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FOREWORD

W ,“,-. g PR ‘%{‘r‘ 4 .

iThe Space TranSporfation Systnm (STS) 1s designed to nd{e
Space Operations avaiiable and eccnomically attractive ta
many users. .. This dictates efficient management :including
documented and controlled: interfaces, system capabilities
and sunport services. _Toward this end, a serfes of User
Handbooks is presented w describe various elements of. the
STS (1.e., 0rb1ter, apacelab Upper Stages, etc.).- .

This Handbook deeribes 'the bas1c Launch Site Accommo-
dations available for SYS Payload owners {users) at the
Kenredy Space Center (KSC) Florida, and at Vandenberg Air
Force Base (VAFB) California.
The - cbjective " of © this Handbook is to provide optimum
matchup of » STS "User(s) :payload requirements . with : the
avai'lable launch: site capabilities.- The ‘accommodation
information is presented to assist and guide STS User(s)
in tha launch site operational.planning. . The Handbook,
~used as a .planning tool, should enable efficient and
timely integration of all payload requirements into the
STS and Taunch site capabi11t1es.

The Internationa1 System of Units (SI) will be incor-
porated in this Handbook at 2 ‘ater date. to conform to
NASA Publication SP-7012. :
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SECTION 1
INTRODUCTION

i3

1.1  PURPOSE

‘-.f"‘-‘ FPRTRS .
R N S ET PRI TR

R R S S AT R . r e ediisiet P
This Handhook provides information concerning planned PayloadlLaunch Site Accom-
modations for Space Transportation System {STS) operations at the Yennedy Space
Center {KSC)} Florida, and at Vandenberg Air Force Base (VAFB)Western Test Range
(WTR) California. - This handbook is one of the user-orienteddocuments required
by the STS User Handbook (see Appendix D for complete list-ing of user-oriented
documents), and is also Volume VI to the KSC STS Ground Operations Plan,
K-STSM-09. - The information cantained herain provides the STSUser(s) with
available launch site capabilities, and processing requirements for launch site
accommodations.

ks

[ R .g‘,‘;";‘ E Y Rk R e s I TR R oL S
The Handbook is intended to be used as a guide to the STS User(s) for payload

operations planning, and as a basis for negotiating payload processing plans
with the launch site organization(s}. This should ultimately enable the STS
User(s) to achieve the primary goal of an efficient Payload Processing Plan at
the launch site which provides an effective means of matching the requirements

to capabilities.
1.2 SCOPE

) B e S e R e T BT i
Payload Processing has two key phases, planning and operations. This Handbook
addresses the planning phase, which spans those events from the initial contact
between the STS User and the Launch Site personnel and through the period unti)
the preparation of Detail Plans for processing the payload at the Taunzh site.
These are the plans which will be impiemented in the operations phase. (The
operations phase spans those events from receipt of & payload (and its unique
support equipment) at the Taunch site, through the satisfactory completion of
the mission.) Figure 1-1 illustrates this planning phase, and references the
applicable handbook paragraphs.

The fo]]ohing overview describes the contents of this Handbook, and the format
used to assist the STS User{s) to locate pertinent needed information for
launch site payload planning operations:

a. Section 1I introduces the KSC Organizations and key personnel who
are responsible for coordinating with th: STS User(s) during the
formulation of the launch site processing plans. It identifies the

- KSC organizations that will interface with the STS User during the
on-site and off-site payload operations. It also presents an over-

 view of the planning process, leading to the commitmert of launch
site resources to meet the STS User payload requirements.

b. ° Section III describes the Standard Ground Processing Flows for both
. horizontally and Vertically integrated payloads. It also identifies
some of the variations to these standard flows which can be accom-

modated.

1-1
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c.

d.

i.

Jo

PR -t N L DR e 2y D S Aot B BT AP L VT R
.Section V describes the Administrative and Technical Support and
- abbreviated description of their capabilities, available to an STS
-User. : The planning process includes the determination of required
'services, and a commitment of those services to a specific payload

i ik

: Section VII ¥includes a Payloa

éﬁﬁ%ﬁﬁ&%ﬁwfﬁl_h%&&gﬁayukd'chkt»n 'f;”*iﬂv,.;',, ”“*j“*va oL,
'Section IV - presents a summary of Facilities Capabilities and an ab-

Breviated description of available support equipment at KSC that are
candidates for utilization by the STS User{s). Summary information

 is presented in matrix format, to assist potential STS Useri{s) in

the selection of viable candidates.

At

or STS User.

R R DR A gl v oo i S I
- section VI contains mandatory Safety requirements for ground opera-
‘tions, and design of payload unique ground support equipment.

It also describes the constraints/guidelinas to assist the STS User
in meeting all the requirements. ; L
i ey, :gjj,ﬁt.@g;;.: - e IR IF R\ A ER R T ".&g; :;;ﬂi\@?f&fﬁ-;‘x"-.;f-}é:

! d Processing Requirements Checklist
{using representative functions) to assist the STS User and Launch

Site personnel in establishing the Payload prccessing requiremens.

" It also discusses the required Documentation ¢o be provided by the
- STS User, and the documentation which will be provided by the |

Launch Site to the STS User. . It also describes the Schedules, rang-
ing from top program levei to daily working level. 'The STS User
will contribute to the uevelopment of these schedules, throughout
the complete payload processing cycle at the launch site.

T S S P TS S

‘fSéEfioh'ViiI ‘specifica11y Eddréééeé thé Pay]&éd Proceésfng Aécommo-

dations at VAFB. This includes operations, facilities, services,
and typical flows for payload processing operations at Vandenberg

Air Force Base.
S L

I3

Section IX presents some 6dﬁsfderétions for the STS User péy]oad

design, which are based on launch operations experience and
requirements, and will contribute to a smocih flow without waivers
or lost time. .

" section X describes the User Charges associated with payload pro-

cessing facilities and support services at KSC. The User Charges
for YAFB facilities and support services are TBD.

Section XI ~describes the STS User interface with KSC's Public
Affairs Office.

Appendices:

(1) Appendix A contains a list of all documents referenced in this
Handbook .

(2) Appendix B contains the Safety Requirements for Hazardous
Ground Operations/Checkout Procedures.

(3) ° Appendix C contains a Glossary of terms and definitions.

1-3




-, §(4) Apﬁéhdix D contains a listing of User-Oriented Documerits.

: LR AN

1.3 AUTHORITY o . o ‘ _
R NI 14 st L e BR e G el e R
This Handbook is the KSC Level 111 implementation required oy the. Mission and
Payirad Integration Office, NASA Headquarters, letter dated September 24, 1973.
"It is also required by the KSC Launch and Landing Project Plan (KSC Document
K-SM-01), the KSC STS Ground Operations Plan (KSC Document K-STSM-09), the STS
Users Guide and the NASA Headquarters Document, “Safety Policy and Reguirements

for Pay]oadsVUsing the STS."

[ LT .
L L

1.4 DEVIATIONS L
PREERRIEE 1 PR AE Wikt 1 CRE RN P AR LS B W PR RIS A AR e Sl
‘Deviations (if required) from the standard operations and capabilities present-
ed in this Handbook, should be discussed with the Launch Site organization.
The Launch Site Suppart Manager (LSSM) is the STS User's single point of con-
tact for assistance in planning payload operations, and is responsible to pro-
vide guidance and commitments on the launch site operations that can be accom-

niodated. . .

T

1.5 REVISIONS "
T PR YO T 1 . e PR U R R E 7. LT i o

This Handbook is not presently tnder a configuration control system, however it
will be periodically updated to remain useful to STS User(s!. Recommendations
shouid be submitted to J.F. Kennedy Space Center, Kennedy Space Center,
Florida, 32899, Attention SP-PAY-A. Telephone {305) 867-3921. STS Users
requiring copies of this Handbook should make their request on company, or
Government letterhead, to this séme address.

1-4




,Thié'seétion”deéérib
site host role, payload processing guidelines, and the taunch site planning pro-

2.1 KSC ORGANIZATIONS

.- SECTION II |
MANAGEMENT AND ORGANIZATION

4

'§=the.mdﬁa§émént FbTés of KSC.dfgahiiAfiohs, the Taunch
cess required for payload operations at KSC.

: Ty

R | E RN

The following ba;gg;éphg deééribé the KSC management roTés of ®3C organizations

.

and the interfaces required for KSC STS Payload operations..

D TR gEr S e CRNEPR - CRRL DR P A g, R e L
2.1.1“ Shuttle Projects Office (SP). * The KSC Shuttle Projects Office is re-
sponsibTe for overal] management and planning of all STS program activities, .
for which KSC is responsible.s This includes management and planning associated
with design and development of STS Facilities (including launch, landing, and
refurbishment), Shuttle Ground Support Equipment (GSE}, and STS ground opera-

‘tions. ' SP also nrovides support to the Johnuson Space Center (JSC) Shuttle Pro-

gram Manager for Systems Integration Reviews. The SP relationship to KSC is
sho-n in Figure 2-1.' The following SP Offices (Figure 2-2) shall provide the
Tisted management roles. L - :
S PR TN L PR SRR SRS 1 2 ‘ RS R
a. ~Operations Planning Office (SP-OFN) is the central contact between
KSC and JSC ShuttTe Payload Offices. - SP-OPN and Payload Integra-
tion 0ffice (SP-PAY) are directly involved in the Shuttle/Cargo In-
tegration planning. y . ,
S gheys s T AT 7 TaipsT
b. Payload Integration Office (SP-PAY) will designate a Launch Site
Support Manager (LSSM) for each SIS Payload. - SP=PAY, thru the
LSSM, is the central contact between the STS User and KSC for
coordinating the payload ground processing requirements. - The
central contact for the LSSM in payload integration into the
Orbiter will be SP-OPN, thru the KSC designated Shuttle/Carg
~Integration Manager. .

RN (T SE L P

c. Flight & Ground Systems Office (SP-FGS) is the engineering office
responsible for technical integration of on-Tline Shuttie accommeda-
tions. This includes facility interfaces for payload-suppli=d
Ground Support Equipment (GSE), GSE as required, conmunications,
etc., as well as required Payload-to-\chicle testing compatibility
analysis.

2.1.2 Space Vehic}e Oﬁeréffahs (V0). The VO Director is respoﬁéible for the
management and technical direction of preflight, Taunch, and landing activities

for STS vehicles and payloads at KSC.

2.1.3 Deéign Enﬁfneefiﬁg (DE}. The DE Director is responsible for the plan-
ning, development, design and acquisition of all ST3 facilities, systems and
equipment, and for their modification and rehabilitation.

2-1
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-2.1.4 " Technical Support (TS).” The TS Director provides {or makes arrangements
for the provision) of all technical support required in the conduct of KSC STS
launches and tests. This includes management and direction of overall mainte-~
nance of the KSC facilities, test and launch complexes, and all ground instru-
mentation systems. ] _ o
et e e RS : st RS S e i, - B SR
"2.1.5- Safety, R&QA,"and Protective Services (SF). The SF Director is respon-
sible for the safety, reliabiTity and quality assurance programs, and the pro-
~tective services (security and fire/rescue) at KSC. - Additionaly, the SF Dir-
“ector is responsible for KSC activities at Cape Canaveral Air Force Station

- {CCAFS) an berg Air Force Base {VAFB), g Lo

d Yanden rce e ,
i R R R g e e R

T T SR
2.1.6 * Administration and Menagement Operations (AM).*.The AM Director pro-
vides the Tollowing centerwide services: resources management, financial man-
agement, civil service personnel service, industrial and management engineer-
ing services, physical space utilization and assignment, manpower and organiza-
‘tion, printing and distribution, 1ibrary, graphic arts, publications storage
and issue, non-appropriated fund activities, janitorial services, and
maintenance of roads and grounds {exclusive of launch areas).

T e R

!

2.2 LAUNCH SITE HOST ROLE o
S Mt T LT e AR g R S AR
In performing pre and post launch operations for any payload, a wide variety of
factlities and services are required. Utilization of required services by any
one payload is normally less than the total capability. In order to eliminate
duplication between users, and Provide optimum use of available/required capa-
bilities, KSC has identified a "host" concept applicable to all STS users.

“ This concept means that payload interfaces and services required at the launch
site are made available to all STS users. The user retains primary responsi-
 bility for payload performance, and off-line processing (see Section IIT) of
their respective payloads. : L

o RN+ 2!

BT . awed

Fulfillinj this role requires that various payload operations be integrated by
KSC with STS and other users which have commitments for Tauch site resources.
This involves negotiating any new capability required for cost and schedule
impact; scheduling available facilities, support equipment, support services,
and personnel.

This "host" concept applies to one-of-a-kind payloads, and to multi-use vari-
able configuration payloads. Rapid response by the Launch Site may be re-
quired to turn around facilities, support equipment and services from one pay-
Toad operation (mission) to the next. This is significant to the "host" con-
cept, in that resource commitments may vary dependent on the mission type and

frequency.
2.3 LAUNCH SITE PAYLOAD PROCESSING GUIDELINES

These guidalines arg'presented to assist in the planning of an efficient and
minimum cost operation without compromising requirements.

a8. yhe STS User is responsible for all off-site and off-line (see

Appendix C for definitions) procedures and operations affecting
only his hardware.
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b. ' The Launch Site Host is responsible for managing all payload to
* payload and payload to Orbiter operations.

c. Uberations'should be p]éﬁhgd to minimize turnovers/moves from one
agency or test site to another.

d. All possible operations should be accomplished off-line, to mini-
mize potential impact on STS turnaround.

e. Interfaces previously tested, that were demated for shipment, will
. be remated and subsequently reverified at the launch site. Those
not demated will not require interface verification.
2.4 LAUNCH STTE SUPPORT PLANNING
o ST T Claadl \‘h‘n&v_‘i&fa L , ] o _ O B LR .
The following paragraphs describe the payload planning process, and the roles
of the LSSM and the Launch Site Support Team for the preparation of the Launch
. Site Support Plan (LSSP). o _ . ,
U MR RIRG L e a Lg ge
~2.4.1 "Launch Site Support Manager (LSSM).: The LSSM is the STS User's point of
contact for the launch site. . He is assigned in the early conceptual phase of
the payload program, and becomes the launch site "host" for the STS User. .
- Individual L.SSM assignments for each payload are contained in K-STM-03.2, "Pay-
load Integration - Schedules and Status Summary" published monthly by SP-PAY.
These assignments may also be obtained by calling (305) 867-3183 for Spacelab
Payloads, or (305) 867-3921 for all other payloads. The role of the LSSM is as
tollows:

a. The LSSM should become acquainted with the STS User_brgahiiatioh,
to initiate an exchange of information relevant to the anticipated
launch site operations. ;

b,  Place emphasis intially on the long lead items requiring Construc-
tion of Facility (C of F), or items that could possibly affect pay-
load design, and early resolution of items that could pose poten-
tial problams.

c. Offer advice regarding techniques and'procedures useful for flight
preparation, drawing on the background and knowledge of the support
team (or other organizational elements of the Taunch site).

d, © Interpret, as necessary, launch site requirements, cpeitations and
capabilities, and assist the STS User in developing requirements,
*and planning specific launch site operations. (Paragraph 2.5.1

i further identifies those Taunch site responsibilities to be carried
| out by the LSSM.)

1
N
'

e. ! When the STS User's requirements are identified, “he LSSM will
* coordinate and transmit them to the appropriate KSC organization
| for implementation.
i .

f. | When the internal implementation plans become firm, the LSSM will

coordinate the preparation of the applicable Launch Site Support
Plan {see paragraph 2.4.4). -
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. 2.4.2 ¢ Launch Site Suppgrt Team. Fo110w1ng a551gnment of the LSSM a team of

supportTng personnel will be established to represent the various Center Direc-
torates in the planning of specific pay]oad accommodations. --The Launch Site
Support Team members will have expertise in all aspects of pay1oad launch
operations, and wi11 be availabie to the STS l'ser through the LSSM. - This team
will interface with SP-OPN personne] to ensure adequate 1ntegrat1qn of on-line
operat1ons..¢ : . _ o
g «ae~~4e*nte g : o B i et e
2.4.3 Payload Planning Process.‘ The 1aunch site payload p]annind process is a
chain of events which begin with initial contact between a STS user and the
LSSM. - This planning process ends when implementation of the detail plans .
begin at the launch site. : Planning for launch site processing takes place in
parallel with the planning for payload integration and cargo integration acti-
vities conducted vy JSC (see STS/Payload Integration Activities Plan, for
description of the pay]oad/cargo 1ntegration act1V1t1es) ,
S R gl e o SR R - N ESI
a. ‘Identification of Requ1rements.‘ During in1t1a1 contacts w1th the
- [SSM, the 375 user should identify the launch site support and test
requ1rements that will be imposed on the launch site..: Section
VII of this Handbook provides a checklist to assist in the identi-
fication of these requirements. The Checklist is corre1ated to the
appropriate Sect1ons of this handbook
' A e R L e R :;%w R ar
b. Refinement of Requirements. Upon comp]etion of the requ1rement
identi{fication and transmittal, an iterative process ensues where1n
-the STS user refines his requirements and the LSS begins prepara-
tion of the Launch Site Support Plan (see Figure 1-1). The four-
stage safety assessment reviews {conducted by JSC in j accoruance
with JSC 11123) are a part of this jterative process., This itera-
tive process continues until the detailed Payload LSSP is approved
by the LSSM and the STS User. Approval of the Launch Site Support
- Plan marks the beginning of the implementation phase of the SIS
user association with the NASA Space Tran5portat10n System.
iele Dt ey At e L iR
Z.4.4 Launch Site Support P1an (LSSP) The LSSP is prepared upon comp1et10n
of coordination and negotiation betweeen the STS User organization and the
LSSM. The plan is a commitment of Jaunch site facilities, support ecuipment,
and services to the STS User for a given time period. A more detailed enplana-
tion of the support plan is contained in the documentation portion of Section
VII.

-
1

2.5 RESPONSIBILITIES

The responsib11‘t1es of the Launch Site (host) and the STS User are described
in the fo11ow1ng paragraphs.

2,5.1 Launch S1te. Launch site responsibilities during the p]ann1ng stage in-
clude the following: {

a. ldentification of launch site capabilities (Sectionsrlv and Y).
b. Identification of launch site processing requ1rements {Sections III
and VI).
!
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c.

€.

f.

n.

Prdﬁfde Qﬁidaﬁ&e to STS Usér bn‘design énd‘checkout opératiohs, as
influenced by launch processing (Section IX). -

'ProQide advice.to'STS User on succéséfu]ltethniques and procedures

for launch processing (Sections VI and IX).

ProQidé'Qua1ity Aséhféhce gh#dance to the STS User during launch
processing operations (as required).

Identify the required procedures control (Sections VI, VII, and
Appendix B). e )

P]anhthe‘inﬁegfﬁtion of STS and Payioad Elements into cargo.
P]an the checkout of STS/Payload interfaces, prior to mate.
Plan the integrated pa;load/STs launch operations.

Define the overail bdy]oad-flow through the launch site..
Develop the Launch Site Support Plan {LSSP).

Determine Faciltity Utilization Schedule to accommodate STS User
requirements.

De#é]op an Activation/Deactivation Plan for fa¢i1ities and support
equipment committed to the STS User.

Identify cost and accounting methods of payload accommodétiohs.

2.5.2 TS User. The responsibilities of the STS User organization during the
planning phase, in support of the launch site organization, include the follow-

ing:
a.

b.

Establish specific test requirements‘(Sections III and VII).

Identify facility support rédﬁirements.

Identify a single poi.t of contact for transmittal and receipt of

Taunch site support requirements and plans.

Identify activation/deactivation requirements, associated with uni-
que support equipment.

Identify support services and equipment requirements (Section V).
Prepare procedures, énd perform off-line ﬁvocessing (Section VII).

Provide input to, and review of, integrated procedures for on-}ine
STS testing (Section VII).

Identify hazardous operations (Section VI).
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K.

Pa rform a safety assessment (Section vI).

P] an STS User test suppor't for integrated operatwns (Section III). '

iEnsure tnat costs to be 1ncurred at the launch site are 1dent1f1ed

(Section X).




SECTION III
PLANNED PAYLOAD OPERATIONS

3.1 GENERAL

-~ This section describes typical operations which must be performed to ready a

.Payload for launch on the Space Shuttle VYehicle (SSY).  Payloads for each
Shuttle are manifested by JSC into a complete Shuttle cargo. KSC then pre-

. pares an integrated ground operations fiow for each Shuttie flight. A part
of the integration by KSC is to determine whether the payload will be in-
stalled in the Orbiter at the OPF or at the launch pad. Certain hazardous op-
erations cannot be performed in the OPF; consequently, some payloads must be
installed at the launch pad. The type of hazardous operations to be per-
formed, is the most important criteria in deciding whether a payload will be
installed in the OPF or at the launch pad.

In order to cbtain the shortest possible Shuttle Turnaround Flow, KSC will
perform simulated Orbiter to Cargo Interface Yerification of the entire cargo
prior to installation into the Orbiter. Cargo Interface Verification will be
conducted in one of two facilities, the 0 & C Building or in the Vertical Pro-
cessing Facility {VPF). (The VPF is also called the SAEF #1.) Figure 3-1
shows the standard flow of both horizontally and vertically integrated pay-
loads at KSC. .

Payloads which are integrated horizontaliy in the 0 & C Building are normally
installed horizontally in the OPF. Payloads which are integrated vertically
in the Vertical Processing Facility :ce normally installed vertically at the
Launch Pad. These two types of functional flows are described in detail in
subsequent paragraphs.

3.2 HORIZONTALLY INTEGRATED PAYLOADS

Horizontally integrated payloads are received, assembled and checked in the

0 & C Building prior to mating with the Orbiter at the Orbiter Processing .
Facility (OPF). Since most payloads which are integrated horizontally consist
of Spacelab payloads, the terminology used to describe horizontal integration
activity is tailored to Spacelab Operations. A typical Timeline for horizon-
tally integrated payloads is shown in Figure 3-2, Specific timelines for the
ground operations portion of each Shuttle Flight are prepared and published by
KSC/SP-OPN, see the latest issue of the K-STSM-09, Volume II, Operations Pro-
- cessing Analysis.

3.2.1 Payload Receiving at the 0 & C Building. The S$TS User will be respon-
sible for providing his own transportation to the launch site. Intersite
Transportation Equipment (ITE) under the controcl ot KSC may be used. The ITE
is described in Section IV of this Handbook. KSC is capable of receiving pay-
load elements shipped by air, overland or by sea. Horizontally integrated
payload elements are received at the 0 & C Building. KSC will provide support
(e.g.}fork 1ift and operator) as agreed to in the Launch Site Support Plan
(LSSP}.

3-1
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Recelving functions 1nc1ude off 1oad1ng the Spacelab pa11ets and other pay1oad
elements from the carrier w0 the receiving area of the 0 & C Building, post-
shipment cleaning and removal of covers, and transfer to a work area in the
0&C Building. | i

a. Receiving funot1ons and aill subsequent operat1one in the D&C Building
will be managed by KSC ut111zing a payload integration contractor.

b. The 0&C Bu11d1ng env1ronment is maintained at C]ass 100 K zleanli-
ness, 75 + b degrees F and 50% max1mmn re]at1ve hum1d1ty. _
4' : S R kiR ' o
3. 2 2 Mechanica1 Assemb]y of Pay]oad.-rPay1oad processing w1.1 proceed ac-
cording to previously prepared and approved plans, procedures and schedules
which incorporate inputs suppiied by the STS User. . These plans, procedures
and schedules are incorporated ir a Work Control System which documents au-
thorized work activity to be performed by the various disciplines (e.g., engi-
seering, safety, R & QA, etc.). Daiiy planning and scheduling meetings wili
be held to update and mod1fy plans, procedures, etc., as necessary, based on
status of payload processing. - STS Users will participate at these meetings
‘(as required), to supply payload peculiar work-around solutions and authoriza-
tions for waivers/deviations to previously established work. - It is important
that any payload ~riented work, prob]em resotutions, tests, sh1p -short hard-
wara, etc., which are deferred from off-site 1ntegration be jdentified as
earfy as possible for incorporat1on into work-arnund planning and scheduling
to avoid impact to On-line STS processing., The mechanical assembly functions
of Pay]oads in the 0 & C Bu11d1ng cons1st of the fol]ow1ng
camLe
a. The Space]ab traln of pa]lets and racks w11] be bui]t—up in the 0 & C
Building utilizing the pallet and/or rack stands.: All work which
can be accomplished prior to transfer to the Spacelab integration
workstand will be done during this period. Bridge cranes, handling
fixtures, slings, etc., will be available for transfer of payloads
wh11e integrated on Space]ab e]ements.

b. Fo]]ow1ng mechan1ca1 bu11d- up of the pay]oad train. the Space]ab
_elements will be transferred to the Spacelab 1ntegrat1on workstand
for 1ntegrat1on w1th the Space]ab modu]e/1g1oo. L P

NG i e ' . -15&.:.1{{ :'Ph-‘uu . yl’.f..a- e 1‘;) ‘:I";l; i

Ce Space]ab operat10na1 hardware w111 have been undergo1ng refurb1sh--
ment and build-up in parallel with payload build-up. After build-up
- of the total Spacelab and payload configuration in the workstand, the

. module aft end cone will be installed, pallets will be positioned and
~utilities cornected between pallets and module, and servicing
performed as necessany.

d. The mechan1ca] integrat1on of the Space1ab e]ements 1nc1udes'
. L 7 G L R L i
{1) Mounting the racks on the rack f]oors
{2) - Joining the pallets into trains -
.. _(3) - Removing the transport instrumentation
*“{4)  Installing the ship-short equipment
(5} Joining the rack floors
f6) Installing the interconnect lines

(7)  Attaching handling GSE
3-4



k

(8) Transfering to the workstand .

(9) Installing the rack set on the workstand

(10) Removing handling GSE o :

(11) 1Installing the rack set in tne module

(12) Installing the aft end cone on the workstand

{13) Mating the cone to the module

{14) Installing the paliet on the workstand

(18) Removing handling GSE

(1€} Installing the PSS & MSS panels in GSE

(17) Installing the experiment peculiar equipment in PSS & MSS
Aft Flight Simulator

3.2.3 HoriZﬁhta] Cargo Intéération. The Horizontal Cargo Integration is plan-
ned to accomplish the following:

] Verification of Spacelab-to-paylead utilizing ATE programs/procedufes
- and payload peculiar software as appropriate.

e Mission sequence simulation of on-orbit operations utilizing QIA/ATE
software.

o Simulated Shuttie Interface Verificaticn test of a cargo consisting
spacelab pallets, and an automated (or free flying) spacecraft.
dage . L o e Lo PO TR S L e
Spacelab systems testing is conducted in one of the horizontal integration
workstands. If the complete Shuttle cargo for a flight consists of a Spacelab
moduie and/or pallets, all testing will be accomplished in the Spacelab hori-
zontal workstands. This inciudes the simulated Orbiter to cargo interface
testing. If the Shutile cargo consists of Spacelab paliets and an automated
spacecraft, the Spacelab pallets are moved from the Spacelab horizontai inte-

. gration workstand to the horizontal CITE stand where it meets the rest of the

Shuttle cargo. The test is then conducted in the horizontal CITE Stand. A
functional diagram for CITE is contained in Section IV of this Handbook.

