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No. of Units
No. |Course Code Course Name Prereq [ a5 o o & | D;xllnld\ Jall ol osall ey a
CRH L P T CTH

1 ENGL 101 English Language -1 3 3 0 1 4 (V) Aplens) 23S BES RS \ =
b 2 ICMT 101 Introduction to Computer Applications 2 0 4 0 4 Cewledl el glay douse el Yo Y 1
-
é 3 PHYS 101 Physics 3 2 2 0 4 £ Lsall B v 3
'}; 4 MATH 121 Mathematics 3 3 0 1 4 SN || o2l VY ¢ :'g
i 5 ELTL121 Electrical circuits (1) 2 2 0 0 2 (V) LS 190 ST 0 5‘
- .

6 ELTL102 Industrial Safety 1 1 0 0 1 e ligal Adlud) oSN 1 _5\

7 ELTL 101 Electrical Technical Drawing 1 0 2 0 2 Sl gl ool S Yo § Y ]

8 ELTL 111 Fundamentals Of Electricity W/S 2 0 4 0 4 Lyl Sl A5 xS A

Total Number of Units 17 11 12 2 25 oozl
CRH: Credit Hours L: Lecture P: Practical T: Tutorial CTH: Contact Hours ufﬁ-ﬂ*“i Jhasl cslelu: . 0 combeiz@s (g /gl.o.ﬁ tee Bpolmeime  Bieias Slusg: )
No. of Units
No. |Course Code Course Name Prereq De.; e ac & Lo bl Jall ) sl ey 2
CRH L P T CTH

1 ENGL102 English Language -2 ENGL 101 3 3 0 1 4 NES{RES (Y) ads) 2at BES{ RN \
- 2 ENTR 101 Fundamental of Entrepreneurship 2 2 0 0 2 JlasY 8abyy @ lanf Lo sby Ve Y 3
(]
g 3 ARAB 101 Technical Writing 2 2 0 0 2 Aol 4 Lsd) EIAR v 2
£ 4 ELTL 122 Electrical circuits (2) ELTL 121 2 2 0 0 2 T (Y) 2,8 3190 ST ¢ '1
5 2
_g 5 ELTL 123 Electrical Instruments & Measurements ELTL121 1 0 2 0 2 ST LS wlulisy 9] CeSAYY 0 :'5
rEl 6 ELTL 131 DC Machines &Transformers ELTL121 3 2 2 0 4 ST ¥goelly peradl Ll ¥ xS T ! ﬁ

7 MRAC 112 Principles of Thermodynamic & Heat Transfer 3 3 0 1 4 Alolly wbyly=dl Sleulud e VY \d Iz—lb’

8 PHYS 121 Semiconductor PHYS 101 1 1 0 1 2 AR Mo sl sl CERRR A

9 ELTM 124 Renewable Energy Resources 1 1 0 1 2 sodzill d8Uatl jolao Ly Sve q

Total Number of Units 18 16 4 4 24 goozll
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No. of Units
No. |Course Code Course Name Prereq |Llo o ec ol I bl Jall e osall e N
CRH L P T CTH
1 ENGL103 English Language -3 ENGL 102 3 3 0 1 4 BESARA (V) agds) 2t BES{ AR \ _
- 2 ISLM 101 Islamic Studies 2 2 0 0 2 Al sleoy Ll Y 3
[}
z 3 ENTR 226 Specialized Entrepreneurship ENTR 101 2 1 2 0 3 aby Ve dpaiazenll JlesHl 5oL, sy YY1 Al =
g 4 ELTL 141 Programmable Control Technology 3 2 2 0 4 ol @Sl auas oS Ve ¢ 1
k3
) . ELTL122 xS AYY . :'3
=] 5 ELTL 232 AC Machines 3 2 2 0 4 3,00 Ll el oS YYY 0
& ELTL 131 & 3
6 ELTL 224 Power Electronics ELTL122 3 2 2 0 4 xS AYY 8yl il AT xS YYE 1 :3
7 ELTM 230 Electrical Solar Energy Systems PHYS 121 2 1 2 1 4 STERRA Ly S Auia i) 48U ol Ly syr. N I:l
8 ELTM 125 Energy Conversion and Storage MRAC 112 1 1 0 1 e VY BTl (5559 Jigoes L, ShYo A
Total Number of Units 19 14 10 2 26 oozell
No. of Units
No. |Course Code Course Name Prereq |Lla e s & Lo il DA oA el e
CRH L P T CTH
1 ETHS 201 Professional Ethics & Professional future 2 2 0 0 2 @b Jatadly adds ol gLl Sl ¥ \ =
S 2 ELPO 233 Power Systems (lab) ELTL 232 1 0 2 0 2 xS YTY AL SI1 $9all pties GeS YT | Y :1
8 :
g 3 ELTL 244 Electrical Motor Control W/S Lk 232 2 0 4 0 4 e T L, S Syl 3 o Smll & LSYEE | E
ectrical Motor Contro s & D o
g ELTL141 arS V8N T ¢ = ’ )
_g 4 ELTL 242 Automatic Control Technology ELTL122 3 2 2 0 4 xS AYY ¥ oSl das oS YeY ¢ }‘
< 5 ELTM 247 Renewable Energy Installation W/S PHYS 121 2 0 4 0 4 STERARA Badzmill dBlatl LS 5 A dyg L, Syey ° :;)
6 ELTM 245 Electrical Distribution and Protection 2 1 2 1 4 Gzl Gybog SLySII aszead! L, Syeo 1 I:l
7 ELTM 246 Electrical Wind Energy Systems 2 1 2 1 4 ALy S 7Ly Al las Lysvet N4
Total Number of Units 14 6 16 2 24 g9zl
S .
g No. of Units
b No. | Course Code Course Name jall vl Bl _
é Llcr a5 DJ (o ) 29 e | =
J.,’ 1 ELTM 299 Co-operative Training 2 Shotarll coyasdl L, vaa \ :i %
-
= Total Number of Units 2 g9zl
Number of .5 CRH = L ac P AT s cTH e \
Total Number of Semesters Units mald Gilaa ,JSS 9.«;45
70 47 42 10 99 & A i o
Total Contact Hours x 16 Co-operative Training il Clas o ST &}M\ Solad! cuyull 371 x 4 JLas¥l olelw
1584 280 1864 YA. VoAt
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Wind power plant with DFIG

