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Battery cell technical specifications (cont...)

SERIES 5000

BATTERY TYPE VOLTS 2 2 KS 33PS
DIMENSIONS

LENGTH 392 MM 154/9 INCHES

WIDTH 211 MM 81/3 INCHES

HEIGHT 630 MM 24 4/5 INCHES
WEIGHT DRY 66 KG 145  LBS.
WEIGHT WET 95 KG 208 LBS.
CONTAINER CONSTRUCTION

INNER CONTAINER POLYPROPYLENE

INNER COVER POLYPROPYLENE - HEAT SEALED TO INNER

CONTAINER

OUTER CONTAINER
OUTER COVER

HIGH DENSITY POLYETHYLENE
HIGH DENSITY POLYETHYLENE SNAP FIT TO
OUTER CONTAINER

HANDLES MOLDED
PLATES PER CELL 33
ELECTROLYTE RESERVE ABOVE PLATES 76 MM 3 INCHES
DESIGN CRITREA 10 YEAR WARRANTY 3300 CYCLES 15 YEAR LIFE
POSITIVE PLATE DIMENSION
HEIGHT 432 MM 17.0 INCHES
WIDTH 143 MM 5625 INCHES
THICKNESS 699 MM 0.275 INCHES
NEGATIVE PLATE DIMENSION
HEIGHT 432 MM 17.0  INCHES
WIDTH 143 MM 5.625 INCHES
THICKNESS 457 MM 0.180 INCHES
SEPARATOR SEPARATOR THICKNESS 0.105 INCH
INSULATION POSITIVE PLATE DOUBLE WRAPPED WITH SLYVER 0.020 HEAVY GLASS MAT
AND ENVELOPED WITH HEAVY DUTY SEPARATOR
TERMINALS FLAG WITH STAINLESS STEEL NUTS AND BOLTS
COLD CRANK CCA 0°F / -17.8°C 4952 RESERVE —
MCA 32°F [ 0°C 6190 MINUTES AT 25A
CAPACITY 20 HR RATE 1766
CAP /AH CURRENT /AMPS
CAPACITY AT THE 100 HOUR RATE 1.265 SP. GR. 2349 23.49
CAPACITY AT THE 72 HOUR RATE 1.265 SP. GR. 2225 30.91
CAPACITY AT THE 50 HOUR RATE 1.265 SP. GR. 2102 42,03
CAPACITY AT THE 24 HOUR RATE 1.265 SP. GR. 1818 75.8
CAPACITY AT THE 20 HOUR RATE 1.265 SP. GR. 1766 88.3
CAPACITY AT THE 15 HOUR RATE 1.265 SP. GR, 1660 110.7
CAPACITY AT THE 12 HOUR RATE 1.265 SP. GR, 1572 131.0
CAPACITY AT THE 10 HOUR RATE 1.265 SP. GR. 1501 150.1
CAPACITY AT THE 8 HOUR RATE 1.265 SP. GR. 1413 176.6
CAPACITY AT THE 6 HOUR RATE 1.265 SP. GR. 1307 217.8
CAPACITY AT THE 5 HOUR RATE 1.265 SP. GR. 1236 247
CAPACITY AT THE 4 HOUR RATE 1.265 SP. GR. 1148 287
CAPACITY AT THE 3 HOUR RATE 1.265 SP. GR. 1042 347
CAPACITY AT THE 2 HOUR RATE 1.265 SP. GR. 201 450
ReAPACITY AT THE 1 HOUR RATE 1,265/ G, 636 636 RDSPECS 94
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Wind turbine technical specifications

- Catalogue of Small Windmills - 2006 -

PitchWind Systems AB
(Sweden) |

PO Box 89,
SE-443 22 Lerum

www.pitchwind.se

Tel: +46 (0)302 518 10
Fax: +46 (0)302 519 11
E-mail; info@pitchwind.se

67

Model | P 14-30
Rated Output (W) 30 000
Generator Type | PMG

Controller Type

PitchWind Hybrid Control System

Overspeed Protection

Self regulating passive pitch to feather

#of Blades | 2
Rotor Diameter (m) 14
Swept Area (m*) | 154
Tower Type Hot-dip galvanised welded lattice with guy wires
Tower Height (m) 2010 40
Additional Info PitchWind Systems AB specializes in providing Industrial Wind Hybrid

