Chapter 16 Redundancy

16.1 Features and Architecture

The ICP DAS Win-GRAF PAC - XP-8xx8-CE6 series support the redundant system:

One redundant system is composed by two Win-GRAF PACs that one is called Main-PAC and the other
one is called Backup-PAC. When the PAC that running programs also called Active-PAC is crashed or
need to release its control authority by user-defined event, the PAC control authority will automatically
switch to the normal one.

Features of the Win-GRAF redundancy

1. Higher safety:
There are three communication cables (LAN1, LAN2 and Alive Port) connected between two PACs.
Passive-PAC can backup data when one of LAN cables connects properly. Active-PAC can run
Win-GRAF project as long as there is still one cable connecting. In general, if three cables are
disconnected (Note: please resume the communication of cables and restart the PAC) or the PAC is
crashed, the other PAC will automatically change to Active-PAC.

2. Unique Public IP:
The Win-GRAF redundant system provides a
unique public IP address for SCADA/HMI to
access it without needing to determine which

SCADA/HMI

one is the Active IP address. Main (P1)

3. Easy maintenance:
If one of the redundant PACs is broken during operations, you can remove the broken one. Note that
do not shut down or dismounting the normal PAC, keep it running. It‘s no need to download the
Win-GRAF project, simply adjust the rotary switch of the same spare Win-GRAF PAC (or a repaired
PAC) to the proper position and connect all required communication cables (e.g., LAN1, LAN2, Alive
port and 1/0), and then re-install this PAC to the redundant system.

Make sure that the normal PAC is still working properly and then power up the spare PAC. Then,
the normal PAC will automatically copy the Win-GRAF project and all the redundant data back to this
spaer PAC. It is easier for operators of maintenance and installation. They do not have to re-install all
files because the normal PAC will automatically do it for the new one.

Exception:
Except the Win-GRAF project if there are other projects such as C, VB.net, C# and eLogger HMI,

running in the redundant system, these files need to pre-installed to the spare Win-GRAF PAC (or a
repaired PAC) before re-installing this PAC to the redundant system.

Win-GRAF User Manual, V 1.07, Jan. 2019 by ICP DAS 16-1



4. Easy to design the application:
Users do not need to specify what files or data should be sent to spare PAC because the Win-GRAF
redundant system will automatically handle these tasks.

5. Users can specify some safety procedures in the program:
While the SCADA is unable to connect the Active-PAC due to disconnection on LAN1 or RS-485 ports,
users can add these kind of conditions to detect these events and to activate safety procedure to
transfer control authority from malfunction PAC to the normal one.

6. 1/0 Redundancy:
Besides PAC Redundancy, users can choose iDCS-8000 system to achieve 1/O redundancy.
www.icpdas.com/root/product/solutions/remote io/dcs redundancy io/idcs seleection guide.html

The architecture of the Win-GRAF redundant system:

Notice: Rotary switch
1. The Win-GRAF redundant system is composed by COM4 (RS-232/485)
two PACs. Do not use two Main-PACs or two
Backup-PACs to form a redundant system. COM2 (RS-232)
COM3 (RS-485) =
2. Win-GRAF redundant PACs support RS-485/RS-422 expansion
boards (e.g., 1-8142i/ I-8144i) plugged into their local slot. LAN2

Please don‘t use other kinds of I/0 modules.

COM5
(RS-232)

Win-GRAF Redundant System 1 (Rotary switch: 7 & 9)

The rotary switch of PAC is set to "7“ called Main-PAC and the other one is set to "9" called
Backup-PAC.

Note:
LAN1: Ethernet Cable, LAN2: Ethernet Crossover Cable, Alive Port (COMS5): RS-232 Crossover Cable.

1. Two PACs without plugged-in I/O modules:

HMI/SCADA Ethernet Switch

—--—r

L —

Win-GRAF PAC

4

InduSoft

(ar—g

Alive Port g :
H (RS-232)

Backup (9)
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2. Two PACs with the use of DCON 1/0 modules:

Win-GRAF PAC

LAN1

InduSoft
Alive Port _
(RS-232) L

Ethernet HMI/SCADA
Switch

I-87K8/9 +
[-87KW 1/0

1-70001/0

com4
(RS-485)

3. Two PACs with the use of Modbus TCP I/0O modules:

HI\/II/SCADA Ethernet Switch

_ I InduSoft

Win-GRAF PAC

Alive Port g
(RS-232) |

1 Backup (9)

Other Modbus
TCP Devices  ET-70001/0

4. Two PACs with the use of iDCS-8830 1/0 modules:
This architecture allows to accomplish both PAC and I/O redundancy.

HMI/ SCADA Ethernet Switch Win-GRAF PAC

it/ InduSoft

Alive Port
(RS-232)

Backup (9)

LAN2

iDCS-8830 series 1/O

LAN1LAN2

Note: Each pair of plugged-in redundant I/O modules with iDCS-8830 must be the same model
numbers.
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5. Two PACs are equipped with Modbus RTU/ASCII I/O modules:

Win-GRAF PAC

@ InduSoft

tM series 1/O .
LAN2 LAN1 Alive Port
: q (RS-232)
coM4 »
(RS-485) Ethernet HMI/SCADA

Switch

6. The I/O connection architecture of the above (2) ~ (5) can also be mixed with 2 (or more) together.

Win-GRAF Redundant System 2 (Rotary switch: 6 & 8)

The rotary switch of PAC is set to "6“ called Main-PAC and the other one is set to "8" called Backup-PAC.
Win-GRAF redundant system 2 is suitable for multiple sets of redundant PACs whose LAN2 cable is
connected to an Ethernet switch/Hub.Users must set their LAN2 IP address.

Note:
LAN1, LAN2: Ethernet Cable, Alive Port (COM4): RS-232 Crossover Cable.

1. Two PACs without plugged-in I/0 modules:
The others are similar to the architecture of Win-GRAF redundant system 1.

HMI/SCADA Ethernet Switch

Win-GRAF PAC

i A Alive Port
M (RS-232)

Backup (8)
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16.2 Important Installation Notes (Ports and LED Indicators)

The Win-GRAF redundant PACs require following three communication ports to communicate with each
other.

1. Alive Port:
The Win-GRAF redundant PACs use RS-232 port as the alive port (also called Heart-beat port). Both
RS-232 ports must be connected together with one RS-232 cross cable. The wire connection for RXD,
TXD, and GND pins of RS-232 ports is illustrated in the figure below.

Main-PAC Backup-PAC
RXD RXD
Alive Port XD >< XD
(RS-232) GND GND

Win-GRAF Redundant System 1: using COM5 as the Alive Port.
Win-GRAF Redundant System 2: using COM4 as the Alive Port.

2. Replication Port:

Win-GRAF Redundant System 1
The Win-GRAF redundant PACs use LAN2 port as the replication port. In between two LAN2 ports
of PACs must connect to one single crossover cable. LAN2 can only be used to transfer redundant

data between two PACs in high speed. Do NOT connect LAN2 with any external devices such as
Switches or Hubs otherwise it might cause an error or get timed-out.

Main-PAC (LAN2) Backup-PAC (LAN2)
In between two LAN2 ports of PACs

connect to one single crossover cable.
(Do not use a regular Ethernet cable).

Win-GRAF Redundant System 2
The Win-GRAF redundant PACs allows to use LAN1/LAN2 port as the replication port. In between
two LAN1/LAN2 ports of PACs simply connect to an Ethernet Switch/Hub.

Main-PAC (LAN1, LAN2)

Ethernet
Switch/Hub

Backup-PAC (LAN1, LAN2)

LAN1 and LAN2 port use an Ethernet cable.
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3. Public IP Port:
The LAN1 port of Win-GRAF PAC should be connect to an Ethernet Switch through a normal
Ethernet cable. Then PAC can communicate with SCADA or control external Modbus TCP devices
such as I/0 modules and Ethernet equipment.

SCADA/HMI could communicate with Win-GRAF redundant system with only one single "Active_IP"
address (refer to Section 16.4.1). This means: when Active-PAC takes over the control authority, IP
address of LAN1 will automatically switch to "Active_IP"; when this PAC releases out the control
authority, IP address of LAN1 will switch to "Active_IP+1".

Win-GRAF Redundant System 1

_________________________________

Ethernet
Switch

Alive Port

HMI/SCADA (RS-232)

R -

!

; ’//L______

Passive: Active IP+1

08 v

Win-GRAF Redundant System 2

Ethernet

HMI/SCADA Switch Active: Active IP

Alive Port
(RS-232)

Passive: Active IP+1

B

Backup (8)

4. LED Indicators:
The L1 and L2 LED indicators on PAC panel can be used to display the running status of Win-GRAF
redundant system.

L1: Active/Passive PAC

‘ Unk/AcI“" <S4
ON This PAC is Active PAC \ LANE

Blinking This PAC is Passive PAC | |

S

’“-
-

L2: Data Synchronization

ON Using LAN2 port to backup data

Blinking Using LAN1 port to backup data

OFF No data synchronization
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PAC Installation Notes (Very Important):

Note: If two PACs have never been installed the redundancy project, refer to Section 16.5 - Test the
Redundant System 1 and Section 16.6 - Test the Redundant System 2 to download the Win-GRAF
project to the Main-PAC first.

X Set the rotary switch
Before power on PACs, make sure the rotary switch of PAC is set properly. Wrong settings might
cause redundant system unstable.
Win-GRAF Redundant System 1: One is set to 7, the other one is set to 9.
Win-GRAF Redundant System 2: One is set to 6, the other one is set to 8.

> Connect the communication cables (LAN1, LAN2, and Alive port)
Before power on PACs, make sure following three cables and other communication cables such as
RS-485 cables are properly connected.

While you power on PACs with cable unconnected, it might be error for redundant system.
A. Connect both Alive ports of PACs by using a RS-232 crossover cable.
B. LAN2 ports on two PACs
Win-GRAF Redundant System 1: using one Ethernet crossover cable to connect with each other.

Win-GRAF Redundant System 2: using Ethernet cable to connect to an Ethernet Switch or Hub.
C. Connect both LAN1 ports of PACs to an Ethernet switch by using Ethernet cables.

X Replace the spare (or repaired) PAC while needed
When one PAC is running properly, do not power off or shut down this one. Please follow two
instructions above to replace the spare (or repaired) PAC; then power on.

> Only the Active-PAC run the project
When the PAC take over the control authority (called Active-PAC), it will run the Win-GRAF project.
The Passive-PAC only receive data and take over the control authority accroding to the logical
conditions of the Win-GRAF project or when Active-PAC is crashed.
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16.3 What Kinds of Data will Automatically Send to the Passive-PAC?

Win-GRAF redundant system will automatically send a part of data from Active-PAC to Passive-PAC.

What Kinds of Data can Backup Automatically:

The user’s Win-GRAF applications.

The execution step of programs.

The value of variables.

The private data of function block instance.
The PAC’s RTC (Real Time Clock) time.

Retain memory.

N o v bk wN e

The configuration file for Schedule-control (refer to Chapter 17).

The most common data that cannot BackUp to the Passive-PAC Automatically?

1. The status of Timer variable (Ticking or Sleeping).

2. Except for user’s Win-GRAF applications and config files of schedule-control, some files in the
Active-PAC are unable to send to the Passive-PAC. For example, files that stored in the
"\system_disk" or "\Micro_SD" or non-Win-GRAF applications such as C, VB.net, C#, and eLogger
applications. These files should be pre-installed in the spare (or repaired) PAC before mounting it to
the redundant system.

