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Komnanus Schneider Electric npucmynuna x soinycxy <Texnuueckou
xoanexyuu Schneider Electric» na pycckom ssvixe.

Texnuuecxas xoanexuyus npedcmagisem coboll cepuio OmoesbHbLX
BLINYCKOB Ol CNEeUUANUCTNO8, KOmopbie Xomeau 6vl noayuums 6oaee
noopobHY0 mexnuueckyto unpopmauuio o npodyxuuu Schneider Electric u
ee npumenenuu, 6 0ONOIHENUE K MOMY, YUMo COOEPICUMCSL 8 KAMAL02AX.

B Texnuneckoii konnexuuu 6yoym nyOiuxo8amvcs Mamepuaivt, Komopole
NO360LAM AYUWE NOHAMb MEXHUUECKUE U IKOHOMUUECKUE NPOOLEMbL U
AGLEHUSL, BOIHUKAIOUUE NPU UCNOLDI0BANUU INEKMPO0OOPYIosanus u
cpedcme asmomamusauuu Schneider Electric.

Texnuueckas KoANEKUUA NPEOHASHAUEHA 0N UHICEHEPOB U CREUUANUCTIOB,

PABOMAIOUWUX 6 SNEKMPOMEXHUUCCKOU NPOMBIULCHHOCTU U 6 NPOCKTNHBIX
OP2AHUBAUUSX, 3AHUMAIOULUXCS PAZPAOOMKOUL, MOHMANCOM U IKCHAYAMAUUET
ANEKMPOYCMAHOBOK, PACHPEOCTUMENLHBIX INCKMPUUECKUX Cemell, cpedcme
U cucmem agmomMamu3auuu.

Texnuuecxasn xoanexuyus 6ydem maxdice noje3na cmyoenmam u
npenodasamensm BY30e. B ueii onu naidym céedeniis 0 HOBbIX MeXHON02UIX
U COBPEMEHHDIX MEHOCHUUSIX 8 MUpe Inexmpuuecmea u Aemomamuxu.

B xaxcoom evinycrxe Texuuuneckou xoanexuuu 6ydem yziybrenno
PACCMAMPUBAMBCIL KOHKPEMHAS MeMA U3 00LACMU JNEKMPULECKUX cemell,
penelunol 3auumol U YnpasieHus, NPOMblUIEeHH020 KOHMPOLL U
ABMOMAMUAUUYU MEXHOT02ULECKUX NPOUECCO8.

Banepuii Casxcenros,
Texnuueckuii oupexmop

3A0 <Ilneiidep Inexmpux»,
Kanouoam mexnuueckux nayx
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METO/IMKA BBIBOPA YCTABOK 3AIIIUT SEPAM
IMPYUCOEJIUHEHMUII PII (PTII) 6-10 KB C AUEMMIKAMU SM6

MeTonnueckue yka3aHus ¢ IipuMepaMu

TexHnueckast KOJIEKIINS,
BoITycK Ne 10
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I. O0mas yacrp

OcHoBHbIE T0JIOKEHHUSI, IPHHATHIE
B OAO «MockoBcKas ropojickas ajekrpocereBast komnanusa» (MI'9CKR)

1. Tunoseie cxembl octpoennsi PIT (PTII) cetn 6-10 kB OAO «MockoBckasi ropozckas
9JIEKTPOCETEBAs KOMITAHUS».

Kak mpasuio, B OAO «MockoBckast Topojickast 9JeKTpoceTeBass KOMITAaHUS» TTPUMEHSIETCS
nByxcekiimonHasd tunoBas cxema nutanust PIT (PTID), pa3aenennas ceKIIMOHHBIM BBIKJIIOYATEJIEM,
Haxozgmmmcs moa ABP.

Jliist obectieueHnst mutaHus moTpebuTeeit 1-oit kareropuu Hagexuoctu PIT (PTII) umeer asa
HE3aBUCUMbBIX UICTOUHUKA TUTAHUS, KXK/IbII U3 KOTOPbIX 3aBo/InTcA Ha cBoto cekiuto PIT (PTIT).

K nesaBucnmbim ncrourankam nutaaus PIT (PTIT) orrocarcs:

- nBe trTaone kabespubie muaun (ITKJT) pasubix nuraommx mearpos (1111).

- nBe [TKJI oiHOrO TATAIONIETOo 1IeHTPa, Kask/1ask U3 KOTOPBIX OTXO/IUT OT pacipeaycTpoiicTBa 6-
10 kB pasnbix TpanchopmaTopoB. ITO He OTHOCUTCS K OTraeaHbiM [T11,

B otsmame ot [1Y 39 B OAO «MockoBcKasi TOpocKast 9JeKTpoceTeBast KOMIIAHUST» IPUHSTO
JOTIOTHUTENbHOE ycaoBHe obecredennst 1-0if KaTeropuu HaJAeKHOCTH DJIEKTPOCHAOKEHUS
norpebutesneii, a umenHo — aBe [TKJI 10/KHDBI OBITH TIPOJIOKEHBI B 3€MJI€ B PA3HBIX TPAHIIIESIX.

B 3aBUCHMOCTH OT MOTITHOCTH TIOTPeOUTES CyTiiecTBYeT aBe cxembl utarus PIT (PTII)

g PIT (PTIT) mourHocTsio 10 6 MBA Jlans PIT (PTIT) momuocTsio 10 12 MBA
L1 M 2 M1 M 2

ACE-240 KE nana

nakn @ nen +

I MH3

FO(PTM

pik i

Cxema npu npumenenuu ITKJI c mpexgasnoim kabeiem
¢ nponumannotl 6ymaxcnotl usonsyueis muna ACB-240 mm?

ML MLz

PO (PT

Cxema npu npumenenuu ITKJI ¢ 00nopasivimu kabersmu ¢ u30AAUUeil U3 Clumozo noIudImuilend
muna AII6II 3x(1x500) das PIT (PTII) mowrocmovio 12 MBA
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2. Bpewms peiicteus sanmt [TKJI ma [111

Bpemena cpabarbiBanust MakcuMaabHO TOKOBBIX (MT3) samut ITKJI fsist peste ¢ He3aBucuMOi
BBIJIEP;KKOW BpeMEHU U JIJIS peJie ¢ 3aBUCUMON BbBIJIEPKKOU BpeMeHU B HE3aBUCUMOU ee 4acTu
XapaKTePUCTUKU NPUHATHl OJMHAKOBbIe U cocTaBagdioT st OAO «MockoBckasi ropojckas
aJIeKTpoceTeBast KOMITAHUST»:

- 1utst Kabesieit Mocasektporpanc — 1,7 cek.

- 1151 kabeteit Merpomnosntera — 1,6 cek.

- st KabeJtell BceX ocTasibHbIX moTpebuTeneit — 1,5 cek.

3. Yuer xapakTepa Harpy3Ku

[Tepen BBIOOPOM yCTaBOK 3aIUT A0JKEH OBITh YETKO OnpeiesieH xapakrep Harpysok PIT (PTII),
KaK To:

- ObITOBAs HATPY3Ka,

- IMKOBAsl HArpy3Ka TSATOBBIX 11/CT;

- HaJIm4ue B/B 2JIEKTPOBUTATE e (X MOIITHOCTD, KOJTMYECTBO, ITyCKOBOM TOK, MAKCUMaJIbHOE
KOJIMYECTBO JIBUTATEJIEH, TIOIJIesKAIUX CAMO3AITYCKY 110 TEXHOJIOTUU IIPOU3BO/ICTBA);

- ogHo(a3Hble MeuyHble TpaHchopMaTOpbl (MX MONIHOCTb, KOJIUYECTBO €/IMHOBPEMEHHO
BKJIIOYEHHDBIX HA O/IHO JINHEHOE HaIIpsKeHue ) 1 T.11.

[Tpu HATMYMHU TTUKOBOI HaTPY3KU B pacueTe TOKa cpabaThIBAHUS YUUTBIBAIOTCS KPOMeE
MaKCUMaJIbHON Harpy3Ku 1 ITMKOBbIE TOKH.

4. 3HauyeHusa Kosghglgm [MEHTOB, IDUMEHACMbIX B {l}O[ )MYJIAX DACYETA TOKA C|28.68.TI)IBaHI/IH 3allluT
C MUKDOIIPOIECCOPHBIM TEPDMHWHAJIOM.

4.1. KoaduimeHT HageKHOCTH HecpabaThIBaHUs 3AIUThI, YYUTHIBAIOIIUI TOTPENTHOCTD
(pasbpoc) peJie ¥ TOYHOCTD €ro HaCTPOIKM, /IS 3aIUThI IMHUIT prHIMaeTcst paBubiM K = 1,1

4.2. KoappunneHnT Ha/ie;KHOCTH OTCTPOMKHM TOKOBOW OTCEYKHM JUHUM U TpaHchopmaTopa,
YUUTBIBAIOIIHIIT TOTPENTHOCTH (Pa3bpoc) pesie ¥ TOYHOCTH €T0 HACTPONKHM, 8 TAKJKE HETOYHOCTD pacyeTa

TOKOB K.3., IPUHUMAETCSI PAaBHbIM Komp =1,15-1,2.

4.3. Koadpdurment Bospata npunnmaercs papubiM K = 0,935 £ 5 %.

4.4. KoahurmeHT HaIesKHOCTH COTIIACOBAHUS 3AIUTHI, YIUTHIBAIOTIHIA TIOTPENTHOCTD (Ppazbpoc)
peJie TIOCTIeIOBATENbHO CTOSIIINX 3AIIHT, & TAKJKE TIOTPENTHOCTH TPAaHC(HOPMATOPOB TOKA TPUHUMAETCS
pPaBHBIM:

- K. 2 1,15 npu cornacosanuu Sepam c pene PT-40, PCT, apyrum Sepam uin uHbIM
TEPMUHAJIOM.

- K, .=1,3— 1,4 npu cormacosanuu ¢ pere PTB.

-K_ > 1,2 upu cornacosannu ¢ pese PT-80 (90).

H.C.

4.5. KoadduimeHT camosarrycka HarpysKku, OTpakatoliuil yBendeHne paboyero Toka IpmInax 3a
cYeT OJTHOBPEMEHHOTO ITyCKa BCEX TeX 9JIEKTPOIBUTATEIEN, KOTOPbIE 3aTOPMO3UITUCH ITPU CHIKEHU N
HaIPSIKEHUsST BO BPEMsI KOPOTKOTO 3aMbIKAHUS.

[Ipu oTcyTcTBUM B cCOCTaBe HArpy3KH aJieKTpoiBUTaTesieil HanpsizkeHueM 6-10 kB v ipu Bpemenn
cpabateiBanns MT3 Gosee 0,3 cex on npuanmaercs pasubiM K =1,1 - 1,3.

5. Crynenb cesleKTUBHOCTH At 110 BpeMeHM B HE3aBUCHMOUN YaCTU XapaKTEPUCTUKU MEK/LY
1I0CJIeIOBATEJIbHO CTOSIINMU 3aIIUTAMU.

3HauyeHue At g 3aIUT Sepam yCTaHABJINBAETCS B 3aBUCUMOCTH OT TUIIA peJie, Ha KOTOPBIX
BBITIOJTHEHA CMEKHAS 3aII[MTa C KOTOPOI BE/IeTCS COTIACOBAHNE:

- IS CMESKHBIX 3aIIUT, BHITIOJTHEHHBIX HA MEKPOITPOIIECCOPAX ¢ MHOCTPAHHBIM 000PYI0BAaHIEM
(BoikJOUaresin) At = 0,3 cek.

- LTSI CMEKHBIX 3aIIIUT, BHITIOJIHEHHBIX Ha MUKPOIIPOIIECCOPAX C OT€UECTBEHHBIM 000PYI0BaHHEM
(c mpuBonamu ITPBA, TITIM, III167) At = 0,4 cex.
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- JIUTsT CMEJKHBIX 3AIIUT, BBITOJHEHHBIX €3 pesie BpeMeHu (TOKoBast oTceuka), At = 0,3 cex.
- JJIS CMEKHBIX 3aIIIUT, BBITIOJTHEHHBIX Ha asiekTpoMexanndeckux pesie PT 80(90) u pesie mpsimoro
nericteug, At = 0,5 cex.

6. KoahbuimenT 4yBCTBUTEIbHOCTH 3AIIINT.

Corsmacuo IIYD Ha KaXJ0M 3JeMeHTe 2JeKTPOYyCTaHOBKM (KaOeJbHOW JWHWU U
TpaHcdopMaTope) MakCUMaJIbHAsl TOKOBASI 3aIUTA JI0J’KHA BBITTOJTHATD IBE (DYHKITUN:

- GYHKIIMIO OCHOBHOI 3aIIUTHI JIJIS1 €€ IeMCTBYS MPU MOBPEKICHUN B TIPeieJiaX 3alrIaeMoro
aJIEMEHT?;

- (byHKIIMIO pe3epBHON 3aMUTHI (JajJbHee pe3epBUPOBAHNE TIPU OTKa3e 3aNUTHl WU
BBIKJIIOUATEISI CMEKHBIX 9JIEMEHTOB).

Boibpannas ycraska MT3 TpanchopmaTopa u kabeabHON JUHUN OJIKHA YIOBIETBOPSTDH
npeabsiBiasieMbiM [TY D (11.3.2.21. n 11.3.2.25.) TpebOBaHUSM 4yBCTBUTETLHOCTH: /17151 OCHOBHOM (DY HKITHI
Ku > 1,5; na pesepsroit pynxuuu K 2> 1,2.

O11eHKa YyBCTBUTENBbHOCTHU 3AUT ITPOU3BOAUTCS TTPU METATIMYECKUX KOPOTKUX 3AMBIKAHUSIX

(1.3.2.20. TIY D).

6.1. M'T3 Tpanchopmaropa.

KoadunmerT 4yBCTBUTETBHOCTH 3aIMUTHI IPU BBITTOJTHEHUH €0 OCHOBHOUW (DYHKITUH
oTIpeieJisieTcs PU IBYX BUIaX KOPOTKUX 3aMbIKaHU I B TpaHC(hOpMaTOpe:

a) Tpu IBYX(ha3HbIX K.3. HA BBIBOJIAX H/H TpaHC(HOPMATOPA C YIETOM CXEMbI COETMHEHUST OOMOTOK
CUJIOBOTO TpanchopmaTopa 1o hopmyie

Juis TpancdopmaTopa co cxemoi A / YH:
(3)
- K® = % Z 1,5 — npu 3xpeneitnom ucnosanennn MT3,

0,510 (1)
- K® = I—’“ Z 1,5 — nipu 2xpesteiinom ucnomuenun MT3. (2)
11t Tpancdopmaropa co cxeMoir Y / YH :

0,8671®
- K® = I—IS z 1,5 — npu 3x u 2xpeneitnom ucnoaneann M T3, (3)
rue: «

- I - Tok 3x dasHoro k.3. Ha BbIBOJAX H/H TpaHchopMaTopa,

-1 - BBIGpaHHBIi TOK cpabaThIBaHMs 3aIUTH TPaHCHOPMATOPA.

6) 1ipu 0/1HO(A3HBIX K.3. Ha BBIBOJIAX H/H TPaHCHOPMATOPA C YIETOM CXEMbI COENHEHHSI 0OOMOTOK
CHUJIOBOTO TpaHchOopMaTopa.

3HaueHKs TOKOB MPU OHO(MA3HOM K.3. HA CTOPOHE H/H 3aBUCST TJIABHBIM 00PA30M OT CXEMbI
coeIMHEeH s 0OMOTOK TpaHchopMaTopa:

TIpu coesimHenn 0OMOTOK 110 cxeme A / Yn — [V = I®);
[®
pu coeimHenn oOMoToK 1o cxeme Y / Y — [0 = %

Torma yyBCcTBUTEBHOCTH 3aIUTHI Ha cTopoHe 6-10 kB onpesensiercs mo popmye:

111 TpancopMaropa co cxeMoi A / YH:
®

KM = /I?KJI z 1,5 — ipu 2x u 3xpeieitHom ucrosnennu M T3, (4)
1 Tpancdopmaropa co cxeMoir Y / YH :
I®
- K = 31% z 1,5 — nipu 2xpeneiinom uctoraennn MT3, )
219
- K =57 2 1,5 — npu 3xpesneiinom ncnonennn MT3. (6)

c3
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DopMyJIbl PUBEEHBI JIJIT CXeMbI COe/InHEeHNs TPaHC(hOPMATOPOB TOKA B TIOJTHYIO U HETIOJTHYTO
3Be3ny. [lug stueek SM6 ¢ pesie Sepam 3aiiuTa BbITIOJTHAETCS ¢ TPUMEHEHeM TpaHC(opMaTOpPOB TOKa
B Tpex hazax TA1 4 TA3, T.e. B 3xpesieliHOM UCTIOJHEHUH.

6.2. KosdduimeHr 4yBCTBUTEIBHOCTH TOKOBOI OTCeYKU O€3 BHIJEPKKU BPEMEHMU
TpaHcdopMaTopa orpeiesisieTcs TPy K.3. B MECTE YCTAHOBKHU 3aITUTHI
@

2) — 3.MUH
K® = —;é z 2,0 (7)
oTC
/e
[» =(,867-1®
K3.MUH ) K3.MUH
[® - 7ok 3X (ha3HOrO K3 Ha BBIBOJIAX B/H TpaHC(opMaTopa B MUH. PEKIME.

K3.MUH

6.3. MT3 pacmpenenureabHoit KabeabHON JTMHUH.
a) Koadbdunment 4yBCTBUTEIbHOCTH 3aIUTHI IPU BBIIIOJTHEHUN €10 OCHOBHOW (QyHKIINU

orrpeiesisieTcs MpH ABYX(a3zHOM K3 B KOHIIE 3alUNIAeMO TUHUY B MUHUMAJbHOM PeKUME:
®

2) K3.MUI
K® = ez 1,5 (8)
Cc3
e
[» =0,867-1®
K3.MUH ’ K3.MUH o o
I® -0k 3x(hazHOro K3 B KOHIIE CBOEH KaOEeJbHOMN JUHIH B MUH. PEKIME.

K3.MUH

6) KoaddunumeHT 4yBCTBUTEIbHOCTH 3aIMUThI, BHIIOJHAONMEH QYHKIMIO HaJbHETO

pe3epBUPOBaHUA ITPU OTKA3€ 3alllUThI MJIN BbIKJJIIOYaTE A TpaHC(bopMaTopa B TII:
1©
KO == > 1,2 (9)

c3
e
[® - 1ok 2x(razHoro K3 3a TpaHcHOPMATOPOM Ha CTOPOHE B/H.

KG.1p
Cornacuno 1m.3.2.17. IIYD pomnyckaercss He pe3epBUPOBATh OTKJIIOUYEHUS K.3. 3a
TpaHCc(hHOPMATOPOM.
31ech u gajee TpaHchOPMATOPHI CO CXeMOiT coenHennst 0OMOTOK Y /Y H He paccMaTpUBalOTCS,
T.K. CyIecTByet TpeboBatue [1aBrocaneproraizopa MuHaHEpro IPUMEHSITh TOJIBKO TPaHC(HOPMATOPBI
CO CXeMOM coemHeHnst 0OMOTOK A/ YH.

7. Huzxe B hopmyax pacdera yCTaBOK 3aIUT (GUTYPUPYET MOHATHE — JIUTETHHO
JOTYCTUMBII TOK Kabeist (1., on)- ETO Besmumna onpesessiercst IIY 9 110 yCI0ByIO 101y CTUMOTO
HarpeBa Kbl KabeJst U 3aBUCUT OT MHOTHX (haKTOPOB: YCIOBUS TIPOKIAAKHU Kabesst (B 3eMe,
BO3/IyXe, BOJIE, KOJLIEKTOPE ), CeYeHNsT, MapKH, CpoKa crysKObl 1 T.11. TOK I s nutatonux [TKJT

JULJIOTI.

1 aBTOMATU3UPOBAHHBIX CBSA3€l MPUBOIUTCA B BEIOMOCTH HArpy30K, xpausimuxcs Ha P/II1 paiiona.

II. TpeboBanus, npeabsaBiasgemMbie K 3amuraMm tpancpopmaropos 630-4000 kBA
cereii 6-10 kB ¢ u3osmpoBaHHoIT HeliTpasbIo.

Jlist TpancdopMaTOpPOB AOKHBI OBITH IPEAYCMOTPEHBI YCTPONCTBA PEJEHHO 3alUThI OT
CJIEIYIOIINX BUIOB TIOBPEKICHIIT I HEHOPMAJIbHBIX PEKIMOB PaOOTHI:

1. MesxyhasHbIX KOPOTKUX 3aMBIKaHWiT B 0OMOTKaX M Ha BBIBOAAX (TOKOBasi oTcedka 6e3
BbIJIEP;KKY BPEMEHN );

2. TOKOB B 0OMOTKaX, 00ycI0BaeHHBIX BHeNTHUMEU K3 (MakcuMabHast TOKOBAsI 3allliTa);

3. TOKOB B 0OMOTKax, 00yCJOBJIEHHDIX TePErpy3Koil (MaKcUMaibHas TOKOBAs 3allUTa OT
1eperpysKn);

TokoBast orceura 6e3 BbIIEPKKH BpeMeHH OT MeskayhasHbix K3 Ha cTopoHe B/H OXBaThIBAeT
4acTh 0OMOTKM TpaHc(HOpPMATOPa, YCTAHABINBAETCS CO CTOPOHBI TUTAHUS U SIBJISIETCSI OCHOBHOM 3aITIUTOM
C IeficTBUEM Ha OTKJIIOUEHHE.
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Makcumanbtadg Tokosas saumra (MT3) Tpancdopmaropa yctaHaBiIuBaeTcst CO CTOPOHBI BBO/IA
6-10 kB u siBJIsIeTCs1 3a1UTOM, KaK OT MeK /Ly (hasHbIX, Tak 1 OT ogHO(asHbix K3 06MOTKY H/H 1 BBO/Ia
pabouero nurtanus 0,4 kB.

B coorBercTBum ¢ 11.3.2.66. [1Y 9, ecsiu M'T3 Ha cropone B/H TpancdopMaTopa, BbIITOJTHEHHAS B
TPeXpeJIeHOM UCTIOJTHEHHH, UMEET HEIOCTaTOUHY O 4yBCTBUTEIBHOCTD TpH oiHO(a3Hbix K3 Ha chopke
1/u (1,0 <K <1,5), ciiegyer npeaycMoTpeTh ClIelMaIbHyI0 3alllUTy HYJI€BO 10C/Ie0BaTe/IbHOCTH,
yCTaHABJINBAEMYIO B HYJIEBOM ITPOBOJIE TpaHc(opmaTopa.

Onanako, B aToM caydae (1,0 < K <1,5), eciim c6opka Ha CTOpoHE H/H HaXOAUTCS B
HeNocpecTBeHHOM Osin3ocT ot Tpatncdopmaropa (10 30 M) MU coeIMHEHNE MEKTY TPAaHC(OPMATOPOM
1 cOOPKOIT H/H BBITIOJTHEHO TPex(hasHbIM KabesIeM, 10y CKaeTCsT CIIEIUATBHYTO 3aIUTY He TPUMEHSITh.

3almnTa 0T CMUMMETPUYHDBIX Ileperpy30k Ha ctopoHe 6-10 kB npeHazHaueHa /17151 BbISIBJIEHUS
peskrMa IeperpysKy 3aluiaeMoro Tpaicdopmaropa ¢ ieficTBueM Ha CUTHAJ.

Jlsist mofctaniuii 6e3 MOCTOSIHHOTO JIESKYPHOTO MePCOoHaAa J0MYCKAeTCsl PelyCMaTpUBaTh
NENCTBYE 3TOM 3aIUThI HA OTKJII0UeHre (TP HEBO3MOKHOCTH JIMKBUIAITUN TIEPETPY3KU IPYTUMU
Cpe/icCTBaMM).

Jlns1 cyxux TpancopMaTOpOB MHOCTPAHHOTO IIPOU3BO/ICTBA B KAUECTBE 3aIUTHI OT TIEPErPy3KU
HCIIOJIb3YETCs TeIJIOBast 3alllUTa, TIocTaBsiemMast BMecte ¢ TpaHcgopmaTtopom. TerstoBas salumTa COCTOUT
U3 JIaTYMKOB TeMIepaTypbl (TepMomapbl), BMOHTUPOBAHHBIX B 0OMOTKHU TpaHcdopmaTopa u
peoOpasoBaTelist, BhIIAIONIETrO /[Ba CUTHAJIA TIePErPy3KU: EPBbIi CUTHA — MIPELYIPEUTEIbHbII TPH
temiiepatype oomoTkn T = 150°C, BTOpOii — Ha oTKJII0YeHKe pu Temieparype oomotku T = 160°C.

ITI. Tpe6oBanus, npeabsBIsIeMble K 3alMMTaM KaOeJbHbIX JUHUI
B ceTsix 6-10 kB ¢ u3osmpoBaHHOI HEHTpPaIbIO

st manmii B cetsix 6-10 kB ¢ n30mpoBaHHON HEHTPAIbIO OJKHBI OBITH MTPELYCMOTPEHDI
YCTPOMCTBA pesieitHOoT 3a1uThl 0T MHOTO(Ma3HbIX K3 1 0T 01HO(Ma3HBIX 3aMbIKAaHWH HA 3€MJTIO.

1. Ha opHOUHBIX IUHUAX (PaJMaJIbHBIX ) C OJHOCTOPOHHUM IUTaHUeM OoT MHOrodasHbix K3
ycranaBauBaetcss MT3 ¢ He3aBUCUMON MM 3aBUCUMON BBIZIEPKKOW BpeMeHU ¢ JlelicTBUEM Ha
OTKJIIOYEHUE.

2. Ha mapasieibHBIX TUTAIONUX JUHUSX C OJHOCTOPOHHUM TTUTAaHUEM Ha TTUTAIONIEM KOHITE
ycTaHaBauBaoTcs Te ke MT3, 4To U Ha OJAMHOYHBIX (paAMaJbHbIX) JUHUAX. [lyis1 ycKOpeHus
OTKJIIOUEHMSI, @ TaKKe JIJIst 0OecreueH s CeJIEKTUBHOCTH BbIIEJIEHUST TIOBPEKAECHHOI MapaJsiieIbHOI
[TKJI Ha mpreMHOM KOHII€ MTapalJIeJIbHbIX TUHUM yCTAHABINBAIOTCS MAaKCUMAaJIbHbIE HAlTPABJIEHHbBIE
3anutel (MH3).

[Ipu aTom nonyckaercss HecesleKTUBHOe oTkJIodeHne cmexkHoi TTKJI npu 3xdasubix K3 B
«MEPTBOI» 30HE 110 HAIIPSIKEHUTO peJie HarpaByeHus: MmoniHoctH (11.3.2.102. [1Y 9).

3. 3ammmra ot oxHO(Ma3HbIX 3aMbikanuil Ha 3eMio (O3 3) 10/KHA OBITH BBITIOJIHEHA CEJIEKTUBHOM,
aeiicTByoleil Ha curHaJs. Pesie 3amuThl BKJIOYaeTcs Ha TpaHCHOPMATOPHl TOKA HYJIEBOM
10CJIeI0OBATEIbHOCTH.

Jlsist pesie Sepam Takoii 3aIUTON SIBJISIETCS MAaKCUMAJIbHAsi TOKOBasI 3aiiuTta Ha 3emiio 50N/
51N, pearupyiolias Ha I0JIHbIH TOK ofHO(aszHOro 3amblkanus Ha semso 31 . Jlna cern 6-10 kB ¢
KOMIIEeHcaI[ell eMKOCTHOI'O TOKA BeJIMYMHA 310 IIPH ITOJTHOIM KOMITEHCAIIMHY MOKET ObITh OJIU3KOIM K
«0», 1 T03TOMY IOIOJIHUTEJIHHO YCTAHABINBAETCS YCTPOHCTBO CUTHAIN3AINY 3aMbIKAHUS HA 3€MJTIO
Y C3-3M, uamepsiioniee CyMMy HEYETHBIX FapMOHUUECKUX cocTaistionux B Toke 033 (ot 150 10 650
I'n). [Tpubopom Y C3-3M MOKHO BBISIBUTH TOJBKO YCTOHUNBOE 3aMbIKAHIE HA 3€MJTIO.
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IV. Boioop ycraBok 3amut npucoeaunenuii PTII
c peje cepuu Sepam

1. Sueiika Tpancdhopmaropa ¢ pese Sepam T20.

1.1. TokoBas OTceuka OT Mek1y(ha3HbIX K.3.
a) OTcTpoiika OT MAaKCUMaJIbHOTO TOKa Tpexdasznoro K.3. Ha BeiBogax 0,4 kB tpanchopmaTopa
[ 2K -I® (10)
oTc

oTc K3
e K =115+1.2
6) OrcTpoiika 0T Opocka TOKa HaMarHMYMBaHUs TpaHC(hOPMaTOPa P €T0 BKIIIOYEHIIM:

[ 2K _ T (11)

otc oTC D

rie
I:;M — HOMUHAJIbHBIN TOK TpaHchopMaTopa Ha CTOPOHE B/H.

K, = 3+ 5 — xoadduiment oTcTpoiikn oT 6pocka ToKa HaMarHWYMBaHUA PH BKJIIOYEHUH
CUJIOBOTO TpaHchopMaTopa.

3a pacyeTHBII TOK cpabaThIBAHUS OTCEYKH IIPUHUMAETCSI HAMOOJIBINNIA U3 TOKOB TI0 YCJIOBHUSIM
a)uno).

3aluTa uMeeT He3aBUCUMYI0 OT TOKa XapaKTePUCTUKY, cpabaTbiBaeT 6e3 BbIIEP/KKI BpEMEHH 1
NeCTBYeT Ha OTKJII0UeHre TpaHchopMaTopa:
t, .=0c

O

YyBCTBUTETHLHOCTD OTCEYKH TTPpOBepsieTcs 1o hopmyre (7).
3ammuTa peaJn3yeTcst Ha OCHOBE TIEPBOH CTYTIEHU BCTPOEHHON MaKCUMAIbHOI TOKOBOH 3aIIUThI
ycrpoiictBa Sepam kox ANSI50/51.

1.2. MakcumasbHas TokoBast 3anuta (MT3) tpancdopmaropa co croponsi 6,3 (10,5) kB.

1.2.1. Beibop Toka cpabaThIBaHUST 3alIUThI BEAETCS 110 CJICAYIOIUM YCIOBHSIM:
a) OrcTpoiika OT MaKCUMMaJbHO BO3MOKHOTO TOKA HAarpy3kKu € y4eTOM camo3allycka
anektpoaBurareseii 0,4 kB

K, -K_
Ics - KB Ipaﬁmax (12)
rjae
K =11
K =0,935+0,05
K _=11-13.