Power Systems for average power loads ranging from 10 kVA and
upwards for autonomeus and unattended operation in off-grid
applications. This system can consist of one or several Wind Turbines,
one or several Diesel GenSets, Battery Banks and Chargers of varying
capacities. These components are all interconnected via the pivotal
PitchWind Hybrid Control System that automatically controlls Gen Set
operation and Battery Managment allowing the diesel generators to be
completely shut off when the wind power exceeds the load power
demand. The turbine rotor design concept allows for an oversizing of
the swept area of the rotor relative to the rated power, resulting in
excellent wind capture capabilities particularly in moderate winds.
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Appendix 4  Wind turbine technical specifications (cont...)

‘ Wind speed Threshold

This PITCHWIND speed-control solution is unique and allows for convenient integration
in weak grids and wind-diesel systems. A two-bladed turbine is also more cost-efficient
than the familiar three-bladed turbine (except on very small wind turbines).This allows for
survival in wind speeds up to 75 meters per second or 270 km/hour.

PITCHWIND is a variable-speed turbine, extracting more energy as the wind speed
increases. When the rated wind speed of 9.5 meters per second is reached, the blade pitches
to hold the speed constant up to a wind speed of 30 meters per second. From 30 to 40
meters per second, the blades speed drops, with the blade coming to a halt at 40 meters per
second.

The blade is coupled directly to the permanent magnet ring generator eliminating the need
for a gearbox, effectively reducing noise, maintenance and cost. The variable AC/DC/AC
inversion system controls the electrical output and is available as 240 volt 50 cycle or 400
volt 3 phase supply. The IGBT inverter can also draw from batteries connected directly to
the DC rail.

Installation

Installation and erection of the PITCHWIND is relatively inexpensive. The tubular tower
and turbine are assembled on the ground. The whole structure is assembled as a complete
unit, and is then ready for commissioning. The process can be completed using a relatively
small crane.

Foundation Requirements

Because of the size of the turbine, foundation engineering and soil type requirements are
relatively modest. Foundations for soil and sand locations require excavation. Setting of
concrete footings is completed with an easily assembled base structure.

Rock locations are also suitable for tower sites. These require circular drilling and blasting,
and concrete requirements are minimal.

Lattice Tower for Remote Locations

The lattice tower is cheaper to purchase and install than the tubular tower and is often used
in remote locations. The lattice tower does not need a mobile crane. All that is needed is a
large tractor to position a climbing crane. This device raises itself up by its own bootstraps
and is used to build the tower. The crane is assembled on location and lifted into position.
The lattice tower components and the climbing crane fit into the same shipping container as
the PITCHWIND turbine.
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Site Suitability

The PITCHWIND turbine is suitable for remote resorts and communities, islands, cattle
stations, working properties and developing countries for water pumping and electricity
generation. The unit can run in tandem with a diesel generator which it can control. It can
be with or without batteries and can accept solar input. As well, it can be connected to a
grid situation. This inherent flexibility and economy of the PITCHWIND turbine makes it
suitable for a wide range of applications

\Direct-driven generator ‘

The generator is direct-driven and permanently magnetized, eliminating the need for a
clutch and transmission and thus improving the unit's efficiency rating. The generator
features a three-point mounting so it does not affect the machine bed in the event of
temperature fluctuations.

Generator maintenance is minimal-virtually non-existent- which is naturally a major
benefit. The absence of clutch and transmission frees plenty of space in the nacelle for
service operations.

The machine bed consists of a fully-welded, torsionally rigid box-section construction
which stretches forwards from the tower towards the wind direction . This construction
reduces the load on both the tower and the turbine blades, not least because the blades are
routed far ahead of the tower to avoid "impacts" caused by the cushion of air which is
always found in front of the tower.

In the machine bed's front end-panel, the generator is installed with three cylindrical studs
in such way that the generator's thermal expansion does not apply a load on the machine
bed with any resulting constriction forces. The nacelle has two fold-down side-hatches
which, when opened, extend the machine bed's floor surface during service operations. This
device has been patented
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The Turbine

Type: 2-blade, flap-suspended in the hub.
Control: Passive pitch (outer blade section).
Max rotating speed: 75 vpm at 8<1/00 <30 m/s.

