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This Manual covers the TEKON-19 calculating and measuring transducers of
02M - 06M, 10M, 15M, 11, and 15 versions, and the ‘Verification’ section is applied
to all versions and modifications (hereinafter referred to as the “TEKON-19’ or the
transducers).

This Manual (except for ‘Verification’ section) is not applicable to the TEKON-
19 with software version below 95.03.

The operational documentation for the TEKON-19 consists of this Operating
Manual, including the verification procedure and Certificate T10.00.60 I1C.

In terms of stability and resistance to the impact of environmental conditions and
mechanical loads, the TEKON-19 corresponds to the C3, P1, V1 versions according to
GOST R 52931 (for the ‘T’ option and 15 - C2, P1, V1 versions).

Number in the National Register of Measuring Equipment of the Russian
Federation: 61953-15.

Certificate of compliance to Oil and Gas Industry Safety Regulations No. C-
EPB.001.TU.00553 for operation at hazardous production facilities regulated by
Federal Service for Environmental, Technological and Nuclear Supervision.

Customs Union (CU) Declaration No. RU D-RU.A301.B.01004 of compliance
with the requirements of TR CU 020/2011 “Electromagnetic compatibility of technical
means”.

The TEKON-19 complies with the "Rules for the fiscal metering of heat
energy and heat carrier" introduced by the Decree of the Government of the
Russian Federation No. 1034 of 18/11/2013.

List of symbols and abbreviations:

ADC ALII analog-to-digital converter

DB Bl data base

MT NI measuring transducer

MC K measuring channel

MS 4(@ measuring system

CS KC control sum;

SW 110 software;

PC I1K personal computer IBM/PC;

MI CH measuring instrument;

RTC TCM copper resistance thermotransducer;

RTP TCII platinum resistance thermotransducer;

G - consumption of the medium (energy);

Ro - resistance value of RTC and RTP at a temperature of 0°C;
Wioo - ratio of the resistance of RTC and RTP at 100°C to the resistance at 0°C;
P - pressure in the pipeline;

Q - heat energy;

t - temperature in the pipeline;

T - time.

KREIT KPEUT

TEKON-19 | TOKOH-19
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SPECIAL OPERATION GUIDELINES

» The main digital CAN-BUS interface is used in order to address the TEKON-19
parameters during operation. It is an internal bus of measuring complexes based on the
TEKON-19 controllers. The CAN-BUS interface is NOT ALLOWED to be used for
direct connection of non-complex equipment; the connection to the PC should be
performed only through the appropriate adapters manufactured by the manufacturer and
the data communication equipment of data link channels.

The software that supports controller exchange protocols, for example, the Teleport
technological program, software complex ISKRA, etc., supplied by the manufacturer,
shall be used for operation.

= RS-232 TTL Interface is an Optional (technological) interface. IT IS
PROHIBITED to use the technological interface to create dispatching systems, it is
intended only for connecting the technological data communication equipment of
the manufacturer RI-97 and RI-197 data recorders, RS-232 T20 T10.00.92 USB
adapter)

= Digital filters on the pulsed measuring channels (MC) are designed to filter out
high-frequency interference, for example, the contacts bounce of the measuring
transducer (MT).

The digital filters of the corresponding MC for MT with a maximum pulse repetition
rate exceeding 100 Hz shall be switched off.

The digital filters of the corresponding MC for MT with a maximum pulse repetition
rate below 100 Hz shall be switched on.

= Zero values shall be assigned to all accumulated parameters when commissioning.
This procedure is performed by recording “1” in the parameter 0302 “XRAM
information clearance”. After this procedure, the value of the parameter 0302 is reset
automatically. The fact of "clearance" is recorded in the system log.

* IT IS PROHIBITED to switch off the power supply of the transducer during
entering parameters into the TEKON-19 through any digital interface. It can lead to
transducer failure, and repair by the manufacturer may become necessary in order to
resolve this issue.

= [t may be necessary to replace the stationary backup battery after long-term storage
or service with a power outage of a total duration exceeding 10 months.

= The TEKON-19 repair is performed by the manufacturer or authorized service
centers.

The preservation of settings and accumulated information in the device memory is
not guaranteed in case of repair. It is necessary to carry out pre-commissioning
activities before commissioning after the repair.
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1 SAFETY REQUIREMENTS

1.1 The TEKON-19 provides protection of personnel against electric shock
according to class III of GOST 12.2.007.0.

1.2 Only persons with at least secondary technical education, trained in electrical
safety for operation with units under voltage of up to 1,000 V and familiarized with this
Operating Manual are allowed to work with the TEKON-19 transducer.

1.3 It must be communicated to the responsible authority that the protection
provided by the transducer may be ineffective if it is operated in a manner not specified
by the manufacturer.

2 DESCRIPTION AND OPERATION OF THE TRANSDUCER
2.1 Purpose of the device

The TEKON-19 transducers are designed to measure the signals of primary
measuring transducers (MT) and convert them into the corresponding physical values
measured by the MT, with subsequent calculation of the flow rate, volume and mass of
liquids, including water, oil and petroleum products, gases and gas mixtures, including
the amount of water vapour, gas distillate and wet petroleum gas, oxygen, carbon
dioxide, nitrogen, argon, hydrogen, acetylene, ammonia, bringing it to standard
conditions, thermal energy, electricity, accumulation, averaging and archiving measured
and calculated parameters at predetermined time intervals.

The field of application includes measuring systems of fiscal metering and
automated and processes control at industrial enterprises, heat substations, heat stations,
power plants, gas distribution stations, oil and gas producing enterprises, municipal
enterprises and the refrigerating industry.
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2.2 Features

2.2.1 The TEKON-19 versions

2.2.1.1 TEKON-19 with application as per cl. 2.1 is available in 9 versions -
(02M - 06M), 10M, 11, 15, 15M, differing by sets of measuring channels (MC) and
digital interfaces, availability of control and indication elements, as well as by sets of
functions included in the software in accordance with tables 2.1 to 2.3.

Each version of the TEKON-19, except for version 15, is available in two
versions - the basic version and the ‘T’ version differing by the range of ambient
temperature within operating conditions. Version 15 is available only in an extended
ambient temperature range.

2.2.1.2 The front panel appearance is shown in Figure 2.1. Terminals numbering
is from left to right, firstly in the bottom row and then in the top row.

Table 2.1 — The TEKON-19 versions

Parameter description Parameter values (parameter availability) for

versions
02M|03M|04M|05M|06M|10M| 11 | 15 |15M
Body standard size, mm 70 | 70 | 70 | 70 |105|105] 70 | 70 | 70
Number of resistance MC 1 3|1 —-12 1414 -]-1|-=-
Number of current rate MC,pcs. | 3 | — | — | 2 3|1 - 14 ] - | -

Number of frequency MC and 4 | 3 s | 314l 7
number of pulses MC, pcs.
HART, RS-485 interfaces — — — — — — —

Clock, keyboard, display, I B B T T T
technological interface
Figure 2.1 option a | a | a]|a]|c c | bla]a

2.2.2 The TEKON-19 software
2.2.2.1 The TEKON-19 uses embedded software. The software is divided into the
metrologically significant part and the metrologically insignificant part. The
identification data of the metrologically significant part of the software used in the
TEKON-19 is specified in table 2.2.
Access required to change the parameters and configuration of the TEKON-19 is
protected by passwords, which are 8-bit hexadecimal integers.
The TEKON-19 software protection level against unintended and deliberate
modifications is “high” as per Recommendations P 50.2.077-2014.
The TEKON-19 software corresponds to the GOST R 8.654-2009 requirements.
2.2.2.2 The TEKON-19 software includes a set of algorithms to perform basic
functions and various calculation, archive and other loadable user tasks depending on
the version. An overview of the basic and loadable algorithms is specified in Table 2.3.
A detailed list of algorithms is specified in Table B.2 of Annex B. The total number of
loadable tasks is up to 256.
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Figure 2.1 — The TEKON-19 front panel view and terminals numbering for
various versions:
a) — body 70, b) — body 70 without indication, ¢) — body 105.
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Table 2.2 — Software identification details
Identification details Value
(characteristics)
Software Identification Name TEKON19-M | TEKON19-M1 |TEKON19-M1 [TEKON19-M1
T10.06.245 T10.06.292 |T10.06.292-04 [T10.06.292-05
Software version number xx.04 xx.03 04.xx 05.xx
(identification number)
Software digital identifier 39A1B57A 8BF2C4A6 6CFB18A0O CF5A88D2
Algorithm for software digital CRC32 CRC32 CRC32 CRC32
identifier calculation
Table 2.2 continuation
Identification details Value
(characteristics)
Software Identification Name ~ |[TEKON19-M2|TEKON19-11 | TEKON19-15 |[TEKON19-15
T10.06.362-05| T10.06.170 T10.06.319 |T10.06.319-05
Software version number 05.xx xx.03 03.xx 05.xx
(identification number)
Software digital identifier 4DAS5342F TAC358D4 BDD26C10 2C48153D
Algorithm for software digital CRC32 CRC32 CRC32 CRC32
identifier calculation
(Revision, Amendment No. 3).
Table 2.3 — The TEKON-19 main tasks
Name Qty
Basic tasks
System functions, time, date and status indication on the screen 1
Time measurement, calendaring 1
Resistance and current measurement on analog MC upto7
Frequency and number of pulses measurement on impulse-number MC ~ |up to 8 !
Recording of the current condition of impulse-number MC upto 8P
Receiving data from primary MTs directly via the HART interface up to 16"
channel
Receiving data from primary MT with digital interface outputs (HART, |up to 16V
Modbus, etc.) via the Can Bus interface and the corresponding interface
adapters manufactured by the manufacturer
Receiving data from primary MT via the HART interface channel up to 16"
Information exchange through the Can Bus, RS-485 interface channels, upto3
and technological exchange
Display and correction of the required parameters via the screen menu up to 200
Viewing archived parameters via the screen menu up to 56
Viewing parameters in the screen cyclic menu up to 10
TEKON-19 self-monitoring, event and intervention logging |
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Table 2.3 continued
Name Qty

Set of functions for loadable tasks (in all versions except for 11)
Calculation of temperature based on temperature resistance measured by  |up to 256
MT?
Calculation of physical values based on MT measured current (pressure,  |up to 256
differential pressure, flow, etc.) ?
Calculation of the medium flow rate in MT measurement units based on up to 256
MT frequency ?
Calculation and accumulation of flow rate, volume and mass of fluids®?,
gases and gas mixtures according to table 3:
- using an orifice plate according to GOST 8.586.5-2005 up to 8
- using an ISA 1932 nozzle according to GOST 8.586.5-2005 ? up to 8
- using TORBAR averaging pitot tubes according to Procedure M1 3173 up to 8
- using ANNUBAR 485 flow averaging tubes according to Procedure MI up to 8
2667-2011 up to 8
- by the calculated volumetric flow rate, temperature and pressure 2 up to 8
- by the number of pulses from the MT, calculated temperature, pressure »
Calculation of heat energy in a closed or open heat supply system, or in a | up to 8
separate heating pipeline based on calculated values of mass, temperature
and pressure in accordance with MI 2412-97, MI 2451-98 and the ‘Rules
of fiscal metering of heat energy and heat carrier’, approved by the Decree
of the Government of the Russian Federation No.1034 of 18.11.2013 ?
Accumulation of electric energy based on the number of pulses from the up to 8
electricity meter with impulse-number output ?
Performing of arithmetic, algebraic and logical operations with the up to 256
parameters
Parameter conversion using piecewise linear interpolation method up to 2
Accumulation of cumulative values of the parameter by intervals, hours,  |up to 256
days, months
Calculation of parameters average values by intervals, hours, days, months [up to 256
Calculation of weighted-average flow and temperature values by intervals, |up to 256
hours, days, months
Archiving of parameters by intervals from 1 to 30 minutes, archive depth  |up to 256
is from 1 day to 3 months (1,440 values)
Archiving of parameters by hours, archive depth is 16, 32 or 64 days up to 256
Archiving of parameters by days, archive depth is 1 year up to 256
Archiving of parameters by month, archive depth is 1 or 4 years up to 256
Calculation of parameters extreme values by intervals up to 256
Assessment of the MT condition and overrunning of controlled parameters |up to 256
over the technological settings
Parameter input via CAN BUS interface from other modules up to 128
Time tracking of serviceable and malfunctioning operation up to 256
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Telesignalization | up to 8
Note:

1) By the number of channels in the version
2) Only for versions (02M — 06M), 10M, 15M

2.2.2.3 The TEKON-19 performs calculations using the following methods:
e flow rate, volume and mass of gases and gas mixtures, including natural and wet
petroleum gas, oxygen, carbon dioxide, nitrogen, argon, hydrogen, acetylene, ammonia
based on the MT measured signals of flow rate, pressure, temperature and density data
under standard conditions calculated or obtained via digital information channel,
atmospheric pressure and gas composition converted to standard conditions according to
GOST R 8.740-2011, GOST 8.611- 2013, MI 3213-2009, GOST 30319.1-3-2015,
Reference data GSSSD MR 113-03, GSSSD MP 118-05, GSSSD MP 134-07
e flow rate, volume and mass of fluids, including water according to MI 2412-97,
petroleum and petroleum products in accordance with R 50.2.076-2010, using MT
measured signals or flow rate, pressure and temperature data obtained via digital
information channel.
e flow rate, volume and mass of fluid, gases and gas mixtures using diaphragms and
an ISA 1932 nozzle in accordance with GOST 8.586.5-2005 using MT measured signals
or pressure, differential pressure on the diaphragm (nozzle) and temperature data
obtained via digital information channel.
e flow rate, volume and mass of liquids, gases and gas mixtures using TORBAR and
ANNUBAR 485 averaging pitot tubes in accordance with MI 3173-2008, MI 2667-
2011 using the MT measured signals or pressure, differential pressure and temperature
data obtained via digital channel;
e flow rate, volume and mass of water vapour based on the MT measured signals or
flow rate, pressure and temperature data obtained via digital information channel with
the ability to calculate pressure based on measured temperature and temperature based
on measured pressure on the saturation curve.
e thermal energy produced or consumed in an element of a heating supply or cooling
system based on results of mass, temperature and pressure determination in accordance
with GOST R 51649-2014, GOST R EN 1434-1-2011, GOST R 8.728-2010, MI 2412-
97, MI 2451-98 and the ‘Rules of Fiscal Metering of Heat Energy and Heat Carrier’,
approved by the Decree of the Government of the Russian Federation No. 1034 of
18.11.2013.
e clectric energy in case of application of two-rate metering separately for each rate
interval. (Revision, Amendment No. 3).

2.2.2.4 Calculation of the volumetric flow rate of all types of gases carried out by
bringing its value to standard conditions in accordance with GOST 2939-63
(temperature: 20° C, atmospheric pressure: 760 mm Hg).

2.2.3 Metrological and technical features of the TEKON-19 are represented in
table 2.4.
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Table 2.4 — Metrological and technical features of the TEKON-19
Feature description Value
Permissible absolute error limits:
- Resistance MC, Ohm, ranging (from 50 to 250) Ohm +0.04
- Resistance MC, Ohm, ranging (over 250 and up to 1,000) Ohm +0.2
- Resistance MC, Ohm, ranging (over 1000 and up to 4,000) Ohm +2
- Current rate MC, mA, ranging (from 0 to 5) mA +0.005
- Current rate MC, mA, ranging (over 5 and up to 20) mA +0.02
- Frequency MC, Hz, ranging (from 0 to 1,000) Hz 102
(pulse duration not less than 200 ps)
- Impulse quantity MC, ranging (from 0 to 10°) pulses t1
(pulse frequency (from 0 to 100) Hz, duration not less than 4 msec)
Permissible conventional error limits for temperature calculation, %
RTC according to GOST 6651-2009 ranging (from -73.15 to +200) °C +0.002
RTP, according to GOST 6651-2009 ranging (from -73.15 to +600) °C + 0.004
The limits of the permissible conventional error for calculating of
pressure, differential pressure and other physical values measured by the | | 0.0001
MT including unified current output signals with a linear characteristic | =~
based on the MT measured current value, %, within the measuring range
of the MT
Watch rate permissible error limits, sec +9
Permissible relative error limits for calculations of, %:
- flow, volume and mass of gases and gas mixtures brought to standard
conditions, ranging (from 10 to 10%) m’/h, m, t, t/h when measuring the
flow: +0.005
- with an orifice plate in accordance with GOST 8.586.5-2005 +0.03
- IRVIS-K-300 flow meters
- gas flow or volume MT with unified linear output signals, including
turbine, rotary and vortex flow meters and counters according to GOST | £ 0.005
R 8.740-2011 +0.1
- with flow averaging tubes ANNUBAR 485 according to MI 2667 +0.1
- with averaging pitot tubes TORBAR according to MI 3173
- flow, volume and mass of crude oil and refined products ranging
(from 107 to 10°) m3/h, m?, t, t/h +0.03
- flow, volume and mass of fluids, including water, and water vapor,
ranging (from 107 to 10°) m*/h, m?, t, t/h +0.05
- thermal energy, ranging (from 107 to 10°) Mcal, Gcal, MJ, GJ *) +0.15
- electrical energy ranging (from 10 to 10%) kWh +0.0001
- when performing arithmetic operations with the parameters +0.0001

Note:

*) In an open heat supply system when the ratio of the mass of water in the supply (msur) and
reverse (mrev) pipelines is expressed in the same measurement units: msup/mgrev < 0.96)
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2.2.4 The total error of the TEKON-19 when measuring temperature, pressure,
differential pressure, flow rate, volume, and other physical values measured by primary
MT connected to the MC of the transducer are calculated using the following formulas:

Altre) = i\/( A(R) Jz +(7n(t)‘(tmax ~ Linin )jz ’ 2.1)

AR, 100

where A(tic) — permissible absolute error limits of the TEKON-19 when measuring
temperature (RT), °C,

A(R) — limit of permissible absolute error of resistance measurement according to table
2.4, Ohm,

Ry — resistance of temperature MT at 0°C, Ohm,

A — equation coefficient in accordance with GOST 6651, equal, for example, to
0.0039692°C"! for RTP with Wi0=1.391 and 0.00428 °C"! for RTC with W190=1.428,
vn(t) — limit of permissible conventional error of temperature measurement according to
table 2.4, %.

Thmax » tmin — upper and lower limits of the temperature measurement according to table
2.4, °C.

HP) = i\/[% - 100} 47 > P)?, 2.2)

ax

where y(P) — limits of permissible conventional error of the TEKON-19 when
measuring pressure, differential pressure and other physical values measured with
primary MT with current output signal, %,

Jmin » Jmax — values of an MT output signal at minimum and maximum value of the
measured value, accordingly, mA,

A(J) — limit of permissible absolute error of current measurement within the range
corresponding to the range of the MT signal, according to table 2.4, mA,

yu(J—P) — limit of permissible conventional error for calculation of pressure,
differential pressure and other physical values measured with MT with unified linear
current output signals based on the MT measured current rate value according to table
2.4, %.

§G) =+ \/(AF(F N s .100] +8,(X)?, (2.3)

min " ¥ yep
where d(G) — limits of the permissible conventional error of the TEKON-19 when
measuring the flow rate with flow meter with a frequency output, %,

A(F) — limit of the permissible absolute error for frequency measurement according to
table 2.4, Hz,

Fmin — frequency value at minimum estimated flow rate value, Hz,

Twen — Mmeasurement time for instantaneous frequency determination (8 s),
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Tyep — €stimated period of flow value averaging (5 minutes, hours, day, month, year), s,
dn(X) — limit of the permissible relative error when performing arithmetic operation
with the parameters in accordance with table 2.4, %.

V) = i\/[%-looj +5,(X), (2.4)

where d(V) — limits of the permissible relative error of the TEKON-19 when measuring
the volume (mass) with a flow meter with an impulse-number output, %,

A(N) — limit of the permissible absolute error for measuring the number of pulses
according to table 2.4, pcs.,

Gmin— minimum estimated flow rate value, m’/h,

Vuwn — weight of MT impulse, m?,

Tusm — €stimated period of volume measurement (5 minutes, hour, day, month, year), h,
dn(X) — limit of the permissible relative error when performing arithmetic operation
with the parameters in accordance with table 2.4, %.

The limits of permissible error calculated using formulas (2.1 - 2.4) for certain
types of primary MTs are shown in table 2.5.

The ranges of the medium measured parameters within which calculations are
performed are shown in table 2.6.

The limits of the permissible relative error for calculation of parameters of certain
media depending on the type of the measurement medium and method are shown in
table D.1 of Appendix D.

Table 2.5 — Permissible error limits for conversion of signals of certain primary MTs.

Parameter measured, Permissible error limits
UM Name and type of Range
MT MIN | MAX | Designation | Interval
Temperature, °C RTC-50, Wi00=1.428 0 200 | A(tr), °C +0.2
RTP-50, Wi00=1.391 0 400

RTC-100, Wi00=1.428 | -50 | 200 | A(tw), °C +0.1
RTP-100, Wi00=1.391 -50 | 400
RTP-500, Wipo=1.391 -50 | 400

RTP-1000, W100=1.391 | -50 | 400 | A(tw), °C +0.5

Pressure, MT with outputs 0 Pmax | y(P), % +0.1
kgf/cm?, MPa 0-5, 0-20 mA

Differential pressure, |MT with outputs 0 | APmax | y(AP), % +0.1
kgf/cm?, kPa 0-5, 0-20 mA

Pressure, MT with outputs 0 Pmax | y(P), % +0.13
kgf/cm?, MPa 4-20 mA

Differential pressure, [MT with outputs 0 | APmax | y(AP), % +0.13
kgf/cm?, kPa 4-20 mA

Table 2.6 — Ranges of the medium parameters being measured

Media Temperature, °C Pressure, MPa




P. 14 T10.00.60 PO Rev. 05.07 of 27.03.18
minimum | maximum | minimum |maximum

Water 0 200 0.1 5.0
Vapour 100 600 0.1 30.0
Natural Gas -23.15 76.85 D 0.1 30.0 D
Pressurised Air -50 120 % 0.1 20.0 Y
Petroleum Gas -10 226 0.1 15.0
Oxygen, azote, argon, hydrogen 0.1
ammonia > -73.15 151.85 10.0
Carbon dioxide, acetylene ? -53.15 151.85 0.1 10.0
Gas mixture ¥ -73.15 126.85 0.1 10.0
Crude oil and refined products -50 100 0.1 10
Notes:

1) For transducers equipped with software ‘TEKON19-M1 T10.06.292-05’, ‘TEKON19-M2
T10.06.362-05", “TEKON19-15 T10.06.319-05" version 05.xx; for other transducers or
when measuring flow rate with an IRVIS-K-300 flow meter, the pressure measurement
range is (from 0.1 to 7.5) MPa, the temperature measurement range is (from -23.15 to +50)
°C.

2) The lower limit of permissible temperature is determined by the pressure value.

3) The physical state of ammonia (gas or liquid) for any combination of temperature and
pressure in the specified range is determined automatically.

4) The lower limit of temperature is determined by the composition of gas mixture and
pressure.

5) For the Annubar tube, the maximum temperature is 100°C, pressure — 9 MPa.

(Revision, Amendment No. 3).

2.2.5 The TEKON-19 (except version 11) provides programming (adjusting) for
a specific technological facility using a PC by setting the desired project, i.e. an
executable set of tasks and a list of parameters to be displayed, as well as types and
features of primary MTs. Type projects recommended for use for most customers are
contained in the database (DB) supplied on the CD together with the TEKON-19. There
1s an opportunity to create a project independently, which is different from the standard
one.

The TEKON-19 can be connected to a PC for programming via RS-232 TTL
technological interface, the CAN-BUS basic digital interface, or an additional RS-485
interface (versions 15, 15M) via the corresponding adapters manufactured by the
manufacturer and communication equipment of information communication channels.

2.2.6 The TEKON-19 provides the ability to calculate the average time values of
any calculated parameters at specified intervals of time — estimated intervals with a
duration from 1 to 30 minutes, hours, days, months.

2.2.7 The TEKON-19 provides the ability to calculate the flow-weighted average
of temperature and pressure of the measured medium for specified intervals of time —
calculation intervals from 1 to 30 minutes, hours, days, months.
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2.2.8 The TEKON-19 provides the ability to archive values of any calculated
parameters for specified intervals of time — calculation intervals from 1 to 30 minutes,
hours, days, months.

2.2.9 The TEKON-19 provides the ability to accumulate any integral parameters
in the range of 0 to 10° units. When the corresponding integral meter exceeds 10°, the
parameter integer part is counted again from zero, the fractional part is retained.

2.2.10 The TEKON-19 provides bit signs recording of the current state of each of
the input frequency-number-pulse MC.

2.2.11 The TEKON-19 provides communication of any measured and calculated
parameters via the main digital CAN-BUS interface or the additional RS-485 interface
(versions 15, 15M) via the corresponding adapters produced by the manufacturer and
communication equipment of information communication channels on the PC request.

2.2.12 The TEKON-19 (except version 11) provides the ability to display date
and time on the two-line screen, as well as the selected parameters along with their
names, in the main menu, the archive menu and the cyclic menu. The main menu can
include up to 200 parameters, and the archive menu can include up to 56 archive
parameters with possible view of each archive to the full depth. The displayed
parameter is selected by means of two menu scroll buttons located on the front panel.
The cyclic menu can include up to 10 parameters. All menu types are set up at the
commissioning stage. The display format is configured for each item separately, the
number of decimals (from decimal point) is from 0 to 4, and the total number of
characters is up to 8. The name length is up to 12 characters of the Russian and Latin
alphabets. The parameters of the main menu can be adjusted if necessary after obtaining
the appropriate level of access.

2.2.13 The TEKON-19 provides keeping the system log with information on the
last 256 events — power on and off, recording of new parameter values, occurrence and
disappearance of failures, keeping of intervention log with modification of parameter
values (see 2.3.8). It is possible to generate one or several user event logs with
information on the events of status change of the bit parameters set duting
configuration.

2.2.14 The TEKON-19 ensures that information on the entered constants, tasks
and characteristics entered in the reprogrammable read-only memory with electric
information erasure and recording (Data ROM, Program ROM) is stored without
distortion during the whole service life. The number of overwriting cycles is up to
100,000.

2.2.15 The TEKON-19 ensures that information on all measured, calculated,
accumulated and archive parameters as well as date and time are stored in the random-
access memory provided with the lithium battery (External RAM) backup power
without distortion for 10,000 hours since the power supply cut off.
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2.2.16 The TEKON-19 main power supply is an external DC source with voltage
Un from 18 to 36 V. Maximum power consumption for any version is 6 W.

