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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The procg¢dures used to develop this document and those intended for its further maintenance.:
described|in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed-for {
different fypes of ISO documents should be noted. This document was drafted in accordance with {
editorial fules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention|is drawn to the possibility that some of the elements of this document may.be the subject
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Introduction

The purpose of this document is describing the uniform practices for organizing the tests and promoting
verification of all parameters and characteristics of various launch complexes. It is necessary to define
the functions and to coordinate the activities of all the test participants, namely, the developers of
complexes and systems, the manufacturers of systems and equipment, the organizers of tests, the
customer, and others.

This document describes test activities and lists who will be responsible for the testing at launch pad

and integration sites for launch vehicle and cpar‘pr‘raﬁ'
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Space systems — Space launch complexes, integration sites
and other facilities — General testing guidelines

 integration sites. This document describes the testing phases, goals, and general aspects for launch
spaice complexes and complexes for assembly and tests of a vehicle and spacecraft and theé gssociated
eqpipment that, after successful testing, will be ready for launch vehicle processing and laynch. This
dofument can be applied to the creation of international launch pad and integration’sites. At creation
of hew launching space complexes and complexes for assembly and tests of a vehicle and spagecraft (or
at their modernization) within the framework of one country, the rules established by that cduntry can
belapplied.

2 | Normative references

Thee following documents are referred to in the text in such< way that some or all of thejir content
copstitutes requirements of this document. For dated refefences, only the edition cited applies. For
undated references, the latest edition of the referenced dectiment (including any amendment§) applies.

ISO 9000, Quality management systems — Fundamentals:and vocabulary

3 | Terms and definitions
For the purposes of this document, the terms and definitions given in ISO 9000 and the following apply.

ISQ and [EC maintain terminology databases for use in standardization at the following addre¢sses:

—1| ISO Online browsing platform: available at https://www.iso.org/obp

—| IEC Electropedia: available'at https://www.electropedia.org/

3.1
integration site
eqpipment and facility designed for launch vehicle storage, assembly and testing, and launfch vehicle
(space rocket) and/spacecraft/payload(s) integration, post-integration testing, and launch prgparation,
mdintenance,jservicing and preparation for transportation to the launch pad (3.3)

3.2
infernational launch pad and integration sites
larjd;”ground/airborne/marine facilities, equipment, utilities, and infrastructure, created| with the
cooperation of several countries or the entities that belong to more than one country, necessary for the
launch operations of launch vehicle and payload and for in-flight operations during the launch phase

3.3
launch pad
equipment and facility designed to provide for the pre-launch and launch operations of spacecraft

3.4

end-to-end testing

launch pad (3.3) or integration site (3.1) development phase including the testing and evaluation of its
overall readiness to support a launch vehicle and a spacecraft

© IS0 2021 - All rights reserved 1
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3.5

support system
integral part of the launch complex or integration site (3.1), which ensures the functioning of

technolog

3.6

ical units (systems) and the conditions of normal life of the operating personnel

main system
constituent part of launch pad (3.3) or constituent part of integration site (3.1) primarily responsible for

providing

3.7

preparation and launch of a launch vehicle or spacecraft

main sys
launch pa

assembled and checked out main system (3.6) to determine its operational readiness to be_shipped

the opera

3.8

main sys
launch pa
equipped,
launch pa

3.9

test supe
acceptan
group of ¢

work during specific testing or acceptance phases

fem factory testing
1 (3.3) or integration site (3.1) development phase that includes the testing of a complet

ional launch pad or integration site for further testing or operation

fem field testing
1 (3.3) or integration site (3.1) development phase including the testing of'an assembled, fu
and checked out (or factory tested) main system (3.6), which is conducted at the operatio
1 or integration site to determine the system readiness for furthertesting or operation

vision team
e team
bxperts formed by the customer (organization, company, etc.) with the goal of coordinat

4 Gen

ral characteristics

ely
to

lly
hal

ng

4.1 Testing of launch pad and integration sites*and the main systems is conducted in accordance wjith

the regul

4.2 The
testing pr

4.3 The
pad and iy

4.4 App
agency re

Customer
represent

ory and design documentation specifications.

test supervision team coordinates use of the launch pad and integration site and the syst
pcess and work management:

launch pad and integration site developer provides technical management during the lauy
tegration site and.System testing.

ointments tétest supervision and acceptance team are determined according to company|
fommendations before the beginning of a related testing phase.

representatives participate in team activities and sign respective documents in the event {
htives'are employees of the company or agency.

ch

or

he

4.5 As an option, customer representatives, participating in the testing, work in a joint control and

acceptanc

e group (JCAG). JCAG functions are determined in agreements developed by the customer.

