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SCOPE

This System Guide provides information on how to install and configure a Sequential Event
Recording system based on the Maxiflex product range. Products include M126x P3 CPU and
M176x 32SOE module.

SOFTWARE COPY AVAILABLE

This manual is available in printed form or in Adobe Acrobat pdf format.
The pdf file is named SGSERRO1.pdf

REVISION HISTORY

Date Revision Comments
November 2006 |1 Initial Issue

COPYRIGHT AND PROTECTIVE NOTICES

1. The Copyright of this document and the associated drawings, is the property of Omniflex and
is issued on condition that it is not copied, reprinted or reproduced or transmitted in any form or by any
means, electronically, photocopying, mechanical or otherwise, nor its contents disclosed, either wholly
or in part, without the consent in writing of, or in accordance with the conditions of a contract with
Omniflex.

2. The publication of information in the document does not imply freedom from patent or other
protective rights of Omniflex or others.

3. Although every intention is made to ensure that performance figures and data are accurate the
company reserves the right to alter without notice any product or specification. Performance figures
and data must therefore be specifically confirmed by the company before they become applicable to
any tender, order or contract.

4. In the case of electrical components, enough data is included in the drawings to allow
maintenance of the equipment. However, if component availability or substitution information is
required please consult the factory for assistance, as it is impossible to include data on every
component in this document.

5. This product is sold without liability for consequential loss of any description.
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1. Introduction

A SER (Sequential Event Recording) system is used to accurately timestamp digital input
changes and stores this information until the user requires it. A SER system typically
comprises of three major components, a CPU, SOE (Sequence of Events) module and an
OPC server. A Printer can also be added to the serial port of the CPU with supporting user
application software. Figure 1 shows a block diagram of basic SER system.
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# Ethernet/ = o
Conet/RS485 _= CANBus i
OPC
2
| 3 w
e b
N
Event Printer Ne=——

Figure 1 - Block diagram of a SER system

The SOE module scans its digital inputs and stores COS (Change of State) information, i.e.
what time the input changed and its status (On or Off) in its internal Buffer. A single Record
of “Input Change Time” and “Input Status” is called an Event. The CPU polls the SOE for
any events which it may be storing. These events get transferred over the CANbus link to the
CPU.

The CPU takes these events and stores them in its own Queue, keeping them until the OPC
server retrieves them or until they are printed by an Event printer. The CPU will not poll the
SOE modules for events unless it has space to store a retrieved event locally in its Queue.

If the events are taken by the OPC server they are stored in a Database on the Computer.
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2. Minimum System Requirements

The following items are required in order to get a basic SER system setup.

Module name

Model Number

32SOE module M176x
M1260E
M1261E
P3 CPU M1262F
M1267B
Maxiflex Base M1022B
Maxiflex Power supply Any
Termination resistor TBA
CANBus Cable (For Remote 10 TBA

applications)
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3. System Installation

3.1 Base Configurations
An SER system can be setup in three basic configurations:

3.1.1 Single Base

This is when the 32SOE modules and the CPU are installed on the same base
with no additional 32SOE modules on any other bases. In this configuration a
CANBus cable is not required for inter base connections. The termination resistor
can simply be placed on the same base as the CPU and the 32SOE.

3.1.2 Multiple Bases

In a Multiple base system, 32SOE modules are spread across different Maxiflex
bases in the system. In this configuration CANbus cables are required to connect
Maxiflex bases together which hold 32SOE modules and the CPU which is going
to be used to transfer the events to the printer or the OPC server. Figure 2 shows
the connection
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Figure 2 — Multiple Base CANbus connections

3.1.3 Redundant Bases
In a Redundant system one needs to ensure that the Primary Controller and the
Secondary Controller each have their own CANbus connection and termination to
the rest of the Maxiflex bases which carry 32SOE modules. In a Redundant
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system no I/O modules should be placed on the Primary/Secondary controller
Maxiflex bases. Figure 3 shows the connection of a redundant system.

g

CAN Cable

CAN Cable

Terminator

CAN Cable

W90 05020U Terminator

Figure 3 — Redundant Bases CANbus connections

3.2 Module Wiring
The 32SOE module is connected to the field wiring through a multicore cable (Model
C1467A) and remote terminal board (Model C6332A). The screen connection should be
wired to earth for EMC prevention. The Terminal and Module Common connections on the
terminal board are either wired together or to a supply depending on your input. Any unused
inputs should be wired to the common line and not left floating. Consult the 32SOE user

manual for wiring diagrams.
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4. System Configuration

Once the system has been wired together some software configuration is needed.

