
 

 

TotalPlant Solution (TPS) System 

HPM 
High-Performance Process Manager 

Service 
HP13 
R690 

September 2021 
 
 

 

Release R690 
 
 



 

ii HPM High-Performance Process Manager Service  R690 
  Honeywell September 2021 

Notices and Trademarks 
 

Copyright 2021 by Honeywell International Sárl. 
Release R690  

September 2021 
 
While this information is presented in good faith and believed to be accurate, Honeywell disclaims the implied 
warranties of merchantability and fitness for a particular purpose and makes no express warranties except as may 
be stated in its written agreement with and for its customers. 
In no event is Honeywell liable to anyone for any indirect, special or consequential damages. The information and 
specifications in this document are subject to change without notice. 
Honeywell, PlantScape, Experion PKS, and TotalPlant are registered trademarks of Honeywell International Inc. 
Other brand or product names are trademarks of their respective owners. 

 
 
 
 
 
 
 
 

Honeywell Process Solutions 
1860 W. Rose Garden Lane  

Phoenix, AZ  85027 USA 
1-800 822-7673 



 

R690 HPM High-Performance Process Manager Service  iii 
September 2021  Honeywell  

About This Document 
This document provides instructions for servicing the High-Performance Process Manager (HPM). The 
instructions consist of fault isolation and removal/replacement procedures at the Optimum Replaceable Unit 
(ORU) parts level.  
 

 
ATTENTION 
With TPN R684, Enhanced Universal Control Network (EUCN) is introduced. 
In EUCN, the traditional coaxial cable system is no longer utilized and is 
replaced with a Fault Tolerant Ethernet (FTE) based communication network. 
Throughout the document, unless specifically mentioned, the terms HPM, 
NIM, and UCN are interchangeably used with the terms EHPM, ENIM, and 
EUCN respectively. 

 

 
ATTENTION 
With TPN R686, the Enhanced Network Bridge (ENB) is introduced. The 
ENB is a variant of the NIM that allows communication between the LCN and 
both UCN and EUCN networks. It can communicate over coaxial-based UCN 
and FTE-based EUCN communication networks and provides a gateway 
function between the UCN and the EUCN. The ENB also facilitates on-
process migration from HPM to EHPM (assuming you have redundant 
HPMs). 

 

 

ATTENTION 
Beginning with TPN R686, Fieldbus support is withdrawn. 
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Symbol Definitions 
The following table lists those symbols used in this document to denote certain conditions. 
 

Symbol Definition 
 

 
 

 
ATTENTION: Identifies information that requires special 
consideration.  

 

 

 
TIP: Identifies advice or hints for the user, often in terms of 
performing a task.  

 

 

 
REFERENCE -EXTERNAL: Identifies an additional source of 
information outside of the bookset.  

 

 

 
REFERENCE - INTERNAL: Identifies an additional source of 
information within the bookset.  

 
CAUTION 

 
Indicates a situation which, if not avoided, may result in equipment 
or work (data) on the system being damaged or lost, or may result in 
the inability to properly operate the process. 

  

 
 

 
CAUTION: Indicates a potentially hazardous situation which, if not 
avoided, may result in minor or moderate injury. It may also be used 
to alert against unsafe practices.  
CAUTION symbol on the equipment refers the user to the product 
manual for additional information. The symbol appears next to 
required information in the manual. 

 

 
 

 
WARNING: Indicates a potentially hazardous situation, which, if not 
avoided, could result in serious injury or death. 
WARNING symbol on the equipment refers the user to the product 
manual for additional information. The symbol appears next to 
required information in the manual. 

 

 
 

 
WARNING, Risk of electrical shock: Potential shock hazard where 
HAZARDOUS LIVE voltages greater than 30 Vrms, 42.4 Vpeak, or 
60 VDC may be accessible. 

 

 
 

 
ESD HAZARD: Danger of an electro-static discharge to which 
equipment may be sensitive. Observe precautions for handling 
electrostatic sensitive devices. 

 

 
 

 
Protective Earth (PE) terminal: Provided for connection of the 
protective earth (green or green/yellow) supply system conductor. 

 

 
 

 
Functional earth terminal: Used for non-safety purposes such as 
noise immunity improvement. NOTE: This connection shall be 
bonded to Protective Earth at the source of supply in accordance 
with national local electrical code requirements. 
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Symbol Definition 
 

 
 

 
Earth Ground: Functional earth connection. NOTE: This 
connection shall be bonded to Protective Earth at the source of 
supply in accordance with national and local electrical code 
requirements. 

 

 
 

 
Chassis Ground: Identifies a connection to the chassis or frame of 
the equipment shall be bonded to Protective Earth at the source of 
supply in accordance with national and local electrical code 
requirements. 
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1. Introduction 
1.1 Overview 
Introduction 

This section describes the purpose of this manual and lists all available manuals that may be required 
when servicing the High-Performance Process Manager.  

1.2 Purpose of this Manual 
Service philosophy 

The High-Performance Process Manager Service manual provides instructions for servicing the High-
Performance Process Manager (HPM). The instructions consist of fault isolation and 
removal/replacement procedures at the Optimum Replaceable Unit (ORU) parts level. In addition, an 
ORU parts lists for current production hardware is provided. 







2 Equipment Description 
2.3 HPM Subsystem Overview 
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Card file designations 
When a card file contains an HPMM card set, it is designated an HPMM card file. If the card file 
contains only IOP cards, the card file is designated 7-Slot or 15-Slot IOP card file. A card file can 
accommodate only one HPMM card set. A second HPMM card file must be added for HPMM 
redundancy. 

Nonredundant 15-Slot HPMM card file 
When configuring an HPM with a nonredundant HPMM by using a 15-Slot card file, the HPMM card 
file is typically installed in the bottom card file position of the cabinet.  

Redundant 15-Slot HPMM card files 
If an HPM is configured with redundant HPMMs by using 15-Slot card files, HPMM card files are 
installed in the bottom two card file positions in the cabinet. A redundancy cable is connected between 
the HPMM card files. 

Nonredundant 7-Slot HPMM card file 
When configuring an HPM with a nonredundant HPMM by using a 7-Slot card file, the HPMM card set 
are typically installed in a Left 7-Slot card file.  

Redundant 7-Slot HPMM card files 
If an HPM is configured with redundant HPMMs using 7-Slot card files, HPMM card sets are installed in 
both a Left 7-Slot card file and in a Right 7-Slot card file. The card files are normally mounted side-by-
side in the bottom card file position of the cabinet. A redundancy cable is connected between the HPMM 
card files. 

 

 

SHOCK HAZARD 
Troubleshooting, opening any equipment and removing any panels or covers 
will expose the user to the risk of a shock hazard. There are no user 
serviceable parts inside this equipment. Refer all servicing only to qualified 
service personnel. 
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Nonredundant HPMM cabinet layout 
The following figure is an illustration of an HPM cabinet that contains a nonredundant HPMM that is 
installed in left most card slots of the lower 15-Slot card file. IOPs are installed in the remaining slots of 
the lower card file and the 15-Slot card files above. 

Figure 1 Cabinet Layout – HPM with Nonredundant HPMM  
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2.4 HPMM and IOP Card Files 
Introduction 

There are nine (9) card file models. Three models are not CE Compliant and six models are CE 
Compliant. The following table lists the nine card file models. All models are also available with 
conformal coating (a model number with a prefix of MC, rather than MU). 

Table 1 Card File Models 
 

Card File Description CE Compliant Non-CE Compliant 

Left 7-Slot HPMM or IOP N/A MU-HPFH01 

Right 7-Slot HPMM or IOP N/A MU-HPFH11 

15-Slot HPMM or IOP N/A MU-HPFX02 

Left 7-Slot HPMM  MU-HPFH03 N/A 

Right 7-Slot HPMM MU-HPFH13 N/A 

15-Slot HPMM MU-HPFX03 N/A 

Left 7-Slot IOP MU-HPFI03 N/A 

Right 7-Slot IOP MU-HPFI13 N/A 

15-Slot IOP MU-HPFI23 N/A 

HPMM and IOP card file differences 
An HPMM card file and IOP card file differ only in the application. Electrically, their backpanels are the 
same.  

Non-CE Compliant card file models 
The non-CE Compliant card file models can be designated as an HPMM card file or an IOP card file by 
either installing an HPMM card set in the two left-most card slots or installing IOP cards. 

CE Compliant card file models 
Unlike the non-CE Compliant card file models, the CE Compliant card file models are designated either 
an HPMM card file or an IOP card file because even though their is no electrical difference in the 
backpanel, they differ mechanically. The addition of a ground plate and filtered IOP connectors in the 
two left-most slots prohibits the installation of an HPMM card set.  
The card file is designated an IOP card file when the ground plate and filtered connectors are present. 
The card file is designated an HPMM card file when the ground plate and filtered connectors are absent. 

Conversion kit 
A CE Compliant HPMM card file can be converted to an IOP card file with a model MU-ZPFI03 
upgrade kit. The kit adds 2 filtered IOP adapter connectors to the two left-most card slots and a ground 
plate extension. 

2.5 HPMM Card Files 
Introduction 

A High-Performance Process Manager (HPMM) card file is a 7-Slot or 15-Slot card file that is populated 
with an HPMM card set. The HPMM card set consists of following assemblies. 
• High-Performance Comm/Control card 
• High-Performance I/O Link card 
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• HPM UCN Interface module 
The HPMM assemblies occupy the two left-most slot positions in the card file. The HPM UCN Interface 
module mounts in the connector beneath the High-Performance Comm/Control card in the first slot. 

HPMM card file configurations 
There are 3 HPMM card file configurations. They are as follows: 
• Left 7-Slot HPMM card file 
• Right 7-Slot HPMM card file 
• 15-Slot HPMM card file 
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15-Slot HPMM card file 
The following figure is an illustration of a 15-Slot HPMM card file. 

Figure 2 15-Slot HPMM Card File 
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HPMM functionality 
The High-Performance Process Manager Module (HPMM) provides: 
•      Communications with the Local Control Network (LCN) Network Interface Module (NIM) through  

the Universal Control Network (UCN) 
• A Communications processor ( Motorola 68LC040) 
• Communications through the I/O Link Interface with Input/Output Processors (IOPs) and I/O Link 

Extenders 
• A Control processor (Motorola 68040) 
• Separate and shared memory for the Communications and Control processors 
• An I/O Link processor (Motorola 80C32) with SRAM 
• HPMM redundancy control 

HPMM card/module types 
The HPMM is composed of two card types and a UCN interface module that mounts in the 50-pin 
connector below the High-Performance Communications/Control card in the first left-most card file slot. 
The cards and the module are described in the following table. 

Table 2 HPMM Card/Module Types 
 

Card/Module Type Function 

High-Performance Comm/Control 
Card  

Consists of a Communications (Comm) 
processor, Control processor (Control), 
separate and shared RAM for the processors, 
interface to the HPMM Global bus on the 
backpanel, TBC interface to the HPM UCN 
Interface module, redundancy interface to 
another HPMM, and front panel LEDs and a 
four character alphanumeric diagnostic display. 

High-Performance I/O Link Card  Consists of an I/O Link processor, SRAM 
through which the processor communicates 
with the Communications/Control card, an I/O 
Link driver/receiver interface, and a +24 Vdc to 
+5 Vdc power converter that provides +5 Vdc 
for both HPMM cards and the HPM UCN 
Interface module. 

HPM UCN Interface Module Consists of 5 Mbps IEEE 802.4 compatible 
MAP carrier band modulator/demodulator 
circuitry that provides the interface with the 
Universal Control Network (UCN). Logically 
provides redundant UCN cable selection 
(transmit on both, receive on the selected 
cable) through redundant UCN cable 
driver/receivers. 

  

 
ESD HAZARD 
It is important that you wear a properly connected Electrostatic Discharge (ESD) wriststrap 
while touching or handling HPM components. 

  
Card/module illustrations 

These cards and interface module are shown in more details in the following figures. 
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High-Performance Comm/Control card 
The following figure illustrates the front of the High-Performance Comm/Control card as well as the 
indicators, Diagnostic display, Detailed Diagnostic switch, and Debug connector that are located under 
the front cover. 

Figure 4 High-Performance Comm/Control Card (Front Panel)  
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High-Performance I/O Link card 
The following figure illustrates the front of the High-Performance I/O Link card as well as the voltage 
margin jumper pins that are located under the front cover. 

Figure 5 High-Performance I/O Link Card (Front Panel) 
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2.6 EHPM Card Files 
Introduction 

An Enhanced High-Performance Process Manager (EHPM) card file is a 7-Slot or 15-Slot card file that 
is populated with an EHPM card set. The EHPM card set consists of following assemblies. 
• Enhanced High-Performance Comm/Control card 
• High-Performance I/O Link card 
• EHPM FTE Interface module 

The EHPM assemblies occupy the left-most slot positions in the card file. The EHPM FTE Interface 
module mounts in the connector beneath the EHPM Comm/Control card in the first slot. 

EHPM card file configurations 
There are 3 EHPM card file configurations. They are as follows: 
• Left 7-Slot EHPM card file 
• Right 7-Slot EHPM card file 
• 15-Slot EHPM card file 



2 Equipment Description 
2.6 EHPM Card Files 

R690 HPM High-Performance Process Manager Service  45 
September 2021  Honeywell  

15-Slot EHPM card file 
The following figure is an illustration of a 15-Slot EHPM card file. 

Figure 5.1 15-Slot EHPM Card File 
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EHPM functionality 
The Enhanced High-Performance Process Manager Module (EHPM) provides: 
• A Control processor (Motorola 68040) 

 
• Communications with the Local Control Network (LCN) Enhanced Network Interface Module 

(ENIM) through the Enhanced Universal Control Network (EUCN) 
• A Communications processor ( Motorola 68LC040) 
• Communications through the I/O Link Interface with Input/Output Processors (IOPs) and I/O Link 

Extenders 
• Separate and shared memory for the Communications and Control processors 
• An I/O Link processor (Motorola 80C32) with SRAM 
• EHPM redundancy control 

EHPM card/module types 
The EHPM board set consists of the Enhanced High-Performance Com/Control PWA, High Performance 
I/O Link PWA and FTE Interface Module. The interface module is mounted in the 50-pin connector 
below the Enhanced High-Performance Communications/Control card in the first left-most card file slot. 
The cards and the module are described in the following table. 

Table 2.1 EHPM Card/Module Types 
 

Card/Module Type Function 

Enhanced High-Performance 
Comm/Control Card  

Consists of: 
• a Communications (Comm) processor, 
• Control processor (Control) 
• separate and shared RAM for the 

processors, interface to the HPMM Global 
bus on the backpanel 

• FTE interface to the EHPM FTE Interface 
module 

• redundancy interface to another HPMM 
• front panel LEDs and a four character 

alphanumeric diagnostic display. 

High-Performance I/O Link Card  Consists of:  
• an I/O Link processor 
• SRAM through which the processor 

communicates with the 
Communications/Control card 

• an I/O Link driver/receiver interface 
• a +24 Vdc to +5 Vdc power converter that 

provides +5 Vdc for both HPMM cards and 
the EHPM FTE Interface module. 
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EHPM +5 volt power margins 
EHPM +5 volt power margining can be accomplished by using the jumper positions under the front 
cover of the High-Performance I/O Link card. The possible settings are Normal, High, and Low 
margins. Power margining is used by manufacturing test and can also be used for troubleshooting 
intermittent hardware problems as a last resort. Power margining is effective as soon as the jumper is 
moved. 

 

 
ATTENTION 
Honeywell does not recommend the use of power margins on any device that 
is on-process. Figure 5 High-Performance I/O Link Card (Front Panel) 
identifies the pinning selections on the High Performance I/O Link card with a 
single jumper. 

 
It is important that the jumper be placed in the Normal position when a nominal voltage level is required 
(rather than removing the jumper completely). The jumper in the Normal position is required to 
internally set the correct values for error detection (error trip points) at the nominal voltage level. 

EHPM FTE Interface module  
The following figure illustrates the front panel of the EHPM FTE Interface module. Each FTE cable 
(yellow and green) is connected to a CF9 Ethernet Switch (yellow and green). 
Redundant EHPMs connected to an Experion network have a crossover cable connecting the redundancy 
ports (bottom port) of the two EHPM FTE Interface modules. This is not required for a standalone 
EUCN node that is not connected to an Experion network. 

Figure 5.2 EHPM FTE Interface Module (Front Panel) 
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CF9 Ethernet Switch 
The following figure illustrates a yellow CF9 Ethernet Switch. There are eight ports to connect to EHPM 
FTE Interface Modules, and one port to connect to a Level 2 port on the FTE Switch. 
The CF9 Ethernet Switch has upgradable firmware. If the EUCN is connected to an Experion network, 
the firmware can be upgraded from the Experion system. If the EUCN is not connected to an Experion 
network, the firmware can be upgraded from a standalone PC loaded with EUCN Tools. Firmware and 
instructions to update the firmware are provided with the Utilities & Load Modules media.  
The eight-port, Control Firewall (CF9) serves as the Fault Tolerant Ethernet (FTE) communication 
center for a given EHPM network. It consists of a CF9 Ethernet Switch module that plugs into its 
associated CF9 input/output termination assembly (IOTA) as shown in the following figure. 

Figure 5.3 CF9 Ethernet Switch and IOTA 

 
Enhanced High-Performance Comm/Control card 

The following figure illustrates the front of the Enhanced High-Performance Comm/Control card as well 
as the indicators, Diagnostic display, Detailed Diagnostic switch, and Debug connector that are located 
under the front cover. Pressing the Display pushbutton switch under the cover enables the display to 
indicate the UCN Node Number, the FTE Device Index, and the four octets of the IP address. Pressing 
the pushbutton switch again disables the additional information from being displayed. 
The EHPM Comm/Control card has upgradable firmware. If the EUCN is connected to an Experion 
network, the firmware can be upgraded from the Experion system. If the EUCN is not connected to an 
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Experion network, the firmware can be upgraded from a standalone PC loaded with EUCN Tools. 
Firmware and instructions to update the firmware are provided with the Utilities & Load Modules media. 

Figure 5.4 Enhanced High-Performance Comm/Control Card (Front Panel)  

 
EHPM Front Panel LED display information 

Table 2.2 EHPM Front Panel display indications 
 

EHPM Front Panel 
LED display 

Indicates… Recovery action 

AUTH ENIM failed to authenticate EHPM. Check $FTESTS2 schematic details 
for the AUTH GROUP. There might 
be a duplicate BOOTP server on the 
network. Manual failover to backup 
ENIM may be necessary. 

BRN Firmware load in progress. Wait for firmware load to complete. 

DUP EHPM either has a duplicate FTE 
Device Index, or duplicate PdTag, or 
both duplicate FTE Device Index and 

Identify the duplicate problem in the 
FTE Community (using $FTESTS2 
schematic or PC’s FTE Status 
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EHPM Front Panel 
LED display 

Indicates… Recovery action 

PdTag of another device in the FTE 
Community. 

Display) and remedy duplicate. 

TS EHPM Controller is attempting 
connection to a configured time source 
or the time server is not available 
(Transient state). 

Set the correct time source on the 
Experion Server (that is, SNTP or 
PTP). 

 

2.7 Service failed EHPM cards flashed with Experion-integrated 
firmware 
Overview 

If the EHPM Comm/Ctrl card which is FAILED happens to be in FILE_1 card file position or the LEFT 
card file position (in a redundant configuration), and the card is flashed with the Experion-integrated 
firmware (Experion BOOT and APP firmware), then DO NOT attempt to replace this card in this file 
position with a replacement EHPM Comm/Ctrl card with factory default firmware (that is, standalone 
firmware or BOOT-only firmware).   
Because of the “Floating IP address” functionality of Experion-integrated EHPMs, this will result in a 
duplicate IP address in the network, and may result in placing the running primary EHPM (which is in 
the FILE_2 card file position or RIGHT card file position) in the OFFNET state creating a Loss of View. 
 

EHPM Comm/Ctrl card replacement procedure 
To avoid duplication of IP address in the network, consider one of the following options: 

• OPTION 1 (most desirable option): Consider having at least one spare EHPM Comm/Control 
Card flashed with Experion-integrated firmware (BOOT and APP). Mark this card in some 
manner as having the Experion-integrated firmware flashed. 
Or 

• OPTION 2: If you only have a spare card with the Standalone (BOOT-only) firmware, you 
could temporarily change the device index of the EHPM FTE Interface Card in the FILE_1 
position or LEFT card file position to an unused ODD-numbered device index. This would 
allow a Standalone (BOOT-only) firmware EHPM Comm/Ctrl card to get an unused ODD IP 
address to allow proper flashing of the Experion-integrated firmware. After the firmware is 
updated, you can change back to the correct device index. Perform the following steps: 
1. Power-off the failed EHPM Comm/Ctrl card in the FILE_1 or LEFT card file position 

by temporarily pulling out the High-Performance I/O Link card about 2 inches (but 
leave the I/O Link card in the card file chassis) from the HPM card file chassis. 

2. Remove the 3rd port redundancy cable (crossover cable attached to the orange port) 
between the redundant EHPMs. 

3. Remove the FTE Interface card from the FILE_1 or LEFT chassis. 
4. Change the device index (rotary switches) to an unused ODD-numbered device index 

(from 1 to 509).  Use the FTE Status display to find an unused ODD-numbered device 
index. 

5. Re-insert the FTE Interface card to the FILE_1 or LEFT chassis. 
6. Make sure the FTE Cables are attached, but that the 3rd port redundancy cable 

(orange port) remains disconnected. 
7. Insert the spare EHPM Comm/Ctrl (controlling power from the I/O Link card). 
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8. When the IP Address is shown, use the Stand-Alone EPA Tool to flash the EHPM 
Comm/Ctrl card to the desired version of Experion-integrated firmware (BOOT and 
APP). Refer to the section “Migration from standalone firmware (BOOT-only) to 
Experion-integrated (BOOT and APP) firmware” in the Customer Release Guide. 

9. After the firmware is flashed successfully, power-off the EHPM Comm/Ctrl card by 
temporarily pulling out the High-Performance I/O Link card about 2 inches (but leave 
the I/O Link card in the card file chassis) from the HPM card file chassis. 

10. Remove the FTE Interface card from the FILE_1 or LEFT chassis and change the 
index back to the original device index. 

11. Re-insert the FTE Interface card to the FILE_1 or LEFT chassis. 
12. Reconnect the 3rd port redundancy cable (orange port) to the FTE Interface card. 
13. Re-insert the High-Performance I/O Link card to power-on the EHPM Comm/Ctrl 

card. 
14. The newly flashed Experion-integrated EHPM Comm/Ctrl card in the FILE_1 or LEFT 

card file position will go to the ALIVE state and is ready to be loaded. 
15. Load the EHPM Comm/Ctrl card from the ALIVE state to the BACKUP state. 
Or 

• OPTION 3: Use a different EHPM chassis (either a FILE_2 or a RIGHT card file position) to 
flash the Experion-integrated firmware into the spare EHPM Comm/Control Card. 

 
TIP - Ideally, instead of a production EHPM chassis, a hot spare or lab 
system could be used to properly flash the replacement EHPM 
Comm/Control card to the correct version of Experion-integrated firmware. 

1. Ensure that for the different EHPM chassis in the FILE_2 or RIGHT card file position, 
that the EHPM is indeed running as BACKUP.  If not, you will need to perform a 
SWAP PRIMARY operation to obtain this node order. 

 
ATTENTION - This will require temporarily shutting down a BACKUP EHPM 
running in a FILE_2 or RIGHT card file position and using its EVEN device 
index (which will give an EVEN IP address in the FILE_2 or RIGHT card file 
position) to flash the replacement EHPM Comm/Control card. 

2. From the Native Window’s UCN Detail Status display for the EHPM, chose the right 
side EHPM, then select “RUN STATES” followed by the “SHUTDOWN” target. The 
Backup EHPM transitions to the ALIVE state. 

3. Power-off the EHPM Comm/Ctrl card in the FILE_2 or RIGHT card file position by 
temporarily pulling out the High-Performance I/O Link card about 2 inches (but leave 
the I/O Link card in the card file chassis) from the HPM card file chassis. 

4. Remove the existing EHPM card, and place it on a static-free surface. 
5. Temporarily, remove the 3rd port redundancy cable (crossover cable attached to the 

orange port) between the redundant EHPMs. 
6. Insert the new EHPM card into the empty slot in the FILE_2 or RIGHT card file 

position, and re-insert the High-Performance I/O Link card to power-on the EHPM 
Comm/Ctrl card. 

7. Use the Stand-Alone EPA Tool to flash the replacement EHPM Comm/Ctrl card to the 
desired version of Experion-integrated firmware (BOOT and APP). Refer to the section 
“Migration from standalone firmware (BOOT-only) to Experion-integrated (BOOT 
and APP) firmware” in the Customer Release Guide. 
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8. Power-off the new EHPM Comm/Ctrl card in the FILE_2 or RIGHT card file position 
by temporarily pulling out the High-Performance I/O Link card about 2 inches (but 
leave the I/O Link card in the card file chassis) from the HPM card file chassis. 

9. Remove the newly flashed EHPM card, and place it back into its static-free bag.  It is 
ready now for use in another EHPM chassis. 

10. To recover the existing backup EHPM, take the existing EHPM card from the static-
free surface, and insert it into the empty slot in the FILE_2 or RIGHT card file 
position. 

11. Reconnect the 3rd port redundancy cable (orange port) to the FTE Interface card. 
12. Re-insert the High-Performance I/O Link card to power-on the EHPM Comm/Ctrl 

card. 
13. The existing, original Experion-integrated replacement EHPM Comm/Ctrl card in the 

FILE_2 or RIGHT card file position will go to the ALIVE state and is ready to be 
loaded. 

14. Load the EHPM Comm/Ctrl card from the ALIVE state to the BACKUP state. 
 



2 Equipment Description 
2.8 C300PM Card Files 

R690 HPM High-Performance Process Manager Service  55 
September 2021  Honeywell  

2.8 C300PM Card Files 
Introduction 

A Common embedded platform (CEP) - based C300 Process Manager (C300PM) card file is a 7-Slot or 
15-Slot card file that is populated with the C300PM card set. The C300PM card set consists of following 
assemblies. 
• FTE-based C300 Process Manager Comm/Control card 
• FTE Interface module 
• Power Backup Module 

C300PM card file configurations 
There are 3 C300PM card file configurations. They are as follows: 
• Left 7-Slot C300PM card file 
• Right 7-Slot C300PM card file 
• 15-Slot C300PM card file 
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15-Slot C300PM card file 
The following figure is an illustration of a 15-Slot C300PM card file. 

Figure 5.1 15-Slot C300PM Card File 
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C300PM functionality 
The C300PM Module provides: 
• HPM Control functions 
• Communications with the Local Control Network (LCN) Enhanced Network Interface Module 

(ENIM), ELCN ENIM variants of UEA/UVA ENIM, and Enhanced Network Bridge (ENB) through 
the Enhanced Universal Control Network (EUCN) 

• HPM Communication processor functions 
• Communications through the I/O Link Interface with Input/Output Processors (IOPs) and I/O Link 

Extenders 
• A power backup module (PBM) 
• Redundancy control for both HPM 

C300PM card/module types 
The C300PM board set consists of the C300PM PWA, Power Backup Module PWA and FTE Interface 
Module. The FTE interface module is mounted in the 50-pin connector below the C300PM PWA in the 
first left-most card file slot. The cards and the module are described in the following table. 

Table 2.1 C300PM Card/Module Types 
 

Card/Module Type Function 

CEP-based C300 Process Manager 
Comm/Control card 
 

Consists of: 
• Dual core ARM processor, 
• IOLink communication processor 
• FTE interface to the C300 PM FTE 

Interface module 
• redundancy interface to another C300PM 
• front panel LEDs and a four-character 

alphanumeric diagnostic display. 

Power Backup Module Consists of: 
• Supercapacitor based power backup 

circuit 

FTE Interface Module The FTE Interface module has 3 ethernet ports 
(1 yellow FTE, 1 green FTE, and 1 orange 
redundancy port)  with RJ45 connectors and 
LEDs. The backplane interfaces between the 
C300PM and FTE Interface. The FTE interface 
module does not use the Global Bus. The FTE 
interface supports operation at 100 MHz. 
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Figure 5.3 Power Backup Module (Front Panel) 

 
 

C300PM Comm/Control card 
The following figure illustrates the front of the C300PM Comm/Control card as well as the indicators 
and Diagnostic display. 
The C300PM Comm/Control card has an upgradable firmware. Firmware for C300PM is upgraded 
through the Firmware Manager Tool. For more information on Firmware Manager, see the Firmware 
Manager User Guide (X470-en-130B). 
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Figure 5.4 C300PM Comm/Control Card (Front Panel)  

 
 

C300PM Front Panel LED display information 
Table 2.2 C300PM Front Panel display indications 

 
C300PM Front 

Panel LED display 
Indicates… Recovery action 

AUTH ENIM failed to authenticate C300PM. Check $FTESTS2 schematic details 
for the AUTH GROUP. There might 
be a duplicate BOOTP server on the 
network. Manual failover to backup 
ENIM may be necessary. 

BRN Firmware load in progress. Wait for firmware load to complete. 

DUP C300PM either has a duplicate FTE 
Device Index, or duplicate PdTag, or 
both duplicate FTE Device Index and 
PdTag of another device in the FTE 
Community. 

Identify the duplicate problem in the 
FTE Community (using $FTESTS2 
schematic or PC’s FTE Status 
Display) and remedy duplicate. 

TS C300PM Controller is attempting 
connection to a configured time source 
or the time server is not available 
(Time sync). 

Set the correct time source on the 
Experion Server (that is, SNTP or 
PTP). 
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ATTENTION 
Ensure that the IOP card is in IDLE state before it is removed/replaced from 
the card file. 

 
Total number of card files 

The number of card files that can exist in a single High-Performance Process Manager subsystem is 
dependent upon the mix of 7-Slot and 15-Slot card files. This includes card files that are designated 
HPMM or IOP card files. Eight I/O Link Interface addresses are available for use in the HPM subsystem. 
Each card file must be assigned an I/O Link Interface address. Two 7-Slot card files can share the same 
I/O Link Interface address if one is a Left card file (slots 1-7) and the other a Right card file (slots 9-15). 
The 15-Slot card file (HPMM or IOP type) cannot share its I/O Link Interface address with another card 
file. It is conceivable that sixteen 7-Slot card files can exist in a HPM subsystem (eight Left 7-Slot and 
eight Right 7-Slot card files). 

Remote card file installation 
IOP card files can be installed at remote locations by the use of I/O Link Extenders as well as locally in 
the HPM cabinet or cabinet complex.  

Total number of IOPs 
Depending upon the configuration of IOP types, up to 40 primary IOPs, 40 secondary (redundant) IOPs, 
and 3 I/O Link Extenders (a maximum of 8 I/O Link Extender cards) can exist in a single HPM 
subsystem. 
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15-Slot IOP card file 
The following figure illustrates a 15-slot IOP card file.  

Figure 6 15-Slot IOP Card File 
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Types of Input/Output Processors (IOPs) 
There are thirteen types of Input/Output Processor (IOP) card assemblies. Some IOP card types interface 
with more than one type of Field Termination Assembly (FTA). The functional types of IOPs are: 
• High Level Analog Input (HLAI) 
• Low Level Analog Input (LLAI) 
• Low Level Analog Multiplexer (LLMux) 
• Remote Hardened Low Level Analog Multiplexer (RHMUX) 
• Digital Input (DI) 
• Analog Output (AO) 
• Digital Output (DO) 
• Smart Transmitter Interface (STI) 
• Smart Transmitter Interface Multivariable (STIM) 
• Pulse Input (PI) 
• Digital Input Sequence of Events (DISOE) 
• Serial Device Interface (SDI) 
• Serial Interface (SI) 

 

 
ATTENTION 
Fieldbus is not supported by the TPS Network. 

 
AO and DO IOPs 

Some of the functional types of IOPs support only certain associated Field Termination Assemblies 
(FTAs) models because the number of channels (Points) differ. Examples are the Analog Output (8 and 
16 channels) and Digital Output (16 and 32 channels) IOPs. 

Redundant IOPs 
IOPs can be connected in a redundant configuration with both IOPs connected by separate cables to the 
same FTA. Some models of the following types of IOPs support redundancy. 
• Smart Transmitter Interface (STI) 
• High Level Analog Input (HLAI) 
• Digital Input (DI) 
• Digital Output (DO) 
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Redundant HLAI IOPs 
The following figure illustrates an HLAI FTA that interfaces with a pair of HLAI IOPs that are installed 
in separate 7-Slot card files.  

 
Figure 7HLAI FTA with Redundant HLAI IOPs 
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Redundant AO IOPs 
When an Analog Output FTA interfaces with two IOPs through separate cables, and an automatic 
selector switch on the FTA selects which IOP’s output drives the field wiring terminal connectors on the 
FTA. The following figure is an illustration of an Analog Output FTA interface with two Analog Output 
IOPs. 

Figure 8 Analog Output FTA with Redundant Analog Output IOPs 
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Low Level Multiplexer IOP (LLMux) 
A Low Level Analog Input Multiplexer (LLMux) IOP processes up to 32 inputs from two 16 input 
FTAs. 
The following figure illustrates LLMux FTA interconnections for non-CE Compliant FTA models. CE 
Compliant FTA models are similar. See the Process Manager I/O Installation manual for detailed 
information. 

Figure 9 Low Level Multiplexer Interconnections 
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2.10 Field Termination Assemblies for IOP 
Two types of FTAs 

There are two types of FTAs, Thermocouple (TC) and Resistive Temperature Device (RTD) that are 
connected to the IOP through a Power Adapter assembly. One TC and one RTD FTA, or two of the same 
type FTAs can be connected to one IOP through the Power Adapter.  

Power Adapter 

Installation 
The Power Adapter provides power to the FTA(s) from the IOP and can be installed on an FTA 
Mounting Channel.  

IOP to Power Adapter connection 
The IOP to Power Adapter connection is made using the standard model MU-KFTAxx (the suffix “xx” 
represents the length of the cable in meters) IOP to FTA cable. The maximum allowable length is 50 
meters (164 feet). 
For CE Compliance applications, the model MU-KFTSxx IOP to FTA cable must be used. See the 
Process Manager I/O Installation manual for detailed information. 

Power Adapter to FTA connection 
The Power Adapter connects to either FTA type with a model MU-KLAMxx (internal cabinet use) or 
model MU-KLXxxx (external cabinet use) cable (one per FTA). The cable is limited to a maximum 
length of 305 meters (1000 feet).  
The model MU-KLAMxx cable has two individually shielded, twisted pair wires. The shield must be 
connected to ground at the Power Adapter end of the cable only.  
The model MU-KLXxxx external cabinet cable has four wires with a single braided shield. The braided 
shield must be connected to ground at both the Power Adapter and FTA ends of the cable.  
For CE Compliance applications, Belden model 83654 braided shield cable must be used. See the 
Process Manager I/O Installation manual for detailed information. 

Power Adapter indicators 
The Power Adapter assembly has two LEDs, one for each cable, that indicate a grounded or shorted 
cable. Each FTA has an LED that indicates the FTA is receiving power. 

