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Spectrum Sensing and Signal Detection in
Cognitive Radio Systems Using
Cyclostationary Technology

Abstract:

The growing demand of wireless applications has put a lot of
constraints on the usage of available radio spectrum which is
limited and precious resource. However, a fixed spectrum
assignment has lead to under utilisation of spectrum as a great
portion of licensed spectrum is not effectively utilised. Cognitive
radio is a promising technology which provides a novel way to
improve utilisation efficiency of available electromagnetic
spectrum. Spectrum sensing helps to detect the spectrum holes
(underutilised bands of the spectrum) providing high spectral
capability. In this research. A review of spectrum sensing
techniques is presented. The challenges and issues involved in
implementation of spectrum sensing techniques are discussed in
detail giving comparative study of various methodologies in
Cyclostationary Technology

Keywords: Cognitive Radio, Spectrum Sensing, Cyclostationay
method, FAM method and SSCA Algorithm
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SCD estimate using FAM
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Time-Domain Plot of Rectangular-Pulse BPSK (Th“ =10, fc =0)
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Estimated Power Spectrum for Rectangular-Pulse BPSK (Thil =10, fc =0.05)
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Estimated Power Spectrum for Rectangular-Pulse BPSK (Thil =10, fc =0.05)
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Abstract

In this paper, a dynamic voltage restorer (DVR) is used to improve
power quality by eliminating harmonics and reducing voltage droop
and swelling frequently observed in the distribution system.
Various voltage injection schemes are also discussed. A new
control technology is proposed here to ensure power quality by

controlling a support capacitor connected with the DVR.

SRF is used to convert voltages from rotating vectors to the
stationary frame. The use of a DVR with a battery energy storage
system has also been demonstrated to eliminate the power quality

problems mentioned above.

Keywords: voltage sag, voltage swell, serial compensation device,
dynamic voltage restorer, voltage harmonics, park transform.

38




b gl Clad gt Al 0 Qg ede L 2023 ale 9wl 45 Aaall ) daals Alae

dasiall -1

Ol i s A AUl Aakal 4 d)l) 3NN ja e A8 Baga Canyal
g@w

Jraall daniall 4l <l AUl i Ll o 33l o<l d8Ual) saga Cayas
238 cpe Calyail gl g - oagall U5 2aylly Ly aeal) Cun e (Sl
e A A ol ¢ ale <G A Al saga 5d plail G JE ¢ el
i) Clama 8 Jdae () g5y Chg 20,0 Galyad) o lall o agall

A8l 3agal (Gl juae ga JUlly

eand) 8 L) aal (e saaly A0Sl AUl sasa axd ¢ jualall il 8
¢ agall Jas Qe ayal) dlas 6 AUl sag s JSLae cilaad G ¢ LA
Sl ot ol 5y Al aga 8 cile Uiy ¢ calaslglly o s Laylg
o aSand) Jhe Jlea) by lagleal) Linsl i€ 35 gal (e 4]l cilanall
e Lelee b aans ) chlay) dallas 8 Saill Glangy lSyad) ey
S b s ) AUl 5y sl Be Luzals cdadial) 5)0dl) culg 5SU il

L1 Taas S aleny SileS Joal)

aladll Gl 8 (0.1 -0.9 pU ) G plass) asl o agall Jas Caypes iy
Slnd (e ([2,3faals Aifs (N 550 Gl Ga aiany (g3l A3 olLai agal
GlS ) Joreiig Vsaall s —Agllall deUaia) el Jlaa¥) ¢ 2 ooy digan
(o) s LS Cali o JELN pas Je doaslal) claal) - daa sl
el 8Bl sa FLE) o Gaa o asl) Clane 8 Guladl 38y ¢
52l Ui 2353 die e agall e (110 = 190 %) deasiy 43l 2gal 4lail

Jlea¥) Golay [ edy sy Fla) /il Gy [4T50a]5 438y ) 5)50 0.5 5]

39



(Saabal) 2] e sa 1o SISVl s S (B oy ) ALY B g (o]

e Vs aally ¢ Al slad) ey AU Cilalaals ¢ 5yl deUst u) il

- B Glele DA dald) alail

Sheal aating Ll ¢ ayaill dla b d8lal) saga JSLie (pe sl 1an caiad ol e
Glcagaall a5 ¢ s EDU e daadd) Aalal) 3yeal o)s<i Aacais 4l

il gadlly gl e Alaiall cilimgaally agysil allas pa Jusdudll e 4lsidl)
Lo g pilly Julil e Alaidl)

2eall aaye) DVR onsy Judisil e Slsia Loagaa aaiis ¢ Candl 13 i ¢ Lia
e Jeny 508l s ae Judedll e Jiaiie g2 o 3le DVR L ((Saalial)
Sl Jie cilyhal Eigaa e Jeall agad 46 dad e Blially agal) ool
Alasiu) Jmin ¢ ayaill ol 8 48U saga ] GUAL L [S]enlgal il & LinYl,
ileall uiay JUae V) e dslual) Jlea¥) aaw DVR (4 (e aSHlly DVR

