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1 Field of Application 
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Mass flow measurement of gases and gas mixtures in closed pipelines that meet the safety 
engineering requirements of IEC 61508 / IEC 61511. 

The operating limits are defined in the data sheets and operating instructions for the separate 
models. In case of questions, please contact your ABB partner. 
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Acronym/ 

Abbreviati
on 

English Description 

HFT Hardware Fault 
Tolerance 

Hardware error tolerance of the unit. 

Ability of a functional unit (hardware) to continue to 
perform a required function in the presence of faults or 
errors. 

MTBF Mean Time 
Between Failures 

Mean Time Between Failures 

MTTR Mean Time To 
Repair 

Mean time between occurrence of an error in a unit or 
system and its repair. 

PFD Probability of 
Failure on Demand 

Probability of hazardous failures for a safety function on 
demand 

PFDAVG Average Probability 
of Failure on 
Demand 

Average probability of hazardous failures for a safety 
function on demand 

SIL Safety Integrity 
Level 

The international standard IED 61508 defines four 
discrete Safety Integrity Levels (SIL 1 to SIL 4). Each 
level corresponds to a range of probability for the failure 
of a safety function. The higher the Safety Integrity Level 
of the safety-related systems, the lower the probability 
that they will perform the requested safety function. 

SFF Safe Failure 
Fraction 

Fraction or percentage of failures that do not have the 
potential to put the safety-related system in a hazardous 
or fail-to-function state. 

Low 
demand 
mode 

Low demand mode 
of operation 

Measurement type with low request rate. Measurement 
type for which the request rate for the safety-related 
system is not more than once a year and not greater 
than twice the frequency of the retest. 

DCS Distributed Control 
System  

Control systems used in industrial applications to 
monitor and control decentralized units. 
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Acronym/ 

Abbreviati
on 

English Description 

HMI Human Machine 
Interface 

In this case, the HMI is a combined module consisting of 
LCD display and local keyboard. 

DTM Device Type 
Manager 

A DTM is a software module that provides specific 
functions for accessing device parameters, setup and 
operation of devices, and diagnostics of problems. The 
DTM is not an executable software. It requires an FDT 
container program to be activated. 

MBA Lower Range Value Start of measurement range 

MBE Upper Range Value End of measurement range 
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Standard Description 

IEC 61508, Part 1 to 7 Functional safety of electrical / electronic / programmable electronic 
safety-related systems. 

IEC 61511 Functional safety – Safety Instrumented Systems for the process 
industry sector 
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Observe the following documents in addition to the safety information: 

Product name Document name Designation and application 

10/14-6.41-DE Data Sheet 

OI/FMT500-IG Operating Instructions 

Sensyflow 
FMT500-IG 

COM/FMT500-IG/HART Interface Description HART 
 
These are also available on the ABB internet at www.abb.com/flow. 

In addition, the user of this device is responsible for ensuring compliance with the respective 
legal regulations and standards. 
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Terms Explanation 

Dangerous failure A failure that has the potential to place the safety-related 
system in a dangerous state or render the system 
inoperative. 

Safety-related system A safety-related system performs the safety functions that 
are required to achieve or maintain a safe condition, e.g., in 
a plant. 

Example: pressure meter, logics unit (e.g., limit signal 
generator) and valve form a safety-related system. 

Safety function A specified function that is performed by a safety-related 
system with the goal, under consideration of a defined 
hazardous incident, of achieving or maintaining a safe 
condition for the plant. 

Example: limit pressure monitoring 
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6 Safety function 
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The thermal mass flowmeter FMT500-IG Analog / HART generates a signal proportional to the 
(4 … 20 mA) mass flowrate. All safety functions refer strictly to the analog output signal. 

The entire valid range for the output signal must be configured between min. 3.8 mA and max. 
20.5 mA (factory setting). 

 

 

Warning! 
In safety mode, HART communication cannot occur.  

 
 

Alarm behavior and current output 

When a critical error is detected, the configured alarm is generated and fed to a downstream 
logics unit, e.g., a DCS. The alarm current is checked for overshoot of a defined maximum 
value. There are two selectable modes for the alarm current: 

• HIGH ALARM (high alarm, max. alarm current); this is the factory setting 

• LOW ALARM (low alarm, min. alarm current) 

The low alarm current is ≤ 3.5 mA. 

The high alarm current is ≥ 22.5 mA. 

Default configuration for high alarm max. current output ≥ 22.5 mA. 

In the following cases, a detected error is displayed independently of the configured alarm 
current within the low alarm range: 

• Runtime errors 

• Power supply errors, storage errors 
 

 

Warning! 

To ensure accurate error monitoring, the following conditions must be fulfilled: 

• The low alarm must be configured to a value ≤ 3.6 mA. 

• The high alarm must be configured to a value ≥ 21 mA. 

• The DCS must identify the configured high and low alarms as malfunctions, and the alarm 
must be configured according to the desired setup. 
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The device does not meet safety requirements under the following conditions: 

• During setup 

• With write protection off 

• During a simulation 

• During an inspection of the safety function 

 

The percentage of failures that do not place the device in a hazardous functional state is 
provided by the SFF value. 

