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Safety
WARNING Do not use with media that has an oxygen concentration > 21 % or
other strong oxidizing agents.

This product contains materials or fluids that may degrade or combust in the
presence of strong oxidizing agents.

Do not apply pressure greater than the maximum safe working pressure to the
sensor.
The manufacturer has designed this sensor to be safe when operated using the procedures
detailed in this manual. Do not use this sensor for any other purpose than that stated.

This publication contains operating and safety instructions that must be followed for safe
operation and to maintain the sensor in a safe condition. The safety instructions are either
warnings or cautions issued to protect the user and the equipment from injury or damage.

Use qualified' personnel and good engineering practice for all procedures in this publication.
Maintenance

The sensor must be maintained using the manufacturer’s procedures and these should be carried
out by authorized service agents or the manufacturer’s service departments.

https://druck.com/service

Technical Advice

For technical advice contact the manufacturer.

1. A qualified technician must have the necessary technical knowledge, documentation, special test
equipment and tools to carry out the required work on this equipment.
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Symbols

This equipment meets the requirements of all relevant Eurasian Economic Union technical
[ H[ regulations. The equipment carries the EAC mark.

This symbol, on the equipment, indicates a warning and that the user should refer to the
A user manual.

Druck is an active participant in the UK and EU Waste Electrical and Electronic Equipment
ﬁ (WEEE) take-back initiative (UK SI 2013/3113, EU directive 2012/19/EU).
The equipment that you bought has required the extraction and use of natural resources
for its production. It may contain hazardous substances that could impact health and the
environment.
In order to avoid the dissemination of those substances in our environment and to diminish
the pressure on the natural resources, we encourage you to use the appropriate take-back
systems. Those systems will reuse or recycle most of the materials of your end life
equipment in a sound way. The crossed-out wheeled bin symbol invites you to use those
systems.

If you need more information on the collection, reuse, and recycling systems, please
contact your local or regional waste administration.

Please visit the link below for take-back instructions and more information about this

initiative.
[ 1
u
[
E —ﬂ https://druck.com/weee
L _
Abbreviations

The following abbreviations are used in this manual.
Note: Abbreviations are the same in the singular and plural.

Abbreviation Description

a Absolute

ASCII American Standard Code for Information Interchange
°C Degrees Celsius

atm Atmosphere

bps Bits per second

cmHg Centimetre of mercury

COSHH Control of Substances Hazardous to Health

CR Carriage return

DC Direct current
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Abbreviation Description

EEPROM Electrically Erasable Programmable Read Only Memory
EMC Electro-Magnetic Compatibility
FS Full-scale

ftH2.0 Feet of water

hPa Hecto Pascal

Hz Hertz

inH.0O Inches of water

inHg Inch of mercury

kg Kilogram

kg/cm? Kilogram per centimetre squared
kg/m? Kilogram per metre squared
kHz Kilohertz

kPa Kilo Pascal

Ib/ft? Pounds per foot squared

LF Line feed

LSB Least Significant Bit

mA Milli Ampere

mbar Millibar

mbar a Millibar absolute

mH20 Metres of water

mHg Metre of mercury

mm Millimetre

mmH;0 Millimetres of water

mmHg Millimetre of mercury

MPa Megapascal

MSB Most Significant Bit

MSDS Material Safety Data Sheet
MSL Local meteorological pressure
MQ Mega ohm

n/a Not applicable

Pa Pascal

PIN Personal Identification Number
ppm Parts per million

psi Pound per square inch

QFE Field elevation

QFF Local station pressure, reduced to mean sea level
QNH Nautical height

Copyright 2018 Baker Hughes Company.
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Abbreviation Description

RF Radio frequency

RPT Resonant Pressure Transducer

RS-232 ANSI TIA-232 communication standard
RS-485 ANSI TIA-485 communication standard
TERPS Trench Etched Resonant Pressure Sensor
TTL Transistor-Transistor Logic

uUsSB Universal Serial Bus

\Y Volt

Copyright 2018 Baker Hughes Company.
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1. Introduction

This manual is applicable to 8000 family pressure sensors consisting of the following product
series:

+ [TERPS] 8000, 8100, 8200 and 8300

+  RPS8100 Minicore

The original language of this manual is English.

This manual contains a translation into appropriate languages dependent on the proposed
availability of metrology pattern approval certification for specific member states of the
Commonwealth of Independent States (CIS) and/or the Eurasian Economic Union (EAEU).

This manual has been created to provide installation and operation instructions as required by the
following regulations and standards:

* GOST 2.601-2013: “Unified System for Design Documentation: Exploitative Documents”
* Russian Federation Federal Law 102 on Assurance of Measurement Uniformity
*+ CU TR 020/2011: “Electromagnetic Compatibility of Technical Products”

1.1 Manufacturer

The identified manufacturer of this equipment is:
“Druck Limited”
Fir Tree Lane, Groby, Leicester, LE6 OFH, United Kingdom.
Telephone: +44 116 231 7100; Fax: +44 116 231 7103
Internet: https://druck.com

Each sensor is marked to indicate the country of manufacture.

1.2 Manufacturer’s Representative within the CIS / EAEU
For support and service within the CIS and EAEU, please contact the following business:
“Baker Hughes Hungary Kft”
East Gate Business Park, F2 bld, Fét 2151 Hungary
Telephone: +36 705296544
Email: aleksey.khamov@bakerhughes.com

2. Description

2.1 Purpose

The 8000 family pressure sensors use TERPS (trench etched resonant pressure sensor)
technology and are designed for continuous measurement and conversion of pressure into an
electronic output.

RPS8### models produce a frequency and a diode voltage output. DPS8### models include a
microprocessor to produce a serial digital output.

The sensors are of a modular design, the parameters of which are chosen by the customer at the
time of order.
2.2 Technical Specifications
The sensors are divided into two groups:
a. TERPSB8#00 Pressure Sensor
The sensor has a model number of the form ‘#PS8###-TH-A#H-CH-##-Ht .

Copyright 2018 Baker Hughes Company.
English-8000/8100/8200/8300 Series Instruction Manual | 7


https://druck.com
mailto:aleksey.khamov@bakerhughes.com

Refer to the appropriate 8000, 8100, 8200 or 8300 data sheet for technical specifications and
explanation of the sensor's model number.

Model numbers appended with a four or eight-digit alphanumeric string denote the use of a
customer-specific specification drawing indicating the use of additions or deviations to the
data sheet specification. Refer to the specification drawing if applicable.

b. RPS8100 Minicore Pressure Sensor
The sensor has a model number of the form 'RPS8100-###B'.

The sensor's model number is appended with a four or eight-digit alphanumeric string
indicating the appropriate product specification drawing number. Refer to the drawing for the
specifications of the product.

Each sensor supplied into CIS or EAEU member states is additionally supplied with a 'Passport'
indicating the following information:

. General information: product series; model number; name, address and telephone number
of the manufacturer; serial number; date of manufacture; number(s) of applicable
certificate(s) and declaration(s) of conformity.

» Description, purpose and scope of use

*  Technical description: Selected specifications applicable to the supplied sensor, including
indication of the applicable data sheet and/or specification drawing.

. Complete set of equipment: Indication of the supplied sensor, accessories and
documentation.

»  Service and storage life

*  Manufacturer's warranty

»  Packing certificate

» Certificate of acceptance

*  Forms: For completion by the customer during the life of the pressure sensor.

»  Verification: Statement indicating the procedure for verification of metrological
characteristics and the verification interval.

* Recycling information
2.3 Design and Principle of Operation

2.3.1 TERPS8### Models

The sensor consists of a pressure connector, pressure measuring module, a partially
encapsulated electronics module, and electrical connection facilities, structurally combined in a
cylindrical metal housing.

The pressure connector allows the sensor to be mounted to a pressurized vessel or pipework.

The pressure measuring module consists of a welded metal construction, featuring a metal
diaphragm? (providing a flexible barrier to harsh process media), a glass-to-metal seal (for
electrical connections) and a fluid filled cavity containing a silicon-based micro-machined
resonant structure.

The electronics module is available in two primary variants:

a. DPS variants provide a digitally encoded signal derived from the measured frequency of the
resonant structure as it responds to applied pressure. A variety of digital encoding and
physical interface options are available.

1. 80##, 82## and 83## models only. 81## models provide no harsh process media isolation.

Copyright 2018 Baker Hughes Company.
8 | 8000/8100/8200/8300 Series Instruction Manual-English



b. RPS variants provide a square wave output with a frequency equal to that of the resonant
structure as it responds to applied pressure. An additional output (derived from the forward
voltage of a diode) provides a voltage responding to changes in temperature.

2.3.2 RPS8100 Minicore Models

The RPS8100 Minicore pressure sensor is designed to measure the pressure of non-condensing
dry gas.

The sensor consists of a pressure connector, a silicon-based micro-machined resonant structure
(directly exposed to the measured gas), an electronics module (not encapsulated), and electrical
connection facilities, structurally combined in a cylindrical metal housing.

The pressure connector allows the sensor to be mounted to a pressurized vessel or pipework.

The electronics module is housed in a compartment, separated from the external atmosphere by
glass-to-metal seals.

Low voltage electrical terminals are exposed at the rear of the compartment and are soldered to
a short length of cable for connection to the host equipment.

The sensor provides a square wave output with a frequency equal to that of the resonant structure
as it responds to applied pressure. An additional output (derived from the forward voltage of a
diode) provides a voltage responding to changes in temperature.

The pressure sensor is intended to be incorporated within an original equipment manufacturer's
host product, for which additional technical regulations and standards may be applicable.

2.4 Markings

2.4.1 TERPS8#00 Pressure Sensor
The markings applied to the pressure sensors are in Russian, see Figure 1:

[2] TERPS 8#00 AATYMK JABJIEHUA
[1], [3] #PS B###-TH#-N#-CH-## - ## - ##t###### [5]
[4] +/- ### YHM BNW TOYHOCTb
[6] | € ##t#### ~ HE##HE BEHHHHRHEHERRE $8E O HHEHHHHRR R [9]
[7] | © ### ~ ### B ### wA N ########  DD/MM/YY | [10], [11]
[8] —## ~ +H##°C
[12]
[13] [DRUCK LTD. LEICESTER, LE6 OFH, UK CAENAHO B AHIJIK [14]
1 Logo of Druck.
2 Product description: ‘TERPS8#00 PRESSURE SENSOR'.
3 Model number - To identify the meaning, refer to the product datasheet. If the model number is followed

by four or eight numbers, ‘“##H# or “-#iHHHHHHE , refer to the manufacturer’s specification drawing
E-A3-#Ht or X

4 Accuracy specification: ‘+/- ### PPM FS ACCURACY".

5  Eurasian Conformity mark.

6  Input: pressure range limits and unit of measurement.

7  Input: power supply voltage range and current limits.

8  Ambient temperature range.

9  Output: ‘TTL & DIODFE’, ‘RS232’, ‘RS485’, ‘USB 2.0'.

10 Serial number.

11 Date of manufacture (day/month/year).

12 Reserved for applicable certification markings. Position on sensor may vary.

13 Manufacturer's name and address.

14 Country of assembly: ‘MADE IN ENGLAND’.

Figure 1: Identification, Electrical and Pressure Markings - TERPS8#00
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Other data is possible, which the manufacturer can reflect in the marking, if required by technical
documentation.

2.4.2 RPS8100 Minicore Pressure Sensor

The markings applied to the pressure sensors are in Russian, see Figure 2:

[11,[2] |BH DRUCK LTD. LEICESTER, LE6 OFH, UK
[3] | RPS8100 MINICORE AJATYUK [JABJIEHUA
[4] | RPS8100-###B-#it###i###

[5] | © ## ~ #### rNa abc.
[6] |© 5 ~ 28 B, 3.5 mA EH[
(71, [8] | Mo #####sss DD/MM/YY

[10]

&)

[11] | CAENAHO B AHT/MM

Initials of ‘Baker Hughes’ (BH).
Manufacturer’'s name and address.
Product type: ‘RPS8100 MINICORE PRESSURE SENSOR'.
Model number - The model number is followed by four or eight numbers, ‘-##### or ‘-#HHHHHHE , refer to
the manufacturer's specification drawing E-A3-##H## or #HH#HH#H .
Input: pressure range limits and unit of measurement.
Input: power supply voltage range and current limits.
Serial number.
Date of manufacture (day/month/year).
Eurasian Conformity mark.
0 Area reserved for attachment of a tie wrap securing the pressure transducer’s electrical cable to the
transducer body.
11 Country of assembly.

Figure 2: Identification, Electrical and Pressure Markings - RPS8100 Minicore

AN

2O oo~NO U

Other data is possible, which the manufacturer can reflect in the marking, if required by technical
documentation.

3. Installation & Operation

3.1 General Requirements

When the sensor is received, check the completeness in accordance with the supplied ‘Passport’
document.

To identify the electrical and pressure connections, refer to the product datasheet or, if applicable,
the specification drawing.

Do not use force when installing the sensor. Do not tighten the sensor by rotating the housing.
For this purpose, a hexagon socket for the wrench is provided on the housing.

The ambient temperature and the process media to be measured must not exceed the ranges
specified in the sensor specification.

In the negative temperature range it is necessary to exclude the accumulation and freezing of
condensate in the working chambers and inside the connecting pipelines for gaseous media and
freezing, crystallization of the medium or crystallization from it, of the individual components for
liquid media.

The materials used for the primary enclosure and pressure bearing surfaces are identified in the
product datasheet or, if applicable, the specification drawing. Make sure that the materials are
applicable for the installation.

Before using the equipment, remove the plastic/rubber protection cap from the pressure
connector.

Copyright 2018 Baker Hughes Company.
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The 80##, 82## and 83## are harsh media isolated product. Isolation is achieved by hermetically
sealing the sensor element, see Figure 3, in an oil filled chamber. The weight of this oil gives a g
sensitivity as a pressure offset error.

The 81## is not a harsh media isolated product. The pressure media comes directly into contact
with the sensor element. Care must be taken to ensure the pressure media does not damage the
sensor element. There is negligible change in offset due to mounting position and vibration.

Figure 3: TERPS Sensor Element

To calibrate the 8### Series, the unit is mounted vertically with the pressure port at the lowest
point. Orientation other than this produces a pressure offset error as specified in the data sheet.
The error is most noticeable at lower pressure ranges.

Note: The g-sensitivity will also create an error in a high vibration environment and the unit should
be mounted accordingly.

3.2 Safety Measures

The operation of sensors in systems whose pressure may exceed the overload values specified
in the data sheet or customer-specific specification drawing is not allowed.

Connection and detachment of sensors from the mains supplying the pressure of the medium to
be measured must be done after the shutoff valve is closed from the process and the pressure in
the working chamber is made equal to atmospheric.

The connecting pipes must have a one-way slope (not less than 1:10) from the pressure collection
point up to the sensor, if the medium to be measured is gas, and down to the sensor if the medium
is liquid. If this is not possible, when measuring gas pressure at the lower points of the connecting
lines, it is necessary to install sludge vessels, and when measuring the liquid pressure at the
highest points, install gas collectors.

Selected devices for mounting sensors should be mounted on straight sections, at the maximum
possible distance from pumps, locking devices, elbows, expansion joints and other hydraulic
devices. It is especially not recommended to install sensors in front of the shut-off device if the
medium to be measured is liquid. If there are water hammer effects in the system, it is
recommended to use a sensor complete with a hydraulic shock dampener.

To reduce the temperature acting on the isolation diaphragm when measuring vapor pressure, it
is recommended to use impulse tubes. The impulse tube must first be filled with water.

Copyright 2018 Baker Hughes Company.
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Attach the equipment in a safe configuration that prevents unwanted stress (vibration, physical
impact, shock, mechanical and thermal stresses). Do not install the equipment where it can be
damaged by a material that causes corrosion. Provide additional protection for the equipment if
it may be damaged in service.

When installing power supply and signal wiring, the possibility of condensate entering the sensor
cable entry should be avoided.
3.3 Connecting to a Pressure Source

When mounting the sensor, seal the mating surfaces. Failure to properly seal may affect
performance or calibration accuracy.

Male threaded pressure connectors must not be sealed or constrained against the face at the
base of the thread. The forward cone or flat face should always be used as indicated below.

Depth versions should not be used at hyperbaric pressures above 70 bar (7 MPa) (approximately
700 m of water).

3.3.1 Media Compatibility
The media compatibility of the sensors is shown in Table 1.

Table 1: Media Compatibility
Product Pressure Range Media Compatibility

81## 0 to 3,5 bar Non-condensing dry gases compatible with silicon
0to 0,35 MPa dioxide, fluorosilicone RV adhesive, stainless steel
316L and glass.
80## 0 to 70 bar Fluids compatible with stainless steel 316L and
0to 7 MPa Hastelloy C276.
82## 0 to 70 bar Fluids compatible with Hastelloy C276.
83## 0to7 MPa

Note: Fluid classification complies with European Regulation (EC) No 1272/2008. Statements
comply with European Pressure Equipment Directive 2014/68/EU.

Copyright 2018 Baker Hughes Company.
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3.3.2 Pressure Containment
The pressure containment of the sensors is shown in Table 2.

Table 2: Pressure Containment

Product Pressure Range Pressure Containment
81## 0 to 3,5 bar 7 bar maximum

0to 0,35 MPa 0,7 MPa maximum
80## 0to 7 bar 70 bar maximum
821t 0to 0,7 MPa 7 MPa maximum
83## >7 to 70 bar 200 bar maximum

>0,7 to 7 MPa 20 MPa maximum

3.4 Power Requirements

The sensor should be connected to a stable power supply. The power supply requirements are
shown in Table 3.

Table 3: Power Supply Requirements

Product Supply Voltage (V DC) Supply Current
. 3.5 mA nominal

RPS Versions 610 28 20 mA peak
RS-485 and RS-232 16 mA nominal

) 11t0 28

Versions 32 mA peak

40 mA inal

USB Version Supplied by USB host 0 mA nomina

100 mA peak

3.5 Software

3.5.1 USB Driver

Drivers for the USB sensor are available from FTDI and should auto-install in any Windows® or
Android™ operating system. The USB driver is available to download from the FTDI website:
http://www.ftdichip.com/FTDrivers.htm

3.5.2 LabVIEW Driver

A National Instruments certified LabVIEW driver is available to download from the National
Instruments’ website:
http://sine.ni.com/apps/utf8/niid_web_display.model_page?p_model_id=30206

The driver includes a Virtual Instrument to discover a sensor’s address. Example code snippets
are supplied with the driver.

The LabVIEW driver is plug-and-play compatible with the USB sensor. A USB to RS-485 adapter,
or a USB to RS-232 adapter, can be used to communicate with the RS-485 and RS-232 sensors.
3.5.3 Mobile Application

A TERPS mobile application for Android™ is available for free download from Google Play™. The
TERPS application displays pressure from any USB TERPS sensor.

Barometric TERPS sensors can optionally display the following aeronautical parameters: QFE,
QNH, QFF and MSL.
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3.6 Maintenance

3.6.1 Visual Inspection

Inspect the product for damage and corrosion. Any damage to the product must be assessed. If
the housing is no longer sealed against water and/or dust, the product must be replaced.

3.6.2 Cleaning

Clean the case with a damp lint-free cloth and mild detergent.

If the product has been in contact with hazardous or toxic materials, obey all the applicable
Control of Substances Hazardous to Health (COSHH) or Material Safety Data Sheet (MSDS)
references and precautions when handling.

3.6.3 Metrological Characteristics

The metrological characteristics of the product correspond to the declared values during the inter-
testing interval, if the consumer observes the storage, transportation and operation rules
specified in this manual.

3.6.4 Adjustment
f WARNING Output Calibration, Full-Scale and Offset adjustment may be

subject to state requirements for verification of metrological equipment.

For some models, the Output Calibration, Full-Scale and Offset settings can be adjusted. For
instructions see Chapter 6, “Programming Guide,” on page 19.
3.7 Storage and Transport

Storage conditions in accordance with GOST 15150: "Machines, Instruments and Other Industrial
Products. Modifications for Different Climatic Regions. Categories, Operating, Storage and
Transportation Conditions as to Environment Climatic Aspect Influence".

Sensors in an individual package are to be transported by any kind of closed transport, in
accordance with the rules of transportation of goods acting on each mode of transport.
3.8 Returned Goods Procedure

To repair or calibrate the sensor, return it to the applicable Druck Service Department.
Please contact our Service Department, and get a Return Authorization number.
Please supply these details:

*  Product (e.g. TERPS8200 Pressure Sensor)

*  Pressure range

+  Serial number

+  Details of defect / work to be undertaken

»  Calibration traceability requirements

*  Operating conditions

3.8.1 Safety Precautions

To prevent possible injury when we receive the product, you must also tell us if the product has
been in contact with hazardous or toxic materials. Please supply the applicable Control of
Substances Hazardous to Health (COSHH) or Material Safety Data Sheet (MSDS) references
and precautions.

Copyright 2018 Baker Hughes Company.
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3.8.2 Important Notice

Service or calibration by unauthorized sources will affect the warranty and may not guarantee
further performance.

3.9 Electromagnetic Compatibility
The pressure sensor complies with Customs Union Technical Regulation no. CU TR 020/2011
“Electromagnetic Compatibility of Technical Products”.

When appropriately installed the sensors meet and exceed the Commercial and Industrial
specifications indicated in Table 4:

Table 4: EMC Standards

TERPS8#00 Series
Models DPSS###-TH-A#-CHAH-##]-...]
Models RPSS###-TH-A#-CHAH-H##]-...]
EN 61000-6-1:2007 EN 61326-1:2013
EN 61000-6-2:2005

EN 61000-6-3:2007 + A1:2011

EN 61000-6-4:2007 + A1:2011

EN 61326-1:2013

EN 61326-2-3:2013

RPS8100 Minicore
Models RPS8100-###B[-...]

3.9.1 Power Supply and Metering

The quality of the power supply and monitoring equipment will directly affect the EMC
performance of the entire system. Since “Druck Limited” has no control over the installation of the
sensor it must remain the responsibility of the user to ensure that the EMC performance of the
system is adequate.

To maintain good immunity from electromagnetic disturbances present on the system power
supply, the power supply should filter any transient interference from the incoming line and
present a clean regulated DC supply to the sensor. The monitoring equipment should likewise be
immune from the effects of electromagnetic disturbances and not impart disruptive signals on the
connections to the sensor.

The sensor is not intended for connection to a DC distribution network.

3.9.2 Cable Type

Due to the small size of the sensor it is unlikely to be directly affected by radiated RF energy. Any
RF energy that gets into the circuit will probably enter via the interconnecting cable.

To minimize the effect of nearby circuits and events, it is necessary to use screened cable
between the sensor and power supply / monitoring equipment. Failure to do so will invalidate the
EMC tests conducted by “Druck”.

The choice of cable type should reflect the environment through which it is going to run. Screened
cable should always be used where electrical noise is present. Good cabling practice will be
reflected in signal quality.

3.9.3 Earthing

For the screening of the cable to be effective, it is essential that the screen or drain conductor is
permanently bonded to earth (ground). This should take place at the monitoring end of the cable
as close to the power supply as practical. Protection should be afforded to any unscreened
section of cable or circuit by means of a screened enclosure.
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4. RPS Pressure Measurement

The RPS version of the TERPS sensor requires the user to measure a frequency and a voltage
to calculate pressure. The TERPS sensor has a very high level of repeatability that needs to be
matched by the measurement system.

Note: Best practice, when measuring a TERPS device, take both the frequency and voltage
measurements together. Where this is not possible, the measurements should be taken as
closely together as possible. Control the environment in which the TERPS is situated so it is not
subjected to sudden changes in temperature and pressure.

4.1 Measuring the Frequency

The frequency of the TERPS sensor element is output as a TTL square wave referenced to
ground in the range of 25 to 40 kHz. The frequency of the square wave needs to be measured to
a better than 6,5 digits (i.e. 30 kHz to better than 0,05 Hz) to allow the sensor to meet quoted
specification.

To make sure the calculated output is correct, the measurement device should be regularly
calibrated (refer to the manufacturer’s instructions) against a traceable standard.