A3l A el yie el Al gall ¢ 2Ll Gl 5 aSadll sas
Control unit for wind turbine, double-fed asynchronous generator

Three-phase multi-function machine, 1kW

Ll A Jaaal iy LS Y ¢ Jgmall sl JDE J gaall s2s
3-phase isolation transformer, 1kW for wind power plants

aday YaY¢ @)Jﬂ\ M\@QY‘){\@JBL}
Incremental position encoder 1024 pulses

ASalial) AKEN e Uad Y 5lSlas Bas
Dynamic grid fault simulator

g sLS Y Ala il AN g Jneil el 30 a5l VT jlis) Bas g
Servo machine test bench for 1kwW machines incl. ActiveServo
software(D,GB,F,E)

lgnany ae il 5 LS ) Al €I YY) o gl Alallag dadad
Rubber coupling sleeve, 1kW

Sl g S ) S o) go Aleall A iaee Aakad
Coupling guard, 1kW

Jaadill wie dglaall o Jadill ¢ g8yl VY dals Y1 laleill Jalada
QuickChart, Servo-machine test stand safety and operating instructions (GB)

2L Al Jeal el o jlaill s
Interactive Lab Assistant: Wind power plants with DFIG

AR

Baxaciall 8Ual) Jara (8 4S5 yall plaa DU e lds gals 5y
Interactive Lab Assistant: Fault Ride-Through of wind power plants

VY

auiall 2gally # Ll A8la Janad YY) aren a5 510 4303 jaiae
Power supply for DC, AC and three-phase current and for excitation of
electrical synchronous machines. The supply is specially designed for use with
machines

