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Key Technology and Economic Mode of HVDC Remote Supply
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Abstract: Compared with 4G communication, 5G communication uses key technologies such as large-scale anten-
nas, ultra-dense networking, and high-frequency communication to greatly improve its performance, resulting in increased
power consumption of single 5G base stations and multiple sites. As a result, the power supply requirements are also
changed. At present, there are two kinds of power supply forms which can meet the new power supply requirements, i.e.,
near supply and HVDC remote supply. Aimed at the HVDC remote supply, the power supply architecture and key tech-
nology are sorted out, and a feasible operation mode is proposed by comprehensively considering the operating invest-
ment cost in the economic mode of peak-shaving and valley-filling, the busy and idle periods of 5G base station service
load, and the peak-valley time-of-use electricity price. On the basis of the construction which has already been invested
under the HVDC remote supply scheme, the investment cost is small, and the economic benefit is obtained by using the
time-of-use electricity price difference between peak and valley periods, thus reducing the power consumption cost of
base stations to a certain degree. Finally, the development of 5G base station power supply is forecasted, providing refer-
ence for the research or design of its power supply.
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1 5G W% H M = R INFEST 1T

5G4 19 A0 A v A0 30 TR, | 28 A I TR
MR LR (55 4G ME AR TR)3 A 43, 4G @15 18
FH 20 MHz K DL AR B , 5G 38 {5 5 FH 3 GHz(fI%
M AF ) FI 6 GHz LA b (o sl 15 ) i g 43 Bt , 4
T E DU K 5G 38 8 B A B . T ETHL 702~
798 MHz " [E % 3 2 515~2 675 MHz #il 4 800~
4 900 MHz " [ {5 3 400~3 500 MHz ., " [# 5
i 3 500~3 600 MHz'', {4 F IS B i {5 oy v 4% |
Bt ZR AN B AL RS T v B (5 g e 4
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16) > REMEFHIB, HAL Rk (51 e = 5C R 40
FE B R RIS AR T TR R PE e, AR R A
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KT 5G ML BIAFERE
1.1 5G MEAMEF R

5G 1 4% 2 B T 4 2 v 1 5080 2 e ik ) o 2k Ak
SN P pR S R R A AL IR A R B H

(W, 5G A&l I Z8 A 2R 1 1 o, HrbodE iR
B £ AL Hi % 45 PTN (packet transport network ) &
Wi b ¥ B 50 BBU (base band unit) XA IR K o0
AAU (active antenna unit) 4l i, PTN 323 5G W 2%
AL 56 E T M2 H ;BBU 3L 8L 5G et (55 11
figk VLR ] s AAU 75 ZEAH X AL BRI | S B At
ERAOE DT 8-

— fr otk
1 5G Eih &5
Fig. 1 Architecture of 5G base station network
5G % Sl IR N B R P R, F I
K, EL5G FEu % B L 4G I, Rk (] TR
28 2 TR, B AAU B4 M B BE B 4 . R4S 56
S5 2 R A SCHR[A1RASE T R [T DX 358 % A T
I B OE TR A U RS ANk 1 IR 2 R Rk
B8] (1 FE 2§ 322 300~500 m,
x1 SREHGERE

Tab. 1 Standards for setting up zoned base stations

X 35, DX 3 3l 58 AR SR
bk X 3 A 240~300 m (2 14~20 Ji&/km?)

B 3 (] 5 300~350 m (£ 10~14 Ji#/km?)
SHPILX 3 [ B 400~500 m (£ 5~8 J#/km?)

Hof X 15, ¥ FE 1 000~1 200 m(24 1 JE/km?)

®2 EEXBEMTIREENZERE
Tab. 2 Standards for setting up base stations for

important traffic linear projects
(m)
FLOIRIX R S HoAt X 35
Pk /= i 300~350  300~400  400~500  600~800
300~350 300~400 400~500 700~1 000
300~35  300~400 400~500 700~1 000

1.2 5G BiiThES
5G FEul AR BT 5 2 AR ] 43 2 B O
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Tab. 3 Power consumption by 5G equipment

Mo T Ty /W
BNy -
BBU AAU LN
1Eh 500 1000 3 500
M 315 980 3255
KH 800 1 380 4 940
4G 25 250 25 350 1 350

R4 5GERFARMNFZAFINFE (4.8 GHz M T8 )
Tab. 4 Power consumption by 5G equipment under
different service loads

(equipment with 4.8 GHz bandwidth)

WA AAUTHIFN  BBU P IEW
(%) 1% uS 2% Uy
100 1127.28 1175.4 293.012 325.8
50 89232 9568 293012 3258

30 76243 8569 292537 3190

20 733.92 797.5 293.233 319.0

10 69936 7386 293416 3190
= 633.00 663.0 293.568 330.0

6 000
sl TR mRIR 4G 2ou0

4000 T
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1000 950 gaa’
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500 3 . - 350
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B2 5GiR&INFEHIRE
Fig. 2 Histogram of power consumption by

5G equipment
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(4.8 GHz 58 B2 4% )
Fig. 3 Line chart of power consumption by 5G

equipment at different service load rates

(equipment with 4.8 GHz bandwidth)
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Fig. 4 Scheme I for expanding traditional switching

power supply
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Fig. 5 Scheme II for expanding traditional switching

power supply
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Fig. 6 Scheme Il for expanding traditional switching

power supply
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Fig. 7 Scheme IV for expanding traditional switching

power supply
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Fig. 8 Scheme 1 of distributed power supply
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Fig. 9 Scheme II of distributed power supply
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1 500 m 3B IE , R & s B 7 8 X5 AAU
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Fig. 10 Scheme I of HVDC remote supply
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Fig. 11 Scheme 1 of HVDC remote supply
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TR Z U AR B IR PR RN
XA L BE AR R AL SR R AR . R 5
AL T REAT T,

R5 BMHEFTREITLE
Tab. 5 Comparison among different power

supply schemes
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Hh | B A D A A ) TR R B o R R R
Ui B R T S R 22 A I IR | T 28 S A [R) B R
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2, EE AR 4 Oy 2R ELR TR ) R
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Fig. 12 Circuit with phase shifted full-bridge topology
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Fig. 13 Circuit with LLC topology
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Tab. 8 Economic income for peak-shaving

and valley-filling
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