THE NEW RUSSIAN FEDERAL
SPACE PROGRAM FOR 2016-2025
(FKP-2025)

Photo by Khrunichev

COMMERCIAL SPACE TECHNOLOGIES LTD




RUSSIANKP2025 EPORT

Date: 03/08/16

THE NEW RUSSEBERAL
SPAGEROGR/ADR0162025
(FKF2025

A REPORT IN CONFIDENCE TO
CST MEMBERS, ASSOCIATES
AND CUSTOMERS

Commercial Space Technologies Ltd
67 Shakespeare Road, Hanwell, London W7 1LU
Tel: 020 8840 1082 Fax: 020 8840 77 n&il: cst@commercialspace.co.uk



RUSSIANKP2025 EPORT

Document Change Log

Revision Description Date
A Initial draft May, 2016
B Secad Draft 7" June, 2016
C Third Draft 7" July, 2016
D Fourth Draft 31% July, 2016

Written (O

Edited RO

Checked AW

Authorised |AW

Doc No. 2016CSTTR-FKP2025

Issue D

Date 27" May, 2016




RUSSIANKP2025 EPORT

CONTENTS

Page
INEFOAUCTION ..ttt e ettt ereb ettt ettt e e e e e e e eeeeessmmmt et e e eeaaeeeeeaeessanannnnns 1
Section 1.The basiSof the CUITeNt Programi...............eeeeiiiiiiiiiieeeiiiiieeee e 4
1.1. The earlier FKPs and their importance..................eeeveeeeiiiiiiiiiieiiiiieeeee e 5
1.2. The previous FKR015 Program, and the influence of its results on the main
directions of the FKFR2025.......ccooo e 15
1.3. The FKP2025 development and approval ProCess.............uueeveeereeemiuvvvrnennnnne. 23
Section 2.Contents, general goalsand tasksof the FKP-2025 Program.............cceeeeeevennnn. 30
Section 3.Directions of interest of space activity in the FKR2025 and their planned
O] 01V ][] o PP PP PPPU PP PP 36
3.1. Communication satellites and SyStemS............oooiiiiiiimmn e 36
3.2. ERS SAteIIIIES .. .uuiiie e 42
3.3. Spacecratft for fundamental spagsearch and for technical research.............. 5l
G I \V = T g T To = TS f0] g = U P 58
3.5. Launch systems and interplanetary transportation vehicles...................oee.... 62
3.6. Ground based TT&C infrastructure and facilities..............cccevevvieeeiiiiiiiiiinnne. 72
Section 4.Feasibility assessmentf the FKP-2025 andnotable items..........ccccoevvveeiiiiiiieen. 73
(@] o[ 11153 o] o PP 78
ReferenCed CSTrEPOIS........oveiiiiiiieie s et eeeet s e e e e e e e e e e e e aeees e s e e e e e eeaaaeeeeeeeesessnnneeeeeeeees 79
NON-CST MEIRIENCES ...ttt eeee e s 80
Appendix AT Attachment 4, Sectionl, Sub-section1 i Satellite communications............ 81
Appendix BT Attachment 4, Sectionl, Sub-section2 7 Earth Remote Sensing (ERS).....83
Appendix Ci Attachment 4, Sectionl, Sub-section3 1 Spacecraft for fundamental space
studies and for technical StUAIES.........couiviiiii i s 85
Appendix DT Attachment 4, Sectionl, Sub-section4 i Manned Astronautics.................. 86

Appendix ET Attachment 4, Sectionl, Sub-section5 1 Launch Systems and
Interplanetary Transportation VENICIES............ouviiiiiiiiii e 87

Appendix F - Attachment 4, Sectionl, Sub-section6 i On-ground TT&C Infrastructure
AN FACHITIES ...ttt e e s et e e e e e e e e e e e e eaean 88



RUSSIANKP2025 EPORT

TABLE OF FIGURES

Figul.The | aunch of the first 1SS module, &6Zar
confirmed theRussan commitment, despite econordifficultiese ¢ ¢ ééé . . . . . . 8 .

