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How to program an XP-8xx7-CE6 redundant system (with I-87K8
expansion base or Modbus I/0O or other 1/0) ?

Advantage more than the WP-8xx7 redundant system:

1. The PC / HMI / SCADA can connect to only one IP address (the “active_IP1” address) to monitor /
control the XP-8xx7-CE6 redundant system (The “Active_IP1” address will auto-switch to the active XP-
8xx7-CE6 's LAN1 or LAN2 port).

2. The running speed of program in the XP-8xx7-CE®6 is faster than the WP-8xx7. The windows behavior is
much smooth than the WP-8xx7.

User can download this paper and demo programs at the following web site.
FAQ document and emo programs: https://www.icpdas.com/en/faqg/index.php?kind=280#751 > FAQ-
138.

Data Sheet:
http://www.icpdas.com/en/download/index.php?nation=US&kind1=6&kind2=15&model=&kw=isagraf

1.1 : Configuration of serval redundant systems

The first configuration is using two XP-8xx7-CE6 PAC to connect one or more |-87K8 expansion base (each
[-87K8 base can have max. eight I-87xxxW 1/0O cards in it). One or more stations can join together as the
following figure. Each station contains one or two NS-208 (or RSM-208) and two XP-8xx7-CE6
controllers and one or more |1-87K8 base with I-87xxxW 1/0O cards.

- m = NS-208 or
RSM-408
NS-208 or
RSM-408 Ethernet
Main Backup
PAC PAC
COM3
RS-485 XP-8047-CE6 XP-8047-CE6
RS-485
| [ | ]
I-87K8 base
+ 1-87xxxW cards
Station 2 Station 1

Configuration 1 (demo program : “faq138_1.pia” )
If the application installs non-Modbus devices and non-DCON 1/0, please refer to section 1.7.
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The second configuration is using two XP-8xx7-CE6 PAC without I/O or connect some other devices by
serial ports(for example, using both XP-8xx7-CE6 's COM5:RS-232 to link one  1-7530 respectively to
become CAN signal to connect other CAN/CANopen devices ). Both PAC's COM3: RS-485 should
connect to each other in this configuration. Can use only one NS-208 (or RSM-208) or two in each station

PC'HMI'SCADA
. m NS-208 o1

RSN 408 !l.
— A
NS.208 or g
RSM-408 Ethernet
Main Backup
Lk PAC
COM3 -
RS-485 XP-8047-CE6 ‘st XP-8047-CES
COM3 link to COM3
Station 2 Station 1

Configuration 2 (demo program : “faq138_2.pia” )

If the application installs non-Modbus devices and non-DCON 1/0, please refer to section 1.7.
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The third configuration is using two XP-8xx7-CE6 PAC to connect one or more 1-87K8 expansion bases
and connect some Modbus RTU devices (or Modbus ASCII devices) by one or more serial ports . Can use
only one NS-208 (or RSM-208) or two in each station.

PC/HMI'SCADA
. s m NS-208 o1 =03
RSM-408 _ ![.
S —

NS-208 or g
RSM408

Ethernet

Backup
PAC

COoM3 XP-8047-CE6

RS-485

I-87K8 hase + I-87xxxW cards
RS-485
Modbus Modbus . ..
Station 2 Device Device Station 1

Configuration 3

If the application installs non-Modbus devices and non-DCON 1/0, please refer to section 1.7.
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The fourth configuration is using two XP-8xx7-CE6 PAC to connect some Modbus RTU device ( or
COM3: RS-485 should connect to each other in this configuration.

PC/HMI'SCADA

1

NS.-208 or g

RSM-408

r_ t
XP-8047-CE6

Ethernet

COM5:R5-232

Backup
PAC

XP-8047-CE6

4/33

COM3 EQEE i-TEED'
RS-485
COMS3 link to COM3 RS-232 to 485
i-7520 Conveter
RS-485
Modbus Modbus .
Device Device
RS-485
| |
Modbus Modbus
" Device Device _
Station 1

Configuration 4
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1.2 : Configure both PACs and all I-87xxxW 1/0 cards in the 1-87K8 expansion base

Note: The ISaGRAF driver version of the XP-8xx7-CE6 redundant system should be version 1.14 or later
version. If your XP-8xx7-CE6 's ISAGRAF driver version is older, it's better to update it. (visit
http://www.icpdas.com/en/download/show.php?num=368&nation=US&kind1=&model=&kw=isagraf
for new driver)

Important note : Please must do the settings of the following item 1 to 3 to make the XP-8xx7-CE6
redundant system work properly. If user don't do the below settings (especially item 1 and 2), the XP-
8xx7-CE6 redundant system may happen some errors like “IP conflict” and “communication broken” .

1. Set the Hardware IP address of both XP-8xx7-CE6 (at rotary switch position 0) as different address than
the IP address assigned in the "/RDN_New2” in the 10 connection window. For example, only set the first
number as different one and remain the other three numbers as the same and set all Mask as
255.255.255.0

For example, if the “RDN_new?2"” setting in the 10 connection windows are as the following,
Redundant IP:  (Rotary switch at 7: Main and 9: Backup)
Active_IP1=192.168.2.100
Active_IP2 =192 .168.2.101
InActive_IP1 =192 .168.2.102
InActive_IP2 =192 .168.2.103.

