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Preface

This document is prepared to provide customers with technical information on the Epsilon Launch
Vehicle, its launch services including optional ones, and related facilities and equipment for the purpose
of customers6 pl anni ng.
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1. I ntroduction
11.Purpose of the User 6s Manual
This User 6s Manual cust omieCeunsdteadmdtirno) lpa oivd dierhEp s mh o h ¢

Launch VéMMhdl éts | aunch operations at the Uchinour

Theont ents enhceo mipoaslsowi ngs

The Epsilon Launch Vehicle description;
Launch performance and typical mi ssion profil es;
LV6s environmental conditions and corresponding I

veri ficati on;

Descriptiammesofbeatnweeenr PL and LV;

PLpr eparaaatdi gm ound operations performed at USC,;

Mi ssion Managemmingsiom|iumdt egr ati on and support se

122Epsil on LV Outline

TheEepsilon LYeneratnext solid propell anat Japeankaesi o nvahl
program |l ed by JAXA. After thbabBempplsattiammad) atplae ed
flagship LV. I't plays aukewyomoluge clapwaredchiird maglt|d apatnd
observation and scientific misoipponstunt té¢éans alos e ma
commerci al mi ssi ons.

Epsiilsona -heélgihvdeyhiécolre space transportatiowmckat!| yechh
l ong accumul ated through many v eWa ncd ec uprrroegnrtathys AdspBecr
LM Fi gldly. e Epsi |l onfoffads$ yusamunch isnecrowipdoe sathweiat o gn ewl, y
nextenerati on groundutsuppbrigmd acowerrnktte i nj ecti on sy:
budiInt PL wvs Wbpmrtdasoss teeammhu bstait el | it e mounting structure

Epsilon rocket
(2013 - P
4

e

M-V rocket
1997 -2006 P

M-3S rocket
L rocket é.}gso 19-95,-)‘
p 1970P - ;;,‘{ '

K rocket.
p 1960s P

Pencil rocket
(1955)

Fi gu-Ai@edeal ogBlp suipl am LV




13. Epsil on Technobagyhdrce mamgte

Epsilon builds on t heV haentltkygB toefc hsnuocl coegsisef&lla sM s h o
Since its fiflgEp diblsagrm & u ( & phsackshepeanb e halri Hayn(E & d U-B)e
ander i fied-2lay dE EPp3shrdodhne ne x tEpfsli-d, @b rtdh e wiWd vteh e
ablomylpt-peay !l loadrfdém this document, multiple payload
Amul tipl €Fi glne hBP s ibleceenv dilagn r e s pon édee ntaonduser s

H-l 1 A has been Japanbs
flagship heavy lifter for more
than 16 years and more than
100 SRBs have been used
until now.

M-V was the largest solid-
propellant rocket in the world.
It was a medium payload lifter
mainly for scientific payloads
for ISAS with 6 successful
flights.

x
é Payload fairing
_ th i rd
M-V 4t stage for Epsilon 3" stage Post Boost Stage
w M-V 3 stage for Epsilon 2" stage |8 ™ Avionics
M-V

Inter-stage separation systems
H-1 | MBdoster for Epsilon 15t stage

Solid Rocket LV Integration Technology .

Epsilon -11A
FiguPEpdil on LV Heritage
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carry a payl o
mass and vol um

The mi crosate
usesing&h Lightb
by PSC (Pl anet
Corporation),
proven track r
been used for.n

newly dele

he
depl oySeSTtOD)E i s
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i ns
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tall ed on
ernati onal

&= ]
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Figure 1-4 Systems for Multiple Payload Launch




1.4. History of Epsilon LV

The Epsilon LV& launch historyis s hown -6, Fi gur e

2013 2014 2015 2016 2017 2018

1st 2nd 3rd 4th
SPRINT-A ERG ASNARO-2

Commercial

Development A SUCCESS

/\ PLAN

Enhanced capability

Multi-Launch

2013/9/14 2016/12/20 2018/1/18

Figure 1-5 Launch History
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1.5. Mi s s i o ag eMmaenn t

Mi ssi on Man atgoegvwetn®iefr Stuyper vi si pnovided to Customer
Service Provider (LSP). A Pr ogpaioncidinrteacctto rwiitsh aCsussit(
The Mission Management Sch@&me is depicted in Figu

The details of a standaexplMaissedni MaQlhagrptmemt6.ar e

Launch Service Provider

Program Director

Mission Management

Mission Integration

System Engineering Support

Launch Campaign

Safety Supervision

LV Manufacturing

FigufeMi ssi on Management

-12 -
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2.Vehicle Overview

21. Epsilon LV General Dat a

Epsi laont hsrteaeg e solid propel | amftd dlas!
configandwwipan omafli gwir ahi(dBBtoost )St an
enhasictosr bi t iarcjceuc flaicoys o pt i o n a lcan anoumtf
additional structures on the third stage to provide small satellites with a rideshare
option. Table 2-1 shows the difference between the specifications of these
configurations. =

Figateshioblws expl o&pd iOsioemw iogfawmi athi cam d
PBSandabl-2s h2ows Epsinleamds specificatic

Bupiey

I abeys payL

26e1s puodag

abeis sy

Tab2l Di ffebemhweerci fi cheptsiiddsost wrff i gurati on.