Table 2.7 — Standard current consumption at the main power input depending on the
version and the supply voltage (Umn)

Current consumption,
The TECON 19 versions mA
Un=24V | Un=18V
02M, 03M, 04M, 05M, 06M, 10M,15, 15M 90 110
11 120.. 240 © | 120..240

Note:
*) depends on the number of connected MTs powered by the TEKON-19-11, and the current
growth at the moment

Table 2.8 — Standard current consumption at power input of frequency MC depending
on MC configuration, input voltage (Unx) and MT input condition

Current consumption, mA/channel
MC configuration Unn=24V Unn=12V
1 2) ) 2)
MC is configured according to fig. 3.3, A 0 15 0 7
MC is configured according to fig. 3.3, B, C 0 5 0 2.5
MC is configured according to fig. 3.3, D 5 10 2.5 4.5

Notes:
1) open-circuit MT output (in passive condition)
2) closed MT output (in active condition)

There is a separate power input for this MC type from an external source with
voltage Upd from 10 to 28 V in TEKON-19 versions with measuring channels of
frequency and number of pulses. Maximum power consumption is 0.5 W per a channel.
Typical current consumption values depending on the version and other conditions are
shown in tables 2.7 and 2.8.

2.2.17 The TEKON-19 (version 11 only) provides galvanic isolation of analog
measuring channels from each other (and not only from power supply circuits). The
insulation parameters are similar to 2.2.18. To power the measuring transducers
connected to these MCs, the TEKON-19-11 generates four mutually isolated secondary
voltages from its own supply voltage. Thus, the TEKON-19-11 can function as a MT
power supply unit. Secondary power supplies have the rated (stabilized) voltage of
24V=£1V, the permissible load current is up to 50 mA.

2.2.18 Insulation of measuring electric circuits in relation to the power supply
circuits withstands a test voltage of almost sinusoidal shape with the amplitude of
500 V, frequency from 45 to 65 Hz during 1 minute under normal climatic conditions.

2.2.19 The minimum permissible electrical resistance of the electrical power
circuits insulation in relation to the body is at least 20 MOhm under normal climatic
conditions.
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2.2.20 The TEKON-19 is ambient temperature and humidity resistant according
to design category C3 as per GOST R 52931 (for the “T” option and version 15 to C2

category).

2.2.21 The TEKON-19 is atmospheric pressure resistant according to design
category P1 as per GOST R 52931.

2.2.22 The TEKON-19 is mechanical loads resistant according to design
category V1 as per GOST R 52931.

2.2.23 TEKON-19 ingress protection corresponds to protection degree IP20 as
per GOST 14254.

2.2.24 The TEKON-19 is resistant to the climatic factors and mechanical loads
effects in transport packaging during transportation by road and railroad, as well as by
airsraft transport in sealed and heated compartments in accordance with GOST R 52931.

2.2.25 The TEKON-19 meets the electromagnetic compatibility requirements of
TR CU 020/2011

(Revision, Amendment No. 3).
2.2.26 The TECON-19 overall dimensions do not exceed 105x110x60 mm.
2.2.27 The TECON-19 mass does not exceed 0.5 kg.

2.2.28 Mean time between failures is 70,000 h. Failure criterion is
nonconformance to the TY 4213-060-44147075-02 requirements.

2.2.29 The average service life is 12 years. The limit state criterion is the repair
costs exceeding 50% of a new unit price.

2.2.30 Mean time to recovery does not exceed 4 h.
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2.3 Transducer design and operation

2.3.1 Parameter system and software

2.3.1.1 All data necessary for configuring the TEKON-19 and getting results of
its work during operation are available through its interfaces using a parameter system
stored in the PC database. Each transducer within the system is considered to be the T20
system module. Its software consists of a set of tasks that process input parameters
and constants following specified algorithms, and result in the output parameters.

Parameters and tasks are divided into basic and loadable ones.

2.3.1.2 A constant is a numerical value set at the stage of creating a loadable
project (the first stage of configuration) unavailable for reading and modification after
loading the project into the controller.

2.3.1.3 A parameter is a unit of data available for reading and recording. Each
parameter inside the module is characterized by two names (full and short), its number,
purpose, access level, memory location and internal representation. Parameters of basic
tasks have uniquely defined hard numbers that are the same for all the TEKON-19
transducers of this version. Parameters used to make a loadable project have flexible
numbers that are assigned to them at the stage of creating a loadable project and may
vary in different projects.

Parameter values, including constant ones, as opposed to constants, can be set
or changed during the second stage of configuration or during operation.

Parameters are grouped according to their tasks and they form the so-called
parameter tree.

PC access to a parameter is performed through its number. The parameter
numbers correspondence to their name, access level, internal representation and location
in the transducer memory is described in the T20 system database located on the PC
disk and can be specified in the project loaded into the transducer which can also be
stored on the PC disk for convenience.

2.3.1.4 Basic tasks are included in the TEKON-19 basic software and are
components of its operating system. Composition of basic tasks is unchanged for each
transducer version. All input and output parameters of basic tasks are hard (basic). A

summary list of basic tasks and version parameters is specified in Table. B.1 of Annex
B.

2.3.1.5. Loadable tasks included in the project are loaded at the first stage of the
TEKON-19 configuration for each specific application. They compose the task queue
executed during operation, which forms all the required output parameters. Most
parameters for loadable tasks are flexible. A loadable task queue is generated based on
the database algorithms. A summary list of the TEKON-19 algorithms is specified in
Table B.2 of Annex B.
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2.3.1.6 The loadable tasks are performed by the TEKON-19 operating system in
the background cycle in accordance with their position in the queue. The program
background cycle duration depends on the number and type of loadable tasks, ranges
from 1 to 15 seconds, and the basic software always rounds it to an integer number of
seconds.

2.3.1.7 All parameters of any module can be accessed via the RS-232 TTL
technology interface for their configuration, or via the CAN-BUS digital interface using
the corresponding adapters produced by the manufacturer and communication
equipment of data link channels for configuration and dispatching.

The PC software for setting the parameter values is supplied on a CD in set with
the TEKON-19 (software Teleport T10.06.208). Dispatch software should be purchased
separately.

The most important operation parameters can be displayed on the screen via the
screen “menu” on the TEKON-19 front panel.

2.3.1.8 All the parameters are divided into the groups according to their
application:

eFactory constants (“FC” in the list of parameters tables) characterizing the
design features and electrical characteristics of the transducer equipment. The FC values
are entered by the TEKON-19 manufacturer and do not change in the process of
operation.

eConfiguration parameters (“CP” in the list of parameters tables) ensuring the
TEKON-19 programming for a specific technological object within the the project being
implemented. These include a list of tasks to be performed, the MT characteristics,
method of pressure measurement, flow rate units of measurement, time parameters,
settings for exchange interfaces, a list of parameters displayed in the menu, etc. These
parameters are PC entered either by the manufacturer according to the specification of a
particular customer, or by the consumer during the commissioning at the facility. Their
multiple overwring is possible during operation.

eCalculated parameters (“C” in the list of parameters tables), which are the result
of the tasks operation that are loaded into the TEKON-19. These are, for example, the
instantaneous and accumulated value of the flow rate, heat and electrical energy,
average temperature and pressure, current time and date, etc. The most important
parameters for the user can be displayed in the screen menu.

e Archival parameters (“A” in the list of parameters tables) as per calculated
intervals, hours, days, months.

eService parameters (“S” in the list of parameters tables) containing intermediate
results of calculations for all tasks, self-check results, as well as information that can be
used to assess the correctness of the TEKON-19 work during operation, adjustment and
maintenance and repair works.
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2.3.1.9 Several levels that are given below in order of increasing priority can be
outlined following the parameters access:

eUser, the lowest priority. The user can read parameters, which reading access
code is equal to “1”. There is no option to record the parameters.

eService Engineer performs the TEKON-19 configuration for a specific
technological object. The service engineer can read and record parameters, which access
codes are equal to “1” or “2”, including the loadable tasks queue.

eCustomer Engineer and Developer performs the TEKON-19 initial
configuration at the manufacturer. The customer engineer can read and record
parameters, which access codes are equal to “1” through “3”.

For additional access levels information see 2.3.10.

2.3.2 Measurement of analog signals

2.3.2.1 If there are analog MCs in this TEKON-19 version (resistance and current
rate MCs), they are numbered separately by channel types, “Ti” is for resistance
measurement with indices “1” from 0 to the maximum value and “Ji” is for current rate
measurement also with indices from 0 to the maximum value. Availability and quantity
of each type MCs depends on the version (see Table 2.1).

2.3.2.2 To measure voltage at analog MCs, an analog-to-digital converter with a
conversion time (from 120 to 160) ms per each MC is used. The start of conversion and
readout 1s performed through the processor interrupt system, which slightly affects the
duration of the background cycle. The measured voltages are converted to the float
point form and placed in circular buffers of 8 positions each.

2.3.2.3 Voltage digital filtering of each MC is performed for noise smoothing and
accidental runouts. For this reason, the arithmetic average of the last 8 measurements is
calculated once at the beginning of each background cycle. It is stored as “measured
voltage” parameters 011C-0123. Further for each of them one of the two main
parameters, the resistance or the current rate, is calculated depending on the MC

purpose.

2.3.2.4 The obtained values of the MT current rate (parameters 0400-0403) and
the thermal transducer resistance (parameters 0404-0407) can be input for the loaded
tasks of physical parameters calculation, that are actually measured by sensors
connected to the channels. The person that was in charge of the commissioning shall be
responsible for control of the correct use of parameters.
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2.3.3 Measurement of frequency and number of pulses

2.3.3.1 The availability and number of discrete parameters MCs (MC of
frequency and pulse numbers) "Fi" depends on the version (see Table 2.1). MCs are
numbered, starting from zero, without missing numbers.

The current state of each discrete MC is reflected in 0506 - 050D bit parameters,
however, the update rate for these parameters in the software is low and allows to
evaluate signals that change maximum once per cycle ((1 - 15) seconds).

2.3.3.2 To avoid false responses of pulse meters caused by short-term pulse noise
and “bounce” of the MT contacts with a reed output, hardware-software filtering of
pulses can be enabled in the TEKON-19 by means of their decimation at a frequency of
about 250 Hz. It is switched on for each channel separately by setting the single value of
bit parameters 0200 - 0207 “250 Hz digital filter on”. Filtering is permissible only in the
case when the maximum frequency of pulses on a given MC does not exceed 100-120
Hz.

2.3.3.3 Three independent counters of the number of pulses are programmed
using software and hardware to measure the number of pulses and the frequency for
each MC.

2.3.3.4 The first counter (parameter 0410-0417) determines the number of pulses
received at the input during the last cycle of the main program. It is a two-byte unsigned
integer (from 0 to 65,535), the counting starts on each program cycle beginning from
zero. The parameter is updated at the beginning of each program cycle and can be used
by loadable tasks to calculate the flow rate from the sensors readings with the pulse-
number outputs.

2.3.3.5 The second counter (parameter 0208-020F) keeps the total count of
incoming pulses. It is a two-byte unsigned integer, with ring counting performed from 0
to 65,535, and then again from zero. It has a purely service purpose for a single
transducer; operating as part of a module system, it can be used by external modules to
calculate the flow rate. The parameter is updated once during each program cycle.

2.3.3.6 The third counter is used to determine the frequency of the input pulses
and counts the number of pulses received at the input during the last second. At the end
of each second its value is copied to parameters 0210-0217 as an instantaneous
frequency value on the corresponding channel used only for debugging purposes, and
represented by a two-byte unsigned integer. In addition, the same values for each input
are recorded every second into circular buffers of 8 positions each. Once at the
beginning of each background cycle, the data from the buffers are converted to floating
point and digitally filtered by calculating the arithmetic average of the 8 most recent
frequency samples. The averaging result is stored until the end of the cycle as parameter
0408-040F and can be used by loadable tasks to calculate the flow rate by readings of
sensors with frequency outputs (“power” sensors).
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2.3.4 Principles of accumulation (integration) of information

The following principles are used for integration of any accumulated parameters
(flow, thermal energy, operating time):

2.3.4.1 Integration is performed by adding the previous value of the accumulated
parameter with its increment corresponding to a given cycle.

2.3.4.2 Flow calculation algorithms using MT signals with pulse-frequency
outputs, the flow increment for each cycle are calculated directly by the number of
pulses received during the cycle. The instantaneous flow “power” value (units/hour) is
not calculated. For most media, the increment is calculated and the flow is accumulated
both in units of volume and in units of weight.

2.3.4.3 Flow calculation algorithms using MT signals with current or frequency
outputs that measure the instantaneous value of pressure drop on the restriction device
or the flow “power” calculate the “flow power” corrected value normalized to an hour
for most media both in volume and in mass units. To obtain an increment for a cycle, it
is multiplied by the cycle duration, expressed in hours, and then added to the previous
value of the accumulated flow.

2.3.4.4 To improve the summarization accuracy, any accumulated values are
stored as three separate parameters, each in a floating-point format. Two interconnected
internal parameters that are inaccessible to the user, store the integer and fractional parts
of the accumulated value separately. The integer part is incremented only if the sum of
the increment for the cycle and the previous fractional part exceeds one. In parallel, the
third parameter is used in the algorithm, which is the current sum of the integer and
fractional parts of the accumulated value; it is the actual output commercial parameter.
When correcting the value of the accumulated commercial parameter, its integral and
fractional parts are adjusted automatically.

2.3.4.5 If the integer part of any accumulated parameter exceeds 10°, its counting
starts again from zero without loss of the fractional part.

2.3.4.6 1t is possible to calculate the flow weighted mean values of a parameter
(for example, temperature or pressure) with the calculated interval ranging from 1 to 30
minutes, per hour, day, and per month.

NOTE: if within the given time period the flow equals zero, the “not a number”
code is set as a weighted mean value, and is shown as “****” when viewed on the
display indicator.



T10.00.60 PO Rev. 05.07 0f 27.03.18 P. 23

2.3.5 Time service

2.3.5.1 The TEKON-19 (except for version 11) has an internal clock powered
from an internal power source, which keeps current timing and the current date
counting, including the day of the week and two last digits of the year.

2.3.5.2 Automatic switch to daylight saving time and back to standard time is
enabled or disabled during commissioning. If the switch is enabled, it is carried out:

e to daylight saving time: on the last Sunday of March, setting the clock
forward, from 2:00 to 3:00 a.m.;

e to standard time - on the last Sunday of October, setting the clock back
from 2:00 to 1:00 a.m.

When switching to daylight saving time, a “gap” with no information is generated
from 02:00 to 03:00 a.m. in the hour and interval archives. When switching back to
standard time, the time archive from 01:00 to 02:00 a.m. contains data from 01:00 a.m.
daylight saving time to 01:59:59 standard time, 1.e. data corresponding to two hours. For
averaged parameters, it is an average of two hours; for accumulated parameters, the
accumulated value for two hours, i.e. a double value. The interval archives, recorded
initially during the period from 01:0n:00 to 02:00:00 daylight saving time, are
overwritten with their new values during the same period of the standard time (here ‘n’
1s the interval duration in minutes).

Since the swich to daylight saving time has been canceled since the spring of
2015 in the Russian Federation, the automatic switch character should be removed.

2.3.5.3 The start of accumulation and averaging operations for specified time
intervals, transcription of parameters “corresponding to the current time interval” into
the parameter “corresponding to the previous time interval” is carried out during a work
cycle, at the beginning of which the following time conditions are met:

e By calculated intervals — the moment of the next interval end. Duration of
the calculated intervals is set at the commissioning stage via the F020 parameter
within the range from 1 to 30 minutes and is common for all tasks. It is
recommended to choose such duration that an hour could contain an integer number
of intervals (1, 2, 3,4, 5, 6, 10, 12, 15, 20, 30 minutes).

e By 30-minute periods — the moment of next period change, i.e. at moments
of time 00 minutes and 30 minutes of each hour.

e By hours — the end of the next astronomical hour.

e By days — the end of the next calculation day, i.e. beginning of the
calculation hour set via the F023 parameter ranging from 0 to 23.

e By months — the end of the next calculation month, i.e. beginning of the
calculation hour of the calculation day of the month, set via the F022 parameter,
ranging from 01 to 31. If there is no set date in the current month (for example, the
30th day in February), the last day of the month will be taken as the set date.
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The corresponding period is archived during the next cycle.

2.3.5.4 To perform two-rate electricity metering, it is necessary to include into the
project the tasks based on two-rate metering algorithms 021E and/or 020E in an amount
equal to the number of metering circuits and, once, the task of choosing a rate by time
and date (algorithm 0201). The duration of the discount rate on working days and
canceled weekends is from HNB (hours of nighttime beginning) to HDB (hours of
daytime beginning). On Saturdays, Sundays and holidays (according to the legislation
of the Russian Federation as of the date of the device release or software version
update), postponed weekends (they can be changed in a timely manner), the discount
rate for natural persons is valid around the clock, for legal entities — as on working days.

2.3.5.5 During breaks in the transducer power supply, the “not a number” code is
entered into all the archives in which recording moments were missed during the power
outage, which is displayed as ‘****’ when viewed on the display indicator. Dyring this
time, no information is accumulated, except for the transducer malfunction time; the
entire period of the power failure (plus one cycle after power recovery) is activated
during malfunction. When recorded to the archive, any information in the first moment
after power restoration will be referred to the recording period during which the power
was off.

Let us examine this by the example of hourly archives. Let them archive the
average water temperature per hour, the water consumption per hour and from the
beginning of the day, the time of successful operation and malfunctioning of the
metering station per hour and from the beginning of the day. Let us assume that the
actual water temperature and the current flow are approximately constant, and the
transducer is in good condition. At 13:20:45 the network power supply disappeared, and
at 16:51:10 of the same day, it was restored. When viewing the archives, for example,
after 18 hours, their condition may look like this:

Time Temperat Flow, m® Successful operation, Faulty operation,
ure, °C hours hours
per hour per day per hour per day per hour per day

12-13 63.15 6.00 72.10 1.00 13.00 0 0

13-14 63.09 2.13 74.23 0.34 13.34 3.51 3.51
14_15 skookoksk skskoksk skeskoskok keskok ok skokoskosk skokskok skokoskosk
15_16 skkosk ok kK sk ok Hokskok kokskok sk ksk ok koK skok skkosk ok
16-17 63.25 0.85 75.08 0.15 13.49 0 3.51
17-18 63.16 6.12 81.20 1.00 14.49 0 3.51

It is evident that the period of power fail (approximately 3.5 hours) is taken into
account only as the time of malfunction and is archived to the hour during which the
power was off. The accumulated value of water consumption for part-time hours is
taken into account only from 13:00:01 to 13:20:45 and from 16:51:10 to 17:00:00,
therefore during these hours its value in the archive is less than the real one. The partial
time of the hour is practically not reflected in average values (in this case, for
temperature), since averaging occurs constantly.
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2.3.5.6 Similarly, the archives are also filled in when the transducer is temporarily
swiched to the STOP process mode and back into the OPERATION mode (see 2.3.11).

2.3.6 List of TEKON-19 loadable algorithms

2.3.6.1 Software configuration, i.e. selection of loadable algorithms from the
database, compilation of a list of loadable tasks, setting up and loading into the
TEKON-19, is performed via a PC using the Dialog-19 and Teleport software (delivered
on CD with TEKON-19). Principles of working with programs are set out in the
embedded help functions.

2.3.6.2 A complete list of the TEKON-19 algorithms that are available in the
database is specified in Table B.2, Appendix B. Input and output parameters of the
loadable tasks, as a rule, have “flexible” numbers and names assigned during the
configuration process. Only those input parameters of loadable tasks have “hard”
numbers that are used to enter information from the input channels (MT currents and
frequencies, number of pulses per cycle, etc.).

2.3.6.3 During configuration, tables of loadable tasks and their parameters, as
well as the screen menu are loaded, stored and used in the TEKON-19 program ROM.
For display indication, the standard name of the created task queue and a user-defined
arbitrary object name are loaded and stored.

In addition, a list of “short” task names is loaded for storage, which is used only
when a lost project task queue file is restored from the controller into the PC. It is not
used for operation of the controller itself.

The remaining information about the set of tasks loaded into the TEKON-19 is
stored only in the PC database.

2.3.7 Features of serial exchange interfaces

2.3.7.1 The main information channel for recording and reading data of all
the TEKON-19 versions is a high-speed interface under the CAN BUS international
standard, data transfer rate is up to 300 kBaud.

2.3.7.2 The CAN BUS interface features are set using parameter number 0004.
Parameter 0004 defines the configuration and the exchange rate, and, as a rule, it must
be equal to 41EQ (see table 2.10). See also 4.1.3.3.

2.3.7.3 RS-232 TTL is an additional (technological) interface (except version
11). The exchange rate can be assigned within the range from 1,200 to 28,800 Baud, the
exchange protocol corresponds to standard FT1.2 of GOST R IEC 870-5-1-95 with
features described in working documentation T10.06.59 P (T10.06.59 RD)and
Appendix 1 thereto.
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IT IS PROHIBITED to use the technological interface to create dispatching
systems; it is intended only for connection of manufacturer technological

communication equipment (information recorders P11-97 and P1-197, USB adapter -
RS-232 T20 T10.00.92).

2.3.7.4 The RS-232 TTL interface is configured via parameters 0005 — 0007. The
0005 parameter means a transducer network number; it is recommended to assign it
within the range from 01 to FE. The binary representation of parameter 0006 sets the
implemented protocol features (for identification, see T10.06.59 PJI):

e Digit 3 - protocol FT1.1 (=0) or FT1.2 (= 1);
e Digit 2 - without CRC (= 0) or with CRC (= 1);
e Digit 1 - CRC instead of CS (= 0) or CRC 1n the data body (= 1);

e The remaining digits are not used.

It is recommended to set the FT1.2 protocol without CRC, i.e. to set code 08.
Network number codes 00 or FF are invalid and are perceived as setting up exchange
for the FT1.2 protocol without CRC with network number 01. The number of stop bits
is not configurable and always equals to one.

Table 2.10
RS-232 TTL interface CAN BUS interface
Rate, Baud 0007 parameter code Rate, kBaud 0004 parameter code

115,200 FF84

57,600 FF80
28,800 FFO00 300 41E0
19,200 FDS8O 150 43E0
9,600 FDO0O0 100 45E0
4,800 FAO00 50 4BEO
2,400 F400 20 SDEO
1,200 E800

Note: *) — not recommended

2.3.7.5 The 0007 parameter sets the exchange rate constant according to table
2.10. Any code of this parameter other than those listed in the table, is automatically
perceived as exchange setting up for the RS-232 TTL interface at 9,600 Baud, network
number 01, the FT1.2 protocol without CRC.

2.3.7.6 To read and record the TEKON-19 parameters via a PC the ‘Teleport’
T10.06.208 software is delivered on a CD as a set with the TEKON-19.

2.3.8 TEKON-19 self-monitoring, event log and intervention log

2.3.8.1 TEKON-19 has an extensive system of periodic software self-test.
According to the self-test results, the two-byte 0500 parameter ‘failure condition’ is
generated; its binary digits are characteristics of current serviceability (condition ‘0’) or
fault (condition ‘1’), in accordance with tables 2.11 and 2.12. The 0513 parameter
‘additional failures’ was added in version 11, in other versions there is the 4-byte 0516
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parameter ‘extended failures’, the first two bytes of which coincide with parameter

0500. For numbering of digits, see Appendix B.

The digit with number 1 of byte 0 ‘factory default settings error’ is set by the

P.27

‘OR’ operation from three low-order digits of byte 2.

When viewing the values of these parameters via the ‘Teleport’ software, the

failures decoding on the PC screen is performed automatically.

Table 2.11 — Bit-by-bit decoding of parameters 0500 “failure condition” and 0516

“extended failures”

By |Digi| Characteristic | Period |Possible reason Elimination method
te| t
0 | O [Restart(poweron) |l cycle |Power on, WDT |Eliminate power failures. If the power
after watchdog restart |is known to work properly and the
restart failure still occurs, send for repair.
1 [Factory default 256 Failures during  |Send for repair.
settings error cycles [recording,
equipment failure
2 |CS error of the user (256 Failures during  |Check the settings parameters, re-
settings area cycles [settings recording |record the corrupted ones. If the failure
persists, send for repair.
3 |Task queue error |each Queue creation  |Check the task queue correctness, re-
cycle errors record it. If the failure persists, send
for repair.
4 |ADC failure constantl |ADC is not ready |If failure occurs frequently, send for
y during more than |repair.
ls
5 |Failure of recording|during  [Record failure or |Send for repair.
in flash-memory  |recording|program ROM
failure
6 |Invalid parameter |constantl |Setup errors Check task settings, re-record
y incorrect parameters.
7 |CS error of settings 256 Failures during  |Check the menu setting, re-record
menu cycles |recording of the |corrupted parameters. If the failure

menu description

persists, send for repair.
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Table 2.11 continued

By Digi| Characteristic | Period |Possible reason Elimination method
te| t
1 | 0 |Algorithmic failure |each Parameter 0501 is [Find out the causes and eliminate them
cycle equal to 1
1 |CS error of the 256 Task queue Re-record task names from the DB. If
program ROM task |cycles  |recording failure |the failure persists, send for repair
name space
2 |Stop each Technological It is set and deleated through the
cycle exchange channels or the service
menu; it does not appear on its own.
3 |Technological 256 The jumper is not [Remove the technological jumper and
jumper cycles  |removed switch the power off and on
4 |CAN failure Failure Switch the power off and on
5 |Task queue 256 Task queue and  |Check the task queue, re-record the
mismatch with its |cycles  |its ID recording |incorrect parameters from the
1D failure database. If the failure persists, send
6 |Task queue CS 256 Task queue for repair
error cycles |recording failure
7 |General failure each Formed by OR  |Eliminate the failure causes in other
(parameter 050E) |cycle from the rest digits
2 | 0 |Factory default 256 Recording failure, |Send for repair
settings CS error  [cycles  |equipment failure
1 |Program CS error
Software version
number error
3 |Invalid integral each Settings failure, |Check the tasks settings, take special
4 |Invalid increment |cycle equipment failure |care that there is no dividing by zero
and invalid integral values, record the
correct values.
7.5 -

Table 2.12 — Bit-by-bit decoding of the 0513 parameter ‘additional failures’ (only
for the TECON 19-11)

By |Digi| Characteristic | Period |Possible reason Elimination method
te| t
0 | 0-3 |ADC failure of constantl (Channel ADC is |If failure occurs frequently, send for
channels 10-13 y not ready during |repair.
more than 1 s
4 |CAN failure CAN controller |Send for repair
failure
57 : : :
1]0-7] - : -

2.3.8.2 During each work cycle, the TEKON-19 basic software analyzes the state
of parameter 0516 and performs three basic operations:

e [t generates a general serviceability/malfunction symptom for the TEKON-
19 as the 050E bit parameter. The TEKON-19 is serviceable during the current cycle
and parameter 050E is set to condition ‘0’ if there is no failure got in the analyzed
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parameter. Otherwise, the TEKON-19 is faulty during the current cycle, and
parameter 050E 1is set to condition ‘1°. This parameter is recommended for time
management control of the TEKON-19 servicability/malfunction.

e [t records the possible fact of a change in the failures condition in the
analyzed parameter, i.e. generation of ‘new’ or removal of ‘old’ failures, in the
system event log (some events are additionally recorded immediately at the moment
of their occurrence).

o [t reflects the malfunction symptom status on the front panel indicator (see
4.2.2.4).