4.6 The system testing and acceptance team has the authority to convene representatives of design
and unit manufacturing organizations. These representatives are involved in:

— factory testing (the system manufacturing organization);

— field testing (the test organization);

— end-to-end testing (the team chairman).
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4.7 Depending on the results of the analysis of malfunctions or failures found in the course of testing,
the team has the authority to:

continue testing without repeating the operations completed earlier;
repeat the testing starting with a specific phase;
repeat the testing from the beginning;

stop testing before finding out the cause of the failure.

4.8 If failures occurred in the testing or the system was subjected to changes, the test supery

ha

4.9
fol

In
ter

4.1
tha

4.1
wi
op

4.1
ex:

4.1
op

4.1
m3

4.1
reg

5 the authority to increase the scope of testing as necessary.

) The test supervision team has the authority to suspend or terminate testing\inl the ey
owing situations:

occurrence of an emergency posing a hazard to personnel safety;
failures;
systems revealed to be out of conformance with the design spécifications or documentat

these cases, the team reports to the body that appointed thé.team indicating the reasons
mination (suspension) and provides the necessary docufnentation.

0 Testing suspended in accordance with 4.9 can be'restarted only upon permission from
t appointed the team.

1 Personnel permitted to perform testingchave the skills required to operate the mai

prating instructions, safety regulations, and test programs and procedures.

2 Personnel working in hazardbus conditions or with harmful substances undergo
imination prior to commencement of duties and annually thereafter.

3 Prior to the start of'the tests or work at the site, measures are taken to ensure the sa
erating personnel and the environment.

intained.

5 Dufing system testing and acceptance, interested organizations can conduct experin
earch(projects under special programs.

sion team

ent of the

on.

for such a

the body

h systems

thin the range of their operational duties-and have passed tests on the knowledge of the equipment, its

h medical

ety of the

4 The organiZation ensures safety requirements are observed and appropriate safety documents are

ental and

4.16 In the event experimental and research activities require the use of mock-ups of launch vehicles,
spacecraft, or testing equipment, the special programs and reports are cleared with the space complex
development organization.

4.17 Those main system items that fail during the tests are replaced upon the team decision.

4.18 When any test fails, the cause of the failure is established and eliminated.

4.19 Verify that the cause of the failure has been eliminated and continue testing:

©lI

in case of a first-time (including independent elimination) failure - test team chairman, the tests

continue from the moment of the termination;
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— incase of recurrence of the same failure - test team chairman, the amount of retest is determined by
the test team chairman depending on character of failure;

— in case of occurrence of the same failure in a third time - enterprise-developer of the main system
together with the enterprise-manufacturer and representative customer, the tests are completely
repeated. The differences amongthe developer ofthe main system, manufacturer, and representative
customer are resolved by the developer of the launch pad (integration site) and customer.

4.20 Malfunctions and failures identified in the course of testing are eliminated by the organizations
responsible for the cause of these malfunctions and failures.

4.21 Durjng test preparation, performance, and finalization and during the acceptance of the-laurch
pad and iptegration sites, main systems, and facilities, the organization in charge of the related work
processes|reports under the procedure established in accordance with its respective national)derospace
industry gractices.

4.22 Thelfinal decision on the results of the main system test and acceptance for @peration is made|by
the launch pad and integration site developers.

4.23 Durjng the testing of main systems, a test log is maintained. The following is entered into the log:

A

— list offcompleted operations;
— test pfogress report;

— defects, malfunctions, failures, deviations or functioning irregularities of the main system found
during testing;

— methg¢ds for correcting the defects, malfunctions @nd failures;

— information on fine tuning or adjustments thab were made;
— infor:[:ation about replaced components;

— main gystem nonconformities with the design documentation specifications;
— mainpgystem operating times,on a daily or per-operation basis;

— decis]ons regarding test ptograms and/or procedure updates;

— suggdstions for main §ystem design and schemes improvement.

4.24 The| main system and the changes required for the elimination of failures are implemented |on
the basis pf the design documents authorizing the changes. If necessary, the design documentation is
changed.

4‘-25 The IUl,CdbllC aud tilllill fUl t]llC Dublllib)il}ll Uf L}dilllb fUl fau}t Ul illLUlll llCtC llldill ) DtClllD Or
P B y P y

for poor quality are established in accordance with the regulations accepted in the respective national

space industry.

4.26 Companies finalize (approve and adopt) test programs and procedures within 30 calendar days of
receipt (or agreed specified date between related organizations).

4.27 In performing the facility and assembly work, the test organization and the chief engineering
system and facilities development organization, on a regular basis, ensure job quality control, building
code compliance control, technical specification conformance control, and design document requirement
conformance control. Experts from the operations or test organizations and the customer are involved in
the control.
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5 Testing and acceptance phases and goals for launch pad and integration site

5.1 Testing phases

Th

e following main system and launch pad and integration site testing phases are adopted:
main system factory testing;

main system field testing;

loync 129 dandinta dta ond tact: cnacn ] £l
e =

If necessary or on demand of the customer, other extra phases of tests are possible also,

5.]
Th

Fa
na

5.4

M4

sp
by
int

.3 Facility testing and acceptance

gration citn qn a cting ol ding cacormanlavwcflic £
e g Fatioh-Stre-ehate—ena eSS traai g - Space-comprexignt eSSttt

P Acceptance phases

e following main system and launch pad and integration site acceptance phases are adopte
main system acceptance after factory testing;

main system and facility acceptance after field testing;

launch pad and integration site acceptance after end-to-end testing.

