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Kawyune nopyxe

o [lamerna Opojuna omoryhasajy mogatke 3a KOHTporry 1 MoHuTopuHT HH Mpexa
e [lamerna Opojuna Mory omoryhurtu anapme o npexkuanma Ha HH Mpexn y peaaHom BpeMeHy
e [lomamu y peanroMm BpeMeHy he omoryhutn qaby ONTUMHU3AIH]Y TIpolieca JETeKIHje IPeKuaa

Kpamak cadporcaj

Onepamopu oucmpubymusnoe cucmema (OC) cyouasajy ce ca paznum uzazoeuma y HUCKOHANOHCKUM
(HH) mpedicama, xoju pesyimupajy nenpeogudmusum eapujayujama onmepehersa u Hanoua. /la ou umao
damuncko npaherwe HH mpexca, O/C mopa oueumanuzoeamu HH mpedice yeoherem namemuux opojuia.
Ilamemna bpojuna cy kwyuna 3a HH mpeoice jep omozyhasajy npaherse u KOHmMpony pasnuyumux 6e1uyuna u
@yuryuja nonym Hanona, cmpyje, cnaece, nompowrse, arapma umo. [lavemna opojuna cy cee nanpeonuja u
oanac moey npyjxcamu nooamke y ckopo peannom spemeny. Taxeu nooayu omozyhasajy O/ C-y oa omxpuje
pazauuume dozahaje na HH mpedicu, kao wmo cy npekuou, npeonmepehersa, neypagnomegcenocm @asa u
ciuyno. Iloped moea, y3 KOMYHUKAyujy y pearHom epemeny nymem namemuux Opojura, OHC modxnce
ocuzypamu KOHmMuHyumem npoyecad.

Osaj pao npedcmasma uoenmugpuxayujy gasa u npexuda y HH mpesicama na ocnogy nooamaxa y éesu
ca dozalajuma xoje pecucmpyjy namemua opojuna. Ouexusanu OONPUHOCU paoa cy:.

*  nogeszusare dozalaja uz nooamaxka namemuux 6pojuna ca do2ahajuma yK/byuerd U UCK/bYUerbd KaKo
Ou ce ymepounu jeOuncmeenu npekuou 3a U36eumasarse,

*  moeyhnocm udenmugurayuje ¢hpaza 3a KOPUCHUKE A JeOHOPDAZHUM NPUKBYUKOM Kopuuihiervem
uHgopmayuja o npekuouma y Hanajary,

*  xopuwherve ungopmayuja u3 namemuux 6pojuna y pearHom epemeny u UCRUmuearse noy30anocmu
KOMYHUKayuje npu azpe2uparsy nooamaxa o npexuouma na HH mpesicama.

Kavyune peuu

Ausapmu, Opojuna, norahaju, nnenrnduxanuja gpaza, HH mpesxe, npexunan
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J. Jasuaosuh, /1. LpHoja, C. laBunos, Unentudukanuja gasa u npexkua y HICKOHANOHCKHM Mpekama
HA OCHOBY I0JaTaKa 0 JoraajuMa perucTpoBaHNUM y NaMETHHM OpojuInMa

