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Section 1 Introduction

Capturing a sequence of events is important in a variety of automation applications. The
goal is to configure the target system to continuously capture any change in the state of
selected 1/O points throughout the application, store the resultant records into a managed
depository, then be in a position to analyze the sequence of events that led up to a trigger
situation, such as the inadvertent opening of a valve, or some other unintended operation
of the overall system.

The key to capturing intelligible data is synchronizing all devices throughout the system to
a common time-base and using a time-base with a degree of resolution that is meaningful
for the application. The time-base is used to time-stamp each event recorded. By analyzing
the captured sequence of events, the automation designer or system operator can
reconstruct the activities that led up to the trigger event, and thereby correct or adjust the
operation to achieve a more desirable outcome.

With the RX3i Sequence of Events (SoE) architecture shown in Figure 1 and, all the elements
described above are made available.

Figure 1: High-Level SoE Architecture with PLC Racks
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Figure 2: High-Level SoE Architecture with CPE400/CPL410s
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Key Features

High System Availability

The RX3i solution relies on a system configuration that provides high reliability and is
compatible with both redundant and simplex applications. The I/O is connected via the
industry-standard PROFINET. The CPUs are interconnected via high-speed links that
synchronize the redundant CPUs, if redundancy is used. The computer used to collect the
sequence of events records is attached via a high-speed, high-availability Ethernet link.

Time-stamps to +1 ms Accuracy

The IRIG-B time reference signal, used to establish a system-wide time-base, is directly
connected to High-Speed Counter modules distributed throughout the network via a
dedicated signal network.
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This solution provides time synchronization of I/O events accurate to +1 ms' using
unmodulated IRIG-B formatted signals.

1.1.3 Components

The CPUs which support the SoE implementation are IC695CPE330, IC695CPE400, and
IC695CPL410.

To implement SoE, the compatible controller project folder (in PAC Machine Edition) must
contain a pair of dedicated C program blocks designed to configure and collect SoE records
and provide diagnostic features.

The user defines which I/O points are to be monitored as part of the SoE data collection
using the CPU registers used to interface with the C Block, and by configuring those points
on the input module.

Each CPU is configured to use its embedded PROFINET Controller (PNC). Rack-mounted
PROFINET Controllers may not be used to collect SoE records.

The CPE330 may be configured for simplex operation or PROFINET redundancy. If PROFINET
redundancy is configured, the high-speed redundancy links are provided by a pair of RMX
modules (IC695RMX128 or IC695RMX228), two installed in each CPU rack of the redundant
pair. The CPE400/CPL410 may be configured for simplex or PROFINET redundancy without
additional hardware: the two ports on the LAN3 provide high-speed data synchronization
between the two CPUs.

Each PNC may control up to four PROFINET nodes collecting SoE data. These are designated
SoE Nodes in this document. Each SoE node is equipped with an RX3i Advanced PROFINET
Scanner Module (PNS101). The PNS101 contains features required in the SoE Application.
The PNCis networked to its PNS modules over PROFINET, which may itself be configured for
Media Redundancy (MRP mode). The PNC may control additional PROFINET IO Devices (not
collecting SoE Data) based on its documented capabilities.

Up to four Discrete Input modules may be installed in any given PNS node. An SoE event is
defined as a transition (low-to-high or high-to-low) on any of these inputs, provided they
have been configured as an SoE channel to be monitored.

Each PNS can buffer up to 4,000 events in its event queue at a maximum rate of 400 events
per second.

The 1/O events are time-stamped by the PNS as they are scanned.

The PNS time-stamps are synchronized to the IRIG-B time-base via a High-Speed Counter
(HSC) located within the same rack, thus all time-stamps are referenced to a common clock.
The IRIG-B/HSC interface is described in Section 1

' Calculated with 90% confidence interval.

Introduction 3
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Each SoE event is compiled into an SoE Record by the supervising PNS module. The SoE
Record pinpoints the location of the input channel, the nature of the transition, and a time-

stamp.

The SoE records from each of the PNS modules are passed to its networked CPU Embedded
PNC and are then consolidated by the host CPU. The consolidated recordset is placed in CPU

reference memory as configured by the user (refer to Section 4).

The Historian/SoE Collector (Cimplicity Historian/SQL database) can read the CPU’s SoE
Records Buffer using a variety of techniques: SRTP, EGD, etc. The CPU indicates how many
records are present in that buffer. The Historian/SoE Collector, after reading these records,
indicates to the CPU that they have been read. For details, refer to Section 5.7.

Component Checklist
Item Catalog # Description Qty Remarks
CPU IC695CPE330 RX3i CPU with 1or2 1 for Simplex
or embedded 2 for Redundancy
IC695CPE400 | Ethernet
or
IC695CPL410
RMX IC695RMX128 Reflexive Memory | 2 per CPU Redundancy only:
or Module Pair RMX128 with RMX128
IC695RMX228 or RMX228 with RMX228
Note: RMX modules are
only required for CPE330
Redundancy
PNC N/A PROFINET 1 per CPU Embedded in CPE330,
Controller CPE400, and CPL410
PNS IC695PNS101 Advanced Up to 4 per Each PNS controls a node
PROFINET Scanner | PNC of I/O Modules
Module
HSC IC695HSC304 RX3i High-Speed 1 per PNS IRIG-B signal is connected
or Counter Module to all HSC modules.
IC695HSC308
I/O Modules | IC694MDL660 RX3i 32-Point Up to 4 per Input-only module
or 24Vdc Grouped PNS Only the IC694MDL660
IC694MDL655 | Input Module and IC694MDL655
support the capture of SoE
Events.
1/O Rack IC695CHSxxx 7-,12-,16-Slot 1 per SoE
RX3i Universal Node
Backplane
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Item Catalog # Description Qty Remarks
Power IC695PWRxxx RX3i Power Supply | 1or2 per Size PS to meet rack
Supply or Modules rack current
IC695PSAxxx or draw requirements
IC695PSDxxx
PAC ME95MBPOO01 PACSystems 1 PAC Machine Edition v9.50
Machine Programming & SIM 7 or later?.
Edition Configuration Download from website.
Tool
HMI Customer’s 1 Historian/SoE Collector
[Historian choice
IRIG-B Clock | Arbiter 1084 GPS Satellite 1 Third-party item.

For PACSystems CPU information, refer to the PACSystems RX3i and RSTi-EP CPU Reference
Manual, GFK-2222.

To program a PACSystems CPU, refer to the PACSystems RX3i and RSTi-EP CPU
Programmer’s Reference Manual, GFK-2950.

For Ethernet information, refer to the PACSystems RX3i and RSTi-EP TCP/IP Ethernet
Communications User Manual, GFK-2224.

For PROFINET information, refer to the PACSystems RX3i & RSTi-EP PROFINET I/O Controller
Manual, GFK-2571, and to the PACSystems RX3i PROFINET Scanner Manual, GFK-2737.

For 1/O Modules, High-Speed Counters, Power Supplies, /O Racks, and installation details,
refer to the PACSystems RX3i System Manual, GFK-2314,

All manuals and software may be downloaded from the suppose link provided at the end
of the document.

2 Download & install the GSDML from the firmware update kit for the Advanced PROFINET Scanner (IC695PNS101) (GSDML-V2.3-GEIP-
RX3iPNS-20180724.xml or later for MDL660 support, GSDML-V2.3-IntelligentPlatformsLLC-RX3iPNS-20191010.xml or later is required for
MDL655 support). The GSDML file impacts the configuration of the PNS101 and of the MDL660/MDL655 and HSC modules associated with

the PNS101.

Introduction
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Glossary of Terms
Term Explanation
CPU In the context of this manual, a PACSystems RX3i CPU (specifically model

IC695CPE330, IC695CPE400, IC695CPL410).

HMI Human Machine Interface

HSC High-Speed Counter
Inter-range instrumentation group time codes, commonly known

RIG-B as IRIG time codes, are standard formats for transferring timing
information. Atomic frequency standards and GPS receivers designed for
precision timing are often equipped with an IRIG output.

MRP Media Redundancy Protocol (used in PROFINET communications).

PLC Programmable Logic Controller (CPE330/CPE400/CPL410 provides PLC

functionality).

PAC Machine Edition

PAC Machine Edition: A configuration tool used to configure and program
PACSystems CPUs.

PROFINET 10 Controller (in the SoE Application, the

PNC CPE330/CPE400/CPL410 Embedded PROFINET Controller is used).

PNS PROFINET 10 Scanner: a module that scans I/O modules in an 1/O Rack and
exchanges I/O data over PROFINET with a PROFINET 10 Controller.

PROFINET Acronym.for.Process Field Ne.t: an industry technical standard for data
communication over Industrial Ethernet.

RMX Redundancy Memory Xchange module

SoE Sequence of Events
A remote rack controlled by an IC695PNS101 Advanced PROFINET

SoE Node Scanner and containing the RX3i modules required to support SoE, as

defined in Section 2.2.

Revisions in this Manual

Rev Date Description
Extends support for Sequence of Events capture from

D Jan-2021 1C694MDL660 or IC694MDL655 modules in the PNS101 rack for
CPE400/CPL4170

C Mar-2020 Adds support for SequerTce of Events capture from
1C694MDL655 modules in the PNS101 rack.
Following Emerson’s acquisition of this product, changes have

B Sep-2018 been made to apply appropriate branding and registration of the
product with required certification agencies. No changes to the
material, process, form, fit, or functionality.
Release update.

A Aug-2018 Advanced PROFINET Scanner with SoE was released as
IC695PNS101.

- Apr-2018 Initial publication (for Beta).
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1.4 PACSystems Documentation

A complete Sequence of Events application system incorporates a variety of hardware and
software components.

A simple SoE ladder application template, along with C Blocks, and the Diagnostic UDTs
referenced later in this document are available for download at the Emerson support web-
site. The latest information can be obtained by searching for the PNS101 Landing Page and
following SoE references there.

PACSystems Manuals
PACSystems RX3i and RSTi-EP CPU Reference Manual GFK-2222

PACSystems RX3i and RSTi-EP CPU Programmer’s
Reference Manual GFK-2950

PACSystems RX3i and RSTi-EP TCP/IP Ethernet
Communications User Manual GFK-2224

PACSystems TCP/IP Ethernet Communications Station

Manager User Manual GFK-2225
C Programmer’s Toolkit for PACSystems GFK-2259
PACSystems Memory Xchange Modules User’s Manual GFK-2300
PACSystems Hot Standby CPU Redundancy User Manual GFK-2308
PACSystems Battery and Energy Pack Manual GFK-2741
PAC Machine Edition Logic Developer Getting Started GFK-1918
PACSystems RXi, RX3i and RSTi-EP Controller

Secure Deployment Guide GFK-2830
PACSystems RX3i & RSTi-EP PROFINET I/O Controller Manual GFK-2571
RX3i Manuals

PACSystems RX3i System Manual GFK-2314
PACSystems RX3i Ethernet Network Interface Unit User’s Manual GFK-2439
PACSystems RX3i PROFINET Scanner Manual GFK-2737
PACSystems RX3i Serial Communications Modules User’s Manual GFK-2460
PACSystems RX3i High-Speed Counter Modules User’s Manual GFK-2441

In addition to these manuals, datasheets and product update documents describe
individual modules and product revisions. The most recent PACSystems documentation is
available on the Emerson support website  https://www.emerson.com/Industrial-

Automation-Controls/support

Introduction 7
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Section 2 RX3iHardware Configuration

A Sequence of Events configuration is comprised of two parts: the setup of a Hardware
Configuration profile in PAC Machine Edition and SoE/IRIG-B User Memory Map data read by
the SoE Application C Block. This section describes the Hardware Configuration profile in
PAC Machine Edition. For information on the SoE/IRIG-B User Memory Map, see Section 4.

2.1 CPU Configuration

The SoE functionality is supported by the CPE330, CPE400, and CPL410. The following
firmware versions are required to support the SoE C Block.

Controller Firmware Versions Supporting Sok C Block

CPE330 9.60 or later

CPE400/CPL410 | 10.10

To ensure the CPU firmware version supports the SoE C Block, the CPE330 requires
firmware version 9.60 or later. The CPE400 and CPL410 require firmware versions 10.10 or
later.

The following instructions will illustrate the configuration of an SoE configuration on a
CPE330, but the instructions are identical for the CPE400 or CPL410.

Note: These instructions are specific to simplex configuration. Section 2.1.1 Redundant
Systems, provides instruction on specific hardware configuration changes and
considerations for the setup of a redundant system.

In PAC Machine Edition’s Navigator pane, configure LAN2 of the CPE330 as a PROFINET
Controller (Figure 3).

Figure 3: CPE330 with Embedded PROFINET Controller

=-fji§ Hardware Configuration *
=-fiill Rack 0 (IC695CHS012) *
@y Slot 0 (IC695PSA040)
~.fJ Slot1 (Used With Slot 0)
=k g Slot 2 IC695CPE330) *
i _ Ethernet [Using LAN 1] *
=4l PROFINET Controller [Using LAN 2] *

The Settings tab shows LAN 2 Mode is configured for PROFINET, which is required for this
application (Figure 4).