Then we can set the hardware IP address (at Rotary switch 0) as the below.
Hardware IP: (both PAC at rotary switch 0)
Main PAC 's LAN1 = 200 .168.2.100
Main PAC's LAN2 = 200 .168.2.101
Backup PAC's LAN1 =200 .168.2.102
Backup PAC's LAN2 =200.168.2.103

Refer to the next page for an example.
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For example, the setting in the “faq138_1.pia” project is as the following figure.
RI=TES
File Edit Tool: Option: Help
SIEEE LIRS A=
[0 ] «| v ref = 15BFA =
cmamn| Active IP1 = 192.166.2.100
cmmn| Active IP2 = 192.168.2.101
cmaan| InActive IP1 = 192.168.2.102
cmmn| InActive I1P2 = 192.168.2.103
“aut| Remote 10 type = 3 I
[ & ] mea| RDN BREAK TIME = 250
| reserved = 0
em rdn_new? maan| reserved = 0
B = RDN_ip n+ mmmn| reserved = 0
-] = M_or_B SRahd @ is_Active |

Then turn the rotary switch of both XP-8xx7-CE6 to 0 and then power on them. After booting up, set the

Hardware IP( means the IP address at rotary switch 0) as below (set all Mask as

255.255.255.0)

Hardware IP: (rotary switch at 0)

Main PAC's LAN1

Backup PAC's LAN1 =200.168.2.102,

=200.168.2.100, Main PAC's LAN2 = 200.168.2.101

Backup PAC's LAN2 =200.168.2.103

run [Start] > [Setting] > [Control Panel] on the XP-8xx7-CE6 's VGA monitor
run “Network and Dial-up Connections”
Then set “IP address” and “Subnet Mask” of both “LAN1” and “LAN2” .

o4 “ 4
Lg '_, Lo '_,
BT PQL
FETRESEL! FETCESEZ
LANT LANZ

'PCINFETCESBY' Settings

IP Adddress |T'-.Iarne Cervers I

An IP address can be
automatically assigned to this
cormputet. If your netwaork
does not autoratically assign
IP addresses, ask your netw
adrministrator for an addres
and then type it in the space
provided.

() Chitain an IP address via DHCP

IP Address:

200,168, 2 100
1255.255.255. 0 |

Subrnet Mask:

Diefault Gateway: | e g |

ICP DAS Co., Ltd. Technical document




Classification ISaGRAF English FAQ-138

Author Chun Tsai Version 1.1 Date  May.2011 Page 7/33

2. After setting the proper hardware IP address, run the XPAC Utility (should be version 1.0.2.5 or later
version) to check the “Manual Save To Flash” . Then run “File > Save and Reboot”.

Note :DO NOT check the “Auto Save To Flash” for the XP-8xx7-CE6 redundant system.

XPAC Utility [1.0.2.5]

File Help

Save [
cave and Reboat ork IDevice Infar mation If-‘«ut:u Execution I Rotary Execution I M[] |

&etu:uut 3
Restore Utility Default Settings

Exit

Welcame to use XPAC Litility
This tool will help you easy to
use XPAC CE series,

Task Bar setting:
[ Auta Hide

[ shways On Tap

‘53?1 \PA(J W INCE bfrlﬁ'ﬁ HIVE Registry:
Li MR NS Y O Auto Save To Flash (DEFEUlt}

(® Maunal Save To Flash
\2

Configure the synchronization with a time server Configure

After answer “OK” to the pop-up dialog, the XP-8xx7-CE6 will reset once automatically.
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When the XP-8xx7-CE6 booting up completely, set both XP-8xx7-CE6 's COM2 as “Modbus RTU slave

Port”. Then click ok and reset the XP-8xx7-CE6 once to make the setting happen. This COM2 setting is for
downloading the ISaGRAF project .

KP-Bux 7-CEG ISaGRAF Driver

sotong | weh | ahout |

r Canl an
Slave Migher ; lj

Mochus RTU Save Port FI:NZ

Baid Rate EETN A WadFy. ..

r Froiect

Current Apolicshion |~\-|:|_'-'I:l:t3, [581 1=1956, I5A1Z=376 Celece
Elzpsed Time k:0:dz:s

Configuration Setting

rizonfiguration Setting |
Slave Il __J
Modbus RTU Slave Port W __ Select
' COM2 19200
Baud Rate {15200 || [N, B 1

|
| Cancel

Note: The PC / ISaGRAF can download the ISaGRAF project to the XP-8xx7-CE6 redundant system only

when they are booting up at rotary swtich 0. The position 7 and 9 are for running the redundant
system (not for downloading project) .
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- [3aGRAF - FAQ138 1 - Programs - | Ellﬂ

File Make Project Toole Debng Option:  Help

BHSE DEn| =X mi| e
Begin: e} GO 7K87K I
RDN_data
2 GOT — |

PC-PLC link parameters x|

Target Slave Mumber: |'I | | k. I

3

Communication part;

Contral
Time out [secands] x|
Rietries:
Baudrate: | 192010 jl | ak
Paily [rone |
Format | & bits, 1 stop ~| -
Flow cantrot | [rone ~|

3. If the redundant system has the 1-87K8 (with 1-87xxx cards) expansion unit installed, like the
configuration 1 and 3 listed in section 1.1 of this paper, please must run PC / DCON utility to configure all
the 1-87xxx cards in the I-87K8 once (includes the settings of Address, baud-rate, checksum, ...) .

For example, the “faq138 1.pia” project uses two XP-8047-CE6 's COM3:RS-485 to connect one I-87K8
base and there are three 1/O cards in the |1-87K8. They are I-87053W (16-Ch. D/I) and I-87057W (16-Ch.
D/0) and I-87017W (8-Ch. A/l). Please must configure these three I/O cards as the following settings by
the DCON utility before running the “faq138_1.pia” project.

[-87053W :
address : 2, baud-rate : 9600, checksum disabled
[-87057W :
address : 3, baud-rate : 9600, checksum disabled
I-87017W or I-87017RW :
address : 4, baud-rate : 9600, checksum disabled, format: 2's compliment
range-type of Ch.1to 8: +/- 10V

Note: All remote RS-485 |-7000 A/l modules and remote I-87xxxW A/I cards connectted by the ISaGRAF
PAC must using format “2's compliment”, or they will become disconnectted.

All the “baud-rate” and “checksum” setting of all remote I/0O modules must use the same setting as the
setting in the ISASGRAF PAC 's “bus7000b” .
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ISaGRAF - FAQ138 1 - 150 connection

k.

| 0]
4 |
| & |
BN
-
a
EN:

=y
= 1
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1.3 : Program the redundant system

This section lists the example project “faq138_1.pia”. User may download this project file from
https://www.icpdas.com/en/fag/index.php?kind=280#751 .Then restore it to the PC/ISaGRAF.