4.2 Measuring the Diode Voltage

The diode signal is referenced to the ‘-VE TEMP’ electrical connection where available, otherwise
the diode signal is referenced to the ‘GROUND’ connection. It is a nominal 0,5 V at room
temperature, and changes with a nominal -2 mV/°C. To achieve the quoted specification of the
sensor this signal must be measured to better than 0,01 mV.

To make sure the calculated output is correct, the measurement device should be regularly
calibrated (refer to the manufacturer’s instructions) against a traceable standard.
4.3 Calculating Pressure

During manufacture, a large number of pressures and temperatures are applied to the sensor to
build-up a mathematical description of its behavior. This data is then used to generate a
polynomial equation that relates the measured outputs from the sensor (bridge output and
temperature output) to the applied pressure.

The following example assumes a 5" order pressure (P°) and a 4" order temperature signal (T4).
If other orders of fit are used, these equations will need to be expanded to suit.

This equation is in the form:
5 4
P=3 S (Kpx-X)y-vy
i=0 j=0

where: P = Applied pressure in mbar
K;j= Calibration coefficient
x = Pressure signal in Hz
= Pressure normalizing factor
=  Temperature signal in mV
= Temperature normalizing factor
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The coefficients K;;, X and Y are printed on the calibration certificate supplied with the pressure
sensor. A sample set is shown in Table 5:

Table 5: Sample Coefficients

Sample Coefficients Sample Coefficients
Coefficient Value Coefficient Value
K00 9,173625E+02 K31 2,975355E-14
K01 -8,654275E-02 K32 -1,591914E-16
K02 3,705644E-05 K33 -3,095734E-18
KO3 -3,071498E-08 K34 0,000000E+00
K04 0,000000E+00 K40 4,689744E-15
K10 3,792730E-01 K41 -1,867269E-18
K11 4,884866E-06 K42 -2,591512E-20
K12 -8,219704E-09 K43 6,066456E-23
K13 -3,283229E-11 K44 0,000000E+00
K14 0,000000E+00 K50 -2,043712E-20
K20 9,252440E-06 K51 -4,652603E-21
K21 4,893925E-11 K52 2,124089E-23
K22 2,872573E-14 K53 3,812421E-25
K23 -1,617304E-15 K54 0,000000E+00
K24 0,000000E+00 X 2,425645E+04
K30 1,185548E-10 Y 5,577031E+02

4.4 Stored Coefficients

The coefficients are also stored internally on a serial EEPROM. See Chapter 8 for details on data
format and communication information.

The internal EEPROM is only available on some electrical connector variants of the RPS8###
series, see data sheet or calibration certificate for electrical connection details.

5. DPS Pressure Measurement

The pressure reading and pressure units are outputted as ASCII text. The reading rate is user
programmable from ten readings per second to one reading per 9999 seconds.

5.1 Serial Data Communications Settings

Bi-directional digital communication, no handshaking, 9600 baud, 8 bit data, 1 stop bit. The
sensor may be used as a single transducer directly connected to a serial interface. It can also be
part of a network of devices using the programmed addressing facility.

5.2 Applications

The sensor may be used as a single transducer directly connected to a serial interface. It can also
be part of a network of devices using the programmed addressing facility.

5.3 RS-485 Connections

Standalone RS-485 electrical connections:

Copyright 2018 Baker Hughes Company.
English-8000/8100/8200/8300 Series Instruction Manual | 17



i. RS-485B (or RS-485 -)

ii. +ve supply

iii. OV supply

iv. RS-485 A (or RS-485 +)
v. Transducer body (screen)

Note: For electrical connections refer to the sales data sheet.
Other connectors available, refer to manufacturer.

11-28VDC
oV Pressure
RS-485A ————— E
RS-485 B
Figure 4: RS-485 Direct Connection
+] |0V +| |0V +] |0V
RS-485 +
RS-485 —
RS-485 O I I I RS-485
Interface Terminator
RS-485
Terminator
Device 1 Device 2 Device 3
Address 1 Address 2 Address 3
Pressure Pressure Pressure
Figure 5: RS-485 Network Connection
5.4 RS-232 Connections
Standalone RS-232 electrical connections:
i. RS-232 Tx
ii. +ve supply
ii. OV supply
iv. RS-232 Rx
Note: For electrical connections refer to the sales data sheet.
11-28VDC
oV Pressure
RS-232 Tx — E
RS-232 Rx

Figure 6: RS-232 Direct Connection
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5.5 USB Connection

Standalone USB electrical connection:

Pressure
Micro-USB socket ———>» <«

Figure 7: USB Connection

The maximum USB cable length is 9 ft 10 in (3 metres). The transducer can be connected to a
PC, or to a mobile device.

Drivers are available for the following operating systems:
*  Android™

*  Linux®

. Microsoft Windows®

5.6 Measuring Pressure

The frequency output from the sensor is counted for a fixed number of cycles by the
microprocessor. Measurement cycles are continuous, each cycle delivers new values of
frequency and temperature. See Section 6.4 for instructions on how to read a pressure
measurement from the transducer.

5.7 Factory Defaults

Transducers are shipped with the following factory defaults (unless alternatives have been
requested):

Table 6: Factory Defaults

Parameter Value

Units mbar, displayed as text after reading.
PIN2 000 (not set)

Address Direct mode

Long error messages Present

Communications Set-up 9600, 8, N, 1

Update rate 1 reading/second

Filter Disabled

User message None

Measurement speed 300 ms to 560 ms

Mode Direct

a. PIN functions are disabled in USB versions. The default PIN value is not applicable for USB
versions.

6. Programming Guide

The commands have been defined for direct mode operation (address 0). In the addressed mode
an address field must be added to the start of the command and reply.
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6.1 Command Summary
The following functions can be performed using the serial link:

Table 7: Command Summary

Group Function Command
Measurement Request current pressure reading R
Request new pressure reading G
Read raw data z
Information Identity and set-up information |
General Set-up Set automa?ic trgnsmission interval. Also A
used to set if units are output as text (*A).
Set device address N
Pressure measurement speed Q
Pressure units U
PIN Set-up? Digital output calibration C
Set full-scale H
User message M
Communication settings (0]
Change PIN P
Set offset S
Command Terminators <CR>
<CRLF>

a. PIN functions can only be queried in USB versions.

i.  Commands are processed on receipt of a <CR> or a 20 second time out. Waiting
20 seconds after entering a valid command has the same effect as a <CR>.

ii. The backspace character deletes typing errors.
iii. The G and R commands cause a text reply.
iv. The *A command causes units to be printed after the pressure reading.

v. All <LF> characters are removed from the incoming string before processing, so
<CR> = <CRLF>. The number of line terminating <CR> or <LF> characters in the reply
message is set using the ‘O’ command.

Table 8: Query Summary

Group Function Query

General Set-up  Automatic transmission interval? A?
Device address? N,?
Pressure measurement speed? Q,?
Pressure units? uU,?
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Table 8: Query Summary

Group Function Query
PIN Set-up? Digital output calibration C,?
Full-scale value? H,?
User message? M,?
Communication settings? 0,?
PIN set? P,?
Offset value? S,?
Factory Set-up Crystal Reference Frequency E,?
(Query only) Load Calibration Coefficients L,?
Analogue/Digital Converter Set-up T,?
Transducer Type and Settings V,?
Write to EEPROM W,?

a. PIN functions are disabled for USB versions.

6.2 Communication Modes

The TERPS smart transducer operates in one of two operating modes: direct and addressed.
These modes are controlled by sending the transducer an address number, see Section 6.3.2 on
page 22.

6.2.1 Direct Mode

The valid address in direct mode is zero. In this mode, the transducer continuously transmits data
at an interval set by the user. Before any command can be sent to the transducer, the data stream
must be stopped by sending a single byte character or back space. The stop character is lost and
not parsed with the instruction. The data stream is stopped for 20 seconds unless further
commands are sent.

Note: On shipment, sensors are set to direct mode as default.

6.2.2 Addressed Mode

The valid address in addressed mode is a number between 1 and 32. In this mode, data has to
be polled from the transducer using the valid address. All devices on the network respond to the
address 0 for the G, R, | and Z commands. The reply timing depends on the address of the
sensor. Each sensor delays its response until all sensors with a lower address have replied.

Note: The 0: command returns only the sensor serial number.

6.3 Command Syntax

A sequence of single letter command, preceded by a space, controls the transducer. Some
commands require one or more numeric values to follow the command letter. The correct number
of parameters must be sent for this particular command. The following command syntax rules

apply:
i. A comma separates all command fields.
ii. The transducer accepts upper-case or lower-case letters.

iii. Numeric values must be entered using a decimal point, not a decimal comma, to separate
the integer and fractional components.

iv. Characters to separate numeric values into tens or thousands must not be used.
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6.3.1 Direct Mode Syntax
Direct mode commands are in the form:

Command: <SPACE><Command>,<P1>,<P2>,...,<Pn><CR>

where: <SPACE> single space
<Command>  single letter instruction
<P1> ... <Pn> numeric values, e.g. 123.456, -1.2345E02, or 1.23456E-03

The following example selects the output update of one reading every 3 seconds:

Command: <SPACE>A,3<CR>

6.3.2 Addressed Mode Syntax
In this mode an address field must be added to the start of the general format as follows:

Command: <SPACE><Address>:<Command>,<P1>,<P2>,...,<Pn><CR>

where: <SPACE> single space
<Address> address of the transducer to send the command
v end of the address field
<Command> single letter instruction
<P1> ... <Pn> numeric values, e.g. 123.456, -1.2345E02, or 1.23456E-03

The following example gets the device at address 1 to transmit pressure:

Command: <SPACE>1:R<CR>
6.4 Measurement Commands

6.4.1 R - Get Reading

This command polls the devices in the network for a reading. Although used mainly in the
addressed mode it can also be used in direct mode.

Command: <SPACE>R<CR>

Reply: <Pressure value><Pressure units><CR>

Result: A new pressure reading is transmitted.

Command: <SPACE>*R<CR>

Reply: <Pressure value><Pressure units><CR>

Result: A new pressure reading and the units of pressure measurement are

transmitted.

Query: n/a

6.4.2 G - Get New Reading and Transmit
This command starts a new “measurement cycle” and, when completed, transmits the reading.
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Command: <SPACE>G<CR>
Reply: <Pressure reading><CR>

Result: Transmission of the reading takes 1.5 times the current measurement
interval set by the Q command.

Command: <SPACE>*G<CR>
Reply: <Pressure reading>,<Units><CR>
Result: Transmission of the reading takes 1.5 times the current measurement

interval set by the Q command.

6.4.3 Z - Read Raw Data

This command sends the last complete “measurement cycle” of the transducer as frequency and
voltage.

Note: The frequency value is proportional to the applied pressure and the voltage is proportional
to the temperature sensed by the diode.

Command: <SPACE>Z<CR>

Reply: <Frequency><Diode voltage><CR>
Command: <SPACE>*Z<CR>

Reply: <Frequency (Hz)><Diode voltage (mV)><CR>

In direct mode changes between automatic transmission mode (see A command) and
transmission of the frequency and voltage. In network mode sends the last complete
“measurement cycle” of the transducer as frequency and voltage.

Query: n/a

6.5 Information Commands

6.5.1 | - Transducer Identity

This command gets the identity and set-up data from the transducer. Either formatting character
can be used with this command.

Command: <SPACE>I<CR>

Reply: <Unit type>,<Serial Number>,<Style>,<Minimum Pressure>,<Maximum
Pressure>,<Manufacture Date>,<Software Version>,<Transmission
Interval>,<Units Sent Y/N>,<Measurement Speed>,<Filter
Factor>,<Filter Step>,<User Message>,<Units>,<Pin Set Y/N>,<User
Zero Y/N> <User Full-scale Y/N><Sensor Serial
Number>,<Checksum><CR>

Command: <SPACE>*I<CR> or <SPACE>I<CR>
Reply: Unit Type = <Unit type>

Serial Number = <Serial Number><CR>
Style = <Style><CR>
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Query:

Minimum Pressure = <Minimum Pressure><CR>
Maximum Pressure = <Maximum Pressure><CR>
Manufacture Date = <Manufacture Date><CR>
Software Version = <Software Version><CR>
Transmission Interval = <Transmission Interval><CR>
Units Sent = <Units Sent Y/N><CR>

Measurement Speed = <Measurement Speed><CR>
Filter Factor = <Filter Factor><CR>

Filter Step = <Filter Step><CR>

User Message = <User Message><CR>

Units = <Units><CR>

PIN Set = <Pin Set Y/N><CR>

User Zero = <User Zero Y/N><CR>

User FS = <User Full-scale Y/N><CR>

Sensor SN = <Sensor Serial Number><CR>

Internal Checksum = <Checksum><CR>

n/a

6.6 General Set-up Commands

6.6.1 A - Auto-send Reading

This command sets the interval between each transmission. The interval can be to one decimal
place, i.e., 1,5 seconds. Entering a negative number causes an error.

Note: Setting this interval to less than the measurement interval (Q Command), causes the
output of the same reading twice or more.

Command:

where: <Interval>

Reply:
Reply:

Result:

Command:

where: <Interval>

Reply:
Reply:

<SPACE>A, <Interval><CR>

is a number between 0,1 and 9999. This is the interval in seconds
between successive transmissions.

None in network mode.

In direct mode:

<Pressure reading><CR>

A pressure reading is transmitted every <Interval> seconds in the format
set in the set-up commands. The interval input is non-volatile.
<SPACE>*A,<Interval><CR>

is a number between 0,1 and 9999. This is the interval in seconds
between successive transmissions.

None in network mode.

In direct mode:
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<Pressure reading><Units><CR>

Result: A pressure reading and the units of pressure measurement is
transmitted every <Interval> seconds in the format set in the set-up
commands. The interval input is non-volatile.

Query: <SPACE>A,?<CR>

Reply: <Transmission interval set>,<Y if Units displayed, N if units not
displayed><CR>

Query: <SPACE>*A,?<CR>

Reply: Interval = <Transmission interval set><CR>

Units = <Yes if Units displayed, No if units not displayed><CR>

6.6.2 N - Set Device (Transducer) Address

This command sets the address of the transducer. A valid address is a number between 0 and

32. Setting the address to zero causes the transducer to go into direct mode. All other address

settings cause the transducer to go into network mode. This command has a secondary function
and uses N,0 or *N,0 to change the length of error messages (where: 0 = direct mode).

Command: <SPACE>N, <New Address><CR>
Reply: n/a
Command: <SPACE>N,0<CR>

where: <New Address> is 0 for direct mode.

Reply: n/a
Result: Changes to short error messages.
Command: <SPACE>*N,0<CR>

where: <New Address> is 0 for direct mode.

Reply: n/a
Result: Changes to long error messages.

In the example command below, the transducer at address 1 is changed to long error messages:

Command: <SPACE>1:*N,1<CR>

Reply: n/a

Query: <SPACE>N,?<CR>

Reply: <Device Address><CR>

Query: <SPACE>*N,?<CR>

Reply: Device Address = <Device Address><CR>
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6.6.3 Q - Set Measurement Speed

This command changes the rate of measuring by changing the number of output cycles counted
for each reading. By default, the transducer counts 16000 cycles per measurement and by
selecting one of six settings (0 to 5), the sample rate can be changed. The highest rate (5) causes
the most electrical noise.

Note: Increasing the Q speed may, for the next two seconds, cause reading errors or 1020 No
Frequency’ error message to be returned.

Command: <SPACE>Q,<Speed setting><CR>

Reply: n/a

Query: <SPACE>Q,?<CR>

Reply: <Measurement Speed><CR>

Query: <SPACE>*Q,?<CR>

Reply: Measurement Speed = <Measurement Speed><CR>

Table 9: Measure Speed Setting

Q %Z?:ir:and Sel::f)?g?/ﬁes Me.as.urement Intervall"’ (ms) G Command
9 Counted Minimum Maximum Fixed Setting

0 64000 1600 2560 4,0

1 32000 800 1280 2,0

2° 16000 400 640 1,0

3 8000 200 320 0,50

4 4000 100 160 0,25

5 2000 50 80 0,25

a. This interval varies between minimum and maximum.
b. Default setting for the accuracy stated in the specification.

6.6.4 U - Set Units
This command sets the units of pressure measurement.

Command: <SPACE>U,<Unit number><CR>

where:  <Unit number> is a number between 0 and 24 used to select the required units.

Reply: n/a

Result: Changes the pressure units of the transmitted reading.
Query: <SPACE>U,?<CR>

Reply: <Unit number><CR>

Command: <SPACE>*U<CR>

Reply: (Interactive)
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Current units are <Units> (<unit number>)<CR>

<CR>

0 - mbar<CR> 13 - mH,O<CR>

1 - Pa<CR> 14 - torr<CR>

2 - kPa<CR> 15 - atm<CR>

3 - MPa<CR> 16 - psi<CR>

4 - hPa<CR> 17 - Ib/ft’<CR>

5 - bar<CR> 18 - inHg<CR>

6 - kglcm?<CR> 19 - inH,04°C<CR>
7 - kg/m*<CR> 20 - ftH,04°C <CR>
8 - mmHg<CR> 21 - mbar<CR>

9 - cmHg<CR> 22 - inH,020°C<CR>
10 - mHg<CR> 23 - ftH,020°C<CR>
11 -  mmHO<CR> 24 - mbar<CR>

12 - cmH,O<CR>
Note: mbar can be selected using codes 0, 21 or 24.

Result: Each of these non-volatile commands changes the pressure units of the
transmitted reading.

Query: <SPACE>*U,?<CR>
Reply: Units = <Unit number><CR>

6.7 PIN Protected Set-up Commands
Note: PIN protected set-up commands are not available on USB models.

6.7.1 C - User Calibration

This command allows the user to perform a two point calibration on the output of the device. The
calibration routine requires two pressures to be applied within the operating extremes and in units
of pressure measurement set in the transducer. The software calculates an offset and gain
correction to all subsequent readings.
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Command: <SPACE>C<CR> or <SPACE>*C<CR>

Reply: (Interactive)

Reply: Enter PIN => (enter PIN)

Reply: “Apply first pressure, then send <CR>" (when stable, send <CR>)

Reply: “Enter applied pressure (<units>)" => (enter pressure value in specified
units)<CR>

Reply: “Apply second pressure, then send <CR>" (when stable, send <CR>)

Reply: “Enter applied pressure (<units>)" => (enter pressure value in specified
units)<CR>

Reply: “Pressure gain = <new pressure gain>"<CR>

Reply: “Pressure offset = <new pressure offset>"<CR>

Reply: “Accept these values? (Y/N) =>(Enter Y or N)

(Y answered) “EEPROM updated’<CR>

(N answered) “Current settings left unchanged”<CR>

(If invalid data entered) “1023 Bad Cal Pres”’<CR>
Command: <SPACE>*C,<PIN>,mode,?<CR>

Non-interactive calibration requires the C command to be used twice, i.e. two calibration
pressures must be entered for a straight line fit. Proceed as follows:

Command: <SPACE>*C,<PIN>,1,7<CR>
where: <PIN> is the PIN of the transducer and ‘1’ is the first pressure value.
Apply pressure 1, when stable send:

Command: <SPACE>C,<PIN>,1,<CR>

Note: Sending *C,PIN,1,7<CR> causes the current stored data for pressure 1 to be sent.
Apply pressure 2, when stable send:

Command: <SPACE>C,<PIN>,2,<CR>

Query: <SPACE>C,<PIN>mode?<CR>

Reply: <Measured>,<Applied><Got first point (Yes/No)><CR>
Query: <SPACE>*C,?<CR>

Reply: “Measured Pressure = <Measured>"<CR>

“Applied Pressure = <Applied>"<CR>
“First Point Done = <Yes/No><CR>
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6.7.2 H - Change Slope
This command changes the slope of the output function of the transducer.
INFORMATION Proceed with caution when using this command.
@ Do not use the H and S commands together.
Use one command and then assess the result before continuing.

The relationship between the applied pressure and the output signal can be shown in graphic
form:

6 —
R
5 7
/
777777777777777777 i
) 4 — 7/
5 4 | New set-point (span)
3 / | using the H command
€ 3 / !
3
= / \0Q® }
= /
o) > ‘
5 ] 7/ & }
2/ |
y \
1 — 7 }
| — New off-set (zero) using
I the S command
\
0 |
| | | |
0 1 2 3 4 5

Applied Pressure

Figure 8: Output to Applied Pressure Graph
If S remains at 0 (the before value) and the H value is changed, the slope “pivots” around zero.
If H remains the same (slope) and the S value is changed the whole slope goes higher or lower

by the S value.
Command: <SPACE>H,<PIN>,<Pressure><CR>

where: <PIN> is the PIN of the transducer.
<Pressure> is the new span pressure.

Reply: n/a

Query: <SPACE>H,?<CR>

Reply: <Slope>,<Set-point><CR>
Query: <SPACE>*H,?<CR>
Reply: Slope = <Slope><CR>

Set At =<Set-point><Units><CR>
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Where the slope is a gradient and set-point is the reading value entered for an applied pressure.

6.7.3 M - User Message

This command sets a user defined message of 16 characters stored in non-volatile memory. Only
ASCII characters 32 to 128 are stored, all others will be removed from the final string. ASCII 0
indicates the end of message and stores this in memory but does not transmit this character. The
<CR> character is transmitted with the message but not stored in memory. Attempting to store
the colon character causes an error ''022 Bad Message'.

Command: <SPACE>M,<PIN>,<Message><CR>
Reply: n/a

Command: <SPACE>*M,<PIN>,<Message><CR>
Reply: n/a

Query: <SPACE>M,?<CR>

Reply: <Message><CR>

Query: <SPACE>*M,?<CR>

Reply: Message = <Message><CR>

6.7.4 O - Communication Settings

This command sets the communications for the transducer. The settings can be either interactive
or non-interactive.

Table 10: Communication Settings

Setting Value

Baud Rate Number between 0 and 6, or an actual rate.
Parity Set with a single letter:

| = Ignore, N = None, O = Odd, E = Even
Character Length 7or8
Stop Bits 1or2
Software Handshaking Y or N (Yes or No)
Termination Characters 12 or 2°

a. Transmitted lines must end in CR, received lines end in either CR or LF.
b. Transmitted lines must end in CRLF, received lines end in CRCR or CRLF or LFLF or LFCR.

Command: <SPACE>0, <PIN>,<Baud Rate>,<Parity>,<Character Length>,
<Stop Bits>, <Software Handshaking>, <Number of Termination
Characters><CR>

Reply: n/a
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Command:

Reply:

Query:
Reply:

Query:
Reply:

Command:

Reply:
Reply:

Reply:
Reply:
Reply:
Reply:
Reply:
Reply:

Reply:

Result:

<SPACE>*0, <PIN>,<Baud Rate>,<Parity>,<Character Length>,
<Stop Bits>, <Software Handshaking>, <Number of Termination
Characters><CR>

n/a

<SPACE>0,?<CR>

<Baud Rate>,<Parity>,<Character Length>,<Stop Bits>,<Software
Handshaking>,<Number of Termination Characters><CR>
<SPACE>*0,?<CR>

Baud Rate = <Baud Rate><CR>

Parity = <Parity - Ignore/None/Odd/Even><CR>

Data Bits = <Char Length><CR>

Stop Bits = <Stop Bits><CR>

Handshake = <Software Handshaking - Yes/No><CR>
Term Chars = <Number of Termination Characters><CR>

<SPACE>*O<CR>
(Interactive)

Enter PIN => (enter PIN)

0o - 19200 bps.<CR> 1 - 9600 bps.<CR>
2 - 4800 bps.<CR> 3 - 2400 bps.<CR>
4 - 1200 bps.<CR> 5 - 600 bps.<CR>
6 - 300 bps.<CR>

Select Baud rate (0 - 6) => (enter selection)

Enter parity ([N]Jone/[llgnore/[E]Jven/[O]dd) => (Enter parity)
Enter number of data bits (7/8) => (Enter number of data bits)
Enter number of stop bits (1/2) => (Enter number of stop bits)
Software Handshaking? (Y/N) => (Enter Y or N)

Number of termination characters (1 = CR, 2 = CRLF) => (Enter number
of termination characters)

Accept these values? (Y/N) => (Enter Y or N)

(Y answered) “EEPROM updated”<CR>
(N answered) “Current settings left unchanged”’<CR>

These settings take effect after switching off then on the power supply for
the transducer.
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6.7.5 P - Change PIN

This command sets the PIN of the transducer that must be used to access the PIN protected
settings. To change this setting the current PIN must be used and can be integers between 0 and
999.