Cabling information 
For more detailed information on cable selection, see the Process Manager I/O Installation manual or 
the High-Performance Process Manager Planning manual. 

Remote Hardened Low Level Multiplexer IOP (RHMUX) 
The Remote Hardened Low Level Analog Input Multiplexer (RHMUX) IOP can process up to 32 inputs 
from two 16-input FTAs.  
The following figure illustrates the RHMUX IOP, Power Adapter, and Thermocouple FTA 
interconnections for a CE Compliant application. See the Process Manager I/O Installation manual for 
detailed information. 
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Figure 10 Remote Hardened Low Level Multiplexer Interconnections 
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RHMUX Thermocouple FTA 

One or two Thermocouple (TC) type RHMUX FTAs can be connected to a RHMUX IOP through either 
an Intrinsically Safe (IS) or Non-Incendive (NI) Power Adapter assembly.  

FTA and Power Adapter installation 
The Power Adapter provides power to the FTA(s) from the IOP. Both types of Power Adapters can be 
installed on an FTA Mounting Channel. The FTA’s dimensions (size) are non-standard and prevent 
installing the FTA on a standard FTA Mounting Channel. 
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SDI interface configuration 
The following figure illustrates a typical Serial Device Interface configuration.  

Figure 11 Serial Device Interface Interconnections 
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(4000 feet) when using the appropriate type of cable.   
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EIA-232 and EIA--422/485 interfaces 
The EIA-232 interface is a point-to-point interface to which only one serial device can be connected. The 
EIA-422/485 interface can be configured as a multidrop interface to which several serial devices can be 
connected. 

EIA-232 interface cable length 
The EIA-232 cable is limited to a distance of 15 meters (50 feet). The cable must be supplied by the user 
and terminate in a DB-25 connector. 

EIA-422/485 cable length limitation 
EIA-422/485 cable is limited to a distance of 305 meters (1000 feet). However, the total length can be 
1200 meters (4000 feet) with the appropriate interface cable.  

Power Adapter installation 
The Power Adapter can be installed on any available FTA Mounting Channel that is within the 50-meter 
(164-foot) maximum cable length requirement between the IOP and the Power Adapter. The Power 
Adapter has the same dimensions as an A size (6 inches) FTA. Model MU-KFTAxx interface cable is 
used. 

SDI FTA installation 
The Serial Device Interface FTA can be installed in the same cabinet as the Serial Device Interface IOP, 
or externally, up to 305 meters (1000 feet) from the Power Adapter. The FTA is an A-size (6 inches) 
FTA and installs on a standard FTA Mounting Channel. 

FTA to Power Adapter interface 
The Serial Device Interface FTA to Power Adapter connection is made using either model 
MU-KLAMxx cable for internal cabinet installation or model MU-KLXxxx cable for external cabinet 
installation. The suffix “xx” or “xxx” represents the length of the cable in meters. 
The model MU-KLAMxx cable has two individually shielded, twisted pair wires. The shield must be 
connected to ground at the Power Adapter end of the cable only.  
The model MU-KLXxxx external cabinet cable has four wires with a single braided shield. The braided 
shield must be connected at both the Power Adapter and FTA ends of the cable. 

Model MU-TSDT02 FTA 
The model MU-TSDT02 Serial Device Interface FTA accommodates the model 8142-2084 or 8142-
2184 Toledo Weigh Cell device, manufactured by Toledo Scale Inc., through its EIA-232 (RS-232) 
interface. 

Model MU-TSDM02 FTA 
The model MU-TSDM02, assembly number 51303932-202, Serial Device Interface FTA accommodates 
up to four model MU-MASX02 Manual/Auto Station devices, manufactured by Honeywell Inc., through 
its EIA-422/485 (RS-422/485) interface. 

Model MU-TSDU02 FTA 
The model MU-TSDU02 Serial Device Interface FTA accommodates up to four model MU-MASX02 
UDC 6000 devices, manufactured by Honeywell Inc., through its EIA-422/485 (RS-422/485) interface. 

Cabling information 
For more detailed information on cable selection, see the Process Manager I/O Installation manual or 
the High-Performance Process Manager Planning manual. 





2 Equipment Description 
2.12 Serial Interface IOP (SI) 

R690 HPM High-Performance Process Manager Service  75 
September 2021  Honeywell  

Model MU-TSIM12 interconnections 
The following figure illustrates the Serial Interface configuration. 

Figure 12 Model MU-TSIM12 Serial Interface FTA Interconnections 
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SI FTA installation 
The Serial Interface FTA can be installed in the same cabinet as the Serial Interface IOP using model 
MU-KLAMxx cable (the suffix “xx” designates the length of the cable in meters), or remotely, up to 305 
meters (1000 feet) from the Power Adapter. The FTA is an A-size (6 inches) FTA and installs on a 
standard FTA Mounting Channel. 

FTA to Power Adapter interface 
The Serial Interface FTA to Power Adapter connection is made using either model MU-KLAMxx cable 
for internal cabinet installation or model MU-KLXxxx cable for external cabinet installation. The suffix 
“xx” or “xxx” represents the length of the cable in meters. 
The model MU-KLAMxx cable has two individually shielded, twisted pair wires. The shield must be 
connected to ground at the Power Adapter end of the cable only.  
The model MU-KLXxxx external cabinet cable has four wires with a single braided shield. The braided 
shield must be connected at both the Power Adapter and FTA ends of the cable. 

Cabling information 
For more detailed information on cable selection, see the Process Manager I/O Installation manual or 
the High-Performance Process Manager Planning manual. 

Model MU-TSIA12 EIA-232 interface 
The model MU-TSIA12 Serial Interface FTA, in combination with the model MU-PSIM11 IOP and the 
model MU-TLPA02 Power Adapter, provides an EIA-232 (RS-232) communications interface for the 
Allen-Bradley PLC-2, PLC-3, or PLC-5 devices with its EIA-232 interface.  

Model MU-TSIM12 EIA-232 interface 
The model MU-TSIM12 Serial Interface FTA, in combination with the model MU-PSIM11 IOP and the 
model MU-TLPA02 Power Adapter, provides a Modbus RTU EIA-232 (RS-232) communications 
interface for a peripheral with its EIA-232 interface.  

Model MU-TSIM22 EIA-422/485 interface 
The model MU-TSIM22 Serial Interface FTA, in combination with the model MU-PSIM11 IOP and the 
Power Adapter, provides an EIA-422/485 (RS-422/485) communications interface for peripherals that 
have an EIA-422/485 interface. 
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Features and guidelines 

• Each I/O Link Extender consists of two I/O Link Extender cards, one for Link A and one for Link B, 
which occupy two slots in the HPMM or IOP card file. 

• Each Standard I/O Link Extender card has an associated fiber Optical Coupler Module that can drive 
up to three pair of fiber optic cables. Each cable pair is terminated by a fiber Optical Coupler 
Module that terminates one fiber optic pair. 

• Each Long Distance I/O Link Extender card has an associated Fiber Coupler that drives a single pair 
of fiber optic cables. Each cable pair is terminated by a fiber Optical Coupler Module that terminates 
one fiber optic pair. 

• Every remote card file, or complex of IOP card files, requires two I/O Link Extender cards and two 
fiber Optical Coupler Modules, one for Link A and one for Link B. The Standard I/O Link Extender 
card will drive and terminate Link A or Link B, depending upon the card file number and card file 
slot number. If the card file number and card file’s slot number are both odd or both even, the card 
will drive Link A. If the card file number and card file’s slot number are not both odd or both even, 
the card will drive Link B. The Link A or Link B selection for the Long Distance I/O Link Extender 
is determined by a jumper on the card. 

• Two Standard I/O Link Extender cards, connecting up to six remote card files, can be installed in a 
HPMM card file, but the maximum number of other primary IOPs is still 40 (plus 40 redundant 
IOPs). 

• The maximum fiber optic cable length is dependent upon the number of splices and quality of the 
cable (dB loss per meter of cable). This maximum can be between 0.98 and 1.3 kilometers for the 
Standard I/O Link Extender and 8 kilometers for the Long Distance I/O Link Extender. See the 
High-Performance Process Manager Planning manual for the Loss Budget calculation. 

Front panel indicators 
Two visual front panel indicators are provided on the I/O Link Extender card that are consistent with the 
display of IOP card indicators. The upper indicator is illuminated if the fused +24 Vdc is present on the 
card (the input voltage is acceptable). The lower indicator denotes status. 

Status indicator operation 
In normal operation, the lower indicator is illuminated when messages are being transmitted from the 
fiber optic cable. The indicator should be fully lit or slightly flickering, depending on system loading. 
Abnormal operation will result in the anti-jabber circuit locking up the transmitter circuit when the 
transmission period has been too long. The indicator will then be extinguished. If the fiber Optical 
Coupler Module is improperly installed, the indicator will blink at a 50% duty cycle. The anti-jabber 
circuit can be reset by cycling the upper extractor/insertion lever power switch on the I/O Link Extender 
card. For the Long Distance I/O Link Extender, cycling power resets both ends of the link. The Standard 
I/O Link Extender must be manually reset at both ends of the link. The Long Distance I/O Link Extender 
can be reset by cycling power at one end of the link. 
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Standard I/O Link Extender connections nonredundant HPMM 
The following figure illustrates the interconnections for a Standard I/O Link Extender in an 
High-Performance Process Manager that contains a nonredundant HPMM.  

Figure 13 Standard I/O Link Extender Interconnections with Nonredundant HPMM 
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Standard I/O Link Extender connections redundant HPMMs 
The following figure illustrates the interconnections for a Standard I/O Link Extender in an 
High-Performance Process Manager that contains redundant HPMMs.  

Figure 14 Standard I/O Link Extender Interconnections with Redundant HPMMs 

 32778

Remote Site 1

Redundant HPMM Card File

IOP Card FilesCentral Site

Primary HPMM Card File

Remote Site 2

Remote Site 3

B

A

A

B

B

A

NOTE 
 
The following High-Performance Process Manager subsystem configuration is assumed. 
1.  The lower HPMM card fi le is configured as card file #1 (I/O Link Address of 0). 
2.  The upper HPMM card file is configured as card file #2 (I/O Link Address of 1). 
3.  Remote Site #1's IOP card fi le is configured as card file #3 (I/O Link Address of 2). 
4.  Remote Site #2's IOP card fi le is configured as card file #4 (I/O Link Address of 3). 
5.  Remote Site #3's IOP card fi le is configured as card file #5 (I/O Link Address of 4).

B

A

J42 J43

I/O Link 
Cables

J42 J43

 



2 Equipment Description 
2.13 I/O Link Extender (Fiber Optic Link) 

R690 HPM High-Performance Process Manager Service  81 
September 2021  Honeywell  

Long Distance I/O Link Extender connections nonredundant HPMM 
The following figure illustrates the interconnections for a in an High-Performance Process Manager that 
has a nonredundant HPMM.  

Figure 15 Long Distance I/O Link Extender Interconnections with Nonredundant HPMM 
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Long Distance I/O Link Extender connections redundant HPMMs 
The following figure illustrates the interconnections for a Long Distance I/O Link Extender in an 
High-Performance Process Manager that has redundant HPMMs.  

Figure 16 Long Distance I/O Link Extender Interconnections with Redundant HPMMs 
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FTA Type Description 

240 Vac Digital Input (DI) Similar to the 120 Vac DI FTA, except it has a higher operating voltage and a lower 
sense current. The inputs are in four groups of eight circuits with a common return 
for each group. Groups are isolated from each other. 

24 Vdc Digital Input (DI) Accepts contacts grouped with an isolated common return. Two versions of the 
FTA are available, with and without pluggable input modules. 

120/240 Vac Solid-State 
Digital Output (DO) 

Provides solid-state ac digital outputs that are isolated from each other and the 
HPM. 

3-30 Vdc Solid-State  
Digital Output (DO) 

Provides dc power digital outputs that are isolated from each other and the HPM. 

31-200 Vdc Solid-State  
Digital Output (DO) 

Provides dc power digital outputs that are isolated from each other and the HPM. 

24 Vdc Nonisolated Digital 
Output (DO) 

Provides nonisolated digital outputs to loads such as lamps and relays. The 
signals are referenced to logic common. 

24 Vdc Isolated Digital Output 
(DO) 

Provides isolated digital outputs to loads such as lamps and relays. The signals 
are not referenced to logic common. 

 
 120 Vac/125 Vdc Relay  
Digital Output (DO) 

Provides independent electromechanical relays for ac or dc digital outputs. 

240 Vac/125 Vdc Relay  
Digital Output (DO) 

Provides independent electromechanical relays for ac or dc digital outputs. 

Pulse Input (PI) Accepts eight inputs, each with a 32-bit counter, and have a frequency range of dc 
to 20 kHz. The inputs are referenced to logic ground. 

Serial Device Interface  
(SDI Toledo) 

The SDI FTA provides an EIA-232 (RS-232) asynchronous serial communications 
interface for a model 8142-2084 or 8142-2184 Toledo Weigh Cell peripheral 
manufactured by Toledo Scale Inc. 

Serial Device interface  
(SDI M/A Station) 

The SDI FTA provides an EIA-422/485 (RS-422/485) asynchronous serial 
communications interface for up to four model MU-MASX02 Manual/Auto Station 
peripherals manufactured by Honeywell Inc. 

Serial Device interface  
(SDI UDC 6000) 

The SDI FTA provides an EIA-422/485 (RS-422/485) asynchronous serial 
communications interface for up to four UDC 6000 Modbus peripherals 
manufactured by Honeywell Inc. 

Serial Interface 
(SI Modbus RTU) 

The SI FTA provides either an EIA-232 (RS-232) asynchronous serial 
communications interface for one Modbus compatible device or an  
EIA-422/485 (RS-422/485) asynchronous serial communications interface for up to 
15 Modbus RTU compatible devices. 

Serial Interface 
(Allen-Bradley) 

The SI FTA accommodates a single EIA-232 compatible Allen-Bradley device 
through its EIA-232 interface.  
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Galvanically isolated FTAs 
Galvanically Isolated type FTAs are listed in the following table. 

Table 4 Galvanically Isolated Field Termination Assembly Types 
 

FTA Type Description 

High Level Analog Input 
(HLAI/STI) 

The HLAI/STI FTA accepts high level analog inputs. Some FTA models also 
interface with Smart Transmitter devices. All inputs are isolated from ground and 
each other.  

24 Vdc Digital Input (DI) The 24 Vdc DI FTA accepts contact inputs. All inputs are isolated from each 
other. 

Analog Output (AO) The AO FTA provides isolated 4-20 mA outputs to proportioning loads such as 
valves. 

Analog Output (AO) HART Provides 4-20 mA outputs, and incorporates circuitry to allow HART field devices 
to be connected to the FTA without using external filters. These FTAs also 
provide a connector for an external HART multiplexer. 

24 Vdc Digital Output (DO) The 24 Vdc DO FTA provides isolated digital outputs to loads such as solenoid 
valves or lamps.  

Three physical sizes 
The standard FTAs have three physical sizes as illustrated in the following figure. The Galvanically 
Isolated FTAs are one size only, B-size.  
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Figure 17 Field Termination Assembly (FTA) Sizes 
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along the length (sides) of the FTA.  The additional mounting holes all fall on a grid 
established for mounting adjacent A-size FTAs. 

297.2  
11.70

142.2  
5.60

17.8
452.1

  
FTA Mounting Channels 

The FTAs are installed at the rear or front of a dual access cabinet on one or more FTA Mounting 
Channels. In a single access cabinet, the FTAs are mounted on FTA Mounting Channels at the front of 
the cabinet. The FTA Mounting Channels also function as cable and wiring channels, or troughs. The 
standard and Galvanically Isolated FTAs must not be mounted on the same FTA Mounting Channel. 
Mounting both types of FTAs on the same FTA Mounting Channel is an intrinsic safety violation 
because their field wiring will be routed together.  
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Vertical orientation 
Standard and Galvanically Isolated FTAs are mounted on vertically oriented 3-foot long FTA Mounting 
Channel segments; however, Standard and Galvanically Isolated FTAs must not be mounted on the same 
FTA Mounting Channels.  
Galvanically Isolated FTAs can be mounted on an FTA Mounting Channel that is above or below an 
FTA Mounting Channel that has standard FTAs mounted on it, but the field wiring must never be routed 
in the standard FTA’s channel. 

Horizontal orientation 
Optionally, Galvanically Isolated FTAs can be mounted on horizontally oriented 2-foot long FTA 
Mounting Channels. 

 

 

SHOCK HAZARD 
Troubleshooting, opening this equipment and removing any panels or covers 
will expose the user to the risk of a shock hazard. There are no user 
serviceable parts inside this equipment. Refer all servicing only to qualified 
service personnel. 
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Typical cabinet layout 
A typical cabinet layout of FTA Mounting Channels that demonstrates the installation of standard FTAs 
in a dual access High-Performance Process Manager cabinet is shown in the following figure.  

Figure 18 Typical Vertical FTA Mounting Channel Layout 
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Compression or screw terminals available 
Most standard FTA types are available with either compression-type or screw-type terminal connectors. 
Some exceptions are the 6-inch Analog Output (AO), 6-inch High Level Analog Input (HLAI), 6-inch 
Low Level Analog Input Multiplexer (LLMux), and the 6-inch Digital Input Power Distribution 
Assembly, which are available with compression-type terminal connectors only. The Remote Hardened 
Low Level Analog Input Multiplexer (RHMUX) is available only with screw-type terminal connectors. 
The number of terminals for both the compression-type and screw-type terminal connector can vary 
depending on the type of standard FTA.  
All Galvanically Isolated FTAs are available with both crimp pin-type and compression-type terminal 
connectors. The Marshalling Panel and Combiner Panel are available only with screw-type terminals. 

FTA compression-type terminal connector 
The following figure is an illustration of a typical compression-type terminal connector connection to a 
standard FTA.  

Figure 19 Typical FTA Compression Terminal Connector 
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FTA fixed screw terminal connector 
The following figure illustrates a typical fixed screw-type terminal connector as it would appear on a 
standard FTA.  

Figure 20 Typical FTA Fixed Screw Terminal Connector 

 
FTA removable screw-type connector 

The following figure illustrates a typical removable screw-type terminal connector.  

Figure 21 Typical FTA Removable Screw Terminal Connector 
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Compression-type terminal connector 
The following figure illustrates the compression-type Galvanic Isolation Module terminal connector. 

Figure 23 Compression-Type Galvanic Isolation Module Terminal Connector 

11376

8.0 mm + 0.5

1 2 3 4 5 6

Connector Part Number 
51191738-100

Wire Size 
12-22 AWG
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2.15 FTA Mounting Channels 
Introduction 

FTA Mounting Channels are used to mount the Field Termination Assemblies (FTAs) and to organize 
and separate the field wiring and IOP to FTA cables.  

Location 
The FTAs are installed on FTA Mounting Channels that are located in the front of a single access 
High-Performance Process Manager cabinet, and in the rear or front of a dual access cabinet.  

Number of FTA Mounting Channels 
The number of FTA Mounting Channels that can be accommodated in an High-Performance Process 
Manager cabinet is dependent upon whether the cabinet is single access or dual access, and whether 
standard or wide vertically orientated FTA Mounting Channels are installed.  
Optionally, horizontally oriented FTA Mounting Channels can be installed when Galvanically Isolated 
FTAs are mounted in the cabinet.  

Vertical FTA Mounting Channels 
Vertical FTA Mounting Channels are available in two sizes, standard and wide, to better accommodate 
the amount of process control wiring that connects to the FTAs. The FTA Mounting Channels provide 
both a mounting surface for the FTAs and dual channels (troughs) to route the IOP to FTA cabling, and 
the process control wiring.  
When standard FTAs are mounted on the FTA Mounting Channel, the IOP to FTA or Power Distribution 
Assembly cabling is routed in the right channel and the process control wiring is routed in the left 
channel. The opposite is true when Galvanically Isolated FTAs are mounted on the FTA Mounting 
Channel because the vertical orientation of the FTA Mounting Channel is reversed. 

 

 
TIP 
For EUCN, if you want to install the CF9 switch in an HPM cabinet, the top 24 
inch of FTA tray must be cleared. The top six inches is left empty and the 
carrier adapter assembly, which is used for mounting the CF9, occupies the 
remaining 18 inches. 

 
Horizontal FTA Mounting Channels 

Horizontal FTA Mounting Channels can be installed when Galvanically Isolated FTAs are mounted in 
the cabinet. Only Galvanically Isolated FTAs are mounted on the horizontal FTA Mounting Channels. 
They are approximately 61 centimeters (24 inches) long and up to eight horizontal FTA Mounting 
Channels can be accommodated on one side of the cabinet. 
The IOP to FTA, Power Distribution Assembly, or Marshalling Panel cabling is routed in the upper 
channel to the left side of the cabinet, and the process control wiring is routed in the lower channel to the 
right side of the cabinet.  
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Dual access cabinet installation 
The following figure illustrates the installation of vertical FTA Mounting Channels in the rear of a dual 
access cabinet. 

 

 

SHOCK HAZARD 
Troubleshooting, opening this equipment and removing any panels or covers 
will expose the user to the risk of a shock hazard. There are no user 
serviceable parts inside this equipment. Refer all servicing only to qualified 
service personnel. 

 

Figure 24 Vertical FTA Mounting Channel Installation – Dual Access Cabinet 
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Figure 25 Vertical FTA Mounting Channel Installation – CF9 Mounting 
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Single access cabinet installation 
Single vertical FTA Mounting Channels, mounted adjacently, can be used to accept FTAs installed in the 
front lower area of a single access cabinet below an HPMM card file and Power System as shown in the 
following figure. 

 

 

SHOCK HAZARD 
Troubleshooting, opening this equipment and removing any panels or covers 
will expose the user to the risk of a shock hazard. There are no user 
serviceable parts inside this equipment. Refer all servicing only to qualified 
service personnel. 

 

Figure 26 Vertical FTA Mounting Channel Installation – Single Access Cabinet 
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2.16 Power Systems 
Power System features 
 

 

SHOCK HAZARD 
Troubleshooting, opening this equipment and removing any panels or covers 
will expose the user to the risk of a shock hazard. There are no user 
serviceable parts inside this equipment. Refer all servicing only to qualified 
service personnel. 

 
The High-Performance Process Manager Power System provides 24 Vdc power for operation of all 
HPMM cards, IOP cards, FTAs, a nominal 3.6 Vdc battery output for backup of the HPMM and IOP 
memory circuits, and a nominal 0.25 ampere, 6 Vac output for operation of a LLAI line frequency noise 
cancellation clock circuit. There are three types of Power Systems. They are listed below. 

 
Power System Type Description 

Early production Standard Power System 
(Model MU/MC-PSSX03) 
(Model MU/MC-PSRX03) 
(Model MU/MC-PSRB03) 

This power system appears in early 
production HPM cabinets as well as HPM 
cabinets that were upgraded from PM or 
APM configurations. 

HPM Standard Power System 
(Model MU/MC-PSSX04) 
(Model MU/MC-PSRX04) 
(Model MU/MC-PSRB04) 

An enhanced version of power system 
that will be incorporated some time after 
initial HPM cabinets are shipped. An 
upgrade kit for upgrading PM and APM 
Power Systems will be available. 

AC Only Power System (optional) 
 

This Power System is intended for use 
with an uninterruptible ac power source. It 
does not provide a battery backup option 
for continuous operation in the event of a 
primary power loss.  

Standard Power System 
The Standard Power System has many versatile attributes that include: 
• An optional redundant Power Supply Module (model MU-PSRX04) 
• Either 120 Vac or 240 Vac input power. A single or dual source of input power can be connected 

when the optional redundant Power Supply Module option is implemented 
• Single and redundant Power Supply Module failure detection 
• CMOS memory NiCad battery backup (3.6 Vdc) with failure detection 
• An optional 48 Vdc Battery Backup Module (model MU-PSRB04) with a disconnect connector that 

provides continuous equipment in the event of a primary power loss 
• Provides fused ac power for 4 cabinet fan assemblies 

48 volt battery backup time duration 
The 48 volt battery backup time duration for a redundant HPM cabinet containing redundant HPMMs 
and a total of 40 IOPs (40 nonredundant or 20 redundant pairs) is approximately 20 minutes for a fully 
charged battery. 
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CMOS backup time duration 
The following CMOS backup durations are defined for a HPM cabinet containing redundant HPMMs 
and a total of 40 IOPs (40 nonredundant or 20 redundant pairs). The time duration depends on which 
type of power system exists in the specific HPM cabinet. 
• Early production Standard Power System versions = 12 hours  

(uses three AA size NiCad batteries). This version of power system also exists in the currently 
installed PM/APM cabinets. 

• Enhanced HPM Standard Power System = 45 hours 
(uses three C size NiCad batteries)  

Nearly all of the CMOS backup power is consumed by the HPMMs. A cabinet with a nonredundant 
HPMM will have a battery backup time of approximately double the values listed above. 
Adding/deleting IOPs does not affect the times to any great extent. The current draw of each IOP is 
almost negligible.  
Honeywell does not specify that upgrading an existent PM/APM cabinet to HPM functionality must 
include a new power system. The user must decide if the current power system in their upgrade 
PM/APM cabinet provides sufficient CMOS backup time. The newer enhanced Standard Power System 
provides a longer CMOS backup time.  

PSM redundancy requirements 
Configuration rules specify that an HPM cabinet containing redundant HPMMs must have a power 
system with redundant Power Supply Modules.  
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AC Only Power System 
The AC Only Power System offers optional 8- or 16-ampere redundant Power Supply Modules, but does 
not offer the optional 48 Vdc Battery Backup module feature and rechargeable NiCad CMOS memory 
backup power. Nonrechargeable alkaline battery CMOS memory backup power is provided instead.  
The following figure is an illustration of the AC Only Power System. Like the early production Standard 
Power System, the AC Only Power System has eight power distribution output connectors and four fused 
Cabinet Fan Assembly power connectors. There are two sets of normally open alarm contacts, each set 
operated by a relay, that signal a Power Supply Module failure. The alarm signals are normally wired in 
series to a 24 Vdc Digital Input FTA to notify the system when a Power Supply Module fails. Two LED 
indicators, mounted on the AC Only AC/DC Distribution Assembly, offer a visual indication of a Power 
Supply Module failure when the LED is extinguished. 

Figure 29 AC Only Power System 
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48 Volt Battery switch 

A 48 Volt Battery switch that is located at the left side of the Standard Power System chassis provides a 
means of preventing the Power Supply Modules from discharging the Battery Backup Module when ac 
power is removed from one or both Power Supply Modules. Placing the switch in the off position 
disconnects the battery to Power Supply Module paths. 

No battery backup (early production Standard Power System) 
When there is no battery backup, a battery backup failure is reported unless the zero-ohm resistor 
jumpers, W1 and W2, located next to the Power Supply Module connectors, are cut. This is done at the 
factory before shipping. If a battery backup is later installed, the connections must be restored. The 
following figure is a view of the Standard Power System backpanel. 

Figure 31 Standard Power System Backpanel (Early Production) 

POWER SYSTEM  BACKPLANE 
ASSY. NO. 51401166-100 REV

PRIMARY 
TB1

REDUNDANT 
TB2

HOT

NEUT

GND

AC INPUT

NEUT

HOT

GND

POWER 
SUPPLY

A

DATE CODE

3.6V 

BATTERY 

FOR CMOS 

BACKUP

1
2
3

F1

1
2
3

F2

1
2
3

F3

1
2
3

F4
BLK
RED

RED

R
ED

UN
DA

NA
NT

 
SU

PP
LY

 A
LA

RM

C
HA

SS
IS

 G
N

D
C

M
O

S 
BA

CK
UP

 
AL

AR
M

PR
IM

A
RY

 
SU

PP
LY

 
AL

AR
M

74TB3 61 2 3 5 8 9

OUTPUT 1

4
5

6

1
2
3

J6

OUTPUT 2

J7

OUTPUT 3

J8

OUTPUT 4

J9

OUTPUT 5

J10

OUTPUT 6

J11

OUTPUT 7

J12

OUTPUT 8

J13

J1 J2 J3 J4

J14

J5 J15 J16

W2

20

25

C15

C10

C5

C1

W1

20

25

Cabinet Fan 
 Connector and 

Fuse

Battery Pack 
Connector

Power Cable Connector

CMOS Battery Backup Board 
Connector

Zero Ohm Resistor 
Jumpers

Power Supply Module 
Connectors

4
5
6

4
5
6

4
5
6

4
5
6

4
5
6

4
5
6

4
5

6

1
2
3

1
2
3

1
2
3

1
2
3

1
2
3

1
2
3

1
2
3

 



2 Equipment Description 
2.17  Power Distribution 

104 HPM High-Performance Process Manager Service  R690 
  Honeywell September 2021 

No battery backup (HPM Standard Power System) 
When there is no battery backup, a battery backup failure is reported unless the zero-ohm resistor 
jumpers, W1 and W2, located next to the Power Supply Module connectors, are cut. This is done at the 
factory before shipping. If a battery backup is later installed, the connections must be restored. The 
following figure is a view of the HPM Standard Power System backpanel. 

Figure 32 HPM Standard Power System Backpanel 

 
 

CMOS Battery Backup 
Depending on the Power System configuration, three rechargeable NiCad or three nonrechargeable 
alkaline batteries provide a nominal 3.6 Vdc for CMOS memory backup power. The batteries support all 
the memory circuits in the HPMM(s) and IOPs. NiCad batteries are long-lived, and they are 
automatically tested periodically. Every 8 seconds the batteries' output voltage is tested for the proper 
level, and every 2 hours a load is applied to the batteries and the voltage level is again tested.  
The early production Standard Power System uses 3 “AA” size NiCad batteries which provide 
approximately 12 hours of backup. The enhanced Standard HPM Power System uses 3 “C” size NiCad 
batteries which provide approximately 45 hours of backup.  
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Standard Power System (early production) 
Refer to the following figure for the location of the CMOS Battery Backup Assembly mating connector 
on the backpanel.  
The early production Standard Power System has NiCad batteries located at the upper center of the 
Power System chassis backpanel, and the supporting CMOS Battery Backup Assembly is inserted into a 
connector at the lower right-hand side of the backpanel. The right Power Supply Module must be 
removed to view the assembly. The assembly provides both charging circuitry and a monitoring circuitry 
for failure alarm reporting.  
See the following figure for an illustration of the CMOS Battery Backup Assembly. 

Figure 33 CMOS Battery Backup Assembly (Early Production) 
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2.18 24 Vdc Power Distribution 
Dual power distribution cables 

To improve reliability, 24 Vdc distribution to the card files is always provided by two power distribution 
cables.  

Standard Power System 
The early production Standard Power System provides eight 6-pin connectors located on its backpanel. 
Three card files and a Digital Input Power Distribution Assembly or Galvanic Isolation Power 
Distribution Assembly can be redundantly powered. 
The enhanced HPM Standard Power System provides twelve 6-pin connectors located on its backpanel. 
This allows a greater flexibility in providing power to card files and Power Distribution assemblies. 

AC Only Power System 
The AC Only Power System also provides eight 6-pin connectors located on the AC/DC Distribution 
Assembly that will redundantly power three card files and a Digital Input Power Distribution Assembly 
or Galvanic Isolation Power Distribution Assembly. 

Typical cabinet power distribution 
The following figure illustrates the typical 24 Vdc cabinet power distribution to the card files, Digital 
Input Power Distribution Assembly, and Galvanic Isolation Power Distribution Assembly for the various 
Power System configurations. 

Figure 35 Typical Cabinet 24 Vdc Power Distribution 
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2.21 24 Vdc Fuse Protection 
Card file fusing 

Fuse protection is provided for the four types of card files. The following protection philosophy applies 
for both the 7-Slot, 15-Slot, and IOP Only card files. 
• The individual IOP card and an associated standard FTA are protected by a common fast-action 

fuse that is located on the backpanel. The fuse has a 2 A rating. 
• In addition to the 2 A protection, each individual IOP card has fast-action 0.5 A fuse protection that 

is located on the card. The fast-action 0.5 A fuse is soldered in place and is not field replaceable. 
You must replace the IOP card. 

• Both HPMM cards, High-Performance Communications/Control and High-Performance I/O Link, 
and the HPM UCN Interface module are protected by a fast-action 3.2 A fuse that is located on the 
High-Performance I/O Link card. The fuse is field replaceable. 

• A fast-action 2.0 A fuse protects the LLAI optical coupler module on backpanel U1. It generates 
the line frequency phase reference signal that is used by LLAI IOPs. 

Fuse removal 
A Honeywell designed fusepuller is generally needed for extracting and inserting fuses in the HPM 
backpanels because of the restricted space between components. The Honeywell part number is 
51190586-100.  
The fusepuller is comprised of three parts; an inner barrel that grasps the fuse, an end cap that is attached 
one end of the inner barrel, and an outer barrel in which the inner barrel moves.  
The following extraction and insertion procedures should aid in the use of the fusepuller. 

Fuse extraction 
Use the following procedure to extract a fuse from an HPM backpanel. 

 
Step Action 

1 Hold the outer barrel of the fusepuller with the fingers of one hand and depress the the 
fusepuller’s end cap with your other hand. 

2 Place the protruding end of the inner barrel around the fuse. The fusepuller must be 
perpendicular to the backpanel. 

3 Release the end cap while still holding the outer barrel. 

4 Move the outer barrel towards the backpanel. The greater the movement, the greater the 
gripping force will be on the fuse. 

5 Extract the fuse from the backpanel by vertically moving the fusepuller away from the 
backpanel. Depress the end cap to release the fuse. 
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Left 7-Slot HPMM card file 24 Vdc distribution 
The following figure illustrates the 24 Vdc power distribution on the Left 7-Slot HPMM card file 
backpanel.  

Figure 36 Left 7-Slot HPMM Card File Backpanel 24 Vdc Distribution 
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Left 7-Slot IOP card file 24 Vdc distribution 
The following figure illustrates the 24 Vdc power distribution on the Left 7-Slot IOP card file backpanel.  

Figure 37 Left 7-Slot IOP Card File Backpanel 24 Vdc Distribution 
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A fast-action 0.5 A fuse that is located on the IOP card protects the 
IOP card.  
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Left 7-Slot card file backpanel fuse locations 
The following figure illustrates the locations of the individual fuses on the Left 7-Slot card file 
backpanel.  

Figure 38 Left 7-Slot Card File Backpanel Fuse Locations 

 
Figure 39 Left 7-Slot Card File Backpanel Fuse Locations for EHPM 
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Right 7-Slot HPMM card file 24 Vdc distribution 

The following figure illustrates the 24 Vdc power distribution on the Right 7-Slot HPMM card file 
backpanel.  

Figure 40 Right 7-Slot HPMM Card File Backpanel 24 Vdc Distribution 
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Right 7-Slot IOP card file 24 Vdc distribution 
The following figure illustrates the 24 Vdc power distribution on the Right 7-Slot IOP card file 
backpanel.  

Figure 41 Right 7-Slot IOP Card File Backpanel 24 Vdc Distribution 
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Right 7-Slot card file backpanel fuse locations 
The following figure illustrates the locations of the individual fuses on the Right 7-Slot card file 
backpanel.  