'Y

Aad ) 5 Al ¢ dal JBY) bl Deal (e de sana
Digital/analog multimeter, wattmeter, power-factor incl. Software
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Small wind power plant trainer
Y d}a\\'c\e)l\@u)mﬂ}mes;ﬂ\ﬁh} 1
Charge controller for small wind generator 12 V
Y 2L A Jaaal 0 VY ks (al Yie A 5 VY
magnets Synchronous generator 12V for small wind power plant with permanent
s VY mpbiasda gl YA
Clg0ve cash S ¢ Jasllsang 4
¢ ASED Jaesas g Y.
Off-grid inverter 230V, 275VA
Cal 8 YY cu\..m ia gl AR
il S Y ALl Al g Jaril geali o a8 paaall VT HLia) Baa YY
Servo machine test bench for 1LkW machines incl. ActiveServo
software(D,GB,F,E)
Y lgazany ae il 5 LS 0, ¥l YY) Jia of Al dadad Yy
Rubber coupling sleeve, 0.3kW
Y a\“s&s.,\/.,mms}m@aew@mm Y¢
Coupling guard, 0.3/0.1 KW
Y ) die Aleall 5 Jadill ¢ 5yl VY 2ol )Y Cilagledl) lalads Yo
QuickChart, Servo-machine test stand safety and operating instructions (GB)
Y 2LV A jras Jeaal el o) s, Y1
Interactive Lab Assistant: Wind power plants with DFIG
Y Joad ) 5 A0 ¢ Al yiY) @l eal e de gana YV
Digital/analog multimeter, wattmeter, power-factor incl. Software
u.ls.lu‘ aﬁu\ém&ejﬁuﬁcbw)ﬂﬁ):\mw)yzh} Y4
scale wind turbine 370W, with demonstration mast-Small
Y Sl Cplenall 8 aaaid i) il sas gl oty Lalal) liaLall JalS pe iy sill s A5l | T
paiall il 4b g5 il Jaza Al
Advanced Photovoltaics Trainer
Y dpnall) A8l 3 gail 3lSlaa Baa )
Solar module simulation model, 3-fold, 23V / 2A
Y Alay pSaill 5 dpnadl) 40N e Laludlle guall gld5 51 5035 Sy (Slae ae (osaddll 45040 B2s Y'Y
Lpsail) 48Ul 3 503 ) S 5
Solar module with solar altitude emulator
Ligovs cagh €Y ¢ Jaallsan vy
Lal) AR (e A g anall Sl s ve
Solar charge controller 12/24V, 6A
Y druadl) Zdlhall aranidas Yo
Solar Accumulator 12V, 7Ah
Y ¢ A8l Jae sas g 1
Off-grid inverter 230V, 275VA
Gl VY mubacdal YV
Clsh YV mliacda gl ¥A
Lucluall elil g 6 ol A0 Jare b g ¥4
Industrial photovoltaic inverter
o)) puiia 5 adali 5 -lide aa ) ghall gala) Bl jranbas g £
4alal) 2\.\3\‘)& 3da g ¢
em‘ﬂﬂﬁ}ﬁ)ﬂ\muabﬂésbﬂ\ujbﬂ\@h} £y
Interactive Lab Assistant: Photovoltaic systems - Advanced course
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Digital/analog multimeter, wattmeter, power-factor incl. Software
Y ol ol jal (8 a0did ale § GOUE 5 B ba sl (e de gana £
Aaldall Clas g Al H) Jeza Y
nvestigation of solar modules
Y Alay pSaill 5 dpnatl) A0 e Lalidlle guall g1d5 51 5035 Sy (Slae ae (ousaddll 45080 528 ¢o
L)) AU 3 503 ) Jea
Solar module with solar altitude emulator
Q\}°~~ce_ji)¥\$\cd.«\;j\'éh} ¢
Clsh 0 ¢l sUSY,0 ¢ el ALY & ) 3lSlae Bas Y
Solar panel emulator, 1.5 kW, 500 V
Y D)k G e liall 4 b 53 sall Jase £A
3-phase industrial photovoltaic inverter
\ Gl b)Y e ) shall SN el des £q
Variable Ohmic load, three-phase, 1kW
\ Gl sk skl (S Jme JsmnBaa g o
Isolating transformer, Three-phase, 1kW
\ J5ise g e skl (SO0 J e ban o)
Three-phase variable transformer with motor drive
A8l (3 5a0 ol sas oY
(58 5 g8l ) Baaaiall A8 A (p sinall e Wil oo jlaill el oy
Interactive Lab Assistant: Professional Photovoltaic Systems
Y IS m ye el o¢
Software SCADA Viewer
Al Alide 5 AS0AN USB Jsmse 5 4S0dll c3liSie e e oo
A anlial) AL Jendl) VY 3555 ) Al 5eSD) Adadll jae o1
Universal power supply for electrical machines
Y L) o alila ¢ Al Y)Wl eal (wde sana oy
Digital/analog multimeter, wattmeter, power-factor incl. Software
Y %B\JB_)SB&AJ}H\@M&LH\JP&@EL} oA
Three-phase power quality meter, display and long-term memory
Y ol ol jal) (8 aadid ale § GOUE) § B ba sl (e Ao sana o4
Y BA;\JMJ]M\)&MQQ}»QYGAU‘); T
LabSoft Classroom Manager 5.0 software suite, single license
Y saaaial) Adal) g AaUal) Auaia  laa 8 dacal ji8Y1 e all (e de gana iy
A LA Jala Ty
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pad Ae shar Lloa (st s aeY a5 (aus o) aasdl gl (g (o slall A sUall JSa €
anss o saall o gial¥) e Ja )l Al Alaie Il 4 il Conatiall A daledg o Ar e
Al Sl Ola 5ill (5 jlae Lgr a5 aaY
O el sl el a0
(o S Jua 5l cllisy 5 e (955 .7

Al _eS Al a5 55 - 483 Al )
Electric power distribution

oaball 5 o) sl Aaaall ) gl 1 AN A g0 3l ) il o shad Bas
Double busbar unit, three-phase, incoming / outgoing feeder

A yie Aa ol - 48N Ax g3 jall a5 gl daglad Bas
coupler panel <Double busbar unit, three-phase

e ST 5 e €Yo Jaill o ghad milad Bas
Transmission line Model 150km/300km (93.2miles/186.4miles)

Dbl 8 0030 Jeall Lalil) e 3l Js el 30s
Time Overcurrent Relay

GA_;Y\ Jaall RO
Ohmic load 3x 560 Ohm

ua Yecdg@g o e e ohll G LA jaas
Adjustable 3-phase power supply, 0-450V/2A

33 lia 3as
Power switch module

%B\JBJS\S&AJ}H\@M&LH\ Jﬁu.u\,ﬁ'éh_g
Three-phase power quality meter, display and long-term memory

LA A Jamal el o jladl) s,
Interactive Lab Assistant: Smart Grid

Interactive Lab Assistant: Bus bar systems

AR

el agall g L glaal e il o jlal) i,
Interactive Lab Assistant: High-voltage transmission lines

