
rPAnTEr E::ETAI:Elr rlA THN nAHPnrH KENON eErEnN BOH00Y 
MHXANIKOY ~IKTYOY rTHN APXH HAEKTPII:MOY KYnPOY 

etµa: TEXNIKO MEPOr (70%) 
Hµtpoµrivia: 4 louAiou 2009 

~1apKt1a: 2 wpE<; Kai 30 AErrTa 

O~HnEr: 

P1/1 - 2009 

(a) Na arravT~OETE oE OAEr Tl<; EpwT~oE1<;. 
(~) 01 aTTaVT~OEI<; va ypacpovrn1 OTO TETpcIOIO aTTaVT~OEWV. 
(y) Na xp1101µ0TTOl~OETE TTEVVa xpwµaTO<; µTTAE. 
(o) ETmptrrErn1 11 xp~o11 urr0Aoy10T1K~<; µ11xav~<; rrou va µ11v EmotxErn1 

rrpoypaµµanoµ6. 

Epwr11a11 1: (Na arravT118Ei orn EMnv1Ka) 
~Rf) no1E<; aTTWAEIE<; TTapaT11POUVTal OE tva µETaox11µaTIOT~ 4Jl1A~<; Tcl011<;: 

(5 µovaoE<;) 
Mia Tp1cpa01K~ Evatp1a ypaµµ~, µ~Kou<; 1.6 km, EXEi rn aK6Aou8a 
xapaKTl1 piOTIKCl: 

OvoµaonK~ Tao11: 3.3 kV 
0µ1K~ AvTiorno11: 0.41 0 I km 
Erraywy1K~ AvTiopao11: 0.66 0 I km 
LUXVOTl1Ta: 50 Hz 

Av 11 ypaµµ~ TpocpoooTEi Erraywy1K6 cpopTio 1 MW µE ouvTEAEoT~ 1oxuo<; 0.8, 
urroAoyioTE rn aK6Aou9a: 
(i) To pEuµa ypaµµ~<; (line current) (3 µovaoE<;) 
(ii) Tl<; arrwAEIE<; KOi OTI<; TpEI<; cpaOEI<; (3 µovaOE<;) 
(iii) T11v arr600011 µETacpopa<; Tl1<; ypaµµ~<; (efficiency of transmission) 

(3 µovaoe:<;) 
()11 Na E~11V~OETE Tl e:ivm TO ouoT11µa SCADA Kai rrw<; auT6 ouµ~6AAE1 OT11 

~e:AT10TOTToi11011 Tl1<; AE1TOupyia<; Ev6<; ouoT~µaTO<; HAEKTPIK~<; EvtpyE1a<; 
(HE). (6 µovaOE<;) 

Epwrnan 2: (Na arravT118Ei orn EMnv1Ka) 
(,aj· Na ouyKpivETE Tl<; Evatp1E<; µE Tl<; urr6yE1E<; ypaµµt<; µe:rncpopa<; HE. 

(5 µovaoE<;) 
U3) Na ouyKpivETE TOU<; aywyou<; arr6 xaAi<6 µE TOU<; aywyou<; arr6 aAouµiv10 oe: 

oxto11 µE Tl<; ypaµµt<; µErncpopa<; HE. (5 µovaOE<;) 
~>A / i) E~11VEioTE y1aTi yivETai XP~Ol1 rroAAarrAwv aywywv (bundled conductors) ava 

cpao11 0T1<; e:vatp1e:<; ypaµµt<; µnacpopa<; HE 4-111A~<; Tao11<;. (5 µovaoE<;) 
;l[)· no1E<; Eivai 01 arrwAEIE<; 0£ µ1a ypaµµ~ µnacpopa<; HE; (5 µovaoe:<;) 



Epwrnan 3: (Na arravTl")8£f om EMnv1Ka) 

}al' T1 Eivai o ouvTEAEoT~~ 1oxuo~ (power factor) Kai rrw~ auT6~ Emopa OTO 

ouorriµa µ£Tmpopa~ Kai 01avoµ~~ HE; (5 µovaoE~) 
(,13) 'Eva £rraywy1K6 KuKAwµa EXEi 2400VA KaravaAwcrri cpaiv6µ£vl")~ 1oxuo~ (S) 

I Kai 1630 W rrpayµaT1K~~ 1oxuo~ (P). BpEfTE ra aK6Aou8a: 

)iJ Triv £TTaywy1K~ clEPYl"I IOXU (VARSL) (2.5 µovaOE~) 
,(HJ To OUVTEAEOT~ 1oxuo~ (2.5 µovaOE~) 
).ill)" Triv arranouµEvl") cpaiv6µ£vl") 1oxu y1a 016p8wcrri TOu ouvTEAEoT~ 1oxuo~ 

OTO 95% (2.5 µovaOE~) 

y,vr Triv arranouµEvl") £rraywy1K~ clEPYl"I 1oxu y1a rrapaywy~ Tl")~ 

arranouµEvl")~ cpaiv6µ£vl")~ 1oxuo~ oTO EpWTl")µa (iii) (2.5 µovaoE~) 

