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1) Eicaywyn

AvTiKeiyevo TnG epyaoiag eival n  mmlOavoBewpnTikK eKTiunon TTPOKANONG
OTUXNUATWY TTOU  OUVAPTWVTAI UE  VOUTINYOETTIOKEUAOTIKEG  €PYOOIEG Kal N
TTOCOTIKOTIOINCN TNG avTioTolXng TlavotnTag. Ta aruxnuata Ta otroia e¢eTddovTal
KAl XPNOIYOTIOIOUVTal WG BAon yia TV epapuoyn TNG HEBGSOU OTATIOTIKAG EKTIUNONG
gival TTPAYUATIKA, CUYKEKPIYEVA Ol AETTTOUEPEIEG aUTWYV eAA@Onoav atmd Ta PIBAia
atuxnudatwy tou KE.MN.E.K. MNevAvTa atuxiuaTa JEAETWVTAI OTO OUVOAO.

H avdAuon Twv atuxnudatwy yivetal géow Tng dIaKPiBwong Twv CUPRAVTWY
Ta otroia Ta TTPOKAAEoav, €TTiIONG KATNYOPIOTTOIoUVTAl PE BAon TNV €18IKOTNTA, TNV
ooBapdétnTa Tou cuPBAvTog (av TTPOKANBNke Bdvartog n 6x1), Tov XWwpPOo OTOV OTI0io
TPOKANONKaV KATT.IBIaiTEPN avagopd yiverar atnv UTTapeén r Ox1  TTOTOTToINTIKOU
ao@aAoUg xprong eAdyag (Gas Free).

H BewpntikA péBodog n oTToia e@appoleTal yia TNV EKTiUNON TNG mMOavoeTNTAG
Baoiletar otnv dladikacia akoAouBiag GCUPBAVIWY Kal OTNV KOTAOKEUR Twv
oxeni¢opevwy diaypaupdaTwy (event sequence diagrams). KataBAnOnke TTpootrdbeia
yila TNV akpifp katd T1o Ouvatdév avTioToixion HETalU TNG TTEPIYPAPHG TwV
EMBOEWPNTWV Kal TWV dIAYPANPATIKWV PHOVTEAWV.

Eival ca@ég o1 €yivav apKETEC TTAPADOXEG AVAPOPIKA ME TIC EVOIANETES
meavoTnNTeEG Adyw EAAEIYNG oTaTIOTIKWV Oedopévwy. MNa Ta evdidueoa cupBavra,
OUVOUOOWNOG Twv OTToiwy odnyei TeAIK& oTnv TTPOKANCN atuxAuaTog, Bewprnkav
ONMEIOKES TIMEG, EVAAAAKTIKA &€ UTTOTEBNKAV OUYKEKPIUEVEG KATAVOUEG TTUKVOTNTAG
mBeavétnTag.(Normal,Log-normal,Weibull, Triangular, Uniform,Gamma).

O Aoyog epappoyng KABE pIag €€’ auTwv eTTEENYEITal KOTAAANAQ.

To TeAKO ammoTEAEOUA €ival N €Eaywyn TwWV KATAVOUWY  TTUKVOTNTAG
mOavATNTAG TOU TEAIKOU ATTOTEAECHATOS TWV OPAdWY BIAKOTTAG (cut sets) Kal QUOIKA
NG TIMAG TNG TBavATNTAG N OTToIa ATTOTEAEI TNV TTOCOTIKOTIOINUEVN £K@QPACN TNG
OTATIOTIKAG avaAuong. H epyacia ETTIKEVIPWVETAI OE XOPOKTNPEIOTIKA CupBdvta
1I816ouoag onuaciag kal géow  TNG avaluong autwv eEdyovrtal KATTOIA TTOAU

EVOIQQEPOVTA CUUTTEPACHATA.
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2 O1 £101k€G OUVONKEG Epyaoiag og vautrnyeEio

2.1 O1 €101K€C OUVONKES Epyaoiag os vaurrnyeio

2€ IO VOUTTNYOETTIOKEUAOTIKN {wvn Ol KivOuvol yia atixnua sgeavifovral o€ TToAU
MeEYOAUTEPO BaBUO atrd OTI 0 AAAEG BlOPNXAVIKEG dPAOCTNPIOTNTEG, VIO TO Adyo OTI
UTTApPXEl €vag ouvOUAOHOG £PYATIWY TTOU OEV CUVAVTATAI OTIC GAAEG Blopnxavieg.
Epyaocieg o€ Uwn, NAEKTPOOUYKOANACEIG, HETAPOPA QOPTIWY, APPOBOAEG akdua Kal Ol
OTTAEG PETOKIVAOEIG OTO XWPO €PYOOiag PTTOPOUV va TTPOKOAECOUV ATUXAMATA TO
oTToia TTOAAEG POPEG eTTIPEPOUV TO BAVATO av dev TAPOUVTAI TA PETPA ACPAALIag Kal

Oev ekTeAOUVTAI UE 1IDIAITEPN TTPOCOXH.

‘Eva un ac@aAég repIBAAAOV TTOU EYKUMPOVET KIVOUVOUG UTTOPET va TTPOKANBE Kai éTav
Oev uttdpyouv ekaBapIouEVES apuodIOTATES, aPoU KATA TN SIAPKEIQ TWV ETTIOKEUWV
avaAdywg aAAdlouv kal o1 appodIdTNTES. YTTIO KAVOVIKEG OUVORKES UTTEUBUVOG YyIa TNV
ac@AAgia Tou TTAOIOU €ival O TTAOIOPXOG Kal KATA CUVETTEID TO TTAAPWHMA TTou
AciToupyei KATW aTTd TIG 00NYieg Tou TTACIOKTATN. Katd Tn  OIAPKEIA UIOG ETTIOKEUAG
utTeUBuUvo yia TNV ac@daA&ia cival To vauTinyeio Kal n ac@daAeia eEapTtdral amd 10

oUoTNUA AOPAAEIaG TOU VAUTTNYEIOU KAl TO TTPOCWTTIKO TOU.

Toug KIVOUVOUG O€ £va VOUTTNYEIO UTTOPOUNE VA TOUG XWPIoOUUE o€ BUO KATNYOPIEG:
» Ta v uyeia Twv epyadopévwy
o XnMIKoi Kivduvol
Epyovouikoi Kivouvol
BioAoyikoi kivduvol
OpyavwTikoi Kivouvol

O O O

» Kivduvol yia TN cwlaTIKA akepaIdTNTa TWV EPYalouEVWYV
Kivduvol TIToewg

Mupkayid i €kpnén

HAekTpotrAngia

duaoikoi Kivouvol

o O O O
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2.2 Kivduvol yia tnv vysia twv epyalouévwv

2.2.1 Xnuikoi Kivduvol

O1 xnuikoi Kivduvol utropouyv va TTPokANBoUv atrd TOEIKES, KAPKIVOYOVEG Kal XNUIKESG
oucieg. O1 xnuiKoi KivOuvol HTTOpoUV va TIPOKOAEOOUV, €KTOG aTmd €Kpnen Kai
TTUpKayIid AOYyw TNG EUQPAEKTOTNTAG Toug, TTOAAG TTpoBAfuaTa oTnv uyeEia Twv

epyalopéviv AOyw Twv TOEIKOAOYIKWYV TOUG IBIOTATWV.

H amoppdéenon Tng ouciag amd TOV avOpWTTIVO OpPYavICUO TTPAyUATOTIOIETal
OleiIodUovVTag atmd To OTOMA, amo To &EpUa fj ammd TOoug TTIVEUUOVEG Kal PTTOPEI va
MeETaQePBEi aTTd TO aipa BAATITOoVTag €101 AAAQ dpyava. H atroppdpnon Twv ousiwy
MTTOpPE va TTpokaAéael ogeia Bavarngopo dpdaon, un Bavarneopo poviun d0pdon atd
Mia ékBeon, dlaBpwrtiky dpdon, Tepatoyovo Opdon, METaAAagioyovo dpdon Kal

KapKIvoyovo dpdaan.

MNa va peiwbouv Ta atuxApoTa TTPETTEN va yiveTal ofuavon KABe TTpoidvTog Ye TNV
KATAAANAN  €TIKETA, OTTOU Ba evnuEPWVEl TOV XPrOTN Yyid TO TIPoidv Kal Tnv
ETTIKIVOUVOTNTA TOU, OAAG TTPETTEI KAl QUTOG TTOU XPNOIYOTIOIEI TO TTPOIOV va dIaBAdel
TIPOCEKTIKG TIG OdNYieg, va aATToQeUYEl OTTOIABNTIOTE £TTA@N WE TO OTOMA, VA PNV
TPWEI, VO PNV KaTtvi¢el kar va pnv Trivel 600 XpenoIYoTrolEi €mmikivduva TTpoiovTa 1
BpiokeTal KovTd o€ autd. ACQAAWG TTPETTEI va TnPoUvTal O BACIKOI KAVOVES UYIEIVAG
OTTWG TO TTAUCIKO TOV XEPIWV KAl N aAAayr] Twv poUXwvV TToU EKTEBNKAV O€ XNUIKA
TPIvV T0 PaynTod . OI CUOKEUOTIEG TOV ETTIKIVOUVWYV TTPOIOVTWY TTPETTEI va dIATNPOUVTAI

o€ KATAAANAo onueio Kal va eAEyxovtal cuxvd yia Tnv KATAAANAGTNTA TOUG.

r S| I @
DAMGER
Corrosive prnllntlun

CHEMICAL
L KEEP OUT d materials must be warn

STORAGE AREA
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2.2.2 Epyovopikoi kKiviuvol

Epyovopikoi ovopdalovTal ol Kivduvol TToU PTTOPEi va TTPOKOAECOUV, HMUOOKEAETIKEG
TaBNOEIG, CWMPATIKA KATATTOvVNon Kal TTou B€Touv 0€ KivOuvo TO HMUOOKEAETIKO
oloTnua  Tou epyaddpevou  MECW TpaupaTiopoUu 1R mdbnong. Mropouv  va
TIPOKAAECOUV TTOANEG a0Béveleg TTou  TTEpIAQUBAvouyY, TTABNACEIC TWV 00TWY, TWV
apBpWOoEWY, TWV TEVOVTWY, TWV HUWV Kal TwV VEUPWVY TTOU EAEYXOUV TO MUIKO

ouaTtnua.

Ol kivduvol auToi uTTopouv va TTPOKANBoUV atrd TIG PovOoTova ETTAVOAAPPBAVOUEVES
Kal Bialeg KIVAOEIG, OTOUG TTEPIOPICHEVOUG XWPOUG £PYATIAG, TIG ETTITTOVEG KOTTILOEIG
OTACEIG TOU OWPATOG AOYW aKATAANAoOU €EOTTAIOPOU, TIG OOVACEIS Kal TN
XEIPOVAKTIKA aviywan Kal diakivnon Bapéwv QopTiwv 6TTwS owANVWOoEIG, EAGoUOTA,

K.ATT.

O1 PUOCKEAETIKEG TTaBAOEIC MTTOPEl va  TTPOANYBOUV aTTOTEAECUATIKA HE TIG
KATAAANAEG TTAPEUPATEIG OTO XWPO £PYATIAC YIa HEIWCN TWV EPYOVOUIKWY KIVOUVWYV
Kal TTPOCOPUOYR TNG €pyaciag oOTiG avlpwtmiveg avaykeg. H Ttrpocapuoyr) Tng
gepyaciag JTTOopEi va yivel PE TOv €TTAvOOXeOIOONO 1 TTPOCApPMOYn Twv Bégewv
gepyaciag, v emAoyn KatdAAnAou efoTTAiIcgoU Kal epyaAciwv, €101 WOTE va
MeElwvovTal o1 AROoAEg Kal apuoikeg oTdoel. MNa tnv aviywaon Kal Tn HYETaPopPd
Baptéwv avTIKEIyEVWY TTPETTEI va yiveTal XprAion MNXavikwv Bonénudtwv kar va

XPNOIYOTTOIoUVTaIl TA JECA OTOUIKAG TTPOCTACIAG, OTTOU QUTA ATTAITOUVTA.
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2.2.3 BioAoyikoi Kivduvol

Me tov 6po BioAoyikoi ovouddovTal ol Kivduvol yia Tnv uyeia, TTou TTpoépxovTal atrd
TNV ETTAYYEAPATIKA £€KBeon o€ TTaBOYGVOUS OpYaVIoHOUG 1 MIKPOOPYAVICHOUG, HETAEU
TWV OTIOIWV KAl Ol YEVETIKA TPOTIOTTOINUEVOL, Ol KUTTAPOKAAAIEPYEIEC Kal T
evOOTTOPACITA TOU avBpwWTToU, TTOU €ival duvatov va TTPOKOAECOUV OTToIadNTTOTE
MOAuvon, aMAepyia 1 TofikOTNTa. H €kBeon o€ «PioAoyikoUug TTapAyovieg» oTa
vauTrnyeia, TTPOKAAEl Kupiwg €peBIOTIKEG, AAAEPYIKEG TTABOAOYIKEG €KONAWOEIG TOU
O£PUATOG KAl TOU QVATIVEUOTIKOU OUCTHAMAOTOS Kal AOINwdn vOoonuata OTTwg n

QuUUATIWGON, N I0YEVAG NTTATITIOA KAl N CAAPOVEAWON.

MT1ropoUv va TTpokAnBoUV ol Kivduvol auToi atrd Tnv €AAITTH KaBapIoTNTA TWV XWPWV
epyaciag, avatrauong Kal TwV TOUAAETWYV, aTTO JETODIOONEVEG QOBEVEIEG TWV
VAUTIKWV KE TOUG OTTOIOUG CUVEPYALOVTaI Ol EPYATEG OTO VOUTTNYEIO, ATTO BPWHIKEG
OWANVWOEIG ATTOXETEUONG TTOU €ival aVaYKAOHUEVOG O £pYACONEVOS VA KOWEI KAl v

KOAARoe€l, atrd didgopa PIKPOBIa TToU £XOUV Ta TTOVTIKIA KAl O KAToapideg OTO TTAOIO.

Ta pétpa TpooTaciag TTou TTPETTEI VO An@BoUV yia Tov TTEPIOPIoHUS TNG £KBEONG TWV
epyalopévwy o€ BioAoyikoug KivOuvoug gival n auxvr] atToAUPaveoT, N TAKTIKA
KaBapIdTNTa TWV XWPWV Epyaciag, avatrauong Kal TouaAeTwy. MNpétrel, akdéua, va
XPNOIKOTTOIoUVTaAl Ta JECT ATOMIKAG TTPOCTACIOG OTTWG YOPUa Epyaaiag, yavTia, Kal

OTTOU €ival aTTapaiTNTN HACKA YIa TO TTPOCWTTO.

Biological Risk

00

S
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2.2.4 OpyavwTiKoi Kivduvol

O1 emmikivbuveg epyacieg TTouU €ival avayKaouEvog va eKTeAETEl £vag epyalOuevog, TO
Ayxog THpnong Tou xpovodiaypduuatog TTapddoonsg Twv €pyaciwy, n Trean Twv
€PYOOOTWV Yyia ypAyopn Kal @BnvoTepn e€pyacia Pe OKOTTO TN MEYIOTOTTOINGN TOU
KEPOOUG, 0€ CUVOUACHO HE TNV QVEPYIQ TTOU OUVEXWS TTAATTEI TOV KAGSO auTtd Twv

epyadopévwy, gival ol KUPIEG AITIEG TWV OPYOAVWTIKWY KIVOUVWV.

Ta xpovodiaypduuara, n avepyia Kai N TPooTTadeia Tou pyodOTN VIO UEYIOTOTTOINON
Tou KéPOOUG TTAvTa Ba uTTdpxXouv, OPWG oI Kivduvol PTTopoUlv va PEIwBouv Pe Tnv
KaBiépwon SlIoAAEIudTWY epyaciag KAaTAAANANG didpkeiag, Slaudp@waon KAataAANAwv
KAIMATICOMEVWV XWPWVY 1 KUAIKEIWV yIa TNV avaTTauon Twv £pyajodévwy Katd
O1dpKeIa TWV DIOAEINPATWY TOUG, TOV TTPOYPANUATIOUO Kal T HETABeon epyaciwy. Ta
METPO QUTA, €KTOG OTTO MEIWON TWV OPYAVWTIKWY KIVOUVWY, Ba TTpokaAéoouv Kal

augnaon TG TTapaywyikOTNTOG £pyaciag, KATI TTou ¢NTd 0 £pyodOTNG.
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2.3 Kivduvol yia TNV CWHATIK OKEPAIOTNTA TWV EPYAJOMEVWV.

2.3.1 Kivduvol TTTwoewg

To peyaAUTEPO TTOCOOTO BavaTnPOPWV Kal COBAPWY EPYATIKWY OTUXNMATWY CTNV
Eupwtraik) ‘Evwon kataAauBdvouv Ta atuxfiuota AOyw TTWOewv. Ta atuxAuaTa
aTTd TITWOTN OEV aPOPOUV YOVO TITWOEIG aTTO PeydAa Uyn. MTwon PTTopEi va UTTapgEl
Kal 07O id10 eTmiTTedo AOYyWw OAioBnong, o€ avoiyuata f akAAUTITa dATTEdA £pyaaiog

a1Td OTOBEPEG OKANEG KAl POPNTEG OKAAEG.

2€ MIO VAUTTNYOETTIOKEVUOOTIKN {wvn YivovTal EKTETANEVEG epyacieg o€ UYn, yiad auTo
UTTAPXEl augnUEVOG Kivouvog TTPOKANONG atuxfpaTog. Ta artuxiuata ptropoulv va
TTPOKANBOUV ammd epyacie¢ o€ OKOAwOIEG TTou Ogv diabétouv OAa Ta MPETPA
TPOOTACIAG, €pyaACieC O€ EMOQAAR] avnpTNMEVA  IKPIWWMPATA, WN  TTEPIPPAYMEVA

avoiypata datédwv, oAlaBnpd daTTeda £pyaciag, pyacieg o€ UYPOS O€ TOIMIVIEPEG 1

I0TOUG, Avodo kal kaBodo atrd K&Be €idouc OKAAEG.

(EAAEIYH ©QTIZMOY:AAAOZ ENAZ KAGOPIZTIKOZ MAPAIONTAZ INA MPOKAHZH ATYXHMATATQN)
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Emdvw oOTIC OKaAWGOIEG yivovTal cuvhBwe eKTETOUEVEG KOl OUOKOAEG €pyaoieg O€
MEYAAQ Uy, KaBWG Kal JETAQOPd Kal TOTTOBETNON BAPEWY QVTIKEINEVWY, £TO1 TTPETTE
TAvToTe va diveTal PeyaAn TTPOooXH TOGO OTNV KATAOKEUR 600 Kal oTh XPrion Toug
a1d Toug gpyalouevoud. MNa Tn heiwon Twy KIVOUVWY TITWOEWS aTTé JIa OKOAWOIA
TPETTEI va An@BoUv pia oeipd atrd pétpa ac@alsiag. To BacikdTepo atmd 6Aa eival Ta
UANIKA TNG OKAAWOIAG va gival o ApIoTn KATAoTaon Kol n ouvappoAdéynon n
QTTOCUVAPUOASYNON TNG va YiveTal atmo £UTTelpa ATopa Ta OTToid, OTTOU XPEIddeTal, Ba
Qopouv {wvn aoakeiog. Ta dAmmeda egpyaoiag TTou gival Kal n PBacikOTepn TNYRA
KIVOUVWYV TTPETTEl VO ATTOTEAOUVTAI OTTO Tpia Yadépia, va PNV UTTAPYXOUV QVOIyHaTO
peyaAUTepa atrd 30 €KATOOTA TTPOG TO PETWTTO £PYOTIAG, VO UTTAPYXOUV dUO OTABEPEG
KOUTTAOTEG O OAEG TIG TTAEUPEG KAl va UTTAPXEl ao@aAAg TTpdofacn OTO XWPOo
epyaciag. O1 gpyaddpevol dev TTPETTEI TTOTE va XPNOIYOTTOIOUY TTPOCBETa PECa
(BapéAia, okapvakia, KouBAadeg) eTTAvw OTIG OKOAWOIEG KAl OTAV YivovTal Epyacieg

o€ OUO BIOPOPETIKA ETTITTEDA TTPETTEI VO POPOUV KPAVN QCQPOAEIG.

(EPTAZIEZ EMNMANQ ZE IKPIQMATA)
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O1 popnTég oKAAEG gival pia GAAN cofaph TTNyR KIVOUVWY yIa TOUG £pyalouEVOUG TTOU
OouAelouv ©€ auTr, KATI TTOU O@EIAeTal KUupiwg OTn Xprion akatdAAnAng n
avac@aloug okdAag kabBwg kal otn AdBog xpnoigotroinon tTng. H peiwon Ttou
KIvOUVOU TITWONG MUTTOPEI va PEIWBEl PE TNV evnUEpWOon Twyv epyalopévwy yia T
OwoTA XPAON TNG OKAAAG (TTOU TTPETTEI va OTEPEWDED, TI KAion TTPETTEl va €XEl, TToIO
OKAAa Ba xpnoigotroinBei, K.0.) Kal Twv KAvOvwv TToU TIPETTEl va aKoAouBouv
(dvodog kal kdBodog aTrd Tn oKAAA va yiveTal TTAVTA PE TO TTPOCWTTO TTPOG TO PEPOG
TNG OKAAAG, TTPETTEI VA XPNOIMOTTOIEITAl (VN OOQOAEiaG TTOU Ba OTEPEWVETAl OF

KATTOI0 A0QAAEG ONEIo EKTOG OKAAAG).

210 ddateda epyaciag Oev TPETTEl va a@rvovTal dIdpopa AxXPnoTa AVTIKEIUEVA,
mpéTmel va kaBapifovral Ta didgopa AGdia Ta oTroia PTTOPOUV va UTTAPYXOUV Yia va
atropeuxBei MOavo yAioTpnua, ol epyalduevol TTPETTEI va POPAvE TTAVTOTE KATAAANAG
avTIOAIOBNTIKA TTaTTOUTOIa Kal va KaBapifouv TIG GOAEG Twv TTATTOUTOIWV TOoug OTav
auTéG Oev gival KaBapéS. ZTa avoiyuaTta TTou uTtdpxouv oTa 0Atreda epyaaciag TTPETTEN

va yivetal epigpatn av autd eival PeydAa aAAIldG TTPETTEI VO KOAUTITOVTOI EVTEAWG

OXI OPWG TTPOXEIPA PE UNIKG XWPIG ETTAPKI avToxH).

(KINAYNOI NTQZEQN AINO ZKAAEZ KAI EZAITIAZ EMIMTOAIQN)
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e 2.3.2 Nupkayid iR ‘Exkpnén

2¢ KABe 1TAoio og otroiadnTroTe @Acn TNG (WNAG TOU UTTAPXOUV TTAVTOTE ETTIKIVOUVOI
XWPOI OTOUG OTTOIoUG UTTOPEI va oUpBEl ékpnén A TTupkayid .TEToI0I XWPEOI GTO TTA0IO
MTTOpEI Va givar:

° Xwpol 0TOUG OTToIoUG, €iTe AOyW TOU TTEPIEXOMEVOU TOUG €iTe Adyw dlappowv
amd OimmAavd  diapepioyarta, €ivar duvati N OUYKEVIPWON dAgpiou  HEiyuaTog
udpoyovavlpdkwy Kal 0EUYyOVOU O€ TETOIEG OUYKEVTPWOEIG WOTE TO UEIYPa va gival
EKPNKTIKO (BeCapevéG @opTiou, OECOUEVEG KAUCIMWY Kal AITTAvVTIKWY, OITTUBUEVQ,
OeCAUEVEG KATAAOITTWY, K.A..).

° Xwpol 0ToUg 0TToIoUG UTTAPXEI DIaPPON EUPAEKTWY agpiwv A oguydvou atTd Ta
epyaAcia, TIGC QIAAEG A Ta AAOTIXA TWV CUOKEUWY OEUYOVOKOTTAG A 0§UYOVOKOAANONG.

° XwWpEOI JE aTPoUg DIOAUTIKWY aTTd £pyacies Bagng.

2€ OTTOIOVOATIOTE ATTO TOUG TTAPATTAVW XWPEOUG £vag atTAOg OTTIivBripag TToU YTTOpPEi
va TPOoKANBei ammd  yeTovikéGg  gpyacieg  O0fUyovoKOTING, 0OEuyovoKOAANong,
OUYKOAANONG, YEITOVIKEG €pyaoieg pNXavikAg TPIBAS | KOTIAG, TITWON METAAAIKOU
QVTIKEIMEVOU, OTTACIUO N} aOTOXIia N QAVTIEKPNKTIKOU NAEKTPIKOU €EOTTAICHOU, AKOUG

Kal n TpIRM Adyw OTATIKOU NAEKTPIOUOU UTTOPE va TTPOKAAETEI €KPNEN.

Aegapevég Tou dev €xouv KabBapioTei TTARPWG aTTd Ta dIAPOPA UTTOAEIMUATA QOopTiou,
KQUOidwy, NITTaVTIKWYV €Aaiwv UTTOPEi OTIG SIGQPOPESG NETPAOEIG VO paivovTal KaBapEg
ammd emikivouva aépid, AOyw Tou OTI TTOANEG QOPEG TA UTTOAEiNPaTa oxnuati¢ouv
KpouoTa kal €I0IKA To TTeTpéAaio €10l OTav apxiouv ol gpyacieg kabapiouou A ol
EPyaoieg KOTTAG Ta aépla EAEUBEPUWIVOVTAI KAl UTTAPXEI MEYAAOG Kivouvog £kpnéng.

