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KEcketAato 1 

1.1. Etaaywyri 
H rtapoUoa avcabopti ITEptita4r3avEt Triv rTpaypaToyvwµooOvn via To TpaytK6 SuorUxnµa rtoo 

cruvOn crag 28-02-2023 ornv rtEptoxn TWV TEUTKini, &Lou ouyKpoUcrcrwav 66o avakoorot.xiEc 
Kat ei.xE tog artorAEotta toy ct66KnT0 eavaro 57 ErtiPatvoviwv. H avdt0Eon Trig 
rtpavµaToyvwµooOvng \nye in atarakn Atoptoµo6 4/2024 (Apt** AtKovpatiotac: 
0)2023/49a(E14-23/3)) and, TOV Ecktrn Avaxpan Aaptcrac K. Icorripio MrtaKall..tn crag 15-03-
2024. Zug 21-03-2024 arcEo-cduNn oTov Ilporavn too EMn KaenynTn lwatvvn Xar4p/Ewpvi.ou To 
tic An 103/21-03-2024 CF)(ETI.Ko ewpacko Evnµtpwcinc CrXETIKet 1.1E rn 6tat5tKaola opKwpooktc 
EVC;JTU.OV AVOK01:0 IOU flOWT061.KEI.OU. H Cr)(ETIK6 Sta&Kaota rcpctyp.arorcotnOnKE OTO 
npUTC061.KE1.0 AenV6JV °Tic 01-04-2024. 

1.2. AVTILKEillEVO Vic npayiurroyvuogoot)vqc 
Ortwc avatt•gpErctt arn Aidactkn Atoptop.00 4/2024, TO OVTLKE1.1.1EVO Trig rtpayparovvwµocrovng 
(gay n anew-mon ora aK6X00ea Epwrnpara: 

1) AtKateAovotivTat TO Eup61.1aTa TWV avoult)aEwv TOU 1EVLKOO XrwEl.ou TOU Kpdtroug (r.x.K.) 
alto Try 1.61.ct Tn ouaTaon TWV oAiKthv TWV SELVIATWV TtOU avaA6OnKav; 

2) AtKatoitovouvrat ra EupnvaTa TWV avaAticrEwv too IEVIKOU XrwEi.ou TOU Kpdtrouc (1.X.K.) 
and) ra tkopo?tovuoi Kat Xotildt o1oixEi.a4vypa4a cOoprwang TrIc EprloptKric 
apakocruoixtac; 

3) AtKctioAoyo(vrat ra Eupnixtra TWV avcatiaEwv TOU 1EVI.K06 X111.1ELOU TOU KpaToug (r.x.K.) 
alto ra &twat KaraaKEueic rwv auyKpouo0Et.cFcbv Eru.Baravaktbv, cOopTallaktbv Kat 
niteKTpapacbv; 

4) AtKatcaoyoUvrat TO Eupripara TWV avctXticrEwv TOU rEVILKOO Xnµeiou TOU Kpecuoug (r.x.K.) 
and) Tn crt5aTaan Kat ra et&Korepa xapaKTnpurcutot TOU EX01.0U (OUNIKOVric) ti)UkrIc TWV 
1.1ET00)(111.10T1.0TCbV (mg) TWV HXEKTpauakeov TWV cruyKpoucleac(bv ap.akoCTE01)(1.6N; 

5) 1E TiKardt TriV yvol4.11TOU 04)E1AET01. TO KaTctypad)ev curio rig KetµEpEc tOctivoµcvo ontiptvng 
actictipac» («fireball») Kai I.1E nom prixavtoµ6 eK6nXtbenKE auto; 

6) Elva]. SuvccE6 n KatiOrl TOU EACEI.OU (012u.K6Vric) iJ qc TWV veraaxwart.oviw (mg) TWV 
FREKTpayaktbv Twv cruyKpouo0Etotbv apakoorot.xubv; Edtv vat, urto rtotEc ouvenKES; 

7) va ertionithvEt - urcobEika 6,Tt aiNAO NZ/EVE!. POOEL TWV EITIOT111.10V1.N;JV TOU yvtbcsEwv Kat 
TWV 61.0.TUCTC6n3E6JV TOL/ wc anintvTLKo. 

Try otato)tovnOvn arcdtv-cnon ETCI. TWV EOWTIVOTWV aurci)v Kai Tic ETILOrWaVOEK UTIO6Ei.kEtc 
TOU 0 EV A6VW 51.00109E1.c npayttaToyvtbµovac Oa TEEpaetfla OTI1V EKOE011-VVW1.106600ri TWO 
Oa ouvrakEt. Eyypacktoc Kat Oa Karaetoet voµ1.1.1wc. 

1.3. YALK6 
To UA.I.Ko TtOU artEordan artó rn rpal.11.10TEio too EkETI1 AvaKpurn via va µEXErneEi Kat va 

AnclAki urtatlin can oUvictkn Trig npayparovvwµocrOvng OTIOTUITC0VETai can ouvxEta. 
• Eric 11-04-2024 artecrrean 1.thow courier To avackspovevo crrnv Atdaakti Amoy:41mi uXuai, 

nrot: 
• To 1.1E All 2179_0).706.12/23-03-2023 iyypactio Trig AlllYN Adtptoac lIE 8 .ta "OptoµOc 

Ilpantarovv4tova-wv", n 14/24-03-2023 napayvaia TOU EitETrl AvaKpan Adtptcrac 
rcpoc tn xninKn Ynnpasia Adtptcrac Kat TO i All EMn 12/10-05-2023 gyypacOo Trig B X.Y. 
Aenvcbv TOU rEVIKOU X111.1E100 too KOOTOUg 1.1E 041a: "EK0E0Eic Wrctong 5ELVI.letTWV TIOU 
EX64)8naav Karorttv too An 14/24-03-2023 kyypact.o too Eiterciou Adtptoac" 

• To pe All Emn 27/30-06-2023 eyypacbo Trig B X.Y. A8r1V(.;)V TOU 1EVI.KOU XtwEiou TOU 
KpetTouc 1.1E 04ta "ArtavrnuEtc cre cpwintiaTa too EckETEI.OU Aaptoac" Kai To 1.1E All 
110/27-6-2023 gVypacto TOU Eit•gtn AvaKpan Adtpusac 

- - 



• To µE An Emn 30/28-07-2023 ;!.yypot o trig B X.Y. AenvWv rou 1EVIKOO "IpEIOU TOU 
Kparouc 1.1E etpa HATIaVT11Gri GE Epthrnµa TIOGOTLK07101nOTIc uXoXiou tai µE TO alto 
25-07-2023 µnvuµa nXEKtpoviKoo raxuSpoµEi.ou TOU ALKa071K015 npayµaroyvthµova 
AnootoXou BaotAaKou Kai n arca 28-07-2023 outdo/Trion csE auto 

• To pE An Emn 43/13-10-2023 ilyypail)o trig B X.Y. Aenvthv TOU IEV1K0ii )(ripEtOU TOU 
K0E-mug µE Otµa "Anootan avrtypactowv npwroyevthv 5E600VWV" Kal TO pE An 
169/13-10-2023 tyypactio TOU Eotin AvaKpurn Aapioac 

• H p.c An 136/7-8-2023 napaygMa npoc Tn Xnµixn YnnpEcila Aapicsac, Toile An EMn 
30/18-8-2023 gyypcal)o Trig XnµiKng YnnpEoi.ac Adpiciac µE ep.a "An LP n AELyµarwv nou 
ack.opoOv GTO GiSnpoSpopiKo suo-rOxnpot", n 1.LE An 142/21-08-2023 napayy€Xia TOU 
Ecktrn AvaKpirn Adtpioac, np.c An 167/02-10-2023 napayyaia rou E4)Ern AvaKpurn 
Mots:mg, TO pE An Emn 39/05-09-2023 Eyypactio trig XnµiKnc YnnpEolac Aapiciac pE 
Oiµa "AciyµataniDia nacrrnpiwv nou ail)opoov pro cnonpoSpoµuai Suoroxnµa" pE 
GUVrippiVa TO µE An 1019/21/1-K/31-08-2023 Eyypaci)o tou -Willa-cog Tpoxaiac 
Aapioac Kai TO ono 30-08-2023 µnvuµa nXEKtpoviKo6 taxuSpoµdou, ri pE An 173/24-
10-2023 napayyEXia TOU E4leT11 Avaxpirn Aapioac, to pE An Emn 48/02-10-2023 
Eyypactio Trig XnµiKric YnnpEoiac Adpiciac p.c eiva "Armor°Xn npwroK6XXou 
AElypaTOXiliPiac KaraoxEµivwv TIE LOTripiWV", TO arra 03-10-2023 anoSELKTI.Ko 
napa5oonc-napaXa13nc, TO pE: An Emn 55/26-10-2023 t yypact.o trig XruliKnc 
unnpEoiac Aapioac µE Otµa "Anocruan npwroKok\ou AEiyµaroXntVac 1-14/25-10-
2023", to p.c All 1019/21/1-pn'/28-09-2023 kyypacko TOU Tµnµatoc Tpoxatac Aapiaac 

µE TO pE An 9001/13/1909-e/30-09-2023 t yypaito TOU Tµnµaroc 
EyanµaroXoyiKthv EpEuvWv Aapioac, TO pE An Emn 51/22-11-2023/16-01-2024 
Eyypc143.0 -mg B X.Y AenvWv µE Otµa "Mk:Fag Ektraong 5ElypolTWV /IOU Oin4)0110aV 
Katoniv TWV pE An 136/7-8-2023 Kai 142/21-08-2023 EyypOwv TOU EckETEIGU 
Aapiciac", TO pE An Emn 42/13-10-2023/21-12-2023 yypci.(1)o plc B X.Y. Aonvi.bv 

"EkegGEic Ektrotang saywiTwv KataaxElAbwv IIELGTrip(WV TIOU EX0erlOaV 
Karorav rwv pE An 136/07-08-2023 Kai 142/21-08-2023 Eyypackwv rou atiEreiou 
Aapioac" 

• To 1.1E An EMn79/30-01-2024 tyypacOo trig EA.Y.T 0EocsaXoviKric µE Eltµa "Aia1343aon 
Xoyw appoSiornrac", TO pE An EMn3/7-02-2024 yypotO TOU Autotaok Tµnµcrroc 
XriplKOTEXVI.Kric Aa0p0X00.0U pE eoot "Anâviro ac yypackso -mg EXEyKrimic 
YruipEcnac TEXwvEiwv 0Epow\oviKric", to pE An MOEKA A115900EE 2024 EMn/08-02-
2024 Eyypacpo rou A' Tµnµaroc tnc ALEUeuvang AaoµoXoyiKWv 0Eµarwv, EiSuabv 
Ka0EGT6JTWV Kai altak\ayLbV Kai n µE An 11/23-01-2024 napayyaia TOU RIAU' 
AVOtKplTij Aapioac. 

• 1°1 nA 'Wm 6 A- ---------- -K-E0r1 npayµccroyvwµociovng TWV AMSGTOXOU BotaikiKou Kai 
EraOpou MnarOnouXou Kai oi acne) 21-08-2023 SiopethoEic Eni tng axe) 19-06-2023 
EKOEGilc Ttpaypurcovvwpaiivric; TWV KK. AlloOTOXOU Baou\etKou Kai Ircuipou 
MnatOnOUAOU 

• To pE An 1898_0.706.6 tyypacko TOU AvaKprriKoO ipackEinu trig AlnYN Adtpicrac pE 
eEpa "YROPOM "EKOEGric ATarjc AUT011) lac" 

• To pE An 5785_CD.706.7/06-07-2023 tyypactio rou AvaKpitiKoU IpackEiou tng AlnYN 
Aapiciac 1.1E etpa "YITOilan luiiraripwparialc 'EK0Eong Autotpiac Kai AiEpEuvriong 
Arru.bv nupKayiac" Kai n pE An 12/23-03-2023 napayyEXia TOU E4)Ern AvaKpern 
Aapioac 

• n-LVTEOXIVITIKo UALK6 Kal aVdti\UCFri Soo 3IVTE0 TIOU aTIOTUTILbVOUV try poyKpouon GE 
Kapt 

• H µE An 97/12-06-2023 napayydda TOU EcIATI1 AvaKpurn Aapioac Kai TO pE An 
33052/23/T10/12-06-2023 tyypacim Trig Hellenic Train - AvWvuµn EiSnpoSpopuxn 
EraipEla 

- 2 - 



• "Evruno -mg Eraipciac Bayer pE ra xapaKunpiariK6 TOU EXainu a0u.Kovng 
• A£AT1.0 AE6optvwv AackcaElac EXcaou aiXiKovric 
a TEXV1Kal XapaialplOTIKa MEraaripartaTn HXEKrpetpakac 
• tyypoRtio pE rixXo "HXEKrpoviKoi. µErarponci.c 10:3X60c GE a16ripoopop1Ktc Eci) apppytc" 

• Eric 27-05-2024 µtaw nXErcpovidic caXrIXoypacki.ac aTIECIT6U\11 TO 1.1£ An 384.2413/27-05-
2024 tyypacko Trig Hellenic Train (pc rot auvriµµtva auroU arnv yEppaviKri yXthaaa) 

• Inc 31-05-2024 raxubpopiKthc auµnAnpwparixo uXiKo Kai auyKEKpipiva: 
• H arca 28-02-2023 tx0Earl auroil)i.ac TOU A/B' MnappnoOrn rou A.T TEpnthv 
• To 1.1£ An SieMo Gr./OUT/0331/1.3-12-2023 t yypacko -Eng Siemens Mobiliy AE 1.1E e a 

"Aia13i3aari cnio-coXric Siemens Mobility GmbH" i./E OUV11111.1£V0 tyypacko arta 12-12-
2023 plc Siemens Mobility GmbH, auvraxOtv arnv ayyiu.K6 auvo6Eu6µEvo arta 
ETTICIrl pal µErackpaari, l.Iai pE TO pE An SieMo Gr./OUT/0321/16-11-2023 tyypacko roc 
Siemens Mobiliy AE 1.1£ 0£11a "rlapayyaia-168/2023" Kai to arca 17-10-2023 piplupa 
riXEKrpoviKoO raxu(SpopEi.ou µE Otpa "UTE' api0p. 168 napayyala Kai ETII.GUVUTIT61.1£Va 
aurnc" Kai n 11E An 168/11-10-2023 napayyaia TOU Eci)t-un AvaKpirn Adpioac 

• To pE An SieMo Gr./OUT/0349/09-02-2024 t yypacko Trig Siemens Mobiliy AE 1..1£ Otµa 
"61.41.13aan carman-nick EnicrtarIc Siemens Mobility GmbH" 1.1£ OUV111.11.160 gyypotcbo 
am!) 08-02-2024 inc Siemens Mobility GmbH , auvraxetv arnv ayyXiKei auvo5cuopEvo 
ano ERIOnl./11 pera4)paari, Kai n 11£ An 8/15-01-2024 napayyala TOU Eito£T11 AvaKpirn 
Adpiaac 

• Aaria OUVT6P11011c TWV 'pithy EpnXEKopEvwv riXEKrpap.akthv 
• OwroypacIA.Ec TOU1.1.£T010X111,tatioTrj Trig £711.11aTlKng apakoaroixiac IC62 
• AEXria L1E6oµtvwv Ci(34)01.X£1.ac TOU Ct#06 TCOU XP1101.1A071016011KE KaTa TrIV KaTaGPEOn 
• To (ma loUXio TOU 2023 nopialia atbripoSpopiKoO cauxiiµaroc 28.02.2023 arri nEpioxn 

Euayy€Xiapoc Aapiaac Trig ETUTPOIIIjc A1EPEC/V11(311c AVEkaPTI1TWV Ilpayparoyvwp.ovwv 
OiKoycvEithv 

• H arca 04-01-2024 71130KaTapKTIKI) TEXV1K6 £KOECF11 0)(ETIKa. 1.1£ t pEuva CarIV Ref:m.0v) 
KouXoUpi aro xthpo 4)Cdtakric .rwv auvrpippithv °Tic 15-16 NoE43piau 2023 Trig 
ETEITPOTOcAiEpavnang Avekdprrytwv flpayµaroyvwpovwv 01KOVEVElLiN 

• To (ma CDEI3pouapio rou 2024 nopiaµa ai5npoopow.KoU cauxnparoc 28.02.2023 arii 
nEpioxn Euayyaicrpoc Acitpiaac rqc Enirponric AicpcUvriang AvEkapirgwv 
Ilpayµaroyvw1.1,.VWV 01X0y£V£1.1:0V npoaKowaetv (Mc 22-02-2024 

• To arta CDEPpoudpia TOU 2024 nopiapa aionpoSpow.KoU cauxnparoc 28.02.2023 can 
nepioxn EuctyyEXiatioc Acipioac Trig Entxpomjc AiEpaivriang AvEketp-untwv 
flpay.taioyvwp.Ovwv 01.K0y£V£1.1bV npoaKoptaetv OT14 28-02-2024 

• H coTo lavouotpio 2024 rExv1K6 £Ke£011 TOU K. AVM:F[61010U A£6£ 
• H COTO 01-12-2023 rExviKri t KOcan npayµaroyvwpocnivric TWV KK. ItuXiavoii Kai 

NiKoXdou KaKapoUxa 
• H arca 19-01-2024 aupnkipwpariKei rexviK6 t KeE011 npayparoyvwµoaiwric TWV KK. 

