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1 INTRODUCTION 

1.1 PRODUCT OVERVIEW 

CF500 is a Type 1 gas volume correction device, configurable as a T, PT, or PTZ corrector. It is 
designed to compute the volume of gas under base conditions, based on measurement conditions 
such as volume, temperature, pressure, and compressibility. The volume information is received 
via a low-frequency input, compatible with any suitable gas flow meter providing this data. 

CF500 represents a new generation of volume correctors designed for high-performance 
applications, thanks to its advanced electronic components. Its architecture is based on flash 
memory, which enables firmware updates via a laptop without hardware modifications. 
Communication is available through RS485 or GSM ports. 

Power is supplied by an internal 3.6 V DC battery (17 Ah). When GSM communication is used, 
an additional internal 4.5 V DC battery is installed. For RS485 communication, an external power 
and barrier module (CF500-POW) is used, providing 5 V DC and protecting communication lines 
A and B. There is also a variant without communication ports, described in Section 1.3. 

CF500 is certified in accordance with the European MID Directive and EN 12405-1 standard, and 
is suitable for commercial and financial gas transactions. The device bears markings according 
to the following directives: 

2014/34/EU - ATEX Directive for explosive atmospheres 

2014/32/EU - Measuring Instruments Directive (MID) 

2014/30/EU - Electromagnetic Compatibility Directive (EMC) 

1.2 OPERATING PRINCIPLE 

The flow meter connected to CF500 measures the volume of gas under operating conditions—
pressure and temperature. CF500 converts this measured volume to base conditions, according 
to EN 12405: 
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 Where: 
 V  — Volume under operating conditions, m³; 

 bV  — Converted volume under base conditions, m³; 
 T  — Measured gas temperature, K; 

 bT  — Base temperature, K; 
 P  — Measured absolute gas pressure, bar; 

 bP   — Base pressure, bar; 
 Z   — Compressibility at operating conditions; 

 bZ   — Compressibility at base conditions; 

 zK  — Compressibility correction factor— 
bZ

Z
K z  ; 

 C  — Total correction factor. 
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1.3 KEY FEATURES 

Name CF500-XYZ 
Manufacturer Unisyst Engineering Ltd. 
Type Type 1 Gas Volume Correction Device 
Variants CF500-XYZ 

X = T – Temperature sensor 
X = P – Temperature + Pressure sensors 
Y = G – GSM modem 
Y = R – RS485 module 
Y = N – No communication 
Z = P – External power supply for communication 
Z = N – Autonomous power 

Metrology Compliance EN 12405-1 

Energy Calculation EN 12405-2, System 2 

MID Type Examination Cert. BG-MI 002-15/01 by NB 2341 

Compressibility Methods • AGANX19 мod.
• SGERG 88
• AGA8-92DC

• Constant zK  

Ambient Temp Range –25 °С to +55 °C 
Gas Temp Range –25 °С to +55 °C 
Base Pressure / Temp 

bP  = 1.01325 bar 

bT  = 20 °С 

Protection Class IP67 (EN 60529)  
Power Supply  3.6 V DC internal battery (17 Ah) 

4.5 V DC internal GSM battery 
5 V DC external (RS485) 

Pressure Sensors Range 0–10 bar 
3–20 bar  
0.8–2 bar  
IPS-A-…, SM Sensormatic Ltd. 

Temperature Sensor  Class A (EN 60751) 
ITS-Pt1000-A-…, SM Sensormatic Ltd. 

Frequency Input Low-frequency (max 2 Hz) 

Cable Lengths  Low freq: 0.8 m or 2.5 m  
Pressure 0.8 m or 2.5 m  
Temperature: 0.8 m or 2.5 m  

CE Marking Compliance with: 
Directive 2014/34/ЕС (ATEX) 
Directive 2014/32/ЕС (MID) 
Directive 2014/30/ЕС (ЕМС) 

Electromagnetic class  E2  

Mechanical class M2  
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Humidity Designed for humid conditions with condensation 

ATEX Classification  II 2 G Ex ib IIB T4 Gb 

Corps 

 
Housing Material – Aluminium 
Dimensions (mm) – 165 х 165 х 88 
Weight ~ 2 кг 

Display  GDC-FR-3809WP 

Keyboard  5 internal buttons 

Communication Ports  RS485 or GSM 

Communication Protocols  Modbus RTU (slave mode) 

Gas Types Natural gas, fuel gases (1st and 2nd category per EN 437) 

Units of Measurement Pressure: bar 
Temperature: °С 
Volume: m3 
Energy: kWh, GJ 

Firmware Compliance  Compatible with WELMEC 7.2, according to the following: 
'P' : embedded software 
'I'  : specific requiremens gas corrector 
'L' : long-term data storage 

Hardware Boards 1 CPU board: 
analog measurments 
metrological core 
non- metrological applications 

1 I/O board: 
1 Communication board (RS485 or GSM) 
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2 PRODUCT OVERVIEW 

The CF500 housing consists of two interconnected sections via flexible cables. When the 
connecting screws are removed, the casing opens entirely, giving easy access to essential 
components such as the internal battery, terminals, and buttons. 

 
1. Functional buttons 
2. Slot for internal battery 
3. Two connectors for battery connection 

 
1. Connector for communication modules 
2. Space for additional GSM battery block 
3. Connector to GSM battery block 

On the front panel, there's a specialized LCD screen for data display. Two light-sensitive sensors 
at both ends of the display control how information is shown when the device is active. A tamper-
proof label is affixed on the outer shell, and under the front cover, you’ll find the battery slot and 
connectors. Battery replacement does not break the device’s legal verification seals. 



CF500 – USER MANUAL 

Page 8 of 59 version 2.0  

 

2.1 HARDWARE ARCHITECTURE 

The CF500 features two primary electronic boards: 

 CPU Board - Includes the core system components: microcontroller, RAM, Flash 
memory, LCD display, internal battery; 

 I/O Board - Hosts inputs for pressure, temperature, low-frequency flow, and connection 
ports for RS485 or GSM communication modules. 
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2.2 METROLOGICAL SEALING SCHEME 

Metrological seals protect access to: 

 All certified measurement components; 

 Connections between sensors and flow meters; 

 The "calibration switch," which grants access to calibration mode. 

Standard sealing includes two sealed plates—one over the processor and one covering the 
metrological I/O section. These plates feature slots for inspection stamps as shown below: 

 
1. metrological board 1 protected with a metrological seal 

2. metrological board 2 protected with a metrological seal 

 
1 and 2. places for placing inspection markings 
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  

2.3 CUSTOMER SEALING 

In addition to regulatory seals, non-metrological (customer) seals can be added to restrict internal 
access. These seals are placed on designated tabs on both casing sections. Any attempt to open 
the enclosure leaves visible tamper evidence. 

Customer seals protect access to: 

 Non-metrological interfaces 

 Battery compartment. 

 
customer sealing 

2.4 METROLOGICAL LABEL 

Affixed externally, the metrological label includes: 

 Product name (e.g. PTZ gas volume corrector CF500); 

 Manufacturer’s name; 

 Serial number and manufacturing date; 

 CE marking; 

 MID certification details; 

 Maximum permitted error under base conditions; 

 Base pressure and temperature values; 

 Environmental operating range; 

 ATEX compliance details; 

 IP protection rating. 
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3 METROLOGICAL VALUES 

All metrological values are measured or calculated every second if the display is active or if there 
are pulses at the input. Otherwise, calculations are performed at intervals from 5 to 250 seconds, 
configurable by the user. 

3.1 INPUT VARIABLES 

Measured variables such as temperature, pressure, and uncorrected volume are received via 
analog or digital inputs in the form of electrical signals (resistance, voltage, number of pulses). 
Each signal is validated—e.g., for pressure sensors with 0.1–3 V range, voltage must stay within 
bounds. 

If a signal is valid, it’s converted into a digital value. Otherwise, the device uses a predefined 
default nominal value until the input recovers. 

3.1.1 Temperature 

CF500 uses a Pt1000 Class A temperature sensor in compliance with IEC/EN 60751. The sensor 
utilizes a four-wire connection to eliminate lead resistance.. 

 Protection: IP67 per EN 60529; 

 Cable lengths: 0.8 m or 2.5 m; 

 Measurement range: –20 °C to +50 °C; 

 An alarm is triggered if readings fall outside thresholds or if the sensor channel fails. 

3.1.2 Pressure 

T-Type Corrector 

Uses fixed pressure, calculated as: 
PPP  atma  

where: 

 aP – fixed absolute pressure; 

 atmP  – atmospheric pressurecoresponding yo the attitude where the device is in 
intended to be installed; 

 P  – fixed value of the gas overpressure. 