2 € TTOAAEG TTEPITITWOEIG T UTTOAEIMPATA PTTOPET va TTAPOUV QWTIA N OTToI UTTOPET va
gival pev TOommKOU XapakTAPA, aAA& g€ TTOAU GUVTONO XPOVIKO dIACTnUa UTTOPED va
ATTOPPOPrOEl OAO TO 0EUYOVO TOU XWPOU, OTTOTE 01 Epyaldpevol TTou BpiokovTal HECO

o€ auToVv KIvOuvelouv dueca atrd aoceudia.
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MNa 1™ peiwon Twv KIvOUVWY TIPOKANONG TTUpKAYIAG 1 €Kpnéng Tpémel va
AapBavovtal Ta KaTAAANAQ PETPA OTOUG XWPOUG €PYaaiag Kal n Xpnolhotroinon
owaoTtoU  €gomAiIopolu. O owoTog Kabapiopds Twv deapevwy Kal n  €kdoon
TOTOTTOINTIKOU  aTTAAAAYAG aTTO  ETTIKIVOUVA  aépla PEIWVOUV  ONPAVTIKA  TOUg
Kivduvoug. O1Tou xpelddeTal TTPETTEI VO YivovTal EVOIGUETEG WETPAOEIS VIO Agpia Kal
OTO XWPO £pyaciag TTPETTEI va YiveTal CWOTOG £COEPICUOG TIPIV Kal KATA Tn SIGPKEIX
TNG EPYQCIAG. ZTIG EPYOOieg TTPETTEI O EEOTTAICOG TTOU XPNCIKOTIOIEITAI va gival O€
dploTn KATaoTaCn, Ol £PYA(OPEVOI VA XPNOIKMOTTOIOUV TA CWOTA HPETPA ATOWIKNAG
TTPOCTACIag Kal OTTou UTTAPXE! KivOUVOg €Kpngng va yivovtal emonuavoelg. O1 QIaAeg
QEPIWV TTOU XPNOIYOTTOIOUVTAI YIA TIG EPYACIEG TTPETTEI VA €ival O AVOIKTOUG XWPOUG
MakpId aTrd e0Tieg BepudTNTAG, Va gival 6pBieg depéveg oTaBepd Kal n aviywon N

METAQ@OPG TOUG va yiveTal YE €10IKO KAAABAKI.

(OANOZXEPHZ KATAZTPO®H TMAOIOY AMNO MNMYPKATIA)
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2.3.3 HAekTpomAnéia

H nAextpikf) evépyela, TTap’ OAo TTou atroTeAei TTAEov PEPOG TNG KABNUEPIVAG MOG
Cwnc, e€akoAouBei va eival attd Ta TTAoV AyvwoTa yia TO GUVOAO TwY oUVAVOpWTTWYV
Mag Béuata. Kal Opwg ol Kivouvol attd 10 NAEKTPIKO peUpa gival TToAU aof3apoi, dioT
€KTOG aTro TOUG KIVOUVOUG £€KpNnENG f TTUPKAYIAG, ol NAEKTPOTTANEIEG TTOU cupPaivouv

gival oxedov 0Aeg TTOAU coBapéc | BavaTneopeg.

Ta amoteAéopaTa TNG ETTOPAS TOU NAEKTPIKOU PEUPATOS PE TO avBPpWTTIVO CwHa dev
eCaptwvtal ammd Tnv Tédon oAAG ammd Tov cuvduacud TnG TIMAG TNG €vTiaong Tou
pelPaTOg KAl Tou XpoOvou Trou OdiépxeTal amoé 1o owpa. 'ETol, HIKPAG €vraong
NAEKTPIKG peUPA TTOU PTTOPET va TTPOEABEI ATTO TNV ETTAPHA HE MIKPNAG TAOEWS KUKAWNO
€AV TTEPACEI ATTO TO CWHA YIA PHEYAAO XPOVIKO didoTna gival SuvaTdv va TTPOKOAECEI
Bavatneopa CUPTITWHATA, Ta idla TTOU TIPOKAAEl pelpa péong évraong otrd
KUKAwpa, Tr.X. 220 Volt oe 0,2 OeutepOAemta. Ta Paoikd CUPTITWHOTA  WIAG
NAEKTPOTTANGiag e€ival n appuBuia TG kapdiag Kal n aduvapia algaTwong Tou
EYKEQAAOU, PE aTTOTEAEOUA TO BAvATO TOU TTOBOVTOG O€ TTEVTE TTEPITTOU AETITA, €AV

OTO PETAEU Oev TOU BOBOUV OI TTPWTEG BOrBEIEG.

(AMOTEAEZMA ATYXHMATOZ ANO HAEKTPOIAHZ=IA)

Katd 1n d1dpkeia Twv TTOAUTTAOKWY €PYOOCIWY OTN VAUTTNYOETTIOKEUAOTIKI {wvn Ol
epyadopevol EpxovTal TTOAEG QOPEG AVTIUETWTTOI JE TO NAEKTPIKO pEUPA TTOU UTTOPEI
va TTPOEPXETAI ATTO TIG UNXAVES TTAPAYWYNS NAEKTPIKOU PEUUATOG TOU TTAOIoU, aTTd TA
NAEKTPIKA-NAEKTPOVIKA Opyava TOU TTAOIOU, ATTO TIG JOVIPEG KOAWDIWOEIG TOU TTAOIOU,
atrd Ta NAEKTPIKA epyaAeia XEIPOG, aTTO PTTAAAVTECEG QWTIONOU Kal aTrd TIG AOITTEG
KAAWOBIWOEIG DIAPOPWYV EPYAAEIWV 1) INXavNUATwy.

MNa TNV atmoQuyn Twv aTUXNUATWY Ol TTIVAKES dIOVOUNAG, 01 TTPICES, Ta KOAWDIA TTPETTE
va BpiokovTal o€ ApIoTn KATAOTAOT KAl VO PNV UTTAPXOUV TTPOXEIPEG KATAOKEUEG. Ta
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KaAWOdIa PEoNG Kal UWNANG TAONG TTPETTEl va €ival TTPOQUAAQYUEVA, KPENAOHEVA Kal
onpartodotnuéva Me Tvakidla, va TTpooTatelovTal ammd EEva avTikeiyeva, Bapn,
KaAUPpaTa A Katmakia. Ta NAeKTpIKG epyaleia xeipdg TTPETTEl va £xouv OITTAN Hévwon
Kal n Tpo@odocia Yéow TTivaka va yiveral Je dIakOTTn dia@uyrg i METAOXNUATIOTH.
Oool gpyalovral o€ NAEKTPIKOUG TTIVAKEG, NAEKTPIKA KOl NAEKTPOVIKA Opyava TTPETTE
va gival EUTTeIpol adeloux ol NAEKTPOAGYOI ] NAEKTPOVIKOI pE OAQ Ta £EEIDIKEUPEVA HECT

QTOMIKAG TTPOCTACIAG.

AtroteAéopara
2 KINAYNOZ
€T € TO
ens W AMNOTEAEZMATA
NAEKTPIKO peUA
ENTAZH-
XPONOZ- TAZH
1=0-25mA Meploxn Moudilaopa, HUikoi omaopoi. Zuppaivouv
Xwpig ATUXAMOTA aTTé TUXOV a@VidouaTa.
Kivduvo.
1=25-80mA Emikivduvn ‘Eviovn pJappapuyll Kapdidg, OSuokoAia
t > 30 sec mepIoxn. avamvorpg, uywnAnR Tmigon. Emépyerai
V =25 - 80 Volt 0dvaTog EVTOG TTEVTE TTEPITIOU AETTTWV.
I=80mA-5A MoAu Ta oupTTTwATA KAl TA ATTOTEAéOUATA E€ival
t>0.2-0.3sec EMIKiVOuUvn TA iS00 PE TA IO TTAVW.
V =80 -5.000 Volt | mrepioxn.
I>5A MoAv To NAeKTPIKO pEUPA PEEI OTNV ETTIPAVEIO TOU
t eAdyi10TOG €MmIKivouvn OWMOTOG KOl TIPOKOAEI €OWTEPIKA  Kal
V > 5.000 VoIt mePIOXA. e§wTepIlkd Bapid eykavpara. O Bdvartog
emEPYETAI O AiyEG WPEG 1} KAl NUEPEG.

(AMOTEAEZMATA ENA®HZ ME TO HAEKTPIKO PEYMA)
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2.3.4 duoikoi Kivduvol

O1 @uoikoi TTapdyovTeg o1 OTToiOI ETTIBAPUVOUV TOV £PYACIOKO XWPEO KAl £YKUPOVOUV
KivOUvoug eivai:

* O6pufog

o AKTIVOBOoAia

¢ AovAOEIg

Q¢ B6puBog xapakTtnpietal KABe avemBUUNTOG NXOG KAl o€ €va TIAoci0 Ol
epyagoéuevol Tov ouvavTouv ouxvd, a@ou uwnAég oTabueg BopuBou gugavifovTal €ite
AOYyw TNG idlag Toug TNG epyaciag (1T.X auHOBOAIOTEG) €ite atmd Tnv epyacia GAAwv
OUVEPYEIWV OE YEITOVIKOUG XWPOUG. To TTAOI0, AOyw TWV KEVWV XWPWV Kal TWV
METOANIKWYV TOU TUNUATWY, €evepyei wg TEPAOTIO TUPTTOVO HE OTTOTEAECHO TOV
TTOAATTAQCI00WO Tou BopURou Kal TRV KATATIOVNON TWV ePYAlopévwv OE TEAEIWG
OIaQOPETIKOUG XWpPoug. H ouvexng ékBeon o uwnAég oTdBueg BopuPou uTTopEi va
TIPOKAAECEl TTOAAEG DIATAPAXEG OTTWG QAVATIVEUOTIKEG, KOPDIOAYYEIAKES, TTETTTIKEG,
adevIKEG Kal veupoloyikég. H ékBeon otov B6pufo ptropei akdpa va TTPOKOAECEI
BAGBN 1 atmwAgla aKoAG, adTTvieg, PEIWON TNG ATOUIKAG TTPOCOXNS KAl avTiAnyng, UE
ooBapd kivouvo TTPOKANGNG epyaTikoU atuxAuatos. H peiwon, n amoudvwaon Kai o
eYKAEIOPOG TOU BopuPou gival BUCKOAOG OE HIa VAUTTNYOETTIOKEUAOTIKY {wvn €101 TO
METPO TTPOOTACIAG TIPETTEI VA €ival aTOMIKA, dnAadr) va yivetal Xpron wToaoTridwy,

WTORBUGUATWYV | WTOTTWHATWY.

O1 akTivoBoAieg atroteAolv €va atmd TOug QUOIKOUG BAQTITIKOUG TTAPAYOVTEG OTO
XWPO epyaciag , ammd QuUOIKAG aAAG Kal aTTd TTaBOoYEVETIKAG TTAEUPAS dlakpivovTal O€
IOVTICOUOEG Kal PN 10VTiICOUOEG OKTIVOBOAIEG. 2T VAUTTNYOETTIOKEUQOTIKA Blopnxavia n
oKTIVOBOAia, €KTOG aT1rd TIG NAEKTPOOUYKOAANCEIG TTOU EKTTEUTIOUV UTTEPIWAN KOl
uTtépuBpn  akTIVOBOAIO  XpnoldoTrolouvTal  Auxvieg akTivwv X  OTOV  €AEyXO
OUYKOANACOEwV, evw o€ Auxvie¢ ocuokeuwv Radar tou mapdyouv HIKpOKUUOTO
mepiExovtal padievepyd uAikd. H akTivoBoAia utropei va TTpokaAécel TTaBroEIg Tou
MUEAOU TOV OOTWYV, TWV YEVVNTIKWY OpyAvwy, TwWV 0QOAAUWY, TwV AIJOTTOINTIKWY
opydavwy, Tou BEPUATOG Kal ep@avion KakonBwv Oykwyv. O1 gpyalduevol TTou eival
duvaTov va £€pBouv o€ €TTaQr PE KATTOIOU €idOUG aKTIVOBOAIQ TTPETTEI VO TNPOUV TIG

TPEIG BACIKEG APXES TTPOCTACIOG : TNV ATTOOTACT), TN BwpPAKIoN Kal ToV XPOVO.
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AovAoegig ovopdadovTal o1 PNXAVIKEG TAAQVTWOEIG Ol OTTOIEG PJETAPEPOVTAI HECTW TWV
OTEPEWV CWHATWY, JE ATTOTEAECHUA TN YETAPOPA UNXAVIKAG EVEPYEIAG ATTO UNXAVEG N
epyaleia otov epyalduevo. O1 dovroeig gival pia atmo TIG KUPIEG TTNyES BopUBou Kai
MTTOPEl va TTPOKANBOUV atrd TTOAAEG PNXavEG 1 epyaleia xeIpOg Kal PETASIdOUV TIG
OOVAOEIC TOUG OTO CWwHa Twv epyalopévwy. O1 dovAaelg dIOKPIVOVTAl O€ AUTEG TTOU
ETTNPEACOUV TA XEPIA KAl TOUG BPaXiOVES Kal o€ DOVATEIG TTOU £TTNEEACOUV OAOKANPO
TO CWHA Kal YetadidovTal péow emm@aveiwy. H BepeAiwwdng apxr yia Tnv TTpocTaoia
atrd acBéveleg Twv dOVACEWY gival N Peiwon Twv dOVACEWY ATTO TNV TTNYI TOUG KAl
yla va emTeuxOei autd TPETTEl va AauPdvovTtal PETPA aTTO TOV OXEDIAONO TWV
MNXavwv 1 epyaleiwv xeipdg. lMpétel, emmiong, va AapBdvovral péETpa yia TNV

TIPOCTACIA ATTO TIG AOBEVEIEG TWV DOVAOEWV.

2.4 'Ekdéoon mioromointikou amaAAayn¢ amo smikivouva aépia (Gas Free
Certification).

To mMOoTOTTOINTIKO AUTO, TO OTTOI0 €KJIOEI PMOVO KATTOI0G AdEIOUX0G XNMIKOG

EUTTOPIKAG VAUTIAIAG, ava@EépEl TPEIG CUYKEKPIPEVES TTEPIOXEC — BETEIC Epyaciag:

o. Xwpol aoPaAEiG yia Tov AvBpwTTo — AOQPAAEIG YIa BepUEC epyaaieg
(Safe for men - Safe for fire).

B- Xwpol ac@aAeig yia Tov AvOpWITTO — N aoQaAEiG yia BepUég epyaaieg
(Safe for men - Not safe for fire).

Y. XWpol un ac@aAgig yia Tov AvepwTro — Jn ao@aAEic yia Bepuég epyaaieg

(Not safe for men - Not safe for fire).

To moTotoInTIKG autd €£xel didpkela atmd 36 wpeg To eAdxXIOTO PEXPI Kal 60
NUEPES (yia epyacieg diIdAuong TTACIWVY).

‘ET0o1 €dv O¢€ éva XWpo epyaciag:

v\ N OUYKEVTPWON TWV EKPNKTIKWY AEPIWV €ival KATW aTTd Ta ETTITPETTOUEVA OpPIa,

v’ 1 TTEPIEKTIKOTNTA TOU oguyodvou gival atmd 19.5% £wg 22.5%, kai

V' TA UTTOAEIUPOTA TTOU UTTAPXOUV BEV PTTOPOUV WE TIG ATHOOQAIPIKEG OUVONKEG
TTOU €TTIKPATOUV aAAG akOua Kal av yivouv Bepuég epyacieg va TTapdyouv
EKPNKTIKA a€pIa ] va TTapouv QwTId,
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TOTE O XWPOG AUTOG XOPOKTNPICETAlI «a0@AARS yia TOV AvOpwTTro - ao@aAig yia

0eppuég epyaoieg» (Safe for men - Safe for fire).

Otav oTov XWpo epyaciag:

v\ N OUYKEVTPWON TWV EKPNKTIKWV QEPiwV gival TTAvw oTtd Ta ETITPETTOMEVA
6pia, A

v TA UTTOAEIYUPOTA TTOU UTTAPXOUV BEV PTTOPOUV WE TIG ATUOC@AIPIKEG OUVOAKES
TToU €mKpaToUv, aANd av yivouv Bepuég epyaoieg PTTOpEl va TTapdyouv
EKPNKTIKG a€pia, Kal

v n TePIEKTIKOTNTA TOU oguyovou eival atrd 19.5% éwg 22.5%,

TOTE O XWPOG AUTOG XapakTnpifeTal «ao@AAARg yia TOV AvOPWTTO - N ao@aAng yia

Oepuég epyacieg» (Safe for men - Not safe for fire).

Otav 6pwg aTov XWPOo £pyaoiag:

v\ N OUYKEVTPWON TWV EKPNKTIKWV OEPIWV gival TTAVW aTTd Ta ETITPETTOMEVA
opia, n
v/ TO UTTOAEiPPATO TTOU UTTAPXOUV OEV UTTOPOUV HE TIC ATHOOQAIPIKEG GUVOAKES
TToU €mMKpaToUv OAAG av yivouv Bepuéc epyacieg va TTapAyouv EKPNKTIKA
agpia, Kai
v n TTEPIEKTIKOTNTA TOU ofuydvou gival KaTw atd 19.5%,
TOTE O XWPOG AUTOG XOAPAKTNPICETal «HUn Ao@AAAS yia Tov dAvBpwtro - Mn

ao@aAng yia 0epuég epyacieg» ( Not safe for men - Not safe for fire).

H ékdoon Tou TTICTOTTOINTIKOU, eV €ival Kal aTTaAAQyr] TwV XWPWV Tou TTAoiou
aTTo €TMKIVOUVA aEpia. ATTAWG KATAYPAQPEl TNV KATAOTACT Twv dIAQOPWY XWPWV TOU
TIAOIOU OTn OUYKEKPIMEVN OTIYU €kOOONG TOU Kal EMTPETTEI 1} OxI TNV €i00do
epyadopévwy A TIG epyaaieg ue AGYa yia KABE £va XWPo exwPIoTd.

2.4.1 EvOidpeoeg NETPAOEIG OTTOU KOl OTAV ATTAITEITAI
Eteidf o€ TTOAAEG TTEQITITWOEIG PE TNV TTAPODO TWV BEPPWYV EPYACIWV OE OECAUEVES
KAl AOITTOUG KAEIOTOUG XWPEOUG UTTAPXE! TTEQITTITWON va dnuioupynBouv TOSIKOI aTUOi 1)
aépia, €KTOG aTTd TOV XNUIKO vauTIAiag TTou €kdidel Ta TTIOTOTTOINTIKA aTTaAAQYAG aTTo
emkivouva aépia (Gas Free Certification ), o Texvikdg ac@aAeiag Tou TTAoIOU, YE TNV
OuvOpPOUNA TOU TTANPWHATOG TOU TTAOIOU TTOU DIOBETEI T KATAAANAQ Opyava TTRETTEI val
eAEYXEI OE TOKTA XPOVIKG OIOCTHUATA TIG JETPROEIG

O1 éAeyxol auToi TTpETTEl va KaTaypd@ovTal o€ TTivaka TTou va deixvel TNV NUéPQ,
TNV WPQA, TO €id0g — atToTéAeapa TNG KABE PETPNONG Kal TIG 0dnyieg TTou didovTal aTrd
TOV TEXVIKO AOQAALIAG. € TTEPITITWOTN TTOU JIATTIOTWVETAI OTI Ol CUYKEVTPWOEIG TWV
EKPNKTIKWY agpiwv TTANCIGJouv OTO €TTIKIVOUVO €TTITTEDO, TOTE Ol EPYACIEG OTOV
OUYKEKPIUEVO XWPO TTPETTEI va BIAKOTTOUV APéoWwS Kal va emavaAngBolv poAIg

€k000¢i vEo TMIOTOTTOINTIKO aTTaAAQYAG aTTd €TTIKiVOUVa aépia.
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3. Epyatikd Atvyfpota

3.1 Opicuoc epyatikod arvyquotog

Epyatiké arixnua gival ekeivo TTou ouuBaivel oTov epyaloéuevo katda mn didpkeia
TNG €pyaciag f ME agopun TNV €pyacia Kal OQeiAeTal o€ ammoTouo Bialo ewTepikd
yeyovog (oupPBdv) TTou TTPOKaAEi TTpdoKaipn r} dIApKr avikavoTnTa Epyaciag.

Mo To XapoKTNPIOKO TOU atuxAuaTog cav pyaTikd gival adid@opog o Xpovog
ekONAWONG Twv OUCHEVWIV OCUVETTEIWV OTNV uyeia Tou egpyalduevou, TO Qv
ekdnNAwvovTtal apéowg, apyotepa  OTadIakd, OTTwG Kal To €Av UTTApXEl MEPiIdIO
ouvuTtaIméTnTag Tou epyadduevou. (Puoikd TO aTUXNUA TTOU TTPOKANONKE OTTO
TPOBeon Tou epyalduevou dev xapakTnpiletal epyaTikd). Ma va xapaktnpioTei éva
YEYOVOG oav £pyaTikG atiXnUa TTPETTEI VA UTTAPXOUV 01 £¢AG TTPOUTTOBECEIG:

1) Na rpokeiTal yia Biaio yeyovog.

Na uttdpyxel dnAadn EKTAKTN Kal aipvidia €TTiIdOpACN €EWTEPIKOU TTAPAYOVTAQ,
TTou OgV £XEl OXEON KE TNV OPYAVIKI KATACTOON Tou £pyadopevou. H emmidpaon auth
MTTOPE va €xel oav aiTia TV €TIRAPUVON TWV OpWYV £pyaciag KATW aTrd atTpOPAETITEG
Kal EKTAKTEG OUVONKEG.

MpoUumrdpyxouca acBéveia n oTroia ekdnAwveTal 1 €mOEIVWVETAI KAT& TNV
EKTEAEON TNG €pyaciag KATw ammd KOVOVIKEG OUVONKEG Oev OTTOTEAEI €PYATIKO
aTuxnua. Av 0pwg n acBéveia TTPoNABe KaTd Tnv eKTEAEON TNG €PYaCiag KATW aTTo
eCAIPETIKEG KAl  aOUuVNOIOTEG OUVOAKEG, TOTE XOPOKTNPICETAl WG  EPYATIKO
atuynua. Amé Tn vouoBeaia €xel KpIBei 0TI UTTEPUETPN TTPOCTTABEIa Tou £pyalOuEVOU
TTOU TTPOKAAETE BAvVATO ) AvIKavOTNTA VIO EPYATia €ival EPYATIKO aTUXNUA.

2) Na TrpOKeITal YIa YEYOVOG TTOU OUVERN KATA TNV €KTEAEON N HE AQOPHNA TV
epyaoia.

Ekeiva tTou oupBaivouv Katd Tnv €KTEAECN TNG £pyaciag oav Gueon CUVETTEIN
QUTAG: TPAUUATIOKOG atrd unXAavnua, TITwon KATT. Ekeiva TTou cupBaivouv pe agopun
TNV gpyaaia, dnAadr ekTOG Tou TOTTOU Kal TOU XPOVOU £PYQOiag, YE TNV TTPOUTTOBEON

va €xouv €0TW Kal éPuEcn oxéon JE TNV epyaaia.
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3.2 Eéaywyn amroreAsoudarwv

Mapakdtw TTapoucialovTal T ATTOTEAECUATA YIO TA ATUXAMOTO TTOU ONPEIWBNKav
META amd emeCepyacia Twv Oedopévwy pe KaTAAAnAa oxAuota. Ta aTuxnuata
TapatiBevrar pye T popen dlaypapudtwy oto Mapdprnua 1.Ma Ta OTATIOTIKA
OTOIXEiO OTA OTToia Ba TTAPOUCIACTOUV EYIVE TTPOCTTABEIO KATA TNV KATAYPA®H TWV
ATUXNUATWY YIa TNV 600 KAAUTEPN €KTiUNOoN UTTOPENG TTIOTOTTOINTIKOU ao@AAOUG
Xxpnong o@Aéyag 6tav ouvéEBnoav autd a@ol OTnv TIOPEid O OUYKEKPIPEVOS
Tapdyoviag BOa  xpnolgotroindei wg  onuelakny lavétnTa Yo TNV EKTiUNON

QTTOTEAECUATWV.
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OZ02TA YTAP=AL K Me GAS FREE

| | KT
M HGA
N A 0K 4

(ateqorie

ZXHMA 3.1 NMOZOZTA YNAP=HZ GAS FREE

210 oxAMa 1 TTapoucidleTal To TTooooTo UTTapéng i pn (Gas Free) og artuxriuarta TTou
ouvdEovTal PE TO TMIOTOTTOINTIKO ao@aAoUg xpriong @Aoyag. OTrwg cival gavepd oto 50% Twv

aruxnudtwy Ogv UTTHPXE TO TTIOTOTIOINTIKO HE Aueon ouvérela Tnv TTPOKANCN ATUXfMOTOG.
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1

1 B o

; 1 LIABPOH ATIO ERTANEIO OAOTOKOMHS

I O40TA AT EFTAAELD KOMH?

5 .. OQHPHENOI EAAETIKO ZOAHNES AJAPPOH
! i POMATA ME EYOAEKTA ATARYTIKA

, m “ B ool

: \ ‘ ‘ Il ey

MPeH GF ‘
JH GAS FREE

MH NEA EROIH

ZXHMA 3.2 EMO®ANIZH ATYXHMATQN (GAS FREE)
210 OoxAuUa 2 TopoucidleTal pe BAon TO TOTOTIOINTIKO ao@AAOUG xpriong @Adyag o

TTapAyovTag TTou 0drynoce OTo atUXNMa Kol TTooca ammd autd katéAngav oe Bdvato n cofapd

eykauuaTa.