[ility testing and acceptance are accomplished in ‘conformance with the established 1
fional aviation and space industry practice and thefacility specifications.

} Main system factory testing

in system factory testing is conducted to verify the main system conformance to t
ecifications and documentation, theoperational readiness requirements, the main system a
the customer’s representatives;and system readiness for shipping to the assembly laun
egration site for further testing. The goals of the main system factory testing are:

verification of main system completeness;

verification of main System operational readiness and functioning interfaces and confo
the design specifications and documentation;

verification.of the correct interaction and functioning of the item;

verification of system compatibility and operation with the components of the launck
spaceeraft, and main systems of the launch pad, as necessary;

verification of the accuracy of the adopted design approaches;

espective

he design
cceptance
ch pad or

'mance to

1 vehicles,

©lI

verification of the feasibility of the assembly process;

verification of the serviceability of the protective devices and electrical interlocks in e
modes;

mergency

verification of the main system operational readiness and strength at the extreme parameter values

indicated in the design specifications;

verification of the adequacy and completeness of operations documentation;

verification of the adequacy and applicability of the tools, devices, and instruments required for the

main system operation;

verification of the adequacy of the operational safety provisions;
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— verification of maintenance and repair accessibility;

— verification of the quality of manufacturing, assembly, and checkout;

— dating the scope of the main system field testing;

— verification of transportability;

— evaluation of the main system’s reliability;

— verification of the availability of component reliability documents (for experimental items only);

— verifi

5.5 Ma

The main|
readiness
designate
undergo t

— verifi
— verifi

— verifi
the d¢

— verifi
site’s

— verifi

operdtions documentation;

— verifi

— verifi
etc.);

— verifi
— verifi

— verifi
main

— evalu

— verifi

Cation of test metrological support.

n system field testing

system field testing is conducted for the purpose of verifying main system operatio
and determining system readiness for end-to-end testing (in the event the ain systems §
d to undergo the end-to-end testing) or commissioning, if main systems aren’t designed
he end-to-end testing. The main system field testing goals are:

Cation of main system completeness;
Cation of main system assembly and checkout quality;

Cation of main system operational readiness and functioning interfaces and conformance
sign specifications and documentation;

Cation of the main system compatibility and operation with the launch pad and integrat
pther main systems and facilities, as necessary;

cation of the adequacy of the main systemi”operation safety instructions indicated in {

Cation of maintenance and repair agcessibility;

Cation of the human habitability conditions (lighting, ventilation, heating, harmful gas conts

Cation of the adequacy of the operations personnel;
cation of the efficienoy of modifications made based on the factory test results;

cation of the stifficiency and serviceability of the tools, devices, and instruments required
System operdtion;

htion of thée main system’s reliability;

Cation of test metrological support;

hal
\re
to

to

on

he

nt,

for

— systems readiness assessment for end-to-end testing or commissioning, if systems aren’t designed
to undergo the end-to-end testing.

5.6 Launch pad and integration site end-to-end testing

The end-to-end testing is conducted for the purpose of verifying the launch pad and integration site
operational readiness and determining the launch pad and integration site readiness for launch or
other subsequent tests (if necessary). The end-to-end launch pad and integration site testing goals are:

— verification of the launch pad and integration site operational readiness and its conformance to
the design specifications and documentation during standard operations involving launch vehicles
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and spacecraft under conditions closely approximating those conditions of actual operations but in

which testing does not require the actual launching of a launch vehicle;

verification that the launch pad and integration site is complete;

verification and update of the operational sequences of the main items during launch vehicle

preparation, launch, aborted launch, and preparation for a post-abort launch;

verification and update of the time requirements for the main system operational procedures;

verification of the accuracy of the adopted design approaches;

6

6.

verification of the compatibility of the main systems in the process sequences as well as W
vehicles and spacecraft;

verification and update of the requirements and skill level of the operations persennel;

verification and update of the completeness and adequacy of the operations documentati

ith launch

on;

verification of the adequacy of the safety maintenance of the launch*pad and integratiop site and

main systems, including emergency situations;
evaluation of the supply of spare parts and tools;

update of the procedure for launch pad and integration site maintenance and p
refurbishment;

verification of the adequacy of the measures takenitoreliminate failures and malfunction;
the results of previous and end-to-end testing;

evaluation of launch pad and integration sitexeliability;

verification of metrological support.

General characteristics fortesting and acceptance

1 General considerations

bst-launch

based on

Nafure of the testing toward acceptance of the launch pad and integration launch pad and imtegration

sit
de
ide

6.1

b and the duties of.éach participating organizations are described generally in this sect|
finition of the acceptance condition, testing, and the duties of the participating organiz
ntified in the individual contract document.