Figure 42 Right 7-Slot Card File Backpanel Fuse Locations 

 
Figure 43  Right 7-Slot Card File Backpanel Fuse Locations for EHPM 
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15-Slot card file 

The 15-Slot card file provides 2 A fast-action fuse IOP card and associated standard FTA protection. The 
backpanel assembly also provides fast-action 2.0 A fuse protection for the LLAI Optical Coupler Module 
on the backpanel U1. 
When HPMM cards occupy the left two slots of a card file, fuse F2 is not in use. Fuse F1 on the 
backpanel is used to supply 24 Vdc to the UCN Interface Module. 

15-Slot Card File Backpanel Fuse Protection 
The following table lists the individual backpanel fuses and their application for the 15-Slot card file. 
The fuse rating is 2 A for fuse locations F1 through F16. 

Table 7 15-Slot Card File Backpanel Fuse Protection 
 

Fuse Rating Protection Application 

F1 2 A fast-action Slot 1 IOP card and associated FTA 
or 
UCN Interface Module (24 Vdc) if HPMM exists in 
card file 

F2 2 A fast-action Slot 2 IOP card and associated FTA 

F3 2 A fast-action Slot 3 IOP card and associated FTA 

F4 2 A fast-action Slot 4 IOP card and associated FTA 

F5 2 A fast-action Slot 5 IOP card and associated FTA 

F6 2 A fast-action Slot 6 IOP card and associated FTA 

F7 2 A fast-action Slot 7 IOP card and associated FTA 

F8 2 A fast-action Slot 8 IOP card and associated FTA 

F9 2 A fast-action Slot 9 IOP card and associated FTA 

F10 2 A fast-action Slot 10 IOP card and associated FTA 

F11 2 A fast-action Slot 11 IOP card and associated FTA 

F12 2 A fast-action Slot 12 IOP card and associated FTA 

F13 2 A fast-action Slot 13 IOP card and associated FTA 

F14 2 A fast-action Slot 14 IOP card and associated FTA 

F15 2 A fast-action Slot 15 IOP card and associated FTA 

F16 2 A fast-action LLAI Optical Coupler Module, U1 
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15-Slot HPMM card file 24 Vdc distribution 
The following figure illustrates the 24 Vdc power distribution on the 15-Slot HPMM card file backpanel. 

Figure 44 15-Slot HPMM Card File Backpanel 24 Vdc Distribution 
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15-Slot IOP card file 24 Vdc distribution 
The following figure illustrates the 24 Vdc power distribution on the 15-Slot IOP card file backpanel. 

Figure 45 15-Slot IOP Card File Backpanel 24 Vdc Distribution 
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A fast-action 0.5 A fuse that is located on the IOP card protects the 
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15-Slot card file backpanel fuse locations 
The following figure illustrates a portion of the locations of the individual fuses on the 15-Slot card file 
backpanel.  

Figure 46 15-Slot Card File Backpanel Fuse Locations 

 
Figure 47 15-Slot Card File Backpanel Fuse Locations 
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IOP Only card file 

The “IOP Only” card file assembly that is used by the Process Manager and Advanced Process Manager 
can be used with the High-Performance Process Manager. When upgrading a PM or APM to HPM 
hardware, it is not necessary to also convert the IOP card file(s) to 15-Slot IOP card file(s).  

IOP Only card file assemblies 
An early version of the IOP Only card file did not offer card and FTA fuse protection at the backpanel. 
This backpanel can be identified by the assembly number 51401129, revision A. Later versions of the 
51401129 backpanel have time-delay 3 A fuse protection for the IOP card and its associated standard 
FTA. They are identified by assembly 51401129, revision B, or later. Assembly 51401406 and 51402599 
backpanels, all revisions, have fast-action 2 A fuse card and FTA protection. All card file backpanel 
assemblies provide a fast-action 0.5 A fuse for the LLAI optical coupler module on the backpanel, U1.  
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IOP Only Card File Fuse Protection 
The following table lists the individual backpanel fuses and their application for the 15-Slot card file. 
The fuse rating is 2 A for fuse locations F1 through F15. 

Table 8 IOP Only Card File Fuse Protection 
 

Fuse Rating Protection Application 

F1 2 A fast-action/3 A time-delay Slot 1 IOP card and associated FTA 

F2 2 A fast-action/3 A time-delay Slot 2 IOP card and associated FTA 

F3 2 A fast-action/3 A time-delay Slot 3 IOP card and associated FTA 

F4 2 A fast-action/3 A time-delay Slot 4 IOP card and associated FTA 

F5 2 A fast-action/3 A time-delay Slot 5 IOP card and associated FTA 

F6 2 A fast-action/3 A time-delay Slot 6 IOP card and associated FTA 

F7 2 A fast-action/3 A time-delay Slot 7 IOP card and associated FTA 

F8 2 A fast-action/3 A time-delay Slot 8 IOP card and associated FTA 

F9 2 A fast-action/3 A time-delay Slot 9 IOP card and associated FTA 

F10 2 A fast-action/3 A time-delay Slot 10 IOP card and associated FTA 

F11 2 A fast-action/3 A time-delay Slot 11 IOP card and associated FTA 

F12 2 A fast-action/3 A time-delay Slot 12 IOP card and associated FTA 

F13 2 A fast-action/3 A time-delay Slot 13 IOP card and associated FTA 

F14 2 A fast-action/3 A time-delay Slot 14 IOP card and associated FTA 

F15 2 A fast-action/3 A time-delay Slot 15 IOP card and associated FTA 

F16 0.5 A fast-action LLAI Optical Coupler Module, U1 
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IOP Only card file 24 Vdc power distribution 
The following figure illustrates the 24 Vdc power distribution on the IOP Only card file backpanel. 

Figure 48 IOP Only Card File Backpanel 24 Vdc Power Distribution 

 

24 Vdc

 Notes: 
 
A fast-action 2 A or time-delay 3 A fuse that is located on the backplane protects each 
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IOP Only card file backpanel fuse locations 
The following figure illustrates the locations of the individual fuses on the IOP Only card file backpanel.  
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Figure 49 IOP Only Card File Backpanel Fuse Locations 
 

   
FTA fuse protection 

Some individual FTAs may have fuse protection on the assembly. In general, output type FTAs are 
fused, but not exclusively. Fuse information for the individual FTAs can be found in the Process 
Manager I/O Installation manual. 
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15-Slot Card File with Power Distribution Assemblies 
The following figure is an illustration of power cabling for a typical High-Performance Process Manager 
configuration of a single 15-Slot card file and Power Distribution assemblies. 

Figure 51 15-Slot Card File with Power Distribution Assemblies 
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Two 15-Slot Card Files with Power Distribution Assemblies 
The following figure is an illustration of power cabling for a typical High-Performance Process Manager 
configuration of two 15-Slot card files and two Power Distribution assemblies. 

Figure 52 Two 15-Slot Card Files with Power Distribution Assemblies 
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Three 15-Slot Card Files 
The following figure is an illustration of power cabling for a typical High-Performance Process Manager 
configuration of three 15-Slot card files. 

Figure 53 Three 15-Slot Card Files 
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Three 15-Slot Card Files with Power Distribution Assemblies 
The following figure is an illustration of power cabling for a typical High-Performance Process Manager 
configuration of three 15-Slot card files and two Power Distribution assemblies. 

Figure 54 Three 15-Slot Card Files with Power Distribution Assemblies 

 
  

Power Distribution Assemblies for redundant cabling 
Early production Standard Power Systems and AC Only Power Systems are limited to eight power 
output connectors. The following figure illustrates how power is distributed when the number of 
available connectors does not meet the total need for redundant cabling. 
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Card File Type I/O Link A Connector I/O Link B Connector 

7-Slot J23 J24 

15-Slot J42 J43 

IOP Only J32 J31 

Cable length 
I/O Link Interface cables are to be no longer than 10 m (33 feet) in total length and are not to leave the 
cabinet or cabinet complex.  

Redundant cables 
Two cables are required because the I/O Link Interface is redundant for reliability. One cable is 
designated Link A and the other Link B. 

No cable termination 
The I/O Link Interface cabling does not involve external terminators and therefore an empty I/O Link 
Interface connector on the backpanel is an acceptable situation. 

  
CAUTION 

 

The High-Performance Process Manager accommodates four types of card files. Use caution 
when connecting the I/O Link Interface cables because of the differences between the card 
files. All card files have two I/O Link Interface receptacles marked LINKA and LINKB. 
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I/O Link Interface cabling - Three Card Files 
The following figure is an illustration of the I/O Link Interface cabling for an High-Performance Process 
Manager configuration that consists of two 7-Slot HPMM card files and one 15-Slot IOP card file. 

Figure 56 Three Card Files 
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I/O Link Interface - Four Card Files 
The following figure is an illustration of the I/O Link Interface cabling for an High-Performance Process 
Manager configuration that consists of two 7-Slot HPMM card files and two 15-Slot IOP card files. 

Figure 57 Four Card Files 
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I/O Link Interface Cables in adjacent cabinets 
The I/O Link Interface cable daisy chain can be extended to include additional intermediate drops. 
Longer daisy chain runs from card file to card file in one cabinet can also include card files in an adjacent 
cabinet. I/O Link Interface cables with the appropriate number of drops must be ordered to satisfy your 
HPM subsystem configuration (number of card files).  

I/O Link Interface cable shield grounding (non-CE Compliance) 
Only one point along the I/O Link Interface cable daisy chain should provide ground to the cable chain 
shield. This is normally done on the backpanel of the first HPMM card file (file position 1) in the first 
HPM cabinet (with jumpers on the backpanel).  
On a 7-Slot card file, J29 and J22 are located between the I/O Link Interface cable connectors. Both the 
A and B I/O Link Interface cables have their own jumper for grounding the cable shield. J29 is for the A 
cable shield and J22 is for the B cable shield. The cable shield is grounded if the jumper is bridged across 
both pins. 
On the 15-Slot card file, J44 and J45 are located between the I/O Link Interface cable connectors and 
accomplish the same function. 
The above I/O Link Interface cable shield grounding must be carefully adhered to when installing or 
upgrading a High-Performance Process Manager subsystem. Failure to follow the above guidelines can 
result in unwanted ground loops and abnormal system sensitivity to RFI and ESD influence from the 
surrounding environment. 

I/O Link Interface cable shield grounding (CE Compliance) 
CE Compliance requires that the I/O Link Interface cable shield be grounded to the card file chassis 
(Safety Ground) at each connector. This is accomplished with shield wire that attaches to a FASTON 
terminal on the card file's backpanel ground plate. Only cables with a part number of 51204042-xxx can 
be used. See the High-Performance Process Manager Installation manual for additional information. 

Induced power surge protection 
An induced power surge of 10 amperes or greater can originate through an FTA’s field connections as a 
result of a lighting strike and elevate the card file(s) above the common mode range of the HPM’s I/O 
Link Interface transceivers and cause transceiver failure. 
To prevent this occurrence, a power cable was developed with a surge protection network that filters the 
power surge on the I/O Link Interface to the power cable’s ground before the I/O Link Interface connects 
to the card file.It illustrates a pair of surge protection network power cables, cable A and cable B.  
The I/O Link Interface connects to the surge protection network that is an integral part of the power 
cable, passes through the filter, and then connects to the card file. The method of implementing the surge 
protection is illustrated in the following figures. 
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Surge protection network power cables 
The following figure is an illustration of a pair of surge protection network power cables, cable A and 
cable B.  

Figure 58 Surge Protection Network Power Cables 
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I/O Link cable connection 
The following figure illustrates the I/O Link cable connection to the power cable’s surge protection 
network connector. 
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Figure 59 I/O Link Interface Cable Connection to Power Cable 

 
Typical I/O Link and power cable connection 

The following figure illustrates typical surge protection network power cable and I/O Link Interface 
cable connections to the Power System and card files in a cabinet. 

Figure 60 Typical Cabinet Surge Protection Network Cable Connections 



2 Equipment Description 
2.24 I/O Link Interface Cabling 

R690 HPM High-Performance Process Manager Service  141 
September 2021  Honeywell  

 



2 Equipment Description 
2.24  I/O Link Interface Cabling 

142 HPM High-Performance Process Manager Service  R690 
  Honeywell September 2021 

Power cable I/O Link protector adapters 
The following figure is an illustration of a pair of power cable I/O Link protector adapters, cable A and 
cable B. 

Figure 61 Power Cable I/O Link Protector Adapters 
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2.25 IOP to FTA Cabling 
Introduction 

Each IOP has a cable that connects it to its associated FTA.  
Standard FTAs 

The cables for standard FTAs leave the FTAs at the top or center, travel up or down the right side of the 
vertical FTA Mounting Channel, go over or under the center divider, and then connect to the associated 
IOP card file connector on the 7-Slot or 15-Slot card file backpanel.  

Galvanically Isolated FTAs 
When mounted on a horizontal FTA Mounting Channel, the cables for Galvanically Isolated FTAs leave 
the top side of the FTAs, travel up or down the left side of the horizontal FTA Mounting Channel, go 
over or under the center divider, and then connect to the associated IOP connector on the 7-Slot or 15-
Slot card file backpanel.  
Galvanically Isolated FTAs can also be mounted on vertical FTA Mounting Channels. When they are, 
the reverse of the cabling rules that apply for the standard FTAs apply for Galvanically Isolated FTAs 
because the vertical orientation of the FTA Mounting Channel is reversed.  

External cabinet installation 
The FTAs can also be installed on a panel that is external to the cabinet, up to 50 meters (164 feet) cable 
length from the IOP. Shielded FTA cables must be used whenever the FTA is located outside of the 
HPMM cabinet complex. See the High-Performance Process Manager Installation manual for additional 
information. 
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Typical cable routing 
The following figure for an illustration of typical cable routing for a standard FTA in a cabinet or cabinet 
complex.  

Figure 62 IOP to FTA Cabinet Cabling 
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SDI interconnections 
The following figure illustrates the Power Adapter interconnections for a Serial Device Interface 
application.  

Figure 64 Power Adapter Interconnections – SDI Application  
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5007

Note: 
 
Total maximum length can be up to 1.2 km (4000 ft) 
when using the appropriate type of cable.   

SI interconnections 
The following figure illustrates the Power Adapter interconnections for a Serial Interface application.  
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Figure 65 Power Adapter Interconnections – SI Application  
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2.27 UCN Cable System 
Introduction 

The Universal Control Network (UCN) provides communication between High-Performance Process 
Manager Modules (HPMMs) and the Network Interface Module (NIM) on the LCN as illustrated in the 
following figure. Use of the two-drop UCN cable tap is illustrated. 

Figure 66 Universal Control Network (UCN) Components 
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Redundant UCN cables 
Communication is accomplished on a redundant cable system consisting of Cable A and Cable B. Trunk 
cables are interconnected by taps that allow connection of drop cables from both the Cable A and Cable 
B. Redundant HPMMs should have their A cables connected to the same A tap, and their B cables 
connected to the same B tap. 
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Cable tap types 
The cable taps used on the UCN are available in 2-drop, 4-drop, and 8-drop models as illustrated in the 
following figure.  

Figure 67 UCN Taps 

 
 2077 

Cable tap usage 
Two-drop cable taps are used for connecting the UCN to a redundant or nonredundant High-Performance 
Process Manager at a location. Four-drop cable taps are used when there are two redundant 
High-Performance Process Managers (four HPMMs), or multiple nonredundant HPMs at a location. The 
eight-drop cable tap supports up to four redundant (eight HPMMs) or eight nonredundant 
High-Performance Process Managers at a location. 
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Figure 69 Enhanced Universal Control Network (EUCN) Components 
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Redundant EUCN FTE cables 
Communication is accomplished on a redundant cable system consisting of FTE Cable A and FTE Cable 
B. Fiber cables are interconnected by switches that are redundant allowing the connection of patch cables 
from both the FTE Cable A and FTE Cable B. Redundant EHPMs should have their FTE A cables 
connected to the same FTE A switch module, and their FTE B cables connected to the same FTE B 
switch module. 

$FTESTS Cable Error Scenarios 
The following sections show how the the FTE cable faults are reported on the $FTESTS displays: 

 
ATTENTION 
The term “$FTESTS displays” include both $FTESTS1 and $FTESTS2 displays. 
• $FTESTS1 display shows the FTE status of the UCN nodes assigned to the selected 

ENIM, and is filtered by the UCN Node Number, which has a range of 01-64. 
• $FTESTS2 display shows the status of all the FTE devices in the FTE community and is 

filtered by the FTE Device Index, which has a range of 01-509. 

 
Table 11 EHPM Cable Faults 

Error scenario $FTESTS2 displays  
(this EHPM) 

$FTESTS2 displays  
(all other EUCN nodes) 

No FTE cable problems 

  

If FTE cable A on an 
EHPM node has a 
problem   

If FTE cable B on an 
EHPM node has a 
problem   

If both FTE cable A and 
FTE cable B on an EHPM 
node have a problem   

 

Table 12 ENIM Cable Faults 

Error scenario $FTESTS2 displays  
(this ENIM) 

$FTESTS2 displays  
(all other EUCN nodes) 

If FTE cable A on an 
ENIM has a problem   

If FTE cable B on an 
ENIM has a problem   

If both FTE cable A and Single ENIM:  
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FTE cable B on an ENIM 
have a problem 

  

Redundant ENIM: 

 

 

 

 
ATTENTION 
A disjoined node (for example, a double FTE cable fault) will still be shown in the “FAIL” 
(meaning X X X X) state on the $FTESTS2 schematic, but will no longer contribute to the 
overall composite FTE community status. 
Note:  The RESET STATS target can still be used to remove the indication of disjoined nodes. 
LCN system alarm can also be caused by a switch uplink failure (for example, CF9), check your 
upper-level network topology to confirm this. 
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Table 13 Crossover Cable Faults 

Error scenario $FTESTS2 displays  
(all EUCN nodes) 

If the top level cross cable connecting 
the Yellow and Green switches are 
correctly functioning.  

If the top level cross cable connecting 
the Yellow and Green Switches is 
removed or has a problem.  

 

Table 14 EUCN Crossed Cable Faults 

Error scenario $FTESTS2 displays  
(this EHPM) 

$FTESTS2 displays  
(all other EUCN nodes) 

If the FTE cable A and 
FTE cable B cables on an 
EHPM are switched -  FTE 
A (yellow)  to the Green 
Switch and FTE B (green) 
to the Yellow switch  

  

If the FTE cable A is 
removed or has a problem 
on an EHPM with the 
crossed cables connected 

  

If the FTE cable B is 
removed or has a problem 
on an EHPM with the 
crossed cables connected    

Top Level Cross cable 
between the Yellow and 
Green Switches is 
disconnected   

If the FTE cable A and B 
on an EHPM are 
connected to the correct 
switch. 
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Figure 70: ENB network topology example 
 

 
Table 15 ENB network topology terminology  

Cable Cable connection 

CF9 Downlink Cable Cable connecting the CF9 and the EHPM 

CF9 Uplink Cable Cable connecting the CF9 and the L2 Switch 

L1 Switch Downlink Cable Cable connecting the L1 Switch and the ENIM/ENB 

L1 Switch Uplink Cable Cable connecting the L1 Switch and the L2 Switch 

A&B UCN Coax Cables Redundant UCN Coax cables (the red line indicates both A & B cable 
and the pair is not shown) 

A&B LCN Coax Cables Redundant LCN Coax cables (the blue line indicates both A & B cable 
and the pair is not shown) 

FTE Crossover Cable An Ethernet crossover cable connected between the top level Yellow 
and Green Switches. 
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Table 16 ENB Cable Faults 

Error scenario UCN COMM STATUS UCN CABLE 
STATUS/FTE 

CABLE STATUS 

$FTESTS2 
displays  

(ENB with cable 
faults) 

$FTESTS2 
displays  
(all other 

EUCN nodes) 

No FTE cable 
problems 

A 
SIL 

B 
SIL 

A 
NSY 

B 
NSY 

OK/OK 
UCN: 

OK/BACKUP 
LCN: OK/BACKUP 

  

    FTE composite status 

A->A A->B B->A B->B 

OK OK OK OK 

If FTE cable A on 
a Primary ENB 
node has a 
problem 

A 
SIL 

B 
SIL 

A 
NSY 

B 
NSY 

FAIL/FAIL 
UCN: 

OK/BACKUP 
LCN: OK/BACKUP 

  

  *  FTE composite status 

A->A A->B B->A B->B 

SIL SIL SIL OK 

If FTE cable B on 
a Primary ENB 
node has a 
problem 

A 
SIL 

B 
SIL 

A 
NSY 

B 
NSY 

FAIL/FAIL 
UCN: 

OK/BACKUP 
LCN: OK/BACKUP 

  

   * FTE composite status 

A->A A->B B->A B->B 

OK SIL SIL SIL 

If both FTE cable 
A and FTE cable 
B on a primary 
ENB have a 
problem 
Primary fails, 
Secondary takes 
over as the 
primary 

A 
SIL 

B 
SIL 

A 
NSY 

B 
NSY 

OK/OK 
UCN: 

OFFNET/OK 
LCN: 

FAIL/WARNING 

  

  *[1] *[1] FTE composite status 

A->A A->B B->A B->B 

OK OK OK OK 

If both FTE cable 
A and FTE cable 
B on a secondary 
ENB have a 
problem 

A 
SIL 

B 
SIL 

A 
NSY 

B 
NSY 

FAIL/OK 
UCN: 

OK/BACKUP 
LCN: OK/SEVERE  

  

  * * FTE composite status 

A->A A->A A->A B->B 

OK OK OK OK 
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No UCN coaxial 
cable problems 

A 
SIL 

B 
SIL 

A 
NSY 

B 
NSY 

OK/OK 
UCN: 

OK/BACKUP 
LCN: OK/BACKUP 

  

    FTE composite status 

A->A A->B B->A B->B 

OK OK OK OK 

If UCN cable A 
on an ENB node 
has a problem 

A 
SIL 

B 
SIL 

A 
NSY 

B 
NSY 

FAIL/OK 
UCN: 

OK/BACKUP 
LCN: OK/BACKUP 

  

*    FTE composite status 

A->A A->B B->A B->B 

OK OK OK OK 

If UCN cable B 
on an ENB node 
has a problem 

A 
SIL 

B 
SIL 

A 
NSY 

B 
NSY 

FAIL/OK 
UCN: 

OK/BACKUP 
LCN: OK/BACKUP 

  

 *   FTE composite status 

A->A A->B B->A B->B 

OK OK OK OK 

If both UCN cable 
A and B on an 
ENB node have a 
problem  
Primary fails, 
Secondary takes 
over as the 
primary 

A 
SIL 

B 
SIL 

A 
NSY 

B 
NSY 

OK/OK 
UCN: 

OK/OFFNET 
LCN: 

FAIL/WARNING 

  

*[1] *[1]   FTE composite status 

A->A A->B B->A B->B 

OK OK OK OK 
 

[1] Note: The A SIL, B SIL, A NSY, and B NSY indications only appear for an instant and then shows 
blank due to node failure.  
Note: If any SIL or NSY bits are set, then the corresponding cables are backlit on the UCN Status 
Display, if the UCN CABLE STATUS target is chosen. 
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Table 17 EHPM Cable Faults 

Error scenario UCN COMM STATUS UCN CABLE 
STATUS/FTE 

CABLE STATUS 

$FTESTS2 
displays  

(EHPM with 
cable faults) 

$FTESTS2 
displays  

(all other EUCN 
nodes) 

No FTE cable 
problems 

A 
SIL 

B 
SIL 

A 
NSY 

B 
NSY 

OK/OK 
UCN: OK/BACKUP 
LCN: OK/BACKUP   

    FTE composite status 

A->A A->B B->A B->B 

OK OK OK OK 

If FTE cable A on 
an EHPM node 
has a problem 

A 
SIL 

B 
SIL 

A 
NSY 

B 
NSY 

FAIL/FAIL 
UCN: OK/BACKUP 
LCN: OK/BACKUP   

*    FTE composite status 

A->A A->B B->A B->B 

SIL SIL OK OK 

If FTE cable B on 
an EHPM node 
has a problem 

A 
SIL 

B 
SIL 

A 
NSY 

B 
NSY 

FAIL/FAIL 
UCN: OK/BACKUP 
LCN: OK/BACKUP   

 *   FTE composite status 

A->A A->B B->A B->B 

OK OK SIL SIL 

If both FTE cable 
A and FTE cable 
B on a Primary 
EHPM node have 
a problem 
Primary fails, 
Secondary takes 
over as the 
primary 

A 
SIL 

B 
SIL 

A 
NSY 

B 
NSY 

OK/OK 
UCN: 

PARTFAIL/OFFNET 
LCN: OK/BACKUP 

  

*[1] *[1]   FTE composite status 

A->A A->B B->A B->B 

OK OK OK OK 

If both FTE cable 
A and FTE cable 
B on a 
Secondary 
EHPM node have 
a problem 

A 
SIL 

B 
SIL 

A 
NSY 

B 
NSY 

OK/OK 
UCN: 

PARTFAIL/OFFNET 
LCN: OK/BACKUP 

  

*[1] *[1]   FTE composite status 

A->A A->B B->A B->B 

OK OK OK OK 

[1] Note: The A SIL, B SIL, A NSY, and B NSY indications only appear for an instant and then shows 
blank due to node failure or loss of communication. 
Note: If any SIL or NSY bits are set, then the corresponding cables are backlit on the UCN Status 
Display, if the UCN CABLE STATUS target is chosen. 
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Table 18 UCN Node (PM/APM/HPM) Cable Faults (Primary NIM node is an ENB) 

Error scenario UCN COMM STATUS UCN CABLE 
STATUS/FTE 

CABLE STATUS 

$FTESTS2 
displays  

(PM/APM/HPM 
with cable faults) 

$FTESTS2 
displays  
(all other 

EUCN nodes) 

No UCN coaxial 
cable problems 

A 
SIL 

B 
SIL 

A 
NSY 

B 
NSY 

OK/OK 
UCN: OK/BACKUP 
LCN: OK/BACKUP 

N/A N/A 

    

If UCN cable A 
on a 
PM/APM/HPM 
node has a 
problem 

A 
SIL 

B 
SIL 

A 
NSY 

B 
NSY 

FAIL/OK 
UCN: OK/BACKUP 
LCN: OK/BACKUP 

N/A N/A 

*    

If UCN cable B 
on a 
PM/APM/HPM 
node has a 
problem 

A 
SIL 

B 
SIL 

A 
NSY 

B 
NSY 

FAIL/OK 
UCN: OK/BACKUP 
LCN: OK/BACKUP 

N/A N/A 

 *   

If both UCN cable 
A and B on a 
PM/APM/HPM 
node have a 
problem 
Primary fails, 
Secondary takes 
over as the 
primary 

A 
SIL 

B 
SIL 

A 
NSY 

B 
NSY 

OK/OK 
UCN: 

PARTFAIL/OFFNET 
LCN: OK/BACKUP 

N/A N/A 

*[1] *[1]   

Note: PM/APM/HPM are UCN nodes and hence the $FTESTS displays are not applicable. 
[1] Note: The A SIL, B SIL, A NSY, and B NSY indications only appear for an instant and then shows 
blank due to node failure.  
Note: If any SIL or NSY bits are set, then the corresponding cables are backlit on the UCN Status 
Display, if the UCN CABLE STATUS target is chosen. 
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Table 19 UCN Node (PM/APM/HPM) Cable Faults (Primary NIM node is a NIM) 

Error scenario UCN COMM STATUS UCN CABLE 
STATUS 

$FTESTS2 
displays  

(this 
PM/APM/HPM 

with cable faults) 

$FTESTS2 
displays  
(all other 

EUCN nodes) 

No UCN coaxial 
cable problems 

A 
SIL 

B 
SIL 

A 
NSY 

B 
NSY 

OK 
UCN: OK/BACKUP 
LCN: OK/BACKUP 

N/A N/A 

    

If UCN cable A 
on a 
PM/APM/HPM 
node has a 
problem 

A 
SIL 

B 
SIL 

A 
NSY 

B 
NSY 

FAIL 
UCN: OK/BACKUP 
LCN: OK/BACKUP 

N/A N/A 

*    

If UCN cable B 
on a 
PM/APM/HPM 
node has a 
problem 

A 
SIL 

B 
SIL 

A 
NSY 

B 
NSY 

FAIL 
UCN: OK/BACKUP 
LCN: OK/BACKUP 

N/A N/A 

 *   

If both UCN cable 
A and B on a 
PM/APM/HPM 
node have a 
problem 
Primary fails, 
Secondary takes 
over as primary 

A 
SIL 

B 
SIL 

A 
NSY 

B 
NSY 

FAIL 
UCN: 

PARTFAIL/OFFNET 
LCN: OK/BACKUP 

N/A N/A 

*[1] *[1]   

Note: PM/APM/HPM are UCN nodes and hence the $FTESTS displays are not applicable. The FTE 
CABLE STATUS field is not available for NIMs. 
[1] Note: The A SIL, B SIL, A NSY, and B NSY indications only appear for an instant and then shows 
blank due to node failure.  
Note: If any SIL or NSY bits are set, then the corresponding cables are backlit on the UCN Status 
Display, if the UCN CABLE STATUS target is chosen. 
 



2 Equipment Description 
2.28  EUCN Cable System 

162 HPM High-Performance Process Manager Service  R690 
  Honeywell September 2021 

Table 20 CF9 switch/uplink port failure 

Error scenario UCN COMM STATUS 
(EHPM) 

UCN CABLE 
STATUS/FTE 

CABLE STATUS 

$FTESTS2 
displays  

(ENB) 

$FTESTS2 
displays  
(EHPM 

connected to 
CF9 with cable 

faults) 

If CF9 A is 
powered down or 
CF9 A Uplink 
Port has a 
problem 

A 
SIL 

B 
SIL 

A 
NSY 

B 
NSY 

FAIL/FAIL 
UCN: OK/BACKUP 
LCN: OK/BACKUP   

    FTE composite status 

A->A A->B B->A B->B 

SIL SIL OK OK 

If CF9 B is 
powered down  
or CF9 B Uplink 
Port has a 
problem 

A 
SIL 

B 
SIL 

A 
NSY 

B 
NSY 

FAIL/FAIL 
UCN: OK/BACKUP 
LCN: OK/BACKUP   

    FTE composite status 

A->A A->B B->A B->B 

OK OK SIL SIL 

If both CF9 A and 
CF9 B is 
powered down/ 
both CF9 A and 
CF9 B uplink 
ports have a 
problem 

A 
SIL 

B 
SIL 

A 
NSY 

B 
NSY 

OK/OK 
UCN: 

OFFNET/OFFNET 
LCN: OK/BACKUP 

  
    FTE composite status 

A->A A->B B->A B->B 

OK OK OK OK 

 

Table 21 ES-T/ESVT FTE Cable Faults 

Error scenario UCN COMM STATUS UCN CABLE 
STATUS/FTE 

CABLE STATUS 

$FTESTS2 
displays  

(ENB) 

$FTESTS2 
displays  

(L2 node that 
has a FTE Cable 

A problem) 

If FTE Cable A 
on an L2 node 
connected to a 
FTE L2 Switch 
has a problem 
(for example, ES-
T FTE Cable A 
fault) 

A 
SIL 

B 
SIL 

A 
NSY 

B 
NSY 

FAIL/FAIL 
UCN: N/A 

LCN: OK/BACKUP   
    FTE composite status 

A->A A->B B->A B->B 

SIL SIL OK OK 
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Table 22 Crossover Cable Faults 

Error scenario UCN COMM STATUS UCN CABLE 
STATUS/FTE 

CABLE STATUS 

$FTESTS2 
displays  

(ENB) 

$FTESTS2 
displays  

(all other EUCN 
nodes) 

If the top level 
cross cable 
connecting the 
Yellow and 
Green switches 
are correctly 
functioning. 

A 
SIL 

B 
SIL 

A 
NSY 

B 
NSY 

OK/OK 
UCN: OK/BACKUP 
LCN: OK/BACKUP   

    FTE composite status 

A->A A->B B->A B->B 

OK OK OK OK 

If the top level 
cross cable 
connecting the 
Yellow and 
Green Switches 
is removed or 
has a problem. 

A 
SIL 

B 
SIL 

A 
NSY 

B 
NSY 

FAIL/FAIL 
UCN: OK/BACKUP 
LCN: OK/BACKUP   

    FTE composite status 

A->A A->B B->A B->B 

OK SIL SIL OK 
 

Diagnosing Complex EUCN FTE Network Faults 
Complex EUCN FTE Network Faults occur when multiple network faults are injected at different levels 
of the network topology.  These faults cause complex communication path fault indications as well as 
system behaviors. 

 Communication Path  
When analyzing FTE faults, it is important to remember that the faults are reported from the viewpoint of 
the reporting node.  UCN cable faults are reported by each individual node and will only be faulted if the 
fault prevents hearing from any other FTE node on a given interface.  $FTESTS1 or $FTESTS2 is 
strictly the view of the specified Primary ENIM/ENB generated by listening to FTE diagnostic frames 
from every FTE community member. When invoking $FTESTS1 or $FTESTS2 a EUCN network 
number and primary ENIM/ENB is specified.   
The FTE status reported is from the view of this node.  When utilizing the Experion System Management 
FTE/Heartbeat Status Display, the display will be from the viewpoint of the node on which the status 
display is invoked.  When utilizing the Experion Station FTE status display, the display is from the 
viewpoint of the Experion Server to which station is connected.  Because each of these views is from a 
different point in the network, the difference in the view can be helpful in determining the actual location 
of the network fault(s). 
To diagnose faults, a network topology diagram is imperative.  Utilizing the $FTESTS2 schematic, mark 
the faults indicated on the network topology diagram.  Once faults have been mapped, view the diagram 
keeping in mind that the faults are as viewed by the specified Primary ENIM/ENB.  This will usually 
identify the location of the faults.  In the case of multiple faults, it can be difficult to identify all faults at 
once.  Fix the most obvious issue first and then proceed with other faults.  Performing the same analysis 
using alternative views and marking a seperate copy of the network topology can also be helpful.  Once 
multiple views are available compare the views and identify the common faults in the views. 
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Also note that in this case – since the secondary is in BACKUP indicating a good connection with the 
primary, a swap-over could be initiated and the secondary would take over, view would be restored, and 
advanced control would resume. 

Figure 73  UCN Status for L1 Switch A down and CF9 B downlink fault 

 
  

Figure 74 $FTESTS for L1 Switch A down and CF9 B downlink fault 

Primary ENIM/ENB 

 

Primary EHPM 

 Secondary ENIM/ENB Secondary EHPM 
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EUCN Switches 
EUCN FTE network security is achieved with the use of Level 1 Honeywell CF9 and Level 2 Industrial 
Ethernet switch (Cisco IE 3000) configurations. In larger EUCN topologies, you must configure the 
industrial Ethernet switch as a Level 1 and Level 2 switch, known as split switch configuration.  
In a split switch, a designated portion of the ethernet switch operates as a Level 1 switch and the 
remaining portion as a level 2 switch. 