RX3i Hardware Configuration 8
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Figure 4: CPE330 Settings Showing LAN2 Mode = PROFINET

_/InfoViewer /~ (P.0.2) IC695CPE330 ¥

20—
Settings I Scan | Memnlyl Hedundancyl Transfer Lisll Faults l Scan Selsl Power Cansurnplinn] Access Cunlml] Time I DF’EUAI

Parameters Values
Pagswords Enabled
Stop-Mode /0 Scanning
Watchdog Timer (ms) 220
Logic/Configuration Power-up Source Always R&M
Data Power-up Source Always R&M
Run/Stop Switch Enabled
Memory Protection Switch Disabled
Power-up Mode Last
Modbus Address Space Mapping Type Disabled
Universal Serial Bus Enabled
LAN 1 Mode Ethemet
L&N 2 Mode PROFINET
Network Time Sync MNone
Enable UTC Dffset Disabled
Day Light Savings Time[DST] Disabled

Once the PROFINET controller has been configured, add nodes to the PROFINET network.
For an SoE operation, an IC695PNS101 is selected as a module to be added. In Figure 3, itis
displayed in PAC Machine Edition as an Advanced PROFINET Scanner. Each PNS101 added
will function as the head-end of the RX3i rack containing all the hardware required to
support SoE. (For further discussions consultSection 2.2, SoE Node Configuration.) Up to
four PNS101 modules may be added in this fashion.

SoE functionality requires locating and reserving two blocks of memory; a 151-word User
Memory Map area that is specified as one of the input parameters to the SoE Application C
Block; and an SoE Records Buffer whose size and location is configured within the User
Memory Map. (The SoE Records Buffer size is defined by the number of records specified in
element 17 of the SoE Memory Map multiplied by 10 words per record for a size of up to
320,000 words.) Each block may be in any of the Word-type Reference memory areas; i.e.
%W, %R, %Al, or %AQ. Reference Memory area sizes are user-configured on the CPU’s
Memory tab and must allocate enough memory for the highest memory reference used.
Figure 5 shows a configuration that is utilizing %W memory for both the Memory Map and
SoE Records Buffer.

RX3i Hardware Configuration 9
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Figure 5 CPE330 Memory Configuration

Setlings] Scan Memory Fledundancy] Transfer LislI Faults |

/InfoViewer /" (P.0.2) IC695CPE330 ]

Parameters

--- Reference Points ---

%\ Discrete Input

%0 Discrete Output

Z%M Intemal Discrete

%S System

%S4 System

%SB System

%S System

%T Temporary Status

%G Genius Global

Total Reference Points

- Reference Words -

%8 Analog Input 64
%40 Analog Output 64
%R Reagister Memory 1024
%w Bulk Memory

Total Reference Words

2000836

In planning, care should be taken that the Memory Map and SoE Records Buffer do not
conflict with memory used by anything else, and if located in the same memory region, do

not overlap each other.

RX3i Hardware Configuration
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2.1.1 Redundant Systems

In a system configured for Hot Standby Redundancy, the active controller must synchronize
its SoE Records Buffer with the backup controller on every sweep. This can significantly
increase sweep time if the external Historian/SoE Collector is not keeping up with the SoE
events being generated; therefore, the CPU Watchdog Timer parameter will need to be
increased.

The Watchdog Timeout should be equal to the normal sweep time plus the worst-case
sweep impact values seen in table. For example, if the sweep is normally 100 ms with no
SoE records buffered internally, then the Watchdog Timeout should be set to at least 220
ms (100 + 120 =220 ms).

Table 1: Worst-Case Sweep Impact Values

Controller Worst-Case Sweep Impact (ms) | Watchdog Timeout (ms)
CPE330 120 100 +120=220
CPE400/CPL410 200 100 +200 =300

Figure 6: Watchdog Timer Configuration

/InfoViewer /” (P.0.2) IC695CPE330

e
Settings |Scan l Memoty' Fledundant:y[ Transfer Lisl] Faults | Scan Sets'

Parameters
Passwords Enabled
Stop-Mode 1/0 Scanning
Watchdog Timer [ms) 220
Logic/Configuration Power-up Source Always RAM
Data Power-up Source Always RAM
Run/Stop Switch Enabled
Memory Protection Switch Dizabled
Power-up Mode Last
Modbus Address Space Mapping Type Disabled
Universal Serial Bus Enabled
LAN 1 Mode Ethemet
LAN 2 Mode PROFINET
Network Time Sync Mone
Enable UTC Offset Disabled
Day Light Savings Time(DST) Disabled

The SoE Records Buffer should be added to the Output Transfer List of the system. The
Memory Map area should not be in either of the transfer lists. The SoE_App and CPU
firmware will transfer the portions of the Memory Map area that should be synchronized.
Specifically, theCPU firmware will maintain the SoE Record Communication Buffer
Handshake and SoE Records Buffer update counter. These two registers must not be in
either transfer list. If the SoE Records Buffer is incorrectly added to the Input Transfer List,
the SoE Events that are placed in the SoE Records Buffer on the sweep before a CPU
switchover are lost.

RX3i Hardware Configuration 11
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Remote Station Overflow bits are not maintained redundantly. They are set on the active
unit on the first read of records after an overflow has occurred. If it is desired to maintain
these accurately on a redundant system, they should be operator OR’d into a variable from
User Logic and that variable should be placed on the Output Transfer List.

Similarly, the Overflow bit (bit 1) of the SoE Status register is set when new data is received
on the active unit that would overflow the buffer. When SoE data is transferred to the
backup unit, the overflow condition is not sent. When the backup unit transitions to the
active unit, it has all the internal events transferred, and the 2 full and % full bits will be
correctly set based on that internal data, but an overflow bit will not be maintained. If it is
necessary to maintain the overflow condition between redundant CPUs, the SoE Status
register should be placed on the Output Transfer List.

SoE Node Configuration

Physical Constraints for Devices in an SoE Node

Each of the RX3i SoE Nodes shown in Figure 1 must conform to the following module
placement:

Figure 7: SoE Node (Remote Rack) Module Placement

Power Supply Module
PNS Module
Input Module 1
Input Module 2
(optional)
Input Module 3
(optional)
Input Module 4
(optional)

HSC Module

Slot# Seerules N N+1 N+2 N+3 N+4 any

Once a slot is selected for the PNS module, the input modules used in SoE must be placed
contiguously to the right of the PNS Module, as shown in Figure 7. Up to four input modules
are permitted per Node. The slot location of the PNS module is passed to the C Block via the
Memory map discussed in Section 4.

The Power Supply follows rules for its placement per the PACSystems RX3i System Manual,
GFK-2314.

The High-Speed Counteris free to use in any unoccupied slot. However, it may not be placed
between the PNS module or any of the designated SoE Input Modules. The IRIG-B signal is
connected to the HSC, as discussed in Section 3 IRIG-B Set-up & Interface.

Figure 8 shows a fully-configured SokE Node, corresponding to that diagrammed in Figure 7
The PNS101 occupies Slot 1. This constrains the MDL660/MDL655 modules to Slot 2 and

RX3i Hardware Configuration 12



PACSystems RX3i Sequence of Events User Manual
GFK-3050D

2.2.2

Section 2

Jan 2021

higher (contiguously). The Power Supply occupies Slot 0 and the HSC occupies Slot 6. The
whole arrangement fits in a 7-slot RX3i backplane.

Figure 8: Fully-Configured SoE Node (Remote Rack)

=@ Slot2 (IC695CPE330) *

A Ethernet [Using LAN1] *

=l PROFINET Controller [Using LAN 2] *

=@ n3i-pns (£1) [7-Slot (Slot 1) PACSystems RX3i Advanced PROFINET 10 Scanner] *
Slot 0 (IC695PSD140: Multifunctional 24VDC 40W Power Supply (1-slot)) *
Slot 1 (7-Slot (Slot 1) PACSystems RX3i Advanced PROFINET IO Scanner) *
Slot 2 (IC694MDL660: 32 Circuit Input 24 VDC Positive / Negative Logic with SoE) *
gl Subslot 1 (Inputs Only with Sof) *
Slot 3 (IC694MDL660: 32 Circuit Input 24 VDC Positive / Negative Logic with SoE) *
g Subslot 1 (Inputs Only with Sof) *
Slot 4 (IC694MDL660: 32 Circuit Input 24 VDC Positive / Negative Logic with SoE) *
’ Subslot 1 (Inputs Only with SoE) *
Slot 5 (IC694MDL660: 32 Circuit Input 24 VDC Positive / Negative Logic with SoE) *
g Subslot 1 (Inputs Only with Sof) *

= @ Slot 6 (IC695HSC308: RX3i High Speed Counter (8 Counters)) *

gl Subslot 1 (IC695HSC308: IRIG-B Time Source) *

J Slot 3 (Used With Slot 2)

>
#

0] [

(i

[

=
=

For full details on configuring a PROFINET Controller, refer to the PACSystems RX3i & RSTi-
EP PROFINET I/O Controller Manual, GFK-2571.

For full details on configuring a PROFINET Scanner, refer to the PACSystems RX3i PROFINET
Scanner Manual, GFK-2737.

|/O Mapping for Devices in an SoE Node

As shown in Figure 7, the Input Modules and PNS are constrained to a fixed physical
arrangement. Similarly, within each SoE Node, the mapping of those inputs into the host
CPU reference memory is fixed relative to one another, as described in this section. If PAC
Machine Edition has any problems accepting the planned reference assignments, the user
must either change some external reference assignments or alter the planned reference
assignments in PAC Machine Edition.

The base index for each SoE Node is defined in Section 4, SoE/IRIG-B User Memory-Map.
These assignments are passed to the C-Block.

Note: Since multiple PNS modules may be present in the SoE structure, this document is
using PNS(x) to denote the PNS module located in SoE Node x in the Memory Map. Thus
PNS(1) represents the PNS in Node 1, PNS(2) represents the PNS located in SoE Node 2, etc.
Each PNS(x) has a unique range of map elements associated with it, per Section 4.

For PNS(1), the definition is presented in Element (26) and Element (27). Thus,

o if Element (26)is set to 16(dec), the CPU reference memory type is defined as %I;
o if Element (27)=1001, the starting reference for this SoE Node is %I1001.

RX3i Hardware Configuration
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Required Number
Device q- I Reference Assigned i Example
Optional of Bits
PerEl t(26) and
PNS(1) Required er Element (26) an 32 %11001 - %11032
Element (27)
Input Module 1 Required Next contiguous 32 %11033-%11064
Input Module 2 Optional Next contiguous, if used 32 %11065-%11096
Input Module 3 Optional Next contiguous, if used 32 %11097-%11128
Input Module 4 Optional Next contiguous, if used 32 %11129-%11160
HSC (IRIG-B) Required None

The PROFINET Scanner Module also consumes 32 bits of output data. Refer to the
PACSystems RX3i PROFINET Scanner Manual, GFK-2737.

PNS Selection

A PNS is added by right-clicking the CPE330 PROFINET Controller (Figure 8) and selecting
Add 10-Device. This opens the PROFINET Device Catalog. Expand the RX3i-PNS entry to
expose the RX3iPNS101 configuration selections (Figure 9). The revision date is encoded as
part of the RX3i-PNS entry name. If there are multiple RX3i-PNS entries, select the latest.

When adding a device to the PROFINET network (Figure 9), choose one of the devices with
the description Advanced PROFINET IO Scanner. The selection represents the PNS101
module itself, the type of rack in which it will reside, and the slot it will occupy in that SoE
Node:

Figure 9: Select Advanced PROFINET 10 Scanner from PROFINET Device Catalog

;
PROFINET Device Catalog g

12-Slot (Slot 2) PACSystems RX3i PROFINET 10 Scanner -

16-Slot (Slot 1) PACSystems RX3i Advanced PROFINET 10 S 0K

16-Slot (Slot 1) PACSystems RX3i PROFINET 10 Scanner

16-Slot (Slot 1) PACSystems RX3i PROFINET 10 Scanner Cancel

16-Slot (Slot 2) PACSystems RX3i Advanced PROFINET 10 S Help >>>

16-Slot (Slot 2) PACSystems RX3i PROFINET 10 Scanner =

16-Slot (Slot 2) PACSystems RX3i PROFINET 10 Scanner

7-Slot (Slot 1) PACSystems RX3i Advanced PROFINET 10 Sc Have GSDML... | | |
7-Slot (Slot 1) PACSystems RX3i PROFINET 10 Scanner

7-Slot [Slot 1) PACSystems RX3i PROFINET 10 Scanner

7-Slot [Slot 2) PACSystems RX3i Advanced PROFINET 10 Sc| _
7-Slot (Slot 2) PACSystems RX3i PROFINET 10 Scanner 3
7-Slot (Slot 2) PACSystems RX3i PROFINET 10 Scanner

7-Slot [Slot 6] PACSystems RX3i Advanced PROFINET 10 Sc
7-Slot [Slot 6] PACSystems RX3i PROFINET 10 Scanner

7-Slot [Slot 6) PACSystems RX3i PROFINET 10 Scanner -

“ m »

Order Number  [IC695PNS101 + ICE5CHS007

Description dvanced PROFINET I0 Scanner Module (ICE35PNS101)in s

RX3i Hardware Configuration
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If the particular version of Advanced PROFINET 10 Scanner is not available, or an updated
GSDML file has been made available, click on the Have GSDML button (Figure 9) and browse
to the folder containing the new GSDML file, then import that file to the PROFINET Device
Catalog. Detailed instructions are provided in the PACSystems RX3i & RSTi-EP PROFINET I/O
Controller Manual, GFK-2571.