P Testand acceptance procedure

Thie folleowing procedure is adopted for test and acceptance:

a)

ion. Exact
htions are

facility and suppaort system test and acceptance are conducted in accordance with th

P national

b)
‘)
d)
e)
f)
g)

aviation and space industry practice;

factory main system test;

main system acceptance after factory test;

main system field testing;

main system and facility acceptance after field test;
end-to-end testing;

launch pad and integration site acceptance for operation as part of the space complex.

© IS0 2021 - All rights reserved


https://standardsiso.com/api/?name=5cb730d54cc14cb561a5dfee4e65eafb

ISO/TR 17400:2021(E)

6.3 Main system factory testing

6.3.1 The factory test team is formed by the manufacturing organization at least 30 calendar days prior
to the beginning of testing (or agreed specified date between related organizations).

6.3.2 During the factory testing involving individual items of the launch vehicle, spacecraft, and other
main systems, the factory test team includes representatives of the organizations in charge of the launch
vehicle, spacecraft, and other main system development and grants the representatives the status of
team members.

6.3.3 1( working days before the test (or agreed specified date between the related organizations), the

manufactlring organization submits the following documentation to the team:

a)
b)

f)
g)

h)

j)
k)
D)

(the laun

6.3.4 D]n‘ing the factory testing, the supervision team and the organizations participating in tests
customer J-execute the following activities:

desigh specifications;

complete set of the design documentation updated as of the date the testing begins, including:
1) t¢stprogram and procedures;

2) njeasurement procedures, as necessary.

documments for the test equipment (benches, devices, instruments, ‘etc.) that verify readiness for
testing;

test sghedule;

list of deviations from the design documentation that gccurred during the manufacturing of the
main gystem at the manufacturing organization;

recorfls and technical reports on the test results.@fispecific items;

reportt on the verification of the electric:insulation resistance of electronic components and
netwtrk cabling included in the main system(s);
accepftance records for the assembly of grounding and static electricity protection devices;

list of design identified modifications during the testing process as well as the set of documents
authgrizing these modifications;

reporfts on the testing orywerk completed before the beginning of the factory testing;
submjssion note;

test lgg.

h-pad (integration site) developer, main system and unit developer and manufacturer, gnd

submission of the documentation required for main system 2 months prior to the beginning of the
testing (or specified date agreed between related organizations);

test organization;

assurance and control of the completeness and quality of the test in accordance with the test
program and procedures;

technical supervision of the testing and involvement of the organization representatives in the
testing;
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elimination of faults and failures identified in the course of testing and adaptation of a
under the documentation authorizing this adaptation;

ggregates

development and approval of the documentation authorizing the changes resulting from the test;

correction of design documentation as necessary;
analysis and evaluation of test results;

main system maintenance in accordance with the operations documentation;

6.3
)

-

6.3
SYs

6.3
org

6.3

de
ac

6.3

provisioming of Tequired berches,; devices,; TSt ummeTts,; ToMtrot earTs,; Measuring devics

replenishment of used parts and consumed materials;

S, etc;

submission of the main unit for acceptance by the customer representative-atithe majin system

manufacturing organization;
main system acceptance;

shipment of the main system accepted by the customer representative according to con
schedules;

issuance of a system acceptance certificate to the main systém manufacturing organiz
approval of the certificate and data sheet;

notification for the recipient of the shipment of the accepted main system in accordanc
contract and schedule.

.5 A completely equipped and checked-out main system accepted by the technical superv
'he main system manufacturing organizationisiallowed to undergo factory testing.

.6 The main system manufacturer/developer develops a test schedule that is approved by
tem developer, launch pad developerand the customer representatives.

.7 Logistics support of the main system testing is supplied by the main system man
panization.

.8 If the testing iscconducted with the use of a launch vehicle, spacecraft, or other mg
Vices and items, .the Trespective manufacturing organizations provide the devices and
ordance with the-miain system manufacturing organization requirements.

.9 After the test program is completed, the following are performed:

thesmanufacturing organization and the customer representative execute required ent
nfain system data log;

[racts and

ation and

b with the

sion body

’ the main

hfacturing

in system
items in

ies in the

the testteam supplies the test certificate, the factory testreport, the list of malfunctions and failures
identified during testing, and suggestions for main system improvements (as an enclosure to the
certificate) and sends copies of these documents and documents listed in 6.3.3 to the manufacturer

organization.

6.3.10 The main system is accepted if:

the testing was successful;

the system is complete with documentation, spare parts, and accessories;

— the system is approved by the customer representative at the main system manufacturing

©lI

organization;
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— the customer representative has executed an entry about the approval of the main system for the
field testing into the main system data log.

