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Content

Introduction

Paper structure o
) =N

Key issues

Submission, and review process

Examples

AN A

Ethics principles

H. Bevrani University of Kurdistan 2/100

Introduction

Why Writing a Paper?

&8
Js
Q

J
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o Get an education degree

o Get a scholarship, a fund, a prize
p p f}
AN

o Get promotion

N
>

o Improve your CV

s

o Become known as an expert in an area
o Share discoveries
o Document/protect the research achievements

o Supporting the Development of a team, university, country ...
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Publication Types

] A Fact!

1- Academic report, Thesis

2- Conference

[ original contribution
(finished stage)

3- Journal/Transaction, Magazine

>
£ Survey |
4- Book chapter 2 4 i - ‘,%
E;:_ Conference papers ——>{ Transaction papers F / Technology review |
2 — [ A
5- Book kS y Tutorial |
T Original contribution )
9 (preliminary stage)

—> Magazine papers
L Book/book chapter

Maturation of knowledge
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o A poor research leads to a poor paper

o A good research may lead to a good paper ( or may not!)

v Some skills are needed:
Correct Reading, Well Writing, Language, Journal Selection, ...
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What is a Good Paper? | Academic Paper: Elements

o Itis easy to read and understand , )

Elements according to importance
o It describes a problem with a clear contribution and work effort/amount:
o Itis timely

o Itis well-presented and properly formatted

o Itis Verifiable

H_Bevrani University of Kurdiston 7/100 H_Bevrani University of Kurdiston 87100

Academic Paper: Format | Academic Paper: Format

Careful formatting and good presentation shows respect and o Diagrams, figures and tables:
appreciation to the reviewer/reader

gradient
limiter

Q (By J. Holtz)

- | X
L Simple, concise: beautiful! J Bad presentation originates rejection! ]

o Follow the journal format

o Use standard nomenclature, acronyms, and jargon

o Check spelling and grammar
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Academic Paper: Style ‘ | Academic Paper: Style

Most students believe making something complicated%more o Keep the complexity to the minimum necessary

scientific value. o Order ideas in a logic way (tell the “story”)
" o Support the “story” with clear diagrams, tables and figures
14122 o Be clear and concise
80 SOC
60 W
40 Iy
SOC=95% *  SOC=95
_a FR SO
E E—z -— . —>
g -4 %
““Make everything as simple as possible, but not simpler.” E N K \%‘:‘(‘;‘;"s*"'*
. . g - SOC=5%
- Albert EInSteIn 350 300 -250 -200 150 -100 50
eal
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Academic Paper: Structure

Title, Authors, and Affiliation

| Title, Authors, and Affiliation |

Abstract and Keywords ‘

‘ Introduction, Background ‘

Methodology ‘

Results, Analysis, Discussion ‘

Electrical Power and Energy Systems 54 (2014) 244-254
Contents lists available at ScienceDirect N
-
Electrical Power and Energy Systems R
SYSTEMS

journal homepage: www.elsevier.com/locate/ijepes

Virtual synchronous generators: A survey and new perspectives

Summary and Conclusions ‘ Hassan Bevrani *"*, Toshifumi Ise®, Yushi Miura®
*Dept.of Eecrical and Computer Eng. Universiy of Kurdistan, PO Box 416 Sanandj, Iran
" Dept. of Electrical, Electronic and Information Eng., Osaka University, Osaka, Japan
Acknowledgment, Appendixes ‘
‘ References ‘
¥ Bewrani Universityof Karistan PPy ¥ Bewrani Universiy of Kadistan Py
Title Example 1

o The Title may include:

Keywords, application, and descriptive terms

o The Title should be:
» Clear and attractive
» Short but informative (around 10 words)

» Avoid wasted/redundant words

» Be careful with using: “A novel...”, “Next generation...”, “The

best...”, etc.

