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About Us

o Introduction to center

The Scientific Information Database (SID) was established on August 16, 2013, with the goal of advancing and disseminating scientific knowledge, expanding
and enhancing information services, accelerating scientific explorations, simplifying access of researchers to the latest information sources published in
journals and research accomplishments, and ultimately enhancing the effectiveness of research in the country. As the only Open Access scientific information
bank under the domain www.SID.ir, this extensive reference database has been in operation synchronous with the latest scientific advances for more than
fifteen years, emphasizing the significance of the national knowledge management role and preserving the national scientific heritage with the dual objective
of "comprehensibility and updating and offers its services to the public through libraries of scholarly works, scientific societies, and research plans, among
other services. SID declares its readiness for scientific cooperation with all scientific and research organizations and institutions in the country within the
framework of the aforementioned services and accepts suggestions and constructive criticism in order to maintain continual communication with the scientific
societies.

o Bank and citation database of scientific publications of the country (Persian-English)

Taking into consideration the significance and role of academic publications in the scientific society of the country in addition to the goal of providing rich
scientific resources for the use of researchers, the bank of scientific publications indexed the full text of articles in both Farsi and English sections and created
a complete archive of publications from 2000 to date.

Facilities and services:

» Introducing and indexing comprehensively the up-to-date articles of academic journals of the
country (approved by the Publications Commission of the Ministry of Science, Research and
Technology, the Ministry of Health and Medical Education, and the Management Center of
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+ Introducing and indexing the articles of scientific journals of Iranian scientific organizations
and centers

« Providing information about each publication on a dedicated page which accesses the archive
section « Ability to search for names and key phrases among articles, publications, and authors
« Ability to sort search results based on the citations and references count, publication time,
etc.

« Introducing and indexing the Iranian journals indexed in international reliable databases (ISI -
Scopus)

« Introducing the authors of highly cited articles by year

« Introducing the prolific authors by year

« Introducing the indicators of a journal in different time frames

« Providing online service of Journal Citation Reports (JCR) divided into specialized groups and

O PRk BYSERIMRN BRREIEHR08 P e Y St PR SRR R gignmmediacy Index

Many specialized organizations and scientific and research centers organize scientific conferences and research assemblies to create a convenient
environment for presenting new and innovative ideas, moreover to identify challenges, provide solutions, and obtain appropriate approaches. The valuable
research and specialized articles of these reputable scientific societies are indexed in the conference bank of the SID available to researchers.

Facilities and services:

« Unrestricted and free access to the full text of the articles of the scientific conferences of the
country with the permission of the organizers

« Accessing the conference articles comprehensively or classified into the specialized group

« Introducing and informing the upcoming conferences of the country based on key pillars,
fucuses, and times as a social service to the organizers and users of scientific events for free.
- Searching articles categorized into the specialized group

« Ability to search for names and key phrases among articles, authors, and organizers of
reputable conferences

« Presentation and access to short film and video articles of scientific conferences in the
country

2/15/2023, 7:37 AM
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Facilities and services:

« Access to the abstracts of completed and ongoing Academic Center for Education, Culture
and Research plans

« Access to the report of terminated plans provided by the Islamic Parliament Research Center
« Access to the abstracts of the terminated plans of organizations and scientific centers of the
contracting parties

« Introduction of plans according to the specialized group

« Accessing the plans of each author on a separate page

« Introducing the research priorities of government and private scientific organizations and
centers

« Access to theses sponsored by organizations and scientific centers of the contracting parties
(scholarships)

@ Cooperation capacities

« Indexing the report of approved and implemented research plans in scientific-research
organizations along with other scientific and research publications on a customized basis

« Specific indexing of the achievements and scientific productions of the scientific
organizations and centers of the country

« Introducing produced and commercialized products of the research centers and organizations
« Introducing and providing information on the pillars and specialized capabilities of scientific
and research organizations and centers

* Notifying of calls for conferences, training courses, and products on the most visited
scientific pages

« Introducing the titles of completed plans and sponsored theses of scientific organizations
and centers

« Providing and extracting customized scientific reports

@ Specialized services

2/15/2023, 7:37 AM
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Volume(Issue) Download SUPERCONDUCTING MAGNETIC ENERGY STORAGE
This paper presents an application of layered ANN controller to study load frequency control problem in
Abstract ; power system.The objective of control scheme guarantees that steady state error of frequencies and
Volume:10/Issue:1
more
Volume:10/Issue:2 E
()8 Version Yea rly
Impact 1 (Jview 30586  [rJPownload 18915  (/]Citation 0 DRefrence 0
=
— ] Title . TOPOLOGICAL AND PRIMITIVE IMPEDANCE BASED LOAD FLOW METHOD FOR RADIAL
Journal * AND WEAKLY MESHED DISTRIBUTION SYSTEMS
Article Author(s): PRAKASH K. | SYDULU M.

u . B Journal . IRANIAN JOURNAL OF ELECTRICAL AND COMPUTER ENGINEERING (IJECE)
P Pse Eal bWl

Tarlas 3 Su Lo odigo
i - e :i?(l:e . Year: 2011 Volume: 10 ‘ Issue: 1 ‘ Pages: 10-18
PD F|

Download Keywords: BALANCED AND UNBALANCED DISTRIBUTION LOAD FLOW RADIAL AND WEAKLY MESHED DISTRIBUTION SYSTEM

In this paper, an effective topological and primitive impedance based distribution power flow algorithm is
Abstract ; developed for both balanced and unbalanced distribution systems. This method fully exploits the radial

more

@ Yearly
,§ HETTI .||_," A ||9] i Version Impact @ (view52797  Fpjpownload 122193  [/Citation 0  GDRefrence 0

'sanger sequecing

=
N‘# G — ] Title . SURFACE DISCHARGE CURRENT PATTERN PROPERTIES OF PORCELAIN INSULATOR
Research Gate R . * SPECIMEN ON VARIOUS PRESSURES
M Article Author(s): WALUYO - | SINISUKA N.I. | SUWARNO - | DJAUHARI M.A.

Journal : IRANIAN JOURNAL OF ELECTRICAL AND COMPUTER ENGINEERING (IJECE)

5 alala
e ale da § & @ ::;’e - vear: 2011 | volume: 10 ‘ Issue: 1 ‘ Pages: 19-26
STRS.IR

Download Keywords,  piSCHARGE CURRENT HARMONICS NON-LINEAR PORCELAIN SPECIMEN PRESSURE

This manuscript presents the patterns of surface discharge currents due to pressure influence on the
Abstract ; porcelain insulator specimen. It was subjected by the high voltages in a hermetically sealed chamber,
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Journal
Article

Author(s); JAMALI S. | TALAVAT V.