C3I1

pabmax MaKCUMaJIbHbII pabounii TOk TpancopmaTopa.
wy — Koadduiuent camosanycka yuuTbIBaeT yBeiudenue pabodyero Toka 3a cuerT

O/THOBPEMEHHOTO ITyCKa BCEX AJIEKTPO/IBUTATEIEH, KOTOPbIE YIaCTBYIOT B CAaMO3aITyCKe ITPU CHUKEHU N
HaIPsKEHWST BO BPEMsT BOSHUKHOBEHUS BHEITHETO K.3.

3a MaKCUMaJIbHBIN PabOYUil TOK IIPUHUMAETCSI HOMUHATIBHBIN TOK TpaHC(hOpMaTOpa ¢ y4eToM
ero MakCUMaJIbHO JOTYCTUMON TepeTrpy3ku B aBapuiiHoM pexkume. Kak npasusio, B Poccun
MaKCHUMaJIbHO JIONYCTUMAas lleperpyska TpaHcgopMaTopa COCTaBIIsIeT:

- 17151 MacJIIHbIX TpaHchopmatopoB — 1,4 I ;

- 11t cyxux Tpancgopmaropos — 1,1+ 1,2 I
Torma popmyna (12) mpumer Bus: K

. > HK can KHEP . I:;]())NI' (13)
re:
K =1,4 — nng MmacagHbIX TpaHC(hHOPMATOPOB.

ep

K =11-1,2 - nng cyxux TpancdopMaTopoB.

ep
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6) cornacoBanue ¢ 3anuTtoil BBoga 0,4 kB, a pu ee OTCYTCTBUM € 3aIUTON MIPUCOEINHEHUST
c6opku 0,4 kB ¢ HanOOIBITUM HOMIHATIBHBIM TOKOM.

[ >K 1 (14)

Cc3 HC  C3TIpei.

re:
KHC =1,2 — 1,3 — koadduMeHT Ha/IE;KHOCTH COTJIACOBAaHUS ¢ 3aluTol aBToMaTta BBoza 0,4 kB

WJIH C TOKOM cpabaThIBaHMsI (TOKOM ILTABKON BCTaBKH ) TIPUCOEIMHEHUST C HANOOIBIITNM HOMUHATBHBIM

TokoM cbopku 0,4 kB.

— 1ok cpabarbiBanuss MT3 mpeapiaymiero anementa 0,4 KB, mprBeIeHHBI K CTOPOHE B/H.

c31pes.
1.2.2. Bei6op BpeMeHu cpabaThIBaHWS 3AIIUTHI.
Bpems cpabaThiBaHMs 3aIUATHI IPUHUMAETCS 110 YCJIOBHIO CEJIEKTUBHOCTH Ha CTYIIEHD OOJIbIIIe
TI0 OTHOIIEHUIO K TIPEIBIAYIIEH 3a1uTe

ezt + At (15)

s 7 “eampen

i (e

compex ~ BPEMSI cpabaThIBaHMS TIPE/IBIAYIIEH 3aIIUThI

At — cTyTIeHb CEeJIEKTUBHOCTH IO BPEMEHU.

CryTenb ceJIEKTUBHOCTH JIJIsSI TEPMUHAJIA Sepam TPU COTJIACOBAHUY C TTPE/IbIY MU 3alUTaAMU
IPUHIMAETCST:

- IIpU corJlacoBaHuu ¢ mpegioxpanuresnem At = 0,4 cex.

- TIPU COTJIACOBAHWY C MUKPOIPOIECCOPHBIM PACIIENTUTEJIEM ABTOMATUYECKOTO BBIKJIIOUATEJIST
At = 0,3 cex.

Kak mipaBuiio, Bpemst cpabatsiBanuss MT3 Tpancdopmartopa ¢ tepmurasom Sepam B OAO
MT'9CK npunsro:

th= 0,6 cex B He3aBHCUMOM YaCTH XapaKTePUCTUKN

Iro Bpems cpabatbiBanusg M T3 Tpancdopmaropa sBjsieTcst 0a3uCHBIM ITPU BEIOOPE BpeMeH!
cpabaThIBaHU 3AINT KaK TOC/IeLYIOIIX, TAK U IPeAbILY X IPUCOEIMHEHUI.

1.2.3.HyscrBurenbHoctb M T3 npoBepseTcd 1o KoadgguitmeHTam 4yBCTBUTEIBHOCTH TIPH K.3.
Ha ctopoHe 0,4 kB:
[Ipu nByx(aszHom K.3.:

@

K®» =—-215
y I ’
Cc3
re:
K® — xoaduruent 4yBCTBUTEILHOCTH 3aIIUTDI IIPU BBITIOJTHEHUH OCHOBHOM (DYHKIINH.
[ — tok aByX(hasHoro k3 Ha BeiBojax 0,4 kB TpancopmarTopa npuBeieHHbIN K B/H.

K3

[Ipu onHOazHOM K.3. 1o

KO =1>215

e

e

K- xoahuiinent 4yBCTBUTEILHOCTH 3aIUThI IIPU BBIIOJIHEHUM OCHOBHOM (DYHKIMN.

I — Tok oHObasHorO K3 Ha cbopke 0,4 KB IpuBeIeHHbII K B/H.

[Tpu onpenesienun koadduimenTa ayscteuteabHocTH MT3 citeiyer, B 3aBUCHMOCTH OT CXEMBI
coemHeHnst 0OMOTOK TpaHchopMmaTopa U Bua K.3., ipuMensttb opmyini (1), (3), (4) u (6).

B ciyuae, korna 1,0 < K" < 1,5 ciexyer mpeycMOTpeTh ClielMalbHyIO 3allUTy HYJIeBOil
MOCJIeOBATENbHOCTH, YCTAHOBJIEHHYIO B HYJIEBOM ITPOBOJIE TpaHc(opmaTopa.

Ecomt MT3 tpancdopmaropa He obecriedrBaeT (hyHKITUIO TaTbHETO PE3ePBUPOBAHNST IIPU OTKA3€e
3alllUT WJIN aBTOMATOB Tipucoeanaenuii cbopku 0,4 kB momyckaercst cormacho 1Y (11.3.2.17) ne
pe3epBUPOBATh OTKJIIOUYEHUS K.3. 32 TpaHcpopmaTtopoMm. KoadduiimeHT 4yBCTBUTEIBHOCTH TIPU
BBITIOJTHEHU Y (DYHKIINU IJIbHETO pe3epBUpoBanms orpeessiercs 1o popmyiam (1), (3), (4) u (6) u
pomxen 6brth K 21,2 (ITY 9 11.3.2.25).
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MT3 peanusyetcst Ha OCHOBe BTOPOii CTylIeHU BCTPOEHHOI MAaKCUMaJIbHON TOKOBOU 3aIUTHI
ycrpoiictBa Sepam ko ANSI 50/51.

1.3. TokoBag 3a111uTa OT CUMMETPUYHBIX [TEPErPY30K.

1.3.1. Tok cpabaTbIBaHWsI 3aIUTHI OT MEPETPY3KH OTIPEIETSIETCS U3 BBIPAKEHUST:

[ = K I (15)
c3 K HOM

re:

['» - 3HaYeHHe HOMMHAJIBHOIO TOKa TpaHc(hOpMaTopa Ha CTOPOHE B/H;

K, =0,935+ 0,05 — xoacdunuenT BosBpara 3aluThl;

Knep = 1,4 — ;151 MacJITHBIX TPaHC(OPMATOPOB;

K 0w 1,1 — 1,2 nost cyxux TpanchopMaTopoB

1T

Koaddurment neperpysku Knep JIaH 17151 TpaHcopMaTopoB 6€3 IPUHYAUTETbHOTO OXJIaK ICHISI.

1.3.2. Bpems cpabaTbiBaHuUs 3aIUTHI OT CUMMETPUYHBIX [IEPErPY30K, KaK IIPABIIIO, IPUHUMAETCSI:
t., 29,0 cex.

JlarHast 3a1uTa BBIOJHSIETCS € TTOMOTIbI0 oaHoi u3 cryneneit MT3 — kon ANSI 50/51
ycTpolicTBa Sepam.

B ycrpoiicTBax Sepam Bo3MosKHA peanu3alius 3aiuThl OT TenaoBoi meperpysku (kog ANSI 49
RMS) 6e3 npuMeHEeHUsI JATIMKOB TEMITEPATYPBI.

Ha cyxux TpanchopMaTopax WHOCTPAHHOTO MPOU3BOICTBA YCTAHABJIWBAIOTCS AATIYNKH
TeMIIEpaTyPbl COBMECTHO C TPe0Opa3oBaTesieM, BBITOIHSIONINM (hYHKITHIO TEIIJIOBON 3aIllATHI.

[TpeobpasoBaresb UMEET JIBE CTYIIEHH TETLIOBOM 3alllUTBI: - TEPBast CTYTEHb TIPU TEMIIEPATYPe
oomotok T = 150°C zmeficTByeT Ha cUTHA, - BTopast cTytenb mpu temmeparype T = 160 °C geiicTByer Ha
OTKJTI0YeHwe TparnchopmaTopa.

Jlog cyxux TpancdopMaTopoB, UMEOIINX TEPMOIATYNKH, B3aMeH BbITIIEYKa3aHHOU TETITIOBOM
3alIUTHI ¢ MpeobpasoBaTeseM MOKHO peajln30BaTh TEIJIOBYIO 3aIuTy Ha peie Sepam T20,
TOTIOJTHUTENTbHO 3aKa3aB pyHKImio Kog ANSI 38 /49T.

2. dueiika pacnpenesnteabHoro kabemus (p/k) ¢ pese cepun Sepam S20.

MagkcumaabHas TOKOBas 3alllTa OT MEK/L yglzaSHI)IX K3.

2.1. Beibop Bpemenn cpabaThbIBaHUSI 3aIATHIL.

Bpems cpabarbiBaHust 3alIMThI pacipekadesis HalpsiMyIo CBSI3aHO ¢ BpeMeHeM cpabaThiBaHWs
MT3 KJI 1 1071KHO yYUTBIBAaTh MMPOMEXKYTOYHbIE CTYIIE€HU 3alUT BBOJA U CEKIIMOHHOTO
Boiktouareseii. Cormacto 1.2 §1 spems cpabarbisanusg MT3 ITKJI onpenenero — 1,5 cek.

Torpa c yaetrom ipunsaToii crynenu cenektuBHocTH 3amuT PIT (PTII) ¢ MukporporieccopHbiM
tepmuHanioM Sepam At = 0,3 cek, Bpems cpabateiBarust M T3 pacipeakabesist COCTaBUT:

€2/ = - AL - A= 1,5 - 0,3 - 0,3 - 0,3 = 0,6 cex.

t?/=(,6 cex - B HE3ABUCUMOII YaCTH XapaKTEePUCTUKMU.

2.2. Boi6op ToKa cpabaThbiBaHK 3aIUTHL.

2.2.1. Obecniedenyie MpoITycKa HArpy3KH, IOMYCTUMOI 110 TETIOBOMY PEKUMY KaOeTbHOMN JIMHUN.
B OAO MI'SCK npuHsiTO cedeHre ToJ0BHOTO yYacTKa PAaCTIpeeTUTeTbHON KabeTbHOM TMHUN
S =120 mm?. It Takoro cedenust kabesst Mapku ACB 1IuTebHO JOIYyCTUMBII TOK COCTaBJISIET —
I =240 A.
JULJTOTT
Tok cpabaTbIBaHUsI OIIPEAETSIETCST TT0 POPMYJIE:

> H
Ics z K ILUL/:[OH’
B

rae K =1,1 — kosddunment HagexnocTy,
K, =0,935 £ 0,05 — koadpdunnent Bosspara.
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z——. = .
Tormal, > 00 - 240 =284 A

)
2.2.2. Ob6ecrieyerne MPoITycKa MaKCUMAJIBLHOTO TOKA HAPY3KH B aBAaPUIHOM PEKIIME.
PaccmarpuBaeTcst MaKCHMaJIbHAs HArpy3Ka Ha pactipenkadesib B PeKUMe aBTOMATUIECKOTO

OTKJIFOYEHUST OJIHOTO M3 JTydeii « A» uin «Bb» u camosarnycka H/B aBuraresieii mocse paborst ABP B TTI.
K K

Ics Z HI<BC3“ Imax Harp

2.2.3. CornacoBanue ¢ M T3 3anuroii Tpancgopmatopos B TII.

B MT'9CK zanuramu Tpanchopmatopos B TTI moryT 6bITh:

- s TpancopmatopoB mMoniHocThio 10 630 kBA B TII ¢ BbIKJIIOUATENSIMU HATPY3KU —
npegoxpanuresb [IKT-50;

- g tpancdopmaropos MomfHocThio 630 kKBA u 6osee B T1I ¢ sueitkamu RM6 - VIP30 u
VIP300.

Toxowm cpabareiBarmst M T3 p/k siBaisieTcst TOK 1ipu KotopoM At Meskay M T3 TpancdopmaTopa
1 MT3 p/K B He3aBUCUMOMI 4acTH XapakTepucTuku He MeHee 0,3 cex

[Ipu cornacoBannu MT3 p/K ¢ He3aBUCUMOI XapaKTEPHUCTUKOM C 3aBUCHMOM XapaKTePUCTUKOM
MT3 tpancdopmaropa JoiycKaeTcs /1Jisl yBeJndeHust 4yBCTBUTeIbHOCTU UMeTh At = 0 (T.e. Kacanue)
[IPU TOKE, PABHOM TOKY CpadaThIBaHHSI.

Takum o6pasom, TOK cpabarbiBanuss MT3 p/k ornpeze/isiercs B TOUKe KacaHWsI BEPTUKAIbHOI
JIMHUY € XapaKTePUCTUKOMN 3allIUThI TpaHc(opMaTopa, MMeollell 3HaueHne BpeMeHr cpabaThbIBaHMs
t., = 0,6 cex.

Jlannoe cormacoBanue npuBeaero Ha puc.1 I[punoxenns 1.

3a ToK cpabaTbIBaHMS 3alIUThI IPUHUMAETCS TOK, HAOOJIBIINI U3 PACYeTHBIX ycIoBHit 2.2.1. +
2.2.3.

Jlist yBenmmuenust uyBcrBuTebHOCTH MT3 p/K ¢ 1enbio obecriedennst GYHKIMK «aTbHETO
pesepBUpoOBaHUsT»> (OTKIIOUEeHUS K3 B TpaHchopmatopax TIT) ee MOKHO BBITIOJTHUTD JIBYXCTYIEHYATO.
[TepBas cTyTmeHb ¢ 0OpaTHO-3aBUCUMOI BPEMEHHOI XapaKTePUCTUKOI, BTOpast — He3aBUCHMAasl.

Ha pesie Sepam S20 u S40 moxxHO peanuszoBaTh 16 pasHoil creneHn 0OpPaTHO3aBUCUMBbIX
xapakrepuctuk MOK, IEEE u IAC. [lannble XapakTepUCTUKY IIPUBEIEHBI B TabmIle 3HaueHnit «K» B
3aBUCUMOCTH OT kpaTHOCTH ToKa I/T¢ (eM. ¢1p.3/51 «PykoBo/CTBO 110 ycTaHOBKE U IIPUMEHEHUIO Sepam
cepun 40»).

t

__sA
K=

S10
Kaskmas kpuBas onpeiesisieTcsi Cae/ Ly onmMy TaHHbIMU:
- ee tunoMm SIT; VIT; RI u 1.1.
- peryJiupoBKoi Toka IS
- perysimpoBkoii Bpemenu T ipu Toke I =10 - I
Namenenue Boiep:xku BpeMmenn T nHa X% namensiet Ha X% COBOKYITHOCTb BCEX TOUEK KPUBOI

T.C.
tA _ T tS
tSA TSlO

tSA
nwmt, = T =T.K
TSlO
ta
tsa
T
Tsa
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3adaua Boviopamv mun oopamno3asucumol kpusoi u epems cpabamvisanus T
(mpul =10 - 1) 1-0it cmynenu MT3 p/x.
Cm. kpusyro (1+) puc.1 Ilpunoxcenus 1.

Aano:  1,=400A - Tox cpabamuvisanus nepeoti cmynenu MT3 p/x.

I =600A - Yemasxku emopot cmynenu MT3 p/k ¢ ne3asucumori xapaxmepucmurkou
t =0,6cex

I® = 8000 A - Tox 3*pasnozo k3 6 mecme ycmanoexu MT3 mpancopmamopa
2011061020 TII.

Bce moku npusedenvt k cmopone /1 — 6-10 kB

Pewenue:

Bpems cpabamwvisanus xapaxmepucmuxu 1-oi cmynenu MT3 p/x donxcro Gvoimo:

- 6 duanasone moxos 400 — 600 A (1,0 - I, - 1,5 - I,) 6onvwe spemenu xapaxmepucmuxu MT3
mpancgopmamopa (peae VIP30) ne menee, uem na 1 cex;

- 6 Juanasone 600 — 8000 A (1,5 - I, — 20 - I,) pasno unu 6onvwe 0,6 cex.

Imum mpebosanusm omeeuaem obpamuoszasucumas xapakmepucmuxa muna Rl (ananoz pene
PT80), m.x. npu kpammocmu 6oxee 10 - I 6pema cpabamvieanus ocmaemcs HeUsMEHHbIM.

Onpedenum spems T.

Ipumem T = 0,6 cex.

Ilo mabauue snauenuii <K» ona xapaxmepucmuxu RI no ¢opmyne t, = K T onpedenum
SHAUEHUS BPEMEHU CPAdAMBIBAHUS. NPU PASHBIX KPAMHOCMAX MOKA:

I/I,=15—>K=1736 >t,=1,736-0,6=1,04c.

I/I,=10—K=3,062—t,=3,0062-0,6=1837c.

Omcroda eudno, umo kpusast RI ¢ T = 0,6 ¢ ne yoosremsopsiem nawum yciosusm, m.x. npu
I/1;=1,0—t,=1837c<2)5 cxapaxmepucmuxu VIP30.

Ipumem T = 2,0 cex.
I/1,=15—t,=1736-2,0=347c.
I/1,=1,0—t,=3,062-2,0=6,12c.

Omeem:

IIpunumaem ycmasxu 1-outi cmynenu:

I,=400A

T=20cmpull -l

RI - xpusas

Xapaxmepucmuxa (1) u (1+) 2cmynenuamoti MT3 p/x npusedena na puc.1 lpuroxcenus 1.

2.3. YyBCTBUTENBHOCTD 3aIMUTHI (OcHOBHASA (GyHKINS) TTpu 2*Ha3HOM METANIMIECKOM K.3. B
KOHIIE 3alUTIIaeMO TUHUY oTipesienisseTcs o (popmye (8).

UyBCTBUTETLHOCTD 3alUTHI IPU BBITIOJIHEHUU (DYHKITUK JATTHHETO PE3EPBUPOBAHUS ITPU OTKA3€e
3alUTHI WJTH BeIKIIOUaTesst Tpancgopmartopa B T1I onpenensiercs o hopmyte (9).

3. Aueiika kabeJisi CBSI3U U CEKIIMOHHOTO BBIKJIOUaTeIsI ¢ peJie cepuu Sepam S20.
MakcumasbHasg TOKOBagd 3almra oT M/d K.3.

3.1. Beibop Bpemenu cpabaTbIiBaHUs 3AIATHI.
Bpemst cpabarbiBaHusT 3aIUThI BBIOMPAETCST MO YCJIOBUIO cOTJiacoBaHus ¢ BpemeHem MT3
pacrpe.Kabes.
[ =t/ +At
Cc3 Cc3
rie At=0,3 cek
t*=0,6 +0,3=0,9 cex.
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3.2. Berbop ToKa cpabaThIBaHMSI 3ATUTHL.
3.2.1. ObGecrieuenue MPOITyCcKa HATPY3KHU IOIYCTUMON 110 TETIJIOBOMY PEKUMY KabeTbHOMN JINHIH
K
[ 2—1

c3 K JULJIOIL.
B

3.2.2. Ob6ecrieueHue MpoIycka MaKCHMaIbHON HATPY3KH.
PaccmaTpuBaeTcs MaKCUMaJibHAs HATPY3Ka, MPOIMycKaeMas depe3 Kabesb CBS3U WK
CEKIIMOHHBII BBIKJIFOYATETh B aBAPUIHHOM peskrMe 1ocsie pabotsr ABP
> KK,

c3 K max Harp.
B

rje
— Gepercst U3 BeoMoCTH Harpy3ok Ha P/III.

max narp.
3.2.3. Yuer nuxoBoii Harpy3ku B TII u PII.
[Tpu Hasmuauu B/B 3J1.1BUTATEIEH TOK cpabaThIBaAHUSI OTIPEIEIISIETCSI:
a) TIpU TIyCKe 9JI.IBUTATEJIS:

I 2K (I P B )

cp H max Harp. HOM

rie

max . MaKCHUMaJIbHBIN TOK Harpy3ku kabess cBstau uian CB mocse pabotsr ABP,
. — HOMUHAJIBHBIN TOK 3JL.J(BUraTes HAanOOJIbIIeil MOIIHOCTH,
® — [IyCKOBO¥ TOK 9JI.IBUTATE sl HAaOOJIbIIEi MOIITHOCTH.

HOM
IyCK

0) Ipu caMOo3aITyCKe 3J1.IBUTaTe et

> H
Ics z K (IHarpAmax + IZHyCK
B

©.0,7)

e
yarpmax ~ MAKCMAJIBHBII TOK HATPY3KH kabeJst cBsian win CB 3a BbI4eToM HOMUHATBHBIX TOKOB
JBUTATEJEl, yIacTBYIONINX B CAMO3AITyCKe,
0,7 — koapduImenT, yauTHIBAIONINI cCaMO3aITyCK 3J1./IBUTATes el uepes COPOTUBJIEHNE CETH.

3.2.4. CoryacoBanue ¢ 3alUTON pacpeakaberis.

I 2K -1 v«
Cc3 HC Cc3

3a TOK cpabaThIBaHM 3aIUThI IPUHUMAETCS HanOOJIbIIII TOK, BBIOpAHHbII 110 ycroBusam 3.2.1.
q3.2.4.

3.3. Pacuet wyBctBUTesbHOCTH M T3 Benetcs mo (hopmynam:
3.3.1. IIpu BeimosHeHN (DYHKIIUNA OCHOBHOM 3aI{UThl KabeJist cBs3u (8).
3.3.2. llpu BeimosHernn pyakimm ocHoBHoM 3amuTel miuH P11 (PTIT) mpu muranum cexkimm 1o

KkaOeJIo CBA3M.
@
K= 555
c3

rae [®  — ok aByx(asnoro k.3. Ha munax 6-10 kB PII (PTII) B MuHuManibHOM pexxume.

K3 II1H

3.3.3. IIpu BbImosiHeHUK (DYHKIIMU PE3ePBUPOBAHNS 3aIlIUThI paciipenkadesis (TpaHcdopmaropa)
1 OTKa3a ero BBIKJII0YATEIS TPU TUTAHUK CEKITNY 110 Kabesto cBstan nin CB
G
(3.p/K
K® = I—P z1,2

C3
(0
K® = —f'”p z1,2
c3
rpe: I & — TOK 2%a3HOro K3 B KOHILE CAMOro JUIMHHOTO pacpeakabes,
[ @ — 7oK 2%pa3Horo k3 3a TpaHcopMaTopoM, nojakaodeHHbM K PTII.

K3 TP
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4. dyeiika BBoga nuTamotieii kabeabnoit smaun (ITKJI) ¢ pesie Sepam.

4.1. Beibop BpeMeHu cpabaTbiBaHUsT 3aIIUTHI.
Bpewmsi cpabarthiBanust npunumMaercs va At = 0,3 cex 6oJibiie BpeMeHU cpadaTbiBaHUsI
npeabiayiieit sammutbl CB 1 kabess cBstau u Ha At = 0,3 cek menbine M T3 TTKJI va IT11,

tIT 2> 08 + At = 0,9 + 0,3 > 1,2 cex

(IR (IR A = 1,5 - 0,3 < 1,2 cex

OxoHuYaTeIbHO MPUHNMAEM:

t=1,2 cex — He3aBUCUMasd XapaKTePUCTHKA

4.2. Bei60p Toka cpabaThiBaHWs 3alUThHI.

4.2.1. Obecrieyenne POIyCcKa HArPY3KH, OMYCTUMOH 110 TETLIIOBOMY PEKUMY KaOeTbHON JIMHIH:

> H
Ics z K “wumon.
B

4.2.2. Obecrieyenne MPoITyCcKa MAaKCUMAJILHON HArPY3KU B ABAPUNHOM PEKIIME:
I Z KH : K(33

c3 K max Harp.
B

— Gepetcst U3 BejoMocTh Harpys3ok Ha P/III.

max Harp.

[Tpu 31 1BUTATEIbHON HATPY3Ke TOK cpadaThIBAHUSI OIIPEAETISIETCST 110 POPMYJIE:

I +1.07)

H
> (1
c3 K max Harp. Imyck
B

rie
manarp, ~ MAKCHMAJTBHBIN TOK HATPY3KH HA BBOJL 32 BBIYETOM HOMUHAIbHBIX TOKOB 9JI./BUTATEICH,
YUaCTBYIOIINX B CAMO3AITyCKe.
0,7 — koapduImenT, yaUTHIBAIONINI CAMO3aITyCK 3J1./IBUTATENIeH Yepe3 COMPOTUBJIEHNE CETH.

4.2.3. CorsacoBanue c 3amurtoii CB u kabesieM CBS3M.

[ 2K _-I®

Cc3 H.C.

4.2.4. CoryiacoBanue ¢ myckoBbIiM opranom MH3.

[ 2K - IMH3

c3 H.C.
rie
I - Tok cpabaTbiBaHus IIyCKOBOro oprana MH3.

3a tok cpabarbiBanusg M T3 Beoza ITKJI npuHuMaeTcst HanOOJIbIINI U3 TOKOB, PACCYMTAHHBIX
o yciaoBusim 4.2.1. — 4.2.4.
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Bb100p ycTaBoK TOKOBOrO myckosoro oprana MH3

Pue . Puc 2

YcnoBusa BI)I60|za TOKa 1 BDEMEHN C|Qa6aTI)IBaHI/IH IIYCKOBOI'O OpraHa MH3

1. OTcTpolika 0T MAaKCUMaTBbHOTO TOKA HaTPY3KHU.

PGKOMCHZ[yeTCH TOK Cpa6aTbIBaHI/IH ITYCKOBOTI'O OpraHa MH3 OTCTparBaTb OT MaKCUMaAJIbHOI'O
TOKa HAarpy3ku, IpoxXoJAlero mo HK.H, KaK B HalIpaBJIECHWHN K IINMHaM PH, TaK W1 B HallpaBJIEHNU

nevcteuga MH3 ot mun PII B munuio.
B saBucumoctu ot Hamuuusg uiau orcyretsus B PII1, PII2 u ux cetn B/B an.nBurareseit

OIIpECJIEHDI /IBa BaApMaHTA YCTaABOK TOKOBOT'O ITYCKOBOI'O OpraHa.

Bapuanr I
II11 ¢ rpynooBsiM peaktupoBanueM mund 6-10 kB (puc.1)

PI11 6e3 B/B aJ1.1BUraTEICIH
Icz=400 A
tca =0 cek

PII1 ¢ B/B an.mBuratensamm
Ie3 =400 A
tcz = 0,5 cex

Bpewmst 0,5 cex orpeiesisieTcst yCJI0BUEM OTCTPONKH OT TOKA, TEHEPUPYEMOTO B/B AJ1.JIBUTATE/IEMU
B ceTh 1pu 3*haszHoM k3 Ha oHoM n3 [TKJI, orxozsieit ot mun ganxoro 11

Iczz Ku <17(0)

rae ”

17(0) = }gf,) - HavyaJIbHOE JlelicTBYIOIlee 3HaYeHUe MePUoMIecKoil cocTaBasAoNlen
CBGpXHGpGXOI{HOFg TOKA, TTOCHLJIAEMOTO B/B 3JI.IBUTATEISIMU K MECTY K3.

OO6bIYHO BeJUYMHA HTOTO TOKA BEJNKA, T0ITOMY OTCTPOIKY OT HEro, yToObl He 3arpyOJisiTh

YYBCTBUTEJ/JIbHOCTDH, DPEKOMEHAYETCA BECTU HE 110 TOKY, a IT0 BpEMEHMU.

Bapuant I1

111 c nnanBUAYaIbHBIM peakTupoBanueM [TKJI (puc.2)

PII1 u PI12 6e3 B/B aJ1.aBuraresei
Ie3 =400 A
tcsz =0 cex

PII1 6e3 B/B sa.aBuraTesneii, a PI12 ¢ B/B s/ ABUTATEISIME
Ic3 =800 A
tes = 0,5 cex
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PII1 cB/B s aBuraTensimu, a PI12 6e3 B/B a/1.ABuratesei
Iez=400 A
tes = 0,5 cex

PII1 u PII2 ¢ B/B asi.iBUTATEISIMU
Ic3 =800 A
tes = 0,5 cex

Pacuet ycraBok myckoBoro oprana MH3 o BapuanTy I 1 I cm. mrdopmarimonHoe coobiieHme
MKC Ne 94 or .......

2. Coryacosanue ¢ MT3 nuraroniero BBoia.
IMTSBBoaa
< Cc3
[ s K

HC

3. Obectnieuenne uyscTBuTeapHOCTH MH3 mipu 2Xbasnom k3 Ha [TKJI

BOJIM3Y IIEHTPa MUTaHUs B PEKUME KACKaJIHOTO OTKJIFOUEHIS.
®
K3MHUH

K‘{(2) Z IM'[B > 1,5
c3

DyHKIHUS JTOTHYECKOH CEJIEKTUBHOCTH B TEPMUHAJIaX Sepam

[Mudpossie ycrpoiictBa Sepam 20,40,80 cepuil mo3BONAIOT peaqn3oBaTh JOTUUYECKYIO
cesektuBHyto 3amuThl muH PIT (PTII), obecreuynBaonyio MUHUMAJIbHYIO BBIIEP/KKY BPEMEHM
oTKJI0YeHus BBOIHOTO BhikovaTess [TKJI u CB npu k3 Ha muHax.

Bce TokoBbIe TepMIHAIBI Sepam UMEIOT CTIelIMaIbHbIE BXO/IbI ¥ BBIXO/IBI /IJISI IPHeMa 1 Tiepelaunt
CUTHAJIOB JIOTUYECKO# OJIOKUPOBKH 3aIIINT.

ODyHKINA ?70TAYecKast CeJIEKTUBHOCTD ' TMO3BOJISIET JAOMOJTHUTENBHO PeaTn30BaTh (QyHKIIUIO
YPOB. Taiimep ¢ Bpemerem T=200 mc, 3armyckaeTcst mociie cpabaTbiBaHust IOTHYECKON WA BPEMEHHOM
MT3. Ecsiz yepe3 aTo BpeMsi BBIKJIIOYATENb TOBPEKIEHHOTO 3JIeMEHTA CeTU He OTKITIOUNTCS, TO CUTHAJ
JIOTUYECKO# OJTOKUPOBKH C MOCIEAYIOTIEH 3alThI CHUMAETCSI, M OHA Cpasy MPOU3BOANUT OTKIIOYEHHUE
BBIKJTIOUATEJIS.