GSDML files are available for download (as part of the PNS101 firmware update kits) at the
support links located at the end of this document.

2.4 PNS Configuration

The Update Rate of the PNS scan should be set to either the fastest supported for the overall
system (see PROFINET |0 controller documentation for the fastest rate supported for the
number of nodes in the system) or considering the rate of SoE Records generated. TheCPU
uses the PNS status bits to know if there are any records available to be retrieved. If too many
records occur before the update of the PNS status bits, an overflow can occur within the PNS
internal queue and events will be lost.

2.4.1 Module Parameters

Figure 10 PNS Module Settings Tab

/InfoViewer/” (P.0.4.1.1.2) 12-Slot (Slot 2) PACSystems RX3i PROFINET 10 Scanner

Redundancyl 10-Device Access Poinll Media Hedundam:yl Settings Module Parameters | (

Max 10 Scan of Tms: | Enabled
Frent Panel IP Address Byte 1: [192
Front Panel IP Address Byte 2: [188
Front Panel IP Address Byte 3: [0
Front Panel IP Address Byte 4: ’ 19
Front Panel Subnet Mask Byte 1: |255
Front Panel Subnet Mask Byte 2: [255
Front Panel Subnet Mask Byte 3: |255
Front Panel Subnet Mask Byte 4: [0
Front Panel Gateway IP Address Byte 1: ’0
Front Panel Gateway |P Address Byte 2: ,0
Front Panel Gateway |P Address Byte 3: [O
Front Panel Gateway IP Address Byte 4: [0

The Advanced PROFINET Scanner (IC695PNS101) has a parameter in its Module Parameters
Tab labeled Max IO Scan of 1 ms which defaults to Enabled. When enabled, the Scanner
prioritizes the collection of input transitions at a 1 ms rate, and internal schedules and
settings are adjusted to prioritize the 1/O scanning. To support Tms SoE collection, all
limitations must be adhered to and this parameter set to Enabled.

The PNS101 is optimized to support 1 ms SoE collection when used with up to four
IC694MDL660. 1C694MDL655 input modules and one IC695HSC304/308 for IRIG-B time
synchronization and the Max 10 Scan of 1 ms parameter Enabled. Additionalgeneral-
purpose 1/O may be incorporated into the PNS101 rack; however, adding general-purpose

I/O increases the PNS101 10 scan time and the PNS101 may not be able to maintaina 1 ms
RX3i Hardware Configuration 15
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SoE collection rate. For the best performance, general-purpose 1/O should be in a separate
PROFINET Scanner rack and not added to a dedicated PNS101 SoE Node. Ifgeneral-purpose
I/O modules are present in the PNS101 SoE node, best-effort SoE collection can be used. In
that case, the Max 10 Scan of 1 ms parameter should be set to Disabled to allow for /O scans
potentially longer than 1 ms and correct servicing of the SoE and general purpose of 1/O
modules in a given PNS101 SoE node. SoE collection will occur at the 1/O scan rate of the
PNS101 which may be longer than 1ms. In this case, events occurring faster than the
PNS101 I/O scan rate may be missed.

2.5 High-Speed Counter (HSC) Configuration

Most of the HSC configuration is performed by the SoE C Block. Only one parameter is
available when the HSC is chosen to be an IRIG-B Time Source. On the Module Parameters
tab, the HSC External Input Voltage threshold is defaulted to 5 V to match the voltage range
of the IRIG-B clock source output as shown in Figure 11. This may be changed to 12/24 V if
the IRIG-B clock source provides signaling in that range.

Figure 11: HSC Input Voltage Threshold Configuration

(0.10.1.1.4.1) IC695HSC308: IRIG-B Time Source [« v % x

Module Parameters Ilnpuls ] Outputsl Counter 1 | Counter 2 Counter3| Counter 4 | »

Extemnal Inputs Threshold: |5V LI

2.6 MDL660 Configuration

Each 1C694MDL660 Input Module needs to be configured.

a. To determine which inputs on the module are being used in the SoE application. Any
inputs with SoE enabled (Figure 13) will be monitored for input state transitions. Any
such transitions will be logged as an SoE Record. This aspect is discussed in this section.

b. Note that the status bits normally associated with MDL660 are not allowed in
combination with the SoE feature.

RX3i Hardware Configuration 16
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Figure 12: PAC Machine Edition Navigator Tree View of MDL660 in SoE Node (Remote
Rack)

=-8) Slot2 (IC695CPE330)
- Hl Ethernet [Using LAN 1]
B . PROFINET Controller [Using LAN 2]
B ’ n3i-pns (1) [7-Slot (Slot 1) PACSystems RX3i Advanced PROFINET 10 Scanner]
@) Slot 0 (1C695PSD140: Multifunctional 24VDC 40W Power Supply (1-slot))
. g Slot 1 (7-Slot (Slot 1) PACSystems RX3i Advanced PROFINET IO Scanner)
=-§ Slot 2 (1C694MDL66O: 32 Circuit Input 24 VDC Positive / Negative Logic with SoE)
@ Subslot 1 (Inputs Only with Sof)
[{1 gl Slot 3 (IC694MDL660: 32 Circuit Input 24 VDC Positive / Negative Logic with SoE)
E] gl Slot 4 (IC694MDL660: 32 Circuit Input 24 VDC Positive / Negative Logic with Sof)
EI g Slot 5 (IC694MDL660: 32 Circuit Input 24 VDC Positive / Negative Logic with Sof)
r;‘[ gl Slot 6 (IC695HSC308: RX3i High Speed Counter (8 Counters))
3 j Subslot 1 (IC695HSC308: IRIG-B Time Source)
) Slot3 (Used With Slot 2)

Figure 13: Enable MDL660 Inputs as SoE Channels

/ InfoViewer /" (0.2.1.1.2.1) Inputs Only with SoE

Settings Module Parameters | GSDML Detaits |

Enable SoF on Channel 1: ™
Enable Sof on Channel 22 V¥
Enable Sof on Channel 3: ™
Enable SoF on Channel 4: V¥
Enable SoE on Channel 5: V¥
Enable Sof on Channel 6: V¥
Enable SoE on Channel 7: V¥
Enable Sof on Channel 8: V¥
Enable Sof on Channel : [
Enable Sof on Channel 10: I~
Enable SoE on Channel 11: |
Enable Sof on Channel 121 I~

The MDL660 has 32 input channels. Any combination may be used as SoE Input Channels,
as determined by the selections made on the MDL660 Module Parameters tab (Figure 13).

RX3i Hardware Configuration 17
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2.7 MDL655 Configuration

Each IC694MDL655 Input Module needs to be configured.

To determine which inputs on the module are being used in the SoE application. Any inputs
with SoE enabled (Figure 14) will be monitored for input state transitions. Any such
transitions will be logged as an SoE Record. This aspect is discussed in this section.

Figure 14: PAC Machine Edition Navigator Tree View of MDL655 in SoE Node (Remote
Rack)

|_=_|g Slot 4 (ICRI5CPE330)
. Hll Ethernet [Using LAM 1]
E| E PROFIMET Controller [Using LAN 2]

= g soe-pnss (F1) [12-Slot (Slot 2) PACSystemns RX3i Advanced PROFINET 10 Scanner]
Slot 0 (1CE03PSAT40: Multifunctional 120/240VAC, 125VDC 40W Power Supply (2-slot))
Slot 2 (12-5lot (Slot 2) PACSystems RX3i Advanced PROFINET |Q Scanner)
Slot 3 (1CE94MDLESS: 32 Circuit Input 24 VDC Paositive / Megative Logic Fast with ScE)
Slot 4 (1CE94MDLESS: 32 Circuit Input 24 VDC Pasitive / Megative Logic Fast with SoE)
Slot 5 (1CE84MDLESS: 32 Circuit Input 24 VDC Paositive / Megative Logic Fast with ScE)
Slot 6 (ICE84MDLESS: 32 Circuit Input 24 VDIC Positive / Negative Logic Fast with ScE)
Slot 8 (ICE93HSC308: RX3i High Speed Counter (8 Counters))
----- g Subslot 1 {IC695H5C308: IRIG-B Time Source)
[]--»3 soe-pnst (#2) [12-5lot (Slot 2) PACSysterns RX3i Advanced PROFINET 10 Scanner]
-G soe-pns7 (#3) [12-5lot (Slot 2) PACSystems RX3i Advanced PROFINET IO Scanner]
[]--»g soe-pnsd (F4) [12-Slot (Slot 2) PACSystemns RX3i Advanced PROFINET 10 Scanner]
----- l Slot 3 (Used With Slot 4)

Figure 15: Enable MDL655 Inputs as SoE Channels

(0.4.1.1.3) IC694MDL655: 32 Circuit Input 24 VDC Po

Settings  Module Parameters ] G50ML Details]
Enable SoE on Channel 1: ¥
Enable SoE on Channel 2. ™
Enable SoE on Channel 2. ™
Enable SoE on Channel 4: ¥
Enable SoE on Channel 5. ™
Enable SoE on Channel 6: ¥
Enable SoE on Channel 7. ¥
Enable SoE on Channel & ™
Enable SoE on Channel 8: [
Enable Sof on Channel 10: [
Enable SoF on Channel 11: [
Enable SoE on Channel 12 [

The MDL655 has 32 input channels. Any combination may be used as SoE Input Channels,
as determined by the selections made on the MDL655 Module Parameters tab (Figure 17).
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Section3  IRIG-B Set-up & Interface

IRIG-B is a protocol used to encode Global Positioning System (GPS) time into a serial
bitstream. The RX3i architecture uses the IRIG-B data stream to synchronize its local clock
to that GPS Time. It then uses its locally synchronized clock as the time-source when an SoE
event is detected in the RX3i system.

The IRIG-B signal is physically interfaced to the RX3i SoE system via a BNC cable. The BNC
signal is connected to a series of High-Speed Counter (HSC) Modules, one located in each
SoE Node (Figure 1). Either an IC695HSC304 or an IC695HSC308 may be used.

The HSC module converts the IRIG-B signal to a digital bitstream that is delivered to the PNS
over the backplane. The PNS module interprets the bitstream to resynchronize its internal
timebase once per second, which it subsequently uses to time-stamp all SoE events in the
same rack.

The time-stamped SoE records are stored by the PNS. The PNS then sets an SoE Data
Available status bit indication to the CPU. The CPU automatically retrieves the associated
SoE records over PROFINET and deposits those records into the memory location previously
configured for SoE Records (refer to Section 1)

The limiting factor for the overall accuracy of the time-stamp is the 1Tms update rate of the
inputs on 1C694MDL660/IC694MDL655 and the input filter delay of the IC694MDL655.
Refer to the PACSystems RX3i System Manual, GFK-2314 for information on how to set the
input filter to its lowest value on MDL660. This setting (0) corresponds to the hardware filter
of 0.5ms. The purpose of the input filter is to prevent unwanted transitions from external
electrical noise that may be present at the SoE Node,

The supported formats of the IRIG 200-04 standard are: BO0O, B0O04, B005, B006, and BOO7.
Instruments that use the older IRIG 200-98 standard are also supported in format BOOO with
IEEE 1344-1995 control function extensions.

The solution can be configured to accept Unmodulated (DC Level) IRIG-B signals. Modulated
(1 kHz Carrier) signaling is not supported.

IRIG-B Setup & Interface
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3.1 Connecting the IRIG-B to HSC Input

Attach the BNC connector to the Unmodulated (DC Level) output connector on the IRIG-B

hardware, per your application design.

The IRIG-B Signal is connected to the HSC in each SoE Node on the network via BNC
breakout boxes, as indicated in Figure 15 One BNC breakout box is required for each SoE
Node in your application.

Do not use any other HSC input for this purpose.

Connect the positive signal from the BNC breakout box to Input 1 (Terminal 1) of the
HSC.

Connect the BNC breakout box negative signal to the HSC Common terminal
(Terminal 9).

Figure 16: IRIG-B Signal Distribution

IRIG-B
Source

.
BNG [ )
RX3i H

Breakout || STHSC
emeemeesene oo
)
BNC —+ '
H ]
Breakout _— RXSIHSC !
. '
)

The following table documents the callouts shown in Figure 16. The indicated components
are available from multiple sources. The indicated vendor and corresponding components
are provided as a reference.

