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PV power and derivative curves
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' The Temperature Gradient Algorithm (TG)
2 The Temperature Parametric Method (TP)
* Feedback Voltage or Current Method
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! Look-up Table Method
2 Load Current or Load Voltage Maximization
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"' PV Output Senseless Control Method (POS)
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" Modified P&O with Fixed Perturbation Step
2 Conventional P&O with Adaptive Perturbation
* Modified P&O with Adaptive Perturbation



Jlﬁj )l::.w..’ JL.&L%-.A )Lg Lol il Mb}- &YL} B> ‘Jﬂa& W C,JL?- U’l‘ B
'C‘M\P“:‘AY.JQ)'S&JJ&‘JSCJE'JJ;@

DC/DC jLoad
Converter |
A
PWM
Generator
D*
Pl
lev | |Vev C)
V"
Adaptive [ > pgo
Perturb 'va ’ Algorithm
hedad BBl L P&O Jgeme i) V4 S
DC/DC LoRd
Converter j
PWM
Generator
I V,
| o K
Adaptive :_ > P&0O
Perturb AD » Algorithm

s L [ PRO (563l oo sy S o 1Y+ S
\‘5|4.1:.&3\'d'a}‘9‘54.w.3w o9y V-e
SP&OL}})AJ%J{M“‘ .w‘aﬁa)‘)ﬂw Y\LWJJ&JJ@‘Q)L?}'B
5 VY USKE )3 oS b aw pl 23,8 00 aba Y 3,5 o dmlie SuSG L 1y aas 5o
Dl A5,k s esin

' Three-point Weight Comparison Method

] = [ o et 2o BB 2



- Gladsbe 3015 S %}}’ -+

),

by (S s s s

L

AsSles ol sibs o

A sl o B gdas
Bl OO 53 il ¥ 0lis 4 A gl o5 O gelais @
4l YY UK 53 .l Cests MPP B el dal g 5 90 5 45 Cilises (6 50 ks § a5
e odalis B Il

Start at point “DA”

v
Read V,, |4 at point
“DA” and calculate Py
v
Move to point “DB".
DB=DA+1
v
Read Vg, Ig at point
“DB” and calculate Pg
v
Move to point “C".
DC=DA+1
v
Read Vg, Ic at point
“DC” and calculate P¢

o Yes .’i_\_PA>PC/\" No —,
EA - B
</'i"\_

Yes _— =p —~.NO

-

\\— -

Yes < M=- 2

[DA= DB| [DA=DC| e & @

Ls\wrd)jéwwuw})u)%}ﬁ:\'\w




Rl b 33 5 e Camdoy ABL A 0I5 L sl b 555 B s ol ST S5 cnl 5o
Sl S A 53015 51 C sl a8 Slos agd o 4 S i 53 e Cundoy Djse0
Al oo odkel s @y abaty as 3 abay 55 ST b= . WSl 5550 Al Coe Conios
o193 oIl il e 48 S)ge0 33 5 Ll Al Jds 5 Sas S0y ke
e 6,5 5 Tt 58S Sl Sulg 53 bl daly e D as S 5, Shes
35t e Jools MPPT (1,

1 A
+/A\- A

s | 34,

M=0 | M=-2

4 5 M-l)ﬁ M=-2
C A B C A

OTO:O -_B

7 M-Og M-OQ M=0

C\o'-i-o 60-\028 - /B
A B A C A

Sk ¥ 5 stemlie g5 5 e ezl LI oYY S

"MPP s NT (g et oy, A-0
33 o) OV 4 S Al e (Bl Ol b e Ol S el (g ol Gl
S s dalys MPP s s oy PV s o352 e 31 0l 25T (sllas ks
il i s oyl e

3dgd o 4S5 53 jao Do 0L 2 5 Pref Ol5 im MPP (gadsl gl el 1ol s
Uas e o6l paigad almym o 55 o5 oo 0als 13 i 5L 5le 55l Virer 31
54 g Ao Prolerance Jssd JsB slax 2S1u~ L 5 00& ausles (Perror = Pref — Pactual)
5 Ble dxalys iS5 (9 Vet 5 Iref Prer pslis oSyl cdsl 25 58 Proterance 3 Perror S|
4 s AiL 2i Prolerance 31 Perror o8 2 .55 o 0315 H1 3 Sllas islde plge &
Pactual pslas (liL iy Prolerance 3l Pactual 425l .y dalys dud= MPP G Jlss

' On-line MPP Search Algorithm

H*-l% :(6 %—*H*‘%\Y'YQWU‘&LSQ‘) “c('..i..f»



EHHw

5,
2
24
')i—_
3 A
S
8
DA
$
Y
2 Y
. E!

