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This manual is intended for Recorder software users, operators of automated
measurement systems and other specialists, using MIC complexes manufactured by RPE MERA.

The manual contains following sections:

>
>

>
>

Terms and definitions with detailed descriptions of terms;

Basic information about the MIC Complex management software Recorder,
including the description of purpose, functions and structure. Illustrative material
about on-screen forms, with which user works;

Description of measuring system organization, including measuring channels
configuration creation, user page creation with information display forms,
modules and channels settings;

Description of channels measuring and calibration procedure;
Description of plugins, which expands functionality of the software;

Attached methodological and reference materials.

The manual serves as an initial introduction to the Recorder software, also as step by step
operations description, execution of which is necessary for the user during measurement system
operation. Therefore, first sections of this manual have introductory meaning, where you can
find links to following sections with more detailed description of the previously mentioned

operations.

Manual contains a large number of illustrative materials — on-screen forms provided to a user
during a work. Thereby, to facilitate the perception of the material, drawings are not numbered,
and the whole text, relevant to each drawing, located directly next to it and designed as a

numbered section item.



Terms and Definitions

Balancing

SC - Scaling characteristic

Scaling

Sample

Measuring board

Measuring channel

Measuring complex

Measuring module

Frame

Calibration

Alignment of the Channel Input Signals

The characteristic of the logical channel responsible for the
conversion of electrical values into physical

Forming a scale, table, graph, or formula that determines the
correspondence between the values of values at the output and
input of the measuring channel

1. Obtaining a single measurement the values of the physical
process parameters

2. Recording the measured values of the parameters of the
physical process using Recorder in the MERA or USML
format

Measurement module embedded on PSI board, connected as a
peripheral device to the motherboard bus of the computer, on
which Recorder software installed

The set devices for signal transmission and signal
transformation necessary for obtaining measurement
information

A measuring means containing a number of synchronized
measuring channels, including various applications running on
a shared computer. The measuring complex has several
measuring modules and a controller for communication with a
computer with proper control software installed, for example
Recorder.

Unit that forms the measuring channels and installed in the
crate of the MIC measuring complex. Type, scheme of
switching and settings of units are determined by measurement
tasks. Primary converters (sensors) of measured parameters or
matching devices of signals from sensors connected to the
input of the measuring modules, and the output is connected to
the communication controller with the control computer.

Folder with recorded signal in the USML directory

An operation during which metrological characteristics of the
measuring channels are established under specified conditions
by determining the relationship between the value of a quantity
obtained using a calibrated channel and the corresponding
value of a quantity reproduced by a standard unit of quantity



Measurement System
Configuration

Legend

Metrological characteristics

PEAK — Peak value

PEAK - PEAK

Plug-in

Verification

Software package

Working directory

UTS — Universal Time
System

RMS — Root mean square

Trend

Trigger

TTL

The composition and structure of the measuring channels of the
system with a description of their switching schemes, operating
ranges, calibration characteristics and functions of signal
processing and registration

List of data item names displayed on the chart and their
corresponding colors or other symbols

Characteristics of the measuring channel that affect the
measurement result and its error

The maximum absolute value (from 0 to max.) of the measured
scalar value for a given time interval

The maximum absolute value (from min. to max.) of the
measured scalar value for a given time interval

Additional program module that extends the functionality of
the Recorder software

The operation of metrological control, during which the
metrological characteristics of the measuring channel are
confirmed, and the compliance of the channel as a means of
measurement with the legal requirements on ensuring the
uniformity of measurements is determined

Installation distribution kit, containing several software
modules. In this manual, unless otherwise specified, the terms
package and software package mean Recorder distribution kit

A directory with files in the MERA or USML format
containing records of the measured signals, and service files
with data of recording time and other parameters

A set of tools that provide a temporary reference of measuring
channels between individual devices. Consists from a UTS
signal source, digital communication lines and input channels
of special UTS devices

Square root of the mean square (the arithmetic mean of the
squares of a set of numbers) of multiple measurement values
al,a2,...,an

The tendency of a parameter or function to change over time

A set of signal parameters that allows you to distinguish the
moment of change of the logical state of the signal

Signals with discrete values “0” and “1”’



Level Named trigger, triggered, as a rule, by the value of the signal,
time or trend of any assessment. When it is triggered, a
command is formed to perform any action, for example, to
issued warning message

Display Form Window displaying signals or parameters in graphical or digital
form
MIC Multichannel measuring and measuring-computing complexes

MIC, designed and manufactured by RPE «MERA»

WinPOS Package of post-experimental processing of measurement
information, designed by RPE «MERA»



1 General information about the MIC complex management software
Recorder

1.1 Objective

The MIC complex management software Recorder is designed to control MIC multichannel
measuring and measuring-computing complexes, used as part of automated information-
measuring systems and automated control systems for various technological processes.

Management functions include: setting up measuring channels; collecting, processing, storing
and visualizing measuring information; generating commands upon reaching preset values of
the measured parameters.

Recorder software comes with MIC systems and should be installed on your computer,
connected to the MIC systems controller via Ethernet. Recorder software requires a computer
running under OS Windows10 or later Windows versions.

Computer for operating Recorder software with required parameters can be included in the
MIC package with the pre-installed and configured Recorder software by user's request, or
purchased and configured by user independently.

Recommended control computer configuration - CPU Core 15/4Gb/2Tb/DVDRW/LAN 1Gbit
- can be specified to meet the requirements for a system that uses MIC complexes.

Several MIC systems can work under the control of a single computer with Recorder
software, and received data can be transmitted for processing to several workstations and
controllers, and also displayed on the screens of several automated workplaces.

Recorder is a software part of the measurement system, the hardware part of which consists of
multi-channel measurement complexes MIC and also determined by the metrological
characteristics of the measurement system.



1.2 MIC complexes operated by Recorder

Recorder can be configured to operate with complexes and modules:
e complexes MIC-026, MIC-036 with MS bus, LC and MC type measuring modules;

e complexes MIC-017, MIC-224, MIC-236, MIC-251M/252M/254M with RXI bus
and MR type measuring modules, ME amplifier modules, MT test modules;

e specialized complexes MIC-140, MIC-170, MIC-185, MIC-700, MIC-800, MIC-
1100, MIC-1150, MIC-1200, MIC-1500 and others;

e complexes MIC-355, 355-M, MIC-551/552/553 with PXI bus and MX type
measuring modules.

The Recorder software settings in the system using certain devices have features that are
described in the User Manuals for these devices.

1.3 Functions performed

The Recorder software with MIC measuring complexes has the following functionality:
Configuration functions:

e automatic detection of the system hardware composition;
e setup of the measurement modules;

e forming a set of configurations of the measurement system with the possibility of
selecting the desired configuration for operation in the future.

Signal recording\registering functions corresponding to pace of measurement:

e continuous signals reception and recording to the built-in hard disk of the control
computer (data collection stations);

e show input signals of selected channels in display forms as waveforms or digital
values on automated workplace screens; configure display forms;

e automatic start and stop of recording: by TTL, by the signal level of the selected
channel, by the preset time;

e switch between image pages containing different sets of display forms;

e providing service interaction of the control computer with MIC complexes for
synchronization of measurement’s start/stop and synchronous control of several



complexes.

Levels control function corresponding to pace of measurement:

e control of measured values and converted parameters, comparison with
warning/alarm set values for selected channels;

e notification by color indication on the digital form when the set point is triggered.

Additional functions implemented when special software plug-ins activated:

e spectral processing of the recorded/played signal with display in the form of
spectrograms (up to 8192 spectral lines, various weight functions, averaging);

e express processing — calculation of RMS, PEAK, PEAK-PEAK, the average value
of the recorded/played signal on all channels, displayed as numeric values in the
table and as an arbitrary number of graphs depending on time (trends);

e cold junction temperature compensation for temperature measurements using
thermocouples.

Metrological support at the stage of preparation for measurement:

e automated calibration of analog channels;

e automated balancing of analog channel.

Additional functions during the measurement preparation stage:

o self-diagnostics of measuring modules and units, with detection of signal line
breakage for certain types of modules.

Recorder functions can be extended with additional plug-ins provided.



2 Organization of the measurement system under control of
Recorder Software

2.1 Measurement system structure with Recorder

1. Following equipment can be part of a measurement system controlled by Recorder
software. The number and switching schemes are determined by the measurement and
control tasks:

e Computer with installed Recorder software and display,
e Network equipment - Ethernet switch,

e One or more measuring systems with communication controllers and measuring or
functional modules,

e Primary converters, sensors, switching equipment, normalizing modules,
e Servers and modules of the unified time system,

¢ Digital signal reception and transmission equipment.

2. The example of measurement system structure is shown in the following figure::

Pressure and Pressure and Module of
temperature temperature universal Display
sensors scanners time signal
) N
C
O
&
2
Sensors for =) . Computer with
. o Multi-channel P
various 0-’ . Recorder software
. a0 measuring system S
signals c £
5 3
=
=
(7s]
|—| Printing Device
Strain and
piezoelectric Amplifiers
sensors
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2.2 Installing the Recorder software on a computer

RPE MERA supplies control computers with pre-installed and configured software while
ordering measurement systems.

For self-installation of software, user is provided with an installation kit, which includes: the
Recorder software, a set of standard plug-ins and drivers for measuring modules. Updated
versions of Recorder software are available on the website www.nppmera.ru.

To install the Recorder software on your computer, open the distribution kit folder and run the
installation program recorder-x.x.x.x-installer.exe.
Installation of recorder-3.4 or later versions of Recorder software is recommended.

It is possible to use the installation program from a computer disk, over the network or from a
CD.

The icon will appear in the “Start” menu after installation and rebooting the controlling
computer. This icon can also be copied to the taskbar. Recorder starts with opening the
program main window.

z F

Il SN R MEPAT

Name [ Address I est I Value [ un l Describe l STOPPED

00:00:00

PO @
e m—
MERA Ltd

Name Frequency

Version 3.4.0.1
Copyright (c) MERA Ltd

|Ready £ Chan: 0 0.00b/s CPU: 0% E Yy

The following information is briefly displayed in the center of the screen while preparing the
program for launch:

e The logo and name of the software developer,
e Logo and name of the Recorder software,

e Software version.
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As a rule, the MIC measuring system is delivered to the user with already installed plug-ins
and all necessary drivers. Device drivers do not need to be reinstalled when the program is

updated.

2.3 Recorder configuration procedure

Purpose of configuring Recorder software is to organize the operation of the measurement
system with a sufficient set of hardware to perform a certain amount of measurements with
the required accuracy and the required representation of measurement information.

The result of the configuration is the creation of a system configuration file, which should
allow you to reproduce the obtained measurement results under unchanged conditions.

Creating a measurement system configuration file requires the following steps, described in
the sections mentioned in parentheses:

e Perform the necessary hardware switching of the measurement system
equipment (section 2.2);

e In accordance with the measurement tasks, select the modules and measurement
channels to use. Specify in the program settings which of the available channels
will be used for measurements and which signal sources they will be connected
to, i.e. describe and name the channels (section 4);

e Configure the modules and channels in use: set the sample rate, select input
ranges, and so on(sections 7 and 8);

e Determine the composition of measurement visualization tools. Configure
forms for embedded and user pages and link them to measurement channels
(sections 5 and 6);

e Make general settings for Recorder software: set the time for updating
information on the display screen and the scan speed, select the
recording/saving mode type of start (section 3.5);

e Create path templates for recording received measurement data (section 3.5.2);
e Check the readiness of the measurement system (section 9.1);
e Make measurements (section 9.2) and results processing (section 9.4).

We recommend that you configure Recorder in the way so that the CPU usage during signal
registration does not exceed 70%. The program settings are saved in the configuration file.
The current configuration can be saved to a file with any name in the configuration folder
created by the user on the computer's hard disk. Lately you can always download the saved
configuration (for more information, see section 4.7).
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3 User interface

Operation with the software is going in the dialog mode. The software manages via a
graphical interface. Control elements have an inscription or an icon that allows intuitive
understanding of their purpose. Most control elements have pop-up suggestions.

The user of the Recorder software must have the working experience with Windows operating

system.

3.1 Software main working window

1. The main working window of Recorder includes the following panels:
e A Signal panel that can display one of the three built-in pages or pages created by the
user (section 3.3),
e Control panel (section 3.2),
e Channel list panel (section 3.4),
e Panel for displaying the current configuration and signal name (window header),
e The system readiness panel or error message (bottom line of the working window).
= It.rcfg - [C:AUSMLY 10003] — 5 <
) Digiplll form Sy by e
Name Address e! un — | STOPPED
MR-114-{ 1- 3- 1} 1-3-1 m mA
MR-114{ 1-3- 2} 1-3-2 m mA . X . 00:00:00
M3 133 fm e Form switching and display
MR20o1 1 1 I il settings panel °
MR-202-{ 1- 14 1-1-3 m v
MR-401-{ 1- 1-5-5 m
MR-405-{ 1- 1-2-6 m
MR-405-{ 1+ 1-2-9 m

Current Signal panel
configuration Riditae 1000
MR-114-{ 1- 3- 5} 100.0
name and full sl
1-{ 1- 5- 5} 100.0
frame name Control panel 129 100

. Channel list
Information bar
|Ready ﬁ‘ & Chan: 10 4.97Kb/s w9 [CPU: 0.0% < P >

13




3.2 Control panel

1. The Recorder controls are located at Control panel and Form switching and display
settings panel.

When the mouse cursor is over control elements, pop-up suggestions are displayed on the
screen indicating the purpose of this element and the hot-key combination on the computer
keyboard.

2. Control panel contains Status Display Panel and control buttons.
Status Display Panel can take one of the values: Stopped, View, Record and displays the
time of viewing or recording signals from the start.

3. Control buttons:

- complex configuration Setup mode for the current

session (F12)
o s\
- save the current configuration by default, without N e
requesting the name of the saved configuration (Alt - F2)
STOPPED
- open the last recorded measurement for analysis in
WinPOS package of the signal processing 00:00:00
N
- allows to set the name of the measurement for
registering the measurement information ®
- preview (F3) [ r
|

- stop viewing/recording (Esc)

o
- record mode (F2)

14



4. Selecting additional control and configuration

functions menu is activated by the button

and contains the following functions:

Self-diagnostic - performs an automatic self-
diagnosis procedure. Protocol file is created based
on self-diagnosis results. This file can be saved;

Save configuration as... - save the current
configuration under a unique name, the standard
dialog box for saving the file is displayed (Shift-
F2);

Load configuration - load a previously saved
configuration, and displays the standard dialog box
for selecting the file to be loaded (Alt-F3);

Scales Database — opens the window for managing
the calibration\scaling characteristics database.

3.3 Signal panel

1.

LS

\ System setup

New configuration
¥ Save configuration

VS\ Save configuration as...
6 Load configuration
P Self diagnostic

* Scales Database

Backup/ Restore

Zn Launch winPOs

Signal panel is designed for visualization of measurement and reference information
required by the user during operation. For clarity of information presentation, Recorder
provides functions for sequential display of three built-in pages and any number of user
pages on which the user can place and configure forms from the list of custom page forms.
The list of user forms on the screen can be edited using the buttons located on the right side.

For more information about selecting and describing the signal panel pages see section 5.

Forms configation is described in section 6.

2. Signal panel settings window opens after clicking the button u on the Form Switching
panel. The user can add new pages, activate one of the existing pages, delete unnecessary

ones, or detach the page from the Recorder window.

15



Pages X
. Page name
Digital form
Title Describe I
Digital form Build-In Page
Base Page Build-In Page |
Automatic Build-In Page
Graf Custom Page Up I
Vibration Custom Page
Test Custom Page Down |
Import I
Add Add araphs
Activate I 0K | Cancel |

After activating Graph page using button Add graphs, the list of forms can be accessed by
clicking the button in the top line of the page, the button E] allows to delete an

unnecessary form, and button automatically arrange forms on the page.

After activating Mimic diagram page using button Add, the list and configuration functions
for forms become available in the top line of the page. In addition to the graphic designation
the buttons purpose is highlighted when the cursor placed over the button:

u ® Vibration Test

3.4 Channel list panel

1.

Channel list panel it intended for displaying the list of active channels and opening the
settings window for these channels.

By default, the channel name in the list formed from the name of the module with the
address of the channel of this device specified in curly brackets. See section 7.2. When
configuring the system, it is advisable to give the channel the name of the measured signal.

16



2. The name of the channel and the sample rate (sampling
frequency) are indicated for each channel. You can also use

this panel for:

e sclect the current channel for more information about it,

e configure the channel settings,

e change the order of output signals displayed in the forms

on the signal panel.

The current channel can be selected by:

o "up" and "down" cursor buttons on the keyboard,

O Imous€ cursor,

o using the name filter located above the channel list.

3.5 General configuration of Recorder software

it [«

O ®

Name Frequency
MR-114-{ 1- 3- 1} 100.0
MR-114-{ 1- 3- 2} 100.0
MR-114-{ 1- 3- 3} 100.0
MR-114-{ 1- 3- 4} 100.0
MR-114-{ 1- 3- 5} 100.0
MR-202-{ 1- 1- 1} 843.8
MR-202-{ 1- 1- 3} 843.8
MR-401-{ 1- 5- 5} 100.0
MR-405-{ 1- 2- 6} 100.0
MR-405-{ 1- 2- 9} 100.0

1. General configuration window of Recorder software (Setup) can be opened from Control

panel by clicking the button . , or by F12 keybord button:

| Setup
| Recorder IHardwane Settings | Channels | Plugins |

Visualization Signals
Update Period 0.5) s Data Vector Length 1
Data Update Period o3
Test name | Test name
Product |Product name
Recording

2

I~ Prehistory 10 cex v

] X
Start conditions
(¢ Bykeypress ( By signallevel
€ T <
Channel |MR-114-{1-3-1)
I\ess ;]ICC mA
Stop conditions
& Bykeypress (" Bysignal
" Time elapsed

[V Reset Time at Recording Start Channel |MR-114-{1-3-1) v
[~ Recording with Paus Iless ;I IC 0 mA
™ Assign configuration files to measurement data ‘m
Data Folder
[causmiy = | System time |
[~ Template
[C:\USML\signal0003
OK I Close
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3.5.1 Signal display parameters

1. Visualization ficld of Recorder tab:

Update period - specifies the data update period on the working window screen. The period
value is directly entered in the input field using keyboard.

2. Signals field of Recorder tab:

e Data Vector Length - specifies the input signal time interval which displayed on the
screen and in the PC memory (this data is available to plug-ins and third-party programs
via special software interfaces. For more information, refer to the "Recorder programmer's
Guide”);

e Data update period - specifies the data update period in the program's internal buffers.
Data updated by portions using time interval specified in this field. The buffer contents
are used for calculating measurements estimations by channels.

3. Fields Test Name and Product Name of Recorder tab contain specific test and product
names. This data will be saved in the output file along with the measured signal values,
which will be very useful when processing a large amount of information collected during
testing of various devices;
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3.5.2 Data recording

Section Recording of Recorder tab sets:

1. Auto modify frame name at start — when this option enabled the file name that stores the
recorded information will be automatically modified each time recording mode starts. If the
specified file name contains at least one digit, it will increase by 1. If the file name does not
contain digits, an index of four digits will be added to the end of the name, starting from
0000. Note: In recent versions of the software this field is marked by default and cannot be
changed;

2. Prehistory - enabling this feature allows you to save signal of a predetermined length before
recording. When you set a ten-second backstory, a ten-second interval of signal data before
the moment operator starts the record mode will be added to the recorded data.

3. Reset Time at Recording Start - when this option is enabled, each new data recording will
start from a zero second.

4. Recording with Pauses allows making a series of recordings in a single frame.

5. Assign configuration files to measurements data - this option automatically place the
current configuration file in the directory with the recorded data. Lately this will help to
determine which parameters were used for recording.

6. Data Folder — specify the folder on the computer's hard disk where the registered data will
be stored. To specify or create a working folder for writing data, click the button to the right
of the field and then follow the suggested dialog.

7. Template — template for creating the
working folder structure and the

. Data folder template X
recording frame name
[ c:usmein
Path Name
Fiel Parameters el [ arameters I
Sepli:rator [ X l J e ’ /I
S 1 3
Separator \
8. This mode is enabled by the setting
checkbox and then using Setup IE] Il
e It
[V Template Setup | Iz 1z
button
Opened Data folder Template
window allows to configure the Path
-OK Cancel
and the Name of the file with saved f

data.
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9. The Path and Name are formed from  Peektemplate item X

the same set of parameters from the Field [ Text [ Desaription:

. . . D ™MD
Peek template item window, which o

J Date Y

. . Gl Date M

opens by clicking . Date D
Start time

. .. Text

The path contains an additional *“\” Property
Separator

Separator parameter that defines the
folder attachment.

Parameters are entered sequentially in
th'e Descr1pt10n‘ of the Path.and Name o
with confirmation by entering OK.

Cancel

If necessary, parameters can be removed from the Description by clicking L, or rearranged

by buttons and

After clicking OK in the Data folder Template window, the template will be saved and
shown in the lower row of the Setup window.

When the flag in the Template section is set up data will be recorded according to the settings

you made.

3.5.3 Recording Start and Stop conditions

1.

Activation mode for viewing or recording the signal is set in Start conditions section of
Recorder tab enabling one of the switches:

By hotkey - by default, the view/record mode is started by pressing the keys (F3-

[ J
view) and (F2 —recording) respectively.

By level - switching from view mode to recording mode when signal level exceeds
specified value. In this case, the lower three fields become available, where should be
specified required channel (by selecting from the suggested list) and the level that should
be analyzed. The trigger level is set by a threshold value, and recording is enabled if the
signal passes through the specified threshold in the specified direction. Signal front
direction, increasing or decreasing, is set by selecting the desired direction in the
corresponding field.

Trigger start - the mode for starting viewing or recording when an external control signal

arrives at the digital input of the device. In this case, when you press the keys (F3-
20



®
view) and (F2 — recording) the program switches to the corresponding mode, but data

registration begins only when the control signal arrives.