Fig.2The O0Zvezdadé Russian module, which is sh
composition, was a Opured Reasseadeed®d e I3i but

Fig. 3.The launchof he 06STd/ ulzaunch vehicle with two 06

////////////////////

Figo4.The maiden | auAéb oh DkbkeeémbBgall8¢ceenlls

Fig. 5. An artists impression of the PTK NP next generation maspadecraft,
on which rests the hope of Russian astronautics for further evolution of manned

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

Fig.6.An artistods | mprAdydi ox ygfe nt/ heg dd drggar apt i
of t he b aAshioc | dahickeydhiat veeued be used for launching

Fig.8An artistds i mp rAeMUs5 00 nséaétbeél Elhiétéeé ER p E 875 S

Fig.9.An artistdés Iimpb6esdi ggtcelléicte é@¥éa&ma BS.

Fig. 10.An arti stds i mprRVsbpe on of the OEXxpress

//////

Fig.11.A schematic vi ew o ftypt salitecd®Pdéd §ad &g .adl.Zv e .

/////////

Figl22.The oO6C¥-h&EpPpusatelli téte éiérk éa etéeaeeté éféadcdi.43i ty

////////

Figl3.The O0Rdssrs el l ite i néaméabésée.mbd é¢7é aveodt.k s h
Fig.14.The 06 HIlbe c#t2r cs at e Haunch peepadaticn é éhnégé p& €. € € é46
Fig.15.The O NMBt e#2r satell ite in the procésédg6 of
Fig.16,An artists Iimpression @dédéddheédLoOd@.ollr 6 s
Fig.17A schematic view M0 & ap &iledatiocfé ¢téliéa e¢@@Pr. ct |
Fig. 18.Adiagramd t he | unar wunmanned programmézeécéeé
Fig. 19.Amocku p of tMde staBecd dé é&écé e ééeeééeéée. ba.
Fig.20Assembly oRGHbhepéépeéeenbtécéeééeeéeéeéeehbs
Fig. 21.A cutawayviewo f t he -MRASosBpheécédaét. . eééébee.

iv



RUSSIANKP2025 EPORT

Fig.22A | aunch of R20Moé0BaynerdTBMpacecéadde 5p0n M

Fig. 23.A full-scale technicalmoek p of t he PTK NP spacecraftod

modulere-entry capsule (right), and its coogite structure (lef é ¢ € € é . . é é € é60

//////

Fig. 24.The Multi-purpose Laboratory Module (MLM) in an assembly faodity € é é é 61
Fig.25.An artistdéds impression of the Re&&d&Y ch
Fig.26.The first | atncdh 6o ff rtohme VO3S d yuwdenyé é .64n Ap

Fig.27.A vi ew of -Athlbe | @Amgearr avehi cl e ogéaél @unch

,,,,,

Fig. 28.An external viewof h e 6 BI0a3cdk ulpMer st ageééé e ébbe e é é
Fig. 29.A diagram of the KVTKoxygen / hydr ogen upper st a@reééé
Fig.30.Pr oposed versions of the OPheni &éél68unc]

Fig. 31.A model of the TransportatielBnergy Module (TEM) equipped with

//////////////

ATTRIBUTION

Novosti KosmonavtiKFig. 1), Novosti KosmonavtiKFig. 2), Novosti Kosmonadiki (Fig. 3),
Russian MoOFig. 4), 6 En e r g i(Fgo5), RAKr8nichevSRPSAFig. 6), Roscosmos

(Fig. 7), Information Space Systerfisg. 8), mapgroup.confFig. 9), Information Space
SystemgFig. 10, telesputnik.ryFig. 11), VNIIEM (Fig. 12), Roscosmof-ig. 13),
news.sputnik.ru (Fig. 14), tass.ru (Fig. 15), Novosti Kosmonavtiki (Fig. 16), Arctic.info (Fig.