PT / PTZ Correctors  

Use an external absolute pressure sensor: 

 Stainless-steel casing, IP66 protection; 

 Overload capacity: ≥1.2× max pressure for 15 minutes; 

 Cable lengths: 0.8 m or 2.5 m; 

 Alarms triggered when pressure is out of range or sensor fails. 
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3.1.3 Low-Frequency Input 

CF500 features a low-frequency (LF) input: 

 Max frequency: 2 Hz; 

 Minimum pulse: 65 ms; 

 Minimum pause: 130 ms. 

Compatible with: 

 Dry contact switches; 

 Static relays; 

 Open collectors. 

Terminal connections: K3/1 and K3/2. 

3.2 CALCULATION OF GAS COMPRESSIBILITY CORRECTION FACTOR 

The CF500 calculates the compressibility correction factor (K<sub>Z</sub>) using one of the 
following methods: 
 

Method Description 

AGA NX19 mod. Modified AGA NX19 method 

SGERG 88 GERG 88 method (Simplified Gas Equation) 

AGA8-92DC Detailed Characterization per AGA8 

Constant Fixed user-defined value bz / ZZK   

 

Depending on configuration: 

 

 T-type or PT-type correctors use a constant value for compressibility factor, entered 
during device setup. 

 PTZ-type correctors require specifying which calculation method is used, with 
corresponding gas parameters input into the device. 

 

When configured as a T or PT corrector, the CF500 uses a constant value for the compression 

correction factor zK . This value is entered during configuration. 
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When configuring us a PTZ correctorq it is also necessery to spesify the metod for calculating the 
compressibility coefficient Z и Zb. Depending on the selected method, the following data is 
required and must be entered into device: 

  AGA NX19 mod. SGERG 88 AGA8-92DC Constant KZ 

%CO2    
  

%N2   
   

%H2    
  

Calorific Value Hs   
  

Density   
  

Full Gas Composition  
 

 
 

Constant KZ   
  

 

Application Ranges 

AGA NX19 mod. 

Absolute Pressure: 0 MPa < P < 12 MPa 0 < P < 120 bar 

Temperature: 250 К < Т < 340 К –23.15 °C < Т < 66.85 °C 

 
gas parameters –  AGA NX19 mod 

0 < CO2 (%) < 30 

0 < N2 (%) < 50 

0.55 < relative density < 0.9 

 

SGERG 88 

0 MPa < P < 12 MPa 0 < P < 120 bar 

263 К < Т < 338 К –10.15 °C < Т < 64.85 °C 

30 MJm3 < HS < 45 MJm3  

 
gas parameters – SGERG 88 

0 < CO2 (%) < 30 

0 < H2 (%) < 10 

0.55 < relative density < 0.9 
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AGA8-92DC 
Absolute Pressure: 0 MPa < P < 12 MPa 0 < P < 120 bar 

Temperature: 263 K < T < 338 K –10.15 °C < T < 64.85 °C 

gross calorific value 30 MJm3 < HS < 45 MJm3  

 
gas parameters – AGA8-92DC 

70 < CO4 (%) < 100  0 < C4H10 (%) < 1.5  0 < H2 (%) < 10 

0 < N2 (%) < 20  0 < C5H12 (%) < 0.5  0 < CO (%) < 3 

0 < CO2 (%) < 20  0 < C6 (%) < 0.1  0 < He (%) < 0.5 

0 < C2H6 (%) < 10  0 < C7 (%) < 0.05  0 < H2O (%) < 0.015 

0 < C3H8 (%) < 3.5  0 < C8+ (%) < 0.05  0.55 < relative 
density 

< 0.8 

If any input variables fall outside these ranges, CF500 triggers a metrological alarm. While alarms 
persist, Kz calculation continues using default values.  

3.3 CALCULATION OF TOTAL CORRECTION FACTOR 

The CF500 calculates the total correction factor in accordance with the formula defined in EN 
12405-1: 

zKT

T

P

P

Z

Z

T

T

P

P
C

1b

b

bb

b



 
The base pressure and base temperature must be entered into the device before commissioning. 
The base temperature (tb) is entered in °C. 

15.273bb  tT  
where: 

bT  – absolute base temperature, K; 

bt – base temperature, ºC. 
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3.4 TOTALIZERS 

The CF500 accumulates the following totalizers (counters): 

 

Totalizer Type Description 

Uncorrected Volume Based on incoming pulses from the low-frequency flow meter input 

Corrected Volume Volume adjusted to base conditions using the correction factor 

Energy Computed using corrected volume and calorific value 

Overall Corrected Volume Includes all corrected volume regardless of alarm status 

Overall Energy Includes all energy totals regardless of alarm status 

Alarm Uncorrected Volume Accumulated when a metrological alarm is active 

Alarm Corrected Volume As above but for corrected values 

Alarm Energy As above but for energy totals 

 

3.4.1 Uncorrected Volume Totalizer 

The pulses received from the flowmeter at the low-frequency input are multiplied by the flowmeter 
constant: 

tCNV  imp  
where: 

V   – uncorrected volume, m3; 

impN   – number of received pulses; 

tC   – input pulse weight (flowmeter constant), m3/pulse. 

The pulse constant is configurable, from 0.001 m³/pulse to 100 m³/pulse. The result is added to 
the uncorrected volume totalizer..  

3.4.2 Corrected Volume Totalizer 

Corrected volume is calculated as: 
CVV b

 
where: 

bV  – adjusted volume at baseline conditions, m3; 

V  – unadjusted volume, m3; 
C  – correction factor. 

Added to the corrected volume totalizer.  
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3.4.3 Energy Totalizer 

Energy W is computed per EN 12405-2 as: 
coeffb  HsVW  

where: 
W   – energy, kWh; 

bV   – corrected volume, m3; 
Hs   – calorific value of gas, MJ/m3; 

coeff  – conversion factor to kWh. 

Energy totals are accumulated in kWh by default for precision, but can be displayed in GJ 
depending on user settings.  

3.4.4 Totalizer Control Logic 

Depending on the presence or absence of a metrological alarm, the totalizers are controlled as 
indicated in the table according to EN 12405-1: 

  normal operation alarm operation totalizer type 

Uncorrected Volume Increases Increases Metrological 

Corrected Volume Increases Paused Metrological 

Energy Increases Paused Metrological 

Overall Corrected Volume Increases Increases Non-metrological 

Overall Energy Increases Increases Non-metrological 

Alarm Uncorrected Volume Paused Increases Non-metrological 

Alarm Corrected Volume Paused Increases Non-metrological 

Alarm Energy Paused Increases Non-metrological 

* In case of an alarm, quantities are computed using nominal values for pressure and temperature 
defined during device setup. 

4 NON-METROLOGICAL VALUES 

At each measurement interval, CF500 calculates the following indicative (non-certified) flow 
rates:. 

Uncorrected Flow 

Instantaneous flow before correction: 

3600
period

imp tCN
Q




 
where: 

Q   – current unadjusted cost, m3/h; 
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impN   – number of received pulses for the period; 

tC   – input pulse weight (flowmeter constant), m3/pulse; 
period   – duration of time between two measurements, s. 

Corrected Flow 

The adjusted cost is calculated using the formula: 
CQQ b

 
where: 

bQ  – cost under baseline conditions, m3/h; 

Q  – моментен некоригиран разход, m3/h; 
C  – correction factor. 

Energy Flow 

Calculated energy flow in kilowatts or gigajoules/hour: 
coeffb  HsQP  

where: 
P   – energy expenditure, kW; 

bQ   – volume adjusted consumption, m3/h; 

Hs  – calorific value of gas, MJ/m3; 

coeff – coefficient that converts the unit of measurement to kW (if necessary). 

Energy flow is computed in kW for precision, but can be displayed in GJ/h depending on 
configuration settings. 

These values are for informational use only and do not carry metrological certification. 

5 COMMUNICATION 

CF500 enables communication with external devices via either an RS485 port or GSM modem, 
based on which module is installed in the I/O board expansion slot. 

 GSM modem CF500-GSM. Accordingly, the corrector variant is designated as CF500-
PG; 

 RS485 board and external module CF500-POW. Accordingly, the corrector variant is 
designated as CF500-PRP. 