] s B T,

5L ol 5 b S walss 13 lactual ref s Vactual ref Pactual ref o156 40 3 5 4 lactual 5 Vactual
Sosb & LS o Jos L 0l Sloe S 0l @Bl 53 Al sl eslial e Ol 4
e (lactuatrer) Sb 0L Olae 5 48l s ooyl 53 (Mactual) S (s 7 W oS
Sl sl Gy cpl &8 el SB 4y p3Y sl s esls alS'L Lol MPP 4 i
Saravana ) .as s Hioles ) ateme pl Solrls YT IS8 L3 dalpis (Sl S sS

(Selvan 2016

Set initial values.
Prer=0, Vier=VOC, l;e/=0

Increment by 1

Measure lactuar s Vactuar
and calculate the
Power P,cruar

r

T

Set initials for
the next sample
Prer= Pactual ref
Vier= Vactual,rer

lrof = lactuairof

Psrror = Factual - Praf

A
Yes

y
Pactuatrer = Pactual Pactualrer = Pref
Vactuatrer = Vactual Viactuatrer = Vier
lactuatref = lactual Lactuat,ref = lref

MPP 3T (6 s 555 : YT S
'DC KL oy J 8 oy, .4-0

LASCJESQJ.CLASU c@MlJ@ACdM&iMASPVW&MUZJJw\
jjﬁjw)ij\/d;jﬂjl:Jjub-wl); wloﬁy@\‘ic}i;ﬁwdl

Vpy

D=1-
Vlink

gl go Ja3 e S 4 (Y0) (salslas b Viink

(25)

' DC-Link Capacitor Droop Control Method
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! State-based MPPT Method
% Linear Reoriented Coordinates Method (LRCM)
3 Curve-fitting Method
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! Differentiation Method
2 Slide Control Method
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! Variable Step Incremental Conductance Method
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' Fuzzy Logic Control

% Fuzzification

* Rule-base Lookup Table
* Defuzzification
 Negative Big (NB)

¢ Negative Small (NS)

7 Zero (ZE)

8 Positive Small (PS)

° Positive Big (PB)
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4 Fly ash (FA)

5 Ground granulated blast furnace slag (GGBFS)
6 Marble powder (MP)
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TABLE 8-3 Specimen ANSI/IEEE Recovery Voltage Parameters of Definite-Purpose Circuit Breakers
(123 kV and Above)
Dermime-Purpose
TRV PARAMETERS DeFINITE-PURPOSE
RATED SHORT- AT 30% oF RaTen TRV PARAMETERS AT 7% OF
CIRCUIT AND Raren Recovery VoLTAGE SHORT-CIRCUIT CURRENT RatED SHORT-CIRCUIT CURRENT
Raren Maximum SHORT-TIME Peax Vourage,  TimE To CummeNt  Peax Voutage TiMETO  CURRENT Peak Time 1o
Vourage (V) KFacton Cusnewr (WA rms)  E, (V), Peax  Peax, T,(us) (kArms)  (KV), Peax  Peax (us) (kArms) Vourace (kV) PEAX (us)
245 1 63 431 520 19 487 30.3 44 505 438
362 1 40 637 775 12 720 40.7 28 745 63.2
362 1 63 637 775 19 720 371 44 745 55.7
550 1 40 968 1325 12 1004 490 28 1133 76.1
550 1 63 968 1325 19 1004 447 44 1133 639

IEC 5l ksl ulusl s TRV (glaasles . ¢
sslizal (5 2bl Sl 553 sl b, (JEC 62271-1009 s TRV il sl
OF & aslsl 55 5 Sl ol ab pdy 50 IEEE s 55 iy 5,l5lul 55 a8 545 0