Rotor diameter 15 m

Turbine tilt angle 6°

Turbine weight 500 kg

The turbine is 2-bladed, self adjusting (regulated by the laws of nature) and has a rotor
diameter of 15 m. The turbine blades features an articulated attachment at the hub (flap
control). The blades pitch function offers increased energy extraction. Variable speed
means that the turbine operates at peak efficiency at any given wind speed, providing an
energy supplement at even low rotational speeds (in other words at low wind speeds).

Owing to this feature, the turbine is extremely quiet in operation. The turbine is
patented. Pitch Wind's patented 2-blade turbine together with the direct-driven
generator and frequency converter operate in the O - 75 vpm range in such a way that
the stated output at each speed corresponds to the turbine's performance at its highest
efficiency rating.

This method produces higher energy output and lower noise emissions than the more
conventional constant-speed system. At wind speeds between 9.5 and 30 m/s, the
turbine's rotational speed is 75 vpm and the rated power is 30 kW.

Rotational speed is limited to 75 vpm in this area by means of the pitch of the outer half
of the blade adjusting to the appropriate angle for every increment in wind speed, thus
keeping the rotational speed at a constant level.
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Appendix 4  Wind turbine technical specifications (cont...)

The Blades

Inner blade Blade profile of self-supporting steel plate with
section: flap bearing at the root end.
B:ﬁifle S ner Root end, NACA 4424 switching to Pitch 11 Wind Mod.
b -7 at the coupling with the pitch-regulated section.
section:
Blade profile, Mod Il switching to KTH F1 53. The turbine blade has
pitch blade: a built-in lightning protector.

Shared with the generator. The pitch rod for vane
Main shaft: activation is located in the shaft. At vane

) activation in excess of 90°, a mechanical drum brake

in the generator is activated.

Direct-drive, permanent-magnetised. Synchronous 66-
Generator: magnetic poles 3-phase. Make: Pitch Wind, 3-point

attachment to the machine bed.
Rated output: 30 kW at 75 vpm. Efficiency rating: 0.92 sinus.

Rotating speed : |0 to 75 vpm
Weight: 610 kg

The pitch angle is determined by the outer half of the blade which generates a degree of
torsional moment in the airflow owing to its profile. At wind speeds above the rated 9.5 m/s,
this torsional moment begins to overcome the torsional spring which is fitted in the blade.

As wind speed increases, the blade increases its pitch accordingly and more air is simply
"drained off', with the turbine dumping the excessive air. At wind speeds in excess of 30 m/s
the pitch moment increases so much that the turbine's drive torque drops and thus also its speed.

At 40 m/s, the turbine and blades come to a standstill.

The operation of the turbine is thus regulated by the laws of nature, without necessitating any
manual interference. However, the turbine can be stopped manually by using the manual winch
at the base of the tower to pitch the blades to 90¢€ via the connecting wire. If the pitch is
increased somewhat over this limit, an extremely powerful mechanical brake is activated.

The turbine blades are individually suspended in their own flap-regulation shaft joint, so that
the turbine blades can move freely back and forth to permit flap activation while in operation,
whereupon the wind-imposed load on the turbine blades is balanced by centrifugal force. With
this design, the peak blade-root moment which is found on conventional turbines is reduced to
zero, so the all-too-common turbine breakdowns which afflict conventional turbine systems are
avoided.

Yet another advantage from the viewpoint of load avoidance is the so-called "flap-pitch
feedback", whereby a flap movement on one blade owing to a gust of wind causes the blade to
pitch out of the way to avoid major load application. This has been achieved by placing the
pitch axle's crankshaft outside the flap shaft. Owing not least to the efficient flap joints, the
turbine offers excellent aerodynamic damping.
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Appendix 5  Diesel generator technical specifications

’ GeneratorJoe: 30 kKW 60 Hz or 25KkW 50 Hz

- Admiral™ Series, 30 kW (38 kVA) 60 Hz, or 25 kW (31.7 kVA) 50 Hz.
- SKU GJAD-030D325, Model 30 AD3,

- (Open, No Enclosure) or sound enclosed

- Isuzu 4JGI,

- Three phase,

- Diesel fueled,

- Liquid cooled,

- 1800 rpm or 1500 rpm ,

- Electric start
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