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DO SOFT TAGS, SET POINTS AND UOM FLAGS 
BELONG IN SMART INSTRUMENTATION?



Soft Tags in Smart Instrumentation 

 Smart Instrumentation is designed to 
document HARD (Hardware) tags 
and physical hardware 

 SOFT Tags are programmed DCS 
Alarms, functions and HMI elements 

 DCS Trip set points are shown as 
SOFT interlocks configured as DCS 
outputs to defined HARD tags

 SIS elements differ from DCS as 
they are usually HARD initiator 
devices that are inputs to a logic 
solver (PLC) and outputs to trip 
initiator HARD tags  



Smart Instrumentation Ranges, Alarm and Trips  

 There are enough Range, Alarms and 
Trip fields in Smart Instrumentation, 
so users should not define UDFs

 All Range, Alarms and Trip fields are 
available and editable in EDE views

 Soft (Software) Range and Set Points 
are not normally documented in 
Smart Instrumentation 

 Hard (Hardware) Range and Set 
Points should be documented in 
Smart Instrumentation
 Instrument Ranges
 Switch or Trip Solenoid Set Point 



 Alarms are typically in HMI of the DCS system 
and programmed by the DCS configuration

 When Alarm Symbols are not shown on P&IDs 
per ANSI/ISA 5.1 or PIP standards it results in 
implied Tags with no records in P&ID database

 Any Set Points in Smart Instrumentation must 
match the DCS Set Points since it will result in 
the same data in two different systems and 
databases

 Ranges and Set Points can be populated in 
Smart Instrumentation as Control System Tag 
(CS Tag) properties for transfer to the DCS 
configuration software  

Alarm Soft Tags on P&IDs and Smart Instrumentation

Not ISA or PIP 
Alarm Symbol

ISA and PIP 
Alarm Symbol



 The CS TAG as defined by the 
“CS Tag Instrument Type Alias” is 
the Tag Name of the I/O wiring 
address.

 The CS TAG together with the 
Device Panel Tag anchor the two 
ends of the signal wiring

 Because the CS Tag is part of the 
I/O address, the CS Tag properties 
can carry Range and Set Point 
data to the DCS configurator

 The CS Tag is NOT a DCS SOFT 
Tag or DCS Function Tag!

 An I/O cannot be a SOFT Tag 

Smart Instrumentation Control System Tag (CS Tag)



Smart Instrumentation and CS Tag Number Ranges

 Ranges associated to the 
Instrument or CS Tag Name are 
available from any Instrument or 
Control Systems Tag EDE View 

 Calibration Ranges are normally 
factory bench calibration settings

 DCS Range is the predicted DCS 
configuration settings 

 Instrument Ranges are provided 
for vendor Sizing and Selection

 Note the Unit of Measure and Unit 
of Measure Flag may conflict with 
the DCS configuration  



Control Systems Tag Number Alarms and Trips

 Alarm and Trips associated to the 
Control Systems Tag Name are 
available from the Control Systems 
Tag EDE View 

 Six Calibration Alarm / Trip Settings 
are available for High, High-High, 
High-High-High, and Low, Low-Low, 
Low-Low-Low

 Four Control System Alarm settings 
are available for High and Low

 Note the Unit of Measure and Unit of 
Measure Flag may conflict with the 
DCS configuration  



Smart Instrumentation Units of Measure

 The Process Properties in Smart 
Instrumentation contain Units of 
Measure that are defined in the “Units 
of Measure and Accuracy” table 

 Properties is the name of the UOM
 Accuracy is the displayed value 
 Units of Measure is the number of 

displayed characters
 UOM Flags are additional properties
 Default Value is used for Unit 

Conversion and initial display value
 Not all UOM have Flags or Defaults 



Smart Instrumentation Computed Fields

 When Unit of Measure Flags (UFLG) are 
used, it is necessary to include the flag 
when exporting or displaying the unit of 
measure or Unit ID (UID)

 On Spec Sheets a Computed Field is 
used to display the Unit of Measure with 
the additional property

 DCS configuration and Vendor sizing 
and selection software does not 
recognize the Unit of Measure Flags 
(UFLG) so it is necessary to find another 
way to publish the more realistic Unit of 
Measure Codes



Smart Instrumentation Unit of Measure Codes

 Smart Instrumentation allows users to 
add custom Unit of Measure Codes to 
the Unit of Measure Tables

