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• Area 1: Preconceptual Design / Integration 
of 500MW HTSE Facility with LWR NPPs
(Completed Q2 2024 – Q3 2024)
 PWR Focus Areas

• NPP – H2 Thermal & Electrical Integration
• 500MWDC H2 Facility Design

 BWR Focus Areas
• NPP – H2 Thermal Integration (BWR-specific)

• Area 2: High Volume TPD Analysis from 
Generic PWR
(Completed Q2 2023 – Q1 2024)
 Focus Areas (30%, 50%, and 70% TPD)

• Heat Balance
• Plant Impacts
• Equipment Evaluations



Area 1
Preconceptual Design and Integration of 

500MW H2 Facility with LWR NPPs
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PWR Design and Integration with 500MW SOEC Facility

• NPP Reference Plant
− Based upon typical US designs

• Westinghouse 4-loop PWR (1/3 of US fleet)
• 1,200 MWe / 3,700 MWth / SWYD: 345 kV

• Hydrogen Facility Plant
DC− 500MW SOEC Capacity

• Thermal Load – 100 MWth

• H2 Production – 320 metric tons/day

Thermal / Electrical 
Energy

Focus 
Area

Focus 
Area
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Hydrogen Facility

Existing Switchyard

New High-Voltage 
Switchyard

½ km Separation

Behind the Meter 
Electrical Extraction

Reboiler Arrangement
Hydrogen 

Pipeline OfftakeSteam/Water 
Interfaces

PWR – 500MW SOEC Facility Integration: Site Layout
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PWR – 500MW SOEC Facility Thermal Integration
Hydrogen Steam Supply (HSS) System

Hydrogen Facility

Two (2) HX Trains

PEPSE – Thermal 
Extraction Analysis

AFT Arrow & Fathom –
Steam and Water Piping 

Analysis

Cold Reheat 
Steam viable for 
500MW SOEC

H2 Facility

Main Steam needed to 
support a > 500MWDC SOEC 

H2 Plant
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PWR – 500MW SOEC Facility Electrical Integration

Full Generator 
Output viable 
without plant 

instability issues

ETAP - Electrical 
Power Flow & Short 

Circuit Analysis

To H2
Switchyard

PSCAD - Electrical 
Transient Analysis
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500MW SOEC Facility Integration: PWR vs. BWR
PWR BWR

Primary

Secondary

Primary

Tertiary

Intermediate

Electrical 
Integration 
Unchanged

Additional 
Intermediate 
Pressurized 
Water Loop

Similar 
Site 

Layout
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BWR Design and Integration with 500MW SOEC Facility

• NPP Reference Plant
− Based upon typical US designs

• GE Type 4 BWR
• 1,365 MWe / 4,000 MWth / SWYD: 345 kV

• Hydrogen Facility Plant
− 500MWDC SOEC Capacity

• Thermal Load – 100 MWth

• H2 Production – 320 metric tons/day

Thermal / Electrical 
Energy

Focus 
Area
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Primary Loop
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Intermediate Loop 
(Pressurized Water)

Tertiary Loop 
(Process Steam)

BWR – 500MW SOEC Facility Thermal Integration

Nuclear-Hydrogen
Integration from a
BWR is Feasible

BWR Radiological 
Challenges addressed 

via Intermediate 
Pressurized Water Loop

Limited Area 
in Turbine 
Building

Thermal and 
Electrical 

Transients 
Absorbed

Intermediate HXs in 
Turbine Building or New 

Shielded Building

Thermal Extraction 
from Main Steam



500MW SOEC H2 Facility: General Arrangement

NPP Steam/Water 
Tie Points

New High-Voltage 
H2 Switchyard

Electrolyzer Module
(8 x 1.2 MW Stamps)

H2 Pipeline Offtake
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