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Plenary Speaker

Dr. Sumet Tantivejkul was born in Petchaburi Provinee of Thailand in 1939. te obtained his
Baccalaurcat Philosophie from the Academie de Montpelier. France in 1962 and quickly backed it up
with Diploma in Poelitical Science from Grenoble University, France in 1966, and a PhD) also in
Political Science from the Montpelier University. France in 1969, 1le is also holder ol Certificales in
Economic Planning as well as in Economic Development Instilute uwarded by International Publigue
Administration Institute, Paris (1973) and World Bank {1982). respectively.

In his official capacity, he served as the Seeretary-Cieneral of the 1eyal Development Projects Hoard
of'the Roval Kingdom of Thailand bfrom 1993-1999, e was also the Scerctary-General of the
National [iconomic and Social Development Board from 199:4-1996. e also held several key

positions as President of Petchaburi Rajabhat Institate Couneil, Chairman of the Clean, Open und
Transparent ‘Thailand Project. Chairman of the Thai Rice Faundation, Chaimman of Siridhorn 1r, Surmet Tantivejakul
International Environment Park Foundation. and President Thammasat University Council. Secretarv-CGeneral
Chaipattana Foundation
Sni Avuollaya Road,
Dusit, Bangkok,
Thailand

Due o his remarkable achievements he received several honors. some of them are: "Role Person of the Year 1994, Award for Qustanding
Civil Affairs Adminiostrator 1993, Plague of Honour for Excellence in Lovalty and HHonesty rom the Office of the Commission of Counter
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Corruption in 1997, His recent awards include: Oustanding Nativnal Figure in Feonomic e clopment in 1998, Father ol the Year 2008, as
well as the Award for "Best Human Relationships of the Year 20107 trom the Human Relation Sociely.

Dr. Sumet holds Honary Doctorate Degrees in Liberal Arts. Rural Planning and Development, {Community Development, Agriculturatl
Resources, Economics. Philosophy and Political Science from several universities all over Thailund. e is also highty decorated with Royal
Awards, the latest of which is the Knight Grand Cross (1iest Class) of the Most llustious Order of Chula Chom Klao, He is currently

serving as the Seeretary-General of The Chaipattana Foundation,

KEYNOTE ADDRESS 1

Prof. Saifur Rahman is the dircetor of the Advanced Rescareh Instilute i
Virginia Tech where he is the Joseph Loring Professer of electrical and
computer engineering. He also direets the Center for Eacrey and the Global
Linvironment at the University. 11e s a Fellow of the 111 and the editor-in-
chiclof the IEEL T'ransactions on Sustainable Lnergy, In 2010 he is serving os
the vice president for New Intiatives and Quireach for the 1EEE Power &
Energy Society and a member of its governing board. In 2606 he served as the
vice president of the IEEL Publications Board, and a member of the 161
Board of Directors. e is a distinguished lecturer of [EEE,

Professor Sailur Rahman
Joseph R. Loring Prolessor & Director
Virginia Tech Advanced Res. Inst,
; Arlinglon, VA 22203, USA
b

Smart Grid as an Fnabler for Distributed Generation

While central station clectric power plants have long provided the hutk of ¢leetricity in all industrialized and most developing countrics, the
traditional need for reliability of clectricity supply is now heing supplemented by the need Tor seeurity and environmental sustainability. As
many developing countries begin (o industrialize (w provide jobs and hetter Hving conditions o its citizens, the requirements for reliable,
seeure and environmentally sustainable supply of clectricity becomes paramount, While Tossil fuels i e been the primary sources ol
clectricity for the last one hundred years, their cost. uneven global distribution and elabal wartning potentiad we encouraging world leaders
1o look for alternatives in renewable solar resources. which are distributed. But distribuied weneration sources have their own challenges -
primarily intermittency. Many believe that the smart grid - due te 25 ifterent communication, sensin:: and control capabilities — will have
the ability to manage the load, storage and gencration assets in the pover grid o enable a Lirge scale inegration of distributed generation,

