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e Designing a simple
generation and distribution
scheme with automatic load !
shedding through
automation system for
avoiding the black out in
plant.
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e Avoid production Loss.

* Minimize operational costs. ‘ ‘

-

e To avoid accident and have  winouvosheing

safe operation for operators.

99

B With Load Shedding
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er ont of single power source &
eter for PLC input.

| the parameters will be assigned as an analog 1/0’s &
Dlgltal I/O s from external source to a programmable
controller and software logics.

3. Interface module for monitoring and communication.

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.
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Project Architecture
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» Money Loss.
* Production interruptions and delays.

* Reliable power to customers.
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Design Constrains

SAFTEY AND
QUALITY

STANDARD

HIGHLY INTEGRATION
RELIABLE WITH ANY
POWER TO POWER
CUSTOMER SYSTEMS
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anagement

en ent system will manage
- ads 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.
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Previous projects
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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.

VOLTAGE
SIGNAL
CONDITIONING

CURRENT
SIGNAL
CONDITIONING




Previous projects

e Alternating current (AC)

monitoring device is a ACSyen |
device to monitor Monorg
voltages, current, power = D A Vol
factor, and other AC N e W
. power characteristics. Comesion | | | Vrponle |
i . . . AC Current
* Primarily used in power
T transmission monitoring | |
.. \‘ X and pOWer System | o Power Facto
i . lon
! P rotection. Conditioning Couvmm
L e Key part of the smart grid. [ |
~1 ) . - AC Curent |
8 b * Reliability. |
: . rerm U N
| ¢ NetWOrkIn g Ca pab|||ty ‘ PoverFacor | Power Factor

Control Signal ol
 Power Factor Control. L Condoring | |




CB’s
olation breakers.
D) Power monitoring device.
E) Common Bus.
F) Frequency monitoring Relays.

2. Programming logic controllers:
A)l/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.
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Sub systems

Power Distribution

Source s w

k.

Control
System
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SCHEME LAYOUT
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Design Power & Control Circuit Diagram

AFMELTER SCTEWR

FLT=E
] T OE (R
Uil

FREDUETC
RELAT

:;‘—%}-:-- ca

L

/

LOaD B2

CemD <O0SITALY

8
E
;

Loap | TRIP
LOAD B TRIP
L&D % TRIP

SwITCH

I

|

HAHE GI 04 CHD
LOAD 104 WD
L&D 2 [H CHD
ul §1%
BKE Ol TR
LOAD 4 TRIP
LDAD 3 TRIF

LLLH
LOAD 1 04 575

LOAD 4 OW Cil
LOAD %5 OW CHD
LOAD 3 DN
LOAD 2 W 5T%
LOAD 5 W 8T8 ——

LO&D 3 OW £7%
LO&D 4 DKW 573




Mitsubshi PL.C

Memory for storage
(ROM): 32 MB
Memory for operation
(RAM): 128 MB
Internal 5V DC: 1.2 A
Internal 24V DC: 0.3 A

Modicon Quantum 140 Series
Make : Schneider

24V DC

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

Ambient air temperature for
storage -40...85 °C
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PS : PLC Power Supply
CPU: Central Processing Unit
NOE: Ethernet Communication Card

DI : Digital Input

DO :Digital Output

Al :Analog Input

HMI : Human Machine Interface

Commands from
PLC
Breakers close/open

INFORMAYION TO
PLC
status for

breakers\contactors
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DIGITAL OUT PUT

Complementary

Group of channels

4 groups of &

Discrete output logic

Negative logic (sink)

Addressing requirement

2 output words

Discrete output voltage

24V DC

Output voltage limits

19230V

Absolute maximum output

56V for 1.3 s decaying pulse

Voltage drop

04VIOS5A

Maximum load current

4 A per group
16 A per module

Surge cument

<=5 Afor0.0005s

Response time

<=1ms at state 1to state 0
<=1 ms at state 0 to state 1

Leakage cument

0.4 mA 30V

Load inductance

Inductance(H) = 0.5/{(current(A))* x (switching frequency{Hz))) 50 Hz

Fault indication

Blown fuse
Loss of field power

Associated fuse rating

5 A per group
3 A each point

Isolation between channels and bus

1780 Wrms DC for 1 minute

Isolation between group

500 Virms DC for 1 minute

Protection type

Internal output protection by 5 A fuse per group

Power dissipation

1.75 W + (0.4 V x total module load current)

Marking

CE

Local signalling

32 LEDs green input status
1 LED red extemnal fault detected (F)
1 LED green bus communication is present (Active)

Bus curmrent requirement

330 mA

Module format

Standard

Product weight

0.45kg




-~ : FRange of product Modicon Chuanium automation platfionm

Product or component type FProcessor
=

fhavare name ProwWwoORX 32
Concept

Processor name 80486
Mathematical coprocessor With

Complementany

Clock frequency 56 MHz

Memory description Intemal RLAM 896 KB
Exact time for 1 Kinstruction 0.1...0.5 ms LL9S4