1. YBOJ

[TamerHa Opojuia ca CBUM AOCTYITHHM IOJanuMa M
naMeTHUM  (QyHKOMjamMa BOAe JAWTHUTAIM3ALN]Y Y
auckonamnonckum (HH) mpesxama. TTametna Gpojuna Mory
JOHETH BEJIHKY BPEIHOCT ONEpaTOpUMa JTUCTPHOYTHBHOT
cuctema (OJIC) u KpajibM KOPHCHHIIMMA. Y TaHAllbe
Bpeme, maMmeTHa Opojmia ce kopucre 3a mpaheme HH
Mpeka, YKJbYydyjyhH OTKpHBame OJACTyNama HaloHa,
NpEeKHIa MPEXHUX JINHUja, TPelIaka, Kao U TeXHUYKUX U
HETEXHUYKUX ryourtaka utia., [1]. Ilamerna Gpojuna cy
Hamm cenzopu 'y HH mpexu, a muxoBo kopuniheme Ham
omoryhasa J1a npoueHuMo BuTanHe Bapujadiae HH mpexe,
Kao WTO Cy HamoHu M cHara. Enextpo JbyOseana . a.
CBaKOJHEBHO IPUKYIJba MMOJATKE ca MaMEeTHUX Opojuia y
MepHOM neHTpy. Ca BehimHe qurutaiHux Opojuia nojaanu
ce MPUKYIUBAjy jeIHOM IHEBHO, a Ca HEKHX NaMETHUX
Opojuia ToJanM ce MPHUKYIUba)y TOTOBO Yy pPEaTHOM
BpeMeHy IyTeM Tauka-tauka (point-to-point, P2P)
KOMYHHKaIlije MOOMmIHe Mpexe. M3BeneHa Mepema ce
NPUKYIUBA]y, AHATU3UPAjy U KOPHUCTE Y PA3IMYHUTE CBpPXE.
OcHOBHa CBpxa je H3pauyHaBame [MOTPOLIbE U
TeHepUCcaHe CHare, JOK ce JPYrH METPUYKU I0Janu
KOpUCTE 32 KBaJIUTET CHa0JieBama  EJICKTPUYHOM
edeprujom, [2]. 3a mouuropunr HH Mpexe Ha HEKUM 011
TpaHC(OPMATOPCKMX CTAHHMIA TPEHYTHO C€ KOPUCTE
amapmu  u  peructpoBanu gorahaju. orahaju cy
HCTOPH]CKHA TTOJIAIN KOjH CE€ KOPHCTE 32 HACHTU(DUKAIH]Y
¢a3a u koHTpOITy MHIKACHaTa y HH Mpexu koju cy ce Beh
nmecwi. Jorahaju Mory OMTH MOAEJECHH Yy BHIIE TpyIA.
[Horahaju y Be3n ca KBaJHTETOM CIICKTPUYHE CHEprHje
MOTy TMOCIYXHTH 3a Tpyxawke Beher 3am0BoJbCTBa
NOTpOIIayMMa, [OTOTOBO  YKOJNHMKO ce  Jorahaju
aHanu3upajy nomohy BemTauke wuHTEnurenumje, [3].
Anapmu cy wuHpOpManuje y peajHOM BpEMEHY Koje
omoryhaBajy nokanuzauujy mnpekuga y HH wpexu.
Amapmu  omoryhaBajy omThMmu3anMjy —Iporeca Y
oynyhuoctu.  Kopumihemem  amapma  moryhe  je
nerekroBaTn wucmage y HH wmpexu u unbopmauujy
HCKOPHCTHTH 32 00aBEIITEHE¢ CBHUX IOTPOLIaYa KOjH CY
300r mcmaga octanu Oe3 enekTpuuHe eHepruje. Cuctem
KOju Imajse WH(OpMAIHje MOTPOoIIayuMa O WCIaIuMa
nomohy nojataka ca maMeTHUX Opojiiia ¥ anropurama 3a
aHaNM3y THX NojaTaka Beh YCIENIHO KOPHCTE HEKe Of
muctpuOynuja. JemHa TakBa JOUCTpUOyIHMja je W3
CkaHauHAaBHje TIe TaMETHA Opojuiia majby amapMe ycie
HCIaja U Ta UCTa obaBelTema J00ujajy moTporaun, [4].
Jlamme, amapmu omoryhaBajy u Oosbe naedunHHCamE
JIOKaITMje ncnaaa u Bpcty kBapa. Ca amapmuma he yoymyhe
outu Moryhe ayToMaTCKO Kpeupame Hajlora 3a pajg u

CMamuBame JIy)KMHE Tpajarka IPEeKHAa Halajama.
YnorpeboM HOBEe BemITauyke HHTEIUTCHIMje Ouhe
omoryhena ayromaruzanuja Koja ce JaHac UWHH
HEJIOCTYITHOM.