Command: <SPACE>P, <Current PIN>,<New PIN><CR>
where: <Current PIN> is the PIN of the transducer.

<New PIN> is the replacement PIN.
Reply: n/a
Result: The PIN of the transducer changes to new PIN.
Command: <SPACE>*P, <Current PIN>,<New PIN><CR>
where: <Current PIN> s the PIN of the transducer.

<New PIN> is the replacement PIN.
Reply: n/a
Result: The PIN of the transducer changes to new PIN.
Query: <SPACE>P,?<CR>
Reply: (Y if PIN set, N if PIN not set)<CR>
Query: <SPACE>*P,?<CR>
Reply: Pin Set = (Yes if PIN set, No if PIN not set)<CR>

6.7.6 S - Set Offset

This command adds an offset value to the output of the transducer. See Section 6.7.2 on page 29
for more details.

INFORMATION Proceed with caution when using this command.
Do not use the H and S commands together.
Use one command and then assess the result before continuing.

Command: <SPACE>S, <PIN>,<Pressure><CR>

Reply: n/a

Result: The transducer stores the value set with the S command in non-volatile
memory.

Query: <SPACE>S,?<CR>

Reply: <Off-set>,<Set-point><CR>

Query: <SPACE>*S,?<CR>

Reply: Offset = <Off-set><Units><CR>

Set At = <Set-point><Units><CR>
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The transducer stores the value entered as <Set-point>. The H command also uses this set-point
value. To remove the set-point send:

Command: <SPACE>S,<PIN>X<CR>

Result: Clears the set-point value.

6.8 Factory Commands - Query Only

The following command codes can only be accessed using a factory PIN. These command codes
can be queried by the user. The transducer sends the data/settings stored in non-volatile memory
for the queried commands code.

6.8.1 E - Crystal Reference Frequency

This direct mode only command queries the measured frequency of the crystal oscillator.

Command: n/a

Query: <SPACE>E,?<CR>

Reply: <Reference Frequency><CR>

Query: <SPACE>*E,?<CR>

Reply: Reference Frequency = <Reference Frequency>kHz<CR>

6.8.2 L - Load Calibration Coefficients
This direct mode only command queries the calibration coefficients.

Command: n/a
Query: <SPACE>L,?<CR>
Reply: <Coefficient0,0>,<Coefficient 0,1>,<Coefficient0,2>,<Coefficient

0,3>,<Coefficient 0,4>,<Coefficient 1,0>, ... ,<Coefficient
5,3>,<Coefficient 5,4>,<Frequency Offset>,<Diode Offset>,<Calibration

Date><CR>
Query: <SPACE>*L,?<CR>
Reply: K[0][0] = <Coefficient 0,0><CR>

K[O][1] = <Coefficient 0,1><CR>
K[0][2] = <Coefficient 0,2><CR>
K[0][3] = <Coefficient 0,3><CR>
K[0][4] = <Coefficient 0,4><CR>
K[1][0] = <Coefficient 1,0><CR>

K[5][3] = <Coefficient 5,3><CR>
K[5][4] = <Coefficient 5,4><CR>
<CR>

Frequency Offset (X) = <Frequency Offset> Diode Offset (Y)= <Diode
Offset><CR>
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Serial Number = <Serial Number> Calibration Date= <Calibration
Date><CR>

Curve Fit = <X order> x <Y order><CR>
<CR>
Type <CR> to continue<CR> (Waits 20 seconds or for CR)

6.8.3 T - Analogue/Digital Converter Set-up

This direct mode only command queries the internal analogue to digital converter used to
measure the ambient temperature value.

Command: n/a

Query: <SPACE>T,?<CR>

Reply: <Diode Calibration><CR>

Query: <SPACE>*T,?<CR>

Reply: Diode Cal = <Diode Calibration><CR>

6.8.4 V - Transducer Type and Settings
This direct mode only command queries the transducer type, pressure range and serial number.

Table 11: Transducer Settings

Setting Description

Type 5 Character text string.
Serial Number ‘AA/1/2’ format.
Sensor Serial Number Serial number is a 7 digit integer.
Style G for Gauge, A for Absolute.
Pressure Unit Number 0 to 24, see the U command.
Minimum Pressure Real number in pressure units.
Maximum Pressure Real number in pressure units.
Command: n/a
Query: <SPACE>V,?<CR>
Reply: <Type>,<Serial Number>,<Sensor Serial Number>,<Style>,<Pressure

Unit Number>,<Minimum Pressure>,<Maximum Pressure><CR>

Query: <SPACE>*V,?<CR>
Reply: Type = <Type><CR>
Serial Number = <Serial Number><CR>
Sensor SN = <Sensor Serial Number><CR>
Style = <Style><CR>
Minimum Pressure = <Minimum Pressure> <Pressure Units><CR>
Maximum Pressure = <Maximum Pressure> <Pressure Units><CR>
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6.8.5 W - EEPROM Query
This direct mode only command queries the entire contents of the non-volatile memory.

Command: n/a

Query: <SPACE>W,?<CR>

Reply: <Byte 0>,<Byte 1>,<Byte 2>,<Byte 3>,<Byte 4>, <Byte5><Byte 6>, ...,
<Byte 510>,<Byte 511><CR>

Query: <SPACE>*W,?<CR>

Reply: 000=> <Byte 0>,<Byte 1>, ... ,<Byte 15><CR>

010=> <Byte 16>,<Byte 17>, ... ,<Byte 31><CR>

OF0=> <Byte 240>,<Byte 241>, ... ,<Byte 255><CR>
<CR>

Send <CR> to continue<CR>

(Waits 20 seconds or for CR)

100=> <Byte 256>,<Byte 257>, ... ,<Byte 271><CR>

1F0=> <Byte 496>,<Byte 497>, ... ,<Byte 511><CR>
Send <CR> to continue<CR>
(Waits 20 seconds or for CR)

6.9 Error Messages
Error messages are generated from the following sources:

6.9.1 Incorrect User Command

In a command string, the transducer accepts correct commands and rejects incorrect commands.
An incorrect command causes the transducer to send an error message related to the command.

The form of the error message:
Reply: ERROR nn
Where nn is a decimal number, detailed in Table 12 on page 36.

6.9.2 Transducer Fault

A transducer fault sends an error message blocking the transmission of pressure data and
sending the fault message in place of data.

An applied pressure, 5% of span out of the calibrated range, causes:
Reply: *Over Pressure*

Reply: *Under Pressure*

A damaged transducer or no frequency output from the transducer causes:
Reply: ¢ NO RPT ****
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7. Fault Finding

Error Message

Table 12: Fault Finding

Probable cause

Action

1001 Buf More than 30 characters sent without an Send 30 delete characters followed by an
Overflow end of the line character. end of line to clear the buffer.

1002 EEPROM  Failure of non-volatile memory. Return to Druck for repair or replacement.
Error

1004 Bad Command character not recognized. Check command string sent. Check the
Command serial interface connection.

1005 Bad Char

lllegal character sentin a command
string.

Check command string sent is valid.
Check the serial interface connection.

1006 Bad
Param(s)

Invalid parameters sent in command
string - out of range, too long, wrong type
etc.

Check command string sent.

1008 Bad Format Invalid formatting character sent in

command string or command is
interactive.

Check command string sent requires a
valid formatting character.

1009 Miss’'g At least one of the required parameters  Check command string sent.

Param missing from command string.

1010 Invalid PIN  Incorrect PIN for the command sent. Check command string sent.

1011 Bad Value  Out of range value sent to the transducer. Send in range value.

1012 Bad BUS Command sent to transducer in Network Send this command with transducer in
Cmd mode. Direct mode.

1013 Cal Error

Corrupt calibration data detected,
transducer pressure measurement
unreliable.

Return to Druck for recalibration.

1014 Press
Range

Corrupt calibration data detected,
pressure range not known, transducer
pressure measurement unreliable.

Return to Druck for recalibration.

1015 Under Press Pressure applied below calibrated limit.

Check for system fault where transducer is
installed.

1016 Over Press Pressure applied above calibrated limit.

Check for system fault where transducer is
installed.

1017 Bad Global

Command sent to the transducer as a
global 0: command not valid as a global
command in network mode.

Send the command to each transducer in
turn, using correct address in place of
global 0.

1018 Bad
Response

Invalid value entered in response to a
prompt normally happens with inactive
commands.

Repeat command with valid values in
response to each prompt.

1019 Timed Out

Key not pressed in the specified time
period (usually 20 seconds) normally
happens with inactive commands.

Repeat command, entering response in
less than 20 seconds between each
character and send carriage return within
the specified time.

1020 No
Frequency

Change of measurement speed, see
Section 6.6.3 on page 26.

Wait for 2 seconds, if fault remains return to
Druck for repair or replacement.
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Table 12: Fault Finding

Error Message Probable cause Action

1021 Bad Error occurred in memory check sum. Power cycle sensor, if fault remains return
Checksum to Druck for repair or replacement.

1022 Bad Erroneous character detected in the Check and re-send message.

Message middle of a message.

1023 Bad Cal Divide by zero error occurred in Check data and repeat calibration.

Pres calibration calculation.

8. RPS EEPROM Format

The EEPROM device in the RPS8### Series is a Microchip 11LC040. The data sheet can be
downloaded from the Microchip website:

http://www.microchip.com

Only the first 511 bytes of memory are defined as follows:

Table 13: EEPROM Format

Address Size Fi Contents
(Dec) (Hex) (Bytes) ield Name (Default) Format
0 0000 1 Data field format code 1 8 bit Integer
2 0002 4 Serial Number 32-bit Integer
8 0008 16 Product ID Code RPS8000 ASCII Text
40 0028 2 Transducer Type ldentifier &h 1F40 16 bit Integer
44 002C 1 Day of calibration - dd 8 bit Integer
45 002D 1 Month of calibration - mm 8 bit Integer
46 002E 1 Year of calibration - yy 8 bit Integer
52 0034 4 Customer Offset term 0 32 bit IEEE
56 0038 4 Customer Gain term 1 32 bit IEEE
64 0040 4 Upper pressure range 32 bit IEEE
68 0044 4 Lower pressure range 32 bit IEEE
72 0048 1 Pressure units code 8 bit Integer
73 0049 1 Sensor type Absolute/Gauge 0/1 8 bit Integer
80 0050 1 Number of pressure coefficients 8 bit Integer

Number of temperature

81 0051 1 coefficients 8 bit Integer
128 0080 4 X - Frequency datum 32 bit IEEE
132 0084 4 Y - Temperature datum 32 bit IEEE
136 0088 4 K00 32 bit IEEE
140 008C 4 K01 32 bit IEEE
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Table 13: EEPROM Format

Address Size Fi Contents
(Dec) (Hex) (Bytes) ield Name (Default) Format
144 0090 4 K02 32 bit IEEE
148 0094 4 K03 32 bit IEEE
152 0098 4 K04 32 bit IEEE
156 009C 4 K10 32 bit IEEE
160 00AOQ 4 K11 32 bit IEEE
164 00A4 4 K12 32 bit IEEE
168 00A8 4 K13 32 bit IEEE
172 00AC 4 K14 32 bit IEEE
176 00BO 4 K20 32 bit IEEE
180 00B4 4 K21 32 bit IEEE
184 00B8 4 K22 32 bit IEEE
188 00BC 4 K23 32 bit IEEE
192 00CO 4 K24 32 bit IEEE
196 00C4 4 K30 32 bit IEEE
200 00C8 4 K31 32 bit IEEE
204 ooccC 4 K32 32 bit IEEE
208 00DO 4 K33 32 bit IEEE
212 00D4 4 K34 32 bit IEEE
216 00D8 4 K40 32 bit IEEE
220 oobC 4 K41 32 bit IEEE
224 00EO 4 K42 32 bit IEEE
228 00E4 4 K43 32 bit IEEE
232 00E8 4 K44 32 bit IEEE
236 00EC 4 K50 32 bit IEEE
240 00F0 4 K51 32 bit IEEE
244 00F4 4 K52 32 bit IEEE
248 00F8 4 K53 32 bit IEEE
252 00FC 4 K54 32 bit IEEE
510 01FE 2 Checksum 16 bit Integer
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Where the entries are in the following number formats:

Table 14: Number Formats

Format Description

8 bit Integer Signed integer

16 bit Integer Signed integer, MSB in lowest address

32 bit Integer Signed integer, MSB in lowest address

ASCII Text Series of ASCII characters

32 bit IEEE 4 byte IEEE-754 floating point number, lowest address holds

sign and exponent, highest address holds LSB of mantissa.

a. All unused locations below 01FE Hex are filled with zero.
All unused coefficients are populated with the value zero.

The check sum is calculated so that addition of all locations between 0 and 01FF Hex will
sum to 1234 Hex.

The list of available values for 0048 Hex, pressure unit code are shown in Table 15.

Table 15: Pressure Unit Codes

Pressure Code Units

0 Not defined
1 mbar
2 bar

3 hPa

4 kPa

5 MPa
6 psi

7 mmH;0
8 inH.0O
9 ftH.0
10 mH.0
11 mmHg
12 inHg
13 kgflcm?
14 atm
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Be3onacHocTb
NPEOYNPEXOEHUE! He ucnonk3osate co cpeaamu, umerowmumm

KOHLIeHTpauuto kucnopoaa > 21 %, 1 ApYyrMuMn CUNbHbIMU OKUCNIUTENSAMMU.
MpoayKT coaepXXUT MmaTepuarnbl UK XXUAKOCTU, KOTOPbIE MOTyT pa3naraTbcs
VN BOCNNaMEeHATLCA B NPUCYTCTBUM CUITbHbIX OKUCTTUTENEN.

3anpelyaeTcs npeBbilaTh MakCUManbHoe 6e3onacHoe pabo4ee paBneHue
AaTyumka.

OTOT AaTuYmK, CNPOEKTUPOBAHHLIN Npon3BoanTeneM, AnseTcs 6e3onacHbIM Npy aKchnyaTaumum
C BbINOMHEHUEM MpoLieayp, ykasaHHbIX B HACTOsILLLEM PYKOBOACTBE. 3anpellaeTcs
MCMonb30BaTh AATUYKK B APYrUX LEnsiX.

B HacTosLwem JoKyMeHTe coepXKaTcst MHCTPYKLMM MO SKChnyaTaummn n 6e3onacHocTu, KoTopble
Heobxoaumo cobntoaaTth ans obecneveHns 6esonacHom paboTbl 1 NoaaepXKaHUs aaTynka B
6e3onacHoM cocTosiHUN. MIHCTpyKUMM No 6e30nacHOCTV NpeACcTaBreHbl B Buae
npenynpexaeHuii nu NpefocTepexeHnin, NpeayCMOoTPeHHbIX A4N1st obecneveHns 3almThl
nonb3oBaTtens 1 o6opygoBaHUsi OT TPaBM UM NOBPEXAEHUS.

3apgeiicTByliTe KBAaNMULMPOBaHHbLIN' NEpcoHan 1 UCNoNb3ynTe Haanexallyto UHXEHEePHY
NpaKTUKy B OTHOLLEHWW BCEX NpoLieayp, YkasaHHbIX B HACTOSILLLEM [JOKYMEHTE.

TexHn4yeckoe 06CJ1Y)KM BaHue

TexHu4eckoe OﬁCJ'Iy)KI/IBaHI/Ie AatymKka JOJKHO OCYLLEeCTBNATLCA C NOMOLLbIO npoueayp
npounssoauTens, KOTopble BbINOJIHAKOTCA YNOJTHOMOYEHHbIMU NpeacTaBUTeNiaMm No CepBUCHOMY
O6CJ'Iy)KI/IBaHI/I}0 unnu otgenamm OﬁCJ'Iy)KI/IBaHI/IFl npounssoaunTena.

https://druck.com/service

TexHnuyeckune KOHCyNnbTauuun

,D,J'IFI nony4YeHna TEXHNYECKNX peKomer,aLu/u?l CBAXUTECH C nNpoun3soanTenem.

1. KBanuduumMpoBaHHbIN TEXHUYECKWUI CNIELMAanWCT JOMMKEH BaaeTb HE06X0AUMBIMY TEXHUYECKUMUN
3HaHNAMU, UMETb COOTBETCTBYHIOLLYYIO [JOKYMEHTaUuto, cneymnanbHoOe UCnbiTaTternbHoe OGOPYHOBEHME "
WHCTPYMEHTbI A4 BbINONHEHNA HeOGXO,ElI/IMbIX paGOT Ha JaHHOM OGOpy,ElOBaHVWl.
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CumBonbI

3Hak OnucaHue

[aHHoe obopyaoBaHue cooTBETCTBYET TPEGOBaHUAM BCEX TEXHUYECKUX HOPM
EBpasuiickoro akoHomu4eckoro cotosa. O6opyanoBaHue nmeeTt mapkmposky EAC.

[aHHbI cMMBONn Ha obopyaoBaHUM O3HaYaeT npeaynpexaeHne n Heo6xoanMMocTb
CBEpUTLCA C PyKOBOACTBOM Monb3oBaTtens.

oTpaboTaBLuei NpoayKkuun B pamkax JupekTnBbl 06 0TX0AaX 3MEKTPUYECKOro
1 anekTpoHHoro obopynosaHus (Waste Electrical and Electronic Equipment, WEEE) (UK
SI2013/3113, anpektusa 2012/19/EC).

[ns nsrotosnexus npuobpeTeHHOro BamMmu o6opynosaHus notpebosanacs gobbiva u
MCNONb30BaHMe NPUPoaHbIX pecypcos. O6opyaoBaHMe MOXET CoaepKaTb onacHble
matepuaribl, OTpULATENBHO BO3AENCTBYIOLLME Ha 30POBLE M OKPYXaIoLLYH Cpeay.

[ns npegoTBpalleHns BbIGpoca Takvix BELLECTB B OKPYXKaKOLLy0 CPeay Y YMEHbLUEHUS UX
BO3JENCTBUSA Ha NPUPOAHbIE pecypchl Mbl NPOCUM CAaBaTb cTapoe 06opyaoBaHuE B
cneuwarnbHble CUCTEMbI NEPepaboTKn. ST CUCTEMbI MOBTOPHO UCMOMNb3YIOT UMK
nepepabaTbiBaloT GOMNbLUMHCTBO MaTeEPUarnoB, U3 KOTOPbIX COCTOUT OTpaboTaBLuee CBOW
cpok o6opyaoBaHue. CUMBON NepeyepkHYTON KOIECHOW MYCOPHOW KOP3WHbI NpeanaraeT
BaM UCMONb30BaTb UMEHHO Tak1e CUCTEMbI.

Ecnu Bac nHTepecyet fononHuTtessHas uHdopmauus o cbope, MOBTOPHOM
MCNONb30BaHUK 1 NepepaboTke, NOXanyncTa, CBSKUTECH C MECTHOW MU PETMOHANBHOM
aAMUHUCTPaLMen No nepepaboTke OTXOA0B.

[ononHutensHasi nHopmauus o6 ytunmusaumm n cnyxbax ytunusauum onybnmkosaHa
Ha Beb-caliTe Mo CCbinKe HUXe.

ﬁ KomnaHusi Druck — akTMBHbIN y4aCTHVK €BPONencKo-6puTaHCcKom nHuumMaTmBbl no cobopy

[ 1

[=].7:4 =]

fa
E —ﬂ https://druck.com/weee

L _

CokpalieHus

B HacTosiLLEM pYKOBOACTBE MCMOMb3YIOTCA CrNeayroLme CoKpaLleHns.

I'Ipumeqaﬂue. COKpaLlleHUa NMeroT TOT XKe CMbICI1 KaK B €UHCTBEHHOM, TaK U BO
MHOXeCTBEHHOM 4ucrne.

CokpalueHue OnucaHune

a Abcon.

ASCII AMepuKaHCKMIN koaeKe CTaHgapToB Af1si obMeHa uHopmaumei
°C Mpagycel Llenbcus

atm Atmocdepa

6ut/c But B cekyHay
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CokpauieHue OnucaHue

CM pT. CT. CaHTumeTp pTyTHOrO CTOn6a

COSHH KoHTponb 3a BellecTBamu, onacHbIMK A1 300pOBbs
BK Bosspart kapeTku

MocT. ToK [MOCTOAAHHBIN TOK

acnnay OnekTpuyeckn cTupaemoe nporpammupyemoe N3y
3MC OnekTpoMarHMTHas COBMECTUMOCTb
M MonHomacwiT.

dyT BOA. CT. Yucno cdyToB BoasHOro ctonba

rMa [ekTonackanb

My lepy

oM Bof. CT. Yucno ArorimMoB BoasiHOMO cTonbta
OIONM pT. CT. Yucno aroriMoB pTyTHOro ctonba

K Kunorpamm

Kr/cm? Kunorpamm Ha kBagpaTHbIi CAHTUMETP
Kr/m? Kunorpamm Ha kBagpaTHbIi MeTp

Ky, Kunorepy

kMa Kunonackanb

hyHT/pyT? Yncno cyHTOB Ha KBagpaTHbIN yT
nc Mopaya cTpoku

H3b HanmeHee 3Ha4nmMbIn 6uT

MA Munnuamnep

mb6ap Munnun6ap

mbap abc. ABCOnNOTHLIN Munnnbap

M BOA. CT. MeTpbl BogsiHoro cronba

M pT. CT. MeTp pTyTHOrO CTONGa

MM MunnuweTtp

MM BOJ,. CT. MunnumeTpbl BogsiHoro ctonba

MM pPT. CT. MunnumeTp pTyTHOro cronba

MMa Meranackanb

C3b Camblii 3HaYMMBbIN GUT

MM MacnopT 6e3onacHocTn MaTepuana
MSL JlokanbHoe atmocdepHoe AaBneHne
MOwm Meraom

H/n He npumeHumo

Ma Mackanb

MVH MepcoHanbHbI NAEHTUUKALNOHHBIA HOMEP
Y/MnH YacTen Ha MUNMMOH
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CokpalueHue OnucaHune

YHT/KB. AtoM  DYHT Ha KBaapaTHbIN AoNM

QFE BbicoTa aspogpoma Hag ypoBHEM Mopsi

QFF JlokanbHoe faBneHve Ha ypoBHE CTaHLMW, CHUXKEHHOE 0 3HaYeHUSt CPeHEro ypoBHS
Mops

QNH BbicoTa Haf ypoBHeM mops

PY PagnovactoTa

PMg PesoHaHcHbIN NpeobpasoBaTtenb AaBneHust

RS-232 CraHgapt ces3v ANSI TIA-232

RS-485 Cranpaprt cssa3u ANSI TIA-485

TERPS Pe30oHaHCHbIN JaTynk 4aBNeHNs C BbITPaBMMBaAHMEM KaHaBOK

TN TpaH3MCTOPHO-TPaH3UCTOPHAas Normyeckast

uUSB YHuBepcanbHasa nocnefosaTtenbHas LWnHa

B BonbT
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1. BBepeHue

HacToswee pykoBOACTBO NpvMeHseTca Ansa AaTtymkos gasneHns cepum 8000, Bkntovas
cnegyoLime cepuv nsgenvn:

+ [TERPS] 8000, 8100, 8200 n 8300

*  RPS8100 Minicore

McxoaHbIM s13bIKOM HACTOSILLIErO PYKOBOACTBA SBNSAETCS aHMNIMACKUIA.

HacTosiLee pykoBOACTBO COOEPXKUT NEPeBO Ha COOTBETCTBYIOLUME A3bIKN B 3aBUCUMOCTH OT
npegnaraemoin AOCTYMHOCTM METPONOrnyeckoro ceptudukara ob yTeepxaeHun Tmna cpeacts
n3MepeHuin Ans onpegeneHHblx rocyaapcte-uneHoB Coapyxectsa HesaBucumbix focyaapcts
(CHI) nvnn EBpasuiickoro akoHoMu4eckoro cotosa (EAIC).

