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Hardware and Development Environment

1 Hardware and Development Environment

1.1 Human Machine Interface (DOP107-BV)

A human machine interface (HMI) is a platform which permits interaction between
users and automation equipment.

The HMI adopt the latest Cortex-A8 / Dual Core high-speed processor and 65,536
color LCD screen with high brightness and contrast. In addition, they are equipped
with the HMI programming software DOPSoft 4.0 and built-in Lua editor for easy
programming as well as alarm / history log / user authority functions for highly
efficient management.




Human Machine Interface (DOP107-BV)

1.1.1 Specifications

Model DOP-107BV
Panel type 7" TFT LCD (65535 colors)
Resolution 800 x 480 pixels
Display Backlight LED backlight (half-life under room temperature 25°C > 20,000 hours)™?
Display range 154.08 mm * 85.92 mm
Brightness 400 cd / m* (Typ.)
CPU ARM Cortex-A8 (800 MHz)
Flash ROM 256 Mbytes
RAM 256 Mbytes
Touchscreen 4-wire resistive touchscreen > 1,000,000 operated
Buzzer Multi-tone frequency (2 K — 4 KHz) / 80 dB
MNetwork interface NIA
UsB 1 USB Slave Ver 2.0; 1 USB Host Ver 2.0
sD NIA
COM1 RS-232 (supporting flow control) / RS-4857
mmrﬁﬁzjclaﬂon COM2 RS-422 | R5-4857
" COM3 NIA
Auxiliary function key N/A
Calendar Built-in
Cooling method Natural cooling
Approvals CE / UL (please use shielding network cable and magnetic ring with the filter of

300 ohm / 100 MHz)

Panel waterproof level

IP65 / NEMA4 { UL TYPE 4X (indoor use only)

Operation voltage 2

DC +24V (-15% to +15%) (please use an isolated power supply)
Supplied by Class 2 or SELV circuit (isolated from MAINS by double insulation)

Leakage current

500 V. for 1 minute (between DC24V terminal and FG terminal)

Power consumption

8.6 W (Max)?

Backup battery

3V lithium battery CR2032 x 1

Backup battery life

About 3 years or more at 25°C
(subject to operation temperature and condition)

Operation temperature

0°C to 50°C (32°F to 122°F)

Storage temperature

-20°C to +60°C (-4°F to 140°F)

Operating environment

10% - 90% RH [0°C - 40°C]. 10% - 55% RH [41°C - 50°C];
pollution degree: 2

Vibration resistance

Conforms to IEC61131-2: continuous vibration 5 Hz - 8.3 Hz
with amplitude 3.5 mm; 8.3 Hz - 150 Hz with amplitude 1G

Shock resistance

Conforms to IECE0068-2-27:
11 ms, 15 G Peak, in X, Y, Z directions each for 6 times

Dimension
(W) x (H) x (D) mm 215x 161 x 35.5
M“}‘;‘J;"f [f_:;’:"r‘:'“" 196.9 x 142.9
Weight

Approx. 700 g




Hardware and Development Environment

1.1.2 Descripton

DOP-107BV (rear view)

i

-

A $3(0) .3
B =
[]
73 ’
Lo D
n.\\- - s J"a
A USB Slave B USB Host
Power input terminal
C (24 AWG wire min.) = L
1.1.3 Communication port pin assignment
DOP-107BV COM1
MODE1 MODE2 MODE3
COM Port Pin COM1 COM2 COM1 comz COM1 coM2
RS-232 RS-485 | RS-485 | RS-485 RS-232 RS-422

1 - - D+ - - TXD+
2 RXD - - - RXD -

3 TXD . . - TXD .

4 - D+ - D+ - RXD+

5 1
Q0000
b @l 5 GND GND GN

& - - D- - - TXD-
7 RTS . . - RTS .

8 CTS . . - CTS .

a . D- - D- - RXD-




Human Machine Interface (DOP107-BV)

1.1.4 Model Description
DOP - 1

Product Name
DOP - Delta Operation Panel

Series
1 2 100 Series HMI

=
I~

Resolution

G : SVGATFT (BO0wx) Q- WOVGA TFT (480x)

S : WSVGA TFT (1024x) |V : WWGATFT (800x)

¥ o XGATFT (1024x) Z : No Display (Zero)

Type

B : Basic Type
C : Standard General Type

Display Size

E :Standard Ethemnet Type
|W : Advanced Narrow Frame Type

00 : Zero 03:4.3|05:586"

o7 | &ca [M : Advanced Multimedia Type

10:101° /104" | 42 12" | 15: 15"

1.1.5 Software DOPSoft 4.0 for HMI programming

1.1.5.1 Create a Project

- We click on «File-New »

View Tools

Options  Help
O New.. Crl+N
= Open.. Ctrl+0

Open Screen Data ...

Print Setup...