'Y

Sl gall Jai o ghad 8 dlead) dadail lelail) oo lail) el
line Interactive Lab Assistant: Protective systems for high-voltage transmission

'Y

AL Jaral jlaal JA1 108 avenal zali
Software SCADA for PowerLab, designer software

V¢

A4l .:.\CGAA}Q)HA‘A\}M L0 OIS (e de sana

Yo

1

Jolil) s 3 pa ilia a0 B
HDD with installation software

ARY

35,0 A& Jaadl 481 e 5 48Ul Dl a5 caieall Jlaa¥) 4l )2 Y
Complex loads, power consumption measurement and peak load monitoring

Cal 8 YY CJJL;AA:‘A‘EX

YA

iy LS skl DG sl Jaall 3
Inductive load, three-phase, 1kW

V4
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Capacitive load, three-phase, 1kW
) s LS shall (A juiall e sY) Jaall 3aa N
Variable Ohmic load, three-phase, 1kW
\ Al S (Aaiid) Gadll ) ghall A el Yie puadl & sl Bas YY
Three-phase asynchronous motor, squirrel-cage, 1kW
) Gl /i 7 ide Bas Yy
Star-Delta switch
) FEVATIFISETIRICTE N Y¢
Reactive Power controller
\ Joatll Jolal) CaiSal) 4y jUay as g Yo
Switchable Capacitor Battery
) g bS8 Ale il AN g i) peali a5yl VT jlid) 5as Y1
Servo machine test bench for 1kW machines incl. ActiveServo
software(D,GB,F,E)
) lgasans pe il 5 sLS ) I3 YY) o ) Alalag dalad YV
Rubber coupling sleeve, 1kW
\ Sl g S ) S jadl) go Agleall dinee dakad YA
Coupling guard, 1kwW
) Juridll vie dglaall g Jaall ¢ g8yl WYY ald Y1 Slalaill alada Y4
QuickChart, Servo-machine test stand safety and operating instructions (GB)
\ Lnlid) AL Janal Cilas g 2s 38 Al A ) A3 jacae v
) Al 2D 53 - @ yaall dles #lide v
Motor protection switch, 3 pole, 1.8-2.5A
Y Akl ~lida &3 gad B2 g Y
Power switch module
\ A2l 3 800 aa ) shall A5 A8l &g (i Bas Ty
Three-phase power quality meter, display and long-term memory
\ ALl 5 ol - el (o ladll s v
Interactive Lab Assistant: Energy management
\ g LSV /0¥ Al oSl Y - el ool el vo
Interactive Lab Assistant: Asynchronous machines 0.3/1kW
\ Aal Flide 5 a5 A8l COUIS (e de sena ¥
\ anddl Jusitl da 3000 SO 5 Ca o)) (e e sane Y
Y oaball 5 o) sl Aaaall ) glal1 AN A 50 3l ) i) o shad Bas ¥A
Double busbar unit, three-phase, incoming / outgoing feeder
Y Akl ~lida &3 gad B2 ¥4
Power switch module
Y AR5 SID aa ) ghall 4500 A8all 5 g (uli Bas 30
Three-phase power quality meter, display and long-term memory
Y L] A3 55 - @l yaall Al Lk £)
Motor protection switch, 3 pole, 1.8-2.5A
Y ESTSTRAN £y
Y Lo Aalaiall 3 3eatY) 5 Jaladl g 4 gUall glae £y
\ s (pu A gEYN) (ands Gaall) (aw Yo Jshll ) clulid) (Jase) e A glh T
S S
| (o )dera (o S to
) S g s oSyl aei(Jane) B gau €1
) ¢ (ae YT gLV (an T Gl ) (ae ) e skl ) clulidl s () a8 Y 5 Y
S sy s aa
¢ (@i YJara o S £A
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(caatiall 8) T ase (53 snd) 3 €l v (il V0 /8 YY) galal L aaled
LAY FI30mA ) Ll s dia #lide -

(AU S sy Jy (5 ) shall Jusd Tat L ) Caplall b ) iS5 (5 ) sha - Uikagr
(A58 ) (FheS daes ey (AN 1) (eshiline (5 ) a oty adald -

) DLl J a5 5 Jpadil a5 Ol ol - 8
pd Ae Jshar Lloa (st s Y a5 (ausT#an) sl gl (g (g slall A sUall JS £
Slansy G saall a graad¥1 (e ol drg )l Alaie JSl) 4 58l Canatiall b daled g am A (e
Al Sl SOl 5ill (5 e g 2 55 aeY
.Q:\JJA&._IJ\;H\ Q\A}HJA\AJLL:\D
Sl Joem ) Al 5 e (355

Al Jaadil) - 5 Sl Sl )
Stand-alone operation

lal pall 8 (Al - gl ) ) Slead) sas
HMI (Human Machine Interface) for generators

MA\)AS‘ EJA}
Synchronization Unit

s b)) sall il ae ) shall 4500 dia) yial) A1)
Three-phase synchronous machine with smooth core rotor, 1kW

