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WATER GOES IN OWER COMES OUT

PowerSpout

PowerSpout Contact details

Web: www.powerspout.com

If you cannot find the answers to your questions about our product, renewable
energy systems, or your site's potential in this document or on our website at
www.powerspout.com, please visit www.powerspout.com/faq and submit a question.
We will answer this as quickly as possible, and you will be notified by email when this
occurs.

PowerSpout is a product proudly designed and manufactured by:

Ecolnnovation Ltd
671 Kent Road

New Plymouth R.D.1
New Zealand 4371

Web: Www.ecoinnovation.co.nz

If you need to contact Ecolnnovation by phone then email first via our web site and
check the local time in NZ if calling from overseas. Business hours are 9:00am to
5:00pm weekdays only. Ecolnnovation is closed for up to 3 weeks over the
Christmas break from 24" December.
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1. Introduction

Congratulations on your choice of PowerSpout. This ingenious little device will give you
years of trouble free generation, avoiding the need for expensive generators or power bills.
Not only does the PowerSpout give you renewable energy; it is also made of predominately
recycled materials, making it one of the most eco-friendly generators available on the global
market.

This manual will help guide you through the process of installation so that your PowerSpout
is installed correctly and runs efficiently. PowerSpout turbines have been shown to achieve
up to 60% efficiency and with multiple units up to 16 kilowatts (kW). Single turbines can
generate up to 1.6 KW. You can estimate your generation capacity with our online Advanced
Calculator (www.powerspout.com). Be assured that our calculations take into account pipe
and cable losses, so we will not fall into the common trap of overstating output.

Before commencing the installation process you should have selected the appropriate
components and consulted your local regulations concerning use of water and undertaking
electrical work. This manual includes information and links to relevant tools to facilitate this
process. It should take no more than one day for two people to install a PowerSpout,
depending on site terrain.

The manual is intended to guide you through PowerSpout assembly® and the installation
process. It starts with an overview of a micro-hydro system and then proceeds through each
stage of the installation. Advice is also provided on basic maintenance to ensure safe and
reliable supply of power for years to come.

Videos to introduce PowerSpout and demonstrate PowerSpout assembly and bearing
replacement are available via www.powerspout.com.

A video on the history of the Smart Drive generator over the last 20 years may interest many
customers.

! The PowerSpout is larger than a standard airfreight carton. In order to get economic global freight that can be included in the
price (and to allow for global drop shipping) for no extra charge, the unit has to be broken down into 3-4 sub assemblies which
only take 5-10 minutes to put back together again. Each turbine has been fully assembled and tested prior to being broken down
for freight. Putting the turbine together also helps dealers/customers fully understand the product for future servicing needs.

February 2011 © 2011 Ecolnnovation Ltd (NZ) Page 1
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2. Components of your hydro system

A typical hydro system includes a good water supply, a generator and some type of
electricity storage.

The generation capacity of your site is determined by the water supply, primarily by the
vertical distance the water falls (head) and how much water flows in a given time (flow rate).
A rough estimate of generation potential can be calculated as follows:

Generation (Watts) = head (metres) x flow (litres per second) x 5

Generation (Watts) = head (feet) x flow (gallons per minute) / 10

Please refer to www.PowerSpout.com for more information and to use the Advanced
Calculator tool. There is also an Advanced Calculator manual available for download, giving
instructions and worked examples.

Water intake

Pipe length
Head Sy
(vertical “
- £
height) ‘0,

PowerSpout

Figure 1. Water supply system.

2.1. Generator (PowerSpout)

A micro-hydro generator like the PowerSpout converts the potential energy of a watercourse
to electricity. This is achieved by water jets impacting on the turbine rotor, spinning the rotor
and hence the generator, which generates electricity. Micro-hydro generators produce 3-
Phase AC power.

There are different versions of the PowerSpout available to suit different situations®. These
are briefly described in Table 1 and further information is provided in the PowerSpout
Technical Manual. Seek advice if you are unsure on the best PowerSpout option to meet
your needs.