Cepxa OBOT paja je Jia MoJCTaKkHe mpouec kKoju he
oMmoryhutn pasyMmeBame MapaMeTpHu3alije IaMEeTHUX
Opojuia, Kako O ce BUIEIO Kako ce rorahaju akTuBupajy
1 J1a ce OTKPHj€ Aa JIM TIOCTOje MOTyhn ImomManu y BpeMeHy
ox cTpaHe maMmeTHor Opojuma. Ha Taj HaywH,

KOMYHHKaIMja M KBAJIUTET UCIOPYKE Iojaraka MOry ce
npoBeputd W moBesatd ca ADMS-om (Advanced
Distribution ~ Management  System),  akTHBHpaHUM
HHIMIEHTAMA ca norahajumMa KOju Cy ce JOTOIWIA Ha
CTpaHu maMmeTHOr Opojuma. Ha mpumep, WHOHICHT
3a0e/Ie)KeH Ha CPEOIbCHAIIOHCKOM HM3BOLY MOXE Ce
MOTBPAWUTH Joral)ajuMa pErucTpoOBaHUM Yy ITAMETHHM
opojummva Ha HH wmpexu. [orahaju mory Owurtu
IUIAHUpAaHU ¥ HemwlaHupaHu. [logamu W3 mameTHHX
Opojunia oTkpuBajy norahaje xoju cy ce gecwnu y HH
MpEXH U MOTY c€ KOPHCTHTHU 32 KOHTPOIY ¥ MOHUTOPHHT
HH Bonoga.

Y oBOM pany mpeacTaBjhaMoO IOBe3WBame jaorahjaja
PErUCTPOBAHUX Y TAMETHUM OpOjUIIMMa Ca YKIbYYHBAHEM
W WCKJPyYMBAmEM Halajama, Kako OWCMO OIpeaniH
jemmHCTBeHE norahaje mpexmpa 3a W3BeIlITaBame. Harmr
b je oxapemutn Moryhy wuaeHTHQUKanmjy Qasza
KOPHCHHKAa ca jeIHO(pa3HHM INPUKIBYYKOM Ha MPEKY,
kopucTehn nHpopMalyje 0 YKIbyUHBalby H HCKIbYUHBAbY
Hamajama win jgorahaje mpekuma daza. Ha kpajy,
kopuctuhieMo WHpOpMaIje O alapMUMa M3 MAMETHUX
Opojuia y peaqHOM BPEMEHY M HCTPAXKHTHU MOY3AaHOCT
KOMYHHKaIMje MpH arperupamy Mojaraka o MpeKHIrMMa
HH BoznoBa. ¥ 6ynyhHoCTH ce Ha aHAIM3UPAHOM MOAPYY]jY
oyekyje Beha ynorpeba mameTHUX Opojuia Koja MOTY Ja
miajby IOJAaTKe W ajapMe y peajHoM BpeMeHy. Ha Taj
HAa4yMH JIaKole hie OMTH YNOPEAWTH MOJATKE MaMETHHX
Opojuiia ca MEpHHMX MecTa IOTpolla4ya ca MNoAaluMa
MaMETHUX Opojuiia y TpaHC(HOPMATOPCKOj CTaHUIU. 300T
Ta4HUjUX  WHQOpMAIMja y  pEaJHOM  BPEMEHY
naeHTudukanuja Qaza Ouhe mHoro makma. McTto Tako,
yoynyhe ce ouekyje MHoro Beha ymoTpeba Bemitauke
UHTENIUTEHIIMje Yy CMHUCIY aHaiu3a [ojaTaka |
ayromaTusanyje aepunucama uHmaeHata y HH mpexu.

Pan je ctpykrypupan Ha cienehn HauuH: y [lornasmy
2 mpeacTaB/baMO Kako paauMo WACHTH(UKAILHK]y Hcmaaa
Ha ocHOBY jorahaja, y Ilormasipy 3 omucyjemo aiapme
norabhaja u y [lornarspy 4 majeMo 3aKJby9Ke OBOT pajia.

