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This system is aimed at students of universities and higher institutes where
it clarifies and rationalizes ¢hstudent in sections, majors and materials of
precedence as well as general and specialized materials, as well as allows
the student to know the results of the materials electronically, as well as
part of it contains the data of graduates and the passifilwithdrawing

it in paper.

This system can be converted to a telephone application that allows
students in remote locations to use all its features without the need for a
specialized guide.

In this research, all the required materials have been talldbe number

of materials has been consolidated, the priority of the materials has been
discovered, errors have been discovered in the precedence and rectification
of the data, and the data collected by all students currently studying and
graduates fronold years have been compiled and linked to the Office of
Study and Examinations. In turn, only put the number of the school to
know any information of interest or print any paper, such as a temporary
statement or proof of the level or disclosure of gratesshown in the
office or the section for ratification.

Here, the results are excellent in the experience of the Higher Institute of
Comprehensive Occupations, so that the services of the student were
delivered without going to the concerned departmdatexplained to the
student the admission laws, sections, specialties, and materials with the
thesis to help him download the materials.

Keywords :VB Visual Basi¢,RDBMS(Relation database management
system ),UMLUnified Modeling LanguageSDM( System DeMepment
Methodology).
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Abstract

Without doubt the Extensive outreach and continuous development in
information technology generally and special in computer networks, where
it has contributed in make huge revatutiin various fields (economic,
financial, medical, and other fields),also there is no clear strategic and plan
to design computer networks, This paper focuses on Cisco's PPDIOO
methodology to be a clear strategy and sound and robust rules that
engineers rad computer network professionals must follow to design a
scalable and scalable computer network. Continuous evolution, also help
students of this paper projects networks colleges and higher institutes
section of good integrated design projects for gragatduated in proper

free of errors. In this paper , The stages of establishing were divided into
6 parts as the number of stages of the methodology (6 stages). some
important and necessary points were added for each stage of the
methodology so that thi methodology becomes a comprehensive
integrated methodology for the design of all computer networks.
Graduation projects of the networks department in the knowledge of each
of the key points in each section of the project book. At the end of the
project we conducted a comprehensive questionnaire to determine the
suitability of this methodology in the design of technical projects for

H H Copyright © ISTJ wAmYce WIAK
wtr XxYbKOFM am4d



International P T
Science and Technology CXF Y IOF Or k Sl S

Untrrmst o] Serme wand Tl Jmrmal

I 3 U3 OF )Q
wi_ooraa ge wzeyon [STl”

computer networks and analyze these results to reach the desired results
from using this methodology.
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Abstract :

The web applications has developed significantly , it hasrhe@major

part of all sort of general services , and had expanded to make research
development companies to develop new technologies for support
development of applications and websites continuously.

In this paper presenta design pattern for the wepgication, this model
based on ModeView-Controller (MVC), which was developed by
Microsoft. The architecture has several other useful components separated
data from View according with three main components which included in
the latest versions of the S®.Net framework, it has improved the
development of web applicationsas well as developers have been able
to work easily and flexibly compared with traditional ways of developing
web applications. It is also improvefcilitates the maintenance
web apgdication when worked with relational databases and user
interfaces, also supports work on different programming languages, and
new technologies such (RAZOR Pages), furthermore easily use files
upload, which was one of the Improvements when working with web

server with MVC that was one of the main objectives of this paper

hUDZ & - Il &

€G?21zT UG Nj tY:1Gz! & éeGdziDZ: ! & 1t 3
5 1
5

0 t41G1048 E+fG. 11 & dZa UeGl Y7y I &
1148 &G 5T | D& Gnju' Za NEL&EIE2GA”

G: njGY)iGEphicg User Interfacet Ydz {  '& p- . . ! &

¢ N¥I. 1& QL pa-.. 14 E+G. 11 & |~ Nj

TRIENCBO Y J&%k0d 1 & & Nj 1d&a U.21MEQ Gl ¥ ¥

no Copyright © ISTJ wAmYce WIAK
wtr XxYbKOFM am4d



International

Science and Technology CXF ¥YIOF Or t g ol i Ly

Untrrmst o] Serme wand Tl Jmrmal

I 3 U3 OF (
wi_ooraa ge wzeyon [STl”

ModetView p- . .-~ -1 & tnnaa 172 eGLJG*i”'é
ba-_ . 108 1 N¥Ga S \Wdz- E dz@z QRomtfdler] &K (G-
(GU)

B 6 Smalltdk (+a « dz O5 Nk dNMzfa- & .GPE | ‘zKl -
GnjMQ ! pd njsdz - dz _ . 14 ()Xéréx’»(aDAFt"ﬁéG JQUE-¥:
Ut N dZ "1 & edai U8maltalcTEa |-& A tdf G dI &
padldza eéGl 1"y k T DZ 6C

. 2013

Freeman,A)) . 21! a Yy

obd*a 12 G117 --511a s3i2pB8BEHAHA" T OSBZA

sT t3°1 k 1 DAMVO] G1148 K3 ~ 'é?-11¥”ZIﬁ

ypai:! a _(ABPMat) Activel SeryenPage 3 ~!'"al & pi G

0. !véDZéQﬂi .l §GHMH2 tBZG. . {GH +t1:1 Gz! &

G DE HE @ U Ljl&tsT "Z (ServerSide ¢) E_ ' z! da pi G,

Dykstra, T.) W¢bForm$y ouuohi G zk O,! &da + ¢- _D.
. 2013

bjGa 4."dz I DZ Ol Cl@CGE3TAFE: Z_ HEnjs oA
Y DZ . KASB.ne®) t!4&al KlingySarver Methodblogy E . @ z ! &a
.D2Z K 4-"k E:z!8&8 +t41 P35 U.2118 &G, s
q?" = Opi G.(CliéntRe@®BE 0 zk O.! da p- .

boos T T!a "2 P ka (HDD! &CLjEGH™ | 4 GHI L |
€G1.3: 18 tYy14&1h t AG, (ASB.nel) | A, GnkD2 1 |

nn Copyright © ISTJ wAmYce WIAK
wtr XxYbKOFM am4d



International f e hwt e T
CXF YKF Ort A gl i 5

Science and Technology
ntrwncet sas] St wid Tovlation Jomrual

AN
ourna eonyion 1R T A

1. 1aA y¢

b z34- K + 5T N.  KNeOFraméwork Ghjzzdtr 4 dreGE*
b-DZ, .f AGJ] ! a4 GnD21 ka Os4HIML) & E” p
. Evjen, B. and Others 2010

ASP.net
Serv Page
er

ASP.net
Runtime

_ net Class
Clie Page
nt

(ASP.ne}) t+ 511 & G 13 T° Fi ZB4 90 &  (

(Darie, C. and Barnett ,W. 2008 )
hu¥a . ~ Il &

vl k H1Id&e EiRZatsT | ZFAMK: 14 & GV 14136 YANEAIT & 1a1d7

L

@Gl Yy (14 Sszdz ya Zava OBIcFl#Fl dz ¢

o w

_p +DZ ., dz E$G.-dz UG " Nj dqDZ " :1 & &

O5 "njsk tDa~:14& ~"Pa I "z:72a UGnu 2

o

BYIr®eZ! - Lja U.~2118 &G, 5T O5

np Copyright © ISTJ wAmYce WIAK
wtr XxYbKOFM am4d

Nj



Science and Technology

hut _

International

Journal wy 3 Y3 OF

cXF YIOF Ort Ay p gl 1t

Untrrmst o] Serme wand Tl Jmrmal

M

isTa

PRAT

T aA Yy S July 2 081 H y HOH
.3k é-,¢ tN"Flz!&d g ad& AN Flz!
. 2118 + 57T O3 Gnju
. éGLGY"1 & tDa1? O35 ~ A 3k NJ
s DZ , dz 1 | 2" F: z! e G A" G’
Y-o I DZ UH éGLjGY”
. ABE@T &P, -~ 1atna 1dEdB D2 dz 3ys Cbii- I18A
MVQ s1. .7 18 3-dz h
ZFA1_ fa(.Net Framework t -~ =~ dEIVD: uf Y :i(~ ., ! & Q' Lj
ModeliewXontroller ONja UGnj, . " hu O35 ¢
Web Application —
ASP.NI-ETAren
Web Forms MvC Web Pages
HHE“"& .--""'ff
ASP.NET
.NET Platform —
(MVQ S N: . NEX BJ:-zl| 3 yHapT dza(

nec

Copyright © ISTJ

wimYcsB
wTt X4YblOF M

NAK
amd



International T T
Science and Technology CxXF xtOF Or F Y el W S
ntrwncet sas] St wid Tovlation Jomrual

AN
ourna eonyion 1R T A

bl _ &l aA y¢

:Mode) UAU&a - . _ vyl

3 k O.,!'& -2Z&1tl'4& ~ s "k I D#a d_ "¢
" TG1dz E3z- KA e&GLGY”

: \iew) TdzZF” la - .

L2118 +i 5 tapmédd -Q5 e GLGY" 1 4 o6 Z

: Qontroller) S FETa - s

1 h eldGz: ¢@&PIZ! Fa..: skaaytU p O5

.(Galloway 2013 \(iew OLjG. 'Mode) ~ ~ 21 Al & (

Database

L o D v

(Freeman, A. 2013 MYQ ¢ 1 : .3), ! @piq: HAp ~(! &

CLUMvOo e gAY LY R A0®): (WP3dp 5, 01401

U- Lj
elP-:1 & 1t Coatrotlgy 1.2 =zylad - yi® 1dz t+ ¥DZ
IT1a Gn! Gli3A pil g a U+DP-:18 €3 1¢
nT Copyright © ISTJ wAmYce WIAK

wtr XxYbKOFM am4d



International T T
Science and Technology CxXF xtOF Or F NG

Untrrmst o] Serme wand Tl Jmrmal

I 3 U3 OF )(
wi_ooraa ge wzeyon [STl”

Gnj.6-_ k +~35i aéd !&GLU@YjiMbdeju. a- k! & V1
@ GLjGY” 1 & .contrgll® O3 ".z" &, § 1WZ! &a p(1 | ¢
Mode) -~ " z! & 1dz ¢ TG1dVeWGLGA” 28B4 ¢cB3
b ! GAPZ-ZB4 & @la. 11aG d1 1AY PACHAE)EPA
.(Freeman, A. 2013 & GLjG " DZ
iai Okdg U6 =z! & eGLjGYh 05 3k
.7zl & 1dz @GLGView & 06 ~Z #Qoukrolley Gy PEA ¢
Microsoft018) p- . . - - ! GA + TG Mode) . 21! &

.z 1a yiFQ A+fY c¢cH2+.14a |

b i G®lient Cod@puter E_:z! & dGn.! p-.,. .14
O5 yléaa 0GvlL O5 p-.. . -ka U.211a ecG
1dz + Z1 7, dz + 21 4 VdZGI G nNJ AURITIA1T. ' & @ d
c-Z E_:  KMVO! & ¥ G, !kKA -g:5j L5 & Gs DZ !
3.1 8 Gnj: . K eGsDZ! & ydz FdiGz ! &
b N7 DAERR 1A B2z T1&y1s: 181 GROT 1Y 1RGDAHOdE U Ha
. d. 7Y I GK t TG, ! ¢

. &2Viky - " z! & ydz EdzGz ! & ¢, 1 ¢+

+ Y1 G, & t1 2 Y! GKA ¢ _ kComirdllgy O. ! &a
chd 4, .  d&d .ypdPalt+t s.! T F&°!l'&a p- ..
x 1 1 Viewz & AJ(z! 8 GnDZ:k O,!8a péa- . .1
Nl 6Gs) za DE A y5 1 & cd&ia pilk y

ny Copyright © ISTJ wAmYce WIAK
wtr XxYbKOFM am4d




International T T
Science and Technology CxXF xtOF Or F NG

Untrrmst o] Serme wand Tl Jmrmal

I 3 U3 OF )(
wi_ooraa ge wzeyon [STl”

(ASP.Net Framewo)k + v« "' & pi G, ! & @G G T &:lz!
‘ky IRYDES o1 148Gl 4. D446 11454 GlacH Oce @E3EI15 . hu
"zl &a (MyG) Y12, 14 q'Lj iai Okdg
12° . .h NI _! Gzdz 1 D] aa Cdbitolle@ y dz t -
FATGP d2 * 1Z _&GLEcal” WA Dic-&Gp - |.168
E_ z! & T114a t+ AG. . 1 Ua&Cont@ler.Reduest Y : ~ | &
. (Controller.Responge y G4 P 1 dz

el -y . la dF2+.14

¥DZ Z RG™ A& & @A8VD¥rNa -1 dzat &i Lj oF nydi-"pl .

€GsDZ! & 12° _ k @ Dla R& na yuP 1dz ¢©

eG, ¢ G:dz ¢-o0 | DZ YDAz EH y35i ¢ _ 06

yb - 27 POG (&, 1&tinjH RidZ & yisa U=zba BoAH i GRAT &

iG*a t+~ h éiGP ¢-Z2Gp @z, @ed&Ai aGphZ ! &

ci-=z,:18 é&GsDz! & y5i O5 i1.118 N
. (Aurigma, 20183

s 1. <~ | Entity Frathevid®? Y- Yl & T [ 445X @RH . h

. MVYO
O.18a Uty Flz! &  OFLGNERS 4a-1FaDZplaa 'd(
F:z! & 1 G* & Vdz Disconriedt & t+ ®Z 55 dz! 4G4 a T
.(ADO.Net)
n o Copyright © ISTJ wAmYce WIAK

wtr XxYbKOFM am4d



International P T
Science and Technology CXF Y IOF Or k Sl S

| 3 Y4 OF e )(
v oeraa g wemayor 1STA

} njnda 5106 . ER d MMk BGN(Lja! & "@q" Ig
@ GLiGN” 1 & T 1! & yUFg reEfscIgysGDR 14 & + 1 2
NET) FEPA&i (MDO.Net) F1A!'&8 i1iG*a +v14&aih
I Bx kO Glie dZETZO)A(CRUD & G Draméwdrk R &1 U (
& GY DZ z! &Créate NRead &Jpdate oDeldte & GLjGY” | & - Z
e AR | & @iz &t AHI 186G k@) O, d2aithadsanp Gal 3- k

HHD +3 1Kk .511a 34d2 +H T & * T1a ¥i:
Lerman, J. and Other§ @ GLjGY” | 4 )Y o BdzEz iDE* &( 1
. 2012

. DZn x! MV DEZENcalZa( q:+ja y@z ZidA&hEKAnN
. ¥4 @& GLjG Structére Quérg Lapguafjez pAIdZG | . ADZAE : (n
(LanguagelntegratedQuety + Y DAH2Gh ! & plz, 6 1 0U& t 3!

MVQ s 1. . " (RAZOR -~ qzF1 T 1 Ai
Ut Y. d7 hu RAZOR -° Y OkOBE: | - 51188 3 Ydz + |
t3! 32 I DZ ty-~ 1& piG,1l& &G, sT ¢

¢ Z(Sergerlide . ~211 8 piGP TBEYE zI!dA | BA
MNVO Y- !4 Z2G: G ydzUR A& y-a¥ _ 1" ! &
ya HTM) U (dZ ,'&a t3! eG. 5T ydz O, dZ"”
& * P, [A(NET Framework E: Z T G*RAZOR®ag& n 1 Nj (
CN! . ASEBNe: Ljda " (k e&ai U t+:Fldz t+~  h
p N Copyright © ISTJ wAmYce WIAK

wtr XxYbKOFM am4d



International P T
Science and Technology CXF Y IOF Or k Sl S
mhﬂ‘mu

I 3 U3 OF )Q
wi_ooraa ge wzeyon [STl”

E: K E:izk O,! 8 &G s5.! & 1ywtiecka Upa-
. Qhadwick 201)-|zyai (HTML) & G, s RAZGRPA i (

5" _h p1l g€ SA U.D2Z'!'8& yG1° . 1GK .=
Y Ss 2k UBETMDZISB yEGFEWBA(RAZOR  ° dZ Kk E:n
i1 d~ " 72a URE_:=z2z!8& Os5._ dz O5 NX pGH
q:Lj B:2z °_ ¢ Gdz UORW tzvDA!I ! G111 a
VisZ-0d BOFZF . |ERSIFINJRAZOR  ° . dZ .MV KW -y.dE &
i &- d2GK GsD&z €« 06 GC: dZ qI'l 4+gda iyia@E
O WebdFortny y dz E: z! GA (GSETML)DA/BHTML) + | 2 v !

° dZ 14 EBE:n 12 O_.dz”"! a4

NVQ s 1. . (WebFamgdz HPZ "+~ 1a .S a ¢F
(ASP.Net) hu1 _ &8+ T 3

t¢- D4 ,1 & .~211MVORGS 3T~ plad . ql iy paz

"21Yyka RG h O5 192il1y:!\8lebFaen®. ¢ G: dz
b&d- . 1 GAMVO1 I & :e& qF LA 1( v éGpa 5!
.(Choudhary)J. 2017) ASP.Ne} t+ Y " | k

MVQ S . 1 & Q'L a t @Sz ylad n. 21!

pMm Copyright © ISTJ wAmYce WIAK
wtr XxYbKOFM am4d



International T T
Science and Technology CxXF xtOF Or F Y el W S
ntrwncet sas] St wid Tovlation Jomrual

AN
ourna eonyion 1R T A

bl _ &l aA y¢

MVC Web Forms

O.d? v i1TH ya -ni b 5T EP&i O, d?Z
.67 Z t+ s5T| +t,.s5T7T EH O3 i1h
. ¢C-0

* 5" huCpntrdlil ¢ A " z| Réqlest( - DA ! & ¢ IT
.D. 2114 pi G, A t

HTML Helpers + 3 DAu t T Server) pi G, ! a e
(ServerControls pi G, ! &'! (Controls
. & GLiGViewStatp ci-& & GLiGY" | ¥iewStali 4

G- YK t s5.1a E|
tN. "1 a tN_ dZ"13t N0 a t N dZ V)

A

. pa- . . 1 Ofnoc 2zWS .6 Z ERh! pa.

Qo

A ¢cFsMvVQ + sliz."lla 3.dz ya-_ ~&a heal
, 2% 1a Usas

L2118 @1 BVOLjY-eldE] Lis e a8 341 140 v 1Ak @zzK
GM®2) ( “Y: . 1 & q:Lj pa- . Wé Form}Z G2 Nj

Gga® :!ada NFG, ''& 1DZ yi1., 14& .92114a

. Brainvire 2016t ¥ ! G ! &

9" _« T llda .28 <t 13

yiDazya v - 1a0 A18e G | v & Av JAHGEMVO S v . 1 a QL]
t 12 ¥y K

p H Copyright © ISTJ wAmYce WIAK
wtr XxYbKOFM am4d




International
Science and Technology CXFxtOF Ork
Journal

wy 3 Y3 OF
b1l 6"

M

July 2 081 H y HOH rg:i::] }\Q

yals gyaly v \adsylirayayai ol EBn EH E: z! &

Il aA y°©

13 € .
Qontrolley "z1 & | Dewg: z.£ z 'PAAl @2 "1 h dZ
1d? MVQ abb-..1GAK lj 21Yk Sk y~“14a d.
.t ¢Z- D4 .1 & t12 Y1 G,

Gz dz

- v, DA~ ~ .DF & DFHE 1l _a- ~ |
Gnj.dzia t++1.°
@ Gs DZ ! &

I &MVEY _dA 7 L &l & Gg D2 &
Y d7  FQiiE)a Jada Seripti 11302 Ec aldi Za
.t 17 dza®  ra . ga t+"dzw° . l'a ., 3:1a
c 9" <" 1a .NJBBB Y.y
.DZ .06 & Na U ©  .dz E3~& p-_._-~: 1 & tn
Gnj: Z2i Gnj. 5 G: KA Uqg! & . yai!l 0aa j 1
Pjaydidicgb-n pa-_. . 1a&@ tnnaa tZa t35Gua
. NK t gavViewi .o, Uz 1GE diENiglle) - © -2 @1 @ ¥ L&
20" 1 PA cfgElBORL 244 . 8
d.'kyaya e @fa-@ 18X 3¢MVQ SN .k Qi L yd EdG
@GLGY” ! 4 4d 1307 k _ 01 d)JCGnju z! pa-_ .18 1
(HTML) + 3! ¢e3aaia pa
(SEQi$earch Engine Optimization - z ¢+~ ~ 11 a& M. 8DZ LUDZ
21y L& t. T dz ydz EdzG®&/QKk SOLIIL& .Gl &S
(SEO
p o

Copyright © ISTJ

wAmYce WIAK
wtr XxYbKOFM am4d



International

Science and Technology CXF ¥YIOF Or t g ol i Ly

Untrrmst o] Serme wand Tl Jmrmal

I 3 U3 OF )Q
wi_ooraa ge wzeyon [STl”

1dz .Ute215-:18 °~ & . 114 eGH _ dz O5 (
b1 1nj.! &

. 2871 GRURLY k1 G6° bz ¢pMVaz *Na G ™ A &y df: Az
1 TF T Il &

O5 1 _ dz , .14 tnGo yd&a GnjZzadilLja +5G

1T - 13yaily AIBEA U4y Jap, 1UBtbe dlkp, 18yGu
ci1.A éGdzP S¢€-1lk 1! _k 1 dz _ . DZ

MVO S N° .  !'da QqQ'Lj pa-,.1GK ¢c-0-_1!42a
.ad. "Yk 3k .z-.-!1& 1dz NlLju UE: z! &

b N nj” dz KNG P& YL 2 . \Web Form3lLj +1¢-4 Dd . ! & #

U 21y  1& d?2 5 ¥-! +1'"T7T ¢i¥yP =~ 3. !

MVvQ <. 1& qQ'lLj p-.,.-€ -06-n
. P, Il &

Eni-' & 1:5 U+, dZ”"Ka MEEL Y. LAl 8GQ

NEGH ~21Yk Gn! 0P 1dz 13: € ¢-06-2 G¢C

Ushy " z2& U Izkyal Fo@iSs fa A @ yGu a Bt id/aiiting A5 G 18

Net) E: z! & ¥ G*"al ki &Grn['ah!'@35 + ¢+ ¥ D4 . ! &
- 5114a 31 dEramelvorkkk 6 G !

pn Copyright © ISTJ wAmYce WIAK
wtr XxYbKOFM am4d



International T T
Science and Technology CxXF xtOF Or F NG

Journal wy 3 Y3 IOF ™ B -

)
ST ST TSTAN

} D3 1? Kz _ € G:dz Upa&d-_.. 108 éGnnaa
b oY, Lja U.»211& &Gl ¥”WMKQ DFiw L 98 .Q
'L t¥ " h AG|l 4akd DZ2 1K ! BZ .Gl R Y& G-
E:zk e€GY._dZ "1 & "~ 21Yk &KW TS Hdz - b4z
@€G1D2 ,dz yi:n O"Dk O.,!4& .~2114& &Gl N

RU: z! &

VWa- ~ I a

[ 1] Aur i gma, i How tTo NMMGQC oad, FaVv a&isl a
https://www.aurigma.com/uploagliite/developers/aspretvc/how
to-uploadfiles-in-aspnetmv c 6, (accessed: 27 May

[ 2] Brainvire. (2016) , ADi fference E
available at www.brainvire.com/sitxenefitsof-using-mvc-modelfor-
effectiveweb-pplicationdevelopment/ (accessed: 23 May 2018).

[3] Chadwick,J . (2011) , Programming Razor
Gravenstein Highway North Sebastopol CA 95472 .

[ 4] Choudhary, K. (2017) WebDFbf exsénce
available at https://www:-sharpcorner.com/article/difference
betweermvc-andweb-forms (accessed: 20 May 2018).

