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Utilization of nuclear power plants
for increasement of renewable energy installation
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The introduction of a significant amount of variable energy, and the reduction of the number of generators, destabilizes
power-system, and the possibility that a transmission accident causes disasters such as a large-scale blackout will be
increased. In such a situation, nuclear power generation is one of the option which is compatible with the reduction of
CO; emission and reinforcement of the power-system stability. In this paper, the effect of the operation of nuclear
power plants on the power-system stability by a grid simulator was investigated. We concluded that the power-system
stability was increased by the operation of nuclear power plants.

Keywords: Renewable energy, Nuclear power plant, Bulk power system, Reactive power, Grid simulator

1. BREEM

1.1 2

2015 AEDH 21 [RGB SRR 2 COP21 -
Conference Of the Parties 21)Z3W\NT XU ] 23R
S, 2020 FLAREDIR N RAT AYEHH IS 72O DF
TR EBS 72D R ST, ZORTTHAY, 2030
FEREN IR =R AR R % 2013 4R T 26.0%, 2050
TR0 %HIT 5 2 L& AfEE L7[1]. o BEELT
EOH—Ry =a— NI AT T-#ER A= T CRIE X
Tk, 2021 o [KfEF Iy b T, PHIEEE
& LT 2030 FREEDOEPFIERIZIT HIRELNRAT AHEH
#2013 4FREHT 46 % E CTHIET 2 7#1VE.
ZOFEOTF, BARTIEIRESE B, ~AA~<A,
BB LOKNEE L V- EHAEET 2L X —
(Renewable Energy, VLT RE)@!’:—E;JWHE/V’C“I/ 5. AARIZ
BT 5 RE ORFEE TR HD HEIGIE, 2010 FHED
9%7> 5 2019 4RI iw%ifixfkb,%%%;®

MK A PR
T319-1292 AR B LT RANET7 TH 1% 1

.
HAZRYERT  WFSERRSE 71—

E-mail: yohei.murakami.pq@hitachi.com

= Sh[2).

99

FEITHINT 2 HiE L Th 53]

RE |3ZOFEREN A&, Bl &0 B IRBREEICK
952 Lnb, EOEAFEIRE SLTns. H
AIZBNTIE, T - B OPE EESHIN O KBS
OGNS D[4 B2 N TNWDH—F, &
FIDOFRTEEHTHIROARBR AR £, RE O/ 1%
MR ZBEN 7SS L TN D, 20728, fEkO
AARDOESRFICBNTIL, RE TRE LI GW OF
N, BE km &) BEEZ)E > CTEET 58RO
FERRIZ LT Z 22N, #EmosiERIE LT B8]

1.2 §%DBADE N & FE
REDES) & RIFBEEEET DB, FEHRORIEIZ
TEVESCEEZENED X 5 708 IR R DL E D S
(2725 EEZ BN TWA[5]. BIROBUKFEL & RE 0
NIZPE, KIPREFTIMELLT D Z 212k Y, BRI
& U IR RN L QD AT - BRI R
EXVHANCIR T 5. ZAUT L 0 EERROFHREORE
TR AL S KIS E/ R E DY 27 L 72 b,
DE DV AT DI L, BEIRGEOLETEN: 2R
T 5780 _,Hﬁﬁwﬁﬁwﬁ%ﬁﬁwﬁﬁﬁﬁ%ﬁm
THMENRSH D, BRI, EREOTEDT-9
M), BEOHERFDT- iﬁ@*ﬁ#ggeﬁé

-
—



4252 Vol 23, No.3 (2024)

1.3 FHRDOBEH

ZD XD IRRBUTINTIEF I EATE, £ DOIHERS
HEOFHREIENT Z LT, BIREOREEDRM Iz
BT 5 Z L3 fFCcx 5. EMEGREICE LT, TR

T IPREEITNIRBED X — L BE A L TN AT,
Z DEHMAIZ X DB ER O L EMC TS5 TE 5.

FICEEHERHC NI L 72 D HENEINZOWTE, TOFH
BHREFHASIRIEN) Tdn D Z & MO BEGIRO ST HIA BT & 73
%. JRAIPEBEINEZ AT 100 km 7> 200 km FREE
DORFF TSN TEY, HAROEI SR T
BLiE SN E 72> CND. ZDZ s, RE T
BULIZEBNEZHE km &9 FREE I > CRREH A~k
THERCH, ZOMIZH DRI EHTA ) % ik
o LEIRMAERDOETL 2 X 25 2 LT, RSB
OB FPIHITE 2 EWFFSD. RE 23EML72
BRI IBNT, ZOREMEDM BT 7138 BT
HElRT 2 Z LA EEANIORT Z LN TEUL, %
BHTOMMED FRSERIZ N D DFHT2 53, RE HEIIRFD
IR ORI R SR EF N E#NT S5 £ D, RE

EIRA BRI ORI TV A H G D7D b R
WD EERD.

AMFFETIE, RE 23NN L7-BROEIRFUIZBNT,
JFF-F15E BRTHE) LT BR O e - mBEH R ahE
(2 & B s 22Ol IR U CRIME L7
T

2. RTFE

Fox i, EEROMRK, FEMH ), RE AR E
ZBRERMNORREL, B - HAARICKT DI85 E S
TR ARHEE L, 8760 Wiz io7- © Btz et L Ot

RONBETUHTE DY I 2 L—F ZBFE LTV 5[6,7].