Figure 75 Control Firewall (CF9) 

 
Figure 76 Ethernet Switch 

 
Card file backpanel connections 

The following figure illustrates the FTE A and FTE B EUCN drop cable connections to the EHPM FTE 
Interface module in a 7-Slot HPMM card file. 
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Figure 77 Drop Cable Connections to a 7-Slot HPMM Card File for EHPM 

 
Status indicators on the FTE Switch 
Interpretation of Cisco IE 3000 Front Panel & Port LED Indicators 

You can use the LEDs to monitor the switch status, activity, and performance. The figure below shows 
the front panel LEDs, and the following sections describe them.  
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Initial Switch set up using “Express Setup” 
System LED 

LED Color Description 

Blinking green The switch power-on self-test (POST) is running. 

Solid green POST has completed. 

Red The switch has failed POST. 

Setup LED 

LED Color Description 

Blinking green The switch is not configured. 

Solid green Start a browser session on the PC. 

Port LED 

LED Color Description 

Blinking green The switch Express Setup button is pressed.  
A Category 5 Ethernet cable connects the blinking 
switch port to the Ethernet port on a PC. 

Pwr A LED 

LED Color Description 

Solid green The switch is properly powered up. 

Dark (Off) The switch is not powered up. 

Verifying Port Connectivity 
After the switch port is connected to another device. 
Port LED 

LED Color Description 

Amber The switch is establishing a link to the connected 
device. This process takes about 30 seconds. 

Solid green The switch and target device have established a 
link. 

Dark (Off) The target device might not be turned on or there 
might be a cable problem. 

Normal Operating Mode 
The switch is completely configured and connectivity with the target device is already established. 

LED Color Description 

Flashing green Communication between the port and target 
device is occurring. 

Flashing green interspersed with flashing amber 
OR solid amber 

A problem exists with this port to target device 
interface.Check the port configuration and cable 
integrity. If OK and condition still persists, contact 
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Honeywell Technical Assistance Center. 

Flashing amber Communication with the target device has failed. 

Dark (Off) The target device might not be turned on or there 
might be a cable problem. 

System LED 

LED Color Description 

Green Indicates normal operation. 

Red or amber There might be a hardware problem.Contact the 
Honeywell Technical Assistance Center. 

Setup LED 

LED Color Description 

Dark (Off) Indicates normal operation. 

Red or amber There might be a hardware problem.Contact the 
Honeywell Technical Assistance Center. 

Alarm LED 

LED Color Description 

Green Indicates normal operation. 

Red or amber A preconfigured alarm set point has been 
exceeded.Contact the Honeywell Technical 
Assistance Center. 

Pwr A LED 

LED Color Description 

Green The switch is properly powered up. 

Red or amber The switch is not powered up.Contact the 
Honeywell Technical Assistance Center. 

Pwr B LED:  Applies only if redundant power sources are connected 

LED Color Description 

Solid green The switch is properly powered up. 

Red or amber The switch is not powered up.Contact the Honeywell 
Technical Assistance Center. 
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Control Firewall status indicators 

Control Firewall Startup  
The following table summarizes the stages the CF9 goes through after power is applied to its IOTA 
during startup. The CF9 repeats these stages every time power is cycled Off/On or the pins on its reset 
pad are shorted.  

 
Stage Description 

1 Power Light Emitting Diode (LED) lights (green) 

2 Status LED is red while the CF9 runs its power-on self test (POST). 

3 When the CF9 POST completes, the Status LED turns green and the FTE 
port LEDs blink green and off for all connected ports when there is traffic, and 
remain steady green for connected ports when there is no traffic. The LEDs 
for unconnected FTE ports are off. 

 

CF9 LED Descriptions  
The following illustration and table identify and describe the indications associated with the LEDs on the 
CF9.  

 
  

LED State 

Off Green Red Blinking 
green 

Green with 
brief flicker 

Power No Power Power On  N/A N/A N/A 

Status No Power of 
Fault 

Normal 
Operation 

Running 
POST 

*See Note N/A 

Downlink No Power or Link Present, N/A Link Too Many 
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Ports 1 to 8  
 

No Cable 
Connected  
 

No Traffic  
 

Present, 
Traffic  
 

Attached 
Devices  
 

Uplink Port  
 

No Power or 
No Cable 
Connected  
 

Link Present, 
No Traffic  
 

N/A Link 
Present, 
Traffic  
 

N/A 

Note: The CF9 has detected a soft failure and is working in a diminished state. Typical causes are a 
disconnected uplink port cable or a downlink port with too many attached devices. (Only one device can 
be attached to a CF9 downlink port.)  
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2.29 UCN Node Address Pinning 
Introduction 

The UCN node address on the card file backpanel is configured in the factory, but the node address can 
be changed or require verification in the field during installation. 

One or two HPMM card files 
A High-Performance Process Manager cabinet can have one or two (if redundant) card files that contain 
HPMMs, and possibly none or several card files that contain only IOPs. A card file that contains an 
HPMM must always be configured (pinned) for a UCN node address. The UCN node address pinning of 
a card file that contains only IOPs is ignored (not used). 

Odd address pinning 
The UCN node address for an HPMM is always configured as an odd number. The odd UCN node 
address is the address of the primary HPMM. The next consecutive address (even) is reserved for the 
secondary HPMM, whether physically present or not. For example, a UCN node address of 11 for the 
High-Performance Process Manager is odd, which is acceptable. A node address of 8 is even and is 
unacceptable for a primary HPMM.  
Whether a card file contains the primary or secondary (redundant) High-Performance Process Manager 
Module (HPMM), it must always be configured (pinned) for the primary HPMM UCN node address, 
which is an odd number. Software takes care of the even node number for the backup HPMM. 

Secondary HPMM determination 
The system software logically determines the primary and secondary HPMM, either automatically or by 
System Console intervention.  

Two methods of pinning 
Two methods of UCN node address pinning are described later in this section. The HPM files normally 
use jumpers to define (pin) the UCN node address. Zero-ohm resistors (used in place of jumpers) are 
soldered in at the factory only by special request.  
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7-Slot card file pinning 
The following figure illustrates the location on a Left 7-Slot card file backpanel where the odd UCN 
node address must be configured (pinned). The location on Right 7-Slot card file backpanel is identical. 

Figure 78 Left 7-Slot Card File UCN Node Address Pinning 
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15-Slot card file pinning 
The following figure illustrates the location on a 15-Slot card file backpanel where the odd UCN node 
address must be configured (pinned).  

Figure 79 15-Slot Card File UCN Node Address Pinning 

 
Two pinning methods 

The High-Performance Process Manager has two means of configuring the UCN node address. 
• Plug jumpers — Also known as "padlock" or "cowbell" jumpers 

• Zero-ohm resistor jumpers — Basically, jumper wires that are soldered on the backpanel printed 
wire board. 

Currently the factory ships HPMs with plug jumpers unless the customer specifically requests zero-ohm 
resistor jumpers. Since both versions may exist in the field, both versions are covered in the following 
examples. 

Pinning method differences 
Plug jumpers are convenient to set up and change. Zero-ohm resistor jumpers are reliable and permanent. 
One method or the other must be disabled at initial installation before the system will function properly. 
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Odd number of jumpers required 
For either address selection method, the hardware is designed so that an odd number of jumpers must be 
used. That is, regardless of the numerical value of the node address, the parity (P) plug/resistor jumper 
must be added or removed to provide an odd number of jumpers. 

Plug jumper method 
To use the plug jumpers to configure the UCN node address, take diagonal cutters and remove all the 
zero-ohm resistor jumpers as illustrated in the following figure (if they exist). As an example, to 
configure a HPM for a UCN node address of 11, install jumpers at positions 1, 2, and 8 (1 + 2 + 8 = 11) 
by bridging the two circuit pins at each position. Because an odd number of jumpers are used, the P 
(parity) jumper must be removed along with those at positions 4, 16, and 32. The unused plug jumpers 
can be stored at their positions by hanging them on one pin. 

Figure 80 UCN Node Address Pinning Using Plug Jumpers 
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Zero-ohm jumper method 
To use zero-ohm resistors to configure the UCN node address, unplug, discard, or store all the plug 
jumpers as noted above. As an example in the following figure, to configure a High-Performance Process 
Manager for a UCN node address of 11, do not remove the resistors at the 1, 2, and 8 (1 + 2 + 8 = 11) 
positions. Because an odd number of resistors are required, the P (parity) jumper must be removed along 
with those at positions 4, 16, and 32. Use a diagonal cutter to clip out the unwanted resistors. 

Figure 81 UCN Node Address Pinning Using Zero-Ohm Resistors 
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FTE Device Index Addressing 
The rotary BCD switches that set the FTE device index are located on the EHPM FTE Interface 
assembly. These switches set the FTE Device index which is used as the lowest octet of the IP Address. 
See figure Figure 80 - EHPM FTE Interface Module 
The PDTag of the EHPPM or ENIM is the node type plus the UCN index. The FTE annunciation 
message contains the PDTag which includes the UCN Address, the IP Address in use, and the FTE 
Device Index. This provides all of the information required for address resolution for EUCN 
connections. 

Figure 82 - EHPM FTE Interface Module 
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2.30 I/O Link Interface Address Pinning 
Introduction 

Input/Output Processor (IOP) cards can be installed in any of the four types of card files that are 
available for installation in a High-Performance Process Manager subsystem. The four types of card files 
are: 
• Left 7-Slot card file 
• Right 7-Slot card file  
• 15-Slot card file (New design – accommodates an HPMM) 
• IOP Only 15-Slot card file (exists in current PMs and APMs) 

The IOP Only 15-Slot card file is a current PM/APM card file that can continue to be used when a PM or 
APM subsystem is upgraded to an HPM subsystem. 

I/O Link Interface configuration 
All card files must be hardware configured (pinned) for an address on the I/O Link Interface. I/O Link 
Interface address selection is implemented (pinned) with jumpers (or zero-ohm resistors) on each card 
file backpanel. 

Consecutive address assignment 
The card file I/O Link Interface addresses must be configured (pinned) consecutively. However, three 
addressing schemes must be considered and they are based upon the High-Performance Process 
Manager’s card file configuration. 

Two methods of pinning 
Two methods of I/O Link Interface address pinning are described later in this subsection. The HPM files 
normally use jumpers to define (pin) the card file address. Zero-ohm resistors that are used in place of 
jumpers are soldered in at the factory only by special request.  
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IOP Only card file pinning location 
The following figure illustrates the location on the IOP Only card file backpanel where the I/O Link 
Interface address is configured. The IOP Only card file may be part of the residual hardware from the 
upgrade of a PM or APM subsystem to an HPM subsystem. 

Figure 85 IOP Only Card File I/O Link Interface Address Pinning 
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ATTENTION 
The numerical address displayed on the Operator Console displays is numbered one higher 
than the actual configured binary address. The binary card file address of 0 is displayed as a 
numerical address of 1 on the system displays. 

 
Two pinning methods 

A choice of two methods can be used to implement the I/O Link Interface addressing on the card file. 
• Plug jumpers 
• Zero-ohm resistor jumpers 

One method only 
One of the two methods must be disabled. Both cannot be active. Remove all jumpers and use the zero-
ohm resistors or clip out the zero-ohm resistors and use the jumpers. The jumper method (without the 
resistors) is the most common method. 
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Zero-ohm resistor jumper pinning example 
I/O Link Interface address configuration using zero-ohm resistor jumpers is demonstrated with the 
following 7-Slot card file example. 
Refer to Figure 85 to locate the card file resistor jumper area in the following discussion. 
An I/O card file is to be configured for an I/O Link Interface hardware address of 3. The Operator 
Console will display this card file’s address as 4. Remove all the plug jumpers and set them aside. A 
logic one is created by leaving the zero-ohm resistor in place and a zero is created by removing the 
zero-ohm resistor. Leave the zero-ohm resistors at positions 1 and 2 (1 + 2 = 3), and leave the P (parity) 
zero-ohm resistor because an odd number of jumpers is required. Remove all other zero-ohm resistors 
with diagonal cutters. 
Even though the jack number (J28 in this case) differs between the 7 and 15-Slot card files, the method 
of pinning the card file address remains the same. 

Figure 87 Left 7-Slot Card File I/O Link Interface Address Pinning with Zero-Ohm 
Resistors 

 
 

CAUTION If a zero-ohm resistor jumper is incorrectly removed, do not attempt to correct the 
problem by resoldering the jumper. The backpanel is easily damaged. Instead, remove all 
the zero-ohm resistor jumpers and configure the card file’s I/O Link Interface address with 
the plug jumpers. 
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2.31 Firmware/Hardware/Software Correlation 
Relationship 

A definite correlation exists between the High-Performance Process Manager’s firmware, hardware, and 
software. An explanation of this relationship and the latest information can be found in Appendix K of 
the Customer Release Guide manual. 
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3. UCN Status Displays 
3.1 Overview 
Introduction 

The information in this section is intended to assist the reader in the operation and understanding of UCN 
Status displays as a service tool for the High-Performance Process Manager equipment. The UCN Status 
displays consist of three categories of displays, the NIM Detail Status displays, the HPMM Detail Status 
displays, and the IOP Detail Status displays for the following types of Input/Output Processors (IOPs). 
• High Level Analog Input (HLAI) 
• Low Level Analog Input (LLAI) 
• Analog Output (AO) 
• Digital Input (DI) 
• Digital Output (DO) 
• Smart Transmitter Interface (STI) 
• Smart Transmitter Interface Multivariable (STIM) 
• Low Level Multiplexer (LLMux) 
• Remote Hardened Low Level Multiplexer (RHMUX) 
• Pulse Input (PI) 
• Serial Device Interface (SDI) 
• Serial Interface (SI) 
• Digital Input Sequence Of Events (DISOE) 

References 
Numerous references in this section are made to figures that represent screen prints of the actual 
Universal Station Console displays. It should be possible for the reader to make use of either the figures 
in this section, or the screen display on an available Universal Station hosting the Operator or Universal 
personality as a training or service tool. 

Release 600 software displays 
The displays shown in this section are reproductions of console screens created by Release 600 software. 

3.2 Display Definitions 
IOM definition 

A common word in the display discussion is the term “IOM.” The Input /Output Module (IOM) is the 
Input/Output Processor (IOP) card that resides in an High-Performance Process Manager card file. It 
interfaces to an associated Field Termination Assembly (FTA). In the case of redundancy, the IOM 
consists of two IOPs with the associated FTA. 

Target selection 
Often, a figure has the title of a display followed by the name of a target on a display, such as: IOM IOL 
INFO. This is the target that must be selected on a previous display to produce the display in the figure. 

NIM Detail Status Displays 
These displays provide the operator with access to the current status of a primary or secondary NIM as a 
UCN node. The display contains a fixed portion showing the current state of the NIM on the UCN and a 
set of targets that invoke displays of the UCN Driver configuration and the NIM local UCN statistics. 
The NIM Local UCN Statistics display has a target that allows the operator to reset the UCN Driver 
statistics for test purposes. 
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UCN Status display 
Figure 89 UCN Status Display 

16025 
 

Figure 90 UCN Status Display – EHPM/ENIM 
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ATTENTION 
With TPN R684, when the EHPM or ENIM is configured and loaded, the text 
EHPM or ENIM is displayed respectively in the Auxiliary Status area on the 
UCN Status Display. 
This Auxiliary Status area of the UCN node shows any one of the following: 
• Control State status – when the Control States target is selected.  
• Auto Checkpoint state – when the Auto Checkpt target is selected. 
• UCN Cable status – when the UCN Cable Status target is selected. 
• EUCN Node Type – when no target is selected or when the Load/Save 

Restore or Run States target is selected. 
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NIM Detail Status display 
Figure 91 NIM Detail Status Display 
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Figure 93 HPM Status Display – EHPM 
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Primary HPMM Detail Status display 
Figure 94 Primary HPMM Detail Status Display 
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Secondary HPMM Detail Status display 
Figure 95 Secondary HPMM Detail Status Display 
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3.4 Display Operation 
Introduction 

The following subsections describe the selection procedures for the UCN Status display, and its 
associated displays. The status, statistics, and targets on the displays are also described. 

UCN Status Displays 
The UCN Status display is shown in the following figure. The display is obtained by selecting the 
<SYST STATS> (System Status) key on the console and then selecting the PROCESS NETWORK 
STATUS target on the display for the network you wish to examine.  

Figure 97 UCN Status Display 
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Three display sections 
The display is divided into three sections. 

Top section of display 
The top section of the display provides information about the Universal Control Network (UCN). 
The UCN status at the top of the display is defined in the following table. 

Table 23 UCN Status Display – UCN/NIM Status  
 

Term Definition 

UCN CABLE STATUS Indicates status of the UCN cables. (OK or FAIL) 

UCN CONTROL STATE There are two control states. The BASIC state does 
not permit LCN devices to write to any devices on the 
UCN. The FULL state permits LCN devices to write 
to the UCN devices.  

UCN AUTO CHECKPNT There are two automatic UCN Checkpoint states. 
The ENABLE state permits automatic Checkpointing. 
The database is saved in the History Module 
periodically for the devices that are individually 
Checkpoint enabled. The INHIBIT state prevents all 
devices on the UCN from Checkpointing. 

NIM AUTO CHECKPNT There are two automatic NIM Checkpoint states. The 
ENABLE state permits automatic Checkpointing. The 
database is saved in the History Module periodically 
for the devices that are individually Checkpoint 
enabled. The DISABLE state prevents all devices on 
the UCN from Checkpointing. 

Middle section of display 
The “status boxes” in the middle grid-like section of the display provide the status of the configured 
UCN node.  

Type of device 
The type of device on the UCN is identified at the upper center of the status box, such as HPM, APM, 
PM, LM, or NIM.  

Primary or secondary 
When redundant, the numerals in the left and right upper corners identify the primary and secondary (if 
present) node addresses of the device, respectively. 

Device status 
Two lines in the center of the status box indicate the device’s primary and secondary (if present) status. 
For the HPM, the first line is the composite status of the primary HPMM, and the second line is the 
status of the secondary HPMM. The composite primary HPMM status reflects the status of the HPMM 
and all the IOPs. 
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Auxillary status 
With TPN R684, when the EHPM or ENIM is configured and loaded, the text EHPM or ENIM is 
displayed respectively in the Auxiliary Status area on the UCN Status Display. 
This Auxiliary Status area of the UCN node shows any one of the following: 
• Control State status – when the Control States target is selected.  
• Auto Checkpoint state – when the Auto Checkpt target is selected. 
• UCN Cable status – when the UCN Cable Status target is selected. 
• EUCN Node Type – when no target is selected or when the Load/Save Restore or Run States 

target is selected.Status box target 
The status box is also a target. A command target selected at the bottom of the display will execute the 
command, if applicable, for the status box chosen.  

Selecting the status box target 
When chosen, the status box is backlighted blue and the primary HPMM address is highlighted in white. 
Choosing the same status box a second time, before selecting a command target, highlights the secondary 
HPMM address. A status box selection toggles between the primary HPMM address and the secondary 
HPMM address each time it is chosen. Selecting a command target will execute a command against the 
primary or secondary HPMM, whichever has been chosen.  

Primary HPMM status 
The possible status of the primary HPMM is defined in the following table with the color of the text 
indicated. 

Table 24 UCN Status Display – Primary HPMM Status 
 

Term Definition 

OK  
(Text color – blue) 

Processing is in progress. 

ALIVE  
(Text color – yellow) 

Power is present, but no database or personality 
program is loaded. 

IDLE  
(Text color – yellow) 

The database and personality program are loaded, 
but no processing is in progress. 

IOIDLE  
(Text color – yellow) 

One or more IOPs are in the Idle state. 

LOADING  
(Text color – yellow) 

The HPM is being loaded with its personality program 
and database. 

NOTCONFG  
(Text color – yellow) 

There is no UCN node configured for the HPM’s UCN 
node address. 

POWERON  
(Text color – yellow) 

The HPM is responding to the UCN but has not 
performed its self-tests. This is a transitory state that 
occurs when the HPMM is first powered on. 

CONFGMIS  
(Text color – red) 

The configured node type for the HPM’s UCN node 
does not match the actual node type. 

FAIL  
(Text color – red) 

The HPM has a Hard failure and access to IOP 
status and data is unavailable. HPM control functions 
have ceased. Effectively, this is a total failure. 
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Term Definition 

OFFNET  
(Text color – red) 

The HPM is not responding on the UCN because 1) it 
does not exist, 2) power is off, or 3) there is a 
hardware failure that prohibits a response. 

PARTFAIL  
(Text color – red) 

There are one or more Partial failures. 

PF_IDLE  
(Text color – red) 

There are one or more Partial failures and the HPMM 
is in the Idle state. 

PF_IOIDL  
(Text color – red) 

There are one or more Partial failures, and at least 
one IOP is in the Idle state. 

Secondary HPMM status 
The possible status of the secondary HPMM is defined in the following table with the color of the text 
indicated. 

Table 25 UCN Status Display – Secondary HPMM Status 
 

Term Definition 

BACKUP  
(Text color – blue) 

Processing is in progress and the secondary HPMM 
database is synchronized with the primary HPMM 
database. 

BKUP_SF  
(Text color – blue) 

The HPMM is in the Run state, but has a Soft 
failure. 

ALIVE  
(Text color – yellow) 

Power is present, but no database or personality 
program is loaded. 

BACKUP  
(Text color – yellow) 

The secondary HPMM is in the Idle state, or its 
database is not synchronized with the primary 
HPMM. 

BKUP_SF  
(Text color – yellow) 

The HPMM is in the Idle state, but has a Soft failure. 
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CONTROL STATES Target 
Selecting the CONTROL STATES command target on the UCN Status display in the following figure 
invokes additional targets at the bottom of the display to change the control state of the UCN or the UCN 
device chosen by its status box.  

Figure 99 UCN Status Display – CONTROL STATES Target Selected  
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Not applicable for NIM 
The CONTROL STATES target functions are not applicable when a NIM is chosen on the UCN Status 
display. 
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AUTO CHECKPT Target 
Selection of the AUTO CHECKPT command target invokes additional targets at the bottom of the 
display to change the Checkpointing state of the UCN or of the UCN device chosen by its status box as 
shown in the following figure.  

Figure 100 UCN Status Display – AUTO CHECKPT Target Selected  
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Not applicable for NIM 
The AUTO CHECKPT target functions are not applicable when a NIM is chosen on the UCN Status 
display. 
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NIM node/UCN CABLE STATUS targets selected 

Figure 102 UCN Status Display – NIM Node and UCN CABLE STATUS Targets Selected 
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HPM node/UCN CABLE STATUS targets selected 

Figure 103 UCN Status Display – HPM Node and UCN CABLE STATUS Targets Selected 
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UCN CABLE STATUS targets 
The following table defines the functions of the UCN CABLE STATUS targets. 

Table 29 UCN CABLE STATUS Target Selected 
 

Target Function 

TEST/SEL CABLE A Initiates a Backup Cable Test sequence for UCN cable A. If 
no faults are detected, UCN cable A is activated for all UCN 
devices. The command is executed by selecting the ENTER 
target. 

TEST/SEL CABLE B Initiates a Backup Cable Test sequence for UCN cable B. If 
no faults are detected, UCN cable B is activated for all UCN 
devices. The command is executed by selecting the ENTER 
target. 

ENABLE SWAP Enables periodic swapping of the UCN cables. The 
command is executed by selecting the ENTER target. 

DISABLE SWAP Disables periodic swapping of the UCN cables. The 
command is executed by selecting the ENTER target. 

ALL NODES Enables all UCN nodes to be affected by the cable function. 

CANCEL Clears the BACKUP CABLE TST, TEST/SEL CABLE A, 
TEST/SEL CABLE B, ENABLE SWAP, DISABLE SWAP, 
UCN COMM STATUS, ALL NODES, and ENTER command 
targets from the display. 

ENTER The ENTER target must be selected for the chosen UCN 
CABLE STATUS function to be executed. 
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UCN Network Statistics display 

Figure 104 UCN Network Statistics Display 
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UCN Network Statistics display with UCN node chosen 

Figure 105 UCN Network Statistics Display – UCN Node Selected 
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UCN Network Statistics display definitions 
The information in the UCN Network Statistics display is defined in the following table. 

Table 30 UCN Network Statistics Display Definitions 
 

Term Definition 

ND The node number. 

TYP The hardware type of node (NIM, LM, HPM, APM, or PM). 

CBL The active UCN cable (A or B). 

A SIL An asterisk indicates the node detected a silence event for 
Cable A. 

B SIL An asterisk (*) indicates the node detected a silence event for 
Cable B. 

A NSY An asterisk (*) indicates the node detected a noise event for 
Cable A. 

B NSY An asterisk (*) indicates the node detected a noise event for 
Cable B. 

SWAP DIS An asterisk (*) indicates that UCN cable auto-swap is disabled 
(partial frame with missing start delimiter). 

NOISE COUNT The total number of times the node detected a noise event 
(partial frame with missing end delimiter). 

FRAME FRAGS The total number of times the node detected frame fragments. 

PASS RPTS The total number of times the node retried a token pass to a 
successor node. 

CKSUM ERRS The total number of times the node detected a checksum 
error. 

REPTR ERRS The total number of times the node detected a repeater error. 

AUTO RECON The total number of times the node attempted auto reconnect. 

TIME SYNCH 
STATUS 

The status of the node’s Time Synch. (INITIAL, FAILED, 
SYNC FAILED, DEGRADED, LCN BAD, LCN OK, or OK). 
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Table 31 EUCN Network Statistics Display Definitions 
 

Term Definition 

ND The node number. 

TYP For EHPM, the node type on this display shows HPM. 

CBL The indication of a cable failure is the same as with the 
traditional coaxial cable. However with FTE, the EUCN 
network can ride through a single cable fault per node. 
Multiple cable faults can be mixed across nodes (For example, 
a fault on cable A on EHPM 7, and a fault on cable B on 
EHPM 9). In FTE, the definition of the active cable has no 
meaning.  FTE does not have an active cable. However, it 
uses the best cable, and both the cables are connected 
through the crossover cable. 

A SIL If one of the FTE cables is disconnected or has failed, then the 
A SIL is marked with an asterisk.  This also causes the UCN 
cable to be marked/alarmed as FAIL. 

B SIL If one of the FTE cables is disconnected or has failed, then the 
B SIL will be marked with an asterisk.  This will also cause the 
UCN cable to be marked/alarmed as FAIL. 

A NSY If the cross-over cable (at the FTE switch) is disconnected, 
then both the A NSY or B NS is marked, and this also causes 
the UCN cable to be marked/alarmed as FAIL. 

B NSY If the cross-over cable (at the FTE switch) is disconnected, 
then both the A NSY or B NS is marked, and this also causes 
the UCN cable to be marked/alarmed as FAIL. 

SWAP DIS An asterisk (*) indicates that UCN cable auto-swap is disabled 
(partial frame with missing start delimiter). 

NOISE COUNT For FTE, this statistic has no meaning, it is always zero (0). 

FRAME FRAGS For FTE, this statistic has no meaning, it is always zero (0). 

PASS RPTS For FTE, this statistic has no meaning, it is always zero (0). 

CKSUM ERRS For FTE, this statistic has no meaning, it is always zero (0). 

REPTR ERRS For FTE, this statistic has no meaning, it is always zero (0). 

AUTO RECON The total number of times the node attempted auto reconnect. 

TIME SYNCH 
STATUS 

The status of the node’s Time Synch. (INITIAL, FAILED, 
SYNC FAILED, DEGRADED, LCN BAD, LCN OK, or OK). 
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RUN STATES Target 
Selection of the RUN STATES command target on the UCN Status display as shown in the following 
figure invokes additional targets at the bottom of the display to startup or idle the chosen UCN device. 

Figure 106 UCN Status Display – RUN STATES Target Selected  

 16033  
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REBOOT Beginning with Experion R511.5, the RUN STATES target in 
the Native Window’s UCN Status and UCN Detailed Status 
displays has the REBOOT option for a C300PM. A C300PM 
in IDLE/BACKUP state can be rebooted using this option. 
NOTE: When a C300PM is in OFFNET state in Native 
Window, the RUN STATES target does not show the 
REBOOT option in Native Window. It shows the default 
option SHUTDOWN, which is not applicable for a C300PM 
in OFFNET state. 
Use the following action to perform reboot operation. 

• From Firmware Manager, right-click on the Device 
Index and click REBOOT. 
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REGULATORY CONTROL POINTS target  
An example of this is the Process Module Points display as shown in the following figure. Selecting the 
REGULATORY CONTROL POINTS target on the Slot Summary Menu display invokes the display. 
The Slot Summary display provides access to commands that active or deactivates slots. 

Figure 108 UCN Status Display – REGULATORY CONTROL POINTS Target Selected  

 16035 
 

Process Module Points display targets 
Three targets are available on the Process Module Points display. 
• Selecting the PAGE SELECT target produces a ENTER PAGE NUMBER response. Enter the 

page number of interest. 
• Selecting the SLOT SELECT target produces a ENTER SLOT NUMBER response. Enter the slot 

number of interest. 
• The POINT TYPE MENU target returns you to the Slot Summary Menu display. 
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Three display sections 
The display is divided into three sections. 

Top section of display 
The top section of the display provides information about the UCN and High-Performance Process 
Manager.  
The UCN and HPM status at the top of the display is defined in the following table. 

Table 33 HPM Status Display – UCN and HPM Status  
 

Term Definition 

HPM AUTO CHECKPNT Indicates whether automatic Checkpoint storage to 
the History Module is enabled. (ENABLE or INHIBIT) 

IOL PERIODIC SWAP Indicates whether the I/O Link communications cable 
selection (cable A or cable B) is swapped 
periodically. (ENABLE or INHIBIT) 

HPM CONTROL STATE When in the BASIC state, LCN devices, such as the 
AM or CM, are prohibited from writing to the HPM. If 
in the FULL state, LCN devices are permitted to write 
to the HPM, providing the entire UCN is also in the 
FULL state. 

UCN CBL STS Identifies the HPMM’s UCN node and identifies the 
active and inactive UCN cables, A or B. (B/A or A/B) 

Middle section of display 
The middle grid-like section of the display provides status information about the primary and secondary 
(if redundant) HPMMs and IOPs in the High-Performance Process Manager.  

Status boxes 
There are two HPMM “status boxes” and 40 IOP “status boxes” that represent the 40 possible IOP 
addresses on the I/O Link (IOL). All “status boxes” are targets and are backlighted a blue color when 
chosen for execution by the command targets at the bottom of the display. 

HPMM status boxes 
The HPMM information at the top of the middle grid-like section of the display defines the status of the 
HPMM. On the status display of a redundant HPMM subsystem, the left “status box” provides the status 
of the HPMM that is physically located in HPMM card file 1. The right “status box” provides the status 
of the HPMM that is located in HPMM card file 2.  

Primary and secondary HPMMs 
In the HPMM status boxes, the letters “P” and “S” identify which HPMM is the primary HPMM and 
which HPMM is the secondary HPMM, respectively.  
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EHPM cannot be loaded, and will also not be shown as “ALIVE” in the UCN Status Display. At least 
one FTE cable must be connected for the EHPM to receive an IP address. 

Secondary HPMM status 
The possible status of the secondary HPMM is defined in the following table with the color of the text 
indicated. 

Table 35 HPM Status Display Definitions – Secondary HPMM Status 
 

Term Definition 

BACKUP  
(Text color – blue) 

Processing in the secondary HPMM is in progress 
and the secondary database is synchronized with the 
primary database. 

BKUP_SF  
(Text color – blue) 

The HPMM is in the Run state, but has a Soft failure. 

ALIVE  
(Text color – yellow) 

Power has been applied to the secondary HPMM, but 
no database or personality program was loaded into 
the HPMM.  

BACKUP  
(Text color – yellow) 

The secondary HPMM is in the Idle state, or its 
database is not synchronized with the primary 
HPMM. 

BKUP_SF  
(Text color – yellow) 

The HPMM is in the Idle state, but has a Soft failure. 

  

 
ATTENTION 
The indication of a cable failure is the same for both the traditional coaxial 
cable and the FTE. However, with EUCN, the FTE functions through a single 
cable fault per node, that is, the FTE functions if there is a fault on Cable A of 
one node. Faults on both the Cable A and Cable B of the EUCN are known a 
double fault. A double fault causes one or more nodes to be unable to 
communicate over the EUCN, resulting in loss-of-view, loss of AM control 
and/or loss of peer-to-peer control. 

 
40 IOP status boxes 

The IOP information, at the middle grid-like section of the display, defines the status of each IOP. There 
are 40 status boxes, representing 40 I/O link addresses. Not all status boxes may be occupied. 

IOP status box definitions 
The number in the upper left corner of the status box is the I/O Link address assigned to the IOP. The 
IOP type is identified in the upper center portion of the status box, such as HLAI or AO. In the center of 
the status box is the status of the IOP(s). If a slash (/) appears in the status statement, redundant IOPs, A 
and B respectively, are present.  

IOP synchronization status 
An “S” to the left of IOP A’s status and to the right of IOP B’s status represents the synchronization 
status of the redundant IOP pair. The “S” has two backlighting colors, red for SYNC_FAIL and yellow 
for SYNC_WARNING. A SYNC_FAIL status indicates the IOP has tried several times to synchronize 
the database between the IOPs with no success. A SYNC_WARNING status indicates the IOP is 
attempting, or will attempt soon, to synchronize the secondary’s database with the primary’s database. 

IOP status states 
For redundant Analog Output IOPs, IOP A is the preferred (biased) primary IOP.  
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IOP A status states 
The possible status of IOP A is defined in the following table with the color of the text indicated. 

Table 36 HPM Status Display – IOP A Status 
 

Term Definition 

BKP  
(Text color – blue) 

IOP A is currently the secondary IOP and processing in 
the IOP is in progress. 

OK  
(Text color – blue) 

IOP A is currently the primary and processing in the IOP 
is in progress. 

BKP  
(Text color – yellow) 

IOP A is currently the secondary IOP and in the Idle 
state.  

IDL  
(Text color – yellow) 

IOP A is currently the primary IOP, but no processing is 
in progress. 

BSF  
(Text color – red) 

IOP A is currently the secondary IOP and processing is 
in progress, but a Soft failure has been detected in the 
IOP. 

CFG  
(Text color – red) 

The IOP type that occupies this card slot has a 
configuration mismatch. 

NR  
(Text color – red) 

IOP A is not responding on the I/O Link Interface. 

SF  
(Text color – red) 

IOP A is currently the primary IOP and processing is in 
progress, but a Soft failure has been detected in the IOP. 
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LOAD/SAVE RESTORE Target 
Selection of the LOAD/SAVE RESTORE command target on the HPM Status display as shown in the 
following figure invokes additional targets at the bottom of the display to either load the personality 
program, restore the database, or save the database for the HPMM or IOP chosen by its status box.  

Figure 110 HPM Status Display – LOAD/SAVE RESTORE Target Selected  

 16037  
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IOL CABLE COMMANDS target 
Selection of the IOL CABLE COMMANDS command target on the HPM Status display as shown in 
the following figure invokes additional targets at the bottom of the display to change the selected IOL 
cable or enable/disable automatic cable swapping.  

Figure 113 HPM Status Display – IOL CABLE COMMANDS 
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RUN STATES target 
Selection of the RUN STATES command target on the HPM Status display as shown in the following 
figure invokes additional targets at the bottom of the display to STARTUP, SHUTDOWN, IDLE or 
SWAP, the chosen HPMM or IOP. 

