5532 B 2 W ez HURIF ST Vol. 32, No. 2
2020 4F 6 f CHINESE JOURNAL OF POLAR RESEARCH June 2020
A A
i
Ya'a)

RIAR LI A % A AN P PR R R 5 R SO

BAHMT 200 EEE? gon’

B Aty >

LR E S N

R

(" R AR F A W A )\ WS RT, K 300384;
2o [ B s F 5 oLy, B 200136,
b RN B E MRS S BRI, FiE 200050)

RE X RI AR I . R R s AR A AR AR A, Bk R T A R R S AR A
ZHe, ARG B A I8, ECIF 07 BT 557 ok M 3R G 1) i BEE AT 2 BN 2 2 9 U5 3o 28 113 2 RE T A
ToeE 0 AR GERIT A AR T bR i A A PR KB RE RN XURE K FL RE s BE vty DG ARBR B HE S vk 22 RE L AN HL 1
ARG B F R EOR, BEBOT TALNE & NN B i r MR T 6, WidiFmisiry
5 IS AT P AR IR, R T R ARUE IR Ot R R RE T AN RETMOR I R . AR BT A M
R IAAEAT T RAEPE RIS AT, S5 AR WL PR S0 % ) BE FE bR 4 REIL B BT 2K . HR R sk 2
HE T AM ol HL 190 28 28 18 6 1 P St e A s B it 47 DAy B 6 AR bt DT e vl 2 RE YR DS 21 R (M PR R AR

JAEH
XKEEIR MW Ry ZREER KEE
doi: 10. 13679/j.jdyj.20190036

0 55

T R I DR EC R ke P e A7 R R A OK S
P, HA W R S R IR, %
7 B AS W s e R 25 g2, Hoair A O
(R 2 2% ek 1B A0 E MR 8 O 150 AN,
A AT W L e AR BER, L RaE S R
FHEE L NS H o H8 36 [ 22 v BR 2 i N ZE it r ik
HTCIRZ ST KGR 5 mes ™!, e G AT LA
2 41 mes "Bl ik L ORISR FE R 1
Fobit 02 SR v o, R AR P Bl 1 5 Rt i
it 800 Wem 2P,

T N 2R LE B A 10 2% 5805 3 L2 2 b 1 AR
INES TR IR W 5, 2017 48 6 H, fEdbnizs
T 40 Jm Rt 4k 21l i & BUATCM) 1B T

(47 HHA)
MEZEE M)
E-mail: dongxianglv@163.com

K PBH fE

2019 £ 7 AWCEIKR, 2019 4E 8 U BIME
B4R, Y5, 1987 FA . RN, FEZEREFUIT 10 R A IR BT T 2 B8 B AN I R ZERIIG U A R JE N RAT 28 BBV R 4L

(PCATERS

“COREIEEE” | LU HHE B R IR R RN A LR
AR, DA, & B el 78 42 IR g 4 A
Zhe HAMEOR, R EIE R ReUE R # . LRI
AT S /A SR (VAR R @70 M 1 1 U = =7
VA F -3 A TP S /N S | 1T v SR Y
R 600 HUKBHAE G, W B4t %
e HAMSAT o WORE ) SR S b A T KR
B XUAE 2 HIAE A b 7 Be I RO I 5 AR i R
H 3 & 300 kW XU & BHLAE S 3 2 Ae v,
AL GE IR RV A R b A HY, S it el

H 2010 FF LAk, 56 [ 22 v 8K 22 3l R 8 == M0
RHEFFE MR B I W B 3 6 330 kW KN
BILZH HT T 566 i (1t e, 00 300 48 437 ol 2D B il VS #E 44
463 000 L, #/b AL HICE 1 242 t, & H
o R 5E X R SR AL I 3 2% Lk 1Y) 4 E R B, SE
REHAAE . 82012 4 4 H, ZuERE M



o552 W

EA A R 2R o 2 A8 LA R I R eI 5T K SR 185

R 2k A D R R R G R R L B TR
HUE Y 111%, R0 T 3Rk il A1 22 5e BR 2 ol (R

W B3 K IR 25 82 11% R B T oK o B B 520k
A A R AL S S W 1 TR

F1 ERERMABERRERER

Table 1. Renewable energy usage at Antarctic stations
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Fig.1. Location of Taishan Station in Antarctica
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Fig.2. Temperature variation at Taishan Station for 5 years
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Fig.3. Humidity variation at Taishan Station for 5 years
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Fig.4. Wind direction variation at Taishan Station for 5 years
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Fig.5. Wind speed variation at Taishan Station for 5 years
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Fig.6. Topological map of energy system for Taishan Station
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Fig.14. Power generation system of Taishan Station. a) the
wind power generation subsystem; b) the photo-
voltaic power generation subsystem
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Abstract

A highly reliable and weatherproof microgrid system was designed under extreme climate conditions,
including extremely cold, high winds and thin oxygen, at Taishan Station in Antarctica. The essential oper-
ating parameters and installation strategy of the multi-energy complementary microgrid system were studied
and simulated using the environment of Taishan Station. The development of this system provides a break-
through for key technologies, such as solar and wind power generation, capacity and design, under extreme
climate conditions. Advances in design and operation, including snow protection and control system designs
for a multi-energy complementary microgrid and an intelligent control platform that can operate autono-
mously, were first studied and applied. Through the use of two control modes (grid-connected and off-grid
operation modes), an efficient, stable and complementary system, including wind, solar, fuel and storage,
was constructed. The system was installed, debugged and tested at Taishan Station; the results showed that
the system met the design requirements and calculation results and can be used as a reliable power supply for
Antarctic research stations.
Key words Antarctica, Taishan Station, multi-energy complementary, wind energy, solar energy, microgrid

system