I;EIS&GR!LF - Project Management _ ||:|| X
File Edit Project | Tool: Options  Help

| ] Lrchive | 2. |
H3A Libraries Comumon data =
sofgr_02 Import I program T (v iopdas com=FAD=S0_
it4 —
W hrohive - Projeots X[z
Wworkbench Archive

[ « | |aldurcem - Backup |

tt3a dal01008

it3b Engine

. Restore :l

1w mbuz_s g

¥100507g myap3 Claze |

z8092_Mm myapply: — —

28092_02 qiananfri

z8092_03 r_w_modb Help |

z8094_M simpleld

z8034_0z2 gofgr_O1

zh034 03 sofgr_02

=8094_04 — |zq_01

8034 05 1 |zg 02 | ¥ Compress

—Archive location

D:ATERPY Erowse | ‘

Project structure:

The “faq138_1" project contains two Ladder programs and one ST program. The “GO_7K87K” must place
on the top-most position followed by the “RDN_data” program. Then place the “GO1” program after the
“RDN_data” .

.= ISaGRAF - FAQ138 1 - Programs ol XI|
File Make Pmoject Tools Debug Options Help -- ISaGRAF - FAQ138_1 - Programs
B HSE DEM *Xie mip 2@ %/ Fe Ml Bopet ook Debug Option

Begin @ GO 7KB7K Link RU-7P8 Open cuo |5 X |
RDN data Dictiomary Lirk R
e GO =
Parameters
Diary
Begin: RDM_data (Structured Text) Hew
Program comment text
Eename/Tdove o

L [
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Variable declaration:
Boolean :
Please must set “RDN_INIT” 's initial value to TRUE.

% [SaGRAF - FAQ138_1 - Global booleans oy ]

File Edit Toolr Options Help

| | & 00 @ ==xBd

Eu=1

Boolean ]Integers.ﬁeals | Timers | Messages | FB instances | Defined words |
MWame Acledr Commert

is_Active [irpaLit] aluula] =
Main_ok i) 0000
Backup_ok [irpoust] no0o
Main_is_active [irLt] nana
Backup_is_active [irpait] 0aoo
Active_LAN_plugl [input] naoo
Active_LAN_plug?2 [input] oaoo
BRDN INIT [irternal] 0oaa et inttial value st TRLUE
COMM_OK?Z [irternal] 0000
oMM oK R
COMM_OKA [irterril] noaa

irit | 0000
TMP [irternal] Mo |HDN_INIT | |
IN_ 01 [irternal] 0o0o . —
IN:IJE lirternal] 0000 Comrmeht: |set initial value at TRUE
::—33 memaﬂ Eggg ~Aftibutes - Values

internz
IM:I]E lirternal] nonn % |ntermal Falze:
IN_0& lirterrial] 0000  Input
IN_D7 [interrial] 0ao0  Dutout True:
IN_08 lirternai] 000 =
IN_09 linternal] 0000 " Constant | [v set to tue at init
IN_10 [internal] 0000 T Fetan
IN_11 [irternal] 0000 Diirn:
IN 12 [irterrial] 0oo0o i I:I
IN 13 [irternal] ]
IN_14 [irterrial] 0oo0o
IN_ 15 [irternal] aluula]
IN_16 [irternal] uIun]

i LI
ROM_IMIT (* =&t intial value st TRUE *)
o000 [irternal] (falzetrue)l [=TRUE]

(more Boolean variables on the next page)
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% [SaGRAF - FAQ138_1 - Global booleans 1O

File Edit Tool: Option: Help

| | @00 e | == 4

=1

Booleans ]Integers.ﬁeals | Timers | Meszages | FB instances | Defined words |

Acidr . Comment
ouT 01 lirternal] 0000
OUT 02 lirternal] 0000
OUT 03 lirternal] 0000
OUT 04 lirternal] 0000
OUT 05 lirternal] 0000
OUT 06 lirternal] 0000
QUT 07 lirternal] 0000
OUT 08 lirternal] 0000
OUT 09 lirternal] 0000
OUT 10 lirternal] o000
ouT 11 lirternal] 0000
ouUT 12 lirternal] 0000
QUT 13 lirternal] 0000
OUT 14 lirternal] 0000
OUT 15 lirternal] 0000
OUT 16 lirternal] 0000
Integer / Real : Please must set “This_PAC” to “input” attribution .

%, ISaGRAF - FAQ138_1 - Global inte gersfreals ] =]

File Edit Tool: Optons Help
| | & 00e “x<Bd| a8

Booleans IntesersiResls | Timers | Messages | FB instances | Defined words
Mame Lttrik Acddr. Comment

This_PAC oo0o 1: Wlain PAC | 2 Backup PAC

Vi [internal integer] (0000

¥e [internal integer] (0000

Real ¥i [irternal real] | (0000

Real V2 linternal real] | |0000

B i

Hourl [internal integer] 0000

Minutel [internal integer] 0000

Secondl [internal integer] 0000
T,

Al 1 [internal integer] (0000

Al 2 [internal jnteger] 0000

Al 3 [irternal integer] 0000

Al 4 [irternal integer] 0000

Al 5 [irternal integer] 0000

Al B [irternal integer] 0000

Al 7 [irternal integer] 0000

Al 8 [irternal integer] 0000

ICP DAS Co., Ltd. Technical document
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Timer :
Set “T1” 's initial value as TH#2s

% [SaGRAF - FAQ138 1 - Global timers - 10| x|

File Edit Tools Optons Help
| | @00 €| <«=Ed|«a&|

Booleans | IntegersFeals TMErS | Mezzages | FB instances | Defined words |

Timer ¥ariahle

M ame; |T1 | M etwork Address:

T Comment: |SEt init wal as TH2s
@000

Attnbutes

" St
Iriitial walue: |t1¢23 | 2HH=
% |ntermal
" Constant ™ Retain Lancel

Met

Previous

Extended

M.

