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Converter Station Intelligent Monitoring and Management System of Offshore Wind Farm
QING Zilong, WANG Wei, LIU Jianxin

(State Grid Electric Power Research Institute Co. ,L.td. s Nanjing 210031, Jiangsu Province, China)

ABSTRACT: The existing integrated automation system of onshore converter stations cannot meet the monitoring
and management requirements of offshore converter stations in the future,so this paper puts forward the concept of
intelligent construction of converter station. The paper first analyzes the operation and maintenance characteristics
of offshore wind farm converter stations and current status of integrated automation system of converter stations.
Based on requirement analysis of the field intelligent monitoring and remote intelligent operation, and maintenance
and management of offshore converter station, through the application research of technologies such as
comprehensive perception of equipment status, unmanned machine inspection, active warning of equipment
abnormalities, intelligent diagnosis of equipment faults, intelligent linkage of main and auxiliary equipment, one-key
sequential control of remote operation, intelligent control of personnel behavior, and intelligent decision-making of
operation and maintenance management, this paper puts forward the design philosophy of intelligent monitoring and
management integration system for converter stations in offshore wind farms, and studies and analyzes the
architecture and functional characteristics of the system. It provides a feasible scheme for the intelligent and wisdom

construction of the offshore converter station.

KEY WORDS: offshore wind farm; offshore converter station; smart type; integrated monitoring and management

system

Bl= alternating current, HVAC) %y . 19 16 48

i 26 I L2

O A5 AN R PR 2R R T R R ) e B e O R

H Al Fo = A XU RS & O BR AR
o T AT L RE I A By RURE BT IR O MOk D KR
W E ) B RO i i ., B
RO S - = ey

%[1—3]

%, H— i b 43l k] £ 57 R
Z ¥ Chigh-voltage

5 JE B % Chigh-voltage direct current, HVDC) %
IERR TSR TR NI R B 1§ 5
Z A W 3 1

BA LA RS RNE B E T, T vl

State Grid Electric Power Research Institute (524609210012)

0T AR R CELUR 7 4 B B A it HVDC & 5E

EE£TE : EE SR B RHE 0 E (524609210012)

This work is supported by Science and Technology Project of

L L HVAC REERISEHE 554

= IRFS
IR BEE S AR Z R FEANE R, WG A



Vol. 8 No. 3

e A U B XU S A R B W B R 41

A FE (57O By W 35 55 12 4 45 T (0 455 20 3 o K,
e U I A BT A R AR AL R AR AR, IR B
A B E A LR G A B Ak R G, I e 0 kT R I
A8 G T N (B PR Y BSR4 U Y B Ak R
b B S A L e W 4R A B AR A R
MEBIT 5%y TAERE: &8 B &5 Bt
W R G — R o it R0 b 3 U o i
v Rlas e A RS

5 28 G i 1 RE Ak B AR T A R Y PR A
HEAR S B S 4 b AR R AR S T g A
VIS s AL 3t 2 A T A 1 i B R Ak R
TEFE 3% . TEC 61850 M5 AR ESE — T 5 v 1k
AR S M5 A AR AT A RO W
ARASTELR W I 2 RE R WL W 4% Mz e i )
R D) 48 5 AR Sy e i 3 1) 0 R B 12 W T AR AL T
U ST g LR — I B 3 e 1 5 R A
PSR R R 28 A S T e T o 3 I % 18 A9 B BB
HEh MR A BOE S B T AR LT 5G /Y
BRESHT LT AT 38 47 H SR S F R o i
SR B aE e R T R F B, KR . =
TR ZEY B B sh BN TR RE L 28
NEWS & oV R T S N U2 T R W B TR
Tl S R W s B AR G I E 5T S 0 T L A
THAR I, bR AR R S E BN
o vl B REAL B BT RIS T S R,

AR SCAE 43 B U b 3 3 3k 9 32 4 R B
T ZE G Ao R G 0y BUIR L b L 3R T R
Sl = B A 1Rt 1 B 7 A B Ak W R AR B Ak
i 2 A A T RE T SR 0 4 BT . 2 i AR AR g
B TE AL A R | 15 A B Bl U R K
WS RIS W | 2 PR 45 VE — B | 3 O A R BB K
Bl Iz 2 PR S OR S HOR 1Y I T 5 R A i
e XURE B A O R R Ak R B R B A BF SR
G BT A 0 R A W A IR Mk R G R R AR
FFN T R AR AE 191 B BE O v b 4 i ol ) RO Ak R
Refb R B, SRS P AT AR T B, K
B FIC NAEBE Bl [ s 2 () — Rk Ak is B R X
FTF I s it

1 B LR IESERSR

T bR AL (5 35 kV A8 208 B 3D A= 77 (1
AE L 10 1 T P R A TR I A AR L AW T R OR
O F8 K JEE T3 1) S BBUTH 52 T s ) I IR S 1 3 i

1R 52 U T 405 0 25 00 I 48 3G Sk 4 A L L AR U
U =W RSN I R/ TR SNl s (B I L R
Ja s FEARHE M, i b4 HA DA s 4

(D Frab A iz S . mihs. &
TR HL LB AU ), 58 B I TR0 A% A SR A

(2) PR E R S NG s
PRI o FE L U BRI A B R oK

(3) ¥ b4 7 0 32 1 TR R B R AR L3S Y
EA ) BV ¢ =R (B o N (I

(4) Bk 38 Him & B L 8 g AR B &

(5) Mg b4 3 3 1 B 3% 6 NAE BE (5F) L FE A
B Yk 0 A B 0 80T AR R g Ak B M R A B
RGN H KB R,

2 BRMEEEILREHIRK

o vk A 58 U B o B2 (H s A B0 Y
Borfe B B AR R g A B AW
F B AL A A e S B0 R vl 138 17 4 A B
ARG Z R, BRI .