Journal : IRANIAN JOURNAL OF ELECTRICAL AND COMPUTER ENGINEERING (IJECE)

g :i?(l:e . Year: 2011 Volume: 10 ‘ Issue: 1 ‘ Pages: 27'33
PDF

Download Keywords: FAULT LOCATION DISTRIBUTION SYSTEMS DISTRIBUTED GENERATIONS

This paper presents a new fault location method for radial distribution networks with distributed
Abstract ; generations.The proposed fault location algorithm uses the voltage and current data obtained by digital

more

@ Yearly

Gryld Version Impact @View 41405 %Download 14272 E],'Citation 0  (Refrence 0
= -I Title . REAL TIME CONGESTION MANAGEMENT IN DEREGULATED ELECTRICITY MARKET
—_— * USING ARTIFICIAL NEURAL NETWORK

J |

::i::: Author(s); BALARAMAN SUJATHA | KAMARAJ N.

Journal : IRANIAN JOURNAL OF ELECTRICAL AND COMPUTER ENGINEERING (IJECE)
Issue

* vear: 2011 | volume: 10 \ Issue: 1 \ Pages: 34-40
Info
PDF|

DEREGULATED ELECTRICITY MARKET ~ TRANSMISSION CONGESTION ~ CONTINGENCY ANALYSIS
Download Keywords;

ARTIFICIAL NEURAL NETWORK (ANN) BACK PROPAGATION (BP) LEARNING METHOD

Congestion management is one of the major tasks performed by system operators in deregulated
Abstract ; environment to ensure the secure operation of transmission system. Congestion should be alleviated as

()8 Version Yea rIy
Impact  © (view 34999  FFjpownload 19023 (fcitation 0 GDRefrence 0
=
=1 Title . A COMPARATIVE EVALUATION OF ACTIVE AND PASSIVE WAVESHAPING METHODS FOR

* AC-DC CONVERTER
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A comparative study of passive and active waveshaping filter (current-source fed CSF switch mode rectifier
Abstract . SMR converter supplied from single-phase AC supply) presented in this study. Active harmonic filter (boost
more
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S Version . =i . .
b Impact | oIV|ew 30957 ﬁDownload 15154 E],‘Cnatlon 0  (>Refrence 0
=
e ] Tit A NOVEL DUAL-BAND PRINTED DIVERSITY ANTENNA FOR 2.4/5.2 GHZ WLAN
itle N
APPLICATIONS
Journal
Article Author(s): IMANI A. | NOURINIA J. | GHOBADI CH.
Journal : IRANIAN JOURNAL OF ELECTRICAL AND COMPUTER ENGINEERING (IJECE)
Issue
. Year: 2011 Volume: 10 ‘ Issue: 1 ‘ Pages: 45-48
PDF Info
Download Keywords;  CORRELATION COEFFICIENT DIVERSITY ANTENNAS MEAN EFFECTIVE GAIN PATTERN DIVERSITY
In this paper a novel dual-band printed diversity monopole antenna integrated on a PCMCIA network card is
Abstract . proposed and studied. The antenna which consists of two monopoles with symmetric configuration
more
E Yearly
s Version . /i FTy
R Impact | G>IV|ew 19442 ﬁDownload 11141 |'_’7'C|tat|on 0  (>Refrence 0
= i
— ] Title . REACTIVE POWER CONTROL IN EIGHT BUS SYSTEM USING FC-TCR
Journal Author(s); VIJAYAKUMAR T. | NIRMALKUMAR A.
Article

Journal : IRANIAN JOURNAL OF ELECTRICAL AND COMPUTER ENGINEERING (IJECE)

Issue
: vear: 2011 | volume: 10 ‘ Issue: 1 ‘ Pages: 49-53
Info
PDF Keywords;  racts TCR MATLAB FC FFT THD PWM HARMONICS SIMULINK REACTIVE POWER
Download This paper deals with the simulation of eight bus system having fixed capacitor and thyristor controlled

Abstract : reactor. The system is modeled and simulated using MATLAB. The simulation results are presented. The

4 of 5 2/15/2023, 7:30 AM



Firefox

- Scientific Information Database

Old Version of SID.ir

https://www.sid.ir/journal/issue/31334/en

NN
AL ACECR
Home  Banks Workshops & Courses  Blog Hot Topics Organization Chart  About  Contact
Address : No. 1, 4th All, Bahar Ave, Links Home
.?::: ::h:r:: Ashrafi Esfahani HWY, ) e cR central Office Workshop é
' - ; Blog c ';I
ACECR Ministry of Science,
Scientific Tel/fax : +982144265001-4 Research and Technology About Us V
|nf0l'mati0n Post Code : 1461965381 Ministry of Health and Contact Us ¥ /
Database Postbox: 1454-14515 Medical Education

Other

U sl ) ot Lo has
samandehi.ir

Any republishing of contents and informations indexed in the banks under the authority of this center is allowed only for scientific and non-commercial usage via creating a link to the SID.ir
website and mentioning the source. Using the center's logo and name as a sponsor and scientific partner without obtaining written permission from the "University Jihad Scientific Information

© 2023 SID.ir

50f5

Center" is prosecuted.

ACECR. All rights reserved.

2/15/2023, 7:30 AM



Firefox

- i‘_\‘_Scien'tific Information Database

Old Version of SID.ir

https://www.sid.ir/journal/1594/en

e~
D . o
Home  Banks Workshops & Courses  Blog Hot Topics Organization Chart ~ About
Owner : IRANIAN RESEARCH INSTITUTE FOR ELECTRICAL ENGINEERING (I.R.L.E.E.), JD Archive
Expert
Group : ENGINEERING & TECHNOLOGY
Journal G@
O abif roup
Grade : Scientific Research ENGINEERING
Publishing TECHN&OLOGY
Period : Semiannually
Archive
Subject : Unknown
Year 2018 - 2005 @
Views
(2005 | 2006 | 2007 | 2008 | 2009 4201781
| | I | [ | Printing
120102011 {2012 | 2013 | 2018 ISSN . 1682-0053
Volume(lssue) Electronic %
ISSN Downloads
3,638,858
Volume:2/Issue:1 Orginal )
Language : English
Second
Language: : Persian
Manager : DR. TAYEBI H. R.
- Editor in
¥ | 3 [ E
)"43'“}"""5“"3 Chief : DR. SADEGH MOHAMMADI, H.R.
Sl 3 S e olos | cdifa
Executive
Manager
Phone 1 (021) 77453382

2 of 3

2/15/2023, 7:27 AM



Firefox https://www.sid.ir/journal/1594/en

Old Version of SID.ir

lScientific Information Database

SID

ACECR

Home Banks Workshops & Courses  Blog Hot Topics Organization Chart About Contact

Address  : IRANIAN RESEARCH INSTITUTE FOR ELECTRICAL ENGINEERING, TEHRAN, IRAN

Research Gate

el

STRS.IR

Search Among this Journal Papers B

Address : No. 1, 4th All, Bahar Ave, Links Home
?:::::hlrr:‘:], Ashrafi Esfahani Hwy, —— Workshop 0
' ini i Blog .
ACECR Ministry of Science, ' @ \
. . Tel/fax : +982144265001-4 (
Scientific Research and Technology About Us |
Information Post Code : 1461965381 Ministry of Health and Coftact Us ¢
Database Postbox: 1454-14515 Medical Education ) E1
Other gusglaalg)cad la oy

samandehi.ir

Any republishing of contents and informations indexed in the banks under the authority of this center is allowed only for scientific and non-commercial usage via creating a link to the SID.ir
website and mentioning the source. Using the center's logo and name as a sponsor and scientific partner without obtaining written permission from the "University Jihad Scientific Information
Center" is prosecuted.
© 2023 SID.r  ACECR. All rights reserved.