[5] Darie , C. and Barnett , W.(2008), Build Your Own ASP.NET 3.5 Web
Site Using C# & VB , SitePoint PtyLtd., 48 Cambridge Stet
Collingwood VIC Australia 3066.

[ 6] Dykstra |, T. (2013) , AASP. NET
Studi oo ,  htpg/@ocd.naidoosoét.cona/dns/aspnet/web
forms/overview/ deployment/visuatudicweb-

deployment/introductiom (accessed: 12May 2018).

[7] Evjen, B. and Others (2010) , Professional ASP.NET 4 in C# and VB,
John Wiley & Sons, Inc., 111 River Street, Hobak€d.

pp Copyright © ISTJ wAmYce WIAK
wtr XxYbKOFM am4d


https://docs.microsoft.com/en-us/aspnet/web-forms/overview/deployment/visual-studio-web-deployment/introduction
https://docs.microsoft.com/en-us/aspnet/web-forms/overview/deployment/visual-studio-web-deployment/introduction
https://docs.microsoft.com/en-us/aspnet/web-forms/overview/deployment/visual-studio-web-deployment/introduction

International P T
Science and Technology CXF ¥ IOF Or F Ykl S S
Journal wy 3 43 OF ™

X
1l &~ Il 4A y°© July 2 081 H y FOH |ST-J/\

Untrrmst o] Serme wand Tl Jmrmal

[8] Freeman, A. (2013) , Pro ASP.NET MVC 5 , Springer Science
Business Media New York, 233 Spring Street, 6th Floor, New York.

[9] Galloway, J. (2014), Professional asp.net MVC 5 , John Wiley &
Sons, Inc., 111 River Street, Hoboken, NJ.

[10] Lerman, J. and Others , (2012) , Programming Entity Framework

Code First , O0Rei Il Il'y Media I nc. 10
Sebastopol CA 95472 .
[ 11] Microsoft (2018) |, Learn About

ASP.NET MV ,available at:http://www.asp.net/mvaccessed: 23
May 2018).

pC Copyright © ISTJ wAmYce WIAK
wtr XxYbKOFM am4d


https://www.asp.net/mvc

International P T
Science and Technology CxXF xtOF Or F NG

Gator e YK
v eeaa g weenyor STl

TP
—_—

FEEOHEEAA C T HUE

T a&e

pT Copyright © ISTJ wAmYce WIAK
wtr XxYbKOFM am4d



International

Science and Technology CXF ¥ OF Or t ity bt 5 g )-.(

Journal wy 3 4Y3 OF ™ e T

1l &~ Il 4A y°© July 2 081 H y FOH lSTJ

ISSN: 2519 - 9846

py  Copyright©ISTJ wAmMYc B 2AK

wtT XUYbOFM amy



International P T
Science and Technology CXF Y IOF Or k Ykl S S

Journal wy 3 Y3 KOF wm

1 6~ 1 aA y¢ July 2 081 H y tOH |ST-J/\(

Untrrmst o] Serme wand Tl Jmrmal

A gl 40301 Alnal

International Scienee and Teehnology Journal %
The |l nternati onal Scien
Jour nal (1 STJ) publi shes
of academic . technical é
final editing and for mat:t
| S done by thteo ednsorea
consistency of the for ma
product ( pltéhaes & i chawn leoda
formatting from the websi

p Copyright © ISTJ wAmYce WIAK

wtr XxYbKOFM am4d



International ‘o P
Science and Technology CxXF xtOF Or F iy ha 4150 Ty

Vtrrnas sl S il Toosagy Jaral

43 tor XS
wisoran ye awzeayon [STd”

Chairman of the Editorial Board

Dr. Ahmed S
Assi stant Pro
In the dckramdi odl m
and material s
Ph D from
Budapest Universi:t
Econosnucnsgar y

Abd el hmed Tat
Lecturer in the
resources pl a

MSc from Planning
Studi es-LThiymo |

Mo hamed. M. A
Lecturer in t
Material s Sci e
MSc from uni
Bel gr3drebi a

Mohamed Al i A
Lecturer in th
El ectronic Engi
|l nf or mati on Te:q

MS c from t he Sh
Uni seEyngl 200@38

c N Copyright © ISTJ wAmYce WIAK
wtr XxYbKOFM am4d



International P T
Science and Technology CXF Y IOF Or k Sl S

I 3 Y3 OF _“““““:><\
v oeraa g wemayor 1STA

Arduino sun tracker system

MOHAMED. S. EL kuaf.i

Department of Electrical Engineering. Tt
Pr of eisG&a noinnss

Mobile Ph8d8a2531%439

Kuafl@gmai |l . com

AbstirTahcRa pdeers cr i besoft hae Sduens itgnac ker wh
el ectronic optic senscoos t( seolleacrt rcoenilc)

circuit. Theedeéngpymr aimg$ da whweh i s mou
pl ane . The contr odl eccitrrcouniitc tcriarcckuiintg w
the information from the photo sensor
It called an Arduino microcontroller
uni t s, mul tiple output units and mi
control t he mot idrni voef styhset emd ¢(lesaenrivcoa |
control circuit wunit is an Arduino U
i nput signal from the photocell and ¢
make a decision to the output .the ol
rotate the panal to the sun position.
When faced a way from the sun the dev
until the pyramid can see the sun The
+ o+ computer | anguage oper attiong . T
instal]l although the system requiers
setup procedure is not <critical the ¢
and, all acemp omwe. rctost types
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1. ]l NTRODUCTI ON
Sol ary einergonsi dered as a source f
Energy without environment contaminat

to i ts full capability because the dc
oil which is at present cheaper than
Howevd his situation is I|ikely to che
direct conversion of sun Iight into ¢
call ed _tvind tphaeat ®effect this kind of ¢
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depend on heat absorption. The behavi
the photons for solar | ight transfer
an intermediate thermal step.

Sun tramcksergmrcificantly i mprove the
EnergyconversionpJyalnttaiwhedrhea tah erhmal
Type. It is highivpldadtc efnfea gtyi wseg sitrer

the high ceoestt aflrmeetiinagt ef Ipahtotpl v ol t
arraysprovide about M linor SephWwWegut ka(

powET v

moving panal e
~

o

.-/J
fimed panal
FipgSi.l icon solar <cell power cur v
(L. Fixed_panaktkerl panal) [
l11Anal og control sun tracker:

An anal og-tcarctkseicd ¥oapmar(t s as shown i

2 -

i) Photo sensor unit ii) Control ci
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Semor | Control . mator Panal
’ dirait " 1| Drive (load)
’i‘
SR, NORRASa— '
Mechanical feed back

Fi®g. ( Bl ock diagram of a sun track

2. POSI TI ON OF THE SUN

The sun rises due east andhdesastusnn due
at solar noon ofAmitrhwess et dea ylsa teigtuuad es. 9A
and winter solstices, the altitude at
by the declinZad)ansbowhBenebrgbr é (

< ., .'/"8—' a 1
Fig. (3) Apparseann renoaiionmeof o
at | 8t2int uudhee nor LR hemi sp
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3. PRI MARY SENSOR:
The primary senssrdehpgramadkert hsa

mounted on each face solar cells are
of trhaemipdy sensor has a wide acceptanc
pairs of solar cells in the sensor py
(5).they are used as two independent
cel | acts as a hirgki hpadlanoe tdher rod rte
high sensitivity. The output voltage
swing with a small ®&i4fference in cell
Fig (4) .Series opposing sensor Fig (5) . Primary sensor

\E
il

YA — BN

Conducton pyramid [3][4]

4. CONTROL CI RCUI'T UNI T

The control circuit consi sts of el e

i nformation from the photo sensor an:i

call ed an Ardui momsmis¢r @dontnrpalltl arniitt,

mi croprocessor asil$§hown in Figure (
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microcontroller

N

Track

Sub circuit

Driwve

unit

Fig (6) .Block diagram of control circuit

4.1 Track
The contr ol

cCircuit iinspuste nssieg ntahle,

Sub

Ci

rcui-t

circuit uni t i

proce

MICTOpProcessor

Fig (7) the control circuit unjtl 1L

5. DRI VE UNI
A simple s

can push or

T
ervo

mot or i s an

S shown

ss and

el ectri
rotate an objteoc tr oniatthe garne

gl es or

object at some specific an
just made up of simple motor whi
motor is used is DC powered then
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AC powered metaemrmaltbdnACt servo motor.
high torque servo motor imnmpa small ar

Fig (8) Simple Servo motor [10]

Servo moo®WMwdg Plus se widt-h modul ati on)
ciple means its ahdgled bdfy theatdiuomti ®
pul se to its Control Pl N.

This degree of rotation chRlnechhai caht
Pulosfe proper width, to its Control pi
20 milliseconds. Pul se amf rlotma& e( 1s emivl
degrlnens, can Y@e qartee tOneutansl ppudssiet iccam)
rot atlé8ddegree shpwDPFiIi gur e (

o=

ao-

1.

180°

Angular Rotation

Fig (9) Angular rotation controlled by the duration of applied p[i&¢
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5Advantages of Servo motors

1. Positi8Bnnhnog steppers move in precd
they excel in applications requir

2. Speed Clnetecobke increments of move
excellent control of rotational s
robotics

3. Low SpeedNdomgueDC motors don't h
torqgue at | ow speeds. A Stepper i
|l ow speeds, so they are a good cf
|l ow speed with high precision

6. DESI GN AND OPERATI ON

This sumytstaeakicrognsi sts of three stag
di agram Figure (6). it consists of pr
(track sub circuit ) , andedDrecveonuni
circuit which promesbetpei mafyprsmamnsaor
sensor) and control s t he tracker

mi crocontroller( Arduino microcontrol
unit and microprocessor

The track sub circuit coaltroddisvd hey ant
and is wuswually controlled by the pri:
pyramid with a solar cell mounted on
of the tracker and connected .Itto t he
providetsi omfommiahe relative position

We measured the cha@adf éirmsdarck odnd hu
l i ght 10®9€i egeatric | ampO.nh dhtomat hae aied
Wher e:

"V is the opeorid ciodauitcevdl t dgpeain
"sdd is the short circuit current
cy Copyright © ISTJ wAmYce WIAK
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The results all e shown in table (

Table (1) Measured val uecspendfi rscauliar vcodltla ¢
andshocdctrcuit current

|sc Voc

Dar k 0.g2 ) 8 .mas

Light 1. mA 3.v0
The direction of movement is control
consistsof software to control the ir
The output of microcontroller is conn
of servomwdowaugdgeiwhems we connected ¢t
poi nt the voltage in this point i's
switch.
An Arduino microcontroller I's wused
Arduino software C + + | aggtutaget wper
phot o s"entstoe 9/ g'natlhe raenfderVence " 3 V
to the microcontroller . I'f the i npt
reference voltage the microcontroll e
positive oautpmet amgpuwheol tage i s | ess
the microcontroller switches to i1ts r
mi crocontroll er act as a positive ou
servo motor.
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The microcontrollsergpabvvdesagbeapdst
signal voltage which is applied to tfF
When the input signal from microcontrtr
positive this signal | et voltage sighn
the inpuéegaiigwal t hssnsignal l et the

i's negative.

7. Test of The Control Circuit

The control circuit unit is shown
this circuit is sense the input sign
outpbts is the overall control <circui
the i mportant part of sun tracker sys
of the panel by the signal which com
mot or rotates i enomné¢ dSsrvebd ko nrlocatnadt ewst
ot her direction. Normally the tracker
It operates in track mode when movin
mode i f the pyramid output wvottabe i ¢

circuit.

8 Arduino code

#include <Servo. h>
Servo horizontal ;
i nt seX&®h =

intl@rl t =
intl &rl d =
TN Copyright © ISTJ wAmYce WIAK
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void setup()

{

Seri alO6P®gi n(

horizon®al .attach(

pi nMode (Il drl t, | NPUT) ;

pi nMode (Il drl d, Il NPUT) ;

}

void | oop()

{

intlt =d@ahat bgRea

intld = anal ogRead (Il drl d) ;

i nt@G ol =

intavt 2 (It + 1d) [/

i ntdhorawr = avl

if (tol>dhoriz || dhoriz>tol)
{

i f (avl>avr){

serv-csher=v o h;

i f (s®Kvohc<
serv@h =

}

™M™ Copyright © ISTJ wAmYce WIAK
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el se i f (avl<avr){
servohr vwoh;+se
i f (slke@®9% oh>

ser vbh9o =
}

}
el se if (avl == avr){

}
horizontal .write(servoh);
}
d e | 5apy; (
}

9. DI SCUSSI ON AND CONCLUSI ONS
A small proto type model was

used fo

sytytem to reduce the cost however the

wi || be in the size and power

or t he

interfaces the motor to the tracking

The tracking system constrablted I nh ¢ta
be used as tested for flat plate or

be adapted for hi gher preci si

on trac

sensors and would then be applicabl e

system. Thi e &appktkesdc ad een |pdrog eo

vol t ai

stations each solar array would have
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This sun tracker is relatively easy
i nitial orientation, the accuraal OhR;
control unit has a | ow component coutl

types. SlePe. Fi gure (

Filg)y. Compl ete modul e project
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AUTOMATIC TEMPERATURE AND HUMIDITY
CONTROLLED FAN BY ARDUINO UNO IN PROTEUS
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Ab s torTahcits paper focuses on how the sp
based on both arednpheuwnaitduirtey sseenmssoor . |t
home application where a fan wil!/l g\
temperature or humidity is increased.
moving rapidly toward automatidon whic
hot topics. Basically in this paper
speed according to the change on temy
an effor has been done to work with
about a st etne mpheartatwirld fgream tah et e mpe
Pt owi | ntrol the speed according t
n i o is about a system th
y sensor and ewicleln tcaognet r
n this paper, microcont
es the temperature and t
e set temperature and set
Cryst al Di sNil caaryo c(onG D)o,

, Temperatur e, Humi di ty.
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INTRODUCTION

Electric fan is one of the most popu
effectiveness and | ow power consumpt
circuit and widely wused ih mheymappl
sensible solutions to offer a comfort
have been | ong used and stil!]l avail
controlled manually by pressing on
met hod, any changeeiorthemtemper will
change in the fan speed. Except the
which 1is manually. So, an automatic
system technology is needed for the
accogr dion the temperature or humidity

Problem Statement

In fact, home appliance such as fans need to be operated manually with the

help of regulators and with variation of temperature or humidity, thus

requires a repeatedly extra effort for regulating fan speed. To reduce

this effort and to add more comfort, it is intended in this paper to design

an AAutomatic Temperature and Humi di"
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and solve this issue.

COMPONENTS OF FAN SPEED CONTROL SYSTEM BASIS ON
TEMPERATURE AND H UMIDITY
The Arduino is the brain of the system. It accepts inputs from the

temperature sensor (LM35) or humidity sensor (DHT22) which allows for
the measurement of the room temperature, then the microcontroller will
give the action to adjust the suitabdefspeed. LCD is selected to display

the fan speed and room temperature. Figure 1, the first scenario illustrates
the automatic temperature fan speed process by Arduino Uno, if the current
temperature is greater than the set temperature, the controie QN the

fan and the set speed will be proportional to the difference between the set
temperature and the current temperature. If the current temperature is less
than the set temperature, the fan wil
change accordintp the temperature as shown in block diagram in figure

1.

LCD
LM35 Arduino oot
Temp Sensor Uno R3
> Fan
Input
Process Output

Filg Bl ock Diagram of Fan Speed System
temperature

I n the second scenario, the fan syste
of an area. | £ @6 Mbe mMomieditthe nr ithes f an
and when it falls dowmr, the Wblamclgoaisa
according to the change i n humidity.
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_ Virtual
Arduino e
DHT22 _ Tarminal
|  unoRr3
Fan
Input
Process Output

Fi2g Bl ock Diagram of Fan Speed System ac

Mi crocoanhdoAlrdui3no Uno R

A microcontroller is a computer cont
many electronic circuits built into i
and convert them to electrical signal
The microcontroll erewihbtthebhi ehepahtt
them one by one. As an example of thi
to control fan speed according to th
di fferent types of mi crocontroll ers,
Ardui nMi ddnomcontr o3l2)8ewhéAEMégai s showr
figure

. O

ARDUINO

Fi3g Arduino Uno Mi 828controll er AT

mperature3Sensor LM

LM35 is an integrated <circuit S €
perature with an etecthiecatle mpetr @
AC) . It can measure temperature

mi stor. The sensor circuitry 1is s

Te
The
t e
(i
t her

LM35 generates a higher output voltac

m
n
e
3
y
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require tthavoltthage uli @ uamp tpii fni edde.vi tckee
(l'i ke a transistor) which converts t
sensor requirdgshiagn tAAdQ (mfondaulloeg i N or de
anal og voltage into digisar daban Tim
figure 4 has the foll owtlfb?'features (
1T Directly Calibrated to the Kelvin
f 18 Initial Accuracy Available
T Oper at é 6dAf BmA
T Lesslgqbwamamic | mpedance
1T Easily Calibrated
T Wi de Opleenpernagt ure Range
1 200A0Overrange
1

GND

Analogue Voltage Out

2.7-3.3.V Input

Fidqg Temper at Br5e Sensor LM

Humi dity SZxhsor DHT

The DHT22 i scoastbahsuinti,diltoyw sensor. It
humi dity sensor and a thermistor to n
out a dalgidmlt e glhhat a pin (no anal og
simple to use, but redii BeeSwhageehf el t
shows the humRBity sensor DHT

T g Copyright © ISTJ wAmYce WIAK
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& mainnm
MW
c MuYEEWm

4
-
™
~
8
m

Fi H ity22Sensor DHT

Tabl e 1, shows the mdst oif mphaurnti adni tt yt e
(DR that is selected in this paper.

Tabll. &echnical Spez2fications for L
Mo d el DHZ 2

Power Sy 3 .-BVol t s
Qut put §digital silbgwn:
Operatin humi @1 G ORH

Sensing Aver asge:

Di mensi 141 85 .nbm
Liquid Crystal Di splay (LCD)
Thi s component IS speci fically ma n
mi crocontrollers, which means that it
circuits. It is used for dreplagund ¢

crystal 1&dls(pD ameamMs i l16&bamaditepbayper
and t h2esruec harle ne6, tSlkee Ifi Qqwiree cryst al
selected in this project.

Kathode
Anode

a o
Zz <
5=

m B 883885822

RW

wy
(<

Vo

Fig 6Dik@gDay Screen
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I n this LCD eachioxidpaxéekermasrdkspTlThly
two registers, nahfdly, Command and Da

Ardui no3 Uno R

Arduino Uno is a microcontroller bo
(datasheet) . It has 14 digital i nput /
PWM outputs) npuwtsanad og®6 MH z qguart z
connection, a power | ack, an | CSP he
everything needed to support the mic
computer with a USB «+t®El adaptepygwenr ibta

to get started. "Uno" means one in |
release of Ardui.moFi%plinewartehd | AMEJui no
pl atfor m.

D0 ~NW T M
2 2 2 2

DIGITAL (PWM ~)

Fi7g Ardui Bpl &NOoRmM

Prot8&€wsdd Software Tool

The Proteus i s aingnelseocfttrwanriec tcoaolc uwhi
schematic capture, simulation and PCE
modul es. Proteus tool is ahead i n si
micro controllers where we can si mul e

cde to tcoentMioclrloer wheldr edast Maud .t i Bimg:
shows the proteus software tool
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PROTEUS 8
CAD Connected

enter Elec 1989-2014
For first

Fisg The Proteus Design Suite

Proteus Visual Designer all ows Ardui
simple flowcharting met hpoldasc ealn do nA rtdhu
schematic with a mouse <click. The er

simul ated, tested [dhd debugged in sof

Di ode

The diodeermsmi malt wol ectronic componen
primarily in one dirneccet)i;oni t( alsaysmmed w
zero) resistance in one direction, a
the othermt h8eéeililgsteates the diode ¢

+ve -ve
Anode Cathode

Figg The Forward and Reverse Biase

The most common fuhowi an efeatdi odeur
in one direction (called the diode's
t h opposite direction (the reverse
Vi

e
ewed as an el ectronic ver si on of a
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beavior is called rectification, and
(AC) to dirét€lt current (DC)

FAN SPEED CONTROL CIl RCUI'T DESI GN I
SOFTWARE TOOL ACCORDI NG ON TEMPERATUR
This scenario describes howuthér esmeec
mi crocontroll er, with the change in r
of fan speed system shown in figure
connection with Arduino Uno R3 in Pro
C the Fan is ON.

LCD1
D LA016T.
TIERTT

Ul

DIGITAL (~PWM)

YL FBTEVOENIY mZ

LAGS

ARDI1
ARDUING UNO R3

Fig 16,, LOMB and Fan ON with Arduino L

The control circuit of fan speed sysi
L M35 LCD and Fan connection with A
when temper® t urhe Fian goezs5 OFF.
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oD LCD1
- LMO16L

p1 4 =

WL

A1

2BH 42B. BAEAA&RA

mlm [ ]
eif e |

L]
w =

[T

k=1

r—ulmlcn

t t [
' EE
, !  DICITAL (-PWM)

SEAAEEEEEEEEES
D EEEVIREY

1 U1

]

3 LA3S

Uno

Fig 11 LMB&an DEB wndh Arduino
Mi crocontroll er 3@Cod eArPdwigma mUun o
The algorithm is as foll owing:
1. #include<LiquidCrystal.h>
2. i 6t A=
3. int B
4. int se@nsorpin=A
5 int3fan-=
6. i nt nibn_t emp=
7. LiquidCrys#3®2 ; lcd(12, 11, 5,
8 void setup()
9. 1 cdlLeBegi n(
10 pinMode(fan, OUTPUT) ;
yn Copyright © ISTJ wAmYce WIAK
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11. 1}

12 void loop()

13. |

14. A=zanal ogRgatd (tskeer stoe pp & at vre
15 B A/

16. i f (A4 fmitre_ntpeempat)ur/e/ i s | ower than mi
17. |

18 digitalWrite(fan, LOW) ;

19  ¢cd.0s)edt Cur sor (

20 lcd.print("FAN IS OFF");

21. }

22 if(A > min_temp)

23. |

24 digital Write(fan, HI GH) ;

25  ¢cd.0s)edt Cur sor (

26 lcd.print("FAN IS ON");

27. '}

28 1}

The LCD is used to médasges ahdtemper
val ues. Furthermore, the temperature
and displayed it on the LCD screen.
according to the room temperature che

FAN CONTROL ClIl RCUIT DESI GN | NT®P®RIOTEUS S

ACCORDI NG ON HUMI DI'TY OF AN AREA

The second scenari o descri bes contro
c

control circuit design uses a fan anc
simplicity. I f the humidity rises to
and when it falls down, the fan goes
sensor. Circuit of fan speed system
figure 12. Thi s scenari o shows DHT 2
connection with Ar d ution omoUmniot oRr3 a nnd Pcr

the humidity of r o/o5n¥ohweh efnani ti si SON.ar g €

y p Copyright © ISTJ wAmYce WIAK
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AUL

U2
FT] OO &
0 DATA
GMD
80 LHOC
OHTZ2Z

- . -
RXD
TXD
RTS
CTS

Filge D2H2TVi rt ual Ter mi nal & Fan connecti oo

WMl TYUDIO

oW . .
[ T AT . N

R

ARDUIND UNC

Tool
The DHT22 humidity sensor is connect
When theg mumiedi tmore than the threshol
it becomes | ower than the threshol d
simul at ed i n Proteus 8 tool . The in
manually. Connection, codTihneg,Aradnudi nso n
code is as foll owing:
1. #include "DHT. h"
2. #def i n& DHTPI N
3. #define DHZITYPE DHT
4, DHT dht (DHTPI N, DHTTYPE) ;
5. i nt7;, FAN=
6. void setup() {
7. Ser9@adPpPpbegin(
8. pi nMode( FAN, OUTPUT) ;
9. }
10 void |l oop()
11. |
yC Copyright © ISTJ wAmYce WIAK
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fl oateahd HHUndi hdti t y () ;

Seri al println(h);

i7p (h>=

{

digital Write(FAN, HI GH) ;
}
se

gital Write(FAN, LOW) ;

NNNNRRRRRRRR
WNFRPODOONDUTDNWN
o)

Once the humi7dsitthye ifsan eisss svhiathc hed OF

figluld e
UZNVOD) o
uz - - .
;. e Virtual Terminal i @

AUl
o )—

GND
806 R
DHT22

' ° '
RXD
XD
RTS
CTs

Filg3 Humi7dsi.oly0 v srtual terminal which n
automatically goes ON

ARDUING UND

RESULTS AND CONCLUSI ON
I n this paper an effort has been done

speed control system to adjust t he r
Arduino in proteus tool . The temperat
yT Copyright © ISTJ wAmYce WIAK
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room temperature and the humidity sen
Besides this, the microcontroller to
speed in rpm andstshel Aydpirmgrwamesiu ac
Language to compare temperature with
and their val ues di spl ayed on LCD i
percentage displayed on virtual ter mi
As concl usstieom,whiheh sdyesi gned i n this
well , for any temperature change and
On he other hand, reliability is o

t
considering of designing a mpw devi
omation systems or humidity autom
detection or correction in a system,
command got through to the device i

physically see or twouadls tife trhaec hciomd.r
not get the acknowl edge i n a speci f
retransmission thus, our temp aut oma
reliable system and humidity automat:i
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Designand Techniques for EEPROM

Al aa Edin. M. S. Alder wly

The Higher I nstitute f-GamCasmprehensi v
E_maAlldexr wly79@gmail . com
Phon%25308370

Ab s torweectpresent the design and test r
by design 2 k Byte EEPROM f ®&briccated
CMOS process. The EEPROMhIhwipl Imemeoriys & a

store key instrument p a rga mertse rfsora nal
mi crocontroll er compatible with Mart.
en@dil1ep_ and standard industri al t em

(+85 _C). The EEPROM has shown radiat:i
EEPROM i s wpFiEfTt-ehlogowti tihnj ecti on and e
tunneling. -&vddtesgablse bynek erasing I
whol e array at the same ti me. The E
maxi mBmW during Operation.

