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Private Participation in the Space Sector and Mission Aagaman

(Source: The Hindu)

= INSPACE SECTOR IN INDIA

India's space sector is opening new frontiers with
private innovation, investment and entrepreneurship
working hand-in-hand with ISRO for a self-reliant,
globally competitive space ecosystem.

}z; | WHY PRIVATE PARTICIPATION? . _;l POLICY & REFORMS ENABLING GROWTH

0 Boosts innovation and competition €@ IN-SPACe (indian National Space
Promotion and Authorization Centre)
- Single window, handhelding support

@ Brings in investment and new technologies

@ Increases production capacity and reduces

= & Space Activities Authorization
el and supervision -
i il i . 5 B
@ Creates jobs and builds skilled talent /' © Indian Space Policy 2023 - Open, pOLICY
xpands applications and global presence inclusive and future-rea
Expands applicati d global p inclusive and fi dy

@ Easier norms for FDI (up to 100% under

automatic route) 0

26 ) KEY AREAS OF PRIVATE PARTICIPATION

Launch Vehicles
Development of small launch vehicles
o meet rising demand

& 200+ SpaceTech startups recognized
by DPIT (2024)

Satellites & Components vy g @ Companies like Skyroot Aerospace,
Deesign, manufacturing and suppty of * Agnikul Cosmaos, Pl Dhruva Space,

satellites and sub-systems. Bellatrix Aerospace and many more
"l =
@ Ground Segment & Data Services F leading the change

Ground statians, data processing,
anadytics and downstream sefvices,

Space Applications Oz
Solutions in communication, navigatian, %i*a
agriculture, disaster management,

manitaring and more.

Emerging Areas ﬁ 9
Space situational awareness, space 1 -

exploration technodogies, reusabls
gystems and mare,

(@) ) IMPACT ON INDIA W SUCCESS STORIES /1. ) THE ROAD AHEAD

irbhar Bh ; A SKYROOT  Vikram Series launch @ Strengthen R&D and innovation
@ AMmarirbhar Bharat in Space N TROSPACE  vebities

£ Increasing private investments and
VC funding

& Collaborations with ISR0. NSIL and global
Space agencies

@ Create a level playing field

AGHIKUL 30-printed engines

Develop infrastructure and test facilities
= COSMOS & launch vehicles o ¥

@ Aifordable access to space

& Promote industry-academia collaboration

Bk I High-resolution
@ Global competitiveness L% PIXXEL Earth observation @ Prepare for future opportunities in
satellites MewSpace economy

: 90

@ Secio-economic benefits through DHRUVA Satellite platforms -
space-based services T SPACE & space tech solutions ’
/A BELLATRIX  Propulsion systems
Lrw AEROSPACE & components S
“Space is no longer the final frontier. TOGETHER, LET'S BUILD A VIBRANT SPACE ECOSYSTEM

It is the next frontier of opportunity.” innguate. Collaborate. Transfarm,
Building New India Beyond the Sky.
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Mission Aagaman
e Mission Aagaman was a historic orbital spaceflight executed by Hyderabad-based
startup Skyroot Aerospace.
o |t featured Vikram-1, India’s first privately developed orbital-class rocket, successfully
lifting off from the Satish Dhawan Space Centre in Sriharikota.

2 Falkland Islands (Source: The Indian Express)

A solar storm is a disturbance in space weather caused by the Sun releasing large amounts
of energy, radiation, and charged particles
Components of Solar Storms

e Solar Flare: A sudden burst of electromagnetic radiation from the Sun. Travels at the
speed of light.

e Coronal Mass Ejection (CME): Massive eruption of plasma and magnetic fields from the
Sun. Takes 1-3 days to reach Earth. The main cause of severe geomagnetic storms.

Impact of Solar Storms

o Satellites & Space Infrastructure: Energetic particles damage sensitive electronic
components. Furthermore, the radiation heats and expands Earth's upper atmosphere,
increasing atmospheric drag. This causes Low Earth Orbit (LEO) satellites to lose altitude
prematurely.