2. WIEHTU®UKALINJA UCIIAIA HA
OCHOBY JJOTABAJA

HNudopmanuje mameTHHX Opojuia O PErHCTPOBAHUM
norahajuma ob6ehasajyhe cy 3a moruropuar HH mpexe,
Jjep TpyXajy mojaTKe O pa3NuuuTHM nHOuaeHTuma y HH
mpexxama. Jlorahaju mory mnpyxutn uHdopmauuje o
OJICTyNambMMa HaIlOHA, 112 YaK ¥ O MPEeKUANMa y Hamajamy,
[5]. Morabhaju cy HCTOPHjCKH MOJAIN K OOMYHO CE KOPHUCTE
3a aHaJNU3y MNPOIUIMX HHIUIEHATA WIIM 3a CIpevaBambe
Ipekuga Wid uHIuAeHata y OyayhHoctn. Y Enextpo
JbyOsbarm 1. n. kopuctuMo norahaje W 3a KOHTPOIY
M3BEILTABaka O IPEKUANMA U 3a HICHTH(UKAIM]y pa3a Ha
namMeTHoM Opojuny. Wnpentudukanuja ¢dasza moxe ce
00e30emntn M ca anamm3oMm 10-mMuHYTHUX aujarpaMa
HaroHa. IlIto je Beha rpanynapHOCT mojaraka HaroHa, TO
je Jakme ypaaMTH ~HWISHTU(QHKALMjy jeaHodazHuX
noTpomaya. 3a TakBe aHajM3e IpernopydyeHo je
yrnoTpeOJbUBaTH jEAHOMHMHYTHH IHjarpaM HamoHa. Tw
HCTH MOJIAIM MOTY C€ YIIOTPEOUTH U 32 JETEKIH]y JPYTHX
rpemraka y HH mpexu, [6].
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2.1 TloBe3uBame Aorahaja n3 mogaraka mamMeTHHUX
Opojuiia ca yK/bYYHBambeM U HCKJbYYHBAKEM
Hamajama paau yTBphuBama jeTHHCTBEHHX
aorahaja mpexuaa 3a M3BELITABALE

VY Enexrpo JbyOspanu . 1. MOKyIIaBaMo Jia HIOBEKEMO
WHIOUACHT Ha TEpPeHy ca MojalyMa MaMeTHHX Opojuia.
Horahaju mory Owtu mnaHupaHu 300T paaoBa Ha
onpkaBaky y HH Mpexkn Wi HelTaHHpaHH MPEKHIH.
HcTopujcku moganu naMeTHuX Opojuiia omoryhaeajy Ham
Jla aHanu3MpaMo mnpouute HHuUaeHte. Of JOCTYIMHUX
mojaTaka TMAaMETHHX Opojuna KopucTHMo porahaje o
HUCKJbyYHBAKY  Halajama, yKbYUYHBamky  Halajama,
HEIOCTATKY HaIloHa 1o (hazamMa 1 O HOPMAITHOM HAIOHY TI0
¢azama. CBu gorahaju ce NPHUKYIJBajy ca BPEMEHCKHM
o3Hakama. Ha mnpumep, ako Ha TpaHCc(OpPMATOPCKO]
cranuiy 106ujemo ADMS-0B H3BeIITa] 0 KBapy HA jeIHO]
¢asu, norahaju ca maMeTHUX OpOjiIIa MOTY TIOKA3aTH Jia je
3ampaBo JIOUUIO IO TOTIYHOr Ipekuaa Ha uenoj HH
JUHUjA ca TpaHchopMmaTtopcke cTanuie. Ha Taj HaumH
JIETEKTYjeMO U MOKeMO KoHTposucatu HerauHe ADMS-
OBC H3BEINTaje KOj¢ JOCTaB/hajy PaJHUIM HA TEPEHY O
HHOUACHTAMA, a /IajboM aHalu30M MOXEMO YaK
JIETEKTOBaTH TMOBe3aHOCT (haza mMaMeTHUX Opojuiaa u
MPUKJbYYaKa KOPUCHHKA Ca JeTHOM (a3oM.

