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Design of the Electrical System for a Gas-Cooled Microreactor-Based Microgrid
JIANG Geling™
( China Nuclear Power Engineering Co., Ltd., Beijing 100840, China )

Abstract: [Objective] Considering the current problems of mobile emergency power supply vehicles, such as small capacity, limited
continuous power supply time, and high pollution, this paper conducts an electrical system design for a microgrid with a gas-cooled
micro reactor as the main power source. It forms a mobile micro nuclear power source mainly composed of a gas-cooled micro reactor
and energy storage, achieving stable operation in both island and grid-connected modes and smooth switching between various control
strategies, providing high-quality electricity for loads and meeting the power demands in specific scenarios. [Method] Firstly, based on
the technical requirements and operational needs of the gas-cooled microreactor-based microgrid, the parameters of each power source
were reasonably configured. Secondly, according to the actual operational demands, the main electrical connection of the gas-cooled
microreactor-based microgrid was designed. Lastly, operational schemes were formulated in accordance with the multi-scenario
operational requirements and networking plans of the gas-cooled microreactor-based microgrid. [Result] The designed electrical system
and operational scheme for the gas-cooled microreactor-based microgrid enable stable operation of the nuclear microgrid under various
conditions, possessing capabilities for black start and independent reactor shutdown. [Conclusion] The design of this electrical system
holds practical engineering significance, contributing to accelerating the practical implementation of mobile micro nuclear power sources.
It provides high-quality electrical energy supply for regions such as remote mountainous areas, islands, and small industrial parks.
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multi-scenario operation

2095-8676 © 2025 Energy China GEDI. Publishing services by Energy Observer Magazine Co., Ltd. on behalf of Energy China GEDI.

This is an open access article under the CC BY-NC license (https: //creativecommons.org/licenses/by-nc/4.0/).

KimBHEE: 2025-03-05 f&E HE: 2025-05-08
HE&WB: TEEH TEARARREIE “SAHER S &0 3-8 B8 H R 5 &SR AR (KY19105)


https://doi.org/10.16516/j.ceec.2025-055
https://doi.org/10.16516/j.ceec.2025-055
https://doi.org/10.16516/j.ceec.2025-055
https://cstr.cn/32391.14.j.ceec.2025-055
https://cstr.cn/32391.14.j.ceec.2025-055
https://cstr.cn/32391.14.j.ceec.2025-055
https: //creativecommons.org/licenses/by-nc/4.0/
https: //creativecommons.org/licenses/by-nc/4.0/
https://doi.org/10.16516/j.ceec.2025-055
https://doi.org/10.16516/j.ceec.2025-055
https://doi.org/10.16516/j.ceec.2025-055

5 4 1]

P RO M RS T 61

0 3I%

TiC FiL 199 S5 A i BRI, T A% gl 17 2 HL 94 AT DAAR
i 5 TP RS Sl B [ A4 e, S AR EIE AG HL ) 52
Rro RN, T A] A% 3 1 2 IR 4 32 2R Ak fiE i S
A AL, 5 2 S S e L R i Sl kb 4y, ELAERE L
AR ] B R — AN 6 h, S S A
FEPRAEAC I B A o B T L7 i 2t HL A
IRSL TR DX A 0 A9 i 37 5t LA R ik 5
N, SRR IR E M L Lt 2E . B R
Fr 5, RIRFEAR SR T AR A IR Y AT AT PRI,
IERZSiV-a:=R IR d oy Fpu N o S Rae SN NS 0/ €7/ DO EX 8K 1)
I TS T, MELLH AL R GE T 54, RE DR
SR MHLZT, BT ROk T
BB RE G Y, SEAR R i /MAR R RT LAAE
BRI [ 36 R 1 O, S T RS s I S R R
(A A AR AL T iR e g7 25,

RS Bl S WO S WA g o A 3 L g — b
BIFIE A, IEBHT OIS, DU RB IR 40
SR E ML) A 8 1T R AR R | REAZ L TR
PR BT BRI, A& I B 3 /Y
Vi 2R RS W

AV O AT AT 22 A, HARMRH R 1
e AR L R R AR S i A7 RE 1 LSO R BT 3
M (48 /N, A 1] Bl 19 B AR L AT 5 22 RE TR
PR RO

T e Do B AR o ) P 22 Ao o O 5, R h 2
A F A & HL BT ZE I LR I 2%, S HL e £ Ak
TR, P e e AT AR

I A TR Rl AU ST T REIR R S
AR BEARSCR, BRI 38 T R INE S 2 4
P, B~ TR REAIL I AR 1 I ] )OBE 1 AR Tk )
SR, MEC TG R AT R S S i IR, X R G
TR G PEREJZ W S2 8L T 5Bk 1 A, Sl i I A Y
N7 R REWR AR R TT STTRE T AT R R B4R

Li b, WIS ON R RE S R T R A%
S0 3 5 S i ol v I AR B L AMIE S, B A K e
UEE 2 R e S R PR I 2R AR

BT, R A% 3l iR A H U5 A% 1 )
], P 5, 7 i X 5 S5 LA AR L I Y X
U, A RS Bl A L IR RE RS SRR T T R Y H )
PER, B8 G A A A TR R . HaR, R R