3. If using the COM_OPEN() function to open the serial port, which will not automatically be opened on
the Passive-PAC.

4. The PAC’s data that stored in EEPROM memory cannot be backed up automatically.

For some data that unable to send to the Passive-PAC automatically, users can deal with them by
programming as follows. Refer to the "Retain_and_timer" program in the "demo_RDN_2" project.

if is_first_cycle just_after_switch then

(* Just in the cycle after switching. *)
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16.4 Description of Win-GRAF Demo Projects

The Win-GRAF PAC CD provides four demo projects for the redundant system, i.e., "demo_RDN_1.zip",

"demo_RDN_2.zip", "demo_RDN_3.zip" and "demo_RDN_4.zip". Refer to Chapter 12 to restore these
files to the Win-GRAF Workbench.

Project Name Description

demo_RDN_1 [Using both the COM3 of PACs to connect three DCON 1/O modules. | Test

demo_RDN_2 Using two PACs without connecting any I/0 module. Test, Program
Using both the LAN1 of PACs to connect a ET-7050 (Modbus TCP

demo_RDN_3 ) Test

- - I/0 module) through one Ethernet switch.

Using both the LAN1 of PACs to connect an iDCS-8830 through one

demo_RDN_4 Test, Program

Ethernet switch. iDCS-8830 supports redundant I/O modules.

Note: XP-8xx8-CE6 series support the redundant system.

16.4.1 [Important] "I/O Board" Settings (i_redundancy and i_redundancy_rs485)

<> Used for demo_RDN_1, demo_RDN_2, demo_RDN_3, and demo_RDN_4:
To enable Redundancy function on PAC, users must add the "i_redundancy" function into the "I/O

Boards" window.

EEEE 170 Boards

: :
]
:
3
4 Delete
]
? 1 d undan o7
8 B
3 Active IP =103 168 71 37
B r=dundancy Fassive IF = auio
] g )
ateway IF =diwm .
12 N\, Eemneg? =g Note:
% Note: ngﬁ:g ;8 DO NOT set the last digit value of the
18| Using the Slot 9 or later. e "Active_IP" as 0 or 254 or 255.
% (Refer to Chapter 4) It should be in the range of 1 to 253.

I_redundancy

Enable Redundancy in the PAC.

The following PAC zuppart redundancy.

Definition of setting

#P-8ux8-CER
#P-3xx8-CEE
WH-5248
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Description of "i_redundancy" 1/0 board:
The function is used to display the current status of Win-GRAF redundant system.

Active_IP: This IP address is public for the redundant system to communicate with HMI or SCADA.
DO NOT set the last digit value of the "Active_IP" IP address as 0 or 254 or 255.
It should be from 1 to 253.

Passive_IP: "Auto", the LAN1 IP address of the Passive-PAC will automatically be set as
Active_IP +1. E.g., if the "Active_IP" is set as "192.168.71.37",
the "Passive_IP" will be automatically set as "192.168.71.38".

Mask: The common settings are either 255.255.255.0 or 255.255.0.0 depending on the
network environment.

Note: After adding the “i_redundancy” in the “I/O Boards” window, it will auto add 12 "BOOL”
input channels in the “Variables” window that can be used to display the current status of
the redundant system.

I Mame | Type | Dim. | Atrib. | Spb. | Initvalue | User.. | Tag | Description
B %010 - i_redundancy -
%lx10.0=is_Main_Active BOOL Input O
0LAM 1—ir Paclam Aetiva BOOL |nput I:l
: V\[ BOCL hput [
%l1¥10.3=i5_Backup_ready AN B Lot =

%l10.4=is_first_cycle_just_aftd Double-click it to add a variable

%I10.5=is_Main_LANT ok X hch |
%I%10.6=is_Backup_LAN1 ok | NA@Me 10 €ach channel.

%lx10.7=is_Alive_port_ok BOUC Thput 1
%lx10.8=is_Passive_ready BOOL Input O
%lX¥10.9=i5_Active LANT ok BOOL Input O
%l¥10.10=is_Passive_LAMT ok BOOL Input O
Yelx10.11 BoOOL Input O w
>
4 ¥ 10 Drivers My Spr 1 RDH control Yariables Retain and timer

Ch.0 (is_Main_Active): Is the Main-PAC active now?
TRUE: Active , FALSE: Passive

Ch.1 (is_Backup_Active): Is the Backup-PAC active now?
TRUE: Active , FALSE: Passive

Ch.2 (is_Main_ready): Is the Main-PAC ready?
If Ch.2 returns FALSE. The possible reason could be the following.
(1) The Ethernet cable (LAN2) between Main and Backup-PAC is broken.
(2) The Main-PAC is dead or crashed.
(3) The rotary switch of the Main-PAC is not set at 7 (or 6).

Ch.3 (is_Backup_ready): Is the Backup-PAC ready?
If Ch.3 returns FALSE. The possible reason could be the following.
(1) The Ethernet cable (LAN2) between Main and Backup-PAC is broken.
(2) The Main-PAC is dead or crashed.
(3) The rotary switch of the Main-PAC is not set at 9 (or 8).
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Ch.4 (is_first_cycle_just_after_switch): For Active-PAC only.

Ch.5 (is_Main_LAN1_ok):

Ch.6 (is_Backup_LAN1_ok):

Ch.7 (is_Alive_port_ok):

Ch.8 (is_Passive_ready):

Ch.9 (is_Active_LAN1_ok):

Ch.10 (is_Passive_LAN1_ok):

Ch.11 (is_Backup_data_ok):

True: Now is in the first cycle just after switching.
False: Now is not in the first cycle after switching.

Is the LAN1 port of the Main-PAC ok?
TRUE: OK.
FALSE: Fail or Ethernet cable is disconnected.

Is the LAN1 port of the Backup-PAC ok?
TRUE: OK.
FALSE: Fail or Ethernet cable is disconnected.

Is the communication status of Alive Port ok?
TRUE: OK.
FALSE: Fail or the Passive-PAC is dead or crashed.

Is the Passive-PAC ready now?

If Ch.8 returns FALSE. The possible reason could be the following.

(1) The Ethernet cable (LAN2) between Main and Backup-PAC is broken.
(2) The Passive-PAC is dead or crashed.

(3) The rotary switch setting of the Passive-PAC is incorrect.

Is the LAN1 port of the Active-PAC ok?
TRUE: OK.
FALSE: Fail or Ethernet cable is disconnected.

Is the LAN1 port of the Passive-PAC ok?
TRUE: OK.
FALSE: Fail or Ethernet cable is disconnected.

Is the data synchronization of two PAC ok?
0: No data synchronization

1: Using LAN1 port to backup data

2: Using LAN2 port to backup data
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<> Used for demo_RDN_1:

In this case, using the COM3 (RS-485) of PAC to connect DCON I/O modules. Besides "i_redundancy",

also "DCON" must be added in the I/O Boards window. Moreover, the "i_redundancy_rs485" function

is used to check if the RS-485 port of Passive-PAC can receive data normally.

EEEE 1A0 Boards

9: DCON - Properhes

I

Pof - 15#5

Port=3

Baud_rate = 9600

Watchdog timeowut = 5000

Checksom_enabled =00

Delay_ms between_polls
A I

Host_watchdog_ Enabled =0

Using the COM3 of PAC and
the Baud rate is set to 9600.

=0

Reszervedl =00

s W ) SR

Reszervedd =0

Reserved3 =0

—
C 8 DCON w_ D

Definition of setting |

DCOM

Maote:

1. Thiz "DCOMN" supportz only the communication properties "M,8.1"

That iz "Mo-parity'" . "8 character zize'’ and "1 stop bit'"

Important Notice:

So please must configure all DCOM 140 modules to "M ,8,1"" .

Enable one zerial port [R5-485] to connect remaote DCON /0= [I-7000 series modules . RU-87PE

<

| £

| W

1. The "i_redundancy_rs485" must use with the "i_redundancy" or it doesn't work.
2. The "i_redundancy_rs485" only enable RS-485 ports of Passive-PAC to receive data but not to send

data.

& 1/0 Boards %

1]

1

2 edundan .+ )

3 ey =

4 ot ——trih
ChO0_Port_No=3

g ChO0_Timeout =30 |Wa
LhidDert Me ol

7 ChO0l_Timeowut =20
Ch02_Fort_No=0

8 Ch02_Timeout = 20

9 DCOM Chi2_Port_No =0

i red ChD3_Timeout =30

w_‘ Chﬂ4_Purt_Hu =0

i_redundancy _rzd35 Chi4_Timeout =30

Cho5_Fort_ Ho =0
Ch05_Timeout =20

13 Ch06_Port_No =0
14 Chi6_Timeont = 20
:: g I_redundancy _rz485
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Chxx_Port_No:

Using COM3 of Passive-PAC (0: Disable)
Chxx_Timeout:

Set timeout as 30 seconds.

Note:

If no data is received until the expiration
of the time-out, the status of channel
(0-15) will be displayed as " FALSE" in the
"Variables" window.

T

#P-8umB-CEE
#P-92=8-CEE
WP-5248

Detect the R5-485 port state of the pazsive PAC of a redundant zystem. -

The fallowing PAC support redundancy.

Definition of setting

[£
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16.4.2 Declaring Variables (demo_RDN_2)

Users can view or add variables in the "Variable" window (refer to Section 2.3).

Name

Data Type

Description

Used in the “PAC_Time” program

Yearl

Month1

Dayl

WeekDay1l

Hourl

Minutel

Second1

DINT

Used in the “PAC_Time” program:
They are used to get the PAC’s system time.

Set_new_time

BOOL

Set it as "TRUE" to set up new system time.

Year_to_set

Month_to_set

Day_to_set

Hour_to_set

Minute_to_set

Second_to_set

DINT

Used in the “PAC_Time” program:
They are used to set the PAC’'s system time.

Used in the “Retain_and_timer” program

To_stop_TMR_1

To_stop_TMR_2

DINT_1
DINT
DINT_2 Used in the "Retain_and_timer" program:
REAL 1 Set them as retain variables.
= REAL
REAL_2
TMR_1
TIME Timer
TMR_2
. TRUE: Retain variables are well set up;
BOOL
retain_done 00 FALSE: Not set up yet.
on_line_change_cycle DINT Non-zero, means this is the first cycle just after On-Line
change.
tmp_bool It used to return the Retain status.
TMR_1_last_state TRUE: Ticking ; FALSE: Sleeping.
TMR_2_last_state TRUE: Ticking ; FALSE: Sleeping.
To_tick TMR_1 BOOL Set it as TRUE to start TIMER1.
To_tick TMR_2 Set it as TRUE to start TIMER2.

Set it as TRUE to stop TIMER1.

Set it as TRUE to stop TIMER2.
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16.4.3 Introduction of the "demo_RDN_2" Project

This project includes one LD program and one ST program.

LD Program — “PAC_Time”
It used to get/set the system time of PAC.

= [* Get currert Time of the PAC #) = (* zet "Set_new_time" to TRLUE to set new time to PAC %)
- Set_newy_time In=t_TIME_SET
Inst_TIME_GET ey _TIME_:
g e I R2 5 TME_SET Q l
. !
| ———]
Year_to_set|Year
Year |- Year]
Month_to_set {Month
honth |-Morith
Day_to_zetDay
Dy |-Dayl

Hour_to_set {Haour
wDay |WeekDay
Minute_to_zet JMinute

Howr |-Hour
Second_to_set{Sec

hinute |-Minute1 = (*Reset "Set_ne_time"to FALSE®) =—

Set_newy_time
R3 R |

Sec.. |-Secondl

LD Program — “RDN_control”
When an error occurs on the LAN1 of the Active-PAC, also the Passive-PAC is ready and its LAN1 is

function normally, the Active-PAC will reboot after 10 seconds, and change the control authority to the
Passive-PAC.

