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The AC-DC Power Supply Integrated Design System of Offshore Wind Farm
TAN Renshen, YANG Yuan, CHENG Jinsong, XU Longbo
(China Energy Engineering Group Guangdong Electric Power Design Institute Co. , Ltd. , Guangzhou 510663, China)

Abstract; [ Introduction | The paper aims to design the AC/DC integration scheme of offshore wind farm. [ Method ] Firstly, this
paper analyzed the problems of standby time selection, reliability of communication power supply, reliability of inverter power supply
and DC/DC power trip problem. Then according to the code requirement, the paper calculated and deployed the AC/DC integration
scheme on the basis of a specific offshore wind farm project. [ Result]Finally, this paper elaborates the design of AC/DC integration
scheme of offshore wind farm booster station and land control center. [ Conclusion |In conclusion, we can see that the offshore wind
farm AC-DC integrated power supply design program can simplify the structure of the power supply equipment, save the installation
space and investment cost, improve the reliability, availability and maintainability of the station power, and has a certain degree of

engineering application value.
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Tab.1 The list of UPS loads at offshore wind farm booster station

s R mE BRSBTS
gt AR B RE AEAD WRIIR

S/kVA  cosd, K  WEP/KW  Q/kvar

W R4 3.0 0.95 0.7 2.0 0.7
HEERERS 1.0 0. 80 0.8 0.6 0.5
FRERT R 0.5 0. 80 0.8 0.3 0.2
MBI RS 0.8 0. 80 0.8 0.5 0.4
KRIBEZRG 0.4 0. 80 0.8 0.3 0.2
WREERS 0.5 0.95 0.7 0.3 0.1
SRS 1.5 0.95 0.7 1.0 0.3
HWEARS 2.5 0.90 1.0 2.3 1.1
HoAlh 2.0 0. 90 0.8 1.4 0.7
g /kVA — — — 8.0 3.8
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Tab. 2 The list of communication loads at offshore wind
farm booster station

L - e N7y
R R A PR/ W BIEEW
1 BEE ARG — — —
1.1 PA R/ AT BRI 1 300 300
1.2 TR E RS 1 300 300
2 Stk % 75 — — —
2.1 fE45 % STM —16 1 600 600
2.2 L4554 STM —4 1 500 500
2.3 PCM 1 50 50
3 e/l g — — _
3.1 VAl HE iR A 2 300 600
3.2 TG BN 1 300 300
4 Til &8 — — —
4.1 Fok iy & 1 1 000 1000
MBI/ W — — 3 650
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Tab. 3 The list of DC 220 V loads at offshore wind farm booster station

BRI R IR TR R i A H/ A

£ 1)
B g T www o FF/min BiAL
i it ES4 ek /A 1min  1~30 30~60 60~90 90~120 120~240 5
/KW /A . >
e 1, 1, I, I, I I, I
2 I 0.55 1.00  2.50 — 2.50 2.50 2.50 2.50 2.50 — —
IEH R 2.50  1.00 11.36 11.36 11.36  11.36 11. 36 11.36 11.36 — —
PRI 15 £ 3.00  0.80 10.91 10. 91 10.91  10.91 10. 91 10. 91 10. 91 — —
W RGN R R A 1.00  0.80  3.64 3.64 3. 64 3. 64 3. 64 3.64 3.64 — —
W 5 g B — — 30.00 — 30. 00 — — — — — —
WA % — — 2,50 — 2.50 — — — — — —
A W % 2 D 1.00  1.00  4.55 — — — — — — — 4.55
UPS — —  21.82 — 21.82  21.82 21.82 21.82 21.82 — —
DC/DC — —  13.28 — 13.28  13.28 13.28 13.28 13.28 13.28 —
HL AT/ A — — — 25.91 96.00  63.50 63. 50 63.50 63.50 13.28 4.55
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Tab. 4 The list of UPS loads at offshore wind farm land
control center
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Tab. 5 The list of DC 220 V loads at offshore wind farm land control center
RO S (] B L 25 e/ Ah

B g P SRR, FF2/min Bl
B il EYid e it 1 min 1~30 30~60 60~90 90~120 120 ~240 5
/KW /A /AL, - - s
I, I, I, I, I I I
HREK LT 1.50  1.00 6.82 — 6.82 6.82 6.82 6.82 6. 82 — —
PRy I 3.00  0.80 10.91 10.91 10.91 10.91 10.91 10. 91 10. 91 — —
W Rk R4 1.00  0.80  3.64 3.64 3. 64 3.64 3.64 3. 64 3. 64 — —
W 55 25 0k I — —  15.00 — 15. 00 — — — — — —
W2 B 4 — —  2.50 — 2.50 — — — — — —
PR W - 6 1.00  1.00  4.55 — — — — — — — 4.55
UPS — — 22,63 — 22.63 22.63 22.63 22.63 22.63 — —
B AT/ A — — — 14.55 61.50 44. 00 44. 00 44.00 44. 00 0. 00 4.55
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Fig. 2 The AC and DC power supply integrated design system of offshore wind farm land control center



