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When will innovative reactors with nuclear
fuel (multi-)recycling be in demand?

Simplified reply: PWR technologies can work as long as there is enough uranium!

Task: to assess when the available uranium resources will

run out with an increase in nuclear energy by only PWR
technology deployment without nuclear fuel recycling.

Initial data: (1) Nuclear power growth projections and political requests,
(2) Identified recoverable uranium resources
Tool: NES Simulator (developed by IAEA INPRO)




It is suggested to assess three scenarios:

1) IAEA low (pessimistic) projection on growth of Nuclear Power
Capacity

2) IAEA high (optimistic) projection on growth of Nuclear Power
Capacity

IAEA Projections 2040
(2024, RDS-1)

Nuclear Electric ow high low high low high
Capacit, GW(e)

377 425 445 519 710 561 992

3) Call to triple nuclear power capacity by 2050 (COP 28)(reference
capacity was 372 GW(e).
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Tool:

INPRO NES Simulators

https://exchange.iseesystems.com

[profile/12288

@

TAEA

INPRO's Profile

Mumber of tems: 7
Diate joined: Feb 08 2020

Wabsite: hitps fwwwiizea orglinpre

Imtemational Project on Innovative Nuclear Reacters and Fuel Cycles (INFRO)

* 7 _NES based on HTRs in #2 5 _NES based on LWR
and HWR in a once-
through fuel cycle cycle

a once-through fuel cycle

il

e

(DO LY

FERRRLREY

|

Simplified mode! of 2 nuclear energy system
(MES) based on high temperature reactors
(HTR)} in a once . Read mare

sim : 34 runs

Tochnalogy Science | Eucaian
et

5 - Reactor unit
deployment cash flow
simulator

sim : 814 runs

Tethrology  Sdence  Education

Nucianr

sim : 2695 runs

INPRO's Work

# 3 - NES based on

UOXE&MOX LWRs ina
partially closed fuel cycle

4 - NES based on LWRs
and FRs in a closed fuel

Simplified mode! of 3 nuclear ensrgy system
{MNES) based on the light-
thermal reacto ..

nd heawvy-wstsr

sim : 423 runs sim : 396 runs

Fednolgy Science | Eucafian
Nyciear

6 - Nuclear Fuel Depletion
and Bum-up

1- Simple NES

Simple model of 3 nuclzar energy system Muclear fug! depbetion and burnug si
based on 3 thermal reactor in 3 once-through the ease-to-rse isotopic and bumug
fusl cycle which ¢.. Read more

sim: 1064 runs sim : 320 runs

Techmaloagy Scence Educasan
Nuclear



NES Simulator #2 INPRO's Work
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NES Simulator 1 - Inputs

NES based on LWRs and HWRs
with a once-through fuel cycle
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NES based on LWRs and HWRs
with a once-through fuel cycle
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NES based on LWRs and HWRs
with a once-through fuel cycle
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NES based on LWRs and HWRs
with a once-through fuel cycle
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NES Simulator 1 — Results
Economic Performance
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When will innovative reactors with
nuclear fuel (multi-)recycling be in
demand?