H. Bevrani University of Kurdistan
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“Molecular mechanical models for organic and biological systems
going beyond the atom centered two body additive approximation:
aqueous solution free energies of methanol and N-methyl acetamide,
nucleic acid base, and amide hydrogen bonding and chloroform/water

partition coefficients of the nucleic acid bases”

X
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Example 2

Example 3

Ux{ﬁ
Exploring Julia's Potential ﬁé(r Gridé orming
Converters) Simulation and Cont ol@ a High-Level
Language

&

Grid-Forming Converters Simulation and Control
Using a High-Level Language: Exploring Julia's
Potentials
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Review on Wide-Area Damping Control for Power
Systems with Renewable Energy

U

Wide-Area Damping Control in Renewable Integrated
Power Systems: Achievements and New Challenges

H. Bevrani
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Example 4

Keywords

Enhancing Robustness in Grid-Forming
Converter Controllers: A Kharitonov Theorem-
based Framework with Improved D-Stability
Considerations

Rebwt Taning o} G
i e Grid-Forming
Converter Contro! ”(A Kha{\lton?v Theoremg
And based—Ffamewefk—wrt-h—lmpmedD Stability cospt
onsi .
O

Robust Tuning of Grid-Forming Converter

Control System Using Kharitonov Theorem And
D-Stability Concept
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» Most significant
» Most relevant

» Few (5to 7)

» Alphabetical order

H. Bevrani University of Kurdistan 20100

Abstract

Example 1

o Short in one paragraph (150~300 words)
o Summary of the subject and outcome

o Problem, objective, methodology
o No abbreviations, references, equations
o Correct (no error!)

H. Bevrani University of Kurdistan 21/100

YOU SAID
TO DO AN
ABSTRACT

Abstract— This proposal presents a robust tuning
approach for the controller of a grid-forming converter
(GFM) by employing the Kharitonov’s theory and the
generalized D-stability technique. The Generalized D-
stability method is utilized to determine the optimal
values of each coefficient in the conventional control
system while maintaining the integrity of the existing
controller. As a result, the complexity of the control
system remains h d from a technical standpoint,
and there are no additional costs mcurred from the
economic perspective. Experi 1 ev are
conducted to assess the effectiveness of the proposed
approach. The results demonstrate significant
improvements in the performance and robustness of the
GFM controller.

Index Terms—Robust control, grid forming converters,
kharitonov theory, industrial applications.
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’ Continue

Example 2

e Khoiteyove’s thearon
ir ged A= Birdh dhedoms i
B 018 crebisg et o
Contro L 1H0m PORAISE it the.prisants o)
M syreem perturbating. Then,

Abstract— This proposal presents a i
Cay bR approach for the confrol system of a grid-forming (GFM)
a.X converter by employing the Kharitonov’s theorem and

an_improved D-stability technique. The Kharitonov’s
p:c;:::im‘;n{ﬁ’l%;;::lng theorem is used to find the family of x_all stabilizing sets of|
; GFM control system parameters in the presence of|
system perturbations. Then, the improved D-stability
method is utilized to determine the optimal parameters
$ values set without changing the framework of the

1" géeralized D-stability techniqueN¥he Generafized D-
stabilty method,is tlized p determine ‘the optimal

Mﬂm&mﬂ&m the existing

controlief. As a result, the 'hhe control
system remains
and there are no ldllltlonal cnsm mcllrred fro the
cconomic I7l‘k.r'e
to assess the of the proposed
apprn:ch The results demonstram significant
in the of the

GFM conrmn:.s <ranibig ond puwm—me

ey’

porameters

existing control system. As a result, the structure

there are no costs incurred from the
perspective. An experimental evaluation wlﬂl various
test scenarios is to assess the of|
lhe prnposed approach. The results
impr in the
converter control stability and performance.

of the GFM

Index Terms—Robust control, grid forming converters,
Kharitonov theory, industrial icati D-stability.

lmiex Terms—Robust control, grid forming cnnvenm,
Kharitonov theory, industrial applications, > _ tail) L@
)
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ABSTRACT

Low-frequency oscillations (LFOs) pose a significant challenge to the dynamic performance of
power systems with high-ratio renewable energy. The problem of inter-area LFOs has become a
critical issue in interconnected power systems. In recent years, wide-area damping control (WADC)
has been widely studied in suppressing inter-area LFOs in power systems with renewable energy.
This paper aims to provide a broad overview of critical technologies related to WADC based on
wide-area system (WAMS). First, the general framework of WADC of the power
system with renewable energy is introduced. Second, the key issues of wide-arca damping
controllers are discussed in detail. Subsequently, the different design methods of wide-area

damping controllers are summarized and compared: offline and adaptive. Finally, the challenges
and prospects of WADC are highlighted. It is anticipated that this paper will provide a timely and
useful overview to the researchers of WADC in power systems with renewable energy.
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Continue ‘