17), Roscosmos (Fig. 18), Roscosmos (Fig. 19), laspace.ru (Fig. 20), strf.r (Fig. 21), NASA (Fig.
22), MAKS2015( Fi g . 23), Khrunichev GNPKTs (Fig. 2
(Fig. 26), HiNews.ru (Fig. 27), ecoruspace.me (Fig. 28), Khrunichev GNPKTSs (Fig. 29),
technoomsk.ru (Fig. 30), MAKZ)13 (Fig. 31)



RUSSIANKP2025 EPORT

ACRONYMS AND ABBREVIATIONS

COSPAS
CST
ERS
ESA
EVA
FGB
FGUP
FKP
FSU
FTsP
GEO
GLONASS
GTO
HEO
ISS

KV SK
KVTK
LEO
MKA
MLM
MoD
MOM
NAKU KA
NASA
NEM
NKU KA
PTK NP
RKA
ROS
RRK
RUR
SARSAT
TEM
TEO
TsUP
TT&C
YaEDU

SpaceSystem for the Search of Vessels in Distress
Commercial Space Technologies

Earth Remote Sensing

European Space Agency

Extra Vehicular Activity

Functional Cargo Block

Federal State Unitary Entergpe

Federal SpacBrogram

Former Soviet Union

Federal Purposefitrogram

Geostationary Earth Orbit

Global Navigation Satellite System
Geostationary Transfer Orbit

Highly Elliptical Orbit

International Space Station

Oxygen HydrogemMedium Class

Oxygen Hydrogen Heavy Class

Low Earth Orbit

Reusable Spacecraft

Multi-purpose Laboratory Module

Ministry of Defence

Ministry of General Machine Building
AutomatedComplexes foControlof Spacecraft
National Aeronautics and Space Administration
Research and Power Module

Complex for Control of Spaceaftin Deep Space
New Generation Piloted Transport Ship
Russian Space Agency

RussiarOrbital Station

Development of Russian Spaceports

Russian Roubles

Search and Rescue Satellite Aided kiag
Transportation Energy Module

Technical Economic Grounding

Mission Control Centre

Telemetry, Tracking & Control

Nuclear Power/Propulsion Unit

Vi



RUSSIANKP2025 EPORT

INTRODUCTION

The Russiarcivil space actitiesarebeing planned for longmescaleshroughspecially
developedprograns, which are considered to bef state importancebeing approved at
governmental levelAnnual budgetdo support the development of thesgace activies are
being allecaied from the state budgen accordance witlprograns in which funding has been
securedor for which @ncrete plans are in placey all their correspondingtems. Therefore,
theseprograns provide themaindefinitive documentdor planning thistype of space activity in
Russiacurrently,andprovide thelegislative groundfor them to proceedncludingresultsto be
achievedin plannedtimescalesand levels of funding to beallocatedfor the planned works

duringtheirimplementatiorperiods

Theprograns come in wo types The mainonebeingthe Federal SpacBrograns (FKPs
by the Russian acronyntlat cove the main directions of space activity in a single document
This documentefinesthe main orgarsational statementandthen goes intonoredetail on the
individual directions and features.§, risk assessmentsand a separate Tecdbal / Economic

precis in whichanalysisandassessmesdf required expenditusare presented.

Besides the FKPsyhich are being developed arehlisedunderthe aegis ofthe national
space agencythere aralsowhat are known aspecial Federal Purposeftograns (FTsPdy
the Russian acronynthatare being developed, approved aedlised forsome aspectsf space
activities, with them beingealised jointly by different state bodies,mostly by the same space
agency but also with the participation ofthe RussianMinistry of Defense (MoD) This gives
thesePrograns a certain dugurpose nature.