6.3.11 The main system manufacturing organization forwards the test data package within 20 calendar
days and the test report within 30 calendar days after the completion of the test (or agreed specified date
between the related organizations) to the following parties:

— main system and launch pad (integration site) developer and the customer representatives;

custo

testo

mer representative at the main system manufacturing organization;

Lganization.

6.3.12 Wijithin 10 working days after issuance of the test data package (or agreed specified date betws
the relate
the packa
and failur

l organizations), the main system manufacturing organization sends pertinent ‘extracts fr
be to interested organizations for making decisions and suggestions for correcting malfunctig
bs that occurred during testing.

6.3.13 SHipment of approved equipment and components is arranged by ‘the manufacturer 4
customer

6.3.14 If
and integration site developer, the customer, the general supplier,,and the main system manufactur
organization, the full scope of the main system factory testing.cannot be performed in the follow
cases:

a)

b)
‘)

In these

if the

in accordance with international and/or national regulations.

the main system developer makes a recommendation and. it is approved by the launch

complete main system assembly is not possible:because the required industrial space and

equipment and auxiliaries are not available;

ifitis

ifitis

organizat
is defined

6.3.15 U
of the mai

data log.

not feasible to develop expensive testing equipment and auxiliaries;

not possible to disassemble the mainlsystem without degrading its quality.

gituations, the main system is tested at the main system manufacturing organization

ons) and the interaction amongall the parties during the main system assembly and check
in the decision.

E:)n completion of the{main system testing, the customer representative provides an assessm

unit for approval of the assembly and field testing, including a comment on the main syst

6.3.16 Upon completion of the main system assembly and checkout as indicated in 6.3.14, the fact
testing is

6.4 Ma

ncludedin the field testing.

en

ns

nd

ad
ng
ng

or

(or
ut

ent

ry

n-system field testing

6.4.1 The test team is appointed by the test organization 20 calendar days prior to the start of testing
(or agreed specified date between the related organizations).

6.4.2

If testing involves the team of the launch vehicle, spacecraft, or other main systems, the

representatives of the launch vehicle, spacecraft, and other main system developers are involved in test
team activities.

6.4.3 10 calendar days prior to the beginning of testing (or agreed specified date between the related
organizations), the general supplier (if the main system is assembled at the operational launch pad or

10
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integration site) or the main system manufacturing organization (if the main system is not assembled at
the operational launch pad or integration site) submits to the team the following documentation:

a)
b)

j)
k)
D)

p)
q)

technical specifications;
full set of the design documentation, corrected for the start of field test, including:
1) testprogram and procedures;

2) measurement procedures;

TEST equUIpmMent documentation (for benches, auxiiiary Imstruments, etc.) verifying aquipment
applicability for the testing;

field test schedule;
list of deviations from the design documentation that occurred during the mait'system alssembly;
records of the insulation resistance testing to higher voltage, if necessary;

records of electrical equipment insulation resistance testing included in the main §ystem or
switched to it as well as the cable network;

acceptance records of the protective grounding unit assémblies and the main systlem static
electricity protection units;

list of documents authorizing the modifications and.alterations to the design documentation, in
accordance with an established list, and the documents relating to their implementation;

submission note;
data package and test report for factory testing and acceptance;

data package for main unit checkout {ifthe main system is assembled at the operational launch pad
or integration site);

records showing the correctioh of the testing malfunctions and failures as well gs for the
implementation of recommended improvements that require implementation before the peginning
of field testing;

testing log;

assembly documientation in accordance with design specifications (if the main system is assembled
at the operational launch pad or integration site);

results ofithe metrology expert’s evaluation at the factory testing phase;

recerds showing the implementation of the metrology expert’s recommendation conducted during
the factory testing phase.

6.4.4 The representatives of the launch pad and integration site and main system developer and the
customer participate in the field testing.

6.4.5 One of the following conditions is met before field testing the main system:

the main system is assembled at the operational launch pad orintegration site, equipped and checked
out, and is accepted by the project management department of the assembly organization and by the
customer representative and includes in its data log the approval of the assembly organization and
the customer representatives for field testing;

the main system is fully equipped and factory tested, is accepted by the project management body
of the main system manufacturing organization and by the customer representative, and includes in
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the data log the approval of the main system manufacturing unit and the customer representatives
for field testing.

6.4.6 Before field testing, the main system:

is prepared for testing in accordance with the operation’s manual; if the main system was subjected
to factory testing, the manual has been updated to reflect factory test results;

passes the tests indicated in the operations documentation;

noti ludas anv aauinmant with avnirad tachnical cortificatinn
et

crerereoorry < Prrere vy rerr e P o e e rco - C e T T e e r o

6.4.7 The facility and support systems are accepted for testing in the course of testing the réspéctjve

main systéms.

