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Maturity Analysis and Development Trend Forecast of Direct Current
Power Distribution Technology

NING Ke’er, JIAO Zaibin, SHI Renwei, ZHANG Chaoyi, LIU Junshan

(School of Electrical Engineering, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: Regarding the unclear development path of direct current (DC) power distribution
technology. the development stage assessment and maturity prediction methods of DC power
distribution technology are proposed. Initially, a technology maturity assessment model based on
the Hype Cycle is established. The literature related to DC power distribution can be classified
into three categories, including planning and design, operation control and protection, and key
equipment according to the content. Literature retrieval is conducted to obtain the basis of
maturity prediction data. Subsequently, the future maturity and overall development trends of
DC power distribution technology are analyzed and predicted to offer the forecast results of DC
power distribution maturity under the dual role of technology and heat. Ultimately, the accuracy of the
proposed model is verified by the designed goodness of fit index and cross-validation methods. The
results show that the number of achievements such as literature and patents can reflect the development
trend of the technology. The boom of scientific research on DC power distribution technology is expected
to peak in 2030 to 2040 and realize stable development around 2060, which corresponds to the time for
achieving China’s carbon peaking and carbon neutrality goals.
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Fig. 2 Diagram of the decomposition of the Gartner curve

o (o) B 2 B T 20 M 5 40 9 3 KO
ool H AR Rk A

o(t) = k

L4 e #w
Kb o DR B BR L MR 20 1A b PRGBS
p A i AR AR B9 28, p O i 2L T
JEE R, 39 P R 5, Ay 1K R A R 1D

AR K M 2 REAE IR PO K SR 3, H Kk
Br BB RRIE S o (o) pREIE OB H AR 5 I8 FAR
Ie] 5 A B A 22 A7 A [] (9 38 1< 00 B o B 5 A BOR B
RBEOGIE o(0) eRBCIEATIE IE , F 454 B 57 3 5
6. L AR K RITZ N (0 BIREA N

kR
1+ae?

A a HHEAR K S8 o BN, RRTER — W [
FOAR Y BB B R Z IR
S8 kopaa X HCR KR L 5 R A 3

@)

Nlech([) - (2)

ZiRan
L5Sr — k=10
— k=05
210
=05
% 0 5
1l
(DK k (OZH p (OB K a

& 3 ANIE S HON AR K R it 2k 5 e
Fig. 3 Influence of different parameters on the technological

development curve




44 W% o i

PN

58 &

B 3 Ca) AT UL, MK B RR b U/NEE B &
Jre il 2 1k 3] B I S B . B 3(b) Tl L,
M p BRI, 2 AR Ak s, T B B o g L
T 4. B 3Co Al L, Y R B K B8 o W
INESE S i 1) 228 L [)— Bt 20 i 2k A B R
KT

PR I 2 S At 23 B AR O T B L R B R R
MR AL, T o (o) il 2R 1 R 3 RE A% S e B K AR fE R
JEL G A oo 19 5800 R #0846 1 Jsi A, %
JE B AN ) $A 5 i 2 ) A8 Al P AR TR, 51 B K
ZHb, I IMASERE AR No X5 o (2) BREGIEAT &
1E SR N, (O RSB R

N (1) = a’(é) + N,

L o’ (O o) BFEGN, SRR 0 ]y #4
JERRK S H .0 BN, 378 B I B R, Jez
IR

Bl 4 iR RSk poa b X 2 Y 52 i #1L
A B 4Ca) AU, IR R e B8N BRORE it 42
WA IR/ o L A (D) FT UL, p /N, il 24275
G, [) IF U (BT AL AT i/ s T ] 4 Co) T I U8 2 80
a s XA PR . B B 4Cd) AT UL, 48 R BB
K8 b, M2 722 1k 8 B 728 G2 1 WA PR FF AR S

— k=10
03 =9 03

3

—p=10
—

02 02
25 éa
0.1 0.1
0 ,
-8 -4 0 4 8 -8 -4 0 4 8
1 1
(DK k (OZH p
0.3 a=1.0

(DB K a
B 4 AR S HO6 3R 22 0 52 e B

Fig. 4 Influence of different parameters on the heat curve
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