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Background 

As a major river in East Java Indonesia, Brantas River become an important 

water source in the basin area of 12.000 km2 with 320 km length originated 

at Sumber Brantas Villaga to Surabaya, the capital city of East Java 

Province. Several large dams have been constructed in purpose of water 

conservation and flood control. The river supplies irrigation as well as 

municipal, industrial and domestic water, including water power generator 

produce electricity energy. 

 

The objective of this research is to optimize the use of available water in 

river in order to gain the maximum benefit that obtained from power 

generators and irrigation water supply in the upper reach of Brantas River. 

Trade off solution may be obtained by using mixed integer linear 

programming approach. 
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Location (1) 
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Location (2) 

No. Name of Dam Location Function 

1. Sengguruh Village of Sengguruh, 
Kepanjen, 24 km south of 
Malang. 

Elevtricity power generator 2x14.5 MW, 
control sediment entering Karangkates. 

2. Karangkates-
Lahor 

Village of Karangkates, 
Sumber-pucung, Malang. 
Lahor is 1.5 km north of 
Karangkates. 

Flood control, irrigation, municipal and 
industry water supply, electricity power 
generator 3x35 MW. 

3. Wlingi Village of Jegu, Kutojayan, 
Blitar. 

Flood Control, sediment control, flood control 
and electricity power generator 2x27 MW 

4. Lodoyo 7 km downstream of Wlingi 
Dam. 

Electricity power generator 1x4.5 MW and 
sediment control from Wlingi Dam. 
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Formulation (1) 

Mixed Integer Linear Programming (MILP) 
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Formulation (2) 

Software Application: 

The calculation of integer linear programming using QM for Windows (POMQMv3). 

 

Assumptions for boundaries are:  

* the total area at Lodagung Irrigation Scheme is 12,499 Ha,  

* maximum of reservoir volume at Karangkates Dam is 175,000,000 m3  

* maximum number of turbines or power generators: 

 - Sengguruh Turbines 2 x 14.5 MW 

 - Karangkates Turbines 3 x 35 MW 

 - Wlingi Turbines  2 x 27 MW 

 - Lodoyo Turbines  1 x 4.5 MW 

 

Result of calculation shown for each three seasons: 

* rainy season 

* 1st dry season and  

* 2nd dry seasons 
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Formulation (3) 
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Formulation (4) 
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Result (1) 

Results of Decision Variables (Operational Alternatives) 
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Result (2) 

(Currency in Rupiah) 
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Conclusion 

The optimizations are done by 

calculating from three strategies 

that are maximizing irrigation 

benefits, maximizing energy 

benefits, and maximizing both 

irrigation and energy benefits. 

 

Thank You ....................... 