.. #1014
RAM ) + Y. BF TINj N!#Ea "4 -z K 211G, ! & 8
b 1& |18 . dYD HGAETNj HB G NJBY Gl ABZCACHE._ROM
} DA« 1 8a NJ 2 1 O5D4DAa¢ ‘#& 118h !¢ W N!&@
dGnj.!'4& 15 i @NROM N& Gk & . !18ay &l T
dRBI ZLI@yik. _AROM ¢ & 1 & 21 WK 1+ ALjGBdz
. Bt TGO NFEa@Al FZ BIava ia dAsAtkEa
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Y1 G, 'a BEoa - !
1. PROM(Programmable Readnly Memory)
2. EPROM(Erasable Progranamle Read Only Memory)
3. EEPROM(Electrically Erasable Programmable Ré&ady
Memory)
b . dZ v ¢i GZ& t 1LjGadzda O35 t+1: Nja 1dz Gr
IDZ -Z2G- ¢ G:dz t1.YF 14 eGsDz! & O5
t d2GZ t 5 2A Y&GNj, !
bt zdz .- "h tY¥?2 nH tpG* ~  Adk -k ¢
ya G¢€-zk 1dz G" "3: ¢ a” n?a x!~"H t°
1z 1A H DA 181 1atnGlayai + n@jloy A hat > T

Qo

—_

Qo
v

11 NTRODUCTI ON

The integration of analog components
for true single chip solutions to cor
concept -sisgm@malmi mieadr ocontroll er and a
a true si mgleentc hisp ncoonwpo!|l ati |l e memory
Of the many forms of nonvolatil e memc
standpoint is electrically erasabl e

We achiewvemhsyystienmhegrati on by idlelsi gni r
be pl aced on t he -lSaanteurdide orlveedtidenttiaor

mi crocontroller 1T nOaEhhcGCMOBrpratéeygsaveE
HafodDesi gn (RHBD) is a strategy for d
CMOS i ntegrated circuits for tol er e
emi ronments encountered in spacefligft
dn Copyright © ISTJ wAmYce WIAK
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by circuit and | ayout technihques ins
CMOS fabricati on processes. Mo st C
i ntegrated circuits are reluctant

to i nvesveli opmema de radiation tol er
because the market for such devices
commercially available <circuits ar e
specific applications, it disngfdrd n

protection circuitry to guard
Against si nelpe eRHBDt elnaatbd ke s designe

performance, | ower cost , and reduce
application specific integrated circu
i nesatd of serendipity. By using a comm
cost prototyping and

The small volume production required
via the MOSIS service, or other protec

2 BACKGROUND

EEPROMs can beimowghiwyp diaviedeoedi es:
Charge trapping devices and floatin
devices use drlappemgofdi ehacgei c such
(e. g. ,1] MNGROX nd SIONOS |

[ 4]) to store informataitdm,n a@amd earaenti |
nobilities of electron andhdlod ep airres s
are generated due to i onizing radiat:.
They are swept out of the ingul ator,
A floating gatel eMGQSHEKTalUsyesi seonl a¢ ed 1
polysilicon to store charge indefini:t
through the oxide surrounding the is

gate traRBETstor are
HoweweHETs are mor el sieonnsiiztiinvge dtoos et o(tTal |

bwm Copyright © ISTJ wAmYce WIAK
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because of the induced | eakage path a
terminal s. There are techniques to |
resulting transistors are significant
The

i ncrease is transistor size also resu
gate area. The increase in area wil!/|
total dose exposure [8]. I n order to
sensitiminiymun, awe | mpl emented the n
floating

gapFeET. The ¢ hpHETe boafs euds irmegmoar y cel | a
to use impact ionization for programn
NFET due to the |Iightly doped drains

3 MEMORY ARCHI TECTURE

We had no information on the inherent
our memory cel |, but clearly the sup
mi g ht be susceptible to transient e
configur2éd twietrhmoa detection/single bi

byt e,

Resultl®mgti moae vwWbhidsf of eadlr mati on
detection and correction Il ogic is ir
interface in the microcontroller and
Contdaiinre the memory bl ock. I'n addi ti

with continuous guard bands to prever
The EEPROM is organized in 32 banks o
the memory architecture. [Eytcens ;baem&kcec hc
byte consists of 14 memory cells; an:t
one bit. Among the 14 Dbits, eight of
five for The Error Detection and Cor
|l eft unused. sPawm laicr oss t he array,

H Copyright © ISTJ wAmYce WIAK
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horizontally. Column | ines connect t|
and the bank decoders select one par
The most significant 6 bi tlsastift $ he a

select 3A3evbsumh. column | ines are mul:t
l ines by the coluinbidedoders. iEBacch nanfe
i ndividual sensing/driving el ement fc
[Vrowsblst2 | I eSS |
row Ines

oooder
[ |

-
Eﬁ_ Bank 0

:
j
1

H bit lines
3w
W e - - SenzorDrver | 2a READ 5
W% ¥
addrbits _ - o 14 l 14 =
543210 o ca L . =
. 5 sugruln Digial cuit

addr bits s Eark Eark Bark
10887~ |DecO” |Dez1 0 Dl 31
BENA | | |

Fig. 1. Over*haeaerwd oHERIRRM@M r[ad

4 MEMORY CELL

Each memory cell stor eegsEDsnec bnneatnad
series. Figure 2 shows one memory cel
switch during both read and erase op
ho Copyright © ISTJ wAmYce WIAK

wtr XxYbKOFM am4d



International P T
Science and Technology CXF Y IOF Or k Ykl S S

Journal wy 3 Y3 KOF wm

X
1l &~ Il 4A y°© July 2 081 H y FOH |ST-J/\

Untrrmst o] Serme wand Tl Jmrmal

t het ewroperation. M2 serves as the rea
(the gate of M2). The gate oxide of M
during both write and erases operatioc
cells are capacgtobal cooptl edl tgate (
flows from the transistors onto the
current comparator to Generate digite

S dd

i N
Weordline ) —

N2

ca ]

o

Fi2g. Memor 4 Cel | [

A.Fl oating Gate Physics

Hoel ectron injectionprn @graancnoinmgo na nfeltc
gate structure and has been extensi ve
[ 10] . -ilompaetd hot carrier injection o
conditions are satisfied: a | arge | at
toncirease the pr-obmibzatitgn otf o i pip@acduce
el ectrons, and a | arge vertical el ec
sweep these hot electrons over the o0X
Efficient injecddndi trieaqrud rarse tphraets edrott
|l arge). -thharesd&almd de oper ati on, a | arge

channedofpimedpi on [ 5], which is depl et
the -pihclpoiiWtTHL s TW& voltagechdfrfop acr
region ITYyG¥NTH, VBnd EL = VP [/ LP wher e

dn Copyright © ISTJ wAmYce WIAK
wtr XxYbKOFM am4d




International T T
Science and Technology CxXF xtOF Or F NG

Untrrmst o] Serme wand Tl Jmrmal

I 3 U3 OF )(
wi_ooraa ge wzeyon [STl”

are the gate voltage,-oftfhreefgobd Veh
respectivel y.nFEFETOrbiaas eodr diimaggt ur ati or
vol tage is below thEeLdrsailnawvpd .t alget (tv
field BWD) /W& is negative and repel
the floating gate.

On the other hand, for a higher gat
generation. I n other words,e weameannot
time fornFETr el ayr speci al process t
gate osi-deuectei on have beenpruessTed [ 11]
it is relatively easy to achieve a hi
nor mal oper datiomn.efTheiiemjcgci s not ve
for floating gate programming.

B.B. Culrirmintt ed -BpIFeCTt rHot | nj ecti on fo

The condF ET cenlodcotrr on i njection i s set
write operation. Anmenmuoproyr ta@aelt!l fceiartwui
constant current provided by the sele
during injection. El ectrons are injec
gate voltage of M2 | ower , and as a r
guatdira ally. The increased channel cu
current, and therefore a more rapid

positive feedback. Although this see
factors makes this cunreat i sctoincssumptr
exorbitantly | arge and secondl vy, due
clamping circuit that holds the volte
Programming, pFEd WEDIfdecthkase, reduc

efficiency, tperaodgirnagnnieod agna tuendveol t age.
I n our desi gn, M1 | imits the channel
with a bias voltage on the word | ine
gate voltage of M2 drops, the source
vol tmrges dunt il the injection process
hp Copyright © ISTJ wAmYce WIAK
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ol L iy

current consumpti ompFEThi 8) enettihomrd iorf

negafteewckeback fashion has | ead to many
Literatur e, especially adaptii1e]fhodt
comparators [12], [13].
Table . (Memory Cell Vol tages
Read Write Erase
vdd 3.3 \ 9 V 15 V
WL (sel) 1V 6.5 V 9 V
WL (dis) 5 V 9 V 9 V
CG 0O Vv 5 V 0 V
Col umm 1.5 V 0 Vv Hi g

C.C2k-byte Memory Radiation Test
Results from &l Dult ¢ stEIEPROM array (2 Kk

our decision to use a more sensitiyv
tolerance. After initial programming,
exposure of 60 krad. However, numer
egosure to 62 krad. Functionality wa
reprogrammed the part. The part remai
to an additional 40 krad. A second cYy
exposure was thencpatfoumddtant@iunhbheir
The pattern we used is random with 1

and 14467 bits programmed with a zero
to ensure no extra charge remains on

chupder bias in the radiation chamber
out the data with multiple controls
of the control gate voltage that gav
the error in writientbitostbéet camtupp:e
the error in erased bits set a | ower
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dosage increases, the two | imits app
control gate YoktagesvieldBaBegooa T/
we choose a nominal contr ol gate vol't

tol erance.

2.5

5]
,l H
/%

Control Gate Voltage V.. [V]
i

Error—iree Ragion

180 giror—fres W 5 foE arnsed bits :

o5 L i E I

1] Z0 =20 0
Total onizimg Dose [Frad (Si]

Fi3g. As usage Increasleps the Error G

5 D. Endur ance

I n the endurance test and subsequent
the wadresprogr amme-bdoai d hpat tcdhhrerk e®On e
30) had no errors after 2000 Erasel/l\
numbers after the cycle denotes the
numbers separated by commpeadrdltyheve
one minut e.
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Ak cyz1EE:

Ak cyr52Kk8095

ABk cyr15995:89 1 (28 tlEm 1.6

Ask cy2T%:422257

ATk cyr3 &®83353330Q0s we92@0B w3 96@)

The accuonfulealtaoinrons in the oxide wi:
and erasing is known to change the el
reduces the effiSci e@ay Eagperninpmemct s oE
recovery with el apsed ti me.

As seen in thmehk, cwel ssgakpecantly r
twice the amount of programming dur at
However, as the number of cycles goes

time to write effectively.

6 E. Data Retention
A chip was programmedmainns3/ i3 20105 a:
8/ 24/a2Q@®% storage at room temperat ur e

term data retention, we have al so
Begun accelerated data retention tes:
time by increasing thei semperat urye .t

Arrhenius equation
A (T) TEaexp _

K 1
T1
1
TO_ 1) (
Where A (T) is the temperature accel e
Kel vboing tThe reference Temperatur e, k
Ea is the activation Energy.
hby Copyright © ISTJ wAmYce WIAK
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7 CONCLUSI ON
We have desi gmeld befgamr iinated.l testin
memory EEPROM incta CHMOGE®Mepcoaésd. 5The

the memory block is 2.0mm by 1.6 mm.
to i mprove the radiation tolerance. T
to beyftiunctional over the Martian su
(11ep _and standard industrial t emper
Memory access ti mes egaalfleytne afsair ead Wi
ns/ byte for a read,. and 3 s for full
Tot al dose testing has found compl et
exposur e. Radiation tolerance can be
reprogramming the contents. While thi
for use in a RHBD mechocloogyotdmrbet
into small er memory sizes to hold ¢
applications.
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Design of Temperature Controllers Using Labview
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Abstract

Temperatofethe omoet | mportant variabl
process, ranging from smal.|l pl ants t
complexity of temperature and variet.
variabl e, a great concementhaandeeaonty
met hods.
The advanced technology has been gre:
control of the temperature. For sensi
acting, high accuracy sensors in add
tempetatanosmitters have been used. Thi
compatibility with assorted types of
transmit analog and digital signals
this type of transamiguerasi bs anmpkiet|
using dedicated hand -Wwies @&, cmimemumé € @t «
based control devices have been us e
programs have been i mplemented in so
probl emsng Rfeigrmaldi contr ol el ement s,
el ectronics based temperature equipm
equi pments features power saving and
This paper demonstrates a practical t
somé ohe modern applicable techniqgue
measure and contr ol the temperature
safely wuseful in the real i fe.
Keywo®&mhart I nstruments, PI'D Control,
1. I ntroduction
I n inguantisal vari ety of process vari:
M H Copyright © ISTJ wAmYce WIAK
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controll ed, the target I s, the final
applicable standards economically an
but not | imited toempewvatlyr @ressur e,
During manufacturing, all of process
l i mits. Otherwise, final product qual
could arise. Il n general, monitoring
consi stl owi ntchecdmponent s:

a Sensing Devices: Characteristic ar
direct function of the measured vari e
be in the form of electrical, pneumat
b- I ndication & RermotridomgofDevheses: dé&
receive the signal from sensing devi
either as instantaneous or plotted ve
Cc- Control Devices: Function of contr
signal from thd eempang detevagai ast a
Error bet ween the input signal and t
resultant i s an output correction sicg
d- Final Control El ements: These devi
control devicesuiamred carrrryyacuti otnhe crtea o
I f, for any reason, the process vari;
iI's announced, and subsequent tripping
Sshutting down the whole process.

2. Objectives

1 Demonstrating acaoitbr ot e Mlpeeappt useng
software.

T Studying the relationship between t
1T Applying a protection circuit with
3. PI' D Control

PI'D (Proportional I ntegr al Derivatiyv
met hotlt has huge advantage in the fie
| ong period of engineering practiced,

MO Copyright © ISTJ wAmYce WIAK
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of control met hods and a typical St
structur e, excell ent orsmaanlciel i & gd ceh
adjustRlbD, i 8. its name i mplies, ut il
derivative and the integral to work
system errors. These three el ements
respectiwemsf umlsers can choose many ¢
based on the process requirements. Th
controller is genfebDiandwyu wXue tetn aln, t2
G(s) =K, +Ki% K, s

a 1 o}

:Kpgétmﬂas? 1

Whereg Ks the proportional gai n, Ki [
derivative gain, Ti is the integral
time constant. As a |inear controller
the actual out putdevabhtueorny(ejtrt,o tclhheai
proportion, i ntegral, and differentia
control wu(t), to control the controll
i nput rel atiDomgyies X#o/wn as |

é t
o) =K, () Ly 320 ¢ 2

é L e
Where u(t) is the output oflsBRlbWscontr
the theory controll e2showa thedbaté&ct
control on the process
The PID controller i's re®@NVI Jyyveny s$is
subtracted from the SP [r(t)] to cre:
multiplied by one, two or all of the
which ones are turmedr om)x ddaeter 0heac
addedt htedageand csoennttr ottt d et heut put [u(t)
el ements in the plant to perform the

M N Copyright © ISTJ wAmYce WIAK
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Plant / “.’(i‘-) -
Process =

I K.j(: (T)dt

D K.%{

roll er i n a

Fi glhhleory of a PID cont
wi ROALBi d_controller

[ www. wi ki pedi a. or g/

SP

Steady
state error

Fg.RIL control ¢ f'vivve.cetl eotr ipcrad cecshsnol ogy. or g

4. PRACTI CAL WORK

4 Har dware Description

The gener al objective of this contro
software i n measuring; mo n i twartiemrg, CC
heater supplying hot water to a cust
and protecting the system against ove
in this | oop, iIis the relationship bet
The water haat eofi $shéeéhédaheware syste

M p Copyright © ISTJ wAmYce WIAK
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servoir for the water as well as h
mperature at the desired set point
ftware.
tot al capacitiylbiftoetrhge iwtaties dretait
ulated to minimize heat | oses. Th
ter el emefntlSWhtdtasah ednanids i s i nderg
trolled by the software through 1
ment i s mPmodteazttied Dwi tt he8HE hi s s wi
switch has two functions: first i
i nst uncontrolled overheat by gen
ch in turn wildl turn off the powe
ction odtitdeswihteamoises t o prevent t
boifil@W@apowmitch, the water will e
the heater through isolation and c
valve preventing wahert agemots wa
y, hence protecting the heater e
rate through the ater heater 1is
rol valve, at the nd of the char
alsley soll@noid valve which is wused
tomer and all ow more residence tin
r temperature hasiSénl Ré&iwfCthe unac
i's also provi dreat ewvitthte OdINd IO&rFo is
red by the customer ( the valve w
systern I's also equipped with a v
e i's ed to vent the system manu
[ vated. The water heater I's al s
ator i @2 Ot hteo réadnAgle -#ddr e3 r esi st an
rat uiRG Ddep @ OBHOr which is used to
rature inside theeogwitwal ehretatelre a
i n AQthhnet or aan gsemaorft t emper ature t
by EMERSON) which in turn s
A0enAdD00O@) o the analog input #
ce e
S

S T D®D®S QY O»OD

n
w
e

3770

0 < -~
- @
3

%3'0'(3_'

mMe2dbwWl eo hancsr orsess i st or . Th /
the anal og signal to a digi
softwar e, t he Labview execut

< <o

O TS SHDDOD®O
" o g
ST O ®™o

=
=
o
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|| 20A CIRCUIT
g ~ BREAKER WATER HEATER
“CAPACITY 10 LITERS"
System Resat
Inteenal Command Maln Beesker 008 >
Command DO FIEWITCHING)
D012 ol CIRCUIT
[ CH]| I
Tomporature RIDSENSOR TEMPERATURE,
Transmitior PI-100 INDICATOR
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T# o
USB PORT #1 ARDUINO 1500W HEATER | 1500W HEATER
ELEMENT #1 ELEMENT 22
UNO THERYO. THERVO-
MODULE SHTCH 1 i
D4 [ — !
=== |
| | |
e SN B ! |~
| s s
'
LABVIEW PLATFORM _
| CHECK INSULATED 2
VALVE DCHARGE § HOTWATER
NOTES: ADDITIONAL FUNCTIONS TO BE IMPLEMENTED USING LABVIEW INCLUDES THE FOLLOWING:| e S
USTOMER
1. SET POINT + TEMPERATURE MEASUREMENT SIGNAL TRENDING “ k EA >
2 DIGITAL TEMPERATURE INDICATOR | ISOLATION MANUALLY
SOLATIK L SOLENOID
3- TEMPERATURE LOW AND HIGH ALARMS | VALVE OPERATED VALVE
4 HEATER ELEMENTS OVER TEMPERATURE ALARMS | vor FLOW
VALVE CONTROL
_ WATER VALVE SYSTEM
| FEEDER ONSTANDBY
_ CONMANDS
|
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The explanation of the soft wairteh progr
the following the Il4pgibl btbhcHdbdgagmag
and the front i6terface panel (Figur e
The temperature of water heater is fe
i nput c IBd rorcddl n##t )hlg -b avWglet eonf afdalr wer d e d
to the scBlooakvh#ekyecuitt i(s converted |
values in0O10@Ar amlye odalled input/outp
by the following mathemaDgEél equatic
Y=MX B 3

Wher e:

Y =the output signal or engineering un
M the sl ope or the scale factor.

X t=he input signal (millivolts, volts

B t=he offset.

Led apply the above equation to our ¢
M=10-@/-15= 1000 &/ \o2l5t .

X=varying from 1 to 5 volts.

B=25 (since the output stamaitsubdtteédvo
a val ueC/oMothzerefz®&ne, 1V =

Yive 25 x 12 5) C 0

Ysv&22 5 x 52 5) 100 0

The output of the scaling circuit (SC
is fed to the Low/ High Alarming Circu

compared against alarm Set Points en
annunciation purposes. The second br.
#17) for trending SegePbentwi&t ®ut patc
branch iIis fed as a Process Variabl e (
compared against a set point signal
Pl at e) , the error between the control
ponit signal (Entered manually through
the two signals is further processed
My Copyright © ISTJ wAmYce WIAK
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an output corrective signal i's transrt
heater el ement sN/ OFfF tshegn&absmtbof owgh
circuBltochk2 &fvd digital ouBpuowtc)kcti@®nnel .
perform the required corrective actic
The selected controller is a PID (Pro
action type (piute.sYilyjmarnease in ootput
Addi tional parameters and commands e
sampling mBatoe kc émtdr dlhe( contBloddkr i n
#5, t hes pfeocrinieires t he sampling/lrate (
acquire I nformati on and t he cont
wWww. | abvi ewf eRrSEImiE bep Eé@p eatb ean d2 Otlhee

| atter specifies whether to sretihne ti al
integrated error, of the controll er.

application must stop and restart th
entire alpgpbdiiweawi BhD[and Fuzzy Logic

2009

The fourth @®@riasichedft d heoBpack® s#Hh0ci
then the output ON/ROFHI isp ghladp ilsa tfcehdi
Bl ock #HAIMhd finally to thd&8l dcRi.#d12 ou
Bl ocks #9,alll0,cdrit r&i ARt e t o od eemtori dl 0
valve. The | ast part of the software
the thermostatic switches are connec!H
#4Bl(ocRawd 3t hen to t heBlloaxthc.Hidg lcoange L
both swittchhe,s tahe dhewetaput from digital
&13 will be Ven‘a b*l''ed's
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PROCESS
LOWHIGH -‘”‘,"I':-‘T SAMPLING VARIABLE,
STOP ALARMING [ [ PRSE || RATE | i SET POINTR
CIRCUIT imiizamios] | CONTROL OUTPUT-11
B8 B3 B-5 B6 TRENDING
N
A'";Ll[:; SCALING CONTROLLER -
cHANSEL [ crcurr [ ' g
1] -
B B2 B4 B7
1 ] 1
TIGITAL
INPLT ) ) DIGITAL DIGITAL DIGITAL
CannEL | |CONRREON| L LATaING | ] outeur ourer | | OUTRUT
n B il CIRCUIT CHANNEL CHANNEL | | CHANNEL
(SOLENOID i i 83 2
CONTROL) B-10 B-11 B-12 B4 B4
DIGITAL .
DIGITAL
INPUT LATCIHING OUTPUT
CHANNEL [==pl CIRCUIT CHANNEL
He-13 " n
(FROTECTION) B-14 B-15
A
B-16
SYSTEM
RESET R— R
(MANUALLY OUTPUT INTERLOCK SIGNAL
INITIATED)
Fig.5. Software Block Diagram
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e

Tamgaraturs On (UF#4)  Commares (920

Fiz.é6. The VI Front Panel
| f any of the switches is activated,
di sabpedgtthp whole system. The syst
when al |l trip signals are cleared anc
reset .

