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Design and implementation of an intelligent monitoring system for three-station
integrated wind-storage power plants
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Abstract: There are problems of voltage fluctuation and harmonic pollution in the new mountain-type wind-storage
combined power generation system. Thus a new topology of a wind-storage integrated system based on inductive filtering
technology is designed. This solves the problems of different grouping methods of new mountain-type wind power storage
power stations, non-uniform standards, and impractical deployment of equipment integration. An intelligent monitoring
system of "three-station integration” for wind farms, energy storage stations and booster stations is proposed. The overall
construction plan of the intelligent monitoring system is given, the main function of each module is explained in detail, and
the highly integrated design of the wind farm station system is realized. A "three-station integration™ test platform is built to
test the topology and functions, verify the feasibility and effectiveness of the system, and lay a solid technical support for the
application of the next demonstration project.
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Fig. 1 Overall structure of wind-storage joint topology
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Fig. 2 Three-station integrated intelligent monitoring
system topology
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Fig. 3 Structure diagram of three-station integrated
intelligent monitoring system network
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power generation monitoring system
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RPN, FIHMERETFH 1 min (X IhZRE ),

VBT E 9 £5000 KW, 7E%R 1 FREFTHRIdh2;
PN Th R B SRS E s, TR e N 4T
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CEEE R R

2RI, X 37/ RS W AR (LA R AT — I 1R
HIZMERE A ThIhE, K IZ/MEREs A2 e (M N
R 2 KR RE AR Dh D2, B AR AR
BEA IR,

MR LA DR, RS RIS T, XU
YR RES T TR 2253 A8 0.8%F1 0.5%, fEkE
AR AGC 18 2HHTH ThIRIWAT; TEERERT
RIHZE 2 4LR58h, RUAEBE G H 1 51 RIME 2 (A1)
WZ5r W 19.8%41-18.7%, HE R MEZ N,
WA SRELR RSP B, Zfkhe
RECFHIE, 1 min THERH R H 6135 kW
F|T 3540 KW, 1 min Zh¥[a Lz H 6330 kW T
37 4974 KW, ¥J/NT 5000 kW, 7E o VFTaE N .
MR R R, =i E— e niE KRGl LAR L

PRAE A 48 4 T R KL B st AT Thah R
W

2) AVC iR,

T DR 5 — BUEIE 1) AVC $5 445
HF R ARG E e TR NG SCADA R 45, fififit PCS &
8t LIFMERG(EHE SVG) K F A P41 145

AVC FESC FEE (B 22 Hb) 1A 1R 3 v T RE2R
H I (U T D D) H bR, £E 7890 %5 S % Fh 4
WAL RIS, A 8 Te T
R, DU RN T RS % TG
DIAMEBCR AN F 2 SO B, SEREA X
WIS IHE AVC 5k RGN EER AT . AVC
R IA I % PCC 15 AU R HT IR, 45Nk 2
R (TG L R 209 VR HLE) o

+T2 AVCIRIEZER
Table 2 AVC test results

110 KV HiJE 110 kV B2k R HL) fiti gk JEBCE 1 TR B 2 ] kvar 110 kV BEZ
¢hEMH YILEHEIV I #R [kvar I #R [kvar I #R [kvar 2R [kvar FasE LRIV
WIAIRES 99.8 3260 0 1500 2100 6860 —
105V 99.8 5820 0 1500 2100 9420 104.6
BIRIRE 104.6 5820 0 1500 2100 9420 —
100V 104.6 5820 -149 1500 0 7171 99.7
MF 2 R B, 24 110 KV BREZRHURWIARME AT R k.

N 99.8 VI, 25 RELEHL R HARMEN 105V, Ei
KHL 3% TE Th Uy R B W1 4G {8 3260 kvar 3 fin 21 T
5820 kvar, fififEuh . NI I 25 B i I Th TR AR
FVIMREAL, XS TEIhHMEE, 110 kV RFZ
Fsg RN 104.6 Vo DUHIRE NWILRIRE, 1B Ek)
2R L HARMEN 100V, BRI gD 0B 2 B HisdT,
[F G RE R AMITCTH I 149 kvar, RGUS ML
UiTh# 1 9420 kvar FF£F] T 7170 kvar, BRZEHE
RAFE N 99.7 V. MNRZE SRR, —uhE—5
e M4 R 40 0T DR U MR 4 P 18 2 75 SR KL
G RE GG . BN PRV AMESE BRAS A T, ki

