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Reliability and Economy Assessment of Multi-terminal Flexible
DC Distribution Network
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Abstract: [ Introduction | With the development of flexible DC technology and more and more distributed generation and energy
storage equipment connected to the grid, in order to better satisfy new energy access and development of urban smart distribution
network, this paper assesses the reliability and economy of flexible DC distribution network. [ Method | This paper calculated the
reliability assessment of Flexible DC Distribution by Minimum Path Method and evaluated the economy, which selected the
demonstration project in Zhuhai as the research object. [ Result] With the localization and maturity of IGBT and IGCT devices, the
economy and reliability of Flexible DC Distribution network will gradually be better than that of AC distribution network.
[ Conclusion ] The relevant research results of this paper can provide important reference and foundation for the construction of
flexible DC distribution Network projects in the future.

Key words: multi-terminal flexible DC distribution network; AC distribution network; reliability ; economy

EAER, T A BRI AR A AOR RS
HAFAEIREE 15 Y S5 RE IR A4 5 A 18 20 A U RE TR
S MR SRR IR A R, T Y
Sl T P 0ER  S JE E FEL RA)  a f e  3E R T
RGN SEVESE R, W, BEE BRI DGR
PRI RE L o8 S8 A s CRE RO R I, AT 75 250 B
A BBC AL AT, TR AEAT AR T R R SR
FLRACH M

RS EEA. 2020-05-14  {EEEHI. 2020-09-07
EeWB.: PEAEET AL E A TR STk R e
ARHFFE” (EV04421W)

55 H AT T ST EC R AR EE, SRk B A

HEAREA LR (1) AEZEMR H A2 T ie M2k
HOE A R IR (2) MRIBCR AR, Rt

HUBREMR; (3) PIsthdy, SERpIPRPGEFEE, 1]
e ARG EENE; (4) faRBTER, ETKN
BORTEHEA 5 (5) HAT B SAA & e, Ui
FEIELF; (6) SHBEIRMERERCS4r; (7) SASCiir
PSR HLRF IR DN RE SCRE, LA SR 145 (8) Htm]
FEVER o 20 A B L AR GURH T S B LR
PCHLM, BERESCELZ om Il ey, AESE Ly i AL T RE IR
I 10 2 i 1T AR R P I ) R JRE A 3K, T 22 g 2 T 1)



68 FE T REVR AR

%76

W A& Gt tr 07 A E B RS TS s i T EE R . [N
1M, 2 v 2R A H O 0 A T S HEL T e
BT s B

FURT S B R SEBr B A TR A 2, %
B P B C HL I B DR ) S R B A L P R
Al LIPS 37 4 iU AN E 1 Do SN W )
FEVEMA GBI AL TR R B BL . BEE AR
R 22 B B IR R I s i TRl ORI
AR R 45 P Al . R B R B A AR
G¢, #RERR ZENE ELAACH M B Al SRR DAY o
TG A S LR L R AR R T AR, AR SC
Ve BCBR IR 3 53 5 22 i A M AU IRC P 0 7R Y AR AR 4D
VERWIFERT R o X 32 B H 0 o B S SR T A R4 7 AT
FEVERAR, R R/ NS R BRI R 7R TR
ST PR, A I AR S B B A X 3
LR R AT SRR o B, SR B A 25 I
PEATENEI T

1 ZERMNMAZRTHT

1.1 BB i Sk

VL JLAESR, BEF N2 50 7= b 45 F4 5 8 4% Fnf
R, AR =AY A R, AN Tl ek A
B P X HTREFR RN, X AT FEE 4t A AH X
FARE . B RN T A H B 2 050 A X R
AEAE 35 22 SRR A Aar P R T 67 Al B — B8 U R4
Del DX, BA B4 T R DO 91 1 45 4 AN g i 2 s AT 2
Ko PRI A 3 7 TR el el DX () R e, e B
R ER T HEER 10 kV, HIEARER
40 MW R Z et R BC LI, AFEER (20 MW) |

L T

fﬁw +10 kV/
o — o

410 KVEHRB RS

ST (10 MW) . I (10 MW) il SR
bel R R it (2 MW) 7o Sl iz 2 e vk E IR
A TC M 2R 48 B AT DR AR 55 A e R sk T A
AT DG 3 12 5 B TC R 3 O e T 1 O ] s
Tl el X Y BRI 3 TR, HEh iR Tk J
B RE R . A B R4 R FL R 3% 2 1 WL ) DC/DC A8
g%, AT DAAE TR 22 70 H N LR BE O FL Bl
ZEFn L, T DLAE s L R S L SR A TS
H, 3 38 2f DC/DC 4 i #% X BN i ff fiE . DGR
FL IS E R B AT K & H B 8 3 2o B AR R 25 i
B EL AL R e XN far i, R 2 AR
REfEfE 2B RE G P o [RIITE RGEARE Ay Toll Bel X
BEEET, Z Tl e am e | g REf s & R
e N AT SFIE L — A BN, S RGN Y B A
HEEL, AYRREE bl R G A b n]
1.2 SimFHEEIRA S MWK

=t IR M B ECHE RS LL 110 kV XSG 1148
H 3 HP R B 10 KV BEZR AT 110 kV 3 578 H i Hop—
BeREZAE N ERUE, 3 3 2 10 kVAC/ VAC
kVDC ZE Mg it sl ——XG L et o T, TR R0
il I, DATATEE ST, = ELU AR G0, e rpoRs L4 gt ol 11
2 £10 kV BR B IF 0 1 £10 kV 28 8% T # — [l
+10 KV R £ +10 kV BRI FE B R U5 . 78 Bk R
JEVEIE & — 510 kV/£375 V/+110 V =355 1 H AR
JEAR, £375 V EL T M EZA 0.2 MW 2 THOBAR |
1 MW/1 MWh HLAL 24 fifRE . 1 MW L 78 HUAE 45 R
TEPEGER . £110 V BN DA 2 M . EL R
W B 22 i 22 T C ) A I 28, ani&] 1 s o

[ 10 MW ‘
. — ,f@ ;2

G 1L S LU 3 1T
+10 KV LI

Bel X LB AL 1
+375 V

L8 !
AR RUE N2

1118

_______

ik é%ﬁﬁﬁﬁiﬁﬁm

02 MW | MW FeHAR

1MW

0.5 MW 0.5 MW

1 B BRI K 45
Fig. 1 Diagram of flexible DC distribution network
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Fig. 3 Diagram of DC transformer
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Fig. 4 Reliability prediction model of DC transformer
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Tab. 1 Reliability parameters of multi-terminal flexible DC distri-
bution network
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