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ABSTRACT

This paper describes the study to analyze the effect of the resistive-type superconducting fault current limiters
(RSFCLs) on the test feeder with the wind-turbine generation, which is a representative renewable energy source.
The presented test case is the IEEE 34-bus test feeder augmented with two induction machines that would be typical
of wind generation. It is worthy to mention that wind-turbines which are only squirrel-cage induction generator have
been considered. The connection of wind-turbines to existing distribution networks may lead to the increasing fault
levels beyond the capacity of existing switchgear. This can aggravate the reliability of the overall power system. The
short-circuit currents are expected to be controlled by RSFCL. The analysis investigates the effectiveness of using
RSFCL as remedial measures for fault level management in a wind power system. As a result, the highly efficient
operation of the wind power system becomes more possible by introducing the RSFCL. All models are developed in

the time-domain PSCAD/EMTDC dynamic simulation.

Keywords:

Distributed generation, Short-circuit current, Superconducting fault current limiter, Wind-turbine generation system.

1. INTRODUCTION

Due to the increase of electricity demand and the
change of concerning environments, the penetration
of renewable sources on power systems is increasing,
which are mainly connected to a distribution system [1].
The wind-turbine generation system (WTGS) is one
of the representative renewable energy systems.
Wind energy is one way of electrical generation from
renewable sources that uses wind-turbine to convert
the energy contained in flowing air into electrical
energy. The current technology with the majority
of land-based wind farms is stall-regulated wind-
turbines with conventional fixed-speed induction
generators (FSWTs) which are connected directly to the
power system. FSWTs are often used for wind power
generation because of their simple construction and
low maintenance cost [2]. As the penetration of wind-
turbine in electrical power system increase, the level
of associated short-circuit current during a fault will
be increased in the distribution system. This increased
short-circuit current leads to the increasing fault levels
beyond the capacity of existing switchgear, especially
in distribution network and it can have a negative effect
on the entire power grid including WTGS with respect
to stability [3]. Another issue in FSWT is their operation
during grid faults. Faults cause voltage dip at the point
of interconnection of wind-turbine in a power system.
This results in an increase of the current in the stator
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winding of generator. Most induction generators are
disconnected from grid when such fault occurs.

Thus, it is desired that the wind-turbines remain
connected and are actively contributed to the system
stability during and after faults and disturbances [4].

The ability of wind-turbine to stay connected to the grid
during faults and voltage dips is stated as low-voltage
ride-through (LVRT) capability. Several countries have
proposed LVRT requirement for interconnection of
wind generation. The proposed voltage requirement is
described by Figure 1. It shows that only when the grid
voltage goes below the curve, the turbine is allowed
to disconnect [5]. The resistive-type superconducting
fault current limiter (RSFCL) can be a solution to reduce
the level of the short-circuit current during a fault,
which is increased by the WTGS. Also, it mitigates the
voltage dip in the machine terminal during the faulted
condition. The RSFCL causes no power loss in steady
state condition and improves the transient stability
of power system by suppressing the level of the fault
current with the quick operation and auto recovery
capability [6,7]. Essentially, in order to improve system
stability and to avoid replacement of the existing
protection instruments, RSFCL devices should be
installed near of wind turbines.
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This paper is organized into the following sections:
section 2 briefly describes the modeling of the FSWT used
as WTGS, which operates in IEEE 34-bus test feeder. In
section 3, a model of RSFCL is developed that is used to
manage excessive fault current levels. Section 4 explains
the simulation states and section 5 present the results
obtained from the simulation. Finally, the conclusions
are established in section 6.

2. MODELING OF THE WIND TURBINE

One of the most widely used wind-turbine is FSWT. In
FSWTs, the rotor speed is fixed regardless of the wind
speed. This speed is determined by the grid frequency,
the gearbox ratio, and the number of poles in the
generator [8]. FSWTs are equipped with a squirrel cage
induction generator that is directly connected to the grid
with a soft-stator through a connecting transformer.
Induction machines consume reactive power, so it
is conventional to provide power factor correction
capacitors at each wind-turbine. These are typically rated
ataround 30% of the wind-turbine MW capacity and are
used to compensate the induction machine magnetizing
current. A typical configuration of FSWT-based wind
turbines is shown schematically in Figure 2.

The proposed FSWT model for the generation system
includes modules of wind speed, turbine, drive train,
and generation system.