EPTATIANE ERTAIAME EPTATIANE
VIAPHGAS FREE 5 MHYIAP=H GAS FREE 7 MHNEAEKAOmH ]
AIAPPOH ATO EPTANEID OAOTOKOMHE 4 QAOTAATOERTAAEIQ OAOTOKOMHE S NATBTLE0 0N )
OBAPVENDI EAAITIKO) EOAHES 1 EYOAEKTAXPOMATA 1 - 0
BANATON 7 GANATOI !
ETKAYMATA ) ETAYMATA 3 ETKAYMATA !
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HAEKTPOZYTKOMHTER
ZQAHNOYPTOT
EAAZMATOYPTOI
OAOTOXEIPIZTER
EPTATEL
EOAPMOZTEZ
HAEKTPOAOTOI
KABAPIXTEY BAGELZ
XEIPIZTEZ
AMMOBOAIZTEY YAPOBAIZTEZ

oY LD LW LD D O L WO o —

2XHMA 3.3 NMOZOZTA ATYXHMATQN ANA EIAIKEYZH

AFIEMOE ATYXHMATEMN
HAEKTPOZEYT KOMANMHTEE
ELXOAHMNOYRPTOT
EAAZMATOYPIMOI
DA OXEIPTETEE
EFIrATEZ
EDAPMOEZTEE
HAEKTRPOMOTOT
AADAPIETEE BADELE
XEIPIZETEE
AMMOBOAIZTEEZ YAPOBAIEZTEE

Fi
(=]
=)
0
(]
2
3
3
3
]

MINAKAZ 3.1 ATYXHMATA ANA EIAIKEYZH
210 OXAMA 3 TTOPOUCIAZETAI TO TTOCOCTO ATUXNMATWY ava €1I0IKOTATA. [MiveTal @avepsd OTI Ta

TEPIOCOTEPA ATUXAMOTA TTapouciadovTal o€ €IDIKOTNTEG OTTOU N €PYACia TOUG aTTAITE ¥XPron
PASYag OTTWG 0l CWANVOUPYOI KAl O EAACUATOUPYOI.
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LOBAPOTHTA ATYXHMATOZ

Units

0.0

GANATOL

ETKAYMATA

20BAPOL

TPAYNATIEMOL EAAOPO]
TPAYMATINOI ALTOBYMIEE

OANATOI EFKAYMATA >OBAPOI TPAYMATIZMOI EAA®POI TPAYMATIZMOI AINOGYMIEZ
Series 4 12.0 10.0 17.0 11.0 2.0

YXXHMA 3.4 X2OBAPOTHTA ATYXHMATQN

210 OoXNua 4 TTaPoucIAdeTal n ooRaPOTNTA TWV OTUXNHATWY Kal HE TN

ouxvotTnTa TTou odnyoupaoTte oe Bdvato, eykavuuarta KTA. Eivar @avepd 6T OTIg
VAUTTNYOETTIOKEUAOTIKEG CWOVEG N TTPAYHOTOTTOINCON €vOG QTUXNMATOG CUVNBWG €XEl
OAéBpIa atroTeAéopaTa agou To BavoTePo gival va Exoupe K&tmolo Bdvaro, cofapd

TPAUMPATIONO 1) eyKAUPOTA.
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0
£ I 0D AND TANKS
S E=QTEPIKA

B cerasToqms

B xanosTAsIO

Series 3

ATYXHMA ANA TIEPIOXH 2YMBANTOZ

HOLD AND TANKS EZQTEPIKA KATAZTPQMA MHXANOZXTAZIO
Series 3 27.0 11.0 8.0 5.0

YXHMA 3.5 ATYXHMA ANA IIEPIOXH

210 OoXAua 5 mapoucidfovTal Ta aTuxfuaTa avda Trepiox cuppavtog. Eival
&ekadBapo OTI Ta TTEPICOOTEPA ATUXHMATA CUPPBaivouv OTIG deEaPEVEG QopTiou OTTOU
QTTAITEITAl OUXVA N XPAON QAOYag HPE TTIOTOTTOINTIKO, EAASIPEWS QWTIOPOU, AOGYW

EPYAOIWV 0€ UYn Kal TTOAAWY AAAWY TTOPAYOVTWY TTOU £X0UV TTEPIYPAPEI.
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BAZIKOI TTAPATONTEZ ATYXHMATON

B uan

}:,” B 200 sy

C B GAS FREE

» B riomana
Cateqories .

CIKPIOMATA B

GASFREE 10
20T 5
MAD 12

YXHMA 3.6 BAZIKOI TAPATONTEXZ ATYXHMATQN

210 OoXNPa 6 TTapoucidfovTal Ol TEOOEPEIG BACIKOI TTAPAYOVTEG TTOU WTTOPOUV
va odnyfoouv o€ éva atuxnua. Ta IKPIWPATA TTOU CUXVA XPNOIYOTTolouvTal JE 2
padépia avti yia 3 Bdoel dlatagewy, oI TPOPOdOTEG peupatog Twv 220VOLT avri
42VOLT, 0 mmoToTroINTIKG aoc@aAoug xpriong @Adyag (Gas Free) kar 1o péTPA
QTOMIKNG TTPo0TaCiag €ival oI KABOPIOTIKOTEPOI TTAPAYOVTEG Yia va TTPOKANGei  €va

aruxnua.
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4) Ol KATANOMEX TIIIOGANOTHTAX

41 HIIIGANOTHTA

H mlavéTnTa cival éva apiBunTikd PHETPO TOU KATA TTOCO gival TBavA uia €KBaon
KAatrolag oToxaoTIKAG Oladikaciag. Eivar pia amdé 1 duo TTapauETPOUG TTOU
TpocdlopiCel TNV UETABANTOTNTA evog cuoTAuatog. H GAAN TTapAUETPOG cival auTh
TTou TIpoodIopiel TO OUVOAO Twv OuvaTwyv TIHWV. Tevikd n  mMBavétnTa
XPNOIYOTTOIEITAI VIO VA TTPOCOIOPICEl TIG KOTAVOUEG, Ol OTTOIEG TTEPIYPAPOUV TO £UPOG
TWV TIHWV TWV OTTOIWV PTTOPEl va TTapel pia PETaBANTA Padi Ye TO KATA TTOCO Eival

mOavé n PeTABANTA va TTAPEI A OTTOIOOATTOTE TIUN.

41.1 A6poioTikp Zuvdptnon Karavopng, A.Z.K - (Cumulative
Distribution Function (cdf)

H aBpoioTikiy guvdaptnon katavouns, G(x), ekepdlel Tnv mMOavOTNTA WOTE N
Tuxaia PeTaBAnTA X va ival hIkpoTePN 1 ion KaTTolag TIMAS X. G(X) =P(X < x), Otrou X
n Tuxaio JETABANTA, X YIa TIUA TAG Tuxaiog YETABANTAG X, kal P(X < x) n mlavoTtnTa

TOU yeyovoTog X < X.

4.1.2 Yuvdaptnon Mukvétnrag MBavérntag, Z.M.M1. - (Probability density
function (pdf)

Av n petapAnT) X gival ouvexng, 16te N mMOavoTnTa N petaBAnTi X va mapel
TNV TIYA X €ival TTOAU pikpr. ‘ETol opifoupe wg ouvaptnon TTukvoTnTag moavoTnTag
f(x) :iG(x) :i(l— F(x)) = —i F(X) i F(X)<0 dnAadf n o. 1. .

dx dx dx dx
ekQpadel To puBud pPeTaBOAAG TNG aBPOIOTIKAG CUVAPTNONG KATAVOUAG, Kal gival
TavToTe PN apvnTikr. AnAadn f(x) = 0.

MNa ouvexrg WeTaBANT uTTOpPEl va TTpoodiopicTei n mOaveTnTa TO X va
BpiokeTal avapeoa o€ duo TIYEG (a, b) : P(a < x < b) = G(b)-G(a).Mia TUTTIKA ypa@IKN

QTTEIKOVION TNG O .TT. TT. €XEI TNV JOPPN TOU OXNUATOG 4.1.
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guvVApTNOn TTUKVATNTA MeavaTnTag

=]
=] -
o

TiBavarnTa

[,

[=]
=]
£n

N

a 2 4 E a 10 1z 14 L] i3 20

afovar CUVETE LIV X

XXHMA 4.1 Z.I1.IT

4.1.3 Méon TipA R Tpoodokwpevn TIFA - E(X) A W - (mean)
Ovopadetal kal KevTpIKA poTrr HNOEVIKAG TaENS. OpileTal wg:

E(x)=)_Xi*Pi yia diakpiTég ueTaBANTEG
i=1

E(x)= J. X* p(x)dx yia ouvexeig peTaBAnTEG.

414 Aiaomopd V (Variance) — Tumiki amrékAion o (standard

deviation)

H Siaomopd civar éva péTpo trou Oeixvel Katd TG00 n KATAvoun E€ival
40 2
dla0oKOoPTTIoOUEVN YUPW aATTO TNV Péon TIPA. Var = J. (x—,u)ro f (x)dx

H Tumiki amwékAion cival n BeTIKA pifa TG dIAoTIOPAS : o = W

To TTAeOVEKTNPA TTOU £XEI N TUTTIKI ATTOKAION €vavTi TNG dlIaoTropdg cival OTi
EXEI TIG I01EG HOVADEG YE TNV EKACTOTE PETABANTA X. ZUVETTWG N TUTTIKA aTTOKAION €ivail
XPNOIUATEPN VIO VO ekPpAael TNV dlaoTTopd TNG METABANTAG X. H TuTTIKA atTékAion,
OTTwWG Kal n péon TiPA, €ival onuavtikd deyédn TOO0O yia TNV epanveia evog
aTuXAMaTog, O0O0 Kal yia Tnv TTapaywyh Kpirnpiwv yupw amd autd. H TutTkA

atrOKAIoN eK@PAdel TN S1I00TTOPd TWV ATUXNHATWY YUpW OTTO TNV PECN TIUA.
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415 Kapmoreg F -N

O1 kapTTuAeg F-N gival pia ypa@ikr aTreikovion, o€ AoyapiBuIK —KAigaka, Twv
TTANPOPOPIWY OXETIKA ME TN CUXVOTNTG TWV OTUXNMUATWY KAl TNV KATAVOUR TWV
VEKPWV a1rd autd Ta artuxnuara. O karakopugog agtovag (F(N)) ekppdlel tnv
aBpoloTiKA cuyxvoTnTa / TOavOeTATA Va Yivel atuxnua pe N i Tepiocdtepous vekpoug,
VW 0 opIgovTiog acovag (N) ek@pdadel Twv apIBPO TwY VEKPWY KAl KUpaiveTal atrd 1
€wg Nu 61Tou : Nu : 0 pé€yioTog TBavAES apIBPOG VEKPWY yia dedouévn dpacTnpIOdTNTA
AvaAloya pe TOV TPOTIO TTOU eK@PAeTal O KATAKOPUPOS AGfovag, UTTAPXOUV Kal
EVOANOKTIKEG — QTTEIKOVIOEIC Twv  KOWTTUAwy  autwy. OuolaoTikKd  autd  TTou
dlagopoTrolgital gival To TTwg PETPIETAI N TBavoeTnTa / cuxvoetnTa. To TI eKQPAClEl n
mOavoTNTA, KAl CUVETTWG TI MOVADEG £XEl O KATAKOPUQYOG dfovag Ba avagepBei
TTapakaTw (KepdAaio 5). MNpog 10 TTapdv Ba efetaocBoUv o1 TpdTTOI PETPNONG TNG
meavoTnTagc.
YTTApYXOUV TPEIC YEVIKEC MEBOOOI KATAOKEUNG TWV KAWTTUAWY auTwv(ttivakag 4.1),

Baon Tou TpdTTOU PETPNONG TNG TNIBAVOTNTAG :

* 2TATIOTIKEG ATTO BACEIG DEDOMUEVWY HE IOTOPIKA ATUXNHATWY

* MBavoBewpnTIKA POVTEAD UTTOAOYICHOU TNG avauevouevng meavoTnTag

* EkTigAocig 1dikwv

2TIG ETTOPEVEG TTAPAYPAPOUG Ba aoX0ANBOUUE PE TIG TTPWTEG OUO TTEPITITWOEIG.

Ilpoceyyion Kvpio mheovekTnpna Kvpio psrovektpo

Avorolia oto va mpofiéwer
HELLOVTIKES KUTUGTAGELS.
W0waitepa av Oev Epouv
Eavayivelr, Tepropiopdg oty
éxtaon s Pdong
OE00UEVEV

ZrumioTiky

. H povadwn adidmotn mym
UTUYN ATV '

Aoy, meprgyerl tig
cuvénetec. mpoPiémet
MbevobzoprTiKa OVCUEVELS KUTUOTACELS,
jovTEra aveldpmra av &gouvv
wpaypoatomowBei 1 oy,
LKPO KOTTOS

Agdopéva gevapa,
nepropiletan gy
mbovoTTe aTuyHuTeS

Xprnoomoeital otV

Exnipncsic e1d1kov } .
: vapyet ELLEwn) GedoUEVEV

Ymorsievie

(MINAKAZ 4.1)
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4.2 MeavornTa katavoung (Probability Distribution)

2Tnv Bewpia MMOAVOTATWY, MIA KaTavoury TmlavdtnTag TPoodiopifel €ite TNV
mOaveTNTa KAOE TIUAG PIag Tuxaiag HETABANTAG (dTav n YETABANTA gival diakpiTr, €iTe
TNV MOAvOATNTA TNG TIMAG TTOU EPTTITITEI O€ éva 1IDIaiTEPO didoTnua (6Tav n PETABANTN
givar ouvexng). H karavoun mlavoeTnTag tmepiypd@el 1o mWedio Twv MmMBAVWY
TIMWYV TTOU MIa TUXaia MeETABANTA PTTOPEi VO TTapEl Kal T TBaveTnTa OTI N TIMA TNG
Tuxaiag peTaBAnTg cival péoa o€ OTTOIOBATTOTE (UETPNOIKNO) UTTOOUVOAO €KEIVNG TNG
(ofATole (o

Ortav n Tuxaia yeTaBAnTh TTaipvel TIG TIHEG OTO OUVOAO TTPAYUATIKWY ApIOUwWY, N
Katavour TmlavotnTag TTePIYPAPETAl eVIEAWS aTTO T ouvdpTnaon abpoIoTIKAG
KATavOuAS , TNG OTToiag N TIUN o€ KABe TTpaypaTiké X gival n moavaTnta 611 n Tuxaia
MeTARBANTA gival piIkpdTEPN aTTO TO X N ioN.

H évvoia Tng kartavoung moavotnTag Kal Twv TuXaiwv MPeETABANTWY TTou
mepIypdgouv KpURetal KATw atrd Tn padnuartikn meibapyxia TN Bewpiag mOavoTATWY
Kal TNV €MOTAMN TNG oTamioTikAg. 'ETol diakpivoupe HeTaBANTOTNTO OXedOV O€
oTToladATTOTE TIUA TTOU pTTopEi va PeTpnBei o€ évav TTANBuopd (1m.X. UWog Twv
avBpwTttwy, didpkela wng evog YETAAAOU, auénon TTWANCEWY, KUKAOQOPIOKR por,
K.AT.) Mo autoug kai TTOANOUG GAAouG AGyoug, oI aTTAoi apIBPoi WG ONUEIOKEG
mOavoTNTEG €ival oUXVA QVETTAPKEIG yia TNV TTEPIYPAQP MIOG TTOoOTNTAG, €VW Ol
KATAVOUEG TTIOAvVOTNTAG €ival CUXVA TTIO KATAAANAEG.

YTrdpyouv SIGQOPES KATAVOUEG TTIBAVOTNTAG TTOU TTAPOUCIAZOVTal O€ DIAPOPETIKEG
eQapUoyéG. Mia atmd TIG ONUAVTIKOTEPEG €ival N KAVOVIKA KATAvVOuRA, n otroia eivai
€TTioNg yvwoTA wg Katavoury Gauss kal TTpooeyyifel TTOAEG SIAQOPETIKEG PUOIKEG
Katavopég. ANeg Trepirtwoelg eival autég Tng Weibull, Uniform, Gamma, Betta,

Log-normal ka1 Triangular mmou Ba replypa@olv TTapakaTw.
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4.3 KANONIKH KATANOMH (NORMAL DISTRIBUTION)
21N Bewpia TOAVOTATWY N KAVOVIKN KaTtavoun, 1 katavoury Gauss, €ival pia
aTmOAUTWG ouvexng kartavouny mlavotntag. H ypa@ikry TmapdoTtaon TnG OXETIKNAG
ouvapTnong TTUKvOTNTAG TMBaveTNTag €ival SIaPopPWHEVN, ME TNV KOPUQK GTO PECO
0po, Kai €ival yvwoTl w¢ KAUTTUAN Gauss Kal €xel ouvapTnon TTUKvOTNTAG

meavdTNTaG:

flz) = -2 e l@—n)?/(207)

Nerrd 4TTOU O TIAPAUETPOI W Kal
o’ eival 0 uéoog GPog Kal N TUTTIKA atrokAIon. H katavouR pe g = 0 ki o°= 1
KOAEITAI TUTTIKFA KAVOVIKA KOTAVOT).

H kavovikp Katavoun XPNoIHOTIoIEiTaI OuxXvd yia va Trepiypayel,
TOUAGXIOTOV OTO TrEPiTTOU, otroladnTroTe METARANTA TEivEl va OUyKevTpwOEi
YUpw amrd Tov péoo 6po. lMNapadeiyuatog xaplv, Ta atuxrfuarta mou cupBaivouv o€
VAUTTNYOETTIOKEUAOTIKEG CWVEG TTOPOUCIAZOVTaI TTEPICOOTEPO O€ NAIKiEG peTagu 31-50

ME évav péoo 6po KovTa oTa 40 £Tn nAIKiag. Ta TTEPICCOTEPA ATUXUATA CUUBaivouv

ZXHMA 4.2 H KANONIKH KATANOMH
KOVTG 0€ auTdv Tov €SO OpOo , av Kal £va TTO000TO OUUBAivel EKTOG auToU TOU opiou,
ETTAVW aTTd 1 KATW ammd Tov Péoo Opo. ‘Eva 1otéypaupa Twyv atuxnudrtwyv Ba
EUPAVIOTEI TTAPOPOIO PE MIO KAPTTUAN TOu OXNAPOTOG (4.2), PE TNV avTIoTOIXia va
YIiVETQI TTIO OTEVH €AV TTEPICOOTEPA OTOIXEIO XPNTIUOTTOIOUVTAI.

YTO opiopévoug Opoug To TT0oO  OIAQOopwyY Tuxaiwv MPETARANTWV ME
TTETTEPAOPEVOUG PMEOOUG KOl TUTTIKEG OTTOKAIOEIG TTANCIAZEI PIO KAVOVIKY KOTAVOUR
KaBwg o apiBudg peTaBAnTwy augdveral. Na autdv Tov Adyo, n KAVOVIKH KaTavoun
XPNOIUOTTOIEITAI O€ OAEG TIG OTATIOTIKEG, TIG QUOIKEG KAl TIG KOIVWVIKEG ETTIOTANES WG
atmAG TTPOTUTTO yIa Ta oUvBeTa @aivéueva. MNapadeiypatog xdpiv, To TTapatnEnTIKO
A&Bog o€ éva Teipapa utroTiBeTal OTI cUVABWG AKOAOUBNOE PIO KAVOVIKI) KATAVOWH,

Kal n d1adoaon NG aBeRaIdTNTAG UTTOAOYICETAI XPNOIUOTIOIWVTAG QUTHV TNV UTTOBEOT.
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H katavouny Gauss ovopdoTtnke €1ol ammo tov Carl Friedrich Gauss, o otroiog
TNV eionyaye 10 1809 wg 1pATTO Vi TNV opBoAoyikr opydvwon TnG ueBédou Twv
eNdyioTwy TeTpaywvwy. ‘Eva é1o¢ apydétepa o Laplace amédeite tnv mpwTn ekdoxn
TOU KEVTPIKOU Bewpnruatog opiou, TTou KatadelkvUel OTI N KOAVOVIKI KATAVOURA
EP@aviCeTal WG OPIO TWV APIBUNTIKWY PECWV OTTOIOVONTIOTE TUXaiwv peTaBAnTwy. MNa

auTdv Tov AOYO N KAVOVIKA KaTavoun KaAgital JepIKEG opég Laplacian.

1.0
B H=0, 02=0.2, == ]
I /'\ [1=0, 02=1.0, =—| 1
081 H=0, 0?=5.0, = |
= U=-2, 02=0.5, =—|

: - /// Q\X\H‘__ :

i
0.0 .|..|..|..|..|..|..|..|..|.ﬁ_
-5 -4 -3 -2 -1 0 1 2 3 4 5
X
2XHMA 4.3

ZYNAPTHZEIZ MYKNOTHTAZ MNMIOANOTHTAX KANONIKQN KATANOMQN
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4.3.1 H AOrAPIOMOKANONIKH KATANOMH

21N Bewpia mMOAVOTATWY, HIO AOYAPIOUOKAVOVIKI) KATAVOUN €ival MIA KOTAVOWI)
mOavATNTAG MIOG TuXaiag PETARANTAG TNG OTToi0G O AOYyApIOUOG KATavEUETAI
Kavovikd. Mia tuxaia petaBAnt X Aéyetal 6Ti akoAouBei TNV AoyapiBuoKavovikn
KATAVOUR, ME TTAPAUETPOUG U Kal O, av TO In(X) €XEl TNV KAVOVIKA KATOVOWN HE

MEON TIMA M KAl TUTTIKF ATTOKAION O.

X =exp (Y)

OTTOU Y €ival N KAVOVIKI KOTAVOWUN ME JEON TIMA | KOl TUTTIKA attokAIon 0. EmimmAéov
€AV 10 log,(Y) KATAVEUETAI KAVOVIKA, TOTE B KATAVEUETAI KAVOVIKA Kal TO logy(Y) ,yia
OTTOIOUCOATTOTE dUO BETIKOUG aplBpoug a, b # 1. H AoyapiBoKAvVOVIKr) KOTAVOUN EXEI

ouvapTnon TTUKvOTNTAG TTBavOTNTAG:

Il
——-—’!.u-
Ne

299999
% &N

lllllllllllllllllll

2.5 3.0

~x
2XHMA 4.4
ZYNAPTHZEIZ MYKNOTHTAZ MNIOANOTHTAZ AOrAPIOMIKQN KATANOMQN
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4.4 HEKOETIKH KATANOMH (EXPONENTIAL DISTRIBUTION)

271N Bewpia MOAVOTATWY, O EKBETIKEG KATAVOUEG Eival YIO KATNYOPIQ OUVEXWV
Katavouwyv moavoTtnTtag. Meplypd@ouv Toug XpOvoug HETAEU TwV YEYOVOTWV OE HIa
oladikacia Poisson, ®nAadn MIa Si1adikaoia oTnV oTroia Ta YEyovoTda
gp@avifovral ouveXwe Kal avedpTnta o€ éva oTadgpo HECO TTOCOOTO.

e éva TTPAYMOTIKO oevdplo, n uttoBeon evdg otaBepol TTooooToU () TNG
meavoTnTag avd povada xpdvou) ikavotrolsital otravia.lapadeiyparog xapiv, 10
TTOO0O0TO ATUXNUATWY JIAQEPEI O€ PIA VAUTTNYOETTIOKEUOOTIK Cwvn avaloya e TO
XPOVO TNG NUEPAG. ANG €AV €0TIAOOUNE O€ £va XPOVIKO dIdoTnua Katd Tn SIAPKEIX
TOU OTIoioU TO TTOCOCOTO ATUXNUATWY TO OUYKEKPIMEVO OdidoTnua eival Katd
mpooéyyion oT1abepd, O6Twg amd 1 €wg 3 Y.u. KATA TN OIAPKEIA TWV NPEPWV
epyaciag, n €KOETIKA KATAVOUL UTTOPEI VO XPNOIMOTTOINBEI wg KAAG KATd TTpooEyyion
TTPOTUTTO VI TO XPOVO £€WG OTOU PTTOPOUME va €xoupe éva atuxnua. H ouvdpTtnon
TTUKVOTNTAG TBavVOTNTAG (Ppdf) HIag EKBETIKAG KATAVOMNG Eivarl:

Fl)) = {)\E_M, x>0,
! 0, x<0.

Edw A > 0 cival n TTApAPETPOG TNG KATAVOMNAG, QATTOKAAOUMEVN OCUXVA

TTAPAUETPOG TTOoOOTOU. H Kkatavour) utrooTtnpietal oto didotnua [0, «). Edv pia

Tuxaia HETABANTA X €€l AUTHV TNV KATAVOUR, ypd@ouue To X ~ Exp (A).

1.6
1.4 A=0.5 |
A=
A=1.5

1.2

>
('

0.6 .
0.4
0.2
0.0

2XHMA 4.5
ZYNAPTHZEIZ NYKNOTHTAZ MIOANOTHTAZ EKOETIKQN KATANOMQN
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4.5 H KATANOMH WEIBULL

21N Bewpia mOavoTATWY, N Katavoury Weibull gival pgia cuvexig Karavopn
mlavétnTag. Ovopddetal €101 amd Tov Waloddi Weibull mmou Tnv Trepiéypaye
Aetrropepw¢ 10 1951, av kar TpoodiopicTnke apXikd amd Fréchet (1927) kai
eQapuéoTnke apxikd atmd Tov Rison & Rammler (1933) yia va mepiypdyel Tn
Katavour peyéBoug Twy popiwv. H ouvdptnon mrukvétntag moavoTtnTag piag Weibull

Tuxaiag petaBAntrg X givai:

&(g)“-le—mm*‘ z >0
A Ek) =AM | -
flzhb) 0 r <0

o6tou K > 0 cival n rapdueTpog pop@nig (shape parameter) kai To A > 0 cival n
mapdueTpog KAipakag (scale parameter) 1ng karavouns. H karavoury Weibull
OUOXETICETAI PE OIAPOPEG AAAEG KATAVOUEG TTIBAVOTNTAG,OUYKEKPIPEVA, TTAPEUPBAAAEI
METOEU TNG €KBETIKAG KaTavoung (exponential distribution) (K = 1) kal TG KATavoung
Rayleigh (K = 2).

Aivel TRV KATAVOUR TWV ATTOTUXIWYV, OTTOU TO TTOCOOCTO ATTOTUXIOG gival
avdaAoyo Tpog pia duvaun Tou Xpoévou. H Trapduetpog pop®Ag, (shape
parameter) K, €ival autj n d0vapn, Kal UTTopEi va epunveuBel dueca wg €ENG:
Mia Tip K<1 d¢gixvel 6Tl TO TTOOOOTO ATTOTUXIOG HEIWVETAI ME TNV TTAPOSO TOU
Xpovou. Autd oupBaivel €dav  UTTAPXEl ONUAVTIK «Bvnoiuoétnta vntriwvy, A
EAATTWHATIKA OTOIXEId TTOU  ATTOTUYXAVOUV VWPIG KAl TO TTO000TO  QTTOTUXIOG
MEIWVETAI MWE TNV TIAPOdO TOoU XPOVOUu KOBWS Ta eAATTWHATIKG OToIXEia
aTTOPaKpUvovTal atrd Tov TTANBucUo.

Mia Tigp K=1 dgixvel 611 TO TT0000TO ATroTUXiOG £ival oTaOEPS pE TRV TTAPOdO
TOUu Xpovou. Auti n OUvaun iowg Ocixvel OTI Ta Tuxaia eEwTePIKA yeyovoTa
TTPOKaAoUV TN BvnoiydTNTa, ) TNV ATTOTUXIO.
Mia ig;  K>1 d¢gixvel 6T TO TTOO00TO atroTUXiag auddveral ue To Xpovo. Auto
oupBaivel edv UTTApxEl MiIa dladikagia «yRpavongy, f MEpn TTou eival TOAvOTEPO va
ATTOTUXOUV KABWG O XPOVOG oUVEXIZETAl.