A smart grid will look more like the Internet. where information sbout the state of the wrid und it components can be exchanged quickly
over long distances and diverse networks, This will allow the grid integrtion of susiinable energy sources, such as wind, solar, off-shore
electricity. ete. for smoother system operation. But in order for this to be possible. the electric utility will lave to evolve and change their
ways of operation to become an inlefligent provider of these services. This lecture inteoduces the opera 2l chacacteristics of renewable
energty sources, and various aspeets of the smart grid - technelogy. standards, regulations wid duta securic which are needed to cttectively
integrate these sources of electricity into the grid. This lecture ulso adidresses the interptiss amung diseruted generation and storage.
conventional generation and demand response to provide an efticient operational strtegy I 0 - ceotext of the smart grid.,

e KEYNOTE ADDRESS 2

Mr. Chen Fangzeng
Lxecutive Vice President on
Renewable Energy and Smart

Girid Deployvment
Shanghai Municipal Electric
Power Company {SMEPC)

Shanghal. China

KEYNOTE ADDRESS 3
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Prol S. N. Singh, who was born on 5th September 1966, obtained his M. Tech, und Ph. (3, in
Electrical Lngincering from Indian Institute ot Technology Kanpur. in 1989 and 1995, respectively,
Presently. he is a Prolessor in the Department of Electrical Engineering, Indian Instituie of
Technology Kanpur, India. Before joining 1T Kanpur as Associate Prolessor, Dr Singh worked willy
UP State Electricity Board as Assistant Engincer from 8-8-1988 (0 13-6-1996. with Rookree
University (Now [TT Rookree) as Assistant Professor from 14-6-1996 to 1-1-2001 and witl Asian

{nstitute of Technology, Bangkok. Thaitand ax Assistant Professer from 2-1-2001 10 4-1-2003 . Dr : :
Singh received several awards including Young ngineer Award 2000 of Indian National Academy r _ )
of Engineering, Khesla Research Award of 11T Roorkee. and Young Engineer Award of CBIP New I
Delhi {India), 1996, Prol Singh is receipt ol Humboldt Fellowship of Germany (2005, 240073 and e ot
Oto-Monsted Fellowship of Denmark (2009110}, Professur S N,W.Vd'k' S!ngh
Department of IElectrical
Lngineering
fndian Institute of Technology
Kanpur
Kanpur. India

His rescarch interests include power system restructuring. FAC S, power system optimization & control. security analvsis. wind power, eie
Prof Singh is a Fellow of Institution ol Electronics and Telecommunication Engineers (12 1) India, a Senior Member of IEEE. USA. a
Fellow ol the Institution of Engineering & Technology (UK) and a lellow ol the Institution of Engineers {(India).

Prof Singh has published more than 320 papers in Internationalinational journalsiconferences. e has also written two books one on Electric
Power Generation, Transmission and Distribution and sceond is Basic Electrical I ngineeringe. published by PILL India.

Integrating Wind Generations to a Smar{ Grid Environment

Due e the increased interconnections and loading ol the network sith Liberization und ey ironmenial pressure, the power systems have
become complex and facing many challenges in their optimal, secure and elMicient vperation. Smart grid initiatives seem Lo provide
remedial measured to these problems by computational inteligence, automation, advanced measurcrients, and application of information
and communicalion technology (ICT). Several countries have already taken the first slep i the direction of smart grid by unbundling the
power system Lo bring compelition with the introduction of renewable cnergy sources. Future power system structure, operation, control and
management will be quite different from the existing one as it witl Toresee large market pliyers with direct involventent of consumers, more
renewahle energy sources and trading ot electrivity,

Wind power generation is emerging as one of the most successtul programs in renewable cnergy seetor. and has started making meaningtul
contributions to the overall power requirements in India and worldwide, Harnessing wind enerpy for electric power generation is an
important area of rescarch due to irreversible changes in the power system struceture, operition. manapement and ownership, Wind power
integration in the existing grid is one of the major concerns in the reeent vears due w inerensed penctrinion level of wind power generation
which will have a significant influence on the operation and conirol of power syslems, New 2rid codes are being setup by several countries
to specily Lhe relevant requirements (0 integrate the wind posser gencration in e existing clectric power system, The grid connection
regulations are (0 be developed in a more consistent and inernationally harmonized manner w bring the aceelerated growth, maximum
elficiency and to reduce the cost,

The main objective of this talk is (o discuss the major challenges in inteerating the wind power gencration in the smart grid environment,
The talk provides a platform to an in-depth discussion on the various chillenges wenl heie possible remedies in smart grid initiatives which
will benefit participants from academic and R&D institutions, engincers of utititics and policy makers.

