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6. ' PROGRAM MANAGEMENT
6.0 MANAGEMENT FOCAL POINT

The focal point for management of the Lunar Expedition Program
vwill be & Lunex Progrem Office within the Space Systeus Division,
AFSC. The Director of the Program Office will coordinate, integrate,
monitor and direct all activities of the luner Expedition Prograa.
Subordinate to the Director will be manegers for mejor parts of the
program. A tentative organizational chart for the Program Office
is shown in Figure 6-1.

6.1 RESPONSIBILITIES

8. The Farth Launch Complex Office will be responsible for the
civil engineering aspects of bullding up the earth launch base.
The immediate problem of this office will be e site selection
survey.

b. The Earth Iaunch Vehicle Office will be responsible for
all earth launch boosters reguired for this program.

¢. The Lunar Landing and launch Vehicles Office will be
responsible for all development and testing of the Luner Lending
Stege and Lunar Iaunch Stoge.

d. The Manned and Cargo Payloads Office will be responsible
for the development of the 3-man Lunex Re-entry Vehicle and ihe
Cergo Peckage. This will be one’of the key offices in the entire
program sinee i1t will be concerned with such mejor technical areas
és life support equipment, re-entry problems, secondary power snd
structures.

€. The Commmmications and Deta Handling Office will be
Tesponsible for estublishing the comminications network and
centralized data handling organization. It will also concern
itself with communications problems between the earth, the moon ,
and the Lunex Re-entry Vehicle apd point-to-point on the lunar
surface. i -

f. Guidance and Flight Control Office will be responsible
for developing: ascent, mid-course, terminal, lunar ascent, snd
re-entry guidance equipment.

g€ The lLunar Expedition Facility Office dlock (shown in
dotted outline) indicates thet that office will be established at
@ later time since the problems associated with the expedition
facilities are not of immediate concern. '
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. ( h. The Plans Office will be responsible for examining other
potential uses of equipment developed for the Lunex Progrem. For
example, - the same equipment could be used for sending men eround
Mors and Venus, or perhaps effecting a landing on Fhobos. Cone
siderable planning also needs to be done regarding the exploratory
phase of the Iunar Expedition.

—— i. Programming Office will be responsible for scheduling
b and budgeting of the entire program. This office will have under
its control a metwork of computers designated es the PEP program.

i
o

— J- The Technical Integration and Support Office will be
responsible for insuring the technicsl compatibility of wll com-
ponents of the system, such as, that the vibration is within toler-
gble limits during the boost phase vhen all components of the
sysiem have been yput together. This office will also provide
technical assistance to each of the main camponent offices. The
component office sach as the Maoned end Cargo Payloeds Office will
not rely entirely on the Technical Integration and Support Office
T for assistance, but will be free to obtain the best technicel

= edvice avallsble in the nation from whatever source is necessary,
poxreay- such as other government lsboratories or universities. This
Technical Integration and Support Office will be manned by

Alr Force officers who will be responsible for the variouns
Gisciplives and for technieal support from the Aerospace

. ( Corporation.

k. The Reliability Office will insure that a strong

reliebility and safety program is followed by all contractors

- throughout the progrem. Since relisbility and safety is of such

X extreme importance in this program every effort must be made to
insure the reliability of the final equipment. This can only be
done by giving proper recognition to the rroblem et 2 high orgeni-

o zetionel level vhere policies and recommendations cen be recognized
and implemented.

6.2 PROGRAM OFFICE MANNING

A Program Office must be estsblished immediately after Program
approval if planned schedules are to be met. It is estimated that