6.4.8 THhe measurement system of the main system passes its own field testing before'\performance of

the main gystem field testing to provide required measurements.

can inclu
manufact
tests execfite the following activities:

6.4.9 DFing the field testing, the supervision team and the organizations-participating in tests that

e the launch pad or integration site developer, the main systém/and unit developer and
rer, the customer, the general supplier, and the organization executing assembly, checkout, and

submjssion of the documentation required for main system 2 months prior to the beginning of the
testing (or specified date agreed between related organizations);

timely preparation of the main system for testing;
test opganization;

assurpnce and control of the completeness @nd quality of the test in accordance with the tpst
program and procedures;

technlical supervision of the testing and involvement of the organization representatives in the
testing;

elimipation of faults and failures identified in the course of testing and adaptation of aggregates
undey the documentation autherizing this adaptation;

develppment and approval of the documentation authorizing the changes resulting from the test;
correftion of design‘documentation as necessary;
analypis and evaluation of test results;

main systenrmaintenance in accordance with the operations documentation;

provikioning of reguired benches _devices instruments controlmeans measuring devices etc:
2 1 > y 7 y £ 7 7

replenishment of used parts and consumed materials;
submission of the main unit for acceptance by the customer;

main system storage and the completion of maintenance operations documentation specifications
from the time of receipt of the main assembly from the main assembly manufacturing organization
(if the main assembly is not assembled at the operational launch pad or integration site) and from
the time of submission of the main system for field testing by the general supplier (if the main
system is assembled at the operational launch pad or integration site) and during testing.

6.4.10 The main system developer develops a test schedule that is approved by the main system
manufacturer, the launch pad developer, and the customer representatives.

12
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6.4.11 The main system manufacturer provides test logistics support. If, by mutual agreement between
the main system developer and the customer, both the test organization and the general supplier
are involved in the test logistics support, the test procedure and schedule are agreed to by the test
organization and by the general supplier.

6.4.12 The space complex developer provides the testing and funding for the propulsion system
propellants, gases, etc., in accordance with the direction of the launch pad or integration launch pad and
integration site developer.

6 12 Raocnactiva manufactiirare ciimnlyg tha ctandard +act itammce and davicac of tha ]’\H“Fh Vehlcle

LR LE i s A “‘““"“f"‘""““"‘-’ ‘-’“[—’]—"J. kg ”"‘"“"’“".‘“ ‘:"”" Fre oI "“."""""‘-’ :—" b “:""““" )
spacecraft, and other main systems required for testing in accordance with the instructions|agreed to
pre¢viously and submitted by the main system developers.

6.4.14 The main system manufacturer delivers special items, auxiliary instruments)and tools together
with the main system before the testing starts.

6.4.15 The team that conducted the testing provides the following docuthents upon the conjpletion of
th¢ test program and transmit these documents to the testing organization:

—| test completion data package;
—| testreport;

—| list of malfunctions and failures and recommendations for final improvements (inclufled as an
enclosure to the certificate).

6.4.16 After approval of the data package testing, the general supplier or the main system manufacturer
submits the main system to the acceptance team;of the operations organization.

6.4.17 Upon completion of the testing, the:following are accomplished:

—| ifthe main systems are not assembled at the operations launch pad or integration site, the qperations
organization representative approves the data log at the main system manufacturing organization
authorizing main system operation;

—| in addition, if the main systems are assembled at the operations launch pad and integrjtion site,
the main system manufacturing organization completes the acceptance certificate and|warranty
obligations.

6.4.18 The tesforganization sends the test data package within 10 calendar days and the test report
within 30 calendar days (or agreed specified date between the related organizations) to the jnterested
parties.

6.5 C-Acceptance of the main system and facility after field test

6.5.1 The operations organization appoints the main system and facility acceptance team within 5
working days (or agreed specified date between the related organizations) after the written notifications
about the completion of the field testing and the main system and facility readiness for acceptance. The
notifications are sent to the inspection team by the following organizations:

— general supplier, if the main system was assembled at the operational launch pad or integration site;

— field test team, if the main system was not assembled at the operational launch pad or integration
site.
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6.5.2 The acceptance team has the following duties:

— verification of the conformance of the facility and assembly to specifications in accordance w
design and cost estimate documentation, standards, facility standards, and regulations;

— verification of the completeness of the main system testing based on field test certificates;
— quality evaluation of the completed facility and assembly work;

— verification of the completeness and adequacy of the operations documentation;

ith

— verififattonof the avattabitity of togistical Supportand operations personnet;

— accepltance of the main systems for storage, maintenance, and end-to-end testing.

6.5.3 THhe acceptance team has the following authority:

— to copvene specialized subteam for verifying specific main system and facility readiness ({
chairman of the acceptance team determines the functions of the specialized sibteam and approy
the d¢cuments produced by the subteam);

— to velfify that the scope of the completed work conforms to the data and\the quality requirement

— to pefform additional testing of the main systems in accordancé,with documents approving {
final improvements and, in an established procedure, to involveexperts of related organizations
necesgary, for this testing;

— to velify the conformance of the scope and quality of the'work indicated in the main system a
facilify acceptance certificates to the actual results.

