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 :ملخص 

في هذا العمل قمنا بدراسة أنواع العوازل وتأثير التلوث عليها عند الجهد العالي  ، وقمنا بإجراء سلسلة من     

تم تسجيل البيانات ودراستها ومعرفة خصائص وقدرة ( جامعة الشهيد حمة لخضر)الاختبارات على مستوى المختبر 

 .ل والاستفادة منها مستقبلاهذه العوازل من أجل إدخالها في الاستخدام والعم

 :لماتFالمفتاحيةكال

 التوتر الشديد، التلوث، تدفق الهواء، العوازل، المضادة
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Keywords 

 High voltage, Pollution, Leakage current, Insulators, Countermeasures 
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Mots-clés 

 Haute tension , Pollution , Courant de fuite , Isoltors , contrenement 
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onene lareneGnoinrGe:  
 

saa dlaif od aiatcsltti aaas c latiofaC caa faCl a taf oeastcloa od esofotcloa  cstaCulCCloa 

taf flCcsleocloa CcCcauC. elata caa itca 1970C  aiatcsltti aa laaasla  atC llcaaCCaf ut os 

taf lueosctac fasaioeuaacC la calC dlaif  

nl a soict a aeoleuaac  Cota tC tteiaC  eoiaC  taf laCoitcosC...oct.  ta aCCaaclti etsc od 

taslti aaclosnC dos cstaCulccla  aiatcsltti aaas c  taf caac tsa faCl aaf co oeastca addltlaacic 

taf sailteic la stslooC aaslsoauaacti toaflcloaC. laCoitcosC  ticaoo a caals toCc saesaCaacC 

oaic t Cutii eastaact a od caa toCc od osasaatf cstaCulCCloa ilaaC  tsa t sasc lueosctac 

aiauaac la aaCosla  caa  oof easdosutata od caaCa ilaaC  

 

dsasaatf ilaaC taf aiatcsltti eolas cstaCulCCloa CctcloaC dtta Casasti tatiiaa aC  caa uoCc 

esoulaaac od lalta lC caa esoeiau od laCoitcos toactulatcloa  lalta lC oaa od caa etClt 

dttcosC catc tddatc caa eotilcc taf sailtelilcc od aiatcsltti cstaCulCCloa Casslta. )osla  easlofC 

od stla os do   toactulatcaf CafluaacC tttouoitca oa laCoitcla  CosdttaC  iatfla  co t 

Cl aldlttac fatsatCa la Cosdtta saClCctata  taf calC utc CouacluaC ttoCa t etsclti os 

touesaaaaClsa aiatcsltti flCtats a.  

 

laCoitcosC eitc t elsocti soia la caa faCl a od osasaatf ilaaC  tC caac toaaatc aiatcsltti 

toafotcosC co Coeeosc colasC taf esoslfa aiatcsltti laCoitcloa eaclaaa caaCa etscC. 

saasadosa  taooCla  caa ccea od laCoitcos  toafotcla  tttaectata caCcC  taf toaclaoooC 

uoalcosla  fosla  oeastcloa tii saeolsa Ceatlti ttsa co aaCosa oecluti ilaa easdosutata  

 

saa aiatcsltti eolas cstaCulCCloa CcCcau lC a eoCaf co stslooC aaslsoauaacti dttcosC  taf 

caa esoeiau od laCoitcloa eoiiocloa lC oaa od caa uoCc ladioaaclti od caaCa dttcosC oa caa 

addltlaatc taf toaclaolcc od cstaCulCCloa . laCoitcos eoiiocloa tta ea toaClfasaf tC t 

toaclaoooC os lacasulccaac tttouoitcloa od lueoslclaC dsou uoicleia CoostaC; lc utc ea caa 

saCoic od Cuona dsou lafoCcslaC taf tlclaC nlafoCcslti os oseta eoiiocloaD  dlaa Ctic etscltiaC la 

totCcti tsatC nutslaa eoiiocloaD  os asaa Ctaf etscltiaC la faCasc tsatC nfaCasc eoiiocloa n  

 

salC saCatsta dotoCaC oa caa Ccofc od toafotcloa taf aiatcsltti flCtats a eaaaouaat catc 

ottos la laCoitcosC oafas caa ladioaata od eoiiocloa.  



 

saa dlsCc tatecas od calC losn latiofaC t esaCaactcloa od caa lueosctata od laCoitcosC taf caa 

eoseoCaC od caals oCa  llca ta a eitatcloa od caals flddasaac cceaC  CateaC  taf utcasltiC dsou 

lalta caac tsa utfa. saa Catoaf tatecas fatiC llca caa eaaaouaaoa od eoiiocloa taf lcC 

luettc oa caa cstaCulCCloa od aiatcsltti aaas c  llca ta a eitatcloa od caa ladioaatla  

dttcosC  uatCosauaac uacaofC  taf eoCCleia uataC od touetcla  calC eoiiocloa.  

saa losn toatiofaC llca ta a easluaacti teeilttcloa etsc catc CcoflaC caa addatc od flddasaac 

cceaC od eoiioctacC nCota tC titc  Ctaf  taf coddD oa t uofai od t satcta oits laCoitcos 

DdeaatoC uofai c5fD  la casuC od flCtats a soict a taf Cosdtta toafotclslcc.  

 

 

 

 

 

 

 

 

 

                                                                  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                 I  enneaC  

aaaaaaspneprnqaG anlnineri lareOol nGeO  

 

 

 

 

 



 

 

 

 

 

 

CoiaCeneGnoinrGe 

nl a soict a aeoleuaac la osasaatf eolas ilaaC lC utfa co losn laii la tasctla 

latcaas taf aaslsoauaacti toaflcloaC. daa lueosctac etsc od calC aeoleuaac lC caa 

laCoitcos. osaa caoo a laCoitcosC foa c toCc uota touetsaf co caa cocti eslta od caa 

eolas ilaa  caac tsa sasc lueosctac dos lcC Ctda taf tossatc oeastcloa. saals utla  oe 

lC co naae caa al a soict a etscC Caetstcaf dsou ocaas etscC.  

laCoitcosC tsa aataCCtsc la eoca caa cstaCeosc taf flCcsleocloa od aiatcsltlcc. saac 

aaie toaaatc etscC catc atsa flddasaac aiatcsltti soict aC  lalia tiCo naaela  caau 

Ctdaic tetsc.  

la calC tatecas  la llii ctin teooc al a soict a laCoitcosC  caa flddasaac cceaC  taf aol 

atta oaa losnC.  
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uuuuuuuuuuuuuuuuu1.I erugiF: ssoCC-Catcloati slal od t sl lf  itCC laCoitcos.  

 

e.iir uvrt edfirxItx Iy 

la caa etCc  laCoitcosC lasa utfa od  itCC os tastult nilna Ccatclca-etCaf utcasltiCD. 

softc  la tiCo dlaf caau utfa dsou Ccacaaclt utcasltiC.  

oitCC taf tastult laCoitcosC oCaf la al a-soict a eolas ilaaC oCotiic atsa t flCt 

Catea. saaCa flCtC tsa  olaaf co acaas co utna latc C ttiiaf ta laCoitcos Ccsla . 

saasa tsa tiCo laCoitcosC la t toioua Catea  llca t dla-ilna Cosdtta co latsatCa caa 



"iatnt a flCctata" — calC uataC caa etca tioa  caa Cosdtta od caa laCoitcos catc 

aiatcsltlcc looif atsa co doiiol co aCttea.  

elata caa aaf od caa 20ca taacosc  toueoClca utcasltiC atsa eaaa uosa touuoaic 

oCaf co utna laCoitcosC. saaCa tsa utfa llca t dleas itCC tosa  tosasaf llca 

Cliltoaa os ol)o soeeas.  

soueoClca laCoitcosC tsa il acas  oCotiic taateas  taf atsa sasc  oof ltcas 

saClCctata nacfsoeaoeltlccD. saac tsa aCeatltiic oCadoi la eoiiocaf tsatC taf la tlclaC  

laasa caac tsa tiCo uosa saClCctac co staftilCu.  

 

 

 

 

 

e.piemuwfdvrtu iaI  m v rmidmaiodu eiermeIevu 
 

giFiFunrf...1.3.I 

● g.I I.13eu:ta laCoitcos lC t Coilf utcaslti catc foaC aoc iac aiatcslt tossaac 

etCC casoo a atClic. lc atC sasc al a saClCctata taf tiuoCc ao toafotclslcc. lc 

lC oCaf co Caetstca ilsa etscC taf toafotcosC co tsolf Caosc tlstolcC  eolas 

ioCC  os aiatcslt Caotn.  

 

● 1I.Ih3sreuec ef.orun.Ioh.eIru:esalC ateeaaC oa caa Cosdtta od caa laCoitcos 

laaa ta aiatcslt flCtats a  oueC dsou oaa aaf od caa laCoitcos co caa ocaas  

 ola  osas caa Cosdtta laCcatf od casoo a lc.  aaa calC ateeaaC  lc tta ttoCa 

caa tlstolc esatnas co oeaa  eattoCa lc tsatcaC t Caosc tlstolc eaclaaa caa 

toafotcos taf caa uacti colas nt dtoic co  sooaf – Caa dl osa l.2D.  itCaosas 

oCotiic ttoCaC t Caosc lacassoecloa od eolas la caa CcCcau.  

 

 

 

 

 

 

 

 

 



  1.I erugiF:  itCaosas neosdtta )lCtats aD eaaaouaaoa oa caa Cosdtta od 

caa laCoitcos.  

● 1I.Ih3sreuv3I1.Ir: salC lC caa iolaCc soict a tc lalta ta aiatcslt tst 

toaaatcC caa clo aafC od caa laCoitcos.  itCaosas soict a faeaafC oa:  

 

○ saa tsast a saClCclslcc od caa eoiiocloa;  

 

○ nol caa eoiiocloa lC Cesatf oa caa Cosdtta;  

 

○ saa iaa ca od caa laCoitcos;  

 

○ saa Catea od caa laCoitcos.  

 

● e.1hI1..duv3I1.Iru:salC lC caa al aaCc soict a caa laCoitcos tta atafia 

llcaooc esatnla  fola os ttoCla  t ditCaosas.  

 

● tr.r.Irue eer.1u:salC lC t Cutii tossaac catc diolC tioa  caa flscc Cosdtta od 

caa laCoitcos. lc eatouaC Ccsoa as tC caa soict a  acC tioCas co caa ditCaosas 

soict a. lc faeaafC oa utac cala C ilna caa ccea od eoiiocloa taf caa iaa ca od 

caa iatnt a etca.  

 

la sasc aoulf toaflcloaC  CticC la caa eoiiocloa itcas tta flCCoisa  tsatcla  t cala 

itcas od ileolf catc aaieC aiatcsltlcc diol uosa atClic — calC latsatCaC caa slCn od 

ditCaosas.  

● ch.aru1.o13eue1 u3fu..ug.I I.13e:  

 saa Catea dttcos od ta laCoitcos faeaafC oa lcC Clda taf fluaaCloaC. so 

aCclutca lc oCla  t  stea  la fstl t tossa Caolla  caa lasasCa od caa 

tlstoudasaata n1/eD sasCoC caa iaa ca od caa etsclti iatnt a etca.  

 

saa Catea dttcos lC dooaf ec ttitoitcla  caa tsat oafas calC tossa  oCla  t Ceatldlt 

dosuoit.  

          

𝑭  

∫
𝟏

𝟎
 

𝒍𝒅

𝒑(𝒅)
                                                         

I lC caa etsclti iaa ca od caa laCoitcos nla uacasC;n  



leIe lC caa easluacas od caa laCoitcos faeaafla  oa caa etsclti iatnt a etca iaa ca.  

 

 

 

 

Co aauoeinrGea enaoneoinoenaG a eaCeOol nGe:  

 

laCoitcosC tsa lueosctac toueoaaacC la caa cstaCeosc taf flCcsleocloa od aiatcsltti 

aaas c. saals utla soia lC co tsatca t uatataltti toaaatcloa eaclaaa toafotcosC 

catc atsa flddasaac aiatcsltti eocaacltiC. laCoitcosC catc tsa oCaf co eoClcloa 

toafotcosC la eitta tsa ttiiaf til auaac taf tataosla  laCoitcosC. saac aaie 

cstaClcloa dsou lacasati laCoitcloa nilna oli os e 6D co a casati laCoitcloa. saac tiCo 

toaaatc aiatcsltti aeoleuaac co caa aaclosn  Cota tC cstaCdosuas toaaatcloaC taf 

tteia aafC. tfflcloatiic  laCoitcosC dosu caa oocas etsc od tasctla fasltaC  Cota tC 

tlstolc esatnasC  Cos a esocatcosC  taf uatCosla  fasltaC.  

laCoitcosC tsa faCl aaf taf Cldaf etCaf oa caa aaslsoauaac caac llii ea oCaf la. 

 sou ta aiatcsltti eolac od slal  ta laCoitcos lC Caaa tC clo aiatcsofaC llca t  te 

eaclaaa caau  lalta atC casaa tsatC utfa oe od casaa flddasaac cceaC od laCoitcloa 

catc losn la etstiiai. saaCa tsatC tsa:  

● saa tls  te.  

 

● saa flaiatcslt utcaslti.  

 

● saa lacasdtta eaclaaa caa tls taf caa flaiatcslt utcaslti ncaa iaa ca od calC 

lacasdtta lC caa iatnt a etca  laasa iatnt a tossaac tooif diol.n  

CotaI  e innerOnriOaG a ea lnineri laCeOol nGe 

oiatcsltti laCoitcosC tsa tsotlti toueoaaacC la eolas CcCcauC  aaCosla  caa Ctda 

cstaCulCCloa taf flCcsleocloa od aiatcsltlcc.  afasCctafla  caals nac tatsttcaslCcltC 

aaieC la faCl ala  CcCcauC catc tsa eoca addltlaac taf Ctda.  

1. c1rauelu:esalC sadasC co caa flCctata eaclaaa clo tossaCeoafla  etscC od 

toaCatoclsa laCoitcosC la t Ccsla . )acasulala  calC flCctata tiiolC aa laaasC 

co ttitoitca caa cocti iaa ca od ta laCoitcos tatla aaafaf dos t Ceatldlt 

teeilttcloac1   .c  

 

2. tr.r.Irul.1huetfu:etiCo naola tC caa tsaaet a flCctata  lc lC caa CaoscaCc 

flCctata tioa  caa Cosdtta od caa laCoitcos eaclaaa clo toafotclsa etscC. salC 

etca lC slcti la esasaacla  Cosdtta iatnt a tossaacC  lalta tta ottos foa co 

toactulatcloa  uolCcosa  os ocaas aaslsoauaacti dttcosCc2.c  

https://peakdemand.com/what-is-meant-by-creep-distance-in-insulator-design/?utm_source=chatgpt.com
https://peakdemand.com/what-is-meant-by-creep-distance-in-insulator-design/?utm_source=chatgpt.com
https://peakdemand.com/what-is-meant-by-creep-distance-in-insulator-design/?utm_source=chatgpt.com


3. eIr.e..orun.I1..oruetou:esalC lC caa CaoscaCc flCctata casoo a caa tls 

eaclaaa clo toafotclsa etscC. lc lC aCCaaclti dos llcaCctafla  cstaClaac 

osassoict aC taf aaCosla  caa laCoitcossC telilcc co atafia aiatcsltti CcsaCCaC 

llcaooc esatnla  folac3.c  

 

 

 

 

 

 

 

uuuuuuuuuuuuuuuuuu1.I erugiF: aac tatsttcaslCcltC od ta aiatcsltti laCoitcos  

CoiaCieGen einaG ae nOnaI  e innerOnriO 

● etdacc: tfaeotca Ccae  iatnt a  taf tiatstata flCctataC esasaac aiatcsltti 

esatnfolaC  Caosc tlstolcC  taf ocaas atdtsfooC ClcotcloaCf4.c  

 

● mailtelilcc: lsoeasic faCl aaf laCoitcosC toacsleoca co caa ioa -casu sailtelilcc 

taf easdosutata od aiatcsltti CcCcauC.  

