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Table 1 Conversion types of grid connection
for distributed generations
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Table 2 Conversion types of various loads
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Fig.1 Examples of DC distribution network
structure in USA
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Fig.2 Structure of communication DC
distribution system
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Fig.4 Connection between HV AC bus and LV DC bus
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Fig.5 Connection between HV DC bus and LV DC bus

W T R B R RE T R R LR B 2N
el A Ah 2 AR IR ST BT A — AR FL T A 2 3R
J7 S HAT R A I S
222 BRFEIBIEMN

5 22 i E FEL O A [A) O I R TR A L B 2
A NAEH T L3 SR TR i AR L RTERAR S
K6 Fras, AR S5 H B AT A [ 64 it i T 5E PR A
R AR W 2 ERE . R SEBristit i | 75 2R 45 B
IDASER77RE g £ e prd iU KIS /2 v

Britb ZAh 5o 2a R 2] T ARG R A 7
B B 2 A 2 A RLE A R0 e i i I PR £
HIRARIZE 54 TR D HIR B BE R B R LAY
i M 122 A 45 Fof L U5 G467 AN [R) PR B8 2k 2 18] AT LA
S AR ik 0L 1) By AR AL | A i B A v
FI X F S5 A 5 FE R 5T

TET S IRI F 45 K v | e BB T 3 E — ) B A8 1)
A T B AL TG R O et R AT B Rl S A U
URHEAT HURE e 40, ol T LA A A oA xR R Y
FORAK A7 B AR g 8, S RReafUn) K PR3 42 o e 5 45
FAXS 28 55 o (B 2 C A 0 HP i — 2B U B 2
B BRI R A T PR O R A5k T AR AR S SR KR
AL QR 5 1

1 i {36 P B R R ORI BR A
HLRE 50 25 7 38, 55 0 A OB DA XU ol . 2 —
R e s ot W R SR S S AR PN 12
i) DU I R 2% O 5% R 97 i £ D) 2 55—l el 5k
PR ftt | AN 2x 3 R DX ) 45 ri Sl Rk v, Pl
B i o R AF B % 5 DR Ml X A S 7, AL T R B A
fEEIFIE] I T AR

PRARC R 235 A AT B e A R R T SR Y BR R
HAE R — L BB R | PR s Bl 1 | AT
B o7 5 P g, LA T L #2931 45 g
Fris AT, A T VDI SRR | AR e i R FL S5 4 4 25 1
WREETT G BIAE  FRARTEC H 254 X DR 37 26 170 g
SRAR G H ph Tt A T S P R K R TR
T IS A T L IR K R B R



%6

IS U o B (57)

| X DC/DC || fififig HiL || MRE R | KLhg
T o e "- BR[| ReR || - J@ P
— - DC/AC| | % g
- — . oo N S - | DC/AC| |2
S J@ | |DC/AC] [%i |> e o W Emn e
AL luﬂiﬂ%% g
Y
. J+r|ﬁm ST i {1 e e —[DC/DC & i g - Ft g
(a) HCETIR

().

i

491

[

T PR
_sz_- (——lii—j TJ-—1 F—Ilﬁiﬁ—i.(j
St
o BV AL i i i i i * PR B 242
' | | \

X DC/DC| [DC/AC| [DC/AC| |DC/DC i
SR iﬁﬂ‘a%‘% LR | [ ERe | SRR

| | \ \ |
Afekm] [teieizs] [xuim g [0 6 2 MR 0t e oY

(b) 75 it 1t H,

J

mﬁEkFﬁ IR R B i
2 it 1 3 E(fﬁﬁz' Fic H %)
|

Zeumitnde] [mosa

15 i i i % I TiC A I i o A% It 2

L.

\ |‘
DC/AC| | De/DC DC/AC J@ DC/DC H

L.
B

| -
©-m {5 - - - )

2L

AL 2L U
EX | i H AR 2R —‘ o U R 2R #5502

B

| | | |
DC/AC| |3 DC/DC| |DC/DC| | M DC/DC| |DC/DC H
12 i A el v iﬁﬁjﬂ%ﬁ iﬁ%‘bi’i%ﬁ% 1&@'6%’% ”QJ‘I—%%
|
Twen [WeeRs] [mmea] Deikgd]  [Eo] [ e ]
(c) ¥AR
6 EMEENINERAINGEN
Fig.6 Basic topology of DC distribution network
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Table 3 Voltage levels and applications of
LV DC distribution network
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Table 4 Function definition of control layers
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Research status and development of DC distribution network

SUN Pengfei,HE Chunguang, SHAO Hua,LIU Xuefei, AN Jiakun

(State Grid Hebei Economic Research Institute,Shijiazhuang 050021, China)
Abstract: With the advancement of power electronic technology,compared to AC distribution network,DC
distribution network has achieved the technical and economic advantages in many areas. The development,
topology and advantages of DC distribution network are introduced. The key technologies,such as voltage
selection , control ,protection and fault analysis,etc.,and the related research status are summarized. The
reliability and economy are compared between AC and DC distribution networks. The development of DC
distribution network is prospected.
Key words: distribution network; DC distribution network; distributed power generation; control; electric

equipment; electric power system protection; failure analysis; reliability; economy