 From the “Tools” menu, select “Unit of 
Measure Codes” then select the Custom 
View Units to create New Unit of 
Measure Codes

 Some examples of Unit of Measure 
Codes are: “psi-a” and “psi-g”  

 Use the custom Unit of Measure Codes 
in Specs and EDE views to simplify 
exporting UOM data to vendors 



Ranges and Set Points in Smart Instrumentation

There are over 100 Range, 
Alarms, Trips, Set Points 

and UOMs in Smart 
Instrumentation 

There is no reason for UDF 
or UDT to be defined for 
Range, Alarms, Trips and 

Set Points 



Process Ranges in Smart Instrumentation

 Process Operating Ranges in SI are 
defined in the Process Module and 
are used for Instrument Sizing and 
Selection

 Instrument Ranges can be included 
on Spec Sheets for Vendor Sizing

 Calibration Ranges in SI are for 
Owner Operators to Maintain 
Instruments

 DCS Ranges in SI can be passed to 
DCS Vendors via CS Tag I/O 
loading for initial configuration



Process Instrument Design Data Conditions

 Process Design Conditions 
are established from the 
Piping Line Class Spec or 
Equipment Trim
 Design Conditions 

represent the most 
severe conditions that 
the Instrument can be 
exposed to

 ASME B31.3 requires all 
Process Values fall within 
these ranges 

DESIGN CONDITION FIELD NAME DESIGN CONDITION DESCRIPTION
PD_PRESS_DES Design Pressure Maximum
PD_PRESS_DES_MIN Design Pressure Minimum
PD_PRESS_DES_MIN_FLG Design Pressure Minimum Unit of Measure Flag
PD_PRESS_DES_MIN_UID Design Pressure Minimum Unit of Measure
PD_PRESS_DES_UFLG Design Pressure Maximum Unit of Measure Flag
PD_PRESS_DES_UID Design Pressure Maximum Unit of Measure
PD_RETURN_PRES_DESIGN Design Return Pressure
PD_RETURN_PRES_DESIGN_UFLG Design Return Pressure (Gage / Absolute)
PD_RETURN_PRES_DESIGN_UID Design Return Pressure Unit of Measure
PD_RETURN_TEMP_DESIGN Design Return Temperature
PD_DESIGN_TEMP_MAX Design Temperature Maximum
PD_DESIGN_TEMP_MIN Design Temperature Minimum
PD_DESIGN_TEMP_UID Design Temperature Unit of Measure



Process Data General and Base Ambient Ranges  

 Process Data Ambient Ranges 
are available in the General 
Process Data EDE View 
 Base Pressure and 

Temperature are set in the 
Units of Measure and 
Accuracy

 Process Pressure and 
Temperature ranges can 
have additional properties 
(e.g. Inlet, Outlet, 
Differential, etc.)

PROCESS DATA BASE FIELD NAME GENERAL PROPERTY DESCRIPTION 
PD_PRESS_BASE Base Pressure
PD_PRESS_BASE_UID Base Pressure Unit of Measure
PD_PRESS_MAX Pressure Maximum
PD_PRESS_MIN Pressure Minimum
PD_PRESS_NOR Pressure (at Normal)
PD_PRESS_UFLG Pressure (Gage / Absolute)
PD_PRESS_UID Pressure Unit of Measure
PD_TEMP_BASE Base Temperature
PD_TEMP_BASE_UID Base Temperature Unit of Measure
PD_TEMP_MAX Temperature Maximum
PD_TEMP_MIN Temperature Minimum
PD_TEMP_NOR Temperature (at Normal)
PD_TEMP_UID Temperature Unit of Measure



