
Automatic load frequency control loop in
a power system

What is automatic load frequency controller (ALFC)?

Regulation of voltage and frequency is essential in power plants,which further affects reactive and active

power generation. These parameters are normally affected by load variations. Thus,an automatic load

frequency controller (ALFC) is one such controller which is used to uphold the frequency of the power system

at the desired level.

 

What is a voltage regulator & a load frequency control (ALFC)?

This AGCconsists of two sub-control units,Automatic Voltage Regulator (AVR) and Automatic Load

Frequency Control (ALFC). When there are any fluctuations in the voltage,then AVR is used in order to

maintain a constant voltage. Similarly,in order to stabilize the frequency fluctuations,ALFC will be used.

 

Can a triple frequency control loop compensate a large load-generation imbalance?

As discussed above,following a large load-generation imbalance,the provided regulation power by the

conventional triple frequency control loops in both power amount and response time points of view may not

adequateto compensate the grid frequency and maintain the tie-line power at the scheduled values.

 

What is a secondary control loop (LFC)?

During off-normal operation,depending on the accessible amount of regulation power,secondary control loop

or LFC system will be activated to compensate the power grid frequency and return it to the nominal value.

The LFC is the main component of AGC.

 

Who activates the secondary frequency loop?

The system operatoras an overall supervisor may activate the secondary frequency loop. The parameter a that

can vary between 0 and 1 shows the amount of frequency regulation power for the grid control support. Fig. 3.

Various frequency regulation supports provided by wind turbines.

 

How can a generator control a load variation?

This problem  is basically solved by adding a system,i.e.,governorwhich feedbacks the generator speed,and

tunes the input actuator to change the output power to follow the load variation and finally to control the

system frequency close to the specified nominal value.

Automatic Voltage Regulator (AVR) loop controls the voltage (or reactive power output) The LFC and AVR

controllers are set for a particular steady-state operating condition to maintain ...

This paper proposes a new population-based hybrid particle swarm optimized-gravitational search algorithm

(PSO-GSA) for tuning the parameters of the proportional-integral-derivative (PID) controller of a two-area

interconnected dynamic power system with the presence of nonlinearities such as generator rate constraints
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(GRC) and governor dead-band (GDB). ...

To understand real time control of power systems. UNIT - I: LOAD FREQUENCY CONTROL: Basics of

speed governing mechanism and modeling - ... 1.2 Automatic Load Frequency Control: ... All the individual

blocks can now be connected to represent the complete ALFC loop as Shown in Fig 1.7. Fig1.7: The block

diagram representation of the ALFC. ...

This review article aims to provide an in-depth analysis of the literature along with comprehensive

bibliography on automatic generation control (AGC)/load frequency control ...

The topic of maintaining the system frequency constant is commonly known as AUTOMATIC LOAD

FREQUENCY CONTROL (ALFC). It has got other nomenclatures such as Load Frequency Control, Power

Frequency Control, Real Power Frequency Control and Automatic Generation Control. The basic role of

ALFC is: 1.

The most vital achievement of using this method is the optimization of ''R'' together with the controller gain

parameters. 9 CHAPTER 2 CHAPTER 2 2. DYNAMICS OF THE POWER SYSTEM The automatic load

frequency control loop is ...

Generation Control/Load Frequency Control in Power Systems ... system comprising of LFC and automatic

voltage regulator loop is shown in Fig. 1 [70-72]. Also, AGC study systems considering non-linearity like

GRC, and GDB are carried in [73-75]. ...

This paper introduces a novel approach to load frequency control (LFC) by proposing a filtered PID (PID-F)

controller optimized through a hybrid simulated annealing based quadratic...

Load frequency control (LFC) is to minimize the transient variations and also to make sure that the steady

state error is zero. To achieve this, automatic load frequency controlling strategies with ...

The frequency control is divided in three levels: primary, secondary and tertiary controls. Each frequency

control has specific features and purposes. Primary Control . The primary control (or frequency response

control) is an automatic function and it is the fastest among the three levels, as its response period is a few

seconds. When an ...