Ngie daalill

Aagyaal) Llaia¥) Lo pe 30 LS5 Alad daadal) 43l s)eal ST aaf 50 DVR
gal) dad Clual aSaiBang (e 4l 8 S . s analls diaidial) daill,
DVR & aSaill 5y .[5,6] <) agal) Ao Laliall Jal oo 43ll)) ol aséliza) oyl
g5 sa Pl Said) PWM Liagll (e algas (Pl) Ll sl oSaie Aoy
a aSanll gl Hlhl) Jais ol (feedback) dalall 2,3l 8 oSail) sheal o
535 sall Ayig SV esiliall Juiill PWM cilianll algal dy s 5all 35L0Y) 215 48
i) e Liad A0 Jagaiy (PLL) skl (oS Aila aa3 VS| yijiiyl b
Jusaid Galyiall sl HUSY) Aydas Casl) 13 8 aaiig DVR leal 4l

s Y1 sl Clgatiall e 25eal

A6 Jlacl igan aie Al sasa ruadl DVR eld sl a5 Jeall 128 3
Lol e 8 A skl

40



b gl Clad gt Al 0 Qg ede L 2023 ale 9wl 45 Aaall ) daals Alae

i) ca —2

O sl e (5335 a5 A8 4l e S A8l Baga (pand () Cnll Caagy
Alaia s Allad) dulall (53 DVR Saaliall agal) aaje slazind PDla

Caiss 8 DVR alaial lgiiny ) gl dadpy ) ALYl dagpudl £salisal
colaal) Jaall 4l myay (532 agall #lily seall

Gl 3k dga—3

deall aye Sles alatind  Slay #3sal PIA e @lldy dadaill e Al adia
(Matlab/siumlink) din 3 (sl Jas (5335 AilyeS a6 4500 ae (Saalial)
z3saill Jray Ly cubial) Jaad) e bayilis agall cilihlaial duhn dal (g @llig
die ZUall Baga Cpren 8 Saalial) dgall aaye ool aydil LS 48 Loy Mage
gl & liily aall A5 o)k

DVR (s jae -1-3

Dsall S e (s2a shall A5 435 Aaky Jasiiall #5iall DVR ) llas o
Ak Alaie LIS dpeall . Judedl) e Alidie s Vs 5 LA (s
agall (b Al Baga 8 A gl Cigan e L Aailes DA (e AS LI )Y
el ligSa Jia Ally Cr 5 Lr alaaiuly Hghall 8 Afia s auaygai glladl)
Dl e ugyaall DVR N (585 Lol joe O5Si Jaaall aga b8 Ll
IGBT 55 (e Ay SN anglia Hsdall DG (3000 jaias aea Jsae) VSC
Ay Uadly A8l (3585 QUi e DVR it iy « DG sl 5Ll JAls (g

J7] 108 3 apal WUsiy Jusiall DVR bl auyll elsy .BESS

41



\‘,A a
1

Z a \f\" \( a

@—1:} —tI 1T
E Three

Phase

(Saabal) 2] e sa 1o SISVl s S (B oy ) ALY B g (o]

Y
@E t i 1 Critical
iy —_— Cca
LU
Loads

VSC —

DVR & Jusiall pUaill asuia il Jaladal) ey 1Sl
aall cia clhlie -2-3

Vinj aeall Jia) &3 .DVR 8 oSaill sapa oS0 480 58 8 Gl 3a b
O e pe ) o ¢ oplia yes dailll G ge culi VIoad Jeall s (5S Cuny
(b ol o aeall i (S s (S i Al 8 T Gl VS L3 sea

o Al aea o Bt jelall b siaall deal) 6 ¢ JgY) blaad) b
s ) dea ae Byia Ayl 6K DVR i g Gsinall agall 2 Lalaidl)

&b el e ST Ayl (< DVR U8 e gsiaall 3gall 5 3 i)
Ot me Lasee (€ DVR U (e Gsinall 2gall Adail) aga g 2 kil
e Al J8 1 Lahad) 8 DVR (aysxs Jame (95 Jlb .4 Labddl)

4 Lhad

42



Gih gl Cland a9t Al 3 Qg ede L 2023 ale 9wl 45 Alaall Cad) Anals Alas

@5kl lahid) . jshally ginall sgally B3jlhe b osinall sgall (S Gl

5 2J88) A anizmge DVR 8 (10 3¢all (s Gllabaddl

1= Jsaall 4 4asiage alada IS 4 DVR lgasty Sl Gaaggatl) <Y ana 455l

Viosds
v
» il e b‘\‘(n\n
\"l,qu;--‘n-_.'l 3 ” \ -
\'}imi , 7
= PV toad
i ;;:—L = - : G N\ a2
e == — g N 1oad
— \ s \.—an!
Iy
A 4
eall i cldalade 2 gl
ol Caeail DVR (e p8all (ansatl) (gaa 45)laa 1= Jsaall
oY ciall dga | (SEH caad) sea | Gl Ciaall dga | aal 1) il 2ea
FPEAEN 90 100 121 135
Phase voltage(V)
skl 13 13 13 13
Phase current(A)
danial) dcUaiay) 1170 1300 1573 1755
(VA) per phase
Angrall dcainy) e | 37.5% 41.67% 50.42% 56.25%
kVA (% of load)

43



(Saabal) 2] e sa 1o SISVl s S (B oy ) ALY B g (o]