Ch\Users\maohammad\Documents\ NewHM|.dpa

Exit I

Recent openec

DOPSoft

Version: DOPSoft-4.0.6.75
HMI Model: OP-100 series, DOP-107BY 65535 Colors

Description

CAUsersimohammad\DocumentsiNewHWl.dpa

- We choose the HMI product «107BV »
- We put a name in the «Project Name»

- We click on «Next »




Hardware and Development Environment

Project Wizard n
DOP-100 series b Model Type Resolution Caolor L
103BQ 480* 272 65536 Colors
103w 480* 272 65536 Colors
105CQ 320* 234 65536 Colors
1078V 800 * 480 65536 Colors
107CY 800~ 480 65536 Colors
107DV 800 * 480 65536 Colors
107EG 200 * 600 65536 Colors
107EV 800 * 480 65536 Colors
1071V 800 * 480 65536 Colors
107WV 800 * 480 65536 Colors
108IG 800 * 600 65536 Colors
M0CG 800~ 600 65536 Colors
1nrs AN24 * RN ARAR2A Malars &/
Project Name: MNewHMI
Screen Name: Screen_1
Sereen No. 1
Printer: = NULL v
System Menu Language: English v
HMI Rotation: 0 v | degree
Back Next Cancel Finish

- We choose the following :

Port of communication « COML1 »

Manufacturers : « Delta »

Series : « Delta DVP PLC »

Address of PLC Station : « 1 »

Interface : « RS232»

We choose the “‘communication parameters” that correspond to the PLC
- We click on «Finish »

Project Wizard H
I P I ‘Communication Settings
v Connection
com1
Link Name Linkl
Mamifacturers Delta v
UL ey Delta DVP PLC v
Main | Fxtra
‘Communication Parameters Controller
HMI Station E PLC Station 1 5
ot 2 v Password
Data Bits 8 Bits w c Delay 0 -
Stop Bits 1 Bits v T tme) 1000 s
Baud Rate 9600 v Retry Count B -
Parity Bits None v
Optimize
Back Next Cancel Finish

10



Human Machine Interface (DOP107-BV)

8 DOPSoft - NewProject - [Screen_1]

: File Edit View Element Screen Options  Window Help
NiEMHB S XDRNC(BE w0 QA =) i Languagel []
G -l Aral = [ New Sereen (Shife=N) A - B P W T | [ ]

: A W mnal=EaeBREOR L - |00 BB state selection... - | [ 4[4

| (4 [ Screen 1 x k- ‘
. - o || Serzen 1 w|0 z
= MewHMI Screen Mame Screen_1
113 Screen Screen Properties  Detail...
% ';””t SC;E" Background Color [ JRGR(252, 252, 252)
Creen ap .
5] 1 - Sereen 1 . Screen Lock Bit Hone
jj Communication
4P Tag Screen Open Mac 0
0] Alarm Screen Close Macr 0
Recipe Screen Cycle Macar 0
E )’;‘I{\;Torly Buffer Width 800
ti-|
vitlanguage Height 480

ﬂ Account Settings
gt Configuration
~. ] Text Bank

8% Picture Bank
B-E Program

[#] Main

Screen 1 EEE—N
Address Screen Management Window  [VEERERELE Element Ba=. Macro Ma... Program e...
A i | (5] P LT | ST R

1.1.5.2 Design a project

a. Add pages
To add pages, we click on « Screen-New Screen » or « Shift+N »

i File Edit View Element Tools Options Window Help
|@ Mew Screen Shift+M |

Ju ‘,u,& Avial [BF Open Screen Shift+ O
Screensaver Steup
Cut Screen Shift+T
Copy Screen Shift+C
Paste Screen Shift+P
Delete Screen Shift+D
{F] Print Screen [® Export(E) ..

@ Screen Map
— Import(l
1 - Screen_1 part()

E]---jj Communication Clear imported data

'f Tag Screen Open Macro
----- 2] Alarm < Cloce 1
EJ-- Recipe creen Close Macro
[EE| History Buffer Screen Cycle Macro
----- @) Multi-language Sereen cycle macro manager

----- g. Account Settings

----- S Configuration Bntionlke:

""" J Text Bank Sereen Properties ...
..... % Picture Bank

Sereen Map
9-.@ Program

.. [#] Main Il

b. Button (Write - Bit)
Set to On (ON Only)
Set to Off (OFF Only)
Maintained (OFF & ON)

11



Hardware and Development Environment

DOPSoft - NewProject - [Screen_1]

e BB SettoOff
=0 NewHMI = Momentary
=1 Screen Maintained

{®] Print Screen li Multistate
- fifl] Sereen Map 3 setvalue

5] 1- Sereen_1
= jj Communication n SloL &

77 Delta DVP PLC (C Increment

’ Tag = Decrement
2] Alarm B GotoScreen
Recipe

E] History Buff System Date and Time
istory Buffer

.. Multi-language Password Table Setup
L Account Settings Enter Password
¢ Configuration n Contrast Brightness

.. ] Text Bank -
. Set Low Securil
2% Picture Bank e v
& E Program B System Menu

~. 8] Main Print Output

Report List

E Screen Capture

E Remove Storage
Impaort/Export Recipe
B Calibration

Language Change
@ Import/Export FileSlot

Address @ Multiple actions i ‘Watch variable

Button

- We press the button to display the properties
- We enter the address of bit device for PLC in the «Proporties - Write
address »

12



Human Machine Interface (DOP107-BV)