10 connection :

LF - FAQ138 1 - Progra _II:II o
=l an ISaGRAF - FAQ138 1 - 1/D connection =1

Project Tool: Debuwg Options Help
File Edit Tool: COptions: Help

ST DED| B Y| Mk
m# GO FKBTK Link RU-57PE Y\ ﬁ|%ﬁ”ﬂl|‘i}{k|l}7ﬁ|ﬁ|

10 tonnectio [0 ] ﬂ v ] ref = A
e GO1 (miee| com_port = 3
mue| com_baud = 9600
d_data (Structured Test) :min| host_watchdog = 0
[4] cmas| watchdog_timer = 32
|M chechsum =D
[&] 1 [
am rdn_new?2
[-] == RDN_ip ne
[-] = M_or_B .
[ 9 | em bus7000b
B = remot ~— ihd

(more 10 connection on the next page)
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File Edit Tool: Option: Help
@ mBen ¢l FER &
(0] | »m ref = 15BFA
cmann| Active IP1 = 192.168.2.100
— maen| Active IP2 = 192.168.2.101
cman| InActive IP1 =192.168.2.102
mmn| InActive IP2 = 192.168.2.103
cmn| Hemote 10 type = 3
[ & | cmn| RODN_ BREAEK. TIME = 250
| reserved = 0
mm rdn_new?s cma| reserved = 0

B = RDN_ip ~, -~ mu reserved =10

(= M_orB ™ ne o is_Active
[ o | em bus7000b ) Main_ok

[-] = remot ru o Backup_ok
[ 4 | @ Main_is_active
@ Backup_is_active
[ 6 | © Active_LAN_plugl
o Active_LAN plug?
]
[2 ]
4
=Y

2 =mBR20cd FR|l S

@ This_PAC)* 1: Main PAC , 2: Backup PAC *)
7]
]
[4] [4 ]
]
[ 6] [& |

mm rdn_new?
[-] == RDN_ip n
B=MorB o
[ | em bus7000b
[-] =2 remot v

ICP DAS Co., Ltd. Technical document
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|_87053 COM_Ok2
I En _ i
2ADR_ BIT_HMH_M
BIZ_Hr_02
BI3_Hr_03
Bl4_Hr_04
BIS_Hr_05
BIE_HM_06
BI7_Hn_o7
BIE_Hr_08
BI9_Hr_09
BI1O_HrM_10
BIT1_HM_11
BI1Z_HM_12
BI13_|HM_13
Bl14_HK_14
BI1S_HM_14
plig Hr_16
|_87057 C O _ O3
I Br (I |
IADR_
OUT_01—B0O1_
OUT_02HB02_
OUT_03-B03_
OUT_04+B04_
OUT_05—BOS_
OUT_08—BOE_
OUT_07BO7_
QUT_08+B08_
OUT_08—B04a_
oUT_10B010_
QUT_ 11— BO11_
OUT_12HB012_
OUT 134B013_
OUT_14—BO14_
OUT_15B015_
OUT_16—B016

(more program on the next page)
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“RDN_init” program :

if RDN_INIT then

RDN_INIT := False ;

TMP := RDN_T(T1) ;
TMP := RDN_N(V1) ;
TMP := RDN_N(V2) ;
TMP := RDN_F(Real V1) ;
TMP := RDN_F(Real_V2) ;
TMP := RDN_B(OUT_01) ;
TMP := RDN_B(OUT_02) ;
TMP := RDN_B(OUT_03) ;
TMP := RDN_B(OUT_04) ;
TMP := RDN_B(OUT_05) ;
TMP := RDN_B(OUT_06) ;
TMP := RDN_B(OUT_07) ;
TMP := RDN_B(OUT_08) ;
TMP := RDN_B(OUT_09) ;
TMP := RDN_B(OUT_10) ;
TMP := RDN_B(OUT_11) ;
TMP := RDN_B(OUT_12) ;
TMP := RDN_B(OUT_13);
TMP := RDN_B(OUT_14) ;
TMP := RDN_B(OUT_15) ;
TMP := RDN_B(OUT_16) ;

end_if;

En

|_87017
@

4 qADR_ M
MIZ2_
MI3_
MI4_
MIG_
MIG_
MIT_

I

Date May.2011

COmMM_Ok4

Page

_AL

—nl_2
—A_3
4
—Al_4
—AI_A
AT

A

17 /33

set as

All the D/I and A/l channels on the I-7000 modules and I-
87xxx cards don't need to set as Redundant data. Their
value are auto-update between both PACs.

However all D/O and A/O channels must set as redundant
data to be exchanged between both PAC.

Some other control data (“internal” attribution) should be
redundant data too.
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“GO1” program:
SYSTIM_R
I er 2no i
HH_Hour1
MM Hhinute 1
So_Hsecond?
BLIMNK OUT_15
I RLUMN Q |
QUT 16
Ty CLE

After finishing all the above programs, compile the project.

- ISaGRAF - FAQ138_1 - Prog _ (ot xi|
Fle | Mske Boject ook Debug Opt (o (o S

take application 2 T argets:
Begir  Xerfy ir | » SIMULATE: “Workbench Simulator =
Touch [SAEEM: TIC code for Motorola
Do |SABEM: TIC code far kel
Application run time Options CCEEM: C source cods [v3.04]

Compiler options

¥ |ze embedded 5FC engine

F' RO R

— Optirmizer:

¥ Bun two optimizer paszes

[~ EvMuate constant expressions

[ Suppress unused labels

[ Dptimize variable copying

[ Dptimize expressions

[ Suppress unused code

[ Dptimize anthmetic operations

[~ Optimize boolean operations

[ Build binary decision diagrams [BLDs]

Select

Unzelect

Upload...