N an initial buildup to 72 officers plus 35 secretaries will be

il required. A requirement for 100 MIS will be established with the
-_'-_-' U:ior-'.l- LOTDoTs whe LR v ¥ e-mapnrtute—id mm’
- \&ichwlubuilauptomrethanonebiuiondollmnyear,a

larger Progrem Office will be required. Flanning for these in-
creased manpower requirements will be accomplished by the Program
Ql‘f;lqe, after it is established. Suggested initisl distribution
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personnel within the Program Office is ag Pollows:

a. lunex Program Director 4
b, Plans 4
¢. Programming 6
d. Technical Integretion mna Support 20
€. Relisbility 2
T. Earth lsunch Complex 5
§- Earth Launch Vehicle 5
h. Iunar Lending and Launch Vehicle 5

i. Menned and Cargo Peyloads 15

J- Communications end Data Handling 3

k. Guidance mnd Flight Control 3
6.3 ORGANIZATIONAL RELATIONSHIFS
and informetion between rersonnel of the Iunar Prdsram Office and
development contractors. Becenuse of the complex nature and magnitpge
of the program, the Program Director will be required o deal with
many contract~3 from diverse technical areas. It 45 envisioned
thet an associaie contractor will be selected for each major poxrtion
of the program, who will, in turn, use many supporiing contracting
various technological capabilities. Technical integration and .
support will be accomplished by the Aerospace Corporation under the
overall guidance and contyrol of the Frogram Office.
6.4 AIR FORCE DEVELOPMENT AND SUPIXRT

The lunex program office will work with the Technical Area
Menagers within + The Technical Area Managers have project
responsibility for development of solutions to technical problems
Buch &5 those associsted with guidance, meterials, rocket engine

propulsion, life support, etc. Each Technical Area Manager will
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6.5-. OTHER AGENCIES

Epecific arrangements will be made vith other agencies as
requirements arise in the development of the Lunex progrem.

6.6 MANAGEMENT TOOLS

The basic philosophy of developing sll elements of this
program on & concurrent basis introduces rigid scheduling require-
ments. Specific tasks must be defined and scheduled. However,
when development problems dictate that many factors be varied to
keep abreast of advancing state-of-the-art, concurrency and even
the end objectives are affected and possibly delayed. A msnagement
tool which uses an electronic computer will be used to support the
Program Director in planning, operating, and controlling the Iunar
Expedition Progrem. It will be initiated in the early stages of
the Progrem and will continue to be used throughout the expedit:lm
phage. This management tool called Program Evalustion Procedure’
(PEP) will assist the Director by providing:

8. A method of handling lerge masses of data quickly,
efficiently and economically.

b. The capability to locate, identify and this correct
trouble apots.

c. A capability o:f' integrating the many vsried and compli-
cated facets of the Lunar Expedition Program.

6.7 FEP _ e

The TEP management tool is made possible through the use of an
electronic digital caomputer. The scheduling and monitoring of meny
thousands of items reguired in the Iunar Expedition Program make
the use of this computer technique imperative. The PEP approach
employs linear programming techniques with a statistical concept
in conjunction with the electronic computer. 'This procedure
Tacilitates the analyeis of interrelationships of many thousands
of program elements. 'The results are yresented 88 program summaries
upon vhich the Director can bese decisions. (See Fig. 6-3)

The first step in using the PEP management tool is to make a
detailed mnalysis of the overall Iunex Program. Each major event,
milestone, or sccomplishment that must be achieved is listed In
chronological order. The events mast be well defined and should
occur at an instent of time which can be identified. A network,

or & yrogram plan chart, 1s laid out In which the evenis are shown
as points or circles whose positions roughly represent their

. chronological order. Interrelationchips between the events (circles)
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and sequence of events are shown by connecting lines. The line
between ithe evenis represents work that must be done to proceed
from cne event to the pext (See Figure 6-4). The computer then
totals all of the expected activity times mlong every possible

(in the thousands) route of the network from start to the end event.
The PEP computer then exsmines the total times of the large number
of paths in order to f£ind the longest which is called the criticel
peth. The critical path defines the sequence of evenis vhich will
require the grestest expected time to accomplish the end event.