2.3.8.3 Some of the loadable tasks may form additional bit malfunction symptoms
that no longer relate to hardware failures of the TEKON-19 itself, but that are external
failures that violate the logically normal operation of one of the metering units. These
features include, for example:

o features of the external measuring circuits opening, generated by
algorithms of the (current and frequency) linear sensors and temperature calculation
algorithms of the thermal transducers;

e bit signs of any parameter exceeding the technological tolerances;

e bit signs of lack of response to an external parameter request from another
module in the CAN-BUS line, generated by algorithms of the external parameters
input and archiving;

o other bit signs at the request of the user.

If the user wants to combine external symptoms of failures with the general
TEKON-19 failures system, he should assign the bit parameter 0501 ‘Algorithmic
failure’ as an output symptom of external failures collected according to the logical
‘OR’ sense from individual failure symptoms. The condition of this parameter is
checked by the basic software, but not set.

2.3.8.4 In order to form the serviceability/malfunction time each metering unit
implemented in the TEKON-19 should combine the total TEKON-19 failure (parameter
050E) according to the logical ‘OR’ principle with bit signs of malfunction related to
this metering unit, and submit the resulting serviceability/malfunction symptom to the
input of the ‘operating time’ task (algorithm 0200). In case of the resulting symptom
zero condition, the serviceability time counter for the metering unit will be incremented
during the current cycle, in case of a single condition — the malfunction time counter.

2.3.8.5 The TEKON-19 system event log is made following the principle of a ring
stack and it saves information about 256 recent events at any time. It is available only
for reading through index parameters 0901 - 0904. Parameters with index ‘0’ contain
information about the most recent event, with index ‘1’ — about the last but one, etc. The
event log has a complex structure and is decoded when viewed by the ‘Teleport’
software.
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Recordable events include in particular:

e Initial launch of the program, cleaning of the external memory, full test of
the external memory, erasing of the original content.

e Powerup and powerdown (including restart due to hardware and software
issues).

e Recording of any parameter with a record access level not lower than ‘2°. In
the STOP mode, the number of recorded parameters is simply counted.

e Change in the number of the current TEKON-19 failures.

o Attempt of a background task to either call for an unknown parameter for
reading or recording or to record into a parameter located in the read-only
memory (program ROM, data ROM).

e The program switch over to the OPERATION and STOP modes.
e Retrofit of the basic software version (first power-up after software retrofit).
e Detection of unacceptably large numbers during the calculation process.

2.3.8.6 The TEKON-19 intervention system log is is made following the principle
of a ring stack and it saves information about last 1,024 changes in the parameter values
at any time. It is available only for reading through index parameters 0905 — 090B.
Parameters with ‘0’ index ‘0’ contain information on the most recent intervention, those
with index ‘1’ — on the last but one, etc. The intervention log has a complex structure
and is decoded when viewed by means of the ‘Teleport’ software.

This log records date and time of the parameter change, parameter number as well
as its previous and new value.

2.3.8.7 The TEKON-19 controls the occurrence of unacceptably large numbers in
arithmetic calculations that appear, as a rule, when an attempt to divide by zero is made.
A detected large number is automatically replaced by a zero value. Due to absence of
free bits in the 0500 parameter, the fact of the large number occurrence is recorded only
in digits 3 or 4 of the second byte of the 0516 extended failure parameter, but it is also
reflected in parameter 050E and is entered into the system event log.

ATTENTION! If the internal battery is discharged below the permissible level
(see 8.1.3), information in the event and intervention logs may be distorted.
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2.3.9 Information updating
2.3.9.1 During each program cycle, the following is updated:
¢ instantaneous values of all measured and calculated parameters;

e all accumulated and average parameters, entitled as ‘during the cycle’,
‘during the current interval’, ‘during the current 30 minutes’, ‘during the
current hour’;

e all accumulated values of flow entitled as ‘during the current interval’,
‘during the current 30 minutes’, ‘during the current hour’, ‘during the
current day’, ‘during the current month’, integral flow.

2.3.9.2 At the time of the next calculation interval change, all the information
entitled as ‘during the previous interval’ is updated as well as the average values for the
current day. The information is entered into the intervals archives, with the index of an
element in the archive referring to the time of HH:MM of the completed interval end.

2.3.9.3 At the time of the next 30-minute period change, all the information
entitled as ‘during the previous 30 minutes’ is updated. The information is entered in the
30-minute archives, with the index of an element in the archive referring to the time of
HH:MM of the completed interval end.

2.3.9.4 At the time of each hour change the following is updated:
¢ all information entitled as ‘during the previous hour’;
e average values for the current month;

¢ information is recorded in the clock archives, with the index of an element in
the archive referring to the ‘HH’ number of a completed hour.

2.3.9.5 At the time of the calculation day change, at the moment of HHcarc hours
00 minutes, all the information entitled as ‘during the previous day’ is updated. The
information is entered in the archives of the day, with the index of an element in the
archive referring to a completed date. This should be considered when viewing the
archive through the menu (see 4.2.5.6).

2.3.9.6 When the calculation month changes, at the moment of HHcarc hours 00
minutes of DDcarc of each month, all information entitled as ‘during the previous
month’ is updated. Information is entered in the archives of the months. The index of
the element in the archive refers to the completed month, if the calculation date is
before the 20th day, and to the current month otherwise. This should be taken into
account when viewing the archive through the menu (see 4.2.5.6).
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2.3.10 Protection of information against unauthorized access

2.3.10.1 Access to any TEKON-19 information included in the system of its
parameters is regulated by the specified level of access to it for reading and recording
operations: ‘User’, ‘Service Engineer’, ‘Customer Engineer’, as described in 2.3.1.10
and table B.1, and the current level of access for the channel. The specified access level
to “hard” parameters is set in the TEKON-19 program itself and cannot be changed (see
table B.1). The specified level of access to the parameters of the loadable tasks is set
when the project is created, and it must be chosen so that the parameters of interest for
the ‘User’ are available for him to read (level 1), but, as a rule, not available for
recording, with the possibility of their correction only by the ‘Service Engineer’ (Level
2). It ensures that the most important parameters, configuration and commercial ones
are protected from unauthorized changes.

2.3.10.2 Since the main way to read and record any TEKON-19 parameters is to
exchange data via serial channels, CAN BUS line or RS-232 TTL interface, PC running
exchange programs supply the TEKON-19 with data on the level of current access via a
channel. If this level is lower than the level assigned to a specific parameter, the
operation of its reading or recording into the TEKON-19 is blocked. PC notice on the
level of current access is given through a system of program passwords; methods of
their application are described in the documentation for the corresponding application.
When energized, the TEKON-19 program automatically sets the current access level for
all channels to ‘1°, 1.e. ‘User’.

2.3.10.3 Channel access levels are declared independently of each other. If an
increased level of access was announced via the CAN BUS line, access with such a
level will be allowed only to the module that declared it (let's call this module the first
one); for other modules, the access level remains at ‘1°. Another module can change the
access level only after the first module either reduced the access level to ‘1° or did not
perform exchange with the TEKON-19 during 256s. If an increased level of access was
announced through the RS-232 TTL interface, it allows access for any module
connected to the interface. After no interface exchanges within 256s, the current access
level is automatically reduced to “1°.

2.3.10.4 For additional protection of the TEKON-19 commercial and setting
parameters against unauthorized recording, the possibility of internal protection is
provided by means of a built-in password system, which blocks arbitrary increase in the
current level of access for the channels. There are two levels of internal password — the
customer engineer password protecting the factory default settings (parameter F026),
blocking access to level 3, and the service engineer password protecting the commercial
parameters (parameter F025), blocking access to level 2. Both passwords are eight-digit
hexadecimal numbers stored in the non-volatile memory with a high degree of

protection. Thus, the total number of different combinations for each password is 22,
1.e. 4,294,967,296.
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If the password value differs from two reserved codes 00000000 or FFFFFFFF,
the appropriate access level can be set only by first sending the required password
through the channel using the access authorization procedure. This procedure is
included in the channel exchange protocol, the method of entering the password is set
out in the documentation for the PC software, but the password value itself should be
known only to the person protecting the information of this level.

2.3.10.5 The customer engineer factory password is set when the transducer is
released by the manufacturer, it protects the factory default settings, and is not reported
to the operating organizations.

Upon release by the manufacturer, the service engineer password is removed (it is
usually FFFFFFFF), and, if necessary, is set by the operating or supervising
organization upon completion of commissioning and acceptance of the transducer into
operation, either via a channel or via the service menu.

2.3.10.6 It follows from the above that it is only possible to read or change the
service engineer password, as well as any parameters with the specified access level 2°,
if the access level is already set to not lower than the “Service Engineer”, i.e. this can
only be done by a person who knows the current value of the service engineer password.
It is also possible to switch the transducer into the STOP technological mode only if you
know the service engineer password. The memory area, in which the passwords are
located, is unavailable for reading by conventional methods.

The factory password is known only to the representative of the manufacturer;
reading and recording with the access level below the “Customer Engineer” level is not
available.

2.3.10.7 To exclude the possibility of password mining for the purpose of
unauthorized access to commercial information and password-protected task settings,
after several wrong passwords are entered consecutively, further attempts to change the
access level over the channel are blocked for a long time, only parameter read and
record commands are executed at the current access level.

2.3.10.8 If the value of a set password is unknown, the password can be removed
or its value can be restored only at the manufacturing factory, and this operation is not
covered by the warranty.

2.3.10.9 In order to protect the program and data against task queue errors caused
by errors during queue creation, failures during its recording or due to incorrect
configuration, the following types of program controls are implemented:

e [f the format of a loaded queue does not meet the standard requirements,
execution of the task queue is completely blocked with a failure indication
‘task queue error’ (see table 2.11).

e [f a parameter specified in the task queue to be read or recorded is unknown,
operation involving it is not performed, the ‘invalid parameter’ failure
symptom is registered (see table 2.11), but the task and the queue as a whole
continue to run until the end.



P. 34 T10.00.60 P3O Rev. 05.07 0o 27.03.18

e [f a parameter assigned in the task for recording is placed in one of the ROM
types, the recording operation is not performed, the ‘invalid parameter’ failure
symptom is registered (see table 2.11), but the task and the queue as a whole
continue to run until the end.

e If the background cycle duration has exceeded 128 seconds, the TEKON-19
program automatically restarts, as if a power failure has occurred.

e The input task is not executed if the number of the external module specified
in 1t iquals 00 or FF, or the response from the module is not received within 1
second. The exchange failure is registered, the queue continues to run until
the end.

In all the above cases, except for input task errors, information about the failure
situation is registered in the system event log, where it can be viewed and decoded using
the ‘Teleport’ software.

2.3.10.10. To ensure the required ‘high’ level of software protection as per
Guidelines R 50.2.077-2014, the integrity of the metrologically significant software is
periodically monitored based on the calculation of the program checksum using the
CRC32 algorithm and comparing the result with the reference standard. If the CRC32
does not match, as well as in case of factory default settings CS failure or a failure of the
main program version number, the corresponding symptoms are generated in byte 2 of
parameter 0516 (see 2.3.8.1) with registration made in the system event log. Execution
of all measurements, as well as execution of the task queue is stopped, and the ‘#’ sign
is displayed on the indicator as a symbol of the operation mode (see 4.2.2.5).

2.3.11. Operating modes

2.3.11.1 The TEKON-19 can be in one of the two modes of operation:
OPERATION and STOP. Change of modes can be performed either through the serial
exchange channel or through the service menu of the front panel display. In order to
change the mode it is necessary to know the “Service Engineer” level password.

2.3.11.2 During operation, the TEKON-19 should always be in the OPERATION
mode. In this mode, all the transducer functions are performed; all rigid algorithms are
carried out, including measurement of input values; the loaded task queue is executed,
including input, accumulation and archiving of information; operations with any display
menu items are possible.

NOTES: when the technological jumper is set as well as in case of factory default
settings failure (see 2.3.10.10), execution of the task queue is blocked.

2.3.11.3 The STOP mode is a technological one. It runs all the rigid algorithms,
including measurement of input values, but the loaded task queue is not executed. The
mode is applied in two cases:

e When loading a task queue, menu description and in some other configuration-
related cases, the corresponding PC programs automatically switch the transducer
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into the STOP mode briefly and then return it to the OPERATION mode. Menu
operations are not recommended at these times.

e During the operation stage, when removing the transducer from its working position
for verification or repair, it is recommended to switch the TEKON-19 to the STOP
mode preliminarily via the display service menu (see 4.2.6) entering the password.
The transducer records the date and time of shutdown, accumulation of integral
values and the archiving is stopped. After this, the transducer can be turned off and
sent for repair or verification operations. Special PC programs used at the
manufacturer and authorized service centers guarantee preliminary saving of the
information accumulated in the transducer and its subsequent restoration, with the
transducer again being in the STOP mode. Upon the return of the transducer to the
place of operation and connection of all circuits, it is required to switch the
TEKON-19 to the OPERATION mode. Accumulated integral values did not change
during the repair, and archives of all kinds from the memorized moment of
switching to STOP until the moment of switching to the OPERATION mode will be
filled with the code ‘not a number’.
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2.4 Scope of supply

The TEKON-19 scope of supply is specified in Table 2.14.

Table 2.14 — The TEKON-19 scope of supply

Quantity
Name Designation A"Sf %er Act.
TEKON-19 calculating and measuring transducer T10.00.60 1
Certificate T10.00.60PS | 1
Operation manual with the verification method provided [T10.00.60RE| 1
in Section 6 ‘Verification’ (on CD)
CD with software and operational documentation T10.06.295 1 1

(Revision, Amendment No. 3).

NOTE: Power supply source for the TEKON-19 and connecting cables are not

included in the scope of supply and must be purchased separately.

2.5 Package

2.5.1 The TEKON-19 is packed in a box of corrugated cardboard.

2.5.2 Before stacking in the box, the TEKON-19 is packed in a plastic bag.

2.5.3 Accessories and maintenance documentation are placed in a plastic bag in a

packing box with the transducer.

2.5.4 After packing, the TEKON-19 is compacted with auxiliary materials.

2.6 Marking and sealing
2.6.1 The TEKON-19 bears the following marking on the front panel:
emeasuring device type approval mark;
e]logo of the manufacturer ‘KREIT’;
etransducer name ‘TEKON-19°.
2.6.2 The TEKON-19 bears the following marking on the rear panel:
e manufacturer product code;
eversion;
escries and serial number;
erated value and supply voltage range;
e maximum power consumption in watts.

2.6.3 Sealing is carried out at the junction of the front panel with the base of the

body by gluing the label with the manufacturer logo.
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3 INSTALLATION

3.1 Connection
3.1.1 The TEKON-19 is installed in a cabinet on a DIN-rail.

3.1.2 An external power supply, measuring transducers, exchange line and power
outputs for galvanically isolated circuits are connected to detachable screw terminals for
easy dismantling during system debugging and scheduled verification. For installation,
it is recommended to use MKESh (MKD3II) type cable (PVC sheathed shielded cable)
according to GOST 10348-80 (or similar) with the required number of cores with a
minimum cross section of 0.35 mm?.

The terminals designation and the circuits name are shown in tables 3.1.a and
3.1.b. For designation of the MT power supply polarity, the ‘+’ symbol indicates the
source current from the TEKON-19, the ‘-’ symbol indicates the sink current. For
location and numbering of terminals, see Figure 2.1.

3.1.3 The TEKON-19 power supply is provided by connecting an external DC
power source to the ‘Un’ terminals. Power should be connected after all other circuits
have been installed. Electrical equipment of a building should include a switch or a
circuit breaker installed in a cabinet near the TEKON-19 and its power source, marked
as a shutdown device. Installation and dismantling of the TEKON-19 and its external
circuits should be carried out with the transducer itself and all primary MTs connected
to it de-energized.

3.1.4 The RS-232 TTL interface is connected to the computer's USB port using
the USB adapter RS-232 T10.00.92 via a 4-pin USB-A socket located under the front
panel of the TEKON-19.

3.1.5 MT connection

3.1.5.1 Connection of the temperature MT of RTC and RTP types is made to the
resistance MC labeled “T1’, where ‘1’ 1s the MC number. Connection is carried out only
using a four-wire circuit in accordance with the diagrams shown in Figure 3.1, to the
terminals numbered as per in Table 3.1.a. Connection of the Ji+ circuit with the Ui+
circuit and the Ji— circuit with the Ui— circuit is performed directly at the point of
connection to the MT. For connection, it is recommended to use a four-wire shielded
cable with a minimum core cross-section of 0.35 mm?, the cable length should not
exceed 100m. Shields of all cables should be connected to the grounding bus at one
point at the TEKON-19 side as close to the power supply source as possible.

ATTENTION! On the vacant (not used) resistance MC, it is gbligstory to
interconnect the Ji+, Ji—, Ui+ and U;i— circuits as shown in Figure 3.1, b. Total
resistance of all temperature MT of RTC and RTP type connected to one transducer
over the entire operating range of measured temperatures should not exceed 4,000 Ohm.
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3.1.5.2 Connection of the MT with standard current outputs is carried out to the
current rate MC marked ‘Ji’, where ‘1’ is the MC number, according to the diagrams
shown in Figure 3.2. For connection, it is recommended to use a two-wire shielded
cable with a minimum core cross-section of 0.35 mm?. Cable length should not exceed
150m. Shields of all cables should be connected to the grounding bus at one point at the
TEKON-19 side as close to the power supply source as possible.

Note. When connecting sensors using spark protection barriers, the transfer
resistance of the barriers should be taken into account in the sensor supply circuit.

In case of a transducer of the TEKON-19-11 version, each MT should be
powered from a separate isolated power source in order to ensure mutual galvanic
isolation of the measuring channels. It is recommended to use MT connected using the
two-wire circuit — in this case, the power can be obtained from an isolated source of 4 x
24V, that is embedded into the TEKON-19-11 (diagram in Fig.3.2, ¢) If, nevertheless, a
four-wire connection diagram is chosen, power should be supplied to the MT from an
external power supply unit as shown in Figure 3.2, a.

3.1.6 Connection of flow MT and energy meters with number-pulse or frequency
outputs.

3.1.6.1 Connection is made based on a two-wire circuit by connecting the same-
named MT circuits with the TEKON-19 terminals marked ‘Fi’, where ‘i’ is the MC
number and the numbers according to Table 3.1.a with observation of the polarity. It is
possible to connect MT of three types:

e with an active output signal from -24V to 24V (MC input resistance is 50
kOhm)

e with a passive output signal designed for currents of up to 10 mA.
e with a passive output signal designed for currents of up to 0.5 mA.

The MT type is chosen by installing jumpers located under the terminals of a
corresponding MC. Options for the jumpers installation are shown in Figure 3.3. For a
MT with a passive dry contact output, the polarity of the circuits connection does not
matter.

3.1.6.2 ATTENTION! The MC are combined into groups (see Table 3.1.a), each
of these groups has one power input for all the channels of the group. When connecting
the MT to at least one MC in the group, voltage from an external insulated power
source must be connected to the power input of the group. In this case, all channels
within the group are galvanically connected to each other, but they are galvanically
isolated from the MC of the other group and the transducer power supply circuit.

It is possible to combine the power supply circuits of the MC groups with the
transducer power supply circuit with observance of the polarity, provided that the
characteristics of the power sources provided in 2.2.15 are observed. In this case, the
measuring circuits of all MT will be galvanically connected with each other and with
the transducer power supply circuit.
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3.1.6.3 The use of MT with the maximum pulse repetition rate exceeding 100 Hz
requires mandatory disconnection of digital filters of corresponding MC when setting
up the transducer (see 2.3.3.2). Connection of such MT should be carried out by means
of a separate two-wire shielded cable for each MC. MT power circuits are made
separately. The length of connection lines in this case should not exceed 100 m.

It is possible to perform the MT connection with a four-wire cable, combining
signal circuits and power circuits of one MT 1n it.

3.1.6.4 1t is recommended to enable digital filters of the corresponding MC
when setting up the transducer, when using a MT with a maximum pulse repetition rate
of less than 100 Hz (see 2.3.3.2). Connection of such power supply devices is allowed
to be carried out by multi-conductor shielded cable, positioning the signal lines together
with other measuring circuits. The length of connection lines in this case should not
exceed 300 m.

3.1.7 The transducer is connected to the CAN BUS information exchange line by
connecting CAN L and CAN H terminals with the line buses of the same name.
Terminal numbers for connection are given in tables 3.1.a, 3.1.b.

ATTENTION! The line topology shall satisfy a “common bus” type scheme. It
1s necessary to install the “TRM” jumper located under the CAN L and H terminals on
two transducers that are located at the opposite ends of the line, the jumpers shall be
removed mandatorily on all other transducers connected to this line. Normal operation
of the data exchange system in the line composed, based on the topologies like “Star”,
“Cluster”, etc., is not guaranteed. The length of one CAN line segment with a point-to-
point connection type should not exceed 50m. When connecting two or more segments
that include several endpoints, it is recommended to use “RS-62 line segment
separators” that match the physical characteristics of the communication line and
distributed loads. It is recommended to use the RS-485 AI-80 adapter in case of a
sufficiently remote location of distributed segments.
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Table 3.1.a — Designation of terminals and name of signals for versions (02M -
06M), 10M, 11

Signal and body marking Circuit and its designation in | Terminal No. for each version

the diagrams 02M [03M |04M |05SM |06M | 10M | 11

Resistance MC No.0 Current circuit JRO+ | 8 | 8 | — | 8 | 8 [36| —
JRO—| S | 5| - | 5|5 ]33] -

TO Measuring circuit |UrO+| 7 | 7 | — | 7 | 7 | 35| —

UrO—| 6 | 6 | — | 6 | 6 [ 34| —

Resistance MC No.1 Current circuit JRI+ | — | 4 | — 1 4] 4 [32]| -
JRI-| = | 1 | = | 1T | 11]29] —

Tl Measuring circuit |Url+| — | 3 | — | 3 | 3 |31 | —

Url-| — | 2 | — |2 ]2 [30] —

Resistance MC No.2 Current circuit JR2+ | — |16 | — | — | 26|28 | —
JR2— | — |13 | — | — |23 ]25]| —

T2 Measuring circuit |Ur2+| — | 15| — | — | 25|27 | —

Ur2—| — | 14| — | — |24 [26]| —

Resistance MC No.No. 3 Current circuit JR3+ | — | — | — | = [122[24| -
JR3-| - | - | = | = 19|21 ]| -

T3 Measuring circuit |Ur3+| — | — | — | — |21 [ 23 | —

Ur3—| — | — | — | —|20]22 ]| —
Current rate MC No.O Uno Power supply output |UnO+| — | — | — | — | — | — | 16
UnQ—| - | - | - | -] —-1]—-115
70 Measuring circuit | U0+ | 4 | — | — [ 16 [ 14| — | 14

Uuo0-| 3 | - | - [I5]13] - |13
Current rate MC No.1 Unl Power supply output |Unl+| — | — | — | — | — | = | 20
Unl-| - | - | - | =] —-1-119

11 Measuring circuit | Usl+| 2 | — | — |14 | 12| — | 18
Ull— | 1 | = | = [13[11]| - |17
Current rate MC No.2 Um Power supply output |Um2+| — | — | — | — | — | — | 24
Un2-| - | - | - | - | - | —-123
n Measuring circuit | U2+ | 14| — | — | — [ 10| — | 22

U2- | 13| - | - | - 19| —-121

Current rate MC No.3 Um3 Power supply output |Un3+| — | — | — | — | — | — | 4
U3—| - | - | - | -1 -1-13

3 Measuring circuit | U3+ | — | — | — | = | = | = | 2

Ud3—| - | - | - | - | -] -11

Group of frequency MC U Power supply input |Unal | 24 |24 | 2 |24 |36 | 20 | —

na
and number of pulses MC 1 +

No.0...3 Unal (23 (23| 1 |23 35|19 | —

FO | MC input No. 0 FO+ |22 |22 | 8 |22 |34 |14 | —

FO— [ 21 |21 | 7 |21 33|13 | —

. » | FI+ 2020 ] 6 | 20|32 |12 | —

L MGmputNo L e 0 T 00 [ 5 [ 1931 [ 11] -

F2 | MC input No. 2 F2+ |18 | 18 | 4 | 18 |30 | 10 | —

F2— |17 [ 17| 3 [ 17129 9 | -

. s | F3+ 16| — | — | — |28 — | —

F3 MC input No. 3 P 7 R -2 R
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Table 3.1.a continued

Signal and body marking Circuit and its designation in | Terminal No. for each version
the diagrams 02M[03M |04M |0O5SM |06M | 10M | 11
Group of frequency MC U Power supply input |Unm2+| — | — | 14| — | — | 20 | —
g
and number of pulses MC 2 Unp2—| — | — | 13| - | — |19 -
No.3...7
. x F3+ | — | — 24| — | — | 8| —
F3 | MC tNo.3"
ihput 1o F3- | | - (23] | - |7
F4 | MCinputNo. 49 |- E4t | = | = 22| - | - | 6| -
F&- | - | = |21 | - | = |5 | -
. x F5+ | — | —]20| — | — | 4 | —
F5 | MC input No. 5"
Hhput 1o F5 | | - [19] | - 13|
F6 | MCinputNo.6% |—For | = | = |18 = | - |2 |-
F6—- | - | - |17 -] —-11]-
F7 | MC input No. 7 Fre | - |- J16) - |- - 1=
F7— | = | = |15 — | = | = | -
Un Power supply input Un+ |12 |12 1212 | 18 | 18 | 12
Up— |11 |11 |11 11 [ 17 [ 1711
CAN-BUS line H 10 10 | 10 | 10 | 16 | 16 | 10
CAN L 919199 [I5]15]9

Note: *) The polarity corresponding to connection of equipment with a passive output signal is indicated|
(Fig. 3.3, A and B). For equipment with an active output signal (Fig. 3.3, C and D) the polarity is opposite,
i.e. “+” of signal source is connected to the “-” of the TEKON-19 input

Table 3.1.b — Designation of terminals and name of signals for the 15, 15M versions

Signal name Desig. Terminal No.
15 15M

18..36 V DC power supply +Un 12 12
—Un 11 11
CAN-BUS communication Can H 10 10
exchange line Can L 9 9
Can H 16 16
RS-485 communication exchange | Can L 15 15
line Term + 14 14
Term — 13 13

Hart1+ 8 8

HARTTI interface Hartl— 7 7
Prml1+ 6 6

Prml— 5 5

Hartl+ 4 4

HART?2 interface Hartl— 3 3
Prml1+ 2 2

Prml— 1 1
Control key 1 +K1 24 24
—K1 23 23
Control key 2 +K2 22 22
-K2 21 21
Control key 3 +K3 20 20
—K3 19 19

Control key 4 +K4 18 18
—K4 17 17
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TEKON-19 TEKON-19

Jri+ ") Jri+ *)

Uri+ ") Ui+ ") 2
MT
(RT)

Ur— ") Uri— *)

Jri— ") Jii— *) j

a) Wiring diagram b) Vacant channel

Figure 3.1 — Wiring diagram of the temperature MT of RTC and RTP type

1 — channel number, MT — temperature measuring transducer,

*)—  terminal numbers as per table 3.1.a.