6.5.4 THe acceptance team accepts the main systedis and facility only if the support systems of {

6.5.5 Ifthe main system is not assembled-at the operations launch pad or integration site, the m

— mainpgystem field test data package;
— mainpgystem field test report;

— recorfls showing the.correction of malfunctions and failures identified during the testing a
implementation of thé change recommendations for improvement of the main system, if the ter
of thejir executiowhave expired.

6.5.6 If[the;main system is assembled at the operational launch pad or integration site, the gene
supplier submits the documentation listed in 6.5.5 to the inspection team for main system and facil

he
res

K4

he
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ms
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ity
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acceptancC, T atdItIonT tO tIIC TOITOWTITE:

— list of organizations participating in the facility and assembly work, including the work completed

and the names of the experts directly in charge of the work;

— set of detailed drawings that are the working documents for the facility;

— records, technical data sheets, and other documents certifying the quality of the materials,

structural components, and parts used for the facility and assembly work;
— quality inspection work and records;

— work and developer logs.
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6.5.7 After the acceptance team completes its activity, all the documentation is submitted to the
operations organization.

6.5.8 Organizations that participate in the acceptance process (e.g. the launch pad or integration site
developer, the main system developer and their suppliers and manufacturers, customer, general supplier,
and organization performing the assembly, checkout, operations, and tests) perform the following
activities prior to or during the main system and facility acceptance process:

— submission of the documentation in accordance with 6.5.5 to the acceptance team;

— ODIY Oon oI maln SysStem and Ia ydesign documentation to the test organization J calendar
days (or agreed specified date between the related organizations) prior to therbeginning of
acceptance;

—| timely preparation of the main system for acceptance;
—| acceptance organization;
—| monitoring the conformance of main system and facility parametersite the design specifications;

—| elimination of faults and failures identified during main system aeceptance and implemgntation of
the changes recommended for improvements to the main systém;

—| development and approval of the documentation authorizing modification of the assgmbly and
facilities related to the problems that occurred duringthe‘main system and facility acceptance;

—| correction of design documentation as necessary;
—| submission of the main unit for acceptance by:the customer;
— | main system acceptance together with a sét,of updated documents;

—| main system storage and the completion of maintenance operations documentation spe¢ifications
from the time of receipt of the mainlassembly from the main assembly manufacturing organization
(if the main assembly is not assembled at the operational launch pad or integration site) and from
the time of submission of the'main system for field testing by the general supplier (iff the main
system is assembled at the 9pérational launch pad or integration site) and during testing

6.3.9 The results obtained’by the acceptance team are contained in the acceptance data package.

6.3.10 The main systems and facility are considered accepted by the operations organization for storage
anfl maintenancefin accordance with operations documentation after the approval of the accepfance data
pafkage by thedcceptance team.

6.3.11 The acceptance team accepts the main systems interrelated with the field-teqgted main
sygtems ‘and located in a separate, attached, or built-in facility of production, support, or mdintenance
chardcterized before the end-to-end testing.

6.6 Launch pad and integration site end-to-end testing

6.6.1 A test team, appointed by the customer 3 months (or agreed specified date between the related
organizations) in advance, performs the end-to-end testing.

6.6.2 The end-to-end test team has the authority to establish a subtask to perform additional testing
and verification in accordance with special programs designed to determine main system and facility
readiness for operation.
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6.6.3 The team uses the launch pad and integration site design specifications, the test program and
procedures, the launch pad and integration site and its main system design documentation, and the test
schedule for guidance.

6.6.4 10 calendar days prior to the beginning of test (or agreed specified date between the related
organizations), the test organization submits to the team the following documentation:

end-to-end test program and procedures;

launch pad and integration site design specifications;

launch pad and integration site operations documentation;

recorfls for the field testing and acceptance of the main system and facility, including’ the main
systen and facility acceptance data package indicated in 6.5.9;

main gystem and facility data log;

recorfls showing the correction of the malfunctions and failures identified during main system
field ffesting and the recommended improvements to be accomplished before'the end-to-end testing
begins;

main system design documentation;
end-tp-end test log;

test equipment documentation certifying its applicability foxtesting;

ents permitting the operation of the main systems‘and facility under the scope of the related
isory bodies;

ent on the readiness of the launch pad and integration site for the end-to-end testing;

ent on the readiness of the launch_vehicle and spacecraft mock-ups for launch pad and

list of the attending personnel'composed of the industry representatives, customer, agreed-up¢n-
testing and operations organizations, team vice chairman, technical supervisor and persdns

