s i %}

SIEMENS

‘ Ay A 7T
N

\\.
dml.



VALI DEMO

Muc luc
1. TONEZ QUAN ceeeereeeeeeeeriicsneeeeeesssssseeeessssssseessssssssssesssssssssassssssssssssssssssssassssssssssasessns 5
p N or- Yol 4 1111 1 1o 1 - T 6
2.1. CAC thaNh PhAN TrONE Valic.ccueiviiiciicieiceeeeee ettt et ettt et ebe b e e be et et et ensesseseeteerens 6
2.2. SO A0 KEL MBI CUA VaAli 1..vviveeiieeieieeeieetee ettt ettt ettt et ettt sebe st e s ese et esessesssbesessensereneas 7
2.3. Yo R [N T M aTo et Lol aF= 1] a1 12 -1 IO 8
3. ChUONE tHNN MAU. ceeeeerieiececteee et ceresteeteeseessesssesssesssesssessesssesssesssesssenns 10
3.1. Chuong trinh test ngd vao va NgO ra DIgital........occveiiieiiii i 10
3.2. Chuong trinh test doc XUNG tOC GO CA0 HSC ...oviiueiiiiieeeiecteceeete ettt st ste v s sbe e stsebeeaesreeneens 12
3.3. Chuong trinh test Ng0 VAo Va NEO ra ANAIOZ .....ccocuiiei et e ree e e e ebae e e e 14
3.4. Chuong trinh test truy@n thong rs485 (MOADUS) .....c.cveeeuieriereereeteeeeetee ettt ettt ere v e 15
4.  MOT SO BAITAP THEM:....coueoreerereerretrennetsesesessesesessesessessesessessssessessssessens 17

PLC VIET NAM 4



VALI DEMO

1. Tong quan

PLC Siemens 12 mot trong nhitng dong PLC pho bién nhat trong cong
nghi¢p hién nay, bén canh PLC Mitsubishi, Omron, Delta,.... V&i mot loat
wu diém nhu nhé gon, linh hoat, nhiéu tinh ning thich hop voi nhiéu Gmg
dung ty dong hoa khac nhau, PLC Siemens S7-1200 ngay cang duoc st

dung rong rai trong cac day chuyén tu dong.

Ciing chinh boi vy ma nhu cau vé doi ngii k§ su thanh thao 1ap trinh PLC
S7-1200 ngay mdt cao. Nham tao diéu kién thuén loi cho qua trinh hoc tap
va nghién ctru PLC Viét Nam d3 thiét ké bo Vali demo S7-1200

) =4

il

| !‘!“ o

7 ,\;\ =
=
-+ B

npn :n
Schneider I

scox ¥ \

@+ 1

I} .VO

BO THU'C HANH PLC SIEMENS S$7-1200
VA BIEN TAN SIEMENS V20
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VALI DEMO

2. C4c thanh phan
2.1. Cac thanh th"in trong vali |

SICMENS

,,,,,

.....

VA BIEN TAN SIEMENS V20

\ BO THUC HANH PLC SIEMENS S7-1200
DESIGN BY PLC VIET NAM

e 1:PLC S7-1200 1211 DC/DC/DC

e 2 :Module truyén thong RS422/RS485

e 3:Biéntan V20 1 Pha 0.12KW

e 4 :Dong co 3 pha 220V 40W

e 5: B0 gia lap tin hi¢u PLC (8in/60ut, HSC 10.0-10.1,
Analog 0-10V)

e 6:CBngudn

e 7:Ngudn 24V 0.88A

e 8:Terminal két nbi voi 10 bén ngoai

PLC VIET NAM




VALI DEMO

2.2. So do6 két ndi caa vali

[ 8 mput

Y i\‘l’°“'“" )% g

RS48S5 protocol

Dong co 3P

SO PO KET NOI VALI 2
Ngo ra ket noi
vad cic thiet bi 8
DEMO S7-1200 bén ngoai au

Vali duogc két ndi theo so dd trén : Cac ngd vao va ngd ra cua PLC duogc két
ndi dén bod gid 1ap tin hiéu PLC, bién tan két ndi v6i PLC thong qua module
Rs422/Rs485 cua S7-1200.

Céc ngd ra ciia PLC c6 thé két ndi v6i cac thiét bi bén ngoai théng qua

terminal.