Matntained 001 |

Maintained
m ﬂam Main-2 Text Picture Details Macro Coordinates
[ Wemory
Write Addrese: Style:
|Nme |Z||
Foreground Color: 1~
Read Address:
= g =
State: Filled style: Gradient w
Write Offset Address: -
1 v |
|Nme |Z|| Use Text Pic: No v
Language:
e Read Offset Address:
Languagel
o |None |Z||
Element description:

c. Button - Goto Screen (Go to another page)

Maintained_001 {off}

Write Address
Read Address
Invisible Address

B Offset A

Write Offset Addr
Read Offset Addre

Text

Size

Font

Color

Ratio

Use Text Pic

B Picture

Picture Bank Narm
Picture Name

We choose the name of the page we want to navigate to in the
« Proporties - Goto screen »

None
Mone
Mone

Mone
Mone

off

16

Arial

Brce(o, 0, 0)
100%

No

MNone
Mone

Goto Screen
Previe Main Main-2 Text Picture Details Macro Coordinates
| Detail
m
Foreground Color: ]~
| Cloze Subscreen
preton S (The Goto Screen button is only valid on
) subscreen.)
Stake: Filled style: Gradient v
[ ] Set to low security level after sereen change.
L Use Text Pic: Ne W
Language:
Languagel
Element description:
Goto Screen_(02

13



Hardware and Development Environment

d. Indicator (Read-Bit)

: File Edit View Element Screen Tools Options Window Help

6 Multistate Indicator
Eh Range Indicator

=8 MewHMI |O Simple Indicater [
R _

Simple Indicator

We enter the address of bit device for PLC in « Proporties - Read address »
e. Numeric Display (Read-Word)

: File Edit View Element Screen Tools Options Window Help

] Murneric Display
@ ;I‘- 2L | Alphanumeric Displays —
=3 NewHM| Date Display
EIE T Time Display
E| Print Screen Week Display
@ Screen Map General Message Display
1 - Screen_1 i i
.17 2- Screen 2 Moving Sign
= Communication S | QR code display
L jj Delta DVP PLC (COM1:R5232) I | Barcode display
4P Tag B

Numeric Display

We enter the address of Word device for PLC in the « Proporties - Read address »

14



DELTA PLC (DVP20SX211R)
1.2 DELTA PLC (DVP20SX211R)

DELTA PLC - DVP20SX211R

| DVP20SX2 IE
! - powen
1 w
i - o
xr
- amon
: 2
i -
; o
- ps o0 “
" vis
\’ - et mv o
s
’ i ] m., p r
o . °
LI o ® w
20 29 »
PR .. ve
I .y . 4 "
o ®s Vi
o ® . I" %]
o " . va
o - AR -
UN l- el
: '
sTOP
1

1.2.1 Specifications

_ Program capacity: 16k steps/Data register: 10k words
_ Higher execution speed compared to the competition: LD: 0.35us, MOV: 3.4us
_ Built-in mini USB, RS-232 and RS-485 ports (Master/Slave) Supports standard
MODBUS ASCII/RTU protocol and PLC Link function
_ Supports real time clocl for version 2.0 and above (no battery required) It operates
for
at least one week after power off.
_Built-in 4 analog inputs / 2 analog outputs / 8 Digital Inputs & 6 Digital Outputs
(Relay)
_ Supports DVP-S series left-side and right-side modules
_Power supply voltage : 24V DC

Built-in Analog I/O

Channels 4 Channels 2
Resolution 12-bit Resolution 12-bit
-20~20mA or 0~20mA or
Spec. -10~10V or Spec. -10V~10V or
4~20mA 4~20mA

15



Hardware and Development Environment

1.2.2 Product Profile

(3 POWER/RUN/ERROR/USB indicator

(4) COM1 communication

indicator (RS-232)

=1 =

I
(5) COM2 communication —

indicator (RS-485)

(® I/0 indicator ——»

IEEREETY IR LR R

i ABES

F—— —

r (10 Direct fastening hole
I(¥) .

<«—(11) 1/O terminal

({2 RUN/STOP switch

(7) USB port
(8) VRO/VR1

13 COM1 port

(9) DIN rail clip

(i) COM2 port
(RS-485)

(19 3PIN removable terminal

(standard component)

E_|&
——1p -@
| — E_1&

A9

(19 Power input

port

| S— | —
"I ;L f
o | /
= '

@Powerinputconnection
cable (standard component)

1.2.3 Point Specifications

(RS-232)

[Figure 1]

(18 1/0 module
positioning hole

0

[FE==3—(9 /0 module
H[H” connection port
[

N

[ 20 Mounting slot
i (35mm)
o]

9]

2D 1/0 module fastening clip [Figure 2]

1.2.3.1 Input point Specifications
Spec. Input Point

ltems 24VDC (-15% ~ 20%) single common port input
Input No. X0, X2 | X1, X3 | X4 ~ X7
Input type DC (SINK or SOURCE)
Input Current (x 10%) 24VDC, 5mA
Input impedance 47K Ohm
Action level Off=0n > 15vDC

On—Off <5VDC
Response |Off~On <2.5us <10us < 20us
time On—Off < 5ps < 20us < 50us
Filter time Adjustable within 0 ~ 20ms by D1020 (Default: 10ms)

16



DELTA PLC (DVP20SX211R)

