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Abstract—There is significant practical and scientific interest in synchronous reluctance motors with a trans-
versally laminated anisotropic (TLA) rotor. TLA rotor core has a transverse lamination, internal grooves and
highly saturated areas. The configuration of rotor slots is complex and varied. It is an urgent task to develop a
parametric model of a synchronous reluctance motor with a TLA rotor designed to calculate steady-state and
transient engine operating conditions. A classical parametric model of a synchronous reluctance motor is
used that is based on the theory of two reactions. The presented method for calculating the parameters of a
model of a synchronous reluctance motor with a TLA rotor is based on the results of a field calculation of two
static states of a magnetic field. Calculations of steady-state conditions of a synchronous reluctance motor are
performed according to engineering formulas, which are obtained from the equation of voltage equilibrium
in the stator phase. To calculate the transient modes of a synchronous reluctance motor, the Park—Gorev
equations were used. Field models of the synchronous reluctance motor under study are presented for axial
and transverse rotor positions. The magnetic field’s main harmonics in the gap and their dependences on the
armature current are calculated. Formulas are given for calculating the armature winding inductive parame-
ters and a synchronous reluctance motor operating characteristics. Differential equations used to calculate
processes in a synchronous reluctance motor are presented. Using a parametric model, the operating charac-
teristics of a synchronous reluctance motor, the process of frequency starting, and the electromechanical pro-
cess of a synchronous reluctance motor’s operation with an asymmetrical power supply are calculated. Cal-
culation results are compared with the field modeling results of a synchronous reluctance motor with a TLA
rotor in the Ansys Maxwell environment. The classical parametric model of a synchronous machine based on
the theory of two reactions allows one to quickly and accurately analyze the steady-state and transient oper-
ating conditions of a synchronous reluctance motor with a TLA rotor under various power and mechanical
load conditions, including abnormal ones.

Keywords: synchronous reluctance motor, operating characteristics of synchronous reluctance motor, trans-
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INTRODUCTION
Synchronous reluctance motors (SRMs) with a

transversally laminated anisotropic (TLA) rotor have
become more widespread in automatic control sys-
tems [1, 2]. The advantages of SRMs are low cost, high
efficiency, ability to accurately control speed over a
wide range [3], and small torque pulsations [4]. In [5–
7], it is shown that the energy efficiency and energy
intensity of SRMs are greater than those of asynchro-
nous motors. The design features of the SRMs are that
the TLA rotor core has a transverse lamination, inter-
nal grooves, and highly saturated areas. The configu-
ration of grooves in various SRMs is complex and var-
ied. In [8, 9] and in many other works, it is shown that,
to control SRMs, it is advisable to use the a parametric

model of the engine, the parameters of which should
be calculated taking into account the saturation of
steel sections.

In [10], it was proposed to calculate the SRM
parameters based on the parameters of an asynchro-
nous motor, the stator of which corresponds to the sta-
tor of SRM being considered. When calculating the
parameters of an asynchronous motor’s equivalent
circuit, its catalog data were used. In [11], it is shown
that, when constructing of a control systems for a
reluctance electric machine, it is necessary to take into
account the change in the values of an armature wind-
ing’s parameters during an electric drive operation. An
algorithm for identifying parameters in a stationary
mode of machine operation has been obtained. In [12,
156
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Fig. 1. Design of SRM with a TLA rotor.
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Fig. 2. SRM vector diagram.
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13], an analysis and optimization of SRM’s rotor
design was carried out based on calculations of the
SRM’s electromagnetic field in the machine’s station-
ary operating mode. In [14], the SRM inductive
parameters were calculated based on electromagnetic
field’s calculations.

Developing a parametric model of an SRM with a
TLA rotor intended for calculating steady-state and
transient engine operating conditions is an urgent task.
The SRM model parameters should be determined
based on the electromagnetic field calculations, which
makes it possible to take into account the machine’s
design features and changes in the saturation of a mag-
netic circuit depending on the armature current mag-
nitude.