2. Stop conditions section of Recorder tab:

By key pressed, By signal, Time elapsed — selecting one of these switches sets the condition

|
for disabling recording mode — or manually by pressing the button (ESC), either by level,

or after a specified time, respectively. In the second and third cases, the corresponding fields
become available. The settings are made in the same way as for Start conditions.
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3.5.4 System time in Recorder

System time button on the Recorder tab opens a window of the same name, in which:

1. When Automatic settings flag is set on, the instrument time and the time in the UTS scale
will be counted from the moment the Recorder switches to View or Record mode (displayed
on the control panel).

2. To start time counting from an external source whose signals are received via the channel of
the measuring system, switch to manual mode (remove the flag).
Systemtime ’ 3

Unit time
[V Automatic settings (recommended)

Channel I

o
-

" Time stamp in UTS scale

Time in UTS scale

[V Automatic settings (recommended)

Channel I |

o
-

-

OK I Cancel |

3. The channel carrying the time information can be selected from the list after clicking the

button —, .

4. Selectors Value/Time Stamp/Time Stamp in UTS scale used for desired time
representation.

5. Ifnecessary, in the lower field of the window may be set up the time correction relative to
switching time of VIEW mode or RECORDING mode.
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4 System configuration creation

4.1 Composition of the measurement system

1. The Recorder software can have any number of program configurations. Configuration files
are stored in the Recorder program folder by default, but you can specify any folder on disk
to save settings. When you start the Recorder, the last working configuration will be load.

A configuration is defined as:
« number and parameters of MIC complexes connected to a PC;
« the location of the modules, their type and configuration;
« list of channels, their names and the binding to the hardware;
« calibration characteristics connected to channels;

o downloaded plugins list and their specific settings (for example, setting up cold
junction temperature compensation).

4.2 Configuration Loading

1. Configuration loading and editing must be performed in Stop mode.

2. To download the configuration you should press the button " on Recorder Control
Panel. In the menu that appears, select Upload configuration, and then a folder containing
configuration files *.rcfg will automatically open in the Explorer window:

E Open
™ > ThisPC > Local Disk (C:) > MeraFiles > Recorder >

Organize v New folder

bugz S Name Date modified Type Size

Kashevarov_Eng Codelator

d Music FxLib

@ OneDrive L
| auto_backup.rcfg
& This PC

default.rcfg
J 3D Objects default_2.rcfg

Desktop

| Documents

& Downloads

D Music

& Pictures

B videos

‘am Local Disk (C:)

¥ Network v

File name: I

\/‘ Recorder config Files (*.rcfg) v
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3. After selecting the file with the required configuration, click Open.

4. Recorder will load selected configuration.

4.3 Connection of complexes and crate controllers

To create a new system configuration, one of the existing configurations can be edited and
saved with a new name, or sequence of following steps should be done.

1. After starting Recorder click .., o x
& Recorder Hardware Settings | Channels | Plugins |
the button - Recoder =

SETTINGS on the Control
Panel or press F12 and in
opened Setup window
select Hardware Settings
tab

2. Right-click on the Devices
and select Device auto
search, or click the button

&

H =] %] &

OK Close
3. After the short message Device P
Search, a window opens withalist | Detecting device.
of Devices Found . mé:-nr;m Please wait...
s =k
s ) L
4. After confirming the selection of e —— -
devices by clicking OK, these .
. : : [V] MIC-170v4.1 Devi latform Mebius s/n0
devices will appear mn the [MIMIC-170v4.2 oniﬁ 3: E.Z.;Ziﬂ MZbiuz i/:wa E2ce]
Hardware Settings tab of Setup
window.

; Setup

|
| Recorder Hardware Settings lChannels] Plugins |
| r~ Devices

|| [E & Devices .
Serial numbers in the lines indicate | Q{0 S i
that the devices are recognized

correctly, but the sign & warns
that they should be initialized.
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Again, as in step 1, open the menu
and select Reset devices.

Initialization of detected devices
will start.

Add device

Device auto search

Reset devices

Reinitialization

Hardware initialization in progress.
Please wait...

As a confirmation of successful =

initialization, the warning sign @
(step 4) will disappear.

= Devices
&9 [ 0] MIC170 s/n: 0000 - Multichannel pressure measurement device
&9 [108] MIC170 s/n: 0108 - Multichannel pressure measurement device

If for some reason devices located in the local network of the measurement system are
enabled, but are not detected by auto-search, follow the steps described in paragraphs 9 - 17.

Click the Add Device or use button r

. After that, the Create Device window opens, where

a drop-down list shows the list of devices that can be included in the system configuration.
For a complex with the RXI bus (MIC-236), select the RXI-Crate and click Create.

Recorder Hardware Settings | Channels | Piugins |

Devices
-3 Devices
(-89 [ 1] RXI-Crate - Ethemet Crate controller s/n: 0335

@9 Slot 1- MR-202 s/n:00027 - Module MR-202

&5 Slot 2 - MR-405 s/n:00057 - Digital input module (32 channels)

@9 Slot 3 - MR-114 5/n:00318 - ADC Module v4.0 (C1)

&5 Slot 4 - MR-202 s/n:00020 - Module MR-202

&9 Slot 5 - MR-401 5/n:00004 - Module MR-401

&5 Slot 6 - MR-114 5/n:00014 - ADC Module v4.0 (17 channels)

Create Device X
R Select device type from list.
=3 Device type
MIC Crate =l
MIC-Crate ~
MX-132
RXI-Crate(17 slots) _]
RXI-Crate
MIC-140-48v2
MIC-140-48v3
MIC-140-36v2
MIC-140-96v3
MIC-170v4.1
MIC-170v4.2
MIC-170v5
MIC-1150
MX-224
MX-240
MX-310
MX-340
MX-228 i
)1 ~
L D \
IE’
OK Close
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10. Name of the crate will appear in the
list of devices at line [1].

11. At the beginning of the line, there

will be a yellow icon @ that tells
you to initialize the crate controller.

12. Right-click the line [1] and select
Properties.

13. In the RXI-Crate window that
opens, from the drop-down list
select the type of controller that
installed in the crate (see the
MIX complex passport) of the
customizing MIC complex. Do
not close the RXI-Crate
window.

Setup

Recorder Hardware Settings IChanneIsI Plugins |
r~Devices

== Devices
&3 [ 1] RXICrate - Ethemet Crate controller s/n: 0000

Setup

Recorder Hardware Settings | Channels | Plugins |
Devices

- Devices
L] [ 1] RXI-Crate - Ethemet Crate controller s /aalias
Add module

Search modules

Properties
Rename
Delete
Reset
RXI-Crate X
~ Interface
|MR-U31 [Ethemet CrateRXI-controller) ;J

= MR-031 [Ethemet CrateRX|-controller
. MR-032 ([Ethemet CrateRXI-controller)
MR-035 (Ethernet MIC-017 controller)

~ MTC bus frequency
| By default ~|

[ ok |

Cancel
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14. Click the Properties in RXI-
Crate window. In opened
window enter controller IP
Address, which is shown in the
controller passport or in MIC
complex passport. Close the
current window by clicking OK
and RXI-Crate window also by
clicking OK.

Serial nyumber

Address

MR-031 (Ethernet CrateRXI-controller)

0 Version (2.7
192.168.11.2 Port

|4000

ok | coce
15. Controller IP address can also be defined as follows:
192.168.<type>.<s/n>,
where <s/n> - 2 less significant digits of controller serial number.
Controller type defined according to the table:
Controller type MC-031 | MR-031 | MC-032 | MR-032 | MIC-140
< type > digits in [P-address 10 11 12 13 14

For example, for MC-032 controller with the factory serial number 03200025, the IP address

will be 192.168.12.25.

16. PC connection requires a correct setting of the network card.

Set the IP address in the format 192.168. XXX.YY'Y, where XXX is from 000 to 015, and
YYY is from 001 to 255. It must be different from address of the controller.

Subnet mask fixed 255.255.240.0.

For more information about setting up a network connection, see the MS Windows User
Guide. It may differ depending on the operating system version.

17. Right-click the root menu Device

and select Reset Devices or
select Reset from line[ 1] menu.
Crate controller will be
initialized.

Setup

Recorder Hardware Settings IChanne!s | Plugins |

Devices

=)= Devices
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4.4 Connection of modules

Select the [1] MIC-Crate line
again and click Search Modules
button.

In opened Modules Found
window select modules that will
be used in the work in Slot column
and confirm selection by pressing
OK.

The list of all selected modules
will be displayed in the general list
of the Device.

4. Right-click Device, select Reset

Devices, then initialization of all
selected modules will start.

4.5 Channel Selection

1.

Modules Found

Qw —

Search modules

0K I
|

Slot I Module I Describe
Slot 1 MR-202 Module MR-202 c |
Slot2  MR-405 Digital input module (32 channels) e
Slot 3 MR-114 ADC Module v4.0 (C1)
Slot4  MR-202 Module MR-202
Slot 5 MR-401 Module MR-401
Slot 6 MR-114 ADC Module v4.0 (17 channels)
Setup
Recorder Hardware Settings IChanneIs I Plugins |
i~ Devices
G
=88 [ 1] RXICrate - Ethemet Crate controller s/n: 0335
i@ Slot 1- MR-202 s/n:00027 - Module MR-202
& Slot 2 - MR-405 s/n:00057 - Digtal input module (32 channels)
&% Slot 3 - MR-114 5/n:00318 - ADC Module v4.0 (C1)
&3 Slot 4 - MR-202 5/n:00020 - Module MR-202
&3 Slot 5 - MR-401 5/n:00004 - Module MR-401
: &3 Slot 6 - MR-114 5/n:00014 - ADC Module v4.0 (17 channels)
Setup
| Recorder Hardware Settings I Channels I Plugins I
i~ Devices
CF=)

Click the Channels tab in the Setup window.
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€9 Slot 1-
€3 Slot 2-
€3 Slot 3-
€3 Slot 4-
&5 Slot 5-
&5 Slot 6 -

=89 [ 1] RXICrate - Ethemet Crate controller s/n: 0335

MR-202 s/n:00027 - Module MR-202

MR-405 s/n:00057 - Digital input module (32 channels)
MR-114 s/n:00318 - ADC Module v4.0 (C1)

MR-202 s/n:00020 - Module MR-202

MR-401 s/n:00004 - Module MR-401

MR-114 s/n:00014 - ADC Module v4.0 (17 channels)




Setup a X
| Recorder | Hardware Settings Channels | Piugins |

|
i

E{
>
X

MR Name [ Address [ Type [ Descrbe [Frequency [ Scale I
MR-405
MR-405
MR-405
MR-405
MR-405
MR-405
MR-405
MR-405
MR-405
MR-405
MR-405
MR-405
MR-405
MR-405
MR-405
MR-405
MR-405
MR-405
MR-405
MR-405
MR-405
MR-405
MR-405
-2-26  MR-405
-2-27 MR-405
-228 MR-405
-2-29 MR-405
MR-405
-2-31 MR-405

Ann samoanre

>
NEBEalInnrnnIo®NabwN=AN

I DS T TN Ty T TSI TSI TN SINE

N
w

NI
B

»
8

P P G P

Tree

EA

oK | Cose | gy

2. In Available Channels window use Ctrl and Shift buttons to select the channels need to be
included in the system configuration, and click the right arrow at the bottom of the window:

Setup a X

E
e
&

1-221 MR405
1222 MR405 Name [ Address [ Type | Descrbe [ Frequency [ Scale [
1-2:23  MR-405 BHMR-114{1-3-1) 31 MR114 100.0 -
1-224  MR405 BHMR114{1-3-2) 32 MRI14 1000 X
1-225  MR-405 BHMR-114{ 1-3-3) 33 MRI14 100.0 .
1-226  MR405 BHMR-1141-3- 4) 34 MRI14 100.0 .
1-227 MR405 :
1-2-28  MR-405 BHMR-114-{1-3-5} 35 MR-114 100.0 -
1-229  MR405 B9 MR-202-{ 1-1-1) 11 MR202 8438 .
1-230  MR-405 B9 MR-202 1-1-3) 13 MR-202 8438 .
1-231  MR-405 B9 MR-401-{ 1- 5-5) 55 MR-401 1000 -
26 MR405 100.0 i

1-2-32  MR-405
-2-9  MR-405 100.0 -

1-2d.. MR-405 B8 MR-405{ 1- 2- 6}
1-3-6  MR-114 B9 MR-405{ 1-2-9)
1-3-7  MR-114
1-3-8  MR-114
1-3-9 MR-114
1-3-10 MR-114
1-3-11  MR-114
1-312 MR-114
1-3-13  MR-114
1-314  MR-114
1-3-15 MR-114
1-3-16  MR-114
MR-202
MR-202
MR-202
MR-202
MR-401
MR-401
MR-401

e ane

>

MO OO OOO0O0O0OIn

POy
PN = B W =

A._._._.T.T._._.

Tree

EA

NIGEIE

0K |  Close Apply
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3. Selected channels are displayed in the Selected Channels field of the Channels tab. List of
Selected Channels can be edited using arrows buttons on the bottom line.

4. After clicking OK in Setup window, the channel list will be fully displayed in the Channel
List field on the right side of the main Recorder window. Channels selected for signal
visualization will be displayed in Digital Form and on Base Page of Recorder main window.

z Recorder:default_3.rcfg - [C:\USML\\] = m] X
1 [ Digital form Base Page Automatic s S e MEPA'

Name l Address l est[ Value l un I Describe I STOPPED

MR-114-{ 1- 3- 1} 1-3-1 m  Not Ready mA

MR-114-{1-3- 2} 1-3-2 m  Not Ready mA 00:00:00

MR-114-{1- 3- 3} 1-3-3 m  Not Ready mA

MR-114-{ 1- 3- 4} 1-3-4 m  Not Ready mA

MR-114{ 1- 3- 5} 1-3-5 m  Not Ready mA Py

MR-202-{ 1- 1- 1} 1-1-1 m  Not Ready \

MR-202{ 1- 1- 3} 1-1-3 m  Not Ready Vv

MR-401{ 1- 5- 5} 1-5-5 m  Not Ready

MR-405- 1- 2- 6} 1-2-6 m  Not Ready fow 0

MR-405 1- 2- 9} 1-2-9 m  Not Ready o ‘i ®
Name Frequency
MR-114-{1- 3- 1} 100.0
MR-114-{ 1- 3- 2} 100.0
MR-114-{ 1- 3- 3} 100.0
MR-114-{ 1- 3- 4} 100.0
MR-114-{ 1- 3- 5} 100.0
MR-202-{ 1-1- 1} 843.8
MR-202-{ 1- 1- 3} 843.8
MR-401-{ 1- 5- 5} 100.0
MR-405-{ 1- 2- 6} 100.0
MR-405-{ 1- 2- 9} 100.0
< >

Ready & Chan: 10 4.97Kb/s 9 [CPU: 0.0% E Y
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5. The Automatic page displays only the signal of the selected channel. The page can be used
for sequential or selective signals view in measuring channels. Selection of a channel
performed by selecting it in the Channel List field.

3 Recorder:default.refg - [CAUSML\\WW\] - o X

I Digital form Base Page Automatic 2 SO D)

B wR202(1-1-3) STOPPED

v

300001 00:00:00

20000 e |'<

o ®

Name Frequency
MR-114-{ 1-3- 1} 100.0
MR-114-{ 1- 3- 2} 100.0
MR-114-{ 1- 3- 3} 100.0
MR-114-{ 1- 3- 4} 100.0
MR-114-{ 1- 3- 5} 100.0
MR-202-{ 1- 1- 1} 843.8
0 MR-401-{ 1- 5- 5} 100.0
MR-405- 1- 2- 6} 100.0
MR-405- 1- 2- 9} 100.0

10000

10000

20000

30000

33000

0 i 2 3 4 s 6 7 8 3 sec. | < >
|Ready & Chan: 14 4.97Kb/s &9 [CPU: 0.9%

6. When creating a list of Selected channels, each channel is automatically assigned a name of
the type MA-AAA {X-Y-Z}, where:

e MN-AAA-module name,

o {X-Y-Z} - channel address: sequence numbers of the complex in the measurement
system, slot numbers, and channel numbers,

e Non-modular devices (for example: MIC-140, MIC-170, MIC-184) receive channel
addresses consisting of two groups of digits {X-Z}: the device number in the
measurement system and the channel sequence number.

7. Automatically assigned names are used in all channel lists, settings windows, and forms until
they are renamed, which can be done in the Channel settings window (section 8.1). The
address of the channel, thus, remains unchanged.

4.6 Checking configuration settings

1. To visualize the signals of the selected channels, waveforms can be outputted on the Base
page and the Automatic page to display the signals.
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2. The Automatic page displays one signal selected in the Channel List.

3. The number of waveforms placed on the Base page can be set using the counter

-
specified in the Channel List.

Oscillograms counter

. in the top line of the page. The waveforms are placed in the order

E Recorder:default_3.rcfg - [C:AUSML\\] - m} X
n Digital form Base Page Automatic MEPA
Dscillograms counter 6 _|:' PREVIEW
MR-114-{ 1- 3- 1} m=44.3 MR-114-{ 1- 3- 4} m=44.1
45.706 45.200] 00:01:15
45,000
44,800
45,000
1 g.soo« L L4
24,500 400
44,200 [—
24,000
24,000 @) %
43612 ! ! ! ! 43,802 ! ! ! !
00 02 04 06 08 09 0.0 0.2 04 06 08 09 | Name Frequency
X X MR-114-{ 1- 3- 1} 100.0
MR-114-{ 1- 3- 2} m=44.4 MR-114-{ 1- 3- 5} m=44.2| MR-114-{ 1- 3- 2} 100.0
25,200 26,831 MR-114-{ 1- 3- 3} 100.0
25,080 MR-114-{ 1- 3- 4} 100.0
46.000- MR-114-{ 1- 3- 5} 100.0
44,890 MR-202-{ 1- 1- 1} 8438
6 45.500 MR-202-{ 1- 1- 3} 8438
§4 T 45.000 MR-401-{ 1- 5- 5} 100.0
480 - f §= 2=
veoitics T
44,280 li i -405-{ 1- 2- 9} .
44,000
44,000
438 : . , . 431874 - , . r
0.0 02 04 y 06 08 09 0.0 02 04 : 06 08 09
MR-114-{ 1- 3- 3} m=44.3 MR-202-{ 1- 1- 1} 'm=-0.001
25,200 0.000201]
25,080
44.880 -0.00050
6680
EA > -0.00100
w280 -0.00150
44,000
4380 I ! I I -0.00202 ] | ! ! !
0.0 02 04 06 08 09 0.0 0.2 04 06 08 09
X X < >
B Ready 25 Chan: 10 4.97Kb/s &9 [CPU: 17.6%

4. End-to-end channel health check can be performed when a signal corresponding to its
operating ranges is connected to the channel input, then click the VIEW (yellow) or
RECORD (red) button on the control panel of the main window. When work finished, press

STOP or Esc button.

In the process of forming the configuration of the measurement system, it is advisable to

check the settings that are being performed. Not only when selecting complexes, modules
and channels, but also for other operations described in this Manual:

e Modules and channels settings,

e Channel calibration,

e User pages and forms creation,

e Level settings,

e C(Creating data entry templates,

e Settings of the universal time system and others.
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4.7 Configuration Saving

1. To save the current configuration under the current name, press the button on the control

panel - Save configuration (Alt-F2) or by exiting Recorder with confirmation of
saving the configuration.
MEPA
2. To save the configuration in a new file with a unique name click the menu button
choose Save configuration as... and in opened window change file name to name under
which new configuration will be saved and press Save button:

E Save As
o > ThisPC > Local Disk (C:) » MeraFiles > Recorder > v O Search Recorder
Organize v New folder v
20200516 2 Name Date modified Type Size
Becordes Codelator 56 PM File folder
@ OneDrive FxLib an PM File folder
IxLib 4/2 AM File folder
[ This PC Purge 42 A File folder
~J 3D Objects RS-422 472 File folder
I Desktop |_] auto_backup.rcfg 5 RCFG File 113KB
3 Documents | ] default.rcfg RCFG File 113KB
‘ Dowiloads | | default_2.rcfg RCFG File 157KB
. | | default_3.rcfg RCFG File 201 KB
J’ Music
& Pictures
B videos
‘s Local Disk (C:)
v
File name: | new configaration|
Save as type: | Recorder config Files (*.rcfg)
A Hide Folders Cancel

3. Saving the system configuration after each setting saves time when creating new system
settings.
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5 User Page Creation

5.1 User Pages

1. The following pages are embedded and cannot be deleted:

e Base page - a form for displaying an arbitrary number of waveforms (up to 16 waveforms

Oscillograms counter 1 _,;]

can be selected using counter . on the Form switching panel,
as shown in paragraph 20 of section 5);

e Automatic form - this form displays waveforms for channels selected in the Channel List;

e Digital form - displays a list of channels, current estimations, and additional information.

2. In addition to built-in pages, it is possible to create two types of user pages by clicking the
corresponding buttons: Add graphs and Add (for mimic diagram).

The mimic diagram page can display all the signal and reference information in the most
convenient way for the user. The graph page is less functional, but easier to set up and can be
used for simple measurement systems.

A mimic diagram is a graphical information model that conditionally displays the functional
and technical diagram of an object and information about its state to the extent necessary for
the operator to perform functions assigned to him.

In both cases, New Pages will be generated, which should be named if there are more than
one user pages.

A common window is used for naming, placing in the list, and activating graph and mimic
diagram pages.

Pages X
.+ Page name
Test
Title Describe Undock |
Digital form Build-In Page
Base Page Build-In Page Remove I
Automatic Build-In Page
Graf Custom Page Up |
Vibration Custom Page
Test Custom Page Down I
New Page Custom Page
Import |
Export I
Add Addgiaphs |
Activate I 0K | Cancel I
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3. If the graph page is selected (Add graphs button), then clicking Activate opens the page for
creating a graphic form. To create and edit forms use buttons in the upper right part of the
screen:

Add Graph - to open the menu for selecting form elements,

Remove Graph E - to delete element ,

Auto Arrange Graphs - to rearrange elements positions of on the page
automatically.