Cable choice is a key factor in selecting your PowerSpout version since this can have a
significant impact on the installed system cost. Some versions enable you to reduce cable
costs by increasing the system voltage:

2 There are also Education and Demonstration versions available. Please contact us for more information.

February 2011 © 2011 Ecolnnovation Ltd (NZ) Page 2
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9 If you are living off grid and cable cost for your hydro is affordable (e.g. the cable costs
less than the hydro turbine cost) then you should use the BE version (at 12, 24 or 48 V
DC) direct to your battery bank.

9 If you are living off grid and cable cost for your hydro is a major part of your overall cost
then you should use the appropriate ME version at up to 250 V DC with a Maximum
Power Point Tracking (MPPT) function regulator to alter the voltage and harvest optimum
power (while charging your battery at 12, 24 or 48 V DC).

1 Ifyou are living on the grid/network you may use the ME version where the maximum
input voltage of the inverter does not exceed 100/120/140 or 250 V DC depending on ME
version. Most clients will use the GE 400 version that is designed for grid-tied situations
via inverters that commonly operate at up to 400 V DC.

9 For customers in New Zealand only, there is the HE version for up to 500 V AC 3-Phase
output. Only consider the HE version if your supply cable can be installed safely. The HE
turbine is rarely used as the ME or GE turbine can usually be employed and will be more
efficient because transformers are not required.

Table 1. Different versions of PowerSpout

Version Description Cable Features
length (m)
approx.
BE Battery 0-250 Connected directly to a battery bank with a diversion
Enabled load controller for system regulation.
ME 100 MPPT 50 - 750 | Designed for inverters and MPPT regulators
Enabled operating at less than 100 V DC (120 ELV*) or for
the Latronic grid-tied inverters made in Australia.
ME 120 MPPT 50 - 1000 | Connected to a battery bank through a MPPT
Enabled controller such as the Outback FM60. Designed for
inverters and MPPT regulators operating at less than
120 V DC (120 ELV*)
ME 140 MPPT 50 - 1500 | Connected to a battery bank through a MPPT
Enabled controller such as the Outback FM60. Designed for
inverters and MPPT regulators operating at less than
140 V DC.
ME 250 MPPT 50 - 2000 | Connected to a battery bank through a MPPT
Enabled controller such as the Midnite Classic 250. Designed
for inverters and MPPT regulators operating at less
than 250 V DC.

GE 400 Grid Enabled 0-2000 | Connected to a grid tied inverter to feed hydro
generated power into the national grid or for use in
mini grids via Sunny Island type inverters. Designed
for inverters operating at less than 400 V DC.

HE High-voltage | 500 - 2000 | Connected directly to a battery bank via three step-

(NZ only) | Enabled down transformers with a diversion load controller

for system regulation.

*120 ELV (extra low voltage) laws in some countries allow home owners to install equipment
up to 120 V DC without regulatory control applying to them.

Each of the key components is briefly described below. For further information please refer
to the PowerSpout Technical Manual.

2.1.1. Setup for different systems

Different systems use different configurations of components as shown in the diagrams
below. Instructions for electrical connections are included in Section 7.

February 2011
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PowerSpout BE

Battery bank

sl Generated power
sy DUMped excess power
—————— Userload power

To inverter
providing
for loads

Diversion load
controller

Diversion load

Figure 2. PowerSpout BE system setup

PowerSpout ME

MPPT charge
controller

" E

Battery bank

Dump load
inside water
outlet
s> Generated power To in\_/s_ner
Dumped excess power tofiaads
=" User load power
Figure 3. PowerSpout ME system setup
PowerSpout GE Grid tie inverter National Grid
I
‘ | g
To-— B
Dump load
inside water
outlet
s> Generated power
=" Dumped excess power
Figure 4. PowerSpout GE system setup
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30 step down Diversionload Diversion
transformer and Battery bank controller load
PowerSpout HE Cectiflor

