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Novasol-Energy is a system integrator manufacturer and solution provider for wind
power application, which developed wind turbine system application for mobile BTS,
water pumping, desalination, farm, power supply, residential power suply, oil field
gren energy supply etc. Novaol-Energy has projects all around the wolrd such as US,

UK, France, Italy, Sweden, and many other countries.

Novasol-Energy partner is one of the leading manufacturer for wind turbine, control-
ler (controlling system) and inverter. The wind turbine and controller range from
300W to 100KW with full range of products in smal and medium size area. The wind
turbine utilizes the unique combination of permanent magnet generators and direct-

drive design.

Novasol-Energy appears in the market as one of the leading system supplier in small

and medium power products, which relies on its strong R&D team.

Novasol-Energy partner employe over than 150 employees for engineering, design,
sales and production. Novasol-Energy is present in US, in Europe and in Middle East.



NOVAZSOL

Powering Your Future

B RaD, Manufacturing and Services

Novasol-Energy’s partner R&D division consists of a technical team of 30 dedicated
subject experts from aerodynamic, mechanical, electrical, electronics, civil and software
fileds. R&D is the kernel of the design and product development of our market-leading
wind turbine system. To meet the demando of market, and provide ourcustomers the
best products, Novasol-Energy is expanding its R&D division and manufacturing capaci-

ties.

Manufacturing Base R & D Center



BB OQualification & Certification

Novasol-Energy’s partner, a ISO 9001-2000 certified company, has a stringent quality
control system to ensure its products consistently customer expectations.

All new products are sent to a recognized third-party laboratory to conduct vigorous
testing before coming to the market and it is our policy that quality shal never be

compromised over cost.
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B Ouality Control

Client Inspection Client Inspection

Performance Testing

Controller Inspection MotherBoard Testing



T1kW Wind Turbine Generator

1kW Power curve

Material of Blade
Number of Blade

Protection

Working wind speed (m/s)
Cut-in Wind speed (m/s)
Rated wind speed (m/s)
Survival Wind speed (m/s)
Rated Output power (kW)
Maximum output power (kW)
Rated Output Voltage (V)
Generator Type

Weight(kg)
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Specification
Model NSWP 1KW
Roltor Diameter(m) 3

FRP/Wood-epoxy
3

Stall
electromagnetic brake
yaw regulation
3-25

3

9

50

1

1.25

DC48

3 Phase PMG

50

9
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BTS Solution, China

Features

©OGearless, Directdrive, PM generator
ONeodymium magnets

©OHigh generating efficiency

©OHigh efficiency NACA type blade
©Machinery designed by GH™ Bladed
OMinimal maintenance

OCE certified by SGS

wwww.novasol-energy.com




5kW Wind Turbine Generator

5kW Power curve
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Specification
Model NSWP 5KW
Rotor Diameter(m) 5
Material of Blade FRP/Wood-epoxy
Number of Blade 3
Protection Stall

Working wind speed (m/ s)
Cut-in Wind speed (m/ s)
Rated wind speed (m/s)
Survival Wind speed (m/ s)
Rated Output power (kW)
Maximum output power (kW)
Rated Output Volt age (V)
Generator Type

Weight(kg)

Tower(m)

electromagnetic brake
yaw regulation
3-25

3

10

50

5

5.8

DC230

3 Phase PMG
267

9
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BTS Solution, South Africa

MCS Test, UK

Features

O Gearless, Direct drive, PM generator
O Neodymium magnets

©High generating efficiency

O High efficiency NACA type blade
©Machinery designed by GH Bladed
©Minimal maintenance

©CE certified by SGS

wwww.novasol-energy.com




10kW Wind Turbine Generator
e

10kW Power curve
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Specification Texas , USA
Features

| Modet NSWP 10KW

‘ Rotor Diameter(m)
| Material of Blade
‘ Number of Blade

|
| Protection

7.5

FRP/Wood-epoxy

3

Stall

electromagnetic brake

yaw regulation

 §

¢

'Gearless, Direct drive, PM generator
INeodymium magnets

tHigh generating efficiency
OHigh efficiency NACA type blade
IMachinery designed by GH" Bladed

OMinimal maintenance

‘ Working wind speed (m/ s) 3-25 OCE certified by SGS
| Cut-in Wind speed (m/s) 3