EruXiavoo Kai NiKokiou KaKapo6Ka 
• H alto 08-02-2024 OUVOTtT1101 TEXVI.Kel £K0Eari 61.01.711.016KSEWV TOU K. 130101A£10U 

KOKOTCY6Kn 
• H arca 18-02-2024 TEXVIK6 £Ke£01-1 K. TOU BaaiXciou KOKOTCraKr1 
• H arta 07-03-2024 EiSual GUI.17TAINIWIMITI.K6 T£XVI.K6 aKe£011 IOU K. BaaiXEiou KoKoraaKn 
• H arta 21-03-2024 Ei5iK aulntXnpwar1Kfl TEXVI.K6 £K0Eari No2 (Tamil) TOU K. 

BEM a€1.0U KO KOTGa. Kr1 
• H arca 13-05-2024 ailKalp07101.111.1£V11 TEXVI.K6 £K0£011 TOU K. B01.01.X£1.0U KOKOTOdual 

• lug 04-06-2024 µtaw nXacrpoviKeic cOariXoypackiac TO 1.1.£ An Emn 12/09-04-2024/31-05-
2024 t yypaci)o rig B X.Y. Aenvthv µE etpa "EkEraacic 5Etyparwv nou EXOOnaav Karoniv 
TWV11£ An 122/26-3-2024 Kai 173/05-04-2024 £yyPacl)WV TOU Ec1)ErEiau Aapiaac". 
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• 1Tic 18-08-2024 µtow hAEKTpoviKric aianXoypaclAac Ta auvriuutva cao pc An 
384.24.13/27-05-2024 tyypactio Trig Hellenic Train u€Tackpaaueva Erti.ahva airy EXAnvudi 

yiaboaa. 
• tiç no 6u,.aw n,%cicupovuotic ctUr9019aVac n TExvio iKeEcyn IOU K. Yves Carton 

rtou ouvidx8hKE via Xoyapiaapo Thc Hellenic Train. 
• ITic 30-09-2024 uiow nXEKTpoviKric akIthitoypactliac n yvwuo66Thah TOU KaOhynTri Faisal 

Khan. 
• Inc 01-11-2024 i.thaw nitEKTpoviKeic cOvihAoypaCac n arta 24-10-2024 KeEpri IOU 

TEXVIKOO auµ13o6Xou K. AX1AX£a MIXOTIOUXOU. 

• Inc 31-01-2025 µtow riXEicupoviKeic cularlitoypait.lac 
• To uE An Emn 25/30-08-2024/13-01-2025 iyypactio Trig B X.Y. Aer1V(bV 11£ 0£1.1a 

nEkET60£1.c 6£1.yllaTWV cow-cept.Occitiv6uang Bayovioe 

• To 11E An Emn 13/23-04-2024/09-01-2025 t yypaci)o Trig B X.Y. AellV6A/ 1.1£ Otpa 

"EKOicsac cketaang octypercwv 110U EX60011GOIV Karontv TWV pc An 180/11-04-2024 Kai 
193/17-04-2024 Eyypotizinov TOU al)ETElou Aapicyac" 

• 131.vccoXrirti1Ko uXLKo ano Try 61.eXcuon nig Evrtopwric aucOo-coixiac arta Thy 
AutToKapuot 

• To 1.1£ All Emn 19/12-07-2024/15-11-2024 tyypatio Trig B X.Y AerivCov 1.1£ eiµa 

"11000-ELK& CiTOIXELa kuXoXiou Kai TauTortoihon dyvwo-cric oucJiac" 
• n ure apieµ. 263481/24/20-12-2024 yvwpo6o-man Via Trl X111.11.0 aVeaU011 6Etypetrwv 

citai.ou at/Nilo:Syr-lc cola TO f£V1K6 Xr11.1£1.0 TOU KpaT014 Trig IKX4ortouXoc X.  & 11A EE 
• TO flapapThuot 3 TrIc Enuccuportoirwitvng KeEang (15/5/2024) TOU K. BaGiAELOU 

KoKOTO6K11 

• n (me) 28-11-2024 EKOECM TOU TEXVIK06 CSU giotAou K. AX0a£01M1)(67tOUXOU 

• n arta 12-01-2025 iKeEari TOU TEXVIK0t) CIUµPoOkou K. AX1AAEOl MIXOTIOUXOU 

• n ctrui lavoudpio 2025 T£XVI.Kri iK0E011 crtavakioXOynang anotacapaiwv ektiaaric 

6c1y1thiwv TOU SuaTuxelliaToc TWV TE11111.iN alto TO 1-£V1Ko X1111£1.0 TOU Kparroug TOU K. 

NiKoXaou Kapvar3ou 
• ITic 03-02-2025 uiow riXEKTpoviKhc culariXoypackiac n arta 03-02-2025 CLITI1Or1 TOU K. 

Ma urizio Ca potorto. 
• lug 04-02-2025 µkm nitEKTpoviKric cuVuiXoypaclAac TO 11£ All EMn 17/25-06-2024/03-02-

2025 tyypacko Trig B X.Y. Aerivc;Jv tc etua "Exetcyfic EVTaang 6Ewuthwv Rou EX644)9haav 
KaToTtiv TWV 1.1E An 231/21-05-2024 Kai 281/28-05-2024 Eyypackwv Tou RbETELou Adpicsac" 

• lug 14-02-2025 µtaw nikeicrpovudic cuUriXoypacklac arturcdari n ano 16-02-2024 £KeEarl 

TOU Ap. Paul Jowett OXETI.Ka 11E Thy mpoarich Kcu ekduawah nupKavuic TEOU T[pOEKULPE arta 

a15npo6po11K6 CaoXIIIICt KOVTet OTOV EUayVEXICIllo Inc Adtpiaac Ong 28- 28 CDEPpouapi.ou 

2023. 

• Inc 20-03-2025 pow hAaapoviKk cOariXoypaCac ancaTaXhaav 
• To 1.1£ apieu.rtpwr. Emn 51/22-11-2023/16-01-2024 evypcul)o Trig B X.Y AOhvibv 1.1£ 

0iaOEKOicnic ckitaaric Saypercwv T1OU EX6(1)011CF0tV KaT6ITIM TWV UTE' otptep. TfpWT. 

136/7-8-2023 Kai 142/21-08-2023 cyypdi:Owv TOU E4k£T£1.0U Aapioac» 
• TO pc apiEhiscpwi. Emn 13/23-04-2024/09-01-2025 tyypcubo Trig B X.Y Aer1V(.;JV 

Otua <<EKOtoeic ektiacyric 6fiv1ertwv mot) EX6(1)9rICSOEV KaToTILV TWV ureapieu. 
npwr.180/11-04-2024 Kai 193/17-04-2024 cyypackwv TOU EctIETELOU Adtpioac» 

• aria To pie apieu.npwT. Emn 17/25-06-2024/03-02-2025 tyypact.o Thc B X.Y Aenv(j)v 
uE Okua 0EK0kiE1c Ektracnic 6EivuaTwv 710U 0014)0110CW KaToTCLV TWV un'apiev. 
npw.c.231/21-05-2024 Kai 281/28-05-2024 Eyypeukcov TOU EckErciou Alipt.oac» , 01 

EK6£0£14 £keTaalic 7TOU ackOpOliV TOE Sciyµcaa 1-19 

• TO 11£ api0µ. Ttpw-c. Emn 23/29-07-2024/08-01-2025 yypcuko Trig B Xhuimic 
YrtripEaiac Aerp.gbv uE etua 0EKetccE1c EV-tactic Sayudawv TIOU EX6(1)0r1001V KaT6TILV 

Tou un' apieu. 376/26-7-2024 Eyype4ou TOU EcI)ET£IOU Aapiaac» 
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• lug 26-03-2025 1.thow nXEKrpoviKeic ak\rilkovpackiac TO 1.1E An 157 Nivpackei rou Ecktrri 

Avaxpirn AaplOac, GXETI.Kat tqv 711.07071611011 Trig vvrioiorrirac TWV 131.VTE0 KOTOVO0411c 

Trig qmopiKng apakooroixiac 63503 am:5 rig oeipaygg FIXarat.ubva Kai TEIDTWV. 

• iiç ni n 4 ?n9c---------- i.taw riXeKrpoviKelc a?iiiriiiovpacOlac ra 131VTE0 710U O1IC1KOVOUV TT/ 

61AEUOr1 Tqç Ei.nropuoic auakooroixiac 63503, va(illE rig tE An 3022-21-8925_4/27-03-

2025 Kai 3022_21_8925_5/27-03-2025 EKOtaac -mg AiEoeuvong EvarwtaroXoymbv 

EpEuvthv 

Ilipav TOU UNIKOO ITOU OTICOT6X11 arta TOV E4MT11 AVOKOlTrj Aapioa.c, xprioiuomoulenKav 

6nuop1EooE1c Trig SiEevok Eniorripovidic 3ir3Xiovpa4iac OE eivara irou Oa imopotioav va 

CSUOXET1GOUV pipoc TWV EUO111.161TWV TWV avaA6oEwv TtOU TtpavuaronoineriKav OTO feviKo 

Xnucio TOU KO -mug OTO ractiata Trig biepEUvrioric TOO rpayiKoU GU 1.1136VT0c pic TO avTLKEIIIEVO 

Inc ripayparovvwvooOvric. Oi o-xErtithc nrivec ava44ovrai wç naparcommec crag oEX1.5Ec Trig 

avactoopac. 

1.4. Auipepwan Trig AvacOopetc 
H avaopd REpitxEi ra Ong 

1. Eioaywyn 

2. llopivEc IckaipEc 

3. 'EX= laiKovric 

4. YE•povoveivepaKEc — IlpoIovra KaoorK 

5. Anavr tiCrEic GTO EpWTniia-ca 
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KEct•eaato 2 

2.1. CDuctu 
H (1)(A/Clet i ri KaUorl givai ouvnOwc To aTIOTtX£Crila Vic ay-Opal:n-1c Kauoiliou Kai oguvovou 
TWO auvougovrai GE KaidulariXec avaXovigc Kal OE µia TErwri Ggpµotryrac. H KaravaXwon EvOc 
uXiKoo ano pia 4)w-rid Elva' µia xripiKei avri.6paon Guy onoia q egpµctivoµEvn ouoict 
OUV6U614Ta1 oguyovo. Ilapdtvg-cotiOgpµornra, 4)wc, KaTIVoc Kal npoiov-ca Kaooric. H 4)WT1.6 
eimai pia noXiinitoKri biabiKaola nou nEpu\a1136vg1noUgg cOarlAgnibpaogic µgtago xrip1K6)v 
Kai itiUOLK6JV Stgpvacnti)v. H Ka0aprj napaywyrj 0Eppointac anti µia nupKavia nEpulka436vg1 
Too° av-a6po.ogic napaywync egpµo-unTac Opo Kal avrioptiogic anoppocknoric Ogpµointac, 
pe ngpioaorgpri egpµourca va napayucti am!) 6,ti anoppockacti. ATIalTEiTal Evepvaa IE tri 
µopcOn egpµotricac: 

1. ha -my napaywyn ati.abv Kai agpi.wv µE egaTilion r anocf6v0Eon orgpabv Kai uyptbv. H 
npayptariK6 Kao0T1 OUVneWc TIE01/141136VE1 agpict r atµotic avaµeµwµevoug GTEVa 
µopia oguyovou. 

2. ha Va EVE0y0TIOLTICTELTa µevict TOU oguyovou Kai TWV COCIAEKTWV aTOWV (IE OUV6Ua01.16 
µENO rouc, EKK1VCoVTac tci Iua xnl.t1Kñ avTispaon. 

H TWOoTtiTa evgpvgictc TWO aTtalTEiTal yia Toy npoarion Kationc noudiagi orwavrith. To 
u6povovo µnopgi.vct ctva(1)X€v€1. arta µtxpooKoniKok oniverjpgc r otithilinopgi.vct ctvcolagyEi. 
ano OTaTlKo TIXEKT0101.16 TWO napavErcti KaOk Ta agpia i 01 =poi EKKEVWVOVTal arta 
ctywyok OTOV agpa. 'AXXct uXiKa, OTIWc TO 61)(XWOO 11£06V10, anat.-cam tom) pigvaXgc 
TWOOTTITEc Evkpy€Lac yta vct avaclAgyoUv TWO .teinKtc cl)opic egwpooviai kr) giglAgruct. 
01.13acrixec cOu\riXgro.60toEiciAictc (1)wridc µE TO nEpt.136.XXov Trig aTtE1KOV[40VTa1 OTO ZVI pta 1.1. 

-1 > M  1 /111'. Of-lame Qi"oss 

1Xnµct 1.1 Aidt.vpaµµa KaioµEvric gnickivgiac 

AUTO TO araonouiµevo µoviiXo µLac (OXEyollEVTIc ETticl)dvactc 6gixvg1 Tubc q pot) TWV aTOWV 
Kctuaipou Sicaripthai µE µgrackopot egpµorricac alto -En cf)Xoyct ornv gn14)6.vEia. 0 µivicrcoc 
puOwic KaUoric (61") EITITUVX6VETal OTOIV grarguxeet pia Kardotaari o-Taegpnc KaTaGT01011c, 
oltWc EKcPpggrai µE Toy amiXoueo TUrco: 
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ouvriOtotEpo va ripooSiopOvtaita xapaKtripiotiKa aVaCIAEktic TWV E647XEKTWV OTEp v cog 

ouvaptrion pig EniPaAXOµEvng pong eEpµotntac. nogTtEi va orThEiweEi. oti autoc 0 tintoc 

aVaCIAEkric analTE1 T71V napouota [twig Porieritudic Tylyric a.vacIAEkric. Etnv 7Tpakil, Ol 
TuXotiKic eEpµoKpotatEc avdcpAEkrIc TWV OTEGEWV EltripEgOVTal Cato -01V KiVqoq TOU aepa, TO 

pueµo Otpµavoric Kai TO µEyE0oc Kat TO oxnp.a trig KX1.vric Kocuoi.µou. ha TO Xoyo auto, ta 
1.1ETGO6 µEva xapaKtrIpLOTIKet ava4XEkiµotritac Evoc OTEGE06 Ekaptthvtai anal in 
ouvKEKpnikvn 60K4Inc 710U xprioiµonoiEitai.' 

