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1. BBEAEHUE

3anmThl MHKpornpoueccopubiii (B3M-4) pa3pa®oTaHbl JUisi MPUMEHEHUS B
YCIIOBUSIX OTKPBITHIX TOPHBIX pa0OT ¥ B TOM YKcClie Ha OOPTY ropHbIX MamuH. B3M MoxkeT
yCTaHaBJIMBATHCA HA CTAIIMOHAPHBIX, MEPEABUKHBIX U PACIPEICTUTENbHBIX MOJACTAHIIMSIX;
Ha pachpeieNUTEIbHbIX U TPUKIIOYATEIbHBIX MYyHKTaX, a TaKXe€ B BBICOKOBOJBTHBIX
syerKax dKCKaBaTOPOB, OYPOBBIX CTAHKOB U T.Jl. B KOMIUIEKTE ¢ TpaHC(hopMaTopaMu TOKa

HanpspKeHUs (WU IPYTUMHU UCTOYHUKAMU HAIIPSDKCHUS ).

B HacTtosiiee Bpemsi cepHilHO BBITyCKaroTcs cieayromme moaudukanuu b3M B

3daBUCUMOCTH OT COACPKAINXCA BUIOB 3aIINUT:

1) B3M-3

2) B3M-4

BHUMAHMUE! Cxema 1 KOHCTPYKIHS pejie MTOCTOSSHHO COBEPUIEHCTBYIOTCS U MOTYT

a) «MTO» 0e3 BbIIEP)KKH BPEMEHU;

0) MT3 c He3aBUCUMOM PETyIHPYEMOi BBIIEPKKON BpeMeHu ot 5 1o 15 c;
B) 30® — 3amuTa oT 00pbIBa OHOM (Ha3bl MUTAONICH TpeX(pa3HOH CETH.

a) «MTO» ¢ puxcupoBanubiMU BbIZIepx)KaMu Bpemenu: 0, 0,5, 1,0 u 1,5
CEK.

0) «MT3» c He3aBUCHMOM BBIJIEpKKOM BpemeHu oT 0 110 15 cek;

"B) «O33» ,w,~ HanpaeienHas u MT3 1o lp 3amurel o1 0xHO(A3HBIX

3aMBIKaHUW Ha 3eMJIIO ¢ BbLAepkKamu Bpemenu — 0; 0,5; 1 u 1,5 c¢. Tuna
«3epoy;

r) «30®» — 3amura oT 00pbiBa 0HOM (ha3bl MUTarOIIEH Tpexda3HOl ceTu;
n) «3MH» - 3amura MUHUMAJIbHOTO/MaKCHMAJIBHOTO HAaMpspKeHUs (C
BO3MO>HOCTBIO €€ OTKIL.).

e) «KXK3» - KOHTpOJIb IEJIOCTHOCTH Wbl 3a3eMJICHUS B Kabele,
OTXOMSIIEM K TMEpeIBIKHON TOPHOW MaluHe (C BO3MOXKHOCTBIO €€
OTKJIIOUEHHsT mpu ucnoib3oBaHuu [III B kauecTBe JHMHEWMHOrO WU
9KCIUTyaTaIUH ¢ 4-X KHIbHBIM Ka0enem);

K) «JIroK» - OJIOKMPOBKA MPU HE3AKPBITHIX OTCEKaX OTXOAIIETO Kadens (C
BO3MOXXHOCTBIO OTKJIFOUEHUS, €CJTU OJIOKUPOBOK HET).