Hacrosiee pykoBoacTBO NpedyCMOTPEHO AJ1S NPeaoCTaBNEHNS UHCTPYKLMIA NO YCTaHOBKE U
aKcnMyaTaumy B COOTBETCTBUM CO CMEAYOLWMMI HOPMaMU U CTaHaapTamu:

+ TOCT 2.601-2013: «EgnHas cuctema KOHCTPYKTOPCKOM AOKYMEHTaL M.
OKcnnyaTaunoHHbIe JOKYMEHTbI»

. denepanbHblil 3akoH Poccuiickon ®epepaummn 102 no obecneyeHnio enHCTBa CPeacTs
n3mepeHunn

TP TC 020/2011: «3OnekTpomarHMTHasi COBMECTUMOCTb TEXHUYECKNX CPeaCTB»

1.1 MpomsBoagutenb
WaeHTndmumpoBaHHbIM NPoM3BOAMTENEM AaHHOrO 060pYAOBaHUS ABNAETCA:
KomnaHus Druck Limited
Fir Tree Lane, Groby, Leicester, LE6 OFH, BenukobpuTtaHus.
TenedoH: +44 116 231 7100; Pakc: +44 116 231 7103
WHTepHeT-canT: https://druck.com
Kaxapln gaTynk nMeeT MapKMpOBKY C ykazaHWeM CTpaHbl MPOM3BOACTBA.

1.2 MNpepctaBuTens npousBoauTens Ha Tepputopumn CHI / EA3C

[Ins nony4yeHns TeXHUYeCKon NoMoLLmM 1 noaaepxku Ha Tepputopun CHIM n EASC cBsbxutech co
crneaywLlen KoMnaHven:

Benkep Xbto3 BeHrpus

BusHec-napk East Gate, sagaHue F2, ®ot, 2151, BeHrpus
TenedoH: +36 705296544

Email: aleksey.khamov@bakerhughes.com

2. OnucaHue

2.1 HasHauyeHue

Ona patunkoB aasneHus cepum 8000 ncnonbayeTtcst TexHonorua TERPS (pe3oHaHcHbIM gaTtynk
[aBneHus), 3T AaTynkn pas3paboTaHbl AN HENpPepbIBHbIX U3MEPEHUA U Npeobpa3oBaHus
[aBreHNs B 3NEKTPOHHbIN BBIXOAHOW CUrHan.

Mogenu RPS8### BbipabaTbiBaloT YaCTOTY M BbIXOAHOW CUrHan HanpshkeHusi. Mogenu
DPS8### Bknto4atoT MUKpOMpoLLeccop A BbIpaboTku nocnenoBaTenibHoOro LMdgppoBoro
BbIXOOHOro cUrHana.

JaTunkn nMetoT Moy NbHYH0 KOHCTPYKLMIO, MapaMeTpbl KOTOPOii BbIGpaHbl 3aKa3yumMkoM npu
3akase.
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2.2 TexHu4Yeckue xapakTepUCTUKU
[atyvkn penatcs Ha ABe rpynnbl:
a. [Oatuuk naBneHusa TERPS8#00

[aTunk nmeeT COOTBETCTBYIOLLNIA HOMEP Moaenu B chopme «H#PS8HHHH-TH-A#-CH-##t-#t».
Cwm. cooTBeTCTBYHOLWMI NUCT AaHHbIX 8000, 8100, 8200 nnn 8300 Ans 03HaKOMMEHUsI C
TEXHUYECKMMM XapaKTepUCTUKaMn 1 NOSICHEHMEM HOMepa MoAeNu gaTymnka.

Homepa mogenei ¢ no6aBneHHON YeTblipex- U BOCbMU3HAYHOWN ByKBEHHO-LMPOBOI
CTpOKOI 0603Ha4aloT UCMOb30BaHME YepTexa crieumpukaLmm 3akasymka ¢ ykasaHmem
MCMONb30BaHWSA LOMONHEHWI UNWN OTKIIOHEHUIA OT cneunduKkauum gaHHbIX. CM. YepTex
cneundurkaummn (Mpu Hanu4un).

b. HOatuuk gpaBneHusi RPS8100 Minicore
[aTtunk nmeeT COOTBETCTBYHOLLMI HOMep Modenu B popme « RPS8100-###B».

K Homepy Mogenu aaTuynka obaeneHa YeTblpex- UM BOCbMU3HauYHas 6yKBeHHO-UMbposas
CTpOKa C yKkasaHneMm COOTBETCTBYHOLLEro HoMepa YepTexa cneundukaumm nagenms. Cm.
YepTex AN 03HAKOMITEHUS C TEXHUYECKMMI XapaKTepUCTUKaMu Usgenus.

K kaxxgomy AaTymky, NoCTaBNeHHOMY Ha Tepputopuio rocyaapcte-yneHos CHI™ nnn EA3C,
[OMOSHUTENBHO NpUNaraeTcsa NacnopT C ykasaHneM cneaytoLuen nHopmaumu:

+  OG6wan nHdopmaums: cepus nsgenvs; HoMmep MoAenu; HauMeHoBaHve, agpec 1 Homep
TenedgoHa NpoM3BoANTENS; CEepUHLIA HOMEP; AaTa NPou3BOACTBa; HOMep (-a)
npMMeHnMOoro (-biX) cepTudukaTta (-oB) U Aeknapaumu (-1i1) COOTBETCTBUS.

*  OnucaHue, Ha3Ha4YeHue u cthepa NpUMeHeHUs

*  TexHU4eckoe onucaHue: BblOpaHHbIE TEXHUYECKNE XapaKTEPUCTUKM, MPUMEHUMbIE K
NnocTaBfIEHHOMY [AaT4MKy, BKITHOYas ykazaHue NpMMEHNMOro NCTa AaHHbIX U/Mnu yepTexa
crneundukauum.

* Komnnekrauus oGopynosava: YKa3aHue noctaBneHHoro gatyumka, ﬂpMHa,EIHE)KHOCTEVI n
OOKyMeHTauunn.

*  Cpok cnyx6bl  xpaHeHUsA

+ TapaHTusA npousBoguTens

. CBugetenbLcTBO 06 ynakoBKe
*  AKT npueMkmu

*  ®opMbI: NpeaycMOTPeHbl AN 3anofHEHNA 3aKa34yMKoM B TeuyeHne cpoka Cryx6bl AaTumka
AaBneHus.

+ ToBepka: 3asBneHne ¢ ykaszaHeM npoLieaypbl MOBEPKY METPONOrMYECKUX XapaKTePUCTUK
1N MEXMNOBEPOYHOro UHTepBana.

*  WHdopmaumsa o BTopu4HoM nepepaboTke
2.3 KoHcTpyKuusi 1 npMHUMN paboTbl

2.3.1 Mopenu TERPSS8#i##

[aTymK cCoCTOUT 13 NPUXKMMHOIO COeANHUTENS, MOAYNSA U3MEPEHNS AABMNEHUS, YaCTUYHO
repMeTUYHOro MoAyns ANEeKTPOHWKN, a Takke BroKOB ANEKTPUYECKUX COeNHEHNI, CTPYKTYPHO
KOMBOUHUPpYEMbIX B LUNMHAPUYECKOM MeTansim4eckoM Koprnyce.

MpWXMMHOW COeaMHUTENb NO3BONSET BbINOMHATE MOHTAX AAaT4MKaA Ha cocyde nof AaBneHnem
unu Tpybonposoae.

Mogaynb n3mepeHusi 4aBneHns BKIMIOYaeT CBaAPHYO MEeTanmM4eckyro KOHCTPYKLMIO C
MeTannmyeckon membpaHoi' (kotopasi obecneunsaeT rmbkuii Gapbep Ans arpeccuMBHOM
TEXHONOrMYeCKon cpedbl), METanNOCTEKMAHHBIM YMNIOTHEHNEM (AN SNEKTPUYECKUX
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COEOVHEHNI) U NOMOCTbHO, 3arnoJyIHEHHOW CpeaoW, C KPEMHUEBOW MUKPOMALLMHHOWM PE30HaHCHOM
KOHCTPYKLMEn.

MO,EI,yJ'Ib QNEKTPOHUKU O0CTYNEeH B ABYX OCHOBHbIX BEPCUAX:

a. Bepcun DPS obecneunBatoT UndpoBO KOAMPOBAHHbIN CUrHan, 06yCnoBneHHbIN
N3MEPEHHOW YacTOTON Pe30HAHCHOWM KOHCTPYKLIMK, MOCKOSbKY OH pearvpyeT Ha
nogasaemoe AaBneHue. [JocTynHO MHOXECTBO ONUMIA LM pOBOro KOANPOBaHWS U
PU3NHECKNX NHTEPIENCOB.

b. Bepcun RPS o6ecneunBaoT NpsAMOYronbHbI BbIXOAHOW CUTHAM C YacTOTOWN, paBHOWM
4YacToTe Pe30HaHCHON KOHCTPYKLIMK, MOCKOMNbKY OH pearvpyeTt Ha nojaBaemoe AaBneHue.
[ononHWTEeNbHbIN BbIXOAHOW curHan (00ycrnoBneHHbI NPsiMbIM HaMNpsXXeHneM avoaa)
obecneunBaeT HanNpsxeHne, KOTOpoe pearnupyeT Ha USMEHEHNs TemnepaTypbl.

2.3.2 Mogenu RPS8100 Minicore

Hatunk paesnexnma RPS8100 Minicore npeaHa3HadeH Anst UaMepeHns gaBrneHus
HEKOHEHCVPYHOLLErOCs CyXoro rasa.

[laTumK COCTOUT U3 NPWKUMHOIO COEAMHUTENS, KPEMHMEBOW MUKPOMALLMHHOWN Pe30HAHCHOM
KOHCTPYKLUM (HanpsiMyto NOABEPXKEHHOW U3MepsieMOMy rasy), MOAY s 3MEeKTPOHUKN
(HerepmMeTnYHOro), a TaKke BIIOKOB ANEKTPUYECKUX COEANHEHWIA, CTPYKTYPHO KOMOUHMPYEMBIX B
LUMAUHOPUYECKOM METaMNMYECKOM Kopryce.

MpYXUMHOWM COEAMHMTENb NO3BOSAET BbINOSHATL MOHTAX AaTyMKka Ha cocyae Noj AaBreHnem
unu Tpy6onpoBoge.

Moaynb aneKTPOHUKM pacronoXeH B oTCeke, OTAENEHHOM OT OKpyXatoLen atMmocdeps! ¢
NMOMOLLIbI0 METANIOCTEKNSAHHBIX YMNOTHEHUA.

HW13KOBOMbTHbBIE 3MEKTPUYECKME 3aXKUMbI NOABEPXKEHbI BHELLHM BO3AENCTBUSM B 3a[HEN YacTu
oTceka M cnasiHbl Ha y4acTke kabens HeGonbLUION ANWHbI AN COeAMHEHMs C 060pyLoBaHNEM
xocrTa.

Jatunk obecneumBaeT NpsMOYrosbHbIV BbIXOAHOW CUrHamM ¢ YacTOTOW, paBHOW YacToTe
PEe30HaHCHOI KOHCTPYKLIMW, MOCKOMbKY OH pearupyeT Ha nofaBaeMoe JaBlieHNE.
[JononHuTenbHbIi BbIXOAHOW curHan (06yCcrnoBneHHbIN NPSMbIM HanpsbkeHueM Anoaa)
obecrneynBaeT HanpsHXeHWe, KOTOPOE pearvpyeT Ha U3MEHEHWsI TEMMEPaTYpbI.

Hatuvk gaesneHus npeaHasHa4yeH and yCTaHOBKM B OCHOBHOE uafenune nponssoantens
OopUrnHanbHoOro oGopyj:loeava, ANA KOTOPOro MoryT npuMeHATLCA AONOSNTHUTENbHbIE
TEXHUYECKNEe HOPMbI U CTaHO4apPTbl.

1. Tonbko mopenw 80##, 82## v 83##. Ins mopeneit 81## He npeaycMoTpeHa U3oNALMS arpeccuBHON
TEXHONOrNYECKOn cpeabl.
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2.4 MapkupoBkKa

2.4.1 Oartuuk paBneHust TERPS8#00
MapKupoBKy, NPUMEHUMYIO A AaTYUKOB AABMEHUS HA PYCCKOM A3blke, CM. Ha PUcyHoK 1:

2] TERPS 8#00 [JATYMK [JABJIEHUS
[11.[3] #PS Bt -TH- At -C— - - WA 5]
[4] +/- ### YHM BMU TOYHOCTb
[B] | € #it##tt#t ~ #iH##H: BHARHAHAHAE #1HH O HHAHHRRR A | [9]
[7]1 | -© ### ~ ### B ### mA No  ##H#HHHH DD/MM/YY | [10], [11]
[8] —## ~ +###°C
[12]
[13] |DRUCK LTD. LEICESTER, LE6 OFH, UK COE/IAHO B AHIIMK | [14]
1 TNorotun Druck.
2  Onwucanue usgenus: « TERPS8#00 JATUMK OABNEHUNAx.
3 Homep mogenu — Ans onpefeneHns 3HaueHus CM. NIMCT TEXHUYECKWX AaHHbIX nagenvs. B cnyyae ecnivn

nocrne HoMepa MOAENV NPedyCMOTPEHbI YEThIPE UMW BOCEMb LGP «-#HHEy nnn «-HHHHHHHHE, o,
YepTex cneumdmkaumn npoussoanTens E-A3-#HHE vnu HHHHHHHHE.

4 XapakTtepucTuku TouHoCTu: «+/- ### UHM BN TOUYHOCTb».

5  3Hak obpalyeHns npoayKumm Ha pbiHke TaMOXEeHHOro coto3a.

6  BxogHoii curHan: npefens! Auana3oHa AaBeHns U eauHnLa N3MepeHns.

7  BxopHOW curHan: AManasoH HanpshKeHUs UCTOYHMKA MUTaHUA W OrPaHUYEHNs ToKa.

8  [vana3soH TemnepaTyp oKpyxatoLein cpeabl.

9  Bbixog: «TTJT W ONOO», «RS232», «RS485», «USB 2.0».

10 CepwiiHbiii HOMep.

11 Jata npoussoAcTtea (AeHb/MecsaLu/roa).

12 MecTo ocTaBneHo Ans ykasaHus NpYMEHNMO cepTUUKaLMOHHON MapKkMpoBku. [MonoxeHne Ha
AaTynKe MOXeT MEHATLCA.

13 HaunmeHoBaHWe 1 agpec Npov3BOAUTENS.

14 CrtpaHa c6opku: « CAENTAHO B AHTINN».

PucyHok 1: OTnMunTenbHas MapKkMpoBKa, MapKMpOBKa 35IEKTPMYECKON YacTh U YacTu noa
npasneHnem - TERPS8#00

Bo3moxxHO Hanuuune NPOYNX AaHHbIX, KOTOPbIEe NPOU3BOAUTEN b MOXET YKa3blBaTb B MAapKMPOBKE,
B Crny4yae ecnu 310 npeyCMOTPEHO B TEXHNYECKON OOKyMeHTauun.
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2.4.2 [Oatuuk paBneHusi RPS8100 Minicore
MapKkupoBKy, NPUMEHUMYIO A4S AaTYUKOB AABMEHUS HA PYCCKOM A3blke, CM. Ha PUCYHOK 2:

[11,[2] |BH DRUCK LTD. LEICESTER, LE6 OFH, UK
[3] | RPS8100 MINICORE JATYUK [NABJIEHUA
[4] | RPS8100-###B-##t###i###

[5] | © ## ~ #### rNa abc.
[6] |[© 5~ 28 B, 3.5 MA EH[

(70, [8] | Mo ##tstssstst DD/MM/YY [0l
[10]

[11] | CAENAHO B AHT/MMN

WHnumans! «Baker Hughes» (BH).
HavnmeHoBaHue 1 agpec nponssoauTens.
Tun usgenus: «RPS8100 MINICORE OATYMK OABNEHUAx.
Homep mogenu - nocne Homepa Moaenv nNpeaycMoTpeHbl YeTbipe Uni BoceMb Lndp «-#HH» nnm «-
HiHHHHEHEY, CM. YepTex cneundmkaumm nponssoantens E-A3-###H# nnn .
BxogHowt curHan: npegens! AnanasoHa AaBeHnsa U eauHNLA U3MepPeHns.
BxoaHow curHan: ananasoH HanpsHKeHA UCTOYHMKA MUTAHWS 1 OrPaHNYEHNA Toka.
CepwuiiHblil Homep.
[ata npoussoacTBa (AeHb/MecsL/ron).
3Hak obpalleHns NpoayKLMM Ha pbiHke TaMOoXEeHHOro cotosa.
0 MecTo octaBneHo Ans kabenbHOM CTSHKKM, PUKCUpYOLLe anekTpuyeckuin kabenb npeobpasoBaTens
faBneHus k kopnycy npeobpasosartens.
11 CrtpaHa cbopku.

PucyHok 2: OTnuuuTenbHaa MapKMpoBKa, MApKMPOBKa 3/1IEKTPUYECKOM YacTy U 4acTu nog
naBneHuem - RPS8100 Minicore

Bo3moxHo Hannune NpPOoYUX AaHHbIX, KOTOPbIE MPOU3BOAUTESTb MOXET YKa3bliBaTb B MapKUPOBKE,
B Cly4vae ecnu 310 npegyCcMoTpeHo B TEXHUYECKON OOKyMeHTaLuunn.

3. YcTtaHOBKa n aKcnnyartauus

AN

=2 ©O©oo~NO U

3.1 Obwue TpeboBaHUA

Mocne nony4vyeHna gat4ymka BbINOJIHUTE NMPOBEPKY KOMMNIEKTaunn B COOTBETCTBUN C
NoCTaBJIEHHbIM NACNoOpPTOM.

Onsa ngeHTMdrKaumMmn anNekTpuyYeckmx CoeanHEHUN 1 COeaUHEHU Noa AaBNieHNEM CM. NUCT
TEXHUYECKMX JaHHbIX U3OENUS UMK, NPU HaNMYUK, YepTex cneumgukaumm.

Mpu ycTaHOBKe AaTyMka He NpUKNafbiBanTe Ype3MepHbIX yCUnuii. He BbINOMNHANTE 3aTSHKKY
JaTyuka nyTem BpalleHus kopryca. [ns aToi uenu Ha Kopryce npedyCMOTPEHO BHYTPEHHEe
LecTurpaHHoe yrnyGneHue nog Kiwou.

TemnepaTypa okpyxatoLLei cpeabl U M3mMepsieMoe 3HadeHne TEXHONOrMYecKon cpeapl He
OOJDKHbI NPEBLILIATL AManasoHbl, ykadaHHbIe B TEXHUYECKUX XapakTepuUcTUKax AaTyvka.

B pamkax guanasoHa oTpuLaTeribHON TemnepaTtypbl HE0GX0AMMO WUCKITIUNTL HAKOMMEHWE U
3amep3aHue koHAeHcaTa B paboumx kamepax v BHYTPU COEAUHUTENbHBIX TPYGONpoBOAoB Ans
rasoobpasHon cpefibl, a TakKe 3aMep3aaHve, KpUCTanIM3aumio cpefbl Unv KpucTanmsaumo
OTAErNbHbIX KOMMOHEHTOB A5 XKMAKON cpesbl.

MaTtepwmanel, ncnonb3yemble A1 NePBUYHBIX MOBEPXHOCTEN KOXYXa 1 NOBEPXHOCTEN,
BOCMPUHUMAIOLLMX JaBneHue, onpeaeneHbl B IMCTE TEXHUYECKMX AaHHbIX U3Aenus unu, npu
Hanuuuu, Ha YepTexe crneundurkaumn. Yoeautech B TOM, YTO AN1S1 YCTAHOBKU NPUMEHSOTCS
COOTBETCTBYlOLLME MaTepuansl.

Mepen ncnonb3oBaHMEM 060pPYA0BaHUS CHUMUTE C MPUXKUMHOTO COEAUHUTENS
NnacTMacCcoBYH/PE3VHOBYIO 3aLLUUTHYHO KPbILLIKY.
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80##, 82## n 83## aBnsaTCA U30enMsamMun, U30NMpOBaHHBIMU OT arpeccyMBHON cpedbl. M3onsauums
obecneunBaeTcs 3a cHeT repMeTM3aumnm afieMeHTa gaTymka B Macro3anofiHEHHOW kKamepe, CM.
PucyHok 3-1. g-4yBCTBMTENBHOCTE NPEACTABMEHA B BUAE NOrPELLHOCTN CMELLEeHUS! AaBneHus
npv Bece aToro Macna.

81## He siBNsieTCcA M3genvem, N3onumpoBaHHbLIM OT arpeccuBHoOl cpeabl. amepsiemas cpeaa
HenocpeacTBEHHO KOHTAKTUPYET C aeMeHTOM AaTymka. Heo6xoaMmMo UCKMIYMUTE BO3MOXHOCTb
NnoBpeXaeHWs aneMeHTa JaTuuka usmepsieMon cpeoil. Bcneacrarne MOHTaXXHOTO NOSNIOXEHUS U
BMOpaunm HabnogaeTcs He3HAYUTENBHOE U3MEHEHNE CMELLIEHUS.

PucyHok 3: 9nemeHT aatunka TERPS

[ns kanuBpoBku cepun 8#HE MOHTaXK YCTAaHOBKM BbINOMHAETCSA B BEPTMKATNbHOM MOMOXEHUN C
HamnopHLIM OTBEPCTUEM B HUXKHEN YacTu. [pyras opueHTaumsi NpuBoOaUT K BOZHUKHOBEHWIO
NOrPEeLLHOCTU CMeLLEeHVs AaBNEeHNs], Kak ykasaHo B NUCTe AaHHbIX. MorpeluHocTb nerde
0BHapYXUTb B pamMKax Ananas3oHOB HASKOTO AaBIEHUS.

MpuMeyaHue. g-4yBCTBUTENIBHOCTb TaKKe MPUBOAUT K BO3HUKHOBEHMIO MOMPELLHOCTM B
YCNOBUSIX BO3AENCTBUSI BbICOKOYACTOTHBLIX BUOPALIMIM, MOHTaX YCTaHOBKM JOMKEH BbINOMHATHCSA
Hagnexawmm obpasom

3.2 Mepbl 6e3onacHocTH

Mcnonb3oBaHve 0aTynkoB B cUcTeMax, B KOTOpPbIX AaBlieHne MOXET NnpeBblllaTb MakCUMarnbHble
3Ha4YeHWs B NNCTE AaHHbIX UNKU YepTexe cneundukaumm 3akasymka HeaonycTtnumo.

[MoaknoyeHre 1 OTKMYeHWe AaTYNKOB OT MarucTpanu, nogarLLen gasneHue cpeasbl,
noanexatien N3MepPEeHU0, AOJMKHbI NPON3BOAUTLCA NOCIe N3onAUnMn OTCEYHOro KnanaHa ot
npouecca n goseeHna AaBreHna B paﬁoqeﬂ Kamepe o0 aTMocepHoro.

CoeaunHnTenbHbIe TPYyObl AOMKHBI UMETb OAHOCTOPOHHUIA YKIMOH (Mo kpanHen mepe, 1:10) oT
TOukM cbopa AaBfeHNst B HaNpaBneHny BBEPX AaTuuka, ecrii UsMepseMoii Cpefon ABnsieTcs
ras, u B HanpaefeHUM BHU3 [0 AaTyuKa, eCrv cpeon SBnsieTcs Xuakoctb. Ecnv ato
HEBO3MOXHO, TO ANl U3MEpPEeHWs1 aBMeHNs ra3a B HaMBbICLUMX TOYKaX COEAUHUTENbHBIX NTMHUN
cnefgyeT yCTaHOBUTb MPUEMHMKM LWNama, a aAns U3mMepeHusi aBfeHns XXUOKOCTM B HauBbICLLINX
TOYKax crneayeT yCTaHOBUTb ra3ocBOpHUKU.

BbIGpaHHble YCTPOWCTBA A1 MOHTaXa AaT4MKOB JOMKHbI YCTAHABNMBATLCS HA NPSMbIX
yyacTkax, Ha MakcMmasibHO BO3MOXHOM PACCTOSIHUM OT HACOCOB, (PUKCUPYIOLLMX YCTPOMCTB,
KOINEH, KOMMNEHCATOPOB W APYIMX rMapaBnuyeckux yctponcts. OcobeHHO He pekoMeHayeTCs
yCTaHaBnm1BaTb AATYMKU HANPOTMB OTCEYHOTO YCTPOWCTBA, €CNN M3MepPSieMOii cpeloi SBRseTCs
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XugkocTb. Ecnu B cucteme HabnogaoTcs ruapaBnuyeckue yaapbl, BMECTE C AAaTYNKOM
peKkoMeHZyeTCs MCMosb30BaTh aMoOpPTMU3aTOP MAPAaBIIMYECKUX YAAPOB.