20 

2 
0 40 80 120 160 200 240 280 

OEN.toKpacy[a (°C) 

Nict•ri 

KaiimAn thong ariabv 
(ply iicrra Kopeogivwv arp.Wv- aipa) 

tviapecckxoyec 

AvaclAiWa 
it iviata ariic;Jv - 

aipa) 

Avw 
Opio (U) 

AutavacbXEkn - 

Kati° 
Opio (L) - 

20 

10 
8 0 

6 ti 

4 <1 

2 -3 

.8 3 

.6 
-w 

.4 ›-
n 

TL IT 
I - I I AI T 

Ixrjµa 2.2 Aicitypaµµa avackAEkiµotritac - tactic atµthv ouotnµatoc atµthv - agpa GE 
61aCOOGEc eEpµoxpaoi.Ec Kal atµoackaipiKei 711E011 (yia K-SEKetvio) 

2.3. 'OpLa AvacPtEkLp.orrirac 
'Eva EOcOXEKto atm pinta Kaooiµou Kal 0416WTIK06 Eivai auto TIOU, oTaV aVa0EyEl, ea 
61a6WGEL Tn cpitoya rttpa ano try Eni5paori roc rtnyric ava4)XEkric. '0Xa ta E64)XEKta agpia 

Kai 01 Et:KMEICCO1 =poi uypthv r OTEGEWV axotia-cOuv E64XEK-ca plyilata GE TtEptopioµgvo 

EOpoc E64AEK1WV OUVKEVTGWGEWV, avaAoya liE Tr) (3EpµoKpaoi.a, TrIV 711E611 Kai tri 416On TOU 
0416WTIK0o. ot. KpioiµEc ouyKEvtpthoeic Kaualµwv that yvthottc wc opia avad)XEkiµotritac 

opia EKpnKTI.K6TriTac TOU auatewaroc Kai opi.Ovrai cog TO COTWX6 GE Kaksiµo 6 KaTWTEGO 
opio (L) Kai TO Ta013010 GE Ka6011.10 aVWTaTO opio (U). Auta ta opia that ouvnewc GE 
EKaTOGT1ala avaAoyia ayKou Kai avackipovtat ae opoiovEvn €64)XEKTa i.tiviAara aTI10 - 
okE15w-c1KoU. AE6opevou On ta apla aVa(1)X011-16TriTac ITOlKi?v\OUV aVaOya µE in 
(3EpµoKpacria Kai 6E6oµtvou On 0 0)(711.1aT1Glloc atµthv EvOc Kat:J(7410U GTIV uypnr GTEGE6 
TOO KaTaGTaGn Ekaptchai GE iiEvetko I3aei.tO aTto Tr) eEpµoxpaoi.a, ElVal xprjaiiio va 
KataaKEuaaT€1. va Sietypamia ouyKr.-=..vtpwanc-0EpµoKpaciac avacI)Xekiµotritac TOU tonou 

Arthur E. Cote, Editor-in-Chief: "Fire Protection Handbook', 20th Edition, Volumes I and II, National Fire 
Protection Association, Quincy, Massachusetts, 2008, ISBN: 978-0-87765-758-3 
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• 1116axac CDw-cuic (Jet Fire) 
H 'moan Ouxthv TIOU 
Exitoovrat ano tva avowua 

lic IlEYdarl °PIA. 

• Ai.iivn (Dunk (Pool Fire) 
H KaOwl uNixoti TIOU 

£katill4Ta1 am!) o-upd)ua 
uypoo 

• Floptvri Pai.pa (Fireball) 
Mia itupxayia, TIOU Kai.vEtai 
apKETa vprivopa dJOTE 

KaiouEvn 1-iga va 
OVUllgi/VETal OTOV atpa cog 
vt.ckoc r ocimipa. 

• BLEVE (Boiling Liquid 
Expanding Vapor Explosion) 
'Exprgri 6LovicoOµEvou 
vicbouc atudw itou 
6nutoupyoUviai. pato 
13pap1io uypoo. 
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5ia51.5ovtai paKpia anti TO KeVTGO TOU V&I)OUc tirtopotiv va oanyncrouv GE EKTETalltVEc 
riiéc CE tia Eupela neptoxn. 01. Kaeucrcepnceic avii4XEkng ano Eva twc TL VIE Xenia 

OEWOOUVTal 01 RIO rtieavic yia rtpolanan tKpnkng ved)oug aip.wv, av Kai tXOUV 
iEKllflplwOci Gr11.1aVIlKet neplOTaTiKd KGOUGTEGnaEic avad)Xekric tom xat.inXtc ciao Xi.yot 
5Eutep6XEnta Kat 1.1EyaAirrEpec arta 30 XETUTOt. 

• TIATOV, va i.tepoc TOU VgC1)014 71pgliEl va PpiaKEtai evtoc tng rtepioxnc ava4)Xekii.kruntac 
TOU UX1K06. 'Eva vect.oc attAbv Oa t)(El VEVIKal tpeic nepioxtc - 1.1.111 TIA060111 TtEpl0X6 KOVTa 
($TO 0111.1E10 arteXeueEpwanc, iiia 4)-cwxn nepioxn GUN docpn TOU vtd)oug Kai Ina rtepioxn 
petakti -mug nou &mu evtoc twv opiwv avaciAekiwitntac. To n000ato TOU voug atpubv 
GE KOLOE 1IECIOX6 7101KailtEl, avaXoya 11E noXXotic 5t.a4iopet1Koiic napayovtec, 
outirtepacti.43ctvopivou TOU TOTCOU Kai trig noao-cntac TOU UXIK06 nou arteXeueEpWvetai, 
trig niectric Kat& T11V arteXeuOtpwan, TOU t1eye0oug TOU avotywctoc EKporIc (oXoi -mug Opoi 
TIOU actiopotiv atry rtnyn trig exponc), TOU PGE4106 nEpiopicrpoti IOU vEctioug Kal IOU 
avet.tou, trig uypaGiotc Kai alawv llEplflak\OVTIXWV ETEITITWGEWV. 

• TE-captov, ta anoteXtopa-ca tKpnky nou npoKaXotivtai arta eKpnkeic VE4x.bV attithv 
KaOopi.Ov-cat. an6 -Env -cavity°. 5ia500ng inc 4)Xoyac. "Octo nto ypnyopa ala&SETal 11 

Xoya i.tEow TOU El4XEKTOU ved)oug, -coact ut.kriXotepn Ga that. n UREOTELEG11 GTO veckoc, 
yeyovoc TIOU ea auknoei ta eKpnrctKa GROTEXt01101Ta OW alto TO vtd)oc. Auto on vaivEl on 
o tponoc 5idt5oong trig ctiXoyac E[Val noXii arwavtiKoc. rEVI.Ket, 0 tponoc 5iet5oang Inc 
4)X6yac Oa thai iiia ypnyopn avadAekn (deflagration). Yno ekaipetiKec ouvenKec pinopei 
va ouI43EL tKpnkn. 

Otav n avecd)Xekn aup(3aivei GE Eva einf)XEKto vect,oc GE 11p411.01, n (0X6ya Oa apxiaei va 
5ta51.5E-cai paKpia alto TO ontieio avackkeknc. Ta npoiovta Kai:Kyr-lc 51.acrcEXXovtai 
rtpoKcOubvtac pon pi-coop-Ed arca in cl)Xoya. Apxixd autri n pon Oa EiVal OrCOWT6. Yno atpwitc 

GXESCV G-cpuicc ouvenKEc, 01 TaX6T11TEc (1)Xoyac ytaKGV0V1K06c U6poyovocvepaKEc Etym. -nig 
t akric TWV 5 Ewc 30 m/s, 01 07101.Ec E1V01.1 TiON6 xal.inXec yict va npoKaXEctouv ani.iavtudi 
urteprtiean tKprikric. Vito autec tic ouvenKec, 5nAcc5n EaV 0 puOvoc Kationg SEV EVTGOEi, TO 
vecl:loc ati.g.bv ccraciic Oa Kccei Kai TO yeyovoc nempacketai wc veyouln nupKa.v.6.. 

2.7. Ta BacriKa Itotxeia trig AKrivoi3oXiac trig Ourriac 
'Meg 01 nupKayitc EK7d1ITIOUV 0Eppikn aKtivo0oXia. Kara in vovteXonoinan trig OepiiiKng 
aKtivoi3oXiac ano nupKaytic nou act)opotiv Et4XEK-ca uypa Kai ctepia, n ctiXoya ouvnOwc 
avartapiata.tai wc Eva arao yEWIIETOIXo 0)(1111.1a (KWvoc, KEKAllAtVOc 1O5X1V6p0c K./tn.) T1OU 
EKTEtIME1 arc1vo[3oXia ano -Env enicl)aveui tou. H aKoXouOn ekiowon xpnowonoiEltai o-cn 
ouvexeia via TOV unoXoytowi -Eng iv-racing trig OeppiKric arc1voi3oXiac GE ono1a5nnote 
auyKEKpilievn Otan "a-cOxou" Ew ano in 4)X6ya.4,5,6,7 

q, = qs • F • r (2) 

onou: q, = pon 0EpiliKng aKtivo0oXiac TtOU lip0071171TE1 GTO GICX0 Xoyw trig OEO1.1110c 

aKtivol3oXing rtou EKneknetai ono -my ruipivn actxtipa, kW/m2 (Btu/(h•ft2)) 

4 C.J.H. van den Bosch, R.A.P.M. Weterings (Editors): "Methods for the calculation of physical effects — due to 
releases of hazardous materials (liquids and gases) — 'Yellow Book'", CPR 14E, 3r4 Edition, The Hague, 2005, 
https://publications.tno.nl/publication/34634119/Q1Kv78/TNO-2005-yellow.pdf 

5 William E. Martinsen, Jeffrey D. Marx: "An Improved Model for the Prediction of Radiant Heat from Fireballs" 

1999 International Conference and Workshop on Modeling Consequences of Accidental Releases of Hazardous 

Materials, San Francisco, California, September 28 - October 1, 1999, 
https://proceedings.aiche.org/conferences/internatona l-conference-and-workshop-on-modeling-and-
mitigation-consequences-accidenta ng/paper/improved-model-prediction-radiant-

heat-fireballs
6 R.F. Cracknell and A.J. Carsley: "Cloud Fires - A Methodology for Hazard Consequence Modelling", ICHEME 

Symposium Series No. 141, 1997, pp. 139-150, https://www.icheme.org/media/10325/xiii-paper-13.pdf 
7 TNV BLEV (Fireball) Theory Review & Validation, 2023 
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To (3113M0 TOU Center for Chemical Process Safety (CCPS) TOU American Institute of Chemical 
Engineers, Guidelines for Evaluating the Characteristics of Vapor Cloud Explosions, Flash Fires, 
and BLEVEs, npoteivEitrw aKoXouen napctiViayn TWV Kavovwv TOU Roberts. 

H Eiira€Kot.iEvti i.iaa Loot:rum I.1E ifl iicta Thou anEXEueEptiwEtai, Eav n aS1aBar1K6 
avetclAEkri UltE013011VEl TO 1/3. 6,1014)00ETIKO, n Ei.inxEKokEyn Met@ 100OTal TO 
TpinMaio Trig aSictikraKk ava0Ektic. 

AuTri n napak\ayei TlapiXE1 ra ruo ouvrtiptirixa ClITOTEXiallaTa, 6E601.1tVOU oT1 n 1101 TOU 
KOLU01.110U 710U 13641 atriv rtOpivn acklipa netv-cot ioothai r unepiktivEt. Try II006TrITO /IOU 
unoXoyRE-coa tE onoiabeinorE ano tic d0v1Ec 66o iiECto6oug. 

2.8.5. EKnEgnewEvn 0Epituai AlcuvolioAia 
01 Ek1GWOElc yict TOV unoNoyiapo EKTIE1.171611EVIN 0E01.11.10)c OIKT1V0130X1ac (SEP) ouvrjewc 
OUGXETIOUV Tr1V SEP 1.1E TrIV 7I1.£011 OTO 50XELO tn omiyi.tñ inc tKpnkric. AO° veeo6oi 
xpriat.ponotointat.EUptwc. 0 Roberts avincukE rtiv aKoitoueti Eklawon, n onoi.ct npof3Xbmi to 

inc ouvaiKtic bictOtaiiitic I3E011110)c EVt0yElac TIOU EKTEilITIETal alto TrIV 71601V11 
atImipa. 

f = 0,27 • p"2 (9) 
onou: f= KXO0110 eEppornrac TIOU aKTIVOI3OXELTal, 06160TaTO 

p = Taxon Siapptikric, M Pa 
Airboi) U710X01/10TEt TO KXotatia Trig 0E01.16T11Tac TIOU EK71417tET011, xpticripionoithai n amiXoueti 
Eki.OWOrI yia TOV unoXoyi(3116 plc EnickavetaKng eutEimoilEvng ioxOoc Trig ruipivtic acixtipac. 

f • m f • I- IC
(10)qs = n • D2 • td 

Onou: H = PJEpporryca KoRiaric (0Eppoyovoc 66Val.111) TOU Kauaiiiou, kJ/kg 

mf .H auvoA1K6 nocrotrita 6t.a0taiiiric eEppiiKeic Evtpyciac, Id

n • D2 = Enickavaa Trig n6pivrit; acktipac (0Ewp1tvrac KavoviK6 ackaipa), m2
ME nptircti pattn, n Ekiawan autr) ttlaivetai va Sci.xvEt. au 11 EIOTE1.1116pEV11 0E01.11K6 
aKrivor3oXict, q5 , that. aveti\oyn Trig wir,ac TOU KaU011.10U TCOU OU1.11.1ETtXE10T11V nopivti ocktipa. 

Dat000, thy n 6160KEla Kal n 6161./ETO0c inc mipt.vtic ackaipac EiVal Kal 01660 avai\oyEc npoc 
TI1V KUI31.0 pia 'tic IlgOtc TOU EIDIXEK61.1EVOU KaU011.10U, n SEP nou 1tpoi3XtnErai anti in 
1.1g9000 aurn thai avEkdtp-untri anti in 1.160 MU Kalil:J[110U. AVTIOETa, thy EITE n 51.61.1ET00c 
EiTE n SidtpKEia Sev Eivai avou\oyn TOU Mf1/3 , TOTE n npofIXEtPti inc SEP Oa EITIVECKSTEi cloth -tic 
cOactykc a-un 
H &an auvrierIc µi0o6oc xptiaiiionot.Ei Eviaia Eiowon nou avanti5x0tiKe anti -mug 
Moorhouse Kai. Ritchard. Onwc 4)ctivc-cai napaKecrw, napixa ladtpEati °Van piErako inc 
EK71£117161.1EVric Beppudic otKrivoBoXiac Kalincrriearic craw °Rota Siapprlyvt"JE-cai TO 60XE10 via 
nitaEic óxiiiEyailkircEpEc alto 2 MPa (r--,300 psi). 

= 2,35. p"9 (11) 

2.8.6. Oa n Tric flOpivncE4xtipac 
Ta nepiaborspa arca ra lIovmXa crcatiKng nopivric act,capac unoettouv oti n nOptvrt ackapa 
E4)dtTITETal OTO e5a4:10c, Oliaa opiolIEva xpribiiionotoov utimitercEprl eiari. ha nap6.6Eiyva, TO 
1.10VTiX0 TNO TOTWOETE1 TO Kivrpo nopivng ockotipac OE 1,5 ottai.va ridtvw catO TO i6c4oc. 

