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Project Definition

• Designing a simple 
generation and distribution 
scheme with automatic load 
shedding through 
automation system for 
avoiding the black out in 
plant.



Project Objectives

• Avoid black-outs.

• Avoid production Loss.

• Minimize operational costs.

• To avoid accident and have

safe operation for operators.



Project Specifications

1. Designing and arrangement of single power source & 
power monitoring meter for PLC input.

2. All the parameters will be assigned as an analog I/O’s & 
Digital I/O’s from external source to a programmable 
controller and software logics.

3. Interface module for monitoring and communication.

4. Designing of Common distribution panel for power and 
control wirings.

5. Managing critical and non critical loads for practical 
simulation of implementing the AUFLS response.

AUFLS – Automatic under frequency load shedding.



Project Architecture



Background: Problems

• Blackouts on critical loads.

• Money Loss.

• Production interruptions and delays.

• Reliable power to customers.



Design Constrains
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Background: Power Management

• The power management system will manage 
the overloads usually happen to the plant to 
avoid complete blackout. 

• The system must design uninterrupted 
power supply to critical loads and the non 
critical load to be shut down. 



Previous projects

• To design and 
implement SCADA
based power 
management system
with additional 
quality based source 
selection based on 
harmonics analysis.

1. Smart Power Management System (SPMS). University 
of PMU,2016:



Previous projects

• Quality of electricity supply.

• The detection of the disturbances 
affecting the line voltages is one of 
the most qualifying points in the 
estimation of the “voltage quality” 
or “supply quality.

• The correct assessment of the 
quality of the supplied voltage has 
become one of the key issues in the 
deregulated electricity market. 
Ensuring a “high quality” of the 
supply voltage is the main 
requirement for ensuring a high 
“power quality.

2.Power quality monitoring & power measurements, Ss. 
Cyril and Methodius University,2009



Previous projects

• Alternating current (AC) 
monitoring device is a 
device to monitor 
voltages, current, power 
factor, and other AC 
power characteristics.

• Primarily used in power 
transmission monitoring 
and power system 
protection. 

• Key part of the smart grid.
• Reliability.
• Networking Capability. 
• Power Factor Control.

3. A.C system monitoring device, BRADLRY university,2016



Project design & sub system

1.Generation and distribution scheme:
A)Diesel generators
B) Protection MCB’s
C) Isolation breakers.
D) Power monitoring device.
E) Common Bus.
F) Frequency monitoring Relays.

2. Programming logic controllers: 
A)I/O’s hardware and software designing.
B) Assigning the logics.
C) Communication Between Frequency relay and system.

3. HMI (Human machine interface system):
A)  Designing of animated scheme.
B) Communication between PLC & HMI.



Sub systems



SCHEME LAYOUT 



Design Power & Control  Circuit Diagram 



PLC Module 

Mitsubshi PLC

• Memory for storage 
(ROM): 32 MB

• Memory for operation 
(RAM): 128 MB

• Internal 5V DC: 1.2 A
Internal 24 V DC: 0.3 A

Modicon Quantum 140 Series 

Make : Schneider 

• 24 V DC
• Ambient air temperature for 

operation 0...60 °C
• Ambient air temperature for 

storage -40...85 °C



Diagram of PLC
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PS : PLC Power Supply
CPU: Central Processing Unit
NOE: Ethernet Communication Card
DI : Digital Input
DO :Digital Output
AI : Analog Input
HMI : Human Machine Interface



DIGITAL OUT PUT



CPU



Power Supply



Analog input module



Ethernet network TCP/IP module



Discrete input module



PLC – FUNCTIONAL LOGICS



PLC – FUNCTIONAL LOGICS WITH EXPLANATION
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Human machine Interface (HMI)

Model ; XBTGT 6330

Schneider  HMIMitsubshi HMI

• Memory for operation (RAM): 

128 MB (GT2705 has 80 MB)

• Display 5.7", 8.4", 10.4", 12.1", 

and 15" size, 65536 colors TFT 

LCD display

• display size 12.1 inch
• memory description: 

512 kB SRAM back up of 
data with lithium 
battery back-up

• Brightness: 8 levels via 
touch panel



HMI



PLC – HMI DESIGN DRAWING



Current and Frequency Response 



AUFLS Curve 



Design Component Selection 



Design Component Selection 



Testing



Testing Subsystem1:  Power Source



Testing Subsystem 2: Distribution System



Testing Subsystem 3: Control System



Testing Subsystem 4: Display System



Testing Subsystem 5:Loads



Project Management Plan 



Completed Work

• Integrate all subsystem. 

• Test subsystem 1,2,3,4&5.

• Power and Control Circuit. 



Project Management: Challenges

• Cost.

• Power Source Efficiency.

• PLC Programing. 



Project Prototype
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