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Pivot into Space — Programme Details é)
PIVOT

into space

 What is Pivot into Space@e

 What support is available

* Thoughts from a new space supplier
« Grant funding

* The application process

* |mportant Dates

¢« Q&A
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PIVOT

into space

What is Pivot info Spacee

£1.1M project, part funded by the UK Space Agency
« The project is being delivered by Midlands Aerospace Alliance
« Two-year project - runs to March 2025

« Cross-sector R&D programme to support innovative smaller companies
diversify info upstream space markets*

(* Space Manufacturing : the design, manufacture of spacecraft, payloads, systems, subsystems, and
components, and the infrastructure required to launch and operate them from Earth)

« Designed to accelerate cross-sector innovation in Midlands Supply Chains
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Cluster Development

Space Strategy goal

o

Grow and level up
our space economy
\

Sector opportunities

»d» & <

Current High-growth Emerging
strengths areas Sectors

\
Enabling intervention areas
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Whole UK J Dynamic Unleash Nurture  Improved Access to
Ecosystem /Regulation Innovation  Talent Procurement Finance

Build
Trade

Space] I
Scotland

PIVOT

*ei into space

SPACE
NORTH

Space North

North West
Space Cluster

East England
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NORTHERN IRELAND
SPACE OFFICE

SF'/.{GE WALES

SPACE EAST

MIDLANDS
SPACE CLUSTER

Westcott
3 Space Cluster

A K\.

FOR SPACE

CORNWALL
SPACE
CLUSTER
Satellite Applications Catapult 2023 v3.4
Space Enterprise Community clusters: Subject ta change
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Connecting the Opportunities ‘;gT

PI

into space
./
\ \
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MIDLANDS PIVOT
SPACE CLUSTER Into space
Supporting new and existing space Supporting new entrants with existing
capability non-space capability
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Support available ‘?JT

PI

into space

Capability mapping — fechnology and manufacturing readiness
assessments

Links to R&D assets

Links to Customer requirements

Innovation grant funding from £ 1000 to £50 000

~ 2% UK SPACE 6
% AGENCY 74w



Engaging the Customer

Bottom-Up Approach

Capability Assessment

Catalogue your capabilities

Add to the UK Space
Capabilities Catalogue

Highlight capabilities to the
primes and fier ones

¢

PIVOT

into space

Top-Down Approach
« Customer Engagement
» Establish prime requirements

« Launch a competition
£1K to £50K available per project
Up to 12 months in duration

* 10 projects available

v e
w‘EU_ET‘U KCAPABIUTIES CATALOGUE
fee T
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Grant Funding & how to apply
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Grant funding 4

* Innovation projects up to 10 months for Midlands companies into space

. Iv\usT’r have an application or potential application of the technology or innovation in the upstream space
sector

« Must fit into one of the National Space Strategy Capability Goals
« |deally should link to one of specified customer themes

« Grants of £1,000 to £50,000

*  40% intervention rate

« End user preferred but not essential

« Technology Manager support

« 2 stage application process
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Grant Funding — Eligible Spend ‘?JT
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into space

Typically includes :

e Labour costs

Overheads

Materials
« Hardware
« Software
« Smallitems of research equipment

Services provided by a 3 party to the project
« Consultancy
* Machining of parts

Travel and subsistence
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Project Application & Selection o A

into space
« 2-stage process - Expression of Interest and Full Application
 Technology Manager support available to prepare applications
« Applications to be scored against marking sheet

Final approval will take place at MAA Technology Development Group

Expression of Interest — PIVOT into space

Application Form for Grant Funding Support to
Develop a Technology or Innovation from its Original Application
to Potential Applications in the Space sector

Expression of Interest (EOI) Stage

dates

Full Application Form - PIVOT into space ‘ ‘
Project Assessment Sheet PIVOT
P

Application Form for Grant Funding Support to into space
Develop a Technology or Innovation from its Original Application
to Potential Applications in the Space sector

[ Call [Deadline to submit outline T Projects selected 1o proceed |

Commercial-in-Confidence

Full Proposal Stage
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National Space Strategy Capability Goals

HM Government

The National Space
Strategy in Action

Pillar Four: Developing Resilient Capabilities

Civil Space Capability Goals

Civil EO Mational Priorities

Defence Highly Assured Capabilities
Waorking with the Sector

July 2023

Published July 2023

Space Domain Awareness

Space transport

In orbit services and manufacturing

Earth Services
Defence

National Space Strategy in Action - GOV.UK

(www.gov.uk)