The Verification of Spacelab systems include the following: i
sgpBsetd T s SR sl e ) -
a. Verifying the experiment peculiar GSE interface
b. Pre-power on bus fsolation test .-
¢. Verifying the cooling system with power up
d. Verifying the Spacelab to the GSE interface
‘@. Loading of the suftware and verifying the routines
f. Functional verification of intefaces with power up
g. Functional test and calibration of experiments
h. Spacelab to simulated Orbiter interface test
1. Compatibility Test. . .
'J.  Man-machine interface test . _
k. Spacelab Orbiter mission sequence test
1. Stowing the non time critical items
m. . Remova} of the PSS & MSS panels from GSE, for movement to the OPF for

installation




i
]
!

n. - Payload service as required .
o. Disconnecting the GSE and the Orbiter simulator
p. Shakedown inspection . . - . - Ce e , .
q. Weight and center of gravity test (if required)
r. Yerifying the Orbiter to payload interfaces
- s. End-to-end testing (if required)
3.2.4 “Move from 0 & C Building to OPF. The Spacelab along with any other -
payload(s) will be hoisted by bridge cranes and strongback, installed into the
payload canister, and moved to the OPF by the canister transporter. Environ-
mental conditioning, via air purge and system monitoring, are provided during
- transport to the OPF. The canister, transporter, environmenta];conditioning
unit, transportation instrumentation set and strongback are described in
Section IV of this Handbook. ;

a. Transportatinn operations are conducted by a péy]oad integration
contractor under the management of KSC.

' ) 1
b. Transportation operations include:

R o 1
(1} Payload preparation for movement :
{2) Demating the Spacelab and the tunnel {
(3} “Attaching the strongback ;
{4} -Installing the payload in the canister '
(5} Removing the strongback
(6) Closing the canister
(7) Transporting to the OPF

3,2.5 % Cargo Installation into Orbiter at OPF. Cargo removal from the .
canister and installation into the Orbiter will be accomplished in the OPF.
The cargo to be installed will be hoisted, in a horizortal attitude, from its
canister/transporter, positioned over the Orbiter, lowered and secured in the
payload bay. The strongback and facility crane will support this operation.
After cargo installation, the Shuttie/cargo interfaces will be connected and
_verified. An Orbiter Integrated Test (0iT) will be conducted to complete the
verification of interfaces between the cargo and the Orbiter . This will
include validation of payload data via the Orbiter data system, where

applicable. t
- ; : BaX .

End~td-éhd tests to verify thé‘communicéfidﬁs aﬁd dﬁfaﬁgysféﬁulinks:fof‘the
payload, Shuttie, TRDSS; MSS, POCC, and NASCOM, including verification of
system operational software will be performed, only if previously scheduled.

T T LR
by u:éé—z, AR AR

¥ L 2 T o0 L L LTI Cui :
“Upon completion of testing, the inspection access platforms will be removed.
Final closeout of the payload will include removal of any remaining environ-
mental enclosure/covers and closing/latching of the payload bay doors. - The
payload bay environment with the doors closed will be maintained by providing
a faciiity purge of Class 100, guaranteed Class 5000 air at 70 + 5 degrees F
temperature and 30 to 50 nercent relative humidity after closure of the

paylcad bay doors. At this point, the Orbiter will be powered duwn for move

E L IENPORT NP
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to the VAB. (No poher or pupge‘are proVided from this point dnti] completicn
of the Shuttle vehicle assembly in the YAB.)

a. The OPF Opehations nt11 be conducted by a Shuttle integration con-
tractor under KSC management.,

b. OPc onerations 1nc1ude

ﬁ:Upen1ng the canister .
. Attaching the strungback «: .
2 Aemoving the Payload and 1nstall1ng it into the Orbiter
“ Installing the tunnel in the Orbiter
Mating the Spacelab to the Orbkiter interfaces
Interface verification test -
‘Integrated Orbiter/Spacelab test
Payload final servicing {as required)
Pay1oad bay c]oseout _
; B T . umhm' - 4”:’ A =
3. 2 6 O*b1ter 0perat1ons from OPF to Launch Pad. Upon comp]et1on of the OPF
activities, the Orbiter will be towed to the VAB for transition from the hori-

" e T y— w— —
WO~ lohd—
LA P P N e

~zontal to the vertical position. . Environmental conditioning will not be pro-
.vided during transit between OPF and VAB, or during Orbiter stacking opera-

tions. It will be supplied after the Orbiter is mated with the External Tank
{(ET} and during transit to the launch pad. . The Orbiter's cargo is quiescent
during VAB operations with no access planned. # Premate activities will be -
accomplished to prepare the Orbiter for mate with the external tank and solid
rocket boosters. Payload bay purge air downtime to accommodate the move from
the OPF to the VAB, hoisting and mating operations, is a minimum of 14 hours
{it may be as much as 40 hours during early flights). i When mating of the
Shuttle elements on the riobile launch platform (MLP) are complete in the VAB,

" the facility will provide a purge of Class 100, guaranteed Class 5000 air at

70 + 5 degrees F temperature and 30 to 50 percent maximum relative hum1d1ty
to the payload bay. Shuttle power will be available after the MLP and ET in-
terfaces have been connected and veW1fied

. e LES ‘“\ ’

'rollowlng the complet1on of mating and Shuttle system interface verification

checks with the mobile launch platform, the stack wili be rolled out on the
crawler transporter to the pad while maintaining the air purge to the payload
bay. “The Orbiter will be powered down during transit to the pad; conse-
quent]y, power will not be available to a payload during this time unless it
is prov1ded by the payload. o .

el s e B L e ‘ W e , L
3.2.7 . Launch Pad Serv1c1ng and Launch. Aftep the MLP has been mated hard
down on 1ts mounts to the launch pad, and umbilicals connected, an interface

“verification test will be run to verify the 1ntegr1ty ana serv1ceab111ty of
- the pad/Shutt1e system 1nterfaces. ‘ . ‘

g am .

Access to pay]oads is not p]anned at the ]aunch pad However, the capab111ty
exists from the PCR, of opening the Orbiter payload doors and accessing the -
payload from the PGHM's extendable platforms. Payload Users requiring pay1oad
access at the pad must pay for additicnal Orbiter turnaround time.




The additional Orbiter turparound time includes 6 hours to open and close the
Orbjter payload bay doors, time to install and remove any GSE, and payioad
service time. Launch pad operations will be controlled from the LCC, similar
to operations in the OPF. The Orbiter-Pad payload cabling interfaccs are
shown in Figure 3-3. _

a. After launch there are no planne® routine or contingency in-flignt
activities involving STS User organizations at the launch site.
Should a situation arise to warrant such support, arrangements would
be handled thirough the LSSM.

b. Launch pad servicing and launch operations include:

Matirig the MLP to the launch pad
Orbiter power on

Launch readiness verification
~Cabin closeout S
Payload servicing {as required)
Yehicle closeout and secure GSE
Launch countdown

SN PO N -
e e s Vr® et N St

3.3 VERTICALLY INTEGRATED PAYLOADS

PR AR e i

Vertically Integrated Payloads are normally received in Payload Processing
Facilities (PPFs), see Section IV for PPF location map. .These payloads &-
consist primarily of automs'ed payloads involving upper stages; consequently,

~ the terminology used to descrite verticai payload integration is tailored to

Automated Payloads and Upper Stages. - These payloads normaily involve hazar-

dous operations which are conducted in Explosive Safe Areas (ESAs), which are

located on CCAFS, . Yertical integration into a complete Shuttle cargo is

- done in the VPF located on KSC. A typical flow for a vertically ‘integrated
payload was shown in Figure 3-1, A typical Timeline for Vertically Integrated
Payloads is shown in Figure 3-4.

Specific timeliness for each Shuttle flight are contained in the "KSC Ground

Operations Plan - Operations Planning Analysis," K-STSM-09, Volume II,

published by KSC/SP-OPN. )

i [ S a R~ S R ey VIR TIRTUE & : itk

°3.3.1 Receiving, Buildup and Off-Line Test. ' The STS does not provide payload
transportation to the launch site. TITE which is under KSC contrul, may be
used on a reinbursement basis. - ITE is described in Section IV of this Hand-
book. - KSC is capable of receiving payloads shipped by air, overland, or by
sea. 'Yertically iniegrated payloads are normally received in one of the
following payload processing facilities; Buildings "AE", "AQ“, “AM", SAEF #Z,
or Hangar 3. - :

g I , .- S _':5' : . ' . et - O
a. Receipt and physical inspection are the responsibility or the STS
User. KSC will provide support {(e.g. fork 1ift and operator, crane
oper?tor) if required and scheduled (via the launch site support
plan). , .
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b. Following receiving operations, the Spacecraft will be “built-up" to
its Taunch configuration. This "build-up" will include assembly of
such things as solar panels, antennas, and other items which were
shipped separately to the launch site. This bujld-up in the PPF will
not include operations involving crdnance, cryogens, or hypergols.

c. Following the build-up operations, the Spacecraft Testing (0ff-Line)
will be conducted as requested (and planned) by the STS user. . This
testing will be conducted with all payload peculiar GSE being sup-
plied by the STS user. When testing is complete and the spacecraft
is ready to move to the next checkout area, the ground : checkout
equipment will normally remain in the PPF (which is usually “dedica-

ted" to that particular spacecraft) until it is launched. Hardline,
RF and OIS equipment is available to tie the spacecraft to its check-
out equipment as the spacecraft progresses through such facilites

as the explosive safe areas, vertical processing building, PCR and
launch pad.

The receiving, build-up, and off-line test of a Vertically Integrated Payioad
includes: o

Receiving inspection

Post shipment cleaning .. ..

Installation of payloads into work stands

Build-up of ship separate items

Hook-up of payload supplied GSE -

Funcironal testing as planned by the STS User

‘ L i T T N e L T o ;

3.3.2 Move from PPF to Explosive Safe Area.* After functional tests are com-
pleted the Spacecrafi will be moved to an explosive safe area where any hazar-
dous operations will be conducted. “If the Spacecraft build-up and test in-
volves no hazardous operations, tne Spacecraft would go directly to the VPF.
Movement will be the responsibility of the STS User. KSC will provide fork
1ift and crane operators as required and scheduled. Tranportation containers
and special carriers must be provided by the STS User. Any special environ-
mental conditioning required must also be provided by the STS User. Transpor-
tation operations includes:

¢ Spacecraft preparation for move . .

* Placement of Spacecraft on/in special containers or transporters

.8 Movement to explosive safe area
.. P Rl T T i TR ENE -t - (LAt . el . punpy ’ o s
3.3.3 -Hazardous Operations & Testing, Upon arrival at an Explosive Safe Area
(ESA), the Spacecraft will be removed from its transporter or container and
_installed in test or assembly stands provided by the STS User. .The Delta Spin
" Test Facility or Explosive Safe Area 60, both located on CCAFS, are normally
used for these hazardous operations. These facilities are described in
Section IV of this Handbook. Activity in the explosive safe area includes in-
stallation of solid propellant apogee motors, hydrazine loading, ordnance sep-
zration devices, and any other items which are potentially explosive or
azardous.
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Operations in an explosive safe area are normally conducted by the STS User
with assistance by KSC only as planned in the Launch Site Support Plan, =~ If
Spacecraft to Upper Stage mating is scheduled to be performed at this point,
the mating ard al) subsequent operations will be conducted by the Upper Stage
contractor under KSC management. At present, Spacecraft to SSUS-D mating is

~planned to be accomplished in the Delta Spin Test Facility. A1l other
Spacecraft to Upper Stage matings are planned to be accomplished in the VPF.

When testir: is complete in the explosive safe area, the Spacecraft is ready
for movement to the VPF,

Hazavdous operations and testing include:

3.3.4,‘
tions,

Remoﬁﬁ]léf Spécécraft from transporter or containers

.
e Ip-zallatfon in test or assembly stands, as required

¢ Or..ance installation

¢ Hydrazine servicing

¢ Cryogenic servicing

» Solid motor installation, as required

o Mate with SSUS-D, if required

o Test & checkout

Movement from ESA to VPF. After completion of all hazardous opera-
the Spacecraft is ready for movement to the VPF, This movement is

again the responsibility of the STS User, with the exception of a Spacecraft
mated to a SSUS-D where the SSUS integration contractor will be responsible
for transportation to the VPF. Transportation operations include:

» Movement to VPF

] Spééééféft pfepération for move :
® Placement of Spacecraft in or on special containers or transporters
- é

¢ R NS

LAl w

: T T R e :‘5:“- ‘:‘-7'.'11.-’":55; T b.E"-"s\"‘-:, ; \"3-""“ L SR o Ll .
3.3.5 Receipt & Precessing of Upper Stages. iUpper stages consist of IUS,
SSUS-A and SSUS-D. . Processing of these upper stages is similar to, and is
integrated with, launch site processing of spacecraft. For this reason, and

to prov

ide continuity in describing Spacecraft processing, the upper stage

flows are described briefly. Specific information on processing of each type

of upper stage can be obtained from the appropriate Upper Stage Ground Proces-
sing Handbookrlisted in Appendix D.

al

C.

SSUS-D. - The .SSUS-D, also called STS-PAM-D, is received at the Delta
- 3pin Test Facility where it undergoes receiving, assembly and test.
Spacecraft which are scheduled to fly on a SSUS-D are mated with the
SSUS-D 1in this facility. L
- 3SUS-A. " The SSUS-A, also calied STS-PAM-A, s also received at the
Delta Spin Test Facility. There it urdergoes receiving, assembly and
test. When these operations are complete, the SSUS-A is moved by the
S3US contractor to the VPF for mating with its Spacecraft.,

- . LT T T - e R e R Aigtes
I4S. - The IUS is received at the Solid Motcr Assembly Building (SMAB)
-Tocated on CCAFS where it undergoes receiving, assemtly and test.

Operations in the SMAB are under the management of the USAF. When
operations in the SMAB are complete the IUS is moved by the USAF IUS

integration contractor, under USAF management, to the VPF for mating




with its spacecraft. Instailstion into the PCR, and all subsequent
operations, would be conducted by the Shuttle Integration contractor
under KSC management.

3.3.6 . YPF fperations. Operations in the VPF are conductee by a Payload Inte-
gration contractor under KSC management. Participation by the STS User is re-
quires for assistance in conducting tests, interpreting test results/data and
in problem resolution. Processing of Spacecraft within the \PF varies,depend-
ing upon the type of Upper Stage involved. A Spacecraft already mated with a
SSUs-D is installed directly into one of two workstands after removal from

the transporter/container, Spacecraft utilizing a SSUS-A Upper Stage will be
mated with the SSUS-A in the VPF high bay prior to instailation in one of the
two workstands. = Spacecraft utilizing an IUS Upper Stage will be installed
directly into one of the two workstands where it will be mated with an IUS
which was previously installed. Regardless of where the Upper Stages are
mated to their Spacecraft, the entire Shuttle Cargo will eventually be assem-
bled in a single VPF workstand. Testing of individual payloads (spacecraft
mated with an upper stage) will be accomplished prior to any combined cargo
testing or simulated Orbiter to Cargo testing.

The last major test in the VPF is the CITE test (or Cargo Integration Test).
A functional diagram for CITE is contained in section IY¥. . Upon completion of
the CITE test, the payload canister is moved vertically up to the workstand
and positioned such that the vertical payload handling device in the work-
stand can transfer the entire Shuttle Cargo into the canister for movement to
the PCR. A more detailed description of the VPF capabilities is cortained in
"Vertical Processing Facility Handbook" dated Oct. 17, 1977.

a. Operations in the VPF are conducted under envirormentally controlled
conditions. The entire YPF is a class 100,000 clean room with temp-
erature controlled at 75 + 3°F, and relative humidity controlled at
45 + 5 percent.

b. VPF operafions include:

{1) . Removal of Spacecraft from the transportation canister
(2) Mating of Spacecraft to Upper Stages
{3} Electrical systems test
(4) Mechanical systems test
(5} CITE testing . §
- {6) Removal of PSS and MSS panels from GSE for moverent to OPF for
: installation. o S
A7) Installation of complete cargo into canister _
RV T ERNEN (S T DR I S co At e ke
3.3.7 - Movement from VPF to PCR. - The entire Shuttle Cargo is inserted into
the KSC supplied canister by the Vertical Payload Handling Device {VPHD). En-
vironmental conditioning via air purge and system monitoring are provided
during tranzport to the PCR. The canister transporter, environmental condi-

tioning unit and transportation instrumentation set are described in Section
IV of this Handbook.

a. Transportation'bpefations are conducted by a Payload Integration con-
tractor under KSC management.
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b. Transportat1on Operat1ons include: '

(1) Preparat1on of cargo for movement
(2) Installation of cargo into canister .
(3) Closing canister
(4) Transportat1on to PCR

3. 3 8 PCR and Launch Pad 0perat1ons Upon arrival at the PCR, the nayload(s)
are considered On-Line Shuttle. Operations at the PCR are conducteda by the

- Shuttle integration contractor under KSC management. Ground Support Equipment
required to support PCR or launch pad payload operations, will have been
installed and validated (as required) in the PCR prior to arrival of the

canist°r..

)
- Sy l
sk L b

a. Insta]]ation of the Pay]oad 1nto the PCR w111 occur pr1or to ‘the -
‘Space Shuttle Vehicle (SSV) transfer to launch pad, and begins with
‘the positioning of the canister below the retracted Payload Changeout
Room. .The canister will be hoisted to the proper elevation, locked
into pos1t1on and the environmental seals of the room 1nf1ated to
seal against the sides of the canister. The space between the closed
doors of the PCR and the canister will be purged with clean air to
ensure the required cleanliness, prior to opening the doors of the
PCR and the canlster.

b. 'After 0pen1ng "the doors of the PCR and the can1ster the Payload
Ground Handling Mechanism (PGHM) is rolled toward the canister and
the attach/handling fittings of the payload are aligned, and attached
‘to the PGHM, ' The PGHM is retracted into the PCR and the canister
doors and the PCR doors are closed. The environmental seal is de-
flated and the canister is lowered onto the transporter and taken to
the storage facility.  The PCR will then be moved into position to
enclose the Orbiter Payload Bay and establish environmental seals.
The Payload Bay doors are opened, and the PGHM extends the Payload
1nto the Orbi ter.

c. The Pay1oad is then secured to the Orbiter, ard the PGHM is retracted
and secured. During this operation the PCR environmental control is
maintained and the payload bay is purged with Class 100, guaranteed
Class 500 ajr at 70 + 5 degrees F and 30 to 50 percent relative humi-

d1ty

d. 'Dur1ng Pay]oad Insta]]at1on, the Shutt]e/Pay]oad Interfaces w111 be
connected and verified as part of the Payload Interface Verification
Test. Payload servicing will then be accomplished as part of total
.veh1c1e countdown preparat1on.

0perat1ons at the launch pad after arrlva1 of the 0rb1ter are contro]]ed from
the LCC. #% Orbiter and pad payload cabling was shown in F1gure 3-3. After

. Taunch there are no planned routine or contingency in flight activity expec-
ted to involve the STS User at the launch site. Should a situation arise to
warrant STS User support, arrangemerits would be handled through the LSSM.

3-14 f




PCR and Launch Pad Operations include:

Installation of GSE into PCR

Hoisting canister into PCR

Removal of Payload from canister

Removal of canister from PCR

Inspection, test & servicing of Payload prior to arrival of Orbiter
at launch pad

Insertion of Payload into Orbiter
Connection of Payload to Orbiter Iliiterfaces
Interface verification test

Fina) Payload servicing

Payload bay closeout

Retraction of PCR

Launch countdown

3.4 POST FLIGHT OPERATIONS

Orbiter Post fiight opekations are essentially the same for all Payloads,
regardless of whether they were installed vertically or horizontally,

d.

b.

Payload ground operations will begin after touchdown and rollout of
the vehicie on the runway. Payload bay purge from mobile ground
support equipment will be established within 15 minutes after landing
and will continue until switchover to a facility system in the OPF.
Cooling for returned Payloads with RTGs will be provided within the
same time frame as the Payload bay purge. Purge air will be Class
100, guaranteed Class 5000 (HEPA filtered) at 70 + 5 degrees F and

30 to 50 percent relative humidity. :

If removl of time critical carry-off Paylcad items has been

scheduled, contingency access can be provided via the cabin through
the payload bay bulkhead hatch to +he Payload while the Orbiter is
still on the runway. The STS User will be responsible for providing
any access equipment needed to allow remgqval of payload items at
this time. This access equipment must also be taken through the
cabin and the hatch into the payload bay. After crew exchange, and
any carry-off payload items have becn removed, the Orbiter is towed

~to the OPF for further processing,

Post-landing operations at KSC after an abort (RTLS or AQA) are very
similar to those just described, except that operations occur at an
accelerated pace. After the Orbiter lands, it is immediately
deactivated and secured. All pyrotechnics are safed, both onboard

"and external to the ground vehicle, cooling units are cornected and
.Crew egress is performed.

. .':'.-.t S ETR B
3.4.1 ~Removal of Cargo from Orbiter. Upon arrival at the OPF, a series of

safing tasks is performed to render the Orbiter and any hazardous payload
cafe. All cargo operations in OPF will be with the Orbiter in the horizon-
tal position. .
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After séfi;g aﬁd-&eséﬁéicing,:the pade&d bay door opening GSE will

be installed and the payload bay doors opened. If not scheduied
earlier {see para 3.4) time-critical payioad access for removals and
sensitive payload equipment servicing is planned after the payload
bay doors have beer. opened in the OPF. - Payload bay access stands
and payload protective covers will be installed, 11fting siings/

- strongbacks will be attached to the trunnions and electrical, fluid
and mechanical interfaces will be disconnected. Access platforms

will be removed and the cargo hoisted from the payload bay,and

_placed in the canister/transporter. Independent uff-line Stuttle op-

erations on the cargsc will then be performed in other f§c111t1es.

-Thé{OrBiter Qill comb1ete post flight (ﬁ]ahnedrand‘unshhedu1ed) main-

tenance, and systems revalidation. Mission-peculiar payload accom-

“modations equipment will be removed, and different equipment re-

quired for the next mission will be instailed. Typical mission
accommodations equipment includes vower and avionics cables, fluid

1innos, PRSD tanks, RMS, etc.

Finally, opeE&tions reénfred to prepare the Orbiter'for.a new carge
will be performed including the cleaning of the payload bay, and
Tiner installation if required. ,

Post Mission Cargo Operations in the OPF include:

Payload bay purge -
Payload safing operations .

Opening the payload bay doors |

Installing any access GSE required ;

Removing time critical experiments, as scheduled

Removing the Cargo from the Orbiter and placing it in the canister,
or other transportier .

Move to 0 & C Builiding, payload processing facility, or turn over
to STS User,

3.4.2 Disassembly of Cargo. Returned Spacecraft are returned to their owner
for disassembly. The Spacelab, with Payloads intact, will be removed and
transported in the payload canister to the 0 & C Building where pallets and
racks will be removed in the Spacelab workstand, and placed in respective

pallet and rack stands. Payloads will be removed from the pallets and racks,
for return to STS User. Racks and pallets will pbe reconfigured to the re-

quirements of the subsequent user, and shipped to the off-site integration

location.

o

3.4.3 " Secondary/Contingency Landing Site Operations. A secondary and several
contingency 1anding sites have been identified for use during the 3huttle
development phase. The prime landing site for the first 4 development flights
will be Edwards Air Force Base (EAFB), Califernia. The secondary landing

sita for these 4 flights will be KSC. For the remainder of the development
f1ights and during the oparational phase, KSC will be the prime landing site,
and EAFB will be the secondary landing site. .
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Payload operations at a secondary or contigency landing site is planned to be
1imited to preparing the cargo for return to the launch site in the Orbiter.

'KSC's baseline is to safe the Orbiter and cargo, mount the Orbiter on the
Shuttle Carrier Aircraft (SCA), and return both the Orbiter and Cargo to the
launch site. : Payloads would then be removed in the OPF as described earlier.
Some Payloads cannot be returned in the Orbiter; either because the Payload
weighs too much, or the Orbiter has landed at a contingency site beyond the
carrier aircraft's capability to return to the launch site. ¢ Regardless of
where the Orbiter lands, TBD will be responsible for returning the Payload to
the Payload Owner. Secondary and contingency landing site Xits are being de-
signed to prepare the Orbiter for ferry operations. - If the Cargo, or any por-
tion thereof, must be removed prior to ferry operations, special slings, work-

atands, and shipping containers will be required. ! Prior to each launch,KSC.
will determine what Payload ground handling/deservicing hardware is available

to remove, safe and ship a Payload from a Contingency Landing Site {CLS). The

STS User ground handling and deservicing hardware should be air transportable,
and should be designed for use with a single crane hook. This will ensure
that the Payload can be removed and returned safely from a contingency land-

ing site, if required.

3.5 PAYLOAD PROCESSING VARIATIONS
Figure 3-1 showed the ¢tandard flow for both horizontally and vertically inte-
grated payloads. There are many variations from the standard flow which can
be accommodated at KSC. ' STS Users should discuss proposed variations with
the assigned LSSM. Agreements between the STS User and KSC, on the paylioad
processing flow for any given payload, will be documented in the LSSP. Some
specific variations from the standard flows which are being planned are dis-
cussed below. N , _ :

f o T I <o R A il et L e V“.‘_,.‘._,',,;;._._‘ e
3.5.1 . Processing of Get Away Special {GAS) Payloads. KSC processing of GAS
payloads 1s a specific variation from the standard payload processing flow
shown in Figure 3-1. Since these Payloads have limited interfaces with the
Orbiter and since they are not installed in the Orbiter on trunions, they can-
not be processed as Standard Payloads. At present the location for receiving
and build-up of GAS Payloads is TBD. " The GAS Payloads will, however, be in-
stalled in the Orbiter at the OPF. Each GAS Payload will be reviewed to de-
termine the necessity of processing through the horizontal CITE facility in
the 0 & C Building. Most GAS Payloads will not require a CITE test; there-
fore, they will be built-up, attached to a special bridge beam, and installed
in the Orbiter much like any other bridge beam. F1light assignments for GAS
payloads will be determined by JSC. A generic Launch Site Support Plan will
be prepared by KSC and approved by both KSC and GSFC {who is responsible for
all GAS payloads). Addendums to the generic LSSP will be prepared as neces-
sary for each GAS Payload. - Additional detail on GAS Payload processing wiil
be added, as it becomes available. ' _

3.5.2 - Processing of Life Sciences Payloads. KSC processing of 1ife science
payloads s a specific variation from the standard payload processing flow de-
scribed in Figure 3-1, - The flight hardware associated with life sciences pay-
loads would normally follow the flow outlined for horizontally integrated pay-
loads, see paragraph 3.2. However, live specimens for these payloads will

be received at Hangar 'L' located on CCAFS. Technical activities in Hangar

3-17




’f—

'
r

PR M/f SR DR D BB R e R S B T IR
'L' are managed by NASA's Ames Research Center and certain specimen associated
STS User regquirements must be coordinated with them. KSC will have cperations
_and maintenance responsibility for Hangar 'L', and support requirements in
 these aeas will be coordisated with KSC. - Facility descriptions which would
normally be contained in Setion IV are TBD.

A : i : Ly N iRk

SR

Life sciences specimens, or 1ive specimens already in their flight containers,
are installed at the launch pad by opening the payload bay doors and instal-
Ting the specimens from a special access platform mounted on the PGHM, or
+hrough the crew ingress hatch for launch with the live specimens in their
container{s) mounted in the Orbiter middeck area of the crew cabin.
i R N SR S O e pRIrsguy W T .
Specific flows and timelines for each 1ife science payload will be developed
" by KSC, and will be contained in the LSSP and the KSC Ground Operations Plan -
Operations Processing Analysis (K-ST3M-09, Volume I1}. A proposed flow for a
typical 1ife sciences payload is shown in Figure 3-5.
- 3.5.3 Processing of USAF Payloads. Processing of USAF Payloads for launch
at KSC Ts a special varfation from the standard flow for vertically
integrated payloads (see paragraph 3.3). This flow is TBD.
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SECTIOH IV
STS PAY OAD FACILITIES & SUPPORT EQUIPMENT

4 1 GENERAL _ _ ‘.
Lo ; e h dt : A R

This sect1on descr1bes the pay]oad assemb]y and test areas, the 1aunch
complex, and other cpec:'lcnhzed facilities occupied by the Payload Proaects
during pre-launch preparations. The information is presented to familiarire
the payload user{s) with the areas in which payload operations will be con-
ducted, and to provide ass1stance in facility planning and establishment of
requirements.
Launch S1te fac111ty ut111zat1on ass1gnments for STS Payloads w111 be made by
the Launch Site Support Manager (LSSM), in conjunction with his suppurt team,
~and the STS User.

