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Job Sheet 1

Day 1 Task No. EE-PLC-01 Time 8h
Title Preparing Download
Name Specification Q’ty
Material Sequence software ESS 1
PLC software XG5000 1
HMI software XP builder 1
1. Purpose

1)

2)

3)

4)

Software download
Download

Sequence software
Download and design
PLC software
Download and design
HMI software
Download

Arduino software
Download and design
System setting

PLC, Control panel, HMI, VFD and Materials

O

Information
Window 10, 64bit over

O

Requirements

Prepare the Equipment, tools and Materials including Software
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Job Sheet 2

Day 2 Task No. EE-PLC-02 Time 8h
Title 3phase IM FR control
Name Spec Q’ty
. PLC XBC-DR30SU 1
Material
Sequence board 1
MC, EOCR Industrial type 2
1. Purpose
o Design Sequence circuit of 3phase IM FR control with EOCR
o Install PLC and Sequence
2. Diagram
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3. Practice

1) 3phase IM FR control with EOCR and Flicker by Sequence

- Step 1. Programming by sequence software

- Step 2. Simulation
2) 3phase IM FR control with EOCR and Flicker by PLC

- Step 1. PLC programming and simulation

- Step 2. Program writes to PLC

- Step 3. Installation

- Step 4. Operation
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o Information

o Requirements




Job Sheet 3

Day 3 Task No. EE-PLC-03 Time 8h
Title Auto Level Control
Name Spec Q’ty
Material PLC XBC-DR30SU 1
Floatless relay 8pin 1
Flicker relay 8pin 1
1. Purpose
o Wiring Sequence circuit of Auto level control system
o Wiring PLC control of Auto level control system
2.  Circuit diagram
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3. Layout by sequence
50 |
B
R PL1 PL2 PL3 BZ
05 @@® @[O0
- E EOCR| [mccB| | X || FR R BL Y
130
- T FLs| |mc1| | mc2 M A
95 QOO
% -+ SS PBO PB1
y




4. Layout by PLC
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5. Connection diagram by PLC
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o Information

o Requirements




Job Sheet 4

Day 4 Task No. EE-HMI-04 Time | 8h
Title HMI design
Material PLC XBC-DR30SU 1
HMI XP-Builder 1
computer 1
1. Purpose

o Practice to design the XP-Builder software

2. Design

1) XP builder Program [RUN]

2) Create Project

Create Project

Open Project

[vI Show this Dialog at Startup

<Create Project>

3) Select the HMI series and model name: eXP2series, eXP2-1000

Pregect Fropesty
cject Summary

XGT Panel Sestings

........

Sone EXFZ Senes

saodel eXp2-1000

Add Cortrollet

Controller 0
Controder Sethngs
Maker
Product
Commection Praperty
Pronocol Ethérnet

[imeout

Use PLC simubator

LE. XGI / XGR (Ethernet)

Portrait Mo

SYait 1o send 0 ms

Reter 10 manual

Detall Settings

Rgtry count 3 Tirnes




4)

]

Controller: to be connected
Product: LS, XGI/XGR(Ethernet)

New Project

_| Portrait Mode

Specifications

Screen size:  10.1 Inch SensiiF=| pszane
Resolution: 7024 x 600 Pixels sefal IF: pe 232¢/Rs-422(R5-485
LCD: TFT Color LCD UssE: 2 Port
Color, 16777216 Colors CFcard: None
Memory: 64 MB SD card: None
HDMI None LAN 1 Port
Controller
Vendor Ls ”
Product LS: XGI / XGR (Ethernet) .
Communication Settings...

Finizh | Cancel

Choose [Finish] to create your project

Design the XP builder
Design the [Bit switch] on [Object] right
Click the [Bit switch] on [Object]
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o Basic: M100, M200, M300 for INPUT as Bit Switch

Bit Switch
SEEE Device: |D SEMXT100 |@‘Copy to Lamp
Display

Action Type
Text '
C0On O Off # Momentary ) Alternative
Detail
Action Condition []Use Lamp Condition
Display Trigger % Bit Device: %MX100
Size
0==%V
Use Lamp Offset:
Description
k() | ‘ Cancel
o Display: [ON], [OFF]
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o Text: Click the [Use Caption] - M100, M200, M300 each one

o [ON]:  ON, Size, color, Font size, --- [OK]

