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Abstract—The importance of interconnection between
electrical power systems has increased, largely due to the
dependence of the whole world on electricity and ease of transfer
between its countries vast, in addition to their economic and
technical benefits. In this research, the dynamic impact of the
interconnection on the rotor angle stability for Synchronous
Generators, located on the Syrian network, were analyzed
through the dynamic simulation of the power system. The none
linear equations were built, then use the program PSS®E (Power
system simulation), to identify the determinants of the system
and determine critical fault clearing times of three-phase faults
on the 400 and 230 kV. In addition, to identifying the angular
revolving generators, thus to verify the stability whether it is on
the independent network within the Syrian electrical system or as
part of the five countries interconnection project.
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L. INTRODUCTION

The types of electrical system stability are classified
according to its main determinants:(Rotor angle of generator-
Voltage of busbar- Frequency of electrical system)[1].The
study will be conducted about rotor angle stability

The dynamics of a power system are characterised by its
basic features given below [2],[3]:

1-Synchronous tie exhibits the typical behaviour that as
power transfer is gradually increased a maximum limit is
reached beyond which the system cannot stay in synchronism,
i.e., it falls out of step.

2-The system is basically a spring-inertia oscillatory system
with inertia on the mechanical side and spring action provided
by the synchronous tie wherein power transfer is proportional
to sind or 6 (for small 3, & being the relative internal angle of
machines).

3-Because of power transfer being proportional to sind, the
equation determining system dynamics is nonlinear for
disturbances causing large variations in angle 8.
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II.  FORMATION OF THE MATHEMATICAL MODEL:

The mathematical model in the general case includes all the
basic elements of an electrical power system:

(Excitation systems - Generators - Transmission lines -
Transformers -Loads etc...).

A-Excitation Systems: It is classified into three broad
categories based on the excitation power source [4] :(DC
excitation systems- AC excitation systems- Static excitation
systems). The different types of excitation systems, but in the
Syrian electrical system are represented by one model of the
type SEXS. Fig.1 below illustrates the block diagram of a
simplified exciter system. SEXS model represents no specific
type of excitation system, but rather the general characteristics
of a wide variety of properly tuned excitation systems. SEXS
model is particularly useful in cases where an excitation system
must be represented and its detailed design is not known[5],[6].
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Fig. 1. Simplified Excitation System in PSS/E.

K: the gain.
Tg: time constant.

Emin,Emax: are a basic representation of the excitation
source.

Ta,Tn: time constants, which provide the transient gain
reduction needed to allow satisfactory dynamic behavior with
high steady-state gain.

SEXS model is the most common exciter model used in
order to perform analysis and producing generator main field
voltage Erp. According to data [7] were taken from the Syrian
Ministry of Electricity, the parameters of the excitation systems
model of the type SEXS are given as follows:
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TABLE L THE PARAMETERS OF THE EXCITATION SYSTEMS MODEL OF
THE TYPE SEXS.
K TB TA/TB EM]N EMAX TE
[20-100] | [5-20] | [0.05-1] | O [3-6] | [0-0.5]

B-Generators: The GENRSA and GENROE generator
types are used [8].

The generator model to represent the salient pole unit is the
PSS®E model GENSAE, shown in the block diagram in Fig.2.
This is a 5th order dynamic model with the saturation function
represented as a geometric (exponential) function [9].

Fig. 2. Block Diagram for the PSS/E Model GENSAE (salient pole).

The generator model to represent the round-rotor unit is the
PSS®E model GENROE, shown in the block diagram in Fig.3.
This is a 6th order dynamic model with the saturation function
represented as a geometric (exponential) function [9].

Fig. 3. Block Diagram for the PSS/E Model GENROE (round-rotor).

C-Transmission lines: The electricity can be distributed in
the grid with AC or DC technology. The power systems used
here are only using AC technology. PSS®E uses a model to
represent the transmission line called © — equivalent [8]:
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Fig. 4. m -equivalent circuit for a transmission line.