Watchdog timer 2580 ms

Clock drift +/-8 sfday at 32__.140 *F {(0._.60 *C)

IO words 30 1r32 O distributed
64 IM64 O max local
B84 IM64 O remote

WO words/mebarork 500 ys00 O distributed
DropsfiMNetwork 53 distributed

Mumber of drops 31 remoie

/

NMumber of netavork 2 remote
3 distributed

Battery type Lithium 7 pac 210 pA
Battery capacity 1.2 Ah
Battery life 10 wr

2 Mumber of port 1 Modbus Plus
) | 2 Modbus RS232

’ : Communication module processor 6 NOM, NOE, CR, NMS
1 i \\ % capacity

it TN fppt.com



Range of product

Modicon Guantum automation platform

Product or component type

Fower supply module

FPower supply type

Redundant

Complementary

Input voltage

126 DC 100150 W

Input current

500 mA 125 W

Imrush current

28 A 125 W

Input power interruption

== 1 ms

Associated fuse ratimg

2 A slow-blow

Cutput voltage

51V DC

Power supply oufput current

8 A redundant

Cutput overvoliage protection

Intemal

Cutput overload protection

Intermal

Power dissipation

6 + (1.5 x lout) where lout is in A

Local signalling

1 LED green power (PWHR OK)

Marking

CE

Module format

Standard

Product weight

0.65 kg

Environment

Standards

CSA C22.2 No 142
UL 508

Product cerifications

CuUL
FM Class 1 Division 2

Resistance to electrostatic discharge

4 KW contact conforming to IEC 8011-2
8 KW on air conforming fto IEC 801-2

Resistance to electromagnetic fields

10 VWim 80.. 2000 MHz conforming to IEC 801-3




Analog input module

Main

Range of product

Modicon Quantum automation platform

Product or component type

Analogue input module

Type of filter

Single pole low pass - 3 dB at 847 Hz +/~ 20 %

Complementary

Analogue input number

a

Input type

Differential

Addressing requirement

9 input words

Analogue input type

Bipolar curmment 20 mA
Bipolar voltage +/~ 10V
Bipolar voltage +/- 5
Unipolar current O__20 mA
Unipolar voltage 0__.10 W
Unipolar voltage 0.5 W

Analogue input resolution

16 bits +/~ 10 WV
16 bits +/~ &5 W

16 bits 010V
16 bits 0._.20 mA
16 bits 0.5 W

16 bits 20 mA

Linear measuring range

{Input range) x 1.024 mA
{(Input range) x 1.024 Vv

Absolute maximum input

25 mA
50V DC

Input impedance

= 20 Ohm wvoltage
2580 MOhm +/- 0.03 %

Absolute accuracy ermor

+-0.03 %

+- 0.05 2% of full scale maximum

Linearity error

+- 0,008 %

Accuracy drift according to
temperature

+{- 0.0015 % of full scale/*C
== 0,004 % of full scale /~C

Common mode rejection

= - 80 dB 60 Hz




IP module

Range of product

Modicon Quantum automation platform

Product or component type

Ethemet network TCP/IFP module

Concept

Transparent Ready

Web server

Class B30

Web services

Drata Editor (via PC terminal)
Diagnostics via predefined web pages
Rack viewer

Communication service

Bandwidth management
FDR server

Global Data

'O scanning

Modbus TCF messaging
SNMFP network management

Communication port protocol

Ethernet Modbus TCP/IP

Physical interface

MT/R.J 100BASE-FX fiber optic
RJ45 10BASE-TMMBASE-TX twisted pair

Transmission rate

10100 Mbitfs

Complementary

Redundancy

Yes hot standby redundant architecture

Supply

Via the power supply of the rack

Marking

CE

Local signalling

LED 10 Mbps or 100 Mbps data rate (10 MB/100 ME)
LED collision detection (Coll)