RV IS R0 s R LTI 2 €itE 1R
RE % 1t L &1 28 O B0 S r g, R B S B R it
MR A W IE R BT B, MRy X, i
T EHIE SRR SN, WIS Sl R A PRl
REAE A SCBE s P bR A AR E I BB IS o

SR, R H AT, 5% T al A2 S A L IR Y
S P 5 R A v R SE B, A5 AL T R A
B, 7 Bl 190 52 S 0k v A AL M JFG LA 8 9 3t S 97

xR IR, A SC S ] R g iR R A R R Y
BT T —E RO MBI RGE . %R
TS b AR Bl 0 52 B S A 25 1, L R B S R L
AT

I, A ARV IO SO I A BR R OR Jeas Ay
R, BTV RO Gl 9 rp BT A 5 B9 4% i TS
B, PR T 00 R A IR E S . HOR, 2T
i HEL VR AR B HL IR B e, BT OB L R
RERL. Fn, BIER R MR M2 Y5t
Fraa R M MTT %, BTs i %

1 SRR AR

SV eI — R 2SR Ve 2040 o i Y
SO HEFEAR, T IE () S RS54 . e alhE M 4
PEO DR A AR R L S5 K A ML R B
TUHERL B M 2 e R B RE IR 42 |

T AR GO I H 2 2 FE rT B B BB IR 4 I,
Ry 3zo i X D R B2 0 BRI L BB S, XA
VIO Il X L SR e e T B I an T P
SRR 577K
1.1 |RHUHEREBMEXK
1L1.1 HPdek

D) FHEH [ DR AE AR T 1 MW, HLRE 5T 7
2[R AR SR e E R

2) OHE R I 5 P B H IR AR DT 2 4

3) T B4 BB Bhe 7, A R
T PRI g L N S T S

4) SR X 1 LA IR i A T R BE T,

5) TR HE TR HL Y R B AT AR A AR R R, N R
SR H AL RE R R 24 .

1.1.2 s R

1) FH P Sk o oAt B U, G0 SR P A o — i 5

E



62 7 RETR A B £12%
2) L B4 B . OB AL 2 ) ., N
BB ELAT I C TR S s S T
3) 1P A Dok A EL g P o
1 BOSARACHL . HEALE 0. ‘ G v

1.2 SSRHERE Mt

M 1 FrR, R R R W g 4o 2 2K,
— N O B T, G 1 RO R
BLZE G fr, 2 AR B 0 6 g, 1 055005 B 4 4 FH f 67
AR S RGN 5 — AN AT,
FH P 5 SR AT F0 O I e I DR AEANMIE T 1 MW, BRI
AN B B E R 1 MW, FF e 3 AL, — 2%
Ffaf 250 kW, 4% i far o0 2 [ 300 kW, — 2% 17 fif
150 kW,

R SRBHERE R G

Tab. 1 Load of gas-cooled microreactor-based microgrid

] Wk b BE BUEIIRAW
SN HER LA 1 _
B4 2 _
Z) L
7 B 2 5 FH oL G 1 —
RV ECEY Wikl 1 —
— R g 1 250
— B 1 300
S 5
— B2 1 300
=2 A0 faf 1 150

1.3 SR RUER A MR IRIEE

ARAE L K5 P A IR T 2
SR BV O R L R, B E e K 1 () 28 R AL
55 A BE 2R G A D e T ) S R U, ol RO A S I o
YR zh S FCHLBESS, 1 M Bl A 1R 25 A A Lo
FLABR A, [R5 IR B RO i M 7 2 B4 RS 3l
LS A ERE 1, fHRE R GEh T2 R AR BR i A e
KBy R Ge b d ™, DR =% O A S8 7l & B LAE
SRR SR R I T A U SRR T

2 SRR MREIREEEEIEIT

2.1 kEETBYSHEEIT

TG R e RGeSV T HE SR AL B g Ay
Bl HE R 20 K AL 3l L, K TR 20 & bl & i
BT IE AN o Ra ik, 2544
WK 1 s,

B 1 PMSG R&4#E
Fig. 1 Diagram of the PMSG System Structure

R A V8 T By o 2 o 2 L A0 Ak ) e, B
o SR Bl B i AW T, S R B, R
K B HLERE BR £, 550 Hz, & FHLAE B n
1.65 77 r/min. U, AHLM L, BLE R 690 V; P, K
B i YR, A5G P R R B R AL B RR
iil, Btk 1.5 MW; P, R TR, Ry 1.5 MW; U,
JIEMEL, S 690 V; f, IT ISR, iy 50 Hz,

BT LIRER, XA R R LT S 0%
TF, CLFEREA XS EL p o BERE we BB E HUIRELHE 7,0

R LML i AR X (D) AHRERR T 5 p M 2.

n= 05 (1)

p
HRAE R (2) 75 U HUHLIG £ 0 o, 1727876
o = 26i0” (2)

HE RS R R (3) 18 PMSG 4 & WL W 5% 46 T,
—868.12,
Tmz—fE (3)
Wy
24 PMSG & Hin HH 40 G TR, B il AR e TR
FENE n, WAL ES A T, MR REE SR T, M4,
WERERE T AR A

Te:_gpwfisq (4)
V2P

.ng m (5)

