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1. Contents of this manual 

This manual contains several sections, covering various aspects of the FSN series flowmeter.  

Chapter 1  This chapter  

Chapter 2  Important instructions  

Chapter 3  FSN Series product description  

Chapter 4  Installation  

Chapter 5  Startup and commissioning  

Chapter 6  Operation  

Chapter 7  Maintenance  

Chapter 8  Sealing  

Chapter 9  Shipping  

Chapter 10  Accessories and spare parts  

Appendices   

1.1 Conventions  

 

The following symbol and indication conventions are used throughout this manual.  

  

 

 

Warning! 

A warning indicates hazards or unsafe practices that could result in severe 

personal injury or death 

 

Attention! 

The sign indicates potential hazardous or unsafe operation that could result in 
minor or personal injury or damage of product or property. It is also used to 
indicate operations or practices that could cause the product to operate in an 
unexpected way or provide results outside its specification.  
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1.2 Related documents  

The last version of the referenced document is leading, unless otherwise specified.  

[1] FSN Series Safety instructions  

Author: Pietro Fiorentini  

Document Code: MT 330-E. 

[2] FSN Series Flowmeter sealing locations  

Author: Pietro Fiorentini  

Document Code: MT 331-E  

 

1.3 Abbreviations  

The following abbreviations are used throughout the document:  

ATEX  Atmosphère Explosive  

CSA  Canadian Standards Association  

EMC  Electromagnetic Compatibility  

FM  Factory Mutual  

IEC  International Electrotechnical Commission  

IECEx  International Electro Technical Commission certification scheme for 

Explosive atmospheres  

IS  Intrinsic Safety  

ISO  International Organization for Standardization  

LCD  Liquid Crystal Display  

LVD  Low Voltage Directive  

OIML  Organisation Internationale de Métrologie Légale   

PCBA  Printed Circuit Board Assembly  

PED  Pressure Equipment Directive  

 SPU  Signal Processing Unit  

USM  Ultrasonic Flowmeter  
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2. Important information 

2.1 Main hazards  

   

Warning!  

Pressurized flammable gas flows through the Flowbody of the FSN series 
ultrasonic gas flowmeter. Do not remove any transducers or parts from the 
flowbody whilst the flowmeter is under pressure. Flammable gas can escape 
and parts may blow out. 

 

2.2 Intended use  

The FSN series ultrasonic gas flowmeter primary use is to measure the volume flow rate and gas velocity 
of gases in pipelines.  

Optionally the FSN series can convert the volume flow at measuring conditions to base conditions as 
well as registering data on meter readings, diagnostics and other data.  

 

2.3 Identification  

Each FSN Series flowmeter has two nameplates for identification, one on the SPU and one on the 
flowbody. Refer to chapter 3.2.3 for detailed information about the nameplates and identification.  

 

2.4 Operation in explosive atmospheres  

The FSN series are suitable for use in potentially explosive atmospheres. Refer to the Safety instructions 
[1] (MPFM009_Safety_instructions) for detailed information about this.  

ATEX    Ex ia IIC T4 Ga    Ex ia IIB T4 Ga 

IECEx    Ex ia IIC T4 Ga    Ex ia IIB T4 Ga 

US/Canada Class 1, Division 1, Groups A, B, C, D T4 

2.5 Restrictions for use  

The FSN series flowmeters are suitable for use in pressurized lines within the design conditions specified 
on the flowmeter nameplate.  

 

Warning! 

It is not allowed to operate the FSN Series Ultrasonic flowmeter outside its design 
pressure and temperature limits. Refer to the nameplate on the device for the minimun 
and maximun limits. 

 

When using the FSN Series flowmeter in outdoor conditions where ice and snow could build up on the 
flowmeter, the FSN series flowmeter is considered part of the piping system and sufficient construction 
is provided to support the FSN Series flowmeter. 
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3. FSN Series Product description 

3.1  Principle of operation  

The FSN Series ultrasonic gas flowmeter operates according to the transit time difference measurement  

 

Figure 3-1 - principle of operation  

Measured ultrasonic signal transit times tup and tdn are defined by the sound and gas velocity. Gas 
velocity V is proportional to the difference between the signal transit times. Changes in the sound velocity 
caused by pressure or temperature fluctuations do not affect the calculated gas velocity with this 
measurement method. The FSN series ultrasonic gas flowmeter calculates the volume flow rate based 
on the gas velocity and the Flowbody internal diameter.  

 

3.2 System components 

The FSN series comprises of a Signal Processing Unit (SPU), Flowbody with transducers, nameplate 
with essential information and eyebolts for lifting purposes. 