3of3 2/15/2023, 7:27 AM



Editorial board http://ijece.org/en/EditorialBoard

Home | Login | About Rimag | Contact Us | Search In Journal... % ’j ! [N

LIECE

Iranian Journal of

Electrical and Computer
Engineering

Title / Keyword / DOl /DOR  Author Journal By Subjects

Al < Al - Search Advanced

Home > Editor Invited

Manager-in-Charge

& H- R. Tayebi T& AssociateProfessor
~ #k Prof
9 A& dea .

n

Editor-in-Chief

1 of4 2/15/2023, 7:02 AM



Editorial board

& H- R. Sadegh Mohammadi
% mohammadis@acecr.ac.ir
9 A& a3y 025 g 5

.

Editorial Board

2 of 4

M. Ehsan
ehsan@sharif.ac.ir

u.,\‘)ﬁ ‘.;\a_u.a o&:ﬁ‘d

C O M| B

R. Jalili
jalili@sharif

Cay il ria ol

C o M B

A. Khaki Sedigh
sedigh@kntu.ac.ir

w#wﬂ\ﬁ%\ﬁ@ma&:ﬂh

C O M| B

M. H. Savoji

&
% savoji.mohammad@yahoo.com
9 Siligr g ol

AW

1= AssociateProfessor

# Prof
]
Q

7= Prof
# Prof
]

0

T& AssociateProfessor
#k Prof

i

Q

& Prof

#k Prof

& Prof
#k Prof

http://ijece.org/en/EditorialBoard

2/15/2023, 7:02 AM



Editorial board

3 of 4

i

M. Shafiee
mshafiee@aut.ac.ir

oSl Sria Sl

aref(@sharif.edu

Lyl Sria o kila

s

mahfathy@iust.ac.ir

O\Jﬁ\ Czlia g ?lc o iila

M. K. Moravvej Farshi
moravvej@modares.ac.ir

G Can i S il

& Hamid Reza Sadegh Mohammadi

7= Prof
# Prof

& Prof
#k Prof

7= Prof
#k Prof

7= Prof
# Prof

7= Prof
# Prof
i
0

T& AssociateProfessor

http://ijece.org/en/EditorialBoard

2/15/2023, 7:02 AM



Editorial board http://ijece.org/en/EditorialBoard

% mohammadis@acecr.ac.ir #k Prof
Q -
.

0 09121592700

Executive Manager

& e e 1€ PostGraduateDegree
% karshenas@jijece.org #k AssociateProfessor
9 @&m\“@;gﬁum,j& -
AW n
Home |Site Map Regional Science and Technology Information Center  Contact Us The rights to this website are owned by the

Raimag Press Management System.
Copyright © 2017-2023

4 of 4

2/15/2023, 7:02 AM



Firefox

https://www.sid.ir/chart/en

Old Version of SID.ir
. Scientific Information Database
[y l ) _
D &me L Workshops & i

Blog Organization  Abowt  Contapt =t ACECR

Courses Chart fa

Title Search Among 500,000 Papers a

8, e

@ LoKisllgs ale wilellbl jSio GiULSES eyl (SID)

[ | e

saljniBe aahth 253 pils
I ]

ke Ui g ygild 5t aniliaalt
1494 Lzt a1

o L3 el g ol fawgs ciiles ' lelibl g glib g usign cuglan

e gagurana 81
alinaie g L S Bl (e
o

0 bty uylal ° weils s g eale palie Geets ol ° Lt g (bt g e 2ylal o (ages bl ajlal

athiiy dgmm g7 plajon yulmalld (5T Edise
P T iy 3 Al el pisa e
ks e -

{J’

@ leatis il g i st

Lyl gl (18T
NS R

O e g e

1 of 2 2/15/2023, 6:44 AM



Firefox

2 of 2

https://www.sid.ir/chart/en

Old Version of SID.ir

- 4'_H.‘S.t:lentit"u:: Information Database

DI_Uome He Workshops & Blog Fiot Topics Organization About Contact — ... ACECR
Courses Chart fa
-“‘.-l*:‘S“‘
Wit flent aal e
il
Address : No. 1, 4th All,  Links Home
Bahar A hi
ahar Ave, Qamushi St ) oeep Central Workshop ¢ -
Ashrafi Esfahani Hwy, Office Blo
ACECR Tehran, Iran g
f [y Ministry of Science, About Us
Scientific Tel/fax : Research and N
Information  +982144265001-4 Contact Us >
Technology 2y
Database Post Code : 1461965381  Ministry of Health Ul gl o) Lo s
Postbox: 1454-14515  and Medical samandehi.ir
Education
Other

Any republishing of contents and informations indexed in the banks under the authority of this center is allowed only for scientific and non-
commercial usage via creating a link to the SID.ir website and mentioning the source. Using the center's logo and name as a sponsor and
scientific partner without obtaining written permission from the "University Jihad Scientific Information Center" is prosecuted.
© 2023 SID.ir  ACECR. All rights reserved.

2/15/2023, 6:44 AM



Firefox https://www.sid.ir/contact/en

Old Version of SID.ir

.. __ Scientific Information Database

SID

ACECR

Home Banks Workshops & Courses  Blog Hot Topics Organization Chart  About Contact fa

Title Search Among 500,000 Papers a

@ Contact Us

@ Contact Info

[E) Golislssles ale wlellbl (S0 (Scientific Information Database)

@ Address: No. 1, 4th Ally, Bahar Street, Qamushi Avenue, Ashrafi Esfahani Highway, Tehran, Iran
& Postal Code: 65381-14619

) P.O. Box: 1454-14515

@ (+0821) 44265001-4

ﬂg Fax: (+9821) 44265001-4 Extension 124

@ Working hours: 7:00 a.m. to 14:30 p.m. (except Thursdays and holidays)

@ Ways to contact us

Section Department Full Name Role Phone Email
44265001-4 Ext
‘ Presidency Presidency and Public Relations Mrs, Azimzadeh Head 101 -

