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ASYNCHRONOUS MOTOR POWER SUPPLY SYSTEM

A special type of inverter is a system for powering asynchronous motors
— FAT. They also referred to as drive inverters. These inverters are char-
acterised by a possibility to adjust the output voltage frequency. Start-
up of an electric motor supplied by FAT is carried out smoothly through
frequency adjustment of the motor’s rotational speed. These systems
may operate with a local or remote control, as well as in a feedback loop,
to adapt the motor (pump) parameters to the set operating conditions
(pressure, flow). The adjustment of the rotational speed of the motors
is a significant source of energy savings in many pump systems. The FAT
type inverters, as one of very few on the market, may operate on the
direct voltage source (power supply from the direct voltage distribution
board or own battery) or alternating current (power supply from a 0.4kV
switchgear), thus improving the reliability of the motor’s power supply.
For this reason, the FAT systems are used to provide power supply to
emergency water or oil and lubricating cooling pumps in power plants
and heating plants.

CHARACTERISTICS OF THE FAT ASYNCHRONOUS
MOTORS POWER SUPPLY SYSTEMS:

e frequency control of motor rotation;
® soft motor start (frequency control);

¢ low ripple and low level of higher harmonics of the current drawn from
the battery (long lifetime of the battery);

s uninterrupted battery switch-over;
e modular design or free design in industrial cabinets;

e controlled by the SAN automatic monitoring system, which ensured
monitoring, recording of all device operating states and alarm states
in the case of occurrence of an emergency state;

e over-voltage, over-current, short-circuit protection, etc.;

e remote signalling of an alarm status (potential-free relay contacts).

CHARACTERISTICS OF THE FAT ASYNCHRONOUS
MOTORS POWER SUPPLY SYSTEMS:

e motor’'s rated current;
® motor’s rated voltage;
® acceleration time;

® breaking time;

e set frequency;

View of the non-transformer UPS cabinet

e set pressure;
e power supply frequency;

® constant, e.g., 50 Hz;

e variables in the, e.g., pressure function;
s direction of rotations.

METHOD OF DESIGNATION OF THE FAT ASYNCHRONOUS MOTORS POWER SUPPLY SYSTEMS

FATo OO /)

Device type: FAT - drive inverter -
Types of inverters:
z - inverter with power supply unit
za - inverter with active power supply unit
s - inverter without galvanic isolation
Power, [kVA]
Number of phases at the device output:
S - single phase

T- three phases
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Type of enclosure:
M - 19” module without controller
MC - 19” module with mounted controller

MCE - 19" module with an external console
MS - an industrial cabinet

AC rated output voltage, [V]
By standard: 380; 400; 415
Other solutions depend on the order

DC rated input voltage, [V]
By standard: 110; 220; 400
Other solutions depend on the order




KEY OF THE ABBREVIATIONS USED
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Fig.100. General block diagram of the asynchronous motor power supply system: MD - diode bridge ZBF - drive inverter's power supply

. . . . from the DC voltage
a) with the FATz type power supply unit; b) without the FAT type power supply unit.

Drive inverters of the FATz / FAT type which used to supply asynchronous e optimise the system’s operating parameters by adjusting the motor

motors are dedicated to operate in systems that require high reliability speed (power) — a possibility to reduce the energy demand under cer-

of power supply. These systems are used to: tain operating conditions;

® ensure uninterrupted operation of the system-critical equipment that e provide a soft start for the motor - reduction of the current surges in
is sensitive to power failures and whose disconnection (caused by the the motor supply circuits while reducing the shock torques on the mo-
mains power failure) could result in significant material damage; tor shaft.