Add Graph X

Name I oK |
Radar curve graph
Trend Cancel |

Button

Panel

Values Table
Ocillogramm
Parametric curve graph
Composite list
Chart histogramm
Input field
Histogramm
Picture

Text label

Digital indicator

4. If a mimic diagram page is selected (Add button), clicking Activate opens a page where you

can create a form that includes graph and mimic diagram elements. Select items from the list
at the top of the screen:

| : Automatic Graf Vibration

AL R = x |[He MEHOOEHRKE =G oM@ EE O R

Items displayed on the page can be moved on the screen by cursor and resized after selecting
them with the left mouse button.

Form elements can be further customized to meet the requirements for displaying
measurement, reference information and the user's wishes.

You can switch to the configuration mode for any form element by right clicking on the form
image and selecting Properties from the menu that appears. Then Setup window for
corresponding element opens. Various form elements configuration described in section 5.2.
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5.2 Examples of forms configuration

1. Example of configuring a user graph page

3 Recorder:default.rcfg - [CAUSML\\] - o X
o [ Digital Base P Automatic - ST | MEPA |
Graf PREVIEW
00:03:34
T T T T T T T T T T /@) ®
00:00:00 00:00:15 00:00:25 00:00:35 00:00:46 00:00:55 00:01:05 00:01:15 00:01:25 00:01:40
X[ -] ] 4] |[ Name ] Frequency
MR-114-{ 1- 3- 1} 100.0
| MR-114-{ 1- 3- 2} 100.0
MR-114-{ 1- 3- 3} 1000
24,3967 24,2545 MR-114-{ 1- 3- 4} 100.0
44300 24,2000 MR-114-{1-3-5} 1000
24,200 MR-202-{ 1- 1- 1} 2438
> . 41500 MR-202{1-1-3} 8438
4oy 24,1000 MR-401-{ 1- 5- 5} 100.0
44,000 MR-405-{ 1- 2- 6} 1000
43675 440500 MR-405-{ 1- 2- 9} 100.0
000000 000025 000046  00:01:05 " o00140 4397991 ’ . . ;
00:00:00 00:00:25 00:00:46 00:01:05 00:01:40
X|-14] I>14]
X-[« I ]+
A
Name | Address | est | Value | un [ Describe |
MR-1144 1- 3- 1} 1-3-1 m 4857 mA
MR-114-{1- 3- 2} 1-3-2 m 4410 mA
MR-114 1- 3- 3} 1-3-3 m 4407 mA
MR-1144 1- 3- 4} 1-3-4 m  44.00 mA
MR-114{ 1- 3- 5} 1-3-5 m  44.03 mA
MR-202 1- 1- 1} 1-1-1 m  -0.0015 v
MR-2024 1- 1- 3} 1-1-3 m  -0.0037 v
MR-401{ 1- 5- 5} 1-5-5 m  1.000
MR-405 1- 2- 6} 1-2-6 m 00
MR-4054 1- 2- 9} 1-2-9 m 00
{< >
Ready |& Chan: 14 [4.97Kb/s e [CPU: 1.2% 7
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2. Example of configuring a user mimic diagram page

Re| Recorderzdefault.refg - [C:\USML\Test92] i i [=[ 3]

B < Uudposoii popmynsp Bubpayun New Page New Page N ié a 'MEPA
e xdd FENETEEDN OCTAHOBJIEH
4000 | 5000 w0oe | s000 50.0 :l‘ BUBPALIMM 00:00:00
0.0 00.0 200.0 u‘l“"{ 0.0 4 .
F N 50.00 | | 50.00 | |50.00 | | 50.00
T4_oc T4 80.0 L [ ]
200.0 700.0 200.0 Em
90.0
100.0 800.0 1000 8000
% 0.0 0.00 ne:50.00 == Ipit 0.0
0.0 $00.0 0.0 9%0.0 1100 Md 0.0
ed 0.0
Pm 0.0
Rup 50.00 R1 50.00 ne np 50.00 ne 50.00 Pm2-3 0.0
Pma-5 0.0
VK1 VK2 viz 11 P84030 0.0
a7 e &
RIT10046 32000.0
RIT10055 32000.0
(CHR RO RIT10059 32000.0
a00a  so00 60.0 Md RIT10063 32000.0
e 0.0 700 RIT10067 32000.0
VI ek 50.00 3000 Lo P el =y
T4 n) RIT10075 32000.0
i T S LU p 5000 | | [aricors 00
WM9 cke 50.00 o0 ~ Rr10116 32000.0
T3om 0.0
T3np 50.00 T3rp 00
100.0 0.00 300.0 0.00 v
o 500 | \ - - ::m g;g
= S0 1100 T3 om| 60.00 T4_oc 0.0
ta_smix 0.0
WK1 0.0
MACNo Vk2 0.0

z.u

250 350 250 0 150
loo\/‘) 7‘ 2.“}/ x\/:“ a0
Pm_seix

a0 %{, - J P " - A
AAF 5 /\) Y

0.5 /
t 00 6.00 LU
M BbIX KCa PmKaa PmM2-3 Pm4.-5 PB2-3 PB45 P8 Hap nn PB 4030
0. 50.00 50.00 50.00 50.00 50.00 50.00
IEEEEEEEE - B
FoTos k pabote [RKan: 33 [s76.00kb/c @9 lcPU:0.3% [0 . 4

3. Example of configuring a user mimic diagram page

Re| Recorder=default.rcfg - [C:\USML\Test92] ) =101 x|

) i \Lindposoiibopuynsp Bubpaumn New Page New Page y B S o MEPA'

AR A A L EEE 20

| OCTAHOBJIEH

| Kot&n B paBoTe 00:00:00
F:[486 1/ Map e
[aenenns napa g g
6apabane kcTna fow E
v:[ 121 mia it 0.0
Md 0.0
Pd 0.0
o% Pm 0.0
| ¥ v Eili I'l Pm2-3 0.0
T ur.Ropa  |Pmes 0.0
E p:[18.20 wNa I A:ﬂ :jg:: o8
: = il il 2, TE® Pr_ex 0.0
T:fi3430 °c 5 Rrr10046 32000.0
100.00 Emo % @ [lsiMoBbI@ raze| |%r100s5 32000.0
[a3 RIT10059 32000.0
E °1! ¥ — | |Rricces 32000.0
I —_— _m Rer 10067 32000.0
Rrr10071 32000.0
Rrr10075 32000.0
o RT10108 32000.0
Rrr10116 32000.0
T T3omn 0.0
: S x| [aeoss [ i
Korén [IE-6,5-14TM | P:E2050) na Tamp 0.0
T4_oc 0.0
1_Beix 0.0
oc 5 vk1 0.0
/(1::;:(?\ [ T.51200°C Ti5600°C a2 30
— E‘ 00 % k4 0.0
~2N 1N ANN. vri 0.0
vi2 0.0
Bosa B s 09
IP= K o 50.00 ns 0.0
anno P1 P2 _PT_ PBX Paux
Wma | 3Hauerve. Wma | 3navenue ) 149.00
P 3120 T 1343 2500
P1 1340 Tior 186.0
P2 56.00 Tons 67.00 200 T
P7 1450 Tex 143.0 1500 413400 56.00 22800
Pey 22U I8biX By
Pebix 27€0 1000
500
> < | > 00
T £ <] | »
Foros x paote [& Kaw: 33 [576.00kb/c @9 [CPU: 0.0% - i
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4. Example of configuring a user mimic diagram page

Re| Recorderzdefault.rcfg - [C:\USML\Test92]

B3 (4 unboonoi gopuymap. | Bupaym | NewPage | NewPage » L] S B N RS
| ® e x M BERNLO@DE OCTAHOBIJIEH
. o 00:00:00
R R P7 _T‘ 2510 L8 LDt Lt D4 S QR ME o Mes mos  mes e
wnnd 3 3 J 0o Ji220 g6 sy prao  paad 5.0
1200 | 000| D32  q3nob  fs.0d 31,3 203 4 104ls 4 J
114 < %0
1000 1694
14‘: 3 30
800 .
1234 2.0 Ipit 0.0
3 E Md 0.0
600 103 20 o ao
EER 1504 Pm 0.0
1004 63 Pm2-3 0.0
4] Pma-5 0.0
200 - P84030 0.0
23 : Ps_xan 0.0
oo L L (- ot — L o — L L Pu_sx 0.0
RIT10046 32000.0
RIT10055 32000.0
Hua [[Aape: [oy [Buauzime [ ea Wun [ Aapec oy [ Buaucme | o Muan oc oy [ Znaucime RIT10059 320000
F vitual m  210.C p LDt vinual m 1736 6p 1]} virual m 1736 Bp Rir10063 32000.0
H vitual m W 6p LD2 virtual m 1760 6p Fsv virual m 1820 6p :’1‘7037 S2X0.0
| vitual m 100 fp LD3 virtual m 1607 6 T virual m 1343 op o ey
Md vitual m 5100 bp LD4 virtual m 1683 6p F1 virual m 1340 Bp RrT10108 32000.0
Ny vitual m 1210 6p Los virtual m 1638 6p F2 virual m  56.00 6p RIT10116 32000.0
nd vitual m 00 6p M21 virtual m 2700 6p F7 virual m 1,90 6p Tiom 0.0
nn vitual m 9320 6p M210 virtual m 2100 6p lex virual m 2280 6p T3np 0.0
3 virlual m 2530 fp MS11 virlual m 1600 Gp Fubix vir.ual m 2780 [ T4 0.0
P vitual m  312.C 6p MZ12 vinual m 1100 6p Tex virual m 1430 6p T4np 0.0
Psk vitual m 1560 6p MZ13 virtual m 1700 6p | Teen virual m 1890 6p ;’-:;X gg
Psv vitual m 13.2C fp MZ14 virtual m 2300 Bp Tkot virual m  156.0 bp WKL 0.0
MZ15 virtual m 1500 Bp Tonp virual m  67.00 Bp vk2 0.0
M21R virtnal m 34m fip i3 0.0
M217 virtual m 4200 6p k4 0.0
MC18 virtual m 3300 6p Vi1 0.0
vr2 0.0
M1 0.0
M9 0.0
e 0.0
< I K1 | JARKI] | >
B =NENE « I
FoTos k pabote [& Kan: 33 [576.00kb/c [ [CPU: 0.0% G 4
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5.3 Operation with mimic diagrams

5.3.1 Creation of mimic diagram page
1. To create a form using the mimic diagram (graph) page, following steps should be done:

e Open the window Pages using the button s on Control Panel.
e In Pages window, click Add (for mimic diagram) or Add graphics button. A new entry

New Page will appear in the list of pages.

Pages X
.+ Page name
Spectral diagnostic
Title Describe Undock |
Digital form Build-In Page
Base Page Build-In Page Remove |
Automatic Build-In Page
Spectral diagnostic Custom Page Up |
Down |
Import |
Export |
Add mimic diagram Add graphs |

Activate I 0K I Cancel I

¢ In the field Page Name enter the name of the created mimic diagram page.
e After clicking Activate, the window will close and a new page will appear on the screen.
The opening of the mimic diagram page is shown below.
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3 Recorder:default.refg - [C:AUSML\\\\\] - m] X

Ml g Vibration Test Mnemonic » S MEPA
AEN | Fxlﬂﬂ%lﬂﬁ@@lm@“ﬂlﬂ@@ STOPPED
\ 00:07:00
() [ )
Mimic diagram elements — 5

selecting panel ,
2 ®
Name Frequency
MR-114-{ 1- 3- 1} 100.0
MR-114-{ 1- 3- 2} 100.0
MR-114-{ 1- 3- 3} 100.0
MR-114-{ 1- 3- 4} 100.0
MR-114-{ 1- 3- 5} 100.0
MR-202-{ 1- 1- 1} 8438
MR-202-{ 1- 1- 3} 8438
MR-401-{ 1- 5- 5} 100.0
MR-405-{ 1- 2- 6} 100.0
MR-405-{ 1- 2- 9} 100.0

Mimic diagram elements
setup panel
M 53 < >

|2 Ready B Chan: 14 4.97Kb/s w [CPU: 0.0%

NN

2. Control Panel used to display and configure form elements:

oV Bex W BEO0EBRESGEF DR

V4 Enable and disable editing mode

N Opens the Tool settings window.

—

Opens the properties window for selected objects

o

Copy selected object

@ Paste copied object
X

Delete selected object

> Add an object to the library

¢ Select an object from the library

Add element “Radar curve graph”

= Add element “Trend” (section 6.4),

E Add element "Values table"
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=

Add element “Oscillogram” (section 6.3),

=]

Add element "Histogram" (section 6.5),

Add element “Dial gauge chart” (section 6.6),

Add element "Picture"

B | €3

=

Add element "Text label"

E

Add element "Digital indicator"

The Control Panel can be hidden or displayed using a special combination: press the CTRL
button and left click on the free area of the mimic diagram. The edit mode must be disabled by

&2

. To add an element on a page:

button.

clicking

e cnable editing mode with the button ke ;

e click the appropriate element button on the Control Panel;

e click the left button of the mouse on the page where you want to place the element. The
element will be displayed at the cursor position.

To delete an element, select it and use the button

The location of elements on the page is set using buttons that are activated when you select the
elements that you want to configure:

N EF E0EH HMI S8 w aas s O

Use the offset buttons on the alignment panel to group all elements on the page. Select two or
more items and click the appropriate button.

sy - Align selected elements to the left or right edge of the last selected
element.

T i | - Align selected elements to the upper or lower edge of the last selected
element.

= [ @| - Make the selected elements of the same width, height, and size,

respectively, for the last selected element.
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7. To place form elements on the page and align horizontally and vertically, select the elements to align

o0
using Shift and click \ZZ__ - Form as a table. Following window will open:

Table parameters X

Columns quantity I2 j 0K I
Lines quantity _J Cancel |

In the window, set the number of rows and columns of the form page where displayed elements will be
allocated automatically.

e The elements will be arranged in the reverse order of the selection.
e FElements are aligned to the left edge of the leftmost element and to the top edge of the
topmost element.

e The size of all elements will be equal to the size of the last selected element.

8. Another way to align elements is to use a grid on the screen:

click the last button on the Mimic diagram elements setup panel

In the menu that opens, you can: v Show grid

o after opening the Grid Setting..., set the grid pitch verticallyand ¥ Alligment by grid
horizontally,

) Grid settings ...
o setthe Align by grid mode flag and perform alignment,
o after you align the elements, unset the flag Show grid to hide the
grid.
e

9. The order of applying image layers on the page is set by buttons
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5.3.2 Mimic diagram page configuration

1. The page background gives visibility to each mimic diagram. If there are many mimic diagrams in
the measuring system configuration, their different backgrounds allows the user to quickly
identify opened page.

Use the button  ~ to add a background, this action will open Tool settings window:

Mimic diagram settings X

Background picture

File _l Remove |

Diagram size

* By window size

" By picture size

" Custom size 1024 - |768

View

) | oK I Cancel
I” Double buffering

Use this window to delete or replace the Background image for an opened page, or set the
background for a new page.

2. The File field displays a link to the background image for the current page:

e To remove the background of the page, click on the Remove button and then OK.

e To set the page background, click the button _I and in the opened window select the
desired image. After clicking the OK button, the Tool settings window will close and the
selected image will become the background of the page.

3. In the Diagram size field you can select the zoom type for the image and screen of the
mimic diagram.

e By window size — the image will be scaled according to the current window size, without
keeping the proportions.

e By picture size — the working area of the mimic diagram will be created according to the
size of the image, and scroll bars will automatically appear if necessary.

e Set size — the user can independently set the desired size according to resolution of the
user's display.
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5.3.3 Predefined components library

1. The user can configure any of the components in the desired way, and then save it to the
library for further use. This avoids the need to re-configure the same type of elements.

2. To save the configured element to the Add indicator to library X
library, select it in the page field and click

>
—— - Add object to the library. In the

window that opens, enter the Name and
click OK.

70
8.0

Histogram

Title

INo name

0K | Cancel |

3. To insert an element from the library, click i - Select object from the library, select an
element, and click OK. After closing the window, click the mouse in the position where you
want to place an element.

4. In the same window you can rename or delete the required elements using the Title and
Remove buttons.
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Insert the indicator from the library

Picture | Title [ 0K

j -ﬁ% Histongram1
’

Close

Title

Il [l

Remove

Rounded

No name

B

. The library is stored in the MERA Files directory in the IxLib subdirectory. During
installation the default folder is "C:\Mera Files\Recorder\IxLib\". You can transfer the library
to another computer by simply copying library file.
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6 Description and settings of elements of forms

6.1 Setup features

1. On user graph and mimic diagram pages, forms can be created using elements that use
common configuration tools for setup.

2. The element settings tools are available in the Setup windows, which open by clicking the
Properties button after selecting an element on the screen and then right-clicking on the
selected item.

3. The Setup windows for many elements have similar and identically located settings tools
that provide:

e tools for selecting a channel or a list of channels whose measurement information
should be displayed by the element;

e setting the Move parameters from channel flag when you first enable it, which
allows you to synchronize the settings of the measuring module, the channel and the
form element that the selected channel is connected to. In the future, the settings are
automatically duplicated;

e settings for ranges of displayed signal values;

e setting the dimensions and parameters of the chart axes and display scales;
e renaming form elements, axes, scales, and dials;

e legend design;

e selecting and configuring fonts for all labels on the form page;

e graphic and color design of elements;

e level settings.

4. Some of the tools in the Setup windows are not described in this Recorder user manual
because they are intended for factory settings and system diagnostics.

5. The following sections 6.X.X describe the settings for various elements.
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6.2 Values Table

1. A Values table is a representation of channel values in a table

2. To add table of values
to the page element,

press

a
3
©

Name

]

[ est | Value

| un | Describe

MR-114{ 1- 3- 1}
MR-114{ 1- 3- 2}
MR-114 1- 3- 3}
MR-114 1- 3- 4}
MR-114 1- 3- 5}
MR-202 1- 1- 1}
MR-202 1- 1- 3}
MR-401 1- 5- 5}
MR-405 1- 2- 6}
MR-405- 1- 2- 9}

JEFY Y JEPY (P Y JEPY JPQ Y B -

Ddiodh il bod bl bk D d b hud
CHOWanEWN |G

33|1313[3|13|13(3|3|3

=<33333%

3. The Values table is configured in the Digital page settings window

Digital page settings

Filter |

All channels

MR-114-{1-
MR-114-{ 1-
MR-114-{ 1-
MR-114-{ 1-
MR-114-{ 1-
MR-202-{ 1-
MR-202-{ 1-
MR-401-{ 1-
MR-405-{ 1-
MR-405-{ 1-

NI 4G

WO NW—00 & WK —
N Nt ot St et gt gt et gt

~ Options
™ Show all estimations

Filter

Selected channels

[V Use default settings

bk

oK

Cancel

i
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4. Left field displays active channels list of the Recorder. In the form, channels are displayed in
the order that was set in the settings window. To change the position of a channel in the list,
first select it and then click the appropriate arrow button.

5. If you select the Use default settings option, all buttons will become unavailable, all signals
will be selected, and the program settings will be applied to the signals: the order of display
and font.

6. While using the button Font, settings changes apply to the entire table.
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6.3 Waveform window

6.3.1 Adding the Waveform window

1. The waveform used to display changes of signal of the selected channel over time at the Base
page and User pages.
N
2. To add the waveform window, click the button

3. To change the scale of the chart axes, place the cursor on the custom axis and rotate the
mouse wheel in the desired direction.

MR-114-{ 1- 3- 1} m=44.3
45.706
45.080
3.5
44,088
43,67
0.0 0.2 04 0).(6 0.8 1.0 1.2

4. In the Oscillogram settings window, you can choose the type of link to the channel —
Absolute or Relative.

e If absolute binding selected, select from the drop-down list the channel that will be
displayed on this waveform, regardless of the current channel selected in the Recorder.

e In relative binding mode, you must set the offset in the channel list relative to the
selected channel. Therefore, when you change the current channel of the Recorder, the
channel displayed on the waveform will change.

Oscillogram settings X

Channel [MR-114-{1- 3- 4} ] l oK I
vV Absolute link Cancel |

™ Show estimates

5. When you select the Show estimations flag, all estimations enabled for the channel are
displayed along with the waveform.
In the figure of paragraph 3, m=44.3 is the average value for the last calculated interval.
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6.3.2 The Chart Scaling

1. The chart scaling method described in this section applies to waveforms and trends on the
User and Base pages.

2. To select the desired area on the chart, select it with the mouse while holding down the Ctrl
key, moving the mouse pointer from top to bottom and from left to right.

Rrr10046
6p

10.004

. 0.00
Scaling Process: m

-10.004

-2556

00

Rrr10046
6p

8.00

6.00

The result of the scaling:

-6.00

-8.00

-986

035 040 050 060 070 080 X
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1. To scale the signal only
on one of the axes, hold
down the Ctrl key and
select the desired area
on the axis, moving the
mouse cursor from left
to right for the X axis
and from top to bottom
for the Y axis:

The result of the scaling:

2. To return the scale to its
original state, make a
selection  with  the
mouse while holding
down the Ctrl key,
moving the mouse from
right to left and from
bottom to top:

6p

8.004

6.00

-6.004

-986

|
|
|
|
|
|
-8.004 |
|
4
g
|

Rrr10046

1
|
|
|
|
|
|
|
|
|

035 040 0

o _
-1 -1--r =4
| 4
2
g
>

Rrr10046

6.00

-8.00

-986

6p
20.00
10.004
-10.004
-20.004

-2556 ¢ T T T
08798 0.8850 0.8900 0.8950 X
Rrr10046

op

8.004

035 040 050 060 070 080 X
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6.4 Trend window

1. A trend is a change in a parameter over time.

=]

2. To add a trend window, click .

D%

3500

30004

2500+

2000+

15004

1000+

500

[+14]

G T T T T T T T T
00:00:00 00:00:20 00:00:40 00:01:00 00:01:20 00:01:40 00:02:00 00:02:20 00:02:40

X[« >+

3. To display the legend in the trend window click the right mouse button and chose Show
Legend from menu.
Properties
Show Legend

Legend Aligment

Floating axes

4. By clicking again the right mouse button the Legend Aligment menu line will be activated.
The legend can be placed either on the right side of the trend or at the bottom:

—{I MR-114-{ 1-3-1}
—{2 MR-114-{1-3- 2}
—{3 MR-114-{ 1-3-3}

1194 125.0 1300 135.0 140.0 145.0 1494
cex
X|-|4 |21+
—{1 MR-114-{1-3- 1}
—{2 MR-114-{1-3-2}
—{3 MR-114-{1- 3- 3}
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5. To configure the Trend settings, you need:

Add a line. On the Lines field, use the Add button to open the Select channel window
and select the channel or channels whose signals should be represented in the trend
window;

In the Lines Property field, sequentially select desired channel, determine the color and
thickness of the line and select the type of signal trend estimation from the Estimation
drop-down list: Mean, RMV, RMS, Amplitude, P2P.