0 Triv arrairouµEvl") xwpl")TIK~ dEPYl"I 1oxu (VARSc) y1a 016p8wori mu 

OUVTEAEOT~ 1oxuo~ OTO 95% (2.5 µovaOE~) 

pi5 Triv arranouµEVI") XWPl")TIK~ avTiopaori (Xe) av I") Ecpapµo~6µ£vl") Taori 

Eivai 240V KQI Tl")V arranouµEVI") Tlµ~ XWPl")TIKOTl")Ta~ (C) 0£ OUXVOTl")TQ 

50Hz. (2.5 µovaoE~) 

Epwn1an 4: (Na arravrriSEi om EMnv1Ka) 
Avacp£par£ Tp£1~ Tp6rrou~ µ£ TOU~ orroiou~ µrropouµE va EmTuxouµE Tl") 

yEiwori µ1a~ l")AEKTp1K~~ EyKaraoraori~- (5 µovaoE~) 
Tl EVVOOUµE µ£ TOV 6po «OTTOTEAEoµaTIKQ yEfwon»; no1a EiVOI I") 01acpopa µ£ 

Tl")V «OTTA~ yEiWOI")»; (5 µovaOE~) 

T1 Eivai 'l «ouv8£TO avTforaon 13p6yxou yEiwonc;» (Earth fault loop 

Impedance - Zs ) OE µ1a l")AEKTPIK~ EyKaraoraori; Arr6 Tl arror£A£ira1 Km Tl 

Ka8opi~£1 auT~ ri ouv8£TI") avrioraori; (5 µovaoE~} 

Na rr£p1ypa4JET£ rrw~ rrpoomr£u£ra1 µ1a ypaµµ~ µ£Tacpopa~ HE arr6 

K£pauv6. (5 µovaoE~) 

Epwrnan 5: (Na arravTl")8£i om AvvA1Ka) 
)af List and briefly describe four factors that must be taken into consideration for 

the connection of a Photovoltaic system to the electricity grid. (6 marks) 

, fb(\ Discuss four factors that can influence the performance of a photovoltaic ir ! ' 
system. (6 marks) 

VJ Two technologies employed in concentrated solar-thermal power plants are 
~ ·, the parabolic troughs and the solar tower. With the aid of diagrams 

describe one of the two technologies. (8 marks) 
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rPAnTEr E=ETAI:Elr rlA THN nAHPnrH KENON 0ErEnN BOH00Y 
MHXANIKOY AIKTYOY rTHN APXH HAEKTPII:MOY KYnPOY 

P1/1 - 2009 

0EMA: 0EMATA EnlKAIPOTHTAr I nEPlnTnrlAKEr MEAETEI: (30%) 

Hµtpoµrivia: 4 louf.fou 2009 

lmipKtla: 1 wpa KOi 30 AETTTcl 

OAHrlEI:: 

(a) ~a arravr~o£T£ a£ OAEr m; Epwr~o£1<;. 

(13) 01 arravT~OEI<; va ypacpovm1 OTO T£Tpcl010 aTTOVT~OEWV. 

(y) Ka8£ µ£po<; (MEPOI: A' Kai MEPOr B') 13a8µof.oyouvrm µ£ TTEV~VTO (50) 
µovai5£<; TO Ka8tva 

(o) Emrptrr£m1 ri xp~ori urrof.oy1onK~<; µrixav~<; rrou va µriv £motx£m1 
rrpoypaµµm10µ6. 

MEPOr A': (50 µovao£<;) 

LTO AvaK01vw8tv rri<; 2929 11 <; LUV6i5ou TOU LUµj3ouf.fou Tr]<; EE y1a rriv 
Avrnywv1or1K6rrim (EowrEp1K~ Ayopa, B1oµrixavfa Kai Evtpy£ia) or1<; 5 Km 6 Mapriou 
2009, µ£m~u af.f.wv avacptpovrai: 