When modeling processes in an SRM with a TLA
rotor, a classical SRM model based on the theory of
two reactions can be used. A method is given below for
calculating model parameters based on the results of
field calculations of two static states of a magnetic
field, a field models of the investigated SRM at axial
and transverse rotors’ positions are described, the
main harmonic magnetic fields in the gap and their
dependence on the armature current are calculated,
and formulas for calculating the inductive parameters
of an armature winding are given.
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To calculate the steady-state operating modes of an
SRM with a TLA rotor, engineering formulas were
used obtained on the basis of the voltage equilibrium
equation in the stator phase, in addition to calcula-
tions of transient regimes being performed based on
the Park–Gorev equations. Using a parametric
model, the SRM operating characteristics, the process
of frequency starting, and the electromechanical pro-
cess of SRM operation with an unbalanced power sup-
ply were calculated. The calculation results are com-
pared with the field modeling results of a synchronous
reluctance motor with a TLA rotor in the Ansys Max-
well environment.

MATERIALS AND METHODS

Figure 1 shows the design of a synchronous reluc-
tance motor being studied with a TLA rotor. The
engine technical parameters were a rated power of
75 kW, rated phase voltage of 380 V, rated phase cur-
rent of 86 A, rated speed 1500 of rpm, three phases,
and supply voltage frequency of 50 Hz.

SRM Parametric Model

The model for the steady-state synchronous oper-
ating mode of an SRM is the voltage equilibrium
equation in the stator phase for the effective values of
voltages and currents on the space–time complex
plane:

(1)

This equation corresponds to the vector diagram of
the SRM presented in Fig. 2.

Model of SRM in transient operating modes is the
system of Park–Gorev differential equations written in
the d, q, 0 axes (the d axis leads the q axis):

(2)

The resistances used in Eqs. (1) and (2) are the
parameters of SRM with TLA rotor. The inductive
reactances of armature reaction along the axial and
transverse axes xad and xaq depend on the TLA rotor’s
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Fig. 3. Field models of SRM for two rotor positions:
(a) transverse position; (b) axially position.
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uration in the magnetic circuit; (b) at maximum saturation
of the magnetic circuit.
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design, the magnetic circuit’s saturation, and, accord-
ingly, the armature current’s magnitude.

RESULTS
Calculation of Parameters of an SRM with a TLA Rotor

To determine dependences xad = f(Id), xaq = f(Iq), a
field calculation of the magnetic field’s two static
states was performed—for the rotor’s transverse and
axial positions (Fig. 3).

Figure 3 shows the boundary conditions for the
vector magnetic potential and the magnetic induction
line. On the armature’s outer diameter and for the sides
of an axial field model, the Dirichlet boundary condition
is chosen; for the transverse field model’s lateral sides,
the condition of odd periodicity is chosen.

Figures 4 and 5 present the results of field calcula-
tions: the magnetic induction wave on the working
gap’s middle line and its first harmonic wave at the
magnetic circuit’s different saturation.

Figure 6 shows the amplitude’s dependences of the
first spatial harmonic of magnetic induction in the gap
on the armature phase current Bd1 = f(Id) and Bq1 = f(Iq).
RUSSIAN E
Dependences Bd1 = f(Id) and Bq1 = f(Iq) are used to
calculate the inductive reactance of an armature reac-
tion. The following are calculated:

• axial and transverse armature f luxes, Wb:

• axial and transverse EMF of an armature reac-
tion, V:

• inductive resistance of armature reaction, Ω:

• armature winding inductive leakage resistance, Ω:

• armature synchronous inductive resistance, Ω:

As a result, the dependences of resistance on arma-
ture current were obtained:

(3)

Performance Calculation

To calculate the SRM’s performance characteris-
tics, Eq. (1) is used. Angle Θ is chosen as an independent
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Fig. 5. Axial wave of magnetic induction in the working
gap and its first harmonic Bd1: (a) in the absence of satu-
ration in the magnetic circuit; (b) at maximum saturation
of the magnetic circuit.
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Fig. 6. Dependences of amplitude of the first spatial har-
monic magnetic induction in the gap on armature phase
current Bd1 = f(Id) and Bq1 = f(Iq).
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Fig. 7. Dependence of effective armature current on load
angle I = f(Θ).

