 
Delta Class payloads) 
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The STS is then moved to the.pad on the mobile 
launcher/crawler transporter. 

3.2.6.1 

For a vertically processed payload, the cargo 
arrives at the pad whilst contained in a vertical. 
payload canister, and is taken to the Rotation 
Servicing Structure (RSS) for payload transfer 
into the Orbiter. The cargo arrives prior to the 
launcher. 

When the canister is vertical, it simulates the 
Orbiter position and its configuration in the 
cargo bay area. An inflatable seal at the canist-
er/RSS interface permits continuous control of the 
RSS interior environment. The cargo is raised 
from the canister support points, removed from the 
canister, and translated into the RSS by moving 
the payload ground-handling mechanism (PIGHM) 
along its overhead rail support to the rear of the 
RSS. The spacecraft/upper stage, and other pay- 
loads (if any), receive final preparations for 
installation into the Orbiter. The canister is 
lowered and removed. Finally, the RSS is rotated 
and extended to the Orbiter position. 

Figure 1.3-11 shows a cutaway of a canister in the 
RSS, and Figure 1.3-12 presents the configuration 
of the RSS in the position for cargo transfer into 
the orbiter with the shuttle removed for clarity. 
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At the allocated time the 
RSS is extended to make 
contact with the Orbi- 

	

CANISTER 	 ter. The RSS/Orbiter 
IN POSITION seal is inflated, the 

MONORAIL 	 interstitial space bet- 
HOIST-5,  

ween the RSS and Orbiter 
is purged and both sets 
of doors (RSS and Orbiter 
cargo bay) are opened. 
The payload ground-handl-
ing mechanism is moved 
toward the Orbiter to 

	

AFT FUSELAGE 	 insert the spacecraft/ 
MONORAIL 	 upper stage into the 

HOIST 
cargo bay. The vertical 
and horizontal adjustment 
features of the mechanism 
are used to align the 
airborne support equip-
ment trunnions to the t 

Orbiter payload attachmenpoints on the longeron n 
bridge. The cargo is thelowered to the Orbiter 
retention (boltdown) hardware and fastened in 
place. Spacecraft/upper stage access equipment is 
placed into position as required. 

The upper stage is mechanically and electrically 
connected to the Orbiter and all interfaces veri-
fied. Launch-readiness verification functions are 
performed and Orbiter/upper stage-spacecraft 
electrical integration, not previously checked 
off-:-line with CITE is completed. Specific tests 
are conducted as required. Compatibility of the 
cargo with the Orbiter must be assured, at least 
for flight safety. 

When the cargo bay doors are closed and the count-
down period has started, no physical access is 
available to the payload. This occurs in the 
period T-8 to T-12 hours. 

The launch operation is illustrated by Figure 
1.3-13. 

ACCESS 

FIGURE 1.3-11 
CARGO CANISTER IN 
THE RSS 
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FIGURE I.3-12: RSS IN POSITION TO LOAD ORBITER 
(STS REMOVED) 
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APPENDIX J  

DESCRIPTION  OF ARIANE LAUNCH VEHICLE AND CSG LAUNCH SITE  
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1.0 	ARIANE LAUNCH VEHICLE 

1.1 	General Description 

Ariane is a three-stage rocket with a total height 
of 47.4 m, weighing 208 tonnes* at lift-off with 
90% of the mass constituted by the engine propel-
lants (fuel and oxidizer). The structures account 
for some 9% of the total mass and the payload for 
approximately 1%. Figure J.1-1 illustrates the 
main elements of the vehicle. 