Figure 114 HPM Status Display – RUN STATES Target Selected 
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SLOT SUMMARY target 
Selection of the SLOT SUMMARY command target on the HPM Status display as shown in the 
following figure invokes the Slot Summary Menu display from which the point type of interest for the 
chosen HPMM or IOP is selected. The selection provides a Slot Summary display for the point type that 
displays the contents (point ID, descriptor, and active/inactive state) of the HPMM or IOP that is chosen.  

Figure 115 HPM Status Display – SLOT SUMMARY Target Selected 
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3.6 NIM Detail Status Displays 
Selection procedure 

The NIM Detail Status displays consist of two displays, the NIM Driver Configuration display and the 
NIM Local UCN Statistics display. The initial NIM Detail Status display, which is the NIM Driver 
Configuration display, is selected by invoking the UCN Status display, choosing the NIM of interest on 
the display grid, and then selecting the DETAIL STATUS target. 
The NIM Driver Configuration display can also be invoked by selecting the NIM DVR CONFIG target 
on the NIM Local UCN Statistics display.  

NIM Driver Configuration display 
The NIM Driver Configuration display is shown in the following figure. 

Figure 117 NIM Driver Configuration Display 
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NIM Local UCN Statistics display-page 2 
Figure 119 NIM Local UCN Statistics Display – Page 2 
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Two pages 
The STATISTICS PAGE TWO target on the first page display is used to request the second page of 
statistics. The first page is chosen by selecting the STATISTICS PAGE ONE target on the second page 
display. The RESET LOCL STATISTICS target on either page is used to reset the values of all the 
statistics to zero for diagnostic purposes, not just those on the page being displayed. 

Cable noise/silence 
Not shown in the figures is a group of four messages pertaining to the detection of noise/silence on the 
UCN cables. These messages, which appear immediately above the LOCAL UCN STATISTICS - 
PAGE 1 or PAGE 2 heading, can be any combination of the following texts: 
• CABLE A NOISE 
• CABLE B NOISE 
• CABLE A SILENCE 
• CABLE B SILENCE 

Time Sync operation 
Normal Time Synch operation is for the Synchronizer NIM, the lowest-address NIM that has an EPNI 
board and the best LCN clock status, to send hardware recognized Time Synch message, followed by a 
matching synchtime message containing the exact time of the Time Synch message transmission. This is 
done at nominal 6 second intervals.  
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Secondary HPMM Detail Status display 
Figure 121 Secondary HPMM Detail Status Display 
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Targets and bottom data fields 
The data fields at the bottom of the display and the targets at the left side of the display remain as long as 
the display is on the console screen.  
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Secondary HPMM I/O Link Information display 
Figure 123 Secondary HPMM I/O Link Information Display 
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Four -second update 

With the exception of the STALL TIME and the allowed number of errors before the periodic UCN 
cable swap is disabled (see below), the data in the display is updated every four seconds. 
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HPMM I/O Link status 
The status of the HPMM as an I/O Link node is defined in the following table. 

Table 45 HPMM I/O Link Information Display 
 

Term Description 

IOL RECEIVE CHANNEL The current I/O Link receive channel (CHANNEL A or 
CHANNEL B) for the HPMM. 

CABLE A ERRORS 
CABLE B ERRORS 
CABLE A SILENCES 
CABLE B SILENCES 

Running totals are displayed of the errors/silences 
detected for each I/O Link cable Interface since the 
startup of the HPMM or the last reset of the error data. 
For diagnostic purposes, these totals can be reset to 
zero by selection of the RESET HPMM COMM ERRS 
target. 

LAST COMMUNICATION 
ERROR 

The last I/O Link error detected by the HPMM. This error 
is set to NONE by selection of the RESET HPMM 
COMM ERRS target. 

IOL PROCESSOR 
STATUS 

The current status of the I/O Link processor  
(OK or ERROR). 

TOKEN PASSING 
INFORMATION 

DROPS The number of token drops detected  
by the I/O Link processor. 
STALL TIME The token stall time (fixed) in  
microseconds (xxx MICROSECONDS). 
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Term Description 

IOL SUPERVISOR 
INFORMATION 

PERIODIC SWAP The Enable/Disable status of the 
periodic swap function (ENABLES or DISABLE). 
 
COMMAND RQST A display of the last command 
executed by the IOS to itself and/or the IOPs. 
 
CHANNEL A STS The current condition of the A I/O Link 
channel (OK or ERROR). 
 
CHANNEL B STS The current condition of the A I/O Link 
channel (OK or ERROR). 
 
XXX ERRORS Periodic I/O Link cable PER MINUTE 
swapping will be disabled when BEFORE the “before 
periodic swap”  
 
PERIODIC SWAP number of errors detected on  
DISABLE either I/O Link cable exceeds the displayed 
value. The value is fixed in the I/O Link Driver. 
 
TOTAL ERROR Displays the total number of  
CHN A errors and silences detected by CHN B the IOS 
for both I/O Link cables  
 
TOTAL SILENCE for all IOPs and the HPMM.CHN A 
The values in these fields CHN B should be the sum of 
the values given in the IOP I/O Link Information display 
and the errors shown at the top of this display. The 
values shown can be reset to zero by selection of the 
RESET IOL COMM ERRS target. Selection of the target 
resets the communications errors/silences totals in each 
of the IOPs, and also resets the current I/O Link errors 
(LAST ERR) to NONE. 
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HPMM IOM I/O Link Information display 
The target that produces the HPMM IOM I/O Link Information display and the accompanying three 
displays is available only for the primary HPMM. One of the three displays is shown in the following 
figure. 

Figure 124 IOM I/O Link Information Display 
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Data tables 
The display shows the current I/O Link status for the primary and the secondary (if present) IOP, in the 
High-Performance Process Manager. Up to 40 IOPs are configurable in the HPM. The information is 
given in a tabular form. IOPs are arranged in the order of their module number on the I/O Link Interface.  
The data table is displayed on three pages. Page 1 displays the data for modules 1-15, page 2 for modules 
16-30, and page 3 for modules 31-40. The 01...15, 16...30, or 31...40 target is used to select the desired 
display. For both the primary and secondary IOP (if it exists), there are seven subcolumns. The 
subcolumn labels are described in the table that follows. =Data for “configured-but-not responding” IOPs 
appears in red.  
The displayed data is snapshot data that is updated every 4 seconds. The REFRESH VALUES target 
can be used to update the displayed data. 
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DSA data fields 
The DSA data fields for the IOM I/O Link nodes are defined in the following table. 

Table 46 IOM I/O Link Information Display 
 

Term Description 

MD The module number (1-40) 

CHN The current I/O Link receive channel (A or B) 

ERRORS A 
ERRORS B 
SILENCES A 
SILENCES B 

The total errors/silences detected on the A and B I/O 
Link cables since the IOP was started or the last reset of 
the I/O Link errors/silences from the HPMM I/O Link 
Information display. 

LAST ERR The last I/O Link error detected by the IOP. Reset of the 
error/silence totals from the HPMM I/O Link Information 
display sets the error to NONE. 
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HPMM Version/Revision Display 
The selection of the VER/REVIS target on the I/O Link Information display invokes the HPMM 
Version/Revision display shown in the following figure which shows the current 
version/revision/personality information for the hardware and software present in the HPMM.  

Figure 125 HPMM Version/Revision Display 
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With R684, two new fields are added. The Node Type field displays either HPM or EHPM depending 
on type of node. The Media Type field displays TBC for an HPM, or FTE for an EHPM. 
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Version and revision data 

The information is derived from the hardware boards, firmware ROMs, and the personality data 
contained in the software. The information is tabular and the column headers are defined in the following 
table. 

Table 47 HPMM Version/Revision Display 
 

Term Description 

OVERALL SW  
VERS REV 

Uniquely ties the Communications and Control 
component software version and revision together. 

H/W The hardware version/revision of the HPMM cards and 
the HPM UCN Interface module 

F/W The firmware version/revision for the Communications 
and Control processors  

IDENTITY The NAME, VERSion, and REVision of the software 
personalities that are currently hosted by the 
Communications, Control, and I/O Link processors. 

CREATION DATE The DAY, MONTH, and YEAR of the creation of the 
software personalities that are currently hosted by the 
Communications, Control, and I/O Link processors. 

LOADED PERSONALITY The present state of the Communications and Control 
processor personalities 

NODE TYPE The type of node, either HPM or EHPM. 

MEDIA TYPE The type of media, either TBC for an HPM, or FTE for an 
EHPM. 
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HPMM Control Configuration Display 
Selection of the CONTROL CONFIG target on the HPMM Detail Status display invokes the HPMM 
Control Configuration display for the primary HPMM only. There are two displays associated with the 
CONTROL CONFIG target. 

HPMM Write Lockout Control Display 
Initial selection of the CONTROL CONFIG target produces the HPMM Control Configuration display 
shown in the following figure. The display has two main sections, Control Configuration and Schedule 
Overrun Counters.  

Figure 126 HPMM Write Lockout Control Display  
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Control Configuration display information 
Control Configuration information is found in the following table. 

Table 48 HPMM Control Configuration Display 
 

Term Description 

SCANRATE See the Process Operations Manual Section 18, 
for the displayed states. 

SEQPROC See the Process Operations Manual, Section 18, 
for the displayed states. 

TOTAL SEQUENCE MEM The TOTAL SEQUENCE MEMory available in 
BLOCKS 

CONFIG SEQUENCE MEM The number of CONFIGuration SEQUENCE 
MEMory BLOCKS in use 

CONTROL SLOTS Number of regulatory CONTROL SLOTS and 
the number configured for FAST scan 

PV SLOTS The total number of regulatory PV SLOTS and 
the number configured for FAST scan 

LOGIC SLOTS Total number of regulatory LOGIC SLOTS and 
the number configured for FAST scan 

DIGITAL COMPOSITES The total number of regulatory DIGITAL 
COMPOSITE slots and the number configured 
for FAST scan 

PROCESS MODULES The total number of PROCESS MODULES 
Note: The Process Module point with * indicates 
that the point is processed twice a second. 

ARRAY SLOTS The total number of ARRAY SLOTS 

DEVICE CTL SLOTS The total number of regulatory DEVICE CTL 
(Control) SLOTS and the number configured for 
FAST scan 

FLAGS The total number of FLAGS 

NUMERICS The total number of NUMERICS 

TIMERS The total number of TIMERS 

STRINGS The total number of STRINGS 

TIMES The total number of TIMES 

ARRAY/SI SCAN PERIOD The ARRAY/SI (Serial Interface) SCAN PERIOD 
in seconds 

NUMBER SCAN TABLE ITEMS The number of Scan table items 

PEER TO PEER EFFICIENCY The peer to peer efficiency in percentage. 

PEER TO PEER SCAN PERIOD The peer to peer scan period in seconds. 

 



3 UCN Status Displays 
3.7  HPMM Detail Status Displays 

252 HPM High-Performance Process Manager Service  R690 
  Honeywell September 2021 

Schedule Overrun Counters 
The Schedule Overrun Counters portion of the display shows the total overruns for the previous and the 
current hour for all eight subcycles of the Control processor scan. On the hour, the CURRENT HOUR 
values become the PREVIOUS HOUR values and the CURRENT HOUR values are reset. The 
overruns are defined in the following table. 

Table 49 HPMM Schedule Overrun Counters Statistics 
 

Term Description 

POINT PROCESSOR 
OVERRUN 

The number of times that the processing of all points 
could not be completed in 1 second. 

I/O LINK ACCESS 
OVERRUNS 

The number of timeouts that were encountered during 
data requests from the IOPs. 

UCN ACCESS 
OVERRUNS 

The number of timeouts that were encountered during 
access of data from HPM, APM, PM, or LM peers. 

HPM Write Lockout Displays 

HPM WRITE LOCKOUT target 
Control of HPM Write Lockout can be executed from the HPM Write Lockout Control display. The 
display is invoked by selecting the HPM WRITE LOCKOUT target. The display is shown in the 
following figure. 

Figure 127 HPM Write Lockout Target 
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WRITE LOCK ON/OFF target selection 
The HPM Write Lockout state can be altered only when the HPMM is in the OK or Soft Failure state and 
the US keylock is in the ENGINEER position. 
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If the proper conditions exist, selecting the WRITE LOCK ON target or WRITE LOCK OFF target, 
whichever is appropriate, followed by selecting the ENTER target, executes the command. 

US ENGINEER keylock position 
Failure to have the US keylock in the ENGINEER position when executing the HPM Write Lockout 
on/off command results in the HPM Write Lockout Control display shown in the following figure. 

Figure 128 HPM Write Lockout Control Display – Improper US Keylock Position 
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HELP target selection 
Selecting the HELP target on the HPM Write Lockout Control display produces the HPM Write Lockout 
Control Help display shown in the following figure. 

Figure 129 HPM Write Lockout Control Help Display  
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HPMM UCN Statistics display – Page 1 

Figure 131 HPMM UCN Statistics Display – Page 1 
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HPMM UCN Statistics display – Page 2 

Figure 132 HPMM UCN Statistics Display – Page 2 
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Control Patches display 
The HPMM Control processor maintains a 256-word patch area. This area can be displayed by selection 
of the CONTROL PATCHES target. The Control Patches display is composed of four pages showing 
64 words per page. Page 1 is shown in the following figure. To page forward in the display, the user 
selects the NEXT PAGE target. Paging backwards is not permitted. The page forward function has a 
wraparound feature. 

Figure 135 HPMM Control Patches Display 
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ATTENTION 
The Control Patches are used are used for Honeywell maintenance purposes only. 
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Communications Patches display 
The HPMM Communications processor maintains a 256-word patch area. This area can be displayed by 
selection of the COMMUNCTN PATCHES target. The Communications Patches display is composed 
of four pages showing 64 words per page. Page 1 is shown in the following figure. To page forward in 
the display, the user selects the NEXT PAGE target. Paging backwards is not permitted. The page 
forward function has a wraparound feature. 

Figure 136 HPMM Communications Patches Display 
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ATTENTION 
The Communications Patches are used are used for Honeywell maintenance purposes only. 
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HPMM Node Status Information display 
The Node Status Information display that is selected by the NODE STS INFO target contains 
miscellaneous information relative to the status of the HPMM. The format of the display is shown in the 
following figure. 

Figure 137 HPMM Node Status Information Display 
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Manufacturing Information display 
The Manufacturing Information display that is selected by the MANUFAC INFO target contains 
miscellaneous information that is relative to the manufacturing diagnostic software. The format of the 
display is shown in the following figure. 

Figure 138 Manufacturing Information Display 
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HPMM Soft Failure – 00-39 display 
The HPMM Soft Failure display for error codes 00 through 39 is shown in the following figure.  

Figure 140 HPMM Soft Failure Display – 00-39 
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HPMM Soft Failure – 40-79 display 
The HPMM Soft Failure display for error codes 40 through 79 is shown in the following figure.  

Figure 141 HPMM Soft Failure Display – 40-79 
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HPMM Soft Failure – 80-95 display 
The HPMM Soft Failure display for error codes 40 through 79 is shown in the following figure.  

Figure 142 HPMM Soft Failure Display – 80-95 
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3.8 IOP Detail Status Displays 
Overview 

The IOP Detail Status displays consist of the initial display called the Input/Output Processor (IOP) 
Detail Status display, and several displays associated with Soft failures. The IOP Detail Status display 
provides information that is dependent on the IOP type. The following figure shows the IOP display for a 
primary High Level Analog Input (HLAI) IOP.  

Figure 143 HLAI IOP Detail Status Display 
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Top portion of display 
The top portion of the IOP Detail Status display contains the following information. 
• The IOP configuration 
• Hardware/firmware revisions and the last Hard failure 
• I/O Link cable status and statistics 
• Status messages 
• PRIMARY or SECONDARY IOP STATUS targets, if redundant 
• SOFT FAILURE targets 

Primary and secondary IOP displays 
Switching between the primary and secondary IOP Detail Status displays is provided by the 
SECONDARY IOP STATUS target on the primary display and the PRIMARY IOP STATUS target 
on the secondary display. 

 

 
ATTENTION 
In some scenarios, Description in the IOP details status display does not appear. 
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I/O Link cable status and statistics 
The data in this area is defined in the following table.  
The data is updated every four seconds. The area also contains the RESET MODULE COMM 
ERRORS target, selection of which resets the error/silence totals for the IOP, and resets the LAST 
COMM ERR field to NONE. 

Table 53 IOP Detail Status Display – I/O Link Cable Status/Statistics 
 

Term Description 

ACTIVE CABLE The current I/O Link receive channel  
(CHANNEL A or CHANNEL B) 

LAST COMM ERR The last I/O Link communications error detected by the IOP 

CHN A ERR The total channel A errors detected by the IOP since startup or 
the last reset of the cable statistics 

CHN B ERR The total channel B errors detected by the IOP since startup or 
the last reset of the cable statistics 

CHN A SIL The total channel A silences detected by the IOP since startup 
or the last reset of the cable statistics 

CHN B SIL The total channel B silences detected by the IOP since startup 
or the last reset of the cable statistics 

Status messages 
This area contains status messages that are determined by status bits that are resident in the IOP. The 
messages are in pairs as defined in the following table. The first message of each pair is the message that 
is displayed if the status bit is on. The status bits can be considered to be independent of one another, so 
the message pairs can appear in any combination. 

Table 54 IOP Detail Status Display – I/O Link Cable Status Messages 
 

Term Description 

FTA PRESENT/NO FTA The presence or absence of a Field Termination 
Assembly (FTA) attached to the IOP 

WARM START LAST 
EXECUTED/COLD 
START EXECUTED 

The nature of the last IOP startup. A warm startup means 
that the IOP’s database has been preserved. A cold 
startup means that the IOP has a default database. 

STANDBY MANUAL 
ENABLED/NO 
STANDBY MANUAL 

The presence or absence of a Standby Manual device 

SWITCHED ACTIVE/NO 
SWITCHED ACTIVE 

The presence or absence of a switched active device 
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IOP Box Soft Failures display – Page 1  
Page 1 of the IOP Box Soft Failures displays is shown in the following figure. 

Figure 145 IOP Box Soft Failures Display – Page 1 
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IOP Box Soft Failures display – Page 2  
Page 2 of the IOP Box Soft Failures displays is shown in the following figure. 

Figure 146 IOP Box Soft Failures Display – Page 2 
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IOP Box Soft Failures display – Page 3  
Page 3 of the IOP Box Soft Failures displays is shown in the following figure. 

Figure 147 IOP Box Soft Failures Display – Page 3 
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IOP Box Soft Failures display – Page 4  
Page 4 of the IOP Box Soft Failures displays is shown in the following figure. 

Figure 148 IOP Box Soft Failures Display – Page 4 
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IOP Box Soft Failures display – Page 5  
Page 5 of the IOP Box Soft Failures displays is shown in the following figure. 

Figure 149 IOP Box Soft Failures Display – Page 5 
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IOP Slot Soft Failures display – Page 1  
Page 1 of the IOP Slot Soft Failures displays is shown in the following figure. 

Figure 151 IOP Slot Soft Failures Display – Page 1 
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IOP Slot Soft Failures display – Page 2  
Page 2 of the IOP Slot Soft Failures displays is shown in the following figure. 

Figure 152 IOP Slot Soft Failures Display – Page 2 
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IOP Slot Soft Failures display – Page 3  
Page 3 of the IOP Slot Soft Failures displays is shown in the following figure. 

Figure 153 IOP Slot Soft Failures Display – Page 3 
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ENABLE CALIBRATN target  
When the IOP is in the Idle or Idle/Soft Failure state, and not being calibrated, as indicated by a 
calibration bit resident in the IOP, an ENABLE CALIBRATN target appears, indicating that calibration 
can be initiated as shown in the following figure.  

Figure 155 High Level Analog Input IOP Detail Status Display – ENABLE CALIBRATN 
Target Selected 
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DISABLE CALIBRATN target 

Figure 158 Low Level Analog Input IOP Detail Status Display – DISABLE CALIBRATN 
Target Selected 
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DISABLE RJ CALIBR target 

Figure 159 Low Level Analog Input IOP Detail Status Display – DISABLE RJ CALIBR 
Target Selected 
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Unique display information 
Some of the information provided by an IOP Detail Status display is unique for the type of IOP. The 
definitions that follow provide information that is unique to the LLAI IOP Detail Status display.  
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REQUEST OTD STATUS and LINE FREQUENCY targets  
The unique portion of the LLAI IOP Detail Status display data and the REQUEST OTD STATUS and 
LINE FREQUENCY targets are shown in the following figure.  

Figure 160 Low Level Analog Input IOP Detail Status Display 
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LLAI IOP Detail Status display definitions 
The LLAI IOP Detail Status display information and the REQUEST OTD STATUS and LINE 
FREQUENCY targets are defined in the following table. 

Table 55 Low Level Analog Input IOP Detail Status Display 
 

Term Description 

LINE PERIOD The ac line period in microseconds 

RJ RAW COUNTS The Reference Junction raw count 

RJ TEMP The Reference Junction temperature in degrees centigrade 

REQUEST OTD 
STATUS 

When selected, the REQUEST OTD STATUS target, displays 
the current state of the IOP’s Open Thermocouple Detection 
(OTD) option. If the target is selected, it is replaced with two 
targets showing the possible OTD states, ON or OFF, with the 
current state shown in reverse video. If the IOP is in the Idle 
state, and the Universal Station (US) keyswitch is in the 
ENGineer position, the state may be changed by selecting the 
desired target. Any other IOP state or any other keyswitch 
position will result in an error message.  

LINE FREQUENCY The LINE FREQUENCY target permits selection of 50 Hz or 
60 Hz operation. The selection is identified by reverse video. 

AO IOP Detail Status Display 
There are two types of Analog Output IOPs and each type accommodates only certain FTA models. 
Generally, the main difference in the types of AO IOPs is the number of FTA channels that the IOP 
supports, either 8 or 16 channels. The “High Density” 16-channel IOP display is identified by the term 
AO_16 in the first line at the top of the display and after ACTUAL TYPE in the third line of the 
display. The 8-channel IOP display is identified by the term AO. 
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8-channel AO IOP display 
The following figure is an illustration of the 8-channel Analog Output IOP display. 

Figure 161 8-Channel -Analog Output IOP Detail Status Display 
 

 16082  
 
  







3 UCN Status Displays 
3.8 IOP Detail Status Displays 

R690 HPM High-Performance Process Manager Service 291 
September 2021 Honeywell  

DISABLE CALIBRATN target  

Figure 164 Analog Output IOP Detail Status Display – DISABLE CALIBRATN Target 
Selected 
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LLMux IOP Detail Status Display 

IOP calibration 
The Low Level Multiplexer (LLMux) IOP Detail Status display can be used for calibration of the 
LLMux A/D converters. Targets are provided to enable/disable the calibration procedure. The calibration 
procedures are found in the “IOP Calibration Procedures” section. 
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Unique display information 
Some of the information provided by an IOP Detail Status display is unique for the type of IOP. The 
definitions that follow provide information that is unique to the LLMux IOP Detail Status display.  

Unique LLMux IOP Detail Status targets 
The LLMux IOP Detail Status display has unique data and targets as shown in the following figure. The 
REQUEST FTA TYPE target provides a means of identifying the type of FTA, a thermocouple (TC) or 
Resistive Temperature Device (RTD) FTA, that is attached to each Power Adapter channel. Selecting the 
target produces status displayed as FTA 1 TYPE and FTA 2 TYPE with the type of FTA attached to 
each channel. 
Another target is the LINE FREQUENCY target which permits selection of 50 Hz or 60 Hz operation. 
The selection is identified by reverse video. 

Figure 167 Low Level Multiplexer IOP Detail Status Display 
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RHMUX IOP Detail Status Display 

IOP calibration 
The Remote Hardened Multiplexer (RHMUX) IOP Detail Status display can be used for calibration of 
the IOP’s A/D converters. Targets are provided to enable/disable the calibration procedure. The 
calibration procedures are found in the “IOP Calibration Procedures” section. 
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DISABLE CALIBRATN target 

Figure 169 Remote Hardened Multiplexer IOP Detail Status Display – DISABLE 
CALIBRATN Target Selected 
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Unique display information 
Some of the information provided by an IOP Detail Status display is unique for the type of IOP. The 
definitions that follow provide information that is unique to the RHMUX IOP Detail Status display.  

Unique RHMUX IOP Detail Status targets 
The RHMUX IOP Detail Status display has unique data and targets as shown in the following figure. 
The REQUEST FTA TYPE target provides a means of identifying the type of FTA, presently a 
thermocouple (TC) FTA, that is connected to each Power Adapter channel. Selecting the target produces 
status displayed as FTA 1 TYPE and FTA 2 TYPE with the type of FTA attached to each channel. 
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Another target is the LINE FREQUENCY target that permits selection of 50 Hz or 60 Hz operation. The 
selection is identified by reverse video. 

Figure 170 Remote Hardened Multiplexer IOP Detail Status Display 
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DI IOP Detail Status Display 

Overview 
There are two types of Digital Input IOPs and each type accommodates only certain FTA models. Both 
types of DI IOPs support 32 FTA channels. The “High Density” 32-channel IOP display is identified by 
the term DI24V in the first line at the top of the display and after ACTUAL TYPE in the third line of the 
display. The other 32-channel IOP display is identified by the term DI. 

Unique display information 
Some of the information provided by an IOP Detail Status display is unique for the type of IOP. The 
definition that follows provides information that is unique to the DI IOP Detail Status display.  
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DI IOP Detail Status display 
As shown in the following figure, the Digital Input IOP Detail Status display has one unique status.  
The CURRENT DIGITAL INPUT STATUS data is represented by two hexadecimal words showing 
the current state of the 32 digital inputs. Input slot 1 is the high order bit in the left-hand word of the data 
pair. 

Figure 171 Digital Input IOP Detail Status Display 
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DO IOP Detail Status Display 

Overview 
There are two types of Digital Output IOPs and each type accommodates only certain FTA models. 
Generally, the main difference in the types of DO IOPs is the number of FTA channels that the IOP 
supports, either 16 or 32 channels. The “High Density” 32-channel IOP display is identified by the term 
DO_32 in the first line at the top of the display and after ACTUAL TYPE in the third line of the 
display. The 16-channel IOP display is identified by the term DO. 
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16-channel DO IOP display 
The following figure is an illustration of the 16-channel Digital Output IOP display. 

Figure 172 16-Channel Digital Output IOP Detail Status Display 
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32-channel DO IOP display 
The 32-channel Digital Output IOP display also has an additional display line, the sixth line. The line 
contains a description of the type of Digital Output FTA that is associated with the IOP. After IOP 
DESCRIPTION, either the term 24V or 240V will be displayed. The term 24V indicates a model 
MU-TDOY22/62 FTA is connected to the IOP, and the term 240V indicates a model MU-TDOY22/62 
FTA is connected. 
The following figure is an illustration of the 32-channel Digital Output IOP display. 

Figure 173 32-Channel Digital Output IOP Detail Status Display 
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Similar to AO IOP display 
The Detail Status display for the Digital Output IOP is similar to the display shown for the Analog 
Output IOP. See the Analog Output IOP display discussion for details.  

STI/STIM IOP Detail Status Display 

Unique display information 
Some of the information provided by an IOP Detail Status display is unique for the type of IOP. The 
definition that follows provides information that is unique to the STI/STIM IOP Detail Status display.  
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STIM IOP Detail Status display 
The unique data on the Smart Transmitter Interface IOP Detail Status display consists of a single target 
as shown in the following figure. 
The LINE FREQUENCY target permits selection of 50 Hz or 60 Hz operation. The selection is 
identified by reverse video. 

Figure 174 Smart Transmitter Interface IOP Detail Status Display 
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PI IOP Detail Status Display 

Unique display information 
Some of the information provided by an IOP Detail Status display is unique for the type of IOP.  
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PI IOP Detail Status display 
As shown in the following figure, the Pulse Input IOP Detail Status display has no unique status 
information or targets.  

Figure 175 Pulse Input IOP Detail Status Display 
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SDI IOP Detail Status Display 

Unique display information 
Some of the information provided by an IOP Detail Status display is unique for the type of IOP. The 
definitions that follow provide information that is unique to the SDI IOP Detail Status display.  



3 UCN Status Displays 
3.8  IOP Detail Status Displays 

302 HPM High-Performance Process Manager Service  R690 
  Honeywell September 2021 

SDI IOP Detail Status display 
As shown in the following figure, the unique portion of the Serial Device Interface IOP Detail Status 
display consists of a single target. Its purpose is the same as the Smart Transmitter Interface IOP Detail 
Status display.  
The LINE FREQUENCY target permits selection of 50 HZ or 60 HZ operation. The selection is 
identified by reverse video. 

Figure 176 Serial Device Interface IOP Detail Status Display 

 
  

SI IOP Detail Status Display 

Unique display information 
Some of the information provided by an IOP Detail Status display is unique for the type of IOP. The 
definitions that follow provide information that is unique to the SI IOP Detail Status display.  
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SI IOP Detail Status display 
As shown in the following figure, the unique portion of the Serial Interface IOP Detail Status display 
consists of FTA 1 and FTA 2 status information.  

Figure 177 Serial Interface IOP Detail Status Display 
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DISOE IOP Detail Status Display 

Unique display information 
Some of the information provided by an IOP Detail Status display is unique for the type of IOP. The 
definition that follows provides information that is unique to the DISOE IOP Detail Status display.  
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DISOE IOP Detail Status display 
As shown in the following figure, the Digital Input Sequence of Events IOP Detail Status display has one 
unique status. The display represents the Model MU/MC-PDIS12 DISOE IOP that supports IOP 
redundancy. 
The CURRENT DIGITAL INPUT STATUS data is represented by two hexadecimal words showing 
the current state of the 32 digital inputs. Input slot 1 is the high order bit in the left-hand word of the data 
pair. 

Figure 178 Digital Input Sequence of Events IOP Detail Status Display 
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Status indicator 
The Status indicator on the model MU/MC-PDIS12 IOP is green when the IOP is the primary IOP and 
orange when the IOP is the secondary IOP. 
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IOP PI Loading Information display 
This display shows the data that was loaded the last time the personality was loaded. 

Figure 179 IOP PI Loading Information Display 
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The IOP PI Loading Information display information and targets are defined in the following table. 

Table 56 IOP PI Loading Information Display 
 

Term Description 

UCN Displays the UCN address on the LCN. Also, a target to return 
to the UCN Status display. 

HPM Displays the HPM address on the UCN. Also, a target to 
return to the HPM Status display. 

IOM Displays the IOP address in the HPM. Also, a target to return 
to the Fieldbus IOP Detail Status display. 

PERSONALITY 
LOCK 

Lock code, which is a combination of a Universal key code 
and a unique code specific to Fieldbus IOP. This would be 
expanded in the future for other Field Programmable IOPs. 
Appropriate key is send down during the PI Load, which is 
verified against this lock before Programming the PI. 

CURRENT PI FILE 
NAME 

This is the name of the file that is currently loaded in the 
Fieldbus IOP. 

NEXT PI FILE NAME This is the name of the file that is being loaded in the Fieldbus 
IOP.  

STATUS Status of the PI Load. Shows Initial, Transient as well as Final 
states. 

LOADING NODE UCN Node Number of the NIM that has locked the current IOP 
for PI Loading. 

PACKET NUMBER Current packet number during the load and total number of 
packets after the load is complete. 

IDENTIFIER Unique description for the Fieldbus IOP 

KEY Code embedded in the first packet that comes down during 
Program Load. This key code is verified against the 
Personality Lock and the Program Load continues only with 
the right key-lock combination. A universal key could be send 
down which would override any lock. 

VERSION Software Version Number of the current PI in the IOP. 

REVISION Software Revision Number of the current PI in the IOP. 
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4. Fault Isolation 
4.1 Overview 
 

CAUTION The yellow-colored “Voltage Margin” jumper plug that is located in the area behind the 
bezel door at the front of the High-Performance I/O Link card must always be in the 
Normal (+5 vdc) position during normal operation. The jumper plug must never be 
removed or moved to the Low Margin or High Margin position while on-control. An 
HPMM Soft failure will be reported if it is not in the Normal position. 

 
Purpose 

This section provides the information required for HPM fault isolation (troubleshooting). It includes a 
troubleshooting flow chart that guides the user through isolating faults in the HPM It also provides the 
user with fault code tables, which include a description of the fault and the recommended corrective 
action(s) to resolve the problem.  

Release 500 software displays 
The displays shown in this section are reproductions of console screens created by Release 500 software. 

4.2 Failure Types 
Two types of failures 

There are two general types of failures that can occur in the High-Performance Process Manager, "Hard 
failures" and "Soft failures."  

Hard failure 
A Hard failure causes an HPMM or IOP to enter a predefined failure state. While in this failed state, the 
module cannot perform its normal functions and will be in a reset condition (IOPs) or executing a 
"failure" program (HPMM). 

Soft failure 
A Soft failure allows a card to continue operating in its current state (OK or Idle), but its operation is 
degraded. The level of degraded operation could be insignificant or significant, depending on the nature 
of the Soft failure. Some Soft failures can automatically clear (clearing is done by the HPMM or IOP 
without intervention), other Soft failures require manual intervention for resolution. 

Hard and Soft failures 
Both the Hard and Soft failure types are described below. 

HPM failure 
An HPM failure indicates that a HPMM Hard failure, as described below, has occurred in an HPM. The 
HPMM cannot control the process or act as a redundant partner because of the nature of the fault in the 
HPMM. The four types of Hard failures that cause the HPMM to fail are indicated by a status of FAIL in 
the HPM Box (grid) on the UCN Status display. 
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HPMM Hard failure 
An HPMM Hard failure forces the HPMM into the FAIL state. In this state, the HPMM executes only 
from its failure executive and acts only as a responder on the UCN. Note that if there is a fault in the 
High-Performance Comm/Control or the High-Performance I/O Link card in the primary HPMM, and 
the HPMM is redundant, the faulty HPMM enters the FAIL state and the HPM operations switch to the 
redundant partner HPMM.  
If an HPMM does not have a redundant partner and a Hard failure occurs in the control processor on the 
High-Performance Comm/Control card, the communications processor on the High-Performance 
Comm/Control card annunciates the appropriate Hard failure code, and the HPMM degrades to the Soft 
failure state. In this case, no control execution is being performed, but the LCN/UCN view to the IOPs is 
maintained. 
An HPMM Hard failure is indicated by a FAIL status on the HPMM Detail Status display. It is also 
visible as a Fxxx state in the HPMM alphanumeric display window. HPMM Hard failure error codes are 
indicated on the HPMM Detail Status displays for the High-Performance Comm/Control and 
High-Performance I/O Link card processors. These same Hard failure error codes are also available 
through the appropriate use of the HPMM alphanumeric display and its associated display switch behind 
the bezel door at the front of the High-Performance Comm/Control card. 

HPM Partial failure 
In most cases, an HPM Partial failure indicates that a minor fault has been detected in an HPM, and the 
HPM continues to control the process. A Partial failure can be caused by an HPMM Soft failure, IOP 
Hard failure, or an IOP Soft failure as described below. The HPMM Partial failure is indicated by a 
status of PARTFAIL, PF_IDLE, PF_IOIDL, or BKUP_PF on the UCN Status display. The PF_IDLE 
and PF_IOIDL Partial failures indicate that a Partial failure was detected while the HPMM, or at least 
one of the IOPs, is in the idle condition. Some Partial failures may cause failover between redundant 
HPMMs, while others can cause redundant IOP failover. 