1.2.3.2 Output point Specifications

Spec. Output Point
ltems Relay
Output No. Y0 ~Y5
Max. frequency 1Hz
Working voltage 250VAC, < 30vDC

Resistive | 1.5A/1 point (5A/COM)
Max. load

Inductive i

Lamp 20WDC/100WAC

Off=0On
?esponse Approx. 10 ms
LHLE On—Off

1.2.3.3 Analog input & Analog output Specifications

Analog Input (A/D) Analog Output (D/A)

ltems
Voltage Current Voltage Current

Analog I/0 range +10V +20mA |4 ~20mA™' | #10V | 0~20mA |4 ~ 20mA*

Digital conversion
range

Resolution * 12-bit

+2,000 +2,000 [ 0~+2,000 | %2,000 |0~ +4,000] 0~ +4,000

1.2.3.4 Point Wiring

WO+ S/S
10+ X0
V10- X1
1+ X2
11+ X3
VI1- X4
2+ X5
12+ X6
Vi2- X7
3+ co
13+ YO0
V13- Y1
FE Y2
VOO ®
100 c1
VO1 Y3
101 Y4
AG Y5

1.2.3.5 Input Point Wiring

There are 2 types of DC inputs, SINK and SOURCE. (See the example below. For
detailed point configuration, please refer to the specification of each model.)

17



Hardware and Development Environment
e DC Signal IN — SOURCE mode
Input point loop equivalent circuit

® DC Signal IN — SINK mode
Input point loop equivalent circuit

246G ° e
6 s/s ¢
o % %s; +—| SIS
X0 gt
X0
—EE

SINK Mode

}

X1

SOURCE Mode

240 0V SIS | X0 | X1 | X2 24V OV SIS | X0 | X1 X2
DG Power Supply DC Power Supply
Sink mode Source mode

1.2.4 Output Point Wiring
Output terminals, YO0, Y1, and Y2, of relay models use CO common port; Y3, Y4, and
Y5 use C1 common port; as shown in the Figure . When output points are enabled,

their corresponding indicators on the front panel will be on.

FAL 144804

IRRERRE

CO YO Y1 Y2 C1 Y3 Y4 Y5
Relay (R) output circuit wiring

.
@ co[yo[y1[y2] « [C1]Y3[Ya]Y5
| ® 1®
T

18



DELTA PLC (DVP20SX211R)

PLC Rela
:I—v—l
|4 — VDC Eﬁ = VDC
D 1+ D zD +
— 1IcC0 co
D: 1N4001 diode or equivalent component

D: 1N4001 diode or equivalent component

[Figure 12a] Z2D: 9V Zener, SW [Figure 12b]
PLC Relay outpt\,:,t AC load
| G—— R:100~1200
J C:0.1~0.24uF
R C
C1 [Figure 13]

1.2.5 Analog input A/D & Analog output D/A External Wiring

* A/D: Active * A/D: Passive
(1) Voltage input oHA (1) Voltage input
+
_ + V0 + CH1 Vos
UIN_ { [0+ [F_ - |O+
- M= 1 VI10- i Vo-
@ Shielded Il @ Shielded T
@. ' cable cable
@ Currentinput CH3 T @ current input cH3 V]C;
+ V3+ m o _ _\ +
U 1. 13+ - VR > 13+
= [ VI3- T$ @ Shielded f e
e ldad + ol
(@) Shielded . FE , cable I.
(3 bl ] 1
\3/@ Terminal wane Y @ @ Terminal of @
of power module o F%WEF module L oV
24V “’ T4V
Y .
s . Q
(8) Grounding (100} orless) () Grounding (100Qorless) .l
e D/A
(&) Voltage output
CH1 Vo0
H 100
® ----/@ I
AC drive, recorder, = Isolationwire
scale value... @c ¢ outout T
urrent outpu
A cH2 |YO1
101
® i AG
i N
AC drive, recorder, L |solation wire [ Figure 18]
scale value...

19



Hardware and Development Environment

1.2.6

DVP20SX2 Memory Map
Specifications
Control Method Stored program, cydic scan system
. Batch processing method (when END instruction is
/O Processing Method executed)
Execution Speed LD instructions — 0.54us, MOV instructions — 3.4us
Program language Instruction List + Ladder + SFC
Program Capacity 15872 steps
X | Extemnal inputs XDl~X3??, octal number system, 256 Total
ﬁn:fsa??x >ctal number system, 256 | 00*32
= , octal number system, »
Y | External outputs points max. Sy O(*4)
MO~M511, 512 points, (*1)
General M768~M3399, 232 points, (*1)
- M2000~M2047, 48 points, (*1)
ALxiliary : m Total
M M512~M767, 256 points, (*2 :
relay | Latched M2048~M4095, EDF:lB poirﬁts,} (*2) 4096 points
- MM1000~M1599, 1000 points, some
Special are latched
TO~T126, 127 points, (*1)
100ms T128~T183, 56 points, (*1)
(M1028=0N, T184~T199 for Subroutines, 16
TE4~T126: points (*1)
10ms) T250~T255(accumulative), 6 points
(1) Total
T| Tmer —oms T200~7239, 40 points, (*1) 256 points
(M1038=0N, T240~T245(accumulative),
T200~T245: 1ms) | 6 points, (*1)
T127, 1 points, (*1)
Bit 1ms T246~T249(accumulative), 4 points,
Contacts (1)
CO0~C111, 112 points, (*1)
16-bit count up C128~C1599, 72 points, (*1) Total
C112~C127, 16 points, (*2) 233 points
32-bit count C200~C223, 24 points, (*1)
up/down C224~C232, 9 points, (*2)
C235~C242, 1 phase 1 input, &
Soft- points, (*2)
C | Counter 29bi ware C233~C234, 2 phase 2 input, 2
it . .
high- points, (°2) .
speed C243~C244, 1 phase 1 input, 2 Total
count points, (*2) _ 22 points
up/down Hard- | C245~C250, 1 phase 2 input, &
ware | points, (*2)
C251~C254 2 phase 2 input, 4
points, (*2)
Initial step point S0~59, 10 points, (*2)
. 510~519, 10 points (use with IST
s | Step ZEro poIntIelum | 1 qnyction), (-2) Total 1024
point | Latched 520~5127, 108 points, (*2) points
General 5128~5911, 784 points, (*1)
Alam 5912~51023, 112 points, (*2)