[ns CHUXKeHWs1 BO3OenCTBUS TemMnepaTypbl Ha M30MSALMOHHY0 MEMOPaHY Npu U3MepeHun
[aBreHns napa pekoMeHayeTcs Ucrnorb3oBaTe UMNynbCHble TpyOku. Mpexae Bcero,
HeobX0AMMO 3anonHUTL UMMYNbCHYO TPYOKY BOAOMN.

3akpenute obopyaoBaHue TakMum obpasom, YToObl M3bexaTb HexenaTenbHbIX HanpsKeHUn
(BMbpauus, drsnyeckoe BO3OENCTBIE, yaap, MEXaHNYECKUE U TEPMUYECKUE HanpsXkeHust). He
cnepyeT ycTaHaBnuBaTh 060pyfoBaHMe B MecTax, B KOTOPbIX BO3MOXHa KOppo3unsi Matepuana.
ObecneybTe AOMOMHUTENBHYIO 3aLLUTY, eCNW eCTb BEPOSITHOCTb NOBPEXAEHNS 060pyA0BaHMS
BO BpeMsi paboTbl.

|_|pVI YCTaHOBKe NMpOBOAKN NUTAHUA U CUrHarnbHOM npoBOaKN HeOGXO,D,VIMO UCKINIOYNUTb
BO3MOXXHOCTb nonagaHna KoHAaeHcaTa B KabenbHbIN BBOA AaTvUKa.
3.3 NoagkntoyeHne K UCTOYHUKY AaBReHUA

I'Ipvl YCTaHOBKE AaT4yuKa ynioTHUTE conparaemMble NOBEPXHOCTU. HenpaBMJ‘leoe ynnoTtHeHune
MOXeT HeraTMBHO CKas3aTbCA Ha Npon3BoAUTENBbHOCTU U TOYHOCTU KaﬂVIGpOBKVI.

MpWXMMHbIE COEAVHUTENW C HAPYXKHON Pe3bGoi He AOMKHbI UMETL YNIIOTHEHUE UNK ObITb
orpaHnyeHbl OTHOCUTENBbHO MOBEPXHOCTU B OCHOBaHUM pe3bObl. BbICTYNaoLWmi KOHYC Unn
nrockas NoBepxHOCTb BCErfa AOMKHbI UCMONb30BATLCS Kak YKasaHo HUKe.

He cnepyeT ncnonb3oBaTb BEPCUM, pacyuTaHHble Ha Gonbluyto rnyouHy, B cnyyasx, korga
H6apomeTpuryeckoe aasneHue npesbiwaeT 70 6ap (7MlMa) (npubnusutensHo 700M noa Bogon).

3.3.1 CoBmMecTUMOCTb C paboynmu cpegamm
CoBMeCTMMOCTb AaT4MKOB C pabounmun cpegamm nokasaHa B Tabnuue 3-1.

Ta6nuua 1: CoBMecTUMOCTb C paboummu cpegamm

Onana3oH
U3penue CoBMecTUMOCTb € pabounmmn cpeaamm
[aBneHus
B1## ot 0 go 3,5 6ap HekoHaeHcupytowmecsi cyxue rasbl, COBMECTUMbIE C
ot 0 1o 0,35 MMa [MOKCUZIOM KPEMHUSI, PTOPCUTUKOHOBLIMM CBSI3YOLLMMU
MaTepuanamm RV, Hepxasetowlel ctanbto 316L u
CTEKIIOM.
80## ot 0 go 70 6ap 2KngkocTu, cCoBMeCTMMbIE C HepXKaBetoLLen ctanbio 316L n
ot 0 g0 7 MMa cnnaeom Hastelloy C276.
821t ot 0 go 70 6ap >Kupgkoctu, coBmecTMble co cnnasom Hastelloy C276.
83## ot 0 go 7 MlMa
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MpumeyaHune. Knaccudukaums XmakocTen COOTBETCTBYET pernameHTy EBponerickoro cotosa
(EC) Ne 1272/2008. 3asBneHusi cootBeTcTBYtOT OQupekTnee EC no o6opyaosaxuo 2014/68/EU.

3.3.2 YcTON4YMBOCTb K BO3AeNCTBUIO AaBJIeHUA
3HayeHns yCTOMYMBOCTM OATYMKOB K BO3AENCTBUIO AABIEHMS NoKka3aHbl B Tabnuue 3-2.

Tabnuua 2: YcTOM4YMBOCTb K BO3AENCTBUIO AaBrieHusi

Owvana3oH YcTonumBOCTb K
U3penue .

AaBrieHus BO34eNCTBUIO AaBneHus
811 ot 0 go 3,5 6ap Makcumym 7 6ap

o1 0 go 0,35 MINa makcumym 0,7 MIMa
80## ot 0 go 7 6ap makcumym 70 6ap
82#Ht o1 010 0,7 MMa makcumym 7 MMa
83t

oT >7 go 70 6ap Makcumym 200 6ap
o7 >0,7 po 7 Mla makcumym 20 MIMa

3.4 TpeGoBaHMA K INEKTPONUTAHUIO

[aTuvk formKkeH ObITb NOAKIOYEH K CTAGUNBHOMY UCTOYHMKY MUTAHUSA. TpeGoBaHUs K UCTOYHUKY
nnTaHus nokasaxbl B Tabnuvua 3-3.

Tabnuua 3: Tpe6oBaHUSA K UCTOYHUKY NUTaHUA

HanpsikeHune nutaHus (B

U3spenue Tok nuTaHus

nocT. ToKa)

HOMUHanbHbIN 3,5 MA

Bepcusi RPS oT 6 oo 28 AVKOBLI 20 MA
HOMUHanbHbIA 16 MA

Bepcun RS-485 n RS-232 ot 11 oo 28 .

nuKoBbIN 32 MA

40 MA
Bepcusi USB Mopaetcs yepes USB-xoct HOMMHATbHBIN 25 M

nukoBbI 100 MA

3.5 MporpammHoe obecneyeHne

3.5.1 Opaneep ana USB

Opavisepbl anst USB gatymka moxHo nonyuntb y FTDI 1 aBTOMatMyeckn yctaHaBnuBalTCs Ha
onepauuoHHbix cuctemax Windows ® nnm Android™. [Opavisep ana USB goctyneH ans
3arpy3ku Ha Beb6-cavite FTDI:

http://lwww.ftdichip.com/FTDrivers.htm

3.5.2 Opaneep ansa LabVIEW

Hpansep ans LabVIEW, nonyuuslunii ceptudmkat ot National Instruments, goctyneH ans
3arpysku Ha Beb-cante National Instruments:
http://sine.ni.com/apps/utf8/niid_web_display.model_page?p_model_id=30206
[paviBep BkntoyaeT B cebs BUPTYyanbHbIN MHCTPYMEHT AnA obHapyXeHust agpeca AaTyuka.
BmecTe ¢ gparBepom npeoCcTaBnsoTCs NPUMepbl ICXOAHOMo Koaa.

Opaneep ans LabVIEW roToB k ucnons3oBaHuto ¢ USB pgatumkom. USB-nepexoaHuk agns RS-
485 unn USB-nepexogHuk ans RS-232 moryT ncnonb3oBaTbcs AN o6MeHa gaHHbIMU C
natymkamm RS-485 n RS-232.
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3.5.3 MpunoxeHue Ana MOGUNbHbLIX YCTPOUCTB

Mpunoxenne TERPS anst MobuneHbix ycTporcts Android™ goctynHo anst 6ecnnaTHon
3arpy3ku ¢ Google Play™. MNpunoxexnne TERPS oTobpaxaeT aasnexve no nobomy USB
patunky TERPS.

BapomeTtpuueckne gatunku TERPS moryT gononHutensHo otobpaxaTtk cnegyoLyme
aspoHaBuraumoHHble napameTpbl: QFE, QNH, QFF n MSL.

3.6 TexHu4yeckoe ob6cnyxuBaHue

3.6.1 BusyanbHas npoBepka

MpoBepbTe U3genve Ha HanMuue NoBPEXAEHN 1 koppo3uu. JTioboe noBpexaeHne nsaenvs
NOANEXMT oueHke. Ecnn kopnyc nponyckaeT Boay W/vnu nbifb, U34enue NoAnexXuT 3aMmeHe.
3.6.2 Oumnctka

O4MCTUTE KOPMYC C MOMOLLIbIO BNAXHON HEBOMOKHUCTOM TKaHU U MSArKOAENCTBYIOLLLENO MOIOLLENO
cpeacTea.

Ecnu usgenve Haxogunock BO B3aMMOAENCTBMMN C ONACHbIMU UM TOKCUYHBIMU MaTepuanami,
npu BbINonHeHun paboT cobnioaante Bce NPUMEHMMbIE PeKOMeHAALUN 1 MepbI
npenocTopoXXHoCcTn No KoHTporio 3a BellecTBamu, onacHbiMu Ans 3aopoBbst (COSHH) nnn
Macnopty 6e3onacHoctn matepuana (MBM).

3.6.3 MeTponoruyeckue xapakTepucTuku

MeTponoqueCKme XapaKTepUCTUKMN n3genma cCooTBeTCTBYHOT 3adBNEeHHbIM 3Ha4YeHNAM Ha
MOMEHT MeXay UCnblTaHNAMU, ecinn I'IOTpe6I/ITeJ'Ib cnegyet npaBunam XpaHeHud,
TPAHCNOPTUPOBKK N 3KCNNyaTauun B HACTOSALLEM PYKOBOACTBE.

3.6.4 PerynupoBka
NMPEAYNPEXOEHUE! Kanu6poeka BbiBoaa, MacltaGupoBaHue U

perynumpoBka cMeLleHUuss MoryT noA4YUHATLCA rocyaapCcTBeHHbIM Tpe6OBaHVI9IM
AnA NpoBepPKN MeTpoJyiorm4eckoro o6opy,qOBaHm|.

HekoTopble Mogenu MMeloT BO3MOXXHOCTb KannbpoBkX BbliBOAA, MacLLTabupoBaHus
perynupoBku HacTpoek cmelleHnst. CM. MHCTpykuum B [naBa 6, «PykoBOACTBO Mo
nporpaMMmnpoBaHnio», Ha cTp. 61.

3.7 XpaHeHue n TpaHCNOPTUPOBKa

Ycnosus xpaHeHus cooteeTcTBytoT FTOCT 15150: «MawumHbl, npubopskl 1 Apyrue TeXHUYeckue
nsgenus. VicnonHeHus ons pasnuyHbiX Knumatuydeckunx panoHos. Kateropum, ycrnosus
aKcnnyaTaumu, XpaHeHUsi U TPaHCMOPTUPOBAaHKSA B YacTU BO3AEWCTBUS KIIMMaTUYECKNX
(haKToOpOB BHELLUHEW CpeabI».

,D,J'IFl nepeBO3KN AaT4YMKOB B I/IH,CI,I/IBI/I,CI,yaJ'IbHOIZ ynakoBKe MOXeT UCNonb3oBaTbCA no6on 21701
TpaHCnopTa, B COOTBETCTBUKU C NpaBuiiaMmn TpaHCNOPTUPOBKN TOBApOB, ,D,eI7ICTBy}OLLI,I/IMI/I ana
KaXkgoro Buaa TpaHcnopTa.

3.8 Mpoueaypa Bo3BpaTa TOBapoB

YT06bI OTPEMOHTMPOBATL MW OTKANMOpPOBaTh AaTYMK, BEPHUTE €ro B COOTBETCTBYIOLMIA OTAEN
obcnyxmBaHua Druck.

CBsXMTECH C HALLMM OTAENOM 06CNyXMBaHWS 1 NOSTyYMTe HOMEpP paspeLLeHns Ha BO3BparT.
Heobxoanmo ykasaTtb criegytoLlee:

*  HassaHue nsgenus (Hanpumep, gatuuk gasneHns TERPS8200)

+  [Ouana3soH gaBneHus
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*  CepuvliHbIN HOMEpP

*  [logpo6Hyto nHopmaumio o aedekre/paboTe, kOTOpyto He0O6Xo0AMMO caenaTtb
*  TpeboBaHus NO NPOCNEXUBAEMOCTMN KanmbpoBKM

*  Ycnoswusa akcnnyaTaumm

3.8.1 Mepbl npeAoCTOPOXKHOCTHN

Bo nsbexaHne BO3MOXHOro TPaBMMPOBaHWSA MPW NONYyYEHUN HaMU U3OENUs, yKaxuTe,
HaxoAMnock N OHO BO B3aNMOAENCTBUM C OMaCHbIMU MM TOKCUYHBIMW MaTepuanamu.
OTnpaBbTe COOTBETCTBYIOLLME PEeKOMEHAALIMN U MepPbl MPEAOCTOPOXKHOCTM No KoHTpornto 3a
BeLlecTBamu, onacHbiMu Ans 3gopoBbst (COSHH) nnm Macnopty 6e3onacHocTu matepuana
(MBM).

3.8.2 BaxHoe npume4yaHue

OGCJ'Iy)KVIBaHI/Ie nnm KaJ'II/I6pOBKa nmuamu, He OGJ‘Ia,D,aPOLLI,VIMVI MONTHOMOYUAMU, MOXKET HeraTMBHO
CKas3aTbCd Ha rapaHtum n ,Cl,aJ'IbHeI7IUJeI7I paGOTe.

3.9 OneKkTpomarHuTHas COBMeCTMMOCTb

[aTuuk gaBneHns COoTBETCTBYET TEXHUYECKOMY pernameHTy TaMmoxeHHoro coto3a Ne CU TR
020/2011 «OneKkTpomMarHMTHasi COBMECTUMOCTb TEXHUYECKNX CPEACTBY.

Mpw NpaBUNBEHON YCTAHOBKE AaTYMKN COOTBETCTBYIOT U NMPEBbLILLAIOT KOMMEpPYECKUe U
NPOMBILLIEHHbIE XapaKTEPUCTUKK, yka3daHHble B Tabnuue 3-4:

Tabnuua 4: ctaHpaapThl gna AMC

Cepus TERPS8#00

RPS8100 Minicore

Mopenu DPS8#H#-TH#-A#-CH-H##-##[-...] Mogenu RPS8100#4#B[-...]

Mopenu RPS8#iH#-TH#-A#-CH-##-##[-...]
EN 61000-6-1:2007 EN 61326-1:2013
EN 61000-6-2:2005

EN 61000-6-3:2007 + A1:2011

EN 61000-6-4:2007 + A1:2011

EN 61326-1:2013

EN 61326-2-3:2013

3.9.1 MuTtaHue 1 nsmepeHune

KauectBo 060pynoBaHWS NMUTaHUS U KOHTPONS HEMOCPEACTBEHHO BMSAET Ha XapaKTepUCTUKM
OMC Bcew cuctemsl. Tak kak «Druck Limited» He MOXeT KOHTPONMPOBaTL YCTAaHOBKY AaTyuka,
nonb3oBaTenb HECET OTBETCTBEHHOCTb 3a NPOBEPKY Haanexaluen pabotsl IMC cuctembl.

[na obecneyeHuss 4OCTAaTOYHOWN YCTOMYMBOCTY K 3MEKTPOMArHUTHLIM BO3MYLLEHWSAM B
WCTOYHWKE NMUTaHWUSI CUCTEMbI, UICTOUHWUK NUTaHUS JOIKEH OTPMNbTPOBbLIBATL MOObLIE MOMEXM B
NnepexoaHoOM pexrnmMe OT BXOAHOM NMHUM 1 obecneymBaTh A5 AaTunka cTabunmnsnpoBaHHoe
nuTaHue nocT. Toka 6e3 nomex. O6opygoBaHMe A5 MOHUTOPUHIA aHanorM4YHbIM 06pa3omM
OOIMKHO ObITb YCTOMYMBBLIM K BO3AENCTBUIO ANTEKTPOMAarHUTHbIX BO3MYLLEHUIA N HE OOMKHO
Aonyckatb NOBpeXAeHHbIe CUrHarnbl Ha COeAUHEHUSIX C AaTHYUKOM.

[atumk He paccynTaH Ha NogKn4vYeHne K pacnpenenMTeanoﬂ CeTU NOCT. TOKa.

3.9.2 Tun kabens

M3-3a HebombLUIOro pasmepa AaTynka HENOCpPeACTBEHHOE BMSHWE nanyvyaemon PY aHeprum
ManoBeposTHo. JTlobasa PY aHeprus, koTopas nonagaeT B Lenb, CKopee Bcero, nonagaeT Yepes
coeauHUTENbHbIA Kabenb.
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Mexay aaTymkoM 1 oGopyaoBaHMeM NUTaHNA / ANS MOHUTOPUHra HE06X0AMMO UCMONb30BaTh
3KpaHMPOBaHHbIN kabesb, YTOGbI MaKCMMasbHO OrpaHNYMTL BO3AENCTBME CMEXHbBIX Lienei 1
OKpYXKaloLLMX ycroBuii. HecobnioaeHve gaHHoro TpeGoBaHus NpueedeT K TOMY, YTO pe3ynbTaTbl
ncnblTaHnin Ha AMC, BbINonHeHHbIX «Drucky», 6yayT NpuU3HaHbl HEAEACTBUTENBHLIMM.

Mpw BbIOOpPE THNa Kabens HeobXoAMMO yYnTbIBATb Yepes Kakyto cpeay OH OyaeT NpoXoauTb.
OKpaHNpoBaHHbI Kaberb AOMKEH Bceraa UCMosb3oBaTbCsA B YCIOBUSAX C 3NIEKTPUYECKUMU
nomexamu. Metog npoknagku kabensi oTpasuTcs Ha kayecTBe curHana.

3.9.3 3azemneHue

[ns obecneveHnsi appeKTMBHOCTUN IKpaHMPOBaHUS kabensi o4eHb BaXKHO YTOObI NPOBOAHUK
3KpaHMPOBaHWS 1 pa3psga Obln NOCTOAHHO COeAnHEH ¢ 3a3emneHnemM. CoeguHeHne JOIMKHO
pacnonaraTbCsl Ha KOHTPOSILHOM KOHLLE Kabens, Kak MOXHO GrvKe K UCTOUHUKY NMUTaHUSI.
Heobxoavmo npeaycMoTpeTb 3aLmTy Ntoboro HeaKPaHMPOBAHHOIO y4acTka kabens unu uenu ¢
NMOMOLLbIO 3KPAHNPOBAHHOIO KOXYyXa.

4. NamepeHune paBnenusa RPS

B cnyuae ncnons3sosanus Bepcun RPS gatunka TERPS, ansa pacyeta gasnexHus ot
none3oBartens TpebyeTca namepuTb YacTtoTy u HanpsxeHue. Jatunk TERPS nmeet oveHb
BbICOKUIA YPOBEHb BOCMPOM3BOANMOCTU, KOTOPLIVA JOMKEH COOTBETCTBOBATL CUCTEME
N3MepeHus.

MpumeyaHune. [ina nonyyeHns Hanbonee appeKTMBHbLIX pe3ynbTaToB NPU U3MEPEHUN C
nomoubto yctporictea TERPS cnoxute nokasatenu 4acToTbl U HanpskeHuns. Ecnn ato
HEBO3MOXXHO, NMOKa3aTenu AOIMKHbI MPUHMMAaTBLCS Kak MOXHO 6nvke apyr k apyry. Heobxogumo
KOHTPONMPOBaTh YCIOBMS, B KOTOpbIX pacnonaraetca TERPS, Bo n3bexaHne HeoXuaaHHbIX
M3MEHEHWI B TeMnepaType 1 AaBrneHuu.

4.1 U3amepeHue 4acToTbl

YactoTa anemeHTa gatyvka TERPS BbiBoauTCS B hopme KBagpaTuiHOM BonHbl TTJ1,
obpalLeHHON K 3a3emneHmnio B ananasoHe ot 25 o 40 klMy. YactoTa kBagpaTUYHOW BOSIHbI
[OrmKHa U3MepsiTbCs 40, MO KpanHen Mepe, 3HadveHus 6,5 (1.e. 30 kl'u go, no kpanHen mepe,
0,05INy), 4TO6LI AATYMK COOTBETCTBOBAS 3asBIIEHHBIM XapaKTEPUCTUKaM.

[ns obecneyeHnsi NpaBUbHOCTU BBIXOAHOMO CUrHana, criefyeT perynsipHo npou3BoanTb
KanmGpoBKy M3MEPUTENBHOTO YCTPOWCTBA (CM. MHCTPYKLMW NPOU3BOAUTENS) B CPABHEHUM C
3TarnoHHbIMU 3HAYEHVSIMU.

4.2 N3amepeHue HanpsikeHUAa guoaa

CwurHan groga, npy BO3MOXXHOCTM, OTNPaBNSAETCsA Ha anekTpuyeckoe coeanHeHune «-VE TEMP»
(«TEMT. -VE») nnu, B npoT1BHOM crny4yae, Ha coeanHeHne « GROUND» («3ASEMIIEHUEY).
Mpu kOMHaTHOW TemnepaType HOMUHanbHoe 3HayeHue coctasnseT 0,5 B 1 nameHsercs c warom
-2 MB/°C. [Ina 4OCTMXEHNs 3asiBNIEHHOW XapaKTePUCTMKM AaT4MKa TOYHOCTb AaHHOro curHana
OOrKHa CoCTaBnsATb, No kpanHen mepe, 0,01 mB.

[Ons obecneyeHnsi NpaBUMBHOCTW BBIXOAHOTO CUrHana, creflyeT peryrnsipHo npou3BoanTb
KanMGpoBKy M3MEPUTENBHOTO YCTPOWCTBA (CM. MHCTPYKLMMW NPOU3BOAUTENSA) B CPABHEHUM C
3TarnoHHbIMU 3HAYEHVSIMU.

4.3 Pacuyet naBneHus

Bo BpemMda Npon3BoACcTBa AaTyMK nogaaeTca OenCcTBUIO Pas3nInMYHbIX OaBneHvnn n TemneparTyp,
4TOObI COCTaBUTL MaTEMaTUYECKOE ONUcaHmne XapakTepucTuk. 3aTtem 3Tu faHHble
NCNOoNb3yrTCA ONnA co3aaHNA NOJIMHOMMaribHOINro ypaBHEHUA, B KOTOPOM COMNOCTaBIAKTCA
nokasaTtenun, nsmMepeHHble AaTYHMKOM (I'IOpOFOBbII7I nokasaTtesb U nokasaTesb TeMI'IepaTypr) co
3Ha4YeHneM npunaraemMoro gaBrneHusa.
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B cnepytowem npumepe NponsBoAMTCA OLEHKa curHana aaeneHusi 5-om crenexu (P5) n
Temnepatypbl 4-oii ctenenu (T4). Ecnu ucnonbaytoTtcst opyrue cteneHun, Heobxogumo 6yaet
pacLIMpUTBLCA AaHHbIE YPaBHEHWS, YTODbI OHM UMENKU Haanexalumin Buga

[JaHHoe ypaBHEHVE UMEET crefytoLLyo hopMy:

5 4
P=3 Y Kpx-X (y-Yy
i=0 j=0
roe: P = T[lpunoxeHHoe AaBneHue B mbap
K= KoadduumeHT kanmbposku
x=  CwurHan paBnexus B 'y
X = KoadhduumneHT Hopmanusaumm gaBneHns
y = CwurHan Temnepatypbl B MB
Y= KoadpdumumeHT HopManumsauum Temnepartypbl

KoadhdpuumeHTsl Kij X 1 Y ykasbiBatloTcsi B cepTudmkaTe KanmbpoBKu, KOTOPbIN
npefocTaBnseTcs BMecTe C AaTtyvkom Aasnenus. Mpumep Habopa 3HaveHui NpuBoanTCS B
Tabnuue 4-1:

Tabnuua 5: Mpumepsbl koadduumeHToB

Mpumepsbl koadcbuumneHToB Mpumepbl koadruneHToB
KoaddumumeHnT 3HayeHune KoacdhpuumeHTt 3HayeHue

K00 9,173625E+02 K31 2,975355E-14
KO1 -8,654275E-02 K32 -1,591914E-16
K02 3,705644E-05 K33 -3,095734E-18
KO3 -3,071498E-08 K34 0,000000E+00
K04 0,000000E+00 K40 4,689744E-15
K10 3,792730E-01 K41 -1,867269E-18
K11 4,884866E-06 K42 -2,591512E-20
K12 -8,219704E-09 K43 6,066456E-23
K13 -3,283229E-11 K44 0,000000E+00
K14 0,000000E+00 K50 -2,043712E-20
K20 9,252440E-06 K51 -4,652603E-21
K21 4,893925E-11 K52 2,124089E-23
K22 2,872573E-14 K53 3,812421E-25
K23 -1,617304E-15 K54 0,000000E+00
K24 0,000000E+00 X 2,425645E+04
K30 1,185548E-10 Y 5,577031E+02

4.4 XpaHsiwmecs KoahpuLUNEHTbI

Kpome Toro koadbhuumeHTbl XpaHSaTCst Ha BHyTpeHHero nocnegosatensHoro SCIM3Y. Ona
nony4eHus Gonee NoapobHLIX CBEAEHMUI 0 hopMaTe AaHHbIX U 03HAKOMITEHWSA C KOMMEPYECKOM
MHdopmaumen cm. MNMpunoxerHne B.
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BHyTpeHHee OCIM3Y gocTynHO TONbKO ANs HEKOTOPbIX TUMOB UCTIONHEHMWS ANEKTPUYECKUX
coeavHuTenen cepun RPS8###. [ins nonyyeHns 6onee nogpobHbIX cBeAeHWn 06
3MEKTPUYECKOM COAMHEHME CM. NINCT AaHHbIX UMK cepTUdMKaT KanmbpoBKU.

