GEN(IV sers

Expertise | Collaboration | Excellence

IRILFT—FB|RT L

' 17814, James Watt A BIEREEB ZITOEEAR IO UEHEBAL. COERITY |
U RUBERAS—HHTDOHEIL HY1884FE D Charles ParsonDERSA—E % !
 FEo-FHBHORBICEAYEL-, TANSI30EULE, HERBDIFEAED |
 NPFKEFELTOEFHEREFTEANSESADIRIILE—THICRR |
 A—EVUHAHAVNLNTEEL = BFICEFARER T, F1HA~SHADE
 FROASEBEORRIZ. BRRI—EVESUFUBNESAIILERNTNE |
T RFFACRETIERDRIFIINT—EFATH-DICHEFEALTL |
 BIUXUHAIIDD AYYL(RITEER)ITLA U RIFBEEFRCO2HAE— |
 EL Y AIINEIZBITTRIET, KUYV TIE TSR R T LHANEEL |
IR X —SREBONDAREMAHYET, £ VRATLRATEIZANG |
DN BFISSFRTIEF MY L - KRIGERBICHIZONSFEDF REHYE |
T RVIE S —TEHBNFOEREIRIILF—RBROMRERKICOVNT, |
; 7%62%5%41@1%%?'@0)I*}b#‘—?c?ﬁwx-FAl:ia‘a“é?s‘zf:ﬁ71-7°~>a>§§% ;
' BAL 5 '

EE Ry

)Fy—F - AT/ XE—B L. SHERARHNFELE
CEDETEZE OB IFE TS, REEILZEFH
MEFMDOEERFIFERB T AVILDFEHMEBETH
U, NNLIZA# T SHIEHAREEREERFT O M A TE
WTULVELT=, BE325M . BKIF. SR RIF
(HTGR) . BAERBIF. F AERFOHAZEIZHRHFEL TLY
F9,
BA77UADPBMRTIZWFILRETETSURERD LI aL—23> BT IUHD
EREFHREBTIEISEITRIFDSAERY—ILORAFEICEH>TLVET,
F-.GIFGFRRVATLEEZEEZNDRTEZERTHY . IWEILXGIF SFRURT LIE
EERBEDEuratomAN\—TEHYET , ARAEEZRIF (GFR) [TBET S 2D
DM T A4+ (GCFR-STREP & GoFastR) Z X EL . 2009 £H 5 2013 FEDFHE.
Euratom CP-ESFR FAC T OMHNDEFH T —X TIF¥ETSURMNSURDY
27009 D) —45F —%#HHFELT=,



https://gif.jaea.go.jp/webinar/index.html#webinar013

GEN/IV 5
Expertise | Collaboration | Excellence
fEY 7 X!
RFFEZTDENERRATLOBODESE: RFIFIX. ENEBRI AT LA(ETS:
[FEVERS) D ERIEE T AL, FlHATRETHALEREDRDTNEHA
LEFNIEHEWNTER A, B IX. RFIFAONDAENHMDRELI-RNE
HBLEFNIELST  MHBREPEFEREZETIHDELAHYET . R
E’*’E?‘ IERBRETIURD KSITERE DO RNIIKFELLGL ., BEICIKTFET H3

Why are Gen |V reactors different from

International
other nuclear reactors ? GE@ Forum®

» At least 3 concepts are intended to operate at high-temperature — so we
need heat engines that can exploit high temperature heat sources efficiently.
» Aconventional Rankine (steam) cycle will not make best use of heat of such high quality.

* The architecture of some high-temperature systems is based on using the
fluid returning from the power conversion system to cool the reactor
pressure vessel (RPV).

» This places an upper limit on the amount of waste heat recovery (recuperation) we can
employ.

» Two of the concepts are gas cooled. All gas-cooled reactors use a low
density coolant that consumes a lot of power to circulate.
* The coolant circulation power can consume a significant fraction of the power output,

It is important to minimise the core pressure drop and to minimise the primary flow rate
(Pc a Q3).
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Gen IV Nuclear Power Stations GE@[me[-naﬁonal

Mechanical power Electricity

Waste heat rejected to the environment
by cooling water — to a river/sea or to
atmosphere
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The steam Rankine cycle

GE@ International
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* Rankine cycle with reheat and feed heating (typical of an AGR)
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Gas Brayton (regenerative) cycle
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* Closed cycle gas turbine with recuperator to re-use the waste heat from the
turbine exhaust
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Combined Cycle for high temperature

: : International
reactors (GFR in this example)
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4. Indirect combined cycle Tin =400°C: n ~ [44.4 - 44.71%
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Supercritical CO: - an option for A
SFR and a fall-back option for GFR GE@ Forum:

» For GFR a supercritical
CO2 recompression cycle
can deliver similar
performance for to a
helium Brayton cycle
operating at 850°C for a
core outlet temperature of
680°C:

n=46%






