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Research of DC emergency distribution system in nuclear plants
WU Xi, YU Ting, WANG Junzhuang, CHU Shaoxian, SUN Hui
(China Nuclear Power Design Co., Ltd., Shenzhen 518000, China)

Abstract: The emergency distribution system plays the most important role in the deep defense system of nuclear
plants,and is directly related to the safety of nuclear plants. Currently, in China and foreign nuclear plants, the
power distribution system generally adopts an AC system. Although the AC system is the mainstream solution for
various distribution systems , it also has some drawbacks , such as relatively complex protection and control, high
line losses, multiple power access restrictions, and the risk of common faults. In contrast, DC distribution systems
have advantages such as larger transmission capacity, lower transmission loss rate, higher power supply quality,
flexible and friendly access and control.This article proposes a kind of DC emergency power distribution scheme
for nuclear plants, which was verified through simulation and experiments. This scheme can serve as a reference for

the current design of emergency distribution systems in nuclear plants,.
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Fig. 1 Flowchart of research method

2 HEMR

21 HRl HBREEAE

Az ARERILHR A R
WL 2% 07 AR B i e Bt R T OLRY
ok, EXTREshA% BT SBOR &k i BE LR T
R, R TRETERT N AR R
i %
FEIRAZEILAR R M SRR T =, )
IE# iz 7 lE, A/BZISBO. & fit i bl 2k R 585>
A H L BRI L0 KV & bRk it . %R
J RS RUIRCRT A R S il L LR R 2%
I, SBOSEii & LiEzh, JFin TiFSBOR &b}
2% T BE 2T 38 it e,

ASCAR BRI B RLRC HL T = An ]
2FfR .

10 KV b7 ik ek A%l B%I| 1© KV o7 ik
LEATI01TR LEBI10ITR
10 kV/0.69 kV 10 kV/0.69 kV
ReTt o By
FSBO " 'LEA ~— — T LEC™ ~ 1 LEB ~ !
I 2 4
yoe  DODC RIS DODC e
At PO
LLA LAP [HU LAQ LLB

Sl g AL

B2 HRl ARB&ZAR

Fig. 2 DC power distribution scheme for plants
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Tab. 2 Typical operating conditions of nuclear power plants
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Fig. 7 Voltage-curve of SBO bus under typical operating

conditions
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Tab. 3 Simulation results of typical operating conditions
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Tab. 4 Test items of DC emergency distribution system
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