1 of3 2/15/2023, 7:36 AM



Firefox

2 of 3

N

AL

Home Banks

Workshops & Courses  Blog

Old Version of SID.ir

- Scientific Information Database

Hot Topics

Organization Chart ~ About

Contact

fa

https://www.sid.ir/contact/en

ACECR

Support Department

Miss. Sadeghi

Financial Expert

44265001-4 Ext
106

Miss. Lashani

Administrative Affairs Expert

442650014 Ext
117

Deputy for the Development of Datasources
and Specialized Services

Deputy for the Development of Datasources and
Specialized Services

Mr. Moshayedi

Deputy

44265001-4 Ext
101

442650014 Ext

Deputy of Engineering and Information
Technology

Mr. Vezvaei Department Manager 111 journals@sid.ir
L Human Sciences and Veterinary 44265001-4 Ext
Mr. Shojaeian Journals Expert 107 i
Department of providing scientific resources and P
knowledge management . Medical and Engineering Journals 44265001-4 Ext
Mr. Golabadi -
Expert 108
o Agricultural, Arts and Basic Sciences 442650014 Ext
Mrs. Hejazi -
Journals Expert 112
Special Journals Expert 442650014 Ext pri@sid.ir
" 115
Mr. Sargoli
STRS - "Editorial System" Support 09024026435 stes@sid.ir
44265001-4 Ext
Mrs. Ebrahimi STRS.ir - "Trasnlation System" Support 14 strs@sid.ir
0902 402 6434
Specialized Services Project Management
Department 44265001-4 Ext
Miss. 109 s
Ghasempour Workshops Expert workshop@sid.ir
09217023642
Advertisement 442651010 ; 4 Ext adv@sid.ir
Mr. A'lami
Scientific Conferences and Research 0938 543 6660 conf@sid.r
Plans Expert
Data Entery Department Data Entery Experts 44265103;-4 Ext -
Mr. Hamzelue Manager 442650014 Ext sidir@sid.ir

Software and Service Support Department

116

Mr. Molazeinali

Hardware Expert

442650014 Ext
118

2/15/2023, 7:36 AM



Firefox

Old Version of SID.ir

NS Scientific Information Database

AL

Home Banks Workshops & Courses  Blog Hot Topics Organization Chart About Contact

https://www.sid.ir/contact/en

ACECR
fa

Address : No. 1, 4th All, Bahar Ave, Links Home
_?2:: ::h:r:; Ashrafi Esfahani Hwy, ACECR Central Office gorkshop
Ministry of Science, o9
Sﬁgﬁgﬁ c Tel/fax : +982144265001-4 Researih and Technology About Us
Information Post Code : 1461965381 Ministry of Health and Contact Us
Database Postbox: 1454-14515 Medical Education
Other

@

s sl )t Lo LS
samandehi.ir

Any republishing of contents and informations indexed in the banks under the authority of this center is allowed only for scientific and non-commercial usage via creating a link to the SID.ir
website and mentioning the source. Using the center's logo and name as a sponsor and scientific partner without obtaining written permission from the "University Jihad Scientific Information

Center" is prosecuted.
© 2023 SID.ir  ACECR. All rights reserved.

30f3

2/15/2023, 7:36 AM



Old Version of SID.ir

STID) Scientific Information Database
Home _Banks.. Workshops & Courses Blog __Hot Topics.. Organization Chart _About Contact

Papers Journals Title Journals Writers

IRANIAN JOURNAL OF ELECTRICAL AND
COMPUTER ENGINEERING (IJECE)

Journal Information

J

- IRANIAN JOURNAL OF ELECTRICAL AND COMPUTER

ENGINEERING (IJECE) ?

Owner : IRANIAN RESEARCH INSTITUTE FOR ELECTRICAL ENGINEERING (I.R.IL.E.E.), JD
Expert Group : ENGINEERING & TECHNOLOGY
Journal Grade D gy ale @
Publishing Period : Bimonthly
2006 2007 2008 b
Subject : ENGINEERING
2011 2012 2013 2
TECHNOLOGY
Volume(lssue) Printing ISSN - 1682-0053
Electronic ISSN : —
Orginal Language : English [ O
Volume:2/Issue:1 Viiems
Second Language: : Persian A
Manager : DR. TAYEBI H. R.
Editor in Chief : DR. SADEGH MOHAMMADI, H.R. l ¢ l
Downloads
3,357,766
Phone : (021) 77453382

Lol a2,y 35S pn0ged
PPy ol sb ~

5511-"'!1'-'-"-"" @ iyt ) '-.;'_’_i'_u'# u.--ﬂ'-‘-'-ﬁ-ﬂ' Address : IRANIAN RESEARCH INSTITUTE FOR ELECT RICAL ENGINEERING, TEHRAN, IRAN
= “}
s . /’ .
Teer ez
- “;:: e C:‘/’ Search Among this Journal Papers
- )2 )
JW ;

e baldrs Sy UU}}

Siaw b Hlg

'sanger sequecing

L -

e L.s‘lp doaz 4 kel
STRS.IR


https://www.sid.ir/journal/issue/190751/en
https://sid.ir/559
https://sid.ir/991
https://sid.ir/1350
https://sid.ir/1099
https://sid.ir/124
https://sid.ir/1375
http://www.ijece.org/
https://www.sid.ir/
https://www.sid.ir/journal/1594/fa
https://www.sid.ir/
https://old.sid.ir/
https://www.sid.ir/en
https://sid.ir/workshop
https://sid.ir/blog
https://www.sid.ir/chart/en
https://www.sid.ir/about/en
https://www.sid.ir/contact/en

Old Version of SID.ir

STD Scientific Information Database
Home__Banks.. Workshops & Courses_Blog _Hot Topics.. Organization Chart_About Contact

Address : No. 1, 4th All, Bahar Ave, Qamushi St, Ashrafi Esfahani Links Home

A, TelrE, [ ACECR Central Office Workshop

WRlARRS S PV Ministry of Science, Research and Technology Blog
Scientific Information Post Code : 1461965381 Ministry of Health and Medical Education About Us

Database Postbox: 1454-14515 Other Contact Us

© ® in ©



https://sid.ir/1375
https://www.sid.ir/journal/1594/en
https://www.sid.ir/journal/1594/en
https://www.sid.ir/journal/1594/en
https://instagram.com/www_sid_ir
https://acecr.ac.ir/fa
https://www.msrt.ir/fa
https://behdasht.gov.ir/
https://www.sid.ir/en
https://www.sid.ir/Workshop
https://www.sid.ir/blog
https://www.sid.ir/contact/en
https://www.sid.ir/
https://www.sid.ir/journal/1594/fa
https://www.sid.ir/
https://old.sid.ir/
https://www.sid.ir/en
https://sid.ir/workshop
https://sid.ir/blog
https://www.sid.ir/chart/en
https://www.sid.ir/about/en
https://www.sid.ir/contact/en

[ranian Journal of Electrical and Computer Engineering

1of7

SJ R Scimago Journal & Country Rank

Journal Rankings

Country Rankings

https://www.scimagojr.com/journalsearch.php?q=26712&tip=sid

also developed by scimago: ESCIMAGO INSTITUTIONS RANKINGS

Viz Tools

Enter Journal Title, ISSN or Publisher Name

Help About Us

Iranian Journal of Electrical and Computer Engineering

COUNTRY

Iran

Universities and research
institutions in Iran

Media Ranking in Iran

SUBJECT AREA AND CATEGORY

Computer Science
Computer Science
(miscellaneous)

Engineering
Electrical and Electronic
Engineering

PUBLISHER

ACECR

H-INDEX

13

2/15/2023, 7:49 AM



[ranian Journal of Electrical and Computer Engineering

PUBLICATION TYPE
Journals
N Quartiles

2 of 7

ISSN

16820053

COVERAGE

2004-2013

Q Join the conversation about this journal

https://www.scimagojr.com/journalsearch.php?q=26712&tip=sid

2/15/2023, 7:49 AM



[ranian Journal of Electrical and Computer Engineering https://www.scimagojr.com/journalsearch.php?q=26712&tip=sid