— (* Switch to Passive PAC if Passive iz ready and itz LAN1 is ok howewer Active LANM1 communication has problem *)

iz_Active _LANI _ak Inzt_Tok iz_Pazsive_ready iz_Passive_LANT_ok

! TOM e En PAC REBOOT @

=1
T#10s =t ET

ST Program — "Retain_and_timer"

(* "on_line_change_cycle" is declared as DINT (nonezero means it is in the cycle jsut
after doing on line change) .
"retain_done" is declared as BOOL and inited as FALSE .
"tmp_bool" is declared as BOOL. *)

on_line_change_cycle := GetSysInfo (_SYSINFO_CHANGE_CYCLE) ;
if (retain_done = FALSE) or
(is_first_cycle_just_after_switch = TRUE) or
(on_line_change_cycle <> 0) then
retain_done := TRUE ; (*just do it one time *)
tmp_bool := Retain_Var( DINT_1, 1) ; (* retain a DINT variable *)
tmp_bool := Retain_Var( DINT_2, 2);
tmp_bool := Retain_Var( REAL_1, 3) ; (* retain a REAL variable *)
tmp_bool := Retain_Var( REAL_2, 4);

Win-GRAF User Manual, V 1.07, Jan. 2019 by ICP DAS 16-14



(* if Retain variables havn't been inited yet, use default value *)
if (DINT_1 <-1000000) or (DINT_1 > 1000000) or
(DINT_2 < -2000000) or (DINT_2 > 2000000) or
(REAL_1 < -9.9E10) or (REAL_1 > 9.9E10) or
(REAL_2 < -9.9E10) or (REAL_2 > 9.9E10) then

DINT_1:=0;
DINT_2:=0;
REAL_1:=0.0;
REAL_2:=0.0;
end_if ;
end_if ;

(* is_first_cycle_just_after_switch :
TRUE : just in the cycle after switching.
FALSE : other cycle *)

if is_first_cycle just_after_switch then

(* The Timer ticking state is not auto-redundant. So we have to process them here.
Ticking timer in the cycle just after switching if its last state is "ticking" *)

if TMR_1_last_state then
tStart(TMR_1) ;
end_if;
if TMR_2_last_state then
tStart(TMR_2) ;
end_if;
end_if;

(* Timer operation *)

if To_tick TMR_1 then
To_tick TMR_1 := FALSE ;
tStart(TMR_1) ;
TMR_1_last_state := TRUE ;

end_if;

if To_tick TMR_2 then
To_tick_TMR_2 := FALSE ;
tStart(TMR_2) ;
TMR_2_last_state := TRUE ;

end_if;

if To_stop_TMR_1 then
To_stop_TMR_1 := FALSE ;
tStop(TMR_1) ;
TMR_1_last_state := FALSE ;

end_if;

if To_stop_ TMR_2 then
To_stop_TMR_2 := FALSE ;
tStop(TMR_2) ;
TMR_2_last_state := FALSE ;

end_if;
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16.4.4 Introduction of the "demo_RDN_4" Project

In the "demo_rdn_4" project, you can click on the program name to view its content, click "Variables" to
see all used variables, or refer to Section 16.4.1 to view the I/O Board settings ("i_redundancy").

This section will introduce you the "Modbus Master" function (refer to Chapter 5 for more details about
operations and the way to set up continuous Offset value for multiple variables).

In this example, we use one redundant I/O expansion unit (iDCS-8830), two redundant DI module
(F-8040) plugged in its I/0O Solt0, 1, and two redundant DO module (F-8041) plugged in its I/O Solt2, 3.
Before testing the project, refer to Section 16.5.4 to configure the iDCS-8830 to function properly.
Click the “Open Fieldbus Configuration” button to open the “I/O Drivers” setting window.

I Win- GRAF - demo_rdn 4

File Edit View Insert Project Tools Window Help
_ dx 3 Q A o Ea%i&ﬁﬁségﬁ%"%sﬂ'
Workspace 10 Drivers
) demo_rdn_4 “F Mame
|1 Exception prograrms L3 fai Global variables A~
[ Programs B <2 HeadlnputBlts [1][1..32] Read DA Yearl
“] DO_dema B “B <15 Write Coil Bits (1) [65..96] - Control D0 tdonthi
“#E] PAC_Time - *B <4» Read Input Registers (11 [513.521] - iDCS-8830 status Dayl
“BE] RDN_conkral E B <4 Read Input Registers (1) [577..664] - 120 status WyeekDay b
“&1] ReadMe [*Only comme... |2 Open MODBUS: 192,168, 71.201:502 | A »
“&1] Retain_and_timer d M@ MODEUS Slave Mame | Value
[ Watch [for debugging) an &ix Server - Slave number = 1
ﬂ. Soft Scape 4’. Made | Address | Part | Reconnect &
B It values OpenMODBUS  192.168.71.200 502
S NewSpyT - OpenMODBUS  132.168.71.201 502
!F& Binding Configuration
g Global defines < < *
LE anables I 4 10 Drivers “wWariables 0O demo Mew Spi FAC Time RLM control Feadhde Fetain and timer
Tioe Build »
[ [AN Projects] 4 * | Build Cross references Runtime Call stack Ereakpoints Digital sampling trace Frompt | Hbdl Code Check
Ready OffLine 192.168.71.37:502 é 0,0 399 = 138 0,0

Next, enable the Modbus Master function to connect two Modbus TCP Slave devices. Each iDCS-8830
redundant I/O unit has two IP addresses, e.g., "192.168.71.200" and "192.168.71.201" (Port: 502) that
can be used to read/write the 1/O data and status.

Read Digital Inputs (Using two redundant DI module - F-8040 in the slot0, 1)
10 Drivers

E Mz MEIDELIS b azter
s
E “B <15 Wwrite Coil Bitz [1] [85 EIEi] Contral D0

= “B <d> Read Input Reagizters (1] [513..521] - iDCS-8330 status
ﬁ “B <d» Read Input Reagisters [1] [577..664] - 1/0 status
Q & Open MODBUS: 192.168.71.201:502

Mg MODBUS Slave
Es & Server - Slave number = 1

*B Input Registers [1..2000]

Symbal

| Dperation | Ortset | Mask | Storage | Range [Low] |
DCSE820_zlot01_F2040_DI[o] [Data exchange | O FFFF  Default L
iDCSA830_zot01_Fa040_DI1] D ata exchange | 1 FFFF  Default
DCS5E830_zlot0]_Fa040_DI] [rata exchange | 2 FFFF __ Defaul
DC58030_slotdl_Fao4n D3] Data exchange | 3 FFFF  IDCS8830_slotl_F3040_D1[23]  Data exchange| 29 FFFF  Default
DCS2520_slotd]_F2040_DI[4] Data exchange | 4 FFFF DCS8B30_slotD1_FB040_DI[30]  Data exchange| 30 FFFF  Default
DCs 8830_3|Dm1_F804D_D|[5] Data e:-:c:hange [ ! I FFFF iD CSBBED_SlDtD-I_FBD-qD_Dl[31] Data e:-:change Kl FFFF Drefault

£
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Note: We use an iDCS-8830 redundant I/O unit in this example, refer to iDCS-8000 user manual
(CH4 Modbus Addresses Mapping) to know how to input a proper "Base address".
http://ftp.icpdas.com/pub/cd/idcs-8000/usersmanual/fcm-mtcp software usermanual en.pdf

MODBUS Master Request | # |

Ok
Description: |
| Cancel
SlaweUnit:

MODBEUS Fequesk

<1 Read Coil Bits A
w3 Read Holding Reqisters ;
A Mm = Tk Flmmimbmae - =
Daka block.
Base address; \
- Read 32 DI status from the address 1.
b items: 32
Activation "Periodic: 0 ms" means sending
jodic: ms .
Ogeriodic: |0 000 the request continuously.
gzn '::” {on error) (If an exception occurred, waiting
N change
2 3 seconds to send next request).
Misc.
e 1000 s
Timeout: "W If no response over 1 second means

Mb Frigls: communication timeout.

Write to Digital Outputs (Using two redundant DO module - F-8041 in the slot2, 3)
In this example, to write 32 DO status from the address "65" (other settings like the figure above).

N M ODE[ 17 e 3

Mg MODBUS Maszter

E Request
2 2o Open MODEUS: 19216871, 200:502 T |
"B L) Head Input Blts 1[1.32] - Head D.-’I
] Slave/Uinit:
ik
TE "B <4: Read Input Registers 1] [5?'?' 884] 10 stabus MODBLS Request
#iz Open MODBLIS: 192 168 71 201:5602 <5 Write single cail bit ~
BH M@ MODEUS Slave <6 = Write single holding reqister =
&5 & Server - Slave nurmber = 1 = 4
*B Input Registers [1..2000]
g Drata block,
.S_l,lml:u:ul | Operation | Offzet | Mask | Storage | Base address:
iDCSB820 slot22 FE041_DO[0]  Data exchange| 0 FFFF  Default
DCSE830_slot23_FB041_DO[1]  Data exchange| 1 FFFF  Diefault Mb items:
DCSEE30 slotzd FA041_DO[Z]  Data exchange| 2 FFFF  Default
DC58230_slot23_FB041_DO[3]  Data exchangs| 3 FFFF  Default Activation
DCS22320 slotz2 FB041_DO[4]  Data eschange| 4 FFFF  Default (%) Periadic: |EI | ms |3I3EIIZI |
iDCSAAE0_zlotz23 FA041_DO[R]  Data exchange| 5 FFFF  Default 1 on call {on error)
I I {3 on change
DCSE830_zlot23 F3041_DO[28] Data exchangz| 22 FFFF  Default Misc,
!DES883D_slu:ut23_F8I341_DEl[2El] D ata exchange| 29 FFFF  Default Ti=u TE
DCSAA30_slot23_FA041_DO[30] Data exchange] 30 FFFF  Default
DCSSE30_slot23_FE041_DO[31] Dataewchange| 31 | FFFF Defaut Nb brials:

£
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Read the status of the iDCS-8830

® The “Operation” field of the "iDCS8830 LAN1_error_status" variable is set as “Error report” in order
to show an error code when reading failed. The error code will be reset to “0” when reading success.
Moreover, its “Offset” field must set as “0”.

® Due to the data type of "iDCS8830_System_minor_fault_status" and "iDCS8830_System_major_fault
_status" is "DWORD" (32 bit), the "Offset" must use two Modbus address and the "Storage" must set
as "DWORD (Low-High)".

