Innovation and Adaptation

Technologies for Hydro Development
INn the Pacific Northwest
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Introduction

- Technology is an enabler
- Improve efficiency

- Improve reliability

- Reduce cost

Design

- CFD

- Controls

Manufacturing

- Optimize / customize for each site

Proven Technology + Innovation + Adaptation = Success




Focus:

Product Expertise:
Experience:
Ownership:

Production Capability:

Sales/Service Territory:

Quality:

Technical Capacity:

Mavel Overview

Small Hydro up to 30 MW

Turbines: Kaplan, Francis, Pelton and Micro
400+ turbines installed in 18 years

50% American / 50% Czech

Two European Facilities; 200 employees
Americas, Europe, Africa and Parts of Asia
ISO 9001:2008 Certified

40 Engineers, 85 Proprietary Designs,

In-house R&D
Czech Technical University hydraulic lab




Mavel Turbines

Kaplan Turbines Pelton Turbines
PIT Turbine Horizontal
Bulb Turbine Vertical
Vertical Turbine

Z Tur bi ne MicroTurbines
S Tur bi ne
3 kW 30MW

Francis Turbines
Horizontal
Vertical
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Mavel Manufacturing Headquarters
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Pelton Turbines

ARunners: 300 mm to 2000 mm

Al to 6 Jets

AVertical or Horizontal

AHead: 160 to 3300 ft (50 to 1000 m)
AFlow: 3.5 to 350 cfs (0.1 to 10 cms)

APower Output: Up to 30 MW
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Pelton Turbines

Innovation:
Aexternal distributor
Acompact powerhouse
Areduced civil cost
Aimproved runner design
ACNC machined runners
Aoptimal runner size
Aoptimal jets

Amatch the site
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Francis Turbines

ARunners: 400 mm to 2000 mm
AVertical or Horizontal

A6 specific speeds

AHead: 50 to 1000 ft (15 to 300 m)
AFlow: 17.5 to 1250 cfs (0.5 to 35 cms)

APower Output: Up to 25 MW
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Kaplan Turbines

ARunners: 500 mm to 4500 mm
AVertical or Horizontal

AType: fSo, Bul b,
APower Output: 25 kW to 25 MW
AHead: 5 to 115 ft (1.5 to 35 m)

AFlow: 32 to 3200 cfs (0.9 to 90 cms)

Alnnovation:
ACNC machined runners
Acontrol of blades and gates
Agear box, belt drives
Awider head / flow range




Low Head Technologies

- Applications for low head sites
- Irrigation Systems
- Non Powered dams
- Water treatment plants
-fnConduit Exemptiono
- Micro Turbine
- Kaplan Pit Turbine
- Vertical Kaplan




Micro Turbine: Overview

AHead: 5to 20 ft (1.5 to 6 m)
APower: up to 180 kW per Unit
A3 different sizes

AMT3

AMT5S

AMT10
ANo need for a powerhouse
AComplete package
ACost effective
AEasy to install
AMinimal civil work
ASiphon type turbine
APropeller runner

Apitch can be manually adjusted
ABelt drive
AVery low maintenance costs
AProven: 50 turbines, 30 locations,
since 1996




Siphon Turbine
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Micro Turbine: Applications

AExisting Unpowered Dam  AWater Treatment Plant
Alrrigation Canal ALow Flow Unit
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Micro Turbine
Olawa Micro Hydroelectric Power Plant, Poland

AHead: 11.5 ft (3.5 m) APower Output: 300 kW (100 kW each)
AFlow: 140 cfs (3.9 cms) AYear Commissioned: 2006
AType: Three x MT10 ARunner diameter: 27000 mm