300

240

180

120

60

0 15 30 45 60 75 90

I, A

Θ, deg

Field calculation
Engineering calculation
variable—the angle between supply voltage vector U and
transverse axis q, which is shown in Fig. 2. Performance
is based on load angle Θ ranging from 0° to 90°.

From the vector diagram presented in Fig. 2, the
formulas are obtained for calculating an axial and
transverse armature currents, A:

(4)

Currents calculated using formulas (4) are used to
clarify the values of inductive reactances using depen-
dences xd = f(Id) and xq = f(Iq). Current calculations
and resistance refinement are repeated until the cur-
rent values in the current and previous iterations no
longer differ.

The following are calculated:
• armature phase current, A:

• reactive torque, N m:

• active power consumption, W:

• electromagnetic efficiency, %:

• power factor, rel. units:

(5)

Figures 7–11 present the performance characteris-
tics of SRMs studied with a TLA rotor calculated using
formulas (4)–(5), as well as analogous characteristics
obtained as a result of field calculations in Ansys Max-
well.

Calculation of Transient Processes in an SRM

Transient processes in an SRM are calculated by
numerical integration of system of differential equa-
tions (2). Dependences of the instantaneous values of
an axial and transverse armature currents on the cor-
responding f lux linkages are used. These dependences
id = f(ψd) and Iq = f(ψq) are shown in Fig. 12. They are
determined at the stage of calculating the SRM
parameters.
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Table 1. Energy indicators in steady-state operation

Energy indicators Engineering calculation Field calculation

η, rel. units 0.977 0.971
cosϕ, rel. units 0.771 0.732

Table 2. Energy indicators in steady-state operation with
unbalanced power supply

Energy indicators Engineering calculation Field calculation

η, rel. units 0.974 0.964

cosϕ, rel. units 0.74 0.728
Calculation of the electromechanical process of an
SRM’s frequency starting with a TLA rotor has been
carried out. Scalar control of the starting process is
implemented: the amplitude and frequency of supply
voltage linearly increase to nominal values within one
second and then do not change. At moment of time
t = 1.5 s, there is a “surge” of the rated load Mn =
478 N m. The braking torque magnitude depends on
the rotor’s angular speed according to the nature of a
fan load:
RUSSIAN E

Fig. 8. Dependence of electromagnetic torque on load
angle M = f(Θ).

900

720

540

360

180

0 15 30 45 60 75 90

M, N m

�, deg

Field calculation
Engineering calculation

Fig. 10. Dependence of power factor on load angle cosϕ = f(Θ).
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Steel and mechanical losses were not taken into
account. Calculation results of the SRM parametric
model (engineering calculation) are compared with
similar results of field calculations. Figure 13 shows
the change in rotor speed during the process of SRM
frequency starting, Fig. 14 shows the change in elec-
tromagnetic moment, and Fig. 15 shows the change in
current in the armature phase.

The machine’s energy indicators are calculated
after the start-up process is completed using the fol-
lowing formulas:
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Fig. 9. Dependence of active power consumption on load
angle P1 = f(Θ).
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Fig. 11. Dependence of efficiency on load angle η = f(Θ).
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Fig. 12. Dependences of instantaneous currents on instan-
taneous f lux linkages id = f(ψd) and Iq = f(ψq).
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Fig. 13. Rotor speed during frequency starting.
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Fig. 14. Electromagnetic torque during frequency starting.
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Fig. 15. Effective armature current during frequency starting.
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Fig. 16. Rotor speed with asymmetrical supply voltage.
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Fig. 17. Electromagnetic torque with asymmetrical supply
voltage.
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Fig. 18. Voltage and current in the stator phase with an
asymmetrical supply voltage.
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Calculation of Asymmetric SRM Operating Modes

Transient and steady-state processes in asymmetri-
cal operating modes of the SRM are calculated by
numerically solving system of equations (2).