Event ID
> 1]09.04200408:47:03 232

2| 00042004 08:40:14 235

3. 09.04.2024 08:45:14 a8

Time Q

2.2 Moryha naentndukanuja ¢pa3a KopucHHUKa ca
jennom ¢azom kopumhemem uHpopmanuja o
YK/bYUHBahy U HCK/bYUHBaHky HANAjakba HIIH
norahajuma mpexkuaa gaza

OBaj panx mcTpaxyje M3BOAJBHBOCT HICHTH(HKAIIN]E
KOpPHCHUKa ca jemHo(a3sHHM NPUKIBYYKOM aHAIN30M
nHpOpMaIHja 0 YKIbyYHUBakhY U NCKIbYUHBAKY HAIajamba,
ka0 u o jorahajuma y Be3u ca IpekuanMma Qasa.
Uctpaxyjyhu obpacue y mpekuauMa cHabneBama, Kao
IITO CY y3aCTONHU Jnorafjaju NCKIbY4HBama HAMAjamba HiTH
npekuau ¢asza, IUJb HaM je 1a YTBPAUMO Ha KOjy o1 (asza
cucTeMa Cy NpUKJbYYeHH MoOHO(pa3zHu KopucHHIM. OBH
norahaju HaM TIpyXKajy JAparoreHe yBHJIE 3a e(pHKACHO
ynpaBibakbe u ontummandjy HH wpexe, uume ce

moOoJplIaBa TMOY3JAHOCT yCIAyra W 3aJ0BOJbABAjY
jeoMHCTBEHE TOTpebe KOpPHCHHKA ca jeaHO(pa3HIM
TPUKJEYIKOM.

Hda Oucmo yTBpamnmm Ha Kojy ¢(asy je moBeszaH
KOPUCHUK ca jenHo(hasHUM TNPHKJBYYKOM, Owio je
MOTPEOHO TECTHpPAaTH M pa3yMeTH IMapaMeTpHu3aly]jy
nameTHor Opojuia. Ha mpumep, ako ce peructpyje gorahaj
npekusia ¢asze, perucrpanuja mamMeTHOr Opojuna 3a
KopucHuke ca jenHoM dasom (L1), Crnuka 1, aktuBupa ce
norahajeM  HMCK/byYHMBaWma Hamajakba M [TOHOBHOT
yCIOCTaBJbatha Hamajama jefHe (dase, ali He J0Ja3d JIo
eBUJICHTHpama Jaorahaja HWCKIJby4YHBama  Halajama
HOTpoIIaya.

3a TpoazHo maMeTHO Opojuio, Ha Ciauny 2 MOXKEMO
BUJICTH J]a YKOJIMKO je jemHa (aza HCKIby4YeHa, BPEIHOCT
HaIoHa omaja Ha HyJy.

Event description
Power Down Phase L1
Power Restored For L1

Phase sequence reversal

Cnuka 1. VckipyunBame Hamajama KoJl jenHo(a3HuX MoTpomavya

Tieme: i SEadus
0904, 2028 Dltedafey

09,04, 2002 DEak 530

Danyfight Seving Timee Active 240

Dyl Sarnneg Trse Acinoe 2401

0804 20248 D8 TH00 Dinyfight Serving Timee Active 2402
(09,04.2004 DBAT10 Dbt Saving Tirmse Active o
09,0 2028 QAT 20 Danyfight Seving Timee Active v
09,04.2004 DB:4T:30 Dyl Saving Tirmse Active o
0802024 DR 0 Dnyfight Serving Timee Active i
091,04, 2004 DE4T-50 Darfigh Saving Tirrse Actroe B
0904 2004 0f4d:00 Danyfight Seving Time Active v
09,04.2004 084310 Dyl Saving Timse Active B
09,0 024 0fdd- 20 Dyt Seving Timee Active [
£4.04.3004 D84 30 Dlarlight Saving Tire Active B
09042004 DA 80 Dranyfigiht Sevving Timee Active "
0904, 2004 DR 10 Dyt Siang Tiirss Actneg o
09,0, 0248 CEAS:00 Drayfigit Saving Timee Active v
09042002 Dt 10 Dayligit Sevang Tire Acineg o
0020048 D20 Dranfight Seving Timee Active 2372
(09042008 084G 30 Danylight Seving Timse Active 2374
0903008 084540 Dafight Saving Tirme Active 2373

¥ 1-0:32.7.0°255; 2 [VE)

