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1. IMPORTANT USER INFORMATION

Safety symbols used in this manual:

Note! Please read the appropriate notes and recommendations provided in the manual for safe
device operation.

Warning: Risk of electric shock.

The QACQ measurement instrument is designed and manufactured according to safety regulations. Nevertheless,
its trouble-free operation and reliability can only be ensured by following the general safety rules and the specific
safety instructions contained in this manual.

Failure to use the device in a manner other than intended and described in the manual could
endanger or damage the device. Before taking measurements, it is important to read the manual
carefully.

Operation in environmental conditions incompatible with the specifications may result in reduced
safety and performance. In particular, it is necessary to pay attention to the possibility of
condensation if the device is moved from a cool to a warm environment.

If any such conditions exist, do not obstruct the unit’s ventilation openings. Lack of free airflow
can lead to the device overheating and subsequent damage. Temperature inside the module is
Z i 5 monitored.

One of the device applications is measurement of machine and device vibrations. Special care
should be taken when measuring the parameters of equipment supplied with voltage higher than
60 VDC, 30 VACrms or having moving parts.

If the device has been damaged, operates in a manner inconsistent with the manual, or has been
subjected to environmental conditions other than those specified for a prolonged period of time,
it must be discontinued. Re-use is only possible after the manufacturer has carried out
maintenance work.

Do not use the device if any of its components are damaged. This applies in particular to the power
supply unit.

Under no circumstances should signals be applied to the device that exceed the values (including
instantaneous values) given in its specification. This provision also applies to the supply voltage.

Before connecting the signal wire to the device, make sure that it is not damaged and is properly
connected to the signal source.

Under no circumstances shall Alitec be liable for any damages, in particular direct, indirect or consequential
damages, including lost profits, additional costs, inability to use the product, resulting from the operation or failure
of the device, even if the possibility of their occurrence has been notified.

Reproduction of the contents of this manual, in whole or in part, without written consent from Alitec is prohibited.



2. ENVIRONMENTAL PROTECTION

The device is subject to the WEEE Directive 2012/19/EU on waste electrical and electronic
equipment. The crossed-out wheeled bin symbol indicates that the product must be disposed
of separately and should be taken to an appropriate collection point. It should not be disposed
of with household waste.

For further information, please contact your company representative or the local authority
responsible for waste management.

3. COMPLIANCE WITH APPLICABLE REGULATIONS

Alitec declares the conformity of the vibration measurement system using QACQ devices with the regulations in
force in the EU, in particular:

1. Directives:

a.
b.

2014/53/UE (RED)
2014/30/EU (EMC)

2. Standards:

a.

A

PN-EN IEC 62368-1:2020-11

PN-EN IEC 62311:2020-06

PN-ETSI EN 301 489-1V2.2.3:2020-07
PN-ETSI EN 301 489-17 V3.2.4:2021-05
PN-ETSI EN 300 328 vV2.2.2:2020-03
PN-EN IEC 61000-6-4:2019-12

PN-EN IEC 61000-6-2:2019-04
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5. QACQ MEASUREMENT SYSTEM

The QACQ is a universal condition monitoring system for construction machinery and facilities. Built-in functionality
allows to use it as:

e measurement card,
e autonomous system for remote condition monitoring,
e event-controlled recorder of machine operating parameters, vibration signal parameters and time courses.

The QACQ is equipped with 9 fully synchronized measurement channels. The user can change the type of analog
inputs independently using DIP switches located inside the enclosure. There are available:
e 4 analoginputs with 24-bit resolution and maximum 64 kHz sampling frequency (IEPE/ICP/CLPS, 0+20V, 0+20
mA, 4+20 mA),
e 4 analog inputs with 16-bit resolution and 1 kHz sampling frequency (02,5 V, 0+10 V, 0+20 mA, 4+20 mA),
e 3 digital inputs for encoder, speed and phase sensor, event trigger for measurement.

In addition to vibration signals, the QACQ devices can collect static and dynamic process parameters (temperatures,
pressures, flows, levels, valve states, etc.). This forms the basis for implementation of parametric analysis, which is
required for machines operating in intermittent cycles or under varying conditions.

Already in measurement card mode, the QACQ offers above average capabilities in terms of measurement data
acquisition. The QACQ communicates via a wireless Wi-Fi or Ethernet PoE interface and sends data to:

e mVIDIA mobile application on a smartphone or tablet,

e Datacquire software for PCs,

e machine condition assessment and fault diagnosis environment running on private or public VIDIA.cloud,
e LabVIEW, DASYLab, Matlab software,

e any user application (TCP/IP based ATC MESbus protocol specification available).

In monitor mode, the QACQ processes incoming sensor signals in real time. It takes into account the actual sensitivity
of each transducer and the zero level. Regardless of the type of vibration sensor used, the internally determined
diagnostic parameters can refer to displacement, velocity and vibration acceleration. The list of calculated quantities
includes:

e RMS (root mean square) value,

e peak (0-p) value and short-time (20ms) value,

e peak-peak (p-p) value and short-time (20ms) value,

e mean value,

e envelope level,

e crest factor,

e Spp and Smax for the shaft displacement orbit with respect to a fixed or variable center position.

Calculation results are made available via Ethernet connection to dedicated applications, cooperating with QACQ
(ATC MESbus protocol), as well as to automation systems (Modbus/TCP). Each parameter is related to up to 3
absolute (derived, for example, from standards) and relative (increase in the value of monitored parameter by a
specified value in specified time) alarm thresholds. Information on occurrence of hazardous situation is available in
QACQ registers and displayed on LED indicators. Appropriate reaction of the object control system minimizes the
risk of consequential damage caused by occurrence of the damage. Applied solutions allow to assess in general the
technical condition of machines in accordance with applicable standards, and also to detect at an early stage e.g.:

e imbalance and eccentricity,

e misalighment,

e damage to rolling and sliding bearings and their housings,
e instability of the oil film,

e  cavitation,

e mounting clearances and cracks in machine elements,

e damages of gear wheels and belts of gearboxes,



e damages of turbines and fans,
e electrical damage to motors,
e  critical speeds, resonances.

In case of QACQ equipped with 8 GB data memory, recording of time course and machine parameters is triggered
fully automatically. In response to exceeding defined alarm thresholds, the device automatically records up to 64
seconds of signal. Parametric analyses in combination with unique measurement triggering modes depending on
the current operating conditions of the monitored facility eliminate false alarms, e.g. during machine start-up. The
information stored in the devices internal memory and uploaded to the VIDIA.cloud is reduced to a minimum. Thanks
to its memory, the QACQ gains the ability to record time-lapse logs covering up to 4 seconds before a hazardous or
triggering event occurs.