KEYNOTE ADDRESS 4

Mr. Michiaki Uriu has been serving as Lixecutive Viee President and
General Manager of Thermal Power Generation Division in Kyushu
Electric Power Company, Incorporaled. as well as President and
Representative Direetor in two subsidiaries. including KYUDEN
ECOSOL CO., LTD.. sinee June 2011, He joined the Company in
April 1975 and used 1o serve as Managing Exeeutive Officer. Manager
of New Business Development Group, Manager of Linergy Market
Strategy Ciroup, Manager of Power 'rading Management Group,
Gengeral Manager of Environmental Aftairs Department, Exceulive
Officer, and General Munager ol Corporale Planning Department. Ve

obtained his Mnstcr's dcgrcg i_n lm_]us;rial J\-icchuniu:ul Lngincering N T
from Osaka University in March 1975, e e
Gieneral Manuger o Thern:al fower Generation Division
Kyush Eleet: o ower Cou, e,
|

A
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KEPCO's Efforts Towards Realization of a Low-Carbon Sociely

Global warming issues have been growing in importance as a problem shared by all hurankind. This trend calls for emission reductions of
greenhouse gases, which are considered (o be the cause of global warming. Kyushiu Eleetre Power's kevnote speech at the conference is
entitled "Kyushu Electric Power's Efforts lowards Realization of i Low-carbon Socicty” and introduces our approaches to "Efficient Use of
Linergy.” "Proactive Development and [ntroduction of Renewable Energy® and "Techtwlogival Development. all of which are main pillars
towards the actualization ol a low-carbon socicty. "Eliicient Use of Energy” focuses on ot company's enhanced cliicicncy ol thermal
pawer generation. "Proactive Development and Introduction of Renewable Energy™ deals with our efforts towards wind and photovolaic
power. biomass and geothermal pewer generation. while introducing our biomass pawer pensration rreect overseas and peothermal binary
power generation development. Finally, "Technological Development” focuses on owr sma!l isolated island microgrid verilication festing.
and smart grid verification testing. as well as our [ntelligent House project, which is our costomer-<iile scheme. In this conneetion. the
challenge we have sct (owards the development ol lithium-ion batieries whick are essential to the devclopment of 1V quick charging and

regular charging infrastructure as well us carbon reduction, i slso introdiced.
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12 July 2011

Komkrit Prasertwong and Sirichai Dangeam
Department ol Electrical Engincering
Srinakbharinwirol University, Ongkharak
Nakhonnavok, 26120

Thailand

Dear Author(s),

Subject: Status of your full paper submission to the ICUE 2011

1 am pleased o inform you that your full paper titled *A Design and Construct an Electric Circuit to Emulate Power System
Oscillation in Tie-Line Systems ([CUE-109)" hus been accepled for oral presentation in the upcoming International
Conlerence and Utility Exhibition 2011 on Power and Energy Systems: Issues and Prospects for Asia (1CUE 2011). This
conference will e held during 28-30 September 2015 at Amari Qrchid Pattaya Hotel, Pattaya City, Thailand. You will be
informed of your session assignment through vour registered e-mail address in due course.

For inclusion in the oral presentation schedule and conference proceeding, kindly process your copyright transter form (see
attached) and the puyment of the registration lee of at least one of the authors. Kindly note that only papers with at least onc
registered author will be considered lor inclusion in the presentations and the proceedings (notc: each author is allowed to present
a maxinumn of two (2) papers only). You may fill-up the attached registration form and submit your proof ol payment (o us either
by email or by fax. The deadline for earlp-bird registration is on the 22" of July 2011, When sending your proof of payment
please indicate your reference code (please see above) and its title. (Kindly ignore this registration reminder if you have alrcady
processed your registration with us.)