This sect1on descr1bes the Cape Canavera] A1r Force Stat1on (CCAFS) and KSC
facilities planned for payload utilization. The detailed capabiiities and
standardized interfaces are contained in the following KSC Documents.

Facility Building Number - Document
S . (CCAFS) L o
AR - U R okekBnicli.
Building 'AE' 60680 K~STSM- 14.1.1
Building 'AQ' 60530 K-STSM-14.1.2
Building 'AM' 60550 K-STSM-14.1.3
Hangar 'S' 1726 K-STSM-14.1.4
Delta Spin Test Bu11d1ng : 67900 K-STSM-14.1.5
Delta Spin Test Control Bidg 67901 K-5TSM~14.1.5
*Spacecraft Assembly Building - 54445 K-STSM-14.1.6
*Propellant Laboratory 54446 K-STSM-14.1.6
*Instrumentation Laboratory 59922 K-STSM-14.1.6
*GSE Storage Building 59925 © K-5TSM-14.1.6
Note: *Cullectively referred tu as ESA-S0
{KSC)
S ,.’ﬂ,”l L LR
" Ordnance Test Laboratory M7-1417 TR~1351
’TG/0Ordnance Storage Bldg M7-1472 TR-1351
Cryogenic Test Building M7-1412 ‘ TR-1351
SAEF #2 M7-1210 TR-1351
SAEF #1 M7-1469 TR-1351
0&C Building M7-355 TR-1351
Orbiter Processing Facility K6-894 (7TBD)

Payload Changeout Room Pad 39A {TBD)

4.2 FACILITY UTILIZATION

a. Facilnty Utilization Baseline. The baseline for pa&]oad faciiity
utilization at KSC and Cape Canaveral Air Force Station (CCAFS} is
listed in Table 4-1,

4-1




Table 4-1. Facilities vs. Payloads

r
’ "5 5]
: B =
FACILITY _ _ _ w ; % g
# 3 ! g i = -]
o [ e | a | b |s. =13 |5»
' £ | 2| 2| % |85 % | & |58 _|E&¢
FUNCTION S 8 9 e | S< | u - m [ SE | =2
'3 5 s -3 SE | % 2 8 |3 228
iy o o - r tad 5 v ] [+] e &£ S
- OFF-LINE
AUTOMATED X X X X X X
PAYLOADS
ON-LINE §TS ;
AUTOMATED - x x X X
PAYLOADS ;
ON-LINE - 5. !
SPACELAB, CORE X X
SEGMENT & EQUIPMENT . &
SEGMENTS & PALLETS
ON-LINE . .
lug/ssus - - ' . X X : | X X
ON-LINE '
DOD PAYLOAZS X : X X
BSG 2.7

NOTE: *INCLUDES DELYTA SPIN TEST AND EXPLOSIVE SAFE AREA 80 FACILITIES
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b. KSC & CCAFS Ar;es.' For or1entation phrﬁoses, the XSC and CCAFS areas
tor paj]Oud operat1ons are shown 1in Figures 4-1, 4-2, and 4-3.

4.3 PAYLOAD FUNCTIOH VS FACILITY

.Table 4.2 ]Tsts the standard funct1ohs“for each feci1ity and ifs accommodation.

The matrix is based 1arge1y on past experience with other spac2 programs.

4. 4 FACILITY CAPABILITIES

i L R

i [RRTINS o 1 5 g e i et ERRRE L - . g

The summary 1nformatien presented in Tab]e 4- 3 is 1ntended to present an-
overview of launch site facilities capabilities. This will assist fac111ty re-
quirements identification, and will prove helpful during discussions with the
LSSM. The LSSM will ensure that the launch site responsibility of assigning
appropriate facilities is accomplished to meet the payload developer/owner
needs. :

4.5 LAUNCH SITE MULTIUSE MISSION PAYLOAD SUPPORT EQUIPMENT (MHPSE)

st \_- .- ‘\” N I‘ _‘-:..

RIS

" MMPSE 15 equipment which is required or avai1ab1e, to accommudate certain

standard payload or experimeint requirements.  This equipment is intended to
suppnrt payload requirements for transportation, environment:l control, inter-

face verification testing, end-to-end functional testing, and installation of

the payload 1nto the Orbiter.

a. |he design of some MHPSE 15 sti]l 1ncomp1ete at this time. It cannot
be assumed that a particular piece of MMPSE can be used to support a
specific payload requirement, without first checking with the LSSM.
The design concepts presented are the best available; but, until

~proper design reviews are conducted and contracts awarded, the
configuration is subject to change,

b. Requirements for use of MMPST should be submitted to the LSSM.

c. MMPSE is divided into the following categories, and described in
paragraph 4.5.1 thru 4. 5 3. o
4, 5 1’ Category A MMSE The primary funct1cn of Categony A MMSE is transpor-
tation and handling of complete Shuttle Cargos, during Level II integration and
on-line Shuttle processing. .The design of some payloads may dictate the use of
Category A MMSE; other pay]oads may have a choice in how the payloads are
transported and handled, during on-11ne Shuttle processing.

A listing of Category A MMSE is presented in Table 4 4, and the equipment is
described in paragraphs 4.5.1.1 thru 4.5.1.6. |

E
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' Tabllo‘ 4-2. Payload Function V. Facility

FUNCTION

FACILITY

RECEIVINT /RECEIVING

INSPECTION

SERVICING

FAYLUAD-DRBITER

INTERFACE

VERIFICATION -
POST-LANDING
DPERATIONS

..

OTHER

OPERATIONS &
CHECKQUT {QAC)
BLDG. #M7-358 -

X | TRANSPORTATION

x

x | ASSEMBLY

X | SYSTEM TEST

x | MATE/DEMATE

>55
ocZ

sc | REFURBISIIMENT

» | STORAGE

SPACECRAFT AS3IY. & ENMCAP.
SULATION FACILITY {SAEF #A)
BLDG. #M7-1484

E

USING
SMU.
LATOR

SPACE:RAFT ASSY, & ENCAP-
SULATION FACILITY (SAEF #2)
BLDG. #M7-7210

STG/ORDANCE STORAGE
FACILITY
ALDG. FKi7-1472

BUILDING *AQ’
BLDG. #80830 .

BUILDING AE’
BLDG. = U080

BUILDING 'AMm°
BLDG. # 8u550

HANGAR 'S’
BLDG. 71726

DELTA SPIN TEST 8UILDING
BLDG. 87900

DELTA SPIN TEST CONTROL
BUILDING -
BLOG, #87901

CRYOGENIC TEST Bi.iG.
8LDG. ¥MT7-1412

SPACECRAFT ASSEMBLY
BUILDING
BLDG, # 54445

PROPELLANTS LAB
BLDG. F o444 8

INSTAUMENTATION LAB
8LDG, ¥ 522

GROUND SUPPORT EQUIPHIENT
STORAGE BUILDING
BLDG, #5992

VEHICLE ASSEMELY BUILDING

ORBITER PROCESSING FACILITY
BLDG, # K-804

[PAYLOAD CHANGLOUT ROGM

e

LAUNCH PAD

CANISTER
ROTATION

SAFING

LAUNCH

tANDING

848G 1218
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Table 44, Catagory A MPMSE Capabilities

N CONTROL
CAPABILITIES = 5
= (=]
= Z
% | w s REMARKS
o o} — ]
- z0 -3 = =
< a5 2 < o
g (=] o= a > -
SUPPORT ECUIPMENT < 5 | 22 & = “
= « = - - S -
PAYLOAD HANDLING X X
FIXTURE
PAYLOAD CANISTER X X .
PAYLOAD CANISTER HORIZON, X X X
ACCESS EQUIPMENT :
PAYLOAD CANISTER, | .
TRANSPORTER
SET, TRANSPORTATION
INSTAUMENTATION X X X X
UMIT, ENVIRONMENTAL
GONDITIONING X X X X X

85G 1219
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4.5.1.1 * Payload Handling Fixture (Strongback).
The fixture will be a rigid frame device con-
sisting of beams, cabies, attach hook devices,
and rings adjustable to accomnodate varying
lengths and shifting c.g.'s of payloads up to
15' diameter, 60' Tlength, and 65,000 pounds
weight., ~ It will interface with the paylead on
a non-interference basis, such that engagement
and load transference to attachment/retention
points can occur while the handling fixture is
sti}l  attached. It will support an 1US/SSUS
with payload by attachment to the carrier
only, and automated payload by attachment to
the spacecraft or to a spacecraft-orbiter
adapter, It will not induce any bending or
twisting loads on any payload element.,

4.5.1.2 Payload Canister, . _

This canister will be sized equal to the Orbit-
er payload bay. : Pickup points/retention fit-
tings will be similar in type, quantity and lo-
cation to the Orbiter. :Access doors will be
along ‘the top of the container and “operate
jdentical to the Orbiter doors, relative to
allowable envelopes and clearances. Viewports
will be provided and provisions for personnel
access to the interior from ground Tevel. - In-
cluded are service panels, tie downs, and 1ift
points to allow rotation of the loaded/un-
1oaded container. Its closure device and ex-
ternal sizing will be compatible with the PCR.
one end is hinged %o allow vertical P/L in-

stallation.

Ardy e

4.5.1.3 Pay]oad Hdrizohta1 Canister Acéégs Equipmént.

This equipment consists of a bridge type struc-
ture to span the payload {or payload element)
canister and walkway platforms along each side
of the canister. .The bridge will include the
capability of being lowered or riised and, at
its maximum elevation, will have sufficient
height to clear all: payloads. The walkway
runs the entire length of each side of the can-
jster and is mounted to the edge of the canis-
ter and supported by the open door. The walk-
-way is sectioned for localized use and portabi-
1ity. Access to the walkway and to the exteri-
or surface will be provided by general purpose
access equipment.

4-12
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4,5.1.4 EPéyldEd canister Horizontal Transpo;fer.

The transporter will support the loaded or un-
.loaded payload canister in the horizontal atti-
“tude. ' The unit will have a flat bed (approxi-
mately 18 feet wide by 65 feet long) with tie
down provisions included. It will have steer-
able front ana rear wheels, have seif-con-
tained breaking and stablization jacking provi-
sions, and a suspension system to mininize
over the road shock and vibrations.

. . L hmq-i’ -;{';*.- g*;«_mv‘.'&iﬂu e
4.5.1.5 “ Transport Instrumentation Set. e
The transport instrumentation set will monitor
and record acceleration, temperature and humid-
ity as experienced by the payload while instal-
" led in a container during transit, The set.
will be self contained, consisting of a power
supply, transducers, signal conditioning equip-
ment and interface cabling.

Vi R 2 R T LR U Bogint s
4.5.1.6 Environmental Conditioning Unit. -
This unit wiil be towabie from either end and
contain the electrical generating system 1o
power its air conditioning system. The air -
conditioning system will provide an air purge
to the payload container at a flow rate of 0-94
~tu/min., temperature will be maintained between
"70 + 5°F, cleanliness nominally class 100,
guaranteed class 5000 (HEPA filtered) air with
15 PPM or less hydrocarbons, and humidity
between 30% and 50%.




; :
4.5.2 Carge Integration Test Equipment (CITE).- CITE consists of equipmen
which 15 capable of verifying compatability between payloads and cargo to Orbi- .

e PR Ve e

ter mechanical and functional interfaces. This verification is dore off-line
from the Shuttle processing activity but is still considered on-line STS opera-
tions. ' Figure 4-4 shows the mechanical CITE equipment in the 0&C Building for
horizontally installed payloads. < Figure 4-5 shows the mechanical CITE equip-
ment in SAEF #1 for vertically instailed payloads. Figure 4-6 is a block dia-
gram of the functional CITE capability ior both locations. ,

_.:“ Fuai '.t:fﬁfy.\“r P ::.._;;\_‘,':‘,I‘,l T Lt PR A Do It W PSSR .

4.5.3 ‘Intersite Transportation Equipment (ITE). ITE {see Figures 4-7 and 4-8)
is designed to transport a payload befween a payload development center and
the launch site. ITE can be transported over the road, with special permits

and escorts, or by air,

e e . . . e e T . . .

a. ITE supports the payload by the flight trunions; however, the keel .
fittings may have to be removed if the payload approaches the max imum
payload bay diameter of 15 feet. . _
7 ‘ S R R T TR S I FEC BT YT A SIS 1

b. Tie-downs, which interface with universal tie-down rings and commer-
cial carrier tie-downs, are provided. A sling set is provided to be
used with cranes or hydraulic hoists to handle the loaded containers

. and the self-contained environmental and power units. These same
s1ings are used to rotate a payload on a pallet for horizontal trans-
portation.
B gt [ TR RO B T RS 2R

c. A Transport Environment Monitoring System (TEMS) will sense shock,
vibration, temperature, humidity and power levels during transit. An
alarm will warn the driver if any critical parameters are ouc of tol- .
erance. .

d. The insulated hard cover has doors on two sides for access without

removal of the insulated cover. Lights and reflectors on the outside

meet Interstate Commerce Commission regulations for highway movement.

: S L Ui geand Lo SRRt L EEENESE
e. The container has its own environmental control system, ' Power is
provided by its own auxiliary power unit (APU) or from facility pewer
sources. A positive pressure filtered air purge is maintained during
transit. A battery is included that could supply power to operate

the TEMS for four hours if the APU becomes inoperative.

4.6 PAYLOAD SERVICE EQUIPMENT (PSE)
C sk Rt gl e e DT D e
PSE consists of surplus GSE from past programs which has been held by KSC for
possible use by payloads. . This equipment consists of such items as cryogenic
charging carts, portable vacuum pumps, hydrazine servicing carts, and battery
chargers. -Some of this equipment is ready for use, some must be refurbished
prior to use. KSC document (TBD) is a catalog containing a 1ist and descrip-
tion of the PSE. The condition and availability of any PSE must be determined
prior to assuming that a piece of PSE can be used during payload pirocessing

activity. i
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4.7 PAYLOAD UNIQUE OWNER SUPPLIED EQUIPMENT f’

rou . ’ A3

This is ground support equipment supplied by the payload owner to the launch .
site for use during processing operations. This equipment must be identified,
controlled, and funded by the STS User. ‘A 1isting of this equipment must be

provided to the LSSM. - In addition an abbreviated description sheet will be

required for each item specifying the required launch site interfaces, i.e.,

area, power, cooling, etc., which is required for use. It will be the STS

User's responsibility to deliver this equipment to the launch site in time to

allow sufficient installation and checkout prior to use with the payload. All
shipments of GSE must be coordinated with the LSSM.

PRIy XN B
ML,

4.8 LAUNCH PROCESSING SYSTEM = :

.- - . ) T R S/ R SR e bt e

The KSC Launch Processing System (LPS} is designed to meet Space Shuttle Re-
quirements. It is used for systems testing, launch operations controls, and
status monitoring of the Shuttle Vehicle and associated ground support equip-
ment. The architecture of the system is shown in Figure 4-9. There are essen-
tially two systems, the Checkout, Control and Monitor Subsystem {CCMS) and the
" Control Data Subsystem (CDS). . | :

i . . ’ﬁf\ ST T O N = YR e ke o T IR
4.8.1° CCMS. The CCMS provides real time control and monitor of the Shuttle

Vehiclie and its support equipment.: The Shuttle Vehicle interfaces include the
-Pulse Code Modulation (PCM) and the Launch Data Bus (LDB). - Commands are "k
initiated from the ground on the LDB and system responses via PCM or the LDB

are evaluated and recorded. Thirty seven mini-computers and associated periph-

erals are assigned to this task.: Of the entire complement of equipment, one
computer, a printer, and a man/machine interface console are dedicated to pay- .
load work. - Also, other equipment can be cthared for payload operations. % The
dedicated LPS payload equipment is essentially used to monitor payload opera-
tions. " The dedicated LPS payload equipment is essentially used to monitor pay-

Toad health and status; however, additional capability can be provided, subject

to an optional charge.  Payload commands can be sent, and data can be evaluyated

and stored. .: If the STS User will utilize standard data formats that are rou-

tinely processed by the LPS, he may develop his own LPS program rather simply

through use of a High Order Language (HOL) developed by KSC. If special data

formats are required, systems software must be developed. This would necessit-

ate a development charge. It is anticipated that a library of software payload
programs will eventually be assembled, which will meet the needs of many STS

Users.

L

{ Ry

4.8.2 (CDS. The CDS provides many capabilities normally associated with large
computers. KSC's computers are Honeywell Information Systems (HIS) 6680's.
Its ability to store pre-processed data from the CCMS, is the one feature of
most fnterest to STS Users. ..This data can be retrieved, for near real time
review, from the dedicated payload console or from an engineering terminal.
Standard data processing services are available at KSC, as well as a compiler

for the previously mentioned HOL.

e e

-

4.8.3 " Use f LPS by STS Users. 'The LPS can provide a repertoire of services

that can benefit STS Users. - If the STS User feels that this equipment can meet

his needs, he should investigate the standard services, conventional inter-

faces, HOL development, and other software that may require modification or
development. Requests for information on the LPS should be directed to the .
LSSM. : ,

4-20
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SECTION V -
SUPPORT SERVICES

Launch site support requirements received by the Launch Site Support Manager
*{LSSM) from the STS Users will be introduced into the KSC Support Requirements
System (SRS) by way of the Universal Documentation System (UDS). The SRS (see
“K-STSM-09.5) provides a standardized KSC Management System for the planning
and processing of STS Support Requirements (needed for Site Actviation,
Shuttle Turnaround, Flight Operations, and Shuttle launched Payload
Processing). * The SRS is compatible with the Universal Documentation System
{UDS) and inputs received in UDS format would alleviate the resultant work
effort necessary to translate the STS User requirements into the standardized
format., The UDS is described in NMI 8610.10, "Space Transportation System
Support Requirements Management and Documentation." After processing the
requirements through the KSC SRS, a commitment {or exception} can be finalized
via the Launch Site Support Plan for the requested support to the STS User.

e e

5.1 GENERAL
This section describes the various KSC Support Services available to the STS
User while in residence at the Launch Site., Some of the support services might

be in the down mode or inactive, but the capability of reactivation still

axists. ' Negotfated cost and schedules for reactivation must be considered in
this case. Regardless of availability, the STS User is required to submit his
requirements for services to the LSSM, who will provide a Launch Sitz Support

Plan {LSSP) in response.

a. Capabilities Matrix. Table 5-1 is a summary matrix of available sup-
port {subject to limitations noted above; by facility, which may be
used by STS Users for payload processing at KSC.

b. Administrative Support Services. Paragraph 5.2 describes the non-
technical (administrative) support services that are available to fit
the needs of STS Users at KSC. Administrative support services in-
clude housckeeping, communications-administrative, logistics,
-security, safety, transportation, medical, training, photographic,
-food service, reproduction, mail service, and fire prevention and
protection. - : ,

¢. Technical Support Services. * Paragraph 5.3 describes the technical -
- support services that are available at KSC for STS Users. :; Although
complete technical sirvices exist, they are not manned to suppiement
work which should have been performed in the contractor's home plant.
It is the responsibility to the STS User to assemble, service, and
checkout his payload(s) tc the maximun extent possible -prior to de-
livery to KSC. - Technical support services for payload processing in-
clude clean rooms, cranes, communications-operational, instrumenta-
tion, propellants/liquids/gases, ordnance, chemical sampling and
analysis non-destructive evaiuation, technical shops, laboratories,
photegraphy, and LRU maintenance.

L ’;liii ".(\u_ - ot :'&h‘ﬂi:!ih\".
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e 5.2 ADMINISTRATIVE SUPPORT SERVICES

The adﬁfﬁistrative support services (ron-technical) available to the STS User
are described in paragraph 5,2.1 through 5.2,13.

5.2,1 Housekeeping. The following housekeeping services are available:

a. Office Allocate existing space to accomocdate work force,
modifying facilities as required.

b. Furnishings Proﬁides furnishiﬁgs (desks, chairs, bookcases,
etc.) and will coordinate special furnishings as
requirea by site occupants.

¢. Janitorial Provides custodial services (maintenance of
floors, walls, restrooms, etc.) in support of nor-
mal operations. Also provides special service to
payload servicing/checkout areas (clean rooms,
cryogenics lab, etc.) as requested,

5.2.2 Cdﬁéﬁnicétiuns~Administrative. The following administrative communica-
tions services are available:

a. Telephone:

(1) General The normal telephone system used in routine
. day-to~day communications, including commericai
Tong distance communications and the Federal Tele-
communications System (FTS).

(2) Admin These intercommunications systems are provided to
Intercomm supplement tiie administrative telephone system in
the conduct of day-to-day activities.

b Public Address Used primarily for area warnings or administrative
(PA} and paging announcements.

c. Portable PA & Provided for use on an emergency basis, in areas
Paging Systems where permanent facilities do not exist.

d. Telex/TWX Provides means of tramsmitting a written message
_ to Tocations with Telex/TWX equipment, and a means
cf sending telegrams/cablngrams to locations not
serviced by Telex/TWX.
e. Data Fax/ Provides a network for sending and receiving dia-

- Facsimile grams, graphs, engineering designs and sketches,
engineering and performance data, and other jra-
phic material not adaptable to the teletyp.
format.,

5-3




f. Teletype:

(1)

(2)

'Unclassified

c15551f1ed

n - N ,
Provides a network for transmitting/receiving
Teletype messages., '
Coin - N .:;-‘..“.._‘r . o .
Provides a network for encryption and transmis-
sion, reception and decryption, and storage of
classified information. :

§.2.3 Logistics. The following 1dgist1cs suppert services are available:

5~4

a. Supply:
{1} Provision-
ing for
Equipment

(2)

(3)

(4)

(5)

6)

and Material

Issue of
Stocked Items

Special Order
of Non-Stocked
Items

Cataloging of
Stocked Items

Maintenance of
Central Supply
[ssue

Redistribution
and Marketing
of Excess
Material

Provisions to provide initial support to user

0&M, based on sound engineering and maintenance
judgement and the establishment of stock levels
for standard items based on customers' require-

ments.

Equipment and materials are delivered to the
customer from stock {stanaard items identified
as recurring requirements.)

Non-stocked items are cbtained and distributed
as needs occur., If experience indicates that
certain non-stocked items are repeatedly or-
dered, stock levels will be established accord-

ingly.

"Stock items are cataloged in microfilm form

which lists items by Natiomal Stock number
(NSN) and noun nomenclature sequence. Catalog
data microfilm are periodically updated. Dis-
tribution of such data, including revisions,
is determined from requirements submitted to
the Supnly Branch.

Predetermined items are located in strategic
lacations for immediate issue to customers.
(Capabilities exist to transmit to these loca-
tions requirements for stock items stored in

Central Supply).

The Materials Manacement Section fills orders
with usable materials that has been declared

excess, Serviceable items are made availabie
to users by the circultation of an excess list,




h. Loan Tool Cribs ~ Loan tool cribs are located in strategic loca-
. " tions for user convenience. Each crib stock
" tools/equipment relative to work being per-
© formed in that locale.

5.2.4 'Secufitz. The folloﬁing secukity sdﬁhdrt services are available:

a. Classification " Develops classification plans to protect senci-
" tive information from compromise. "
o . R Redmt e S
b. Classified Document Develops plans to manage, regrade, and destroy
Control classified documents (including arragements for
: the mailing and shipment of classified
material).

[ A S u".l‘..‘!.in'ﬂ;?} R R T e UL

c. Repositories (Safes) Approves initial request for issuance of all
‘for Classified Safes; for NASA offices, arranges for changes
Documents in combinations including the mandatory final

factory combination setting prior-to-turn-in of
safe no longer required. Furnishes technical
assistance to other NASA offices as requirad.

d. Access Individuals requiring unescorted access to KSC/
CCAFS security areas are required to furnish
evidence of a security clearance or a govern-
ment investigation.

. e. Badging:

(1) Visitors Provides visitors (any person other than a NASA
emnloyee duty stationed at KSC)} with the proper
pass or badge for admittance to the Kennedy
Space Center. The need for area access will be
verified and controlled by the issuance of a
picture or machine pass which will designate

bearer's security clearance level, if applic-
able.

(2) NASA Employees Provides NASA-KSC employees vith the proper
NASA ID which will designate bearer's security
clearance or investigation. Will also provide
NASA IDs as required.

f. Technical Security Provides alarm systems, access control systems
and other electronic countermeasures to protect
security areas from unauthorized entry or elec-
tronic infiltration.
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5-6

Sechrity Education

Security

Yiolations:
(1)

wf e
Contractor
Employees

(2)

:Gue;d Service,

Security Posts
and Patrols
Support

Investigations

Property Removal
from KSC/CCAFS

Secdeity Surveys/
Briefings

Locks and Keys

‘ :" u"» a’.m«

NASA Emplayees

i

.
¢
L e e AR . L Y |
P R B P B A
e s L :

s SRR R
- Conducts a continual program of personnel edu-

cation in security matters. This program will
inform personnel of security regu1at10ns and
procedures.

i
:
}
(]

B \ st by i ; l

Thorough]y investigatea a]] 1rregu1ar1t1es,
violations and infractions by NASA personnel.
Investigation resuits will be the basis for re-
comnendation of disciplinary action, or revi-

s1ons to regu]at1ons and procedures.
: N S

'Not1f1es ccntractor concerned of 1nc1dents :

coming to the attention of the Security Office
and reguests results of the Security O0ffice and
requests results of the contractor's investiga-
tion or correct1ve action taken. )

; &k e
Prov1des guard serv1ce for v151tor control
area access control, security surve111ance, es-
cort service, test operations, security posts
and controls, and traffic control. - Escort ser-
vice is only provided for movement of special
items. A1l security service requests will be
reviewed and the Security Office will deter-
mine the service furnished.

Performs general security investiéations; j.e.,
thefts, drugs, breaking and entering, property
damage, etc,

Provides authorization to remove property from
KSC or CCAFS (Employee prepares KSC Form 1-27,
Property Cargo C]earance)

ETe
Conducts surveys to ensure that all c1assif1ed
material at KSC is properly safeguarded under
applicable NASA and Department of Defense regu-
lations. Provides security briefing for newly
designated classified material control clerks
and continuing assistance thereafter.

Ineta11s repairs, and replaces security Tocks
and/or keys at KSC; supplies security desk and
cabinet locks and keys.



2. Safety 0ff1ce

I

: Deve]op and ma1nta1n Safety Plans and contro]s

! : . 5. 2 5 Safetx. The foﬂomng safety support serv1ces are avaﬂable
L
L

(1) Opefaturs-
Safety

{2) Procedure
Review &
Approval

(3) Safety
Technology

~for all operations at KSC. These plans cover
- KSC components from arrival to final disposi-
' tion.

y L . . i
N R R NS i"t"ﬂ"}‘l b ale

‘Prov1des personne1 to deve1op and prepare

safety documents; monitor (100 percent basis)
al? high-~level hazard operations; spot-check
less hazardous operations and perform industr-
fal safety efforts w1th1n ass1gned areas.
R Gk g9

=A11 procedures deve]oped for use at KSC or at
‘ the CCAFS will be subject to a review by the

¥5C Safety Office to ascertain that the hazard-
ous operations are identified and appropriate
caut1ons/warn1ngs are specified.

Ma1nta1n criteria and standards for the safety
program.

5.2.6 TeanSportation. The follewing tranSportation support services are

available:
a. General:
. (1} Shuttle
Service
(2) Pormanently

Assigned
Yehicles

{3) Temporary
Yehicles

(4} Driver's
Licenses

(5) Maintenance
& Service

Daily Shuttle service is provided during the
normal work week, except on holidays.

Effaects procurement and assignment action for
permanently assigned vehicles provided suf-
ficient justification is furnished through
appropriate channels.

Procures and assigns vehicles on a temporary
basis for supply of unforeseen special or emer-
gency operations.