The Y Axis field adjusts the Axis color and Range of the axis, also adds additional axes
and sets their names;

The Representation field specifies the signal storage Interval and the Period — the time
after which a new estimation adds to the trend;

In the Time axis field, the measurement is linked to time. If you want the date to be
displayed, select the Astronomic time option and then the Date option. If you select the
option Measurement start, the current time of the experiment will be displayed.

If you select only one option Astronomic time the current time is displayed on the X axis.

Trend settings n

Lines
Name est Add

| s |

Lines property
Name I Estim. I LI
Chanru I Axis I LI
Color Width Y
Y Axes
Y | Range  |0.00 [1.00

Add I Rename I Axis color -
Showing

Interval 100.0 sec. I Scroll _]
Period 1 v| sec. Y Axis IMullipIe axes LI

Time axis

vV i ™ Astronomic time I

Legend

Format | Full - Full Size 100 j

I” Show channels value

Fonts

Axis markers v sl
0K I Cancel
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6.5 Rectangular histogram

1. Histogram — graphical representation of the scalar value of the signal.

-
Rectangular histogram can be added to the form page by button @ .

MR-114-{ 1- 3- 1} 44.10 mA

R IS I T T T
0.0 20.0 40.0 65.0

2. The histogram field displays the current graphical representation of the signal, its digital
value, warning and emergency levels.

3. The rectangular histogram settings are carried out in the tabs of Setup window: Histogram
(section 6.5.1) and Levels (section 6.5.2) tabs, as well as in the Properties window that
opens with the Advanced button (section 6.5.3).

6.5.1 Basic settings for a rectangular histogram

1. The main settings are made in the Histogram tab.

......

2. The button i opens the Select Channel window, where you need to select a channel.
Its name will be displayed in the Channel field of the Setup window.

3. All text fields in the Labels section are editable. To display these fields on the histogram,
you should mark flags in appropriate fields. Selected channel name displayed in the Title
field. The Value field contains the number that the indicator displays. You can select the
Format of the record value for this number.

4. The Histogram field sets the background color of the histogram and the color of the values.
Select the type of histogram frame and set its color from the drop down list.

5. Object field — define how the histogram element is displayed. This field sets the background
of the component. If you select the Transparent option, the component background will
merge with the page background. To display a frame around a histogram component select
the Frame option and set its color.

6. In the State Indication field there are two options: No value and Invalid. The settings are
available by selecting a color in the drop-down menus if there is no value on the indicator,
and if the Recorder registers an invalid value.

7. The default Font is Arial 8. To change the font, deselect this option and select a new font
that will apply to all text fields in the histogram.

8. The Reset Layout flag enables automatic recalculation of the position of indicator elements.
When the flag is set, all manual settings for the position and size of the indicator elements
will be reset.

9. Additional options for changing the text font, for example, for the name, are available on the
Label tab of the Setup window, which opens by the Advanced >> button.
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Setup X

Channel l wee I [V Get properties from channel
Histogram | Levels |
i~ Labels ~Scale
Title |Histogram v [V Show Scale
Units Jurits v [V Scale on Bottom / Right Side
Value |0. 00 v Range |0‘0000 |10.0000
Format lAulo ;] Origin IO‘UUOO
~ Object i~ State Indication
Background ; ™ Transparent No Value IDbiect Border 'I -
Border I No Border Invalid IUbiectBackglound vl I:I
~ Histogram ~ Font
Border Simpl [V Use Default Font
Easc] IE |
Color of Background / Value |:| - | :
[V Horizontal Layout [V Reset Layout Advanced >> |

ok | Cancel | appy |

10. To display the scale on a histogram set the Show scale flag on the Scale section and set the
display Range.
11. Two options are used to display the scale in the desired position:

Horizontal Layout in the Histogram field and the Bottom/right option in the Scale field.

The figures below show the options for placing the scale with different combinations of these
options:

o MRA1441-3-1} . o
MR-114-{ 1-3-1 mA
50.0 50.0
10 ] e o o o 12
0.0 200 400 650 i o
e The following options are marked: 20.0 20.0
Horizontal position
Bottom/right ZUL 200
10.0 10.0
00 200 400 65.0
[PPPY POV OO PO PO OO T
0.0 s 0.0
~FARLEREES, e e Options e The option
Horizontal Bottom/right is
. ) arrangement marked and
e Horizontal arrangement option and Horizontal
marked and the option Bottom/right Bottom/right position option
removed removed removed
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6.5.2 Setting up rectangular histogram levels

1. Levels are signal values that you want to track during the measurement process.

Settings of levels performs on the Levels tab of the rectangular histogram Setup window:

Setup X

Channel ’MR-114-{ 1-3-1} o [V Get properties from channel

Histogram Levels |

Levels List
o Title IH igh Alarm
High Waming
Low Warning Value [60.0000
Low Alaim Triggering direction (%
o
Options Color -
Shape | [ ~ V Visible
Position I~ Enabled
{* Bottom / Right
" Top/ZLeft
Size 4 3:

OK I Cancel | Apply |

e On the left field, you can select the desired level, then select the shape, the position and
the size in the Options field.

e The right field allows editing the level name.
e A level Value is set for each level and the response direction is selected:
o Positive - the measured signal value becomes greater than the level value;
o Negative - the measured signal value becomes less than the level value.
e Selects the display Color that the display bar will accept when the level is triggered;
e Size counter allows you to select the size of the level label;

e In order for the level not to be displayed on the histogram, it is enough to uncheck the
Visible flag.

6.5.3 Additional settings for the rectangular scale

1. Additional settings for a rectangular histogram can be made in one of three tabs: Histogram,
Scale, and Label of the Properties window, which opened by pressing Advanced>> button.

2. Each tab contains elements that define the parameters and design of the form. The selection
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of settings in each tab linked to the settings in the other tabs. Thus, additional form settings
require repeated access to each tab.

3. When making changes to the settings of each tab, it activates the Apply button, which allows
you to view the results of settings and continue settings without closing the window.

4. After all settings, click OK to save them.

5. On the Histogram tab, you can set the size, position, and color options for the histogram
field.

Properties X

Histogram | Scale | Label |

Position and Size Labels
Position IE EI I1U EI Title IHisloglam v
Size [159 =4 [58 = || Unis |units v
Dffset 0 o = || vale |0.00 7
r Options

—l Border ISimp|e LI -
Alignment Background Max Value [~
Attach to I None _I Value
Align to I _| State
-

No Value |Dbiect Border LI -

[V Horizontal Layout Invalid |DbiectBackground Ll D
Data Source I

0K I Cancel Help

6. On the Scale tab:

e The Position and Size field sets the size and position of the scale in the frame,
e In Alignment section you can make settings for placing text inside a rectangle,

e In the Scale section, you can disable the display of the scale, determine the horizontal or
vertical position, and determine the direction of alignment of the scale parameters,

¢ In the Scale Markings section you can define the layout options,

e In the Range section, set the boundaries of the full and current ranges and the origin of
the scale coordinates.
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Properties

Histogram ScdelLabell

~ Position and Size ~Scale ~Range
Position [10 =9 = I'Z Show Scale Ful |ooo00  |65.0000
Horizontal
Size B Hpe F|| . e Curert  [0.0000  |650000
Align Scale IFIighl < I
Difset = | = Origin [0.0000
I Attach to Object Align Ticks Ithhl vl
[ | Align Numbers IR'th LI ~ Other Options
_AE ~Scale Marking V' Show Axis
Alignment o et W Show All Ticks
Attach to [ Lett Side ~| oMo [V Show Minor Ticks
" Min / Max Only
Align to [Hieght ~| . [V Show Numbers
: ettt [ Align Min/Max Numbers to Edge
™ Place Inside Step, units (10,0000 ? i
~Font " By SpecifieFI Number ~ Colors
[V Use Default Font Number of Ticks [0 Numbers [ |
- ||| Step for Minor Ticks, % [0.2000 Ais [ ]
[ ok | caced | iooh | Heb

7. On the Label tab you can set font parameters and position of the required labels on the

histogram fields.

Properties

Histogram | Scale ~Label I

— Position and Size

~ Text and Font

Properties:
Position |125 :I ID :1 Text ICaplion
Title ; - - IV Use Default Font
Units Size IU :I IU ﬁ | |
Value Offset IU ::‘ IU ::‘
[T Attach to Object — Text Alignment
] ) I Horizontal ICenter 'I
~ Aligment Vertical ICenter 'I
Attach to [ Top Side | Colors
Align to |Center LI Text ™ Vertical
V' Place Inside Backar. [V Transparent
Border v NoBorder

o]

Apply
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6.6 Dial gauge chart

1. The Dial gauge chart has the form of an dial indicator and serves to provide information in
the form of traditional analog arrow devices, such as pressure gauges, tachometers, etc.

2. You can add a dial indicator to the page using the

®..

35.0

button
A 250 40.0
3. Chart Dial gauge chart settings are made in the a0 MRA4{1-3-1} .
following windows: ‘ /
e Tab Dial Gauge of Setup window (section 15.0 50.0

6.6.1),
e Levels tab of Setup window (section 6.6.2),

e Properties window by clicking the Advanced>>
button in the Setup window (section 6.6.3).

6.6.1 Basic settings of Dial gauge chart

1. On the Dial Gauge tab click on the button , then Select Channel window will open
and the channel selection can be made. The name of the selected channel will be displayed in
the Channel field.

2. Fields in Label section are editable. To display these fields on the Dial gauge chart, you must
set appropriate flags in this field. The Value field contains the number that the indicator
displays. To record this number, you can select a format from the list.
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Setup X

Channel I _I IV Get properties from channel
Dial Gauge I Levelsl
r~ Labels | Scale

Title IHistogram v [V Show Scale

Units |urits v V' Numbers Inside

Value | v Range IU.UDUU |1 0.0000

Format |Aulo LI Origin I—
~ Dial 1 Dbject

¥V Show Dial Backaround g ™ Transparent

Shape |Citcle = Border I” NoBorder

Border ISimpIe LI -  State Indication

Backar. |:| [ Transparent No Value INo Needle Zl .

Range of Angles  [0.0 |360.0  deg Inwalid |Neede Color ~ N
: Needle o Font

Shaps I j - |7 Use Default Font

V' Shadow Shadow Color |:| —I

[ Tuncate | v Reset Layout Advanced >> |

Cancel I Apply I

3. In the Dial section select one of the options for displaying the dial: Circle or Rectangular,
set the color of the dial, and set the range of angles.

e When you select a round view and set the
angle, part of the dial and scale is
displayed
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e  When you set the angle a rectangular dial
shows part of the scale, and the size of the
dial does not change.

4. If you want to set the representation of part of dial or scale, this setting should be made on

the Dial or Scale tabs, respectively, in the circular Dial gauge chart Setup window (section
6.6.3).

5. The Range of Angles ficld on the Dial gauge tab displays only the new data that was entered
on the Scale tab in the circular Dial gauge chart Properties window. The entered range on
the Dial tab in Properties window will not be reflected on this tab.

6. Object options section — define how the dial indicator element is displayed. If the rectangular
type is selected, the component dimensions match the size of the dial. There are two options
— background and frame. You can set the background to transparent, and then the dial will
have a mimic background. If you select the no border option, the border will not be drawn,
otherwise you must set the border color to display it.

7. The State Indication field has two options: No value and Invalid. Here you can configure
the status indication for the case when there is no value on the indicator, and if the Recorder
registers an invalid value. To do this, select the appropriate item in the drop-down menu and
assign a color.

8. Needle. There are several ways to display the Needle. Select the pointer Shape from the
drop-down list and set its color. If you need to display a shadow, just select this option and
set the shadow color. Additional needle settings can be made in the Dial gauge chart
Properties window on the Needle tab.

Font. By default, the Arial 8 font is used. To change the font, deselect this option and select a
new font and size.

The font assigned here applies to all text fields in the Dial gauge chart. However, if you need
to change the font in a specific text field, such as the name, you can do this on the Label tab
of the chart Dial gauge chart Properties window

9. The Scale section. To display the scale, select the Show scale option and set the range for
displaying the Dial gauge chart. The scale can be displayed both inside and outside the circle,
as shown in the pictures below:
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17.0

12.0

6.6.2 Setting Dial gauge chart levels

1. Levels for a Dial gauge chart are set in the same way as for a rectangular one (section 6.5.2).

Dial gauge chart levels are displayed as segments on a circular scale.

2. The level Size determines the thickness of the segment selected for level.

Setup

Channel | l [V Get properties from channel

Dial Gauge Levels |

Levels List
Title IH igh Alarm
High Warning
Low Waming Value |&.0000
Low Alarm Triggering direction
(-' )
Dptions Color -
Shape | | ¥ Visible
Position [V Enabled
@
@,
Size 4 "

Cancel Apply
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6.6.3 Additional settings for the Dial gauge chart

1. Additional settings for the Dial gauge chart can be made in the Properties window on four
tabs: Dial, Needle, Scale, and Label.

2. The Dial tab defines the shape of a dial: circular or rectangular:

e For the circular shape, if the flag Set Center Automatically is not selected, you must set
the center position. You can also set the dial Radius, if the Set Size Automatically flag is
not selected.

e For a rectangular dial type, you can also set the position and size.

Properties X

Dial | Needie | Scale | Label |

Position and Size Options

Dial Shape - v Show Dial

Position m m Border m -
Size 200 =200 = Backg. [__| I™ Transparent

Center of Circle 100 3 100 3

Radius [5|j| 3 0 5

Range of Angles, deg ,nni W

v

v

ok | cancel | | hep |

3. Additional pointer settings are made on the Needle tab. The options in the Needle, Labels,
and State Indication sections are configured the same way as on the Dial Gauge tab (section
6.6.1).

| Properties X

| Dial  Neede | Scale | Label |

Position and Size Labels
| | Cenmerofrotaion  [io0 =] [ioo = | | Tte MR-114-{1-3-1 v
‘ Needle Length 57 3 2 3 Units mé, v
[V Match Center of Scale Value 44.03 v

” .
[V Set Needle Length Automatically State Indication

Needle No Value No Needle o |
Shape | e :|v D- Invalid Needle Color > -
[~ Shadow Shadow Color D
™ Truncate

[
Data Source I

oK | Cancel | | hep |

¢ On this tab, you can also set the position of the center of rotation of the needle and its
length. To make the center of rotation of the needle coincide with the center of the scale,
just select the appropriate option.
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4. On the Scale tab, the center coordinates are set automatically in the Position and Size field if
there is a corresponding binding on the Scale tab, but by disabling automatic detection, the
center can be defined in the Center of Circle fields

e In the Position and Size field, the scale radius is set as the maximum within the scale
size, or set in the window Fadius 90 = Max

2

e Sets the angular size and position of the scale Fange of Angles 00 3600

e The font is selected "by default", or selected from the list of available fonts and

configured in the Word window that opens with a button L

Properties X

Dial | Needle Scale |Label |

Position and Size Scale Range
Centerof Cicle  [100  —] [100 — || ¥ ShowScale Ful (00000 [10.0000
Radi [0 JFM i Curent  [0.0000  [10.0000
e — - v Symmetrical Ticks uiren . .

Range of Angles IUU |3BU.U = Origin
v ) Scale Marking
v Match Center of Dial & Automatic Other Options
Font " Min / Max Only IV Show Axis Line
[~ Use Default Font " By Specified Step V' Show All Ticks
Avial, 8 o Step, units W v Show Minor Ticks

" By Specified Number IV Show Numbers

Number of Ticks |0
Colors

Step for Minor Ticks, % 0.2000 Numbers - Asis -

oK | Cancel | Apply | Help |

e In the Scale and Other options ficlds, you can select the representation and digitization
modes of the scale by setting corresponding flags;

e In the Scale Marking field, you can set the number and parameters of the main and
additional scale divisions; only the extreme values that are set in the scale Range field
can be set automatically.

5. On the Labels tab, you can edit the display of the value, measurement units, and Dial gauge
chart header. To edit a parameter, you should:

e Select it in the list on the left panel;

e In the Text and Font field, edit the parameter name and select the font for displaying
the parameter on the Dial gauge chart. The default font is Arial §;

e If you uncheck the Transparent option in the Colors field, you can see that the text is
inside a rectangle for which you can set a background. If the No border option is not
selected, the rectangle will have a border for which you also need to select a color;

e In the Text Alignment field, settings are made for the location of text inside the
rectangl.;

e The size of the rectangle is set in the Position and Size field;
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e You can adjust the position of the label relative to the Dial gauge chart in the Text
Alignment field: User can independently adjust the position and size of most of the
indicator elements. Dimensions are set in screen pixels.

Properties "

Dial | Neede | Scale Label |

Properties: Position and Size Text and Font

i 0 [ =]  Tex |Caption

e i : D [V Use Default Font

Units Size |1UU Z’ IZU Zl

Value Dffset 0 - o | |
I~ At Text Alignment

| Horizontal | Center v I
Aligmenk Vertical | Center v I
Attach to IT':'F' Side v I Colors
Align to ICenlel 'l Text ™ Vertical

[V Place Inside Backar. [V Transparent
Border v No Border

OK I Cancel r Help
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6.7 Radar chart

1. Radar chart — a type of circular histogram for representing data grouped by a single feature.

2. Radar chart are useful for comparative analysis of two or more objects by a group of
common features, or for visualization of several parameters of slow processes
simultaneously.

3. You can add a radar chart to the page using the button E

Dpampamma

1-3-5
800

MR-114-{1-3-1} MR-114-(1-3-4}

MR-114-{1-3-2} MR-114-{1-3- 3}

Wma I YiaiH | Ymakc
—{] Hanpaxerme 44.066667 746799988
—12] Hanpsmenme2 44.000000 712933824

4. The number of chart lobes automatically determined by the number of connected channels.

5. Radar curve settings window can be opened by the Properties button, after clicking the
right mouse button in the field of element:

Radar curve settings X
Graph name: I \
Background picture: l Browse ...

Lines Channels
Name Name Short.
Line I Short name:
S N B || =] | |
Diagram type Line settings
( Radar  Points Color: m
Axis and grid settings Width:
Range: | 0.0 | 0.0 Line type:
Format: | LI Point type:
[V Automatic range adjustment r ™ Draw points
[V Show grid [V Show labels on Y axis I Fill polygon (applies for all lines)
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The settings window contains the following fields:

Graph Name entry field;

Background picture selection field, where file with the prepared drawing should be
chosen. You can access Explorer on your PC's disk by clicking the Browse... button;

The Lines definition of the chart;

Line - a logical group of channels for displaying on the diagram as a continuous line of a
single color.

Diagram type selection: radar or dot;
Defining ranges and data presentation format, or automatically ranges definition;
Determination of the parameters of the line of the chart;

Flag for setting the inner area of the chart to be shaded.

The Legend inclusion and its location can be selected in the menu that opens after clicking
the right mouse button in the field of element.
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6.8 Different elements of mimic diagrams

6.8.1 Picture and animated image

1. Picture and animated image used to indicate processes that depend on the measured
parameters. You can configure images or animations for ranges of values of the current
scalar estimation of channel.

2. To insert an animation object, click

A rectangle marks the place where a new animation element will be
added:

3. Right-click on the rectangle and the Properties button to open the Setup window, where you
can perform the following operations:

Setup X
Channel I | IV Get properties from channel
Image I
IV Range ™ Relative Values (0 - 100%)
Min Max Image +
.?\
¥
7
State | Image | ¥ N
No Value
Default
Cancel I Apply I

e Selection and synchronization with the settings of the Channel linked to the element; in
this case, the images of the animation element will be changed in accordance with the
settings (levels) of the connected measuring channel;

e [f you want to display a static picture or animation that does not require dynamic changes
when changing the values of the system parameters, binding to the channel is not
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necessary, for this you should follow the instructions in paragraph 7;

e Use the buttons ll and ;Ito add or remove the range of signal values in the channel
that the animation element should reflect;

e Use the buttons L and ¥

4. To select a picture
corresponding to the
selected range,
double-click on the
line in the image
field with the left
mouse button, as a
result a window will
open in which, by
pressing the lower
button on the right

the Explorer
opens, through
which you can
access pre-prepared
images.

Explorer with a
folder of Animated
object files:

to change the order of linking images to signal ranges.

Interval, ms 500
Image Path +
4
¥
Minimum 0.000000
Maximum 0.000000 OK | Cancel
E Open
Lookin: | | | Animated objects ~| & @k @
) ‘ | . . i
200 664e53c0bd97e5... alarm_off alarm_on dial_red
File name: I
Files of type: I
I~ Open as read-only
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5. After selecting
images in the
Explorer, you
should set the
Minimum and
Maximum value of
the signal ranges in
which the specified
image will be
displayed on the
mimic diagram
page.

