547 % 553 RN ERBEY D EH Vol.47 No.3
201942 H1H Power System Protection and Control Feb. 1,2019

DOI: 10.7667/PSPC180157
BIKERBNZ A RINAHS OB AR S B MK E L

B OE R, BRI, MFM, ARG, XK’

(LRI B o A PR3] b R B s, &R R 5180015 2. BT RFRAFIE, J A S M 510640)

TE: K E RENLLL IO 0@ 0] L 0 e LA R Tl R 1 RATAROKSE R, 37 15 il K& REMTLZL P I (14 2 4= 2 R AL
AMGHAL. LIERE T HlKE RENLALR 5 I T AT HLAL AT 0 HAReR B, R & RENLALI AN RIE 4T
UG R A IR R IR T RIA S, FINAE RS AP AR P 5 18 T M UREIN 30, IR 518 T K E REML
MIPEAT WL AL 2 LA N T ORAERE IR SRR (K] FEPE R S R SRAR 1T S00R g H b el B0 A T
BeethAb, AR K & BENLAL IS T U L e 6 T A B2 R SR e (L B E A IR — Rl oy
BEAMAC TR BT M A5G, A TREHL AL AL SRR e A A Tl 15 B2 PER R, R s B i sk
fifd% CPLEX BEAT KM% . XIHESBx 23 Bl 306 19 ni t S v 45 R ], b th PO R 45 A B e R ) PR A2
(¥ W4 BRI AR A BAER,  SAORME LR, AT R IO TR S I i

KR ZEARNAA G AUKER: RS HRE; ML, Ra BRI

Mixed integer linear programming algorithm for solving security constrained unit
commitment problem of power grid with pumped storage hydro
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Abstract: The operation of Pumped Storage Hydro (PSH) units has great influence on the compilation of generation
scheduling of power grid, a security constrained unit commitment model of power grid with PSH units is established. In the
model, total operation cost of all units which includes the start up / stop down cost of PSH units is considered as the objective
function, an analytical expression of the spinning reserve capacity of PSH units is given according to different operation
conditions, and the network loss is considered in the power balance constraint of the system, the operation scheduling
constraints of PSH units and the network security constraints are also considered. In order to ensure the reliability and
improve the calculation efficiency of model solution, the objective function is piecewise linearized and the spinning reserve
capacity constraint of PSH units is equivalently transformed into a linear expression according to their operation
characteristics. Meanwhile, a dynamic piecewise linearization method is adopted to approximate the network loss, so that the
unit commitment model is transformed into a Mixed Integer Linear Programming (MILP) model, which can be solved by
using the mature mathematical optimization solver CPLEX. Test results on an actual power grid of 23 units and 306 buses
demonstrate that the approximation effect of network loss in the proposed MILP model is reasonable and correct, and the
proposed algorithm is fast and has good practical value in engineering.
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Fig. 5 Comparison of output plan curves of some units
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