AnropuTM BbITiosHeHUS (DYHKITNH JJOTUYECKOH 32U ThI iH B pesie Sepam S20 1 T20 npusenen
Ha puc.2 [Tpunoskenust 1. [Ipumep opranusarmu jorundeckoii cenextruBrocTr PII ¢ pasmenbHOI paboToit
ITKJI em. puc.3 Tpunoxkenusi.

Y cTaBKI JIOTUYECKOI SalIUThI HIMH

Toku cpabaTeiBaHUsI CTYIEHN JOTUYECKON 3aImuThl muH npucoeannenunit PIT (PTII)

IMPUHUMAIOTCA OAMHAKOBbIMUA C TOKaMU Cpa6aTbIBaHI/I$[ MT3c BbI,Z[ep)I{KOﬁ BPEMEHU 9TUX HpHCOQZ[HHGHHﬁZ
I JISHI — I MT3

Cc3 Cc3

Bpems cpabaTbiBaHuUs CTYIIEHU JIOrn4ecKoii 3anuThl i BBogoB [TKJI u CB npunumaercs
paBubiM 0,2 cek. Takoe Bpemsi obecriednBaeT OTCTPOMKY OT BPEMEHHU MyCKa TOKOBBIX OTCEYEK
ITPeIbIYIINX 3aIUT. XapaKTePUCTUKA 3aIUThI HE3aBUCUMAs.

Jlornueckag cenektusHoctsb PIT (PTII) ¢ mapasuienbnoit paboroii TTKJI

Jist PIT (PTIT) ¢ mapasnesnbhoit pabotoit I[TKJI Ha muTaronmnx BBOJAaX IPUMEHSIETCS YCTPOWCTBO
Sepam S42, umetoniee MH3 ot M/ k3 B aiblyx sk3eMiuisipax. O6a 9K3eMILIsIpa HACTPANBAIOTCST Ha
cpabatbiBanue 1ipu M/ k3 B imauu (ITKJI) ¢ yriiom MaKCUMaIbHON 9yBCTBUTEBHOCTH @ = 45" 11put
HaIlpaBJIEHUY OT IIWH K JIMHUU.

Asroput™m pabotst Sepam S42 npuBezieH Ha puc.4 [Ipuiokenus 1.

3armmTa MoACTAaHIINU OCYIIeCTBIsgeTcsS couetanreM pynkimiit MH3 u dyHKIIMN Jorndeckoit

cesiektuBHOCTH (JI3III), mO3BOIAIONIM ¢ MUHUMAIBHON BBIJIEPKKON BpeMEHU OTKJII0YAaTh K3 Ha IMTUHAX
PII (PTII).
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JList iepeiadun KOMaH [ JIOTHYECKON OJIOKUPOBKY UCTIOJIb3YETCsI MTHOBEHHBIN BBIXO/] 3AIUTHI
ANSI 67 crynenu 1, nmeromnuii Tok cpabaTbhiBaHuUA ITycKOBOro oprana 80% ot yctaBku I
[IpuMep opraHusaIuu JOTUYECKOM CeJIEKTUBHOCTH.

ML, 110 kY

|
nkn2 El—T

kN1

[t er 51 51 671

L T7  F7 ]

I:‘i]'— FOCPTM

I 51

ke

Jluist ipeoTBpaiienns onmmbouHoro oTkodenust obenx ITKJI mpu moBpeskaeHnn OAHOM 13 HUX
JIOTUYECKAst CEJIEKTUBHOCTD I0JIKHA OBITH OPraHn30BaHa CIIEAYIONIIM 00Pa3oM:

1. MH3 (67) nospexaennoii ITKJI, ctymens 1:

- BBIJIaeT KOMaH/Iy JJorndyeckoro oxkumanust AL1 ¢ mrHoBeHHOTO BhIXOAa O3 /17151 OJIOKUPOBKHI
MT3 (50/51) obenx ITKJT,

- Bix01 MH 3 ¢ BeiZiepskKoii BpemeHu O1oKupyercst ipueMom storo curaaia AL1 ra Bxome 113.

2. MH3 (67) nospesknennoii IIKJI, cTynieHb 2 mpou3BOUT OTKJIIOUEHNE C BBIZIEPIKKOI BpEMEHN
nospesxaennoit [TKJI, T.x. na Bxoj [14 curnasna sjormueckoro oxunanusg AL2 He HazHavaeTcs.

3. MH3 (67) BBona Henopeskaentoit [TKJI He paboTtaet (3a6J10KMpPOBaH ), T.K. MOTITHOCTD K3 B
HeM HanpasiieHa K mmmHam PIT (PTII).

HMamnuast torndeckas cesiektuBaocTh (JISIT) moskna 661Th peannsosana st PIT(PTIT) ¢c MH3
(67), nmeromeit Bpems cpabaThiBaHus IyCKOBOTO oprana t ™ = 0,5 cex.

Jna PIT (PTII) ¢ MH3 (67), nmeromeit Bpemsi cpabaTbiBanust IyCKOBOTO oprana t "™ = 0 cex
soruyeckas cesiekTuBHOCTH (JI3IID) opranuszosbiBaeTcs o Tomy ke npunimiy, kak u JISII PIT (PTIT)
6e3 mapastenbaoit pabotst [TKJI. 910 00bsicusiercst Tem, uto ycraBku JI3III v 110 TOKY 1 110 BpeMeHu
cesleKTUBHBI ¢ yetaBkamu MH3 (67).

Bbioop o6opyaoBanust kommnauuu [uaiinep daekTpux
u pacuet ycraBok 3auur TII 6-20 kB
OAO «MockoBcKasi ropo/icKasi djJieKTpoceTeBass KOMIIaHUS»>

I. O611ag yacThb.

1. Ocnosubie nonoxenusd, npunsaTeie B OAO «MockoBckas ropojickasi ajieKTpoceTeBas
KOMIIaHUST».

1.1. TpaHuYHBIMU YCJIOBUSIMU «CBEPXY» TIPH BBIOOPE YCTABOK 3aIIIUThI TPAHC(HOPMATOPA IIPHHSITHI
CJIELYTOIINE YCTABKU 3aIUTHI PAaCTIpeKabest:

- i1 MT3 ¢ peste Sepam [ =600 A; t_ = 0,6 cex (xapakrepucTrKa HesaBucumast );

- 1t MT3 ¢ peie PTB-11_ =500 A; t_ = 0,7 cex B He3aBUCHMOI YaCTH XapaKTEPUCTUKH, T.€.
0,7 cex mpu Toke I = 1,2*1 =600 A;

1.2. [paHIHBIM yCJIOBUEM «CHU3Y» SBJISETCS XaPAKTePUCTUKA TPE0XPAHUTEITS IPUCOETMHEHS
cbopxn 0,4kBcl =630 Aummasromata npucoegunenus cbopku 0,4 kB ¢ nanbombmmm Inom.

1.3. C nesbio obecniedennst cenektuHocTr 3anuT B TTI undopmanmonnbiM coobierrem MKC

Ne 510 ot 09.09.2003 r. «Boi6op mpemoxpanureseii Ha kabessix 0,4 kB cetn MKC» 3amperaercst

Beinyck Ne 10 Schneider Electric 17

Ba)KHbIe NYHKTbI AOKYMEHTa MO)KXHO HBIATUNO  CCbIAKE I Ha DHepreTuK.py


https://energeteek.ru/knowledge-base/ntd?ntd-ntd-139=372

napaJjiesbHast paboTa npepoxpanuTesneii cbopku H/H. /lommyckaeTcss ycTaHOBKA OJUHOYHOTO
npefoxpanureis ¢ Hanbospumm Tokom I =630 A. 910 oTpaskeno B ThnoBbIx poexrax TIL.
1.4. MunumasbHast CTyleHb CeJIeKTUBHOCTH 1O BpeMeHU At MeK/y CMEKHBIMU 3alllUTaMU Ha
MUKPOTIPOIIeCCOPHOI Gase moskHa ObITh He Meree 0,1 cex B He3aBUCUMON 4aCTH XapaKTePUCTUK.
MuHuMaIbHasE CTYIIEHb CEJIEKTUBHOCTH At MesKIy 3amuToil pactpeakabess ¢ peire PTB-1 u
3amuToii TpaHcopmaropa noJKHa ObITh He MeHee (0,3 ceK B He3aBUCHMOIT YaCTH XapaKTEePUCTUK.

2. MaxTopBI, BAUSIONIME Ha BBIOOP peJie U YCTABOK 3aIUTHI TPAHC(hOPMATOPOB.

2.1. MomnocTb TpanchopmaTopa.

Haubosee mpoctast 3amura tpanchopmaropa ¢ pesie VIP30 mosker npumensitoest B cett OAO
«MockoBckast TOpojICKasi aJieKTpoceTeBast KOMIAHUS» TOJIBKO I TpaHC(HOPMATOPOB MOIITHOCTHIO
400 k BA BKI10UMTETBHO.

s rpancdopmaropos 630 k BA u Bbiliie, He3aBUCUMO OT TOTO €CTh JIM aBTOMAaTHKa Ha CTOPOHE
0,4 kB nm Het, He0OXOMMO UCIIOJIB30BaTh pesie VIP300LL.

JlelicTBUTETbHO TPAaHUYHBIE YCIIOBUS «CBEPXY» OrpaHUYuBaIOT ipuMenenue pesue VIP30 mas
tpancdopmaropos cseiiiie 1000 kBA; a rpannunblie ycsioBus «cHU3y» - cBbiiie 400 kK BA.

2.2. I'panuita 6amancoBoii npuHaaaeskHOCTH 000pynoBarus TTI.

Ecim rpanuniia 6amancoBoii IpUHAIIEKHOCTH TPOXoAuT Ha ctopoHe 0,4 kB rpanchopmaropa u
PV 0,4 kB asigercsa abonenTckoi, To corsacHo ITY D (11.3.2.67.) Ha rpanuiie pasjie/ia BBOAHOI aBTOMAT
TIOJIZKEH UMETD 3aIIHTY.

Eciu PY 6-20 kB u PY 0,4 kB HaxozsiTcs B 9KCIIyaTaliu OIHOTO IPEAIIPUATHS, TO B CIydae
BbintosiHeHnst ABP 0,4 kB Ha aBTomMaTax 3aiuTy Ha BBOJHBIX aBTOMaTaX MOKHO He yCTaHaBIuBaTh. Ee
YCTAHABJIMBAIOT TOJTHKO HA CEKITMOHHOM aBTOMATe JIJIsI ITpeloTBpaiieHus moranienns Beeit T11 B caryuae
k.3. Ha muHax 0,4 kB u paborsr ABP 0,4 kB Ha 210 K.3.

Pestomupys Bce BbIllIecKa3aHHOe, a TaKkKe, IPUHUMAs BO BHUMaHUE TEXHUYECKUE PACUETHI,
npoBesieHHble C3A OAO «MockoBcKkasi ropo/icKast aJieKTpoceTeBast KOMIIAHUST» TTPU ITPOEKTUPOBAHUN
TpanchOpMaTOPHBIX ToACTaHIUi ¢ s4yelikamu RM6 u aBTomaTukoit Ha apTomatax 0,4 kB, caenyer
puMeHsITh 71t Tpatchopmatopos 630 kBA u Bbimre pesie VIP300LL, T.. ipu aToM GyieT obecrieueHa
CEJIEKTUBHOCTH 3aIIIUT BO BCEM /IMATIa30HE TOKOB K.3., a 32 TPaHC(HOPMATOPOM JlasKe ITPH TJIABKOI BCTaBKe
npegoxpanuresis Ha cbopke H/H1 =630 A.

2.3. Tun TpanchopmaTopa — CyXoi NI MACJISTHBIN.

Cormacno 1Y 3D (1. 3.2.69.) TpanchopmaTopsl HOJKHBI UMETDh 3AlUTY OT TEPETPY3KH C
AeficCTBUEM Ha CUTHAJ WU OTKJIIOYEHUE.

B OAO «MockoBckas ropojickasi a/ieKTpoceTeBast KOMIIAHUST», YIUTBIBAst OTCYTCTBUE JI€KYPHOTO
nepcoHana u rejaemexanuku B TII, geiicTBue 3aniuThl OT HeperpysKu IpeaycMaTpuBaeTcs Ha
OTKJIIOUEHUE.

Macnsnvitr mpancgopmamop.

Eciu TIT na 6amarnce OAO «MocKoBCKast TOPOICKast SIEKTPOCETEBAsT KOMITAHUST», TO 3al[UTa
OT IePerpy3Ku BBITIOJIHSIETCS Ha CTOPOHE B/H Ha peJie VIP.

* Ecain TTI pasaeneno mo 6amancoBoil mpuHaIexKHOCTH: TpaHcopmatop - Ha 6amance OAO
«MoCKOBCKast TOPOJICKast AJIEKTPOCETEBask KOMITaHUsI», a HU3Kast CTOPOHA — Ha Oasrarnce abOHEHTa, TO
3alnTa OT EePerpy3Ku ycTaHaBInBaeTcs: Ha BBoiHOM aBTomate 0,4 kB.

Cyxoii mpancgopmamop.

Cyxoii TpancopMaTop MOCTABJSETCS B KOMILJIEKTE C TEIJI0BOU 3alUTON (3amuTa oT
neperpysku). B aTom ciyuae, Kak u B ciydae ¥ ycraBka samuthl (1) He orpaHnunBaeTcs ycTaBKoi ot
neperpysKu, T.K. 3T (PyHKIIUU BBITTOTHSIIOTCS TETJIOBOM 3aUTON (CyXO0ii TpancopMaTop) 1 3alIUTON
Ha BBOJHOM aBTOMaTe (MacJistHbIi TpaHchopmartop). Boibop ycrasku Ha pesie VIP orpanmunBaercst
TOJIBKO 4yBCTBUTENbHOCTBIO ITpu K3 Ha BeiBoax 0,4 kB Tpancdopmaropa.
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3. ITpu 3axase pesie 3anutei Tpancopmaropa sia. RM6 (bymkiwst «Ds ) Heo6X0a1MO 3aKa3bIBaTh
caemytolre IaTYNKU TOKA:

- st peaie VIP30 natunku toka CRe (500/1) ¢ nBymst nuarnazonamu Tokos 8+80 A (BbiBoga S1-
S2) 1 20+200 A (BeiBosa S1-S3).

- g pesie VIP300LL natunku toka Tuna CRa (200/1), mmetorue aBa Auana3oHa: quamna3oH *1
(10+50 A) u quamazon *4 (40+200 A).

4. [lnsa cetn 6 -10 kB ¢ nzonmpoBanHoil HEHTPAIbIO 3alIUTa OT OAHO(A3HBIX 3aMbIKAHUI Ha
3eMJTI0 B 0OMOTKaxX TpaHchopMaTopoB He ucrosbdyercs. Heooxomanmo va pere VIP300LL pannyto
CTYII€Hb BBIBOJUTH U3 PaboThl. 3ammura OT 0AHO(DA3HBIX K.3. B 0OMOTKe H/H TpaHchopMaropa
OCYIIECTBJISAETCS CTYHEHbIO 3alUThl 0T MexAydasubix K.3., pene VIP300 t.x. I W =1 @ nna
TpaHchOopMaTOPOB ¢ coemrHeHneM 0OMOTOK A/Y ¢ 3a3eMJIEHHON HEWTPAJIBIO.

s cetn 20 kB ¢ 3a3emiienrieM HeiiTpasin yepe3 pe3ucTop JaHHYIO 3alUTY OT 0/JHO(hA3HOTO K.3.
cJietyeT BIOMPaTh M BBOAUTH B paboTYy.

II. Boibop obopynosanust TII 6-20 kB ¢ stueiikamu RM 6.

1. BOAO «MockoBckasi ropojickasi /71eKTpoceTeBast KOMITaHWS» TTPUMEHSIETCSI HECKOJIBKO CXeM
TII 6-20 kB B 3aBucumMocTU OT TOTO, /e ycTaHoBJeH ABP Ha B/H Wu Ha CTOPOHE H/H, a TaKXe
<IIPOXO/IHAsT» NN «y3yoBas» TII.

1.1. Cxema TIl ¢ ABP u/1.
1.1.1. TIpoxoxnas TII ¢ mepembrukoii Ha B/H ¢ MonoOsokamu [IDI B ryue A u B.

mya A nyq b

T
T
[ |
-[; n,_,IABP | Iro »

-

5-20 kv

| ,
p ( f -’ vip [
TP (;:_:j ™-p
T

R
£
T
R
e

TETY

Puc1

TM c ABP niH
Ha aeromatax Masterpact

1.1.2. ¥3noBast TII ¢ monoOmokamu ITDI Btyde A u B. TIpu aTOM IIepeMbIuKa Ha B/H OTCYTCTBYET.
B0o3MOKHOCTD TIPpUMEHEHST TAHHON CXeMBI B 005I3aTE€IHHOM MTOPSIIKE COTIACOBBIBAETCS C PAOHOM
OAO «MockoBckast TOPOZICKast aJieKTpoceTeBast KOMITAHUST».

1.1.3. ¥3amoBas TII. [lonyckaeTcs npuMeHeHNe B Kakaoi ceknuu MoHoOa0k0oB IIDI ¢
BO3MOKHOCTBIO IONTOJTHUTETHHOTO PaCITUPEeHUS BIIPABO TLTIOC S4elika ¢ hyHkimel | ¢ pacimpenem
B 00e croponbl. B pesysbrare moayunrcst cxema [IDI + 1 ¢ gomosHuTebHON KaOegbHON sTUeitKoit
IIO3BOJISIONIEH BBITIOJTHUTD IIEPEMBIUKY B/H MexKy cekuusimu T1I.
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1.2. Cxema TII ¢ ABP B/H.

1.2.1. IIpoxoxnas TII ¢ moroGmokamu RM 6.
(I + IDI ) A +1,,DLy)
aya A ayuy b

g4 A

1T
TMr-100K10
1000xBA

W - INERTROMATHATHER WHLWHETOD K3

ABP -y pOACTED SBTOMETHYSCKDIC
DOGAA PEIEPEHOTG NMTAHKA

(M} - MOTORHRR MPUAGH

T
TMr-100010
1000kBA

Mulig CE0
G3I4A

one.2

TN ¢ ABP 4a cropade e

1.2.2. VznoBag TII ¢ Mmorobsiokamu RM 6.
(1111 + IDI(M)) (11T + I(M)DI(M))

ayd A ayuy b
| s} |£§\i| I | I
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. M Wrok ABP| -
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TP D010
1000EA, 4
L ¥
Multia.Cal

GRS,
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2 cerumR

W - SNEKTROMAFHUTHEIA MHIMKETOD K.3.
ABF « yCTRORCTEO SBTOMETWMECKOND

BEOAN PEIGRBHONG NWTAHUR
(M) - MOTORHER NEWBOL

T

1.3. Cxema TTI ¢ BbIzeIeHHEM aOOHEHTCKOM YacTH Ha CTOPOHE B/H.

yH A

o

mH B
I |
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i

af. 4acTe
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Puc.3
T ¢ aGow. wacTbio
Ha cTopore B/H
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1.4. TIpu 3akaze MOHOOJI0KOB RM 6 HEOOXOIMMO IOTTOJTHUTEIBHO 3aKa3bIBATh CJIC/YIOIIE OITIIHI:

1.4.1. YTKS.

Eciu TII - yanosast, To Y TK3 HeoOX01MMO ycTaHABIMBATD Ha IBYX siueiikax ¢ pyHkiumeii 1.

Ecou TII — npoxognas, o Y TK3 ycranaBiunBaetcst Ha OlHOM stueiike ¢ pyHkiueii I.

Mecto ycranoBku Y TK3 (unaukarop XopcToHa) JOJKHO ITPOU3BOIUTLCS Ha d4YeiiKax C
byHKIHEl I, K KOTOPBIM TOAKJIIOUEHBI BHEIITHIE KaOeIu.

1.4.2. HezaBucumbliii paciienuresib (mitop) Ha HanpsikeHue 220 B miepeMeHHOTro TOKa /114 siueek
¢ dynknmeit D. Ita omnug 3akazeiBaetcs Tosbko ais Tl ¢ cyxumm TpanchopmaTopamu, KOTOpbIe
KOMILJIEKTYIOTCS TETIJIOBOM 3aITUTOM € /IeHICTBUEM Ha OTKJTIOUEHME Yepe3 9TOT PacIeluTeb.

1.4.3. lnst cxem 110 1.1.2.1. u 11.1.2.2. HeoOX0AMMO 3aKa3bIBaTh B Jiyd A — ojny dyukimio I ¢
MOTOPHBIM ITPUBOJIOM; B Jiyd b — 1Be hyHKIMM | ¢ MOTOPHBIM IPUBOIOM.

1.4.4. [Tna cxem TII ¢ ABP na ctopone B/H 1o 11.1.2.1. u 1.1.2.2. ssueitku RM6 ¢ dyukuueit D
KOMILJIEKTOBATh JONOJTHUTEIbHBIMU OstokKoHTaKkTamu 2NC + 2NO.

2. Bei6op aBromarnueckux soik/odareseil Masterpact NW (NT) ecxem TTI ¢ ABP na ctopone H/H.
Bbi60p aBTOMAaTHYECKIX BBIKJIFOUYATEIEN BEETCS 110 CJIEAYIONIM ITapaMeTPaM:

- HOMMHaJIbHOeE HatpsikeHue — 400 B.

-yactoTa — 50 I'ir.

- IpejiesTbHAsT OTKJI0YaloIas crocoOHocTh Iew.

- HOMUHAJIBHBIN TOK aBTOMATA.

- TUTI BBIKJTIOYATEJIS.

- Tt 6J10Ka KOHTPOJIs 1 yipasiaerust Micrologic A.

2.1. TIpenesbHast OTKIIIOYAIOINIAS CIOCOOHOCTh L.
[IpenenbHast OTKIIIOYAIOIIAS CIIOCOOHOCTH ABTOMATA J0JIKHA TIPEBOCXOIUTH MAKCUMAJIBHDIN TOK
Tpex(@as3HoTo K.3. B MeCTe YCTAHOBKH aIliapara, T.e. TOK K.3. Ha mmHax 0,4 kB.
Tox Tpexdaznoro k.3. Ha mmHax 0,4 kB onpenesnsercs mpu ycaosuu X

@ = (2_9)}3) * IHOMTP’

K

=0 Q o popmyuie:

CHUCT

K3

rje e % - HalpsizkeHue KOPOTKOTO 3aMblKaHUs TpaHChopMaTopa B %, IPUBOAUMOE B [aCIOPTe
Ha TpaHcgopMaTop.
Kaxk npumep, caenaem pacuer s rpancopmaropa 1000 kBAc U =10 kV.

TP _ S N, _ 1000 ., 10 _
IHOM (‘/S_UH) KTH (\/3_* 10,0) (0,4) 1445 A

[ ©=100y,
e o

3 / HOM

K

™ _ (15_(;)) * 1445 = 28,9 KA.

CortacHo KaTaJiory Ha aBToMaTrueckue Bbikrodaresin Masterpact NT u NW atomy TpeboBanmio
oTBeyaior oba Tuma apromaTos: 1 NT u NW, 1.x. o6a paccuntanbr na I = 42 kKA.
[Ipeanourenue cirenyet otaaBath NT, kak 6oJiee IelIeBOMY U IMEIOIIEMY MEHbBIITHIT TabapuT.

2.2. HoMmunanbibiii TOK aBTomara — 1

HoM®

HoMmunambHBIH TOK BBOJTHOTO aBTOMATA OIIPEIeIIeTCs 110 YCJIOBUIO MPOITYCKAa MAKCUMAJIbHOTO
TOKA HATPY3KU B aBaPUIHOM peKuMe:

HOM HOM

[ BAZK +] TP
Tiep

rie
K., = 1,4 — xoadunment neperpysku st MACISHBIX TPaHC(OPMATOPOB.
KHCPT= 1,1-1,2- KOS(IDEI)I/IHI/IGHT Meperpy3Ku /IJI CyXUX TPaHC(OPMATOPOB MO TACTIOPTY .
[ TP — HoMUHAJIBHBIN TOK TpaHChOPMATOPA HA CTOPOHE H/H.
HOM

Beinyck Ne 10 Schneider Electric 21

Ba)KHbIe NYHKTbI AOKYMEHTa MO)KXHO HBIATUNO  CCbIAKE I Ha DHepreTuK.py


https://energeteek.ru/knowledge-base/ntd?ntd-ntd-139=372

2.3. Tun BoIKTIOUATE .

g oTnesibHO CTOAIIMX aBTOMAaTUYECKUX BbiIKJItouaTesieir Masterpact npu paBeHcTBe
BBITTOJIHEHMS YCI0BUi 2.1, 1 2.2. ipe/nodTenue cienyer otaaBaTh asroMaTam N'T, Kak 6oJree [iereBbIM
Y UMEIOIINM MEHBIINI rabapur.

JlJ1st aBTOMATOB, BXOAAIINX B ycTpoiicTBa (KomiiekT) ABP H/H HeoOX0a1uMO, 4TOOBI BCe TPH
aBTomMara Masterpact Oblin oHakoBoro tuma (rabapura). He moryckaercst, 4To0bI 1Ba BBOJHBIX
asromara Obly Tnia NW, a cekrmmonnbril tuna NT.

2.4. Tun 6;10ka KOHTPOJIS U yripasienust Micrologic A.

st MTOCK mocraTtouHo umMerhb 6JI0K KOHTPOJISI U YIIPABJICHMUSI, TIO3BOJISIFOIIII BBITIOJIHSITD,
OMUMO (hyHKITUH 3aINTHI, U3MEPEHE TOKOB Tpex (has Ha JAaHHOM NprcoenHennn, T.e. Micrologic A.

N3 npemmaraembix Katasorom cepur Micrologic A muist TII, uMeromux HECKOIBKO CTyTeHE
3amuT HanboJiee yIOBIETBOPSIET YCIAOBUIM CEJEKTUBHOCTU GJIOK KOHTPOJISI M yIipaBjeHus (B
nanbHeiem <«3ammray ) Micrologic 5,0 A. Micrologic 2,0 A, umeromnuii HeceJTeKTUBHYIO 3aIIUTY,
TpeOOBAHUSAM CEJIEKTUBHOCTH ITPU HAJIMYUU HECKOJIBKUX CTyIIeHel 3ammThl B ipezeax TIT ve oTBevaer.

Metoauka BbiOOpa ycraBok 3amut amnapatos TII ¢ Tpancdopmaropamu
250-2500 kBA u nocrpoenue kaptbl cesiekTuBHOCTH TII ¢ s1u. RM6
u aBromatamu Masterpact Ha cropone 0,4 kB
MetoauKy paccMOTPHM Ha IprIMepe HanboJiee HachIeHHOTro 3aruTamu BapuanTa T11, a mvento
nns TIT ¢ macasgasim Tparcgopmaropom 1000 kBA u aBromaTtukoit (ABP) ma cropone 0,4 kB,
BBIIIOJIHEHHO# Ha aBToMartax Masterpact Tuma NW (NT). I'panuiia 6anancoBoil npuHaIeKHOCTH

npoxoauT Ha ctopone 0,4 kB Tpancdopmaropa (cM. puc., TpuBeieHHbIH HIKe ). Bee ocTanmbHble BApHaHTbI
IIPOM3BO/IHBIE.

myd A ] my4 b
| I D ! | D 1 |
— 0 . 0 6-20 kV — ; : o
!l,,r :lJ ' i / J: I Cl-" i ﬂ'f C:) é)_a’
' i -~ ( / { i { /
(L |
l l {/J"-\\ ’/’l " '1 l
b= TMF 1000 ksa b= TMF 1000 kea
rpaHuLia \ ./
_Sanawcoson T ¢ . T ™
MEMHALNEXHOCTA | i aboH
V4 | agP | Y
_J - e 0.4 kv
I £ ) !___
f kL
1. Bei6op anmaparos ctopossi 0,4 kB.

1.1. BBoaubie aBTOMATHL.
1.2. HomuHanbHBIN TOK BBOJHOTO aBTOMAaTa ONPeEeNsIeTcs M0 yCJAOBUIO MPOIycKa
MaKCHMaJIbHOTO TOKA HarPy3KU B aBAaPUITHOM PEKUIME:

[romBAZ Knep * Inom™,
rie
Knep = 1,4 — koadduiineHT reperpy3ku MacjasgHOTO TpaHchopMaTopa,
Inom™ — HOMHMHAIBHBII TOK TP-pa Ha ctopoHe 0,4 kB.

[[JIH HallleTro Cayvdad

S 1000 10
Tnom™ = K. _=¢ = 1445 A.
o= G ) K ™ a0 G
InomBA2 1,4 = 1445 A 22023 A
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Cormracxo katasory Ha aBromatsl Masterpact NT u NW Boi6upaem asromar NW20.

OTritioyaronas crmocoOHOCTb aBTOMATa J0JKHA MPEBOCXOIUTh MAKCUMAJBHBIN TOK K.3. 32
aBTomMaToM (T.e. Ha mHax 0,4 kB).

ITOT TOK olipeziesisieTcs 1pu TpexdasHom K.3. Ha muHax 0,4 kB npu ycaosun Xcuer = 0 " o

dbopmyue:

oo - 100 .1,
€ /o
rie
e % - HallPsKeHre KOPOTKOIo 3aMbIKaHKs TpaHC(OpMaTopa B %, IPUBEAEHHOE B ACIIOPTE Ha
TpancGopMaTop.
Jlns tpancdopmaropa 1000 kBA aTOT TOK cOCTaBUT:

Tis® = (190) 4 1445 = 28,9 kA

5%
Coracno karaJjora st aromara NW 20, 6iiskaiitinee mpeziesibHoe 3HaYeHUe OTKII09aeMOro
toka Icu = 65 kKA. Boibupaem apromatr NW20H 1. /lannbrit aBTOMaT J0/KEH OBITH YKOMILJIEKTOBAH
6sokom samuTsl Micrologic 5,0 A.

1.2. Boibop ceknnonnoro apromara 0,4 kB.
HomuHambHBII TOK aBTOMATa OIIpeiesisieTcst 1o GopMy.ie:

Inom“* 2 0,7 * Imom®A

rie
0,7 — koachdureHT HepaBHOMEPHOCTHU pacipeiesieHus Harpysku 1o cexiusam 0,4 kB.

s macasroro Tpancgopmaropa 1000 kBA:
Inom®* 20,7 * 2000 21400 A
CorracHo Karajory mpuHuMaeM OJmkaiiniee HanboIbIee 3HaYeHHE:
THomM“* = 1600 A.

OrTkiroyaroIas criocoOHOCTb CEKIIMOHHOTO aBTOMATa Ta JKe, YTO U BBOAHOTO — [cn = 42 KA.