Author1zes issue of Government licenses by GSA
Motor Pool. (Required of all persons operating
government vehicles,)

Provides'for lubrication, fuéTing, preventive

maintenisnce, motor tuneup, and repair of all
GSA Controlled vehicles.
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b. _Spééia1 Air
Transportation

(1)

(2)

(3)

(4)

(5)

Spedfpi Type
Commercial
Type

NASA Aircraft

Arriﬁé]s

Load/0f f-Load

(6) Advice
c. Marine
(1} Normal
Operations
(2} Special
Operations

5-8
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RO LHERLI

"Securésulandipg énd‘depéfture clearances for

all aircraft utilized for transporting stages,

spacecraft, and ground support equ1pment.
1

_fSchedu]es spec1a1 type aircraft as requ1red for
" shipment of space hardware or software from or

to KSC/CCAFS. ‘
!

;Charters commeft1al type aircraft. from commer-

cial airlines to support 1mmed1ate require-
ments of KSC/CCAFS j‘__ ,

Secures a1rcraft fran other hnSA Centers when
avai]ab]e to support KSC/CCAFS requirements

Cnord1nates a1rcraft arrivals w1th the contrac-
tor and the NASA organ1zat1on at KSC/CCAFS.

SR S

‘Perfonns 1iéison duties in re]at1on to off-
"loading and loading of all space vehicies and

components arr1v1ng at or depart1ng from
KSC/CCAFS by a1r.

Furnishes techn1ca1 transportation and traff1c
advice {packing and preservation) in prepara-
tion of payloads and related components to pay-
load owners and determine the best mode of
shipment.

Arranges with the AFETR range contractor for
the necessary personnel and equipment tr sup-
port movement of special-purpose barges
utilized to transport Payloads and Paytoads GSE
arriving or departing KSC/CCAFS.

Controls and monitors one government-owned
river type barge and tug used to traispori Pay-
loads and Payloads GSE in tue local river and
Port Canavera| area. ,

Negotiates with other NASA agenciet on the
utilization of special purpose barges or a
ship (the Point Barrow) to satisfy KSC
requirements.




Sy

d. - Freight
Traffic

(1) Receiving

(2) Shipping

{3) In-Processing

(4) Monitor

Sy i —r’. Tt rvL ey

JServ1ce is a»a11ab1e (TBD) hours per dav. Pro-
" vides traffic management support for the move-

ment of materials, including explos1ves and

g prope]]ants, to and from KSC

'\“iwﬂb“ LR

’Performs a comp]ete centra] rece1v1na (and
shipping} function including -freight checking
~1oss and damage and claims snrvice, carrier
" 1iaision (commerical, rail, air, motor and

government), traf1ng, and °xped1t1ng of
mater1a] ;

-J; 3

'Ass1gns fre1grt c]ass1f1cat1ons, se]ects mode

of transportation, determines freight rates,
prepares bills of lading,accomplishes bills of
lading, orders carrier equipment, and dis-

patches mater1a1. . ;
L BB NG \‘ev’,‘ Lnageiid JL.M !

Performs materia] 1n~process1ng receipt func~

tions including count, verification of .
materials, flow contro], filling of due—outs,
internal distribution of material, certifica-
tion of receiving documents, pickup &nd proces-
s1ng of turn-in mater1a1.

Monltors rail service performed by Florida East
Coast Railway.

5.2,7 Medical. The following medical services are available:

a Occupational Health ' Th1s service prov1des emergency treabment in~

b. Environmzntal
Heal th

c.: Cape Canaveral
Air Force Station

cluding ambulance service, and a prevent1ve
health program.

Prov1des various types of eng1neerin; services
such as industrial hygiene, monitoring environ-

‘ments and facilities for the control of health

hazards with regard to sanitation, radiation,
1ighting, noise, industrial waste disposal,
air and water pollution, food, and potable
water.

EnvironmentaT health engineering personne] ara
available to provide health consultation by
telephone or active support on a 24-hour basis.

The United States Air Force provides emergenty
medical services at CCAFS,
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5.2.8° Train1ng_ The traInfng support serv1ces are TBD. [

5.2.9 Photograph1c The Photograph1c serV1ces are:

TR e

"Dorumentary . Prov1des botn st111 and mot1on p1cture coverage
Photography ' cf all phases of operations and developments of
o the chuttle program at KSC and AFETR.

5.2.10 Food Service. 1he ro]]owing food service support 1s avai]ab1e
R : . : Rl Tt T St YT Sk R B
a. Cafeterias .Provides d1n1ng rooin and carry out food ser-
‘vices to support KSC/CCAFS operations. - Break-
fast and lunch are served Monday thru Firday,
however, there is operating capability to pro-
vide supplemental service as required.

b. Snack Bars Snack bars are provided in working areas where
the number of employees is insufficient to sup-
port a cafeteria, and in those areas where
travel to a cafeteria is not feasible,

c. Mobile Van A mobile van is provided to service working
areas not supported by a snack bar of cafe-
teria.

d. VYending Machines Vending services are provided in certain iso-
lated arcas where periods of occupancy will
not support cafeteria or snack bar operation;
and in selected locations for perscnnel conve-
nience.

5.2.11 Reproduction. The following réproduction services are avoilable:

a. Self Service Provides office copying machines for quick copy
reproduction.
b. Documentation

Services:

(1) General Personnel and facilities provided for multiple
copy/large volume reproduction, off-set print-
ing, bindery services, etc.

{(2) Technical Personnel and facilities provided for reproduc-

tion of technical documents (engineering Draw-
ings, Schematics, Specification documents

etc.) from original documents, microfilm, aper-
ture cards, etc.
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{3) Classified Personnel and facilities provided for the re-
. Material production of classified material. -Each -
facility maintains a file of classified mate- '~
rial and an authenicated signature of persons
authorized to approve the reproduction of clas-
s1f1ed materia]

5.2.12 Mai] Service. The fo1low1ng ma11 service support is ava11ab1e

a. Routine Mail Prov1des a ma11 de11very and pickup service on
' a scheduled basis at KSC/CCAFS and at certain
adjacent areas (i.e., Operational Support Group
with off—s1te offices)
b. Mail Service to Dispatches ma11 to and provides p1ckup of Ma1]
Other NASA Centers from NASA organizations, and contractors, pay-
load owner/operators located at the various
other NASA Centers {i.e., JSC, MSFC, NASA Head-
quarters, etc.).

c. Expedite Delivery This service ensures exped1t1ons delivery of a
Service document, parcel, or component necessary to
support an imminent test or launch.

d. Post Office A U.S. Postal facility for routine postal ser-

vices, i.e., stamp sales, box rentals, {not

O available to individuals) money orders, etc.
e. Classified Provides a properly cleared person to receive,
Documents and control classified materials at KSC/CCAFS.

5.2.13 Fire Prevention and Protection. The following fire prevention and pro-
tection services are available:

a. Fire Prevention Provides surveillance of facilities, structure
and other areas at KSC/CCAFS to assure compli-
ance of Fire Prevention Rules and Regulations
ard to ensure the reliability and operational
capability of all installed fire protection
systems. Also provides real time support dur-
ing hazardous operations.

b. Fire Protection Provides Around-The-Clock coverage by profes-
sional fire fighting personnel and provides
strategically located and maintained fire sup-
pression equipment.



i
! '
|
i
'

5.3 TECHNICAL SUPPORT SERVICES '
The technical support eer\}i'ces available to the STS User are described in para- .

graphs 5.3.1 through 5.3.12.

7

. 5.3.1  Clean Rooﬁs. (Reference Section IV Table 4-3). ‘

|
5.3.2 Cranes (Reference Section IV, Table 4- 3). ;

5.3.3 Communications 0perationa1 The fo11ow1ng operational communications

support 1is ava11abie ) o ;
.y e . ! !

a. '0perat1ona] The OIS w11] prov1de the typ1cal user w1th one

Intercommunica- active channel and one monitor channel selected

tions System (0IS) - from a total number of (TBD) channels.. Mul-
tiple monitor will be provided, number of chan-
nels (TBD), where required. Paging access via
Q1S stat1ons is also provided fcapab111ty T8D).

b. Point-to-Point Prov1des a direct-line service between two
Telephone points in which the calling party has only to
1ift his handset or depress a button to ring
the other phone. :
c. Operationa) :
Teleyision (OTV): |

(1} Independent Provides user with Timited control functions of
Facilities the OTV camera (pan, tilt, and zoom) and

start-stop control of portable video recorders
located in the facility. Provides an OTY tech-
nician to; set up and control the remaining
camera functions (beam, target, iris, etc.) on
an as required basis; support the video record-
ers (i.e., set up, change tapes, etc.); and
respond to customer trouble calls.

(2) Interdependent Provides user with a "hands free" TV operation

Facilities for Shuttle/payload test/checkout and
(OPF,VAB, monitoring. A1l cameras in the facililies will
etc.) have remote control capability and will be pri-

marily controlled (pan, tili, zoom, beam, tar-
get, etc.) by personnel in room 1P1 of the
LCC. Capability also includes video recording.




5;3.41'In§trumentat1on.

(3) Wideband
Transmission
System

{4) Audio Recnrd-
I1ng System

a.

Te]emetry Ground
Station

RF Checkout Station
Data Processing

Magnetic Tape
Certification

Flight Sensor
Remote Data
Transmission

Data Display

O e s S

1 Pr6§1de§‘c1d§éd 106b‘tféd§ﬁission media for -

complex waveform electromagnetic signals within
the (TBD) HZ to (TBD) HZ freruency spectrum,
i.e. te]emetry data, timing, video informa-
tion etc. - This data can be transmitted to

all KSC/CCAFS major operating/support sites

and to other NASA Centers (JSC, MSFC, etc.)

PrOV1des magnet1c tape recorders for central-
ized autio communications recording.

The f0110w1ng 1nstrumentatian suppurt is available:

Prov1des the fo11ow1ng serv1ces
(1) The acquiring of telemetry signals RF
rad1ated or over data lines.

(2) The record1ng, reproduct1ng, or copy1ng of
recorded telemetry signals and the conver-
sion and processing of telemetry signals
and data for display, retransmission, com-
puter processing, and reccrds.

Provides RF checkout support for spacecraft,
experiment, I1US, SSUS, Spacelab, and other pay-
load elements.

Provides LPS/CDS support non-LPS computation
support, Real-Time, Batch Processing, MIS and
ADP.

Provides 1‘;9 Certification capability for GSE
and flight tapes.

Provides flight sensor calibration capability.

Provides capability thru LPS/CDS or other
methods for transmitting data, TV, timing,
countdown to remote XSC or off- KSC locations.

Provides capability for data diap1ay capabili-
ties thru CRT, strip chart recorders, and
event recorders for special purpose, one-time
only, or recurring display needs. Data may be
from LPS/CDS or other sources.




5.3.5 Prbpe]]dnts, Liquids and

Test'EqLipment
Loan Pool

. E]eétfdbaagnetic

Compatibility
Operations

Facilities Moni-
" toring Measurement

Program
Instfumént Calibra-
tion and Repair

Timing

Meteoro1dgica1

i.
f

Provides test edﬁipment on a Toan basis.

A ]
a T i
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Pdffab1é“éndlfi§:d'éa ab11itie§“$ eHéési]able
. for testing and verifying vehicle’ capability
‘(element-to-element, payoad-to-GSE, etc). . Area

and system electromagnetic monitoring as well
as laboratory facilities for testing and veri-
fying components and systems to established
RFI and EMC standards are available.

. : : [

Provides fhe éapabiiity‘to remdte]y‘heasure,
record and display critical facility parame-
ters. ;

Provides facilities to calibrate and repair
test instrumentatior used in launch and
support operations. i

o _ i _ (s
Provides digital timing system to generate,
distribute and display countdown timing signals
from Yaunch checkout or computer-controlied
tests and to display GMT to test areas.

‘Provides specific weather data; both fofééésts

and observations, during Shuttle/Payload ground
operatigns, countdown and launch, and abort and
landing., This service requires monitoring of
certain meteorological parameters such as
lightning activities, and the tracking and
monitoring of severe weather systems; ie., high
winds, precipitation, etc. '

gases support is availabTe.

d.

bl

Ce
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Propellants

Cryogenics

Hypergolics

Pressure Gas-
Mobile

Gases. The following propellant 1iquids and

(Tb0)

Provides facilities for filling p}otéble GSE
Qewars with LOX/LHZ for Shuttle/Payload servic-
ing. ‘

Provides facilities for hypérgolic flushing,
inerting, loading and unloading.

Supplies high pressure nitrogen, helium, hydro-
G, oxygen, air and mixtures of oxygen and ni-
tregen. During unscheduled outages of all
high-pressure gas facilities, support is pro-
vided solely by mobile gas.




5.3.6 Ordnance. The fd]]owing ordnance support is available:

d.

b.

Ordnance Test

" Ordnance Storage

Provides a safe facility for test and checkout
{receiving Inspection, lot verification test-
ing, etc.) of ordnance devices. '

En&ironmenta]]y controlled stofage for Shuﬁt?e/
Payload ordnance items.

5.3.7 Ché$1c61‘Shmp11ng and AnaTys1s. The following chémical sampiing'and

analysis support is available:

a.

b.

Samp1ing

Chemical Analysis:

(1) Gas Analyeis

(2) Liguid
Analysis

Pro#ides sampling Cahtainérs,'séhblinglﬁfobes,
etc. for obtaining representative quantities of
material for specification conformance analy-
sis.

Provides analysis of gases such as hydrogen,
oxyger, helium, nitrogen, breathing air, etc,
to verify that gas purity conforms to specifi-
cations required by KSC and/or the payload
owner/operator,

Perform purity analysis of liquids such as hy-
pergolic fuels and oxidizers, hydraulic oils,
solvents, spacecraft coolants, cleaning chemi~
cals, RP-1, water, hypergolic decontamination
flush fluids, lubricant oils, etc., to verify
that 1iquids conform to specifications requir-
ed by KSC and/or the payload owner.

5.3.8 Non-Destructive Evaluation (NDE). The following NDE support is avail-

able:

d.

b.

Non~Destructive
Investigation
(NDI)

Leak Detection

Provides for detection/analysis of material de-
fects, i.e., cracks, porosity, electrical dis-
continuities, weld defects, etc. by methods
which will not impair further use of the item
tested. o

This service determines the existence or ak-

sence of Teaks in payload system, subsystems,
and unique GSE and facility checkout equipment.
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5.3.9 Téthﬁic%f Shdps. The“follpwiné teéﬁﬁicé]

a. Electronic Shops

b. - E1eétr1ca1 Shops

Cc. Machine Shops

d. Mechanical Shops

5-~16
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| shop support is available:*
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- The Electronic Shops provide facilities, equip-

~ment and personnel for electronic ‘support for:
211 KSC launch and checkout activities.  The .
combined etectronic shop capabilities include:

(1) 'Fab;icétiohlaf'patéﬁ panels, distribution
racks, printed circuit boards, black box
prqtotypes, etc. T

(2} Troﬁb]éshooting, repair and maintenance of
electronic equipment (exciuding test
equipment). o

r

“The Electrical Shops provide electrical facili-

ties, equipment and personnel in suppcit of
KSC lawiches and checkout activities, The com-
bined electrical shop capabilities include:

(1) Fabricétion and assemb1y of power and in-

strumentation cables, harnesses, multi-
breakout boxes, etc.

(2) Electrical field crews for on~site instal-
lation, repair, and operation of electric
motors, generators, cables, etc.

The Machine Shops provide machine facilities,

equipment, and personnel to fabricate and re-

pair equipment, assemblies, subassemblies,
etc. - ‘The combined shop capbilities incilude
machining, milling, grinding, shearing, paint-
ing, baking, engraving, welding, driliing, and
sheet metal fabrication. _

!

The Mechanical Shops provide mechanical facili-

‘tles, equipment and personnel in support of

KSC Taunches and checkout activities. The com-
bined mechanical shop capabilities include:

a. Fabrication and testing wire rope, cable,
s1ings, pneumatic hose, etc. .

b. Maintaining, repairing, refurbishing, and
overhauling compressors, hydraulic units,
swing arms, etc,

C. Heavy equipment operators foﬁrtransportn
ing, errecting and checkout of space
vehicles and associated equipment,




el

Mobile Shops

Mobile Shops provide mechanical, electrical,
and electronic facilities, equipment, and
personnel in the field vhere quick maintenance
response is essential. . These snops have
capabilities to perform on-site maintenance
minor repairs and checkout of components,
providing repairs, and chackout of components,
providing quick response in the event of
system failures.

5.3.10 Laboratories. The following laborateries support is available:

a.

(]
.

Sb?ar Panel

Guidance & Control

Battery
Power Systems

Mechanical Systems

Transducer
Calibration

Bio-Med

Calibration GSE

Provides facilities to electrically check pay -
Toad solar panels and systems while using
actual sunlight conditions.

Contains special test sets for accurate and
efficient checkout of Guidance & Control Sys-
tems, i.e., hydraulic actuators (electrical
feedback, electrical-mechanical alignment,
scale factors. etc.), inertial platfom align-
ment, etc.

Cortains conseles, sinks and GNp required in
activation of flight batteries.

Facilities are provides for maintenance of
flight batteries and power supplies.

Utilized for fluid and gas samples an-!.sis:
component disassembly, cleaning & assembly in
Leminar Flow Rooms, and functional testing in
controlled environment rooms of mechanical and
electro-mechai:ical components.

Used for calibration, maintenance, repair and
replacenent of transducers and signal condi-
tioners.

Provides checkout of flight bio-medica) instru-
mentation, flight experiments, astronaut phy-
sical examirations and technical assistance to
the Occupational llealth Facility.

Lab provides calibration of thosz devices not
removed from and calibrated on the payload GSE.
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Proof Test

C]eanihg and
Testing

Materials Testing
Environmental

Testing

Failure Analysis

Microchemical
Analysis

Developing Testing

Provides facility for periodic re-evaluztion of
handling devices {slings,, karnesses, etc.) and .
flex hoses to assure comformance to KSC/CCAFS

and/or Payload Owner safety and re11ab111ty
spec1f1cat1ons.

TR A S ah ) ‘(J‘ ES /IR

Provides prec1s1on c]ean1ng of components and
systems; refurbishment of components; decon-

" - tamination of hypergolic components and sys-

tems; proof and functional testing of compon-
ents; and hydrogen perxide pass1vat1on of
parts.

Provides capability for evaluation of plastics,
eiastomers, coating, metals, lubricants, and
composites. " Testing of the compatibiliity of
these materials with oxygen and other fluids is
also prov1ded

Performs hLoth c11mat1c and dynam1c tests on
components and systems. Conditions that can be
simulated are: vibration, shock, acceleration,
temperature, humidity, vacuum, pressure, and
|

spray.

Provides a team of investigative specialist to . :
meet the launch site requirements for investi-

gative services, and operates and maintains a

diversified and comprehensive laboratory and

“equipment facility. Included in this capabil-

ity are metallurgical, electronics, and mechan-
icai systems/fiuids Taboratories. (Ref. Ca-
pability Manual #GP-1032.)

‘Performs non-routine qualitative and quantita-

tive chemical analysis of gases, liquids, and

.solids. A variety of spectrometric, chromato-

graphic, and other instrumental methods as
well as classical wet chemistry techniques are
available for analyzing large down to micro-
scopic samples, .

Prov1def a capabi11ty for deve1opment and fab-
rication of mechanical and electrical/
electronic hardware, including "make work"
type modifications. A wide ranging capability
of electrical, electronics, mechanical wood-

. working, metalworking plastics technology,

fabricaticn and system testing is available.




5.3.11 Photography. The following enéineering potography éervices are avail-

o able:

a. General Provides filmed records of damagesd components,
wiring, mechanical and hydraulic configura-
tions, etc, '

- S B (T O e e

b. Documentary Provides photographic coverage of Shuttle/ -

payload test and checkout (on an as required

"basis) and a filmed record of launch countdown
and launch i.e., sequential events, attitude
of Shuttle during 1iftoff, etc.

5.3.12 %LRU Maintéﬁéhce. Provides the capability to perform scheduled and
unscheduled {off-1ine) LRU maintenance (i.e., modifications, repairs,
. revalidation, etc.).
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SECTION VI
SAFETY

6.1 GENERAL

LA
ST ht £

\ , e ewn e . P
The primary safety requirements document for STS Payloads is the "Safety Policy
and Requirements for Payloads Using the Space Transportation System" published
by NASA Headquarters, dated June 16, 1976. The safety requirements imposed by
this handbook include KSC's implementation of this NASA Headgquarters Document,
and additional requirements which are unique to ground overations and GSE
design. In tne event of conflicts between this Handbook and the NASA Head-
quarters Mocument, the NASA Headquarters Document shall take precedence.
TS I St L VPR O AT e ;
6.1.1 "Safety Requirements at Launch Site. The . Kennedy Management Issuance
System is the method for imposing safety requirements at a Taunch site. This
Issuance System includes KMIs, KHBs, and KSC Standards. The salient require-
ments from the Kennedy Management Issuances have been extracted and are includ-
ed herein. The STS lUser is responsible for obtaining copies of the Kennedy
Management Issuances listed in Appendix E which pertain to safety, if they are
required for payload and GSE design or ground operations planning purposes.

6.1.2 ggigg;i&gé. The objectives of the launch site safety program are to:
a. Assure safety of personnel during their work at the launch site.
b. Avoid accidental work 1interruptions.
c. Prevent damage to property, supplies, and equipment.

d. Assurc proper protection of the public from hazards introduced by the
space programs.

2. Provide data whereby risks and loss factors in space technology can
be evaluated.

f. Provide design requirements and criteria for Payload Ground Support
Equipaent (see SW-E-0002).

b.2 RESPONSIBILITIES

6.2.1 K3C Director, Safety, R&QA, and Protective Services (SF). The Director,
5F, has the responsibility for adequacy of safetr planning and final authority
on all matters of safety during NASA operations on KSC, CCAFS, or VAFB: how-
aver, his responsibility on CCAFS or YAFB do not abrcgate the overall safety
responsibility of the Commander of those installations.

The Director, SF, defines the launch site safety requirements and establishes
procedures for implementation of these requirements.
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6 2.2 Pay10ad Owner/Operator. The STS User is responsible for the following,
and for app1y1ng the provis1ons of the KSC Safety Program. B x

a. Mainta1n1ng sur\ei11ance of operations in its assigned areas for de-
~tection and correction of unsafe practfcee and conditions.

b. tCoord1nat1ng with the KSC Safety Operations Of fice (SF-SOO) on a]]
matters perta1n1ng to accident preventioa. ,

.c. ~Subm1tt1ng the required safety data (See paragraph 6. 4 3)

d. ’Ensuring that emp]oyees are provided with and use safety clothing and
equipment necessary for their protection.

e. Desiunating a Safety representative o
R R . oy,

6.2.3° Ogerations.- NASA 0perat1ons on CCAFS or WTR areas, 1nc1ud1ng those on
NASA facilities located in those areas, will be conducted in accordance with
lTocal United States Air Force (USAF) safety regulations. . However, STS
personnel will ensure that such operations are conducted within the framework
of the KSC Safety standards, referring any conflicting KSC or USAF safety

procedure= to the Chief Safety Operations 0ffice for reso1ution

a. The KSC Safety Operations 0ff1ce (SF-S00) wi]l perform safety sur-
veillarce of all NASA operations at KSC, VAFB, or CCAFS aress, includ-
ing the "high Hazard" operations. These survei]]ance activities will
be coordinated with USAF representatives to prevent duplication of
effort and needless expaosure of safety personnel. Such surveillance

-will be conducted as frequently as necessary to ensure that joint KSC
and USAF safety measures are adequate.

b. The KSC Safety Operations Office (SF-S00) Wi11 review'oberational
~procedures and design specifications for all NASA operations and
- faci{lities for compliance with NASA policies and procedures.

c. . The Director, S, may allow a variance from normal operation by the
issuance of an exemption, waiver, or authorized deviation. A record
of a1l exemptions, waivers, and authorized deviations will be main-
tained by the Safety Operations Office and will be made available to
all personnel with a need for the information.

6.3  OPERATIONAL SAFETY
- 6.3.1 Personnel Safety.

9‘a.‘-The primary reason for having a safety program is toﬂprevent the in-
Jury or death of personnel invelved in operations where any hazard
exists. A secondary reason is to prevent the destruction of

property.

o. All Government agencies have been directed to develop, support, and
“foster organized safety and heaith promotion in order to reduce the
number of accidents and injuries to employees, encourage safe prac-
tices, and eliminate work hazards and health risks.

6-2
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c. All safety documents and operating procedures for hazardous opera-
tions issued by KSC or organizations using the facilities of ¥SC,
including associated contractors, will include adequate personnel
precautiins.

6.3.2 Training, Certification and Medical Requirements.

a. Certification that employees are trained and qualified for each
hazardous system they work on is required. A brief summary of the
training/certification program will be supplied to KSC Safety Opera-
tions. o

b. Specific safety training which is given at KSC is required for
employees entering areas where hazardous operations are performed or
where hazardous materials are present. Facility orientation, toxic
propellants, protective breathing apparatus, and radioactive
materials are examples and may be scheduled through the Launch Site
Support Man=ner, '

c. Crane operators trafning, which is”given at KSC is required for all
employees operacing KSC cranes/hoists.

¥

d. Propeliant handlers are required to have up-to-date physical examina-
tions which meet the requirements of KSC Riomedical Office. The
examining equirements may be abtained from the KSC Biomedical
Office, ana the individual examination records must be furnished KSC
Medical for review.

Cadby . -
L

6.3.3 Accident Prevention. KHB 1710.2/5F, “Kehnédy Space Center Safety
Practices Handbook,” contains minimum safety standards which must be put into
practice to prevent the cccurence of accidents at KSC. The standards contained

“in this handbok are designed to cover average conditions and do not cover all

exigencies that could occur in as broad an arca as that covered by NASA opera-
tions. - Subjects covered are accident prevention; shsp safety (genmeral, bettery
shop, welding, machine shop, paint shop, electrical and tool}, construction and
maintenance; health hazards and protection; material handling; fire prevention;
pressure systems; motor vehicles; life support equiment, and electrical facili-
ties, electronic equipment and radiation hazards. Specific safety operating
pirocedures for hazardous operations, evacuation procedures and special safety
requirements which pertain to a facility/area are found in the Facility/Area
Ground Safety Pians. These plans will be furnished to the $TS Users to aid in
preparation of operating procedures.

6.4 SYSTEM SAFETY

System Safety requirements are described in paragraph 5.2 of the NASA Head-

- quarters Document, "Safety Policy and Requirements for Payloed Using the STS."