Drefault

il

Cancel

- I5aGRAF - FAQ138 1 - Piog =10l x|

File: Make Project Toolz Debug Cphons Help

B HRETE DED BXi| mi 2

(iR GO_?KE?ﬁ_E?k_m_amﬂ_‘
BDM data Make application code

m=l GO1))

Begin:

ICP DAS Co., Ltd. Technical document
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To easily debug the project and test it, better to add the “Spy lists” as the following.
I=TEY
File Make Project Tools Debug Option: Help
B EHSE DEMN|® Xie mk REs |

Beain: e GO_7K87K Link RU-57P5 i
RDN data
= GOl

o O [SaGRAF - FAQ138 1 - Debugger

_|E File Control | Tool: Option: Help

=10l %]

File Edit Optons Help
e
Matme Walue
g

Select variahle x|

Comment
1: Main PAC | 2 Backup P.

=end of lizt=

Scope: | (Glabal] j| |||| Integer/Feal
[This_PAC Tias
1: Main PAC , 2: Backup PAC Message
Frogram b
47 C function
41 8 [ funchion block, s
Hourl
birte1
Real W1
Real W2
S econdl
Thiz_PALC 1: Main PAC | 2 Backup PAC

0k, Cancel

(more on the next page)

ICP DAS Co., Ltd. Technical document

19/33




Classification

Author

ISaGRAF English FAQ-138
Chun Tsai Version 1.1 Date May.2011  Page

Insert all the following variables to the “Spy lists”, then save it and exit simulation.

j_ISaGRAF - FAQ138_1:[untitled] - List of variables - | Ellil

File Edit Options Help

NRE =M Q

Marmne Yalue Comment

This_PAC ave list | 0 1: Main PAC | 2 Backup PAC
iz_Active FaLSE

Mlzin_ok FalLSE -

et ok Faler x|
Main_iz_active FALSE

Backup_iz_active FALSE Jist1 | | ok
Active_LAM_plugl FALSE e
Active AN _plug2 FalLSE Canzel | i
Haour1 0 —

hirte1 0

Second] 0

COhR_Ch2 FALSE

COMR Ok FALSE

COMM k4 FaLSE

W n

W2 1

T1 %2 =zet init val as T2z

Feal W 0

Feal %2 0

IM_01 FALSE

IM_02 FaLSE

[M_03 FalLSE

QT 0 FALSE

QUT_02 FALSE

QuT_03 FALSE

QUT 15 TRLIE

QUT_1E TRLE

A1 1

a2 n

A3 1

=end of list=

D ISaGRAF - FAQ138 1 - Debugger

File Contral Tool: Optons Help
P @ A

A
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(more on the next page)
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Then move the spy-lists to the right hand side (Workspace). The new created spy-lists will automatically
pop-up every time when using PC / ISaGRAF to connect (debug) the XP-8xx7-CE6 .

- I5aGRAF - FAQ138 1 - Frograms _|EI|£|
File Make Froject Toolz | Detmg Ophon: Help

B ESIDE ke |mEllas]
Biegin; A GO aimmlate A Debugzging Workspace
Ciocuments: “Workspace:
. Link zetup go_7EETE (prograrm)

gol (program)
flist1 [list)
rdn_data (program)

Bedgin: G011 (Ladder Diagram)

ok LCancel
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1.4 : Download the project to the redundant system and test it

download it to both PAC again).
Note: Please DO NOT re-compile the project if modify only the “Link setup” .

-=_[8aGRAF - FAQ138 1 - Frograms - |I:I|£|

File Make FProject TJool: Debug Optons  Help

B HSX DEMm ® x| mi 228

Begin: Frh  E U S & | ink RU-TPS -
RDN_data
_ m@ GOT -
FC-PLC link paramelers il
Target Slave Mumber |'I | | ok I

Cormunication port: Cancel |

Cantrol F
Setup j.,
Time out [zecondsz]; ITIH —
Serial link parameters x|

Retries:
Baudrate: | 19200 | | gk,
PET | nans [ Cancel
Farmat: |8 bits, 1 stop | =
Flaws contral: | nohe j

=
File Make Pmject Tool: Debug Option: Help
O HSE DED SxXi: mf 2%
Begin: [y GO_7K87K. Link RU-37PS
RDN_data

© I5aGRAF - FAQ138 1 - Debugger
File Control Tools Options:  Help
8= rH O RS
=l UM allowed=0 current=3
@ ISaGRAF - FAQL138 1 - Debugger

File Contol Tool: Options  Help

@fs= M or| G| 8D

maximum=4 overflow=0

Mo application

ICP DAS Co., Ltd. Technical document

The following steps are for downloading and testing the “faq138_1" project to the application which
listed in the configuration 1 in the section 1.1. Please first make sure the XP-xx7-CE6 's COM2 has
enabled as Modbus RTU slave port and with baud-rate as 19200 (refer to item 2 listed in the section 1.2) .
Then power off both XP-8xx7-CE6, turn rotary-switch to 0, then power it on. Connect PC to the XP-8xx7-
CE6 's COM2 port by a RS-232 cable to download the project. Both XP-8xx7-CE6 should run the same
project. (If has modified the program, variables, |0 connection, please must re-compile the project and
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After completely downloading the project to the two XP-8xx7-CE6, power off them first. Then turn the
Min PAC 's rotary switch to position 7, while 9 for Backup PAC. Then make sure all the cables (includes
LAN1, LAN2, COM3: RS-485, ...) has been connectted well as listed in the configuration 1 (refer to section
1.1). This “faq138_1" project connect only one 1-87K8 with one I-87053W and one I-87057W and one I-
87017W in it (1/O cards should be configured once as listed in item 3 listed in the section 1.2). Then turn
on both PAC and the I-87K8 (The time for booting up the XP-8xx7-CE6 takes about 75 to 120 seconds).

