W% 3 T TR S HA Vol. 1, No. 3
2014 4E 9 A OCEAN ENGINEERING EQUIPMENT AND TECHNOLOGY Sep. » 2014

W TR NE R B B L R GIS MR IV |

L om', % 2L, B A K OW REE
(L oPUGIRBFSE b, Jbst 1000275 2. MEREA i TR G RRA @, ¥ 3004515
3. PRI LR A TRAT AR, WA WA 25010D)

WE UG ARSI I RGEIE 3 AN KBS 1 BRI A BRE.

A 1o Xk 22 AN [ 28 Y ) E R

S RUBEE AT BT R sINBAIE T 600 V AFHEELAUF M R AT AT . KOG EANELIROT M OR T 1 R G
1o A AR T (R BT RE AR ) AR G AR R P » B i o Pl B it A 2 A T H Y AR SR . 1 xS e

HIrReRZ R b h ARG HA TRESE L.
K  RHRG; EIRIER KOE AN S
HESES TE7 XHEfFRER A

XEHS: 2095-7297(2014)03-0254-04

Applications of Wind and Solar Energy DC Grid on Island

MA Qiang' , ZHANG Li', XIAO Gang', CHEN Ming”, YAN Ting-fu’
(1. CNOOC Research Center, Beijing 100027, China; 2. Offshore Oil Engineering Co., Ltd., Tianjin 300451, China;
3. CNOOC Shandong Chemical Engineering Co., Ltd., Ji’ nan, Shandong 250101, China)

Abstract An independent direct current (DC) grid power system on an isolated island is constructed, bringing

together three wind turbines and one set of solar power installation. With different combinations of the new energy
power generation devices in the DC grid, the 600 V DC busbar and network solution is verified successfully. This
wind and solar energy DC grid system ensures a higher conversion efficiency, and helps to protect the stability of the
new energy power system and increase the output power quality. Ultimately. the overall requirements of the project
can be satisfied. This research can provide solutions to the future new energy multi-power systems.
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Fig. 1 Schematic diagram of wind and solar energy DC grid system
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Fig. 2 Schematic diagram of wind energy
DC grid system
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Fig. 3 Topological structure of the electrical energy transformation system in the isolation form
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Fig. 4 Schematic diagram of solar power

generation device
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Power conversion system for solar power generation system
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Table 2 Measured data for wind energy DC grid

(wind speed: 7.2 m/s)

. ) N T Ty
Fadii 600 V fiyH ), DC/DC F il R G0 s sl - ﬁftf}zﬁl/ . uﬂ'hzts,;%
IKFE) 9696, LERRUIL ARG SE AW LR, 5% B Asi/A o
- e . i [ L .
F 1 KPREEEFR I M EHR 3 ARV 600
Table 1 Measured data for solar DC grid g it LI/ A 43.0
WA W2 o i 2.8
B OMARE/V 358 ﬁj’ @tﬂfcf’i%?/v g
{Jli AL/ A 129 i BUE R B 6 0. 83
N 5 EMS {5 i
A EADIR/KW 46.2 o e
- a S RGEE 1EHf
MRV 600 S
B b low L3 e I VE (13 : MPPT #5531
Vit i 3% /O
ISR /v 5 ikei3G I %
W s S G 0.83
5 EMS il 5 IEH Z % X W
e 2 2R A2
(Q; ?hﬁ%fﬁ@1n LEH [1] Liu H, Chau K T, Zhang X. An efficient wind-photovoltaic
e ff
§ e SHe o IE N hybrid generation system using doubly excited permanent-
{m Ear iy FIE) SR DI B magnet brushless machine [ J ]. IEEE Transactions on
ik (MPPT) 4 . -
e 3 /0 o6 Industrial Electronics, 2010, 57(3): 831.
PR/ Y (2] Zsbif, it A SR I & % Pl AR GE 2 SR A7 00
. R BT ARL) ], B AR, 2011,35(4) 123,

5 éin: 1‘?:3': [3] Park SJ, Kang BB, Yoon J P, et al. A study on the stand-
. 4 N s , alone operating or photovoltaic/wind power hybrid generation
ﬁﬂ 3 gRijZ{EEHLL? 1 gi{ﬁﬁ ku%é&ﬁéj system[ CJ. Proceedings of the 35th IEEE Annual Power

E%ﬁ#@ﬁ%aﬁi%%iﬁ? 600 V ﬂﬁFEiﬁ%Mﬁ Electronics Specialists Conference, 2004; 1631.

ZRTATE . IS BRI IS iR RS BEAE [4] Borowy B S, Salameh Z M. Methodology for optimally sizing

AR Z2 R0 AN R 2 L A9 IXCREATLZEL 1K FH RE A FL B
KRB ST 2 IR T R G A
2 R A0 e 22 BE L AME OO T T RE R AR
T3 ZGERIRGRE T » $5 e ) R RE TR B R IO )
RFR,

the combination of a battery bank and PV array in a wind/PV
hybrid system [ J]. IEEE Transactions on Energy Conversion,

1996, 11(2): 367.