Example 3

ABSTRACT high punestation o

Low-frequency oscillatigns (LFOs) pose a significant challenge to the dynamic performance of
power systems with @ renewable energy. The problem of inter-area LFOs has become a
critical issue in interconnected power systems. In recent years, wide-area damping control (WADC)
has been widely studied in suppressing inter-area LFOs in power systems with renewable energy.
This paper aims to provide a broad overview of critical technologies related to WADC based on
wide-area measurement system -W-AMS)- First, the general framework of WADC

,d(-the—pewer
: i w . Sistem 1 OV
is introduced. Second, thedﬁy sugs (ﬁt}' Wi -a.réa damping

OB %n@ gu A BN anel oAl Aa:rf)ﬁ
controllers ag dlscus‘:‘ed in et;i‘r Subsequently, the differentydesign methods 0)/ %vide-area
damping controllers are summarized and compared:—offline-and-adaptive. Finally, the challenges

and prospects of WADC are highlighted. It is anticipated that this paper will provide a timely and

useful overview 4e the mﬁam]f;s of WADC in power systems with renewable energy.
avv  peSeanch werks

Abstract In order to enhance frequency and active power control performance, this research proposes a decentralized approach
o frequency regulation for microgri approach employes the Kharitonov method to design of a i
ntegral (PI) controller. The PI controller is made expressly to deal with the uncertainties and disruptions that are frequently present
in power grid operations. The PI controller successfully mitigates system risks by demonstrating strong stability through the

lication of the Kharitonov approach. Additionally, depending on the expected system performance, this work uses Bayesian
optimization to choose the best parameters from the Kharitonov soluti ily. In decentralized frequency regulation, the
Kharitonov approach combined with Bayesian optimization presents a viable framework for robust-optimal parameter selection.
‘The efficacy of the suggested method in attaining stable frequency regulation in microgrids is demonstrated.

Keywords: Kharitonov theory, optimal control, frequency control, robust control, Bayesian optimization.
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| Continue ‘ Example 4
hN . - - - - . - . - e
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cppert um% gid-Fermbg (GEM) Guvortrg.

1 to enhance frequency and active power control performance, this research proposes a decentralized approach Fov fuwer 5"4
<o frequency regulat? issogsids. Th d approach itonov method to design ofa robust proportional-
integral (P1) controllerThe PI controller is made expressly to deal with th i d disruptions that are t
in power grid operations. The PI controller successfully mitigates system risks by demonstrating strong stability through the
applicaton of the Kharitonov appraach; Additionall, depending on the expected system performance, tis work uses Bayesian
optimization to choose the Buf parameters ﬁnn::%l(hmmnov wlmi? family. In decentralized frequency regulation, the

Kharitonov approach combined with Bayesian optimization presents a viabje framework for robust-optimal pammeter/\selection.

g g 5 Ay S 93 40

(s (6255 4 o (5 cledal 355 43 0T 5) 35 oL 5 4y ananss (6315 4o B (ko U558 (535 IS 003 o s 3 1Sy
2 e S oy ol dgr SRS (5555 o e 53 23S o)Ll ws ST U8 (58 e S g lolid e J 28 >

The efficacy of the suggm;&mhod in attaining siabje ﬁrqucncy regulatign in mcmﬁdl is demonstraged. A <3505 4D 4358 93,5 B> 5 0t LIS 03,8 S 41 0l on U iy S (5055 Bl S 0 Ll s Lot b
props rebupy oA Cechel, GFM s, ewm . b o i s S paetr 5 o S e S AT
Keywords: Kharitonov theory, optimal control, fregdéncy control, robust control, Biyesun optimization. % CH Ot Slhalie 3 o3 S 25 3 oty S 32 53 (ot 15V e 30 05 3 oo el o) S e S )2
’ (onverter 38 o gl 5,503, 5 )
yohus oprimal
o2 S 5NS) g 5SS, i S 1sdS Oleds’
- Universty of Krdstan Py - Universty of Kardstan Zeri0
Continue | Correct Writing!
Ay N
938 s g G & 5 o Al . . \ N
RSN 5 G 5356 e bl 5191 5 i S gbailis o
it g iy
: \ oladl (o yd (O golaidl, Ko yd
(0 :doberis x

LUOK: Al doMaiw
'

Third Author@Email sy, susys Eae il

©295 &Y gl "“""’-Ho'i‘k‘@“""‘“"““—“‘id“'&)h"uw.}ﬂ'd,,:uuws_-d,; .
i Jgb )3 - oaSa

R il intt S 6155 a9 35 o0 D5 T 5,050 e S s Ll iagy S5 s
A3 005 S g e SIS 595 851 4y Ollen |y St S (5595 Slant ifle Uil 50 50 s (15 53 ae
b4