Also, please take this gentle reminder that your accommodation in Paltaya is not included in your registration fee. owever, the
ICUE 2011 organizing committee was able o arrange alTordeble room rates at Amart Orchid Pattaya Hotel especially offered for
its participants. Please use the special hote] reservation form should you choose 1o stay at the Amari. Their contact details are
also available in the form. Should you have any difticulty in sending the hotel reservation form, please dou’( hesitate o notily us
s0 that we could help follow-up for you.

ICUE 2011 will cover academic, technical, economic, social and political dimensions of electric encrgy utilization and
management that aims for Asian sustainable development. [t is envisioned that ICUE 2011 will bring together practicing power
engineers, policy makers. cnergy prolissionals, rescarchers and many others with interest in power and energy field, so this event
is for you.

We are looking forward to seeing you at e conference.

Sincerely,
-7 £

I,'\' / /

i/ .
n oA p
u’% L ¥ S e

Weerakorn Ongsakul, PhD
Lonference Director
HCLLE 2011




A Design and Construct an Electric Circuit
to Emulate Power System Oscillation
in Tie-Line Systems

K. Prasertwong, and S. Dangeam

Abstract--The research is to study and design an clectric
circuif to emulate low-frequency oscillation in power transmission
lines. The simulated signal is analyzed by Prony analysis to
identify frequency and damping ratic. MATLAB program and
Dynamic System Identification Toolbox are used to simulate and
identify the oscillation informations. The results is analyzed
found that the oscillation frequency and damping ratio
corresponding with designed values. Furthermore, a designed
electric circuit will be used to implement low-frequency
oscillation signal, which known frequency and damping ratio.
These oscillation data will be used to verify correctness of the
real-time algorithm to monitoring frequency and damping of
power transmission lines in real-time cvent.

Index Terms--Damping ratio, inter-area oscillation, power
system oscillation, power system stability, Prony analysis.

[. INTRODUCTION

L frequency oscillations are generator rotor angle
OWosciIlations having a frequency between 0.1 — 2.0
Hz. The low frequency oscillations can be classified as local
and inter-area mode. Typically, the frequency rang of local
mode is | — 2 Hz and of inter-area mode is 0.1 - 1 Hz [1], [2].

Inter-area mode is more harmful than local mode. In
Thailand had been installed a system called “PSGuard™ to help
the operator to detect and counteract power system instabilities
[3]. The frequency of oscillations is identified and determined,
as well as their damping. This information enables the power
system operators to swiflly take well-informed decisions and
counteract potential instabilities. Operators can thus avoid
potential cascade tripping and system islanding.

[n this work intends to construct a circuit to gencrate the
low frequency oscillation signal to use in power oscillation
monitoring  system. Power oscillation monitering is the
algorithm used for the detection of power swings in a high
voltage power system [3]. The algorithm is fed with selected
voltage and current phasors. By processing these input
phasors, it detects the various swing (power oscillation)
modes. The algorithm quickly identifies the frequency and the

K. Prasertwong s with the Department of Llectrical Linginecring.
Srinakharinwirot University, Ongkharak, Nakhonnayok, 26120 Thailand {e-
mail: komkrittidswu.ac th)

5. Dangeam s with the Department of [Ilectrical Engincering,
Rajamangala University of Technology Thonyabuori, Pathumthani, 12110
Thailand {e-mail- d_sinchaiihotmail com).

damping of swing modes,

In this paper, we propose a circuit to create oscillation
signal for developing the power oscillation monitoring
algorithm to tdentify frequency and damping ratio in real-time.

The paper is organized as follows. In Section II is devoted
to the design mcthodology. Section 111 presents simulation and
experimental results. Finally in Section [V discusses some
conclusions and future work.