SJR A Total Documents A
0.14 40
0.12 20
0.1 0
2005 2007 2009 2011 2013 2015 2004 2006 2008 2010 2012 2014 2016
Total Cites Self-Cites A Citations per document \Q E22
40
0.45
20 0.36
0.27
0
2004 2006 2008 2010 2012 2014 2076
N 0.18
External Cites per Doc Cites per Doc \Q Z3E]
0.5 0.09
0.25 0
2004 2006 2008 2010 2012 2014 2016
0 Cites / Doc. (4 years)
@ Cites/Doc. (3 years)
2004 2006 2008 2010 2012 20714 2016 @ Cites/Doc. (2 years)
% International Collaboration W R Citable documents Non-citable documents \Q 52|
20 80

3of7 2/15/2023, 7:49 AM



[ranian Journal of Electrical and Computer Engineering https://www.scimagojr.com/journalsearch.php?q=26712&tip=sid

M
Cited documents Uncited d S its W 22z} rs
80 Iranian Journal of Electrical < SNOW this W|d9?t n
| and Computer Engineering your own website
Not yet assigned
quar{flte g Just copy the code below
40 and paste within your html
code:
SJR 2021
0 ’i . [ <a href="https://www.scim
0 powered by scimagojr.com
2004 2006 2008 2010 2012 2014 2016
: = SClmago Team
SCimago Graphica =
G 9 P '@ Melanie Ortiz 3 years ago
N\
Explore, visually Dear Shalini,
communicate and make : Thank you for contacting us. Our data come from Scopus, they annually send us an

sense of data with our
new data visualization
tool.

update of the data. This update is sent to us around April / May every year. Thus, the
indicators for 2019 will be available in June 2020. Best Regards, SClmago Team

—

Leave a comment

Name

4 of 7 2/15/2023, 7:49 AM



[ranian Journal of Electrical and Computer Engineering https://www.scimagojr.com/journalsearch.php?q=26712&tip=sid

Email
(will not be published)

The users of Scimago Journal & Country Rank have the possibility to dialogue through comments linked to a
specific journal. The purpose is to have a forum in which general doubts about the processes of publication in the
journal, experiences and other issues derived from the publication of papers are resolved. For topics on particular
articles, maintain the dialogue through the usual channels with your editor.

50f7 2/15/2023, 7:49 AM



Source details

Iranian Journal of Electrical and Computer Engineering SR 2016 o
Scopus coverage years: from 2004 to 2013 0.103
(coverage discontinued in Scopus)
Publisher: Jahad Daneshgahi SNIP 2016
®
ISSN:  1682-0053 0.561
Subject area: (Computer Science: General Computer Science ) ( Engineering: Electrical and Electronic Engineering )
Source type: Journal
View all documents > Set document alert |2 Save to source list Source Homepage
X

i Improved CiteScore methodology

CiteScore 2023 counts the citations received in 2020-2023 to articles, reviews, conference papers, book chapters and data

papers published in 2020-2023, and divides this by the number of publications published in 2020-2023. Learn more >

View CiteScore methodology >  CiteScore FAQ >




About Scopus

What is Scopus
Content coverage
Scopus blog
Scopus API

Privacy matters
Language

AAZERZRTT S
BEE AP IR
ERERBPXRAE

MpocmoTp BEPCUM Ha PYCCKOM SA3blke

Customer Service

Help
Tutorials

Contact us

ELSEVIER

Terms and conditions /1 Privacy policy 7

Copyright © Elsevier B.V 71 . All rights reserved. Scopus® is a registered trademark of Elsevier B.V.
We use cookies to help provide and enhance our service and tailor content. By continuing, you agree to the use of cookies 7.

& RELX



Firefox

~
A

-

Banks

'

LA Soe

Courses

Workshops & Blog

https://www.sid.ir/paper/283497/en#pointx

Old Version of SID.ir

- ﬁScientific Information Database

Hot Topics
Organization About Contact

ACECR

Chart

G Citations
' References

Related Journ:
~ Papers

Related Semin
Papers

& Related Plans

20f5

mormation Journal Paper
=l

Tile  SURFACE DISCHARGE CURRENT
PATTERN PROPERTIES OF PORCELAIN
INSULATOR SPECIMEN ON VARIOUS
PRESSURES

Author(s)WALUYO - | SINISUKA N.I. | SUWARNO - | DJAUHARI M.A.

Keywords DISCHARGE CURRENT HARMONICS NON-LINEAR PORCELAIN SPECIMEN

PRESSURE

Abstract This manuscript presents the patterns of surface DISCHARGE CURRENTs due to PRESSURE
influence on the porcelain insulator specimen. It was subjected by the high voltages in a
hermetically sealed chamber, where the PRESSURE could be adjusted and measured
simultaneously. The applied voltage and DISCHARGE CURRENT waveforms were recorded by a
storage digital oscilloscope, transferred and saved to a computer. The DISCHARGE CURRENT
waveforms were analyzed by using FFT, correlation coefficient and principal component
analyses.The yielded DISCHARGE CURRENTs were in intermittent conditions. After the
fundamental, the second highest HARMONICS was third. The DISCHARGE CURRENT amplitude
increased significantly as the PRESSURE reduced. The characteristics between DISCHARGE
CURRENT and applied voltage magnitudes were more extremely NON-LINEAR as the PRESSUREs
reduced, especially they were lower than the atmospheric PRESSURE. The discharge breakdown
voltage increased as the air PRESSURE rose. It required a voltage magnitude threshold to be
discharge.Almost HARMONICS had the negative correlation coefficients on the PRESSURE,
except the THD which had 0.45. The increasing THD was more dominantly caused by the
increasing first HARMONICS which was slighter than the increasing remaining HARMONICS.
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Surface Discharge Current Pattern Properties of
Porcelain Insulator Specimen on Various
Pressures

Waluyo, N. L. Sinisuka, Suwarno, and M. A. Djauhari

Abstract—This manuscript presents the patterns of
surface discharge currents due to pressure influence on the
porcelain insulator specimen. It was subjected by the high
voltages in a hermetically sealed chamber, where the
pressure could be adjusted and measured simultaneously.
The applied voltage and discharge current waveforms were
recorded by a storage digital oscilloscope, transferred and
saved to a computer. The discharge current waveforms were
analyzed by using FFT, correlation coefficient and principal
component analyses.

The yielded discharge currents were in intermittent
conditions. After the fundamental, the second highest
harmonics was third. The discharge current amplitude
increased significantly as the pressure reduced. The
characteristics between discharge current and applied
voltage magnitudes were more extremely non-linear as the
pressures reduced, especially they were lower than the
atmospheric pressure. The discharge breakdown voltage
increased as the air pressure rose. It required a voltage
magnitude threshold to be discharge. Almost harmonics had
the negative correlation coefficients on the pressure, except
the THD which had 0.45. The increasing THD was more
dominantly caused by the increasing first harmonics which
was slighter than the increasing remaining harmonics.