5.1 GSM MODULE 

 Installed internally in the expansion slot 

 Suitable for use in hazardous (ATEX) zones 

 Powered by an internal CF500-GSMBAT 4.5V DC battery 

 GSM signal transmitted via a safe external antenna mounted on the CF500 casing 

 Uses Modbus RTU protocol in slave mode. 
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CF500 with installed GSM board and external antenna 

Variant with GSM modem is labeled CF500-PG. 

5.2 RS485 MODULE 

 Installed internally in the expansion slot 

 Also suitable for use in ATEX zones 

 Connects to external devices via specialized CF500-POW module placed outside the 
hazardous area 

 CF500-POW ensures safe electrical isolation and supplies stable 5V DC power to the 
RS485 lines (A and B) 

 Uses Modbus RTU protocol in slave mode 

 
CF500 with RS485 board installed and CF500-POW external module 

The RS485 modem communicates via Modbus RTU protocol in slave mode. 

The user can select the baud rate and other communication parameters in the device 
configuration mode. 
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  

6 INSTALLATION, COMMISSIONING & MAINTENANCE 

6.1 INSTALLATION 

After delivery, perform a visual inspection to check for: 

 Mechanical damage 

 Missing components 

If any issue is found, return the device for servicing. 

If the device has been exposed to extreme temperatures during storage or transport, allow it to 
acclimate for at least 4 hours before use. 

CF500 arrives fully assembled, with accessories depending on the ordered configuration. 

 external 
dimensions 

Mounting Requirements: 

 Install away from heat sources and strong electromagnetic interference. 

 Use brackets or wall plates to route cables properly. 

 Cables should be supported and not hang directly from the device. 

Post installation: 

 Secure all four screws in each corner of the device to ensure waterproof sealing. 

 Tighten all cable fittings to maintain IP protection. 

Mounting Options: 

 Wall-mounted or on a panel 

 IP65 protection allows outdoor installation, preferably under cover or inside a cabinet. 

Four mounting holes (Ø 7 mm) are available. Use screws up to 5 mm in diameter. Optional 
mounting brackets may be used. 
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mounting dimensions 

6.2 INSTALLATION OF ADDITIONAL MODULES 

 
installation of additional modules 
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CF500-POW (RS485 power module): 105 × 86 × 57 mm 

Mounts on a standard DIN rail (EN 50022). 
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CF500 Device Terminal Table: 

Terminal Signal Description 

J3/1 +5 V Power supply 

J3/2 0 V Ground 

J3/3 RS485 A Communication line 

J3/4 RS485 B Communication line 
 

CF500-POW Module Terminal Table: 
Terminal Signal Description 

3 220 V N Mains neutral input 

4 220 V L Mains live input 

16 RS485 A (to a personal computer) Comm line to PC 

17 RS485 B (to a personal computer) Comm line to PC 

18 GND  (to a personal computer) Ground to PC 

26 Connect to ground Connect to ground 

27 Connect to ground Connect to ground 

31 +5 V (to CF500) Power output to CF500 

32 0 V (to CF500) Ground to CF500 

33 RS485 A (to CF500) Comm line to CF500 

34 RS485 B (to CF500) Comm line to CF500 

 

6.3 SENSOR CONNECTION DIAGRAM 

Below is the wiring layout for connecting pressure, temperature, and flow sensors to CF500. 
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Sensor Terminals 
Terminal Signal Value Range Description 

К1/2 +U Transmitter Р 5 V Common ground 

К1/3 +In Transmitter Р 0.1 ÷ 3 V Temperature sensor connection 

К1/4 - Transmitter Р  Temperature sensor connection 

К2/1 Pt1000 - 1  Temperature sensor connection 

К2/2 Pt1000 - 2  Temperature sensor connection 

К2/3 Pt1000 - 3  Low-frequency pulse input (-) 

К2/4 Pt1000 - 4  Low-frequency pulse input (+) 

К3/1 - Pulses from turbine  Common ground 

К3/2 + Pulses from turbine  Temperature sensor connection 

These connections ensure precise reading of flow, pressure, and temperature values from 
external sensors. 

6.4 SENSOR INSTALLATION 

6.4.1 Temperature Sensor 

Temperature Sensor must be placed inside a protective sleeve on the pipe where the measured 
temperature accurately reflects gas temperature at the flow meter. 

Recommended setup: 

 Distance from flow meter: less than 1 meter 

 Position: downstream of the gas flow 

 Immersion depth: between one-third and two-thirds of the pipe's internal diameter 

 

It’s advisable to install a second thermowell nearby to validate measurements with a reference 
thermometer, without removing the main sensor 

6.4.2 Pressure Sensor 

Equipped with a connector featuring external threads. 

Installed by: 

 Direct mounting (possibly with adapter) 

 Or via a 3-way valve, which simplifies periodic sensor verification 

6.4.3 Flow Meter Connection Cable 

The low-frequency cable supplied with CF500 should be directly connected to the LF output of 
the gas flow meter. 
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6.5 POWER SUPPLY & BATTERY REPLACEMENT INSTRUCTIONS 

CF500 devices are shipped with the following power supply configurations: 

 

Configuration Description 

CF500-BAT Internal battery block (default setup) 

CF500-BAT + CF500-GSMBAT Internal battery for device + additional battery for 
GSM modem 

CF500-BAT + CF500-POW Internal battery + external RS485 power module 

 

Important Guidelines: 

 Use only the manufacturer-certified power sources, which are ATEX-compliant and 
meet metrological requirements. 

 Warranty is valid only when using the specified power supplies. 

Internal Battery – CF500-BAT 

 Type: 17 Ah lithium battery (D-size), 3.6 V DC 

 Includes all intrinsic safety protections 

 Provides up to 5 years autonomous operation under typical load 

 Battery life may reduce with heavy display usage or continuous GSM communication 

 When battery capacity reaches 90%, a warning icon flashes on display. The event is 
logged in the alarm archive. 

 
main power supply unit CF500-BAT 

Replacement Procedure: 

 Confirm new battery voltage exceeds 3.6 V 

 Open the CF500 enclosure 

 Connect the new battery to the available battery connector 

 Disconnect and remove the old battery 

 Insert the new battery into its holder 

 Close the enclosure and verify device operation 

Caution: Do NOT short-circuit the battery block-this will permanently damage it. 
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GSM Modem Battery – CF500-GSMBAT 

 When GSM communication is active, CF500 uses an additional 4.5 V DC internal 
battery to power the GSM module. 

 Includes intrinsic safety protections 

 Cannot be replaced with a different type 

 Battery warning shown at 90% depletion, and event logged accordingly 

 
additional power supply unit CF500-GSMBAT 

 External Power for RS485 – CF500-POW 

 For RS485 communication, CF500 is bundled with the CF500-POW external safe 
module, which: 

 Supplies 5 V DC to RS485 module 

 Electrically isolates the RS485 serial interface (lines A & B) 

 Includes all required intrinsic safety measures 

 Cannot be substituted by any other type 

 
Connecting to CF500-POW 
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6.6 COMMISSIONING 

Upon delivery, the CF500 battery is disconnected. 

To start up the device: 
1. Complete mechanical installation of CF500. 
2. Connect all sensors according to wiring instructions. 
3. Plug the battery into one of the designated connectors. 
4. Synchronize the internal clock if needed. 

Once connected, the system powers up and begins normal operation, displaying measurements 
and calculated values. 

6.7 CALIBRATION 

Attention: Calibration must be performed only by authorized laboratories. 

To change protected parameters, follow this process: 

1. Open CF500's casing. 

2. Remove the metrological seal on the CPU cover. 

3. Lift the metrological cover to activate the calibration switch. 

4. Run the calibration procedure. 

5. Replace the cover (switch deactivates) and reseal. 

6. Close the CF500 housing. 

Calibration ensures precise alignment of the input channels for temperature and pressure and 
must comply with regulatory standards. It’s generally recommended every two years or prior to 
regulatory inspection. 

7 СЪОТВЕТСТВИЕ С РЪКОВОДСТВО WELMEC 7.2 

CF500 complies with Directive 2014/32/EU (MID) and the harmonized standard EN 12405-1. 
Additionally, its internal firmware meets the requirements of WELMEC Guide 7.2, which outlines 
conformity modules for measuring devices. 

Supported WELMEC Modules: 

Module Description 

P Embedded software 

I Gas corrector-specific requirements 

L Long-term data storage 
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7.1 FIRMWARE TASKS 

CF500’s firmware manages:: 

 Metrological functions 

 Protection of metrological parameters 

 Integrity and control of measurement data 

 Archiving and duplication of critical data 

 Verification of core system, parameters, and data consistency 

 Display of metrological readings and configuration settings 

Firmware identification 

Firmware version information is displayed in a menu InFoIt is entered from normal operation 
mode by pressing a button ►. 

