F41%5 F12H
2021 £ 12 B

2 9 8 % Wk &

Electric Power Automation Equipment

Vol.41 No.12
Dec. 2021

FE T RIE A AR VPRI BT RE DR LT
e N P NN ) K W RE S

AR 2 AT A

HE A IR K

C R A

(1. BERABRY CATRFR, G H% 710079;2. R EMAS HILLHH,EEH B 710048)

WEAAEBEN P ERIE— R EOFTNIAR LR R TATIE )RR, M TIE T KEH &3
RERIH NN, AW RIEAT T AL R T MM, s, A T AR MAER T THISTEELS AAFLER
PENXRAREFHRRIE—ZF AL ERFORDFEABE SOOI H, 3 E TH R FHILLLER B,
AR EIHAN A BARE T ROIARAAS R ER T, L8 T FAINATIG X G EFLRARE
TERIANBENAKRXZ, ATEZ T RS THRARALRARETH RAMBLASHACHR , KA
LA RAC T R R F B A F L R APV T ALy R, ERIE R AR T BT A ah LRI T #AR R KK
W, TG vATE AL I G Bl A ) B8 E T BT3RO ik 6 ROME BRI

KR FSEAR AT R BRE T ILAAL KL

FESES:TM 721.1

0 355§

BEE 8 o T BLIAL BT RE IR A PR J , IO
REVRAE h e A BT X, i T B R B 4IE 5l nfr i R
HATREIRMLAL T B A8 1 22 , BV MK B B B4R
L DB RE IR 22 f R R RS T, By 5] R KL
SEAVUE A [+ b 3R ]t 8 By ] 240 B P 3 K
BrRERIE Y FE PR

LR B X B /5 i S e R R E A
HXTRARIBETE , EEERLELUN 240 T7 1. —J7
TR 2 0T L L 47 P 2R 9 4 o A B 4% o) 2 Bk A 1 A
Ao SCHRLS T e Xof B0 42 1 45 B 19 1 2 80 8
A AR Z 8] 5 R BEAT RS, A B A AL R
MR KSR, SCHRL6 [d i pe Ak B AR s FRAL
PR A G IS R FL AT 4 o 4 2 AR ) SR
DA RS ARt B0 1) JE 2 A8 o Sk [7 36 i 4 < R
P B ) B ] 265 - D 2 A RO DTSRRI . (E U
AGER S U ET ZRR BB EN, B
KA AAR IHESE | 2 < T P B ] ) 7 3 A
AT I B R G s AT, n] B2 5 B0 Bk A
A I T 32 AR T E DR L2 i e 2 K
DIHLAEm A 5 T . SCHR[4,9-10 10F5E 1 BT REIE AL
W P o R 3R T T AL R TE T S RE T .
BIR L1113 e e 00 A 22 2 AL S et o A TR T K P
1 A ads A g e G DA A A R S JE S
AR SR A A LR A5 TC D A M B o 42 1l SR g1
R A Rl T EDE A B TT R BE R

s H#A:2021-03-18; f&[E] HH#A:2021-06-23

EETH : AR08 E2AHHR B (5100-202036013A-0-0-00)
Project supported by the Science and Technology Project of
SGCC(5100-202036013A-0-0-00)

XEAFRAERD: A

DOI:10.16081/j.epae.202108016

ol ol i AR B 0 B BB TR R GE X 2
TIEARMESE I . F IR OFTE R A 2ok i A ST 4 i 52
T —EZH HRZATOFEH B, AR WL H T
S AR A S AGE

HLSEPRia AT Bt TR T, — i i ok
T B AR RE TR ) B R AR E A 5
FAEE AT ER AT R B H LA R N AL G
B AR AT R XTI AT P . i TR T A
WA ML ZH 5 B B Jeik Mo 2 R G T Al
RERIE 777 30, HREH A 7% JEIT DCRT RE IR 3 MLAIL
AT HLTT 3, a8 s 4745 07 S8 Bk
ARG X H AL AT HL G BOCHGEA . i FHELL
5 L8 A At H AL St X R ELR C B P
JTEIITHLTS 3, B R G LA A T L5 2K
T PRAFECORAEL, 72 BT RE TR R A TH A 01 ], A1 18 e
SGEELESICTS

HAT, XL G Koz 47 77 AR He A
WA RZHEPAEN S IHLA A A PR iR 5k
Je 22 Abn 2 AW 2 SR LA ALA BE L5 7
T, 28 LU BT A L R B L I A
AR PLLLITHLT AW SR b . T8
A A s (7 AL B AR S A T T X TG B S 4
(R A ) AN AR B T ELRAE X AL m] LA ) B
Pt e A B, I N AR WAL Rl R T LB A3
AR IR HTREBLE T S IR LT R &R
G A (0 R T LU 6T 19 DA I A Rk K
L AL 2 K, BIV 2R G i 75 s A Ak I 8 ] LA
FEAC O N A S K K LT SR LA Tl