.Device Basic

configur

(Wit hou)
Payl oa PAR37M 1 1 1
SeparalLightbandE : - 3
SystemcCube®ap!| o 860D - - 2
Damper "H "H "H
PBS - "H "H

"H: lalels t

-13 -



Multi-Satellite
Mount Structure

Lightband® 8inch

E-SSOD
(CubeSat Deployer)
0, @0
hp
8g Q
( =
O
Ly, S
un,

I'l’/'t/, SN Post Boost Stage
R8s, ¢
(s, : i Separation Systems .
o1, \ 9

PAF-937M \3"’ Stage SRM(KM-V2c)

Avionics

2" Stage SRM(M-35)

Separation Systems

FigefieEpsilon Cosnfiguration
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Tabll 2Epsilon Specifications

Overall ‘

Length [ m26
Di ameter 2.6
Tot al Wei 96
I t ems 1'st age 2"9stag 39%tag PBS! PLF
SRBAS3 M-3 5 KMV 2c
Length [ m 11.7 4. 3 2.3 1.2 11.1
Di ameter 2.6 2.6 1.4 1.5
Weight [t 75. 0 17.0 3.3 0.1
Propel |l ant 66. 3 15.0 2.5 0.1 -
Thrust [ k 2,271 372 99. 8 0. 4 -
Burn ti me 116 140 90 1100 -
Propell ant Solid Solid Solid -
HTPB HTPB HTPB Hydraz
Il sp [ s] 284 300 301 215 -
Control TVC TVC -
SMSJ RCS Spin Thrusi
(Solid T (Thrus

* loon | yt hfeo ro pctoindfniaglur at i on

-15 -



o

(1) First Stage (SRB-A3)

The first stage is a solid propellant motor slightly modified an
H-' 1 A/ Bbds s ol iS&B-A3oThekneotor chse is made
of filament-wound monolithic composite materials, the same as
that of the second and third stages. The propellant is HTPB
composite, also the same as that of the second and third
stages. The nozzle is gimballed by electromechanical thrust
vector control (TVC) units.

(2) Second Stage ( MB 5)
Théirst BEpsiohdné&d ddBk4davi@s ode v
based on the third sThgemotfor

i mproved i nt o -3tSh,e whuorsreenperM
demonsthryatem2i I38n has 1.4 ti me
mass -88#cM increasing Epsilono

(3) Third Stage ( K-M 2)
The third stage KM-V2c is a partially modified fourth stage of MV
(KM-V2).

(4) Post Boost Stage (PBS) (option)

The newly developed PBS, based on the monopropellant
reaction control system (RCS) of H-ll A/B, enhances orbit
injection accuracy.



Separation

test

EpsilonUser s Manual

(5) PL Fairing (PLF)

The PLF employs the proven track record technology of H-II
A/B PLF. It has aluminum-skin, aluminum-honeycomb-sandwich
structure and incorporates the clamshell separation system.
Several access doors and one RF transparent window can be
installed on the PLF to provide access to a satellite inside after
encapsulation.

(6S9eparation Systems
Epsilodsbparatieosn egsh olfa w
Mar man c¢| ampt damdasy.dthé mablar mi
cl amp bangt rad vedsretp ar at ¢ ¢ obma rcd
with rockedr sdastueltluirtee

Whi Isteagas e separwmstregyr dtye¢c h h
sat el vietl @ dbsyad npynr otechni cordexv
reduce a shockinocadve osfat BLI |
small satelli.te (Multi Launch

-17 -



Cube®atpl c()EEbS'.OD)

(' 7Multi-satellite mount structure

T h multi-satellite mounts t r u cntouwwr eu d € e ent eon i,
be demonsctEmpast-4&4dn s stcarctmapmgndt
Mi csat elwiitahemsa | | satellite Dbleti
separati oms @y ptreaneed-r deh ght ban

( 8QubeSat deployer (E-SSOD)

TwoCubeSat d e plbeboarrds n c antudstait e
mount str eaft hraecaammdnoodnadtUEu b e &
mo sltd ssa htei jpe overc hn o FI-&SSPYPD dae p | ¢
nown o peorrahlénotne r n$ptaicdenaatli on .



2.2. Coor de nayystem

Fig@22eshows t hes ycsotoerndT onattia¥dToat (t he top of FL in t
the orxtaxisVoafwhiodimcreases toward | ower stages.
Tabl-2 2howst arhdcamnd és pat eenacBiL Thic®or ds patieane d or
enviroaomedcitti ons and meicrhatnhicalddonumarfta.ces
Theetdai |l s of staesnyYyasdiMicowmatdedmadtt @Gulbe 8atshbtve Append
Bandppend@rnspectively

TabI28PL c ooe(dsitnaantd ar d)
Payload coordinate origin

PL (Single Launch) The center of the

Figure 2-2 .
separation plane

Small satellite (Multi Launch)

The center of
the upper ring
contact surface of
Lightband®
The geometry center
1U to 3U CubeSat Figure 2-3 of the CubeSat

shape

Micro satellite (Multi Launch, Lightband®) Figure 2-3
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