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Partners: PoA, A sustainable Port

Translate the lowering of Belgian carbon emissions into 3 strategic projects
Initiate the transition towards a carbonless and circular economy in port area.
Walk the talk by sustainably investing in existing and future maritime base infra- and superstructure.

Integrate a digital ecosystem within our port that can support transversal supply chains.
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Partners: PoA, A sustainable Port

Recent initiatives
Multi fuel port
Hydro tug: the world’s first hydrogen operated tug

Ecluse: a steam network with residual heat

Shore-side power
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Partners: Vlaams Energie Bedrijf

"Wij ontzorgen de publieke sector naar een
duurzamer en efficiénter energiebeheer en
ondersteunen in het bereiken van de
klimaatdoelstellingen.”

WWW.CENERGIE.BE
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Expansion of RE mix

Strategic program sustainability

2017: batterytechnology

PV

Feasability study stationary batteries Study for potential cases
Synergy batteries — sun Ext companies: Mismatch use and surface
R1 PoA: Few potential sites, only locks

Pilot Kieldrechtsluis

WWW.CENERGIE.BE







Brz

3 " %
jHalH_n <

” . | _', : ’ v . . v‘: s
~ A “ ?.-' P e :A‘ .l . l}
, 29 L b ey legenstal 1% TR Melseledljk
: '.'\ - “ 2 A - »]. S f
e L Y - Zillebeek
. SintGillis-Waas 7" N ‘ D/’.




Haven 1718 '
Port of Antwerp £
S

X

. Kieldrechts!UisS 2
% » ¥ /7 4 .




Z CENERGIE

AAAAAAAAAAAAAAAAA

Kieldrechtlock

=+ 1,2 GWh yearly
= Variable consumption pattern
= 2477

days consumption pattern KIS (kW)
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Business cases

= Peak shaving

= Buffering of renewable energy = 500 — 1.500 kWh storage
= Back-up power

WWW.CENERGIE.BE
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Case buffering1400 kWh - 800 kWp

. State of charge - high radiation period
1500

= C-rate = 0,25 1000
= SoC = 15-700%

200
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Case buffering1400 kWh - 800 kWp

= Self consumption 80% i.0.50%
= 45% of consumption covered by PV (i.0. 28%)
= 243 MWh stored -

Power profile (kw) - Winter period
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Direct use  EEEfromGrid Discharging B Charging Imjection  —— PV production

Power profile (kW) - Summer period
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Case buffering 1400 kWh - 800 kWp

IRR in function of battery size for different PV installations
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Buffering alone will not be feasable. Need for extra income.

WWW.CENERGIE.BE
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Balancing markets

Risk of imbalances

Situation at 15/10/2020 from 10:02 to 11:00

= Balancing Service Porviders:

Quarter
= Offer capacity 100 = 1115
= Decrease consumption 10:45 = T1:00
= |ncrease consumption 10:45 = T1:00
= Automatic or controlled and proportional reaction’
. . 10045 = T1:00

= Possible income
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Demand site management

= Frequency Containment Reserves R1
= Automatic reaction within 30 seconds

= Frequency restoration reserve R2
= Controlled by Elia
= Activated within 7,5 min

= Replacement reserve R3
= Controlled manually
= Activated within 15 min

WWW.CENERGIE.BE
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Potential impacttof R1

= (C-rate = 0,85

= 80% battey capacity

= 25% power available for buffer

= 75% power available for R1

e

11% of total energy necessary to deliver
R1 services downwards for 10 minutes at
full capacity with 75% of battery power
capacity of a 0.85c battery

58-83% of total energy available for
buffering and 26% of power capacity can
be used to optimize i this range. This 25%
is alse usad o keep the battery in the
comect range for R1

11% of total energy necessary to deliver
R1 services upwards for 10 minutes with at
full capacity with 79% of battery power

capacity of a 0.85c battery

15-20 % of battery capacity reserved fo
avoid deep cycles and garantee lve span
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Simulation without R1:

State of charge - Low radiation period
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Simulation with R1:

State of charge - Low radiation Period

——— upperLimit

—— upperBufferLimit

e LowerBufferLimit

WWW.CENERGIE.BE

State of Charge — High radiation period

LowerBufferLimit
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= Life span < full cycles
= 72% buffering (i.0. 80%)
= Need for aggregator

& 00

7,00

6,00

200

1,00

0,00

IRR in functie van batterijgrootte voor # PV installaties

0 200 400 &00 a00 1000 1200 1400 1600 1800 2000
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PV size (kWp)
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Outdoor energy system

= Batteries
=  Convertor
= BMS

= Cooling
= Liquid cooled battery module
= Liquid cooled rack
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O BATTERY PACKS
i CLIMATE AND FIRE CONTROL

? SYSTEM CONTROLLER
1
e THE BATTERY CONNECT - i ? AC MODULES
R ! 1 OINVERTERS
AND CONTROL i : E
H 1
e

TRANSFORMER SUBSTATION

- - - B

P T T T T e

0
i
i
i
3
i
i
i
i
i

——

) GRID CONNECTION

() EXPANSIONS
O SOLAR. WIND. OTHER

O LOW VOLTAGE

| AC CONNECTION
i
1
i
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Air filter

Air Entry (front door)

Power DC fuses

Control fuses

DC switch

DC Connections

Heater

A==

PMS + EIS devices

Power module 50 kVA

Control (up to 6 modules)

Communication loT
(I/O, Ethernet,...)

AC switch

AC Connections
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Grid connection

High Voltage < Low Voltage
= High Voltage
= Investment in equipement

= Low Voltage
= Investment in cabling + converter

4 motors of the lock and 2 of the bridges on LV
No space in HV cabine

=>» Low voltage

WWW.CENERGIE.BE
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lLessons learned

“PV = easy
“ Batteries = easy
® Combination of PV, batteries and consumer == easy

WWW.CENERGIE.BE
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Dank u voor uw aandacht.