5 RESULTS and DI SCUSI ON
5.0bjective One

Measuring, monitoring and control |l ingq
usibhgbview software and t he associ al
pur poses, a PID controller function
Labview. To demonstrate the effect of
on the process, a real ¢praacticdln
example both the controller set poin
have been set @®mmdol@alion t2aiitneerd/oMatnut e
respectivel y. I n the first case, alll
subsequent ptagsatnee,t etrlse wRlr2 i ntroduced
case, a different process behavior ha
7t @0l lustrate the obtained results ir

Note: The heaters switching points has been configured as follows:
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a- Heater 1: ONw h e n Q(D%?OF{B when O/P <20.
b- Heater 2. ONwh e n O/ POFPOwh&nh%e:< 80.

Case 1 S.P =55°C, All Tuning Parameters Equal to Zero:

Setpoint (SP) 55.00
Process variable (Pv) [ 65. 70

Cutput [T L -0.00

'
1396 2419

Fi gCardie PG, 01 , D =
Case 2. P =5GaUG3% 1 opOmign DhiDrF:

Setpoink (SP3 [T L S5.00
Process Variable (PW) [ 56,05

'
Z1 “40z1

Cubput [T L -34.80

}

'
000 023

FgCcage BGB% | OmiDn =

Case B.P =550C¢C, Proportional
Derivative =0mi n:

M M O Copyright © ISTJ wAmYce WIAK
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Setpoarit (SP) |—F SS.00
Process Wariable (Pv) [ S54.71
e SP and PY

asEe

Output

0oL 00—

D.D—:H.
oo.o =}

EEEES aoss

Fia.9.Case3: PG = 30%. | = 0.03min. D = Omin
Case 4 S.P=55°C Proportional Gain =30%, Integral =0.03min, Derivative
=0.004min:

Setpoint (SP) [ L | SS.00
Process Wariable (Pvy [ S4.59
- I r——
4455
Output Cutput [T L 72.07
1000 g
o /
1000 = " W p— )
3415 4438

Fia.10. Case 4; PG = 30%, | = 0.030n#0.004min

I n case 1, iprwasessleariabbhte {R¥) exc
and continued on rising wisthowttpuany
signal, the test had been <continued
i nterrupted manuTah d oyr toirc aMalt ye,u t tshaev i cnog
action s hORHF,d wHeWeNM deeds or falls be
point .

I n case 2, the PV exceeded the set p
cent i a@Bove the set point (The stea
MM N Copyright © ISTJ wAmYce WIAK
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Incase 3,the PVwasooscilan g st eadi5lewn A5t wdeeegn 0

C). Itis clear that the overall performance of the system was improved and

the offset between PV & SP had reduced when adding the integral time.

In case 4, it took longer time for the PV to stabilize and oseibbatween

n55. 80 and A54. 710 deg C. It is clear
signals are fluctuating heavily. The higher the derivative value had been
introduced, the heavier the fluctuation had been observed.

5.2 Objective Two

The major concern ishe effect of the discharge flow rate on water
temperature. For this purpose, many tests have been carried out. The set
point has been maintaineds8°C and in each case the flow rate has been
set at different values using the manually operated flowalovdlve.

Case 1 Zero Flow Rate (Manually operated flow control valve is closed):

Figure 11 shows that the Pahd set point at steady state temperature are

al most coincided with very Jlittle of
proprtional to the ¥ and one heater is running interruptily to compensate

for temperature losses with time. In figure 12, a little amount of derivative

time =0.030mi n w3bsminate®d eadn df otrh eanb osuett b
fioo . 't i s cl ear f r onoutpuhiefluctuatiangety t hat t
heavily during this addetime. In fact, throughout all this study, it was

obvious that adding more derivative time during tuning, causes heavy

di sturbance to the controllerés outp
During investigation of this problem, so many control examples in

Labview library have been checked and found all not applying any
derivative time value for tuning; it could be due to software restraints.

MM p Copyright © ISTJ wAmYce WIAK
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Setpoink (SP) [T L |S5.00 Setpoint () [T L |S5.00
Process Variable (PY) [ |55.81 Pracess Variable (P¥) [~ 5.3
Lo SPand P¥ bee SP and PY
70,0 70.0
65,0 65,0
60.0-| 60.0
55.0 5.0
50.0 - 50.0 -
5.0~ 45.0-
40.0-| 40.0 |
35.0 - 35.04
30.0-, 1 30,0, !
674 674 1959 5959
Output Qutput [T L -100.00 e oumt [T e
100.0 100.0 -
0.0 o 0.0 l | ‘ | | I
-100.0°} rwalinabis i 10,0 )
3653 4676 4933 5%6

Fg.11. Cased FR =0, PG = Fg.12. Caselh; FR =0, PG =429
42%, 1=0.03min, D=0 1 =0.03min, D = @3min
Case2; Flow Rate=0.79Liter/Min, P Gain®36, 1=0.03min, D=0min:
Figure 13 shows that the PV is cyclin
centigrade respectively, the duration of the PV and O/P cycles is becoming
shorter.

Setpoint (SP) [T 1 55.00
Process Wariable (P} [ (=2 -1

o SP and P
FOLO —

&65.0 —|
ﬁD.U;
55-0—_%
SD.U—-
15.0;
40.0;
35.0:

a0 -, '
=} <000

Dt Cutput [T L [0.12

1000~ T FTW
0.0 = p’
l-1o0.0 =k .
2781

1758

FigCh®e FR=0.79 L/ Min, PG 6midn5 %, |

Case 3 Flow Rate= 1.287 L/Min, P Gain= 35, 1=0.30min, D=0min:

M M C Copyright © ISTJ wAmYce WIAK
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Figur

e 14 shows

t hatb5h a3 fMidegrcygebin

centigrade respectively, it is becoming clear now that the overall behavior
of the PV is shifting downwards thetgmint.

ot
FOL0 —|

65.0 —
60.0 —
ss.0 -
s0.0 -
45,0 -
40,0 —

as.0 —|

100.0 —

[

100, o =}
SESE

Frocess Wariable (PWY [ S4.9s

S and Y

Setpoirt (5P} [ L e ]

Otk

W

ao.o -

arzs

Ottt [T L FT AT

| X N\\.__hbﬂf'r/ — —

a7z

Fig.14 Case3; FR=1.287 L/Min, PG = 35%]| = 0.030min, D = Omin

Case 4 Flow Rate= 1.58L/Min, P Gain= 35%, 1=0.30min, D=0min:

Figure 15 shows that both PV and the set point are almost coincided. At
this point both heaters are continuously ON running at maximum rated
power so that they can maintdire required set point.

Process Wariable (PW) [ Sa4.a47F

Sebpoirk (5P} [T L S55.00

Fig.15Caset; FR=1.58 L/Min, PG = 35%, |=0.30min, D =0n

Case 5 Flow Rate >2L/Min, P Gain=37%, 1=0.025min, D=0min:

MMT

Copyright © ISTJ
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In case 5, the solenoid val veS0shut do
UCand the flow rate haf2lLbéen/.Mnoutas
From the graplit can be seen that the overshoot period is very short and

the temperature i s decr &@%3d.ngAtr atph idd
point, the solenoid valve closes and the temperature rises gradually
repeating the cycle. Although both heaters wereicoatisly ON but they

were not able to compensate for the load demand.

Setpoint (5P) | L 55.00
Process Yarisble (PV) [ 51.17
e SP and PV
70,0 -
65.0—
60.0 -
55.0 /,._L\L N . P
v / \M—/ V 1 ]
45.0 =
40.0=
35.0-
30.0 -} '
124 s124
Output Cutput [T L 100,00
1000 - T .\_\ J
0.0
1o0.0 =) | S ]
09 4121

Fig.16. Case 5; FR >2 L/Min, PG = 37%,
I =0.030min, D = Omin

5.3 Objective Three

In thisobjective the overtemperature protection is demonstrated. In this

test, both of the thermostatic swit:
controller set po n t had beemns0 %a | asBiléddi t o A
respectivel y. Dur i n §0°@h ea ntde scto,n tti hneu eRd\
rising until the alarmHeater Elements 1/2 Temperature Not OKhad

announced and the system tripped immediately. Recorded tripping point

was al®°at. ATo decrease water temperat

MMy Copyright © ISTJ wAmYce WIAK
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been drained manually using the vent valve. After few seconds, water

temperature began t o 73°0c.r efats et huinst igoii

the alarm had cleared.
Obtained results indure 17 are justified as follows:

1- Both sensing elements of the thermostatic switches had been pulled out
about A4cmo from their respecti ve
thermostatic switches away from the heaters power lines.

2- This pulled out area Babeen exposed to surrounding ambient
temperature.

3- The test had been carried out during nitifme and the surrounding
ambient temper28@Cu.sr e was bel ow 0

4- All above factors had caused the thermostatic switches not to activate
at the exact setting.

5-

Senpoire (5P [T L 000
Process Variable (PY) e 73.586
=t

=P and PV
1000 = T

Outpet [T L 100,00

1996 3019

Fig.17. Over-Temperature Protection Test

6. CONCLUSIONS:

With the aid of both the hardware and software it was possible to
demonstrate a simple temperature control logmg familiar software
such as Labview. Labview is a powerful tool for dynamic simulation and

M M Copyright © ISTJ wAmYce WIAK
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real time processontrol purposes. In spite of the huge capabilities of
Labview and Control & Fuzzy Package (VER 2013) used in this study,
there was no Flip Flofunction blockfound in this version. The SR Flip
Flop used in the logic block diagram was imported from thermet
[labviewforum, 2016].

Regardless to all encountered problems related to Arduino Uno, it has been
proved that it is practical tool for small control loops. One of the Arduino
Uno limitations, it has no analog output port (i.2GMA, o1o0v, 1-

5V, etc) which is indispensable part in most of control loops.

The relationship between the discharge flow rate and the heating capacity
Is inversely proportional. As the flow rate increases, the ability of the water
heater to maintain the required teangture set point decreases. At higher
flow rates, higher rated heating elements are required, extra heaters to be
added or the water heater overall capacity to be reduced.

Further research and study is still required regarding heavy disturbance
caused bydding derivative time to the process when using Labview.
Calculating the proper PID tuning values/implementing more advanced
auto tuning methods to the controller instead of using the traditional Trial
and Error tuning method. Using advanced methodisléa better results

and save much time.

Attention has to be paid not to exceed the maximum contacts rating and the
allowable switching intervals when using relays for switching purposes,
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Evaluation and improvement of AC Short Distance
Transmission line utilisation using Static Series
Synchronous Compensator (SSSC)

Abdel adi m A. Mohamed Moftah
The Higher I nstitute -QamCoamgrehensiv
abdot@ymahoo. com

Abstract

The penrcfeoronfa an AC transmission | ine
affects the performance of a power s
consists of resistance, capacitance
di stributed over its | ersgtsh.du®eh etsoe t]
reactive power component so the | osse
a consequence, the performance can b
order to improve the efficiency, 1t i
t hat caneapcrtawiedeporwer compensation.
compensators form FACTS devices made
which have been developed rapidly ove
characteristics of a,eguean euraita wéenr a rhsemi y
flow and hence determination the maxi
to develop fundament al frequency mod:
Compensator (SSSC) and determine the
SSSC to maxi mi segthd sysltemation of t

T P (-1
1 14 qP yU +pGYy!l & pGsLj Ra&i a | DZ
153 .7k eldGz: ! & GCEHhEpEEEIYIRS y1* T
& GlaayFOIF@ yihkyals @OlatEs 3&¢c-11a. ™ AtHI™ 18 pB1acs

1dZ2 UcRGsh!& 1. .. .1 a . _"H E3<«K I
HLj 1A s WAL g 115 14t pB 181 Z USGaizk” 3oya1s ¢fo (B, 1&yid | 14

b - _Flexibke AC Transmission Systems, FAQTS¢i i - ! & t p (
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Key WOArCdsTransmission Line, FACTS Tec
Synchronous Compensator (SSSC).

NTRODUCTI ON

I
FACTS techablegy pewer grid owner s t
transmissi on net wor k capacity while
operating margins necessary and the ¢
consequence, consumer s can be provi
invest mest and | ess bad effects on th
not need t o buil d new power syster
transformers, etc Therefore, FACTS c
system because the poweeamtwaoalntsaf geer sctagp
can be i ncreased efficiently. Thus,
devel oping the power el ectronics dev
met hods of connecting FACTS with eac
devices) . Hendeyvisemi oeedudctoormbe mor e
hi gher operation range and | ower man:i
to carry higher operating current anc
Furthermore, by developing met hods
combinations, etxhebidapaciotfy paonmde rf It r an
can be |ncreased with more stability
of FACTS de ces such as&Gg Pt atihe Vweorst
i mportant ACTS have been used for n
p e rnfaonrc e of transmission systems by
probl ems, and Static Compensator (ST
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to compensate reactive power, suppor:
l evel s Series FACTS such acsi tTolrysri s
(TSSCs) , Thyristor Controlled Series
Synchronous Series Compensators (.
application to increase the | oad cap
spread out in shortissndnl snygsteimst a&rmoc
transienlf.stability |

1. CONCEPT OF AC TRANSMI SSI ON SYSTEMS
Transmi ssion systems are greatly need
net works where power pl ant s and | o a
i nterconnect edctfroircigwypp[l2zy]i.ngAsel ter ans
capability increases, the cost of el e
of i nterconnecting high number of gen
to the presence of reqctimgpopoaer
to generate or absorb an amount of th
the power system including | agginc

2.1 THEORY OF SHORT TRANSMI SSI ON LI NE
The transmission |lines of thesfbobven ¢
|l i nes because their | engths are | ess

a short Iine is negligible because it
resistance; therefore, the total ser i
shows that emhhecequeiuvt of a short trail
tot al series impedancsg, thd senédinmgn
vol tage (Vr) and a |l oad. I n order to

power flow equat.i
power flow to vaf(
Transmi s§don | ine

onsoadl anghe 8Bhd re
bargehpwofihe, plFagor e
[
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D EEEEE
V,
:

I
Load

-

t Transmi ssi on
t TMr7gnsmi ssi on

2. FLERLE AC TRANSMI SSI ON SYSTEMS
TECHNOLOGY

The | EEE definition of FAMTPowentro
el ectronic based system and ot her ste
one or more AC transmission system
relillaby of AC power system need to
electricity demand continues 1 ncreas
need to be taking into account i ncl
i ncreasing the efficiencyrdér thkatcu
minimzing as much as possible rebui
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devices may be a vital solution to o
well as the existing networKks. The f
devices including:

1- Dynami ce rpavwdri vcompensation.

2- St ecattgte and transient stability en
3- Vol tage regul ation.

4- Power transfer capacity increase.

5 Thrmerase voltage balancing.

6- Reduced trangmission | osses |

FACTS technology gives r el irabnlte aonpdpor
corresponding power t hrough a trans:
nditions at an accepta

contingency <co
through the ability of FACTS Contro
parameters that goames mi & shieo no pey Att d mM:
series impedance, shunt I mpedance, cL
damping of oscillations at various f|
[3] .
The above definition shows that FACTS
el ectronics based), not mechanical d e
compared to FACTSpeedhraspbnsel ¢ohicogl
and | imited cycle 1ife. FACTS can be
1- Shunt Controllers that mact Shiumt s ht
Compensators)
2- Series Controllers that adj ust ser
Compensators)
3 Both Shunt and Series Controllers w
3.S5ERI' ES COMPENSATI ON
I n series compensation, the FACTS deyv
AC power system to work as a contro
presence of series inductance in the
i's long) between the sending and r ec:
be occurred. This ensatge Whemp @m@mouit
i nductance is decreased by connecti ng
MH P Copyright © ISTJ wAmYce WIAK

wtr XxYbKOFM am4d



International P T
Science and Technology CXF Y IOF Or k Ykl S S

Aok e YK
v eeaa g weenyor STl

which can be achieved by wusing a ser.i
t

series capacitive compensation is o]
tranisonm ssmpedance from the sending el
types of series compensators as folloc
1- Thyristor Controll ed Seri es Capac

Controlled Series Reactor (TCSR).
2- Thyristor Switched Series IKagpacito
Series Reactor (TSSR).

3 Figweslfows Static Synchronous Ser
[4 .

VEC

3 )

v

Voltage Source CONTROL

Converter
Ve T
e
kI
FigareSSC, operated as alseries capa

The Static Synchronous Series Compen:
able to supplcyi apdpaiwseorbl te@aonsi st s

vol tage source inverter (VSl1) wi t h

capacitor and ac terminals in series
interface transfor mer. By changing t
capiat or voltage can be increased or

and direction of the SSSC voltage [ 3]

with | ow costr dgelaatsiengtby svareyifng i

out put accordingramsmihesivamilatm®@nsuin

it is primarily used to reduce the hi
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the transmission system transfer <cap
i ncreased effectively. When(VYd)e imagni
made proportional to that of the 1| in

equi val ent to that provided by a ser
obtained. The phasor diagram shows t
capacitor forcasi ttyhev olptpaogsda t ac rpmd s
reactance to increase by the magnit
i njected voltage sour &e. can be defin
Ta LILL L
( K) = )( X /x®V.g/K is the degree of S €
{continuously variabl eciovyetrhe hiemp eadcare
of trhesseapacitor (Effective compens:
of SSSC can be explained using a si mg
(3).
Vs
Fi g8refwo machine model seriesl compensa
The SSSC is model | eudr cwei twih oasne AoQu tvpoultt
has’phi&tse | ead or lag to the line cur
SSSC the |ine reactance can be change
its magnitude and direction can be co
bet wiewm ends is the difference bet we
i njected reactance. The effective ¢t
MHT Copyright © ISTJ wAmYce WIAK
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capacitive ompensation i s given by:
L L J_ L L
I.Ili e r= -1 | B 2)
ikt | O 3

The active and reactive power flow

E M3 fhand
A -
§ o AT” @
"H'H™H
The compensatging dreefaicnteadn cteo (bX negat i
operates in inductive mode, and posi

capci ti ve mode.
The active power equation
|l ine can be derived the following proc
The injected voltage can b expressec

A ="y &€ H (5)
e
I

when t he S¢
I
e

Th active power through the transmi
foll owing equation.
L A (6)
Ne o
The voltage @csroesqgsu.atlh &ool ilhkbe ®ctive p
expressed by the foll owing equation.
From the vecto( W) ,agtrtaen v ol tFagearacr os
expressed by the following equation.
e 4T (8)
I nserting ®Hhea neguatBeonem@atr oandgi ng |
foll owing equation can be derived.
BEoani T A AT H (9)
Ne Ne ) )
In case of SSSC operation, it 1 s pos:
the | ine when the phase difference
receiving end is zero. Also, the tra
infeong voltadgle. is inductive |
MHY Copyright © ISTJ wAmYce WIAK
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3. Configuration of a generic grid

The generic grid system is shown i n F
single phase diagram consists of an A
|l i nes and three | oads. Thecevhol e syst
via bl)sbd)oaids (connec2) edndR&dobdsbéar (
3) are conne®t.edTl hve ap abruasmbeatre r(s of t he

components of the sysdhiteaddchr(e tabul at e

Load 1

Busbar 2

Transmission
Line 1

Transmission
Line 2

Load 2

1.085 pu
Transmission

Busbar 1 Line 3

Load 3

AC Generator

Busbar 3

T
«
<
-
@
EAN

Generic Transmission

Table 1. Parameters of the trans
Line |[R & |L & C Len gtih
1 0.02 |1.035(0.011562
2 0.03 |1.035(0.0115825
3 0.03 |1.035(0.01158839

Table 2. Load data for the genet
Apparent po
1

Description Power factor

L o ald 5.98 0.95
L o a2d 6. 12 0 .89
L o a3d 1.89 0.97
MH Copyright © ISTJ wAmYce WIAK
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Table 3. Load combinations

Configur|{ Confi guwr Conf i g uwBr 4

L o ald On On On
L o a2d On of f On
L o a3d On On of f
4. POWER FLOW ANALYSYS
I n order to carry out the power fl ow
t hd |foovi ng cal cul ations need to be dol
1- The calculations are based on commo
10@MVA} and {2KR¥®Vbase-:=
2- Accordingly, the common current and
each | ine.
3The i mpedances of the Ilines includi
capaciet and resistance.
4- The active and reactive powers of t
shown i@ .Tabl e
5-

Tabd et he calcul ated power val ue

Active power Reactive powe

L o ald 568. 1 186. 73
L o a2d 599. 76 121. 8
L o a3d 183.33 45, 95
To al 1351. 19 354. 48
5. SI MULATI ON
The given generic grid needs to be si
Software in order to determine the v
l ines for every configuration, as a
compared whe thermal | imits of the tr
Tables (5), (6) and (7) -pmietsehor tédac
configuration without i mplementing art

starting the simul attieomm, c o nhpeo npeanrtasmest
the source, |l oads and Transmission |
MO N Copyright © ISTJ wAmYce WIAK
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parameters of the | oads and | ines are
source can be calcul ated as foll ows:
The short circuit | esvwelrticirEQipulr.ea
the sxsgrees e€¥ual to [1/50 = 0.02 pu]
(R is exygal H{X/ROX, where (X/R) rati
yield)s f RR0O. 002 pu]. Therefore, t he ¢
soursge i(qnp &r. P []J02and accordingly, ¢t
voltage 13t chomstha&r c@l cul ated based on
(VS)1.o0p8g as sho%n in Figure (

2
- —>
00024002 ——e ====-- .