 

● soueiltata: tfaasla  co satouuaafaf flCctataC aaCosaC catc aiatcsltti 

CcCcauC uaac stslooC Ctdacc CctaftsfC taf sa oitcloaCc5.c  

CooaesenOaG a lnineri laCeOol nGeO 

oiatcsltti laCoitcosC tsa aCCaaclti toueoaaacC la eolas cstaCulCCloa CcCcauC  oCaf 

co Coeeosc  lCoitca  taf Catosa aiatcsltti toafotcosC. saasa tsa flddasaac cceaC od 

laCoitcosC  atta faCl aaf dos Ceatldlt eoseoCaC. aaiol tsa caa utla cceaC:  

1. uc aa3e1ug.I I.13eI  

 saaCa laCoitcosC tsa oCaf co Coeeosc caa eolas ilaaC  aaCosla  caac Cctc la 

eitta oa caa eoiaC .saac esoslfa t Ccteia uatataltti toaaatcloa eaclaaa caa 

toafotcos taf caa Coeeosc Ccsotcosa. eoeeosc laCoitcosC tsa ccelttiic oCaf la 

iolas-soict a ilaaC.  
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u1.I erugiF: eoeeosc laCoitcosC oCaf la iol-soict a eolas ilaaC co utlactla       

uatataltti toaaatcloa  

 

2. ee3II..Iug.I I.13eI 

ussoCCla  laCoitcosC tsa oCaf laasa toafotcosC tsoCC osas os oafas ocaas 

ilaaC  Cota tC laaa ilaaC etCC osas t sotf os stliltc. saaCa laCoitcosC 

utlactla caa Caetstcloa eaclaaa toafotcosC taf ocaas aiauaacC  esasaacla  

tac aiatcsltti toacttc os Caosc tlstolcC.  

       

 

 

 

 

 

 

 

 

 



 

 

 

1.I erugiF: ssoCCla  laCoitcosC oCaf co utlactla aiatcsltti Caetstcloa laasa 

toafotcosC tsoCC osas sotfC os stliltcC 

 

3. sre..Iut..rug.I I.13eI 

 saaCa laCoitcosC tsa oCaf la osasaatf eolas ilaaC .saasa tsa clo utla cceaC 

llcala calC ttca osc:  

 

○ s.I.dug.I I.13eI 

 saaCa tsa Coilf  dl af laCoitcosC oCaf co Coeeosc caa toafotcos la eitta 

llcaooc tiiolla  uosauaac. saac tsa Colcteia dos iolas co uaflou-

soict a cstaCulCCloa CcCcauC.  

 

 

 

 

 

 

 

                                1.I erugiF: ssoCC-Catcloati slal od t sl lf  itCC laCoitcos  

 

○ c Iar.drdug.I I.13eI 

ueoCeaafaf laCoitcosC tsa utfa oe od t CaslaC od flCtC os sla C catc 

tsa toaaatcaf la t tatla. saaCa laCoitcosC tsa oCaf dos al a-soict a 

ilaaC taf tiiol caa toafotcos co ata  dsaaic  lalta aaieC flCcsleoca caa 

aiatcsltti CcsaCC asaaic ttsoCC caa tatla.  

 

○ eh...ulIrnr.1I 

usaaCa tsa toueoaaacC od CoCeaafaf laCoitcosC catc dosu caa aaclsa 

laCoitcla  tatla. otta aiauaac la caa tatla toacsleocaC co caa osastii 

laCoitcloa  aaiela  utat a al a-soict a cstaCulCCloa.  

 



saaCa flddasaac cceaC od laCoitcosC tsa taoCaa etCaf oa caals Ceatldlt doatcloa  

soict a iasai  taf aaslsoauaacti toaflcloaC. lsoeas Caiatcloa taf laCctiitcloa od 

laCoitcosC tsa tsotlti dos caa Ctdacc taf addltlaatc od eolas flCcsleocloa CcCcauC.c6c  

 

 

 

 

 

 

 

 

 

 

 

 

 

1.I erugiF: eoCeaafaf oitCC laCoitcos satla toueoCaf od uoicleia flCt-Cateaf 

aiauaacC dos al a-soict a osasaatf ilaaC  

CooaI GGOretan naert naCeOol nGeO 

laCoitcosC utc oaic saesaCaac teooc 7u od caa toCc od t uaflou-soict a osasaatf 

eolas ilaa  eoc caac tsa t sasc lueosctac etsc od caa CcCcau. saac aaie aaCosa Ctdacc  

Casslta eotilcc  taf toaclaoooC oeastcloa.  

saa eaCc laCoitcosC dos t tasctla aaslsoauaac tsa caa oaaC catc toiiatc caa iatCc 

tuooac od eoiiocloa. salC uataC caac atsa  oof Caid-tiatala  esoeasclaC  aCeatltiic 

laaa lc stlaC. osaa ld caa laCoitcosC tsa laii taoCaa tc caa ea laala   esoeiauC tta 

Cclii ateeaa itcas.  

13eurx.naIr:  

● loiiocloa la caa tsat ul ac latsatCa.  

 

● t aal dttcosc ul ac ea eolic aatsec.  

 

● t aal sotf os t el  latcaas asaac ul ac tddatc caa Clca.  

 

saaCa tata aC tta ttoCa uosa eoiiocloa  lalta tddatcC aol laii caa laCoitcosC losn. 

la catc ttCa  caa osl lati faCl a utc ao ioa as ea aaoo a  taf lc utc ea aataCCtsc 

co ctna a cst CcaeC co esocatc caa CcCcau.  



c3 eor:lIro1e.o.Iul.I..rre..Iul3e1.Iu–un 1d33eug.I I.13eIu..dul3II 1.3.  

CooaCeOol nretal nner lOaoOnna Gealrt atGln tnaCeOol nGeO 

nl a soict a laCoitcosC tta ea utfa dsou flddasaac Coilf utcasltiC ilna tastult  

 itCC  taf Ccacaaclt neoicuasD utcasltiC. la sataac catsC  eostaitla lC oCaf iaCC 

eattoCa lc lC aatsc taf utnaC lc atsf co facatc aiatcsltti esoeiauC. softc  utac 

touetalaC esadas co oCa eoicuas laCoitcosC laCcatf.  

 

Fuiere.n.oug.I I.13eI  

sastult laCoitcosC atsa eaaa oCaf dos t ioa  clua eattoCa caac losn laii taf tsa 

Ccsoa .  aaa caa laCoitcos aaafC co atafia Ccsoa  uatataltti CcsaCC  dlaa- stla 

tastult lC oCaf. loo tta dlaf tastult laCoitcosC la aiatcsltti CctcloaC—dos a tueia  

la CllctaaC  cstaCdosuasC  taf Coeeosc laCoitcosC.c7c  

 

FuisI.IIug.I I.13eI  

la tooacslaC ilna ti aslt  uoCc uaflou taf al a soict a ilaaC oCa  itCC laCoitcosC. 

saac tsa taate taf utna lc atCc co Caa tsttnC os fadatcC.  

● taaatiaf oitCC: salC ccea lC oCaf dos sl lf laCoitcosC. nolasas  lc foaC aoc 

atafia Coffaa caueastcosa tata aC laii taf atC latn uatataltti Ccsaa ca. 

eo lc lC aoc oCaf dos CoCeaaCloa laCoitcosC.  

 

● soo aaaaf nsaueasafD oitCC: salC ccea lC uota Ccsoa as—teooc 5 co 6 

cluaC Ccsoa as cata taaatiaf  itCC. lc tta atafia Coffaa caueastcosa 

tata aC od oe co 100 s  Co lcsC eaccas dos oocfoos taf al a soict a oCa.c8c  

 

 

 

Fuicm.1hr1.ouel3Imnre ug.I I.13eI  

loicuas laCoitcosC tsa utfa dsou dleas itCC laClfa taf t soeeas-ilna utcaslti 

oocClfa. saaCa tsa il aclal ac taf sasc Ccsoa . saac tsa tiCo acfsoeaoelt  lalta 

uataC caac fo aoc iac ltcas Cctc oa caals Cosdtta. salC utnaC caau  oof dos eoiiocaf 

os lac aaslsoauaacC.  

aoc caac tta  ac oif taf latn osas clua eattoCa od caa Coa  stla  taf aiatcsltti 

CcsaCC.c9c  



 

 

 

 

 

 

 

 

 

aaacC od loicuas laCoitcossoueo :1.I erugiFuuuuuuuuuuuuuuuuuuuuu 

 

CoitaonenOOnOaGea lnineri laCeOol nGeO 

laCoitcosC tsa a eoCaf co utac cceaC od CcsaCC fosla  caals oCa. saaCa 

CcsaCCaC tta tddatc caals easdosutata taf ildaCeta.  a tta  sooe caau 

laco casaa utla cceaC: uatataltti  aaslsoauaacti ,taf aiatcsltti.  

 

Fuisroh...o.Iuc1erIIrI  

laCoitcosC tsa odcaa oCaf la tatlaC catc tsa toaaatcaf co acaas llca t ilccia 

uosauaac tiiolaf. salC faCl a aaieC caau losn utlaic oafas caaCloa.  

● saac ttssc caa lal ac od toafotcosC taf atsfltsa tii caa clua.  

 

● saac uoCc atafia Ccsoa  llafC catc tta tff a cst dosta.  

 

● saa Clda od caa laCoitcos faeaafC oa aol uota dosta lc aaafC co Coeeosc. ld 

caa dosta lC al a  caa laCoitcos uoCc ea its as taf Ccsoa as.c10c  

 

 

Fuil.s.e3.nr.1.Iu..duer.1hreuc1erIIrI  



laCoitcosC tsa tddatcaf ec eoiiocloa taf latcaas.  os a tueia  la tsatC aats caa Cat  

Ctic ttsslaf ec llaf Ciolic eolifC oe oa caa Cosdtta od caa laCoitcos. dsas clua  caa 

Ctic tosasC caa laoia Cosdtta.  

 aaa calC Ctic  acC lac dsou do   stla  os uolCcosa  lc eatouaC toafotclsa ,lalta 

tiiolC t iatnt a tossaac co etCC. la etf toaflcloaC  aiatcslt tstC tta teeats taf 

ttoCa doii dtliosa od caa laCoitcos.c11c  

 

 

FuilIro1e.o.Iuc1erIIrI  

salC lC oaa od caa uoCc lueosctac cceaC od CcsaCC dos laCoitcosC:  

● easslta Ioict a: salC lC caa aosuti soict a caa laCoitcos uoCc atafia fosla  

aosuti oeastcloa.  

 

● )lCsoeclsa )lCtats a: salC ateeaaC laaa caa laCoitcos dtliC oafas al a 

soict a  taf t tossaac etCCaC casoo a  easutaaacic ftut la  caa laCoitcos.  

 

●  itCaosas Ioict a n)sc taf  acD: saa iolaCc soict a catc ttoCaC t Cetsn os 

tst eaclaaa caa toafotcos taf caa  sooaf.  

 

● saueostsc dsassoict aC: saaCa tta ateeaa fosla  CcosuC os Cllctala  

asaacC taf itCc oaic t Caosc clua  eoc caac tta Cclii ttoCa ftut a.c12c  

 

 

 

saaCa CcsaCCaC uoCc ea toaClfasaf laaa faCl ala  taf taooCla  laCoitcosC  

aCeatltiic la tsatC llca eoiiocloa  etf latcaas  os al a uatataltti iotf.  

 

CoiiaIl OOr ri nrGeaG alrt atGln tnaCeOol nGeO 

tttosfla  co caa gleueg.1re..1.3..IulIro1e31roh..o.Iue3nn.II.3.e ,al a soict a 

laCoitcosC dos osasaatf ilaaC tsa flslfaf laco 1e3uoI.IIrI etCaf oa caals Catea taf 

faCl a.  

 

eI.IIusug.I I.13eI 



saaCa laCoitcosC atsa t I3I.du..I I.1.3.ua.e1 laasa caa CaoscaCc lacasati etca dos 

aiatcsltlcc nttiiaf " "D lC .1uIr.I1uh.If caa CaoscaCc flCctata casoo a caa tls nttiiaf "y"D 

tsooaf caa oocClfa od caa laCoitcos.  

  Cotiic ,I3.Iue3du..I I.13eI tsa la calC titCC. saac esoslfa  oof Ccsaa ca taf tsa 

odcaa oCaf la al a-soict a ilaaC.  

 

eI.IIuuug.I I.13eI 

la calC titCC  caa CaoscaCc lacasati etca " " lC IrIIu1h..uh.If caa CaoscaCc tls flCctata 

"y."  

 e.au..dua.. os a3I1-1maru..I I.13eI tsa la calC  sooe. saaCa tsa touuoa taf tsa 

atCc co laCctii os saeitta.c13c  

 

saaCa titCCaC aaie aa laaasC taooCa caa sl ac ccea od laCoitcos dos flddasaac soict a 

iasaiC taf aaslsoauaacti toaflcloaC.  

 

CoisaIGeiloOrGe 

la calC tatecas  la iatsaaf teooc caa fadlalcloa  cceaC  taf utla tatsttcaslCcltC od 

al a soict a laCoitcosC. saaCa laCoitcosC eitc clo lueosctac soiaC: uatataltti 

Coeeosc taf aiatcsltti laCoitcloa.  

nolasas  la tiCo Ctl catc eoiiocloa lC t CaslooC esoeiau dos laCoitcosC.  aaa flsc  

Ctic  os ocaas eoiioctacC eolif oe oa caals Cosdtta  caac tta ioCa caals flaiatcslt 

Ccsaa ca. salC uataC caa laCoitcos utc ao ioa as Ccoe caa diol od aiatcsltlcc esoeasic  

taf la Coua ttCaC  lc tta ttoCa ditCaosasC os toueiaca dtliosa.  

la caa aa c tatecas  la llii dotoC uosa oa caa eoiiocloa od laCoitcosC taf aol lc 

tddatcC caals easdosutata.  

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

        iiiiiIddevItiee  



iisrffwv rmir iemuwfdvrtu  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

CCoiaCeneGnoinrGe 

dsasaatf eolas ilaaC tsa aCCaaclti dos failsasla  aiatcsltlcc osas ioa  flCctataC. saaCa ilaaC 

oCa laCoitcosC co esasaac aiatcsltti tossaacC dsou aCttela  taf co naae caa CcCcau Ctda. 

nolasas  la tsatC llca al a eoiiocloa—Cota tC totCcti sa loaC os lafoCcslti doaaC—

laCoitcosC tta eatoua toactulatcaf llca CoeCctataC ilna Ctic  foCc  taf lafoCcslti 

eoiioctacC.  aaa caaCa eoiioctacC tttouoitca oa caa Cosdtta od laCoitcosC  caac tta dosu t 

toafotclsa itcas  aCeatltiic laaa touelaaf llca uolCcosa dsou stla os do . salC toafotclsa 

itcas tta iatf co iatnt a tossaacC taf utc ttoCa t eaaaouaaoa naola tC ditCaosas ,

laasa aiatcsltlcc tstC ttsoCC caa laCoitcossC Cosdtta  eocaacltiic iatfla  co eolas ooct aC taf 

aeoleuaac ftut a c1.c  

so ulcl tca caaCa slCnC  lcsC tsotlti co uoalcos caa iasai od eoiiocloa oa laCoitcosC taf easdosu 

sa oits utlacaatata  Cota tC tiatala  os teeicla  esocatclsa totcla C. eaiatcla  teesoesltca 

laCoitcos utcasltiC taf faCl aC catc tsa saClCctac co eoiiocloa tta tiCo aaatata caa sailtelilcc 

od eolas cstaCulCCloa CcCcauC c1.c  

CCosasertreaG agGllonrGe 

loiiocloa oa eolas ilaa laCoitcosC tta toua dsou atcosti CoostaC.  os a tueia  la totCcti 

tsatC  Cat Cestc ttsslaf ec caa llaf tta faeoClc Ctic oa caa laCoitcosC.  aaa calC Ctic itcas 

eatouaC lac foa co do  os stla  lc eatouaC toafotclsa  lalta tta safota caa laCoitcloa taf 

ttoCa aiatcsltti esoeiauC c2.c  



la lafoCcslti tsatC  Cota tC aats taaultti os uactiios ltti eitacC  laCoitcosC tta toiiatc sasc 

Cutii Coilf etscltiaC. saaCa etscltiaC tsa aoc sasc toafotclsa laaa fsc  eoc caac tta teCose 

uolCcosa. la aoulf latcaas  ilna do  os stla  caa CticC la caaCa etscltiaC flCCoisa taf tsatca t 

toafotclsa dliu  latsatCla  caa slCn od ditCaosas c3.c  

saaCa tsa cceltti a tueiaC od aol eoiiocloa tta Casasaic tddatc laCoitcosC. aoc asaa tsatC 

dts dsou caa Cat os dttcoslaC tsa aoc toueiacaic dsaa dsou eoiiocloa c2.c  

 

 