Connecting a speed sensor to QACQ allows for additional reactions to:

e machine start,
e increase or decrease the rotational speed by a certain value,
e stabilization of rotational speed.

The housing of QACQ device is made of aluminum alloy used in aviation, which ensures its durability and resistance
to harsh weather conditions. It provides IP65 protection class. Long time of proper functioning is ensured by
electronic components of automotive and industrial class.

Optionally, the devices are delivered with a calibration certificate issued by OUM (accredited laboratory) in £todz or
GUM (notified laboratory). In case of calibration with accelerometers, the certificate is issued for the device that is
the vibration meter. It is the best confirmation of high system quality and is a guarantee of precision of obtained
results.

The B4QACQ docking station provides an easy way to build multi-channel systems. Installed in it 4 devices at any
time can be disconnected and used independently of each other. All measurement channels of cooperating systems
work synchronously. This allows for analysis of the dynamic relationships between individual elements of the
monitored facility and testing the vibration signal as a function of the angular position of the shaft.

Easy configuration of QACQ on the site is provided by web server built into each device.

Full functionality of the system is achieved when the system is connected to private or public Alitec VIDIA.cloud
infrastructure. The information gathered and processed in the database allows for automatic assessment of the
technical condition of selected machine components, determining the trends of changes in diagnostic parameters
and conducting a full analysis of vibration signals recorded automatically in emergency situations. In line with the
Industry 4.0 idea, VIDIA Cloud acts as a distributed condition monitoring center. It offers remote access to
measurement devices, measurement results and analysis for users and their support specialists.



6. TECHNICAL SPECIFICATION

ANALOGUE MAIN INPUTS (DYNAMIC)

Number of channels

4 with simultaneous sampling, full synchronization with other channels

Analogue-to-digital converter type

4 transducers of AX type

Resolution of the analogue-to-digital
converter

24 bits

input type (user configured)

e voltage, unipolar, input impedance min. 200 kQ, range 0...20 V

e voltage supply with connected current source to supply CLPS™ sensors
(current value 4mA, supply voltage 20 V, control of sensor and signal cable
status), range 0...20 V

e current, unipolar, input impedance 374 Q, active or passive,
range 0..20 mA, 4...20 mA

Signal connector M8
Effective signal sampling frequency (fout) | maximum of 65,536 kHz
Total noise level for analog inputs 15uVrms

Built-in filters

Butterworth low-pass analogue filter of the third order, limit frequency

fgdB high = 68 kHz

low-pass digital anti-aliasing filter, linear phase, limit frequency automatically
adjustable to f3dB high = 0.49fou:

(fo,005d8 high = 0,39fout, f-100d8 high = 0,54fout)

Gain error

+0,05 %

Total, maximum measurement error

10,1 % of the measuring range (for calibration under measuring conditions)

Calibration

factory calibration of the measuring circuits;

Power supply for CLPS™ type sensors

4 mA current source supplied with 22V voltage;

ANALOGUE AUXILIARY (STATIC) INPUTS

Number of channels

4 with simultaneous sampling, full synchronization with other measurement
channels;

Analogue-to-digital converter type

4 SA-type converters

Resolution of the analogue-to-digital
converter

16 bits

Input type (user configured)

e voltage, unipolar, input impedance minimum 200 kQ,
range 0..2,5V or0..20V

e current, unipolar, input impedance 374 Q, active or passive,
range 0..20 mA, 4...20 mA

Signal connector

M8 (shared with analogue main inputs)

Effective signal sampling frequency (fout)

1 MHz interpolated to 1 kHz

Total noise level for analog inputs

40pVRMS

Built-in filters

Butterworth low-pass analogue filterof the second order, limit frequency
f3dB high = 400 Hz

Gain error

0,5 %

Total, maximum measurement error

+1 %

DIGITAL INPUTS

Number of channels

1 with simultaneous sampling in 3 digital inputs,
full synchronization with other measurement channels

Type of digital inputs

voltage, unipolar, input impedance min. 200 kQ, 0...24 V

Signal connector

M8

Effective signal sampling frequency (fout)

65,536 kHz maximum




COMMUNICATION INTERFACES

Ethernet 10/100Base-TX (PoE)

Digital interfaces WiFi (IEEE 802.11bgn, 2,4...2,4835 GHz, 19.5 dBm@11b, 16.5 dBm@11g,
15.5 dBm@11n)
Communication protocols MODBUS TCP; ATC MESbus;

interface for full synchronization of the sampling process between devices;

Synchronization . o
real-time clock synchronization protocol;

SOFTWARE
VIDIA.cloud, mVidia, Datacquire, API

OPERATING CONDITIONS

Environment temperature -20...+50°C; humidity: 5...100% RH without condensation;
22..57V; PoE 802.3at/af (37...57V); power consumption 5 W (10 W when
powering sensors);

Geometric dimensions 18 mm x 96 mm x 100 mm (HxWxD);

Power supply

Available functions and configuration depend on the device version (digital designation).

Due to the continuous development of our products, the above specifications are subject to change without notice.



7. APPEARANCE OF THE DEVICE, LED INDICATORS

The housing of QACQ device is made of hard aluminum alloy and covered with a thick layer of anode. The applied
seals provide IP67 protection.

Fig. 1. QACQ 77 housing

LED INDICATORS

LED 1 LED5 LED2 LED6 LED3 LED7 LED4 LED8 LED9 LED 10

Input connector 1 Input connector 2 Input connector 3 Input connector 4 Input connector 5

Fig. 2. Front panel of QACQ

LED 11 LED 12 LED 13 LED 14 LED 15 LED16

Input connector 6 Input connector 7 Input connector 8

Fig. 3. Rear panel of QACQ

The front and rear panels of the device are equipped with LED displays. They provide information about exceeding
the set levels of monitored values, status of sensors and device according to the table below.
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FUNCTION
Channel 1 status (blue - no sensor or sensor error, green - no alarm, yellow - alarm 2, red - alarm 3)

2
o

Channel 5 status (blue - no sensor or sensor error, green - no alarm, yellow - alarm 2, red - alarm 3)

Channel 2 status (blue - no sensor or sensor error, green - no alarm, yellow - alarm 2, red - alarm 3)