2.8.7. luvrEitEcruic OiaorIS 
0 OUVTEXEOTeic etaGgc (F crtnv E . 2) 131:101.4Tal otn yEmiErp1Kr1 axtati pErako trig riXEiac 
popVic nt'Jpivtic c4aipac Kat. Evoc ElaTtESOU crroxou nou BpinKErai kkto (ma rtiv ruipivrt 
ocktipa. ZE opicytva OTOT1Ka ilovraa, TO Sidvuoila TIOU EiVal KOBETO OTI1V EnicketvEia TOU 
OTOXOU 6€1.xvEi aneueElac OTO Kt vrpo inc TiXciac poptlmjc nopivtic acktipac. (Autoc o 
npooavatoXiat.ioc obrwei °Tic piyicrtEc 6uvatic Tipec yia TO OUVTEXEOTri eiaanc). H aK6Xouen 
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6n pioupythat anti eKve4k4tata uyptbv u&iqXoó onlIEIOU avact•Xeknc. H Rio Rpoact•can K6orn1 
IOU GXET1K06 RpOTO710U IEC (IEC 60079-10-1; IEC 2015) rtEpt.ixet 6tio oeX1.6ec )1010TUdic 
Kaeo6nynong 0)(ET1Ka 1.1E Ta EtiitIXEKTOI EKVECIAbilaTa Kai. 0 lipoTUTIOc K(i).51Kac aoci)caok 
itpcuccudic E115 Nita Try Takivollnon neptoxcbv (Energy Institute, 2015) G111.1E16VEl: "undtpxet 
iteptoptoOvn yVthall GXETIKell.te TO 0)(r11./CtTlGi./6 EoCIAEKTOU eKvecktbpatoc aitqç avtiototxtic 
EKTCtatic TWV OXET101.1EVWV ElIlKi.V5UVWV EKvickwi.ta 'mope( va axmica14-rat r va 
undtpxeitctutoxpovallE EUCIAEKTOUg caliotic. Auto 1.1710p£1 va EnripEacmiTOV Tporto Sim:J.7100c 
Et4XEKTwv uittni)v Kat Try t tacton TUX6V ETIlKiV6UVWV TtEplOV;JV. H auoinpn etkapiloyet Trig 
Taktmovnang iteptoxthy via atom Kat artio6c wtopei va 1.1ny KaTetianXn enet.66 Ta 
xctpaKtnpLOTIKa EUCOXEKToTuctc TWV GINKEVT(DthGEWV 07ay0V16iWV SEV Elval. IlaVTOL 
rtpo13Xtth1ct. EV6)11710pEi. va that 66oKoito va ctitotlxxotcrcEi. 0 Tonoc Kat. ri KTG.Orl TWV 4.ovtbv, 
Ta Kparjpia 710U 1GX6OUV yta ta aipta. Kai. TOUc a-wog ea Statouv, o-Ttc neptoo6Tepec 
rtepircaboetc, iva aockaXec anoTtAeopa. Ocrrocto, rtpirtet mdtvta va SIN/Etal uStaitepn itp000ri 
GTOV KiV6UVO aVa(19tEkric EuCtIXEKTWV EKVECI)W116TWV.'°

l• • . • •••• •  
A uw boto

31.   'NFL) 
• • - a. ts • • :•'s ••••_811fei.• •"%••••'• s.. . . • • • 

(a) 

8 . 
••• 

••••• nEplOXIi •• •• •.1: 

• Avaclagigotritac 4,1t •• '0 
tosas EKvElHir tle. • 

841#;i:.• v: • r•tiCts.•
trn • . • • 

t.‘p Kitrw OpLo 
.r15 ‘ 

Sk$' 
(ISO 

do' 

Ozpj.toxpaoia 

Ixellict 2.3. a) Ixnmattx6 6t.etypa4ta avatMEkt.l.totrycac GE o-raeepn rdeon, b) Ixrivartm) 
1teptox11 avaclAektithintotc eKvecinipottoc GE cacteepii TEIEGn cog ouvetptnon TOU p.eyeeoug, Trig 
Bept_toKpaolac Kal inc ouyKtvtpworic TWV cactyovt6i.wv. 

EV6 01 KiVoUVOl ava49tekt.1ointac Kal eKpniatKointac ctepiwv KI GKOV6V iX0UV 1.1EXETIleE1 
KOU\a, SE OE1 va Eirtweei To 1610 via Ta EKvEcbtbi.tcact, Ta ()Troia ouxvâ rtapaPtinoviat anti 
in 13toinixavitt, Toug vot.toeftec Kal -mug aKa6npallKotic. H eael)a.XOvn avtantli n oh t eva uypo 
5ev µRoo€i va avactiXEyei Kdaw (Ina TO Gril./6.0 aVegOXEklic TOU EX£1 mon tiavE)ei arta To 1955. 
'Ortwc 4:ta1verat GTO Exnµa 2.3.a, urto6etKviierat evvotoXoyith n onagn Trig iteptortic 
avatkitektpoinTac Tou eKveck'oparoc, a.v Kat noXti aTaouOTEU Ova. 'Ortwc ctiai.vetat oto 
2.3.h n neptoxn avatMektpoTnTac evoc EKVEckbilaT0c GE cructOepri nizon itep1Aaµ13dtve1 
napctOrpoug orcwc TO Oyeeoc TWV orayovi5iwy, in eEppoKpaol.cc Kat in ouyKivipwon. 
EKaTovidt6ec uypdt nou xpnotmonotoityrat. supiwc GE 51.64:topec 131o1.tnxaviec ortwc ot 
otat¢optc, Ta 61.0acrrnpta Kat n ultepartia 13topnxavia ixouv Suva-torn-mg crxmicatopot5 
eKval)wwiTwv. Mta eKpnkn eKveci)thiictroc gxEt. in 6uvatointa va ekaixeei 070 cl)at.vOovo 
"136µ13a Kaucti.i.tou — aepa", ow °not° pia apxudi tKpnkn 61ctoKopni41 dtKauctra csrayovi6ta 
GTO eTepoyevk aKoikou0o4tiEvn arta pia Tao oor3apn 5eutepoyevn txpnkn nou 
llpOKUITCE1 alto evtaxuOvn avàpin ple TO ReptI3dOtikov okuyovo. ETUTTAEOV, ono Tic KardtianXec 

10 Simon Gant, Richard Bettis, Simon Coldrick, Graham Burrell, Roger Santon Brian Fullam, Kyriakos Mouzakitis, 
Anthony Giles, Philip Bowen: Area classification of flammable mists: summary of joint-industry project 
findings', Proceedings Institute of Chemical Engineers, Hazards 26, Edinburgh, UK, 2016, 
https://www.icheme.org/media/11775/haza rds-26-paper-38-area-classification-of-flammable-mists-
summary-of-joint-industry-project-findings.pdf 
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ouvenKec, n aneXeuetpwan uypcbv KcX1 o oxrwattopoc £Kva4x41atoc GE Janpg KAimaKa 
pnopeiva oanynoet OE 1.1ETal3a0r1 GVGOEkric GE t Kprgri (deflagration to detonation - DDT)." 

IlimaKoic 1.1 Tri th 'WV 60K1.1.1WV GVGCMEkric 
fEwiletpla LPEkaap.ou PEuo-a5 Mean (barg) Oepp.opaaLa Evauan; 
EXEtieEpoc LlieKaaw5c Jet Al 1.7, 2, 3, 4, 5, 10, 

15, 20 
IlEpLfiak\ovcoc a (9tEc ti.c rataac 

EA.EueEpoc LIJEkaai.Loc YopauALko 'am° 5, 10, 15, 20, 30, 
70, 110, 130 

IlEpLflaitovtoc OxL, alkita µpuck "avackWELc" 
crag utlinAotepec mimic 

EAEUeepoc LIJEkaaj.toc EXa4p6 MaOirc 5, 10, 15, 20 IlEpLI3ak\ovtoc 'OxL 
EXECieEpoc LVEkaailoc EXa4)p0 Mcgok 5, 10, 15, 20 70 °C IEdik.Ec ti.c TtliCIElc 
11p6aKpouang Y6pauXua5VtaLo 5, 10, 15, 20 IlEpLi3edultovtoc OxL 
flpoaKpouang EXacOpii Mgout 15, 20 IlEpLI3aVto\rcoc Ira 20 barg uovo 
flpoakpouang Eita4p0 MgoLit 5, 10, 15, 20 70°C a (5A€c tLc ruicsac 

ha -My GVT1.1.1ETW711.011 TOU ri,rntatoc trig Suva-re:run-rag avatcPtEkng EKVECI)WIIGUTWV Kal TOU 
Kaeoptailoti TTE010XWV Elt1K1V6UVoTIlTac eKnovnenKe EpEUVrITIKo pyo 710U Ei.XE tog caoxo 
OLVdCTITUkri lipaKTLKWV KplirlpiWV via TOV KaeopLopo -Eng niGavotntac dxwattoi.too eticlAeKtou 
eKvecimbilatoc nou Oa prcopotioe va xpnotponotneei. Luc pepoc wag 5ta51Kaol.ac taktv4tnong 
ITEGIOXWV. To TIESio Epyaotac REplEXklfiGVE TO GX111.111T1,416 Et5COXEICCOU EKVECI)WIIGT0c, 
1.te0o6oug npoi3Xe4Pnc trig trracing TOU Et:ROXEICCOU vtckoug, tvvotEc ekoniktopoU npocrradiac 
Kat enuNoync ekorairit.tot). AktoAoynenKav napalm-ma Kai. µtow Sta&Kadiac unoXoytottKng 
peuo-rovnxamng (rpm uypa &act opEttKric 71TITC1K6TriTac Kal. avctcPtekipterrntac. Ta 
anoteXtopata TWV 60K1[1WV av6.4)Xekng OE buiCtiOpEc ouvOriKEc tkeKacipot) napouatgov-rat 
otov IltvaKa 1.1. 
'EytvE Entaric RpoandeEta Kartwoptorto [flung EKpothv - 61.appOWV, TIOU yta 060T11110 
10 barg Kal 51.61.1ET00 onng 1 ITImnpotetenKav 01 Ong Katnyopiec: 
• Ka-myopia t Kikuong I: n10 TITITC1KG uypa TIOU that. MO EitippEmi °Tr] 6 totortopd, onwc noiad 

Epu-LopiKa KaUatuct. 
• le-a-myopia Eauoric II: n1.0 JITI1TIKet uypaTIOU that Atyotepo emppertn din Staanopoi, onwc 

tki.i.)6Ec lictOtit GE GepiloKpadiec neptrietk\ovtoc. 
• v-atnyopia tauong III: At.yotepo ICU-FIX& uypa TtOU etym. entong AlyoTE00 VII.GpEnn airi 

61.GOTC006, ollWc7101VNet AUTGVT1Ket KOLL u6pauXixa uypa GE XG1111Xec (KOVTa OTO neptPak\ov) 
Oept.toKpctoi.ec. 

• v-a-myopia EKXuaric IV: Atydrepo ItTriTlKa. uypd TWO that 71L0 ETEIGGETIn 0111 5totortopd, ortwc 
itoitita All-CaVTUak Kal U6pauXual uypd GE Ull)riAic OeppoKpctoi.ec7IOU va rtpoKot.Pouv 
Kara tn xpnon. 

Kata Tr1V Eigcbprion Iliac Karriyoptac ii(Xuaric Nita via sEsoptvii Korra0VIOn, Oa npenet va 
xpnowortotoUvtat 01 ISLOTrITEc IOU uypoo pin xEiporEpri 7tEptlITWO11 (ouvnewc 11 U14)flikoTE011 
Oepi.toKpadia AELTOUpyiac TOU uypoo). 

2.10.2. 06nyia EN 60079-10-1 Ina EKpniamic ArgoacteaLpEc 
H 06nyi.a EN 60079-10-1 &vet tic anapattntec ranpocf.opi.ec Ina tnv Katnyoptonoinan 
neptoxthv GE JIEGIRTWCYElc EKGr1KTI.K6C attioactlat.pac Xoyw nctpoudiac aepi.wv. Mtaa (my 
06ny(a U1th0XEITO flapaptnpa D TIOU filvEllaripoci)optEc oxEruoi ttE Et4XEKTG EKVE4X.41GTG.12
01 rarlpoci)optEc au-Etc EiVal 01 aKoAou Oec: 
• D.1. '0-cav o xetptott-c Evoc uypoU yivErat GTO C714.160 G.V&I)XEkric r netvw arta auto, 

onota6nnote expo ea 1/110[3Xned. CJE enekepyadia µtow trig KavovtKng 61.a5tKaolac 

11 

12 

Shuai Yuan, Chenxi Ji, Haitian Han, Yue Sun, Chad V. Mashuga: "A review of aerosol flammability and explosion 
related incidents, standards, studies, and risk analysis", Process Safety and Environmental Protection, 146, 
(2021), pp. 499-514, doi:10.1016/j.psep.2020.11.032 
EN 60079-10-1 Explosive atmospheres - Part 10-1: Classification of areas - Explosive gas atmospheres, European 
Committee for Electrotechnical Standardization, Brussels, 2014 
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To ctoxiKo uypoo 117100E1 va Ex-alined. xpnailionotibvTac Try aviiaipockri ouvdpinon 
1.1ETakii oyKou uypoO Kai oilmuc uypoO via in 5E50pevn vEwpiEipia TOU 60XEIDU EKCI)paOpEVO 
Wc: 

hLj = F-1 • (V„,i ) , m (21) 

H 61a0KEla TOU at IATIOGE/ va Ent/tEyei ENEOOEpa Kai' apxnv Kal Ekapidtiai ató Toy apiOp.6 TWV 
xpovinbv OniAOtTwv N. H ErnAoyel Nt = 50 Oa Etym. KaidOu'inXn via TOUc nEpiocoiepoug 
unoitovialiok. Av KaTtOlOc ETTIOUllEi va EKT11160E1 TO pueith pong µgag Kai Tic ouvenKEc TOU 
60XELOU GTO xpovo tend, TOTE TO iiivE0og. TOU xpoviKoo Onuotioc 5t 6iVETa1 ano TOV TOTIO 

e snd 5t =— (22) 
N, 

Oi apiewinKic 5ia&KaaiEc nou 51.voviai npinEi va EnavaXauacitvoviai via oao 5idtaintia 
icrx6ouv 01 nEpiopiopot 

t, <tend Kai k > hho,e (23) 

'00° uEvaXiiiEpoc Eivai 0 ap1011oc TWV 011116TWV, TOGO 11EyClAOT£011 EivaL n aKpiafia TOU 
1.10VT0k0U, COV\a TOGO nEpiaooiEpoc xpovoc allalTEITal yta TOV unoXovicnio. H EnuNovn N = 50 
Oa Etym. KaiaianXn, via -mug nEptnaoiepoug unoXoviauok. 

2.11.1.2 AptOwyruci 61.a6macria EKporic unotPuKrou uypoO am!) boxdo 
EEKivthv-cac KaeE Okla GTO XpoVO t Gitly Ellavankpn 1/E µLa auvenKn GTO 60XE/0 tE 5E5opivo 
QL,i n aKOXou 0 n 51a5iKaala GTOXE6E1OTOV UnoXoytai.to -Eng Ka-Edo-racing Gio Soxeto aio TiX0c 
TOU piKpoo xpoviKoo 13611a-roc 5t, ITOU Elvai QL,1+1. 