I A-052.7.07255; 2 WEF | 3 1-DeT2T0%255: 2 VB

i) 214
241 2401
2 2 2402
1406 2405
0.7 2805
241 4809
M09 2408
18 FEnl
ria 238

238 FECE:
s 238

e FEnky
P ] 2375
cEr ) FER]]
13T4 2374
i f) 2374
BT 27,1
T4 2374
173 2373

Cnuka 2. HanoH ¢ase onaja Ha HyJIy y clTy4ajy IpeKuaa jeqne dase
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Kana ce ¢asze uckipyuyjy jeqHa 1o jeaHa, KOHAYHU
nmorahaj WCKIJpydMBama Hallajara CTBapa ce Kajua Cy CBe
Tpu ¢aze uckipydene. OBaj morahaj ce 3aTuMm masee y
LeHTap ymnpaBjeama. 1o HaM oMoryhaBa na edukacHmje
MOCTaBJbAMO YIIMTE W MpeTpaxKyjeMo 0a3zy mojaraka 3a
KOHKpeTHe aorahjaje, amMe MOXeMoO onpeautd a3y Ha
KOjy je TIoBe3aH KOPUCHHUK ca jeTHO(Aa3HUM IPUKIEYIKOM.
Ha Cnumu 3 MokeMO BHIETH KOHKpeTHe morabaje
UCKJbyUYHBaa Halajarma Kala ce (pase MCKIbyuyjy jeaHa
IO je/IHa.

7| 09.04.2024 09:12:11 232 Power Down Phase L1
8‘ 09.04.2024 09:13:15 233 Power Down Phase L2
9‘ 09.04.2024 09:14:26 234 Power Down Phase L3
10/ 09.04.2024 09:14:26 | 1 Power down
11] 09.04.2024 091448 |2 Power up

12| 09.04.2024 00:14:48 88

13| 00.04.2024 09:14:49 | 235
14| 09.04.2024 00:14:49 | 236
15| 00.04.2024 09:14:49 | 237

Phase sequence reversal
Power Restored For L1
Power Restored For L2

Power Restored For L3

Cnuka 3. Konaunu noraljaj MCKJbydnBarmba U IOHOBHOT
YKJbYuHBamba Hanajama

3. MIEHTU®UKALIAJA TOTABAJA
3ACHOBAHA HA AJIJAPMHUMA

Unentudukanmja gorahaja 3acHOBaHa Ha alapMuMa
Moryha je 3a mamerHa Opojmia Koja omoryhaBajy
NpUKyIUbake HHpOpMaIMja y peaJHOM BpeMeHy. Y

HallleM CJIy4ajy, OJUTyYHJIM CMO Jia TECTHPaMo ajapMe Ha
Tparchopmaropckoj cranumm (,,Pact nurujcka”) ca 15
MepHHX Tadaka. Ha Commm 4 MoXeMmMo BHIETH
TpanchopmaTopcky cranuny ca tpu HH wm3Boma. Ha
CBAaKO] OJ MEpHHX Tadaka Cy MHCTaJHpaHa IaMeTHa
Opojuna ca 4G moxmynmmma koju omoryhaBajy mpeHOC
nHpOopManrja y pearHoMm BpemeHy. Lluip je Omo ma ce
NoKake MOryhHOCT neTekiMje mpekuia ca ajapMuma u
naeHrndukanyuja dasza.

3.1 Kopumheme nndopmanuja u3 naMeTHux 6pojuiia
ca aJJapMHMa y pealHOM BpeMeHy 3a yrBphuBame
MOY3/1aHOCTH KOMYHHKAlMje y arperupamwy
NMPeKH/1a HUICKOHAMIOHCKUX T0BOJHUX JHHHja

Hda Ou [jeTexToBaje anapme, JUCTPHOYTHBHE
KOMIIaHHje MOpajy TPUIPEMHUTH OnroBapajyhu cucrtem,
Head-End-System (HES) u namerna Opojuna kako Ou
YCIOCTaBUIC KOMYHHKAIIMOHM MYT 3a WH(popMaiuje y
peanHoM BpeMeHny. Y cay4ajy Enextpo JbyOsbane . 1. cMO
y HES mnocraBunu dyskimonansoctu ,,Push-on-Alarm”
(PoA) u ,,Push-on-PowerDown” (PoPD) 3a P2P Gpojuna.