Gl slSY e ) shall S el des
Variable Ohmic load, three-phase, 1kW

Q\})S;\S ) JJH\‘;UQ‘;"\;S\MHA;J
Inductive load, three-phase, 1kW

Capacitive load, three-phase, 1kW

Power switch module

g sLS Y Ala il AN g Janeil el 30 a5 ol VT jlis) Bas g
Servo machine test bench for 1kW machines incl. ActiveServo
software(D,GB,F,E)

lgnzany ae il 5 LS )l CVY) Qi o) Adaldas dakad
Rubber coupling sleeve, 1kW

Gy LS S jaall e Agleall A e dakad
Coupling guard, 1kW

AR

Sy STV sae Al 8 it Lleall Lines dadad
Shaft end guard, 1kW

'Y

Gl wie dglaall o Jazill ¢ g8yl VY dals Y1 Slaleill lalada
QuickChart, Servo-machine test stand safety and operating instructions (GB)

'Y

A Gayb e s Sl Sy oSl e i) oyl gl
Interactive Lab Assistant: Control of stand-alone networks with Micro Grid

V¢

AL Jaral jlaal SA1 1080 avanal zali
Software SCADA for PowerLab, designer software

Yo

A Alike § Dla gl 5 ASAN) OIS (e de gana
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Universal power supply for electrical machines
) Uaalall agally aSanll saa YA
Exciter voltage controller with de-excitation
\ Al 2D 53 - @ yaall dles #lide Y4
Motor protection switch, 3 pole, 1.8-2.5A
\ %B\JEJS\A&J}H\@%MLM\J};Q&@BA} Yo
Three-phase power quality meter, display and long-term memory
) el Jaaditl 4 33U GO 5 Ea ol (10 de ena Y
\ i) CAL\).\ o la ya g8 AR
HDD with installation software
) Lial Jiall VYL ASa) 5 ¢ A8 aSail) ¢ ) yall daeie Lialdil) Ja el 32a Yy
) Il gally Saile 5391 a8l 5 o gbiiall Ll Al Jo - Ao laill o jlaill ey Y¢
Control Interactive Lab Assistant: AC Synchronisation and Automatic Generator
\ Il sl dles - el oo ladll s Yo
Interactive Lab Assistant: Generator protection
Interactive Lab Assistant: Pumped-Storage power station
\ ﬁu\@ﬁ&u_&suﬂ\gJ\;ﬁ\@Uﬁ Yv
Interactive Lab: Power Plants
sl (aadudll Loy Hlb Jaedall - Sl il Y
Isolated parallel operation
\ ol gall & (A1 - plas) ) ) lead) saa YA
HMI (Human Machine Interface) for generators
\ MA\)AS‘ EJA} Y4
Synchronization Unit
\ Mu\c\_\s.ac.j)m’éh} A\
Power switch module
) g sLS Yl gall i)y shall 4500 Al Jiall A1) ¥)
Three-phase synchronous machine with smooth core rotor, 1kW
) g sLS Y Ala il AN g Janeil el 30 a5 ol VT jlis) Bas g vy
Servo machine test bench for 1kW machines incl. ActiveServo
software(D,GB,F,E)
) lgazans pe il 5 LS ) I3 YY) o ) Alallag daad vy
Rubber coupling sleeve, 1kW
\ Q\})&S\uﬁﬂ\@%@hmw e
Coupling guard, 1kW
\ Q\JJ&\S\&JYV\)}ML@@M%\A}H@A&AM Yo
Shaft end guard, 1kW
) Jurddll vie Aglaall 5 Jaiall ¢ g puad) VY Aals Y1 Slalaill alada ¥
QuickChart, Servo-machine test stand safety and operating instructions (GB)
) Uaalall agally aSanll aa v
Exciter voltage controller with de-excitation
\ ALk A3 55 - @l yaall djlas Lk ¥A
Motor protection switch, 3 pole, 1.8-2.5A
\ aral) Jaaeit) d 52U COUSY 5 Sl gl) (pe e gana Y4
Y LA Jals £
Y Lo Aalaiall 3 3eatY) 5 Jaladl g 4 gUall glae £)
S S
\ . ( Q) )dna.n ‘_fu‘)s Y
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:The equipment consists of the following
Workbench with multiplex table top, 40mm
Aluminium profile frame with steel table-top base ¢
grooves in each profile to accommodate various add-ons © e
X Aluminium profile extensions, 830mm, 2x Aluminium Profile to mount ¥ «
Solar panel
Rear V2A steel wall grille, 1230x700x20mm ¢
Side V2A steel wall grille, 560x800x20mm e
Table dimensions 1300x800x870mm «
Overall dimensions 1300x800x1700mm e

\ A il gall Coiny (50 5 Apaadl) I S il Jaiall el sl
High-quality, mobile experiments stand for experiments. Features aluminium
profile legs compatible with all add-ons and extensions for the system. The
mobile station simulates the roof top, The roof angle is adjustable. The mounting
allows to install solar panels from different manufacturer. Maximum load of 80
kg.