Payload Ground Support Equipment (GSE) shail be designed fail safe; i.e., such

- that credible failure modes do not result in a hazard to personnel or to flight

equipment. JSC Specification SW-E-0002, GSE General Design Requirements, shall
be used to meet KSC safety requirements.
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6.4.1 : Safety Analysis. Specific safety analysis will be performed for each -
STS payload for ground and flight operations. JSC will perform the flight .
operations analysis and KSC wil) perform the ground operations analysis. - KSC's

ground operations analysis will include safety analysis of payload peculiar GSE

design and operation, as well as the ground equipment and operations interfaces

with the flight systems. )

6.4.2 “Safety Assessment Reviews.” KSC safety reviews will be conducted at* ..
ground operations meetings called by the LSSM. . These reviews, held for each'

_ payload and mutually planned with the NASA Center responsible for the experi-
ment, payload or mission, will provide the necessary information for the KSC:
Safety Review Board to review and approve the payload GSE design, the payloaa/
'GSE/Orbiter interfaces, and overall ground operations. “Data required at these

reviews inciudes the Safety Compliance Data required in paragraph 6.4.3 plus
other detail design, operaticn, and descriptive data. - This other data shall :
consist of drawings, schematics, assembly and handling pocedures, etc. A mini-
- mum cf two ground operations reviews are planned. Specific schedules for these
reviews will be determined un a payload by payload basis. The launch readiness
‘review at KSC will include final assessment and disposition of all open safety
issues and residual hazards.

e
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6.4.3 Safety Compliance Data

6.4.3.1 Safety Compliance data, together with a certificate of safety compli-

ance signed by the payload developer {see KMI TBD), shall accompany the payload

and payload GSE when delivered. Three copies of this data is required for KSC

Safety Operations, SF-S00. This data shall consist of the following: .

a. A safety assessment report, which dotuméhts the resu]tsrof hazard
analyses, including hazard identification, classification and resolu-
“tion.

b. Apprcved waivers to safety requirements.

c. A 1is£ihg of nohmeta]iic materials which are used in habitable pres-
surized environments and do not meet the requirements of NHB 8060. 1A
with test results or analysis which verify them safe for flight.

d. A listing of radioactive materials by element, isotope, quantity and
emission. Data submitted for radicactive material and radioactive
material use requests, will be in accordance with KHB 1860.1 "Radia-
tion Protection Handbook", and is required 6 months prior to hardware
arrival of the launch site.

e. A list of equipment capable of generating hazardous radiation {x-ray,
radio frequency, etc.). _

f. "Certificate of Compatibility" of fluids used in the cleaning, test
and operation of pressure vessels.

g. A record of all safety related failures or accidents related to pay-
‘load processing, test, and checkout, including an assessment of their \
potential impact to STS, elements of STS and to ground safety,
together with action taken to prevent recurrence. -
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h. Adeqdﬁte data to aséure compliance with safety requirements for pay-
loads to be reflown.

~{. Listing of tésfs and/or ané]yses performed to show verification of
the related safety requirements.

H Inépéttioﬁ certification for those safety requirements to he verified
by inspection.

:6.4.3.2‘ Ddta on‘payldéds and payload peculiar GSE prdcesséd in CCAFS facili-

ties, must meet the submittal requiremens specified in AFETRM 127-1, “Range
Safety Manual, Vol. 2." . .

e SR e @R s T el e i, O L D S - ARA I
6.4.4 " Technical Operating Procedures., Technical operating procedures shall
conform to KMI 1710.13, "Safety Review of Technical Operating Procedures". For-
mat requiremens for these procedures are contained in KHB 8610.4, "Operations &
Maintenance Handbook." All technical operating procedures are required to be
available at the launch site at least 30 days prior to first use. Some may be
required much earlier, depending on the type of activity involved, see para-
graph 6.4.3.1,d. and KHB 8610.4.

6.5 HAZARDOUS OPERATIONS

Section 3 of this handbook describes activities involved in the development of
ground operations for processing of payloads at KSC. Comparison of the select-
ed ground operations plan with the following 1ist of hazardous operations
should provide a guide to identify those portions of the work flow where
specific and potential hazards may be present.

Hazardous Opérations are activities which could result in damage to property or

injury to personnel because it involves either singly or in combination, but is
not limited to, the following:

a. MHorking Area/Environment: ~Any operation requiring personnel to work
in an enclosed or possibly hostile area such as proximity to pressure
vessels, or any area in which the environment deviates from norma)
atmosphere (e.g., chemical composition, pressure, temperature, loca-
tior, or combination thereof). This category includes the confine-
ment of personnel within a closed spacecraft.

b. Explosive Ordnance: Any operation 1nvolving the wandling, “ranspor-
tation, installation, removal, closeout, or checkout of ordiance de-
vices and any operation or checkout of an ordnance system #fter ord-
nance items have been instalied or connected.

c. Pro éTiéhts: Ahy oberation 1ﬁv61v1ng prope]iant loading unioading
or ;Icw, hookup or disconnect, movement of loaded storagé units, or
opening of contaminated systems. This includes solid, 11quid, hyper-
golic, or cryogenic propellants.

d. Cryogenics: Any operation involving cnyogénic loading, unloading,

ow, huokup or disconnect, movement of loaded storage units, or re-
pair of a system containing cryogenics.
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g. 5ﬁd|1ng Any Gﬁééatlon 1nvo1v1ng the ho1sting,'1oad1ng, or tréns-
. porting of a payload flight item or GSE or other equipment of s1gn3f—
icant size or weight.

f. Radiat1on _ o
(1} 'Ionlzing Rad1at1on Any Operat1on using an 1on1z1nq rad1at10n
source or rad1ograph’c equipment. i

(2)  RF Radiation'

(a) Any dﬁéfatioh producing more than 10 milliwatts per square
centimeter average power if the area of radiaticn zan be
-entered by humans.

5 (b) Any operation producing 5 watts or greater per square cent-
imeter peak power density at fue] transfer locations.
8- PEiTa . y\,

g. Toxic/Combust1b]é)Corrosive. Any operation 1nvo]v1ng hazards of
significant risk in the use of toxic, combustible or corrosive
liquids gases or materia]s such as mercury, acids or solvents.

hi. Pressure° Operations 1nvo]v1ng the pressurization of pressure ves-
sels (see paragraph 6.6.3).

i. E1ectr1ca1 Any operation involving an electrical hazard of signifi-
cant risk because of the nature of the operation or the equipment
1nvolved .

J. Other Any operation not 1dentif1ed above which coqu endanger per-
sonnel and/or hardware {(e.g., other high energy suurces, work at

heights, etc. )
6.6 SAFETY REQUIREMENTS

The wide variety of hazards which may endanger the safety of personne] and
equipment involved in payload operations at KSC demands the establishment of
specific standards for compliance by all personnel. These safety requirements
are issued by the Director, SF {as indicated in paragraph 6.2.1), and arz con-
tained in Kennedy Management Instructions (KMIs), Kennedy Handbooks {KHBs, SPs
and GPs) and Safety Standards (KSC-STDs). . The f0110w1ng sections will briefly
describe the salient features of the documents containing safety requirements
pertaining to the several hazardous operations 1isted in paragraph 6.5. When
performing operations within the scope of the hazards described you are respon-
s5ible to become more faciliar with the applicable safety requirements in order
to reduce %o a minimum or eliminate those conditions that could cause injury

to personnel or damage to hardware or facilities. You are invited to make max-
mum use of tne services of the KSC Safety Office for applicabilfty or interpre-
tation of safety requirements, for the review of design data and operating
plans, and for discussion of all safety aspects of work tasks at KSC to assure
minimum risk.
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'6.6.1 iProﬁe]]ants and Eibfé?ivé Safety. " Propellants are explosive, corrosive,

toxic, or flammabTe, or combinations thereof. They require the establishment
of explicit safety procedures and enforcement methods to ensure proper handl-
ing, storage, use, decontamination, or disposal. Individual safety parameiers
will be established for each operation to ensure that all necessary precaution-
. &ry measures are taken by operating or support personnel, such as safety train-
*"ing, area familiarization, the use of protective clothing, and the use of
approved procedures for storage, loading, transfer, testing, and disposition
of nropellants. Propzllants safety requirements are contairied in AFM 161-30,
Vol. II, "Ligquid Propellants" and AFM 127-100, "Explosive Safety."

6.6.2 Preséﬁfe Systems Safety.

a.

}

Pressure s-stems, due to stored energy, or because of the fluid con-

~tained w.cnin the system, pose potential hazards to personnel. Pres-
- sure systen, and other GSE design requirements, are contained in

SW-E-0002, "Space 3huttle Program Ground Support Equipment General
Oesign Requirements." An operational requirement for all ground op-
erations involving work on pressure systems is that they shall be de-
pressurized before disconnection, repairs, or replacements are
attempted. Pressure systems shall be considered hazardous until it
is fimly ascertained that pressure has been released. Any pressuri-
zation exceeding 25% of design burst of any tubing, fittings, or
other components excluding pressure vessels is considered hazardous.

A pressure vessel as defined for KSC operations is any device con-
taining a compressed fluid or gas with an energy equal to or exceed-
ing 14.250 foot-pounds (0.01 pound TNT equivalent) based on the
adiabetic expansion of a perfect gas. Spccia)l operational controls
are required during pressurization of flight vessels until the system
pressure has stabilized. These controls may be in the form of per-
sonnel clearance, remote pressurization, procedure control, etc.

Two different approaches are used in designing flight pressure
vessels. One is known as the tracture mechanics approach; the other
is the factor of safety approach. Either approach is acceptable to
KSC; however, the definition of an operational hazard is slightly

di fferent.

(1} Flight pressure vessels controlled by fracture mechanics are de-
fined as:

{a) First pressurization exceeding 25% of design burst.

(b) Any pressurization above initial precsurization or above
maximum design nperating pressure,

(c) Any pressurization cycle which exceeds the design operating
cycle life.

{d) Any pressurization exceeding 25% of design burst when the
vessie contains hazardous fluids.
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(2) Hazardous 6pérations associated with flight pressuré vessels
controlied by the factor-of-safety approach are defined as:

(a) First pressurization exceeding 25% of design burst. .

{b) Any pressur1zaf10n exceeding 25% of design burst for
vessels containing hazardous fluids. :

(c) AnprkeSSUfization exceeding first pressurizaf{on or 50% of
' design burst.

6.6.3 Flex Hoses. See SW-E-002 for design, securing & identificatfon require-
ments. ~ - "
o e .
€.6.4 Radiation Safety. See KHB 1860.1, Ch. 2 for lonizing and RF Radiation.
a. 'lonizing Radiation. "It 1s the policy of KSC to exercise centralized
control over authorizations for expesure to fonizing radiations and
‘the approval of operating procedures to ensure that exposure of per-
sonnel to ionizing radfation is restricted and kept as low as practi-
cable. Safety requirements for the radiation protection program at
KSC are contained in KMI 1860.1/1S, "Radiation Safety - Policies and
General Procedures"; KHB 1860.1/1S, "Radiation Protection Handbook".

The pay]oad opérator is adviSGd to become familiar with the require-
ments of KHB 1860.1 prior to shipment of any radioactive materials
or radfation producing equipment to KSC.

b. Microwave or Réﬁio Frequency (RF) Raﬂiation;

(1) -Liquid or gas fuels shall not be transferred within the
maxtmum energy range {calculated or measured) of 5 watts
per square centimeter peak power density of RF radiating
equipment. '

(2) Personnel are not allowed to enter an RF radiation area
exceeding 10 miliiwatts per square centimeter average
power,

(3) RF silence will be directed for specific phases of opera-
tion, installations of electro-explosive devices, and dur-
ing other hazardous operations. The test supervisor will
notify the Systems Safety Supervisor that RF silence
exists.

6.6.5 Handiing. "Handling" at KSC generally refers to operatiors involving
the use of overhead cranes or other hoisting devices with ground support equip-
ment slings of wire, chain, brackets and/or beam: to 1ift or transport heavy
and/or valuable items of nhardware. The hazards associated with these opera-
tions are:
® The load falling on or striking a person or another object causing
injury or domage.

e lA too! or comﬁbneht falling off the c¢rane or Toad striking a
person or causing injury. :




s A bﬁFt of the sling, 11fting aséemb1y or load breaking off with re-

sultant high velocity due to the application of 1ifting force and
striking a person causing injury.

 Movement of the 1oad sfriking a person or other material and
_causing‘injury or damage.

[ T

L B Ve i it

. Lifting Operations. :. To prbté&f.peréoﬁné1 from'the“dangers df'Hézardn

ous Tifting operations, a minimum radius centered on the 1ifting =~

hook is cleared of non-essential personnel. Tag lines are attached

to the load to assist in steadying it and al persornel in the work

area are required to wear hard hats equipped with chin straps. in
. addition, a representative of the KSC Safety Operations Office

(SF-S00)} is required on the scene to authorize commencement of haz.

ardous 11fting operations.

Prgof tésts.'The Using Agéhcy, on all equfpment in-its Jurisdiction,
shall perform periodic proof load testing and maintain a current

historical records fite, including the following information:

i . .
(1) Drawing number and part number of the devices.
(2} ‘Manufacturer.
(3) Fabrication date.
(4) Date of last proof load test.
(5) Date of rework or repair,
(6) Date of magnaflux, X-ray or penetrant dye check.
(7) Quality control verification inspection.
(8) Maximum safe working load if available.

Froof TéStng Requirements. Equipment which has been prdof tested

elsewhere and transported to KSC may be used without further proof
testing under the following conditions:

(1) Proof test documentatinn record is submitted to the KSC Safety
Operations Office at least 30 days prior to first intended use
date.

(2) Verification by KSC Safety Operations Office that documentation

shows proof testing to the minimum requirements within the time
period specified in paragraphs 4.6.1.2 and 4.6.1.3(c) has been

accomplished and that ali equipment/components are contained in
the documentation,

(3) Inspection of eqdipment shows 1o evidence of damage, deteriora-

tion, or corrosion.

(4) AN wire slings, hooks, eyebolts, wire ropes, and other rigging

gear wil) be tested at 200 percent of rated Tifting capacity.
tach item must pass the test prior to placing in service, there-
after an anrual test to maximum 11fting Toad design is required.
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(5) "Natural and synthetic fiber rope slings shall not be proof test-
‘ed. : In addition, a rigid inspection and maintenance routing is
. prescribed to assure the optimum safety in equipment usage. = -
" Payload contractors are encouraged to consult the :'SC Safety up-
erations Office regarding the use of hand1ing equiyent as early
“in the design and operations planning phase as is feasible.
R O S Ve Pt
d. Preventive Maintenance Inspection. KSC-STD-S-0001 - Preventive
maintenance inspection will be performed in accordance with prevent-
ive maintenance work card requirements and approved technical operat-
ing procedures. :

Chagierne L T
2o AR L

Lo ;
[

{1) Crdnemdherators will pefform predﬁéfatidn inspectioh and

. preoperation test prior to using equipment. :

(2)‘-Prevenfive‘méintéhShce in ection will be pefformed in accord-
ance with preventiva mais.znance work card requirements and
Jpproved technical operating orocedures.

[P

6.6.6 Toxic, Combustible, Corrosive. The processing of hardware for space
flight at XSC may invoTve potentially harmful chemicals. These cheriicals may
be used in large quantities as fuels or oxidizers or in small quantities as
cleaning, degreasing or etching agents. .

6.6.7 Electrical. The use of electrical power in taunch site ground opera-
tions is a potential hazard to personnel and equipment. Significant hazardous
conditions are: . (1) Personnel hazards pertinent to electric shock due to (a)
~unit not being correctly grounded, {b) using power connectors not approved by
OSHA or NEC, {c) exposed terminals, and (d) failing to remove power from con-
nectors’ prior to connecting or disconnecting; (2) Personnel and equipment haz-
ards due to human errors or lack of fail-safe design; (3) Personfiel and equip-
ment hazards due to ignition of gasses or vapors by electrically energized
equipment,

Hazard proofing of electrically energized equipment will be in accordance with

. KSC Standard E-0002. This standard combines new techniques with accepted prac-
tices recognized by the National Electrical Code (NEC). It defines “"Hazardous

Areas" and describes approved methods of hazard praofing electrically energized
equipment for all types of facilities at KSC. Hazards associated with the use

of electrically energized equipment should be controlled or eliminated through

‘careful attention to design, fabrica’ion and application of eppropriate factors
in the Hazard Reduction Precedence Sequence. .
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~ SECTION VII
DOCUMENTATION AND SCHEDULES

This Section desc;ibes péy]oéd related standard functions, the 5TS user sup-
plied documentation, KSC developed documentation, and schedules for payload
operations at the launch site. _

A requirémehts checkiist is brésented in matrix'form.to assist STS Users
during initial planning discussions with Launch Site Support Manager(s), and in
the development of specific Payload Launch Site Requirements.

A typica] schedule for launch site payload documentations is shown in
Figure 7-1.

7.i STANDARD FUNCTIONS

The functions described in paragréphs 7.1.1 through 7.1.12 are typ1¢a1 for the
processing of any payload. The functions are defined to assist the STS User in
the development of Paylnad Launch Site Regquirements for a speciftic payload.

7.1.1 Transportation. Payloads may be transported to the launch site by any
means deemed acceptable to the Payload User/Owner. XSC provides some transpor-
tation equipment, subject to a user charge, for transporting payloads from Pay-
Toad User/Owner facility to KSC and from facilities on Cape Canaveral side to
the KSC side, see KSC XXXX c¢n (ITE). The launch site is capabTe of receiving
payloads shippe. :v air, overland, or by water. However, the payload owner is
responsibie for v ansportation during off-1ine operations.

7.1.2 Receiving/Receiving Inspection. Receipt and physical inspection of the
payload to verity Tts condition after transportation to the launch site is the
responsibility of the STS User. Receiving inspection includes review of the
documentation associated with the specific payload. Certain documentation wili
be required 1f the payload contains or involves hazardous materials {see
Section VI un Safety Requirements).

7.1.3 Assembly. Assembly involves those operations necessary to build-up pay-
Toad components/subsystems into module or element configurations. These opera-
tions are all condqcted off-1ine. They may also be conducted off-site,

7.1.4 Functional Test. Tosts performed in the Payload Processing Facility to
verify spacecraft integrity, functional operation of components, subsystems and
systems. These tests are conducted off-line and involve primarily GSE provided
by the payload user,

7.1.5 Servicing. Servicing inciudes such tasks as propellant Joadinn, battery
charging/activation, film loading, installation of solid propellant motors, and
explosive operation devices. Servicing functiors are primarily conducted off-
line. Many of the servicing functions involve hizardous operations and close
coordination with KSC Safety must be maintained during these operations,
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7.1.6 Mate/Demate. Mating tasks involve physically connecting payload ele-
ments together to complete the carge for a single Shuttle flight {e.g., pal-
lets to core segments, payloads to upper stages, installing payloads or com-
plete cargos into transport canisters). Demate operations involve the same
nperations as mating, except they are conducted for disassembly or post landing
purposes. Most mating and demating operations are conducted on-1ine STS.

7.1.7 Payload/Cargo Integration. This integration operation verifies satis-
factory oparation of a complete shuttle payload. The functional interfaces be-
tween payloads, and functional interfaces between the payload and a sinulated
Orbiter are verified during the operations. The Cargo Integration Test Equip-
ment (CITE) is normally used to perform the cargo integration activity opera-
tions. These operations are always conrducted on-1ine STS.

7.1.8 Orbiter to Cargo Integration. Installation of a cargo/payload in the
Orbiter will occur in the OPF or at the launch pad. In either case, Orbiter
integration testing will be accompiished to verify compatibility of the Orbiter
with its installed cargo. Additional servicing and activation operations may
take place during this period. Orbiter integration operations are u.ways an
On- Line Shuttle operation, and always terminate with the beginning of count-

down for launch.

7.1.9 Launch Operations. Launch operations invalve the countdown and launch
operations. Only preplanned servicing operations can take place during the

countdown.

7.1.10 Mission Operations. There are no routine or contingency in-flight oper-
ations expected to involve the Payload User/Owner organization at the launch
site. Any required participation during the mission would have to he pre-
planned by the Paylecad User/Owner through the LS5M.

7.1.11 Refurbishment. Refurbishment involves activities associated with re-
storing a payload {element) to flight status rforr a subsequent mission. This
could include off-site repair and modification and checkout as well as on-site
maintenance, repair and checkout. The refurbished payload would re-enter a
flow at the appropriate point in a subsequent flight.

7.1.12 3Storage. Includes removal of perishable goqds, addition of dessicants,
nrotective covers, etc., to preserve the hardware during storage.

7.2 REQUIREMENTS CHECKLIST

A Payload Processing Requirements Checklist (Table 7-1} is presented in matrix
form, and is intended to key typical processing requirements to standard func-
tions. The checklist suggests requirements which may be impnsed by STS User
during launch site processing operations. Handbook references, which are keyed
to typical requirements, are presented as an aid to the STS User(s).

Pertinent information relating to the STS User payload requirements should be
entered on the checrlist under the Functien column opposite the Requirement(s).
The completed checklist should be useful during initial planning discussions
with the LSSM, and eventually would be incorporated in one of the STS User doc-
uments {or phased out, as apalicable).
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7.3 STS USER SUPPLIED DOCUHE“TATION

STS Users will be required to submit requirements for vprocessing their payload
at the launch site. Information, even though not complete, is desirable at the
earliest possible date, particularly when a long lead time will be needed to
provide support. :As requirements develop, the original input is revised, and
submitted as a revision to the basic requirements. As indicated in earlier
sections of this handbook, the process of refining payload requirements and
matching them to launch site capabilities is an iterative one handled between
the LSSM and STS User Organization.

A description of the documentation required from the STS User is Tisted in par-
agvaph 7,3.1 through 7.3.7, They may be combined into an Integrated Payload
Requirements Document, if desired. . E
- T X AU RO SRS ¥ ADS FON PAE s o
7.3.1: Facility Requirements. ' Early determination of facility requirements for
each indiviaual payload project is necessary for efficient operations at the
launch site. ' This determination should be initiated in tha conceptval phase of
project planning. < A lead time of up te 5 years is required when major new con-
struction is contemplated (see paregraph 7.3). ‘ The STS Yser payload facility
requiraments will be evaluated by the Payload Launch Site Support M:znager.
Areas will be assigned to the STS Users that make optimum use of existing
. facilities which are adequate for the required task. ' If no such facility
exists, or if modifications are required, a facility will be selected that is
best suited for the task and which requires the least modification. *When STS
Urer facility requirements necessitate major modifications to existing ..
buildings or the construction of a new facility, the STS User will assume
funding responsibility. Coordination meetings will be held with STS User and
launch site personnel to assure that all requirements have been met. Payload
requirements in regard tc the launch complex or on-line Shuttle facilities are
zoordinated and integrated by the appropriate Launch Site Payload Support
Manager. On-line Shuttle requirements will be processed thru the appro-
priate STS Program by the launch site organization. -

7.3.2 - Payload Ground Operatioﬁg & Chéckdqg;Pkbcedures (0ff-Line). .The Off-
Line paytoad ground operations and checkout procedures should be prepared by
the 515 User organizaticn, to serve as the controlling and work authorization

document for each test operation.

a. The proéédﬁres should define, thhohb1ggicélly; the detailed ;tep-by-
step seguence of cvents in the performance of each specific test or
operation leading to results accomplishing specified‘objectjyes.

' ;
Ry o P T

L TS . e e e L
b. Although Off-Line operations and test procesures do not have to con-
form to the same content and format as On-Line procedures, the KSC
- Safety. requirements still apply. For example, STS User Off-Line
Procedures must be reviewed by the KSC Safety organization, and the
identification of Hazardous Cperations must comply with Appendix B.
The recommended format for off-line ground operations and checkout
procedures is presented in Table 7-2. -
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Table 7-2. Typical Fermat for Procedureds) Contents

4

. ATTER otitaia. o o0 st v
s SECTION |, PRE-OPERATION SETUP INSTRUCTIONS
o SECTION I}, OPERATION INSTRUCTIONS
-~ o SECTION IIf, POSTOPERATION INSTRUCTIOMS
o APPENDICIES: ‘

APPENDIX A, DATA SHEETS
APPENDIX B. EMERGENCY iNS1RUCTIONS

Ay
N
L

R :

FRONT MATTER _

 fncludes cover page, approval page/change page, page showing total pagas in procedure, wable of contents,
illustrations, tables, schedule of activities (bar chart}, refarenced instructions, computer programs, special

tools/equipment/materials, suppoit rools/equipment/matarials, personnel/safety requirements, and
special irstructions.

: “.fl..i:l.. . . e B ot o ." "‘ .
SECTION | -—__PHE-OPERATION SETUP INSTRUCTIONS
includes step by step instructions to establish the required test configuration. Also includes setup of
additional equipment required for test.

SECTION 1} — OPERATION INSTRUCTIONS
Includes step by step instructions for each major division of work.

SECTION tIl — POST-OPERATION INSThUC'i'IONS ‘
Includes step by step instructions for securing of systems and equipment. Also includes instrur:tions
standby or tear-down of test setups, if required.

APPENDIX A — DATA SHEETS .

Includes the data shests used tu recb}d test data {for mdltiple runs of the sama instrl}ction}. Also used to
record data developed through analysis after completion of tes:, and to record data which is required but

was not available during the actual test.

APPENDIX B ~ EMERGENCY INSTRUCTIONS

Includes step by step instructions for compliance of safety raquirements during emergéhcias, and which

could arise during the particular test (e.g., Emergancy Power Down, Emergency Drain).

for

i

BSG 1264
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7.3.3 - Support Services Requirements.” The anticipated support services that
will be required during payload processing at the launch site should be identi-
fied, including the expected rate of usage. The requirements checklist in
Table 7-1 and the Support Services capabilities described in Section V provide
references for determining support requirements. STS Users should supply their
support requirements in accordance with K-STSM-09.5, “KSC Support Requirements
System," if at all possible. Receipt of requirements on standardized forms
will eliminate the need for translation at KSC. The LSSM, supported by the
Launch Site Support Team can provide assistance in identifying support require-
ments and complet® 'y the standard vorms required for use at KSC. Regardless of
how requirements are submitted, they should be transmitted to KSC as soon as
they are identified. o . _

) cied et VR R e - -51:1;1‘4“‘@5,;;‘1,_.‘,;5"‘;.,, v SRR e Lo s T ,.,.{;.,L»J-hlii'y&:i‘ﬂi
7.3.4 " On-Line STS Operation & Maintenance Requiremeuts. ' STS User operation,
maintenance & test requirements which affect the on-line STS must be provided
ts KSC. “KSC will] after proper approval, incorporate these requirements into
KSC generated Operation & Maintenance Instructions (OMIs). - User requiremants

. should be prepared & submitted in accordance with K-STSM-12.8 "STS and Asso-
ciated Payloads Operations and Maintenance Documentation (OMD) Plan." The LSSM
cap assist in organizing your inputs into the format required by KSC's Opera-
tions & Maintenance Gocumentation System. .

7.3.5 Desigﬁ Specificaiions.- Payload design spécificatidns pertaining to the
payload interfaces are required, to assure compatibility with STS hardware and
launch operations.

7.3.6 Safety Data. Ih%éfmétion and documéhtatfon involving the ba}]oad and
payload unique GSE is required, to the extent specified in Paragraph 6.4, to
confirm compliance with NASA Safety Requiremsnts.

7.3.7 ‘Othéf Léaﬁéh.51te Sﬁ‘yoftlbaﬁﬁaghtatioﬁ. Documéntation, as ﬁutual]y
agreed to, in the Launch Site Support PTan will be required to be submitted by

the STS User, as specified in the Plan.
7.4 KSC DEVELOPED DOCUMENTATION

A description of the documentation developed by KSC and pruvided to the STS Us-
er is Tisted in paragraph 7.4.1 thru 7.4.3,

L e e FER Y . Co '
7.4.1 Payload Launch Site Support Plan {L55P). . The LSSP is the KSC response
to the STS User requirements. 't is the launch site commitment to provide spe-
cific facilities, support equipment, and support services tc the STS User for
a specified time period. -

a. The Table of Contents for the Plan is listed in Table 7-3.

b. Section V will reflect those facilities assigred by KSC to the STS Us-
er for off-line payload operations, and where the integration with oth-

er flight elements will occur, see paragraph 7.3.1.

€. Section VI responds to the STS User requirements by identifying the
specific support which will be provided by the launch site host, see
paragraph 7.3.3. >

7-8
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Table 7-3, Launch Site Support Plan — Table of Contents

l. INTRODUCTION

A. Purpose
B. Scope

Il. MISSION AND SPACECRAFT DESCRIF-‘TION

A. Mission
B. Spacacraft and Major Systems

"1, GUIDELINES/ASSUMPTIONS
IV. OPERATIONS
A. Off-Line

B. On-lLine
C Post Landlng and Refurblshment

V. FACILITIES

A. Checkout Lab
B. Explosive Safe/Servicing
€. Cargc Integration Test Equipment {CITE)
D. On Line
-_ﬁ ki

VI. SUPPOHT REQUIHEM ENTS

Transportatlon

Handling Ground Support Equipment (GSF)

CITE

Launch Processing System {LPS!

Communications ‘

Data

Security .

