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Auxiliary decision-making of dispatching plan considering static security
and transient stability constrains
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Abstract: In order to improve the execution rate of dispatching plan, this paper proposes a method of auxiliary
decision-making of dispatching plan considering static security and transient stability constrains. First of all, the static
security and transient stability of the dispatching plans with contingencies are assessed based on AC power flow and time
domain simulation. A linear weighted method is used to calculate the units’ comprehensive control performance index of
the static security and transient stability to the unsafe dispatching plans. Secondly, according to the key units, whose
comprehensive control performance index is large, the nearest front and back related dispatching plans of the unsafe
dispatching plans are searched. And the units’ adjustable space is modified considering the unit ramp rate of the relevant
dispatching plans. Then, heuristic method based on the control performance index is adopted to solve the auxiliary
decision-making problem. Finally, the auxiliary decision-making results are used to update the dispatching plans through
iterative and mutual optimization. The effectiveness of the proposed method is verified by cases in Gansu Power Grid.
This work is supported by Science and Technology Project of the Headquarter of State Grid Corporation of China (No.
SGFJITY00GHJIS1800039).
Key words: dispatching plan; auxiliary decision-making; security and stability constrains; comprehensive control

performance index; unit ramp rate

0 3l

e S B REE TR, RSPV e M R 4
Fsg 2ot s T R . Frm s AZH
PLELIBR HL Y (R 1 SR BEIR I RN, A
W) 2 A PE DB H 2 % . R REAL A Bh PR Skt

HETH: BRuMAE LA B 8 (SGFITY00GHTS
1800039)

RIS AR W 2T EE TR M, i %
AR E AR IR BE TR B w3 30 TN A 1
] R .

G IR LTI e LR G A Dl 2 ) #l
HIREA R PR L0 HLALR 15 I TR 2R
HTHBEBLARENBITAR, WELZLLR A
F RS I R AR, s N—1 #RE R R ek
AN S I N S SR (E VAT AN 1 E a8 s
LI ek g AL B RFEAT S 22 2R P) HVDC



SN,

T R AN A 2 AR T LRI P U R B VSR - 25 -

R4 2k TR A — R A IR R Rk O G847 0L
ol R R S T s 2,
DR PR B G B N 311222 WA | LN
PRB A LA K-k -0 2 b e s b A %
WA AT AT T (AT R B
YRR R Z A S 2 e e AR % IE, G
AR FE TR DT X )& 22 4k . SCER(18]42
(R AC AL e A BT VR SCRR (19148 tH I 255 2%
82 R E AR I 2 R RS A AT T
SRS RN 25 2 AR 20 A 1 U B v Rl B e s 1
it T IR

PR RIS 2 AR S A AR
TOURR OB A (1 R 6 Pl oK HL 22 A8 e I il S 2
Fe, SECOHFEARF . Bk, HE TRk
LA R B R PR m Tt R . SECERIRTT
VEAHEE, BRI REFRRR 1) 5 kX TTVE ARGV
TRUESRAT 4 SR s e, (AT SRR TR, B0 5 15K
YA 25 LB (W& 31 = /e W R o e U PO ok [ st
PRUAT AP, FEIE T ik ne 4R bRk
ATHRAS B LRI SRAR RN, k= AT A2
FoUE ) R 8 — PSR T

T, ARG G BT R AT D)
RS 25 RS 22 20 E In) N 2R -G 1 i1
REFEFR, BT ZAabr SIS AR A 2 2 ARE )
G R R8T AN AR AR BRI TRy
3 (Unsafe Dispatching Plan Mode, UDPM)[#J A%
P, T RO SRR AU HLA TR IR A R I T
HUALR TS ) o 0 H R e R SR T S R B,
P B RAE T B RIF 5107 A R
B E LA RS, Wi T TR
S HIVER 73K
1 HFEa
1.1 BFreRE

W HARIUR RGP A e S, in=X(D TR,

min Y > C/(B,-P}) (1)

A S, RGP HAES: S, BT
FAAN I Be ARG, an H kR — ek 96 ANEF B
fetrs CONHLAL i AT D ) B HEARY: P,
MU i A8 ¢ NZIRA DI T P ANLAL i 7 ¢
IR DI ).
1.2 S FELAR

LT R Q) T R

Pi,t - Pzi - Vi,t Z Y[j,th,t COS(QI-J - 9j,t - a[j,t) =0
JENg

@)

Qi,t - Qig,lt - V;,t z Kj,th,t Sin(gi,t - ej,t - az’j,t ) =0

K ieS,, jeS,, teS,; S, NRGHT
MEES: Py O O, APRIATE R AE tINZIA
SR TS g S V.
O, 73 AT KU AE ¢ N ZI AR ISR AT

Y~ e, ST AR ¢ INZIKIEAE A .

1.3 BSERRERENR

TAM S R e Fa e K T T
I JHEAE -

i Z M tim (3)
Rt 1S, s, HERS Ko AR AL (%)
I, RS L MY S i e
FEs 1, HAHDEI i 2822 A REE ) B 2 22 A e
BRI IR AE

TAR M N RAENF ST S mENTE
WS A58 A R T T PR i S T A e s ) e /ML T
AR 158 % B R 1 P A ok 2 e A B TR U 5
W @R .