I1. DESIGN METHODROLOGY

A circuit used to design in this paper shows as Fig. 1. After
the switch S is closed, [4] the current in the circuit is given by

171,
HYS——— ¥ (1)
2
84 s+
L°LC

Fig 1. R-1-C circuwit.

We known that, the standard second order transfer function
[5] given by
2
(oﬂ
H{sy=— -—2—— (2)
5+ 2,y + @)

The relation between R-L-C values, damping ratio ¢, and

undamped natural frequency @, given by define the

M

denominator of (1) and {2} equal as follow
. 1 _ 2., 2 N
ST —us 4 e 5T+ 2w, s+, {3)

Then, it gets the relation,

220, )

and



(5

Assume we want to create the oscillation signal frequency
f; = 0.5 Hz and the damping ratio ¢ =0.1. It can be find R-L-

C values as the following steps.

Step 1: Calculate the damped natural frequency @,

Wy =28y (6)
Step 2: Calculate the undamped natural frequency m,
,
w, = ¢ 5 (7
I-¢
Step 3: Caleulate the R-L-C values from
R=20w, L= ?C (8)
Cow

g/}

From (6), (7}, and (8) we can calculate L and C as shown in

Tables [, 11, [T, and [V.

TABLE |

CALCULATE L AND C WHEN DEFINE fd L& ANDR
a 4 R L e
(H2) 5 () tH) {¥)
0.l 0.0l 10 795.7349 0.0032
0.1 0.1 10 79.1786 00317
01 0.3 10 253040 0.0911
0.1 0.5 10 137831 0.1378
05 0.0l 10 159.1470 00004
03 0.1 0 158357 0.0063
0.5 03 10 3 0608 0.0182
0.5 05 10 27566 00276
1o 0.01 W | 795735 0 0003
10 0.1 10 R 00032
10 0.3 10 2.5304 0 0091
1.0 e 0 13783 0.0138

From Table I, we sce that I’ we want to increase the

damping ratio, it should be decrease both the inductance and
increase the capacitance.

TARLL

CALCULATE L AND U WHLEN DEFINE _f(; 4 (; AND R
0 ¢ R L C
{17 ) (1 ()
0.1 2.0l 10 795.7345 0.0032
05 0.0l 10 159.1470 0.0006
1.0 00l 10 79.5735 0.0003
0.1 0.1 10 79.1786 00317
0.5 0.l 10 15.8357 0.0063
L0 0. 10 79179 00032
0.1 03 10 253040 00911
th.5 03 10 5.0608 00182
19 0.3 10 2.5304 00091
0.1 iE 10 13,7831 0.1378
05 03 10 2.7566 00276
L& 05 CH 1.3783 0.0138

(2]

Table It shown that, if we want to increasc the oscillation

frequency f,and maintain the damping(,

decrease both inductance and capacitance.

TABLIZTH

we  must

CALCULATE L AND C WHEN DEFINE f; & AND R

.)(d C: R L C
(12 (€2} (th {r)
0.1 .ol i 397 8675 10064
0.5 0.0l 5 7%.3715 0013
1.0 LA | 5 397867 0.0006
01 0.1 5 39,5891 0.0633
05 1 5 79179 00127
1.0 01 5 3 9589 1.0063
1 0.3 5 126520 01822
3 03 1 5 _ 25304 00364
1.0 03 5 - 1.2652 00182
1 05 5 68916 0.2757
15 ] 5 1.3783 (.0351]
1.0 0.5 5 68y 00276
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Table IV shown that when R increase and we want to
maintain both the frequency and damping ratio we must
increase both L and .