6. Setting a time
interval between
two images ensures
that they are
switched
periodically.

Interval, ms |500
Image Path

5 ﬂ D C:\Usershuser\Documents\&nimated objects\dial_yellow.jpc —

Minimum

Maximum

C:\Usershwuser\Documents\animated objects\dial_red.jpg

| 0.000000
I 0.000000

0K Cancel

7. Images can be displayed on a page without being linked to a channel, or if there is no signal
in the channel. To do this, repeat the steps described in paragraph 2, 3, 4, and 5 by selecting
the corresponding Default or No value line at the bottom of the window in paragraph 3.

8. The setup window for channel MR-114-(1-3-4) has views for signals:

e No value (Yellow dial),

e From 0.0000 to 0.3000 (Red dial),

e From 0.3000 to 0.7000 (Red light).
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Setup X

Channel |MH-114-{1-3- 4} | [V Get properties from channel
Image I

[V Range ™ Relative Values (0 - 100%)

Min | Max | Image | +

0.0000 0.3000 - —_
0.7000 i —
+

N
L
State | Image [ ¥ %
No Value
Default

0K I Cancel Apply

9. The described channel animation setting assumes:

e Yellow dial output when there is no signal,
e Red dila indication of the signal value up to 0.3000,
e Periodic output of the emergency red light when the signal level is higher than 0.3000.

6.8.2 Digital indicator

1. The digital indicator is a simplified version of the Rectangular histogram element. It is
configured identically to the description in the Rectangular histogram section. The
differences are in pre-configured and hard-defined parameters, such as the absence of a scale
and a rectangle indicating the value.
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2. The Digital indicator is added to the form page using

the button @] . 3 . 1 4

3. The use of a Digital indicator simplifies the creation of mimic diagrams consisting mainly
of a large number of simple indicators.

6.8.3 Text label

A text label is a label that you can use to add captions, titles, descriptions, and other text
information to the mimic diagram.

To add a text label to the mimic diagram, use the button R .
In the Text label Texrtiliabrelisettings 7 N 7 B o 7 o Xr
settings window, you
can set: === [=][=]
Text input
e Text — font, font
style, size, color,
e Alphabet (Latin,
Cyrillic, etc),
e Alignment direction, Font | Tahoma
e Text direction, I~ Wiap text I~ Vertical text
0K
e Background - color -
Text Background | Transparent background Cancel
and transparency - I
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6.8.4 lllustration

Example of using mimic diagram elements

I EXCEA L IEE L EEEL L RN

Digital
indicator Text label

MR-114-{ 1- 3- 2}

Waveform

20.0 40.0
MR-114-{1-3- 2}

R TR =B MESE |8 S F S| E
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7 Modules Configuration
7.1 Module basic setup information

1. Modules in the MIC complexes form hardware channels and their configuration is an integral
part of the operation of configuring measuring channels.

2. Depending on the type of module and the connection scheme of primary converters modules
can have a different number of measuring channels and their characteristics.

3. When configuring modules, you should take into account the allowed CPU load of the
computer on which the measurement information should be collected and processed. CPU
load should not exceed 70%, which can be monitored in the viewing mode when all channels
of the measurement system are running, as well as in the test recording mode. If the data
stream entering the computer exceeds the allowed values, the mode control field of the main
Recorder window will be highlighted with a red border. In this case, some of the
measurement information may be lost.

4. The amount of data flow is affected by: the number of modules and channels involved in
them, the sampling rate, and the frequency of the ADC.

5. Module functions: reception, switching, amplification, filtering and analog-to-digital
conversion of primary converters signals. Digital signals from the ADC output of the module
via the common crate bus are sent to the crate controller and then to the computer with the
Recorder control software.

6. MIC measurement complexes controlled by Recorder can work with many different types of
measurement modules. The procedure for configuring modules and hardware channels
formed by them is illustrated by examples of some common modules MR-114, MR-202,
MR-451, MC-212.

7. The procedure for configuring most modules is usually given in the operating manuals of
these modules or in the operating manuals of the MIC complexes that these modules are part
of.

8. Module settings are performed in the hardware properties settings dialog boxes, which
become available after selecting their name in the Hardware properties tab of the settings

L

window and clicking the Module Properties button " in the lower line of the tab.
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7.2 MR-114 module configuration

1. The MR-114 module is designed for digitizing input voltages over 16 switched channels. The
module properties window looks like:

MR-114, s/n:318, slot:3 X
Serial number |031 8 Version |4_ 0
— Channels
Number I Range | Switch I Balancing DAC I Soft balancing_‘_
1 20md, Input 8192 0.000
2 20ma, Input 8192 0.000
3 20ma, Input 8192 0.000
4 20mé, Input 8192 0.000
5 20ma, Input 8192 0.000
6 20ma, Input 8192 0.000
7 20ma, Input 8192 0.000
8 20ma, Input 8192 0.000
9 20md, Input 8192 0.000
10 20ma, Input 8192 0.000
11 20ma, Input 8192 0.000
12 20mé, Input 8192 0.000
13 20mé, Input 8192 0.000
14 20ma, Input 8192 0.000
15 20ma, Input 8192 0.000
16 20ma, Input 8192 0.000
Sellect all | Properties | Balance
Additionally... |
0K | Cancel

2. By default, all channels of the module have a maximum measurement Range of 10 V. To
change the range of one or more channels, select these channels and click the Properties
button, which opens the Channel properties window:
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Channel properties 5 X

Range, V 10V -

Gain1 10 -

Gain 2 m

Switch Im _Ll
i Ground

Balancing DAC, code ey

Soft balancing, code E:LT;anC:sU. .

0K | Cancel

3. Inthe Range field, you can select one of the following signal ranges from the drop-down list:
10V,5V,25V, 625 mV, 100 mV, 50 mV, 25 mV, 20 mV; The Gain fields reflect the
gain values of amplifiers 1 and 2, which are set automatically when the measurement range is
selected. In this case, the total coefficient is equal to their product.

4. The Switch mode settings is common to all channels:

e In the Input position - inputs are polled and input signals are measured across all
channels;

e In the Ground position - input of the switch, the DAC is grounded and balanced, the
results of which are reflected in the fields below the properties window;

e Position 49 mV-used for checking the module's operability, evaluating the correctness of
calibration and other technological operations;

e When selecting Reference U. or an Analog bus diagnostics of the module operation and
other technological operations are performed.
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5. Click the Additionally... button (paragraph 1) to open a window with the same name in
which the following options are available:

e Setting, auto-calculation and parameter control for averaging measurements;
e Setting the flag Ground before switching channels in the measurement mode;

e Setting the mode and parameters for balancing.

Additionally X
Number samples for averaging 151
Settling time, us 10.919
Auto calculation ISampIes for averaging LI
Ground before switching channels
[recommended )
Number samples for averaging
instantaneous values
Balancing
Type balancing Internal v

Size data portion for balancing
Number left samples for balancing
Enable balancing DAC

Enable Soft balancing

SRS

Cancel

Click OK to confirm settings, and Cancel to cancel them.
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7.3 MR-202 module configuration

1. The MR-202 module designed for measuring signals from dynamic process sensors.
2. The module properties window has two tabs Common and Metrology.

‘ MR-202, s/n:20, slot:4

Common | Metrology |

Serial number 20 Version I 3

Board version description

Channels
Name l Address I Range l Calibration I Offset
1-4-1 +120 -0.000000 0.000000
1-4-2 +120 0.000000 0.000000
1-4-3 +120 0.000000 0.000000
1-4-4 +120 1.700000 0.000000
< >
Select all Balance ADC
Additional

0K | Cancel |

3. The Common tab displays a list of module channels, input ranges set by default +12 V, and
calibration parameters.

e Each channel of the module has its own ADC and independent parameter settings,
which become available after selecting the configurable channel(s) and pressing the
ADC button, after which the Analog input channel # of the module MR-202
window opens;

e Use the Balance button to start automatic channel balancing.

4. The Analog input channel # of the module, opened by the ADC button allows you to:

IExtemaI connector L,

. . External t
e sclect the signal source at the ADC input: Hc 25 V)

Internal ground
Test signal

e define the Input mode: Diff. / Nondiff.,
e connect power to ICP sensors: 4/10mA,
e select the input dynamic range from the list,
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e set the ADC bit depth to 16 bit or 24 bit,
e Set the frequency range and sampling frequency,
e (Connect the HPF at the ADC input

Analog input channel #1 for MR-202 module

Description |Ana|og input channel #1 for MR-202 module

Signal source M
Input mode IDiff. vl ICP power |Off

— Amplitude characteristics

Input range:
Nominal [t120  ~||16bits <[V ~|
Factory |-281 854487526720160000C v

Calibration I-O. 000000000000000000001  Codey

0" Offset |o v

, Frequecy characteristics

Sampling rate | v

Frequency range | Hz

Analog HPF |off v| Hz

0K I Cancel l

5. The Metrology tab contains information about the terms and scaling results of the module
channels.
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MR-202, s/n:27, slot:1
Common Metrology I

Calibration and nominal values was set by default.
Need to check the nominals and perform metrological calibration.

Metrologist |J). Smith| Date |Monday, May 25, 2020 12:03:41
Sensitivity code

HPF Nominal, Hz IO.Z

Reset to Default Values I

Import from a Text File | I Export to a Text File I
Import from a Binary File | Export to a Binary File |
Load from Factory Data | Save to Factory Data |
Load from User Defined | Save to User Data |

Cancel
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7.4 MR-451 module configuration

1. The MR-451 module designed to measure the frequency of periodic signals.

2. The properties window for a module of the MR-451 type looks like:

| MR-451, 5/n:59, slot:6 X

Serial number IUUSS

Version I4.U

Comparator

Channel 1-2 Channel 3-4 Channel 5-6 Channel 7-8
Upper [0.2341 jV 0.2341 ::]W [0.2341 j‘/ [0.2341 :1' v
Lower [ =V [osszs =V [osszs =V [osezs -V
Minimal measuring frequency, Hz |IJ_2
0K I Cancel | Details ...

3. To configure the Mr-451 measuring module, the response thresholds and the minimum
measured frequency should be set (the method for selecting threshold levels and measuring

time is described in the user operating guide for the MR-451 module).

4. To set the comparator trigger threshold the upper and lower values of the measured signal are
set in the Comparator fields. Out of the module's 8 channels, every two consecutive
channels get the same settings. A properly selected hysteresis (the difference between the
threshold levels) significantly increases the noise immunity of the measuring channels.

5. The minimum frequency measured by the module is set in the Minimal-measured
frequency, Hz field and entered using the keyboard. Click Yes to confirm installations, and

No to cancel them
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7.5 MS-212 module configuration

1.

The MS-212 module is designed for strain-gauge measurements in the MIC-026 and MIC-
036 complexes.

2. The module MS-212 Hardware properties window looks like this

MC-212 Hardware properties X
Serial number |0488
Version I‘l 0.0
Channels
Address I Sensor diagram I Range I State
1-7-1 Bridge 10,10 mY
1-7-2 Bridge 10,10 mY
1-7-3 Bridge 1010 mV
1-7-4 Bridge 10,10 mY
< >
Select all Properties Balance |
Power mode Calibrate
" DC(dyn) ™ Channi |1 v
¢ AC (stat)
Reference voltage
25y & 5Y [V Correcting filter
0K | Cancel I

By default, all 4 channels of the module have sensors connected according to the Wheatstone
bridge circuit scheme and are configured for the range -10...+10 mV.

A reference voltage of 2.5 V or 5 V can be set simultaneously for all channels of the module
and the Power mode can be selected:

e DC(Direct current) - for measuring signals of dynamic (fast) processes or
e AC(Alternating current) - for measuring slow (static) signals;

Setting the Correcting filter flag, turn on IIR and FIR filters. The declared metrological
parameters of the module are relevant when the filter is enabled. When these filters are
turned off, the measuring channel bandwidth expands, but the noise level increases. Setting
applied for all channels of the module at the same time.

The MS-212 module provides for some types of sensors (for example, the pressure sensor)
the ability to perform automatic calibration of the measuring channel, independently for each
channel of the module used. To perform internal calibration select the Calibrate flag and
select the measuring channel from the suggested list. Then click Yes. After calibration of one
specified channel complete, repeat the operation for the remaining channels. After all
channels have been calibrated, the field flag must be unchecked.
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7. Subsequent settings can be made after selecting the channel(s) and clicking the Properties
button.

‘[Channel properties 1 X

ADC I Sensor |

Connection scheme m
Range Im
4x gain I~

DAC o
DAC Offset EE

Use sensor settings [

8. Channel /@ Properties window that opens on the ADC tab you should:

e determine the connection Scheme to the sensor (Bridge/Half-Bridge/Quarter-
Bridge),

e select the measurement Range in mV from the eight options in the drop down list,
e set the option to enable the built-in amplifier, if necessary;

e In the DAC and DAC Offset fields, the balancing registers are manually set or
corrected for fine tuning;

o Set the Use sensor settings flag, after which the settings made on the Sensor tab in
the channel Properties window are accepted.

9. On the Sensor tab following actions are available:

selection of strain gauge Circuit: according to the selected short description of the
sensor, its electrical circuit and resistance values are given; Range of relative strain
measurements is also automatically determined;

selection of the performed Physical Measurements typ: Relative deformation, Elastic
Modulus and Arbitrary sensitivity; automatic conversion of measurement units is
performed.
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Channel properties 1 X
ADC  Sensor I
Circuit IQuarlel bridge; 2-wire system ;I
R1,0hm| 200
R4,0hm| 200
R2=R3,
10000
Gage Factor | 2.00
Poisson's Ratio I 0.300
Strain Input Range I 4000.0 uE
Output Range I 2.00 my¥2Y (10 MB)
Physical Measurements
Relative deformation LI
| 4000 [uE ~|
Total Sensitivity |-0.000500| [m¥AY)/uE)
Use sensor settings I~
| 0K I Cancel |

10. Detailed configuration and work with MS-212 module described in its operating manual.
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8 The configuration of the measurement channels

8.1 Channel Settings

1. Addition to configuring modules, to further configure the measurement channels of the
measurement system, you can:

bind the channel to the measurement object,
define and configure the scaling characteristics of the channel,

define algorithms for computing estimations of the signals,
set channel levels.

2. To configure a channel or group of channels, open the channel Channel settings window by
double-clicking on the selected channel(s) in the Channel List panel of the main Recorder
window. The window opens on the Settings tab:

Channel settings MR-114-{ 1- 3- 1} X

Settings I Estimate | Levels |

Common properties
[(E N (MR-114-{ 1- 3- 1 units |q-l; = I V Auto
Addres I 1- 3‘ 1 “/} I Desaiptiorl il

Sampling l 100.0 LI Hz

Values range

Low I0.0 Hi 65.000 [ Auto

Device Scale
[v  Interpolation table ,;>| Z.
Channel Scale
Z #| 8] 2| 8| 2

~O¢ Zero Offset Balance
e

Hardware Settings &1

OK | Cancel I |

3. It is advisable to change the channel names by linking them to the measurement object and
the measured parameter. You can do this in the Name field. the channel Address {X-Y-Z}
specified in the field below will be saved. The channel name can be arbitrary and follow the
rules for creating a Windows file name. Channels data saved as separate files. It is important
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that Windows does not distinguish between names that differ only in case characters.

4. In the channel Description field you can provide an informal description of the logical
channel and provide the necessary reference information.

5. In the Units field, enter the unit of measurement corresponding to the parameter being
measured. The name of units of measurement can be set by the user at any time by entering
directly in the Units field, or selected from the drop-down list displayed when clicking the
arrow button to the right of this field. To do this, unset the Auto. When you add a new unit of
measurement it will be added to the list. When the Auto flag is set, the Units field records
the designation of the electrical signals measured by the channel (for example: V, mA, or
Ohms) or is taken from the connected CC(SC).

6. In the Sampling field, you can select the frequency of polling of the module's channels. The
selected channel polling frequency is applied to all channels in the module.

7. The Address field contains the hardware address of the channel defined when configuring
devices and modules.

Changing the hardware address of the channel allows you to change the binding of the logical

channel to the hardware one and can be done by clicking the button ;’I next to it and
selecting a different hardware channel from the list that opens.

8. Setting the Values range can be performed after removing the Auto flag.

The new range value can be directly entered in the High and Lower fields. The ordinate scale
will change accordingly on the channel waveform on the Base and Automatic pages, as well

] Hardware Settings
as in the forms. button opens the configuration window for the module,
which includes customizable channels. Hardware settings are described in section 7.

9. On the Settings tab of the Channel Settings window, you can start the scaling characteristics
settings described in section 8.2.

8.2 Setting up scaling characteristics

I. On the Settings tab, the Device Scale and Channel Scale fields display the names of
calibration/scaling characteristics of the configurable channel:

Device Scale
. =
[V Interpolation table 2| 2
Channel Scale
X ol I | L Wc

2. If necessary, the SC can be replaced with scaling characteristics from the SC Database, from
State Standards ( for example, GOST in Russia), or edited existing SC and CC, or disabled.

3. If all channel characteristics are disabled, the measured values are outputed for recording or
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visualization in the values of ADC output codes.

4. To edit the current hardware SC, click the button il in the Device Scale field. As a result,
the Scales properties dialog box will be displayed.

|Scales properties X

General IGraphI Data |

Name: Change time:

IScaIes |2020. 04,22 05:58:56.000
Description
|Scales property

Property | Value

Calibration date 14.11.2019

Calibration performer J. Smith

Sensor location Power plant

Sensor serial number 032

Sensor type flowmeter

< >

In 1T Out

Measurement units: Measurement units:

Ivoltage LI IV LI Ivolume LI |m3 LI

Range: Range:

W |0 E7 v |10 .. 120

Characteristic:
IF’iecewise-linear interpolation LI ¥ Estrar

i | X (i) 1Y (i) J Add
1 0 10

2 1 [0 |

oKk | Ccancel | spply |

5. An example of SC piecewise linear interpolation is shown in tabular form on the General tab,
and in graphical form on the Graph tab:
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| Scales properties X

General Graph IData |

4387 ¥1|12.0
400 X | 500

[

\

\

\

\ ]
| 350
\ 3
| 3004
\ ]
\

\

..
-
-
-
-

1 2 ) 4 6 ) 8 ) 10 ) 12
X[ -] [ > +]

cuX | cuy | Xbeg - Xfin [ vmin |  vmax
| 5000000 | 12.032000 1.000 - 11.989 1000000  398.487500

Xmin: |1 Xmax: |12 Show I Reset I
0K | Cancel | Apply |

6. To edit any point of the scaling characteristic in the table, select it from the available ones or
enter it, and then click on the value to edit it.

7. Following buttons are used during editing:

e the Add button allows you to enter additional calibration/scaling points. After clicking
on it an additional row with a new node is added to the table;

e the Delete button allows you to delete the selected point from the calibration/scaling
characteristic;

e when you click Cancel the changes are ignored;
e to confirm the changes and close the edit mode, click the Apply and OK buttons;

e if you want to continue the calibration characteristic beyond the range in which the
calibration was performed, select the " check box” in the Extrapolation field.

8. Entering a new point X-8.5 bY=100 in the table, we get the changed SC shown on the
Graph tab:
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i | X (i) | Y (i) N Add
1 85 [1od
2 1 1 Remove
3 2 3
4 3 5
5 4 8
6 5 12 N
Scales properties
General Graph I Data |
438 v1[120
4004 X | 5.00
3504
3004
2504
22004
1504
1004
50
0
-39 - I M ] I v L} M T ’
1 2 RS 6 8 10 12
A
X|-14] [ ]+
cux | cuy | Xbeg - Xfin [ wvmin | vmax
5.000000 12.032000 1.000 - 11.989 1.000000 398.487500
Xmin: |1 Kmax: |1 2 Show | Reset |

o]

Cancel | | Apply I
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9. To connect a new scaling characteristic, click the button ﬁ in the Channel Scale field, and
the dialog for selecting the characteristic type will be displayed:

[
| Create new scale X

Scale type Create I
Load from ScaleDB
@ Import from File Cancel
Scale factor (sensitivity)
Linear interpolation table

R 2x-8)

Polynomial

In this window, you can select a new characteristic of the specified type, or import an
existing characteristic from a file by selecting Import from File or database, by selecting
Load from ScaleDB.

10. To delete a characteristic just click the L] button in the Channel Settings window and
after receiving confirmation the characteristic will be deleted.

11. This button allows you to load the factory CC from the module's ROM.

12. The buttons ﬁ, in the Device Scale and Channel Scale fields allow you to launch the
software module for automated calibration/scaling/verification of hardware and channel,
respectively. When you click this button, a dialog box for selecting the type of operation is
displayed on the screen, as shown in the figure:

| Select scaling/calibration/verification type of (channel). X

Carry out...

—_—

% scaling/sensitivity calibration

" verification...
Pal -

@ simplified
" linear
" standart

“-—1 = Options
— 7 I™ Make this calibration/verificaton default

Cancel | Next >> |

13. A description of the calibration/scaling/verification procedure is given in the "Method of
verification of MIC complexes".
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8.3 Scaling characteristics database

8.3.1 SC import

1. A specialized scaling characteristics database (SCDB) allows you to work centrally with
SC, view them in a graphical representation, copy, and store additional information, such as
the description and serial number of the sensor corresponding to this characteristic. All
characteristics are stored in a catalog structure, which makes it easier to work with a large
number of objects. The user interface provided by the database allows you to access the SC
from all the software products of RPE "MERA".

