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JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanmsanuu B 2023 - 2024
y4eOHOM rojly Ha 3aceqaHuu Kadeapbl DJICKTPOCHAOKEHHS MPOMBIIUICHHBIX MTPEIITPUSTHI

[Ipotokom ot 20 . Ne

3aB. kadeapoii A.B. EapraHOBa

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusarnuu B 2024 - 2025
yueOHOM Toly Ha 3aceaHuy Kapeapsl DIIEKTPOCHAOKCHHS MPOMBIIICHHBIX TPEAIPUITHN

IIporokomor 20 . Ne

3aB. kadeapoii A.B. EapraHOBa




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)
[IpuoGperenue 3HaHUil U yMeHUN B o0nacTu (HYHKIIMOHUPOBAHMSI U MPOEKTUPOBAHUS
U(PPOBBIX TOJCTAHIHH.

2 MecTo TMCUHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa3oBaTe/bHOil POrpaMMbl

Hucuunnmuna LudpoBas snekTposHepreTMka BXOJUT B YacThb y4deOHOro IjiaHa
dbopMupyeMyr0 y9acTHUKaMU 00pa30BaTeIbHBIX OTHOIICHHI 00pa30BaTeIbHOM MPOTPAMMBI.

Jis  u3ydeHus  AMCUMIUIMHBI  HEOOXOAMMBI  3HAHUS  (YMEHHMs,  BJaJCHUsA),
c(hOpMHUPOBAHHEIE B PE3YJIbTATE U3yUCHUS TUCITUTUINH/ TPAKTUK:

Kommerenmuu, chopMUpOBaHHBIE B pe3yibTaTe M3YYCHHs TUCIUIUIMH OakanaBpuara
"Undopmaruka", "DIeKTporIHEPreTUUECKHEe CUCTEMBI U ceTh", "DJIEKTPUUYECKHUE CTAHIIMU W
noactaniuu", "Peneiinas 3amuyra 1 aBTOMaTU3aLM 3JIEKTPOIHEPIETHUECKUX cUcTeM" .

3 Komnerenuun odyyarouierocs, popMupyemMbie B pe3y/ibTaTe 0CBOEHUS

AUCHMILIMHBI (MOAYJIS) U IVIAHUPYeMbIe pPe3y/ibTaThbl 00y4eHHUs

B pesynbrate ocBoeHus aucuumuiMHbl (Monyis) «lludpoBas sieKTposHepreTuKa
oOyuaromuiics 10JKeH 001a/1aTh CAEAYIOIUMU KOMIIETEHIUSAMU:

KO[[ HHJUKaTOopa I/IHILI/IKaTOp JOCTHIXKCHUA KOMIICTCHIIN

[TIK-5 CnocobeH ympaBisiTh peKUMOM pabOThl IHEPTOCUCTEMBI, IJEKTPHUUECKON CETH, CUCTEMBI
2JEKTPOCHAOKCHHUS

I1K-5.1 Beinonnser OLICHKY TEKYIIETO " IIPOrHO3UPYEMOTO
NIEKTPOIHEPIETUUECKOTO PEXHUMA HDHEPrOCUCTEMBI C LEIbIO0 IPUHATHUSA
pelieHrs O peaau3aluyd Mep M0 MNOJJIEPKAHUI0 4YacTOThl, BEIUYMUH
IIEPETOKOB aKTUBHOM MOLIHOCTH, TOKOBOM HAarpy3KH JMHUHI U JOIIYCTUMOIO
YPOBHSl HANpPsDKEHUS, MUHUMAJIbHOIO HEOOXOJIMMOro pe3epBa aKTHBHOMU
MOIITHOCTM W MeCTa €ro pasMelleHus; onpeaeneHus o0bemMa MU
3¢ (HEeKTUBHOCTH  COOTBETCTBYIOLIUX  YNPABJISIOUIUX BO3JACHCTBUI U

CO3/1aHHE COOTBETCTBYIOIINX 3amnucen 00 YIIPaBICHUU
AIEKTDOIHEDIETUYECKUM DEXKUMOM 3HEDIOCUCTEMBL
[1K-5.2 [IpuHHEMaeT pemeHns o peanusanuy Mep M0 NPEeJOTBPALLECHHUIO Pa3BUTHUS U

JUKBHUJIALMM HApYUICHWsT HOPMAJbHOTO pEXKMUMa JJIEKTPUUECKON dYacTu
SHEProcUCTeMBbl W oOmpeaeneHuHM  odbeMa U dhPexkTUBHOCTU
COOTBETCTBYIOIIUX YIPABJIAIOIIAX BO3ACUCTBUH IIyTEM BBIIOJHEHUS
aHaJIM3a onepaTUBHON MH(pOpMaIuu 00 aBapusiX U HEIUTATHBIX CUTYaLUsX B
JHEProCHUCTEME M OLEHKM  TEKYyIero U IPOrHO3HPYEMOTO
AIEKTPOIHEPIETUYECKOT0 PEKMMA SHEPTOCUCTEMBI.

I1K-5.3 PazpaOaTbiBaeT nporpaMmbl NEPEKIOYEHUI Ha BBIBOJ B PEMOHT M BBOJ B
paboTy »AJIEKTPOYCTAaHOBOK, OLEHUBAET TEKYUIMl M MPOTHO3ZUPYEMbIN
JJIEKTPOIHEPIETUYECKUN PEKUM SHEPrOCUCTEMBI JUISl IIPUHATUS PELLICHUs
0 AUCIETUCPCKUM 3asdBKaM O pa3pClICHUU BbIBOAA B PEMOHT W BBOJAa B
paboTy  3JeKTpoOOOpYAOBaHMS, MO TOJJAEPKAHUIO U  TOJATOTOBKE
3JIEKTPOIHEPrETUUECKOTO PEKMMA HA BPEMsI ONIEPALIHH 110 BBIBOLY B PEMOHT
U BBOJY B paboTy, co3/l1aHUI0 Hanbojee HaJeKHOW ONepaTUBHOW CXEMBI,
OLIEHUBAET JOCTAaTOYHOCTh Mep, OOECHEUMBAIOIIMX HAJEKHOCTh PAOOTHI
SHEProCHCTEMBbI, U CO3JAaeT COOTBETCTBYIOLIME 3amuceil 00 ymnpaBieHUU
DJICKTDOIHENTETUYECCKNUM DEXKMMOM SHEDTOCHUCTEMBI




po¢eCCHOHATBHON ACSITEIIbBHOCTH

IK-1.1

Onpenensier 1mMOA  PYKOBOJACTBOM  CIELMANKMCTa  OoJiee  BBICOKOM
KBaM(UKAIMK ~ colepkaHue U TpeboBaHHA K  pe3ylbTaraM
HCCIIEIOBATENBCKOM, MMPOEKTHOW M MHON JESTEIHbHOCTH O0YJaromuxcs 1o
nporpammaM OakanaBpuata u (vm) A1 Ha ocHOBe M3y4eHUS TCHICHIIUIA
Pa3BUTHs COOTBETCTBYIOLICH OOJACTH HAyYHOTO 3HAHUS, 3alPOCOB PHIHKA
TpyZda, 00pa3oBaTENbHBIX MOTPEOHOCTEH W BO3MOXKHOCTEH O00ydarommxcs
o porpammam Oakanaspuara u (vwu) AT