Table 1 (23X = L—H OFHilixt R A~ 98]. A Il
— XKD - THHARE WS T RGRRRICBT S, 1 K
HEOWIEIZI1T D IRH DL EMEZTHET 5. 154
kV L EDOFSR A x5 &, 66 kV LU FORHTHEK &
NIET N ET->THY, &M, RE, FFZICOWTT
¥t GW OB TSN TS, Fig 112, ¥Ial
—ZOFHii7 v —%&R Y. RV I 2 L—F T, B
%, RE K713 L OYRT )38 82 & ORI SO
R, EIIROMRL, BRI EE AT
%. PEROEIIRGEOFRECNIE & 7o DR, Z Ok
OREFNE « BREER BT 5 Z LS ATREE 720, FEkD

100

THNF—R— F7 4 U FORFHAEHTE 5. B4R
\ZIX TR0 STEP 1 735 STEP 51 & » T Bt a2 Hird 5.

STEP 1 : A/

STEP 1 CIELEEAMRDNLESE i &\ o T/ RO
B, TETEEE, RE HEEARE L. EEROMES
FECIXAAROES SR IR, #HES Ok A AR
#5728, Google ~ v 7®[IIFESI 4D Web 1 b
&N T AR B IEFERR O BB, BRREZ-Hh
HLTA v E—F v 2~y FalERl L. A28 T,
TSRO LTENE A RIS 2728, 154KV 725 500kV D
TR TR A SR AR LT

FHEB L RE HEEDOAINEI U CTH[FRRZARNE
WEBR U, MBS TWAIERE LT, FEHIEH
? Web 1 M TABESNTWHTEE, RE HEEROERE
WD, FIUFETIE, JREE ERAHEERE e &)
5, TEROAXRICKIT HFHE, RE HEEO THINAR
SITND[5]. ZNHABIEROFTFERI L O RE FE
B/, AR AT EERS L O RE HEEOATIE
ELTHE L.

FEEREHINTHONTIL, ERIOE ) HAAB LT
DFERHI[10]72 EORBIEMA SR LT, 7ol %
RS EICE L CIIARERIZ2 ML, FREROR
EHROFFHN CTHIEIB L OB s & 5
REL LT

STEP 2 : F& ek s 5

STEP 1 TUJE L7z RE FME&R, T2 7[RI E
A S Z 21272 %, B DI ER O ) OldSy
([ZDUWVT, FEERRORBRIRRERRA AR, A, LNG 72
EDOPREIRER|Z & DRt 2 2 b & AT, KT FEEKO
LN - 452, SRR - oK )70 & oS %
7L, BREROESE) 2 R b & HrIMbT 538 B EN S (-
FHERIE[12] 2R < Z S IC XY, FIEHOIEEKL
ERE LT, £, FRFFEEMCBEL L, FiEE
CCH)—EEiRTh D EFRE LT

STEP 3 : it {22 & 1 0 FFAfh

STEP 1 33 OV STEP 2 TR¥JE L7-FE /IR Hz\ T
BIZ X E e & TEEROWHRD A LT, £5E
FEORIAZZENE, TBIEENER L ORI e 2 il
L7, IIELEPEDRHIC T, FEEMD AT NF 7 Y

—IHHARC LFC JHlE & o 7o [ 2 E MR AR D e dERk oD %%



G HTin X [P A GET 4N F — DR & [ T8 ST TITE LI DOri 7%

#AEE L7

STEP 4 : 22 EVEM _E D 7= 8 Ok O fist

STEP 3 Tl L 7= F4 iy D 5 1 BME D 2 EMEI
RN B DA, FHIRFIC I D BRI DL ENE
A ESEL7-DOMKREREF L-. BARIIZIE,
[F] 1 38 B A OB 48, STATCOM( H Jih =L 4 %h 5 77 #ili
EAEE) e & OBIEMERIEEE A BN L7z, Z Ok
BN U722 IZFF O STEP 3 1281 2 iEZR EMED
FEAMG 2 S0t L, SisR o2 ErEm Bk 5 B E
FRFE L7,

STEP 5 : ¥ L OB = A Ml

STEP 4 TIRE L7k = &2, FROKRER
BIOBRELE < CO PEH B D, BEBB L UREEa A
MR L7z, BEBLOREI X M52
LIk, FMEEEOW LD DE Hxtshio
REVHRZRE LTz,

Table 1 Evaluation target and input data of simulator.
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Fig. 1 Analysis flow of the power-grid simulator.
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Fig. 2 Normal power transmission situation.
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Fig. 4 Voltage drop suppression by a nuclear power

plant.
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Fig. 5 Power grid situation in

the study of CASE 1.

Table 2 Input data of power generation and

electricity demand.

Area @ RE | Intermediate | Demand
Output(G area area area
Thermal | 14 28 18
Gen. | Hydro 0 3 1
Nuclear 1 4 0
PV 4 5 4
RE

WT 0 0 0

Pumped-
Storage 2 -2 -1
Demand 14 38 23
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Fig. 8 Voltage and frequency stability in CASE 2
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Table 3 Summary of the stability analysis.

Does each power-system stability
keep the target value?
CASE# Generator
phase Voltage Frequency
difference
CASE1 No No No
1GW
generator Yes No Yes
shedding
CASE2
2GW
generator Yes Yes No
shedding
CASE3 Yes Yes Yes
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