D-Transformer Modeling: The transformers used in the
Syrian electrical system are two and three winding
transformers [8],[10].

Fig. 5.two winding three-phase positive sequence transformer model with
tap changer.

In PSS®E the transformer terminal voltages ei and ej both
depends on:

Xm: the magnetizing reactants.
Xeq: the equivalent reactance.

T: the tap position.

; O
— 2
z Z,

vy
Fig. 6. The equivalent circuit of the three winding transformer.

E-Load Modeling: Load models differ according to their
parameters (Current-Active power-Reactive power) and the
relationship of these parameters to the frequency of the
busbars, according to the equations[8]:

k

. . w
L+ 41, =(I,, ”1"")(@}
0

(1)
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Ip: the real part of the current load.
Iq: the imaginary part of the current load.

Ipo: the real part of the current load at the reference value of
voltage and frequency.

Iqo: the imaginary part of the current load at the reference
value of voltage and frequency.

k,m,n: constants depend on the reference value of voltage
and frequency

In this study a simplified representation of the electrical
power system known as the classical model[11] will be
adopted. Assumptions of this model:

e  The damping is neglected.
e The mechanical power is constant.

e The synchronous machines are modelled as constant
voltage sources behind the transient reactance.

e The coincidence between the mechanical rotor angle of
each machine and the voltage behind the machine
reactance.

e Loads are represented by impedances (admittances).

Based on the Assumptions, the swing equations of an
electric power system containing m nodes and n buses will be
derived as in the Fig.7[12]:

l n+1
i 42 7 -bus network
Load are converted to
: constant admittances
.. n+m

Fig. 7. Power system representation for transient stability analysis (multi-
machine).

In order to study the stability of power system, some of the
following pre-calculations must be done:

1- Assume the electrical power base (Sbase=100 MVA).

2- The machine currents prior to disturbance are calculated
from:

S;* _Pi_jQi
Ii:V,-*_? 2)
i=n+l... ... n+m

Vi: The Voltage of the node i.
Pi: The total of active power in the node i.
Qi: The total of reactive power in the node i.

The generator armature resistances are usually neglected
and the voltages behind the transient reactance are then
obtained:

Ez =V +jXLIIi 3)

3-All load are converted to equivalent admittances by using
the relation:

Pi _jQi

Yy = )

i0
v

2:

4)

4-The node voltage equation with node 0O as reference for
this network:

I,.=Y.V,

bus” bus0 ( 5)

bus

Ibus: vector of the injected bus currents.

Viuso: vector of bus voltages measured from the reference
node.

5-From [12] we can find:
P, =Y [E|[E)||¥;[cos(6, -5, +5))
= (6)

The swing equation with damping neglected, for machine i
becomes:

2 m
Pmi: Hi d ?‘I—FZE;
wfy, dtt o

E/ Y, cos(@/. -5, +5j)

(7

Yij: elements of the faulted reduced bus admittance matrix.

Hi: inertia constant of machine i expressed on the common
MVA base.

We introduce here state variables to convert each second
order swing equation by two coupled first order differential
equation.

ds, _

da

dAa),.:LfO( —Pf)
dt H Y™

i=l+n...... n+m

®)

Usually, one of the generators is used as a reference and the
phase angle difference is plotted for all generators based on this
reference. If the phase angle differences are not increasing,
then it is said that the system is stable, but if these differences
are increasing, then this means that the system is not stable.
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III.  DYNAMIC REPRESENTATION OF THE SYRIAN
ELECTRICAL POWER SYSTEM

The data[13] will be taken from the Syrian Ministry of
Electricity about (power stations-transmission lines- loads) as
input data for program PSS®E [14] as files .raw[15].

230 kv

Jordan
drbed)

Fig. 8. The one-line scheme of the Syrian electrical grid for voltage (230-
400) kV.