Figures 16–18 and Table 2 present the results of
calculating the steady-state electromechanical process
of operation of an SRM with a TLA rotor with an
unbalanced supply: in one of the phases, the ampli-
tude and phase of voltage are changed by 5%. The
parametric model calculation results for an SRM
(engineering calculation) are compared with the simi-
lar results of field calculations.

CONCLUSIONS

A synchronous machine classical parametric
model based on the theory of two reactions, as well as
a method for calculating model parameters based on
the results of field calculations of two static states of
the magnetic field, allows one to quickly and effi-
ciently analyze the steady-state and transient operat-
ing modes of a synchronous reluctance motor with a
TLA rotor under various conditions of power supply
and mechanical load, including abnormal ones.

FUNDING

This work was supported by ongoing institutional fund-
ing. No additional grants to carry out or direct this particu-
lar research were obtained.

CONFLICT OF INTEREST

The authors of this work declare that they have no con-
flicts of interest.
RUSSIAN E
REFERENCES
1. Shul’ga, R.N., Synchronous reluctance engine in a pri-

vate electric drive, Elektrooborudov.: Ekspluatatsiya Re-
mont, 2023, no. 1, pp. 44–55.

2. Tikhomirov, O.I., Synchronous reluctance motors for
cre-ating energy-efficient solutions of class IE5, Avtom.
Prom-sti, 2022, no. 1, pp. 42–44. 
https://doi.org/10.25728/avtprom.2022.01.09

3. Mitrofanov, I.I., Optimal control of the angular veloci-
ty of a synchronous jet engine in terms of accuracy, Izv.
Tul. Gos. Univ. Tekh. Nauki, 2012, no. 11-1, pp. 186–
190.

4. Ptakh, G.K., Comparative evaluation of alternating
current electric motors of asynchronous and synchro-
nous types for the purpose of their application in rowing
electrical installations of icebreakers of high power, Izv.
Vyssh. Uchebn. Zaved., Elektromekh., 2019, vol. 62,
no. 5, pp. 24–30. 
https://doi.org/10.17213/0136-3360-2019-5-24-30

5. Zakharov, A.V., Malafeev, S.I., and Dudulin, A.L.,
Synchronous reluctance motor: Design and experi-
mental research, 2018 X Int. Conf. on Electrical Power
Drive Systems (ICEPDS), Novocherkassk, 2018, IEEE,
2018, pp. 1–4. 
https://doi.org/10.1109/icepds.2018.8571500

6. Murataliyev, M., Degano, M., Di Nardo, M., Bianchi, N.,
and Gerada, C., Synchronous reluctance machines: A
comprehensive review and technology comparison,
Proc. IEEE, 2022, vol. 110, no. 3, pp. 382–399. 
https://doi.org/10.1109/jproc.2022.3145662

7. Paramonov, A.S., Kazakbaev, V.M., Oshurbekov, S.Kh.,
and Prakht, V.A., Comparison of power consumption
of asynchronous and synchronous jet engines in a
pumping application, Energo- i resursosberezhenie. En-
ergoobespechenie. Netraditsionnye i vozobnovlyaemye is-
tochniki energii. Atomnaya energetika. Materialy Mezh-
dunar. nauch.-prakt. konf. stud., asp. i molodykh
uchenykh, posvyashchennoi pamyati prof. Danilova N.I.
(1945–2015) – Danilovskikh chtenii (Proc. Int. Sci. and
Pract. Conf. of Students, Postgraduates and Young Sci-
entists Dedicated to the Memory of Prof. N.I. Danilov
(1945–2015) Energy and Resource Conservation. En-
ergy Supply. Unconventional and Renewable Energy
Sources. Nuclear Power Engineering (Danilovsky
Readings)), Yekaterinburg: 2019, pp. 300–303.