Channel 6 status (blue - no sensor or sensor error, green - no alarm, yellow - alarm 2, red - alarm 3)

Channel 3 status (blue - no sensor or sensor error, green - no alarm, yellow - alarm 2, red - alarm 3)

Channel 7 status (blue - no sensor or sensor error, green - no alarm, yellow - alarm 2, red - alarm 3)

Channel 4 status (blue - no sensor or sensor error, green - no alarm, yellow - alarm 2, red - alarm 3)

Channel 8 status (blue - no sensor or sensor error, green - no alarm, yellow - alarm 2, red - alarm 3)

Ol | N[ W[IN|K

Phase marker pulse

Device operating mode status (green - monitor mode on, red - monitor mode off, light green — device
in acquisition)

11 Wi-Fi connection status (red - not connected, blue - given IP, green - TCP connection)

12 Not used

13 Ethernet connection status (red - not connected, blue - granted IP, green - TCP connection)

[
o

14 Transmission in the Ethernet network
15 Device status (red - starting the device, green - ready to work)
16 Not used

8. DEVICE INSTALLATION AND CONNECTION

Refer to the QACQ connection information below for details. Making connections other than those
A shown or in a careless manner may result in malfunction or damage to the device.

The device is switched on immediately after the supply voltage is applied.

INSTALLATION

Devices of QACQ family are designed to work individually or in a group. Due to their characteristics, they can be
installed directly on the facility, near the measurement sensors. For single devices it is possible to order them with
mounting plate or DIN rail bracket.

In systems consisting of multiple modules, docking stations with an integrated Gigabit Ethernet switch are used. One
docking station allows to connect up to 4 devices. Measuring devices and docking stations can be connected with
each other using additional Ethernet switches and, if necessary, wires synchronizing their operation.

Temperature in the installation site should be within the range -10 + 60°C.

CONNECTING POWER SUPPLY AND COMMUNICATION INTERFACE

Devices of QACQ family are powered from a DC voltage source of +22...+57 V, providing power of at least 5W. In
case of providing power to sensors directly from the device, the power supplied should be minimum 10W. A power
supply with suitable parameters should be connected to connector 7 (M8, A-code, female) located at the rear of
housing. The dedicated QACQ SM012415 power supply can be used as power source. It is connected directly to the
power connector.

The device can also be powered from Ethernet switch supporting PoE 802.3at/af standard (37 + 57V). The network
wire is connected to connector 7 (M8, D-code, female).

Wi-Fi network adapter built in QACQ is equipped with external antenna connector. Connection of measuring module
to the network requires an antenna with parameters ensuring adequate quality of network connection. It is possible
to use directional antenna.

11



4 )—1 4

contact 1 Tx+ ower suppl
-~ POE + contact 1| ” (20-60 \p/§J '

connector 6 WciLi?ciESa connector 7 |contact 2 Tx- connector 8 | contact 2 ATCSync +
contact 3 Rx + PoE - contact 3| ground (GND)

contact 4 Rx - contact 4 ATCSync -

Fig. 4. Layout of connector contacts on the device rear side

INPUT CHANNEL CONFIGURATION

The type of each input of the QACQ device can be adapted to the application needs. The user can make their own
selection from the available input types, shown in the following Table. The factory settings for each channel type are
marked.

INPUT CHANNEL
INPUT TYPE SUBTYPE DESIGNATION DESCRIPTION

Main measurement channels equipped with
Voltage, range 0+20 V 24-bit analog-to-digital converters with
maximum sampling frequency of 65 kHz.
Used for recording time waveforms of fast
hanging signals fi ith vol

. Analog channel 3 changing signals from sensors with voltage
Voltage, range 0+20 V with or current output. In CLPS mode they have
. Analog channel 4 |. .
integrated power source for integrated power source for piezo

CLPS sensors ") accelerometers or microphones with built-in
CLPS amplifier (ICP, IEPE).

Analog channel 1
Analog channel 2

main input

Current, range 0-20 mA

Auxiliary measurement channels equipped
with 16-bit analog-to-digital converters. A
Voltage, range 02,5V single measurement is the average value of
Analog channel 5 |signal for the measurement time specified
Analog channel 6 |for dynamic inputs.

Analog channel 7 |Used for recording and monitoring values of
Analog channel 8 |slowly changing parameters such as
temperature, pressure, levels. It is possible
to connect a temperature sensor built in the

auxiliary input

Voltage, range 020 V

Current, range 0-20 mA" vibration sensor.
Digital channel 1 |Used for connecting a speed sensor (phase
digital input Voltage, range 024 V Digital channel 2 | marker), encoder or reading control signals

Digital channel 3 | of a monitored facility.

") Factory setting. There is a possibility of delivering devices in configuration specified by the Buyer.




Changing the configuration of signal inputs requires removing the bottom cover of the QACQ device.
This should be carried out in clean, dust-free rooms with a relative humidity of about 50%. It is
A absolutely necessary to avoid getting dirt and moisture inside the device.
Before removing the device cover, eliminate the risk of damaging it by static electricity. For this
purpose it is necessary to dissipate the static charge accumulated in the device and in the body by
iii holding the QACQ housing by the signal connectors, and then touching the grounded conductor

with the other hand. Please observe extreme caution in this process and make sure that the metal
part you are touching is safe and not energized.

To change the input configuration, remove the device’s lower cover by unscrewing the 4 screws using a suitable
hexagonal wrench.

Location of QACQ device bottom cover screws.

The DIP switches for changing the configuration have been placed at the front of the PCB. Near the CH1/5 DIP switch
there is information about the operation of individual contacts. It is common for all channels.

alitec’

sessss

QACQ v.2021.07.26

Fig. 5. Location of the input channel type configuration switches
and RESET button on the QACQ device board.
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NUMBER FUNCTION

Pin 1 Measurement range selection, for auxiliary input

Enables/disables the current source that supplies the CLPS/ICP/IEPE sensor connected to the main

Pin 2 .

input
Pin 3 Enables/disables the 374Q shunt in the dynamic channel measurement path
Pin 4 Enables/disables the 374Q shunt in the static channel measurement path

SIGNAL CONNECTORS

Signal connectors are located at the front of housing. Four and six pin M8 type female screw connectors are used.

All inputs are protected against damage caused by incorrect polarity of the supplied signal and the occurrence of

surges and electrostatic discharges.