10 Drivers *

E Mg MODBUS b azter
a2 gy Open MODBLUS: 192.168.71.200:502
I *B <Z» Read Input Bitz [1][1..32] - Read D/
B <155 “Wirite Coil Bits [1][65..96] - Control DD
= :
EE
&z Open MODBUS: 192.168.71.201:502
i Mg MODBUS Slave
5 B Server - Slave number = 1
. Svmbal | Dperation | Offset | Mask | Storage | Ran
| DCS3830 LAMT error_status Error report 0 FFFF Drefault ~
IDC538E0_FCMT_mode [rata exchange 1] FFFF Drefault
iDCS8830_FChMZ_statuz [Data exchange 1 FFFF Drefault
DCS3820_syztemn_buz_statuz [ata exchange 2 FFFF Drefault
iDCS3830_FPR_statuz [rata exchange 3 FFFF Drefault
iDCSE830_Sestern_minor_fault_status  Data exchange 4 FFFF D/ ORD [Low - High)
iDCS3820 Seztern_major_fault_statuz  Data exchange B FFFF DwORD [Low - High] 0
iDCS3R30_LAMT_ID [ata exchange 2 FFFF Drefault o
L >

Note: Refer to iDCS-8000 user manual (CH4 Modbus Addresses Mapping) to enter the "Base address".
http://ftp.icpdas.com/pub/cd/idcs-8000/usersmanual/fcm-mtcp software usermanual en.pdf

MODBUE Master Eequest _

)4
Descripkion: |
Cancel |
Slave/Unit:

MODEUS Requesk

<Z = Read Input Bits ~
<3 Read Holding Reqisters —
<4 > Read Inpuk Registers w
~C = Lllvikm mimmle il Rk =
N
[raka block,
Base address:  |513 W
= Read 9 Al values from the address 513.
N (o "Periodic: 0 ms" means sending
©Beriodic: 0 M= [3000 W/ the request continuously.
80” '::'-' {on error} (If an exception occurred, waiting
on change
4 3 seconds to send next request).
Misc.
Timeout: 1000 ™ W If no response over 1 second means

Hb brisls: communication timeout.

Win-GRAF User Manual, V 1.07, Jan. 2019 by ICP DAS 16-18



http://ftp.icpdas.com/pub/cd/idcs-8000/usersmanual/fcm-mtcp_software_usermanual_en.pdf

Read the 1/0 status of the iDCS-8830

10 Orivers *

E Mg MODBUS Master L
a2 & Open MODBUS: 192.168.71.200:502
I *B «<Z» Read Input Bitz [1][1..32] - Read D/
B B <15 wiite Coil Bits (1] [65..96] - Control D/0
= *B <4> Read Input Registers (1] [513.521] - DCS5-8820 status
E M=] <4> Read Input Registerz [1] [ 3
& Open MODBUS: 192.168.71.201:502 v
Symbol | Dperation | Dffset | Mask | Storage | Ra
€2 IDCS8830_io_sot_status(0] Dataeschange | 16 | FFFF  Defaul
N iDC52230_io_slot_status[1] [rata exchange 17 FFFF Drefault
DCSEE30_Io_slot_status[2] [rata exchange 18 FFFF Drefault
iDC52230_io_slot_status[3] [ata exchange 19 FFFF Drefault
DC58330_Io_slot_status[4] [ata exchange 20 FFFF Drefault
DCS3830 _io_slot_status[] [Drata exchange 21 FFFF Drefault
iDC52230_io_slot_status[B] [rata exchange 22 FFFF Drefault
DCSEE30_Io_slot_status[7] [rata exchange 23 FFFF Drefault
iDC52230_io_emergency_status[0] [ata exchange 32 FFFF Drefault
iDC58330_io_emergency_statuz[1] [ata exchange 33 FFFF Drefault
DCS8830 io_emergency_status[d] [Drata exchange 34 FFFF Drefault
iDC52230_io_emergency_status[3] [rata exchange 35 FFFF Drefault
DC58830_io_emergency_status[4]  Dataeschange | 36 | FFFF Defaut | "DWORD" is a 32-bit data type,
iDC58830_io_smergency_statuz[5] Data exchange | 37 FFFF Default | and needs 2 Modbus addresses.
iDC58330_io_emergency_statuz[R) [ata exchange 38 FFFF Drefault
iDC52230_io_emergency_status[7] [ata exchange 29 FFFF Drefault
iDC58830_io_channel_break_status[0] Data exchange i FFFF WwWORD [Lows - High)
DCS8830_io_channel_break_status[1]  Data exchange 74 FFFF WwWORD [Lowe - High)
iDC52230_io_channel_break_status[2] Data exchange 7B FFFF DwORD [Low - High)
DCS8330_io_channel_break_status[3] Data exchange 78 FFFF [ ORD [Laww - High)
iDC52230_io_channel_break_status[4] Data exchange 20 FFFF WORD [Low - High)
iDC58330_io_channel_break_status[5]  Data exchange a2 FFFF DwWORD [Lows - High)
DCS8830_io_channel_break_status[B] Data exchange o4 FFFF WwWORD [Lowe - High)
iDCS8830_io_channel_break_statuz[7] Data exchange ol FEFE DwORD [Low - Highl
< >
Request
Note: Diescripkion: /0 skakus
Refer to iDCS-8000 user manual (CH4 Modbus
Addresses Mapping) to enter the "Base address". ZeElrE :
http://ftp.icpdas.com/pub/cd/idcs-8000/usersmanu MODBUS Request
al/fcm-mtcp software usermanual en.pdf <23 Read Input Bits A
3= Read Holding Registers
In this example, to read 88 Al values from the address 577. <4 Read Input Registers
. Daka block,
Refer to Chapter 5 for more details on Modbus Master Base address: 577
settings and refer to Chapter 3 for Modbus Slave settings.
hb ikems: as
Ackivation
(%) Perindic: 0 ms 3000
O on call (on errar)
() 0n change
Misc,
Tirmeouk: 1000 ms
b trials: 1
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16.5 Test the Redudant System 1 (Rotation switch: 7 & 9)

Important Notes:

Set the rotation switch properly (Redudant System1: 7 and 9). Make sure that the LAN1, LAN2
and Alive Port are connected properly, and then power on. (Redudant System2: Section 16.6)

The factory default setting of LAN1 and LAN2 is DHCP that must be set as static IP by using
XPAC_Utility. Download the project to Main-PAC (7) first, and then it will be automatically copied to
Backup-PAC (9) through LAN2 port.

16.5.1 Download the Redundant Project

Win-GRAF Ethernet Switch

Win-GRAF PAC

Rotary Switch

Alive Port
(RS-232)

~
N ———-

1) Device Requirement:

Win-GRAF PAC Cable
LAN2: Alive Port:
LAN1:
XPAC * 2 Ethernet crossover RS-232 crossover
Ethernet cable * 2
cable * 1 cable * 1

2) Set IP addresses:

For the first time to download redundant project, run XPAC_Utility and set LAN1 and LAN2 of two
PACs as static IP addresses and click the "Apply“ button, and then click the File menu and "Save &
Reboot" to apply the IP settings.

Reboot
Restore Utility Defaull Settings
Eat LAN 2:
MaC Address: 00-10-F3-31-B5-F5 MaC Address: 00-10-F3-31-B3-ES
(") Use OHCP to get IP address 1 (") Use DHCP to get IP address 2

@posion [P ackiress @)ssion 1P ackiress

P aNdress: |1gg,1aa,1,25

IF ﬂBdI'ESS: |1E|9.254. 165,121

Mask: |255.255.00 Mask: |255.255.0.0

Gateway:  [192.168.1.1 Gateway: |

| |
| |
| |
DNS Server: [130.175.1.249 | |

\ \
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After rebooting, the IP Address and Mask will automatically be set as following:

Main-PAC (7): 199.193.195.17 / 255.255.255.0 ;

Backup-PAC (9): 199.193.195.9 / 255.255.255.0

3) Set the Win-GRAF communication IP address
For the first time to download the redundant project, e.g., demo_rdn_2, enter the LAN1 IP address
of the Main-PAC (7). Refer to Section 2.3.5 - “Communication Parameters".

Communication Settings

==

T5 Runtime

d
]

192.168.1.26:502

Help

The communication IP.

4) Set the Active_IP address

Set the Active_|IP and Mask address for the " i_redundancy" function depends on the network
environment.

10: i_redundancy - Properties

=

Active IP=192108.79.37
Pazsive IF =anto

Mask =255 25500
Gateway_IF = dizabled

Resexrvedl =10

Eesexrvedl =1

Reserved2 =0 If users are not familiar with the setting, refer
Reserved3 =0 . .
Reservedd =0 to Section 16.4.1 - "I/O Board" Settings.

5) Download the Win-GRAF project

Click the “On Line” button ( Al ) to download the redundant project to the Main-PAC, refer to
Section 2.3.4 and Section 2.3.5. After it’'s downloaded, LAN1 IP address of the Main-PAC(7) will

automatically set to the Active_IP address and LAN1 IP address of the Backup-PAC(9) will set to
Active IP + 1.

PCIVFETCESB1

IP Information | 1Pve Information

Internet Protocol (TCP{IP)
Static

oKf x|

PCIVFETCESB1

IP Information | 1Pve Information

Internet Protocol (TCP{IP)
Static

oK] x|

Address Type: Address Type:

IP Adldress: 192,168.79.37 IP Address: 192.168.79.38

Subnet Mask: 255.255.0.0

Default Gateway: T

Subnet Mask: 255.255.0.0

| ]
i

Default Gateway:

LAN1 IP address and Mask
of the Main-PAC (Active).
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6) Change the Win-GRAF communication IP address to the Active_IP address

Right now, Win-GRAF will show "Communication error" because the current IP address of the
Active-PAC is automatically set to the Active_IP address. Click the “On Line” button again to stop the

connection between the Win-GARF and the PAC.

A

w

Stop the connection.

Next, change the Win-GRAF communication IP to the Active_IP address so that this project will

always download to the Active-PAC whenever the user wants to debug or change it.

Communication Settings

o

| T5 Runtime

h |

192168.79.37:.602

Cancel

192.168.1.26:502

192.168.79.37:502

N

. . Browse
The communication IP.

=
il —

Help

Note:

1. For Win-GRAF and the PAC can communicate properly, both the IP addresses of them must on the

same network segment.

2. If users need to set the communication timeout (default 3 seconds, refer to Section 2.3.5.
E.g., set the IP address to “192.168.71.37:502(10)” means that the timeout is set to 10 seconds.

3. Open Win-GRAF driver on the XPAC to check which one is the Active-PAC.

PAC side - Win-GRAF Driver:

PGB CEA |

Win-GRAF-XP-Bxx8-CE6 K|

XP-S%xB-CEA driver Yersion 1,08 , Jan.03,2018 build 01

This product is licensed.

Project: demo_rdn_2, YWer=27, CRC=f040046., Extra_port: None

Elapsed time @ 0. 1: 6: 5 (Passive-Ready ) ]\

Note:

Since Win-GRAF Driver
v1.10, simply check the L1
LED indicator on the PAC.
ON: Active PAC;

OFF: Passive PAC.

This one is the Active-PAC.

Win-GRAF-XP-Bxx8-CE6 OK|

¥P-S2xxB-CEG driver Yersion 1.08 , Jan.03,2013 buid 01

This product is licensed.

pr—

Redundancy : Backup-PAC ]\

Static

This one is the Passive-PAC.
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16.5.2 Test the Redundant Project (demo_rdn_2)

Refer to Section 16.4 for the description of demo projects and Section 16.5.1 to download the project.

1. View the status of redundant PACs
After Win-GRAF connects to the PAC, click "NewSpy1" to open the spy list window and check the
current status of the redundant system.