271N ouvéxela Ba yivel ca@ég TTwG ASITOUPYED N TIUA TNG TTAPAUETPOU QUTHG Kal
TTwg emnpeddeTal N Karavour mMlavotnTag agoUu Ba doBoUv  XapPaAKTNEICTIKA
Tapadeiyyata  yia TTEPITITWOEIS ATUXNUATWY O vaAuTINyEia Kal yia TIG TPEIg
TTEPITITWOEIG TIMAG TTOU PTTOPEl va dlakupaveei n TapdueTpog Hopeng.Avagopd Ba
TPETTEl va yivel oTo OTl evw n €kBeTikA Karavopr (exponential distribution)
XPNOILOTIOIEITAI VIO HOVTEAQ TTOU O PUBPOG aTToTuyiag €val OTABEPOG YE TO TTEPOATHA
Tou Xpovou n katavoury weibull €ivar katdAAnAn o6tav n MmBavOTNTA ATTOTUXIOG
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dlaPEéPEl OTOV XPOVO Kal TTpoPavwg yia K=1 ol dUo kaTtavopés iIoouvtal.Eav K=2 | n

katavoury Weibull eival Tautéonun pe Tnv katavoun Rayleigh. Av 1o K gival pyetagu 3

kai 4 (ZXHMA 4.6), n karavouy Weibull tTpooeyyifel Tnv KAVOVIKI] KaTavour. H

katavoury Weibull rpooeyyilel Tnv log-normal kartavoun yia did@opeg TINEG Tou K.

10

03

00

Distribution: \Weibull [v]  Funetion type: |PDF (]
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MPOZEITIZH WEIBULL KATANOMHZ £TH NORMAL

2XHMA 4.7
ZYNAPTHZEIZ MYKNOTHTAZ MIOGANOTHTAZ WEIBULL KATANOMQN
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46 HOMOIOMOP®H KATANOMH (UNIFORM DISTRIBUTION)

H ouvexng opolduop@pn KATavour €ival pia OIKOYEVEID KATAVOUWY TTIBavoTnTag

€101 WOTE YIa KABe PEAOG TNG oIKoyEVEIaG, OAd TA SINCTAMATA TOU idIou JRKOUG

oTNV TEPIYPAPR TNG KATAVOUNS €ival e§iocou mBavd. H katavour kabopileTal

atmmoé dUO TTAPAUETPOUG, O KAl 3, Ol OTTOIEG €ival 01 EAAXIOTEG KAl PEYIOTEG TIMEG TNG.

H ouvdptnon TmukvotnTag mOAVOTNTAG TNG CUVEXOUG OUOIOPOPYPNG KATAVOMNG

gival:

f(2) = L fora<az <),

0 forr<aorxz>b

ATTé drroyn pEGOU U Kal TUTTIKAG aTTOKAIONG o2, N TIUKVOTNTA TOAVATNTAG

MTTOPEI Va ypaTEi:

i ﬁg for—tn/ggcc—pga\/g
I)=¢7

0 otherwise
Uniform
Probability density function
—L_ a -
b—a i
b H
a (]
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4.7 H TPIFCQNIKH KATANOMH (TRIANGULAR DISTRIBUTION)

H Tpiywviki KaTavoury €ival Jia OuvexXNG Katavour Tmeavoetntag e
XAMNAOTEPO Oplo a, KevIPIKO onueio ¢ kal avwTepo o6pio b .H Tpiywviki
KOTAVOMR XPNOIMOTIOIEiITOI OUXVA OTToU n Katavoun €ivalr pévo adpioTta
YVWOTH, OAAd OTTWG KAl OTNV OMOIOHOP®N KATAVOHR, Ta Opla Egivail
«YVWOTA», aAAd yia pia «KOAUTEPN UTTOBEoN», TTPOCTIOETAI TO KEVTPIKO
onueio. H TpiywvikKA Katavoun €ival Pia Katavoun Je Tn ouvaptnon TTukvoTnTag

mOavoTNTAG:
i Mrx—a)

) le—a) for a < x < c
f{ﬂ:lﬂ-,b,ﬂ}:-i % fﬂrf‘{_:$£b
] otherwise

H TpIywVvIK KATAVOMA XPNOIMOTIOIEITAI XOPAKTNPIOTIKA WG UTTOKEIMEVIKN
mepIypa@n &€vog TANOUoHOU yiad TOV OTroio UTTAPXEl HOVO TTEPIOPICHEVO
oToIXgio OdelyddTWYV, Kol €I0IKA O TTEQITITWOEIG OTTOU N oxéon MeETagyu Twv
MeETOBANTWY eival yvwoTh oAAd To oToIXEio eival PIKPO (evOeXOMEVWG Adyw Tou
uwnAoU KOoToug TNG oUANOYAG). Eival Baoiopévn o€ yvwon Tou eAGXIOTOU Kal TOU
MEYIOTOU KaI O€ IO «adpIoTn UTTOBEON» WG TTPOG TNV TTI0 CUXVA TIUNA MIOG Tuxaiag
METABANTAG . H karavopr amAotroigital 6tav n «kKoAuTepn uttéBeon» eival €ite 10
XAMNAGTEPO E€iTE TO AVWTEPO OPIO .

H okoéAouBbn ypa@iki TrapdoTaon €Tmegnyei WG n ouvdptnon TTUKVOTNTAG

mOavVOTNTAG TTOIKIAAEI PE TIG DIAPOPES TTAPAUETPOUG:

Triangular Distribution PDF

2 4 — {-1,0,1%
_ {0,1,1%
1.5 4 — {0,1,33}
£ {0,0.5,1}
£
2 14 {-2,0,3%
=
£

0.5 4 / \\\\

-2 -1 o 1 2 3

Random VWariable

2XHMA 4.8
ZYNAPTHZEIZ MYKNOTHTAZ NMIGANOTHTAZ TPIFQNIKON KATANOMQN
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4.8 H KATANOMH r'AMMA (GAMMA)

21N Bewpia mMOavotTATWY, N Katavourn MNauua (gamma) cival oikoyéveia dUo-
TTAPOAMETPWY TWV CUVEXWY KATavouwy meavoTnTag. ‘Exel pyia mapduerpo 6 KAipakag
(scale parameter) kai pia TTapaueTpo Popeng K (shape parameter). Edv 1o K €ivai
£Vag akEPAIOG aPIBPOG TOTE N KATAVOWN QVTITTPOCWTTEUEI TO TTOOO TWV AVECAPTNTWV
EKOETIKA KaTaveunuéVwY Tuxaiwy PeTaBAnTwy K, KABe pia atmd TIG OTToieg £xel oav
TIUA évav Yyé€oo 6po Tou B (TTou gival I00dUVANOG JUE YIa TTAPAUETPO TTOoOOTOU B —1).
H karavoun Mappa givalr ouxvd éva povréAo mlavoeTnTag yia XpOvoug
AVOMOVAG, yIa TTapdadelypa, o XpOvog avapuoving PéEXpl To Bdvato gival pia Tuxaia
METOBANTA TTOU JIAUOPPWVETAI OUXVA He Mia kaTavoun Mauupa. H egiowon Ttou

KaBopiel TN ouvdpTnon TTUKVOTNTAG TTIBavOTATAG MIag Mauua diaveunuévng Tuxaiog
MeTABANTAG X ME Bdon Tnv kartavour MNaupa eivai:
E—.T,fﬂ
fx;k,0) = 2" ———for 2 > 0 and k, 6 > 0.
65 (k)

u.ﬁ L] L] L] L] L] L] L] L] L]
| k=1 0=20 —
. k=2 B=20
; k=30=20
. k=5 6=10
04 T k=9.8=05 —
03k | -
p2b | ]
o1 b -
n e i
0

2XHMA 4.9

ZYNAPTHZEIZ MYKNOTHTAZ NIOANOTHTAZ KATANOMQN rAMMA
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4.8.1 H KATANOMH BHTA (BETA DISTRIBUTION)

Eivar évag yevikdg TUTTOG OTATIOTIKAG KATAVOUAG TTOU CUCXETICETAI PE TN
kKatavouy Mappa. Z1n Bewpia mBavoTATWY, N Katavourn BATa €ival oikoyévela Twv
OuvEXWYV Katavouwyv Tmlavétntag mou kabopifovTal oto didotnua (0, 1) atrd duo
BeTIKEG TTAPAPETPOUG POPPAG, TTou opiovial wg a kal B. Eival n &exwploTh
TePITTTwWonN TG katavoung Dirichlet pe pévo duo TapauéTpoug. Asdouévou 0TI n
katavoury Dirichlet kAivel TTpoyevéoTepa oTnv TTOAUWVUMIKY Katavour, n BATa
Katavoury  KAivel oTnv duwvupiky katavour. H karavoun Brta xpnoiyoTtrolsital
ouvnBwg yia Tn MEAETN TNG METAPBOANG evdg TTOOOOTOU PECQ O€ deiypaTa, OTTWG YId
TaPAdElyUa Ol WPEG TNG NUépag Tou dIabETouv ol AvBpwTtrol yia va BAETTouv

TNAEGpaon. H ouvdptnon TTukvoTnTag moavoTnTag TG BATa KOTAVOWNG €ivai:

7 Iﬂij_{l _ I}_&—l
T e, Sy — T
I : s i) fo reer— 11— ey F—1 T
(e + ST ee— 1 L geps—1

B, 3)

Beta Distribution PDF
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- 24
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ZYNAPTHZEIZ NYKNOTHTAZ NMIGANOTHTAZ KATANOMQN BHTA
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5.MOANOOGEQPHTIKH EKTIMHZH MI©GANOTHTAZ ATYXHMATQN
5.1 Eicaywyn
H mOavoBewpnTiKA eKTiunon €mKIvOUvOTNTAG €ival PIa TTEPIEKTIKN, dounuUévn Kal
Aoyikr] péEBOSOC avaAuong yia Tnv eKTinon TG €mKIvOuvoTNTaG O TTOAUTTAOKG
TEXVOAOYIKA CUCTAPATA yia T BeATiwon TG AoQAAEIOG Kal TG AtTOdOooNG TOUG.

MAéov e@apudleTal OTOUG TTEPICOOTEPOUG TOWEIG OTTWG OTIG HETAPOPES, OTOV
KATOOKEUOOTIKO TOMEA, OTN XNUIKA Kal TTUPNVIKR Blopnxavia, oTnv agpodiaoTnuIKN
Blounxavia akdun Kal yia olkovopIkr dlaxeipion. Kupiwg onuepa e@papudletal wg
epyaAcio yia TN AQqun amo@daccwy, dIAPOPPUWVOVTAG £TOI PIO vEA TTEPIOX OTNV
dlaxeipion Tou KIVOUvou. Av Kal €xel TIg BACEIS TNG 0T Bewpia aglomoTiag dlapépel
Katd TOA0 ammd auThv, KaBwg éxel aANG&el o TpOTTOG TToUu o1 AvBpwTrol
avtihapBdavovtal Tnv ac@dAeia. O OKOTTOG Tou KEQAAaiou auTou gival n TTeEplypa®n
HMEBOSOU TTOU e@apudleTal Ot pia TOAvOBewPENTIKY EKTIMNON  ETTIKIVOUVATNTAG.
MeiCovog onuaciag o€ yia Tétola avaAuan gival o TTPoadlopIouds TG aBefaidTnTaC.
‘Etol, mapdAAnAa Ba etmixeipnBei va trpoadiopioTei TI onuaivel o 6pog aBepaidtnTa
OAAG Kal TTWG UTTOPET VO UTTOAOYIOTEI.
511 Ti eivah n MBavoBswpntikl EkTipnon Piokou (Probabilistic Risk
Assessment (PRA); H MBavoBewpntikA EKTiNon Kivduvou eival hia ouvOuaouévn
peBodoAoyia Kal ptropei va avaAuBei ae Téooepa Bruarta.(ZXHMA 5.1).

lMpwro Bripa: o TTPOCdIOPICPOS TWV AVETTIBUUNTWY YeyovoTwy. Mepika TETOIO
TTapadeiyyata  avemmBuuNTwy yYeyovoTwy gival o1 TTETPEAAIOKNAIOEG, avOpPwWTTIVEG
aTTWAEIEG KTA. Agdrepo Brpua: yia KABe éva ammd Ta yeyovoTta TTou TTpoodlopioTnkav
OTO TTPONYOUUEVO Briua, TTPOCdIoPICETAl N ATUXNUATIKA O€IPd, T OTToia €ival Kal Ta
oevdpia. Autd TTpayudaToTrolEiTal Je TNV xprion Aoyikwyv diaypapudtwy. Ta oevapia
auTd TTEPIEXOUV YeyovOTa OTTWG : aoToXia EOTTAIOUOU, avBpwTTivo AdBog, KaBwg Kal
akpaia yeyovota. Tpito BApa: utroAoyidetal n mOavoTNTA TTPAYyUATOTToINONG KAOE
ogvapiou. ZTATIOTIKA OTOIXEIO KAl EKTIMAOEIS EIBIKWV TTRETTEl va AauBdavovTal utr own
oT1o Brua autd. TétapTo BAMA: OTO TEAEUTAIO Brpa, a@ou ol TBavoeTNTEG £Xouv AdN
UTTOAOYIOTEI, QpPIBUEITal N aTUXNMOTIKA akoAouBia CupBaviwv CcUPQWVA HE TNV
meavotnTa TTpayuatorroinong. Autd yivetar yia Tnv opBoTepn diaxeipion NG
ETMKIVOUVOTNTAG, KOBWS yvwpeifovTag TOugG TTaPAYOVTEG TTOU CUVEICPEPOUV VI TNV
TIPAYHMOATOTIOINCN QUTWY TWV YEYOVOTWY, OTTWG AUTA TTPOCDIOPIoTNKAV OTO TTPWTO
BApa, n diaxeipion TNG €mKIVOUVOTNTAG  TTPAYMOTOTTOIEITAI PE YVWHOVO TOUG
TTapAyovTeEG TTOU OUMPBAAAOUV TTEPICOOTEPO OTO KABE yeyovog. To OTTOTEAECHA TNG
EKTINNONG TNG €TTIKIVOUVOTNTAG €ival n MOavoTNTA yIo KABE avetmiBUPNTO yeyovog Kal

N ava@opd oTouG KUPIOUG TTAPAYOVTEG TTOU 0dnyouV O€ auTo.
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ANEINIOYMHTOQN
FTETONOTQN

AMOTEAN MATA

AEYTEPO
MA:ATYXHMA

BHMATA

ATYXHMATIKH
AKOANOYOIA
ZYMBANTQN ZYM®DOQNA

ME THN NIGANOTHTA

MPATMATOIMOIHZHS

MPArMATOIIOIHZHZ
KAOGE ZENAPIOY

2XHMA 5.1

5.2 MBavoBswpnTIKA EKTiPNON KIVOUVOU 0& AAAEG BIOUNXAVIKEG EQAPHOYEG.

H mBavoBewpnTikl avAdAuon Kai EKTIUNON ETMKIVOUVOTNTAG TTOPEXEI TTPAKTIKEG

TEXVIKEG Ol OTTOIEG UTTOPOUV VO EKTINAOOUV PEAANOVTIKEG KOTAOTACEIG KOBWG Kal yia

Tnv opBdtepn Odlaxeipion emkivouvoTNTaG Kal €XEl Xpnoiyotroin®ei o€ TTARBog

ouvBeTwY cuoTnUAaTwy. TUuTIKA TTapadeiyyaTa TETOIWV CUCTNUATWY OTA OTIoia N

mMOavoBewpPnTIKA avaAuan KIvOUVOU €XEl EPAPUOCTEI ETTITUXNMEVA €ival © TTUPNVIKA

Biounxavia, agpodIacTnUIK Kal XNUIKA Blopnxavia.
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5.2.1 AepodiaoTnuikKi Blopunxavia

O1 TpwTeg  TIPOOTTIABEIEG  yIa TNV OUCTAMOTIKA  peBodoAoyia  ekTipnong
EMKIVOUVOTNTAG OTNV agPodIacTnUIK Blounxavia dpxicav PeTd TO atiXnua Tng
ektdEeuong Tou APOLLO AS-204 otig 27/01/1967 kaTd To 01T0i0 OKOTWONKAV Kal o1 3
QOTPOVAUTEG TTOU CUMMETEIXaV oThv atmooToArl. Mévo autd 1o aruxnua £8esoe Tnv
NASA (National Aeronautics and Space Administration) 18 prfveg Tiow, yia
avaBewpnon Twv TIPOKTIKWY TNG. MapdAAnAa €xace peydho PéEPOG OTAPIENG TNG
Kovwviag evw emmTTAéov TNG oToixioe 410 ekatoppUpia doAdpia. Mpiv To atuxnua Tou
APOLLO, Ta emitreda mmo10TNTAG KOl a0@AAelag TG NASA, Baci{évToucav oTnv KaAn
TTPAKTIKY TWV KATOOKEUAOTWY KOl TWV JNXAVIKWY TNG.

Av Kal n agpodlaoTnUIKA Blopnxavia £xel atrodeicel 0T gival TTPWTOTTOPOG OTIG
TEPIOOOTEPEG  TEXVOAOYIEG KAl OTIC €@apuoyés Toug, n NASA amépuye va
EVOWUATWOElI TNV TTBavoBewpnTIKA €KTiNon Kivduvou yia Tnv dlaxeEipion Twv
OTTOOEKTWYV €MMITTEOWYV ac@alciag PeTd 1o atuxnua Tou APOLLO AS-204. Mapoio
onAadn Tou Tnv e@AppocE, ATTEQUYE va Tnv uloBeTAoel. 'ETol Tnv idia XPOVIKA
TEPIOdO N TTUPNVIKA PlOPNXavia EVOWMNOTWVEI TETOIEG TTPAKTIKES yia Tnv dlaxeipion
TOoUu KIVOUVOU Kal TNG ao@paAeiag, wg Auon yia tTnv ‘empBiwon’ tng. O Adyog yia Tnv
aTTOPPIYN TTOIOTIKAG AvAAUCNG TNG £TMKIVOUVOTNTAG OTNV AEPOBIACTNMIKN Blopnxavia
gkeivn TNV €mmox NATAV 01 XAMNAEG apIBUNTIKEG EKTIMACEIS TNG TOavoeTnTag
QTUXAMATOG 01 OTToiEG BEV PTTOpPOUCAV va £yyunBouv Tnv ac@dAcia Tou Touéa auTou.
O Wiggins avagépel yia 1o B€ua auTo:

‘...T0O mPOBAnua ue TNV TTOCOTIKOTTOINGN EKTIUNONS EIMKIvOUVATNTAC Eival OTi
arroppéouv apiBuoi, ol apiBuoi autoi avriuetwiri(ovral w¢ amoéAuTn ekTiunon. Autoi ol
apiBuoi AauBavovrar w¢ mTpayuankornta, avii yia aurd TTou Tpayuarika eivar
UTTOKEIEVIKES EKTIUAROEIS TIC TTIBAVOTNTAC KAl TWV ETTITTEOWV KIVOUVOU. ..

BéBaia, o1 mpayuatikoi Adyor atréppiyng TnG TMOAVOBEWPNTIKAG EKTIUNONG
KIvoUvou ATav dIOTI 01 ApXIKEG EKTIMACEIS TWV TTIBAVOTHTWY KATOOTPOPIKAG ACTOXiAG
ATaV APKETA UWNAEG WOTE N UIOBETNON TOUG 1 akOua Kal n dnuocicucn TETOIWV
oToIx€iwv, Ba umopolcav va amelAfjoouv TNV Biwoludtnta  oAOKAnpou TOU
OlaoTNUIKOU  TTPOYPAMPaTOG.  MOAIG petd 1O atuxnua  Tou  Challenger n
MOavoBeWPNTIKA EKTIMNON €TMIKIVOUVOTNTAG EyIVE £va XPACIKO Kal 181aiTepa ogBaocTd
€PYOAEio yia TNV eKTiNNON TNG ao@AAglag oTnv agpodiaoTnuikn. Agidel va onueiwBEei
o Tpiv 10 aruxnua Tou Challenger n mOavotnTa aoToxiag Tou TTPOWBONTIKOU
TTUpaUAou (o otToiog Kal TeEAIK&E aoTOxNoe) ekTioUTav aTTd TOoug €18IKOUG 01O 1 OTIG
100.000 avtiBeta pe TIG TMBAVOBEWPENTIKEG EKTIMACEIS TIG OTroiag n moavoTnTa

eKTIMOUTAYV TTEPITTOU OTO 1 OTIG 35.
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5.2.2 TMYPHNIKH BIOMHXANIA

H e@apuoyn kai n dnuioupyia TNG TOavoBewpnTIKAG EKTIUNONG KIvOUVou gival
ouvOoedENEVN WE TNV I0TOPIO TNG TTUPNVIKAG Blopnxaviag. ZTi¢ apxéS TG €€ENIENG TNG
TTUPNVIKNAG evépyelag, TIG dekaeTieg Tou 50 kal ‘60 o1 utteUBuvol yia TNV KATOOKEUN
TWV TTUPNVIKWYV avTIdpaoTApwyY Agepav OTI oI MOAvEG CUVETTEIEG ATTO £va TETOIO
aruxnua Ba nATav KaTaoTPo@IKEG. ‘HTav TToAU onuavtikdé va diatnprioouv  TIg
mMOAvVOTNTEG ATUXAMATOG TTOAU XaPNAd. To TTpéPAnua Atav o1l dev pTTopolcav va
TTOCOTIKOTTOIROOUV TIG TTIBAVATNTEG QUTEG, YIA VA TIG DIATNPAOOUV 0€ XOUNAG £TTITTEDA.

O1 TTPWTEG TTPOCEYYIOEIG AVAYOVTAV OE VTETEPHIVIOTIKEG TTPOCEYYIOEIG KATA TIG
oTToieG €€eTACovVTAV TTOIEG TTIBAVEG aOTOXiEG Ba ptTopolcav va 0dnyHoouv o€ €va
TéTol0 aTtuxnua. O R. Farmer 10 1967 €10ryaye pia véa TTpoo€yyion yia TNV ac@dAsia
TWV TTUPNVIKWY QVTIOPACTAPWY KAl KAT €TTEKTACN OAOKANPNG TNG TTUPNVIKAG
Biounxaviag. O Farmer utroompige Ot dev utTdpyxouv TMOavd Kal aTriBava
atuxnMaTta, aAAdG TpETTel va e€eTaoTei OAOKANPO TO PACHA TwV aTuXNMATWYV. MNpdTEIve
TNV €€£Ta0N TNG OEIPAG TWV YEYOVOTWY Kal T ONUIOUPYIa aTUXNUATIKWY CEVAPIWV.
MapdAAnAa TTpoTEIVE KOl KPITAPIa  a1rodoxns Adyw HeyéBoug Tou  Kivouvou.
OuolaoTikd oxnudTioe Tov TTUupAva Jiag MeavoBewpnTikAg ExTinong kivouvou.

H mpwTtn oAokAnpwpévn MBavoBewpntikA EkTiynon emkivduvoTtnTag, otnv
MOP®N TTOU TTPAYMATOTTOIEITAI KOl OMEPA, £yive TO 1975 oTig Hvwuéveg MNMoAiTeieg e
T0 6voua ‘Reactor Safety Study’ , n otmoia £€@epe TTOAAEG avaTAPAXEG KAl ETTIKPIOEIG
yla TV agloTmoTia Twv amoTteAeopdTwy. TeAkd 10 1979 0 opyavioudg uTTEUBUVOG yia
TNV AoQAAEIa OXETIKA PE TNV TTUPNVIKN evépyeia oTig Hvwpuéveg MoAiteieg ‘Nuclear
Regulatory Commission (NRC)’ kpdTnoe amooTACEIG 0 OTI a@opd TNV agloTToTia TNG
MEAETNG auThG, KABwWG UTTOOTAPIEE OTI I TETOIO QPIBUNTIKA EKTIUNON TNG OAIKAG
EMKIVOUVOTNTAG OgV gival agidTmoTn.

‘Hrav povo Aiyoug prveg PJETA OTTOU TTPAYHOTOTTOIRBNKE TO aTUXNKa 0TO Three
Mile Island. H ueAétn ‘Reactor Safety Study’ TTpaydaTIKA TTPOEBAETTE TNV ATUXNMATIKA
ogIpd Twv YeyovoTwv OTIWG auTO To atixnua Trpaypartotroiénke. Qg T1é1E OI
MOAVOTNTEG OXETIKA PE TNV OEIPA TWV YEYOVOTWY, €I8IKA O0OV apopd TO avepwITIvo
AGBog, dev @avtalav KabBOAou pealIoTIKES. Zhpepa N dlaxeipion TNG aoPAAEIOG OTOV
TOMEQ TNG TTUPNVIKNAG EVEPYEIAG TTPAYMOTOTIOIEITAI PE TETOIEG APIOUNTIKEG EKTIMAOEIG,
Baon Twv oToiwv €xouv €kOOOEi Kal avTiOTOIXEG OdNyieg yia TNV AcQAAEIa TNG

TTUPNVIKAG Blounxaviag.
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5.2.3 XnuikA Blounxavia
2Tov TOpEa TIG XNMIKAG Blounxaviag ol KuBepvnTIKEG apxEéG uloBETnoav
TEXVIKEG TTIBavoBewpnTIKAG avAdAuong Tng ETIKIVOUVOTNTAG YIG TNV E€KTiUNONn TNG
KOIVWVIKAG £€KBeoNG O€ KivOuvo Pe OKOTTO TNV AWn PETPwY Kal atto@doewy. Kupiwg
n OAAavdia €xel evVOWHATWOEI TETOIA ATTOTEAECUATA TTIBAVOBEWPNTIKWY EKTIMATEWV
KAl vOUOBeTEl BAON QUTWY TWV ATTOTEAEOUATWY, EVW Ol TTEPIOCCOTEPESG EUPWTTATKEG
XWPEG EXOUV EKDWOEI 0dNYIES YIA TIG XNUIKEG EYKATOOTACEIG, KUPIWG 0€ OTI apopd TIG
EKTTOPTTEG DIOCIVIOV 0TV aTPoOo@aipa. a dAAn pia @opd atuxAuata PeyAaAng
KAipakag, 6TTwg 1O atuxnua oTnv vijoo Canvey Kal To atuxnua otn ToAn Seveso TnG
ITahiag, odAynoav oTnv AYn TETOIWV ATTOPACEWV.
Kavoviouoi Baciopévol oe TTBavoBewpnTIKEG EKTIMACEIG TOU KIVOUVOU Eival

TTAOV KOIVOG TOTTOG 0€ TTOAAOUG DIOQOPETIKOUG TOUEIG.