OTJIMYAaTbCA OT OIIMCAHHBLIX B PYKOBOACTBC 0e3 CHIKCHUS HOTpe6I/IT€J'IBCKI/IX CBOMCTB

N30SI

Mp1 yBepeHsl, uTo 0OHapyKeHHble Bamu HecoBnageHus: He A0cTaBiIT Bam kakux-nmu0o
XJIOMOT MPH 3KCIUTyaTallMd, HO BCE € Mbl OyJeM BechbMa 0JlarolapHbl U MPU3HATEIbHBI

Bawm, eciiu cBou 3amedanus u noxenanus Bel He Oyere 3amanuuBaTh, a COOOIIUTE HAM:
KIEM [THCEM

E-mail —jp@jpc.ru

11672, r.Mocksa, a/s 142, Komnanus «O0beiuHeHHAS DHEPTHS»

3BOHKOB

(dhakc-cooO1eHmi

+7-495-544-46-47, +7-495-558-88-18 | +7-495-544-46-07
[To texuuke +7-495-987-37-40 no0. 118
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2. HazHaueHue U YCJOBHS IKCILTyaTALIMU

2.1. Baok 3anuThl MEKPOIIPOTIECCOPHBIN - b3M-4 npegHazHaueH A1 3auThl
MPUCOEANHEHUN OT:

1) mexaydaszHbix TokoB KopoTkux 3ambikanuii (TK3) — «MTO» ¢ GpukcupoBaHHBIMH
BbIZIep)kKamu Bpemenu 0; 0,5; 1; 1,5 cek;

2) meperpy3ok mo Toky - MT3 ¢ He3aBHCHMOI peryiupyemMoill BBIICPKKOH BpPEMEHH,
peryJInpyeMoHu IJIaBHO;

3) oaHO(DAa3HBIX 3aMbIKAaHHMI Ha 3eMJII0 B CETH C M30JIMPOBAHHOW MJIM 3a3€MJICHHOM uepes

BBICOKOOMHBIA pe3ucTop Heutpanbto - «O33» wampaBiaenHas u MT3 mo |
HEHEIpaBJICHHAas;

4) obpeiBa omHOW (a3l B menu muTaHus Harpy3kd — 30® ¢ BO3MOXKHOCTBIO €€
OTKJIFOUEHUS;

5) 3amuTa MUHIMAJILHOTO HAMPSHKCHHS ¢ BOBMOYKHOCTBIO €€ OTKIItoUeHUS - Umin ;

6) 3amuTa MaKCUMaJIBHOTO HAMPSHKEHUS C BO3MOXKHOCTBIO €€ OTKITIOUCHUS - Umax ;

7) oOpbiBa xwmibl 3a3emiieHusi B kabeme — KOK3, muTaromem ropHyo MamuHy (TIpH
HaJIMYUHU 5-1 KOHTPOJILHOM JKUJIBI B Kabele);

8) HecaHKIIMOHMPOBAHHOI'O OTKPHIBAHUS KPBIIIKKA OTCEKA OTXOASIICIO Ka0es - «JItok»;

9) umeeTcst BXOM IS OTKJIFOUYEHHS OT IMTOCTOPOHHUX KOHTAKTOB, KOTOPBIA HCIOIB3YETCS
HAMU B NPUKIOYaTeNbHbIX NyHKTax ABII nid uHauKanui v OTKIIOYEHHS 3alUTOU
IPSAMOTO JIEHCTBHS PACICIUTEIAMU TOKa B BRIKIIOYaTenax- MTOgp -

2.2. Pene mpenHa3sHavueHO I paOOTHI B YCIOBUAX ¢ HOMHUHAIBHBIMHA 3HAUYCHUSMH
kiuMatryeckux aktopoB o 'OCT 15150-69 u 'OCT 15543-70. [1pu aTom:

- TeMIieparypa okpysxaroiei cpeapl, °C ot munyc 10 xo mwiroc 50;

- BBICOTA HaJ ypoBHEM Mops He 6oiiee 2000m,

- OKpy:Kalolas cpejia — HeB3pBhIBOOIACHAs, HE COeprKalasi TOKOMPOBOISIICH MbLIH,
arpecCHUBHBIX Ta30B M TMApOB B KOHIICHTPALUSX Pa3pPYyIIAIOMIMX METAIBI U HU30JSIHUIO.
ATMoccpepa Il mo TOCT 19190-69;