I1K-1.2

BeinosiHAeT TOpPYYCHHS 10 OPraHM3alMH HAyYHO-HCCIICI0BATEIbCKOM,
MPOCKTHOH W HWHOM JEATEeTHbHOCTH OOYYAIOIIMXCSA [0 MporpaMmmam
Oakanaspuara u (vun) JI1T1

I1K-1.3

BoimonHser mopydeHuss 1O OpraHM3alMd  Hay4HbIX KOH(EpeHLHH,
KOHKYPCOB IPOCKTHBIX U UCCIIEIOBATEIICKIX pa0OT 00yJArOIIMXCS

[1K-3 Crnocoben ompenenarts 3¢pQGEeKTUBHBIE MPOU3BOJCTBEHHO-TEXHOJOTHUECKUE PEKUMBI
paboThl 00BEKTOB MPO(HECCHOHATIBHON AEATEIbHOCTH, KOOPJUHUPOBATh pabOTy CIIELUAIUCTOB U

OoApa3AeICHHUI

[1K-3.1 OpranuzoBbiBaeT pabOTy ONEpPaTUBHO-AUCIETYEPCKON CIIY:)KObI U ee
B3aMMOJICHCTBUE C TIOJPA3ACICHUSIMU METALTYPTHUECKOTO IMPOU3BOJICTBA
JuIst obecrieueHus 0ecrepeOOMHOr0 DIIEKTPOCHAOKEH IS

[1K-3.2 OcyiuecTBiseT  ONEpaTUBHO-AMCIETYEPCKOE  YIPaABICHHE  CHCTEMOM
IEKTPOCHAOKEHHS METAJLUTYPTHUSCKOTO IPOU3BOJICTBA

[1K-3.3 ObecrieunBaeT ONTUMANbHbIE PEXUMBl (DYHKIHOHUPOBAHUS CHCTEMBbI

IEKTPOCHAOKEHHUS  METAUIyprHYecKoro IpPOM3BOJCTBA €  MO3HULUHU
HAJE)KHOCTH U SKOHOMHMYHOCTU U pa3paboTKa Mep M0 CHUKEHHIO MOTEpPh
3JIEKTPOIHEPIUH B DICKTPUUECKUX CETAX




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJISA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTAaBIsIeT 3 3a4eTHBIX enuuuil 108 akaa. yacoB, B TOM

qyuce:

— KOHTaKTHas paboTta — 37 akaJl. 4acoB:
— aynutopHas — 36 akaJ. 4acoB;

— BHEayIUTOpHAas — 1 aKaJ1. 4acos;

— caMoCToOsITeNbHAs paboTa — 71 akaj. 4acos;

— B hopMe npakTuyeckoit moaroroBku — 0 akaj. yac;

dopma arTecTaluuy - 3a4eT

AynutopHast s
o | vomraxrHAs pabora E 3 ®dopma TeKyIero
=
N B aKa/l. yacax 2] Bu KOHTPOJIS
Pazzen/ Tema 3 (B axaz. acax) = A . P Kon
S 3 ©| caMOCTOSITENIbHOM | yCIIeBaeMOCTH U
JTACIUTUTAHBI 5 £ 6 . | KoMIeTeHIUU
O g £ paboTsl MIPOMEKYTOYHOM
Tlex. mab. | mpakT. zZ aTTecTalyy
3aH. 3aH. | &
1. TeopeTuyeckuii pasaen
1.1 TennmeHUMH pa3BUTHUSL
N CamocrosTenbHOe
UQPOBBIX  MMOJACTAHIIHUIA. Dkcnpecc-onpoc.
2 3 H3yUCHHE
OObekTHas MOJeTb 3ayer.
. crannapta MOK.
U(POBOI MOICTAHITUH.
1.2 Apxurtekrypa CamocrosTenpHOe
N OKcerpecc-onpoc.
MOCTPOCHHUS uudpoBoi 2 3 H3yUCHHE 3auer
TOJICTHIIHH. crangapra MOK. )
CamocTosiTenbHOe
1.3 TIpoToxonsl mepemauu OkcIpecc-onpoc.
2 3 H3yUYCHHE
JaHHBIX. 3auer.
cranzapta MOK.
CamocTosiTenbHOe
14 CuHXpOoHM3aLHUs DKcnpecc-omnpoc.
2 3 U3y4eHue
BpEMEHH. 3auer.
craanapra MOK.
CamocrosTenpHOe
1.5 S3bIK onucanusi| 1 DKcnpecc-omnpoc.
2 3 U3y4eHue
mouenu nojgcraniuu SCL. 3auer.
craanapra MOK.
CamocrosTenpHOE
1.6  Koudurypupopanue DKcmpecc-ompoc.
1 (POBOI MOACTAaHIIUH 2 3 H3yHeHie 3auer
P ’ crangapra MOK. )
CamocTosiTensHoe
1.7  KubepbezonacHocTh DKcrpecc-onpoc.
UQPPOBBIX NOJCTAHIIMN 2 3 H3yICHHE 3auer
P ) crannapra MOK. )
1.8 IenTpanu3oBanHOe CamocrosTensHOe
DKcnpecc-omnpoc.
(hyHKLIMOHUpPOBaHKE 2 3 H3yUCHHE 3auer
I (POBBIX MOACTAHIUH. crangapta MOK. )
19 Bonpocst CamocrosTenpHOe
N DKcnpecc-omnpoc.
TECTUPOBAHUS YCTPOICTB U 2 3 U3y4eHue 3
ayerT.
170'¢ MIPOBEPKHU Ha crangapra MOK.
Wroro no pazaeny 18 27
2. IIpaktudeckuit pasaen
2.1 Omnwmcanue 3JIEMEHTOB
BeimonHeHne 3amuTa
JJIEKTPUYECKUX  CXEM B
1 421 9 |uHmMBUAYaNBHOT O| WHAWBUAYAIBLHOTO
TEepMHHAX JIOTUYECKHX
3aaHus. 3ajaHus. 3ayder.
y3JI0B.