2 extruded aluminium profiles with multiple grooves 680x 120 x 40 mm
(WxHxD)
8 equally sized grooves in extruded aluminium profiles (3 on each side and 1
each on the front and back)
Grooves accommodate standard industrial mountings
Base made of rectangular tubing with 4 swiveling double casters, 2 of which
have brakes
Table frame made of tough combination of rectangular tubing around the full
perimeter
Acid-resistant epoxy-resin coating, 80 um thick (approx.), colour RAL 7047
Dimensions: 1250 x 760 x 700 mm (WxHxD)

A 5 el (el ¢ lall 3 el (ALS 5 Ahes il Aala &) ugail) (e de sana
Meter cabinet
Mains feed panel with bus bars
Meter panel
Space and mounting for 2 digital counters
1x Digital counter
1x Digital 3- phase, two direction counter 40A with SCADA port
Protection ratio against lightning typ 2

7-row distribution panel

Selective line circuit breakers, 3-pole
Three-phase meter, 40 A

RCD, 30mA, 3-pole
B16 line circuit breaker, 4-pole
4 x B16 line circuit breakers, 2-pole
Phase rail
2 Main supply line junction terminals
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Small components for meter cabinet
Set of labels

o Al ¢ Jarall 8 400 HeSl) GlSlgiually dals ) jagadll (e de gana

1 Cross-over switch

2 2-way switches
1 Touch switch

1 Remote switch
1 Mains socket
1 CEE socket

1 Lighting strip with fluorescent tube
1 Storage case for wiring material

A Claal gall Gy ¢ S 68 63 6l Aalal) il gl (e A sana
Protection ratio against lighting for PV systems ¢
Power switch B16, 4-pole ¢
Space and mounting for 2 digital counters *
x Digital 3- phase, two direction counter 40A with SCADA port) ¢

Al Lﬂém\}d\ (SRR J).LJ\ L;J\A\ A<l Jlai Jasas 4aldldl Q“}:\ﬁ:\” 4.9_,4;.‘\
Inverter with integrated monitoring unit and SCADA port
according to DIN VDE-AR_N 4105 ENS complies with requirements
VA« - Input voltage range: 40
Output voltage: 230V / 50Hz
Max. input current: 9 A
Max. efficiency: 95%
Output power: 350 W

A i) sall Gy g 30 gan) T (ulie 5y YV dpsadll 48Ul ~) ol 52a
Nominal capacity: 270 W «
Power toleranz: 0/+5W e
Dimension 1654 (length) x 989 (heights) x 40 (depths) «
Solar glad 3,2 mm thick ¢
Polycristalin cells, IP65 1+ o
Degree of efficiency (STC): 16,5% ¢
:Fastening material
x Delta mounts for flat roof mountingy «
X Module railsY »
X Module clamping fastener? «
Set of assembling parts «

A Clial sall Cony g a1l AUy Aalall < el de gana
Wiring fastening set
This set contains the material required for fastening leads, cables and wiring
conduits.
This set contains all the clamping material required for connecting leads and
cables.
15 Sets of screw terminals
30 Clamp terminals, 5-pole 1.5 ... 2.5mm2
1 Roll of Coroplast
20 ISO clips 6-16, single-fold
7 1SO clips 6-16, 2-fold

LN lal el Cany g 3aaaial) AU Aadail Cudfi 5 i Aal Al Gl el (o de sama
150m NYM-J cable, 3x 1.5mm2
50m NYM-O cable, 3x 1.5mm2
150m NYM-J cable, 5x 1.5mm2
200m HO7V-U wire, 1.5mm2, black
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100m HO7V-U wire, 1.5mm2, blue
100m HO7V-U wire, 1.5mm2, yellow/green
200m HO7V-U wire, 1.5mmz2, brown

Al Clial sl sy 5 dpsadl) A8 &) 6l Clas g S i daalall Gl Jagadll (e A sana
Wiring fastening set to install a Solar system.
This set contains the material required for fastening leads, cables and wiring
conduits.
This set contains all the clamping material required for connecting leads and
cables.
* 200m Solar Cable 4mm?2

* 50x MC4 Solar Male Connectors

* 50x MC4 Solar Femal Connectors

* 2x Y-Solar Cable set MC4 St./Bu.

by lay L Loy Al g jreall AU 4S8 ) 68 g3 gdl) aldas Sy dualad) ol jagail) (e de sana
3.}]\1\]\ LM.\A\}‘J\ s g wJ;ﬂ\

To operate standard commercially available electrical devices used in standalone
solar power systems, the generated DC voltage must be converted into AC
voltage. The board consists of a commercially available off-grid inverter which
generates an output voltage of 230 VV AC from an input voltage of 12 VV DC. The
off-grid inverter is equipped with a deep depletion protection facility with which
it can be connected directly to a lead accumulator. The solar charge controller
monitors the charge level of the accumulator and protects this against excessive
and deep depletion. To charge up the lead accumulator, the charge controller
uses the 1U charging processes. LEDs provide information regarding the
operating and charge status. In modern standalone solar power systems, lead
accumulators are used for energy storage. The Solar Accumulator Board is
equipped with a maintenance-free and fully-enclosed lead accumulator
permitting use at any location.