*3 KEH—X

3) — YRS

=y A BRI RS E Bh SRS 110 KV
BEZEHL R 4%, RGN 0.002 Hz, — HA#
A — VR ARAE X (0.05 Hz), FEML[R] 354 B 37
B HE N e 2R34T ThIn AT, AR K
HE PRI ES XSGR W, HshiB AR —
YR fERPIFPEEER B ERgE
RGN, AT PRI SER R sh— KR
6. RHEIZN—RSRIG S B ink 3 iR, fkfe
Sl () — VORI 45 K 4 Fiow.

WA LR

Table 3 Results of primary frequency modulation test of wind farm

R HIHAE ThEIKW TZ % BEIX Hz RIGIF R IHZ DRAR T AR KW DA IGAE /KW
5000 3 0.05 49.90 -166.7 -169.8
5000 3 0.05 50.10 166.7 165.2
= 4 e — SR IR R
Table 4 Results of primary frequency modulation test of an energy storage station
fits BES A T2 IkW W25 3 1% BEIX/Hz RIIAR Hz DR SHAEIKW DA R I /KW
1000 3 0.05 49.90 -33.3 -32.8
1000 3 0.05 50.10 333 337
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e 3 MK 4 Fros, MWL — ki 2 ik
g Kbl LUE t, DI E S5 FE AR L,
PR ZE N 1.86%F1 0.9%; fEBRER S — KM
#i 2 Ak, ATRZE SN 1L.5%A 1.2%.
T RD, R IZRI % RS R SR REAER ERER RGUR
AR, BAIE T RS HIA R

4) 4 R BRI X

=l — R RE I R G H 3 SERAR I 110 kV
BERHERIRAE, —BRAERBESRT, EFED
BEREBhERE RS PCS K H LI IIHR (LI
R dQset 1] LLBIE ). fEREAUFIP R E 1 “ W E 150 ”
KR WERLBEMRE, @il Akl KR
Je Bl L o R, HARIR 45 R a3 5 s (&
WA R ). B Ss T LLE
E P A C IR EVERE BN ZINE - SAd N P s WANGEA L
WEThIhAE s MIER sl R IR TR I, (R R4t
] F R ER TG D D, DASCHRPr F R .

x5 WrEmEFMIAIEER
Table 5 Fault voltage ride through test results

ERENEHUE  REER RTMH ThERARE ThERARM

IR IKW XN XN SE At /kvar I8 {E/kvar
1000 80 — 50 50.7
1000 — 20 50 -49.6

5 &5ip

T REIR AT K HEL )T G R I S 1), $2
T TR i R R XU R 1 = A R A
NI GEIR T R0 2R IR RGUE R T XA
B R ARG IR GE R, SEEL T M 2R T4k
AMUAT DURTH 2%, 1 HLFK T 2 s 4E %,
A B ARG, KRGS SR
GATEAT . AGCIAVC. 4. . ElH &
TR TR HEAT T, B8R T RS 474
AR RN, 28 RA FFSEH T 6.
ROEfEEE B RETR Y, 7EJa8L TIES, Kit—BIF
J& LA 4 5 THI (PRI 7 <

1) IBRENER. ST &, 0%t
BT RGN A B8 A S AT B R ARG 17
T AR R A TR (R o7 SR PR DA K R O, S B
1R R G — RN v B B s

2) LEE B EATREIR N R I R,
TR AT A EE LRSI 2 AR 0 R L
SR I HE 78 TSR SRS, R KRR RE VR AR e
EMEELR

SHA-BREEREHATE

M 1 fikBESE EMS REE
Attached Fig. 1 Energy storage station EMS system

& (REIFHRHLSCADARSE)

MifE 2 X4l SCADA R4
Attached Fig. 2 Wind turbine SCADA system

MIE 3 RRRLIER MIZ R G
Attached Fig. 3 Inductive filtering SCADA system

MiE 4 FHESGLRE BELRER

Attached Fig. 4 Comprehensive automation system

for booster station
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@ HERIEF DR

GHEFE (AGC/AVC— AL EBE

MiE 5 AGC/IAVC —iR L B BElsIE RS
Attached Fig. 5 AGC/AVC integrated intelligent
monitoring system
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