6.6.5 Ofganizations that participate in end-to-end testing (e.g. the launch pad or integration gite

16

the space.complex developer, the launch vehicle or spacecraft developer, the main system
and manufacturer, customer, general supplier, operational and testing organization) perform
ing activities prior to or during launch pad or integration site end-to-end testing:

enths prior (or agreed specified date between the related organizations) to the beginning of

timely preparation of the launch pad (integration site) for the end-to-end testing;
testing organization;
training of skilled personnel for the end-to-end testing and operations;

submission of the resolution on the readiness of the launch pad and integration site for end-to-end
testing;

submission of the agreement on the readiness of the launch vehicle pre-flight testing model and
spacecraft mock-up for the end-to-end testing (the launch vehicle and spacecraft development
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organizations provide their readiness for the testing as required by the space complex regulating

authority);

elimination of faults and failures identified during testing and the implementation of launch pad,

integration site, main system, launch vehicle and spacecraft recommended improvements;

development and approval of the documentation authorizing modification required to correct the

problems that occurred during end-to-end test preparation and end-to-end testing;

correction of design documentation as necessary;

6.6
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6.6

maintenance of the launch pad and integration site, its main systems and facility;
replenishment of spare parts and consumable materials used during testing;
participation in maintenance and testing;

analysis and evaluation of test results.

accepted by the acceptance team and for which the launch pad and integration site develop

test organization, are accepted for end-to-end testing.

e main systems accepted for end-to-end testing are prepared for testing in accordancs

 certification requirements in the operations documentation.

).7 The end-to-end testing is performed with-launch vehicle and spacecraft mock-up$

gram.

1 integration site for end-to-end testing by these customer and test organizations (joint effort
launch pad and integration site).

).9 The following\are supplied for end-to-end tests.
propellant§/gases, and other consumables;

launch.vehicle and spacecraft mock-ups;

and lubricant materials used during the test program;

.6 The main system and facility of the launch pad and integration site,'which pass field t¢sting and

er issues

agreement for acceptance to the end-to-end testing agreed to by the customer representatjve and by

with the

brations instructions, which have been updated based:onfield test results, and pass the v¢rification

that are

lipped with single use devices and the standard flight devices that interface with the lgunch pad
integration site main systems. These devices ensure repeatable operations as required Hy the test

).8 The space complex development organization ensures that they receive formal apprgval of the
nch vehicle pre-flight testing model and spacecraft mock-up by the launch vehicle and fpacecraft
stomer representatives andthe launch test organization(s), before approving access to the launch pad

between

standard specifications and delivery and storage systems for propellants, gases, and combustible

single use operation devices, special testing equipment, instrument tools, and materials not

indicated in the operations documentation that can be used during the test program;

security during transportation of propellants from the manufacturer to the test organizat

6.6.10 After the completion of the test program, the following are performed:

a)

©lI

the test team issues the following documents:
1) launch pad and integration site readiness data package;

2) launch pad and integration site test report;
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3) list of recommendations for launch pad and integration site improvements and for correction
of the malfunctions and failures identified during the test;

b) the launch pad developer issues the final report on readiness for operation.
6.6.11 The launch pad and integration site data logs are approved after completion of the testing.

6.6.12 The test organization sends the test data package to the launch pad developer, space complex
developer, and customer for approval within 15 calendar days (or agreed specified date between the
related organizations) and ensures a copy of the report is sent to the organizations participating in the
testing.

6.6.13 3() calendar days (or agreed specified date between the related organizations).after test
completiopn, the test organization sends the test report to the launch pad developer and the customer for
approval dnd ensures a copy of the report is sent to the organizations participating in the tésting.

6.6.14 THe test data package and the test report are reviewed and approved, . month (or agrged
specified dlate between the related organizations) after receipt by the respective-organizations.

6.6.15 The launch pad developer sends the extracts from the test data package and the recommendatiqns
for launch pad and integration site improvements to the interested parties within 20 calendar days after
receipt of the documents.

6.6.16 The final report on launch pad and integration site ¥eadiness for operation is issued befpre
the beginhing of space complex operation. By decision of the launch pad developer, the main system
and facilify development organizations issue the reports*about main system and facility readiness,|as
necessaryj

6.6.17 If|according to the test team, the launch:pad and integration site cannot be recommended for
operation| the team is required to present a well-founded rationale and recommendation to the customer
and the space complex development organization. The team sends copies of these documents to the
launch pafl or integration launch pad and integration site developer and the general supplier.

6.7 Launch pad or integration site acceptance after end-to-end testing

6.7.1 THe acceptance teanCpgerforms the acceptance of the launch pad (integration site). The teamn is
appointed by the customernot later than 30 calendar days prior to the determined acceptance time.

6.7.2 THe customefyappoints the chairman of the acceptance team.

6.7.3 Ldunch\pad or integration site acceptance is performed after the end-to-end testing and is
completed by the time determined by the customer.

6.7.4 The authority of the team expires after the approval of the launch pad and integration site
acceptance certificate.

6.7.5 The team has the duty of verifying the following:

— launch pad and integration site readiness for the operation based on the results of factory, field,
and end-to-end tests as well as on the results of the main system and facility acceptance by the
inspection teams;

— compliance with the actual cost of the launch pad and integration site to its projected cost and, in
the event of deviations, the team provides the analysis of the respective recommendations;
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