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Solar Power Supply Systems' Classification and Comparison

Classification of Solar power System depends on the solar controllers.

It has the function: adjust and distribute the power to ensure the safety of the load and system equipment,
especially the management of the charge and discharge of the battery.

Controller is the core part of the solar power systems.

The efficiency, reliability, battery control, data display of the solar power systems are up to controllers.

Solar power supply systems may be divided into two types as per working theories:
1. Battery Voltage-stabilization Type (Switch PWM Type)
2. DC-DC Voltage-stabilization Type (MPPT)

The two kind of solar power system have essential difference in work theories
so that there are obvious deviation on solar power configuration

Comparison of Two kinds of Solar Power Systems

DC-DC Voltage-stabilization - MPPT Battery voltage-stabilization - PWM
Solar Power Supply System Solar power supply system

Solar arrays are bound with battery banks.

It is impossible to find the max power point of arrays.

Don’'t have MPPT function as that the output current

can not increase or decrease along with the output voltage.

Solar array’s output is not bound with the battery banks.
The system can freely search the max power point
of solar arrays and possess the MPPT function.

With the independent voltage-stabilization, The controllers all use storage batteries

the solar power system can set up the output voltages to stabilize voltage and store electricity.

and conduct bulk & float charge and temperature cannot conduct bulk and float charge and

compensation to the battery banks. temperature compensation to the battery banks.

Operational efficiency of system is more than 95%, Efficiency of system is between 63%-82%,

Output current of 48V100A shall be configured with 48V100A output current need be configured with

solar panels of 5000WP.It can make intelligent selection solar panels 6800WP, When battery fully charged,

of energies so that the battery energy is used it must be disconnected to the solar array so that

with appropriate proportion in due time. the system can not use the battery power in due time.
internal structure of MPPT controller internal structure of PWM controller

(complex) (simple)



J Submatrix Switch Controllers and PWM Controllers ( Battery Voltage Stabilization Controllers )

Submatrix switch controllers and PWM (Pulse Width Modulation) controllers

all use storage batteries to stabilize voltage and store electricity.

The electric potential of storage batteries is the most important control parameter of control system.
The controller can adjust the number of submatrix switched to storage batteries

by detecting the electric potential so as to adjust the recharging current to batteries

and further control the electric potential.

The output voltage of the power system is directly out of electrodes of batteries

to have the power load work on the stable voltage.
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1 DC-DC Voltage-stabilization - MPPT Solar Power Supply System

MPPT (Max Power Point Tracking) function of solar power system

only could be run by the mode of DC-DC voltage stabilization controller.

When the voltage of input of solar panels will not be bound by batteries,

and it can set up the power at input port of the controller to compare the circuits.

If load needs the output of high power, the controller will automatically track the max power point
of solar panels to make the power system get the highest efficiency.

Its equivalent circuit diagram is as below:



:t Battery voltage stabilization solar power system have not the MPPT function.
Battery voltage stabilization type has not possess the function of bulk and float
charge to battery, and the temperature compensation.

The efficiency of the battery voltage stabilization type can not be over 80%
It cannot work without connection to battery,
and once solar power supply is empty loaded, it need special protect.

As showed in the diagram,

the pink portion range pointed by the both direction arrow associated with the empty load point,
is the working area of the solar power.

Battery stabilization power supply’s working area is actually the pink portion,

when the battery is fully charged,the system will control to disconnect the solar panels.

As showed the battery voltage can never reach the max power point.

The lower the voltage is, the less the power output is.

:I: The red arrow stands for the range of DC-DC type MPPT solar power system,

it is the every part in the curve reflected by the U-line,18v-22v and all the area related.

From the max output status when the battery is lack of energy to movement closer

to the 22v empty load status along with the voltage rising when lower the output of the solar battery,
it obeys to the linear gradually change until reach the empty load point

without cut off the solar power supply,

The condition for reaching the empty load point is fully-charged with the disconnection of load.

DC-DC type MPPT solar power system possess the solar panels max power track function.
DC-DC type MPPT solar power system can accurately reach

the micro-recharge and temperature compensation function.

DC-DC type MPPT solar power system is more than 95% on working efficiency.

It can work without the connection of the battery,

In the daylight, system working current = solar power/ system practical working voltage(45v~56v).



MPPT CONTROL SYSTEM

It hasl4-year experience in the field of

R&D and manufacture of solar power system,
Adﬂn tag e large amount of practical data and characteristics.

Construct solar power supply system for more

than 20,000 sets in many kinds of environments.