2. To import SC from the database, click the button in the Channel Settings window.

Create new scale

X
Scale type Create |
__ Carcel |

E Load from ScaleDB

@@ Import from File Cancel
Scale factor [sensitivity)

Linear interpolation table

R 48

Polynomial

3. After you select the Load from ScaleDB line and click Create, the Viewing and editing
base of scales window opens on the General tab:

P
File Help
©-© Scales DataBase General ]G,aph | Data |
o8 GOST
&89 Thermocouples
¥ A1.GOSTP 8.585-2001

Name:

Change time:
[43_G0ST P 85852001

2017.01.19 17:33:40.000

; Desciption
?g: ' " [Thermocouple type A3 (tungsten - thenium / tungsten - thenium)
¥ B_GOST P 8.585-2001 Property Value

% E_GOSTP 8.585-2001
% 1.GOSTP 8.585-2001
¥ K_GOSTP 8.585-2001
¥¥ L_GOSTP 8.585-2001
1 M_GOST P 8.585-2001
#% N_TOCTP 8.585-2001

P4 R_GOSTP 8.585-2001 i ot
¥¥ 5_GOST P 8.585-2001 (e unks
X 7.GOSTP 8.585-2001 [ S| =\l =l =
- roct Range: Range:
r o N XE rfo [1800

Characteristic:

[ Piecewise-inear interpolation | I~ Extrapolation

i X(i) Y(i) A Add
1 ) 0

2 0012 1

3 0023 2 —]
4 0.035 3

5 0.047 4

6 0053 5

7 0.071 3

8 0.083 7

(] 0.035 8

10 0107 El

n 0118 10

12 0131 1

13 0143 12

14 0155 13

15 0167 14 2

Close

4. You can manage SCDB folders, search, and import SC using the Explorer in the left field of
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the window. The SC in the file representation can also be imported from other sources. To do
this, click File, then Import and find the file in the computer Explorer that opens.

e Information in the Name and Description fields appears after selecting the line with
the name of the SC in the left field. You can configure the input and output signal
units and ranges in the Input and Output fields.

5. A graphical representation of the selected SC is available on the Graph tab.

P

File Help
5-© Scales DataBase General Graph | Data |
& GOST
&8 Thermocouples 2413 MET

P A1GOSTP 8.585-2001 TR
¥ A2_GOSTP 8.585-2001
T A3_GOSTP 8.585-2001

¥ B_GOSTP £.585-2001

¥ E_GOSTP 8.585-2001

T 1.GOSTP 8:585-2001

I K_GOSTP 8:585-2001
7% L_GOSTP 8.585-2001 120
P M_GOSTP 8.585-2001

¥ N_GOSTP 8.585-2001

I R_GOSTP 8.585-2001
¥ 5.GOSTP 8.585-2001 1000
% T.GOSTP £.585-2001

2000

500

219

0 5 10 15 20 25 30 31

X[-14 J2 1+

CurX | curY | beg - Xfn | Ymin | Ymax
5.000000 329815412 0.000 - 31.080 0.000000 2193190667

Xmin: [ Xmax [31.142 Show Reset

e o |
Select Cancel

NUM

6. If during the selection and configuration of the channel SC you need to replace it,

delete the SC by clicking the button L(‘ in the Channel Settings window

8.3.2 SC creation

1. User can build one of the four calibration characteristics specified in the Create new scale
window (subsection 2 above) using the Scales Properties windows, which open after
selecting the characteristic type and clicking Create. To do this, enter the SC values in the
lower field of the window (paragraph 4) in section 8.2, enter a Name and Description, and
click Add.
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8.3.3 SC export

1.

L
To export the SC available in the measuring channel to the SCDB, click the button =1 in
the Channel Settings window (paragraph 2 of section 8.1). In the window that opens, select

the folder to save the SC and click the Select button. The SC will be placed in the SCDB.

You can export the characteristics that are available in the GHDB to text files and import
them from text files. This ensures compatibility with previous versions of Recorder, which
did not support SCDB.

You can also access the GHDB window by clicking the button " in the main Recorder
window and selecting the Scale Database menu item.

93



8.4 Setting up measurement channel estimations

1.

The Estimations tab of the Channel Settings window is used to configure additional
channel properties and configure parameters for various estimations for the measurement

channel.
Channel settings MR-114-{ 1- 3- 1} X

Settings Estimate ILevels[

List of Estimates

[Vmean value (MV) precision: default

["Iroot mean square value (RMS) precision: default
["]standard deviation (SD) precision: default
[]amplitude (Peak) precision: default

[Ipeakto-peak value (P2P) precision: default
[]Minimal value (Minimum) precision: default

[ Maximal value (Maximum) precision: default

["] Amplitude by RMDV (PP by RMSD) precision: default

Defau Esimete .
Portion size Averaging y'=kx+{1k)y
30 samples [~ k= I1.00

Properties

[~ SCADA

OK I Cancel | |

2. If necessary you can enable the averaging mode for estimations to do this you need to check

the box in the Averaging field and set the coefficient &.

Averaging y'=kx+{1K)y
~ k= |1.oo

Setting the SCADA flag allows you to set a special channel operation mode, which is
necessary when building SCADA systems.

The length of the portions for the evaluation is specified in the field Portion Size by which
estimations will be calculated. Increasing the portion size leads to greater smoothing and
averaging of estimations. By default, the portion size is set as the number of counts during
the data update period and is automatically recalculated when the channel and Recorder
parameters are changed. If you set it manually, the portion length will not change
automatically when the channel frequency or data update period changes. You can restore the
automatic setting by setting the portion size -1.
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5. By setting the appropriate switches, you can enable the calculation of necessary estimations.
On the screen in a digital form, you can display several of the specified estimations. In this
case, the Default Estimation will be displayed as the main one on the Digital form, and all
calculated estimations will be displayed on the Graph forms.

Default Estimate MV L'
Portion size
30
Properties Minimum
Maximum
[~ SCADA PP by RMSD

6. The default for each channel is enabled and displays the calculation of the mathematical

expectation.

Averaging is performed using the formula:

y=kx+A-5)Y where:

y’ — the new estimation value

X — estimation received by the last portion
k — the averaging factor

y — previous estimation value

8.5 Levels settings

1. Levels can be set when setting up form elements or when setting up channels. In the latter
case the element’s settings will be taken from the channel.

The Levels tab of the Channel Settings window allows you to configure up to four levels for

each channel. For each level, you can configure:

Trigger level,

Indication color when triggered (displayed in the table and mimic diagram),
Automatically enabling data logging when the level is triggered, the
Recording field,

Playing an audio signal when the level is triggered the Sound field,

Output of the set value to the channel when the level is triggered Signal to and
the Value.
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Channel settings MR-114-{ 1- 3- 1} X

Settings | Estimate Levels I

( High alarm Flmooooo mA

[~ On Recording: Off Signal to:
Sound: off Value: 1
i Get from: value Hysteresis : 0% )
High warning Fl 55.00000 MA

[~ On Recording: Off Signal to:
Sound: off Value: 1
Get from: value Hysteresis : 0%

Low warning Fl 10.00000 mMA
[~ On Recording: Off Signal to: |

-~

Sound: off Value: 1
| Get from: value Hysteresis : 0% )
Low alarm Fl 5.00000 mA
[~ On Recording: Off Signal to:
Sound: off Value: 1
Get from: value Hysteresis : 0% )
More ™ Hysteresis on

[~ Alam level state channel:
[V Play audio message to end

OK I Cancel

3. Additionally can be set up:

The Alarm level state Channel flag allows you to control the state of the level
from outside, for example, the control script. Used in SCADA systems.

The Play audio message to end flag sets the audio notification playback mode. If
the flag is unchecked, the sound will only be played when the level is triggered, if
this time is less than the duration of the message. When this flag is set, the voice
message is not interrupted, regardless of the channel state in which the level was
triggered.

The Hysteresis on flag allows you to take into account the hysteresis when the level
is triggered. In order to avoid chattering state of the level, the hysteresis is adjusted
by clicking the right mouse button on the level value.
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8.6 Configuration of the channels of the complex MIC-140

1. This section shows, as an example, the configuration of channels of the MIC-140 complex.

2. The MIC-140 complex designed for temperature measurement using thermocouples with
automatic cold junction temperature compensation.

3. The complex has several versions that differ in protection from the external environment and
the number of measuring channels, which can be 48 or 96. The complex has several built-in
sensors for measuring the temperature of the cold junction. The channel setup order is the
same for all versions.

4. The Channel Settings window becomes available after selecting a Properties in the menu
that opens with the right mouse button in the Channel List field:

| Channel settings MIC140-{0000- 1} X

Settings I Estimate | Levels I

Common propetties

Name IMICM&(OOOGU units | ~| ¥ Ao
Addres |0000-1 ;;I Descriptior|| ;’l
Sampling |10.0 LI Hz

Values range

Low High v Auto
Device Scale

v 7| Z
Channel Scale

v 2)is] 28] 2

~04 Zero Offset Balance
)

Hardware Settings &[

5. The channel Name is set so that it is convenient to associate the channel with a point on the
measuring circuit.

6. The Description field contains a comment on the measurement point.

7. After removing the flag Auto, if necessary, the units field is set by default or the temperature
measurement unit in °C can be selected. When using a non standard SC thermocouple other
units of measurement can be selected.
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8. In the Values range fields, the limits of temperature measurements are set automatically by
their loaded SC, but after removing the flag in the Auto field, they can be adjusted.

9. Clicking the hardware configuration button il opens a window with a list and
characteristics of all channels of the MIC-140 complex. Using the cursor and Ctrl or Shift
keys to select the custom channel (channels), click the Properties and Additionally buttons
one after the other.

|MIC-140-48v2, s/n 0 X

Serial number Il] Version [0.0.0.0
Interface MIC-140-48v2 192.168.14.1:4000 Properties |

~ List channels

|
|
| Address Name | Range ['C] Channel... | Calibr.Ch... | Range[mV] | Signal Source | Balance | L. A
| 0000-1 Nodlias -20.0...80.0 -20.0...80.0 Input 0.000
‘ 0000- 2 Nodlias -20.0...80.0 -20.0...80.0 Input 0.000
0000- 3 Nodlias -20.0...80.0 -20.0...80.0 Input 0.000
| 0000- 4 Nodlias -20.0...80.0 -20.0...80.0 Input 0.000
‘ 0000- 5 Nodlias -20.0...80.0 -20.0...80.0 Input 0.000
| 0000-6 Nodlias -20.0...80.0 -20.0..80.0 Input 0.000
0000- 7 Nodlias -20.0...80.0 -20.0...80.0 Input 0.000
| 0000- 8 Nodlias -20.0...80.0 -20.0...80.0 Input 0.000
0000- 9 Nodlias -20.0...80.0 -20.0...80.0 Input 0.000
0000-10 Nodlias -20.0...80.0 -20.0...80.0 Input 0.000
0000-11 Nodlias -20.0...80.0 -20.0...80.0 Input 0.000
000012 Nodlias -20.0...80.0 -20.0...80.0 Input 0.000
000013 Nodlias -20.0...80.0 -20.0..80.0 Input 0.000
0000-14 Nodlias -20.0...80.0 -20.0...80.0 Input 0.000 v
Select all | Properties Balance Line test

Additionally |
0K I Cancel
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10. In the Channel Properties window, following parameters are set:

Channel properties MIC140-{0000- 1} 0000- 1 X
Measuring range -20.80mY v I
Soft balancing, code 0.000
Channel I ;I
Calibr. charact. I zl X |
Set regular channels TCJ) v
Range, Cels. ||

0K I Cancel |

e Output voltage range of the connected thermocouple from the drop-down list;

e Flag Set regular channels TCJ provides default use of the signals of the regular TCJ
sensors installed in the MIC-140. Removing the flag allows you to select a different
TCJ sensor, for example, in the event of a fault

e Scaling characteristic from the SCDB for the type of thermocouple that is connected
to the configurable channel\channels:

Channel properties MIC140-{0000- 1} 0000- 1 X

Measuring range I -20.80mY ¥ I
Soft balancing, code IU. 000

Channel | ;I

Calibr. charact. I LI X |

Upload custom....

Set regular chant 1" e0sT P g 585.2001
42 GOST P 8.585-2001 _—
Range, Cels. |43 GOST P 8.585-2001
B_GOST P 85852001
E_GOST P 8.585-2001
J GOST P 8.585-2001
K_GOST P 85852001
L GOST P 85852001
M_GOST P 8.585-2001

N_GOST P 8.585-2001 ncel |
R_GOST P 8.585-2001
5 GOST P 8.585-2001
T GOST P 8.585-2001
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11. In the Additionally window following parameters are set:

Additionally X

Auto lnumber sampl. for averag LI
Number of samples for averaging

Settling time channel, us

Settling time ground, us

Calibration mode [

Test mode of breakage of the thermocouple [~

Signal source MED48 | Input v l
Signal source MIC-140 | Input v I

Size data portion for balancing |5

Ground when switching channels ( v
recommended )

Mode maximum performance (with the v
restriction on the number of channels)

Averaging channel TCJ, y=kx+(1-k]y’, k= |1

oK I Cancel |

e Averaged values of measurements calculation parameters (pre-installed);

e Operating mode (calibration / test lines/ switching input for calibration balancing and
measurements). When the calibration mode is enabled, the cold junction temperature
is not compensated. Is used for calibration of the channels in the mV;

e Selection of maximum performance mode;

e Averaging the TCJ channel;

12. The settings made should be represented in the hardware configuration window in the list of
MIC-140 complex channels field.

In this window, you can also:

e Check the thermocouple lines.

e Perform Balancing.
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9

9.1

9.1

1.

Performing measurements

Measurements can be made after complete configuration of the hardware and software parts
of the measuring system.

Configuration of the hardware part of the system is described in the manuals for the
operation of the measurement system and the equipment included in the system: measuring
complexes, computers, switching equipment, unified time system equipment, etc.

The basic settings of the Recorder software are described in the previous sections of this
guide. Additional settings described in the operating manuals for measurement systems that
use Recorder and other interoperable software.

Readiness check
.1 Self-testing

Automatic testing mode is enabled by pressing the button =~ " and selecting the Self

- on the control panel of the main Recorder window, after which the
hardware Hardware Selftesting Wizard configuration window :

diagnostic item
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Hardware Selftesting Wizard X

Please select tests from the list.
In process of testing you may get some dialogs containing instructions
about external hardware control and setup

=[] Tests
(=)~ [v] RXI-Crate - Ethemet Crate controller s/n: 0335
-[v] Crate controller interface test
-[¥] Test clock generator crate controller
(= [v] Slot 1 -MR-202 s/n:00027 - Module MR-202
Module interface test
=) [v] Slot 2 - MR-405 s/n:00057 - Digital input module (32 channels)
Module interface test
[=)-[v] Slot 3 -MR-114 s/n:00318 - ADC Module v4.0 C1)
Module interface test
= [v] Slot 4 - MR-202 s/n:00020 - Module MR-202
Module interface test
=) [v] Slot 5 - MR-401 s/n:00004 - Module MR-401
Module interface test
= [v] Slot 6 - MR-114 s/n:00014 - ADC Module v4.0 (17 channels)
Module interface test

Test | Cancel

2. In the Hardware Selftesting Wizard window, a list of equipment included in the
measurement system configuration will be offered for testing. The user must mark the
necessary test items. Tests available for different types of devices may differ: for example,
some modules have a function for checking the integrity of the signal line to the sensor.

3. The results of automatic testing are displayed on the screen as a message in a window:

System selftesting

[ ) ) This system is working properly.
A 4 Open report file?

Yes No

4. The test report is formed as a text file and looks like:
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/| testlog - Notepad - (] X
File Edit Format View Help

[ A

SYSTEM SELFTEST REPORT

Crate controller interface test
Interface test is completed
Test clock generator crate controller

32000000.000 Hz

slot: 1

module: MR-202

serial number: 27
Module interface test

Interface test successed

slot: 2

module: MR-405

serial number: 57
Module interface test

* . -

Ln1, Col1 100%  Windows (CRLF) UTF-8

5. The test report can be edited, the user can add their own notes during the tests, and it can be
used as a test log. After testing, the report can be saved as a plain text file. NotePad editor is
a simple standard text editor, usually included as an application for Windows. The rules for
working with the editor are described in the Windows operating system manuals.

6. If hardware problems occur when using MIC systems, it is recommended to send the
resulting self-testing report of the system to the specialists of RPE “MERA” along with the
error description.

9.1.2 Viewing waveforms

1. Checking the readiness of the measurement system for recording can be performed, in
particular, by viewing waveforms of signals in the measurement channels on the Base or user

pages.
2. To view slowly changing signals it is advisable to use the Digital form page or Digital forms
and Values tables on user pages

3. When connecting sensors or other signal sources to channel inputs, the forms must display
the expected signal shapes and values.

4. The signal viewing mode on the base page is started by pressing the button (F3). B atom
PCKUMEC B OKHa MPOCMOTpa B PCAJIbHOM BPCEMCHHU BBIBOAATCA OCHUIIJIOTpAMMBbI BXOJIHBIX
CUIrHaJIOB, HAYWHAsA C AKTHBHOI'O KaHajla W JaJIeC TI0 MOpsAAKY B COOTBCTCTBUU C
KOJIMYCCTBOM OKOH IIPOCMOTpPa Ha CTPAHHUIIC. AKTHUBHBIM MOKHO caciiaThb HIO60ﬁ KaHal B
m000M MOMEHT BpEMEHHM, B TOM YHUCIIe B BO BpeMs npocmotpa. In this mode, waveforms of
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input signals are displayed in real-time in viewing windows, starting from the active channel
and then in order according to the number of viewing windows on the page. You can make
any channel active at any time, even during viewing process.

5. If necessary, the observed signals can be scaled for better display, as described in section
6.3.2.

6. If there are more channels used in the measurement system than can be displayed on the Base
waveform page, the channels can be viewed and evaluated sequentially. To do this, a new
active channel is selected by clicking the mouse, starting from which the signals of the

measuring channels are displayed on the screen.

PREVIEW
7. After launch, the information field =~ %% indicates that the complex is in preview
mode, and displays the viewing time, i.e. the time elapsed since the viewing mode was

enabled.

8. The preview mode is intended for checking the performance of the measurement system and
the correct configuration of its channels before turning on the recording mode, as well as for
analyzing parameters at the pace of the experiment without registering data to the hard disk.

9. Viewing mode is stopped by pressing the - (ESC) button.

9.2 Signal recording

1. Before you start recording signals, specify the frame in which the information will be saved.
The directory where the results files will be saved must be specified on the system
configuration settings wimdow - Recorder tab of Setup window (Section 3.5).

2. To select a file for saving measurement results, click the button (F4) on the toolbar
of the Main window and select either an existing empty frame or enter the name of a new
frame in the standard folder selection dialog

3. For multiple consecutive runs of the registration mode, it is recommended to enable the Auto
modify frame name at start option on the Recorder tab. This saves the operator from entering
a new name each time he starts Recorder software.

4. If the Auto modify frame name at start is disabled for each test, by default, the results will be
written to the same file every time the recording starts, erasing the previous information.

5. If you set the Auto modify... flag, the numeric indexes at the end of the file name will
increase by one each time you run it. Alphabetic characters are not modified. If there are no
numeric indexes in the name, they will be added automatically. Recording starts by pressing

°
the button (F2).

6. After launch, the information field - indicates that the complex is in recording
mode. This field displays the time that has elapsed since recording mode was enabled.
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10.

11.

When automatic start is set, recording will start after the conditions entered on the Recorder
tab (section 3.5) are met.

When recording signals, the user's monitor can be displayed by choice (section 5):
waveforms of signals, a table of current values of signals, forms created by the user (section
6) or generated by plug-ins (section 11).

If waveforms are displayed on the monitor, then the same operations are applied to them as
in view mode — zoom, shift, and change the active channel.

(]
The recording mode ends by pressing the button (ESC).

You can switch from recording mode to viewing mode by pressing (F3). In this case, at
the next start of recording, depending on the recorder settings, a new frame may be started, or
recording will continue to the current frame

9.3 Control of free disk space

1.

2.

3.

Recorder controls the amount of free disk space for recording data.

If the current data flow leaves free disk space for recording signals that last no more than 10
minutes, a warning window will be displayed on the monitor:

Insufficient space X

D Attention! Critical level of the free disk space is reached!

You can stop recording and
- reconfigure Recorder to write data onto another drive
- recover free disk space using Windows tools

WARNING: Data could be lost if you do not stop recording.

Stop recording | Close window

If the recording mode will not be changed, then when the critical amount of free space on the
hard disk for recording the signal became less than 1 minute, the recording will stop
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automatically and a message will be displayed on the monitor:

Forced recording stop X

/ﬂ\\' ATTENTION: Data recording was stopped.
\ ¥/ The reason is insufficient free disk space.

\\/
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9.4 Recommendations for data processing

1. To process the recorded information, we recommend using the WinPOS signal processing
Package developed by RPE " MERAY.

3

2. To transmit the recorded signal for processing to WinPOS just click the button on the
toolbar of the Main window

3. The processing program will start if it has been pre-installed and configured according to the
processing tasks, and a file with test results will be opened in it.

4. WinPOS is designed for digital signal processing with graphical representation of results and
print output results.

5. Functionality of the WinPOS package:

o working with data in binary and text formats, USML files, and files in MERA
format;

» signal processing using more than 50 algorithms, including:
o autospectrum, mutual and complex spectrum, spectrum transformations;
o coherence and incoherency function;
o transfer function;
o recursive and non-recursive filtering (filter constructor);
o logarithm;
o integration and differentiation;
o envelope;
o rationing and centering;
o arithmetic operations;
o autocorrelation and cross correlation;
o probability characteristics;
o probability distribution density;
o oversampling;
o three-dimensional spectrum;

e processing dynamic processes using specialized algorithms for:
o building trends;
o Nyquist Plot ;
o Building a Campbell diagram;
o perform ordinal 3D analysis;

o script support( VBScript). Based on VBS the user can:
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o create your own signal processing algorithms;
o automate the input signal processing process (from selecting the input file / signal
to documenting the processing results);
o use a powerful script-based command mode;
« interface support with drag&drop technology and keyboard controls;
« providing the user with a detailed help system with the availability of:
o detailed description of the interface;
o explanation of algorithms and their settings;
o acomplete guide to using WinPOS objects in Visual Basic Script scripts;
o indexing and searching for help articles;
e availability of tools for creating schedules and preparing reports (comments, callouts, line
numbers, etc.)
e free configuration of charts on the page;
e making charts with comments, callouts, and signatures;
e print results;
e saving the result in a file;
e insert into an MS Word document;

o batch data processing;
o editing USML files;
o processing large files (more than 2000 MB).