DVR allii b aadl) —2-3

Lo doay cjiall Csnag ¢ jipiil e BESSH (s Hlai ae DVR sSuy
3= JSall muagy LAl (a0 laly PioaSal Basg (paididl el Cladiye
el s Als 8 LUl A8l 0585 Ui xe DVR 1 oSaiill 5y)s Labads

S el Al (s Galaial 3pk oo DVR alasiuly agsel) shal Koy
Oe d plapsaill 8 ¢ Jaall LS e gasee Giadl aga (1S 13 L8] 4p)ll 43l
8 painsall ALl aeall 33 DVR (s Jalail) 138 (335 «[9400,0) 43l (i DA
DVR asi baic ¢ Jeall 5li ae gilsie Jshll 3 (siaal gal) (< 13 LI .DC
DVR . Galall iyl s Aty dsmy adly Allall oda 5 ddedl) Z8Ual) (s
OUAS paa (st Jie Jagydll (e L oSadll Al L pdidd) LaEl) JBG e
O¥ deall LS aa (g35ee (siaall dgall OIS 1) dgall (s 5)28 (jaasy 43U
ciall a5 LS Lld aseaall DVRI doulio Allall o3as Vinjd 5o (sinall 2¢al)
skl G gsiaad) seall Al el ey Jighed A8l o s ey Y
DVR Al s3a xie addiin DVR (s 338 gld Jaall )l ae (g)lsiVinjl
.(BESS) dyUaily dillall (135 2Uai g Jany

Cai€ dils L (PLL) dalad) jolall CadS dils Hladinl Sy oSaill 5yy Lbia
abaad e LS ) sea @l 4y Bl e ple (PLL) dilaall k)
Gladiye 5 Alaiul) Aoy Ga 2y Pl aSaiall Ldaall 5L aap 2800 ety
Lokl e oLl Lol aasis (LPF) Jadaiall Lyl

44



Gih gl Cland a9t Al 3 Qg ede L 2023 ale 9wl 45 Alaall Cad) Anals Alas

- (5 —m
SRF i)k alasiuly DVR i oSaill ) ggnicall haall 3 il

Zaxiiuall SRF i ki oo DVR & oSail) ) 8yniall hbadall 3 JSa Fiay
el HLEY) yaas

DY ) st s ) deadl sa o (Via, VI, Vi) ljia)ldl ois
s 2y @l Jiat o adiaall @be-dgo Jysad alainly Jlsall asjal
Sl 385 skl CaiS dla Llasial;

i 2T 2T\
cosf cos (0 — —) cos (9 + —)
vigl 5 . 3 /[viaref
2T 2T
vig| = 3 sinf sin (9 — ?) sin (0 + ?> vibref (1
vl 1 1 1 vicref
. 2 2 9 i

S~

oY) dkds 3 VS sealls (Via™,VID* ,VIc™ ) el daall aga ¢ Jiallyy
Jsand) 2y ¢ @lld any o ol ampall HUY) ) Leadf Leglysad 21y PCC o il

VDd = VSd - Vld (2)
VD, =Vs,— VI, (3)

PR
VDd® =Vsd* — Vid  (4)
VDq* =Vsq*— Vig (5)

45



(Saabal) 2] e sa 1o SISVl s S (B oy ) ALY B g (o]

Dsall rapal) HUY) 8 ladll agally DVR U asyall agall oy Uadl) ol
A(P1) Gl dylil) culeSaiall (g i) aladily

syl adilly DVR aseal dladll adll o Pl oSt asg alasinly Uadll adas
sl anpall U G

il VDG* ded 336 (5) daladdl (o VDA* dad 32l ¢ (4) dabeall e
DVR 1 dgmaydl 3geall o e Jpemall &b 5 ¢ jia lgiad iiai « VDO ]
Dl 8 mmse s LS ¢ LuSall @l cad plaaiuly abe Uy G

v x cos 0 sin 6 1 —

DVR 2 . 2

VDVRZ* _ |cos (9 — ?n) sin (6 — ?n) 1 vDg" | (6)adu
Vbvre cos (9 + %n) sin (9 + 2?”) 1| LVDO*

il ssealls (Vpyra s Voven > Vorre')  Gsmsoall aseall o sl
EM\ s 4lsy Glan adgil em DVR oo (Vdvrar Vdvrb'Vdvrc)
A0kHZ ) Jeay Joasi i Jaat Jllg « PWM &al) 3085 e DVR 4

dalailly 3lSkaal) il —4

a0 olay Juale DVR (o Gl 1 8 adi)py 25 (dl) Jadall alas oS
$lae cuai . A8 3a5a JSLE ulall pad ekl DG Jeay skl D
| Ml maliy 385 BESS dglhadl @l opas s aa zjdl DVR
delsivl  dad Jes Gegpradl deall iy 4 JSAN 8 miage oo LS clidgans
Gisaa die DVR oldf dilas 2y .pf=0.8 4 5)adll Jales el culgd 1< 10