Bit Switch x
Basic [ Use Caption ] From Text Table
Display ‘DH(MHOﬁfB‘ M| I Text Table
Text

] Delete On Caption
Dretail
S 2% =
Action Condition LHHL T ZEH
Display Trigger Size: 20 =
Width Ratio: 100% = | Blink(K): Mot Use <
Char. Spacing: 0| | Line Spacing ol
Left Space: Right Space
Change the  of Text Table
Color: | -
Font Style [~ Bold [ Italic [Jstrikeout ] Underline
Heorizontal Alignment ) Left (®) Center ) Right
Wertical Alignment O Top = Middle ) Bottom
Ok Cancel
o [OFF]- M100, M200, M300 display--- [OK]

Bit Switch b4
Basic Jse Caption [1From Text Table
Display EE‘ ofig| | per
Text
Dretail

S 2 % .
Action Condition B2UE T ==
Display Trigger Size: 20 -
Width Ratio: 100% - | Blink(K): Mot Use <
Char. Spacing: 0| 2| Line Spacing oz

Font Style Bold [ Italic [Istrikegut ] Underline

Horizontal Alignment (0 Left (®) Center () Right

Vertical Alignment O Top = Middle Z) Bottom
Okio) | ‘ Cancel




<Text-OFF>

2) Click the [OK]
TOOL COMMUNICATION WINDOW TOOLBOX HELP
B QEEBH ®%. g B B = @ & Q (198 -4 & =& [4] [a]
BDERELHRAEH 4% th th ) 88

o Information

o Requirements
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Job Sheet 5

Day Task No. EE-HMI-05 Time 8h
Title HMI simulation
Name Spec Q’ty
Material PLC XBC-DR30SU 1
HMI XP-Builder 1
computer 1
1. Purpose
o Practice to simulate the XP-Builder software and PLC program
2. PLC-HMI programming and Simulation
1) PLC Programming
o PLC I/O address
Input address Device Output address Device
M100 PB1_Forward %0QX0.1.1 MC1
M200 PB2 Reverse %QX0.1.2 MC2
M300 PB3_Stop
o Ladder diagram
NewProgram[Program} * « | /O Paameter x|  Global/Direct Variables * —
Lo WMXI00  %MX300 %QX011
— ¢ —
Lt %QX0 J
L3 %MX200  %MX3000 %QAX0.1.2
— —— | K
4 QX0 ’

2) Hidden the PLC diagram
3) Click the [XP builder] icon on screen to be [RUN]

4) Click [Create Project]

o New project

- Series: eXP2 Series
- Model: eXP2-1000

o Controller
- Maker: LS

- Product: LS: XGI/XGR(Ethernet) / [OK]
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o Double click the [XGT Panel setting]
- Detailed Setting

[P address: 192. 168.1.2
Destination port:2004
Click the [OK]

- [OK]
5) Simulation setting

o Double click the [ XGT Panel setting]
o [Use PLC simulator] is checked [v]: for only simulation with PLC

Project Property

Project Summary Series eXP2 Series

XGT Panel Settings v s
Model: €XP2-1000 Portrait Mode

Screen Settings

Security Settings

Key Window Settings
Language Setting
Storage Settings

Global Script Settings

Add Controller

Controller 0

Controller Settings

Extended Device Settings Mgzker Ls v3.35
Operation Log Product LS: XGI / XGR (Ethernet)

WXP Setting

Connection Property

Refer to manual

Time synchronization

Protocol Ethernet Detail Settings

Device synchronization

Auxiliary Settings Timeout 307 *100ms

v| Use PLC simulator

Wait to send 0 * ' ms Rgtry count 3! * Times

6) Design the XP builder
o Bit switch [PB1], [PB2], [PB3], and Lamp [MC1], [MC2]
- Design the [Bit switch] on [Object] right
- Click the [Bit switch] on [Object]
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- Basic: M100, M200, M300 for INPUT as Bit Switch

Bit Switch

Basic

Display

Text

Detail

Action Cendition

Display Trigger

Device:

‘ D %Mx100

‘ilﬂ| | Copy to Lamp
|

Action Type

[] Use Lamp Condition

Qon 1 Off

(® Momentary () Alternative

HMX100

Description

Ok(D) | | Cancel
- Display: [ON], [OFF]
v | | = -
Teem | Dvatey - e et Ctange Codon Fatser
I e v & Qs Ltu hutm
<
. orrrrr s O Ry | et
Crrrrri =
| REmMEEmE
o - ErCCEEmN .
I IS MEMSeZ
o ) I O O |5 BT sy cse
ON OFF
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- Text: Click the [Use Caption] - M100, M200, M300 each one