2.1 Wind Speed Model

The wind speed is set to a constant 20 (m/s) which
is a wind speed that allows turbine to produce rated
power. Then, there are no variations in its output power
according to wind speed. A rated power operating point
is chosen as the most burdening for the power system [9].

2.2  Wind Turbine Model

Wind energy is captured by the blades and is transformed
to a higher speed at the generator shaft by the gearbox.
Then, electrical energy is produced by the generator. The
turbine model must take into account the behavior of the
blades, the shaft, and both sides of the gearbox and the
gearbox itself. The mechanical power extraction from
the turbine is given by (1) [10].

1
P =5 PAV.'C, )

Where, p_, is the mechanical power extracted by wind
turbine rotor, p is the air density (Kg/m?®), A is the sweep
area of the blades (m?), V_* the wind speed (m/s), and C,
the power coefficient that represents the rotor efficiency
of the turbine. The power coefficient depends on the
tip speed ratio (4) and the blade angle (f). In the case of
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turbines without pitch control, the blade angle is constant
and depends only on A. The tip speed ratio is expressed as

;R
A=—1 2
v e

Where, w, is the turbine angular speed (rad/s) and R is
the wind rotor radius (m).

2.3 Drive Train System

In wind-turbine applications, the lower shaft stiffness
includes the fact that generator is much lighter than the
turbine, causes that the drive train does not behave as a
single equivalent mass. As a result, a multi-mass drive
train must be used for dynamic/transient studies of
wind-turbines with FSWT. In general, the wind turbine
drive train is modeled as a two-mass model for dynamic
applications [11]. The two-mass model is given by (3)-(5)

do, T,+K6+D(w, -w,)

s 3
dt 2H, ®)
ﬂ_Tm_Kse_D(wt_wr) (4)
dt 2H,
ae
o, -0,) ©

Where,  and o, are the turbine and generator speeds
in (pu), 01is the shaft twist angle in (rad). H and H, are
the are the inertia constant of turbine and the generator
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in (sec), respectively. K_is the shaft stiffness coefficient
in (pu/elec.rad), D is the damping coefficient in (pu), T,
and T are the generator electrical torque and turbine
mechanical torque, respectively, in (pu).

2.4 Generation System

The generalized machine model is developed based on

the following assumptions:

a) Positive direction for the stator and rotor currents is
assumed into the generator.

b) Theequations are derived in synchronous reference
frame using direct (d) and quadrature (q) axes
representation.

c) All System parameters and variables are in per unit
and referred to the stator side of FSWT.

Electrical model of the FSWT comprises the following
base equations: The stator and rotor voltages and fluxes,
and electromechanical torque [12,13].

. 1 dy
vy,=Ri,—owy, +——% 6
sd s'sd squ wb dt ( )
. 1 dy,
v, =Ri, +toy, +—
Sq S SL] Sll/Sq wb dt (7)
1 dy,
vrd = errd wZI//rd +— d 2 (8)
, At
. 1 dy,
vrq - varq +w2ulvd +CU_;, dt (9)
v, = Lsis + Lmir (10)
w, =L i +Li (11)
Lm . .
Te = (l//sq lrd - ll/sd qu) (12)

L

S

Where, y_ and v, are stator and rotor flux, respectively,
o, is the base of angular frequency, w_and w, are
synchronous angular frequency and rotor slip frequency,
respectively. The subscripts d and q represent the direct
and quadrature axes, respectively.

3. MODELING OF RESISTIVE-TYPE
SUPERCONDUCTING FAULT CURRENT
LIMITERS

The influence of RSFCL on the transient stability depends
on its installation location and some parameters such
as fault current amplitude, fault duration, and RSFCL
impedance within the limitation regime. The RSFCL
is designed to react very shortly after the instance of
the fault to limit the first peak of the fault current when
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the fault current exceeds the threshold value. When the
limiter operates during fault, a nonlinear resistance will
be developed within the path of the fault. This resistance
limits the available short-circuit current by its transition
from the superconducting state to the normal state, the
so-called quench. The quench characteristic of super-
conducting coil uses the following dependence:

t
RSFCL = Rm (1 - exp[T_JJ (13)

Where, R is the maximum resistance of super-
conducting coil in the normal state when the RSFCL is
connected to the power system. T_is the time constant of
transition from the superconducting state to the normal
state, which is assumed to be 1ms [14].