Item | Part Number Description Vendor
1 2249-C-XX RG58 Patch Cable: (XX = length in inches) Pomona
2 3284 BNC Tee Pomona
3 4969 BNC Breakout Pomona

IRIG-B Setup & Interface
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Figure 17: Field Wiring HSC304
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Figure 18: Field Wiring HSC308
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The HSC module used for interfacing with the IRIG-B signal cannot perform any other
functions

Refer to the PACSystems RX3i System Manual, GFK-2314, Chapter 8, for information on
HSC304 & HSC308.

3.2 Synchronization of the CPU System Clock

TheCPU system clock is not synchronized to the IRIG-B signal.
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Section4  SoE/IRIG-B User Memory-Map

The second part of setup for an SoE operation is the SoE/IRIG-B User Memory-Map that the
SoE Application C Block will read.

The structure discussed in this section is set up in the PLC CPU Memory. It is manipulated by
the user to interface with the SoE application.

The SoE C-Block accepts an input that defines the base memory location for the structure.
Once the base location is set, all elements are relatively located, as shown below.

The SoE User Memory Map consists of three main areas; the Handshake Word (element 1),
Status (elements 2 through 11), and Configuration (elements 17 and beyond). The
Configuration area defines the size and location of the SoE Records Buffer, and the PNS
node(s) providing the event data.

Note that elements (18) and (19) combine to determine where the SoE Records Buffer is to
be located. The Memory Map and SoE Records Buffer may be in %W, %R, %Al, or %AQ
memory. Adequate memory must be specified in the PAC Machine Edition CPU Memory
configuration (refer to 2.1 CPU Configuration). Care should be taken that the Memory Map
and SoE Records Buffer do not conflict with memory used by anything else and, if located in
the same memory region, do not overlap.

Element
Sub- 5
(Word Type Access Function
Structure
Offset)
SoE Record Communication Buffer
1 WORD R/W
(1) I Handshake
(2) WORD | R Overflow Missed Events Counter
(3) WORD | R SoE Records Buffer update counter
(4) WORD | R SoE Status Flags
(5) DWORD | R Informational: Minimum PLC Scan Time
(nS)
Informational: Current PLC Scan Time
7) DWORD | R
(nS)
) DWORD | R Informational: Maximum PLC Scan Time
(uS)
(11) DWORD | R Remote Station Overflow bits
(13) DWORD | R Reserved
(15) DWORD | R Reserved
Maximum Number of SoE Records
(17) WORD W Buffered in CPU SoE Records Buffer
(Simplex: 1-32,000,
Hot Standby Redundancy: 1000-32,000)
ER Buffer M T
(18) WORD W SoE Records Buffer Memory Type
(e.g., 5W =196)

SoE/IRIG-B User Memory Map

22



PACSystems RX3i Sequence of Events User Manual Section 4
GFK-3050D Jan 2021
Element Sub- .
(Word Type Access Function
Structure
Offset)
SoE Records Buffer Memory Index (e.g.,
(19) DWORD | W Index into %W: use 1001 to represent
%W1001)
(21) WORD | W Reserved
(22) WORD | W SoE Record Export Format (Always 0)
Number of SoE Nodes
(23) WORD | W (i.e., Number of PNS devices, maximum
of 4)
(24) WORD | W PNS(1) PROFINET Device Number? of PNS(1)
(25) WORD | W PNS(1) PNS(1) Slot location in SoE Node
(26) WORD | w PNS(1) PNS(1) Status Memory Type (e.g., %l =16
dec)
(27) WORD | w PNS(1) !DNS(1)Status Memory Index (e.g., index
into %l)
Repeat Elements (24) through (27) for each PNS-controlled Sok Node in the
system.
(max 4 PNS’s).
(36) WORD | W PNS(4) PROFINET Device Number? of PNS(4)
(37) WORD | W PNS(4) PNS(4) Slot location in SoE Node
(38) WORD | w PNS(4) PNS(4) Status Memory Type (e.g., %l =16
dec)
PNS(4) Status Memory Index
(39) WORD | W PNS(4) (e.g., indexinto %l: use 1 to represent
%10001)

The map above is laid out for the maximum of four SoE Nodes.

The user also populates some aspects via normal configuration parameters in PAC Machine
Edition.

The C-Block validates some of this data and validation is returned in the Configuration/Set-
up status (refer to Section 4.2).

Use a DATA INIT Block to configure the SoE application with an FST_EXE contact. Such a
DATA INIT block would start at element 17 (Maximum Number of SoE Records Buffered in

CPU).

Note:

The Sof Node configuration assumes the input modules (max 4) are installed immediately to the
right of the PNS module. For instance, if the PNS module is installed in Slot #1, then the input
modules must be installed in Slots #2 through #5, contiguously. Fewer than four input modules are
permitted, but they still must be installed in contiguous slots. Index 25 above defines the slot
number of the PNS Module, and by extension, the locations of the input modules which it services.

3 PROFINET Device Number cannot be 0. SoE Record requires 1-127 (7-bit constraint - refer to Appendix A).

SoE/IRIG-B User Memory Map
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4.1 Memory-Map Definitions

Element Sub- Function Definition Range
Structure
Read: The number of events that are available in
SoE Record the SoE Records Buffer.
(1) Communication Buffer Write: The Historian/SoE Collector reciprocates
Handshake by setting this word to zero each time all content
has been copied to the Historian itself.
2) Overflow Missed Events Number of times the internal buffer overflowed
Counter and events are lost
Incremented by 1 when one or more new events
Sof Records Buffer update h.ave become available in the Sf)E Becords Buffer
(3) counter since the SoE Record Communication Buffer
Handshake word was last cleared. Cleared to 0
on stop to run transition.
Bit 1: 1= Internal events buffer overflowed.
Cleared on stop to run transition.
Bit 1: 0= PLC Reset or new configuration
downloaded.
Bit 2: PLC restarted (CPU sets the bitto 1
following a Stop to Run transition)
The HMI/SCADA/Controls system can set Bit 2 to
() Sof Status Z?I‘O to monitor when the PLC is restarted.
Bit 3: Reserved
Bit 4: 1 = Internal event buffer is ¥ full. Cleared
when the event count drops below ¥: full or stop
to run transition.
Bit 5: 1 = Internal event buffer is % full. Cleared
when the event count drops below 34 full or stop
to run transition.
Bit 6 - 16: Reserved
Minimum PLC Scan Time .
(5) Informational
(nS)
(7) Current PLC Scan Time (nS) | Informational
Maximum PLC Scan Time .
(9) Informational
(nS)
Each bit is set to 1 when there is an overflow (and
records are lost) at the remote (PNS) station. The
i bit remains set until a zero is written to that
Remote Station Overflow .
(11) bits position.
Each bit represents the corresponding PNS
configured at Element 24 or later. Bit 0 is the PNS
at Element 24, Bit 1, the PNS at Element 28, etc.
(13) Reserved
(15) Reserved

SoE/IRIG-B User Memory Map 24
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Sub- . <
Element Function Definition Range
Structure
The communication buffer in the CPU is
configurable to store up to 32,000 SoE Records.
This word indicates the maximum number of SoE
Records the host HMI/SCADA/Controls 132,000
Application Program can poll and collect. For ’
By checking the inf tion in the SoE Record
Maximum Number of SOE | .0 "< Ir]g . € Intormaron i the 5ot Recor Redundancy,
(17) ) Communications Buffer Handshake word (1), the )
Records Buffered in CPU o therange is
SoE C-Block application in the CPU moves the 1.000
SoE Records from the internal buffer to the SokE 3'2 000
Records Buffer. Be aware that the larger the A
number of SoE Records specified, the larger the
impact on the PLC scan time.
Each SoE Record is 10 words in size.
%W =196 (dec),
SoE Records Buffer %R =8 (dec) Using %W is
18 M T T 0
(18) emoty fype %Al =10 (dec), recommended.
(%W, %R, %Al, or %AQ)
%AQ =12 (dec)
Therange s
dependent on
t
SoE Records Buffer z:le‘;mory ype
M Ind
(19) . emory n. X Enter 1001 to indicate $W1001, for example. configuration
(i.e., Index into Memory .
Type) maxima
yp (selected at
Index (18)
above).
(21) Reserved 0
This parameter is used to select the SoE Record
F t that will b d in the SoE Record
(22) Export Format ormat that will be used in the SoE Records Always 0
Buffer.
Number of SoE Nodes
(23) (i.e., Number of PNS 1-4
devices)
(24) PNS(1) PROFINET Device Number | The range is limited by Export Format 1-127
Slot ied by PNSi
(25) PNS(1) OLOCCUPIECBY TSN (10t #: 0 = slot 0... up to OFH=Slot 15 0-15
remote rack (SoE Node)
For this memory type decimal value
%l |Discrete input table (Byte mode) 16
(26) PNS(1) PNS Status Memory Type %Q [Discrete output table (Byte mode) 18
(%1, %Q, %G, %M, %T) %G |Discrete G table 86
%M |Discrete M table 76
%T |Discrete T table 74
PNS Status M Ind
(27) PNS(1) . e US_ emory index 1 represents %0001
(e.g. index into %l)
Repeat elements (24) through (27) for each PNS-controlled SoE Node in the system.
Refer to page 22.

SoE/IRIG-B User Memory Map
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4.2 Configuration/Set-up Status

The status reflected here is generated by the SoE C-Block. It is one word wide. Its location in
reference memory is determined by the CPU application program. See Rung 5 in the ladder

logic below (Figure 29).

Status

Description

OK

The SoE User Memory Location, supplied as a parameter to the C-Block is null, which is
not permitted. (This does not apply to the SoE Status parameter, which may be null).

The memory type used for the SoE Memory-Map is not supported.
Supported types are %W, %R, %Al, and %AQ.

The SoE User Memory Location supplied as a parameter to the CBlock is set to a
Memory Type configured for a memory size of 0.

SoE Memory-Map will not fit in the available memory. Either there is insufficient
memory configured or the 151-word map is not within the available memory range.

Unsupported Sok record format. Check the contents of the Export Format element in
the Memory Map.

The memory index used for the SoE Records Buffer is zero. All CPU memory is 1-based,
e.g. ¥W0001, etc.

Memory Type used for the SoE Records Buffer is not supported. Supported types are
%W, %R, %Al, and %AQ.

SoE Records Buffer, as configured, will not fit in the available memory. There is
insufficient memory configured for the specified memory, oritis located such that it
does not fit in the range of available memory.

SoE Records Buffer size has been set to default. This happens when the userinputs a
size of zero or a value greater than the maximum (32,000). The default value is 50
events. This error code may be ignored; the code is displayed but the C Block call will
pass power.

-10

SoE Records Buffer update delay value is not supported and must be set to zero.

-1

SoE Records Bufferstarts within the SoE Memory-Map area.

-12

SoE Records Buffer overlaps the SoE Memory-Map area.

-13

Invalid number of Remote Nodes. Valid values are 1 through 32.

-14

Applying the SoE configuration has failed. Ensure the CPU firmware version supports
the SoE C Block. (Requires CPE330 version 9.60 or later. Requires CPE400/CPL410
version 10.10 or later.)

-15

Failed to collect SoE Records from the CPU.

-16

User configured Comm Buffer Event Size is less than minimum required for redundant
mode (1000 events)

-Txx

Invalid Device Number. Error numbers are in the range -101 to -132.

An unsupported Device Number was specified in the indicated PNS record (1-32). The
PNS Device Number must be in the range of 1-127.

SoE/IRIG-B User Memory Map
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Status | Description

Invalid Remote Node Status Memory Type. Error numbers are in the range -201 to -
232.

An unsupported reference address memory type was specified in the indicated PNS
record (1-32).

-2XX

Invalid Remote Node Status Memory Index. Error numbers are in the range -301 to -
-3xx 332.

An invalid reference address was specified in the indicated PNS record (1-32).

Configuration Errors

Some setup or configuration errors in an SoE system are only detected when the SoE
application has been stored and the CPU is put in run mode. These errors are reported in the
CPU Fault Table. The presence of any of these faults indicates the SoE system is not
configured correctly and the system will not collect and report all Events.

These errors are caused by incorrect data in one or more of the four-word SoE Node
descriptors, starting at element 24 in the User Memory-Map (section 4.1 Memory-Map
Definitions). If one of these errors occurs, review the SoE Node PNS descriptors and correct
them as necessary. Changes are applied by storing the updated logic and putting the CPU
in Run mode.

Note that all Fault Extra Data is in hexadecimal format.

Invalid Device Number (Error Code 662)

The fault shown below is the result of providing an SoE Node Profinet Device Number that
does not exist in the hardware configuration of the PAC Machine Edition project.