 

Figure 3-2 - System components 

3.2.1 Signal Processing Unit 

The Signal Processing Unit (SPU) consists of a mainboard that contains all the electronic circuits for 
operation of the unit. In addition to the mainboard two additional boards can be placed for extra 
functionality such as pressure and temperature sensor interfaces and additional Input/Output interfaces.  

The mainboard interfaces to the transducers and controls the complete measuring process. All interfaces 

except the USB service port are intrinsically safe. 
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3.3 Interfaces  

The FSN series flowmeter has several electrical interfaces. This chapter describes their function, 
operating parameters and intrinsic safety relevant information. 

 

 

Figure 3-3 - FSN Series electrical interfaces shown with RS485 and PT option board  

3.3.1 Ground screw  

A ground screw is provided to connect the FSN Series flowmeter to ground / earth.  

 

3.3.2 Main board - Power supply  

The FSN Series flowmeter requires an external intrinsically safe power supply. 

 

Signal  Function  

PWR -   

Power supply  
PWR +  
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Warning! 

ONLY CORRECT APPROVED PRESSURE AND TEMPERATURE SENSOR. 

MAXIMUM CABLE LENGHT TO THE SENSOT MAY NOT EXCEED 2 meters 

(6.7 FT) 

 

Attention! 

The interface of the PT option board is configured for 4 wire PT100 sensors and 
voltage mode pressure sensors.  

 

  

                                  Figure 3-3-6: Pressure Sensor wiring 

 

Figure 3-3-6: Temperature Sensor wiring 
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3.7       USB Service interface and lock switch  

 

On the right side of the display a mini-USB connector is present for connection of a laptop.   

Attention!  

This interface is not intrinsically safe and therefore powered by USB host (laptop 

or computer). It may be used in a safe area only or after taking suitable 

precautions such as gas detection. 

Refer to the Safety instructions [1] for further details. 

  

 

The parameter lock switch is located below the USB connector and provides a way to lock all 

relevant parameters. This switch can be protected with a tamper proof sticker. Refer to chapter 8 

(Sealing) for more details on the lock switch.  

Note: the sticker shall also cover one of the display bracket screws 
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4.3.2 Main board terminals  

Signal  Function  Operating parameters  

PWR -  Power 

supply  

Rated input voltage 14..29VDC. 

Attention! If meter is used for Fiscal metering application Rated Input 

Voltage is 18..28VDC PWR +  

D0_B  
Frequency 

output -  

0 .. 5kHz Passive open drain, not electrically isolated from system 

ground**  

D0_A  
Frequency 

output +  

 

 

Warning! 

The power supply interfaces of the FSN Series flowmeter are reverse polarity 

protected up to 250mA max. Always connect via a suited intrinsically safe 

isolator or barrier.  

Refer to Control drawing 6110032003 for detailed information 

4.3.3   Slot 1, RS485 Option board terminals (01-0020)  

Signal  Function  Operating parameters  

PWR1 +  
Option board 

power supply  Power supply for the I/O option board (10-29VDC) (After safety 

barrier) 

PWR1 -  
Option board 

power supply  

D1_B  RS485 B  Differential RS485 two wire communications port, galvanically 

isolated  D1_A  RS485 A  

D2_B  Digital output -  

Passive, optically isolated open collector  

D2_A  Digital output +  

D3_B  Digital output -  

Passive, optically isolated open collector  

D3_A  Digital output +  
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4.3.4   Slot 1 RS485 IO 4..20mA Option board terminals (01-0202)  

Signal  Function  Operating parameters  

PWR1 +  
4..20mA Loop / 

power supply  

Power supply for the I/O option board and the 

4..20mA loop.  

PWR1 -  

4..20mA Loop / 

Loop power 

supply 

D1_B  RS485 B  
Differential RS485 two wire communications port, 

galvanically isolated  D1_A  RS485 A  

D2_B  Digital output -  

Passive, optically isolated open collector  

D2_A  Digital output +  

D3_B  Digital output -  

Passive, optically isolated open collector  

D3_A  Digital output +  

 

4.3.5 Slot 2 P/T Option board terminals (01-0022)  

Signal  Function  Operating parameters  

PRESS1  Bridge +  

Connections to the resistive bridge type pressure 

sensor (factory default = voltage mode sensor). 