By pressing buttons ▼ and ▲ submenus are selected: 

 VErSIOn – display software version; 

 CrC  – display of the software checksum; 

 S number  – display the device serial number. 
 

 
DISPLAY SOFTWARE VERSION 

7.2 FIRMWARE PROTECTION & DATA INTEGRITY 

CF500 employs multiple layers of security to safeguard its firmware and critical measurement 
data, ensuring accuracy and legal compliance. 

Firmware Verification 

A CRC-16 checksum of the firmware is stored in non-volatile memory by the manufacturer. 

Upon device startup, this checksum is validated. 

If an inconsistency is found: 

 Warning icons appear on the display. 

 The event is logged in the alarm archive. 
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The firmware checksum (CRC-16) is written by the manufacturer in non-volatile memory and is 

checked when the CF500 is turned on. If the checksum is not correct, the icon lights up  and 

icon flashes . The event is logged in the alarm archive. 

Configuration & Calibration Protection 

Config & calibration data are stored in non-volatile memory. 

Secured using flags and CRC-32 checksums. 

Each time these settings are modified, new checksums are calculated. 

On startup, the system checks both the flags and checksums: 

 If invalid, defaults are used, icons flash, and the alarm is recorded 

 In the CF500, configuration and calibration are stored in non-volatile memory, protected 
by flags and checksums (CRC-32). 

These amounts are recalculated when the configuration and calibration are changed, 
respectively. 

When turned on, the flags and checksums of these areas are checked. If the flag or checksum is 

not correct, the icon lights up  and icon flashes . The event is logged in the alarm log. The 
device starts operating with default values. 

Gas Composition Parameters 

Each section uses flags and CRC-32 protection. 

✅ On power-up: 

 RAM sections are checked first. 

 If both are invalid, the non-volatile area is verified. 

 If all fail, defaults are used, and an alarm is logged. 

In the CF500, gas composition parameters are stored in two redundant areas in RAM and a third 
in non-volatile memory, protected by flags and checksums (CRC-32). 

They are written to the non-volatile memory when the device configuration is written. They are 
written to the redundant RAM areas when the parameters are written in operating mode. 

Checksums are recalculated when writing to the corresponding area. 

When turned on, the flags and checksums of the areas in RAM are checked and if any of these 
areas are correct, the parameters from it are worked on. If both are incorrect, the icon lights up 

 and icon flashes . The event is registered in the alarm archive and the area saved in the 
non-volatile memory is checked. If it is correct, it is worked with, and if not, the device starts 
working with default values. 

Totalizer Data Protection 

Stored in: 

 Two RAM areas 

 One non-volatile memory section 
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Key protections: 

 CRC-32 checksums recalculated after each measurement. 

 Non-volatile memory updated daily at the start of each shift. 

 Upon startup, RAM areas are checked first; fallback logic applies if necessary. 

 

In CF500 totalizers are stored in two duplicate areas in RAM and in a third in non-volatile memory, 
protected by flags and checksums (CRC-32). The RAM areas also store the archive indexes. 
They are written to the non-volatile memory once a day (start of shift). The checksum of the 
totalizers is recalculated with each measurement. 

When turned on, the flags and checksums of the areas in RAM are checked and if any of these 
areas are correct, it is worked on. If both are incorrect, the icon lights up  and icon flashes 

. The event is logged in the alarm log and the area stored in the non-volatile memory is 
checked. If it is correct, the device continues to operate with the data stored in it. 

Archive Protection 

 Archives reside in RAM, protected via CRC-16 checksums. 

 Archive indices are part of the totalizer data block. 

 On startup, invalid archives result in archive and totalizer reset. 

 Event logged in the alarm archive and icons displayed. 

 

In CF500 archives are stored in RAM, protected by checksums (CRC-16). The indexes of filling 
of archives are stored in the area with totalizers. The checksums of archives are calculated when 
filling the corresponding archive. 

When turned on, the checksums of the archives are checked and if they are not correct, the 
archives and totalizers are reset, the icon lights up  and icon flashes . The event is logged 
in the alarm archive. 

LCD Display Test 

In test mode, the entire display can be illuminated to check for missing segments. 
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7.3 DATA ACCESS 

CF500 offers multiple layers of access to device data and configuration, ensuring secure 
interaction through physical buttons and communication channels. 

7.3.1 Access via Functional Buttons 

Located inside the CF500 casing, these buttons become accessible only after breaking the 
customer seal. 

Access levels: 

 

Function Access Protection 

Configuration Password protected 

Gas composition editing Password protected 

Calibration Requires password, calibration switch, and broken 
metrological seal 

Archives Read access without password; reset requires password 

Totalizers Read-only access; no write capability 

 

All events related to data access are logged in the event archive. 

Hardware Protection Mechanisms: 

System Switch 
 Activated when metrological cover is removed 
 Grants access to calibration mode 
 Actions are logged 
 Protected via metrological seal  

Customer Switch 
 Triggered when device lid is opened 
 Grants access to hidden buttons for configuration 
 Protected via customer seal 
 Logged in event archive  

 

Software-Level Access 

 All special modes are password protected, issued only to authorized personnel 
 Some special modes (e.g. calibration) require system switch activation 
 All unauthorized access attempts or configuration changes are recorded as events 
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7.3.2 Access via Communication Channels 

CF500 communicates using Modbus RTU protocol, via: 

 RS485 

 GSM (with proprietary Unisyst data protocol layered over Modbus) 

Security Measures: 

 CRC-16 checksums are calculated for every packet (initial vector: 0xFFFF) 

On receipt, the system verifies: 

 CRC checksum 

 Device address 

 Command code 

 Register address & count 

 Byte counts 

 Validity of values 

If any check fails: 

 Packet is rejected silently or with error code response 

 Invalid or unrecognized commands have no effect on metrological software or data 
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8 DATA DESCRIPTION 

8.1  TOTALIZERS 

CF500 stores totalizer data in: 

 Two redundant RAM sections 

 One non-volatile memory section, protected by flags and checksums 

 Non-volatile memory is updated once per day at the start of each shift. RAM sections 
also store residual fractions of totalizers (not recorded in Flash). 

Upon startup: 

 CF500 checks each RAM section. If one is valid, it proceeds with it. 

 If both fail, the system verifies the non-volatile memory. 

 If all fail, totalizers and archives are reset, and the issue is logged. 

Display Format: 

 If totalizer < 1,000,000 → shows up to three decimal places 

 Otherwise → displays as an integer 

  

Totalizer Format 
Uncorrected Volume Integer < 1 000 000 000 
Corrected Volume Integer < 1 000 000 000 
Energy Integer < 1 000 000 000 
Overall Corrected Volume Integer < 1 000 000 000 
Overall Energy Integer < 1 000 000 000 
Alarm Uncorrected Volume Integer < 1 000 000 000 
Alarm Corrected Volume Integer < 1 000 000 000 
Alarm Energy Integer < 1 000 000 000 
Residuals (Fractional Portions) Float < 1.0 

8.2 ARCHIVES 

All archives are stored in RAM, protected with checksums. Archive indices reside alongside 
totalizers. 

On startup: 

 Archive integrity is verified 

 If invalid, archives and totalizers are cleared 

 Events are recorded in the alarm archive 

 Archives can be manually reset, also logged as alarms. 
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8.2.1 PERIODIC ARCHIVES (Hourly, Daily, Monthly) 

CF500 supports three cyclic archive types: 

Archive Type  Entries Frequency 

 Hourly - up to 400 per hour 

 Daily - up to 400 per day 

 Monthly - up to 132 per month 

When full, new entries overwrite oldest ones. 

Time periods start based on the configured shift start hour (e.g. 8:00 AM). 

Each archive entry contains: 

 Start time of period 

 Integrated uncorrected / corrected / energy flow 

 Overall totals for corrected volume and energy 

 Alarm-mode integrated flows 

 End-of-period totalizers 

 Average temperature and pressure 

 Device status code (bitwise) 

 

8.2.2 ALARM ARCHIVE 

Stores up to 300 entries related to autonomous device operation. 

Each entry includes: 

 Alarm timestamp 

 Alarm code (indicates type and status: active or cleared) 

 

8.2.3 EVENT ARCHIVE 

Stores up to 300 entries related to system changes or interactions. 