4aliily sgall s Jie cpdaill sea b Ailida e

46



Gob ol Clandy HaE Al 3 Qg ede 2 2023 ale 9 andl 45 alaall Gl daaly dlaa

_
|
i Y [
el fawie T l &
i e —— F—h
L1
Bl

e

BESSilaulls G5l (345 oUai e DVR I dadas 4<40)

aalinly agall 8 Ciaa vie Gugad) Al Saeliall o8 SUSEN gy
G A0 e L) 2y ¢ Al 0.2 vie LGl Jhe g die uleall Jeall e
YUXE| J@A@Cmﬂ Slia OsSa ¢ il 0.4 e g ¢ EL\D}JL)MA}BJAS YEXP | ERVEN
JS Gigan ie 350 Aady Ay Jeall aga of Jaadls . el aal laglil
ol 335 unse 58 LS aaiiudll DVR elof ddled cudiy Law #lily Jxill g
Jé Al s —Vs Flaly Jul) Ggas vie 3 sga)etill Sl sl
oarsill amy VL Jeall 2ga ~VDVR (gl gga — Vs L)y il &igaa
(DC-Link ilay ,eVdC aiuall a¢all

47



(Saabal) 2] e sa 1o SISVl s S (B oy ) ALY B g (o]

................

llllrllls"..""

1) |.".('1;| UL ST
v Y YOLUVY v vy Vi YVLWY v

I,‘JII
l‘.lll

|r)tp|t|||i11,|

It|||l|1l|1'l|

IR
)V l"lv\ J\J l/\

Al !"f‘f"’Y\'x‘{‘Y

Ww\ U\.Uw_

,‘I;Ill’lll VT

BN

it , | { 1 y ‘|.., ( ' [}

‘l(lll!lll"’tl“l"\l.llll!l,.’Illltli
54 AAREAKDA
[ RS | "I"?l'=}’.l )i TR | | N ;\t 4 l ; |.I ll
llll.('?ll:,l,‘.'l ||j|||z";b|~‘|(||||o:||
,MN\AMA:V \A
;\"\W

Flauly I8 G die jshll b (el s DVR I Sualiall ¢13Y) 5 g
cosbeall deall e Galadll agal

dex b bl Gigs ol DVRI Sl 28] mamgi 2y 60830 3
Jea -Calysd Gmed el paiuny Wade LaaAl aga (35S0 ¢ Anl 0.2 e (gl

DVR danls 2¢all anliall ciall 3yl fe gand) JSEN e Jaila Jeal
—Vs L@l o pdall L3200 aga) il Ll el Julud 385 miase 5o WS
Jeall 3¢ —calaalgill giad VDVR iall sga — VL ol gilly sgiiall Jeall 3¢
eladll 2y I8 40230 Hauae chli — DVR Jié (e coladlall e o ladll 2y VL
oy peVde jaiudl agall = VL0ref aajell Jeall

48

[l

e~ clalal e




b gl e a g AR 0 g ede L 2023 e 9 amll 45 Alaall Gad) daals Alaa

o deall al THD KN _ailgll ol Jis o adf LDl (DC-Link

Al aga 8 liise d5agall KU 05l dad e 70.66 ssise ) 76.34

Slo Gaaall il aga 8 bl o3 DVR U Saalipall ¢1Y1 6 Jsa)
Osluall Jaall

& Display selected sigral T Dimplay FET wwincow:
Selected signal: 32 5 cycles. FFT window (in red): 1 cycles

200
o

-200 -1

o [ | o2 0.3 0.4 0.5 o.6
Time (s)

-FFT analy=si=s

Fundamental (S0Hz) = 338.8 . THD= 6.41%

ag (% of Fundamental)
o = N W B B0

o 200 400 500 800 1000
Freqgueaency (H=)

Gl ol 8l Caall 7<)

49



(Saabal) 2] e sa 1o SISVl s S (B oy ) ALY B g (o]

Gluagilly claliiuy) -5

Wb e Wladl 25 saa o8a0 46 il DVR Jali mpag 3 —
A7 sl (8 A agad) (s laladld dalia

Lbie o 1= Jsall 830sasall cillabially DVR ol 4jlie jedid -
Djlie Juad) o115 5 il (3 3 Jead) g8 Vigy Jo1 aeall s
Glalai ol 4y

lellad il g =ayall DVR aga dad a0ail SRF dpb alasiad & —
oSatll yla ) dilaal) d8ally bl e puu b

dabail ey L) Jilaill sahe dpwdia 3256 shaall DVR zigal aey -
LaaY) AUl asa et il

eS8l alai 8 Calie spenst (3 DVR alasiuly s hpal -
g i) ) Jsasll (e leie doeliall ald s dubuall JleaY) dylaal

éh_)@ﬁ‘ Q)Asl\ eLLu Baga ety 4Aldn)g aeall ém e (a:\\ﬂ\

50



b gl Clad gt Al 0 Qg ede L 2023 ale 9wl 45 Aaall ) daals Alae

el -6

[1] C.-C.Fung,W.Thanadechteemapat and D.Harries,2019-

Acquiring knowledge and information on alternative enerqy

from the world wide web,in Power & Energy Society General

Meeting.

[2] C.Benachaiba and B.Ferdi,2018-Voltage Quality
Improvement Using DVR.Electrical Power Quality and
Utilisation,vol. 14, no.1, pp.39-45.