0EwpCoviac Om 0 puelioc EKpong qs,, 5ivetai artó µLa vEviKEuliivn ouvdtpinan f, av6tXoya. 11E 
TO av n Epon vivETai pthaw ming r avwvo6 

= kg/s (24) 

H apt 5iainpriong Trig µgag 51.vEinoXo (rad: 
5Q= —q$,, • 5(t) , kg (25) 

To uypo TOU 60XELOU ea 11E1WVETa1 mad: 
,, 5Q 

5v, =— , m3
PL 

Eno vwc: 

= +avi , rn3

(26) 

(27) 

ha anxtc vEwmEipiEc unOtpxouv 5iaOtailiEc Ekiathang via TOV UT/OXON/10110 TOU en/KOU TOU 
uypoU VL al TOU µEvEeoug Trig E7114)6VElac TOU uypoO AL 
uypoo, nou GT111/EV1K6 ioug1101:46 EKCI)OgOVTal Wc: 

A L,i = f(k,,), m2
lin auvtxeia, n vtac aTOtOlin TOU uvpoii unoXovi4Eiai ano: 

5V 
5h, =—,m 

AL

h o+i  = 5h„ m 

cog ouvotpinan Trig ai6.0µnc TOU 

(28) 

(29) 

(30) 
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4. Edtv TO 60XELO Etyal armoa4ka1ptx6 kat lin act•paytaptvo, ri rtizati arthenkEuatic kat ri 
eEpi.toKpacia ecwpocw-caiataeepic Kata Tr' 61.apkEta TIN Ekpok uypoii. Avti.8Eta, an/ 
TO 60XE(.0 Eivat ackpaytamtvo, EVLii 11 atetepri TOU uypot) iticl)TEL 11 EOWTEO1K6 TIIEG11 
1.1£1.6)VETCO., Xoyw µEptkoi.) axrii.tattai.toti kEvoti ato avw [it poc TOU 60XEIDU kat EKTIlleaal. 
11£ T11V napaSoxi) &Et TO atom mdtvw arth To uypo uCatatata6totr3artkr) Eati_ttari.'0-rav 
TO aepotaila atynic Trig niEary; kat TOU °Spoor-Ea-mot) opou Eivat kdaw outh Try 
ottlioackatpikei TII.E011, 11 itilan aimer*Euang puei1i.4-ca1 kat neat atnv cal.toacimpudi 
711.£011, 5E6011tVOU 6-ct GEwpEitato ou Oa £1.0eXe£t aipac alto rnv (mut 1..1E anotiXEava 
T11V EKpOn ETI1Tai0V TIOGOICITOlc uypot"). 

5. YTIOX01/1.0116c TOU pueµoti ponc q 1 1.1£ tri xprion -cnc 1.6tac Ei.GW011c ortuic CTCO Pkia 1, 
XPrlatpoTtoltiNTac itc rtpoactiata urtoXoytapivEc Rapapitpoug, Kai EVIllikOW011 TOU 
xpovikoo 1361.taroc. 

Ta f3npara 3 twc 5 Enavcacti.ti3dtvovra1 ErtavaAnTrcika twc drcou ti TriEati Evroc TOU 60XEIOU 
rthoaEyy[aEt Try Ta£011 TEEp11361.k\OVT0c pa (TO KaR)iaTO op1.0 TOU puepot".) pong TIOU XalliktVETal. 
UTIOLIM1 OTO ADAM that. 0,002 kg/s). 
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(xapti), napainpEttoti mimic 0 cargtar..cipoc 1.10 ci)uaioXoviKWv OUVKEVT1X;JOEWV CO Kal CO2.'6

H aveaucin TWV Sicaui.itvwv aEpiwv (0GA) GE ilEtacrxrwatiaTtc iaxiJog Ka.TavpaskEtai wc 

avauon TOU axnt.iatiailoO otEpiwv uSpovovavOpetKwv Kai ri rrpthtr 1.tcXtq OXETI.Ka 1.1E TO Ulla 

auto 6r1110OLEoeriKE Toy CDE13poudipto TOU 1919 °To nEpioSiKo "The Electric Journal". Irn 

1.teXet1 aurn avacktpenKOLV Olnpti)TEc napcanprjaEic OXET1.0 1./E TO 71poTUTIO axtwaticsiloO TWV 
aEpiwv Kai ta atpia nou oxrulatioTnKav anotEXcnivrav alto CO2 (1,17%), OapEic 

uSpoyovtivOpaKEc (4,86%), 02 (1,36%), CO (19,21%), H2 (59,10%), N2 (10,10%) Kai CH 4 (4,2%). 
o auyypackeac unoypeq.ipioE To u4qXó n000cno TOU H2 Kai Tr1V Ertiopaon Tng 0Ep1oKpacsiac 

canv avdottukri Kai inv nocioTntot TWV Sicul tuilivwv aEpi.wv. To 1928, 1.1E 136011 in vvibon too 

npoI3X6iiatoc, avanroxenKE o iinxaviaptoc avtipETWniang TOU 0)(111./aT101.106 aEpiwv GE 

13X613ric TOU 0071X101.106, TO pe/4 Buchholz.17

H Oltapgri TOL/ npo19inilatoc too crxrwatiavo6 aEpiwv oTa iXcua 1.1ETO0)(r11.1aTI.CTRiN exa 

°6t-n/6m OT11V avatittukn ilEediSwv EAN/XOU Trig noiourtac Kai trig KarcOankficritac Toug va 

napapEivouv Aucoupyia va avtiKatacruaeoOv. XapcoanpicrriKkg Eivai ot nEpintiboEic 

CUIELKOVlarK TWV avaitovii;Jv auvxExpiptvwv OUOTOTIKCJV 671Wc TO Tplywvo Kat TO 71EVT4WVO 

Duvall, TO nEvravwvo Mansour Kai TO Envivwvo DGA.18•19

3.4. tAata ILALKovnc 
Ta Viaia cnitiKovric Thou xpriaiponoioovTai (smug tiEracyxwaticatc Eivai uypei 

noXu6itlE0uXoatAcOvia, ta onola Siackpouv onvavtiKa atr crOveEcyn ano ta opuKTtXaia 

'WV IIETO0)(111./OTIOTC0V. To Extliuct 3.1 6EixvE1 ilia TUTII.K6 xriiitKrj 6oi.tr . Av Kai nok\et OT16 TO 
atpia moo napavovtai uno 0Eppixn Kai nXEKTpiKei KaTanovnan Eivai ta iota via ta 

opuKTiiiaia Kai ta tXaia otAiKovng, undtpxouv Stacpoptc crag avaiiovi.Ec OUTC;JV TWV aEpiwv.2°

ETOV IliVaKa 3.1 napoucnagovrai 01 turri c OUVKEVTOL;JOElc ctEpiwv crag SiackopEc auveriKec, 

01 onoi.Ec vrtopoOv va Snpioupynciouv atpia /tovw 04)61qm-cog cm ilEtaoxrplattoTic 1.IE ?ictio 

OalKoVric. 'ETCH., Oa TIcATIEL va avotiitvovrai StacOopEtiKk auyKEvrpcbciac autthv TWV aEpiwv 

OTO iXatso crOtiKovng ano ó,ti GTO opuKteXaio. 

H3C 

CH3 OH, CH, 

S
I
i S

I
i
/° I 

Si 

- I n I 

CH, CH, CH, 

CH, 

xxri va 3.1. Xn µwog TOnoc noXuSipeOuXouOtoaviou 

3.5. AttiEc -X111.10(U01.106 AEp[WV GE METaarbianartc 
01 Soo KiipiEc aittEc oxrwat1cyl1o6 ccEpiwv ac bay peraoxrwatiaTri OE Xmoupvia Eivai 01 
OEpinKec KW. 01 nAEKTpiKec KaTa710V60Elc. Ol aOUVnelaTa utPn?itc 0Ep1.loKpaa1Ec TOU avwvo6 

16 Bernd Christian, Armin Glaser: " The behavior of different transformer oils relating to the generation of fault 
gases after electrical flashovers", International Journal of Electrical Power & Energy Systems, 84, (2017), pp. 
261-266, doi:10.1016/j.ijepes.2016.06.007 

17 Alcebiades Rangel Bessa, Jussara Farias Fardin, Patrick Marques Ciarelli and Lucas Frizera Encarnacao: 
"Conventional Dissolved Gases Analysis in Power Transformers: Review", Energies, 16, (2023), 7219, 
doi:10.3390/en16217219 
Michel Duval: "The Duval Triangle for Load Tap Changers, Non-Mineral Oils and Low Temperature Faults in 
Transformers", IEEE Electrical Insulation Magazine, 24, 6, (2008), pp. 22-29, doi:10.1109/ME1.2008.4665347 

19 Osama E. Gouda, Salah H. El-Hoshy, Hassan H. El-Tama ly: " Proposed heptagon graph for DGA interpretation of 
oil transformers", IET Generation, Transmission & Distribution, 12, 2, (2018), pp. 490-498, doi: 10.1049/iet-
gtd.2017.0826 

20 C. Schutt, I. Atanasova-Hohlein: "Solubility Coefficierts and Their Importance for the Analysis of Dissolved Gases 
in Insulating Liquids", IEEE Electrical Insulation Magazine, 38, (2021) pp. 24-29, doi:10.1109/MEI.2022.9648266 
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µnopei va PonenoEi urn Siempton µEraki) trig unEpOtpµavonc TOU EXal.OU ou\iKovng Kai Trig 
unEpegpµavong plc Kuttapivooxou µovwonc. 
Ta npollovra anoiKo6oµnonc trig Kuttapivng, onwc ri 2-4)oupcboupaA6ECi5n Kai auVka 
napaywya 4)oupav10u, ta onoia Eivai 6030turet aro iXaio oikKovng, µnopoov va naptxouv 
xpnoiµEc ranpoct•opiEc OXETI.Ka 1.1E T11V anoativkan trig Kutraptvng. H maw:in aurn µnopEi 
va KaeopioEi MOTE n otEpEn n pEuorn µcivwon, r aita 660, xouv unocyrEi unEpetpµavon. 

3.5.4. Anocrovemi Aoyw Mpticric EK4x5puaric 
To u6poyovo Kai to 1.1E0aVID Etvai ta Kupiapxa atpia nou napayovrai ano tic µEptKic 
EKKEV60E14 GE bay µEtacrxwaricrun ic Xaio ouNiKovng. Mnopoov Eniong va napax0o6v 
µiKptc TIOGOTr1TEc µovokei&ou TOU avOpaKa, aKETUXEVIOU Kai aieaviou. 

3.5.5. Aulanaan anti HlocrptK6 Toko 
Ta KupiorEpa aipia TIOU napckyovrai Kara try nitEKtpiKn EKKtVW011 (too) GE 11ETC10)(111.1aTIGT6 
E1.113.COTCLGOVO GE iXaio ouNiKovng Eivai u6payovo, µEEkivio, 1.10V0kE151.0 IOU avepaKa Kai 
µiKptc n000tnrEc aKETUXEVIDU. Ta atom nou naodwovrai am!, to EXaio ou'uKovnc nEptixouv 
noXii 1.1EycaircEon avcOtovia u6Dovovou nooc aKEruXtvio GE oOyKpion JIE ta atom nou 
napayovtai lane) vav 1.1ETaG)(1111G.T1076 VEllaTO opuKttital.0. ME PatOr1 TLCt1UZ GUVTEXEOTthV 
Karavounc aEotwv uEraEii aOtac Kai uypnc dxitonc, cbaivEtai on n 6w0turornta u6poyOvou 
Kai ilE0aviou Eivai uilinitorEon ora Xata G1X1KoV11( GE G)(iG111.1E ta opuKtetaia (nivaKa( 3.1). 
Auto onµaivei Ott GE t va EX= otAiKovnc unapxouv 51aXuµivEc µEyaitµrEpEc n000rntEc 
aurthv TWV aEpiwv GE 0)(tOr1 lIE ta opuKtiAaia. H napouola onoiaaannotE n000rntac 
aKETUXEVIOU OE t vav 1.1.ETG.01011.1aT1076 1.1E Otal0 OUXI.KOVI1C unooEi va anotEXEi v6E1En EvOc 
6uvntiKot aoRa000 npolPinuaroc.22 Ynapxouv apKEttc 6nµoa1EuµEvEc EpyaaiEc 01 CITIOLEc 
avacbtpovrai GE auto TO 04ia. 1E apKEttc alto au.* npayµatonoiEitai avauon yia TOV 
npoo&opioµO trig auyKtvrpwang TWV aEpiwv GTO eital0 TOU µEtaoxnµariorn. 0 KOpioc XOyog 
via TOV 011010 npayµatonomitai aurn n avauon Elva' yia TOV XEyxo -Eng Karetotaang TOU 
µEraaxnµarican, Kai µnopEi va XfitoupyncrEi cog pia 61a61Kacria npor3XEtinic (Kai npoitnik rig) 
nieavng ao-coxiac rou µEraorwatiorn. Ekaipouptvou TOU 51.0kE15tOU TOU dtvepaKa, OXa ta 
unoXoina akpia nou avixvE6ovtai ano try anooi5vecon Kai Tn 6LaCMaGrl TWV EXalwv (Kai TWV 
EAaiwv ouNiKovng Eivai ava4)Xek1µa. 
Ooov a4)opec Tr1V TIOGOTIlTa TWV napayoµEvwv aEpiwv Karci nr 61etpKE1a trig Ecimptioync 
nXEKtpiKot'J tokou, au-En EictiµnOnKE GE 0,05 - 0,08 1/kW•s, TIOU avtiotoixei GE 0,16 - 0,45 
1/kW-s (Kavomn JtiEGfl, 0Ep1IoKpapia 2.000 K). Enicrnc, naparnpnenKay 13X(113Ec alto tnyµa 
prig dtKpEc TWV nXEKtpo61wv auto avokEi6wro xdOtur3a, alto tic OITOIEc ouvayEtai oti n mtan 
6EpµoKpapia TOU acpiou Kara u 6idtpKE1a TOU TokOU nrav GT11V npayµatiKornta GTO GIVELO 
TrIgic r utinixo-rEpri ano auto. Enianc, naparnpnenKav r1lI1c ano rnyµa prig etKpEc TWV 
nAEKtpo6iwv alto avokEtowto xdultu13a, ano tic 07101.Ec OUVr1X1311 61111 eEpp0KpaGia TOU 
aEpiou Kard ifl 61.60KEla TOU TokOU ntav atnv npayµariKornta GTO 0111.1E1.0 Teglic TOU 
avokElOwtou xaul3a, (1.700 K), r ukonxorEpri arta autn. AvackopiKat µE in GOOTaG11 TWV 
napay6µEvwv acpiwv, TO Kt5p1.0 MO-MUMS nrav TO u5p0y0v0, Kal GT11 ouvkaa TO µEedtvio 
Kai TO aKEtuAiv1o.23
AvactiopiKet µE TOV unoitoyiaµo trig TTOGOTrITac TOU napayoµEvou aEptou, atoixEia 
unoXoyiaµoµ PpgenKav GE lila µ6vo Epyaoia, crunv onoia avacOgpEtai nwc Xaµr3avovrac 
unoilm TOV 6iaxwpioµ6 TWV Enact•Wv avotypatoc, etpa Kai TO Kara npootyyian µnKoc tOkou, n 

rou tokou µnopEi va (ma tnv unoXoy10µEvn Kition 45 ewc 48 kV/m. ME 40 kJ 

22 IEEE Std C57.146.2005, IEEE Guide for the Interpretation of Gases Generated in Silicone-Immersed 
Transformers, The Institute of Electrical and Electronics Engineers, Inc., 3 Park Avenue. New York. NY 
10016.5997, USA, 2005, ISBN 0-7381-4831-8 

23 Hideyuki Miyahara, Akira Yamagishi, Hiroyuki Sarnpei, Yukiyasu Shirasaka: "Recent Trends of Low-viscosity 
Silicone Liquid Immersed Transformers", IEEE 9th International Conference on Properties and Applications of 
Dielectric Materials, July 19-23, 2009, Harbin, China, pp. 212-215, doi:10.1109/ICPADM.2009.5252470 
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ava Xixpo iovioµEvou aEpiou, GE Kavovidc ouveriKEc 0EppoKpaotac Kat ntEaric (STP), pnopEi. 
Etat. va Extiµn8Ei o pueµoc napaywyric EKpliKTIK06 aEptou (onwc TO avactitpEi o ow/taming 
pig Epyotatac).24 H i.i€Xtr npayµatonoineriKE µE EXcuo mitiKovric 100 cSt, Kal ano thy 
avaucm inc oOcructoric TOU aEptou PpeeriKE Kara Kopto My° uSpoyavo (78,1%) Kai EXackpot 
uSpoyovavepaKEc (pEeavto 9,7%, aKEtuXtvio 3,5%, otietAtvto 2,0%, aiedvto 0,9%). To 
1.10V0kEi.610 TOU aV0paKa 6-cav 5,7% Kal TO 51.0k£1.610 TOU avepaKa 0,1%. a CrUyKpl.TIK6 1.1EXET11 
OXETI.Kat µE Tr1V TIO06TrITa TOU napayopEvou aEptou alto EXcua ou'uKovric Kal. opuKteXato, 0 
oyKoc TWV ctEpiwv tjtav ouyxpicsipoc, Kal UTTo tic ouverswEc trig SoKipnc (o6crcopct 
11E-manila-mail Siavoµnc 25 kVA, µE Tet0r1 0 — 13,8 kV npoc autopEtaoxnpatio-cn 0 — 120 V 
1.1E 616KEVO riXEKtpoSiou 0,020" (0,508 mm), eEpµoKpacrta 25 °C), 0 napayoµEvoc oyKoc 
aEptou yia TO opuKteXaio µEtpnenKE 375 ml/h Kai yta TO EX= aulitKovng 50 cSt 350 rnvh.25 
znilEubvEtainwc 0E Kapta arca tic Epya.olEc au.* SE ylvetai avackopdato ormiEto avacNiEkng 