TABLE IV
CALCUTATE L AND C VALUES WHEN DEFINE [y, AxD R
f4 ¢ R I. C
{Ha) ) (t1) (k)
0.t 001 | 1000 79573 12
s 001 | 1000 15915 B
1.0 0.01 1000 937 3
4N ] 0.1 100 FulT e
0.5 0.1 HInG |583 63
[R] 0.1 [Sula4 791 31
0.1 03 1000 2530 310
05 03 1000 506 182
Lo [ 03 | tovo 153 91
ol 05 [ 1000 1378 1400
0.5 0.3 (N 275 P 275
1.0 .3 1000 137 137
L2 : .=
1L1LRL
L1 ZLIRZ
L - — 3L2R1,
A a1282}"
0.9 \\_ :
Y L1=2 H, R1=t Ohm
Toa S i
T A x !
g 07\ L2=4H, R1=1 Chm i
g A N I :
gos S i 4
[ \ T 'J-'
05 e Wi L1=2 H, R2=4 Ohm
T s
B A i T
D ."‘ll Sl _Y___; = _
D3 L2=4H,R2=4 Ohm T - _
P ——d L - B FRET .| %
001 002 003 004 005 006 007 008 009 Ot 041

C {Famd}

Fig. 2. The oscillation Mequency versus the capacitance.




Frem (6), (7), and (8) we can plot relation belween the
frequency of oscillation, the damping ratio versus varying (,
L, and R as shown in Figs. 2, 3, 4, 5. 6, and 7.

Figures 2 and 3 shown that when C increases the frequency

of oscillations will decreases and the damping ratio will
increases.

0.45- — ; s
|[ 1.L1,R]1
04- Pomeees ZLLR2
2Rt
0.35; MR RO T sk
: % )
0.3 \ L L2AM RZA 0N
=] i ; G =
B 025 L
2 L
& .- »
E ozl
o) . 5
8 L
015 g L2=4H,RL=1 Chm  +
e L1=2 H, A1=1 Ohm
o1 - 7 o e
i I ¥
005/ =T T e
foz :
0 - 1 s H o pEST- Ma— L _ F £
o 00f 0.02 003 004 005 005 007 008 00% 01

€ {Farad}

Fig. 3. The damping ratic versus the capacitance

When L increases as shown in Figs. 4 and 5, it will both
decrease the frequency of oscillation and dumping ratio.

e ; B e .
’7 1:C1,R1‘ ‘
g | z1R2!
| - 3C2R1
3 P 4:cz,a2|‘
1 | g
o ! C1=0.001 F, R1=5 Ghm
z 4 s
= 0B ;| /
E y C1=0.001 F, R2=10 Ghm
T \F 4
[=
g, 0.6 \\/
w | \\
0.4! T
C2=0.03F,RIsSOhm = " - .- _
By e _C2=0.03F, R2=10 Ohm
L | .'
R B G . A O T T
0 50 100 150 200 350 300 350 400 450 500
L {Henry}

Fig 4. The frequency versus the inductance.

Damping ratio
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02y | 4CiR2
[ C2=0.01 F, R2=10 Ohm
e
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— i
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/ = |
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Fig 5. The damping ratio versus the inductance.

Figures 6 and 7 shown that when R increases the frequency

of oscillation will dccreases and the damping ratio will
increases.
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— 11101
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Fig. 6. The frequency versus the resistance.
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Fig 7. The damping ratio versus the resistance
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I SIMULATION AND EXPERIMENTAL RESULTS

Ringdown program. Figure 10 shows the oscillation signal

which corresponding to Fig. 9.
A Case I R=I6I3 R L=19.07 11, C=3375uF, V=30V,

[n this case, the circuit in Fig. |, we choose R=1.613 k{}

L=19.07 H, C=3.375 puF, and V=30 V. v ' T
By using (1) and step function in MATLAL, the resistor 10 W :
voltage of the circuit can simulate and gives the resull as /
shown in Fig. 8. g ! \ i
kg l : .
14 : W : .
12 /\. ) g ¥ I I|
1 lll ! ; 2k P =
i N N
. s“ ! . 7 bk ek vl | / 5
g‘ Gili III i “l _rI
g 4l | i
B G e
3 r |II (/_x\ ) 425 0.2 015 Q1 005 _nmé](s} 005 01 015 D2 025
- | / o s TR MR
! / : Fig. 10. Lxcel data file gets from oscilloscope
N -2 '\I\ Ja"
4 v/ In Fig. 1¢ when we use Ringdown Tools to identify (times
I T U T duration 0 — 0.1 s) the frequency of oscillation and damping
¢ 002 0br 006 O'Osm[:ts} T BN fue TdF MR ratio found that the frequency of oscillation £, =17.64 and
Fig. 8. Voltgae drop al resistor B

damping ratio {=0.3539. [t was seen that in Case I, the
simulation result nearly to the experiment result.
When use Ringdown analysis tools [6], [7] to identify the
frequency of oscillation and damping ratio of Fig.8 found that
the oscillation frequency

f,=1866Hz and damping
ratiod =0.3392.