5.3 MetaBAnTtéTnTa Kol afefaidTnra
MpwTIOTN oNUaACia yia TNV EQAPUOYT TwWV TEXVIKWYV TNG TTBavoBewpnTIKrAS avaAuong
Kal €KTIMNONG TOu KIVvOUVOU E€ival n evowpAaTwon TG apePaidTnNTag OTIG TEXVIKEG
QUTEG. ZTO onueio autd Ba yivel Jia TTpooTTddela atTocagrviong Tou 6pou auTtoU aAAd
KOl MIO ETTIAEKTIKI] aAva@opd Twyv TPOTTWV Kal TEXVIKWV YIO TO TIwG MTTOPEi va
TToooTIKOTTOINBEI TO péyeBog autd. ATTd Tn oxeTIKA PBIBAIoypagia avayvwpicbnkav
TANBwpPa opiIopwy TNG €vvoiag apefaidtnTag. lowg O TMo  YEVIKOG OPICHOG
OUVOWIZETal WG :

‘ABeBaiotnta givai uia yevikn 16€éa, n ormoia avrikatorTpilel tnv éAAeipn yvwaong
N mAnpogopiwv yia karmoio 6éua’. H katavonon kai n diatummwon tTng apepaidtnrag
T600 OTA PovTEAA TTPORAEWNG OGO KAl OTA POVTEAD ATTOPACEWV €ival TO KAEIDI yia Tnv
opBn atoTignon Tou peyéBoug Tou KIvdUvou. H egétaon tTng afeBaidTnTag o€ HIa
oladikaoia atTo@AcewV EMIOIKEI VO TTOOOTIKOTTOINCEI TNV EAAEIYPN TTANPOPOPIWY KAl
KATA CUVETTEID va TTapEXEl oTov AATITN aTToPdccwy €mITTAéOV TTANPOQOPIEG OTIG

OTTOiEG VO OoTNPIEEl TNV aTTdPacn Tou.

5.3.1 MeraBAnrornra (Variability)

ATtroTeAeiTal amd Tuxaia @aivéueva ) yeyovoTta Ta OTToia €ival cuvapTnon Tou
OUCTAPOTOG TTOU TO TTEPIYPAQouv. H HeTaBAnTOTNTO OEV UTTOPEI VO TTEPIOPIOTEI
HéoO a1Td TEIPAUATA | TTAPATNPAOEIG, AAANG UTTOPEI va TTEPIOPIOTEI BIa HECW HIOG
oAAQYAG TOU CUCTAPOTOG TTOU TTEPIYPA®El TO @aivouevo. H mBavétnta padi pe 1o
€UPOG TWV OUVATWY OTTOTEAECUATWY ATTOTEAOUV Ta OUO XOPOKTNPEIOTIKA TNG
METABANTOTNTAG.
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5.3.2 ABgBaidérnta (Uncertainty)

Eivai 0 BaBuég €AAeiwng oToixeiwv A kKaAUTeEpa TO €miTTedo AyvoIag TwvV
TTAPAMETPWY EVOG JOVTEAOU OTTOU TTPOGdIoPIfouV £va QUGIKG OUCTNMA.

Opiopéveg @opéc n aBefaidTNTa pTTOPEI VO TTEPIOPIOTEI Péoa atrd
maparnenoeig | HeAéTeg. ATTO Tnv @Uon Tou opiopoU Tng eival éva uéyebog
UTTOKEIPEVIKO, KaBWG TTpoodlopideTal atmd Tov €KAOTOTE ekTIUNT. TMapdAa autd
UTTdpXouV TTANBWPEO PEAETWY TTOU ETTITPETTOUV KATA TO dSUVATOV TNV ‘QVTIKEIMEVIKL
TTOCOTIKOTTOINGT TOU UTTOKEIUEVIKOU QUTOU PEYEBOUG.

5.3.3 Opiou6g TOU KIVOUVOoU
H évvoia Tou kivduvou TrepIAauBdvel e€ioou TIG QVeETTIBUUNTEG OCUVETTEIEG €VOG
oupBavtog, .. Tov apiBud Twv avBpwTTwy TTou £Xouv UTTooTEl BAGRN, KaBwg Kai
TNV TBavOTNTA TOU Va cUMBEi auTtd TO yeyovog. NMoAAéG dE Qopég O KivOuvog opideTal
w¢ n avauevopevn TiuR (expected value) Twv cuverreiwv autwy . ETTiong évag
ouvrnéng opIcPOG Tou KIvOUVOU gival auTtog Twy “Tpiwv epwTrocwy” (Kaplan), étmou o
KaBopIoPOG Tou KIVOUVOU 1000UVaMEl €V yéVvEl PE TO va OTTAVIACEl KATTOIOG OTIC
OKOAOUBEG EPWTNOEIC:

1. Ti ytropei va 1réel AdBog ;
2. Noéoo mlavo sival va ouupei ;

3. Moi€g €ival Ol CUVETTEIEG ;

H amdvinon otnv mpwTtn epwTtnon amaptietar amd éva oUVOAO  oevapiwv
oupBavtwv/atuxnudTtwy. H dedTepn £pWTNON OTTAITEI TNV EKTIUNON TNG TIOAVOTNTOG
TWV OEVAPIWY QUTWYV, EVW N TPITA EPWTNON EKTINA TIG CUVETTEIEG TOUG.

To oxAua 5.2 Ocixvel dlAypaAPUOTIKA TNV YEVIKA €QOPMOYH TWV TTAPATTAVW

oTIG pEBodOAOYiEG EKTINNONG KIVOUVOU.
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1. WHAT CAN GO WRONG?
(DEFINITION OF SCENARIOS)

2. HOW FREQUENTLY DOES IT HAPPEN?
(SCENARIO FREQUENCY QUANTIFICATION)

Scenaro Logic _

Modeling

Initiating Event
Selection

Scenario
Development

Scenario
Frequency
Evaluation

Consequence
Modeling

Risk Integration

A

3. WHAT ARE THE CONSEQUENCES?
(SCENARIO CONSEQUENCE QUANTIFICATION)

2XHMA 5.2
(ZXHMATIKH ANAMNAPAZTAZH OPIZMOY TOY KINAYNOY)

5.3.4 Karnyopigg Kivduvou

Mia atré TI¢ SuoKoAieg TTou TiBeTal CUVABWC KATA TNV EKTTOVNOT HMIOG MEAETNG

EKTIMNONG ETTIKIVOUVOTNTAG €ival Kal n TTOOOTIKOTTOINGN TOU KIVOUVOU KaBuwg Kal 0

KaBoPIGUOG TOU TI ATTOTEAEI ATTOOEKTO ) WN aTTo0eKTO £TTITTESO KIVOUVOU (risk criteria

or risk levels). MeTagu Twv dUo akpaiwy emMTTESWV KIVOUVOU, UTTAPYXEl TTAVTA [ia

Cwvn TTOU ATTOTEAEI KAl TOV OTOXO TNG EKACTOTE PHEAETNG YIA TOV TTPOCOIOPICHO TWV

TIPOANTITIKWY HETPWY QOQAAEIAG TTOU 0dNyoUV OTNV EAAXIOTOTTOINCT TOU KIVOUVOU.

{=

[nCraasing |nividual risks and S0cieqal concams

UNACCEPTABLE REGIOM

TOLER ABLE REGIOMN

BROADL Y ACCEPTABLE RE GIOMN

[Risk cannot be justified

exceptin extracrdinay
sircurmstances

Control measures rmu st be
introduced for risk in this
region & drive residual risk
toward the broadly
acceptable region

Lewvel of residual risk
regarded as inSigrificant—
further efort o reduse fsk
notlikely to be reguired

2XHMA 5.3 ANEKTA EMNINEAA ENIKINAYNOTHTAZ
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5.3.5 MeBodoAoyieg eKTipNONG EMKIVOUVOTNTAG

O1 yeBodoloyieg exTiunoNg ETMKIVOUVATNTAG WTTOPEI Va gival €iTE TTOIOTIKOU XAPAKTHPO
(Qualitative Risk Assessment) eite TT000TIKOU Xapoaktipa (Quantitative Risk
Assessment).

O1 yeBodoAoyieg TTOoOTIKAG avaAuaong KivoUuvou dlakpivovTal o€ dU0 PeYAAES

KATNYOopi€g.

* Ammokpartikfy ekTipnon emkivouvotntag (Deterministic Risk Assessment)
EKTIUG TO TTOCO COPRAPEG MTTOPET va gival O1 ETTITITWOEIG VOGS CUYKEKPIUEVOU CEVOPIOU
(“worst-case” scenario) kal  Ouxvd XpnoigoTrolEiTal Yo va  KaTodEiGEl  O€
OMAdEG/UTINPETIEG AVTIMETWTTIONG EKTAKTWY TTEPIOTATIKWY TIG DUCXEPEIEG TTOU UTTOPEI
va TTPOKUWOUV Kal TTou Ba TTPETTEl va QVTIMETWITIOOUV. ZuvhBn JovTéAa TTou
XPNOIYOTToIoUVTaIl €ival auTd TNG TTPOCOMOIWONG PUOIKWY QAIVOUEVWY (TT.X. O MId
QWTId, N BepUOKpATia TTOU avaTTTUCOETAI, O KATTVOG KAl N 0patdTNTA TTOU ETTIKPATEI,
KATT.), MOVTEAQ €KTiUNONG NIV Kal @Bopwv, HOVTEAQ eKKEVWONG Kal dIaQuyng

XPNOTWV.

* MBavoBewpnTIKA ekTipnon emkivouvoTnTag (Probabilistic Risk Assessment)
EKTING TTOGO coBapd Kal TTOOO CUXVA UTTOPEI va gival opiopéva cupBdavra og auvBeTa
TEXVOAOYIKG TTEPIBAAAOVTA PE OKOTTO TNV BEATIWON TNG AO@PAAEIOG Kal TG ATTOdOONG

TWV OUCTNUATWY AUTWV PE AOYIKO KOOTOG.
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5.4 TO AOTIZMIKO IQRAS (ITEM QUANTITATIVE RISK ASSESSMENT)

H kaTtavénon tou KivoUvou Kal N KATox Twv CwoTwVY OTPATNYIKWY, Ol OTToieg Ba eival
TTIPOYPAVEIG KAl OUCIAOTIKEG, OTAV ed@avifeTal Eva yeyovog, Ba TTpETTEl va gival KUPIOg
OTOXOG YIO OTTOIOVONTTIOTE ACXOAEITAI E TNV UYIEIVA KAl ac@AAEIa epyaaiag.

OAo kal TepIoooTEPO, BIAPOPOI OpYavIoUOi BpicKovTal QvTIHETWTTOI YE TNV
avaykn va peTpnBolv kKAl va peiwBouv ol Kivduvol Toug. Mia eTITUXAG Kal
QTTOTEAECPATIKA TTPOOEyyIon oTn dlaxeipion Kivduvou egaptdrtal auotnpd atoé Tn
duvaTtoTNTa va atravtnBouv KATTola epwTANATA KAEIDIA:

Méoo peydAol givai ol Kivduvol;

Moia cival Ta TAéov MBava cevdpia KIvOUvou Kal TTogo agofapés Ba ATav ol
OUVETTEIEG;

Mola oToixeia 0TO CUCTNPA i TRV OPYAVWON PAG €ival OI CNUAVTIKOTEPOI TTAPAYOVTEG
TTOU OUVEITQEPOUV OTOV KivOUVO;

Mwg o Kivduvog Ba eTTnpeaoTei Ao TIG aAAayEG OTO oUOTNUA A TV opydvwaon;
Méoo BERalol eipaaTe yia TIG ATTAVTHCEIG OTA AVWTEPW KAl TTWG PTTOPOUE va
QUENOOUE TNV EUTTIOTOCUVN WAG;

Mpétrel va avaAUooupe Toug TTOAAATTAGCIOUG A €viaioug TTapAyovTEG yia va
eCeTAOOUNE TIG aBeBaIOTNTEG yIa TN MEIWON TOU KIVOUVOU;
E&etddoupe TapdyovTeg 6TTwG: cuoTAuaTa, diadikacicg, opydvwan, avepwTrol,
ETTIKOIVWYVIQ Kal atTPOBAETITA OTOIXEIO WG TUAMA TwY aEIoAOYGEWVY TOU KIVOUVOU;
MpétTel va KATOOKEUACOUNE Ooevapla, JE TTOAAG OTOIXEIO | TTAPAYOVTEG KATA TN
O1dpkela NG agloAdynong Tou Kivouvou;
Autd Ta oToixeia ) Tapdyovteg BETouv pia atrelAn f évav moavo Kivouvo atd pova
TOUG 1] éxouV [ia eTTidpacn ag GAAa pépn NG opydvwong;

To ouoTnua TTO0OTIKAG EKTIMNONG Tou KIvoUvou (IQRAS) ptropei va BonBnroel
ME TO va TTPoadlopicel TOUG KIVOUVOUG, va BPEl TOUG ONPAVTIKOTEPOUG TTAPAYOVTEG
TTOU OUVEICQPEPOUV OTOV KivOUVO, OTTOTEAECHATIKOUG TPOTIOUG Vva  PEIWBoUV Ol
Kivduvol Kail va BeATIWaEl TNV KaTavonon Yag yia évav Kivduvo.To yeyovog évapéng
ME TAa XPOVIKA TOU Opla, Ol OKOAOUBiEg YEYOVOTWYV, O XAPAKTNPIOHOG
mlavéTnTag amoTtuxiag, n Tagivopunon Kivdéuvou kKal n avédAuon guaiodnoiag,
TTapEXouV éva “1oxup6”, oAokAnpwpuévo, TTePIBAAAOV avdAuong Kivouvou.

To IQRAS cival éva AoyIouIKO JE €éva TTARPWGS EvOwNaTWPEVO TTEPIBAANOV yIa
TNV KATaOKEUN Kal TNV avadAuon Twv TTpoTUTTwV Kivouvou. Mia 1oxupr BonBeia yia Tn
olegaywyr  TTOAVOAOYIKWY  EKTIMACEWV  KIVOUVOoU,  gival  OTI  UTTOpoUpE  va
KOTAOKEUAOOUUE KAl VA TTOOOTIKOTIOINOOUME TTIBava oevdpia  €TTIKIVOUVOTNTAG,
EKTIMWVTAG T apIBUNTIKG  €TTiTeda  KIVOUVOU Kol vo  TTPOCOIOPICOUPE  TOUG
ONPavTIKOUG TTAPAYOVTEG TTOU CUVEICPEPOUV OTOV KivOuvo.

Av Kal avaTTuxOnke apyikd yia T NASA, Ta XapakTnPIoTIKA yvwpiouaTa Tou
IQRAS TOU emTPETTOUV  va €QApUOOTEl Ot €éva eupl QACHO  €QAPHOYWVY,
oupTrepIAauBavopévng TG agpodlacTnUIKAG KaBwg €Tmiong Kal TNG 1aTpikAG. To
IQRAS oxedidoTnke yia va xpnoligotroinBdei amd éva eupl @Aoua  PNXAVIKWY Kal
QVOAUTWYV YIO VO TTOCOTIKOTTOINO0UV TOV KivOUVO, VW gival KATAAANAO yia Xprion atro
TOUG UNXAVIKOUG AOQAAEIAG TTOU ETTIOIWKOUV VA eVIOXUOOUV TIG avaAUCOEIG aoPaAciag
Toug. Avagopd ettiong Ba TTpéTTel va yivel oTa dlaypdupaTa akoAoubiag yeyovoTwy,
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OTn CUVEXEID HECW auTWV Ba TTpooTTaBrRooupE va CUAAEEOUE KATTOIa aTTOTEAET AT
6oov agopd TOavoeTNTEG ATUXNUATWY OTIG BIAPOopPES epyacieg Tou TTAoiou. ‘Eva
oldypaupa  akoAouBiag yeyovotog (ESD) eivar pia ypo@ikp uéBodog yia va
mepiypdyel TN Topeia amd éva yeyovog €vapéng (IE),oe otroiodAmote apiBuod
eKBdoewv 1 ATTOTEAEOUATWY TOU OPXIKOU YEYOVOTOG, HECOW TNG OEIPAG KEVTPIKWV
yeyovoTtwy (PE). ‘Eva kevTpikd yeyovog (PE) cival éva yeyovog petd atrd €va apxIiko
(IE) ,6mmoUu n ékBaon eite gp@avifetal (atroTuxia), €ite dev ep@avideTal (Un ATTOTUXIA)
2XHMA 5.4.

PIVOTAL EVENTS
Wiy . .
-::.;_1-:-"' IE E’:;— Pivaotal Pivotal End State
; "“‘5&». Event1 Eventn
FAARY
|

2XHMA 5.4

5.4.1 YNOOGEZH ZENAPION ME BAXH TA AIATPAMMATIKA MONTEAA.
MpoTtoU Eekiviioouue TNV TTEQIYPAPL Twv dIAQOPWY CEvapiwy Kal TIG ETTEENYNOEIC VIa TIG
TINEG MBavoTATWY TTou AdPBaue, KpiveTal OKOTTIUO va ava@epBei 0TI Ta oevdapia autd Oev
BaciCovtal yévo e uTtéBeon, aAAd eival TTPOIGV  TTPAYUATIKWY  YEYOVOTWV woTE va
€XOUME MIa  KOAUTEPN KATOVONON TNG TIopeiag yeyovoTwy, OnAadn Twg autd
aAAnAemTidpacayv, woTe va odnynboUue o€ ATUXAUATA KAl TTO apPXIKO yeyovog  ATav
UTTEUBUVO yIa TNV TTPAYPATOTTOINGN TouG. ETTiong ummopoulpe va KaTavoooupe KAAUTEPA TOV
XWPO OTOV OTToi0 ouvéRnoav Kal Trola €TTidpacn €xel auTOG OTO TEAIKO QTTOTEAECHA, EVW
MTTOPOUHE VA avTIAN@OoUuE KAl O€ TToIA EIBIKOTNTA EP@AVICETAI TTEPIOTOTEPO O KivOUVOG OTO
KGBe oevdpio ETol n ekhoynl autwv Twv oevapiwv €yive pe Bdon Ta ATUXUATA, TTOU
Kareypagnoayv, amd Ta BiBAia Tou KEvIpou TTPOANYNG £TTAYYEAPATIKOU KIVOUVOU Kal TTOU
TTapatiBevral oto MNapdptnual. ZTov TTivaka TTou akKoAouBei, TTapaTtifetal n avrioTolxia Twv
OloypPOUNATWY ME Ta Oevdpla ToU  Xpnoigotroiénkav, yia Tnv  e€khoyy didpopwv
ATTOTEAECUATWV.

‘Eto1 yia mnv  katavénon TwWV dIaypaupaTWyY  akoAouBiag Tou Ba  gu@avioTouv
TAPOKATW,0AAG Kol  yia  pio  KaAOTEPN avTiAnwn Twv  KIVOUVWY  €pyaciag  oOTIg

VOUTTNYOETTIOKEUAOTIKEG (WOVES ,Ba Tav XPHOoIKo va avaTpéCouue 0TO TTapdpTnua 1.
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BAZH MPATMATI RS

AT P10 2 ZHEATAIN PAMMAT A

NnarFArFPFTHMATOE

L LA EA AN T O, SN T A

EZEXEA 1
ZHEMN . 3D
EXEMN.LE
EXEMN L
EXREML. LG
EZERELN. 29
EZEXREN. 29
EREMN. 25
ERNEM. 2D
EXREL. 25
EXEN AT
Z2EES- AL
EXNEN . A4S
ZEXRENL A8
ERESL. S
EHEN . S
ZXEL. A6
EXEL. A
EXNEMN. S
ZEL . A

EHEL. 2
EXEN. 40,42

MINAKAZ (1)  ANTIZTOIXIZH 2ENAPION ME TA TPArMATIKA  TEFONOTA.
55 MH THPHZH MEZQN MPOZTAZIAZ KAl ZHMAZIA ZTON EMNAITEAMATIKO KINAYNO.

2TIG VAUTINYOETTIOKEUQOTIKEG CUOVEG N UTTAPEN ATUXNHATWYV €XEI VO KAVEI CUXVA HE TO
avOpwtivo AdB0c.O1 epyaldpevol TTOAEG @opéc Oev  XPNOIYOTTOIOUV UETPA  ATOMIKAG
TTPOOTACIAG,EVW KOI N UN ONPOcia aTov eTTayYEAPATIKO KivOUVO AEITOUPYOUV KATOAUTIKA,WOTE
va uttdpgel éva atuxnua.lia pia eicaywyl oto TPOYPOUHa dWOoauE BEWPNTIKEG CNUEIOKES
TINEG OTOUG BUO aUTOUG TTAPAYOVTEG WOTE VA eAEyEOUNE TNV TOAvVATNTA £VOG TPAUPATIONOU
Katd Tnv egpyacia.Apou BswprAoape OTI N mMOAVOTNTA va PNV €Xouv AneBei YETpa ATOMIKAG
TpooTaciag eival p=0.05 kai n P oTTaAPAITNTN onuUacia OTov ETTAYYEAUATIKO KivOUuvo
p=0.1,yivetar @avepd OTI n mMOAVOTNTA €vOG TpAupaTiIopou eival p=0.005, tmoUu €ival TO
yivépevo Twv 2 mlavotTwyv.livetal ca@ég o1 €xouv yivel TTapadoxEg,600v a@opd TIG
ONMEIOKES TINEG TWV TTIBAVOTATWVY,EAAEIYEWGS OTATIOTIKWY O£dOUEVWY Kal OI TIMEG AauBdvovTal
ME BAon,T0 TTWG avTIAAPPBAVOUOOTE EPEIS TNV KATAOTOON.AUTO TTOU OUCIOOTIKA BEAOUME va
yivel karavontdé o€ autd TO Tapddelyua OTwg Kal o€ KATold ammd Ta  €TTOUEVA
TTapadEiyuaTa,Eival TO TTPOPAVEG, OTI 0 CUVOUACHOG apVNTIKWY TTapayovTwy TTOANATTAACIA el

TOV KivOuvo.
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SUCCESS

SUCCESS SUCCESS

0.1
0.05

FAILURE
0.9

AIATPAMMA AKOAOYOIAX (5.1)
(MH THPHXH MEXQN ATOMIKHX ITPOXTAXIAY)

55.1 EPrAZIEZ AMMOBOAHXZ KAI HAEKTPOXYITKOAAHZIHXI EMNANQ ZE IKPIQMA.

Ol TTEPITITWOEIG ATUXNHATWY TTou o@eilovTal Adyw TITWOEWV aTTd IKPIWKATA gival
ammod TIG IO OUVNOIOPEVEG OTIC VAUTTNYOETTIOKEUAOTIKEG EPYOACIEG.2ZTO TTPWTO  TTAPAdEIYUa
066nKe onuelakn TTBavoTATA OTOoV  TTapdyovTa TTou odnyei ouxvd o€ aTtuxnua Katé Tn
OIGPKEIO EPYACIWV ETTAVW OE IKPIWPO TToU €Xel va KAVEl PE TN XPAON TTATWHOTOG HE 2
Hadépia avTi yia 3 Bdoel Twv KAVOVIOUWV.OQcwpraaue o1l autd cuuBaivel e mOavoTNTa
p=0.2, AOyw TOU OTI Ta BEKA ATUXNAMATA ATTO TA TTEVAVTA TTOU KaTeypd@noav, ATavV £CaiTiag
auToU TOU TTAPAYOVTA Kal OTI €XOUNE W oTaBepd IKpiwpa yia Tnv epyacia pe p=0.01, otmrdTe
autd MPTTOPEI va  odnynoel o€ dia TITwon Pe TTOAU cofapd Tpaupationd rp BavaTto de
p=0.002. 210 deUTEPO TTAPAdEIYUA, TTPOOTIOBNCANE VA €EAKPIBWOOUNE TRV TIBAVOTNTA VOGS
TPAUUATIOPNOU A evdg Bdavartou, amd TITwon MEOW Ouvduaopou Trapayoviwv.ETol n
mOavoeTNTa PN KATAAANAOU OUVTEAEDTH a0@AAEiag OUYKOAANONG TOU IKPIWHATOG TTOU dOBNKE
gival p=0.01 idia pe TNV MBavATNTA VO PNV @opdel {wvn ac@aAeiag o pyalOPEVOG,aKOua av
0ev €xel xpnoigotroinBei 0 kKatdAAnAog TUTTOG IKpiwpatog pe p=0.1 pag odnyei o€ pia
mOavoTnTa TNG 1a¢NG Tou 0.0001.ET1Tiong n mBavétnTa atrAd va unv oAokAnpwOei n epyaacia
ME pn KAtdAANAo ouvTeAeoTr] ac@aAegiag ouykOAANONG TOU IKPILWHPATOG OAAG  va @opdel O

epyagopevog (wvn ac@aliciag eival ion pe p=0.099.
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SUCCESS

Syocess | MOVABLE | SUCCESS
GANTRY FOR

FLOOR WITH
TWO BALKS

INSTEAD THREE WORKING
0.01
0. FALLING
WOUNDED
FAILURE
0.99
Q=0.198
SUCCESS
SUCCESS SUCCESS
NO PROPER
e e e 0000001
0.01 01 01
FAILURE
0.9
Q=0.00009
FAILURE
0.99 MISSION
FAIL
Q=0.0099

AIATPAMMATA AKOAOYOIAZ (5.2)(5.2.1)
(EPTAZIEZ EMANQ ZE IKPIQMA)
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5.5.2 ZKONH AMNO ZITHPA

Ta TTepicodTePa aTTd TA KAUCIKG UAIKA OTn Hop®r AeTTTAG oKOVNG (KoviopTou) givai
IKava va oxnuaTioouv ekpnkTIK& diypata, étav dlacTreipovral otov agpa. Omwg kKal atnv
TTEPITITWON TWV EUPAEKTWV AEPIWY KAl ATPWY, UTTAPXOUV Kal €0W KOATWTEPESG KAl AVWTEPES

OUYKEVTPWOEIC OKOVNG OTOV aépa avApeETa OTIG OTToiEG gival duvaTth Jia ékpnén. Autd Ta opia
Kupaivovtal ammd 20 uéxpr 2000 gr / m2,aAd o péoog dpog yia TIG TTEPITTOTEPEG KAUTIUES
okéveg eival yupw ota 40 gr/m2.H gu@avion evdg TETolou OUVVEQOU OKOVNG MOIGEl pe
TTOAU TTUKVHA ouixAn. Ekprigeig okdvng TpokaAouv TTiEoelg TrepiTrou éXpl 8 bar.To péyebog
TNG OKOVNG €ival OnNUAvTIKOG TTapdyovTag 6Tov TTPOCdIOPICHO TNG I0XUOG TNG €KPNENG Kal TNg
mBavoTnTag va cupBei pia Tétola ékpnén. Mo 1Ioxupég ekprigelg ouuPaivouv og BIAPETPOUG
owpaTIdiwy PeTatl 10 kal 50 ym evw TTI0 XOVOPOKOKKEG OKOVEG HE DIANETPOUG CWHATIOIWV

MeyaAUTepeg atrd 200 um TTapoucidlouv acTuavToug KIvOUvoug £KpnEng.