 

a.1 e.Ius.1he3a3Ir..oue3.1.n...1.3.  le3I.IIrul3II 1.3.uc3 eor 

n⁺  tcuoCeaasa 

Od  Od⁺ ,sd⁺ ,Od⁺⁺ ,On⁺ ,ed⁺ ,
On⁺⁺  

tcuoCeaasa   asclildtcloa  soueoCcloa 

ed⁺²⁺ ,Od⁺⁺ ,On⁺⁺ ,si⁺  eat   o   lsatlelctcloa 

Ot⁺ ,o ²⁺ ,st²⁺ ,a⁺  eat 

                                 

                                          1.IIruggiF :soactulatacC taf saals eoostaC c4c  

 

CCoiain rernrGeO 

● l3II 1.3. :loiiocloa lC t atsudoi tata a la caa atcosti aaslsoauaac ttoCaf ec aouta 

ttclslclaC. lc tta saCoic dsou flsatc os laflsatc addatcC catc ticas caa flCcsleocloa od 

aaas c  stfltcloa iasaiC  caa eacCltti taf taaultti utnaoe od caa aaslsoauaac  taf 

caa teoaftata od ilsla  CeatlaC. saaCa tata aC tta tddatc aoutaC flsatcic os 

casoo a saCoostaC ilna t sltoicosti esofotcC  ltcas  taf ocaas eloio ltti esofotcC. 

loiiocloa tta tiCo luettc aoutaC ec ftut la  easCoati eaioa la C  ilulcla  

aaslsoauaacti eoCClelilclaC  os utnla  atcosa iaCC tccsttclsa.c5c  

 

● c.I...1m :etilalcc sadasC co caa toataacstcloa od Ctic la ltcas. lc lC ttitoitcaf ec 

flslfla  caa utCC od Ctic ec caa soioua od caa Coiocloa  ccelttiic a esaCCaf la 

n /u³f.6c  

 

● l3II 1.3.ut.mre :salC lC ta aiatcsoicca toafotclsa itcas eittaf oa caa Cosdtta od ta 

laCoitcos. lc toaClCcC od Ctic taf laasc utcasltiC.c7c  

 

● l3II 1.3.unrIerr :salC casu faCtsleaC caa tuooac od eoiiocloa esaCaac oa ta 

laCoitcossC Cosdtta. lc lC facasulaaf oCla  uacaofC ilna caa eoilf ytcas saCc  lalta 

lasoisaC teeicla  t Ctic taf laasc utcaslti ul cosa co caa laCoitcos taf uatCosla  caa 

saCoicla  toafotclslcc. c8c  



 

 

 

 

CCo auGei nrGea enairOnerionrGeaG an nagGllonrGea  sne 

saa dosutcloa taf flCcsleocloa od caa eoiiocloa itcas oa al a-soict a laCoitcosC faeaaf oa 

Casasti dttcosC  latiofla  caa laCoitcossC esodlia  aal ac  taf caa tssta auaac od caa laCoitcos 

Ccsla C saitclsa co caa  sooaf. oaaastiic  caa eoiiocloa itcas caafC co toataacstca oa caa etscC 

od caa laCoitcos Ccsla  tioCas co caa al a-soict a toafotcos taf la tsatC iaCC a eoCaf co Caid-

tiatala  dttcosC ilna llaf taf aatsc stla. tC t saCoic  caa flCcsleocloa od eoiiocloa tioa  caa 

laCoitcos Ccsla C lC aoc oaldosu taf eatouaC uosa esoaooataf tC caa iaa ca od caa Ccsla C 

latsatCaC.  

saasa lC t aocltateia flddasaata eaclaaa caa itcasC dosuaf oa caa oeeas taf iolas CosdttaC 

od ta laCoitcos Coe atcaf co atcosti eoiiocloa. saa aoa-oaldosulcc od caa eoiiocloa tta ea 

ttca osldaf laco casaa cceaC: c9c  

1. t3.I.1 d...Iua3.-p..f3en.1muImuse3 a: salC ccea lC tatsttcasldaf ec  sooeC od 

laCoitcosC Coe atcaf co flddasaac toafotclslclaC od caa eoiiocloa itcas  llca atta  sooesC 

stioa sautlala  toaCctac. salC etccasa lC oeCassaf caueostslic fosla  lac ltCala  os 

la laCoitcos Ccsla C Cateaf ilna t sss.c10c  

 

2. 1e..IsreI.Iua3.-p..f3en.1mu:salC ccea datcosaC CatcosC os etafC llca stscla  

Cosdtta toafotclslclaC od caa eoiiocloa itcas. saaCa etafC tsa flCcsleocaf cstaCsasCaic 

tsooaf caa Cosdtta od atta laCoitcos la caa Ccsla . saa toafotclslcc llcala atta Catcos 

sautlaC caa Ctua tioa  caa iatnt a etca. salC dosu od eoiiocloa lC eslutslic foa co 

esastlila  llaf taf stla flsatcloaC.c10c  

 

3. lre.3d.out3.I.1 d...Iua3.-p..f3en.1m: salC lC caa uoCc touuoa ccea. lc lC 

tatsttcasldaf ec t easloflt stsltcloa la caa toafotclslcc od caa eoiiocloa itcas tioa  

caa iatnt a etca  utlactlala  tlstoits Ccuuacsc. aac CeatldlttcloaC latiofa:  

 

○ saa toafotclslcc od caa iolas dtta od caa laCoitcos lC  satcas cata catc od caa 

oeeas dtta.  

 

○ saa eoiiocloa toataacstcloa latsatCaC dsou caa easleaasti tsat coltsfC caa 

taacas.  

 

○ saa eoiiocloa lC uosa esoaooataf eaclaaa caa sleC.c10c  

 

CCotaoGoeinOaG agGllonrGe 

laCoitcosC oCaf la aiatcsltti CcCcauC tta eatoua flscc foa co stslooC cceaC od eoiiocloa. 

saaCa eoiioctacC tta toua dsou atcosti CoostaC ilna caa Cat  faCascC  os stla  tC laii tC 

https://www.inmr.com/selecting-insulators-for-polluted-environments-utility-perspective/?utm_source=chatgpt.com
https://www.inmr.com/selecting-insulators-for-polluted-environments-utility-perspective/?utm_source=chatgpt.com


dsou aouta ttclslclaC Cota tC dttcoslaC. eouacluaC  flddasaac cceaC od eoiiocloa touelaa  

utnla  caa esoeiau losCa.  

ggiFiFua.1 e.Iul3II 1.3. 

Otcosti eoiiocloa touaC dsou caa aaslsoauaac taf ateeaaC llcaooc aouta ttclslcc. lc          

latiofaC Ctic dsou caa Cat  foCc dsou faCascC  taf eoiiocloa dsou llaf os stla.  

ggiFiFiFus.e..rul3II 1.3. 

la eittaC aats caa Cat  caa llaf ttsslaC Cticc ltcas dsou caa otata  ttiiaf Cat Cestc. salC 

Cestc CcltnC co caa Cosdtta od laCoitcosC.  aaa lc eatouaC lac t tla ndos a tueia  llca 

aoulflcc os do D  lc eatouaC toafotclsa .salC tta ttoCa Ir.r.Iruo eer.1 ,taf la Coua 

ttCaC ,rIro1e.o.Iu.eoI utc teeats. dsas clua  calC utc iatf co fI.Ih3sreI catc ftut a caa 

laCoitcos .u[FF]  

 

ggiFiFiFunrIre1ul3II 1.3.u  

la faCasc sa loaC  Ccsoa  llafC eiol dlaa etscltiaC ilna I..du..dud I1 oaco laCoitcosC. )osla  

caa ftc  caa Coa utnaC caaCa etscltiaC fsc. tc al ac  uolCcosa dsou toafaaCtcloa utnaC caa 

foCc toafotclsa. salC tata a la caueastcosa taf aoulflcc latsatCaC caa slCn od aiatcsltti 

esoeiauC.[FF]  

 

 

 

 

 

 

 

 

 

 

 

     

liioCcstcloa od )aCasc loiiocloa taf lcC oddatcC oa laCoitcosCu:Fi1.I eruggu               

 

ggiFiFiFuHr.smus...u  



mtla tta aaie os aosc caa laCoitcosC:  

● HrIaf Iue... :natsc stla tta tiata caa Cosdtta od laCoitcosC taf sauosa eoiiocloa.  

 

● H.enf Iue... :yl ac stla os ulCc tta utna caa eoiiocloa Ccltnc taf toafotclsa. la calC 

ttCa  ltcas tta dosu .uo3.1.. 3 Iua.1h oa caa laCoitcos  lalta tiiolC aiatcsltlcc co 

diol casoo a lc. salC ttoCaC t fI.Ih3sre ,aCeatltiic fosla  CcosuC.[FF]  

 

 

          

 

 

 

 

 

 

 

 

 

 

a luettc od ntsudoi mtla oa laCoitcosCsa:1.I eruggiFu                    

ggiFiFiFug.I..dul3II 1.3.u  

osaa dts dsou caa Cat os faCascC  eoiiocloa tta ottos. la dtsula  tsatC  llaf tta ttssc d I1uu

demuIr.srIuu3euaI..1ue.I1r dsou dlaifC. salC eoiiocloa CacciaC oa caa laCoitcos Cosdtta taf 

eatouaC toafotclsa llca uolCcosa.[FF]  

 

 

 

 

 

 

 



 

 

 itCaosas oatatalCu la laCoitcosC )oa co loiiocloa taf noulflcc :1.I eruggiF 

 

ggiFiFug.d I1e..Iul3II 1.3.u  

lafoCcslti eoiiocloa touaC dsou f.o13e.rIuua3ereuaI..1I ,os ohrn.o.Iu..d I1e.rI .saaCa 

eittaC saiatCa  tCaC taf Cutii etscltiaC laco caa tls. saaCa eoiioctacC itaf oa laCoitcosC taf 

odcaa teCose uolCcosa  lalta utnaC caau h.IhImuo3.d o1.sr .eoua lafoCcslti foCc  ilna 

nr1.Iua.e1.oIrIu3euohrn.o.Ius.a3eI ,tta tiCo ttoCa tossoCloa.[FF]  

lx.naIr :laCoitcosC aats t tauaac dttcosc utc ea tosasaf llca dlaa foCc catc tccsttcC ltcas 

taf ttoCaC aiatcsltti iatnt a.  

 

ggiFiFus.xrdul3II 1.3.u  

ol af eoiiocloa ateeaaC laaa atcosti taf lafoCcslti eoiiocloa ottos tc caa Ctua clua. salC lC 

oCotiic caa e3eI1u1maru3fua3II 1.3. eattoCa lc touelaaC Ctic  foCc  taaulttiC  taf 

uolCcosa. saaCa ul  oa caa laCoitcos Cosdtta taf dosu t 1h.oruuo3.d o1.sruI.mre catc lC atsf 

co tiata.[FF]  

lx.naIr :la t totCcti tlcc llca dttcoslaC nilna la eooca tCltD  laCoitcosC utc dtta eoca Cticc 

Cat Cestc taf lafoCcslti Cuona  lalta  satcic latsatCaC caa slCn od ftut a.  

 

gII I1e.1.3.u3fu1I.Ih3sreule3orII 

lxaI...1.3.:  

  aaa ta laCoitcos lC a eoCaf co eoiiocloa taf aoulflcc  t cala toafotclsa itcas dosuC oa lcC 

Cosdtta. salC itcas iacC t Cutii iatnt a tossaac diol  lalta aatcC caa Cosdtta. aattoCa od 

calC aatc  Coua fsc etafC teeats. saaCa fsc etafC Ccoe caa tossaac dos t Caosc clua  eoc 

caac tiCo ttoCa t al a soict a flddasaata ttsoCC caa etafC. salC al a soict a tsatcaC 

CetsnC. tC caa fsc etafC  ac ioa as  uosa CetsnC teeats  taf caac  ola co acaas co utna t 

doii aiatcslt tst. salC esotaCC lC ttiiaf t ditCaosas  taf lc tta ftut a caa laCoitcos os caa 

eolas CcCcau. salC eltcosa CaolC tii caa CcaeC od calC esotaCC dsou caa ea laala  co caa dlati 

ditCaosas 

 

CCoiao   ninOaG agGllonrGeaGeaCeOol nGeO  

loiiocloa oa laCoitcosC ttoCaC aiatcsltti esoeiauC.  aaa flsc taf ltcas ul  oa caa Cosdtta  

caac dosu t itcas catc tta toafotc aiatcsltlcc. salC tata aC aol soict a CesatfC ttsoCC caa 



laCoitcos. la stlac os do  c latcaas, calC tta iatf co ta aiatcslt tst catc utc Caosc etsc od caa 

laCoitcossC Cosdtta c17.c  

ggiFiFiua3.-t3o.I.zrduseo  

eouacluaC  caa aiatcslt tst teeatsC la oaa eitta dos t Caosc clua  caaa flCteeatsC taf 

touaC ettn la taocaas eitta. salC tsatcaC t Cutii iatnt a tossaac taf t ilccia aaas c lC ioCc. 

 Cotiic  calC foaC aoc ttoCa ftut a co caa CcCcau c17.c  

ggiFiFiu1.xrduseo 

la calC ttCa  caa tst CctcC la oaa Ceoc. ld caa tossaac lC flsatc n)sD  lc CctcC la eitta. ld lc lC 

ticasatcla  tossaac ntsD  lc naaeC toula  ettn la caa Ctua Ceoc. salC tst utnaC aatc catc 

tta ftut a caa laCoitcos  taf lc utc aaaf co ea saeittaf c17.c  

ggiFiFiu1I.Ih3sreu3.ul3II 1rdug.I I.13eI 

loiiocloa eolifC oe osas clua taf lC aoc doiic sauosaf ec stla os llaf. saa coe od caa laCoitcos 

lC tiataaf eaccas cata caa eoccou  Co uosa flsc toiiatcC oafasaatca. saa ditCaosas esotaCC 

ateeaaC la doos CcaeC:  

c1.IruF:ul3II 1.3.unra3I.1.3. 

loiiocloa dsou caa tls CcltnC co caa laCoitcos  aCeatltiic eaclaaa caa slf aC. saa tuooac 

faeaafC oa:  

● scea taf Clda od etscltiaC  

 

● )lCctata dsou eoiiocloa Coosta os  sooaf 

 

●  laf Ceaaf 

 

● eatea taf flsatcloa od caa laCoitcos  lalta tddatc Caid-tiatala  ec stla taf llaf 

f18fc19c  

 

c1.IruF:us3.I1 erusII3ea1.3. 

 o  os il ac stla utnaC caa Cosdtta lac eoc foaCa c tiata lc. eticC la caa eoiiocloa flCCoisa la 

caa ltcas taf tsatca t dliu catc toafotcC aiatcsltlcc. salC iatfC co iatnt a tossaac catc 

latsatCaC osas clua ld caa Cosdtta CctcC lac c20.c  

c1.IruF:unemuu..du13en.1.3.u..duseoug..1..1.3. 

 aaa iatnt a tossaac lC al a  lc aatcC caa Cosdtta.  tcas fslaC la Coua CeocC  tsatcla  fsc 

tsatC catc saClCc tossaac. Ioict a eolifC ttsoCC caaCa fsc etafC. ld caa soict a lC coo al a  lc 

ttoCaC ta tst c20.c  

c1.IruF:useouurh.s.3e 



saa tst tossaac lC ilulcaf ec caa lac itcas C saClCctata. ld caa tossaac lC iol  caa tst CcoeC  

taf caa tctia CctscC t tla. aoc ld caa tossaac lC coo al a  caa tst toaclaoaC taf utc ttoCa t 

doii ditCaosas  ftut la  caa laCoitcos c20.c  

ggiFiFiul.s.e3.nr.1.Iugna.o1u3.ul3II 1.3.ucrsre.1m 

littaC aats dttcoslaC os tlclaC odcaa atsa uosa eoiiocloa. salC latsatCaC caa tatata od 

laCoitcos dtliosa. lc C lueosctac co oCa utcasltiC taf faCl aC catc tta atafia coo a 

aaslsoauaacC c21.c  

ggiFiFiuc3I 1.3.IupI..Iuc.I.o3.rue3.1..I 

daa Coiocloa lC co oCa laCoitcosC llca Cliltoaa totcla . saa totcla  naaeC ltcas taf flsc 

tltc. salC aaieC Ccoe ditCaosasC. ecoflaC osas 20 catsC Caol catc Cliltoaa laCoitcosC losn 

laii asaa la eoiiocaf tsatC c22.c  

 

 

 

CCoooaCe loneinaG aln n neaGeagGllonrGeairOnerionrGe 

)lddasaac latcaas toaflcloaC tta tata a aol eoiiocloa eolifC oe taf tddatcC laCoitcosC.  