29
33
36
38

PIVOT

into space

This latest document from HM Gov describes
the strategy for developing resilient
capabilities in:

:} UK SPACE

THE CASE FOR SPACE 7%\ AGENCY
vesting to realise its potential for UK banefit

Space Exploration

TECHNOLOGY

ROADMAP
know space

Other useful documents:

National space strategy - GOV.UK (www.gov.uk) (Sep 2021)

The Case for Space - GOV.UK (www.gov.uk) (July 2023)

Space Exploration: Technology Roadmap - GOV.UK (www.gov.uk) (July
2023)
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https://www.gov.uk/government/publications/national-space-strategy
https://www.gov.uk/government/publications/the-case-for-space
https://www.gov.uk/government/publications/space-exploration-technology-roadmap
https://www.gov.uk/government/publications/national-space-strategy-in-action
https://www.gov.uk/government/publications/national-space-strategy-in-action

UK Space Agency é
Space Exploration Technology Roadmap PIVOT

into space

A simplified list of the technologies recommended in the roadmap is below.

* Advanced Manufacturing
» Autonomy & Artificial Intelligence
e Communications & Mission Operations

* |n Situ Resource Utilisation
~ 7| UK SPACE

7k AGENCY | * Life Support & Crew Performance

Space Exploration . . .
A  Navigation & Sensing
TECHNOLOGY

ROADMAP * Propulsion

» Robotics

* Sample Curation

:,@ < ' ,-;§ ‘i
' &3 * Science Instrumentation

* Space Nuclear Power

Roadmap published 20 July 2023:
Space Exploration: Technology Roadmap - GOV.UK (www.gov.uk)
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https://www.gov.uk/government/publications/space-exploration-technology-roadmap
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PIVOT

« Following engagements with 8 potential customers, we are highlighting into space
the following themes in Call 2. Alignment to these topics is not essential to
make an application.

Customer Technology Themes — Call 2

Antennas and
Receivers *

Radiation

Batteries Testing and Overlength tie

bars

Tanks for fuel

or pressurants Shielding

Innovative

substrate
Al, Machine Short lead manufacturing

Learning & time metal with good

Robotics manufacturing thermal

Electronics )
properties

assembly and Carbon
test to ECSS pipes *
standards

Power
converters

* Contact us for more
details
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Important Dates — Call 2 “QT
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Call Announced : 25-Oct-23

Deadline to submit Expression of Interest : 08-Dec-23

Projects selected to proceed to full proposal stage : 22-Dec-23
Deadline for full proposal stage : 19-Jan-24

Grant funding awarded from 09-Feb-24

Max 10 months project

Subsequent calls to follow depending on remaining budget

> A UK SPACE P2 15
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How to find out more and apply oA

into space
@024 76430250 MEMAIL @ CONTACT wTWITTER inLINKEDIN
//A“ A Join Members Services Events MNews About Aerosp:
4 k the MAA directory for members and booking and ideas the MAA n the Mit
midlands aerospace alliance
How we help our members
Pivot into Space —
Develop new technology
g 12 SE‘L‘r 2023 High-performing supply chains wwe help our members
Midlands aerospace excellence awards
nnew business
Aerospace UP programme
P IVOT selon new terhnnlooy
- Space in the Midlands Pivot into Space
into space e e e -—e e Y €DGINS
Midlands Aerospace Alliance - Space in the Midlands Midlands Aerospace Alliance - Pivot into Space
— UK SPACE /i}kk 16
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https://www.midlandsaerospace.org.uk/services/space-in-the-midlands
https://www.midlandsaerospace.org.uk/services/pivot-into-space

How to apply

PIVOT@&A =~ A UK SPACE
into space 7 ik AGENCY

Pivot into Space is an R&D programme that will support small innovative engineering companies across the Midlands to pivot their
technologies and capabilities into the UK's growing space markets.

Support Available

* (Capability mapping - technology and manufacturing readiness assessments
s Links to R&D assets

* Links to customer requirements

* |nnovation grant funding from £1,000 to £50,000

Grant Funding Key Dates

+ Applications open: 13 September

* Deadline to submit Expression of Interest: 13 October

* Projects selected to proceed to full proposal stage: 27 October
+ Deadline for full proposal stage: 10 November

e Grant funding awarded from 30 November

Expression of Interest

The Expression of Interest (EQI) stage requires provisional information about the propo project to enable the selection of those
projects which will be invited to submit a full proposal. The form can be downloaded here. We encourage companies to discuss their
application with us before applying.

