Green Hydrogen

Electrical Converters
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Artistic impression of power supply and green hydrogen production at a Conversion Park, Rotterdam Maasvlakte
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Hybrid electrical layouts with existing grid connection (left) and future connection with innovative converters (right) for a large
scale green hydrogen plant with electrolysers and e-consumers
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New electrical layout with proposed power converter scheme for a large-scale green hydrogen plant



Legend:

1. Electrolyser plot A H2-Fifty

2. Electrolyser plot B HH1

3. Electrolyser plot C CurtHyl

4. Electrolyser plot D

5. Heat Recovery Building

6. 380kV electrolyser substations
7. 2GW DC-AC Converter

Artistic impression of power supply and green hydrogen production at a Conversion Park, Rotterdam

nvuL ul
MVDC grid
Project scope Large scale H, plant
T S
DC/DC converter
o AC/DC converter | system |
system | |

------- S
/‘l High current DC

‘ ; | Electrolysers
connections

Renewable energy

Point of Common Coupling |
(Pcc_1) |

¢ . 1 '

N

From local AC source

’,«" AC voltage for utility |

. S | and Balance of Plants |
Point of Common Coupling electricity consumers:

(PCC_2) | MV and LV |

B e e e ey e e e e e e 25

. Off-grid and grid connection of a large-scale green hydrogen plant
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. llustration of layout for advanced GW green hydrogen plant 2030
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Electrical layout with grid connection for a large scale green hydrogen plant



Option 1:

HVDC/MVDC, MVDC and LVDC/LVAC distribution

Option 3:

MVAC/MVDC, MVDC and LVDC distribution
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Option 2:

HVDC/MVDC, MVDC and LVDC distribution
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Option 4:

MVAC/MVDC, MVDC/LVDC distribution
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Maturity level (TRL) of the different converter technologies

Nr. | Electrical layout Option 1 Option 2 Option 3 Option &

# HVDC/MVDC. HVDC/MVDC. MVAC/MVDC. MVAC/MVDC.
Converter type MVDC and LVDC | MVDC and LVAC | MVDC and LVAC MVDC-LVDC

distribution distribution distribution distribution

1 HVDC/MVDC - - NA NA

2 MVDC/LVDC 0 0 0 NA

3 LVDC/LVAC 0 NA NA NA

4 MVAC/MVDC 0 0 0 NA

5 MVDC/LVAC NA 0 0 NA

6 MVAC/MVDC NA NA 0 0

7 HVDC/HVAC/MVAC NA NA + +




Option 1: HYDC/MVDC, MVDC and LVDC/LVAC distribution
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Option 2: HYDC/MVDC, MVDC and LVDC distribution
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Option 3: MVAC/MVDC, MVDC and LVDC distribution
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Option 4: MVAC/MVDC, MVDC/LVDC distribution
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Qualitative assessment of the options with electrical layout and converter topologies

Electrical layout Option 1 Option 2 Option 3 Option 4

Maturity (Table 1) = G 0 0
HVDC/MVDC. MVDC . HvDC/MVDC. MVDC | MVAC/MVDC. MVDC and MVAC/MVDC. MVAC

Evaluation criteria and LVDC and LVAC distribution | LVAC distribution and LVAC distribution
distribution

Efficiency 0 0 - n

Reliability 0 0 - +

Footprint 0 0 - +

Harmonics & 0 0 0 0

filtering

Personal safety 0 0 0 0

Total Costs of ) R 0 "

Ownership
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New electrical layout with proposed power converter scheme for a large-scale green hydrogen plant




. Electrical performance conventional and new electrical layout and converter topologies

Electrical layout Conventional New
T Basgd ?n GW New layout (optlor_1 4)

design' and converter design
Efficiency 97.94% 98.66%
Reliability 0 .

o .
Footprint 0 30% feduchon of
electrical plot

Harmonics emissions 0 s ——
Power factor STATCOM required M8 SOt

compensation needed

CAPEX and OPEX 0 t.b.d.

Stay informed at the moderated focus-group, https://bit.ly/3p8ade?7

Hydrogen Networks

Charley Rattan Associates operate at the forefront of sectoral
developments, click through https://Inkd.in/eMx4PHv4 to view our
Hydrogen training and advisory services
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