«Ga TTPETT£/ ETTEtyOVTW<:; va OUVEXIOTEf ,, Evfaxuaf} TOU avraywv1aµo(J aro. auvoA.o Tf]<:; 
01Kovoµfa<:; Km E101K6rEpa arou<:; KAaoou<:; rwv 01Kruwv TfJ<:; Eupwrraii<f]<:; 'Evwaf}<:;, 
(£10/KOTEpa EVtpy£1a, µna<popt<:; Ka/ Tf]AETTIKOIVWVfE<:;) y1a va {3EATIWeEf,, rrp6a{3aa11 OTf]V 
ayopa Km va 01aaq>aA.1anf avraywv1anK6TEpfJ nµoA.6y11afJ, µEyaA.unpf] EmAoyf] Km 
rrpoa{3aa1µ6r11ra Km UljlfJAfJ rro16rf}ra y1a rou<:; KaravaA.wrt<:;. H Evfaxua11 TfJ<:; 
O/aO/KTUaKf]<:; auvoEaf}<:; OE oA.6KAf]pf] Tf] Eupwrraii<f] 'Evwaf} ea TTpiTTEI va aTTOTEAia£1 
rrpoTEpm6rf7ra, auµrrEp1A.aµ{3avoµtvf]<:; TfJ<:; auvoEaf}<:; rwv mo arroµovwµtvwv ayopwv. 
OumaanKf] Efvm Ka/ ,, oA.oKAf]pwaf} Tf]<:; EOWTEPIKf/<:; ayopa<:; EVtpyEla<:; Ka/ f}AEKTpOV/KWV 
ETTIKO/VWVIWV. LTf}V TTEpfTTTWOf} TWV ayopwv (/JUOIKOU aEpfou Ka/ f]AEKTPIKf/<:; EvtpyE!a<:;, 0 
µEyaA.unpo<:; avraywv1aµ6<:; Km fJ 01acpoporroff}afJ ea oof}yf/aouv aE arronA.EaµanK6rEpfJ 
xpf/af} TT]<:; EVtpyE!a<:; EVW ea auvopaµouv Tf}V Eupwrraii<f] 'Evwaf} wan va avraTTOKpi8Ef 
aTTOTEAEaµanK6TEpa an<:; rrpoKAf/aEI<:; Tf]<:; aA.A.ayf/<:; TOU KAfµaro<:; Ka/ Tf]<:; aacpaAE!a<:; TOU 
EVEpyE1aKou Ecpoo1aaµou. » 

EPOTHI:H: 

I:xoA1aaT£ TllV TTIO TTCtVW 0EO"fl TOU I:uµJ3ouAiou Tll~ EE O"X£TIKCt µ£ TflV £ViO"XUO"ll 
TOU av1aywv1aµou Kai £1~1KOT£pa TO µtpo~ TTOU avacptpuai O'TO q>UO"IKO atp10 KOi 
111v 11AtKTp1K~ tvtpytia. Na yivouv avaq>opt~ at axtari µ£ TflV Kurrpo (rrtpinou 
250 At~t1~). 
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MEPOI B: (50) µovao£<_;. 

Climate change is one of our greatest environmental, social and economic threats. 
Observations show incr~~-~~§ __ _jD ____ gJg_Q.aj ___ ~Y~Jag~----ai~ ... .9-nc;L_ Q.9-_~§n temperatures, 
~f~aef =i'.!J~~1ngolsnow and ice, and rising glo~~Ll'D_~~D- S~§ ___ ~v~C-Tf rs·-vei)r n"Kely 
that most of the warming can be attributed to the emissions of greenhouse gases by 
human activities. 

Over the past 150 years, mean temperatw~- ~~~.JD<:~~-c:i_s_~_g __ py _a.lmQSl.0 .. 8. 0_C globally 
and by about 1 °C in EuroJ?e. WHhouf global action to limit emissions, it is expected that 
global temperatures may increase further by 1.8 to 4.0 °C by 2100. This means that 
temperature increase since pre-industrial times would exceed 2 °C. Beyond this 
threshold irreversible and possibly catastrophic changes become far more likely. 

The impacts of climate change are already being observed and are projected to become 
more pronounced. Extreme w.e.ather~vent.s, i.n~J.!,J ding __ he.at.w.aY-.e,s, d!Q!Jg.hts_andJio.o.Qs, 
are expected to beco_~~ -.!!l_q~~Jre_g!l~Dt . al_lq_i.f!~Q~~- In Europe the largest temperature 
increases are in southen1_Europe and the A.Jctic region. Precipitation decreases in 
southern Europe a·ria-lnci-easesTnThe north/north:Wesf'This leads to impacts on natural 
ecosystero.s, .. human_h~alth and water resources. Economic sectors·:"~-such-as- forestry, 
agr_icillfure, tourism and Jiuildings~ wm--·suffer -mostly adverse consequences:···r fie 
agricultural secfor in northern -Eu.rope may benefit from a limited temperature rise. 

To halt climate change, global greenhouse gas emissions must be reduced significantly, 
and policies are put in place to do so. 

The main source of man-made greenhouse gases i~ burnjng .. Qf.fo§_aj! fuels in electricity 
generation, transport, industry and households. 

Even if policies and efforts to reduce emissions are effective, some climate change is 
inevitable. We must therefore also develop strategies and actions to adapt to the 
impacts of climate change in Europe and especially beyond, since the least developed 
countries are among the most vulnerable, having the least financial and technical 
capacity to adapt. 

QUESTIONS: 

1. Which scientific data or other evidence indicate that the earth is 
experiencing climate change? (20 marks) 

2. Why climate change is considered as one of our greatest environmental, 
social and economic threats? (20 marks) 

3. Why efficient public transportations could contribute towards reducing 
climate change? (10 marks) 
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