- [ON]: ON, Size, color, Font size, --- [OK]

B2 Switch

Basit vi Use Caption From Text Table
Dphay ony | jome)! [Ivct |
Text P—— | ‘
Cn»0 ‘
Outall Delete On Caption
Acticn ConGen TEEN .
Duplay Trigger atze 20 .
Wdth Ratie:  100% = Blink0g) Not Use -
Char. Spacing 0, . Unme Spacing 0
Left Space Right Space |

color | N

font Styfe i Roid {talic Strikegut (1 Underline
Hovizontal Alignment Left + Canker Right
Vertical Algnment Top * Middie Sottom
l o) i Cancel
- [OFF]- M100, M200, M300 display--- [OK]
5t Switch
Bk i< e Caption Erom Text Tadle
Display ool | ofiE | Pat
Toct : ] e
Of 0.l w | | !
Bk Deiate Off Captica |
Action Condaion T 22N -
Dhuplay Tngger Ste 20 .
Width Rabio 100% = BAnkiX) Not Use -
Char Spacng 0 1 Uine Spacng 0
Left Space Right Space v
Loor — -]
Foot Style = Bold ralic Stokegut Undierine
Horzontal Algnment Left » Center Raght
Vertical Alignment Top * Middle Bottom

Cancel

o Click the [OK]
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7)

8)

PLC simulation

' NewProgram([Program]

WO Parameter

Global/Direct Varlables

HMI simulation

Click the Simulation

TOOL
® QEME
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o PBI1-MCl1

B et T

I

=y

&4
o

o PBO-STOP

001 COMMUMICANION

ww

R kel

W

+ B PreTaplest Vs
Ll ) »
i rm {
o A SMEIN0  NAOCKOD OB Y
X ST M FBon { = sl [ 1B
iy
-
[ . vistie
1 5PLCI0GE-CPUS) - UM
s MO0 M0
— e ———
Nox

< PB1 simulation>

WOar WP

=%

BEWE AL

- B =

NeowProgramiProgram|

J NMX 100

| i/}

X011

—

SMI200

QX012

CROLalTwect Vanabies
NOQxD12

L

“Qxo 1

L

< PBO simulation>

SOx012

16




(4) PB2-MC2

¥ 15 (g T Detautt———autama, . Se MR M am mn S e SR B

% Monmor Debug Tooks Window  Hep
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o Information

o Requirements
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Job Sheet 6

Day 6 Task No. EE-VFD-06 Time | 8h
Title PLC&VFD setting
Material PLC XBC-DR30SU 1
VFD IG5A 1
Computer 1

1. Purpose

o Wiring PLC and VFD on the Control panel board with 3phase IM

o Frequency setting for Forward control
o Reference table

2. Diagram

1) Setting PLC and VFD

P8O PB1

L1L2L3 E
il | |
81|} $] 3p220v
MCCH KL}
‘ 1 FUSE
' i— -3
\ e e

B TGO T CErt 1

ouT " ‘ 28
] Peeeees
- X LI DD {
2/ l \2J
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2) PLC setting

CPU P1 P2 P6 P7 P8

drv group I group

FX RX
ST1,ST2,ST3 130, 131, 132, 133, 134

XGl %QX0.0.0 %QX0.0.1 %QX0.2.4 %QX0.2.5 %QX0.2.6

XBC P41 P42 P44 P45 P46

o Information

o Requirements
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Job Sheet 7

Day 8 Task No. EE-VFD-07 Time 8h
Title Forward /Reverse control
Name Spec Q’ty
Material PLC XBC-DR30SU 1
VFD IG5A 1
Computer 1
1. Forward control
* XGI-CPUE Speed Referenece Table
50 ST1
40 ST4
30 ST3
20 ST2
10
0
FX
RX
P6
P7
P8
STEP ST1 ST2 ST3 ST4
[Hz] 60 20 30 50
PLC %MX101 %MX102 %MX103 %MX104
Time 25 25 25 25




2. Reverse control

DEc

E] [ m ] [ m m | T w s % 5
B ! I
T a0 TR a0 x T 0
| .