[TapameTpaM HOMHUHAIBHOTO TOKA M OTKJIIOYAIOIIEN CIIOCOOHOCTI OTBEYAIOT /[Ba THIIA AaBTOMATOB
NW16N1uNT16H1. Ognaxo, yanteiBas TOT (hakT, 4TO BBOJHBIMU aBTOMaTaMu sABJsTI0TCI NW20H 1,
niist kKomriekta ABP H/H HeoOxoaumo npunsaTh aBtomat NW 16N 1 ¢ Micrologic 5,0 A.

2. 3ammTa Tpanchopmaropa Ha ctopoHe 10 kB mpuaumaercs VIP300LL ¢ naTunkamu Toka CRa.

3. IIpumem, uto Ha c6opke 0,4 OTXOAIIIE TPUCOEAMHEHNS 3aIUINAIOTCS IIPEAOXPAHUTEISIMU
[TTTH ¢ nan6oabmM HOMUHAIBHBIM TOKOM [HOM™ = 630 A.

4. Bei6op ycTaBok 3amut obopyosanust TT1.

B ocHoBy BbiGOpa ycTaBok 3aumt obopynosanst TII mosokeHo gBa mocryJara:

- CEJIEKTUBHOCTh CMEKHBIX 3AIUT, KAK 10 TOKY, TaK U 10 BPEMEHU BO BCEM BO3MOKHOM
JINana3oHe TOKOB K.3.;

- XapaKTePUCTHKK BCEX IPOMEKYTOUHDIX 3ALIUT JOJKHbI YKIAAbIBATHCA B IPAHUYHbBIE YCITOBUSI
KaK «CBEPXY», TAK U «CHU3Y>.

4.1. I'paHUYHBIM YCJIOBUEM «CBEPXY» SIBJISIETCS THIIOBas XapaKTePUCTUKA MaKCUMaJIbHOMN
tokoBoii 3anuTsl (MT3) pacnpeznenutensroro kabesst (PK) B PII ¢ pere PTB-1 u ycraBkamu I3 =
500 A, tca = 0,7 cex B HE3aBUCUMOI YaCTH XapaKTEPUCTHKIL.

['paHWYHBIM yCJIIOBUEM <«CHU3Y» SIBJISIETCSI 3alllUTHAST XapaKTEPUCTUKA TJIaBKOW BCTaBKU
npenoxpanuTtesist [TITH ¢ ITnom™ = 630 A.
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Ha kapre cesileKTUBHOCTHY XapaKTEePUCTUKY TPAHUYHBIX YCJIOBUHN «CBEPXY» U «CHU3Y» HAHOCSTCS
B IIEPBYIO 04epe/ib. [lapaMeTphl BceX XapaKTEPUCTHK Ha KapTe CEJIEKTUBHOCTH JO0JIKHBI OBITH TIPHBEIECHDI
K onHoMmy Hanpsikenuio: 0,4 kB ninm 6-20 kB.

[Tpu noctpoenunn xapakrepuctuku MT3 p/k cienyer ydecTb, 4TO He3aBUCHMAsl 4acTh
xapakTtepuctuku pesie PTB-1 rapantupoBana 3aBOZIOM-U3TOTOBUTEIEM TIPUBOJIOB C peJie TTPSIMOTO
neiicTBust B uarnasone kpatHocTr 1,2 9 1,7 Kk ToKy cpabatbiBanust pesie. B pacuer GepemM HauXyaimmii
BapuaHT KpatHocTu — 1,2 * Ics.

[Tpu noctpoernu xapakrepuctuku mpepoxpanutesist [TTTH ¢ THom™ =630 A ¢ yuetom ee pasbpoca
GepeM B pacueT XapaKTepPUCTUKY HanboJee BBICOKYIO.

Ha kapre celeKTHBHOCTH OHI COOTBETCTBEHHO 0603HaYeHbl HoMepamu (1) u (5).

4.2. Bei60p yCTaBOK M ITOCTPOEHKE XapaKTEPUCTUKK 3alIUThI CeKIIMOHHOTr0 aBToMata NW 16N 1
¢ pesie Micrologic 5,0 A.

4.2.1. Boibop Toka cpabaThiBaHUs CTYIIEHHU 3AIUTHI OT Ieperpysku Ir

a) 110 YCJIOBUIO COTJIACOBAHUSI C XapaKTepUCTUKOI npegoxpanuTesis Inom!! =630 A.

Ic3“A 2 Keora * THom™!, riie Keor = 1,6 — KoaduIeHT cortacoBaHus, yIUTHIBAOIINI pasbpoc
peJie, pasdpoc B TOKE CrOpaHust MJIaBKOI BCTABKK M TOK HATPY3KK HEMIOBPEKAECHHBIX KabeJieil.

Torma IeaZ 1,6 * 630 = 1005 A.

6) 10 YCJIOBHIO OTCTPONKK OT MaKCUMAJIbHOTO TOKA HATPY3KH YepPe3 CEKIIMOHHbII aBTOMAT B
ABapUITHOM pesKUMe:

TeaCh > 0,7 # (%P) « THOMT®,
B

[l macagraoro Tpancdopmartopa 1000 kBA saTo coctaBut
[c32 20,7 « 1,4 = 1445 2 1416 A.

Koadduiuent 0,7 yautbiBaeT HepaBHOMEPHOCTb 3arpy3ku cekiuu 0,4 kB.

KB = 1,0 — koaddurment Bozspara pese Micrologic 5,0 A He yunTbIBaeTcst, T.K. HCKJII0YAETCST
HaJIOKeHMe aBapuy Ha aBapHIo.

3a ycTaBKy IMpeABapUTETbHO TPUHUMAETCST HAUOOIBINII TOK cpabaThIBaHUST 3alIUThI 110
YCIIOBUSIM <a» 1 «0».

Ieca= 1416 A.

YuuThiBas CTYIIEHYATYO PETYIMPOBKY TOKa cpabarbiBanuist pesie Micrologic 5,0 A, omipezesisiem
Gskaiiiny o HanbosbInyto 1mo gpopmyJe: Ir = K « In.

Ero aBasercs ycraBka: It = 0,9 = 1600 = 1440 A.

[Tpu k=0,8 Ir = 1280 A, yTo MeHbIiie pacueTHbix 1416 A.

4.2.2. Boei6op BpeMenn cpabaThiBaHUST 3aIUTEI OT EPETPY3KH (t1).

Boi6op BpeMeHn cpabaThIBaHMS 3alUThI OT MEPErPY3KH BEAETCS 110 YCAOBHIO COTIACOBAHIS
XapaKTEPUCTHUK 3aIUTHI CEKITMOHHOTO aBTOMATa 1 MiaBKoii BctaBku ¢ [Hom™ = 630 A.

Bamzkaiitnas ycraBka BpeMeH! cpadaThlBaHMsI 3alllUThI CEKIIMOHHOTO aBTOMaTa, 00eCIIeYMBaIOIIast
CEJIEKTUBHOCTH BO BCEM JIMAITA30HE TOKOB MEPETPY3KU:

Tr=4cexnpul=6=Ir

4.2.3. Boibop Toka cpabaThiBaHU CeJIEKTUBHOI TOKOBOM oTceurn (Isd).
[Tpuanmaem ycraBky Isd“t = 6 = Ir, T.e. 8640 A.

4.2.4. Boibop BpeMeHu cpabaTbiBaHUs CEIEKTUBHON TOKOBOI oTceukn (tsd).

Caemyer oTMeTHTD, 4TO B uarna3oH 0,7 cex, BKIoYast BpeMst padOTHI 3aIUTHI P/K, MbI JIOJIKHBI
YJIOKUTD MSATH CTYTIEHEH 3aIUTHI, 4TO B UICATHHOM CJTydae COOJTIOIEHNSI CEIEKTUBHOCTH - HEPEATbHO.

[ToaTomy mpu BEIOOPE YCTaBKH 3aNTUThHI 110 BpeMenn (tsd) Ha CEeKIIMOHHOM aBTOMATE CJIeIyeT
PYKOBO/ICTBOBATHCS CJIEYIONIAM JOMYTIIEHUEM.

[Tpenebperaercst crydail HAIOKEHUsT aBapUK HA aBaPHIO, T.K.:
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- B HOPMAJIbHOM PesKMMe CEKITMOHHbBIN aBTOMAT OTKJIIOYEH,

- TIOBPEXK/IeHNe OIHOTO M3 TpaHc(OpMaTOpPOB U BCJeN 32 3TUM ITOBPEXKIEHUE OJ[HOTO U3
npucoennnennii 0,4 kB mamoBeposiTHO, T.K. 3aMeHa noBpexaeHHoro Tpanchopmatopa B OAO
«MockoBckasi ropo/icKast 3JIeKTpoceTeBast KOMIIAHUST» TPOU3BOIUTCS B T€UEHHE CYTOK.

[TpyuuMas BoO BHUMaHMe BBIIIECKa3aHHOE, YCTaBKa 110 BPEMEHU CeJeKTUBHOMN 3alUThI
ceknronnoro apromata 0,4 kB ycranoBsieHa Bo Bcex ciyyasx:

tsd®* = 0,1 cek B 30ne 12t - OFF.

Taxas ycraBka 1103B0JISIET BBITIOJTHUTH POJTb OTCEYKH 1TPH K.3. Ha muHax 0,4 kB u coxpanutsb B
pabore BTOpoii Tparcdopmarop.

4.2.5. MrHoBenHast TokoBasi otceuka (Ii).

[TepexmouaTesb yctanaBanBaercs B mosoxkenue [i — OFF.

Ha xapre ceJleKTHBHOCTH XapaKTePUCTHKA 3alllUThl CEKIIMOHHOTO aBTOMaTa 0TOOpaskeHa o/
HOMEPOM (4).

4.3. Bbibop yCcTaBOK 1 MOCTPOEHKE XapaKTePUCTUKHU 3aIluThl BBoAHOTO aBToMatra NW20H1 ¢
pesie Micrologic 5,0 A.

4.3.1. Beib6op Toka cpabaThIBaHUs 3allITHI OT Tieperpysku Tpancdopmaropa (Ir) B aBapuitHoM
peKuMe:

TepPh = (KIZSP) « Trom™ — (%) « 1445 = 2023 A,

[Tpunumaem Ir = 1,0 = In = 1,0 * 2000 = 2000 A.

AOoHEHT MOKeT IPUHSTH U 60JIbIIYI10, 4eM 40% 1eperpysky Tpancgopmaropa, T.K. y HETO eCTh
NEKYPHBIN IepCcoHa, KOTOPBIH MOKET BOBPEMS PUHSATH MEPBI 110 pa3rpyske Tpancgopmaropa.

B OAO «MockoBckas ropojickast 2JieKTpoceTeBasi KOMIIaHUS» TaKOW BO3MOKHOCTHU HET, T.K.
HET JIE;KYPHOTO ITepcoHasa Ha 11/CT U HET TeJIeMeXaHUKH.

4.3.2. Boibop BpeMeHu cpabaThIBaHKS 3alIUTHI OT IIeperpysKku TpanchopmaTtopa (tr).

YuurhiBast, 4TO TOK cpabaThIBaHU 3alUThI OT eperpysku Ha BBoje 0,4 kB Gosiblie, 4eM TOK
cpabaTbhIBaHMsI 3aI[UTHI HA CEKI[MOHHOM aBTOMAaTe, IPUHIMAEM aHAJIOTHYHYIO YCTaBKY:

tr =4 cex pu 6*Ir , 4T0 0OECIIEUNT CEJIEKTUBHOCTD B 30HE MIEPErPY3KHL.

4.3.3. Boibop Toka cpabaThiBaHU CeJIeKTUBHOI TOKOBOM oTceukn (Isd).
CorzacoBaHue ¢ TOKOM cpabaThiBaHUsI CEIEKTUBHON TOKOBOI OTCEYKHU CEKIIMOHHOTO aBTOMAaTa

IcaP4 2 Ke # Isd® = 1,15 * 8640 = 9936 A,

e Ke = 1,15 — koaddutmenT corsiacoBaHust 3alnT, yIUThIBarOIUi pazbpoc pese = 10%.
ITOMY TOKY COOTBETCTBYET OJinKaiiiiast HarnOoJIbIast yCTaBKa:

Isd®* = 5,0 = Ir = 5,0 * 2000 = 10000 A.

4.3.4. Boibop BpemMeHU cpabaTbiBaHUs CEIEKTUBHON TOKOBOI oTceukn (tsd).
CorracoBaHue BeJIETCsI C BpeMeHeM CpadaThIBAHSI CEJIEKTHBHON TOKOBO OTCEYKU CEKITMOHHOTO
aBTOMATA:

tsdPAr = tsd“*+ At =0,1+ 0,1 =0,2 cex

[Tpunumaem tsd®* = 0,2 cex B 3one I*t — OFF.

4.3.5. MruoBenHnast TokoBas otceuka (1i).

[Tepexouarenb yctanaBanBaercs B nosoxkenue [i — OFF.

Ha kapTe celeKTUBHOCTH XapaKTEePUCTHUKA 3alUThl BBOAHOTO aBTOMaTa 0TOOpaskeHa 0/l
HOMEPOM (3).
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4.4. Boib0p yCTaBOK ¥ OCTPOEHIE XapaKTEPUCTHKH 3aIinTh TpaHcdopmatopa ¢ pesie VIP300LL
Ha ctopone 6 4 20 xB.

4.4.1. Boibop Toka cpabaThiBaHUS 3alUThI TpaHChopMaTopa repBoii crymneru (1>).

a) coryiacoBaHue € TeIJIOBOH 3aIUTON (321U TON OT 1eperpy3kn ) BBoiHoro apromata 0,4 kB

Tcz 2z Ke # IrBA

rie Ke = 1,4 - koapdurment cornmacoBanmus, yaurbiBatoniuii morpentaocts VIP300LL (1,05) u
pene BBoza (1,2), a rakke 3anac (1,1).

Iezz 1,4 = 2000 = 2800 A.
0) CorlacoBanue ¢ TokoM cpabareiBanns MT3 pacnpenkabesns (p/K)

TesP/K

rine Ke = 1,3 4 1,4 — koad. cormacoBanus, yunrbiBaoiiuii pasopoc peige PTB-1 u pene VIP
300 LL.
Jlst mamero BapuanTa I3 < 12500 / 1,4 <8900 A.

B) Obecneuenne koabd. uyBcrBuresbnoctu Ku® = 1,5 VIP300LL npu 2-xd. k.3. 3a
TpaHchOPMATOPOM B MUHUMAILHOM PEKIME

Ik3®
Ica < Ka®

Jlsist TparcOpMaTOPOB ¢ TPYIIION coepnterst 0OMOTOK A /YH IIPU yCTaHOBKE 3aIUThHI B 3-X
daszax Tok [k3® = [k3®),

Torma Ica < Ik3® / Ku® = 28900 / 1,5 = 19260 A.

3a pacyeTHbIN TOK cpabaThbIBAHUsI 3AMUTHI TPUHUMAETCS TOK, OOJIBINTNI MJIN PABHBIH, 4eM TI0
YCJIOBHIO @), HO MEHBIINI, 4eM 110 YCI0BUsIM 6) 1 B), a mMeHHO: Ic3 = 2800 A.

ITO COOTBETCTBYET TOKY (ha3HOTO K.3.

Ics

IS= 19 K

i (e

k09(d-T 1,2 — TOK cpabaTbIBaHUs 3AIUTHI IIPU BEIOOPE KPUBOii, oTimuHoii ot DT.

Kta = 2,5 — koaddunmeHT TpanchopMaliny CUI0BOro TpaHchopMaTopa HallpsiKeHUs,
torpa IS 22800 / (1,2 *25) =93,33 A

[TpuanMaem Gosrbiiiee 3HadeHre. OHO COOTBETCTBYET:

IS = 112 A B niuanasone - *4

Ha kapre cesleKTHBHOCTH TOK cpabaThiBaHUS 3alIUThI PABEH

[ea=12+1S+* Kran =12+ 112 % 25=3360 A

4.4.2. Boi6op THIIa KPUBOM C HUKHEH ycTaBKoi (epBoii cTyneHn 3amurhr) [ >
13 kpusbix RI; ST; VI u EI 6osee nogxoaut kpusast EI ¢ BbIIEp/KKON BpeMeHHU It HUKHEN
(1epBoii) cTyeHN.

t>0,15 cex

¢ KoaddunmenTom yMHOKeHU - *10.
CtpouM 3Ty XapaKTepUCTUKY Ha KapTe CeJIEKTUBHOCTH.
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IsdBA,

5,0A.

4.4.3. Boibop BepxHeil ycTaBKHU 110 TOKY (BTOPOIi CTYTIEHHU 3aIUTHI )
[>>

a) CorracoBanue ¢ TOKOM cpadaTbIBaHUsI CETIEKTUBHON TOKOBOI OTCEYKOI BBOJHOTO aBTOMATA

Ieaz 1,1 = Isd®*= 1,1 * 10000 = 11000 A.

0) CorsacoBanue ¢ TokoM cpabatsiBannss MT3 pacipeakabesis

Tes < I;(BP/K= 500 12—? ~ 11360
C )

Bmskaiinmas yeraska Ha pesie VIP300LL, yoBieTBopstfoiiiast 000MM yCJIOBHUSIM paBHA:
[>>4+1S
Te I>>4+112%25=11200 A.

4.4.4. Boibop BpeMeHu cpabaThiBaHNs BEPXHEH yCTaBKU (BTOPOIA CTYTIEHM 3aIIUTHI ) 110 BpEMEHH t™~
a) corylacoBaHue ¢ 3aUTON pacipenkabesist B He3aBUCHMON YaCTH XapaKTEPUCTUKI:

77 <tes™® - At = 0,7 cex — 0,3 cex = 0,4 cex,

rie At = 0,3 cex yuuTbiBaet pazbpoc peJie npsimoro jaeiicrsust PTB-1.

0) coryiacoBanue ¢ 3alIUTON BBO/Ia B HE3aBUCUMOI YaCTU XapaKTePUCTUKH
7> 2z te3Pr + At = 0,2 cex + 0,1 cex = 0,3 cek,

rie At = 0,1 cex yunrbiBaet pasopoc pesie VIP300 u pacuenureis BBoaHoro asromata Micrologic

YenoBusiM a) 1 6) yIOBIETBOPSIET yCTaBKa BTOPOIi crymenu t >> 0,4 cek

4.4.5. ToKM yCTaBOK K.3. TIEPBOI K BTOPOI CTYTIEHU 3AIIUTHI OT 0IHO(DA3HBIX K.3. BLIBOISITCS U3

paboTHI 11O IPUYKHE, OTOBOPEHHOI B 11.4. 0011Iei YacTH,

T.e. loo” ulo™™ — OFF.

XapakTtepuctuka 3amuTsl TpaHcdopmaropa ¢ pesie VIP300LL oTpaskena Ha KapTe CeTeKTUBHOCTU

3allUT KPUBOU TIOT HOMEPOM (2).
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CnHcok ucnosb3yeMoi JuTeparypsbl.

1.  Uudopm. coodbmenne MKC Ne 510 ot 09.09.2003 . « Boibop mpepoxpanuTesneii Ha Kabesisix
0,4 kB cetut MKC».

2.  Texuuyeckue xapakTepuCTUKY U ontcanue pesie 3amuTsbt VIP 30.

3. Penezamurs VIP 300. Onucanue.

4. Cxema ABP naaBromaTnyeckux Boikitouaresnsx Masterpact (mpoussoactso MIJI).

5. Omnucanue pabotsr cxembl ABP H/H ¢ aBToMmaTamu Masterpact.

6. ABTOMaTHYeCKUe BBIKJIIOYATETN M BBIKJIIOUATENN HATPY3KNM HU3KOTO HATPSIKEHUS HA
6osbime Toku. Masterpact NT u NW Merlin Gerin.

7. Cxewma mikacda yrpaBIeHus TEIIOBOH 3anuToii Tpancopmatopa (Paspaborka «I1Tueiixep
DJIEKTPUK» ).

8. Tumnosoii mpoekt peneitnoii 3amutel PTII MKC ¢ gueitkamu SM6 u pesie Sepam.

9. Cxema ABP B/u B TII ¢ stueiikamut RM6. Onncanue paboThl CXEMB.

10. Tlososkenwe 1Mo BEIOOPY yCTAaBOK MAKCUMAIbHBIX TOKOBBIX 3a1uT npucoeauaennit PTII u
TII cetu MKC ot 28.07.2000 .
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ITpunooscenue 1

Asroput™ pa6oTbl s Sepam S42

rnepepaya CurHanos

AL1 nAL2
Makc. HanpageseHHas lo

AL1
& \_I
Makc. HanpassieHHas |

MT11124

aK3eMniAp 1 MrH. &

aksemnnap 1 mrH. 0,8 Is BbIxod Oxx (1)
nepenaya
curHana AL1

A\
-

Bbixoa Oyy (1)

—| nepepaya
curHana AL2
Makc. HanpassieHHas lo &

3K3EMMASP 2 MrH. &
MakcC. HanpassieHHas |
ak3emnnap 2 mrH. 0,8 Is
AL2

T 0

—_—

T=200mc
610kMpoBKa nepenayn curHana AL,

A
-

npvemcurvanos |
ALT 1 AL2

YCTaBKWM BblAEpPXXeEK BpeMeHN
L1 BDEMEHHOW CENEKTUBHOCTH

Mmakc. | (Bpems) —
3k3emMnnap 3 ¢ BbiAEPXKON BpEMEHN

3K3emMnsap 4 C BblAEPXKON BPEMEHN

A\
—_

makc. lo (Bpems)
3k3emMnnsip 3 ¢ BblAEPXKKOM BpEMEHN
3K3eMnnsp 4 ¢ BbIAEPXKO BDEMEHN

o OTKJIloYeHue
normyeckomn
CENEeKTUBHOCTbIO

YCTaBKM BblAEPXEK BPEMEHU
0N NOrMY4EeCKOM CENEKTUBHOCTU
Makc. | (normyeckasa ceneKTMBHOCTb) ——

aK3emnIap 1 ¢ BbIAEPXKOM BpEMEHMN
3K3eMMIAp 2 C BbIAEPXKOW BPpEMEHN

Makc. lo (nornyeckas cenekTMBHOCTb)
ak3emMnnsp 1 ¢ BbIAEPXKOM BpEMEHN
3K3emMnnsp 2 C BblAEPXKKOM BPEMEHN

A\
—_

Makc. HanpaseJsieHHas lo
(nornyeckas cenekTMBHOCTb)
ak3emnnap 1 ¢ BbIAEPXKOV BpEMEHN

Makc. HanpaBneHHas | &
(noruyeckasa cenekTMBHOCTb)
ak3emnnap 1 ¢ BbIAEPXKON BPEMEHN

A\
-

npuem curHana AL1 0 T —a

(norvyecknin Bxon,) T=30mc

Makc. HanpaeneHHas lo N
(nornyeckasi cenekTMBHOCTb) — —
3K3EMMIAP 2 C BbIAEPXKKOV BpEMEHMN

Makc. HanpaeneHHas |
(nornyeckas cenekTMBHOCTb)
3K3eMNNsp 2 C BbIAEPXKKON BPEMEHN &

npuem curHana AL2 — .O_T ——0|

(noruyeckuii Bxog) T=30Mmc

(1) B cooTBETCTBUM C yCTAHOBKAMM NapameTpoB
(no ymonvanuio: O3 - ans nepenayqm curHana AL1 n O12 - gns nepegaqv curHana AL2).

Puc. 4
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YTBEPKIAIO
['nasubiit nunskenep MKC
-1 OAO «Mocanepro»
C.H. Tonupka
<« > 2006r.

Hudopmaimonnoe coodmenne Ne 510

Bbi60p npenpoxpanuresieii Ha kadeaax 0,4 kB cetu MKC

Cormacno 1. 3.1.4.11YD HOMUHAJBHBIN TOK TJIABKOW BCTABKU MPETOXPAHUTEJS MOJKEH

BI)I6I/IpaTI)CH 110 BOSMOKHOCTH HAMMEHBIIINM - 110 PACYETHBIM TOKaM Ka6€JIH NJIN 110 HOMUHaJIbHbIM
TOKaM 9JI. IPpUEMHUKOB.

Cetn 0,4 kB MKC, mposioskerHble BHE KUJIBIX U TTPOU3BOJICTBEHHBIX MIOMETIEHWH, JOJKHBI

OBITH 3aIIUIEHBI TOJIBKO OT TOKOB KOPOTKOTO 3amMbikaruii (ITY D 1. 3.1.10.). 3ammra oT neperpysku
He Tpebyercst. OHAKO, KaK TTOKa3al OIBIT SKCILTyaTallii, 3aBbIIIICHIE TOKA MJIABKOI BCTaBKU Ha
npegoxpanuTensx Kabeseil 0,4 kB BemeT K HECAaHKITMOHUPOBAHHOMY TTOTPEOJIEHUIO 3JI. SHEPTUN
noTpebuTeIeM 1 TIeperpysKe TpaHc(hopMaTopoB. B cOOTBETCTBIY € 3THM pacyeT TOKOB IJIABKIX BCTABOK
npepoxpanutesei Ha kabesssx MKC, orxomsmux ot coopku 0,4 kKB He0OGXO0IMMO ITPOBOAUTH 10 YCIOBHIO
3aIUTHI OT EPETPY3KU.

Bp100p IJIaBKOM BCTABKH IIPEIOXPAHUTES
110 _YCJIOBUIO 3allIUThI OT Neperpy3Ku

1. [Lndg cTaTnyecKoro XapakTepa Harpy3Ku
1.1. OTcTpoiika 0T MaKCUMaJbHOTO TOKA HATPY3KW B aBapUITHOM peKuMe, KOT/la O/[Ha U3

KabeIbHBIX IMHUH TOBPEsKIEHA.

ni. ecm. as.
HOM. = KH X IHClZp.
20e K = 1,1- 1,2 — dna cmamuueckoil nazpysku (Hanpumep, oceeuenue).

1.2. Boibpannas mo nyHkTy 1.1 maaBkast BcTaBKa MOJKHA YIOBJIETBOPSITH YCIOBUIO

HENPEBbIIECHWA JJINTEJIbHO-0IIYCTUMOI'O TOKa HAarpy3KH1 Ha kabeJib

ni. ecm.
HOM.

/

Kao. o o o
< 0,8 X I()_m don. ~ a]lﬂ Ka6efl€u C NOJAUBUHUXITIOP. U PESUHOB0U USOJIAUUEU

ni. ecm.
HOM.

/A

6 . y y
1,0 x Iis. don. - Onst KaGeneti ¢ Gymancroll usonauuell

6. y
596 - Onumenvio 0onycmumbli MoK Hazpy3ku HA KAOeabHYIO JUNUIO

Besmunta atoro Toka npuBenena B [1Y 3 tabsmner 1.3.1. - 1.1.28.
2. [Lna nuKoBON HATPY3KU
OTtcTpoiika OT ITyCKOBBIX TOKOB ¥ TOKOB CAMO3aITyCKa 3J1. IBUTATEei

na. 6cm.
H(;M. = [ / Kn

nep.

20e:

I - nyckosoil mok deuzamensi, onpedeasemviii N0 NACKOPMY, KAMAL02AM ULU USMEPEHUEM

nep.

K - xoagpuyuenm omcmpotiku om moxa nepezpysxu
K =25 - 0na dsueamens ¢ neexum nyckom (t, =2 +3 cex.)

nycK.

K, =15 +2,0 - Ons dsuzameneu ¢ msicenvin nyckom (¢, = 10 cex.)
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3. BoibpanHas 1iaBKasi BCTaBKa J[0JIKHA OBITH TPOBEPEHA Ha TIPEIETbHO OTKII0YAEMBbIil TOK.

Max.

Z K3.

np.
I n;?ei). omxK.
20e: [X* - makcumanvnoii mox K3. 6 mecme ycmanoexu npedoxpanumens
4. 1ns cereit 0,4 kB MKC, 3anuinaembix TosbKo oT K3., corstacuo I[TY 9 11.3.1.9. nomnyckaercs
He ITPOBEPATh YyBCTBUTEIbHOCTD IJIABKOI BCTABKU ITPEIOXPAHUTEJIS, €CJIN KPAaTHOCTD

nji. ecm.

o e 6oaee 300%
Kao.
Idﬂ. don.

Ecuiu rarnoe ycsioBue He cOOTI0aeTcst, TO He0OOXOAMMO TPOBEPUTH UYBCTBUTENLHOCTD ILTABKOM
BcTaBku 1pu 1M KOPOTKOM 3aMbIKaHUK HA KOPITYC WJIH HYJIEBOU 3aIIUTHBIN TPOBOAHUK. [Ipu aToM
noskHa 6bITh OGeciedeHa KpaTHOCTh Toka 1M KOPOTKOro 3aMbIKaHNst K HOMUHAJILHOMY TOKY TLIABKOI
BCTaBKU.

1
]K3. >
ni. ecm. z 3
HOM.

5. ITo ycioBuio corstacoBanust 3anuThl Ha cTopoHe 6-10 kB tpanchopmaTopa ¢ XapakTepucTuKoi
npepoxpanuresieii 0,4 kB 3anperniaercs napaJjiebias paboTa peoxXpaHuTeIeii.

MaxkcuMasbHbII TOK IIJIABKOI BCTaBKU npegoxpanuteseii cbopku 0,4 kB npunumaercs 630 A.

Havanbuuk C3A Epmummkun A H.
Hauanpnuk [ITC Kozmos A.D.
COTJTACOBAHO:

3aM. TJIaBHOTO MHKEHepa

no KJI u o6opynoBanmio 3aparyituenko B./I.

3aM. IJIaBHOTO MHKeHepa
T10 IIPUCOEICHECHUAM ActadbeB A.H.

Beinyck Ne 10 Schneider Electric 35

Ba)KHbIe NYHKTbI AOKYMEHTa MO)KXHO HBIATUNO  CCbIAKE I Ha DHepreTuK.py


https://energeteek.ru/knowledge-base/ntd?ntd-ntd-139=372

36

Schneider Electric Boinyck Ne 10

Ba)KHble NYHKTbl AOKYMEHTa MO)KHO HaTU No CChInKe I Ha JHepreTuK.py


https://energeteek.ru/knowledge-base/ntd?ntd-ntd-139=372

Ilpunosrcenue

Peae 3anurer VIP300

Onucauue
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Onucanue peae VIP300

Pene 3ammTel 0€3 OMOJHUTEJILHOTO UCTOYHHKA NMUTAHUSA

Pesie VIP300 nipegnasHavyeHo il MPUMEHEHUS B paclpeieTuTeTbHbIX ceTaXx. OHO MoKeT
MCTI0JTB30BATHCS JIJIS 3TN THI TOHKAONTUX TPAHC(HOPMATOPOB, BBOIHBIX YCTPOMCTB IIPOMBITIIIEHHBIX
YCTAaHOBOK M OTXOSATINX JIMHUT.