[3] G.C.Lazaroiu,2013-Power Quality Assessment in Small

Scale Renewable Energy Sources Supplying Distribution

Systems, Energies, vol.6,n0.1,pp. 634-645.
[4] A.Sadigh and K.Smedley,2012- Review of Voltage
Compensation in Dynamic Voltage Restorer (DVR),IEEE

Power and Energy Society General Meeting, San Diego.
[5] S. Pal and S. Nath, 2010- An Intelligent onLine Voltage

Requlation in Power Distribution System, in Power, Control and

Embedded Systems (ICPCES), International Conference on,
Allahabad.
[6] Zhan,C, Ramachandaramurthy, V. K,Arulampalam, A,

Fitzer,C, Kromlidis, S, Bames, M, and Jenkins, 2011- Dynamic
voltage restorer based on voltage space-vector PWM control.
IEEE transactions on Industry applications, 37(6), 1855-1863.

[7] Ghosh, A, Jindal, A.K, and Joshi, 2014- Design of a

capacitor supported dynamic voltage restorer (DVVR) for

51



(Saabal) 2] e sa 1o SISVl s S (B oy ) ALY B g (o]

unbalanced and distorted loads. IEEE Transactions on Power
Delivery, 19(1), 405-413.
[8] A. Ghosh and G. Ledwich, 2011- Structures and Control of a

Dynamic Voltage Regulator, in IEEE Power Engineering

Society Winter Meeting, Columbus, Ohio.

[9] Nazarpour,D.Farzinnia, and Nouhi, H, 2017-Transformer-
less dynamic voltage restorer based on buck-boost
converter.IET Power Electronics,10(13),1767-1777.

52



G g JHA B 2 2023 ale 9 sl 45 alyall Cad) dasls Alaa

dashioll ygall Julasiy Lig e gugyuily dylalll jadiici
Glaglaall alaiy il ) Ay and A 5 L os)) giSa FRITA
Gaagl) daala —  Auilaglaal) duaigl) 4418

Gy dga L3 )

tpadla

sl dgpall Glags e 82019 ksl 4 Covid—19 seds dia
IS Ll Uads Uing legiage dphll jeall DA e COVID-19 e oyl
Al AV eVl ) el Qe b ey o0
& opbadl Galai) e Gapill gygpall e « COVID-19 jlim) caigl
zsally RT-PCR élld 8 Loy L3e S Capeil) 35k (o dpaall ciifll 885 adjuas
@A ledl ey RT-PCR jlaa) o e aepll o disd) 2230y adiall
b Aald ¢ S Gl e Jame o gsing 41 Y) « COVID-19 papis b
iU sl Byl Alasin) a5 o oSy ¢ Qi) 8 ALY (e 5)Sad) Jaliall
OSy ABally Sl Cus e Allad @ ) uugnall padatall sl 35k 5 daid)
aail el el el asm ey Aad) 23V 5 Alaiall 4edY1 oo
el Tanaady eliaal) S Akl g of ofa Aladl o3a Jaly (syaall
Gibb Gadiis Lad Caadl 138 3 .COVID=19 1 ol (il Suny Sa 3eal)
s Jualy) A8 Sl 5 nd) Wl as Aalelly daSlall GGueall aletl)
COVID- 4 4lay) e adsll 8451 dmhis jaa clily saeld e Inception
oo lle llas s %85.7 Canaill 8 g Llay 38y e cuilS 4, .19
XG-Boost _aina e Inception—v3 uli A

s kil peall ¢ 91 abeil ¢ Guead) aleil) cilaa s tAaliial) cilalsl)
A4S ISl (Al SISl (L8

53




dakial) gual) Jolady Ug o8 (g s Alal) paddl

Diagnosis of corona virus by analysing CT scans

Abstract

Since the appearance of the COVID-19 at the end of
2019,Wuhan, Chin, the recognition of COVID-19 with medical
imaging has become an active research topic for the machine
learning and computer vision community.

To stop the spread of COVID-19, it is mandatory to recognize and
then confine infected persons. Many recognition methods have
proved their efficiency including RT-PCR, CT scans, and X-ray
scans . Despite the fact that the RT-PCR test is considered as
the gold standard in diagnosing COVID-19, it has a considerable
false negative rate, especially in early stages of infection . In
contrast, using X-ray scan and CT scan methods can give
efficient results in both time and accuracy . In fact, using CT
scans and X-ray scans requires an expert radiologist to identify
the COVID-19 infection. Artificial intelligence (Al) systems can
provide an alternative solution for automatic diagnosis of vCOVID-
19 infections. In this search we applied the most common and
important deep learning methods as residual ,dense Nets and
Inception-V3 on lung Ct scan dataset to diagnosis the infection of
COVID-19. The precision we have got was 85.7% by using

Inception—-v3 and XG-Boost classifier.

Keywords:
Deep learning algorithms, machine learning,CT scans, COVID-19,
Resnets,Densenets
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The Critical Success Factors of ERP
implementation in Higher Education
Institutions in Syria

Eng. Feda Jahjah Dr. Mohanad Rajab

Abstract

The failure to implement ERP in higher education institutions (HEls)
worldwide is much higher than in other sectors, such as banking or
manufacturing, although a limited number of research has been done in this
area. Until now, previous studies have identified some critical success factors
(CSFs) either in the field of information systems or in the industrial sector.