ZUyREVIQWOT ORGVTIC =

12 - SO0 mg/L 0 —
Yypadcia 1.6-1.8% g
— 10} 1500 35
=5 L=
E=3 woren s
E sk M€y mxieon 4 500 B
=2
.g =1
E °r - 300 %
& =
= 4 4200 &
—
2 -4 100 E

0 - .

40 80 120 160 200

Meéom Suduerpos cwpatdicry (am)

EKpNKTIKA VvEéPn oOKOvng udTTopel va oxnpatioel oxeddv KdEBe KaUuolgo UAIKS
OUMTTEPIAQUBAVOPEVWY TWV PETAAAWY ,TTAACTIKWY, TPOYIMwY OTTWG aAeUpl, kakdo, ¢axapn,
KO@EG Kal TTOAMWY GAAWY  UAIKWV Kal XNPIKWY OTTwg avBpaka ,B€io eAACTIKO Kal QEANSG.
MapbéAo 1Tou o1 ekprEeIG OKOVNG UAIKWY OTOV aépa gival Mo BEaUATIKEG, Ol TTUPKAYIEG TTOU

TTPOKaAoUVTal ATTO TNV aVAPAEEN OTPWOEWY OKOVNG €ival TTIO OUXVEG.
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SUCCESS

SUCCESS
| DUST OF
b CARELESSNESS 0=0.005

NO PROPER
CLEANING

05 1 01

Y

FALLING
BUT NO
ACCIDENT

FAILURE
0.9

Q=0.045

SUCCESS

MISSION

CAREFULLY COMPLETE

U

FAILURE
0.1

MISSION

AIATPAMMA AKOAOYOIAZ (5.3)
(ATYXHMA EZAITIAZ ZKONHZ ZITHPQN)

O1 TTapdayovTeG TTou JTTopoUV va odnyrioouy o€ éva atixnua oTo TTAoIO PTTopEi va givail
TTOANOI Kal DIGPOoPOoI AAAG aKOUA KAl auToi TTou dev @aivovTal TTOAU oNPavTIKOi TTOAEG QOopEG
MTTOPOUV va odnyrfjoouv o€ 0oBapoug TPAUPATIONOUG.O PN TTPOCEKTIKOG KaBapiopog( (AA
5.3) apxikd yeyovdg), €IBIKOTEPA TNG OKOVNG TTOU CUCOWPEEUTAlI ATTO T HETAPOPd TWV
oITNPWV o€ ouvduaouod e TNV ammpooeia Twv epyalouévwy UTTopEl va odnynoel auxva o€
TITWOEIG ME OOoPBapoulg TpaupaTtiopoug. Mépav autol n okdvn O OuvOUAOUO HE TNV N
Utrapén mMoToTToINTIKOU aTTaAAayAG agpiwyv (av XpnoiyoTroinBei @wTid yia KATTola epyaaia),
auéavel Tnv mMOavotnTa yia  Evapgn QWTIAG a@ou n OUYKEVTPWON OKOvNG OnuIoupyei
EKPNKTIKN aTpudoPaIpa.
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Unocertainty

6603
6703
69

=
=

60
6203
6.3

Parameters

XXHMA 5.6

AOPOIXTIKH NIYKNOTHTAINNIOANOTHTAX(CDF) KATATMATQN

SUCCESS

SUCCESS

NO PROPER NO DUST OF EXISTENCE OF

CLEANING GRAIN GAS FREE Q=0.04
T
04 2 05
p WORK
DELAYED
FAILURE
05
FAILURE
0. Q=0.04
o SUCCESS FIRE
EXISTENCE
OF GAS FREE
05 o0

AIATPAMMA AKOAOY®OIAX (5.4)
(PQTIA EEAITIAX XKXONHX XITHPQN)

210 O1dypauua akoAloubiog 5.4 odnyouupacTte o€ peydAn mmBavoTnTa
TPOKANONG QWTIAG AOyw TOUu OTI TO TPOYPAPMa Bewpei OTI OI CUVOUOOTIKOI
TTapAayovTeg odnyouv Oiyoupa OE KATTOIO CUYKEKPIMEVO ATTOTEAECHA,YIO TTOPAdEIYUA
edw n utrapén okévng oe ouvduaoud pe TN WA OTTapgn TTICTOTTOINTIKOU O0dnyei

oiyoupa o€ évapén ewTIAG.
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5.6 OQTIA AOT'Q ATAPPOHX

Emdvw oT1o mAoio uttdpyxouv oe poviun Bdon tmetpéAaia (fuel,diesel) kabBwg
Kal TTapaywyd Toug (AiImmavTikd,ypdoda) Ta oTToia BewpouvTal TTPAYHUATI EUPAEKTA Kl
yrauto Ba pétrel va Aaudvovtal e18IKA HETPA ao@alsiag oTav XpeiddovTal WoTe va
atroQeuyeTal TUXOV dIappor) Toug | TTPOCUIEN TOUG PE AAAa UAIKA.

Ta meTpeAaiocidry €xouv €vrovrp TAon va ATPOTTOIOUVTAI KUpiwg oOTav
Bpiokovtal o€ TTepIBAANOV IBIAITEPA BEPUO,OTTWG Eival TO PNXAVOOTACIO,TO PAYEIPEIO
KTA. Mia otroladATToTe TUXAia TTNYr ava@Aeéng (OTTIvBNpag, ToIyapo) PTTOPEi EUKOAQ
va ava@AEEel TETOIOU €idOUG OTUOUG ATTO dIAPPOEG TTETPEAAIOEIDWY E CUVETTEID v
TTPOKANBEI YIa WTIA OTO TTAOIO.

SUCCESS
SUCCESS SUCCESS
FAILURE TO
DETECT SPARK Q=0.0000608
T
0.00817 3 0.0148
Vi
FAILURE
0.985
FAILURE
05 Q=0.00402
SUCCESS WORK
FAILURE TO STOPPED
REPAIR
0.5
FAILURE WORK
0.95 DELAYED
Q=0.00388

AIATPAMMA AKOAOYOIAZ (5.5)
(AIAPPOH METPEAAIOEIAQN)
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210 TTponyouueva TrapadciypaTa yivetal @avepd OTI yia TOV UTTOAOYIONS TwV
mOaAVOTATWY XPNOIYOTTOINBNKaV HOVo ONUEIAKES TIMEG Kal JE BACN auTéG KaTaAngaue
o€ BewpnTIKES TTIBAVOTNTEG. 2TO OUYKEKpPIMévo Trapadeiypa (A.A 5.5) tou 6a
avaAuBei kal oTn ouvéxela yia Tnv ekAoyry TMBAVOTATWY €XOuv XpPNoIPoTToINBEi
KATavou£EG TTIBavOTNTAG O€ KATTOIO OUYKEKPIKEVA OIOOTAHATA VIO VA KOTAAREOUNE OTO
EMOUUNTA aTTOTEAEOUATAL.

2TNV TTEPITITWON TToU €EeTACETAlI BeAAoauE va Bpoupe TNV mMOAVOTNTA HIAG

olapporig ce éva Oiaotnua 5 wpwv.Xpnoipgotroienke NORMAL kaTtavoun de

p=0.001 ka1 ¢*=0.0015 (ZXHMA 5.7).0ucIa0TIKG N M€ TIA Hag Bivel TNV KaAUTepn
uTTOBe0n TNG TTPAYHATIKAG TIKAG,ONAQDN eKTINAUE TNV TTBavOTNTA dIAPPONG CEPIWV
1/1000 @opég, evw N TUTTIKA atTOKAIoN EKQPACEI TNV ATTOKAIOHN TTOU UTTOPEI VO €XOUE
yUpw atré autrv Tnv ekTipnon. H meavotnTa diappong TTou PJag Sivel N CUYKEKPIPEVN
katavour eival p=0.00817.Av Bewpriooupe TNV OAVOTNTA HN AviXVEUONG TNG
dlappon¢ pe p=0.5 kai Tnv mMOavoeTnTa OTTIVERPA atrd OTTOIAdATTOTE AITia A AVAUUEVO
Tolydpo pe UNIFORM katavopr pe minimum=0 kai maximum=0.0001 1Tou pag divel
p=0.0148 tote AauPdvoupe Tnv mMOavOoTNTA TTPOKANONG QWTIAG pe p=0.0000608.

H mBavétnta mou AauBdvetar 1/15000 dev Ba Trpétrel va Bewpeital apeAnTéa
a@OoU n Kataypaen atuxnuatwy TTou oxeTiCovral Ye TNV UTTapEn QwTidg atrd TETOIEG
TEPITITWOEIG £XEl O€iEel OTI oI Ouvétteleg eival TTOAU apvnTikEG,600v agopd Tov
avepwTro aAAG kal TO idI0 TO TTAOI0.ZTNV TreEpITITwan Wn Ummapgng omvenpa ue
p=0.985 umopolpe va AdBoupe Tnv mIBAvOTNTA ATTWAELIOG CICOAOEWV aTrd
avaBupidosig av Bswprooupe 6T £Xoupe dlappon agpiwy pe p=0.00402.

ETriong 0t TIEPITITWON avixveuong Tng Olappong aAAG  aTtroTuyiag
emdI6pOwong NG BAABNG n mBavéTnTa va oTapatioel n epyacia gival p=0.000204,
evw n mlavétnTa KaBuoTépnong TnG epyaciag pe mlavétnTa €mdIOPOwong NG
p=0.95 Ba civar p=0.0388. 1N Ouvéxela akoAouBoUv Ol CUVAPTACEIS TTUKVOTNTAG
mMOavoTNTAg TNG ATTWAEING AIOBNCEWV Kal TNG QWTIAG.

YXHMA 5.7

< IGRAS Time Distributed 7 Reliability Function (Exponential)
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57 MH YIAPEH MIZTONOIHTIKOY AITAAAATHZ AEPIQN
GAS FREE (1).

SUCCESS
DEATH OF

WORKERS
SUCCESS
EXISTENCE OF IGNITION §— Q=0.000999
GAS
0.5 0.00198 MISSION

FAILURE COMPLETE

0.98

Q=0.49

AIATPAMMA AKOAOY®IAX (5.6)
(ANA®AEEZH AOT'Q YIIAPEHE AEPION)

ATO TNV KaTtaypa@r) Twv aTuxnuAaTwy TTapatnendnke 6Tl 0 onUAvTIKOTEPOG
Tapdyovrag Tou odnyei o€ TTOAU OnuUavtikA oTuxnuaTta eival n Pn Omapén
MOTOTTOINTIKOU atTaAAaYNG agpiwv.ZT0 OUYKeKpIévo TTapddeiyua (A.A 5.6) 666nke
onuelakn moavornTa yia utrapen agpiwv p=0.5 pe Bdon Ta oTaTioTIK& oToIXEia TTOU
£deigav 611 £va oTa 600 aTuxnuaTa cupBaivouv Adyw autoU Tou TTapayovTa.

MNa tnv mBavotnTta va cupPei avapAegn oe éva didotnua 10 AeTTTwv pe
WEIBULL «katavoury pe scale=0.0002 kai shape=1(o puBudg armrotuxiag eivai
oT00epbG OTO XPOVO, OTTOIOOATTIOTE TUXAIO YEYOVOG UTTOPEI va TTPOKAAéCEl péoa o€
autdé 1O dIaoTNUd aTUXNMA,0TToIAdATTOTE OTIYMNA), Aaupdvoupe p=0.00198 «kai
KataAAyoupe otnv mlavoTnTa ,va ouupei kK&TTolo BavaTtnedépo atuxnua rp cofapog
TPAUMPATIONOG e BavéTnTa 1/1000 TTepiTTou.

e

= L - — — = — - - = — et
—ereretecs

2YNAPTHZH MYKNOTHTAZ FIIOANOTHTAZ OANATOY (A.A 5.6)
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5.7.1  HNEPINTQZH MH YNAP=HZ MIZTOMOIHTIKOY ME KATANOMH FAMMA.

Omwg mTpoava@épbnke n kartavour Mappa XpnoIYoTToInTal O€ TTEPITITWOEIG
otTou éva cuppav Bewpeital BEBaio Ot Ba yivel oTo PEANOV aAAG Ot yvwpiloupe
OKPIBWG TO TIOTE,MIO TETOIO TTEPITTITWON €ival 0 avBpwtivog Bdavatog.Av AoItov
Bewprooupe dedopévn TNV UTTAPEN agpiwv o€ KAEIOTO XWPO Tou TTAoiou,BeAfoapue va
oolue Tnv ueTaBoAr mlavotnTag katd tn didpkeia 20 nuepwv OTTOU WPTTOPE yia
TTaPAdEIyUa va UTTAPXOUV DIAPOPESG EPYOTIEG OTOV CUYKEKPIYEVO XWPO ,TTBavéTaTa
ME XpAon eAdyag, 61Tou uTToBETIKG Ba 0dnyNnBouue o€ BERalo Bavaro.

21NV oucia BeAfoape va egeTdooupe TRV Katavoun Mapgpa Kal TTwg auTh
Slavépel TRV IOAVOTNTA Of VO OUYKEKPIMEVO BidoTnpa Otav Bewpeital éva
yeyovog BéBaio 6m Ba ocupBei’ETtol amdé tnv karavour Mapua ptropoupe va
BydAoupe €éva ammoTéAeopa e QORepPd apvnNTIKEG OUVETTEIEG OCOV aQopd GCTnV
avBpwTrivn Cwr agol av 0 ouvduaoudg UTTapgnG aepiwv pe mn @Adya BewpnBei 6T
divel aiyoupa ava@Aegn, ol TBavoTNTES yia Bavatn@opo atixnua gival TTOAU PEYAAES
akoua Kal yia éva HIKpO didotnua. Me Baon 1O TIPOYPOUMO  €idaue OTI yid
TapauéTpoug scale=0.01 kai shape=50((eTe€ynocig 60ov a@opd TIC OIGPOPES TIMEG
NG TTAPAUETPOU HOPPNAG divovTal avaAuTIKOTEpa aTo Ke@AAaio 5.11)) n mBavotnTa
ayyice o 1 (A.A5.7) oto TéAog Tou SlI00TANATOG TWV 20 NUEPWV,EVWD OTNV TTEPIODO

TWV OUO TTPWTWV NUEPWVY N mMOavoTnTa ATav p=0.6321.

2 DAYS SUCCESS

SUCCESS

FIRE IGNITION p=

MISSION
COMPLETE

0.6321

FAILURE

20 DAYS SUCCESS

DEATH

/MISSION

SUCCESS

GASES
EXISTENCE

FIRE IGNITION B=—

0.999

FAILURE COMPLETE

ATATPAMMA AKOAOYOIAX (5.7)
YITAP=ZH AEPIQN KAI EEETAXH ATYXHMATOX ME KATANOMH I'AMMA
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Parsmeters

YXYNAPTHXH OYKNOTHTAX @QANATOY ME KATANOMH I'AMMA (A.A 5.7)

5.7.2 MH YMNAP=H NIZTONOIHTIKOY AMAAAAIHZ AEPIQON GAS FREE (2).

SUCCESS PARTIAL OR
TOTAL
DESTRUCTION

SUCCESS
SPARK DUE TO
OTHER CAUSES

0.000328

0.5

AN

MISSION
FAILURE COMPLETE

0.999

Q=0.449

AIATPAMMA AKOAOY®IAX( 5.8)
(OAIKH H MEPIKH KATAZTPO®H TOY MAOIOY)
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2Ta TIponyouueva Trapadeiyuata peAeTAocaue Tnv mOavotnTta va ouppei
Katrolo cgofapd atuxnua Adyw TnG un Uttapéng moToTToINTIKOU atTaAAayrg agpiwv
Kal xprion QwTiag katé Tnv epyacia.Ti mBavotnTa OPWw UTTAPXEl VO CUMBET JEPIKN N
OAIKA] KaTaoTPo®r Tou TTAciou Adyw oTmiverpa atd did@opes GAAEG QITIEG. ;

Av dev uttdpxel TOTOTTOINTIKO KOl UTTAPXEl Epyacia péoa oTa auTrdpia Tou
mAoiou,0a ptTopouce va dinpioupynBei omvenpag eite amd KATola egpyaoia pe
XTUTTAMOTA €iTE ATTO TNV TTPOCKPOUCT) KATTOIOU METAAAIKOU QVTIKEIMEVOU OTA METAAAIKG
TOIXWHATA TOU TTAOIOU XWPIG epyacia fj akOPa Kal atrd oTaTIKO NAEKTPICUO.;

Mpétrel va gEpoupe  OTI OTTOIOBATTOTE UETAAAIKO €CApTNUA ,aKOUN Kal av dev
TTapayel omvenpa, TTPOOKPoUOEl o€ HETAANO PTTOpEl va dnpioupynBei eutrpnoTIKOG
OTIVONPOG. ZTNV CUYKEKPIPEVN TTePITITwon (A.A 5.8) e€etdoape Tnv mMOAveTNTA VO
£Xouue oTTIvVERpa atmd KATTOIO EPYOOia PE XTUTTHMATA UETAAAIKWY €PYAAEIWY TTOU N
meavoTnTa Ba gival JeyaAlTepn ATTO TIG AAAEG TTEPITITWOEIG OTTWG QUTHA TOU OTATIKOU
NAEKTPICHOU OTAV APOPA KUPIWG NAEKTPICUO ATTO ETTOPN OTEPEWY UAIKWYV .

Na 1v mBavétnTa va umapel omvonpag, xpnoiuotroidnke NORMAL
katavour Ye p=0.0001 ka1 >=0.00015 yia éva SIGOTNHA 2 NUEPWV TTOU BewprBNnKe
OTI €ival To OIACTANO TTOU UTTOPOUV VA YivOovTal KATTOIEG EPYACIEC XWPIC TOV EAEYXO
yla Uttapén aepiwv  aAAd xwpic Tnv Xprion ©@Aoyag AOyw TnG un Utapéng
moToTroINTIKoU. ETo1 BpAkaue Ty mBavétnTta ion e p=0.000328.Me tnv mBavotnTa
ummapéng aepiou ion pe p=0.5 Bpiokoupe OTI n MOAVOTATA yIa va EXOUME HUEPIKA N
OAIKA} KaTaoTpo®r] Tou TTAoiou egaitiag TTPOKANONG Qwrtiag Ba civar p=0.000164.

Auté TO OTTOTEAEOPO €ival evTeEAWS TTIOavoBewpnTIKO OTTWG Kal TTOAAOI
uttoAoyiopoi TTou TTapaTtiBevral oTnv epyacia .1owg n avtiAnwn Tng KoIVAG AoyIKAG Ba
ATav 611 auth n MBavoTnTa TTou €ival 1/6100 @opég ,TTepiTrou, Eival APKETA PIKPH WOTE
va 0dnynboupue o€ £va TETOIO ATTOTEAEOUA, OXI TOOO WOTE va £Xoupe UTTapEN QWTIAG
ME MIKPEG CUVETTEIEG yIa TO TTAOIO OAAG yia TNV oAooxepr KaTaoTpo®r Tou.OTTwg
TTpoava@épOnke Opwg (kepdAiaio 5.2.1) , oTo aTtuxnua Tou challenger n mBavoTnTa
ekTIJOUVTAY atmd Toug €IBIkoUug 1/100000 evy n TmBavoBewpnTikp PEBODOG
«avTIAapBavotavy 1n mlavétnTa 1/35.

‘ETo1 kpivetal OokOTIPO va atmmoca@nvioTei 0TI e BAon TIG TIUEG TTOU EEIG
kaBopifoupe,Ba pmTopouce n mOavoTnTa va gival kar 1/60000 r} kal TTapatTadvw aAAd
TG00 OUCIAOTIKOG Ba rfTav TOTE 0 KivOuvog waoTe va doB¢i N atrapaitnTn onuacia oe
auToév..;

Eival @avepd 611 n mBavotnTa o€ pia lavoBewpnTikr)  HEB0dO KabopileTal
a1Té TIG TTAPAPETPOUG TTOU XPNOIUOTTOIOUVTAI Ol OTTOIEG WE TN O€Ipd TOug KaBopidovTal

MEoa atmd OTATIOTIKA OTOIXEIO TTOU €XOUV TTPOKUWEI PE TOV Kaipd Kal atmd €KEi Kal
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Tépa uTTopEi va yivetal N avdAuon ac@aAeiag ota eTTimeda TTou BEAEI 0 KaBévag va
QVTITTPOOWTTEVUEL,WOTE VA TIAipvVeEl Kol Ta KATAAANAQ HETPA yia aTmmoQuyr Twv

aTuUXNUATWYV.

SUCCESS PARTIAL OR
TOTAL

DESTRUCTION
OF SHIP
SUCCESS
SPARK DUE TO
| OTHER CAUSES

NO EXISTENCE
OF GAS FREE

0.000492

MISSION
FAILURE COMPLETE

0.999

Q=0.999

ATATPAMMA AKOAOYOIAX (5.9)
(ONIKH H MEPIKH KATASTPO®H TOY MAOIOY-ZIFOYPH YNAP=H AEPION KAl MEFAAYTEPO AIAZTHMA)

AkOpa yia aiyoupn UTTapén agpiwv Kai yia diacTnud peyaAutepo (A.A 5.9) katd pia
nuépa PTTOpoUnE va Ooupe TwWG MeTafdAAeTar n mBavétnTa (p=0.000492).

Mtropei va @aivetal pikpr) n YeETABoARv aAAd oTnv ougia n mOavoTnTa OTA
OpIa KOl YIO TIG OUVONKEG YIO TIG OTTOIEG £CETACETAI TTOU PTTOPEI VA €ival KAl N ATTWAEIN
avBpwTTIivng Cwng gival apkeTa PeyadAn,n moavoTnTa edw civar 1/2030.

To cuptrépacpua mou Byaivel gival 611 181aiTEPN TTPOoCOXN Ba TTpéTTel va diveTal
Katd Tnv ekTéAeon epyaciwv,0Tav yvwpidouv ol gpyalduevol O1i dev UTTAPXEl TO
TOTOTTOINTIKO ao@AAOUG XPrRong @AOyag.O kivouvog TTou PTTopei va ekTiydral ot
givar aduvaTo va yivel opatidg Xwpig TRV Xprion AOYag PEoa oTa auTTAPIa TOU TTAOIOU
MTTOPEl va ep@avioBei aképa kal atmd pia ammAf epyacia  kal va €Xel OAEOpPIEG

OUVETTEIEG.
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ZYNAPTHZH NYKNOTHTAZ MIOANOTHTAZ OAIKHZ H MEPIKHZ KATAZTPO®HZ TOY MAOIOY (A.A 5.8)

MNa va yivel TepIocOTEPO AVTIANTITO TTWG KTTOPE va dinuioupynBei oTrivenpag
XWPIG TNV UTTapén @wTIAS yia XpRon epyaciog,Ba TpooTTabjooupue va KAVOUUE Hid
EKTIUNON YIa TNV TOAVOTNTA vVa €XOUME CTTIVERPA Kal autd va odnynoel e PEPIKA i
OAIKR} KOTAOTPO®NA TOU TTAOIOU AOYyWw aITIWV OTTWG AUTH) TOU OTATIKOU NAEKTPIOPOU 1
a1rd TTPOOKPOUCT KATTOIOU EKTOLEUOUEVOU METAAAIKOU QVTIKEIMEVOU OTNV METAAAIKA
KaTaokeur) Tou TTAoiou.(A.A 5.10)

O OTATIKOG NAEKTPIOMOG €ival O NAEKTPICUOG TTOU TTAPAYETAI O€ avOUOIa
UAIKG p€ow QUOIKAG €TTOQNG A dlaxwpiopou. Ze TTOAAG degauevoTTAoia cuvEBnoav
aTUXAMaTa, atmo €KPALEIS MIKPAG i KAl HEYAANG EKTAONG OTO XWPO TwV OEEAPEVWIV
ammod Tov OTaATIKO NAEKTPIOWO. ZTEPEA 1 uypd UAIKG TTOU €pXovTal O€ ETTaQN,
onuioupyeital TPIBA avaueca Toug, xwpifovTal, Kal TEAIKG kabioTavral avouoiaq,
onAadny 1o €va eival BeTIK& @opTIOPEVO Kal TO AAAO apvnTIKG. Me dAAa Adyia dev
£XOUV TO NAEKTPOOTATIKO TOUG POPTIO ICOPPOTTNUEVO Kal £€TC1 OTNV TTPOCTIABEIa TTOU
kataBdAouv yia va diwEouv atmmd TTavw Toug TO TTAEOVALOV NAEKTPOOTATIKO POPTIO,
QUTA N EKKEVWON UTTOPEI va TTAPEI TN YOPPA EUTTPNOTIKOU OTTIVERpa TTou TEAIKG Ba
TTUP0dOTOEl TO EUPAEKTO Wiypa egaTuiocwyv @opTtiou aépog. Etmiong av 6Aa autd
oupBaivouv og KAEIOTO Xwpo dev Ba €xoupe POVO TTUPKAYIA aAAG aKOUN Kal €KpnEn.
Otmtwg yivetar avTIANTITé n mMOavoeTNTA va CUUPEl KATI TETOIO €ival HIKPH WOTE va
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TTPOENBEI  pIa  PeydAn 1 OAOKANPWTIKY KATACTPO®r] TUAWATOG TOou TrAoiou.
KaBopioTikd mTapdyovta Ba 1raigel av uttdpxouv agpia OTOV XWPO Kal KATd TTO00
auTég 0 OTIVBNPAC eival IKavog va dinuIoupyAoel wTId, Xwpic BEBala va uTTopei va
EKTIUNBEI KATI TETOIO TTAPA POVO va yivel uTTéBeon.

2NV TPayuaTikéTNTa n €AAXIOTN €vEPyEId TTOU QTTaITEITal va €XEl €vag
omvenpag yia va ava@Aégel diagopa UAIKA egaptdTal atrd 10 UAIKG Kal Tn pEBodO
eAéyxou. MiyuaTa eUQAEKTWY ATPWY OTOV aépa atTaTouyv yia va avagAéyouv atmoé 0,1

£wg 1 pd, evw vEQN eUQPAEKTNG OKOVNG TTAVW aTTd 5 pd.