Each entry includes: 

 Event timestamp 

 Event code (e.g. config changes, access, battery status) 

 Display methods for alarms and events are covered in Section 9.3.2.1. 
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8.3 CONFIGURATION PARAMETERS 

Configuration data is stored in non-volatile memory, protected by flags and CRC checksums. 
These checksums are recalculated whenever new configurations are saved. 

On startup: 

 The system checks flag and checksum integrity. 

 If errors are found, default configuration values are loaded. 

 The event is recorded in the alarm archive. 

 Parameters can be viewed and edited in Configuration Mode, described further in 
Section 9.3.3.2. 

8.4  GAS PARAMETERS 

Gas composition data is saved in: 

 Two redundant RAM areas 

 One non-volatile memory block 

 Each area is protected by flags and CRC-32 checksums. 

Data entry workflow: 

 During configuration: values are stored in flash 

 During editing mode: values are stored in RAM 

 Checksums are recalculated whenever values are updated 

On startup: 

 If one RAM section is valid, it’s used. 

 If both fail, flash memory is checked. 

 If all checks fail, default gas parameters are loaded. 

 Visual warning icons are displayed, and an alarm event is logged. 

 Parameters can be viewed and adjusted via Gas Parameters Mode, detailed in Section 
9.3.3.1. 
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9 USER INTERFACE 

The CF500 features a specialized LCD display, a keyboard with five functional buttons, and two 
light-sensitive sensors. By default, the display remains off to conserve battery life and activates 
when: 

A button is pressed 

One of the light sensors is triggered (requires adequate ambient light)  

Display Overview 

 
The LCD screen is organized into multiple fields: 

 
Displays totalizers for uncorrected, corrected, and 
energy volumes, along with status icons 

 
Shows measured temperature (°C); displays “Err” if 
sensor alarm is active 

 
Shows measured pressure (bar); displays “Err” if 
sensor alarm is active 

 
Indicates current special modes (e.g., CONFIG, 
COMPOSITION, CALIBRATION) 

 

Shows real-time values (flows, correction factors, 
timestamps) 

  

Displays units of current values (m³, kWh, °C, etc.) 

 Indicates labels or symbols for displayed values 

 
 

 

Two rows showing system status, alarms, battery 
warnings, and operation indicators 
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The CF500 displays the following icons to indicate different statuses: 

 

 

Device version icon: 
 on – the software version and checksum are indicated in the “values” field; 
 off – for all other displays. 

 

calendar icon: 
 on – the date is displayed in the “values” field; 
 off – for all other readings. 

 

clock icon: 
 on – time is displayed in the “values” field; 
 off – for all other displays. 

 

GSM icon: 
 on – when there is communication via GSM; 
 off – in all other cases. 

 

archive icon: 
 on – when archives are displayed; 
 off – in all other cases. 

 

external power icon: 
 on – when the CF500 is powered by an external power source; 
 off – when there is no external power source or no power. 

 

warning icon: 
 flashing – when there is any alarm; 
 off – in all other cases. 

 

battery icon: 
 on – after 90% of battery capacity has been depleted 
 off – battery voltage is normal. 

 

boundary icon: 
 on – when there is a sensor alarm; 
 off – in all other cases. 

 

alarm icon: 
 on – when there is a technological alarm; 
 off – in all other cases. 

 

alarm totals icon: 
 on – when alarm totals or periodic integrated costs are displayed; 
 off – in all other cases. 

Total 
icon for grand totals: 

 on – when grand totals or periodic integrated costs are displayed; 
 off – in all other cases. 

9.1 FORMAT OF ELECTRONIC COUNTERS 

CF500 displays uncorrected, corrected, and energy totalizers using up to 9 significant digits: 

 Values < 1 000 000 show three decimal places 

 Larger values appear as full integers 

To comply with MID standards: 
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 “Display must have enough digits to support counter growth for 8000 hours at max flow 
without resetting.” 

That translates to: 

 Max uncorrected/corrected flow: < 125000 m³/h 

 Max energy flow: < 125000 kW 

9.2 FUNCTIONAL BUTTONS 

The CF500 is equipped with 5 function buttons. They are located inside the housing. Access to 
them is possible after opening the housing, that is, after breaking the customer seals. Opening 
the housing is registered in the event archive. 

Located inside the casing: 

 
Button Purpose 
PAR/QUIT Enter special modes / cancel / back 
► Access work modes / toggle archive timestamps 
▼ / ▲ Navigate menus / change values 
ENT Confirm selections and edits 

 

 
function button layout 

During numeric editing: 

 ►: Selects digit (blinks) 

 ▼ / ▲: Changes value 

 QUIT: Cancels edit, restores original 

 ENT: Saves edited value 

9.3 OPERATING MODES 

On startup, CF500 enters Normal Operation Mode. 

Navigation: 

► - Access Work Modes (unrestricted) 
PAR/QUIT - Enter Special Modes (restricted). 
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9.3.1 NORMAL OPERATION 

Includes: 

 Real-time measurement of inputs 

 Display of flows, correction factor, timestamps 

 Archiving totals and periodic summaries 

 Monitoring of alarms and events 

 
display in "normal operation" mode 

Totals & values auto-cycle or toggle via: 

 Button press 

 Light sensor activation 

 Configurable time interval 

Totals shown: 
the display shows 

explanation 
icon ident. totalizer unit  

 V 127562.523 m3 totalizer unadjusted volume 

 Vb 954761.333 m3 totalizer adjusted volume 

 W 4127567 kW totalizer energy 

Total Vb 955715.663 m3 total totalizer adjusted volume 

Total W 4132894 kW total energy totalizer 

 V 127.52 m3 alarm totalizer for unadjusted volume 

 Vb 954.330 m3 alarm totalizer for adjusted volume 

 W 5327.567 kW energy totalizer alarm 

The dimension of the energy totalizer is determined when configuring the device (kWh or GJ). 
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Totalizers can be changed automatically after a certain time, when pressing the ▲ button and 
when the left photosensitive sensor is shaded. The time for automatic change of totalizers is 
determined when configuring the device. The first three totalizers from the above table are 
displayed unconditionally, and which of the total and alarm totalizers to display is determined 
when configuring the device. 

Temperature display: 

The "temperature" field displays the measured temperature value (3 digits with 1 digit after the 
decimal point) and the temperature dimension (ºC). If a temperature sensor alarm has occurred, 

the Err is displayed instead of the three digits, the icon  is lit and the icon is flashing. 

Pressure display: 

The "pressure" field displays the measured pressure value (4 digits with 2 digits after the decimal 
point) and the pressure dimension (bar). 

If a pressure sensor alarm has occurred, the message Err is displayed instead of the four digits, 

the icon  is lit and the icon  flashes. 

Show current costs and other metrics: 

The "quantities" field (7 digits) displays the values of various quantities, the "identifier" or "icons" 
field indicates which quantity is currently displayed, and the "dimension" field displays the 
dimension of the quantity, if any. For example: 

 

the display shows 
explanation 

icon ident. totalizer unit  

  01.06.15  date 

  12:30:54  time 

 C 7.358  correction factor 

 Q 127.52 m3/h current unadjusted cost 

 Qb 954.33 m3/h current adjusted cost 

 P 4127.54 kWh instantaneous energy consumption 

 Z 0.99345  shrinkage coefficient under operating conditions 

 Zb 0.99345  shrinkage coefficient at base conditions 

  01.00  software version 
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The dimension of energy consumption is determined when configuring the device (kW or GJ/h). 

The values can be changed automatically during a certain time, when pressing the ▼ button and 
when the right light sensor is shaded. The time for automatic change of values is determined 
when configuring the device. The date, time, current corrected flow rate and software version are 
displayed unconditionally, and which of the other values to display is determined when configuring 
the device. 

The total corrected totalizer can be displayed permanently in the “quantities” field. This happens 
if the time for automatic change of quantities is equal to 1. When pressing the ▼ button, the 
display switches to the display of the remaining quantities. When the right light-sensitive sensor 
is shaded, the totalizer is displayed again. If it is greater than 9999999, XXXXXXX is displayed 
in the field. 

 

9.3.2 WORK MODES (Unrestricted Access) 

The operating modes menu is entered from the “normal operation” mode by pressing the ► 
button. In these modes, the main operation of the device continues – measuring input values, 
calculating instantaneous costs, accumulating totalizers and periodic archives, monitoring for 
alarms and events and archiving them. In some of the display fields, information is displayed that 
is different from that in the “normal operation” mode. The operating modes (with unlimited access) 
are: 

 EVEntS  – View active alarms & events; 

 Int FL  – Totals and periodic archive stats; 

 InFo  – Device metadata: firmware version, serial no. 