TEKON-19 MT TEKON-19 MT
Ui+ | 9 I+ Uji+ | _
Uji— | - Uii- | P +

DC DC
Un+ Un+ Un+
Un— Un— Un— —
a) four-wire b) two-wire
TEKON-19-11 MT

Ui+ |7 —
Uji- | ? -
Unit+ | "
Uni— |

c¢) two-wire (TEKON-19-11)

Figure 3.2 — Wiring diagrams of MT with current output
1 — channel number, MT — measuring transducer with current output,
DC — direct current power supply,
*) — terminal numbers as per table 3.1.a.
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A) T (factory default B)
Unrt (24V) Unt (24V)
JUUTTERS e e Fi+
\\ L. Fi— 1 D )_ { ______ 1 D
_____ = |
S B =
2.7k — 50k
Ung— X Unii— [X—
Type of MT output: Type of MT output:
* passive contact (common +) * Jlow-current passive contact (common +)
Features: Features:

1) Current through contact: up to 10 mA
2) Contact is closed = condition ‘1’

1) Current through contact: not exceeding 0.5 mA

2) Contact is closed = condition ‘1’

C) [c[E 0]

D) [plllg!

Unxt (24V) Unat (24V)
+ ———
{ ----- 2.7k
>N ______ Fl* 1 D 827 |_ ______ Flf 1 D
Cé —————— Fitg4 20K - 1 —————— Fi+ —

Ung— =7 Ung— <=

Type of MT output: Type of MT output:

* active signal (common -) * passive contact (common -)

Features:

1) Input resistance: (50 - 100) kOhm

2) Input voltage range: —24 .. + 24V

3) Input voltage: 5..24V - condotion = “17;
input voltage —24..3V - condition = ‘0’;

Features:
1) Current through contact: up to 10 mA
2) Contact is closed = condition ‘0’

3) Jumper is installed using a 4-pin socket from the

SPTA kit (added to the kit upon request)

or frequency output

Figure 3.3 — Options of jumper installation when connecting MT with a number-pulse
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3.2 Tasks loading and configuration of the TEKON-19 parameters

3.2.1 The main way to access the TEKON-19 parameters for their configuration is
to exchange with a PC via the CAN BUS line using the ‘Teleport’ T10.06.208 software
supplied on a disk with the transducer. The ways to work with the program are
described in its documentation and in the help function (HELP) section included in the
program.

3.2.2 Configuration of the TEKON-19 for a specific facility is generally
performed in three stages. In the following description, it is assumed that all factory
constants are already set at the manufacturing plant, exchanges are performed with a PC
via the CAN BUS interface. The TEKON-19 is released from the manufacturer set up to
network number 01 (parameter 0000 is 01) according to Table 7.2 and the exchange rate
is 300 kBaud (parameter 0004 is equal to 41EO0).

3.2.3 The first stage: creation of the project (except version 11)

3.2.3.1. During this stage, the project is designed, i.e. the list of loadable tasks
required for a specific application is generated based on the set of algorithms available
in the database; the project files are saved onto the PC hard disk in the database.

3.2.3.2 For most customers, this step is not required when setting up the
transducer. The TEKON-19 manufacturer has developed an extensive library of
standard projects, and a ready-made project file from among those stored in the database
on disk T10.06.152, supplied together with the transducer, can be used for operation.

3.2.3.3 As a rule, development of cutomized projects is carried out at the
TEKON-19 manufaturer according to the customer specification. In some cases, this
stage can be performed by the customer itself, provided that it has sufficient
qualification. For the first stage, the ‘Dialogue-19° T10.06.200 software is used, which
is supplied on the disk with the device. The rules for working with it can be studied
based on the built-in help functions.

3.2.4 The second stage: loading of the project

3.2.4.1 The stage suggests selecting a project from the database, which includes
the queue of loadable tasks and a description of the display menu, and loading it into the
TEKON-19.

3.2.4.2. The stage can be performed either at the TEKON-19 manufacturer
according to the customer specifications, or by the customer himself. For
implementation of the stage, the software ‘Teleport’ T10.06.208 version not lower than
2.61 or ‘Dialogue-19’ T10.06.200 can be used. Access level is the Service Engineer.
Loading and configuration can be carried out via CAN BUS from a PC both in the
laboratory and at the facility itself. During loading of the queue, the TEKON-19 is
automatically switched to the technological mode STOP, after which it returns to the
mode in which it was before loading.
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ATTENTION! During the whole procedure of the project recording in the
TEKON-19, the power cut of the transducer is NOT ALLOWED. This may lead to
distortion of information and failure of the transducer, leading to the need of repair at
the manufacturer’s site in order to resolve the issue.

3.2.5 The third stage: setting of the parameter values.

3.2.5.1 The third and final stage of setting the TEKON-19 consists in assigning
numerical values to all configuration parameters.

3.2.5.2 The stage is carried out, as a rule, by the specialists of the organization
conducting the commissioning works at a specific facility, or by the user himself. To
complete the stage, software ‘Teleport’ T10.06.208 is also used, as a rule.

ATTENTION! During recording into the TEKON-19 the value of any parameter
located in the program ROM or data ROM reprogrammable memory (for parameter
allocation see Appendix B, table B.1), de-energizing of the transducer is NOT
ALLOWED. In addition, it is NOT allowed to simultaneously record one list of
parameter values located in different areas of the memory (program ROM and data
ROM). These actions may lead to distortion of information and failure of the transducer,
leading to the need of repair at the manufacturer’s site in order to resolve the issue.

3.2.5.3 In general, specific numerical values must be assigned to the following
‘rigid’ parameters present in this TEKON-19 version (excluding factory constants):

Features of the CAN BUS interface (parameters 0000 — 0004).

e [f exchange via the RS-232 TTL channel is intended, its features (parameters
0005-0007).

e Control parameters for pulse decimation (250 Hz filters) 0200-0207. When
using a MT with a number-pulse output in the form of a reed switch and a
pulse frequency not exceeding 100-120 Hz, it must be turned on, otherwise it
must be turned off.

e Common configuration for calculation of thermal energy is the temperature of
the cold source Txu (Tcs), in relation to which it is calculated. If its value is
assumed to be constant, the numerical Txu (Tcs) value is entered in the
parameter 0300 ‘standard temperature Txu’(Tcs), and in the parameter 0306
‘number of the parameter used as Txu (Tcs)’, the 0300 code (reference to
constant) must be entered. If temperature Txu (Tcs) is supposed to be
measured, then the value of parameter 0300 can be arbitrary, and the code of
the number of that parameter from the queue of loadable tasks, which

represents the measured temperature Txu (Tcs), should be entered in parameter
0306.

e Common configuration for calculation of absolute pressure and calculation of
thermal energy is atmospheric pressure Parm. If its value is assumed to be
constant, the numerical Parm value is entered in the parameter 0301 ‘standard
atmospheric pressure’, and in the parameter 0307 ‘number of the parameter
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used as Parm’, code 0301 should be entered (reference to the constant). If the
pressure Parm is supposed to be measured, then the value of parameter 0301
can be arbitrary, and in parameter 0307 the code of the number of that
parameter from the queue of loadable tasks should be entered, which represents
the measured pressure Parm. In any case, both when specifying by means of a
constant, and when measuring of Parm, its value can be expressed in
millimeters of mercury, kilograms per square centimeter or megapascals. To
inform the program about the units of measurement used, they must be
indicated via the parameter 0304 ‘Parm units of measurement’, which takes one
of three values: 0 (mm Hg.), 1 (kgf/cm?), 2 (MPa).

e The remaining settings for commercial calculations are the estimated time
interval in minutes (F020), the calculation hour (F023), the calculation day
(F022), the current date (FO17), the current time (FO18), the daylight saving
time ban / permission (0303).

e Settings of up to 200 items of the display main menu with numbers ‘N’ from
00 to 199.

e Settings of up to 56 archives menu items with numbers ‘N’ from 00 to 55.
e Settings of up to 10 items of the display cyclic menu.

It is allowed to assign the displayed items not in a row, but with gaps, which will
be automatically bypassed when displayed.

Values of the facility settings made by the manufacturer are shown in Table 3.2.
The values of the remaining parameters are not defined.

Table 3.2 — Facility configuration parameter values

No. Parameter name Value

0000 CAN-BUS network number 01

0004 CAN-BUS configuration 41E0

0005 RS-232 TTL network number 01

0006 RS-232 TTL interface descriptor 08

0007 RS-232 TTL frequency constant FDO0O0 (9600Hz)
0200..0207 |250 Hz digital-data filter at the input is on 0

0300 Heat sink reference temperature 0.0

0306 Parameter number used as Txu 0300

0301 Standard atmospheric pressure 745.0

0307 Parameter number used as Patm 0301

0304 Parm units of measurement 0 (mm Hg)

0303 Daylight saving time permission 0 (prohibited)

FO17 Date Current values are

FO18 Time set

F020 Calculation time interval 05

F023 Calculation hour 00

F022 Calculation date 01

F025 Service engineer password FFFFFFFF (no)
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3.2.5.4 For all loaded tasks, specific numerical values of the setting parameters
(features of sensors, narrowing devices and pipelines, units of measurement, etc.) should
be specified.

3.2.5.5 The output accumulated parameters of all tasks must be assigned initial
values, usually zero. This can be done either by assigning directly to each parameter of
number ‘0.0°, or by thoroughly cleaning the area of the external RAM allotted for
parameters of loadable tasks. The second method is more preferable and is performed by
setting a single value of the bit parameter 0302 ‘clearing of information of the external
RAM’. The TEKON-19 program performs cleaning of the entire external RAM area
allocated for storing the parameters of loadable tasks, sets markers of all archive types,
after which parameter 0302 is reset. The cleaning event is entered into the system event
log.

3.2.5.6 In exceptional cases, it is possible to perform the initial start-up operation
of the TEKON-19 program (except version 11). It is also performed by recording ‘1’ into
the bit parameter 0302, but only when the technological jumper is installed in the RS-232
TTL connector. A full cleaning of all TEKON-19 RAM, including the system area, is
performed with a time setting of 23:59:00 and a conventional program development date
on January 1, 2013. The initial launch fact is recorded in the system event log. Next, the
jumper should be removed, and the time and date — reset.

3.2.5.7 In order for all accumulation, archiving and display tasks to start working
normally after commissioning, it is sufficient after completing the commissioning works
to perform the memory clearing operation in accordance with the instructions given in
3.2.55.

3.2.5.8 Upon completion of the configuration, the TEKON-19 programming cards
can be issued, for example, using the ‘Teleport’ software.

3.2.5.9 The programmed TEKON-19 is ready for operation at the facility. If
necessary, after completing the setup and putting the transducer into operation, a service
engineer password can be set, which protects the task settings and commercial parameters
from unauthorized changes.
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4 USE OF THE TRANSDUCER
4.1 Reading parameters via CAN BUS

4.1.1 The main way to access the TEKON-19 parameters in operation is to
exchange with a PC via the main digital CAN-BUS interface through the corresponding
adapters produced by the manufacturer and the communication equipment of
information communication channels using various software that support the controller
exchange protocols (for example, the ‘Teleport’ software, dispatching software complex
‘ISKRa’, etc.). The ways of programs usage are set out in the documentation thereto and
in their help functions (HELP).

4.1.2 When working in operation as part of an automated information collection
system at the ‘User’ access level, all calculated values for all assigned tasks are
displayed; their correction is impossible.

4.1.3 If after executing all the necessary connections and settings, the exchange
program launched on the PC (for example, the ‘Teleport’ software) cannot establish the
connection to a specified network address, the following actions should be performed:

4.1.3.1 Check the integrity of the cables, polarity of connections, reliability of the
contacts, operability of the PC port, correct installation of the COM port number in the
program and try communication again;

4.1.3.2 In the program, launch the function of searching for connected modules of
the system by automatically searching for network numbers along the whole range from
00 to FF. If a response is received for one of the numbers, the cause of the malfunction
is the incorrectly set network address in parameter 0000. Contacting the address found,
replace it with the desired one.

4.1.3.3 If the search function did not find the connected module, it is possible that
in the TEKON-19 the configuration parameter 0004, which sets the speed and
information characteristics of the interface is distorted. In this case, turn off the
TEKON-19 power supply and install a special plug in the RS-232 TTL connector (you
can make it yourself from a cable plug by connecting pins 2 and 3 to each other). After
powering on the TEKON-19, regardless of the condition of the memory addresses
associated with the parameters 0000 and 0004, these parameters acquire the default
values: address 00, configuration 41E0. By contacting the address 00 at 300 kBaud,
correct the configuration settings.

4.1.3.4 After switching off the power again, it is obligatory to remove the plug,
and after turning on the power, check again the connection with the address already set.

4.1.3.5 Network addresses and baud rates received by the TEKON program for
execution can also be monitored via the display service menu (see 4.2.11).
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4.2 Reading information from the front panel indicator
4.2.1 General

4.2.1.1 The TEKON-19 (except version 11) are equipped with an alphanumeric
display located on the front panel with two control buttons. The display has 2 lines of 12
symbols each. Using the display, the user can view the condition of a number of
parameters and their names, which have been pre-programmed to be read using a special
‘menu’. The menu consists of three levels — the initial level (constant starting point), the
intermediate level of titles and the level of operations. In turn, the level of operations
consists of three parts: the main menu, the archive menu and the service menu. The
overall menu structure is shown in figure 4.1. Partial correction of parameters displayed
in the main menu is possible after performing some auxiliary operations in the service
menu.

NOTE: The TEKON-19 in version 15 has its own unique menu structure, its
description is provided in the OD to the measuring complex, which includes it. It is not
described in this document.

Constant starting point Initial level
Cyclic menu "] Automatic item
..¥change 0..9
Titles level
main items ,|item archive service menu |,
menu : XXX menu: XX
l l Operations level l
00.0 {00.1 | ... | 00.9 [: lineg] 00 |01 | ... |55 service
01.0 [o1.1 [ ... [ o019 l  change I — menu
19.0 [19.1 | ... | 19.9 viewing archive
the archive change
inward
item change _’
e
main menu archive menu service menu

Figure 4.1 — Display menu structure
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4.2.1.2 In general, the movement through the menu, 1.e. transition from one menu
item to another is performed by briefly pressing the control buttons on the front panel,
labeled ‘down arrow’, ‘¥’ and ‘right arrow’ ‘»/. When pressing, the service symbol
lights up in the first position of the bottom line (an analogue of the ‘beeper’ on the
keyboards of many devices). At the level of operations, movement occurs only across
active items (which displayed parameter code is different from FFxx) with automatic
omission of inactive items (the displayed parameter code of the in which is equal to
FFxx), both upwards and downwards in terms of the item number.

4.2.1.3 The TEKON-19 parameters, which have an internal representation in the
form of float-point numbers, are usually assigned to the display in the menu. Display
accuracy, i.e. the number of decimal places after the comma, is set when setting within
the range from 0 to 4. The range of displayed numbers is from -10° to +107; otherwise,
an overflow sign ($) appears on the indicator. If the value of the displayed parameter is
a special code ‘not a number’ (hexadecimal code FFFFFFFF), the symbols of four
asterisks (****) are displayed on the indicator. The ‘+’ sign is not displayed. Numbers
smaller than 10”7 in modulus are displayed to be strictly equal to zero, without decimal
places. The number on the display is rounded upwards if the first discarded order is 5 or
more.

4.2.1.4 If necessary, it is allowed to include in the main menu parameters that
have an internal representation in the form of unsigned one- and two-bit integers within
the range from 0 to 65,535, as well as bit parameters and hexadecimal numbers (one,
two and four bytes). The principle is as follows:

e The parameter is displayed as a float-point number if its internal representation
is 4 bytes long, and the ‘display accuracy’ is set within the range from 0 to 4
symbols.

e A parameter of any length (one-, two-, and four-byte) is displayed as a
hexadecimal number (see tables B.1 and B.2) if the conditional ‘display
accuracy’ for it is set to more than 4. If the display accuracy is set to FF, the
multibyte number is displayed entirely and so that the ‘high’ byte is located on
the left, for example, 8825FD13. If the accuracy is set within the range from 05
to FE, the multibyte number is displayed byte-wise and so that the lowest byte
is located on the left, for example, 12 FD 25 88.

e A parameter of 1 or 2 bytes in length is displayed as an unsigned integer
decimal number if the conditional ‘display accuracy’ for it is 4 or less. If the
accuracy of 0 is set for a two-byte number, it is displayed entirely within the
range from 0 to 65,535. The accuracy within the range from 1 to 3 determines
the byte-wise number indication, with the high byte located on the left.

e The bit parameters are automatically recognized, for them the ‘display
accuracy’ is not analyzed.
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4.2.1.5 The main direction in the menu is the movement in the direction of
increase of the item number. Using the right button ‘P ’, you move along the line from
left to right, using the left button ‘ ¥’ — you move along the column from top to bottom
or view the archive from the current moment deeper into the archive. To change the
direction of movement, you must hold down the corresponding button for 2 seconds.
The change of direction i1s performed in a similar way; a reverse transition is also
possible. The current direction of movement is periodically displayed on the display in
the form of arrow symbols upwards ‘T°, downwards J’, to the right >*, to the left ‘<.
If there are no keystrokes within 256 seconds and also when entering the initial level of
the menu, the direction of movement automatically switches to the main one (right and
down).

NOTE: in the service menu, as well as after the start of correction (see 4.2.10),
the possibility of changing the direction is blocked, only the main direction of
movement remains.

4.2.1.6 Since the operations performed by the button depend on the duration of
pressing, the menu item is changed not at the moment of pressing, but at the moment of
releasing the button (except exit to the permanent menu item, see 4.2.2.1).

4.2.2 Initial menu level

4.2.2.1 The initial level of the menu is the original one at power-on of the
TEKON-19. It is also transitioned to from any item in the menu by simultaneously
pressing both buttons. The level consists of three consecutive automatic steps. The
duration of the first and second steps is 5 seconds each, the duration of the third one is
not limited.

4.2.2.2 At the first step, the general information identifying this transducer is
displayed: in the top line: transducer version (02M, 03M, 04M, 05M, 06M, 10M), then
—series and serial number in the form of an 8-digit number ‘XXXXYYYY’, where
XXXX 1is the series, YYYY is the serial number. The bottom line shows the software
version number as ‘XX.YY’ (for the algorithm set 03) or ‘YY.XX’ (for algorithm set
04), where XX is the version number of the basic software, YY is the version number of
the calculation algorithm library (metrologically significant software), 1.e. 03 or 04, for
example:

OeM 00011234 O5M 00014321
version 82.03 version 04.01
OeM 00011234 05M 00014321
Bepcusa 82.03 Bepcusa 04.01
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4.2.2.3 During the second step, the standard name formed during the stage of
creating a task queue, consisting of two lines of 12 characters each, is displayed, for
example:

2 heating 2 TpyOH
pipes OTOIJIEHUE

This name is loaded along with the task queue. If the name is not loaded, i.e. the
space allocated to it in the device’s memory begins with two consecutive codes ‘00’ or
‘FF’, then, the message «ouepens 0e3 umenn» (‘queue without a name’) is displayed. If
no tasks are loaded, «3agau: HET» (‘tasks: NONE’) is displayed in the top line, the
bottom line is empty. If the queue is loaded with errors, the top line displays «3axau:
OILIMBEKA» (‘tasks: ERROR’), the bottom line shows the queue identifier.

4.2.2.4. During the third step, the current date in the form of DD.MM.YY and the
day of the week are displayed in the top line. The bottom line shows the current time in
the form of HH:mm:ss and three service symbols, reflecting the current operating mode
of the TEKON-19, for example:
18.05.15 Mon |18.05.15 nH

15:36:54 W) |[12:36:54 W)

In the last position of the bottom line in the «PABOTA» (OPERATION) mode,
symbols of the left ‘(’ and right ‘)’ parenthesis are alternately displayed. The indication
change occurs at the end of the next cycle of the TEKON-19 program account. In the
«OCTAHOB» (STOP) mode, and also when the technological jumper is in place (see
4.1.3.3), the minus sign is constantly displayed in this position, i.e. ‘. For further
information, see 2.3.10.10.

The asterisk ‘*’ in the penultimate position of the bottom line indicates the
absence of failures (zero state of the bit parameter of common failure 050E). If there are
failures, instead of the asterisk the question mark ‘?” will be displayed. If there is at least
one failure in the Oth bit of the parameter 0500 (see table 2.9), the question mark is lit
permanently, which indicates critical failures of the equipment or the program of the
TEKON-19 itself. If the Oth bit is clear, and there are signs of failure only in bit 1, the
question mark flashes with a periodicity of 1 s.

The symbol in the previous position of the bottom line, other than a space, is
displayed only if there are loaded tasks of two-rate electricity metering. During the main
rate (daytime on working days) a transparent hexagon symbol is displayed. At the time
of the discount rate at night, a black rectangle symbol is displayed. In the daytime on
holidays and weekends the indicated symbols are displayed alternately with a
periodicity of 1 second.

4.2.2.5 If there is a cyclic menu, the third step of the initial menu is automatically
included in the cyclic menu. In this case, the duration of this step is 5 seconds.
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4.2.3 Title level

4.2.3.1 Exit from the initial level of the menu to the intermediate level of titles
occurs when pressing any button at any step of the initial item or cyclic menu. At the
intermediate level, there are three items that represent the titles of the menu level of
operations. Changing the item is done by pressing the right button, the items change in a
loop.

4.2.3.2 The first two items of the title level «meH0 ocHOBH» (‘main menu’) and
«MeHI apxuBoB» (‘archive menu’) are intended for users. Under the title, the number of
active items in the corresponding menu is displayed. If it is different from zero, pressing
the down arrow key takes the menu to the performance level.

4.2.3.3 The last item of the title level «MeHw0 caykebn» (‘service menu’) is the
service one, and users, as a rule, should skip it by pressing the right button. Pressing the
left button will take you to the service menu.

4.2.4 Main menu

4.2.4.1 The main menu contains 200 individual items with decimal numbers
‘MN’ from 000 to 199 inclusive, arranged in a table of 20 lines with 10 elements in
each, as shown in figure 4.1. In this case, the two-digit number ‘M’ from 00 to 19
determines the line number, the ‘N’ number from 0 to 9 — the element number in the
line. Placement of active items by numbers is selected during configuration and can be
arbitrary. The availability of inactive items anywhere in any line, and the presence of
entirely empty lines are allowed.

4.2.4.2 Entering the main menu is possible from the «meHI0O ocHOBH» (main
menu) item of the title level if the main menu contains at least one display parameter,
which code is different from FFxx, and is performed by single pressing of the ‘down
arrow’ button. The first item to be displayed will be the active item with the minimum
number.

4.2.4.3 In all active points in the top line, the name line entered when creating the
menu is displayed, and in the bottom line — the numerical value of the specified
parameter with the specified accuracy. Periodically, every few seconds, and also after
pressing any button or holding it for 2s, instead of the last six characters of the top line
of the display, the number of the current menu item is displayed as the number of the
menu line and the element number in the line, separated by a dot symbol, as well as the
current direction of movement by buttons. For example, if the pressure in the return
pipeline is 2.3467 kg/cm?, then at the exit to item 21, the display will take the following
form:

Prev, kg/cm2 Prev, 102.1>
2.35 2.35
Pobp, kr/cM2 Po6p, $02.1>
2.35 2.35

4.2.4.4 When in the main menu, the ‘right arrow’ button is used to move within
the current line only (scrolling the line to the right or left, see 4.2.1.5). Pressing it once
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brings up the next active item in the line. After the last active item of the line, it
automatically returns to the first active item of the current line.

4.2.4.5 When in the main menu, the ‘down arrow’ button is used to change lines
(scroll up or down the column, see 4.2.1.5). Pressing it once causes transition to the next
line containing the active item in this column. After the last line, it automatically returns
to the first active line.

4.2.4.6 The update of the parameter value indication in any menu item occurs
initially at the moment of entering a new item, and then periodically from one to several
times per second.

4.2.5 Archive menu

4.2.5.1 The archive menu contains 56 separate items with decimal numbers ‘MN’
from 00 to 55, inclusive, arranged in one line, as shown in figure 4.1. Allocation of
active items by number is selected during configuration and can be arbitrary. The
availability of inactive items anywhere in the line is allowed.

4.2.5.2, It is allowed to include in the archive menu the parameters of loadable
tasks only, which are output for loaded tasks of archives of months (for 1 and 4 years),
archives of days, archives of hours (for 16, 32 and 64 days), archives of user’s events. In
addition, the inclusion of the ‘rigid’ parameter 0904, which is the output for the system
event log, is allowed. Other options and other types of archives are not allowed.

4.2.5.3 You can enter the archive menu from the «meHnwo apxuBoB» (‘archive
menu’) item of the title level if there are at least one display parameter in the archive
menu, the code of which matches the number of the output parameter of one of the
loaded archive tasks or is equal to 0904, and it is performed by pressing the left button
‘down arrow’ once. The first active item with the minimum number is displayed.

