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Xe-100 Reactor and Steam Generator Detail

Control rods

Key Technical Specifications

Graphite top Pebble bed . 200 MWt Pebble Bed Reactor
reflector
Stearm Generator . 15.5% enriched HALEU
Graphite side _ - Rankine Cycle Power Conversion — 75
reflector Circulators
MWe

Graphite bottom » Helical Coil Steam Generator

Steam collection

flect :
refiector manifold » Super Heated Steam at 565°C/16.5 MPa
“” 1||||\ l‘-l‘-h-mo ‘
Core barrel ” ? “L. 4 w » Multi pass fuel cycle (average 6 passes)
; ' . « Online refueling
Pressure vessel Reactor « Burnup up to 160 000 MWd/t

Helical coil tubes
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Product Barrier

UCO TRISO Particle — Primary Fission il

RISO coated

UCO kernel

: : bbles in
particles in a pe
Porous Car_bon pebble the core
Pyrolytic Carbon
Silicon Carbide
Pyrolytic Carbon -
(8 \|,
= Primary safety goal is to ensure that fission products are ; l/f 7

retained within the TRISO coated fuel particles to the maximum C ;
extent possible !

Reactor

= This is achieved through production of high quality TRISO fuel
and ensuring that temperatures in the core never exceed the
temperatures for which the fuel has been tested (AGR
Experiments) N
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| L I Yvotte Brits
Control System Analysis Life Cycle Senior Nuclear Systems Engineer

Develop Xe-100 Develop and Develop and Perform Duty Cycle Transients with
Flownex / SimuPact Implement Xe-100 Implement Protection Xe-100 Model containing Control
Model Control System Systems System and Protection Systems

Open Loop Transients| Unprotected Transients
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\r:» $ Yvotte Brits
&4 Thermodynamic Cycle & Main Control Loops Senior Nuclear Systems Engineer

Nuclear Island Conventional Island
NCELUAVE =SS

REACTOR INLET CIRCULATOR INTAKE v Turbine Outlet

Pressure m Pressure MPa Pressure MPa - KXIm
Temperature PG 9‘-"3“’“ C Temperature 'C Temperature| 39.001 ¢
S 79.849 | [ 39.924 PHIR Flow kg/s BNl 58.022 [ReS
Enthalpy kI/kg Enthalpy ki/kg Enthalpy k/kg ERaioe] 2198.727 [ike

a \ 0 Turbine

Helium Loop

REACTOR OUTLET

Prbsure MPa ! .A
Temp«'rsture °C | ] —1

fow BEXTTH wes || A 3 g

Enthalpy ki/kg

R Ge— L LT g ]

FEEDWATER : W < | a’ Plant Gross Efficiency =| 44.000 | %
S Plant Net Efficiency =| 40.261 | %
Pressure MPa ’
Tempera!ure G Gross Power = EWQ
EON 78.428 O NetPower = | 80.523 |MWe

SRUEISY 878.119 RIS Shutdown /St artup
: Cooling System



| Yvotte Brits
x Control Approach Senior Nuclear Systems Engineer

Controlled Variable m Manipulated Variable

Steam Generator Inlet

750°C Control Rod Position
Temperature
Main Steam Pressure 16.5 MPa Helium Circulator Speed
Main Steam Temperature 565°C HP Feed pump Speed

Turbine Throttle Valve

Electrical Load 40 — 100% »
Position

Extract from XE-100 Plant Distributed Control System Design Description
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. . . Yvotte Brits
Load Following Transient Testing Senior Nuclear Systems Engineer

Control Actions Plant Response
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Time (min) Turbine Throttle Valve (%) ~— Reactor Power (MWt)
Feed M Fl K Heli M ] K ——Helium Pressure (Bar) ——Steam Pressure (Bar)
eedwater lviass OW( g/s) elium viass OW( g/s) ——Generator Output (MWe) ——Reactor Inlet Temperature (°C)

- --Turbine Throttle Valve (%) —— Control Rod Depth (cm) ——Reactor Outlet Temperature (°C) — Steam Temperature (°C)

Extract from XE-E1-TG-H8-A08-100167_Xe-100 Module Load Following Transient Analyses — Rev 2
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Phone:, 307.358.5600
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