FiH n.d.1m  

 aaa caa tls lC aoulf  eoiiocloa oa caa laCoitcos eatouaC uosa toafotclsa. salC uataC 

aiatcsltlcc tta etCC casoo a lc uosa atClic  lalta safotaC caa laCoitcossC telilcc co aoif 

soict a Ctdaic.  

Fi1rnare.1 er  

nl a caueastcosaC fsc ooc caa eoiiocloa itcas.  aaa caa eoiiocloa lC fsc  lcC saClCctata 

latsatCaC  taf calC aaieC caa laCoitcos losn eaccas. aoc  ld caa caueastcosa tata aC t ioc 

eaclaaa ftc taf al ac  lc tta ttoCa toafaaCtcloa. salC esla C uolCcosa ettn taf utnaC caa 

eoiiocloa itcas lac t tla .  

Fie..d  

 laf ttsslaC foCc taf Ctic dsou caa Cat co caa laCoitcos Cosdtta. salC tffC uosa eoiiocloa. 

nolasas  Ccsoa  llafC tta tiCo aaie tiata caa laCoitcos ec eiolla  tltc caa flsc. eo  llaf 

tta eoca ttoCa taf safota eoiiocloa.  

Fis...  

yl ac stla lacC caa flscc Cosdtta taf latsatCaC caa slCn od ditCaosas naiatcslt tossaac  ola  

casoo a caa eoiiocloa itcasD. da caa ocaas ataf  aatsc stla oCotiic aaieC ltCa caa eoiiocloa 

tltc taf utnaC caa laCoitcos tiataas. c23c  



 

CCoooa rneninaln n neag neGine  

eoua Ceatlti latcaas toaflcloaC tta tiCo tddatc laCoitcosC la CaslooC ltcC.  

Fui1e3I1  

 soCc lC t itcas od lta catc dosuC laaa sasc Cutii ltcas fsoeiacC la do  os tioofC dsaada oa 

caa Cosdtta.  aaa caa caueastcosa lC sasc iol, caa dsoCc lC il ac taf aoc Ccltnc. aoc aats 0 s  

ltcas dsaadaC laClfa Cutii CettaC la caa dsoCc  utnla  lc atsfas  aatslas  taf uosa Ccltnc—

tiuoCc ilna Coilf lta  

Fui1errz..Ius...  

 saadla  stla ateeaaC laaa Cutii stlafsoeC n100 co 500 ultsouacasCD dsaada laaa caac alc 

t toif Cosdtta. salC tsatcaC t atsf taf Cuooca lta itcas catc CcltnC laii co caa Cosdtta. lc atC 

caa Ctua faaClcc tC lta n0.9 n  

Fuigorus...  

lta stla dosuC laaa toif tls aats caa  sooaf tooiC caa stlafsoeC aaoo a dos caau co eatoua 

Coeastooiaf . aaa caac coota t Cosdtta  caac dsaada laCctacic taf tsatca t Coilf lta totcla   

Fuier1uc.3e  

 ac Caol lC t ul  od lta  ltcas steos  taf tls. lc touaC la flddasaac dosuC. ecltnc Caol dosuC 

laaa CaolditnaC uaic Cil acic fosla  caals dtii taf eatoua lac.  aaa caac alc t Cosdtta  

caac cosa laco lta tscCctiC tosasaf llca ltcas. salC aaieC caau Ccltn. ecltnc Caol oCotiic 

ateeaaC fosla  aatsc Caol tc caueastcosaC teosa 0 s .    c24.c  

 

CCoooagGllonrGeaonpnernsaG a aornn 

so taooCa caa sl ac ccea od laCoitcloa dos oocfoos aeoleuaac  lc C lueosctac co naol 

aol eoiiocaf caa iottcloa lC. saa eoiiocloa Casaslcc od t Clca lC oCotiic uatCosaf ec 

aol uota stla dtiiC caasa taf aol toafotclsa caa flsc oa caa laCoitcosC lC  

aaolla  aol eoiiocaf t eitta lC aaieC oC oafasCctaf aol caa laCoitcosC llii eaatsa 

taf aol sailteia caa eolas ilaaC taf CctcloaC llii ea. lc C tiCo lueosctac co naae csttn 

od aol eoiiocloa tata aC osas clua taf la flddasaac tsatC. salC aaieC aa laaasC 

taooCa caa sl ac nlaf od laCoitcloa taf eita ltcC co esocatc caa CcCcau dsou 

ditCaosasC ttoCaf ec eoiiocloa  

saasa tsa Casasti uacaofC oCaf co taatn aol Casasa caa eoiiocloa lC la t Ceatldlt 

tsat . c25c  

 



CCoitoalnn GnOanGaln OoenagGllonrGeaonpnerns 

so oafasCctaf aol eoiiocloa tddatcC laCoitcosC  la aaaf co uatCosa aol Casasa caa 

eoiiocloa lC tc caa Clca. salC ladosutcloa aaieC aa laaasC naol aol ilnaic lc lC catc ta 

laCoitcos llii ditCa osas ndtliD eattoCa od eoiiocloa. lc tiCo aaieC caau fatlfa latc Clda 

taf ccea od laCoitcos co oCa .  

saasa tsa flddasaac ltcC co uatCosa eoiiocloa Casaslcc. otta uacaof oCaC Ceatlti 

cooiC co toiiatc ftct teooc caa flsc taf Ctic oa caa laCoitcos Cosdtta. saaCa uacaofC 

aaie a eascC taooCa caa sl ac esocatcloa dos caa eolas CcCcau .   c26c  

                 

sr.I e..Iunrs.or sr.I ernr.1usr1h3d  

loscteia esoea toafotclslcc uacas oiatcsltti toafotclslcc od eoiiocloa 

ouelsltti dosuoit oeolstiaac etic )aeoClc )aaClcc noe))n  

ouelsltti dosuoit eosdtta toafotctata 

loiCa tooacas toaaatcaf co ilaa 
laCoitcos 

yatnt a tossaac eoiCa tooacla  

oatCosauaac tlstolc  nl aaCc iatnt a tossaac 

               

              1.IIruggiFu :oacaofC od oatCosla  loiiocloa easaslcc taf saals )asltaC c27c  

CCoiiagGllonrGea npnlOa ena epreGeinenaesenO 
 

to teooth Teh he,eT eotei Toh roh   oolhh ieohg eT et esoohT oT To  ool Teh T oht or ooiieTeoo eo 

Teh  hh   tehhh  hh roeh ihThit or ooiieTeoo  tehth ihThit  o  h  soiht or T oet i hoTehooshoTt 

 hh teolo eo Teh T nih nhiol erae  

loiieTeoo uhThi    soiht or t oet i  oTehooshoTt 
uol i eTel  o  thehTte oe TeoeTel t hhA •ol 

 hoteT  or eosht eteo, eh Teo, t tThst  
 ho oe h loi  o  thehTte oe lhr eTel t hhA •
leo   
tooe,hh ,oesh F •  
tooe,hh oe ToeoM •  

Mh ees  see hs  o  h ost ,en oo eTel t hhA •
eoeteo, leTe eh Teo,  

  o  thehTte oe ho thteoe  o s eTel t hhA •
tosh leo  oh h eo  

htoit ooT Too Ten g ht heT h ho t hhA •  
he,e  theTet ,en ho thehTte oe  o s eTel t hhA •

leTe eh Teo, ooiieTeoo  
 t oel ,oohTt eTel  ht heT oT htoit t hhA •



 

 

 

 

 

 

 

 

 

 

 

1.IIruggiF: sitCCldlttcloa od loiiocloa tttosfla  co caa scea od oaslsoauaac  

 

CCoisoalnn GnOanGaennoinagGllonrGeaGea lnineri laCeOol nGeO  

ggiFFiFug.oer.I..Iu1hrueerra.Irun.I1..or 

so atafia al aas eoiiocloa iasaiC  lcsC lueosctac co latsatCa caa tsaaet a flCctata 

Dcaa Cosdtta etca tioa  caa laCoitcosD. salC tta ea foaa la clo ltcC:  

● sraI.o..Iu1hru..I I.13e llca t ioa as oaa, lalta lC addatclsa eoc a eaaClsa 

taf odcaa aoc esttcltti la CoeCctcloaC.  

 

● sdd..Iurx1r.I.3.I utfa od eoicuas utcaslti co caa a lCcla  laCoitcos 

Cosdtta. saaCa tsa  ioaf oa taf aaie latsatCa caa tsaaet a flCctata llcaooc 

saeittla  caa laoia laCoitcos c29.c  

 

ggiFFiFupI..Iu1I.1ug.I I.13eI 

 itc laCoitcosC  lalta atsa ao sleC  toiiatc iaCC eoiiocloa taf tsa atClas co tiata 

atcostiic ec llaf taf stla. salC faCl a aaieC safota caa eolifoe od flsc taf luesosaC 

easdosutata la eoiiocaf tsatC c30.c  

ggiFFiFusaaIm..Iuc.I.o3.ruser.Ir  

la CoeCctcloaC  Cliltoaa  satCa lC teeilaf co laCoitcosC co esocatc caau. salC  satCa lC 

ltcas-saeaiiaac  Co lc esasaacC uolCcosa taf flsc dsou Ccltnla . nolasas  lc aaafC co 

ea sateeilaf sa oitsic co utlactla lcC addatclsaaaCC c31.c  

rhos Teh th   
hhh  he,e  ro Toi   eTel tht io ho t hh   TteD •

ooiieTeoo  
T  hhT eTel tht il •eet  ooiieTeoo i  hht  

  Ti t ,oohTt eTel  ht heT oT htoit t hhA •
leo t  

  o t ,oe hh t t oel ,oohTt eTel tThhthD •
 o  t iT  



ggiFFiFuc.I.o3.rue3.1..I  

t Cliltoaa soeeas totcla  tta ea Cestcaf os esoCaaf oaco laCoitcosC. salC totcla  

tosaC tc soou caueastcosa taf tsatcaC t acfsoeaoelt nltcas-saeaiiaacD Cosdtta. lc 

aaieC esocatc laCoitcosC dsou eoiiocloa taf luesosaC caals easdosutata la flscc 

aaslsoauaacC c32.c  

ggiFFiFupI..Iue3na3I.1rug.I I.13eI 

soueoClca laCoitcosC tsa utfa llca utcasltiC catc atcostiic saeai ltcas  utnla  

caau Colcteia dos sasc eoiiocaf toaflcloaC. nolasas  osas clua  a eoCosa co Coail ac  

eoiiocloa  taf latcaas tta fa stfa caals Cosdtta  safotla  caals addatclsaaaCC. 

ma oits laCeatcloaC tsa aataCCtsc co aaCosa caac tsa Cclii doatcloala  esoeasic c33.c  

ggiFFiFueIr....Iug.I I.13eI 

laCoitcosC tta ea tiataaf utaotiic os llca ltcas CestcC. siatala  llcaooc cosala  odd 

caa eolas nilsa-ilaa ltCala D lC eoCCleia eoc saeolsaC Ceatlti aeoleuaac taf Ctdacc 

uatCosaC. la Coua tooacslaC  testClsa utcasltiC tsa oCaf oafas esaCCosa co tiata 

Ccoeeosa eoiiocloa ilna tauaac. saaCa uacaofC aaie utlactla laCoitcos easdosutata 

eoc tta ea toCcic taf Caooif ea Ctaafoiaf ttsadoiic c34.c  

   

 

     

 

 

 

 

 

 

 

 

 

 

 

                      1.I eruggiFu: siatala  ta laCoitcos lalia caa eolas lC Cclii oa  



 

 

CCoiiaIGeOnnoneinOaG agGllonrGeaGeaCeOol nGeO 

ggiFFiFueIr..u..dunemug.I I.13eI 

 aaa ta laCoitcos lC tiata os tosasaf llca fsc eoiiocloa  oaic t sasc Cutii tossaac 

diolC oa lcC Cosdtta. salC lC eattoCa tls  Coilf laCoitcosC  taf fsc eoiiocloa atsa sasc 

iol toafotclslcc. la calC Clcotcloa  caa aiatcslt eocaaclti lC flCcsleocaf asaaic ttsoCC 

caa laCoitcossC Cosdtta. c35c  

ggiFFiFuer1u..dul3II 1rdug.I I.13eI 

ld caa eoiiocloa itcas eatouaC lac foa co stla  do   os aoulflcc  lc cosaC laco t toafotclsa 

etca. salC tiiolC t its as tossaac co diol oa caa Cosdtta  tata la  caa aiatcslt eocaaclti 

flCcsleocloa. salC tta iatf co t esatnfola od caa tlssC laCoitcla  esoeasclaC  ttoCla  ta 

aiatcslt tst catc Caosc-tlstolcC etsc od caa laCoitcossC Cosdtta. c35c  

ggiFFiFu1marIu3fuseoIu3.ul3II 1rdug.I I.13eI 

saasa tsa casaa utla cceaC od tstC catc tta ottos oa eoiiocaf laCoitcosC:  

● a3.-t3o.I.zrduseo :salC tst teeatsC esladic tc oaa Ceoc  caaa flCteeatsC taf 

sateeatsC tc taocaas iottcloa. lc oCotiic foaCasc ftut a caa laCoitcos eoc 

laflttcaC Cosdtta iatnt a tossaacC. c36c  

 

● 1.xrduseo :salC tst CctcC la oaa eitta  alcaas toaclaoooCic nla flsatc tossaacD 

os saeatcafic tc caa Ctua Ceoc nla ticasatcla  tossaacD. saa aaas c dsou caa 

tossaac ttoCaC aatcla   iatfla  co flaiatcslt ioCCaC. saaCa ioCCaC tsa Cutii tc 

iol soict aC taf dsaeoaatlaC eoc eatoua Cl aldlttac tc al a soict aC taf 

dsaeoaatlaC  eocaacltiic ftut la  caa laCoitcos. c36c  

 

● 1I.Ih3sre :salC lC t toueiaca tst ttsoCC caa laCoitcossC Cosdtta  iatfla  co t 

Caosc tlstolc. lc ottosC laaa caa lac eoiiocloa itcas eatouaC toafotclsa 

aaoo a co tiiol t toaclaoooC tst  ecetCCla  caa laCoitcossC laCoitcla  

esoeasclaC. c37c  

 

 

 

 

 



 

 

 

 

 

 

          1.I eruggiFu:ect aC od acetCCla  t loiiocaf ytcas oa ta laCoitcos  

 

 

ggiFFiFue3ee3I.3.u3fug.I I.13eI 

sossoCloa ateeaaC laaa t lac  toafotclsa eoiiocloa itcas sautlaC oa caa laCoitcossC 

Cosdtta dos t ioa  clua. salC lC uosa Casasa la flsatc tossaac CcCcauC eattoCa caa 

oalflsatcloati tossaac taf aiatcsoCctclt addatcC esouoca uosa eoiiocloa faeoClcloa. 

sossoCloa tta latnaa caa laCoitcossC uatataltti Ccsaa ca  aCeatltiic la tte-taf-ela 

cceaC  taf safota lcC aiatcsltti easdosutata foa co soCc dosutcloa. c38c  

 

CCoi ause OOretagGllonnnaCeOol nGeO 

1. ul3II 1.3.udra3I.1Iu3.u..I I.13eIu.IIu1hru1.nri  

 loiiocaf utcasltiC Cota tC foCc  Cuona  taf Ctic toua dsou caa aaslsoauaac 

taf Caccia oa caa Cosdtta od laCoitcosC.  laf aaieC uosa caaCa etscltiaC  taf 

caa faCl a od caa laCoitcos naCeatltiic ld lc lC sasclttiD tata aC caa tls diol  

lalta ttoCaC uosa faeoClcC co dosu oafas caa CnlscC od caa laCoitcos. siatala  

ec stla taf llaf lC eaccas oa caa coe Clfa  Co caa eoccou  acC flsclas dtCcas c39.c  

 

 

 

 

 

                      

    



      1.I eruggiF :soaclaoooC tttouoitcloa od loiiocloa oa caa eosdtta od laCoitcosC  

 