4.2.5.4 When you exit to any menu item, following is indicated first of all:

e in the top line of the display — the name entered when setting the item.
Periodically, once every few seconds, instead of the last three characters in the
top line, the number of the current menu item and the direction of movement
are briefly displayed when changing the archive (see 4.2.1.5);

¢ in the bottom line of the display — the type of archive automatically determined
when displaying («vecsunbiii 12m» ‘monthly 12m’, «mecsunbsiit  48m»
‘monthly 48m’, «cyTounsrnit» ‘daily’, «gacoBoii 16au» ‘hourly 16d’, «gacoBoi
32au» ‘hourly 32d’, «uacoBoit 64mar» ‘hourly 64d’, «coObITHS cUCT» ‘SyS
events’, «coObITUs» ‘events’), €.g.:

Q 135 school Q 135 sc 25<
daily daily

Q 135 mxoJia QO 135 mk 25<
CY TOUYHBIM CY TOUYHBIM

4.2.5.5 Viewing the contents of an archive is performed by repeatedly pressing
the ‘down arrow’. Viewing is performed in the direction from the last moment of
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recording of information in this type of archive deeper into the archive, to its end, with a
circular transition in time from end to beginning. Each pressing of the ‘down arrow’
button shifts the archive viewing point by one record unit of the corresponding archive
type (by month, day or hour). The viewing direction can be reversed by holding down
the ‘down arrow’ for 2 seconds according to 4.2.1.5.

4.2.5.6 When viewing any numeric archive, the bottom line displays the
numerical value of the archive contents with a given accuracy, and the top line shows
the viewing direction (depthward ‘3°, backward 1°, time and date of the archive. For
the months archives there are the month number MM and the year YYYY, for the
archive of days — the full date in the form of DD.MM.YYYY, for the archive of hours —
the date in the form of DD.MM and the hour of recording (its beginning and end in the
form of HH — HH+1), for example:

monthly daily hourly
04 2015 ¢ 15.06.2015 4 15.09 16-174
182.6 45400.0 7.66
MECSIYHBIN CYTOYHBIN 4aCOBOMU
04 2015 4 15.06.2015 4 15.09 16-174
182.6 45400.0 7.66

It should be noted that the time and date of the archives are not really stored in
the archives themselves and are formed only by the display program, based on the
current time and date, the type of archives and the current viewing depth.

4.2.5.7 In the archive menu, the ‘right arrow’ button is used to change the
displayed archive. Pressing it once at any current viewing depth of the current archive
causes a transition to the beginning of the next active item (right or left — by long
pressing the button according to 4.2.1.5) with an indication of the archive title according
to 4.2.5.4 and automatically returning to the archive view mode. After the last active
item, it automatically returns to the first active item.

4.2.5.8 Since the information stored in the archives is not updated during the
viewing time, the display is generated for each menu item of the archives only at the
moment when the button is pressed to change the archive, depth or viewing direction;
then the value on the indicator is simply saved.

4.2.5.9 When viewing archives of events, the top line displays the date of the
event in the form of DD.MM and the moment with an accuracy of minutes HH:mm. The
bottom line on the right displays the content of the event as an 8-digit hexadecimal
number. The code of the event type is displayed on the left in the system log (see table
2.13), and in the user archive — the current viewing depth relative to the last record
marker, on a loop from 0 to 255. If less than 256 events are recorded, when accessing
the blank area, the bottom line displays the message «ucuepnany (“no events”).

4.2.6 Service menu
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The last item of the intermediate level «mento cimykebn» (‘service menu’) is the
service one. At the level of operations, it has at least two main points: «cocTosHHE»
(‘condition’) and «moctyn» (‘access’), which let you know or change the current mode
of operation of the transducer and set a password of the ‘Service Engineer’ level. The
«xoppekuus» ‘correction’ item allows or prohibits the correction of parameters in the
main menu. The «HacTpoiiku kaHanoB» item ‘channel settings’ displays network
numbers and baud rates via the CAN and RS-232 TTL channels. Further, there is
transition to three items of names and numerical characteristics of the task queue and
the item about software integrity.

The transition from one item to another is carried out by pressing the right button.
Transitions are made in circles, the movement is only from left to right, the reversal
direction of movement is blocked.

4.2.7 «Cocmosinuex( ‘Condition’) item of the service menu

4.2.7.1 In the «coctossuue» (‘condition’) item, the current TEKON-19 mode of
operation is displayed, i.e. in operation mode — «PABOTA» (‘OPERATION”).

Condition CocTosaHMue
pabora

operation

No other actions in this item are RECOMMENDED for users. The exit from the
item is made by pressing the right button (to the «moctym» ‘access’ item) or by
simultaneously pressing both buttons (on the constant initial point).

4.2.7.2 The «cocrosgaue» ‘condition’ item allows changing the current mode of
operation, i.e. to switch the TEKON-19 to the «OCTAHOB» (STOP) technological
mode and back to the «PABOTA» OPERATION mode. This may be required when the
transducer is temporarily taken out of service, for example, for verification or repair,

with the possibility to preserve the information accumulated in the transducer (see
2.3.11).

4.2.7.3 The first pressing of the left button takes the «cocrosume» ‘condition’
item to the next level, preparing the mode change to the opposite one:

condition coCcToOdgHMUe
M3MEHUTDH ?

change?

If there is no such need, press the ‘right arrow’ button, and you will go back to
the service menu title level. If the mode really needs to be changed, click the ‘down
arrow’ button.

This button starts the next level of the service menu, which requires entering the
correct value for the service engineer password (see 2.3.10). Initially, the original
password code consisting of eight points, the blinking cursor in the left position of the
bottom line and the word ‘yes’ in the right part of the bottom line light up:

ent. password: \iB . TIapoJIb:

N ... e
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Password entry rules:

e Each pressing of the left button changes the value of the digit in the position
indicated by the cursor by one (the initial symbol of the point is replaced by a
zero). All numbers are hexadecimal, changing upwards in a circle-like form:
0.1,..,9,A,..F,0, ...

e Each pressing of the right button shifts the cursor one position to the right.
Shifting to the left is impossible, the reverse function does not work.

e If the transducer has not been supplied with a service engineer password, i.e. its
real value is 00000000 or FFFFFFFF, it is allowed to enter an arbitrary
combination of numbers, as long as there is not a single point in all positions.

e After entering all eight digits, the cursor is immediately placed on the first
character of the word «fla» (‘Yes’). Each pressing of the left button changes the
word «ﬂa» (‘ﬂes’) to the word «eT» (‘mo’) and back.

The result of pressing the right button depends on the word displayed after the
password. If ‘no’, the mode change operation is not performed, the menu returns to the
title level of the service menu. If ‘yes’, when the password is entered correctly, the
mode change operation is actually performed, the menu goes to the result indication
level. In the upper line, a new mode is displayed, in the lower line - the word ‘executed’,
for example:

stop OCTaHOB

executed VMCIIOJIHEHO

Mode change is accompanied by a notice in the system event log. Pressing any
button returns to the title level of the service menu.

4.2.7.6 If the password is entered incorrectly, the message ‘no access’ is
displayed. Pressing any button returns the menu to the title level of the service menu,
and if necessary, all actions to change the mode of operation must be performed again.

4.2.8 The «docmyny (‘access’) item of the service menu

4.2.8.1 If the transducer was not supplied with a service engineer password, i.e.
its real value 1s 00000000 or FFFFFFFF, the word «cBoGoansiit» (‘vacant’) is displayed
in the «moctym» (‘access’) section; otherwise — the words «c maporem» (‘with
password’), for example:

access JOCTYII

: I M
with password C HapoJe

No other actions in this item are RECOMMENDED for users. Exit the item by
pressing the right button (to the «coctostnue» ‘condition’ item), or by simultaneously
pressing both buttons (to the constant starting point).
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4.2.8.2 The «moctyn» (‘access’) item allows you to change the current password
value. This may be required when commissioning the transducer after
precommissioning has been completed.

4.2.8.3 The first pressing of the left button takes the «moctym» ‘access’ item to
the next level, preparing the possibility of checking and changing the password:

access JOCTYII

change? UBMEHUTH ?

If there is no such need, press the ‘right arrow’ button, which will take you back
to the title level of the service menu. If the password really needs to be changed, click
the ‘down arrow’ button.

4.2.8.4 This button starts the next level of the service menu, which requires
entering the correct value for the service engineer password (see 2.3.10). The
indications and rules for entering the current password are similar to those described in
4.2.74.

4.2.8.5 The result of pressing the right button after entering the current password
depends on the word displayed after the password. If «umer» (‘no’), the further
operations are canceled, and you will be returned to the title level of the service menu. If
«aa» (‘yes’), but the password is entered incorrectly, the message «uer goctyna» (‘no
access’) is displayed, and any button returns to the title level of the service menu. If the
password is entered correctly, this message is displayed:

access JOCTYII

MCIIOJIHEH
executed CIIOJIHEHO

If you are still sure that you need to set a new password, press the left button. A
flashing cursor appears in the first position of the bottom line, and the display takes the
following form:

new password |HOBHI [apOJIib
EXXXXXXX yes xXXXXXXX Ioa

Here, XXXXXXXX is the value of the current password. Using the left button to
scroll the value of each digit, and the right — to change the position, enter the value of
the new password and, without changing the word «ma» (‘yes’), press the right button
again. An indication appears indicating that the new password value has been accepted:

new password |HOBBIM I1ApPOJIb

MCIIOJIHEH
executed CIIOJIHEHO

The fact of changing the password is noted in the system event log. Pressing any
button returns to the header level of the service menu.

4.2.9 The «xoppexyusay ‘correction’ item of the service menu
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4.29.1 In the «xoppekuus» (‘correction’) item, the current mode of the
possibility of parameters' correction is displayed through the transducer's main menu,
1.e. usually in the mode of operation — «3anpeieHo» (‘prohibited’).

Correction Koppekuus

prohibited SalpeleHo

No other actions in this item are RECOMMENDED for users. Exit from the item
1s made by pressing the right button (to the «coctosiHue» ‘condition’ item) or by
simultaneously pressing both buttons (to the constant starting point).

4.2.9.2 In principle, the «koppekmus» (‘correction’) item allows permitting or
prohibiting the correction of float-point parameters included in the display of the main
menu and having an access level not higher than the “Service Engineer”. This may be
required for the rapid change of some settings without using a PC.

4.2.9.3 The first pressing of the left button takes the «xoppekuus» ‘correction’
item to the next level, preparing the ability to verify the password:

correction KOPpPEeKLUA

change? UBMEHUTDL ?

If there is no need to change the correction mode, press the ‘right-arrow’ button,
it will take you back to the title level of the service menu. If you really need to change
the mode, click the ‘down arrow’.

4.2.9.4 This button starts the next level of the service menu, which requires
entering the correct value for the service engineer password (see 2.3.10). The indication
and rules for entering the current password are similar to those described in 4.2.7.4.

4.2.9.5 The result of pressing the right button after entering the current password
depends on the word displayed after the password. If «aer» (‘no’), further operations
are canceled, and return to the title level of the service menu takes place. If «za» (‘yes’),
but the password is entered incorrectly, the message «HeT mocryma» (‘no access’) is
displayed, and any button returns to the title level of the service menu. With a correctly
entered password, a new state of the correction mode is displayed, for example:

allowed! pazpemeHa !

VIcrioJiHEeH
executed CIIOJIHEHO

4.2.9.6 When the correction is allowed, a special internal marker is installed in
the software. Further, proceed as described in 4.2.10.
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4.2.10 Parameter correction procedure

4.2.10.1 It is possible to correct the value of only single parameters that have a
float-point representation and recording access level not higher than the “Service
Engineer”. The corrected modulo number may not exceed 1,000,000, after the decimal
point 4 decimal places. The real accuracy of the number representation does not exceed
7-8 decimal digits, i.e. for large numbers the fractional part will be introduced with a
noticeable error. In order to correct, perform the operations described below.

4.2.10.2 Through the service menu, allow the correction in accordance with the
instructions of 4.2.9. Double-click the ‘right arrow’ to go to the title level of the main
menu. Going through the constant starting point by pressing two buttons does not make
sense, because this resets the set indication of the correction permission.

4.2.10.3 Enter the main menu and go to the display item of the desired parameter.
The reversal of the movement direction using the buttons when the correction is enabled
is blocked, movement is only possible in the main direction. Please note that, if the
correction is enabled in all the menu items that contain parameters that can be adjusted
(see 4.2.10.1), together with the item number and the direction of movement, an
exclamation point symbol is periodically displayed, for example:

Patm !'401.3>
735.00

After selecting the desired item, press the left button for a long time (at least 2
seconds). The beginning of the correction is indicated by a change in indication. The
word «koppekiusi» (‘correction’) is displayed in the top line, and the value symbols
appear in the bottom line in all positions of the line, including the sign of the number,
non-significant zeros before the number, all 4 decimal places after the comma and the
blinking cursor in the first position of the bottom line:

correction |koppexuus
H000735.0000 |@000735.0000

NOTE: if the original modulo number was equal to or exceeded 1,000,000, it
would appear on the indicator as “+999999.9999” and can be corrected starting from
this value.

Correction rules:

e FEach short pressing of the left button changes the value of the digit in the
position marked by the cursor by one. All digits are decimal, changing in the
direction of increasing in a ring-like manner: 0.1,.., 9.0,... At the position of the
number sign, the ‘+’ symbol changes to ‘—’, and vice versa.

e Each short pressing of the right button shifts the cursor one position to the
right. The decimal point position is bypassed automatically. Shifting to the left
is impossible, the reverse function does not work, but when the extreme right
position is reached and the right button is pressed, the cursor moves to the
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leftmost position again, which allows correcting of the number in several
passes if necessary.

After completing the correction, press the left button for a long time (at least 2
seconds). The corrected parameter will be copied from the indicator to the
microprocessor memory, which is accompanied by a brief indication on the indicator of
the following message:

Correction KOppeKLUus

. : nieT NUChH
recording 1n progress ASTi Salnc

After that, the original indication display shown in 4.2.10.3 is restored, but with
the new value of the corrected parameter.

4.2.10.7 If there is another parameter that requires correction, go to the menu
containing the item and adjust it according to 4.2.10.4 - 4.2.10.6.

4.2.10.8 If due to any reason it is necessary to cancel the started correction (i.e.,
being in 4.2.10.5), press the right button for a long time, more than 2 seconds. The
correction process of this parameter will be interrupted, preserving the original value of
the parameter and the possibility of performing correction of other parameters.

4.2.10.9 As in case of parameters recording via serial exchange channels, the fact
of correction is noted in the system event log according to table 2.10, if the recording
access level to the corrected parameters was the “Service Engineer”.

4.2.10.10 After completing the correction of all the required parameters, remove
the sign of permission of correction in one of the following ways:

e Simultaneous pressing of two buttons with exit to the permanent menu item
(recommended).

e Prohibition of correction through the service menu (possible, but
inconvenient).

e Power switching.
e No button pressing for 256 seconds automatically prohibits the correction.

4.2.11 The «nacmpoiixa kananos» ‘channel setting’ item of the service menu

The item does not have a special title, the current settings of the communication
channels are immediately displayed, i.e. network addresses in hexadecimal form and
exchange rate in kilobauds for example:

CAN 01 300 CAN 01 300
RS OE 9.6 |RS 0E 9.6

The top line refers to CAN-BUS, the bottom line to RS-232 TTL. Not set values
of parameters, but real channels settings are displayed, taking into account, for example,
the installed technological jumper.

4.2.12 Indication of names and numerical characteristics of the task queue
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4.2.12.1 Consists of three items:
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e The standard task queue name. Fully repeats the indication of the second menu
step in the same way as 4.2.2.4.

e An arbitrary object or queue name assigned by the user during configuration
and containing two lines of 12 symbols each. If the name is not assigned, i.e.
the first two characters of the first line have codes ‘00’ or ‘FF’ in the device
memory, then the message ‘object without a name’ is displayed.

e Numerical characteristics of the task queue, i.e. their number and code, similar
to 4.2.2.3.

If at the moment the TEKON-19 is functioning without failures, i.e. all binary
digits of the parameter 0500 (or 0516) are cleared (see table 2.11), the display of the
standard or user name lasts indefinitely. If there are failures, a failure message is
periodically displayed according to table 4.1.

If there are several failures of different priority simultaneously, only one message
is displayed, the conditional priority of which has a lower numerical value.

This indication due to its blinking should only attract the attention of the
attendants to the occurrence of failures. For more detailed diagnostics, you can view the
system event log or, by including the parameter 0500 or 0516 in the main menu, view

1ts condition.

Table 4.1
Conventional Indication 716l5/4]3[2]1]0f7]l6]5]4[3]2]1]0
priority Byte 0 of parameter 0500 Byte 1 of parameter 0500

1 Her cuera + + |+
(No account)

2 Otka3 mpudopa + |+ +
(Instrument failure)

3 Otka3 HacTpoek + |+ + |+ + |+ +

(Settings failure)

5 Otka3 anropuT™Muy +
(Algorithm failure)
Byte 2 of the parameter 0516 -
4 bonpmoe uucno + |+

(Large number)

4.2.13 The menu item «KC metrpoi [TIO» (‘KS Metrol Software’) allows assessing
the software integrity. The display type is as follows:

KS Metrol Software

xx 0 Ommmmmmmm

KC meTpost IIO
xx 0 Ommmmmmmm

Indication in the bottom line is hexadecimal. The last eight characters
‘mmmmmmmm’ indicate the value of the CRC32 checksum of the metrologically
significant part of the program. The first two characters ‘xx’ are service ones, the next
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two characters reflect the condition of bit 2 of parameter 0516 (see 2.3.8.1) and are
displayed as ‘00’ when the program is operational.

4.2.14 The following are the menu items that allow you seeing the information on
the MC. If the TEKON-19 frequency MC and pulse number MC are present in this
version, the following message (for example) can be seen on the indicator:

Frequency, Hz |YacToTa, Iy

FO — frequency and pulse number MC No. 0.
View all MC by pressing the ‘down arrow’.

When you press the ‘right arrow’ button, you can go to view the resistance values
and then the current rate (if there are analog MC in this version of the TEKON-19). You
can also view all the MCs by pressing the ‘down arrow’.

The display type is as follows:
Resistance, Ohm | ConpoTuri, OM

- 104, 7 TO 104,7

Current rate, mA | Cmia TOKa,MA

TO — resistance MC No. 0, 10 — current rate MC No. 0.

The last menu item that can be accessed by pressing the ‘right arrow’ button is
the number of pulses per MC. Viewing of all the MCs is similar.

The display type is as follows:

Num. pulses Kosl mMnysisc
FO I " L&
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4.2.14 Cyclic menu

4.2.14.1 In the TEKON-19, it is possible to assign a cyclic menu, in which each
parameter from the specified list is displayed alternately with an automatic change in
time.

4.2.14.2 The list can include up to 10 parameters. The assignable parameters must
meet the same requirements as the main menu parameters (see 4.2.4). Indication rules
are also similar to those of the main menu.

4.2.14.3 Each assigned parameter from the list is displayed for 5 seconds. In
addition, each cycle begins with a transition to the third step of the initial menu item,
where the current time and date are displayed (see 4.2.2.5). Thus, if there is an assigned
parameter in the list N + 1, the frequency of indication of all parameters will be 5 * (N +
1) seconds.

4.2.14.4 The cyclic menu is entered automatically after all the steps of the initial
indication have been completed, if at least one parameter is specified in the cyclic menu.
Time of being in a cyclic menu is indefinite. Exit is possible either to the title level by
pressing any button or to the level of the starting point by simultaneous pressing of two
buttons.
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S TECHNICAL SERVICE

5.1 Maintenance and periodic verification

5.1.1 During operation, the TEKON-19 is subject to periodic verification.
Verification is carried out in accordance with the requirements of Section 6. The results
of periodic verification and initial verification after repair are recorded in the
corresponding print form.

5.1.2 Tt 1s necessary to follow recommendations of 2.3.11.3 before disconnecting
the transducer for verification, as well as before its commissioning after the verification.
The transducer is mounted and dismounted according to the requirements of 3.1.

5.1.3 It may be necessary to replace the stationary backup battery after long-term
storage or service with a power outage of a total duration exceeding 10 months. A
battery discharge below an acceptable level may lead, amongst others, to resetting the
clock, distorting the event log and accumulated archival information.

Maintenance in order to determine the level of charge and, if necessary to replace
the battery, is performed at the manufacturer site or authorized service centres.

5.2 Repair

5.2.1 The TEKON-19 repair is performed at the manufacturer site or authorized
service centres.

5.2.2 The transducer should be sent to the repair complete with the filled service
log, a cover letter describing the fault following no particular form, without terminal
connectors, as well as fixing and other elements not included in the scope of supply.

5.2.3 The preservation of settings and accumulated information in the device
memory is_not guaranteed in case of repair. It is necessary to carry out pre-
commissioning activities before commissioning after repair.

5.2.4 Tt is necessary to carry out the initial verification in accordance with the
requirements of section 6 after repair.

5.2.5 Information on each repair performed, factory default settings after the
repair and service centre warranties are recorded in the service log and attached repair
certificates.
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6 VERIFICATION

This section describes the procedure for initial, scheduled and unscheduled
verification.

The procedure applies to the TEKON-19 calculation and measurement
transducers of all versions and modifications, regardless of the manufacturing date.

Not all MC and (or) not in all subranges of measurements are allowed to be
verified in accordance with the statement of the TEKON-19 owner, indicating the
information about the scope of performed verification in the verification certificate and
(or) device certificate.

(Revision, Amendment No. 3).

6.1 It is necessary to perform operations specified in Table 6.1 when performing
the TEKON-19 verification.

When receiving negative results on any verification operation, the verification is
stopped and the TEKON-19 is declared unfit for operation.

6.2 If the TEKON-19 was manufactured after 01.10.07, the interval between
verifications is 4 years, for other transducers it 1s 2 years.

(Revision, Amendment No. 3).

Table 6.1 — List of verification operations

Operations during
. Para. ) .
Name of operation No verification
' initial scheduled
Visual inspection 6.7.1 yes yes
Testing 6.7.2 yes yes
Determination of the insulation resistance and
6.7.3 yes no

strength
Checking the measurement range and
determining the absolute error of the resistance 6.7.4 yes yes
MC
Checking the measurement range and
determining the absolute error of the current rate 6.7.5 yes yes
MC
Checking the measurement range and
determining the absolute error of the frequency 6.7.6 yes yes
and pulses MC
Determination of the watch rate (relative error in

: 6.7.7 yes yes
the time measurement)
Verification of the software identity *) 6.7.8 yes yes
*) - not performed for transducers with manufacturing date before 28.10.2013

(Revision, Amendment No. 3).
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6.3 Verification means

6.3.1 The following means are used during verification:

e direct current standard, category 3, within the range of values from 1 - 102 A to
21072 A;

e working resistance standard, category 3, within the range of values from 50
Ohm to 4 kOhm;

e time standard within the range of values from 1.8 - 10? seconds to 1 - 10*
seconds, standard of frequency within the range of values from 0.1 Hz to 1,000
Hz;

e M-67 type barometer, measurement range is from 600 to 800 mm Hg, accuracy
of 1 mm Hg.;

e TL-1 thermometer, range: from 0 to 50°C, scale division is 1°C.

e Time server of FSUE ‘VNIIFTRI’ time servers group (ntpl.vniiftri.ru,
ntp2.vniiftri.ru or ntp3.vniiftri.ru);

(Revision, Amendment No. 3).

6.3.2 It is allowed to use similar means of verification, which ensure the
determination of the TEKON-19 metrological characteristics with the required
accuracy.

6.4 Safety requirements and qualifications of verification officers

6.4.1 Only persons who have studied these procedures, TEKON-19 operating
manuals and the verification tools, who are trained as measuring device verification
officers and work in an organization accredited for verification are allowed to perform
verification.

(Revision, Amendment No. 3).

6.4.2 During the TEKON-19 verification it is necessary to comply with the safety
requirements stipulated by the Order of the Ministry of Labor of Russia of 07.24.2013
No. 328n ‘On Approval of Rules on Occupational Safety during Operation of Electrical
Installations’, GOST 12.2.007.0-75, GOST 12.1.019-2009, GOST 12.2.091-2012, as
well as the safety requirements specified in the TEKON-19 technical documentation,
verification tools and auxiliary equipment.

6.5 Verification conditions

6.5.1 Verification is performed under the following conditions:

° ambient temperature, °C 20+ 5;
o relative humidity, % 30 — 80;
o atmospheric pressure, kPa (mm Hg) 84 — 106.7 (630 — 795);

o voltage supply, V 24 +£2.5.
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6.5.2 The room should be free of dust, smoke, gases and vapours polluting
equipment over the maximum allowable concentration for the radioelectronic industry.

6.5.3 The vibration level in the verification room should not exceed the norms
established in the standards or technical specifications for specific types of verification
means.

6.5.4 Connection of resistor banks to the TEKON-19 terminals is carried out with
copper untinned wires.

6.6 Preparation for verification

6.6.1 Means of verification and the TEKON-19 are prepared for operation in
accordance with the operational documentation of these means. Before verification, the
TEKON-19 is warmed up for 30 minutes minimum.

6.6.2 The setting of the TEKON-19 parameters is checked in accordance with
Table 3.2 and the display of the measured parameters in the display menu of all MCs
(resistance, current, frequency) is checked according to the guidelines of section 3
hereof. If necessary, adjust the parameters and the display menu using the ‘Teleport’
software (it is supplied on a CD with the TEKON-19), guided by the description and
help functions of the program.

(Revision, Amendment No. 3).
6.7 Verification performance
6.7.1 Visual inspection

During visual inspection of the TEKON-19, it is required to check the marking,
availability of necessary inscriptions on the outer panel, scope of supply, absence of
mechanical damage. The TEKON-19 that have unsatisfactory fixation of connectors,
gross mechanical damage to the external parts and other damage are not allowed for
further verification.

6.7.2 Testing

6.7.2.1 The serviceability of the operating and display controls, compliance of the
display of the transducer service information (serial number, software algorithms
version number) with the data given in the operating documentation and on nameplate
of the rear panel are checked during testing, and also the possibility of displaying of all
the TEKON-19 parameters and service information programmed in the display menu is
checked.

6.7.2.2 Testing i1s considered to be successful if the transducer service
information, all names and parameter values are correctly displayed on the front panel
display, there is no indication of critical failures, programming errors and emergency
situations.

6.7.3 Determination of insulation resistance and strength

6.7.3.1 Determination of the resistance and dielectric strength of the insulation is
carried out between the measuring circuits terminals and the transducer housing
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according to GOST R 52931. The measurement results are recorded in the protocol of
verification following no particular form.

6.7.3.2 The insulation of the measuring electrical circuits with respect to power
supply circuits shall withstand a test voltage of almost sinusoidal shape with amplitude
of 500 V, frequency from 45 to 65 Hz under normal climatic conditions for 1 minute,
the insulation resistance shall be 20 MOhm minimum.

