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Abstract －  Scheduling the generation of thermal units is very 
important in a large-scale power system. Power generating units have 
to be selected to realize a reliable production of electric power with 
the lowest fuel costs. This paper presents a two-stage method to solve 
the unit commitment problem. The proposed method could not only 
get a better solution, but also spend less time than many existing 
techniques. Finally, one test case is compared with results using 
existing methods. The simulation results will demonstrate the 
superior performance of the proposed method. 
 
Indexing terms: unit commitment, generation dispatch, dynamic 
programming 

 
I. INTRODUCTION 

 
One of the most important jobs in operational scheduling 

of electrical power system is the unit commitment (UC) 
problem, because the proper schedule of available generating 
units may save utilities millions of dollars per year in 
production costs. The objective is to minimize total fuel costs 
and the scheduled units must satisfy the coupling and local 
constraints individually. The coupling constraints is the sum of 
maximal generation power by all units must be not less than 
the sum of demand, power losses and spinning reserve. The 
local constraints include ramp rate limit, minimum up and 
down time of each thermal unit. 

Many methods have been made to solve this problem. 
The priority list (PL) methods that based on unit priority are 
very fast, but they are highly heuristic and give schedules with 
relatively high production costs [1]. The Lagrangian 
Relaxation (LR) method uses Lagrange multipliers for the 
system constraints [2]. LR method does not have problems in 
meeting time dependent constraints. But due to the duality gap, 
there is no guarantee of the optimality of the solutions 
produced by LR methods. Dynamic programming (DP) has 
long been used to solve the UC [3,4,5]. DP algorithm is a 
useful technique that provides optimal solutions in small 
systems of generators, but must consider all combinations of 
units, need vast memory and huge computation time. The 
branch & bound algorithm uses an intelligent structure to 
search solution [6]. The Benders decomposition method can 
improve the computation time, but has higher production costs 
[7]. The genetic algorithm (GA) and evolutionary 
programming (EP) methods are both designed to encode each 
unit’s operating schedule on a system [8,9]. Similarly, these 
two methods are neither guarantee of the optimality of the 
solutions. The improvement DP with group designation 
strategy (IDP*) uses an iterative process by saving various 

potential combinations in every stage to find the final solution 
[10]. The IDP* method must execute the economic dispatch 
(ED) for each candidate combination and it will spend more 
time when number of units are many. 

In this paper, a two-stage method for unit commitment 
problem is presented. The proposed method uses three 
strategies to reduce the search range firstly, includes the time 
constraints, the searching window and the spinning reserve 
requirement. The IPF method is then used to get the near-
optimal solution in first stage. Lastly, uses look-ahead method 
to find the optimal solution, the ED is only executed at this 
stage, so it is very fast. 

 
 

II. PROBLEM STATEMENT 
 

The objective of the generation scheduling problem is to 
minimize the system operation cost. The cost includes the 
generating cost, start up cost and shut down cost, subject to 
certain the system constraints such as power balance, spinning 
reserve, unit generation limit, and min up/ down time, etc., 
that can be described as 
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With constraints 
(1) System power balance  
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(2) System spinning reserve requirements 
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(3) Unit generation limits 
kgmax,kg,kgmin, P(t)PP ≤≤   (5) 

(4) Unit minimum up/down time 
0(t)]I1)(tI[]T1)(t[t kkkon,kon, >−−×−−  (6) 

0(t)]I1)(tI[]T1)(t[t kkkoff,koff, >−−×−−  (7) 
Where the notations used in this objective function are 

F :Total operation cost of the entire system 
DRk :ramp-down rate for unit k 
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V. CONCLUSIONS 
 

This paper presents a fast two-stage method for thermal 
generating unit commitment. Three strategies, IPF method and 
look-ahead method are used to obtain the optimal solution. 
One example is shown to illustrate the effectiveness of the 
proposed algorithm. We can know that the method not only 
gets better quality of solution than many existing methods, but 
also consumes little time. 
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