. c-TOU Xpriaivorcoiriptvou EXctiou TOU 1.1ETa0)(r111a-aa-rn 26,27,28,29,30,31Luc nEpt000tEpEc cute) city* 
tic Epyackg yivetai Entohc avactopa nwc alto ta aEpict nou µEtpnehKav, auto nou PpteriKE 
GE U tinIX6rEpEc cruyKEvtpWcfac ercav TO uSpoyovo. 1E apKEttc SE 71E01.11T6J0Elc riouyKEv-cpWan 
TWV EXacOpthv uSpoyovavepaKwv EKcOpigEtat cog iioyoc cog npoc tq ouyKtvtpwoh uSpoyovou. 
IEV1Ka, TO EninESo uSpoyovou Kai µEeciviou \act ta opuKTgXala Eivai uikrViotEpo ano TO t Xaia 
cru\ixovng, cu\XO TO EIT[TtE60 µovokEiStou Kai 510kE14510U TOU aV0paKa Etym. xciµhitircEpo. 
Enionc, TO EntnESo aiOaviou, otiOuXEviou Kai aKEtuXEviou Eivai xaµrOto 010 Kat crag 66o 
TtEpurcciumic. To Ka-rib-tato EniTIE60 6100kUlliVWV a.Eptwv TWV opuKtEXatwv Kai TWV EXCI1WV 
OulaKewric napouoigEtai crcov IlivaKa 3.2.3' 

3.6. AvackAEkLithrrita Eitai.wv Itituaivric 
Ta Aaia ou\iKovric empointai wc; StiockAEKtct, Ka0Wc 0T11V apxudi -mug KaTel0Taarj 
Eµ4lavi4ouv noXo utlinita onµata avosOXEkric Kai noXO uiqAâ ohµEta KaOonc. Ot eviociEic 
au.* 0Ewpoovtai avackittkipEc, cOaa SEv Exouv npayµatiKet oh µEta KaCionc. H Kation µnopEt 
va SiatriprieEt thy n eEpµotrita nou napkEtai °Thy EVWGri Elva' EnapKeic yia va npoKaXtoEi 
anonoXuµEptopo r anoot5veeori. µ6vo ta noXuµEprj µiKprtic cOtualbac Kaiyovtai 
npa.ypatiKat.33

24 Herbert F. Vogel: Some Considerations on Silicone Oil in High-Current and Energy-Disconnecting Mechanisms", 
LA-10035-MSUC-20, Los Alamos, March 1984, https://inis.iaea.org/records/9elck-0t627 

25 R.F. Burow, G.A. Vincent, W.T. Brooks: "Methods for Evaluating New Dielectric Liquids for Use in High Voltage 
Electrical Equipment", IEEE 1973 Electrical Insulation Conference, Chicago, 30 September 1973 - 04 October 
1973, doi: 10.1109/E1C.1973.7468674 

26 Fuhimiro Endo, Shinpei Yamamoto, Takayuki Sadakane, Akira Yamagishi, Katsunori Miyagi, Hitoshi Okubo: 
"Analysis of Gasses Generated by Electrical Discharges in Low Viscosity Silicone Oil", IEEE 2008 International 
Conference on Condition Monitoring and Diagnosis, Beijing, China, April 21-24, 2008, 
doi:10.1109/CMD.2008.4580279 

22 Suwarno Harjo, Ishak Nasution: "Effects of electric arc on the dielectric properties, partial discharge patterns 
and dissolved gases in silicone oil", International Conference on Electrical Engineering and Informatics, ICEEI 
2011, Bandung, Indonesia, 17-19 July 2011, doi:10.1109/ICEE1.2011.6021535 

28 Ruobing Zhang, Zhichun Qiu, Jun Wu, Xin Li, Shanshan Wang: "Study on Gaseous Products in the Aging Process 
of Silicone Oil in Cable Terminals", 2018 IEEE Conference on Electrical Insulation and Dielectric Phenomena — 
Cancun — Mexico, 21-24 October 2018, doi:10.1109/CEIDP.2018.8544876 

29 Ian L. Hosier Alun. S. Vaughan, Oliver Cwikowski: "Elearical aging of silicone oil", 2020 IEEE Electrical Insulation 
Conference (EIC), Knoxville, Tennessee, USA, 22 June-3 July 2020, doi:10.1109/EIC47619.2020.9158574 

30 W. J. Chatterton and J. L. Goudie, "An update on silicone transformer fluid: Specification, manufacturing, 
maintenance and end of life options", 2000 IEEE International Symposium on Electrical Insulation, Anaheim, CA 
USA, April 2-5, 2000, pp. 412-416, doi:10.1109/ELINSL.2000.845537 

31 A.J. Amalanathan, R. Sarathi, M. Zdanowski, R. Vinu, Z. Nadolny: "Review on Gassing Tendency of Different 
Insulating Fluids towards Transformer Applications", Energies, 16, (2023), 488. doi:10.3390/en16010488 

32 Jong-Fil Moon, Jae-Chul Kim, Tae-Hoon 1m: "Expert System for Diagnosing Silicone Oil-Filled Transformers", IFAC 
Proceedings Volumes, 36, 20, September 2003, pp. 905-909, doi:10.101651474-6670(17)34588-3 

33 D.B. Miller, V.E. Bower, M.M. Birky, C.M. Huggett, A.Macek: "An Appraisal of Tests and Standards for the 
Evaluation of Electrical Insulating Fluids", NBSIR 76-1054 Final Report, 1976, 
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flivaKaç 3.2. Kaii4Xi auvKivTpwaric oicauutvwv aEpiwv (ppm) via opuKTEXaia Kai Otaia 
auXiKovng 
Atom OpuKTEXcao 'EXctio EuXiKovng 
Y5povavo (H2) 1800 200 
Mseavio (CH4) 1000 100 
keavio (C2H6) 150 30 
AieuXivio (C2H4) 200 30 
AKETUAL/10 (C2H2) 80 1 
MovokEibio AvepaKa (CO) 1400 3000 
AlOkE1610 AvOpaKa (CO2) 10000 30000 

hict Try akioXoynan Trig Ka6aric xpnaiponoinanKE n kteosoc eEppisoi.thpou 101.)VOU TOU 
atiuckwva 1.1E Ttl uteo6o IEC60695-8-3. 16µckwval.IE tn µi0o6o, Ta 5Etypara 0Epvaivovrai 
KWV1K6 eEpilavTnpa µErackopac eEppiTnrac aTnv napa[taTiKn SiaTakn Trig µE065ou Kai n 
avattPXOn npoKaAEiTai TriV Ettlappoyn anivOnpa aToug napavoµEvoug arpok. 
MEXETneriKaV 01 vEral3oXEc OTrIV noaoTnra TOU 6EiV1laT0c, a-my npoo5i66µEvn 0Ep1.toinra, 
Try TWOoTriTa TWV EKAU61.1EVWV aEpiwv, TOU Papoug Kai TWV otEpiwv npolloviwv KaOang pE Triv 
Ttap060 TOU xpovou, Kai 0 puOi_toc cattaEiac petpoug KaTa TriV KaOan KateE 5E1A/11a-roc Orav 
Elt113X6011KE Va auyKEKpiuEvo tkopTio GEpuimic aKTivoi3oXiac via TOV npocthiopicsuo Trig pong 
eEppoTnrac. Tct SEiyucact µovwriKoU uvpoii nrav EX= OlAlKoVric KLVIWCall<015 ikcb5oug 20 cSt 
Kai 50 CST 710U aVT1OTOIXOOV OTallovu.:TiKa uvpa uilmAot) ani.tdou avettOXEkric TOU ltp0TollOU 

IEC-60076-14. EuvKpienKotv µE 560 alka nupavToxallOVWUK6 uypa - auv0EriKoc E0Tipac Kai 
cOuaiKoc Earipac - Kai µE ro 0u143aTiKa xpncsiponoiooµEvo opuKTEXaio. 
"Oaov ackopa TOV µEviaro puOlio nctpaywync Karcv06, n KaTaTakri alto auTn rn SoKip.n nTav: 
opuKTEXaio > ctluaiKoc Earipac > EA= auXiKovng 20 cSt > EXato auXiKovng 50 cSt > auveEriKoc 
EaTtpac. Ta eXaia aultiKovng Exouv xaunXo vivio-To pu0µ6 napaywync Kanvoi) GE ativKpian 
1.1E Ta dulaa1.10VW-ClKa uvpa. H KaOaq IOU EXaiou cnitiKavnc that inooiEonc EKTaanc am') Ta 
dtk\ct kActia Encion Eva capcbua unoXamtariKoU SIDEEibiou rou nupiTiou nou axnuari(Erai. 
arta -Env KaUan KcaUnTEL Tnv EnurbavEia TOU EXaiou craiKovnc Kai SiaKonTEL Tnv napoxn 
OEUVOVOU OTO uv06 auXiKovnc Karw arta in cbitava. DaToao, auTic 011516TrITEC uno0Eiva that. 
MVOTE00 anuavTiKic &ay TO Xcit.o SiappEEL navw OE KaraKoautbn Enicbavaa, n onoia ea 
StEXuE TO arpti.mta 610EE16tOU TOU  ITUOLTioU. 'OCIOV aftiopa TO iiiviaTo puemo ExXuang 
OcpmerrnTac, n Karetrakri nrav: opuKri:Naio > cOuaiKoc EarOac > auveEriKoc EaTepac > EXaio 
csautovng 20 cSt > EXaio °awaking 50 cSt.3435

3.7. OEN.Luoi Anomobelimon TWV rloku6LµE0uAootAokaviwv 
3.7.1. AnonoAugEptowic 
Ern 13i(3Xiovpa4kia unapxEi µEvaitoc apiel.toc Epvaattl)v nou Exouv otaxoXned. 1.t€ to Otpa Trig 
anoikoSoµnang rwv noXubiuE0uXoaiXokaviwv. Arco Tic EpyaatEc auTic Exi bianiaTweEi ohi 
oi Siackopec Gin aupnEpubopa anoixobounang TWV noXuau\okaviwv ockEiXovrai OE Sim 
KUpioug napavovTEc: (i) Toy To710 Kai tri auvKivrpwan TWV ctKpaiwv ouetowv TOU noXuuEpok 
Kai (ii) -my napouata KaTaituriKtiw TIOGOTTITWV npoapikEwv aTo noXu[tepic. KUpia npoiavia 

https://www.govinfo.gov/content/pkg/GOVPUB-C13-431cc2195dd1d9739ab785a9cb8fd279/pdf/GOVPUB-
C13-431cc2195dd1d9739ab785a9cb8fd279.pdf 

34 OGRE Working Group A2.33. Guide for Transformer Fire Safety Practices; CIGRE Technical Brochure TB 537: 
Paris, France, 2013, 
https://static.mimaterials.com/midel/docJments/sales/Guide_for_Transformer_Fire_Safety_Practices.pdf 

35 Kuniko Suzuki, Osami Sugawa, Akira Yarnagishi, Katsunori Miyagi, Kyoko Kamiya: "Experimental Study on 
Ignition and Combustion Behaviors of Insulation Fluids for Transformer using Cone Calorimeter", IEEJ 
Transactions on Power and Energy, 127, (2007), pp. 797-802, doi:10.1541/ieejpes.127.797 
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TWV avriopeoEwv 8Eppuolc anoiKo56µnang that. KUlalKa. 61.11EOUXOGOtOkaVI.G.36•37 H 
51a61Kacria anonoXupEpteµoµcivai, nop.tvwc, Evac ouvouacrµoc rpithv 51ackopEr1abv 
µnxaviaµCov avui5paanc, ot onoini ovoµdrovrai prixaviaµol. "anocsupni.Eanc", "ruxai.ac 
5ietancronc" Kai nOwrEpiKa KaraXuopEvoi". ha Ta Xata crikKovng 710U 01 aKpai.Ec op.66Ec 
Eivat a5pavEk (µE6Opa), o Kopioc µnxavicrµoc GEpµt.Krjc 5thenaang Elva' auroc Trig ruxalac 
5ulanaunc. 

3.7.2. Airci5paori Tuxaiac ALetanaaric 
Ta rroXu5i1E9uXocru\oavior µE a5pavEi.c ovet5Ec wç arKpa ano1Ko5opouvrat. EITE 1.1E 
avrt.5petoEic 51a- n £v5oµop1arejc avaKaravoprIc T1OU OU1.410.1.VOUV ruxala pErako TWV 6E01.16V 
GUNokaViWV TIN nauµEpiKric paxoKoKaXiatc. 0 pnxaviapec 0E4u.Knc ano1Ko6opnang TOU 
710XU611.1E8UXOGIAOkaViOU ObtlyEi GTO exrwariapio TOU µiKporEpou KuKALKoO Real:6mq, TOU 
EkapEOuXoKuraorpieu\okaviou. H ruxctia &demon GlIGITEt EnapKn EUKaµtPia TWV T1.11-11.16TWV 
Trig noXupEpiKnc aitucribac, min-1M TIOXI.KoTriTa TWV 6E011C0V 00tOkaViOU Kai utknXerEpn 
BEppo5uvapixn OTGOEpoTr1TG. TWV neolovrwv anoiKo5oµnanc ano EKELV11 TWV 1:710)(1.K6JV 
(671Xa6n paKpoµopict avouaric H avri5paan aurn Eivai navra 5uvarn &ay ra 
noXupEprj EKTLE/EVTal. GE apKETa tillmAtc BEppoxpaolEc. 1E umbel avriecan µE -Env 
anoKok\non, o pnxavicsµ6c ruxaiac 5idanaang o5nyEi. ac 6pa1ar1Kri TOU popiaKoo 
13apoug TOU 710XUµEpok ano Tr1V apxrj Trig ano1Ko5o1nang Kai OE rairroxpovn 5t.Eupuvan Trig 
Karavoµnc rou µopictKoU Pepoug. Kai ra 5uo anorEAtakara ano5(5ovrat. arnv Rio nieavri 
Otan yia rnv Epszkivion -Eng ruxatac 5idtanaang 71poc TO µEGO Trig noXup.EpiKrIc cauoi5ac. H 
pE1al3aTI.K6 Kardteraen p.nopEi va GX111./GTIG1Ei GE 07101.066710TE 011.1E1.0 Trig noXupEptiejc 
altual5ac Kai n &daimon TWV aXuaiLwv rou 1toXu511EeuXoeu\okaviou npoxwpEi iwc orou n 
Evanoµtvouca ypaµµiKrj 5oµn that. noXo µwen yia va exnpartoEi vioug KuKikoug nigat. n 
Oarpien TWV epauoverwv rng 13pctxuKuKX4iEvng aXual5ac avraywvi4rai EuvotKo. rnv 
KuKXo7toinen.38 H cyxnpano GT1E1K6V1GI1 -Eng 51.6071(1011c TWV 710XU61.1.1E0U1000tOkaViWV llpoc 
axnµatioµo KUKX1.10.;JV 501.1(;JV GlIEIKOVi4rai GTO EX61.1a 3.2. H 0Epp1di okEt5wan TOU PDMS 
KaraituEi "UV allOG6VOEGrl GE KU alKa oXiyoµEprj nou GU µPaivEt. OE xapriXerEpn GEppoKpaala 
GE nEpi13600t0v atpa ano 6,11 GE IIE01.13e0a0V cr4brou. AuTn n Sia&Kaola avraywvRErat. -Env 
okEi5wr1di 51aaraupwan IIOU era9Eponoiel. TO UAW& IlEpalTOW COTOGOV9EGI1 GE KUlalKet 
oitwoµEprj aupPaivEi nevw cute 400 ° C oncoc GE et (.1)TO, TO 071010 WaToGO E711.TaX6VETal cute 
avraywvierucn okEi5won. 1E uilJnito pueµa etpµavanc (n.x. 100 °C/min), n 0Epi.u.Krj 
anoativearn GE G4WTO KW. GE akpa TELVEl VG ElliKCOtl:/71TETal, E71E1.66 0 puOpec avri5paang 
1.1ETGO TOU UX1K06 Kai TOU cguyovou 1.1E11:0VETa1 anpavrith arra rn xaµriXr1 5icaureunra 
okuyavou Kai TOV utIniXo puepe E)EppiKric unoktep1anc.39