Currently, the main FTsPare the GLONASS-ederal PurposefuProgram which is
dedicated to maintainingperation of the GlobalNavigation Satellite System, and the
O6Devel opment of Russian Spaceportsod (RRK
Program that defines the development of Russian ciiah spaceportstfie new Vostochny
spaceport andp a significantly lessr degree, Baikonur). Due to this division, these important
directions provision of satellite navigatigranddevelopment of spacepor&re not included in
the Federal SpacPrograns, but theseéPrograns containthe planning for allthe otherdirections

of civilian space activity.

! This has had several different official designations, and has been transformed recently to the
ORoscosmosd State Corporation
1
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It is noted,that there are space activies being regulated in Russia ket more state
prograns. Theseare the Military SpacePrograns, that define military relatedspace activies
overconsecutive periodaind they areealised by corresponding units of the MoDhe Military
SpacePrograns have beemever publishedand, therefore, cannot be used for an assessment of

generaRussiarspace activity

Therefore, the Federal Spaé¥ograns are the main interest and the new Russia
Federal Spac@rogramfor 20162025 (FKR2025), whch hasfinally recentlybeenapproved,
forms thesubject of this report. ThiBrogramis a continuation of preceding FKRbat can be
consideredo haveformedthe foundationdor it, whilst the special importance of the current
FKP-2025 is because of thaecessity to providspace activieswith sufficient funding,during
the years of economic crisiand just afterthe serious reorgangation of theRussian space

i ndustrydbds structure

In order to understangreconditiondor preparation of the curreptogram laid down by
achievingpreviousFederal SpacBrogramgoals Sub-section 1.1of Section 1 describes brief
history of Federal Spaderograns, before the preceding FKEO15, and their general resujts
FKP-20156s main stat e ment aongwighcaadmparisamwith agHieged n e
results arebriefly describedn Sub-section 1.2 Exposition ofthe succession between the FKP
2015 andthe currenFKP-2025 with its directions and causeas described ther®o. Lastly,the
developmeniprocess of thé=KP-2025 drafts and revisionswith gradual reduwon of thethe
funding to beallocated,and with corresponding chaegpof the planned work&hat canalsobe
consideredhe basis for thecurrentProgran® fnal approval) is described briefly Bub-section
1.3

Section 2containsa review of theProgrand s of f i ci al , Bseng theirf d
contentsand adescription of main general statements of FKé>-2025 including its goals and

tasks as they aescribedn the official documerst.

Section 3contains bief descriptions of those items and stéms of theProgram which
are of most interest fassessg the planned Rsan space activés, with main planned results
(in the form of requirements)terms and volumes of funding to ladlocaked distributed as
follows: Sub-section 3.1- communicatios satelltes and systeméncluding broadcasting, relay
and search/rescue satellites and systenmsexcluding the GLONASS navigation syste@ub-
section 32 - ERS satellitesincluding meteorological and mapping satelljt8sb-section 33 -

spacecraft for fundamental spacesearchand for techital researchincluding scientific

2 GLONASS:is beingdeveloped andperated by a speciBrogram(GLONASS FTsP)
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satellites, interplanetary probes and biological satell@eg-section 34 - manned astronautics
including the development of new manned spacecrafid the proposed creation oh new
nationalorbital space statiorGub-section 3.5 launchsystens and interplanetary transportation
vehicles including, separatéo launch vehiclesdevelopments addvanced upper stages well
as ofadvanced rocket engines for theamd of nuclearpowered space tugSub-section 3.6 -
groundbasedl T&C infrastructure and facilitieexcludingthe development of gaceportssince
this will be provided within aspecial Purposefi®rogram(RRK FTsP)framewnork

The feasibility of the FKP2025 and itsmostimportant itemsis assesseth Section 4
wherecommentsare presentetbr a number omain items of thé>rogram from the perspective
of assessing their feasibilithy analsing the conditions in which this feasibilitgould be

possible

The Conclusionscontaina briefsummary otheinformationpresente@nd ofthe results

of its assessment
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