6.7.4 Checking the measurement range and determining the absolute error of the
resistance MC

6.7.4.1 Make a wiring diagram as shown in Figure 6.1.

6.7.4.2 The resistance values (RoOpj) are sequentially set at five points on the
resistor bank for each of the measurement ranges for two MC selected in accordance
with the requirements of Recommended Practice MI 2539, and at three points for the
other MC (resistance values are selected from Table 6.2). Counting of the measured
signal parameters (Ru3wm;jj) is made on the TEKON-19 front panel display or through the
CAN-BUS interface.

Where 1 is the point number of the input signal range,

j  1s the number of MC of this type,

ATTENTION! The resistance values within the range of 1,000 — 4,000 Ohm are
set only for transducers manufactured after 01.10.07.

(Revision, Amendment No. 3).

Measurement results are recorded in the verification report following no
particular form.

Table 6.2
Checkpoints of resistance, Ohm
Measuring ranges, Ohm for two channels selected in for other channels
accordance with MI 2539
50 —250 50, 100, 150, 200, 250 50, 150, 250
250 — 1,000 300, 500, 700, 900, 1,000 300, 700, 900
1,000 — 4,000 1,500, 2,000, 2,500, 3,000, 4,000 | 1,500, 2,500, 4,000

6.7.4.3 The absolute error of the resistance MC shall be within the following
intervals:

— 1in the resistance range of 50 — 250 Ohm +0.04 Ohm; ”

— in the resistance range exceeding 250 — 1,000 Ohm + 0.2 Ohm;

— in the resistance range exceeding 1,000 — 4,000 Ohm + 2 Ohm.

* for transducers manufactured before 01.10.07 £+ 0.05 Ohm

(Revision, Amendment No. 3).
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TEKON-19
JR+ *
\| M1
Ut | * AN
Ur-— * /0
JR— * /

Figure 6.1 - Wiring diagram of the verification means during the verification of
the resistance MC
M1 — resistor bank, *— terminal numbers as per Table 3.1

6.7.5 Checking the measurement range and determining the absolute error of the
current rate MC
6.7.5.1 Make a wiring diagram as shown in Figure 6.2.

TEKON-19
K
Uyt * ®
U *

Figure 6.2 - Wiring diagram of the verification means during the verification of
the current rate MC. K — current rate, *— terminal numbers as per Table 3.1

6.7.5.2 The current rate values (JoOpj;) are sequentially set on the current rate
calibrator at five points for each of the measurement ranges (1, 2, 3, 4, 5 mA and 6, 8,
10, 15, 20 mA) for two MC selected in accordance with the requirements of
Recommended practice MI 2539, and at three points (1, 3, 5 mA and 6, 10, 20 MA) for
the other MC. Counting of the measured signal parameters (Jm;) is made on the
TEKON-19 front panel display or through the CAN-BUS interface.

Where 1 is the point number of the input signal range,

j is the number of MC of this type

Measurement results are recorded in the verification report following no

particular form.

6.7.5.3 The absolute error of the current rate MC shall be within the following
intervals:

— in the current rate range of 0 - 5 mA + 0.005 mA;

— in the current rate range exceeding 5 — 20 mA + 0.02 mA.

6.7.6 Checking the measurement range and determining the absolute error of the
frequency and pulses MC

(Revision, Amendment No. 3).
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6.7.6.1 Make a wiring diagram as shown in Figure 6.3.

Set the jumpers for selecting the MT type to the position corresponding to the MT
with an active output signal as shown in Figure 3.3, C).

6.7.6.2 Reset the frequency indicator and set it to measure the pulse repetition
rate. The calculation time of frequency indicator for transducer manufactured before
30.10.2015 1s set to 100 seconds minimum and for other transducers it is 10 seconds
minimum. It is allowed to use the frequency standard without a frequency meter, if it
provides the determination of the TEKON-19 metrological characteristics with the
required level of accuracy.

(Revision, Amendment No. 3).

6.7.6.3 On the pulse generator, set the pulse duration of (500£50) us with an
amplitude of 10 V and the pulse frequency at five points for each of the measurement
ranges (100, 300, 500, 800, 1,000 Hz) for two MCs selected in accordance with the
requirements of Recommended practice MI 2539, and at three points (100, 500, 1,000
Hz) for other MCs. Counting of measured signal parameters (Fu3m;ij) 1s made on the
TEKON-19 front panel display or through the CAN-BUS interface. The values of the
input signal frequency (FoOpij) are measured using the frequency indicator. In case of
using a frequency standard without the frequency indicator and the values specified in
this standard are used as (FoOpj).

Where 1 is the point number input signal range,

j 1s the number of MC of this type

Measurement results are recorded in the verification report following no

particular form.

(Revision, Amendment No. 3).

F TEKON-19
=
=
PG
é
/ |_ * F+
é « | B

Figure 6.3 - Wiring diagram of the verification means during the verification of the
frequency and pulses MC

F — frequency indicator in the pulse counting mode,
PG — pulse generator,
*— terminal numbers as per Table 3.1
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6.7.6.4 The absolute error of the MC when measuring frequency shall be within
the interval of £ 0.2 Hz.

6.7.6.5 The absolute error of the MC when measuring the number of pulses shall
be within the interval of + 1 pulse.

6.7.7 Determination of the watch rate (relative error in the time measurement)

6.7.7.1 The watch rate is determined by the TEKON-19 indicator or via CAN-
BUS interface.

6.7.7.2 When determining the watch rate using the TEKON-19 indicator the
indication of time is set on the TEKON-19 front panel display, the indication of the PC
clock is set on the PC display, and the PC clock is set according to the standard (time
server of the FSUE ‘“VNIIFTRI’ time server group (ntpl.vniiftri.ru, ntp2.vniiftri.ru or
ntp3.vniiftri.ru) using the NTP protocol).

6.7.7.3 When determining the watch rate via CAN-BUS interface, perform
periodic reading of the parameter No. FO18 ‘Time’ via the interface, and waiting for its
change, note the readings of the clock standard.

At the same time, the required time between the start and end of measurements is
determined by Tusw, Which ensures the TEKON-19 watch rate determination with the
required accuracy depending on the response time to the ‘Time’ parameter change
received from the TEKON-19 via the CAN-BUS interface, but not less than 180
seconds.

6.7.7.4 When determining the watch rate using PC with the time server, the time
between the start and end of measurements sy is selected within the range of (16 — 24)
hours.

6.7.7.5 The initial value tuay of the TEKON-19 clock correction is recorded as the
difference between the readings of the TEKON-19 clock and the standard (PC clock) in
seconds.

6.7.7.6 After tusu time, re-conduct the operations according to 6.7.7.2 (6.7.7.3).

6.7.7.7 Record the final value twws of the TEKON-19 clock correction in the
verification report as the difference between the readings of the TEKON-19 clock and
the standard (PC clock) in seconds.

6.7.7.8 It is allowed to conduct verification under 6.7.7 simultaneously with other
verifications.

6.7.7.9 Daily watch rate shall be within the interval of + 9 seconds.

6.7.7.10 The nominal error in the time measurement is determined only for
transducers manufactured before 31.10.2013, the obtained value shall be within the
interval of £ 0.01 %.

(Revision, Amendment No. 3).
6.7.8 Verification of the software identity
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Verification of the TEKON-19 software identity is carried out by comparing the
software identification data on the TEKON-19 display with the identification data
specified in table 2.2.

The results are considered to be positive if the software identification data
corresponds to those specified in table 2.2.

6.8 Processing of measurement results

6.8.1 Processing of measurement results when determining the absolute error of
the resistance MC

6.8.1.1 Calculate the absolute error value using the formula:

AR; = max; {(|Ru3mij — RoOpij|)} (6.1)
6.8.1.2 Check on inequation compliance:
in the resistance range of 50 — 250 Ohm AR; £ 0.04 Ohm;" (6.2)

<
in the resistance range exceeding 250 — 1000 Ohm AR; £ 0.2 Ohm; (6.3)
in the resistance range exceeding 1000 — 4000 Ohm AR; £ 20hm.”  (6.4)

* the inequation compliance (6.4) for the transducers manufactured before 01.10.07 is
not checked, and the inequation (6.2) has the following form:
AR; £ 0.05 Ohm; (6.5)

(Revision, Amendment No. 3).

6.8.2 Processing of measurement results when determining the absolute error of
the current rate MC

6.8.2.1 Calculate the absolute error value using the formula:

AJj = max; {(|Ju3m;; — JoOpij|)} (6.6)
6.8.2.2 Check on inequation compliance:
in the current rate range of 0 - 5 mA AJ;<0.005mA; (6.7)
in the current rate range exceeding 5 — 20 mA AJ;<0.02 mA; (6.8)

6.8.3 Processing of measurement results when determining the absolute error of
the frequency and pulses MC

6.8.3.1 Calculate the absolute error value of the frequency MC using the formula:

AF; = max; {(|[Fu3m;; — FoOpij|)} (6.9)
6.8.3.2 Check on inequation compliance:
AF; < 0.2 Hz (6.10)

6.8.3.3 Calculate the absolute error value of the MC when measuring the number
of pulses using a frequency indicator using the formula (6.11), and in case of using the
frequency standard without a frequency indicator (pulse generator) using the formula
(6.12):

AN; = (AF; - l/t) - 1r (6.11)

ANj= AF; - 1r, (6.12)

Where T4 1S counting time of the frequency meter in seconds,
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T, 1s counting time of the TEKON-19 equal to 10 seconds when measuring the
frequency for transducers manufactured after 30.10.2015 and for other transducers it is
8 seconds.

6.8.3.4 Check on inequation compliance:
AN; < 1 pulse (6.13)

(Revision, Amendment No. 3).

6.8.4 Processing of measurement results when determining watch rate and
nominal error when measuring the time

6.8.4.1 Calculate the watch rate value in seconds using the formula:
where Tusm 1S the time between the start and the end of measurements in seconds.

6.8.4.2 The nominal error when measuring the time, %, for the transducers
manufactured before 31.10.2013, is calculated using the formula:

S(T): (TKOH - THaq) - 100 / Tusm (615)
6.8.4.3 Check on inequation compliance:
A(T)] = 9c (6.16)

Check on inequation compliance for the transducers manufactured before
31.10.2013:
10(7)] < 0.01 % (6.17)
(Revision, Amendment No. 3).

6.8.5 The verification results are considered to be positive if the requirements of
6.8.1.2,6.8.2.2,6.8.3.2, 6.8.4.3 are met.

6.9 Registration of the verification results

6.9.1 In case of positive verification results, the TEKON-19 is recognized as
serviceable and a verification certificate is drawn up in accordance with the Order of the
Ministry of Industry and Trade No. 1815 of 02.07.2015, or the results are recorded in
the device certificate (service log).

6.9.2 In case of negative verification results, the TEKON-19 is recognized as
unserviceable and a notice of unworthiness indicating the reasons is issued in
accordance with the Order of the Ministry of Industry and Trade No. 1815 of
02.07.2015, or the results are recorded in the device certificate (service log).

(Revision, Amendment No. 3).



T10.00.60 PO Rev. 05.07 0f 27.03.18 P.75

7 TRANSPORTATION AND STORAGE

7.1 Transportation

Transportation of the packed TEKON-19 should be carried out in covered
vehicles by all means of transportation, by air transport in sealed and heated
compartments only in accordance with GOST R 52931.

7.2 Storage

The TEKON-19 storage should comply with the OZh4 storage conditions
according to GOST 15150.

8 DISPOSAL
8.1 The TEKON-19 calculation and measuring transducer does not contain
precious metals and materials posing hazard to life.

8.2 The TEKON-19 disposal is performed separately by groups of materials:
plastic elements, metal fasteners.
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ANNEX A - List of regulatory and technical documents referenced in the

GOST R 52931-2008
I'OCT P 52931-2008

GOST 15150-69
I'OCT 15150-69

GOST 14254-2015
I'OCT 14254-2015

GOST 12.2.007.0-75
I'OCT 12.2.007.0-75

GOST 2.601-2013
I'OCT 2.601-2013

GOST 6651-2009
I'OCT 6651-2009

GOST R 8.740-2011
I'OCT P 8.740-2011

GOST 8.586.5-2005
I'OCT 8.586.5-2005

GOST 30319.1-2015
I'OCT 30319.1-2015

GOST 30319.2-2015
I'OCT 30319.2-2015

GOST 30319.3-2015
I'OCT 30319.3-2015

GOST R
IEC 870-5-1-95

I'OCT P MOK 870-5-1-95

Operation Manual

Technological processes monitoring and control instruments. General
specifications.

Machines, instruments and other industrial products. Modifications for
different climatic regions. Categories, operating, storage and
transportation conditions in terms of ambient climatic condition
influence.

Degrees of protection provided by enclosures (IP Code).

Occupational safety standards system. Electrical equipment. General
safety requirements.

Unified system for design documentation. Operational documents.

Resistance temperature transducers. General specifications.

State system for ensuring the uniformity of measurements. Flow rate
and quantity of gas. Measurements procedure by turbine, rotary and
vortex flow meters and gas meters.

Measurements of liquids and gases flow rate and quantity by means of
orifice instruments. Principle of the method of measurements.

Natural gas. Methods of calculation of physical properties. General
statements.

Natural gas. Methods of calculation of physical properties. Calculation
of physical properties on the basis of information on density under
standards conditions and nitrogen and carbon dioxide contents.

Natural gas. Methods of calculation of physical properties. Calculation
of physical properties on the basis of information on component
composition.

Telecontrol equipment and systems. Part 5.
Transmission protocols. Section 1. Transmission frame formats.

GOST R EN 1434-4-2011 Heat meters. Type approval tests.

I'OCT P EH 1434-4-2011
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MI 2412-97
MU 2412-97

MI 2451-98
MU 2451-98

MI 2539-99
MMU 2539-99

MI 3173-2008
MU 3173-2008

MI 3213-2009
MU 3213-2009

State system for ensuring the uniformity of measurements.
Recommended Practice. Piped Hot Water Heat Supply Systems.
Equations for Measurement of Thermal Energy and Quantity of Heat
Transfer Agent.

State system for ensuring the uniformity of measurements.
Recommended Practice. Steam Pipe Heat Supply Systems. Equations
for Measuring Thermal Energy and Quantity of Heat Transfer Agent.

Measuring channels of controllers, measuring and computing, control,
software and hardware systems. Verification methods.

State system for ensuring the uniformity of measurements.
Recommended Practice. Liquids and gases flow rate and quantity.
Principle of the method of measurements using TORBAR averaging
pressure tubes.

State system for ensuring the uniformity of measurements. Gas flow
rate and quantity. Principle of the method of measurements using
ultrasonic flow transducer.

(Revision, Amendment No. 3).

MI 2667-2011
MU 2667-2011

GSSSD MR 113-03
IccCcamMp 113-03

GSSSD MR 118-05
r¢cca Mp 118-05

GSSSD MR 122-06
I'CCC MP 122-06

GSSSD MR 134-07
I'CCCI MP 134-07

R 50.2.077-2014

P 50.2.077-2014
R 50.2.076-2010
P 50.2.076-2010

State system for ensuring the uniformity of measurements.
Recommended Practice. Liquids and gases flow rate and quantity.
Principle of the method of measurements using ANNUBAR
DIAMOND II+ and ANNUBAR 485 averaging pressure tubes.
General statements.

Determination of density, compressibility factor, adiabatic exponent
and dynamic viscosity coefficient of wet petroleum gas

Calculation of density, compressibility factor, adiabatic exponent and
dynamic viscosity coefficient of moderately compressed gas mixtures.

Calculation of the basic thermodynamic properties and dynamic
viscosity coefficients and thermal conductivity of nitrogen.

Calculation of density, compressibility factor, adiabatic exponent and
dynamic viscosity coefficient of nitrogen, acetylene, oxygen, carbon
dioxide, ammonia, argon and hydrogen.

Recommended Practice. Type evaluations of a measuring instrument
for type approval. Software validation for protection assurance.

State system for ensuring the uniformity of measurements. Density of
petroleum and petroleum products. Methods of calculation. Programs
and tables of calculation.

TU 4213-060-44147075-02 TEKON-19 calculating and measuring transducers.
TV 4213-060-44147075-02 Specifications.

T10.06.59 RD
T10.06.59 P/1

TEKON-10, TEKON-17 heat power controller. Exchange via serial
link. Programmer manual.
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ANNEX B — Lists of the TEKON-19 parameters and algorithms
Table B.1 —List of ‘rigid” parameters of the TEKON-19 of all versions

Paramet Parameter name Desig| Type | Place |Acce| Availability in
er nation| " 2) ss version'?
number full short 7) 3 11111
12345678901234
1 Task “Analogue measurements”
0101 |M3mepurenbHsiii Tok Ha TC, MA Tox TC 3K II |Program| 23 |4+++—++++—+—+—
Measuring current on the resistance ROM
temperature transducer, mA
0102 |Onopuoe Hanpspxenue AL, MB| Uonopu 3K | II |Program| 23 |+++—++++—++—++
ADC reference voltage, mV ROM
0103 |TTopor nepexmouenus Kyc ALIIT| Unopor 3K | II2 |Program| 23 |-+++—t++t—tt+—F++
min, max ROM
Switching threshold ADC GF min,
max
0104 |Kyc nna 60apmux ALTIO0 Kyc Umax | 3K IT |Program| 23 |4+++—++++—++—++
Hanpspkenwi, i=1,2,3 ADCO ROM
i104 |GF for high voltages, i =[ALIITi KycUmaxi | 3K I |Program| 23 | —mMFMMm——— +——
1,2,3 ADCi ROM
0105 |Kyc nns cpennux AIIIIO Kyc Ucp 3K II |Program| 23 |4+++—F++++—++—++
HanpspkeHni, i=1,2,3 ADCO ROM
1105 |GF for medium AlllTi Kyc Ucp1 3K n |Program| 23 | ———M—mM— 4
0106 |voltages,i=1,2,3 ADCi ROM
Kyc mis Mansix HanpsokeHAN Kyc Umin 3K IT |Program| 23 |+++—++++—+—F—
GF for low voltages ROM
0108 |Cmemenne Kyc mis ALII0 dK Umax 3K IT |Program| 23 |+++—++++—++—++
Oomprmux Hampspkerwit, (ADCO ROM
i108 [MB,i=1,2,3 ATl dKUmaxi | 3K | II |Program| 23 |——————— +—
GF shift for high ADCi ROM
voltages, mV,i=1,23
0109 |Cmemenne Kyc mis ALII0 dK Ucp 3K IT |Program| 23 |+++—++++—++—++
cpenaux HanpsokeHnit, [ADCO ROM
i109 |mB,i=1,2,3 AT dK Ucpi 3K II |Program| 23 |———— +—
GF shift for medium ADCi ROM
voltages, mV,i=1,23
010A |Cmemenue Kyc mis mambix dK Umin 3K IT |Program| 23 |+++—++++—+—F—
HaTpsDKeHuH, MB ROM
GF shift for low voltages, mV
0110 A — A=+
0111 |Cmemenue kanana MKO-MK9, MB  |dU Ti '?, 3K IT |Program| 23 |4++—++++—++—++
0112 dulji '9 ROM e
0113 |MCO0-MC9 channel shift, mV I
0114 — 4y
0115 + +
0116 + +
010C _—_t
010D |Bxomnoe compotusienue MK, Om |RBx Ji 10) 3K IT |Program| 23 |+4+4———+ ——+ +
010E ROM R —
010 F |MC terminal impedance, Ohm ey




T10.00.60 PO Rev. 05.07 of 27.03.18 P.79
Table B.1 continued
Paramet Parameter name Desig| Type | Place |Acce| Availability in
er nation| " ) ss version'?
number full short 3 11111
12345678901234

ortg | 0 e R N
0119 |Kammb6porka UK, mB Kamu6pJ i'” HII IT |Program| 22 |44+ —+  + -+
011A ROM —
011B MC calibration, mV S R S S
011C |HampspkeHue Ha KaHane Uri ', C II | XRAM | 13 |+4+H+—+++4+—++—++
011D |MKO0-MK9, mB uji ¥ b
O11E -+
011 F |IMCO0-MC9 channel voltage, mV I
o0 0 —— — 4t
0121 + +
0122 + +
0400 |Tok B kanane UK, MA I 10 P | II |[XRAM| 13 [—— S
0401 At —+
0402 [MC channel current, mA F——tt—t————+
0403 H—t—t
0404 |CompoTtuBneHue B TO Rtc 0 P I | XRAM| 13 |[++t—t+++—F—*—
0405 |kanaie «Ti», OMm. T1 Rrc 1 —— ettt ——t—
0406 |I=0..4 T2 Rrc 2 —_—t
0407 T3 Rtc 3 —_—

“T1’ channel

resistance, Ohm.

1=0..4

2 Task “Impulse-number and frequency measurements”

0200 |[TudpoBoii huiIbTp input0 |dbwietp O | HIT | bit | Progra | 22 |++++++++++—+—
0201 |250 I'n Ha Bxonme Fi  |input1 | duastp 1 m ROM T I s e S
0202 |BKIIOYEH input2 | bunbtp 2 A
0203 input 3 | puseTp 3 A —+—
0204 |250 Hz dlgltal filter at input 4 q)HJH,Tp 4 —
0205 |Fiinputis switched on| input 5 | bunstp 5 —
0206 input 6 | buibTp 6 —_—t
0207 input 7 | punetp 7 —_—
0408 |Texymiass ygacroTa input 0 | Frek 0 P T | XRAM| 13 |++t++t++++—+—
0409 |na Bxoze Fi, I'y input 1 | Frek 1 T I s e S
040A input2 | Frek 2 b ——
040B |Current Fi input input 3 | Frek 3 At
040C |frequency, Hz input 4 | Frek 4 I
040D input 5 | Frek 5 —_—
040E input 6 | Frek 6 e
040 F input 7 | Frex 7 _—t
0410 |Yucno umnyabcoB input 0 | Numm 11 0 P | A2 | XRAM| 12 |[++++++t++++—+—
0411 |3a nuknHa Bxozxe Fi |input1 | Numnoin | e
0412 input2 | Numn 11 2 e —
0413 |Number of pulses per |input3 | Numm i 3 At —
0414 |cycle at Fi input input4 | Nuwmm 11 4 —_—t
0415 input5 | Numn o 5 —t et
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Paramet Parameter name Desig| Type| Place |Acce| Availability in
er natio| 2) ss version'?
number full short n 3) 11111
12345678901234
0416 input 6 |Numn 11 6 —t
0417 input 7 | Numm 11 7 —t +—
0506 |Cocrosinue input 0 | Bxon 0 C | bit | RAM | 10 |+H+++t+tt+t+t—t—
0507 |muckperHoro Bxoxa |inputl | Bxox 1 A ——
0508 |Fi input 2 | Bxox 2 o e S
0509 input 3 | Bxox 3 FH—t—t—t+—t—
050A |Discrete Fi input input4 | Bxox 4 ——
050B |status input 5 | Bxox 5 —t
050C input 6 | Bxox 6 T e ot e
050D input 7 | Bxon 7 e — +—
0210 |MrHoBeHHas nenas input 0 | Fmraos 0 C | 12 | XRAM| 22 |+t+++H+H+—+—
0211 |sacrora Ha Bxoxe Fi, |input1 | Fmruos I b ——
0212 |I'm input 2 | Fmraos 2 S o
0213 input 3 | Fmraos 3 Attt —t+—
Instantaneous
frequency at Fi input,
Hz
0214 |MrHoBeHHas Lenas input4 | Fmruos 4 —_—
0215 |uacrora Ha Bxoxe Fi, |input5 | Fwmruos 5 —t—t—t—
0216 |I'm input 6 | FmMraoB 6 i E—
0217 input 7 | Fmruaos 7 —t +——
Instantaneous
frequency at Fi input,
Hz
0208 |OO6mee uncio mput0 |obmumn 0 | C | J2 | XRAM| 12 |+t++++++++—+—
0209 |umnynscoB Ha Bxoxe |input 1 | oOmumn 1 A —
020A |Fi input 2 | o6ummm 2 o
020B input 3 | obugimm 3 A ———
020C |General number of input 4 | obmmm 4 oy
020D |pulses at Fi input input 5 | o0 5 e
020E input 6 | oburmm 6 —t et
020 F input 7 | oOuumn 7 —t +—
3 Task “Indication”
3.1 Main menu
0700(1) [Mamummapyemsbiii mapamertp, i=0..199 | mapamerp | HIT | 12 |Progra | 22 | —+++++—t—o
Displayed parameter, i=0..199 m ROM
0701(1) Yucmo 3HAKOB IMOCJE 3amsATOH, | TOUHOCTh HIT | A1 |Progra | 22 |—t++++——~F
i=0..199 m ROM
Number of decimals, 1=0..199
0702(i) |HaumenoBanue, i=0..2399 M HIT |11 ®|Progra | 22 |—+++++—t—o
Name, i=0..2399 m ROM
3.2 Archives menu
0704(1) [MaaumupyemMblii TapaMerp, napamerp | HIT | 12 |Progra | 22 |—+++++—F——
i=0..55 m ROM

Displayed parameter, i=0..55




T10.00.60 PO Rev. 05.07 of 27.03.18 P. 81
Table B.1 continued
Paramet Parameter name Desig| Type | Place |[Acce| Availability in
er natio| V 2) ss version'?
number full short n 3) 11111
12345678901234
0705(i) Yucno 3HakoB mocie 3amsaroit, | tounocts | HIT | 1 |Progra | 22 |—+++++——+
i=0..55 m ROM
Number of decimals, i=0..55
0706(1) |HaumenoBanue, i=0..671 AMS HIT |11118|Progra | 22 |—+++++—o"
Name, i=0..671 m ROM
3.3 Cyclic menu
0707(1) |Maaumupyemblii mapaMeTp, nmapamerp | HIT | 12 |Progra | 22 |—+++++—t——
i=0..9 m ROM
Displayed parameter, i=0..9
0708(1) |Yucno 3nakoB mocne 3amsaroi, |Tounocts | HIT | JI1 |Progra | 22 |—++++—t——
i=0..9 m ROM
Number of decimals, i=0..9
0709(i) (Haumenosanue, i=0..119 UM HIT |11 ¥|Progra | 22 |—+++++—or"
Name, 1=0..119 m ROM
4 Task “System”
4.1 Description of the software module
FO00 |Tum monyns Tun C | 112 |Progra | 10 |+t++t+ttttt+t+
Module type m ROM
0512 |HMcnonHeHue MOIyJis Wcnomuen | 3K | Il |Progra | 33 |+++++++++H
Module version m ROM
F040 |Cepus Cepus 3K | 12 | Data | 13 |—++++t—t+—o
Series ROM
FO001 [3aBoackoit HOMep 3aB N 3K | III2 | Data 13 |+ttt
Manufacturer number ROM
F002 |Bepcus nporpamMmsl IIporp C | Il |Progra | 10 |+t++ttttttt+t+
Program version m ROM
F004(1) |Ouepenp 3arpykaembIx 3agad Ouepenp HIT | 14 |Progra | 22 |+++++++++
(maccuB 256 3amay) m ROM
Loadable tasks queue (array of
256 tasks)
F005- |Hauano TaiiMmepHBIX 3a1a4 - 3K | II2 [Progra | 22 | not applicable
FO08 [512T'u, 6411, 8I'm, 111 m ROM
Start of timer tasks 512Hz,
64Hz, 8Hz, 1Hz
FO009 |Hauano 3amau o 3anpocy - 3K | 2 [Progra | 22 | not applicable
Start tasks on request m ROM
FOOA(i)| Tabmuia mapameTpoB [Tap 3an HIT | [I4 |Progra | 22 |++++++t++++—
3arpy’kaeMbIx 3ajady, m ROM
1=0..2047Table of parameters of
loaded tasks, i=0..2047
FOOB(1)| Tabnuua onvcanus onuc rud HIT | 14 |Progra | 22 |++++++t++++—
ruOKux mapameTpos, i=0..1019 m ROM
Table of flexible parameters,
i=0..1019