R

RN, % M B SE HR— WA a5 Bt 57

UPS GBS RtE . [RImE, 9945 2 41 UPS & Hit,
4 g

iy L WIS B — e B %, fif TR
PRV EEHE , RN RO T4 1 i b IR i 4
GOA . FESEPR AR, BARPESAANT

1) 2 B — A AL IR 5 RERE AT S8 s D B AR
o, 1 TR AR

2) A EL— AL HL BT S8 RE RS S B AZ B IR L U
M — Az, M Z 2 0 B IR R ST 7 Bk
i, WIRARG— LA A e g, 7 (il
S YE T AR,

3) S — AL IR DT R 2 R IR R S
i — PR ALGT, i s 4 1) 7 A 6
PTG B
S 3k

(1] HEREMERAE . R ARG BRI
Q/GDW 576—2010 [S]. dtat: EEKHMARAH, 2010.
State Gird Corporation of China. The technical specification for
AC and DC integrated power supply system used in substation:
Q/GDW 576—2010 [ S]. Beijing: State Grid Corporation of
China, 2010.

(2]  ERGEER . B TREERB RGBT AR M. DL/T
5044—2014 [S]. dtnt. PEHH R, 2015.

National Energy Administration. Technical code for design of
DC auxiliary power supply system of power engineering: DL/T
5044—2014 [ S]. Beijing; China Planning Press, 2015.

(3]  FEZEaEE)R . B TR G A B W IR S s B AR A
DL/T 5491—2014 [S]. dbET. o EIHH AR, 2015.
National Energy Administration. Technical code for the design of
AC uninterruptible power system of power engineering: DL/T
5491—2014 [ S]. Beijing; China Planning Press, 2015.

[4] A ANRIURIEER A RASREZE R 2 . B E RS

— AR WL IR 5 %5 . DL/T 1074—2007 [S]. dbst.
[ AL, 2007.
National Development and Reform Commission. Integrated unin-
terruptible power supply equipment of DC and AC for power sys-
tem: DL/T 1074—2007 [ S]. Beijing: China Electric Power
Press, 2007.

(5]  XUARED, miwg, Dh4¥, & —MHAemEhiiiRRgs
[J]. @l Ashkifs, 2010, 30(9): 111-113.

LIUCY, GAOF, MAJP, etal Integrated power system in
substation [ J]. Electric Power Automation Equipment, 2010,
30(9): 111-113.

(6] JHE, THA, BRITE, & . CHE - EEBIRRGEAERS
JEGRYEVE BRI [T]. MRS, 2014, 42(9): 1766-1773.
ZHOU Y, WEICIJ, CHEN XL, etal. AC and DC integrated
power supply system used in Liantang substation [J]. East Chi-
na Electric Power, 2014, 42(9) . 1766-1773.

(7] WAERER, BEAMG. SSE IR —MILAAE RS [T]. T
VEELHT, 2013, 36(6): 76-78.

ZHAO Y J, FAN D M. AC and DC integrated power supply
system research [ J]. Guangxi Electric Power, 2013, 36(6):
76-78.

(8]  ZFMEls, SKEM, FhMZAR, & BRESCEWR—R Lol F R I
RGMBIFESRA] [T]. BEARE T, 2011, 39(6): 919922
LI HH, ZHANG Y L, SUN X D, et al. Research and appli-
cation on the AC and DC integrated power supply system [ J].
East China Electric Power, 2011, 39(6): 919-922.

(9]  Besgse, BiUR, XZFEHE, 5. KA EZER s B —
WAL B RS S5t (7], ALK e, 2016(2) : 63-66.
CHEN L L, YANG Z H, LIU X X, et al. Research and de-
sign on the AC and DC integrated power supply system of wind
farm [J]. Northwest Hydropower, 2016(2): 63-66.

[10] WEA. B HulisC BRI LR B R S (1], W
THA, 2013(11): 16-18 +28.

CAO C J. Calculation on the AC and DC integrated power sup-
ply system of smart substation [ J]. Electric Engineering, 2013
(11): 16-18 +28.

EZEREN:

BERGEEEH)

1988-, 5, WImMEA, TRN, B
TREELA L, F2AERE X
FL L S 58 TAE ((e-mail ) tanrenshen

@ gedi. com. cn,

(WEHE F4%)