4.1 32SOE Module

Connect to the CPU which is on the same Maxiflex base as the 32SOE module. For
information on how to connect to the CPU please refer to the User manual for the CPU you
are using. Refer to the User Manual for the 32SOE for information on the configuration
options for the module. Once the module is configured ensure that the module can be seen
in the Module Status. Figure 4 shows two 32SOE modules in Slot 4 and Slot 5.

& OmniSet Pro - M1261D DIT Revision & Template File [M126 101 x|

File Edit Remote Data Help

W IEIET T ELY
D Connection Infarmation o7 | Description | Walue |
=1-{*3 Realtime Data a0 1/0 Module User Prog. Status  0000000000000000
-2 Product Status e 1/0 Module b anifest Status 00000000000000aa
[T Time/Date 100 Module in PSU Slot Ay other PSU
{7 Communications o Module in /0 Slot 1 Hone
= 10 Status 102 Module in 140 Slat 2 W
T TP 103 Module in A0 Slot 3 M ore
] Hodle Status Module i /0] Slot 4 1 7, o b1 76
BT Analogue Dutputs 45 Module in 1/0 Slat 5 M1 7604 o M17514 3250E
{71 Analogue Inputs 106 Madule in /0 Slot & Mane
) Digital Outputs 107 Module in [/0 Slat 7 Mohe
{_[ Digital Inputs 108 Module in [/0 Slat 8 Wohe
[ User Program Informatior 109 Module in 140 Slat 3 HNaone
. 110 Module in /0 Slat 10 Mone
- UserSerateh Pad DITs U 00 e in 170 Slat 11 None
te- 2 Configuration 12 Modulsin 140 5i0t 12 None
{3 About this product 113 Module in 140 Slat 13 Mone
114 Module in /0 Slot 14 HNaone
115 Module in /0 Slat 15 are

This itern shows the actual 120 Module inztallad in this 120 Shat.

1 | i
T T FlE&al | [Cocal CPU | [Part:1 - Conets on COM 1 y

Figure 4 — 32SOE modules in Slot 4 & 5 shown in Module Status
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4.2 CPU(s)

This section will discuss the SER system specific setup for the CPU, other configuration
details can be found in the CPU user manual.

4.2.1 Rack Position

For a given system of bases, where all the bases are connected via the same
CANbDus, all CPU’s in that system need to have their Rack position configured. No
two Maxiflex Bases in the system can be assigned the same “Rack position”.
Figure 5 shows the configuration of a CPU to “Local Rack”.

f" Omniset Pro - M12678 P3e-R CPU, DIT Revision 11 Template - |EI|£|
File Edit Remote Daka Help

S IEIECTIEDY

D Connection |nformation Dezcription

&1 £ Realime Data

=t t] Configuration
= {__l Hac:k Settmgs

{_| F!emote Hacks Inztalled
B[] Modules

=7 Cammunications

{7 Ports

(] Modbus

£ Metwork Routing

{{] Subscriptions

H g;;ugs y Set the pozition of the rack according to the system lapout.
i uz Master
[ Redundant

{7 ] Advanced Settings
{57 &bout this product

lﬁ Eﬂ_ l_ ﬁ-_ I_IE| <none> |Local CPU | | Port:E - Conet/e on Metwork Card A
Figure 5 — CPU being configured to “Local Rack”

4.2.2 Event and Time Master

The user needs to decide which CPU in the system of multiple bases will become
the “Event Master” and “Time Master”. The Event master CPU is responsible for
collecting Events in the System and storing them in its Queue. The Time Master
CPU is responsible for setting the current time on the 32SOE modules. Using
Omniset the Event and Time Master setting can be changed for CPU’s in the
system. One needs to be careful that only one CPU in the system be configured
as the Event or Time Master. Having two Event or Time Masters in the system will
result in unacceptable Time jitter and lost Events. Figure 6 shows the setting of
Event and Time Master using Omniset.