Each contains submenus navigated via ▲/▼, confirmed with ENT, exited with PAR/QUIT. 

9.3.2.1 Displaying alarms and events 

The submenus of this mode are: 

 ACtIVE        – display current alarms; 

 tECH        – display of alarm and event archive; 

 SPECIAL  – display event archive. 

Use the ▼ and ▲ buttons to select a submenu. 

Use the ENT button to enter the submenu. 

Use the QUIT button to return to the operating modes menu. 
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The alarm codes are: 

 ConF  – configuration error; 

 ConF P  – error in configuration parameters; 

 CAL  – calibration error; 

 rom  – software checksum error; 

 rAm  – archive error; 

 PAr G  – gas parameter error;  

 CALC  – cost calculation error;  

 H rSt  – hard reset; 

 s rSt  – software reset; 

 bAtLow  – low battery voltage (warning);  

 bAtbAd  – critically low battery voltage;  

 bAtGSM  – low GSM battery voltage;  

 HS t  – upper sensor alarm on temperature input; 

 LS t  – low sensor alarm on temperature input; 

 HS P  – upper pressure input sensor alarm; 

 LS P  – low pressure input sensor alarm; 

 Adc t  – Temperature ADC not working; 

 Adc P  – Pressure ADC not working; 

 Pow t – failure in the power supply of the ADC for temperature and pressure; 

 Pow P  – pressure sensor power supply failure. 
  



CF500 – USER MANUAL 

 version 2.0 Page 43 of 59 

The event codes are: 

 oLd time   – old time when setting the clock; 

 nEw time  – new time when setting the clock. 

 SEt CnF  – new configuration saved; 

 SEt CAL  – a new calibration has been saved; 

 SEt PAr  – new gas composition parameters have been recorded; 

 CLr Arch  – archives reset; 

 OPEn door  – the device lid is open; 

 CLOS door  – the device lid is closed; 

 EnAbL CAL – access to calibration and tests is allowed; 

 dISbL CAL  – access to calibration and tests is prohibited. 

Show current alarms: 

The “values” field displays the code of the currently existing alarm. 

If there are no alarms, the message „nonE” is displayed. 

Use the ▼ and ▲ buttons to browse the list of existing alarms. 

Use the PAR/QUIT button to return to the alarm and event display menu. 

 

Show archived alarms: 

The date  of the archived alarm is displayed in the “values” field. 

The “totals” field displays the alarm code and „Err” if the alarm has occurred or „not” if it has 
failed. 

If there are no archived alarms and when the beginning or end of the archive is reached, the 

message „nonE” is displayed. 

The ► button changes the display in the “values” field – date  and time . 

The ▼ and ▲ buttons are used to view the list of archived alarms. 

The PAR/QUIT button returns to the alarm and event display menu. 
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Show archived events: 

The date  of the archived event is displayed in the “values” field. 

The event code is displayed in the totals field. 

If there are no archived events and when the beginning or end of the archive is reached, the 

message „nonE” is displayed. 

The ► button changes the display in the “values” field – date  and time . 

The ▼ and ▲ buttons are used to view the list of archived events. 

The PAR/QUIT button returns to the alarm and event display menu. 

 

9.3.2.2 Displaying totalizers and periodic archives 

The submenus of this mode are: 

 totALS  – totalizators; 

 currnt h  – integrated costs for an incomplete (current) hour; 

 currnt d  – integrated costs for the completed (current) day; 

 currnt m  – integrated costs for an incomplete (current) month;  

 Arch h  – hourly archives; 

 Arch d  – daily archives; 

 Arch m  – monthly archives. 

Use the ▼ and ▲ buttons to select a submenu. 

Use the ENT button to enter the submenu. 

Use the PAR/QUIT button to return to the operating modes menu. 
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Show totalizers: 

The totals that are displayed in this mode are: 
the display shows 

explanation 
icon ident. totalizer unit  

 V 2345683 m3 unadjusted totalizer 

 Vb 9345678  m
3 adjusted totalizer 

 W 12256783 kWh 
energy totalizer (with the dimension selected during 
configuration) 

Total Vb 4356.783 m3 total adjusted totalizer 

Total W 234567 kWh 
total energy totalizer (with the dimension selected 
during configuration) 

 V 234.683 m3 alarm uncorrected totalizer 

 Vb 934.678 m3 alarm adjusted totalizer 

 W 1225.783 kWh 
alarm energy totalizer (with the dimension selected 
during configuration) 

The ENT button changes the listed totalizers. 

The PAR/QUIT button returns to the totalizer and periodic archive display menu. 

Show integrated costs for an incomplete period: 

The "totals" field displays the integrated unadjusted cost for the relevant period (hour, day, 
month). The integrated costs that are displayed in this mode are: 

the display shows 
explanation 

icon ident. totalizer unit  

 V 283.234 m3 integrated unadjusted cost for an incomplete period 

 Vb 934.678 m3 integrated adjusted cost for an incomplete period 

 W 1225.783 kWh 
integrated energy consumption for an incomplete 
period (with the dimension selected during 
configuration) 

Total Vb 1028.356 m3 total integrated adjusted cost for an incomplete period 

Total W 1348.566 kWh 
total integrated energy consumption for an 
incomplete period (with the dimension selected 
during configuration) 

 V 23.683 m3 
alarm integrated unadjusted expense for an 
incomplete period 

 Vb 93.678 m3 
alarm integrated adjusted cost for an incomplete 
period 
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 W 122.783 kWh 
alarm integrated energy consumption for an 
incomplete period (with the dimension selected 
during configuration) 

The ENT button changes the listed integrated costs. 

The PAR/QUIT button returns to the totalizers and periodic archive display menu. 

Show archive with integrated costs for a completed period: 

The "quantities" field displays the start date  of the selected period. 

The "temperature" field displays the average temperature for the selected period. 

The "pressure" field displays the average pressure for the selected period. 

The "totals" field displays the integrated costs for the corresponding completed period (hour, day, 
month). The integrated costs that are indicated in this mode are: 

 
the display shows 

explanation 
icon ident. totalizer unit  

 V 283.234 m3 integrated unadjusted cost for the completed period 

 Vb 934.678 m3 integrated adjusted cost for the completed period 

 W 1225.783 kWh 
integrated energy consumption for the completed 
period (with the dimension selected during 
configuration) 

Total Vb 1028.356 m3 total integrated adjusted cost for the completed period 

Total W 1348.566 kWh 
total integrated energy consumption for the 
completed period (with the dimension selected 
during configuration) 

 V 23.683 m3 
alarm integrated unadjusted cost for completed 
period 

 Vb 93.678 m3 alarm integrated adjusted cost for completed period 

 W 122.783 kWh 
alarm integrated energy consumption for the 
completed period (with the dimension selected 
during configuration) 

 

If there are no archived integrated costs for the selected period and when the beginning or end 

of the archive is reached, the message „nonE” is displayed. 

Press the ENT button to change the listed integrated costs. 

Press the ► button to change the displayed value in the “values” field – date  and time . 

Press the ▼ and ▲ buttons to view the archived integrated costs for the previous and next period. 

Press the PAR/QUIT button to return to the menu for displaying totalizers and periodic archives. 
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9.3.2.3 Displaying device information 

The submenus of this mode are: 

 VErSIOn  – display software version; 

 CrC   – display software checksum; 

 S number  – display the device serial number. 

Use the ▼ and ▲ buttons to select a submenu, and the ENT button to enter the submenu. Use 
the PAR/QUIT button to return to the operating modes menu. 

Show software version: 

The icons field displays , and the software version is displayed in the "sizes" field: 

  01.00 

Press the PAR/QUIT button to return to the device information display menu. 

Show software checksum: 

The icons field displays , and the "quantities" field displays the software checksum as a 
decimal number: 

    62023 

Press the PAR/QUIT button to return to the device information display menu. 

Show device serial number: 

In the "identifiers" field, Sn is displayed, and in the "values" field, the device's serial number is 
displayed: 

Sn    0003001 

Press the PAR/QUIT button to return to the device information display menu. 

9.3.3 SPECIAL MODES (Restricted Access) 

The special modes menu is entered from the “normal operation” mode by pressing the PAR/QUIT 
button. 

The changes made in these modes affect the operation of the device. Therefore, these modes 
have limited access - each of them is entered after entering a different password, which is known 
only to authorized personnel for this activity. Entering the special “Calibration” mode is also 
protected with a hardware key. 