3.7.3. KuKALKa AtilE0uXooOtoketvLa 
Ortwc exEi avackEpOEL ra EX= ou'uKovng c'iVatRoXoiiEpr uxixanou Exouv popiaKri 601.ln nou 
TEEINIXE1 TOV 6E00 -Si-C-, OU\00.V1.0, 1.1E 01.166Ec 1./EOUMOU CH3. EE yEvrxEc ypapptc, ra 
xamXoo popiaKou fiapoug KuaiKa awoµEpri aultokaviwv (KwOuKot 5ipEaidkoau\okavia) 
pnopouv va napaxeoUv &ay TO iital.0 GUNI.KoVric [-Si CH3)2-0-], anoauvrieErai 0Epl.1iKa. 
MEra0 TWV KUKAI.K6/V 5t.µEauitomitokavi.wv onwc ra D3, D4 Kai DS, E1.61Ka ra D3 Kai D4 Exouv 

36 T. Howard Thomas, T. C. Kendrick: "Thermal Analysis of Polydimethylsiloxanes. I. Thermal Degradation in 
Controlled Atmospheres", Journal of Polymer Science: Part A-2, 7, (1969), pp. 537-549, 
doi:10.1002/pol.1969.160070308 

37 G. Camino, S.M Lomakin, M. Lageard: "Thermal polydimethylsiloxane degradation. Part 2. The degradation 
mechanisms", Polymer, 43, 7, (2002), pp. 2011-2015, doi:10.1016/S0032-3861(01)00785-6 

38 Siska Hamdani, Claire Longuet, Didier Perrin, Jose-Marie Lopez-Cuesta, Francois Ganachaud: "Flame retardancy 
of silicone-based materials", Polymer Degradation and Stability, 94, No 4, (2009), pp. 465-495, 
doi:10.1016/j.polymdegradstab.2008.11.019 

39 G. Camino, S.M Lomakin, M. Lageard: "Thermal polydimethylsiloxane degradation. Part 2. The degradation 
mechanisms", Polymer, 42, 6, (2001), pp. 2395-2402, doi:10.1016/50032-3861(00)00652-2 

- 37 - 



xai.ink5 anpein r3paapoi) Kai £v5ExErai va SiaapapariOuv arwavriKo poXo aun µEiwan rou 
anpEiou CtVGCOXEkTic TOU EXOROU auXiKovnc. 0Ewpacai on. wawa 6ipE8uXoaaokavia Exouv 
xapriXorEpa arThEto Ppaapot) ano EKEIVG rwv auvnewv u6povovavepaKwv Xovw inc xnpiKng 
-mug 601.16c TOU 8E01106 —Si—O—Si—TtOU €'ivaiq EvoiapEon popicaal Ka-Dia-man i.iErako LOVTLKOo 
bEapoii KOR 01101.0TIOXI.K06 6EGI.106. ETICOvwc, au-cog ea nrav Evac Xovoc via in µEi.wan IOU 
GTHIELOU avaclAckng TWV yripaGOVWV EXCtIWV GalKoVric. 01. PCtOLKEc loloTTITEc TWV KLPLWV 

KUKXIXL.OV SipEeuXoatiltokaviwv Sivovrat GTOV n imam 3.3. 
rtEipapara 0EpinKng Karaicovnang EXctiwv aiXiKovric (YE eEppoKpaaiEc 180, 220 Kai 250 °C 

via Siaarni.ta wc 5000 h, RaparnpnenKE ani.tavriKn pEtwan IOU OtillEtOU CtVaCIAEkTic Kai TOU 
OTWLEIGU KOLOGTIc TOU EXatOU Ga1KOVT1c, ibiwc via rig utimiXorEpEc 0EppoKpaal.Ec eEptiiKng 
Kararcovnanc. EiSiKorEpa, n pEtwon TOU antiElou avacIAEkric nrav Evrovn aro rtpWro arabio 
-Eng 0Epp1Kric vnpavanc GTOU 250°C,IiE caw-rata:um va urtetpxEi mEyean siotopa. pETakt) TWV 
01111EtWV avai4XEkng Kai Kaiiang atVW TWV 100°C. AUTnri aulirceptstiopa UlT045E1KVUEL oil Kat& 
ifl SiapKEict ing 0EppiKng vnpavanc axwaricruwav uXiKa xaprPtoo popiaKoO fiapoug 6, it
aOacc Aóyia, uXiKa xaprIXO 0111160 Ppaapou. H pEiwan GIG GTIµEia avarl)XEkng axEriarnKE 
1.1E TO axrwaricsith KUKX1K6V 61mE0uXoa1Xokaviwv.4°
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Exnpa 3.2. Exrwarial.tog KUKALKWV oltlEAUXOGOtOkaVtWV arra -Env arc000pnan noXu6iµE8uXo-
a1Xokaviwv 

1E rcEipapara 061/picric 8Eppixng Ka-callow-prig Kai al)apilovng riXErcptKoo TokOU GE 
060Tritia EXatou aiXiKovng 20 cSt/xaprioo Kraft clAtvrIKE On n avaitovia TOU D3 nrav n 
utpriXorEpn cato 8EppiKet ETELTGXUVot1EVt1 artoiKo6opnan, EVC0 coro rnv 60an racupet, n 
avaitovia TOU D5 nrav n utPriXorEpn 1.1E-Cdt artó ETC1.6paGT1 TIXEKTOLKOO Tok0U. Ziv Jur:Arc-Ewan 
auarnilaroc actiou auX1Kovric/apw1ar1Ko6 roXuai1161Koo xaprio6 n avaXovia TOU D3 ()ray 
Ertiong n uilinXorEpn µEra ano e£G1.11KG. E711TCQUV451.1EVTI GROLK0661.1T1011 GE utlinXic 
eEppoKpacriEc Kai oao utlinX6rEpn nrav n eEppoKpacsia 0Eppavanc, Taco utimiXOrEpri nrav n 
avaXoyia rou D4. an auvOnKn xaunXiic 0EouoKoaatag, n ay-daimon &dorm:Inc TOU 

4° K. Abe, M. Hamaguchi, T. Umemura, M. Umeda: (1998) Thermal aging of silicone oil aromatic polyamide 
insulation systems", IEEE Transactions on Dielectrics and Electrical Insulation, 5, (1998), 578-
582, doi:10.1109/94.708275 
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noXu61µEOuXocnitoEavi.ou OEwbEirat. art XaufktvEL )(Woo crro TEXoc rnc noXuliEDIKriC &too (bac, 
Enovivwc napayerai Kupiwc D3 xcturiXoµ liocnaKoi) 1360ouc, ano rnv daXn 7OtEu0a, oiq 

ouvenKn Cr)(ET1KG utimXric ecØ1.oKDaaia ñ urn ouvOnKn Ed)apµoyric roEou, n &Ammon roc 
noXuµEpwric aXuaibac 0EwpEircu Ott Xaulliva )(Wm( nip ruxcda, Enouivwc o XGV0c TWV D4 
Kat D5 0)(ET1K6 uijtnXoi 1.1001GKOCJ Baoouc orav auEnµEvoc. 
01 avaXoyiEc ouyKevrpwong TWV KUKAllabV 6LµE8uXoo1AcAaviwy µEra Try ETUTGXUVO[IEVri CMG 
TI1 Eppornra anotKo4561non nrav 61ackopEr1ctc cora EKEIVEc 1.1ETel arca rnv Eckappoyn 
nikEicuptKoO rokou.4' Ta anorEXEcipara aura omictivouv ori n Stayvwon I3Xal3Wv µEow Trig 
ova/tow-lc TWV avaXoyaby ouyKEvrpwong TWV KUKAIKCOV GU\OkaVI.WV D3, D4 Kai. D5 µE uypo 
cniturovng Oa iiprt i4 va ouvarn µE TOV I.(Sto won° onwc 1.1£ rt.c avaXoyiEc TWV ccEpiwy 
anocroveEonc.42 

1-11.vaxac 3.3. loloTrITEc KUIOU.K6W 51.1./EOUAOGLAOGV[WV 
Ovoµaola EkaµE0uXo Kula° rpi 

ccaokavio (D3) 
OrcaµcOuXo KuKXo rot 

ou‘okavto (D4) 
AEKaµE0uXo KUKA.0 rot. 

cnitokavto (D5) 
Xnp.i.KocTortoc C6H3.803Si3 C8H2404Si3 C10H3005S15
Xrj1.11101 Aoµn H3C CH3
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\ Si-0 CH 3 
'
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H3C \ 

eH3 

MoptaKo Bapoc 222,46 296,64 370,80 
Inp.Ei.o nrikng 
(°C) 

64,5 17,5 -38 

InµEio 
Bpaoµoµ (°C) 

134 175 210 

InµEio 
AvaclAckng (°C) 

39 69 93 

xE wan Epyaoia, TIOU EkETaCTUIKE n oppio Karanovnon EXaiou oat.Kovng 50 cSt, oTGV TO 
XG10 GOU.KoVric 0E01.16VeriKE GE ouvOnKEc Epµnrucic ockpaytonc, 611k166 GE Karaoraon xwpic 

napoxn okuyovou, ra µown rou actiou cniuKcivng, SnXa5n ma noXu5LµE0uXooaokavia, 
51GOTIGGIRKGV npoc napaywyn Kulai.KWy 61.µEOuXootXokavi.wv onwc Ta 03, D4, D5 KAM µE 
orwavriKarEpo E CtUTCilV TO D4. 'Ortwc avarl)EpErai GE GUTeN TI1V Epyaoia, n CtOkIlOr) TWV 
TITI1TU“.;JV GUGTG.T1KCJV GTO t 1C0.0 GalKoVric 1.1EIWGE G111.1aVTlth TO GriplE10 G.VG(I)XEkric TOU 
EXcdou. To ETUIGETtOtIEVO opt.o -Eng 71EplEKTIK0T1iTac 71TriTIX1bV OUGUbV GE µEraoxnµariortc 
nXEKrpapakWy Thou xpnotµonotoov eXata otkKovng opi4rai Kaaw arra 1,5%. Ena5n TO 
onµEio GV6.14)XEkric TOU EX011.0U GOU.KoVric TIOU IlEple)(El TfliVW arra 2,5% TarinKic oucriEc Etyai 
oxEbov too 1.1E EKE1V0 rou opurcEXotiou, npoorieErat Eva nEpi0Copt.o 1 % yia Xoyoug 
acnixthEiac, 6E6oµtvou ort. 01 UEracrxrilictuattc nikaapapakWv ROL/ xpnotµortototiv EXOtla 
GOO.KGVIN Ecktppsgovrai Epµnrucat Kat xwpic orEyavonoinon ni.Eong pc µEraXXI.Ka EXacniara 
(bellows) µE oKorto rnv anocl)uyn anoppOnong uypaolac Kat aEpiwv arra to Elmo Game:lyric 

41 T. Suzuki, S. Murakami, S. Kobayashi, K. Kiyotaki, M. Umeda: "Decomposition Products of Silicone Liquid Due to 
Electric Discharge", IEEE Transactions on Electrical Insulation, EI-18, No.2, (1983), pp. 152-157, 
doi:10.1109/tei.1983.298660 

42 Hisashi Morooka, Akira Yamagishi, Hideyuki Miyahara, Hiroyuki Sampei, Investigation into Degradation 
Properties of Low-viscosity Silicone Liquid/Paper Insulation Systems for Diagnosis in Liquid-immersed 
Transformers, IEEE Transactions on Dielectrics and Electrical Insulation, 24, No. 6; December 2017, pp. 3916 — 
3921, doi:10.1109/TDEI.2017.006736 
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°ray 'to Xaio atAiKovng ecpwivenKE a-mug 200 °C nEptnou GE nEp1f3aNtov aipa, ta 'Apia 
rou eXcdou csaiKovng okEiStbenKav Kai napnxenaav Siacrcaupoiii.tEvoi 5&ioipErakii rwv 
popi.wv, trai CoOTE va aukomErai 'to lk1;i5Ec TOU EXctiou came:lyric Aura t )(El Eni13Xa13n 
Elli.opaan KuKX4opta IOU I$JUKTIK06 EXCli.OU.43
1E 1.1EXtTli 0)(EilKot 1.1E TO arillaTlallo KUKAllabV 81.11EAUX001.X0kaViWV 13afOriKE Oil. GTO ctpxiKo 
athoto rng eEpi.tiKng Karanovnanc GE 240, 300 Kat 350 °C [Wet-IKE on OTO ctpxiKo ara6to roc 
eEpiiiKng Karanovnanc napayErai Kupi.wc 03. Opwc TO D4 auknenKE ara5t.adt 1.1E TO xpovo 
ynpavanc Kai evivE neptacrorEpo alto TO D3. H than nrav n i6ia avEkaprnrwc Trig 
0EppoKpaa(ac 0EpviKng Karanovnanc. Enianc, naparnpOnKE OUG)(filarl TOU Or11.1Ei.OU 
aVackAEkric TOU Eitai.OU 1.1E 'DIV anacia. Eketwianc Aovw Trig 0E1411.101c Karanovnang Kat 
npothenKE On 0 xpovoc (3EppiKng Karanovnanc nou CatalTEETal via Try E7TITEUkr1 cuttaaac 
Oa:twang 1,0% mnopEi. va eewpri0Ei (tic n 6Epp.iKn 84.6.pKEta wric TOU EXatou alAiKovric. Ernv 
1.6ia Epvaata avattotpErat on n ouvoxio RoaoinTa TWV Kiipt.wv KUKAlla;JV 6 iliE0uXocnitokavi.wv 
Exi vpappiKn axtan 1.1E Try arctaEict Ekotrpianc, avEgetprnra arto rtc eEppoKpctai.Ec 
Karanovnang la. fiat., 0 13a0poc uno13681.liang TOU EXctiou alAiKovng imopEi va EKn,1qOEi lIE Tn 
pirpnan TWV 71000TniWV TWV KUKAllailV 511.1EOUXOGU1OkaViWV avil UK antbXEictc EVE-twang. 
Ertabnri aUVOXIK6 71006TriTa TWV KuptorEpwv 6t.µE0uXocnikokavi.wv KaraXalifitivEi TIErATIOU 
0,7% arnv antaEta Ekotr[itang 1,0%, r1 eEppiKn SidtpKaa wrsic TOU EXoti.ou au\iKovng opRErat 
cog o xpovoc nou anat.-EEL-cat via va ctleacrei n auvoXixn noaornra rwv KupiorEpwv KUKAllabV 
EvtbaEwv alitokavi.wv aro 0,7%, OTIOTE Kat ea 7IpeTtEl va EniempEirai 0 µErctoltwaricrunc. H 
avdtXuan TWV KUtall<1;JV biliEeuitoau\okavi.wv tE aipia xpwparovpaCct &mu 710V.) Rio EUKOA.11 
Kat ypnvopn aE aoyKpian 1.1E Tn orpnan Trig antaaac Ekarptanc. Kai n anairoopEvn 
noaOrnra uvpoi) nou Xaµ136vErcti GE 15Eiyµa Eivai povo µErma viKpoXixpa (µ1). H avathuan 
TWV Sicauptvwv aEptwv 45Ev EiVal KaTer.AAI1X11 yia rnv rtEptobiKn Ertieabpnan, 6iori artalTElial 
noAt5c xpovoc via inv Oaywyn TWV aEpi.wv ano TO uypo Kai µEvan moo-trim uypoo. Oaroao, 
n avauan rwv aEpi.wv napexa TanpockopiEc yia Tn siEpEovnan Trig acctac Trig unofideptang 
Kai pnopEi va anorataa pi0o6o XEnropEpok 6iavvwanc.44 