In Single base systems the CPU must always be configured as the Event and
Time master.
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f\' OmniSet Pro - M1267E P3e-R CPU, DIT Revision 11 Template
Fil=  Edit

Remote Data Help

=0l x|

D= E s % 82 W =26

{7 Connection Information

ﬂ Realtime Data

E-f*3 Configuration

EI{__[ Rack Seftings

{7] Rack Pasition

{_| Remate Racks Installed
B Modules

E-{7] Eammunicatians

#-{7] Ports

{7 Medbus

{£ Metwork Routing

{1 Subscriptions

) Queues
BRI ] C2N Bus Maste
-{ ] Redundant

F-{7] Advanced Settings
{3 About this product

| Drescription | W alue |
CAN Bus Master Settings

Tirne Sync: Master

DIT

E0330
]

e

CAN Busz Slave Modules

E0331  Local Rack 0000000000000000
E0332  Remote Rack 1 000000a000000000
E0333  Remote Rack 2 000000a000000000
E0334  Remote Rack 3 000000a000000000

ez - this CPU will pall all slave devices on the CAN buz for events.
Mo - thiz CPU will not poll ary devices for events.
There can only be one Event Poll Magter in a Remate 10 gystem,

B [ [F] [#<nones [LocalCPU |

| Port:E - Conetde on Metwark, Card v

Figure 6 — CPU being configured as the Event and Time Master

4.2.3 CANBus Slave Nodes

The CANBus slave configuration tells the Event Poll Master which 32SOE
modules are present in the system. The least significant bit starts from the right
and represents the CPU slot, which is normally zero. The next bit to the left
represents 1/O Slot 1 and so forth up to I/O Slot 15 which is the left most bit. The
bit is set to '1' if the module is meant to be installed in that slot; otherwise it is '0".
Be careful not to set Bits to ‘1’ when a module is not installed as this will result in
a poor event transfer speed in the system. Figure 7 shows modules enabled in

slot 4 in Remote Racks 1, 2 and 3;

e OminiSet Pro - M1267B P3e-R CPU, DIT Revision 11 Template [
File  Edit

Remote Data Help

=10l |

IR TIEERT

{_|' |1zer Program Information
[ User DITs trom G000-5033
-7 Redundant
=-{*3 Configuration
B-{7] Rack Settings
B Modules
EI{__I Communications
E-7 ] Ports
-2 Modbus
{7 Mehwork Routing
. Subscriptions
] Hueues

[_[ CAM Bus haster
-{C ] Redundant
BT Advanced Settings
-{#7 Abaut this product

=

1 | E

DIT | Description | Walue
CAN Bus Master Settings
B0330  Time Sync Master Yes
B0330  Ewent Poll Master es
CAHN Bus Slave Modules
B0331  Local Rack Q000000000000000
B0332  Remate Rack 1 Q00000000007 Q000
F0333 Remote Rack 2 Q000000000071 Q000
F0334  Remote Rack 3 Q000000000071 Q000
10 Modules ke the 170/ 32 SOE modules support an -

additional high speed communications bus refered to as the CAN
buz. Sequential events are ransmitted an thiz bus ba a cantralling
CPU that manages the CAM buz. Two main activities occur on the
CaM bus namely, Time Synchronization and Event Polling.