AT

A
iy RHHLE TR g o, RIEA(5)5K
157204.09 A,

— Te
1.5piy,
R4 (6) 15 PMSG [IRESE w: 1.418,
22 LMEBIBEHE
SR TS B A5 HE o R RS I A ALK, 70
BIFIEHE I AR H F S0 R HLAILES I R 7 e i 4t
T E TR,

(6)

Y =



5 4 1)

S A LA B i 2 TR )i Skis 1T
A, FER R AL 5 6
1) % BRI B SHa AT V)R BUE A

Se>S.
Py >P, (7)
Or 2 Q.
EEVG AP
S S &2 AL A E DI F(KVA);
Py St & AL e A AR (kW)
Ore Seuh & LA AE To P M) (kvar) ;

S, — RKIBELLIETT AR ITEI R (KVA);

P, — KWNELLIEAT AR A TN (kW);

0. — KWELLIE1T T A TP # (kvar) o

Sev Po. Q. HYHAE 5 75 JE L S AL 67 far A LR 171
faf, 4R Frs:

Po=) PoKi+ ) PK, (8)

Q.= ) PoKitan(po)+ )\ PiKatan(p)  (9)

S,

D Po e S IE AT ) B B AL TR 2 A
(kW);

DUP —EEEE TR I R (W)

oo —— LI BN TR
KA

o —— I AR A

K,  ——1zH R H0.9;

K, ——izH R H0.32,

K SLIa 1T T T EAE DS
Sc= P2+ Q2 (10)
MR A F B 0 4 3 228 1T ) R, 1B
200 kW, TIREHCH 0.8 19450 A& AL -
2) W56 e FL ML o) 3t 28 ) A A A o

Sfe > & ( 11 )
A

S om SEh & FL ML AL B s £ fr B e R
fH(kVA);

Kor —— R PR i Tfar 224K, B 1.5,

IRV O R IABE R PER G B
i B A Gt CZE S Bl Ik FH A R 3 T e 80 B
OB I DR B S A LA A 2 e

YEws: [SRBOEMEBE MBI ARG 63
PZq=PZq0+K3PD+K2PJ (12)
Pzq0 = ZPDOKI +ZPJ()K2
0Ozq = Ozq0 + k3 Pp tan(epg) + K Py tan(gy)
(13)
Oz = Z PpoK; tan(ep) + Z Py K, tan(gy)
SZqZJP%q-i-Q%q (14)

K.

Py — AR S5 9 D fef (kW) 5

Oz — LA S5 1 TC ) B i (kvar) ;

Sz — HWALR S E ALTE S fr (KVA);

P ——E AR ML AL S0 Dy faf (kW) 5

Oz —— E AT HILALBLALIS sl % T ) 67 faf (kvar ) 5

Ppy —— CA WAL S F S AL G far (kW)

Py, ——EAALALR AL B Y L 6 e (kW) 5

K3 —iﬁgﬁ,

¢po FEL B HL A7 o i SRS T BT R

Oy AT IR ML I R G HLAL
FL AU P AT 5 B 2 48 AR B0 4 0k & FL AL
B 2L sl e 2 3R RE T, e e i & FEL LA RE 1)
5y 250 kW -5 2% 3 F IR 4225 A R, 25 L
ASCH FRL U 2 2 S A S S e AL
23 MHEERZREWMTE

RIFEITTE R, (ERER AL 2 &, —E M
RUGERE 2R G0, — B Ak /B R R 5 R R R 4,
THENEH. MEEREN AR EEZRRR
eI 2 . RGEVRIBIT ST HEE BT T,

1) i HEJi3 3l

R HE S Bl B, g BE 2R G0 A S & B AL 4H SR [R]
Y5 [ FH AT AR E (24 330 kW) o SET0 & HL ALY
SEINEN 250 kW, G 2 S % AECH 80 kW, 753
Byl B R AR O & F L H TR IAF 80 kW i
10 h, fBE RO R RN, B & & L)
IO, SERE TR/, H L — G RE R A TR K
40 kW, S5 W AMIET 200 kWhe

2)DiFiat Tt i

S R & B ML B 58 B, B TR 370 kW,
VIR Sei & Bbl. BUit, 2 B 6868 & L HLIL[R]
25 H A EL AN M iR . AN B fr A YR B2 AR,
B K0 715 28 46K 300 kW, % JE V8 Tk 1) 2 90
TR 15 kW/min, & HLALD) 58 i 300 kW 75 22
20 min, ZEULIAE], —EMEHE RS TIFE R 150 kW,




64 7 RETR AR

LERVE

HENAMET 25 kWh,

3P R

PEHE T AR rp 5 B ) Bk U B A 67 e, [
UiRia Tl 18, e R A2 468 300 kW, —E4if fE

AR IFE N 150 kW, B8N AME T 25 kWh,
28 b, R 2 UL B B, ek e i RE
B 25 A 400 kKW/400 kWh,

EX

24 ®BRIELIEIT

2 SR AT R M R AR A YR A R A R A, 1R
AT B A B R L R R AR 2 iR . 51
ERARGHL S, B ER 2 A R, SR 3
REZELZ . JF O . Bl e 3 G0 A i e A B TEAY
A, S TR IR I FE B e A A
R e e, T PR T T — o AL £ 2