2.2 Pa3paboTrka omnucaHUd Beinonnenue 3amura
JOTUYECKUX  Y3JIOB  Ha 421 9 |umAMBHIYaNBHOT O| MHAWBUIYATEHOTO
s3pike SCL. 3aaHus. 3amaHusl. 3ader.
2.3 Pazpabotka Brinonnenue 3ammra
SCL-aiina 10/81 | 15 |vHANBHIYAIHHOT O| MHAWBHUIYATEHOTO
MPUCOCIMHEHUS H(PPOBOH 3aJaHH. 3aJaHus. 3ader.
HUroro no pazaeny 18/121| 44

HWroro 3a cemectp 18 18/121| 60 3a4€T
Wroro no aucuuiuvze 18 18/121] 71 3a4eT




5 O0pa3oBartejibHbIE TEXHOJIOTHH

Jiis  peanu3zauuu  NPEeAYyCMOTPEHHBIX BUJOB Yy4eOHOHl paboThl B KauecTBe
00pa30BaTebHBIX TEXHOJIOTHIA B MPeNojaBaHuu aucuuruinabl «L{udpoBas snekrposnepreTukar
UCIOJIB3YIOTCS TPAAULIMOHHAS U MOAYIbHO-KOMIIETEHTHOCTHAS TEXHOJIOTHH.

[lepenaya HEOOXOMUMBIX TEOPETUYCCKUX 3HAHUH U (OPMUPOBAHHWE OCHOBHBIX
npencraBieHuii o kypcy «LudpoBas snekTposHepreTukay MPOUCXOAUT C HCIOIb30BAaHUEM
MYJIbTUMEAUIHOTO 000PY10BaHHUS.

[Ipu npoBeneHUN MPAKTHUECKUX 3aHATUN UCMOJIB3YIOTCS paboTa B KOMaHJIE U METOJbI
IT.

CamocrosiTenbHasi paboTa CTUMYJIUPYET CTYJEHTOB B IIPOIECCE BBINOIHEHUS
WHJUBUTyaJIbHBIX 3aJaHUH, TPU MOATOTOBKE K HTOTOBOM aTTECTAIUH.

6 YueOHO-MeTOIMYeCKOE 0O0ecreyeHue CaMOCTOSITeIbHOI padoThl 00y4aroIuXcst
[IpencraBneno B npuioxxenuu 1.

7 OueHoYHbIE CPeICTBA IJIf IPOBEIeHUs POMEKYTOUYHOM aTTecTaluu
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMYecKOe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUITHHBI (MOYJIs1)

a) OcHoBHas1 IMTEpaTypa:

1. Bapronomeii, I1. Y. DnekrposHeprernka: mHOOPMAIIMOHHOE OOECIIEYEHUE CHUCTEM
yIpaBieHus : yueoHoe mocoodue aist By3os / I1. U. bapronomeit, B. A. Taumius ; o Hay4HO#
penakmueii A. A. CyBopoBa. — Mocksa : U3gatensctBo HOpaiit, 2020. — 109 c. — (Beicmiee
obpasoBanue). — ISBN 978-5-534-10914-6. — Tekcr : anektponssiii // OBC FOpaiit [caiT]. —
URL.: https://urait.ru/bcode/453346 (nara obparenus: 22.05.2023).

0) JlonostHuTEIbHAS JIUTEPATYpA:

1. Benoyc, A. 1. Kubep6e3onacHOCTh 00bEKTOB TOIIMBHO-3HEPTETUYECKOTO KOMILIEKCA.
Konremnmmu, MeTonsl U cpeacTBa obecrieueHus | mpaktuueckoe mocodbue / A. U. Benoyc. -
Mocksa ; Bonorna : Madpa-Umkenepus, 2020. - 644 c. - ISBN 978-5-9729-0512-6. - Tekcr :
anektponHbii. - URL: https://znanium.com/catalog/product/1167734 (mata oOpareHus:
22.05.2023). — Pexxum j1ocTyma: 1mo mo ImicKe.

2. JloOGapckuii, 0. . HMHTemnekTyanbHblE S3JIEKTPUYECKHE CETHU: KOMIbIOTEpHAs
HOJJIepKKa JIUCTIIETYEPCKUX perieHuit : ydeOHoe mocobue / FO.A. JlwobGapckwmii, A.1O.
XpennnkoB. — MockBa : MH®PA-M, 2021. — 160 c. — (Bsicuiee obOpazoBanue:
Maructparypa). — DOI 10.12737/1134516. - ISBN 978-5-16-016395-6. - TeKCT : 371€KTPOHHBIA.
- URL.: https://znanium.com/catalog/product/1134516 (mata oopamenwus: 22.05.2023). — Pexxum
JIOCTYTIA: IO TIOJITTHCKE.

3. lHHOBaIIMOHHOE Pa3BUTHE DICKTPOIHEPTETUKU HAa OCHOBE TexHojoruit Smart Grid :
yueOHoe mocobue / coctaButens H. B. CaBuna. — brnarosemenck : AmI'Y, 2014, — 136 ¢. —
Tekcr : onekrponsbni // JlaHb : dnekTpoHHO-OMOMMOTeuHas cucrema. — URL:
https://e.lanbook.com/book/156465 (nara obOpamienus: 22.05.2023). — Pexum noctyma: s
aBTOPH3. MOJIH30BATEIIEH.

B) MeTonuyeckue ykazaHus:

r) [IporpammHoe obecneuenue u UHTepHer-pecypcebi:


https://urait.ru/bcode/453346
https://znanium.com/catalog/product/1167734
https://znanium.com/catalog/product/1134516
https://e.lanbook.com/book/156465

IIporpammHoe o0ecnieuenne

Haunmenopanue o
o Ne morosopa Cpoxk neiicTBuUS JTULIEH3UU
7Zip CBOOOIHO PACHPOCTPAHIEMOE 0eccpoyHO
Bpaysep Mozilla [cBoGoano pacmpocrpansemoe
paysep JIHO pactipoctp OeccpouHo
Firefox 110
Linux Calculate [cBoGoaHo pacmpocrpaHsemoe 0eccpoUHO

IIpodeccnonanbHbie 0a3bl JaHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CUCTEMbI
HasBanue xypca Ccpuika

DOnekTpoHHass 0a3a MEPUOAMYECKUX HU3IaHUI
East View Information Services, OO0 «1BUC»
HauunonansHas
undopmanronHo-anamutuueckas cucremMa —|URL: https://elibrary.ru/project_risc.asp
Poccuiickuii HMHACKC HAYYHOTO ITMTHPOBAHUS
ITouckoBas cuctema Akamemust Google (Google
Scholar)
Wudopmanmonnas cucrema - EnuHOe OKHO
JI0CTyTa K MHPOPMAIIMOHHBIM pecypcaM
@denepalibHOE TOCYIAPCTBEHHOE  OIOKETHOE
yUpEKICHUE «DenepanbHbIi uncruryt|URL: http://www1.fips.ru/
IIPOMBIIIIJICHHONW COOCTBEHHOCTH
Poccuiickass T'ocymapcTBeHHass OuOnmoTexa.

https://dlib.eastview.com/

URL.: https://scholar.google.ru/

URL: http://window.edu.ru/

https://www.rsl.ru/ru/4readers/catalogues/

Karayioru

J7eKTponHbIe pecypert Ouommotern MITY uM. |\ imact ru:8085/marcweb2/Default.asp
I".'". HocoBa