The effects o1 a delay for any perticular milestone or event
on the entire program or on any other event can be quickly and
efficiently determined so that corrective action can be teken if
required.
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7. MATERIEL SUPPORT
7.0 INTRODUCTIOR

It 1s intended that this program use two significant
concepts that will result in better management of the materiel
support program. 'These are the Delsyed Frocurement Concept and
the Responsive Production Concept. Under the Delsyed Procurement
Concept, the ordering 2nd delivery of high-cost insurance-type
spares 1s deferred until the finsl production run must be made,
allowing for thé accumilation of msximum operatiomal experience
with the new item before a final spares order mist be placed.
Under the Responsive Productlion Concept, a portion of the
requirement for high-cost operational speres is procured in
unfabricated, unassembled form. When the spares demand can be
more reliably predicted, based on actusl usage experience,
additiona)l complete spare items can be produced within a very
short lead-time period. When experlence falls to justify a
requirement for sdditional complete spares, the materiels and
parts involved can be utilized in end article production.

The policy shall be to buy miniman quantlities of high-value
speres and maintein close control over their transportation,
storage, issuance, and repair until they finzlly wear out,

or are no longer required. Simplification of procedures apd
relexing of restrictions on low-value items will provide the
means (mn-pawer, machine time, etc.) for more precise management
of high-value items.

7.1 SUFPLY

Mectimum utilizetion will be made of éxlsting assets.
¥here practicel, equipment and parts will be reclaimed from
completed test progrems, repeired, modified and overhauled to
suitable condition for use in later tests and operational
tasks. The procedures and paperwork involved with procurement
of spare parts must be streemlined to permit maximum flexibility
in planning and responding to a coatimally chenging configura-

tion. TImmedizte adJustment of inventorles gnd reorder polnts
mst result from test program end engineering chenges.
Selection of spare parts should be made at the time of initial

‘design to enable procurement of spare and production parts

concurrently to eliminate reorder costs resulting from sepam‘ﬁe

* procurenents.
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Determination of quantities, reperable-overhaul-modifice-
tion planning, control etc., shall be accompl ished and directed
by a permenently orgenized and active group couposed of persomnel
representing the engineering, production, materiel, reliability,
Quality control, procurement and contract departments, and the
verious effected sections within these departments such as
design, test, planners, ete., attending as required. The AFFR
will have a member assigned to this group for surveillance
purposes and to provide logistic guidance on problems which may
require advice from the Air Force.

Persons assigned to the group shall be well qualified by
reason of experience and technical ability.

The procedurés and papervwork involved shall be streamlined,
teking due cognizance of the powers and capabilities of the
above group to permit meximm flexibility in planning and the
Quickest possible response io changes and emergency situations.

The group will pay particular attention to cantrol of
hi~velue items and items critical to the needs of the expedition
and test program. Such items, particularly those potentially
subject to imminent redesign, will be rigorously screened to
assure economical Inventory and the best possible repeir,
overhaul and modificaton planning at all times.

The group shall be responsible for the foilawing:

8. Immediste adjustment of inventories and reorder
points resulting fram changes to the delivery schedule, the
test program, and for engineering changes.

b. Inventory review and adJustment of initially
established stock levels and/or reorder points in light of
latest experience gained from the test Program every time
reorder or minimm stock levels are reached.

¢. Review of stock levels, and adjustment and/or
disposition of non-moving items on g contimying basis, but st
intervals not to exceed sixty (60) days for any individual hi-
velue items and 180 days for other items, or nt other intervals

it

as agreed upon by the Contractor and the Contracting Officer.
This is to include the return to produciion of any surplus
wm -fm_‘ﬁggz‘;k to later design requirements..
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d. Control of repair-overhaul-modification planning.
7.2 DISTRIBUTION

The Contractors shall develop intermal working procedures
. which encompass the following requirements:

a. Inventory levels shall be programmed to vary
with enticipated utilization. Ghipments in advance of estimated
reguirements will not be made except when it is clearly in
the best interest of the program to do so.

b. Stock levels shall be minimized by maximum
economical reliance on repair, overhaul, and modification of
reparable items. Repair, overhaul, and modification turn-
around time will be a prime determinant in establishing the
ninimm stock-level period for each item.

S ¢. Where feasible (with particular emphaeis on
T hi-value and critical items), inventory cost will be minimized
by stockage of repair, overhaul and modificetion bits, pieces
and components (relatively low-cost items) in conjunction with
( g pre-plsnned and flexible expedited repair, overhaul, and
. modification progrsm, as opposed to stocking sub-assemblies
end end items themselves {the relatively high-cost items).

d@. Stock levels will be determined on basis of
e overall program needs and will be independent of the site
wo® location of the stock. Maximum utilizetion will be made of
availsble contrected air transportation to minimize "pipe-
line" time. .