S i O g b
fitlie g 008 55 Lt 3 ot U 33 55 s ¥, >

B 352 4505 5 30y gt ot dauly Porel S s 158 ol 53

Sl w1 0,503, 99 by

S0 kS VST ity Sl VS, iy S -agly s

H. Bevrani University of Kurdistan 29/100

Lol O
shift+ space RO b

ctrls+ shift+ 2 31l Aol g (T oily o

shift+ space 1S fole gz 55 ol

H. Bevrani

30/100



Example | Correct Writing!
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| Correct Writing! | Introduction
a( GOOgle 5o sl Il Hopgd Cow yd & SeoS O i
Translae
whatw |
v /| What we do not know?
. I .
grammarly G ammarCheck
v ‘ What we did in this study? ‘
@ *,B I @ QuiHBOt ‘What was the result?‘
|

How it is verified?
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Introduction | What is a Contribution/Novelty?

» Problem statement v’ Do a new/original research

T — T
> Review of related literature I’ ) ”|
s IH‘=.. b v’ New application for a theorem
)‘_J:

v Find a different solution for a problem

v’ Realize/Confirm an idea/algorithm/theorem

» Definition of some terms

> Limitations

v’ Develop a new algorithm/methodology
» Clarifying the contribution . .
v/ Design a new product, Improve an existing product

> Paper organization v’ Study new aspects of a problem/phenomena
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Abstract and Introduction are Important! Content and Methodology

* The addition to the knowledge is called a “‘contribution”

* A contribution should be
o New
o Significant
o Useful
o Verifiable/refutable

* The methodology should explain how the contribution is
made.
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Content and Methodology Content and Methodology

. The main body must be supported with diagrams, figures, tables,
o The framework of the proposed method/technique

flowcharts, etc. P N
o Procedures for collection and treatment of data \//\
: TR
o Hardware or software development ‘ ZX/\
o Present and discuss simulation results 2 R
Frequency (rad/s)
o Give all conclusions: positive and negative I L AT L
2H (pu s) 0.1667 7, (s) 0.4
. Trass (s) 0.1 Tyc (s) 0.004
o ldentify future work and open problems Tiss (5) 01 Tn () 004
Tic (s) 026 R (Hz/pu) 3
Content and Methodology Content and Methodology
* Figures must be presented with great care, with all the details
clearly visible Results, Analysis, and Discussion

E
H

o Presentation of Results/Data

5 15010430 Deg)
- 15010160 Deg)

H

E
H

o Analysis of Results/Data

. Coggng Toraue [mNewtantister]

g]
8]

Time fs)

o Comparison and Discussion
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Conclusion

Acknowledgment and Appendixes

o Conclusion is not a copy of your abstract!

o Contribution and recommendations (the method, achievement,

characteristics)
o Should not include: :
=/ L
= Any new information, ///,,\“
= Any repeated, word-by-word, sentences

= Alist of what has been presented in the paper.

H. Bevrani University of Kurdistan 43100

* Ifany

l References

o Follow the Journal/conference format

o Be generous and respectful in referencing (15-30 citations)

o Cite milestone and recent papers
o Cite papers from the same field — journal

o Try to avoid unnecessary self-citations

H. Bevrani University of Kurdistan
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References

Important Points

o Be exact

Example:

F. Blaabjerg, Z. Chen, S.B. Kjaer, “Power Electronics as Efficient
V Interface in Dispersed Power Generation Systems”, IEEE Trans.
Power Electron., vol. 19, no. 4, pp. 1184-1194, Dec. 2004.

x F. Blaabjerg, S.B. Kjaer, “Power Electronics as Efficient Interface in
Dispersed Power Generation Systems”, IEEE, 2004
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o Value and quality

o Time and concentration

o Integration and relevant

o Careful planning and a creative mind
o Organization of the paper

o Writing style, and language

H. Bevrani University of Kurdistan
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Important Points

Useful Tips

o Remember, you are no longer writing for one,
two, or three people, but for hundreds,
possibly even thousands...

o Looking from a distance, as the reviewer
will see it, and show your work to others [

H. Bevrani University of Kurdistan 47/100

v Do not try to prove you are smart

v Highlight the solution merits,
and limitations of previous works

v List down the strengths/weaknesses

v' Use valid and powerful tools
for data collection/simulation

H. Bevrani University of Kurdistan
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Useful Tips

Useful Tips

Avoid using:

—

pelpLul

v

v’ very long sentences (difficult to read)

v’ strong statements (challenges and questions) T‘Pg

v' don't, isn’t, haven’t, ...

v' & instead of and
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v’ Limits self citation

xchNxCMJ!
B % meNG/i

v Use suitable/academic words
v’ Use sophisticated transition words

v Do not use best, ultimate...
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’ Example

Before Submission

o For SR motors, and PM motors without starting cages, when
the stator current changes, there is no induced rotor current.