Pybse el
ALl oy V-8
WS o 3 Lo ikl das e L3 5 el Ll s UL TRV e 2ules V& IS
JS e oY 0 51 NG dle 5 glallas by (2 gkSTVY 0 5 5NG bt sl
bkl i Kbl 45 355 TRV s ola (S5 sbmil 4 zeis s 0l >
IS8l ol 05 20531 5 5 VU 3 sl )35 S 6L TRV e itees
(. C. Das, 2010):30s oLt 3 bl Sler L olson b g e

CoshS i sl o s S =UL @

Wl o o il @ g, ooy =t1 @

TRV Sy jMde o35 o 55 =UC @

Wl s o  UC & oy Glo) =12 @

oo A o paseio e glaads ¢l 1, 12 511 e wl sl IEC

) T10 (T30 T60 T100 usbe LT cilisee slacdls sl (KaP)euls
J.Co)cal o osls (o gl > 50 DV L %Y Do ToVr v j5 s )5
(Das, 2010



AV Three-phase liv: 3 Three-phase
Ungrounded fault Grounded fault
(a) (€)

Transformer-side Transformer-side
oscillation oscillation
E -

- < e ~
. . - S S
Fault-side oscillation—— — - -

(b} (d)

TRV capability curve

Reactor fault

Transformer fault

| t )

mwwb)fu)wu4:’.}"[:’.‘:"“""’)"“)‘:“"0:‘:‘))[34‘“’6['14} (a) \2 Jgﬁv

Wb)jb)ﬁ\j&%}ﬁ@))ﬁ)@)bwdw (C) 'J:éjj,(b)-wt*ﬂ_&-hﬁ

b oslessindls Soo slalles) (plalasbss (&) . TRV Jdy 55 (d) o)l it oo
25y 51 e Slds TRV Cils et 3) 15 0 TRV o 55 45 (4551,

2
b)

Kaf (p.u.)
1,9

1.8 - -
-\ / Line-systems
1.7 \ \
16 T

\n

15
Cable-systems
14
1,3
1,2
11
1 T T T T T T T T T
0 10 20 30 40 50 60 70 80 90 100
% |/lsc
L;HLJ AUJS Jlzs! QL‘;‘,‘» ISC)aU}S Jlas! QL‘:‘,‘» )‘ ‘_;\JB Q\}& 4 (Kaf)a.ul; W«Jsﬂ Vo J&if

(col

I%.g.H{H%] VY Bl oomiy gosbecs o Lo %%

<
o

e



S

Y
o
5y
Y 9
772
3
.:'\xﬂ\
_5__
D S
_3'0:
\'V'l;l
3 A
|_
N =
4}'_”
3
R
Y

K]

\a%

o

—= u (voltage)

ff !2

— 1

IEC ;3 TRV (6 eyl Hler Saales V1SS

bl ol Y-8

eled sl 5 s sLS VY0 31 5VG (Slaptanns 53 DY+ B %N+ (s Jlis 5 lallas- sl
bTRVJ.:%)J.; d)‘.l}tl.n\ GJ:\AS‘}CJ}‘}-\:S V\"/o LQLAW)de:ﬂJS L;Lb;— Lgudlij"
uuéﬁpbkj.ﬁ&j)mbTRVC)ﬁjﬁL@ \Op.bﬂgdﬁjst‘juc‘;ﬁbH}éb
Jlasl gl o ol L CIglS Ve 51 S (Slaptas 53 mge K&l s e
BE bTRV 'Mbd C) s VSMJJ obdeL.,él OL.’.J"" J;lSlJ;— L: WULA BE) objs
(J. C. Das, 2010).51s oL 1,38 L1853 S b Lo, ol e <l ol

u (voltage)

t3 -

TEC 3 TRV (bl 55 [aaled 1V K&



S o isw ;3 TRV sl sl Fr el ol ols LS Y IG5 a8 shailen

SR ilodls w5 2B lat 038 Gadle b bl Dler b s slass pelel
5o e 5 O 3 e o8 SISKe 5 (s (5 S a0 4 a5 b cnlply 25 o
s Llee TRV I Jsline o Jds 5 ole (SladdS™ adab dl 3 L8, i (oo

(. C. Das, 2010).450 ails

1.6
14
1.2 ¢
10
08

Voltage in pu

06
04}
0.2

14 -
1.2
1.0
08 |

06
04

Voltage in pu

0.2

O 02 04 06 08 10 12 14 16 18 20

16 | P ey

(a)