3.7.4. KaCion rloituotgEeuAoaaokavEwv 
Oi avatkopec crra povrtita Kaitanc -Roy noXu61.11E6uXoaOtokavi.wv avattotpovrat crag EpvaatEc 
Trig opabac rou Lipowitz (Dow Corning), oi onoi.Ec 05Ev Kartarn SuvarOv va PpEeov, Kat)* 
TO 7tEpl.081X6 eXEI. OT4lairjaEl va EKoiSETal at unapxouv avrivpacka GE rlAEKTp0V1.0 
popckn. Ynetpxouv opwc avatkoptc OE dOkitouc EpEuvnitc. Ta 13aaiKa xapatanpicrriKet rou 
povratou Ka6ang Ct7TE1KOVROVTal. OTO E(npa 3.3. 
Ta oXwoµEpn (KuiditKet Eton Kat vpappiKa cOtuai.6ctc µiKpoi) prIKoug) 1.te arwEin 13paapoti KaTW 
anti 250 °C *cti.tRovrai Kai uCaravrai KaOcyn. Ta Eton inpnitoTEpou poptaKoo (36pouc 
utki.aravrai Tom owswan, n onoi.a exEi wc anotiikEava tr SiacRivbEan Trig wirpac 
atAtKovng, ciao Kai anotKo6orinan piow ava6t.erraknc aaokaviwv, via va axrwaricyouv Kupi.wc 
KuKXiKat popia xatinXot'i popiaKoo iktpoug, ra onoia Eka4govrat Kai napixouv Ka6a1i.to via 
in 6ta6t.Kaala Kaiianc. H TEXEurata 61.a6iKacsia &tat n Kupiapxn °bog via rnv Ev6ExopEvn 
nitnpri Katkrri rou noituµEpok. Ta 13aaiKci xapaiccnpiarith aura) TOU povriXou Etym. 
Eckapithaiga Kai GE auVka aultoketvia nou IIROPEi va nEptixouv unoKaraarecrEc apuitiou 
ai\Kuittou Etcroc arta pE0OXio. 

43 

44 

S. Isobe, T. Morito, S. Miura, T. Uchiyama, F. Ohyaria, M. Fukuoka, M., H. Tsukioka, E. Ohe, M. Yamaguchi: 
"Silicone oil filled transformers and its silicone oil characteristics", 1975 EIC 12th Electrical/Electronics Insulation 
Conference, Boston 11-14 November 1975, doi:10.1109/eic.1975.7458540 
K. Urabe, T. Masuda, H. Yamaguchi: "Thermal degradation in silicone liquid/aramid paper insulation system", 
1980 IEEE International Conference on Electrical Insulation, Boston 09-11 June 1980, 
doi:10.1109/icei.1980.7470859 
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Exnpa 3.3. MovrEXo Kat)onc noXu511.1E0uXocriXokaviwv 

CO2 + H20 + S102

H eEpporn-ca Ka6ang Kal n eEppornra. TIOU armvoi3oXEirai alT6 in (Maya Itpoc TO KalollEVO 

uXiK6 thai anpavrith xminkirEpec via ra noXu611.1E0uXoau\okavia ano EKE1VE yta mug 
u6povoveivepaKEc (opinatXotia). Enuatov, n EvEpvEia nou TOV 

alTOTIOXUUE0101.16 TOU Kai mnv EEammon mwv noXubilieeuXoauXoEaviwv Eivai anuavrith 
11EvaXorEpn aria 6,ri via ma Kowa opyaviKet noXi111Epri. AUTEC 01 napapErpoi uno6nXWvouv 
ori ra noXu5ivE0uXoauXodvia Kaiyovuai Kai biarnpoov rnv moan SuaKoXorEpa arta adVia 
opva.vith uXt.M. 'Eva npocreEroc orwa.vrithc 71ctpetyovutc TIOU Mgr)EgEt. TriV Kotiran TWV 

auXcgaviwv Eivai o axnpariailoc Kai n EnaKoXouen Evano0Ean aiiop4)ou rou 
ltUp1TiOU OTIV ETILOVEla Trig KalollEVIlc auXiKovng. Aurn n EVa7ToeE011 XEITOUpyEt Luc povwmiko 

(Kai GE aywyn Kai OE cocrivo13oXia) npoc TO EvanoilEivav nauilEptc. EUV0ITT1Ka, pc 136ton rig 
auypirith xamnXtc eEpiiornrEc moong -mug, utin-Pitc 8E(416TriTEc EktiT1.11011c, in xminiin 
µEracOopo. 0Epilornrac VE aKr1vo(3oXia ano in (Maya, Kai -Env EvanaGEan rE4)pac (Siokeibio 
nupiriou), n aininEpt4iopa Ka6ang TWV Ou\OkaVICOV 5101(1)EpE1 at-limy-ELM alto EKEiVri TWV 

auvnewv opyaviKthv uX1KWv.45•46
"ExEi viva npoondeact OUGXET1Oric TWV OrlUELWV aVaci9tEkrIc Kai Kairang EXalwv criXiKavng1.1E 
mqv TITI1T1KoTriTa Kal TriV Teori OLTIAbV mug. Oi Kaiint:)XEc meiotic atiabv TWV unKaranovriptvwv 

EXaiwv oui.14)wvoircrav 1.1E ma armtEia Katilaric -mug, 5niia6n, injniXorEpri -Edon caw:AN 
aVTUTTOIXEL GE xai.triXampo oq.iEio Kationc. To opuKmActio EixE utPnX6mEpn Kavrtian meiotic 

EtTileuV Kal X411.1X6TEp0 Or1116.0 Ka6ung ano taEXalCt GalKoVric, WOT600 n raan ari.tWv KdeE 
EXaiou aro or-111E10 Kaiiong TOU nrav TtEpillOU 0,1 atm. Kama mn Oeppavan, 01 Kaprit:diec maang 

aminbv yia ma eXaia auXiKovng iiEra-coni.Ovrav npoc aukniitvEc niecrEic Kai yivovrav 0)(E6oV 

JlaV01.1016TUTTEc 01 ii.tç IOU oniiEiou Kationg -mug rmav 01 1.61Ec. H than aT1.16JV OTO orwEio 
Kaoanc napeilEvE nEpinou OE 0,1 atm . H KailnAn rdiong aTU(i3V TOU opuKractiou naptilEvE 
CtVETIripEa0Tri Kat TO orwEio KaOong TOU EnnpeotOmav EXaxtama, Onwc Kal n i«on aTilthV OTO 

orweio Kationc. Euverubc, Oa Ullopo6GE KavEic va au[impavEi on n óor TWV EibtlAEKTWV 

aTIAL1V Kai via ma rpia pEucrud 6Ev cnqpthciat aria mn Otppavan TOU pEUGTOU, napao nou 
ma iota ma pEuama oaiKovng ixouv EanpEacrmEi. MEma C1716 11XEKTp1Kri kamaitovnon, ma iitaiot 

mitiKovng napoua1tiOUV710X6 lI iKp ocXXotyn uric KmatOXEc Vic TdOlic aml.t v-mug, waroao ma 
orwEict Kaoang -mug pEl6JVOVTal Manta. AUTo unoonkbvEr. ort. 5ni.itoupyoOvrai RIO 

EUCIAEKTO1 arpoi. H TalOri CtTpC6V OTO °WEI° Kaiiong peitbvEmai cc 0,05 atm via gatO€ Xaio 

45 R.R Buch: "Rates of heat release and related fire parameters for silicones", Fire Safety Journal, 17, (1991), pp. 

1-12, doi:10.1016/0379-7112(91)90009-N 

46 Fu-Yu Hshieh, C. J. Julien: "Experimental Study on the Radiative Ignition of Silicones", Fire and Materials, 22, 

(1998), pp. 179-185, doi:10.1002/(SICI)1099-1018(199809/10)22:5<179::AID-FAM650>3.0.00;2-U 
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oultiKovng. AVTIBETG, TO opuKTeXal0 napouo16.4E1 arThavtiKa auknLitvn KaµmAn tOtanc atµthv 
Kal µitpia µEi.won oto oriptElo KGOGI'lc. ME TO rIXEKTOlKo Tok0 110U EµckavintrIKE, 
oxwati.crrnKav onµavtiKic TIOGOTI1TEc U6poyovou Kal pitKpoo µopiaKou 13apoug 
u6povovavepecKwv. Auto Oa 1.17topoinn va EknynoEL auto TO arcotacoµa, 6E5oµtvou on otn 
6ia6LKapia avoiKtoo 50XEIOU, TO uopoyovo Oa 6Laxtovtav vpnvopa arra try nEpioxn -mg 
nnync avacIAEknc, µEithvovtac -Env Enbripaon IOU u6povovou GTO GI11.1E10 KaOptic. Enuaeov, 
Kaeck 1.1E1(bVETal ri TrEplEKTIKoTrITG TOU µopi.ou GE avOpaKa, anarrEitai. ui4mX6tEpo TIOGOOTO 
ayKou via va ETUTEUXOEL TO KaTW opt° avackXEkiµotntac. H than atµthv GTO onµcio KaOoric 
auknenKE mimic GE nEpinou 0,13 atm. H npotaon trig oLtabac ntav va kEnvepouv µEXitec 
nE6i.ou GE µEtaoxnµatiattc EV xpnoEL via TOV npoo6Lopicsµ6 trig TO µevEeoc TOU npoi3Xnµatoc 
via tic ouvenKEc xpnonc.47

3.8. EpvaaiEc A010.11COV Kationc EAaiwv ELALKovng 
Ira µioa trig i5EKaEtiac TOU 1970 Eixav viva neipaµattxtc µEXetEc GXET1Ket µE try KaOon 
EXaiwv oulaKOvng, KaOck Kat. 6.XXwv GUI.113GT1K6JV EXaiWV (KUpiwc opuKTiXala) KIETI1)(E1prjenKE 
at:A/Kt:non TWV EUprillaTWV liE GUT& ROU ntav wwata via Ta opuKttXaia. ETTE166 TO Bella Inc 
Kat:iong TWV EXOLLWV ou\LKovng Etym. Kok:up° via in 6lEpEoVrIall TOU 6UGTUXIIIIGT0c, ea 
Ttapouaiacyro6v KanoiEc and, au-Etc Tic EpyacytEc GE µEvaitirrEpri Ktaori, EnEL6n 61.vouv noli3 
xpnoiµa OTOIXEia 0)(ET1Ka I.1E in ouvatotrita cioqc TWV EXatwv ciu\LKovng. 

3.8.1. Aoragic AveaMEkric liE Opiako 'EA= 
EE Epvapia tog oµdo5ac TOU Lipowitz plc Dow Corning avact)tpEtaL On av Kai too° ta itata 
ouNLKovnc ocro Kai ta OUVOETIKG t AGM liEptan u6povovavepaKEc napixouv KaXn 11XEKT010 
anoboon, avanrO000uv E6d)XEKta atom uno triv Eniboacm nXEKtoixo6 toEou Kai Enoutvwc 
pnormi va nooKaXgoouv avacbXEER r nupivn octiaipa CrE Katacrroodm.Ko 13XdOn TOU 
LLEtacrxnuaticrrn. 'ExEi avackEpeEi. On akin Kai noXuxXwpi.wµtva SictiaLvoXia Tao xaµning 
nEpiEicrixotntac GE X11;4)10 ono ta ouvnen Eixav µEtpnoiµa onµEi.a av6.0Ekric (c0aã oxi 
ormie(a KaOonc) Kai µnopoocyav va 6nµLoupylaouv ouvOnKEc nopivnc ockaipac GE SoKiµtc 
KaTaaTpocinkric aotoxiac. Ta orwavtiKotEpa atpia TIOU napetvovtai Xovw plc En1.6paong 
nXEKtpt.Koo tokou TWV EXG1WV au\LKovng Kai UAW opuKtacti.wv Eivai u6poyovo, µE µixpotEpEc 
n000tritEc aKEtuXEviou, µdiavieu, cuOuXEvi.ou Kai du\Xwv atpt.wv u6povovavepOKwv. Oita ta 
avwttpw cxpia that. Etid•XEKta. Kat nicrtEOEtai oti oui43aXouv O'TO a)(111.1aTIGL16 niipivng 
odmioac nou xEL napiat non0E1 GE 60K11.1tC KataGT004)1KrIC aotoxi.a.c nXEKtpixoo EEonXiou.o6. 
Ivy pEuva autn, SiEpEuvnOnKE TO oevapio KataotpockKnc ctotoxi.ac via tpEic tUnoug 
EXalwv: ouveEtuaic uopovovdtv0paKac uLknitoi, µopLaKo6 Oapoug (HMW), Xaio oiXiKovng 
(PDMS) Kat. GUVOETIKO Xcuo (noXu aX0a oXEckivn — PAO). Ta Epurnµata nou ttenKav wc npoc 
TO xELpotEpo oEvdtpio nta.v ta aKi5Xou9a.: 

1. Eav ouµOei. pia KataotpoctiiKn acrroxia µEtaoxnµatiotn va noiEc Oa Ei.vai oi ouvtnELEc 

Trig XELPotEpnc nEpintwonc, 
2. YnoOttovtac On napavEtai µLa nOpivn actiotipa Kat& tnv KataotpockiKn acrroxia, not.Ec 

Oa Eimal OlniOavic Pal* Ekaiti.ac trig; EkETetCrTriKaV TO µivE0oc, n SuipKEia, n Evtpveia 
aKtivo0oXiac, n TEOGOTIlTa Kal Tr1V EMX1VaUVOTrITG TOU Karcvo6 Kai TWV TOk1KCJJV aEpi.wv. 

3. Ynoettovtac Ott. TO itEpi.lanµa tot) 1.1ETC(0)(rillaTIOT6 GTIGE1 Kat x6vEtai. uypo, 1101Ec Oa 
Eivai 01 ouvtnELEc trig xeiperrEpric nEpintwong µLac 1100K6ITTOUGGc Xilivqc ctiwtiOtc; 
EkETa0TrIKE o pu0µ6c napaywync 0Epµotritac, too° ouvaywync op° Kai aktivofloXi.ac, 
Kai try n000trita Kat n ETUK1V6UVOTriTa TOU Kanvo6 Kai TWV TOk1KL6V ccEpiwv. 

01 6oKiµtc KatacrrpockiKnc aotoxiai; liE Eita.pKEic EvtpvELEc via tnv napavwyn nopivwv 
ocktipthv, Ei.vai 6anavnpic at 6LEE,avwyn Kai 66GKOXEc OTI1 µEXttn Kai TI1V E01.111VEia. H 
TIOGOTIITG Kai n ot'iveEcin TWV aEpi.wv Xovw ETT11301nc rIXEKTO1KOU TokOU Kai. n EvOyEia. TOU 

47 R.G. Gann, M.J. Manka: "Ignitability of decomposed transformer fluids", Fire Technology, 18, (1982), pp. 251-
258, doi:10.1007/8F02473137 
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