OTHOCHTEJIbHAS BIAXKHOCTH Bo3ayxa 10 100% npu temmeparype mioc 35°C;
- pene I0JDKHO MOHTHPOBATHCS HA HEMOABMKHBIX METATUICCKUX UITH
W30JISIIMOHHBIX OCHOBAHUSX;

- MECTO YCTaHOBKH JIOJDKHO OBITH 3aIIMINECHO OT MO aHMS JKUIKOCTEH,
Macia, 3MYJIbCUAN U T.1.;

- pelne He JOJDKHO MOABEPraThCs BO3JACHCTBUIO COTHIIA, MATHUTHBIX U
AIIEKTPUYECKUX, a TAK)KE PaIHAIIHH;

- pabouee MOJOKEHUE pesie — 0e3pa3TMIHOC;

- JIONyCTUMBbIE BUOpallMOHHBIE Harpy3ku 0,5Q;

Cremnenb 3amuThl A51ekTpoHHOM yactu pene b3M 1P44 mo TOCT14254-80
2.3. YcnoBHoe o0003HaueHHWE O0Ka perie 3aluT paci(pOBHIBACTCS CICAYIOMIUM
obpazom

B3M X XX Ug,=XXX TV 3148-041-11392262-2002

| [udp TexHU4eCKUx yCiaoBUl
Hanpskenue nutanns HOMUHAJIBHOE
By xiimMaTrieckoro uCIoJHeHUs
Moaudukanms
MarnorabaputHsliii 070K 3aIUT
MUKPOIIPOLIECCOPHBIN




2.4. OCHOBHBIE TEXHUYECKUE TAHHBIE

No HanmenoBanue mnapamerpa 3HaueHue
1. | HomuHanbHOE HanpsHKeHUE 3alUIIAeMbIX
npucoeInHeHui, kB 3+-35
2. | HomunanbHOe HanpsikeHHe nuTaHus, B ~220
3. HomuHanbHbIN BTOPUYHBINA TOK LIEMIEN OT
TpaHchopMaTopoB TOKa, A 5
4. | Nuana3oH TokoB cpabateiBanus MTO, A o TpeOOBaHUIO
Bpewms cpabatsiBanust MTO (pukcupoBaHHBIE
YCTaBKH), CEK. 0;051ul5
*5. | Jmana3oH TokoB cpabaTeiBanus MT3 ¢ 1o TpeOOBaHUIO
HE3aBUCUMOW BBIICPKKON BpeMeHH, A (ctangapt(0,5+ 5)A)
6. | Jlmanazon ycraBok BpemeHu MT3, perynupyemsiii, ¢ 0+15
7a. | Tok cpabaTbiBaHMs HanpaBJIeHHOM 3auThl 0T 033
o Toky B koMiuiekTe ¢ T3JI-1 05.1 (T3JIM) u
PJIHHII (Uo), A ~0,3
76. | Ilopor cpabatsiBanust MT3 1o Iy, A ~180
8. | Bpewms cpabatsiBanus 3anuThl oT O33, Mc 50+60
9. | Jlmanazon ycraBok Bpemenu 033, cex 0;0,5 1,15
10. | Iloporu cpabarbiBaHUs 3aIIUTHI OT 0OpbIBA (HA3HI :
a) M0 TOKY (~0,5) Iyt
0) mo yriy mexnay |, u I, rpaa. O <30
B) 110 BeJIMUMHE OTHOIIEHUsT Mexay |, u |, 2
11. | Bpewms cpabateiBanusi 30D, c 5,6
12. | Tlopor cpabareiBanus 3MH ( ¢ BO3MOKHOCTBIO Umin  55+60
OTKJI.) OT HOMUHAJIBHOTO HampsikeHus, %o Unmax 130
13. | Bpewms cpabarteiBanus 3MH, ¢ 2c
14. | Tlopor cpabaTbiBaHUs pesie KOHTPOJIS KUITbI <0,5
3azemuienus (KOK3), A
15. | Bpewms cpabateiBanus KXK3, ¢ 1,2 cek.
16. | Bpewms otkmtoueHust oT KOHTakKToB, MTO BBIKII. 0
KpbImiku otceka orxosiero kabens, ¢ 1,5¢c
17. | Pa3mepsl, MM 155 x210x 90
18. | Macca, xr 1,2