‘ Rated wind speed (m/ s) 10

Survival Wind speed (m/s) 50

Rated Oulput power (kW) 10

Maximum output power (kW) 12.4

Rated Output Voltage (V) DC230/460

| Generator Type 3 Phase PMG

Weight(kg) 600

{Tower(m] 12

info@novasol-energy.com
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30kW Wind Turbine Generator
Y |

30kW Power curve
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Specification

g 9 10 11
Wind Speed(m/s)

Model

Rotor Diameter{m)
Material of Blade
Number of Blade

Protection

Working wind speed (m/ s)
Cut-in Wind speed (m/s)
Rated wind speed (m/s)
Survival Wind speed (m/s)
Rated Output power (kW)
Maximum output power (kW)
Rated Output Volt age (V)
Generator Type

Weight(kg)

Tower(m)

NSWP 30KW

12
FRP/Wood-epoxy

3

Mechanical brake
electromagnetic brake
yaw regulation, stall
3-25

3

1"

50

30

35

DC460

3 Phase PMG

2000

20

info@novasol-energy.com

Minnesota, USA

Features

O Gearless,Direct drive, PM generator

©High efficiency NACAtype blade

O Sophisticated wind controller synchronizing
aerodynamic performance of wind blades
with wind generator, maximizing wind energy
output

©GH" blade for system design and optimization

O Best in class Neodymium PM, Grade H
insulation and patented PM generator design

& Multilevel protections: yaw regulation,
electromagnetic brake, stall, mechanical brake

O Remote communication (SCADA-optional)

wwww.novasol-energy.com




50kW Wind Turbine Generator

50kW Power curve
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Specification
Model NSWP 50KW

Rotor Diameter(m)
Material of Blade
Number of Blade

Protection

Working wind speed (m/ s)
Cut-in Wind speed (m/s)
Rated wind speed (m/ s)
Survival Wind speed (m/ s)
Rated Output power (kW)
Maximum output power (kW)
Rated Output Voltage (V)
Generator Type

Weight(kg)

Tower(m)

14.2
FRP/Wood-epoxy

3

Mechanical brake
electromagnetic brake
yaw regulation, stall
3-25

3

12

50

50

55

DC460

3 Phase PMG

2900

25

info@novasol-energy.com

Sweden

Features

O Gearless,Direct drive, PM generator

©High efficiency NACA type blade

©Sophisticated wind controller synchronizing
aerodynamic performance of wind blades
with wind generator, maximizing wind energy
output

OGH" blade for system design and optimization

OBestin class Neodymium PM, Grade H
insulation and patented PM generator design

G Multilevel protections: yaw regulation,
electromagnetic brake, stall, mechanical brake

O Remote communication (SCADA-optional)

wwww.novasol-energy.com




100kW Wind Turbine Generator

T100kW Power curve
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Specification

Model

Rotor Diameter(m)
Material of Blade
Number of Blade

Protection

Working wind speed (m / s)
Cut-in Wind speed (m/ s)
Rated wind speed (m/s)
Survival Wind speed (m/s)
Rated Output power (kW)
Maximum output power (kW)
Rated Output Volt age (V)
Generator Type

Weight(kg)

Tower(m)

NSWP 100KW

21

FRP

3

Mechanical brake
electromagnetic brake
yaw regulation, pitch control
3-25

3

12

50

100

118

DC460

3 Phase PMG

8000

36

info@novasol-energy.com

Features

@ Gearless,Direct drive, PM generator

O High efficiency NACAtype blade

@ Sophisticated wind controller synchronizing
aerodynamic performance of wind blades
with wind generator, maximizing wind energy
output

©OGH" blade for system design and optimization

©OBestin class Neodymium PM, Grade H
insulation and patented PM generator design

©OMultilevel protections: pitch control, yaw
regulation, electromagnetic brake, stall,
mechanical brake

@ Remote communication (SCADA-optional)

wwww.novasol-energy.com




ZK Controller
R

Features

©Standard modularized design with PLC

©Advanced control algorithm and excellent control method

O Most optimal work efficiency

©Configure cut-in/cut-out wind speed freely

© Automatic pitch control

©OMatch with the inverter closely

O Self-protection functions Easy operation and Favorite design
O Remote monitoring system