L

L X

|

s Generated power

sl DUMped excess power Toinverter
—— User load power providing for
loads

Figure 5. PowerSpout HE system setup

2.1.2. AC or DC power

Contrary to the common myth, it is more efficient to send DC along a cable than AC for the
same cable size. The only exception is where you already own a cable with 3 conductors
suitable for 3-phase AC. If we rectified the 3-phase AC and sent it as DC down 2 of the
cables then the losses would be more, the cable area used is less in this case. If you do
have a 3 core cable installed then combining 2 of the cables into one and sending DC down
these 2 cables is more efficient that sending AC.

If you do not already have such a cable then you should use DC for transmission unless you
intend to install the PowerSpout HE.

2.2. Rectifier

A rectifier converts the 3-Phase AC produced by the micro-
hydro to DC for supply to the battery bank to minimise
losses. Generally DC is conveyed from the turbine to your
battery bank. The main exception is the HE version that
uses transformers.

3 phase rectifier

Rectifiers get hot due to losses and lower voltage systems

have greater losses. On new systems the preferred option is 48 V DC, though 24 V DC is
also common provided cable costs are not too high. 12 V DC cannot be used for sites where
more than 50m of cable is needed.

2.3. Battery Bank

In off-grid systems a battery bank is required to store power.
The voltage of the battery bank dictates the voltage of the
system (12 V, 24 V or 48 V DC) with 48 V being the most
common. The quantity of batteries in the bank is dependent
on the power requirements and the intermittency of power
generation at your site. It is typical to have a number of
batteries arranged in parallel and series to provide the
desired voltage. Lead-acid batteries are most commonly
used, although most other types are also suitable.

pig

N
Battery bank
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Batteries can also be used in on-grid systems to provide power when the grid is down. If
there is a grid power cut your GE PowerSpout will disconnect itself from the grid so your
home will also lose power. The extra cost to install a backup battery bank is difficult to justify
unless you have frequent grid outages.

2.4. Inverter

Inverters convert the energy stored by the battery bank to
a voltage and frequency suitable for typical household
appliances 7 usually 230/240 V in Europe/Australasia and
110/120 V in North America. Square wave inverters tend

to be cheaper but pure sine wave inverters produce a
higher quality waveform that is necessary for more
sensitive electronics commonly found in the modern

home. Induction motors (as found in most refrigerators,
workshop machine tools and air compressors) tend to
overheat when used on squarewaveorfimodi f i ed

waveo i rLargerintduetiorsmotors starting direct on Outback inverter and
line may fail to start even on large pure sign wave regulator system
inverters.

Inverters are available in a variety of power ratings (depending on the intended loads) and
with a variety of surge ratings. A high surge rating allows loads with a high start-up power
surge to run without overloading/tripping the inverter, or failing to start at all. Some inverters
can also serve as charge controllers to regulate input from backup petrol/diesel/LPG
generators.

2.5. Regulator (charge controller)

Regulators, also known as diversion load controllers or
charge controllers, are an essential component of your
renewable energy system. Regulators are responsible for
ensuring correct charge rate and protection of your battery .
bank from overcharging. Once the regulator recognizes 5
that your battery bank is fully charged it diverts additional

incoming power to a diversion load. Regulators often allow

you to set the voltage threshold at which power diversion

starts. Xantrex C40 regulator

Charge control is provided using any good quality charge

controller such as a Xantrex C40 or Morningstar TS45. A Photovoltaic (PV) regulator is NOT
suitable for micro-hydro and wind applications. The positioning and type of regulator used in
a renewable energy system is critical to protecting not only the generator but also the rest of
the system from damage. It is highly recommended that two regulators be used to reduce
the likelihood of damaging your system should a single regulator fail.

When using a MPPT tracking charge controller and ME PowerSpout an additional backup
controller is not normally required.