PLC VIET NAM 7



VALI DEMO

2.3. So @6 diu ndi cac thanh phan

- PLC S7-1211 DC/DC/DC

24V input 24V output

1211 DCDCDC

-1

- Bién tan V20

] 1
] |
] |
] | |
] | |
PELDCS DC: 1 R1_R2; : | L |
! E 20012 0012 ol ] *mzi : !
Jondn o e L, L. | !
Neoda cip Main circuit P LU u LI ML ) Lot S 775 PO
:§ -/-<>0|4K i ! i
------------------- V \ |
e — st 1! | ] i '
i :i .... 2l i !
i i
] ]
] |
1 ]

L
Lo A T e
A |
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VALI DEMO

- So dd két ndi module CM 1241 véi bién tan V20

9-pin Sub-D-socket CM 1241

(Terminal assignment for R5485 communication)

GND

TxD/RxD (A1) -

TXD/RxD (B1) +

PWR

cable shield

- S0 @6 két noéi module CM1241 va bién tin V20

- So d6 dau ndi bo gia 1ap tin hiéu PLC

K&t ndi ngd vao PLC K&t néi ngd ra PLC

Socket 1 Socket 2

Deén Led ngd vao

BEEEEEIRIE

Cong téc gat ngd vao

| I N N N N N N N

Dén Led ngbra
24V 24V24V24V OV OV OV OV Q0 Q1 Q2 Q3 Q4 Q5

0000000000000
OO0O000000 0000

24V 0V - 12V OV VAR I0 11 12 13 14 15 16 17
Ngudn vao Analog 0-10V

HSC(10.0-10.1)

PLC VIET NAM 9



VALI DEMO

3. Chuong trinh miu.

3.1. Chuong trinh test ngd vao va ngo ra Digital
- DOoi véi viée dau day tin hiéu ngd vao cho plc siemens s7-1200 thi giong

nhau vo1 tat ca cac loai cpu. Ban ¢6 thé dau theo so d6 nhu sau:

24V r1 | 24&":[

L+ _\1|J_-|L_ _\1||1_\1 01 2
] '

24Vinput 24V output DL Analde Input

- Chén 1M goi la chan chung quy dinh kiéu dau ddy ctia ngd vao. Néu noi
IM vao ngudn day 0V cta nguén DC thi dung nguodn +DC dé kich ngd
vao va nguoc lai néu ndi +DC vao chan 1M thi dung 0V dé kich ngd vao.

- Luu y: trén plc co san chan L+ va M dung dé nudi cam bién, tuy nhién
nguon nay co dong ngd ra kha han ché nén ban chi duoc phép str dung dé
cap ngudn nudi cho mot sb loai cam bién thu thy dong & mirc thap.

*  Chwong trinh test ngd vao va ngo ra:

- Network 8: infout

MOWVE
EN ——
WBO YUQB0
"Mgd Vdo Input” — I[N % QUTI — | Mgd ra Output” |

PLC VIET NAM 10



VALI DEMO

O day ta str dung 1énh MOVE(Byte) , nghia 1a gia tri cua Byte QBO s&
duoc dat theo gia tri cia Byte ngd vao IBO (Céc 8bit ciia Byte QB0 s€
tuong tng véi cac 8bit cua Byte 1B0).

Ta tién hanh gat cac Switch ctia bd moé phong tin hiéu plc trong vali demo
de test chuong trinh.

DDHVDIIAD I I A

Bang sau day cho thay cach hoat dong cua lénh :

Thong ) Toan hang Gia tri
IN Ng6 vao Input 1111000
OUT1 Ng0 ra Output 1111000

PLC VIET NAM
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VALI DEMO

3.2.

Chuong trinh test doc xung tdc d cao HSC

- Pau tién ta vao thé Properties ctia plc vao phan High speed counter (HSC)
thuc hién cic budc nhu hinh bén dudi.

PLC VIET NAM

‘g Properties ||"j..'|nfo i ”ﬂ Diagnostics ‘
J General || 10 tags ” System constants ” Texts |
» PROFINETinterface [X1] | » General [~
b DIGIDG 4 — 2 =

b A2

High speed counters (HSC)

Pulse generators M
Startup

Cycle
Comrmunication load
System and clock memory
» Wieb server
Multilingual support
Time of day
» Protection & Security
Cenfiguration control
Connection resources
Overview of addresses

IE Enable this high speed counter I

Project information

Name: |[H3C_1

Comment:

> Function

3

| Count hd |

4

Type of counting:

Operating phase:

Counting direction is specified

by: [IBput (external direction cantral) -
p—
Initial counting direction: | Count up -
Freauency measirin neriad: [ e lel v

Tiép theo ta sé& kich hoat doc xung téc d6 cao (HSC) trong phan DI/DO
cua plc , thyc hi¢n theo cac budc & hinh bén dudi.