Projects will be judged against the following criteria:
Projects...

* Must have an application or potential application of the technology or innovation in the upstream space sector - the design,
manufacture of spacecraft, payloads, systems, subsystems, and components, and the infrastructure required to launch and

PIVOT

into space

Midlands Aerospace Alliance - Pivot into Space

Download EOI form from webpage

We encourage companies to discuss their
applications with us before applying

E-mail your application to
info@midlandsaerospace.org.uk
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https://www.midlandsaerospace.org.uk/services/pivot-into-space
mailto:info@midlandsaerospace.org.uk

Stay In fouch

> X UK SPACE
7% i\ AGENCY

The Midlands Aerospace Alliance is pleased to be working with the UK Space Agency and other stakeholders to support the space
sector in our region.

In the last decade, space has transformed into one of the UK's fastest growing and most promising sectors. Trebling in size since
2010 the UK space industry now employs close to 42,000 people and across the country and generates an income of nearly £15
billion every year.

Activity is now under way on two new programmes of work: Midlands Space Cluster and Pivot into Space.

The Midlands Space Cluster project will support new and existing capahility in the region, whilst Pivot into Space yi
innovation grants to 10 new-entrants looking to transition into the sector. The first call for Pivot into Sp:
be in Autumn 2023.

‘0ject applications will

If you want to hear more as these programmes develop, please give us your contact®€tails here or get in touch with either of our
team leads directly:

* Frank McQuade: Midlands Space Cluster Manager - Frank.McQuade@Midlandsaerospace.org.uk
o Liz Griffiths: Pivot into Space Manager - Liz.Griffiths@Midlandsaerospace.org.uk

Space industry expert Frank McQuade has prepared this backsround briefing document.

MIDLANDS PIVOT

SPACE CLUSTER into space

DTN nev S it e Srece Caability Supporting new entrants with existing non-space capability

Midlands Aerospace Alliance - Space in the Midlands

PIVOT

into space

Give us your contact details to be the first to
hear about anything new in the Midlands
Space Cluster or Pivot into Space

Liz Griffiths: Pivot into Space Manager -
Liz.Griffiths@Midlandsaerospace.org.uk

Frank McQuade: Midlands Space Cluster
Manager —
Frank.McQuade@Mlidlandsaerospace.org.uk
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https://www.midlandsaerospace.org.uk/services/space-in-the-midlands
mailto:Liz.Griffiths@Midlandsaerospace.org.uk
mailto:Frank.McQuade@Midlandsaerospace.org.uk
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Liz Griffiths
October 2023

Contact : liz.Griffiths@midlandsaerospace.org.uk



= A UK SPACE
//A AGENCY

Pivot into Space

Background Slides



Hardware and Materials Components and parts Assemblies Subsystems System

Adhesive Ablative/ carboncarbon  Vehicle sensas amuh nnun.nm S Pavieod PI O I
Alurmind Quart: ST Amolifiers Feed horn/wave guides Signal filters -

UK Rayon Ammlmi 3 rohiorat a ”p : Helix antennas Solid-state power IntO space

T v scre . ) 2 H
Amm'_""" Resin S acm‘:::: - """,""w’ Lens with switch feed  amplifiers (SSPA) Satellite Palead
Beryllium Rubber Er;gine filtenu me ‘i:; arrays Travelling wave tube
o R it r |
Buna-N Screws bolts Engiing ghvibal acteatons | NTPB Parabolic reflector amplifiars (TWTA)
Capacitors fastenersand rivets ¢, 1. i) ) antennas Signal mixes
Carbon Engine gimbal assemblles
semiconductors/IC Engine igniters and catalysts Phased arrays Udar
Carbonised cloth Silicon FRATRY AR 0 Radar antennas Signal mixes
Ceramics Stesl tr‘ﬁzm; e]n. == Radar altimeters Radlometers Satellite
\gine sensars g
Coatings and paints ¢ o [ngim Valve Local oscillatars Imagers (
pine Es 2 "