2. 1.o13eIu1h.1u.ffro1uh3eua3II 1.3.uI .IdIu ai  

 otac cala C tta tddatc aol dtCc eoiiocloa toiiatcC oa ta laCoitcos. saaCa 

latiofa caa ccea  lal ac  taf Clda od caa eoiiocloa etscltiaC  caa flCctata dsou 

caa eoiiocloa Coosta  caa aal ac od caa laCoitcos dsou caa  sooaf nlaasa foCc 

tta slCaD  caa llaf Ceaaf  taf caa Catea od caa laCoitcos. eoua laCoitcosC tta 

tiata caauCaisaC eaccas la stla os Ccsoa  llaf  aCeatltiic ld caac tsa faCl aaf 

laii c40.c  

3. s3.I1 eruoh..IrIua3II 1.3.u..13u.uo3.d o13ei  

  aaa caa latcaas lC lac ndo   fal  os il ac stlaD  caa eoiiocloa oa caa laCoitcos 

eatouaC lac coo. salC tsatcaC t cala dliu od ltcas llca flCCoisaf CticC  lalta 

utnaC caa Cosdtta toafotclsa. oiatcsltlcc tta aol iatn tioa  caa Cosdtta od 

caa laCoitcos. salC iatnla  tossaac latsatCaC osas clua taf faeaafC oa aol 

uota Ctic lC la caa eoiiocloa. eoua cceaC od flsc naae caa Cosdtta lac ioa as  

lalta utnaC caa Clcotcloa losCa c41.c  

4. nemuI..dIuf3enu..duo..uIr.du13urIro1e.o.Iu.eoIi  

  aaa caa tossaac diolC tioa  caa Cosdtta  lc tsatcaC aatc nttiiaf caa tooia 

addatcD. salC aatc utnaC Coua etscC od caa lac eoiiocloa fsc ooc  aCeatltiic 

aats caa uacti aafC od caa laCoitcos. saaCa fsc etscC tsa ttiiaf ―fsc etafC.‖ 

saac eiotn caa diol od aiatcsltlcc taf ttoCa t al aas soict a co teeats ttsoCC 

caau. ld caa fsc etaf lC aoc llfa aaoo a co aoif calC soict a  ta aiatcslt tst 

tta Cctsc taf  oue ttsoCC caa fsc etaf f42.c  

5. seoIuo..uIro3nrud..Ire3 Iu..duo. Iru.uf IIufI.Ih3srei  

 saa tst lC tddatcaf ec caa saClCctata od caa lac eoiiocloa itcas. ld caa tossaac lC 

iol  caa tst tta Ccoe  taf caa tctia tta ea la t tla. aoc ld caa tst eatouaC 

coo Ccsoa   lc tta  sol ioa as taf ecetCC caa laoia laCoitcos. salC lC ttiiaf t 

ditCaosas  taf lc tta ttoCa CaslooC eolas esoeiauC. salC lC lac lc lC sasc 

lueosctac co uoalcos taf esasaac eoiiocloa esoeiauC oa laCoitcosC c43.c  

 

CCoitalnn GnOa GeagGllonrGeaenOnretaGeaCeOol nGeO 

so touetsa caa easdosutata od flddasaac cceaC od laCoitcosC taf Caiatc caoCa catc 

easdosu eaCc oafas eoiiocaf toaflcloaC  lc lC aataCCtsc co Coe atc caau co caCcC. 

saaCa caCcC tta ea ttsslaf ooc alcaas oafas atcosti toaflcloaC noa-ClcaD os la t 

iteostcosc. saasa tsa clo utla ttca oslaC od saCatsta oa eoiiocaf laCoitcosC:  

ggiFFiFua.1 e.Iul3II 1.3.u1rI1..I 

Fi Otcosti eoiiocloa caCcla  lasoisaC Caccla  oe CctcloaC tc stslooC eoiiocaf ClcaC 

laasa caa eaatslos od laCoitcos tatlaC  od flddasaac iaa caC taf esodliaC  tta ea 

oeCassaf. saaCa laCoitcosC tsa tii eittaf oafas caa Ctua soict a. saals 

easdosutata lC caaa astiotcaf etCaf oa caa clua caac ctna co esatn fola 



oafas atcosti eoiiocloa taf tscldltlti eoiiocloa caCcC. saa laCoitcosC tsa 

titCCldlaf laco clo  sooeC: caoCa catc dtliaf taf caoCa catc Cosslsaf tdcas clo os 

casaa catsC od a eoCosa. salC uacaof atC caa tfstact a od tttooacla  dos tii 

caa sati-ilda aaslsoauaacti dttcosC c44.c  

 

ggiFFiFuse1.f.o..Iul3II 1.3.u1rI1..I 

tscldltlti eoiiocloa caCcla  lasoisaC saeilttcla  atcosti eoiiocloa toaflcloaC la t 

iteostcosc. salC uacaof lC llfaic oCaf coftc foa co lcC eoltn saCoicC. saa 

Cctaftsfldaf caCcla  uacaofC latiofa caa Coilf itcas uacaof  caa Ctic do  

uacaof  taf caa ileolf eoiiocloa uacaof c45.c  

 

ggiFFiFiFuc3I.dut.mreusr1h3d 

la caa Coilf itcas uacaof  caa laCoitcos Cosdtta lC tosasaf llca t Coilf eoiiocloa 

itcas toaClCcla  od Coflou taioslfa taf ta laasc elafas. saa toafotclslcc od calC 

itcas lC tf oCcaf ec tffla  t Ceatldlt tuooac od Coflou taioslfa. ld caa 

laCoitcos lC aoulfldlaf tdcas caa soict a lC teeilaf nnaola tC caa Ccatu do  

uacaofD  caa eoiiocloa Casaslcc lC fadlaaf ec caa faaClcc od Ctic faeoClc  

uatCosaf la u /tu² .ld caa laCoitcos lC aoulfldlaf eadosa caa soict a lC 

teeilaf  caa Casaslcc lC fadlaaf ec caa toafotclslcc od caa eoiiocaf itcas. eoua 

saCatstaasC atsa oCaf t Caultoafotclsa itcas tC t eoiiocloa t aac c46.c  

 

ggiFFiFiFuc.I1u13Iusr1h3d 

saa Ctic do  uacaof oCaC t Ctilaa Coiocloa catc tioCaic saCaueiaC utslaa 

eoiiocloa  lalta toactlaC t Cutii tuooac od laCoioeia utccas. la calC uacaof  

caa laCoitcos lC eittaf la t Ctic do  lalia oafas caCc soict a. saa Ctilalcc iasai 

od caa do  fadlaaC caa eoiiocloa Casaslcc. atCaf oa caa titCCldlttcloa od eoiiocaf 

ClcaC  caa Ctilalcc stioaC oCaf sta a dsou 2.5 co 224 n /u³ f47c.  

 

ggiFFiFiFut.l .dul3II 1.3.usr1h3d 

saa ileolf eoiiocloa uacaof lC Clulits co caa tiata do  uacaof  la catc t ileolf 

ul cosa lC teeilaf co caa laCoitcos eadosa caCcla . nolasas  la calC ttCa  caa 

eoiiocloa lC aoc fslaf eadosa caCcla . saa ul cosa toaClCcC od ltcas  tatin  taf 

alcaas uacaci taiioioCa os ntoila. tC llca caa Coilf itcas uacaof  caa 

toafotclslcc lC tf oCcaf ec tffla  Coflou taioslfa. tdcas t dal ulaocaC od 



fstlat a  caa caCc soict a lC teeilaf co caa laCoitcos llcaooc doscaas 

aoulfldlttcloa c48.c  

 

 

 

CCoiiaIGeiloOrGe:  

loiiocloa od laCoitcosC lC t sasc lueosctac dttcos co toaClfas laaa faCl ala  al a-

soict a eolas ilaaC.  

so taooCa caa sl ac Clda taf ccea od laCoitcos Ccsla C  lc lC aataCCtsc co naol aol 

Casasa caa eoiiocloa lC tc atta Clca.  afasCctafla  calC Casaslcc uataC Ccofcla  caa 

flddasaac dttcosC catc Caol aol uota caa laCoitcloa atC fa stfaf. nolasas  lc 

oCotiic ctnaC tc iatCc casaa catsC co esoeasic facasulaa caa eoiiocloa iasai od t Clca.  

 Cla  tscldltlti eoiiocloa uacaofC lC aaiedoi eattoCa lc tiiolC caCcla  co ea foaa oa 

 oCc oaa ccea od laCoitcos  taf eoCCleic asaa tc t flddasaac soict a iasai cata caa oaa 

eitaaaf. salC utnaC caa caCcla  esotaCC dtCcas taf atClas.  

so  lsa eoltn taf oCadoi ladosutcloa teooc laCoitcloa aaafC  lc looif ea aaiedoi co 

atsa t eoiiocloa Casaslcc ute dos caa utla eoiiocaf ClcaC. saaCa ClcaC tta ea  sooeaf 

laco doos iasaiC od eoiiocloa Casaslcc.  os atta iasai  caasa lC t ulaluou tsaaet a 

flCctata ncaa iaa ca tioa  caa laCoitcos CosdttaD catc uoCc ea doiiolaf co aaCosa 

 oof easdosutata od laCoitcosC la caoCa iottcloaC.  

 

 

 

 

 

 

 

 

 



 

I  enneaCCC:a renerinen lalGeea ena

irOioOOrGeaG aenOolnO 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

eee.c.iemvtrawev rm 

 
la caa al a soict a iteostcosc tc oi doaf  alsasClcc  laasa oos a easluaacti Ccofc 

ltC toafotcaf  caasa lC ta lafoCcslti dsaeoaatc caCc cstaCdosuas oeastcla  tc 50 nd 

co aaCosa caa esoeas easdosutata od al a-soict a aeoleuaac fosla  caCcla .  

 

laCoitcosC tsa aCCaaclti toueoaaacC  taf caa caCcC toafotcaf la caa al a soict a ite 

dotoCaf oa astiotcla  stslooC laCoitcosC od flddasaac CldaC taf esoeasclaC co tCCaCC 

caals satflaaCC taf addatclsaaaCC la lCoitcla  aiatcsltlcc. salC lC tsotlti co esasaac llsa 

ftut a taf co astiotca caals laCoitcloa ttetelilcc la eoiiocaf aaslsoauaacC.  

 

la calC tatecas  la esaCaac caa caCc Cctcloa aeoleuaac  faCtslea caa flddasaac cceaC od 

caCcC easdosuaf  caa oeastcla  uofai oCaf dos al a soict a laCoitcos caCcla   caa 

caCcla  esotafosaC  taf esoslfa ta a eitatcloa od caa saCoicC.  

 

 

 



CCCosoa renerinen laonnoe 

gggiFiFu1rI1ue.eo .1u3fu1hruH.Ihuv3I1.Irut.I3e.13emuep..sreI.1mu3fulIun rd:e  

 saa a easluaacC lasa foaa la caa nl a Ioict a yteostcosc tc caa  alsasClcc od oi 

doaf.  

 dos ite latiofaC casaa cceaC od soict a CoostaC:  

● t 50nd lafoCcslti dsaeoaatc soict a Coosta,  

 

● t )s soict a  aaastcos,  

 

● ta lueoiCa soict a  aaastcos.  

 

gggiFiFiFull .anr.1u..u1hru1rI1uc1.1.3.:  

 saa caCc Cctcloa la oos iteostcosc lC utfa od caa doiiolla  toueoaaacC:  

● t caCc cstaCdosuas,  

 

● t sa oitcla  cstaCdosuas,  

 

● Ioict a flslfasC,  

 

● t toacsoi faCn llca uatCosla  taf esocatcloa fasltaC,  

 

● t fl lcti oCtliioCtoea.  

 

gggiFiFiFu1rI1u1e..If3enre:  

  a oCaf t caCc cstaCdosuas catc lC faCl aaf taf laCoitcaf dos al a soict a 

 aaastcloa.  

 lcC cstaCdosutcloa stclo lC 250I / 100nI  llca t eolas od 5 nIt.  

 salC cstaCdosuas tta stsc caa ooceoc al a soict a dsou 0 oe co caa doii stioa  

gggiFiFiFusrI I.1..Iu1e..If3enre:  

 salC cstaCdosuas lC oCaf co tata a caa soict a  ola  laco caa caCc cstaCdosuas.  

 lcC stclo lC 220I / 250I .  

gggiFiFiFun.I.1.IunIo.II3Io3ar:  

 salC faslta CaolC caa ltsadosu od caa Cl ati.  

 lc satosfC caa soict a ltsa Catea fosla  caCcla   

gggiFiFiFue3.1e3IunrIr:  

 saa toacsoi faCn soaC oa t 220I Coeeic.  

 lc aaieC oC tata a caa caCc soict a tocoutclttiic  

 



 

 

 

 

 

 

 

 

 

 

 

1.I erugggiF :laoco stea od caa toacsoi toaCoia taf fl lcti oCtliioCtoea la caa             

           al a soict a iteostcosc tc caa  alsasClcc od oi-doaf  

 

 

 

gggiFiFiFusr.I e..Iu..dule31ro1.3.unrs.orI:  

 saa ite  acC eolas dsou caa toacsoi faCn iottcaf oocClfa caa caCc tsat n tstftc 

tt a.n  

 saa al a soict a cstaCdosuas taf lcC sa oitcos tsa esocatcaf ec t 250t doCa taf t 

caasuti saitc.  

 saaCa esocatcloaC tsa toaaatcaf co caa utla toacttcos toli  esoslfla  Ctdacc t tlaCc 

cstaCdosuas osasiotf taf Caosc tlstolc tossaacC.  

 os soict a uatCosauaacC  la oCa:  

● )eo: t fl lcti soicuacas dos ts soict a,  

 

● )oo: t fl lcti soicuacas dos )s soict a,  

 

● t soicuacas taf tuuacas co uatCosa eslutsc soict a taf tossaac od caa caCc 

cstaCdosuas  

 



gggiFiFiFuv3I1.Irun.s.dreI:  

 saasa tsa clo cceaC od soict a flslfasC la caa ite:  

● t ttettlclsa soict a flslfas dos uatCosla  ts soict a nlafoCcslti dsaeoaatc,n  

 

● t saClCclsa soict a flslfas dos uatCosla  )s soict a  

 

gggiFiFiFuseu1rI1ue.eo .1:  

 saa al a-soict a ts  aaastcosC tc lafoCcslti dsaeoaatc tsa oCaf dos:  

● nl a-soict a ts caCcla  od eolas cstaCdosuasC,  

 

● eoeeicla  al a-soict a cstaCdosuasC dos )s satcldlasC  oCtliitcla  tlstolc 

 aaastcosC  taf lueoiCa  aaastcosC.  

 

 

 

 

 

 

 

 

 

 

 

1.I erugggiF: CaolC caa ts caCc tlstolc utfa la caa ite  taf  l osa lll.3 CaolC caa 

Cacoe eolic la caa nl a Ioict a yteostcosc  

 

iaaogeGnGnsenaG an nareOol nGeOaoOnn  

 

 



 

 

 

 

 

 

 

 
 

 

 

 

 

 

CCCo oa renerinen laononsaGea lnineri laCeOol nGeO 

gggiFiFu1rI1unrIoe.a1.3.:  

la calC a easluaac  la caCcaf clo cceaC od aiatcsltti laCoitcosC dsou utac tstliteia la 

caa iteostcosc. saa dlsCc laCoitcos atC t Ccsaa ca od FFFurv ,taf caa Catoaf oaa atC t 

Ccsaa ca od FFurv .saa caCc ltC foaa co oeCassa taf touetsa caa clo laCoitcosC.  

gggiFiFug.I I.13eugn.IrI:  

uuuuuuuuuuuuuuu 

 

 



 

 

 

 

 

 

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu1.I erugggiFu: laCoitcos llca 120 nI  

  

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                  u1.I erugggiF: laCoitcos llca 60 nI  

 

 

CCCotoaon enaG an na renerinen:aesenapa enaesenauaIGenrnrGeO 



FiFulxare.nr.1.Iue3.d.1.3.I:  

tc caa ea laala  od caa caCc ,la oCaf clo flddasaac cceaC od laCoitcos CacoeC :1marus 

taf 1maruu .otta ccea ltC caCcaf oafas Ceatldlt aaslsoauaacti toaflcloaC.  