LED download mode (Kemel)

LED Ethernet module fault (Fault)

LED Ethernet network status {RUM)

LED full-duplex mode (Fduplex)

LED module ready (Ready)

LED network active (Link)

LED rack operational {Active)

LED transmission/reception activity { TxActR=ACct)
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/

Discrete input module

Main

Range of product

Product or component type
Discrete input number

Complementary

Group of channels

Logic input

Discrete input voltage
Input voltage limits
Voltage state 1 guaranteed
Voltage state 0 guaranteed
Current state 1 guaranteed
Current state 0 guaranteed
Addressing requirement
Input impedance

Leakage current

Absolute maximum input

Response time

Protection type

Power dissipation

Isolation between group and bus
Isolation between group

Local signalling

Modicon CQuuantum automation platform
Low voltage dc discrete input modules
32

4

Positive (sink)

24w DC

19230V

1630V DC

-3.5VDC
==2mAatlUs=56Vand Uin=0V
== 0.6 mA

2 input words

2500 Ohm

200mA atUs =55V and Un=4WV

30 VW continuous
56 VW during 1.3 ms decaying pulse

== 1 ms from state 0 o state 1
== 1 ms from state 1 to state 0

Input protection by resistor limited
1.7 W + (036 ¥ number of points an)
1780 Vrms for 1 minute

500 Vrms for 1 minute

1 LED green bus communication is present (Active)
1 LED red external fault detected (F)
32 LEDs green input status
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PEC=FUNCTIONAL LOGICS WITH EXPLANATION
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Memory for operation (RAM):
128 MB (GT2705 has 80 MB)
 Display5.7", 8.4",10.4", 12.1",
and 15" size, 65536 colors TFT

LCD display

Model : XBTGT 6330

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

fppt.com



/

Main

Range of product
Product or component type
Display type

Display colour
Display resolution
Display size
Software type
Software designation
Operating system
Processor name
Processor frequency
Memory description

Resistance to electrostatic discharge

Cut-out dimensions

Complementary
Touch sensitive zone

Touch panel
Backlight lifespan
Brightness
Character font

[Us] rated supply voltage
Supply
Supply voltage limits

Magelis XBTGT

Advanced touchscreen panel

Backlit colour TFT LCD

65536 colours

800 x 600 pixels SWVGA

12.1 inch

Configuration software

Vijeo Designer

Magelis

CPURISC

266 MHz

512 kB SRAM back up of data with lithium battery back-up
6 KV conforming to IEC 61000-4-2 level 3
301.5 (+ 1/~ 0) x 227.5 (+ 1/- 0) mm

1024 x 1024

Analogue

£0000 hours

8 levels via touch panel

Korean

Japanese (AMK, Kanji)
Chinese {simplified Chinese)
Tamwaneses (traditional Chinese)
ASCI (European characters)
24V DC

External source

192.288V
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Current and Frequency Response
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5N Tasks & Responsibilities Begin** End** % Completion
Implement Design for 852 (Distribution M3 o
1 System) MEH Sep 10 Sepl4d 100%
) AR - - :
2 Selection of Source {Generator) for 581 AS Sepls SeplT 100%
Design control component subsystem M3 o
3 $S3(PLC) MEH Sep20 Sepl3 100%
Implement Design for(PLC & HZ Belay) per MS . o
4 logic SS3 AS Sep 23 Nowv 15 100%
) . MH .
4] Implement Design for (HMI configuration )553 AR Sep 23 Novld 100%
- Test andrefine design for(Develop the logic 13 e o
’ concept for (PLC) S83 MH Octl Novl3 100%
2 Integrate subsystems 851&5852 & 5534& 5584 ::E Oetl Now3d 100%
a Measurement System configuration All Oetl Now3d 100%
10 Complete winng for testing power circuit All Oetl Novl7 100%
11 Integrate all subsystems All Nov 1 Novlg 100%
12 Test andmalke final changes All Nowvl Nov20 100%
13 write progress reports (weekly) All NovT Nowi 100%
14 Prepare midtenm presentations All NowT Nowvll 100%
17 Prepare Demo. (prototype) All Novd0 Nov20 100%
18 Prepare Final presentation All Nov 20 Dec 3 100%
19 Prepare final report All Nov 20 Dec 3 100%




subsystem.
' Test su sstem 1,2,3,4&5.
e Power and Control Circuit.

FoTOmE———
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e TITCe Efficiency.

* PLC Programing.
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