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Sargent & Lundy (S&L) Areas of Support 2023 - 2024

- Area 1: Preconceptual Design / Integration < Area 2: High Volume TPD Analysis from

of 500MW HTSE Facility with LWR NPPs Generic PWR
(Completed Q2 2024 — Q3 2024) (Completed Q2 2023 — Q1 2024)
d Focus Areas O Focus Areas
« NPP - H2 Thermal & Electrical Integration  Heat Balance
« 500MWp: H2 Facility Design * Plant Impacts
Il Focus Areas * Equipment Evaluations

 NPP — H2 Thermal Integration (BWR-specific)
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Area 1
Preconceptual Design and Integration of
500MW H2 Facility with LWR NPPs

This document contains information that is confidential and proprietary to Sargent & Lundy (S&L). It shall not be reproduced in
whole or in part or released to any third party without the prior written consent of S&L. Copyright S&L 2025; all rights reserved.



Thermal / Electrical
Energy

Focus
Area

 NPP Reference Plant * Hydrogen Facility Plant Focus

, : : Area
— Based upon typical US designs - S500MW,;. SOEC Capacity
« Westinghouse 4-loop PWR (1/3 of US fleet) « Thermal Load — 100 MW,
- 1,200 MW, /3,700 MW,, / SWYD: 345 kV * H2 Production — 320 metric tons/day
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— 500MW SOEC Facility Integration: Site Layout
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— 500MW SOEC Facility Thermal Integration

Cold Reheat - Hydrogen Steam Supply (HSS) System
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— S500MW SOEC Facility Electrical Integration

Full Generator

Output viable

without plant
instability issues
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Thermal / Electrical
Energy

Focus
Area

 NPP Reference Plant  Hydrogen Facility Plant
— Based upon typical US designs - S500MW,;. SOEC Capacity
* GE Type 4 BWR « Thermal Load — 100 MW,
- 1,365 MW, /4,000 MW,, / SWYD: 345 kV * H2 Production — 320 metric tons/day
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Nuclear-Hydrogen
Integration from a
BWR is Feasible
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i T
500MW SOEC H2 Facility: General Arrangement
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Area 2
High Volume TPD Analysis from Generic PWR
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High Volume Thermal Power Dispatch (TPD) Objective

= = ——_——————————— -

Assess feasibility of extracting large volumes N Protected Area |
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TPD Cases
1. 30% TPD (June 2023) x .

% ~1,100 MWt Extraction Q/Reb""er | 1 o

2. 50% TPD (November 2023) |7 e
< ~1,825 MWt Extraction

<  Alternate FWH bypass scenario ( Drain Cooler ) 7

Protected Area

3. 70% TPD (January 2024) : J

Supply Water i | New
< ~2.550 MWt Extraction o Reboiler(s)
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Extraction Steam ! Steam
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High Volume Thermal Power Dispatch (TPD) Plant Impacts

Mechanical Transients 30% TPD Operation

% 30% TPD - 22% of Main Steam Flow is Well within NPP
Control Syst
% 50% TPD = 38% of Main Steam Flow Capabiiios

 70% TPD > 55% of Main Steam Flow

50% TPD Operation
may Challenge NPP
Control System
Capabilities

Plant Hazards
“ HELB Program impacts
+»» Water/steam hammer considerations

Core Reactivity and Plant Response
% Startup/shutdown Station Specific NSSS

70% TPD Operation
expected to Challenge
NPP Control System
Capabilities

Evaluation Required

*» Thermal Load Rejection
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High Volume Thermal Power Dispatch (TPD) Conclusions

Minimal Adverse Impacts
v" High Pressure Turbine (HPT)

Minor Equipment

No Major Equipment Replacement and/or

j Low Pressure Turbines (LPTs) Expi?géa?;rggrgstPE Operational Change
Condenser Expected for 50% TPE
v' Power Train Pumps
v" Moisture Separator Reheaters (MSRs)
v' Heater Drain Tanks 4000
3500
Significant Adverse Impacts Above 50% TPD S 300
+ Feedwater Heaters (FWHs) — Flow Accelerated Corrosion g 2500
«»+ Extraction Steam Lines — Increased dP and Liner é 2000
Thicknesses g -
% FWH Drain Control Valves — Increased C, and Potential o
Operational Impacts § 1000
\_/_\ 500
Additional Minor Upgrades and 0
Maintenance may be Required 0% 30% 50% 70%

for Specific Components

¥/_\ % Thermal Power Extracted
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