File Edit ¥Yiew Insert Project Tool: Widow Help

- = & 3 1 X = | i | 9 i A& W e & B g (5 " Al RN LR N
Workspace 0000 HewSpyl.spl
[* demo_rdn_2 [RUM] R Mame | Yalue | Description
1 Excephion progranms FE! Hourl 12
1 Programsz i Mirute 5
73] PAL_Time B+ Secondl 2l The Main-PAC is Active-PAC now.
“fE] ROM_control
“&T| Fietain_and_timer iz Backup Active
1 Watch [for debugging) iz_Main_ready TRUE .
¥ Soft Scope iz_Backup_ready TRIUE _> v Main-PAC and Backup-PAC are
= Initial values iz_first_cycle_just_after_switch ready and LAN1 IP addresses are
Li-,gd AT %\ __J s Main_LANT_ok TRUE function normally.
@ Binding Confuration iz_Backup LAMT_ok TRUE
g Global defines is_Alive_port_ok TRUE v" Alive Port (RS-232) are function
'fzf[ Wariables jz_Pazsive_ready TRUE normaIIy.
B Types is_fctive_LANT_ak TRLE . .
is_Passive_LANT_ok TRUE v’ Passive-PAC is ready.
DINT_T 0 v" Both LAN1 IP addresses of
EIETS g_n Active-PAC and Passive-PAC are
REAL_2 oo function normally.
TMRA_1 tH0z
THR_1_last_state TRUE: ticking ., FALSE: zleep
To_tick_TMR_1 Set TRLUE to start ticking timer1
To stop_THMR_1 Set TRUE to stop the ticking of tmerl
TMR_2 tH0z
THR_Z last_state TRUE: ticking . FALSE: zleep
To_tick_TMR_2 Set TRUE to start ticking timer2
To_stop_THMR_Z Set TRUE to stop the ticking of bmer?

Note:

1. Before switching the control authority, make sure the Passive-PAC is ready (i.e.,
"is_Passive_ready" = TRUE).

2. Users can also click the "Redundancy" button ( o ) to manually switch the control authority.

A Ron e n

Rednndancy |

Refresh

() Bedundancy is not enabled in the runtime

Cloze

(%) Bunning as active runtine 1\

Fazzive mntime iz alive

The PAC is Active-PAC right now.

() Bunning as passive wintime
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2. Set the value of variables
1) Assign a value to DINT_1, DINT_2, REAL_1 and REAL _2 variables.
2) Set the To_tick TMR_1 and To_tick TMR_2 to "TRUE” (this status will automatically reset to FALSE)
to start the "TMR_1" and "TMR_2" ticking, and the statuses of TIMER will be changed from FALSE

to TRUE.
o000 NHewSpyl.spl
A Mame | Walue | Description
B iz_Mctive LAMT ok TRUE -
e iz_Pazsive_LAMNT_ok THLIE
g+ DIMT_1 Setup az Retain wariable in the program "R etain_and_timer"

DIMT_2 1234 Setup az Retain wariable in the program "R etain_and_timer"
REAL_1 22293399 N ble in the program "Retain_and_timer"
Entera value t _ . o
REAL_2 335 ) ble in the program A etain_and_timer
(" THF_T HH m1 0s26ms ) i
THMRB_1_last_state TRUE TRUE: ticking . FALSE: zleep
To_tick_TMRE_1 4 Set TRUE to start bicking timer
\ To stop TMA_1 . Set TRUE to stop the ticking of timer E
( TMR_2 Settimer Iy Sams |
TMR_2 last_state | tOTRUE™ Joge TRUE: ticking , FALSE: sleep
To_tick_TMRE_2 Set TRUE to start bicking timer:
\ To_stop_THR_Z Set TRUE to stop the ticking of timers -

3. Test the redundant system
1) Make sure the Passive-PAC is ready (i.e., is_Passive_Ready is TRUE).
2) Remove the LAN1 cable of the Active-PAC (or power the PAC off and on). In this example, the
Active-PAC will automatically reboot after a specific time and give control authority to the other
PAC (refer to the “RDN_control” program). Then, users can check if all the values still exist and
timerl and timer2 are still ticking.

O0O00 NewSpy1.spl
| Mame | Value The Backup-PAC is Active-PAC now.
e iz_Main_Active
i iz_Backup_Active TRIE 0000 NewSpy1.spl
g+ iz_Main_ready TRUE —
) | Mame | Yalue |
iz_Backup_ready TRLE DINT 1 5
Coe . . -
iz_first_cpcle_just_after_switch = DINT 2 1734
(Lis_Main LAN1_ok J B¢ REAL T 22.293999
iz_Backup_LAMT_olk TRLUE REAL 2 135
fs_Alive_port_ok [hLE TMF_T 2938551 D
is_Passive_rsady THLE TMP_1_last_state TRUE
iz_Active_LAMT ok TRUE T ti;k_TMI_:i 1
[ is_Passive_LAM1_ok ] T stop, TMRL 1
TMRA_2 H29mAz480ms
TMRA_Z_last_state TRLE
To_tick_TMR_2
To_stop_THMRA_Z

Note:
Plug in the LAN1 cable on the Main-PAC (Passive), the statuses of "is_Main_LAN1_ok" and
"is_Passive_LAN1_ok" will become "TRUE".
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16.5.3 Test the Redundant Project (demo_rdn_3, demo_rdn_1)

demo_RDN_3:
Using both the LAN1 of PACs to connect a ET-7050 (Modbus TCP I/O module) through one Ethernet
switch.

. Win-GRAF PAC
Ethernet project .
Win-GRAF Switch Active IP

s Alive Port

(RS-232)

ActivelP +1
ET-70501/0
(12-ch DI, 6-ch DO) Addr. 1

1. Configure the ET-7000 module
Refer to the ET-7000 manual to set the IP address and 1/O settings (refer to Section 5.2.1).
Manual: http://ftp.icpdas.com/pub/cd/6000cd/napdos/et7000 et7200/document/
Users can also use VxComm Utility to search and modify the IP, mask, and gateway addresses of the
ET-7000.

2. Download the Win-GRAF project ("demo_rdn_3")
Refer to Section 16.5.1 to download the "demo_RDN_3" project. If users have ever downloaded the
redundant project before, only modify the Active_IP, Mask, and Win-GRAF communication IP
addresses properly, and then download the project to the Active-PAC.

3. View settings of the Win-GRAF project
In the "1/O Drivers" window, enabled the PAC as Modbus TCP Master to connect an ET-7050 module
(Modbus TCP Slave, Addr. = 1) and create some data blocks to read/write the DI and DO data (refer
to Section 5.2). Next, double-click on the program name which is shown in the Workspace window
to view program codes.

File Edit ¥iew Insmrt Project Tool: Window Help
S Al = falas dmi EBA
Workspace 10 Drivers
T demo_rdn_3 [ = T MODELS Master To enable a Modbus TCP Master to
|1 Exception programs - Open MODEBUS: 192168 71 128:502
| Programs *B <2» Read [nput Bits (111..12] connect an ET-7050 mOdUIe and
“fe] PAC_Time create some data blocks to read/write
the DI/DO data, refer to Section 5.2.

i

8 B <15 ‘Wwiite Cail Bits [1][1..5]

“FE] RDN_caontrol — B <1» Read Coil Bits (1] [1..6]
“&1] Fetain_and_timer E Mg MODBUS Slave

[ "W alch [hor debugging] Q & Server - Slave number = 1

&¥ Soft Scope B Input Registers [1..2000]

=4 Initial values f=4=1,

“Ed NewSpyl "~ Request | SlavesUnit | Address | Hb Item | Activation | Period [ms) | Period on error | Timeout [ms) | Mumber of tials
%, Binding Canfiguration B¢ <2» ReadInput Bits 1 1 12 Periodic a0 5000 1000 1

3‘9 Global defines <153 Wihite Coil Bits 1 1 [ OnChange 0 0 1000 1

£} waniables <1 Read Coil Bits 1 1 E Perodic 50 5000 1000 1

B Twpes Fl 5

4 » Mew Sp 1 10 Drivers .~ PAC Time RN control Retain and timer “Wariables
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4. View the status of redundant PACs
Click "NewSpy1" to open the spy list, now the Main-PAC is the Active-PAC.

S e =¥ 4 LB X =K o T & M € A R g [ " AIRUN PaEE g n g D
Workspace 0000 HewSpyrl.=pl
g [ demo_rdn_3 [RUN] I ame | Y alue | Drezcription
----- 1 Exception progranis = iz_Main_Active TRUE . . . ~
&5--BF Programs b o Aot ]\A The Main-PAC is Active-PAC now. 3
- “HE) PAC Time g+ iz_Main_ready TRUE
7] RDM_contral iz_Backup_ready TRUE
1] Retain_and_timer is_first_cycle_just_after_switch
[ Watch [for debugging) is_Main_LaMN1_ok TRUE
o8 Soft Scops is_Backup_LAM1_ck TRUE
= -ﬂ F is:.ﬁ.live_;o_rt_ok - TRLE The Passive-PAC is ready. In this
[__is_Passive_ready T0c_ Y| example, users can test for changing
o nfigurton fs_Active_LANT_ok 1HkE the contro authority of PACs.
------- :2g Global defines iz Pazsive LaM1_ok TRUE
------- tg} Y anables DIMT_1 1 Setup az Retain warable in the program "Retain_and_timer"'
------- B Tupes DIMT_2 3000 Setup as Retain wariable in the program "Retain_and_timer"
REAL_1 oo Setup as Retain wariable in the program "Retain_and_timer"
REAL_Z2 oo Setup as Retain wariable in the program "Retain_and_timer"
TMR_1 s
To tick_TMR_1 Set TRUE to start ticking timerl
To ztop TMRA_1 Set TRUE to stop the ticking of timerd
ET7050_COM_en 0 0: Mo enor [comm. ok] , Communication error of the ET-70E0
ET7050_D0O_0 ReadBack Relay_0~ 5 af the ET-FOED
ET7050_DO_1_ReadBack Relay_0~ 5 af the ET-FOE0
ET7050_D0O_2 ReadBack Relay_0~ 5 af the ET-70G0
ET7050_D0_3 ReadBack Relay 0~ 5 af the ET-7060 =
ET7050_D0_4 ReadBack Relay 0~ 5 af the ET-FOR0
ET7050_D0_5 ReadBack Relay 0~ 5 af the ET-FORD
ET7050 DO_0 Relay 0~ 5 of the ET-FOED
ET7050_DO_1 Relay_0~ 5 of the ET-FOED
ET7050 DO_2 Relay_0~ 5 af the ET-FOE0
ET7050_DO_3 Relay 0~ 5 af the ET-FOE0
ET7050_D0O_4 Relay_0~ 5 af the ET-7060
ET7050_D0O_5 Relay 0~ 5 af the ET-F0G0 .
< | 3
4 T Hew Spy1l 10 Drivers FaC Time RDH contral Retain and timer wariablez -~

5. Set the value of variables
1) Assign a value to DINT_1, DINT_2, REAL_1 and REAL _2 variables.
2) Set the To_tick TMR_1 to "TRUE" to start the "TMR_1" ticking.
3) Set the ET-7050_Do_x to "TRUE" and the ET-7050_DO_x_ReadBack will return "TRUE".
If the Ethernet cable of ET-7050 is removed, the "ET-7050_COM _err" will return a non-zero value
to indicate the communication error.

6. Test the redundant system
1) Make sure the Passive-PAC is ready (i.e., is_Passive_Ready is TRUE).
2) Remove the LAN1 cable of the Active-PAC (or power the PAC off and on). In this example, the
Active-PAC will automatically reboot after a specific time and pass control authority to another
PAC (refer to the “RDN_control” program).

o000 HewSpyl.spl

| Description

iz_Main_Mctive
iz_Backup_Active TRLE
iz_dain_ready TRLUE
iz_Backup_ready TRLE

[

The Backup-PAC is Active-PAC now.
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iz first cocle just after switch

iz_Main_LAMT_ak
ts_Backup_LANT_ok TRUE Plug in the LAN1 cable of Main-PAC (Passive)
is_alive_port_ok TRUE to become the TRUE status.

iz_Pazsive_ready TRLE
is_Active_LANT_ak TRUE /

iz_Paszive_LANT ok

ET7050_D0_1_ReadBack

ET7050_D0_2 ReadBack A non-zero value indicates an error.