Pesie VIP300 obecrieunBaetr 3amuTy oT MesKAy(GasHbIX KOPOTKUX 3aMBIKAHUH ¥ KOPOTKHUX
3aMbIkaHui Ha 3eMJtio. [ITupoknii BIOOP KPUBBIX OTKIFOUEHIST U OOJIBIIOE YHCJI0 YCTABOK TTO3BOJISTIOT
€T'0 NCII0JIb30BaTh B CAMBIX Pa3HOOOPa3HBIX cxeMax cesleKTBHOM 3amuThl. VIP300 — 570 peJie 3amuThr
6e3 IOTOJHUTEIHBHOIO UCTOYHUKA MUTaHusd. Ero nmuraHue ocyuecTB/sieTcss OT JaTYMKOB TOKA.
JloTIOTHUTETbHBIX NCTOYHMKOB ITUTaHUsT eMy He Tpebyercsi. Pesie BoszelicTByet Ha paciienutesib Mitop.

MdazHaga 3ammra

DaszHad 3aMKTa UMeET /[Be He3aBUCUMBbIE PETyTUPyeMble YCTAaBKU:

- HIZKHSIST yCTaBKa MOKeT OBITh BHIOpaHa ¢ He3aBUCHUMOI UJTH € 3aBUCHMON BBIIEP/KKOI BDEMEHH.
KpuBblie 3aBUCUMOIi BBIZIEP/KKH BpeMeH! cOOTBeTCTBYIOT ctanaapty MIK 255-3. Onu MoryT nMmeThb
CTaHAAPTHYI0 00paTHYIO 3aBUCHMOCTbD, CUJIBHYIO 00paTHYIO 3aBUCHMOCTb U KpaiiHe oOpaTHYIO
3aBUCUMOCTb. HMKHASA ycTaBKa MOKET TaKKe UCI0Ib30BaThCs ¢ KpuBo# RI.

- BEpXH$IS yCTaBKa NMeeT He3aBUCUMYIO BBIZIEPKKY BPEMEHM.

BalllI/ITa OT 3aMbIKaHUII HA 3eMJIIO

PaboTa 3amuThl OT 3aMBIKAHUI Ha 3€MJII0 OCHOBBIBAETCSI Ha M3MEPEHUH OCTATOYHOTO TOKA,
MIPEICTABJISAIONIETO OO0 CyMMY TOKOB BTOPUYHBIX OOMOTOK JaTYNKOB.

Kax u paznas 3amura, 3anura oT 3aMbIKaHUI HA 3eMJTIO IMeeT JIBe He3aBUCUMBbIE PETYJINPOBKU
YCTaBKHU.

Moaesm LL u LH

Pesne VIP300 Boinyckatoresa B AByX Bapuantax: mojesnb VIP300LL u VIP300LH. Onu
OTJIMYAIOTCS JIPYT OT APYTa TIO CJAEAYIONUM TTapaMeTPaM:

- pabounii quarnason (cM. «BeI60p 1aTurKOB 1 paboYmX AUATIA30HOB> )

-y mogesin VIP300LH Ha nepeaHeii manein umeeTcst TabJindka JJist ipeobpasoBaHust yCTaBKU
«k02(h(pUIIEHT ITepepacyeTa BpeMeH!».

JlaTuuku

[lng nocTukeHUd 3a/laHHBIX 9KCIJYTAIlMOHHBIX Moka3aTeaeir peae VIP300 mosxHO
HCIT0JIb30BATHCS CO CAEAYIOMUMEU TpaHchopMaTOpaMu TOKa:

- ¢ marunkamu Crau CRb (st KPY RM6 Boimycka 1998 roza u 6oJiee mo3aHux MOArGUKAIiL);

- ¢ marunkamu Csa u CSb 11 aBToMaTnueckux BoikIodaTesnein Sfset. Y BTopuaHbIX 0OMOTOK
natunkoB Csa u CSb takoe ke konmuuectBo BUTKOB Cra u CRb cooTBeTcTBEeHHO.

- ¢ narunkamu 200/1 1 800/1 nuia anmapaToB Ringmaster.

KOPOMKUX 3aMbIKAHULL
Ynpowennas snexmpuuecxasi | | WU KOPOMKUX 3AMBIKAHUIL
cxema 1,25 10ls > “ HA 3eMI0

—_——— -

S>>~~~

| |
R LT \
<y, L
DO VIP300 N I e
O E E Kpuevie meacoyasnvix
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Onucanue

Pesie VIP300 cMOHTHPOBaHO B KOPITyCe M3 JIMTOTO MOJMKapOoHaTa, KOTOPBIN obecrieunBaer
3aIUTY allapaTa OT BOASHBIX OPBIST U TTBLIIH.

[Tepennssa naHesb 3aKpbITa MPO3PAUYHON KPBINIKOW € YIJIOTHSONIENH MTPOKJIaKoi. Kpbirrka
MOZKET OBITh 3amasiia, YTOOBI BOCIIPETHTD JOCTYI K yCTaBKaM.

YcraBKku BBICTABJISIOTCS C TIOMOIIIBIO TTIOBOPOTHBIX Tepekyouartesieil. Tok (hazHOTo KOPOTKOTO
3aMbIKaHUSI U TOK KOPOTKOTO 3aMbIKaHUs HA 3€MJIIO BBICTABJISIOTCS B amIlepax. ITO O3HAYaeT, YTO
IKaJIa Ha Tiepe/iHel MaHesu 10KHA UMETh TPAJYUPOBKY B COOTBETCTBUU C UCIIOTB3YEMbIM JJATUYMKOM.
I10 feaeTcs ipu cOOpKe armapara MoCPeICTBOM YCTAHOBKH B COOTBETCTBYIONIEE MTOJIOKEHIE «<THKETKI
MIPUMEHSIEMOU MITKAJIbI».

Bce nopcoennnenns ocyecTBISAIOTCS Ha 3a/{HEN TTaHe U ITPU ITOMOIITY 3aKUMOB «(hacTOH»

Nungukanusa

JlBa MHAMKATOpa MOKA3bIBAIOT MPUUMHY OTKJOYeHUS ((pazHoe KOPOTKOe 3aMbIKaHWe WJIN
3aMbIKaHue Ha 3eMJ1i0). OHM 0CTAIOTCS B 3TOM MTOJIOKEHUH TTOCTIe TTPeKpaIeHus MoIaun MTUTaHus Ha
pesie. /IBa cBetonmnona (hasHOro KOPOTKOTO 3aMBIKAHUS M KOPOTKOTO 3aMbIKAHUS HA 3€MJIIO)
MTOKA3bIBAIOT, YTO HIKHEE 3HaYeHNe YCTaBKY ITPEBBITIIEHO 1 TIOTITE] OTCYET BBIIEPKKY BPEMEHU.
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IIpumeHeHue U yCTaBKH

1 2 3 4 5 6 7 8 10
o ¥ I [VIP 300
— : | I> Tonbko DT >>
MaKCUMAbHbINA TOK ‘g:wg%omosm ! VI El . 9
I : Sl d 15 24 6 15 E:,VI,SI
bk L\ o 12 27 4~=>)}20 | or
DT 1 3 3 otkn. }
BLIGOP KPUEBOIA (xIs) (xIs) :
\ |
| f
I
I
b ot -+ - ﬁi
Lo
Lo
a o> — + -+ —l=-—
L
Is 1,21s 1> 10Is > 1
1
C c6poc
MUHUMAaNbHbIA
e or 104 Tonbxo DT
d
UCMbITATENbHBIA Pasbem
K.3. Ha 3emMmJ0 6nokaVAP6
I'Iepe,u,H;l;l naHesnb
11 12 13 14 15 16 17 18 19 20
Buo cnepeou
Maznas 3anura 3au1ma OT 3aMbIKaHUH Ha 3eMJIIO IZ[pyI‘I/I(‘E (I)yHK].II/II/I

1. 3ona ycraBku (hazHol 3a1UThl

2. Inaukatop mpeBbIIeHNs YCTaBKH
3. UHiuKaTop OTKIIOYEHUS OT
dazHoro k.3.

4. Tok ycraBku haznoro k.3. Is

5. Bo16op Tuma KpuBOIi ¢ HUKHEIT
YCTaBKOM

6. Huxnssa ycraBka [>

7. Bolieps:kKa BpeMeHHU /17151 HUKHe
YCTaBKU t>

8. Koappunuent ymuosxenus
(HUKHSIST yCTaBKa)

9. Bepxussa ycraska [>>

10. Boiziepskka BpeMenu /17151 BEpXHei
YCTaBKU t>>

11. 3ona ycTaBKu 3alUTHI OT K.3. HA
3eMJTIO

12. UnpukaTop 1npeBbIIeHus
YCTaBKHU

13. InukaTop OTKJII0YEHU OT K.3 Ha
3eMJIIO

14. Tok ycTaBku K.3. Ha 3emJ10 los
15. Bei6op ThIa KPUBOIL ¢ HUZKHEH
YCTaBKOM

16. Huxnss ycraska [o>

17. Boiziepskka BpeMenu 71t HUKHEN
ycraBku to>

18. KoahpunmenT ymuoxenus
(HVKHSIS yCTaBKa)

19. Bepxussg ycraBka [o>>

20. Boijiep:kka BpeMeHu J1J1sI BEpXHei
yCTaBKU to>>

a. DTUKeTKAa IPUMEHSIEMOI IITKAJIbI

b. Mudopmarus o gatuvke u

paboueM auamasome

c. Copoc uHIKaTOpa

d. MuHIMasIbHbII OTlepaTUBHBII TOK

e. cnibITaTe IbHBIN pagbeM

6s0xaVAP6

f. VIP300LL: kpuBbIe OTKIIOYEHHUS
VIP300LH: tabauna asust

npeoOpasoBaHus yCTaBKY

«k03(PUIUEHT rTepecueTa BpeMeHu»
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Kpusblie OTKJII0OYEHUA

HUXHAS yCTaBka
S|, VI, El, RI

HUXHAS yCTaBKa®
6 j
Eo)

> 7

/!

t>

~O>
b

Is 1,21s 101s I>> Is 1,21s I> I>>
Puc. 1. Yemasxa moxa ¢hasnozo x.3.: nugciuii npedei Puc. 2. Yemaska moka ¢hasiozo x.3.: nuschuil npedei
C 3aBUCUMOTL BLLOEPHCKOUL BPEMEHU C He3ABUCUMOTL BLLOEPICKOLL BPEMEH
¥YcraBku

¥YcraBka ¢a3Holi 3aMUTHI
Homepa Ha KpUBBIX, KOTOPbIE M300pasKeHbI PSIZIOM, 3TO HOMEpa IepekJiodaTesiell yetaBko hasHoi
3alIUThI (CMOTPU CXEMY Ha TIepe/IHel TaHeJIn ).

BricTaBnenue:

- TOK ycTaBku Is (4)

- TUI KPUBOM ¢ HUZKHEN ycTaBKoi [> (5)

¢ 3aBucumoit Boiziep;kkoit Bpemenn: RI, SI, VI, EI
C He3aBUCUMOM BbIJIEP:KKOi1 BpeMeHu: DT

- HIDKHSST ycTaBka [> (6)

JlaHHast ycTaBKa JIefiCTBY€ET TOJIbKO TOT/Ia, KOT/Ia BRIOpaHHast KpUBasi C HUKHEH yCTaBKOW HMeeT
He3aBUCUMYTO BbiziepkKy Bpemetu tumia DT (puc. 2). Bo Bcex ocTaibHbBIX CIydasix, TO eCTh IPH BBIOOPE
mo60it u3 kpusbix SI, VI, EI, RI (puc. 1), HIOBOPOTHBIIT IIepeK/IIoYaTe b 3a0JOKUPOBaH.

- BBIZIEP;KKA BpeMeH ! JIJIsT HusKHel yeraBku t> (7) u (8)

- BepxHsd yctaBka [>> (9)

- BbIJIEpKKa BpEMEHH /it BepxHel yctaBku t>> (10)

¥YcraBka 3anuThl HA 3EMJIIO
[TpunIT TOT 3Ke, 4TO U A5 (ha3HON 3TN THI.
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BricraBnenue:

- TOK yctaBku los (14)

- TUTI KPUBOII ¢ HIDKHEN ycTtaBkoil [0> (15)

¢ 3aBucumoit Boiziep:kkon Bpemenu: RI, SI, VI, EI
C HE3aBUCHUMOM BbIJIEP:KKOI BpeMeHu: DT

- HUKHAS yeraBka [0> (16)

JlanHast ycTaBKa JIefiCTBYET TOJIBKO TOT/IA, KOT/[a BBIOpaHHAast KpUBasi C HUKHEH yCTaBKOI MMeeT
He3aBUCUMYIO BbIIep:KKY BpeMenu Trra DT. Bo Bcex ocTanbHBIX CarydasiX, TO eCTh IIPpU BEIOOPE 110601
u3 kpuBbix SI, VI, EI, RI, moBopoTHbBIN mepekioyaresb 3a06JJ0KMPOBaH.

- BbIJIepKKa BpeMeHH /st HUKHel yctaBku to> (17) u (18)

- BepxHsid yctaBka [o>> (19)

- BbIJIEpKKa BPeMeHM /17151 BepXHeii yeTaBku to>> (20)

Paoora
BepxHsist 1 HUFKHSSL YCTaBKH JeiiCTBYIOT HE3aBHCUMO APYT OT JAPyTa.
Komania Ha OTKJIIOUEeHHE ABJISIeTCs PE3Y/IbTaToM <JIorudeckoro IV » Mexy AByMsl yCTaBKaMU.

MDa3uag 3amura

1. 3ona ycraBku ¢a3HOil 3aIUTHI

Best undopmarius, kacaoniascs (aszHoil 3alUThI, TPYITIUPYETCS B TEMHON 30HE BepXHeE
IIOJIOBUHBI TTePe/THEN TTaHesu.

2. IuiukaTop npeBbllleHUs yCTaBKU

Kora Mmuraet KpacHbIi THAUKATOP, 3TO O3HAYAET, UTO UIET BbIIeP;KKa BpeMeHH HIKHEN yCTaBKI
asnoii 3amuTel. Korza aTo mMeeT MecTo, TO B CJIydae, eCJiv TOK He YMEHbIIIAeTCs, pesie OTKIIOYNTCS.

- IpU KPUBBIX € 3aBUCUMOI1 Bbiziep:kkoil Bpemenu (S, VI, EI) kpacHbliii cBeTO1MO/1 3aropaeTcs,
KOT/Ia TOK TpeBbInaet Oosee ueM B 1,2 pa3a Tok ycraBku Is.

- B cJIy4yae KpUBOii ¢ 3aBUcUMOIl Bbiieps;kkoil Bpemenu (RI) cBeToguon 3aropaercsi, eciu TOK
IIPEBBIIIAET YCTABKY Is.

- B cJlyyae KPUBOU ¢ He3aBUCUMOU Bbiiep:kkoi Bpemenu (DT) cBeTonmnon 3aropaercsd, ecau
IIpeBbIIlIeHa HIKHSS yCTaBKa.

Obpamumecy maxce K pasdeny <KHONKA cOpoca uHouKamop».

3. MuaukaTop OTKIIOYEHUS

OOBIYHO OH YEPHBIN 1 CTAHOBUTCSI JKEJITBIM, YTOOBI TOKA3aTh, YTO (hasHasT 3allluTa OTydnIa
KOMaH Ty Ha oTKJfodeHue. OH ocTaeTcsi B TAKOM COCTOSTHUH, JIasKe eCJId ITUTaHue peJie ITPeKparieHo.

4. Boioop Toka ycraBku Is

JInanasoH TOKOB YCTaBKU 3aBUCHUT OT TUIIA IATYUKA U OT UCIIOJIb3YEMOTO PabOYero [ranasoHa:
IKaJIa MePeKIovaTes JOJKHa COOTBETCTBOBATh MATYMKY U paboueMy AUala3oHy ¢ yKazaTeJem
I'PAJyUPOBKU TIKAJIBL.

Obpamumecv maxdice K 21a6e <6olOOP OAMUUKOE U PAOOUUX OUANASOHOB>.

5. Boi6op Tuna KpuBoO# ¢ HHJKHEH yCTaBKOi

DT: nezaBucumasi BoijiepkKa

SI: o6paTHO3aBUCHMAasT BBIJIEPIKKA

VI: ouenb 06paTHO3aBUCUMAst BBIIEPIKKA

EI: xpaiitie 0OpaTHO3aBUCHMAst BBIIEPIKKA

RI: cienmduueckas kpuBas

Off (0TKJL.): HIZKHSIST yCTaBKa OTKJIIOYEHA

6. Boioop Hu:kHeit ycraBku 1>

YcraBka gBisieTcst KpaTHOM K TOKY ycTaBku. OHa /eiicTBUTEIbHA TOJIBKO [IJIS YCTABOK C
He3aBUCHUMOI BbIZIEPIKKOI BpeMeHn (Tiepekstiouatesib 5 yeranonsien Ha DT). Eciii kpuast oTKIioueHust
BbIOpaHa ¢ 3aBUCUMON BBIIEPKKOI BpeMeHn (mepeksiouaTesb 5 yeranosiaern Ha RI, SI, VI, EI), to
IIePEeKJII0YaTe b He IeHCTBYeT.
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7. BoicTaBieHue BblJIep:KKU BpEeMEHH /ISl HUKHeH ycTaBKH t>

Ecau xpuBas oTKII04eHNST UMeeT He3aBUCUMYIO BbiZiep:kKy BpeMenn (DT), To nipu momortn
HepeKJIoYaTes sl BBICTABJISIETCS BbIIEPKKA BDeMEHN HUKHEH YCTaBKU.

Ecuiu kpuBast OTK/II09€eHUs BhiOpaHa ¢ 3aBucuMOil Boiep:kkoil Bpemenu (tumna RI, SI, VI, ET),
oTobpakaemast BeIMYnHA PEICTABIISIET COOO0I BPEMsI OTKJIIOUEHNSsT I7Is1 (ha3HOTO TOKA, TPEBBIIIAIOIIETO
B 10 pa3 Tok ycTaBKH.

8. Koa(dpunueHt yMHOKeHUsI BbIIEP:KKH BPEMEHH JIJIs1 HUKHEeH yCTaBKH

B nosioskenun x 10 Bbiziep:kka BpeMeHH, BbICTaBJIEHHAs Ha TTepekJiiovareie 7, ymHoxaetcst Ha 10.

9. BoicraBnenue BepxHeii ycraBku I>>

BepxHsist ycraBKa BBIOMpPAETCst KPaTHOM TOKY YCTaBKH.

B nostosxenun off (0TKJI.) BepXHsIst ycTaBKa OTKJIIOUEHA.

10. BoicTaBieHHe BblJiep>KKH BpeMeHHU /IJIs1 BepXHel ycraBku t>>

Boiiep:kka BpeMeHM BBICTABIISIETCS HETIOCPEICTBEHHO B CEKYH/IaX.

3amnTa OT 3aMbIKaHUIl Ha 3eMJIIO

[TpuHIIMT BRICTABIEHNS TAKOH JKe, KaK ¥ s (ha3HOM Al THI.

11. 3oHa ycTaBKH 3alIUTHI OT 3aMbIKAHHIl Ha 3€MJIIO

Bce ycraBku 3a1IMTBI OT 3aMBIKAHUI HA 3¢ MJTIO TPYIIITAPYETCS B TEMHOUN 30HE HUKHE TOJIOBUHDI
nepeiHei maHeJsu.

12. UnaukaTop npeBbllleHNs YCTaBKU

Korpa sToT mHAMKATOpP MUTAET, 3TO O3HAYAET, UTO UET BbIJIEP;KKA BPeMEeHU HIKHEN YCTaBKA
3aIUTHI OT 3aMBIKAHUI Ha 3eMT10. Kora aTo mMeeT MecTo, TO B CIydae, eCjii TOK He yMEeHbIIaeTcs,
peJie OTKITIOUNTCS.

- IPU KPUBBIX ¢ 3aBUCUMOT Bbiziepkkoii Bpemenn (S1, VI, EI) cBetoamon 3aropaeTtcst, Korma TOK
npesbiinaer 6osee yeM B 1,2 pasa Tok ycraBku 1os.

- B cJIyyae KpUBOW ¢ 3aBUCUMO BbiZiep:KKOi BpeMeHu (RI) cBeToauos 3aropaetcs, eciu TOK
npeBbIlaeT ycraBky los.

- B cJlyyae KpUBOU ¢ He3aBucuMoil Bbiiepskkoll Bpemenu (DT) cBeTonunon 3aropaetcs, eciau
IIPEBBITIIeHA HIDKHSS yCTaBKa.

B sviweyrasannvix cayuaes ceemoduod 3azopaemcs monvko mozda, Kozoa (asuvlii mox
npesvluLaem MUHUMAILHBIL ONePpamueHblll Mox.

Obpamumecy maxce Kk pasdeny <KHONKA cOPoca UHOUKamop ».

13. UHauKaTop OTKIIOYEHUS

OOBIYHO OH YEPHBI U CTAHOBUTCS JKEJITHIM, 4TOOBI TIOKA3aTh, YTO 3alMTa OT 3aMbIKaHUI Ha
3eMJTIO TTOJTYIrJIa KOMaHy Ha OTKIoYerre. OH ocTaeTcsd B TAKOM COCTOSHUH, [IasKe eCITU TUTaHue pesie
ITPEeKpaIeHo.

14. Bei6op TOKa ycrasku los

IDTO MAaKCUMAJbHBIN OCTATOYHBINA TOK, KOTOPBIM MOXKET TMPOTEKATh B CETH, HEe BBI3bIBAS
cpabaThIBaHS 3AIUTHL.

JlnammasoH TOKOB ycTaBKy [0S 3aBUCHT OT THIIA IaTYMKA U OT HCIIOJIB3yeMOTO pabodero Auana3oHa:
IKaJIa MepeKIovaTess JOJKHa COOTBETCTBOBATh AaTYMKY U pabodeMy AHAIia3oHy ¢ yKasaTejaem
IPAyUPOBKU TITKAJIBL.

Obpamumecy maxce K enage <6blO0p 0amuuxos u padouux OUana3oHoss.

15. BbiOop THIIa KPUBOIi ¢ HUKHEH YCTaBKOI

DT: nezaBucumas BbiiepKKa

SI: o6paTHO3aBHCHMAasT BBIJEP/KKA

VI: oueHb 06paTHO3aBUCHMasT BBIIEPIKKA

EI: xpaiitie 06paTHO3aBUCHMast BBIIEPIKKA

RI: cnenndpuaeckast kpuBas

Off (OTKIL.): HUKHSIST yCTaBKa OTKJIIOY€EHA
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16. Bei6op HmskHeil ycraBku [o>

ITa yCTaBKa SBJISIeTCS KPaTHON K TOKY ycTaBku. OHa /elicTBUTEIbHA TOJIBKO JIJIsI YCTABOK C
He3aBUCHUMON BbIJIEPKKOI BpeMeH (Tiepeksiiouatesib 5 yeranonsien Ha DT). Eciiv kpuBast oTkIiouenust
BBIOpAHa C 3aBUCUMOI BBIZIEP/KKOI BpeMenu (Tiepekodaresb 15 ycranosien va DT).

Eciu KpuBast OTKJIIOYeHUsT BhIOpaHa ¢ 3aBUCUMON BBIZIEP/KKOIN BpeMeHn (mepeksiiodareb 15
ycranosiet Ha RI, ST, VI, EI), To nepeksioyaTess He eiicTByeT.

17. BoicTaBiieHHe BbIZIep:KKY BpeMeHH /11 HU>KHel ycTaBku to>

Ecau xpuBas oTKII04eHNS UMeeT He3aBUCUMYIO BbiZiep:kKYy BpeMenn (DT), To nipu momorn
HepeKJIoYaTe sl BBICTABJISIETCS BbIIEP/KKA BDEMEHN HUKHEH YCTaBKU.

Ecuii kpuBast OTK/I04€eHus BhiOpaHa ¢ 3aBucuMoii Boiep:kkoil Bpemenu (tumna RI, SI, VI, ET),
oToOpakaemast BeIMYnHa [PEICTaBIISIET COOO0 BPEMsI OTKJIIOUEHNS JI7Ist (ha3HOTO TOKA, TPEBBIIIAIOIIETO
B 10 pa3 Tok ycTaBKH.

18. KoadpunueHt yMHOKeHUS BbIIEP>KKH BpeMEHH /sl HIJKHell yCTaBKU

B nonosxennu x 10 BbiziepskKa BpeMeHU, BbICTaB/IeHHAs Ha riepeksrovaresie 17, ymaoskaercst Ha 10.

19. BoicraBienue BepxHeii ycraBku lo>>

BepxHsist ycraBKa BBIOMpPaeTcst KpaTHO# TOKY ycTaBku [os.

B nostoskenun off (0TKJIL.) BepXHsist ycTaBKa OTKJIIOUYEHA.

2(0. BoicTraBieHue BbIIEPKKH BpeMEHH /ISl BepXHell ycTaBku to>>

Boiziep:kka BpeMeHM BBICTABIISIETCS HETIOCPEICTBEHHO B CEKYH/IaX.

Hpyrue GpyHKIum

a. ITUKeTKa MPUMEHSIEMON IKaJIbI

ITUKeTKa MPUMeHsIeMOl 1mKaibl MoHTUpyercs Ha pesie VIP300 Bo BpeMs ero cOOpKM Ha
aBTOMATHYECKOM BBIKJIIOUYaTese. ITUKETKA TPUMEHSIEMOI TIKAJIbl TOKA YCTaBKYU (DA3HOU 3alUThI 1
TOKA YCTaBKH 3aITUTHI OT 3aMbIKaHUI Ha 3emyi0. OH BCTaBJSETCS CBEPXY 32 MPO3PAUHYIO YaCTh
repeiHeil maHeJIu.

Kaxxmoe peste VIP300 rmoctaBisgeTcst ¢ KOMIJIEKTOM yKa3aTesield. Y CTaHOBUTE 3TOT yKa3aTelb,
KOTOPbIIi COOTBETCTBYET:

- TUITY TPUMEHSIEMOTO JIATUNKA;

- mozesin pesie VIP3000;

- HCTIOJIb3YeMOMY paboueMy THAIa3oHy.

Kaskmast sTMKeTKa IPUMEHSIEMOT TITKAJIbI COOTBETCTBYET OIpeie/ieHHOMY AaTyrKy. Ha obenx ee
CTOPOHAX HaTleyaTaHbl JAHHBIE [T KAKIOTO W3 JIBYX AUana3oHoB. [loaToMy eciii B TeueHne cpoka
HKCILTyaTalliuy yCTaHOBKH Auarna3oH pese VIP300 Gyaet nusMeHeH, To MOKHO Oy/IET ee IepeBEPHY Th

Obpamumecv maxce k znase «Coopka».

b. Yka3aHue naTuvka u quana3oHa

Tekct HarreyaTan Ha ATUKETKE TTPUMeEHIeMOi mKasibl. Kora asTukeTka BcTaBieHa B KapMaH, TO
TEKCT 3aKPbIT HEIIPO3PAYHOI 30HOU U TIOJIb30BaTEJIb €70 He BUJIUT.

c. Knonka copoca unaukartopa

JlocTyTr K KHOTIKe BO3MO>KEH TOJIBKO TOT I, KOT/Ia TIPO3pavHast KPbIITKa 3akpbiTa. [Ipn HakaTim
KHOITKY OCYTIECTBIISIOTCS IBA I€HCTBUS:

I[Tpoucxoaut cOpoc (YEpPHBIH IIBET ) ABYX MHANKATOPOB (hasHOTO KOPOTKOTO 3aMBIKAHST Ha 3€MJTIO.
[TocJie ipekparteHst oauy MATaHUs Ha peJie COPOC MHANKATOPOB MOKET OBITh OCYIIIECTBIICH B TEUEHIE
npuMepHo 48 yacos. 1o ncredeHnn 5TOro CpoKa MHANKATOPHI MOKHO BHOBb YCTAHOBUTD B UCXO/THOE
MOJIOKEHME TTOCJIE TIOAKIII0UEeHUS UCTTBITaTeThHOTO padbema VAPG;

3aroparoTcs /iBa KPACHBIX CBeTOMO/IA (TTPUMEPHO Ha 3 CEKYHIBI ). ITO CBUIETEBCTBYET O TOM, UTO:

-peJie HaXOAUTCS MO/ HanpsiKeHueM. VIHamKaTop 3aropaeTcst, KOTIa TOK MPEBBITIAET 3HAYEHE
MUHUMAJIBHOTO OTIEPATUBHOTO TOKA,;

- pe3yJIbTaThl CAMOTECTUPOBAHUS MOJOKUTENbHBI. ECM 0IHO M3 3TUX ABYX yCJIOBUI He
BBITIOJIHEHO, TO MHAMKATOPHI He 3aTOPAIOTCS. ITY (DYHKIIMIO MOKHO UCTIOJB30BATh JIJIsI TECTUPOBAHUS
6a30BOTO pee.
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JinueBas CTOpoHa

060poTHas CTOpoHa

[aTymKm:
CRb 51007004F0
VIP300LL range: x 1

75 250
62 31p 281

(A)

[aTymkm:
CRb 51007004F0
VIP300LL range: x 4

Is
525890 700
450 800
375 900
300 1000
250 4p50 1125
(A)

onepaTuBHbIi
¢dasHbIf TOK: 62 A

los

onepaTtuBHbIA
cdasHbIVi TOK: 250 A

los

IMmuKemxa npuMensieMou WKaivl Ycemanoexa smuxkemxu npumensemous wxanvt

d. MuHuMaJIbHBIH ONepaTUBHBINA TOK

MuHUMaIbHBII OITepaTUBHBII TOK — 9TO (Da3HbIi TOK, HEOOXOAMMBII JJIs1 IUTAHKU PeJie U JJIs
HOZIIEPsKAHMS €ro B pabodyeM coctostHni. ETo 3HaueHne HalleyaTaHo Ha KaskI0i STHKETKe IIPUMEHSIEMOi
nrkasibl. Besimunna, ykazanHas Ha 9STUKeTKe ITPUMeHsIeMO TIKaJIbl, 03HAYaeT JeHCTBUTEIbHOE 3HAaUeHHe
0/IHO(HA3HOTO MUHMUMAJIbHOTO OTTePAaTUBHOTO TOKa. MUHUMAJIbHBIN OTIEPATUBHBIN TOK BCET/Ia SIBJISIETCS
TOKOM CaMOU HUKHEU yCTaBKU.