* IIpu ucnonbzoBanuu MT3 ¢ t aiis 3anutel ot K.3. crenyeT npu 3akasze coriacoBaTh
JMana3oH YCTaBOK 3alIUThI C BeIMUYMHAMU KO3 PUIIMEHTOB TpaHchopMauu
TpaHchOpMaToOpOB TOKA.




3.¥YcrpoiicTBO

3.1 Ha nureBoit kpsiike Kopiryca 0J10Ka 3aluT pacoI0KEHBI:

1.
2.

0.
a) Ilpm KpaTKOBpEeMEHHOM HAXXaTUM W OTIYCKAHUM OHA CHHUMAET OJIOKHPOBKY
cpaboTaBIIIETroO BH/IA 3alIMTHI M BO3BpaIIacT O0JI0K B paboyee COCTOSHUE ¢ IToracaHueM
(KpacHbBIX CBETOMO/IOB) BEX BUOB 3AIIIUT.

JluHerHas mKana aMrnepMeTpa;

Pe3uctopsl omnepaTuBHOM HacTpoWku ycTtaBok Toka (a3 MT3 ¢ He3zaBucuMOU
BBIICPIKKON BPEMEHH |y “A”, lyer “C”

3enennie cBeTOANONBI «I'O0TOBHOCTBY 3ammT (BepxHuit - MTO, MT3 u 300;
HwkHUM - O33 tuma “3epo”). Ilpu ucnpaBHBIX 3allUTaX CBETOIUOIBI JOKHBI
CBETHUTHCS HETIPEPHIBHBIM POBHBIM CBETOM.

Nunukatopsl cpaboTaBUIMX BHUIOB 3allIUT (CBETOAMOBI) KpacHOro 1Bera: 30D,
3MH, MT3-MTO, O33, npuuemM, Tpu MNOCIECIHUX HUMEIOT JIBOMHOE Ha3HAYCHHUE.
Eciu 3MH roputr poBHBIM (HEMHUTAIOIIMM) CBETOM, cpaboTana 3ammra
MUHUMAJIBLHOTO  HampsbkeHus.  Ecnm  cpaboTana  3ammrTa  MaKCUMAalbHOTO
HaIpPsOKEHUS, THAUKATOP MUTAET.

Ecmm MT3-MTO roput poBHEIM (HeMuraronmm) cBetoM, cpabotana MT3 ¢ tesa.
Ecnu cpaborana MTO, unaukatop Muraer.

[Ipu cpabareiBanuu HampaBieHHOW 3amuTbl oT 33 MHIUKATOP CBETUTCA
HenpepblBHO. [IpM  OTKIIIOYEHMH YCTAaHOBKH B PE3YyJbTAaT€ OJIHOBPEMEHHBIX
3aMBbIKaHUI Ha 3eMJII0 Ha pas3HbIX (a3ax pas3HbIX JMHUN (IByX(]a3zHoe K.3. uepes
«3eMITI0») cpabaThiBaeT HeHanpaBieHHas M T3 no |y u unnukatop O33 Muraer.
[Ipu noctwxenun moporoB cpadateiBanuii MT3 u 300 3aroparorcs
COOTBETCTBYIOIIME CBETOAUOABI M, €CIIM CHUTHAJI CHIJKACTCS HUXKE YCTaBKH,
CBETOJMOABI TacHYT. PazymeeTcs, eciii BpeMsl yCTaBKM HE UCTEKIIO.