Refer to Safety instructions for approved pressure 

sensors. Or contact Pietro Fiorentini for more 

information  

PRESS2  Signal +  

PRESS3  Signal -  

PRESS4  Bridge -  

TEMP1  Supply +  

Connections to the RTD sensor (factory default = 

4 wire PT100). Refer to Safety instructions for 

approved pressure sensors. Or contact Pietro 

Fiorentini for more information  

TEMP2  Signal +  

TEMP3  Signal -  

TEMP4  Supply -  
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4.3.6 Slot 2 4..20mA (HART) option board (01-0203)  

Signal  Function  Operating parameters  

LPWR2+  

Loop power 

supply  

  

LPWR2-  

Loop power 

supply  

 

4.3.7 Galvanic isolation  

In case galvanic isolation is required the use of an external isolator on frequency output D0 is 

required.  

 

5. Start-up and commissioning  

5.1.1 Powering up  

 

After the SPU has been wired and powered up it is advisable to read out a complete list of 

parameters. In case of a flow calibrated meter, it is recommended to verify the parameters as found 

with the calibration parameters.  

The parameters can be read with the Pietro Fiorentini Instrument Manager (PFIM) software tool 

(consult Pietro Fiorentini Instruments to obtain tool). A serial connection can be made via the USB 

interface.   

 

Warning!  

When connecting a PC or laptop in the hazardous area, ensure the rules and 

regulations to work with non EX equipment are met. 

 

  

A flow calibrated meter should have the parameter lock switch closed and tamper proof sealing sticker 

in place. Make sure this is in place. Refer to chapter 8 for more details about sealing.  
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The Modbus address map can be provided on request.  

The FSN Series flowmeter has a built in 120 Ohm termination resistor in case the RS485 network 

needs to be terminated at this position. The switch shown in Figure 5-1 can be used for this  

 

 

Figure 5-1-3 Line termination resistor switch 

5.1.4 Commissioning  

When possible, verify operation of the flowmeter at (near) zero flow at known gas composition. Zero 

flow readings and diagnostics per path should be recorded and assessed. After this zero flow check, 

start the gas flow and monitor per path readings and diagnostics for proper operation of the device. 

Ensure that the frequency signal provided by the meter match the volume flow reading on the local 

LCD.  

It is recommended to log meter readings and diagnostics using the Pietro Fiorentini Fiosonic 

Management Software (FMS) software tool during startup conditions. 
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The keypad has four function keys which correspond with a function shown in the corners of the LCD. 

Each key will have a function depending on the operating mode of the interface. 

 

  

Figure 6-2 - Front view of keypad and display  

 

6.3      Normal operating mode screens  

During normal operation the FSN Series flowmeter provide the essential information on areas on the 

LCD. The following parameters can be displayed on both the upper and lower section of the LCD. 

Using the keys on the keypad different parameters can be selected.  
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10. Spare parts and accessories  

Please contact Pietro Fiorentini for spare parts and accessories 

 Appendix A: Diagnostic Codes  

Measurement Status / TransientErr  

  Diagnostic Status Bytes  set both 

AB/BA 

Affects 

performance 
WARNING ERROR Hex Value  Decimal  

Value Enum / Short Description Long Description 

M
ea

sS
ta

tu
s 

V
a

lu
e

s
 s

e
t 

fo
r 

M
e

te
r 

V
a

lu
e

s
 

0x00000000 0 No_error No Error     

0x00000001 1 Warning Measurement Warning   X  

0x00000002 2 Error Measurement Error    X 

0x00000004 4 CalSwitch_unlock Calibration lock open   X  

0x00000008 8 System_error Inconsistency in system parameters    X 

0x00000010 16 FPGA_error Inconsistency in FPGA parameters    X 

0x00000020 32 Flash_mem_error Error accessing internal flash memory    X 

0x00000040 64 RTCBattFail RTC clock battery failure   X  

0x00000080 128 Ispare Not enough power   X  

0x00000100 256 Firmware_error Firmware checksum error    X 

0x00000200 512 Factory_defaults Started from factory defaults    X 

0x00000400 1024 ParamCRC_Error Parameter checksum error    X 

0x00000800 2048 Optionboard_timeout Option board does not respond   X  

0x00001000 4096 TestMode Meter is in test mode    X 

0x00002000 8192 DigOutOverflow LF pulse output overflow   X  

0x00004000 16384 TotalStorageInitError Totalizer storage error - no valid flash record 

found on startup 

   X 

0x00008000 32768 TotalPersistError Totalizer persistence error - totalizer storage 

verification failed 

  X  

PTZ Module status  

P
T

Z
S

ta
tu

s
 

 