Index Terms—Discharge current, harmonics, non-linear,
porcelain specimen, pressure.

I. INTRODUCTION

OVERHEAD transmission or distribution lines are widely
used in present power system to transmit electric
power from generation stations to customer points. Their
proper function largely depends on the insulation system
with the supporting structures [1]. The performance of
outdoor insulators, as main insulating materials,
is influenced by some parameters, one of them is
atmospheric pressure.

The study of flashover process very important for
electric power supply reliability, efficiency and
serviceability. The main events leading to flashover of
polluted insulators under service voltages are the
formations of conductive layer on the insulator surface,
leakage current surging with associated dry band
formation and partial arc development and arc propagation
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along the insulator surface eventually spanning the whole
insulator [2]-[7]. The third harmonic components of
leakage currents are indications of dry-band arcing rather
than a threshold value [8]. According to [9], the relation
flashover voltage and pressure is

Y_(r (;W:[ﬁj 1
Ve [Po] Dy M

Until now, m are various values, 0.31 upto 0.81. While
the theoritical value is 0.2. Little attention to temperature
during the experiment may be a possible reason for the
scatter of the value. This equation can be written as

Voom| 22
7 1 m(poJ 2)

0

It shows a linear relation between contamination
flashover voltage and pressure. It was stated that under
constant temperature, a 5% reduction in contamination
flashover voltage per 1 km of altitude is anticipated.

At high altitude areas, reduction of both temperature
and pressure occurs, so that it is necessary to evaluate
simultaneously the effect of both temperature and pressure
on contamination flashover voltage of insulators [9].

A flashover voltage increased asymptottically as the
pressure rose [10], [11]. Nevertheless, the flashover
voltage decreased parabollically as the pressure reduced
below normal condition. However, the impulse flashover
voltage rose linearly as the pressure increased [12]. The
dependence of line and substation insulators, which had
the range of pollution density from 2 to 14 uS at p/p, from
1 to 0.7, is approximately identical at various air pressure
[13], [14]. The flashover voltage increased as linear
logaritmic with pressure increased too [15].

Almost cited references discussed regarding magnitudes
of flashover or discharge voltages or their gradients. Only
few references discussed influence of pressure to flashover
or discharge voltages. It was minus in discussion
concerning the current patterns of discharge or flashover
on a insulator or specimen with the pressure influence.
Thus, it was necessary to investigate the discharge current
patterns on the porcelain insulator specimen and their
behaviours due to pressure change. The objectives were to
obtain the characteristics of discharge current amplitudes,
harmonic patterns and total harmonic distortions (THDs).
The patterns were presented by the harmonics. Finally, the
parameter behaviour on the pressure was obtained by
using the correlation coefficient and principal
component analysis.

1682-0053/11$20 © 2011 ACECR
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Fig. 1. The Schematic diagram of discharge current measurement setup.

II. EXPERIMENTAL AND ANALYSIS METHODS

The porcelain insulator specimen under test was given
one water drop of dried kaolin solution as artificial
pollutant for making lower threshold voltage magnitude.
The leakage length was 3 cm. It was tested in the
hermetically sealed chamber, where its pressure could be
adjusted and measured simultaneously. The pressure could
be enhanced by a compressor and reduced by a vacuum
pump. It was indicated by negative and positive displays
respectively on the digital manometer.

The measurements and recordings of discharge current
and applied voltage waveforms simultaneously used a two-
channel storage digital oscilloscope. The data were
transferred to a computer by using USB and saved in
softcopy forms. The waveform data were in drawing
(bitmap) and numerical (csv) files. The latters were for
further analyses. The schematic diagram of discharge
current measurement setup is shown in Fig. 1.

Moreover, the discharge current waveforms were
analyzed by using FFT (fast Fourier transform), to obtain
the harmonics spectra on some pressures. These
implementations used the Danielson-Lanczos method [16].
It was necessary total harmonic distortion (THD) to
quantify the waveforms of discharge currents. If a THD
closed zero, the waveform approached the pure sinusoidal
waveform, and vice versa. THD is defined as [17].

THD = E 3)

1

The relations among parameters were analyzed by using
correlation coefficient analyses, the derivation of
covariance matrix to represent the correlations among
parameters based on data [18], [19]. The component of
correlation matrix is correlated by

_ Cov(X,Y) @)
- c,.0,

Another way to assess among parameter correlations is
using principal component analysis (PCA) [20]-[22]. If a
set of data is presented in matrix X , the main algorithm
of PCA involves some steps.

First, determining the mean components of matrix X,
those are related by

1 n
X == x, )
[y
Second. determining covariance matrix using equation
of
C=x*Xx" (6)

Third, determining eigen values and eigen vectors of
covariance matrix using equation of
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Fig. 2. The discharge current characteristics on 27.7 kVmax and without
additional pressure; (a) discharge current and applied voltage waves, (b)
discharge current harmonics spectrum, and (c) V-I characteristics.

CO=20 (7

Finally, their scatters were plotted in two dimensions,
for first and second principal components. Thus, the
nearness of parameters indicates their correlations

III.RESEARCH RESULTS AND DISCUSSION

Fig. 2(a) shows the sample of the discharge current and
applied voltage waveforms, where the chamber was exactly
same as the room atmospheric pressure. The discharge
current was occurred in intermittent, so that it was not
continual. The applied voltage amplitude was 28 kV .
The discharge current and applied voltage magnitudes are
shown on the left and right sides. Fig. 2(b) shows the
corresponding harmonics of discharge current wave. As
important points of view, the fundamental, third and
fifth harmonics were 146 pA, 47 pA and 18 pA or the
percentages on the fundamental were 32.3% and 12.1% for
the third and fifth ones respectively. The THD was 75.8%.
The significances were third, ninth and eleventh
harmonics after the fundamental. Fig. 2(c) shows the
discharge current and applied voltage magnitude chart.
The property of discharge condition was in non-linear. The
average negative and positive critical discharge voltage
magnitudes were -25.24 kV and 24.93 kV, respectively.
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Fig. 3. The discharge current characteristics on 23.5 kVmax and -19 kPa for
applied voltage and pressure reduction; (a) discharge current and applied
voltage waves, (b) discharge current harmonics spectrum, and (c) V-1
characteristics.

Fig. 3(a) shows the discharge current and applied
voltage waveforms on the condition of 23.5 kV ,,,x and -19
kPa for the applied voltage amplitude and the pressure
reduction respectively. Fig. 3(b) shows the corresponding
harmonics. The fundamental, third and fifth harmonics
were 1797 pA, 816 pA and 291 pA respectively. The
percentages of the third and fifth harmonics on the
fundamental, significances, were 45.4% and 16.2%
respectively and the THD was 53.8%. Fig. 3(c) shows the
relation between discharge current and applied voltage
magnitude chart. The property of discharge was more
drastically non-linear than that the previous one. The
negative and positive averages of critical discharge voltage
magnitude were -22.45 kV and 22.04 kV respectively.