o Information

o Requirements
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Job Sheet 8

Day 9 Task No. EE-VFD-08 Time 8h
Title Multi step control
Name Spec Q’ty
Material PLC XBC-DR30SU 1
VFD IG5A 1
Computer 1

1. Purpose

o Wiring PLC and VFD on the Control panel board with 3phase IM
o Frequency setting for Forward & Reverse control

o Reference table

2. Timetable

Time Table
h_?:l' 15 15 15 15 15 15 15 15 15 15 15 15 15 1% 15

TO

m

T2

T3

T4

TS

TG

A

PT TQ T T2 T3 T4 TS Ta 17
PT T#15 T#25 T&#25 Ta#25 T#25 T#2% TH#25 T#2%
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3. Reference table

* XGI-CPUE Speed Referenece Table
50 ST3
40 ST2
30 ST4
20
10 ST1
0

-10
-20 STS
-30
-40
-50

FX
RX
Pe
P7
P8

STEP ST1 ST2 ST3 ST4 ST5 STe STV
[Hz] 10 40 50 30 20 40 50
PLC %MX101 %MX102 %MX103  %MX104 %MX105 %MX106  %MX107

Time)5! 2S 25 25 25 0.55 25 25 25

o Information

o Requirements
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Job Sheet 9

Day 09 Task No. EE-Arduino-09 Time
Title Arduino setting and LED control
Name Spec Q’ty
Material Arduino UNO 1
Computer 1
LED 3
1. Purpose

o Wide use of automatic control
o About the structure of Arduino

o Arduino program control

2. Structure of Arduino

1) Name of Arduino board parts

Analog Digital Digital Pins 1/O

ial ™
Reference Pin Gro‘;md Pin(%~|3) Serial Out(TX)
\

Reset A . . Serial In(RX)
S/W : :

uss _
Port

Voltage
Regulator

DC o
7~12V

Groun&
Pin \b Analog Input
Out Pin Pin

o
IOREF Reset
Pin

24




2) 2. Arduino I/O
o Arduino Input & Power: DI, AI

o Arduino Digital output & PWM: DO, AO
- PWM Mode Output: ~ displayed address

~ O v o> M U
! 1 !

DIGITAL (PWM=~)

3. LED control

1) LED
LED is a type of semiconductor called "Light Emitting Diode"
which is an electronic device made of semiconductor
materials (silicon, selenium, germanium, etc.).
Fat Edge
It is dubbed indicator, digital and word display in circuit and
Shorl Lisg
device. |
It has positive and negative poles. -
+
The short leg is negative pole, the long one is positive pole.
» Ll LED : Light Emitting Diode
2) Sink (Anode common)
I 0 (ov ON
Pin Mode | < —nan——=4¢ , it
1(5V) OFF

25




3) Source (Cathode common)

Pin Mode

4) Sketch program for blinking

1K #
NN “){ c

LED_ON | Arduino IDE 2.3.2

File Edit Sketch Tools

Help

|
L

0 (0V)

OFF

1(5V)

ON

I : I: - ' Arduino Uno

(3)

Pin Mode

LED_ON.ino
1 void setup()
2 o
3 pinMode(3,0UTPUT);
4 ]
5
6  void loop()
7o
8 digitalwWrite(3,L0W);
° ]
10 |
¥ cans VO &&K I 0 (0V) ON
1(5V) OFF
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5) 3LED control

o Sketch program
&) sketch_jan8b | Arduino IDE 2.3.2
File Edit Sketch Tools Help

I : I: - ¥ Arduino Uno

sketch_jangb.ino

1 #define LED1 1@
2  #idefine LED2 9
3  #idefine LED3 8
A
5 vold setup() {
6 pinMode(LED1,0UTPUT);
7 pinMode(LED2,0UTPUT);
8 pinMode(LED3,0UTPUT);
° )
16
11 void loop() {
12 digitalWrite(LED1, HIGH);
13 digitalWrite(LED2, LOW);
14 digitalWrite(LED3, HIGH);
15 delay(1e80);
16 digitalWrite(LED1, LOW);
17 digitalWrite(LED2, HIGH);
18 digitalWrite(LED3, LOW);
19 delay(1000);
20}
21|
6) Material
%’
\ D
|{/“-..:\] = ' '1 — :x-
o/
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7) Installation for blinking

8)

Arduino”

o Information

o Requirements
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Job Sheet 10

Day 10 Task No. EE-Arduinol10 Time 8h
Title RGB control
Name Spec Q’ty
. Arduino UNO 1
Material
Computer 1
LED RGB 1
1. Purpose

o PWM (Pulse Width Modulation)
o Color code table
o How to control an RGB LED with Arduino