The simple structure of this RSFCL unit is shown in
Figure 3. This unit consists of the stabilizer resistance,
R, and the superconducting resistance, R, which
is connected with R, in parallel. The value of L_is
determined by the wound coils. It should be as small as
possible because the inductance causes AC loss under
the normal condition. In practice, the coil is wound to
have very small inductivity. Therefore, the value of L
is so small that its effect can be ignored.

4. SIMULATION STUDIES

Grid integration of wind-turbines in this paper was
simulated by Electromagnetic transient PSCASD/
EMTDC software. The wind-turbines are interconnected
to a network via a RSFCL that is used to manage
excessive fault current levels. The radial test feeder
used for the simulation studies is shown as a single line
diagram in Figure 4 with two identical wind turbines,
FSWT, and FSWT.,. The test feeder is based on the IEEE
34-bus test feeder [15]. This is a rather lengthy 24.9 KV
feeder with a small 4.16 KV section. FSWT, is assumed
to be connected at the end of one of the 24.9 KV laterals
and FSWT, is connected to the end of the 4.16 KV system.

The network was modeled by the standard components
in PSCAD/EMTDC. Two wind turbines have been
added to the feeder through two transformers for the
purpose of simulation. Compensating capacitors are

R2

™M

Ln

R1

Figure 3: Resistive-type superconducting fault current
limiter model.
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connected at the low-voltage side of the transformers,
so the power factor is 0.9 (lagging) at the wind-turbines
connection bus. Meanwhile, the RSFCL(s) is installed on
the main road of the wind turbines. In addition, the 4 and
6 Q RSFCL in the normal stage of RSFCL after quenching
occurred in a fault contingency that is used in this study.
The generators are modeled by 6-pole asynchronous
machine driven by a wind turbine to deliver 660 KVA
output power with mechanical speed equal to 1 200 rpm.

The parameters of the 660 KV induction machine, shown
in Table 1, are given referred to the stator winding. An
active-stall controller is implemented which finds the
right pitch angle during normal state and fault-free
operation. It optimizes the active power production at
the wind speeds below the rated wind speed. Initially,
the whole system operates at a steady-state condition and
the wind turbines are assumed to have the same capacity
and the identical incoming wind speed distribution. The
wind turbines operate normally when a three-phase to
ground fault is assumed to be applied to the feeder as
shown in Figure 4. The fault is applied at time t = 4 (s)
with fault duration equal to 50 (ms). For simplicity,
the permissible temperature rise of the elements is not
considered and assumed to be constant, since this paper
does not consider RSFCL technical design issues.

Table 1: Parameters of induction machine

Parameter (unit) Value
Rated power (KVA) 660
Rated voltage (KV) 0.69
Pole numbers 6
Stator resistance (pu) 0.0053
Rotor resistance (pu) 0.007
Stator leakage inductance (pu) 0.106
Rotor leakage inductance (pu) 0.12
Magnetizing inductance (pu) 4

800

802 806 808 812 814

810

Wtz

Figure 4: One-line diagram of 34-bus test feeder system
with two-fixed-speed wind turbines.
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5.  SIMULATION RESULTS

5.1 Resistive-type Superconducting Fault Current
Limiters Operation and Effect on FSWT2

A 50-ms three-phase short-circuit is applied to the feeder
adjacent where the FSWT2 is connected, as shown in
Figure 4 at4 s. The response of terminal voltage, the rotor
speed, and output active power of FSWT2 are shown
in Figure 5. When the test feeder operates without the
RSFCL, the rotor speed is increased by the fault. Also,
the terminal voltage drops from 1 pu to below 0.5 pu
during the fault. On the contrary, the speed and voltage
responses are almost stable by the RSFCL operation.
Likewise, the output active power response shows large
oscillation in the range of 0.55 pu to 1.36 pu when the
system has no RSFCL.
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Figure 5: (a) Response of terminal voltage; (b) Response of
rotor speed; (c) Response of output active power.
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However, the variations of output power are
dramatically reduced with RSFCL. Also, Figure 6
shows results of the a-phase current of the FSWT2 with
and without adding RSFCL at the faulted feeder of the
distribution network. The peak value of the transient
current of the FSWT2 reaches 2.3 pu within first cycle
without adding RSFCL.

However, the corresponding value is almost the same as
the value of steady state operation with RSFCL usage.

5.2 Resistive-type Superconducting Fault Current
Limiters Operation and Effect on FSWT1

As mentioned before, the 50-ms three-phase short-
circuit is now applied to node 832 in Figure 4 at 4 s. The
responses of rotor speed, terminal voltage, and output
active power of FSWTT1 are shown in Figure 7. Also, the
a-phase current of the FSWT1 is shown in Figure 8. When
the system operates without the RSFCL, the rotor speed
increases up to the 1.02 pu at its maximum. However, the
results improve that the speed is stable by the operation
of RSFCL.