IIpumeuanue, kacaioueecs MUHUMATLHOZ0 Onepamusnozo moka: peae VIP300 ne cpabamvieaem
HUJMCe YPOBHS MUHUMATLLHOZ0 ONEpamusnoz0 moka. B pesyivmame, ecau ycmasxu 3auumol om
SAMBIKAHULL HA 3eMII0 3A0AHbL HUNCE 3HAYEHUS MUHUMALLHOZ0 onepamusiozo moka. Onu cmanym
PadbouUMU MOILKO 6 MOM CyUae, eciu Qasnvlil MoK 6blle ULU PABEH MUHUMATILHOMY ONEPAMUBHOMY
Moxy.

e. UcnbiraTenpubiii pazbem 010ka VAP6

VcnpITaTeIbHBIN pa3beM IpeHasHaueH UCKII0YUTENbHO I nojcoeanHenns Oaoka VAPG,
KOTOPBIi UCIIOJIB3YETCsI IS IIPOBEIEHsT OBICTPOTO YIIPOIEHHOTO TECTHPOBAHNS peJie. DTy OIePaIinio
MO’KHO BBITTOJIHUTD TIpH pabote pedie, Tak kak VAP6 n VIP300 mo3BoJISIOT OCYIIECTBIISITh TECTHPOBAHNE
C 3aITPETOM OTKJIIOYEHUST aBTOMATUYECKOTO BBIKJTIOUATEIS.

Ob6pamumecv maxice x 2nase «Tecmuposanue pene VIP300 u npumenenue 6ioxa VAP6».

Tecmuposanue peae VIP300 npu nomowu 610xa VAP6
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Bb100p JaTYNKOB 1 pa0OYMX AHATIA30HOB

IIpuHiun BeIGOpa

Boibepure raTunk u quamason nojakatoderus peie VIP300 B cooTBeTCTBIM ¢ HYKHBIM PaOOYrM
nurarnasoHoM. Vcrmosbayiite TabInIbI, TPUBEIEHHbBIE HIKE.

JlaTuuku

Pesie VIP300 mpumensieTcst co crenuanbHbiMu gaTankamu. COopKa pesie/maTynk A0JKHA
IIPUMEHSITHCS B KOMILIEKCE, UTOOBI 06€CTIeYrTh COOTBETCTBHE TAaKUM PabOUM ITapaMeTpam, Kak:

-paboTa BO BCeM JMara3oHe

- BpeMs1 cpabaThIBaHUST

- TOYHOCTD

- PESKUM MTPOTEKAHUST TOKA KOPOTKOTO 3aMbIKAHMSI.

Bce Tpu maturka 10CKHB OBITH 00SI3aTETHHO OTHOTUITHBIMU.

JaTunku ansg VIP300LL:

-CRa200/151007003F0 (1)

-CRb 1250/1 51007004F0 (1)

JaTunku ang VIP300LH:

- Ringmaster 200 / 1 4509996 A0

- Ringmaster 800 / 1 4509169A0

(1) Zlnss KPY RM6 svinycka 1998 200a u 6onee no3onux moouguxauyuil.

JInana3on

Pene VIP300 comep:xut BXxoHbIe TpaHC(OPMATOPHI, UMEIOITHE TPOMEKYTOUHOE OTBETBJIEHUE
COOTBETCTBYET HOMUHAJTY € OIIPEIEIEHHBIM PaOOUMM AUATIA30HOM.

Juanasonst mogeau VIP300LL: Juanasonsl mogeau VIP300LH:
-X1 - X1
- X4 - X4

Pa6ouune nquanaszonnl mogeau VI300LL

Javanazon x1

CRa

avahazon x4

62,5

1
1
|
1
1
|
1 8
iavanagorix1 [
1
1
|
1
1
|
1
1
|

| 20l
avanason x4 [N N
] i

I

|

I

I

CRb

T
1
1
1
|

al
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
| 1 ! |

T
1
1
1
|
i
I
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
|

10 20 30 60 100 200 300 600 1k 2k 3k 6k 10k 20k Awmnepbl

Pa6oune nuanazonsl moaeau VI300LH

JlManasoH ycTaBoK
T T R A R OlIePATUBHOTO TOKa Is
I I I I I I I I I I I I I I o
. e e e T R T E T 1 CeJIeKTUBHBIIH
Ringmaster200/1 | v " Ty T T o 11T e b1 Gounii
I I
; | awshasone | [SSSINSSSNICSSSY T " B ; ! ! padbounn
i i i i i i i i i i i i i i i i JIanason
T T T A
I I I I I I I I I I I I I I I I
I I I I I I I I I I I I I I I I
1 1 1 1 180 1 1 1 400 1 1 1 1 I 8k : : :
I I I I Manasol T T
Ringmaster800/1 | 1 1 1 peeete B 160‘; L — S ‘ el st 0annozo pabouerizo
boobh peeeos SN ouanazona nugicHsis uacm
I I
L e OUanasona moxkosvLxX yycmasoxk
R S S NS SRS R SRS SN S SRS A SR N S B npeocmaesLiem MuHUMALLHbLE

10 20 30 60 100 200 300 600 1k 2k 3k 6k 10k 20k Awmneps onepamueHbtﬁmOerﬂe.
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CxeMa MoAKII0OUYEHUS

IMoakmoyenue k Auanazony x 1 (wm x 2)

O

1 P2

IS

VIP300LL (VIP300LH)

x1 (x2)

P1

0

~—I-

x1 (x2)

— | B

x1 x2)

— | B

IToaxnouenue

IIPOM3BOIUTCS Ha 3aIHEN
maneau VIP300.

IMoakmoyenue npu
MOMOIIY 3a’KUMOB
«acron»

CrangapTHOE MOIKII0Ue e
pesie VIP300
OCYIIIECTBJISIETCS TTPU

TIOMOIIIH 325KUMOB «(hbaCTOH»
pasmepom 6,35 MM.

P2 x4
lo
2 x1 (x2)

0B

¥ ¥ Ai 7MITOP+ -

IloakmouyeHue K qUana3oHy X 4

VIP300LL (VIP300LH)

IS

x1 (x2)

x4 I I 13
P1
St 6 x1 (x2)
5 x4 L2
P1 s1 P2 82 |
C) 8 x1 (x2)
S2

P2
1 x4 lo
2 x1 (x2)

(@)

0B

\7 ¥ Al 7MITOP+ -
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MoHTtax

Broipes
| 161 +0,5mm Al
.
130+ 0,5 Mm
Pesie VIP300 MoHTUPYETCS 3aI10JTATIO B
MPSIMOYTOJILHOM BBIPE3e, C/IeJTAHHOM B METAJLIIMYeCKOM
HaHe/u TOJNIMHON He 6oJiee 3 MM.
pacceepsinBaHne Bbipe3a
Momnraxk

Bcerasbre VIP300 B BbIpe3 1 TpaBUJIbHO YCTAHOBUTE 2 HUKHUE NITTUIbKY Kopityca (E) Ha kpato
BbIPE3a B METAJIJTNIECKON MTaHeJH.

3argauTe BUHTHI (V) B IBYX MOHTa)KHBIX OTBEPCTHSIX, IOCTYTI K KOTOPBIM OCYIIECTBIISIETCS Yepe3
HepeIHION0 TIaHe b ITOCJe CHATHUS ITPO3PAuYHON KPBITIKH.

3awenky MoHCHO NPUBeCML 8 BePMUKAILHOE NOLONCEHUE, 0CIAOUB KancOviil us sunmos (V), neped
UX 3AMANCKOU.

OtBepcrue (P) MOXHO UCIOJIB30BATh /IJIsI TePMETU3AIMN pesie TIOCe YCTAaHOBKU 3TUKETKU
IIPUMEHSEMO 1IIKaJIbI ¥ TI0CJIe BbICTABJIEHUS YCTABOK.

M

YcraHoBKa 3THKETKHU HpHMeHHCMOﬁ IMKAJIbI

3a/BUHbTE 3TUKETKY IIPUMEHSIEMON TITKAJbI 32 IPO3PAYHYTO
YacTh [epeiHel aHe .

Oo6parurech K pasaeny «BblOOp 3THKETKH IMPUMEHSeMOi
HIKAJIbI» .

Yo6eaurech, uto nHGOPMAIUs, COAEPKAIIAICS B BEpXHEl
yacTu aTukeTkr (M), COOTBETCTBYET:

- UCIIOJIb3YEeMOMY JIaTYUKY (JIaTUUK )

- mozesn VIP300

BBIOPAHHOMY JIMAITa30Hy (JIHAa3oH )

Korna sTukeTka ycTaHoBIeHa, 3Ty WH(MOPMAITUIO He BUTHO.

Y6enurech, 4TO ITUKETKA JOIILIA IO CAMOTO Kpast KapMaHa.

N3Bieuynb sTMKEeTKY MOKHO Yepe3 OTBEPCTHE B BEPXHEH 4acTu
MOMOTIIO, €CJTM 3TO HEOOXOAMMO, KOHUMKA KapaHaala Win
OTBEPTKH.
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Bb100p 3THKETKH MPUMEHSIEMOM HIKAJBI

ona VIP30OLL ¢ patunkammn CRa

ona VIP30OLL ¢ patumkammn CRb

nvueBasi CTOpoHa

060poTHasi CTOPOHA

D,aTHVIKVrO IAATYMK:
CRa 51007003F0 CRa 51007003F0
JwnanasoH ranasoH
VIP300LL: x 1 VIIFgoou_: x4
2124 28 84 % 112
18 32 70 o8
15 36 60 144
12 40 4840 18360
10 55 45 200
50
(A) (A)

MWHUMabHbIA
onepaTuBHbINA
c¢asHbIVi TOK: 10 A

I oS I (013 16
12 32 64
8, 16 24 80
6 20 16 100
4 25 8 120
2 30 4 140
1 35 160
40 (A
(A)

MUHMMaJbHBIN
onepaTtuBHbIA
¢dasHbI Tok: 40 A

amanasoH x 1

onanasoH x 4

nvuesasi CTOpoHa

060poTHaa CTOpoHa

DaTynK: AaTyuK:
CRb 51007004F0 CRb 51007004F0
JuvanasoH JAvana3oH
VIP300LL: x 1 VIP300LL: x 4
131150 175 505 600 700
112 200 450 800
94 225 375 900
756 5 250 300 1000
281
312 28 250 o5 1125
(A) (A)
] bIA

onepaTuBHbIA
¢daszHbI TOK: 63 A

5070 100 200390 400
37. 125 150 500
25 156 100 625
12.5 187 50 750
6.3 218
250 25 41000875
(A) (A)

onepaTtuBHbIA
¢dasHbI Tok: 250A

amanasoH x 1

onanasoH X 4

ana VIP300LH ¢ patymnkamm 200/1 RMR

ana VIP300OLH ¢ patymkammn 800/1 RMR

NuueBasi CTOpoHa

06opoTHas CTOpoHa

AaTYUK: AaTHUK:
200/1: 4509996A0 200/1: 4509996A0
Jvana3oH JunanazoH
VIP300LH: x 2 VIP300LH: x 4
42 %8 56 84 % 112
36 64 72 128
30 72 60 144
24 0 48 160
20" 450 90 40 5 180
(A) (A)

nuueBasi CTOpoHa

06opoTHas CTOpoHa

MWUHUMaJbHbI
onepaTuBHbIN
daszHbIli TOK: 20 A

MUHUMabHbIA
onepaTUBHbIN
¢dasHbI TOK: 40 A

los los
16 24 32 3248 64
12 40 24 80
8 50 16 100
4 60 8 120
2 g0 70 4 40 140
(A) (A)

/ILaT‘-MKZO AaTymnk:
800/1 4509169A0 800/1 4509169A0
JvnanasoH [nanasoH
VIP300LH: x 2 \I/§OOLH:X4
Is
168 192 224 336 384 448
144 256 288 512
120 288 240 576
96 320 192 640
80 4o 360 16050 720
(A) (A)
MUt i HbIV

onepaTuBHbIN
¢dasHbIfi Tok: 80 A

64 96 128 128192 256
48 160 9% 320
32 200 64 400
16 240 2 480

8 350 280 16 40 560

(A) (A)

ananasoH x 2

ovanasoH x 4

lonepaTUBHbINA
[pa3HbI Tok: 160 A

ananasoH x 2

amanasoH x 4
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KpuBbie OTKIIOYECHUSI C 3aBUCUMOI BbIIEP:KKOIl BpeMeHU

B aT0i1 T71aBe KPUBbIE TIOKA3bIBAIOT BPeMsI OTKJIIOUEHNUS 10 HUKHUM YCTaBKaM C 3aBUCHMON
BBIJIEP’KKOH BpEeMEHM /1711 yeTaBoOK ¢ 16-KpaTHOI BBIIEP:KKOM BpeMenn t> (uam to>>)

Kpusble haznoii 31U Thl 1 KPUBBIE 3AIUTHI OT 3aMbIKAHUH HA 3eMJTIO OTUHAKOBHI.

[Indpo cripaBa OT KPUBBIX O3HAYATOT MOJTOKEHE ITePEKITIoUaTesIst BbIIEPKKI BpeMeH! t> (1 to>>)
(ecsm mHOKUTEID 1TKAITBI X 1 /%10 crout B mososkennnx 10, yMHOKbTe YKazaHHYIO BbiZIepsKKY Ha 10).
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TexHnuyeckue xapaKTepUCTHKU

Mdaznas 3amura ToyHOCTB CMm. npumevyaHus
Hwxnsist yeraBka [> +5%um0/+2 A 1
Briiep:xka BpeMenu /1711 HUKHEH yCTaBKy t>
HesaBucumas Bbliep;kKKa BpeMeH! + 2 % nnn + 20 mc 2,8
3aBucuMas Bbljiep;KKa BpeMeHU Kmace 5 2,8
B COOTBETCTBUM
c MOK 60255-3
nsn 0/+20 mc
Bepxwsist ycraBka [>> +5%
Broiiepskka BpeMeHu /it BepxHel ycTaBku t>>  + 2 % uan + 20 mc 2
% cpabaThIBaHMsT 95 %
Bpewmsa BoccranoBienusa 17 mc
3amura oT 3aMbIKaHHIi Ha 3€MJTIO ToyHOCTB Cm. npumevyaHus
Hwsknsist ycraBka [> +5%umm 0/+2 A 3,4,5
Briiep:xka BpeMeHu /171 HUKHEH yCTaBKH t>
HesaBucumas Bbliep;KKa BpeMeH! + 2 % nnn + 20 mc 2,8
3aBucHUMast BbIZIEP;KKA BpeEMEHU Kmace 5 2,5,8
B COOTBETCTBUM
c MOK 60255-3
nsn 0/+20 mc
Bepxwsist ycraBka [>> +5%
Boinepskka BpeMeHU /i BepXHel yeTaBku t>>  + 2 % nium + 20 Mc 2,8
% cpabaThIBaHUsT 95 %
Bpewms BocctanoBienus 20 mc
O6mue XapaKTepUCTUKH 3unauenue
Tok cTabMIBbHON TEPMUYECKON CTOUKOCTH 240 A C matunkom CRa
1500 A C patunkom CRb
240 A C matynkom RMR 200/1
960 A C matunkom RMR 800/1
Tox Tepmuyeckoii cToiikocTu B Tedenue 1 ¢ 25kA/1c C narunkamu CRa,
CRb, RMR 800/1
25kA/1c C natynkom RMR 200/1
B IMATTa30HE X 2
20kA/1c C matumkom RMR 200/1

B Manas3one X 4
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MunuMabHBIN ONlepaTUBHBIA TOK

Juanazon J3Hauenue CM. npumMevaHus

VIP300LL + natyux CRa x1 10 A 7

X4 40 A
VIP300LL + natunk CRb x1 62 A

X4 250 A
VIP300LH + gatynk RMR 200/1 x1 20A

X2 40 A
VIP300LH + gatunk RMR 800/1 x1 80 A

X2 160 A
Kaumatuuyeckas ycTOHYHMBOCTD Crangapt HopmaTtussi
PaboTa nmpu HU3KOI TemIiepaTtype M3K 60068-2-1 -25C, 164
XpaHeHue ITpU HU3KOM TeMIiepaType MoK 60068-2-1 -40 C, 96 4
Pabora 1pu BBICOKOII TemIieparype MOK 60068-2-2 +70C, 164
XpaHeHue pu BBICOKOH TemMIieparype MOK 60068-2-2 +85C,96 u

BbICprIe N3MEHEHUA TEMIIEPATYPbI

Pabora B yCIOBUSIX BJIasKHOI sKapbl

MOSK 60068-2-14

MOK 60068-2-3

Ot -25C o +70 C,

5 UKJI0B

56 nueii,

93 % OTH. BJIAXKHOCTU

Congnoii TymMaH M3K 60068-2-52 HopmaTtussr 1
MexaHnuyeckasi CTOUKOCTb Crangapt HopmaTtussi
Bubponarpysku M39K 60255-21-1 Kunacc 2

Y naporpoyHocTh MOK 60255-21-2 Knacc 2
CelicMOCTONKOCTD MOK 60255-21-3 Kiacc 2

Crenenb 3anUTH KOPITyCa

MOK 60529

[P54 (kpbiiiika 3aKpbiTa)

OruecToiKOCTb MOK 60695-2-1 650 C
JJEKTPONPOYHOCTh U CONPOTHBIICHHE Crangapr Hopmatussi

UBO0JISIHH

YpoBeHb U30JISIUN JaTUNKA MOK 60255-5 2 kB neticts., 50 I'ty, 1 mun
WcribiTanye UMITy JIbCHBIM M3K 60255-5 5 kB, npumeuanue 6

Hanpspkeruem 1,2 /50 Mkc

1 MT1;3aryxaromnias KojebareabHas BOJIHA

OzuHOYHBIE BBIOPOCHI
1,2/50 (8 — 20 Mkc) rubpuHas BOJTHA

DJIEKTPOCTATUIECKII Pas3PsI/l

9ﬂeKTp0MaFHHTHO€ T10JI€ BBICOKOM YaCTOThI

MOK 60255-22-1

M3K 60255-22-4
M3OK 61000-4-5

MOK 60255-22-2

MOK 60255-22-3

MOK 50082-2

MOK 50082-2

2,5 kB, cm. mpumeuarue 6,
1 kB 1M

4 kB cMm u 1im

2 kB, 42 oma,

CM. puMevanue 6

8 kB B BO31IYyXE,

6 kB Ha KoHTaKTE

30 B/wm,

He MOy JIMPOBAaHHOE,

27 — 1000 MTI'1g

10 B/m, ammiut Mmoay..,

80 — 1000 MI't

10 B/m, mmryibCH.
Moy, 900 M1
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IIpumevanus

1. Ykasannoe 3nauenue jgano 1 VIP300, muraemoro Tpexdasubiv TokoM. /1 paboThl Ha
o/iHO(a3HOM TOKe TOuHOCTh cocTaBJsieT 10 % wau 0/+4 A. Ilpu HUKHe# ycTaBKe 9TO He OKa3bIBaeT
CYIIECTBEHHOTO BIIMSIHIS Ha paboTy pesie. OHAKO 9TO MOKET BJIHMSITh Ha TECTUPOBAHNE TOKA IMOTNUTKH,
MIPOBOIMMOTO B OTHO(Aa3HOM PEKUME.

2. TouHOCTH yKa3aHa /IJisi KOPOTKOTO 3aMbIKaHUs, KOTopoe mnpoucxoauT, korgaa VIP300 ysxe
3aIUTHIBAETCS TOKOM C aBTOMAaTUYECKOTO BbIKTIOUaTess. TOUYHOCTD YKa3aHa JIJisl CMHYCOMIJIbHOTO TOKA.
B ciydae BKTIOUeHMs ITPU HATMYHUH KOPOTKOTO 3aMbIKAHISI BpEMsI OTKJIIOUEHIST MOKET OBITh YBETMUYEHO:

+ 30 mc mipu 1,5 Is

+20mcot 2 Isno 10 Is

+ 10 Mmc cBbre 10 Is

3. O6BIYHO MATIA30HBI TOYHOCTH BBIZIEPKEK BPEMEHH M YCTABOK 3aIIATHI OT KOPOTKUX 3aMbIKAHUIA
Ha 3eMJIf0 yKa3biBaioTcst, Korga VIP300 sanuThiBaeTcss TOKOM, KOTOPbBINA OOJIbIEe UM PaBeH
MUHUMAJIBHOMY OllePaTUBHOMY TOKY. [I09TOMY TOUHOCTDH M3MepeHns yCTaBKU 3alIUThI OT KOPOTKUX
3aMbIKaHUI Ha 3eMJIIO ITPU OIHO(A3HOM ITUTAHUY He3HAUUTEIbHA, €CJIN YCTaBKa HUKe MUHUMAJbHOTO
OTIEPaTUBHOTO TOKA.

4. Ykazannoe 3nauenue gano a1 VIP300, mutaemoro tpexdasabiM TokoM. /L1t oHodazHoTo
TeCTUPOBAHUSI TOUHOCTD cocTanJsieT + 10 % nin 0/+4 A. Ilpu HIKHEl yeTaBKe 9TO MOKET CYIUTHCS,
KOT/Ia 3allI1Ta OT 3aMbIKAaHU I Ha 3eMJII0 TECTUPYETCS 10/ 0THO(PA3HBIM ITUTAHUEM U TTPU OTCYTCTBUU
MUATAHUS OT APYTUX (as.

5. I1pu puBeieHHBIX HIKEe KOHKPETHBIX YCJIOBUSIX:

- VIP300LL

- tatyuk Cra

- TIOJIKJII0YEHME K IMana3ony X 1

-ecan fos <8 A

- ey (pasmbIii Tok < 20 A ycTaBKa 1 BbIZIEPsKKa BpeMeH! OY/IyT XapaKTePU30BaThCsI CIIELYIOIINM
obpasom:

- aokaue yetaBku: + 10 % wmm 0/+4 A;

- KJIacC He YKa3bIBAETCH.

6. K ucnibiTaTeIbHOMY pazbeMy He TPUMEHSEeTCS.

7. Tounocte: + 10 % wan + 1,5 A. JlanHast BeJIn4rHa O3HaYaeT rapaHTHPOBAHHBIN MUHUMAIbHBII
oTiepaTUBHBIN TOK /7151 ofiHO(azHoTro uTanus. [Ipu TpexdaznomM muTaHny MUHUMAJIbHBIN OTIepaTUBHbIN
TOK MOKeT ObITh MEHBIIIE YKa3aHHO BEJTNIMHBI.

8. YkazanHoe BpeMs OTKJIIOUYEHKS Ha BKJIIOYaeT BpeMs cpabaThbiBaHUs pa3beIMHUTEIS Mitop.
Bpewmst oTkIoueHMs TOCIeIHETO 3aBUCUT OT MEXaHUYeCKOU Harpy3Ku (ecjii Harpy3Ku HeT, TO BpeMs
€r0 OTKJIIOUEHUST MEHBIIIE 5 MC).

Pasmepsl
MNoacoeanHeHvne
L2,
179 .
B T 90
R s o []
139 ﬁ 127
v | |
159 -
<l
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Tecruposanue pese VIP300 u npumenenne 610ka VAP6

Onucanne 0J0Ka TeCTOBOro KoHTpoas VAP6

VAPG6 nipesicraBiisieT cob0ii TOpTaTHBHOE YCTPONCTBO, mojikodaemoe Kk VIP300 st ipoBeiermst
YIIPOIIEHHOTO TECTUPOBAHUS.

TecTupoBaHme MOKET TPOBOIUTHCS B IBYX CJEAYIONTUX CIyYAsIX:

- Ha VIP300 y>xe nocTymaeT nutanue ot JaTYNKOB;

- VIP300 He HaxoauTcst o1 HATIPsKeHHeM. B aToM cirydae peJie mosrydaer mutaHue ot batapei
6s10ka VAPG.

TecTupoBanme BKIOYAET CJEAYIONTIE OIIEPAITUH:

- 3allyCK II0CJIe[0BATEIbHOCTH Ollepaliiii caMOTeCTUPOBaHust 0cHOBHOTO 6s1oka VIP300;

- BBOJI CUTHAJIA JIJIsT UMUTAINN (DA3HOTO KOPOTKOTO 3aMbIKAHUST;

- BBOJI CUTHAJIA JIJIS UMUTAIIMM KOPOTKOTO 3aMbIKaHUSI Ha 3€MJIIO;

- IPOBEPKA OTKJIIOYEHUS.

OO6paTtuTech K ONMUCAHWIO TECTUPOBAHUS B Pasjielie, 03arJaBIeHHOM <«IOCIeI0BATETbHOCTD
orieparuii TeCTUPOBAHUS>.

Baok VAP6 mosyuaer nmuranue ot 6arapeii. [lo aroit mpuunne kommnoneraTsr VIP300,
paboraroliie OT IepeMEHHOTO TOKa, TPOBEPKE He Mo/yIeskaT (1€ BBO/IA U ITUTAHs ).

IIpeana3nayeHue KHOMOK

KHonka «rectupoBaHue 6aTapeu» :

Ecsm 6aTapen B XOpoIeM COCTOSTHUH, TIPH HAJKATUU KHOTIKH 3aT0PAETCsT HHAUKATOP «ON» (BKIL).

KHonka «¢a3Hblii TOK neperpy3xku»

CaysKUT 1719 OTHPABKU CUTHAJMA MHUIIMAIU3AIUNA TeCTUPOBaHUS (a3Hoil 3amuTbl. CUraam
WHUITHAIU3aIuu TpeBbiinaeT B 20 pa3 Tok ycTaBku Is.

KHonka «K.3. Ha 3eMJII0»:

CaysKUT [J1s1 OTIPABKYM CUTHAJIA MHUIMATU3AINN TeCTUPOBAHUS 3alTUTHI OT 3aMBbIKAHUS HA
3emutto. CurHasl MHUTIMAAU3auy mpesbiniaeT B 20 pa3 Tok ycraBku los.

KHonka «3anpeT OTKIIOYeHHS >

HaskMuTe KHOMKY <«3allpeT OTKJIIOUEHHUs >, eCIM HYKHO mpoTectupoBarh pesie VIP300 6e3
OTKJII0UeHUS BbIKkAouaTessd. OTKII0UeHNe BBIKIOYATE S 3alPeieHo, MOKa KHOMKA «3amnpeT
OTKJTIOUEHHST» OCTAETCSI B HAYKATOM COCTOSTHUM, JIAsKE €CITM KOMaH/[a Ha OTKJII0UYeH e ObLiIa MHUTIMAPOBaHa
KOPOTKHUM 3aMbIKaHUEM, ICHCTBUTETHHO UMEBIITUM MECTO.

NuaukaTtopsl

«On» (BKI.):

MOKa3bIBaeT, 4TO Oarapen B paboueM COCTOSHUU. 3aropaercs TakKe, KOraa MPOBOIUTCS
TeCTHPOBaHe 6aTapen MOCPEACTBOM HasKaTre KHOIIKU «TeCTHPOBaHMe OaTapens.

«HWner rectupoBaHue» :

MO/ITBEPIKIAET IMOChIIKY CUTHAIA MHUIHAIn3aImu TectupoBanus Ha pese VIP300.

«OTKII0YEHHE»

OH UCIIOJIb3YyeTcd /IJisl TeCTUpOBaHus pyrux pesue cepuu VIP. Ero He cienyet npuHuMaTh BO
BHuManue rpu TectupoBanuu VIP300 (oH 3aropaetcs B Tedenue nepexoiHoro nepuoza, koraa VIP300
MOCHLJIAeT KOMaH/Iy Ha OTKJII0OUYeHNe, He3aBUCUMO OT TOTO, 33/IeHiCTBOBAH UJIN HET 3aITPeT OTKITIOUEeHUS
BBIKJIIOUATEJIS ).

Bpixo/ «BHEIHUN pa3beIUHUTEIb>

OH MOXeT MCII0Jb30BaThCs AJIAd IMOAKJJAIOYEHNA AOIMOJIHUTEJIBHOTO PAa3beJMHUTEIA,
ImpeaHasHa4€HHOIo, HallpUMED, AJiiA OCTAaHOBKH CEKYHIOMEPa BO BpEM IIPOBEACHUA TECTUPOBaHNMA.
ITOT pa3beIMHUTE/Ib OTK/IIOYA€TCA O/THOBPEMEHHO C PAa3bEeAMHNUTEIEM BbIKJIIOYATEIA. Knonka <3alIpeT
OTKJIIOUEHN ST » Ha BHEIITHUI pa3beIMHUTEJIb HE ﬂeﬁCTByeT.
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barapen

OO6bryHO OaTapen OTKJIIOYEHBI U BKJIIOYAIOTCS aBTOMATUYeCKH IIpy TojcoeanHennn VAPG u
VIP300. Onu BKIIOYAIOTCA B CJIEYIONIUX CIYUYasiX:

- IPY HA’KaTUU KHOIIKU «TeCTHUpOBaHue baTapens;

- Ipu IIpsIMOM TioiKIoueHnn K pesie VIP3X nnn VIPSX;

- TIPY TO/IKJITOUYEHU U K TTePEeXO/IHUKY, TTpeJHa3HauYeHHOMY 71 TecTupoBanud pese VIP3X nnn
VIP5X;

YT06bI yCTAHOBUTH MJIM CMEHUTH OaTapeu, OTKPOiTe OJIOK, BHIBUHTHB 4 BUHTA U3 HIKHEH YacTH
6uoka. I[Tpu ycranoBke Gatapeii cob/ioaiiTe moIsipHOCTb.

Texunueckue XapaKTEPUCTHUKHU

[Intanme: 3x9 B 6LR61
Macca 6arapeii: 0,45 Kr
Pasmepn 93 x 157 x 45

ITocaenoBaTeIbHOCTh ONEpanmii TeCTUPOBAHUSA IPH momolnu 0oka VAPG6

TecTupoBanme MOXKET MPOBOANTHCS HE3ABUCUMO OT HAIMYMSA TOKa B laTunkax. [[pu mposenennn
TecTrpoBatus Bce ycrtaBku VIP300 aBisiioTcst AeifiCTBUTEIBHBIMU U peJie T0JKHO paboraTh B
COOTBETCTBUU C yCTaBKaMi. Bo BpeMst TecTHPOBaHMSI peJie 0CTaeTcst B paboyeM COCTOSIHUN U B CJTydae
KOPOTKOTO 3aMbIKaHUS MONLJIET KOMaHAy Ha OTKJIOUEHUE, eCJW He Ha)kaTa KHOIKa «3amper
OTKJIIOUEHUST».

[Toxcoemunure 610k VAP6 k ucubiratebHomy pasbemy VAP6. Barapen 610ka VAP6
AKTUBUPYIOTCS U 3aTOPAETCSI MHANKATOP «ON» (BKJL.).

Hasxxmute kHonky copoca pese VIP300.

- eCJIN 2 MHANKATOPa OTKJII0YEeHUsT OBLIM YePHBIMI, OHU CTAHYT JKEJITHIMU;

- 3arOparoTCs 2 KpacHBIX MHAMKATOP «I>» 1 «l0>» nmpumepHo Ha 3 cEeKyH/IbI, TTOKA3bIBAs, UTO
CaMOTECTUPOBAHUE OCHOBHOTO OJIOKA ITPOIILIO YIOBJIETBOPUTEIHHO.

Haskmure KHOIIKY «3aIipeT OTKJIIOUYEHMsT», €CJIU TECTHPOBAHNE HY/KHO IIPOBECTH G€3 OTKIIOUEHUST
BBIKJTIOUATEIS.