0x00000000 0 PTStatusGood PTZ No errors     

0x00000001 1 PTStatusWarning PTZ Warning    X  

0x00000002 2 PTStatusError PTZ Error    X 

0x00000004 4 Spare Spare     

0x00000008 8 Spare Spare     

0x00000010 16 TemperaturOutofRangeError Temperature sensor error or value out of range   X  

0x00000020 32 PressureOutofRangeError Pressure sensor error or value out of range   X  

0x00000040 64 PTReadTimeOutError No response from PT option board    X 

0x00000080 128 PTZInputsOutofRangeError PTZ inputs out of range    X 
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Path / Transducer diagnostics  
P

a
th

/T
ra

n
s
d
u

c
e

r 
S

ta
tu

s
 

V
a

lu
e
s
 s

e
t 

p
e
r 

tr
a

n
s
d

u
c
e
r 

A
B

 o
r 

B
A

 

0x00000000 0 No error No Error     

0x00000001 1 Performance_bad Performance too low     

0x00000002 2 No_Correlation MaxAmp and/or MinAmp below low limit  YES   

0x00000004 4 SNR_Range Signal to noise ratio too low  YES   

0x00000008 8 Signal_overflow Signal too large  YES   

0x00000010 16 MinMaxZoom_Range Min and Max indices of raw signal too far away  NO   

0x00000020 32 Envelope_slope_range Signal signature out of range  YES   

0x00000040 64 Envelope_slope_dev % deviation filter on Signal signature  YES   

0x00000080 128 DetPoint_Range Zero Cross out of range  YES   

0x00000100 256 ZC_DETPT_Filter Detectionpoint corrected by ZC_DETPT_filter  NO   

0x00000200 512 DeltaT_error ABS((DetPTCorrBA - DetPtCorrAB) - (ZeroCrossBA - 

ZeroCrossAB)) 

 YES   

0x00000400 1024 DemodTransittimeAccel Transittime accelleration too high (cycle skip)  YES   

0x00000800 2048 EnvPeakSkip Envelope peak skip (packet)  NO   

0x00001000 4096 SPARE      

0x00002000 8192 SPARE      

0x00004000 16348 SPARE      

0x00008000 32786 SPARE      

0x00010000 65536 VOSRange Velocity of sound out of range YES  X  

0x00020000 131072 VOGRange Velocity of gas out of range YES  X  

0x00040000 262144 WetGasVOS Wetgas filter triggered substitution based on VOS YES  X  

0x00080000 524288 WetGasVOG Wetgas filter triggered substitution based on VOG YES  X  

0x00100000 1048576 Substitution Path being substituted based on historical data YES  X  

0x00200000 2097152 SPARE      
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1. Contents of this document 

 
This manual contains several sections, covering various aspects for proper installation and operation 
of the FSN flowmeter. 
 
Chapter 1 This chapter 
 
Chapter 2 Installation 
 
Chapter 3 Safety instructions 
 
Chapter 4 Electrical parameters 
 
Chapter 5 Control drawings 
 
 
1.1 Conventions 

The following symbol and indication conventions are used throughout this manual. 
 

 

 

Warning! 

A warning indicates hazards or unsafe practices that could result in severe 
personal injury or death. 
 

 

 

  

Attention! 

This sign indicates potential hazardous or unsafe operations that could result 
in minor personal injury or damage of product or property. It is also used to 
indicate operations or practices that could cause the product to operate in an 
unexpected way or provide results that are outside the specification limits 

 

  Specific information for explosion safety 

This sign is used where specific important information is given in order to 

comply with explosion safety regulations 
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1.2 Abbreviations 

The following abbreviations are used throughout the document: 
 

ATEX Atmosphere Explosive 

CSA Canadian Standards Association 

EMC Electromagnetic Compatibility 

FM Factory Mutual 

IEC International Electrotechnical Commission 

IECEx International Electro technical Commission certification scheme for 
Explosive atmospheres 

IS Intrinsic Safety 

ISO International Organization for Standardization 

LVD Low Voltage Directive 

OIML Organisation Internationale de Métrologie Légale  

PCBA Printed Circuit Board Assembly 

SPU Signal Processing Unit (the electronics of the flowmeter) 

FSN Ultrasonic FlowMeter 

 

2. Important information 

2.1  Main hazards 

 

 

Warning! 

Natural gas flows through the meterbody of the FioSonic flowmeter. 

Do not remove any transducers or parts from the meterbody whilst 

the flowmeter is under pressure. potentially explosive gas can escape 

and parts can blow out. 