Enwronmental Control

Propellants/Gases/Qrdnance

Sampling and Analysis

Photographic Services

Radioactive Materials/Storage

Training

Documentation

Manpower

Safety

Erwronmental/Occupatlonal Haalth

Calibration

Power -

Payload Support Equnpment (PSF)
Pavload Operations Control Center (POCC)

Missicn Control Center (MCC)

FFﬁ@?P?P?Er?Fr?PWWwab
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. 856 1245

/-9



ti |

C . ) ". , 1 .

i b e N S PRI A
EREAEA B T S S N IS L I L LI LA Il :

7.4.2 On-Line STS Operation & Maintenance Documentation, .0On-Yine STS opera-
“ions are controlled by K5C's Operation & Maintenance Documentation (OMD) -fui..
System. - Operation and Maintenance Instructions (OMIs) are prepared to control
all on-1ine test and operations. .- These instructions contain detailed step-by-
- siep procndures for performing each assemiby, inspection, test, and operation.
3TS User requirements, supplied in accordance with paragraph 7.3.4, are includ-
ed in these (MIs, . KSC develops thesa OMIs in accordance with KHB 8610.4, ’
"Operations and Maintenance Handbouk . The following procedures are tvpical
OMIs under KSC's OMD System: .
¢ Integrated Test Procedures used during simulated Orbiter to €urgo
intagration testing. ‘
1 .

¢ Ihtégfated Procedures for installing and verfying a cargo into the
Orbiter, '

e Countdown Manual.
¢ Recycle Procedures in case of a launch scrub.

) Pdst La;ding Safing & Deservicing Procedures for both nofmﬁ] and
abqrted landing. _

7.4.3 ?Schedu]es.lThe operational and modi fication schedules associated with

STS payToad operations at the launch site will become more specific as payload
processing is defined, and will vary with the compiexity and development time
for various paylcads. _ ,
++4.3.1 Operational Schedules. Operational schedules are required to assist

the STS User in providing required inputs for a pavioad to be incorporated into
the overall Shuttle Jaunch schedules. These schedules consists of two distinct

timelines, namely an overall flow and working schedules.

. CorE PR T > ‘
a. 0Overall Flow identifies the processing of a typical payload, from its
arrival at the launch sita to the launch of the Shuttle vehicle, and
the post-landing operations (where applicable). ” The overall flow will
show operations nécessary to integrate the payload with othar flight

- @lements, and include simulated and actual interface verification.
Scheduling and control of all on-line activities will be coordinated
~ through the LSSM with responsible STS test management personnel,

)
Rl

Fnd. L : AN e

"{%}m’”»v%*ﬂp“ﬁ‘“m NTEENIPRR P G b : . iy
b.: Working Schedules at the launch site will be two-week timelines, as
i1Tustrated in Figure 7-2. . These schedules take 1 section of the
Overall Flow and expand the detail to show all t ks planned and the
required support during the two-week period. The first three days (of
“these schedules) are projected by shift/hour, and the last 11 days are
utilized for planning purpnses. Working schedules wil] he updated

daily with coordination by all affected elements {(i.e., pavload(s),
Orbiter, ET, SRB, Spacelab, etc.).
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7.4.3.2 ﬁo&%fiéation Schedule. A modi%ication schedule identifies those '
acticns necessary to modify or alier an existing facility to support different
-payload requirements, | T

\ S

a. The modification {or new construction) begins with a Freliminary
Engineering Report (PER} which defines the requiremants and capabili-
ties of & particuiar facility for payload processing. Detail design,
which may be coniracted with an A&E concern, follows the PER.

b. After design of the facility has been authenticated, the contract is
awarded, thersby initiating the construction phase of the faciiity.

c. The activation phase involves those actions necessary to outfit the
facility, and validate its readiness to support payload processing.

Early 1dentifiéétidﬁ for new Br'modified fa¢51if1és reduireméhts-is essential .
The STS User Need Date is critical for these requirements, becausc or lead
times as long as five years (for design, construction, and activation).

7-12



SECTION vIII
YAFC UNIQUZ OPERATIONS

8.1 GENERAL

Launch operations for the STS paylcad f1ights from the Vandenberg Air Force
sase (VAFB) at the Western Test Range (WIR) are scheduled to begin in June
1983. The Vandenberg Air Furce Base launt.: site will be activated for all
polar launches. .The payload requirements will cover the payioad processing
eperations for both Automated Payloads and Spacelab Payloads beginning in 1982

AT 5

a. Pesponsibilities

(1) The KSC/VAFB Program Liaison Office will be fespoﬁsib]e for

launch site support for all NASA and non-Department of Defense
(DOD) payloads.

(2) The United States Air Force (USAF) at VAFB will be responsible
for the STS launches and DOD paylovads.

b. Faéi]ities. The siting arrangement of the STS facilities at VAFB is
shown in Figure 8-1.

c. %[phnd Flow. The VAFB STS ground fiow is shown in Figures 8-2a and
=Ll

8-1
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8sG 119




(2 40 1 333us) Moy punoig 515 gaya "®Z-8 a4nbyy

Wese1s 20 43S 0f Moy -
r— -
’ — ’"/
24 0 $22:0313 g amop —

-ﬂqﬂuﬂﬂ EE
JOPIRR] K] woy g .
SN N =N
- i SIHWBsNGNg T sjuawbas oG . é/...i!l - IR
: ; SUOHS Yy 9 pay g §MUARSY - - .uq oA
Uoyoes Lraaonay 153) ¥ sy « \
- Amng
1Y tainy .:Es.rmﬂw_ﬂme. ad.mhu . ODEIROY LIy of Sanueed dys g gy, ,
.. ALTTEIVI AVAWISSY GNS TONTATTO3Y 85S $iUJ0dWe) gyS Hys ¥ ey .

R fddy yatuyy .
BLS Hwesseny; .
- AT A OWISSYE 10 gas

—e™
N} .
- P, 1NU] 9 sy «
- ' W’.__l..l
ows o E.uh.s. . NTWIUTIRONTHI WL : :

T Ny s e

) WisTHANL T

S L SOW0 O] 1euag saay INISSTIOM 13 .
wgar " :?1\ / / .
3 1
na s - ; Vs oo o)
. : M AY oW a0 58
. ] ‘SN 0w 15H oy \
LENT] Leiyenroamosgy 174 11eizy). j LR |
Ve wasds sapqg . ’ "SWO aow n’y
HHT0on Yy T SISO [N . *
NI WD) ¥ g AQ fermup -

415 01304900 arom
oy o : LfR1Q -:n:oan.ma
- S AY 314 dnoway .
MIVIOY 410225302 * Tmwnun v Hitiewo

‘ SIUISW) 2%0usry

Supes Lurttasy iy LLETL TP

: R dung reg .«

] IRADOry nasq » .
oo M IYIONTSTAN R 30 ¥ i v -
g \ -
\.\_\“_M.M\ = W. 1Y iPOY9G) g amizg padsuy « , s .\L.V g \m L
e em=E S DY ) 3 9quns adiu Bl
‘ SPO4 SWO TSOH Uy tep e
SJ8 RY INOVRUJ 3 713G 'ty .
oy Swo PTDIY) § 2L, “1adtup . BUG g
P04 SWO 01§ (1w IWtiusag SKOHVENG Tvmiwia

u..-_:Bc 1AV u!ﬁuna -

ALDVS IIARIS 109N 1gaH

WISS059 a111di0

8-3



-

. (2 30 2 193y5) Moy E:E. B4¥A  "qz-g aanbyy

TFOMERRA TouPIy ey .
;e pkisglyy o
anr L B

SO Uy YA Iy -
Loy Ly -
~ Ovd WY

Twuses tug 0 155 wasg

SRy MUK ENS -
o taus vbys 3 NS .
71 )

(TR T
YO DAE) B UMEHIA SR WL RO .

1790 wts0 orwy 3 By . ™
LT o

UNPRIUE) T WO IrTA Svuapc] Gusild .
LS M )T AW Y Wy .

8-4



8.2 ON-LINE SHUTTLE OPERATIOHS

The YAFB STS péyload on-line Shuttle operations are very similiar to those dis-
" cussed n Section 3 for KSC. Only the differences between KSC and WiR are high-

lighted here. Combined STS/payload ground operations functional flow is shown
in Figures &-3a and 8-3b, and Figure 8-4 shows the VAFB STS Timeline.

8.2.1 Laﬁding Acti&ity. This phase of operations is identical to KSC (refer to
Section 3}). :

8.2.2 Safing & Deservice Activity. This portion of the VAFB operation is simi-
lar to the KSC operatjon except that it occurs in a safing and deservicing fac-
i1ity located between the Landing Field and the Orhiter Maintenance and Check-

cut Facility (OMCF). (See Figure 8-2a). Returned paylouds could be removed

at this point in the flow if safety considerations preciude removal at OMCF.

e Ce . " : ‘
8.72.3 Orbiter Maintenance and Checkout Activity. The Orbiter Maintenance and
- Checkout activity will be Tike that at KSC except that safing and deservicing
will be accomplished in a separate facility as noted above. Payload installa-
tions at this point could be identical to those shown in OPF in Section 3, or
would be conducted in the Payload Preparation Room/Payload Changeout Room
(PPR/PCR) adjacent to the launch pad. In either case, Orbiter payload accommo-
dation modifications (i.e. kit removal/installations} will be accomplished dur-

ing this period.

8.2.4 Vertical Assembly Prelaunch & Launch Activity. After erection of the
“s01id rocket boosters and the external tank on the launch pad mount, the
Orbiter is towed to the pad, erected and mated to the ET/SRB combination. At
this point, Space Shuttle Vehicle (SSV) to Jaunch pad interfaces are connected
and verified. The cargo, if not previously installed, would be installed at
this point thru the PCR.

Vertical payload installation at VAFB is different than at KSC primarily due to

the facility differences. At VAFB the payload may be delivered to the Launch

Pad PPR (Refer t~ Section 8.4.3.4) where preparations for mating and checkout t
are completed. i -argo is then transferred to the PCR from the PPR. Opora-

tions to install the cargo using the PCR are very similar to those discussed

for KSC in Section 3. Operations from this pcint are essentially ‘dentical to

KSC launch operations. :

|
|




(2 40 ¢ 193US) - Moy Leuo3ouny 40 49dQ punoag SIS giypA  “eg-g aunb L

QC°Y Junon BEZLE]
I ] azm L] avaon | p ) W3 1t " TaNnto 1 $iNIND3C BT 1O
TN FTETY I S o113 A E LI o BT i o -yt L I ot 1)
CIPELNGD i ._h..wn h%-_z-bu 3n Ve T NOtYY RRITT: T ....-:.zu. VITATHE

CVa mY]

L LI - l._unhw.n.u b—a Y, A wwween ] orowre 13¢50

avd KINAYY
oL JADN3E

1
© 1T XI5V 079 ¥ 1nvn Wi

. (499 aL)ec~y 33004 335

A3H a1 seay
IN/TRE JAOAT

s -
T ANOTIGN
- 3ADNIE Gev 2avs ma ik viimso
A Aty
OYOTivd 1IAOM3Y
REETR]
.
ove HYY <INd |__[ 4384 tuonta] | awcic Iv0ss Sna
aMe cxY 04 L — TN N “312
ot LY ANO3OMI L3 3utW wistnval ILrnio T
ALITIONS O/ ¥ ¥ived:it L3 . ERENTd
-

O¥.e WYY By
. TiN3rO3s
- . a ; . P — o s W3LNID

L =J%
? 1 : FLAERA]

AL1NIw 4 1224%m

TIoNtD 1D
LINICMY

ntvang 1Y ONY OMs

ALNDT S IDVBILT InID3E

8~6




(2 J0 2 193ys) Moiy |euorjoung suoijedady punody $1S g4ya  "de-§ a4nbiy
I~
3
I3
A swuvova L
HSITENI 3N
HONNYY 590
w03 AQv3e 1531 T HIMATY |—
AJTHIA - 4504
3t -
HEIQBN43L
04m “ aus
oL —{ 3lan3ssyiia 2 WimMvINIDIo{  Q3wIA093M ricd — izl 13
N¥NLIY EEEE U3A003w Aovel
ALITIDVS $TII0ND £79-150d BuE
{hcs
£3abuynmdt
I inosonwkd
t QroTAvd '
! ‘
I e H 58 AR
HMOTINNGD ST osud - L.._ gvouve | NJed
HoHnT RETE 1Y TSN s S 1) 0ol _ 1F e AL o B b
17433] O¥d HDLIRTY
. ¥ ItAuIt d3ne 14 wae 1B asw
- aL N any L 1] N . ] ONY a¥d HONNY : e onyY
WIISHVNL BT YR . 1N0AIIHD oL | I3
. - e A0¥1E HIdan
0Ol 3ixn
w3 d3¥a
4IRS LY ONISTIDOHA CYDIIYg
g 2By,
Yidrvy
,owo-,.ﬂﬂn ard HIRAYY b NITLHIYR b 133d8Ns men
pr— — — v
ws d3ud o1 4H2114 w31 00

DNrii3sOwd IT¥LS #1dan




] . (Juswssassy) suifsiul | Suissanoid SIS BIVA “b-g inbiy

. iz olcLase -
| ) S N AN N | on
& (434) SNOILYHI40 OVOIAVd .
lﬂ : S S _ 0'§1  SKOLLYE340 NMOOINNOD
ava wanyT" samoaomwesKAn iz os | O - oo hemwisNvLL
- & 1IIIII_I _ s : _ NOILVIIHIHIA SSINIOVIY HINAVT
) IIL.. - o &hwmwwu.mm 1 774 . ..zE..E._._‘ﬁm”z_ 094V
= - (3] INIQYOT HIdAH
el _ SIIVAHILNI "AHIT AVI/ASS TLVW
s - SNOILVHIJO JLVN
- oot SNOILYYIL0 ILVINIHY
51 GVd 0L WIISNYHL GNY H3118HJ 434d
o | T8 ALNIIVA 3INVNIINIVYIW H3110H0 e 08 51531 WIISAS
o — E ] NOLLYYIVASNI 3TNCON HIdAH
—— 5el SdIHd AVE GVOTAYd
IL_I!II_ oo g4N43y 451
.!ll._"l S0y JINVNILINIYW
L ool TYAOWIY QVOTAVE
- o 1234SNS 1191741504
- LY ANIVW HO4 d3H4 ONY "1/d 3A0W3IY "SI0 01 HIJSNYYL
- §0°ST ALITIIVZ 321AEISIA ANV T4V ‘ R VW 32IAYISIC ONY 34vS
_‘,y_” ey vauyomgnwy | o w o IKI4VS TWILINI 'dNNT ¥1va 'SSIHOI MIUD
| | M.. - 2131dW03 LN0TTOH INIONYT
oec - 032 Wz o oest 00L 6% ¢ suaoK




8.3 PAYLOAD OPERATIONS

PR R

: P ‘nl N
TRy i w&i B R

,‘8 3_1 General. The prrmary respons1b111ty of the KSC/VAFB Program L1a1son -

Office In Payload Launch Operations will be to provide support to the STS User

-from arrival of the Payload at YAFB through the launch and reccvery operations

cycie. . This includes supporting transient crews in verifying the operations of

‘exper1ments, scientific equ1pment and supporting systems, for that particular

mission o ,

RN LR T 1 ST LNET RIS S L S "ah Do P 1 St ' '
8. 3 2 Automated Pay1oad Preparat1on5.§ The pre]aunch preparae1ons and test1ng
of Automatcd Payloads at the launch site will vary for the different types of
payloads. The schedule of activities must be established prior to the arrival
of the payload and Ground Support Equipment (GSE} at the Launch Site, to assure
satisfactory comp]et1on of a]] pre]aunch preparations.

a. 'Pay]oad checkout w111 be deflned by the STS User. Planned opera-
tions will be integrated into the facility schedules with the end
resu]t being the Launch S1te ‘Support P]an. '

S agEered il ‘ VR e T by .

b. Initla] pay1oad operat1ons w111 be performed 1n an assigned pay]oad
processing facility.: After initial payload receiving, assembly and
checkout operations are completed, and the payload will be trans-
ported to the Spin Test Facility for any hazardous operations {such
as solid piropellant installation, hydrazine loading, or spin balanc-

"ing). = 1f no hazardous operations are involved, the payload will go
directly to either the Orbiter Maintenaice & Checkout Facility -
(OMCF) (for horizontal installation), or to the Payload Preparation
Room (for vertical 1nsta11at1on). Typical flow of an Automated Pay-
load 1s shown 1n ngure 8
“r‘ BTN m& Hﬁ i :
8 3 3 Spacelab Preparat1on. The Spare1ab will arr1ve at VAFB in bas1ca11y
flight ready configuration. A holding area for Spacelab will be provided in
Building (TBD). The Spacelab is mated to the Orbiter in the OMCF. Interfaces

.with the Orbiter are verified prior to moving to the pad. At the Launch Pad,
-expendables are loaded and countdown operations performed. A typical process-

ing flow is shown in Figure 8-6.




 EACILITY .

FUNCTION

 SPACECRAFT MAINTENANCE AND Ry o hveriey | .
CHECKOUT FACILITY {(SMCF) 1. INTERFACE VERIFICATION
PPFINOS. 1,2,3 4. SYSTEMS CHECKOUT ‘
l 5. WEMIHT AND BALANCE
' ORBITER MAINTENANCE AND }. MATE TOORMTER
GHECKOUT FAGILITY (OMCF) s lovn
. . COM 1. RECEIVE AND INSPECT *
';:;')‘OAD PREPARATION R 2. CHECKOUT AND PREPARE PAYLOAD
3. TRANSFER TO PCR
: - 1. RMOTATE TO VERTICAL
PAYLOAD CHANGEOUT ROOM (PCR) 2. CARGO PREPARATION
3. MOVE PCR TO ORBITER -
R
1. MATE TO ORBITER &+
2. INTEREACE VERIFICATION
LAUNCH PAD 3. LOAD EX™ENDABLES ON PAYLOAD
: 4. LAUNCH READINESS CHECKOUT
5. CLOSEQUT PAYLOAD BAY AND LAUNCH

AUTOMATED PAYLOAD RETURNED FROM ORBIT

SAFF AlLL PAYLOAD SYSTEMS

ORBITER MAINTENANCE AND 1.
- 2. DEMATE PAYLGAD FROM ORBITER
CHECKOUT FACILITY (OMCF) 3. MOVE T SMCF
‘ ' 1. PURGE AND SAFE
SPACECRAFT MAINTENANCE AND 2. ?ﬁn:ovslsi:{.sgwu EXPERIMENTS
[ | Pl
CHECKOUT FACILITY (SMCF) 1 PREPARE FOR SHIPMENT
&4 SHOP

Figure 8-56. Typical Automated Payload Flow at WTR
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FA(:JiLITY

. FUNCTION

SPACELAB HOLDING

STORAGE

- ORBITER MAINTENANCE AND
CHECKOUT FACILITY (OMCF)

W=

MATE TO ORBITER
INTERFACE VERIFICATION
CLOSEOUT OF PAYLOAD BAY

e

LAUNCH PAD

W=

LOAD EXPENDABLES ON SPACELAB
LAUNCH READINESS CHECKOUT
LAUNCH

aPACELAB RETURNED FROM ORBIT

L
IRSHVIN ERT 4

ORBITER MAINTENANCE AND
CHECKOUT FAGILITY (OMCF)

SAFE ALL SPACELAHB SYSTEMS
REMOVE PER!SHABLE EXPEHIMENTS
{iF APPLICABLE)

DEMATE SPACELAB FROM onarrsn

SPACELAB HOLDING

PREPARE FOR SHIPMENT
SHIP

Figure 8-6. Typical Spacelab Flow at VAFB
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8.4 FACILITIES DESCRIPTIONS

S AL IR e g el -_'“'-;:‘.Kl,‘?,’.'-l. S . CF e . ;

-8.4.1 Payioad Processing Facilities (PPFs). To accommodate the Payload
Processing at VAFB, checkout areas are planned in Buitding 836 anc in the Spin
Test Facility Ruildings 1610 and 1605. S ' :

Thlpo e et A AR e e
a. Most payloads will be accommodated in one of the three Payload
. Processing Facilities within Building 836 (sce Figure 8-7}, sub-
- Ject to certain modification and constraints identified in para-
graph 8.4.2 and Table 8-1, o :

b.f'Héiaradﬁs‘ébéFatidné associated with Spacecraft build-up and spin
: balancing, will be conducted in the Spin Test Facilities (Buildings
- 1610 and 1605). : B o .

8.4.1.1 PPF 1. ' Payload Processing Facility 1 consists of an 18,000 sq. ft. 1ab-
oratory area, and a 32 by 35-foot high service bay containing a 20 by 25-foot
Clean Room. “Project team personnel offices are in 10 by 50-foot trailers.

a. -  Facility Capacity .=+ - - g ‘ R :
_Floor Area: 2240 sq ft (32 x 70 x 35 ft high) Service Bay,
R and 1800 sq ft Laboratory area.

Ceiling Height: . 35 ft.

Cranes: «a: One 5-ton bridge crane
Hook Height: 0 fteo-o e - u
Clean Room: 500 sq ft (20 x 25 x 14.5 ft high), class 100K;
- Door Access: Docr access 11.33 ft x 12 x 20 ft high ‘
Compressed Air: Available at 150 psi R o

Lab Area Support: 1800 sq ft and 2 Nata Processing Office

AC Elec Power: - 120¥ 1-phase; 120/208Y & 400V 3-phase; 60 Hz

- 7 (Transformer Bank Power Suppot)

Enyir Control: 65-77 degrees F, R.H. at 50% or less i-r all
o temperatures '

AT e
B IR YRRR X

b. Facility Usage Fo -+
utomair \ Payloads Checkout

Receivi -nd Inspection - - '
Mate to .SE Checkout Equipment

-Calibration of GSE/Spacecraft Systems

Functonal Electrical Checkout of Experiments
Integrated Systems Tests

8-12
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8.4.1.2 « PPF 2. Pay]oad Process1ng Fac11ity consists of a 16 by 30-foot
Clean Room anH 1700 sq ft work area. .
a. Fac111ty Capacity Cme ' 0
Fioor Area: 3700 sq ft 45 X 82 X 35 ft h!gh Serv1ce Ba)
Ceiling Height: 17 feet usab]e I
Cranes: - . One 1-ton fixed, two 1- ton monorai1 S
Hook Height: :23 ft 6 in f1xed crane, hook height 16 ft 5 in
- Clean Room: 23 ft 6 in high, class 10K c]ean room, door
access 16 x 17 fv . ...
Door Access Two doors into area from high bay serv1ce area
. {11 ft 6 in x 18 ft, and 18 ft x 18 ft high)
Compressed Air . Available at 150 psih*islwi SECS 3.

AC Electr Power . 120V 1-phase; 120/208Y 3- phase 60 Hz
"~ (Transformer Bank Power Support) v

Lab Support Telemetry Shop and Telemetry Office, and Machan-
ST ical Equipment and Transmitter Room '
Envir Contro1 73 + 2 degrees F, approx 50% R.H. '
R 01 SR M

b, - Facility Usage—ﬁs |
Automated Payloads Checkout :

Receiving & Inspecton

Mate to GSE Checkout .. ' ;
“Calibration to GSE/Spacecraft Systems o ¢
Functional Electrical Checkout of Experiments )
Integrated Systems Tests _ )
8.4.1.3 PPF 3., Payload Processing Fac111ty 3 consists of the fol'lowing o
. PN _
a. Facility Capacity o ‘
FToor Area: - 2500 sq ft 45 X 60 X 35 ft h1gh Service Bay
i : - Ceiling Helght: 735 feet usable PR
: Cranes: " " One 6-ton monora11 (traverses 1nto clean room)
Hook Height: 14 feet 3
Clean Room: 20 ft x 17 ft high c1ass 100K c]ean room door
access 10 1 15 ft h1gh and 10 x 15 ft doors to
o ~cledn room - i
Door Access: . Two doors into high bay area 10 x 1a ft high

Compressed Air: Available at 150 psi -
AC Electr Power: 120V l-phase; 120/208V 3- phase, 60 Hz

Lab Support: Telemetry Shop and Telemetry Office, and Mechan-
ical Equipment and Transmitter Room
Envir Control: 72 1+ 5 degrees F, at 60% R.H. or less

b. Facility Usage -
Automated Payloads Checkout
Receiving & Inspection
Mate to GSE Chechout
Calibration to GSE/Spccecraft Systems
Functional Electrical Checkout of Experiments
Integrated Systems Tests
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- 8.4.1.4 . Isotope Storage Building. * An Isotope Storage Building (figure 8-8)

is located adjacent to the PPrs (Bldg 836). Ti:. 10 by 14 foot building,
L . having an entranceway measuring - 7 - feet :1-inch by 2 feet 8 inches, 'is

constructed of concrete blocks, and is surrounded by a 6 foot chain 1ink
fence. For security ®purposes, - the ‘building - area 1s 11luminated during
nighttime hours, and alamm sytem indicates when the vault is opened. Access
is controlled by the KSC/VAFB Program Liaison Safety Engineers. The vault
provides for storage of small calibration sources.

s

a. FééijifjﬁCapééity o N \ .
Floor Area: - '70.5 sq ft, 10 x 7,5 ft vault, air conditioned

Ceiling Height: 8 ft 4 in

Crane: .. None

Door Access: 7 ft1linx2 ft 8 in. 4

Security: Area - 1is fenced, security alarm, and
: floodlighted.

2 {

b. Facility Usage
Isotope Storage
Small Calibration Source Storage

. | "lc I
YAULT JNIT )
) N

" ERTAY :
“\ ‘ /l 4
T\ QULDING 83)
N
w -
® ~
10
N s
BCALE IM FLEY
; — — . N—y r—-x x x . .
) 4///
i’ﬂ-\. bt
. Figure 8-8, Isotope Storage Building
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8.4.1.5 ’Sp1n“Tésf'Faci11ty. The Sp1n Test Facility cons1sts of the Sp1n Test
Bui]d1ng, Contro] Bu11ding, Guardhouse and F1re Pump1ng Statlon.

804.2 '

size,
ation
tions

8-16
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Fac111ty Capab111ty Ba]ances p1eces “from 5 to 6,000 pounds,
measurTng 4 to 240 inches in diameter, 12 to 240 inches in height,
with cont1nuous1y var1able speeds of 30 Lo 500 RPM

Floow Area: . 2135 sq ft (35 ft x 61 ft x 45 ft)

Ceiling Height: 35 ft usable

Cranes: ~ini - Two 5-ton overhead bridge
Hock Height: 35 ft

Clean Room: None

-Door Access: 17 ft wide 30 ft high

Compressed Air:
AC Electr Power: '
“Envir Contro]: 72 + 3 degrees F; R.H. 40 to 50% w1th control
SR Timits of + 5% ¥
FEN t rn‘-:.'-. yﬁ_, .
b. iFaL111ty Usage £
- Spin Balance Spaceorafts, Solid Motors, and comb1nat1ons thereof
- Spacecraft Buildup .-
Spacecraft Mat1ng to 5011d Upper Stages S b

"“,
e

"

Pay]oad Processing Faci]ity Constraints. Pay1oad shippfng container
transporters handting fixtures, and procedures should take into consider-
the crane height limitations summar1zed in Table 8-1. 'If these 1imita-
cannot be tolerated, utilization of the ex1st1ng PPFs will be limited.




[ L]
3 i .

- Table 8-1. 'Existing Facilities Limitations
‘wr ' '

PAYLOAD PROCESSING FACILITY 1

1. No hoist in C]ean Room
2. Maximum helght of pay10ad on dol]y 11m1ted by Clean Room he1ght of

14 ft 65 in. .
3. Maximum height ~f 5- ton br1dge crane is 30 ft.
4. Entry door is 12 ft wide x 20 ft high.

