Chapter 20: Controller Redundancy

20.1: Wincon-8xx7 CPU Redundancy Plus I-87K I/O

Note:

1. When using this function in controller of W-8x47/8x46, you may connect a cross
ethernet cable between these two W-8x47/8x46’s “LAN2” port. Then you don’t need a
Ethernet switch between them. (refer to Appendix F to Enable LAN2)

2. One or more PC/HMI can connect to the Modbus RTU slave RS485 port of these two
redundancy controllers at the same time (please refer to section 20.4). If setting
Modbus RTU slave ports in COM5 to COM14 of the W-8x47/8x46(Appendix G of the
“Wincon Getting Start: ISaGRAF PAC” manual), these Modbus RTU slave ports will
reply to the PC/SCADA or HMI’s request only when the controller is “redundancy
active”. This means only one controller will response to the PC/HMI via Modbus RTU
RS485 protocol at any time.

W-8x47/8x37 supports Redundant CPU solution as below figure since driver version of 3.24.

Redundant Master

RS-485

I-87K /0

Redundant Slave
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Operations principle:

1. Two Wincons can use its COM3:RS485 to connect to one group of RS-485 remote 10s.
The 10 can be the I-87K4/5/8/9 extension base plus many |-87K IO modules or the 1-7000
series remote 10. (Please refer to Chapter 6 for description of remote 1/0)

2. All outputs should be configured as RS-485 remote outputs, while inputs can locate at
slot 1 through slot 7 (I-8K or I-87K 10 modules) or configured as RS-485 remote inputs.

3. At least one 1-7000 or I1-87K Remote 10 should be connected in COM3:RS485.

4. At run time, only the Redundant Msater controller handles the RS485 command of the
remote 1/O. The slave controller just standby.

5. When Master controller is dead, the slave controller will take over the control to remote 10.

6. If Master is alive again, it will take back the control of remote 1O .

7. The synchronous data is exchanged via the ethernet cable between the Master & slave

controller. If you are using Wincon-8x47 (Wincon that has two ethernet ports), it is better to

use one cross cable to link from Master controller's LAN2 port to Slave controller’'s LAN2 port.

8. Redundant change over time <= 500ms , Data sychronization time <= 75ms.

Example program:

Wdemo_18 for both Master (IP=10.0.0.103) & Slave (IP=10.0.0.104) controller.

The program in the Master and Slave controllers are identical (wdemo_18). Please DO NOT
re-compile this project if you just change the Link-Setup setting, or the project’'s CRC value in
Master and Slave may be different (Master & Slave ‘s project must be the same one)

- _[5aGRAF - WDEMO _18 - Programs - |EI|£|

File Make Project Tools Debug Optons:  Help
B ESTNEN | SXie nk| Lo

Begin: o R OGRS 21 17000 & 187110 function block 2dould be on the top
RDN Data Fedundsrt varisble data should bel Link setup e ond top place

Sequential E= main_sfc controll OUT_1 to 4 by "Mods"

B sfel it

% §IE§ : Please DO NOT re-compile this project if you just

change the Link-Setup setting.

If you re-compile the project, you need to re-
download the same project to Master AND Slave.

|Elegin: GO _FKE7E  (Ladder Diagram)

Please connect “rdn” in the 10 connection window first as below. Please set the correct
Master IP address and Slave IP address. For W-8x47, it is better to use IP address of the
“‘LAN2” port. Please set “Remote |0 _type” to 1 if the remote 10 is I-87K and I-7000 RS485
IO (At least one Remote 10 should be connected in COM3:RS485 when type=1). (type 2
is reserved for future Modbus TCP/IP 10, not available before June.30,2006)
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s 15aGRAF - TEST1 - IO connection

File Edit Tool: Ophons: Help

alpBontdER| &l

[ & | em rdn

= RDN i
- | _iP -

o+

(] = M_or_S

4

[-] == RDN_ip2

na

nu

« | pram| ref = 154
maen| Master IP =10.0.0.103
mae| Slave IP = 10.0.0.104
ctaen| Hemote 10 _type = 1
ctame| reserved = 0

W Tvoe 1 :1-87K and 1-7000 RS485 1/0

IELTH Type 2 : reserved for future usage.
1T

By

Cmann| reserved = 0
@ is_Active

LN

The boolean input channel return True if
this controller take the control of remote 1O.