HPMM Soft failure 
In most cases, an HPMM Soft failure indicates that a minor fault, such as a timeout or overflow 
condition, has been detected in the internal diagnostics or that a parity checker has failed. The HPMM 
Soft failures appear in system event messages and on the HPMM Detail Status display. More detailed 
information is available when the SOFT FAILURE target on the HPMM Maintenance Support display 
is selected. Note that a Control processor Hard failure on the High-Performance Comm/Control card in a 
nonredundant HPMM appears as a SOFTFAIL on the display, even though this is a major failure and 
control is interrupted. 

IOP Hard failure 
An IOP Hard failure indicates that a Hard failure has occurred in an IOP card. The background 
(embedded in the operating personality) internal diagnostics in an IOP card are used to test the card’s 
functions and report the status of the IOP, using Hard and Soft failure error codes. When a Hard failure 
occurs, the IOP card fails (stops operations), and its status becomes NR (No Response).  
The only possible recovery from this type of failure is to recycle power on the failed IOP by unlocking 
and lifting/lowering the upper card lever. If the failure still exists, the IOP will fail again. 
Restart of an output IOP after a power loss (or manual power recycle) results in analog output channels 
going to a nonpowered state, and digital output channels are set to off. Reloading of the IOP data base is 
then required.  

IOP Soft failure 
An IOP Soft failure indicates that a Soft failure, such as an single slot/channel input/output failure, has 
been detected in an IOP card by the IOP's internal diagnostics. The IOP Soft failures appear in system 
event messages and on the IOP Detail Status display.  
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Troubleshooting Flow Chart 

Fault isolation flowchart (Sheet 1 of 6) 

Figure 180 HPM Fault Isolation Flowchart (Sheet 1 of 6) 
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Figure 181 HPM Fault Isolation Flowchart (Sheet 2 of 6) 

 

Note:
The remaining sheets of th is flowchart assume that 
a fault has occurred while the HPM is on-process. 

From Sheet 1

The Operator  selects the 
UCN Status disp lay to 
determine the status of 
the HPM.

HPM Detail Status Disp lay

The status of the 
HPM is the 
combined status of 
the HPMM(s) and 
the IOPs. 

HPM 
Detail Status d isplay 

indicates that the 
HPMM has a Hard  or 

Soft fai lure? 

Yes

No

Hard and Soft failures are 
indicated by an HPM status 
of FAIL, PARTFAIL, 
PF_IDLE, BKUP_PF, or 
PF_UMIDL.

1

2 HPMM Hard or Soft Failure (Sheet 3)

 4

5

 6

IOP Box Soft Failure (Sheet 6)

IOP Hard Failure (Sheet 5)

IOP Slot Soft Failure (Sheet 6)

The Operator  selects the 
HPM Detail Status display 
by selecting the HPMM # 
 
and the                           target. 

 UCN Status Display

DETAIL 
STATUS

HPMM Hard Failure = FAIL 
HPMM Soft Failure = IDLESF or SOFTFAIL (if in RUN) 14373

 
  



4 Fault Isolation 
4.3  Fault Isolation Concepts 

314 HPM High-Performance Process Manager Service  R690 
  Honeywell September 2021 

Fault isolation flowchart (Sheet 3 of 6) 

Figure 182 HPM Fault Isolation Flowchart (Sheet 3 of 6) 
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HPMM Maintenance Support Display 
(Control Error Block)

Word 
Number

 AAAA

BBBB

0000

=

=

=

Current Hard Failure
Code in Words 4 & 5
Previous Hard Failure
Code in Words 4 & 5
No Hard Failure since Power On

Hard Failure Code 
See Comm/Control  Hard 

Failure Codes Table 4-2 in   
this manual.

Also, note the condition of the Status 
indicator on the High-Performance 
Comm/Control card,  
High-Performance I/O Link Interface 
card, and the HPM UCN Interface 
module.  Refer to Table 4-7.  
Reinitialize the HPM if necessary.
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Fault isolation flowchart (Sheet 4 of 6) 

Figure 183 HPM Fault Isolation Flowchart (Sheet 4 of 6) 
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Fault isolation flowchart (Sheet 5 of 6) 

Figure 184 HPM Fault Isolation Flowchart (Sheet 5 of 6) 
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Fault isolation flowchart (Sheet 6 of 6) 

Figure 185 HPM Fault Isolation Flowchart (Sheet 6 of 6) 
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HPMM Corrective Actions 
Table 57 HPMM Corrective Actions 

 
Number Corrective Action Description 

1 Call GTAC for assistance. 

2 Reload/restart the HPMM. 

3 Check the UCN cables. 

4 Check the UCN address and parity jumpers. 

5 Check the card file’s address and parity jumpers. 

6 Replace the High-Performance Comm/Control card. 

7 Replace the High-Performance l/O Link card. 

8 Replace the HPM UCN Interface module. 

9 Check/Replace the redundancy private-path cable or EHPM redundancy cable. 

10 Check/Replace the I/O Link Interface cables. 

11 Replace the card file backpanel. 

12 Replace the Power Supply Module. 

13 Ensure the High-Performance I/O Link card Voltage Margin jumper is in the Normal 
position. 

14 Check the Control error block. 

15 Check the Communications error block. 

16 Check for excessive loading of the xPMM (peer-to-peer, heavy event load, large 
parameter access load from Universal Stations, etc.). 

17 Ensure the Console Emulator serial port is secured by issuing the LK command. 
(Engineering and Factory Test only) 

18 Alternate Private Path cable is connected between HPMMs. 

19 Reduce the I/O Link Interface traffic used by the Control processor to recover from the 
I/O Link Interface overruns. 

20 Connect the redundancy cable between the third port on the primary and secondary 
EHPM FTE I/O card. 

21 Indicates that the events are generated at a rate higher than the threshold limit of HPM. 
If this soft failure appears briefly during engineering operations or failover, it can be 
safely ignored.  
However, if it appears repeatedly during normal operations or stays for more than 5 
minutes, further investigations are required. This condition, if persistent, may cause 
delay in process alarm/event reporting. Chattering alarms could be one of the reasons 
for this behavior. 
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22 If the EHPM firmware image (also known as the Application Image) fails, the front-
panel LEDs on the EHPM Comm/Ctrl card will be shown as all black, and the primary 
EHPM will failover to the secondary (if a secondary EHPM is running as BACKUP).  
To recover: 

1. Restart the failed EHPM by performing a Ram Retention Restart.   
2. Reload the EHPM from the ALIVE state.   
3. After reloading, the new COMM failure code of 0A22 can then be confirmed 

from viewing the “MAINT SUPPORT” target from the “COMMUNCTN ERROR 
BLK” section of the specific EHPM’s detail display.   
Note: A regular restart (that is, a full power re-cycle) will lose the 0A22 error 
code indication – only a Ram Retention Restart will maintain the 0A22 error 
code. 

23 As part of the software logic enhancement for PAR REUCN-2285 (which is the subject 
of PN2021-18x), the behavior of HPM/EHPM Soft Fail 33 (CTRL IOL OVERRUNS) is 
now changed from being a Soft Fail to being a Hard Fail condition, however the Soft 
Fail 33 is still indicated.  
For a redundant and properly synchronized HPM/EHPM, if the conditions which make 
the CTRL IOL OVERRUNS occur, the primary HPM/EHPM will now failover to the 
backup node. This occurs at four (4) seconds of experiencing CTRL IOL OVERRUNS. 
In this case, there is a new control processor failure code of FFDE. This FFDE failure 
code means “Control IOL Overrun Conditions for more than 4 seconds”.  
Note: A non-redundant HPM/EHPM or an HPM/EHPM without a synchronized backup 
will not fail on the conditions which make the Soft Fail 33 appear.  
Recovery: 
For a redundant HPM/EHPM, after failover:  
If the (Soft Fail 33) overload condition no longer exists, the recovery is to select the 
failed HPM/EHPM and then select RUN STATES > RECOVER target to return the 
HPM/EHPM to the ALIVE state and then reload. 
If the (Soft Fail 33) overload condition still remains (after failover), the at the new 
primary, the Soft Fail 33 (CTRL IOL OVERRUNS) will be present and indicated on the 
Soft Failures screen off of the HPM Detailed Status Display, but the new primary 
HPM/EHPM will not fail. The user is encouraged to find the source of the CTRL IOL 
OVERRUNS and lower the load, and the Soft Fail 33 indication will disappear. This 
may take several minutes once the load is reduced.  
For a non-redundant HPM/EHPM, if Soft Fail 33 overload conditions exist, the Soft Fail 
33 (CTRL IOL OVERRUNS) will be indicated on the Soft Failures screen off of the 
HPM Detailed Status Display, but the HPM/EHPM will not fail. The user is encouraged 
to find the source of the CTRL IOL OVERRUNS and lower the load, and the Soft Fail 
33 indication will disappear. This may take several minutes once the load is reduced.  
Workaround: If for any reason you experience a sustained CTRL IOL OVERRUN 
condition, followed by a failure with the failure code of FFDE, make a note of your I/O 
Link Bandwidth Free percentage. It should always be greater than 20%, otherwise your 
I/O Link is overloaded, and you may experience further undesired failures.  
You can also look at the $NMxxByy.CRIOLORN(0) parameter, which is an indication if 
are currently seeing any counts of CTRL IOL Overruns. It may also be good to trend 
this parameter (it resets every hour) to see if you are ever getting any counts over a 24- 
hour period. Having Any counts in this parameter should be considered an overloaded 
IOL and should be studied closer.  
Contact GTAC if you need help in raising the I/O Link Bandwidth Free percentage, as 
well as if you need help in lowering CRIOLORN(0) counts. 
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24 If the 0057 COMM failure causes both Primary and Secondary EHPMs to fail, the D0 
Data Register on the MAINT SUPPORT page contains 00 00 FF FF and the 
Recover/Reload attempts fail, then refer to the D5 Data Register on the MAINT 
SUPPORT page when the node is in a failed state. In such cases, the value in the D5 
Data Register indicates the IO Module Number which may be generating bad 
messages on the IO Link. For example, 00 00 00 27, where 27 is the IO Module 
Number.  
Workaround: Perform the following procedure to recover the failed nodes. 
1. Select the failed nodes and click RECOVER target. 
2. Remove the IOP identified from the D5 Data Register. 
3. Reload the nodes. 
4. When both the nodes are in OK/Backup state (synched), re-insert the IOP, restore 

the IOP database, validate the IOP database, and perform a start-up. 
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I/O Link overruns 
The use of AI PV scanning in the HPM improves the utilization of I/O Link resources. However, an 
HPM can still encounter I/O Link overruns. Continuous I/O Link overruns will result in the generation of 
an I/O Link overrun Soft failure. 
In most cases, an I/O Link overrun indicates that the I/O Link Interface cannot handle the requested 
amount of traffic. In order to alleviate the I/O Link overrun situation, changes must be made to the 
database to reduce or redistribute usage of the I/O Link for non-scan data during the offending cycle(s). 
I/O Link overrun counters are maintained and displayed for each 1/4 second cycle on the Schedule 
Information display. 
Note: See Note #23 in Table 57 above for more information on changes to the CTRL IOL OVERRUNS 
Soft Failure behavior. 
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Errors logged against the HPMM’s I/O Link Interface drivers are added into the appropriate CABLE (A 
or B) ERRORS and TOTAL ERROR counts which are displayed in the HPMM I/O Link Information 
display. The mnemonic IOLDRVER is also displayed in the field that is labeled LAST 
COMMUNICATION ERROR. 
The normal cable swap algorithm annunciates a Soft failure and disables cable swap. Existing Soft 
failure codes (#16 – I/O LINK CABLE A FAILURE and #17 – I/O LINK CABLE A FAILURE) are 
used to report I/O Link Interface driver failures as well as other communications failures. 
Some faults, for example power or ground shorts that produce an HPMM I/O Link Interface driver error 
can also produce other I/O Link Interface errors such as the LOOPBACK error. When this occurs, the 
IOLDRVER error may be obscured from the LAST COMMUNICATION ERROR field by another 
error. Even though some errors may be obscured from the display, they are still recognized, logged, and 
included in the error statistics. 
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Table 61 IOP Hard Failure Error Codes 

Last Failure 
Mnemonic 

Description Corrective Action 

BADPGJMP Current Calibration/Conversion mode 
is invalid for this IOP 

Select Calibration/Conversion mode that is valid for this 
IOP. 

CTRCKTFL IOP counter failed. Replace IOP card. 

DMT_TMOT Dead man timer timeout Replace the LLAI IOP card. Call TAC if problem persists. 

DPAERROR A physical device address error. Replace the IOP card. 

DSAERROR Device software address error. Replace the IOP card. If multiple IOP cards failed with this 
code, or a replacement IOP card fails with this same 
code, the card file backpanel may be bad. 

EPROMERR EPROM checksum error. Replace the IOP card. 

INVPRGEX Invalid program execution. Replace the IOP card. If the replacement card provides 
the same results, call TAC for assistance. 

IOLJABER I/O Link jabber circuit fired. Replace the IOP card. 

MLTOUTFL More than one output has failed in a 
DO IOP card. The DO IOP card has 
failed so the outputs are set to their 
shed states. 

Check for the unexpected presence of an active DO 
Standby Manual device connected to the FTA. Also, 
check for blown fuse F17 on the 24 Vdc nonisolated DO 
FTA or improper TB1-17, 18, 19 connections on the same 
FTA.  
Check the FTA wiring, replace the DO IOP card and/or 
the FTA. 

MSTRTMOT 68K timeout. Applicable to I/O Link Interface only (not an IOP error). 

OUTCTLFL Not applicable  

POWERDWN Power down occurred. The IOP card 
lost power and restarted. 

None, unless only a single IOP or group of IOPs exhibit 
this problem continually when a loss of power should not 
be occurring in the HPM. Check to see that the IOP is 
properly inserted in the card file. Also check the seating of 
the power distribution cables between the card file and 
the power system. 

RAMADRER RAM address decoding error. Replace the IOP card. 

RAMCNTER RAM contents error. Replace the IOP card. 

RXBUFOFL Not applicable  

DATBUSFL PI data bus diagnostic test failure Replace the IOP card 

SPARE026 
 
 to 
SPARE255 

Not used. N/A 

SOECNTFL SOE counter failure. Reset IOP. Replace the IOP card if the problem persists. 

SRAMFAIL SRAM failure. Reset IOP. Replace the IOP card if the problem persists. 

UM51_WDT Not applicable  
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Table 61 IOP Hard Failure Error Codes 

Last Failure 
Mnemonic 

Description Corrective Action 

UNKNOWN Unknown hardware failure. If an IOP card fails and this code is present during restart, 
the IOP was disabled, probably by the Watch Dog Timer 
time-out circuit, ESD, or RFI. Check the situation. 
Replace the IOP if the problem persists. 

WRONGCPU CPU is not the correct part - 80C31 
or 80C32 

Applicable to I/O Link Interface only (not presently an IOP 
error). 

IOP Box Soft failure error codes 
The IOP Box Soft failure codes are defined in the following table. The corrective actions are identified in 
the table. 

 

Table 62 IOP Box Soft Failure Error Codes 

Error 
Code 

Failure 
Mnemonic 

Description Corrective Action 

 
00 

UNKNOWN Null Soft failure. No failure None. 

 
01 

STCOVRUN Sample time clock overrun. Investigate a possible I/O Link problem. Data 
access to the IOP cards may not be operating 
properly. Check the High-Performance I/O Link 
card, the I/O Link cable, and the IOP cards. 

 
02 

REQOFLOW IOP task request overflow. Call TAC for assistance. 

 
03 

BADRESUM IOP executive resumed a nonwaiting 
task. 

Call TAC for assistance. 

 
04 

DIAGTMOT Diagnostics not run in at least 5 
seconds indicates a processing 
overload. 

Investigate control point mix/strategy for an 
excessive load. Otherwise, a possible I/O Link 
problem exists. Check the High-Performance 
I/O Link card, the I/O Link cable, and the IOP 
cards. 

 
05 

DIAGOFLO Entire diagnostic cycle overran the 2-
minute allocated time in which 
diagnostics have to run to 
completion. 

Same as error code 04. 

 
06 

FTAMISSG The FTA is missing. Install the FTA. If an FTA is present, replace the 
FTA or check the FTA cable. (Note: For the 
LLMux or RHMUX, this code refers to the 
Power Adapter assembly. RTD and TC FTAs 
are diagnosed by error codes  
50 and 51). 

 
07 

EECKSMER EEPROM (used to hold calibration 
information in Analog Output IOPs) 
checksum failure. It usually means an 
Analog Output IOP is not calibrated 
properly. 

Calibrate the Analog Output IOP card (refer to 
the “IOP Calibration Procedures” section for the 
procedure). If the error persists, replace the 
HLAI, or the AO IOP card, or the FTA. 
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Table 62 IOP Box Soft Failure Error Codes 

Error 
Code 

Failure 
Mnemonic 

Description Corrective Action 

 
08 

EECNTERR EEPROM counter error. The number 
of writes to EEPROM has exceeded 
the safe number (10,000). This could 
indicate the IOP has not been 
calibrated because a virgin EEPROM 
will fail this test. 

Same as error code 07. 

 
09 

EEFLAGER EEPROM semaphore (incomplete) 
error. 

Same as error code 07. 

 
09 

EEFLAGER EEPROM semaphore (incomplete) 
error. 

Same as error code 07. 

 
10 

SWTCHERR No longer used.  No action required. 

 
11 

ADRAMCNT ADP (Analog to Digital Processor – 
LLAI only) private RAM contents 
failure. 

Replace the appropriate IOP card because the 
ADP has failed. 

 
12 

ADRAMADR ADP (LLAI only) private RAM 
address error. 

Replace the IOP card. 

 
13 

MBRAMCNT LLAI shared RAM contents failure. Replace the IOP card. 

 
14 

MBRAMADR LLAI shared RAM address error. Replace the IOP card. 

 
15 

MBCHKMER LLAI shared RAM checksum error. Replace the IOP card. 

 
16 

ADROMERR ADP (LLAI only) ROM checksum 
failure. 

Replace the IOP card. 

 
17 

BADADPER Application processor (LLAI or STI) 
has a communication failure with the 
High-Performance I/O Link card. 

If the error persists, replace the IOP card. 

 
18 

ADSTRTUP ADP (LLAI only) failed on IOP 
startup. 

Replace the IOP card. 

 
19 

SCANORUN Input IOP overran its input scan. 
Inputs have been lost. 

Check for a "chattering" DI point. Another 
possible cause would be intermittently bad I/O 
link hardware. 

 
20 

SCANURUN DI IOP scan underrun. No longer used. No action required. 

 
21 

INPTFAIL Input point failure. Check which input is failing, then check the 
hardware for that input. Replace the hardware if 
required. 

 
22 

BADSECRG DO IOP card secondary regulator is 
not functioning. 

Replace the DO IOP card. 
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Table 62 IOP Box Soft Failure Error Codes 

Error 
Code 

Failure 
Mnemonic 

Description Corrective Action 

 
23 

OUTPUTFL Output point failure. Check which output is failing, then check the 
hardware for that output. Replace the hardware 
if required. 

 
24 

STCKLIM Internal stack usage in the 8051 
processor is close to the limit. 

Call TAC for assistance. 

 
25 

 Not used. N/A 

 
26 

DIAGCTFL Output loopback circuit is bad. Replace the appropriate IOP card. 

 
27 

ADPCOMFL I/O Link processor cannot gain 
access to the shared RAM. Input 
conversion will be prohibited. 

Replace the IOP card. 

 
28 

NOACLINE No external ac line is present in the 
LLAI. The 6 Vac is used for power 
noise cancellation. 

Check optical coupler and associated fuse on 
the backpanel. Check that the primary (left 
side)Power Supply Module in the Power 
System is installed and functional. 

 
29 

BADPLUGM Bad plug-in module on the FTA.  Replace the plug-in module. 

 
30 

VTESTFAL Test Volume Reference Failure. PV 
is set to NAN by the IOP. 

Replace the IOP card. 

 
31 

FTAMSMCH The FTA type and point configuration 
are mismatched. 

Replace the FTA type or reconfigure. 

 
32 

VZERO_FL Zero Reference Volume failure.The 
PV is set to NAN by the IOP. 

Replace the IOP card. 

 
33 

BADRJVAL LLAI reference junction value is bad. Check that the reference junction wire or 
jumper (P1) is correctly implemented on the 
FTA. 

 
34 

BADADPJP Probable RAM failure in ADP portion.  Replace the LLAI IOP card for the LLAI FTA. 

 
35 

ZEROCNFG Bad configuration byte passed to the 
ADP. 

Check the configuration. 

 
36 

FTA1FAIL LLMux or RHMUX: FTA 1 has a Soft 
failure. 

LLMux or RHMUX: Check FTA 1. 
SI: Correct the error condition at the device 
connected to FTA 1. 

 
37 

FTA2FAIL LLMux or RHMUX: FTA 2 has a Soft 
failure. 

LLMux or RHMUX: Check FTA 2. 
SI: Correct the error condition at the device 
connected to FTA 2. 

 
38 

CALBABRT Calibration of an IOP card has been 
aborted during the procedure. 

Check the precision voltage/resistance source 
for accuracy. Also, make sure that the correct 
calibration procedure is being followed 

 
39 

BADCALRF Calibration reference input is bad. Replace the HLAI. 
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Table 62 IOP Box Soft Failure Error Codes 

Error 
Code 

Failure 
Mnemonic 

Description Corrective Action 

 
40 

EEFAILED Output EEPROM write failure. If an HLAI or AO, replace the IOP. If an LLAI, 
replace the affected plug-in module. 

 
41 

VREFFAIL LLMUX FTA ref voltage failure If the problem persists replace the FTA 

 
42 

ADOUTUDF Analog to digital conversion value 
underflowed (HLAI only). 

Check the input wiring at the FTA; possible bad 
contact. Otherwise, replace the IOP card and/or 
the FTA. 

 
43 

ADOUTCAL HLAI A/D is out of calibration by more 
than ±3%.(refer to the “IOP 
Calibration Procedures” section). 

Calibrate or replace the IOP card (refer to the 
“IOP Calibration Procedures” section). 

 
44 

BADFLREG AO IOP failure selection register is 
bad. 

Replace the AO IOP card. 

 
45 

BDSNDTC Bad output module secondary latch. Replace the IOP. Use a Standby Manual device 
if nonredundant. 

 
46 

BDOUTBFR Bad output buffer. Replace IOP. Use Standby Manual device if 
nonredundant. 

 
47 

VCALFAIL Calibration reference out of range. Replace the IOP or recalibrate. 

 
48 

F1NOTCAL LLMux or RHMUX: FTA 1 is not 
calibrated. 
SI: FTA 1 write buffer has 
overflowed. 

LLMux or RHMUX: Calibrate FTA 1. 
SI: Reduce the number of writes to the FTA. 

 
49 

F2NOTCAL LLMux or RHMUX: FTA 2 is not 
calibrated. 
SI: FTA 2 write buffer has 
overflowed. 

LLMux or RHMUX: Calibrate FTA 2. 
SI: Reduce the number of writes to the FTA. 

 
50 

F1COM_FL LLMux or RHMUX: FTA 1 fails to 
communicate. 
SI: FTA 1 fails to communicate. 

Check the connection from the Power Adapter 
to FTA 1. If the FTA is missing, install the FTA. 
If the FTA is present, replace the FTA. 

 
51 

F2COM_FL LLMux or RHMUX: FTA 2 fails to 
communicate. 
SI: FTA 2 fails to communicate. 

Check the connection from the Power Adapter 
to FTA 2. If the FTA is missing, install the FTA. 
If the FTA is present, replace the FTA. 

 
52 

F1_IDERR FTA #1 is pinned as #1.  Verify/correct the FTA pinning. 

 
53 

F2_IDERR FTA #2 is pinned as #0.  Verify/correct the FTA pinning. 

 
54 

F1VREFFL FTA 1 has a reference voltage 
failure. 

Replace the FTA. 

 
55 

F2VREFFL FTA 2 has a reference voltage 
failure. 

Replace the FTA. 

 
56 

F1CAL_FL FTA 1 calibration procedure failed. Recalibrate the FTA. 
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Table 62 IOP Box Soft Failure Error Codes 

Error 
Code 

Failure 
Mnemonic 

Description Corrective Action 

 
57 

F2CAL_FL FTA 2 calibration procedure failed. Recalibrate the FTA. 

 
58 

LOSTSYNC Secondary IOP has lost 
synchronization. 

If the primary IOP is in OK, resynch with the 
START command. If the primary IOP is in IDLE, 
resynch with the IDLE command. 

 
59 

WRITENBL AO or DO IOP write enable failure. Replace the IOP at the earliest convenience. 
IOP failure can result in indeterminate outputs. 

 
60 

MLTINPFL Multiple input failure detected.  Replace the IOP. 

 
61 

REDNDIAG Redundancy diagnostic failure. If an AO, replace the FTA’s plug-in module  
after forcing IOP A to be the primary. 
If an HLAI, replace the IOPs one at a time 
following database synchronization. 

 
62 

Spare062   

 
63 

WRONG_H
W 

Wrong hardware revision for IOP 
redundancy 

Replace the IOP with an IOP that supports 
redundancy (proper hardware revision). 

 
64 

HWFIFOFL The DISOE Hardware FIFO 
diagnostic failed. The PVs of all 
points are set to BAD. 

Replace the IOP. 

 
65 

PRVRAMFL The DISOE Private RAM diagnostic 
failed. The PVs of all points are set to 
BAD. 

Replace the IOP. 

 
66 

SOECLKFL The DISOE clock failed. The PVs of 
all points are set to BAD. 

Replace the IOP. 

 
67 

PVVALDFL The PV validation diagnostic failed. 
The PVs of all points are set to BAD. 

Replace the IOP. 

 
68 

SOECNTFL The DISOE SOE counter diagnostic 
failed. 

Replace the IOP. 

 
69 

DTPATHFL Data path failure. Replace the FTA when convenient. 

 
70 

DTPATHTO Data path failure. Replace the FTA when convenient. 

 
71 

STAMCHFL The DISOE State Machine diagnostic 
failed. The PVs of all points are set to 
BAD. 

Recalibrate the FTA. 

72 
to 
255 

 Not used.  Not applicable. 
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Table 63 IOP Slot Soft Failure Error Codes 

Error Code Failure 
Mnemonic 

Description Corrective Action 

36 
to 
37 

 Not used. N/A 

38 CALBABRT Calibration of this slot has 
aborted. 

Check the precision voltage source for 
accuracy. 

39 
to 
41 

 Not used. N/A 

42 ADOUTUDF Analog to digital conversion 
value under flowed (HLAI only). 

Check the input wiring at the FTA; possible 
open contact. Otherwise, replace the IOP card 
and/or the FTA. 

43 
to 
255 

 Not used. N/A 

 
Additional Troubleshooting for EUCN nodes 

EHPM Node not coming to “ALIVE” state 
If an EHPM is not coming into the “ALIVE” state on the UCN Status Display, and it shows OFFNET, it 
could mean that the ENIM has not authenticated that EHPM. To resolve this problem: 
1. Check that the UCN Node Configuration for the ENIMs and EHPMs are checkpointed to the 

ENIMs, and that the ENIMs are freshly re-booted and re-loaded with this checkpoint. 
2. Check the UCN Node Configuration for the EHPM as to whether it is configured in the same ENIM 

network or not. 
3. Power cycle the EHPM to see if it helps to resolve the issue. 
4. Verify that the same EHPM is not configured in any other ENIM or any other Authentication Group 

in the same LCN. 

Authentication Group showing Zero (0) from the $FTESTS2 display 
If the $FTESTS2 Display details for a specific EUCN node (shown when an individual FTE status line is 
selected), shows an Authentication Group of “0” for any of the EUCN nodes, it could mean that the node 
is not authenticated by the ENIM. To resolve this problem: 
1. Check that the UCN Node Configuration for the ENIMs and EHPMs are checkpointed to the 

ENIMs, and that the ENIMs are freshly re-booted and re-loaded with this checkpoint. 
2. Check the UCN Node Configuration for the EHPM as to whether it is configured in same ENIM 

network or not. 
3. Power cycle the EHPM to see if it helps to resolve the issue. 
4. Verify that the same EHPM is not configured in any other ENIM or any other Authentication Group 

in the same LCN. 
5. Finally, check your switch configuration settings to make sure all nodes are properly configured at 

the switch level. 
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4.4 Smart Transmitter Interface 
Introduction 

A fault in an Smart Transmitter Interface (STI) point can be isolated to one of the following areas. 
• STI (STIM) IOP 
• Associated FTA 
• Smart Transmitter device 

STI IOP and FTA faults 
If a fault occurs in the STI (STIM) IOP or the FTA, the fault can be isolated by the same procedure as 
was described previously for other IOPs. 
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Analog Output IOPs, but it should improve your approach to locating, isolating, and correcting a 
problem. 

Considerations 
A knowledge of the information provided by the Universal Station displays, detailed in the “UCN Status 
Displays” section and discussions in early subsections of the “Fault Isolation” section is needed to 
understand a systematic troubleshooting procedure. Consider the following information and suggestions. 

Avoid removing IOP A 
If at all possible, do not remove IOP A. The IOP A is the IOP connected by cable to the FTA Cable A 
connector, J1, on the Analog Output FTA.  

IOP A preference 
Redundancy for the Analog Output IOPs is biased toward IOP A. A hardware bias exists because IOP B 
(the physical secondary) is connected to the Analog Output FTA through a switching module on the 
FTA, while IOP A (the physical primary) is connected directly to the FTA circuitry that interfaces the 
FTA’s field wiring outputs. 

Replacing the FTA switching module 
The switching module can be replaced without disturbing the FTA’s outputs when IOP A is the primary 
IOP because IOP A has a direct connection to the field wiring terminals, independent of the switching 
module’s presence. 

Switch to IOP A when a Soft failure occurs 
If the IOP pair has a Soft failure because of a redundancy hardware problem, and IOP B is the primary 
IOP BSF/SF** on the HPM Status display] and still in synch, it is important to switch to IOP A before 
proceeding. Once IOP A becomes the primary IOP, replacement of IOP B, or the switching module on 
the FTA, can occur without the loss of outputs to the field.  
• ** The “XX/YY” represents the status shown on the HPM Status display. The correct interpretation 

is that “XX” is IOP A, and “YY” is IOP B. The backup IOP is identified by either “BKP” or “BSF.” 
Consider use of an AO Standby Manual device 

If the user is conservative, you can always connect an Analog Output Standby Manual device to the FTA 
and then replace either the Analog Output IOP or the switching module on the FTA. However, you must 
realize that with the Analog Standby Manual device in place, all control points using these outputs will 
go into initialization. 
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OK/CNF [S] status 
If the HPM Status display indicates an OK/CNF [S]* status, or any combination of SF, IDL, or ISF for 
IOP A, the problem is either the cables are improperly wired to the FTA, or the FTA switching module is 
bad. Do not attempt to disrupt power to IOP A by toggling its upper retractor or remove the IOP. 
Additional information may be available in the “Status” field on the IOP’s Detail Status display. 
• * The [S] represents the synchronization status of the redundant IOP pair. The “S” has two 

background colors, red for SYNC_FAIL and yellow for SYNC_WARNING. A SYNC_FAIL 
status indicates the IOP has tried several times to synchronize the database between the IOPs with 
no success. The only way to reinitiate a synchronization for the IOP with a CFG status, from the 
Universal Station, is to send the present state of the communicating IOP to its redundant partner. For 
example, if the HPM Status display indicates OK/CFG [S], execute the RUN command for the pair. 
If the status is IDL/CFG [S], execute the IDLE command. You will see the red “S” change color to 
yellow as synchronization of the IOPs is attempted again. 

Replacing the switching module 
If it is determined that the switching module is bad, the switching module can be replaced without 
disturbing the field outputs, as long as IOP A is the primary IOP. 

[S] CNF/OK status 
If the HPM Status display indicates a *[S] CNF/OK status, or any combination of SF, IDL, or ISF for 
IOP B, the problem is either the cables are improperly wired to the FTA, or the switching module on the 
FTA is defective. If any of the FTA outputs are in the “on” state, a special problem exists because the 
removal of the switching module will result in the loss of control output to the device. 
• * The [S] represents the synchronization status of the redundant IOP pair. The “S” has two 

background colors, red for SYNC_FAIL and yellow for SYNC_WARNING. A SYNC_FAIL 
status indicates the IOP has tried several times to synchronize the database between the IOPs with 
no success. The only way to reinitiate a synchronization for the IOP with a CFG status, from the 
Universal Station, is to send the present state of the communicating IOP to its redundant partner. For 
example, if the HPM Status display indicates OK/CFG [S], execute the RUN command for the pair. 
If the status is IDL/CFG [S], execute the IDLE command. You will see the red “S” change color to 
yellow as synchronization of the IOPs is attempted again. 

Best solution when replacing switching module 
The best solution is to use the Analog Output Standby Manual device to hold the field outputs in a safe 
state while the IOP or switching module is replaced.  
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4.8 HPMM Card and Module Indicators 
Application of power 

When power is first applied to the HPMM, check the Power indicator on each HPMM card and the 
HPM UCN Interface module. The Power indicator should be illuminated whenever dc power is present.  

Status indicators and Alphanumeric display 
After a few seconds, the Status indicator on the High-Performance Communications/Control and 
High-Performance I/O Link cards should be illuminated and the alphanumeric display at the front of the 
High-Performance Communications/Control cards should display an code that indicates the HPMM is in 
the Alive state, such as Axxx.  

HPM UCN Interface module 
Either the Rx-A or Rx-B indicator at the front of the HPM UCN Interface module should be illuminated, 
indicating which UCN cable is active. Normally, the Transmit indicator will flicker to indicate 
communication with the Universal Control Network. 

Indicator functionality 
The following table describes the functionality of the indicators at the front of the High-Performance 
Communications/Control and High-Performance I/O Link cards, and the HPM UCN Interface module. 

Table 64 HPMM Card and Module Indicators 
 

Card/Module Type Indicator Functionality 

High-Performance 
Comm/Control 

Power 
Status 

The LED illuminates when power is applied to 
the HPMM card file. If the LED is not 
illuminated, check the Power System, the 
power cables to the card file, and the 
High-Performance I/O Link card. The 
High-Performance I/O Link card provides 
power to itself, the High-Performance 
Comm/Control card and the HPM UCN 
Interface module.  
When power is applied to the HPMM card file, 
the indicator illuminates and self-test begins. If 
the LED extinguishes after a few seconds, the 
self-test has encountered a Hard failure. 
The LED blinks once a second if the self-test 
encounters a failure. 
The LED remains on continuously if there are 
no failures. 