T |
V, \‘ﬂ/ Bushar (1) | Vi The grid
l I

® ------J

FigbhreAn AC source equivalent <cir

From t hcei racbyaizteVVd4dV, wher e
(9 %.D6B. 0Q® P21 2. /"7,
andsck ¥ s¢& 0= 2 51 6

yi el ddus@., 9 ’:il.gf
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61 SI MULATI ON WI THOUT | MPLEMENTI NG
DEVI SES

6.1.1 CONFI GURATI ON
I n this configuea®OiNomsalshotwhme i ho&d g ua
values were measured.

¥ —Aa

Ijner( 1-1) A “
+ = Bb B‘IH—J.HI‘-“\
Line (1-2) c

¥

Line (1-3) L] sl
busbar 2

¥ L
Line (2-1)

i L
Line (2-2)

i L
A ‘ Line (2-3)

+
7Y Bb- Line (3-1)

+ hie

Line (3-2)
+ v}

C‘—Lc . Line (3-3)

3-phase Source

busbar 1

Figererhe MATLAB/ Si mul i nklwditrhouwitt ufsao rm gc c
FACTS devices

According to the measured valwues, |in
it carries akkountal[ 8. 2ni %], a@fndi tls nteh ( 1)
it carries about [62 %] of its ther mal
it carries about [52 %] more than it

powers by t
[1. 1% 2 and t
than that o
summing of
The percent
the | i nes (
at the rece

e |l oads is Jpl.i9e6d ppud wenrh i
€ consum2d38pfu] a cwhiivceh pioswell
1 %h.e Tshoeurscwep pblyi €d current
helO2%6d4 currents by [

ge of volhdgeedebpsn@r em
) and (3) are [5.36 %] an

h
h
3
t
a
1
iving end of l'ine (2) i s
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[ 0. 35 %] . I n addition, values of the
sencindg are | ess thanl.t@h3o saén.d&ff t he r
respectively; while the 2urirsente sast tthi
that at tBeWs.ending by [
6.1.2 CONFI GURAZI ON
I n this configuration | oBHBs Adgoradidn ¢
to the measured values, line (1) <carrtr
l ine (2) <carries about [ 45. 38 %] of
about [82.56 %] of its ther mal i mi t
| oads iw] [whilc’/t® ips | ess t@GaWwltaoed supp
the consumed r2e 2@t0ipv evhp acweri si d e[ss th
sourcle . ®8y2 [The supplied current is |e
|l oad cufrB@nts by [
The percentadgeposffvomimtalge sending an
the lines (1) and (3) are [3.56 %], [
at the receiving end of l'ine (2) i s
[ 0. 995 %] . I n addition, (v ad3uckeasf otf he he
sending ends are mor e 1t B8n an.d%jF e at t
respectively; while the 2urirsentesast tthi
that at t0e %Bendi ng by |
6.1.3 CONFI GURA3ZI ON
I n this confiagur d2i)omarleo®dNs whi) e (3)
t he measured values, l ine (1) ~car
I

to

and i ne (2) carries about [ 18. 962 %
overl oaded because it careimal abiomitt [
The consumed active powers by the | oce
the supplied power by [0.99 %] and th
pu] which is |l ess than that of the so
| ess t hang tohfe tshuemnidia D%clur rents by |
The percentage of vol tage dr ops (1l o
receiving ends of the |Iines (1) and |
while the voltage at the receiving e
semding end by [O0.58 %] . I n additi on,
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and (3) at the sending ends are | ess
and [0.45 %] respectively; while the
i's Il ess tdoamdibhg@Pyt|[ t he

6.2 SI MULATI ON WI TH FACTS DEVI CES

I n order to increase the performance
Series Compensator (SSSC) i's i mpl eme
system. For each configuratiiore,s,thd:
|l oads and the source were measured. T
can be i1 dentified by checking amount
l'ine (1) has i mpedance higher t han
|l ocati on malye bsxo wreda & eawnhdi clhi ncean( be ev
and simulated by using MATLAB/ Si mul i n
The i mpedance of l'ine (1) can be red
effective compend atwihng hi mmmerd abnec ei n(j Xe c
compensator. ThércgfXortke 1t hepguwtadnddevol t
the rating of themgpowam Ifé owalcouwmltatoed

1- According to the measured values,
carrying current of [61.94 % of a
i's overl oaded by [152 %] of a thern
needs to be reduced while the other
the | ocation of the compensator | ik
the value of the degmee (Kf), se&raine b e
[ 61.91400% %] = 38. 1 %. Jhuwhepi88( X %)
is the summing of the re@cip2ice of
yielding@, OppBué|]® a=nd accordingly the i

(Y maf[ 1¥dh! &0 03066M46]

I n accordance with this value, the ci

the |ine currents can be checked and

|l ess than the ther mal i mits. For mo
mai ntained to be |l ess than the ther mes
|l essOt hé@8h. [
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2 The power flow controller can be ca

( Smdx ax N = [ 8 * P12MVYA = 1. 28
I n Fact, the value of the injected vo
of t he reactance of Il i ne (1) and t
(Yyof[0.211213 pu] which was used and
The current aofe Itihree th2) mads I[moni t, t h
the total value of the transmission
became more reasonabl e.

6.21 CONFI GURATI ON
I n this configuration all the | oads ¢
values heaasube@én m

Line (1-1) A
& - labl ..,w’ T
‘ Line (1-2) | Ie
(

L - c cf-
Line (1-3) Eeadt

m
A2
B2
c2

Bypass

al 1A ar T Line (2-3)
T Load2

| :zlm i

1 S F
cr Line (3-3) Load3
<G cf busbar 3

3 .
Bl 18 bi- Line (3-1)

3-phase Source
busbar 1

Figauar eThe MATLAB/ Si mul i nklwditrhc wisti nfgo rS ScScC

According to the measured values, [
I

t her mal imit, and |ine (2) carries &
l i ne (3) Dbeerclaoreed e dn obte coaw s e it carrie:
t her mal i mi t . The consumed active p
which is |l ess than the supplied powe
reactive power is [3.037 pu] whi ch i
[L6%6. The supplied current is | ess th
b yO .[ 88 .

The percentage of vol tage drops (I o
receiving ends of the lines (1), (2)
respecti vebyn, Valaeédi of 1)h% (elddr ént s
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at the sending ends are | @s@®8p,than t
[O. B0 . B/ respectively.

6.22 CONFI GURAZI ON
According to the measured values, |

t hnearl limit, and lines (2) and (3) ar
[14.8 %] and [28.94 %] of their thern
ctive powers by the |l oads is [7.531
ower by [1.21 %]ctanvde tphoewesrup|psllleed S

a

Y

consumed by 9t%le. | Tohaed ss wopyp I[i ed current
summi ng of thel.l%ad currents by |
The percentage
0
a
c
r
c

of voltage drops bet we
f the |l ines (1) XBand %J2) r ag ee c[ts .veed
ppr oxi ma I t h e not | osses
I

ere ar
he i nes (1), (3) at th
[ 0. 77 J%] and [4.08 %] r
receiving end 4.9 | ess t|

t e
urrents of
eceiving by
urent at the

6.23 CONFI GURAZI ON

According to the measured values, I i
[ 39.48 %] and [78.7 %] of their thern
activebyotwlee sllOo apddsl iwshi[jch is | ess tha
powerl ¥y gnd the consumed reactive po
supplied by9t &p. sDlue ceupyl!l fed current
summing of the0.[9%pR3d currents by |
Theercentage of voltage drops betweer
of the I ines (1), (2) and (3) are |
respectivel y. I n addition, wvalwues of
sending ends are diewisDg Bd@ayna@t.dBgds e at t
respectivel 2 wheleufoent i @att {{he rece
that at theOs®0h.ding end by |

6. CURRENT FLOW EVALUATI ON
The current fl ows from the source t ow
transmi swshieorne leiancehs | i ne has a t her mal
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of the | oads increase, the current ir
t her mal i mi t . Figure (8) shows the c
currents in the | ines for each conf i g
a SSS@ncsoampor .

From the above figure, without wusing
are not wutilized properly for the ent
configuration and |line (3) is overl os
However, when SSSC is usddy time curren
each configuration and the flowing cu
their ther mal i mi ts.

SYSTEM LINE UTILISATION WITH & WITHOUT USING (555C) COMPENSATOR

160%
A

1408
w
2 1208 |
gg 100% |
gz
SE sox | - A
= &
é = 60% |
&
=
= 40% |

- -
20% |
O T T 1 [ 2 | s
g LINE (1) 1 62% 44.30% | 57% 10086 81.20% | 94.60%
==g=LINE (2) | 8.20% | 45.38% | 18.96% | 50.22% | 14.80% | 39.48%
i llNE(i]_ 152% | B2.56% | 32.34% | 10086 | 28.94% | 78.70%
= < >
~ ~
Without SSSC With SSSC
Figure 8. The currents in each | ine

7. CONCLUSI ON
The gi ven generic grid system has

Mat Sabmu | i nk so that performing a | o
combinations of | oads. Consequentl vy,
have been analysed in order to eval uc:
the circuit, t he r ehsudadrsf iwgeurreatti alu |ws
wi t hout using a SSSC compensator an
di scussed. From the discussions; the
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a long term or additional |l oads | i kel
to t hfeollliomeed by power system interr
because this current wil/ cause the |
considerations. The | osses of the sy
current was distributwehd chv enre atnlse tilhian
power wutilization of the system was i
The |l ocation of the SSSC was obtaine:i
grid system, moreover, enhance the

tr
particularly durhnhngFoont hhgesagygt emer h
as a capacitive component causing tFh
decrease and accordingly t he fl owin
di stributed properly over the system.
i mproved whthgung or adjusting the |

source because the |1 mprovement has
effective reactance of the |l ines with
power station. Further morsed thec asusaedi

the busbar voltages did not vary so n
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Abstract

Wi tthhe rapid devel opment of technol
beceomf ul | of el ectronic devices such

printers. It was necessary to have

do not adversely affect the environme
concept of g ( Gr eoegny )l nofro rgnmmaetei no nc oTnepcuhtr

Computing) . n this paper, green

I
modern concept of sustainable devel
preserving the environment and preser
ed, bfbetrves and basic compon
vironment aBy sairsd we miarbg Itiheg . f ol
ar e

reen computing and what r i

«

rams on the concepts of sust ai
ni gues and software of green i

e researchers conduet édcaltiyemember
e University of Benghazi to measur
een computing in the Libyan soci
een computing techniques well . At
udy showed amad satisfactory rates
nger smanfagreonrent of energy consumpt.
e of green computing techniques
commendations and initiatives have
u society. The most i mportant of
0
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support research and devel opment prog

of green information and communicat.
among all segments of the informatior
i mporohne@mergy conservati on, the | mp
reuse and di sposal of el ectronic was
recycled computers and ol d phones.
KeyworGrse e n technol ogy, green cComp.L
sustainability.

P |
8¢ . ! ded B "o &0 GiAni! j-mj-!Ea GBI i 1
iins! ¢ia _!& .LGHhS U 1nkGl  D#fiza
Ly, .14 O5 ty~yY_ 1A +7 "1 & 1 DZ Ghnj
Sk tpi1l & IJ°N O5a z.:R&8 _GY¥ral 41 T1hik !pal
O5 Gnj, . " NU & sLj tdz2&- ., -:1& ++:" 14

Ut ¥1G1LU& GnjkGLji3dza Gnj5a- Naa + dz _ .
KNGdz : +t 1kU& @PaGIP! 8 dd M YF AGHA + dz&
FAL&A-  dzZ +1& 7 R& nIA GdE, RAG]! & & . HzC
111, 181 3BhOA 18 Y-dA Gl oG hdzdd & ABE. - & NRG 20 Nijjidz

Osas~Ran _E'a& +111.14& eGY Ik pa-. .
ci &i & p-2Z2 G, K -_.n Oza I DZ y-k t
i>Nj yoP 1dza .R& __ !1& +111. 14a&a eGHy-

5

.G z:!  _dz C bins:1!1& &°N E_zs5 !

I ntroducti o

Peserving the environment i s not 0
preservation of trees, but al so abou
MM M Copyright © ISTJ wAmYce WIAK
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environment al poll ution. Therefore,
which aims to achieve, eingitonmamtnals s
technol ogies that reduce energy use,

, And is not a source of chemical emi
green computing, green energy, green
c he migstereyn, nanolf echnol ogy. [

As gas emi ssions increase and are a
warming, it is the duty of institutio
to set a new agenda that focuses on
adonpgt ienvironmentally sound practices
and economy. The green economy means
reducing fuel use, reducing pollutio
efficiency, recycpimg mawesowal cesandaf d
The green computing concept began in
Protection Agency | aunched Energy Ste
in the device, an international stand

prodygcts|[ 9

Green computing is concerned with t
desi gn, manufactur e, use and disposa
Ssubsystems, such as display devices,
communi cation systemsgesanad @glaetr adnied
effectively. The objectives of greet
chemistry; they reduce fl ammabl e mat
have many benefits, such as making ¢

possi btdesi amidng al gorithms and syste
computer technol ogies[5].
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The study Probl em

The increase in the use of modern t e
on the environment. This increase has
envi marmrhe problems due to the high g
production and consumpti on. The cons
high. Therefore, Contribution of ©poll
proportions cannot be i gnawved,paanmndd t
attention to this area through public
and the applications associated with

Tunku Badariah (2013) and coll eagues
the majorigyr wdyesd uldaedtlsr eehecompobdi n
and most of the related aspects[12].
study is to measure the | evel of awar
i n Libyan society and tuwhes uisre odr gsee

Objectives of the study

To contribute to reducing the enviro
devel opment, the aim of this study w
computing and its charactefri soli etsi, o4
and techniqgues used.

Study questions

The focus of our study is to answer
AWhat is green computing and what are
AWhat is the extent of awar drindsysanof t

society?

AAre green computing techniques well

The i mportance of studying

The i mportance of this study is to s
and information technology in addit:i
MM O Copyright © ISTJ wAmYce WIAK
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communitysawdr keogoin the country ab
green computing and how we can acti\
conducting a survey through a resea
results from which we were able to ar

Met hodol ogy of the study

In order to answer the second axi s,
sample of faculty members at the Uni\
answering a research gquestionnaire ¢
cul turen odongpruet i ng, Data <collection

subsequent presentation of results,
a set of proposed recommendati ons.

Framework of the study

The framework of the present study i
Thematic FEr armhéwdekcunder standing the
computing, iIts components and objecti
green computing culture in society,
techniques.

Spati al and Humadhé&r pmewemnk study w
faculty members at Benghazi Universit;

Ti me fr amelvhoer kpresent study was cond.
frdmo/2®arm11/ 2017

Literature Revi ew

The field of green computing has rec

resear cihseea sofbeictas I mportance i n prese
the effects of technological devel op
many areas: Swat i Aggar wal , Moni ka G

the techniqgues and met hodd$g nbyhiwhisd udeg
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resul ts, green computing techniques
environment al solution, and there 1is
the field of technology.

I n the same field, Tunku Badariah (:
study |l boeexpe case of Mal aysian uni \
knowl edge of green computing. The sam

I CT addTndm om Mal aysi an Gener al Uni v
about wvarious aspects otfligated tTCbapu
maj ority of students gureayedmpadilnigt
most of the aspelcpt.s associated with i

Dr . Most a-Haq Gado0 1A2) menti oned the

i nformation technologyednéxiampl emporft
various applications, and then touc
environmentally 4riendly technol ogi es

I n anot her study (2012) Kumar Dool
mentioned their research gnoa gamgine
computing. The main objective of the
awareness of stwudents regarding gree
that students have a moderate awar ence

daily practisceod Tghe emr icroanippultd ng ar e 1
cl ear t hat students wanted to embrac
the environmebh}l and its future. |

Because the future work in the field

resear ch womikc i momrweniatcya,det hi s resear
contribution as a field study from t

worth mentioning that there is a need
especially in the academic sector.
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Green comppting conce

Gr een Computing, or Gr een Il nf or ma
sustainability of Computer I nf or mat i
practice of designing, manufacturing,
and mobile phones. Andntdh eifrf ecd d evs2d o1
mi ni mal i mpact or damage to the envi.
increased in the current century due

warming rates to dangerousbSproportior
The comoceptn wafomputing takes the foll

1) Green design and green manufactur.i

This trend is supposed to be done b
keen on them, so that the component
accessories aarley efnrviiernodninye nand economi
energy. Reducing the use of environn
usi ng pl ant s to the | owest possi bl e
emi ssions should be considered, and t
wi tihe possibility of replacing its ¢
devel opment are needed instead of rer

2) Green Use:

AUse portable devices that consume f |
des k®Bops |

AShut down compLeepbomrd mhen we are

for a Il ong time or 3t | east choose SI
AControl the wasted power by the pov
devi ce. Some experts are al scoorreecomm
MM C Copyright © ISTJ wAmYce WIAK
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processors, whegwechmaaw flarctteulr ear e keen
efficiently tha3 .previous processors

ABe careful to select environmentally
usually come with the Energy Star |«
consume 70% Hamns sa ecn,empwt er wi thout th

Amprove software and increase effici
resouwdrces |

3) Green rotation:

Computer system components and acce
the spread of h arsmflwelads ubreetranua eys asuc
chromi um. The disposal of el ectronic
foll owi ng: Rationalize the consumpti
rush to new ones emaienptte namere rod e deeld:
devices,fahepseducths and dev.i ces gree

Green computing objectives

Here we find the answer to the quest:

talk about it and put this concept as
its role in sons$tareablbeceaveladpuoei n t
W The main objective is to find ~

that does not harm or depl ¢

resodjr.ces|

W Green technol ogy means t he a
technol ogy t hat arnedd uches |tehae tu sde
to ani mal s, humans and plants,
world]|

W I n addition to reducing the u:c
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i mproving energy efficiency dur
and enhancing recycl abiahidty or
pl ant ljwaste |

() Optimize the use of computers
efficiently as possible, desi gr
i mprove the efficiengy of compu

Green computing techniques:
Software and
= Development
Optimization
-
- Power
Management

Electronic
Waste

Filg. Green computing techniques

©)
=
—
)
ol
=
O
O

Aswe mentioned earlier, the applic
computing has more than one direc
technol ogies and applications that
the environment, including:

ASoftware and Devwadliopment Opti mi z

The cost of implementing software a
consumes computer and power resour ce
solutions is the use of a central ser
because it suppoasts @mor @y hthamament i me
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There are sever al programs that <ca
control the amount of environmental p
exampl e, mobile phone software or car
caocm emi ssion rate generated by the wu
mont hly | evel of har mf ul emi ssions n
designed to use indoor and office el
environmentally fherensgldfyt waroea utch &t am
environmental aspects that can help r

the environment

Avirtualization

Computer virtualization refers to the
system admini straabrpbhygsal dacomps hemse
machines on one single, powerful syst

hardware and reducing p%wer and cool i

Table Virtualization | evels
Ne tow k Applicalst'LC StorageServer |[Namell eve
None Dedica Fixe s 0 PC Locé I ev
comput one
. Seco
LAN Partic Fixe FiglTech? Client |Logi| Leve

DB ser
Exteno The
WAN | Partic| virt{ SAN Servel Dat |
virtual Cent

| ev ¢
Inter soft we Virti Cloud Cloud cl ou four
syste pl atf pl atf | ev ¢

AEnergy Management
The operating systems provi de Seve
automatically pause components such

Mn o Copyright © ISTJ wAmYce WIAK
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certain periloandsaddfi tiimangt itviietrye. i s a Hi
mo st components (including the CPU
addition to the Advanced Energy Manac
or through the OS control panel. Ther
i pomputers and mobile phones [ 9]:
- Powering off Computing Devices.
- Using Power Saving Modes.
- Use the LCD screen.
- Use devices that have an energy st
- Check the battery type when purches
- Reduce the screen brightness.
- Cancel the screen saver.
- Canaepbplications that are not bei ng
- Remove the power socket from the ¢
- Turn off the charger.
AEldocument s
The use of el ectronic services pr c
documents and reduces the size of pri
beome more widespread, which is supp
al so preserve the environment by redt
absorb polluting gases.
AEl ectronic waste disposal
El ectronic waste is one ofeltyhweamosdt i
the environment. Because electronic
and do not decompose when disposed of
waste is very important, because dis
causes heal thalangr o@2nlvemsodméme most
met hods of-wass$posal of e
- reuse

The wuse of ol d equi pment mu s t be <co
required requirements, which in turn
di sposal a2t . the | andfil|l [
MPp N Copyright © ISTJ wAmYce WIAK
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- Refurlbd sshpmwl i ances
It i s possible to replace or change

which in turn reduces the <cost of p
possible to donate these devices to
current] needs. |

- Recycling (Recycl e)

When it is impossible to renew or re
option appears. The recycling of the:
because electronic devices contain d:
mer cur yerantdo xoitdhe @mmp m®inng materi al s.

Burying computers or mobil e phones
har mful chemicals that may seep into
causes toxic gases that pollute the &
toecrycle them in speci al ways to extr

reuse amngd. benefi t |
Field study

ASociety and sample of the study
The study popul ation consists of fac.!

Benghazi Universitwaswlthroes ean.diTvher g e
were keen on different scientific di
uni versity, namely: I nformation Techn
The number of faculty members in eact

Tabl e dy2)PoSptuul at i on

numbelcol |l ege
35 i nformati o
208 Engineerin
275
11

Art s
5 t he phar ma
Tot@d

MP M Copyright © ISTJ wAmYce WIAK
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The percentage of responses was (64)
that the researcher can amaleytagtehefd
|l oss (36) Il ncludes samples not recei
due to | ack of data collection requirtr

TabBe Oi stri buted For ms

For ms number percent @

Distrib(100 100, 00%

The recib64d 64, 00%

Losses 36 36, 00%
I n view of the total number of the ¢
faculty members in each of the coll eg
the researchers tried to distribute |
due to somecbbdtaglebe | ack of cooper

in addition to the period of mobi | i
I nformati on Technol ogy where (12) Th
proportion of participation (4) bec
gueosntniai re was distributed was the p
while the FacubR?V % a@afd Arhe Feaohetedg of
took tmrd ratei ad o( the presence of fac)
studing.

ASt udy tool
n order tocachiesvefthdeoljtaady and a

I

rai sed, the researchers formed a que:s
(24) paragraphs distributed on three
of awareness of the cul trueeeen ocfo myp eteinn
techniques, wher e t he guestionnaire
evaluated by Number of faculty membe
number of forms under study was (10
personally to somes fdesi ggednember $ or

MPp H Copyright © ISTJ wAmYce WIAK
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IST.d

X

GOOGLE FORMS and extracted
form the required statistics
ACharacteristics of the study
Tab4e s(hows the analysis of
Tab(l4) Characteristics of the
variabl e Repet
Less30Dhan 0
340 32
Age 4350 20
5% 0 8
Mor e 6tlhan 4
Mal e 32
Gend Femal e 32
I nfor|(Software engl 1.609
on Computer Sci|8 12.5/19
Techndpesi gmf cof
y 3 4. 709
systems
Gener al Sect|l 1.609
Eleptr|c§1I 4 6 30
Engineering
EngineArChl.teCturel4 21. 9|21
pl anning
I ndustri al E o
Col | ¢ Ma nufiacturin.s Li- g0
Mechani cal el 1.609
Hi story 4 6. 39
Phil osophy 10]15. 6
Archaeol ogy |1 1.609
Arts Engl i sh 1 1. 6%27
Libraries anbh5 7. 89
Sociology 2 3.19
psychol ogy 4 6. 39
PharmPharmacology4 6. 3%4
Toxicol ogy
Dear Assi stant Lecturer 32
9 | eucrte r 12
MPp O Copyright © ISTJ wiAmYcs WIAK
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professor 6
Assi stant Professor 10
Ceprofessor 4
Year 5
Year sFrom one to five years 17
ExperFromaear s 9
nce Mo r e 1tGheaar s 33

Resul ts
By analyzing the results of questi ol
f olwli ng rel ationships:

- The extent of awareness of t he coc
comparison with the data of the
me mber .