MexayHapoaHas HayKOMETpHYECKAs

pebepaTrBHas U TOIHOTEKCTOBas Oasa manubix |http://webofscience.com
HayuHbIx m3gannii « Web of sciencey
MexnyHaponHas pedepaTtuBHas u
MIOJIHOTEKCTOBAsl _ clipaBouHasi  0a3a  JIaHHBIX
MexnyHapoanas 6aza MOJIHOTEKCTOBBIX
XypHaoB Springer Journals
ApxuB Hay4HbIX JKypHaJIOB «HanvoHambHBIN
3JIEKTPOHHO-MH(pOPMAMOHHBIA  KoHIOpmyM» |https://archive.neicon.ru/xmlui/
(HIT HOHUKOH)
Nudopmannonnas cucrema - baHK JaHHBIX
yrpo3 Oe3onacHocTy  uHbopmarmun = PCTOK
9 MartepuaJIbHO-TEXHHYECKOE o0ecneyeHne TUCIUTILIHHBI (MOLYJIs1)

http://scopus.com

http://link.springer.com/

https://bdu.fstec.ru/

MatepuanbHO-TeXHUUYECKOe 00ecredeHre IMCIUIUTMHBI BKITIOYAET:

1. VueOHble ayauTOopuu [UIsi TPOBEACHMS] MNPAKTUYECKUX 3aHATUM, TPYIIOBBIX U
WHJUBUIyaJIbHBIX KOHCYJIBTALMM, TEKYIIEr0 KOHTPOJIA U IPOMEKYTOUHON aTTEeCTAlUU - 10CKa,
MYJIbTUMEANIHBIN TPOEKTOP, SKPAH.

2. TlomemieHus a8 CaMOCTOSATENBHOW pabOThl OOYYaIOUIMXCS - MEPCOHAIbHBIE
KomIbioTephl ¢ maketom MSOffice, Beixomom B WHTEpHET M C IOCTYNOM B 3JEKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA.

3. Tlomemenue st XpaHEeHUS H MPOQUIAKTUYIECKOTO OOCITY)KUBAaHUS Y4eOHOTO
000pyIOBaHUS - CTEIUIAXKH, CeH(bI 111 XpaHEHHUs y4eOHOT0 000PY0BaHMS.



MNPUJIOKEHHE 1
(oGs3aTenbHOR)

Y4eOHO-MeTOAMYECKOE 00ecTedeHHe CAMOCTOSATEIbHOM PadoThl 00y4aAOINXCSI

AynutopHas caMoOCTOsATelbHasi paboTa CTYJEHTOB Ha MNPAKTHUYECKUX 3aHATHUAX
OCYIIECTBIISIETCSA TOJI KOHTPOJEM IIperojiaBareiis B BHJE BBINOJHEHUS 3aJaHUM, KOTOpbIC
oTpezieNsieT NpernoaaBaresb 1 CTyACHTA.

BreayauropHasi camocTosiTeNbHAsE paboTa CTYIEHTOB OCYIIECTBIISICTCS B BUAC YTCHUS U
npopabOTKKM KOHCIEKTOB, JIMTEPATypbl M JIIEKTPOHHBIX O0pa30BaTENbHBIX PECYpCOB C
HEO0OXOAMMBIMHU KOHCYIbTALUSIMU MPETogaBaTes.

TemaTuka HHIANBUAYAJBHBIX IPAKTUYECKHUX 3aJaHui:

NunuBunyanbHoe 3ananue Nel
Ornucanue 3J€MEHTOB AJIEKTPUYECKUX CXEM B TEPMHUHAX JOTHUECKUX Y3IIOB.

NuauBunyanbHoe 3ananue No2
Pa3paboTtka onucanuii soruueckux y3ioB Ha si3bike SCL.

NuauBuayanbHoe 3aganue Ne3
Pazpabotka SCL-daiina npucoeannenus uuppoBoil MoICTaHLUH.



MNPUJIOKEHHE 2
(o0s3aTenBHOE)

OueHovHbIe CpeACTBA J1JIsl MPOBEIEeHUs MPOMEKYTOUHOM aTTecTAMU

a) [linanupyemble pe3ybTaThl 00yUeHUs U OLlEHOYHbIE CPEICTBA ISl POBEAEeHNUs] MPOMEKYTOYHON aTTeCTAlNM:

Kon WNHaukaTop JOCTHKEHNS KOMIIETEHIIMU OneHouHble CpeacTBa

MHJMKATOpa

IIK-5: Cnioco0eH ynpapjiasiTb pe;KUMOM Pad0ThI JHEPTrOCHCTEMbI, JJIeKTPUYECKOM CeTH, CUCTEMbI JIEKTPOCHAOKEHU I

[IK-5.1 BpimosiHsieT  OLEHKY  TEKyWero M IOPOTHO3UPYEMOro Ilepeuensv 6onpocos K 3auemy
3JEKTPOIHEPIETUUECKOTO PEXUMaA SHEPrOCUCTEMBI C LENIbIO 1. 3apaun 06beKTHON MoIenH HU(POBON MOICTAHITHH.
NPUHATUSA PELIEHUs O pealu3aldd Mep MO0 IOIAEPHKAHUIO 2. Uepapxus ctpykrypsl 00bexTHON Moaenu LITIC.
YacTOThI, BEJIMYMH NEPETOKOB aKTUBHOW MOIIHOCTH, TOKOBOU 3. Anpecanus k oobexkTam naHubix LIIC.
Harpy3kd JIMHUM M JOIYCTUMOIO YpPOBHS HaIpsDKEHUS, 4. KoHuenmust apXuTeKTypbl IU(POBOI MOICTAHIINH.
MHUHUMAJIBHOTO HEOOXOIMMOTO pe3epBa aKTUBHOW MOIIIHOCTH U 5. McTouHnKy u3MepUTeIbHON U IUCKPETHOM HH(OpMaLIUK.
MecTa  €ro  pa3MeUIeHHs;  OIpeneleHuss o0bemMa U 6. ApXUTEKTypa NOCTPOCHUS TUPPOBBIX MMOACTAHIINN
3¢ (HeKTUBHOCTH COOTBETCTBYIOIINX YIPABJISIFOLIUX 7. DrneMeHThl KOMMYHHKAIITMOHHOM CETU U aJipecaliusl.
BO3JICUCTBUI U CO3JaHHE COOTBETCTBYIOIIMX 3amuceil 00
YIPABICHUU ANEKTPOIHEPIeTHUECKUM PEXKUMOM
SHEPrOCHUCTEMBI