The dynamic representation of the Syrian electrical power
system for a three-phase short circuit will be studied at the
substations with changing the fault clearing time in the range
(100-600) msec and determining the Critical Fault Clearing
Time (CFCT)[16],[17] for all plants in the Syrian electrical
power system at 230 kV and 400 kV before and after
interconnection. Then, some faults will be made in the Syrian
electrical system and in some electrical systems of the
interconnection countries as: (Three-phase short circuit at 400
kV  busbar-disconnecting(Trip) some transmission lines-
Unexpected out of service for generating units).

IV. THE EIGHT COUNTRY INTERCONNECTION PROJECT
(NAMED EILLPST)

This project[18],[19] involves interconnecting the electrical
grids of Egypt, Iraq, Jordan, Libya, Lebanon, Palestine, Syria,
and Turkey as shown in the Fig.9:

Libya — Eot Jordan
o e e
=
AP |

Yy

Fig. 9. The Diagram of electric
(EIJLLPST).

= 400 KV. Lines(500 K.V. in Egypt)
= 220 KV. and 132 K.V. Lif

interconnections in the project

The transmission networks between these countries have
been interconnected at a (500-400-220) kV, in addition to a 13
km submarine cable at 400 kV, it interconnects between Al-
Aqaba power station in Jordan and Taba power station in

Egypt[20].

V. DETERMINATION OF CRITICAL FAULT CLEARING TIME
IN THE SYRIAN ELECTRICAL POWER SYSTEM

Critical Fault Clearing Time (CFCT)is the critical time or
maximum time needed by the synchronous generator to
maintain the condition of the generator remains in
synchronization. The principle followed in determining
(CFCT) is to impose a three-phase short circuit at bus, and the
fault was disconnected after (X msec), the process was

repeated with a new fault time........ until we get (CFCT).
TABLE II. THE CRITICAL FAULT CLEARING TIMES OF THREE-PHASE
SHORT CIRCUIT FOR SOME POWER STATIONS BEFORE INTERCONNECTION.
BUS . CFCT
, NAME Power Stations (i)

55599 | NASRGO1 15.0 Nasryieh 230 200

55607 | JANDGTO1 15.0 Jander 230 200

55639 | TAYHGTOI1 10.5 Taiym 230 200

55836 | DIRALIGTO1 20.0 .

55837 | DIRALIGT02 20,0 | Der Ali 400 400

55579 | SWDPTO1 10.5 Swedieh 230 200

55589 | TISHGTOI 15.0 Tishreen 230 200
TABLE III. THE CRITICAL FAULT CLEARING TIMES OF THREE-PHASE
SHORT CIRCUIT FOR SOME POWER STATIONS AFTER INTERCONNECTION.

BUS .
%, NAME Power Stations | CFCT (msec)

55599 | NASRGO1 15.0 1-Nasryieh 230 | 250

55607 | JANDGTO1 15.0 2-Jander 230 200

55639 | TAYHGTO1 10.5 3-Taiym 230 200

55836 | DIRALIGTO1 20.0 4-7-Der Ali 400 | 500

55837 | DIRALIGT0220.0 | /¢4

55579 | SWDPTO1 10.5 5-Swedieh 230 200

55589 | TISHGTO1 15.0 6-Tishreen 230 | 200

VI. CHECKING GENERATOR STABILITY AND PLOT ROTOR
ANGLE CURVES

ST-1: Fig.10 shows rotor angle curve Nasryieh generating
unit (NASRGO1), before interconnection with (EIJLLPST).
When occurs Three-phase short circuit(3phs) at bus 55599 of
Nasryieh power plant. For different Fault Times (FT)= (100-
200-250) msec. It is noticeable from the plot (blue curve) that
Nasryieh power plant Out-of-phase synchronization (OOPS)
for FT=250 msec therefore, CFCT=200 msec.

ooz -

1 | 1 1 1 1 1 1
0.0 7.600 5.000 12.600 16,000 0.0
2.000 6.000 10.000 14.000 18.000

TIME IN SECONDS

E

Fig. 10. Rotor angle of Nasryieh power plant for different (FT) before
interconnection.
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ST-2: Fig.11 shows rotor angle curve Nasryieh generating
unit (NASRGO1), after interconnection with (EIJLLPST).
When occurs Three-phase short circuit(3phs) at bus 55599 of
Nasryieh power plant. For different Fault Times (FT)= (100-
200-300) msec. It is noticeable from the plot (blue curve) that
Nasryieh power plant Out-of-phase synchronization (OOPS)
for FT=300 msec therefore, CFCT=250 msec.