THE FATz / FAT TYPE ASYNCHRONOUS MOTORS POWER SUPPLY SYSTEMS - TECHNICAL CHARACTERISTICS -

STANDARD PARAMETERS

PARAMETER VALUE

Input voltage: single-phase 220/230/240V

three-phase 380/400/415V
Input voltage tolerance +15 %
Frequency of input voltage 50/60Hz
Input voltage frequency tolerance +10 %
Input voltage 110/220/400V
Input voltage tolerance +15 %
Three-phase output voltage 380/400/415V
Output voltage frequency 50 Hz
Frequency control range of the output voltage 0 to 50 Hz*
Motor start-up (frequency control)
Overload capacity 2xIn for 5 sec
Short-circuit current 3xIn
Cos (prange from 0.6 to 1.0
Inverter efficiency >90 %
Available menu language versions PL|EN|CZ|RU

OPERATING ENVIRONMENT

Operating temperature (EN 50178 class 3k3) +5to +40 °C*

Storage temperature (EN 50178 class 1k4) -25 to +55 °C*

Humidity (EN 50178 class 3k3) 5 to 85 % (non-condensing)*
Access to the device operation and maintenance from the front*
Cable entry from the bottom / from the top**
Maximum height above the sea level without change of the rated parameters 1,000 m ASL

* —itis possible to design different parameters upon agreement with the manufacturer;

** — only for installation in the industrial cabinet (MS enclosure type).
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THE FATz / FAT TYPE ASYNCHRONOUS MOTORS SYSTEM EQUIPMENT

1. MAIN DRIVE INVERTER - THE FATz TYPE INVERTER

The AC/DC/AC double power conversion system that converts alter-
nating current into direct current that supplies the intermediate DC
voltage bus, and then generates a voltage of variable frequency. The
inverter is controlled by a microprocessor (DSP) based on the IGBT
transistors with the Pulse Width Modulation (PWM).

Drive inverters without a power supply unit are designated as FAT. A
direct voltage source (a battery or a DC distribution board) is the only
basic supply voltage of the FAT type drive inverter.

2. AUXILIARY CONVERTERS FOR SUPPLYING THE CON-
TROL CIRCUITS
By standard, the FATz / FAT system is equipped with a 24 V DC control
voltage system.
As an auxiliary system, the following may be used:
e the BFlz / BFI type inverter module for supplying the control circuits
with the AC (230 V) alternating voltage;

¢ the PBI type rectifier module or the EPI type DC/DC converter module
for supplying the control circuits with the DC direct voltage (e.g., 220 V).

3. BATTERY RECTIFIER

The PBIl type transistor, autonomous, dedicated pulse battery rectifier
guarantees perfect battery charging and operating parameters.

4. BYPASS SYSTEM

An internal system of connections including a manual mechanical
switch (maintenance bypass) that allows feeding voltage from the
mains to the motor’s circuits, bypassing the FATz / FAT drive invert-
er. This switch is used to carry out inspections or other maintenance
operations.

5. ACCUMULATOR BATTERY

The reserve (emergency) source of energy of the FATz system is an ac-
cumulator battery or DC voltage from the direct current distribution
board. For the FAT type systems, the DC voltage is the basic supply
voltage.

6. SAN AUTOMATIC MONITORING SYSTEM

The SAN monitoring section ensures monitoring, recording, and visual-
isation of all system operating states, and alertsin case of alarm condi-
tions. Indication of alarm conditions is implemented by potential-free
contacts and transmission of data via RS, LSN communication ports
using transmission protocols. The communication console display
shows the current parameters of the output voltages and currents, the
system’s operation synoptic, the voltages of the mains, the battery’s
voltage and current, the ambient temperature, and other data impor-
tant from the point of view of the system'’s reliability.

7. START/STOP SWITCH
Top power supply switch.

8. ENCLOSURE

Industrial cabinet (one or several). The structure of the cabinets is
welded and protected against corrosion with metallic coatings and
powder coating.

9. COOLING SYSTEM

The systems are cooled by an air circulation forced by roof fans; the air
flows into the device through the air inlet located in the lower part of
the enclosure. Air filters are located directly behind it. The multi-stage
rotational speed is adjusted by the internal temperature function of
the device. Additionally to the ventilation, each module is indepen-
dently cooled with own fans.

