DU PHONG CHO PLC COMPACTLOGIX QUA MANG DEVICENET
PLC COMPACTLOGIX BACKUP ON DEVICENET NETWORK
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TOM TAT , , ‘
Du phong cho h¢ thong la mét chize nang quan trong trong cac hé thong dieu
khién cong nghi¢p. Chirc nang du’phong dam bdo cho hé thong hoat dong duroc
lién tuc, giam thiéu thoi gian nging may, hang cao hiéu qua va chdt lwong sdn
pham. Ty theo tam quan trong cua h¢ thong, khd ndng tai chinh ma hé thong
duroc thiét ket dir phong ¢ nhiing cap khac nhau. Bai viet nay trinh bay cach du
phong cho PLC lam Master, stz dung bé dieu khien CompactLogix dua vao
mang Devicenet
ABSTRACT
Redundancy systerm is an important factor in industrial control systems. Backup
function enable the sytem to continous it’s operation in case of controller
failure, minimizes downtime, enhance efficiency of production and product
quality. Dependent on importance of system and investment, there are many
models of redundancy. This article presents CompactLogix backup on Devicenet
network
I. GIOI THIEU VE PE TAI
Devicenet dugc phat trién boi hiép hoi cac nha cung cap Devicenet (Open Devicenet Vendors
Association:ODVA), Hién nay, Devicenet dugc st dung rong réi trén toan thé gisi. O Viét
Nam, céc cong ty cé tng dung cdng nghé tu dong hoa cao nhu: Vinamilk, P&G, Khi dién
dam Ca Mau, Dam Phi My da ung dung Devicenet trong day chuyén san xuat.
Devicenet dugc thiét ké dé xay dung cac hé thdng déu khién phan tan trong cong nghi¢p, nd
co thé bao gom bo diéu khién lap trinh(PLC) va cac thiét bi xuat nhap tin hiéu sé va analog.
Nhiing cau tric mang ciia Devicenet gom: Peer to Peer, Multimaster va Master/Slave, dic
diém nay cho phép mang Devicenet dugc (g dung rong réi trong cac hé théng.
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Hinh 1: M6 hinh két ndi cac thiét bi aua mana DeviceNet

1.Pic diém cha Devicenet

Kich thuéc Tong cong c6 64 nodes
mang

Chiéu dai mang | Phu thudc vao tdc do truyén, c6 thé két thic bang dién tro dau cudi:




125Kbps: 500m; 250Kbps: 250m; 500Kbps: 100m
Goi dit liu Tbi da 8 byte
Ky thuat bus Truyén thang hoac r& nhanh, ngudn va tin hiéu trén cing mot cap mang
bia chi bus Peer to Peer, MultiMaster hoac Master/Slave

2. Truyén thdng trong mang Devicenet
Truyén thdng qua Devicenet dya vao sy thay doi tin nhan (message). Mot tin nhan mang dir
liéu c6 chiéu dai trong khoang tir 0 dén 8 byte. Hai loai tin nhan duoc st dung dé truyén
théng qua Devicenet la Explicit Message va 1/0 message
2.1 Explicit Message: Dix liéu truyén thong khong lién tuc theo thoi gian.

Céu tric cau lénh cia Explicit Message

Destination node | Service code | Class ID | Instance ID | Attribute ID | Data
address
Destination node Address: Pia chi cua thiét bj thuc hién lénh Explicit Message. Dia chi
duoc xac dinh trong tam 1 byte hexadecimal.
Service code, Class ID, Instance 1D, Attribute ID: Pugc st dung dé xac dinh cau lénh,
dbi twong xir Iy va noi dung xu ly
Data: Dir lidu dugc ghi dén thiét bi
M#t s6 Service Code, Class Code, Instance Code va Attribute Code ciia thiét bi

Service | Class | Instance | Attribute | Description

Code ID ID ID

OEHex |01 01 01 Get Vendor ID

OE Hex |01 01 02 Get Device Type

OEHex |01 01 03 Get Product Code

OEHex |01 01 04 Get Revision

OE Hex |01 01 05 Get Status

OEHex |01 01 06 Get Serial Number
OEHex |01 01 07 Get Product Name

OE Hex |03 01 01 Get MAC ID

OE Hex |03 01 02 Get Baudrate

10 Hex Set MAC ID

10 Hex Set Baudrate

10 Hex |90 01 12 Set Heartbeat to a device
OE Hex |90 01 12 Read Heartbeat from a device
05 Hex Reset Device

Bang 1: Service code, class code, instance code va attribute code cua thiét bi
2.2 1/0 message: La loai dit liéu I/O xac dinh theo thoi gian(Time critical), duoc chia
lam cac loai: Polled I/O Message, Strobe Message, Cyclicye Message va Chage Of State