● 1marus:  

 

○ saueastcosa D1 = n27.4s  

 

○ noulflcc Dh = n43u  

 

○ lsaCCosa Da = n1001 alt  

 

○ nemuo3.d.1.3.:  

 140 nI llcaooc ditCaosas  

 

○ er1uo3.d.1.3.:  

 140 nI llcaooc ditCaosas  

 

 

 

 

 

 

 

 

 

 

 

 

 



                                 u1.I erugggiF: teeatstata liioCcstcla  a easluaac t  

 

 

 

● 1maruu:  

 

○ saueastcosa D1 = n27.6s  

 

○ noulflcc Dh = n43u  

 

○ lsaCCosa Da = n1001 alt  

 

○ nemuo3.d.1.3.:  

 140 nI llcaooc ditCaosas  

 

○ er1uo3.d.1.3.:  

 98.44 nI llca etsclti flCtats a  

 140 nI llcaooc ditCaosas  

 ltsclti flCtats a Cctscaf oa caa Cosdtta taf    toaclaoaf  

 

 

 

 

 

 

 

 

 

 

uuuuuuuu1.I erugggiF:liioCcstcloa Caolla  aol co toaaatc ta aiatcsltti llsa co ta 

laCoitcos.  



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                     u1.I erugggiF: teeatstata liioCcstcla  a easluaac a  

 

 

 

 



 

CCCoioa n e tnaIoeenenaln Ooeninen 

 

gggiFiFunIIres.1.3.Iu3.u1hrug.I I.13eu1maruF 

 

gggiFiFiFueIr..u..dunemuc ef.oru  

la calC ttCa  caa laCoitcos lC tiata taf toueiacaic fsc. saa caCc ltC foaa co 

uatCosa iatnt a tossaac.  

  

● sr.I ernr.1I:  

 

                         ecCe  e y Dnd a naelC  

                                       →  
  5 o   1.6  At  

  12 o   1.1 At  

  15 o    4.71 At  

  12 o    6.56 At  

  15 o    12  At  

  12 o   14 At  

1.IIrugggiFu:oatCosauaacC taf saCoicC dos t tiata taf fsc Cosdtta  
 

● se.ah:  

 

 



 

 

 

 

 

 

 

uuuuuFursuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuFFurs  

 

 

 

 

 

 

 

uuuuuuFFrsuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuFFurs  

 

1.I erugggiF:uostea od tiata taf fsc Cosdtta uatCosauaacC oa t fl lcti oCtliioCtoea  

 

 

 

gggiFiFiFuer1uc ef.orun.Imu  

saa laCoitcos Cosdtta ltC Cestcaf llca ltcas oaic  llca ao foCc os uof.  

  



● sr.I ernr.1I:  

  

                            yCn a naelC   cd  

                                       →  
5 o  1.91 At  

12 o  1.18 At  

15 o  4.88 At  

12 o  7.11 At  

15 o  11 At  

12 o  16 At  

 
                1.IIrugggiFu:oatCosauaacC taf saCoicC dos t lac Cosdtta oaic  

● se.ah 

 

 

 

 

 

 

 

uuuuuFursuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuFFurs  

 

 



 

 

 

 

 

uuuuuuFFrsuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuFFurs  

 

uuuuu1.I erugggiFu:ostea od lac Cosdtta oaic uatCosauaacC oa t fl lcti oCtliioCtoea  

 

gggiFiFiFul3II 1rdue.1hus dun.Imu  

saa Cosdtta ltC tosasaf llca fsc uof  llcaooc tffla  ltcas.  

 

● sr.I ernr.1I:  

 

 

 

 

 

 

 

                         ylcc nCy htnw d y   cd  

                                      →  



5 o  1.8 At  

12 o  1.14 At  

15 o  5.11 At  

12 o  8.8 At  

15 o  12.4 At  

12 o  11.8 At  

 
             1.IIrugggiFu:oatCosauaacC taf saCoicC dos t loiiocaf llca oof daic  

 

● se.ah:  

 

 

 

 

 

 

 

 

uuuuuFursuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuFFurs  

 

 

 

 

 



 

 

uuuuu 

uuuuuuFFrsuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuFFurs  

 

1.I erugggiFFu:ostea od loiiocaf llca oof daic uatCosauaacC oa t fl lcti 

oCtliioCtoea 

 

gggiFiFiFul3II 1rdue.1hus du..due.1reu  

la calC ttCa  caa Cosdtta atf t ul  od uof taf ltcas co Cluoitca atsf toaflcloaC.  

  

● sr.I ernr.1I:  

 

 

 

 

                         ylcc nCy htnw d y e y yenCn  

                                       →  
5 o  1.91 At  

12 o  1.18 At  

15 o  5.11 At  

12 o  8.9 At  

15 o  12.6 At  

12 o  11 At  



 
1.IIrugggiFu:oatCosauaacC taf saCoicC dos t loiiocaf llca oof taf  tcas  

● se.ah:  

 

u

 

 

 

 

 

uuuuuFursuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuFFurs  

 

 

 

 

 

 

 

uuuuu  

uuuuuuFFrsuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuFFurs  

 

 

1.I erugggiFFu:ostea od loiiocaf llca oof taf  tcas uatCosauaacC oa t fl lcti 

oCtliioCtoea 



gggiFiFunIIres.1.3.Iu3.u1hrug.I I.13eu1maruF 

FiFiFueIr..u..dunemuc ef.or  

 

● sr.I ernr.1I:  

 

                         ecCe  e y Dnd a naelC  

                                      →  
5 o  1.16 At  

12 o  4.14 At  

15 o  6.8 At  

12 o  12.4 At  

15 o  11 At  

12 o  11 At  

uuuuuuuuuuuuuuuuuuuuu 

uuuuuuuuuuuuuuuuuuu1.IIrugggiFu:oatCosauaacC taf saCoicC dos t siata taf )sc eosdtta  

● se.ah:  

 

 

u

 

 

 



 

 

uuuuuFursuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuFFurs  

 

 

 

 

 

 

 

uuuuu 

uuuuuuFFrsuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuFFurs  

 

1.I erugggiFFu:ostea od tiata taf fsc Cosdtta uatCosauaacC oa t fl lcti 

oCtliioCtoea 

 

 

 

 

gggiFiFiFuer1uc ef.orun.Im 

 

● sr.I ernr.1I:  

 



                               yCn a naelC   cd  

                                         →  
5 o  1.71 At  

12 o  5.1 At  

15 o  9.6 At  

12 o  11.6 At  

15 o  15.1 At  

12 o  19.1 At  

uuuuuuuuuuuuuuuuuuuuuuuu1.IIrugggiFu:oatCosauaacC taf saCoicC dos t  ac eosdtta daic  

● se.ah:  

 

 

u

 

 

 

 

 

uuuuuFursuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuFFurs  

 

 

 



 

 

 

 

uuuuu 

 

 

 

uuuuuuFFrsuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuFFurs  

 

1.I erugggiFFu:ostea od lac Cosdtta oaic uatCosauaacC oa t fl lcti oCtliioCtoea  

 

 

gggiFiFiFul3II 1rdue.1hus dun.Im 

 

● sr.I ernr.1I:  

 

 

                         ylcc nCy htnw d y   cd  

                                          →  
5 o  1.11 At  

12 o  4.4 At  



15 o  6.71 At  

12 o  11.1 At  

15 o  19.6 At  

12 o  16.8 At  

 

uuuuuuuuuuuuuuuuu1.IIrugggiFu:oatCosauaacC taf saCoicC dos t loiiocaf llca oof daic  

● se.ah:  

 

 

 

u

u

 

 

 

 

 

uuuuuFursuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuFFurs  

 

 

 

 

 



 

uuuuu 

uu 

uuuuFFrsuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuFFurs  

 

1.I erugggiFFu:ostea od loiiocaf llca oof daic uatCosauaacC oa t fl lcti 

oCtliioCtoea 

gggiFiFiFul3II 1rdue.1hus du..due.1re 

 

● sr.I ernr.1I:  

 

 

                         ylcc nCy htnw d y e y yenCn  

                                       →  
5 o  1.88 At  

12 o  5.18 At  

15 o  9.6 At  

12 o  11.6 At  

15 o  17.1 At  

12 o  12 At  

 

uuuuuuuuuuuuuu1.IIrugggiFu:oatCosauaacC taf saCoicC dos t loiiocaf llca oof taf  tcas  

 



 

● se.ah:  

u

u

 

 

 

 

uuuuuFursuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuFFurs  

 

 

 

 

 

 

uuuuu 

uu 

uuuuFFrsuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuFFurs  

 

1.I erugggiFFu:ostea od loiiocaf llca oof taf  tcas uatCosauaacC oa t fl lcti 

oCtliioCtoea 

CCCoooa n e tnaIoeenenaI liol nrGeauGeiol  

               



              𝐼   
𝑉𝑚

𝑅
 

 aasa:  

● e :yatnt a tossaac la uliiltueasaC nutn  

 

● mm :oatCosaf soict a ttsoCC caa saClCcos la uliilsoicC nuIn  

 

● R :maClCctata la oauC DΩn  

 

● la oos a easluaac  m=1000IΩ   Co caa dosuoit eatouaC:  

 

                   𝐼 𝐴𝑚   
𝑉𝑚 𝑚𝑉 

0111
 

salC  stea CaolC caa stsltcloa od iatnt a tossaac llca teeilaf soict a dos eoca 

laCoitcos cceaC nscea 1 taf scea 2D  oafas doos Cosdtta toaflcloaC: tiata taf fsc  

tiata taf lac  eoiiocaf llca uof  taf eoiiocaf llca uof taf ltcas.  

 

 

 

 

 

 

 

 

 

 

 



1.I erugggiFFu:yatnt a sossaac sC. Ioict a dos scea 1 taf scea 2 laCoitcosC oafas 

)lddasaac eosdtta soaflcloaC 

 

CCCoooapeenenrr:aCeOol nGeaooe  inaIGenrnrGeaCi tnO 

salC teeaafl  CaolC tii caa lut aC od caa laCoitcosC oCaf la caa a easluaacC. otta 

lut a saesaCaacC oaa od caa doos Cosdtta toaflcloaC teeilaf co eoca scea t taf scea 

a laCoitcosC:  

● eIr..u..dunemuc ef.or 

 

● eIr..u..duer1uc ef.or 

 

● l3II 1rdue.1hus dun.Im 

 

● l3II 1rdue.1hus du..due.1re  
 

saaCa eaocoC aaie co slCotiic touetsa caa toaflcloa od caa laCoitcos la atta caCc.  

gggiFiFu1marusug.I I.13eugn.IrI  

● 1.I erugggiFFu– scea t: siata taf )sc  
 

● 1.I erugggiFF – scea t: siata taf  ac  
 

● 1.I erugggiFF – scea t: loiiocaf llca oof  
 

● 1.I erugggiFF – scea t: loiiocaf llca oof :  tcas  
 

gggiFiFu1maruuug.I I.13eugn.IrI 

● 1.I erugggiFF – scea a: siata taf )sc  
 

● 1.I erugggiFF – scea a: siata taf  ac  

 

● 1.I erugggiFF – scea a: loiiocaf llca oof  

 

● 1.I erugggiFF – scea a: loiiocaf llca oof :  tcas  

 

 

 



 

 

 

 

 

 

 

 

uuuuuuuuuuu 

uuuuuuuuuuu1.I erugggiFFuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu1.I erugggiFF  

 

 

 

 

 

 

 

 

 

 

uuuu1.I erugggiFFuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu1.I erugggiFF  

 



 

 

 

 

 

 

    

 

      u1.I erugggiFFuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu1.I erugggiFF  

 

 

 

u

u

u

u

u

u

u

u

u

uuuuuuuuuuu1.I erugggiFFuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu1.I erugggiFF  

 

 



 

CCCoooIGeiloOrGe 

la calC tatecas  la sadasaataf caa a easluaacti fasltaC ncaCc tlstolc  act.D taf 

esaCaacaf caa oeastcla  uofai oCaf la caa iteostcosc  tC laii tC caa a easluaacti 

Cacoe taf uofai toadl ostcloa dos atta caCc.  

 a tiCo lacsofotaf flddasaac toactulatcloa uofaiC  Cota tC ltcas taf uof. tdcas 

catc  la oocilaaf caa caCcla  esotafosaC oCaf co uatCosa caa laCoitcloa soict a 

llcaCctaf.  

saaCa toactulatacC lasa caaa teeilaf la stscla  toataacstcloaC taf toafotclslclaC 

co oos satcta oits iteostcosc uofai. sasoo a caaCa caCcC  la tluaf co facasulaa caa 

eaatslos od al a-soict a laCoitcloa.  

 latiic  la esaCaac caa a easluaacti saCoicC oectlaaf taf caals lacasesactcloaC.  

 sou caaCa saCoicC  lc ltC toatiofaf catc atta ccea od toactulatcloa atC lcC ola 

fa saa od luettc. la  aaasti  caa soict a fatsatCaC dos tii cceaC od toactulatcloa tC 

caa toactulatcaf tsat latsatCaC—caoo a calC stsltcloa lC Cil ac. da caa ocaas ataf  

caa llfca od caa toactulatcloa atC t Cl aldlttac addatc  tC calC stsltcloa lC Coffaa taf 

caa utcaslti tta ao ioa as doatcloa tC ta laCoitcos.  

tttosfla  co caa oectlaaf saCoicC  la tta Ctc catc uof taf ltcas toactulatcloa 

eoCa t  satcas slCn oafas uaflou toaflcloaC  Cota tC caa toataacstcloa od flddasaac 

cceaC od eoiiocloa taf caals Cosdtta flCcsleocloa oa caa laCoitcos ntoactulatcloa llfca.n  

 

 

 

 

 

 

 

 

 

onene laIGeiloOrGe 



tc caa aaf od calC eso atc  la Ccoflaf la factli caa eaatslos taf esoeasclaC od 

toueoClca Cliltoaa laCoitcosC oCaf la al a-soict a aaclosnC ,aCeatltiic la tsatC llca 

lafoCcslti os atcosti eoiiocloa. salC ccea od laCoitcos lC t uofasa fasaioeuaac la caa 

dlaif od aiatcsltti laCoitcloa. lc atC utac tfstact aC touetsaf co cstflcloati 

laCoitcosC utfa od  itCC os eostaitla  Cota tC eala  il ac la lal ac  atCc co laCctii  

taf saClCctac co esatnla  os ftut a.  

daa od caa uoCc lueosctac datcosaC od Cliltoaa laCoitcosC lC caals al a saClCctata co 

eoiiocloa. salC lC eattoCa od caals acfsoeaoelt esoeascc  lalta uataC caac tta saeai 

ltcas. salC aaieC esasaac caa dosutcloa od toafotclsa itcasC oa caa Cosdtta  taf 

safotaC caa iatnt a tossaac. tC t saCoic  caa tatata od ditCaosas os aiatcsltti tstC 

eatouaC iolas. saa caCcC tiCo Caolaf catc Cliltoaa laCoitcosC losn laii asaa la eoca 

fsc taf lac eoiiocaf toaflcloaC  lalta utnaC caau t  oof taolta dos atsCa 

aaslsoauaacC.  

)osla  calC losn  la flf eoca a easluaacti taf aouasltti taticClC co uatCosa caa 

iatnt a tossaac taf astiotca caa laCoitcossC easdosutata oafas flddasaac toaflcloaC. 

saa saCoicC toadlsuaf catc Cliltoaa toueoClca laCoitcosC esoslfa  oof Ctdacc taf 

sailtelilcc. salC utnaC caau sasc Colcteia dos al a-soict a teeilttcloaC  aCeatltiic la 

tsatC llca aatsc eoiiocloa os flddltoic latcaas.  

atCaf oa calC Ccofc  la tta Ctc catc Cliltoaa laCoitcosC tsa t Ccsoa  Coiocloa co 

esoeiauC ttoCaf ec aiatcsltti eoiiocloa. saac aaie luesosa caa easdosutata od 

eolas aaclosnC taf safota utlacaatata toCcC.  a satouuaaf toaclaola  saCatsta 

taf fasaioeuaac la calC tsat  aCeatltiic co luesosa caa utcasltiC taf naae caals 

 oof esoeasclaC osas clua.  

 

 

 

 

 

 

 

 

en neneinOaa Geai  enneaC 



 

f1 clatn )autaf. na.f.D.  atc lC uatac ec tsaaet a flCctata la laCoitcos faCl a?  

-laCoitcos-la-flCctata-tsaae-ec-uatac-lC-cceC://eatnfautaf.tou/latca

faCl a/tocu=Coosta=tatc ec.tou 

f2 c ia lsa. na.f.D. siatstata taf tsaaet a flCctataC: moiaC taf ttitoitcloa .

-taf-soiaC-flCctataC-tsaaet a-taf-acceC://dia ete.os /tiatstata

ttitoitcloa/tocu=Coosta=tatc ec.tou 

f3 c ia lsa. na.f.D. siatstata taf tsaaet a flCctataC: moiaC taf ttitoitcloa.  