We recommend processing files in the MERA format, which significantly saves disk space
compared to the USML format.

When using other programs, such as Exel, MathCad, etc., to process measurement results
obtained in Recorder, you must convert the recorded information to the form available for the
processing program you are using.
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9.5 Software integrity control

1. Recorder SOFTWARE has a built-in mechanism for monitoring the integrity of binary
software components that make up the software. At each launch, the size, date, version,
checksum, and other parameters of the protected components are checked. Made in the form
of dll files, and ActiveX (COM) components. If a discrepancy is detected, warnings are

issued:
Warning
File C:\Program Files
! ), (x86)\Mera\Recorder\Recorder.exe is corrupted [6].

Please reinstall software

Continue Recorder starting?

Yes No
Or:

Warning

File C:\Program Files

! \, (x86)\Mera\Recorder\syscom\wpGraphs.dll is corrupted [4].
Please reinstall software
Continue Recorder starting?

Yes No

2. The user can choose whether to continue running the SOFTWARE or refuse to do so and fix

the problem, with subsequent launch.
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10 Calibration and scaling of measuring channels

10.1 Calibration/scaling/verification tasks

1. The process of measuring a certain physical quantity by a measurement system controlled by
the Recorder software can be represented (see the figure) as:

Physical value Electrical value Digital Code Electrical value Physical value

c onm code Calibrati Ohm Scali c
—m» Sensor ——— P Module atibration caling —

characteristic characteristics

Code

e converting a measured physical quantity into an analog electrical signal,

e conversion of analog electrical signal in channel circuits and equipment,

e analog-to-digital conversion of the signal in the ADC module to binary code and transfer
it to a computer with the Recorder software,

e measurement information containing the value of the measured physical quantity
recieving from the binary code by the Recorder software.

In this case, the Recorder takes into account the signal transformations made by the sensor,
channel equipment, and ADC and reproduces the physical value with an error not exceeding the
permissible measurement error defined for this channel.

2. The functional relationship between codes and values of measured physical quantities is
called end-to-end scaling characteristics of the channel (SC of the channel) and is
defined:

e Scaling characteristic (SC) of the sensor, which is a function of converting the
measured physical quantity into an electrical signal at the sensor output. SC is
obtained by measuring the electrical signals at the sensor output, when the sensor is
exposed to the reference values of the measured physical quantity at the control
points of the measurement range. SC can be given: in the sensor passport, in
databases of standardized SC (for thermocouples), obtained experimentally and
represented by some approximating function;

e The calibration characteristic of the channel (CC), which determines the
correspondence between signal digital representation at the output of the ADC
module and the values of electrical values at the input of the channel. Depending on
the type of module, the input electrical values can be: current, voltage, resistance,
charge. CC is formed in the factory by determining output number of codes when
applying reference values of electrical signals in the nominal range of the module
operation to the channel input. The process of obtaining CC is called channel
sensitivity calibration, or in short, channel calibration.

CC can be written to the module's ROM, or on a disk that is passed to the user with delivered
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measuring equipment.

3.

From the output of the MIC module, the signal is digitally transmitted to the computer, where
digital representation are converted by the Recorder software into a numerical representation
in units of measured physical quantities.

To obtain the values of the measured physical quantity, Recorder converts the digital codes
from the measuring module to a physical quantity, taking into account all the signal
transformations in the sensor and channel before obtaining a code representation, i.e. using
the SC sensor and the CC channel.

To obtain the values of the measured physical quantity, in some cases, a pass-through
calibration characteristic of the channel can be used, obtained by determining the number
of codes at the output of the ADC module when the reference influence of the physical
quantity on sensor at the control points of the channel measurement range.

Channel verification involves the process of monitoring the metrological characteristics of
the channel in order to determine its operability before making measurements. The
verification of measuring channel is similar to obtaining a pass-through SC of the channel by
sending arbitrary signals to the sensor in the operating range of the measurement channel or
when a sensor simulator is connected to the channel.

The Recorder settings in the channel verification mode can also be used for the next
(secondary) verification of the measurement system, when all the requirements of the
"MIC complex verification Methodology" are met.

To obtain the described calibration, scaling characteristics and channel verification, Recorder
uses a common software module that is used both for factory settings of the equipment and
for preparing the measurement system for operation.

Usually a standard calibration of sensitivity with use of the reference instrument is performed
by the specialists of the manufacturer.

10.2 Switching to channel calibration/scaling mode

1.

The Recorder dialog windows for setting up and performing various operations related to
calibration/scaling of channels are similar and have the same purpose for the fields of the
same name, taking into account the type of operation being performed.

Module calibration is usually performs under factory conditions. The user, if necessary, can
perform this operation if he has the means to set the reference electrical values, guided by the
document « MIC complexes method of verificationy;

Channel calibration allows you to calibrate the channel sensors and is described in section
10.2 . The calibration characteristic setting operation is described in section 8.2;

You can switch to the scaling/calibration mode from the Channel Settings window using the

buttons - ﬁ Calibrate module or Edit module channel scale.
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Channel settings MR-114-{ 1- 3- 5}

Settings IEstimate] Levels |
Common properties

Name IMR-114-( 1-3-5}

Addres |1-3-5 A Desaiptior"

units Im»'%. vl vV Auto

2

Sampling (1000

Values range

I -32768 Hi
Device Scale

[V Interpolation table

Low

Channel Scale
2
Zero Offset Balance

Hardware Settings

a'd
E

3 Hz
|32765

2] #]
2| 1s] 2| B8] Z|

o |

Canoe||,.|

5. To perform simultaneous calibration of several channels of the same type, select them on the
Channels tab of the settings window or in the main Recorder window in the list of channels,

.
open the channel settings window, and click the button ﬁ to switch to calibration mode.

.
6. Pressing the buttons ﬁ opens the windows of the Simplified sensitivity calibration,
(hardware) or Simplified scaling, (channel), respectively:

éimplified sensitivity calibration, (hardware) X Simplified scaling, (channel) X
Unit of measurement: IM—ZI Unit of measurement: ¥,
Portion size: W Portion size: |1 =
View options View options
# | Name Descr... | Address | Module | Module # | Name | Descr... | Address | Module | Module
1 MR-11441-3-5} 135 MR-114 0318 1 MRN4{1-3.5 1-35 MR114 0318

<]

<« Calibration type Cancel

5 d

<< Calibration type

»

Cancel

Calibration >>

7. To select a different type of operation (linear or standard), click the <<Calibration Type
button to go to Select scaling/calibration/verification type of (channel).
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Select scaling/calibration/verification type of (channel). X

4 Carry out...

% scaling/sensitivity calibration

" verification...
Pal -

& simplified
" linear
" standart

Options

e o # i
..%Lf:g‘*—- I™ Make this calibration/verificaton default

Cancel | Next >> |

8. The choice of calibration/scaling type depends on the operation being performed and
determines the number of settings for channel calibration parameters.

9. When choosing the type of calibration/scaling, keep in mind that:

simplified calibration/scaling has minimal initial settings and allows to use an
arbitrary number of control points during the calibration/scaling process.

linear calibration/scaling of the measuring channel is made at the value of one
reference point (reference input value) and can be produced only under conditions of
linearity of the characteristic in the calibrated measuring range and if the allowed
value of the initial offset is not exceeded when the input signal is set to zero;

standard (described below) calibration/scaling has a wide range of initial settings,
assumes calibration/scaling by a pre-determined number of control points, allows to
configure the parameters of selection of measurements at control points, which allows
you to choose the type of representation of the resulting calibration/scaling
characteristic (coefficient, polynomial, etc.).

10. It is possible to save the settings as a template for reuse. Examples of configuring calibration
parameters for different types of modules are given in Appendix D (section 12.4).

11. Setting the flag in the Options field — Make this calibration/verification default configures
the program so that the next time you click the calibration button in the Channel settings
window, the corresponding calibration type window opens.

12. After selecting the type of calibration/scaling, press the button .

10.3 Standard calibration

1.

When you select the Standard calibration type, the window for configuring parameters of the
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standard sensitivity calibration opens, Parameters scaling (channel)... window below:

1 & Parameters scaling (channel)... X
Signal properties Reference points
Minimunn: IU Maximurm: |0 Unit: |code Ll # | Value
Test and processing parameters 1 0
Number of reference points: |1 _1::] Number of portions: |1 _,:I
Portion size: i =] Number of passes: 1 =
Reverse calibration pass: Ino v
Type of portion estimate: I Mean Value (MV) LI
Scale type: IPiecewise linear interpolation table LI
Reference signal
Reference signal source: IManuaI L]
Reference measuring instrument: I Manual ﬂ
# Name Descr... | Address | Module | Module Serial Ni
1 MR-114-{1- 3- 5} 1-3-5 MR-114 0318
7 | Sort order: no v
Template -
o S Control settings |
Pause before measurement |
Allowance = -
I™ Jumps in the measured value I % Additional options |
I~ | %
I~ Record
‘ << Calibration type | Cancel | From file | Scaling >> l View settings |

2. Standard calibration of a channel can be performed using a previously generated Template,

for that you should use:

e The button L°—ad| used to enter previously set calibration parameters. When you
click this button, you will see a file selection dialog box where the required
calibration parameters (mode) are saved;

e The button M used to save the set calibration parameters (mode). Saving the
set calibration mode will further reduce the time required to set up / calibrate the
measuring channels;

3. The button

<< Calibration type |

(channel) window.

returns to the Select scaling/calibration/verification type of

4. In the Signal properties fields set:

Minimum\Maximum limits of measurement and Units of measured physical quantity.

5. In the fields with the name Test and processing parameters set:

e Number of reference points — the number of control points that are automatically
evenly distributed over the selected range of input signal changes.The results of the
measurement range and number of control points settings are automatically displayed in
the Reference points section;
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Portion size - specifies the number of single samples of the measured signal values.
These samples are used for averaging the measured value. Averaging the values allows
you to reduce the random error when calculating SC. As the sample length increases, the
random error decreases;

Reverse calibration pass - enables a mechanism that in calibration/scaling mode, in
addition to a direct pass through the control points, the reverse calibration pass is
performed. This function is necessary if you need to take into account the sensor's
hysteresis;

Number of portions — the number of samples of the mentioned above portion size
measured for a single control point Number of portions - the number of samples of the
above length, measured for one control point;

Number of passes - the number of measurement cycles of the values of the reference
signal from the minimum to the maximum value and vice versa;

Type of portion estimate (estimation) - determines which type of signal estimation the
SC is based on. The parameter is selected from the suggested list: Mean Value, standard
deviation(SD), amplitude, P2P, etc. The first is used for constant level calibration, and
the others are used for variable (harmonic) reference signal calibration. The specific type
of parameter to be evaluated is determined by the user depending on the physical
parameters to be measured;

6. Recommendations for setting the portion size and number of portions:

When performing calibration/scaling, the portion size should be set in proportion to the
sample rate of the module being checked:

10 Hz-10 points, 100 Hz-100 points, etc.

7. In the given example, the settings are selected: the portion size is equal to 10 counts, i.e. at a
sampling rate of 100 Hz (a period of 0.1 s), one measurement will take place once per
second).

8. In the Scale type field, select the type of calibration/scaling characteristic that will be
generated as a result of calibration of the measuring channel from the list:

Scale factor — the calibration result is a scale factor (SC type y = ax);

N-order polynomial - the calibration result is the coefficients of the linear dependence
described by an N-order polynomial (SC type y = KO + K1x +...+ Knx);;

Linear interpolation table — the calibration result is presented as a table representing a
piecewise linear relationship with nodes at the control points that were used for
calibration.

In section Reference signal is set:

Reference signal source field select from the list how to set the reference value at
control points;

Reference signal instrument field select from the list the method for registering the
specified reference value of control points.

10. The calibration process is started by clicking the Scaling>> button. As a result, a dialog box
will be displayed with a notification that the settings have been completed.
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Configuration completed X

' Setup completed. You can start measurement (data acquisition)
! now.
{ e

Settings template

<< Back Scaling >> |

11. When you click the Scaling>> button in the Configuration completed window, the
calibration process begins. The Measurement window displays a dialog box with a
suggestion to send the next reference signal value to the channel input, corresponding to the
value specified in the Enter actually set value field:

Measurement X
Measurement

Measurement in progress: rangel; 0,
-pass #1, reference point #1.

Manual measurement / signal settings

Set value of the reference signal to: |':' code

DO NOT CHANGE REFERENCE VALUE UNTIL NEXT
PROMPT!

Enter actually set value: |E code

Jumps in the measured value are normal Stop waiting |

Leakage through the channel of the standard normal

Cancel | | I Next >> I

12. After connecting the reference value signals to the calibrated channel(s) input, click the

Next>> button. After passing all the control points, the Measurement completed window is
displayed on the screen:
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Measurement completed X

@ Measurement completed.

Static

| Stop waiting |

Jumps in the measured value are normal
Leakage through the channel of the standard normal

<< Back Calculation >>

13. Clicking the Calculation>> button completes the calibration procedure and displays the
results in the data View and edit measured data window.

View and edit measured data X
Ranges:
0:0
Measured data:
# | Channel | Point #1

Reference sig... 0.000
0 MR-114-{1-3-.. 44

Errors:
# | Channel | Maximum | Reduced, %
1 MR-114-{1- 3- 5} 44 0

Save data |

Cancel Create report | Finish >> I

When you click Finish>>, you are prompted to create a calibration Protocol, which may be
required, for example, when performing verification. Otherwise click Cancel.

Attention!

(/_\\ Report was not created!

€Y Create report now?

Yes No
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11 Plugins

11.1 Connecting plugins

1. The user can extend the functionality of Recorder by developing plug-ins that allow
performing measurement tasks. If necessary, you can change the software interface, add new
function buttons, indicators, and so on. Thus, the user is given the opportunity to adapt the
Recorder program to specific task.

2. For information on plug-in development, see the "Programmer's Guide for developing
Recorder plug-ins”.

3. For independent development of plugins, a special set of files is required — PluginSDK,
which is available on the website of the RPE “MERA”.

4. The Recorder program allows you to connect additional subroutines-plug-ins which
are independent software modules. You can do this on the Plugins tab of the Setup
window:

Setup (] X

Recorder] Hardware Settings I Channels Plugins I

Index l Name I Describe

5. You can access the list of plug-ins and subprograms that extend the functionality of Recorder

by clicking the button " | and then Plugin Loading window opens:
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Plugin Loading X
DLL | Title | Describe | Vendor d |
plaTraverseContr... Traverse Control Traverse control plugin MERA |
plaRS422.dll RS-422 Reception of the RS-422 interface sig... MERA|
plaPrScannerPur... Purge Pressure scanners purger MERA |
plgMORI2.dIl MORI Plugin MORI MERA |
plaModbusMaster... Modbus Master Modbus Master plugin MERA |
< >

6. This window contains: the plugin file name (*. dll), the plugin name, a brief description of
the functions performed, and the developer.

7. To download the plugin, select it from the list and click the Load button. To cancel the
download of the plugins, press the Cancel button and close the window.

8. As a result of downloading, the plugin will be connected to the main program, its name and
brief description will be displayed on the Plugins tab of the Setup window:

: Setup
! Recorder | Hardware Settings | Channels ~Plugins I

Index I Name I Describe
1 Traverse Control Traverse control plugin
2 RS-422 Reception of the RS-422 interface signal
3 Purge Pressure scanners purger
4 MORI Plugin MORI

9. To view information about the plugin, select the line with the plugin name and click the

Example of a window with information about the plugin:

button

About... X

\ Pressure scanners purger

" Version 2.3
MERA Ltd., 2017
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10. For those plugins that require configuration, when you select the line with the plugin name

and click the button LA

the {Plugin name} settings window opens, for example:

 Scanners purge settings - m] X
Purging | startup |

General Engine speed Purging Pressure

Purge time, sec (0 Enable | Limit |0 Enable [~ Limit |0

Delay time, sec (0 Channel l Channel I

Groups Objects

Add Remove Add Edit Remove |
Cancel I

11. Each of the plugins has its own settings window. Configuring the most used plugins is
described in section 11.2.

12. To stop working and download the plugin from Recorder, click

13. In order for the selected plugin to be loaded automatically when you start the Recorder

7

program, click the button L= |, and then the Plugins starting at Recorder startup window
opens with information about plugins:
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Plugins starting at Recorder startup

X

#| Library | Title | Describe Add

oK

dill

Cancel

14. To add a plugin to the list of automatically loaded ones, click Add button. As a result, a
window with a list of ready-made subprograms will be displayed on the screen. To remove a
subprogram from the list of automatically loaded you need to press the Delete.

11.2 Standard plug-ins

Standard plug-ins are included in the Recorder software package.

11.2.1 FFT form

1. The FFT form plugin allows you to decompose the signal at the rate of the experiment into
the frequency spectrum using the FFT algorithm:

FFT:MR-114-{ 1- 3- 1}
287
251

Hz
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2. FFT View Settings window:

| FFT View Settings x
Channel [Selected + [o =
I~ Direct link
I¥ Centering
I~ Auto zoom
FFT Type IAmpIilude Spectrum Ll
Value range I0.0 |28 oo
Frequency range v IEI.IJ |24
Weight window type IFIectangIe Ll
FFT points |128 ~| step ] 078 Hz
Values IAmpIutude Ll
I” Logscale
e value |32000.00

-

OTtmena I

3. The plugin allows you to add spectral decomposition display graphs to custom pages.

Example of a custom page with four FFT windows:

73 Recorder:MR_config.rcfg - [C:\USML\signal0005] - a X
D oigtalform  Basepage  Auomatic S B R
= review
FFT:MR-114-{ 1- 3- 1} FFT:MR-114-{ 1- 3- 2} 00:01:22
50] 1.0]
254 0.9
«] 0] . B |
354 0.7
304 0.6+ E
= 5/ o ®
0 o4 Name | Frequency
151 0.3 MR-114-{ 1- 3- 1} 100.0
101 0.2 MR-114-{ 1- 3- 2} 1000
MR-114-{ 1- 3- 3} 1000
51 0.1 MR-114-{ 1- 3- 4} 1000
° ! | ! NN 00 ! [ 1 ! MR-114-{1-3-5) 1000
0 10 20 30 40 a8 0 10 20 30 40 a8 | | MR-202-{ 1-4-1} 8438
Hz Hz MR-202-{ 1- 4- 3} 8438
X MR-401-{ 1- 5- 5} 1000
FFT:MR-114-{ 1- 3- 3} FFT:MR-114-{ 1- 3- 4} MR-405-{ 1- 2- 6} 1000
0507 0307 MR-405-{ 1- 2- 9} 100.0
0.45
040] 0.254
0.354 0201
0.304
@5' ™ @5'
0.204
015 0.104
0.104 005
0.05
0.00 T T ik} > " - O‘W T T T
0 10 20 30 40 a8 0 10 20 30 40 a8
Hz Hz
) < >
Ready |2 Chan: 14 |4.97Kb/s &9 [CPU: 114% 4
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11.2.2 Cold junction temperature compensation

1.

The plug-in allows you to perform at the pace of experiment compensation of the cold
junction temperature when conducting temperature measurements using thermocouples. The
settings window looks like this:

Cold junction temperature correction settings X

Calibration characteristic of the thermocouple Corrected channels

I= I [ I Channel name | units

Additive compensation channels

Channel name I

Add | |
0K | Cancel |

To configure the Additive compensation channels list, specify the channel to which
connected the absolute temperature sensor installed at the junction point (in our case, the
channel is called “At”). To select a channel, click the Add button and in the window that
opens with the list of channels, select the channel of the module to which the temperature
sensor is connected (in this case, " At”):
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Selected channels X
|

| | Channel name | Hardware address | Select I
cmd_calibrate_all_traverses  virtual
_cmd_parking_all_traverses  wirtual Cancel |
_cmd_stop_all_traverses virtual
_controlpc_state virtual
MR-114-{1- 3- 1} 1-
MR-114-{1- 3- 2}
MR-114-{1-3- 3}
MR-114-{1- 3- 4}
MR-114-{ 1- 3- 5}
MR-202-{ 1- 4- 1}
MR-202 1- 4- 3}
MR-401-{ 1- 5- 5}
2-6}
2-9}

MR-405-{ 1- 2-
MR-405-{ 1- 2-

— ek d d d d d —d
WWOHNW—= N &= WA =

Then click the Select button, after which the window closes and the selected channel appears
in the list of Additive compensation channels:

r Calibration characteristic of the thermocouple 11~ Corrected channels

@l 155 | Channel name l units

— Additive compensation channels

Channel name [
MR-114-{1-3-1}

Add | Remove | Edit list

0K l Cancel |

In the Corrected channels list of the plug-in configuration window, specify channels with
connected thermocouples (in our case, channels of the MS-114 module) for which cold
junction compensation must be performed. To do this, click the Edit list button. In the
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window with the list that appears, mark setting flags the MS-114 module channels for which
cold junction compensation will be performed.

Selected channels X
Channel name | Hardware address | Select I
[7] _cmd_calibrate_all_trave... virtual
[T _cmd_parking_all_traver... virtual ﬂl
. [T] _cmd_stop_all_traverses  virtual
! [T _controlpc_state virtual
| |CIMR-114-{1-3- 2} 1-3-2
VI MR-114-{1-3- 3} 1-3-3
VI MR-114-{1- 3- 4} 1-3-4
[Vl MR-114-{1- 3-5} 1-3-5
[IMR-202-{1- 4-1} 1-4-1
[IMR-202-{1- 4- 3} 1-4-3
[1MR-401-{1-5-5} 1-5-5
[ MR-405-{ 1- 2-6} 1-2-6
[ MR-405-{ 1- 2- 9} 1-2-9

Then click the Select button, after which the window closes, and the selected channels will
appear in the list of Corrected channels.