Upon request, it is possible to adapt the devices to special requirements of a project in relation to:

o Greater power of the FAT inverter;
o The range of the DC rated voltages of the battery;

e Standard of voltages and frequencies of AC power supply: 3x190 V, 3x200 V, 3x208V, 3x220 V, 50 / 60 Hz;

e Extension of the output voltage frequency range;

e Environmental requirements related to ambient temperature (-20 °C + + +55 °C), presence of aggressive factors, etc.;

¢ enclosure design, including seismic resistant designs, IP degree of protection, design of the bus bars, access to the cables from the top, coating

colour, etc;

¢ Measurements and communication: digital or analogue meters of appropriate class, signalling of states, visualisation of operating modes, synoptic

of connections, communication protocols, etc.;

e Cable entry from the top (only applies to devices built in the MS cabinet).
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MODULAR DESIGN DRIVE INVERTERS

This chapter presents the FATz / FAT type three-phase drive inverters in a form of a 19” module of the standard 6U height. They are adapted for mount-
ing in industrial cabinets. The main task of a drive inverter is to provide constant power supply to an asynchronous motor, with a possibility to adjust

the frequency and control the motor’s emergency states.
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Fig. 101. Block diagram of the FAT type drive inverter module with a power supply unit:
a) with a built-in console; b) with an external MK console; c) without a console.
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Fig. 102. Block diagram of the FATz type drive inverter module with a power supply unit:
a) with a built-in console; b) with an external MK console; c) without a console.

The FATz drive inverter module is supplied by the voltage of the AC mains
and the DC voltage (the battery or the DC distribution board). The FAT
type drive inverter module is supplied only by the DC voltage. By stand-
ard, the inverter module is equipped with a drive inverter operating pa-
rameters control system. The modules with a built-in console belong to
the MC modules family - Fig. 101 a), Fig. 102 a), the modules with an ex-
ternal MK console belong to the MCE modules family - Fig. 101 b), Fig.
102 b), and the modules without the console are a part of the M modules
family - Fig. 101 c), Fig. 102 c).

The inverter's power supply unit converts the AC network voltage into
direct voltage necessary to provide power supply to the drive inverter.
Application of a diode rectifier in the power supply unit system signifi-

cantly increases reliability of the power supply and desensitises the
drive inverter to any disturbances in the voltage or the frequency of the
mains.

The battery power supply (battery converter) converts the DC supply
voltage into direct current necessary to supply the drive inverter, and
ensures galvanic isolation of the battery from the inverter’s circuits at
the same time.

The drive inverter converts direct voltage to alternating voltage of vari-
able frequency.

Each module is cooled by fans. RPM of fans is adjusted seamlessly in
the external temperature function of the device, significantly increasing
their lifetime.

SERIES TYPE: 3-PHASE DRIVE INVERTER MODULES 1 + 15kVA FOR AUTONOMOUS OPERATION

Power, [kVA]

DC rated input volt-

Rated output voltage 3x400 V AC*

Rated AC* output volt-
Example type

Enclosure dimensions**

age, [V] age, [V]
5/75 - FAT 5T 110/ 400 MC***
5 110 3x400 or 230 FATz 5T 110/ 400 MC***
7.5 3x400 FAT 7.5T 110 / 400 MC***
M5
5/75/10/15 - FAT 5T 220/ 400 MC***
5/75 220 3%400 or 230 FATz 5T 220/ 400 MC***
10/15 3x400 FATz 10T 220 / 400 MC***
* — Possible options: 3x380 / 3x400 / 3x415 V AC;
** — M5 (6U): 482x267%635. (WxHxD);
*** — possible options: M/ MC/ MCE.
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Fig. 103. Views with dimensions of the FATz / FAT MC type drive inverter:

a) front view in the M5 enclosure; b) left-side view in the M5 enclosure.
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DRIVE INVERTERS BUILT IN A CABINET

This chapter presents the HPI type 1-phase and 3-phase frequency converters in a form of a 19” industrial cabinet for installation on a substrate. The
main task of the converter is to supply loads with alternating current of the voltage output frequency different from the frequency of the voltage sup-

plying the converter.
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Fig. 104. Block diagram of the asynchronous motors power supply systems:

a) the FATz type (modular design); b) the FATz type (modular design) with the PBI type rectifier module;
c) the FATz type (free design) with the PBI type rectifier module; d) the FATz type (free design).