(1) — R AR S BRI, — s
Fe A HE 18 RE AL . Bl B 38 4 B0 i B A LR
REAL R BE A . ANl AL T A (E PR 2K

(2) Zkie s B R R MG R YL )i
EOMMAAGE — B EE LB I AR,

) WERGWURTRAZ, LA WRIER N
— R Al P IR A

(4 FEL M 1 R 4t 2 B B b 57, o 4 A8
AN s B LG — A AN REEAT il e 19 25 512 W 5 e
DA B I e B I B i Tk 5 B R A

5) WiET ARG MR Z B LM AR R
R ORRLIE D REAS 5¢ 8 25 (), S 205 B 3L = I
HME L 3 B B B K B Bl IR

(6) Akify bHvh i WA AL N A 3h
PR ZERAR o A A Bl 35 0 0 25 5 A Bl Ak &R
GEi RN T b A vk A R AR SE M EOR

3 MR ERANGEREERSEHNEN

ARefbry — i & MK Rk L=
15 B 2 H A0 R S A 48 3t i 1) R i R AE
T IFHCAT 97 28 69 TEC 61850 A ife, Al 48 45 5 52 ¥R
AT KB % B B F i & (intelligent electronic
device, IED) [i] () 4 3¢ B & B4R AE, B E A dt ik



42 431 2 e IR

%8k 3

F R T — IR A B A R BB AL R
B 0 M B 4 TR R L 3 O ) BB EL Bl ik
25Ut R g 1) S Bl T A IR Y R RE 12 W i
AR SRR, WA RRL RS LR
W T AHLIK AL A | R RE U S R = W B
5 45 3 H AR B PR K JR RN 732 R L R Y b i 3 S
AR b I AR T SR B R SRR

FLF 1EC 61850 An#fE (9 HLIE AL JL Al °F 75, 8 A
A P @R TR - X E TG, G
TR ) R B L AEA L L N R OR L A A
T B SRR H5E 1 R Al A AR Nl 55 3 R 0 A o A AR
o VAR AU 1 T A 4 S B0 Sl Al — 1Rk
ST ES BN REERETRENY)
o VAR A — P | O R R BRI B L ik
#AE DR R T AL AR TR ik % =
AEME REUETEEREE . SAEEEE
PR H bR, i IR S i 8 e 0B e
LB 3h A B Ak is 4 4 B A B T L AL B A RE R
VIRSE?/N T PN A &/ T OB NN < = =3 ) I
iz 2 R A B R AR e R R 4 )2
A3 DX R ) 7 E L O 1 B E 1R R B s — R 1k T
-5, SEE 4 37 15 A I Y 4 R A L A 7 ALY A
sEESEAR, sREE FREGEE TS ed
N A R B R =L R N e S e e
TR R GBS — R,

PR 1 S b DR HE 37 i I 3 A R M A B — 1A
RRGEHERREN ., ZRGE RS,
FRORRESRAET IR E ., €44 L5

il P P ARG

W otm ¥ I

N

o>
[y

=4 SDH

L] 2 ZES
- L &=

BT LIRS EWS M55 [ZES

il Pt S P AR

A S R LMK l l |

DB AT N B ) e vl P 2 DR AP PR R L R A
L1/O Z: & s Wi A% A GRS L R
BRI W | s 9 BT KB R BT AR LR e
B L L JC A LIRS L i b R Al 5 W
A2 LU — M L TR A T AR G b e Ol 55 25 S
T ARG LB B e Al W 15 R A s 4 2
FEM, RETEDEA BTN GE . HR AR
B0k /& RS B CN = B DR N R S AN S T
FORBOR BT A R SR L T R T 9 L B R
S5 w6 Lo GO R AR R ok T B
PO 5 Rl B AR P 5 Y R S, AR Rl B AT 4
Jit T b X R 4 3 3 AR R A T RE . i b R
vt i JC B BIE TR, RTOE 2 0 A T b 4 AT S
BB B A B E

BTN PR R ok )2 B A AR B T
NS BT e | B e R PSR UR S
uli RGN S5 i ol SR R Web £ 1l 24 %
U BN e BB R G E T B A
14 52 6 00 5 S F A RO A7 B AL B L TR B
B R de i A hae. g nHZ B A B S
TR BT VBUHE 32 9 R 7R B OB te R A T RE L LA
FHZ B9 4% T00 2y 6 S A, 5 B 6 Al B o 1O R RE R
gy I AR PR | G A A o e U R Ak B
W7 EEEIIRE, DL K A vl A A R B e AR
il R A B

P AP = B a R A R DR
(SN SR (AR G I [N R R R RS
I BRI IR A R ) 5 U B A 4 AR A A 5

[GillsE ST S e R i - #e R R

SEMEE BTEE W%
L= L=
LA ES

TT.TIT

" [ .
mﬁgwm ‘ ‘

MMS | I
I Ey ST J‘- . ! -‘ w
= i By | [#F 4
a T, u o a | || e x| = e o '
[t — P ||| % Wi| i@ ARG e R
— R T~ B % | | DA EARLKE
EYNES #| |7
——1—' i (2| |2 %| |%
ALY i — GOOSE/SVI

= | |

GOOSE/SVIi{ ’ L9 )
= | R e HHE

N N

R AL

Bl SRt e8GR ERRgREE

Fig. 1 Architecture diagram of the intelligent monitoring and management system of the offshore converter station
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