Process Analyzer Alarm and Trips  

PROCESS ANALYZER FIELD NAME ANALYZER PROPERTY DESCRIPTION 
ANALYZER.PD_A_ALARM_HIGH Analyzer Alarm High Setting
ANALYZER.PD_A_ALARM_HIGH_HIGH Analyzer Alarm High-High Setting
ANALYZER.PD_A_ALARM_HIGH_HIGH_HIGH Analyzer Alarm High-High-High Setting
ANALYZER.PD_A_ALARM_LOW Analyzer Alarm Low Setting
ANALYZER.PD_A_ALARM_LOW_LOW Analyzer Alarm Low-Low Setting
ANALYZER.PD_A_ALARM_LOW_LOW_LOW Analyzer Alarm Low-Low-Low Setting
ANALYZER.PD_A_TRIP_ALARM_UFLG Analyzer Alarm / Trip (A / B / C)
ANALYZER.PD_A_TRIP_ALARM_UID Analyzer  Alarm / Trip Unit of Measure
ANALYZER.PD_A_TRIP_HIGH Analyzer Trip High Setting
ANALYZER.PD_A_TRIP_HIGH_HIGH Analyzer Trip High-High Setting
ANALYZER.PD_A_TRIP_HIGH_HIGH_HIGH Analyzer Trip High-High-High Setting
ANALYZER.PD_A_TRIP_LOW Analyzer Trip Low Setting
ANALYZER.PD_A_TRIP_LOW_LOW Analyzer Trip Low-Low Setting
ANALYZER.PD_A_TRIP_LOW_LOW_LOW Analyzer Trip Low-Low-Low Setting

 Analyzer Alarms and trips 
are technically Stream data 
not Process Data 
 Alarms and Trips are a 

percentage of whatever 
stream material the 
analyzer is measuring 

 EDE access Analyzer Alarm 
and Trip properties is from 
any Analyzer View –  
Process Data – Analyzer – 
Alarms&Trips    



Process Flow Ranges, Alarm and Trips  

PROCESS FLOW FIELD NAME PROCESS FLOW PROPERTY DESCRIPTION 
FLOW.PD_F_RANGE_MAX Flow Range Maximum
FLOW.PD_F_RANGE_MIN Flow Range Minimum
FLOW.PD_F_RANGE_UFLG Flow Range Unit of Measure Flag
FLOW.PD_F_RANGE_UID Flow Range Unit of Measure
FLOW.PD_F_ALARM_HIGH Flowmeter Alarm High Setting
FLOW.PD_F_ALARM_HIGH_HIGH Flowmeter Alarm High-High Setting
FLOW.PD_F_ALARM_HIGH_HIGH_HIGH Flowmeter Alarm High-High-High Setting
FLOW.PD_F_ALARM_LOW Flowmeter Alarm Low Setting
FLOW.PD_F_ALARM_LOW_LOW Flowmeter Alarm Low-Low Setting
FLOW.PD_F_ALARM_LOW_LOW_LOW Flowmeter Alarm Low-Low-Low Setting
FLOW.PD_F_TRIP_ALARM_UFLG Flowmeter Alarm / Trip (Flow / Normal / Standard / Base)
FLOW.PD_F_TRIP_ALARM_UID Flowmeter Alarm / Trip Unit of Measure
FLOW.PD_F_TRIP_HIGH Flowmeter Trip High Setting
FLOW.PD_F_TRIP_HIGH_HIGH Flowmeter Trip High-High Setting
FLOW.PD_F_TRIP_HIGH_HIGH_HIGH Flowmeter Trip High-High-High Setting
FLOW.PD_F_TRIP_LOW Flowmeter Trip Low Setting
FLOW.PD_F_TRIP_LOW_LOW Flowmeter Trip Low-Low Setting
FLOW.PD_F_TRIP_LOW_LOW_LOW Flowmeter Trip Low-Low-Low Setting

 Flow Ranges Alarms and 
trips are defined by the 
Process Engineers based on 
their Material balances

 EDE Flowmeter Alarm and 
Trip properties are unique to 
Flow and accessible via 
Process Data – Flow / 
Alarms&Trips