Fig. 104 a) and b) present a standard solution for three-phase drive in-
verter modules built in an industrial cabinet. Description of the drive
inverter modules is provided in chapter “MODULAR DESIGN DRIVE
INVERTERS.”

Fig. 104 c) and d) present a standard solution for three-phase drive in-
verters in a free design in an industrial cabinet.

The FATz type asynchronous motors power supply cabinet system is sup-
plied by the AC mains and the DC voltage (the battery or the DC distribu-
tion board) - Fig. 104. An option with only the DC voltage supply is possi-
ble. By standard, each system is equipped with a drive inverter operating
parameters control system.

Fig. 104 a) presents the simplest solution of the asynchronous motors
power supply system, i.e., a cabinet with the drive inverter modules with
a power supply unit.

The used buffer rectifier, as presented in Fig. 104 b) and c), ensures
charging of the battery, from which DC current is drawn to supply the
drive inverter in the case of break of the AC mains voltage.
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Fig. 104 d) presents the drive inverter cabinet with a power supply unit,
consisting of a transformer and a diode rectifier. Application of the
transformer ensures galvanic isolation of DC supply voltage from the
AC network, and adapts the AC supply to the needs of the inverter. This
transformer may also be used to improve the THD value of the current
drawn from the mains (the 12-impulse version).

Application of a diode rectifier in the power supply unit circuit presented
in Fig. 104 c) and d) significantly increases the reliability of the power
supply and desensitises the drive inverter to any disturbances in the
voltage or the frequency of the mains.

The drive inverter converts direct voltage to alternating voltage of vari-
able frequency.

The industrial cabinet is cooled by a forced air circulation via redundant
roof fans. Moreover, each module is cooled by fans. RPM of fans is ad-
justed seamlessly in the external temperature function of the device, sig-
nificantly increasing their lifetime.




SERIES TYPE: 3-PHASE ASYNCHRONOUS MOTORS POWER SUPPLY SYSTEM CABINETS 1+ 250kVA FOR AUTON-

OMOUS OPERATION

Power, [kVA]

DC rated input volt-

Rated output voltage 3x400 V AC*

AC rated input

Example type

Min. dimensions of the
enclosure

age, [V voltage, [V
ge, [V] ge, [V] [WxDxH*4], [mm]
5/7.5/10/15/20/25/30 ) EAT 5T 110/ 400 MS
/35140 10/ 220
5/7.5/10 3x400 or 230 FATZz 5T 110 / 400 MS 600x800%2,000
15/20/30 3x400 FATz 15T 110 / 400 MS
- FAT 40T 110 / 400 MS
40/45/55 800x800x2,000
110 3x400 FATz 40T 110 / 400 MS
- FAT 75T 110 / 400 MS 1,200x800x2,000
75 /100
FATZz 75T 110 / 400 MS 1,400x800%2,000
3x400
15/20/25/30/35/40/45 FATz 15T 220 / 400 MS 600x800x2,000
55/75 - FAT 55T 220 / 400 MS
800x800%2,000
55 FATz 55T 220 / 400 MS
220 3x400
75 /100 FATz 75T 220 / 400 MS
1,200x800x2,000
100 /150 - FAT 100T 220 / 400 MS
125 /150 3x400 FATz 125T 220 / 400 MS 1,400x800%2,000
- FAT 55T 400 / 400 MS
55/75 800x800%2,000
3x400 FATz 55T 400 / 400 MS
- FAT 100T 400 / 400 MS
100 /125 /150 400 1,200x800%2,000
3x400 FATz 100T 400 / 400 MS
- FAT 200T 400 / 400 MS 1,800%800%2,000
200/ 250
3x400 FATz 200T 400 / 400 MS 2,000%800%2,000

* — possible options: 3x380/3x400/ 3x415 V AC;

** — add the height of the pedestal to the height of the device: by standard, 100 mm.
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Fig. 105. Views with dimensions of the FATz / FAT type asynchronous motors power supply system cabinet:

a) 600x800x%2,000 cabinet - front view, closed door; b) 600x800x%2,000 cabinet - front view, open door;
c) 800x800x%2,000 cabinet - front view; d) a cabinet of the depth of 800 mm - left-side view.
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