For the terminal voltage, Figure 7 shows the mitigation
of the voltage dip in during the faulted condition by
using RSFCL. It can be seen that fluctuations of output
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Figure 6: Response of a-phase current of the FSWT2
(a) Without SFCL; (b) With SFCL.
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active power damps by using of RSFCL and wind
turbine gradually stabilize back to the normal operation
as the fault is cleared. Also, it can be understood from
the result of Figure 8 that the a-phase current of the
FSWT1 increase to 3.06 pu at its maximum during the
fault without the RSFCL. On the contrary, when the
SECL is used, its corresponding peak value is 0.89 pu,
which is not very different from the steady-state value.
The short circuit reduction ratio in the first cycle is
about 70%.

Once the RSFCL is adopted in wind system, the
peak value of short-circuit current could be limited
to a level within the switchgear rating, allowing
deploying of light circuit breakers and transformers
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Figure 7: (a) Response of terminal voltage, (b) Response of
rotor speed, (c) Response of output active power.

415

O OO WDN -



O 0O NJONUT WD -

Eftekhari M, et al.: The Effect of Resistive-type Superconducting Fault Current Limiters on the Test Feeder with Wind-turbine Generation System

Current (KA)
A .

_O

'
-

2L fault occurs fault clears

375 4 425 45 475 5
time (s)
(a)

RSFCL of 6 ohm

&
[$3)

Current (KA)
(=]

375 4 425 45 475 5
time (s)

(b)
Figure 8: Response of a-phase current of the FSWT1 (a)
without SFCL; (b) with SFCL.

by limiting fault currents during contingency
periods.

6. CONCLUSION

This paper analyzes the effect of resistive RSFCL on the
electric power grid with the WTGS. The behavior of
the fixed-speed wind turbine (FSWT) in a three-phase
to ground fault has been simulated in PSCAD and the
results obtained. Then, these results are merged and
plotted in MATLAB software. The simulation results
on the case study showed that the RSFCL can not only
reduce the level of short-circuit current, which might be
increased by the WTGS, but also it dramatically improve
the voltage dip, rotor speed, and output active power
fluctuations. Thus, the reliability of grid-integrated wind-
turbine system enhanced.
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copies of this email (digital or paper) in your possession.
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From: IETE Journal of Research <eicjr@ietejournals.org>
To: <sadeghzadeh@shahed.ac.ir>
Date: 03/30/2012 11:39 AM

Subject: [IETEJR]:Decision on your article
If you cannot see this page properly, please ¢lick here.
Dear Dr. Sadeghzadeh,

NOTE: This e-mail is sent to you as one of the contributing
authors. If you are not corresponding author, you do not have to do
anything. Please co-ordinate with the author designated by your
group as the corresponding author for this manuscript

Status of the manuscript titled 'The Effect of Resistive-Type
Superconducting Fault Current Limiters on the Test Feeder with
Wind-Turbine Generation System' submitted by Mr. Amir Saman Molavi
Tabrizi has been changed and a copy of the mail is as;

Dear Mr. Molavi tabrizi,

The Editorial Board of IETE Journal of Research is pleased to
inform you that your manuscript entitled The Effect of Resistive-
Type Superconducting Fault Current Limiters on the Test Feeder with
Wind-Turbine Generation System, with manuscript number
IETEJR_487_11, is acceptable for publication in the Journal.

We will be sending you the page proofs through the manuscript
management site before publication of the manuscript. At that time,
you may place the order for the extra reprints.

If you have not sent the copyright form signed by all the
contributors and the images, if any, till now, you are requested to
do so at the earliest. Copyright form can be emailed to
copyright@medknow.com

Please note that the journal reserves the rights to make changes in
the language, grammar, presentation, etc. to suit the journal's
requirements.

We thank you for submitting your valuable research work to IETE
Journal of Research.

With warm personal regards,

Yours sincerely,

The Editorial Team

IETE Journal of Research

Message sent on Friday, March 30,2012
Please add eicjr@ietejournals.org as a contact in your E-mail client to ensure that this mail is not considered as a junk
mail.