Figure 19: PLC Fault Table

0 0 b Disp q O ) O 0 d
Loc Fault Description
0.2 Non-critical CPU software event
Error Code - Group Action
662 . 140 ’ 1:Informational
Fault Extra Data: 06 13 01 41 80 42 00 67/02|00 00 00 00 00 00 00 00 00

Figure 20: PACSAnalyzer Output

HEBHRRERBRBRERERBRRRERGRBHERE  PLC FAULT TABLE ##RFHEFARERAHBHRRRRBERRRRBRRIHH

Last cleared: 08-08-2018 10:49:43
Displaying 1 of 1 faults (0 overflowed), in time ascending order.

1. Location: 0.1 Date/Time: 08-08-2018 10:51:22.389
Group:140 INFO_CPU_SOFTWR - CPU software event
Error Code:662 Action:1  Task Num
Extra Data: 06 13 01 40 80 42 00 &7|03]00 00 00 OO 00 OO OO0 OO 0O 00 0O 00 0O 00 0O
ASCIE: "0 TEE R BRI e R MR TE U OREURURIE e VTR

In the above example, PROFINET Device Number 3 as indicated in the fault extra data (9th
byte) has been specified for an SoE Node but does not exist in the hardware configuration

SoE/IRIG-B User Memory Map

27



PACSystems RX3i Sequence of Events User Manual Section 4
GFK-3050D Jan 2021

of the PAC Machine Edition project. Determine the correct PNS Device Number in the
hardware configuration for the project, find the corresponding SokE Node descriptor, and
replace it with the correct value.

4.3.2 Collector Access Denied (Error Code 663)

The fault shown below may occur if a collector record request has been refused by an SoE
Node. The ninth byte of the Fault Extra Data is the SoE Node descriptorindex in the Memory-
Map (section 4.1 Memory-Map Definitions) for the device being accessed when the failure
occurred. In the example below the error occurred while accessing the SokE Node defined by
the descriptor at index 0, i.e. the descriptor starting at element 24. Verify that the correct
slot location has been specified in the SoE Node descriptor.

Figure 21: PLC Fault Table

Controller Fault Table (Displaying 1 of 1 faults, 0 Overflowed)

Loc Fault Description
0.2 Non-critical CPU software event
L. Error Code Group Action
663 140 1:Informational
Fault Extra Data: 06 13 04 a3 81 4e 00 1300 00 00 00 00 00 00 00 00

Figure 22: PACSAnalyzer Output

HEHSHREEERERHEARREREEEREEEEEE PLC FAULT TABLE #E#SSSSEFEEEEERETHEARREREEEREEE

Last cleared: 08-10-2018 10:54:57
Displaying 1 of 1 faults (0 overflowed), in time descending order.

1. Location: 0.2 Date/Time: 08-10-2018 11:34:42.303
Group:140 INFO_CPU_SOFTWR - CPU software event
Error Code:663 Action:1 Task Num:
ExXtra Data: 06 13 04 a2 81 4e 00 13 Em 00 00 00 00 00 00 00 00 00 00 00 00 OO 00 0O
ASCII: T
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Section5 Operation

Once the setup of the Hardware Configuration profile and the SoE/IRIG-B User Memory Map
is complete, the user can begin to retrieve Sok records from the controller and make them
available to the application.

Below is a block diagram of a sample use-case, in which the SoE Node passes information
to the CPU, which is then recorded by the Historian. Section 5 will review the functions of
each of the nodes in the diagram.

Figure 23: Operational Overview Diagram

Historian/SoE Collector

While{Handshake != 0)

Read SoE Record Buffer

}
Handshake = 0;

-------------------------- %Ps Satellite
/E'leck Handshake/Transfer Records %
3

h 4 —_——— - Y GPS Receiver Antenna
User Reference I- User Logic | —
Memory/Map | Sof | B0
[i}
prmtTommemssesseeg | - &
' Handshake ! C-Block I i’n
sy | T | SoE Node °
! SoE Record Buffer ! L—=l—1T- - - - == T — O
H ' v
; 32000 Events : [ PNS101 High-Speed |
b Firmware | {0 [ et pate Counter I
e ! linput Status Bits| Input Modules I
I | | IRIG-B Time Source
3 | |szzoz !
______ I
| Firmware :
Embedded [ — e IRIG-B digital bitstream I
PNC e | [imemaiBater [* I
| 4000 Events | |
| ——— ———
I_ ___________________ I

Check Handshake/Transfer Records
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Functions of the C Program Blocks

Two C Block programs are supplied with the SoE application: SoE_App and IRIG_Diag. Both
are non-modifiable programs developed by Emerson. The main functions of the C Blocks
are:

a. To initialize and configure SoE operation based on the user’s input as set out in the
User Memory-Map (Section 1

b. To pass that configuration to the CPU firmware.
c. Totrigger the collection of an SoE record from a Remote Node.
d. To provide diagnostics for the overall SoE Application.

Locate and select the C Program Block in PAC Machine Edition’s Navigator pane:

Figure 24: SoE C Program Block Viewed in PAC Machine Edition Navigator

= Logic
= E Program Blocks
=1 _MAIN
E.' Ing_Diag
B', Soe_App
& User Defined Types

In the PAC Machine Edition Inspector, right-click in the empty box to the right of the
Parameters entry, then click on the ellipses (...) to access the parameters for the C Program
Block:

Figure 25: Access the Parameters for C Program Block

Inspector o x

Block Properties

Name Soe_App
Description
Language e
Parameters
Check Size Limits True
EVersion Settings
C Block Type |328it
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5.1.1 Set up the Input and Output Parameters for the C
Program Block

The SoE_App C Program Block requires one input parameter and supplies two output
parameters:

1. INPUT - SoE User Memory Location (WORD). This parameter is pointing to the base
of the SoE User Memory Map discussed in Section 1. Enter a memory reference such
as %W0001. Note that the corresponding memory area cannot be used for any
other purpose once assigned to the SoE Application.

2. OUTPUT - Configuration Status (INT). The C-Block uses this parameter to indicate
the status of the SoE application operations, per section 4.2. Zero indicates OK.
Negative values indicate various error conditions. This parameter may be null, but
null is not recommended, as status information would not then be relayed to the
user.

3. OUTPUT - SoE C-Block Version (WORD): for information only. Should any interfaces
change over time, they may be traced to this item.

Figure 26: C Program Block Input Parameters

Parameters (3]
inputs | Outputs |
[ MName Type Length Description
Mem WORD 151 |SoE User Memorylocation

QK I Cancel >> Help
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Figure 27: C Program Block Output Parameters

Parameters X
Inputs  Outputs |
Name Type Length Description
CfgStatus INT 1 SoE Configuration Status (0==Success)
CVersion WORD 1 C-Block Version (0x0100 -> 1.00)
0K | Cancel >> Help

Install Ladder Logic in Support of C-Block

Once the User Memory-Map (refer to Section 4) and the Input and Output Parameters
discussed above have been set up, install ladder logic (or equivalent) to initialize the SoE

execution, using a Data Init Function Block, as shown in

Figure 28 (rung 3). The Data Init function is used to populate user configuration data in the

SoE Memory Map that begins at Element 17. This should be executed only once.

Figure 28: Data Init Function Block for SOE_App Set-up (Rung 3)

#FST_EXE

2 | ‘g D it Block to Conéiqure the SOE Application

DATA INIT
WORD

-3
Qf— wooor?

4 ' Call SOE C-Block to configure the applioation and to collect reconds
#ALW_OM

CALL SOE
AFF

DiagTrigger
1 b

CALLIEIG

Wo0001 —|Mem CigStab— CigStatus

CVersio[— See_C_B&_Ver

6 | o auiher diagnostic data, set DiagTiigaer to call T Diag C-Block. Ouputs 1o 96 word arag with 3 words for #ach device U to 32 devices

DIAG

Data Init [t

Length: 15 Type: WORD

Offset:  Value:

2 hse

3 1000

4 0

5 0

6 0

7 2

8 l

E] 1 >
0K Cancel Help >>

DiagTrigger

E

Disghn— ROOWT

CVersiol— Disg C_BR_Ver

The first word of the SoE User Memory-Map is the SoE Record Communications Buffer
Handshake word. The C Block updates this word with the number of events that have been
copied to the SoE Records Buffer. When the buffer is populated, no more events are written.
Writing zero to this word causes the Controller to start re-filling the capture buffer from the

start.
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The next 6 parameters provide SoE status information and are updated continuously while
the CBlock is being executed.

The parameters starting at word 17 provide SoE configuration data to the Controller. These
are read by the SoE C Block and updated to the CPU on stop-to-run transitions only.

Following initialization, the C Program Block is called on every subsequent Logic Scan.

Figure 29: Calling SoE_App C Program Block from Main Program (Rung 5)

! ’
2 I]ala Init Block to Configure the SOE Application
SFST_EXE [ DATATHT | Soelnit
3 0 WORD &
- - . - - . . - .
Q= Wooo17
4 I@Can SOE C.Block to configure the applie stion and to colleet recoids
BALW_ON CALL SOE
5 app |
W00001 —{Mem  CigStan{— CigStatus
CWersiof— Soe C_Blk_Ver
5 'lo gather disqnastic dats, set DisgTrigger to call iq_Diag C-Block. Ourputs ta 96 word srvay with 3 words for each device upto 32 devices
DiagTrigger CALL THIG DiagTrigger
7 |k DIAG 5
Disghn[— RO0IOI
Cersiof— Disg_C_EM_Ver

Functions of the Input Modules
(MDL660/MDL655)

The input module MDL660 or MDL655 is scanned in the normal way by the PROFINET
Scanner (PNS) located in the same rack. For those inputs which have been designated as SoE
Channels (refer to Section 2.6, MDL660 Configuration or Section 2.7 MDL655
Configuration), an SoE event is logged whenever a transition is detected on a corresponding
input.

Functions of the High-Speed Counter (HSC)

Each High-Speed Counter Module converts the GPS Time IRIG-B data stream to a digital data
stream to be interpreted by the PNS.

Note that the functionality of the HSC is constrained by the GSMDL file used in this
application. Only the IRIG-B input is operational.

33



PACSystems RX3i Sequence of Events User Manual

GFK-3050D

5.4

Operation

Section 5

Jan 2021

Functions of the Advanced PROFINET Scanner
(PNS101)

The PROFINET Scanner executes several functions:

d.

Interprets the data stream from the HSC to synchronize the SoE Node time-base
once per second.

Read inputs from the IC694MDL660’s or IC694MDL655’s in the rack. If the PNS is
configured for a Max 10 Scan of 1ms, then priority is given to reading the
MDL660/MDL655’s every Tms so events can be recognized every ms.

Based on the configuration received during initialization, it analyzes the inputs from
the SoE-enabled channels of the MDL660/MDL655 modules located in the same rack
and generates an SoE time-stamped record whenever a transition is detected on one
of those channels.

Once PNS101 is initialized, config received, and is ready to record events, any input
that is already in a high state will be recorded as a new event.

. ltgenerates an IRIG-B time processing status.

In response to periodic requests from its host CPU, the PNS passes the SoE records to
its host over the PROFINET bus.
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Input Status Bits

The PROFINET Scanner’s 32 bits of input status provides information about the scanner. All
status bits are active high. Bit 1 is the least significant bit.

Status
) Name Description
Bits
Indicates the health of the module. A value of 0 indicates
1 Module OK the module is powering up or has failed. A value of 1
indicates the module is functioning properly
2 Reserved Setto 0
3 Port1 Link Up 1 = portis connected to another device and is
4 Port2 Link Up communicating.
5 Port3 Link Up 0 = portis not connected to another device, or the port
6 Port4 Link Up has some sort of error preventing communications.
7-10 Reserved Setto 0
Indicates whether MRP has been enabled or not. A value
11 MRP Enabled of 0 indicates that MRP is not enabled. A value of 1
indicates that MRP is enabled.
12 MRP Role Always 0. PNS only supports MRP Client.
13 PNS Synchronized PNS101 is synchronized to the GPS global time.
14 SoE Events Available SoE Events available
15-32 Reserved Setto 0

The PNS Synchronized status indicates that the PNS has synchronized its clock to the GPS
global time. Clock synchronization may require if 90 seconds after power-up. Any records
captured before synchronization will have 1970 as the year and other timestamp values will
not be referenced to the GPS global time. This status is echoed in the corresponding output
data of the SoE Diagnostic Block. The SoE Events Available status indicates that the PNS has
captured events available to be read by the PLC. This is an indication to the SoE Application
to request event data from the PNS.
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Functions of the PROFINET Controller (PNC)

In addition toits role as a normal PROFINET Bus Controller, the CPU Embedded PNC retrieves
SoE data from all the configured SoE Nodes and interfaces with its host PACSystems
Controller (CPE330/CPE400/CPL410).

During initialization, it passes configuration information to each PROFINET Scanner, as
appropriate for that PNS101.

Functions of the CPU

TheCPU interfaces with the C Program Block and with the Embedded PROFINET Controller
(PNC).

d.