ARG K R SR

[
[
' |
: | EHE
| |
, |
______ |
|
|l L LA L 4
, |
AR 551 | MIA | %43k e 2500
BBZI0[, | 230 Kw! oy | BBZ20
400 KW | QFA17 200 W
|
-
PCSI1 ﬁ | G BPA1/2
L& __ K T e L
/*\QFAU QFA14  QFAISS JFM A4S QFA13 QFAI2
y (HiE)
BFAlO 380/220 VAC

Do Domzz Doms Domas 3

% QFA21 % QFA22 % QFA23 %QFAM

A

% QFA25 % QFA26 % QFA27 % QFA28 % QFA29 %QFAZ]O

Y
A

WEhA RNiHE. & OBFAL F2aY 5K SO R IV ol SO | 11570 W 5115710 1 N N 7 T | N3 S B X Y G =
i LA A ffa i fi =g —EgfT g TG ()

i CIE Ly

TR

2 WEBHHEZBIRERESEREE

Fig. 2 Electrical main wiring diagram of a mobile miniature nuclear power source

3 BITARIRMA
3.1 BITAE
MRS BT Y Ve SO S It I W 465 4, 03t T
WA I T %, WlE 3 R

1) SO HERE sl B Seil &k L de A 3, Sk
P ML R FH 0% e F R i, 37 32 i B4k FL R T
W, B EIER R, RE RS 1 )3 30, fkhE
R0 1 R R, AL & AL — & 4ERF A
BELR Y L RIS B 5 A RE AR 4G 2 U 30, i RE R &L
2 SRR W45 s it RE R G0 0 sh ot =2 I, AR Tt
TG a3, R FErh, 2 EAERE R G AL & AL
— AR R B SR R SRS, Seih R
LR AT, fERE 2 IR A ME 1T, B A SR
TUMETSCH 2 AT R8T B B

2) R N HET R E T A T RE T A, 2 &
it BE R A X 42 i A R 58 B H R AR . & Hl
BLFE B B R & (48 4 A HL, 7 & B AL R T
R, ThRZH G R Gk . 7E LR R L7
o 5 | R A3 58 SR T R ), e AR AR £ 28K 1) Ty R S
IZRIUHL

3) S IOE M 45 3 ot R AR R s i R v, i B M
T E AL, SR ORI IR BE DR, 72 & s ALT) R AL

kR, BB AN ER G . Sl A e LRI A BE AR
G S [F] 2 45 22 A B L TR AR, DRAIEASHE S AR

Ok GG
32 {FEWIE

7£ MATLAB/Simulink 71 4% % 401 €] 2 fIf 7 <,
RO N RS, T 4 T oL ELIE, 7 H45
AN 4 R, 0~ 50 s 52 2 HE S shid 2, 50 ~ 65 s



0 10 20 30 40 50 60 70 80 90
t/s
(b) RGLHiH

1400 -

5 41 WU AT BRI R SR 65
S —— T T - __ 1500
AR Jii2) H PEE=En —IMSG
| samgnbUeg] e izt | I 2
| lEvai M%%ﬁ@ﬁ%%ﬁ% | 1o e A
| { | s K
| { | 2 a0 BOBRIEEE o R
| Al R L | S
| || IR A e, |
| |t ||
! I !
| e A @ |
| |
! | < | -500 S S S
\ I | 10 20 30 40 50 60 70 80 90
| | [TB R, | s
} WL SR LS \ (a) # R
|
C e 5081
| W2 A
\ 504
| Sl L N
‘ FrERGUHL AR £ 500
| v
| SR 496
| SRR
} 4921
|
|
|
|
|
|
|
|
|

B3 ETARAMKRE
Fig. 3 Overall process of the operational scheme

TN HEYRIBTT, 65 ~ 90 s J& [ HESEHES 2

1) 2R HE g sl B2 0 s B, 483 & AL sh#
AT RELR T R 5 s I, BERE R GE 1 HEA, I
Se e — Yk H7 A2 ik H R 7 s B, A RE R 4L 2
A, —RZ 520975 11 s f 16 s 7 HHEA 24>
F L By, niE] 4(c) Bt . WAl 4(a) FIER, 5 fg i
JNEE, fEBE 1. 2 SE3g o, {0 Rl A5 58 Kk DR,
itk RED A 0; ANTET 4(b) Frm, SE R Hifs RGEMIR
50 Hz, 20 2% e 1 o 72 v, 2R G0 00 48 % 2 1 [ A
11+0.5 Hz, 30 s B, & HUALIMR I 25 TF 05, 45 B
i F 725 75 HL, 40 s BF, A BRALALMN R 45 01 g, Al
MLk A HL Bz 17 RS, FH 2 6600 r/min Ji5 % 4
iE17; 46.4 ~ 48.4 s, K HAMLIE A B HE TR EL 1, T
A 1.0633 77 r/min, & W HLAS N B B is 475 7R
48.4 ~ 53.4 s, KHALIE AR B ITH B 2, K HHLH
M Bhis T A iatT, JHE R 1.65 J7 r/min, K
P B At 2 an 5] 4(d) Bz . BEAE & s P Hh 2
RIGIN, WA 4(a) s, 5270 & HLAIL ) 3035 T FEAIR,