Time ms

0 02 04 06 08 10

12 14 16 18 20

Time ms (b)

l:..»;}'a.k.f»olﬁ(b) .Ca.bjl:fi' .

s S )3 TRV o (6, Se3lil jluda (a) VA JSSs
JEC L;Lahu:v})

IEC IEEE slas)luslivl anslis .0

B L}S}w gg)’)w IEC} IEEE ))‘JJEM‘ 92 L el J.\; 6&&5;} 0 45)})4}“
Skl 53 ol (S sl anlis 4 asls) 55 4" W5 S )yl TRV Sz S L el

Db o 4."}'13,;

s 1o b o e D

<
>

e



o

jquéw\w)ﬁ,u.éﬂ

Silwand 5 28550 e
EMTP RV

K]

vAa

o

Jdle s 5o ol 83550

bazse JK& 5 o plss @
&b S elely TRV Slagse JSG b dayly s IEEE sjlulal gamanas
S5 Jold S sk Vo 5l 268 5 s e pdee L ola S 61,s €Xponential
el Clpslsy e ) YL 5y esumee L oS’ (6l 1-COS 5 exponential el
L slaals ¢l TRV slags IS b adayly 53 IEC sjlusbial gamanaws Lol .ol ol
L oS Gl 5 mblss slain obaly SdashS VY /0 51 208 55 03 5uoes
Wl o &) (5 by & Sla e owlul s CaskS VY 0 51 2ty 35 03 s
Taos ks @
olis oS Lae cpl 4 sl 03,8 Blad 1y Gl o 50y alaly ol 5o TEC sjlasle
Mg 5035 Blod |, RRRV g0 0 5oy e S8 a5 53 1y e Soonw (2306 s3>
.w\a.a;u.‘p)év.ax\ 800 |y se il oo
IEEE C37.06.1 455 5 IEEE C37.06 s,luslisl @
So 5 Aty 3) IEEE C37.06 5 )kl b Slolons (sl TRV Ky olie
5 oSl 6 e ol > s o3sdoms dnys & by e oS KD KaF (o o5 S s
bl o SIS0 S arloes 5 Uas pl&an )5 e temnn £5
U2

UC = kp X kaf Xf
(v)

564 by e oS KV glye b s> o o0 IEEE C37.06.1 sjlukl s Ll
bl Dglossteils b Bl oshie i il e a4 Sop pile ) shedl S
Slos Sl a5 b g o gl oo Obled s o OLid Uas b o jgee 534S 035w
(5l g a5 b ol 53 00 g o5 KV oy o S e 5 |y Uas 0 )
g dalgs yadaly wlaly TRV al=e

N
TRV (63,50 gjlwand .1

U2

Uc:kpXkankvdxf

)l;.élps TRV L;Lacj.a J.i.‘.:)'l I 55 (80590 Solwand 4 g 3l Ase ol s
3 e ok Wbl aalie 31 (6 g Sho 4 B osd o als EMTP_RV 18 o~

oS oalis dé\j@@,;@sjr@wjt Jol gl se IS



(IEEE Std C37.011, 2019) IEEE 3,106kl sl s TRV (61 sl i 5 polie 1Y Jsudo

Standard values of TRV rep d by four pa for short-line fault and out-of-phase fault test dutics.
Rated i TRV
Wl Fintpole | Amplitude First i | ek Time Time | Voltage | Time o
to clear factor reference @) delay
voltage value
Line Test duty factor voltage (L]
m “® N . iy
No. . Ay Ay " 1 l: u v ey
g W " re s W "
KV, rms e s AV W " "
Col I Col2 Col 3 Cold Col § Col 6 Col 7 Col 8 Col 9 Col 10 Col Il Col 12
I 123 Terminal fault 15 140 [IE} % 2 24 2 n X 2
2 3 Short line fault 10 140 % k) i 152 2 8 2 2
3 123 Out-of-phase 28 125 188 13 kil 482 2 o sl 167
1 145 Termmal fault 15 140 133 67 bl 2%8 2 67 3 2
] 145 Short line fault 10 140 89 “ 166 178 2 “ u 2
6 145 Out-of-phase 2 128 n 133 N f13d 2 m 8 167
7 170 Termmnal fault 15 140 156 L 91 n 2 ] 4 2
8 170 Short line fault 10 140 104 2 194 28 2 2 % 2
9 170 Out-of-phase 2000 12§ 208 135 ) Ml 2 104 0 15
10 u*4s Termmal fault 15 140 s " 2 452 2 1n s 2
] u*5 Short line fault 10 140 150 » 0 300 2 » L 2
] A4S Out-of-phase 2006) 128 300 19§ 500 m 3 150 » 18