B. Case H: R=] 42 k{2 L=39.1 H, C=6.1 uF, V=30V,

[n this case, the circuit in Fig. 1, we choose R=].42 kQ.
L-39.1 H, C-6.1 gF, and V=30 V.
From the circuit in Fig. 1, choose the parameters the same as
Fig. 8 after closed switch S using oscilloscope measures

By using (1) and step function in MATLAB plotting the
voltage drop at resistor the result shown in Fig. 9.

simulation result versus the oscilloscope result, it seen that the
frequency and damping ratio quite differ, Using Ringdown

tools to identify the simulation curve found that f, =9.9 Hz
Tek Ju M Pos: 0.000s TRIGGER and g:0276 but in the oscilloscope curve gets ,{“f =8.276
Type Hz and £ = 0.404 . It is possible that parameters of circuit not
Fdge the same as the simulation values.
> Source 1 o i -
CH ‘
\ L
8 s
Slope N
Pising & .’:' III'| \‘ Oscilloscope
S |H . /
Mode & 4] W -
Nuorrnal % : v
g 2';* I'. "
Coupling 3 r (I / e,
0 I\I \t'l. ; "\\‘“ d’__,::
M 50.0ms b n g
9-May-11 15:41 Z \ e At
¥ \"/ I
Fig. 9. The resistor voltage signulzﬁ%t;{ir)um oscilloscope. { Textronix 108 0 005 o1 615 0z =

Q.25
Time (5}

Data filc obtained from oscilloscope used to identify the
oscillation frequency and damping ratio by MATLAB-based

Fig. 11 Comparison between the oscilloscope and simulation result.



C. Case HI: R=245.702 L=19.07 H, C=3.375 ", V=30 V,,

In this case, we choose R=245.7 ©, L—=19.07 H, C 3.375
HF, and V-30 V4. Plotting the simulation result versus the
oscilloscope result, Using Ringdown tools to identify the
simulation curve found that £, =19.80 Hz and £=0.053but

in the oscilloscope curve gets f,; = 122.66 1z and{ =06.013.

The identified result quite differ may occur from selecting
range of data to identify or some mistake in Ringdown tools,

25 — S
Simulation ‘
2z !
!
15" %
i lf \ Oscilloscope
g 1y i F }% rd ,.-/ \\ |
g | iSNS A
'g ek I'.k I;'II,J( \"\‘. a.'"f L \‘n
= | / [ et 'y
g 0 lllll"l f.'ll "lf ““| \‘.\ .ral / ! "\ \\'\
0 | 3 4 i
! I .
£ g5 1 i ! ‘*w/ \
1 i Y i
Y i ! \
: i Voo i
1 W \ / 1
| o
15+ ! f'f
b \/
T
i} 0.02 004 0.6 0.08 0.1 0.12 0.14

Tirme (5}

Fig. 12. Comparison between (he sesult from simulation and oscilloscope

IV. CONCLUSIONS

This paper proposed a methodology to design the circuit to
generate a signal to emulate low-frequency oscillation in
transmission system. This circuit will be used for testing the
algorithm which use to identify the frequency of oscillation
and damping ratio.

Future work, it should be investigate the complex systems in
relation of the frequency of oscillation, damping ratio,
resistance, capacitance, and inductance in the transmission
system. And also setting up the real-time measuremenl of the
current and voltage and developing the algorithm for identify
the frequency of oscillation and damping ratio.

The basic understanding of the frequency of oscillation
and damping ratio will be benefits to controlling the damping
of the power transmission system.
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