5. U3amepeHue paBneHnsa DPS

MokasaTenb 1 eanHULILI M3MepeHNs AaBneHns BoiBoasTcs B dpopme Tekcta ASCII. CkopocTb
CYMTBIBaHWSA NPOrpaMMUPyeTCS NOMb30BaTENEM U MOXET COCTaBNATb OT AECATU CYUTLIBAHWA B
CeKyHAy A0 OfHOro cumTbiBaHus B 9 999 cekyHa.

5.1 HacTtpowkun nocnegoBatenbHOM nepeaaym gaHHbIX

[BycTOpOHHSSA undpoBasi cBsA3b, 6€3 noaTBepxaeHns ces3n, 9600 6oa, 8 GUTOB AaHHbIX, 1
cTon-6mT. [laTumk MOXEeT UCMNoNb30BaThCs B kKa4ecTBe oauHapHOro npeobpasosaTens,
HanpsIMyto NOAKMIOYEHHOTO K NocneaoBaTenibHOMY UHTepdency. Kpome Toro, oH MoxeT 6biTb
4acTblo CETU YCTPOMCTB, UCMOSb3YHOLLEN 3anporpaMmmMUpoBaHHOE CPeCTBO aapecaLum.

5.2 O6nacTtu NnpMMeHeHusA

JaTtunk MOXeT 1CNonb30BaThCA B KAYeCTBE OAMHAPHOrO Npeobpa3oBaTensi, HanpsiMyto
NOAKMIOYEHHOTO K NOCNEeAoBaTeNbHOMY MHTEpecy. KpoMe Toro, OH MOXET BbITb YacTbio ceTu
YCTPOWCTB, UCMOSb3YHoLLEe 3anporpaMMUpOBaHHOE CPEACTBO afpecaLui.

5.3 CoepgnHeHns RS-485

CrtaHpapTHble anekTpuyeckue coeauHeHnst RS-485:
i. RS-485B (nnu RS-485 -)

ii. wutanHne +ve

iii. Mutanne 0 B

iv. RS-485 A (unn RS-485 +)

v. Kopnyc npeobpasoBarens (akpaH)

Mpumeuanue. Cm. cBefeHUs 06 3MEKTPUYECKMX COEAMHEHMS B NUCTE AaHHbIX MO peanusauum
ToBapa.

Mo BOMpocam A0CTYMHbIX coeanHUTenemn CBSXKNTECh C npoussoguTenem.

11-28B
0B [aeneHuve
<
RS-485 A ———— D
RS-485 B

PucyHok 4: npsimoe coeanHeHne RS-485
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RS-485 +
RS-485 —
RS-485 I I I RS-485
WHTepdeiic OkoHevHoe
YCTPOWCTBO
RS-485
OKOHe4Hoe YCTPONCTBO
Anpec 1 Agpec 2 Appec 3
YerpoiicTtea 1 Ycrpoiictea 2 Ycrpowictea 3

] ] ]
T T T

[aeneHve [aeneHve [aeneHve
PucyHok 5: npsimoe coeanHeHne RS-485

5.4 CoeguHeHnsa RS-232

CraHgapTHble anekTpudeckne coeguHeHnss RS-232:
i. RS-232Tx

i. TutaHue +ve

iii. TMutaHne 0 B

iv. RS-232 Rx

MpumeyaHue. CM. cBegeHusi 06 ANEKTPUYECKUX COeAMHEHNS B NUCTE AaHHbIX MO peanu3auum
ToBapa.

11-28B
0B Jasrnexune
<«
RS-232 TXx ——
RS-232 Rx

PucyHok 6: npsimoe coeguHeHue RS-232

5.5 USB-coeauHeHune
CrtanpgapTHble anekTpuyeckoe USB-coeanHeHue:

[aBrneHve
Mopt Micro-USB ————3» D <

PucyHok 7: USB-coeanHeHune

MakcumanbHas gnvHa USB-kabens coctaensiet 9 doytos 10 atorimoB (3 meTpa).
MpeobpasoBartenb MoxeT nogknovaTbes K MK nnnm mobunsHoMy yCTpOnCTBY.

[OpaviBepa 4OCTYNHbI AN CreayoLmx onepaumoHHbIX CUCTEM:
. Android™
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. Linux®
. Microsoft Windows®

5.6 U3amepeHne gaBneHus

BbIxoHOE 3Ha4YeHWe YacToThl OT AaTymKka PacCYUTLIBAETCS MUKPONPOLECCOPOM AN
onpeaesieHHoro konn4yecrtea LMKNOB. LlI/IKJ'IbI Nn3MepeHna BbINOJTHAKOTCA NOCTOAHHO, NPU KaXXA0M
LIMKIEe NONyYatoTcsl HOBblE 3HAYEHUS YacToTbl M TemnepaTypbl. CM. MHCTPYKLMW MO TONKOBaHUIO
nokasaTerns faBneHus npeobpasoBartens B Pasgen 6.4.

5.7 3aBopackue HaCTPOWKU MO YMOSYaHUIO
[laTunkn NocTaBnATCA CO CreayoLMMmy 3aBOACKMMMN HacTporkamu (ecnu He TpebyeTca nHoe):

Ta6nuua 6: 3aBoACcKMe HaCTPONKM MO YMOSYaHUIO

MapameTtp 3HauyeHue

EovHuubl n3amepenns mbap, nocne cYnTbIBaHUS 0OTOGpaXKaeTcsi B TEKCTOBOM BUAE.
MnH2 000 (He 3apaH)

Appec Mpsamon pexum

[OnnHHoe coobuieHne 06 ownbke 3apaeTcs npegBapuTeENbHO

HacTpoiiku cBsiaun 9600, 8, N, 1

Yactota obHoBnEHUs 1 cunTbiBaHWe/cekyHaa

dunbTp OTKIoYeH

Monb3oBaTtensckoe coobLieHne OTcyTcTBYET

CKopOCTb U3MepeHus Ot 300 8o 560 mc

Pexum Mpsamon

a. ®yukumm NMUH B USB-Bepcusx oTknoueHsl. 3Haverne MUH no ymonyaHuio He MoxeT ucnonb3sosatees ans USB-
BEPCUN.

6. PykoBoAcTBO No NporpaMmMupoBaHUIO

[ns npsimoro pexvmMa paboTbl 6611 ycTaHoBNEHbI komaHabl (agpec 0). B agpecHom pexume
ANS 3anycka KoMaHAabl 1 OTKNMKa Heobxoanmo fobaBuTb none agpeca.

6.1 CBoaka KomaHp,
C nomolLLbto NocnenoBaTenlbHOrO KaHarna MOXHO BbINONHATL crieaytoLme yHKUMK:

Ta6bnuua 7: cBoAgKa KOMaHA

Fpynna DYHKUMA KomaHpa

M3meperne 3anpoc TeKyLMx nokasaHuin aBneHus R
3anpoc HOBbIX NOKa3aHWi AaBneHns G
YTteHne HeobpaboTaHHbIX AaHHbIX V4

MHdopmaLMoHHble MaeHTudukaunoHHas n HacTpoeyHas |
MHopmauus
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Tabnuua 7: cBoagKa KoMaHA,

Fpynna DyHKUM KomaHnpa
O6Luas HacTpovika YcTaHoBKa aBTOMaTU4eCKOro MHTepBana
nepegauun. Takxke ucnonb3yeTcs Ans A
HaCTPOWKM, eCnv eAVHULIbI U3MEepeHNs
BbIBOASTCS B Buae Tekcra (*A).
3apaHue agpeca ycTpowicTea N
CKOpOCTb M3MEPEHUS AaBeHNs Q
EAnHuUbI namepeHns faBneHus u
3apanve NMUHa? Kanubposka LmdpoBoro BbIXOAHOMO cUrHana C
HacTpotika nonHow Lwkanbl H
Monb3oBaTenbckoe coobLeHne M
HacTpoiiku cBsian (0]
N3ameHenune NMNH P
3apaHune cMmelleHus S
TepmuHaTOpbl KOMaHA <BK>
<BKnc>

a. OyHkumm NMUH mMoryT BbITh 3anpolueHbl Tonbko B USB-Bepcusx.

i.  Komangpl obpabaTbiBatoTcsi No nonyyeHmn tepmmHatopa <BK> nnu nocne tanim-ayta
npodomxuTenbHocTbio 20 cekyra. OxuaaHue B TedeHne 20 cekyHz, nocrne BBeAeHWs
OeNCTBUTENBHOM KOMaHAbl aHanorM4yHo AencTBuo TepMmnHaTopa <BK>.

ii. OneuaTku ygansiotcst knaBuwlen «backspacey.
iii. KomaHgpbl G 1 R BbI3bIBaOT TEKCTOBbIN OTKIUK.

iv. KomaHnpa *A obecneunBaeT pacneyaTky eAMHNL UBMEPEHMS MOCIE CYNTLIBAHNS MOKa3aHUN
naBneHus.

v. Bce 3Haku <[NC> nepen 06paboTKoN yaansitoTca n3 CTpoku BBoAa, Noatomy <BK> =
<BKIC>. Homep cTpoku, Ha koTopon ybupatotcs 3Haku <BK> nnn <[1C>, B oTBETHOM
cooOLLeHNN 3aaaeTcs C NOMOLLbIO KomaHabl ‘O’.

Tabnuua 8: cBoaka 3anpocoB

Mpynna DyHKUMA 3anpoc

O6Lwwasn HacTpovika ABTOMaTUYECKUIN MHTEpBaN nepegayn? A?
Anpec yctponctea? N,?
CKOpOCTb M3MepeHus AaBneHns? Q,?
EonHuubl nsmepeHus gasneHma? u,?

3apanue NMNHa? KanubpoBka LmcpoBOro BbIXOAHOIO cUrHana C,?
3HauyeHue NosHOW LwKanbl? H,?
Monb3oBaTenbckoe coobLieHne? M,?
Hactpoiiku cBazn? 0,?
3apanue MNH? P,?
3HauyeHve cmelleHna? S,?
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Ta6bnuua 8: cBoAKa 3anpocoB

Fpynna DyHKUMA 3anpoc

3aBopckas HacTporika  OnopHasi YacToTa kBapua E,?

(Tonbko 3anpoc) KoadphnLmeHTbl KanMBpOoBKM Harpy3Kku L,?
Hactpoika aHanoro-undpoBoro npeobpasosaTtens T,?
Twn 1 HacTpolikn NpeobpasoBartens V,?
3anuck B SCIMM3Y W,?

a. Oyukumm MNUH ans USB-Bepcuii OTKMOYEHBI.

6.2 Pexunmbl cBSI3n

WHTennektyaneHbii npeobpasoBatens TERPS paboTaeT B ogHOM 13 ABYX pabounx pexmmoB:
NpsIMOM U aApeECHOM. 3TV PEXUMbI PETYIIMPYIOTCS NyTEM OTNpaBku Ha npeobpasoBaTerb
Homepa agpeca. Cm. Pasgen 6.3.2 Ha cTp. 64.

6.2.1 Mpsamon pexum

[encTButeneHbIM agpec B NPSIMOM pexume — Hynesow. B aTom pexume npeobpasosaTenb
HenpepbIBHO NepeaaeT AaHHbIE C UHTEPBarioMm, YCTaHOBMNEHHbIM Nonb3oBatenem. Mepea Tem,
Kak CcTaHeT BO3MOXHOWN OTnpaBka ntobon komaHabl Ans npeobpasoBaTens, NOTOK AaHHbIX
HeobX0AMMO OCTaHOBUTL NyTEM OTNPaBKW 04HO6ANTOBOro CMMBONA UM MOCPEACTBOM KIaBuLLN
«backspace». CTONoBbI 3HaK NponagaeT U He MHTEePNpPeTUpyeTCs NO UHCTPYKUMKU. Ecnin He
6bInM NepefaHbl AONOSHUTENbHbIE KOMaHAb!, MOTOK AaHHBIX MPUOCTaHaBnuBaeTcs Ha 20
CeKyHa.

MpumeyaHue. Nnpy NOCTaBke AATYMKM MO YMOMYaHMIO HACTPOEHbI Ha NPSAMOW PEXUM.

6.2.2 AppecHbIN pexum

[encTBuTenbHbIN agpec B agpecHoMm pexume — oT 1 go 32. B aTom pexume Heobxoaumo
NpoBECTM ONpPOC MO AaHHbIM OT Npeobpa3oBaTtens C NOMOLLbIO AeNCTBUTENBHOrO agpeca. Bee
YyCTpOMCTBa B CeTW OTKNUKatTcsa Ha agpec 0 B oTHoweHun komaHg G, R, | n Z. Bpems oTtknuka
3aBUCUT OT agpeca aatyvka. Kaxabin gatunk obecnedmBaeT 3a4epKy OTKNMKa A0 TeX Nop, noka
He OTKIMKHYTCS BCe AaT4YMKN C MEHbLUMM HOMEPOM aJpeca.

Mpumeyanue. Mo komaHae 0:1 BbIAAETCA TONBKO CEPUHBIA HOMEpP OaTyuKa.

6.3 CuHTaKcuc KomaHp,

Mpeo6GpazoBaTenb ynpaBnseTcs nocreaoBaTeslbHOCTEH 0AHOOYKBEHHbLIX KOMaHZ C Npobenom
nepea HAMW. N5 HEKOTOPbIX KOMaHA TPeBYEeTCs OQHO UMM HECKOJIBKO YMCIOBLIX 3HAYEHUI
nocne 6ykebl, 0603HaYatoLLelt koMaHay. KOHKpeTHO AN aToi KoMaHAbl AOJKHO BblaaBaTbecs
npaBuUnbHOE KONMYECTBO NapameTpoB. Vcnonb3yoTcs creaytoLme npasuna cuHTakcuca
KoMaHA:

i.  Bce nons komaHA pasgensitoTcst 3ansTon.
ii. NpeobpasoBaTenb pacno3HaeT GYKBbl C BEPXHUM UM HUXKHUM PETUCTPOM.

iii. [ns pasgeneHus uenoro n 4pobHOro 3Ha4YeHW YUCNOBbIE 3HAYEHMS HE06X0OUMO BBOANTb
C OEeCATUYHOM TOYKON, a HEe AEeCATUYHON 3anAaToN.

iv. Henb3s ncnonb3oBaTtb CUMBOIbI ANS Pas3fAeneHns YUCNOBbIX 3HAaYEHWIN Ha AecATble Unn
TbICAYHbIE YacTu.

6.3.1 CuHTaKcuc NpsAMOro pexuma

KomaHbl npsMOoro pexvMa umMetoT BUA:
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Komanpa: <MPOBEJI><komaHpga>,<P1>,<P2>,...,<Pn><BK>
roe:  <MPOBEJT> OAMHOYHBIN Npoben
<KomaHpa> oaHOGYKBEeHHast KomaHaa
<P1>...<Pn>  u4ucnosble 3Ha4eHwusi, Hanpumep, 123.456, -1.2345E02 unun 1.23456E-03

B cnegaytowem npumepe otoupaeTcs 06HOBNEHNE UCXOASLLETO CUrHamna ogHMX nokasaHum
Kaxable 3 CeKyHAbl:

KomaHpa: <MPOBEJT>A,3<BK>

6.3.2 CuHTaKcuC agpecHoro pexmma

B aTom pexume ans 3anycka obuiero popmata Heobxoanmo fobasuTh none agpeca
cneayoLwmmM obpasom:

KomaHnpa: <MPOBEJ1><agpec>:<komaHga>,<P1>,<P2>,...,.<Pn><BK>
roe: <MNPOBEN> OAVHOYHBIA Npoben
<agpec> agpec npeobpasoBaTens, OTNPaBnAOLLEro KoMaHay
OKOHYaHue nons agpeca
<komaHga> ofHoOykBEHHas kKomaHaa
<P1>...<Pn>  uucnosble 3Ha4veHus, Hanpumep, 123.456, -1.2345E02 nnu 1.23456E-
03

B cneaytowemM npuMepe nokasaHa nepefava 3HauyeHvsi JaBneHUs YCTPOWCTBOM Mo aapecy 1:

KomaHnpa: <MNPOBEJI>1:R<BK>
6.4 KomaHabl onsa uamepeHun

6.4.1 R — nony4yeHue nokasaHun

OTa KomMaHaa onpawinsaeT yCTpOIZCTBa B CETW Ha npegmeT nokasaHum. HeCMOTpﬂ Ha TO, 4TO B
OCHOBHOM OHa UCMONb3yeTCA B afpeCHOM peXxunme, ee Takke MOXHO NPUMEHATb B MPAMOM.

KomaHpa: <MPOBEJT>R<BK>

OTBeT: <3HayeHWe AaBreHus><eauHULbl U3MepeHus AaBneHns><BK>
Pesynbrar: nepegaya HOBbIX NOKa3aHW AaBeHus.

KomaHpa: <NPOBEJI>*R<BK>

OTBeT: <3HayeHWe faBneHna><eauHULbl M3MepeHNs AaBneHns><BK>
Pesynbrart: nepefada HoBbIX MOKa3aHUM 1 eanHUL, U3MEePEHUS AaBMNeHus.
3anpoc: H/n

6.4.2 G — nony4yeHue u nepeaaya HOBbIX NMOKa3aHWUM

JToOl KOMaHZOW 3aMnycKkaeTCsl HOBbIN «LMKIT U3MEPEHWI», a NO ero 3aBepLUEHNIN NoKasaHus
nepeaaroTcs.
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KomaHpa: <MPOBEJ>G<BK>
OTBeT: <nokasaHus gasneHna><BK>

Pesynetar: nepenaya nokasaHui 3aHumaeT 1,5 BpeMeHHoro nHTepeana
n3MepeHun, 3agasaemoro komaHgon Q.

Komanpa: <MPOBEI>*G<BK>
OTBeT: <nokasaHusi JaBneHus>,<eHULbl n3mepeHns><BK>
Pesynbrart: nepegada nokasaHui 3aHMmMaeTt 1,5 BpeMeHHOro MHTepBana

N3MepeHuin, 3agaBaeMoro komaHaon Q.

6.4.3 Z — yTeHue HeobpaboTaHHbIX AAaHHbIX
MocpencTBoM aTOM KOMaHAbl BblAAETCSA NOCNEAHUA 3aBEPLUEHHBIA «LMKI U3MEPEHNN»
npeobpasoBaTens B BUAE YacTOTbl U HAMPSKEHNS.

MpuMeyaHue. 3Ha4YeHMe YacTOThbl MPONOPLIMOHANBLHO NPUMOXEHHOMY AABMNEHMIO, 8 HanpsXKeHne
NpPOMNOpLIMOHaNLHO TEMMNepaType, CHUTLIBAEMON ANOLOM.

KomaHpa: <MPOBEN>Z<BK>

OtseT: <vyacToTa><HanpsbxkeHue gmoga><BK>
KomaHpa: <NPOBEN>*Z<BK>

OtserT: <vacrtoTa ('u)><HanpsixeHune guoaa (MB)><BK>

B npsAMoM pexuMe NpoucxoauT NepPeKoUeHNe Mexay aBTOMaTUYECKMM PEXUMOM nepefayv
(cm. komaHay A) 1 nepegaden YacToThbl U HanpsixeHusl. B ceTeBom pexumMe BblaaeTcs
nocneaHuii 3aBepLUEHHbIN «LMKIT U3MepeHUi» npeobpasoBaTens B BUAE YacTOThl U
HanpsHkeHus.

3anpoc: H/n
6.5 UHdopmaLmMOHHbIe KOMaHAbI

6.5.1 | - ngpeHTUhbMkaumoHHaa nHcopmaumsa o npeobpasoBartene
[MocpeacTBoM aTOM KOMaHAb! BbliAaeTCs MAEHTUUKALNOHHAsS U HacTpoeYHasi MHdopMmauus ot

npeobpasoBaTens. C aTo KOMaHAoM MOryT 6bITb MCNOMb30BaHbI NMo6bie CUMBOSbI AN
cbopmaTupoBaHus.

KomaHpa: <MPOBEJ>I<BK>

OTBeT: <TWN YCTaHOBKW>,<CEPUIHBIN HOMEP>,<CTUMb>,<MUHUMarbHOE
AaBneHve>,<MakcMmarbHOe AaBneHve>,<aara
nsrotoeneHns>,<sepcus MNO>,<uHTepBan nepegayn>,<otnpaska
eouHuL nameperus Y/N> <ckopocTb naMepeHus>,<koahpuLneHT
duneTpaummn>,<atan gpunsTpauum=>,<nonbL3oBaTensckoe
cooblLeHne>,<eanHuLbl N3MepeHns>,<HacTtporika MNVH
Y/N>,<06HyneHve nonb3oBatens Y/N>,<nonHas nonb3oBaTenbckas
wkana Y/N><cepuiHblii HOMEp AaTynKa™>,<KOHTpOnbHasi cymma><BK>
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KomaHpa: <MPOBE>*I<BK> unu <MPOBEJT>I<BK>
OrtserT: Unit Type = <Tun ycTaHOBKN>

Serial Number = <cepuiiHbin Homep><BK>

Style = <cTunp><BK>

Minimum Pressure = <MyHuManbHoe aaBreHne><BK>
Maximum Pressure = <makcumarnbHoe aaBrneHne><BK>
Manufacture Date = <gaTta usrotoBneHuns><BK>
Software Version = <Bepcusi MO><BK>

Transmission Interval = <uHTepsan nepepayn><BK>
Units Sent = <oTnpaBska eauHuL, namepeHus Y/N><BK>
Measurement Speed = <ckopocTb n3mepeHus><BK>
Filter Factor = <koadduumneHT unsTpaunmn><BK>

Filter Step = <atan dumnerpaunn><BK>

User Message = <nonb3oBaTtenbckoe coobLueHne><BK>
Units = <eguHuUubl namepeHns><BK>

PIN Set = <HacTpoitka NMNH Y/N><BK>

User Zero = <obHyneHwue nonb3osatens Y/N><BK>
User FS = <nonHas none3osatensckas wkana Y/N><BK>
Sensor SN = <cepwiiHbI HOMep AaTymka><BK>

Internal Checksum = <koHTponbHas cymma><BK>

3anpoc: H/n
6.6 KomaHabl ans o6uen HacCTPOnKu

6.6.1 A —aBTOMaTM4eckas oTnpaBKa NnokKa3aHuM

lMocpencTBom AaHHOM KOMaHAbl 3a4aeTCca UHTepBarn Mexay Kaxaon nepegaden. ViHtepean
MOXeT yCTaHaBNMBaTbLCA A0 OAHOro AeCATUYHOro pa3psaa, T.e. 1,5 cekyHael. Beog
oTpuMUATESNBLHOrO Ynca NPUBOAMT K OLUMOKe.