The off-grid inverter is equipped with the following features:

On/off switch
LED display of operating status
Acoustic alarm to signal warnings
Output voltage: sinusoidal 230V +/- 5%
Power: 275VA
Efficiency: 93%
Safety functions:

Cut out for excess battery voltage
Over temperature and overload protection
Short-circuit protection
Pole reversal protection

The charge regulator is equipped with the following features:
Automatic 12/24 V switching
Charge/discharge current: 10 A
MPP-Tracker
Gassing regulation
Connection terminals for:
Solar generator
Solar accumulator
DC load
The solar accumulator is equipped with the following features:
Voltage: 12V
Capacity: 7 Ah

AR
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Re-chargeable
Overcurrent protection

) i) gl Caaeny 5y shall 3 A0 Jlai¥) Jses Aalall < jeaill de e
with the Modern solar installations feed electric power into the main power grid
.help of a power converter
one With that Equipment, Students can connect single solar work stations into
big 3-phase Solar plant. The systems can be integrated into SCADA and all
.electrical measurement values can be transmitted
:The power inverter has the following features
of an actual inverter, a monitoring unit and a Photovoltaic inverter consisting

DC circuit breaker
EEG2012 via separate communications Feed management conforming to
interface
to 100% in 1% steps Power reduction adjustable from 0
capacitive to 0.8 inductive Adjustable power factor from 0.8
interface Integrated web server user
SCADA Power Lab USB port for remote operation via
breaker Integrated DC circuit
photovoltaic and bus terminals Overload voltage protection for
V) +«+.Yo. :DC input voltage range
Hz Output voltage: 3x400 V/50
Power output: 3200 W

'Y

AUl liial gall Cuusy 5 &l 5 YV e ALl clin ) g Aalddl &l jagadl) de gana
This small-scale wind turbine is suitable both for laboratory demonstrations or
use outdoors. Its built-in permanent-field synchronous generator produces direct
current, which can then be stored by a rechargeable battery. The rotor blades can
be adjusted in a manner similar to the pitch adjustment used in large-scale wind
power plants. The mast set allows the small-scale wind turbine set to be used out
of doors. It includes an extension to the supplied mast along with guy cables,
bracing and anchoring for attaching to the ground. Use of this mast set raises the
axle of the wind turbine to a height of 3m.
The small-scale wind turbine possesses the following features:
Power output: 370W
Nominal wind speed 12.5m/s
Rotor diameter 1.2m

Control of rotor blades dependent on wind speed

Permanent-field generator, 3-phase with rectifier

Demonstration mast with base, made of VV2A steel

Height of generator axle: 1.5m
The mast set includes the following components:
Mast extension, 1.5m with bracing eyelets, made of VA steel
3 Guying cables, diam. 3mm, made of steel
3 Cable tensioners
3 Ground anchors

VY

6l Claal gall cany 5 2Ll iy 55 e A asall Sl s g Aualil] Ol Jeaill de gens

The charge controller is specially designed for the operation of small-scale wind

turbines. It ensures optimum charging of the associated battery. If the battery is
unable to charge up any further, the excess energy is converted into heat by
means of load resistors. This ensures that there is always a load on the wind

generator and prevents it rotating at unacceptably high speeds. In addition to the

charge controller itself, both the battery and load resistors are integrated into the

package.

V¢
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The charge controller has the following features:
Battery voltage 12V
Charging/discharging current: 20A
Load resistor 0.340hms/300W
Battery capacity 7Ah
Euipment set contains:
* 1x Charge controller
* 1x Energy storage
* 2X Load resisitor

A il gl iy 5 -l A8UR] AS0d QUi a5 Al all Sl jpeaill de pana
* 1x Junction box with clemps and busbar
* 1x 3 phase fuse (NEOZED) 30A
* 3x fuse cartrige 20 A
* 1x Toggle switch 4-pole for top hat rail mounting
* 1x Set of installation material
* 100 m cable HO7RN-F, 2x4 mm2

\o

el ¢ saaaiall A8l Jalae 8y g0 Auala) g 2050 5eSU ol gaY) g 20al) (1 aid
1 Telephone crimp tool, straight
1 Combined pliers
1 Angled cutters
1 Wire stripper
2 Workshop screwdrivers
2 Cross-head screwdrivers
4 Electricians’ screwdrivers
1 VDE voltage tester
1 Cable knife
1 Jokari cable knife
1 PUK hack saw
1 Folding ruler
1 Pencil
1 Carpenters’ hammer
1 Spirit level
1 Trowel
1 Plaster tray
1 Paint brush
Dimensions: 440 x 240 x 340 mm (LxWxH)