2.6. Backup Regulator

A secondary or backup regulator is recommended in all renewable energy systems. Since
regulators are relatively inexpensive components redundancy will protect the higher value
components in your system in the event of failure of the primary regulator.

February 2011 © 2011 Ecolnnovation Ltd (NZ) Page 6
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2.7. Diversion Load: Hot Water Element

A diversion load is required to dissipate excess power.
Typically, with micro-hydro units diversion occurs regularly
due to the constant power generation and hence it is
advantageous to divert to a hot water heater element (special
element required) to make use of this excess power.

Some regulators also contain programmable relays that allow  Hot water diversion element
230/240/110 V AC loads to be turned on when there is

surplus power. For example, when there is surplus a water

pump or water heater can be turned on to soak up this excess power. Generally diversion
loads need to be very robust and where there is any chance of failure a secondary diversion
load to an air resistive element should be installed.

2.8. Diversion Load: Air-Resistive Coil

The secondary or backup regulator should dissipate power
through diversion to an air-resistive coil that expends excess
power through generation of heat. This is also recommended
for wind and PV systems where the random nature of excess
energy diversion will not contribute significantly to the water
heating requirements of the household. Air diversion element

SOV

2.9. Diversion within turbine (ME/GE versions)

In the PowerSpout ME and GE power is dumped into a water cooled load inside the turbine
if the output voltage exceeds a preset limit. The preset voltage limits are set just below the
maximum e.g. 115V and 385 V for ME 120 and GE 400 respectively. This ensures the
maximum voltage of 120 V and 400 V is never exceeded. See Technical Manual for more
information on this voltage clamp (VClamp) function.

2.10. MPPT regulators

Maximum Power Point Tracking (MPPT) regulators have
become common in recent years mainly for the large solar
PV market. These regulators can also be used on hydro and
wind applications as long as additional voltage protection is
provided. The PowerSpout ME includes this additional
voltage protection so that it can be used with most types of
MPPT regulators. Different versions of the ME turbine are
available from 100 to 250 V DC to match the_r_naX|mum input Outback FlexMax EM60
voltages of your MPPT regulator and local wiring rules. MPPT regulator

2.11. MPPT regulators i BE and ME turbine options

The PowerSpout BE turbine has been designed to run directly connected to the battery bank
at 12/24/48 V DC. Our ME turbines have been designed to run just below 100, 120, 140 or
250 V DC via an MPPT regulator to your battery bank at 12/24/48 V DC.

The main advantage of the ME turbines is that you can save significant costs on cabling at
the higher voltage. Although an MPPT regulator will get more power from the turbine (by not
clamping the generation voltage) such regulators have internal losses of about 5% so there
only a small net gain. A correctly optimized BE turbine will generate just as much, but an ME
will automatically optimize for you and is a more flexible platform for variable flow sites.

February 2011 © 2011 Ecolnnovation Ltd (NZ) Page 7
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We have noticed a trend by other hydro manufactures to approve MPPT regulators without
any voltage limiting control in the turbine. We can advise that our BE turbine may be used
with MPPT regulators if you have a 12 or 24 V DC battery bank. This is because the risk of
overvoltage and hence regulator damage is increased at 48 V DC.

1 MPPT Regulators have a maximum input voltage above which they will be damaged.
You can estimate the maximum battery voltage you can have without voltage
protection if you assume that most MPPT regulators stop working 10 volts below their
stated maximum input voltage.

1 The static head of the site determines the maximum revolutions (RPM) of the
unloaded turbine. This occurs when the rotor is running at the same speed as the
water jet.

1 Measurement errors of the head may result in a 10% overestimate (90% correct) of
the jet velocity. The running voltage of the hydro turbine will be 60% of the open
circuit voltage at the correct running RPM.