Time Synchronization may only be controlled by a zingle Master to
nnnnnnn e mb =l Amisimmm mrm s lee i

=

ke b mrnm Hienm

lﬁﬁﬂ_l?ﬁ_l_lﬁ| <Honer |L|:ucal CFU |

| Part:E - Conet/e on Metwork Card o

Figure 7 — 32SOE modules enabled in Slot 4 in Remote Racks 1, 2 and 3
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Once the installed modules have been enabled as Slave Nodes one can check if the
modules are online by clicking on the CANBus Master Status group. A ‘1’ in the Bit
pattern means that the module is online, while a 0 means that the module is either
Not present, Not responding or not configured to be present in the CANBus master

configuration mentioned above. The Bit patterns shown here should match the
configured pattern in the CANBus Master configuration shown in Figure 6. Figure 8
shows the CANBus Master status.

£ omniSet Pro - M1267E P3e-R CPU, DIT Revision 11 Template [0 I ]
File Edit Remote Data Help
DS d &[g8u =26
m Connection |nfarmation OIT | Description [ walue [
E-{* Realtime Data 230 Local Hack 0000000000000000
- Product Status Remote Back 1
-] DateTime 292 Femoate Rack 2 000000000007 0000
293 Femate Fack 3 000000000007 Qo0

E-{7J Communications
[_|' M ebworking Status
[_|' todbus Master Query Triggers
s Modbus Master Luery Status
[_|' Subscription Status
[_|' (Queue Status
S| CAH Bus
{7 140 Status
~{ZJ User Program Information
[} User DITs from EDOO-E033
#-{7J Redundant
[-{* Configuration
-{%7 About thiz product

aster Statuz

Thig bit pattem indicates which CAM bus modules are currently on-
line for the Remate Rack 1 i.e. the CAM bus modules that are
inztalled on the same baze as this CPLU.

The leazt significant bit starts from the right and reprezents the
CPLU zlat, which iz normally zero. The next bit ta the left represents
170 Slot 1 and zo forth up to 10 Slat 15 which is the left most bit.
The bit iz zet ta 1" if the module iz on-line, othenwize it iz '0°%

lﬁl@l_l?[gﬁl_lﬁl <noney |Local CPU |

| Poit:E - Conetfe on Metwork Card Z

Figure 8 — CANBuUs Master Status
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4.2.4 Queue Configuration

The Queue configuration needs to be done for the CPU which is the Event Poll
master. A detailed description of the Queue Service can be found in the CPU
Manual. The user needs to decide which Queue Heads are going to be used and
set them to Master. All unused heads must be set to Slave. Figure 9 shows Head
0 being configured as a Master Head

4.2.5 Redundant System Exceptions

f OmniSet Pro - M12676 P3e-R CPU, DIT Revision 11 Template

File Edit Remote Data Help

=]

D || 2| o 82 mom =2 6

--{*7 Connection Infarmation
[#-{*3 Realtime Data

=-{*3 Configuration

&[T Rack Settings
{_| Modules

E|{__| Communizations
{7 Ports

E-{7 Modbus

{_[ Metwork, Routing
' {4 Subscriptions

Lueues

----- ({1 CAN Bus Master
[ Redundant

-7 ] Advanced Seftings
-2 &bout this product

DIT | Dezcription

I Walue

Setup

Head 1
Head 2
Head 3

Queue Heads

b azter Head
Slave Head
Slave Head
Slave Head

M azter Head - this head may not be pushed by the queue Tail. i.e.
niew record information is lozt when the queue is full. It also means
that the other heads are not able to push thiz head when they
reach the zame position in the queue.
Slave Head - this head may be pushed by the Tail when the
queue iz full Le. new records will ovenwrite old records in the
queue. In addition, the ather heads may puzh this head when they
reach the zame position in the queue.

lﬁﬁﬂ_l_l—‘f_l_lﬁ| Lnaner |Luca| CPU |

| Port:E - Conet/e on Metwork, Card

e

Figure 9 — Head 0 configured as a Master Head

Redundant systems have a unique configuration because both the Primary and
Secondary controller have the exact same configuration with respect to the SER
system. When one controller is Active the other is always in Standby. A Standby
CPU never polls for Events or sends Time messages, even if configured as a
Time/Event Master. The same configuration is needed in both CPU’s so that
when the CPU’s switch over the new active CPU can carry on in the exact same
manner as the previously Active CPU.