20




DELTA PLC (DVP20SX211R)

1.2.7

Specifications
T [ Current value T0~T255, 256 words
o | current value C0~C199, 16-bit counter, 200 words
C200~C254, 32-bit counter, 55 words
D0~D407, 408 words, (*1)
General D600~D999, 400 words, (*1)
D3920~D9799, 5880 words, (*1)
D408~D599, 192 words, (2)
RE"?QE[ ~EE D2000~D3919, 1920 words, (*2)
g 5 |pata Special D1000~D1999, 1000 words, some Total
register are latched 10000 points
Righ-side special — o
oaule D9900~D9999, 100 words (*1) (*6)
Left-side special . .
et D9800~D9899, 100 words (*1) (*7)
Index EO~E7, FO~F7, 16 words, (*1)
N | Master control loop MNO~N7, 8 points
P | Pointer PO~P255, 256 points
[000/1001(X0), 1100/1101(X1), 12001201(X2),
_ 1300/1301(X3), 1400/1401(X4), 1500/1501(X5),
Extemnal interrupt | 5661601(X6). 1700/1701(X7). 8 points (01- rising-
edge trigger _{ , 00: falling-edge trigger 1)
Pointer et Iﬁgﬁ;lﬁgg, [702~1799, 2 points (Timer resolution =
|| Service | T"MerINtUpt | 1ans 1899, 1 point (Timer resolution = 0.1ms)
{Supported by V2.00 and above)
High-speed 1010, 1020, 1030, 1040, 1050, 1060, 1070, 1080, 8
counter interrupt | points
Communication | 1140(COM1), 1150(COM2), 1160(COM3), 3 points,
interrupt {*3)
K-32.768 ~ K32.767 (16-bil operation),
K | Decimal K-2,147,483,648 ~ K2,147.483,647 (32-bit
Constant operation)
. HOD00 ~ HEFFF (16-Dit operation),
e HOD000000 ~HFFFFFFFF (32-bit operation)
COM1: built-in RS-232 ((Master/Slave)
S COM2: built-in RS-485 (Master/Slave)
COM3: built-in RS-485 (Master/Slave)
. COM1 is typically the programming port.
LHE COM builtin RS-232 ((Master/Slave)
sxo COM2: built-in RS-485 (Master/Slave)

COM3: built-in USB (Slave)
COM1 is typically the programming port.

Real Time Clock

Year, Month, Day, Week, Hours, Minutes, Seconds

Special 'O Modules

Right side: Up to 8 I/O modules can be connected
Left side: Up to 8 high-speed IO module can be
connected

File Register (*5)

KO~K4999, 5000 points (*2)

Software “WPL Soft” for PLC programming

1.2.7.1 Create a Project

We click on «File-

New »
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Hardware and Development Environment

&\zﬁ

Search  View | Communication Options Wizard Window Help

ﬂew | Q 1 2
e Open o0 BoomE &
- We choose the PLC product «SX2 »
- We put a name in the «File Name»
- We click on «OK »
Select a PLC Model
Program Title
Model Type  [PLC |
Select §H2 -

ommunication Setting—————

|RS232 (COMO) | Setting_ |

File Mame
IExl

OK | Caneel |

1.2.7.2 The necessary steps to download the program on the PLC
We Use Programming cable (UC-PRG020-12A) connecting a computer and a

PLC.
Dvp20sx2
By 44
Serial communication

UC-RRG020-12A

]
RS232 & USB

|
B Il

- We click on “Communication setting- RS232 “ to check the port (COM).
- we put The PLC address in Station address

22



DELTA PLC (DVP20SX211R)

EEB & ¥ & = Communication Setting
Relay T Ry L
v Type 4F H 1R BRI o ection Setup
2 Type [Rs232 -

. V RS§232 rCommunication Setting

El @ Ethﬂ'ﬂet OOM Port ’m _I + ASCH

' Data Length [T =] ¢ riuesi
i Parity Even -

Stop Bits m Aute-detect
E|§| Di:act[.:i.uk Baud Rate [ss00  ~]