1 A free spinning unloaded hydro turbine spins at 2 times its normal speed.

For example, MPPT regulators like the Outback FM60/80 will be damaged if voltages
exceeds 150 V DC, but will stop working at 140 V DC. Therefore the maximum battery
voltage you can have without any over voltage protection is:

140 x0.9x0.6/2=37.8V DC

Therefore 24 and 12 V DC battery systems will be suitable since they are below 37.8 volts. A
turbine that was designed and set up for an operating voltage below 37.8 volts will not have
a voltage high enough when free spinning to damage the MPPT regulator.

For installations done by those who are not registered electricians, the maximum DC voltage
you are allowed to work at replaces the maximum input voltage (140 V DC in the calculation
above). 120 V DC is the upper limit in Australasia and some other parts of the world, and 50-
70 V DC is also common globally.

If the ELV limit in your country is less than 90 V DC then you can only use our BE turbine on
12 VDC battery bank via an MPPT regulator to comply with both the Law over voltage limit of
your FM60/80. 12 V DC systems are not common these days with the majority of systems
being 24 or 48 V DC.

The example above illustrates that if you use a BE turbine and an MPPT regulator on a 24 V
DC battery your cable voltage will be about 38 V DC. The losses at 38 V DC compared to
100 V DC (that our ME 120 turbine typically runs at) results in a cable that is 1/7 of the area,
and about 1/7 of the cost.

Soiif you intend to run a BE turbine on a MPPT regulator you must:
9 Tell us prior to ordering
i Have a short cable run
1 Have al2or24V DC battery bank
1 Have an accurate measure of the head of your system

If a BE turbine causes overvoltage damage to a MPPT regulator, Ecolnnovation will
not be liable. You should buy an ME turbine that will prevent this and allow you to use
a 48 V DC battery bank.

If an ME turbine can be shown to have damaged an MPPT regulator then
Ecolnnovation will pay for it to be repaired.
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2.12. MPPT regulators 1 Future trends

As the cost of MPPT regulators fall we will see a move towards MPPT regulation, for the
following reasons:

I ME turbines are fail safe, unlike a BE turbines with
diversion regulation that in the event of a failure
may damage your system. It is for this reason we
recommend a backup regulator and diversion load
on BE systems.

1 Clients have less time/inclination to manually
optimise the turbine, automatic optimisation is
great.

1 Professional installers prefer a plug in and go
solution that the ME and MPPT regulators offer. Midnight solar 250 VDC
MPPT regulator
We are also starting to see MPPT regulators that can
operate at up to 250 VDC. This means that BE turbines
can be used on 12/24/48 V DC sites without any internal regulation (68 V DC line voltage)
and at up to 250 V DC with internal voltage regulation.

2.13.Fuses

-_
In order to prevent system damage through shorts and _

malfunctions, and for general ease of maintenance, it is
recommended that a number of fuses be placed in the 4
!E j \
Main battery fuse holder

system for protection. Fuse ratings will be dependent on
the overall power rating and type of components in your
system.

2.14. Meter box

We strongly recommend our standard cabinet and meters with pre-wired regulator and
diversion load to go with your hydro turbine.
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3. Assembling your PowerSpout

As soon as you receive your PowerSpout please unpack and unwrap the parts and check
them against the online parts list. Please inform us immediately if you find any parts that
appear to have been damaged in transit or are missing.

Videos of turbine assembly are available from www.powerspout.com.
Products manuals are updated on a regular basis and should be used in preference to video
material for ensuring compliance with the latest updates.

3.1. Installing bearing block, shaft and slinger.

Take the turbine casing (PS001) which already has the bulk head (PS005) attached.
Remove the eight stainless steel fixings (PS026 and PS034) from the bearing block and all
other items until you have only the bearing block, and installed shaft remaining.

From the back of the turbine casing (with the circular opening where the end cap PS002
attaches) insert and align the bearing block as shown. Note that the bearing block has a
small drain hole in it protected by a deflection shield, this should be pointing downwards.

Shaft
PS024

Drain hole
points down

Assembling shaft and seal slingers
Front (Pelton wheel side) Back (smart drive side)

Position seal PS032.