PAYLOAD PROCESSING FACILITY 2

1."Maximum he1ght of payload and doI]y limited by C]ean Room height
of 16 ft -

2. No hoist 1n C1ean Room . :

3. Shipping container and/or cover design must be such that it can be
removed by one of the fo110wing

a. F1xed 1- ton hoist 23 ft 6 in high, 16ft 5 in hook he1ght.

b. 1-ton monorail, 2 ea 18 ft high, 16 ft 5 in hook height.

c. 25-ton bridge crane in adJacent airlock area {non controlled
envfronment). 25 ft 10 in high

same hoists.

. : 4, Sh1pp1ng container-to- work doH,y transfer (if required) Timited by

PAYLOAD PROCESSING FACILITY 3

A]] pay]oad and conta1ner handling must be done by 6-ton monorail with
14 ft hook height or in an airlock with 25-ton bridge crane, 25 ft 10
in high.

SPIN TEST FACILITY

NoACIean Room
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Orbiter Maintenance and Checkout

i
SUPPORT
TOWER

PAYLOAD . :
CHANGEOUT ROD : [‘“‘g

. The - geﬁér:al STS - flow ; thru * the - WTR

rocessing Facilities.
in Figure 8-9, The Safing and Deservicing
Facility (OMCF), Hypergolic
ribed in paragraphs 8.4.3.1

8.4.,3: ;.8TS P
_processing facilities is shown
“Facility (SDF),
Service Facility (HSF), and the Launch Pad are desc
thru 8.4.3.4. .

GANTRY

T T T ,
| UPPER STAGE :
| MAINTENANCE 2 NYFERGOL IC
preiLity Ay ,,) SRUG ALY
LlrEt__lr.n_b:llllpo 38 ORBITER MAINTENANGE
Lureer sTace 17 KOUT FACILITY
| FROM NFG. | lis
b e e e e DESEAVICI)
Annisamc .
FACILITY —y X2,
‘ EXTERNAL 2o
‘ ' : - TANK CHECKOUT “’-3
T MATE DEMATE AND STORAGE <&
FLIGHT 'd FACILITY ' P
contrdy ’-—*
CENT, ‘ > 2
sre WIS h
IRFIELD 0 4 P
' ) SToRAGE Q) ﬁ@.., < SR8 SUBASSEMBLY
ORBITER RECOVERY AREA ; J,@‘ AREA
SR8 SEGMENTS
FROM MFG.

MI33/0N OR FERRY

Figure 8-9, STS Processing at VAFB
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8.4.3.1 Safing and Deservicing Facility (SDF}. The SDF (Figure 8-10)
provides post flight safing and deservicing capability for the Orbiter.
Normal SDF operations include: Crew egress, Orbiter jacking, cooling of
exterior surfaces and interstitial cavitics, classified data purge, safing of
ordnarce items, venting, draining and purging of hnypergolic modules and
paylcad, venting of gas systems, preliminary Urbiter inspections and removal
of external hypergolic modules.

Key features of the SDF are:

a. 21,000 sq ft area .
h. Class 100,000 clean air to crew module at 75 + 5 deg F, 50% R.H.
max
c. Cryogenic vent, burn stacks
d. Hazard gas detection systems
e. Two 5-ton bridge cranes
f. Electrical power
|
8-19 J
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8.4.3.2

X t‘_'.
At [ .nLl

: 0rb1ter Ma1ntenance and Checkout Fac1]1ty (OMCF) » The OMCF as éhdwn

“in Figure 8<I1, wil1l be sized to house the Orbiter during maintenance and check-

out. It w111 contain th: wnaintenance shops, equipment rooms, LPS terminal
room, and Support Equipment required to perform all post- and preflight opera-
tions requ1red to ensure flight readiness of the Orbiter for a subsequent mis-
sion. -. In addition, the OMCF will prov1de the capability to load payloads re-

' qu1r1ng installation while the Orbiter is in a horizontal position. The OMCF
may also provide for storage of the Orbiter when not required for a mission.

Key features of the (MCF are:

a. 4b 000 sq ft area . . '

b. _Envwronmental controlled to 70 + 5 deg F and 45% R.H. max

¢. Class 100,000 1eve1 maintained in crew module platformn and pay]oad
enclosure -

d. Fluid servicing system {non- hazardous)

e. Two 20-ton bridge cranes

f. Electrical power including 28 YOC and 400 Hz

g. Hazard and 1ightning protection
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Figure §-11. Orbiter Maintenance and Checkout Faci]ﬁty
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8.4,3.3 - Hypergolic Service Facility (HSF). -The HSF (Figure 8-12) provides
capability Tor inspection, :maintenance and checkout of the Orbiter hypergolic
systems, including Orbita): Maneuvering System (OMS), Delta V Kits, Reaction .

Control Systems (RCS) forward and aft, and Auxiliary Power Units (APU).

Key features of the HSF are:

a. 16,211 sq ft area ;
b. Environmented controlled to class 100,000 at 75 + 5-deg F and 50%
R.H. max -
c. Gas distribution systems (GNp, GHe and Air)
"~ d. Three 5-ton hoists : '

e. Electrical power including 28 VDC and 400 Hz :
—— el
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" Figure 8-12. Hypergolic Service Facility ' .
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.4.3.4 . Launch Pad Fétiiif%es. Launch pad ohéf&tidns ére‘defihéd as those op-

erations required to integrate, test, service, load, checkout, and launch the
Space Shuttle.* The major facilities required at the launch pad to support
these operations are shown in Figure 8-13. The three key facilities shown are
the Mobile Service Tower (MST), the launch mount, and the payload facilities

{PPR and PCR}.

de.

c.

The MST, shown in the parked {launch} position in Figure 8-10, pro-
vides the crane, work platforms, SE installations, and weather pro-
‘tection reguircd to support the SSV integration and checkout opera-
tions. When employed for SSV integration and checkout operations,
the MST is transported on rails, positioned, and tied down over the
Taunch mount.
‘The launch mount provides the base upon which the SSV is assembled
and subsequently launched. The Taunch mount incorporates such
features as the SRB hoiddowns and the Tail Service Masts (TSMs).

The payload facilitie§xare compriééd of the”P&y1oéd Pfeparation
Room (PPR)}, located below grade, and a mobile Payload Changeout
Room (PCR)} both of which are environmentally controllsd.

(1) The PPR'and the PCR proﬁide the c&ﬁabi]ifies for processing,
servicing, and loading the cargo into the Orbiter.

(2) The PCR Will provide céﬁabi]ity for 360 degree payload access,
multi-level decks, communications, GSE provisions, power, air-
lock, and environment/contamination cc.trol.

]
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8.4.4 "Base'Suooort Facilities. ~ The folloning ekisfino.facilities are avail-

able to support STS operations.  Base support facilities include administra-

“tive and technical offices, maintenance, logistic, ordnance, laboratories,

communications, data, propellant support., hospital, security, and fire control

support.

a.

T

JP and Gaso11ne Storage and Transfer

Purpose of th1s fac111ty is to prov1de 1ntermed1ate storage of Jet
Propulsion (JP) fuel and aviation gasolines for distribution to
dispensing facilities. The facility will have the capacity to
store a minimum of 50,000 galions of fuel. A minimun of two tarks

- will. be . provided. Tanks shall be above ground, covered, and

d.

f]nating pan type

\ﬁAutunet1ve G‘E, and Heavy Egu1pment Shops _ .

This fac1|1ty prov1des proteeted facilities - for personnel and
equipment associated with repair and maintenance of heavy equip-

ment, assemb11es and components.

Communications and Data Process1ng (Ex1st1ng Bu11d1ng 8510)

. i B
The Commun1caton and Data Proc=ss1ng rac111ty con51sts of a build-
ing of 82,249 square feet, located in the industrial area. . This
facility inc1"des 1nstrumentation and zccessories for distribution,

control, processiny, and/or storage of .data for all facilities in

“the launch,” landing, and industrial areas. These are part of Or-
biter/Booster ground " operations and flight operations support

1nstrumentat1on, comnun1cat1ons, and data network.

Pay‘oad Ordnanoe Storage(Ex1st1ng Bu11d1ng,1551)

g o i

Purpose of thls fac1] ty is to prov1de storage for un1ts and 5ub-
assemblies of t*he payload, ordnance, and nuclear materials. ..The

‘facility will bte of tie igloo magazine type, as described in Air

‘Force Standard Facility Requirements % (paragraph 442-264;.,:. The

Tacility will be steel, arched, earth-covered structures to prevent

- propagating explosions, to maximize isolation and security, and to

provide constant-temperafure environment.  The facility will be
provided with adjustable vertical shelving and “ave adequately

sized doors to permit access of standard 1oad1ng and transport

~equipment. The gross area of the facility is 912 square feet, with
. 228 :square feet for ordnance, 446 rsquare ' feet for nuclear

material, and 228 square feet for pyrotechnic materials. A
minimum of four igloc structures is required.

8-25
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-Med1ra1 Fac111ty {Bldg. No 13850)

W

Naciear Materials Storage -
A

The nuclear materiais storage is 1nc1uded in the pay]oad Ordnance

"~ Storage Facility. OF the total 912 square feet of igloo type,

earthmouna structures, 456 square feet are for nuclear material
storage. i

Precision Measurements Equipment Laboratory (PMEL )

The faciiity is required for the caiibration and certification of
gauges, meters, and instruments associated with facilities, facili-
ties systems, ground support, and shcp test equipment at regular
and unscheduled intervais.
GemdHEee oo TWTRLL : o
It is env1ronmentaliy controlled and protected to assure that e]ec-
trical and physical standards are maintained constant. The stand-
ards and calibration equipment will be in accordance with TO
(Technica] Oirder) 33-1- 14
i

Administrative and Technical foices . .

The purpose of this fac111tv is to provide for organizational and
command structure of engineering and operations. Space may be made
available to contractors associated with vehicles and payioads who

“are resident at the site and participate in launch ma1ntenance and

mission p1anning

Air Force dEf1n1t1VE de51gn AD 30 02 63, Type VI is selected as
meeting a size requirement of about 35, 000 square fest, including

- other than purfly adm1n1strat1ve functions.

Photo services and data proce551ng of -an administratave or logis-

“tics nature are also accommodated within this buiidinq

The capability of the exi sting comp051te med1ca] fac111ty, B]dg

No. 13850, is adequate tor support of the program and total base
requirements.




8.5 VAFB‘SUPPO§T LABORATORIES & SEkaCES

The support laboratories and services prouided at VAFB are described in para-
graphs 8.5.1 thru 8.5.13.

8.5.1 Metrdiog!. The Precision Measurement Equipment Laboratory, under con-
tract to SAMTEC, provides repair, overhaul, and calibration of precision meas-

uring equ1pment.

a. E1ectrica1 AC-DC:  Includes equipment for measuiement of voltage,
current, resistance, power and magnetic flux in the spectrum from
DC ta 100 KHz.

b. E]ectron1c/E1ectrowagnet1c Includes capability for measuring
waveforms, power voltage, current, fresuency, timing, phase, power
and rad1at1on in the spectrum from 20 Hz to 40 GHz.

c. 'Mechan1ca|/0pt1ca1 “Includes equ1pment for measurement of force,
torque, length, d1rect10n, vibration, pressure, vacuum, optics,
acoustics, and velocity.

d. Precise T1me/T1me Interval Capability for maintaining and dis-
tr1but1ng precise time and synchron1zat1on

The 1aboratory is env1ronmental1y contro]]ed with temperature ma1nta1ned at 75
deg + 2 deg Fahrenheit in all calibration areas. Relative humidity for all

areas is 30 50 percerc

A mobile ca11brat1on van is operatrd for in- p1ace ca1ibrat1on at operat1ona1
sites on YAFB. There is also a loan pool for sophisticated test equipment as a
conveniance to a user who may not desire to procure the equipment because of
1nfrequent Hse.

hn N A NS N SE R p -t LA RN FEA R o s

8 5 2 Component C]ean1ng Facility. : The Component Cleaning Facility provides

--c]ean.ng, plating, repairs, testing, and inspection of Aerospace Ground Equip-

ment, spacecraft, and missile equipment.: Metal plating, hydropneumatic, hydro-

static testing and hydraulic flow tests can be conducted in accordance with re-
" quired spec1f1cat1nns The services include:

: R e : - C e

a. D1sassemb1y, inspection, cleaning, .and replacing components in

"proper chemical solutions. Processed parts are reassembled in an

~ environmentally controlled Clean Room to achieve the required

. m111tary or vendor sp=u1f1cat1ons '

[

b. N1cke1 S11ver, or Cadm1um parts puated to the required th1cx~ess
- (For example, renew electrical contacts on high voltage switchgear
i by building up silver on the contacts.) ‘

8-27




- 8.5.3

d.

e.

i
i

Hydreh11c pressure testihg'of components up to 15,000 psig and at
specified variable flow rates. )

Pneumatic testing of components up to 12,000 psig employing air or
nitrogen.
1

Hydrostatac tes*ing up to 30,000 psig.

Prqpe]lants and uases. The following propellants are rout1ne]y handled

and stored 1n the quant1t1es 1isted:

8-28
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L1qu1d Oxygen. 350 tons Ready Storaqe is maintained on base. . De-
liveries from the Union Carbide Divison are made from Los Angeies
with 24 hours noti;e .

L1qu1d N1trogen | 600 tons maintained at VAFB. Dellver1es are reg-
ularly scheduled from the Unfon Carbide Division to maintain this

Tevel.

RP Fuel: 50,000 gallons ere stored on site. Delivery is made by
truck from Lake Char]es Louisiana. :

“Iuh1b1ted Red Fumlng Nitric Acid (IRFNA) 104,000 pound storage

capacity is maintained. Delivery is by trurk from Buffalo, New
York and requires 21 days after notification.

Unsyw;etr1ea1 Dimethyl Hydrazine {(UDMH): 49,000 ‘pound storage
capac1tv exists at VAFB

Aerozine 50. The VAFB has a storage capacity of 165,000 poundq
pius two trailers of 30,000 pounds each. The product is rece1ved
by truck from Rorky Mounta1n Arsenal.

iy

:N1trogen Tetr0x1de. Storage capac1ty is 265 000 pounds p1us two

trailers of 65,000 pounds each. This oxidizer is received by
commerc1al trutk from V1cksburg, Mississippi. :

RJ-1: The base storage capabi1i y is 40,000 gallons. Normally the
" fuel 1is delivered by commercial truck frun Los Angeles direct to
-the user. ,

He|1um°' Bureau of Mines Helium is de]ivered by rail to a s1d1ng on

‘base at the storage facility. The storage capacity is 548,000 SCF.

In addition, there are six tube trailers on base which operate at
2200 psig.

AVGAS 115/145: - Two storage facilities, 1712 and 1713, each has a
capacity of 50,000 gallons. Deliveries as required are made by
truck from Norwalk, California.




k. Jet Fuel JP-4: The VAFB two storage facilities, 1702 and 1703,
having capacities of 5,000 barrels and 10,000 barrels are pickled
presently.

1. Vehicle Fdél: The base service stations have storage capacity of
85,000 gallons.

m. Diesel Fuel: “Facility 1701 maintains the capacity of 125,000
gallons of diesel fuel at all times. When required, it is resup-
plied by truck from San Diego, California.

n. Nitrddganuhe Trailers: There are 5 Nitfogen tube bhanks available
v~ at - VAFB  for use at- the various launch and tlaunch support
" facilities. These operate at 2200 psig.

0. Air Force MOGAS: There are two AF-owned facilities, a79 and 10745,
which have a total capacity of 40,000 gallons.

Secure storage areas exist for unique gases and propellants required by a spec-
ific poject; usually such propellants are shipped in advance by the vendor and
held until required.

8.5.4 »  Fuels Analysis Laboratory. .. The Fuels Analysis Laboratory performs

chemical and physical tests of propellants, gases, hydraulic 0ils, and fiuids

at VAFB. There are presently eight chemists assigned and it functions
primarily as a quality control facility. The following products are routinely
analyzes to required specifications.
i
a. Liquid Oxygen
b. Liquid Nitrogen
c. . Gaseous Nitrogen
. d. IRFNA
“e. UDMH
- Aerozine 50

f.
. @. Nitrogen Tetroxide
h. 'RJ-1 ‘
o RP=1 o o
J.. Trichloroethylene
k. VYarious cryogenics
oL T e S SRR o : : o
8.5.5 .- Ordnance Storage. VAFB provides sufficient bunkers or other approved
buildings for storage ordnance. = Incompatible classes of explosives will be
stored at separate locations. '

" g-29
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8.5.6 Launch Dperations Communications. VAFB provides the necessary voice,
video and data transmission facilities for checkout, prelaunch, launch and ear-
1y post launch support to Range users. The communications facilities at the
individual launch sites interface with the SAMTEC Communications System for
data transmiss 1on, data processing, down range clearances, t1m1ng, countdown,
weather and voice coordination nets. I

.

The Frequency Contro] and Ana]ys1s Center (FCAC) is the 51ng1e po1nt of contact
for all elements and Range Users for Range Frequency matters.. The FCAC ensures
that requests for scheduling radio frequency operations are compatible in the
VAFB and Southern California environmant. The FCAC also coordinates the inves-
tioation and reso1ution of freouency compat1b111ty and 1nterference prob]ems

WS '--.

8 5 7 - H1nd Information. Wind towers as h1gh as 300 feet are 1nsta11ed in 120
locations on VAFB. Each tower has sensors on the 12, 52 and 100-foot levels.
Wind and temperature data is transmitted by wire to the weather center.

8.5.8 Data Proceséing. Data Processing Systems available at VAFB operated by
SAMTEC are:

a. IBM 7094 Data Pnocessing System with periphenal equipment that in-
cludes 4 data channels, 16 tape racorders, 1 card reader, 1
printer, 1 desk storage unit. |

b. 1IBM 7044 Real Time Data Handling System with 6 {magnetic tape
drivers, one line printer, one desk storage unit with 36 K capabil-
ity and memory protection. ,

c. - IBM 360 30 Data Processmg System mth 4 magnetic tape drive umts, .

d1sk packs and d1sk dr1ve, and one printer. ,
s y

d. IBM 360 65 Centra1 Computer System w1th t1me shar1ng capab111ty.
Peripheral equipment includes 18 terminals  for off 1line users,
2-Cathode Ray Tube Display units, one 3- pack disk drive, eight
9-track tape units, two 7-track tape urits, 2 printers, and 4 card

-reader and key punch units. : )

e. Four S1gma 2 computers are ava11ab1e to process and d1sp]ay Pu]se
Code Modulated (PCM) telemetry data. Each system includes display
units, keyboard printers, and a time code translator. The line
printers are capable of printing 1000 lines per minute and can
accormodate up to 20 lines of data updated every 90 milliseconds.
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f. Two Sigma 7 computers located at VAFB are available for Range User
“batch processing. Their ancillary equipment includes 1 paper tape
reader, two 7-track digital tape units, four 9-track tape units,
four 6 megabit Disk Storage Units, and 2 Cathode Ray Tube display
units.

Payloods being pfocesséd at VAFB will request computer time on the Data Pro-
cessing Systems through normal Range scheduling procedures.

8.5.9 Range T1m1ng. The Range T1m1ng System provides a basic common donomin-
ator to the data gathering process, operational data, and data reduction ac-
tivities. T1m1ng 15 kept synchronized to Universal Time Coord1nated (UTC)

ot

8.5.10 VAFB T1m1ng Center + The basic component of the Timing system is the
Central Timing Signal Generator (CTSG) which generates a series of individual
jdentifiable groups of electrical pulses held to extremely close time relation-
ships. The pulses provide instrumentation sites with timing signals that are
used to correlatc data

a. The pr1nc1pa1 equ1pment cons1sts of two 1dent1ca1 but comp]etely
independent time code generators, each supplled from separate fre-
quency standards, and powered by separate DC power supplies. The
output signal from either of the two identical time code genera-
tors is manually switched to line drive amplifiers through a tran-
sfer and alarm panel. Coincidence-sense circuits continuously mon-

“itor the outputs of the time code generators and activate visual
and aural alarms in event of an out-of-tolerance conditon. The

“time code generators are controlled by primary atomic frequency
standards and are kept on time to better than + 10 microseconds
re1at1ve to UTC

b. The comp]ete GTSG 1nc1udes one WNV recelver, ‘a WLF rece1ver ‘a
LORAM-C timing receiver, a transfer and alarm panel, primary atom1c
time base oscillators, time code generators, patch panels, line
driver/amplifiers, - power supplies, one monitor oscilloscope, and
record1ng 05o111ographs P

o i;-_ﬁ% Fab L~ RE IR o ~F RPN Jhﬁ EX
8.5. 11 Sho Su ort A Techn1ca1 Support Shop performs mi nor work in support
of launch operations. Capabilities include mechanical, electrical, carpentry,
painting, and machine work. . Requests for work to be perfonned by the shop are
submitted on a standard "Request for Support Services" for (WLOD Form 114, Rev
May 1970) with each requestor responsible for providing the required informa-

tion, and attaching drawings, schematics, and other documents, as necessary.

[,
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8.5.12 ﬂﬁiééion Status Center (MSC). . The MSC will provideA the Missicn

‘Managers, Payloazd Owner/Operators, Principal Investigators, and NASA Opera-
_tions/Management personnel with current mission processing and operations data
trom prelauncn through post launch, The MSC displays will present the detail-
ed payload “waterfall” charts for current missions (automated or Spacelab) as
well ' as those missions planned for the following twelve months, The STS
Mwaterfall" chart will be included for each Mission Status Display incorporat-
ing all payload on-line Shuttle Operations.

a, Dfsb]ays (video and Printouts) will be available in the MSC for
near real time viewing and status of tests on the payload and STS.

b. The Launch Site Support Managers (LSSM) will be résponéib]e for

supplying information in a timely manner to Keep the status
. displays current.

¢. Operations Center - The Operations Center will: provide the
necessary displays and communications required by the mission
personnel from Payload/Orbiter “Integrated Systems ; Test through
liftoff, and on orbit and de-orbit operatiors, as required. These
real time displays along with the Range and off Range, (NASA Mission
Agents) communications (voice, data, video, etc.), will permit
mission personnel to directly monitor and participate in all their
operations. The existing NASA Mission Director Center (MDC) and
office space in the west wing (Building 840) can be readily adapted
to the Mission Status Center requirements. '

8.5.13 Adhinisfrétive support. The following services will be provided to
NASA elements and their support cntractors on VAFB. These services could be
supplied to non-NASA payload contractors on a cost reimbursable basis.

a. Office Support

Telephone, teletype and facsimile, Méi] pickup jahd delivery
Graphics.

b. Secubitz
' “NASA\'Cdntréétor Guards will cdhtfb] access ‘1hfo tﬁé NASA Space
-Shuttle Payload Support Area. A}l private vehicles will be parked

~outside the fenced area. Access will be controlled by use of a
personnel badge system specified by the NASA Security Office.

¢. Purchasing X

]
i

Purchases and contracts for specialized project requirements and in-

ventory replenishment of non-listed items will be provided consis-
tent with the Program Operating Plans.

i
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. Supply

Requisition, inventory and issue of supplies will be acéomp!ished
in support of WLOD maintenance and operation functions and Shuttle
payload requirements.

‘Shipping, Reteiving and Storage

The KSC/VAFB Program Liaison Office will provide shipping zervices
{including packing and crating), receiving and closed storage
‘facilities. Special arrangements will be made for hazardous ship-
ments and support outside of normal working hou-s.

Reljability and Quality Assurance

The KSC/YAFB Program Liaison R&QA Office will perform surveiilance
ot operations associated with the installation of either Automated
or Spacelab Payluads intn the Orbiter. (it is recognized that USAF
personnel at WIR will have primary res,onsibility for this task
with KSC/VAFB Program Liaison Office personnel and transient
payioad owner peirsonnel acting in a supporting role).

Safety

The KSC/VAFB Program Liaison Safety Office directs the overall
safety program and has responsibility for matters of safety during
operations performed by NASA, NASA Contractor personnel, and other
personnel usiny NASA facilities at VAFB. Overall safety must have
SAMTEC Safety approval. Fina authority rests with the SAMTEC Com-
mander on safety matters pertaining to WTR operations.

Transportation

The GSE Interagency Motor Pooi located on base providés passenger
and general purpose vehicles to federal civilian agencies and auth-
orized contractors. Vehicles are also available for TDY personnel.

Special mission airlift requirements will be programmed through
joint management in accordance with current DOD regulations. tach
payload owner will be responsible for the delivery of his payloads
to the launch site. Transportation of payloads on VAFB is the
responsibility of the STS User. Transportation can be arranged
through the GSA Interagency Motor Pool if a payload can be trans-
ported on trucks or pickups. In any case, the STS User is respon-
sible for transportation on VAFB, inciuding any environmental
controls required in transit.

Tracking and Data Network

The network support for NASA missions will normally be accomplished
by NASA facilities. If requirements exist or in-flight problems
develop, resources of both NASA and DOD will be made availahble.
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8.6 SUPPORT EQUIPHENT

:Unrque support equ1pment for Automated or Space]ab pay1oaac w111 be provided by
the STS User. -Multiuse Mission Support Equ1pmert (MNSE) discussed in Section )

4.7 may be cand1dates for use.

8.7 h VAFB LAUHCH PROCESSING SYSTEH

Detai]ed 1nformat1on cuncern1ng the VAFB LPS is not ava11ab1e at this time.
LPS data will be updated to include detailed information when the LPS
interfaces have been identified and responsibiiities defined. Capabilities
should be similar to that for KSC discussed in Section 4.8.
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: SECTIDN IX 2
. . PAYLOAD DESIGN CONSIDERATIONS

The purpose of this section is to express concerns of Launch site personnel for
-various paylcad features, based on experience from other programs. :The consid-
erations which fellow can be treated as guidelines, in the absence of specific
design requirements. They are presented in *the interest of achieving reliable,
efficient, and trouble free iaunch operations. " The principal document for de-
sign of GSE to be used at the launch site is JSC Specification SW-E-D00Z2, Space

Shuttie Ground Support Equipment - General Design Requirements.

9.1 GENERAL DESIGN CONSIDERATIONS
a. ﬂunan éﬁgiheering criterieu;imi1éf to MIL-STD-1472 are assumed to be a
ncrmal requirement. Specific concerns based on past experiences in-
clude the following:
{1} Indications should correspond to adjustment or control inputs.
(2) Accessibility to accomp1fsh maintenance and -checkout tasks.

' (3) Sufficient clearance around connector or fluid line interfaces.

{4} For support equipmeht interfaces consider all areas of use and
whot connections must be made with units in place,

. b. The foHowing.tonsider‘-ations shall apply:
: (1) Capability to verify redundant fuﬁctions should be considered.

(2) Consider lighting reduirements in restricted/closed areas with
respect to known or contingency ground operétions.

(3) Realistic cleanliness requirements should e specified. Consid-
erable time and effort can be expended maintaining unnecessarily
stringent requirements. Maximum immunity from contamination
should be 'built in' by use of filters ahead of sensitive compo-
nents, ztc.

(4) Avoid tfaps where debris, loose hardware or other contaminants
could collect and be difficult/impossible to remove.

{5) Standaruize nomencidture hetweénﬂflight hardware and related sup-
port equipment. Avoid use of similar but different nomenclature
which can lead to confusion in test operations.

9.2  MATERIALS

a. Flammable materials should be avoided wherever ,.ssible because of the
potential hazard environments in many areas, expecially on Oy enriched

‘ areas.
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v,

‘ l,m A LY MNP Coa el SR i e
Outgassing characteristics of materials should be evaluated for effect
on systems/experiments,” in addition to crew compatibility per NASA
Handbook NHB 8060.1. This is especially true for any material used

for flight closeout (sealing plugs, etc.) or standard repairs.

9.3 ELECTRICAL

d.

b.

dl

~ mating.