 Note the three levels of 
Alarm and Trips High and 
Low settings  



Process Level Ranges, Alarm and Trips  

PROCESS LEVEL FIELD NAME PROCESS LEVEL PROPERTY DESCRIPTION 
LEVEL_INSTRUMENT.PD_L_RANGE_MAX Level Range Maximum
LEVEL_INSTRUMENT.PD_L_RANGE_MIN Level Range Minimum
LEVEL_INSTRUMENT.PD_L_RANGE_UID Level Range Unit of Measure
LEVEL_INSTRUMENT.PD_L_ALARM_HIGH Level Instrument Alarm High Setting
LEVEL_INSTRUMENT.PD_L_ALARM_HIGH_HIGH Level Instrument Alarm High-High Setting
LEVEL_INSTRUMENT.PD_L_ALARM_HIGH_HIGH_HIGH Level Instrument Alarm High-High-High Setting
LEVEL_INSTRUMENT.PD_L_ALARM_LOW Level Instrument Alarm Low Setting
LEVEL_INSTRUMENT.PD_L_ALARM_LOW_LOW Level Instrument Alarm Low-Low Setting
LEVEL_INSTRUMENT.PD_L_ALARM_LOW_LOW_LOW Level Instrument Alarm Low-Low-Low Setting
LEVEL_INSTRUMENT.PD_L_TRIP_ALARM_UID Level Instrument Alarm / Trip Unit of Measure
LEVEL_INSTRUMENT.PD_L_TRIP_HIGH Level Instrument Trip High Setting
LEVEL_INSTRUMENT.PD_L_TRIP_HIGH_HIGH Level Instrument Trip High-High Setting
LEVEL_INSTRUMENT.PD_L_TRIP_HIGH_HIGH_HIGH Level Instrument Trip High-High-High Setting
LEVEL_INSTRUMENT.PD_L_TRIP_LOW Level Instrument Trip Low Setting
LEVEL_INSTRUMENT.PD_L_TRIP_LOW_LOW Level Instrument Trip Low-Low Setting
LEVEL_INSTRUMENT.PD_L_TRIP_LOW_LOW_LOW Level Instrument Trip Low-Low-Low Setting

 Level Ranges Alarms and 
trips are defined by the 
Process Engineers based on 
their Material balances

 EDE Level Alarm and Trip 
properties are unique to 
Level and accessible via 
Process Data – Level / 
Alarms&Trips

 Note the three levels of 
Alarm and Trips High and 
Low settings  



Process Pressure Ranges, Alarm and Trips  

PROCESS PRESSURE FIELD NAME PROCESS PRESSURE PROPERTY DESCRIPTION 
PRESSURE.PD_P_RANGE_MAX Pressure Range Maximum
PRESSURE.PD_P_RANGE_MIN Pressure Range Minimum
PRESSURE.PD_P_RANGE_UFLG Pressure Range Unit of Measure Flag  (Gage / Absolute)
PRESSURE.PD_P_RANGE_UID Pressure Range Unit of Measure
PRESSURE.PD_P_ALARM_HIGH Pressure Instrument Alarm High Setting
PRESSURE.PD_P_ALARM_HIGH_HIGH Pressure Instrument Alarm High-High Setting
PRESSURE.PD_P_ALARM_HIGH_HIGH_HIGH Pressure Instrument Alarm High-High-High Setting
PRESSURE.PD_P_ALARM_LOW Pressure Instrument Alarm Low Setting
PRESSURE.PD_P_ALARM_LOW_LOW Pressure Instrument Alarm Low-Low Setting
PRESSURE.PD_P_ALARM_LOW_LOW_LOW Pressure Instrument Alarm Low-Low-Low Setting
PRESSURE.PD_P_TRIP_HIGH Pressure Instrument Trip High Setting
PRESSURE.PD_P_TRIP_HIGH_HIGH Pressure Instrument Trip High-High Setting
PRESSURE.PD_P_TRIP_HIGH_HIGH_HIGH Pressure Instrument Trip High-High-High Setting
PRESSURE.PD_P_TRIP_LOW Pressure Instrument Trip Low Setting
PRESSURE.PD_P_TRIP_LOW_LOW Pressure Instrument Trip Low-Low Setting
PRESSURE.PD_P_TRIP_LOW_LOW_LOW Pressure Instrument Trip Low-Low-Low Setting
PRESSURE.PD_P_TRIP_ALARM_UFLG Pressure Instrument Alarm / Trip (Gage / Absolute)
PRESSURE.PD_P_TRIP_ALARM_UID Pressure Instrument Alarm / Trip Unit of Measure

 Pressure Ranges Alarms 
and trips are defined by the 
Process Engineers based on 
their Material balances

 EDE Pressure Alarm and 
Trip properties are unique to 
Pressure and accessible via 
Process Data – Pressure / 
Alarms & Trips

 Note the Unit of Measure 
Flag (Gage / Absolute) adds 
an additional field to the Unit 
of Measure 



