







































































































































































































































	Chapter 6 Geology
	6.4 Blasting Test
	6.4.6 Analysis and Evaluation of Measuring Results


	Chapter 7 Earthquake
	7.1 Outline of Characteristics of Seismicity in the Philippines
	7.2 Design Seismic Coefficient

	Chapter 8 Development Plan
	8.1 Size of the Project
	8.2 Pumping Energy and Schedule of Development
	8.3 Pumping Operation Pattern
	8.4 Study of Reservoir Operation
	8.4.1 Background of Existing Facilities
	8.4.2 Function of Upper and Lower Reservoirs
	8.4.3 Study of Reservoir Operation


	Chapter 9 Transmission Line and Power System Analysis
	9.1 Transmission Line
	9.2 System Analysis

	Chapter 10 Feasibility Design
	10.1 Present Condition of Existing Facilities
	10.1.1 Caliraya Reservoir
	10.1.2 Upper Cannal and Intake
	10.1.3 Penstock
	10.1.4 Powerhouse Shaft and Tailrace Canal
	10.1.5 Service and Control Buildings
	10.1.6 Switchyard

	10.2 Comparison Study of Alternative Layouts
	10.2.1 Basic Conditions and Alternative Layouts
	10.2.2 Alternative A
	10.2.3 Alternative B
	10.2.4 Alternative C
	10.2.5 Additional Considerations
	10.2.6 Economic Comparison
	10.2.7 Results of Comparison Study for Alternative Layouts

	10.3 Proposed Design of Civil Structures
	10.3.1 Upper Canal
	10.3.2 Intake
	10.3.3 Penstock
	10.3.4 Temporary Detour of the Luman - Kalayaan Road during Construction
	10.3.5 Powerhouse Shaft
	10.3.6 Tailrace Canal
	10.3.7 Switchyard
	10.3.8 Equipment Unloading and Transportation Facilities

	10.4 Electrical Equipment
	10.4.1 Powerhouse
	10.4.2 Study of Cavitation Characteristics and Water Hammering
	10.4.3 Outdoor Switchyard, Other Items
	10.4.4 Transportation