In this paper, a comprehensive literature survey has been done on various control techniques of load frequency

control (LFC). This research paper reveals the basic studies of the control techniques used in load frequency

control to generate and hand over an electric power in an interconnected power system as effectively and

accurately as possible while supporting the ...

Generation Control/Load Frequency Control in Power Systems ... system comprising of LFC and automatic
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voltage regulator loop is shown in Fig. 1 [70-72]. Also, AGC study systems

In this paper, we develop an automatic load control (ALC) method for frequency regulation, which can

eliminate power imbalance, restore system frequency to the nominal value, and maintain scheduled tie-line

power flows in a way that minimizes the total disutility of users for load adjustment. Power system frequency

dynamics is interpreted

0.6 0.9 Governor speed regulation 0.05 0.0625 Inertia constant 0.05 4 Base power 1000MVA Nitesh Thapa,

Nilu Murmu, Aditya Narayan, And Birju Besra 5 AUTOMATIC VOLTAGE REGULATOR AND

AUTOMATIC LOAD FREQUENCY CONTROL IN TWO-AREA POWER SYSTEM [12] SIMULATION

RESULT Simulation Result for single area: Automatic Voltage ...

The oscillation of frequency can cause the generator to run out of sync in a power system. Therefore, load

frequency control (LFC) is needed to reduce frequency oscillation and prevent out of sync ...

automatic voltage regulator (AVR); automatic load frequency control (ALFC); generation rate constraint

(GRC). I. I. ... sometimes typically the case for power systems [4]. Automatic Generation Control (AGC) is

the most ... two-area manipulate be made zero every other control loop (one for every area) has to be brought

to combine ...

Power systems are the most complex systems that have been created by men in history. To operate such

systems in a stable mode, several control loops are needed. Voltage frequency plays a vital role in power

systems which need to be properly controlled. To this end, primary and secondary frequency control loops are

used to control the frequency of the voltage in power ...

Load frequency control (LFC) is an important control problem as it determines the quality of power generation

by controlling the system frequency and inter-area tie-line power. To maintain a good quality power supply,

LFC must be robust against unknown external disturbances and parameter variations of the power system.

Therefore, this paper presents the design of ...

Load Frequency Control (LFC) in power systems is very important in order to supply reliable electric power

with good quality. ... The open-loop frequency response curve is tangent to a specified ...

Automatic Load Frequency Control of Multi Area Power System using Fuzzy Logic . &#215; ... 11, 6908 4 of

20 3. Control Schemes The closed-loop two-area interconnected power system with PID controller tuned

through intelligent algorithms is shown in Figure 2. Figure 2. Closed-loop feedback control system tuning PID

parameters. - Where Yref is the ...

The load frequency control (LFC) loop regulates the real power and frequency, whereas the automatic voltage

regulator (AVR) loop takes care of the reactive power and voltage magnitude [1, 2]. ... Pan CT, Liaw CM
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(1989) An adaptive controller for power system load-frequency control. IEEE Trans Power Syst 4(1):122-128.

Article Google Scholar

Early publications in the field of power grid frequency regulation include [2], which discussed the results of an

analysis of the dynamic performance of automatic tie-line power and frequency control of electric power

systems.The study consisted of simple 2-area power system with a single machine in each area.

Then, in order to identify the robustness of the closed-loop system, sensitivity analysis is carried out. ... (2016)

Teaching learning based optimization algorithm for automatic generation control of power system using

2-DOF PID controller. Int J Electr Power Energy Syst 77:287-301. ... Panda S (2016) Load frequency control

of power system ...

3.2 Primary Generator Control Loops. Each generator has automatic voltage regulators (AVRs) and LFC

frequency load control equipment established in an interconnected power system. ... (2016) Teaching learning

based optimization algorithm for automatic generation control of power system using 2-DOF PID controller.

Int J Electr Power Energy Syst ...

With the increasing penetration of renewable energy resources, power systems confront new challenges in

maintaining power balance and the nominal frequency. This article studies load-side frequency control to

handle these challenges. In particular, a fully distributed automatic load control (ALC) algorithm, which only

needs local measurement and local communication, is ...

The prime mover governing systems provide a means of controlling power and frequency as a function

commonly referred to as AGC or automatic load frequency control, LFC [13-18]. The ...
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