The QACQ device can power the connected sensors. In each signal connector there is a protected voltage source

available.

contact1 | sensor power output 24V/30mA contact 1 | digital input, signal 1

contact2 | analogue input (channel 1) contact2 | digital input, signal 2
connector 1 — -

contact3 | ground (GND) connecotr 5 contact 3 | digital input, signal 3

contact4 | analogue input (channel 5) contact4 | ground (GND)

contact 1 | sensor power output 24V/30mA contact5 | sensor power output 24V/30mA
connector 2 contact 2 | analogue input (channel 2) contact 6 | ground (GND)

contact 3 | ground (GND) The cable shield should be connected to the connector housing

contact4 | analogue input (channel 6)
contact 1 sensor power output 24V/30mA
contact 2 | analogue input (channel 3)
contact 3 | ground (GND)

contact4 | analogue input (channel 7)
contact 1 sensor power output 24V/30mA
contact 2 | analogue input (channel 4)
contact 3 | ground (GND)

contact 4 | analogue input (channel 8)

The cable shield should be connected to the connector housing

connector 3

connector 4

Fig. 6. Layout of connector contacts on the device’s front side

14



CONNECTION OF INPUT SIGNALS

Due to the possibility of noise penetration into the useful signal, when connecting sensors and other
signal sources, avoid the occurrence of ground loops (e.g. short circuit and signal ground at both
ends of wire).

Make sure that there are no potential differences at the wire ends due to improper grounding of
the tested object and the measurement system.

In any case, to ensure high measurement accuracy it is necessary to ground (connect to ground) the
shield of signal wire at one end only. Sometimes it is worth to consider installing the sensor in an
insulated enclosure or on special insulating pads.

In channels configured to operate with CLPS type sensors (ICP, IEPE) e.g. accelerometers having an
integrated charge amplifier) a current source supplied from a 20 V voltage source is internally
connected. This voltage is present on the input terminals and if sensors of a different type are
connected to the measuring system, they can be damaged.

Before connecting a sensor to a specific channel, it is necessary to make sure that it is adapted to
operate with this sensor and that the measuring system is configured properly.

Table below shows possible operating configurations of measurement channels. The scheme of connecting the
sensor to the signal connector and the configuration of DIP switches are included.

HIGH FREQUENCY INPUT (frequency band up to 25.6 kHz)

e Z f@)
CLPS 0 —

CLPS sensor (ICP / IEPE, e.g. accelerometer)

SIGNAL
V GROUND (GND)
20V 25,6 kHz \]j SHIELD

sensor with voltage output 0...+20 V

SIGNAL
mA GROUND (GND)
20mA 25,6 kHz Y SHIELD

sensor with current output 0...+20 mA (+4...420 mA), active

SIGNAL
mA GROUND (GND)
SUPPLY

20mA 25,6 kHz

¥

&

4

SHIELD

sensor with current output 0...+20 mA (+4...+20 mA), active, powered by QACQ



mAW\} A o)

L
20mA 25,6 kHz

SHIELD

sensor with current output 0...+20 mA (+4...+20 mA), passive, powered by QACQ

LOW FREQUENCY INPUT (frequency band up to 400 Hz)

SIGNAL

V GROUND (GND)

20V 400 Hz Y SHIELD

sensor with voltage output 0...+20 V

SIGNAL
V f\/ GROUND (GND) @
25V 400 Hz Y SHIELD KGI) @

sensor with voltage output 0...4+2,5V

SIGNAL
mA GROUND (GND)
20mA 400 Hz Y SHIELD

sensor with current output 0...+420 mA (+4...+20 mA), active

SIGNAL
®
mA/\/ GROUND (GND)
SUPPLY @
20mA 400 Hz SHIELD

sensor with current output 0...+20 mA (+4...+20 mA), active, powered by QACQ

/\ SIGNAL + @
mA[\/ SIGNAL - O
20mA 400 Hz Y SHIELD 0

sensor with current output 0...+20 mA (+4...+420 mA), passive, powered by QACQ

=

|
I N
I W
|




There is a possibility to use high and low frequency input simultaneously. Connection of two signal sources requires
a shielded signal splitter with appropriate connectors on the sensor side and an M8 connector on the QACQ side.
The internal wiring diagram of the ATC-SC-M8M4-2xM8F4 splitter from Alitec is shown below.

Fig. 7. Signal splitter

A suitably prepared signal wire can be used. The connection diagram for simultaneous connection of the CLPS
vibration sensor and the process parameter sensor operating in the current loop should be as shown below.

— SIGNAL /@\
CLPS GROUND (GND) ( 8\
Y sne N | B

)
SIGNAL /®\ ®
mA GROUND (GND)| \&
20mA 400 Hz v SHIELD KG)Q

Fig. 8. Connection of two sensors to one signal connector

Settings of switches determining type of measurement channel must be set independently for each sensor used,
according to the previous description.

Vibration sensors with a built-in temperature sensor are connected with a single wire.

CLPS ZROUNS ] 220
TEMP TEMPERATURE @ @

SHIELD

Fig. 9. Connection of vibration sensor with integrated temperature sensor



The digital channel of the QACQ device is used to measure the speed of the machine shaft, to detect the direction
of rotation and the zero angular position of the shaft. The functions shown can be implemented using inductive

sensors or an encoder. The sensors can be powered directly from the QACQ device (maximum current consumption
30 mA).

The simplest way to measure speed requires a single inductive sensor.

QUTPUT

N

Fig. 10. Wiring diagram for inductive sensor measuring rotational speed

Determination of the angular rotor position for speed measurements using a larger number of markers (e.g. teeth)
requires two inductive sensors. The higher impulse number for variable speed machines provides increased accuracy
in measuring both the instantaneous rotation frequency and the angular shaft position.

o A

QUTPUT
GND

QUTPUT
GND \®

+24 V

Fig. 11. Wiring diagram for inductive sensors measuring rotational speed and determining the angular shaft position

For machines operating with variable speed and direction of rotation, it requires three inductive sensors or an
encoder in order to use the full capabilities of QACQ.

_I I I I QUTPUT

GND

OUTPUT (2) (3)

GND

+24 V

QUTPUT
GND

+24 V

Fig. 12. Wiring diagram for inductive sensors measuring rotational speed
and determining the angular shaft position and rotation direction

In the case of encoder application connection is as shown in Figure below.
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+24

Z I_I GND

Fig. 13. Connection diagram of an encoder to digital input

9. DEVICE START-UP

A properly installed and connected device is ready for operation immediately after the supply voltage is applied.

10. QACQ DEVICE CONNECTION TO PC

Communication with devices of QACQ family can be made via Wi-Fi wireless network or via Ethernet network.