----- il Station Address I—j —“‘U:I

_____ @ Ethernst rEthernst Setting
[T LssiznIP I S |
Port |502

~Baud Rate Decided by
@ PLC Setting

" WPL Setting

—Setup Responding Time

Times of Auto-ratry |3 i’

Time Interval of Auto-retry (sec.) -

1.2.7.3 Downloading a PLC program
To download the program, we click on the following form :

&

g Ex1 - Delta WPLSoft
File Edit Compiler Comments Search View | Communication Options Wizard Window Help
D ®E| | glt1@a e i :
BEERcYBESS B oemﬂgm =T B 2=
RemyType NP5 B B M R R H e |k i NPT D S oo ke [ i @
2
E---ﬁ‘i Communication Setting
Wt RE232
E--@ Ethernet
. i.i DVPENOISL
FD9506 Instruction List Mode
-4 FDOSO7 “E Ladder Diagram Mode
j PLC 00 —

1.2.7.4 Monitoring a Program
To monitor the program's work in the PLC, we click on the following form:

& E

I Online Mode (Ctet+F4)|




Hardware and Development Environment

24

&?

File Edit Compiler Comments Search View | Communication Options Wizard Window Help

D =& BRI KN % o[lll:
BERCLBREWUSVIIPEREOODR X & ¥ T
RelayType NP5 # # # Online Mode CbFo)|7T &2 | 1 o7 b o &% © ED 4

2

Eﬁi Communication Setting

=-EP Ethernet

.1 TFD8506
... 1] TED8507

-] DirectLink

. 1j] DVPENOI-SL

.11 DVPFENO1

Instruction List Mode

T BlodderDigom vode

00
00
00
00
00
00



/Control Panel

2 Connecting the sensors & actuators

2.1 Control Panel

PLC
ADb595 Device

Relay 1
Relay 2
Relay 3
Relay 4
Relay 5

Contactor

Adapter 6V (for AD595)
Power supply 24V DC
Circuit breaker 1 (for PLC)

Circuit breaker 2
(for Heater, pump, actuator & sensor)
Trans 220V- 24V

(for valve 2)
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Connecting the sensors & actuators

2.2 Pump1

Power circuit between the Switch & the Pump 1

220V

N

Switch

e
— o o— )

Pump 1
Switch of Pump 1
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Solenoid valve

2.3 Solenoid valve

'S

3 N\~

Voltage: AC220V
Fluid Temperature: 0~200°C

Connecting between the PLC & the Solenoid valve

PLC Solenoid valve
B\ fr
Relayl
»
|
B o

Control circuit between the PLC & the relay 1

|

vo+ | [ s/s

10+ X0 =/ [ 24G
vio- || x1

Vit | [ x2 Relay 1

11+ || X3
VIt- || X4

vo+ | [ X5

12+ | [ xs on
viz- || X7

V3+ co 4 Al A2 220 V
13+ || Yo Relayl N
vI3- || v1

FE Y2
Voo [ e

100 c1 _

votl| ¥3 27
101 Y4

AG Y5




Connecting the sensors & actuators

Power circuit between relay 1 & solenoid valve

220V

N

Relay 1

U
— ¢ o | e}

Solenoid valve

2.4 Electric Mixer

Connecting between the PLC & the electric Mixer

PLC Electric Mixer

Relay?2
| & h f
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Electric Actuator Valve 1

Control circuit between the PLC & the relay 2

VOo+

S/S

10+

X0

VI0-

X1

V1+

X2

1+

X3

VI1-

X4

Va2+

X5

12+

X6

Vi2-

X7

V3+

Cc0

|3+

YO

VI3-

Y1

o« o 24G
Relay 2
Ph
220V
Al Relay2 A2 N

FE

Y2

VOO

100

C1

VO1

Y3

101

Y4

AG

Y5

Power circuit between relay 2 & Electric Mixer

2.5 Electric Actuator Valve 1

Voltage: AC220V

Relay 2

220V

N

e
— o o— )

Electric Mixer
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Connecting the sensors & actuators

Connection between the PLC & the Actuator Valve 1

PLC Actuator valve 1
R I
C )etween theP-C—L-—tharalqy 3 ~
Relay3
|
|
VI10- X1
vis | [ X2 o« e 24G
i+ | [ G
VIA-| | x4 Relay 3
= IES
12+ | [ X6
viz-| X7
| [ ' Ph
viz-| [ Al A2 220V
FE |[ v2 Relay3 N
voo|[ e
100 | [ ¢
voi] [ v3
o1 | [ V2
AG | [v5

Power circuit between relay 3 & Actuator valve 1

30
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20V

Ph

N

Relay 3

——o

] ’