©Lightning protection

e T ZK380-100 Wind Controller
Scotland UK

Type ZK380-100 wind conlroller

Raled outpul power 100kW

Max output current DC220A

Protection level DC600V/DCEB50V

Environment humidity B85%RH

Protection level P20
ZK220-10/ZK380-10

Wind and Solar hybrid Controller

Specification

Sweden

Model ZK220-10 ZK380-10
Rated Voltage (V) DC220 DC460
Maximum output power (kW) 10 10
Maximum charge currant (A) 15 15
Protection Level IP20 IP20

China

info@novasol-energy.com wwww.novasol-energy.com




GK Controller

Features

O Directly connected with grid and diesel generator

O Terminals available for wind turbine, solar module, battery,
grid and diesel generator

©RS232/485 and TCP/IP for communication

Olintelligent control and operation panel

OFailure alarm system

Olntelligent battery management

OLightning protection

Specification Wi SO
Input Rated Voltage DC220V DC220v
Voltage Range DC50V -~ DC400V DC50 ~ DC400V
Output Rated Voltage DC4sv
Voltage Range DC40v-DCeOV
Rated Current 20A. 50A. 100A. 200A. 300A...(or setthe
range:2A-20A, 2A-50A. 2A-100A, 2A-300A)
MPPT Voltage Range DC100V-DC350V (Can be setted)
Efficiency =>95%
Over load capacity 120% load continuous 30mins
Battery Under Voltage Protection 44V (Settable range :43.2V-46.8V)
management Under Voltage Resume 52V (Settable range :46.8V-52.8V)
Over Voltage Protection 57V (Settable range:55.2V-58V)
Over Voltage Resume 53V (Settable range :52.8V-54V)
Charging Protection 56V
Charging Resume 55.6V
Equalized Charging Protection 56.4V
Equalized Charging Resume 55.2v
Permitted Max Output Current 24A . 60A. 120A. 240A. 360A
Temperature Compensate 3.3mv/'C(Seltable range:2-5.5mv/T)
Load Over Voltage Cut off Voltage 57 V (Settable range :57V-60V)
Protection Resume Voltage 56 V ( Settable range :56V-59V)
: Using Temperature Range -15C-40C
Environment - -
Condition Storage Temperature Range -25'C-70C
Temperature Range <85%(25T +27)
Size (L*W*H,mm) | 465°360*178/15kg. 465°360"265/25kg

info@novasol-energy.com wwww.novasol-energy.com




ZKM Controller

Features

Olintelligent battery management
O Auto detect of battery voltage, output voltage is precisely controlled at £ 0.1V
©In battery charging mode, the charging current is controlled at £ 10% of rated

battery charging current, to prolong battery life

OTemperature compensation to adjust charging voltage, monitoring battery

temperature, auto tuning of battery charging voltage to increase charging

efficiency and protect battery

DMulti-level protections: overloading protection, over, under

voltage protection, over current protection, temperature compensation for

prolonged battery life, and reduced operating and maintenance cost

©OLower charging voltage:50V

Specification
£ © | Ratedvolt DC4sv Under volt protection 44.0V (settable range: 43.2-46.2V)
= 2
gf @ | Voltrange DCoV-72V Under volt resume 52.0V (seltable range: 46.8-52.8V)
o
®
5 £ |Ratedpower |1kW Over volt protection 58.0V (settable range: 56,2-58.2V)
v 2 W
€ & | Maxpower 1.5kW @ | Overvoltresume 56.0V (settable range: 54.0-56.0V)
- Rated volt DC4BY E Float charge protection 56.0V (settable)
< | voltrange DCOV-72V g Float charge resume 55.6V (settable)
2 —
2 | Rated power | 1kW 2 | Evencharge protection 56.4V (settable)
Max power 1.2kW Even charge resume 55.2V (setlable)
Rated volt DC48Y Max Chafgﬁ current C10 (settable)
o w - )
€ o |Voltrange DC40V-60V] Temperature compensation| 3.3mV/C (settable)
g =] ——
=4 3 Max current 100A E;I%t: Overload rotection 120% rated current (settable)
Controller loss | S10W Q | Temprange 10t -45
2]
c
° ¢ Rated voll DCasv 3 | Storage temp range -40¢ -+70
S 2 |Voltrange |DC4oOV-60M | &
g e . a | Moisture range 85%RH ((25:21)
Rated current | 20A »
Dimension 52cm*39cm®22¢m

info@novasol-energy.com
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60kW Grid-tied Inverter
e s e