[~

an 1SaGRAF - TESET1 - I/0 connechon - O X

File Edit Tool: Ophtions Help

PNEEE IR =]

Ml

[ & | em rdn

[] = RDN_ip

n+

B = M_or S

[-] == RDN_ip2

&

i‘ b un| ref = 168
2 is_Master

N

The integer input channel in “M_or_S” indicate
this controller is 1:Master or 2:Slave or O:IP Error.
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an 1SaGRAF - TEST1 - I/0 connection -0 x

File Edit Tool: Optons: Help
B B0 ¢l Fh|l S
|

1 chann| ref = 150
The two digital Inputs cman| Master IP2 = 10.0.0.105
indicate which IP is active | *an Slave_IPZ =10.0.0.106
to communicate to the 2an reserved = 0
other redundancy ‘| FESEN Setting “Master_IP2” & “Slave_IP2” will make the W-
controller. qman| FESEN 8x47/8x46 work continuously even when the ethernet
— g "“==1 cable of IP1 is break or damaged. The redundancy
(] system will automatically switch to the “OK route” if
am rdn #1 | enable the “Master IP2” & “Slave IP2”". The route

[-] = RDN_ip ne can be

(| = M_or_S S Master _IP1 to Slave IP1

B = RDN_ip2 3w =~ Master_IP1 to Slave_IP2
[a] R Master IP2 to Slave IP1

Master_IP2 to Slave_IP2

In the project , please must place the [-87xxx function blocks and the I-7xxx function blocks
on the top. The second program should be “RDN_Data” which call the RDN_xx functions at
the first PLC scan cycle.

.. ISaGRAF - WDMO_18B - Programs B=E
File Make Project Tools Debug Ophons Help
B HS DEOD (3 Xk mk | 22s|
Blegin: el GO FEEk FOO0 & 87K 1D function block should be on the top
RDN Data %ﬂaﬂi@riable data should be placed on the 2nd top place

Seuential: = main_sfc cortroll OUT_1 1o

Esfc‘l I (T B A W T P

E sfc? | .

= sfc3 | All Remote IO function blocks should be placed on the top

The second program should be “RDN_Data” which call
the RDN_xx functions at the first PLC scan cycle.

|Elegin: GO_TKETE  (Ladder Diagram)

All redundant synchronous data should be set in the first PLC scan cycle by using the
following functions. However not necessary for the digital inputs & analog inputs in slot 1 to 7
or in the RS-485 |-7K & I-87K 10 ,they are automatically updated. Only the output and other
important internal data should be set as synchronous data.

RDN_B( Boolean_variable_name )
RDN_F( REAL_variable_name )
RDN_N( Integer_variable_name )
RDN_T( Timer_variable_name )
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For example,

if RDN_init then (* RDN_initis decalred with a initial value of "True" *)
RDN_init :=False ; (* only do it once *)

(* Please set Output channels of I-7000 & I-87K IO as synchronous data *)

(* Not necessary for Input channels of I-7000 & I-87K 10O ,they are automatically updated *)
TMP := RDN_B(OUT_1) ;

TMP := RDN_B(OUT_2) ; (* Boolean *)

TMP := RDN_B(OUT_3) ;

TMP := RDN_B(OUT_4) ; (* TMP & RND _init is declared as Boolean internal variable *)
TMP := RDN_B(OUT_5) ;
TMP := RDN_B(OUT_6)
TMP := RDN_B(OUT_7)
TMP := RDN_B(OUT_8)

(* set other synchronous data by using rdn_b(bool), rdn_n(integer), rdn_f(real), rdn_t (timer)
")

TMP := RDN_N(Mode) ; (* Integer*)