If you need to compensate different types of thermocouples using a single channel, you
should create several groups.
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Calibration characteristic of the thermocouple Corrected channels
& | I | Channel name | units
MR-114-{ 1- 3- 3} -> <none> my
= : MR-114-{ 1- 3- 4} -> <none> v
Additive compensation channels MR-114 1- 3- 5} -> <none> oy
Channel name I
MR-114-{1-3-1}
< >
hdd | Remove | Edit list
0K | Cancel |

7. After selecting the channels, the button E in the section “calibration characteristic of the
thermocouple " becomes available, which should be clicked to select the SC thermocouples
connected to the compensated channels. In the window that opens for selecting the SC type,
select " Linear interpolation table” and click Add.

| Create new scale

X
Scale type Create |
_ Comcdl |

E Load from ScaleDB

a Import from File Cancel
Scale factor [sensitivity)

Linear interpolation table

OR 2(x-8)

Polynomial

8. After closing all opened windows, including the Recorder Setup window, channels
containing the corrected data will be created automatically. These channels will have a name
like: “<original channel name>_cor”

9. For correct operation of the plug-in, the compensation channel must be scaled and stores data
in °C units, and compensated channels with thermocouples must store data in mV (hardware
CC should be connected on and channel SC disconnected).
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11.3 Project File

Some of the Recorder parameters can only be configured by editing the project file. This
file usually has the .cfg extension. When you first install Recorder SOFTWARE, a project file is
automatically created with the default settings and the name recorder.cfg. During subsequent
installations of the Recorder SOFTWARE, the existing file is not replaced or modified. The
project file has text format, so you can edit it in any text editor, such as Notepad.

Structurally, the file consists of sections, each section begins with a name in square
brackets. For example, the main section is called "[recorder]". Parameters are set by expressions
like: <parameter name>=<value>. Parameter names are case-sensitive. The values of constants
that enable or disable any settings are written as enabled for enabling and disabled for disabling.
For example, the command that enables clearing service logs when running Recorder
ClearLogAtStartUp=enabled. To improve the readability of the file, you can add comments to it.
a comment is a string that begins with a semicolon.

Most of the parameters set in the project file do not require user intervention. However,
some of them may be useful for advanced users for specialized software configuration.

The main parameters are listed below.

Section [hostdevice]
Special configuration of hardware
backplane freq MTC crate bus frequency value
The default setting is 14745600
CrateClkSync Enabling/disabling synchronization of the clock frequency for MC
modules with the frequency of the crate controller.
Disabled by default
Enabling this option causes the digitization frequency to be
recalculated for modules and may cause minor delays when starting
Recorder.
Section [recorder]
Basic settings for Recorder
DefaultConfig Name of the loaded configuration when starting Recorder. This field is
automatically modified when loading or saving the configuration
performed in Recorder.
Manual modification of this field may be required in exceptional cases

when starting Recorder with the existing configuration causes the
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ReserveDiskSpace

ReserveTime

AutoPreviewOnStartUp

GraphForms

ClearLogAtStartUp
UTS
DigInCCChan

digits
font_size

font name

plgcounter

plugindll[i]

program to crash or the system to freeze.
Enabling the pre-reservation mode for data logging on the hard disk.
This option allows you to save data on disk even if the system freezes.
Enabling this option will significantly increase the starting time for
Recorder software. For correct operation, you need to set an additional
Reservelime parameter.
The duration of the expected registration for the function of pre-
reserving hard disk space for data registration.
Automatically enabling View mode when starting Recorder
Permission/prohibition of the use of graphical forms.
By default, it is allowed.
You may need to prohibit the use of graphic forms to run Recorder on
a PC with incorrectly working video subsystem drivers.
Clearing the debugging log when starting the software
Enabling Universal Time System support (UTS)
Enabling support for digital channels on the crate control modules.
Section [digital form]
Configuring digital form parameters
Number of displayed significant digits
Font size
Font name
Section [plugins]
List of running plugins
The number of plugins that are loaded together with Recorder
Path to the library with the plugin. Where i is the plugin number
starting from O.
The path can be specified either absolute or relative to the plugins
Recorder directory.
These fields are automatically modified when you configure the list of
loaded plugins in the Recorder settings window.
You may need to manually edit this section to disable plug-ins that

cause the system to crash at startup.

To start Recorder with the desired project file, set the following parameters in the start

command line /cfg:<project file name>. To run Recorder with different project files, you can
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create shortcuts with different /cfg parameters.
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12 Appendix

12.1 Appendix A. Method of measuring channels calibration

12.1.1 Requirements of the metrological evaluation program for measuring
channels

1. To obtain a sufficiently accurate calibration characteristic of the channel and an adequate
assessment of its error, it is necessary to conduct at least 10-20 measurements at each control
point. In this case, measurements are made, starting from the minimum value of the
measurement range to the maximum and back.

2. For measuring channels with non-linear characteristics, the minimum allowable number of
control points is assumed to be 11, evenly distributed from the minimum to the maximum of
the effective measurement range.

12.1.2 Calculation of errors

1. The estimation ZsH of the systematic component A of the error of the measuring channel

with variation at point x of the measurement range is calculated using the formula:

~ AN+ A

sH 2

3

where A’ and A" are the average values of the error at point x of the measurement range
obtained during the measurement process with slow, continuous changes of the informative

parameter of the input signal from the smaller (for A") and larger (for A”) values to the value x:

ﬁ_ln !
A_ngq,

1<
A ==>"A],
ni
where n - is the number of implementations of the error while determining A’ and A",

A and A] implementations (counts) of errors obtained on i experimental step when

changing the informative parameter, the input signal from the side of smaller and larger values to
the value x.

2. Ifthere is no variation, the estimation A_ of systematic error is determined by the formula:

~ 1
A‘;;&’
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where n is the number of experiments while determining ZS , A, - the i-th implementation

(counting) of the error.

o

3. The estimation S[A H] of the average square deviation of the random component of the error

at point x of the measurement range of the channel with variation is determined by the
formula:

or

4. The estimation of variation at point x of the measurement range is defined as the absolute
value of the difference between A’ and A”:

5. The estimation A of an error A of a particular channel at point x of the measurement range is

defined as the highest absolute value of the measured values A’ and A7, or, if there is no

variation, as the highest absolute value of the A,.

6. The estimation A (also known as absolute error over the entire range) of the error of a
particular channel over the entire measurement range is defined as the highest value of the
error estimations at the control points.

7. The estimation of the error over the entire measurement range is calculated as:

~

=8 100%,
|.X - X

max min

Where X, X,,- the maximum and minimum values of the range of the measured

parameter, respectively.
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12.2 Appendix B. USML Format (*. usm)

1. An information file of the USML type has the following structure:

Header of the information Table of parameter passports Data/Information
file
32 bytes 58 e < number of parameters> | The size is not limited

2. The file header structure is as follows:

USML | Product | Test name Test date Number of Reserve
Name YY.MM.DD parameters field
(characteristics)
4 bytes | 8 bytes 8 bytes 8 bytes 2 bytes 2 bytes
3. Passport structure of the parameter contained in the passport table:
Parame | Characteristic | Size | Discre | KO | K1 | The length Tb Te
ter Name or DR teness of the - o
s 2
Name array g o
) 6
[ =4
12bytes | 12bytes 8bytes | 4bytes | 4 4 4 1 4 4 1
4. The information structure is as follows:
Array of A sign of | Array of A sign of |..... Array of [ A sign of
values of the | the end of | values of the | the end of values for | the end of
first the array | second the array the last | the array
parameter (FFFF) parameter (FFFF) paramet (FFFF)

5. General remarks

5.1. Each individual file can contain either a direct record (DR) of parameter information

or parameter characteristics. Storage of DR and characteristics in one file is not allowed.

5.2. The same file can store characteristics of different parameters.

5.3. The maximum number of parameters (characteristics) in a single file is 65536.

6. The header of USML file.

6.1. The first four-byte field must contain the letters "USML".
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6.2. The product name, test name, and test date fields contain 8-byte character strings.
7. Table of parameter passports

7.1. The characteristic name field contains the symbolic name of the characteristic or the
string "DR" if the file contains a direct record of parameter information.
g p

7.2. The sampling step, scale coefficients KO and K1, and the start and end times of
information in the array are set in floating-point format.

7.3. Scale factors are taken into account in the following way:
y =K1 o (x - KO0 ), where
x - value of a parameter or characteristic in the array;
y - converted value of x.
If K 1=0.0, scaling is not used.
7.4. The length of the array 1s an unsigned integer.

7.5. The format of the value field is 1 byte and may contain the following values:

The Format Field Length Format Analog in C | Analog in Pascal
1 1 byte integer unsigned char | byte

2 2 bytes integer short integer

3 4 bytes integer int longint

4 4 bytes floating-point float single

8 8 bytes floating-point double double

8. Arrays of parameter values (characteristics) follow the order of their passports in the
passport table. The number of bytes occupied by each value is determined by the format of the
value field in the passport.
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12.3 Appendix C. MERA format (USMLext *.mera)

1. The MERA data recording format is an extension of the USML format. However, it lacks
some of the limitations of the specified format and provides more convenient access to both
parameters and the descriptor. The MERA format is characterized by a different
representation of data on physical storage medium: instead of a single file in the USML
format (with the *.usm extension), data in the MERA format is distributed across several
files (with extensions that define the data type). It is desirable to allocate different directories
on the disk for different records of the MERA format, since parameters with the same names
cannot be stored in the same folder, but this is not a requirement if there are no parameters
with the same name.

2. List of files by data type :

The name of the - test information and list of parameters

test.mera

Parameter namel.dat - the actual binary data of the parameter

Parameter namel.x - binary data for the X axis (only if there is an uneven step)
Name of sc.tx - file(s) of scaling characteristics, connected using links

99,99

3. The *.mera file has the syntax of a standard ini-file: [section], field=field value, ”;

comment. Any field can be skipped, then its default value is taken.

Fields in the [MERA] section - file header (example with a list of fields):

[MERA] - file signature
Test=TestName - test name
Prod=ProductName - product name
Date=03.02.01 - test date
Time=12:34:45.789 - test time
;LinkAllI=TRUE - flag that allows all *.dat files in this directory to be considered as

parameters (if LinkAll=TRUE). However, all fields for these
parameters are filled in with default values. If this flag is missed,
commented out, or LinkAll=FALSE, only the parameters whose
names are in the *.mera file are enabled

4. For each parameter in the *.mera file, there is a [parameter Name] section (example with a

list of fields):

[{16-1}-M2408] - parameter name
Char=N/V - characteristics name ("NV", "FRF", "spectrump,...)
Comment=Test: Testl - signal comment
StartTime=01:02:03.045 - time to start recording the parameter, by default:

Time(from header) + Start(sec.)
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13

XUnits=sec. - dimension on the X-axis, by default: "sec.

Y Units=mV - dimension on the Y-axis

ZUnits=mA - dimension on the Z-axis (for 3D parameters)
ZStep=1 - Z-axis step (for 3D parameters)

Start=0 - the start time (the initial value of X) , by default: 0
Step=3.125e-005 - discreteness, by default: 1

Freq=32000 - frequency, by default: 1

k0=0 - the coefficients of the linear transformation, if not
k1=0.038 specified: k0=0, k1=1

XFormat=int - the format of the data on the X-axis, by default: int
YFormat=double - the format of the data on the Y-axis, by default: int
maxY=11172 - maximum value of Y

minY=-14358 - minimum value of Y

TXO0=calibration.tx TX files (must be located in the same folder).

If k1 and kO are specified, the linear transformation is
performed first.

If TX1=,TX2=,..., TXN= are specified, scaling(s) will be
applied sequentially.

5. IMPORTANT! It is not necessary to specify all the fields of the .mera file, however, it is
desirable to specify the XFormat and YFormat fields, because they determine how the data
file will be interpreted. The values of these fields:

byte - signed 8-bit integer

int - signed 16-bit integer

int32 - signed 32-bit integer

single - Single-Precision Floating Point

double - Double-Precision Floating Point

6. The file *.tx contains the coefficients of the polynomial, or nodes of interpolation. It can be
one of two types:

x0 y0 - piecewise linear transformation.

x1 yl

x2y2

kO - polynomial.

k1 The number of coefficients corresponds to the degree of the polynomial, i.e. kO,
k2 k1-linear transformation, kO,...k7-polynomial of the 7th degree, etc.

7. Recommendations for programmer’s usage

It is convenient to use the functions GetPrivateProfileString () and
WritePrivateProfileString() to access header information and parameter
information. See the corresponding MSDN articles.
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12.4 Appendix D. Examples of configuring calibration parameters

(for some types of measuring modules)

MC-114 module (calibration range -10...+10 V):

ﬁ Parameters sensitivity calibration (hardware)... X
1~ Signal properties — Reference points
Minimum: |-10 Maximum: |1[] Unit: IV LI # | Value |
L - 1 10
~ Test and processing parameters 2 8
Number of reference points: |11 = Number of portions: |1 _,::I 3 g
Portion size: [0 =] Numberofpasses: [1 = | /|5 2
Reverse calibration pass: Ino v I g g
. e 8 4
Type of portion estimate: | Mean Value (MV) | 3 g
Scale type: [Piecewise linear interpolation table v '1"1-7 ‘130
- Reference signal
Reference signal source: |Manua| LI
Reference measuring instrument: | Manual |
# | Name | Descr... | Address | Module | Module Serial Ni
1 MC-114-{1-13-13} 1-13-.. MC-114 0058
Sort order: no v
<] ] [*]
~ Template 5
Load | Save l Control settings |
Pause before measurement |
~ Allowance
™ Jumps in the measured value | % Additional options |
I~ Leaks in the reference channel I %
L I~ Record
<< Calibration type | Cancel | From file | Calibration >> View settings
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MC-114 s module (0.20 mA range calibration):

a Parameters sensitivity calibration (hardware)...

Portion size: [0 =] Number of passes: [1~ =
Reverse calibration pass: | no v I

Type of pottion estimate:  [Mean Value (M) |
Scale type: |Piecewise linear interpolation table ;I
~ Reference signal
Reference signal source: |Manual ;I
Reference measuring instrument: | Manual ;I
# | Name | Descr... | Address | Module | Module Serial Ni
1 MC-114-{1-15-13} 1-15-.. MC-114 0483
< | [*]
~ Template

load | Save |

~ Allowance

Sort order:

~ Signal properties ~ Reference points
Minimum: [0 Maximum: [20 Unit: |A ~| |8 | value |
~ Test and processing parameters ; g
Nurmber of reference points: |5 = Number of partions: |1 = 310
4 15
5 20

Ino 'l

Control settings

Pause before measurement |

™ Jumps in the measured value II %
I Leaks in the reference channel I %

<« Calibrationtype | Cancel |  Fromfie | Calbration>> |

Additional options

I~ Record

View settings
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MC-227K module (calibration range -10...+68 mV):

& Parameters sensitivity calibration (hardware)... X
— Signal properties — Reference points
Minimum: [0 Maximum: [68 Unit [mv | || [# | Value ]
~ Test and processing parameters 12 130
Number of reference points: |11 = Number of portions: [10 == 3 -i
Portion size: [l = (& Numberofpasses [I = ||[5 .2
Reverse calibration pass: lno v I g 100
: S 8 20
Type of portion estimate: | Mean Value (MV) ~| s
Scale type: lPiecewise linear interpolation table zl 1? g g
— Reference signal
Reference signal source: IManuaI ZI
Reference measuring hshument:lManual ;I
# | Name | Descr... | Addriess| Module | Module Serial Ni
1 MC-227K-{ 1-10- 3} 110-3 MC-2.. 7
Sort order: no
«| | [*]
~ Template s
Load I o | Control settings I
Pause before measurement |
~ Allowance
[V Jumps in the measured value II % Additional options |
I~ Leaks in the reference channel I %
™ Record
<« Calibrationtype | Cancel |  Fromfie | Calbration>> View seltings
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MC-227U module (calibration range 0...10 V):

m Parameters sensitivity calibration (hardware)...

~ Signal properties — Reference points
Minimum: |0 M aximum: |1 0 Unit; IV El # | Value |
— Test and processing parameters 12 g 5
Number of reference points: |5 _,::' Number of portions: |1El _,::l 3 ? :
Portion size: |1 0 _,::' Number of passes: |1 _l::' 5 10
Reverse calibration pass: I no v I
Type of portion estimate: IMean Value (MV) ;I
Scale type: |Piecewise linear interpolation table LI
— Reference signal
Reference signal source: |Manua| LI
Reference measuring instrument: I Manual EI
# | Name | Descr... | Addiess| Module | Module Serial Ni
1 MC-227U-{ 1-10- 3} 110-3 MC2.. 10
Sort order: no v
<] | [*]
— Template 5
Load | Save I Control settings
Pause before measurement
— Allowance
[V Jumps in the measured value I' % Additional options
r Leaks in the reference channel I ’/o
[ Record
<< Calibration type | Cancel | From file | Calibration >> View settings
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MC-227 C module (0.20 mA range calibration):

a Parameters sensitivity calibration (hardware)... X
~ Signal properties — Reference points—————————————————
Minimum: [0 Maximum:  [20 Unit [ma | # | Value
— Test and processing parameters ; g
Number of reference points: |5 = Number of portions: I‘l 0 _,? 3 :g
Portion size: |10 _,::l Number of passes: I‘l _,:Z' 5 20
Reverse calibration pass: I no v I
Type of portion estimate: IMean Value (MV) ;,
Scale type: IPiecewise linear interpolation table z’ @
— Reference signal
Reference signal source: IManuaI LI
Reference measuring inslrument:lManuaI ;I
# ] Name ] Descr... ] Address l Module l Module Serial Ni
1 MC-227C-{1-10- 3} 110-3 MC-2.. 3
Sort order: no v
«| | [*]
~ Template -
Load | Save | Control settings I
Pause before measurement |
— Allowance
V' Jumps in the measured value Il % Additional options I
[~ Leaks in the reference channel I %
[~ Record
< Calibrationtype | Cancel |  Fromfie |  Calbration>> View seltings

140




MC-227R module (calibration range 0 ... 200 Ohms):

@ Parameters sensitivity calibration (hardware)...

~ Signal properties  Reference points
Minimum: [0 Maximum: [200 Unit [Ohm | | Value
~ Test and processing parameters 12 g[l
Number of reference points: |5 = Number of portions: [10 == 3100
4 150
Pottion size: [fo = Numberofpasses: [1 - | ([5 200
Reverse calibration pass: Ino v I
Type of portion estimate: |Mean Yalue (MVY) ~|
Scale type: |Piecewise linear interpolation table ;]
— Reference signal
Reference signal source: IManuaI EI
Reference measuring inshumenl:l Manual ;I
] Name ] Descr... | Addfessl Module | Module Serial N
1 MC-227R-{ 1-10- 3} 1-10-3 MC-2.. 0297
Sort order: no
< | [*]
~ Template .
Load | G | Control settings |
Pause before measurement I
~ Allowance

[V Jumps in the measured value I
I~ Leaks in the reference channel I

Additional options

<« Calibrationtype | Cancel |  Fromfle | Calibration>>

[~ Record

View settings
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MC-227UP module (relative resistance):

m Parameters sensitivity calibration (hardware)...

Reverse calibration pass: I no - I

Type of pottion estimate:  [Mean Value (MV) =~
Scale type: IPiecewise linear interpolation table ;I
~ Reference signal
Reference signal source: | Manual ;I
Reference measuring instrument: I Manual ;I
# ] Name ] Descr... ] Address ] Module ] Module Serial Ni
1 MC-227UP-{1-10- 3} 110-3 MC-2.. 292

<1 I E] Sort order: Ino vl

— Signal properties — Reference points —————————————————,
Minimum: |5 Maximum: 95 unt |R%  ~| # | Value |
- 1 5
~ Test and processing parameters 2 5
Number of reference points: |5 _,::l Number of portions: |1IJ __,::' 3 ?g
4
Pottion size: [0 =& Numberofpasses: [T =] | ||5 g5

[Temeie Load | Save | Control settings |
P Pause before measurement |
[V Jumps in the measured value ll % Additional options |
I™ Leaks in the reference channel l— %
I = [~ Record
<« Calibrationtype | Cancel | Fromfle | Calbration>> View seflings
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MC-201 module (dynamic calibration with variable signal):

& Parameters sensitivity calibration (hardware)...

~ Signal properties ~ Reference points
Mirimurn: [0.7 Masimum: [6.0 uit v ] | [# ] Vale |
~ Test and processing parameters ; 2'7
Number of reference points: |5 = Number of portions: [500  — 2 g-s
Pottion size: [500 =& Numberofpasses [I = |||5
Reverse calibration pass: Ino v l
Type of portion estimate: | Mean Value (MV) -l
Scale type: | Piecewise linear interpolation table |
— Reference signal
Reference signal source: IManuaI LI
Reference measuring instrumentl Manual EI
# | Name | Descr... | Address| Module | Module Serial Ni
1 MC-201-{1-8- 2} 1-8-2  MC-201 1184
Sort order: Ino vI
«| | [*]
~ Template -
(o] | G | Control settings |
Pause before measurement I
— Allowance
[~ Jumps in the measured value I % Additional options |
I Leaks in the reference channel I %
I~ Record
<« Calirationtype |  Cancel | Fromfie | Calibration>> View settings
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12.6 Appendix E. Possible malfunctions and methods of their elimination

The Recorder program Check the communication lines with the external device (for
freezes when trying to example, MIC-036).
access an external device. Check the power connection on the device.

Turn the device off and on.

On the Recorder status Check the correct paths for registering data.

display panel the symbol Reset the device

o s 1it Restart the computer.

The Recorder cannot If the device was turned off while Recorder was running and
connect to an external turned on again, restart the Recorder.

device Check the communication lines with the external device (for

example, MIC-036).
Check the power connection on the device.
Turn the device off and on.

Time discrepancy of Make sure that the option to sync the tactile generator modules
synchronous data recorded with the crate controller is enabled.

by several devices under the This option is enabled by adding a line:

Recorder control (when CrateClkSync=enabled

using UTS) in section [system] of recorder.cfg file
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