High-Performance 
I/O Link 

Power 
Status 

The LED should be illuminated when power is 
applied to the HPMM card file. If the LED is 
not illuminated, check the Power System and 
the power cables to the card file. The 
High-Performance I/O Link card provides logic 
power to itself, the High-Performance 
Comm/Control card, and the HPM UCN 
Interface module. A field replaceable 3.2 amp. 
fuse on the card provides overload protection 
for the +5 volt HPMM supply on this board. 
The Status LED illuminates when the HPMM 
personality has been successfully 
downloaded. If a failure occurs, the LED 
extinguishes. 
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Card/Module Type Indicator Functionality 

 
UCN Interface 
Module 
 

Power 
Transmit 
Rx-A 
Rx-B 
 

The LED is illuminated when power is applied 
to the HPMM card file. If the LED is not 
illuminated, check the Power System, the 
power cables to the card file, and the 
High-Performance I/O Link card. The 
High-Performance I/O Link card provides 
power to the card and the HPM UCN Interface 
module through a fuse which is mounted on 
the backpanel immediately behind the module 
itself..  
The LED flickers when transmitting data. This 
does not occur unless the HPMM is loaded or 
is in network test mode.  
Before the HPMM personality is downloaded, 
the LED will blink occasionally. 
The indicator illuminates (or flickers rapidly) 
when the UCN A cable is active. 
The indicator illuminates (or flickers rapidly) 
when the UCN B cable is active. 
 

High-Performance Comm/Control card Status indicator 
During power startup, the High-Performance Comm/Control card’s internal diagnostic tests should 
complete after approximately 10 seconds, and the Status indicator should stay on, indicating the 
diagnostic tests were successful. If the Status indicator does not stay on, the card has detected a 
hardware or firmware failure. 

High-Performance I/O Link card Status indicator 
The Status indicator does not indicate whether or not the High-Performance I/O Link card’s internal 
diagnostic tests were successfully completed. The Status indicator illuminates only after the HPMM’s 
personality has been has been successfully downloaded. A failure detected after the personality is loaded 
(HPMM is in operation) will cause the Status indicator to turn off. 
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HPM UCN Interface module Transmit indicator 
On the HPM UCN Interface module, the Transmit indicator is used to indicate that the card is 
transmitting data on the UCN and flickers periodically. Many times the off state of this indicator is very 
short. If the Network Interface Module (NIM) has not been downloaded and token passing has not 
begun, the Transmit indicator remains off. See the High-Performance Process Manager Checkout 
manual. 

Power and Status indicators 
Check the Power and Status indicators on both cards and the HPM UCN Interface module. If any of 
the indicators are off, troubleshoot the cause based on descriptions and checks previously described. 
Replace the failed card or module by using the appropriate procedure described in the “Removal and 
Replacement” section. 

HPMM fuse 
The HPMM card set is powered through a 3.2 A fast-action fuse on the High-Performance I/O Link card. 
If the fuse is blown, power to the entire HPMM card set is removed. If either HPMM cards or its UCN 
Interface module has its Power indicator illuminated, the status of the fuse on the High-Performance I/O 
Link card is good.  

UCN Interface Module fuse 
The UCN Interface Module is supplied regulated dc power from the High-Performance I/O Link card 
through a 2 amp. fuse on the backpanel. This fuse is located immediately to the right of the leftmost 
connector on the backpanel. Removal of the UCN Interface Module is required to gain access for 
replacement of this fuse. 
Note: If the same 7-Slot or 15-Slot card file is used as an IOP card file, the fuse will provide power 
protection for the IOP (and associated FTA) in the leftmost card slot. 

HPMM Card extractors 
If the upper card extractor on either the High-Performance Communications/Control card or High-
Performance I/O Link card is unlocked and lifted slightly, power is disconnected from the card.  
The 24 Vdc from the Power System is distributed on the card file backpanel from the backpanel’s power 
connectors to the High-Performance Communications/Control card. On the card, it passes through a 
switch that is controlled by the upper card extractor back through the backpanel to the High-Performance 
I/O Link card.  
On the High-Performance I/O Link card, it passes through a switch that is controlled by the upper card 
extractor, through a 3.2 Amp. fuse, to the a voltage converter on the card that produces +5 Vdc that is 
distributed internally to the High-Performance I/O Link card and externally through the backpanel to the 
High-Performance Communications/Control, and the UCN Interface module. 
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4.9 HPMM Alphanumeric Display 
Introduction 

The High-Performance Comm/Control card has a four character alphanumeric display at the front of the 
card that provides the following types of diagnostic information. 
• Runtime Operation – Provides indication of normal HPMM operation which includes the HPMM 

state, primary/secondary status, and UCN node address (number). 
• Failure Status – Display startup, or UCN load or Runtime failure status information 
• Cold/Warm Startup Diagnostics – Displays the STRT status during the startup diagnostic tests, 

system bootstrap operations, and software integrated checks. 
Detailed Display switch 

The amount of detailed information that is displayed can be conditionally enabled by the use of the 
Detailed Display switch that is located in a recess behind the front panel on the High-Performance 
Comm/Control card. Use of the switch determines whether detailed information such as test sequence 
numbers or non-detailed messages that indicate the general phase of HPMM 
validation/transition/operation. In general, the Detailed-display switch is used primarily for detailed Hard 
failure analysis. 

Rapidly changing of display contents 
When the Detailed Display mode (switch) is enabled, the alphanumeric display will frequently show a 
rapidly changing display content as the various detailed sequences are cycled through. It is impossible to 
distinguish each unique sequence number displayed. The value lies in the test number/indication 
displayed when a particular sequence fails to complete (hangs). 
Detailed HPMM sequence tables are provided in subsection “HPMM Alphanumeric Display” (“Fault 
Isolation” section). 

Alphanumeric Display Format 
The High-Performance Comm/Control card has a four digit alphanumeric display. Generally, the left one 
or two most significant positions on the display indicate the state of the HPMM with alpha characters, 
and the right two positions on the display indicate either a test sequence number or a UCN node number 
with numeric characters. In addition, there are generic text messages that describe the overall phase of 
the HPMM. 
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UCN node number 
When displaying the UCN node number, it is important to realize that the HPMM has no concept of 
redundancy while in the Alive, Loading, or Fail state. Therefore, at best, the HPMM knows the user 
configured UCN node number (pinned odd address only) and the physical card file number (pinned), and 
whether it resides in a 7 or 15 slot HPM backpanel. This information produces the following methods of 
uniquely displaying a UCN node number at all times. 
• Fnn nn represents the user configured decimal UCN node number (01-64) preceded by a physical 

position indicator during the Alive, Loading. and Fail HPM states.  
• The actual physical position indicators are represented as “L” and “R” to indicate residency in a 7-

Slot card file and “1” and “2” to indicate residency in the file-1 and file-2 15-Slot 
backpanels.Although this information is inconsistent when viewed from the LCN, it eliminates the 
ambiguity of having another HPMM node in the Alive, Loading, or Fail state display the identical 
UCN node number of its redundant partner in the Idle or OK state. 

• nn nn represents the decimal UCN node number (01-64) during normal HPMM Runtime 
operation. The primary (or nonredundant configured) HPMM node displays the user configured 
odd node address, and the secondary HPMM, if configured and loaded, displays the even node 
address. This is consistent with the information that is viewed from the LCN. 

Format descriptions 
Using the UCN node number conventions described on the previous page, the alphanumeric display 
formats are described in the following table. 

Table 65 Alphanumeric Display Formats 
 
Condition Format Description 

  Afnn A = Alive 
f = actual physical position indicators (as “L” and “R” to indicate residency in a 7-Slot 
card file and “1” and “2” to indicate residency in the file-1 and file-2 15-Slot 
backpanels) 
nn = user configured decimal UCN node number (01-64) 
Indicates the successful Cold startup of the HPMM Communications processor. In this 
state the Communications processor loops indefinitely while performing background 
diagnostics and waiting for a UCN download to occur. The Control processor and I/O 
Link processor are held initialized. This display message blinks at a 1/2 second rate to 
indicate the Communications processor is still running. 

Backup State B nn Indicates the personalities of the Communications, Control, and I/O Link processors 
have been loaded into the secondary HPMM, or the primary HPMM has successfully 
transitioned to the synchronized secondary status. This display does not blink. 

Backup Soft 
Fail State 

BSnn Indicates that the HPMM has transitioned to the Backup Soft Fail state. 
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Condition Format Description 

Test 
Sequence  
Number 

Txx The display provides the hexadecimal test sequence number, “xx,” which is performed 
during a HPMM Startup. The test sequence numbers are unique for both the 
Communications and Control processors. (See Table 4-1 for a complete list) The test 
sequence numbers are displayed only when the detailed-display mode (switch) has 
been previously enabled (since the last power cycle). Otherwise, the appropriate 
generic message is displayed  
(for example, STRT, Afnn, SWAP). 

 

Format descriptions 
Using the UCN node number conventions described earlier in this section, with TPN R684, the 
alphanumeric display formats for an EHPM are described in the following table. 

Table 66 EHPM Alphanumeric Display Formats 
 

Format Description 

STRT Begin Communications processor firmware based tests.   
For an EHPM, depending on whether a BootP server is configured or not, the STRT 
text may show for a longer time period. 

Afnn A = Alive 
f = actual physical position indicators (as “L” and “R” to indicate residency in a 7-Slot 
card file and “1” and “2” to indicate residency in the file-1 and file-2 15-Slot 
backpanels) 
nn = user configured decimal UCN node number (01-64) 
Indicates the successful Cold startup of the HPMM Communications processor. In this 
state the Communications processor loops indefinitely while performing background 
diagnostics and waiting for a UCN download to occur. The Control processor and I/O 
Link processor are held initialized. 

UCN It is a text indication that the EHPM’s UCN Node address is about to be displayed. 

<this UCN node 
number> 

The EHPM’s UCN Node address which is configured from its HPM backplane 
switches. 

INDX The FTE device index.  This indicates the value from the hardware’s rotary switches. 

<this FTE device 
index> 

The EHPM’s FTE Device Index value. 

IP Internet Protocol Address of the node.  The last octet is set by the FTE device index. 

<First IP address 
octet> 

The first octet of the IP Address. 

<Second IP address 
octet> 

The second octet of the IP Address. 

<Third IP address 
octet> 

The third octet of the IP Address. 

<Fourth IP address 
octet> 

The fourth octet of the IP Address.  Matches the FTE Device Index from the EHPM 
FTE Interface card’s hardware rotary switches. 
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TIP 
• The display message listed in the table above blinks at a 1/2 second rate 

to indicate the Communications processor is still running. 
• During an HPM personality load for an EHPM node, the message 

continues to scroll and repeat. However, the Afnn will be replaced with 
Lfnn (L=Loading). 

• While loading, the display changes to continuously flash Lfnn.  It 
continues to flash Lfnn until the EHPM node is fully loaded. 
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Unsynchronized secondary HPMM 
Note that a unsynchronized secondary HPMM displays I nn instead of B nn since this is a transitional 
state. 

Notification Displays 
In addition to the standard display formats, the alphanumeric display provides the user with special event 
notification. Notification messages blink at a 1/2 second rate. 

Soft failure 
Soft failure conditions which require more than a blinking Status LED are also conveyed through the 
Alphanumeric display as user notification messages. 
Note that any Soft failure status is indicated by the blinking Status LED on the  
High-Performance Comm/Control card. This is true for the entire Process Manager family 

Message descriptions 
The notification messages are described in the following table. 

Table 67 User Notification Message Formats 
 

Message Format Description 

Control Processor 
Failure 

FCTL Notifies the user that the Control processor has failed in a nonredundant 
HPMM configuration. Since this is considered a Soft failure condition, the 
High-Performance Communications/Control card’s Status indicator blinks 
at a 1/2 second rate.  

Factory Test FTST Notification that the Factory Test mode is enabled. At this point, a subset 
of startup diagnostics has been successfully completed, the Comm 
Console Emulator has been initialized, and the Communications processor 
lops indefinitely. The Control and I/O Link processors are held in the reset 
state.  
Note the LLC initialization does not occur when the Factory Test mode is 
enabled. 

I/O Simulation Mode SIML Notifies the user that the Communications and Control processors are 
executing I/O simulation software. This display blinks at a 1/2 second rate. 

UCN Token Holder 
Test 

UTST Notifies the user that the UCN Token Holder Test mode has been invoked 
through a backpanel jumper. (For factory use only.) 

Cold HPMM Startup Display Sequences 

Cold start scenarios 
A cold HPMM Startup is done any time that power is applied to the HPMM card set and the contents of 
the HPMM memory is not valid. A Cold Startup is also performed when the RECOVER target on the 
HPM Status display is used to reset a Hard failure condition in the HPMM. 
When an HPMM Cold Startup is performed, only the Communications processor is released from reset 
and it executes from the Startup and Base Utilities firmware. Therefore, the information displayed during 
startup reflects the Communications processor’s powerup diagnostics, followed by the transition to the 
HPMM Alive state.  

Startup sequence 
An example of a (short) HPMM Startup display sequence is listed in  
The following table for the Detailed Display mode and non-Detailed Display mode. 

Table 68 Alphanumeric Display for a Normal Startup Sequence 
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Detailed 
Display 

Non-Detailed 
Display  

Description 

STRT STRT Begin Communications processor firmware based 
tests. 

T 0D STRT Global DRAM EDAC sweep 

T 13 STRT Global DRAM initialization 

T 17 STRT Comm Local RAM destructive pattern test 

T 1B STRT Comm Local RAM initialization 

T 21 STRT UCN TBC Private RAM destructive pattern test 

T 25 STRT UCN TBC Private RAM Initialization 

T 4F STRT Initialize the (FW resident) LLC Communications layer 

A139 A139 Alive state (file 1, UCN node 39) 

Startup/Factory Test mode sequence 
If the Factory Test mode had been selected, the Startup sequence would end prior to LLC initialization as 
listed in the following table for the Detailed-display mode and non-Detailed Display mode. 

Table 69 Alphanumeric Display for Startup/Factory Test Mode Sequence 
 

Detailed 
Display 

Non-Detailed 
Display 

Description 

STRT STRT Begin Communications processor firmware based 
tests. 

T 0D STRT Global DRAM EDAC sweep 

T 13 STRT Global DRAM initialization 

T 17 STRT Comm Local RAM destructive pattern test 

T 1B STRT Comm Local RAM initialization 

T 21 STRT UCN TBC Private RAM destructive pattern test 

T 25 STRT UCN TBC Private RAM Initialization 

T 4C STRT Transition to the FW Alive state 

AR00 AR00 Alive state (UCN node 00, Right file position) 

FTST FTST Factor Test mode notification 

AR00 AR00 Status is displayed for 1/2 second. 

FTST FTST Notification is displayed for 1/2 second. 

Startup/HPMM failure sequence 
An HPMM failure occurs during or after a Startup results in alternating failure and Communications 
processor Hard failure code. This is dependent upon whether the Detailed Display mode (switch) is 
enabled. The description in the following table is an example of a sequence when a spurious interrupt 
failure occurs listing both the Detailed Display mode and non-Detailed Display mode. 
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Table 70 Alphanumeric Display for HPMM Cold Startup Failure Sequence 
 

Detailed 
Display 

Non-Detailed 
Display 

Description 

A239 A239 Alive state (file 2, UCN node 39) 

F239 F239 Failure (file 2, UCN node 39) 

COMM F239 Flag – Communications processor failure code 
follows 

0057 F239 Communications processor failure: bad or 
unexpected exception. 

CTRL F239 Flag – Control processor failure code follows. 

NULL F239 Control processor failure code. No failure reported 
(because Control processor was still being held in 
reset condition at this point). 

   

The failure pattern repeats  

COMM F239 Flag – Communications processor failure code 
follows. 

. 

. 

. 

F239 . 
. 
. 

 

 
ATTENTION 
The non-Detailed Display mode blinks at a 1/2 second rate when the failure is displayed. 

 
HPMM Load display sequence 

The HPMM remains in the Alive state until a UCN download is initiated at the Universal Station. 
Midway through the loading process, the Control processor is released from reset to perform its local 
Startup diagnostics. The loading then continues by using the Communications processor.  

Alphanumeric display sequence for HPMM load 
An example of the Alphanumeric display sequence during the personality download process is listed in 
the following table for the Detailed Display mode and non-Detailed Display mode. 

Table 71 Alphanumeric Display for Load Sequence 
 

Detailed 
Display 

Non-Detailed 
Display 

Description 

AR07 AR07 In the Alive state (right file, UCN node 7). 

LR07 
. 
. 
. 

LR07 
. 
. 
. 

Start the Communications processor’s personality 
image download. 
Display blinks at 1/2 second rate. 

LR07 LR07 Complete Communications processor personality 
image download. 
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Detailed 
Display 

Non-Detailed 
Display 

Description 

T 5B LR07 Initialize the (SW resident) LLC Communications 
layer. 

LR07 
. 
. 
LR07 

LR07 
. 
. 
LR07 

Start Control processor personality image 
download.  
 
Continue with Control processor personality 
download. 

T 5E LR07 Monitor Control processor local State Change (i.e. 
release Control processor from the reset state). 

T 70 LR07 Control processor Local RAM destructive pattern 
test. 

T 98 LR07 Control processor transition to the SW Alive state. 

LR07 
. 
. 
. 
LR07 

LR07 
. 
. 
. 
LR07 

Continue with the Control processor personality 
image download (i.e. Control Local RAM portion). 
Complete the Control processor personality image 
download. 

T A5 LR07 I/O Link RAM destructive pattern test. 

T B4 LR07 Transition I/O Link processor to Idle state. 

T FB LR07 Backup Local RAM into Global RAM. 

T FE LR07 Transition to MTOS. 

I 07 I 07 HPMM download is completed. This is the HPMM 
idle state. (The Idle state display does not blink.) 

 

 
ATTENTION 
• The Lxxx message blinks at a 1/2 second rate. 
• During an HPM personality load for an EHPM node, the message continues to scroll and 

repeat.  However, the Afnn is replaced with Lfnn. After loading halfway (approximately 2.5 
minutes), the display changes to constantly flash Lfnn instead of scrolling the original 
detailed information.  It continues to flash Lfnn until the EHPM node is fully loaded. 

 
Nonredundant HPM Failure Sequences (After Load) 

Comm or I/O Link processor failure (nonredundant HPMM) 
A Communications or I/O Link processor failure of a nonredundant HPMM (after transitioning to the 
Idle or Run state) results in a blinking Fxxx indication. It enables the detailed display mode using the 
Detailed Display switch results in a sequenced Fail/Comm error/Control error display.  
The following table lists the display sequence for both the Detailed Display and non-Detailed Display 
modes. 

Table 72 Communications/I/O Link Processor Failure Display Sequence 
 

Detailed 
Display 

Non-Detailed 
Display 

Description 
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OK39 OK39 In the Run state (UCN node 39). This display 
does not blink. 

F239 F239 Fail (UCN node 39, file position 2) The Non-
detailed failure display blinks at a 1/2 second 
rate. 

COMM F239 Flag – Communications processor failure 
follows. 

0010 F239 Communications processor failure: Local RAM 
parity error. 

CTRL F239 Flag – Control processor error code follows. 

FFF3 F239 Control processor failure code: No response 
from Communications processor. 

 F239 Failure display repeats 

F239 F239 Fail (UCN node 39, file position 2) 

COMM F239 Flag – Communications processor failure 
follows. 

Control processor failure (nonredundant HPM) 
A Control processor failure of a nonredundant HPM (after transitioning to the Idle or Run state) results in 
a sequencing display of IDLE or OK alternating with FCTL. If the Detailed Display mode (switch) is 
enabled, a failure code is displayed in the sequence. The following table lists the sequences. 

Table 73 Control Processor Failure Display Sequence 
 

Detailed 
Display 

Non-Detailed 
Display 

Description 

OK39 OK39 In the Run state (UCN node 39). This display 
does not blink. 

SF39 SF39 Run Soft Fail state. (UCN node 39) 

COMM FCTL Flag – Communications processor failure code 
follows. 

NULL SF39 Communications processor failure. No failure 
reported. 

CTRL FCTL Flag – Control processor failure code follows. 

004E SF39 Control processor failure code: No response 
from Communications processor 

blank FCTL  

Detailed Display error sequence repeats 

SF39 SF39 Run Soft Fail state. (UCN node 39) 

COMM FCTL FLag -- Communications processor failure code 
follows. 
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HPMM RAM Retention Startup Sequence 
An HPMM RAM Retention startup is performed whenever power is restored and the CMOS memory 
battery backup was successful in maintaining the integrity of the operating personality software and 
database in the RAM memory. 
When an HPMM RAM Retention Startup process is performed, only the Communications processor is 
initially released from reset and executes from the Startup and Base Utility firmware. Once a RAM 
Retention Startup is considered possible, program execute control is transferred to the previously loaded 
Communications processor software image. The Control processor and I/O Link processors are then 
released so that they can verify their respective Startup conditions. The following table lists a HPMM 
RAM Retention startup to  Run state. 

 
ATTENTION 
Due to security authentication in the EUCN network, at least one ENIM must 
be up and running in order for an EHPM node to be able to perform a RAM 
Retention startup. The EHPM is re-authenticated during a RAM retention 
restart, and the ENIM is the master authenticator node. 

 

 
ATTENTION 
Due to the processor restart time of the EHPM, the RAM Retention response 
time for the EHPM is slightly longer than that of a HPM. 

Table 74 RAM Retention Startup Display Sequence 
 

Detailed 
Display 

Non-Detailed 
Display 

Description 

OK39 OK39 In the Run state (UCN node 39). This display does 
not blink. 

STRT STRT Communications processor based tests 

T 0D STRT Global DRAM EDAC sweep 

T 13 STRT Global DRAM initialization 

T 17 STRT Communications processor Local RAM destructive 
pattern test 

T 1B STRT Communications processor Local RAM 
initialization 

T 21 STRT UCN TBC Private RAM destructive pattern test 

T 25 STRT UCN TBC Private RAM initialization 

T 3E STRT Communications processor builds memory 
reference table. 

T 59 STRT Transition to the SW Alive state. 

T 5E STRT Monitor Control processor local state change (i.e 
release Control processor from reset state) 

T 70 STRT Control processor Local RAM destructive pattern 
test 

T 76 STRT Control processor Local RAM initialization 
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Detailed 
Display 

Non-Detailed 
Display 

Description 

T 8E STRT Control processor builds memory reference table 

T A5 STRT I/O Link RAM destructive pattern test 

T B4 STRT Transition I/O Link processor to the Idle state. 

T FE STRT Transition to MTOS 

OK39 OK39 Run state (UCN node 39) 

HPMM Redundancy Display Sequences 
Each redundant HPMM partner conforms to the Startup sequences as described earlier in this section. In 
addition, upon receiving a Swap command, the primary HPMM temporarily displays the SWAP text 
while transitioning to a secondary status. However, there is no visible delay while the secondary HPMM 
transitions to a primary status. An example of the this sequence is given in the table below. 

SWAP sequence (Detailed Display mode) 
An example of a display sequence during the HPMM swapping process with the Detailed Display mode 
enabled is listed in the following figure for HPMM 1 and HPMM 2. 

Table 75 Alphanumeric Display for HPMM Swapping Sequence (Detailed Display Mode) 
 

HPMM 1 HPMM 2 Description 

OK39 B 40 Run state (UCN node 39 = primary/UCN node 40 = Backup ) 

SWAP OK39 HPMM swap command received 

T 17 OK39 Communications processor Local RAM destructive pattern 
test 

T 1B OK39 Communications processor Local RAM initialization 

T 21 OK39 UCN TBC Private RAM destructive pattern test 

T 25 OK39 UCN TBC Private RAM initialization 

T 3E OK39 Communications processor builds memory reference table. 

T 59 OK39 Transition to the SW Alive state. 

T 5E OK39 Monitor Control processor local state change  
(i.e release Control processor from reset state). 

T 70 OK39 Control processor Local RAM destructive pattern test. 

T 76 OK39 Control processor Local RAM initialization. 

T 8E OK39 Control processor builds memory reference table. 

T A5 OK39 I/O Link RAM destructive pattern test. 

T B4 OK39 Transition I/O Link processor to the Idle state. 

T FE OK39 Transition to MTOS. 

SYNC OK39 Secondary HPMM performing database synchronization. 

B 40 OK39 HPMM swap complete. 
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SWAP sequence (non- Detailed-Display mode) 
If the Detailed Display mode is not enabled, then the swap sequence described on the previous page 
would not display any of the test sequence numbers as listed in the following table for HPMM 1 and 
HPMM 2. 

Table 76 Alphanumeric Display for HPMM Swapping Sequence (Non-Detailed Display 
Mode) 

 
HPMM 1 HPMM 2 Description 
OK39 B 40 Run state (UCN node 39). 
SWAP OK39 HPMM swap command received. 
SWAP 
SWAP 

OK39 
OK39 

HPMM 1 begins RAM Retention startup diagnostics. 
HPMM 1 completes RAM Retention startup diagnostics. 

SYNC OK39 Secondary HPMM performs database synchronization 
B 40 OK39 HPMM swap complete. 

HPMM failover 
In the event of an HPMM failover, the primary HPMM transitions to the Fail state and the secondary 
HPMM becomes the primary. 

Failover sequence (Detailed Display mode) 
An example of a display sequence for a failover when a RAM parity error occurs with the Detailed 
Display mode enabled is listed in the following table for HPMM 1 and HPMM 2. 

Table 77 Alphanumeric Display for Failover HPMM Swapping Sequence (Detailed Display 
Mode) 

 
HPMM 1 HPMM 2 Description 
OK39 B 40 Run state (UCN node 39) 
F139 OK39 HPMM 1 failure 
COMM OK39 Flag -- Communications processor Hard failure code is next 
0010 OK39 HPMM 1 Communications processor failure: Local RAM 

parity error 
CTRL OK39 Flag -- Control processor Hard failure code is next 
FFF3 OK39 HPMM (file 1) Control processor failure: No response from 

Communications processor. 
Blank OK39  
F139 OK39 HPMM 1 failure 
COMM OK39 Flag -- processor Hard failure code is next 
0010 OK39 HPMM 1 Communications processor failure: Local RAM 

parity error 
CTRL OK39 Flag -- Control processor Hard failure code is next 
FFF3 OK39 HPMM (file 1) Control processor failure: No response from 

Communications processor 
The above failure pattern repeats indefinitely or until the Detailed-display mode is 
disabled. 
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Failover display sequence (non- Detailed Display mode) 
An example of a display sequence for a failover when a RAM parity error occurs with the Detailed 
Display mode not invoked is listed in the following table for HPMM 1 and HPMM 2. 

Table 78 Alphanumeric Display for Failover HPMM Swapping Sequence (Non-Detailed 
Display Mode) 

 
HPMM 1 HPMM 2 Description 

OK39 B 40 Run state (UCN node 39) 

F139 OK39 HPMM 1 failure 

blank   

F139 OK39 HPMM 1 failure 

blank   

The failure pattern repeats and blinks (F139, blank, F139, blank, - - -.) 

HPMM Alphanumeric Display Blanking 
The HPMM’s Communications processor is the designated owner of the Alphanumeric display and is 
responsible for maintaining the display with current information. In the event of a Communications 
processor failure, it is undesirable for the alphanumeric display to latch erroneous information. To 
prevent this situation from occurring, the alphanumeric display is blanked by the hardware if the 
Communications processor Watch Dog Timer (WDT) times out. This covers any ungraceful 
Communications processor failures scenarios. 
It is possible to override the alphanumeric display blanking by pressing and holding the Detailed Display 
switch on the High-Performance Comm/Control card. The information gained by doing this cannot be 
guaranteed to be correct or meaningful. 

Control processor WDT timeout 
In the event of a HPMM Control processor Watch Dog Timer (WDT) timeout, the operation of the 
alphanumeric display is unaffected except that the Communications processor displays the appropriate 
failure information to indicate that the Control processor’s WDT has timed out.  
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HPMM Diagnostic Tests List 

Test List 
The following table lists all of the existing HPMM diagnostic tests. They are listed in step number order. 
These diagnostic tests are not necessarily executed in sequential order. The sequences were defined 
earlier in this section. 

Table 79 HPMM Diagnostic Test List 
 

Sequence 
Number 

Label Description 

00 None Null sequence number 
01  Spare 
02 CMF_ROMTST ROM checksum validation 
03  Spare 
04  Spare 
05 CMF_CPUTST CPU Register test 
06  Spare 
07 CMF_QKDRAM Quick DRAM accessibility test 
08  Spare 
09 CMF_GRMSYS Initialize system portion of Global DRAM 
0A  Spare 
0B CMF_ASICREG ASIC Register accessibility test 
0C  Spare 
0D CMF_GRMPAR Global DRAM EDAC sweep 
0E  Spare 
0F CMF_GRMDRT Global DRAM destructive pattern test 
10  Spare 
11 CMF_GRM_BWL Global DRAM B/W/L decode test 
12  Spare 
13 CMF_GRMCLRR Global DRAM initialization 
14  Spare 
15 CMF_GRMPCHK Global DRAM EDAC circuitry test 
16  Spare 
17 CMF_LRMDRT Local SRAM destructive pattern test 
18  Spare 
19 CMF_LRM_BWL Local SRAM B/W/L decode test 
1 A  Spare 
1 B CMF_LRMCLRR Local SRAM initialization 
1 C  Spare 
1 D CMF_LRMPCHK Local SRAM parity circuitry test 
1 E  Spare 
1 F CMF_PRMPCHK UCN TBC Private SRAM parity circuitry test 
20  Spare 
21 CMF_PRMDRT UCN TBC Private SRAM destructive pattern test 
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Sequence 
Number 

Label Description 

22  Spare 
23 CMF_PRM_BW UCN TBC Private SRAM B/W decode test 
24  Spare 
25 CMF_PRMCLRR UCN TBC Private SRAM initialization 
26  Spare 
27  Spare 
28 CMF_BLDVECT Build Exception Vector table 
29  Spare 
2A CMF_BLDMRF Build Memory Reference table 
2B  Spare 
2C  Spare 
2D  Spare 
2E  Spare 
2F  Spare 
30  Spare 
31 CMF_TIMER Timer comparison test 
32  Spare 
33  Spare 
34 CMF_GETSLOT Get Slot address and verify odd parity 
35 CMF_GETFILE Get File address and verify odd parity 
36 CMF_GETUCN Get UCN address and verify odd parity 
37  Spare 
38  Spare 
39 CMF_EEPRMC COMM/CTRL Serial EEPROM access test 
3A  Spare 
3B CMF_EEPRMU UCN l/F Serial EEPROM access test 
3C  Spare 
3D  Spare 
3E CMF_FV_EXC Force and verify Exception test 
3F  Spare 
40  Spare 
41 CMF_COLD HPM COLD startup 
42  Spare 
43 CMF_WARM HPM RAM retention startup 
44  Spare 
45  Spare 
46 CMF_RBLDVEC Rebuild Exception Vector table 
47  Spare 
48  Spare 
49 CMF_CEINIT FW Console Emulator initialization 
4A CMF_PRCTYPE Verify correct processor type 
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Sequence 
Number 

Label Description 

4B  Spare 
4C CMF_ALIVE Transitions to the (FW) Alive state 
4D  Spare 
4E  Spare 
4F CMF_LLCINIT Initialize the LLC UCN layer 
50 CMS_BLDEXC Build Exception Vector table 
51  Spare 
52  Spare 
53 CMS_CEINIT SW Console Emulator initialization 
54  Spare 
55  Spare 
56 CMS_FLASHRW Build Exception Vector table 
57  Spare 
58  Spare 
59 CMS_ALIVE Transitions to the (SW) Alive state 
5A  Spare 
5B CMS_LLCINIT Initialize the LLC UCN layer 
5C  Spare 
5D  Spare 
5E CMS_MON_CTL Monitor Control Local state change 
5F  Spare 
60  Spare 
61 CTS_CPUTST CPU Register test 
62  Spare 
63  Spare 
64 CTS_QKDRAM Quick DRAM accessibility test 
65  Spare 
66  Spare 
67 CTS_GRMSYS Initialize system portion of Global DRAM 
68  Spare 
69  Spare 
6A CTS_ASICREG ASIC Register accessibility test 
6B  Spare 
6C  Spare 
6D CTS_GRMPCHK Global DRAM EDAC circuitry test 
6E  Spare 
6F  Spare 
70 CTS_LRMDRT Local SRAM destructive pattern test 
71  Spare 
72  Spare 
73 CTS_LRM_BWL Local SRAM B/W/L decode test 
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Sequence 
Number 

Label Description 

74  Spare 
75  Spare 
76 CTS_LRMCLRR Local SRAM initialization 
77  Spare 
78  Spare 
79 CTS_LRMPCHK Local SRAM parity circuitry test 
7A  Spare 
7B  Spare 
7C CTS_BLDVECT Build Exception Vector table 
7D  Spare 
7E  Spare 
7F  Spare 
80  Spare 
81  Spare 
82 CTS_BLDDMRF Build Memory Reference table 
83  Spare 
84  Spare 
85 CTS_TIMER Timer comparison test 
86  Spare 
87  Spare 
88 CTS_TRKRAM Tracking Mechanism test 
89  Spare 
8A  Spare 
8B CTS_CEINIT Console Emulator initialization 
8C  Spare 
8D CTS_FV_EXC Force and verify Exception test 
8E  Spare 
8F CTS_PRCTYPE Verify correct processor type 
90  Spare 
91  Spare 
92 CTS_COLD HPM COLD startup 
93  Spare 
94  Spare 
95 CTS_WARM HPM RAM Retention startup 
96  Spare 
97  Spare 
98 CTS_ALIVE Transitions to the (SW) Alive state 
99  Spare 
9A  Spare 
9B CTS_LR_BKUP Backup the Local RAM to Global RAM 
9C  Spare 
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Sequence 
Number 

Label Description 

9D  Spare 
9E CTS_MTOS Transitioning to MTOS 
9F 
to 
A1 

 Spare 

A2 CMS_PRGFLASH Program the Flash ROM 
A3  Spare 
A4  Spare 
A5 CMS_I OLD RT I/O Link SRAM destructive pattern test 
A6  Spare 
A7 CMS_IOL_BWL I/O Link SRAM B/W/L decode test 
A8  Spare 
A9 CMS_IOLCLRR I/O Link SRAM initialization 
AA  Spare 
AB CMS_IOLPCHK I/O Link SRAM parity circuitry test 
AC  Spare 
AD CMS_GB_PCHK Global Bus parity circuitry test 
AE  Spare 
AF CMS_EEPRMI I/O Link Serial EEPROM access test 
B0  Spare 
B1  Spare 
B2 CMS_IOL1 RST Release I/O Link #1 from reset 
B3  Spare 
B4 CMS_IOL1 IDL Transition I/O Link #1 to IDLE 
B5  Spare 
B6  Spare 
B7 CMS_IOL1 RUN Transition I/O Link #1 to RUN 
B8  Spare 
B9 CMS_IOL2RST Release I/O Link #2 from reset 
BA  Spare 
BB CMS_IOL2IDL Transition I/O Link #2 to IDLE 
BC  Spare 
BD CMS_IOL2RUN Transition I/O Link #2 to RUN 
BE 
to 
FA 

 Spare 

FB CMS_LR_BKUP Backup the Local RAM to Global RAM 
FC  Spare 
FD  Spare 
FE CMS_MTOS Transitioning to MTOS 
FF  Spare 
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4.10 HPM Alternate Private Path 
Overview 

This maintenance procedure allows the redundant operation of the HPM to be restored after the failure of 
certain Private Path interface components in a primary HPM Comm/Control card. 