7.3 STORAGE.

Parts whether required for the test or expedition programs
should not be segregated from production stock. This merely
edds an unnecessary stockage cost-burden. By conbining storsge

—_— facilities with & co-mingling of stock; considersble cost
savings can be effected. Spares and production stock serve as
buffer stocks for each other. If multiple activities such as
mamrErtuFing, test, and the expedition are supplied from a
slngle storage facllity the chance of stockout would be
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7.4 REAL PROPERTY INSTALLED EQUIPMENT (RPIE)

Each contractor is charged with the responsibility of
— identifying, as well as determining the criteria for all
cre s dtems required for successful mission accomplishment. When
the requirements have been determined the responsibility for
o sccomplishing the required RPIE materiel support program will
—* be assigned. This materiel support will include the necessary
gelection of spare parts to be stored at the mamifacturing
facility or at the launch site.

7.5 MAINTENANCE

The propoeed operstionn] mode of the LUNEX program is
unique in that it retains a1l the features of 2 resesrch and
development program. In the time period deslgnated as

igse "expedition", 1t can be expected that in addition to a variety
- of missions the systems will be modified and improved, the

launch faeilities and support equipment msy require modifica-
tion, and technical development may force program changes.
Since the expedition period is actually s continuation of the (
development and test program it is spparent that the systems .
. and technigues develgped during tosting may alsc be continued
for the Expedition.

N An evalustion vill be mede to determine the feasibility
% of having contractors support the program throughout its
' entire 1ife. However, in determining the total task, considera-
tion must be given to the available Air Force manpower, equipment
and facilities that may be used to support the LUNEX program. :

7.6 MANUFACTURING FACILITY CRITERIA

The equipment production facilities will preferably

consist of en existing large aerospace plant convertible to

LUNEX production with a minimum modification program. It may

be necessary to £ind s facility that is adjacent to, or easily
- accessable to navigable waterways. The facility should obviously

be located in an ares containing an sbundance of skilled manpcwer. _
- Mamufacturing Test Facilities adjacert to the mamfacturing

facllities would be very desirable {0 reduce transportation

problem.

bLo%
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Certain items, such es the large liquid and solid boosters
and propellant, will probebly be assembled at the Impex Isunch
Coamplex and special facilities for memufacturing these jtems
will be required at the launch complex. Thus checkout and
acceptance test facilities will also be reguired at the
launch complex.

s ' Many major mamnufacturing items, such as the Lunsr Landing
Stege and the Lunar Iaunch Stage, will be produced at the
mamufacturers' facility. This will reguire vropellant storage,
or & propellant mamfacturing capability at the vlant, plus
various test and check out facilities to support mamifeeturing.

As an example, the following test facilitlies will be
required to support the mamufecturing of the Iunar Iending
- and Iunar Isunching Stages:

a. Configuration--For each of the two stages a
Propulsion Test Vehicle Test Stend and two Flight Acceptance
= Firing Stands will be regquired. In addition, cold flow test
facilities conristeing of one pad and three structural towers
will be required.

. Two separate test complexes will ho_.peeded - one for
each of the two stages. There will be only one centrelly
located blockhouse with control and instrumentation carebility
for operating both complexes. Each hot firing stend would

i be located in accordance with a 2 psi exvlosion overpressure

eriteris. An explosive force calculsted on eguivelent LHo

calorie content to TN?, shows that the hot stends should be

a no cloger than 2000 to any other hot or cold starnd.
b. Test Ped Configuration and arrsngement - - Each
- hot test pad will consist of a concrete ped contzining the
lpuncher structure. The stage 16 erected by a mobile commercial
type crane, and personnel access Por maintensnce is by work
stand and ledders, or a cherry picker. No service tower wil)
e be required.
g
- c-. 'Jhrust Ievel Measurement - - '.{hrust 1evels will
-t the resu.'l.t to 'I;he engine mamracturer's cali‘bra.tion curve.