TMP := RDN_F(Real1) ; (*Real*)

TMP := RDN_T(Timer1) ; (* Timer ™)

TMP := RDN_B(B1); (* Boolean *)
end _if;

Please refer to “Wdemo_18" in W-8xx7 CD-ROM:\napdos\isagraf\wincon\demo\ or
ftp://ftp.icpdas.com/pub/cd/winconcd/napdos/isagraf/wincon/demo/ “wdemo_18.pia”

20.2: Wincon-8xx7 CPU Redundant Plus I-87K 1/0 &
Modbus RTU Devices

Note: When using this function in controller of W-8x47/8x46, it is better to connect a
cross ethernet cable between these two W-8x47/8x46’s “LAN2” port. Then you don’t
need a Ethernet switch between them. (refer to Appendix F to Enable LAN2)

The W-8x47/8x37 Redundant CPU solution can also support Modbus 10 device as below. At
least one 1-7000 or I-87K Remote 10 should be connected in COM3:RS485

Controller Redundancy, May.21,2006 , Copyright By ICP DAS 5


ftp://ftp.icpdas.com/pub/cd/winconcd/napdos/isagraf/wincon/demo/

Redundant Master

RS-485
COM3

Ethernet |- 87K IO

COM3

Redundant Slave

13142.'81?4 R5-435 (COMS5 to COM14)

Modbus 10 Modbus 10

Please place Mbus_xxx function blocks on the third position as below. Please refer to
Chapter 8 for using Modbus RTU devices.

- _[5aGRAF - WDEMO_24 - Programs - | Ellil

File Make Project Toole Debug Optons:  Help
B HSE DED ¥ X mp2R2s]|

Begin: freh GO FKBFk 2011-7000 & 157K 10 function block should be on the top
HDN Data Redundant varisble data should be placed on the 2nd top place

Sequential:

Please place Mbus_xxx function
blocks on the third position

|Elegin: Mbus [ (Ladder Diagram)

And please connect “mbus” or “mbus_asc” in the 10 connection windows.
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asn 15aGRAF - TEST1 - IfO connection

I
a
x

File Edit Tool:

Cption:  Help

B B0 ¢l FY|l S|

[ & | em rdn

[-] == RDN_ip

o

[[]= M_or_S

o

[-] == RDN_ip2

n&

]

em mbus

Eo com port
[ _p

na

N

em bus7000b

[-] =2 remot

nu

« | [meon] ref = 107
maee| port_no =h
k| baud = 9600
[nuen] char = &
maan| parity = 0
naen| stop_bit = 1
nuan| timeout = 500
]

Specify which RS-485 port is for
linking to Modbus RTU devices.
COMS5 to COM14

Note:

1. Redundant solution doesn’t support Modbus RTU device in RS-232 ports since RS-232 is
one-to-one connection (Two Wincon can not link to one Modbus RTU device by RS-232)

2. The Modbus device can be RTU or ASCII format listed as section 8.3.

3. Multi-ports Modbus 10 can also work in redundant solution. Please refer to section 8.4

Example:

Please refer to “Wdemo_25” in W-8xx7 CD-ROM:\napdos\isagraf\wincon\demo\ or
ftp://ftp.icpdas.com/pub/cd/winconcd/napdos/isagraf/wincon/demo/ “wdemo_25.pia”
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20.3: Wincon-8xx7 CPU Redundant Without I/O

Note: When using this function in controller of W-8x47/8x46, it is better to connect a
cross ethernet cable between these two W-8x47/8x46’s “LAN2” port. Then you don’t
need a Ethernet switch between them. (refer to Appendix F to Enable LAN2)

W-8x47/8x37 supports Redundant CPU solution without I/0O as below.
Redundant Master

Ebus (via Ethernet)

W-8xx7 or
7188EG or
1-8x37

Redundant Slave The two redundant Wincon should be set as Ebus Slave.
One of the other W-8xx7 or 7188EG or I-8x37 must set as
Ebus Master. Others set as Ebus Slave.

