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CONTEXT

The Abu Dhabi energy landscape

Energy consumption, Th TJ (100% = 928)

Energy supply, Th TJ (100% = 928)

Power generation, TWh (100% = 74)

Transport Gas Gas CCGT
50% 18%

* High energy intensity per capita
(0.32 TJ/capita vs. 0.16 OECD
average)

* Large energy-intensive industry
sector driven by low-cost gas

19%

Power

Liquids

* Electrification rate at par with
OECD (20% vs. 21% OECD
average) driven by buildings

* Gas based system, driven by
low-cost gas prices

SOURCE: DOE Integrated Energy Model working team analysis

Gas co-generation

* 100% gas-based system, mainly
co-generation with water (<1%
solarin 2016,

= Noor PV @950MW on line in
2019 )
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How is Abu Dhabi preparing for its energy transition?
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Abu Dhabi — Integrated energy model: annual forecast from 2016 to 2050 and
policy impact assessment to navigate the energy transition
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Demand Sectors

SOURCE: Abu Dhabi energy model, Abu Dhabi Department of Energy

Demand module
* 20 energy demand segments / sub-segments
* Split by energy carriers

Supply module

* Power model with optimization engine Testing of
* Gas supply/demand balancing model 60+
* Integration with demand by energy carrier peliees

Output module

* Quantification of 4 system core drivers:
system cost, CO2 emissions,, security of
supply, economic development




il a g ih
DEPARTMENT OF ENERGY

Abu Dhabi - Supporting integrated energy policy framework developed with
key stakeholders
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Self-generation mix

Demand

= Heating fuel switching

& Industrial development

SOURCE: Abu Dhabi Department of Energy
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Abu Dhabi — 2035 Reference Case, assuming no policy intervention beyond

current plans and trajectory
Clean power generation

(renewable + nuclear), %

Supply - Electrification
generation mix

Total Primary Energy
Demand, Vin TJ rate, % energy supply mix

106 o— ° Masdar: 10MW PV
* Shams1:100MW CSP
2016
* Q4 2018: Noor Abu
Dhabi: 950MW+ PV
solar plant
K
2035 BaU 40% 269 66%
Nuclear Solar

Build-up of solar PV in the energy

Slightly above global energy ; Continuous reliance on gas ;
3 in energy demand mix 3 mix initiated

demand growth

SOURCE: Abu Dhabi energy model, Abu Dhabi Department of Energy
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Abu Dhabi — Potential impact range of policy decisions on 2035 energy system

Clean power generation

Total Primary Energy Supply - Electrification (renewable + nuclear), %

Demand, Vin TJ rate, % energy supply mix generation mix
2016 <1%

Ref Ref § Ref
2035 | | i
: 0 ! (o) 0 0
Scenarios 9 34% 40% - TT%
«— — Nuclear ~ _ Solar -

60% delta in energy demand, 20 percentage points delta N . .

potential for halting energy in electrification rate sgloa J; p:rr]c;?rnattai\gs pgtlgtnstigf i

demand growth | potential P P

SOURCE: Abu Dhabi energy model, Abu Dhabi Department of Energy




SUPPLY OUTLOOK

Supply-side remains gas dependent, but power mix changes
with clean technologies accounting for majority of 2035/2050

power generation

Final energy consumption by fuel, Th TJ

Generation mix, TWh

B Electricity [ Liquids

467 522 >8¢ 03¢

2016 20 35 2050

Natural gas CAGR
2016-2050

0.9%

M solarpPv Gas OCGT M Gas co-gen
Nuclear Gas CCGT @ Share of clean sources

111 115
84
2% 26% 44%
74 e—

15%

38%

18%

2016 2020 2035 2050

SOURCE: Abu Dhabi energy model; team analysis




Clean generation with baseload nuclear and solar PV supported by storage
dominates long-term generation mix , gas pushed to dispatch flexibility role

Storage Gas OCGT Gas co-generation PEAK LOAD @ Share of Clean sources
Solar B Goaosccar B Nuclear (X Share of RES sources

Capacity mix, GW Generation mix, TWh
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1 Including solar and waste-to-energy plants, excluding storage

SOURCE: DOE Integrated Energy Model working feam analysis 10
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Abu Dhabi - Ambitions with our stakeholders for a cleaner and more efficient
energy system by 2035

N Demand
Bie = el

Buildings Transport Industry
Significant electricity and Accelerated electrification Transition to a cleaner cost
water efficiency gains of road transport sector competitive industry

supply |

222 &
N D% =]
Power Water Gas
Up to 80% clean power ~85% de-coupling of co-generation Optimized gas allocation

generation and efficient consumption and infrastructure

SOURCE: Abu Dhabi energy model, Abu Dhabi Department of Energy




The Integrated Energy Model has been built as part of the policy
framework development for Abu Dhabi

Abu Dhabi @
Integrated Energy

model to support
UAE 2050 vision
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