—_

(=3

(=3

(=)
T

0 10 20 30 40 50 60 70 80 90
t/s

(c) ARG fif
x10*
1.6
12+
Eo8l
g 08
~
04
0

0 1I0 2IO 3IO 4I0 s SIO 6IO 7I0 8IO 9IO
(d) PMSG## it
4 HELRE
Fig. 4 Simulation results figure
55 s I, SE0M K FRALIR B AT, e Hy 2 i RE 4 FF
QTR =2 NI T SN GEA L) = R By o
2) S W Bl R as Ay ad A i BT 4(e) BT,



66 R RETR A I

LERVE

56.4 ~ 59 s, %Az A DU K ANER £ ey s bl 1A 4(a) BT,
TG INEE, 2 A E R SE R T2, & WAL H B
TR BRI, B & H AL RGN, G4 R )
RGN Rl 4(b) o1 WL, FE e i A Sh A R, R
B ARk B9 Bl A 32 +0.5 Hzo 61.5 s I, SE3h & HL
HLUE B2 A 62.6 ~ 65 s, %A 1 Bk DU 6 A5 7 Air , 1
Kl 4 AT 0L, FEIX AN b R, TloH X ) 3R, R
FRfaE -

3) J N HE 45 HE O AR . & 4(d) BF R, 68.8 ~
73.8 s B}, PMSG it AZE #ia 17 Br B 1, (] 4% 5
1.65 J7 r/min [£% 1.0633 77 r/min. {1l 4(a). & 4(d)
F7R, 73.8 ~ 75.8 s Iif, PMSG HEAZS BG4 TRY B 2, 1
shiaty, WA i 1.063 3 J7 r/min [ % 6600 r/min,
75.8 ~ 81.8 s i, PMSG & % #1217 (6600 r/min), HL
st TBr B, WA 4(d) s, 81.8 ~ 82.2 s, A HIHLAE
PR 2 0, RGIFHETE N -

4 g

SCEEER X — LRI SR, Al RS B N S L IR A
FAAERI A B/ BRI T ™ B S A ) Bt o m] RE 1R
R AR R, $& i1 T — Rl T o HoR gl
s WO AZ R IR RGBT T 58 %7 S
BT 17 1 RE TR AR DR T ST I 1B B A

B, o Hr TR RO R R B ROR 53R Kz
FrEoR, G HECE T4 RIS, Hak, BT 5008
AT RO TRAEEL . &5, HREY s
R MT5 58, i€ T as 4777 %, BSR4 F T
UL N LR ORI R 2 s 1T, R &R E s &
TS AFHERE ST

g L, TR I A O R R R R ST
7 S8 HA S b AR RS, A R n] 2 sh i A
S Z N T3

TET SO e 19, R 28 4 I v B R
SRR 1 AR 5L AT FRA BRI TR R A v o
B AT P AR R R ROM L, R RTHR R R R R
GE R AN ASEAR A A5 A BB TR LR, DL HE
B R GRS Al FHAE BRI FE 0 M ] o

S E 3k

(1] 25k, Waz, SKTEIT, 4. % EERS Bh I S ek IR T 14 e R it
FRE ik [1]. v E H L TR 2447, 2023, 43(7): 2677-2688.
DOIL: 10.13334/j.0258-8013 pesee.212761.

(3]

(4]

(7]

CAI S, XIE Y Y, ZHANG Y P, et al. A sequential service
restoration method for microgrids considering optimal allocation
of mobile emergency generators [J]. Proceedings of the CSEE,
2023, 43(7): 2677-2688. DOIL: 10.13334/1.0258-8013.pcsee.212
761.

BAFEAZ, b4, SRR, 55 IV A IR i SRS 2 L R T
A R g (1), i &R g8 H 3k, 2019, 43(10): 53-59,
141. DOL: 10.7500/AEPS20180730011.

ZHAO Z S, MENG Z Q, ZHANG J F, et al. Control strategy of
coordination and equalization for diesel generator and energy
storage system in emergency microgrid [J]. Automation of
electric power systems, 2019, 43(10): 53-59, 141. DOI: 10.7500/
AEPS20180730011.

FBr, MR, U, A5 T RCE R EZ M I E BB AR
GEREITRERITTE [I]. i RGO ST, 2025, 53(1): 59-70.
DOI: 10.19783/j.cnki.pspc.240347.

GONG L, TIAN M, DONG Z C, et al. A recovery method of
cyber physical power system considering secondary disasters [J].
Power system protection and control, 2025, 53(1): 59-70. DOL: 10.
19783/j.cnki.pspc.240347.

/R, BRI, sk RIE, 2. 9¢F Z A T R 3 2 LI A
sy R (7). i J1 R4 A Bk, 2017, 41(15): 107-112,
149. DOI: 10.7500/AEPS20161008011.

HE X L, ZHANG L Q, ZHANG J F, et al. Formation scheme and
decentralized control of microgrids consisting of mobile
emergency power sources during natural disasters [J]. Automa-
tion of electric power systems, 2017, 41(15): 107-112, 149. DOI:
10.7500/AEPS20161008011.

RIRHE, KL, B, 45 S ok AR IS T T R (1), &%
Bl 1 TR, 2024, 453% ) 1): 58-62. DOI: 10.13832/j.jnpe.2024.
S1.0058.