In current software version Wi-Fi interface uses DHCP server. Maintaining a fixed device address requires proper
configuration of the router providing network connection. The current address assigned to the wireless network
card can be determined using the free DATAcquire software installed on PCs or mVIDIA software running on Android
devices.

The wired interface can use either an address assigned by a DHCP server or a fixed address saved in QACQ memory.

When connecting the device directly using the wired interface, a network connection setup is required to establish
communication between devices. In Windows 8/10 operating system, it requires opening Network and Sharing
Center window. Right-click on the network connection symbol displayed in the lower right screen corner or use
Control Panel.

Troubleshoot problems

Open Network & Internet settings

In the Network status window choose the option Change adapter options.
Advanced network settings

@ Change adapter options

View network adapters and change connection settings.

% Network and Sharing Center

For the networks you connect to, decide what you want to share.

A Network troubleshooter
Diagnose and fix network problems.

Then double click Ethernet connection created for QACQ. If you are not sure which one disconnect QACQ and
observe which one has disappeared.

In Ethernet X Properties window, locate Internet Protocol Version 4 (TCP/IP v4) in the list of connection
components and press Properties button.
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% Ethernet 2 Properties X

Networking ~ Authentication Sharing

Connect using:

? TAP-Windows Adapter V9 for OpenVPN Connect

This connection uses the following tems:

() ¥ Kiiert sieci Microsoft Networks A

v ? Udostepnianie plikow i drukarek w sieciach fimy Micro!

¥ 8 \itualBox NDISE Bridged Networking Driver

v CE Harmanogram pakietéw QoS

vl ? Juniper Network Service

T

[] a Protokél multipleksera karty sieciowe fimy Microsoft

< >
Install.... Uninstall Properties

Description

Transmission Control Protocol/Intemet Protocol. Domysiny
protokal dla sieci rozleglych umozliwiajgcy komunikacie
polaczonych sieci roznych typow.

0K Cancel

In the Properties window: Internet Protocol Version 4 (TCP/IP v4), manually enter an IP address that belongs to the
same subnet as the measurement device (e.g., with a number 1 lower). An example configuration is shown in Figure

below.

Protokot internetowy w wersji 4 (TCP/IPv4) Properties X
General

You can get IP settings assigned automatically if your network supports
this capability. Otherwise, you need to ask your network administrator
for the appropriate IP settings.

(O Obtain an IP address automatically
(®) Use the following IP address:

1P address: 192,168 . 127 . 201

Subnet mask: B . 255.255. 0

Default gateway: . . .
Obtain DNS Jtomatically

(®) Use the following DNS server addresses:

Preferred DNS server: . . .
Alternate DNS server: . . .

[validate settings upon exit Advanced...

After entering the address and Subnet Mask, confirm the configuration change.

To connect to the device via a network, create a network with parameters corresponding to the QACQ device.

NOTE:

When you have finished working with the QACQ device, restoring the computer’s connection to an external

network (e.g., Internet access) requires checking Obtain an IP address automatically (address assignment
by DNS server) option.

Measurement device can be connected to Ethernet network (e.g. via router). Then make sure that the
addresses of devices operating in the network do not repeat.

The default login details of the QACQ device to the Wi-Fi network are: SSID: DiagnosticNet, Password:
d!@gnost!c
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11. DEVICE CONFIGURATION

The user can configure the device through the user panel provided by the embedded web server. After connecting
the device to the PC, open any Web browser and enter the address and port number of the device
(default: Ethernet: 192.168.127.201:5080, Wi-Fi: 192.168.127.187:5080).

alitec™ QACQ sn:75050082

SN: 75850082 - firmware version: 88_82_92 (28198828)

Access to the configuration page has been password protected.

The default password is “admin”.

NOTE:

To verify the IP address of the device in the network, use the DATAcquire application available for PCs or
mVidia software for mobile devices (Android).

Any changes to the device configuration must be saved by pressing the Save All button during system
configuration. It is required to enter the PIN security code (Current PIN field), which protects against
unauthorized changes to the configuration.

The default PIN codeis 1, 2, 3, 4.

To withdraw the changes made, log out of the website without saving the new settings.
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alitec™

UTC time: 2021.10.6, 7:19.5

Logout Settings Sensors

QACQ Ethernet IP addr.
QACQ Ethernet IP mask :
QACQ Ethernet IP gateway :
QACQ WiFi IP addr.

QACQ WiFi SSID :

QACQ WiFi password :
VIDIA MESBUS conn. type :

VIDIA MESBUS server addr.

VIDIA MESBUS reconnect time [s]
VIDIA Login :

VIDIA Password :

VIDIA MESBUS port :

WWW port :

Modbus TCP/IP port 1 :
Modbus TCP/IP port 2 :
Monitor state :

QACQ measurement type :

QACQ measurement network addr. range :

From :

Towa

Time Server DiBox IP addr.
Alarm behavior

Hold time [s]

NETWORK SETTINGS

MONITOR SETTINGS

QACQ

SN:77019999 «—

- M fs:65536Hz T:4s - 1v1:0, sa:@ - FV: 00_02_98 (29210614)/
< _02_

| storage | { Analysis

Service

192.168.127.201 - _Enabled &, DHCP Enabled /
<

255.255.255.0

0.0.0.0 b

* 

Enabled @, DHCP Enabled

192.168.127.1 ‘ 

wifi_ap_264

#hasloDoWiFi

1'—__—_—_—_—-—-—_—-———_—_—_______'“““—-—-—-—-__
"_——___—_—-_————_—_-_______“““——-——___

* 

[CLIENT (host as VIDIA MESBUS client) V|

\

10.10.10.100 4 

30 1 
| seee | - timeout [s]: 662 /[  3ee |
 sese | - timeout [s]: 16 / 120 | \
502 ] - timeout [s]: 662 / [ 60 \
se3 | - timeout [s]: 662 / [ 60

Monitor ON (Measurement ON) V‘

MASTER (measurement server) Vv

192.168.127.81
192.168.127.82
192.168.127.82
hold only if exceed

60

/)

New ADMIN password

New PIN

: clear all alarms !!!