3.2.1.1 Ariane First Stage 

The L140 first stage, a general view of which is 
shown in Figure J.1-2, develops a thrust of 2445 
kN (about 249 tonnes) at lift-off and 2745 kN in 
vacuum (specific impulse 281.3 s). It weighs 
159.55 tonnes at lift-off (160.94 tonnes on the 
pad) comprising 147.67 tonnes of storable propel-
lant of which 0.815 tonnes remain unburnt after 
145 s of flight. The stage weighs 13.27 tonnes 
empty and has a height of 18.4 m and a diameter of 
3.8 m. The prôpellants are contained in two iden-
tical tanks of Vascojet 90 steel connected by a 
cylindrical skirt. The whole of the lower part of 
the L140 stage, which comprises the four engines, 
the water tank, propulsion system accessories, the 
cowlings and the vehicle control surfaces for 
aerodynamic stabilization of the vehicle during 
atmospheric flight, constitutes the thrust frame 
of the stage. 

The four Viking turbopump engines with a low pres-
sure combustion chamber (54 bars) are fixed sym-
metrically on the thrust frame and can be swivel-
led in pairs about two orthogonal axes to provide 
three-axis control. 

*NOTE: 1 tonne = 1,000 kg = 2,204.5 lbs. 
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The propellant feed is provided by a turbopump 
with a flow rate of 250 kg/s at 70 bars of pres-
sure. The propellant intake is effected through 
radial injectors. The refractory steel chamber 
has a single wall cooled by propellant film 
injected along the wall and is fitted with a bell-
shaped nozzle with a graphite throat. To avoid 
cavitation of the pumps the tanks are pressurized 

3 	to about five bars by the gases produced by the 
generator associated with each engine. This gene-
rator uses the same propellants as the main engine 
but the gases are cooled by water injection. They 
are also used to feed the turbine of the turbopump 

2 	1.1.2 	Ariane Second Stage  
0 

The L33 second-stage, a general view of which is 
shown in Figure J.1.3„ develops a thrust of 709 kN 
in vacuum (specific impulse 293.5 s) with a single 
turbopump Viking four engine and extended bell-
shaped nozzle (the same as on L140). The engine 
is attached to the tapered thrust frame by a gim-
bal mounting for pitch and yaw control roll con-
trol being effected by auxiliary jets fed with hot 
gas tapped from the stage gas generator. The L33 
weighs 36.79 tonnes of UDMH and N204 propellant 
(the same as on the L140) of which 0.137 tonnes 
remains unburnt afÈer 132 seconds of flight. The 
stage has a height of 11.5 m (without the inter-
stage skirt), a diameter of 2.6 m and weighs 3.285 
tonnes  empty (before separation). 

The two propellant tanks are of A-Z5G aluminum 
alloy (like those of the third stage), have a 
common bulkhead and are pressurized with gaseous 
helium (3.5 bars). 

1.1.3 	Ariane Third  Stage  

The 118 third stage of the Ariane vehicle shown in 
Figure J.1-4 is the first cryogenic stage deve-
loped in Europe. It produces a thrust  of 60 kN 
(specific impulse of 440 s). The 118 stage weighs 

J-4 

6 unit and to provide the energy for the dydraulic 
4 actuator which commands swivelling of the engine. 
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9.387 tonnes after separation, comprising 8.23 
tonnes of propellant (liquid hydrogen and liquid 
oxygen) and leaving 67 kg of residual fuel after 
570 seconds of flight. It has a height of 9.08 m, 
a diameter of 2.6 m and weighs 1.157 tonnés 
empty. The two tanks are of A-Z5G aluminum alloy 
chosen for its good behaviour at the temperature 
of liquid hydrogen - 20°K - and have a common 
bulkhead (two walls separated by a vacuum). They 
are clad with an external thermal protective layer 
of Klegecell to prevent the heating of propel-
lants. The liquid hydrogen tank is pressurized at 
three bars by gaseous hydi-ogen. The liquid oxygen 
tank is pressurized by helium. The 118 stage has a 
single high efficiency HM7 engine. The turbine 
fed by the gases of a generator, drives the oxygen 
pump at 12,000 rpm and th ehydrogen pump at 60,000 
rpm. The combustion chamber is of the regenerat-
ive cycle type. The walls are cooled by the cir-
culation of fuel through a channel network adjac- 
ent to the chamber before its admission to the 
axial injector consisting of 90 concentric elem-
ents. Construction of the body of the combustion 
chamber uses an original technology (developed by 
MBB) whose patent is also used in the United 
States for constructing the combustion chamber of 
the 'main engine of the Space Shuttle; the cooling 
channels are milled in a copper casting and are 
then covered with an electrolytic deposti of 
nickel. The chamber is lengthened by a bell-
shaped nozzle consisting of sprialled tubes of 
Inconel cooled by the circulation of hydrogen 
whi:ch vaporizes in the tubes. The HM7 engine is 
attached to a tapered thrust frame, gimbal mounted 
for pitch and yaw control, roll control being pro-
vided by auxilliary nozzles which eject gaseous 
hydrogen. 