Tenking level is detemined by the Propellant Utilization

System.
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d. Altitude Simulation Unit ~ - A plemum chamber,
containing steam Jets up stream of its exhasust bell, shall be
attached to each engine for altitude simlation.

e. Flame Deflector ~ - The .design is & conventional
configuration elbow shaped shield cooled with a firex water
injection system.

f. Propellant Storage and Handling EQuipment - - A
central IO, storege and trensfer facility shall be provided for
each of the two test facilities. The Iunar Tanding Stage
facility shall store 350,000 1bs. of LO». Spherical, vacuum
ingsulated dewzrs shall be used. The transfer unit shall be a
motor operated centrifugsl pump with 500 gpm and 100 psi
discharge head capacity. The Lunar Iaunch Stage Test Facllity
Loihstorage shall econtain 18,000 gallons in spherical dewars
with & transler pump capebility of 200 gpm and 100 psl discharge
head. Distribution lines for both complexes would be prernbr:l-
cated, static vacuum, insulated steel pipe.

An Ifp storage and transfer faclility will be provided
at each hot firing test stand and the cold flow test pad. The
transfer system is an IH> gas generator system with air being
the thermal source. Pressuring level in each tank would be 100
psi. The IH, storage capecity requirement for each Iunar Ieunch
Stage facility is 15,000 1lbs. and at each landing Stage Site is
35,000 1bs. Again the storage feacilities would be spherical
dewars with segmented, prefabricated, static vacuum insulated

" stainlese steel pipe distribution lines.

-
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8. ~CIVIL ENGINEERING
8.0 INTROIUCTION

As part of the Iunsr Transport Vehicle study, consideration
was glven to the facilities required for the launch and support
of the Space Teunching System and the Lunar Paylosds. It was
assumed that the mamifacture of all boosters and the peyload
would be accomplished at existing factories. Facilities and
egquipment required for the mamifacture of large boosters may
be readily installed at factories having c¢learance sufficient
to handle the booster. Ilarge boosters such as required for
this program mst necessarily be transported over long distences
by specially constructed barges. By selecting mamfacturing
facilitlies and lsunch sites adjacent to nevigable waters,

a minimm of overland transport would be reguired. A signifi-
cant savings may be effected by providing launch ca.pa.bilities
at selective areas where existing support facilities, persomnel
housing, and assured tracking capebilities are available.

The logisilc support for the launch rates indicated in
this plan dictates that new propellant mamifacturing facilities
be constructed at the launch site and that transport barges and
cther vehicles be avallable to transport vehicle cmuponents
from the marmufacturing plants.

A modified. Integrated Transfer lsunch System 18 envisioned
for the Iunar Transport Iaunch System. The size ‘end welght of
the Space Leunching Vehicle, designated the BC2720, precludes
the transfer of the entire ILunsr Transport Vehicle after
assembly, but the Integrated transfer of upper stages and lower
stages separately with a minimim mating and checkout on the :
lounch psd mey provide increased relisbility and apprecisble
cost saving, '

In order to achieve the highest lsunch pad utilization
possible end to moke maximm use of specialized capital
equipment and highly skilled mdarpower, the application of
operations research technology will be regquired. To handle the
test lozd and the complex seguencing requirements presented
by the three-stage Space ILaunching Vehicle plus the Iunar
Payload, a computer controlled, integrated launch seguencing
end checkout system will be needed. It is desirable to
eccanplish the meximm amount of systems testing in a protected
enviroment prior :to locating the vehicle on the launch pad,
and to use the lenrich pad, in so far as is possible, for its
vrime purpose, that of preflight servicing and launching the
vehicle.
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8.1 LUNAR LAUNCE COMPLEX

The Lunar Transport Vehicle System has 2 requirement for
launich and support ferilities suitable for manned lupar flight
of a vehicle using s BC 2720 Space Leunching System. Investi-
gation of the launch psd requirements for a lsunch rate of two
per month indicates that from 4 to 6 launch pads would be
necessary depending on the launch site location and the means
available for handling the booster. There are no existing
lsunch pads capable of haudling this vehicle, nor are there, at
this time, facilities capable of conducting static testing of
the "C” booster and the launch of the complete Lunar Transport
Vehicle. It is possible that by combining the capabilities
for both static firing and launch in two of the peds required,
a significant cost saving may be gained and an accelerated
test program may be effected. This would provide a capability
for the launch of the "C" booster with or without solid boost
during RLD rlight test and for early test missions of the
Lunex Re-entry Vehicle. The development and flight test of
the "B" booster is planned at AMR during the development progrem.