Table B.1 continued
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12345678901234
FOOC |[Inuna oGnactu ouepenu 3amad | U1 o4epe 3K | A2 | Progra | 20 |+++++++++
(=1024 6aiir) m ROM
Length of the task queue area (=
1024 bytes)
FOOD |dnuHa Tabauibl mapaMeTpoB JU1 Tap 3 3K | A2 | Progra | 20 |+++++++++
3arpyskaembix 3anad (=4096 m ROM
0aifT)
Length of the table of parameters
for loadable tasks (= 4096 bytes)
FOOE |[dynmHa oGnacTu omMCaHHs JU1 THO T 3K | A2 |Progra | 20 |++++++t+t+t+t—-
ruokux mapametrpoB (=4080 m ROM
OaiiT)
Length of the flexible parameter
description area (= 4080 bytes)
FOOF |[dmuna in RAM (=48 ru6 PII/] 3K | 42 | Progra| 20 |+++++t+t++t—-
obnactu bytes) m ROM
FO10 [pa3memienus |in XRAM ru6 O3Y 3K | 42 | Progra | 20 |+++++++++
THOKUX (=512000 bytes) m ROM
FO11 |mapameTrpoB |in data ROM ru6 PII3Y | 3K | JI2 | Progra | 20 |+++++++t++t—m
Length of  |(=1024 bytes) m ROM
F012 |flexible in program ROM | ru6 npor | 3K | JI2 | Progra | 20 |+ttt
parameter (=0) m ROM
placement
area
FO13 |Hauanpubiit |in RAM (=0080h) | Aru6 PITJ] | 3K | III2 | Progra | 20 |+++++++++4
azpec m ROM
F014 |pasmemenusa |in XRAM Aru6 O3y | 3K | 2 | Progra | 20 |++++++++++——
rHOKUX (=1000h) m ROM
FO15 [mapametpoB |in program ROM |AruGPII3Y | 3K | 2 | Progra | 20 |+++++++++
Initial address|(=300h) m ROM
F016 [for flexible |in program ROM | - 3K | 2 | Progra | 20 |++++++++++—-o
parameters m ROM
placement
F026 [3aBoackoit mapoin [Taposnb3 3K | 4 | Progra | 30 |+++++++t+t++t—++
Manufacturer password m ROM
F028(i) Unentudukarop, i=0..3 WNnentud HIT | 14 | Progra | 23 |+++++++++
Identifier, 1=0..3 m ROM
F029(i) |CuMBOII KOPOTKOTO UIMEHU 3an ums HIT | L1 | Progra | 23 |++++++++++—
3agaun, 1=0..2047 m ROM
Task short name symbol,
1i=0..2047
FO2A |/laTa octaHoBa JaraOct C ) | XRAM| 23 |+++++++t+++r—
Stop date
FO02B |Bpems octaHoBa BpemaOcrt C Y| XRAM| 23 |+tttt++
Stop time

Table B.1 continued
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F02C |Mapkeps! ocraHOBa MapxOct C 902 | XRAM| 23 |+++++++++
Stop markers
FO02D |®ukcaius octaHoBa DukcOct C 12 | XRAM| 23 |+++++t+t+ttt—o
Stop fixation
4.2 Interfaces adjustment
0000 |CeteBoit Homep CAN-BUS cetr N HIT | 101 | Data | 22 |t++ttttttttt+t
CAN-BUS network number ROM
0004 |Kondwuryparus u CKOpOCTh CKOpOCTh HIT | 02 | Data | 22 |tt++t++t++t+t+++
CAN BUS ROM
CAN BUS configuration and
rate
0005 |Ceresoit Homep RS-232 TTL Homep RS | HII | Il | Data | 22 |+++++++++H
RS-232 TTL network number ROM
0006 |Onucarens uatepdeiica RS-232 | untep RS | HIT |II17)| Data | 22 |+++++ttttt—o
RS-232 interface descriptor ROM
0007 |Koncranta yactotsl RS-232 yacT RS HIT |I1127)| Data | 22 |+++++++++H
RS-232 frequency constant ROM
4.3 General settings for calculations
F025 |ITaposib Hanaaku [Tapons2 HIT | 14 | Data | 22 |+++tt++++++—++
Setup Password ROM
0300 |CrangaprtHas TemmepaTypa Txu cran HIT | II Data | 12 |+++++++++
XOJIOHOT'O HCTOYHUKA, °C ROM
Standard cold source
temperature, °C
0306 [Homep mapameTpa, HomepTxu | HII | III2 | Data | 12 |+++++ttttt—
UCIIONIB3YyEeMOro Kak Txu ROM
Number of parameter used as
Txu
0308 |Mcmonb3yemas Txu, °C Txn P II | XRAM| 12 |++++t+ttttt—e
Txwu used, °C
0301 |CranmaptHOE aTMOChepHOE Patm cta HIT | II Data | 12 |++++++++++—o
aBJICHUE ROM
Standard atmospheric pressure
0307 |Homep napamertpa, HomepPar | HII | 12 | Data | 12 |++++++++t++—
HCTOJIb3yeMOro Kak Patm ROM
Number of parameter used as
Patm
0304 |Pasmepnocts Parm: mm pT e\ |PagmParm | HIT | [I1 | Data | 12 |+++++++++t—m
krc/cm2 \MITIa (0\1\2) ROM
Patm dimension: mm
Hg\kgf/cm2 \ MPa (0\1\2)
0309 |Mcnoaszyemoe Patm Patm P IT | XRAM| 12 |++++++HHt—

PatMm used
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F020 |dnuTensHOCTh pacyeTHOTO HHTEPBAI HII 11 Data 12 |+ttt
VWHTEpBaia, MUHYT ROM
Duration of the estimated interval,
minutes
F023 |PacueTHbIil yac Pacy yac HIT | A1 Data 12 |+
Checkout time ROM
F022 |PacyerHEBI IeHb MecsIa Pacuy nenn HII 1 Data 12 |+ttt
Estimated day of the month ROM
FO017 |Hdara HH I MM I'T Jlata P 9 IXRAM | 12 |+++++++++H
Date HH DD MM YY
FO018 |Bpems 00 cc MM uy Bpewms P Y OIXRAM | 12 |+ttt
Time 00 ss mm hh
0302 |Ogmnctka XO3Y OYHCTKA HIT | bit | RAM | 22 |++++++++-+
XRAM Cleanup
0303 |3amper \ pa3pelieHue JETHETO JletH Bp HIT | bit Data 12 |+ —_—
Bpemenu (0\1) ROM
Summer time allowance/ban (0/1)
0501 |OTka3 anropUTMHYCCKHIA AnarOTtkas HIT | bit | RAM | 12 |++++++++++—o
Algorithmic failure
4.Intermediate and service parameters
0305 |DuTamenus XU, MJx/kr DuT XN P I |XRAM/| 23 |++++++++++——v
Enthalpy CI, MJ / kg
FO1A |Pexxum paboThI pexuM C 1 | RAM | 23 |+ ——
Operation mode
FO01C |Kox monmp3oBaTens MOJIB30B C 11 | RAM | 20 |++++++++H+++—++
User code
FO1E |JdnuTensHOCTH ITUKIIA hours ukn, g P II | XRAM | 13 |+++++++t+++——o
FOIF |pacueTa seconds | [{uk, ¢ P IT [ XRAM | 13 |+++++++++4
Calculation cycle length
0500 |CocTosiHHE OTKA30B OTKa3bI C |19 RAM | 10 |+++++ttttttt+
Failure Status
0516 |PacmupeHHbIe OTKA3bI Pacrr otk C |[1I49 | RAM | 10 |++++H+trttr++
Extended failures
0513 |/omoyHHTENBHBIE OTKA3bI JonOTka3 C |m®| RAM | 10 |———— +—++
Additional failures
050E |O6mwuit otkaz TOKOH-19 OO0u1 oTK P bit | RAM | 10 |++++++++++—
TEKON-19 general failure
0502 |Dnaru BpeMeHU - C 1 | RAM | 23 |+ ——
Time flags
0503 |KonTposbHEIH ampec [Tap\aap C 14 [ XRAM | 22 |++++++++++—o
Control address
0504 |ConepkuMoOe KOHTPOILHOTO Anp mia C I [XRAM | 23 |++++++++++—— e
0505 |mapametpa/aapeca Anp 16 1114
Content of the control
parameter/address
050 F |Cuaer cexynn 3a 30 MuUHyT T30 ¢ C Al [ XRAM | 23 | ++++++++++—o
Counting seconds in 30 minutes
0510 |Cuyer cexyHa HHTEpBaIa Cek uHT C N2 [ XRAM | 23 |++++++++++

Counting interval seconds
Table B.1 continuation
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0900 |Mapkep CUCTEMHBIX COOBITHH Mapkep C Al | XRAM | 20 |++++++++++
System Event Marker
4.5 Testing parameters
0511 |TexHomoruueckas mepeMbraKa MEPEMBIUK C bit RAM | 23 |++++++++++
Technological jumper
FO2A |J/lata octanoBa JataOct C 3 IXRAM | 23 | +++++++++H
Stop date
F02B |Bpems ocranoBa BpemsaOcrt C D IXRAM | 23 |+HH++++++1
Stop time
F02C |Mapkeps! ocTaHoBa MapxkOct C 912 [XRAM | 23 |++++++++++
Stop markers
F02D |duxcamus octaHoBa DukcOct C 12 | XRAM | 23 |++++++++++
Stop fixation
4.6 System event log (256 elements)
0901 |Hdata coObITHS mara cob C 3 IXRAM | 10 | +++++++++
Date of event
0902 |Bpems coObiThs BpeM co0 C D IXRAM | 10 |+++++++++4
Event time
0903 |Bux coObITHS BUJI C 9 IXRAM | 10 |4+ttt
Event type
0904 |CoObiTHE CoObITHE C XRAM | 10 |+++++++++H
Event
4.7 Interference system log (1024 elements)
0906 |J/laTa BMeIIAaTEIILCTBA nata Bmerwn C 3 IXRAM | 10 | +++++++++
Interference date
0907 |Bpemst BMeIIaTEIbCTBA BpeM Bmernn C D IXRAM | 10 |++H+++++++4
Interference time
0908 |Homep mapamerpa Howmepllap C XRAM | 10 |+44-+++44+
Parameter number
090A |Crapoe 3HaueHHe mapameTpa Crap3nau C XRAM | 10 |+++++++++H
Previous parameter value
090B [HoBoe 3HaueHMEe mapameTpa HoBoe3Ha C XRAM | 10 |+++++++++
New parameter value
4.8 System expansion
F034(i) |CtanmapTHOE MMs OYepeIH, Ums ouep | HIT | S4!'V |Program| 13 | —++++—t—
i=0..6 ROM
Queue standard name, i=0..6
F035(i) [MMs o6bexTa, i=0..6 Nwmst 06be | HIT | S4!'V |Program| 12 | —++++—
Object name, i=0..6 ROM
F036 |KC merponoruu I10 stanon M IIO st 3K | IlI4 |Program| 10 |—+++++—rt—-r
Standard software metrolog CS ROM
F037 |KC metrponoruu I1O peansno M I1IO p C | 114 | XRAM| 10 |—A++++——o
Actual software metrolog CS
F040 [Homep cepuu nmpubopoB cepust 3K | IlI4 |Program| 13 |—+++++—rt—r
Instrument Series Number ROM
030A |YacroTa npoueccopa Yactllpon | HIT | 01 | Data | 22 | —4++++—r—ro
CPU frequency ROM

Table B.1 continuation
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12345678901234
0518 |IlepBblii LUK OCITE Bk nut C bit | RAM | 13 |—+++—+H~F
repesarycka
First cycle after restart

NOTES:

1. II - float-point number; III — hexadecimal number, /I — decimal number, S — symbol. The number
indicates the number of bytes in the internal representation of the number. Floating decimal
numbers in IEEE-754 standard format (short real numbers, 4 bytes).

2. Data ROM, program ROM is a reprogrammable memory data and programs, respectively. XRAM
is external RAM with power from an internal source. RAM is internal RAM, when external power
is disconnected, information is not saved.

3. 3. The first digit indicates the access level for reading, the second for recording: 0 — no operation,
1 — user, 2 — service engineer, 3 — customer engineer (see 3.2).

4. Four bytes with a binary decimal time representation: empty, seconds from 00 to 59, minutes from
00 to 59, hours from 00 to 23.

5. Four bytes with a binary decimal representation of the date: the day of the week (00 Monday, ..., 06
Sunday), the date from 01 to 31, the month from 01 to 12, the minor digits of the year from 00 to
99.

6. A hexadecimal number whose binary digits are indicative of health (condition ‘0’) or malfunction
(condition ‘1’). For bitwise decoding see tables 2.11 (parameters 0500 and 0516) and 2.12
(parameter 0513).

7. Designation see 2.3.1.8.

8. Every 12 consecutive elements of the array are the string of the parameter name in the text
encoding of Windows.

9. Assignment see 2.3.8.

10. The distribution of channels by numbers and types depends on the version.

11. Groups of 4 characters.

12. Versions 01, 07-09 are discontinued. For versions, 12-14 there is separate documentation.
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Table B.2 — List of the TEKON-19 loadable algorithms in the database
Algorithm Name Number of | XRAM
number parameters |necessary Note
internal | extern Input | Output | amount
(inDB)| al full short D 2) (bytes)
Arithmetic operations on parameters and constants from a floating decimal
0030 | 01 [XI+X2->Y Y=X1+X2 2 1 4
0031 02 | X+K->Y Y=X+K 1(+1) 1 4
0032 | 03 |X1-X2->Y Y=X1-X2 2 1 4
0033 | 04 |X-K->Y Y=X-K 1(+1) 1 4
003C | 05 |K-X->Y Y=K-X 1(+1) 1 4
0034 | 06 |X1*X2->Y Y=X1*X2 2 1 4
0035 | 07 [ X*K->Y Y=X*K 1(+1) 1 4
0036 | 08 [XI1/X2->Y Y=X1/X2 2 1 4
0037 | 09 [X/K->Y Y=X/K 1(+1) 1 4
0038 | 0A |[K/X->Y Y=K/X 1(+1) 1 4
0089 | OF |Comparison Sign(X2-X1)-|Sig(2-1) 2 1 - Y —bit
>Y
Logical operations on bit parameters
0199 | 0B [ X1vX2vX3vX4->Y Xlv..vX4 4 1 - “OR”
019A | 0C X1&X2->Y X1&X2 2 1 - “AND”
006A | 1B |X1 (+) X2->Y X1(H)X2 2 1 - excl. “OR”
006B | 1B [XI1 (+) X2->Y X1(+H)X2 2 1 - EXCL. “OR”,
X2 in ROMD
0073 | 0D |"X->Y Y="X 1 1 - inversion
Measurement and conversion of physical quantities
0190 10 |Pacuet Temnepatypsl ¢ t TC 4 2 4 Rrec >t
TCM\TCII With the failurg
Temperature calculation monitoring
with RTC/RTP
0191 11 |ToxoBbIi TUHEHHBIN JIun X(I) 5 2 4 [mar > X
natauk X(I) With the
Current Line Sensor X(I) failure
0192 12 |Toxossiit kBagpaTuuHbiii | KB X(I) 5 2 4 monitoring
natauk X(I)
Current Squared Sensor
XD
0193 13 |YacTOoTHBIN TUHEHHBII X(F) 6 2 4 Fnar > X
natauk X(F)
Frequency linear sensor
X(F)
0197 14 |Pacuet TeMneparypsl T HachI 1 1 4 Pab6c -> Tabc
HACBHIIIEHHOTO TIapa o
JIABIICHUIO
Temperature calculation of
saturated vapour by
pressure

Table B.2 continued
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Algorithm Name Number of | XRAM
number parameters |necessary Note
Internal | extern Output | amount
(inDB)| al full short | Input| 2 (bytes)
D
0198 15 |Pacuer naBneHus P naceim 1 1 4 Tabc -> Pa6c
HACBHIIIEHHOTO Tapa 110
TEMIIepaType
Pressure calculation of
saturated vapour by
temperature
0194 16 |Orpannyenue napamerpa Orpanunu 5 3 4 With access
Parameter constraint control
0195 17 |llepeBon naBieHUs U3 B abcMIla| 3 1 4
krc/em? B MIla ¢
MPUBEJICHUEM K
abCoOTHOMY
Pressure conversion from
kgf/cm? to MPa with
reduction to absolute
0196 18 |IlepeBon nepenana nasnenus | dP B xlla 2 1 4
u3 kre/m? B kI1a Conversion
of pressure drop from kgf/m?
to kPa
019B 19 |Beibop mogauamnazoHa Huan dP 4 1 4 Choice of 1 of

nepemnanaa
Drop subrange selection

2 sensors

Calculation of instantaneous and accumulated consumption by the method of variable differential:
Gm,Gv =f(dP,Tc, Pa6c) with angular, flange and three radius selection methods *’

vapour consumption

0210, | 20, [PacueT pacxoaa BOJIBI WaterdP | 11 | 6(+4) 256 |Cold, hot
02A0 | 70 [Calculation of water
consumption
0213, | 21, |Pacuer pacxona Gas dP 14 | 4(+2) 256  |Gv only
02A3 | 73 |mpupoanoro raza Calculation
of natural gas consumption
02FB | CE |Pacuert pacxona npuponHoro |IIpI'azdP | 28 | 6(+4) 44  |Gv only
raza (OCT 30319.3)
Calculation of natural gas
consumption (GOST
30319.3)
0211, | 22, [Pacuer pacxoma meperperoro| [Tmap dP 11 | 6(+4) 256
02A1 | 71 |mapa Calculation of the
superheated vapour
consumption
0212, | 23, |Pacuer pacxona Hmap dP 11 | 6(+4) 256
02A2, | 72, |HaCBILIEHHOTO Napa
0850 | B6 |Calculation of saturated
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Algorithm Name Number of | XRAM
number parameters |necessary Note
Internal | extern Input | Output | amount
(inDB)| al full short D 2) (bytes)
024A, | 44, |Pacuer pacxonarasac HI'a3 dP 14 | 6(+4) 256
02AA | 77 |3agaHHBIMH
XapaKTePUCTHKAMH

Calculation of gas flow with
specified characteristics

0805 | 91 |Pacuer pacxona CO2 dp 11 | 7(+4) 256
JTMOKCHJIA yTIIepoaa
Calculation of carbon dioxide
consumption

0806 | 92 |Pacuer pacxona 02 dp 11 | 7(+4) 256
Kucnopona
Calculation of oxygen
consumption

0246, | 47, |Pacuer pacxona Bo3x dP 11 | 7(+4) 256
02A6 76 |cxaroro Bo3ayxa
Calculation of the
consumption of compressed
air

02F3 94 |PacuyeT pacxojia BIaXHOTO 26 | 7(+12) | 1024 |Gv,Gm
He(TSHOTO raza HedI'azdP
Calculation of wet petroleum
gas consumption

02F6 | 97 |Pacuer pacxona cmecu razoB | CmIazdP | 30 | 9(+10) 512 |Gv,Gm
Calculation of gas mixture
consumption

0800 | 9A |Pacuer pacxonma a3ota N2 dP 12 | 9(+10) | 256 |Gv,Gm
Nitrogen consumption
calculation

0801 9B |Pacuer pacxona aprosa Ar dP 12 | 9(+10) | 256 |Gv,Gm
Argon consumption
calculation

0802 | 9C |Pacuer pacxona Bonopoaa H2 dP 12 | 9(+10)| 256 |Gv,Gm
Hydrogen consumption
calculation

0803 | 9D [|Pacuer pacxona anermnena | C2H2 dP 12 | 9(+10)| 256 |Gv,Gm
Acetylene consumption
calculation

0804 | 9E |Pacuer pacxona ammuaka NH3 dP 12 | 9(+10)| 256 |Gv,Gm
Ammonia consumption
calculation

Calculation of the instantaneous and accumulated consumption using the "power" (current,
frequency) flow sensor: Gm,Gv =f(Gnat,Tc, Pa6c)

020 F | 43 |lIpousBosbHas cpena [Tpon3zGm 1 2(+1) 256 |Gv=Gpar
Free medium
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Algorithm
number

Name

Number of
parameters

Internal | extern
(in DB)| al

full

short

Input | Output
) 2)

XRAM
necessary
amount
(bytes)

Note

0214 | 24

Pacuer pacxona Bozbl
Calculation of water
consumption

Boma GMm

4 | 6(+4)

256

Cold, hot

0217 | 25

Pacuer pacxona
MIPUPOTHOTO Ta3a
Calculation of natural gas
consumption

I'az Gm

7 4(+2)

256

Gv only

02FC | CF

Pacuer pacxona
npupoaHoro rasza ('OCT
30319.3)

Calculation of natural gas
consumption (GOST
30319.3)

I'az Gm

21 | 7(+2)

36

Gv only

0215 | 26

Pacuer pacxona
MeperpeToro mapa
Calculation of the
superheated vapour
consumption

[Tmap Gm

6(+4)

256

0216,
0852

27,
B8

Pacuer pacxona
HACBIIIIEHHOTO Mapa
Calculation of saturated
vapour consumption

Hnap Gm

6(+4)

256

024B | 48

Pacuyer pacxonma razac
3aaHHBIMHA
XapaKTePUCTHKAMH
Calculation of gas flow
with specified
characteristics

HI'az Gm

5 | 6(+4)

256

0825 | AC

Pacuer pacxona
JTUOKCHIA yTaepoaa
Calculation of carbon
dioxide consumption

CO2 Gm

7(+4)

256

0826 | AD

Pacuer pacxona
KHCIIOpO/ia
Calculation of oxygen
consumption

02 GMm

7(+4)

256

0249 | 4B

Pacuer pacxona
CKaToro Bo3ayxa
Calculation of the
consumption of
compressed air

Bo31 GM

7(+4)

256

02D3 | 83

Pacuer pacxona npupoaHoro
rasa ot mpeoOpazoBarens
HUPBUC Calculation of
natural gas consumption from
IRVIS transducer

rasVUIPBUC

17 | 7(+6)

256

Gvin
operating and
standard
conditions

Table B.2 continued




T10.00.60 PO Rev. 05.07 0f 27.03.18 P.91

Algorithm Name Number of | XRAM
number parameters |necessary Note
Internal | extern Input | Output | amount
(in DB)| al full short D 2) (bytes)
02FF | D2 |Pacuer pacxona rasUPBUC 31 | 6(+8) 68 |Gvin
IPUPOIHOTO ra3a OT operating and
npeobpazosarenss UPBUC standard
(I'OCT 30319.3) conditions

Calculation of natural gas
consumption from IRVIS
transducer

(GOST 30319.3)

0820 | A4 |Pacuer pacxoxaa a3ota N2 Gm 4 |9(+10)| 256 |Gv,Gm
Nitrogen consumption
calculation

0821 | AS |Pacuer pacxona aprona Ar Gm 4 19(+10)| 256 |Gv,Gm
Argon consumption
calculation

0822 | A6 |Pacuer pacxoma Bomopona | H2 Gm 4 |9(+10)| 256 |Gv,Gm
Hydrogen consumption
calculation

0823 | A7 |Pacuer pacxona C2H2 Gm 4 |19(++10)| 256 |Gv,Gm
aretusieHa Acetylene
consumption calculation

0824 | A8 |Pacuer pacxoga ammuaka | NH3 Gm 4 |9(+10)| 256 |Gv,Gm
Ammonia consumption
calculation

02F8 99 |Pacuer pacxona cMecu Cwml'az Gm 22 1 9(+10) 512 |Gv, Gm
ra3oB

Calculation of gas mixture
consumption

02F5 96 |Pacuert BnaxxHOTO Hedl'azGm 18 |[8(+10)| 1024 |Gv,Gm
HE(TSHOTO rasa
Calculation of wet
petroleum gas

02FA | CA |Pacuer cxxmxennoro raza | Cxl'a3 Gm 8 9(+9) 68 |Gv, Gm
(xkuakas daza)
Calculation of liquefied
gas (liquid phase)

Calculation of instant and accumulated consumption
Gm,Gv =f(dP,Tc, Pa6c) using TORBAR pressure tubes

02C0O | 78 |Pacuer pacxoja BOJIbI BonaTOR 10 | 6(+4) 256
Calculation of water
consumption

02C3 | 79 |Pacuer pacxoma I'a3 TOR 12 | 4(+2) 256 |Gv only
IPUPOTHOTO ra3a
Calculation of natural gas
consumption
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full

short

Input | Output
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XRAM
necessary
amount
(bytes)

Note

02FE | D1

Pacuer pacxona
npupoauoro raza (FOCT
30319.3)

Calculation of natural gas
consumption (GOST
30319.3)

raz3TOR

26 |7 (+6)

52

02C1 | 7A

Pacuer pacxona
MeperpeToro napa
Calculation of the
superheated vapour
consumption

[TmapTOR

10 | 6(+4)

256

02C2,
0853

7B,
B9

Pacuer pacxona
HACBIIIEHHOTO Mapa
Calculation of saturated
vapour consumption

HnapTOR

10 | 6(+4)

256

02CA | 7F

Pacuer pacxona rasa c
3aJJaHHBIMH
XapaKTePUCTUKAMHU
Calculation of gas flow
with specified
characteristics

HI'a3TOR

13 | 6(+4)

