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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 customersô planning. 
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Glossary 

ACS : Attitude Control System 

AT : Acceptance Test 

CB : Clean Booth 

CCAM : Collision and Contamination Avoidance Maneuver 

C.G. : Center of Gravity 

CLA : Coupled Load Analysis 

CR : Clean Room 

ECC : Epsilon Control Center (ECC) 

EGSE : Electrical Ground Support Equipment 

ESC : Epsilon Support Center (ESC) 

ESMS : Epsilon Satellite Mounting Structure 

E-SSOD : Epsilon Small Satellite Orbital Deployer 

FEM : Finite Element Model 

FM : Flight Model 

FMA : Final Mission Analysis 

GSE : Ground Support Equipment 

HTPB : Hydroxyl terminated polybutadiene 

ICD : Interface Control Document 

IRD : Interface Requirement Document 

ISAS : Institute of Space and Astronautical Science  

ISO : International Organization for Standardization 

JAXA : Japan Aerospace eXploration Agency 

JEM : Japanese Experiment Module 

JOP   : Joint Operation Plan 

J-SSOD  : JEM Small Satellite Orbital Deployer 

LEO : Low Earth Orbit 

LSP : Launch Service Provider 

LV : Launch Vehicle 

MLI   : Multi Layer Insulation 

OIS : Operational Inter-communication System 

PAF : Payload Attach Fitting  

PBS : Post Boost Stage 

PFM : Protoflight Model 

PL : PayLoad  

PLF : PayLoad Fairing 

QT : Qualification Test 

RCS  : Reaction Control System 

RF  : Radio Frequency  

S/C : SpaceCraft 

SMSJ : Solid Motor Side Jet 

SOW : Statement Of Work 

SPL : Sound Pressure Level 

SRB  : Solid Rocket Booster 
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SRM : Solid Rocket Motor 

SSO : Sun Synchronous Orbit 

TNSC : TaNegashima Space Center 

TVC : Thrust Vector Control 

USC : Uchinoura Space Center 
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1. Introduction 

1.1. Purpose of the Userôs Manual 

This Userôs Manual is intended to provide customers (Customer) with basic information on the Epsilon 

Launch Vehicle (LV) and its launch operations at the Uchinoura Space Center (USC). 

 

The contents encompass the followings: 

 The Epsilon Launch Vehicle description; 

 Launch performance and typical mission profiles; 

 LVôs environmental conditions and corresponding requirements for Payload (PL) design and 

verification; 

 Description of interfaces between PL and LV; 

 PL preparation and ground operations performed at USC; 

 Mission Management including a mission integration and support services for Customer. 

 

1.2. Epsilon LV Outline 

The Epsilon LV is a next-generation solid propellant rocket, which is developed in a Japanese national 

program led by JAXA. After the completion of the development, it has been positioned as a Japanese 

flagship LV. It plays a key role in securing Japanôs autonomous capability to launch small satellites for 

observation and scientific missions. It can also offer effective launch opportunities to small satellites for 

commercial missions. 

Epsilon is a highly-reliable vehicle for space transportation fully reflecting Japanese rocket technology 

long accumulated through many vehicle programs such as a former M-V and currently operated H-IIA/B 

LV (Figure 1-1). Epsilon offers user-friendly launch services with newly incorporated technologies, such as 

next-generation ground support / check-out systems, highly accurate orbit injection system, advanced 

built-in PL vibration-suppression system, and multi-satellite mounting structure.  

 

Figure 1-1 Genealogy up to Epsilon LV  

M-V rocket
(1997 -2006Ṗ

M-3S rocket
(1980 -1995)

Pencil rocket
(1955)

L rocket
ṕ1970Ṗ

K rocket
ṕ1960sṖ

Epsilon rocket
(2013 - Ṗ
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1.3. Epsilon Technology Heritage and Enhancement 

Epsilon builds on the heritage of successful M-V and H-IIA/B technologies as shown in Figure 1-2. 

Since its first flight (Epsilon-1), Epsilonôs launch capability has been steadily enhanced (Figure 1-3) 

and verified by Epsilon-2 and Epsilon-3. From the next flight, Epsilon-4, onward, the LV will have the 

ability of multiple-payload launch (in this document, multiple payload launch is called ñmulti launchò or 

ñmultiple launchò) (Figure 1-4). Epsilon has been evolving in response to usersô demand. 

 

 

 

 

 

 

 

Figure 1-2 Epsilon LV Heritage 

  

H-IIAôs Booster for Epsilon 1st stage 

M-V 3rd stage for Epsilon 2nd stage

M-V 4th stage for Epsilon 3rd stage

H-IIA

Post Boost Stage

M-V Epsilon

Inter-stage separation systems

Payload fairing

Solid Rocket LV Integration Technology

Avionics

H-IIA has been Japanôs 

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.
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Figure 1-3 Epsilonôs Launch Capability Enhancement 

 

 

Figure 1-4  Systems for Multiple Payload Launch   
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carry a  spacecraft with more 
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Microsatellite separation is by 
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J-SSOD
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Cubesat deployer is based on 

the deployer using on the 

International Space Station.

CubeSat

Muti satellites mount structure

The microsatellite separation 

uses 8-inch LightbandÈ made 

by PSC (Planetary Systems 

Corporation), which has a 

proven track record of having 

been used for many satellites.. 

 

The newly developed CubeSat 

deployer (E-SSOD) is based on 

J-SSOD, a proven deployer 

installed on JEM of the 

International Space Station.  

The enlarged 2nd solid motor 

is exposed from the fairing to 

carry a payload with more 

mass and volume. 

Multi satellite mount structure 

Epsilon-1 

Epsilon-2 and following flights 
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1.4. History of Epsilon LV 

The Epsilon LVôs launch history is shown in Figure 1-5. 