DINT_T 3 When the Backup-PAC switch to the
DIMT_2 3700 ] ) ) ]
REAL 1 19 Active-PAC, all variable values still exist
REAL 2 5.8 and timer is still ticking.

THA_1 HAmAs5h26ms

To_tick_TMRA_1 Set TRUE to ztart ticking timer

To_stop_TMA_1 Set TRUE to stop the ticking of timer1

ETFOR0_COM_er 130 lKEI: Mo error [comm. ok] , Communication erar of the ET-7060
ET7050_D0_0_ReadB ack TRUE v ET-7050_COM_err:

ET7050 DO_3 FeadBack TRUE v If the ET-7050_DO_x is set to TRUE, the
ET7050_D0O_4_Readback ET-7050_DO_x_ReadBack will return
ET7050_DO_3_Readtack TRLE TRUE to indicate communication is OK .
ET70R0_DO_0 TRUE
ETFO0R0_DO 1 Felay 0~ 5 of the ET-F0B0
ETY0R0_D0O_2 Felay 0~ 5 of the ET-7060
ET70R0_D0O_3 TRUE Relap 0~ 5 of the ET-7060
ET7050_DO_4 Felay 0~ 5 of the ET-7060
ETFORO_DO_& TRIE Felay 0~ 5 of the ET-F0B0 w

< | >

4 » Hew Spyi 10 Drrivsers FALC Time RD'M control Retain and timer “Wariables
demo_RDN_1:

Using both the COM3 of PACs to connect three DCON 1/0 modules.

Win-GRAF Ethernet Switch

Win-GRAF PAC

a | e Backup (9)

-7065D
(Addr.4, 9600) ) COM3 (RS-485)

|-87064W |-70182W (9600,8,N,1 No Checksum)
(Addr.2, 9600) (Addr.3, 9600) (Data format: 2's compliment)

Alive Port (RS-232)

Refer to the test methods of “demo_RDN_3" noted above. Before two PACs connect to remote DCON

I/O modules, refer to Chapter 8 to configure each module by using DCON Utility.Visit "DCON Utility" web

page to download the software and user manual www.icpdas.com/products/dcon/introduction.htm.

Also, users can review Win-GRAF programs and the "i_redundancy” setting (refer to Section 16.4.1 1/0

Boards Settings).
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16.5.4 Test the Redundant Project (demo_rdn_4)

Use both LAN1 of two PACs and one iDCS-8830 to connect with an Ethernet switch. iDCS-8830 supports
redundant I/O modules.

Win-GRAF :\\_ Ethernet Switch

lw"fci‘*“ ' e

Win-GRAF PAC (XP-8038-CE6)

Alive Port
(RS-232)

e [0 B NEinG) R Backup(9)
SW2

LAN1 LAN2

Refer to Section 16.2 to know the important communication ports and installation notes for the
redundant system. Following table lists all used devices in this project:

Products Quantity | Products Quantity
XP-8048-CE6 2 DN-DI-32DW 1
RS-408 1 DN-DO-16DR-A 1
iDCS-8830 1 DN-DO-16DR-B 1
F-8040 2 CA-3710AM (1M Cable) or 4
F-8041 2 CA-3720AM/30AM/50AM/100AM

The following describes modules plugged in iDCS-8830 from left to right. Visit the web page to download
the software and user manual.

MiniOS7 Utility: http://ftp.icpdas.com/pub/cd/8000cd/napdos/minios7/utility/

iDCS-8000 Utility: http://ftp.icpdas.com/pub/cd/idcs-8000/utility/ (Software Installation: Ch2.2)
iDCS-8000 User Manual/Website:

http://ftp.icpdas.com/pub/cd/idcs-8000/usersmanual/
http://www.icpdas.com/root/product/solutions/remote io/dcs redundancy io/idcs introduction.html

FPM-D2440 * 2: Power modulel, Power module2 (for power input, 24V).
FCM-MTCP * 2:
MCU1 (set the SW2 to "C", the SW1 to "8", and the IP address to 192.168.71.200).
MCU2 (set the SW2 to “C”, the SW1 to “9”, and the IP address to 192.168.71.201).
SW2/SW1 means the fourth IP address of the MCU (Main Control Unit). (C8,5 = 200; C94 = 201)

Configure IP addresses by using MiniOS7 Utility:

Refer to Section 2.3 of iDCS-8000 user manual for more details. Open “MiniOS7 Utility” and click
“Search” to search current IP addresses of iDCS-8830 (i.e., MCU1/2), and click “Stop” to stop searching.
In this example, set both IP addresses as “192.168.71.200” and “192.168.71.201” and set the Mask as
“255.255.0.0”. Next, click the “Set” button and close MiniOS7 Utility.
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e ICFDAR
WinZip

Win-GRAF b
DAQPD b

Modbus Poll r

Wew commnection F2 ;
Loak in: - -|
S LastComnection  AlwF2 o

M ame Size | Tvpe ~
I bin

(74 MiniOS7 Scan

R L D LA

Stu:up Optionz  Connect Clear IF' zeth KHelp Exit

_@ |IF'.J'F'|:|rt |.t'-‘~||as |Mask [33 Recommend Settings
dCast 192.168.11.9 Ethed O 255.2585.0.0 14
1 U

roadCast 1921681110 web 255, 255.0.0 19 IP: 192.166.71.200
| |1CP BroadCast 192165.11.8 10 test 255,255 1.0) 19
| TCP BroadCast 3 FCM-MTCP DC5-8330 295.255.0.0 19 Lz ) 25255 0.0
| 1CF BroadCast 192.168.71.201 "\ FCM-MTCP DCS-2520 255, 255,0.0 13 Gatewsy: [19216801
TCP BroadCast S 255, 255,00 19
| TCP BroadCast Select it and click “IP setting”. 2525500 19 Alias: DCS-8830
| |TCP BroadCast R — — S 255, 255.0.0 19 DHCE
TCP BroadCast 192168117 WwiSE-5300 WISE-SE00 | 255.255.0.0 19

] + Dizable " Enable

F-8040 * 2 :
32-channel DI modules, plug them into the I/0 slot0 and slot1.

Cancel

F-8041 *2:
32-channel DO modules, plug them into the 1/0 slot2 and slot3.

Configure 1/0 modules by using iDCS-8000
Refer to Section 2.3 of iDCS-8000 user manual for more details.

1) Open iDCS-8000 Utility and enter the IP address of the iDCS-8830 to connect.

B iDCS-8000 Utility ver 3.2.2
MBus

File Omnline Zeting Help

DCE-8000 -
TTili Connect

Controller

IP 192168 71.200
\ Note:
Your PC and the iDCS-8830 must in

the same network segment (e.g.,
192.168.71.99 and 192.168.71.200)
to connect successfully.
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2) Click "Upload" to upload the current I/O settings that used in the iDCS-8830.

iDCS-8000 Utility ver 3.2.2
File Online Setting Help
Status

|‘F£F 03:50:34 Successfully connectwith iDCS-5000.

Save Exit

ﬁjnwﬁ

Successfully connect.

Don’t change it.

3) Click the 1st FCM-MTCP (MCU1) and set "IOM_0 ~ 3" (F-8040/F-8041) as "Duplex" Mode.
4) If the F-8040/F-8041 has not yet connected to termination boards, set the "Break Line" as "OFF".

Status
x ‘Q ...... |Up|0add a from iDCS-8000 finished.
Disconnect| Upload | Diow Mombjr Tread Load Save Emt i
iDCS-8830 Common I0M Configuration Successfully Set
Cuplex tode  BreakLine
upload.
IP [192.168 71200  Wodbus ID Set OM.0 |Duplex <] JOFF <] P
D DDD IOM_1  |Duplex +| |OFF =
I I 0 O
IoM_2  [Duplex »| |OFF  ~|

10h_3 |Dup|ex

FCM-MTCP

If the F-8040/F-8041 has connected to the following termination boards, set the “Break Line” as "ON".
DN-DI-32DW *1:  32-channel DI termination board. Connect to F-8040 DI modules on slot 0 to 1.
DN-DO-16DR-A * 1: 16-channel DO termination board that used for channel 0 to 15.
DN-DO-16DR-B * 1: 16-channel DO termination board that used for channel 16 to 31.
Connect DN-DO-16DR-A (CN1, CN2) to F-8041 DO modules (slot2, slot3), and then
connect DN-DO-16DR-A (CN3) to DN-DO-16DR-B (CN1).
CA-3710AM * 4 : 1m 37-pin Male-Female D-sub cable, which used to connect to I/O modules and
the termination boards.

5) Click “Set” and click “Download” to download settings to iDCS-8830, and then close iDCS-8830 utility.

Start testing:
First, users must refer to Section 16.5.1 to know how to set Win-GRAF communication IP address and

Active_IP address, and download Win-GRAF project ("demo_RDN_4"). The following is a description of
testing iDCS-8830. Before testing, make sure all devices are connected properly and then establish the
connection between Win-GRAF and the PAC.

Note: Make sure both of IP addresses of the PC and PAC are on the same network segment. For
example, if the IP address of PAC is "192.168.71.37“ and the Mask address is "255.255.255.0,
set the IP address of PC as "192.168.71.x".
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After connecting to the PAC, click "New Spy1" to open the spy list.

Win-GRAF - demp_rdn_4

File Edit ¥iew Imert Project Took Window Help
- EIEN-YEY YT CaweaE, s aw ) tEmEwio