In the special modes, information is displayed in some of the display fields that is different from 
that in the “normal operation” mode. In some of the special modes, parameters can be edited. 
Editing is performed in the “values” field in the following way, depending on the parameter:  
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Editing of integer: 

Press the ► button and the first digit of the number starts flashing. With this button, all digits of 
the number can be selected sequentially and cyclically. The selected digit flashes and can be 
increased and decreased cyclically with the ▲ and ▼ buttons. When the ENT button is pressed, 
the newly entered value is checked to see if it is within certain limits and if not, it is limited. When 
the PAR/QUIT button is pressed, the editing is terminated and the old value of the parameter is 
restored. 

Editing a number with a fractional part: 

Press the ► button and the first digit of the number starts flashing. With this button, all digits of 
the number and the decimal point can be selected sequentially and cyclically. The selected 
position flashes. If a digit is selected, it can be increased and decreased cyclically with the ▲ and 
▼ buttons. If the point is selected, it can be moved left and right cyclically with the ▲ and ▼ 
buttons. When the ENT button is pressed, the newly entered value is checked to see if it is within 
certain limits and if not, it is limited. When the PAR/QUIT button is pressed, the editing is 
terminated and the old value of the parameter is restored.  

Menu selection: 

Press the ► button and the message starts flashing. Use the ▲ and ▼ buttons to scroll through 
the message menu. Press the ENT button to save the newly selected item. Press the PAR/QUIT 
button to cancel the editing and restore the old menu item. 

The special modes (with limited access) are: 

 PAr GAS  – editing gas parameters; 

 ConFIG   – device configuration; 

 CLOCK   – setting the clock; 

 Clr Arh  – reset archives; 

 CAL Ibr  – input channel calibration; 

 tESt   – test mode. 

Use the ▼ and ▲ buttons to select a menu item, and the ENT button to confirm the selection. 

The message „PASS” appears in the “values” field. When the ENT button is pressed, 

0000000 appears in the “values” field. A password must be entered and if it is correct, the 
corresponding special mode is entered. The PAR/QUIT button returns to the “normal operation” 
mode. 

 

9.3.3.1 Редакция на параметрите на газа 

COMPOSITION is highlighted in the "modes" field. 

The parameters that are edited in this mode, as well as the methodology in which they are used, 
are described in the table: 
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Parameter ident. description unit 
Methodology 

AGANX19 SGERG AGA08 Kz 

hs 
Hs calorific value of gas MJ/m3 x x x x 

ron 
Rho base density kg/m3 x x   

CH4 
 methane %   x  

n2 
N2 nitrogen % x  x  

CO2 
CO2 carbon dioxide % x x x  

C2H6 
 ethane %   x  

C3H8 
 propane %   x  

H2O 
 water %   x  

HS 
 hydrogen sulfide %   x  

H2 
 hydrogen %  x x  

CO 
 carbon monoxide %   x  

O2 
 oxygen %   x  

C4H10 
 isobutane %   x  

c4h10 
 butane %   x  

C5H12 
 isopentane %   x  

c5h12 
 pentane %   x  

C6H14 
 hexane %   x  

C7H16 
 heptane %   x  

C8H18 
 octane %   x  

C9H20 
 nonan %   x  

C10H22 
 dean %   x  

HE 
 helium %   x  

Ar 
 argon %   x  

Kz 
 shrinkage correction 

factor 
    x 

StorE 
 Saving parameters  x x x x 
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The parameter description is displayed in the “value” field. Use the ▼ and ▲ buttons to select a 
parameter from the menu, and use the ENT button to confirm and proceed to editing the selected 
parameter. The parameter value is displayed in the “value” field, and the dimension in the 
“dimension” field. For some of the parameters, an identifier is also displayed in the “identifiers” 
field. Use the PAR/QUIT button to return to the special modes menu. 

In gas parameter editing mode, the device continues to perform all calculations, integrate costs, 
archive integrated costs, and work with the old parameter values.  

When StorE is selected – save parameters – the message „SurE” is displayed. If you cancel 
with the PAR/QUIT button, you return to the parameter editing menu. When you confirm with the 
ENT button, the checksum of the parameter area is calculated and the duplicate RAM areas are 
filled. The device starts working with the new parameters. 

In this mode, the parameters are remembered, but not written to the non-volatile memory. They 
are written to the flash memory when the configuration is saved. 

 

9.3.3.2 Device configuration 

CONFIG is lit in the “modes” field. Some of the configuration parameters cannot be edited, but 
are only displayed (marked with               ). Others can be edited only if the “calibration” switch is 
on (marked with               ). 

The parameters and their dimensions and ranges are described in the following table: 

 
Parameter Description Unit Possible values 

S number serial number  1 ÷ 9999999 

OFF Ind 
indicator off time after the last button 
press s 20 ÷ 250 

ChG UAr 
time to change values 
0 – do not change automatically 

s 0 ÷ 10 

ind C indication of the correction factor  
- not – not indicated 

- YES – is indicated 

ind q 
indication of the current uncorrected 
consumption  

- not – not indicated 

- YES – is indicated 

ind P 
indication of current energy 
consumption  

- not – not indicated 

- YES – is indicated 

ind z indication of the shrinkage coefficient  
- not – not indicated 

- YES – is indicated 

ind zb 
indication of the basic shrinkage 
coefficient  

- not – not indicated 

- YES – is indicated 
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ChG tot 
time to change totalizers 
0 – do not change automatically 

s 0 ÷ 10 

ind tVb 
indication of the total adjusted 
totalizer  

- not – not indicated 

- YES – is indicated 

ind tW indication of the total energy totalizer  
- not – not indicated 

- YES – is indicated 

ind SV 
indication of the alarm uncorrected 
totalizer  

- not – not indicated 

- YES – is indicated 

ind SVb 
indication of the alarm corrected 
totalizer  

- not – not indicated 

- YES – is indicated 

ind SW indicating the alarm energy totalizer  
- not – not indicated 

- YES – is indicated 

CALC kz 
methodology for calculating the 
correction coefficient of 
compressibility 

 

- AGA19 – AGANX19 мod; 

- SGErG – SGERG 88; 

- AGA08 – AGA8-92DC; 

- ConSt – Kz is a constant. 

dim E energy dimension  
- KWh – kWh; 

- GJ – GJ; 

P mEAS pressure measurement  

- ConSt – the pressure is constant; 

- AdC – pressure is measured on an 
analog input; 

- SErIAL – the value is received via 
the serial interface. 

P Lr 
lower limit of the pressure conversion 
range bar 0.0 ÷ 50.0 

P Hr 
upper limit of the pressure conversion 
range bar 0.001 ÷ 100.0 

P nom nominal pressure value bar 0.0 ÷ 100.0 

t nom nominal temperature value ºC -20.0 ÷ 50.0 

Ct turbine constant m3/pulse 0.001 ÷ 100.0 

t PULS 
time to reset the instantaneous flow 
rate after the last pulse s 10 ÷ 250 



CF500 – USER MANUAL 

Page 52 of 59 version 2.0  

t StArt 
measurement period with display off 
and external power supply s 5 ÷ 250 

PA atmospheric pressure bar 0.0 ÷ 0.0 

Pb base pressure bar 0.1 ÷ 2.0 

tb base temperature ºC 0.0 ÷ 20.0 

robA base air density kg/m3 0.5 ÷ 2.0 

bEG Sh start of shift  0 ÷ 11 

rS comm serial communication  
- not – no communication; 

- rS485 – RS485; 

- GSm – GSM. 

rS num communication number  0 ÷ 255 

rS SPd communication speed baud 

- 1200; 
- 2400; 
- 4800; 
- 9600; 
- 19200; 
- 38400. 

rS tYPE type of communication  

- not 1 – without control, 1 stop bit; 

- not 2 – without control, 2 stop bit; 

- EVEn 1 – parity check, 1 stop bit; 

- EVEn 2 – parity check, 2 stop bit; 

- Odd 1 – oddness control, 1 stop 
bit; 

- Odd 2 – oddness control, 2 stop 
bit. 

StorE recording parameters   

The parameter description is displayed in the “size” field. Use the ▼ and ▲ buttons to select a 
parameter from the menu, and the ENT button to confirm and proceed to editing the selected 
parameter. The parameter value is displayed in the “size” field. For some of the parameters, the 
dimension is displayed in the “dimension” field and the identifier in the “identifiers” field. Use the 
PAR/QUIT button to return to the special modes menu.При потвърждаване на нововъведената 
стойност на параметъра, тя се проверява дали е в определени граници и се ограничава, 
ако не е. 
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In configuration mode, the device continues to perform all calculations, cost integration, archiving 

of integrated costs, working with the old values of the configuration parameters. When StorE is 

selected – saving configuration – the message „SurE” is displayed. If canceled with the 
PAR/QUIT button, the configuration menu is returned. When confirmed with the ENT button, the 
checksum is calculated and the configuration area is saved in the non-volatile memory. The gas 
composition parameters are also saved in the non-volatile memory. The device restarts and starts 
working with the new configuration parameters. 