Operations principle:

1. Two redundant Wincons should be set as “Ebus Slave”

2. At run time, only the Redundant Msater controller can handle the command coming from
the SCADA system.

3. When Master controller is dead, the slave controller will take over the command handling
from the SCADA system.

4. If Master is alive again, it will take back the control .

5. The synchronous data is exchanged via the ethernet cable between the Master & slave

controller. If you are using Wincon-8x47 (Wincon that has two ethernet ports), it is better to

use one cross cable to link from Master controller's LAN2 port to Slave controller’'s LAN2 port.

6. Redundant change over time <= 100ms , Data sychronization time <= 75ms.
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20.4: Connecting PC/HMI to Modbus RTU RS485 ports

PC or HMI (with RS-485 Modbus RTU Master protocol supported, for example, Touch 506L)
can link to the COMS5 to COM14 RS-485 Modbus RTU slave port of the two redundancy
controllers at the same time as below. Only the redundancy Active one will reply to the
PC/HMI at any time. Please refer to Appendix E & G of the “Wincon Getting Start: ISaGRAF
PAC” manual for setting up the Modbus RTU slave ports at COM5 to COM14.

C or HMI

Only the Active controller will reply to the PC or HMI via RS-
485 Modbus RTU protocol.

Redundant Master

To COMS5 ~ 14 RS-485

Modbus RTU slave port RS-485

RS-485

1-87K 1/0

Ethernet

To COMS5 ~ 14 RS-485
Modbus RTU slave port

Redundant Slave
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Appendix E: Using Expansion RS-232 or 485 or 422

Wincon can expand 10 more COM ports in its slot 1 to 5 by using below modules:
i-8112 : 2-channel RS232
i-8114 : 4-channel RS232
i-8142 : 2-channel RS422/485
i-8144 : 4-channel RS422/485
i-8142i : 2-channel isolated RS422/485

Before user can use them, please configure them By “Wincon utility” first.

Please plug them in slot 1 to 5 and then run “Wincon utility” — “Com” , then click on “New
Card Wizard” and then “Slot Scan” and then click on “Save new Module” and Reset the
Wincon.

WinCon Utility 1 for W-8X4X [Ver 2.1.3.0]

ISave Redgistry I Systemn Config Iﬂ«utu-execute I‘Jersinn Update | Com | About WinCon Utility 1 I Testing |

Serial Touch Change ComPort

(9 Dizakle )
New Card Wizard (Ver 0.92) OKj =
Elo COMO: I-[
-Card Name ——— Resource
Dryniapro COMO: |-[ Slotl . |E=142 =% Slot_1; 8142 (Serial Port)
#--# Slot_2: 8144 (Serial Port)
Egalax COMD: F Clot2 |8144
Slot3 I
Parallel Commmunication Module Slotd I—
New Card Wizard Slots I—
Slots I
Slot? |
Slot Scan
-RegiStry%— -Reqgistry for Factory Setting
Save New Module | Factor Default Save

It will take few minute to create registry for new Module,
(Systern must be reset to active devices, )

Cancel

Reset Syetem

Later

Reset Syster Mo ?

Controller Redundancy, May.21,2006 , Copyright By ICP DAS 10



After the configuration succeed. The COM port No. for the expansion board is COMS5 to
COM14 in the ISaGRAF definition.

The relation between WIinCE and ISaGRAF definition for COM10 to COM14 is

WinCE ISaGRAF
MSP1: COM10
MSP2: COM11
MSP3: COM12
MSP4: COM13
MSP5: CcCOM14
Mew Card Wizard (Ver 0.92) m
Card Hame———— Resource
Slotl: [s14z
Slot2 : |8144
Slot32 I
Slotd . |
Slots: [
Slota I
Slat7 : |—
| Slot Scan I
Registry ——————————— Registry for Factory Setting
Save Hew Module Factor Default Save
Pin assignment of i-8142/8144/8142i i-8112/8114
J1
1 s
TuD1+D01+ 2 OCD 4 1
TuD1-/01- 3 O5F 4 2
Exli+ E) RTS 4 3
R 5 )
RTE1+ f THD 4 g
RT51- T EXO 4 [i]
CTS1+ 2 7
CTS1- 7] CTS 4 2
10 OTE 4 ]
i El 4 10
= F5-922/F 5-445 1
= 2112 and 2114
(D1+ = RS485+ , D1- = RS485-) (RS232’s signal GND is Pin 4 or 7)