—-——— END OF MESSAGE —----Let Us Do great Things Together. -————————-
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———————————— w.e.f 01 Jul 2011, the following will be applicable to
all accepted articles to be published in IETE Journal of Research.
(a) Up to 6 printed pages including Figures, References, Authors'
Bios and Photos : free of charge. (b) If printed pages exceeds 6
pages: the Authors will be charged per printed page exceeding six
printed pages @ Rs.1000/- (for Indian Authors) and @ USD 50 (for

Foreign Authors).
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Journal On Web
IETE Journal of Research
Date | Friday, March 30, 2012 7:10:06 AM GMT
Subject | Decision on your article
Message | Dear Mr. Molavi tabrizi,

The Editorial Board of IETE Journal of Research is pleased to inform you that your
manuscript entitled The Effect of Resistive-Type Superconducting Fault Current Limiters on
the Test Feeder with Wind-Turbine Generation System, with manuscript number
IETEJR_487_11, is acceptable for publication in the Journal.

We will be sending you the page proofs through the manuscript management site before
publication of the manuscript. At that time, you may place the order for the extra reprints.

If you have not sent the copyright form signed by all the contributors and the images, if any,
till now, you are requested to do so at the earliest. Copyright form can be emailed to
copyright@medknow.com

Please note that the journal reserves the rights to make changes in the language, grammar,
presentation, etc. to suit the journal’s requirements.

We thank you for submitting your valuable research work to IETE Journal of Research.
With warm personal regards,

Yours sincerely,

The Editorial Team

IETE Journal of Research

journalonweb.com/ietejr/showmail.asp...
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L.o sTIYY YA 500 auni amir saman molavi tabrizi <a.saman.molavi@gmail.com>: ;|

<g9090 Ug > 1 £94090
Seyed Mohammad Sadegh Zadeh <sadeghzadeh@shahed.ac.ir>, : ay
Mohsen Eftekhari <a.mohsen.eftekhari@gmail.com>

Dear Author,

You have only mentioned about the change in the photos of the authors in your previous
mail, nothing was mentioned about the order, anyhow we will change the order of the
authors in the printed version.

Thanks

Prakash Singh
IETE HQ

mail.shahed.ac.ir/h/printmessage?id=6... 1/1



01/15/2013 IETEJR On Web::

IETE Journal of Research

Online manuscript submission and review system

Username Password

|_| Remember my information

' Author Editor/Editor-In-Chief Referee/Reviewer ' Admin

Author side fee and statistics
About the system

Submission or publication Nil
fee

Color reproduction fee Nil

+ Manuscripts can be received and
processed any time and from anywhere

o Mobile / SMS alerts

o Automated e-mail notifications

o Authors, Editors and reviewers can work
from any PC

o Decreased time in peer review and
processing of submitted manuscripts

« Reference checking and plagiarism check
tools

Optional, not
complimentary

Acceptance rate for 2012 8%

Reprint charges

For details on various publication fees please check
the instructions for authors

Click here to read more >>

© Medknow Publications
Journal on Web Version 5.2b

http://www.journalonweb.com/ietejr/

Online manuscript sub.

Medknow

&. Wolters Kluwer

Health

=+ Visit journal's web site
=+ Currentissue

=+ Instructions

=+ About the journal

Impact Factor® 0.2

Abstracting and Indexing information

Caspur, CNKI (China National Knowledge Infrastructure), Compendex,
CSA Technical Research Database, DOAJ, EBSCO Publishing’s
Electronic Databases, Expanded Academic ASAP, Genamics
JournalSeek, Google Scholar, Hinari, Index Copernicus, Journal
Citation Reports, OpenJGate, PrimoCentral, ProQuest, Science
Citation Index Expanded, Scimago Journal Ranking, SCOLOAR,
SCOPUS, SIIC databases, Summon by Serial Solutions, TechXtra,
Ulrich’s International Periodical Directory, Web of Science

1/1



ISI INDEXED JOURNAL'’S LIST WITH IMPACT FACTORS

IJAZ ALI SHOUKAT

College of Computer & Information Sciences, King Saud University, Riyadh KSA.