Wi & 0000 HewSpyl.spl
Bl MName | Walue | Description
5 Hourl n ~
\__l F’mgrams Minutel 4
“&] DO_demo DS Second! 1
“[E) PAC_Time is_Main_dctive TRUE
“[E] RDM_contral iz_Backup_Active
“E1] ReadMe [Only c... is_Main_ready TRUE
“1] Retain_and_timer is_Backup_ready TRUE
[ “Watch [for debugging) is_first_cycle_just_after_switch
¥ sSoft Seope is_Main_L&N1_ok TRUE
b & iz_Backup_LAM1_ok TRUE
iz_Alive_part_ak TRUE
iireBimdingecertCtion is_Passive_ready TRUE
s‘g Global defines is_fctive_LAM1_ok TRUE
- :_LAN1_ak TRUE
. M1_enor_status I Value : 0 ok . non < enor. LAN erar status of the 1st FCM-MTCP.
Click "New Spyl" o BOLANZ enor_status 0 Value 0 ok , nor-zera: enor. LAN error status of the 2nd FCM-MTCR
B0 FCM1_mode 32 Value : 1680020 : Master, 1680021: Slave. Modbus start-addr = 513. Redundant mode of the 1st FCM-MTCP.
iDCSE830_FCM2_mode 33 Value : 1680020 : Master , 16H0021: Slave. Modbus stat-add = 513, Redundant made of the 2nd FCM-MTCP.
DCSBE30_FCM1_status 16 Walue : 16#0000: Empty . 16#0007: Timeowt , 1680002 Undefined . 1680010: Momal. Modbus-addr = 514, FCM1 status.
DCSBE30_FCM2_status 18 Walue : 1680000: Empty . TEH#0007: Timeout , 1680002 Undefined , 1680010: Mormal Modbus-addr = 514, FCM2 status.
IDCSBE30_FPM_status 3 Walue: 040000: Mo FPM plugged . 0:00070: FPM1 Good / FPR2 OFf | 040002: FPM1 OFf / FPMZ Good | 0x0003: Two FPM are Good. Modbus-addr = 516,
iDCS8830_System_minor_fault_status 1} Walue: 0 nomnal , non-zero: something wrong [refer the iDCS-8830 software manual). Modbus-addr = 517 /518, System minar fault status.
iDCS8830_System_major_fault_status o Value: 00 marmal | non-zera: something wrong [refer the iDCS-8830 software manual]. Madbus-addr = 519 /520 . System major fault status.
iDCSE830_io_slat_status Value: 1680001: Erpty , 1680002 Halt, 16#0004: Boctup, 16#0008: Bootloader, 16#0010: Pre-operation, 168#0020; Operation, 1680040; Stop. Modbus ...
iDCS8830_ia_slat_status0] 32 Value: 1680001: Erpty , 1680002 Halt, 16#0004: Boctup, 16#0008: Bootloader, 16#0010: Pre-operation, 168#0020; Operation, 1680040; Stop. Modbus ...
IDCSEE30_io_slot_status[1] 32 Walue: 1680001 Empty . TE#000Z: Halt, 16#0004: Bootup, 16#0008: Bootloader, 1680010: Pre-operation, 16#0020: Operation. 1T6#0040; Stop. Modbus ...
IDCSEE30_io_slot_status]2] 32 Walue: 1680001 Empty . TE#000Z: Halt, 16#0004: Bootup, 16#0008: Bootloader, 1680010: Pre-operation, 16#0020: Operation. 1T6#0040; Stop. Modbus ...
iDCSBA30_io_slot_status{3] 32 Walue: 16H0001: Erpty . 1680002 Halt, 1680004: Boohup, TE#0008: Bootioader, 16#0010: Pre-operation, 16H0020: Operation, TEH0040: Stop. Modbus
iDCSBA30_io_slot_status{4] 1 Walue: 16H0001: Erpty . 1680002 Halt, 1680004: Boohup, TE#0008: Bootioader, 16#0010: Pre-operation, 16H0020: Operation, TEH0040: Stop. Modbus
iDCSE830_ia_slat_status(S) 1 Yalue: 1640001: Erpty , 16H0002: Halt, 16H#0004: Boctup, 16#0008: Bootloader, 1640010: Pre-operation, 16#0020; Operation, 1680040; Stop. Modbus ...
iDCS8830_ia_slat_status[B) 1 Value: 1680001: Erpty , 1680002 Halt, 16#0004: Boctup, 16#0008: Bootloader, 16#0010: Pre-operation, 168#0020; Operation, 1680040; Stop. Modbus ...
iDCSHE30_io_slot_status[7] 1 Value: 1680001 Empty . 1680002 Halt, 16#0004: Bootup, 16#0008: Bootloader, 1680010: Pre-operation, 16#0020: Operation. 16#0040; Stop. Modbus ...
DCS 8830 Io_smergency_status Walue: 0 OK. . Yalue: TERD00: cable break-off , 16#0020; CIC eror. Modbus start-addr = 609, 10 Emergency status of the iDCS-8830 % slot 0~ 7
IDCSEE30_io_emergency_status(0] 1} Walue: 0 OK. . Yalue: TERD00: cable break-off , 16#0020; CIC eror. Modbus start-addr = 609, 10 Emergency status of the iDCS-8830 % slot 0~ 7
iDCSBA30 in emergency status(1] - 0 Walue: 0 0K, Walue: 16#0100: cable break-off . 1640020 CIC enor. Modbus start-addr = B09. 10 Emeraency status of the iDCS-85330 s shat 0~ 7 b
4> 10 Drivvers “ariables DO deme | NewSppl " PAC Tme RODN control Readhe Retzin and timer
Runtime b4
4 ¥ | Build Cross references Runtime - Call stack Ereakpoints Digital sampling trac: Code Checker
Read C RUM(192.166.7L.37:5020 ) Al 0,252 1079 % 18 287,72 100% gk

iDCS-8830’s Communication Status:

Name iDCS8830_LAN1 error_status iDCS8830_LAN2_error_status

1. Unplug (or plug in) the LAN cable of the 1st FCM-MTCP. Value: Non-0 (or 0).

Test Steps .
2. Unplug (or plug in) the LAN cable of the 2nd FCM-MTCP. Value: Non-0 (or 0).

Return Value | 0: Communication OK; Non-0: Communication Error

af the 15t FCM-MTCP.

|DESEESEI LAMZ eror_ status 0 YWalue I:I ak. ., non-zera : emar. LAM error status of the 2nd FCM-MTCP.

iDCS-8830’s Power Status:

Name iDCS8830_FPM_status

1. Unplug (or plug in) the power cable of the 1st FCM-MTCP. Value: 2 (or 3).

Test Steps
P 2. Unplug (or plug in) the power cable of the 2nd FCM-MTCP. Value: 1 (or 3).

0: No FPM is plugged. 1:FPM1 Off ; FPM2 Good.

Return Value
2 : FPM1 Good ; FPM2 Off. 3 : Both of these FPM are plugged.

DCS8330_LAMNT_ermor_statuz 0 Walue: 0: ok . non-zero: emor. LN eror stabus of the 1st FCM-MTCP.
DCSE830 LAMZ emror_statuz 0 Walue : 0: ok, non-zero: emor. LAM ermor statuz of the 2nd FCM-MTCP.
DC58830_FCMI1_mode 32 Walue - TEH0020 : Master . 1T680027: Slave. Modbus start-addr = 513, Redundant mode of the 1zt FCM-
DCS2830_FCM2Z_mode x] Walue : TEHO020: Mazter , TEH0027: Slave. Modbus start-addr = 513, Redundant mode of the 2nd FCM
DCSEE30_FCMI_status 16 “Walue : TERO000; Ernpty . 16R0007: Tirmeout , 16H0002: Undefined , 1680010: Mormal. Modbus-addr =
DCS8830_FCM2_status 16 YWalue : TEH0000: Emphy | 181¢EIEIEI1 Timeout , 1680002: Undefined | 'IE#EIEHEI Hormal Modbus-addr = !
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FCM-MTCP’s Redundant Mode and Status:

iDCS8830_FCM1_mode

iDCS8830_FCM2_mode

Name . .
iDCS8830_FCM1_status iDCS8830_FCM2_status
Unplug the 1st FCM-MTCP module (FCM1).
iDCS8330_LAMT_emor_stabus 120 Walue : 0 ok, non-zero: ermor. LAM ermor status of the st FCM-MTCP.
Test Ste iDCS8830_LANZ eror_status 0 Yalue : 0 ok , non-zero: error. LAM erraor status of the 2nd FCM-MTCP.
P iDC58330_FCMI_mode 32 Yalue : TERO0Z0 : Magter , 1680021: Slave. Modbus start-addr = 513, Re
iDC58330_FCMZ2_mode 32 Yalue : TERO0Z0 : Magter , 1680021: Slave. Modbus start-addr = 513, Re
IDCS8330_FCh1_status 1 Yalue : TERO000: Empty , 16#0007: Timeout , 1680002 Undefined |, 16:
iDCS8230_FCMZ2_status 16 Yalue : TEH0000; Emply , 16#0007: Timeout , 1680002 Undefined | 16

Description

iDCS8830_LAN1_error_status =130
It means the FCM1 communication error.

iDCS8830_FCM1_mode = 32

The redundant mode still displayed as "32" (Master) because the FCM1 is unplug.

iDCS8830_FCM2_mode = 32

It means the FCM2 is taking over now and its redundant mode is "Master" (32).
iDCS8830_FCM1_status = 1 means that the FCM1 is timeout.

Return
Value

iDCS8830_FCM1_mode /iDCS8830_FCM2_mode

32 : Master 33:Slave

iDCS8830_FCM1_status / iDCS8830_FCM2_status
0: Empty 1:Timeout 2:Undefined 16: Normal

Plug in the FCM1, it will change to "Slave" mode (33), and becomes a normal status (16).

DCS8330_LAMT _emror_status 1]
iDCS3330 LAMZ error_status 1]
iDCSEa30_FCM1_mode a3
iDCSaa30 FCM2 mode 32
iDCSEa30_FCMT_status 16
iDCSEa30_FCMZ statuz 16

" alue
Y alue
Y alue
" alue
" alue
Y alue

0ok, nonezero s ermor, LAM e status of the Tst FCM-MTCPR.

0ok . norezero: eror, LAM ermor status of the 2nd FCM-MTCF.
STEHO020 : Mazter , TEH0021: Slave. Modbus start-addr =513 R
S TBHO020 : Master , TEHO021: Slave. Modbus start-addr =513, R
C1BRO000: Ernpty . 1680007 Timeout , 16R000Z: Undefined , 16
C1BRO000: Erpty . 1680007 Timeout | 16R000Z: Undefined , 16

You can try to unplug the FCM2, and then the FCM1 will become the Master (32) and take over.

DES23330 LAMT eror_status 1]
DCS3330_LANZ_eror_status 130
iDC58a30 FCM1_mode a2
iDCSa330 FCM2 mode 33
iDCS3330 FCMT status 16
DCSEa30_FCMZ2_status 1

Plug in the FCM2 afterward.

DCS8830 LAMT error status

DCS8E30_LAMZ emror_status

iDC52830 FCM1_mode a2
iDC53830_FCME_mode a3
iDC53330 FCM1 status 16
iDC52330_FCMZ_status 16

Y alue
Yalue

alue

W alue
Y alue

Walue :

Walue :

Y alue
Y alue
Walue

Walue :

Y alue

0ok, nonezero: eror, LAM e status of the st FCM-MTCPR.
0ok, norezemo: eror, LAM ermor status of the 2nd FCM-MTCP.
TEROO20 : Master , T6H#0021: Slave. Modbus start-addr = 513, Ry
CTEHO020 : Master . TER0021: Slave. Modbus start-addr = 513, Fi
C1BRO00D: Erpty . 1680007 Timeout , 16R000Z: Undefined . 16
TEH#0000; Ernpty . TERO00T: Timeout , TE8000Z: Undefined , 16

0 ok . non-zero : eror. LAM error status of the Tst FCM-MTCPR.
0ok, norezero: eror. LAM ermor status of the 2nd FCM-MTCP.
S TEHO020 : Master , TERO021: Slave. Modbus start-addr = 513. Ry
CTEHO020 : Master . TEH0021: Slave. Modbus start-addr = 513, Fi
TER0000; Ernpty . TEH0007T: Timeout , TER000Z: Undefined , 16
S 1BRO000: Ernpty . 1680007 Timeaut . 16R000Z: Undefined . 16
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The Status of 1/0 Slot and I/O Emergency:

Name iDCS8830 _io_slot_status iDCS8830_io_emergency_status
Unplug the cable between the 1st F-8040 (slot 0) and the terminal board DN-DI-32DW.
iDL 0 io_slaot_status : 16#0007: Ernply . 16H0002: Halt, 1640004: (003
I DCS8830_1o_slot_status[0] B4 I Yalue: TEHO00T: Empty . T6R0002: Halt, 16#40004: Bootup, 1680003
DCS8830_I0_shot_statuz1] 32 Yalue: TERO00T: Ermphy , TEH0002: Halt, 1E40004: Boatup, 1640003
DCS8830_00_slot_statuz]2] 32 Yalue: TERO00T: Ermphy , TEH0002: Halt, 1E40004: Boatup, 1640003
DCS8330 io_slat_status[3] 32 Walue: T6R0007: Emply , TER000Z: Halt, 1680004: Baotup, 16#0002
DCS58330 io_slat_statuz[4] Walue: 16H0007: Emply , 1680002 Halt, 16#0004: Baotup, 1680003
Test step DCS58330 io_slat_statuz[5] Walue: TEHO001T: Empty . 1680002 Halt, 16#0004: Bootup, 1680008

Sale AEHO001 Fronby dESO00- Halt 1 ES0004- B achae 1ERO005
Note:
The "iDCS8830_io_emergency_status[x]"
works only when the "IOM_x" is set to

DCS58330 io_slat_statuz[]
DC58330_in_slat_statuz[7]
iDCS8830_10_emergency_status
| DC58330_i0_emergency_status(0]

DC58330_i0_emergency_status(1] 1] " "
DCS8330_io_emergency_status(2] 1] DuPIeX Mode.
iDES8BBD_iU_EmErgEnC}'_StatuS[g] 1] [ LB 3 Lo || i )i e || e £ i ) i

Description

iDCS8830_io_slot_status[0] = 64, which means this module (slot0) is stop working.
iDCS8830_io_emergency_status[0] = 256

It means the cable which plugged into this module (slot0) is disconnected.

