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HydroElECTrIC
PowEr GENEraTIoN
pRovideRs of hydRopoweR 
soluTions globAlly

Pentair Southern Cross is a leading provider of hydroelectric generation solutions for the 
global renewable energy sector. We have more than 35 years experience in the design, 
supply, refurbishment and service of hydroturbines, generators, valves, controls and 
monitoring equipment. Our technical and engineering expertise in providing fully integrated 
hydroelectric solutions ranges from containerised micro-hydro units for rural electrification 
in developing countries to large scale utility grade hydroelectric turbine systems.
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Hydro ElEctric PowEr GEnEration

As global pressure mounts to act on climate 
change, renewable energy production 
continues to grow. hydroturbines are 
the most reliable and proven source of 
renewable energy technology and pentair 
southern Cross has more than 35 years 
experience in providing integrated solutions 
to meet the requirements of our clients. 
our facility is well equipped to undertake 
the full range of hydroturbine design and 
manufacture services with dedicated in 
house project management, electrical, 
power, control and mechanical engineering 
capabilities as well as extensive fabrication 
and service facilities. 
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Features of Southern Cross tamar Francis turbines

• Compact design with limited maintenance.

• high efficiency

• Can be manufactured in a range of materials to suit the customer’s requirements

• Can be configured as either horizontal or vertical machines

• Can be readily integrated into existing water infrastructure

• direct coupling to a generator is often possible to minimise the installation and 
maintenance requirements

• Manual or fully automated flow regulation

• Can be designed and built to operate on sewerage and other process effluent

• output to 10Mw per machine

HydroTurbINES
ReACTion TuRbines

FranCiS turbineS

francis turbines are most suited for low 
to medium head applications and have 
a variable flow range which generally 
extends from 40-110% of the nominal 
flow rate. The flow rate or power output 
is controlled by opening or closing 
the guide vanes. pentair southern 
Cross Tamar francis machines are 
often employed as revenue generating 
alternatives for pressure reducing 
valves in existing water infrastructure.

Pump as turbine
pentair southern Cross’ range of pump 
as turbine machines are ideal for low 
to medium head applications where 
the head and flow remain relatively 
constant. This range of machines have 
similar characteristics to the francis 
Turbine, however without the movable 
guide vanes.

Features of Pump as turbines

• low cost due to simplicity and 
mass manufacturing

• Minimal maintenance requirements 
and off the shelf spare parts



TAMAR hydRopoweR TuRbines | flow TECHNoloGIES| 5

Features of Southern Cross tamar Kaplan turbines

• Compact design

• designed and manufactured for minimal maintenance

• Can be manufactured in a range of materials to suit the customer’s requirements

• Can be configured as either horizontal or vertical machines

• Can be inserted into pipelines to generate power from excess pressure

• Manual or fully automated flow regulation

• Can be retrofitted into existing weirs, dams etc. with minimal civil works

• propeller (fixed flow) machines offer significant cost savings where head and flow 
are relatively constant

• output to 10Mw per machine

KaPlan

Kaplan turbines are recommended for 
low head applications. They generally have 
a flow range extending from 30 - 110% 
of the nominal flow rate. double Regulated 
Kaplan turbines have both variable guide 
vanes and runner blades which ensure a 
high and flat efficiency curve across the 
entire flow range. These turbines can also 
be offered as single regulating and fixed 
flow (propeller) machines.
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Features of Southern Cross tamar  
turgo turbines

• Compact design

• Available in single, twin or three jet 
configurations

• Robust design and manufacture

• designed for minimal maintenance

• fixed, manually variable or fully 
automated flow regulation

• horizontal or vertical configuration

• Can be manufactured in a range 
of materials to suit the customer’s 
requirements

• output to 10Mw per machine

HydroTurbINES
iMpulse TuRbines

turgO

Turgo impulse turbines are applicable 
for medium to high head applications 
and overlap the boundary of pelton and 
francis machines. These turbines are 
well suited to “run of river” schemes as 
they can tolerate some “dirty water” and 
perform well over a wide flow range. whilst 
their peak efficiency is lower than francis 
machines, they can often generate more 
energy due to their flat efficiency curve and 
high partial load efficiency, and as such can 
be preferable where considerable water 
supply fluctuations are experienced. The 
use of deflectors can mitigate issues of 
pressure surges in the upstream pipework, 
even on full load rejections.
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Features of Southern Cross tamar Pelton turbines

• Compact design

• designed and manufactured for minimal maintenance

• flexibility of either horizontal or vertical installation

• Available in one to six nozzle configurations

• Can be manufactured in a range of materials to suit the customer’s requirements

• fixed, manually variable or fully automated flow regulation

• Runner options include fully CnC machined forgings or manually polished castings. 
pin on buckets are used for smaller machines.