[1K-5.2 [IpyHMMaeT pemeHus o pean3alyi Mep M0 MPEeIOTBPALICHUIO Ilepeuens ¢éonpocoé k 3auemy
pa3BUTHA M JMKBUAALMM HapylIeHUs HOpMalbHOro pexkuma | 1. OOiiue Tonosoruyu nocTpoeHus HudpoBon CeTH.
JIEKTPUUYECKON YacTH YHEPrOCUCTEMBI U ONpesieeHnn oobema | 2. Tomosoruu mocTpoeH s LIMHbI poLecca.
U 5(0(}EeKTUBHOCTH  COOTBETCTBYIOIIUX  YHPaBIsAomuX | 3. TOMOJOTHH MOCTPOSHHS IIMHBI CTAaHIIHH.
BO3JCWCTBUIl IyTeM BBINOJHEHUS aHaiu3a onepaTuBHOH | 4. TeXHOIOTMM ONTUMHU3ALMH Tpa(UKa B CETH.
nHpopmanuy 00 aBapusAX M HEWTATHBIX CUTyauusax B | 5. Tumel cooOuieHnii, nepeaBaeMbIX Ha MOACTaHILIUH.
SHEpProcucTeMe M OLIEHKH TeKylero u mnporHosupyemoro | 6. IIporoxon Sampled Values.
AIEKTPOIHEPTETHUECKOTO PEKUMA SHEPTOCUCTEMBI. 7. TIporoxkon GOOSE.

8. Ilporoxon MMS.
9. Omnenka 3arpy3ku KOMMYHUKAITHOHHOW CETH.

ITK-5.3 Pa3zpabarpiBaeT mporpamMmsbl EPEKITFOUCHUA Ha BHIBOJI B PEMOHT Ilepeuens 6onpocoe K 3auemy
U BBOJA B palOTy 3JIEKTPOYCTAHOBOK, OIleHHMBaeT TeKyumid u | 1. CrocoObl CHHXpOHU3ALUN BPEMEHH.
MPOTHO3UPYEMBIN AIEKTPOIHEPreTUYECKUI pexxum | 2. Curnan 1 PPS.




Kon
WHJIMKaTopa

Nuaukatop JOCTHKEHUS] KOMIIETEHLIUN

OneHouHble CpeacTBa

SHEPrOCUCTEMbI [JIsi MPUHATHS PEIICHUS IO JIUCIETYEPCKUM
3asBKaM O pa3pelIeHUU BHIBOJA B PEMOHT U BBOJA B paloOTy
AJIEKTPOOOOPYIOBaHUSA, IO TOMICPKAHUIO W  IOATOTOBKE
3JIEKTPOIHEPreTUYECKOT0 peXKUMa Ha BpeMsl OIepauuii 1o
BBIBOJly B PEMOHT M BBOJY B paboOTy, CO3/IaHHIO Haubosee
HAJIC)KHOW OIEPAaTUBHOM CXEMbl, OLEHHUBAET JOCTATOYHOCTh
Mep, 00eCIIeYNBAIOIINX HAJIEKHOCTh pa0OTHl YHEPTOCUCTEMBI, U
CO3/1aeT  COOTBETCTBYIOINIME  3amuceli 00  ympaBlieHUU
3JIEKTPOIHEPreTUYECKUM PEKUMOM SHEPTOCUCTEMBI.

[IpoTokomn IRIG-B.

[Iporokosibr NTP u SNTP.

IIporokon PTP.

Crpykrypa SCL-(aiinos.

Tunbel SCL-¢aiinoB 1 uX Ha3HAYCHUE.

Konnenmust co3ganusi THMOBBIX KOH(UTypanui 1mudpoBhIX
MMOJCTAHIIUH.

9. Onucanue NepBUYHOTO U BTOPHYHOT'O OOOPYIAOBAHUSI.

10. KoMITOHOBKa JIOTUYECKUX YCTPOMCTB.

11.Kubepbe3omnacHoCcTh Ha TUPPOBBIX 0OBEKTAX.

N O~ W




0) Ilopsinok nmpoBeneHust MPOMEKYTOYHOM ATTECTANMH, TOKA3aTeJIH M KPUTEPHH
OLICHUBAHUS:

[Ipomexxyrounass arrectanmss mo aucuuiuinHe «L{udpoBas srmeKTposIHEpreTHKa»
POBOJIUTCS B (hopMe 3aueTa.

3aueT 1O JaHHOM JAMCLMIIMHE IPOBOJAUTCA B BHJAE COOECEOBaHUS B paMKax
TEOPETUYECKUX BOIIPOCOB, BEBIHOCUMBIX Ha 3a4eT, U BHIIOJIHEHUS IPAKTUYECKUX 3aJaHHMH.

IToxa3aTen U KPpUTEPHH OLICHNBAHUS 3a4eTa:

- OLICHKA «He 32a4YTEeHO0» CTaBUTCA B CIIy4ae HEBBIIIOJHEHUS CTYACHTOM MHIUBHUYaIbHbBIX
3a/laHui, a TaK)Ke IPU HU3KOM YPOBHE 3HAHMI 110 BOIIPOCAM K 3aueTy.

- OLIEHKA «324YTEHO0» CTaBUTCS B CIIyyae OBJIAZICHUs CTYIEHTOM BCEro o0beMa yueOHOro
Marepuaia, aKTUBHOW palbOThl HA 3aHATHUAX, BBIIOJIHEHUS M YCIEHNIHOM cJadum BcCex
VH/IMBUYaJIbHBIX 3a1aHUH.



MNPUJIOKEHHE 3
(oGs3aTenbHOR)

MeToanyeckue yKa3aHus JJIsl CTYy/IeHTOB

NuauBuayanbHoe 3aganue Nel
Onncanue 3J1eMEHTOB JIEKTPUYECKHUX CXEM B TEPMHHAX JIOTUYECKUX Y3JI0B.

B rmaBe 7-4 mexnynapoaHoro crangapta IEC 61850 HeoOXoauMo HaWTH JOTHYECKHE
Y3J1b1, OTIMCHIBAIOIINE FJIEMEHTHI CXEM AIEKTPUUECKUX COCAMHEHUH MOACTAaHIIUU (B OCHOBHOM 3TO
MEePBUYHOEC OOOPYJOBAHHE M WM3MEPHUTEIBHBIC YCTPOMCTBA), a HMMEHHO: TpaHC(OpMaTOpHI,
kommyTannonnoe obopynosanue, TT u TH, OITH u ap. CamocTosTenbHas paboTa co CTaHIapTOM
no3BoJuT Bam camum mopabotaTth ¢ nuteparypoid. Heo0XoauMo COOTHECTH KaXKIbIH SJIEMEHT
CXEMBbI B BBIJICJICHHOW I[BETOM 30HE C JIOTUYECKUM Y3JI0M. HanmeHOBaHUE JIOTHYECKUX Y3JIOB
ynoOHee BCEro pacmojarath psjioM € 3JIEMEHTOM 3JIEKTPUUECKON CXeMbl 1 HAHOCUTH Ha TOT K€