BT LR ARSI 7B IE RS A
SCAE AR HLAL AL IR BE D7 vk 4 T R R — e



@ L/ AR {7 G-

F41%

Aad H KPR B /N R I A ARk
B 2R FH B UATL2EL et i vl DR 5 50, A O R B A
AR AL AL & AU 1, M R T
W7 25 45 A% B 0 0L 3t £ 2 R o 7 B ) SR KOG
Z TR LA ELIL LI A i 9 R T 00 T G2 %5 4% 26
LI RN RACHLALTFHLTT 50, LASE B2 A m 4 |
RERBEHTRE VI AA Y F b o 38 3 S P A % R I 58 4
PEATHIE , A SO R B B TR S EL, %07 1
75 PG AL A A5 2 52 B R AT, B2 T 18 RE R AR
PR X REPREE TS Xa ™ H bp 1 52 L HAT B2

| ZEESTBEEARNREERTES
K& %
1.1 EESBESENE

& 1 A8 e U5 7 vl ok Bk R g R B A .
— BT, M B R AR AR S MR, L S | AR A B A
1o L ] i Sk e R A AR R IS, LR
BN 0 3 T4 FE 114 TC T Ty 3R TR0 1 48 i 3
W UE B AAIAEBAT , e T 3 2 A% 1 TC T T R T
AL RE, SECR L EBHE, A THRERS
FR A — K X T VPR WK, X T
O X R AR R R R . Y ERA
A i S AR S TR AR R AR B O FE A LR
T A, R B AR TC T RE T R R, AT 8 2.3
YR R W B A B R K v . BRI,
T T B A 1] 226 g R A B S BRI S TR R B
it FR Ge A0 AH O L 7R il 2 DL B S A ET AL

et i s L L
Hir 7 eIl e Jeo e

pES ) SIS
B B

H AL
Hin 3 BRI S T Iy R M

E1 AMEFERBRERELRELIIMETE
Fig.1 Schematic diagram of reactive power compensation

for large-scale new energy DC sending-end system
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Fig.2 Equivalent circuit and voltage phasor diagram

of new energy DC sending-end system
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new energy output power
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Fig.6 Comparison of conventional unit start-up
capacity before and after optimization with

manual arrangement unit plan
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Fig.7 Transient overvoltage conditions of two DC

buses when start-up capacity is lowest
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reactive power characteristics and impact of control system (éﬁgﬁ ERRAY)

Optimal method of operation modes for large-scale new energy DC sending-end
power grid based on short circuit capacity quantitative assessment
NIU Shuanbao'?,KE Xianbo’,REN Chong’, HUO Chao’, WANG Zhiwei’,ZHANG Gang’, WEI Lin’
(1. School of Electrical Engineering,Xi’an Jiaotong University,Xi’an 710079, China;
2. Northwest Branch of State Grid Corporation of China,Xi’an 710048, China)

Abstract: It is necessary for DC sending-end power grid to ensure that certain conventional units provide
short circuit capacity to suppress voltage fluctuations. However, excessive start-up capacity will occupy the
space of new energy consumption,which brings difficulties to optimal method of operation modes for power
grid. Based on branch power flow method, the relationship between transient overvoltage and DC bus short
circuil capacity is revealed,and the quantitative algorithm of minimum bus short circuit capacity of conven-
tional unit to ensure a certain transient overvoltage level is derived. The weight index of short circuit cur-
rent is proposed as the weight factor of unit optimal combination considering the constraint of short circuit
capacity. The quantitative relationship between the start-up mode of conventional units and the demand of
DC short circuit capacity is given. Based on this method,a unit commitment optimal model considering the
constraints of DC short circuit capacity is established, and the unit commitment optimization algorithm is
adopted to consider all kinds of constraints to optimize the start-up mode of the units,so as to achieve the
maximum consumption of new energy on the basis of ensuring operation safety. Finally,a provincial power
grid in Northwest China is taken as an example to verify the effectiveness and superiority of the proposed
method.

Key words: UHVDC;transient overvoltage;short circuit capacity;unit commitment;optimization



B O R R

I — U R L

Al ERAGIRERY AR HZ
Fig.Al Typical curve of DC system commutation failure

THELHLA T BB £ I B A

R4 245 HE T B A £ U i
A EFR R R R LA T
Vit

L]

R AL e T SR A
ML S 3R e B
Rk ScBRss B 2% it

A

T BRER A T 8
R N

7[,% Ms%0. 01

)
=

A M s

B A2 ERBUERGBHERE
Fig.A2 Flowchart of iterative estimation process of cor-
rection coefficient

& A3

HLBMWERE N L REE
Fig.A3 Simplified schematic diagram of DC transmission
from provincial power grid

Mk B
(D RAHLALFRFEA

WUZH f5e N TTASE LI (8] 29 RN «

VO T (Ui, t—1) —u(it)) > 0 (BL)
VT (it —u(i t-1))>0  (B2)

MU B ERZIR

u, PY" <P, <u, P (B3)

WL o B2 A
ﬁT
<L NP <O B4
qm<m;m<qm (B4)
HUAEL S 1 R 2 o Ay

P!

i,min — Pmax < ai,max (BS)
e e

u
Pi,l - Pi,l—l < Pt Qg+

(B6)
RTin (ai,t - ai,t—l) + P.Tax (1_ai,l)

HL i/ Ns AT T AR :

iﬁszf

(B7)
ieA;
(2) TZEARKMN.
LR A RO

K
Ks z (Sij X|) 2 Sscmin
i=1

(B8)
YR B LIRN:
I:)i,min < ZM: Pi,tSi,j,t _kZM: Ik,tSk,j,t < Pj,max (B9)
b I A% i D) 0«
IDs,min < Z Pi,tSi,s,t - Z Ik,tSk,s,t < I:)s,max (B].O)
ieM keM

(3) RGLHFM -
G T T2

N
2. PR.=L (B11)
i=1
IE 4 A B AN

N

U P =L+ R

i=1

(B12)
1 A EL AN

N .
U PR 2L -RY
i=1

AL N

I:)a,min < a,t < I:)a,max (814)

(B13)



	202112016
	附录