Note:

1. Each Ethernet cable in the redundant system must be plugged in a fixed port. The Ethernet
communication may have problem if plug an Ethernet cable to different ports. Recommend to stamp a
label on every Ethernet cable and specify ID something like“Main, LAN1”, “Main, LAN2” , “Backup,
LAN1”, “Backup, LAN2”, “iDCS, LAN1”, “iDCS, LAN2” to make sure all of them are plgged in the correct
ports.

2. The“Active_IP1”of this demo is 192.168.2.100. It will auto-switch to one working Ethernet port of the
active PAC. When the active PAC is dead or damaged, the active PAC will switch to the other PAC and
also the“Active_IP1” will auto-swich to one working port of the new active PAC . So the PC / HMI / SCADA
just need to connect this“Active_IP1”(not necessary to connect the“Active_IP2”).The PAC switching time
is about 0.5 second.

3. The new active PAC will not release its control right to the other PAC until it is damaged or its
“Active_IP1” communication is broken.

Then the PC / ISaGRAF can debug the XP-8xx7-CE6 redundant system (rotary switch at 7 and 9) by
ethernet communication. Please connect the IP =192.168.2.100 and port = 502 as below
(The PC's IP should set in the same IP domain as the the XP-8xx7-CE6 's Active_IP1)

-=_[SaGRAF - FAQ138 1 - Programs - |I:||5|
File Make Project Tools Debug Options  Help

B HSD DNED | Xie| mi] 2@l

Begin: el GO FKBYK Link RU-G7PS Uik setup
PC-FL.C link parameters El
Target Slave Mumber: |'I | | ak. I 7
1 Communication port: ETHEF: MET - LCancel |

Control
ohtrol \ Setup |
Time out [zeconds]: 2 :
ETHERNET link parameters

Retries: 1
|ntermet address: |1 92168.2.100 | | ok \4
Part number: |5':'2 | Cancel |

-=.I5aGERAF - FAQ138_1 - Programs -0 x|
File Make Froject Tools Debug Optonz  Help
B EHST NED| % X mH s |
Begin: [Heh GO_FKBYK Link RU-57FS
RDN_data [Dehug
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The “Spy lists” will auto pop-up when PC / ISaGRAF connect the redundant system well.

The below figure shows “This_PAC” as 1, it means the Main PAC is connected by the ISSGRAF. The
“is_Active” is TRUE, it means this Main PAC is currently active. “Backup_ok” and “Main_ok” are TRUE, it
means these two PAC are working well. The “COMM_0K2” and “COMM_0OK3“ shows TRUE, it means the
addr=2:1-87053W and addr=3: 1-87057W in the I-87K8 are communicated well. The “COMM_0OK4” is
False, it means the addr=4:1-87017W are disconnectted (then it need to check the setting of address,
baud-rate, checksum of the I1-87017W is correct or not. The format should set as “2's compliment” for A/I
cards ).

@ ISaGRAF - FAQ138_1 - Debngger 10 =l

File Contral Tool: Options:  Help
@i=] M| & A

RUN allowed=0 current=3 maximum=5 overflow=0

:ﬁ_ISaGRLF - FAQ138_1:LIST1 - List of variabhles
File Edit Option: Help
DB& =Mx| Q|
Mame Commerit
This_PAC 1 1: Main PAC | 2 Backup PAC
iz_Active TRLE
Mlain_ok TRLE
Backup_ok TRLUE
Main_iz_active TRUE
Backup_iz_active FALSE
Active LAM_plugl TRLUE
Active_LAMN_plugz TRLUE
Howr 0
hfirte 0
Seconad 10
OOk TRLIE
COhd Ok TRLE
COM_CkC4 FalLSE
W 1
W2 1
T1 [#2s zet int val az T#2s
Feal_w 0
Feal W2 0
IM_01 FALSE
[F_02 FalSE
[M_03 FalL=E
QT _01 FaLSE
QuT_02 FALSE
ouT_03 FalLSE
ouT 15 TRLIE
OUT 16 TRLIE
a9 n
a2 1
A3 1
=end of list=
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Test 1: Modify the value of “V1” to 11, “V2” to -22, “Real_V1” to 1.01 and Real_V2 to 2.05, then power
off the Main PAC. Check if the control right switch to the Backup PAC (check the value of “This_PAC” and
“is_Active”). And also check if the value of the V1, V2, Real_V1 and Real_V2 are correct or not when the
Backup PAC takes the control.

3 ISaGRAF - FAQ138_1:LIST1 - List of variables =10 x|

File Edit Options Help
DB& =M Q

Matme Comment

Thiz_PAC 2 1: Main PAC | 2 Backup PAC -
iz_Mctive TRUE —
Mlzin_ok FaLSE

Backup_ok TRUE

Main_i=_active FALSE

Backup_iz_active TRUE

Active _LAMN_plugl TRUE
Active AR plug FaLSE

Hour1 0

Minute1 12

Second] o1

Cohbd k2 TRLE

Comb Ok TRLE

COR_ Sk FALZE

W 11

W2 S22 b
T1 #2s zet int val az TH2=

Feeal WM 1.01

Real 2 205
IN_01 F&LSE
N_02 FA4LSE
IM_05 FALSE |

Test 2: Power on the Main PAC (it takes about 75 to 120 to boot up well). Then check if the “Main_ok”
becomes TRUE. Then plug-out the Backup PAC 's LAN1 cable. Check if the control right will release to the
Main PAC. (Remember to plug in the LAN1 cable of the Backup PAC after this testing).

Test 3: Modify the “OUT_01"” and “OUT_02" as TRUE and “T1” as T#4s. Then check if the behavior of the
relative output LED on the I-87057W is correct or not. Then plug out the LAN1 cable of the Main PAC to
see if the control right is released to the Backup PAC. (Remember to plug in the LAN1 cable of the Main
PAC after this testing)

Note:

1. If the COM3 port of both XP-8xx7-CE6 doesn't link the I-87K8 + 1-87053W + 1-87057W + 1-87017W, the
redundant system will not work and the PC / ISaGRAF can not connect them well.