 

2.2  Intended use 

The FSN flowmeter primary use is to measure the volume flow rate and gas velocity of gases in 
pipelines. 

The FSN series flowmeters are suitable for use in pressurized lines within the design conditions 
specified on the flowmeter nameplate. 

 

 Warning! 

It is not allowed to operate the Fiosonic Series Ultrasonic flowmeter outside 
its design pressure and temperature limits. Refer to the nameplate on the 
device for the minimum and maximum limits.  

 
When using the FSN Series flowmeter in outdoor conditions where ice and snow could build up on 
the flowmeter, the FSN Series flowmeter is considered part of the piping system and sufficient 
construction is provided to support the FSN Series flowmeter. 
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2.12 Marking 

 
The SPU has a permanently affixed metallic plate with engraved relevant explosion safety information. 
Example of ATEX / IECEx plate is shown below. 
 
 
 
 
 

 
 
 

 

 
 
 
 
Example of cQPS US plate is shown below. 
 

 
 
 
 
  

Safety 
informations 

Number of EU type 
approval certificate 

Name and address of 
the manufacturer 

Ex marking, II=surface, 1G= zone 0, gas 
Protection Ex ia (intrinsic safe), gas group IIC, max 
temperature T4=135°C, EPL=Ga 

CE marking followed by number of 
Notified Body responsible for quality 

Model, serial number and year 
of manufacture 

CQPS US marking area 
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Digital output  

D3A, D3B 

Passive optically isolated open collector output 

In type of protection intrinsic safety, with the following maximum 

values: 

Ui  = 15V 

Pi  = 250 mW 

Ii  = 100mA 

Ci  = 0.03µF 

Li  = 0.02mH  

01-0202 (TIP010) RS485 IO 4..20mA Option board parameters  

Power / 4..20mA Loop 
PWR1+, PWR1- 

4..20mA Loop / Option board supply 
In type of protection intrinsic safety, with the following maximum 
values: 

Ui  = 29V 
Pi  = 670 mW 
Ii  = 100mA 
Li  = 0.3mH  

Ci  = 0.03uF 

RS485 port 
D1A, D1B 

Differential RS485 two wire communications port 

In type of protection intrinsic safety, with the following maximum 
values: 

Uo  = 4.12V  Ui  = 4.2V 
Po  = 150 mW  Pi = 250mW 
Io  = 150mA  Ii = 250mA 
Ci  = 20uF 
Li  = negligible  

Digital output 
D2A, D2B 

Passive optically isolated open collector output 

In type of protection intrinsic safety, with the following maximum 
values: 

Ui  = 15.5V 
Pi  = 250 mW 
Ii  = 100mA 
Ci  = 0.03uF 
Li  = 0.02mH  

Digital output 
D3A, D3B 

Passive optically isolated open collector output 

In type of protection intrinsic safety, with the following maximum 
values: 

Ui  = 15.5V 
Pi  = 250 mW 
Ii  = 100mA 
Ci  = 0.03uF 
Li  = 0.02mH  
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SAFETY INSTRUCTIONS CARD   

 Warning!   

The power supply interfaces of the FSN Series flowmeter are reverse 

polarity protected up to 250mA max. Always connect via a suited 

intrinsically safe isolator or barrier.   

Refer to Control drawing 6110032002 for detailed information  
 

 Warning!   

ONLY CONNECT THE USB INTERFACE IN SAFE AREA OR ENSURE 

NO EXPLOSIVE ATMOSPHERE IS PRESENT.   

MAXIMUM VOLTAGE RATING Um = 250 VAC  

 

 Warning!   

The FSN Series requires an intrinsically safe power supply compatible 

with the electrical parameters stated in the control drawing 6110032002. 

 

 Warning!   

Do not perform hydrotesting on the FSN Series flowmeter   

 

 

 BEFORE INSTALLATION REMOVE RUST PREVENTATIVE COATING 

INSIDE SPOOLPIECE   
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REFER TO OTHER SIDE OF SAFETY INSTRUCTIONS CARD  

 



 

Document classified as: 2 - Company Confidential 

via Rosellini 1 

I-20124 Milano 

Italy 

 

Tel.  +39 02 696.14.21 

Fax. +39 02 688.04.57 

 

Pietro Fiorentini S.p.A. 

via E.Fermi 8/10 

I-36057 Arcugnano (VI) Italy 

 

Tel.  +39 0444 968.511 

Fax. +39 0444 960.468 

 

www.fiorentini.com 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://www.fiorentini.com/


 

   

Document classified as: 2 - Company Confidential 

 