Plim -P
Moty = T 4)
X, B e BT I S DO D BR AR,
WEEIEAT N R,

PIAARGEME X EEACH FE 45 AR 1k
W75 A5 3 o AR B4 L O 1) & L PE 4
Mgk, Ko B AN, I B AN R INBCE Y A
AIXHEARAL, 5 22 W1 2R G0 W 552 25 ] WL S5 281 4 I P
BLs|), fE P-s~Fiin EHBhRERS MR A;n FBIEE
Pl /D IR Agee VHELSEME RPN KR AR E D)
AR EMEE .

A= 1 100% (4, > 4,,)
Dai=y 5)

A=A 100% (4, <4)

inc

1.4 HABARMBIEHNAR

WAL D D TAEA T ) B R BRYEH PY
h G P RIPAT IR AE, T AL R4
W RN P RIE AT SR LA i
Dyt BN BR ML e 2 A f5 N Dyt )
TR, R AKX (6)FrrR.
max(B™, B}, P )< P, <min(P™ Py P,) (6)

it=1°>" it+m it—1 2% it+m



-26- @A &R B R

Arh: ieS;, reS,: P™ . P™ AN i 1Y
AT S R 1 t+m BRI
T IHLAL i 78 ¢ W ZIT 5 RE LA TC 23 2 o () i
ZNG 5 ¢ I 2005 AR LR m AR T 20
P P ARV i 7E ¢ W25 1 W20
Dyt ) R AR AR A Dyl 0y B RBR, Py =
P, +IRAt. P™ =P, —IRAt; B" . P 5
MMV i {E ¢ W25 e t+m W Z0 00 S ) ey
RAPRAM ) E R, P =P, +mRAL .
P =P, —mRAt; RGNLAL i BICHARL Ar
T PN FRAR R 7 2 B T TR

K(D)—K (o) FiiR 205 2 L2 B
B, 0T ORI 5, RSk A, PR,
K FH 2 I B G PR AR AL SR AR SRS o BRI B i
J5E VTR B R SR T4 i 1k R i b (1) SR s SR
HiAR, HARAEGRE I SCHR[22]
2 EEEBEINEEEREREIERR

WL Dy 44 it o) e X 9 #4282 A Aee 152
WA, A T SEE R 2 RS S e iREy)
OB el S a AR S LIbUN =y A I RAE R <)
DB it 25 2R e R s I e Re fabs, s
ISR AL AR B R AR IR . MR ALZE A Thi de
it T A et 2 v 4 TP B AR AR AN R S D) M AR
] R R dE AR, THE I S F SR G
REFRPR

¢, = Api’, +Bﬂ,l.’, =

A;ZI“SZ.W (1-7,0, )+ BIZ;: S,..(1-n,)
Refre o, ¢ AT FHLAL § (097 A
GREEGIERESRNS: p, N e NZIERIDT SR ALAL ¢ 1Y)
SRR AR AR R 7., ¢ AR R
d MR T2 j AN S e AR N
¢ BRI T7 2T Ik o B /N TR I A A P
B L, A e N ZITE R T B d AN s
MREG S, , N eI 2R LA A28 d A
B RSB AN BB I R U A, K ¢ TR
JrACIHLAL @ RS DA G P IV ERE S r 5
1, Nt ZIH R ACR R 1A R S D ke
MiBEs M, N ¢ B ZIERIT R RS ER e B NTAE
IR RS S, 0 ¢ INZ0eR7 R BL
i X MRS 5T A B o5l #gs

(7)

G REFR PR AR S D) MRS E SR A I T Redabn
WECGERE, H B>4. JAESSE0N S8 &)
FAREE [ R TR 7 2T HLALIR £ 5 3 i 1 B SR AR
Cii = Diy 14 G = ﬂ';‘,z °

HRAE £ 2 T Ik BEFE AR (8 i HLZHL ) 55 T 2
Tl AEAIER, HUHEZREPEETT 0 kit s {5
AU, HLA IR 255 U T ) R 3 H g

3  ZAitxIFG B RN E T R LR

R (6)fiE R UDPM F&HL4Lmt i B R
BRI SR B2 1Rl T AT A 1) S
3.1 UDPM &%

XA UDPM #:477028, & X UDPM I 145
G HIPEREFR AR R T — T TR AL A G L
Ho B ZRTEE BRI ¢ WZIHRIT7 20 A
LRI IE PSR XD —4> UDPM,  H. ¢ ]
ZIHRI 5 S SN L AL S A 5 L AHAR UDPM (156
BENLAAAAEASEE, W ¢ I 2RIy 3w SO ESEA
WhE e 4 B e R 1 1k &I 5 3K (Serial  Unsafe
Dispatching Plan Mode, SUDPM), 71l}, & X A9l
SLANTH A AR E R TR T 2 (Tsolated Unsafe
Dispatching Plan Mode, [IUDPM).
3.2 IUDPM THl4EH 71 L TBRZZR