1

el ¢ 3aaatall 48Ul Jalae 3y 0 alill 5 adad 4 JWSlSae 5 50 <l 5oV 5 20el) (e pila
* VDE voltage tester, two-pole
For testing AC voltages between 6 V and 1000 V and DC voltages from 6 V to

1400 V
Visual, acoustic and vibrating signal for life-threatening voltages in excess of 35
\Y
Polarity display, automatic selection of measuring range, single-pole phase
detection

Continuity testing, diode testing, circuit breaker/RCD testing (30mA)
CAT IV 1000V as per IEC/EN 61243-3:2011-02 (DIN VDE 0682-401)
* Folding-blade knife with wooden handle, blade length 90 mm, reinforced axle
rivets
* Metal saw for pinnable fret saw blades and strips of length 150 mm, with
adjustable handle and wooden hilt
« 2-m folding ruler, conforming to precision class Il as per EU directive, hinges
made of epoxy coated steel with covered rivets

ARY
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» Spirit level, unbreakable block spirit levels made of perspex (transparent
acrylic), millimetre scale at side
Aluminium profile (50x21 mm), plastic-coated surface, length: 400 mm
* Electricians’ chisel, 8-edge, fully hardened for working on stone and
inductively tempered, length: 250 mm, blade width: 10 mm
* Bricklayers’ stone chisel, flat-oval, fully hardened for working on stone and

inductively tempered, length: 300mm, blade width: 13mm
* Fitters’ hammer, length: 300mm, weight: 370g
* Sledge hammer, length: 260mm, weight: 1180g

A Cliaal gall Cany 1530 da )l (0 Adl e Janall €l 5a¥) g 20elly dald Aliiia 2] ol B2n
Mobile SybaWork cabinet with drawers, 4 drawers, 600x575x790 mm

* Sturdily welded sheet steel shell on an angle frame base

* Ergonomic design with no sharp edges — no risk of injury

* Cabinet shell can be loaded with up to 1000 kg of weight
* 4 casters, 125 mm diameter, two with brakes
* Height of caster blocks when fitted 165 mm

* Environmentally friendly powder coating, kiln hardened at 180°C

YA

A Claa) sl ey s Janadls alad)l Claaaill sl jlea
use The inclusion of a facility for wide-range measurement makes it possible to
from 65 this test meter for all AC and three-phase mains networks with voltages

.up to 500 V and frequencies from 15.4 to 420 Hz

14

Al lieal gall Cruny g Juai¥) 5 Sl 5 2gall jasd Sleas
Robust, safe and easy-to-use test instrument for voltages up to 690V. Tests
voltage, phase, polarity and continuity as well as indicating the direction of a
rotating (three-phase) electrical field.

il g g3 8l) a1 AalAT) D ) sl

AR
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Voltage measurement: 0 ... 1000 V DC
Current measurement (direct): 0 ... 20 ADC
Insulation resistance measurement
Measuring range: 0 ... 20 M -

Test voltages: 250, 500, 1000 V DC -

Ground leakage: 0 ... 1000 V DC
Check for continuity of the protective conductor: 0 ... 10 Q /> 200mA

AR
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Y Newnes Electrical Pocket Book, 21st Edition, E Reeves, October 22, 2013
vy Energy Storage Devices for Electronic Systems, Nihal Kularatna,
November 2014
v Electrical Technology, Volume 1, S. P. Bali, January 2013
¢ Renewable Energy System Design, Ziyad Salameh, July 2014
o Basic Electrical and Electronics Engineering, S. K. Bhattacharya, August
2011
Electrical Engineering 101, 3rd Edition, Darren Ashby, October 2011
Electrical Engineering: Know It All, Clive Maxfield, Tim Williams, John Bird,
Dan Bensky, Walt Kester, August 2008
A Understanding DC Circuits, Dale Patrick, Stephen Fardo, December 1999
4 Electrical Wiring ResidentialBy Ray C. Mullin, Phil Simmons 2011
y- The Beginner's Guide to Engineering: Electrical Engineering 2013
vy Engineering Drawing,. By Prof. Michel Ghalioungui and Dr. M. A. H. El-
Rakabawy.
vy Technical drawing., Pak German Training Programme
'y How to Diagnose and Fix Everything Electronic, Second Edition 2015
v¢ Electrical Safety Engineering, W. Fordham, Butterwort
vo Understanding AC Circuits, Dale Patrick, Stephen Fardo, December 1999
y1 Electrical Technology, Volume 1, S. P. Bali, January 2013
yv Basic Electrical and Electronics Engineering, S. K. Bhattacharya, August []
2011
yA Electric Energy: An Introduction, Third Edition, Mohamed El-Sharkawi,
November 08, 2012
ya Basic AC Circuits, Clay Rawlins, October 2000
y. Electrical Technology, Volume 1, S. P. Bali, January 2013
vy Electrical Engineering: Know It All, Clive Maxfield, Tim Williams, John Bird,
Dan Bensky, Walt Kester, August 2008
vy Electricity and Magnetism, P.F. Kelly, January 9, 2015
vy The Standard Electrical Dictionary A Popular Dictionary of Words and
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