ISI-INDEXED JOURNALS PUBLISHING PAPERS IN INFORMATION SECURITY & BIOMETRICS (1)

Sr
No.
1

o WNDN

o ~

10

11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32

33
34
35
36
37

38

JOURNALS CITATION REPORT 2008

Journal Title

CHAOS SOLUTIONS AND FRACTALS

IEEE SIGNAL PROCESSING MAGAZINE

IEEE TRANSACTIONS ON INFORMATION THEORY

IEEE TRANSACTIONS ON SPEECH AND AUDIO PROCESSING
COMPUTER PHYSICS COMMUNICATION

IEEE-ACM TRANSACTIONS ON COMPUTATIONAL BIOLOGY AND

BIOINFORMATICS
IEEE JOURNAL OF SELECTED AREAS IN COMMUNICATIONS

IEEE COMMUNICATION MAGAZINE

IEEE TRANSACTIONS ON INTELLIGENT TRANSPORTATION
SYSTEMS

IEEE TRANSACTIONS ON CIRCUITS AND SYSTEMS FOR VIDEO

TECHNOLOGY
IEEE TRANSACTIONS ON SIGNAL PROCESSING

IEEE SENSORS JOURNAL

IEEE TRANSACTIONS ON COMMUNICATION

IEEE TRANSACTIONS ON WIRELESS COMMUNICATION
IEEE TRANSACTIONS ON CIRCUITS-I

IEEE TRANSACTIONS ON VEHICULAR TECHNOLOGY

IEEE CIRCUITS DEVICE

IEEE SIGNAL PROCESSING LETTERS

IEEE TRANSACTIONS CIRCUITS-II

JOURNAL OF COMPUTATIONAL APPLIED MATHEMATICS
IEEE SPECTRUM

IEEE ANTENNAS AND WIRELESS PROPAGATION LETTERS
IEEE COMMUNICATION LETTERS

IEEE TRANSACTIONS ON EDUCATION

IEEE TRANSACTIONS ON CONSUMER ELECTRONICS
JOURNAL OF COMPUTATIONAL MATHEMATICS

IEICE ELECTRONIC EXPRESS

IEICE TRANSACTIONS ON ELECTRONICS
INTERNATIONAL JOURNAL OF COMPUTER MATHEMATICS
IEEE TECHNOLOGY AND SOCIAL MAGAZINE

IEE P-COMMUNICATION

INTERNATIONAL JOURNAL OF SATELLITE COMMUNICATIONS
AND NETWORKING
IEICE TRANSACTIONS ON COMMUNICATION

IEE REVIEW
ARAB JOURNAL OF SCIENCE & ENGINEERING
IETE JOURNAL OF RESEARCH

IEEJ TRANSACTIONS ON ELECTRICAL AND ELECTRONIC
ENGINEERING
IETE TECHNICAL REVIEW

ISSN

0960-0779
1053-5888
0018-9448
1063-6676
0010-4655
1545-5963

0733-8716
0163-6804
1524-9050

1051-8215

1053-587X
1530-437X
0090-6778
1536-1276
1549-8328
0018-9545
8755-3996
1070-9908
1549-7747
0377-0427
0018-9235
1536-1225
1089-7798
0018-9359
0098-3063
0254-9409
1349-2543
0916-8524
0020-7160
0278-0097
1350-2425
1542-0973

0916-8516
0013-5127
1319-8025
0377-2063
1931-4973

0256-4602

College of Computer & Information Sciences, King Saud University, Riyadh KSA | May 15,2010

Impact
Factor
2.98

3.758
3.793
2.291
2.12

1.866

4.249
2.799
2.844

2.951

2.335
1.61
2.07
2.181
2.043
1.308
1.741
1.203
1.436
1.048
1.164
1.315
1.232
1.4
0.985
0.765
0.482
0.608
0.308
0.45
0.788
0.607

0.427
0.118
0.108
0.059
0.302

0.025



5-Year Article
Total Impact Immediacy Cited Half- | EigenfactorT

N A iated J | Titl | t Articl Infl

(o] bbreviated Journal Title ISSN Cites Factor 2011 mpac Index rticles life T nfluence
Factor TM Score

4590 |IETE J RES 0377-2063 62 0.2 0.158 0.058 57 0.00015 0.033

JCR YN oKL 3 el L) IST 56 o o gl b s s gb 3500

http//www shahed.ac.ir/lib/Lists  asls ozils (555 0 albuls Colu tax 50




	2012 IETE Eftekhari IEJR_487_11R3
	2012 IETE Eftekhari IEJR_487_11R3
	2012 IETE Eftekhari IEJR_487_11R3
	eftekhari

	2012 IETE
	2012 IETE
	2012 IETE
	IETEJR On Web_ E-Mail

	چاپار

	Binder1
	IETEJR On Web__ Online manuscript submission and processing
	Computer-Science-Journals-ISI-page 1


	IETE