Message. PowerFlex 1794 ADN Eg 2 %
FOOS 2 208% DeviceMet Flex
4.84 1#0 Adanter General 1| Module Seaniist | input | Output | ADR | Summar w |
H Available Devices: Scanlist:
== | 03, PowerFlex 7005 2 20,
1‘5 > | |15, 1794-40N Devicehet..
v Strobed: v Change of State / Cuclic
|nput Size: o _%l Bytes " Change of State " Cyclic
Usze Output Bit: l_
Input Size: g A;I Eytes
W Polled: Output Size: 4: Evtes
Input Size: g _,;' Bytes Heartbeat Fate: 250 o msec
Dutput Size: |8 = Bytes o — d...
Foll Rate: Ewvery Scan =
Ok I Cancel | Restore 1/0 Sizes |

Hinh 2: CAu hinh cac loai 1/0 Message trong mana Devicenet




Il. GIAI PHAP DU PHONG CHO HE THONG

1. Giai phap dw phong toan dién cho hé théng diéu khién va giam sat.
Trong nhirng (tng dung quan trong, can su chinh xéc, lién tuc trong viéc diéu khién, thu thap
va giam sat dit liéu, ngudi ta thuong phai trang bi thém hé thdng du phong dé nham muc dich
dam bao cho hé théng van hoat dong binh thuong khi ¢ sy ¢é xay ra. Mot hé théng dat duoc
do tin cay cao khi tt ca cac thanh phan trong hé théng diéu khién déu dugc thiét ké du phong
hay con goi la hé théng du phong toan dién.
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Hinh 3: Hé thdna du phona toan dién

Trong thuc té, tdy theo tinh chat quan trong cua ting tng dung, kha niang tai chinh va
ki thuat ma nhitng thanh phan nao trong hé théng duoc thiét ké du phong. Trong cac hé thong
thudng c6 cac cap do du phong nhu sau: Du phong cho module 1/0O, dy phong cho BUS két
ndi, du phong cho PC Server, du phong cho PLC lam Master hoac dy phong cho Slave.

2. Du phong cho controller qua mang Devicenet

DeviceNet
Primary controller

All backed up devices
[0] must operate on DeviceNet

Hinh 4: Hé théng du phong ding mang Devicenet

Hé thong c6 du phong cho PLC qua mang Devicenet duoc cho la giai phap don gian, chi phi
thap va hiéu qua khi duoc sir dung trong cac tng dung & cip do nho, can thoi gian chuyén
mach nhanh giira cac bo diéu khién.

K¥ thuat du phong cho Master qua mang Devicenet con duoc goi la ki thuat chia s& Master
dé diéu khién cac thiét bi dugc két ndi trong mang. Trong hé théng khéng c6 du phong thi chi
c6 mot Master ton tai trong mang, trong khi do glal phap nay stir dung cung ltc hai Master dé
diéu khién hé thdng. Su truyén thong vé thong sé Heartbeat giira hai PLC s& quyét dinh
Master nao dang & ché do Active hay Passive.

3. Thong sé Hearbeat ciia thiét bi



Heartbeat 14 tin hiéu dugc phét theo chu ky ciia mot thiét bi dé xac dinh xem thiét bi trong hé
théng con hoat dong va trao doi théng tin hay khdng. Khi mét thiét bi dwoc yéu cau phat
thdng s heartbeat dugc dit trude nhung thiét bi d6 khong phat duoc thi thiét bi dang & trang
thai bi 16i hodc ngimg trao d6i thdng tin. Phan mém diéu khién s& cai dat va kiém tra théng sé
Heartbeat cua thiét bi dé xac dinh tinh trang caa no.

Services

Transfer

Heartbeat

Node 2

Node 1 (Passive)

(Active)

Ownership ' %‘) " Ownership

Shared Storage
Hinh 5: M6 hinh chuyén quyén diéu khién dua vao thong sé Heartbeat

I11. LAP TRINH PIEU KHIEN MASTER HOAT PONG G CHE PQ DU PHONG
1. Lwu do chwong trinh dieu khién chuyén quyen lam Master cho controller