For umbilical or special connectors, avoid blind mating or special ad-
justments required to ensure satisfactory mate. ‘
A T P ! R

Electrical connectors should bé deéigned/]abe1ed to pretlude incorrect

PRSI R i k g u

Capability to power equipment from more than one source should be con-

-sidered. Insensitivity to facility power transients, such as exper-

ienced in electrical storms, should be considered. -

R P WL E - e . . R e . B =
Pyrotechnic systems should accommodate no-fault {unintentional firing)
testing during combined systems ground operations.

9.4 MECHANICAL/STRUCTURAL

d.

b.

C.

d'l

Avoid use of non-standard fasteners. Specify tofque values for all
applicable installations.

Assembl jes req&iring blind installation shou]d be avoided;

Provisions for electrical bonding verification of'assemb1ies should be

made.

]

Panel mounted components‘shou1d be removable from the front.

9.5 FLUID SYSTEMS

d.

bo‘
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'qﬁick‘disconnects should have one of the following protective

features:

(1) "Double Action" feature, i.e., internal poppets should seal prior
to final collar release. A positive means of evaluating adequacy
or internal seals before initiating final disconnection should be

~ provided. :

(2) 1f "Double Action" Quick Disconnects (QD's) are not available,

pasitive valve ciosure should be provided on flight-ialf as

‘c1ose1y coupled to the QD as practical.

F]Ofd connections should be designed/labeled to preclude incorrect
mating.




" SECTION X
USER CHARGE

’10 1 GENERAL i o
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NASA policy on re1mbursement for use of the STS is conta1ned in "STS Users

. Handbook", and "STS Keimbursement Guide" JSC 11802, latest issue. Policy on re-
imbursement for use of non-STS facilities, equipment, and services at KSC are
contained in this handbook. Inctuded herein are reimbursement po11cies on KSC
payload processing facilities, and KSC launch site support services not covered

by the basic STS charge. User charges for VAFB are TBD.

a. The basic STS user charge covers the fol]ow1ng 1aunch ,1te support
services

(1) Launth s1te patt1c1pat1on in payload design reviews - subject to
mutJa1 agreement.

(2) Review of all pay10ad spec1fications and test data required by
NASA to reasonably determine safety and compatibility of the pay-
1oad to 1aunch and launch site processi 4 Operations. \

{3) Transportat1on of STS User pay]oad from the 1ocation where the
simulated orbiter to payload interface verification test
(normally CITE) is conducted, to the OPF or PCR.

(4) Installation of STS User pa}]oad into fhe CiTE facf]ity, if
required, and 1nsta11at1on 1nto the orbiter.

{5) S1mu1ated orb1ter 0 pay]oad 1nterface ver1ficat1on and compati-
bility testing in Lhe CITE facility. This will not inciude end-
to-end functional testing, unless specifically included in the
Launch Site Support Plan.

(6) Orbiter to payload interface verification either in the OPF or on
the Pad prior to launch. This testing may not include end-to-end
functional testing. Requirements for end-to-end functional
testing will be determined on a payload by payload basis, and
included in the Launch Site Support Pian. Costs for these tests
will be negotiated with the STS User and includad in the basic
STS user charge,

(7) Launch operations.
(8) Remov<y of a payload which returns to the prime 1and1ng site.
(9) Removal of a payload from the Orbiter if it cannot be ferried in

the Orbiter from the secondary or a contingenqy landing site.
Responsibility for returning removed nayloads is TBD.
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b. haunch site support services for 0pt1una1 fllght sy tems (f]lght kits,
upper stages, spacelab) are included in the price negotiated for use
of these optional systems. See the "STS Reimbursement Guide" for user
charges for these optlons.

C. User charges for spec1a1 te 1ng, 1like end-to-end functional testing,
which is cver and above that which is required to verify interface
compatibility must be negotiated as a part of the basic 'STS charge, or
as a part of the charge for one of the optionai flight systems.

10.2 PAYLOAD PROCESQING FACILITIES

”A11 STS Users w1II pay an operatlon and maintenance charge of $1 326 00 per day

for use of the fo110w1nq Payload Processing Facilities:

S V
a..,Hangar S
-b. SAEF-2 -

~c. Delta Spin Test
~d. Building AM

e. Hangar AL

f. Hangar AD

g. EbA 60

This price inc]udes the uti]1t1es and basic janitor1a1 supnort. Commercial

users of these fac1|1t1es will pay an additional $1,007.00 ver day. This
additional charge is a "use charge" (in 1ieu of depreciationj or replacement
cost recovery), and is properly viewed as rent.

10 3 SUPPOnT SEPVICES

The pr1ce for support services wi]‘ be determined hy the amount and type of
services required. These services aira identified in Section ¥ of this =
Handbook. ' Certain of these services will be covered, in whole or in part, by
the operation and maintenance charge for use cf a facility, e.g., housekeeping,
mail service, food service, etc. A 1ist of the support services that KSC

views as necessary, will be priced at the time a Preliminary PayIOad Inte-

. gration Plan is 1ssued

. This list wl]] indicate those services which are, or will be, covered
by either'

(1} The basic'cherge for use of the STS
(2) The‘charge for an entional fIight system
(3) The charge for a pay]oad protessing fac111ty
b. Support serv1ces which do not fall into any of the above categories

will be negotiated directly with KSC, and will be 11sted in the Launch
site Support Plan. )
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_ SECTION XI
PUBLIC AFFAIRS

11 1 aENERAL

This sect1on out11nes funct1ons of the NASA KSC Pub11c Affa1rs Office and its
Public Information Branch, Visitor Services Branch and Educnt1ona1 Programs
Staff re]ated to STb User public affairs activities.

1. 2 RESPONSIBILITIES

o g SNy Rl <R HE : T

‘11 2 1 Pnblic Information Branch..,The Pub]ic Infonnat1on Branch‘is responsi-

ble for KSC's relations with the various news media, the preparatian of news

_roleases on NASA programs and activities at KSC, and the development and con-

duct of programs to inform the public uonaerning Center activities and opera-

’ . Lot ' e - i ‘, P
11.2.2 . Visitor Services Branch. The V1s1tor Serv1ces Branch is respon51b1e
for programs to accommodate d1st1nguished visitors to KSC and for operation of

T L P

;the Kennedy V1s1tors Center and NASA Tours for the general pub11c.

11.2.3 ¢ Educ 1ona1 Programs Staff. The Educatioﬂa1 Prcgrams Staff is respon-
sible for KSC reTations with members of the educational ccmmunity and the plan-
ning and conduct of space-related seminars, lectures and ¢ther educational
activities. _

11.3  OPERATIONMS ;
L R e o I s TN [ VSRR LN % BETSI o .. D Loeeh
11.3.1 News Releases. MNASA encourages STS Users to retease information to
news media concerning their activities. : The Public Information Branch will
work with STS Users to deveiop an information plan for launches. - In most cases
information about STS User payload also will be included in NASA press mater-
ials. Each STS User should provide the name of its Public relations Officer
to KSC's Public Information Branch at least six months before launch, or its
designee for c1ear1ng News re]eases and answering questions from reporters.

: C e . HE
11 3 2 News Phutographs. Photcgraphs on the preparation of pay1oads may be
desired to accompany news releases. Since access to paylnad preparation areas

‘for photography is limited to personnel of the KSC/AFETR photographic support

contractor, STS User management or public relations representatives should re-
quest such photographic support well in advance of the need date through the
K5C Pub]ic Information Branch

Ji,—a,« B . R ¥ N L >£"l% .
11 3.3 Visiting Media Rnpresentatives. The KSC Public Information Branch will
cnoperate with STS User management or public relations personnel to assure Cen-
ter access for news media representatives covering their activities. When a
STS User desires Center access for a media representative, such access should
be requested throughout the KSC Publiic Information Branch. Access to KSC
Public Information offices at the Complex 39 Press Site or the Headquarters
Building will be arranged, and the STS User representative may meet the news
medfa representative at one of those locations.

11-1



11.3.4 Tours.” It is recognized that STS User officials and distinguished
visitors to their operations at KSC may desire orientation tours of the Space
Center. Requests for such tours should be directed to the KSC Visitor Services
Branch. S :

R =-m:.ﬁa"..é:':‘;‘-,:*"w'-z:-- ’ n“-”i-}’u"l_ e -:.:""——“ AT e ot e T
11.3.5 Launching and Landing Viewing. ~The demand for accommodatiions for guest
viewing of Taunchings and landings is expected to exceed available facilities.
However, ar attempt wii1 be made to provide guest viewing for as many STS User
officials and distinguished visitors as possible. Requests for fuest viewing
allocations should be forwarded to the Visitor Services Branch as far in ad-
vance as possible. :

11.3.6 Educational Pf@grams. STS User plans for activities involving the edu-
cat}ona] community should be coordinated with the K3C Educational Piyograms
Staff. , .
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" APPENDIX A
REFEPENCED DOCUMENTS
- I\i\.;{,‘ '! . . : : -
This ‘ppendix contains the 1isting of documents which are referenced in this
Handuook.

“E.1 NASA HEADQUARTERS

(Un.umbered) Srace Transportation System User Handbook
‘(Unnumbered) Safety P011cy and Requ1rements for Payloads Using the
e Space Transportation System, June 16, 1975
~ NHB 8060.1A Flammabi]xty, 0dor and Off- Gassing Requirements and Test
- Frocedures for Materials in Environments that Support
Combustion
‘NMI 8060.10 Space Tranébortation SyStem Support Requirements

Management and Documentation

E.2 KENNEDY SPACE CENTER (KSC)

GP 1037 KSC Maintenance Capab111ty Laboratories and Shops
GP-1052 Glossary, Acronyms, Abbreviations for STS and Associated
Paylcads
" [R-1351 Handbook KSC Payload Facilities Capahf1ities
-;'IUaﬂumbered) KSC Payload Support Equipment List i
; :Proposed) 1SC/MDC 5TS-PAM-D Ground Operaﬁions Plan |
(Proposed) KSC/MDC.STS-PAM-A Ground Operations Plan
(Proposed) IUS Ground Operations Plan
{Proposed) Vertical Payload Integration Operations Plan
{(Unnumbered) Vertical Payload Facility Handbook, October 17, 1977
_ {Unnumbered) YAFB Ground Operations Plan
KMI 1710.13 Safety Revfew of KSC Technical Operatiﬁg Procedures
KMT 1860.1/15 Radiation Safety Policies and'GeneraT Procedures
KHB 1710.2/SF Kennedy Space Center Safety Practices‘Handbook

KHB 1860,1/SF Radfation Protection Handbonk




‘,‘\ =

KHE 8610.4
K-SM-01
K-STSM~03 |

K-STSM-09.5

K-5TSM~14.1.1

K-STSM-14.

1.2

K- STSH:14 1.3

K STSM 14 1.4

K- STSM 14.
K-STSMf14.
KSCnsTD—SF
KSC-STD-DE

(Latest Is

E.3 JOHNSON SPACE CENTER (JsC)

JSC 07700,
JSC 07700-

JSC 10615
JSC 11123
JSC 11801

JSC 11802

JSC 11804
SK-E-0002

A-2

1.5
1.6
-0001C
-0002

sue}

vol. XIV
14-PIV-01

(Froposed)
(Proposed)

(Proposed)

; Operations and Maintenaoce Handbook

Launch and Land1ng Proaect P1an

KSC STS Ground 0perat1ons Plan, Vonumes 1 thru VI
KSC Support Requ1.ements System

Faci11t1es Handbook for Bai1d1ng 'AE'
Facalae;es.Handbook for Bu1d11ng ‘Ao’ |
Fac111ties Handbook for Bu11d1ng 'AM!

Facil1t1es Handbook for Hangar 'S’ |
Fac111t1es Handbook for Delta Spin'TeSt Facility
Fac111t1es Handbook for Exp]osive Safe Area 60

Safeay Standards for Cranes S1ings, Hoists and Hooks

Hazard Proofing of E]ectrica]ly Energized Equipment
Standard fer

Shuttle Turnaround Analysis Report (STAR)

5pac° Shuttle System Payload Accommodations '

Space Shuttle System Pay]oad Interface Verification,
General Approach and Requirements

Shutt1e EYA Description and Design Criteria |
Payloads Safety Guidelines J |

STS User Management Procedures and Piaﬁning Schedules
STS Reimoorsement Guide

Attached Payloads Johnson apace Center

Space Shuttle Ground -upport Fquipment Genera1 Design
Requirements




E.4 MARSHALL SPACE FLIGHT CENTER (MSFC)

(Unhumbered) Interim Upper Stage User's Guide (Proposed}

'“E 5 GODDARD SPACE FLIGHT CENTER (GSFC)

_(bnnumbered) Mu}tim1ss1on Modu1ar Spacecraft User's Guide
~GSFC STD 101.2 TORSS User's Guide
(Unhumbered) "Earth Orbiting Automat"d Payloads GSFC (Proposed)

E.6 LAHGLEY RESEARCH CENTER (LaRC)

(Unnumbered) Long Duratton Exposure Fac111ty, Guide for Exper1ment
Accommodations

€.7 JET PROPULSION LABORATORY (JPL)

(Unnumbered) Planetary Payloads, JPL

E.8 OTHERS )

MiL.sTD 1472 Human Enéineering

AFETF M-127-" Range Safety Minual, Volume 11
AFM 127 100 Explosive Safety b
AFM 161-30 Liquied Propellants, Yolume I
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' - K-STSM-14.1
L - | K-STSM-09, Volume YI
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3 APPENDIX B -
. SAFETY REQUIREMENTS FOR -
HAZARDOUS GROUND OPERATIONS/CHECKOUT PROCEDURES

B.1  HAZARDOUS PROCEDURES

' Haiardaﬁs protedures‘wiT] include a Safety Requirements section containing the
following information: :

a. The speéific hazard(s) encountered dufing the procedure,

b. Séfety éqﬂipﬁgnt requifed for each specific‘hazard.

c. Safety rules, regulations or criteria unique to a specific hazardous oper-
ation {(e.g., flex hose restraints, safe air 02 content, use of tag
lines). |

B.2  HAZARDOUS WORK AUTHORIZATION DOCUMENTS

A1l hazardous Qork authorization documents will 1nt1ude'app11cab1e portions of
the following safety provisions:

L o R : . ! . ' N _
a.  Support Required From Other Agencies, such as Security, Fire Department,
. Environmental Health, Medical Department notification, System/Pad Safety,
' etc.

b. Safety Equipment Required, such as toxic vapor detection, aspirators, Hp
lTeak sensors, safety showers and eye washes, explosimeters, fire hoses,
and protective equipment to be worn hy operating personnel, e.g., fire
retardant suits, face shields, gloves, leg and wrist stats, etc.

c. Safety Notations, will be fnsekted to call attention to hazardous cteps or
sequences in accordance with the following instructions:

(1) Caution and Warning notes will be used as required. They will not
be numbered within the document, but will be set apart from the text
by placing them in the center of the page immediately preceding the
procedural step or sequence tc which they apply.

) (a) - Caution notes will be used as an alert of an operation, eitu-
ation, or requirement which, if not strictly adhered to or
observed, could result in damage to equipment.

(b) warniné'noteﬁ will be used as an alert of an operation, situ-
‘ ) | ation or requirement which, if not strictly adhered to or
: observed, could resyit in injury to personnel.

B--1




B-2

{2)

(3}

" Cautions and Warnings may be divided into two categorjes:

{(a) Informative or Descriptive '

Those cautions/warnings which identify critical safety
requirements or which alert personnel that certain safety
measures or prescribed actions must be accomplished at a
particular time in the operations. |

This type caution/warning shall be included in a document
whenever it is judged necessary for safety reasons to place
special emphasis on an operation, situation or requirement.

(b) Hazardous Step'ldentification

Those cautions/warnings which alert personnel that a hazardous
procedural step or sequence follows immediately.

Whenever a step or sequence in a document 1ncresses the hazard
level, this type of caution/warning must be used to identify
the specific step or sequence.

There are two'formats which may be used for hazardous, step identi-
fication: ,

{a} The hazardous step or sequence will be immediétely preceded by
an "opening" caution/warning and immediately followed by a
"ctosing" caution/warning: :

CAUTION 5

THE FOLLOWING STEPS ARE HAZARDOUS
{numbered procedural step or sequence which s hazardous)

CAUTION _
RESUME PREVIONS HAZARD LEVEL - END OF CAUTION
(b)  The hazardous step or sequence will be 1mmed1até1y preceded by

a caution/warning which identifies the hazardous steps by
number; '

!

WARNING .
STEPS 5, 8, 10 AND 16 THRU 23 ARE HAZARDOUS

No ;c1osing" caution/warning 1s required if this method is
used.



(4) It is acceptable to utilize one caution/warning preceding a series
of steps even though there may be non-hazardous steps intermingled.

[ . S HRRE TR TR . . e e Ve il - .

(5) The type of hazard does not need to be {dentified other than in the
safety Requirements section. However, if it is judged desirable to
do so, the type of hazard may also be briefly identified in the
caution/warning preceding the hazardous. step or sequence:

WARNING
DUE TO {reason for hazard)
THE FOLLOWING STEPS ARE HAZARDOUS

B.3 AREA CLEARANCE REQUIREMENTS
When perédgﬁél aré:rédd{fé&”in-thé-cdht;blled éféa‘tbxberfonmAspecifiémfssks,
they will each be identified by call sign, station code, or other positive
means. Clearing of an area and identification of essential personnel will be a
procedural step and not part of a safety notation,

B.4  SAFETY CONCURRENCE PROVISIONS N |
KSC Safety will be notifiedlprjor tosiﬁf£1at1n§ a Hazardous Oﬁérétion or Test.
8.5 TEST OPERATIONS EMGINEERING SAFETY INSPECTION REQUIREMENTS ..

R

An independent inspection w111 be performed by Test Operations Engineering and
Safety for selected hazardous fluid/pressure operations. “Initial inspection
for a given test will be called out as a procedural sequence following Quality
Assurance {QA) verification of configuration. Additional inspections may be
rﬁques}ed when conditions warrant (e.g., following any major configuration
change).

B.6 EMERGENCY INSTRUCTIONS
EMergehEy 1ﬁstructions'ﬁ111 be included fdr'thdsé hdié?dswd;¥ﬁaééto\tﬁe oper-
ation and to provide rapid shutdown or revert of the operation for the .. -

protection of personnel and equipment. The applicable emergency instructions
will be available to operating personnel at all times during the operation.

" B-3/4
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APPENDIX C

. : N GLOSSARY

oL ' -
This appendlx Lonta1ns a 91055ury of terms used in th1s Handbook, and their
definitions.-
AN ¥ ﬁnﬂaw .

Automated Pay]oads e BRI
Those payloads which are supported by an unmanned spacecraft capab\e
of operating independently of the STS. Automated payloads are de-
tached from the Orbiter during their operational phase of their
f1ights.

Car o - : ey
he tota] comp11ment of pay]oads (one or more} on any one f11ght. It

includes everything contained in the Orbiter cargo bay, plus other
equipment, hardware, and consumables located elsewhere in the Orbiter
that are user-unique, and are not carried as a part of the basic
0rb1ter pay]oad support.

‘_ﬁf-l

! Dedicated Spacn]ab : : ‘
An extension module devoted to a sing]e disc1p11ne which may fly more
than once a year for several years, and which may be assigned to
pay]oad devialopment center

) mnmwm

scientific or applications 1nvestigat10n undertaken to discover
unknown phenomena, establish the basis of known laws, or evaluate
app]ications process and/or equipment.

. EX eriment gt el ;
. The system of hardware, software and procedures for pnrfonnance of a

! 11gh - s BREL w0 pooa
T at port1on of é m1ss1on eneompass1ng the period frun launch to
landing, or launch to termination, of the active life of 2 .
spacecraft. ' The term Shuttle “f1lght" means a single Shuttle round
trip -- its launch, orbital activity and return. One flight might
deliver more than one pay]oad More than ore flight might be
requ1red to accemplish one mission, _

Free Flyer - .. '
Any payload that is detached from the Oro1ter during the operat1ona1
phase of that payload and is capable of independent operations (same
as Automated Pay1oads)
BETHES

Inte ration : 3ie RN SRt
7 g comﬁinat1on of act1v1t1es and processes to assemb]y p;y]oad and STS
components, subsystems, and system elements into a desired
configuration, and to verify compatibility among them.

t




-
-

Interface - ' ' ' )
“The mechanical, e]eccrical. and operationa] :ommon boundary between
two e1ementf of a system. _

Rt
l

Inertia1 U er State (IUS) ' i S
The Iﬂg, an element of the STS 15 an expendabIe so]1d prOpe11ant .
multistage vehicle. It extends the STS performaiice capability beyond

that of the Shuttle alone. The IUS with its payload(s) will be taken
. to low earth orbit in the Orbiter cargo bay,
?\s‘: T g L

Launch Pad .
The pad area from which the Space Shutt]e w111 be launched. The

stacked Space Shuttie will undergo final prelaunch checkout and
countdown at the 1aunch pad

Y I

]

Launch Processing System (LPS) :
. A high speed digital computer operated checkout systan used to support
test, checkout, launch control and OperationaI management of launch
" site ground operations at KSC.
i , L . A o
Hlssion ..... i EE - o .
The performance of a coherent set of 1nvest1gat10ns or operations in
- Space to achieve program goals. A single mission might require more
.than one flight, or more than one mission might be accompiished on a
sing1e flight._,

AT ‘.i.;; Tt T R e A o il ;“'

- Mobile Launch Plat:i’orr| (MLP) R .

The structure on which the elements of the Space Shuttle are stacked
in the Vertical Assembly Building. The “LP aad the Space thuttle are
_ .hen moved to the launch pad for launch. :
Hu]tiple Payloads I SRR
More than siie payload carried in the cargo bay. Multiple payloads in-
volve mu1t1p1e Payload Mission Managers. . ;

Off-Line T ' '
An activity conducted 1ndependert of any STS element (1. e., IUS/SSUS
Spacelab, or Shuttle). This normally means the activity is conducted
in a separate facility as well.

-On-Line STs |
ayioa activity which 1nvo]ves another payload or an STS element.
This 1nc|udes the fo]]cwing

On—Line Shu*t]e - An act1v1ty encompassing 2 pay]oad, its carrier and
the Shutt]e Vehicle. .

On- Line Space]ab - An activmty encompass1ng a pay1oad and 1ts
Spacelab. - o

On-Line TUS/SSUS - An activity involving a payload and the IUS/SSUS.




S -

“ Orbiter Processing Facility .= S N -
“~—7hfs 1s a building at KSC with two bays in which the Orbiter undergces
“post flight inspection, maintenance, and premate checkout prior to
payload installation. Payloads are installed norizontally in this

building. . .

e L i

E Pai]ét'*{;j: : S o et
An unpressurized platform, designed for installation in the Orbiter
cargo bay, for mounting instruments and equipment requiring direct
- space exposure.

Payload ..+ .. SR T ST T : R
The total compliment of specific instruments, space equipment, support
hardware, and consumables carried in the Orbiter (tut not included as
a part of the basic Orbiter payload support) to accomplish a discrete
activity in space.

Payload Changeout Room .. -« «wew oy e o ;

An environmentally controlled room, on & moveable support structure,

which includes a manipulator system for transferring a payload

vertically between a transport canister and the Orbiter payload bay.

sty -

Program ;w0 Ly R R SRR
: An activity, involving manpower, material, funding and scheduling,
necessary to achieve desired goals. (Example: Shuttle Program, Solar
~ Astronomy Program.) L ' :
AT U TG L A = ST ’smcvf ' .
Space Transpurtation System (STS) - .. - o
~An integrated system consisting of the Space Shuttle (Orbiter,
External Tank, Solid Rocket Boosters, and Flight Kits), Upper Stage
(1US or SSUS), Spacelab, and any associated flight hardware and
software. :

el
ROEE

STS User . - N P ~ -
An organization or individual requiring the services of the Space
Transportation System. :

MOBEIN
(AR

Spacelab Co T R iR o o e
A general-purpose orbiting laboratory for manned and automated activi-
ties in near-earth orbit., It includes both module and pallet sec-
- tions, which can be used separately or in several combinations.

L aeTan ! L ex TR I
1 ATRRE ) PRCE S - < IO

S T e ‘
Spinning Solid Upper Stage {SSUS): .. ... e -
~The SSUS an element of the S1S, is an expendable spin stabilized solid
propellant stage. It extends the STS performance capability beyond
that of the Shuttle alone. Several SSUSs with their respective pay-
joads may be taken to low earth orbit in the Orbiter cargo bay.

" Upper Stage ‘i ocn e L e o T L T R

A small prooulsion unit used with a payload when required.  One or
more of these units may be uscd with a payload to provide the addi-
tional velocity required to place a payload in the desired orbit or
trajectory. Also, a propulsion system that is used to provide mid-
course trajectory corrections, braking maneuvers, and/or orbital ad-

" justment.
Cc-3/4
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'APPENDIX D

USER — ORIENTED DOCUMENTS

Soloé{;d STS refa}ancﬁs have badn prepardd to a'ssist S'TS.Usars in obtaining infor‘ma‘tion on Ose of
the STS. Thesa publications arv listed below and in accordance to the Part of the STS User Hand-
book (which they support}.

THE USER
REVIEWS THE
HANDBEOK.

R

1S DIRECTED

" TO THE PACPER
FGLLOWUP
DOCUMENTATION,

VUi

SPACE TRANSPORTATION SYSTEM USER HANDBOOK

PARTY PART 2 PARTJ - » PART 4
MANAGEMENT FLIGHT SYSTEMS t::gfﬁcas'f?s FLIGHT .

: OPERA "\ON
AND PROCEDURES SrtRANs

O
B R
-—

AND, BASEDON [~ - —- =1 -
STS USER SPACE SHUTTLE KSC LAUNCH SITE .
meotiMy [ e [EAE st | [ ronas vsens
AND FLIGHT EROCEOURES AND I A NEAAD ACCOM FOINS HANDBOOK (GSFC STDN101.2)
ANNING ’
THRE SELECTS | scHEDULES | | tisc 07700 Vol XIV) PAYLOADS :
USERS’ GUIDE L_ {45¢ naon) 4 fksTsm1a.! " OPERATIONS
FROM THE T SHUTTLE EVA ONTROL CEN
:-.I'ESI;IEEF?ENCES Msrs i DESCRIPTION Vars l_c — R._.L — Tff
. REIMBURSEMENT : AND DESIGN GROUND T HED
| Guipe ' { CRITERIA OPERATIONS PLAN | . - Paveomes |
[ HISC 11802) _ | wsc10816) (VAFa8) | JOHNSON 5PACE
- = CENTER I
SPACE SHUTYLE | [kscmce ) }_"_‘:"c_'”ﬂ‘.' -
TSTEMPAYLOAD | | STSPAM.D | | EarTH oRamNG |
C | grounp AUTOMATED
VERIFICATION L OPERATIONSPLAN | | pbAYLOADS |
APPROACH AND _— - GODDARD SPACE |
REQUIREMENTS | [ greoam s 11 FLIGHT CENTER
mER ||
OPERATIONS PLAN PLANETARY
| Iy PAYLOADS
PAYLOADS - - - JET PAOPULSION
SAFETY FVERTICAL 7] | LasoraToRy
.; GUIDELINES | PAYLOADS (e
;4 HANDBOOK PROCESSING |
{JSC 11123) LHANDBOOK ~_J
SPACELAB Muserouno — 77
PAYLOAD | OPERATIONS PLAN }
ACCOMMODATION | | K-IUSM0S _
HANDBOOK -
{ESA SLP/2104) SACELIE
. GRUUND
[ wNTeRimUPPER | | OPERAT!ONS
- STAGE IMPLEMENTATION
' 'USERS'GUIDE | | PLAN
(MSEC) § Lsnem
}
-————— —
LONG DURATION |
| EXPOSURE
| Fﬁ&l)lélIEFI{LDEF} | '
G
LEGEND: | EXPERIMENT AC. |
COMMODATIONS
EXISTING L"‘fc’_'; —
r_mTéBEFMI?sIJJ 1
— - - , LAR
r N e SPACECRAFT |
I WORK | USERS'GUIDE |
e e - - L feske BSG 1309
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