Features
TR
©OParameter Settable for OPPT
. | | ©The flexible working power curve
- | ©OWide DC Input voltage range

OWith isolated transformer

OMultilanguage interface

©RS-485 communication

©Remote communication (SCADA - Optional)

©System work log

~
™

Specification
Model GNWBOK3G island, intentional
Rated Capacity 60kW island, unintentional
Maximum Input Voltage (VDC ) 750V
Maximum Input Current 150A Communication interface RS485
DC Working Voltage Range 440V-680V Cooling Method Controlled forced-air cooling
Maximum Working Voitage (V DC) 680V Isolation Method By transformer
Allowed Ripple Voltage <5% Alarm By Buzzer and indicator light
Maximum Input Power 65kW Display LCD display
Qutput Parameters (AC Side) Environmental Parameters
Nominal AC output Voltage 380£15% Insulated Strength 1500VAC. 1 Minute
Nominal AC output Current 92A IP Rating 1P20(indoor)
Nominal Frequency 50Hz/60Hz +2% Acoustical Noise [dBA] <65
Power Factor (cos8) >0.99(rated power) Temperature (t) .20/+50
Efficiency *04% Relative Humidity <90%RH
Total Current Harmonic Distortion (THD) | Sum of current harmonic <5%:
Each<3% Dimensions 800mm*600mm*1700mm
QOver Voltage AC 440V (400-440V)
Under Voltage AC 350V (340-380V)
Over frequency +1.0Hz(+0.5— +3.0Hz)
Under frequency -1.0Hz(-3.0 — -0.5Hz)

info@novasol-energy.com wwww.novasol-energy.com




Off-Grid Power Supply System

Features References

OApplications: Commercial, residential, BTS etc
©Safety and reliability: yaw regulation, stall, electromagnetic brake
©:Smooth operation: battery management of over loading, over & under voltage

©Customization: Various Hybrid systems per existing equipment specification

Diagram

Controller

N —

Wind Turbine

a AC110/220V |
Saolar T T

Grid Diesel ON-Grid Invertar

Shanghai, China

Battery

l
Y

System Configuration

Equipment Model/Specification Quantity Remark
China
wind turbine FD4-2/9 1 2kW/5kW/10kW Optional
Monopole 1 Description
Tower Guyed Pole 1 Optional Off-grid wind and solar hybrid power supply
Guyed rope 1 Optional system has been our most popular renewable
Controller 7K Series 1 power system. These independent small
hybrid systems have been widely used in
Battery 12Vor2v y y y
areas such as: island, marine tower, remote
Inverter 1 iy ’
and rural area, where electricily is far and
Solar Optional between, but generally have good wind
Diesel Optional resource. These small hybrid systems are

easily transportable and the installation is
also straight forward.

info@novasol-energy.com wwww.novasol-energy.com




BTS Solution
sl s oo

Features References
©Wind and solar hybrid system

O Customized controller design with DC output of 24/48V
O Remote communication (SCADA-optional)

©Optimized design simplicity ensures minimal maintenance

Diagram

|

Wind Turbine

GK Controller

DC48V

Y

!

BTS
Y 53
- - ‘.‘

Battery Bank

Diesel

Tibet, China

System Configuration Description

Qur customized 24/48V DC controller for the

Model/Specification

telecommunication industry eliminates the DC

wind turbine FD4-2/9 1 1kW/2kWISkW/10kW Optional
nverter in the win r m, th
Mcadpote R converter in the wind power system, the
streamlining of overall system not onl
Tower Guyed Pole 1 Optional 9 y y
increases overall wind power generating
Guyed rope 1 Optional
efficiency, but also enhances the overall
Controller GK Series 1 _ a o
system operating stability and reliability. Our
Batter 12Vor 2V
z proven-to-work BTS wind power system
I Optional L=
Solar greatly reduces, or even eliminates, BTS
Optional ) ;
Disssl 1 e, dependent on grid and/or diesel power, thus

greatly reduces the operating cost, and makes

mobile border gateway far more reaching.

info@novasol-energy.com wwww.novasol-energy.com




BTS System (Tower mounted)

Features References
©Customized controller design with DC output of 24/48V r
© Customized tower mounted wind turbine installation lowers initial investment