@For SR motors, and PM motors without starting cages,
changing stator current induces no rotor current.

o This is a simple method but seems not to be properly discussed
so far.

@This is a simple method but so far is not fully discussed.

o The obtained results confirm that the SDRE controller is so effective.

@The results verify the effectiveness of the proposed SDRE controller.
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Mark Twain (1835-1910)

Three rules for writing well:

“The first is to review, the second is to review

and the third is to review”
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|

Main Steps

: Editor

First step is to get something down, make -

headings and subheadings in some blank

Revise

pages.
Show to colleagues) Revise
and supervisor

Revise

~
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Present
at meeting

Do a research,
Write a report

Choose a Journal

e Author ' ' Reviewer

54/100



| Journal Selection ‘ | Editor

* Search your Reference list Do a research,
Write a report

* See all candidate journals, and check:
- Aims and scope - Types of articles
- Leadership and Readership. - Current hot topics

Choose a Journal

l

- Impact factor. - Restrictions Write a paper

Ask your supervisor or colleagues

Consider the publication periods
* See the average time of the review process

* See blacklists!
Pr— Gaverty o o o Author Reviewer —
ScholarOne Manuscripts Dashboard ‘ | Author Dashboard
=
ScholarOne Manuscripts™ Hassan Bevrani v | Instructions & Forms = Help = Log Out
# Author © Review & Manage v
Author Dashboard 1 1 el
Manuscripts with Decisions
4 Manuscripts with Decisions >
Help ‘Start New Submission ACTION STATUS D TITLE SUBMITTED DECISIONED
. idoa
FAQs & User Guides (5 3 Contact Journal MPCE- A Adaptive Data-Driven Fuzzy 14-Sep-2023  20-Sep-2023
« Journal Home & Legacy Instructions. PR 2023 Approach to Determine Power
« Site Support (7' on Wa:'zmm 0325R2  System Voltage Status.
« Accept (20-Sep-
2023)
Checklist

Author Dashboard ‘ | Author Dashboard

Scholarone Mar Hassan Bevrani v Instructions & Forms | Help | Log Out

ScholarOne Manuscripts™ Hassan Bevrani v | Instructions & Forms ~ Help  Log Out

atome | sauthor | ©Review & Manage~

Author Dashboard / Submission

#tHome | sAuthor | ©OReview & Manage~

Author Dashboard

ECITEEE  Step 1: Type, Title, & Abstract
. . Stop 1: Type, Tite, & Abstract > Select your manuscript type. Enter your tile, running head, and abstract into the appropriate boxes below. If you need to insert a special
Start New Submission oo, ok b -Spacl G Bt Whan o e v, Gk “Sevean Conlwe Road s

Step 2: File Upload
4 Manuscripts with Decisions —— * = Required Fields

Start New Submission > Please download Word Template Here Stop 4: Authors & Instiutions.
Please download LaTeX Template Here Step 5 Details & Comments * Type:
Legacy Instructions. Step 6: Review & Submit
Traditional submission allows you to upload files that were created from many [r— " CHOICE TvPE
5 Most Recent E-mails sources.
Views
Roview

Original Paper
Invited Paper

Special P Flexibility ystoms with
Grid-forming Converters

H. Bevrani University of Kurdistan 59/100 H. Bevrani University of Kurdistan 60/100



Paper Type

Do a research, 3 3
» Full, Original, Research paper Write a report | | 4| Review and give
: : recommendations
> Letter, Rapid, Short communication 1 1
» Review, Survey paper i i
s pre——— Pr— Author | . Reviewer —
AE Dashboard Reviewer Dashboard
DT Scores Submitted
0 Review and Score
1 Scores Submitted > ACTION COMPLETED IDITITLE STATUS
Invitations Select. 4| 22-Nov-2023 Archiving
Distributed Frequency Control for halted: MPCE-2023-0568 falled
Transient Stabilty in Heterogeneous  °"°*® POt
Power System Assignments:

Review Process!