P
|

Clear Archive | Info: clear archive and stop measurements !!! <+
Reset Device Info: reset device !!! <«
Factory Settings | Info: restore settings to default values !!! <

The version
of the device firmware

Device operation parameters
Device time

User panel page switches
DHCP enable for Ethernet
Ethernet interface enable
Device IP address field
Device IP mask field

Device IP gateway field

WiFi interface enable

Device IP address field (WiFi)
WiFi network name field

WiFi passwords field
Connection type selection box
VIDIA server IP address field

VIDIA.cloud service
reconnection time

Database login field in VIDIA software
Password field for the VIDIA program

Device port number and timeout
of the VIDIA service

Device port number and timeout
of the web interface

Device port number and timeout
of the first Modbus TCP/IP interface
port

Device port number and timeout
of the second Modbus TCP/IP
interface port

Device operation mode
Device role in multidevice system

Address range of devices
cooperating in a multidevice system

The IP address of the device
responsible for time synchronization

Alarm reset method
Alarm holding time

New password to device
configuration website

New PIN confirming the change of
settings

Actual PIN to confirm changes in the
device settings

Configuration save button
Alarm reset button
Internal memory reset button

Device restart button (stored data and
configuration stay not changed)

Factory settings recovery button
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CONFIGURATION OF MEASUREMENT DATA SETTINGS (STORAGE)

EN

Data acquisition triggered when the
preset speed is reached — direction —v
“forwards” and “backwards”.

Data acquisition triggered

when the preset speed

is reached and stabilized —
direction “forward” and “backwards”

Data acquisition triggered when the

preset speed difference from the initial

speed is reached — direction “forwards”
and “backwards”. \

Data acquisition triggered by a pule
(applies to digital input)
N )

Data acquisition triggered when
a preset time interval is reached
in normal operation mode of the device

Data acquisition triggered P 4
after reaching a preset time interval
in the alarm mode

Data acquisition triggered
by an alarm of the selected level

Trigger source

v

Storage
Trigger Source

Forward Rotaticnal
Speed Threshold

Backward Rotational
Speed Threshold

Stable Forward
Rotaticnal Speed

Stable Backward
Rotational Speesd

Forward Rotational
Speed Change

Backward Rotational
Speed Change

Pulse Edge Trigger

Time Interval
Normal

Time Interval Alarm
Alarm 1 Occurence
Alarm 2 Occurence

Alarm 3 Occurence

Trigger reset value

v v

Event Reset

Trigger reset time

Acquisition time of
signals before

Trigger value

v

Reset Value Thfr::ls_}l::ld
Value Period
20 [rpm] 10.000 [s] 100.0 [rpm]
-20 [rpm] 10.000 [s] -100.0 [rpm]
Maximum speed variation ~ Minimum stable
working time
Initial Speed Stable
Speed Stability Period
100.0 [rpm] 30 [rpm] 10.000 [s]
-100.0 [rpm] -30 [rpm] 10.000 [s]

N

Minimum trigger speed

Initial
Speed
30.0 [rpm]
-30.0 [rpm]

X

Minimum trigger speed

Preset speed difference

Change
Step
30.0 [rpm]
-30.0 [rpm]

Periodicity of sending

levels to the host

Periodicity of sending time
waves to the master

. - rogram program
triggering event prog
- Bypassed
Backward Phase Lev’_el . Bypassed Time _Wav_e Time Wave
. Transmission Level Number Transmission
Time Marker PR . P Number
R Periodicity prior to Periodicity .
[s] Alignment prior to
[s] store [s]
store
0.000 s 20 1 60 1
0.000 L4 20 1 60 1
0.000 v 20 1 60 1
0.000 v 20 1 60 1
0.000 v 20 1 80 1
0.000 td 20 1 60 1
0.500 t4 20 1 60 1
0.000 20 1 60 1
0.000 20 1 60 1
0.000 * *
0.000 Number of levels Number of time
between data
0.000 it passes between
acquisition L
. data acquisition
in database

Synchronization of
the acquisition with
the phase marker

in database
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NOTE:

When the rotational speed sensor is turned off, all the fields related to the rotational speed are inactive.
To enable the sensor, go to the Sensors tab (sensor configuration).

MONITOR MODE

Monitor mode is the default operating mode of QACQ series devices. It is a mode in which the device operates
autonomously by converting the input signal to the desired parameter and compares its value with user-declared
reference levels. Exceeding the threshold values results in displaying information on the LED display. It is also made
available via the Modbus interface.

The user has the option to disable the monitor mode through the web configuration page. In this case, the device
will act as a vibration meter without reacting to overruns. In this case, saving data to the memory card is disabled.

Monitor mode is active if Monitor ON is selected on Settings page of the user panel in Monitor settings field. Change
of settings must be confirmed with Save button (saving data to the device).

To set the same time on multiple QACQ devices in master mode, for each device, in Time Server QACQ IP addr. field
it is necessary to enter IP address of the device which time is to be accepted.

-------------------------- MONITOR SETTINGS =----eccccccccccccccncnnenn
Monitor state : Monitor ON (Measurement ON) Vv
QACQ measurement type : MASTER (measurement server) v

QACQ measurement network addr. range :

From : 192.168.127.81
To : 192.168.127.82
Time Server QACQ IP addr. : 192.168.127.82

NOTE:

Due to the process safety in which the machine monitoring is involved, the change of signal processing
and analysis configuration is active when the machine is switched off. Before changing the configuration,
select Measurement STOP and confirm the change with Save button.

One of the QACQs working in a multi-channel vibration monitoring system must act as the host device. It
is responsible for synchronization of sensor signals sampling process and synchronization of real time
clocks. For the host device the Master option must be selected in Monitor settings field. Other devices
must operate in Slave mode.
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NETWORK CONNECTIONS CONFIGURATION

In order to enable operation of multiple QACQ devices in the same network and integrate them into existing network
infrastructure, it is possible to change assigned IP address. When editing the address, make sure the
device has a unique IP address in the network it is connected to.

Due to various network protections, it is possible to change the port number under which the device is visible during
operation in the measurement card mode (cooperation with diagnostic software).

To have the device connect to a different Wi-Fi network than the one defined by default, the QACQ Wi-Fi SSID and
QACQ Wi-Fi password fields must be filled in.