It was assumed in the Lunar Transport Vehicle study that
the mamufacture of all boosters and the peyloed would be
accomplished at existing factories. New and added facilities
and equipment such as large forming brekes, special welding
Jigs, fixtures and machines, and large processing facilities
would be required. In plants of sufficient size these
facilitles and equipment could reau_:y be installed. Further
investigation comparing the relative economics of mamfacture
At the launch site versus manufacture at existing facilities is
required to insure an econamical choice.

Assemblies having a diameter exceeding 12 feet or
welghing over 200,000 pounds cannot be transported over
United States rallways. A load of 78,000 pounds is considered
to be the limit over selected highway routes. In as much as
both the "B" and "C" boosters of the Space Iaunch Systems have
dlameters in excess of 14 feet, transport from mamifacturing
Plant to the launch site must be by barge. The large quanti-
ties of boosters and the special envirommental protection
required suggest that specimlly designed barges be constructed
to transport these sssemblies. Harbors and docking facilities
wouzld be required nesr the mamufacturing facility and at the
launch site.

By locating the launch facilities at or near Cape Cana-
veral for an easterly launch significant savings may be

8.6 wnmz-s-hse.

. |

U’h:ul conteing lalermuiion wiecting the sctionsl delerse of fhe UnTied States within the ing of tha Espivoapd Lows, Tiis
US.C., Sechion 790 and 794, the trommision or revelation of which in any T M gh horizad person i+ prohiblied by low,

—- = —— =



- watoen

Tl i contains i
18, W.5C., Saclion 793 ond 794, the frap

effected. The use of existing administrative capabilities,
personnel housing, assured tracking facilities, and technical
support areas will provide a saving in costs and in leadtime
required for construction of support facllitles. Similar
gains may be made by locating launch facilitles at Point
Arguello for polar leunch. This does not mean that Cape
Canaveral and Point Arguello are the only ressonable locations
for the lsunch site. In fact, by extending the Atlantic
Missile Range in s westerly direction across the Gulf of
Mexico it is conceivable that a lsunch site in the vicinity
of the Corpus Christi Naval Air Complex would provide the
full use of AMR Renge facilities with minimum overfly of

_ Poreign lsnd macses. Likewise, extension of the AMR Range

in a northerly direction to the coast of South Carolina
would provide a similar accamecdation.

8.2 IOGISTICS

The logistic support for the lsunch rates indicated in
this study dictates that new propellant mamfacturing plants
be constructed at the lsunch site. Existing propellant
mprufacturing plants are inadequate and the leunch rates
mentioned would use the full capacity of a separate propellant
marmufacturing facllity.

a. Propellant use rates for a 2 per month launch
rate are estimated as follows:

(1) 1iquid Hydrogen mamufacture 50 tons per day.

(2} ILiquid Hydrogen storage _
@ lsunch ped 1.5x10% pounds.

(3) Iiquid Oxygen/Nitrogen
Manufacture 120 tons per day.

(4) Liquid Oxygen storage
@ launch pad b x 105 pounds.

Barges will be required for transport of boosters
from the manufacturing plant to the lsunch complex.

