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Scope

- RES integration

- Storage integration
- CO,-reduction

- Cost effective
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ﬂ Simulation environment

Model

- Powerflows

- Constraints
Objective
optimization

- Self sufficiency

- Peak shaving
- Cost

- COQ-reduc’rion<=
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®* Quay Cranes: 17 GWh
® Reefers: 11 GWh

Yard Cranes: 8 GWh
Buildings + light: 4 GWh
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ﬁ Electrify 140 Yard Vehicles (scenario 2)
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2,5 million liter diesel/year
ROI: 4 years

- Stop&Go 4 GWh EV (10 % load)
- Low speeds

- 50 % less curtail

- 25 % load-match
- 25 % Import

9 ktonnes CO,/yr

COREALIS Final Conference, April 23", 2021




ﬁ RES coverage & Energy Flow (]

COREALIS

THE PORT OF THE FUTURE

@ul_ll\
-

COREALIS Final Conference, April 23", 2021



COREALIS

THE PORT OF THE FUTURE

4‘ RES Energy Flow implementation (WP5)
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27 MWh storage
12 MW Power
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SOC, Battery and Grid power - week 21-23

Elec t(RES&BAT} 5.7327 c€/kWh
Effe ll ual RES Yield =5 GWh
Sel rf-consumptl BAT =65 %
tarky w BAT =87 %

e
——Load power (MW)
= Grid power (MW)
—— Battery SOC (MWh)
——— Battery power (MW)

87 % self-sufficiency (79% w/o BAT)

6 GWhIm / 16 GWh Ex => Renewable energy exporter! ”

< 60 €/MWh
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12 PV, Wind and PV+Wind power
—Sorted Load power (MW)
10k ——Sorted Grid Power (MW)
—Sorted Battery Power (MW)
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6 GWh import

44 GWh Load
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Time (quarters) x10*

* Grid: 40 % export, 40 % idle, 20 % import
® Battery: 20 % charging, 50 % idle, 30 % discharge
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ﬂ/.i Results of the energy assessment
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- Self sufficiency: £ 90 % in all scenarios
- Peak shaving: 7,2 MW with 6 MW connection
=> Cost savings on peak power! (100 k€/yr)
=> Grid reinforcement deferral
- Cost savings
=> Net exporter of RES: 16 GWh/yr
=> FossitE@ 75 £ /MW => RES @ 60€/MWh (500 k€/yr)
=> Electric Terminal Tractors fuel cost: 5k€ — 1,5 k€ (*140)

~ 5500 coal cars
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ﬂ{i Onshore Power Supply: 500 ktons/15 years (]
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Shore-based power

For the first time, shipping in Rotterdam is using elextricity from
the quayside. As a result, the ships'engines do not need to keep
running and it improves the air quality in the surrounding area.

90 % self-sufficiency
20 GWh Renewable energy exporter

How does it work?

SOC, Battery and Grid power - week 21-23
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