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Abstract. The excitation controller is an important part of the synchronous generator excitation system,
which is important for the safe and stable operation of the power system and generator.In this paper, a
DSP excitation controller based on TMS320F2812 is proposed based on the current research situation of
excitation adjustment devices at home and abroad.In this paper, the hardware circuits are designed.
Finally, completed a small simulation control system experiment, the results show that the excitation
controller based on DSP has simple hardware structure, high reliability, maintenance is convenient.

Introduction

The excitation control system of synchronous generator consists of two parts: excitation power unit and
excitation regulator.The excitation power unit is used to provide excitation energy for the synchronous
generator. The main function of the excitation regulator is to control the excitation power unit in real time.

In recent years, the new large-capacity generating units in China have basically adopted DER(digital -
based excitation regulator),It has the advantages which simulating exciter can not achieve and its
technology is becoming more and more mature.In this paper, the excitation current of generator
excitation winding is regulated by PWM signal. Thus, the generator outputs a constant voltage and
maintains the system balance.After the generator network, its main function is to control the power
distribution between the units to ensure the stability and safety of the power grid operation.

Design of Synchronous Generator Excitation Controller

Design Requirements. The excitation controller can accurately detect the voltage change of generator
terminals, and generate the corresponding digital instruction according to its fluctuation, Using DSP to
generate electrical signals to control MOSFET shutdown, to adjust the magnitude of the excitation
current, so the output voltage is maintained in a certain range.

(2) The designed excitation controller is maneuverable and small in volume.

(3) The theoretical foundation is strong, the actual hardware is reliable.

(4) The program is readable and the modules are programmed.

(5) The test results meet the requirements and the data is reasonable.

Controller Overall Design. The main control hardware of the excitation controller is
MOSFET . Acquiried output voltage, then it is fed into the field winding. The excitation current is
adjusted by controlling the switching time of the excitation winding circuit, then control the output
voltage.The overall design is shown in Fig.1:
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Figure 1. General design of excitation controller

The detection circuit enters the three-phase alternating current after the filter into TMS320F2812
AD,The results of the conversion will be calculated by DSP,Then the corresponding control signal is
output to control the cutting of MOSFET, This will control the current in the excitation circuit to change
the output voltage of the generator. When the system detects that the generator terminal voltage is too
large, the internal command of DSP can directly cut MOSFET off to achieve the purpose of failure
protection.

Hardware Circuit Design

Hardware Composition. Fig.2 is a block diagram of hardware components. The excitation controller in
this design has the following modules:
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Figure 2. Basic hardware block diagram

The capture unit exists in the event manager of TMS320F2812 chip, We will use this capture unit to
collect the voltage and frequency of the generator. The change of the machine voltage enter into the
DSP, then generate control quantity by software calculation.Changing the control quantity can change the
output size of excitation current and realize a series of failure protection functions.

Reset Circuit.When the excitation controller crashed due to an irresistible factor or in the case of
carton, we can make it continue normal by the switch of the reset circuit. The reset circuit is shown in
Fig.3:

Figure 3. reset circuit
Voltage Sampling Circuit. The terminal voltage of the sampling generator is obtained from the
voltage transformer. The output voltage range is 0~ 100V. The AD input voltage in TMS320F2812 under
3V.Therefore, we will design a voltage signal adjusting circuit to meet the voltage requirements of the
AD sampling module.Its design circuit is shown in Fig.4:

Figure 4. VVoltage regulating circuit

Frequency Measurement Circuit. The frequency measurement circuit can sample requency in real
time, Select a phase voltage as the frequency measurement signal, its circuit is shown in Fig.5:
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Figure5. Frequency measurement circuit

Liquid Crystal Display Circuit. The LCD1602 liquid crystal display module is selected in the design,
and its circuit wiring is shown in Fig.6:

Figure 6. 1602Liquid crystal wiring diagram

Software Design

Software is divided into two main modules: main program and interrupt program. In each module there
are also some necessary subroutines, such as delayed programs, initialization programs, etc. The main
program includes initialization, analog calculation, control adjustment and liquid crystal display.In the
interrupt program, it mainly includes the interruption of A/D transformation and the interruption of fault

protection.The flow chart of its main program is shown in Fig.7:
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Figure 7. Master program flow diagram

Test Methods and Results
In the physical experiment, a simple simulation device is used to illustrate the implementation
principle and implementation of the excitation control device. The specific circuit diagram is shown in

Fig.8:
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are shown in Table 1:
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Figure 8. Analog controller circuit diagram

Tablel Component details

indicia name indicator model remarks
R1 resistor 220Q Conventional
R2 resistor 47Q Conventional
R3 resistor 0-1000Q2 Conventional
R4 resistor 470Q Conventional
R5 resistor 47Q Conventional
R6 resistor 97Q2 Conventional
R7 resistor 107Q Conventional
Switch Grove—mosfet module
MOSFET element

Experimental Results and Analysis. The main effect of the excitation controller is to adjust the
excitation current to make the generator terminal voltage output stable.We set up a small 0 ~ 3.7 v dc
circuit to simulatie system. In the circuit In this test, the standard voltage is 1.8v

slide rheostat range of 0 ~ 1000 Q to simulate the output voltage fluctuates. And the dc power supply
is outputed to the dc fan to simulate the speed adjustment of the turbine.

In this test, the standard voltage is 1.8v, When the voltage is less than 60% of the marked voltage
( 1.08 V), strong excitation is carried out; Turn off excitation when the voltage is over 150% of the
standard voltage (2.70 V). The results of the experiment are as follows:
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Figur 10. The results of the experiment when the voltage goes down

482


file:///C:/Users/Administrator/Users/BH/AppData/Local/Youdao/Dict/Application/7.5.0.0/resultui/dict/javascript:;
file:///C:/Users/Administrator/Users/BH/AppData/Local/Youdao/Dict/Application/7.5.0.0/resultui/dict/javascript:;
file:///C:/Users/Administrator/Users/BH/AppData/Local/Youdao/Dict/Application/7.5.0.0/resultui/dict/javascript:;
file:///C:/Users/Administrator/Users/BH/AppData/Local/Youdao/Dict/Application/7.5.0.0/resultui/dict/javascript:;
file:///C:/Users/Administrator/Users/BH/AppData/Local/Youdao/Dict/Application/7.5.0.0/resultui/dict/javascript:;
file:///C:/Users/Administrator/Users/BH/AppData/Local/Youdao/Dict/Application/7.5.0.0/resultui/dict/javascript:;
file:///C:/Users/Administrator/Users/BH/AppData/Local/Youdao/Dict/Application/7.5.0.0/resultui/dict/javascript:;
file:///C:/Users/Administrator/Users/BH/AppData/Local/Youdao/Dict/Application/7.5.0.0/resultui/dict/javascript:;

ATLANTIS . .
PRESS Advances in Intelligent Systems Research, volume 156

By adjusting the voltage size, it can control the speed of the small fan, that is, it can control the output
current, and its value is inversely with the sampling voltage. The results show that the simulation system
can achieve the desired effect and proves the feasibility of this design.
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