Plug in this cable and then you can try to unplug others cable for testing.

Return
Value

iDCS8830_io_slot_status[x]
1: Empty 2: Halt 4: Bootup 8: Bootloader 16: Pre-operation 32: Operation 64: Stop
iDCS8830_io_emergency_status[x]

0:Normal 32:CICError 256: Cable Break-off

Redundant DO module:

Name iDCS8830_slot23 F8041 DO
Plug in the 1st F-8041 DO module (slot2).
iDCS8330_in_slot_statuz Walue: TEH0007: Emply |, TEH000Z: Halt,
iDC58830 io_slhat_status[0] 32 Walue: TEH0007: Emply |, TEH000Z: Halt,
DC58330_io_slot_status(1] 32 Walue: T6H0001: Empty , 1T6H0002: Halt,
I iDC58830 io_slat_status[?] 2 I Walue: TEH0007: Emply |, TEH0002: Halt,
iDCS8830 _io_slat_status[3] 32 Walue: T6H0007: Emply | TEH000Z: Halt,
Test step iDCS58820 slotz2 Fa041_DO F-20471 Digital Qutput in the slot 2 - 3 [Duplex mode) of iDCS-8820

iDCS8330_slat23_F041_D0[0]
iDCS8530_slot23_FE041_DO[1]
iDCS8830_slat23_Fa041_DO[2]
iDCS8830_slat23_Fa041_DO[3]
iDCS8830_slat23_FA041_DO[4]
iDCS8530_slt23_FE041_DO[5]
iDCS8830_slt23_Fa041_DO[E]
iDCS8530_slat23_Fa041_DO[7]

F-8041 Digital Dutput in the slot 2 - 3 [Duplex mode] of IDCS-8830
F-2041 Digital Qutput i the zlot 2 - 3 [Duplex mode) of iIDCS-88320
F-3041 Digital Output in the slot 2 - 3 [Duplex mode] of iIDC5-3330
F-3041 Digital Output in the slot 2 - 3 [Duplex mode] of iIDC5-3330
F-8041 Digital Dutput in the slot 2 - 3 [Duplex mode] of IDCS-8830
F-2041 Digital Qutput i the zlot 2 - 3 [Duplex mode) of iIDCS-88320
F-3041 Digital Output in the slot 2 - 3 [Duplex mode] of iIDC5-3330
F-3041 Digital Output in the slot 2 - 3 [Duplex mode] of iIDC5-3330

Description

At first, the LED indicator (called DOO ~ 7) of the 1st F-8041 module (slot2) will light up
sequentially. When you unplug this module, the 2nd F-8041 module (slot3) will take over
and do the same thing. Then, you can view the status value of the iDCS8830 _io_slot_
status[2] is "2" which means this module (slot2) is halted. (Plug in this module again.)
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16.6 Test the Redudant System 2 (Rotation switch: 6 & 8)

Important Notes:

Set the rotation switch properly (Redudant System2: 6 and 8). Make sure that the LAN1, LAN2
and Alive Port are connected properly, and then power on. (Redudant System1: Section 16.5)

The factory default setting of LAN1 and LAN2 is DHCP that must be set as static IP by using

XPAC_Utility.

16.6.1 Download the Redundant Project

Win-GRAF

Ethe

1) Device Requirement:

rnet Switch
e Win-GRAF PAC

fie#3 T\ F #
(Rotary Switch)

Win-GRAF PAC

Cable

XPAC * 2

LAN1 ~ LANZ2:

Ethernet cable * 4

RS-232 crossover cable * 1

Alive Port:

2) Set IP addresses:

The factory default setting of LAN1 and LAN2 is DHCP, set them as static IP by using XPAC_Utility.

KPAC Utility [1.2.7.4] !

File Help

[P Config

LAN 1:

MaC Address: 00-00-E0-70-01-00

twork | Device Information | Auto Execution | Rotary E}{EI ‘I »

LAN 2:

MaC Address: 00-0D-E0-6E-0C-19

@ Use DHCP to get IP address

@ Use DHCP to get IP address

() Assign IP address

H Ba 85 DHCP
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IP Address:  [192.166.1.19 |
Mask: [2s5.255.0.0 |
Gateway:  [192.168.1.1 |

|

DNS Server:  [133,175.1.244

() Assign IP address

IP Address:  [192.168.1.25 |
Mask: [255.255.0.0 |
Gateway:  [192.168.1.1 |

|

DNS Server:  [139.175.1.244
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Note:

When using multiple sets of redudant system (i.e., Win-GRAF redudant system 2), it must assign LAN2

IP address for each set.

1. If Main PAC = LAN2 IP, the Backup PAC must be LAN2 IP + 1.
2. Both the Mask address of two PACs must be the same.

Rotary Switch (6, 8) LAN2 Description
Main PAC (6 P The Active PAC by default (i.e., L1 LED = ON)

ain (6) Please download the Win-GRAF project to this PAC.
Backup PAC (8) IP+1 The Passive PAC by default (i.e., L1 LED = OFF)

For example,
Main-PAC (6):
Backup-PAC (8):

LAN2 IP =192.168.79.25 ; Mask = 255.255.0.0
LAN2 IP =192.168.79.26 ; Mask = 255.255.0.0

LANM 1:

MAC Address: 00-0D-E0-70-01-00
() Use DHCP to get IP address

LAN 2:

MaC Address: 00-0D-EO0-GE-0C-19 [

() Use DHCP to get IP address

I%ssign IP address
IP AMdress:  [192.168.1.25

Mask ‘255.255.0.0

Gateway: ‘

DMS Server: ‘

%ssign IP address I

Main PAC (6) ]

IF ABZII’ESS! 192.168.?9.21.

Mlask

|255.255.0.0

S

Gateveay: |

DNS Server: |

{ " Use DHCFP to get IP address
@) sssign IP address

IP Address:  [192.168.1.7 |
Mask: [255.255.0.0 |
Gateway: | |
DHS Server: ‘ |

[ Backup PAC (8) ]7

MAC Address: D0-0D-ED-6E-DR-59
() Use DHCP to get [P address

LAN 2:

@ Assign IP address

IP Address: |1g2,1aa,?9.22k |

Mask |255.255.EI.D

Gateway: |

N
|
|

OMS Server: |

\

After completing the settings, click the "Apply” button and restart two PACs to apply the IP settings.
Check to see if IP addresses are correct. In addition, the LAN1 IP of Backup PAC will automatically be set
as Active_IP+1 after downloading the project to the Active PAC.
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3) Set the Win-GRAF communication IP address

For the first time to download the redundant project, e.g., demo_rdn_2, enter the LAN1 IP address
of the Main-PAC (6). Refer to Section 2.3.5 - “Communication Parameters".

Communication Settings

Ok

T5 Runtime

Caricel

192.168.1.26:502

i

The communication IP.

4) Set the Active_IP address

Set the Active_IP and Mask address for the " i_redundancy" function depends on the network
environment.

Note: remember to change the Active_|IP address when using multiple sets of redundant system.

10: i_redundancy - Properties

=

Active TP =1921658.73.37
Passive IF =anto

Mask =255 25500
Gateway _IP = disabled

Resexvedl =10

Reservedl =10 — ] ]
Reserved2 =0 If users are not familiar with the setting, refer
Reserved3 =0 . " " .
Reservedd =1 to Section 16.4.1 - "I/O Board" Settings.

5) Download the Win-GRAF project

Click the “On Line” button ( Al ) to download the redundant project to the Main-PAC, refer to
Section 2.3.4 and Section 2.3.5. After it’'s downloaded, LAN1 IP address of the Main-PAC(6) will

automatically be set to the Active_IP address. And then LAN1 IP address of the Backup-PAC(9) will be
set to Active IP + 1.

PCIVFETCESB1

IP Information | 1Pve Information

Internet Protocol (TCP{IP)
Static

oKf x|

PCIVFETCESB1

IP Information | 1Pve Information

Internet Protocol (TCP{IP)
Static

oK] x|

Address Type: Address Type:

IP Adldress: 192,168.79.37 IP Address: 192.168.79.38

Subnet Mask: 255.255.0.0

Default Gateway: T

]

Subnet Mask: 255.255.0.0

]
;

Default Gateway:

LAN1 IP address and Mask
of the Main-PAC (Active).
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LAN1 IP address and Mask of
the Backup-PAC (Passive).
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6) Change the Win-GRAF communication IP address to the Active_IP address
Right now, Win-GRAF will show "Communication error" because the current IP address of the
Active-PAC is automatically set to the Active_IP address. Click the “On Line” button again to stop the
connection between the Win-GARF and the PAC.

A —

Stop the connection.

Next, change the Win-GRAF communication IP to the Active_IP address so that this project will
always download to the Active-PAC whenever the user wants to debug or change it.

Communication Settings

O

[TE Runtime v]

Cancel
192 168.759.37:502
Browse

192.168.1 26.502 N The communication IP.

192168.73.37:502

Help

ik g

To view the status of Win-GRAF redundant system in the "Variables" window. Refer to Section 16.4.1
|/O Boards Settings to see the description of the “i_redundancy” function.

Test:

1. After unplugging the LAN2 cable of Backup PAC, it will automatically synchronize data through LAN1.
2. After turning off the Main PAC, the Backup PAC will become Active PAC (L1 LED = ON) °

OO0 0 [Variables]
I Mame | Walue | Type | Dim. | Atib. | Syb. |
2} Global variables
[=l RETAIM variables

=l 1%IX9 - i redundancy

The Main-PAC is Active-PAC now.

%61X9.0=is_Main_Active TRUE
%1%9.1=is_Backup Active BOOL [nput [
[ %I%9.2=is_Main_ready TRUE ]EJDDL —»| v Main-PAC and Backup-PAC are
%1X9 3=is_Backup read TRUE BOOL
‘%ms_a:isfﬁrst_cﬁﬁe Jugt_aﬁer_switch BOOL ready and LAN1 IP addresses are
/%IX3 5=is_Main_LAN1_ok TRUE \BOOL function normally.
%IX9.6=is_Backup LAN1 ok TRUE  |BOOL v' Alive Port (RS-232) are function
%IX9.7=is_Alive_port_ok TRUE  [BooL normally.
%61X9.8=is_Passive_ready TRUE BOOL v’ Passive-PAC is ready.
%6lX9 9=is_Active LAN1 ok TRUE BOOL
%IX9 10=is_Passive_LAN1 ok TRUE  [BoOOL d Both LAN1 IP addresses of
@lKE.‘H=iS_EEIC|{up_dEtEI_DI-{ 2 BYTE Active-PAC and Passive-PAC are
function normally.
) v" Using LAN2 to synchronize data.
Note: If the value of the channel 11 is 0, make sure both the

LAN?2 IP of two PACs are correct.
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