Reviewer !
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What are Reviewers looking for?

o Contribution
o Correctness

o Significance
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Reviewer !

Reviewer Recommendation

Reviewer

Time spent
on the paper

Good writingl Bad writing

Understanding
level of the
paper content

You
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o Acceptitasitis (Excellent)

o Minor revision and resubmit  (very good)
o Major revision and resubmit (oo

o Reject (Finished)

H. Bevrani

University of Kurdistan 68/100

L

EiC Dashboard

Do a research,
Write a report

Review and give
recommendations

Choose a Journal

l

Write a paper

Revision required
' Reviewer

o Author

69/100

#Home s Author | o Review

Dashboard
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| Before Resubmission

Before Resubmission

* Do not hurry!
* Do not get defensive unless it is called for

+ Address the comments, point by point

Reviewer 1
Q1 : <the original question>
Our answers: <......>

H. Bevrani University of Kurdistan
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Highlight the changes/modifications
Do not add new science unless it is called for
Put it for a while and check it again!

A Reviewer may misunderstand!

H. Bevrani

University of Kurdistan 72/100



Before Resubmission

Example

What if a reviewer asks you to do extra work, but you
think it is not necessary?

1. Refer to the published work on a similar topic and in the
same journal.
2. Argue, e.g. “The focus of this paper is on

Never challenge the reviewers! Then the reviewers will
challenge you back, very likely in a harder way.
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Zero-Level Control Design in AC Microgrids
Robust Multivariable Approach
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Submission Receipt Email

Decision Email

IEEE Transactions on Power Electronics - Manuscript ID TPEL-Reg-2023-01-0057 inbox x [=Jvi}
IEEE ions on Power i > Fri, Jan 6,2023, 1122PM ¢ i
06-Jan-2023

Dear

Your manuscript entitied "Zero-Level Control Design in AC Microgrids: A Robust Multivariable Approach” has been successiully submitted online and is presently being given full
consideration for publication in the IEEE Transactions on Power Electronics.

Your manuscript ID is TPEL-Reg-2023-01-0057.

Please mention the above manuscript ID in all future correspondence or when calling the office for questions. If there are any changes in your street address or e-mail address,
please log in to Manuscript Central at hitps://m: and edit your user i ti

You can also view the status of your manuscript at any time by checking your Author Center after logging in to hitps://me. manuscripteentral comftpel-ieee
Thank you for submitting your manuscript to the IEEE Transactions on Power Electronics

Sincerely,
IEEE Transactions on Power Electronics Editorial Office
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IEEE Transactions on Power Electronics - Decision on Manuscript ID TPEL- X a
Reg-2023-01-0057 inbox x

IEEE ions on Power © sat,Feb 11,2023, 547PM ¢ H

11-Feb-2023
Dear

Manuscript ID TPEL-Reg-2023-01-0057 entitied "Zero-Level Control Design in AC Microgrids: A Robust Multivariable Approach” which you submitted to the IEEE Transactions on
Pouwer Electronics, has been reviewed. The comments of the reviewer(s) are included at the bottom of this letter.

The reviewer(s) have recommended a major revision. This is not a conditional acceptance, but it is an opportunity for you to respond to the editors and reviewers major concems

'and (0 incorporale improvements in the paper according to their suggestions. It s also an opportunity for you to add new results. We normally only permit one major revision
before an accept or reject decision is made. So please take the concems of the reviewers seriously. Therefore, | invite you to respond to the reviewer(s)' comments and revise
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Abstract- An attempt is made in this paper to design a new
measurement-based under frequency load shedding (UFLS)
scheme. In this way, firstly a new denoising methodology, based on
a rolling averaging window, is proposed to prepare the received
PMUs data for further processing. Afterwards, an iterative data
driven based approach is proposed to estimate the frequency nadir
and the time of minimum frequency occurrence in a short time
using a first order polynomial function. Such fast estimation
overcomes the issues related to the exist time delay. Moreover, it is

Measurement-Based Under Frequency Load
Shedding in Bulk Power Systems

characteristics and system inertia, influence the magnitude of
the power imbalance as well as the amount of load to be shed.
These factors, however, are status-conditioned parameters and
hence, should be appropriately tackled into the estimation
problem. Accordingly, adaptive UFLS schemes are moving
towards utilizing of real-time data, provided by PMUs [4]. This
paper focuses on proposition of a new data driven based
adaptive UFLS scheme. It relies on the accurate estimation of
magnitude of the power imbalance, amount of shed load and
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