SER System Guide
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4.3 OPC Configurator

This section describes the SER specific configuration of the OPC configurator. It assumes
the reader has installed the OPC configurator and has prior knowledge of its operation and
setup. Information can found in the OPC configurator user manual.

Launch the configurator, right click on Address Space -> New - > Port. Give the Port a
Name and Select which Port you wish to communicate with on the Event Master CPU. Click
“Apply”. The Port you select must support the Conet Protocol. If Ethernet (Conet/e) is to
be used UDP must be selected, not TCP. Figure 10 shows a new Port which has been
added Named “Ethernet” using Conet/e UDP.

Kardias.mdh - ConetOPCConfiguratorl i [ 4|

File Edit MWiew Go Tools Help

EIEREIE

E*g Address Space Mame -~ Simulate | Type | Conek .. | Timeout ko .. | Suspend pe... | IP Address |
TR =~ {TMaxiflex Mo M126x 2 3 10000 192.168.0....

-- Conversions
[+)-{z] Device Parameters
@ Sirmulation Signals
)-{@a] Alarm Definitions
LS Templates

Marme: IElhernet
"Port [~ Simulate

ICUnetJe UDP an Metwaork Carj Part Settings... |

Aapply I Heset | Add Mew | -
i
Ready [1 Object(s) [ [mora 4

Figure 10 — Ethernet Port using Conet/e UDP

Now that the Port has been setup, a Device needs to be created. Right click on your newly
created port and Select New -> Device. Give this device a Name. The type of device must
be set to M126x CPU. The Queue Number and Head number which you intend on using
needs to be selected. (This is the same Head number that was configured to Master in the
CPU). If you want the OPC configurator to keep the time on the CPU accurate, tick the
“Time Sync” check box and Tick the “Use Maodified Julian Date” check box. If you want the

CPU to update the time on the OPC configurator, select Tick the “Time Sync Master” check
box. Click “Apply”
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Kardias.mdh - ConetOPCConfigurator1 o ] 4|
Ele Edit Wew Go Tools Help
DE|BE e §BE %S eaET B e 212
E’g Address Space Mame ¢ Simulate | Conet Data Type Bit Mumber | DIT Reeqister | |
. E¢7 Ethernet [T|Rack1slat04Chani Mo DIT BIT o 5076 =
- I el [1Rack1Slnt04Chan0z Mo DIT BIT 1 5076
onvarsions [1]RackiSlot04Chanos ho DIT EIT z 5076 x|
Device Parameters
@ Simulation Signals “E Mame: |Maziflex ;I
Alarm Definitions
L. t8 Templates : [~ Simulate
_ ~ Tupe
Target Addre " Other (any) " Squeezer
IP Address  MIZIxCPU ¢ SER 1604260
IP Address |192.188.D.1DD  M123 TICPU © Maxilam
© Mi2axT2CR) O AMUK
Target Address Tupe " M125x T3 CFU
o M1262 P3CPU
" Local CRU Parameters:
% Network Address |<N°t Aissignedy j
¥ Use Timestamp from Queued events
Metwork Address |2 Queue Humber ID 'I —
Head Pairter |1 vI
— Tirmeauts [ma] v LogEvents
Timeouts to I— Suzpend l— v TimeSpnc———
suspend: ! period: 10000 [~ Time Swnc Master
¥ Use Modffied Julan Date
Advanced Settings
e Mebiraia=kmemn | h
Ready 960 Object(s) MM v

Figure 11 — Maxiflex Device using Head Pointer 1

Now that the Device has been setup, a new Data Item needs to be added for monitoring on
that Device. These “Data items” refer to the inputs on the 32SOE modules. Right click on
your newly created Device -> New -> Data Item. Give this Data item a Name. The DIT and
BIT number for this input needs to be setup. The following formulas are used to Map a DIT
and BIT Numbers to module Input Numbers, Slot and Racks.