Total safety accuracy 

The value defined for the overall accuracy of the safety function for this device is ± 2 % of the 
measuring range. 

The basic accuracy depends on the gas, pressure and temperature and can be found in the 
appropriate data sheets. 
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Safety inspections 

The safety function for the entire safety loop must be checked regularly in accordance with 
IEC 61508. The inspection intervals are defined when calculating the individual safety loops for 
a system. 

Users are responsible for selecting the type of check and the intervals within the specified 
period. The PFDAV value depends on the selected inspection interval. For the PFDAV values in 
the SIL declaration of conformity, the inspection interval T[Proof] for checking the safety function 
is 1 year. For additional inspection intervals with corresponding PFDAV values, refer to the 
chapter “Management Summary FMEDA”. 

Inspections must be conducted in a manner that enables users to verify proper function of the 
safety equipment in combination with all components. 

One possible procedure for recurring tests to detect hazardous and unidentified device errors is 
described in the following section.  

Some 99 % of the “Du” errors in the flowmeter are detected by this test. 

Without step 7 approximately 50 % of the “Du” errors in the flowmeter are detected by this test. 

 

Checking the safety function 

To check the safety function of the device, proceed as follows: 

 

1. Bridge the safety DCS or take other appropriate measures to ensure the alarm is not 
triggered unintentionally. 

2. Set the current output of the transmitter to a high alarm value by using a HART command or 
the DTM simulation command (Diagnosis/Simulation/Current Output). 

 3. Check whether the current output signal reaches this value. 

4. Set the current output of the transmitter to a low alarm value by using a HART command or 
the DTM simulation command. 

 5. Check whether the current output signal reaches this value. 

6. Restart by switching off the device. 

7. Performing a 2-point flowmeter calibration. 

8. Remove the bridge from the safety DCS or use another method to restore the standard 
operating mode. 

9. After performing the test, the events must be documented and archived properly. 

 
Pos: 21 /=======  Seitenumbruch ======== @ 0\mod_1126532365768_3101.doc @ 3830 @   



Configuration  

10 Sensyflow FMT500-IG 37/14-40-EN 

 
Pos: 22 /Sicherheit/Durchfluss/FMT500-IG/Rücksendung von Geräten (Therm. Masse-Durchflussmesser) @ 27\mod_1240227589937_3101.doc @ 260031 @ 2  

7.1 Returning devices 
 

Use the original packaging or a secure transport container of an appropriate type if you need to 
return the device for repair or recalibration purposes. Fill out the return form (see the Appendix) 
and include this with the device. 

The EU Directive governing hazardous materials dictates that the owners of any hazardous 
waste are also responsible for disposing of it. 

All devices delivered to the manufacturer must be free from any hazardous materials (acids, 
alkalis, solvents, etc.). 

Pipe components and flowmeter sensors contain hollow spaces. If they have been used in 
conjunction with hazardous materials, they must therefore be rinsed out in order to neutralize 
any such substances. 

The owner will be charged for any costs incurred as a result of the device not having been 
adequately cleaned or of any failure to dispose of hazardous materials. The manufacturer 
reserves the right to return a contaminated device. 
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The device was parameterized and tested according to customer order. 

The device can be additionally configured with the local display or DTM using the HART 
interface. Other parameterization or configuration tools such as mobile handheld terminals are 
not described. 

During parameterization, proper operation of the device is not ensured. 

Refer to the operating instructions for proper procedure for configuration. 
 

 

Warning! 
In safety mode, configure the current output to high alarm current or low alarm current. The 
parameterization 0 … 20 mA is not approved; for safety mode only 4 ... 20 mA is permitted. 
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9 Characteristics for functional safety 
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For the safety-relevant technical parameters, refer to the following SIL declaration of conformity. 
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10 Appendix 
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Statement on the contamination of devices and components 
 

Repair and/or maintenance work will only be performed on devices and components if a statement form has been 
completed and submitted.  

Otherwise, the device/component returned may be rejected. This statement form may only be completed and 
signed by authorized specialist personnel employed by the operator. 

 
Customer details: 

Company:  

Address:  

Contact person: Telephone: 

Fax: E-mail: 

 

Device details: 

Type: Serial no.: 

Reason for the return/description of the defect:  

  

  
 

Was this device used in conjunction with substances which pose a threat or risk to health? 

 Yes   No 

If yes, which type of contamination (please place an X next to the applicable items)? 

Biological  Corrosive/irritating  Combustible (highly/extremely combustible)  

Toxic   Explosive   Other toxic substances     

Radioactive    
 

Which substances have come into contact with the device? 

1.  

2.  

3.  
 

 

We hereby state that the devices/components shipped have been cleaned and are free from any dangerous or 
poisonous substances. 

 

 

  

Town/city, date Signature and company stamp 
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ABB has Sales & Customer Support expertise in over 100 
countries worldwide. 
 
www.abb.com/flow 

 
The Company’s policy is one of continuous product 
improvement and the right is reserved to modify the 

information contained herein without notice.

Printed in the Fed. Rep. of Germany (09.2009)

© ABB 2009
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