I n terms of Figure (2) and Tabl e (5)

with a higheresdsegorfe et hoef caowacreepnt of

(83.)3.%

Fizg. The scientific degree of fac

MPp M Copyright © ISTJ wAmYce WIAK
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Tabbe T(he scientific degree of faculty
concept of green computing
Degree Tot Yes No
9 numb|Ratilnumber Rat i g
Assitst arn o
Lecturer32 12 37.520 62.5
l ecturer 12 2 16%7 10 8 3% 3
professdb 5 83%3 1 16. 61
ASS|stan10 5 5 5 5 %
Professgd
Coprofesi|4 3 7 % 1 2%
- The extent of awareness of t he coc
comparison withethacabgéeydmeambef .
I n terms of Figure (3) and Tabl e (6)
aged (61 years) had the highest | ev
green computing by 100%, foll owed b
( 3410) (43.75% ,thheccmembaeangs ti ncl uded
sampl e
m
o1
L e thar
Fig.3. The age of faculty membe
Mpp Copyright © ISTJ wAmYce WIAK
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Tabl eThe6)age of faculty member and awa
green computing
Yes No

Age Tot numbeRati |numb|Rati
Less30|0 0 0% 0 0%

340 32 14 43 %7|18 56 %2
4350 20 |7 3% 13 6 %

5% 0 8 2 2% 6 7%

Mor e 6t1 4 4 100 |0 0%

- The extent of awareness of the ¢
comparison with the data of the co
faculty.

As shown 4 nad@uuamlsd i(ndi cated by t

statistics of the questionnaire, t h

(yes) wer e me mber s of t he Faculty

66. 6%

o
[&]
60.00
Information Technology Engineering harmacy Arts
Fidg. The coll ege of faculty mem
Mp C Copyright © ISTJ wAmYce WIAK
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Tabl e (7) Tfhaec wlotly emgemb eorf and awarenes
green computing

coll egTot Yes . No .

numb|Rati |numb|Rati g

Inforn,, |g 66 % |4 33 .93 3

Technd

Enging21 |7 33.9%3|14 6 6 .96 6

Phar ma4 1 2% 3 7 %

Art s 27 |11 40 %7|16 59 %2 5

Concl usi on

For the concept of green computing,
known as a scientific term and accur a

I n practice, the use of green comput
concern bys soem@uycismg hpaper printing e
compl ete the work or put it on hiber

el ectronic devices was the trend to e
We also found that thereniserdgageaoarr h
di sconnecting the charger for both c
of using energy management options we
good awareness of -mame g @dmerrgter 0 f o fen

consumption. Astéeonethandséehefusheofr
as a technology of green computing t
the use of the I nternet and its appli

Based on our analysis of the results

foll owi ng ircercsoommendat
1. Launching awareness programs on t
devel opment , in particul ar green

using various medi a.
2. Devel op and raise the efficiency
research and devel openhtedntofprgrge eams

application.
3.l ncrease awareness among all segm
communi cation soci ety about t he
MPp T Copyright © ISTJ wAmYce WIAK
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sumpti on.
ng projects for the reu
agad et mnmee of recycl ec

energy ¢c
4. 1 mpl emen
waste in
phones.
5. We hope t hat t he Li byan aut hor
recom dations and issue regul at]i
appll i on of t he concepts of

par [ ar, gneehTteechhwdmogyas an

n

me
ca
cu
fri dl technol ogy.

n
t
I
y
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HEART BEAT DETECTION OVER SERIAL MONITOR
USING ARDUINO MEGA

Aut hor . Mr-Bi dhscerurkeer in field of Electron
I nformation Technol ogy
RouayBMosthagbal University of Technol ogi es
Benghazi
Emabénnybill 77@gmail . com

Abstoracits papen howudsdse heartbeat of
monitored, based on a pulse sensor. I
to design Heart Beat Detection and N
Mega so that enable us to detect the
will show the readings in BPM (Beats F
screen connected to it. Heart beat se
of heat beat when a finger is placed
wor king, the Dbeiaston. EWD tfh aesahcels h ena rutnb e
out put can be connected to microcont |
Per Minute (BPM) rate. 't works on t
bl ood flow through finger at each pul
Keywdrldisgui d Cryst{alCDPDj spleasor Mi cr c
Speed, Temperatur e, Humi di ty.

U A -1

O 1 154G 4QY . kBna yGIJa. DG 1{1adi 1t Z4p11aI N] Hk

¢ .0 pGsLj A~ ! -nn y“ h “k . 1l a ;
. DZ 1 & « 171 ArduhoNMeda 17 "4y € D4 ! &K & G? |
(+1 Y BPMEEI- bl L ARMAISE i &z njk ©&CGha |
dGnn ¢ Fai Y.k ¢k .yi1: dzZ ®11Go
vz  dDZ y1T7TU&8 ywa -"Z x1ia O:p !4
lpi EHEY &Gz @z ~!ddAd U .Di! & eG? wu
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INTRODUCTI ON
In this paper an effort has been made to designclast system which

measures and monitors the heart rate of human by clipping sensors on one
finger and then displaying the results on serial screen interface.
Miniaturized heart rates monitor system ddh®n a microcontroller. The
paper explains how Arduino mega can be used to analyze heart beat rate
signals in reatime over serial monitor.

Problem Statement

In fact, Heart disease is one of the main causes of death in many countries,
it accounted for wer 12 million deaths worldwide. Let us remember the
old truism that prevention is better than cure. Basis on this, and to
overcome the problem author will build and connect -639 Heartbeat
Sensor to an Arduino Mega microcontroller. Building a simple&liear
monitor will allow us to measure the electrical activity of the heart in real
time, thus the system is continuously monitoring human heart and in case
of any abnormal in the heart beat rate the heartbeat detection according to
Arduino mega will immeigtely inform you to concerned doctors or even
relatives about the condition of the patient and abnormal details over serial
plotter.

COMPONENTS OF HEARTBEAT MONITORING SYSTEM

To build a circuit with Arduino to
i nfrabedndEdetector, Basically the i
shines the infrared up into your skin
the |ight is reflected back down and
MC M Copyright © ISTJ wAmYce WIAK
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once somebody put hidetkeichger t demo hse

observe heart rate and that informat.i
we processing sketch. The required cc
1.KY03KWeartbeat Sensor.

2.Sensor wire with a clip.

3.Breadboard.

4. Ardui no Mega.

5. Personnel Computer.
6.Connewiti eg.

Fi glerxepl ai ns the system when detects
according to Arduino mega IS tran:
sketch and saving dat a.

Serial Monitor
Clip Wi . Screen
IpWire Heartbeat Arduino
on Finger > detector > Mega
> Database
Input
Process Output

Filg Bl ock Diagram of Heartbeat Sensor

Mi ccontrol l er and Arduino Mega

A microcontroller is a computer cont
many electronic circuits built into i
and convert them to electrical signal
tobugh these instructions and execut e
this a microcontroller could be used
r etail me over seri al monitor. There are
t his paper focusaes noonlmega n Mitchreoc A n
MC H Copyright © ISTJ wAmYce WIAK
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(ATMega2560) where itllls shown bel ow

Fig. 2 Arduino Mega Microcontroll er
The Arduino Mega 2560 i s a mi cr oc o
ATmega2560. I't has 54 digi thad usnepdut / o
as PWM oluét npailt 94U AMRpTust s(,har dwarle6 ser i al
MHz crystal oscillator, a USB connect
and a reset butB8on as shown in figure

i

i

]

-

Fig. 3 Arduino Mega Microcontroller

The Me g a 2560 Arduino Board has t
Mi crocoATmedd20Dp®r at 5Vg Volpuagéeéi mit

MC O Copyright © ISTJ wAmYce WIAK
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6200V Recommended7li2Znvp 564 dolgi agé: |/ O p
be used as PWM). 16 anahod¢ /4Anpuns. D
DC currend3Vbple rqnAHUARTS (seri al ports).
256. KBEPRIOBI: SR&WB Cl ock FéWHH.ENCY:
Heartbeat Sensor Features

The Heart beat sensor is designed to
ai hger i1is placed on it. When the hea
LED flashes in wunison with each hear
connected to microcontroller direct|
(BPM) rate. I't wogks owduhat ponhnbiypb
through finger at each pulse. This pa
a phototransistor to detect the pul s
each pulse. Figure 4 -G63% wwhuitpdpl® rh e a thteb
mircocont mehbkaretand monitoft2lthe heart

Fig. 4 Hear t3dBeat Sensor KY

Pul se monitor works as follows: The
and phototransistor on the other si de
obt ae nf Ituhx emi tted, when the blood pr
the resistance of the photo transi st
running the program the measured valu
has the following features

fTHeart beanh bydLEDt

T Compact Size

T Wor ki ng o IDtCage +

fI'nstant output digital signal for d
MCn Copyright © ISTJ wAmYce WIAK
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It contains everything needed to su
connect it to a computer wi-td@Ca USB
adapter or balttery to get started
Arduino Accessors

The accessors that selected in this =c
and three wires to connect through t
the USB cable which eéswicoeasecthad ¢tont
heartbeat sensor with the Ardui no me

Fig. 5 Arduino Mega Accessors (USB c

Human Heart Rate

The heart rate I s the rate at whi ch
expansion of the wertyerbadt waThe winao ht
areas for the pulses areamwresy) ( Rads k

of the elbow (Brachial artery), behin
joint (Posterior artery). TheaHR chan
and psychol ogi cal i mpacts on the bod
MC p Copyright © ISTJ wAmYce WIAK
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presence of abnormality in the body
reasons such as anxiety, anger, excit
Figure 6 illusthetbaseatheasdrbotbodef 6ft
f f‘l‘OHEAD
il:l%h"lnléf:;l) \ ANDARMS
i
"." Pulmonary

artery

-

=
- “="" 70 LUNG
. TR

-
‘. -« FROM LUNG

‘. o Pulmonary vein
E Left atzium

Right
i
LSRRG, Left ventricle

Inferior
vena cava

Heart muscle

ry
+

Right ventricle
TO LOWER BODY

FROM LOWER BODY

Fig. 6. Structure of the heart anc

The pulse rate of an individual can |
within the body, but it cannot be use
average hear tbprmatfeori ss eadbeonutar 2 mal es
sedentary females but these rates al
trained?®ldtlhl et es
Heartbeat Detection Monitor | mpl ement
Mega Board
This section descrs brmenihtoomr etdh eb yh ecau tt
mi cr ocont r7slhloews. tFhieguaier cuit of measu
heartbeat rate.
MC C Copyright © ISTJ wAmYce WIAK
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Fig. 7. Measuring and monitoring h:¢
The circuit measures and monitors th
sensors em amel theg displaying the
i nterface. Mi niaturi zed heart rates
mi crocontroll er. It explains how Ar

heart beat r-taitme sogyeml seidinalremdni tor.
The step Ipyosedure of measuring and

rate

1L.First, connect USB cable into Ardui
2Click properties then Device Manage
3.Sel ect p@®r.ts (COM

4.Go to Arduino software |, select boa
5 From Arduino softwear e®ONDE sel ect P C
6.Copy the code to Arduino |IDE then
UPLOAD.

7.No w, Wi re -@pomnect+ti @n n: S pin

8The -fpiimst o GND of Arduino.

9.+ pibn 6 Arduino.

10. S tOmfA Ardui no

11. Finally open seri al mo ni tsoern sforrom A
by your thumb.

Arduino Mega Code Program

The algorithm i8ashashs&bwwsi hhéi Audei n

Program

MCT Copyright © ISTJ wAmYce WIAK
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sketch_junO9a | Arduino

ile Edit Sketch Tools Help

sketch_jun0Sa §

int led pin = 13:
int sensor_pin
double alpha
int peried =
double change
Bl void setup{) {
pinMode (led_pin, OUTIEUT) :

LTI

}
Bl void loopdd []
static deuble old_value—0:
static deoubkle old change=0;:
int raw_walue — znalogRead({sensor_pin):
double walue — alpha * old _value + (1 - alpha) * raw_value;
change = wvalue - cld walue;:
digitelWrite {led_pin, {change<0.0ssold_change>0_0)) 7
old walue—value:
old_ change—change:
delay (pericd) »

Cowm-m

Fig. 8. Arduino megacode progr a

t beat Sensor Code Pro
de is as sBown in |

sketch_junl8a.ino §

1 #define SENSCOR _FIN A0

28 wvoid setup() |

3 Serial.begin{115200);
}

58 veoid loop{) {
Serial.println{analogRead (RO} )
delay {80}

Fig. 9eatHesaerntsbor code program

MC Yy
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Once the circuit has been built as di
the Arduino mega then the project 1is
out i mplementations and testing the f

RESULTS

Fi mgtenari o
determine
5V power.
needs to b
Pl otter a
certifi
i n ser.i
measur e t
wor king no
moving str

t hat heart rate was ¢
aGcuwriacwidf. tThe @r agjcaidt
accurate reading as muc
| ilcee do wctl pste Mt eos letn sag . an
presented to a certifie
r exami nkkdaartther a&ti g nrad s
er dividesbg L@stAmwhek
e electrical activity of
mally. An ECG records the
p of paper or a | ine on a

=

nw o9 O

.
COMS (Arckino/Genuino Mega o Mega 25 x|

720,07
£80.0 7
£40.0 7

£00.0 7

560.0 f t f
7 107 07 307 407 507

Fig. 10. Heart rate results via s

|l het second scenari o, results were ou
shown ilnbéli gwr eThe pul sed calcul at ed
10
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[¥] Autoscrall :Nolineending v: :115200baud v:
Fig. 11. Heart rate results via se

To determine the accuracy IMpncomparir
value. Hence, the Relative Error was
Rel ative7E6B d=2.85%Wvhi ch means an ac
97.15%

CONCLUSI ONS

A pulse sensor which considered as ar
to vari atiinotnesnsiint yl iignhstt ead was used.

and monitoring system using Arduino N
beat which shows the readings in BPM
pl otter screen connected VvVesi di §6b8alB

out put of heart beat when a finger i
detector is working, the beat LED f |
This digital output was connected suc
with rel atthwha cenr rmerand. &=ry good accul
On the other hand, this paper succeed
goals. These accomplishments can be s
1. Reading vital signs signal s.

2. Process these vital signs signal s.
3. Heart rate wmeasorimg aydtmm.

4. Use of relatively | ow cost and | ov
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How can Expert System helps in Teaching Computer

Science?
Naj wa A. | mr agaa
Uni verys of Benghazi
El houssein. I .houssein
Hi gher I nstitute fofGa@bobmprehensive

Abstract
An expert system i s a computer pr
problem solving behavior of a human w

or di seExpd i #estems are used in sever
medi cine, engineering, chemisltmy, edu
education, expert systaems farce auls e dn tienl

and edwpaatjiecrnd a1t elel.iggent ,tiwmttedilngersty
| earni ng eaxdva ptoinvmeeanyh 8 phehret epxutr pose of
S

paper i to build an expert system ir
through Il earning C programming | angt
met hods, and issues necessary for wund
systemossedstupphelp students in the |
designed to help teachers in the proc
met hodol ogies to represent the know

frames and rul es.

I ntroducti on
According htto ekp®eJ ¢t systems are cor

Artificial I ntelligent(AIl) applicati
expert systems to solve problems i n
personnel screening, engineesyingnhdl i
education. Expert systems are tool s
perfor mance. Al i's one of the fields
science that makes the machine does t
tasks whi ch raenquitrhee yr ehaasvenitrhge, abi | it
mi st akes.

The term Al was first introduced in
MT H Copyright © ISTJ wAmYce WIAK
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rgani zed in the same year by John
mouth College in New Hadnptsiher e.
programming | anguage which becart
Newel | and some researchers de:
em Solver (GPS) that can solve
ems, pl ayi ngplcehxe spsuzaznlde ss.o |lvni nega rc
rcher Edward Feigenbaum present
Linguistic problem solver 'S
u' were a major contribution t
"PREODENdGgramsi dered every sen
i on to be an equation and p
Inpt. nTahnen € rfSHROLU' has two f ea
the ability to make ass.L
rtchme albridady sol Medrmr db
y of expert system(ES) w
L &1 4 "ES technology
f the research and deve

e B v S el I

TOwo®o ;=
PO—JPY—D®DOTOWTW—O
OCag—@8 40w *+*—=pgaoaw -~ —-

T OTSTTSTSS O WO ST O o9 —

o 444>
© ——5

o .

r to [19], Fiegenbaum dev
DRAL, was a program @saedat gssism
d eaiks ingn capability. A number of
di fferent domains,| meei cgéoldo gigana
y used the same concepts used in L
h
t

oz>ooc~NODODOD O

— 79 g
>S5S m

e corfcregpmeadcf was proposed by Minsk
ctured representation of scena:
t was proposed HWYy7Ropé&®] Schhak
ng two concepts ' frame' and '
tions using expert systems. [ 1¢
o help desipampronset expartdsgs
mi ni mMatExpert systems are built on Kknc
be applied to solve a probl em.

"Expert systems were found to be
programs in a domain resulting 1in
systems. "[d91 @, [Agcoexpart system s
uses domain knowledge to be entere

t h
hel
d ’
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and user interf-ace. The shel/l has an
T Empty Knowl edge Base,
T User I nterface.
T I'nference Engine.
The expert sysetemacamiaxgpuaied im the
can provide valuable | earning experi
surveys the devel opment of Expert sys
classification of articl est e oamx @derots

system met hodol ogies and applicati ons
The met hodol ogies and applications of
attention and efforts, both academic
|l i ke: teaching or training

ES id iuseNigeria as a tool in teachin
teaching and | earning process [ 21]

i ntroduction of ES in the teaching a
educational systemadamnbagadoptved $i
c hatlakl k met hod are innumerabl e.

A number of researchers have invest.i
auditing and tax. Today, expert syste
di agnosis to investmeandl ianngaltysi r @aht
control.

The Fields of Expert Systems, They ar
systems, Geometrics, Lower, Geol og)
Management |, Medi cal , Designing, El ect

Objectives
The obj eltits vetsudy are:

T To proaocki tectbwiéd an expert syst
educati on.

T To hel p tahe usti wdkamstitsthye ilreovdeel@aryt me n

studemd | earn the concepts of comp
T To compar e ft hae sstoulduetnitonbyo a sol ut i
T To measure and calibrate a student
of a system.
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T To evaluate tshteudreenstulst sproofgrtelses d
i nteraction with the system.
To make the | earning operation mor
To give the student the opportuni
studying, and not just foll ow an
T To reduce the number of human expe
T To check on the student skills ando
Expert Systems
Expert slystlemsomarlkenowl edge cont ai ni
to solve a problem.[11]. Expert syste
be executed by human experts. "Exper
compl ex problems by reasonisgeamsout |
were among the firsAlsofuwlireutcpssful
The expert syst-em has two features:
T Processing a knowledge.
T Simulatingasbrei mgman r e

1
1

One i mportant feature of an expert s
with an explanation of the reasoning
addi tion, expert syst ems can wor k v

i nformati on.

An expertcewmpttter i dpal i cation that re
lt uses human knowl edge to solve pr
intelligence. The expert system repr e
data within a computer, these.data in

Expert System Components

The expert system has three main co

1. The knowledge base

2. The infer.ence engine

3. The user interface.
Figdreil(lustrates the interaction segdg
user.
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Description e
of new case Inference
Engine

2
A

User

< Interface

Advice and
Explanation <

Knowledge
Base

a2
v

Figure 1:ES block diagram.

Met hodol ogy
Accordingetarleli]i,vet odr t he most comm
the devel opment ofaraem: expert system v

T Obj Eacttt r-Maludtee triplets

T Rul es

T Semantic networ ks

T Fr ames

T Logic
This work uses the frames and rul es t
Rul es
According to [elf6i]n e-thrhua e s$ fcraunc thbuer ed
give information or facts, they provi
are easy to create and understand. RuU
called antecedent, and the 'then' par
Accdorngl It,o tflhere is a |list of type
T Rel ationshi p.
T Recommendati on
T Directive
T Strategy
T Heuristic
MT C Copyright © ISTJ wAmYce WIAK
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Fr ames

According to [ 11], a frame i s a
knowl edge about a particular -object,
orienbpgdapmi ng for expert systems. Th
Marvin Minsky in the 1970s. The frar
property has a specific value. A fram
a class, a cl ass dlr aoantea rreemtreersiesnttisc ¢ ha

common objects.
A knowledge engineer or an expert

base. Each new rule adds some new Kkr
system smarter. We combine between ru
exeprt systenbasMods te xXfprearnte systems al |l oy
to evaluate information contained in
to represent the knowledge in our sys

Devel opment of Expert System

According to [11] expbetdsesyst epmenst t

iterative process, this process consi
1. Assessment : identifying t he pr
by the knowledge engineer and
2. Knowl edge acquisition: coll ect
expes.
3. Design: buil ding a system s
knowl edge coll ected.
4. Testing: evaluating the struct
knowl edge.
5. Documentati on: the process of
needed to facilitate using and
6. Mai ntenance: reformul ation of s

on maj or system requirement che
Figwyeshows the phases of expert s
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Reformulations

Phases(1) -

Requirements I
Phases(2) |q Explorations
Knowledge I
Phases(3) ‘ieﬁnﬁmﬁﬂt-‘i
Structure I
Phases(4)
Evaluation I
Phases(3)
Product I
Phases(6)

Figure 2: Phases in Expert System Depalent.
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Accor@ilng ekpert system is very usef
devel oped countries |ike:

fEngi neering.

fMat hemati cs.

fEarth sciences.

fDi stance tutori al | essons.
"Expert system has a | ot of benefits
educational institutions."[21]. Accor
students i ntthélowkeatuUBgts(users)
how, why, and what format. An expert
prepare their answers without the hel
can give the reasons for teecamnsweest
of the answer, this feature is wusefu
monitor student's progress. The stud:ée
the concept. Expert system has been
including computcompatmiematsici ence, eng
(Expert System in Language Teaching),
is also used as a tool in teaching m
systems check on the studentterkill s
usage. Expert systems are practical t
to make decision making easy in tasks

f Judging student projects.

1T Diagnosing |l earning probl ems.

T I'denti fying and classifying perfor

T Hel pi ng c oencsiudmee rtso tconodose one of a
I n education, eS8pert systems are us

1. Educati onal pl anning and deci sion

records, student counseling, and s

2. Teacher training andi ecéaemntciaft yiomg tsi
needs and using computer assisted

and skill s.
.l ntelligent tutoring systems that
according to their individual Str e
MT b Copyright © ISTJ wAmYce WIAK
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"Buil di ng Experitni Siygs taenmls EidnucTat i on wa
i nstructional systems designers a | o«
into instructional design. The book &
devel opismcplsemelxlpert systemss tchaant riums |
from desktof).computers. " |

Expert system gets i nformation frec
communi cates with the student in the
do [10]. The student can review a pre
i's heo aforced to follow the system's
own choices for studying. For exampl e

without having have had a | ook at si
hilhser knowl edge | evaell edrtreirn g apvd gneg sy
test specified at the end that page.
of a particul arhel ecaarmni tnagk ep agre, apEer op
guestions of the test are presented
eah question independently and i n hi s

gives a wrong anshwercdm tar yuietsta@ai, n.f
An expert system is used as a teachin
features which all owwyusehy Bodawhatgué
The expert system provides the answe
|l earning. Expert system is useful for
in guiding the students in a better v
The modern net wor kisi oanlallo w ruosg rtaomsr uonn e
Because the computers can be used to
in education and training by buildin
computer assist instruction systems
Ex pegrstt esns technol ogy proved to be a
of nursing professionals and student s

Building expert systems in trainin
hel p designers of the components of
an egpetrtéenlshell .|

I n the education field, many of th
using techniqgues from adaptive hyper
these systems assist students by wusir
to studentesi ranadbitlagty tt o | earn. Such
MY Nl Copyright © ISTJ wAmYce WIAK
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Web based expert systems can prc
m anyplace where internet iI'S prov
users by finding manocsd atllse fr
robl ems and give the results o
[ I intedbbhsgédnceduicat icoonmputster:
d access to resources. The |
t
I

g_.
o'-*E-}_O'c

e ac h igoenn esrhaotwiso ma no fi necdruecaas e
i intelligence and expert sy
system can be wused in several

I on, computer science ,inengine
ge Teaching), and business st uct
ng mat hematic related subjects.
e a
n

a
ge
h a

a

O@BCD_'EE_'“'O
O~ C QT T T 0O
— g o~ —

ching side, and they are usecq
g actitvhiet iperso bfloerm ebxaasmepd el ear ni
The education expert system can hel
ome courses. "To help he students e
onstructed-laarnnngl bl M €0 assi st
hhe context of he co se of Artifioc
Fol to build an
dge from di ff
extracted knowl edg

D S>SD®Y®Y S X TSSOSO
O DO®®YS TTT TOOTFTOD® — OT

(@]

| ow t he n
Extract t

DD
=
=,
o
=

I e
A h
A Present t h
form.
A Analyze the extracted know
A Make he architecture of t
A p the system.
A h
t

A

e system to check the va
s

z | edge

t he ec

Develo

Test t
studen
Correct any faults.