XF T TUDPM, 73 % LR 7 B IEHLALHE
RPR: TUDPM BEAN 18 52 ) 193 15 s AN 18
o AR SIS - £5-G 2% FEAH AR BT Ja PN Kl =X
(RIHLZL e 2 29 o Je St gy BRRR, SR X(8)t
AN B IEEME ) BRI, A, HJ%E
AHAB Y G — BT — AR 7 2R AL e 4 % 4
WAJFEH T BRI, 2k (©). A0y h&E %
KEHLAEIE S ) F R
max (P, P}, BT ) < P, <min(B™, P} P ) (8)

it+1 it+1

max ( [;min ,pmn ) <P, <min ([;m‘“ , P ) 9)

it+1 i,t+1

maX<Emin ,Pmin ) < })i,z < min (Emax,Pmax) (10)

it—1 it—1

K PY=P,, —RAt\ P =P, +RAt\ P} =
E,m —RAt Rnt]i’l( :E,Hl +RAL E,t—l » P;,m 539
MM @ FEAAR R — ARG — MR R
DIt J1s ROAMIAL i (ICH 22900 Ar TG A
AHAR TR 7 3K 1T ] 1) B
3.3 SUDPM T#l4AH 71 E TBRZE

XIATA SUDPM, 4% LA R B IEHLALH ) |
TR 2 AETEAHAR ) SUDPM A A —AN T,
ZARITA M T U S T0 N L I 1) 5 S5 I
AW ARAR P SUDPM 584 S 5



SN,

T R AN A 2 AR T LRI P U R B VSR -27 -

FAHABPI A SUDPM [RGB LA EE A A HE N BT AL
YIRS TT 13— 8, WIS TR SE R IUTHE 15
D2 A8 4 N AL T A —BOCHEN LA I 25 G i il vk
REFR PR AR BN/ s 8 7y S o N
B A I AT D i WA T WO 717 LV A PR £74 1V 2
AT R 7 AT HLAL ) E R BB IE .

Xf ¢ %) SUDPM N 5—JCBENLAL, 7T i
5 U7 27 81 PR RAZA LA Ky S BEMLZL 1) fe i
NG — R0 b g, IR
BUALIIH ) PR 595 28 3803 A2 AT (R Bl iy —
ARE AR, R ADEIE; 57 1%
B3 L S I Bl BT — AN EE — AR, gy
MERA(12) RA3YEIE; #HARERE], WAEIE.
maX(Emin,Pmin Pmin )S R,z < min<Emax prmax pmax )

it=1°>" i t+m shit=1 " it+m
(1)
max(B™, P )< P, <min(P™,PI%Y)  (12)

max (B™, P70 )< P, <min(P™,P7%)  (13)

K PP, ~IRAC .« P =P, +IRAC
P =P, ~mRAL. P =P, +mRAC: P,

B, o3RI § RN SN LA 10 Bl iy
Ja— R AN AT S

4 HENRRSEETYRE

TR R s N A B YR SR T 4 —
SKAFE, VHEREPER, e CAHRE I A S H R 7 K
SKARSE . TR, AR BRI e RN 25 A 4l B
YA A PIAS T I ST R DL AR . 1073k
TG H A R TR BRI e AR, I 1 N 2
GrAMBh PR, AR 2R G Al Bh s 4 SRR BT
X177 AT B SEARAL, DA L SEPr TRE 2R,

# T UDPM 3] B T OC LAl A5 1E )5 1
7 R PR 2R B35 AL 2 A AR R IVl B v OR 4
T, DU OB AL S ), ERE
FEVHRIT 0, g, 0], XHEERTAT
fift () UDPM, &5 H SCHEMLAL I ) BRAE L, LARE
N N5 BETE R = e Al B s Ak,
H 2RI BRI s I BRI S U A
R R Rk B B KA AR I Tl A
LT 1R BRZ A, DU AR S N oh H b
HHATHIB RSB, B RS, BRI
BEJ5 ) I HUALIRI 7 BRAEL, B A T B G
Y RUHLAL RIS 3 A WL R A . SRR LAL
(&G i REFR bR (E M IE R, I BR(E M ) |

B, OCBENLAL M ZRA5 T ReFabn (B oA ST,
BRAE R 7 R R
5 BHINH
5.1 RFERIARNE

PL 591 Bls 992 45 AUH R H W9 B PUAS FHATR I Bt
TR BT U AL TE S 2 2 A A fEL e g
R LR I Y . 750 KV Ik T 48 N-1 Wk
R AR R 4 24, Ry 2 HDUER
ALBMEEDMIARRE, 773 IS
Ui A&, a0k 1 frors

1 OMRIFRBRFR SRS

Table 1 System status of the four plan modes
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Table 2 Transient control measures of the second plan

mode by conventional method
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Table 3 Comprehensive control measures of the second

plan mode by conventional method
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Table 5 Key units’ control performance index of

the second plan mode
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Table 6 Unit output limits comparison of the second plan mode
between two methods
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