It processes the Configuration represented in the User Memory-Map (Section 1and
passes that configuration information to the PNC, which in turn, passes segments to
each PNS, as appropriate.

Based on PNS Status information, it initiates the collection of SoE records from each
SoE Node via the PNC and accumulates them for retrieval by the Historian/SoE
Collector.

Whenever the SoE Communication Buffer Handshake Word is zero, the CPU
transfers SoE Records from the internal SoE Records Buffer to the Communication
Buffer per the user-supplied configuration (Section 1).

The CPU monitors whether the internal Sok Records Buffer is full. In response to a full
condition, the more recent SoE records are lost and a diagnostic is produced (Section
6).

Functions of a Historian[SoE Collector

A Historian/SoE Collector interfaces with the CPU using an agreed protocol, such as SRTP,

EGD.

d.

Whenever the SoE Record Communications Buffer Handshake Word is non-zero, the
Historian/SoE Collector reads the contents of the SoE Records Buffer from the CPU
for that number of records.

. Once all records have been transferred from the SoE Records Buffer, the

Historian/SoE Collector needs to set the SoE Record Communications Handshake
Word to zero, as that action tells the CPU that the buffer is available for the update
again.

The Historian/SoE Collector retains all SoE records collected in this fashion, in
conformance with rules established by its operator.

The Historian/SoE Collector then performs further SoE record analysis, as
programmed by its operator.
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Performance Considerations

For both Simplex and Redundant operation, each RX3i PNS101 device and each MDL
module in the PNS rack will contribute time to the 10 Scan sweep impact. The IO scan sweep
impact is the same as non-SOE RX3i PNS001 devices and modules.

For Simplex (non-redundant) SOE operation, the SOE Application C-block has a logic
execution time that impacts CPU sweep time.

The SOE_Application logic execution time can be estimated as follows:
SOE_ Application Idle call: 0.02ms
SOE_ Application Update call:  0.75ms per 1000 events added to SoE Records Buffer

An Idle call occurs when the app is either waiting for the next SoE Record Communication
Buffer Handshake or there are no events in the internal buffer to move to the SoE Records
Buffer. An Update call occurs when the SOE Application updates the SoE Records Buffer with
new events.

The following formula estimates the SOE Application logic execution time for SoE Records
Buffer Update calls of at least 1000 events or more:

SoeAppExeTimeMilliseconds = (eventCnt * 0.00075)

Since the maximum SoE Records Buffer event size is 32000, the worst-case SOE Application
logic execution time is approximately 24ms. The worst-case logic execution impact can be
reduced by configuring the SoE Records Buffer for a smaller size. In most cases, the SOE
Application will be called in the Idle state so a minimal execution time will occur, but
periodically the SoE Records Buffer will be updated and that will result in a larger execution
time for that sweep.

For redundant SOE operation, the synchronization of buffered events from Active to Backup
is the primary contributor to sweep time. This sweep impact is dynamic and can change
from sweep-to-sweep depending on the number of events in the Internal buffer (not the
SoE Records Buffer in user memory). To keep the sweep impact to a minimum, the external
Historian/SOE Collector should empty the SoE Records Buffer at reqular intervals and at a
rate that keeps up with the SOE event generation rate.

There can be additional sweep time impact due to the SoE Records Buffer data in the
Transfer List and the SOE_ Application C-Block execution time. For the SoE Records Buffer
data in the Transfer List, the sweep impact is constant each sweep. The sweep impact can
be minimized by using a smaller SoE RecordsBuffer. Allowed redundant SoE Records Buffer
sizes are between 1000 and 32000, so a size closer to 1000 will reduce the Transfer List sync
time. For the SOE_ Application C-Block, the logic execution times are equal to the
simplex/non-redundant times. However, when the SOE_ Application moves events from
the internal buffer to the SoE Records Buffer the sweep time will likely be reduced because
the impact due to synchronizing events in the internal buffer is greater than the SOE_
Application logic execution time to move events to the SoE Records Buffer.
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Below are typical sweep time impacts for SOE events in the internal buffer:

For 1 event queued ->0.5ms

For first 1000 events -> 2.0ms

For each additional 1000 events -> 0.85ms per 1000.

The internal buffer's redundant synchronization is more efficient for larger event sizes.
Below is an equation to estimate the sweep impact for internal buffer event counts over

1000.
CPE330 BufferSyncMilliseconds = ((eventCnt-1000) * 0.00085) + 2.0
CPE400/CPL410 BufferSyncMilliseconds = ((eventCnt-1000) * 0.00150) + 2.0

If the SOE internal buffer fills to its max size of 128000, then the sweep impact is
approximately 110ms. Note, this formula is only approximate. There is variation in the
sweep impact depending on how the events are queued and how many are queued. For

example, if one PNS queues 8 events this may have less impact than 8 different PNS devices
each queuing 1 event to the internal buffer. This calculation is an estimate only.
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Section6  Diagnostics

6.1

Diagnostics

The SoE system drops the more recent events once the Internal Events Buffer overflows.
There are indications that the buffer has overflowed in the memory map. Refer to the SoE
Status Byte, bit 1 (Section 4.1, Memory-Map Definitions). Each SoE Node also has an
Overflow bit in the Remote Station Overflow bits status register.

The IRIG_Diag C-Block is used to collect diagnostic info from the configured SoE devices.

The SoE Application provides a User Defined Type (UDT) for monitoring the diagnostic data
collected by the Diagnostic block. The IRIG Diag Data UDT can be applied to the Diagnostic
C Block by expanding the UDT node in the PAC Machine Edition Navigator pane and
dragging the IRIG_DIAG_DATA element to the first output of Diagnostic C Block.

Figure 30: Logic Tree

=1 Logic
@ -8 Program Blocks
=) g4 User Defined Types
@b Device_IRIG_DIAG
@b IRIG_DIAG_DATA

Configuring the SoE Diagnostic Block

There are no input parameters for this C-Block.

The screenshots below show two methods of setting up the Irig_Diag C-Block Output
parameters:

o Figure 31 shows a configuration using a UDT for the DiagArray output.

o Figure 32 shows a configuration using a WORD array output.
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Figure 31: IRIG-B Diagnostics Output Parameters (UDT)

Parameters H
'inputs  Outputs |

| Name Type Length Description

DiagArray ANY UDT i1 3 diagnostic words per 32 devices

CVersion WORD 1 Version of C Block (0x0100 -> 1.00)

0K I Cancel >> Help

Figure 32: IRIG-B Diagnostics Output Parameters (Words)

Parameters -
Name Type Length Description
DiagArray WORD 96 3 diagnostic words per 32 devices
CVersion WORD 1 Version of C Block (0x0100 -> 1.00)

OK | Cancel >> Help
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Monitoring SoE Diagnostics

The IRIG-B diagnostics cannot be run on the first PLC scan, since the first scan is used to
configure the SoE system. The diagnostics application requires that the SoE system be
configured before it can query the PNS for diagnostic data. Any subsequent execution can
run the diagnostics, as shown inFigure 33.

Figure 33: SoE Diagnostic Monitoring

Data Watch a x
Variable Name Address | Value [«
=% IRIG_DIAG_DATA1 (Custom Structure)
-S4 Node_1 {Custom Structure)
SEP Deviceld 0
€ IntemuptPerSec 0
SEF, UnModulatedStatus False
SET, ModulatedStatus False
SH ) TimeQualityExceeded False Ll
SE) PacketEmor False
SH ConnectEmor False
'EF{, Clock Synched False
-S4 Node_2 {Custom Structure)
t’}F Deviceld 2
SER IntemuptPerSec 200
SEf, UnModulatedStatus True
SET) ModulatedStatus False
SEf, TimeQualtyExceeded False
SET, PacketEmor False
SH ConnectEmor False
SEf) ClockSynched True v
Static | Auto 5
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SoE Diagnostic Definitions

Device Id
Interrupt Per Sec

Un Modulated Status

Modulated Status

Time Quality Exceeded

Packet Error
Connect Error

Clock Synced

PNS device ID
Set to the number of IRIG-B interrupts the PNS is detecting

Set to true if the correct number of interrupts are seen for
an unmodulated IRIG-B signal

Set to true if the correct number of interrupts is seen for a
modulated IRIG-B signal

Set to true if IRIG-B packet IEEE-1344 extension time
quality value is above 6

Set to true if last IRIG-B packet had an error of some kind
Set to true if no IRIG-B interrupts seen in the last second

Set to true if the PNS has synchronized its internal clock to
match the IRIG-B clock
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The SoE record structure provides very specific information about the physical location of
the SoE event and the nature of the event (i.e., which channel in what SoE Node detected
the event, whether the channel transitioned from low-to-high or from high-to-low, and the
associated time-stamp and its validity). The SoE record provides complete details for the
SoE collection tools.

Word 1 is the most significant word. Word 10 is the least significant word.

Word# | Field Description Range
1 YYYY Year 2000 - 2099
2 MM Month 1-12
3 DD Day 1-31
4 HH Hour 0-23
5 MM Minute 0-59
6 MS Millisecond 0-59999
Event Location formatted as
7 Event Location DDDD DDDS SSSC CCCC 0-65535
(see Figure 34 below).
The number of SoE events for this channel
since the PACSystems controller powered
up.
3 Channel Event Count Note: PNS does not stop collecting. This 0-65535
count resets only upon overflow,
whenever the downloaded PNS
configuration is updated with a
different configuration, or when
the PNS is power-cycled.
The number of SoE events for ALL
9 Station Event Count configured channels since the PACSystems 0-65535
Controller powered up.
Event Status/ Event Status formatted as V=0/1
10 Channel Transition 000000/ 200000KT T=0/1
(see Figure 35 below) =0/

SoE Record Format 2

Appendix A
Jan 2021
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Decoding Event Location

Figure 34: Decoding Event Location

PROFINET Device Number (1-127)  1/O Module Slot 1D (0-15)  Input Channel # (0-31)

A A A
Y Y

TTTTTTTN

D D D D D D D S S ) S C C C C o

msb Isb

The most significant seven bits, denoted by DDDDDDD above represent the PROFINET
Device Number of the PNS Module from which the event was generated. Note that zero is
not a permitted value and that Device Numbers over 127 are not supported by the 7-bit
format. Thus, all PNS modules used in this SoE application need to use a unique PROFINET
Device Number in the range 1-127.

The next four bits, denoted by SSSS above, represent the slot number occupied by the I/O
Module which detected the SoE event. Refer to Section2.2, SoE Node Configuration for the
constraints placed on the relative location of the PNS Module and the Input modules which
support SoE. Both the PNS with the Device ID indicated in the seven most significant bits
and the 1/O module represented here by SSSS reside in the same RX3i I/O Rack.

The lowest five bits, denoted by CCCCC above, represent the specific I/O Channel which
detected the SoE event. The Channel Number is associated with the input module located
at slot SSSS.
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Figure 35: Decoding Event Status

Time Valid Indicator Input Channel Transition

A A

X

msb

Isb

Only two bits in the Events Status Word are used:

V, when returning 1, indicates that the IRIG-B based time-stamp is valid. 0 indicates not

valid.

T indicates the direction of transition for the indicated SoE channel (refer to Figure 34).

T=0indicates 1=>» 0 transition for that channel;

T=1indicates 0= 1 transition.

Note:

those bits indicated as “x” are reserved for future use and should not be assumed to be zero.
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Appendix B: Duplication of Events

Duplicate of Events

The SoE implementation attempts to minimize or eliminate the possibility of duplicated
events, but there are some situations where duplication of events may still occur.

If a PNS sends SoE records to the CPU, but the PNS becomes disconnected before the CPU
acknowledges the events. Then the events will remain in the PNS device's event queue.
When the PNS device connection is later reestablished, the events previously sent to the
CPU may be repeated.

In a redundant system with SoE, Active status may switch between Primary and Secondary
units along with the Redundant IP assignment. If the external Historian/SoE Collector sets
the SoE Record Communication Buffer Handshake word to 0 just before a switch of Active
units, then the updated SoE Record Communication Buffer Handshake value may not get
transferred to the new Active unit. When the Redundant IP moves to the new Active unit,
the Historian/SoE Collector will see the SoE Record Communication Buffer Handshake at its
previous value and not cleared to 0. Thus, the Historian/SoE Collector may interpret this as
new events, but these records are the same events it previously consumed. This situation
can be avoided if the Historian/SoE Collector takes the extra step of also checking the SoE
Records Buffer update counter. If the update counter is the same value as the previously
consumed events, then the Historian/SoE Collector could write the SoE Record
Communication Buffer Handshake to 0 again and wait for a non-zero value.
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Appendix C: SoE Data Retrieval Example

The following example demonstrates the operation of a simplex SoE configuration with a
single PNS node. This sections uses an example application for PAC Machine Edition
application that is available in the Workshop_SOE.zip, which is included in the SoE
Application Software Bundle (Figure 36). This software bundle can be found on Emerson’s
support site (links are provided at the end of this document.) The HMI (QuickPanel+)
demonstrates a Run in Simulation mode on PAC Machine Edition View.