Y6enurech, 9TO MOKHO ITPOIOJIKATH TECTUPOBAHUE, HAKUMAs KHOTIKY «3alPeT OTKIIOYEHUsI> B
TeyeHne BpeMeHH, HeOOXOMMOTO JIJIst TOCHUIKM MMUTAIIMOHHOTO CUTHAJIA.

Haskmue kHOTIKY «ba3HbIll TOK Meperpy3Kus» s MOCBLIKYA CUTHAJIA TeCTUPOBaHUS (hpa3HOM
3aIUTHL.

-TIPOJ0JIKANTE HAKUMaTh KHOIKY B TEYeHHE BPEeMEHU, HEOOXOIUMOTO /IS MOCHIIKN
MMUTAITMOHHOTO cuTHaJA.. CUTHAJ TpeBbIiaeT mpuMepHo B 20 pa3 Tok ycTtaBku [s;

- KpacHbIl nHAUKATOP «I>» pene VIP300 muraeT B TeueHme nmepmoia BbIJIePsKKA BPEMEHY;

- THAUKATOP «OTKJI0YeHuey pese VIP300 ctanoBuTCS sKeNThIM;

- €CJIN 3aITPeT OTKJTIOUEHMS He 3a/IeICTBOBAH, TO BBIKJTIOUATEb OTKJIIOYAETCSI.

Ecan xHomKa «(ha3HBIN TOK Meperpy3kuy yAep:;KuBaeTcs B HA)KATOM TIOJOKEHUHN TTOCTe
oTrJouerus, To pesie VIP300 cHOBa 3amycKaeT IUKJT «BbIIEP/KKa BpeMeHH /OTKIoueHnes. Takast paboTa
cuMTaeTcd HopMaJabHOU. B aTOM cirydae:

- KpacHbBII MHAUKATOP «OTKI0UeHre» 610ka VAP6 roput B TeueHHE TIEPEX0HOTO TIeprojia
KaKIBI Pa3, KOT/Ia TPOUCXOIUT OTKIIOUEHNE;

- B3aBUCUMOCTH OT YCTAaBKU BBIJIEP;KKU BpeMeH! KpacHbI mHAuKaTop «[>» pese VIP300 moxeT
He TOPETh WK MUTATh OBICTPO U/UJIH HEPETYJISIPHO.

HaskMuTe KHOIIKY <K.3. Ha 3¢MJII0», 4TOOBI IPOBEPUTH PAOOTY 3aIUThHI OT 3aMbIKAHIIT HA 3EMJTIO.
[TomaBaembrit curnas mpesbiaeT mpuMepHo B 20 pa3 Tok yctaBku los. [loBropute Ty ke mpoteaypy,
YTO ¥ IIPU MPOBepKe (Ha3HOI 3aIUTHI.

Otrcoemunnre 610k VAP6. He ocrasistiite 610k VAP6 1mogcoeinHEHHBIM K peJie, 4TOObI He
paspsikath GaTapen 6e3 HeOOXOAUMOCTH.
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«COIVTACOBAHO» «YTBEPKIAIO»
/Hauanpauk IIC3 AO MOCOHEPTO 3am. riaBHoro unxkenepa AO MOCOHEPT'O
B.H. Kynpssiesa B.E. 3unakos

IHOJIOKEHUE
110 BBIOOPY YCTaBOK MaKCHMAJIbHBIX TOKOBBIX 3aIIUT
npucoeauHeHuid PII u TII cetu MKC

1. O0mue Moa0KEeHs

B c¢Bsi3u ¢ moskapaMu B KOJIJIEKTOPaX, BO3HUKAONUMK U3-3a TMOBpEXACHUS Kabeas u
TPUBOAIIINMI K MACCOBOMY UX TIOBPEXIeHUIO B ceuennn KosutekTopa, B AO MOCOHEPT O npunsaTo
pelieHne - YMEHBIIUTh BPeMsl IeHCTBUST MAaKCUMaIbHBIX TOKOBBIX 3alllUT Kabesrell Ha MUTAIOMNX
nenTpax c 2,8 cek. 10 1,5+ 1,7 cek.

Bpewms neiictus sammt [TK/] ma I111 onmpeneseno:

- st Kabeseit MocasiekTporpasc - 1,7 cex.

- st kabesieit Merponosinrena - 1,6 cex.

- JUISL BCeX OCTAJIbHBIX Kabeureii - Ne 1,5 cek.

Takas BeimumHa Bpemenu cpabarbiBanus samutsl ITKJI ma IT1] mosBossier obecrieuynTs
CeJIEKTUBHOCTD 3aIUT npucoequHennii PIT Tombko B HOpMasibHOM cxeMe, Korja Kaxkaas cexiusa P11
I TAETCsI 1O KabeJTio ¢ MUTAIOIIETO IEHTPA.

B cootBerctBum ¢ aTim B MKC npuHMMaloTcs ciemyioniye JA0MyHeHns, TPOANKTOBAaHHbIE
otcrymierreM ot Tpebosanuii [TY I k yerpoiictBam P3uA:

- Tpu TUTaHny B aBapuiinoM pexxume cexiuu PII wepes CMB, tam, T HET NTyHTUPOBAHUSA
3alUTBI, WJIH 110 KabeJTio CBSA3H, 0Ty CKaeTcs HeceJeKTrBHOe feiictBure 3anuthl CMB 1 kabeist cBsisu
MIPU TIOBPEKIeHNY TPUCcOeuHeHnH JanHoi ceknnu PII;

- Ha BHOBB BBOAMMBIX PII 1 nckimouenus necemektuBnoctu 3amutbl CMB ¢ sammramn
OTXOJISIINX TPUCOEMHEHNH TIPUMeHsieTcs mryHTupoBanue sauTel CM B mocsie pabotst ABP. 3arnTa
Ha CM B nipu Biouennu ero ot ABP BBoamTCS B ieticTBre Ha BpeMs 7 - 8 ceK., a 3aTeM BBIBOJUTCS U3
PabOThI TOCPEACTBOM €€ aBTOMATHYECKOTO IITYHTHPOBAHNST,

- 8 TII mmnnoro Tuna ¢ MB nomyckaercsa HecenekTuBHas paboTa samuTsl t_ = 0 cek.
Tparcdopmaropa c mpegoxpanuTesisiMu ipu K. 3. Ha kabesisix H/H; ITO 00bSICHIETCSI HEBOSMOKHOCTBIO
CO3/IAHUS JIOTIOJTHUTETbHOM CTYTIEHN CeJIEKTUBHOCTHU 110 BPEMEHM.

JlaHHOE TIOJIOJKEHIE SBJISIETCST ONMPEIE/ISTIONINM TIPH BBIOOPE YCTaBOK 3alllUT Ha P/K, KabesIx
cBsa3u, CMB u na nuraromnux ssogax PII.

MaxkcumaibHO-TOKOBas 3amuTa Beex saementos cetn MKC (kabeseit u TpancdopmMaropos)
BBITIOTHSIETCS OT MEXKTY(Da3HBIX, KOPOTKUX 3aMBIKAaHUI 1 HE 3aIUTIAET OT TIEPETPY30K.

1.1 Ilepen BBIOOPOM yCTaBOK 3aIUT JOJIKEH OBITh YUETKO OIIPeie/ieH XapaKTep Harpy3ok ot PII
u TTI ( 110 JaHHBIM aKTaM [0 pasrPaHMYEHUIO ¢ abOHEHTaMM ), KaK TO:

- MaKCUMaJTbHast OBITOBAst HATPY3Ka;

- IUKOBAs HArpy3Ka TATOBBIX I1/CT;

- HaJInuue B/B ABUTATe el (MOIIIHOCTh, KOJTMYECTBO, ITyCKOBOU TOK, MAKCUMaJIbHOE KOJIMYECTBO
JIBUTATEJIEH, TIOJIJIeKAIUX CAaMO3aITyCKY 110 TEXHOJIOTMH ITPOU3BO/ICTBA);

- omHodasmble meynbie TP-Pbl (MOIHOCTD, KOJTUYECTBO eITMHOBPEMEHHO BKIIOYEHHBIX HA OTHO
JIUHEHHOe HalpsKeHue ) U T.11.

[Ipy HalMMUUKM MTUKOBOI HArPYy3KHM B pacdeTe TOKa cpabaTbhiBaHUs YUUTHIBAIOTCS, KPOMe
MaKCUMaJbHOU HAaTPYy3KHU, U MMKOBbIE TOKHU.
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1.2 B ceru MKC makcumaibHast TOKOBas 3alTa MOKET OBITH BBIMTOJIHEHA B PEJie MPSIMOTO
neiictusi (PTB), pese PT-80 (90); PT-40 B MukporipoiiecCopHbIX 3aluTax.

B 3aBucumocTu oT THIa pese, HA KOTOPbIX BbinosHsgeTrcss MT3, B pacueTHbIX dopmyiax
IPUHUMAIOTCS cJenytonie KoahduiimeHTsl BO3BpaTta peie:

Ks=0,61 g PTB

Ks=10,8 s PT-80 (90) u PT-40

KB =0,95 L7151 MUKPOTIPOIIECCOPHBIX 3AIUT

1.3. CTyneHb CeJIeKTUBHOCTH 10 TOKY MEKIY MOCTeI0BATEJbHO CTOSIIMMU 3alUTaMHU,
YUUTBIBAETCS KOIPPUIMEHTOM COT/IACOBAHMSI.

KoaddunuenT cormacoBanusi yUuTbIBaeT MOTPENIHOCTb M TOYHOCTb HACTPOWKHU peJie
MOCJIeI0BATETbHO CTOSIINX 3AIUT, TOTPENTHOCTb TPAaHC(HOPMATOPOB TOKA.

PexoMenyioTcs BeJTMINHbL:

Ke=1,2 s PT-40

Kc=1,25-1,3 nusa PT-80 (90)

Kec=1,3-1,35 nna PTB

Kc=1,05+1,1 /st MUKPOIIPOIIECCOPHBIX 3AIITIT

1.4. Koapdunment Hame:KHOCTH, YIUTHIBAIOMIUI MOTPENTHOCTb U TOYHOCTDb peJjie 3alUThI,
TIOTPENTHOCTH TPaHC(HOPMATOPOB TOKA.

PexoMeHIyi0TCS BETUUMHBL:

Ku=1,1+ 1,2 nusapene PT-40, PT-80 (90)

Ku=1,2-1,3 nuspene PTB

Ku=1,05 JUUISI MUKPOTIPOIECCOPHbBIX 3AIIUT

1.5 Cryrienb ceieKTUBHOCTH At 110 BpeMeH! B HE3aBUCUMOUW YaCTU XapPaKTEPUCTUKU MEK]TY
[IOCJIE/IOBATEJIbHO CTOSAIMMHU 3AIMUTAMU B 3aBUCMMOCTHU OT THIIA peJie, HA KOTOPBIX BBIIIOJHEHBI
[IPUHUMAEM:

Twurn pese 3anuTh At (cek.)
PT-40 0,5
PT-80 (90), PTB 0,7
MUKpPOIPOIIECCOPHI ¢ KHOCTPAHHBIM 000PYIOBAHIEM 0,3
MUKPOIPOIIECCOPHI € OTEUECTBEHHBIM 0O0PY/I0BAHNEM 0,4

B rabJiuiie gaHbl BEIMYNHBI CTYTIEHEH CeJIEKTUBHOCTH ¢ yaeToM Toro, uto B PIT MKC Bee sueiikn
000PYAYIOTCS 3AIUTAMHK C OJIMHAKOBBIMHE pPeJie.

JLJ1st MUKPOIIPOLIECCOPHBIX 3AIUT C OT€YeCTBEHHBIM 000pyAoBaHueM t OepeTcs GOJIbIIE YeM ¢
WHOCTPAHHBIM M3-3a PA3JINIMS BpEMEHH OTKJIIOUEHUS BBIKTIOYaTe e,

1.6 Cormacuo ITY D Ha KakIOM 3JE€MEHTE 3JIEKTPOYCTaHOBKHU (Kabe bHBIX JUHUSX U
TparnchOPMaTOPOB) MAKCUMATbHAS TOKOBAS 3aIUTA I0KHA BBITTOTHATD JBE (DYHKITHH:

- GYHKIIMIO OCHOBHOI 3aIIUTHI JIJIS1 €€ IeUCTBYS MPU MOBPEKICHUN B TIPeieJiaX 3alUIaeMoro
3JIEMEHTa,;

- (OYHKIIWIO pe3epBHON 3amuThl (JajbHee pe3epBUPOBAHNE) MPU OTKa3€e 3aIMUTHl WU
BBIKJIIOYATEJIST CMEKHBIX 9JIEMEHTOB.

BoiOpannast yecranoska MT3 tparcdopmaTopa u KabebHOI JUHUN JOJKHA YAOBIECTBOPSTh
CJIEYIOTIIM TPeOOBAHUSIM YUYBCTBUTEILHOCTH.

1.6.1. lnss M T3 tpancdopmaropos

[IpoBepka 4yBCTBUTEJNBHOCTH 3AITUTHI BEJETCS I IBYX BUJIOB KOPOTKUX 3aMBIKAHWI B
TpancgopmaTope:
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- ipu By xasubix K.3. Ha BBIBOIaX H/H TpaHC(hHOPMATOPA C yU4ETOM CXEM COEANHEHMSI OOMOTOK
cuioBoOro TpancdopmaTopa 1mo hopmye

®

U Tp-pa o K® =% z 1,5 - pu tpexpeseitnom uctonnerrn MT3 (1)

Cc3

CXEMOU A /Y4 05 I®

K® = % > 1,5 - npu aByxpeseitnom uctosnnern MT3

C3
3) . ,
rge 19 -Tok 3 X (haznoro K3 na BeiBogax u,/H TpancdopmaTopa B MUHUMATHHOM PEKUME
[ - BEIOpanubIil TOK cpabaThIBaHMA 3aMIUTHI TparcdopmMaTopa

[Ton Tpexpeneiinom ncnosnenneM MT3 monnmaeTcs BKITioUeHne TpaHCGHOPMATOPOB TOKA TIO
cXeMe HeTIOJTHOM 3Be3/1bl, B KOTOPOI /IBa peJie BKJI0YeHbI Ha (pa3Hble TOKH, a TPEThe B HYJI€BO ITPOBO/I.