For Inputs 1-16:

DIT Number = 5000 + (Rack * 60) + (Slot * 4)
BIT Number = Input Number

For Inputs 17-32:
DIT Number = 5000 + (Rack * 60) + (Slot*4) + 1
BIT Number = (Input Number — 16)

Input Number from 1 -32, Slotfrom 1-15, Rack from 0 -3 (0 for Local Rack)

E.g.: Input 20 on Slot 2 on Rack 0 -> DIT Number =5009, BIT Number =4
Input 5 on Slot 6 on Rack 2 -> DIT Number =5144, BIT Number =5
SER System Guide 14 -© Omniflex
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Kardias.mdb - ConetOPCConfiguratorl

File Edit

Wiew Go  Tools

Help

=0l

D @ E=E L BE

I—

| | M| m | I Diaanostics Button

Ready

Melarifles:

1] RackiSlot04Chan0i
17 RacklSlokd4Chanoz
1] Rack1Slok04Chan03

--[1] Rack1Slat04Chani4

Rack1Slob04Chan0s
| 1] Racki Slot04Chanis
|17 RacklSlokd4Chano?

-[1] Rack1Slat04Chan0s
--[1] Rack1Slat04Chan0a

Rack1Slob04Chanld
1] RackiSlob04Chanii
17 RacklSlotd4Chanlz
1] RackiSlob04Chan1 3
Rackl5lob04Chan14

--[1] Rack1Slot04Chan1s

1] RackiSlot04Chanis
17 RacklSlokd4Chanl?
IR 4Chan 18
1] Rackl5lob04Chanl9

--[1] Rack1Slot04Chaniz0

RacklZloko4Chanzl
Rackl5lok04Chanzz

--[1] Rack1Slat04Chanzs

Rack15lak04Chanz4
Racklslob04Chanzs

(17 RackiSlatd4chanzs

Rackl5lok04Chanz?

--[1] Rack1Slat04Chanzs

RacklSlot04Chan2g

[
[

— Conet Data Type

Name: [Rack15iot04Chans

¥ Use Timestarp from target

[rescription: IHack 1 Slot 4 Channel 18

" DIT Register

& DITEBIT

Data type

D ata Reference
DIT Mumber
BIT Mumber

v Bit field
— Simulation

[~ Simulate

[ s
]

Signal: |<N0t Assigned:

=l

& BOOL © LIMT £ STRING
€ NT £ WUDINT

I DINT £ REAL

T Manual

Walue: I

D

[ata length [bytes]:

[~ Generate &lams

= Use corversion

Narne: I Mone [tofrom float]

=]

Mess. prefis: I

Lirrut Alarr: I <Mot Assigneds

Digital
Alarm;

I <Mt Azzigneds

Il

Apply |

Beset | Add MNew

|

Additional properties. .. |

[ wm[ g

Figure 12 — Data item for Rack 1, Slot 4, Input 18.

Now that the Input has been configured Press “F12” to enter “Monitor View mode” and start
the OPC server polling the CPU for events. To monitor the OPC configurator and watch how
many events it is retrieving you can click on the “Diagnostics button” (Shown in Figure 12)
and open the Diagnostic Box (Shown in Figure 13). Once the window is open Select the
Device you wish to monitor.

L=
Choose Devics: Mone j INone j INone j INone j INone j
Dezcription Mo il Device 2 | Device 3 | Device 4 | Device 5 |
Requests Made 0 [i] i i
Walid Replies 0 0 a 0 0
Empty Replies 1 0 a 0 0
Mo, of Retries a a 1} a a
Mo, of Events a a 1} a a
Proceszed by OPC 0 0 1] 0 0
Duplicate Events 0 0 1] 0 0
Out of Order Events 1] 1] 1} 1] 1]
- . Clear &l Clear &l Clear &l Clear &l Clear &l
it LLem (s | Counters Counters Counters Counters Counters
Clear zystem log |
Clear event log |
Figure 13 — Diagnostic Box
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