-taf-soiaC-flCctataC-tsaaet a-taf-acceC://dia ete.os /tiatstata

ttitoitcloa/tocu=Coosta=tatc ec.tou 

f4 c ia lsa. na.f.D. siatstata taf tsaaet a flCctataC: moiaC taf ttitoitcloa.  

-taf-soiaC-flCctataC-tsaaet a-taf-acceC://dia ete.os /tiatstata

ttitoitcloa/tocu=Coosta=tatc ec.tou 

f5 c ia lsa. na.f.D. siatstata taf tsaaet a flCctataC: moiaC taf ttitoitcloa.  

-taf-soiaC-flCctataC-tsaaet a-taf-acceC://dia ete.os /tiatstata

ttitoitcloa/tocu=Coosta=tatc ec.tou 

f6 coiatcsltti4 . na.f.D. sceaC od aiatcsltti laCoitcos – osasaatf laCoitcos.  

/laCoitcos-osasaatf-laCoitcos-aiatcsltti-od-acceC://lll.aiatcsltti4o.tou/cceaC 

f7 coiatcsltti4 . na.f.D. sceaC od aiatcsltti laCoitcos – osasaatf laCoitcos. 

/laCoitcos-osasaatf-laCoitcos-aiatcsltti-od-acceC://lll.aiatcsltti4o.tou/cceaC 

f8 coiatcsltti oa laaasla  lado. na.f.D. oitCC laCoitcosC.  

f9 clooo yeiosa. na.f.D. loicuaslt laCoitcosC la eolas CcCcauC.  

acceC://laaa eiosa.laaa.os /fotouaac/613874 

f10 coiatcsltti4 . na.f.D. oiatcsltti laCoitcosC.  

/laCoitcos-osasaatf-laCoitcos-atcslttiai-od-acceC://lll.aiatcsltti4o.tou/cceaC 

f11 cetlaata)lsatc. n2021D. docfoos laCoitcloa taf eoiiocloa.  

1005074acceC://lll.Ctlaataflsatc.tou/Ctlaata/tscltia/teC/ell/e036054422 

-aa laaasla -acceC://aiatcsltti .oiatcsltti sataaoio c. na.f.D. dsasaatf ilaa laCoitcosC c12f

/eoscti.tou 

f13 coiatcsltti oa laaasla  loscti. na.f.D. los 60383 ectaftsf – laCoitcosC dos osasaatf ilaaC .

/eoscti.tou-aa laaasla -acceC://aiatcsltti 

 

https://peakdemand.com/what-is-meant-by-creep-distance-in-insulator-design/?utm_source=chatgpt.com
https://peakdemand.com/what-is-meant-by-creep-distance-in-insulator-design/?utm_source=chatgpt.com
https://flexpcb.org/clearance-and-creepage-distances-rules-and-calculation/?utm_source=chatgpt.com
https://flexpcb.org/clearance-and-creepage-distances-rules-and-calculation/?utm_source=chatgpt.com
https://flexpcb.org/clearance-and-creepage-distances-rules-and-calculation/?utm_source=chatgpt.com
https://flexpcb.org/clearance-and-creepage-distances-rules-and-calculation/?utm_source=chatgpt.com
https://flexpcb.org/clearance-and-creepage-distances-rules-and-calculation/?utm_source=chatgpt.com
https://flexpcb.org/clearance-and-creepage-distances-rules-and-calculation/?utm_source=chatgpt.com
https://flexpcb.org/clearance-and-creepage-distances-rules-and-calculation/?utm_source=chatgpt.com
https://flexpcb.org/clearance-and-creepage-distances-rules-and-calculation/?utm_source=chatgpt.com
https://www.electrical4u.com/types-of-electrical-insulator-overhead-insulator/
https://www.electrical4u.com/types-of-electrical-insulator-overhead-insulator/
https://www.electrical4u.com/types-of-electrical-insulator-overhead-insulator/
https://www.electrical4u.com/types-of-electrical-insulator-overhead-insulator/
https://www.electrical4u.com/types-of-electrical-insulator-overhead-insulator/
https://ieeexplore.ieee.org/document/613874
https://www.electrical4u.com/types-of-electrical-insulator-overhead-insulator/
https://www.sciencedirect.com/science/article/abs/pii/S0360544221005074
https://electrical-engineering-portal.com/
https://electrical-engineering-portal.com/
https://electrical-engineering-portal.com/


en neneinOaa Geai  enneaCC 

f1  cnasatad  o. ac ti. n2006 .nloiiocloa iasaiC taf ditCaosas stca od laCoitcosC la osasaatf 

ilaaC .lacasatcloati soadasaata oa maaalteia oaas laC taf lolas ootilcc nlsmoloD. 

aasatad.efd-acceC://lll.ltsaee.tou/ltsaee06/256 :macslasaf dsou 

f2 cnasatad  o. ac ti. n2006 .nloiiocloa iasaiC taf ditCaosas stca od laCoitcosC la osasaatf 

ilaaC .lacasatcloati soadasaata oa maaalteia oaas laC taf lolas ootilcc nlsmoloD. 

aasatad.efd-acceC://lll.ltsaee.tou/ltsaee06/256 :macslasaf dsou 

f3 cnoCCtla  o. o.   tsonal  e.  i otoaanla  e. o. n2015 .nsaa oddatcC od etic soactulatcloa 

)aeoClcloa oa nI laCoitcosC  afas oaslsoauaacti ecsaCCaC .macslasaf dsou: 

acceC://lll.saCatsta tca.aac/eoeilttcloa/280713815=saa=oddatcC=od=etic=soactulatcloa=

)aeoClcloa=oa=nI=laCoitcosC= afas=oaslsoauaacti=ecsaCCaC 

f4 cnasatad  o. ac ti. n2006 .nloiiocloa iasaiC taf ditCaosas stca od laCoitcosC la osasaatf 

ilaaC .lacasatcloati soadasaata oa maaalteia oaas laC taf lolas ootilcc nlsmoloD. 

aasatad.efd-acceC://lll.ltsaee.tou/ltsaee06/256 : )lCeoaleia Cos 

f5 cOtcloati laCcsouaacC. D2024 .nloiiocloa )a saa mtcla  dos oiatcsltti oeoleuaac. macslasaf 

-stcla -fa saa-auaacti/22/eoiiocloaacceC://lll.al.tou/aa/Coeeosc/fotouaactcloa/Coeei :dsou

aeoleuaac.acui-aiatcsltti-dos 

 

f6 cOtcloati laCcsouaacC. n2024D. loiiocloa )a saa mtcla  dos oiatcsltti oeoleuaac. macslasaf 

-stcla -fa saa-acceC://lll.al.tou/aa/Coeeosc/fotouaactcloa/Coeeiauaacti/22/eoiiocloa :dsou

aeoleuaac.acui-aiatcsltti-dos 

f7 cOtcloati laCcsouaacC. n2024D. loiiocloa )a saa mtcla  dos oiatcsltti oeoleuaac. macslasaf 

-stcla -fa saa-acceC://lll.al.tou/aa/Coeeosc/fotouaactcloa/Coeeiauaacti/22/eoiiocloa :dsou

aeoleuaac.acui-aiatcsltti-dos 

f8 cOtcloati laCcsouaacC. n2024D. loiiocloa )a saa mtcla  dos oiatcsltti oeoleuaac. macslasaf 

-stcla -fa saa-otouaactcloa/Coeeiauaacti/22/eoiiocloaacceC://lll.al.tou/aa/Coeeosc/f :dsou

aeoleuaac.acui-aiatcsltti-dos 

f9 caaCCafln  t. n2002 .nyt seetsclcloa fa it eoiiocloa Cos ia toacoosaauaac faC lCoitcaosC 

atoca caaCloa . alsasClce faC etlaataC ac fa it sataaoio la fsdsta. macslasaf dsou: 

efd.oCco.fd/lut aC/toosCaail aa/saaCa=)otcostc=aaCCafln-acceC://lll.oals 

f10 c itdl  e.  ntfl  n.  i dolC  t. n1987 .nmeetsclcloa fa it eoiiocloa Cos iaC lCoitcaosC atoca 

-acceC://lll.oals : alsasClce ltoi etetclas  sooiooCa. macslasaf dsou .caaCloa

oCco.fd/lut aC/toosCaail aa/saaCa=)otcostc=aaCCafln.efd 

f11 ceaflsas n2020 ,nloiiocloa od osasaatf ilaa laCoitcosC.  

-ilaa-osasaatf-od-loiiocloa-toacaac/oeiotfC/eo)ds19114-acceC://lll.Caflsas.tou/le

o)o.efd-laCoitcosC 

f12 cyt osta t laCoitcosC ,laCoitcos eoiocloaC dos )aCasc soaflcloaC.  

/laCoitcosC/faCasclt-acceC://lll.it sta tlaCoitcosC.tou/CoiocloaC  

https://www.icrepq.com/icrepq06/256-hernanz.pdf
https://www.icrepq.com/icrepq06/256-hernanz.pdf
https://www.icrepq.com/icrepq06/256-hernanz.pdf
https://www.icrepq.com/icrepq06/256-hernanz.pdf
https://www.icrepq.com/icrepq06/256-hernanz.pdf
https://www.researchgate.net/publication/280713815_The_Effects_of_Salt_Contamination_Deposition_on_HV_Insulators_Under_Environmental_Stresses
https://www.researchgate.net/publication/280713815_The_Effects_of_Salt_Contamination_Deposition_on_HV_Insulators_Under_Environmental_Stresses
https://www.researchgate.net/publication/280713815_The_Effects_of_Salt_Contamination_Deposition_on_HV_Insulators_Under_Environmental_Stresses
https://www.researchgate.net/publication/280713815_The_Effects_of_Salt_Contamination_Deposition_on_HV_Insulators_Under_Environmental_Stresses
https://www.researchgate.net/publication/280713815_The_Effects_of_Salt_Contamination_Deposition_on_HV_Insulators_Under_Environmental_Stresses
https://www.icrepq.com/icrepq06/256-hernanz.pdf
https://www.ni.com/en/support/documentation/supplemental/22/pollution-degree-rating-for-electrical-equipment.html
https://www.ni.com/en/support/documentation/supplemental/22/pollution-degree-rating-for-electrical-equipment.html
https://www.ni.com/en/support/documentation/supplemental/22/pollution-degree-rating-for-electrical-equipment.html
https://www.ni.com/en/support/documentation/supplemental/22/pollution-degree-rating-for-electrical-equipment.html
https://www.ni.com/en/support/documentation/supplemental/22/pollution-degree-rating-for-electrical-equipment.html
https://www.ni.com/en/support/documentation/supplemental/22/pollution-degree-rating-for-electrical-equipment.html
https://www.ni.com/en/support/documentation/supplemental/22/pollution-degree-rating-for-electrical-equipment.html
https://www.ni.com/en/support/documentation/supplemental/22/pollution-degree-rating-for-electrical-equipment.html
https://www.univ-usto.dz/images/coursenligne/These_Doctorat_Bessedik.pdf
https://www.univ-usto.dz/images/coursenligne/These_Doctorat_Bessedik.pdf
https://www.univ-usto.dz/images/coursenligne/These_Doctorat_Bessedik.pdf
https://www.univ-usto.dz/images/coursenligne/These_Doctorat_Bessedik.pdf
https://www.univ-usto.dz/images/coursenligne/These_Doctorat_Bessedik.pdf
https://www.univ-usto.dz/images/coursenligne/These_Doctorat_Bessedik.pdf
https://www.univ-usto.dz/images/coursenligne/These_Doctorat_Bessedik.pdf
https://www.univ-usto.dz/images/coursenligne/These_Doctorat_Bessedik.pdf
https://www.univ-usto.dz/images/coursenligne/These_Doctorat_Bessedik.pdf
https://www.sediver.com/wp-content/uploads/SEDOC19114-Pollution-of-overhead-line-insulators-EDM.pdf
https://www.sediver.com/wp-content/uploads/SEDOC19114-Pollution-of-overhead-line-insulators-EDM.pdf
https://www.lagranjainsulators.com/solutions-insulators/desertic/


f13 coitC ol stiafoalta  alsasClcc ,ecofc od lsatlelctcloa taf  laf oa laCoitcosC.  

acceC://saCatstaoailaa. to.tt.on/dliaC/55523606/t=ecofc=od=caa=siataCla =oddatc=od=lsatl

ctcloa=taf= laf=oa=loiiocaf=docfoos=nl a=Ioict a=oitCC=ste=taf=lla=laCoi.efdel 

f14 co)ll n2020 ,n)sc taf  ac loiiocloa od docfoos laCoitcosC.  

4064/16/13/1073-acceC://lll.ufel.tou/1996   

f15 cOsal D2022 ,noaslsoauaacti loiiocloa Oats lafoCcslti tsatC.  

/acceC://lll.atel.aiu.ala. os/eut/tscltiaC/los8839874   

f16 ceaflsas n2018 ,nmaslal od eliltoaa sotcaf laCoitcosC.  

-d -lotme-20-d -o moIl-toacaac/oeiotfC/eo)ds18109-acceC://lll.Caflsas.tou/le

 loy).efd-sno-lO-lOe ytsdme-sdtso)-elylsdOo 

-acceC://lll.Caflsas.tou/le .eaflsas n2020D  loiiocloa od osasaatf ilaa laCoitcosC c17f

o)o.efd-laCoitcosC-ilaa-osasaatf-od-loiiocloa-toacaac/oeiotfC/eo)ds19114 

f18 cyt osta t laCoitcosC  laCoitcos eoiocloaC dos )aCasc soaflcloaC.  

 /laCoitcosC/faCasclt-acceC://lll.it sta tlaCoitcosC.tou/CoiocloaC 

f19 coitC ol stiafoalta  alsasClcc  ecofc od lsatlelctcloa taf  laf oa laCoitcosC.  

acceC://saCatstaoailaa. to.tt.on/dliaC/55523606/t=ecofc=od=caa=siataCla =oddatc=od=lsatl

elctcloa=taf= laf=oa=loiiocaf=docfoos=nl a=Ioict a=oitCC=ste=taf=lla=laCoi.efd 

f20 co)ll n2020D  )sc taf  ac loiiocloa od docfoos laCoitcosC.  

 4064/16/13/1073-acceC://lll.ufel.tou/1996 

f21 cOsal n2022D  oaslsoauaacti loiiocloa Oats lafoCcslti tsatC.  

 /acceC://lll.atel.aiu.ala. os/eut/tscltiaC/los8839874 

f22 ceaflsas n2018D  maslal od eliltoaa sotcaf laCoitcosC.  

-d -lotme-20-d -moIlo -toacaac/oeiotfC/eo)ds18109-acceC://lll.Caflsas.tou/le

 loy).efd-sno-lO-lOe ytsdme-sdtso)-elylsdOo 

f23 caaaseootaa  o. n2014D  loiiocloa faC lCoitcaosC ac uecaofaC fa flt aoCclt.  

acceC://lll.caaCaC.ds/2014omoOl059.efd  

f24 co)  mi) n2020D  yaC addacC faC toaflcloaC tilutcleoaC a cs uaC Cos iaC il aaC 

eiatcsleoaC.  

-tilutcleoaC-toaflcloaC-acceC://afd.ds/ClcaC/fadtoic/dliaC/toacaao=afd/ttcotilcaC/addacC

a csauaC.efd 

f25 csoslts n2023D  loiiocloa Casaslcc tCCaCCuaac dos eolas aaclosnC.  