Set Heartbeat to SDN

v

Read Heartbeat from SDN

Set Heartbeat to SDN

v

Read Heartbeat verify from SDN

Current heartbeat =
Set heartbeat

Current heartbeat =
Set heartbeat

Run Network

Change SDN after two heartbeat constant

Hinh 6: Luu dd diéu khién chuyén quyén lam Master dua vao thong sé Heartbeat

2. Chwong trinh Logic viét cho 2 controller



2. 1Tao Tag st dung trong controller tag cho 2 controller

-] Contraller test
&) Controller Tags
(3 Contraller Fault Handler

[ Power-Up Handler
-] Tasks

- £ MainTask

B Cﬂ; MainPradram
KJ Pragram Tags
Eﬁ MainRatting

=5 Mation Groups
[ Ungrouped Axes
(7 add-on Instructions
- Data Types

[ Unscheduled Programs | |

Scope; ﬁﬂtest v|  Show. | Showal

| +/Read Heartbeat
| [ Read_Heartheat_Verify
+-5et_Heartheat

[*]

MESSAGE
MESSAGE
MESSAGE

Name & | Alias For | Base Tag | Data Type | Shyle | Description
|+ Lonfigure_Heartbeat INT Decimal

| [ -Cunent_Heartheat INT Decimal

| [Frheartbeat INT Decimal

|+ Local1l AB:1763_SDN_T...

|+ Local0 AB:17E3 SDM_3...

2.2 Chwong trinh kiém tra hing sé Heartbeat va chuyén quyén diéu khién khi Master

xay ra loi.

Locel1:0 CommandRegister Run PCy
i 3 1 Mave —
Source Configure_Hearthest
16 4
Dest  Configure_Hearthest
16 #
Locak1:0CommandRegister Run - Read_Hearthest EM
1 i ik Hen—
Message Control Read_Heartbeat | ... |H(DM—
[HER—
Locak1:0CommandRegister Run - Read_Heartbeat DM fEGH
2 5/ 1F Mot Equal Mezsage HCEN —
Source & Current_Hearbest Message Control Set_Heartbeat | ... | |HDN—
16 | HER—
Source B Configure_Hearthest
16 €
Locak1:0CommandRegister Run - Set_Heartbeat DM
3 3 3t Hen—
Meszage Control Read_Heartbest_Verify | ... |(DN3—
[HER—
Local1:0 CommandRegister Run - Read_Heartbeat _Verify DN EQL Lacal:1:0.CommandRegister Run
4 3 F I F Equal
Source &  Current_Heartbest
16
Source B Configure_Heartbest
164

Local1:0 CommandRegister Run
1k

2.3 Trang thai hoat dong cia cac Master trong hé théng dw phong.

Run Mode

Primary

Secondary

Node number

00

01 or 00

Status 00 (Run Mode) 67 (Backup mode enabled) or 00 (Run mode)
Primary or P- (Primary) S- (Secondary)

Secondary

Idle mode Primary Secondary

Node number

00

01 or 00

Status

80 (Idle)

67 ( Backup mode enabled) or 80 (Idle mode)

Primary or

Secondary

P- (Primary)

S- (Secondary)




IV. KET QUA THUC NGHIEM
Sau thoi gian tim hiéu va the nghlem vé hé thong diéu khién qua mang Devicenet , dé
tai da thuc dat dugc cac yéu cau dit ra ban dau. Dé tai di thanh cong trong viée diéu
khién thiét bi qua mang Devicenet & ché do khdng cé chirc nang du phong cho Master
va & ché d6 c6 chirc nang dy phong cho Master. Két qua cu thé cua dé tai duoc thé
hién nhu sau

1. Piéu khién céc thiét bi qua mang Devicenet khdng c6 chitre ning du phong

cho Master.

Hinh 7: B diéu khién hoat dong & ché khong c6 chirc nang du phong cho Master
trong mang Devicenet

Hinh 8: Hoat dong cua Slave duoc diéu khién boi Master trong qua mang Devicenet



2. B diéu khién PLC hoat dong & ché dé du phong trong mang Devicenet.

————

Hinh 9: Bo diéu khién dang 1am viéc ¢ ché d6 Primary trong mang Devicenet

Hinh 10: B6 diéu khién dang 1am viéc & ché @6 Secondary trong mang Devicenet

V. HUONG PHAT TRIEN CUA PE TA|
Dua trén két qua cua dé tai nay, tac gia sé tiép tuc thuc hién céc van dé sau.
> Thiét ké hé théng dyu phong cho toan bo hé théng gom: PC lam server, PLC lam
Master, Bus truyen thong, Slave diéu khicn thiét bi va nguon cung cap cho hé
thong.
> Thiét ké hé théng diéu khién cé chirc nang dy phong cho Master st dung PLC
cua cac hang khac nhu Siemens, Panasonic, Mitshubishi..
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