This research identifies the critical success factors regarding the
application of the ERP system in higher education institutions in Syria and we
discuss the importance of these factors. The research also provides some
insights into the need for an ERP system in the sector during times of crisis.

It aims to contribute to understanding the phenomenon of implementing
and evaluating ERP in higher education institutions in Syria, particularly at Al-
Baath University, and analyzing the existing studies on ERP implementation to
identify critical success factors.

The ERP system adopted at Al-Baath University, Syrian Arab Republic,
will be used as a case study to measure success in implementing ERP from a

technical and user perspective.

KEYWORDS: Critical Success Factors, Enterprise Resource

Planning (ERP), Higher Educational Institutions, Implementation.
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Category

Success Factors

Organizational
Factors

Top Management Support

Management of Expectations

Change Management

Business Process Re-engineering (BPR)

ERP Project Team Composition and
Competence

Education and Training of Users

systems

Perceived Usefulness

Network Reliability

Suitability ~ and  Attitude  to

Standardization

Robustness and Error Prevention

User  Friendliness, ~ Help,  and
Documentation

Interdepartmental ~ Cooperation ~ and
Communication

ERP Project Management

Project Champion

Organizational ~ Environment  and

Characteristics

Organizational Structure and

Management Style

User Involvement and Resistance

Individual
Factors

Awareness

Satisfaction and Systems Satisfaction

Attitude

Behavior

Motivation

Education Level of Users

Trust

Organization Politics and Decision
Making

Alignment with Organizational Vision,
Strategies, and Planning

Social Factors

Interest groups

Roles

Norms

Values

Funding

Clear Organizational Goals, Objectives,
and Scope

Cultural
Factors

National and Organizational Cultures

Rules and Practices

Cultural resistance

Technical
Factors

Perceived Ease of Use/Complexity

Minimum customization

Data Quality, Analysis, and Conversion

Software Development, Testing, and
Troubleshooting

Vendor factors

Vendor and Consultant Support

Systems Changes and Upgrade

Use of Vendors’ Tools

Vendor Customer- Partnership

Architecture  Choices, ~Technological
Implementation, and Infrastructure

Appropriate business and 1T legacy

Political  and
National Level
Factors

Governmental Policies

Obsolescence of Hardware and Software

Political Influence

‘o
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Gl lgdle S s A Landsl) Jol sl 2 Jsan

Complexity Al
Network reliability ASE) 48 sa
Flexibility and efficiency of use Aladil Y e i€ g A5 5 ya
System’s response time to users’ Cpediiuaal) Slllal aUail) dlatiul <
requests

Minimum Customization sanadill e oY) aall
User friendliness, help, and G5l 5 3aclisall 5 plasiu¥) Al s
documentation

bility of the system’s statusVisi alaill s
Robustness and error prevention Uadl) e 5 diliall
Software development, testing and Gl 5 LAY g Clisa all ) shad
troubleshooting Leadla) 5 slady)

Lpsmd) ad) astail) ilospa (8 Cilasaisall 3lsa Jadads 1d5 .7
L 2000 ale b Ay 8 ERP bl 350 Iophas Jola chjels
Gkt 4 Galalls alel) el (e JS & aaall 508 Cluugall @y Lo
Glabiall Cliilly (apills Bsdll e paadly 2sesll pais Ally ¢ ERP Jola
Lpwd Lo 5 dabiiall dabiadl) depll il g JalSall 0 elld 3 Lo
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Llads 3% alac) 8 sacluall dal e Als AuhaS ) daals La]
Cilalaiall (s Al aalall G Claglaall sl (pats Clungall 35
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Preparation and characterization of
Curcumin-loaded calcium alginate beads
and optimization of some preparation
parameters

Abstract

The aim of this research is to utilize natural polymers in
encapsulation of active pharmaceutical materials within beads,
which is used as drug carriers in multiple pharmaceutical
applications.

For this purpose, beads from sodium alginate and other
polysaccharides like chitosan and carboxymethylcellulose were
prepared as a matrix for curcumin that was extracted from turmeric,
The extraction yield was 1.6 %.

The factors affecting encapsulation efficiency EE% were studied
and EE% was about 84% for sodium alginate 2% as polymer
solution, and Ca?*(0.1M) as a cross-linking agent, the duration of
cross-linking (30min) were applied. It was noticed that when we
used a second polymer with sodium alginate, the EE% was
descreased, further more using Span80 as surfactant gave a higher
EE% than Tween80.

The prepared beads were characterized by scanning electron
microscopy SEM, UV-visible spectroscopy. The fluorescence of
curcumin was studied by photoluminescence spectroscopy PL.