Position the two slingers PS031: one close to the bulk head one close to shaft end.
Position slinger housing top-hat PS030 with the drain hole down.

Position slinger galvanized steel washer PS033.

Insert the four fixings PS034.

Tighten fixings to 5 Nm (4 Ib/ft).

E ]

Revision of PowerSpout water sealing

Testing the PowerSpout seals with a water blaster showed it is possible for water to track
along the 4 x ¥4 BSW fixings. This water can then enter the bearing block and drops out of
the drain hole.

To prevent this water ingress we have made a number of small changes:
1 Addition of hard nylon washers under the head of the ¥ BSW fixings to seal them
from water ingress

T Addition of a deflector on the fATop Hat o dr ai
from entering
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Drain
deflector
e /S
. Aty
Nylon o> \
seals \ 1\
New sealing parts
3.2. Jetsize

The jet-sizing tables (see Annex I: Jet sizing tables) enable you to quickly determine the
approximate jet size required for your site i.e. at the head and available flow rate. These four
tables are provided in both metric and imperial units for one and two jet hydro installations®.
They are based on theoretical calculations. Flow rates in the field will vary slightly from these
tables and some fine tuning of the jets may be required.

If your water source dries up in summer you may need to reduce jet size. This ensures water
cover over the intake so you do not draw air into the pipe at the intake. In situations where
you always have plenty of water at your site, and then once jets have been sized for your
pipe line, no further adjustment is needed.

3.2.1. Cutting the jets to correct size

The plastic tapering jets can be cut on site with a sharp knife. The jets are inexpensive so a
trial and error approach can quickly determine the correct jet size. It is important to cut your
jet to the correct size cleanly so that the water jet can break smoothly without spray. We
recommend using a sharp knife and paring away at the jet, cutting from the inside edge out.
With practice a very accurate and sharp edged jet can be prepared in the field. The taper
gauge and knife supplied in the optional tool kit help to make this task easy.

Holding the plastic jet (PS072) within a spare holder sleeve (PS070) and end cap (PS071)
will ensure the jet is held firmly while you cut it to size. Take care as it is easy to slip, which
could result in a significant flesh wound.

*

<

A
Cutting the jet to size and checking it with the taper gauge

® Two equal sized jets must be used for turbines with an output greater than 500 Watts.
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If you have plenty of water and want to generate the most amount of power that your
pipeline can deliver (before pipe friction chokes the output power) you should set the jet size
so that the pressure on the gauge drops to 2/3 of the static pressure.

3.3. Installing jet assemblies

Install the jet assembly as shown. The PVC jet

sleeve (PS070) is mounted inside the turbine with

the PVC ball valve on the outside. Note that there is
al so a Jet 600 tsanthgjetélddR0 °
thread after being inserted intothe casing. Thi s
ring ensures the valve and jet sleeve seals onto the
casinganddoesnotleak. The 606 ring
outside of the casing.

3.4. Installing the Pelton rotor Jet assembly in position

Ensure that when you mount the Pelton rotor you fit it the correct way round. The water jet
should hit the splitter (the straight knife edge) of the Pelton spoons.

Insert bolt PS040, spring washer PS1043 and washer PS042 as shown.

Install alignment washers PS041 as shown. Note you will need to alter the number of
washers until the centre of the jet aligns with the splitter of the Pelton spoons.

1 Attach the Pelton rotor to the shaft as shown below.

= -

Top hat
drain hole
points down

Ensure that the drain holes in both the slinger housing top-hat and the bearing block are
pointing downwards.
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3.5. Pelton Rotor Alignment

You can view the Pelton rotor by looking
through the jet as shown. The water jet needs
to hit the middle of the Pelton spoon splitter. If
the jet is misaligned then pack the rotor across
using the washers supplied. You can see in
the picture that the Pelton rotor needs packing
to move the rotor to the left.