PHUCYHOK.
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HNuauBuayanbHoe 3axaHue Ne2
Pa3pa6orka onucanuii Joruvyeckux y3;0B Ha si3bike SCL.
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3ananue: nornyeckuii y3en PTOC. CpabaTsiBaHue 3a1UThl / HEUTpab.
Onucanue:
<DataTypeTemplates>

<LNodeType id="L_PTOC” InClass="PTOC”>
<DO name="0p” type="ACT 0" desc="CpabarbiBaHue 3a1Thl />
</LNodeType>

<DOType id="ACT _0” cde="ACT” desc="CpabaTbiBaHue 3alTUTHI >
<DA name="general” fc="ST” bType="BOOLEAN” dchg=""true”/>
<DA name="phsA” fc="ST” bType="BOOLEAN" dchg="false”/>
<DA name="phsB” fc="ST” bType="BOOLEAN” dchg="false”/>
<DA name="phsC” fc="ST” bType="BOOLEAN” dchg="false”/>
<DA name="neut” fc="ST” bType="BOOLEAN” dchg="true”/>
<DA name="q” fc="ST” bType="Quality” qchg=""true”/>
<DA name="t" fc="ST” bType="TimeStamp”/>

</DOType>

</DataTypeTemplates>

NuauBuayanbHoe 3a1aHue Ne3

Pa3zpa6orka SCL-¢aiina npucoennnenus nudpoBoii NoICTaAHIIUM.
3ananue: T2E — ocHoBHas 3ammra

Pacmmmdposka Hazsanug SSD-daiina

T2E — tpexoOMoTouHBI TpaHchopmartop (Tum 2), Beiciee Hanpspkerne 220 kB

IToxcTanims

[1C «Kaptansl 220 kB»

TGDMI/IHa.TI 3alIUThl 1 aBTOMAaTHUKH

OKPA 11352607 041
OcHoBHas 3amura — quddepenunansHas, PDIF
1. SCL-konTetinep ¢ paszaemom Substation

<?xml version="1.0" encoding="UTF-8"?>

<SCL xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xmlns="http://www.iec.ch/61850/2003/SCL"
xsi:schemalocation="http://www.iec.ch/61850/2003/SCL SCL.xsd" version="2007"

revision="B">



<Header id="ObjName" version="VerNum" revision="RevNum" toolID="ALTAI"
nameStructure="IEDName" />

<Substation name="TIC Kapransl 220 kB" desc="HaumeHoBaHHE MOACTAHIIUU
ObjName I1C Kaptansr 220 kB">

</Substation>

</SCL>



<PowerTransformer name="TIndNum1" type="PTR" desc="Tpancpopmarop IndNum1 220/35/10 kB">
<TransformerWinding name="Windingl" type="PTW">
<Terminal connectivityNode="TIC Kaprans1 220 kB/EL/TVNIndNum1/PTCP1" substationName="TIC Kaprassr 220 kB"
voltageLevelName="E1" bayName="TVNIndNum1" cNodeName="PTCP1"/>
<NeutralPoint connectivityNode="TIC Kapraner 220 kB/EL/NTIndNum1/PNCP1" substationName="TIC Kaprasnsr 220
kB" voltageLevelName="E1" bayName="NTIndNum1" cNodeName="PNCP1"/>
</TransformerWinding>
<TransformerWinding name="Winding2" type="PTW">
<Terminal connectivityNode="TIC Kaprasst 220 kB/H1/TSNIndNum1/PTCP1" substationName="TIC Kaprasusr 220 kB"
voltageLevelName="H1" bayName="TSNIndNum1" cNodeName="PTCP1"/>
</TransformerWinding>
<TransformerWinding name="Winding3" type="PTW">
<Terminal connectivityNode="TIC Kapraser 220 kB/KL/TNNIndNum1/PTCP1" substationName="TIC Kaprans 220 kB"
voltageLevelName="K1" bayName="TNNIndNum1" cNodeName="CBCP1"/>
</TransformerWinding>
</PowerTransformer>
<VoltageLevel name="E1">
<Voltage multiplier="k" unit="Vv">220</Voltage>
<Bay name="NTIndNum1" desc="Heiirpans T IndNum1.">
<ConductingEquipment name="FV1_NTIndNuml" type="SAR" desc="Orpann4utes nepeHanpsuKeHui'">

<Terminal connectivityNode="TIC Kapranst 220 kB/EL/NTIndNum1/PNCP1" substationName="TIC Kapraubi
220 xB" voltageLevelName="E1" bayName="NTIndNum1" cNodeName="PNCP1"/>
<Terminal connectivityNode="TIC Kaptasnsr 220 kB/EL/NTIndNumZ1/grounded” substationName="TIC Kaptasb
220 xkB" voltageLevelName="E1" bayName="NTIndNum1" cNodeName="grounded"/>
</ConductingEquipment>
<ConductingEquipment name="ESW1_NTIndNum1" type="DIS" desc="3a3emiurens">
<LNode iedName="None" IdInst="CONTROL" prefix="NTIndNum1_ESW1" InClass="CSWI" InInst="1"/>
<LNode iedName="None" IdInst="CONTROL" prefix="NTIndNum1_ESW1" InClass="CILO" InInst="1"/>



<LNode iedName="None" IdInst="CONTROL" prefix="NTIndNum1_ESW1" InClass="XSWI" InInst="1"/>

<Terminal connectivityNode="TIC Kapraasr 220 kB/E1/NTIndNum1/PNCP1" substationName="TIC Kapraisr
220 xB" voltageLevelName="E1" bayName="NTIndNum1" cNodeName="PNCP1"/>
<Terminal connectivityNode="TIC Kapransr 220 kB/E1/NTIndNum2/grounded" substationName="TIC KaprabI
220 xB" voltageLevelName="E1" bayName="NTIndNum1" cNodeName="grounded"/>
</ConductingEquipment>
<ConnectivityNode name="grounded" pathName="TIC Kapransr 220 kB/EL/NTIndNum1/grounded"/>
<ConnectivityNode name="PNCP1" pathName="TIC Kaprassr 220 kB/E1/NTIndNum1/PNCP1"/>

</Bay>
<Bay name="TVNIndNum1" desc="TIpucoenunenue Boicuiee Hanpspkenue T INdNum1 220 xB.">
<ConductingEquipment name="TA1_TVNIndNum1" type="CTR" desc="Tpauchopmarop Toka">