Actuator valve 1



Pump 2

2.6 Pump 2

Voltage: AC220V

Connecting between the PLC & the Pump 2

PLC
B I
Relay4
v
11l
T -

Control circuit between the PLC & the relay 4

vor | [5/s
0+ | [0 |
vio-| [ x4

Vit [ 2

i+ | [ X3 o« e 24G
vii- | [ xa

vor | [ %5 Relay 4

2+ | [&
vi- | [ x7

var| [ co

3+ | [ Yo
viz- | [V

FE | [ v2
voo| [e I Ph

oo | [ Al A2 220V
voil vz Relay4 N

o1 ] [ va

AG | [ Vs

Power circuit between relay 4 & the Pump 2

220V
Ph N
Relay 4 \I
l [ 31

Pump 2



Connecting the sensors & actuators

2.7 Electric Actuator Valve 2

Voltage: AC 24V

Connecting between the PLC & the Actuator Valve 2

PLC Actuator valve 2
B o ‘
Relay5 ‘
»
1]
T -
Control circuit between the PLC & the relay 5
O+ 3/S
10+ X0
VI10- X1
vi+ || X2
1+ X3
vi1-| | x4 o o 24G
V2+ X5
=16 Relay 5
VI12- X7
V3+ co
|3+ YO
V13- Y1
FE Y2
Voo [ ]
100 Cc1 Ph
vo1| [ v3 Al A2 24V AC
o1 || va Relay5 N
AG Y5

Power circuit between relay 5 & Actuator valve 2

24V

Ph N

Relay 5

——eo

Actuator valve 2

32



/Resistor of Heater

2.8 Resistor of Heater

Voltage: AC 220V

Connecting between the PLC & the Resistor of Heater

PLC Resistor of Heater
B e
Contactor V
»
1]
T -
Control circuit between the PLC & the Contactor

O+ 3/3

10+ X0

V10- X1

V1+ X2

1+ X3 24V

V- | [ X4 -

va2+ || X5 e 240G

12+ || X6 Contactor

V12- X7

V3+ Cco

13+ YO0

V13- Y1

FE Y2

Ael] .

100 c1 p—

VO1 Y3 I Ph

o1 [ v4 Al A2 220V AC

AG |[ Y5 Contactor N

Power circuit between Contactor & the Resistor of heater

220V

Contactor

0——0/0— L)
o——./o— =

Resistor
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Connecting the sensors & actuators

2.9 Pressure sensor of heater

MODEL : GPT220

Range : 0-16bar
Output : 4-20 mA
Power : 12- 36V
Temperature : 220° C

24VDC

Red\V+

— |'|‘m — | PFIN1

Pressure
Tranamitter
) —— (*} GreanVout | piy 2
— )

READOUT

Connecting between the PLC & the Pressure sensor

VO+ S/S
10+ X0
VI0- X1
V1+ X2
11+ X3
VI1- X4
W2+ X5
12+ X6
Vi2- X7
V3+ co
CH4 C 13+ YO0
VI3- Y1
FE Y2
VOO0 [
100 C1
VO1 Y3
101 Y4
AG Y5

v

24V

Red\V+

PN Pressure

Grean Voul PIM 2

34
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Temperature sensor of penicillin fermenter tank

2.10 Temperature sensor of penicillin fermenter tank

AD959 device
+INCJ1 ~ 14[J-IN
+c]2 13 J-ALM
+TC3 12[3+ALM

coM4 AD595 113+
-5 10[JCOMP
-cls 9 Jvo
w7 8[IFB

Connecting between the PLC, the AD959 device & the Temperature

'IhcnmcouplcQ
ADS95 !
2
1 14
— 2 13 ——OGND
3 12 —
4 11 = 6V
— 5 10 —
—_— 6 9 1 <) Vout CHl
GNDO 7/ 8 VO+ || SIS
10+ | [ X0
GND [———vio-|| x1
vi+ || x2
11+ | [ X3
VIt-| [ x4
v2+ | [ X5
12+ | [ X6
viz-| | x7
va+ | [ co
13+ | [ Y0
VI3-| [ v
FE Y2
VOO ry
100 c1
vot|[ v3
101 Y4
AG Y5




Connecting the sensors & actuators

2.11 Temperature sensor of Heater tank

s
i ==L

AD959 device
+INC1 ~ 143N
+Cc]2 13[J-ALM
+T3 12[J+ALM

COM4 ADS595 g4+
-5 10[JCOMP
-cCls 9[vo
7 8[JFB

i~ -~ -1/

Connecting between the PLC, the AD959 device & the Temperature

sensor (K-Thermocouple)

Thermocouple
1
AD395 )
1 14
2 13 ——OGND
— g2 —

4 11 = 6V vo+ | [ s/s
5 10 — 10+ | [ X0
6 9 —eO Vout CH2 [Vio-| [
GND C» 7 8 V1+ X2
11+ || X3
GND [———vii-][ x4
v2+ | [ X5
12+ || X8
vi2- || X7
va+ | [ co
13+ || YO
vIz-| [ v1
FE Y2
36 Vool e
100 C1
vo1| [ v3
101 Y4
AG Y5




Programme of PLC

3
3.1 Programme of PLC

Control system for PLC & HMI

&

Program code (please click and open in any editor, e.g.