SITQ,DUY, YIK, et al. Study on automatic plant startup and
shutdown operation schemme for gas-cooled micro reactor [J].
Nuclear power engineering, 2024, 45(Suppl.1): 58-62. DOI: 10.
13832/j.jnpe.2024.S1.0058.

IR, IMIE, XS, 45, T Db AL AL 3 1y /N B RS B L U
HETRIETHSE [1]. B, 2021, 44(9): 090602. DOI: 10.
11889/5.0253-3219.2021.hjs.44.090602.

HOU C, SUN Z, ZHAO S Z, et al. Power flatten of small
transportable nuclear reactor core based on co-evolution algo-
rithm [J]. Nuclear techniques, 2021, 44(9): 090602. DOIL: 10.
11889/5.0253-3219.2021.hjs.44.090602.

FE| AR IRUR), BRFBORER. TR AT UL AR SRR
L) Bg3E A [EB/OL]. (2021-11-29) [2025-01-08]. https:/
www.gov.cn/zhengee/zhengeeku/2022-04/03/content 5683361.
htm.

National Energy Administration, Ministry of Science and
Technology of the People's Republic of China. Notice on the
issuance of the "l4th Five-Year Plan for Scientific and
Technological Innovation in the Energy Field" [ EB/OL]. (2021-


https://doi.org/10.13334/j.0258-8013.pcsee.212761
https://doi.org/10.13334/j.0258-8013.pcsee.212761
https://doi.org/10.13334/j.0258-8013.pcsee.212761
https://doi.org/10.13334/j.0258-8013.pcsee.212761
https://doi.org/10.13334/j.0258-8013.pcsee.212761
https://doi.org/10.13334/j.0258-8013.pcsee.212761
https://doi.org/10.13334/j.0258-8013.pcsee.212761
https://doi.org/10.13334/j.0258-8013.pcsee.212761
https://doi.org/10.13334/j.0258-8013.pcsee.212761
https://doi.org/10.13334/j.0258-8013.pcsee.212761
https://doi.org/10.13334/j.0258-8013.pcsee.212761
https://doi.org/10.7500/AEPS20180730011
https://doi.org/10.7500/AEPS20180730011
https://doi.org/10.7500/AEPS20180730011
https://doi.org/10.7500/AEPS20180730011
https://doi.org/10.7500/AEPS20180730011
https://doi.org/10.7500/AEPS20180730011
https://doi.org/10.19783/j.cnki.pspc.240347
https://doi.org/10.19783/j.cnki.pspc.240347
https://doi.org/10.19783/j.cnki.pspc.240347
https://doi.org/10.19783/j.cnki.pspc.240347
https://doi.org/10.19783/j.cnki.pspc.240347
https://doi.org/10.7500/AEPS20161008011
https://doi.org/10.7500/AEPS20161008011
https://doi.org/10.7500/AEPS20161008011
https://doi.org/10.7500/AEPS20161008011
https://doi.org/10.7500/AEPS20161008011
https://doi.org/10.7500/AEPS20161008011
https://doi.org/10.13832/j.jnpe.2024.S1.0058
https://doi.org/10.13832/j.jnpe.2024.S1.0058
https://doi.org/10.13832/j.jnpe.2024.S1.0058
https://doi.org/10.13832/j.jnpe.2024.S1.0058
https://doi.org/10.13832/j.jnpe.2024.S1.0058
https://doi.org/10.13832/j.jnpe.2024.S1.0058
https://doi.org/10.13832/j.jnpe.2024.S1.0058
https://doi.org/10.11889/j.0253-3219.2021.hjs.44.090602
https://doi.org/10.11889/j.0253-3219.2021.hjs.44.090602
https://doi.org/10.11889/j.0253-3219.2021.hjs.44.090602
https://doi.org/10.11889/j.0253-3219.2021.hjs.44.090602
https://doi.org/10.11889/j.0253-3219.2021.hjs.44.090602
https://doi.org/10.11889/j.0253-3219.2021.hjs.44.090602
https://doi.org/10.11889/j.0253-3219.2021.hjs.44.090602
https://doi.org/10.11889/j.0253-3219.2021.hjs.44.090602
https://doi.org/10.11889/j.0253-3219.2021.hjs.44.090602
https://doi.org/10.11889/j.0253-3219.2021.hjs.44.090602
https://www.gov.cn/zhengce/zhengceku/2022-04/03/content_5683361.htm
https://www.gov.cn/zhengce/zhengceku/2022-04/03/content_5683361.htm
https://www.gov.cn/zhengce/zhengceku/2022-04/03/content_5683361.htm
https://www.gov.cn/zhengce/zhengceku/2022-04/03/content_5683361.htm
https://www.gov.cn/zhengce/zhengceku/2022-04/03/content_5683361.htm

5 4 1]

P RO M RS T 67

[10]

(11]

[13]

[14]

11-29)
2022-04/03/content_5683361.htm.

IRE, 0%, BT, 5. ROk sh SR T SRAIETT
B [J]. Bsh 1 TR, 2024, 45(1): 139-144. DOL: 10.
13832/j.jnpe.2024.01.0139.

QIU L L, FAN S, WEI X Y, et al. Dynamic characteristics

[2025-01-08]. https://www.gov.cn/zhengce/zhengceku/

analysis and steady-state operation scheme design of gas-cooled
microreactor [J]. Nuclear power engineering, 2024, 45(1): 139-
144. DOLI: 10.13832/j.jnpe.2024.01.0139.