¢ Navigation and Communication: Disruptions to the ionosphere interfere with GPS
signals, satellite TV, and mobile networks. It specifically halts high-frequency (HF)
shortwave radio communication used by aircraft flying over polar regions.

o Terrestrial Power Grids: The changing magnetic field induces Geomagnetic Induced
Currents (GICs) in the ground. These low-frequency currents flow into high-voltage
transmission lines, causing power grid overloads, voltage instability, and catastrophic
damage to transformers (e.g., the 1989 Hydro-Québec blackout).

e Astronaut Safety: Space weather exposes astronauts (e.g., on the ISS) and passengers on
high-altitude polar flights to elevated levels of radiation.

e Spectacular Auroras: Charged particles colliding with atmospheric gases create intense
Aurora Borealis and Australis, pushing them down to much lower latitudes than normal.
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Hydrogen Fuel Cell (Source: The Hindu)
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'HYDROGEN FUEL CELL

CLEAN ENERGY - HIGH EFFICIENCY - ZERO EMISSIONS

Powering a Sustainable Future

Hydrogen fuel cells convert hydrogen and oxygen into
electricity, producing only water, heat and clean energy.
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A fuel cell is an elecirochemical device
that generates electricity through a
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chemical reaction between hydrogen (Hy) Hydragen Cieygen
and axygen (D) q’I:;] (0;)
- g
It is ditferent from combustion -
no burning, no smicke, A
only clean energy and water. '& o W
)| gl (%0
| = g
4 L
i
Hydeogen molécubis splt Prctons puns Shrough B A1 the cathode. protans and
inte presones (H*) and slectrolyts mambrane,  SHCU0AS combing with sxygen

COMPONENTS OF A FUEL CELL

wlezirens (o) ot the anode o form water and slectricity.

TYPES OF FUEL CELLS

High Efficiency
Mare efficient than
comventional engines.

Zero Emissions

Produces onky water
and heat.

Low Noise
Quiet operation with

minimal vibration,

Quick Refuelling
Refued in 3=5 minutes,
sirmilar to conventional fuel,

Modular & Scalable
Can be used in small devices
to large pawer systems.

ranspartation
Fued cell electric vehscles (FCEVE),
buses, trucks, trains, ships.

Stationary Power
| Backup power, distributed generation,
microgrids, remate antas

%  Portable Power
| Laptops. military equipment,
drones, sensors.

Industrial Use
! Refineries, chemicals, steel,
and manufacturing units,

Anode Type Elsctrotyte OP;:]""’ Applications
Hydrogen gas enters and is spilit iy
ina pratons and electrons
Lk y PEMFC Solid Pobymer BO-BO"C Viehicies, portabie
Electrolyte Membrang r'"z:.':;"";"?* Membrane devices
Allows cnly protans o pass, e
blocks electrons. AFC — Lo
! e Space, military,

Cathode (Adating Fuel Cod) Hydrenide Bt backup power
Oygen gas combines with protons
and glctrons to form water. PAFC Phaspheeic A Power plants,

(Phaaphoric Ackd P ¥o0-200°C s " 2
Catalyst Fuel Cell) ik hiriieis
Speeds up the electrochemical
reaction (usually platinum based) lelﬂngwau cw:du:‘l E00-T00°C T.-ru;;:mg_
Bipolar Plates Fuanl Cell) ki i ot

Distribute goses, collect curnent SOFC
and provide structural support. Solid Oxide ] = High afficiency
(5;:._': x’ [Ceranic) TOO-MOBYE et genacation

HOW HYDROGEN IS PRODUCED? ils  ADVANTAGES

Green Hydrogen
Eboctrolysis of water using renewable energy
{solas, wind, hydro). -]

& Clean and sustainable energy carrier

High efficiency and energy density

Blue Hydragen

and Starage (CCE),

Grey Hydrogen

[High emissions)

*Hydrogen today, for a cleaner tomorrow.” |

- 7994058393

From natural gas with Carbon Caplure

From natural gass/coal without CC5.

= Suppents Indias taget of Net Tem by 2070,

= Helps decarboritse trassport, industry and powser séctar. |
= Strenglhens ererjy Securily thiough indigencus hydrogen econamy.
= Creates new oppoctunities for jobs, innovaton and gresn industries
= hligned with National Green Hydrogen Migsion (sunched in 2023)

Can be used in transport and staticnary
applications

foasil fuel dependancy

Scalable from small devices to
large power plants

L]
& Suppoens energy security and reduces
®

WATER ZERD

X BY-PROOUCT)

é
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THE FUTURE IS HYDROGEN T &

Hydrogan fusl celis hold the key to & clean,
efficient and sustainable energy future.

With innavation, infrastructure and pelicy support,
hydrogan can power india towards a
self-refiant and green tomorrow,

4 EMISSIONS

€3 High cost of fuel cells and catalysts
Q Hydrogen preduction and storage infrastoucturg

€ Limited refuetling stations

© Storage and transport of hydrogen
{low wolumetric energy density)

£ Masteriat durabifity and longevity issues

SUSTAINABLE
FUTURE

CLEAN
ENERGY

-enliteias@gmail.com
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