Note:

1. Please refer to section 8.4 of ISaGRAF User’'s Manual for multi-ports Modbus Master.

2. Please refer to Appendix A.4 of ISaGRAF User's Manual for COM_OPEN, COM_READ, ...
functions to read write COM ports.
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Appendix G: Setup More Modbus RTU Salve Ports

The Wincon-8xx7/8xx6 can setup up to five Modbus RTU slave ports in COM2 or COM3 or in
COM5, COM6, COM7 COMS8 (multi-serial ports in slot 1 or 2, refer to appendix E) since the
driver version of 3.25.

Note:

1. Modbus RTU slave port 1 can be COM2 or COM3 which can be set on the "Wincon's
monitor" by mouse (refer to appendix A.2).

2. User may enable 2nd , 3rd , 4th or 5th Modbus RTU slave port in COMS5 , COM6 , COM7
or COMS8 only. (No support other COM port number)

3. Before using this function, please make sure COM5 , COM6 (or COM7 , COMS8) does exist
and well configured. (refer to appendix E)

4. Via 2nd, 3rd, 4th or 5th Modbus RTU slave port, user may use ISaGRAF to
Debug/Set_val to the controller, however user can not Stop/Download/Update the ISaGRAF
program.

5. To Debug/Set_val/Stop/Download/Update the ISaGRAF program, please use Ethernet port
(or Modbus RTU slave port 1, COM2 or COMS3 if enabled). COM5 to COMS is not for
ISaGRAF to Stop/Download/Debug.

How to setup ?

Please connect “Rtu_slav” in the ISaGRAF |0 connection window as below. Re-compile the
project and download to the Wincon via Ethernet (or first Modbus RTU port if it is enabled)

-2 I5aGRAF - T1 - Programs - 10| x|

File Make Project Tools Debug Ophonz:  Help

B HSD DEO ¥ X R Rah

am [3aGRAF - T1 - 1/0 connection 1Ol x|
File Edit Tools Options Help 102 connection

FIEEEELIE R A=

j d Zelect board fequipment
/ —  |mbus_azc: Modbus ASCH master -

rrnicon; Connect MMICOMN by Com3 or Cor
modenn_pz: Set Pazsword of Comd:Moderm_
rdr: Redundant System [For Wincon)
it zlan 2nd ~ Ath Modbuz BT U zlawve pork

z2A86_A1 attery backup SRa&R for [-Bus? Mote
zms: Shorl za0e Senvice -
udp_ip: Set up AUDP/IP zocket

Lonn| reserved = 0
muws| Rtu_Slave Port3 = 0
tue| Baud_Port3 = 19200
o] peserved = 0

mut| Rtu_Slave_Portd = 0
tee| Baud_Port4 = 19200

LCancel

i

mm rtu_slav

CEREREEEEE

o —W 57 DI 700 forihe FIOG/EG Lib
Rtu_Slave Porth = 0 wilf or the Iorary!

e onponken | SRtk | HESIEEEIEE ] o
inputs indicate the el TEERd %203 24D 6D0 201 for 718EXG/EG - -
related port is well ﬁ :sz::ed =0 2303 104, 150 EDO 40| for 718845/EG
enabled or not. Ny oerd] RTU_Slave_Port2 ~ 5 defines the COM Port
True: Enable Ok. 4] number to enable. Value can beIO, 5,6,7,0r
False: disabled. j 8. Value of 0 means not enable it.

[ [) 4 Baud rate setting can be 600, 1200, 2400,

4800, 9600, 19200, 38400, 57600, 115200

Controller Redundancy, May.21,2006 , Copyright By ICP DAS 12