<Terminal connectivityNode="TIC Kapraisr 220 xB/EL/TVNINdNum1/PTCP1" substationName="TIC KaprasI
220 xB" voltageLevelName="E1" bayName="TVNIndNum1" cNodeName="PTCP1"/>
<Terminal connectivityNode="TIC Kapransr 220 kB/E1/TVNIndNumZ1/L1" substationName="TIC Kaprasnsr 220
kB" voltageLevelName="E1" bayName="TVNIndNum1" cNodeName="L1"/>
<SubEquipment name="TA1A_TVNIndNum1" phase="A">
<LNode iedName="None" ldInst="MEASUREMENT" prefix="TVNIndNum1_TA1" InClass="TCTR" InInst="1" />
</SubEquipment>
<SubEquipment name="TA1B_TVNIndNum1" phase="B">
<LNode iedName="None" IdInst="MEASUREMENT" prefix="TVNIndNuml1_TA1" InClass="TCTR" InInst="2" />
</SubEquipment>
<SubEquipment name="TA1C_TVNIndNum1" phase="C">
<LNode iedName="None" IdInst="MEASUREMENT" prefix="TVNIndNum1_TA1" InClass="TCTR" InInst="3" />
</SubEquipment>
<SubEquipment name="TA1N_TVNIndNum1" phase="N">
<LNode iedName="None" IdInst="MEASUREMENT" prefix="TVNIndNum1_TA1" InClass="TCTR" InInst="4" />
</SubEquipment>
</ConductingEquipment>
<ConductingEquipment name="TA2_TVNIndNum1" type="CTR" desc="TpauchopmaTop Toka">



<Terminal connectivityNode="TIC Kapransr 220 kB/EL/TVNIndNum1/L1" substationName="TIC Kapramnsr 220
kB" voltageLevelName="E1" bayName="TVNIndNum1" cNodeName="L1"/>
<Terminal connectivityNode="TIC Kapransr 220 kB/EL/TVNIndNum1/L2" substationName="TIC Kapramnsr 220
kB" voltageLevelName="E1" bayName="TVNIndNum1" cNodeName="L2"/>
<SubEquipment name="TA2A_TVNIndNum1" phase="A">
<LNode iedName="None" ldInst="MEASUREMENT" prefix="TVNIndNum1_TA2" InClass="TCTR" InInst="1" />
</SubEquipment>
<SubEquipment name="TA2B_TVNIndNum1" phase="B">
<LNode iedName="None" IdInst="MEASUREMENT" prefix="TVNIndNum1_TA2" InClass="TCTR" InInst="2" />
</SubEquipment>
<SubEquipment name="TA2C_TVNIndNum1" phase="C">
<LNode iedName="None" IdInst="MEASUREMENT" prefix="TVNIndNum1_TA2" InClass="TCTR" InInst="3" />
</SubEquipment>
<SubEquipment name="TA2N_TVNIndNum1" phase="N">
<LNode iedName="None" IdInst="MEASUREMENT" prefix="TVNIndNuml1_TA2" InClass="TCTR" InInst="4" />
</SubEquipment>
</ConductingEquipment>
<ConductingEquipment name="FV1_TVNIndNum1" type="SAR" desc="OrpanuuuTesb nepeHanpsHKeHui'" >

<Terminal connectivityNode="TIC Kapransr 220 kB/EL/TVNIndNumZ1/L2" substationName="TIC Kapramnsr 220
kB" voltageLevelName="E1" bayName="TVNIndNum1" cNodeName="L2"/>
<Terminal connectivityNode="TIC Kapransi 220 kB/E1/TVNIndNum1/grounded" substationName="TIC Kaprasr
220 xB" voltageLevelName="E1" bayName="TVNIndNum1" cNodeName="grounded"/>
</ConductingEquipment>
<ConductingEquipment name="ESW1_TVNIndNum1" type="DIS" desc="3azemnurens">
<LNode iedName="None" IdInst="CONTROL" prefix="TVNIndNum1_ESW1" InClass="CSWI"
Inlnst="1"/>
<LNode iedName="None" IdInst="CONTROL" prefix="TVNIndNum1_ESW1" InClass="CILO"
Inlnst="1"/>
<LNode iedName="None" IdInst="CONTROL" prefix="TVNIndNum1 _ESW1" InClass="XSWI"
Inlnst="1"/>



<Terminal connectivityNode="TIC Kapransr 220 kB/EL/TVNIndNum1/L2" substationName="TIC Kapramnsr 220
kB" voltageLevelName="E1" bayName="TVNIndNum1" cNodeName="L2"/>
<Terminal connectivityNode="TIC Kapramns1 220 kB/EL/TVNIndNumZ1/grounded" substationName="TIC Kaprasr
220 xB" voltageLevelName="E1" bayName="TVNIndNum1" cNodeName="grounded"/>
</ConductingEquipment>
<ConductingEquipment name="DSW1_TVNIndNum1" type="DIS" desc="Pa3benunuremns">
<LNode iedName="None" IdInst="CONTROL" prefix="TVNIndNum1_DSW1" InClass="CSWI"

Inlnst="1"/>

<LNode iedName="None" IdInst="CONTROL" prefix="TVNIndNuml1_DSW1" InClass="CILO"
Inlnst="1"/>

<LNode iedName="None" IdInst="CONTROL" prefix="TVNIndNum1 DSW1" InClass="XSWI"
Inlnst="1"/>

<Terminal connectivityNode="TIC Kapranst 220 kB/E1/TVNIndNum1/L2" substationName="TIC Kapransi 220
kB" voltageLevelName="E1" bayName="TVNIndNum1" cNodeName="L2"/>
<Terminal connectivityNode="TIC Kaptasusr 220 kB/EL/TVNINdNum1/CBCP1" substationName="TIC KaprasI
220 xB" voltageLevelName="E1" bayName="TVNIndNum1" cNodeName="CBCP1"/>
</ConductingEquipment>
<ConductingEquipment name="ESW2_TVNIndNum1" type="DIS" desc="3a3emnurens">
<LNode iedName="None" IdInst="CONTROL" prefix="TVNIndNum1 ESW2" InClass="CSWI"

Inlnst="1"/>

<LNode iedName="None" IdInst="CONTROL" prefix="TVNIndNuml1_ESW2" InClass="CILO"
Ininst="1"/>

<LNode iedName="None" IdInst="CONTROL" prefix="TVNIndNum1l ESW2" InClass="XSWI"
Ininst="1"/>

<Terminal connectivityNode="TIC Kaptansr 220 kB/E1/TVNIndNum1/CBCP1" substationName="TIC Kaprabi
220 xB" voltageLevelName="E1" bayName="TVNIndNum1" cNodeName="CBCP1"/>
<Terminal connectivityNode="TIC Kapransi 220 kB/E1/TVNIndNum1/grounded" substationName="TIC Kaprasr
220 xB" voltageLevelName="E1" bayName="TVNIndNum1" cNodeName="grounded"/>
</ConductingEquipment>
<ConnectivityNode name="grounded" pathName="TIC Kapransr 220 kB/EL/TVNIndNum1/grounded"/>

<ConnectivityNode name="PTCP1" pathName="TIC Kaptanst 220 kB/E1/TVNIndNum1/PTCP1"/>