OLight weight design

D Remote communication (SCADA-optional)

Diagram
— ZKM Controller ‘_;'_1"
AC
l j DCA48Y
Wind Turbine ). “l“". ' »
“_. |!; i If *I,* .
".:[ . ]
Dc e
e Y 7o BTS
4 == )=
Saolar Battery Bank
Grid

System Configuration

Equipmeant Model/Specification Quantity Remark
wind turbine FD3-1/9 1 TkwW
Tower 1 BTS Tower
Controller ZKM Series 1 Description
Battery 12Vor2v Optional Our hybrid wind and solar power system
adds on to existing BTS system, no BTS
Solar Optons system modification is needed, we are

committed in making the wind power
system upgrading process simple and
reliable.

Our ability to customize also includes the
customization of installation. Inthe BTS
case, we analyze and evaluate the BTS
tower structure, and when applicable,
customize our wind turbine design to take
advantage of some of the stronger tower to
reduce the installation cost.

info@novasol-energy.com wwww.novasol-energy.com




Water Pumping System
T

Features References

O Application: Agriculture irrigation, rural residence

©No battery bank and no inverter H

O High speed lifting style permanent magnetic power generating system

©Variable frequency controller maximizes power capturing efficiency t
©Minimal maintenance

O Remote communication (SCADA-optional) / /
Diagram

Controliar

| -

Water Pumping System

i

|

Wind Turbine

I nverter Pump

System Configuration

Description
=quipment Model/Specis Our high speed lifting style wind power water
wind turbine FD7.5-10/10 1 2kW/5kW/10kW Optional pumping system has a water pumping
Monopole 1 efficiency more than twice that of old-
Tower Guyed Pole 1 Optional fashioned lower speed mechanical wind power
Guyed rope 1 Optional water pumping system. Our water pumping
system also does not have the limitation of the
controller ZK Series 1
old-fashioned wind power water pumping
Inverter 11kW 1 : .
system where the water pumping wind power
Pump 7.5kW 1

system can notinstalled in area where the

wind condition is not ideal.

info@novasol-energy.com wwww.novasol-energy.com




On-Grid System
-

Features References

O Safety and Reliability: multi-level protections
OMore Effective Wind Source Utilization for small scale wind farm
O Remote communication (SCADA-oplional)

CEasy transporting and installation; turn key system

Diagram

-;_i:_:_

[,

Scotland UK

2
LEE "

iy
4.[%1

] | K¥YWh Meter
y Grid

Controller

Wind Turbine i\
|

On-Grid Inverter

System Configuration

Wind turbina FD 13-50/12 1 30kW/50kW/100kW Optional
Controller ZK Series 1
On-Grid Inverter 1 Optional
Tower Monopole 1 20/25/30m Optional
KWh Meter
Grid
remotie monitoring Optional

info@novasol-energy.com wwww.novasol-energy.com




SCADA

Features

®Remote communication (SCADA-optional) |

@Historical data log and analysis report

@ Customer favorable design 0

®Wind resource assessment

Connet type Applicable Situation
Single or Multiple GPRS/COMA Remote area,ISP not available Daily Power Generated
wind turbine Broad/ISP ISP available e
] 2 - 1
WIND TURBINE SCADA-100kW il -.
011428 _ulf I
1340 2 ; 2 |
. |-.- 23l 1
¥ S T .'
Mamit .
£ A0 36 B4 B4 B4 3 IS BO G B b6 08 BA 08 BA BE 24 0 08
Real-time Data{Power, Wind speed Voltage, Current elc)

stinn

LTI,

GHREPOWER
w28 HISTORY . Sassns
11 o - - — - - - e
Lome | [ ] [ ] s}
o= -
f_— =
] .
-

1‘4"\\ _

Wind Resource Measurement
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References

W B Telecom BTS--Pakistan

8 50kW On-Grid System--Sweden

2} Water Pump Driven by Wind--India Bl 2kW Wind Power System--Italy
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References

I3 Telecom BTS--Vietnam

BB Farm Power Supply--Australia

8 5kw On-Grid--France T .
F17] Pubiic Utility Power Supply--Scotland
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No.1258 Yuyuan Road, Greenland Tower, unit 901, 9F, Shanghai, 200050, China

Tel: (+86) 21 638 052 86
Email: info@novasol-energy.com

www.novasol-energy.com
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