Moreover, Fig. 4(a) shows the discharge current and
applied voltage waves on 27.7 kV . and +19 kPa for the
applied voltage amplitude and the pressure addition
respectively. Fig. 4(b) shows the corresponding harmonics
and the fundamental, third and fifth harmonics were 228
1A, 109 pA and 124 pA respectively. The percentages of
third and fifth harmonics on the fundamental were 47.8%
and 54.4% respectively and the THD was 90.8%. The
significant amplitudes were fifth, third, seventh, sixth and
tenth harmonics after the fundamental. Fig. 4(c) shows the
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Fig. 4. The discharge current characteristics on 27.7 kVmax and +19 kPa
for applied voltage and pressure addition; (a) discharge current and applied
voltage waves, (b) discharge current harmonics spectrum, and (c) V-1
characteristics.

corresponding discharge current and applied voltage
magnitude chart. The property of discharge was
considerably less non-linear than that the previous ones.
The negative and positive average critical discharge
voltage magnitudes were -27.02 kV and 26.82 kV
respectively.

These figures indicate that the pressure had an
important role on an electrical discharge. On the
atmospheric pressure, the third harmonics of discharge
current was significantly dominant after the fundamental.
Nevertheless, the remaining odd harmonics were also
dominant, mainly eleventh, ninth and seventh harmonics.
First case was different from the lower pressure one, as an
example on 19 kPa under the atmospheric pressure. On the
low pressure, the third harmonics of discharge current was
more dominant than that the atmospheric pressure. It was
also the highest amplitude among remaining harmonics,
except the fundamental. The thorough discharge current
amplitude enhanced significantly, more than five times
from the first. The V-I characteristics was considerably
more non-linear than the first. The averages of critical
discharge voltage magnitude were considerably lower than
the first.

On the contrary, in the higher pressure, as an example
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Fig. 5. Discharge voltage magnitude versus pressure.

on 19 kPa upper the atmospheric pressure, the third
harmonics was significantly less than the previous ones
and the fifth harmonics. The discharge current amplitude
was significantly lower and the V-I characteristics was
also less non-linear than the previous ones. Therefore, the
role of low pressure is very important to create an initial
discharge. On the low pressure, the electron on the
insulator specimen surface was easier to be released (=
ionized) as subjected by a sufficient high voltage. This case
was also a representation, that if an insulator is installed
on a high land, where the atmospheric pressure reduces, it
will tend to be discharged, as an initial fail condition.

Fig. 5 shows the average of critical discharge voltage
magnitudes as function of pressure. The critical positive
discharge voltage magnitude would considerably rise as
the pressure increased. This case was similar as the
negative one. Therefore, the critical discharge voltage
magnitude would reduce as the pressure decreased to tend
to a vacuous condition. In a low pressure, it needed a
slightly low applied high voltage to discharge the
specimen, which meant that the electron tended to be
easier to discharge when subjected by a high voltage.

The third harmonics were usually dominant among
harmonics, especially on the low pressures, so that the
discharge currents were far away from the pure sinusoidal
form. These phenomena were indicated by discharge
current waveforms and the harmonics spectrum or high
THDs. Usually, the fronts of discharge current waves were
suppressed to the centre. After reach the peaks, the
waveforms were not suppressed. These cases indicated
that to be discharge, it required applied voltage
magnitude thresholds.

Those phenomena were suitable as the Vosloo’s
proposal, a leakage current just before discharge [23], as
shown in Fig. 6(a). If this wave is compared to the above
experimental results, or Fig. 6(b), those figures resembled
the proposed waveform theory.

Fig. 7 shows the positive and negative peaks of
discharge currents versus the pressure experimentally.
Actually, the peaks of discharge current, whether positive
or negative, were occurred in intermittent. So those, in the
experiment, the peak values were obtained randomly. The
discharge current peaks, besides depended on pressure,
they also depended on applied voltage magnitude,
pollutant, leakage distance, form factor, environmental
condition and so on. However, it was emphasized on the
pressure effects.
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Fig. 7. The positive and negative discharge current peaks vs. pressure.

The discharge current peaks would significantly
decrease as the pressure increased. The chart tended to be
fairly hyperbola, where the empirical equations are shown.
Therefore, the role of atmospheric pressure is very
important on the discharge current peaks. On the low
pressures, as high land representation of insulator
installation, the discharge current amplitudes will be
higher. For an example, if an insulator installation on 870
meter above sea level, the discharge current amplitude will
be around twice.

Fig. 8 shows the odd harmonics of discharge current
versus the positive and negative pressures. It indicates that
the harmonics would reduce significantly as the pressure
increased. The reducing phenomena were hyperbola.
Nevertheless, the slopes were different, where on the
negative values, they were more drastic than those on the
positive ones. Furthermore, the harmonics tended to be
constant values. Usually, the harmonics would be smaller
as the harmonics order increased.
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For further analysis, Fig. 9 shows the percentages of odd
harmonics to the corresponding fundamentals of discharge
currents versus positive and negative pressures. The charts
tended to very slightly increase. This case means that the
harmonics comparisons to the corresponding fundamental
would fairly constant as the pressure increased The third
harmonics were most significantly influenced by the
pressure. On the low pressures, they would increase
drastically as the pressure reduced. On the contrary, on the
high pressures, they would significantly reduce as the
pressure  increased. Nevertheless, the harmonics
percentages on the corresponding fundamentals tended to
be fairly constant. This case indicated that the harmonics
increased as a follower of the corresponding fundamentals.

Usually, the percentages of the harmonics on the
corresponding fundamentals were represented by THDs.
Fig. 10 shows the THDs versus both positive and negative
pressures. The THDs would increase considerably as the
pressure rose. This statement means that the fundamentals
would slightlier increase rather than those increasing
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remaining harmonics on the corresponding fundamentals
as the pressure increased.

The critical discharge voltages versus the pressures
experimentally are shown in Fig. 11. The pressure was
indicated by the digital manometer as positive, zero and
negative values. Nevertheless, due to Bandung city is 768
m above sea level in average, the actual pressures had to be
converted according to the pressure conversion table [24].

The critical discharge voltage would rise as the actual
pressure increased. It was more difficult to be discharge as
the pressure would be higher, and vice versa, as the
pressure was lower, it would be easier to be discharge. In
the real condition on sites, if a land of insulator
installation increases above sea level, an insulator is
relatively easier to be discharge or flashover occurrence
than that on a lower place.