Background 
HPM Private Path failures can occur where the secondary HPMM fails, but the primary HPMM has the 
failed hardware. The failure itself does not interrupt control, but redundant HPMM operation cannot be 
restored until the primary HPMM is repaired, requiring control to be shut down.  
When the Private Path fails and the software cannot determine which HPMM controller contains the 
defective hardware, the software will fail the secondary HPMM controller. This assumption minimizes 
the probability that control will be lost. If the software were to fail over, there would be no way to fail 
back should the secondary HPMM be unable to assume control.  
If the defective hardware is in the primary HPMM, the standard Private Path cannot be used to restore 
redundant HPMM operation unless control is shut down and the primary HPMM controller is replaced. 
The HPM has an Alternate Private Path. The Alternate Private Path contains an independent set of 
interface drivers and receivers that can be used to restore redundant HPMM operation should the 
standard Private Path drivers or receivers fail. The Alternate Private Path is intended for temporary use 
only. It is not mechanically robust enough for continuous use. 

When to use the procedure 
This procedure should be used only when the all of the following conditions are true. 
• A failure has been reported for the secondary HPM Comm/Control card of a redundant HPMM pair 

with the failure code indicating a Private Path failure. 
• After replacing the secondary HPM Comm/Control card and the backpanel redundancy cable, the 

secondary HPMM loads without error but will not synchronize with the primary HPMM. 
• The Primary HPMM is still controlling the process. 

When these conditions exist, it is reasonable to assume that the secondary HPMM is functional and that 
the primary HPM Comm/Control card’s Private Path interface circuits have been damaged. 
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Card Type Indicator Functionality 

Serial Interface Power 
Status 

Indicates that power is present on the FTA. 
One of the following indicator status conditions exists. The conditions are listed in 
the order of importance. 
Not lit: This condition exists only when the FTA is in a  Hard failure state. 
Slow blink: This condition indicates that the FTA has not (Symmetrical 1 sec. 
blink) received a Time Out Gate (TOG) refresh from the  SI IOP within 10 
seconds. 
Fast blink: This condition indicates that one or more Array (Symmetrical .5 sec. 
blink) Points configured for this FTA have a  communications error. 
Odd blink: This condition indicates that one or more Array (Asymmetrical 1/.25 
sec. blink) Points configured for this FTA have an error in  the Array Point 
configuration error category. 
The IOP/HPMM is not configured or configured improperly. 
Constantly lit: This condition indicates that no errors exist in the FTA. 
Due to the long ACK/Message timeout time and the required three tries, the FTA 
may indicate a TOG timeout if the CIM is responding with an ACK to the FTA 
requests, or if the destination PLC device is not responding to the requests. 
Additional troubleshooting information can be found in the Serial Interface 
Options manual. 

 

4.13 Power System Indicators 
Standard Power System 
 

 

SHOCK HAZARD 
Troubleshooting, opening this equipment and removing any panels or covers 
will expose the user to the risk of a shock hazard. There are no user 
serviceable parts inside this equipment. Refer all servicing only to qualified 
service personnel. 

 
Examine the DC Out, Battery, Fan/Temp, AC In, and Charging indicators for each Standard Power 
Supply module. The Standard Power System cover, illustrated by the following figure, identifies the 
LED indicators. If the Power system is fully functional, all five of the indicators are Illuminated. 

Figure 186 Standard Power System Indicators 

 

Supply 1 Supply 2
DC Out Battery Fan/Temp AC In Charging DC Out Battery Fan/Temp AC In Charging
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Alarms 
The primary Power Supply Module alarm and secondary Power Supply Module alarm contacts monitor 
five functions within each Power Supply Module. They will open if: 
• The dc output voltage is not within normal limits. 
• AC input power to the supply has failed. 
• The Power Supply Module electronics have overheated or the Power Supply Module fan has failed. 
• The 48 V backup battery system has failed because the batteries have discharged or they have been 

disconnected. 
• The battery charger in the Power Supply Module has failed.  

Three annunciator contacts are shown in the following figure. These contacts are normally wired in series 
by the user as illustrated. 

Figure 187 Standard Power System Annunciator Contact Connections 
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CMOS alarm 
The CMOS Backup Alarm contacts open if the CMOS backup batteries have been removed or the 
batteries have been degraded to where the CMOS charging and monitoring circuit has determined they 
should be replaced. 

Component replacement 
Power System component replacement is discussed in the “Removal and Replacement” section. 
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Standard Power System 

Voltage test points 
Refer to the following figures for identification of the voltage points listed in the following table.  

Table 83 Standard Power System Voltage Test Points 
 

Voltage Test Point Acceptable Range Corrective Action 

 AC Input 
120 Vac or 240 Vac 

 
100 to 264 Vac 

 
Check ac power source. 

 Power Supply 
Module 
Common 
DC Out 
 PSM (25.5 Vdc) 
 Battery Power (54.5 
Vdc) 
AC Out (6 Vac for clock) 
 

 
None 
24 to 26 Vdc 
54 to 55.2 Vdc 
4.8 to 7.2 Vdc 

 
Common reference 
Replace Power Supply 
Module. 
Replace Battery Pack or 
Power Supply Module. 
Replace primary (left) Power 
Supply Module. 

 CMOS Battery 
Backup 
NiCad Battery (Set of 3) 
 

 
1.2 - 1.6 Vdc  
(across 1 battery) 
3.6 - 4.8 Vdc  
(across 3 batteries)  

 
Replace NiCad batteries. 

 
Figure 188 Power System Power Output Connector Pin Assignments 
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Figure 189 Power Supply Module Test Points and Indicators 

 

ON

OFF
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AC IN
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Figure 190 Power System AC Wiring 

TB 2

HOT 2 (L1)
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Note:

Terminal strips TB1 and TB2 are located on the backplane in the Standard Power System.    
The terminal strips are located on the AC/DC Distribution Assembly in the AC Only Power 
System.
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5. UCN Exerciser 
5.1 Overview 
Purpose 

This section covers the operation of the UCN Exerciser program that is used for isolating 
communications problems in a UCN node. 

 
CAUTION The UCN Exerciser is an off-process program intended to provide a level of confidence in 

the connectivity and communication capabilities of an installed network. This test must 
not be used for an on-process system because the added communication and CPU loads 
induced by the test may cause throughput and response time degradation of the control 
system. The test works best if the physical node states of the participating configured 
nodes do not change during the duration of the test. 

 
Each node must be configured in the NIM to participate in either test. 
More than one logical UCN can normally be configured for a single physical UCN. The UCN Exerciser 
program must be configured to include, for test, only NIMs (and their redundant partners) from the same 
logical UCN. Configuring NIMs from more than one logical UCN will cause false errors to be indicated 
for some of the NIMs. This restriction does not apply to for other UCN node types, such as a High-
Performance Process Manager, Advanced Process Manager, Process Manager, or Logic Manager. 

5.2 Applications 
Purpose 

The purpose of the UCN Exerciser is: 
• To provide the user with confidence that the UCN is operating properly by sending messages 

between UCN nodes. 
• To test the peer-to-peer communications path. The status of peer-to-peer communications between 

High-Performance Process Managers is not shown on the Universal Station (US) display. 
• To provide a means of isolating communication problems to a certain High-Performance Process 

Manager by observing the gross level of errors detected. 
Two part test 

The test has two parts, an RDR test and a Triangulation test, with both performed in succession 
repeatedly until the test is halted. 
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5.3 Request Data Response (RDR) Test 
Introduction 

In the Request Data Response test, as illustrated in the following figure, the Test Master, a Network 
Interface Module (NIM), attempts to communicate on a point-to-point basis with every UCN node 
configured to participate in the test. A node can be ALIVE, BUT NOT TOKEN PASSING and still 
participate in this test using its "shadow address," numbered 65-128. This check is to determine with 
which participants in the test the Master can communicate.  

Figure 191 RDR Test Configuration 

 16087

NIM

HPM

HPM

HPM

HPM

UCN

NIM communicates point-to-point 
with each configured UCN node

 
 
  

RDR protocol 
The communications protocol used for this part of the test is RDR protocol. All nodes that are powered 
on and/or are capable of receiving and transmitting messages, should respond to the RDR from the test 
Master. A node that does not respond is assumed to be not on the network and is not requested to 
participate in the triangulation part of the test. A node that does respond but whose status indicates that it 
is not capable of token passing will also not be requested to participate in the triangulation part of the 
test. 
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5.4 Triangulation Test 
 

 
ATTENTION 
This test requires a minimum of one NIM and one server (other UCN nodes). With only two 
nodes, the NIM talks point-to-point. Three nodes are required for true triangulation. 

 
Introduction 

In the triangulation test, as illustrated in the following figure, only nodes that are configured in the test 
are capable of token passing participate. For example, HPMs that have not been loaded, cannot pass 
tokens and therefore do not participate. For those nodes that do participate, the test Master issues a 
message to another node in the test and requests the message to be forwarded to a third node. The third 
node in the test then sends a message back to the test Master, which verifies that the path has 
successfully completed. While passing the message, the following communication paths are checked: 
Master (NIM) to Slave 1, Slave 1 to Slave 2, and Slave 2 to back to the Master. 

Figure 192 Triangulation Test 
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Timeout policy 
Because a message may be lost or an error may occur, the Master has a reasonable timeout policy for 
receiving the response back from Slave 2. The timeout policy assumes that each Slave in the test is 
serving only one Master. This means that responses arriving late are considered errors. By examining 
several paths together, it is usually possible to determine which nodes are experiencing communication 
problems. 
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 54110   
  

UCN Exerciser Help display 
Figure 195 UCN Exerciser Help Display  

 54111 
  

Connection Test Summary display – Page 1 
Each box in the grid on the UCN Exerciser Overview is a target that when chosen and followed by 
selection of the CONNECT TEST SUMM target, invokes Page 1 of the Connection Test Summary 
display for the NIM node.  
The display is shown in the following figure. Nodes 1 through 64 are represented.  

Figure 196 Connection Test Summary Display – Page 1 
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 54112 
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5.6 Analyzing Results 
Connect Test Detail display 

To see the results, chose the node of interest and select the RESLTS DETAIL (RESULTS DETAIL) 
target on the Connect Test Summary display. This invokes the Connection Test Detail display as shown 
in the following figure. 

54114  
Figure 198 Connection Test Detail Display 

  
  

Number of attempt errors 
Check the boxes in the grid target for nodes 0, 5, and 7. The number in the lower right corner of the box 
reports the number of attempts if the ATTMPS (ATTEMPTS) target is backlighted, or the number of 
errors if the ERRORS target is backlighted on the Connect Test Summary display. The display is 
selected with the CONNECT TST SUM (Connect Test Summary) target. 

Problem correction 
The node that has the highest number of errors is likely to be the node causing a problem. The problem 
should be corrected by replacing the HPM UCN Interface module or by checking the UCN cable 
connections. If this does not correct the problem, call the Technical Assistance Center (TAC) for 
assistance. 
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Honeywell can supply a wriststrap manufactured by 3M Company that has a maximum resistance of 10 
megaohms and a minimum resistance of 500 kohms. 

Figure 199 Cabinet ESD Wriststrap Connection 

16023

 HPM Cabinet (Front)

Cabinet AC Safety Ground Bus 
Located at Front, Left Side

Lower Horizontal Support

Connect wriststrap

Power System

 

6.2 ESD Guidelines for HPMM and IOP Cards 
Static discharge effects 

When inserting an HPMM or IOP card into a card file and following normal ESD procedures, other cards 
in the card file, HPMM or IOP, can go OFFNET because of electrostatic discharge. It does not result in 
damage to any of the components on the card when an ESD wriststrap is worn, but does affect subsystem 
integrity. A procedure has been developed to discharge the card using a 10 megaohms Static Discharge 
Probe. 

ESD kit 
Honeywell has available an ESD kit, part number 30185H, that contains the following components. 
• 10 megaohm static discharge probe 
• Static discharge wriststrap (AESOPS Inc. Model 31531) 
• Static discharge cord, 15 feet (AESOPS Inc. Model 30204) 
• Static discharge cord, 6 feet (AESOPS Inc. Model 30205) 
• Antistatic work surface with bag 

Building a static discharge probe 
A static discharge probe can be built by placing a 10 megaohm resistor in series with any available probe 
or clip lead. 
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ESD prevention rules 
When installing a firmware upgrade, or replacing or adding a card, adhere to the following rules to 
prevent ESD from affecting the HPMM or IOP cards. 
• Ground the antistatic work surface to the card file chassis. 
• Ground the wriststrap that is to be worn when removing or inserting card to the card file chassis. 
• Ground the wriststrap that is to be worn when upgrading card firmware to the antistatic work 

surface. 
• When removing, or inserting a card, handle only the card frame. Do not touch the circuit board or 

the components. 
• The 10 megaohm static discharge probe must be grounded to the card file chassis. 
• When inserting a card, insert the card 3/4 of the way into the slot and then discharge the card with 

the 10 megaohm static discharge probe by touching the lower lead of the upper LED, or if there is a 
daughter board, touch the minus/lower lead of the bypass capacitor labeled C1 or C2. 

• Ensure that the Primary PM IOP card is in IDLE state before it is removed/replaced from the HPM 
card file. 
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6.3 HPMM and IOP Cards 
Removal and Replacement 
 

CAUTION Cycling power or removing nonredundant Analog or Digital Output IOPs results in their 
outputs going to the nonpowered state regardless of the FAILOPT selection configured. 
Follow the Analog or Digital Standby Manual device instructions in this section. 

  

 
CAUTION 
Inserting/removing the EHPM Communication/Control card without pulling on the upper 
and lower extractor levers might damage the EHPM Communication/Control card. 

  

 

SHOCK HAZARD 
Troubleshooting, opening this equipment and removing any panels or covers will expose 
the user to the risk of a shock hazard. There are no user serviceable parts inside this 
equipment. Refer all servicing only to qualified service personnel. 

  
HPMM and IOP card removal and replacement 

Use the procedure in the following table to remove and replace an HPMM or IOP card. 
 

Step Action 

1 When removing an HPMM or IOP card, first connect your ESD wriststrap to the 
cabinet’s ground bar. 

2 Ensure that the Primary PM IOP card is in IDLE state before it is removed/replaced 
from the HPM card file. 

3 Before removing an analog or digital output IOP from a card file, system operational 
requirements may require that a Standby Manual device be connected to the FTA to 
control operations while the IOP is removed. 

4 Any HPMM or IOP card can be removed by simultaneously pulling on the upper and 
lower extractor levers. When the upper extractor is first moved, power is disconnected 
from the card. Further operation of both extractors moves the card away from its 
backpanel connector. 

5 After the card is free from the connector, carefully slide it out on the card rails and into 
your hands. Immediately place the card in a  
static-safe pouch for transport. 

6 When installing an HPMM or IOP card, first connect your ESD wrist strap, then remove 
the card from its pouch. 

7 Carefully slide the card onto the card rails, checking to be sure that the card is inserted 
in both rails. 

8 Slide the card into the card file until it has made contact with the backpanel connectors. 
Then firmly press on the front of the card with the heel of your hand. Do not use 
excessive force! If the card doesn't slip easily into its connectors, remove the card and 
locate the source of the obstruction. Check for bent contacts at the backpanel 
connectors. 

HPM UCN Interface module removal and replacement 
The HPM UCN Interface module uses a power interlock technique that allows it to be removed from, or 
installed, in the card file without affecting operation of the High-Performance Comm/Control or High-
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Performance I/O Link cards. The module is not provided with ground, by way a metal strip on both the 
module and a mounting rail, until the module is seated in its connector. 
The HPM UCN Interface module is mounted in the connector directly below the High-Performance 
Comm/Control card in slot 1 of the Left 7-Slot or 15-Slot card file, or in slot 9 of the Right 7-Slot card 
file. The module’s case has two extrusions that are inserted into a rail below the card cage to guide the 
module into position. A captive spring-loaded screw with a knurled head secures the module in place. 

Tightening the knurled screw 
The UCN Interface Module knurl knob (grounding) fastener must be sufficiently tightened while no 
UCN drop cables are connected to the front panel connectors. The cables interfere with the tightening 
procedure. The knurled screw must first be finger-tightened by using your thumb and forefinger and then 
tightened further using a screwdriver. Use the Phillips-head screwdriver slot in the end of the knurled 
screw. If a torque screwdriver is available, a setting of 15 inch-pounds is sufficient. If a torque 
screwdriver is not available, tighten the screw one more turn past finger-tight. Do not over tighten and 
possibly strip the Phillips-head screw insert. 

HPM UCN Interface module 
The following figure illustrates the installation of the HPM UCN Interface module in a card file. 

Figure 200 HPM UCN Interface Module Installation 
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EHPM FTE module installation 
The following figure illustrates the installation of the FTE Interface module in a card file. 

Figure 2 FTE Interface Module Installation 

 
Note: This module is applicable for both EHPM and C300PM. 
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6.4 Standby Manual Device Overview 
Introduction 

A Standby Manual device provides the capability to maintain output signals from an Analog Output or 
24 Vdc Digital Output FTA while its nonredundant IOP is replaced.  

No external power source option 
The Analog and Digital Output Standby Manual device does not have an external power source option.  

Standby Manual device connections 
The connection of the Analog Output Standby Manual device and the Digital Output Standby Manual 
device to the FTA differs. The Analog Output Standby Manual device connects by cable to a unique 
connector on the FTA that is labeled STANDBY MANUAL. The Digital Output Standby Manual device 
connects to one of the two IOP interface connectors.  
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DO Standby Manual device connection 
The following figure illustrates the connection of a Digital Output Standby Manual device to a model 
MU-TDON12 24 Vdc Digital Output FTA.  

 

Figure 201 Digital Output Manual Device Interconnection 
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Device interchangeability 
There is an interchangeability problem with the Digital Output Standby Manual devices. The software 
Release 300, or later, model of the Digital Output Standby Manual device is not compatible with a 
Release 230, or earlier Digital Output FTA, nor is the Release 230, or earlier, Digital Output Standby 
Manual device compatible with a software Release 300, or later, FTA. Software Release 300, or later, 
devices are identified by having phone-type cable connectors, while software Release 230, or earlier, 
devices have DIN-type cable connectors.  

DIN to phone connector adaptor cable 
A DIN to phone connector adaptor cable, Honeywell part number 51201561-xxx, where the suffix “xxx” 
is the length of the cable in meters, can be used to interconnect an incompatible Digital Output Standby 
Manual device to an FTA, provided the circuit board inside the Digital Output Standby Manual device is 
the proper revision as follows. 
• Digital Standby Manual device with phone connectorPWB 51304451-100, Revision B 
• Digital Standby Manual device with DIN connectorPWB 51304076-100, Revision C 

Board revision level 
The 24 Vdc required by the Digital Output Standby Manual device will be missing if the device’s circuit 
board is not at the listed revision level. 
The R230 and R300 Analog Output Standby Manual devices do not have the same problem. 
 

6.5 AO Standby Manual Device Operation 
Purpose 

There are two models of the Analog Output Standby Manual (AOSM) device. Both models provide the 
same primary function, which is to control the loads connected to an Analog Output FTA while its 
associated Analog Output IOP can be removed from service and replaced. The Analog Output Standby 
Manual device connects to the Analog Output FTA and provides control of any or all eight of the outputs 
that are normally controlled by the IOP.  

Two models 
The original Analog Output Standby Manual device model is not as convenient to use as the newer 
compact Analog Output Standby Manual device model which also offers more features. A description 
and the use of both models is discussed in the information that follows. 



6 Removal and Replacement 
6.5  AO Standby Manual Device Operation 

416 HPM High-Performance Process Manager Service  R690 
  Honeywell September 2021 

Original Analog Output Standby Manual device 
The original model MU-SMAC01/MU-SMAC02 Analog Output Standby Manual (AOSM) device, as 
shown in the following figure, monitors the outputs of an Analog Output (AO) IOP by displaying its 
output values on meters as a percentage of the range. The following figure illustrates one of the two 
Analog Output Standby Manual device assemblies that comprise the Analog Output Standby Manual 
device. When you press one of the BAL switches on the Analog Output Standby Manual device, the 
corresponding meter indicates the IOP’s output value. Using the VALVE knob, you adjust the Analog 
Output Standby Manual device's output to match the output of the IOP. Then, you switch control of the 
FTA output to the Standby Manual device by moving the mode switch to the MAN position. 

Figure 202 Original Analog Output Standby Manual Device (Two per device) 

 
  

Control of FTA outputs 
To use an Analog Output Standby Manual device to control the FTA outputs to the field while an Analog 
Output IOP or the IOP switching module on a redundant Analog Output FTA is being replaced, place all 
of the mode switches on the Standby Manual device to the position opposite the MAN position after you 
have duplicated the IOP’s outputs.  

FTA connection 
Connect the Standby Manual device to the STANDBY MANUAL connector on the FTA with its cable.  

 

 
ATTENTION 
If the FTA cable to be connected to the Standby Manual device has a phone-type connector, 
use the adapter cable, Honeywell part number 51201561-xxx (The suffix “xxx” represents the 
length of the cable in meters), to make the connection. 
When a Regulatory Control point indicates its Analog control output is in Standby Manual mode 
(STDBYMAN) on an operating display, such as Group or Detail, the output cannot be changed 
using that display due to control initialization. To set the point output to match the Analog 
Output Standby Manual device setting, the output point must be set using the IOP Slot 
Summary display.  
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Standby Manual device control procedure 
Use the HPM Status display to save the Checkpoint for the IOP, and then use the procedure in the 
following table to provide Standby Manual device control of the FTA field devices. 

 
Step Action 

1 For the first output, press the BAL switch and note the IOP’s output value. 

2 Release the BAL switch and adjust the VALVE knob to make the output of the Analog 
Output Standby Manual device equal to the output of the IOP. 

3 Place the mode switch for this output in the MAN position. 

4 Repeat steps 1 through 3 for all remaining outputs from the IOP. 

5 Remove and replace the IOP or switching module, as appropriate, and proceed to the 
Normal IOP Control procedure. 

Normal IOP control procedure 
Use the procedure in the following table to return to normal IOP control of the FTA field devices. 

 
Step Action 

1 Use the HPM Status display to restore the Checkpoint to the replacement IOP, to select 
RUN STATES, and to STARTUP the IOP. 

2 For the first point controlling the output of the IOP, use the point’s Detail or Group display to 
place the point in the Manual mode. 

3 Use the IOP’s slot summary display to adjust the first IOP output to match that of 
the Analog Output Standby Manual device as follows: 
(NOTE: the keyswitch access level must be in the SUPERVISORY position or the 
ENGINEER position to perform this function); 
Select the slot, and then select the slot’s “OP”. Type in a value equal to the current 
output from the Standby Manual device for that slot, and then press the ENTER 
key. 
This allows the IOP to regain FTA output control and provide the same output level, 
if so desired, that existed before the Analog Output Standby Manual device 
established control. 

4 On the Analog Output Standby Manual device, change the mode switch for this output to 
the position opposite the MAN position. 

5 Use the point’s Detail or Group display to select the Normal mode for the point. 

6 Repeat steps 2 through 5 for all remaining outputs from the IOP. 

7 Disconnect the Analog Output Standby Manual device cable from the STANDBY MANUAL 
connector on the FTA, if desired. 
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Compact Analog Output Standby Manual device 
The compact Analog Output Standby Manual (AOSM) device display panel, as shown in the following 
figure, monitors the outputs of an Analog Output (AO) IOP as well as the AOSM itself, presenting their 
output values on the display panel as a percentage of the range. It can be ordered by Honeywell part 
number 51401926-100. 

Figure 203 Compact Analog Output Standby Manual Device 
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Features 
The Analog Output Standby Manual device has the following features. 
• The Analog Output Standby Manual device will accept the standard IOP to FTA cables with either 

DIN or phone type connectors. 
• The Analog Output Standby Manual device can be powered by any of two methods. 

− The HPM card file backpanel through its connection to the STANDBY MANUAL connector on 
the FTA. 

− By applying 110 or 220 Vac to connector at the side of the AOSM. The universal power supply 
in the AOSM will accept 100 to 240 Vac, 50/60 Hz. 

• The panel display shows the 4-20 milliamp current levels in a 0% to 100% scale for all eight IOP 
outputs as well as the level of all eight AOSM outputs. 

• The toggle switches are a “tamper-proof” style that require the operator to lift up on the bat handle 
before changing the switch position. 

• The compact AOSM’s output current and the its OUTPUT SOURCE SELECT switches are 
disabled when the device is first connected to the FTA, the STANDBY ENABLE indicator is 
extinguished, or the cable to the FTA is disconnected. 

• When the AOSM is enabled by depressing the STANDBY ENABLE switch, the STANDBY 
ENABLE indicator is illuminated and the OUTPUT SOURCE SELECT switch settings are 
active. 

• The balancing of the AOSM output values to equal the IOP output values is performed 
automatically, either continuously, or by single snapshot action. Balancing in the other direction, 
IOP to AOSM, is an operator function. 

• A DIR/REV switch for each channel flips the display and reverses the INC/DEC action relative to 
the actual current level. In the DIR position, 4 mA equals 0% and 20 mA equals 100%. The INC 
position of the INC/DEC switch will increase current and the DEC position will decrease current. 
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With the DIR/REV switch in the REV position, 20 mA equals 0% and 4 mA equals 100%. The INC 
position of the INC/DEC switch will decrease current and the DEC position will increase current.  

Standby Manual device control procedure 
Use the HPM Status display to save the Checkpoint for the IOP, and then use the procedure in the 
following table to provide Standby Manual device control of the FTA field devices. 

 
Step Action 

1 Be sure all the OUTPUT SOURCE SELECT switches are in the PM position. 

2 Place the DIR/REV switches in the correct position for all eight channels. 

3 Connect a standard IOP to FTA cable between the STANDBY MANUAL connector on 
the FTA and the AOSM. 

4 Verify that all OUTPUT SOURCE SELECT switches are in the PM position. 

5 The BALANCE switch has three positions, left (CONT), center (inactive), and right 
(PUSH TO BALANCE). Select the left or right position. 
CONT Position 
In the CONTinuous (left) position, the switch remains toggled and all the channels with 
their OUTPUT SOURCE SELECT switch in the PM position will automatically have 
their Standby Manual device output level continuously set equal to the IOP level. 
Manual INCrement and DECrement control for a channel is not possible when a 
channel is in the PM position while the BALANCE switch is in the CONT position. 
PM Position 
In the PUSH TO BALANCE (right) position, the position is momentary and all channels 
with their OUTPUT SOURCE SELECT switch in the PM position will automatically have 
their Standby Manual device output level set equal to the IOP output level. However, 
this balance method is a single event and the switch returns to the center position when 
it is released. Any subsequent change in the IOP’s output level will not be transferred to 
the Standby Manual, but the INCrement and DECrement control for a channel can alter 
the Standby Manual device’s current level. 

6 The STANDBY ENABLE switch can now be depressed. The green LED illuminates to 
indicate that the FTA is now ready for control by the Standby Manual device. 

7 Placing any or all of the OUTPUT SOURCE SELECT switches in the MANual position 
will automatically place all eight IOP channels in the Standby Manual mode. 

8 When all eight OUTPUT SOURCE SELECT switches are in their MANual position, the 
Analog Output IOP can be placed in the Idle state and removed. 
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Normal IOP control procedure 
Use the procedure in the following table to return to normal IOP control of the FTA field devices. 

 
Step Action 

1 Use the HPM Status display to restore the Checkpoints to the replacement IOP, to 
select RUN STATES, and to STARTUP the IOP. 

2 For the IOP’s first point that controls the channel 1 output level of the IOP, use the 
point’s Detail or Group display to place the point in the Manual mode. 

3 Use the IOP’s slot summary display to adjust the first IOP output to match that 
of the Analog Output Standby Manual device as follows: 
(NOTE: the keyswitch access level must be in the SUPERVISORY position or 
the ENGINEER’s position to perform this function); 
Select the slot, then select the slot’s “OP”, type in a value equal to the current 
output from the Standby Manual device for that slot, press the ENTER key. 
This allows the IOP to regain FTA output control and provide the same output 
level, if so desired, that existed before the Analog Output Standby Manual 
device established control. 

4 When the output level for channel 1 matches the output level of the Analog 
Output Standby Manual device, place the OUTPUT SOURCE SELECT switch 
for channel 1 in the PM position. The IOP will now be controlling channel 1. 

5 Use the point’s Detail or Group display to select the Normal mode for the point. 

6 Repeat steps 2 through 5 for IOP channels 2 through 8. 

7 Disconnect the Analog Output Standby Manual device cable from the STANDBY 
MANUAL connector on the FTA, if desired. 

 
 

6.6 DO Standby Manual Device Operation 
Purpose 

The primary function of the model MU-SMDC02 or model MU-SMDX02 Digital Output Standby 
Manual (DOSM) device is to control Digital Output FTAs while the associated Digital Output IOP card 
is serviced. Except in the case of the +24 Vdc nonisolated FTA which has no relays, the FTA’s relays are 
controlled, not their loads. 

Secondary function 
A secondary function of the Digital Output Standby Manual device is to indicate the state of each IOP 
output (LED on = output on). The LEDs indicate the output state of the IOP as soon as the connection is 
made. 

Mounting locations 
The model MU-SMDX02 Digital Output Standby Manual device can be mounted in an HPM cabinet on 
an FTA Mounting Channel. The model MU-SMDC02 Digital Output Standby Manual device is mounted 
in a carrying case for portable applications. 
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Connection 
Connection of the Digital Output Standby Manual device to the FTA Standby connector is made with a 
standard IOP to FTA cable. A 3-meter cable is included with the model MU-SMDC02 Digital Output 
Standby Manual device that is shown in the following figure. 

Figure 204 Model MU-SMDC02 Portable Digital Output Standby Manual Device 

 
Output control switches disablement 

The Digital Output Standby Manual device’s output control switches are disabled when the DOSM is 
first connected to the FTA, or whenever the ENABLE STANDBY switch on the DOSM is in the OFF 
position. 

Switch activation 
When the ENABLE STANDBY switch is in the ON position, momentary operation of the ACTIVATE 
STANDBY switch latches the manual mode of the Digital Output Standby Manual device and activates 
the 16 output switches to control the FTA as discussed below. 

 

 
ATTENTION 
The IOP to FTA cable, from the card file backpanel to the FTA, must be connected to carry the 
+24 Vdc and the common from the IOP backpanel to the FTA and the Digital Output Standby 
Manual device. Also, the Digital Output Standby Manual device cannot be used with the 24 Vdc 
nonisolated Digital Output FTA if the FTA load voltage for any output is other than +24 Vdc. 
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Step Action 

4 If you want to use the Digital Output Standby Manual device to hold the current FTA 
output states while servicing the associated Digital Output IOP, set the 16 output 
switches equal to the output state that is displayed by the LEDs on the Digital Output 
Standby Manual device and perform Steps 5 through 7 below. You can also set any of 
the 16 output switches to an alternate state, if desired. 

5 Place the ENABLE STANDBY switch on the Digital Output Standby Manual device in 
the ON position. 

6 Toggle the momentary ACTIVE STANDBY switch on the Digital Output Standby 
Manual device. The STANDBY ACTIVATED LED should illuminate. This allows the 
Digital Output Standby Manual device's switch settings to control the Digital Output 
FTA and also send a status signal to the IOP to indicate that the connected Digital 
Output Standby Manual device is armed and possibly controlling FTA outputs. 

7 While the Digital Output Standby Manual device is controlling outputs, the IOP can be 
placed in the idle mode or removed/replaced for servicing, and the FTA outputs will be 
held by the Digital Output Standby Manual device. After servicing the IOP, proceed to 
the Normal IOP Control procedure to restart the IOP. 

 

 
ATTENTION 
While the Digital Output Standby Manual device and the FTA’s associated IOP are both 
present and controlling outputs (they are connected in parallel to the FTA), either can 
override an “off” output from the other, but not an “on” output. Until the IOP is removed 
or reset, the Digital Output Standby Manual device’s output LEDs indicate the resultant 
outputs actually delivered to the FTA’s switching elements. 
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Normal IOP control procedure 
After using the Digital Output Standby Manual device to maintain FTA digital output states while 
servicing the associated Digital Output IOP, proceed with the following steps in the following table to 
return FTA output control to the IOP. 

 
Step Action 

1 Use the HPM Status display to restore the IOP database, then restart the IOP. 

2 Activate the outputs on the IOP Slot Summary display at the Universal Station. Select 
the slot, and then select the slot’s “SO.” Toggle the output by depressing the ENTER 
key. Ensure that the outputs agree with the 16 output switch settings on the Digital 
Output Standby Manual device. This allows the IOP to regain FTA output control and 
provide the same output states, if so desired, that existed before the Digital Output 
Standby Manual device established control. 

3 Set the ENABLE STANDBY switch on the Digital Output Standby Manual device to the 
OFF position. The STANDBY ACTIVATED LED should be “off,” indicating that the 
Digital Output Standby Manual device is no longer controlling the FTA digital outputs. 
Control has been returned exclusively to the IOP. 

4 Remove the Digital Output Standby Manual device connection to the FTA, if desired. 
 

 
ATTENTION 
When a digital output point indicates Standby Manual mode (STDBYMAN) on an operating 
display, such as Group or Detail, the output cannot be changed using that display. To set the 
point output to match the Digital Output Standby Manual device setting, the output point must 
be set using the IOP Slot Summary display. 
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Card case illustration 
Figure 206 Replacing HPMM or IOP Card Case 
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When removing FTA cables from High Level Analog Input (HLAI) IOPs, use the HPM Status display at 
the Universal Station to determine whether or not the cable being removed is being used to provide 
subsystem inputs. 

FTA Replacement 
 

 
ATTENTION 
Remove power from the FTA by unplugging the IOP to FTA cable before disconnecting the 
process wiring. 
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Replacement procedure 
Use the procedure in the following table to replace an FTA. 

 
Step Action 

1 Unplug the cable(s) from the associated IOP card connector to the FTA at the FTA. 
Remove the field power serving the FTA to be replaced. Unplug the field wiring 
terminal-strip from the FTA. It is not necessary to unscrew the field wiring if 
compression terminals are used.  

2 Remove the screws that hold the FTA to the mounting channel. Carefully remove the 
FTA. 

3 Compare the replacement FTA with the removed FTA. Be sure any 250 ohm or zero-
ohm resistors that have been clipped on the removed FTA are also clipped on the 
replacement FTA. Be sure all fuses are in place and jumpers are properly positioned. 

4 Install the replacement FTA with the screws that were removed in step 2. Rotate them 
counterclockwise until they fall into the original threads, then tighten them clockwise. 
Reconnect the field wiring terminal connector and the cable from the associated IOP 
card(s). 

 

 
ATTENTION 
Connecting the HPMM’s High-Performance I/O Link card to an FTA through its backpanel 
connector causes continuous I/O Link errors to occur. 
Connecting the HPMM’s High-Performance Comm/Control card to an FTA through its 
backpanel connector could cause damage to the HPMM card set as well as the backpanel. 
Inserting an HPM UCN Interface module in slot 1 (slot 9 in a Right 7-Slot card file) with an IOP 
present in the slot and configured as IOP A causes an IOP Configuration Mismatch status. IOP 
A erroneously determines that it is connected to the FTA B connector. 

 