9.3.3.3 Clock adjustment 

The submenus of this mode are: 

 dAtE  – date revision; 

 timE  – time edit; 

 SEt  – recording the new time and date in the clock. 

Use the ▼ and ▲ buttons to select a menu item. 

Use the ENT button to confirm. 

When editing the date or time, they are remembered, but not saved in the clock. When selecting 

SEt, the message „SurE” is displayed. If you cancel with the PAR/QUIT button, you return to 
the clock adjustment menu. When you confirm with the ENT button, the date and time are 
simultaneously saved in the clock. 

9.3.3.4 Resetting archives 

When entering this mode with the ENT button, the message „SurE” is displayed. With the 
PAR/QUIT button, the archive reset can be canceled and the special modes menu is entered. If 
the reset is confirmed with the ENT button, the RAM area with the archives is reset. 

9.3.3.5 Input Channel Calibration 

Entering this mode is possible only after removing the metrological seal and turning on the 
“calibration” switch. 

When entering this mode with the ENT button, CALIBRATION lights up in the “modes” field. 

It is recommended that the calibration of the device be performed only by the manufacturer 
or persons authorized by him. After calibration, it is mandatory that the device pass a state 
inspection. Calibration is recommended every two years or before each state inspection. 

The menu in this mode is: 

 t L  – temperature low point calibration (-20 ºC); 

 t m  – temperature midpoint calibration (15 ºC); 

 t H – upper temperature point calibration (50 ºC); 

 P L – pressure bottom point calibration; 
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 P m – pressure midpoint calibration; 

 P H  – upper pressure point calibration; 

 StorE  – recording of calibration coefficients. 

The values of the pressure calibration points are calculated depending on the range of the 
pressure sensor. 

Use the ▼ and ▲ buttons to select an item from the menu, and the ENT button to confirm the 
selection. 

In the “quantities” field, the value that must be fed to the input of the corresponding sensor is 
displayed. Wait for the quantity to be established and press the ENT button. 

In the “quantities” field, the code received from the ADC is displayed. After pressing the ENT 
button, the measured resistance is displayed (for temperature calibration) or the measured 
pressure scaled from 0 to 1 (for pressure calibration). After pressing the ENT button, the 
measured physical quantity is displayed. With the PAR/QUIT button, the calibration of the 
corresponding point is completed and the menu returns to the calibration mode. 

In calibration mode, the device continues to perform all calculations, integration of costs, archiving 
of integrated costs. During calibration, the device works with the old values of the calibration 

coefficients. When StorE – save calibration – is selected, the message „SurE” is displayed. If 
you cancel with the PAR/QUIT button, you return to the calibration menu. When you confirm with 
the ENT button, the checksum is calculated and the calibration area is saved in the non-volatile 
memory. The device is restarted and starts working with the new calibration coefficients. 

9.3.3.6 Test mode 

This mode is only available to the manufacturer. 

10 SAFETY INSTRUCTIONS 

 CF500 is compliant with Directive 2014/34/EU (ATEX), which governs equipment used 
in explosive atmospheres. 

 The “CE” marking on CF500 reflects conformity with: 

 • ATEX Directive 2014/34/EU 

 • Measuring Instruments Directive (MID) 2014/32/EU 

 • Electromagnetic Compatibility Directive (EMC) 2014/30/EU 

10.1 ATEX ZONE CLASSIFICATION 

CF500 is certified as Category 2 equipment, suitable for use in Zone 1, meaning areas with 
periodic presence of explosive gases. 

Official ATEX marking:    II 2 G Ex ib IIB T4 Gb 

 II: Equipment group for gas environments 

 2: Category indicating Zone 1 usage 
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 G: Suitable for gas atmosphere 

 Ex ib: Intrinsically safe protection type 

 IIB: Gas subgroup 

 T4: Temperature class 

 • Gb: Equipment protection level 

10.2 SPECIFIC INSTRUCTIONS 

 To avoid incorrect operations, it is advisable to read the operating manual completely before 
commissioning. 

 CF500 is suitable for use with gases belonging to "IIB" class: 
‼ Use with oxygen is strictly prohibited (oxygen is not covered by ATEX). 

 The connection of the CF500 to any other instrument or appliance must be in accordance 
with the electrical parameters specified in the certificate. 

 It should be noted that Directive 1999/92/EEC ("Installation/Consumers ") must also be 
observed when putting the device into operation.. 

 For external power supply of CF500, a fail-safe module CF500-POW must be used. The use 
of any other type of module is strictly prohibited. In this mode, the main battery remains 
connected inside the CF500 in case of external power failure.. 

 When the CF500 is used only with the optional internal battery CF500-GSMBAT, field 
replacement is allowed. 

 When the CF500 is used with only the CF500-BAT internal battery, field replacement of the 
internal battery is allowed. Insert the new battery into the free battery connector and then 
remove the old battery. 

‼ It is strictly forbidden to leave the CF500 in the danger zone with two CF500-BAT 
batteries permanently connected. 

Warning: The CF500 batteries incorporate all safety measures. Therefore, it is strictly 
forbidden to replace the batteries with any other type than those supplied by the 
manufacturer. 

 Battery Warnings: The CF500 battery contains lithium: 
 Risk of ignition, explosion and severe burns; 
‼ Do not recharge, do not short circuit, do not crush, do not disassemble, do not 

expose to heat above 100 °C, do not expose the contents to water; 
‼ Do not solder directly to the battery; 
 Battery storage recommendations (-30 °C; +60 °C). 

 Hand over used batteries for disposal to registered organizations for the recovery of unusable 
batteries and accumulators.. 

 To prevent any damage, the following operations are recommended to limit electrostatic 
discharge inside the CF500: 

 wipe only with a wet cleaning cloth; 
 the person performing the installation can discharge himself by touching a potential 

equalization busbar. 
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11 MENU DIAGRAMS 

Below is a schematic of the sequence of menus displayed on the display by pressing the 
corresponding buttons (shown in red). 

MAIN MENU 
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WORKING MENUS
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  

SPECIAL MENUS 

The special menus are described in the form of tables in section 9.3.3 Special modes (with limited 
access). 
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12 ATEX CERTIFICATE 
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13 MODULE D APPROVAL 
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14 EC TYPE EXAMINATION CERTIFICATE 
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15 EU DECLARATION OF CONFORMITY 
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16 WARRANTIES 

The warranty period of the device is 36 months from the date of manufacture. 

The warranty period is not valid when the malfunction is caused by: 

 improper transportation and storage; 

 mechanical impacts and incorrect connection; 

 intervention by unauthorized personnel; 

 incorrect operation. 

If you need technical or service assistance, please contact: 

UNISYST Engineering Ltd. 

 144 Prof.Tzvetan Lazarov Blvd, 

 j.k. Drugba 2, Sofia 1582,  

 Bulgaria 

  +359 2 8860562 
  +359 2 8861203 
  +359 2 8863237 
  +359 2 9751236 

 E-mail: office@unisyst.bg 

The production of the CF500-XYZ devices is in accordance with the requirements of an 
implemented and functioning quality management system according to BDS EN ISO 9001:2015. 
The management system is certified by SGS United Kingdom Ltd. and approved by "Minproekt" 
EAD, a notified body under Directive 2014/34/EU. 

17 ASSPORT 

WARRANTY CARD 

of device type CF500-…… serial No.: ........... 

Date of manufacture: ................................................................ year 

User: .............................................................................................. 

The device has been checked and meets the technical data and requirements. 

 

Checked: ............................................ 
(surname, signature, stamp) 

  

mailto:office@unisyst.bg
mailto:office@unisyst.bg
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18 USER PASSWORDS 

 parameters – 1000000; 
 configuration – 2200000; 
 setting the clock – 3330000; 
 calibration – 1203000; 

  





 

  



 

  
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Instrumentation & Process Control System 

 
1582 Sofia, Bulgaria, j.k.Druzba 2, 144 Prof. Tzvetan Lazarov 
Phone: +359 (2) 886 12 03,  886 05 62, 886 32 37 
Fax: (02) 9751236 
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