3.2.1.4 	Separatio dPaloac3Fai.rIn2  

Separation of the first and second stages and of 
the second and third stages is achieved by pyro-
technic cutting cords located onthe aft skirt of 
the second and third stage. All these solid 
thrusters are standard equipment. 

J-6 
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The equipment bay structure, shown in Figure 
J.1-5, is mounted on the third stage. It houses 
the  electronic equipment of the vehicle, support 
the payload and provides' the attachment points for 
the fairing. The bay weighs 300 kg, has a dia-
meter of 2.6 m, a height of 1.1 m, accommodates 
all the functions of the vehicle and most of th 
functional devices of the electrical system 
(sequencing, guidance, flight control, tracking 
and destruction, telemetry) which have thus been 
centralized for the sake of reliability, economy 
and simplification of the vehicle. Only the exe-
cutive and the actuating systems are distributed 
among the stages. 

The guidance and control system, organized around 
a digital computer and an inertial platform, is 
responsible for attitude detection and measures 
continuously the accelerations of the vehicle and 
its velocity vector. From this information and 
the instructions contained in the guidance pro- 

, gram, the computer carries out navigation and 
,guidance. It generates and transmits attitude 
correction commands to the stages of the launcher. 
An analog flight control unit mizes the required 
attitude deviaitons (produced by the computer) 
with the information supplied by the rate gyros. 
After filtering the structural and liquid sloshing 
critical modes, the autopilot sends out roll con-
trol system commands and swivelling commands to 
the hydraulic actuator which orients the engines. 
At the end of flight, when the velocity corres-
ponding to the desired orbit is obtained, the com-
puter commands propulsion cut-off. The precision 
thus obtained is of the order of 5  mis  for a velo-
city of more than 10,000 m/s. 

The fairing, shown in Figure J.1-6 protects the 
payload during the ascent through the atmosphere, 
and is jettisoned dtiring the flight of the second 
stage at about 110 km altitude. It weighs 800 kg 
and has an external diameter of 3.2 m and a height 
of 8.65 m. The fairing consists of two half-
shells of aluminum with a boat-tail sectionof 
laminated material which, like the access ports of 
the 'cylindrical section, is radio-transparent. 

J-8 
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FIGURE 3 .1-5: EQUIPMENT BAY STRUCTURE 
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•  1.2.2 	Payload Accommodations  

	

1.2.1 	Ariane Performance Caunlilits  

The performance guaranteed for Ariane users is at 
present 1750 kg in transfer orbits (200 km - 36000 
km from Kourou, French Guiana) for geosynchronous 
missions. The history of Ariane performance evo-
lution is given in Figure J.1-7. Further improve- 

3 	ments are planned to increase the transfer orbit 
payload capability to 1950 kg by 1981, and to 2300 
kg by 1982. The latter capability will allow two 
STS-SSUS/D type payloads to be launched simultan- 

6 	eously on Ariane. It will require the use of a 
4 	special attach fitting called SYLDA (Systeme de 

Lancement Doube Atiahe) which is currently under • 

2 	development for launch on the LO-4 development 
3 	flight in October, 1980. A more detailed descrip- 

tion of the SYLDA concept is given in section 2. 