Figure 36: PROFINET SoE Application Software

PROFINET SoE Application Software

Cust Page URL: ht, i t.ge.com/ Jen_US/D OFINET-SoE-Application-Software

Partner Page URL: hitps:/ge-ip.force.com/communities/en_US/Download/PROFINET-SoE-Application-Software?Type=Download __kav&ld=ka40h000000LWm]
Internal Page URL: https://ge-ip--c.naz28.visual.force.com/apex/KnowledgeDetailWithoutHeaderFooter?id=ka40h000000LWmj&Type=Download__kav&lang=en_Us
Id: 000021292

Average User Rating: Your Rating: Last Updated: 08/30/2018 Date Created: 08/29/2018

Products: PACSystems RX3i  Categories: Software Add-On
Channels: Internal App, Partner, Customer, Public Knowledge Base
Status: Not Validated

seectimpuse: SRR

) Sequence of Events (SoF) appiication bundle Zi.
™ s0E_App_Bundle_v1.zip 15 M8

Includes the following in the zip:

Posted: 3/30/2018 EULA - End User License Agreement
Sequence of Events (SoE) application bundle Version 1 SoE_App.gefElf - 8o Application C-Block
Irig_Diag gefElf - IRIG-B Diagnostic C-Block

IRIG_DIAG_DATAUDT - PME User Defined Type (UDT) for optionally interpreting
Irig_Diag C-Block output
SOE_Example_Project zip - PME project with SoE application example

Additional details about Sequence of Event operation can be found in the PACSystems
RX3i Sequence of Events User Manual, GFK-3050

Note: SIM 13 for Machine Edition 8.5 might be required for this to install property.

Figure 37:Sample Block Diagram of a SOE Data Retrieval Solution

m PAC Machine Edition GPS Satellite
i —
| v | D

~__]

—

-

-—

IRIG-B Clock

IRIG-B Signal

SoE Node

=
=
E
E
=
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Preparing the RX3i Controller

Before the controller can retrieve SoE records, the target controller must be prepared to
maintain SoE information locally for applications requiring real-time decisions based on
the logged data.

Setting the RX3i Controller as an Active Target

1. After opening the project, right-click the RX3i controller and set it as the Active Target.

Note: If the RX3i is Active Target then the selection will be greyed out. If not, select it. We
want the RX3i to be the Active target in order to ensure proper flow of this application.

Figure 38: Set as Active Target

Navigator 7 x

=8 Workshop4_SOE 1
- HMI

o FER

Add Component >
Add All Components
Remove Companent >
Rename F2
d Delete... Del

¥ Optio Set as Active Target @ = -
v

Update Security

a
x A

|

Target Validate F7
Name Download to Controller... F8
Type Upload from Controller...

Desct Download and Start &
Do Go Online
Offline Comman ds >

Show Runtime

Crrl+T

Clean Build Folders

Import >

Export Binaries..

Properties Alt+Enter

N

Right-click the RX3i target and choose Go Online. When Online, the node beside the
RX3i target will change to green. The bottom-right hand corner of PME will also show
the controller’s status details.
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Downloading to the Target Controller

Now that the controller has been prepared, download the logic, hardware configuration
and variables to the controller.

1. Right-click on the RX3i target and click Download to Controller.

Figure 39: Download to Controller

davigator

=.{88 Workshopd_SOE_1

& HMI
=
LR Add Component 5
Add All Components
Remove Component 3
Rename F2
< Delete... Del
£ Options Set as Active Target oView
nspector Update Security
Target Validate 7
MName Download to Centroller... G F8
Type Upload from Controller...
Download and Start Fa
Descrip
- 1 Go Offline I
Diocume - -

2. Choose Outputs Disabled and then OK.

Figure 40: Outputs Disabled

r +
Stop Controller [192.168.0.100] [

Project: Workshop4 SOE_1
Target: RX3i

Qutputs Enabled # | Outputs Disabled

Cancel

3. The Download to Controller window will appear. Check the checkboxes for Hardware
Configuration and Motion, Logic, and Initial/Forced Values (Figure 41). Select OK.

Figure 41: Download to Controller Options

"B Download to Controller [182.166.0.100]  BESS)

Project. Workshopd_SOE_1
Target: RX3i
Hardware Corfiguration and Mation
- Logic
Initial/ Forced Valuss
[ Contraller Supplemental Files

I Wirite ALL items to flash memory

I™" Wirite to both redundant controllers

ok | Cancel Help |l
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4. Right-click the target RX3i controller, navigate to Online Commands, and start the
controller (Figure 42).

Figure 42: Restart the Controller

Navigator

2 x

=8 Workshopd _SOE_1

& HMI
ERF
Add Component »
Add All Components
Remove Component 3
Rename F2
< Delete... Del 3
£ option Set as Active Target foView s
Inspector Update Security i
Target Validate 2] ‘i‘
Name Download to Controller... F8 T
Type Upload from Controller...
Descri Download and Start B
— Go Offline
Online Commands r Set Monitor Mode
Family’ R
Control ow Runtime Start Controller
Report... Ctrl+T Stop Controller...
Update _p . D
] Diagnostics T

5. Select Outputs

Enabled and OK.

Figure 43: Outputs Enabled

r

Start Controller [192.168.0.100]

[S=X)

Project: Workshopd_SOE_1

Target: RX3i

# | Outputs Enabled

Qutputs Disabled

Cancel

6.

Ensure the status in the bottom-right looks like Figure 44.

Figure 44: Controller is running

ieferences | Compare

| |J’4| [ |Programmer, Run Enabled, Config EQ, Logic EQ, Sweep= 0.8 ms | ®0
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Reviewing Downloaded Logic, Hardware
Configuration, and Initial/Forced Values

This section shows the user how to review and edit the three download outputs from the
previous section. While the sample application in the ZIP file is functional, it is only meant
to serve for illustrative purposes and users will need to customize the logic, hardware
configuration (HWC), and variables to suit their needs.

To begin, we need to view the logic that was downloaded to the controller in the previous
section.

Viewing the Logic
1. Open the Program Blocks node to reveal _MAIN.

2. Double-click the _MAIN Ladder Diagram node so that the InfoViewer looks like Figure
45,

Figure 45: _MAIN Ladder Diagram

am0Os

* [ oo AN RG] _|
] i ConfigCne
Fy —— 4
AT TATATNIT
WORD
ContigChange n <
Q508 w1 aec
HMILIRIGE DL [ CALLIAIG |
P I
Dughvt— IMIG_DIAG_ DA
CVasiol— RIGE Vavion
AL ON TALL30
[ S ase
v "
SOE Cortigmack —{Mon  Cighim|— 50E S
5
Cnsial— S0E Version
3| ear e 508 utin
ZeraOWSOEBW_ [ WEVETT
. ;' —— .
2 Optons 8 Msneger | 1§ Project [ Vorbies @@ Ifeiiem '+ 1 b W ¥ i 5
- 2% FeobukZone nx
@ [ | v |
called 2 tag) Is 3 named storage space for a value. o |
hars you keep track of statistcs and information used -8
e kinds of values 3 variabi can siore depends : g
- Where that vaiue I Stored depends on ts !
= B |t | Miseges | fepors, References [ Compare
Dose. Rung 11 [s] [@[¢rogrammes, Run Enabied, Config EQ, Logi< EQ, Sweep= 07 ms [ @0 # 0 |adminitimer [LOCAL
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The InfoViewer will reflect the ladder diagram below. The definitions following Figure 46,

will describe each component.

Figure 46: RX3i Target

InfoViewer /~ _MAIN [RX3i] |

1 | =s50E Code...

#FST_EXE DATA

3 11 INIT |
H WORD
1
Q- S0E_W17_
HMIIRIG... [ carL | )
] 11 IRIG |
H DIAG

Diage— IRIG_DI...

CWer— [RIGE_Ver..

" FALW_ON CALL

1| S0E &PP
5 1T

S0E_Config... |MemCfgii— 80E_Status

CWer— 80E_Version

6 | = Clear the SOE Buffer
ZeroOulS... MOVE

7 |} INT

250
0 —IN Qf SOEBuffer[.

CALL
q Decode.. [

CALL
10 Decode.. [

11 | & Free nmning counter via CV1

timer TME
12 I} TENTHS

2 | B'nowr application the SOE config starts st %W 1 Since 39 1-16 ave read ouly all user configur ation starts at %W 17

§ .Decode Event Location anﬁ Event Status Wotds using the. auiliary locaﬁﬁns of %RIUUI—IRlﬂ 10 for 2% 1001-%71010 XZE; for the 15 eveﬁts this deo is éetup far.

timer

Roooo1
w—py  CV—

Ladder Diagram Overview

* Rungs 1 & 2 are comments.

» Rung 3is driven by the first scan bit to configure the SoE Application. For this
application, SoE records are starting at memory location %W1000. Since ¥W1-W16
are read-only, user configuration starts at %W17 which is the Maximum Number of
SOE Records buffered in CPU. The Data Init length is 11 because this application only
has one PNS drop therefore we do not have to configure the other 3 PNS drops from

%W28-W39.

Note: To configure additional PNSs, set the number in W23 (Number of SoE

Nodes) and repeat the information in %W24-W27 for each PNS.

Diagnostics
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Rung 4 is toggling the IRIG_Diag C-Block used to collect diagnostic info from the

configured SoE devices.

Rung 5 is a call to SoE_App C-block. The block takes an input pointing to the base
location of the SoE User Memory Configured at Rung 4 and provides two words of
feedback: SOE_Status and SOE_Version.

Rungs 6 & 7 show a simple way to Zero out 250 consecutive words. This function is
tied to a Momentary On button on the Quickpanel+ application allowing us to zero
out the SoE buffer while experimenting with the features.

Rungs 8 & 9 call DecodeAddressStatus block that creates an additional table that
breaks out any SoE words that contain more than one piece of information and save
records and their respective information into SoEBuffer[] array.

Rung 10 call to DecodeStatusWord block that decodes the SoE Status Flag at
memory location $W0004 and the Remote Station Overflow bit 1 at memory
location $W00011. Since this application has one PNS101, only one bit of the
Remote Station Overflow register at %W00011 is decoded to generate a remote
station overflow bit. The following Boolean variables are set to ON as follows:

o PNS101_BufferOverflow: SoE Status Flag bit 1is ON

o PLC_RestartedFlag: SoE Status Flag bit 2 is ON

o PNS101_Buffer_50PrecentFull: SoE Status Flag bit 4 is ON
o PNS101_Buffer_75PrecentFull: SoE Status Flag bit 5is ON
o PNS101_1_Overflow: Remote Station Overflow bit 1is ON

Rung 11 and beyond are for testing purposes.

Viewing the Hardware Configuration

1. Expand the Hardware Configuration node under the target RX3i controller.

2. Inspect the built-in LAN2 PROFINET Controller and take note of the status address.

Figure 47: LAN2 PROFINET Controller

lavigator

2x

(0.2.1) PROFINET Controller [RX3i]

@ HMI
B RX3i

2]
iy Har
=il Rack 0 (1695 CHS012)

B Logic

p Settings | Media Redundancy | Power Cansum plion

Parameters
Status Address %I00081_ &)
gic Blocks Length -

1/0 Scan Set 1
Network Port 1 Critical False
rdware Configuration Network Port 2 Criical False

N Slot 0 (IC695PSA140)

J Slot1 (Used With Slot 0)

g Slot2 (IC695CPE330)
P Ethernet [Using LAN 1]

B Tororer Convoler(Uang AN )
@ ndi-pns (£2) [7-Slot (Slot 2) PACSystems RX3i Advanced PROFINET 10 Scai

J Slot3 (Used With Slot 2)

@ Sletd

@ Slet50

@ Slet60

@ slet70

8l Slot8 (IC695EDS001)

&l Slot 9 (IC695ETMO0L)

g Slot 10 AC635PNCO0T)
@ slot110
@ slot12 OC695LRE00L)

#% Options | M\ Manager | {8 Project | [ Variables | @ InfoView Hd4bHs
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3. Inspect the PROFINET Scanner Configuration. In particular, note the status address.
For information on the Status Bits, see Section 5.4.1 Input Status Bits.