00t
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Fig. 11.Rotor angle of Nasryieh power plant for different (FT) after
interconnection.

By comparing Figures (10) and (11), we notice an
improvement CFCT for (3phs) of the Nasiriyah power plant
after interconnection with (EIJLLPST) from 200 to 250 msec.

ST-3: Fig.12 shows rotor angle curve of generating units of
(Jander- Taiym- Der Ali- Swedieh) power plants, before
interconnection with (EIJLLPST). When occurs Three-phase
short circuit (3phs) at bus 55579 of Swedieh power plant. For
Fault Time (FT)= 200 msec. It is noticeable from the plot
(green curve) that Swedieh power plant Out-of-phase
synchronization (OOPS).

00t
0,
|
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2.000 6.000 10.000 14.000 18.000

TIME IN SECONDS

msec. It is noticeable from the plot (green curve) the oscillation
of the unit generating of Swedish and got back to their normal
state after fault application (Stable), this indicates the role of
interconnection in restoring stability after faults.

00|
a0

T
a0
aoc|

“16T & INHD
STST # KD

1 1 | | | I | 1 |
0.0 7.000 §.000 12.000 16.000 70.000
2.000 6.000 10.000 14.000 18.000

TIME IN SECONDS

Fig. 13. Rotor angle of (Jander- Taiym- Der Ali- Swedieh) power plant
(FT=200msec) after interconnection.

ST-5: Fig.14 shows rotor angle curve of Der Ali generating
unit (DIRALIGTO1), before interconnection (red curve) and
after interconnection (green curve) with (EIJLLPST). When
occurs three-phase short circuit(3phs) at bus 55836 of Der Ali
power plant and trip of the transmission line (Der Ali-North of
Jordan) 400 kV. For Fault Time (FT)= 200 msec. Power
transposed (PT=300 MW). It is noticeable from the plot (red
curve) that Der Ali generating unit (DIRALIGTO1) Out-of-
phase synchronization (OOPS) this is because:(A large
imbalance of power in the failure node- Low electrical power
generated- The voltage drop that becomes approximately equal
to zero in the failure node) which leads to:(Generator
acceleration during the failure period- The decrease in power
coming from the interconnecting line as a result of the trip).
This shows the positive impact of interconnection on the angle
stability of (DIRALIGTO1).

Fig. 12.Rotor angle of (Jander- Taiym- Der Ali- Swedieh) power plant
(FT=200msec) before interconnection.

ST-4: Fig.13 shows rotor angle curve of generating units of
(Jander- Taiym- Der Ali- Swediech) power plants, after
interconnection with (EIJLLPST) and power transposed 700
MW. When occurs Three-phase short circuit(3phs) at bus
55579 of Swedieh power plant. For Fault Time (FT)= 200

1 1 1
0.0 [NTT 000 12.909 16.00
2,000 & 000 10,000 14,000

TIME IN SECONDS

Fig. 14. Rotor angle of (DIRALIGTO01, FT=200msec, PT=300MW) before
and after interconnection.