++
MEGBI-APP-Control System.dvp nOtepad )
b1002
_{ I !an HE 01036 ‘
!SET M1138 ‘
Fenicilin ternperature
k1000
_{ } !an D110 i} ‘
<{< oo K200 I !DIV oo K2 5y ‘
~{> oo K200 I !SUB oo K3 o2 ‘
!DIV o2 K2 o1 ‘
Heatertemperature
b1000
_| } !an o1m D3 ‘
~{< 03 K200 I !DIV 03 k2 D4 ‘
~{> o3 K200 I !SUB D3 K3 b5 ‘
!DIV D5 Kz D4 ‘
Heater pressure
1002
| | lmw K.2056 01115
#1000
I I IMDV 01113 D30
!MUL32 D30 ks D3z
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Control system for PLC & HMI

Control far bixer

—

38

k0 141 M2
| || | /1
— | | /1 L
43 M2
42
_{/I IHST M3
Al T7
| [ /] |
_{ | I/l {TMR 7 KEOD
TV
I !INEF’ D1a
Tirner of penicilium fermentation & control of wake 1
M0 rd4 ME
| I /1 I /1 | |
_{ | I//I I//I IHDUH K168 D10 b4
!DIV [BR | KED D12 |
4 M5 TR
| | /] | /]
— | /1 /] R CE
ME M5
I I I !TMF! TE k30000 |
M5
/1 |H5T M |
Timer of charcoal treatrment & control of wakee 2
M0 14 M7 M3
| [ [ /] [ /1 | ‘
| [ I//I I/I ITMH m KE00
B
_{ !INEP D15 ‘
<{= D15 K&D I !SET M7 ‘
M7 M8
| | A
I I//I [ Y4 1
13 M8
[GE]
/ |H5T M3 ‘
M7
_{ I !TMH T3 450 ‘
13 T3
!SET 10 ‘




Programme of PLC

Control of Purmp

[l

_{

—

Cantrol of heater

—/

M10 M11 T2
[ | | /] [ /]
11 /1 /1 L3
W12 M11
_{ |_| lTMH 12 K.3000
M11
/ !HST W12
M10 T4
| [ /] I
_{ | |/| |THR 4 KE00
W12 T4
| | | |
_{ | | | JINCP 16
_|< D4 K115 !SET W13
_|> D4 K122 lHST M13
M13 M14
—/ > D4 K125 I [ %5
M15 M14
M14
/I lHST M15
Control of sterilization
Y0 15
| [ [ /] |
| | | |/| | TMR 5 KE00
15
I !INEP o17
M1E W17
| | A
_{| |/| [ v
W18 W17
M17
!HST M18

39



Control system for PLC & HMI

Systern reset

—/l

!HST M1 |
!HST M2 |
!HST M3 |
!HST M4 |
!HST M5 |
!HST ME |
!HST M7 |
!HST M3 |
!HST M3 |
RST M3

!HST M10 |
!HST M11 |
!HST M12 |
!HST M13 |
!HST M14 |
!HST M15 |
!HST M16 |
!HST M17 |
!HST M13 |
!HST ] |
!HST D11 |
!HST 012 |
!HST 015 |
!HST 5313 |
!HST 07 |
!HST D13 |

END
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HMI Program

3.2 HMI Program

3.2.1 Auto mode

Press “Start”

» Start Timer 1 of tank 1, Mixer ON

> Delay 168 hours (7 days)

» If Timer 1= 168 hours, Open Valve 1

» Start Timer 2 of tank 2

» If Timer 2 =1 hour, Open Valve 2

» Pump 2 ON for 5 min after Valve 2 is open

3.2.2 Manuel mode (interactive)

Press “Start”
Fermentation pen cilium :
a) Mixer :
- Press “Manual”
- for OFF Press “Manual OFF”
- for ON press “Manal ON”
b) Valve:
- Press “Manual”
- for Open Press “Manual Open”
- for Close press “Manal Close

Charcoal treatment :
a) Valve:
- Press “Manual”
- for Open Press “Manual Open”
- for Close press “Manal Close ”
b) Pump : (if valve 2 Close, Pump not working )
- Press “Manual”
- for OFF Press “Manual OFF”
- for ON press “Manal ON”

Autoclave system:
a) Heater :
- Press “Manual”
- for OFF Press “Manual OFF”
- for ON press “Manal ON” (if Temperature > 122° C Heater OFF )
b) Solenoid valve
- Press “Manual”
- for Open Press “Manual Open”
- for Close press “Manual Close”




Control system for PLC & HMI
3.2.3 HMI pages

3.2.3.1 Main page

i sasens [ saend " 01 sareen3

Antibiotics production pilot plant (MEGBI-APP)

Rest | FERMANTATION| Timer1 [1234 | Hours
.__PENICILIUM____ Temp [1234 c
| omewdayy TR DR

----------------------

3.2.3.2 Fermentation pencilium page

T sy O sacent

Antibiotics production pilot plant (MEGBI-APP)

g FERMANTATION PENICILIUM

Mixer ‘-StatusoFF Timer [1234  min

Timer |1234 H | 1234 min
Temp [1234 ¢

Vaive |[AUTONN [MESEIGES Status | Coc |
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HMI Program

3.2.3.3 Charcoal treatment page

7D Screen 5 x W

Antibiotics production pilot plant (MEGBI-APP)

- -

Charcoal treatment

Timer [ 1234

Valve ‘ - Status | Close |

Pump | suioll Status OFF

3.2.3.4 Autoclave system page

MD Screen 6 x —

Antibiotics production pilot plant (MEGBI-APP)

- -

Autoclave Systeme

Heater IS (NRIRRRY Status O |

Temp [1234  c

——————————

Timer of Sterilization | 1234  min
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