QACQ Ethernet IP addr. : 192.168.127.201 - Enabled &, DHCP Enabled
QACQ Ethernet IP mask : 255.255.255.0

QACQ Ethernet IP gateway : 192.168.127.1

QACQ WiFi IP addr. : 0.0.0.0 - Enabled E, DHCP Enabled
QACQ WiFi SSID : | wifi_ap_264 |

QACQ WiFi password : | #hasloDoWiFi |

VIDIA MESBUS conn. type : | CLIENT (host as VIDIA MESBUS client) v

VIDIA MESBUS server addr. : | 10.10.10.100 |

VIDIA MESBUS reconnect time [s] : | 30 |

VIDIA Login : \ |

VIDIA Password : | 12345678 |

VIDIA MESBUS port : \ 5000 | - timeout [s]: 662 / | 300
WWW port : \ 5080 | - timeout [s]: 16 / 120
Modbus TCP/IP port 1 : \ 502 | - timeout [s]: 662 / | 60
Modbus TCP/IP port 2 : ‘ 503 | - timeout [s]: 662 / | 60

NOTE:

If the IP address of a device needs to be changed, initially connect the device to the PC individually and
then change the IP address.

The ID field is a field unique to each device. It is non-editable.

The VIDIA Password field is not a database user login password field. The QACQ device’s VIDIA login
password is generated separately for the device.

RESTORE FACTORY SETTINGS

If you have lost your password, PIN or you do not know the network connection settings, you can restore the factory
settings. To do this, press and hold the RESET button for approximately 10 seconds.
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CHANGING THE SYSTEM PASSWORD AND PIN CODE

In order to prevent unauthorized persons from changing the configuration, access to the website is password-
protected. In order to change the current password, the new password must be entered in Admin password field,
then the current PIN code must be entered and the change confirmed with the SAVE ALL button.

New ADMIN password:

New PIN:

Save All Info: save settings !!!

SENSOR CONFIGURATION

On the Sensors page, configure the type of sensors connected to the system, taking into account the location and
output parameter of each of them.

enable sensor

device sensor serial sensor actual sensor
channel localization number sensitivity value status

gerial Sensitivit Sensitivity Actual Force Actual
EN CH Mount Place Label Number Unit [mV/unit] Y Offset Value Calibrate State DC Value
[unit] [unit] Offset [v]

td 1 |DiBox_0092 Sensor_1 ACKXXX_SN1 g v 100.000 0.000 223524 QOPEN! 22.352
td 2 |DiBox_0092 Sensor_2 ACXXX_SN2 g v 100.000 0.000 223.590 QPEN! 22.359
v 3 | DiBox_0092 Sensor_3 ACXXX_SN3 g v 100.000 0.000 223.526 QPEN!

4 | DiBox_0092 Sensor_4 ACXXX_SN4 g v 100.000 223433 QOFF

5 |DiBox_0092 — — °C v 10.000 0832 OFF

6 |DiBox_0092 — — °C v 10.000 0.855 OFF

7 | DiBox_0092 — — °C v 10.000 0.877 OFF

8 | DiBox_0092 — —- °C v 10.000 0.862 OFF

i T i i i

device i measurement sensor zero force zero i constant
channel 1 point name 1 output level shift level 1 component
number ! ! unit calibration ! actual value

: i :

' :

H i i Pulse Min. Pulse Max. Pulse Pulse i Actual Pulse

H | | Per Frequency Frequency Average H Frequency

; ' ' Turn [Hz] [Hz] Coefficient ! [Hz]

9 DiBox_0082 Imp_1 IME_SN1 Hz v 1 0.500 30000.000 1 v OFF 0.0
number of lower upper numer of actual
pulses per frequency  frequency  averaged frequency
one shaft limit limit pulses value
revolution
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For selected QACQ device models the user must select the type of sensor connected to the device input. Unit means
the unit in which the measurement results will be presented. For vibration it is assumed to use acceleration sensor.
Velocity and displacement are calculated by integration of vibration signal. Sensor sensitivity is specified in:

Voltage signal (rms, RMS): uV; mV; V;

Vibration acceleration (RMS): mg; mm/s2; m/s2; g;
Vibration velocity (RMS): mm/s; m/s;
Displacement (RMS): um; mm;

Temperature: Celsius (average value per measurement time)

Speed (average for measurement time): rpm; rps; Hz;

Data without unit

ANALYSIS CONFIGURATION

On Analysis page of the user panel, the user can define parameters of measurements performed by QACQ device,
parameters of single point estimates of recorded signal and levels of alarm thresholds.

-------- MEASUREMENT SETTINGS (read only ! - for edit switch moniter state to 'Measurement OFF') ----------ooooo

Sample frequency : [ess3s Hz v Measurement time : [2 s v| (length of stered time waveform) Analysis time : (135 v

It is possible to change sample frequency, measurement time and analysis time.

NOTE:

In order to change the measurement parameters, switch the device to Measurement STOP mode in the

Monitor settings field on Settings page of the user panel. Only then the measurement parameters can be
changed.
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upper and lower actual parameter
parameter parameter parameter parameter output
number name frequency value unit alarm threshold levels