I'Ipumeqarwle. 3ajaHue 3TOoro nHTepsarna 4o 3HadeHna MeHblle nHTepBana M3Mep6HMl7I
(KOMaH,Cla Q) npuBOAUT K BbIBOAY OOHUX U TEX XKe nokasaHun ABaxabl UM HECKONbKO pas.

KomaHpa: <MPOBEJI>A,<uHTepBan><BK>

roe: <uHTepBan> npeacTasnset cobon yicno ot 0,1 oo 9999. 310 MHTEepBan B
ceKkyHaax Mexay nocriefoBaTenbHbIMU nepegadamu.

OtserT: B CETEBOM pPEXMME OTCYTCTBYET.
OTBeT: B NPsSIMOM peXxume:
<nokasaHus aaeneHna><BK>

Pesynbtar: rokasaHus AaBneHusi nepefatoTcs kaxable <MHTepBan> cekyHa B
dopmaTe, 3agaBaeMoOM B KOMaHgax Ansa HacTponku. BxogHow curHan
WHTepBana 3HeproHe3aBUCUM.
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KomaHpa: <MPOBEIJI>*A,<uHTepBan><BK>

roe: <uHTepBan> npepactaenseT cobon uncrno ot 0,1 o 9999. BT0 uHTEpBan B
cekyHaax Mexay nocrieqoBaTenbHbIMU Nepefadamu.

OTBeT: B CETEBOM peXnme OTCYyTCTBYET.
OTBeT: B NPAMOM pexume:
<noKa3aHusi AaBneHna><eauHuLbl M3MepeHMH><BK>

Pesynbrart: rnokasaHus 4aBneHus 1 eauHULBI U3MEPEHUsT AaBNEHWs NepeaalTcst
Kaxxable <MHTepBan> cekyHa B hoopMare, 3aaBaeMoM B KOMaHAax ans
HacTpowikn. BxogHow curHan nHtepBana SHeproHe3aBncuM.

3anpoc: <MNPOBEI>A,?<BK>

OTBerT: <3agaHHbIVi MHTEpBan nepegayn>,<Y ecnu eguHULbl N3MepPeHnst
oTobpaxeHsbl, N, ecnu eanHnLbl UsMepeHust He oTobpaxeHbI><BK>

3anpoc: <MPOBEJTI>*A,?<BK>
OTBeT: Interval = <sagaHHbIV MIHTEepBan nepefayn><BK>

Units = <Yes, ecnu egnHuupbl namepeHns otobpaxeHsl, No, ecrin
eavHULbI M3MepeHnNs He oTobpaxeHbl><BK>

6.6.2 N —3apmaHHbIN agpec ycTponcTBa (npeobpa3oBarens)

C nomolLLbo 3TOW KOMaHAbI BbINOSHAETCS HACTPOWKa aapeca npeobpasoBaTens.
OevictButenbHbIn agpec —4mcno ot 0 o 32. YcTaHoBKa agpeca Ha HyneBoe 3HauyeHve NpMBOAUT
K nepexony npeobpasoBaTens B NpsiMol pexumM. Bce gpyrme HacTponku agpeca NpuBOAAT K
nepexony npeobpasoBaTensi B CETEBON PEXMM. Y 3TON KOMaHAbl €CTb AOMNONHUTENbHAsN
YHKUMS, B KOTOPOW AN USMEHEHUS ANUHBI cCO0bLLEeHMI 06 owmnbkax ncnonedyetca N,0 nnu
*N,0 (roe: 0 = npsamon pexum).

KomaHpa: <MPOBEJI>N, <HOBbI! agpec><BK>

OTBeT: H/n

KomaHpa: <MNPOBEJI>N,0<BK>

roe: <HOBbIM agpec> — 0 and npsiMoro pexuma.

OtBeT: H/n

Pesynbrart: nepexoa K KpaTkvm coobLieHnsam o6 ombkax.
KomaHpa: <MNPOBEJTI>*N,0<BK>

roe: <HOBbI agpec>— 0 Ans NpsMOro pexuma.

OTBeT: H/n

Pesynbrart: nepexos K ANUHHbIM coobLeHnsim o6 owmbkax.

B npvmepe komaHabl, NpuBeAEHHOM HUXe, Npeobpa3oBaTenb No aapecy 1 nepexoauT Ha
OITMHHBbIE coobLLeHNs 06 oLunbkax:
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KomaHpa: <MPOBEJT>1:*N,1<BK>

OTBeT: H/N

3anpoc: <MPOBEJI>N,?<BK>

OTBeT: <appec yctponcrtsa><BK>

3anpoc: <MPOBEJI>*N,?<BK>

OTBeT: Device Address = <apgpec ycTtponcrsa><BK>

6.6.3 Q —3apaHHas CKOPOCTb U3MepeHus

MocpeacTBOM 3TOM KOMaHAbl MUBMEHSIETCS CKOPOCTb U3MEPEHUS MYTEM M3MEHEHUS Ynucna
LIMKMNOB BbIBOAA, NMOACHMTLIBAEMbIX 419 KaXKAbIX NokasaHui. o ymonyaHuio npeobpasosaTtens
oTtcumTbiBaeT 16 000 UMKNOB Ha M3MepeHWe 1, NyTeM Boibopa 0gHOro u3 Wwectu 3HadveHun (ot 0
00 5), MOXHO M3MEeHUTb YacToTy Bblbopku. HanbonbLuasa ckopocTtb (5) npuBoauT K
BO3HWKHOBEHMIO CaMbIX CUMbHBIX 3NEKTPUYECKUX NMOMEX.

MpumeyaHue. MNoBbILLEHNE CKOPOCTU Q MOXET NPUBECTU K NOSIBIIEHNIO MNOrpeLIHOCTEeN
N3MEepeHNn Ha ABe CEeKyHAbl Unu Bblgaye cooblieHms o6 owmnbke 1020 No Frequency’.

KomaHpa: <MPOBEJI>Q,<HacTpouka ckopocTu><BK>

OTBeT: H/n

3anpoc: <MPOBEN>Q,?<BK>

OTBeT: <CKOPOCTb U3MepeHns><BK>

3anpoc: <NPOBEJT>*Q,?<BK>

OTBeT: Measurement Speed = <ckopocTb n3mepeHus><BK>

Tabnuua 9: HacTpoiKa MU3MepPeHNUs1 CKOPOCTHU

KonuuectBo WUHTepBan namepeHunin® (Mc)

o NOACUYUTAHHBIX ®dukcupoBaHHas
HacTtpoinka i’
KoMaHab! Q LMKIOB HacTpoMmka

pe3oHaHCHOro MuHumym Makcumym KoMaHabl G
AaTyvka
0 64000 1600 2560 4,0
1 32000 800 1280 2,0
25 16000 400 640 1,0
8000 200 320 0,50
4000 100 160 0,25
2000 50 80 0,25

a. VHTepsan BapbupyeTcsi OT MUHUMYMa A0 MakCUMyma.
b. HacTpoiika no ymonuaHuio B OTHOLLEHUM TOYHOCTH Yka3aHa B crieumdukaLumm.

6.6.4 U —3apaHve eguHuUL U3aMepeHUs
C NoMoLLbto 3TOWM KOMaHAbI BbINOHAETCH HACTPOMKA eANHUL, M3MEPEHNSA AaBreHus!.
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KomaHpa: <MPOBEJI>U,<4yncno eguHuubl namepeHusa><BK>

roe: <4yumcno eguHuubl —yncno ot 0 go 24, ucnonbdyemoe Ans Bbibopa HeoOXoaNMbIX
n3MepeHns> eanHUL 3MepeHust.

OrTBeT: H/N

Pesynbtart: N3MEHEHVEe eAVHNL U3MEPEHUS [aBMEHUS B NepeaaBaeMblx
NnoKasaHusiX.

3anpoc: <MPOBEN>U,?<BK>

OTBerT: <4YNCNO eauHULbI U3MepeHnsi><BK>

KomaHpa: <NPOBEJ>*U<BK>

OTBeT: (MHTEpaKTMBHbIN)
Current units are <eguHULbl U3MEPEHUSI> (<SYUCINO eANHULBI
namepeHua>)<BK>
<BK>
0 - wmbap<BK> 13 - ™ Boa. cT.<BK>
1 - TMa<BK> 14 - TOpp<BK>
2 - «klMa<BK> 15 - atm<BK>
3 - MMNa<BK> 16 -  dyHT/KB. OroM<BK>
4 - rMNa<BK> 17 - yHT/cpyT?<BK>
5 - ©Oap<BK> 18 - pgrowm pT. cT.<BK>
6 - «krlcm?><BK> 19 - pgwovim Bog, cT. npu 4°C<BK>
7 - Kkr/m*<BK> 20 -yt BOA. CT. Npu 4°C<BK>
8 - wmmprT. cT.<BK> 21 - wmbap<BK>
9 - cmprT.cT.<BK> 22 - provim Bog. cT. npu 20°C<BK>
10 - ™ pT. cT.<BK> 23 -yt BOA. CT. Npn 20°C<BK>
11 - M™MmBoga. cT.<BK> 24 - wmbap<BK>
12 - cmBoga. cT. <BK>

MpumeyaHme. MGap MOXHO BbIGpaTh ¢ NomoLLbto kogos 0, 21 nnu 24.
Pesynbrart: nocpeacTBOM KaXKOoW U3 3TVMX SHEProHe3aBUCUMbIX KOMaHA,
N3MEHSIOTCS eANHULbI U3MEPEHWSI AaBINEHUS.
3anpoc: <MPOBEJT>*U,?<BK>
OTBeT: Units = <uncno eguHuLpbl namepeHus><BK>
6.7 KomaHabl onsa HacTpowky, 3awmweHHble NMAH
MpumeyaHue. KOMaHabl 4N HACTPOWKK, 3awmileHHble NMWH, HepocTynHbl ana USB-mopenen.

6.7.1 C — nonb3oBaTenbcKasa kanubpoBka

3OTa koMaHaa No3BonseT Nofb3oBaTeNtio NPOBOANTL ABYXTOYEUHYO KarMbpoBKy NokasaHui
ycTpolicTBa. CTaHaapTHas npoueaypa kanmbpoBku TpebyeT NpUMeHeHUs ABYX NnokasaTtesnein
[aBrneHns B paMkax paboumx npedenbHbIX 3HaYeHUI U BbIPAXKEHHbIX B AUHNLAX N3MEPEeHs!
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AaBneHud, 3ajaBaeMbiX B npeo6pasoBaTeJ'|e. B ganHom NO paccHnTbIBaeTCA KOppeKkuna
CMeLleHNa U ycuneHna scex nocneayrwmnx nokasaHumn.

Komanpa: <MPOBEN>C<BK> unu <MPOBEJI>*C<BK>

OTBeT: (MHTEPaKTUBHBbIN)

OtBeT: Enter PIN => (BBog NNH)

OTBeT: “Apply first pressure, then send <CR>" (npumeHuTe nepBoe 3Ha4YeHne
OaBrneHus n otnpasbTe <BK>)

OTBeT: “Enter applied pressure (<units>)" => (BBog nokasatensi 4aBneHus B
3aaHHbIX eauHnLax namepeHns)<BK>

OtBeT: “Apply second pressure, then send <CR>" (npumeHuTe BTOpOE
3HayeHvie gaBrneHus n otnpassTe <BK>)

OtBeT: “Enter applied pressure (<units>)" => (BBOg nokasatens AaBrneHus B
3ajaHHbIX eauHNLax namepeHns)<BK>

OTBeT: “Pressure gain = <HoBOe ycuneHve gaeneHus>"<BK>

OrTBerT: “Pressure offset = <HoBoe cmelleHue gaBneHus>"<BK>

OTBeT: “Accept these values? (Y/N) =>(Bog Y unu N)

(otBeT Y) “EEPROM updated’<BK>
(otBet N) “Current settings left unchanged”’<BK>
(npu BBOOE HepencTBUTENbHBbIX AaHHbIX) “1023 Bad Cal Pres”’<BK>

KomaHpa: <MPOBEJ>*C,<MMNH>mode,?<BK>

[na HenHTepakTMBHOM kannbpoBku TpebyeTcs ABaxabl ncnonb3oBaTtb komaHay C, T.e.,
HeobXo4MMO BBECTU [1Ba 3HAYEHUs1 KannOpPOBKU AaBMeHUs 4151 NOMELLEHNUSI B OAHY MPSMYHO
CTPOKy. BbinonHante cnegyrowime OENCTBUSE:

KomaHpa: <MPOBEJ>*C,<MNH>1,?<BK>
roe: <MNH> - ato NMNH npeobpaszoBaTens, a ‘1’ — nepBoe 3Ha4YeHNe AaBreHUs.
MpumeHuTe gaBneHune 1, Npu yCTOMYMBLIX NOKa3aHUSAX BBeaUTe:

KomaHpa: <MNPOBEN>C,<NMUH>,1,<BK>

Mpumeuanue. Beoa *C,PIN,1,?<BK> npuBoauT K BbIBOAY TEKYLLMX COXPAHEHHbIX AaHHbIX
nasnexus 1.

I'IpmmeHMTe naeneHuve 2, npu yCTOI?I‘-II/IBbIX NoKasaHMAX BBeOUTE:

KomaHpa: <NPOBEN>C,<MNH>,2,<BK>
3anpoc: <NPOBEN>C,<MNUH>mode?<BK>
OTBeT: <n3mMepsieMoe 3HauyeHue>,<npuMeHsiemMmoe 3Ha4yeHne><noryyeHve

nepson Touku (Yes/No)><BK>
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3anpoc: <MPOBEI>*C,?<BK>
OTBeT: “Measured Pressure = <usmepsiemoe 3HadeHne>"<BK>

“Applied Pressure = <npumeHsiemoe 3HadeHue>"<BK>
“First Point Done = <Yes/No><BK>

6.7.2 H — n3meHeHue HaknoHa

MocpeacTBOM AaHHOM KOMaHAbl U3MEHSIETCS HAKIMOH OYHKLMMN BBIXOAHOMO CUrHana
npeobpasoBaTensi.

MHO®OPMALMUA nNpu ncnonssosanum 3Toit komaHabl coGnioaaiite Mepbl
NpPeaoCTOPOXHOCTH.

He ucnonb3ynte komaHabl H u S Bmecre.

Wcnonb3yiiTe ogHy KOMaHZy, a 3aTeM OLeHUTe pe3ynbTaT, nepes Tem Kak
NPOAOIKUTL.

CBsi3b Mexay NpUMeHsiEMbIM JaBNEHNEM W BbIXO4HBIM CUTHArNIoM MOXeT ObiTb NokasaHa B Buae
rpadomka:

6 —
- ’
s
5 =7
o7
T T T T T T T T T e
g 4 Ay
z Y | HoBas ycTaBka (Homb) G
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anIMeHFIeMOe nasneHune

PMcyHOK 8: BbIBOA AaHHbIX Ha rpacbvn( npumMmeHsieMmoro gaBneHus

Ecrnu S octaeTca Ha 3HaveHumn 0 (UCXxoHOe 3HaYeHUe), a 3HaYeHne H M3MeHsieTcsi, HakmoH
«KonebneTcs» oKono Hyns.

Ecnu 3HaveHune (HaknoH) H Hen3mMeHHO, a 3HayeHne S U3MEHSETCS, HaKINoOH yXOOaUT BBEPX NN
BHW3 COMMacHO 3TOMY 3Ha4eHuo S.
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KomaHpa: <MPOBEJI>H,<MNH>,<paBneHne><BK>

roe: <MNH> — ato NMWH npeobpaszoBaTtens.
<[aBneHve> — gaBneHne B HOBOM uanasoHe.

OTBeT: H/n

3anpoc: <MNPOBEN>H,?<BK>

OTBeT: <HaKIoH>,<ycTaBka><BK>

3anpoc: <NPOBE>*H,?<BK>

OTBeT: Slope = <HaknoH><BK>

Set At =<ycTaBka><egunHuLpbl namepeHns><BK>

Ecnu HaknoH npefcTaenseT coboii rpaMeHT, a ycTaBka — Nokas3aHusi, BBOAUMbIE [si
NPUMEHSAEMOTO AaBMneHus.

6.7.3 M - nonb3oBaTenbCcKoe coo6LeHne

MocpencTBoM 3TOVM KOMaHAbl HAacTpanBaeTcs cooblleHne Ha 16 cMMBOMOB, 3ajaBaemoe
nonb3oBaTeneM 1 XpaHsiLeecs B 3HeproHe3aBUcnMon namsatn. CoxpaHsoTCs TONIbKO CUMBOSbI
ASCII ot 32 go 128, a Bce ocTanbHble byayT yaaneHsl 3 okoHyateneHoun ctpoku. ASCII 0
yKa3bIBaeT Ha OKOHYaHVe COOBLLEHNS 1 COXPaHSIET ero B NamsiTW, HO AaHHbIA CUMBON He
nepepaetcs. Cumson <BK> nepepaetcs ¢ coobLueHneM, HO B NaMATH He coxpaHsieTcs. [onbiTka
BBECTU CMMBOJ ABOETOYMS NPUBOAUT K NosiBieHnto owmnbku '1022 Bad Message'.

KomaHpa: <MNPOBEN>M,<MNH>,<coobweHne><BK>
OTBeT: H/N

KomaHpa: <NPOBEJ>*M,<MNH>,<coobwieHne><BK>
OTBeT: H/N

3anpoc: <MNPOBEJ>M,?<BK>

OTBerT: <coobLieHne><BK>

3anpoc: <MPOBEJI>*M,?<BK>

OTBerT: Message = <coobueHne><BK>

6.7.4 O — HacTPOWKK CBA3MN

C nomolLLbo 3TOM KOMaHA bl BLINOMHAETCA HACTPOoKa nNepeaayv AaHHbIX AN npeobpasosartens.
HacTpoiikvn MoryT GbiTb UHTEPAKTUBHBLIMU NGO HEMHTEPaKTUBHLIMM.

Ta6bnuua 10: HaCTPOMKKN CBA3MU

HacTtponka 3HaueHune

CkopocTb nepegayu Yucno ot 0 o 6 nnu cakTnyeckasi CKOpoCTb.

YeTHOCTb 3apaeTcs ¢ NOMOLLbIO OAHOW BYKBbI:
| = urHopuposatb, N = oTcyTcTBYeT, O = HeyeTHoe, E = yeTHoe

[nvHa cumeona 7 vnn 8
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Ta6nuua 10: HacCTPOMKKN CBA3MU

HacTtponka 3HauyeHune

CronoBble 6UThI 1 unn 2

MporpammHoe Y unu N (ga unu Her)
noaTBepXAeHne CBA3N

CvMBOnbI 3aBepLUEHVS 12 unm 2°

a. [lepepaBaeMble CTPOKM JOIMKHBI 3aKaH4YMBaTbCs TepMyMHaTopoM BK, npuHumaemblie ctpoku — BK nnm IMC.
b. TMepenaBaemble CTPOKM [OMKHBI 3aKkaHuYMBaTbCA TepmuHaTopom BKINC, npuHumaemsble ctpokn — BKBK unun MCIC

vnu MNCBK.

KomaHnpa: <MPOBEI>0, <[MUH>,<ckopocTb Nnepeaa4yn>,<4eTHOCTb>,<ANnHa
cuMBoOna>, <CTOMoBble OUTbI>, <NporpaMMHoe noaTBepXaeHue
CBA3U>, <YUNCII0O CUMBOJIOB 3aBepLueHna><BK>

OrtBeT: H/N

KomaHpa: <MPOBEJ>*0, <[MUH>,<ckopocTb Nepeaa4n>,<4eTHOCTb>,<ANNHa
cuMBoOna>, <CTonoBble BUTLI>, <NporpamMmmMHoe noaTBepXaeHue
CBA3M>, <UUCJI0 CUMBOJNOB 3aBepLueHna><BK>

OTBeT: H/N

3anpoc: <MPOBEN>0,?<BK>

OtBeT: <CKOpOCTb Nepefayn>,<4eTHOCTb>,<AnMHa CUMBONa>, <CTOMNOBbIE
OGUTbI>, <NporpaMMHOEe NOATBEPXXAEHME CBA3N>, <YNCMO CYMBOSIOB
3aBepLueHns><BK>

3anpoc: <MPOBEJT>0,?<BK>

OTBeT: Baud Rate = <ckopocTtb nepegaun><BK>

Parity = <ueTHOCTb —
UrHOPMpPOBaTL/OTCYTCTBYET/HEYeTHOEe/HyeTHOe><BK>

Data Bits = <gnuHa cumBona><BK>

Stop Bits = <ctonoBble 6uTLI><BK>

Handshake = <nporpammHoe noateepxxgeHue cBasm — Yes/No><BK>
Term Chars = <yncno cumBonoB 3aBepLueHns><BK>
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KomaHpa: <MPOBEJT>*0<BK>

OrtserT: (MHTEpaKTUBHbIN)
OTBeT: Enter PIN => (BBog NNH)
0o - 19200 6ut/c.<BK> 1 - 9600 6uT/c.<BK>
2 - 4800 6ut/c.<BK> 3 - 2400 6ut/c.<BK>
4 - 1200 6uT/c.<BK> 5 - 600 6ut/c.<BK>
6 - 300 6ut/c.<BK>
OTBeT: Select Baud rate (0 - 6) => (BBegu BbIbpaHHOe 3Ha4YeHve)
OtBeT: Enter parity ([N]Jone/[l]gnore/[E]ven/[O]dd) => (BBeauTe 3Ha4yeHue
YEeTHOCTK)
OTBeT: Enter number of data bits (7/8) => (BBeanTe 4ncno 6UTOB AaHHbIX)
OTBeT: Enter number of stop bits (1/2) => (BBeauTe Yncno cTonoBbIx 6UTOB)
OTBeT: Software Handshaking? (Y/N) => (BBegute Y nnu N)
OTBeT: Number of termination characters (1 = CR, 2 = CRLF) => (BBegute

YMCIO CUMBOOB 3aBEPLUEHUS)

OtBeT: Accept these values? (Y/N) => (BBegute Y unu N)
(otBeT Y) “EEPROM updated’<BK>
(otBeT N) “Current settings left unchanged”’<BK>

Pesynetar: [laHHble HAaCTPOMKWN BCTYNSAT B CUMY NOCIE BbIKMHOYEHNA U
nocneayoLwero BKNIOYEHUst TUTaHWSA Ans npeobpasoBartensi.
6.7.5 P — uameHeHue NMNUH

C nomoLupbto AaHHoW KomaHabl 3agaetcs [MNH npeobpasoBaTens, KOTOPbIN AOMMKEH
MCNonb30BaTbCA AN1S AOCTyNa K HacTpovikam, 3awmieHHbiM MAH. YTobbl nsmeHnTb aTn
HaCTpOWkK, HeobxoaMmo ucnonb3oBaTh TekyLwmin MNNH, onNs KOTOPOro MOXHO MCMNONbL3OBaThL
uenble yncna ot 0 go 999.

Komanpa: <MPOBEJ>P, <tekywuu NMNH> <HoBBbIN MNH><BK>

roe: <tekywwin MNH>- ato NMWH npeobpasoBaTens.
<HoBbIV MNH> — 3ameHsaowmn MAH.

OTBeT: H/n

Pesynbrart: MNH npeobpasoBaTtens 3ameHsieTcst HoBbIM MAH.
KomaHpa: <MPOBEN>*P, <rekywuu NMUH>,<HoBLIN MUH><BK>
roe: <tekywmi NMUH>- ato NMNH npeobpasoBaTens.

<HoBbIV MNH> — 3ameHsaowmn MAH.