ST-6: Fig.15 shows rotor angle curve of Der Ali generating
unit (DIRALIGTO1), before interconnection (blue curve) and
after interconnection (red and green curve) with (ELJLLPST).
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When occurs three-phase short circuit(3phs) at bus 55836 of
Der Ali power plant. For Fault Time (FT)= 200 msec. Power
Transposed:

(PT1, PT2) = (300MW, red curve) , (700 MW, green curve).
It is noticeable from the plot:

e  When increase in the power transposed, there is a clear
improvement in the rotor angle of GTO1.

e Although the interconnection network contributes to
feeding the failure node but, it contributes to increasing
(Short-circuit power-reliability of busbar) which leads
to the enlargement of the stabilization area after
failure.
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Fig. 15.Rotor angle of (DIRALIGTO1, FT=200msec, PT=300 and
700MW) before and after interconnection.

ST-7: Fig.16 shows rotor angle curve of Der Ali generating
unit (DIRALIGTO1), after interconnection with (EIJLLPST).
When occurs Three-phase short circuit(3phs) at bus 55836 of
Der Ali power plant. For Fault Time (FT)= 200 msec. Power
transposed (PT=700 MW). Then the recurrence of the same
failure, but with a drop of generation unit (KURM1-600 MW)
in Egypt. It is noticeable from the plot (red curve) the
oscillation of GTO1 and does not get back to their normal state
after fault application and fall out of step due to no
synchronism between electromagnetic and mechanical torques
as a result of the negative impact of the sudden drop of
KURMI.
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Fig. 16.Rotor angle of (DIRALIGTO1, FT=300msec, PT=700MW, drop
KURMI) after interconnection.

VII. CONCLUSIONS:

1. It was found that there is an increase in CFCT for units
of generation in the Syrian electrical system because of:
Activating the interconnection- Increasing power transposed
(PT) this lead to enlarge the post-fault stabilization area.

2. It was found that faults that occur on one of the electrical
systems (Egypt in our study) participating in the
interconnection network may negatively impact the transient
stability of the other electrical systems.

3. Before starting to interconnect electrical systems to the
Syrian electrical system, it is recommended to conduct in-depth
dynamic studies on the entire system to show the impact of the
interconnection on the system’s parameters and taking into
account the increase in Power transposed and choosing the
appropriate protections for interconnection lines.

ACKNOWLEDGMENT

We would like to thank Professor Valeev.l.M for her expert
advice and encouragement throughout this difficult project, as
well as Dr. Maksimov.V.V for his brilliance in the lab.

REFERENCES

[1] A. Exposito and C. Canizares, Electric Energy Systems Analysis and
Operation. Taylor & Francis Group, LLC (The electric power
engineering series), 2009.

[2] D. Kothari and I. Nagrath, Modern Power System Analysis. New York:
McMraw-Hill, 2008.

[3] G. Andersson, Modelling and Analysis of Electric Power Systems.
Zurich: EEH- Power System Laboratory, 2008.

[4] S. Tsegaye and A. Fante, “Analysis of Synchronous Machine Excitation
Systems: Comparative Study,” Int. Journal of Energy and Power
Engineering, vol. 10, 2016.

[5] A. Mohamad, N. Hashim, and N. Hamzah, Transient Stability Analysis
on Sarawak’s Grid Using Power System Simulator for Engineering
(PSS/E). Malaysia: IEEE (ISIEA), 2011.

[6] B. Wang and K. Sun, Formulation and Characterization of Power
System Electromechanical Oscillations). IEEE Transactions on power
systems, 2017.

[7] H. Suwaidan, Analysis of Static Stability in the Syrian Electrical
System. Engineering Sciences Journal, Damascus university, 2001.

[8] B. Karlsson, Comparison of PSSE & PowerFactory. Sweden: Uppsala
University, Project in Engineering Physics, 2013.

[9]1 L. Leonardo, IEEE PES Task Force on Benchmark Systems for Stability
Controls. Report on the 3-generator system, version 1, 2014.

[10] J. Martinez and F. Ledn, “Dual Three-Winding Transformer Equivalent
Circuit Matching Leakage Measurements,” IEEE Transactions on power
delivery, vol. 24, 2009.