Cepxa POA je crname amapma y HES, yum ce onu
mojaBe y peructpy amapma. Kamga HES mpumu oxpehern
anapM, aKTUBHpPA ce TPOLeC KOjH peceTyje ASCKPHITOp U
peructpe, guta cBe porahaje ca Opojuna u yyBa ux y 6a3u
nojaraka (Data Base, DB). Anapmu he 6uTH akTHBUpaHU
u mocnatu HES-y kama ce moromm jeman on cienehmx
norahaja mpukazanux Ha Cramm 5.

~yens

Cnuxa 4. HuckoHaroHcka TpaHcopmaropcka cTaHuna ,,Pact iuTtujcka”
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B1 | Power resume

B2 - Voltage missing phase L1
B3 | Voltage missing phase L2
B4| Voltage missing phase L3
B5 | Voltage normal phase L1

B6 . Voltage normal phase L2

QSIS ISHIS IS IS

B7 | Voltage normal phase L3

Cnuka 5. Ogabpanu norahaju 3a aKTUBHpamkE amapMa

3. 04, 2024 09:16:37

Yuyrap amapma, pgorahaj ,JlotmyHm mpekun
Hamajama” HHje YKJbY4eH, jep ce maske kao POPD
kopucTehin (QyHKIHOHANHOCT ,last gasp”, u name je
o3HaueH kao amapM. I[lomTo je Opojuiio HEmOCTYIHO Yy
TPEHYTKY ,JIOTHyHOT mNpekuma Hamajama’, He MOXEMO
akTUBHpaTH unTame porahaja. HES mame obaBemTeme
ADMS-y, a uum ce Opojuno moBexe Ha Mpexy APN
(Access Point Name), octanu anapmu ce miajby, a Iporec
3a YnuTame CBUX Jorahaja ce akTuBupa.

Ca oBakBMM wuH(poOpManyjamMa y peasHOM BpeMEHY,
ADMS omoryhaBa mnpahewe HH wmpexe y3 mnomoh
nameTHuX Opojwia u HES-a. Ha Cruin 6 MoxkeMo BHIETH
obasemrerre HES-a o mocnmarom amapmy. Ha Crumm 7
MOKEMO BHJCTH IpUMEpe alapMa KOjH Cy TeCTHPAaHH Ha
Tparc(HOpMaTOPCKOj CTAHUIIH HA jeTHOj] MEPHO] TaUKH.

3. 04, 2024 09:16:39

" | Succeeded 3.04.202409:16:37  3.04.202409:16:39 100%(1/1)  100% (1/1)
Succeeded  3.04.2024 09:16:37 3. 04, 2024 09:16:39  100% (1/1) 100% (1/1)
Cnuxa 6. Cname ,,Push” obasemrersa ADMS-y
Alarms (14)
a Mame Id Data Description
PowerDown 1000 Push Power Down Data Power down
Powerllp 100 Power up
VoltagelownPhasel 1 1002 Missing woltage L1
2 VoltageNormalPhasel 1 1008 Voltage L1 nomal
19.03.2024 06z 18:08 AlarmOn 1167 Alarm occurned

Cauxa 7. Anapmu Ha HES-y

Kpo3 Tectupame Ha TpaHCHOPMATOPCKO] CTAHHIIU
(TC) umanu cMO pa3uuuTe TECT-ClIeHapHje:
MIPEKH/] Hallajarba Ha JeIHOj MEPHO] TaAYKH,;
npekus jenHe hase Ha jeJ[HOj MEPHO] TauKu,;
npexun HH nunuje ca TC;
npekun jense paze na HH nuuuju ca TC;
npekun nBe paze va HH nuanju ca TC,;
npekun Hamajama TC.

CBu TecTOBH Cy OWIM YCHEIIHH, U Y CBAaKOM TecCT-
cueHapujy nobmmun cmo amapme y ADMS-y koju cy
ncnyHwm Ham b, Ca oBakBMM HH(OpManujama,
npekuau he y 6yanyhHOCTH OMTH TETEKTOBAaHH OMaxX Kaia
ce goroae, omoryhasajyhu HammM pagHUIIMA HA TEPEHY
Jla cMame BpeMe onopaska y HH mpesxu.