We can benefit from the previous
ducatiornaslt @dax g eErxtpes t system can be
eaching -dpdrhtto.re xpem t system is des
olutions, advice, and suggestions tc

The education expert system commu

ame wayntthat omuwauld do. [ 10]
"Education is an investment for t
MY M Copyright © ISTJ wAmYce WIAK
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ociety educators need to achieve thi
through providing every appropri at
i ndi veldual . " [

“"Li ke ae xhpuenratn, such a computer S
additional i nformation from a wuser k
problem during a consultation. 1t can
about why certain informationsis nee
regarding the problem or decision at
explain the reasoning steps gone thr
asked by a user (@(®Pda&aRl.er and Dol ogit e

"Ability of expert systaoag foraeapit
particular student on the bases of hi
feature that makes expert system mol
feature present by Zorica Nedic, VI a
2002 for teachiundgnesagi heéersihrogul & be
studengrogress and ma k e a decision
training."[20]

According to [22], SCHOLAR is fir
it was presented in 1970, "This progr a
a mi-ixneidt i ati ve dialogue o0on2PSoulthhe Ame
student can communicate with the pr
guestions and their answers in natur e
System Architecture

The expert system is called knowl €

Accor di nlgh ,t ot h[e gener al architectu
system shoWnliwcohisgste @©f five units:

l.1ldentification Unit (1 U): "the stu
system During subscription some
Afteripubenrthe student <can, at a
throughl®Phe "
2. Student ModeI(SM) contains all T
3. Tutoring Unit(TU): I's responsi bl e
4. Evaluation Unit (EU): i's desedt bo e\

their interaction with the system.
MY H Copyright © ISTJ wAmYce WIAK
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5. Virtual Agent ( VA): is used to mot.i
system's effectiveness.

The stereotypes are used to set wup

an

"the system c us e tchhaoti cper ooffi Iteh ef osrt e
is achieved by using a questionnaire
knowl edge, preferences and goal s. Th
which can | ater be updated by acquir
contridadiedi n@@ upon the knowledge | ev

Identification Unit{1U)

!

Stereotypes | €= | Student Model(sM)

ool

Tutoring Unit(TU) |€==| Evaluation Unit(EU) | ®= | Expert System(ES)

| |

Virtual Agent(VA)

Figure 4: The archit ecadapet ¢dp .ferdauns at i o

According to [21], the student can
use of the concept. "The expenttéopst e
i s, presenting a series of screens
feedback. Expert systems are also e
deci sion making, planning, control | i
student and ¢t rlaameetri.on twherdeaucae st rexipn e
in illustr&@fiing concepts. "]

According to [15], the most <chall e
system is testing It The basic mot
performance, effi&newtpydgerdbaseael ity c
Reqmrements

Wh e we write a program of this pr
MY O Copyright@ISTJ wAmYce WIAK
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requi rements, and we must select a
we want to know all recommendati ons.
these steps
1T Specify the problem and define the
T Coll ect some information about t h
di fferent sources such as the (C)
T Acquire the knowledge from the exp
i n buan dexnpgert system, it is calle
step.
T The quality of knowl edge base dep
achieved in the knowledge acqui sit
T Provide the concepts of (C) progr :
hel p theempamt méret s, d
1T Evaluate the student s, and their
with the system, the evaluation i s
Determined Frames and their Attribute
The frame has a name and properties,
A frame al so includes an optional
represents the gener al characteri sti
Look at the following figures that sf¥t
Fr ame Fr ame
Student Expert Syst
Name St Concept s
Password_ Question: s
Numer @ | Answer :str
Search( ) Student ans
Add( ) Main ( )
Enter_sys Test _answe
Result ( )
Figure 5: Stu Figure 6: Expe
MY M Copyright © ISTJ wAmYce WIAK
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Fr ame Fr ame
Coept Knowl edge
Lesson: st | Rul es: str
Dat a : str| Conditi on
Show _date Action : s
Load code

Figure7 : Con Figure 8: Know

Fr ame
Question
Question:
An s wdeart a
Errdadrmi:ngs
Question
Question
Question

Fi g&reQuestion Fr ame

Domain Knowl edge
The domain knowledge of tlhiekesyst e

di agr am. Expert systems are required
ado to validate and manipul ate this Kk
system is to replicate a human expert

mu st be transferred from human exper
(4.6) the knowledglky basterees aofepatetsreinlt

knowl edge tree. lt consists of s uk
knowl edge. Every educational system c
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Knowledge base

\ / A\
Lesson 1 Lesson N

|
Y

Concept 1 Concept N

Y Y
Question 1 Question N

Figu®e The knowl edge base

From t he t r cema,n tcthemoskeudenltesson.

corresponds to a |l earning page. Each
concepts. Each concept is |linked to t
| earning page has a test. Each test

examine the concepts.

Structure Architecture

After determining the knowledge b
of system, wherlel,i ti ns hdvwes airnc hfiitgeucrteu r(e
base consists of three uni t s:

Student Model
The st udenes emadse | tshree pleeragrimegr kno wl
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and skill s. |l nf or mati on such as | e e
experiences and advancement may al s
teaching process. It ey eral aros ra&rcd
mi sconceptitoundse.nt 'The kmsowl edge proces
di agnostics, analyzes the behavior of
model that is responsible for keeping
abo any particul ar studentd From
k n ge about al |l the students. Th
i n data from any new student and
st There are many parameters a
mo eeds t o ene 'aswarea soofn:a It hdea tsat,u dc
| e g strategies, goal s and desir
f u ns of discovery, storage, and
mo The student must | ool atff t he
C gramming | anguage

T oS YL ocCc TO0o

.Expert System Model

The Expert System model contribu
knowl edge | evel of a student. The mai

T To evaluate student's progress

T To increase hil/thleeg dydtegm.ct i on

f To motivate the students.

T To i mprove system's effectivene

estion Model

The question model I'sS responsi bl e
udent can select a | earning oal
formation it® thenspueeeant edh n f
ncepts and exampl es. The students
me tests about the course of C pr

O
c

f
0

o D«
S5 T o

n o —wnm
OO0 S
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Knowledge Base

. Interface StudentModel
Expertise engine
In'\;er;aclzq ExpertSystem
ode Model
QuestionModel

.7 :The architecture of Educational Expert Sy<eigure

System | mpl ementati on
After the knodw,e dkgneo wlaesdeg e sb arseea i s
rules. This phase is the actual buil d
work in this phase to some steps as f
T Choose the | anguage to write the c
T Define the user interface.
T The effbettamd should be known froc
T Know every decision for all condi t
The acceptability of an expert syst.
interface, which gives the student t
I niti addegnt tdédet sts to the system, dur
data are saved, after that the stude
expert system involves the organizin
MYy Yy Copyright © ISTJ wAmYce WIAK
wtr XxYbKOFM am4d
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progr am, shows the texte®nhs sabeen ¢a
| esson, students can answer the tests
i's wrong, the <correct one i s shown,
knowl edge. The costs of expert Syst e
includevepdopmmesntswech as training and

terface Design
We determine a system design progr
is considered one of the simple | a
can build a designcatfi awrsd.ng A ngc
eraction between the user and the
the expert system, and the design
eraction. The interface designer |
erdacmeeth the needs of both expe
een of expert system. I't contains
t em, at the top of picture there
ition to some iinfaor mathieorb odlh owunt oftf
next screen contains \n enrf oramad ,i or
a password. | f thhree taumdsehrieth edaondhe 1
gi sher ihmfsSor mation with a click on
rsppo of security he/ she cannot enter
gister into the system. The next
Xes, the student will write his/ he
ter that a seuvdeatbshobohdtopsasees hih
some buttons, each button has th
een. | f a student presses on one
shown that contains dathoofe t hées:s
guage of the I esson i (Ara
a student presses on th
[ some questions about
I ons othu deeancth csacrr efeml, | avh et hse m

- C

= @

bic/ Engl
i s, a ne
t he co

t—P—gm

t

ns.

|l p screen is provided for stu
The student can simply selec

r the coding stage, t he humar
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|
u
|
h
n
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expert siysesmflamidtbiggake t o the knowl ed

The user's interface passes dat a
and the expert system. |t i's a part
visible to the wuser. Throudgthet useirnt
guestions. The system can also test
i nformation to make an interface.

Resul t

wuocCcnunuunuaonoo

[l T Bl e

oxgo~— —

QS < DD

-+ D
o Q

Expert systems represent a new @

mportant and difficuldt education pr
d

udaon expert system to | earn a prog
programming | anguage because ever
partment must have studied it. Thi:
udents and to i mpr ov es ytshtee nssy spteernfi'osr
mul ations in the best way and aids
de The student can repeat the | es:
derstand the concepts. I n his typ
al ysisontilnegy roepaer ati on. E x t
udent skills and their ba r o d
There are three phases to build
arning, (b)) testing, (c) evaluat:i
epeaext preforms that task. I n order
successful the system must be a
st be appropriate for students. Ev
owl edge base. Thee shalldenafs wsainnd ea r
se.

The evaluation process is an | mpc
ucati onal expert system, the evalu
r other software environments.

System Evalwuation

Evaluation is ceupiealt ®Bgstempdesi

performance. The evaluation of the e

di

fficult. the evaluation of system ¢

ar e a number of eval uati on met hod

M ¢ N1 Copyright © ISTJ wAmYce WIAK
wtr XxYbKOFM am4d



International P T
Science and Technology CXF Y IOF Or k Sl S

I 3 Y3 OF e T—— )Q
v oeraa g wemayor 1STA

guestionnaiorngs,syshseaer viaddgi ng, user
experi ments and field trials. We have
system. We distributed some of t hese
students in the | ab, and somemof tea
gives a good cour se, and the tests (
better chance to pass the exams. We
foll owing questions:

1T does the system give good knowl edge
T I's that knowledge easy to understan
T I's tHecientgerven offer a good explair
1T Are the questions in the tests cl ea
Student Evaluation

According to [10], in the educatic
i mportant functions is the students
refers to the knowledge | evel of a st
Each answer of a student for a ques
in table (1), where the Serial _no me
system gives to the hset udyestte m,whStnu dhee
means the Student number, Tries_no me
the question, Times means the time w
the question, Result status means th

Look at f)heshoavws ean S5exampl e:

Tabl e Date of Answer s

Serial Studen Tri es Ti me/, Resul t

1 24 1 1 Corr e

2 35 2 1.5 Wr ong

3 34 1 1 Corr e

4 33 1 0.5 Corr e

5 45 2 2 Wr ong

6 55 1 3 Wr ong

From the table (1), westawarent s mpar et
correct answer, and we | ook at ot he
evaluation, to know the quality of t|
M M Copyright © ISTJ wAmYce WIAK
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student .

Conclusi on
The ©paper di scusses in detail al |l t
knowleedngineer in building the exper

O DO 09D
D S X Q

>\
w440 4+ 0

> >

w >O®DO>>SS ST ™

system is a very effective way to g
ses and capture a much wider scope
pert system i expetttso bepl aoe makmanm
d experience more wi deexlpyerawaitloabwca
tter.

This work s

h t hat expert systen
education. T

ows
hey are becoming a us:
kengineering education, accounting
at expert systems may be used as an
d it is a friendly interactive way
em to study. Tihdce se xgreritn e/ pdredme nptr ol
r students, where a student can be
arning pace. Expert syotenakeguitde as
d better. The student d ad &ndmrbeyhloa c e
i ng expert systems in education.
e summarize the result in the foll
S expert system represents the
cation, it helps the experts, an
expert lawt cec dmcdptag.n a

user interface is connecting be
tem, and it uses it to make an
S expert system is used via ques
system is good for stwdektit but
ul d be adaptive for teachers.

0]
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Deploying VoIP Techndogy Instead of PSTN

Dr . El mabruk M Lai as

Department of Computer
Omar-mihkht ar University zi [/ Sl oogq
SYfTIAlF&axel K220 f ma@gmail . com

Abst rTehdts: paper aims to define the VC

presenting a visionahderogpthieond esfi ginhe
Proxy Server service in Libya Phone C
of the Libyan telephone company usi ng¢
wi | | be compared to each other i n o
transmissionstomehe avdbasoabscribe to
through assigned tunnels. Al so with 1
the increase of | oad on the network i
there are many ways to cownineetQoestasd
traffic security and the number of ca
to simulate the proposed solutions f ¢
see the integrated wuse of Fi ber Opt
servicestaondscaspdcby SI P for the pe
service tested in evolutionary view h
in connection than to VPN and is saf e
KeywowNvNdsCce over internet protocol ; C

HLC; Virtruetlworrio;p iiieber

Jbb A O
a “Yi.k +d! 8 VOBWHAK | kZ->l7k zk O! &
0* e G5 G OKEIHT O5SIP Proxy Server t dz- P E . 3« k a
y2 | HMberQptitsdzi ! B pa- .  {GK GY” | Yk G|
1 F @G i @AIL] dzVPN G! 8! &+t N0 &k e GBGY" L
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1.l NTRODUCTI ON

Voice over | P [1], al so known as | P T
began in 1995 when & csarnha hTewed mphaty ¢t
possibility of transferring phone <ca
i nto two main gropes: sglsaeends §gYJtemdbe
i ncludes programs such as Skype and 1
[ 3]. The other group includes open st
protocols. VOTPmesawdatiasinhr ealerred
prot(oRToM) consists of data and the <co
by protocol (RTCP) and the packet is
RTP protocols. There are two types of

1 Voi ce Networ ks: i n which the conv

and routing during communication i

1 Data networ ks: Based on a switchb

into packets and each packet can b

1.MOI P Rules and Standards

I nternet Engoneeri(ngETFask The Standar
Il nternet Protocols and Services the
better for waqull t hyopglmdbhecghon and
documents that affect the design, use
Ihernati onal Tel ecommuni cati on Uni on
organi zation within the United Natior
MdcC Copyright © ISTJ wAmYce WIAK
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private sector coordinate the gl
U

t he 1
services? Its main texdk uims ste@ memd la (
[ 1] connect subscribers to the publ i«
to allow international telephone <call
teleconferencing as a function si mil
services.

1. RrotodQlI3: H.

Il s a set of standard protocols emanat
T to pro-wvidealaudoomuni cati olmasseedssi on
packages? This protocol i's used in 1
Net Meeting, twheeceTh THIs3 2pxarsterofes of pro
handles multimedia connections over
net works and H. 323 standar/d addrnead sse s
control, multimedia transport,; contr
tpoint and from m

1.8ession Initiation Protocol (SI P)
Il s an I P protocol that is used to ini
call s? I ETF has developed this protoc
3261 protocol . Initigheég So Pbeési adep
behind the Transport | ayer. 't can al
SIP relies on the SDP protocol to per
encodi ng. I't supports session descri |
on af sedadmmpati bl e media types. This pr
and does not depend on TCP Reliabili
through the establishment of agents
user includes servicéncaptriovn;dedr byt
connection; User Availability; User c

1. BSTN vs. VOIP
The i mportance of VOIP technol ogy has

to the traditional public switched

resxc¢ded the cost of communicati on, esp:
easy to use as it uses i nternet met h
MQT Copyright © ISTJ wAmYce WIAK
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services that make it easi er for t he
world does not thmheed ntwo neet momdk s he PS
it want to focus on the I nternet onl

i mage communication and messaging.

2. VOI P SERVI CE FOR LI BYA PHONE

The network iIs designed to I|ink the

Companry iiprol i with the company's bran

optic and to support the VOIP commui

connecting voice conversations over
raffisemna wihteh ienx

management of data tr a

the network ,the study wil!/l use VPN
access. The defaul't network is the s
characteristics have been used to b
transferring datheamcmaonmadenaial nty o
security Abbreviations and Acronyms |
the I nternet and is open all over t he

2.9cenario

WAN is primarily a WLAN that <connect
tel ephoameg compi sting of 2 routers to
WLAN to WAN using a Fiber Optics cab
transfer I nternet service between col
cabl e at the speed ofLAINi glet woTlkiss oma&l
a |imited scale to use VOIP technol

bet ween empl oyees and reduce the cCo
communications between the company's
speed of fiber optics.

22Scendri o

WAN is primarily a WLAN that connect
tel ephone company consisting of 2 rol
WLAN to WAN using VPN technology and
two devices or two nettworak sipd @gobctohle r

technol ogy where typically, the proc:
bet ween two computers through an i nt
My Copyright © ISTJ wAmYce WIAK
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Il nternet , i s called the transfer of
where thieatpdtbet ween the twad .comput e
VPN
Router

connection

Figurefunneling @ath in the VPN. |

The main idea is to build a private
VPN Tunnel is a private encrypted fil
devices that decrypt when receiving i
defaul t tunnel after the firewal/l h
connection from the system administre
company or its branch.
This terchquwilroggsy t he device to be conn
service, which is a feature obtained
enter on the Internet, which is to o
device remains conlse acnndnnmnectail déncias ed|,
and reconnected And has contributed 1
i nformation between companies and i n:
from the headquarters and the wuser
avail abtloanei rc otnpaut er .
3. Res WDlitscuamrsd on
The result of a comparison between tF
the VOIP Scenariol Using Fiber Optic
Using VPN. Statistics coll|l eTecE®d and
Del ay (Sec), Traffic Received And S
Upl oad Packet (Byte/ Sec).
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3.Gl obal Statistics
Figure 2 shows the time necessary f ot
the target starting from t hseouwmrocee.nt ¢
i n scenario 1 wusing the fiber optics
18sec Due to Fiber Optics effect EXt:e
delay In scenario 2 usingsede. VPNomt
Figure 2 all sdelt®&@m/dcwdtrhi s (S contr a
recommendati ons of t he I nternati onal
because a the bandwidth was | ess in s
! Hhuted-ttvpag
9 B000eAS ¢ e —
& oooees s
o o |
s
5 00 ¢
-:cm-‘
o | D0oR00s 4
F g somwomm
ssomosd |\ l
oo §
9 00080004 \ |
@ 30000084 \ |
o 100000 { m [
3 o000
2 o ¢
e B 2 Ve e e Xe BXa e i s ¥ e )
Fig&rethernet del ay.
i n Figure 3, imealrdein meonkadw tbhese
massage starting from the first momer
di stension using fiber optic the bigg
scenario the data delay wusing VPN w
bandwi dth was | ess than data si ze.
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Fi g8r eRTP Del ay voice.
I n Figure 4 there are delay in sever.
the 1st scenario using fiber optic _t
time delbaywernhthed a tmed awherf WOsidrdg IV
and no stability in traffic because
i ncrease in the number of users caus
.-mvm e
— 2
2000005 1 W
Figure dér ROPcpitt
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I n Figure 5 there is a delay in the
Received and Sent. In the case of tra
to verify the time of communication i
del ay of <endimg dmd nde first packet
Fi ber Optics is Sending in sec 39.75
sec 39.75 There was no delay in send
audi o. Al so note that néeeeidvifrig@reatca
second scenari o37uslekdngwlWPNereactwad rec
37.i8f0 there is no receipt i n the san
weaknesses Runt with increasing numb
instability.

SRS e

| T sy e e st

8
9o ¥ & 8 8 § 35 BB EUEYUE

am On 30m On 20m 0N 30m On & On Som 1.0 |

on O 10m Oh 20m an Xm On 40 Oh S0m. 1hOm

FigbhreRTP traffic received and s

I n Figure 6 For SIP Call Setup Ti me

contact was made who got the call <con
Using the Fiber Optics nlmsctemarduwr &t iuc
the VPN has reached 1.05 sec which ¢

The VPN connection is higher. My Inte
of connections in the network it was
caused delreypysarian itome of the calll

HH Copyright © ISTJ wAmYce WIAK
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Figure 6: SIP call setup ti me.

Wireless LAN |l oad showed in Figure 7
di stribution of traffic within headq

Benghazi for ad dcetsrsackes ttihnaatt i @man t h a
conclude the basic services are base
in Tripol. reached to 42.6 sec and a
headquarters in Benghazi connect to ¢
uses Iincreased the | oad inside the co

N W Avranton 805 1

Srerage n e LAN Nt et Lomd (e )
"ﬂ

Figur eNVireless LAN | oad.
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3.ode Statistics
I n Figure 8, SI'P UAC Calls Connected

reqguests I ncoming cal l s wher e t he ¢
Connewteindan fe om Manager Tripoli to nur
and Manager Benghazi 9 calls in the s
of calls in scenario 2 using the VPN
Tripol i There are 1 nBmhghanif9 Mahhgel
calls in the second which show the ni
Manager |t was |l ess, according to the

W Vace VOP 1P Fher Ot JE3 1 W Ve VOP 5P Fowr Cpten JE31
B a0 VOP U8 VINIET Y & Voue VOR P Nl

g i 5P JAC Cale Corvmcsets e I 5 UAC Ol Camrecind)

> > > 2= =X R > - "in > R 20m » Xn > en O S “m

Fig&tresl P UAC Number of all call

I n Figure 9 the stedsisdadn<c st cilpndvhCt Ite

of each call in time i got a confir ma
confirmation where scenario 1 s usi
occurred from manager Tripoli to mana
seca ttoi me termination of the connect.
al so noted that del ay in scenario 2
reached an end time the connection du
using sip in theh¥PNmgyomeasctoinen ftolhe t|
of the internet or the number of conn
HAn Copyright © ISTJ wAmYce WIAK
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he frequency bandwi dth causing a del

B Vit VO LF Fer Opten S8
B Veta WOF 1P VNI

o S AL ot D (e 1

Gn it Ao R itm  Ohim  Ghie v J0m  SAJie  Ghiie  Ghde G IOm  OhdSm  ADm e

g2 8 8 088 32esd i8Nl

Figaresl P UAC call duration.

Conclusi on

paper cosidsucomdVOlofet @ eassess the
communi cation for various types of
Fi ber Optic and VPN to ensure the
ed by SI P for t he perfor mance anc
olutionary view has not been used f
an to VPN and is safe in terms of t
he
on

D

side t Tunnel And the possibili:
nnect. t o t hoe ceosntfaebrlei nschense nvti doefo vci«
nefit from the existence of techno
come meetings within the company tF
nference video remote can not sol ve
trhseo np,e but A modern way t4dexsde and
mmuni cation, where they cross geogr
ace to another and provide materi al
mpany.
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Investigation of Transformer Protection in Power Grid

%: : %, $%. .8 3!, %( ) 33!
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Azden. najay@ahoo. com

Abstract
Thipaper studies power transfor mer p

transformers are widely used on el ect

and active part of any active grid. T
equi pment, but in calsengftitme¢ atlo fkae | fu
or replaced. Ful | protection 1 s esse
working properly for l ong term with.
results of the power transfor mer I n
di scussed. The prdo pboys erdu ngnriindg wEatsa ps tsuo
power package, to study the perfor ma
| oad conditions, al so the response t

protection was selected as the most
transfor mer.