Pack Pelton rotor to align in middle of jet

3.6. Assemble lubrication system

Attach the lubrication components (PS091 i PS094) as shown below and tighten

Grease lubrication system

3.7. Assembling rectifier, wire and plug lead

Pass the pre-wired PS083 plug and flex PS082 through the gland PS084 (mounted in the
case wall), and tighten the gland to restrain the cable.

Note that many countries do not require extra low voltage equipment to be earthed. You will
need to check with the rules in your own country. In many counties earth connections are
optional, the USA is the main exception that does require an earth connection.

3 phase AC
Order not important
Positive/+/Red
or Brown
Negative/-/Black
Earth/Green or Blue

Rectifier wiring BE version
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1 Connect rectifier as shown. There is no incorrect wiring sequence into the rectifier from
the generator for the 3-Phase AC input.

1 The DC output for correct polarity must be connected brown or red/+/positive and black
or blue/-/negative. The rectifier has + and - markings and you must connect them the
correct way round. Reverse polarity may damage the rectifier.

1 The thermal paste PS085 supplied ensures that a good thermal connection is made

between the rectifier and the bulk head that acts as a water-cooled heat sink.

Where an earth connection is not required connect as shown above.

For positive earth connection link from the brown/red/+/positive wire to the green earth

wire connection.

1 For negative earth connection link from the blue/black/-/negative wire to the green earth
wire connection.

=a =4

3.8. Assembling Smart Drive Generator

First connect the AC wires as shown below (wire order is not important).

Shots shoing wiring and location of generator stator

Place the generator stator and washer into position, attach with four fixings and tighten to 10
Nm (7 Ib/ft). Insert extractor knob then place the rotor over the shaft. Wiggle the rotor until
the knob engages on the thread. Turn the knob clockwise until the rotor is pulled fully home
(magnets are fully over the steel laminations); do not over tighten - finger tight only.

Attaching the Smart Drive rotor

3.9. Electrical checks with covers off.

These instructions are for PowerSpout BE only. Similar tests for other versions of
PowerSpout are included in the Technical Manual and should only be conducted by suitably
qualified electricians.
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These tests ensure you have completed the output connections and have no unwanted
connections through wiring faults to the PowerSpout chassis.

1. Connect a DC volt meter to the DC output from the generator.

2. Use an electric drill with a 19 mm ( 3 / sbakeét to spin the rotor by slowly driving the
rotor fixing bolt PS040.

3. Watch the voltmeter and increase the drill speed until the voltmeter reads close to
your system battery voltage.

4. The turbine should spin freely with little noise.
If you are using the PowerSpout BE without a ground connection

5. Connect an ammeter (use a 10 A DC range) between the chassis ground connection
and negative output and spin the turbine to near the same speed as in step 3 above.

The turbine should spin freely with little noise and the ammeter must read zero.

Repeat steps 5 and 6 above but with the ammeter between the chassis ground
connection and positive output.

3.10. Installing rear cover

Once all internal components have been installed the rear cap can be attached. To prevent
rain water leaking into the casing a sticky-backed sealing-strip PS003 is attached to the main
casing PS001. The lid is then held in place with six fixings PS004. Do not over tighten fixings
or you will strip the thread in the plastic housing. It you do strip the plastic holes you can
rotate the lid and make new ones.

View showing rear cover installed

For the BE and HE version the lid will need to be removed while turbine performance is
being optimized. Remember to replace the lid once optimization is complete. The Smart
Drive rotor is a rotating hazard that will cause injury if touched during motion.

The rear cap of this turbine forms part of an electrical enclosure and carries warning signs
indicating there are both rotational and electrical hazards present. The turbine must be
turned off and unplugged (or breaker turned off) prior to removing this cover.

3.11.Installing front glazing

The front glazing enables the owner to see that the turbine is running at the correct speed
and that the water jet is clean and hitting the Pelton rotor at the correct position. It also
protects anyone from accidently touching the rotating Pelton rotor and from getting very wet.
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