(IEEE Standard C37.01, 201 1) IEEE 3kl bl s TRV (gl oo iy 25 palio 21 g

Rated Transient

Rated RecoveryVoltage | Definite Purpose TRV Parameters o Definite Purpose TR Parameters at

Rated Rated | Short-Creuit 1) 30% of Rated Short Circult Current 7% of Rated Short-Crcut Current
Maximum | Vokage | and Short- Pek | Timeto Peak Timeto Peak Timeto
Vokage Range | TimeCurent | VokogeE: | PeskT | Cument | Vokage | Pesk | Cument | Vokage Peak

Line | KV,mms(f) | Factor(1) | KA,mms(1) | KV,pesk | psec | kA,mms | kV,pesk | psec | KA,ims | KV, peak sec
No. 1 Col2 Cold Cold__| Cols_|_Colb_| [ Cols Col9_|_Coll0 Col 11
T 3 10 0 Fil] s [} W | 83 T4 i) LR
2 13 10 40 216 260 12 45 25 28 253 365
3 13 1.0 63 216 260 19 25 i 44 253 3.0
13 245 10 N5 431 520 95 487 348 22 505 56.2
14 45 10 40 a2 520 12 487 33 28 505 516
15 245 10 50 431 520 15 487 N6 35 505 474
16 245 i 63 4 520 19 487 303 44 505 438
2 800 1.0 40 1408 | 1530 12 1591 60.7 28 1647 LIX]
2 800 1.0 63 1408 | 1530 19 1591 553 44 1647 799
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Quantum nanophotonics and quantum computing:
prospects, challenges, proposals

Reza Ebrahimi!

Abstract

In this article, the link between nanophotonics and the science of quantum
technologies is considered. Such an interdisciplinary approach may serve
as a starting point for the development of breakthrough technologies.
Several new directions, including strong light-matter coupling,
topological photonics, metasurfaces and photon sources, and suspended
optomechanics have been addressed in quantum nanophotonics. We hope
that this review will foster an enhanced interaction between the
nanophotonics and quantum science communities. Such synergy leads to
the realization of new communication, sensory and information
processing systems. In this article, explanations are given about quantum
computing and the applications of computing in various fields, quantum
optics, quantum telecommunications, and after introducing Rydberg
atoms and their properties, the progress made in the construction of
Rydberg quantum computers in the atomic network is reviewed. Then, the
application of Rydberg atoms in quantum optics and its use in the
production of a single-photon source and a two-photon gate are presented.
In the last part of the article, suggestions are also given.

Keywords: nanophotonics, quantum technologies, quantum computing,
guantum optics, quantum telecommunications.

"Nanophotonics engineering master student, University of Tehran, Tehran, Iran



A review of supercapacitor modeling

Sayed Mohammad Sajjadi'*, Mohammad Montazeri'

Abstract

Energy storage systems play a prominent role in diversifying the energy
portfolio. Supercapacitors can be mentioned among the newest
generations of energy storage. Supercapacitors are gaining a special place
in the storage discussion due to their high energy density, good efficiency
and long life without the need for special maintenance. These things have
caused supercapacitors to become an attractive subject for research and
study by researchers. This review article has examined the studies that
have been done for the modeling of supercapacitors in order to better
understand the behavior and utilization of supercapacitors in different
conditions. Due to the great interest in modeling these systems, many
articles have been published in this field in which modeling techniques are
classified, explained and compared. Also, the strengths and weaknesses of
each model are examined and the experimental techniques used to
measure the properties of the model are described. Finally, the analyzes
show the expansion of the supercapacitors market at present.

Keywords: Supercapacitor, storage, modeling, energy.