Keywords: Encapsulation, Beads, Sodium Alginate, Chitosan,
carboxymethylcellulose, Curcumin.
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Improving the mechanical properties of
Aluminum Alloy 360 by adding Titanium or
Boron, and degassing the melt with Argon

Abstract

This research was carried out to control the quality of the liquid Aluminum
before casting, in order to obtain porosity free castings with high mechanical
properties. It' was supposed that treating Al 360.0 melt with pure Argon in
conjunction with adding structure refining (Al Ti5B) materials produces high
quality castings. Since Argon bubbles rise in the melt holding Hydrogen bubbles
and impurities to the melt surface in order to get rid of them.The practical
procedures required a rotary degassing device, Argon cylinder, Aluminum
melting furnace and test equipment. Six experiments were done comparing the
use of Argon gas, Degassing tablets (FOSECO Degasser 200) with/ without using
refining materials (Al Ti5B). The results showed clearly that using Argon gas with
had very good results on the mechanical properties measured which (Al Ti5B)
included high hardness up to 80 HB, tensile stress 337 MPa, low porosity, fine
structure, high impact strength 0.573 kgm/cm2, yield strength 187 Mpa,
ductility 3.4% and elevated young modulus 85966 MPa

Key words: Aluminum Alloy 360.0 , Rotary Degasser, Argon,
Al Ti5B, Degassing tablets.
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Introduction:

In order to obtain sound castings of Aluminum 360.0, mechanical
properties must be adopted well. That can't be achieved with the
presence of Hydrogen in the melt. So that, it's important to get rid
of this harmful gas and other impurities found in the melt.

Some casting plants use special degassing tablets which are not
always available. Furthermore, it has harmful affection on human's
health.

A lot of researches are carried out to study the results of treating
the Aluminum melt with inert gasses, especially Argon and
Nitrogen.

A.Bahmani et al.[1] studied the effects of Hydrogen ratio and
cooling rates on the tensile strength of commercial grade
Aluminum Al-319. The results showed that high Hydrogen content
in the melt reduced the tensile strength. While increasing cooling
rate couldn't cease the bad effects of high Hydrogen levels.
However, increasing cooling rates resulted in higher tensile
strength in all Hydrogen levels.

Another study on the effect of Hydrogen and Oxides on tensile
properties of Al-Si-Mg was carried out by G. Eisaabadi et al. [2]
Results showed that Hydrogen has a worse affection on the tensile
properties compared with Oxides. Also, Hydrogen bubbles changed
the changed morphology of oxides from two dimensional (2-D) to
three dimensional (3-D) one.

Ga’bor Gyarmati et al.[3] studied the effect of using rotary
degassing treatment with Nitrogen on the melt quality of AN Al-Si
casting alloy. They found that degassing the melt using the rotary
degasser, with adding melting fluxes raises the quality of melt.
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However, degassing the melt without flux addition caused
impurities which increased the porosity in castings produced.

M. Mostafaei et al. [4] evaluated the results of degassing variables
on the quality of Aluminum alloy A357 castings. The degassing
variables are the device rotating speed and gas flow rate. As the
combination of these two factors can cause the casting structure
not to develop or even descend.

This study assumes that degassing Aluminum Alloy 360.0 with
Argon using rotary degasser and structure refining material Al
Ti5B produces a high quality melt before casting, which is
Hydrogen and oxides free. That reflects on the low porosity of final
solid casting with fine particles. Obtaining high mechanical
properties especially tensile strength, hardness, impact strength,
ductility, yield strength and young modulus.

In order to prove the previous assumption and compare using
Argon gas with degassing tablets Degasser 200, 6 experiments
were done as follows:

1- Melting AA 360.0 without degassing or any addition of structure
refining materials Al Ti5B.

2- Melting AA 360.0 with adding Degasser 200 tablets, but without
adding Al Ti5B.

3- Melting AA 360.0 with adding Degasser 200 tablets and Al
Ti5B.

4- Melting AA 360.0 with Argon degassing, but without adding Al
Ti5B.

5- Melting AA 360.0 without degassing, but with adding Al Ti5B.
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6- Melting AA 360.0 with Argon degassing and with adding Al
Ti5B.

Other parameters of degassing were fixed values:

- Melting furnace: Aluminum induction melting furnace with
Graphic crucible 100 kg .

- Furnace actual charge: 50 kg.

- Gas pressure : 0.2 bar.

- Gas flow rate: 5 I/min.

- Degassing period: 12 min.

- Degasser 200 addition: 0.1 kg.

- Al Ti5B addition: 3 kg.

- Degasser rotational speed: 300 rpm.
- Argon gas purity: 99.998 - 99.999 %

All the experiment were computed accurately with an excel
program, which calculates the addition ratios needed.

A spectro-metal analyzer was used to validate the charge
composition during and after melting.

1. Problem ldentification:

Improving the mechanical properties of Aluminum Alloy 360.0 in
the liquid status in order to obtain porosity free sound castings.

2. Materials and methods:

The material selected for the research is AA 360.0 which is
composed of the chemical elements shown in table 1:
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Table 1. AA 360.0 chemical composition [5]

Chemical element | Cu Mg Mn Si Fe Ni

Percentage % <0.6 |04-06| <0.35 | 9-10 | <20 | <05

Chemical element | Zn Sn Others Al

Percentage % <0.5 | <0.15 | <0.25 Remainder

To obtain this chemical composition accurately the charge was
calculated with an Excel program designed for this purpose
considering the oxidization ratios of every cast element. Then Pure
Aluminum ingots and other cast elements were prepared according
to the addition ratios shown in Table 2.

Table 2. Charge calculation with the Excel program

Main charge Fluxes
Material | Qu. (kg) | Purity % | Material | Qu. (kg) | Trade code
Pure Al 7 99.8 Coveral 0.5 11
Al-Si 41 11.7
Al Ti5B 0.4 4.2
Mg 0.331 99.5

In the experiments contain Degasser 200 degassing tablets it was
added 200 g for each 100 kg melt charge i.e. for 50 kg of melt,
100g of Degasser200 was added.