PARTIAL OR
TOTAL
DESTRUCTION
SUCCESS OF SHIP
SUCCESS SPARK DUE -
GASES 0 OTHER Q=0.0000951
EXISTENCE CAUSES
0.5 0.000119
FAILURE
0.999

MISSION
COMPLETE

ATATPAMMA AKOAOY®OIAX (5.10)
(OAIKH H MEPIKH KATAXTPO®H TOY ITAOIOY) (2)

O utrohoyiopdg €yive e Baon tn Weibull katavoury pe scale=0.0001 kai
shape=10 Adyw TOU OTI BewpPAONKE OTI N TOAVOTNTA KATAOTPOPAG AULAVETAI OTO
XPOVOo Kail 6T N TOavoTNTa KATAOTPOYG TOU TTAOIOU TTPOKUTITEN yia aiyoupn UTTapén
QWTIAG OTav dinuIoupyEiTal oTTVONPaAg, evid OTTWG ava@EépOnKe KATI TETOIO OV gival
B£Baio aAAG pia uTTéBeon.

Edw n mBavétnta autiy Tou eival ion pe  p=0.0000951=1/10500
QVTIKATOTITPICEI TNV TTBavOTNTA Va dnuioupynBei oTTivBripag o otroiog Ba KaTtaAn&el o
avagpAegn Aoyw UTTapéng aepiwv Katd 50%, yeyovog TTou Oeixvel Tnv WeEYAAN
OuokoAia va cupBei autd a@ol OTTWG avaPePBAKAPE TO ATTOTEAECUA TTOU TTAIPVOUNE
gival yia TNV TTEPITITWOT TTOU PTTOPEI VO KATAOTEN IKAVOG 0 OTTIVEApag va TTapdyel hia

QWTIA JeEYAANG éKTAONG.
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5.8 ATYXHMATA AOI'Q HAEKTPOITIAHZIAX

Ta atuxAuata AOyw NAeKTPOTTANEIaG KaTé TIG £pyacieg oTo TTAOIO QEPVOUV
KATA O€1pd, TNV NAEKTPOTTANEIO WG TOV TPITO TTI0 ONUAVTIKO TTAPAYOVTa yid TNV UTTapén
ATUXNUATWY OTO TTAOIO.ZUXVA YiVOVTal EPYACiEG O€ XWPOUG OTTOU UTTAPYXOUV Uypd Kal
€101 €ival opatodg o KivOuvog yia KATTolo atuxnua.EmmpooBeta Katd TIG £pyaoieg
XPNOIYOTTOIOUVTal TPOYOdOTEG TAONG 220VOLT avti 42VOLT T1ou atrayopeuTal BAcel
KAVOVIOUWV Kal €70l augdvetal n TmlavotnTa va €XOoUupe KATTOI0 aTUuXnHa atro
NAEKTPOTTANGIO.ZTO  TTAPAdEIYyUa  TToU  akoAouBei  yivetar avdAuon TpokAnong
QTUXAMATOG KOTA TOV KABApIoPo dITTuBuévou GTTou N TTapouadia UTTapENS uypwy gival

TTOAU TTIBavA.

SUCCESS

Q=0.00298

0.5 ' 0.00995
¢

FAILURE
0.99
FAILURE

SUCCESS

o

0001

FAILURE
0.999

AIATPAMMA AKOAOY®IAX (5.11)
(HAEKTPOMNAHZIA AOIQ YWHAHX TAZHZI KAl EPrAZIAZ E AKATAAAHAO XQPO)

70



HIGANOBGEQPHTIKH EKTIMHYXH KINAYNOY IIPOKAHYXHY ATYXHMATQN XTH NAYIIHI OEIIIXKEYAXTIKH ZQNH

H mBavotnta 1Tou Bewpnbnke o1 oI TpoPodOTEG peluaTog eival Taong 220V avri
42VOLT civar ion pe p=0.5 ka1 n MBavoTnTa va uttdpxouv uypd oTo dITTUBUEVO KaTd
TNV epyacia eival ion ye p=0.6.INa Tnv nAekTpoTTANia o€ dIGCTNUA EPYOCIag 2 WPWwV
pMe UNIFORM katavoun (agoU BewpnriBnke o611 n mMBavétnTa nAekTpoTTAnéiag eival
iootTiBavn péoca oT1o dildoTnua autd) pe min=0 kai max=0.01 kataAn¢aue otnv
mBavotnTa p=0.00995.Mécw autwyv Twy TTAPAYOVTWY TO ATTOTEAECHA YIa va EXOUME
ammwAela  aioBRocewv  Tou  gpyaldpevou N akOpa  Kar  Bdavato Ba  cival
p=0.00298.AvTIAQUBAVOUACTE OTI AQUTH N EKTIUNON YiVETAI HE QUOTNPEA KPITAPIO aPoU
UTTApYXoUV OIGPOPOI CUVOUAOCTIKOI TTOPAYOVTEG TTOU WTTOPOUV TTOAU €UKOAQ va
odnyAoouv ot atuxnua nAekTpotTAnéiaG. ETol n meavotnTa TToU TTAipVOUME YIa
Ioxupr nAektpottAnéia eival oxedoév 1/100 ota mAaioia uwnAng avadAuong ac@aAeiag
EVW O TPpAUMATIONOG ) akdua kal BdvaTtog 1/335 @opég.

2TV TTEPITITWON N UTTapENG uypwy dWoaue onueloky moavoeTnTa TTOAU
IOXUPAGS NAekTpoTTAngiag p=0.0001 (dnAadry apketd MIKpR) TTOU Ba odnynoel o€
Bavarto A k&tolo TpaupaTiond Adyw Tou OTI TTPOPAVWG TA UYPA AsIToupyoUv oav ToV
M0 KaBOoPIoTIKO TTapAyovTa yIa va €X0UHE NAEKTPOTTANGIa Kal AdBape TTBavéTnTa ion

pe p=0.00002.

Uncertsinty
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Z.MN.N ANQAEIAZ AIZOHZEQN H ©ANATOY ME BAZH TH UNIFORM KATANOMH.(A.A 5.11)
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5.8.1 METABOAH INIIGANOTHTAX ME WEIBULL KATANOMH.

MNa va €leyEoupe TN PETaBOAR TnG MOavotTnTag PE Xpnolyotroinon Weibull

KATaVOUAG, O€ OxEONn WE TNV OMOIOUOP®N  XPNOIMOTIOINONKE TO TTOPAKATW
TTapadeIyua.

SUCCESS

Q=0.00108

0.5 ' 0.0036
/

FAILURE
0.996
FAILURE

SUCCESS

(=2

0354

FAILURE
0.964

AIATPAMMA AKOAOY®IAX (5.12)
(IIOANOTHTA HAEKTPOIIAHZEIAX ME WEIBULL KATANOMH)
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‘Etol yia idio didotnua 2 wpwv gpyaciag pe Weibull kartavour pe scale
0.002 kai shape 1,5 (61rou shape>1 n mBavoTnTa augaveTal ue 1o Xpdvo) AapBaverai

Uncertainty on Lambds
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2XHMA 5.8

meavoTnTa NAekTpoTTAnGiag pe p=0.0036 (ZXHMA 5.8) uikpdtepn o€ oX€on HE TO
amotéAeopa amd 1 Uniform kartavoury TTou autd odnyei Kal o€ Hia PIKPOTEPN
meaveTNTa aTTWALIag aloBriocwy Tou epyalouevou f akoua kal 8avarto (p=0.00108).

MTropei va yivel avTIANTTo TTAéov OTI OTIG OIAPOPES KATAVOUEG QUTO TTOU
kaBopilel 1O PEYEBOG TNG TIMAG TNG MOAvATNTAG £XEI VA KAVEI Kal JE TO scale TTou
opiCeTar oto TTPOYPANMa.AuTd iowg Ba ptTopouce va kabopioTei péoca ammod Ta
OTATIOTIK& OTOIXEIO TTOU €XOUME YIa TO aTUXNMG TToU €EETACOUME WOTE N E€TTIAOYNA
KAaTaAANAWV PETPWYV yIa TRV aoPAAEIa va gival opor).

‘ETo1 OoTnv TTEPITITWON OTTOU 0 XWPOG OeV £XEI UYPA,AV KPATHOOUPE OAEG TIG
TTapapéTpoug idieg kal augrnoouue 1o scale oe 0.02 Ba Tapoupe mMOavéTATA YIO va
oupBei nAekTpottAngia ion pe p=0.0354 Tpo@avwg auénuévn Kal KOTd OUVETTEIQ

augnuévn mOavoTnNTa yia Tnv UTTapén atuxnuartog ion ue p=0.00709.

Uncertainty

1.0e2

e,
J‘ f‘ ’\.Lﬁ
X

N

™,
™

N 5
o & o
© b «
— _ o

8005

Parameters

2.M.N ©ANATOY H ANQAEIAZ AIZOHZEQN ME BAZH TH WEIBULL KATANOMH. (A.A 5.12)
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5.8.2 ATYXHMA HAEKTPOIAHZIAZ AMO AIAPPOH PEYMATOZ AOIMQ YWHAHZ TAZHZ.

Omwg ava@épbnke Kal TIpiv Ta TTEPICCOTEPA ATUXNMOTA TTOU CUMPaivouv
AOyw nAekTpotmAnéiag o@eihovral oTn Xpnolipotroinon TPOQPOdOTIKWY PEUNATOG
uwnAoTEPNG Téong atrd 42VOLT.

210 TTapadelypa mou Ba avaAuBei Ba eCetaoTei n MOavoTnTa dlappong atod
TPOPOBAOTN NAEKTPIKOU PEUMATOG OTNV TTEPITITWON TIOU £XOUME OIOKOTTA PEUPATOS
WOTE auTO va cuuBaivel o€ Eva OUYKEKPIUEVO XPOVIKO onueEio Katd Tn OIAPKEID TOU
XPOVIKOU OlooTiuaTtog Tou €eTddeTal ETol 666nke OTO TTPOYPAPUa OTI N dIAKOTTA

pevpaTog cupPaivel yia Tapddeyua akpiBwg oTiS 2 wpeg gpyaciag (ZXHMA 5.9).

<© I1QBAS Quantification Model Selection
—Ewvent
Name: Leak

Designator: Leak Demand at a
specific time during

~Sslect Type of Event / Quantificstion Model:

/ the interval.

__— | Demand @ t=0.

¢ Time O not specified

-Demand Based:
ime t0 /
" Time t0 = I 0.000000 I < L.I
/
I“OI"' Estimate and Uncertaimty ;l

| __— | Demand at any time

€ Success{Failure - viewed over entire time interval during the interval.

I =]

— Time Based:
& Time-Distributed

IReIiability Function (Exponential) - I
Duration Units of duration
{2 D =

~Model: -
Name:

| 1
Description:

| =1

=i

Speliing | Add to library l I Next... l Cancel l

Mathermnatica Disabled

XXHMA 5.9
(AIAZTHMATA NMOY MMOPOYN NA KAOOPIZTOYN ZTO NMPOrPAMMA)
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SUCCESS DEATH
FROM
ELECTROCU
TION
SUCCESS SUCCESS
DISTRIBUTOR
(VOLTAGE) Sl
T
0.00164 3 0.7
P LSS OF
SENSES EC
FAILURE
0.3
FAILURE
0.
DEATH
FROM
GROUNDING SUCCESS ELECTROCU
SYSTEM TION
0k
Q0
FAILURE LOSS OF
0.6 SENSES EC

ATATPAMMA AKOAOY®OIAZX (5.13)
(ATAPPOH PEYMATOX KAI ATYXHMA XE YT KEKPIMENO XPONO)
MNa v moavoTnTa diappong xpnoidotoinenke kavovikl (NORMAL) katavoun Me
u=0.001 kai ¢2=0.0015 ka1 AdBaue TNV MOavOTNTA ion pe p=0.00164.

Av Bewpriooupe Tnv mMOavéTnTa 0 dlavopéag va eival uttd Tédon p=0.5 kal oTI
XPNOIUOTTOIOUVTAI TPOYODOTIKA PEUNATOG HEYAAUTEPQ OTTO TNV ETTITPETTOUEVN TAON UE
meavétnTa p=0.7, KataAfyouue otnv mOavoTnTa Bavdartou amd nAeKTpoTTAnia ue
p=0.000574.

2TNV TIEPITITWON KN XPNOIYOTIoINONG TPOPODOTIKOU peupatog Pe 1don 220V
gE p=0.3 o0dnyoupacTe Ot €va ATUXNUA PE AIYOTEPEG OUVETTEIEG OTTWG OTTWAEIA
aicbfoewv pe p=0.000246.M1mopouue va avriAngBolpe péoa amd autd  Ta
ATTOTEAEOPATA TTWG N KN XPNOIYOTIOINGTN TPOPOBOTIKWY UWNANG TACNG HEIWVEI TOV
Kivduvo,yia éva apvnrikdé cupfav. O ouvapTACcEIS TTUKVOTNTOG TTIBavOTNTAg TWV 2
QUTWV aTToTEAEOPATWY TTapaTiBevTal TTapakdTw.(Z.M.M A.A 5.13) .

TNV TTEPITITWOonN OTToU O dlavouéag dev gival UTTO TAON Kal UTTAPXElI OUOTNUA
velwoewg pe p=0.4 161¢ n MOavoTNTa BavaTou amd nNAEKTPOTTANEia PEIVETAlI OE
p=0.000328.
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™

Uncertainty

7.0e2

5.2e2

PDF
w
)
0
N

1.8e2

c

)
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<
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5006
7 6e-4
230

Parameters

ZYNAPTHZH MYKNOTHTAZ NMIOANOTHTAZ ©OANATOY (A.A 5.13)

Uncertsinty

2.0e2

€.8e2 { ¥
—
£ 4s5e2
2.2e2
o
© = o ]
e b - e
™ - = o™~

Parameters

ZYNAPTHZH NYKNOTHTAZ NIOANOTHTAZ AMQAEIAZ AIZOHZEQN(A.A5.13)
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5.8.3 METABOAH INIGANOTHTAX ME TPIT'QNIKH KATANOMH.

2710 TTponyoupevo TTapddelyua OTTou UTTHPXE dlappon peUUATOg UTToAoYicauE
TNV mMBavoTnTa va cuuPei ye Normal karavopn.

2710 TTOPAdEIYUa TTOU aKOAOUBE diaTnerRBnKav OAEG o1 TTOPAUETPOI IDIEG EVW
yla Tnv €upeon mOavotnTag OIapponS XPNOIMOTTIOINONKE N TPIYWVIKA KATAVOMN
(TRIANGULAR) pe min=0 ka1 max=0.005 kai £€ta1 AaBaue tnv mOavotnTa  ion pe
p=0.0025,eviy o1 TEAIKEG TOAvOTNTEG yia BdAvato f ammwAeia aiodnoewyv Ba eivai
0.000875 kair 0.000375 avrioToixa kai 0.0005,0.00075 o€ TmepimTwon UtTapéng
OUCTHHATOG YEIWOEWG.

H au¢norn oe oxéon e Tnv Normal katavoun utrdpxel Adyw 6Tl 0Tnv ouadia n
Méon TIUA OTAV TPIYWVIKN KATavoun yia Tnv diappor] £xel AngBei pe 1/250 evwy otnv
Kavovikr] katavopur pe 1/1000.

SUCCESS

SUCCESS

0.0025 ' 0.7
/

FAILURE
0.3
FAILURE

SUCCESS

FAILURE
06

Ik

ATATPAMMA AKOAOYOIAX (5.14)
(AIAPPOH PEYMATOZ KAI ATYXHMA ZE ZYTKEKPIMENO XPONO) (TRIANGULAR KATANOMH)
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Uncertainty
8.0e2

A
R

i
J

7086
i

1663

23e-

Parameters

ZYNAPTHZH NYKNOTHTAZ MNMIGANOTHTAZ ©GANATOY ME TPIFrQNIKH KATANOMH (A.A 5.14)

5.9 MH ENMANEKAOZH MNIZTOMOIHTIKOY AINAAAATHZ AEPIQN.
Kdatroia a1é 10 M0 cuvnBicpéva aitia atuxnUAaTwy €ivalr autd TTou aupBaivouv atrd
TNV un €mmavékdoon  TIOTOTTOINTIKOU atTaAAayhG agpiwv a@ol TTPOKEITal yia Wid
XpovoRopa diadikagia TTou ouxva TTAPaAEITTETAL.

‘Etol ouyxvd oupBaivel va uTttdpyxel TTICTOTIOINTIKO,0AAG OTnv Tropeia  va
TTPAYUATOTTOIOUVTaI KATTOIEG £PYATieg TTOU va BewpouvTal 0TI Oev €XOUV TTPOCRAAAEI
TOV XWPO ME AépIa KAl €TAI Ol JETETTEITA EPYACIEG PE XPNON QWTIAG va odnyouv o€
QVOPAEEEIG.
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SUCCESS

SUCCESS

0.00115
/

0.998

FAILURE

ATATPAMMA AKOAOY®OIAX (5.15)
(MH EITANEKAOXH IIETONOIHTIKOY)

Av BewpnBei o011 dev yiveTal emavékdoon TIOTOTTOINTIKOU e p=0.99,0nAadn
mOavoTnTa OUCIacTIKA ion pe 1, OTI OTOv XWPEO UTTdpXouv (pBapuévol eAATTIKOI
OWANVEG,0TTOU PITTOPOUV va TTpokaAéoouv KdTTola diappor| pe p=0.5 kai 611 n diappon
KATTOIOU EUQPAEKTOU agpiou aTTd EPYaAEio KOTTAG oUuugwva e Tn Normal katavour 8a
givar 0.00115 161€  OTNV TTEPITITWON TTOU TO aTUXNMa Ba cuufei e TV UTTOPEN
omvenpa oTo t=0 Tou XpovikoU dlacTAPATOS 2 wpwv epyaciag (ZXHMA 5.4) 6a
A&Boupe TV MBavoeTNTa avagpAegng ion pe p=0.000571.

U coestsinty

3

T

1 Te=

= S==

){ =

L)
'V

i
B =
= =

LAl

=
= —
FPasrsrmaetess

ZYNAPTHZH NYKNOTHTAZ NIGANOTHTAZ ANA®AEZHZ (A.A 5.15)
79
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5.9.1 METABOAH MNIGANOTHTAZ ME TPIFrQNIKH KATANOMH ZE T=0.

O1rwg Kal TTPONYOUPEVWG EYIVE I OUYKPION METAEU TWV 2 KATAVOUWY AUTAG
NG Normal kai Tng Triangular 1o id10 Ba TTPOCTTABACOUNE VA TTPAYUATOTTOINCOUNE Kal
TWPA YIa va KaTaAdBoupe Tn dla@opd TG CUUTTEPIPOPAS TwWV dUO KATAVOUWY OTav
TO yeyovog ekdnAwvetal o€ pNdevikd xpovo &vog diaothparog.(EXHMA 5.8).

‘Etol AdBape mBavétnTa  dlopporg ammd 1o  gpyaAgio pe min=0 Kai
max=0.0025 p=0.00127 «kai meavoTNTa  CUPPBAVTOG  avAQAEEnNG ion  pe
p=0.000628.2Tnv TTPONYOUUEVN TIEPITITWON TIOU EiXAME €QAPUOCEl  TPIYWVIKI
karavopry ge max=0.005 TApape mOavotnTa 0.0025 yeyovog TTou Oeixvel TTwWG
METABAAETal N TIBavOTATA PE BAoN TO Avw 6pIO.

Mvetal @avepd 611 n mBavétnTa dimAacidletal 6tav dimAaciddeTal 1o dvw
6plo,0TnV oucia diveTal 0 «hECOC» TwV 2 opiwv dnAadn pia uttéBeon TTou agopd To
‘KEVTPIKO onpeio’.(ke.4.7).

SUCCESS

SUCCESS

0.00127

0.99 p

0.998

FAILURE

AIATPAMMA AKOAOY®IAY (5.16)
(MH EITANEKAOXZH IIETONOIHTIKOY) (TPITQN.KATANOMH)
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Uncertainty
Z2.0e2

3 =+ =
el el e
i =

4005
2

— —

Parameters

ZYNAPTHZH NYKNOTHTAZ NMIGANOTHTAZ ANA®AEZHZ (TPIFQNIKH KATANOMH)

5.10 O KINAYNOX ATYXHMATOX I'TA TOYX ®AOI'OXEIPIXTEX.
ATTO TIG TTIO ETTIKIVOUVEG EPYATIEG TTOU TTPAYMATOTTOIOUVTAI OTO TTAOIO €ival AUTEG TTOU
eKTEAOUVTAI OTTO TOUG QPAOYOXEIPIOTEG.IBIaITEPN TTPpOCOXN Ba TTPETTEl va diveTal OoTnv
TAPNON TWV HECWV ATONIKAG TTPOCTACIAG A@OU N Xpron ewTIAg PTTOPEI va odnyroel
ava TTaoa OTIYPN O€ atuxnua.

ATOXNUa uTTopEi va TTPokKANBEi Katd TNV XPNOIKMOTTIoIiNGN TOU £pyaAgiou ouxva
atré avappoenon eAGyac.(A.A5.17) Mapakdtw Ba egetaoTei autr n mOAvOTNTA  HE

d1apopeg Katavopég MOavoTNTAG AAAG Kal HETABOAEG XPOVIKWY GNUEIWV.
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NO GLOVES

0.01

SUCCE

SS

SUCTION

FLAME

0.00327

Q=0.00996

AIATPAMMA AKOAOYOIAZ 5.17 ANAPPO®HZH ®AOIrAz

MNa yia yia TpwTn TTPOCEYYION OTTWG KAl O€ TTPONYOUMEVESG TTEPITITWOEIG

XPNONUOTIOIRBNKE Kavovikr katavopr pe u=0.001 kai 2 =0.0015 yia TV TTepiTITWON

avappoenong eAGYag o€ cuvOUACHO HE TN PN XPOoN MECWYV ATOUIKAG TTPOCTACIAG,
(11.X yavtia).H mBavotnTa mmou AGBape yia va £€xoupe atixnua Tou Ba odnynoel o€

Bdavaro

avappoenong n Pn Xpnoidotroinon METPWY €XOUHUE OQV ATTOTEAEOHO £yKauud

peyaAou BaBuou pe p=0.00996.

POF

Z2.0Ce=e=

Uncertsinty

Ba civar p=0.0000327 (A.A 5.17) evwy akéua KAl OTn TTEPITITWON [N

LA
WIW*’Q,.

2

"

1.0=<= II

5.0==2 2

2007

f
"

250

5005

FParameters

166
i

ZYNAPTHZH MYKNOTHTAZ NMIOANOTHTAZ OANATOY (A.A 5.17)
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5.10.1 ANAPPOO®HZH 2TO t=0 (KANONIKH KATANOMH).

Mw¢ Ba petafdAetar dpwg n mMOAvOTNTA av Bewpriooupe OTI N avappoPnon

ouuBaivel

TTOPAUETPOUG

aKPIBWG MPE TO Avolyha Tou epyaAeiou  @AoyokoTAg.;MNa  Tig

idIEG

OAG oe xpovikd onueio t=0 (ZXHMA 5.5) tou dIaoTANOTOG TO

TTPOYPAPUA HOG £Ddwoe HIKPOTEPN TBavoTnTa Kal ion pe p=0.00227 yia mlaviA
avappoenon eAdyac.

NO GLOVES

0.01

2.0es

PDF

1.0=4

5.0e=2

SUCCESS

SUCTION

FLAME

0.00227

SUCCESS

FAILURE

AIATPAMMA AKOAOY®IAX (5.18)
ANAPPO®HZH XTO (t=0)

Uncertainty
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5.10.2 ANAPPO®HXH XTO t=0 (WEIBULL KATANOMH).

MNa

Tnv idla TepimTwon pe katavourp WEIBULL B8a dolupe tnv diagopd

avaueoa oTig 2 mMBavoeTnTeG XPNOIMOTIOIWVTAG YIauThv Méon TIMA KAl TUTTIKA

atrékAion avti yia scale kai

shape.la B0 p kai o AauBdvoupe TMOAVOTNTA

avappopnong p=0.00399 Trou pag odnyei oto 611 n Weibull kartavoun &ivel

HEYOAUTEPO TTOCOOTA TTPAYHATOTIOINONS ATUXAHATOG o oxéon ge Tnv Normal

Kartavoun yia t=0.

NO GLOVES

0.01

= ==

s oc==

SUCC

ESS

SUCCESS

SUCTION

FLAME

0.00399

FAILURE
Q=0.00996

AIATPAMMA (5.19)
(t=0) WEIBULL KATANOMH

Uncertsinty
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Parsmoeters

2YNAPTHZH NYKNOTHTAZ MIOGANOTHTAZ ©OANATOY(t=0)
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5.10.3 ANAPPO®HXH XTO t=0 LONGONORMAL KATANOMH.

Mo TNV TepITTwaon AoyapiBuokavovikAg katavouig pe p=0.002 kai o> =0.003
Taipvoupe mOavoTnTa p=0.002 avappdenong Kai TNV YIKPOTEPN TTIBAVATNTA ATTO TIG

TPEIG KATOVOWEG TTOU XPNOIYOTTOINBnKav.

SUCCESS
SUCCESS SUCTION Q=0"00002
NO GLOVES FLAME
0.01 0.002
FAILURE
Q=0.00998
AIATPAMMA (5.20)

(t=0) LOG-NORMAL

Uncertainty

S 0O=<s

4007
3Bef
1506
1184

. \
Parameters

ZYNAPTHZH MYKNOTHTAZ MNIGANOTHTAZ ©OANATOY(t=0)
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5.11 H EINIPPOH THX NAPAMETPOY MOP®HX (SHAPE PARAMETER)
XTHN WEIBULL KATANOMH.

2e TTOAG amdé Ta Tponyoupeva  TrapadeciypgaTta  yiverar Adyog yia Tnv
TTapAUETPO PopPrig (shape parameter) evw 101QITEPN ava@opd £xel Yivel yia Tnv
Weibull katavour kal TTwg auTr] kaBopideTal atro TNV TTAPAPETPO AUTH.

210 TTapddelyua TTou akoAouBei dOBNKav BIAPOPES TINEG OTNV TTAPAUETPO
Hopong K yia va doupe TTwg Ba emmnpeddetal n moavotnTa BAARNS evog epyalciou,
OUYKEKPIUEVA KOUTTPETED.

Omtwg éxel avagepBei yia Tigég K<1 n mBavétnTa atrotuyiag o1o Xpoévo
peiwvetal  yia K=1 eival otaBepry kai yia K>1 auédveral.Me Bdaon autég TIg
TTapatnpnoeig BeAnoaue va doUlEe TTwG aKPIBWS HETABAAAETAI N TTIBavTNTA.