W7 HL, WA, 224, 45 JETRERE RIS ML 2 RS TT A B
TRLH T 5 2 IR G FL T S LR SRS (7). WO A sk A,
2021, 41(5): 254-260. DOI: 10.16081/j.epae.202104021.

YANG W L, TU C M, LAN Z, et al. Flexible interconnection
strategy between DC microgrid and AC distribution grid based on
energy storage flexible multi-state switch [J]. Electric power
automation equipment, 2021, 41(5): 254-260. DOI: 10.16081/j.
epae.202104021.

WA WA R S A RGN EATR [D]. Kb W
BIREE, 2017.

CAO M L. Research on optimal configuration of hybrid energy
mobile power generation system [ D]. Changsha: Hunan Univer-
sity, 2017.

ARANEA, BERETEE, By oKkoR], 465 Mo KA & B S e 2 AT
(e R i S RE RV B IEWESE (90, AL U1, 2021, 40(1): 95-
105. DOI: 10.19585/j.zjd1.202101015.

LINJY, TANG L C, YI Y L, et al. Study on emergency energy
management method for islanded microgrid with mobile energy
storage vehicle under extreme weather conditions [J]. Zhejiang
electric power, 2021, 40(1): 95-105. DOI: 10.19585/.zjd1.2021
01015.

F . Tl TR sl v IR A SR A B IR S AT
FEDFEEM [D]. Jbt: dbi 12 dbat), 2024. DOLI: 10.
27140/d.cnki.ghbbu.2024.000739.

GAN Y. Modeling simulation and system power prediction of
Helium Xenon Brayton system based on land mobile nuclear
power supply [D]. Beijing: North China Electric Power
University (Beijing), 2024. DOI: 10.27140/d.cnki.ghbbu.2024.
000739.

TR, XU, PR, 45 SR ORIORL BT P AR
WaRE (I EFRERlAE R, 2021, 55(11): 2062-2069. DOT: 10.
7538/yzk.2021.youxian.0026.

ZHANG C L, LIU G M, HE K, et al. Research on influence of
neutronics characteristics in fuel design of micro gas-cooled
reactor [J]. Atomic energy science and technology, 2021, 55(11):
2062-2069. DOI: 10.7538/yzk.2021.youxian.0026.

BOH, R4, WARTT, A5 T () T P2 RE DR IR 100 v E T A
e T &AM T BN (1], o RGP S,

[15]

[16]

[17]

[18]

2016, 44(19): 10-16. DOI: 10.7667/PSPC151709.

ZENG J, XU D D, GUO H F, et al. Renewable energy-oriented
micro-grid power quality characteristic analysis and comprehen-
sive evaluation [J]. Power system protection and control, 2016,
44(19): 10-16. DOLI: 10.7667/PSPC151709.

S04, FAAT, FAEWH, 5. & LB BRI PG
BH s E ALY [T, s RGO S, 2023,
51(17): 37-48. DOL: 10.19783/j.cnki.pspc.230071.

HEL G, WANG Y C, WANG T T, et al. A two-stage black-start
restoration optimization method for a microgrid containing multi-
type heterogeneous resources [J]. Power system protection and
control, 2023, 51(17): 37-48. DOI: 10.19783/j.cnki.pspc.230071.
WM, TV, BHF, 2. Btk VSG A a4 il SR 3l Y IS fik
HL R E IS TEE SRS (7). W R G A 3 ik 74z, 2024,
36(10): 117-126. DOI: 10.19635/j.cnki.csu-epsa.001401.

ZHAO H, WANG T, HU P, et al. Control strategy for stable
operation of islanded microgrid with dual-drive of improved
VSG and improved droop control [J]. Proceedings of the CSU-
EPSA, 2024, 36(10): 117-126. DOI: 10.19635/j.cnki.csu-epsa.
001401.

FERRE, XU, M5, 55, SEBIXUE % 2 S50 01 2 B it A H
AEERCESRM (], ) RGP S, 2017, 45(18): 62-68.
DOI: 10.7667/PSPC161470.

DU K, LIU Y, YE M, et al. Capacity configuration strategy of
energy storage power station when assisting the wind farm in
integrating into the preliminary black start [J]. Power system
protection and control, 2017, 45(18): 62-68. DOI: 10.7667/
PSPC161470.

Rivedte, B, b APLH ) BR)E B3h S R 22 Sk LA
B g Ma s sy (3], B AR IR AL, 2023, 10(2): 92-
100. DOLI: 10.16516/j.gedi.issn2095-8676.2023.02.013.

XU X Y, MAO J F, SHEN Y. Research on the configuration
scheme and starting method of black start and emergency diesel
generator unit in gas turbine power plant [J]. Southern energy
construction, 2023, 10(2): 92-100. DOI: 10.16516/j.gedi.issn20
95-8676.2023.02.013.

fEE B

BRiE GEGEES)

1980-, 55, g TR, A1, F2EM G
TF k. o I 4 ) 52 A F 58 TAF (e-mail)
jianggl@cnpe.cc.