2. RGB
1) Definition

An RGB LED (Red, Green, Blue Light Emitting Diode) is a specialized type of LED
that can emit light in three primary colors: red, green, and blue. By controlling the
intensity of each of these colors, you can produce a wide range of colors, including
white when all three are at full intensity

1) Basic structure

o An RGB LED contains three individual LEDs within a single package: one red, one
green, and one blue.

o Each of these LEDs has a separate anode (positive terminal) and a common cathode
(negative terminal) or a common anode and separate cathodes.

2) Pin

o If you have a common cathode RGB LED, one of the pins will be the cathode (usually
the longest pin or one indicated by a flat edge on the package) which is connected to
the common negative (-) terminal.

o If you have a common anode RGB LED, one of the pins will be the anode (usually the
longest pin) which is connected to the common positive (+) terminal.

29




RGB LED Common Cathode RGB LED Common Anode

<Fig 7-2 RGB pin>
o The R, G, and B leads of the RGB LED should be connected to any PWM pin
(digital pins 3,5,6,9,10,11).
3) Controlling the colors

o To illuminate a specific color, you need to apply a voltage to the corresponding anode
pin (for common anode) or cathode pin (for common cathode).

o For example, to make a red light, you apply a voltage across the red anode and the
common cathode (or red cathode and common anode).

4) PWM
o Arduino can control the intensity of the LEDs by rapidly toggling them on and off.

o This is called PWM. It simulates an analog voltage by rapidly switching the LED on
and off, effectively changing the average voltage.

o For example, if you want a dim red, you might PWM the red pin at a lower duty cycle.

Wwidth

pe——>

Level I

5) Colorcop (http://colorcop.net/)

g
-]
g
1
X

»
8

)
-
b

#783500

Cl
|
=
=
=
=
=

|
2

Eyedropping: 738, 262
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Sketch program of RGB
RGB LED — Common cathode

// This sketch is for the common cathode type of RGB LED

// for common cathode, 255 means full color display and 0 means color is not

displayed
int r_led=9;
int g_led = 10;
int b_led = 11;

void setup()

{

pinMode(r_led, OUTPUT);
pinMode(g_led, OUTPUT);
pinMode(b_led, OUTPUT);
}

void loop()

{

// Red color (full red, no green, no blue)
analogWrite(r_led, 255)
analogWrite(g_led, 0);
analogWrite(b_led, 0);

delay(1000); analogWrite

// Green color (no red, full green, no blue)
analogWrite (r_led, 0);
analogWrite(g_led, 255);

analogWrite(b_led, 0);

delay(1000);
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// Blue color (no red, no green, full blue)
analogWrite(r_led, 0);
analogWrite(g_led, 0);
analogWrite(b_led, 255);

delay(1000);

// Purple color (full red, no green, full blue)
analogWrite(r_led, 255);
analogWrite(g_led, 0);
analogWrite(b_led, 255);

delay(1000);
}

2) RGB LED — Common Anode
// This sketch is for the common anode type of RGB LED

// for common anode, 0 means full color display and means color is not displayed

int r_led=9;
int g_led = 10;
int b_led = 11;

void setup()

{
pinMode(r_led, OUTPUT);
pinMode(g_led, OUTPUT);
pinMode(b_led, OUTPUT);

}
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void loop()
{

// Red color (full red, no green, no blue)
analogWrite(r_led, 0)
analogWrite(g_led, 255);
analogWrite(b_led, 255);

delay(1000); analogWrite

// Green color (no red, full green, no blue)
analogWrite (r_led, 255);
analogWrite(g_led, 0);
analogWrite(b_led, 255);

delay(1000);

// Blue color (no red, no green, full blue)
analogWrite(r_led, 255);
analogWrite(g_led, 255);
analogWrite(b_led, 0);

delay(1000);

// Purple color (full red, no green, full blue)
analogWrite(r_led, 0);
analogWrite(g_led, 255);
analogWrite(b_led, 0);

delay(1000);
}
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4. Wiring of RGB
1) Equipment and material
Arduino board
Breadboard
USB-B cable
Jumper wire
RGB- 3
o 220ohm- 3
2) Installation RGB LED circuit for common cathode

O O o o o

o Information

o Requirements
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