oo v v v v v

----------------------- ANALYSIS SETTINGS ----=-===========-==-=n

<4—

( read only except delays fields ! - for edit switch monitor state to 'Measurement STOP' )
Source Low High Stop Actual Max . Alarm 1 Alarm 1 Alarm 2 Alarm 2 Alarm 3 Alarm 3
EN No. Name Type Channel Freq. Freq. Freq. Val_ue Vallue Unit Delay Thre;hold Delay Thre.s_holcl Delay Thres_hold
[unit] [unit] [s] [unit] [s] [unit] [s] [unit]
© 1 Ams Level RMS v | [CH1 » 10.0Hz | 1000Hz | 1004Hz 0.025  0.027 |[ms® v 10 [0 10 [TH00 10—
¢ 2 Ap Level PP v| |CH1 ¥ 20Hz | 12800Hz | 20743Hz 0.472 2493.718 [ms? v 10 [ 2400 10 [NEEGE 10—
¢ 3 vms Level RMS v | | CH1 v 100Hz | 1000Hz | 1004Hz 0,117 0,171 |[mmis v 10 [T 318 10 [NEE 10—
® 4 Crest Crest v [cHT 20HZ | 12800Hz | 20743Hz 0.777 7792.136 [ms® v 10 5.00 10 [NE60 10
¢ 5 Ams Level RMS + CH2 + 10.0 Hz 1000 Hz 1004 Hz 0.020 ms? v 10 [ o8 10 G 10 |
“ 6 Ap Level PP v| [CHZ v 20Hz | 12800Hz | 20743Hz 0.351 2494,834 [mis® v 10 [ 2400 10 [EEE 10 I
¢ T Vs Level RMS v | |CH2 + 100Hz | 1000Hz | 1004Hz 0.07%  0.119 [mms v 10 [ 390 10 [N820 10 |
¥ B Crest Crest v lcHzv 20Hz | 12800Hz | 20743Hz 0.632 7699.450 [mis? v 10 5.00 10 6.00 10—
© 9 Ams Level RMS v | [CH3 * 10.0Hz | 1000Hz | 1004Hz 0.021  0.023 [ms® v 10 [ 08 10 [H00 10—
¢ 10 App Level PP v| [CH3 v 20Hz | 12800Hz | 20743Hz| 0.42% 2494.285 [ms® v 10 [ 2400 10 [EE0E 10 |
® 11 vms Level RMS v | [CH3 * 100Hz | 1000Hz | 1004Hz 0.0%6  0.137 [mms v 10 180 10 NS 10 |
“ 12 Crest Crest | [CH3w 20Hz | 12800Hz | 20743Hz 0.684 7402.177 [ms® v 10 [ 500 10 [0 10—
“ 13 Ams Level RMS v CH4 v 100HzZ | 1000Hz | 1004HZ 0,028 0,033 |mis® + 0 [ 088 10 G 0 [
“ 14 Ap LevelPP v | (CH4 v 20Hz| [ 12800HZ [ 20743HZ 0.627 2492.670 [mis® v 10 24.00 10 [EE00 0
@ 15 \vims LevelRMS v | CHd v 10.0Hz | 1000 Hz| | 1004 He] v 10 [ 180 10 [ 0 |-
# 16 [(Crest Crest v [CHav 2.0Hz | 12800 Hz| | 20743 Hz v 10 [ 500 10 e 0 I
17— Level AVG v | CH5 v 0.0 He 1 Hel 1Hz v 10 [ 7000 10 [NE6e0 i |
8 Level AVG v | CHE v 00 Hz 1 Hz| 1Hz . 10 70.00 10 [NE000 10 |-
19 - Level AVG v CH7 v 0.0 Hz| 1Hz| 1Hz B 10 [ 7000 10 [NE660 0
20 — Level AVG v [CHB v 00Hz 1Hz| 1Hz v 10 [ 7000 10 I8 0 |
# 21 Rotation Level AVG v | |CHO v 00Hz| | 25600 Hz| | 65536 Hz v 10 3050.00 10 3100.00 0 |
22 — Level AVG v | |CHY v 0.0 Hz| | 26600 Hz| | 65536 Hz v 10 [ 100 10 [0 0 |
23 |- Level AVG v | | CHO v 00Hz| | 25600 Hz| | 65536 Hz v 10 [ 100 10 [NEG 0 |
24— Level AVG v | CH9 v 00Hz| | 25600 Hz| | 68536HZ 0. 0.000 [raw -+ 10 [ 100 10 [NEe0 i |
t t 4 AL SO R
enablt_e parameter zrédio stop recorded alarm reporting delay
analysis type  danych band maximum
frequency  value of the
parameter

The introduced changes must be confirmed with the Save All button, after the PIN protection code has been entered.

Info: only delays fields can be saved !!!

NOTE:

Alarm response delay times are rounded to a multiple of the analysis time.



12. MODBUS REGISTERS

Integration of QACQ into structure of the DCS system can be made using MODBUS/TCP (Ethernet) interface.

ID ADDRESS NAME TYPE DESCRIPTION
bit 0: monitor active (1) / inactive (0)
16 BIT bit 1: global alarm criterion 1 (1) / no alarm (0)
3500 monitor_status INT bit 2: global alarm level 2 (1) / no alarm (0)
bit 3: global alarm level 3 (1) / no alarm (0)
bit 4: device error (1) / correct operation (0)
. 16 BIT |bit 0..7: number of the measuring channel assigned
3501 analysis_sensor .
INT [to the analysis
bit 0: analysis active (1) / inactive (0)
bit 1: exceed alarm criterion 1 (1) / no exceedance (0)
. 16 BIT |bit 2: exceed alarm criterion 2 (1) / no exceedance (0)
3502 analysis_status INT  |bit 3: exceed alarm criterion 3 (1) / no exceedance (0)
bit 4: sensor failure related to the analysis (1) / sensor
operational (0)
3503 current_value FLOAT Current analysis result
3504 - IEEE 754
ANALYSIS 1 3505 max_value FLOAT maximum recorded value of the analysis result (may be zeroed)
3506 - IEEE 754
g?g; alarm1_thr II;ELI?'?L Alarm criterion 1
;22(9) alarm2_thr ISEE?L Alarm criterion 2
;ig alarm3_thr IIEIEI??L Alarm criterion 3
0: raw data; 1: uV; 2: mV; 3: V; 4: uA; 5: mA; 6: A;
7: mW; 8: W; 9: kW;
. . 16 BIT [10: mg; 11: g; 12: mm/s2; 13: m/s2; 14: um/s; 15: mm/s; 16:
3513 analysis_unit INT  |m/s; 17: um; 18: mm:
19: Celsius; 20: Fahrenheit;
21: Hz; 22: kHz; 23: MHz; 24: rpm; 25: rps;
1: rms value; 2: peak value (0-P);
. 16 BIT
3514 analysis_type INT 3: peak-to-peak value (P-P); 4: average value (AVG);
5 peak factor (crestfactor)
ANALYSIS 2 | 3515..3528
ANALYSIS 3 | 3529..3542
ANALYSIS 4 | 3543..3556
ANALYSIS 5 | 3557..3570
ANALYSIS 6 | 3571..3584
ANALYSIS 7 | 3585..3598
ANALYSIS 8 | 3599..3612
ANALYSIS9 | 3613..3626
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ID ADDRESS NAME TYPE DESCRIPTION
ANALYSIS 10 [3627..3640 as above as above as above
ANALYSIS 11 [3641..3654 as above as above as above
ANALYSIS 12 [3655..3668 as above as above as above
ANALYSIS 13 [3669..3682 as above as above as above
ANALYSIS 14 [3683..3696 as above as above as above
ANALYSIS 15 [3697..3710 as above as above as above
ANALYSIS 16 [3711..3724 as above as above as above
ANALYSIS 17 (3725..3738 as above as above as above
ANALYSIS 18 |3739..3752 as above as above as above
ANALYSIS 19 |3753..3766 as above as above as above
ANALYSIS 20 |3767..3780 as above as above as above
ANALYSIS 21 |3781..3794 as above as above as above
ANALYSIS 22 |3795..3808 as above as above as above
ANALYSIS 23 |3809..3822 as above as above as above
ANALYSIS 24 |3823..3836 as above as above as above

30