<ConnectivityNode name="L1" pathName="TIC Kapramnsr 220 kB/EL/TVNIndNum1/L1"/>
<ConnectivityNode name="L2" pathName="TIC Kapranst 220 kB/E1/TVNIndNum1/L2"/>
<ConnectivityNode name="CBCP1" pathName="TIC Kaprans 220 kB/EL/TVNIndNum1/CBCP1"/>
</Bay>
</VoltageLevel>
<VoltageLevel name="H1">
<Voltage multiplier="k" unit="Vv">35</Voltage>
<Bay name="TSNIndNum1" desc="IIpucoenunenne cpeanee Hanpspkeaue T IndNuml 35 kB.">
<ConductingEquipment name="TA1_TSNIndNum1" type="CTR" desc="Tpanchopmarop Toka">

<Terminal connectivityNode="TIC Kapransr 220 kB/H1/TSNIndNum1/PTCP1" substationName="TIC KaprasI
220 xB" voltageLevelName="H1" bayName="TSNIndNum1" cNodeName="PTCP1"/>
<Terminal connectivityNode="TIC Kaprasnsr 220 kB/H1/TSNIndNumZ1/L1" substationName="TIC KapTasnst 220
kB" voltageLevelName="H1" bayName="TSNIndNum1" cNodeName="L1"/>
<SubEquipment name="TA1A_TSNIndNum1" phase="A">
<LNode iedName="None" IdInst="MEASUREMENT" prefix="TSNIndNum1_TA1" InClass="TCTR" InInst="1" />
</SubEquipment>
<SubEquipment name="TA1B_TSNIndNum1" phase="B">
<LNode iedName="None" IdInst="MEASUREMENT" prefix="TSNIndNum1_TA1" InClass="TCTR" InInst="2" />
</SubEquipment>
<SubEquipment name="TA1C_TSNIndNum1" phase="C">
<LNode iedName="None" IdInst="MEASUREMENT" prefix="TSNIndNum1_TA1" InClass="TCTR" InInst="3" />
</SubEquipment>
<SubEquipment name="TA1N_TSNIndNum1" phase="N">
<LNode iedName="None" IdInst="MEASUREMENT" prefix="TSNIndNum1_TA1" InClass="TCTR" InInst="4" />
</SubEquipment>
</ConductingEquipment>
<ConductingEquipment name="TA2_TSNIndNum1" type="CTR" desc="Tpauncdopmarop Toka">
<Terminal connectivityNode="TIC Kapransr 220 kB/H1/TSNIndNum1/L1" substationName="TIC Kapramnsr 220
kB" voltageLevelName="H1" bayName="TSNIndNum1" cNodeName="L1"/>
<Terminal connectivityNode="TIC Kapransr 220 kB/HL/TSNIndNum1/CBCP1" substationName="TIC Kaprabt
220 xkB" voltageLevelName="H1" bayName="TSNIndNum1" cNodeName="CBCP1"/>



<SubEquipment name="TA2A_TSNIndNum1" phase="A">
<LNode iedName="None" IdInst="MEASUREMENT" prefix="TSNIndNum1_TA2" InClass="TCTR" InInst="1" />
</SubEquipment>
<SubEquipment name="TA2B_TSNIndNum1" phase="B">
<LNode iedName="None" IdInst="MEASUREMENT" prefix="TSNIndNum1_TA2" InClass="TCTR" InInst="2" />
</SubEquipment>
<SubEquipment name="TA2C_TSNIndNum1" phase="C">
<LNode iedName="None" IdInst="MEASUREMENT" prefix="TSNIndNum1_TA2" InClass="TCTR" InInst="3" />
</SubEquipment>
<SubEquipment name="TA2N_TSNIndNum1" phase="N">
<LNode iedName="None" IdInst="MEASUREMENT" prefix="TSNIndNum1_TA2" InClass="TCTR" InInst="4" />
</SubEquipment>
</ConductingEquipment>
<ConductingEquipment name="FV1_TSNIndNum1" type="SAR" desc="OrpaHn4uTeb nepeHanpsoKeHui' >

<Terminal connectivityNode="TIC Kaprasisr 220 kB/HL/TSNIndNum1/CBCP1" substationName="TIC Kaprabt
220 xB" voltageLevelName="H1" bayName="TSNIndNum1" cNodeName="CBCP1"/>
<Terminal connectivityNode="TIC Kapransr 220 kB/H1/TSNIndNum1/grounded" substationName="TIC KapTasb
220 xB" voltageLevelName="H1" bayName="TSNIndNum1" cNodeName="grounded"/>
</ConductingEquipment>
<ConnectivityNode name="grounded" pathName="TIC Kapransr 220 kB/H1/TSNIndNum1/grounded"/>

<ConnectivityNode name="PTCP1" pathName="TIC Kapranst 220 kB/H1/TSNIndNum1/PTCP1"/>
<ConnectivityNode name="L1" pathName="TIC Kapranst 220 kB/H1/TSNIndNum1/L1"/>
<ConnectivityNode name="CBCP1" pathName="TIC Kaptasust 220 kB/H1/TSNIndNum1/CBCP1"/>
</Bay>
</VoltageLevel>
<VoltageLevel name="K1">
<Voltage multiplier="k" unit="V">10</Voltage>
<Bay name="TNNIndNum1" desc="TIpucoenunenune nusmee Hanpsokenue T IndNuml 10 xB.">
<ConductingEquipment name="SHT1_TNNIndNum1" type="ESHT" desc="3akopotka">



<Terminal connectivityNode="TIC Kapramnsr 220 kB/K1/TNNIndNum1/PTCP1" substationName="TIC KapraisI
220 xB" voltageLevelName="K1" bayName="TNNIndNum1" cNodeName="PTCP1"/>
<Terminal connectivityNode="TIC Kapransl 220 kB/K1/TNNIndNum1/CBCP1" substationName="TIC KaprasI
220 xB" voltageLevelName="K1" bayName="TNNIndNum1" cNodeName="CBCP1"/>
</ConductingEquipment>
<ConductingEquipment name="FV1_TNNIndNum1" type="SAR" desc="OrpanuuuTeib rnepeHanpsHKeHui' >

<Terminal connectivityNode="TIC Kapranst 220 kB/K1/TNNIndNum1/CBCP1" substationName="TIC KaprasI
220 xB" voltageLevelName="K1" bayName="TNNIndNum1" cNodeName="CBCP1"/>
<Terminal connectivityNode="TIC Kapranst 220 &B/K1/TNNIndNumZl/grounded” substationName="TIC
Kapransr 220 kB" voltageLevelName="K1" bayName="TNNIndNum1" cNodeName="grounded"/>
</ConductingEquipment>
<ConnectivityNode name="grounded" pathName="TIC Kapransr 220 kB/K1/TNNIndNum1/grounded"/>
<ConnectivityNode name="PTCP1" pathName="TIC Kapranst 220 kB/K1/TNNIndNum1/PTCP1"/>

<ConnectivityNode name="CBCP1" pathName="TIC Kaprasnsr 220 kB/K1/TNNIndNum1/CBCP1"/>
</Bay>
</VoltageLevel>
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