MNa didoTnua gpyaciag Teoodpwv wpwv Pe scale=0.04 kai shape=0.1 AaBape
v mlavotnTa ion pe 1,evw yia shape=0.5 kai shape=0.8 AdBaue mBavotnTa
0.2739 ka1 0.1658 avrioToixa, TToU deixvel OTI N TOAVOTNTA PEIWVETAI.

MNa TIHEG peyaAlTepeg Tou 1 TTapatnpEnOnke augnon Tng mMoavoTnTag aAAG o€
MIKPO BaBuod pe Bdon Tnv augnon Tng TIWAG TNG TTapauéTpou. ETol evw yia shape=10
mApaue mBavotnTa ion pe 0.141 yia shape ico pe 20,30,50 kataAnéaue OTIC
mBOavoTnTeg 0.1442,0.1454,0.1463 1TOoU O¢eixvouv Tov PIKPO puBud augnong Katd Tn
METABOAN Tou S1I00TANATOG.

210 KeQAAaio 5.12 Ba yivel o katavonTtd o1 n Weibull katavour) akoAouBei
ouvTnENTIKA TTopEia 6oov agopd TNV e€aywyn did@opwy TTIBAVOTATWY UE TN TTAPOOO

TOU XPOVoU OTO SIACTNUA TTOU £EETALETA.
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SUCCESS
WORK
STOPPED
NO USING SUCCES NO §UCCESS DAMAGE OF
RECIPROCATING ~MAINTENANCE
COMPRESSOR OF COMPRESSOR] CelARESER
-2 0.141
0.1 Vi
FAILURE
0.
NO EXISTENCE OF FUMES
ADDITIONAL ACCIDENT
PRECAUTION AND

GASES FROM

COMPRESSOR

0.02

NOT
FAILURE MISSION
0.98 DONE
Q=0.0784
(AIATPAMMA 5.21)
(BAABH EPTAAEIOY)

5.12 Ol KATANOMEX MEXA XTO IAIO AIAXTHMA KAI H METABOAH
THX NIGANOTHTAX.

MNa va yivel mo &ekdBapn n PeTABoAl TnG mMOavoTNTag avadAoya PE TNV EKAOTOTE
Katavour] 6a dwooupe TO TTAPAdelyua avapAeéng pe UTTapén agpiwv OTOV XWPO UE
mBavoTnTa 0.5 o€ éva didotnua gpyaciag 3 wpwv (EXHMA 5.10) 61ToU KABE pIa wpa
Ba AapPBdaverar kal OIAPOPETIKI) KATAVOUR WOTE VA OUYKPivVouhe TO TIwWG Ba

MeTaBaAAeTal n TBaveTNTa O€ KABE EeXWPIOTO DIAGTNA.

&> iQRAS Time Distributed Piece Wise Exponential [==]
IGNITION
IGNITION
Definition of Intervals Interval Time H v] Lambda unit: 1/ |H - l
Units:
Uncertainty on Lambda
Interv | Start End Distribution I 4.0e2
1 0.00 1 Normal ! e 2 i o
2 ¥ 2 : Uniform 2.0e2 \
3 2 i3 : Weibull :
2. =2 [
E 2.0e2
Settings ... I
1.0e2
— aMlt—t) <
R(t)=e tp <t <ty <
o © © @ o
—M it —te) —A,(t—t ) & 1 = 3
= e M hl. Nl ¢ <t < = 8 s &
Parameters
= e-;‘a(‘x—tu) ) e"“-:(l:—tl) ) e‘;‘-x(t‘t:) f2 <t=< t3 Log Axis I CDF PDF
Evaluate Status Save I Cancel I

XXHMA 5.10
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1) AIASTHMA TIPQTO 0-1 HOUR (NORMAL KATANOMH) p=0.001 &2=0.0015

Based on parameters entered, the following results were obtained:

Interval 1:

EndTime :1H

The uncertainty distribution on this interval's lambda will be truncated by 25. 25%:.
The original mean is: 0,001

The new mean is: 0.001541

F{o) =0

F{0.1) = 0.0001641
F{0.2) = 0.0003282
F{0.3) = 0.0004922
F{0.4) = 0.0006562
F{0.5) = 0.0008202
F{0.6) = 0.0009841
F{0.7) = 0.001148

F{0.8) = 0.001312
F{0.9) = 0.001475
F{1) = 0.00164

2) AIAXTHMA AEYTEPO 1-2 HOUR (UNIFORM KATANOMH) MIN=0.001
MAX=0.1

Interval 2:
EndTime :2H
The uncertainty distribution on this interval's lambda will be truncated by 0%.
The original mean is: 0.0055
F(1) = 0.00164

1) =0.002189
2) =0.002737
3) =0.003286
4) =0.003334
5) = 0.004381
f) = 0.004329
7) = 0.005476
8) =0.008023
9) =0.008569
2) =0.007116

F(1.
(1.
(1.
(1.
(1.
(1.
(1.
(1,
(1.
(

F
F
F
F
F
F
F
F
F
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3) AIAXTHMA TPITO 2-3 HOUR (WEIBULL KATANOMH) SCALE=
0.001 SHAPE=1

Interval 3:

EndTime :3H

The uncertainty distribution on this interval's lambda will be truncated by 0%.
The original mean is: 0,001
F(2) =0.007116

F(2.1) =0.007215

F(2.2) =0.007314

F(2.3) =0.007413

F(2.4) =0.007513

F(2.5) =0.007612

F(2.6) =0.007711

F(2.7) = 0.00781

F(2.8) = 0.00791

F(2.9) =0.008009

F(3) = 0.008108

AuTO TTOU YiveTal avTIANTITO ATTO TO CUYKEKPIPEVO TTapddelyua gival o1l n
meavoTnTa TToU £€eTAlEeTAN KABE opd yia va cupPBei K&TToI0 atixnua JUTTopEi va
akoAouBnaoel dIAPopES KATAVOUEG KAl 0 KABE dlaoTnud TTou €eTAZETAI VA TTAIPVOUUE
OlaQopeETIKEG  METABOAEG.  AuTO  ummopei  va  oupPaivel  O6tav  BéAoupe  va
TIPOYHOTOTTOINOOUNE JIa €Eétaon ot didgopa OIOCTAPATA TTOU O TTAPAUETPOI
EMKIVOUVOTNTAG Kal Ol OUVOAKeEG epyaaiag peTaBdaAAovTal. TOTE PTTopEl va atraiTeital
BIaPOPETIKA TTPOCEYYION TBAVOTNTAG Yia KAOE didoTnUa.

21N TTEPITITWON TOU TTAPOOEIYUATOG TTOU EEETACETAN, £XOUME QVAPAEEN O€ £va
XWPEO TTOU UTTOBETIKA UTTAPYXOUV aépIa,ETOI UTTAPXEN AAAN TIBavOTNTAa OTO TTPWTO HICO
TNG £pyaciag, OTToU PTTOPEI va yivetal n TTPoEToINaTia Kal dIaQopeTIKA TBavéTnTa yia
TO OeUTEPO PIOO OTTOU aopd xprion GAGYag.Autr n utmtdBeon yivetal yia dIAPOPES
TTEPITITWOEIG WOTE Ol €10IKOi va AapBdvouv TNV KatdAAnNAn  kartavour) meavoTtnTag.

‘ET01 TO TTpOYypappa Xwpilel o€ 10 diapopeTika diacTApara Tnv moavotnTa va
oupBel aTuXNUA,O0TTWG OTNV TTEPITITWON POG avd 6 AeTTTd va cupBei avagpAegn.Kabe
QOPdA TTaipVOUlE JIa BIAQOPETIKY TIPA TTOAvVATNTAG N OTToI0 AUEAVETAl HE TNV TTAPODO
TOU XPOVou.

ATIO TIG TINEG TTOU TTPOKUTITOUV UTTOPOUME VA TTAPATNPEACOUNE OTI atd TIG 3
katavouég auth TG Weibull givai n 1o ouvtnpntikn ,evw autrh Tng Normal akoAouBei
TNV 1Mo augouca Tropeia.lMoANEG @opég BEBaia auTd KabBopileTal Kal ATTo TOV avaAuTh
TTOU 0€ ox£0n ME TIG TINEG TTOU Ba dWCEI OTIG TTOPANETPOUG KAVEI MIA KOTAVOWUR va
QEépeTal MO «OUVAMIKA» . AUTO yiveTal avTIANTITO Kal oT1tdé 1O OTI OTO TTAPAdEIYHA

(5.2.10) pe TNV avappoenon @Aoyag n katavoury Weibull yia Tig 101€G TIPéG
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TTOPAUETPWY Pag €dwaoe PeyaAlTepn mOaAvOTNTA O OXEoN KE TNV KAVOVIKA,OTavV TO
atuxnua cuvéPn o€ Pndevikd Xpoévo evog dlaocTAPATOG dNAAdA Pe TNV eKKivnon NG
gpyaaciag.

H «duvauiki» TnG KABE KATAVOMPNG MTTOPEI va KpiveTal KaBopioTikry 6oov
a@opd OTnV eKTiunon TNG mMOavoeTNTag agoU JTTOPEI va TTPOUTTOBETEl KAl TNV
«OUOTNEOTNTAY VIO TNV TIUA YIAG TTIBAVOTNTAG avaAoya Pe TNV eKTiuNon TTou BéAoupe
va Trpayuatotroijooupe.lla  TTapddelyya  Otav  €XOUME va  KAVOUME HE  MIa
TOAVOBEWPNTIKA EKTIUNON ATUXAMOTOG TTOU OXETICETAI JE TNV OTTWAEIN AvOPWTTIVNG
CWAG,KPIVETAI  OKOTTIJO VO XPNOIYOTIOIOUVTAlI  KOTAVOUEG  TTOU  Pag  divouv

«OUOTNPEOTEPES» TIMEG TTIBAVATNTOG.

5.13 ENAZ ENINAEON ZHMANTIKOZ KINAYNOZ

Mépav Twv KIVOUVWY TTOU £X0OUV TTEPIYPAPEI £vag AANOG ONUAVTIKOG KivOUuvog
TToU Ba TTPETTEI va ava@EPOUE ival auTOG TTOU OXETICETAI JE TNV UN XPNOIMOoTToinon
AQUTTTAPWY YN QVTIEKPNKTIKOU TUTTOU KATA TNV £pyacia.

O1 gpyaddpevol ouyxva XpnOIYOTTOIOUV KOIVOUG AQUTITHPES @BOopiou oI oTToiol
ME TO OTACIYO TOUG E€ival IKAVOi va dINUIOUPYHOoUV OTTIVERPa HE OTTOTEAECHO
avAQPAEENS evw oTo KATAAANAO TTEPIBAANOV UTTOPET Va onuelwBei kal €kpnén.

EmmpdoBeta autdg o Kivouvog dev Tuyxdvel 181aiTepng TTPoooxXAG atrd pepId
TWV €PYAONEVWV,AOYW TOU OTI PEPIKEG EPYATIEG TTPAYMOTOTTOIOUVTAI XWPEIG TO
TNOTOTTOINTIKO a0@PAAOUG XPAoNSG GASYAG, agou dev ATTAITEITAlI UTTAPEA auTHG ,aAAd
Kal a1Td PEPIA TWV ETAIPIWY AOYW uwnAoU k6oToug.MNapdho  TTou  gival mBavA n
uUTTapg QEPiWV OTO XWPO OTav eKTEAEITAI KATTOIO €pyaoia,bev PTTOPOUNE VO
avTiAn@Boupe TOV KivOuvo TTOoU WTTOPEl va ammoppéel atmd pia TEToIo KaTdoTaon.
210 didypaupa akoAouBiag (5.22) TTpooTTaBrfioape va €LETACOUNE TNV TTEPITITWON

QTUXAMATOG aTTO OTTACIYO AQUTTTHAPO PE TAuTOXpOovn UTTapén agpiwy.
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SUCCESS

BUMPED CABLE SUCCESS
OF SUPPLY EXPLOSIVE BROKEN
EXTENTION CORD LAMPS PORTABLE LAMP 0
=0.0
T Q .

0.0107
0.4 /

FAILURE STOPPED

FAILURE

ACCIDENT

NO
GROUNDING
SYSTEM

0.5

FAILURE MISSION
STOPPED

0.98

Q=0.1

AIATPAMMA AKOAOYOIAZ 5.22
(XPHZIMOMNOIHZH AAMINTHPQN MH ANTIEKPHKTIKOY TYTOY)

Omwg @aivetal 010 TTOPAdEIYUA  XPNOIMOTIOINONKE OnMEIaKn TTBavoTnTa
p=0.4 yia Tnv TePITTwon eOappévwy KaAwdiwv atmd Toug oTroioug Ba PTTopoUcauE
va cixape dlappon peupatog, €ite amd  @Bapuévoug eAACTIKOUG CWAAvVES TTIBavN
dlappor) agpiwv .

Me mBavAéTnTa Va unv XPNOIKOTTOIoUVTAl AQUTITAPESG KN AVTIEKPNKTIKOU TUTTOU
e p=0.5 kai TNV MmMOavoTNTa OTTACiYaTOoG Tou @opnToUu Aautmpa pe 0.0107 pe
WEIBULL katavourj(scale=0.0015 shape=1.5) AdBaue mOavoTNTA ATUXNAMOTOG 0N
pe 0.00215.To didotnua TToU KOBOPIoTNKE ATAV 8 WPEG TTOU UTTOBETIKA €ival Kal TO
dldoTnua epyaciwy Katd Tn dIdpKeIa TNG NUEPAG.
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6) ZYMIMEPAZMATA

TNV onUEPIVA €TTOXN N paydaia BIOPNXAVIKI KAl TEXVOAOYIKF AVATITUEN KAVEI
TOUG KIVOUVOUG TTIO UTTAPKTOUG ATTO TTOTE YIA TNV TTPOKANON HEYGAWY ATUXNHATWY UE
OUVETTEIEG IKAVEG VA TTPOKOAEOOUV PEYAAEG BAABEG o€ avBpwTTIvEG CWEG 1] KOl OTO
TEPIBAAAOV.

MapdAo 1Tou ol oTATIOTIKEG deixvouv OTI Ta TeAeuTaia Xpdvia Ta atuxiuata
peiwvovTal OTIG €PYQOIEG TTOU TTPAYUATOTTOIOUVTAI OTIG VOUTTNYOETTIOKEUAOTIKEG
Cwveg AOoyw TnG euaioBnToTTOINCNG TWV EPYACONEVWV OAAG Kal AWV TWV appodiwy,n
OWOTA KATAVONON TwV KIVOUVWY TTOU EYKUPOVOUV O€ TETOIOUG XWPOUG £pYaCiag Kal
NG aBeBaidtnTag amd Tnv otroia diETTovral Ba TTPETTEl va gival Kupiapxn emdiwen.
Etriong olyxpoveg oTpaTnyikéEG PE auoTAPA KPITHPIA VIO TNV QVTIMETWITION TWV
KIvOUvwyv Ba TTpétmel va KaBiepwBouv ae auTd TO0 GUVOETO TeXVOAOYIKO TTEPIBAAAOV.

2TNV  €pyacia  AuTth  TTAPOUCIGOTNKE N  SidoTaon HIag  auoThpng
mOAVOBEWPNTIKAG TTPOCEYYIONG ETTAVW OTNV EKTIUNON TNG £MIKIVOUVOTNTAG
wWoTe va KatadeiXxTouv ToAAoi amrd Toug ocofapoug KivoUvoug Kal N avTiAnyn
Hag yUpw a1Té auTOUG VO HAG TTPOEISOTIOIEI VIO VA TOUG OVTIMETWITICOUME
oofapd Kol OUCIACTIKA. 2TnNV TTPOOTIAOEIa TTOU £YIVE YIO TNV avayvwpeion Twyv
KIVOUVWYV MECa atmd Ta ATUXAMOTA TTOU KATAYPO@HAKAVE KOl TTOPOUCIOCTAKAV OE
OlaypaupaTiKG povTéAa, avTIAneBnkape 1600 ooPBapoi Kal ouxvoi eival o1 Kivduvol
ammd TTAPAYOVTEG OTTWG AUTOU TOU W TTICTOTIOINTIKOU ac@AAoOUG xprong @Adyag
(GAS FREE),™¢ un TpNnong MECWYV ATOMIKAG TTPOCTACIOG,TNG NAEKTPOTTANGIAG, Twv
TITWOEWV KaBWS Kal KIVOUVWY TToU eupavifovtal H€oa atrd QUOIKA QaIVOPEVA OTTWG
OTATIKOG NAEKTPIOPOG vEPN oOKOvNG 1 TTPOKANCN OTverpwy atrd TTTTovia N
EKOQEVOOVICOPEVA HETAANIKG QvTIKEIPEVQ.

2mnv Topeia KateBAROn  TTpooTTABela  yia TNV KOAUTEPN TTEPQIYPAPr] TwV
O1d@OopwWV KATAVOUWYV TTIBAVOTNTAG KAl TTWG QUTEG £@apuofovTal yia TNV EKTINNON TNG
,0€ TT0I0 BaBPG PTTOPOUV va AVTITIPOOWTTEUOOUV €Va YEYOVOG KaBWG Kal TN
OUMTTEPIQOPA TOUG OO0V agopd Ta atroTeEAéOpATA TTOU pag divouv yiI'autd To
yeyovoa.lMépav TouTou €yive oUyKpion MPETOEU Twv SIAPOPWY KATAVOPWY Yia Va
KOTAVONOOUNE KOAUTEPQ TO TTOCO SUVANIKA PEPETAI N KAOE Jia.

‘Eyive katavonTté OTI KOTAVOUA OTTWG AuTh TNG TPIYWVIKAGS Ba XpnoiuoTroindei
oe yeyovota Otou Ba uttdpyouv OlaBéoipol OykKol OTATIOTIKWY Oe£dOUEVWV,aPoU
MTTOPOUNE VO XPNOIKMOTIOINCOUME WG UTTOBEON, avaueoa atrd dUo Opia, PIO KEVTPIKN
TINA TBOavVOTNTAG TTPAYHATOTIOINONG,0€ avTiBEon yIa TTAPAdEIYUA PE TNV OPOIOPOP®N

KOTAvVOWr| TTou ol MBaveTnTeG HECA O€ £va SIAOTNUA ICOKATAVEUOVTAL.
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EmmpooBeta onuavtikdg Adyog yivetal yia Ti¢ katavopés WEIBULL kai
NORMAL kai TTwg auTég ol dUo TTpooeyyifovral JETaEU TOug aAAd Kal TTwG diagEépouv
oTav yiveral xpnoigotroiion idiwv TapauéTpwy.Eidaue 61 n karavoury Weibull ivel
MEYOAUTEPEG TIMEG TTIBAVOTNTAG VW 1IB1AITEPN AvVAPOPAE £YIVE OTNV TTAPAPETPO HOPPNG
TNG OUYKEKPIUEVNG KOTAVOUNAG YIA VO €EETAOTEI TTWG ETTNEEACETAl ATTO AUTHV.AUTO
gival OUVETTEIO TNG OUVAMIKAG METAPBOAAG TNG €v AOyw KaTavoprng dedouévou OT
uttoB€Tel PN oTaBepO  emIKIVOUVOTNTOG METORAAOUEVO PeE TNV TTAPodou  Tou
XPOvou,dnAadr] eE€TACEI TNV ETTIKIVOUVOTNTA WG CUVAPTNOT auToU.

Oa Tpémel va  onuelwBel  OTI gival  opBOTEPO,EV  YEVEL,OE  EPYATIES
VAUTTNYOETTIOKEUAOTIKNAG QUOEWS va BewpnBei un otaBepdg pubudg emikivouvoTnTag
KAl JANIOTO Au&avouevog Pe TNV TTAPOOO Tou XPOVOU YeEYovOg TTou KABIoTA Tnv
katavoury Weibull agiémoTto uttoAoyioTiké epyaleio.ETol éyive katavonTtd TTwg ol
BeTIKES TINEG TNG, auEdvouy TNV ATTOTUXIO,Ol apVNTIKEG TV PEIWVOUV KOl N TIUA ion YE
éva Tnv KaBIioTa oTabepr aTo XPOVO.

2N OUVEXEIQ TO OKEAOG TwV TTIBAVOBEWPNTIKWY EKTINACEWV TTIBAVOTNTAG TWV
ATUXNMATWY pag divel evOIAQEPOVTA ATTOTEAECUATA YUPW aTTO Ta OTroia Ba PuTTopouce
va yivel TToAU oudntnon.lowg amoTéAeopa OTTwWG auTtd TNG KATAOTPOPNG MEYAAOU
TMAMATOC TOU TTAOIOU i TNG OAOKANPWTIKAG TOUu,atmd Trupkayid pe 1/6000, va pnv
Bpioketal ota Aoyik& TTAaiola avTiAnwng Tou avBpwTtrou.Oa Atav Ouwg KaAd va
OKEPTOUUE OTI av UTTAPEEI OTTIVONPAG A XPNOIMOTIOINON QWTIAG O KAEIOTO XWPO TOU
TAoiou 6000 @opég,6TTou dev uttdpxel mmoToTroiNTiké GAS FREE,Ba uptropouce va
oinuioupynBei pia 1600 duvarr €kpnén Tou Ba TTpokaAoloe éva T6C0O coBapd
ouupav...;

Emonuaivetal cuva@wg o1 OAeg auTég ol TBavoTNTEG PpioKovTal péoca o€
éva peydho TTAQioIO aod@elag,£TOI T eTTTTEdA aO@AAEIag TTou B€Aoupe va
Tpocapuoéocoupe o€ £va TrepIBaAAov cival autd Tou K&Be @opd Ba divouv TRV TIUA TNG

TOavVOBEWPNTIKAG EKTIUNONG.
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NMAPAPTHMA 1

Alaypduuara 600V aQopd EpYATIKA aTUXAUNATA OE VAUTTNYOETTIOKEUAOTIKES
mou karéAnéav  og ooPBapous Tpauuaricyous i Bavaro  Omw¢  autd

karaypa@nkave amro 1a BIBAia tn¢ emBswpnong epyaciag
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AIATPAMMA 1
AMMOBOAIZTEZ- YAPOBOAIZTEZ

AIATPAMMA 2
AMMOBOAIZTEZ- YAPOBOAIZTEZ
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AIATPAMMA 3
AMMOBOAIZTEZ-YAPOBOAIZTEZ

AIATPAMMA 4
AMMOBOAIZTEZ- YAPOBOAIZTEZ
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AIATPAMMA 5
AMMOBOAIZTEZ- YAPOBOAIZTEX

AIATPAMMA 6
AMMOBOAIZTEZ- YAPOBOAIZTEZ
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AANATH EAAZTIKQN
2TEFANOTHTAZ ZTA

EAAZMATOYPIoOz

KAMAKIA TQN
AMMAPIQN

EPIAZIA ME
XPH>H AEPIOY

TOMNOGETHZH
ANYZIAAZ
AZOANEIAZ ATNO
TON MNMAGQN

OP@H MPA=H

MH YTAP=H YMNEYOYNOY
'TA ATTOMAKPYNZH
EPFAZOMENQN
THN EPrAxI
KAEIZIMATOZ KAMAKIQN

KATA

AAMAEAO

MHAHIMA 2TO

TPABHIMA

2YPMATOZXOINOY I'TA
A ~ KAEIZIMO KATAKIQN ENQ
EPFAZOTAN AKOMA O

NMAGQN AMNO AAANO

EPFAZOMENO

TPAYMATIZM
0z @QMOY

AIATPAMMA 7
EAAZMATOYPTOI

1

YMNMHPXE GAS
FREE

MPOZBAXH ZTHN

EANAZMATOYPIroz
AMNO=HAQZH
STHPITMATQN

AEZAMENHX EPMATOX

AE=AMENH ME
ZIAEPENIEX

|
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KOWIMO EAIMHE
AE=AMENH(ANTIKATASTASH -
TMHMATOS. AATIEAQY) ZEKINHMA EMEIVH
KATAMHAO | = TOMOBETHEH 2 |y eposys
3 OQTIIMOZ 2 EMZMATON
- T XTYMHMA
KEOAAIOY SE
EMEIVH ZTAQEPOY ENIZXY?IKO
STAGEPO | IKEMAZTPOY 3TO
SKEMAZTPO 270 | AATIEAO EPTASIAS MTQ2H 310
| OANATOX
SYMOQNA ME ANOITMA
POEAPIKO ATATATMA — —
OPOH
EPTASIA
AIATPAMMA 9
EANASMATOYPI Ol
KAKO
—  KAEIZIMO ”
EPTAAEIOY ANAOAEEH
ATAPPOH AEPIA MIKPHS
(OBAPMENOZ EAASTIKOZ —— — ﬂ
EAAZMATOYPOZ SQAHNAS 2E KAEISTO
KOWIMO XQPO(MPENEI NA ETKATMATA
EAAZMATON 370 METAQEPONTAI EKTOZ
KYTOZ XQPOY EPTASIAS KATA TIZ
ATAKONES EPTASIAZ
T
YMAP=H
— MISTOMOIHTIKOY
GAS FREE

AIATPAMMA 10
EAAZMATOYPT Ol
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EAAZMATOYPrOz
EPFAZIA ZE
AMTIAPI

EAAZMATOYPTOZ ==

MH EMIMEAHZ
KAGAPIZMOZ

XQPOY EPFAZIAZ
SKONH "
SITHPON -
ANA®AEZH
| OQTIA
MH YMAP=H I ANOIFMA |
— MIZTOMOIHTIKOY EPMAAEEGY
GAS FREE | ®AOFOKOMHE |
AIATPAMMA 11
EAAZMATOYPTOI
MH EMIMEAR2
KAGAPIZMOZ == AMPO2EZIA =
EPTAZIAZ —
ﬁ
[NZTPHMA ==
AIATPAMMA 12
EAAZMATOYPTOI
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EAAZMATOYPTOZ MEPIZYAAOTH MAPANATHZE
ENTOX YAIKQN KAL 2TH 2KANA
AE=AMENH2 EPTAAEIQN KATA TH E=0A0

KATATA=H 2TON
EMATTEAMATIKO
KINAYNO

KATATMA
= APIZTEPOY
NOAIOY

AIATPAMMA 13
EANAZMATOYPI Ol

XPHSIMOIOIHEH OPOH
EAASMATOYPTOS YnoMOXAIOY EPTASIA

BIPAPIZMA NAMAPINAZ| | e
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