‘g Properties H"_i.'.lnfo y”ﬂ Diagnostics

J General ” 10 tags ” System constants ” Texts

¥ PROFINET interface [X1]
1
General
~ Digitali
Chan

Channel2
Channel3
Channel4
Channels
} Digital outputs
IO addresses
b A2
» AQ1 signal board
» High speed counters (HSC)
» Fulse generatars (FTO/PVN)
Startup
Cycle
Communication load
System and clock memory
¥ Web server
Multilingual support
Time of day
» Protection & Security

~

»  Channell

3
Channel address |IC.BJ |

Inputﬂlers:ll 0.05 millisec

Enable rising edge detection

Eventname:

Hardware interrupt

Priority:

L 1

Enable falling edge detection

Event name

Hardware interrupt:

]
4

[w) Enable pulse catch

Priority:

12



VALI DEMO

*  Chwong trinh test xung téc do cao HSC:

- Network 7: hsc

Comment

MOVE
EM — EMO
WD1000 YMD4a
"HCS_in" N % ouTl "HsC"

- bia chi ID1000 Ia dia chi ciia ngd vao xung tdc d6 cao kénh 1, dé xem dia
chi ta thuc hién nhu hinh dudi :

g Propertie

J General || 10 tags " System constants || Texts |
b A2 A
. 1 > IO addresses
» AQ1 signal board 4
High speed counters (H5C I— Input addresses
General Start address: |1000 .0|
il End address: [1003 7]
Initial values — :
- Organization block: | {Automatic update) |

Sync input

Capture input Process image: |)‘-.ut0matic update |

Gate input

Compare output

Event configuration

Hardware inputs

10 addresses;
- Ta tién hanh xoay nim vin HSC trén bd mo phong tin hiéu PLC cta vali
demo dé thay két qua. Pen tin hi€u s€ chdp tat lién tuc.

%4D1000
"HCS_in" — N 3% OUTI

PLC VIET NAM 13



VALI DEMO

3.3. Chuwong trinh test ngé vao va ngoé ra Analog

*  Chuwong trinh test Analoqg:

e e s e s
» DIGIDQ 4

B3] 1

Dau tién ta phai cau hinh cong Analog Input bang cach thyc hién cac bude
nhu hinh bén dudi (Cau hinh ngd vao Analog nhan tién hi¢u 0-10V ).

Noise reduction

Integration time: | 50 Hz (20 ms) |V|
nera
2 »  Channeld
O'addresses
» AQ1 signal board
» High speed counters (H5C) Channel address: [IWs4 |
D Bl g s (el 3 Measurement type |‘-;'c:|:ag|e |V|
Startup
cycle L| Voltage range | 0.10V |V|
Communication load M smoothing: | Weak (4 cycles) [+]
systern and clock memory :
D Clelosemer I [+ Enable overflow diagnostics
Multilingual support
Time of day
» Protection & Security > Channell
Configuration control
Connection resources 4 Channel address: [IViB6 |
Overview of addresses -
Measurement type |‘-;c:|:ag|e |V|
Voltage range |C.. oV |V|
Smoothing: |Weak (4 cycles) |V|
- Tuong tu ta cung s& cu hinh ngd ra Analog(0-10V).
General | 10 tags | System constants | Texts
+ General Anal .
+ PROFIMET interface [X1] AT @
. DIGIDG 4
LA Reaction to CPU STOP: | Use substitute value [+]
r AQ1signal boardl ]_
e > Channeld

Analog outputs!

) addresses

+ High speed counters (HSC)
+ Pulse generators (PTOIPWM)

Startup

Cycle

Communication load

Systern and clock memory
+ Web server

Multilingual support

PLC VIET NAM

WL addrec-- [ ow=n |

Analog output type: | Voltage

Voltage range

Substitute value for channel on
a change from RUN to STOP: |D.DDD Vl

[¥ Enable short circuit diagnostics

Ta st dung 1énh move nhu sau : khi ngd vao nhan dién ap bao nhiéu thi
ngd ra s& xuat dién 4p bay nhiéu (Ta s& van nam Analog trén bd mo phong
tin hiéu PLC d¢é thay d6i dién ap ngd vao rdi dung VOM dé d6 dién ap
ngd ra dé kiém chung )

r  Network 9: Analog inputioutput

Comment

MOVE
EN —
e 4 HEOWB0
"Al_in® IN % QUuT1 "AQ_out”

14



VALI DEMO

- Tin hiéu ngd vao vao ngd ra duoc quy doi nhu sau 0-10V = 0-27648
- Dia chi ngd vao va ngd ra Analog ta xem ¢ the I/O addresses

3.4. Chuwong trinh test truyén thong rs485 (modbus)
- So d6 d4u ndi giita bién tan va PLC (Xem lai muc 2 )

- Cai dat thong sb bién tan(Cac thong sd nay phai dong bd véi cau hinh cta

PLC):
Thong sb Gid tri Y nghia
P700 5 Chon ngudn diéu khién tir RS485
P1000 5 Chon nguon Setpint tir RS485
P2023 2 Chon giao thire MODBUS RTU
P2010 6 Tbc do baudrate 9600 bps
P2021 2 Dia chi RS485 cua bién tan

*  Chwong trinh truyén thong modbus RTU voi bién tan V20:

- Trudc tién ta can khoi tao céng két ndi RS485 bang khoi
MB_COMM_LOAD( bao gom PORT, toc do BAUD, PARITY...), tlep
theo d6 ta s& cau hinh cac thong sb truyén thong dé két ndi gitra blen tan
va PLC tai khoi MB_ MASTER (Dia chi truyén thong, ché do truyén, dia
chi thanh ghi bat ddu, d6 dai truyén thong. .. ). Xem hinh bén dudi:

Network 1: Khdi tao cdng két ndi R5485
Metwork 2:  Ciu hinh truygn théng medbus RTU

%DB1
“MB_COMNM_ %DB2
LOAD_DEB" *MB_MASTER_DB"
MB_COMM_LOAD MB_MASTER
EN ENO EN ENO
| o "ME_COMM_ *ME_COMM_ “MB_MASTER_
Firstscan® — REQ LOAD_DE". LOAD_DE". %20 DONE —iDB".DONE
DONE —i DONE DONE " Active” “MB_MASTER.
270 ] | | | REQ BUSY —4DE".BUSY
“Local~Ch_ “MB_COMNM_ L 1 q
1241, (RS422_ LOAD_DE". 2~ MB_ADDR “MB_MASTER_
485)_1" — poRT ERROR —i ERROR | — MODE ERROR =1 DE" ERROR
9600 40100 - i
4 : BALD “ME_COMNM_ DATA_ADDR p\.1|5-:_|\\.1,?,5TE R_
) — PARITY LOAD_DE". 2 — DATA_LEN STATUS — DE".5TATUS
YDB2 STATUS — = TATUS PIDB3.DEX0 .0
“ME_MASTER_DE" ME_DB - “dataptr”.daptr DATA_PTR

PLC VIET NAM 15




VALI DEMO

- Tiép theo ta s& tao 1 vong lip dé viéc truyén thong dugc dién ra lién tuc

oy e

Metwork 3: tac véng l3p truyén théng

B4
"IEC_T 0_DB"
*ME_COMM_ e 2.0
LOAD_DE". UM2.0 TON Active
DOME "Active" Time SR
] | | .
1 | /1 IN Q - Q
HF20ms PT ET
"ME_MASTER_
DE".DOME
| | R1
"ME_MASTER_
DE".ERROR
] |
11
- Lénh chay bién tan va ghi tan so :
Network 4:  Lénh s8n =éng bién tin - Network 5:  Chaybién tan
o %0 2 %0 3
Frtiran MOVE *Chay” “Chay thuan® MOVE
— ————— | | /1 EN —
1620472 — IN %0E 3 DEWD 10T — HDE3.08 W0
¥ QUM — "dateptr’ dapt0] st QUTI — "dataptr.daptr[0]
'_-3(2} %D 2 0.3
Cnay MCVE *Chay" *Zhay thuan” MOVE
I} EN — ENQ —— 1] I} — _
_ _ 1| 1 T EM
_%DB3DBNA0 #0478 — N %L 3 DEWO 162007F — | %DB 3 DEWO
data otr” trig[0’ e QUT — "dataptr’ daptr(d] i OUT 'Idatai:tr'.diptr'U]

Pé diéu khién tan s ¢ ddy ta st dung tin hiéu 0-10V tir bd md phong tin
hiéu PLC dé di€u khién tan so.

Network 6: [Ghitin =&

PLC VIET NAM

MORM_X SCALE_X
Int to Real Real to Int
EN EN
0= MIN %MD100 0= MIN %DB3.DEW2
WG4 out "Temp_ncrm® YWID100 out “dataptr”.daptr1]
Al_in® VALUE "Temp_norm” VALUE
27648 — MAX 16380 —

16
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4. MOT SO BAI TAP THEM:
+ Bai 1: Lap trinh diéu khién bién tin V20 chay véi 3 tan s ¢6 dinh (10Hz, 30Hz,
50Hz).
+ Bai 2: Lap trinh diéu khién bién tin V20 chay theo tin hiéu encoder (Gia 1ap xung
A/B).
_+ Bai 3: Lap trinh va diéu khién bién tdn V20 chay bang truyén thong modbus RTU,
tan s6 duogc cai dat bang tin hi¢u Analog (Ngo ra AQ cua PLC).

PLC VIET NAM J.S.C

Tru Sé HCM: 37/11/4 Trinh Binh Trong, P5, Q11, TP.HCM.

Chi nhanh HCM: 506/32 Lac Long Quan, P5, Q11, TP.HCM.

Chi nhanh Pong Thép: S6 26-28-30 Nguyén Thai Binh, Khu 500 can, Khdm My
Thuong, Phuong My Phi, Thanh phé Cao Lanh, Tinh Bong Thép.

PT: 0962.080.514 - 098.741.87.86.

website: plcvietnam-group.com

website: plcshop.com.vn
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