After each experiment three specimens were taken as described in
table 2.
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Table 2. Specimens used for each experiment

Test type

No. of specimens

Tensile strength

3

Yield strength

Hardness

Spectro-metal Analysis

Ductility

Micro- structure

Impact strength

Young's modulus

W W W wwww

Then the average values were taken for each experiment.

3. Results and discussion:

The best results were attained from experiment No.6 which are

shown in table 3.

Table 3. Specimens used for each experiment

Test type Average test value Unit
Tensile strength 337 MPa
Yield strength 187 MPa
Hardness 80 HB
Impact strength 0.573 Kg.m/cm®
Young's modulus 85966 MPa

The chemical composition attained in experiment No.6 is shown in

table 4:
Table 4. Specimens used for each experiment
Chemical element | Cu Mg Mn Si Fe Ni
Percentage % 0.11 | 0.53 0.21 9.7 0.05 | 0.02
Chemical element | Zn Sn Others Al
Percentage % 0.03 | 0.04 | <0.25 Remainder
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Micro-structural images were taken by Nikon SMZ800 stereoscopic
zoom microscope .The results are shown in figure (1)

a)Without treatment ) With Al Ti5B addition
Scale 200% Scale 200%

c) Treated with Degasser 200
tablets Scale 200%

d) Treated with Argon gas
Scale 200%

e) Treated with Degasser 200 f) Treated with Argon gas and
tablets and Al Ti5B  Scale AI'Ti5B  Scale 200%
200%
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In figure (1-a) large gas pores appeared in the micro-structure
because the melt wasn't treat at all. However, adding Al Ti5B the
micro-structure was finer but still has large pores which must be
treated as shown in figure (1-b).

Treating with Degasser 200 tablets only (figure (1-c)), the pores
obtained were smaller and the particles were coarse so that they
had to be treated.

So another experiment was done using Degasser 200 tablets and Al
Ti5B (figure 1-e) to obtain approximately pores free structure with
finer particles.

Another experiment was conducted using Argon gas only, which
achieved very good porosity results as shown in figure (1-d).

The best results were achieved by treating with Argon gas and Al
Ti5B together, since a fine micro-structure with the least
percentage of pores was obtained as illustrated in figure (1-f).

To validate the results, volume density method of measuring
porosity [6] was used. This method calculates the percentage of
pores in the specimens. However it doesn't show how the pores are
distributed or where are their positions.

The volume density is measured by dividing the actual density by
the theoretical density. Since the actual density is the mass divided
by the volume according to the relation:

Pact= MV

The volume is a fixed value in all sample, because the samples were
operated with the same dimensions as shown in figure (2).
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The results are illustrated in table (5) :

50

@20

Figure 2. Actual density specimens

Table 5. Pores percentage in the specimens

Specimen Dimensions

Specimen | Treatment - Density | Mass | Pores
No. Method Diameter | Length Volugne Obtained | (g) %
(cm) (cm) | (cm)
1 No 2 5 62.832 2.387 150 | 9.227
treatment

> Al Ti5B 2 5 62.832 2.403 151 | 8.622
Degasser

3 200 2 5 62.832 2.515 158 | 4.386
tablets
Degasser

4 200 2 5 62.832 2.546 160 | 3.176
tablets &
Al Ti5B

5 Argon gas 2 5 62.832 2.562 161 | 2.571

5 Argon gas 2 5 62.832 2.594 163 | 1.360
& Al Ti5B
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Figure (3) illustrates the percentage of pores in specimen (1),
which includes large pores ratio indicated by the density obtained.

' 9.227 %

m Pecentage of Metal

M Percentage of pores

Figure 3. Pores percentage in the specimens (1)

Figure (4) illustrates the percentage of pores in specimen (2) using
Al Ti5B only. The pores are smaller but still large which reduces

the mechanical properties of the alloy.
‘ 8.622 %

m Pecentage of Metal

M Percentage of pores

Figure 4. Pores percentage in the specimens (2)

Figure (5) illustrates the percentage of pores in specimen (3) using
Degasser 200 tablets only. A small pores ratio is obtained.
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‘ 4.386 %

B Pecentage of Metal

B Percentage of pores

Figure 4. Pores percentage in the specimens (5)

Figure (6) illustrates the percentage of pores in specimen (4) using
Degasser 200 tablets with Al Ti5B. The pores percentage is
obviously smaller.

‘ 3.176 %

m Pecentage of Metal

B Percentage of pores

Figure 6. Pores percentage in the specimens (4)

Figure (7) illustrates the percentage of pores in specimen (5) using
Argon gas only. The pores percentage is about 2.5% and the
density is near to the standard density of AA 360.0 .
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‘ 2.571%

B Pecentage of Metal

B Percentage of pores

Figure 7. Pores percentage in the specimens (5)

Figure (8) illustrates the percentage of pores in specimen (6) using
Argon gas with Al Ti5B, which obtained the best results and the
best mechanical properties as mentioned above in table (3) and the

finest .

‘ 1.360 %

® Pecentage of Metal

B Percentage of pores

Figure 8. Pores percentage in the specimens (6)
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