NW\ip_

2p X
~~~SP

L

- mpu oftHoasHbIx K3 Ha BRIBOZIAX H/H TPaHC(HOPMATOPA CO CXeMOIT COeTMHEHN 0OMOTOK A /Y,
1) - TG o o
y koTopbix Bemmanna [ = I® (em. MLA. [llaban, «Pacuerst peseitnoii 3anmTei» ) 1o hopmye

®
KM = —/?Tﬁ Z 1,5 (2)

3ech 1 fanee TpaHCOPMATOPDI CO CXEMOIT coelMHeHnsl 0OMOTOK Y /Y He PacCMaTpUBAIOTCH,
T.K. TpeboBanwue [1aBrocanepronaazopa MUHIHEPTO - IPUMEHSITH TOJIHKO TPAHC(HOPMATOPBI CO CXEMOIA
coeHeHNS OOMOTOK A /¥> B MKC Bommonmsorcs.

1.6.2. Jlsist pactipeeuteIbHOM KabebHOM JTMHUN ( «HATTPABJICHUSI» )

a) [Ipu BeImoTHEHUY (DYHKITUY OCHOBHOM 3aIITATHI

@
KO = 2215 3)

c3

rae I = 0,86 I - ok aByxdasnoro K.3. B konue KabeJisl B MUHIMAJIbHOM PEKIUME

6) IIpu BoimosHeHrK GYHKIMK pe3epBUPOBAHMS 3alllUThI U BBIKJII0YaTeIs TpaHchopMaTopa B
TII npoBepKy 4yBCTBUTEIBHOCTH BejleM pu IBYX Bujax K3 3a TpancdopmaTopom:

- ipu Tpexdaznom K3. 2-x pasnoe K3 He mpuHMMaeM Bo BHUMaHNE, CYIUTAEM UTO OHO ITEPEXO/IUT
B TpexdasHoe.

®
KO =~ )9 (4)

Cc3

- I3 - "
rpe: IO - Tok Tpexdasnoro K3 3a TpancdopmaTopoM HauMeHbIIEH MOIIHOCTH JaHHOTO
HaIpaBJICHUS

I = BoIOpanHBIil TOK cpabaThiBaHMs PaCIpeie M TeTbHOTO Kabes (p/K)
- ipu ojiHO(pazHoM K3

1®
K(1) — K3 MHWH. Z 1 2 5
25 T ©)
c3
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rae: ¥ - 1ok Tpexdasnoro K3 3a tpanchopmMaTopoM HauMeHbBIEH MOIIHOCTH TAHHOTO

K3 MHWH.

HaIlpaBJIeHUs.

I - Tox cpabaTbiBaHuA p/K

[annas dopmyJsia oiHa 1 Take, He3aBUCHUMO JIBYXpeJsieliHoe UK Tpexpeseiinoe ncnoatenne MT3.

[Tox Tpexpeneiinoii cxemoit MT3 monnmaeTtcst cxema HEITOJTHOM 3BE3/Ibl, TJI€ /[BA PeJie BKIIOYEHBI
Ha (ha3Hble TOKU, & TPEThE peJie B HYJI€BOU MTPOBOI.

1.6.3. liia M'T3 BBoza BeikouaTesns [TKJI (CMB).

[Tpu BeIOSTHEHU M (PYHKITUY OCHOBHOM 3aITUTHI - 3AIUTHI IIVH.

@)
K(2) — K:?I>: MWH. Z 1’5 (6)

q
Cc3

@ - Tok aByxdasHoro K3 na munax 6-10 kB B PII 8 MuHuManbHOM pexnme
[Tor MUHUMAIBHBIM PEKIMOM CJIEYET TOHUMATh PEKIM OTKJIIOUEHHO OTHOM MapajijieTbHOM
nnu casoernnoi 11KV, eciiit TakoBble BKIIOYEHBI Ha IIUHBI JaHHOU cexkruu PII.
[Tpu BeITONMIHEHNW (YHKIIUU Pe3epPBUPOBAHUS 3AIMUTHI «HANPABJIEHUSI» W OTKa3a €ro

BKJIIO4aTeJIA.

rae [®

@
K@ = = >4 (6)

Cc3

rae 1® - rtok aByxdasnoro K3 B KOHIE caMOro JTMHHOTO KabeJIsi «<HaIllPaBJICHUSI»

K3 MUH.

I - BBIOpanHbIil TOK cpabaTeiBanms 3amuThl BBoga PIT (CMB).

1.7. Huxe B popMytax pacyera yCTaBOK 3aIUT (PUTYPUPYET MOHATHE - IJTUTETHHO Oy CTUMBII
TOK Ka6eﬂﬂ(lmm_) . Ero Besimuena onpezesnieta ITY 3 110 yc10B1I0 HarpeBa IUHBI KaGeJist 1 3aBUCUT OT
MHOTHUX (PaKTOPOB: MPOKJIAAKK Kabesell B 3eMJie, B BO3/AyXe, B KOJLJIEKTOPE, CEYEeHIS U MapKK Kabeis,
cpoka cryKOblI U T.11... TOK L, o ot uratomux ITKJI n aBroMaTn3npoBaHHbIX CBsI3€ll IPHUBOAUTCS B
BezlomocTr Harpy3ok Ha P/II1 paiiona. /lyist pactipeenuTeibHbIX Kabesiel ero JaHHble Ha OCHOBAHWH

ITY 3 npuBoaum B TabuiILe.

JloImy CTUMBII AT TETbHBIN TOK TPEXJKUIBHBIX Kabeseil ¢ aTlOMUHUEBBIMU JKILIaMU
¢ 6yMasKHOM ITPOIMUTAHHON U30JISIIE TPOKIaIbIBaeMbIX B 3emiie (A)

Ceuenne TOKOBEAYIIEH KTl MM 6 kB 10 kB
35 125 115
50 155 140
70 190 165
95 225 205
120 260 240
150 300 275
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2. Bbi60p ycTaBOK MaKCHMAJbHBIX TOKOBBIX 3alIUT HA CHJIOBBHIX
TpaHcopMaTopax

YcraBku MakcnMaIbHBIX 3alllUT Ha TpaHC(I)OpMaTOan BbI6I/IpaIOTCH B 3aBUCHUMOCTHU OT CXEMbI
IIOJIK/IIOYEHUA NX B CETD.

2.1 ITonkmouenue Tpancopmaropa k mrHam TII yvepes MB
Y4uThIBasi TO, YTO MAKCUMAIbHO-BO3MOKHOE BpeMst paOOThI 3alUThI «HarpaBieHus» - 0,7 ¢, a
TaK’Ke pacueTHas BeJIMYMHA CTYIIEHU CeJIEKTUBHOCTH MEK/LY TIOCIIEI0BATEIBHO CTOSTIIMMU 3alIUTAMU C

pese PTB, PT80 (90)
At = 0,7 ¢, mpuHIMaeM BpeMsi cpabaThIBaHUST 3aIUTHI TpaHC(hOPMATOPa PaBHBIM:

t,=0c /orceuka/

Tok cpabarbiBaHUst 3aIUTHI TPaHC(HOPMATOPA BBIOUPAETCS TI0 YCJIOBUIO OTCTPONKM OT OpocKa
TOKa HAMAaTrHUYMBAHUS

[523+5- 17 (8)

HOM.

rae I'" - HOMMHAJIBHBIA TOK TpaHc(opMaTOpa Ha CTOPOHE B/K

OTcTpoiiky oTtceuku oT 3-X ¢.K.3. 32 TpaHCHOPMATOPOM HE TPOU3BOJUM, T.K. TOTJA
TpaHchopMaTop He OYIeT ITOJTHOCTHIO 3aIUTIIEH.

Takoe BpeMst U TOK cpabaTbhiBaHWs HE MO3BOJISIET BBIMOJHUTD CEJEKTUBHON 3alUTY
TpaHchOpMaTOpa C 3aNUTaMU TIPUCOETTHEHUI COOPKY H/H.

YUyBCTBUTENBHOCTD 3aNIUTHI TpoBepsieTcd npu 1 ¢.x.3. u 2-x ¢.k.3. Ha BBiBogax 0,4 kB

COOTBeTCTBEHHO 110 (hopmyuie (2) u (1).

2.2 Tlonkmouenne Tpancopmatopos K muHaMm T11 uepes BeIkIOUaTE Th HATPY3KH.

Takoe noakouerne B MKC momyckaercst gt TpancopMaTopoB MOITHOCTBIO He Oostee 630
kBA

DyHKIMIO 3anUThl TpaHchopMaTopa OT Mexay(has3HbIX K.3. B caMOM TpaHchopMaTope u
oHO0(a3HOTO K.3. HA CTOPOHE H/H BBITIOJNHSIOT Tpenoxpanntesu [1K, ycranoBiennbie Ha cTOpoHeE B/H.

B coorBercTBun ¢ nHGOpMaOHHbIM coobinenneM Ne458 ot 25.12.95 1. i rparcdopMaTopoB
MOIIHOCTBIO 710 630 KBA BKJIOYNTETBHO TPUHAT MaKCUMAJIBHBIN TOK TIJIABKON BCTABKU C yUYE€TOM
neperpy3sku Tpancopmaropa Ha 40% - ITK50.

CenextuBHOCTh Tpemoxpanutens B/ [IK50 u Boime ¢ mpepoxpanutensmu [1K-2
IPUCOEINHEHNH, OTXOISIINX OT COOPKY H/H 06€CIIeunBaeTCst Ha BCEM Uala30He BO3MOKHBIX TOKOB
k3. MakcumambHbIi TOK TiTaBkoi BetaBku [1K-2 - 630 A.

2.3. Ilopkmouenue TpancopmaTopos B TII ¢ ppaHIy3CKIM BBICOKOBOJIBTHBIM 0O0PY/IOBAHIEM.

3amuta Tpanchopmartopa B gueiike RMG6 BpimosiHeHA Ha MUKPOTIpPOIleccopax U MMeeT
OrPaHNYEHHO-3aBUCUMYIO TOKOBPEMEHHYIO XapaKTEPUCTHKY. ITO, a TAK/KE BHICOKASI TOUHOCTH PAGOTHI
peJte, TTO3BOJISIET BBITIOJTHUTD 3AITUTY TPaHCHOPMATOPa C BBIIEP/KKOI BPEMEHH U TEM CaMbIM 00ECTIEYNTh
CEeIEeKTUBHOCTH €€ C 3almuTaMu Kak mpucoennnennii 0,4 kB Tak u ¢ BbIecTOsIIENH 3aMUTON
<HATIPABJIEHUST>.

Bpemst cpabaThIiBaHMsI 3aITUTHI B HE3aBUCHMOI aCTH XapaKTePUCTUKN TPUHUMAETCS PABHBIM:

t,=03c¢

Bb160p TOKa cpabaThIBaHMs PeJie M XapaKTEPUCTUKY PeJie B 3aBUCUMOCTH OT THIIA ¥ [TapaMETPOB
HU3KOBOJIBTHOTO 000py10BaHus ( aBTOMATHI, IPEAOXPAHUTEIN ) OMPEAEISIOTCS NHOOPMAIITOHHBIM
coobmennem Ne 473 /97 C3A MKC ot 15.08.98 1.

YyBcTBUTENBHOCTH 3amuThl Tipu 1 .k.3. 1 2-x ¢.K.3. Ha BBIBOJIaX H/H TpaHcdopmaTopa
IIPOBEPSITCS COOTBETCTBEHHO 110 (hopmyiam (2) u (1). ITpu pacyere 4yBCTBUTETHPHOCTH HEOOXOAMMO
MMETb BBU/LY, UTO IaHHAS 3aIIMTa BbITIOJIHEHA B TPeX(ha3HOM UCITOTTHEHUH.
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2.4 lloaxmouenne Tpancopmatopa k munam PII yvepes M B.

2.4.1. [Ing 3amutsl TpaHcopMatopa oT MOBPeK/eHN Ha BBIBO/IAX, a TaKKe OT BHYTPEHHUX
TOBPEKIEHNH YCTaHABINBAETCSI TOKOBAs OTCEYKA, OXBATHIBAIOIIAS 4aCTh 0OMOTKHU TpaHcdopMaTopa.

Tok cpabaTbhIBaHWs OTCEUKH BBIOWPAETCS 10 YCIOBHUIO OTCTPOMKU OT TOKA 3-X (ha3HOTO K.3. Ha
BbIBO/IaX 0,4 kB Tpancdopmaropa o hopmye

Lo 2 Ky x 10 9)
rae K, - koadpduimenT HaseskHOCTH, IPUBEICHHbIH HIKe B TabJIiIie
I rppa - TOK 3-X (hastoro k.3. 3a Tpancopmatopom
Twn pesne otceurkn Koaddpumment K
PT-40 1,3-14
PT-80(90) 1,6
PTM 1,6

HpOBepKa YYBCTBUTEJIBbHOCTU OTCEYKU ITPON3BOJIUTCS 110 (I)OpMyJIQZ

1@
KSIZ) — K3 1;]/1]1. Tp-pa ~ 2’0 (10)
oTC
[® - TOK ABYX(}asHOTO K.3. B MeCTe yCTaHOBKMU OTCEYKH, T.e. Ha BBIBOJAX B/H

K3 MHUH. TP-pa

TpaHchopMaTopa B MUHUMAJIBLHOM PesKMe pabOThI TUTAIOIIEH CETH.

2.4.2. Jlng 3ammtsl TpancdopMaTopa 0T TOKOB, 00YCIOBIEHHBIX BHEITHUMI MHOTO(ha3HBIMI
K.3., @ TAKKe JIJIsT 3aIUThl OOMOTKHU H/H JOTOJTHUTETHHO K OTCEYKE YCTAHABINBAETCS MAKCUMAJIbHAST
TOKOBa 3alUTa.

Bpemsa cpabarpiBanug samuThl HacTpaupaercsa t = 0,7 cex. B He3aBMCHMOIi yacTu
XapaKTepUCTUKHU.

OO6bIuHO 3amuTa BBITOTHIETCS B ABYX(asdHoMm ucrosneHnu ¢ pejae PTB. /st BoimosrHeHwst
3alUThl HA MUKPOIIPOIIECCOPHON TEXHUKE C HE3aBUCUMOU XapaKTEePUCTUKOU B TpexdazHoMm
WCIIOJIHEHUH.

Tok cpabarbiBaHust MAKCUMAJILHOW 3T BHIOUPAETCsI Ha CTOPOHE B/H 10 (hopMy.JI€:

1,4
> — xIv (11)

Ecam Ha HM3KOM HalpskeHun TpanchopmaTopa MoAKI0YeHbl MOIIHBIN ABUTATe b NN FPyIIIa
JBUTATEJIEH, BBIOpAaHHAs YCTaBKa MPOBEPSITCS MO MYCKOBOMY TOKY HAUOOJIBIIErO [BUTATENST VTN
CyMMapHOMY TOKY caMo3aIrycKa 1o (hopmy.ie:

IZE z 1’2(1113\;701{ + IMaKC. Harp.) (12)

rae I - IyCKOBOII TOK HarOOJIBIIEro ABUTATEIS UM CYMMAPHBIN TOK cCaMO3aIlycKa IPYIIIbI
JIBUTATeJiel, MpUBe/IeHHbIX K B/H.
vare.rarp, - MAKCHMAJIbHAs HArpy3ka Ha TpchcbopMaTopusa BBIYETOM HATrPy3KH ITyCKAEMOTO
JIBUTATEJIS MJIU CaMOITy CKaloIIeiicsl TPYTIIbI IBUTaTeel.
ITpu HEOOXOAMMOCTH caMO3aIycKa TPYIIbI ABUraTeseil M0 TeXHOJOIMHU ITPOU3BOICTBA,
CYMMapHBbIil TOK caM03aITyCKa J0JKEH ObITh OIpeie/ieH HOTPeOUTEIeM CHelnaIbHbIM THCHMOM.
[Tpu Hasmumy Ha cOopKe H\H IIPUCOEIMHEHIIT 3anunaeMbix npegoxpanuresrem [TH-2 va 630A
TOK cpabarbiBaHust u3 ycaoBuii corsacoBanuss MT3 tp-pa (pere PTB- 1) ¢ xapakrepuctukoii

IPeI0OXPaHUTEIS 11.0.

17> 120 A (13)
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3a Tok cpabaThIBaHWs TPUHUMAETCST HANOOJIBIINIA TOK, paccuuTanHbIil o hopmyae (9), (10),
(11).

HyBCTBUTEIBHOCTD 3AIUTHI K MEXK/Ty(Da3HBIM K.3. B TpaHchopMarope rposepsieTcs 1o popmyJie
(1), anpu 1d.x.3. Ha cropone 0,4 k.B 1o hopmye (2).

3. TokoBag 3amura Ha CeKIIMOHHOM BbIKIIOUaresie B TII.

3.1 g T1I ¢ MacassHBIMU BBIKJIIOYATEISIMU.

B kauecrse samurb CM B nnpumensiercs HeceieknsHast TokoBasi otcedka ¢t =0. CesneKTusHyIo
3aIUTY BBITIOJIHUTH HE TIPE/ICTABISETCS BO3MOKHBIM, T.K. HET TPOMEKYTOUHON CTYTIEHU 110 BpEMEHU
MeKTY 3auTamMu Tpancgopmaropa (oTceuka) u «HampasaeHus» - 0,7 cex.

JlanHas oTceuka mpefiHa3HAvYeHa JIJIST IPe0TBpalenus moaHoro noramenns TII mpu k.3. Ha
muHax 1 pabore apromatnku Ha CMB.

Tok cpaGaThiBaHKMSI OTCEYKHM BBIOMPAETCS 110 YCIOBHIO OTCTPOHKM TO 3-X (hasHOTO K.3. 3a
tpancdopmaropom TII:

[ 2K xI® (14)

Cc3 H K3 Makc. Tp

rre K = 1,6 nma pere PTM, PT-80
1,2 - 1,3 nns pene PT-40 tre:
1) ez ~ TOK 3-X (.K.3. 32 TPAHCHOPMATOPOM [PHBEJEHHDLIL K B/H.

YyBcTBUTENBHOCTH PaccunThiBaeTcs 1o popmystam (6), (7).

3.2 [l TII ¢ ppaniysckum B/H ob6opypoBanrieM RM6 u TII ¢ BbIK/IIOUATEISIMI HATPY3KU.

3.2.1. Bo Bcex MMeIONUXCS B KaTajaore Ha 00opypoBatue siueiikax RM6 BapuaHT MCIIOJTHEHUST
MOHOGJIOKOB € 3alllUTOI Ha CEKIIMOHHOM BbIKJIoYarese orcyTctByer. Dupmoit «Mepien Kepen»
CYUTAETCSI, YTO KOHCTPYKTUBHOE BBITIOJTHEHHE IIMH B €JIMHOM 3aKPBITOM 3JIEra30BOM Gake, HCKIII0YaeT
ux nospesxaenue. A moromy, Bkiaodaembie B MKC TII ¢ mono6rokamu RM6 3aimuTy Ha CEKIIMOHHOM
BBIKJTIOUATE e He MMETOT.

3.2.2. B tunosom mpoexte TII 4 TO-2*630 kBA c Boikgtouatenamu Harpy3ku (BH) na
cexnmmonnoM BH ycranosien npenoxpanutesb ITK-100 A aist cetn 10 kB u ITK-150 A st cetn 6xB.

Hanuuwne takux npegoxpaHuresieil TpuBOJIUT K:

- HEOTIpaBIaHHOMY 3aBBITIIEHITO TOKa cpabaThiBarust M T3 «HampaBIeHUs» TPU COTJIACOBAHNUT
ee XapaKTePUCTUKH C XapaKTePUCTUKON TTPeIOXPAHUTEIS;

- caydaam croparud [IK or TpaH3UTHOTO ypaBHUTENBHOTO TOKA MPU OMEPATUBHBIX
MEePEeKJTOYCHUSX, CBI3aHHBIX C 3aMbIKaHNEM B TPAH3UT B ceTn 6-10 kB.

B cBs3u ¢ aTum B MKC mipoBeziena pexonctpykius TII 4 TO-2*630 kBA, cormacto koTopoii
nmpenoxpanuTenyu Ha cekiimonnom BH nemontuposansl, a ABP B/H 3aMeHeH Ha aBTOMATUKY 110 H/H Ha
KOHTaKTOPHBIX cTaHIusax. Tam rae pekonctpykiust T1I ae mposenena [IK nemontuposan, a ABP o
B,/H BBIBE/IEH 13 PaOOTHI.

4. Bbi60p yCTaBOK MaKCUMAJIbHBIX 3AITAT Ha KaOEJIsTX «HATTPABJIEHIIT» PaCIIPeIeTUTETbHOM CETH.

Bpemst cpabaThiBaHMs 3alTUThI Ha KabeIsiX «HAIPaBJIEHUS» B PaClpeleTUTENbHYIO CeTh
npunnMaercs 0,7 ¢ s obecriedeHns CeJIeKTUBHOCTH ¢ 3amuToil Tp-pos TII u mpegoTBpalieHus ee
JIO’KHOIT pabOThI OT HPOCKA CyMMapHOTO TOKa HAMarHUYNBAHMSI BCEX TP-POB JTaHHOTO «HATIPABICHIST».
ITO BpeMsI TPUHUMAETCS TTPYU BBITIOJTHEHUT 3aIUTHI ¢ pesie PTB.

Tok cpabaTbIBaHNs BEIOUPAETCS U3 CIIEAYIOIINX YCIOBHIL:

4.1 Obecrieuenyie POy CcKa HATPY3KH, AOTYCTUMOI 110 TETIOBOMY PEKUMY KaOeTbHbIX JIMHHIA.

B ycnosusix MKC TokoBOe ceuenne pacipesenTeIbHbIX Kabeneil 95 MM 110 amoMuHo 1 50

MM 110 Mein. J{J1st aTux KabeJieil T TeTbHO IOy CTMast Harpy3Ka B aBapUITHOM PEsKUMe COCTABIISIET
190 A.
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Tok cpabaTbIBaHUS OIIPEIETISIETCS:

K
Ic3 z EH X I/_L/I.,/_[OI[. (15)

4.2 ObecrieyeHune MpoIycKa MaKCUMaIbHON HATPY3KU B aBAPUITHOM PEsKUME,
PaccmaTpuBaeTcss MakcuMasibHast Harpys3Ka Ha paclpelenuTeTbHoM Kabese mocie paboTh
aBromatuku B T1I.

KH
> 1
Ica z K X IMaKc. Harp. (16)
B
riae I - MaKCUMaJIbHBIN TOK Harpy3kKu Ha kabeub. Ero 6epyT n3 HanySO‘IHOfl CXEMbI Ha

Makc. Harp.

P/III paiiona.

4.3 OtcTpoiika oT muKkoBoil Harpy3ku B T1I (B/B iBUTaTEN, TP-PbI C KPYITHBIMU H/B JIBUTATEJISIMU
TSATOBAS 11/CT U T.J1.)
Tok cpabaTbhIBaHUST OTIPE/IETSIETCST
a) Ics - 1’2 (ImaKcA Harp. + Iumc narp.) (17)
rae [ - MaKcHMaJIbHast Harpyska Tp-poB rocJie pabotsl apromatuku B TTI 3a BerdeTom
MAaKC. Harp.

Harpy3KH IryCKa€eMoro ABUraTesrd il HOMUHaJIbHOTO TOKa ITMKOBOM HarpyskKmn
- TOK IIMKOBOI Harpys3kKu ujin HYCKOBOﬁ TOK ABUTaTEJIA, €CJIN B TTII BrTIOUEH BCEro

UK. HArp.

OlnH ABUTr'aTEJIb
6) Ics - 1’1 (IMaKQ Harp. + 0’7.n.IHyCK) (18)U
rae I - MaKCHMaJIbHas HATrPy3Ka Ha Ka6eJH) 3a BbI4€TOM HOMUHAJIbHBIX TOKOB IBUT'aTEJIEN,

Makc. Harp.

KOTOPBbIE CAMO3AITyCKAIOTCSL.
0,7-T]-IHyCK - CYMMapHBbIH TOK caMO3aIlyCKa 1| IBUTaTesIeH.

4.4 ObecrieueHme CeJIEKTUBHOCTH € 3anTUTO# Tpatnchopmaropa B TTI

4.4.1 CormacoBanue c otrceukoit Tpancgopmaropa B TII ¢ MB

I 2K -Iv (19)

cp c

™ -
riae I - Tok cpabaTbIBaHMSA OTCEUKH TPaHchopMaTopa
K, - Koappunment cornmacoBanms

4.4.2. Cormacuo wad. coobimenust Ne 48 MKC or 25.12.95 r., 3ammura Tpanchopmaropa
mortHocTbio 630 kBA B T1I ¢ BH ocymectasiercs npepoxpanuressimu [TKT na nHomuHaabHbIi TOK 50
A. B toxe Bpemst B TII ¢ monobmokamu RM6 3arura tpanchopmaropa morHoctsio 10 1000 kBA
BKJTIOYUTENIbHO ocytiecTBiisiercst pesie VIP 30 (35) ¢ orpannyeno-3aBUCHMOI XapaKTEPUCTUKO.

B snexTpuveckoii menu pacnpen. Kabeast MOryT ObITh BKJoYeHbl TII Kak ¢ 3amuToi
tparchopmaropa [IKT-50 u MT3 «namnpasaenusi» na xapakrepuctuky VIP 30 (35). [ostomy
corsacoBanue xapakrepuctuku MT3 «nanpasienusi» Befercst oqnospemetitio u ¢ [IIKT 50 u ¢ VIP 30
(35). /lannoe corsiacoBanue rnpuBesieHo na puc. 1.

[Tpu nanoxenun xapakrepuctuk [IKT-50 u MT3 «nanpasienusi» na xapakrepuctuky VIP 30
(35) npuHSTO CIIEayIOIIEE:

- 3alliTa <«HANMpaBJeHUWs» BbiMoJaHeHa aubo Ha pene PTB-1 wam PT-40 wiaum Ha
MUKPOIIpoIieccopax.

- MAaKCUMaJIbHAS BeJINYMHA TOKA YCTaBKU 3aIIUTHI TpaHchopmaTopa oT MexkayhasHbix K.3. VIP
30 (35) mrst momuocTr 1000 kK BA BrrounTesbHo npunsTa [S =90 A,
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Kak BuiHo 13 prcyHKa 1, CeJIeKTUBHOCTD 3alIIUThI «HAIIPABJICHUST» € 3alUTaMK TpaHchopMaTopa
BO BCeM JIMaIia3oHe TOKOB K.3. oOectiedrBaetcst ipu yctanoBke MT3 «HampaBiieHust» He MeHee:

[z 480 A, t_=0,7c nnapene PTB-1
[z 600 A, t_ =0,5camapene PT-40 n MEKPOIIPOLIECCOPHBIX 3aIUT
HacrpauBaercst naubosbinast ycrabka Ha MT3 «Hamnpasiienust> BbIOpaHHas 10 MPEAbILY M

ycaoBusim 4.1 - 4.4.
Pacyer uyBcTBUTENBHOCTHU 3aITUTHI BezieTcs 1o opmyam (3), (4), (9).

5. Bp10op ycraBKkH MaKkCHMMaJbHOI TOKOBO 3alIUThl HA Ka0eIsIX CBSA3H U
CEeKIIMOHHOM BbIKJIIOUYartese B PII

Ha xa6emsix csisu u ita CMB B PII ycraBok MT3 110 BpemeHU MpUHUMAETCST PAaBHOI

t., = 0,8 cex. - s pene PTB, PT80 (90) n MmukpornponeccopHbix

t., = 1,0 cex - nusa pene PT-40

ITO BbI3BAHO IIPHOPUTETOM COTJIACOBAHMSI C 3aIlUTON BBO/IA, KOTOPasi UMeET BpeMsi cpabaThiBaHUsT
-15¢c.

CorracoBanue 110 BpeMeHHU 3amuThl Kabesst BBoga 1 CMB ¢ 3ammToil «HarpasieHus» He
ITPEJICTABJIIETCS BO3MOKHBIM M3-32 OTCYTCTBUS JIOTIOJTHUTEIBHON CTYTIEHU CEIEKTUBHOCTH TI0 BpEMEH.

[Tostomy mpu nutaruu cexkir PIT o kaGemro ¢Bsi3sW BO3HUKAET HECETEKTHBHOCTD MEKIY
3allUTaMy «HAMPABIECHUS» U KabOeJIst CBSI3H.

Ha cexnmorrom M B a1 nckimouenns HecektuBHOCTH 3amiuTel CM B 11 3a1inThl «HaTpaBieHUsT»
npu nutanuu cekiyu PII yepes CMB, B MKC Ha BHOBb BKJ/IIOUaeMbIX U PeKOHCTPpyUpoBaHHbIX PII,
sammra CMB aBroMaTryecky BBIBOAUTCS U3 jieiicTBust uepes 7 - 9 ¢ mocse paborer ABP cex. (cx. 11
«B» 1 9-21 «A»).

Tok cpabaThIBaHVs BBIOUPAETCS M3 CJACAYIONNX YCITOBHIL:

5.1 O6ecnieuenrie IpoOIycKa HATPY3KH, JOIYCTUMOIA 10 TEILIOBOMY PEsKUMY KaOeIbHbIX INHUI.

KH
Ic3 z E X ILLJI.}.[OII. (20)

5.2 Obecrieuene mpoITycKa MAKCUMAJILHON HArPY3KN
PaccmatpuBaeTcst MaKCUMaJIbHAsT HATPY3Ka, TPOXO/siias dyepe3 kabenb cBsisu wi ¢ MB B

aBapHﬁHOM peKruMe I1oCJji€ aBTOMAaTHUKH.
KH
[ > " xI (21)

c3 K MaKc. Harp.
B

rae: 1 - bepetcst 13 BetoMoCTH Harpy3ok Ha P/ITT

MakKcC. Harp.

5.3 Yuer nukosoit narpysku B TTI u PII

Oc060 06paTiTh BHUMaHNE Ha HATNYHE HECUMMETPUIHO 0iHO(Ma3HOI Harpy3ku (0aHO(a3HbIe
TP-PBbI IVIABUJIHHBIX TT€YeH ).

ITU TP-PbI BKIIOYAIOTCS HA IMHEHOE HATIPSIKEHNE, & TP-PhI TOKA, MUATAIOIIIE MAKCUMATbHYTO
3allUTY, yCTAaHABINBAIOTCS B 2-X (hasax, COOPAHHBIX IO CXEMe HETTOTHOMN 3BE3/IBI.

Tox Harpy3Ku MeYHOTO TP-Pa PACCYUTHIBAEeTCs MO hopMyie:

P
_ _ Tp-pakBA (22)

Tp-pa Harp. Tp-pa HOM.
MUWH. HOM.

Tox Harpy3ku Makc. B IIeTTH TP-Pa TOKA oTpejiesisgercs mo popmyie
(23)

MaKc. Harp. - 3 ) n ’ ITp—pa Harp.
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rji€e: 1 - HanboJIbIIee YUCJIO TP-POB, BKIOYEHHBIX HA OTHO IMHEHHOe HatpsiKkeHue. [1pu Hanane

B,/B JIBUTATeEl, TOK CpabaThIBAHWSI OIIPEIETISIETCST:

CETU.

a) I(',B = 1,1 (:[M}lK(',. Harp. Hy(‘,K.) (24)
rae 1 - MakcuMabHast Harpyska PIT st kabens cBst3u nian cekuuu PIT g cexi. MB

Makxc. Harp.

mocJie paboThl aBTOMAaTUKHU 32 BBIYETOM HOMUHAJbHBIX TOKOB J[BUTATEJEH, KOTOpPbIE
Y4aCTBYIOT B CAMO3aITyCKe UJIU ITyCKAIOTCS.
[ -myckoBoii Tok aBuratesd, ecau B PII yctaHoBjeH ouH 1BUraTesib UM CyMMapHbIi

TyCK.

TOK CaMO3aITyCKa TPYIIIIbI IBUTATEJIEH, T/I€ TI0 TEXHOJIOTHH TPOU3BO/ICTBA PAOOTHI 3aIUThI
MUHUMAJIbHOTO HAIIPSKEHMS He I0ITyCTUMA.

)

6)1_> x0,7)=1,3 (I x0,7) (25)

O 8 ( Makc. Harp. CYM. ITyCK. Makc. Harp. CYM. TIyCK.
)

rae [ x 0,7 - cymMMapHbIil TOK caMO3aItycKa TPYIIIIbI IBUTATesIel C y4eTOM COIPOTUBJIEHUS

CYM. IyCK.

5.4 CoriacoBaHue ¢ 3aIUTON Kabeist «HalpaBIeHUIT»
CoracoBanue 1o Bpemenn 3amutbl CMB wim kabesist CBSI3U 3all[UThl «HATIPABICHUSI», KakK

OBLIO OTMEYECHO BbIIIE, HE ITPEACTABJIAECTCA BOSMOIKHBIM.

[ToaTomy corsiacoBanue BeieM TOJIBKO 110 TOKY

[ 2K xI¢ (26)

Harp.

3a TOK cpabaThIBaHs Al ThI TPUHIUMAETCST HAMOOJIBIINAH TOK, BHIOPAHHBII 110 yesioBusiM 5.1 - 5.4
Pacyet uyBcTBUTenbHOCTH 32Tl CM B Benercs o popmymnam (6) u (7).

Pacuet 4yBCTBUTETHHOCTH 3AIUTHI KAOEJIsT CBSI3U BEIETCSI 110 (hOpMYyIaMm:

- IPY BBIMTOJIHEHUH (DYHKITUU OCHOBHON 3aIUThI KaOesIst U 3aIUThI IMTUH COOTBETCTBEHHO IO

dbopmysnam (3) u (6).

- TIPY BBITIOJTHEHUM (DYHKITUU Pe3epBUPOBAHNS 3aUThI «HAINpaBeHusi» 1o hopmye (7).

6. Boi0op ycraBok MakcuMaibHOI TOKOBOIt 3amuthl Ha BBoze IIKJI B PII

Hasson I[TKJI B PII yctaBka 1o BpeMeHr MaKCUMATbHON 3aIATH TPUHIMAETCS B 3aBUCUMOCTH

OT THIIa peJie, Ha KOTOPOM OHa BBIIIOJIHAETCA.

t., = 1,5 cex. - xua pene PTB, PT 80(90), PT-40
t.+1,1+ 1,2 cex. - MMKPOIIPOLIECCOPHBIX 3aIUT
Tok cpabaTbiBaHUs BBIOMPAETCS HA CJIEAYIONINX YCIOBUSIX:

6.1 Obecrieuenne MpoITycKa Harpy3KH, AOTYCTUMOM TI0 TEILJIOBOMY PEsKUMY KabeJist
B ycnosusix MKC tumnoBoe ceuenrie nuTaomux kabeabubix auauii 120 - 150 mm? o meam u 240

MM? 10 AJTIOMUHUIO.

ITKJL

Jlomycrumas Harpyska Ha o1i kabesu coctasisier 350 A st ogurounbix 1 700 A 1711 CIBOEHHBIX

Torna:
KH
IC3 Z E X I[[JI.[[OH. (27)
B
re; I 2 KH x 350 A - 119 OIMHOYHON JIMHUY
I > — x 700 A - 11 cIBOEHHOM JIMHUA

K

B
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6.2 Obecrieuene mpoITycKa MAKCUMAJILHON HarPy3KN

K
I > —"xI (28)

c3 K MaKc. Harp.
B

- bepercst U3 BeJoMOCTH Harpy3ok Ha P/[TT

Makc. Harp.

6.3 Yuet nukoBoii Harpy3ku B PI1

> U =
ICS z K (IMEIKC. Harp. + IcyM. IyCK. X 0’7) 1’3 (IMaKC. Harp. CYM. uymc.) (29)
B
- CM. TI. 4.3.
MaKc. Harp. CYM. IIyCK.

6.4. CormacoBanue ¢ 3anmuroit M B3 u kabesiaMu ¢BA3U

[ 2K xIMB (30)
Cc3 C C3

HeobxoaumocTs cornmacoBanus ¢ 3amuroii CMB o6bsicHsgeTcs TeM, 4To OHa mopsiaka 7-9 ¢ ¢
MoMeHTa BKJoueHrss CMB HaxoauTest B paboTe ¥ IIPH ciydae K.3. Ha MIMHAX MM OTKa3a 3aIluTel, MB
Ha «HarpaBjaeHun». [Tocse sToro 3amura nryHTUPYETCS.

6.5 CorsacoBanne c MH3
IC3 z KC X 11;431{3 (31)

IIpu MH3 ct_ =0,5 cek. cornacoBanue XapaKTepUCTHK 3aIUT 110 BpeMeHHU JI0JIKHO BECTHCh BO
BCEM /[MariazoHe TOKOB. XapakTepucTtuka myckooro oprana MT3 ¢ pene PT-91/1 npuBenena B und.
coobmernn Ne 419/95-1989r.

BoiOpaHHast 13 ycTaBOK MaKCHMAaJIbHOM 3aIMThI Ha I TAIOIIEN KabeIbHOM JIMHIH COTJIaCyeTcst
¢ 3amuToit Ha utamotieM IenTpe MKC yepe3 C3A 1 TOBKO TIOCTIE 9TOTO HACTPAUBAETCH.

Pacuet yyBcTBUTeIBHOCTHU BepeTcs 110 hopmysiam (6) u (7).

7. KOHTpOJIb YCTaBOK MAaKCHMAJIbHbIX 3allUT U OCHOBHbIX BKJIIOYEHUI

7.1 Ilurarotas ceTb.

EsKeroiHo 10 HaCTyTIEHHS OCEHHe-3UMHEro MakcuMyMa K 1 OKTsIOpsT 3aM. TJIAaBHOTO HHKEHepa
paiioHa 110 3amMepaM B «BeroMocTsax Harpy30k» KOppeKTUpYyeT aBapuiiHble HATPY3KHU 110 MU TAIOIINM
KaOeIbHBIM JINHUSM, CeKIInOHHBIM M B ¢ ABP 11 aBTOMaTH3MPOBAHHBIM CBSI3SIM.

Ct. mactep 2-T0 POU3BOACTBEHHOTO yyacTka uiu mactep PI3A mo atum BemomocTsMm,
MO/ITUCAHHBIM CT. IUCTIETYEPOM U MHKEHEPOM T10 PEKUMY, C YIETOM eCTeCTBEHHOTO POCTa HATPy30K
5%, TIPOM3BOIUT IIPOBEPKY COOTBETCTBUSI HATPY30K YCTABKAMU MAKCUMAJIbHbIX 3AIIUT.

CrvcoK Beex TPUCOEANHEHIH 10 TN TATOIIEH 1 PacIipe/IeITEIbHOM CeTH, TPEOYIOIINX MOBBIIIEHUE
YCTAaBOK 3alIUT B COOTBETCTBUM C MAaKCMMOM HArpPy30K, YTBEP:KIAETCS PYKOBOJCTBOM paiioHa 1
cornacosbiBaeTcsi ¢ C3A MKC.

[Tepconan PT'3A Benet nmepecTpoiiKy MaKCHMAJIbHBIX 3AIIIUT K MAKCUMYMY Harpy30K 10 1 HostOpst
TEKYIIEeTo To/Ia.

7.2. He noryckaetcst mojikJIiodYeHue oTpeduTesieit ¢ MMKOBOI HArpy3Koii (B/B IBUTATEIS, TIEYHBIE
TP-PBbI, 2JIEKTPOTSTOBBIE I1/CT. 1 T.JI.) B CYIIECTBYIOIILYIO CETh 6€3 pacuyera yCTaBOK 3alUT MEPCOHATIOM
PT'3A 1o Bceit nenu mutanus ¢ npezactapiaeaneM ko B C3A MKC.

Eciit Heo6X0iMMO, TIEPECTABIISIIOTCST YCTABKH 3aTIHUT.

XapakTtep Harpy3KH JIOJKEH YETKO OTIPE/IEISATHCS ITPU COCTABICHUN aKTa 110 pa3TPaHUYeHUIO €
aOOHEHTOM.
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Bes zanmcu nepconana PT'3A ¢ JKypnane peseiinoii 3anutst Ha P/I11 He norryckaercs BKiioueHne
IIMKOBO# HArPY3KH B CYIIECTBYIOIIEN CETH, IaKe eCJIU He TPeOyeTC st 3aBbIlleHIe YCTAaBOK MAKCUMAJTbHBIX
3alluT.

7.3 He momyckaercst Bkimovyenune HOBbIX TTI 6e3 3amcu PT3A B JKyphaste peseitHoii 3aimutor
P/ITI, Tak kak Tpebyercs aHaIu3 yCTaBOK MaKCHMaJbHBIX 3allUT Ha Kabensx «HampasieHuii» u
COOTBETCTBHME UX HOMUHATbHOMY TOKY Iipesioxpanuteseil [IK Tp-pos BHOBb Bkitouaemoro TII.

[Tepconasn cereBbIX yuyacTKOB foJiKeH B sKypHase «/I3MeHeHMs1 cXeM M HOBBIX BKJIIOYEHU»
yKa3aTbh MOIITHOCTb TP-POB U HOMUHAJIbHBIN TOK ITpefoxpanutedieii [TK BHoBb Bkitouaemoro TII.

7.4 1lpu co3aHny aBapuiHBIX CXeM NMUTAHUS CETU JAMCIIeTYep palfoHa CaMOCTOSTENIbHO
PacCYMTHIBAET 10 HATPY30YHOMN CXeMe J0IYCTUMYIO Harpy3Ky Ha KabeJn 10 YCJIOBUIO COOTBETCTBUS €e
yCTaBKe MaKCUMaJIbHOU 3aIIUTHI 110 (hopmyie:
<0,73x I, - ;s 3amumThI € pese PT-80,PT-40
<0,5x [ - nna samuret ¢ peie PTB

somwarp, ~ AOTYCTHMBIi TOK HArPY3KH

I - ycraBKa 110 TOKYy MaKCMMaJIbHOM 3aIllUThI

¥YcraBka MakcHMaIbHOM 3aIIIATBL, TUPBI peJie YKazaHbl B (hriepHBIX KapTaX palioHO U Ha TUKETKaX
ycrpoiicts B PIT u TII.

MOsKHO TIOJTb30BATHCST CIEIUATLHON TabJIHIIEN JOMYCTUMBIX HATPY30K Ha KaOeJIH 110 YCJIOBUSIM
3amuTel, uMmetonierics B P/[11 paitona.

8. Bbibop ycTaBOK MaKkCHMMaJIbHOI HAIIPaBJIEHHOMN 3aIlUThI TUTaoMX BBoA0B PII onpenesen
urbopmarmonabiMu coobmermsivu Ne 419 /95-1989 ot 30.03.7990 .

JLOIL. HaTp.

JLOIL. HaTp.

['nasubiit nunskenep MKC C.H. Tonupka

Havanpunk C3A MKC AH. Epmuinkun
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(495) 797 32 32

akc: (495) 797 40 02
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Ten.: (99412) 496 93 39
dakc: (99412) 496 22 97

Benapycb

MuHck

220004, np-T Mobeauteneii, 5, oduc 502
Ten.: (37517) 203 75 50

dakc: (37517) 203 97 61

KasaxctaH

Anmarbl

050050, yn. TabauHo3aBozckas, 20
LLseiiuapckuin LieHTp

Ten.: (727) 244 15 05 (MHOroOKaHaNbHbIiA)
daxkc: (727) 244 15 06, 244 15 07

ActaHa

yn. beibutiwumnmk, 18
Bustec-ueHTp «benbutwmank 2002»
Odwuc 402

Ten.: (7172) 91 06 69

daxkc: (7172) 91 06 70

Atbipay

060002, yn. A6as, 2-A

Busnec-ueHTp «Cytac - C», oduc 407
Ten.: (7122) 32 31 91, 32 66 70
dakc: (7122) 32 37 54

Poccus

Bonrorpap

400001, yn. Mpodcotostas, 15/1, opuc 12
Ten.: (8442) 93 08 41

BopoHex

394026, np-1 Tpyza, 65
Ten.: (4732) 39 06 00
Ten./dakc: (4732) 39 06 01

EkaTepuHOypr

620219, yn. Mepsomaiickas, 104
Ocduchl 311, 313

Ten.: (343) 217 63 37, 217 63 38
dakc: (343) 349 40 27

WUpkyTck
664047, yn. Cosetckasi, 3 b, opuc 312
Ten./opakc: (3952) 29 00 07

Kasanb

420107, yn. CnaprakoBckas, 6, atax 7

Ten.: (843) 526 55 84, 526 55 85, 526 55 86,
526 55 87, 526 55 88

KanuHuurpap

236040, 'sappeiickuid np., 15
Ten.: (4012) 53 59 53

dakc: (4012) 57 60 79

KpacHopap

350020, yn. KommyHapos, 268

Ocuchl 316, 314

Ten./dakc: (861) 210 06 38, 210 06 02

KpacHosipck

660021, yn. Topbkoro, 3 A, oduc 302
Ten.: (3912) 56 80 95

dakc: (3912) 56 80 96

MockBa

129281, yn. Enuceiickaq, 37
Ten.: (495) 797 40 00
dakc: (495) 797 40 02

www.schneider-electric.ru

HuxHuit HoBropop

603000, nep. XonogHwiii, 10 A, oduc 1.5
Ten.: (831) 278 97 25

Ten./dakc: (831) 278 97 26

HoBocubupck

630005, KpacHbliit np-T, 86, odpuc 501
Ten.: (383) 358 54 21, 227 62 54
Ten./dakc: (383) 227 62 53

Mepmb
614010, Komcomonbckuit np-T, 98, opuc 11
Ten./dakc: (343) 290 26 11 /13 /15

Camapa
443096, yn. KommyHucTuyeckas, 27

Ten./dakc: (846) 266 50 08, 266 41 41, 266 41 11

Cankr-NetepOypr

198103, yn. Lnonkosckoro, 9, kopnyc 2 A
Ten.: (812) 320 64 64

dakc: (812) 320 64 63

Yoa

450064, yn. Mupa, 14, oducel 518, 520
Ten.: (347) 279 98 29

dakce: (347) 279 98 30

XabGaposck

680011, yn. Metannucros, 10, oduc 4
Ten.: (4212) 78 33 37

Qakc: (4212) 78 33 38

TypkmeHucTaH

Awrabar

744017, Mup 2/1, yn. 0. Smpe, «3.M.B.L.»
Ten.: (99312) 45 49 40

akc: (99312) 45 49 56

YkpauHa
[HenponeTpoBCK

49000, yn. Tnunku, 17, 4 arax
Ten.: (380567) 90 08 88
dakc: (380567) 90 09 99

HoHeuk
83023, yn. JlabyteHko, 8
Ten./dakc: (38062) 345 10 85, 345 10 86

Kuee

04070, yn. HabepexHo-Kpewatuukas, 10 A
Kopnyc b

Ten.: (38044) 490 62 10

dakc: (38044) 490 62 11

JIbBOB
79000, yn. Mpabosckoro, 11, k. 1, oduc 304
Ten./odakc: (380322) 97 46 14

Hukonaes

54030, yn. Hukonsckas, 25

BusHec-LeHTp «AnekcaHapoBCKuit», oduc 5
Ten./dakc: (380512) 48 95 98

Opecca
65079, yn. Kynukoso none, 1, odpuc 213
Ten./dakc: (38048) 728 65 55

Cumdepononn
95013, yn. Cesactononbckas, 43/2, opuc 11
Ten./dakc: (380652) 44 38 26

XapbkoB

61070, yn. A. Mpockypbl, 1
Busnec-ueHTp «Telesens», oduc 569
Ten.: (380577) 19 07 49

dakc: (380577) 19 07 79
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