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Optimal setting of wind-thermal-bundled capacity ratio based on chronological operation simulation
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Abstract: Wind-thermal bundled transmission is considered an important way to promote wind power accommodation.
One of the difficulties lies in setting the optimal bundled wind-thermal capacity ratio. This paper proposes a method for
setting the optimal ratio based on chronological operation simulation. First, the annual output characteristics of the
planned wind power are obtained through meteorological data. Then, an hourly chronological operation simulation model
is established, aiming at the lowest total operating cost of the system and the highest clean energy accommodation rate.
The simulation model is analysed with time domain partitioning and a rollback mechanism to accelerate the computation
speed. One-year hourly simulation results are further checked and adjusted to avoid potential transient stability risks.
Finally, taking the Northwest region of Guangdong Power Grid as an example, by comparing the wind power
accommodation capacity and operating economic data under different wind-thermal ratios, the optimal setting of the
wind-thermal-bundled capacity ratio is recommended considering the effects of environmental protection, safety and
economy. The results of the simulation can provide guidance for the planning and construction of offshore wind power
and power system dispatch.

This work is supported by the National Natural Science Foundation of China (No. 52022035) and the Key Planning
Thematic Project of Guangdong Power Grid Corporation (No. 030000QQ00190006).
Key words: wind-thermal-bundled; chronological operation simulation; capability ratio setting; offshore wind; transient
stability

0 == T RIIK RS, B KER EXEIG RS HRAIZ
- 17, W BRI IR 2] 2 R, PUTRA

N7 NG G R, ARG ATRRERE) A, R T R L X2 1600 15 kW,
REdEAS R, DARHORAER BT FAE RRURAE R EAG 3 FEOMAEER. BuktiniEm. Am, SR, &
PO X 3 B A B H N B XEIRE T, R
EE&WE: BRARAFLAEMA F8(52022035); A& HHE R FE 20t BE S i B ML R = A X
B A PR AR 8] F S AR F 27 B 3F 8 (0300000000190006) e, “=1b” X B E X EEAMETE A5 FR B,




.54 - ® )& EY5EH

R KL KT IR R & Y WA RO AR R s 7k,
B e M el LB IE (R Y R 8T, AU T
LT EZR . BRI HIE . P KRR R
RE ™, XK« XKITI 7 50k B 1
XA AR T IR R AR

X CRCKITIR” RGN E, B BRI
AR LA RP L “HT40 7 R 5 k. ik, [H
WA AT A AT TATSUF IS 1 2Rk . Sk
(1417575 F& XUHEL Y g J i B, AR B XU T
A BESR T T RS K R A R RS 5
F, AHIZINEFF AR B KSTH K R TR R
Wi o SCHR[A5-17UENL 1 KUK ST A S lC & e
BRI RS K LIS AT A, TR, K
HIAI /NN, BRI LSS T s & R
M7, L3R SR AN RETHERA 22110 )X FE H AN G A A2 1k
AR PRt . O T HERR OB R] AR REVR A 424
/AT i, SCHR[A83R M 1 — B3 TR
(L P Is AT REUAEZE, DR P KUK BCEE SR 2L 1
Wi B

FHL B, HATA R “RKITI” RS,
ARSI L SRR E T 022, i
XEF“RURITHR” i B ANEEIE T 5, HA Bt
AAAE SRR A P 2 A A AR o AR BT AT
FaEw, MK TSR “ XUKITH” Rt
R RORBRE IR R, TIAN A AR XK R bt B
RAFINKHAHELE . B, A EAE R
KR E MR “XKITH ShEIEE iS5
SELIRFBIEEN .

EEXSEL R, AR T 2T s AT AR AL
P RKATHR A S B . E iR T AR E T
WORME ZAetEMATHEREN; Hkna 7RTR
FEHR N RGN FPIs AT EIUAESE, AR T
M FH 38 T T A A PR AR AZ R R I 3 47 40 45 SR 1
B, BORAERIRIIL “RITHR” SMERI SRR
B, SRR 1R VAR AT AT A R

1 RATHBEBEEMR G A

1.1 B ERN

SEBRE IR, T XU 5 K AT HRIE N &
AR E ZEGRIA RYE . e tE M Tk,
N3 NI = AT T

(1) SORE . ARIEARBOR, BB AT
FHERSIEIF A, sl A S5 AU H
A 753 i 0 Bl PN AR PT AR REDR . KU D — ] 2
REUR, MR RGN K RITHNEE S, b5

M.