-eolas-tCCaCCuaac-Casaslcc-toacaac/oeiotfC/2023/02/eoiiocloa-acceC://lll.tacltc.ds/le

aaclosnC.efd 

f26 clooo n2022D  oatCosla  loiiocloa easaslcc oa nl a Ioict a oeoleuaac.  

acceC://laaa eiosa.laaa.os /fotouaac/9865741 

f27 cmaCatstaotca n2020D  loiiocloa easaslcc taf laCoitcos ooalcosla .  

 acceC://lll.saCatsta tca.aac/eoeilttcloa/339210799 

https://researchonline.gcu.ac.uk/files/55523606/A_Study_of_the_Cleansing_Effect_of_Precipitation_and_Wind_on_Polluted_Outdoor_High_Voltage_Glass_Cap_and_Pin_Insul.pdf
https://researchonline.gcu.ac.uk/files/55523606/A_Study_of_the_Cleansing_Effect_of_Precipitation_and_Wind_on_Polluted_Outdoor_High_Voltage_Glass_Cap_and_Pin_Insul.pdf
https://www.mdpi.com/1996-1073/13/16/4064
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8839874/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8839874/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8839874/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8839874/
https://www.sediver.com/wp-content/uploads/SEDOC18109-REVIEW-OF-20-YEARS-OF-SILICONE-COATED-INSULATORS-IN-THE-FIELD.pdf
https://www.sediver.com/wp-content/uploads/SEDOC18109-REVIEW-OF-20-YEARS-OF-SILICONE-COATED-INSULATORS-IN-THE-FIELD.pdf
https://www.sediver.com/wp-content/uploads/SEDOC19114-Pollution-of-overhead-line-insulators-EDM.pdf
https://www.sediver.com/wp-content/uploads/SEDOC19114-Pollution-of-overhead-line-insulators-EDM.pdf
https://www.sediver.com/wp-content/uploads/SEDOC19114-Pollution-of-overhead-line-insulators-EDM.pdf
https://www.sediver.com/wp-content/uploads/SEDOC19114-Pollution-of-overhead-line-insulators-EDM.pdf
https://www.sediver.com/wp-content/uploads/SEDOC19114-Pollution-of-overhead-line-insulators-EDM.pdf
https://www.lagranjainsulators.com/solutions-insulators/desertic/
https://www.lagranjainsulators.com/solutions-insulators/desertic/
https://researchonline.gcu.ac.uk/files/55523606/A_Study_of_the_Cleansing_Effect_of_Precipitation_and_Wind_on_Polluted_Outdoor_High_Voltage_Glass_Cap_and_Pin_Insul.pdf
https://researchonline.gcu.ac.uk/files/55523606/A_Study_of_the_Cleansing_Effect_of_Precipitation_and_Wind_on_Polluted_Outdoor_High_Voltage_Glass_Cap_and_Pin_Insul.pdf
https://www.mdpi.com/1996-1073/13/16/4064
https://www.mdpi.com/1996-1073/13/16/4064
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8839874/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8839874/
https://www.sediver.com/wp-content/uploads/SEDOC18109-REVIEW-OF-20-YEARS-OF-SILICONE-COATED-INSULATORS-IN-THE-FIELD.pdf
https://www.sediver.com/wp-content/uploads/SEDOC18109-REVIEW-OF-20-YEARS-OF-SILICONE-COATED-INSULATORS-IN-THE-FIELD.pdf
https://www.theses.fr/2014GRENI059.pdf
https://edf.fr/sites/default/files/contenu_edf/actualites/effets-conditions-climatiques-extremes.pdf
https://edf.fr/sites/default/files/contenu_edf/actualites/effets-conditions-climatiques-extremes.pdf
https://www.cetiat.fr/wp-content/uploads/2023/02/pollution-severity-assessment-power-networks.pdf
https://www.cetiat.fr/wp-content/uploads/2023/02/pollution-severity-assessment-power-networks.pdf
https://ieeexplore.ieee.org/document/9865741
https://www.researchgate.net/publication/339210799
https://www.researchgate.net/publication/339210799


f28 cetlaata)lsatc. n2017D. tCCaCCuaac od toactulatcloa ditCaosas easdosutata od 

laCoitcosC oCla  tscldltlti eoiiocloa caCcC. macslasaf dsou: 

flsatc.tou/Ctlaata/tscltia/teC/ell/e0378779617312061acceC://lll.Ctlaata 

f29 cOtcloati laCcsouaacC. n2024D. loiiocloa )a saa mtcla  dos oiatcsltti oeoleuaac. 

-ouaactcloa/Coeeiauaacti/22/eoiiocloaacceC://lll.al.tou/aa/Coeeosc/fot :macslasaf dsou

aeoleuaac.acui-aiatcsltti-dos-stcla -fa saa 

f30 cmaCatsta lso saCC od eaid-siatala   tacl-ltla   taf t la  saCc sataaoio c od 

1224/8/12/6412-acceC://lll.ufel.tou/2079 :soueoClca laCoitcosC. macslasaf dsou 

f31 c)a stftcloa taf ectelilcc od loicuaslt nl a-Ioict a laCoitcosC taf lsafltcloa od saals 

easslta ylda casoo a oaslsoauaacti taf tttaiastcaf t la  lsotaCCaC. macslasaf dsou: 

acceC://eoeC.ttC.os /fol/doii/10.1021/ttCoua t.8e01560 

f32 cmaslal od t la  ostiotcloa oacaofC dos eliltoaa moeeas soueoClca laCoitcosC. 

acceC://aosoeaeut.os /tscltia/oo)/36904381 :macslasaf dsou 

f33 c15 nceocaaClC maCeoaCleia dos caa t la  od soueoClca laCoitcosC. macslasaf dsou: 

-od-t la -caa-dos-saCeoaCleia-aceocaaClC-eoscti.tou/15-aa laaasla -acceC://aiatcsltti

laCoitcosC-toueoClca 

-acceC://lll.a :tCCaCCuaac od  laif t af soueoClca laCoitcosC. macslasaf dsou c34f

-toueoClca-t af-dlaif-od-tCCaCCuaac-410-eoeilttcloaC/factli/lCa2017/tl sa.os 

laCoitcosC.acui 

 

f35 cOtcloati laCcsouaacC. n2024D. loiiocloa )a saa mtcla  dos oiatcsltti oeoleuaac. 

-oiiocloaacceC://lll.al.tou/aa/Coeeosc/fotouaactcloa/Coeeiauaacti/22/e :macslasaf dsou

aeoleuaac.acui-aiatcsltti-dos-stcla -fa saa 

f36 cetlaata)lsatc. n2017D. tCCaCCuaac od toactulatcloa ditCaosas easdosutata od 

laCoitcosC oCla  tscldltlti eoiiocloa caCcC. macslasaf dsou: 

acceC://lll.Ctlaataflsatc.tou/Ctlaata/tscltia/teC/ell/e0378779617312061 

f37 co)ll. n2021D. oofaiila  eosdtta oiatcslt )lCtats a lsoet tcloa oa loiiocaf laCoitcosC. 

o)ll6653/20/14/1073-acceC://lll.ufel.tou/1996 :macslasaf dsou 

f38 cmaCatstaotca. n2022D. oddatc od loiiocloa oa laCoitcosC la nl a Ioict a sstaCulCCloa 

ylaa. macslasaf dsou: 

C=la=acceC://lll.saCatsta tca.aac/eoeilttcloa/365330952=oddatc=od=loiiocloa=oa=laCoitcos

nl a=Ioict a=sstaCulCCloa=ylaa 

f39 ceaflsas. n2022D. loiiocloa od dsasaatf ylaa laCoitcosC. macslasaf dsou :

-osasaatf-od-loiiocloa-toacaac/oeiotfC/eo)ds19114-le/acceC://lll.Caflsas.tou

o)o.efd-laCoitcosC-ilaa 

 f40 clOom. n2023D. eaiatcla  laCoitcosC dos loiiocaf oaslsoauaacC: t  clilcc 

-eoiiocaf-dos-laCoitcosC-acceC://lll.laus.tou/Caiatcla  :lasCeatclsa. macslasaf dsou

/easCeatclsa-oclilcc-aaslsoauaacC 

 f41 cetlaata)lsatc. n2024D. ecofc oa loiiocloa lasdosutata od laCoitcosC. macslasaf 

https://www.sciencedirect.com/science/article/abs/pii/S0378779617312061
https://www.sciencedirect.com/science/article/abs/pii/S0378779617312061
https://www.sciencedirect.com/science/article/abs/pii/S0378779617312061
https://www.sciencedirect.com/science/article/abs/pii/S0378779617312061
https://www.ni.com/en/support/documentation/supplemental/22/pollution-degree-rating-for-electrical-equipment.html
https://www.ni.com/en/support/documentation/supplemental/22/pollution-degree-rating-for-electrical-equipment.html
https://www.ni.com/en/support/documentation/supplemental/22/pollution-degree-rating-for-electrical-equipment.html
https://www.ni.com/en/support/documentation/supplemental/22/pollution-degree-rating-for-electrical-equipment.html
https://www.ni.com/en/support/documentation/supplemental/22/pollution-degree-rating-for-electrical-equipment.html
https://www.mdpi.com/2079-6412/12/8/1224
https://www.mdpi.com/2079-6412/12/8/1224
https://www.mdpi.com/2079-6412/12/8/1224
https://www.mdpi.com/2079-6412/12/8/1224
https://pubs.acs.org/doi/full/10.1021/acsomega.8b01560
https://pubs.acs.org/doi/full/10.1021/acsomega.8b01560
https://pubs.acs.org/doi/full/10.1021/acsomega.8b01560
https://pubs.acs.org/doi/full/10.1021/acsomega.8b01560
https://pubs.acs.org/doi/full/10.1021/acsomega.8b01560
https://europepmc.org/article/MED/36904381
https://europepmc.org/article/MED/36904381
https://europepmc.org/article/MED/36904381
https://europepmc.org/article/MED/36904381
https://electrical-engineering-portal.com/15-hypothesis-responsible-for-the-aging-of-composite-insulators
https://electrical-engineering-portal.com/15-hypothesis-responsible-for-the-aging-of-composite-insulators
https://electrical-engineering-portal.com/15-hypothesis-responsible-for-the-aging-of-composite-insulators
https://electrical-engineering-portal.com/15-hypothesis-responsible-for-the-aging-of-composite-insulators
https://electrical-engineering-portal.com/15-hypothesis-responsible-for-the-aging-of-composite-insulators
https://www.e-cigre.org/publications/detail/ish2017-410-assessment-of-field-aged-composite-insulators.html
https://www.e-cigre.org/publications/detail/ish2017-410-assessment-of-field-aged-composite-insulators.html
https://www.e-cigre.org/publications/detail/ish2017-410-assessment-of-field-aged-composite-insulators.html
https://www.e-cigre.org/publications/detail/ish2017-410-assessment-of-field-aged-composite-insulators.html
https://www.e-cigre.org/publications/detail/ish2017-410-assessment-of-field-aged-composite-insulators.html
https://www.e-cigre.org/publications/detail/ish2017-410-assessment-of-field-aged-composite-insulators.html
https://www.ni.com/en/support/documentation/supplemental/22/pollution-degree-rating-for-electrical-equipment.html
https://www.ni.com/en/support/documentation/supplemental/22/pollution-degree-rating-for-electrical-equipment.html
https://www.ni.com/en/support/documentation/supplemental/22/pollution-degree-rating-for-electrical-equipment.html
https://www.ni.com/en/support/documentation/supplemental/22/pollution-degree-rating-for-electrical-equipment.html
https://www.ni.com/en/support/documentation/supplemental/22/pollution-degree-rating-for-electrical-equipment.html
https://www.sciencedirect.com/science/article/abs/pii/S0378779617312061
https://www.sciencedirect.com/science/article/abs/pii/S0378779617312061
https://www.sciencedirect.com/science/article/abs/pii/S0378779617312061
https://www.sciencedirect.com/science/article/abs/pii/S0378779617312061
https://www.sciencedirect.com/science/article/abs/pii/S0378779617312061
https://www.mdpi.com/1996-1073/14/20/6653?utm_source=chatgpt.com
https://www.mdpi.com/1996-1073/14/20/6653
https://www.mdpi.com/1996-1073/14/20/6653
https://www.mdpi.com/1996-1073/14/20/6653
https://www.mdpi.com/1996-1073/14/20/6653
https://www.mdpi.com/1996-1073/14/20/6653
https://www.researchgate.net/publication/365330952_Effect_of_Pollution_on_Insulators_in_High_Voltage_Transmission_Line
https://www.researchgate.net/publication/365330952_Effect_of_Pollution_on_Insulators_in_High_Voltage_Transmission_Line
https://www.researchgate.net/publication/365330952_Effect_of_Pollution_on_Insulators_in_High_Voltage_Transmission_Line
https://www.researchgate.net/publication/365330952_Effect_of_Pollution_on_Insulators_in_High_Voltage_Transmission_Line
https://www.researchgate.net/publication/365330952_Effect_of_Pollution_on_Insulators_in_High_Voltage_Transmission_Line
https://www.sediver.com/wp-content/uploads/SEDOC19114-Pollution-of-overhead-line-insulators-EDM.pdf
https://www.sediver.com/wp-content/uploads/SEDOC19114-Pollution-of-overhead-line-insulators-EDM.pdf
https://www.inmr.com/selecting-insulators-for-polluted-environments-utility-perspective/
https://www.inmr.com/selecting-insulators-for-polluted-environments-utility-perspective/


acceC://lll.Ctlaataflsatc.tou/Ctlaata/tscltia/teC/ell/e0378779623007435 :dsou 

 f42 cOtcosa. n2022D. )sc ataf tstla  oatatalCuC la loiiocaf laCoitcosC. macslasaf 

 -17792-022-acceC://lll.atcosa.tou/tscltiaC/C41598 :dsou 

 f43 cOtcloati laCcsouaacC. n2024D. loiiocloa )a saa mtcla  dos oiatcsltti oeoleuaac. 

macslasaf dsou: 

-fa saa-acceC://lll.al.tou/aa/Coeeosc/fotouaactcloa/Coeeiauaacti/22/eoiiocloa

aeoleuaac.acui-aiatcsltti-dos-stcla  

f44 coiatcsltti oa laaasla  lado. n2023D. laCoitcos loiiocloa saCcla  oacaofC. macslasaf dsou :

uacaofC-caCcla -eoiiocloa-acceC://lll.aiatcslttiaa laaasla lado.tou/laCoitcos 

 f45 clolas oslf laCl acC. n2022.n docfoos loiiocloa saCcla  od laCoitcosC. macslasaf dsou :

caCcC-eoiiocloa-acceC://lll.eolas slflaCl acC.os /atcosti 

 f46 cnl a Ioict a yte maeoscC. n2024D. tscldltlti loiiocloa oacaofC dos laCoitcosC. macslasaf 

caCcC-eoiiocloa-acceC://lll.ascaCcla iteC.tou/tscldltlti :dsou 

 f47 clos ectaftsfC. n2023D. eoilf ytcas loiiocloa saCc oacaof. macslasaf dsou :

uacaof-itcas-acceC://lll.lat.ta/CctaftsfC/Coilf 

 f48 cOtcloati laCcsouaacC. n2024D. loiiocloa )a saa mtcla  dos oiatcsltti oeoleuaac. 

-aactcloa/Coeeiauaacti/22/eoiiocloaacceC://lll.al.tou/aa/Coeeosc/fotou :macslasaf dsou

aeoleuaac.acui-aiatcsltti-dos-stcla -fa saa 

 

 

https://www.sciencedirect.com/science/article/abs/pii/S0378779623007435
https://www.sciencedirect.com/science/article/abs/pii/S0378779623007435
https://www.sciencedirect.com/science/article/abs/pii/S0378779623007435
https://www.sciencedirect.com/science/article/abs/pii/S0378779623007435
https://www.sciencedirect.com/science/article/abs/pii/S0378779623007435
https://www.sciencedirect.com/science/article/abs/pii/S0378779623007435
https://www.nature.com/articles/s41598-022-17792-x
https://www.nature.com/articles/s41598-022-17792-x
https://www.nature.com/articles/s41598-022-17792-x
https://www.nature.com/articles/s41598-022-17792-x
https://www.nature.com/articles/s41598-022-17792-x
https://www.nature.com/articles/s41598-022-17792-x
https://www.ni.com/en/support/documentation/supplemental/22/pollution-degree-rating-for-electrical-equipment.html
https://www.ni.com/en/support/documentation/supplemental/22/pollution-degree-rating-for-electrical-equipment.html
https://www.ni.com/en/support/documentation/supplemental/22/pollution-degree-rating-for-electrical-equipment.html
https://www.ni.com/en/support/documentation/supplemental/22/pollution-degree-rating-for-electrical-equipment.html
https://www.ni.com/en/support/documentation/supplemental/22/pollution-degree-rating-for-electrical-equipment.html
https://www.electricalengineeringinfo.com/insulator-pollution-testing-methods
https://www.powergridinsights.org/natural-pollution-tests
https://www.hvtestinglabs.com/artificial-pollution-tests
https://www.iec.ch/standards/solid-layer-method
https://www.ni.com/en/support/documentation/supplemental/22/pollution-degree-rating-for-electrical-equipment.html
https://www.ni.com/en/support/documentation/supplemental/22/pollution-degree-rating-for-electrical-equipment.html
https://www.ni.com/en/support/documentation/supplemental/22/pollution-degree-rating-for-electrical-equipment.html
https://www.ni.com/en/support/documentation/supplemental/22/pollution-degree-rating-for-electrical-equipment.html
https://www.ni.com/en/support/documentation/supplemental/22/pollution-degree-rating-for-electrical-equipment.html