' Master's student in Renewable Energy Engineering, Faculty of Modern
Sciences and Technologies, University of Tehran, Tehran, Iran
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Introduction and review of Transient Recovery Voltages
and its case simulation in EMTP_RYV software

Abdallah Halimi!

Abstract

Transient recovery voltage (TRV) is one of the characteristics inherent in
the power system, and its maximum and increasing speed are important
factors that affect the switching process in the power system. When a
power system has characteristics of TRV, it means that the voltage is
higher than the tolerance range of the switches and the circuit breakers
may not interrupt the fault current. In this article, the types of overvoltages
in the power system have been investigated first. In the following,
overvoltages caused by switching (an important phenomenon in the power
network) are introduced. The importance of investigating this issue is the
effect of these overvoltages during the operation of power switches, which
are affected by the existence of different structures, the occurrence of
different errors with different waveforms and structures due to the
complexity of power networks. The presence of these different waveforms
will have a direct effect on the performance of the power switches, which
may not be able to withstand these stresses and the circuit may fail. On the
other hand, the failed operation of the keys in error conditions will have
the possibility of causing damage to the network during critical conditions.
In the continuation of this research, in order to observe the stresses
resulting from keying, case simulation has been done in EMTP_RV
transient mode software.

Keywords: recovery overvoltage, switch, peak voltage, RRRV.

I Master's student of power systems at K. N. Toosi University of
Technology, Tehran, Iran



Review of Afghanistan's Renewable Energy Sector:
Prospects and Challenges

Mohammad Faisal Kashifi, Prof. Dr. Ing. Martin Garbrecht

Abstract

Energy availability is critical not just for economic progress, but also for
any attempt to enhance a country's health and social welfare. Afghanistan's
energy industry is in disarray as a result of many years of conflict and
neglect. Despite foreign organizations' assistance and recent energy
regulations, Afghanistan lacks widespread access to power. Furthermore,
the electricity supply is distributed irregularly in the dwellings. There is
an increasing imbalance between demand and supply, and current demand
forecasts do not reflect reality due to slowed economic development. The
capacity of Afghanistan's power industry to become self-sufficient in
electricity generation would be critical to its sustainability and security.
Thus, the goal of this research is to review Afghanistan's present energy
situation and to identify energy prospects for self-sufficiency as well as
problems in many parts of energy sources. Afghanistan can develop its
indigenous hydrocarbon and renewable energy resources to fulfill energy
demand. Afghanistan can meet its primary energy needs by increasing its
domestic energy potential from natural resources. Furthermore, with the
proper and planned execution of renewable energy policies, energy
efficiency objectives, and strategies, Afghanistan may achieve energy
self-sufficiency goals while also advancing socioeconomic growth.

Keywords: Electricity, Energy, Renewable Energy, Afghanistan.
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Improvement of divergent clay soil using waste materials:
fly ash, rice husk ash and lime

Morteza Mobalegh!

Abstract

With the industrialization of production, industrial by-products are being
produced on a large scale; As a result, they have created risks for the
environment. The direct disposal of these waste materials such as fly ash,
stone powder, construction material waste and agricultural waste has
created potential threats to the ecosystem and the existence of urgent
solutions is felt in this field. One of the appropriate solutions is to use these
waste materials as infrastructure improvers or to add them to cement
stabilizing mixtures. In the present study, compaction and resistance
properties of soil improved with various waste materials such as lime, fly
ash and rice husk ash have been investigated. The results of this research
state that this waste material has significantly improved the engineering
properties of the soil.

Keywords: Soil improvement, waste industrial materials, maximum dry
weight, Atterberg range, unlimited compressive strength.
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An overview of the electronical methods of maximum
power point tracking in solar cells

Mohammad Montazeri’

Abstract

One of the most important cases in using solar cells is tracking the
maximum power point of the PV output, which is done in order to increase
the efficiency of these systems. In fact, a system is in the highest efficiency
when it is at the maximum point of its output. Until now, the operation
methods for tracking the maximum power point have been obtained.
Electronic methods have the advantage of lower maintenance and repair
costs and have been studied more in recent years. In this study, the
different types of electronic methods used for tracking the power of solar
cells have been introduced, the advantages and disadvantages of each have
been mentioned and compared.

Keywords: Electricity, Solar cell, Photovoltaic, Maximum power
tracking, Electronic methods.
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