The launch site for the Ariane is Kourou in French 
Guiana, which is located at 5.23° North latitude. 
The range allows for launch azimuths of -10.5° to 
4-93.5 0  in relation to true North. Figure J.1-8 
illustrates the main flight events on a nominal 
trajectory. 

The Ariane LV has the capability to orient the 
payload in space to any attitude desired prior to 
separation. This can greatly reduce the early 
mission manoeuvring required to acquire apogee 
motor firing attitude and will also save up to 7 
lbs'of RCS fuel. With SYLDA, both payloads will 
be ejected at the same nominal attitude. 

1.2.2 	Ariane Payload Bay 

The usable internal dimensins of the payload bay 
are constituted by a diameter of 3 metres and a 
height of 5.3 m. The useful volume of 35 cubic 
metres enables large geostationary satellites of 
the Intelsat 5 or H-SAT type to be launched or two 
medium-sized satellites mounted one above the 
other in the "Ariane dual launch system" (SYLDA). 
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The Ariane User a s  Manual AR(75)01 provides more 
information on the payload accommodations of 
Ariane and Figure J01-90 shows the available pay-
load volume. 

2.0 	DESCRIPTION OF SYLDA CONCEPT  

This section gives an overview on the SYLDA 
concept for which published data is presently 
very preliminary and scarce. Figures J.2-1 to 
J.2-5 illustrate the present baseline concept for 
the double launch fitting. The following table 
summarizes the proposed SYLDA/satellite interfaces 
and compares them to the McDonhel-Douglas PAM-D 
(Payload Assist Môdule for Delta class payloads). 
ESA plans to have the SYLDA operational by 1981 
with a planned flight demonstration on the fourth 
development flight of Ariane. 

SYLDA/Satellite  Interface 

Mechanical Interface: clamp band 
spring position 
separation switches 
umbilical plug position 
= identical to PAM 

Umbilical Plugs: 

Balence Requirements: 

Satellite Funda-
mental Frequencies: 
(Bard  Mounted) 

2 x 10 pins or 2 x 37 pins 
= identical to PAM 

CG off-set 1.3 mm 
dynamics unbalance: 0.25° 
= identical to PAM 

Thrust axis: 38 Hz 
( 35 Hz 
SSUS-D) 

Transverse axis: 15 Hz 
like SSUS 

850 mm 

tbd (Objective: not more 
severe than SSUS-D/STS 
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FIGURE J.1-9: VOLUME AVAILABLE FOR PAYLOAD 
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FIGURE J.2-I: BASELINE CONFIGURATION 
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3.0 	ARIANE LAUNCH SITE  AND OPERATION 

	

3.1 	Introduction 

This section summarizes the launch site descrip-
tion and technical facilities available at the CSG 
("Centre Spatial Guyanais" - Guiana Space Centre) 
for launch preparation and the launch of a pay-
load. More information is to be found in the 
Ariane User's Manual AR(75)01 and in the to be 
published CSG Manual. 

Operations at the CSG may be divided into three 
phases: 

(a) The first phabe is that of satellite prepara-
tion. During this phase, the CSG makes 
available to the payload the necessary build-
ings, test facilities and logistic support. 

(b) •The second phase is that of integration of 
the payload with the launch vehicle. This 
takes place on the Ariane Launch Site, and 
operations are coordinated by the Head of 
Launch Site Operations ("Chef des Operations 
de l'Ensemble de lancement" - COEL) who is in 
charge of the Ariane launch team. 