(m#E vt5H3xE)


https://www.gov.cn/zhengce/zhengceku/2022-04/03/content_5683361.htm
https://www.gov.cn/zhengce/zhengceku/2022-04/03/content_5683361.htm
https://www.gov.cn/zhengce/zhengceku/2022-04/03/content_5683361.htm
https://www.gov.cn/zhengce/zhengceku/2022-04/03/content_5683361.htm
https://doi.org/10.13832/j.jnpe.2024.01.0139
https://doi.org/10.13832/j.jnpe.2024.01.0139
https://doi.org/10.13832/j.jnpe.2024.01.0139
https://doi.org/10.13832/j.jnpe.2024.01.0139
https://doi.org/10.13832/j.jnpe.2024.01.0139
https://doi.org/10.16081/j.epae.202104021
https://doi.org/10.16081/j.epae.202104021
https://doi.org/10.16081/j.epae.202104021
https://doi.org/10.16081/j.epae.202104021
https://doi.org/10.16081/j.epae.202104021
https://doi.org/10.16081/j.epae.202104021
https://doi.org/10.19585/j.zjdl.202101015
https://doi.org/10.19585/j.zjdl.202101015
https://doi.org/10.19585/j.zjdl.202101015
https://doi.org/10.19585/j.zjdl.202101015
https://doi.org/10.19585/j.zjdl.202101015
https://doi.org/10.19585/j.zjdl.202101015
https://doi.org/10.19585/j.zjdl.202101015
https://doi.org/10.19585/j.zjdl.202101015
https://doi.org/10.27140/d.cnki.ghbbu.2024.000739
https://doi.org/10.27140/d.cnki.ghbbu.2024.000739
https://doi.org/10.27140/d.cnki.ghbbu.2024.000739
https://doi.org/10.27140/d.cnki.ghbbu.2024.000739
https://doi.org/10.7538/yzk.2021.youxian.0026
https://doi.org/10.7538/yzk.2021.youxian.0026
https://doi.org/10.7538/yzk.2021.youxian.0026
https://doi.org/10.7538/yzk.2021.youxian.0026
https://doi.org/10.7538/yzk.2021.youxian.0026
https://doi.org/10.7667/PSPC151709
https://doi.org/10.7667/PSPC151709
https://doi.org/10.7667/PSPC151709
https://doi.org/10.7667/PSPC151709
https://doi.org/10.19783/j.cnki.pspc.230071
https://doi.org/10.19783/j.cnki.pspc.230071
https://doi.org/10.19783/j.cnki.pspc.230071
https://doi.org/10.19783/j.cnki.pspc.230071
https://doi.org/10.19783/j.cnki.pspc.230071
https://doi.org/10.19635/j.cnki.csu-epsa.001401
https://doi.org/10.19635/j.cnki.csu-epsa.001401
https://doi.org/10.19635/j.cnki.csu-epsa.001401
https://doi.org/10.19635/j.cnki.csu-epsa.001401
https://doi.org/10.19635/j.cnki.csu-epsa.001401
https://doi.org/10.19635/j.cnki.csu-epsa.001401
https://doi.org/10.19635/j.cnki.csu-epsa.001401
https://doi.org/10.19635/j.cnki.csu-epsa.001401
https://doi.org/10.19635/j.cnki.csu-epsa.001401
https://doi.org/10.19635/j.cnki.csu-epsa.001401
https://doi.org/10.19635/j.cnki.csu-epsa.001401
https://doi.org/10.7667/PSPC161470
https://doi.org/10.7667/PSPC161470
https://doi.org/10.7667/PSPC161470
https://doi.org/10.7667/PSPC161470
https://doi.org/10.7667/PSPC161470
https://doi.org/10.7667/PSPC161470
https://doi.org/10.16516/j.gedi.issn2095-8676.2023.02.013
https://doi.org/10.16516/j.gedi.issn2095-8676.2023.02.013
https://doi.org/10.16516/j.gedi.issn2095-8676.2023.02.013
https://doi.org/10.16516/j.gedi.issn2095-8676.2023.02.013
https://doi.org/10.16516/j.gedi.issn2095-8676.2023.02.013
https://doi.org/10.16516/j.gedi.issn2095-8676.2023.02.013
https://doi.org/10.16516/j.gedi.issn2095-8676.2023.02.013
https://doi.org/10.16516/j.gedi.issn2095-8676.2023.02.013
https://doi.org/10.16516/j.gedi.issn2095-8676.2023.02.013
https://doi.org/10.16516/j.gedi.issn2095-8676.2023.02.013
https://doi.org/10.16516/j.gedi.issn2095-8676.2023.02.013
https://doi.org/10.16516/j.gedi.issn2095-8676.2023.02.013
mailto:xiaodouzi20170608@163.com

	0 引言
	1 气冷微堆微电网架构设计
	1.1 气冷微堆微电网需求
	1.1.1 用户需求
	1.1.2 应用场景需求

	1.2 气冷微堆微电网负荷
	1.3 气冷微堆微电网电源选择

	2 气冷微堆微电网电源及主接线设计
	2.1 永磁同步电机参数设计
	2.2 柴油发电机容量确定
	2.3 储能系统容量确定
	2.4 电气主接线设计

	3 运行方案说明
	3.1 运行方案
	3.2 仿真验证

	4 结论
	参考文献