8.3 AEROSPACE GROUND ERVIRONMENT

A modified Integrated-Transfer-Iaunch System is envisioned
for the Iunar Transport Leunch System. This approach would
allov the camplete integration and checkout of the "B" booster
together with the Iunar Transport Payload in & protected

x ..
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enviromment simultsnecusly with the assembly and checkout of the
C2720 booster combipation at the launch pad. The pize and
weight of the BC2T20 Space Ieunching Vehicle precludes the
trausfer of the campletely essembled Iunar Transport Vehicle
from an integration bullding to the launch ped. It is feasible,
hovever, to mate and integrate the "B" booster with the Iunar
Transport Payload inside the protected emvirons of an integration
bullding and when completed transfer the "B" booster and peyload
assembly to the lsunch ped for mating with the C2720 essembly.
(See Figures 8-1 and 8-2). This can best be accomplished by

a cliffside location or extending a ramp from the integration
building to an elevation at the lsunch pad apyroximately equal
to the height of the C2720 stage. The assembly and checkout

of the "C2720" vehicle may be accomplished in two ways

depending on the specific location of the launch ped and its
accessibility to navigable waters. For a lsunch pad having

no direct access to navigable waters, the essembly and mating
of the s0lid segmented motors to the "C" booster would be
accomplished at the lsunch pad. The extended time necessary

to accomplish this assembly and checkout accounts for the
difference in the numbers of pads required. It is estimsted
that 6 launch pads would be needed for this plan. For a

lgunch pad having direct access to navigsble waters,. the
assembly and mating of the solid segmented motors to the "C"
booster could be accomplished at an interdim integration
building locaied some distence eway from the launch pad. After
assembly and checkout, the "C2720" cambination would be trans-
ported by & barge to the launch pad end mated to the "B” booster
and payload sssembly. By using this approach it is estimated
that I launch pads would be adequate for the 2 per month

leunch rete. Final confidence checks and integration of the
booster and facility interfrce would be accanplished at the
lsunch pad.

The TNT equivelent of vehicle propellants was estimated
in the following manner. The TNT equivalent of the liquid
propellants was taken at 60% of the total LOX/IH» load for
all stages. This is the figure currently used at AMR for TNT
ecuivalence for I0K/IHp. In this case, because of the great
qusntities of propellant involved, this degree of nixing is
unlikely and the 60% figure would be conservative. Solid
propellants are taken at 100% of the propellant weight. It
iz also considered that detonation of the solid propellents
mey cause the subsequent detonation of liquid propellants and
vice versa; but, the simultaneous detonation of all propellants

L
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is not likely to oceur. This philosophy resolves to consideration
of TNT equivalents of 1iquid propellants and solid propellants
separately and they are not additive. The TNT equivalent of
one of the four segmented solid assemblies is 680,000 pounds.
The 60% TNT equivalent of the total liquid propellant
load is arproximately 1,300,000 pounds. Using the highest
vaw— TNT equivalent (1,300,000 pounds) the inhabited building
T distance must be approximetely nileg from the launch pad and
- minimm pad separstior mist be approximately 1 mile. For an
Inhabited adjacent to a launch operstion, pad separation
would be miles. Tt is cobvious that the real estate problem
will be extensive. Far a coastal location of "C" launch pads
up to 18 miles of contimous coast line would be reguired for a
distance of 3 miles inland. ‘hese distances can be decrensed by
creating a buffer between the pads. Iocating the lsunch pads
in ravines or indentations in cliff side leunch locations might
T substantially reduce the land areas reguired. The pelective

c location and orientation of the integration building and other
e support facilities to take best advantage of topography would
R do much to decrease distances and reduce costs. .
The repeated launching of similar payloads in the Lanar
( Transport launching System and the extended time between lsunches
from each pad Indicates that a central launch control for all
. peds might b: desirsble. To avoid enalog signal line driving

problems and to allow grester distances than normsl between the
pads and the common blockhouse it is possible to use qigital
contrel for launch pad checkout and launch. Analog to digital

. conversion would essentially be accomplished at each launch

Pad and transmitted to the blockhouse via digital data 1ink.

With vertical mating, assembly and detailed checkout in the

_ vertical assembly integration buildings, only gross, survey type

i testing or a similated countdown end launch would be performed
at the lsunch pad, since test and vehicle subsysten sequencing
systems could be installed in both areas. Present day checkout
methods, because of the many manual controls and long-time spans
.dnvolved would not provide sufficient assurance of the high
rellability of the complex integrated systems expected in the

e Lunsr Transport Vebicle.
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