OrTBeT: H/N

Pesynbtart: MWH npeobpa3soBatens 3ameHsieTcst HoBbIM MAH.
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3anpoc: <MPOBEN>P,?<BK>

OTBeT: (Y, ecnu MNH 3apaH; N, ecnu NMNH He 3apaH)<BK>
3anpoc: <MPOBEJT>*P,?<BK>
OtseT: Pin Set = (Yes, ecnu MNMWNH 3aagaH; No, ecnu MNMWH He 3agaH)<BK>

6.7.6 S —3apaHue cMmelleHUs
[JaHHas komaHga fobaBnsieT 3Ha4YeHUe CMeLLeHUs ANns Beixoaa npeobpasosatens. bonee
noapo6Hyto nHgopmaumio cm. B Pasgen 6.7.2 Ha cTp. 71.
MHOOPMALNWUA nNpu ucnonszosanHum stoit komanabl cobniogaiite Mepbl
NpPeAoCTOPOXKHOCTU.
He ucnonb3ynte komaHabl H u S Bmecre.
Ucnonb3yiTe ogHy kOMaHAy, a 3aTeM OLeHUTe pe3ynbTaT, nepen TeM Kak

NPOJOITKUTL.
KomaHpa: <MNPOBEN>S, <MMWH>,<paBneHne><BK>

OTBeT: H/N

Pesynbtar: MpeobpasoBaTtenb COXpaHsiET 3Ha4YeHWe, 3a4aHHOe NoCPeaCTBOM

KOMaHapbl S B 3Hepr0Hesan|cv|M0|7| namMaTun.

3anpoc: <MNPOBEIJ1>S,?<BK>

OTBeT: <cmeLleHne>,<yctaska><BK>

3anpoc: <MNPOBEJT>*S,?<BK>

OTBeT: Offset = <yctaBka><eauHuubl namepeHus><BK>

Set At = <ycTtaBka><eguHuubl uamepeHua><BK>

I'IpeoGpasoBaTenb COXpaHseT 3HavyeHne, BBeJEHHOE KaK <yCTaBKa>. KomaHga H Takke
UCnosnb3yeT 37O 3Ha4YeHUe yCTaBKU. Ons yaoaneHua yctaBku 3aganTe:

KomaHnpa: <ANPOBEN>S,<MUH>X<BK>
Pesynbtart: C6poc 3HavyeHus yCcTaBKku.

6.8 3aBopackue KOMaHAbl — TONBLKO 3anpoc

Cnepytowme kogpl KOMaH, MOryT 6bITb AOCTYNHbI TOMBKO NPW MCNoNb30BaHMK 3aBoackoro MNH.
311 Kodbl KOMaHA MOTyT 3anpalumBaTbCs nofib3oBateneM. [peobpasoBaTens BblAAET
[aHHbIE/HaCTPOWKN, XPaHSILLMECS] B SHEPTrOHE3aBUCMMOW NamsATH, NO 3anpoLLEHHOMY Kody
KOMaHAbl.

6.8.1 E — onopHas yacToTa KBapua

OTa komMaHAa 3anpalurBaeT U3MEPEHHYI0 YacToTy KBapLIEBOO reHepaTopa UCKMIoUUTENbHO B
NpsSIMOM PEXVME.

KomaHpa: H/n
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3anpoc: <MPOBEJ>E,?<BK>

OTBeT: <OnopHas vyacTtoTa><BK>
3anpoc: <MPOBEJT>*E,?<BK>
OteT: Reference Frequency = <onopHas 4actora>kHz<BK>

6.8.2 L — ko3acppnLMEeHTbI KaNnMOPOBKM Harpy3ku

3OTa koMaHa 3anpalumBaeT Ko (PULMEHTbI KanMBpOBKU Harpy 3k UCKIMIOUUTENBHO B MPSIMOM
pexume.

KomaHnpa: H/n
3anpoc: <NPOBEN>L,?<BK>
OtBeT: <koacpuumeHT 0,0>,<k0adppuumeHT 0,1>,<k0adpprumeHT

0,2>,<koachbhuumeHT 0,3>,<koachpumumeHT 0,4>,<koacppuument 1,0>,
...,<k03ppurumeHT 5,3>,<k0adppuruneHT 5,4>,<cmeLleHne
YacToTbl>,<CMeLLeHVe auoga>,<gara kannbposkn><BK>

3anpoc: <MPOBEJ>*L,?<BK>
OtBeT: K[0][0] = <koadpcpuumeHT 0,0><BK>

K[O][1] = <koacbcpuumeHT 0,1><BK>
K[0][2] = <koadbpuumeHT 0,2><BK>
K[0][3] = <koachcpuumeHT 0,3><BK>
K[0][4] = <koadbpuumeHT 0,4><BK>
K[1][0] = <koadbpuumeHT 1,0><BK>

K[5][3] = <koachcbunumeHT 5,3><BK>

K[5][4] = <koachunumeHT 5,4><BK>

<BK>

Frequency Offset (X) = <cmelueHune yactotbl> Diode Offset (Y)=
<cmeLlleHne guoga><BK>

Serial Number = <cepuitHbiin HoMep> Calibration Date= <gaTta

kanubposkn><BK>
Curve Fit = <cTeneHb X> x <cTeneHb Y><BK>
<BK>

Type <CR> to continue<BK> (oxugaHue 20 cekyHa unm seog BK)

6.8.3 T — HacTpomka aHanoro-uncgpoBoro npeodpasoBarensi

OTa KoMaH4a 3anpalumBaeT BCTPOEHHbIV aHanoro-uudposon npeobpasoBarernb,
MCMoNb3yeMbli AN U3MEPEHNS 3HAYEHNSA TeMNepaTypbl OKPYXatoLLen cpefbl, UCKIMIOYUTENBHO
B NPSIMOM peXuMme.

KomaHpa: H/n
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3anpoc: <MPOBENN>T,?<BK>

OTBeT: <kanubposka anopa><BK>
3anpoc: <MPOBEJT>*T,?<BK>
OTBeT: Diode Cal = <kanu6poBka anoga><BK>

6.8.4 V — Tun 1 HacTponku npeobpasoBarens

OT1a KomaHaa 3anpawmsaeT Tun, Anana3oH gaBlieHnAa n Cepl/ll?leII?I HOMeEp npeo6pasoBaTeJ'|ﬂ
UCKITKOYUTENBbHO B MNPAMOM peXxunme.

Ta6bnuua 11: HacTpolku npeoGpasoBaTens

HacTtpoiika OnucaHue

Tun MaTMcumBonbHasA TeKCTOBas CTPOKa
CepuitHbIN HoMEp dopmat ‘AA/1/2'.
CepuiiHbI HOMEp AaTymka CepuiiHbli HOMEP — CEMU3HAYHOE LieSloe Y1cro.
Tvn G ansa usb., A ans a6e.
Yuncno egnHuL M3MepeHust AaBneHns Ot 0 go 24, cm. komaHgy U.
MwuH1manbHoe faBneHve [encTBUTENBHOE YMCIO B EANHMLIAX U3MEPEHVS [LABMEHNS.
MakcumarbHoe aaBneHve [encTBUTENBHOE YMCIO B EANHMLIAX U3MEPEHNS AABMEHNSI.
KomaHpa: H/n
3anpoc: <MPOBEJ>V,?<BK>
OtBeT: <TUN>,<CEepUHbIA HOMEpP>,<CepUHbIN HOMEP

AaTynKa>,<CTUNb>,<4YnCno eaunHuL, N3MepeHns
AaBneHnsa>,<MUHUMarnbHoe AaBneHne>,<MakcumanbHoe

nasneHne><BK>
3anpoc: <MPOBEJ>*V,?<BK>
OTBeT: Type = <tun><BK>

Serial Number = <cepuiiHbili Homep><BK>
Sensor SN = <cepwiHbIi HOMep AaTunka><BK>
Style = <cTunb><BK>

Minimum Pressure = <MMHUMarnbHoOe faBrneHne> <eaunHuLbl N3MepPEHUs
nasneHns><BK>

Maximum Pressure = <makcumarnbHoe faBneHne> <eauHuULbl
u3MmepeHus aasneHua><BK>
6.8.5 W - 3anpoc 3CMNMN3Yy

OTa KoMaHaa 3anpaluvBaeT BCE COAEPXKMMOE SHEPTOHE3ABUCUMON MaMSITU UCKITUUTENBHO B
NpPsSIMOM pexuMe.

KomaHnpa: H/n
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3anpoc: <MPOBEJT>W,?<BK>

OTBeT: <6ant 0>,<6anT 1>,<6ant 2>,<6ant 3>,<6ant 4>, <6ant 5>,<6anT 6>,
..., <bant 510> <6ant 511><BK>

3anpoc: <MNPOBEJ>*W,?<BK>
OTBeT: 000=> <Bant 0>,<6anT 1>, ... <6GanTt 15><BK>

010=> <bant 16>,<6ait 17>, ... <6ant 31><BK>

OF0=> <6ant 240>,<6ant 241>, ... ,<6ant 255><BK>
<BK>

Send <CR> to continue<BK>

(oxumpaHue 20 cekyHa unu Beog BK)

100=> <6ant 256>,<6ant 257>, ... ,<bant 271><BK>

1F0=> <BanT 496>,<6anT 497>, ... ,<6ant 511><BK>
Send <CR> to continue<BK>
(oxumpaHue 20 cekyHa unu Beog BK)

6.9 CoobuweHus 06 owmnbke
Coo06LueHust 06 ombKax reHepMpyTCs OT CrieayLMX NCTOYHNKOB!

6.9.1 HenpaBunbHasi kOMaHAa nonb3oBaTens

B KOoMaHZHoW CcTpoke npeobpasoBaTesib NPUHUMAET NPaBUbHbIE KOMaHAb! M HEMpPaBUIbHbIE
KoMaHabl. HenpaBunbHas komaH4a NnpuBoaMT K TOMY, YTO NpeobpasoBaTenb BbigaeT
coobLeHne 06 onbKe B OTHOLLEHUM TaKOW KOMaHbI.

dopma coobuieHusi 06 ownbke:
OTBeT: ERROR nn
Ioe nn — gecaTMyHoe Yuncho, ykasaHHoe B Tabnvua 12 Ha cTp. 79.

6.9.2 HencnpaBHocTb npeobpa3oBaTtens

B cny4yae HeucnpaBHocTu npeobpasoBaTtens BblgaeTcst cooduleHne 06 owmbke, GnokupyoLlee
nepefavy AaHHbIX AaBlIeHUs U OTNPaBMALLEe CUTHAN HEUCNPaBHOCTN BMECTO AaHHbIX.

MpumeHseMoe faBneHue, 5 % BHe NOBEPEHHOrO AMana3oHa, NPUBOAMT K CieayloLemMy:
OrTBeT: *Over Pressure*
OTBeT: *Under Pressure*

MoBpexaeHne NnpeobpasoBaTens UM OTCYTCTBME YaCTOTHOIO Bbixoda NpeoGpasoBartens
NpPUBOAUT K CrieAyHoLLemy:

Otser: #* NO RPT ****
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7. NMouck HencnpaBHOCTEUN

Coo6ueHune o6
owmnbke

Ta6bnuua 12: nouck HeucnpaBHoOCTEN

Bo3moxHasa npuunHa

DenctBue

1001 Buf Bbinaya 6onee 30 cumBonos 6e3 Bbigaya 30 cumBonoB yaaneHus, nocne

Overflow CMMBOIa OKOHYaHUS CTPOKM. KOTOPbIX YKa3blBaE€TCsl OKOHYAHUE CTPOKU
Anst ouncTky Bydpepa.

1002 EEPROM OTKa3 3HeproHe3aBNCMMON NamsTU. Bosspat B Druck ansa nposeaeHus

Error peMOHTa UNn 3ameHbl.

1004 Bad CvMBOn KOMaHAbl HE pacno3HaH. MpoBepka BBEAEHHOWN KOMaHAHOW CTPOKM.

Command MpoBepka coeanHeHns

nocnegoBaTenbHOro HTepdenca.

1005 Bad Char

Beopg HeaonycTtuMoro cumBeona B
KOMaHAHoOM CTpOKe.

[MpoBepka AOMYyCTUMOCTUN BBEAEHHON
KOMaHAHOW CTPOKM. Mposepka
coeaVHeHns1 nocneaoBaTenbHOro
MHTepderica.

1006 Bad
Param(s)

BBoa HefonycTuMoro napametpa B
KOMaHAHOW CTPOKe — 3a npeaenamu
[vana3soHa, NpeBbILLeHUe ANUHbI,
HEBEPHbIN TWM U T.A.

MpoBepka BBEAEHHOWN KOMaHAHOW CTPOKM.

1008 Bad Format

BBeoa HefonycTUMoro cumBeona
chopmaTMpoOBaHUsA B KOMaHOHOMN CTpoke
Unu KOMaHza ABNSeTCS UHTEPAKTUBHOIA.

[MpoBepka BBEAEHHOWN KOMaHAHOW CTPOKM,
Ons KoTopoW TpebyeTcs AoNyCTUMBbIN
cvmBon hopmaTnpoBaHmus.

1009 Miss'g OTCyTCTBYET Kak MMHUMYM OAMH 13 MpoBepka BBeAEHHOW KOMaHAHOW CTPOKK.
Param Tpebyembix NapameTpoB B KOMAHAHOMN

CTpOKe.
1010 Invalid PIN  HeepHbin NMWH ans BBegeHHON MpoBepka BBEAEHHOWN KOMaHAHOW CTPOKM.

KOMaHAblI.

1011 Bad Value

BBog 3HaueHust BHe AuanasoHa
npeobpasoBaTens.

BBoga 3HauyeHusi B AuanasoHe.

1012 Bad BUS
Cmd

Beog komaHabl Ana npeoGpasoBaTens B
CETEBOM pEXUME.

BBop aToli kKoMaHAabl ¢ NpeobpasoBaTenem
B NPSIMOM peXuMeE.

1013 Cal Error

OBHapyXeHne NckakeHHbIX
KanMbpoBOYHbIX AaHHbIX; U3MepeHue
AaBneHvs npeobpa3oBaTtenem sBRseTcs
HEeHaAeXHbIM.

BosspaT B Druck ans kannbposku.

1014 Press
Range

OBHapyXeHVe UCKaXEHHbIX
KanMGpoBOYHbIX AaHHbIX; AMana3oH
[aBreHNs HEM3BECTEH; N3MepeHUe
[aBneHusi npeobpasoBatenem sBnseTcs
HEHaAEXHbIM.

BosspaT B Druck ans kann6posku.

1015 Under Press

MpumeHeHne faBneHust H1xe
oTkanMbpoBaHHOro npegena.

MpoBepka Ha HEMCMNPABHOCTb CUCTEMBI, B
KOTOPOW ycTaHOBMEH npeobpasoBaterb.

1016 Over Press

I'IpwmeHeHme AaBleHna Bbllle
OTKaJ'IVIGpOBaHHOFO npepena.

I'IpOBepKa Ha HENUCNpPaBHOCTb CUCTEMbI, B
KOTOpOVI YyCTaHOBNEH npeo6pa3OBaTenb.
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Ta6bnuua 12: nouck HeucnpaBHOCTEN

CoobueHune 06

Bo3moxHasa npuumnHa OencTtBue
ownéke
1017 Bad Global Bsog komaHabl Ans npeobpasoBaTtens B BeBoad komaHabl Anst KaXaoro
Buae rnobanbHo co 3HaveHnem 0: npeobpasoBaTterisi No o4epean ¢ NOMOLLbIO
KOMaHZa He JonycTuMa B KayecTBe npaBuIbHOro agpeca BMecCTo rnobanbHom
rnobanbHO B CETEBOM peXxuMe. Co 3HauyeHuem 0.
1018 Bad BBog HepgonycTMMoro 3HavyeHus B [MoBTOp KOMaHAbI C AONYCTUMBIM
Response OTKMMKe Ha 3anpoc; B 6onbLUMHCTBE 3HayeHVeM B OTKIMKE Ha 3anpoc.
Cny4yaeB BO3HUKAET C HEAKTUBHBLIMU
KOMaHOamu.
1019 Timed Out  KHonka He HaxaTa B yka3aHHbI nepuog  [MoBTOp KOMaHAbl C BBEAEHWEM OTKNMKa
BpemMeHm (06b14HO 20 cekyHA); B MeHee YeM 3a 20 cekyHa Mexay KaxkabiM
60bLUMHCTBE CryYyaeB BO3HWKaET C CMMBOJIOM M yKa3aHue BO3BpaTa KapeTku B
HeaKTUBHbIMU KOMaHOaMMU. TeyeHne ykazaHHOTO BpEMEHW.
1020 No M3MeHeHne CKopoCTU U3MEPEHUS, CM. Ecnu HencnpaBHOCTb COXpaHUTLCS MO
Frequency Pasznen 6.6.3 Ha cTp. 68. npoLuecTsumn 2 cekyHa — Bo3spart B Druck
Onsi NpoBeAeHNsi peMOHTa N 3aMeHbl.
1021 Bad Bo3HMKHOBEHWE OWNGKM B KOHTPOSIbHOM [Nofdavya nuTaHus Ha AaTyuk; ecrnv
Checksum CcyMMe namsiTu. HeuncnpaBHOCTb COXPaHUTBLCH — BO3BpaT B
Druck gns npoBegeHns peMoHTa unm
3aMeHbl.
1022 Bad O6HapyxeHue owmnboyHoro cumeona B lNpoBepka 1 NOBTOpHasi oTnpaBka
Message cepeaunHe coobLLeHus. COOO6LLEHUS.
1023 Bad Cal Bo3HukHOBEHME OLWINGKMN AeneHust Ha lMpoBepka AaHHbIX 1 NOBTOPHOE
Pres Homnb B pacyeTe KanubpoBKu. BbINOMHEHWE KanubpoBKy.

8. ®opmat RPS 3CIN3Y

Yctporicteo SCIM3Y B RPS cepuun 8### — Microchip 11LC040. JIuct AaHHbIX MOXHO 3arpy3uTb
¢ Beb-canta Microchip:

http://www.microchip.com
Tonbko nepsble 511 6aTOB NamMsaTV onpeaenstoTcsa cneayLwmmM oopasom:
Tabnuua 13: dopmat ICMN3IY

Copepxumoe
WUms nonsa (no ®dopmar

Anpec Pa3mep

(mec.) (wectn.) (6aitTol) yMonu4aHuio)

8-6uTHOE Lienoe

0 0000 1 Kog dpopmaTa nons AaHHbIX 1 QMcHo
2 0002 4 CepuitHbIi HomMep 32-6utHoe Leroe
uncno
8 0008 16 VIREHTUQVIKALIMOHHEI KOA RPS8000  Tekcr ASCII
nspenus
40 0028 2 WpeHntudpmkarop tuna &h 1F40 16-6UTHOE Lienoe
npeobpa3soBaTens uncno
44 002C 1 [eHb kanbpoBku —A4 8-6utHoe Lernoe

4ymncno
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Ta6nuua 13: popmart ICMN3Y

Copgepxunmoe
WUms nonsa (no ®dopmar

Appec Pa3smep

(nec.) (wectn.) (6aiiTel) yMonu4aHuio)

8-6uTHOE Lenoe

45 002D 1 Mecsau kanmbpoBku — MM WMeno
46 002E 1 oA kanubpoBku — rr 8'6MTV?:ngenoe
52 0034 4 Monb3oBaTenbLckoe ycnosue 0 30-GUTHLIA IEEE
cMeLleHnst
56 0038 4 ”0“"30‘3?:;”‘2:':‘35? ycnosue 1 32-6UTHbit IEEE
64 0040 4 BepxHuii Ananas3oH aaBneHus 32-6utHbilt IEEE
68 0044 4 HwxHUIn ananasoH aaBneHuns 32-6uTtHbI IEEE
72 0048 1 Koa eanHuy nsmepeHust 8-6UTHOE uenoe
faBneHus 4ncno
73 0049 1 Tun gaTtymka: abce./m3b. 0/1 8-6MT:|V(I):ngenoe
80 0050 1 Yucno koadduumeHToB 8-6uTHOE LEenoe
faBneHus yucno
81 0051 1 leon:gl;;)s;i:)?r;)m:mos 8-6MT‘TV(I)Cengenoe
128 0080 4 X — BENM4MHa 4acToThbl 32-6utHbI IEEE
132 0084 4 Y — BeNnuunHa gaBneHus 32-6utHbin IEEE
136 0088 4 K00 32-6utHbit IEEE
140 008C 4 K01 32-6uTHbI IEEE
144 0090 4 K02 32-6utHbit IEEE
148 0094 4 K03 32-6uTHbI IEEE
152 0098 4 K04 32-6utHbit IEEE
156 009C 4 K10 32-6uTHbI IEEE
160 00AO 4 K11 32-6utHbit IEEE
164 00A4 4 K12 32-6utHblii IEEE
168 00A8 4 K13 32-6utHbIt IEEE
172 00AC 4 K14 32-6uTtHblii IEEE
176 00BO 4 K20 32-6utHbit IEEE
180 0oB4 4 K21 32-6uTHbI IEEE
184 00B8 4 K22 32-6utHbit IEEE
188 00BC 4 K23 32-6uTHbI IEEE
192 00CO 4 K24 32-6utHbit IEEE
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Ta6bnuua 13: popmart ICMN3Y

Anpec Pasmep " Conepxumoe
(pec.) (wectH.) (GaiiTeI) MA nona ymon(:;Hmo) ®opuar
196 00C4 4 K30 32-6uTHbI IEEE
200 00C8 4 K31 32-6utHbit IEEE
204 00CcC 4 K32 32-6uTHbI IEEE
208 00D0 4 K33 32-6utHbit IEEE
212 0oD4 4 K34 32-6utHbilt IEEE
216 00D8 4 K40 32-6utHbit IEEE
220 0oDC 4 K41 32-6utHbilt IEEE
224 00EO 4 K42 32-6utHbIt IEEE
228 00E4 4 K43 32-6utHbilt IEEE
232 00E8 4 K44 32-6utHbIt IEEE
236 00EC 4 K50 32-6utHbIi IEEE
240 00FO0 4 K51 32-6utHbIt IEEE
244 00F4 4 K52 32-6utHbit IEEE
248 00F8 4 K53 32-6utHbt IEEE
252 00FC 4 K54 32-6utHbIh IEEE
510 01FE 2 KoHTponbHasi cymma 16-6uHoe Lenoe

4yncno

,D,aHHbIe BOOATCA B CrieyWnx YNCIOBbIX (popmaTax:

Ta6nuua 14: uncnoBble chopmaTbl

8-6MTHOE Lenoe Yncno Llenoe yncno co 3Hakom

16-6uUTHOE Lenoe Ynucno Llenoe yncno co 3Hakom, C3b B HanmeHbLLEM HOMepe agpeca
32-6uTHoe Lenoe Yncno Llenoe yucno co 3Hakom, C36 B HavmMeHbLLEM HOMepe aapeca
Tekct ASCII Cepun cumsonos ASCII

32-6uTtHbI IEEE YeTblpexbariToBoe uncno ¢ nnasawowen Toukon IEEE-754;

HauMeHbLUWIA HOMep aapeca COAEePXKUT 3HAK U AKCIOHEHTY, CaMblii
cTapLwumii agpec cogepxut H3b maHTuccsl.

a. Bce Heucnonb3oBaHHble obnactu Hke 01FE wecTH. 3anonHsaoTcsa 3HadyeHmem 0.
Bce Hencnonb3oBaHHblE KO3 PULNEHTBI 3aNONHATCA 3HayYeHem 0.

KoHTporbHas cyMma paccunTbiBaeTcst Takum 06pasom, 4ToObl AONOSNHEHNE BCcex obnacten
o1 0 go 01FF wecTH. coctaenano 1234 wecTH.
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MepeyeHb gocTynHbix 3HavYeHu ans 0048 wecTH. u Koabl eANHUL, USMEPEHUS AaBMNEHUs]
nokasaHbl B Tabnvue B-3.

Ta6nuua 15: Kogbl eanHUL M3MepeHus AaBneHus

Koa naBneHusn EanHuubl usmepeHus

0 He onpepeneHsl
1 mbap

2 6ap

3 rMa

4 kMa

5 MnNa

6 dyHT/KB. ArOM
7 MM BOJ. CT.
8 [OOVM BOA. CT.
9 dyT BOA. CT.
10 M BOf. CT.
11 MM pT. CT.
12 OIONM pT. CT.
13 Kr/cm?

14 at™
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Appeca npeacraBuTenbCTB

https://druck.com/contact

MNMyHKTbI CepBUCHOro o6CnyXMBaHUA U TEXHUYECKOU NOAAEPKKU

N 1
[=]
L L

=

https://druck.com/service
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[I0MEPHIX NPENPUATHIA B OAHON MM 6OMee CTpaH. Bce HaaBaHNs! V3Enuil CTOPOHHMX
enei n a 3HaKamu

Aepxarenen.
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