256

02C4 | 7C

Pacuer pacxona
JTMOKCUIA yTiepoia
Calculation of carbon
dioxide consumption

CO2 TOR

10 | 6(+4)

256

02C5 | 7D

Pacuer pacxona
KHCJIOpoJa
Calculation of oxygen
consumption

02 TOR

10 | 6(+4)

256

02C6 | 7E

Pacuer pacxona
C)KaToro BO3/yXa
Calculation of the
consumption of
compressed air

Bo31 TOR

10 | 6(+4)

256

Calculation of the accumulated flow rate using an integrating number-pulse flow sensor:
Gm,Gv =f(Nuwmr, Tc, Pa6c) for water, vapour, gases; G =f(Numn) in the rest of cases

NPUPOIHOTO ra3a
Calculation of natural gas
consumption

0218 28 |Pacuet pacxoma BOJIbI Bonma nmi 5 4(+4) 256 |Cold, hot
Calculation of water
consumption

021B | 29 [|Pacuer pacxona ["a3 umn 8 2(+2) 256  |Gv only
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Algorithm Name Number of | XRAM
number parameters |necessary Note
Internal | extern Input | Output | amount
(inDB)| al full short D 2) (bytes)
02FD | DO |Pacuer pacxona I'az Gu 22 | 6(+2) 36
npupoasoro raza (I'OCT
30319.3)
Calculation of natural gas
consumption (GOST
30319.3)
0219 | 2A |Pacuer pacxoma [Trap umm 5 4(+4) 256

NePErpeToro mnapa
Calculation of the
superheated vapour
consumption

021A, | 2B, |Pacuer pacxona Hnap nmn 5 4(+4) 256
0851 | B7 |naceblmieHHOrO napa
Calculation of saturated
vapour consumption

024C | 4C |Pacuer pacxoaa rasac HI'a3 umn 6 4(+4) 256
3a/IaHHBIMH
XapaKTePUCTUKAMU
Calculation of gas flow
with specified
characteristics

0815 | A9 |Pacuer pacxona CO2 umn 5 5(+4) 256
JMOKCHJIA yTIepoaa

Calculation of carbon
dioxide consumption

0816 | AA |Pacuer pacxona 02 nmn 5 5(+4) 256
KHCIIOpOa
Calculation of oxygen
consumption

0252 | 4F |Pacuer pacxona BO3J UMII 5 5(+4) 256

C)KaToro BO3AyXa
Calculation of the
consumption of
compressed air

0810 | 9F |Pacuer pacxona a3ota N2 Gu 5 |19(+10)| 256 |Gv,Gm
Nitrogen consumption
calculation

0811 | AO |Pacuer pacxona aprona Ar Gu 5 19(+10)| 256 |Gv,Gm
Argon consumption
calculation

0812 | Al |Pacuer pacxoaa Bonopona | H2 Gu 5 [9(+10)| 256 |Gv,Gm
Hydrogen consumption
calculation

0813 | A2 |Pacuer pacxona C2H2 Gu 5 | 9(+10) 256 |Gv, Gm
anetuiieHa Acetylene
consumption calculation
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Algorithm Name Number of | XRAM
number parameters |necessary Note
Internal | extern Input | Output | amount
(in DB)| al full short D 2) (bytes)
0814 | A3 |Pacuer pacxona ammuaka | NH3 Gu 5 [ 9(+10) 256 |Gv,Gm
Ammonia consumption
calculation
02F7 | 98 |Pacuer pacxona cmecu Cwml'a3 Gu 23 | 9(+10) | 512 |Gv,Gm
ra3oB
Calculation of gas mixture
consumption
02F4 | 95 |Pacuer BmaxxHOTO Hedl'azlm 19 [5(+10)| 1024 |Gv,Gm

He(TIHOTO raza
Calculation of wet
petroleum gas

02F9 | C9 |Pacuer cxumxenHoro raza | Cxlazlim 9 4(+9) 62 |Gv,Gm
(xunkas daza)
Calculation of liquefied
gas (liquid phase)

021C | 2C |lIpousBonbHbIN cueTuuk |JIr00 umn 2 2(+2) 16
Custom counter
021D | 2D |Pacuer pacxona Onektp 1 2 2(+2) 16

AIIEKTPOIHEPTUH TI0
onHoTapudHOU cxeme
Calculation of electricity
consumption on a single
rate scheme

021E | 2E |Pacuer pacxona Onextp 2 Individuals
3JEKTPOIHEPTUH 11O 3 6(+4) 40  |(with holidays)

020E | 8E |aByxTapu(pHOI cxeme Dnek 2T Legal entities
Calculation of power (without
consumption in a two-rate holidays)
scheme

021 F | 33 |Pacuer pacxona Onektp30 4 6(+4) 256
3neKTposHepruu ¢ 30-
MUHYTKaMHU

30-minute power
consumption calculation

Calculation and accumulation of thermal energy

019C 1C |Pacuert sHTanbIHNH OHT BOJBI 2 1 4 Function from
ropstueii Boabl Tc, Pabe
Calculating the enthalpy of
hot water

019D | 1D [Pacyer sHTasnbnuu OHT nmap 2 1 4 Function from
IIEpErpeToro napa Tc, Pabe
Calculation of the
superheated vapour
enthalpy
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(bytes)

Note

019E, | 1E,
0855 | BB

Pacuet sHTANMLIMHN
HACBIIIEHHOTO Mmapa
Calculation of saturated
vapour enthalpy

OHT HOap

2 1

4

Function from
Tc, Pabc

01A1 | D7

OTUJICHTIINKOJIb,

YU CJIOUMITYJIbCHBIN
natunk Ethylene Glycol,
Pulse Sensor

Srnkoald

8 | 10(+6)

76

By mass flow
and
temperature

01A2 | D8

OTUJICHTIINKOJIb,
MOIITHOCTHOH JaTYHK
Ethylene glycol, power
sensor

SrikoaM

8 | 10(+6)

76

By mass flow
and
temperature

2F
C4

0220,
12204

TeruoBast Heprus B
TpyOOIpoBOIE
OTHOCHUTEJIBHO XOJIOAHOTO
UCTOYHHUKA

Thermal energy in the
pipeline relative to a cold
source

Temno tp
Qtp oTKN

4 | 2(+2)
2(+2)

W

4*4
4*4

By mass flow
and enthalpy

0221,
12214

30
(O]

TennoBas sHeprus B
3aKpBITON BOASHOM
CHCTEME OTOIUICHUS
Thermal energy in a closed
water heating system

3akp Ten
Qzakp

7 | 4+2)
8 | 4(+2)

4(+2)
4(+2)

0222,
12224)

31
C6

TeruoBast sHeprus B
OTKPBITON BOASHON
crCcTeMe OTOIUICHUS
Thermal energy in open
water heating system

Otxkp Ten
Qotkp

(o¢]

10(+8)
9 |10(+8)

18*4
18%4

By mass flow,
temperature
and pressure

42
C7

02B2,
12B24)

Tennosast sneprust  BC
CYyMMapHO€ ¢ yTeUKaMH
Total gas-air mixture
thermal energy with leaks

I'BC+yteu
Qrec yT

6 | 9(+1)
7 [ 10(+1)

17*4
17*4

Other operations

0200 | 32

Pacuer n makomieHue
BPEMEHU HCIIPABHOM U
HEHCIIPaBHON paboTHI y31a
ydera

Calculation and
accumulation of time of
serviceable and
malfunctioning operation
of the accounting unit

Bpewm pa6

1 [ 4(+4)

8*4
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0201 1A BeiOop Tapuda mnpu Rate 5 1 4*4
IBYXTapu(HOM yueTe
Tariff selection for two-
rate accounting
0289 | OE |O6benunenue 32 6utoBbix | Tapud 32 1 8
0299 67 |mapameTpoB B 4- C6op Out 33 8
0alTOBBIH
Combining 32 bit
parameters into 4-byte
028B | 40 |ApxuB coObITuit CoburC 2 7 3*256*4
II0JIb30BATENS +8
User Event Archive
Auxiliary floating-point operations
0121 80 |IlepexitouaTens MepeKI 3 1 4
Switcher
02B3 81 |Utenue snementa maccusa | Ut anem 2 1 -
Reading array element
Accumulation, averaging and archiving over time intervals
028A | 36 |HaTerpupoBaHue Wuterp 1 1(+2) 12
Integration
0223 34 |Hakomnnenue pacxona Haxomnnen 1 8(+8) 18*4 |By estimated
(J1r060T0 UHTETPUPYEMOTO intervals,
napamerpa) hours, days,
Accumulation of months
consumption (of any
integrated parameter)
0224 35 |Ycpennenue mapamerpa |YCpenHEH 1 8(+12) | 20*4
Parameter averaging
0844 | 8 F |Cpenues3BeuieHHblii mo  |B3Bemen 2 | 8(+16) | 24*4
pacxojy mapamerp
Flow weighted average
0225 37 |ApxuB mecsues, Ha 12 Apx mecs 1 1 12*4  |From
MECSLEB calculation
Archive of months for 12 dates
months
0235 | 3F |ApxuB mecsues, Ha 48 Apxmec48 1 1 48*4  |From
MECSLEB calculation
Archive of months for 48 dates
months
0226 | 38 |ApxuBcyTok Ha 365/366 |Apx cyTO 1 1 366*4 |From
IHEeHr calculation
Archive of the day for hours
365/366 days
0227 39 |ApxuB yacoB, Ha 16 cytok|Apxuacl6 1 1 384*4
Archive hours for 16 days
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number parameters |necessary Note
Internal | extern Input | Output | amount
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0228 | 3A |ApxuBuacoB, Ha 32 cyTok|Apxuac32 1 1 768%4
Archive hours for 32 days
0229 | 3B |ApxuB 4acoB, Ha 64 cyTok|Apxdac64 1 1 1536*4
Archive hours for 64 days
0233 | 3D |Apxus 30-muHyTOK, Ha 16 |Apx30-16 1 1 768%4
CYTOK
Archive 30-minute, for 16
days
0234 | 3E |ApxusB 30-MHHYTOK, Apx30-96 1 1 4608*4
Ha 96 cyTok
Archive 30-minute, for 96
days
0230 | 3C |ApxuB pacueTHBIX Apx nHTe 1 1 1440*4
UHTEpBaJOB, Ha 1440
3HAYEHUN

Archive of calculated
intervals, for 1440 values

Exchange with other modules via CAN-BUS

AN

027B, | 50, |BBox mapametpa c BB nnaB 2 2 XRAM inout
0290 1 F |mwiaBaromieii 3amsToi BB i dT 3 3
Parameter entry with

floating decimal

AN

027C 51 |BBopg nemoro BBon 2 2 2 2 XRAM input
IBYyX0alTOBOrO mapamerpa
Enter the whole two-byte
parameter

027D 52 |BBopg nemoro Beon 1 2 2 1 XRAM input
0JIHO0aNWTOBOTO MapamMeTpa
Entering the entire one-
byte parameter

027E | 53 |BBopg 6utoBoro mapamerpa|BBoa Out 2 2 - RAM input
Input bit parameter
027F | 54 |BBox 16-puunoro 4- B4 HEX 2 2 4 XRAM input

0alTOBOTO MapameTpa
Entering a hexadecimal 4-
byte parameter

0280 | 55 |BBog mapamertpa Be4Bpem 2 2 4 XRAM input
B (hopmaTe BpeMeHHU
Entering the parameter in
time format

0281 56 |BBog mapamertpa BB4nata 2 2 4 XRAM input
B (hopmare AaTel
Entering the parameter in
date format

0282 57 |BBog uncna umiynscoB  |Beox umn 2 3 8 XRAM input
Enter the number of pulses
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0292

90

BBop uncna uMIiyabcoB
MOJIEPHU3UPOBAHHBIN
Enter the number of pulses
modernized

BB ummn m

3 5

16

XRAM input

0283

58

YacoBoli apXxuB BHEIIHETO
napamerpa, 16 cyTok
Hour archive of external
parameter, 16 days

AYl6BHem

384*4

0284

59

YacoBoii apxuB BHEILIHETO
napamerpa, 32 CyTOK
Hour archive of external
parameter, 32 days

AY32BHem

768*4

0285

5A

YacoBoli apxuB BHEILIHETO
napametrpa, 64 cyTok
Hour archive of external
parameter, 64 days

AY64BHem

1536*4

0286

5B

CyTOuHBIl apXuB
BHEUIHETO MapameTpa
Daily archive external
parameter

ACYTBHem

366*4

0287

5C

ApXHB BHEILLIHETO
napameTrpa Ha 12
MECSIIIEB

External parameter archive
for 12 months

AM12BHem

12*4

0288

5D

ApXUB BHEIIHETO
napameTpa Ha 48
MECSIIIEB

External parameter archive
for 48 months

AMA48BHem

48%4

029A

SE

H3meHeHune 6UTOBOTrO
napamerpa
Change the bit parameter

W3Mm 6ur

029B

SF

N3menenue
YEeTBIPEX0ANTOBOTO
napameTpa
Four-byte parameter
change

W3m OaiT

02B4

82

CunxpoHH3aLHs] BpEMEHU
Time synchronization

Cunxp T

1 -

Calculate extremums for floating decimal parameters

028C

6E

Makcumym
Maximum

MAX

1 18

76

028D

6F

Munumym
Minimum

MIN

1 18

76
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"Metran-33x" Gv, Gm = f (Gnuar, Tc, Pa6c)

Calculation of instantaneous and accumulated consumption using a multi-parametric sensor like

0255 60

Pacuer pacxoma BoibI
Calculation of water
consumption

Bomxa M33

2 [ 9+

256

Cold, hot

0258 | 63

Pacuer pacxona
MIPUPOIHOTO Ta3a
Calculation of natural gas
consumption

I'az M33

5 | 8(+1)

256

Gv only

0256 | 6l

Pacuert pacxona
MEPErpeToro mapa
Calculation of the
superheated vapour
consumption

[Tmap M33

2 | 9+1)

256

025A | 64

Pacuer pacxona
JTUOKCHIA yTaepoaa
Calculation of carbon
dioxide consumption

CO2 M33

2 [11(+D)

256

025B | 65

Pacuer pacxona
KHCJIOpOJia
Calculation of oxygen
consumption

02 M33

2 [11(+1)

256

025C | 66

Pacuer pacxona
CKaToTo BO3AyXa
Calculation of the
consumption of
compressed air

Bo31 M33

2 [11(+1)

256

Algebraic operations

on floating decimal

parameters

0082 | 68

Natural logarithm

Y=InX

0083 69

Logarithmic decimal

Y=IgX

0084 | 6A

Exponent

Y=expX

0081 | 6B

Square root

Y=sqrtX

o0 |00 |O0 |00

0087 | 6C

Power function

Y=X1**X2

—
[\

008C | 6D

Exponentiation

Y=X1**N

N — integral

028E | 41

Kycouno-nuneiinas
anmpOKCUMAITHS
Piecewise-linear
approximation

Kyc-nun

O NN = |t |t |
[ U U N s Y ==y Y

o0 |\ O

Up to 100
segments

01A0 | C8

OueHka pa3HoCTH
Difference estimate
dX=X1-X2

OnenPa3zu

3| 2(+1)

Calculation of consumption and heat dissipation in the refrigeration industry
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02E0

8C

Yraekucnora ;KuaKas,
YU CJIOUMITYJIbCHBIN
natauk Carbon dioxide
liquid, pulse number
sensor

CO2xun 1

5

8(+2)

40

Gv, Gm

02E1

8D

Yraekucnora xujgkas,
MOIITHOCTHOU JaTUYUK
Liquid carbon dioxide,
pOWer sensor

CO2xun M

8(+2)

40

Gv, Gm

02E2

88

[IponuneHrmKosp,
YUCITOUMITYJIbCHBIN
natauk Propylene glycol,
pulse number sensor

I'nmukons 1

12(+4)

64

Gv,Gm, Q

02E3

&9

[IponiieHrIMKoNb,
MOIITHOCTHOH JaTUYUK
Propylene glycol, power
sensor

I'nukonsM

12(+4)

64

Gv,Gm, Q

02E4

8A

AMMHAK KUIKUH,
YUCITOUMITYJIbCHBIN
JaTauk Ammonia liquid,
pulse number sensor

Ammuaxk 1

12(+4)

64

Gv,Gm, Q

02ES5

&B

AMMHAK KAIKUH,
MOIITHOCTHOH JaTUYUK
Ammonia liquid, power
sensor

Ammuak M

12(+4)

64

Gv,Gm, Q

Principle of the method of measurements using ANNUBAR 485 averaging pressure tubes.

natuuk Petroleum
products, pulse number

0830 BO |Bona BogaANN 8 8(+4) 128*4 |Gv, Gm
Water

0831 | Bl |Ilap neperpertsiii [TITapANN 8 8(+4) | 128*4 |Gv, Gm
Superheated vapour

0832, | B2, |[Tap HacbIIEHHBII HITapANN 8 8(+4) | 128*4 |Gv, Gm

0854 | BA |[Saturated vapour

0833 | B3 (|["a3 mpupoaHbIii I'a3 ANN 12 | 6(+2) | 128*4 |Gv
Natural gas

02F2 | D3 |I'as npMpPOIHEM I'a3 ANN 26 | 5(+2) 36 |Gv
(I'OCT 30319.3)
Natural gas
(GOST 30319.3)

0834 | B4 |Bo3myx Bo3zg ANN 9 7(+2) | 128*4 |Gv, Gm
Air

Calculation of consumption of petroleum and petroleum products

0860 | BC |Hedtenpomykrsl, Mazythmn 5 7(+2) 8*4 |Gv, Gm

YUCIOUMITYJTbCHBIN without P
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| \sensor \ \
Table B.2 continued
Algorithm Name Number of | XRAM
number parameters |necessary Note
Internal | extern Input | Output | amount
(inDB)| al full short b 2) (bytes)
0861 | BC |Hedts u Hedrenpomyxtsl, [HedpmmtP 7 7(+2) 8*4 |Gv, Gm
YUCITOUMITYJIbCHBIN accounting t
natuuk Petroleum and and P
petroleum products, pulse
number sensor
0862 | BD |[Hedtp u Hedrenponyktel, [HepMonrtP | 5 9(+2) 9*4  1Gv, Gm
MOIITHOCTHOU JTaTYUK accounting t
Petroleum and petroleum and P
products, power sensor
Flow calculation with ISA 1932 nozzle
02A7 | CO |Bonma Boma UCA 8 8 8*4 |Gv, Gm
Water
02A8 | C1 |Ilap meperpetsiit [MITap UICA | 8 8 8*4 |Gv, Gm
Superheated vapour
02A9 | C2 [Ilap HachIILIEHHBIN HIlap UICA | 9 8 8*4 |Gv,Gm
Saturated vapour
Algorithms of SCADA
0863 | D9 |dy6mupoBannsiii curHan 1 |[y6aCurl 12 3 9
Duplicate signal 1
0864 | DA |dyGaupoBanusiii curnain 2 [[yonCur2 17 5 9
Duplicate signal 2
NOTES:

—_—

failure.

Number of constants is indicated in brackets
. The number of auxiliary internal parameters is indicated in brackets.
In algorithms with numbers like 02Ah, there is an additional output parameter of algorithmic

Government of the Russian Federation No. 1034 of 18.11.2013.

Comply with the ‘Rules of commercial accounting of heat energy’, introduced by the
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ANNEX C (reference) - Binary and hexadecimal codes

Table C.1 — Binary codes for hexadecimal numbers

hexadecim | binary || hexadecim | binary |[|hexadecim | binary || hexadecim | binary
al number code al number code al number code al number code
0 0000 4 0100 8 1000 C 1100
1 0001 5 0101 9 1001 D 1101
2 0010 6 0110 A 1010 E 1110
3 0011 7 0111 B 1011 F 1111

Hexadecimal numbers are a shortcut for writing binary codes. Each data byte consists of eight
binary digits (bits), numbered from right to left from 0 to 7 (0 lower order, 7th order upper order).
Every four binary digits are called a tetrad, which can be displayed in hexadecimal form. A byte
consists of two tetrads, on the right (binary digits 3-0) is minor, on the left (binary digits 7-4) is
greater. Thus, each byte is represented by two hexadecimal digits. In the hexadecimal image of
parameters consisting of several bytes, bytes are numbered from left to right: the leftmost byte has the
conditional number 0, the rightmost byte has number 1 in two-byte parameters and number 3 in four-
byte parameters (see Table B.2).

The transition from hexadecimal to binary encoding and vice versa can be performed using
table C.1. For example, in hexadecimal form, bytes are displayed as AS5. Using data from rows "A" and
"5" of table C.1, we obtain the binary number 1010 0101, containing codes "1" in bits 7,5,2,0 and
codes "0" in the other bits.

Table C.2 — Location of bytes and binary digits when displaying hexadecimal numbers

Single byte
byte
716]5[4]3[2]1]0
Two byte
Byte 0 (left) Byte 1 (right)
7165432 1{0f1{1|L{1|1[1]9]|8
41312]1]0
Four byte
Byte 0 (left) Byte 1 Byte 2 Byte 3 (right)
716150432 1[0)1{1j1[1|J1{1[9(8|2|2 2111 1]1 3121212222
5(4(3[2]1]0 3/2[110}J9[8]7]6[1]0[9]|8]7]|6|/5]4
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ANNEX D (reference) - Calculation errors
Table D.1 — Limits of permissible fractional error of calculation (8n)
Calculation Flow Algorithm o, %
parameter measurement Medium inthe DB | volume | weight
method
Consumption and MT of water 0214, 0218 |+ 0.0001 |+0.02
volume and mass of| consumption or | superheated vapour | 0215, 0219 |+ 0.0001 |+ 0.001
the medium, m*h, Vo'lume ‘with saturated vapour 0216, 021A [+ 0.0001 |+0.014
m?, t/h (kg/h), t ul}lﬁed ’output natural gas 0217, 021B |+ 0.003 |+ 0.004 D
(kg) signals’ with 02FC, 02FD[+ 0.001 |+ 0.001 V
(for gases - linear -
consumption and | characteristic ai 0249, 0252 |+ 0.003 £ 0.003
volume reduced to oxygen 0826, 0816 |+0.001 |+ 0.001
standard carbon dioxide 0825, 0815 |+ 0.001 [+ 0.001
conditions, m*/h, petroleum gas 02F5, 02F4 |+ 0.001 |+ 0.001
m?) 0818, 0819
nitrogen 0810, 0820 |+ 0.005 |+ 0.005
argon 0811, 0821 [+ 0.004 |+ 0.004
hydrogen 0812, 0822 |+ 0.002 |+ 0.002
acetylene 0813, 0823 |+ 0.001 |+ 0.001
ammonia: gas 0814, 0824 |+ 0.004 |+ 0.001
liquid +0.004 |+£0.001
gas mixture 02F7, 02F8 |+ 0.001 |+ 0.001
petroleum, petroleum| 0861, 0862 |+ 0.03 +0.03
products
variable pressure water 0210, 02A0 |+ 0.021 |+ 0.02
drop method at | superheated vapour | 0211, 02A1 |+ 0.008 |+ 0.008
standard saturated vapour 0850  [+0.019 |+0.017
restriction natural gas 0213, 02A3,[+ 0.001 |+ 0.001 D
devices 02FB
(diaphragm) oxygen 0806 |+0.001 |+ 0.001
carbon dioxide 0805 +0.002 |+ 0.003
petroleum gas 02F3, 0817 [+ 0.001 |+ 0.001
nitrogen 0800  |=£0.003 |+0.002
argon 0801 +0.002 |£0.001
hydrogen 0802  [+0.005 |+0.001
acetylene 0803  |+£0.003 |+ 0.001
ammonia: gas 0804  |=£0.001 [+0.001
liquid +0.003 |+£0.003
gas mixture 02F6  |+0.001 |+0.001
using TORBAR water 02C0  |+0.05 + 0.05
averaging superheated vapour 02C1  |£0.05 |+0.05
pressure tube | saturated vapour 02C2  [+0.05 |+0.05
natural gas 02C3  |£0.08 +0.08 1
compressed air 02C6  |+0.1 +0.1
carbon dioxide 02C4  |+0.036 [£0.025
using ISA 1932 water 02A7 |£0.011 |+0.011
nozzle superheated vapour |  02A8  |+0.012 |+ 0.012
saturated vapour 02A9 |+£0.03 +0.033
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Table D.1 continued
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1. In tons of reference fuel.

Calculation Flow Algorithm o, %
parameter measurement Medium inthe DB | volume | weight
method
using the water 0830  [+0.03 +0.03
ANNUBAR | superheated vapour 0831 |+£0.025 |+0.025
flow averaging | saturated vapour 0832 [+0.016 [+£0.016
tube natural gas 0833  [£0.002 [+0.002 "
air 0834  [+0.06 +0.06
IRVIS-K-300 natural gas 02D3  |+£0.026 |£0.026"
flow meter
Heat energy, Gceal, any water 019C+0220 +0.1
MJ superheated vapour | 019D+0220 +0.07
saturated vapour | 019E+0220 +0.13
Electricity, kWh, |Electricity, kWh, 021D, +0.0001
according to 1 and | according to 1 021E
2-rate schemes and 2-rate
schemes
Arithmetic - any 0030 ... + 0.0001
operations on 0038

parameters

Note:

(Revision, Amendment No. 3).
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ANNEX E (reference) — Flow calculation algorithms

P. 105

Table E.1 - Availability of flow calculation algorithms for various media (‘+’ - the
algorithm is available, ‘-’ - there is no algorithm)

Medium

Orifice plate

ISA 1932
nozzle >

Annubar 485

tube

TORBAR tube

Flow meter!

Counter?

Metran-33x

IRVIS flow
meter

Commercial calculations

Water

+

+

+

_|_

Superheated vapour

+

+

Saturated vapour

+

Natural gas

Air

]

Oxygen

Carbon dioxide (gas)

Fl ]

S R S R e B

R

+ 4+ [+ ]|+

Petroleum and petroleum
products ¥

ol N U e B e

ol N U B B e

Nitrogen, argon, hydrogen,
acetylene

+

+

_|_

Ammonia (gas)

Mixture of dry gases

Wet petroleum gas

Gas with desired properties

|+

|+

Electricity

Any medium (in units of
measurement of flow rate)

+

]

Technolo

ical calculati

ons

Propylene glycol

Ethylene glycol

Carbon dioxide liquid

Ammonia liquid

|+ |+

||+

Note:

1) Flow meter: flow rate MT with current or frequency output, the signal value at which is
proportional to the current flow rate.
2) Counter: a flow rate MT or energy meter with a number-pulse output and a given ‘weight’ of
the pulse (or a given number of pulses per unit of flow).
3) Certified for algorithm version 04 only.