1. INTRODUCTION

Pwer system protection is wvalid in

responsi ble with the dealing of wvari:
tripping and it works with the purpo
made i solated from t he pseyrsitoedn sion tthhee
fault cannot interrupt the sustainab
system. Transformer i s an i mportant

Transformer is the interconnection |1
|l evel s. The poweasrsetntamdf el et rii £ adn cc
requires a process of continuous mon
protection. Although the power trans:/
HNYy Copyright © ISTJ wyAmYce WIAK
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essential element in the pelfformance
There areesaandsttyrpaers fodr memwer

1- Step up

2- Step down

3 Autotransfor mer
4- Grounding

: Fim
i ;

Figure (1) Medium power trar

e fundament al component used for t
nsor isolating) @§ss$emisat gthawi i ls wis
entification of the fault; and anot
gnal to the Circuit Breaker. The

ansfor mer (CT) or a Voltage Trans
mbi nabooh. oDt her types of sensor s

Q + +~ 0 4 0n —T n H
® = @ O T~ T a d o

mperature gauge etc.; they are usec
i pping relays. The basic function
nerated voltages into covoodwveangieesntarvwve
H N Copyright © ISTJ wAmMYcB WMIAK
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used for the cons wmptdiddsre and tr ans mi

2. TRANSFORMER FAULTS

Transfor mer faul ts ar e clustered
protection technique is wused to
from damaging the tnaesfall meprart s

Transfor mer faults classificat.i

TWinding ahdut esmi nal
T Cofaul t s.

T Tank and transfaolmer accessory
T Onl oad tafpachtasnger
T Abnor mal comdr a&tiiomnrs .

T Sustained or ftaoleaned external

The estiomatednpobpfaults as a resul
illustrated in?the figure (2) bel

faults summary of transformer

CATEGORY - |

Winding and terminal faults 60.00
Core faults 20.00
Tank and transformer accessory faults. 10.00
On-load tap changer faults 10.00
Total faults 100.00

Figure (2) TrangfBoaakner , f &2ull 1 :

H M Copyright © ISTJ wAmYce WIAK
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3. OVERLOADS
An overl oad i s an overcurrent confin

which there eskdownnsul ati on br

ASustainedi sveoimmad|y caused by inst
equi pment such as additional i ghtir
Overl oading mechanical equi pment br
bearings al soveadoseasdssustai ned

Temporaryspeeultoddequently and ¢ ommga
temporary equi pment overloads such a
of a cut, or simply the starting of

or tramSifmcenet emporary overlsoads ar e
overcurrent protective deviodes imust

i mportant to realize that -dfeulsaey etloect
all ow transformer to start and tempo
1. SYSTEM FAULTS

The sysfcemcaubhoedprroal ati vely intense r
di spl ay adapter, and increases the cc

default pédél afyptbal uhot external sho
withstand without damagbey rieff etrhree dc utror
reactance of auyonomy in the table (

Tabl)e Haults duration of current

2 2

2 2

1 2

1 2
HMM Copyright © ISTJ wiAmYcs WIAK
wtr XxYbKOFM am4d
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4. COMPONENTS OF TRANSFORMER PROTECTION
) CirBuetakers

2 FusingtCamtsrf @lr mer s .

3y Zones of Prahstor mar

4d) Buchhel ay

5. INTERNAL AND EXTERNAL FAULTS IN POWER
TRANSFORMER

1) %»g0AQAAI OO

I n the case of external faults, it mu
device dwosr lgnfeadr tsouch defects, it ma:
predetermined ti me. For external f al
relays are employed as backup protec
of overload conditions for |l ong peri

be eduéled

)1 OA@A@l 60

The primary protection of transfor me
Il nter nal faults are classified into

Short G inr ctuhiet swi nding transfor mer ar
These are el ectar iseceali omasl fnuart autrieon s d fi
i mmedi atl @& har m

|l nci pi ent f, auslutcsh idneifteicatlsl ymi nor in r
develop slowly in | arge errors. Such
voltage unbal anced filtemrodrcdixiontin
devices designed for use in MAS <circ

detect thilgl type of error

3) 4EOT @dabi 00

Through faults could have an i mpact
protection scheme, depending on thei
H MH Copyright © ISTJ wAmYce WIAK
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a good durati on, t hrough faul ts cu
transformer damage, even though the
transfor mer i mpedance. For transfor
current transformer mi s maptecrhatanndg s at
currents on through faults. This mus:
selecting the scheme, current transf
operating ti me. Di fferenti al prot ec
restraining windifnogrs tohfefseer [thhertavegh sfe:

H ECGE 611 OACA $SEOCQOOAAAEADI BD 01 xAO
They are two kinds of t he hi gh vol
transfor mer.

Transient Shirgke Voegagercy surge and h

arise i n power snyys tceam saess ,a srweistuclhti nogf
o f di fferent el ectrical equi pment , a
i sol ated, atmospHé&lric lightening i mpt
Power Freqguency Thowree Volltédgdrequent |
potenti al of overvol t atgieonb excfauas eh wd e
| oad. Even though the amplitude of t
than its standard | evel, iIts frequenc
state. Over voltage within the syste
stress on theattldffansformer's insul

2 0 EADB EADAOI OO

Short <circuits between the phases wi
current only i mited by t he source
i mpedance of the transfor mer.

3 40z OEADI 60

A direct met al | i ¢ eeantcaomntd uart ofrlsa svh d \he
same physical wknbdurnng fiasulcta.l | Tehde ac utrurr
H MO Copyright © ISTJ wAmYce WIAK
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International T T
Science and Technology CxXF xtOF Or F NG

Untrrmst o] Serme wand Tl Jmrmal

I 3 U3 OF )(
wi_ooraa ge wzeyon [STl”

caused by high fault current t hrough

faults, can crush or shav-edafrfn t he 1in
faul t . Thicul asl ypaa ri sk for rel ati
transformer in powearrfnulf auy st emn. bl tcw
steep fronted surge vol-téagenof acabtone
short circuits a smadblurpaifteveteinst be wi
a few turns are difficult to detect
terminal current increases very | ittl
[

S5 @

creases when the fault splhitads and

4" AKED® OAROEI I

Backuptipomwmtecypically overcurrent or
to one or both sides of the transfor
function is to back up the primary pr
relay, and operate in eneéntuwonc¢tions i a
protection for t her mal or mechani cal
Protection that can detect these ext¢
prevent transformer damage should be
must be set to opefradlet bwiftohet amae ¢ ap

the transfor mer i s reached. Because
only differential protection is appl
external faul t s before transfor mer

protectiveba@eesvitled must

5 00OEIi ZABIT T AAOREBEAOA

For the transformenmarwictomnetcanoasd dé
on the delta and -phaseidbi Wwtltehatveve
ot her . Current transformer wsted for t
be connec-deddta n( sppasite of the tra
connections) to compensalt]ée for the tr

H MM Copyright © ISTJ wAmYce WIAK
wtr XxYbKOFM am4d
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Earthing transfor mer i 9Phasaalslupphygso
systemseebmsae tshyrstem, the neutral wol
directly or through some | imiting i mg
of an earthing transfor mer 'S to proc

power system where machines have del
tnaformer canliMOdoprotrtact &dddlyt a
conne@.fTed. This rel ay irelwyed oas extle
fault sp.haTlsher eeear t hi ng transformers hav
the same number of tur ntshe moawmd ealnd n
they are connectoemche¢toed hwi nddeilntgas of
transfldrmers

7y 40AT O&F1 Of AO DOROABOBAT O

An overcurrent i's any <current t hat

conductors, equipment, or @eewi ces unNc
flover cuirmelnatdes bot h ovceirrlcouaidtss , anfdor
transformer protection. Overcurrent r

of transformer of ratlithg 100 kVA and

z A > L o~ A

8 2A0O00OEAOAA %AOOK 28%&@I O BOI OAAOQEIT 1

Restrictedoteaattihonf aiud tf gggt and can i ¢
extremely quicklIly, thereby | imiting
cost s. | f CTs are |l ocated on the tran
i's protected. However, guite often t
dstribution switchboard, thereby ext

include tHhe main cabl e
9 30AAE]I EUET ¢ BAIDACA 1 £ 2%
As discussed in the restricted earth

when one of the CT in a oREIForcgercuit
work as CT and such a saturated CT ca

HMp Copyright © ISTJ wAmYce WIAK
wtr XxYbKOFM am4d
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Hence the healthy CT current wil!/ be
the saturated CT circuit. Hence as t|
this CT currenteartsheacvroolstsa gteh et hsaatt uarpaf
appears arcos the relay circuit. To |
under this condition, the relay circu
that the current in the relay circuit
rlea y!

The sensitivity of the REF protectioc

current of the connected CTs. The cur
i's the balance current after suppl yin
CTs. i . e. the current t hat i s avail abt

i's not equalwnt cwutrreendt eédppsed on t he t
of the CThhotitebeet he magnetizing c
CT core. Henceavéaithbl auhtthbharpentmar
very |l ow such that it is just suffici
there wild!l be no current availabl e i
operate [ 4]

4 30AAElI EOU ATAOC0AKITBOEUET C

I n the casy, otfhesemagnatviizi ng current
stability of the REF protection. The
through fault condition of the transf
be stable for altlhrough fault conditd.i

6. TRANSFORMER DIFFERENT IAL PROTECTION

The among sever al Il ssues that appear
protection iIs a type wunitary protect
equi pment . The differential protect.i
faults | ie i h thetbetoaseoafidi hfgren
HMC Copyright © ISTJ wAmYce WIAK

wtr XxYbKOFM am4d



International P T
Science and Technology CXF Y IOF Or k Sl S

I 3 Y3 OF e T—— )Q
v oeraa g wemayor 1STA

bet ween the inlet and outlet streams,
current which sometimes i mpldk¥tant eve
1) Di ffeRehayal

2) Digital Rel aTyrsa f sofro rPmeort ect i on

3) Peraget Di f f erPamottieaclt i Roenl ay s

4) Differenti al Pr otTercatnisofno rSrcehre me i
5) Phacsoer recti on

6) Di fferentisalmuPradtient.i on

7. DIFFERENTIAL PROTECTION SIMULATION OF AN

ACTIVE GRID

A short circuit anal ysi & hsehdwladd Kd opne
anal ysis which tells the possible fatu
figure (3) showing the over | oad cont¢

simulated no faults are existing no
resul thsu s(yoeb teach mplr e § edrhtei gu3leor der

t gl arf ul | power transfor mer protect.i
system, a |l oad flow analysis i s req
probl ems wi t h t he system which mu s t
protecti onmepncaen. cTahne clooomd f |l ow anal ys
3 was completiledbdsicogpsETARt ed using
i nstructions with default equi pment s

HMT Copyright © ISTJ wAmYce WIAK
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40.5 KV

Power Grid EZZELDEN ISSA 1200 MvAsc

)
34.5 kv +J sss A B
Main Bus PO 1% PF
ll’h 5.6 A 359 A
85.9%% PF °1.9%% PF
2
10 mvAa Pl (=
2 e 40.5/13.8 kv 15.56 A
o S
13.8 v o0
Sub2A 138 kv Sub28
vas 7 A
S.6%%
4, -ss.6%% rF
I syn1
1250 HP
13.2 kv
o.z2°eva

Figure (3) Overload on

Results in figure (4) showpnogpobbBednagr
With this simulated no faults are exi

40.5 wv
Power Grid EZZELDEN ISSA 1500 myvAsc
g &
40.5 KV +—J ess A SRR
Main Bus 92 3% PF
L])’l 39 A 31S A
92.2% PF 92 3% PF
Tz To
10 MmvA Bttt 20 MmvA
40.5/13.8 KV 13.92 A
=] -
13.8 kv soesve
Sub2A 13.8 kv Sub28
+20.9 A *S7.7 A
P92 S PF 92T PF
(-]
X syn1
1200 HP
13.2 kv
e 2000 HP
I 2 Vv
0.2%%va

Figure (4) Design protectio

HMY Copyright © ISTJ wAmYce WIAK
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Resulhi gus)powihnegr matcandt proposied .

Power Grid EZZELDEN ISSA 1,{9.0’”\,‘\.‘;

& G Ocr1
ci
s e ® T
17.45 KA -88.7 deg *

%0.264 kA -87.9 deg
cB12

Fuse®

29 =) Relay3
. . - ol

20 Mva S S l 4
) O

cB1a
cB11 o
- 2% -4 Sub28 T,o:ns KA -57.9 deg
Sub2A 40.297 KA -117.7 deg = “I
= o cse
cB21 & cB33 2
4 B T mRr1
) MR3
oL1
oLs T T
O syn1 22 A IS
1200 HP C ()
Mo Mer2
2000 HP 1200 HP

Figure (5) Extpehransael tfraaunlstf oorr

This short circuit is called external
existing in the |ine of the transfor
fuse (1) is going to be trip separati
in the figure (5). Further more, Cir«
separate the fl owpofweel ectrical energ
Star SeHpemaei on verifies, evaluates

and selectivity of the 9rwoft efcdaulvtes dfeo
| ocation dir4ctmnleydi mgmatmhanadnei a norn

views. -8®Opeemtc¢e on preovideéessoausiyehermh:
accurate and realistic operating ti me
as tripldagyicescure breaker, fuse, C
time is calculated for each protecti
H MM Copyright © ISTJ wAmYce WIAK
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current characteristic, and interl ock

As shown©6i.n figure (

R Sequence-of-Operation Events - Output Report: Untitled x
FFhase (Symmetrical) foult on connector between Fusel & CT1. Adjacent bus: Main Bus
Data Rev: Base Config: Normal Deate: 05-20-2016
Twme ( o M (A Ti(ms) T2(ms) Condtion
253 Fusel 177213 <100 <253
153 ocR 17449 <15) Phase -OC1-51
236 ca 833 Topped by OCR1 Phase - OC1 -51
4302 MR3 0484 4302 Overoad Phase - Thermal
4308 MR1 0292 4308 Overioad Phase - Thermal
4352 c833 500 Trpped by MR3 Overoad Phase - The
4356 cB6 S00 Topped by MR Overoad Phose - The
9607 oL3 0484 9607
24340 oL 0292 24340

Figureaéb6)sgmmbtrical fault on c

Results in the figure (7) is star ploc
options to customize the display of
shown the flow currenedi hnt BE&eciriguret

Amps X 10 Main Bus (Nom kV=40 5 Plot Ref kv=34 5
- -

s * > o 320 so 100 00 - e 2 O

e
soo F =00

a0o

e et

300
oo b

B0
20

F cn2 ==
IOOVS t
Fuse
sEi 13 = -

e

*

Seconds
DU

bt

21sate

os os

o>

o

EE) 0w

L3 . > s b >0 "w0o 2090 " <
Amps X 10 Main Bus (Nom kV=405 Plot Ref kvV=34 5)

Figure (7) Star plot of current
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Armps X 10 Masn Bus (Norm kv =40 5 Flot Roef v e-33 5)
= = "2 2 =2 220 S e -
= X
- 2 Cuzps
Era
® D 37 Arwoa
s PR 5
= & yb FRamimtor Ced
= cez + %
= 300ss ;l g
3 =
Fuset
5
= {*'j
1500y
BE——3 ¢ =
1orusts
A i, = B F LI (ARG DS Arssnd >
Ouration - 6 Cycias
Amps X 10 Main Bus (Nom KV =40 5 PIot IRef kKW =343 5)

Fi g@®r eSt(ar pl ot of current FIlow

Results in figure (9) showing the nc
proposed grid. This short circuit i s
simultdhteed ault is existing in the || in
from the simulation that fuse (1) is
for input supply. Further mor e, circu
separate the fl ow woferelgedtdri cal ener g

e e T re
20 mwa u:-i]-_;_- ‘l‘_ ] “’"';"’"
Sarbs e S | ““'MT::‘:’;F‘.‘:;jx =
,l e L h . T)
Fi g®r eEXternal fa@lt on transforn

HHM Copyright © ISTJ wAmYce WIAK
wtr XxYbKOFM am4d



International P T
Science and Technology CxXF xtOF Or F NG

Journal wy 3 Y3 IOF ™ B -

X
1 6~ 1 aA y¢ July 2 081 H y tOH |ST-J/\

Results in the figure (10) showing tl
grid for external fault in the trans
bet ween CT and circuit brpgaokerct@mill.
the transfor mer. The time tripping t
from external fault are shown as the

Figd®e TG me tripping inter2nal faults |

Results in figureal(ldhorsthowi nguittheca
proposed grid. This short circuit i
Ssimulated the fault 1is existing in t
from the simulation that fuse (1) 1is
fonput supply. Furt hewolrle, a ctiirwaitig
separate the flow of electrical energ

P el EETELIDE M IS S P —

= ocsw
= e
B A TE R e el -
o -

—— :-‘:‘< e J e
10w ':_‘_;;E:-::—:":-ﬁ’ ‘: -i;"'_"l . e m— ‘j‘:-- ‘7- 1_.: =
——— ———— e—— | -L‘J‘:._::r‘..rx:;;ssae-n
- Fems 1— e
1 zo0 S m:E' -l:-
Figdielpternal faalt on transfor
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Results in figure (12) showing the sh
This cashaorutit i s called external fault
existing in the Iine of the transfor
circuit lwrédadakactCBate and separate tF

form power grid.

o G EETEADEN SRR 400 pvaee
F—=n oo
<1 I
e
W AL A LN TN e
e o R m.E we w1 e
JR - ARy -
Frasat s e
i = —
. L= 2o mane ot (T Fesaws
O A e (= +
» | =
— F 2z ten @7 T dem
o = i |
Sera e
Cmaa [PRSEEEa mR do=
cman o i > A P—
S— Sl LD dew
L LS ST R 0 o —
e
ca= o PCcnas o
] ) e
f
o =
cua o
s P— B hN
A0 A ] .y
st s
=050 e 1250 e

Figureth®2) exn@ernal fault on I|ine

Re s ulhthfel g(ulrSeh o wti neg r maii tphcel r gawgmi d

for external faul t in the transfor me
circuit breaker CB14 and <curriesnt tra
protected the transfor mer (T9) . The
transfor mer (T9) from external faul
operatveonotns
B ' Sequence-of-Operation Events - Output Report: Untitled X
‘4‘3‘-555‘;{3%;@"&5&5;& on connecior between CB14 & CT13. Adjacent bus. Sub2B
Data Rev.. Base Config: Normal Date: 05-20-2016
Time ( D It (kA) T1 (ms) T2{ms) Condition
445 OCR1 3158 449 Phase - 0C1 -51
533 cB1 833 Tripped by OCR1 Phase - OC1 - 51
372% MR3 0519 372% Overoad Phase - Thermal
3730 MR1 0313 3730 Overload Phase - Thermal
3775 cB33 500 Trnpped by MR3 Overload Phase - The.
3780 CcB6 500 Trnpped by MR1 Overoad Phase - The.
8693 oL3 0519 8693
20860 oL 0313 20860
Figure (13) Time Trikpgpulntgs When Occu
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Short-Circuit Summary Report
12 Cycle - 3-Phase, LG, LL, & LLG Faul Cuaments
Prefalt Voltuge 102 % of the Bus Nowmmal Voltage
Bu Y Phase Fualt Line-to-Ground Fault Line-to-Line Fank *Line-fo-Line-to-Ground

D V || Real| | imag || Map || Real|{Imag || Mag]| Rea Mag|| Red ||lmag || Mag
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© LLO St cormest i e Lirgar of (e to fvabed Bsw cottesty

Fi gdme S¢Carrtcuit Report

Pojet  Example sl P 9
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Cotxt  OTLINST ©

Engmeer  Operaticn Techmology, I Stady Cuse: SQOP Reunce: Base
Filenwme: EZZELDENISSA Config: Normal

Thus = 11 prated ca every outpet report, 15¢ remsark ke (120 characters)
Seccnd ke of remurks for "SQOP” study case

Short-Circuit Summary Report
12 Cycle - 3-Phase, LG, LL, & LLG Fauikt Curents

Prefisit Voltage = 102 % of e Bus Nocunal Voltagd

Bw L Phase Fault Lise-to Groand Faakt Line-to-Line Fask *Line-to- Line-ts-Ground
D kV 1] Reallllmag || Mag || Reallllmag 1| Mag )l Real|llmag || Magll Real |llmag |} \
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Sequence-of-Operation Event Summary Report
Symmetcal 3-Phase Faglt between CT1 and T2 Adjacent 8o Mo Bus)
Time (ma) D ¥ Tl T2 () Coadte
M3 Foul k] an <3
A oces kst < P 00141
i ocx: 1 as Paase-OC1- 51
it} Bl 03 Trpped by OCRI Phase - OC1 - 51
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o T3 o Overkoad Phase - Thermal
an el 08 Trpped by M23 Overioad Phase - Thermal
oy ca¢ Q8 Tripped by MR Ovvetond Plase - Themal
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FigumMBe S quiOpeea ati on Event Report

8. CONCLUSI ON
Effective way to fully protect power
is presented in this study. The diff
advantages which shown in the runni nc¢
in chapter four. This technique is p
t he -phawgehr rating transfor mer of 100
technique 1is robust iaonnd tsoe ntsh e itvrea nfsc
transformers in this | evel of rating
protected at any cost due to the f ac
just to replace in case of |l osing it
yearosr dier to replace such a power tr
future investigation digital control
in order to speed the relays action
protection (which sceagtime set from so
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Abstract
With the invention of LED (Light Emit
for communication has started again u

in il lTumination. [OTiFis(LeghnbholFogel i $y/
i ncreasing popul arity of solid stat
communi cati on (VvLC) i s gl obally rec

promising technorlaonggye ,t ohirgeha |sipzeee ds haosr
capacityawiar erasasmi ssi on.

L iF i iI's a new paradigm for optical ‘
unprecedented connectcentyi wi ehvnrani
The increasing demand for higher band

transmissiommmnwviaosnmehitt ahsanad undoubted
technol ogy heralds the start of a maj

from RF to optical technologies.

This technology wuses light to transr
through a LEDebubkbttwhi ehecbnvcal si gt
i ndicates that the | ight bulb is on ¢

i's o but this happen vaér yf galli ctkHiys tdha
i n the other hbaentde ctthoerc)®iDvnéd P hhioed loree t hi
and convert it to a digital signal
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1. ] NTRODUCTI ON

Upt o date radio frequency (RF) is
l ncreasing demand for capacity in the
for other media for data transmissior

HHD Copyright © ISTJ wAmYce WIAK
wtr XxYbKOFM am4d



International P T
Science and Technology CXF Y IOF Or k Sl S

Journal wy 3 Y3 KOF wm

)
ST ST TSTAN

Untrrmst o] Serme wand Tl Jmrmal

VLC is an attempt to find another met
tranisonm smedi a.

Visible Light Communication (VLC)
using vVvisible 1ight as a medium to
el ectromagnetic wave which frequency
800 THz or wavelengtOh nbnet wiekehh Bass Ina

i feti me, high tolerance to humi di t
consumpti on. Hence it i's more envirec
cause any harm to humans. LED i s use:
time, it alsommumikatuoed for

The aim of this-Fprojeedhtnol ®gtyo ast u
data transmission. Make a prototype
transferred over | ight.
This aim wil!/ be achieved through t he

T Knowl eegénofqutes those are compatib
T Studying technigdes ttelcdhtni aqyruee.based
T Designing and developing prototype
T Testing the prototype

2. Visible Light Communications

Visible |ightLCpmmaehecatitonth¥ co
technology which wutilizes the visibl
the air as a transmission medi um, an
signal receiving component . Visible
el ectromadnati on with wavelengths T
interpreted by the human brain. [ 1] .
comprised-pefrcei sabl ey el ectromagnetic
spectrum covers wave |l engthsedgroman 380
be grouped into two categories, to w
cases and | ow data rate use cases. T
special-spedd hphbbtodi ode receiver s, w
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