Process Relief Valve Ranges, Alarm and Trips  

PROCESS RELIEF VALVE FIELD NAME RELIEF VALVE PROPERTY DESCRIPTION 
RELIEF_VALVE.PD_MAX_PRES_MAX Pressure Maximum Relief Valve
RELIEF_VALVE.PD_MAX_PRES_MIN Pressure Minimum Relief Valve
RELIEF_VALVE.PD_MAX_PRES_UFLG Relief Valve Pressure (Gage / Absolute)
RELIEF_VALVE.PD_MAX_PRES_UID Relief Valve Pressure Unit of Measure
RELIEF_VALVE.PD_RELIEF_TEMP Relief Valve Temperature
RELIEF_VALVE.PD_RELIEF_TEMP_UID Relief Valve Temperature Unit of Measure
RELIEF_VALVE.PD_R_ALARM_HIGH Relief Valve Alarm High Setting
RELIEF_VALVE.PD_R_ALARM_HIGH_HIGH Relief Valve Alarm High-High Setting
RELIEF_VALVE.PD_R_ALARM_LOW Relief Valve Alarm Low Setting
RELIEF_VALVE.PD_R_ALARM_LOW_LOW Relief Valve Alarm Low-Low Setting
RELIEF_VALVE.PD_R_TRIP_ALARM_UID Relief Valve Alarm / Trip Unit of Measure
RELIEF_VALVE.PD_R_TRIP_HIGH Relief Valve Trip High Setting
RELIEF_VALVE.PD_R_TRIP_HIGH_HIGH Relief Valve Trip High-High Setting
RELIEF_VALVE.PD_R_TRIP_LOW Relief Valve Trip Low Setting
RELIEF_VALVE.PD_R_TRIP_LOW_LOW Relief Valve Trip Low-Low Setting

 Relief Valve Ranges Alarms 
and trips are set in 
accordance with API Standard 
521/ISO 23251 Sect. 4 

 EDE Relief Valve Alarm and 
Trip properties are unique to 
Relief Valve and accessible via 
Process Data – Relief Valve / 
Alarms & Trips

 Note that both the Pressure 
and Temperature are 
considered with the Relief 
Valve Ranges 



Process Temperature Ranges, Alarm and Trips  

PROCESS TEMPERATURE FIELD NAME TEMPERATURE PROPERTY DESCRIPTION 
TEMPERATURE.PD_T_RANGE_MAX Temperature Range Maximum
TEMPERATURE.PD_T_RANGE_MIN Temperature Range Minimum
TEMPERATURE.PD_T_RANGE_UID Temperature Range Unit of Measure
TEMPERATURE.PD_T_ALARM_HIGH Temperature Alarm High Setting
TEMPERATURE.PD_T_ALARM_HIGH_HIGH Temperature Alarm High-High Setting
TEMPERATURE.PD_T_ALARM_HIGH_HIGH_HIGH Temperature Alarm High-High-High Setting
TEMPERATURE.PD_T_ALARM_LOW Temperature Alarm Low Setting
TEMPERATURE.PD_T_ALARM_LOW_LOW Temperature Alarm Low-Low Setting
TEMPERATURE.PD_T_ALARM_LOW_LOW_LOW Temperature Alarm Low-Low-Low Setting
TEMPERATURE.PD_T_TRIP_ALARM_UID Temperature Alarm / Trip Unit of Measure
TEMPERATURE.PD_T_TRIP_HIGH Temperature Trip High Setting
TEMPERATURE.PD_T_TRIP_HIGH_HIGH Temperature Trip High-High Setting
TEMPERATURE.PD_T_TRIP_HIGH_HIGH_HIGH Temperature Trip High-High-High Setting
TEMPERATURE.PD_T_TRIP_LOW Temperature Trip Low Setting
TEMPERATURE.PD_T_TRIP_LOW_LOW Temperature Trip Low-Low Setting
TEMPERATURE.PD_T_TRIP_LOW_LOW_LOW Temperature Trip Low-Low-Low Setting

 Temperature Ranges Alarms 
and trips are defined by the 
Process Engineers based on 
their Material balances

 EDE Temperature Alarm and 
Trip properties are unique to 
Temperature accessible via 
Process Data –Temperature / 
Alarms & Trips

 Note the three levels of Alarm 
and Trips High and Low 
settings  



“ The trick is to fix the problem you have, 
rather than the problem you want. ” 

~ Bram Cohen

Soft Tags, Set Points and Units of Measure

Questions!
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