The atmospheric pressure is one of the factors that
considerably influence the minimum flashover voltage of
insulators. The relationship between the critical flashover
voltage of polluted insulators and the air pressure was
cited on the references [9], [14], [25], [26] as (1). Based on
the sea level (0 meter), the actual atmospheric pressure is
101.33 kPa, so that m constant values were between 0.226
and 3.137, where m average value was 1.35. The exponent
m was the constant value of which characterized by the
influence of air pressure on the critical flashover voltage of
insulators and depended on the several factors and
parameters, including insulator profile, voltage polarity
and pollution severity [11]. The atmospheric pressure has
a definite effect on the AC minimum flashover voltage of
insulators or specimens.
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TABLE I
THE CORRELATION COEFFICIENTS OF DISCHARGE CURRENT HARMONICS, THD AND PRESSURE
HOl H02 HO3 H04 HO5 HO6 H07 HO8 H09 HIO0O HI1 HI2 HI3 HI4 HI5 HI6 HI7 HI§ HI9 H20 THD
P 1
HO1  -25 1
HO2 -23 .71 1
HO3 -19 .99 .68 1
HO04 .01 .69 77 .70 1
HO5 .08 .84 .50 .90 .62 1
HO6 .15 52 41 .55 74 .58 1
HO7 -07 44 18 A7 31 .54 44 1
HO8 -04 .50 .38 51 34 46 37 .39 1
H09  -11 .88 .61 .90 .62 .83 .50 .39 51 1
H10 -04 59 41 .61 43 .59 44 52 .68 .60 1
HI1l  -18 .68 35 72 37 75 41 49 28 .74 49 1
H12 -12 56 40 .57 43 52 44 46 42 45 .65 43 1
H13 -23 .53 27 .55 .29 .58 27 .59 31 .54 46 .74 34 1
H14 -35 .68 .50 .67 .50 53 45 28 .38 .54 46 42 78 33 1
H15 -31 .62 34 .64 33 .60 32 .55 34 .62 44 .63 .36 72 45 1
Hi6 -48 .61 41 .59 33 43 31 33 40 .53 49 46 .55 45 75 A7 1
H17 -35 .70 49 .68 46 .55 41 27 27 .64 33 .55 .38 .39 A8 066 45 1
H18 -54 57 46 .53 28 32 25 35 49 .50 A7 41 .39 .39 .57 A8 .82 A8 1
H19 -45 .62 .38 .60 35 42 .29 .16 25 .50 .28 41 32 21 .55 .50 52 75 74 1
H20 -52 .50 45 A8 37 .30 34 .26 37 41 A5 .39 A7 25 .58 .29 71 42 77 53 1
THD 45 -55  -40 -49 -20 -25 .07 02 -08 -3 -13 -20 -17 -18 -31 -25 -33 -32 -33 -30 -28 1
TABLE II
THE GROUPING TABULATIONS OF THE CORRELATION COEFFICIENT (CC) FOR THE HARMONICS AND THD ON THE PRESSURE
CC<-5 -.5<CC=s-4 -4<CC<-3 -.3<CC<-2 -2<CCxs-.1 -.1<CC=<0 0<CC<.1 .1<CC<2 2<CC<3 3<CC<4 4<CC<s
HIS8. H20 Hle, H14, HO1, HO03, HO9, HO07, HO04, HO06 B B THD
’ H19 H15,H17 HO02, H13 H11,HI12 HO08, H10 HO5

Table I shows the correlation coefficients among the
harmonics and pressure. The significantly influenced
harmonics were first, second, third, eleventh, thirteenth
fourteenth, fifteenth, sixteenth, seventeenth, eighteenth,
nineteenth and twentieth. Generally, these harmonics
would reduce as the pressure increased, and vice versa.
Nevertheless, the THD would increase as the pressure rose.
It means as the pressure rose, the discharge current
waveforms would tend to be far away from the pure
sinusoidal wave.

The highest correlation coefficient on the fundamentals
was third harmonics. Thus, the fundamentals most
significantly influenced the third harmonics, where the
correlation coefficient was 0.99. The discharge current
amplitudes were dominantly influenced by the third
harmonics. The second and third highest correlation
coefficients influenced by the fundamentals were ninth and
fifth harmonics, where the correlation coefficients were
0.88 and 0.84 respectively. Almost harmonics had the
negative correlation coefficients. Nevertheless, the THD
had positive correlation coefficient, namely 0.45. As the
pressures rose, the discharge current would be fairly far
away from pure sinusoidal waveform. Although like this,
the third harmonics would reduce as the pressure
increased. The increasing THD due to the rising pressure
was more dominantly caused by the increasing
fundamental as slighter than the increasing remaining
harmonics, although these harmonics increased too.

The tabulation for the table according to some groups of
correlation coefficients is listed in Table II. It shows that
the highest reciprocal influence on the pressure were 18th
and 20th harmonics, as under -0.5. They were followed by
16th, 19th and 14th, 15th, 17th harmonics where the
correlation coefficients lied on -0.5<CC<-0.4 and
-0.4<CC< -0.3 respectively. Furthermore, the 1st, 2nd,
13th, and 3rd, 9th, 11th, 12th harmonics were lied on

-0.3<CC<-0.2 and -0.2<CC <-0.1 respectively.

Although the 3rd harmonics were so fairly small effect
on the pressure, actually it had high values after the
fundamentals as the pressure reduced. This statement was
clarified by the PCA scatter plot in Fig. 12, where the third
harmonics (H03) were far away in opposition from the
pressures ( P ). The third harmonics would increase as the
pressure reduced, and vice versa. It is also revealed that
the far opposing parameters to the pressure ( P ) were the
first (HO1), seventeenth (H17), nineteenth (H19), sixteenth
(H16) and fifth (HOS5) harmonics. These harmonics were
highly influenced by the pressure reciprocally, where those
parameters would reduce considerably as the pressure
increased. These properties were also supported by the
correlation coefficients as shown above, where they had
high negative values.

The THD closed to the pressure, where it would increase
as the pressure rose. This means as the pressure rose, the
discharge currents would be fairly far away from pure
sinusoidal waveform. Although like this, the third
harmonics would reduce as the pressure increased.

Discharge currents were different from leakage currents.
The discharge currents had some unique properties, such
as the amplitude was dominantly influenced by air
pressure, intermittent occurrence, tended to be far from the
sinusoidal wave, high THD (usually more than 50%),
tended to be suppressed on the wave front due to the
thresholds. The second highest harmonic was the third and
its property was extremely non-linear. The discharge
current amplitude, including the harmonics, would rise as
the pressure reduce, tend to be hyperbola. On the other
hand, a leakage current amplitude was dominantly
influenced by high humidity and pollutant, occurred
in continual/stable, tends to be close pure sinusoidal, low
THD (usually lower than 50%), fifth harmonics as second
highest and fairly linear property.
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IV.CONCLUSIONS

Although the discharge current THD had very high
values when low air pressures, they would increase as the
pressure increased. These phenomena were caused more
dominantly by the increasing first harmonics which were
slighter rather than the increasing remaining harmonics,
although these harmonics increased too.

Almost discharge current harmonics had negative
correlation coefficients on the pressure. Nevertheless, the
THD had 0.45 of correlation coefficient. This means as the
pressure increased, the discharge currents were slightly far

away from pure sinusoidal wave.

The discharge currents had some unique characteristics,
such as the amplitude was dominantly influenced by air
pressure, intermittent occurrence, tend to be far from
sinusoidal wave, very high THDs (more than 50%), tend to
be suppressed on the front of wave, due to the threshold
values of applied voltage magnitudes, third harmonics as
second highest and extremely non-linear V-I
characteristics. The non-linearity would be more visible as
the pressure reduced.
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