(2) LAt A5 K BATHRIE H 137 = 2 N
BEVE bt i) By RO R A I RS, KRR
R TE 4 LR D pe e T R TR H
B, X T BT R, R AE M R 1 SRR
R AIBATEEMAE. K, 752 piEiE
A ThZ R HE LB SRR . thah, K
L ) B s S R AL, B AR IRR,
PACKFT 032 H PR — Rl A g 2 T AR P 2K R D 1
A VR R XU AR AL, TS TR
s, NIMERG BT AN, B8R EEEL
ASRERR TS K LA AT, IR

(3) &ttt TEHIRIMRMER M RTIE T,
RGUBITNATERAATE BTN R . & RIEs
PR T, A8 X R R I IR R4k, R
INREE K K B FEL, AR S B 2= K=
P, UEAGE K] A B B AT A B
FIREH, QS T IR R G S ) A SR XU
T80 BC B X 5k L, i FLIE T (R A 2 K
F¥rdn. FHse b, WFeimpiEE, REsk
TE MR PR A/INE RUH K FEATLZE S Bt ) 35 DA %
RIEIAE W7 R24, KK AT HRIE R, 72— R
JEE P e XU RLALZEL HE T ] DA padk HH i 1) 2 el
B X H D L3 s 3 e RE BN, i
(IR ARA PR T B o T AR Fof LG PR XK S 7 F
HUIETE B R SR ey, R T A T,
FELE L SR B R SR ANIE AT R B3R

ERERNR, 5% IE I B AR PR A G )2
JAHL K E LA SR (1 RN, T EAR ST E
s, (HXTTREERY, RS SZEET,
KEBM NI IS E R WG R
KB, TEFLeR &L T XK 2 FE S 7 e
TRIE R RRBR, NAZFEREFE R DINLE S S
0t 17 AR — AR R S R N )
1.2 LB

BETUE=HEMHERE, AR THEER
A2 R P B 7 328 A 7 AR FUHE 22 R 8 s XK AT 4 1) 75 B T
b BB ARRRER S5 9ebr A o S b Ria
i, ARMEFAL N =L AR IAER P Is AT A
DAL, A SC 1 S A 5 RS B T (1 5 A5 A% e A PR T R A0
TRIELIH, ST BT 7T s Xt A i% R GE it AT A —
SEMI FPIE T 2S5, R B 20 K
778 R B N7 28 F ) da AT A UL it A7 dk — 2B
IR R A% AR, B A5 3 2 B R L4
HETR IR E, EEARFAKTR KRS
A RAC L TR R, DA R R WA R 1



XHT, S

BT B AT B KK T SR iR A B C EL A - 55 -

b, AR RATLAL ST A /N B, O TE 4 2
A2 S R FEPESR AR, DL R IE 274 52 R/
Bz Vi s by,  Lik KUK BCE T %
HAAFRRIE 1 fis.

H R A XU Sk = S Bt 0808, HERL
BHEAAGRTRFTNA, ASCRH T3R8 800
I RGN PR AT 9%, AR RIS
s, AAVIARHE, BRI RO I R 2.

| il s WC I A A PR AR ‘

v
s
_ v
KL ¢ ¢ KFn
Fe T A A He T % B A R A
I 2 REwalinNAd:iEsY

v !

| ) RN s AT R ‘ ‘ L] :"Ei’itH~J'Ii"'J'LMJ’FiEﬂJ.|

|wmmmwmmmﬁﬁ . |%mmmwmmmﬁ&

RAEEARPE . £8P e A bRk
R e i Wa

B 1 BORGHFEITRUBE N EBE L RZE

Fig. 1 Diagram of power system chronological operation

simulation to determine wind-thermal capacity ratio
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