T The efficiency of MPPT control system The heart of the solar system
tIncreases PV array output by up to 30%
¥ Improving the integral work efficiency to 95%;

 The solar system with MPPT could save 10% solar panel,
comparing with non-MPPT one.

1 It has high efficiency of fast charging under sunshine,
especially when the storage battery is power-lack.

t Precise management of batteries.
Realizing the temperature compensation
function of floating/absorb charge.

T The function of independent voltage regulation
t The system could supply the power without storage batteries.
+ The system could manage the floating/absorb charge,
Protection against the deep discharge of the battery,
It could prolong the life of battery 1 years.

T Modular design, integrated comprehensive controller

#Modular Design could improve the power supply reliability,
and easy for tests and maintenances.
t Integrated working mode allowed mixed power supplies.
The automatic selection sequence is
“solar power- urban electric (wind power) — battery”.
1t could protect the service performance and approval
prolong the power supply time of battery.

The control system can accommodate the central module,
solar control module, wind control module, AC module,

DG (Diesel Generator) module and inverter module.

N+1 capacity expansion mode allows hybrid power systems
with different energy compositions.

The system can maximally control 30KWp of solar PV,
15KW of wind turbine, 10KW of DG and 10KW of inverter.
The cabinet can either function independently

or with other cabinets in parallel,

realizing the control of big power adjustment.



Central Display Control Module

Central Control, Cyclic detecting of 16 ways.

240 x 128 pixel Display, accurate display

of 55 parameters of each modules,

such as voltage, current, power, battery capacity,
equipment temperature and so on.

Reservation of operational parameters

and alarm data for 5~10 years;

standard RS232/485interface uploading,

online upgrading of controlling software.

Parameters:

100A Solar Control Module

Each module can control PV arrays of 5000W;
cabinet integrated installation.

Applies to telecom BTS, and highly reliable
facilities in the fields of meteorological

and earthquake supervision, petroleum,
agriculture, military and so on.

Hybrid power utilization, energy input order:
solar-wind-grid-DG-battery, when energy at the
superior lever is inadequate, energy at the
next level will automatically switch in.

the order can also be chosen.

Automatic system with no person on duty,
MTBF more than 100000 hours.

Parameters:



100A DC DG Control Module 50A Wind Control Module

Controllable of 2500W wind turbine,

integrated cabinet installation.

Applies to small telecom BTS with rich wind energy,
and highly reliable facilities in the fields

of meteorological and earthquake supervision,
petroleum, agriculture, military and so on.

With normal wind speed, the system can work
without battery, which is convenient for
maintenance while the project is still operating.

It's special for our DC Diesel Generator

Solar-DG intrgratedcontroller module,

with direct power input and integrated controlling.

The energies are dynamic complementary to each other.
Coordinate with wind, grid, DG inversion

and other modules; the controlling system

features N+1 redundancy mode, fulfilling the

complex power-integrated controlling mission.

Parameters: Parameters:



Wall-mounted Type Control System

20/50A MPPT Solar Controller

Can Control 1250Wp (DC24V) ~2500Wp (DC48V) PV arrays;
wall-mounted and simple installation,

completing the control of independent power generation.
Applies to small telecom repeaters, relay stations,

and highly reliable facilities in the fields of

meteorological and earthquake supervision, petroleum,
agriculture, military and so on.

The system can safely power loads no more than

150W (DC24V) /300W (DC48V) within 3 successive rainy days.

100A MPPT Solar Controller

Can Control of 5000W PV arrays,

wall-mounted and simple installation,

completing the control of independent power generation.
Applies to small telecom repeaters, relay stations,

and highly reliable facilities in the fields of
meteorological and earthquake supervision, petroleum,
agriculture, military and so on.

The system can safely power loads no more than

500W within 3 successive rainy days.

20/50A MPPT Wind Controller

Can Control of 2000W wind turbine;
wall-mounted and simple installation, completing
the control of independent power generation.
Applies to small BTS with rich wind energy,

and highly reliable facilities in the fields

of meteorological and earthquake supervision,
petroleum, agriculture, military and so on.

The system can power loads no more than 100W.

200A MPPT Solar Controller

Can Control of 10000W PV arrays,

wall-mounted and simple installation,

completing the control of independent power generation.
Applies to small telecom repeaters, relay stations,

and highly reliable facilities in the fields of
meteorological and earthquake supervision,

petroleum, agriculture, military and so on.

The system can safely power loads no more than
1000W within 3 successive rainy days.