Eopp:r Transistors Fairing separation devices Low noise amplifiers Photometers

ouplings i
Diodpes i Titanium Hydraulic reservoir Control moment Star trackers AQDC
Electrolytes {Li-lon) Meveoe YA oo gyroscopes Sun sensors
¢ d B Hydraulic quick disconnects Electromagnets Earth sensors

poxy class and fused glass Hydraullc accumulator Magnetomaeters Reaction wheeh
Ethelene propylene Mydraulic valves SUbSYStem
Gaskets Hydraulic system electric DET shunt Batteries Power
Germanium heaten regulators Photovoltaic solar array Power
Houses pipes and fittings Hydraulic actuators Power distribution PPT DC/DC converters Propulsion
HTBP Hydraulic pump system Structure
Kapton Hydraulic flow restrictor Thermal
Magnesium Hydraulic connectors DET shunt regulators  Batteries Power Telemetry tracking &
Magnets Hydraulic plumbing Power distributlon Photovoltaic solar array command guldance
Methane Hydraulic systom instailation system PPT DC/DC converters navigation
Mica Hydraulic water spray boller
Mylar Lithium lon cels Propellant tank Thrusters  Propuision
Neoprene Nicked Cadmium cells Propellant

s o distribution system
Pyro actustors |

Nitrogen ¥ mage
N » Quick disconnects < borrowed

yion Silver zinc cells Multilayer Insolation  Heaters  Tharmal /
vt release/actuator blankets blankets Heat pipes from CityREDI
Polysthylens Separation Radistors Louvers Sate"lte Bus with thanks
Polystyrene Comparston Solar reflectors

s tors
Polyvinyl-chloride Converters KU-,S and x-band filter diplexa antenna
Potentiometers Accelerometen
Precision balibearings GPS antennas GPS recelvers
Beam forming network

Figure 2: List of ‘hardware and materials’, ‘component and parts’, ‘assemblies’, ‘sub-sytems’ and ‘systems’ for the manufacturing of satellites.
Author: Alice Pugh, adapted diagram from Bryce Space.
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Hardware and Materials

Adhesive

Ethelene propylene
Gaskets

Germanium

Houses pipes and fittings
HTEBP

Kapton

Magnesium

Magnets

Methane

Mica

Mylar

Neoprene

Nitrogen

Nylon

Oxygen

Polyethylene
Polystyrene
Polyvinyl-chloride
Potentiometers
Precision ballbearings

I IR

Components and parts

o Quartz Ablative/ carbon-carbon '—_":i‘“"""‘
minium structures Tparaton
u Rayon structures i
Ammc.:nl:n Resin Acceleromaeters
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EBP:( 0 fasteners and rivets 27
aroon . Converters
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r ise > uators
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eramics .y
3 Steel @ gimbal actuators
Coatings and paints Teflon . TG
o 13 sroamblies
Copper Er gimbel assemblies
Transistors Ensin ors and catalvsts
. Engine igniters and catalysts
Couplings Titan . .
Diodes Ranum airing separation devices
Veycor HTPE
Electrolytes (Li-ion) Y
Hydraulic ressrvolr
Epoxy class and fused glass Hedratlic filters

H-,‘t‘.f adic Quick disconnect
Hydrauwlic accumasiator
Hydraulic valves

Hydraufic system electris
heaters

Hydraulic actustors

Hydraulic pump

Mycgmulic Now rest

Hydraullc conne

Mydraulic plumbing
Hydraulic system
instaflation

Hydraulic water spray boller

nitiator

hium

Nickel Cad
Pyro actuators

Quick disconnect

Vehicle sanses

Assemblies

Fairings Paylood
Acoustic panel Pyro bolts
Spring |ettison actuators

Payload adapter Payioad Adapter
Control command interface

Payload electricinterface

Payload separation system

Tracking and Batteries Power
telemetry antennas Accelerometers
Automatic destruct  GNC

system Fuel cells

Booster remote Computer

control unit GPS recelvers
Inertial navigation  Rate gyroscopes
unit

Upstage(s) remote

control unit

Asrodynamic Interstage Mructures
fairings Booster tanks

Eloctrical Engine mounting
Raceways structures

Propeliant Upper stage tanks

feedlines

Combustion Pre-bumers Propulsion

chambers Heat Exchanges
nories Engine controllers

solid rocket propeliants manifolds
motors reaction control system
Turbopumps

Tier 2

Subsystems

Subsystems

Payload fairings
payload adapter
power guidance
navigation and control
structures

propulsion

Tier 1

System
Launch Vehicle

Figure 3: List of ‘hardware and materials’, ‘component and parts’, ‘assemblies’, ‘sub-sytems’ and ‘systems’ for the manufacturing of launch vehicles.
Author: Alice Pugh, adapted diagram from Bryce Space.
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Image
borrowed
from CityREDI
with thanks
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