• output to 10Mw per machine

PeltOn

pelton turbines are designed for high 
head applications. These machines are 
impulse turbines using the kinetic energy 
of water impinging on the runner bucket 
to turn the generator shaft. pelton 
turbines can handle wide flow variations 
down to 10% of nominal flow. Their 
flat efficiency curves yield excellent 
performance over this wide operating 
range.
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the turbine is pivotal to the success 
of any hydro project; furthermore, the 
turbine requires careful integration 
with the civil, hydraulic, electrical and 
mechanical portions of the project.
pentair southern Cross have many years 
of hydro experience and completed around 
two hundred successful hydro schemes. 
As such we are best placed to offer an 
optimally integrated hydro package. whilst 
our turbine selection Chart provides a 
quick guide to the operating range of the 
types of southern Cross Tamar Turbines, it 
can be seen that there is significant overlap 
on the duty of these machines. As the ideal 
turbine selection for a given application and 
site is dependent on many parameters, 
we highly recommend that the customer 
consults with our experienced hydro 
engineers to discuss the optimal selection 
for the project.

HydroTurbINES
Integrated SolutIonS

Water tO Wire SOlutiOnS

pentair southern Cross’ specialty is “water to wire” turnkey packages. As the majority of 
all design work is in house, our engineered hydro power solutions are flexible and each 
design ensures that the best possible solution is achieved for our client. every package 
is engineered to ensure the highest possible reliability and value for money. our pentair 
southern Cross turnkey packages result in maximum efficiency, shorter delivery times, 
streamlined installation periods and optimised power house dimensions. As such, our 
solutions make hydroelectric power plants as economical as possible for our customers.
whilst our focus is on complete solutions for electromechanical equipment supply, install, 
commission and service for hydroelectric power plants, we are happy to work with our 
customers to define the best scope required to meet their requirements.
pentair southern Cross specialise in both grid connected units and off-grid or stand-alone 
units. for stand-alone projects, complete electro-hydraulic and electronic governing 
systems are utilized to provide utility-quality power for remote sites. for grid connected 
installations a range of control systems are available, ranging from basic grid connect 
packages to complex plC based control systems to meet our customers’ requirements.
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COntaineriSed HydrO POWer SOlutiOnS

pentair southern Cross’ turnkey containerised systems consist of complete hydro power 
plants fully installed within a shipping container at the factory. These high quality units are 
as close to “plug and play” as possible and have numerous advantages over traditional 
hydro installations. fully integrated power plants are possible with options such as lighting, 
ventilation, overhead cranes etc.

Features of Containerised turbines

• simplified installation consisting of:
 - positioning and restraint of the container

 - Connection of inlet penstock and draft tube

 - Termination of electrical connection

• simplified shipping and customs clearance

• substantially reduced site installation and commissioning costs

• significantly reduced civil costs

• Construction of a powerhouse or slab is not required

retrO-Fitted HydrO turbine 
inStallatiOnS

pentair southern Cross have 
extensive experience in developing 
and implementing retrofitted hydro 
power solutions designed to exploit 
the potential energy and improve the 
efficiency of existing utilities and water 
systems. over the past 35 years, pentair 
southern Cross have installed many 
thousands of kw of hydro electric power 
in existing irrigation schemes, waste 
water systems, storage dams and into 
existing water utility infrastructure.
with the rising costs of power, more and 
more organisations are searching for 
ways to improve efficiency and reduce 
operating costs. southern Cross Tamar 
hydro Turbines present a viable option 
in a wide range of circumstances and 
can provide a cost effective solution 
to achieve the best efficiency and can 
significantly reduce the carbon footprint 
of systems by extracting the potential 
energy which is otherwise wasted. we 
can design and manufacture mini hydro 
systems to replace pressure reducing 
valves, which not only generate 
electricity, but also eliminate the noise 
pollution developed by dissipating 
valves.
our experienced hydroelectric 
consulting engineers can conduct site 
audits and evaluations to determine 
the potential power available in existing 
systems and can provide advice in 
regards to the best possible method of 
exploiting these resources.
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HydroTurbINES
seRviCe