4. Take note of the 10 SoE configuration

Figure 48: SoE Configuration

Sauiqator A% Liler [RGBl | (0.21.2.2)7-Slot (Slot 2) PACSystems RXGi Advanced PROFINET 10 Scanner [RGi] | (02:
Settings
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-4 RX3i ol Parameters
& Data Watch Lists Input Data 101033
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[ Active Blocks
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E-ffil§ Hardware Configuration

il Rack0 (IC635CHS012)

-l Slot 0 (1CB95PSAL40)

J Slot1 (Used With Slat 0)
e+fl Slot 2 (ICB95CPE330)
-l Ethemet [Using LAN 1]
£ M| PROFINET Controller [Using LAN 2]
-0 ndi-pns (£2) [7-Slot (Slot 2) PACSystems R)3i Advanced PROFINET IO Scarl |
@ Slot 0 (IC635PSAD40: 120/240VAC, 125VDC 40W Power Supply (2-slot])
-l Slot 2 (7-Slot (Slot 2) PACSystems RX3i Advanced PROFINET IO Scann
el Slot 2 (IC694MDLE60: 32 Circuit Input 24 VDC Positive / Negative Login
¥

@@l Slot 6 (IC695HSC304: RX3i High Speed Counter (4 Counters))

Slot 3 (Used With Slot 2)

Slot4 0

Slot 5 ()

Slot &

Slat 7 ()

Slot 8 (IC695EDS00L) il

ol i ] v

m

i meeasa

% Options | I\ Manager | 8 Project | [Jf] Variables | € InfoView M4 b K

5. Take note of the High Speed Counter Configuration as a IRIGB Source (Figure 49: IRIG-
B Time Source).

Figure 49: IRIG-B Time Source

=-Blin Hardware Contiguration

E|§|T|1 Rack 0 (IC685CHS012)
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[—]g Slot 2 (ICE95CPE330)

. Ethernet [Using LAN1]

E . PROFIMET Controller [Using LAN 2]

Eﬂ r3i-pns (£2) [7-5lot (Slot 2) PACSystems RX3Si Advanced PROFIMET IO Scar
g Slot 0 (ICE95P5A040: 120/240VAC, 125VDC 40W Power Supply (2-slot])
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E--g Slot 6 (ICB95HSC304: RXGEi High Speed Counter (4 Counters))

g Subslot 1 (IC695HSC304: IRIG-B Time Source)

B Clat 3 7 lemd Wil Clas 20
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Viewing the Variables

The variables reviewed in this subsection are specific to the demo application. This section
serves as an aid only.

1. Inthe Navigator Window, choose the Variables tab.

2. Inconjunction with the Inspector Window, inspect the various variables associated
with the application.

Figure 50: Variables to Watch
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Leveraging the Watch Windows

Pre-configured groups of variables are set up in order to help see all of the variables in
several areas.

Figure 51: Gouped Variables

= Bl | e, Memapes [ Fiaports | Fefeence | Comsas

[ SURD11-S00Babr | 3. b Proguemme Ran e, Conig B Lo 1] Smnaps 81 @0 80 tbminivee [LECAL

The raw %W table has most of the data. You can create events on the 10 simulator and
watch their effect on the %W tables.

The Data Watch window is another way to see data focusing on descriptors instead of raw
data. The entire system is functional at the logic level. However the HMI makes it so much
easier to see how to interact with the system. If you want to try something at this level,
zero out the first variable in the data watch list, SOE_W1_Record_Buffer_Handshake. If a
number is returned, that is how many new events you just received. Keep zeroing until it
stays at zero. At this point, we are awaiting a new event.
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HMI Target

This section is on how to utilize a local HMI to visualize and log the SOE data on a local
storage media. This allows for a robust long term and low-cost logging solution.

One of the advantages of using the Quickpanel+ application is it can run in Simulation
Mode on a PC. Before running in Simulation Mode, verify that the application is fully
functional by turning the Enable 10 parameter to True. We can then Download and Start
the Quickpanel+ application on the PC.

To run the target in simulation mode:
1. Select the target and turn the Enable I/O to True in the inspector pane.
2. Download and Run the Quickpanel+ application.

3. ThenDownload and Start the Quickpanel+ application on the PC.

Figure 52: Enable I/O Parameter Set to True

Navigator I X Inspector o X
Target ~
B-E8 SOF_Workshop ~ Hame HMI
=% HMI Type ‘windouws CF
- Alarm Groups Description
-3 Application Scripts Documertation Address
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Global Functions Model QuickPanel+ 12" TFT Capacitive(| C7S5CH5 120k
B Graphical Panels Enable 1/0 [Tre ]
- B Languages Project Fiecovery UUpdate On Gaing Dffine
=% Logging Groups Check Duplicate Prosy Variz| False
&R Message Grids Publish HMI Falss
- %E PLC Access Drivers Target Resolution 800 by 600 pixels
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@ Web Documents Start RT Marimized False
E--'ﬁ RX3i Track Key Stokes False
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QuickPanel+ Application (HMI)

The QuickPanel+ application simulates runtime values of the system. The user can review
components statuses of the system in real time.

The following definitions describe the key features of the demo application and how to
interact with the HMI.

Figure 53: Demonstration Application

122418 PACSystems 1mS SOE m - 7. PLC Restart Flag
meen | Demonstration Application i o PLeR N
- LC Restart Reset
Scantime
PLC Restarted Flag
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1. Scan Times ‘ =t = - oras .’ Reset |_ >
N CPES0 Cortroler 4T arond .
2. Lan2 Status | - ecord coun

3. Profinet Status _
4. PNS Status Gurrent Max Records 25
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(_Internal Buffer ) Overflow

Maximum Records| 75% Full, 12. PNS Overflow count
4000 §0% Full_ T " . .
% [ 13. PNS 75% full
PNS101 - SOE Drop 14. PNS 50% full

Input1, Input2, input3, inputd .. Input128
Maamum 4 drops x 128 Inputs = 512

6. Digital Inputs Status

1. Scan Times: this item displays minimum, current, and maximum PLC scan times
converted to mS for display. These are words (5), (7), and (9) of the SoE User
Memory Map.

2. LANZ Status: monitors which ports are connected to other devices using LAN2
Profinet Status Bits on the CPU.

3. PROFINET Device #1 Status: monitors the PNS OK status bit. Green indicates the
module is functioning properly, and red indicates the module is powering up or
has failed.

4. PNS Device #1 Status: monitors which port is connected and whether or not it’s
communicating using the PNS101 status bits.

5. IRIG-B Status: this reflects the PNS Synchronized to the GPS global time status bit

6. Digital Inputs Status: monitors the status of inputs 1 through 4 on the MDL
module.

7. PLCRestart Flag: indicates if a power cycle occurred. Helpful in pointing to a
possible loss of data. Obtained by reading SoE Status (word 4) bit 2 of the SoE User
Memory Map.

8. PLCRestart Reset: writing zero to the PLC Restart flag (SoE Status Bit 2 of the SoE
User Memory Map).

9. Go to SoE Records Table

10. Record Count: shows the number of events that are available in the SoE Records
Buffer. This is obtained by reading the SoE Record Communication Buffer
Handshake word (first word of the SoE User Memory Map).

11. Overflow Count: indicates the number of times the internal buffer overflowed.
This is obtained by reading the second word of the SoE User Memory Map.
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12. PNS Overflow Count: indicates the internal events buffer has overflowed.
Obtained by reading SoE Status word (4) Bit 1 of the SoE User Memory Map.

13. PNS 75% Full: obtained by reading SoE Status word (4) bit 5 of the SoE User
Memory Map.

14. PNS 50% Full: obtained by reading SoE Status word (4) bit 4 of the SoE User
Memory Map.
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SoE Records

Clicking on the large arrow (item #9) in the previous section will direct the user to the SoE
Records Table. This screen will show all 25 SoE Records and their decoded locations and
event statuses.

Figure 54: SOE Records Table
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23.

Communications Buffer: this table lists all 25 SoE records

Clear Communications Buffer: this button is linked to the variable
ZeroOutSOEBuffer (%M01003) in _MAIN block to clear the SoE buffer. This writes
zero to 250 consecutive words starting at memory location %W01001.

Process data and Signal for more data: this button executes a ViewScript that
essentially does the following:

a. This button logs the current batch of events to a CSV file
b. Writes zero to SOE_W1_Record_Buffer_Handshake (first word of the SoE
User Memory Map) to signal availability for more SoE records

Go to System Status

Record Count: this is reading the current SOE_W1_Record_Buffer_Handshake
(first word of the SoE User Memory Map).

Overflow Count: indicates the number of times the internal buffer overflowed.
This is obtained by reading the second word of the SoE User Memory Map.
Buffer Updates: shows how many batches of events we have received since
startup. This is obtained by reading SoE Records Buffer Update Counter (word (3)
of the SoE User Memory May).

PNS Events Available: pulses to show there are new events awaiting requesting.
This indicator reads SoE Events Available bit of the PNS101 status bits.

Go to Sok files
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SoE File Manipulation

Clicking the Right Arrow in the previous section takes you to the SoE File Manipulation
screen. The following definitions describe the actions available.

Figure 55: SoE File Manipulation

12:29:41 PACSystems 1mS SOE )
meens | Denmonstration Applicatiol

24. Selectfile to Open —
26. SelectArc file to

Step 1 [ Ac2019_8 21 22 3A.csv . ~=Isep1 || Historize
Select File Arc2019_8_21_22_38.csv
25. Click to Open - Arc2019_8_27_10_17.csv

27. Click to Historize

28, Archive ActiveLog and
~" start new

Archive current file and start new L Archive
CLOSE <3 Close and — 29, Close Panel

24, Select file to Open: this window shows all the archive files available. All current
events are logged to Activelog.csv after pushing button 17.

25. Click to Open: once a file is selected, we can open for viewing using this button.

26. Select Arc file to Historize: select any file other than ActiveLog.csv. This file is used
for any new events to be logged.

27. Copy Archive to Historian: the CSV files in this example are already formatted for
the GE Historian File Collector. Simply move this file to the File Collector Incoming
directory for ingestion into Historian.

28. Archive ActiveLog and start new: this button will use the current time and date to

create an archive file using the current ActiveLog.csv file and create a new one.

29. Close Panel

Diagnostics
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This popup is triggered by the Open File Push button on the SoE File Manipulation screen.

In here you should see all of your events captured with TmS accuracy.

The HMI application employs some interesting features. An advanced user could find
interest in some of the techniques employed. As an example a startup script exists that can

tell if the project is running on an actual Quickpanel+ which would mean the data would be
logged to an SD Card or whether it is running on a PC at which point the data is logged to

C:\SOELogs.

Figure 56:Logs

25. Close Popup

[Data]
Tagname
SOEInput3
SOEInput3
SOEInput3
SOEInput3
SOEInput3
SOEInput3
SOEInput4
SOEInput4
SOEInputd
SOEInput1
SOEInput2
SOEInput3
SOEInputl
SOEInput2
SOEInput3
SOEInput4
SOEInputl
SOEInput2
SOEInput3
SOEInputd
SOEInputl
SOEInput2
SOFTnn#R

c:\LogsSOE\ActiveLog.CSV

TmeStamp

2018/12/31 15:13:59:962
2018/12/31 15:14:0:229
2018/12/31 15:20:18:818
2018/12/31 15:20:18:818
2018/12/31 15:20:18:819
2018/12/31 15:20:19:99
2019/8/27 11:40:40:172
2019/8/27 11:40:40:173
2019/8/27 11:40:40:173
2019/8/27 11:40:40:326
2019/8/27 11:40:40:326
2019/8/27 11:40:40:326
2019/8/27 11:40:40:327
2019/8/27 11:40:40:327
2019/8/27 11:40:40:327
2019/8/27 11:40:40:429
2019/8/27 11:40:40:517
2019/8/27 11:40:40:517
2019/8/27 11:40:40:517
2019/8/27 11:40:40:517
2019/8/27 11:40:40:518
2019/8/27 11:40:40:518
INA0IRIIT 11:40:40:S18

3

- - - L - - - T ey ]

CLOSE l

This popup is triggered by the Open File button (25). Displayed here is all the events captured with TmS

accuracy.

Diagnostics
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General Contact Information

Home link: http://www.emerson.com/industrial-automation-controls

Knowledge Base: https://www.emerson.com/industrial-automation-controls/support

Technical Support

Americas

Phone: 1-888-565-4155
1-434-214-8532 (If toll free option is unavailable)
Customer Care (Quotes/Orders/Returns): customercare.mas@emerson.com
Technical Support: support.mas@emerson.com

Europe

Phone: +800-4444-8001
+420-225-379-328 (If toll free option is unavailable)
Customer Care (Quotes/Orders/Returns): customercare.emea.mas@emerson.com
Technical Support: support.mas.emea@emerson.com

Asia

Phone: +86-400-842-8599

+65-6955-9413 (All other Countries)

Customer Care (Quotes/Orders/Returns): customercare.cn.mas@emerson.com
Technical Support: support.mas.apac@emerson.com

Any escalation request should be sent to mas.sfdcescalation@emerson.com

Note: If the product is purchased through an Authorized Channel Partner, please contactthe seller directly for any support.

Emerson reserves the right to modify or improve the designs or specifications of the products mentioned in this manual at
any time without notice. Emerson does not assume responsibility for the selection, use, or maintenance of any product.
Responsibility for proper selection, use, and maintenance of any Emerson product remains solely with the purchaser.

© 2021 Emerson. All rights reserved.
Emerson Terms and Conditions of Sale are available upon request. The Emerson logo is a trademark and service mark of
Emerson Electric Co. All other marks are the property of their respective owners.
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