2. When doing switching test (release control right to the other), please make sure the other PAC is
power ON and booting up well already .

3. If the application has no I-7000 and I-87xxx cards installed, please use the configuration listed in the
section 1.5.
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1.5 : The XP-8xx7-CE6 redundant system without linking any I-87K and 1-7000 I/O
This section is for the configuration 2 listed in the section 1.1. The project is “faq138_2.pia” . This
configuration must connect both XP-8xx7-CE6 's COM3: RS-485 to each other.

PC/HMI'SCADA

1

. .. NS-208 or
RSM408

NS-208 org
RSM-408 Ethernet
Main Backup
PAC PAC
COM3 |
RS-485 XP-8047-CE6

COM3 link to COM3

Station 2 Station 1

Project structure:
The “faq138_2” adds one more ST program “Send_3”, however its “GO_7K87K” program is empty

compared with the “faq138_1" project.

-=_[SaGRAF - FAQ138 2 - Programs - |I:I|£|

File Make Pooject Tool: Debwz Options Help
B HSX DEMN |2 X mk| ey
Bedir: [ GO_TK87K Link RU-7PE

RDN data

e GO

Begin: Send_3  (Structured Text)
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The 10 connection of the “faq138_2” is the same as the “faq138_1".
=
File Edit Toolz Option: Help
@ =gR2o ¢l FX 8
(0] ~| »: ref = 15BFA
cmaan| Active IP1 =192.168.2.100
cmann| Active IPZ = 192.168.2.101
ctaan| InActive IP1 = 192.168.2.102
ctaan| InActive IP2 = 192.168.2.103
_mue| Remote 10 _type = 3
[ & ] cmn| RDN_BREAK. TIME = 250
oun| reserved = 0
em rdn_new?2 muen| reserved = 0
B = RDN_ip e | reserved = 0
[[|] == M_or_B U Q| is_Active
[ 9 | em bus7000b @ Main_ok
[-] =2 remot u o Backup_ok
[4 | @ Main_is_active
@ Backup_is_active
[ 6 ] @ Active_LAN_plugl
@ Active_LAN_plug2
i
[ i
x| [18] .2
The “fag138_2” adds one more timer variable - “TMR3” than the “faq138_1".
Timer variables : set initial value of the “T1” to T#2s.
I

File Edit Tool: Options Help

| | & Q0@ =x<Bd| X8|

Booleans | IntegersReals  Timers ] Messages | FB instances | Defined words |
Marme Adttrib. Al Commerit

[irternal] o000 =t init val as T2z
[irternal] o000 triger to send ~** from COM3

ICP DAS Co., Ltd. Technical document
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Boolean variables:  Must set initial value of the “RDN_INIT” to TRUE

%, ISaGRAF - FAQ138_2 - Global booleans =-10] x|

File Edit Toolz Option: Help
| | @ 0@ =B d| a8

Booleans ]Integers.ﬂeals | Timerzs | Messages | FB inztances | Defined words |

ET ] Attrib. Acddr . Commerit

is_Active [irpLat] oo00 =~
Main_ok [inpLt] nooo

Backup_ok [inpt] nooo

Main_is_active [irpL] naoo

Backup_is_active [irpLt] naoo

Active_LAN_plugl [inpt] nooa

Active_LAN_plug? [inpt] nooa

it
RDN INIT [interral] ] =et intial value at TRUE
TMP firternial] 0000

W |
|

Integer / Real variables:

% ISaGRAF - FAQ138_2 - Global integersireals - 10| x|

File Edit Toolz Optons Help
| | & 0@ —x<B 4|8

Booleans Integersifesls ]Timers | Mezsage= | FB instances | Defined words |

Matme Attrib. Ay . Comment

This PAC [input irteger] (0000 1: Main PAC | 2: Backup PAC -
V1 B [irternal integer] {0000
Ve [internal integer] {0000
Real W1 [internal real] (0000
Real V2 [internal real] (0000
B i
Hourl [irternal inteaer] (0000
Minutel [irternal inteqer] (0000
Secondl [irternal integer]|0000

W .
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“GO_7K87K” program: (its content is empty)

“RDN_data” program:

All the D/I and A/I channels on the I-7000 modules and I-
87xxx cards don't need to set as Redundant data. Their
value are auto-update between both PACs.

if RDN_INIT then

RDN_INIT := False ;

TMP := RDN_T(T1) ; However all D/O and A/O channels must set as redundant
TMP := RDN_N(V1) ; data to be exchanged between both PAC.

TMP := RDN_N(V2) ; Some other control data (“internal” attribution) should be
TMP := RDN_F(Real_V1); setas redundant data too.

TMP := RDN_F(Real_V2) ;

TMR3 :=THOs; (*resetas0*)
Tstart(TMR3); (* start ticking TMR3 to triger to send ~** from COM3 *)

end_if;

“Send_3" program :

(* Send '~**' to XP-8xx7-CE6 's COM3 every 50 ms if this PAC is active *)

if is_Active then
if TMR3>T#50ms then
TMP := COMSTR_W( 3, '~**') ;
TMR3 :=T#0s; (*resetasO0*)
end_if;
end_if ;

“GO1” program :

SYSTIM_R
I en eno I
HH_HHaour
MM Nt
oo _oecond

The testing steps of the “faq138_2” is similar as the “faq138_1", please refer to section 1.4.
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1.6 : The XP-8xx7-CE6 redundant system with Modbus RTU or Modbus ASCIl or Modbus TCP device
installed

This section is for the configuration 3 and 4 listed in the section 1.1.
The project for the configuartion 3 can use the “faq138_1.pia” and do some modifications.
The project for the configuartion 4 can use the “fag138_2.pia” and do some modifications.

The main difference is in the 1/O connection windows and should add some “Mbus_xxx” function blocks
in a Ladder program to control the Mobus devices.

For example, the following figure shows both XP-8xx7-CE6 's COM4 are enabled as Modbus RTU Master
port to connect some other Modbus RTU slave devices.