Full hydro power consultancy
leveraging off experience gained over more than 35 years, pentair southern Cross offer 
a range of consultancy services in the hydropower field, including feasibility studies, site 
assessments and evaluation of existing hydropower assets to maximise efficiency and 
service life.

Full in house design capability
our in house design capability includes 3d design parametric modelling, AutoCAd 
electrical, finite element Analysis (feA) and Computational fluid dynamics (Cfd). we 
are able to assist in all areas of hydropower plant design including mechanical, electrical, 
control system and powerhouse design.

Project Management
pentair southern Cross offers a complete project management service to ensure 
fully integrated  on time and on budget project delivery. we understand the degree 
of integration and interaction required for hydropower projects and have extensive 
experience with large projects, complex logistics, large crane lifts, helicopter lifts, 
extreme site conditions and remote sites with difficult communication, access and 
transport.

turbines inspection Services
pentair southern Cross offers thorough inspection services for your hydro turbine 
system, and provides recommendations to improve efficiency and maintenance 
requirements. our engineers are trained in conjunction with key industrial technical 
specifications and continuously updated on issues such as inspection best practices, 
safety and failure mechanisms prone to the industry we serve.

repairs, upgrades, refurbishments and Service to existing Hydro plant
pentair southern Cross has significant experience in repair, upgrades and 
refurbishments to existing hydropower plant. our experience and offering includes 
complete machine replacement, runner repairs, replacement runners, re-engineering  of 
components to improve performance, valve refurbishments, generator refurbishments 
and modernised control systems.

design, Manufacture and Supply of components for the Hydropower industry
in addition to offering complete turnkey hydropower solutions, pentair southern Cross 
can design and manufacture or supply components of the hydropower plant if this is 
more suitable for your project. our design, manufacture and supply capability include 
turbines, runners, control systems, electrical systems, hydraulic systems, plant ancillary 
equipment, generators, valves, switchgear and transformers. we would be pleased to 
discuss your requirements with you.
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installation and Commissioning
pentair southern Cross has extensive experience with installation and commissioning 
of hydropower plant. our installation offering includes fully fitted out containerised site 
workshops to save you time and money on site.

including:
 - Two 20 foot containers for electrical inspection and onsite services

 - electrical consumables

 - electrical testing equipment

 - hydraulic crimping equipment

 - Two 20 foot containers for mechanical inspections and onsite services

 - electrical and hand tools

 - welders

 - drilling machines

 - Cutting equipment

our commissioning engineers will ensure your hydro power equipment is brought into 
service safely and efficiently with optimised performance whilst interacting with the 
constraints of the site and existing infrastructure.

Systems integration
pentair southern Cross works 
collaboratively with our customers 
to deliver solutions that help 
them turn ideas into successful 
integrated systems. These solutions 
enable companies to maximize the 
value derived from the equipment 
throughout  their entire lifecycle. we 
offer the very best in monitoring and 
control system integration with our 
group of highly skilled professionals.
from initial design through system 
development, commissioning and 
support, we provide you with innovative 
control and automotive solutions to 
keep your system online. The experience 
we provide will result in cost effective 
solutions, reduced down time and total 
asset protection.

electrical Services
pentair southern Cross has a dedicated design office, workshop and personnel for the 
design, manufacture and testing of electrical and control switchboards to meet the 
requirements of hydro power installations. These switchboards are rigorously quality 
tested to ensure customer and regulatory requirements are met and exceeded.
The level of automation of our hydro control units ranges from simple grid connect units 
to fully integrated plC based control systems, and for off-grid, basic shunt load governors 
through to highly complex governing units.
our electrical personnel also have experience in design and implementation of electrical 
system projects that include:

 - Automated systems

 - plant power reticulation

 - pumping systems

 - industrial equipment

 - hv and lv connections and testing
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