3.2 KoMyHHKAIIMOHH ITYT

Ha Cmoumun 8 MoxeMO BHAETH YCHOCTaBIBEHU
KOMYHHKAIlMOHM ITyT 3a ajapMe NaMeTHuX Opojuna y
cnydajy Enextpo Jbybspane n. n. Ouekyje ce ma he ce
CBaKoZHEBHO mNpHKyIubaTH oko 5.000 amapma, mro he
nomohn ADMS-y y mpahemy u  ymnpasibamy
JIUCTPpUOYTHBHOM MpekoM. [la Ou ce ynpaBibaao OBaKBUM
OpojeM amapma, cucteM he 3axTeBaTH JOJATHY
ayToMaru3alujy ¥ HHTErpanujy ca CHCTEeMOM 3a pajHe
HaJore.

4. 3AKJbYYAK

Y oBOM pamy mnpeacTaBuaM cMO MoryhHocTH 3a
yTBpuBame Mmpekuaa u uacHTUuGUKAINjy pas3a kopucrehu
HCTOpHjCKe TOIaTKe TmaMmeTHHX Opojuna. Takobe,
NpUKa3alii cMO yHanpeheme NpuKyIbamkeM MoAaTaka y
peanHoM Bpemeny. Ca mojanmma y pealHOM BpeMEHY
no0ujaMo jorin KopucHuje nHdopMalrje koje omoryhasajy
Jajby ayToMaTHu3alMjy mpoieca. be3 ayromarusaiiuje
cucTeMa 3a oOpaJy ajapMa M CHCTeMa paJHUX HaJora,
MOHUTOPHHI' MEPHUX I0JIaTaKa Y peaHOM BPEMeHY, Kao
mro cy anapmu, 6uhe Hemoryh. CBe QyHKUMOHATHOCTH
caBpemeHnx ADMS-oBa 3a Bol)eme 1 ynpaBibambe MpexoM
jecy (wmu he OWTH) 3aBUCHM O]l YJIA3HUX [OJATaKa
naMeTHuX Opojuna. Y OynyhHoctn ce ouekyje na he
MoJiad O TPEKHIMMa ayTOMAaTCKH T'€HEepHCaTH pajHe
Hajore, a wHpopMmanmje he ce ciaTH W TMOTpoUIAYUMA.
OBoM WHPOPMALMOHOM ayTOMAaTH3alHjOM CMamuheMo
HernoTpeOHe Tene(oHCKe MO3UBE, ONTHMHU30BATH MPOLECEe
JeTeKIrje TpeKuaa W, INTO je HajBakHuje, moBehaTu
KBAJIMTET Halajakba M 3aJ0BOJECTBO moTpomrada. Ca
(hazaom UACHTHPUKAITHA]OM 0CTBapyjeMo JlaJbe
no0oJpllIabe JAUTUTATHOT Mozena aucTpuOyrtusHe HH
MpeXxe W paBHOMEpHHjy pacmnozeny onrepehema 10
¢azama.
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HES SCADA
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Professional article

Highlights

e Smart meters provide data for monitoring and control of LV networks.
e Smart meters can enable real-time alarms for outages in the LV network.
¢ Real-time data will allow further optimization of the outage detection process in DNOs.

Abstract

DNOs are facing various challenges on the LV grid. Challenges result in more unpredictable variations
of loads and voltage. To get remote monitoring over the LV grid DNOs need to enable digitalization of the LV
network with implementation of smart meters. Smart meters are vital for the LV network since voltage, current,
consumption, power to different alarms, and additional functions can be used to monitor and control the LV
feeders and users. Moreover, smart meters are still improving. Today they are capable to provide data near
real-time. With such data DNOs can detect various events on the LV network like outages, overloads, phase
imbalance, etc. Furthermore, with real-time smart meter communication, DNOs may ensure contingency and
continuity of the processes.
This paper will further present an event-based identification of phases and outages in LV networks with smart
meter data. The expected contributions of the paper are the following:
i) Linking the events on smart meter data with power-up, power-down to determine unigue outage
events for reporting.
i) Possible phase identification of single-phase users using the power-up, power down information
or phase outages events.
iii) Using smart meter information from real-time alarming and find communication reliability in
aggregating LV feeder outages.
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