[11] T. Nishikawa and A. Motter, “Comparative analysis of existing models
for power-grid synchronization,” New Journal of Physics, IOP Institute
of Pysics, 2015.

[12] S. Gupta and S. Prakash, “Evaluation Of First Swing Stability Of A
Large Power System with Various FACTS Devices,” Int. Journal of
Engineering Research & Technology, vol. 24, 2013.

[13] H. Suwaidan, “Study the impact of short circuits on transient stability in
the Syrian electrical system using the program PSS/E,” Engineering
Sciences Journal, Damascus university, 2010.



[14]

[15]

[16]

[17]

2021 International Conference on Industrial Engineering, Applications and Manufacturing (ICIEAM)

A. Ashik and M. Shahid, Dynamic equivalence of a large power system
using power system simulator for engineers (PSS/E), 2015. [Online].
Available: https://www.researchgate.net

PSS/E Power System Analysis Program, Users Manual-PTI, version 30,
2004. [Online]. Available: www.pti-us.com

G. Sianipar and J. Naiborhu, “Determination of Critical Clearing Time
in Transient Stability Analysis,” Int. Conf. on Electrical Engineering and
Computer Science, 2018.

P. Kastinen and W. Wangdee, “Investigation of Critical Fault Clearing
Time by Applying Different Excitation System Models,” Innovation
Congress (R12C), 2019.

[18]

(19]

[20]

F. Zedan, “Opportunities and obstacles in electricity and gas trade in the
arab world,” The PAN-ARAB Energy Trade Conf., 2019.

Multi Dimensional Issues in International Electric Power Grid
Interconnections. New York: Department of Economic and Social
Affairs, 2006.

X. Zhang, O. Mingyu, and S. Yanmin, Review of Middle East energy
interconnection development, 2017. [Online]. Available:
https://www.springer.com/




<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles false

  /AutoRotatePages /None

  /Binding /Left

  /CalGrayProfile (Gray Gamma 2.2)

  /CalRGBProfile (None)

  /CalCMYKProfile (None)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Warning

  /CompatibilityLevel 1.7

  /CompressObjects /Off

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.0000

  /ColorConversionStrategy /LeaveColorUnchanged

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams true

  /MaxSubsetPct 100

  /Optimize true

  /OPM 0

  /ParseDSCComments false

  /ParseDSCCommentsForDocInfo false

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo false

  /PreserveFlatness true

  /PreserveHalftoneInfo true

  /PreserveOPIComments false

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts false

  /TransferFunctionInfo /Remove

  /UCRandBGInfo /Preserve

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 200

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages true

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 300

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages false

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.76

    /HSamples [2 1 1 2] /VSamples [2 1 1 2]

  >>

  /ColorImageDict <<

    /QFactor 0.76

    /HSamples [2 1 1 2] /VSamples [2 1 1 2]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 15

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 15

  >>

  /AntiAliasGrayImages false

  /CropGrayImages true

  /GrayImageMinResolution 200

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages true

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 300

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages false

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.76

    /HSamples [2 1 1 2] /VSamples [2 1 1 2]

  >>

  /GrayImageDict <<

    /QFactor 0.76

    /HSamples [2 1 1 2] /VSamples [2 1 1 2]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 15

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 15

  >>

  /AntiAliasMonoImages false

  /CropMonoImages true

  /MonoImageMinResolution 400

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages true

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 600

  /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 (None)

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<





    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /CZE <>

    /DAN <>

    /DEU <>

    /ESP <>

    /ETI <>

    /FRA <>







    /HUN <>

    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 6.0 e versioni successive.)

    /JPN <>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200036002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /LTH <>

    /LVI <>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 6.0 en hoger.)

    /NOR <>

    /POL <>

    /PTB <>



    /SKY <>



    /SUO <>

    /SVE <>

    /TUR <>



    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)

    /RUS <>

  >>

>> setdistillerparams

<<

  /HWResolution [300 300]

  /PageSize [612.000 792.000]

>> setpagedevice