Please refer to the Chapter 8 of the “ISaGRAF User's manual” for more information about programming
the Modbus device .

(http://www.icpdas.com/en/download/show.php?num=333&nation=US&kind1=&model=&kw=isagraf ),

And also refer to https://www.icpdas.com/en/fag/index.php?kind=280#751 > FAQ-075, FAQ-101 , 096,
047, 046.

1=
File Edit Toolz Option: Help
T R A=

a| pian| ref = 107
maan| port_no = 4
tamn| baud = 4800
[aaan] char = 8
taan| parity = 0
smamn| stop_bit =1
mann| timeout = 500
7]

B
-
(=
I:l
=
1]
£
Ma

[-] = RDN_ip ne

[-] = M_or_B L
[ 2 | em bus7000b

[-] =2 remot U
em mbus

B = com_port nes

~
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For example, the following figure shows both XP-8xx7-CE6 's COM4 are enabled as Modbus RTU Master
and COMS5 are enabled as Modbus ASCII Master.

Please refer to the Chapter 8 of the “ISaGRAF User's manual” for more information about programming
the Modbus device .

(http://www.icpdas.com/en/download/show.php?num=333&nation=US&kind1=&model=&kw=isagraf ),

And also refer to https://www.icpdas.com/en/fag/index.php?kind=280#751 > FAQ-075, FAQ-101 , 096,
047, 046.

ww [SaGRAF - FAQ138 2 - /) connection - |I:I|5|

File Edit Tool: Option: Help
SHEEE LR =1

«| ki ref =107
| port_no = 4
mun| baud = AG00
[namn] char = 8
mumn| parity = 0
mamn| stop_hit =1
meen] timeout = 500

P
T e
El — FlDﬁ_ip File Edit Tool: Opftionz Help
= M_or_B 2B eBR2n ¢l FER| &)
[ 9 | em bus7000b (o] « | rraee] ref = 108
[-] == remot vt port_no=5
mus| baud = 9600
gm mbus mus| char =7
B = com_port (4] munn| parity = 0
N ‘man| stop_bit =1
[& | cmann| timeout = 500
]
mm rdn_new?
[-] = RDN_ip ne
[-[|= M_or_B fu
[ 9 | em bus7000b
[-] =2 remot &
mm mbus
[-] =2 com_port n
-

mm mbus_asc e
B = com_port = n=
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For example, the following figure shows both XP-8xx7-CE6 have enabled one Modbus TCP Master to
connect the Modbus TCP device which has IP address 192.168.2.153.

Please refer to the https://www.icpdas.com/en/fag/index.php?kind=280#751 > FAQ-113 and then refer
to the Chapter 8 of the “ISaGRAF User's manual” for more information about programming the Modbus
device
(http://www.icpdas.com/en/download/show.php?num=333&nation=US&kind1=&model=&kw=isagraf ).

And also refer to https://www.icpdas.com/en/faqg/index.php?kind=280#751 > FAQ-075, FAQ-101 , 096,
047, 046.

i
File Edit Toolz Optons: Help
B 2BR20 t08 FR &)
(o] il ‘mue| ref = 168
ban| Device IP=192.168.2.153
mun| Device NET ID =1
steee| Timeout = 2000
(4] cmaee| Min_WWait_Time = 40
saee| Port_No = 502
(5] oeen| Mhich LAN = 0
mun| Reserved = 0
em rdn_new? mun| Reserved = 0
[-] == RDN_ip n+« _mm Reserved =0
[[]= M_or_B . 7]
[ | em bus7000b 7]
[-] = remot o 7]
]
em mbus_tcp
. = To_IP o
-
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1.7: Connecting some other non-DCON 1/0 and non-Modbus devices

The XP-8xx7-CE6 redundant system is enabled when programing the “RDN_new2” in the ISaGRAF 10
connection window. This “"RDN_new?2” will automatically control all the connected  DCON series 1/0
(like the 1-7000 series 1/0, 1-87K4/5/8/9 base + 1-87xxx /0 or + I-87xxxW cards and RU-87P4/8 base+ |-
87xxxW 1/0 cards ) and automatically control all Modbus devices ( like the Modbus RTU, Modbus ASCII
and Modbus TCP devices). The XP-8xx7-CE6 redundant system will only let the active PAC to
communicate with the above 1/Os and devices. The in-Active PAC will not send the command to those
devices until it becomes active (means takes the control right).

However if the XP-8xx7-CE6 redundant system has installed some other non-DCON I/O and non-Modbus
devices, the “RDN_new?2” will not automatically control them. For example, both XP-8xx7-CE6
connecting to some 3rd party communication devices, or both XP-8xx7-CE6 connecting to one I-7530 to
become CAN signal to link other CAN/CANopen devices. These case may happen both XP-8xx7-CE6 will
try to communicate with those devices at the same time. The result will be “communication error”. To
solve this problem, user should add the following similar codes to only let the active PAC do the
communication (let the in-active PAC stand-by).

For example, there is some application which stores data to the Microsoft Database (SQL server) , then
user can use the “is_Active” to let the active PAC to do the writing action to the SQL server.(refer to
https://www.icpdas.com/en/fag/index.php?kind=280#751 > FAQ-135 for SQL server applications)

If is_Active then
(* Do the communication only when the PAC is active *)
* ...%
End_if;
File Edit Tool: Cptions Help
B =mBR2n 4l FX 8

[0 ] +| v ref = 15BFA
cman) Active |P1=192.168.2.100
| Active IP2 = 192.168.2.101
oo InActive IP1 = 192.168.2.102
(4| wan| InActive_IP2 = 192.168.2.103
mm| Remote 10 type = 3
(& | mws) RDM_BREAK_TIME = 250
me| reserved = 0
mm rdn_new? wan| reserved = 0

B = RDN_ip & mme| reserved = 0

[-[| = M_or_B T Q| is_Active
[ 9 | em bus7000b @ Main_ok

[-] == remot s @ Backup_ok
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