 

 

 

Figure 1-5  Launch History 
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1.5. Mission Management 

Mission Management, together with Safety Supervision, is provided to Customer by Epsilon Launch 

Service Provider (LSP). A Program Director is assigned as a single point of contact with Customer. 

The Mission Management Scheme is depicted in Figure 1-6. 

 

The details of a standard Mission Management are explained in Chapter 6. 

 

 

 

Figure 1-6  Mission Management 

  

Customer 
Launch Service Provider 

Program Director 

Mission Integration 

System Engineering Support 

Launch Campaign 

Mission Management 

LV Manufacturing 

Safety Supervision 



    

- 13 - 

Epsilon User s Manual 

 

 

2. Vehicle Overview 

2.1. Epsilon LV General Data 

 

 

 

 

 

 

Epsilon, a three-stage solid propellant launch vehicle, offers a basic 

configuration and an optional configuration with PBS (Post-Boost Stage), which 

enhances its orbit injection accuracy. This optional configuration can mount 

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. 

Figure 2-1 shows the exploded view of Epsilonôs configurations with and without 

PBS, and Table 2-2 shows Epsilonôs general specifications.  

 

 

 

Table 2-1  Difference between specifications of Epsilonôs configurations 

Device Basic 

configuration 

(Without PBS) 

Optional configuration 

(With PBS) 

Single Launch Multi Launch 

Payload 

Separation 

System 

PAF-937M 1 1 1 

LightbandÈ - - 3 

CubeSat Deployer E-SSOD - - 2 

Damper ᾜ ᾜ ᾜ 

PBS - ᾜ ᾜ 

ᾜ: Installed 
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Figure 2-1  Epsilon Configurations 
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Table 2-1  Epsilon Specifications 

Overall 

Length [m] 26  

Diameter [m] 2.6  

Total Weight [ton] 96  

Stages 

Items 1st stage 

SRB-A3 

2nd stage 

M-35 

3rd stage 

KM-V2c 

PBS*1 PLF 

Length [m] 11.7 4.3 2.3 1.2 11.1 

Diameter [m] 2.6 2.6 1.4 1.5 2.6 

Weight [ton] 75.0 17.0 3.3 0.1 1.0 

Propellant [ton] 66.3 15.0 2.5 0.1 - 

Thrust [kN] 2,271 372 99.8 0.4 - 

Burn time [s] 116 140 90 1100 - 

Propellant Solid 

HTPB 

Solid 

HTPB 

Solid 

HTPB 
Hydrazine 

- 

Isp [s] 284 300 301 215 - 

Control TVC 

SMSJ 

(Solid Thruster) 

TVC 

RCS 

(Thruster) 

Spin Thruster 

- 

*1: only for the optional configuration 
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Assembling 1st motor 

(1) First Stage (SRB-A3) 

The first stage is a solid propellant motor slightly modified an 

H-II A/Bôs solid rocket booster SRB-A3. The motor case 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.  

  

 

Combustion test of 2nd motor 

(2) Second Stage (M-35) 

The first Epsilonôs second stage motor (M-34c) was developed  

based on the third stage of MV Rocket. The motor was then 

improved into the current M-35, whose performance was 

demonstrated by Epsilon-2. M-35 has 1.4 times the propellant 

mass of M-34c, increasing Epsilonôs launch capability. 

  

 

3rd stage 

(3) Third Stage (KM-V2c) 

The third stage KM-V2c is a partially modified fourth stage of MV 

(KM-V2). 

  

 

PBS 

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

The newly developed PBS, based on the monopropellant 

reaction control system (RCS) of H-II A/B, enhances orbit 

injection accuracy.  
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PLF 

(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. 

 

  

 

Separation test 

(6) Separation Systems 

Epsilon has 4 separation systems, each of which has a 

Marman clamp band and redundant system. It also has Marman 

clamp band catchers to prevent a separated band from colliding 

with rocket structures or satellites.  

 While stages are separated by using pyrotechnics, the 

satellite is released by a non-pyrotechnic device in order to 

reduce a shock to the satellite in case of PL (Single Launch) / 

small satellite (Multi Launch). 
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Multi-satellite mount structure 

 

LightbandÈ 8-inch size 

(7) Multi-satellite mount structure 

 The multi-satellite mount structure, now under development, will 

be demonstrated on Epsilon-4. This structure can mount up to 3 

Micro satellites with a small satellite being installed atop. Its 

separation system uses a proven-record 8-inch LightbandÈ.  

 

  

 

CubeSat Deployer (E-SSOD) 

(8) CubeSat deployer (E-SSOD) 

Two CubeSat deployers can be bound on the multi-satellite 

mount structure and each can accommodate one 3U CubeSat at 

most. It uses the time-proven technology of J-SSOD, a deployer 

now in operation on the International Space Station. 
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2.2. Coordinate System 

Figure 2-2 shows the coordinate system of LV. The station (STA) at the top of FL in this figure indicates 

the origin of x-axis, values of which increases toward lower stages. 

Table 2-3 shows the standard coordinate system of each PL. This coordinate system is used for 

environment conditions and mechanical interfaces in this document. 

The details of standard coordinate systems of Micro satellite and CubeSat are shown in the Appendix-

B and Appendix-C, respectively. 

 

Table 2-3 PL coordinate (standard) 

Payload coordinate origin 

PL (Single Launch) 

Figure 2-2 
The center of the 

separation plane 
Small satellite (Multi Launch) 

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

The center of 

the upper ring 

contact surface of 

Lightband® 

1U to 3U CubeSat Figure 2-3 

The geometry center 

of the CubeSat 

shape 
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Figure 2-2 Coordinate system of LV 

 

Figure 2-3 Coordinate system of PLs in Multi-Launch (standard)  
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