(c) The third phase is that of the launch count-
down. During this phase the Director of 
Operations ("Directeur des Operations" - DDO) 

• conducts the countdown and provides, on 
• behalf of the Mission Head, summaries of the 

reports transmitted by the launch vehicle, 
the payload, the CSG facilities and the 
necessary external stations. The DDO, who 
belongs to the CSG, is directly responsible 
for the operations of the CSG facilities and 
external stations. - The COEL is responsible 
for operating the launch vehicle and communi-
cating its reports, while the Payload Prepar-
ation Officer is responsible for operating 
the payload and communicating its reports. 
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3.2 	Guiana S ace Centre (CSG) Launch Facilities 

3 

The Control Centre, where the DDO and the Mission 
Head conduct the countdown operations, is located 

6 	within the Techical Centre shown on the maps in 

4 	Figure J 0 3-1 0  Figure J 0 3-2 provides a perspective 
view of the Ariane launch area dn launch centre. 

2 
3.2.1 	General Technical Facilities  6 

The CSG can make available to users a number of 
special-purpose workshops with the appropriate 
staff, namely: 

(a) A propellant analysis laboratory 

(b) A carpentry shop 

(c) A mechanical and electromechanical workshop 

(d) An optical and photographic workshop 

(e) An electronic measurement workshop 

(f)* A measuring instrument store 

(g) An A-band (Diane) satellite reception 
station, forming part of the French satellite 
reception network 

(h) An international communication and data 
transmission network (RESEDA - maximum speed 
4800 bauds., 16-bit words) whose processing 
centre is at Toulouse, France 

(i) Miscellaneous support facilities. 

The launch facilities are located along the main 
road, RN1 (as shown in Figure J 0 3-1). The Ariane 
Launch Site ("Ensemble de Lancement ARIANE" - ELA) 
is located about 18 km from the town of Kourou. 
It comprises the launch area and Launch Centre 
where the responsible officers conduct operations 
and exercise remote control. 
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7 

3.2.2 	_Specific Facilities for Users 

Operations relating to the payload start about six 
weeks before the launch date and take place at 
four different facilities placed at the disposal 
of . users. Transport of the payload between its 
point of arrival in Guiana and these facilities is 
provided by the CSG. 

3.2.2.1 	Satellite Reception and Testing Buildings, 

These buildings, shown in Figure J 0 3-3, are 
located in a non-hazardous area at the Technical 
Centre. They comprise mainly: 

(a) A clean room (filtration dlass 100,000) of 
400 m2  equipped with an overhead crane with a 
hook clearance of 12m 0  Two 195 m2  rooms each 
equipped with overhead cranes with a hook 
clearance of 7m 0  A clean room (filtration 
class 10,000) of 48m2 0  

(b) Laboratories with a total surface area of 
250m2 . 

(c) Office located on the first floor. 

3.2.2.2 Apogee/Perigee Motor Preparation Buildin2 

This building, shown in Figure J 0 3-4, situated in 
a protected area of the Ariane site, is specially 
des.igned for the handling and preparation of the 
motors before their integration in the satellite. 
It comprises a main area of 150m2 , a shelter to 
house personnel during hazardous remote-controlled 
operations, and an associated workshop and office. 

3.2.2.3 	Satellite Fill and Satellite Apogee Motors  
Integration  Building 

This building, shown in Figure J 0 3-5, situated in 
a protected area, consists mainly of: 

1 
-25 
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(a) A surface area of 130m2  for hydrazine filling 
of satellites, equipped with an overhead 
crane with a hook clearance of 9m. 

(b) A surface area of 200m2  equipped with an 
overhead crane with a hook clearance of 13m 
enabling satellites to be assembled with the 
apogee motors. 

(c) Associated workshops and offices. 

3.2.2.4 	Mobile Platform on the Ariane Tower  

This is equipped with a clean tent (filtration 
class 100,000) enabling the satelite to be assem- 
bled on the launch vehicle; it-has a travel of 
more than 7 metres, and thus enables easy access 
to be had to all the levels of the satellite. 
This is shown in Figure 3 .3-6. 

3.2.2.5 	Other Facilities  

Functional storage facilities are available to 
house solid thrusters and liquid propellants. 

Chemical laboratories can carry out the routine 
analyses required on a launch range. 

A transport container, shown in Figure 3-7, 
dimensioned for the maximum Ariane payloads is 
available for transporting the payload to the 
var.ious preparation sites. 
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