8. Han, Ya., Wu, X., He, G., Hu, Yi., and Ni, K., Nonlin-
ear magnetic field vector control with dynamic-variant
parameters for high-power electrically excited synchro-
nous motor, IEEE Trans. Power Electron., 2020, vol. 35,
no. 10, pp. 11053–11063. 
https://doi.org/10.1109/tpel.2020.2977390

9. Choi, J.-S., Ko, J.-S., and Chung, D.-H., Efficiency
optimization control of SynRM drive, 2006 SICE-
ICASE Int. Joint Conf., Busan, Korea (South), 2006,
IEEE, 2006, pp. 690–695. 
https://doi.org/10.1109/sice.2006.315625

10. Kazakbaev, V.M., Prakht, V.A., and Dmitrievskiy, V.A.,
Calculation of the performance characteristics of a syn-
chronous jet engine in a pump drive, Aktual’nye problemy
energosberegayushchikh elektrotekhnologii (APEET-2014),
Materialy III Mezhdunar. konf. (Actual Problems of En-
ergy Saving Electrical Technologies (APEET-2014):
Proc. 3rd Int. Conf.), Yekaterinburg: Ural. Fed. Univ.
LECTRICAL ENGINEERING  Vol. 95  No. 2  2024



A PARAMETRIC MODEL OF A SYNCHRONOUS RELUCTANCE MOTOR 163
im. Pervogo Prezidenta Rossii B.N. El’tsina, 2014,
pp. 238–243.

11. Samoseyko, V.F., Sharashkin, S.V., and Gel’ver, F.A.,
Identification of parameters of a reactive electric motor
with anisotropic magnetic conductivity of the rotor,
Vestn. Gos. Univ. Morskogo Rechnogo Flota Imeni Admi-
rala S.O. Makarov, 2017, vol. 9, no. 3, pp. 637–644. 
https://doi.org/10.21821/2309-5180-2017-9-3-637-644

12. Tursini, M., Villani, M., Fabri, G., Credo, A., Parasil-
iti, F., and Abdelli, A., Synchronous reluctance motor:
Design, optimization and validation, 2018 Int. Symp. on
Power Electronics, Electrical Drives, Automation and
Motion (SPEEDAM), Amalfi, Italy, 2018, IEEE, 2018,
pp. 1297–1302. 
https://doi.org/10.1109/speedam.2018.8445304

13. Barta, J. and Ondrusek, C., Rotor design and optimiza-
tion of synchronous reluctance machine, MM Sci. J.,
2015, no. 1, pp. 555–559. 
https://doi.org/10.17973/mmsj.2015_03_201504

14. Suvorkova, E.E., Dement’ev, Yu.N., and Burul’ko, L.K.,
Calculation of magnetic fields and inductive parame-
ters of synchro-nous jet engines, Fundam. Issled., 2016,
no. 6-1, pp. 112–116.

Translated by V. Selikhanovich

Publisher’s Note. Allerton Press remains neutral
with regard to jurisdictional claims in published maps
and institutional affiliations.
RUSSIAN ELECTRICAL ENGINEERING  Vol. 95  No. 2  2024


	INTRODUCTION
	MATERIALS AND METHODS
	SRM Parametric Model

	RESULTS
	Calculation of Parameters of an SRM with a TLA Rotor
	Performance Calculation
	Calculation of Transient Processes in an SRM
	Calculation of Asymmetric SRM Operating Modes

	CONCLUSIONS
	REFERENCES


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


		2024-04-18T15:48:48+0300
	Preflight Ticket Signature




