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Can Qatar create a multi-sector hydrogen supply chain?

The diversified economic base,regional proximity and the facilitation of rules,strategies and policies may be
the key drivers that support the creation of a multi-sector hydrogen supply chain in Qatar. Hydrogen (H 2)
economy can play a significant role not only in the global energy mix but also mitigating the impacts of global
warming.

Does Qatar have a strategic plan for jet fuels?

Domé& #237;nguez-Garc& #237;a et a. (2017) developed an optimization framework for the strategic planning
of jet fuels that involve the production and use of green hydrogen. Qatar is poised to play a critical role in the
creation of such novel supply chains with synergistic integration of renewable and natural gas resources.

What is the market demand for stationary storage chemistries?

Stationary storage currently represents & It;5%0f end market demand and is not expected to exceed 10% of the
market by 2030 Industry participants increasingly prefer LFP chemistries given perceived fire safety,cost and
operational advantages (e.g.,depth of discharge).

Lazard undertakes an annual detailed analysis into the levelized costs of energy from various generation
technologies, energy storage technologies and hydrogen production methods. Below, the Power, Energy &
Infrastructure Group shares some of the key findings from the 2023 Levelized Cost of Energy+ report.

Lazard"s latest annual Levelized Cost of Storage Analysis (LCOS 7.0) shows that year-over-year changes in
the cost of storage are mixed across use cases and technologies, driven in part by the confluence of emerging
supply chain constraints and shifting preferences in battery chemistry.

Under the current gas price of $3.3/MMBtu (gas-generated electricity at $37/MWh), PV and ice storage
deployed in Qatar could reduce gas generation use and peak demand by 43% and 18%, respectively, and cut
the annual system costs by 20%.

Lazard"s latest annual Levelized Cost of Storage Analysis (LCOS 7.0) shows that year-over-year changes in
the cost of storage are mixed across use cases and technologies, driven in part by the confluence of ...

Safe, compact, light, and cost-effective hydrogen storage is one of the keys to hydrogen economic growth.
Liquid and compress H 2 are at cryogenic temperatures and hence the safety impacts of their releasein air ...

Battery storage project costs dropped by 89% between 2010 and 2023. Power generation from renewable

energy technologies is increasingly competitive, despite fossil fuel prices returning closer to the historical cost
range.
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Lazard"s latest annual Levelized Cost of Storage Analysis (LCOS 6.0) shows that storage costs have declined
across most use cases and technologies, particularly for shorter-duration applications, in part driven by
evolving preferences ...

o Installed cost is 2x bare capital cost 0 40% extra for indirect costs (i.e., site prep, E& D, licensing, etc.) -
Piping, valves, & other interconnecting equipment is 2% of tank & refrigeration installed ...

For reducing emissions in industry, we rely mainly on the Carbon Capture and Storage (CCS) option whose
cost in ETEM-Qatar is decomposed into capture and transport/sequestration costs. We use a unique levelized
cost of 30$/t-CO 2 for capture 15 and of 30$/t-CO 2 for transport and sequestration.

Safe, compact, light, and cost-effective hydrogen storage is one of the keys to hydrogen economic growth.
Liquid and compress H 2 are at cryogenic temperatures and hence the safety impacts of their release in air

need to be ...

o Installed cost is 2x bare capital cost 0 40% extra for indirect costs (i.e., site prep, E& D, licensing, etc.) -
Piping, valves, & other interconnecting equipment is 2% of tank & refrigeration installed costs
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