ITpn ynepxanmm Toka Oompmie |y, B Tewenme t > ty; 3ammra cpabarelBaeT n
osokupyercs. CurHaa Ha HUHAMKATOPE COXPaAHAETCS IO HaXaTUsi U OTIYCKAHUS
KHOTIKU «JleOJIOKMpOBKa» Jaxe, €CIM HApsKEHNUE MUTAHUS UCUYE3aIO.
Nuaukatopsl KOHTposst uenoctHocTH xuibl 3azemiieHus (KOK3) orxonsmiero
Kalenst — «3eMiisD» COCTOMT M3 JIBYX CBETOJMOAOB — 3€JIEHOTO M KPAacHOIO IBETa
.3eJIeHbIN CBETOINO] — KOHTPOJIbHBIN TOK (0K0Ji0 0,5 A) mpoTekaeT 1o netie: Kujia
3a3eMJICHHS] — KOHTpOJIbHAs kuia. KpacHbIil CBETOAMO — YCTAHOBKA OTKJIFOUEHA B
pe3ysbTaTe 0OphIBa B KOHTPOJIUPYEMOM TIETIH.

Nunukarop «JIroK» CIyKUT IJisi KOHTPOJSI HEJOCTYITHOCTH OTXOJSAIIEro Kades.
Eciam KOHTakThl KOHEYHOTO BBIKJIFOYATENS KOHTPOIUPYEMOTO JIOKa PA30MKHYTHI,
yepe3 1,5 cex 3ammura OTKIIOYUT BBIKIIOYATENh M 3a0JIOKUPYETCS ¢ WHAUKAIMEH
(KpacHbI CBETOUO).

Nunukarop «MTO BbIKI.» yKa3blBaeT Ha cpabaTbIBaHHWE paclenuTeNed ToKa
PSAMOrO eUCcTBUA. PacrionokeHHbIX B BAKYYMHOM BbIKiIroYaTene BbOM.

CrieBa BHU3Y HaxXOAWTCS TEPEKIIOUYaTeNlb amiepmerpa. B pexnme msmepenuit 3*
¢ba3HOrO TOKAa JIMHEWHBIA  aMIIEpMETP MOKWKET BEJIMYMHY Harpy3Kku
cootBeTcTBYIOMmIEH (a3el "A" unu "C", a B cpeanem nonoxenuu I+ 1., T.e. “B”. B
peXrMe HaxaTol KHOMKU «TecT» amMmepMeTp MOKaKeT BEIUYMHY TECTOBOI'O TOKa
s HacTpoviku MT3 Ha dazax «A» u «Cy», perynupyeMoro pe3sucTopoM lec;. (Tok
Harpy3KH JIOJDKEH ObITh OTKIIIOUECH).

Knormka «/[e6nokupoBkay uMeeT ciaeayroiiee Ha3HAueHHE:



0) Ilpu cpaboraBmieii ar000¥ 3ammTe AIUTENbHOE (4+5 CEeK) HaKaThe KHOTKHU
«/lebmokupoBKay 10 BO3HUKHOBEHHS MHUTaHUsS TpeX BHIOB 3allUT, a 3aTeM
OTIIYCKaHUM KHOIKH, TMPOUCXOJUT OAHOKpaTHbIM miepeBog 30D B pexum
UHAVKALUY, T.e. 0€3 OTKIIOUEHMsS 3alUIIAaeMOro IMPUCOCIUHEHUS U OJIOKHPOBKH
3amut. s Bo3Bpamienust 30 B pexxuM cpadaThbIBaHUS U UHIUKALMU C «IIAMSTHIO»
JI0OCTaTOYHO Ha)KaTh KHOIKY KPaTKOBPEMEHHO IpH JIF0OOH cpaboTaBIiel 3aiuTe.

3.2. Ha BHyTpeHHeH CTOpPOHE KPBIIKH CIpaBa BHU3Y HAXOIATCS PE3UCTOPHI IS
PEryJIMpoOBOK yCTaBOK «lyro» M He3aBUCHMOM BbIACpKKU BpeMeHu MT3 - tyrs. Jis
TOTO, 4YTOOBI M3MEHEHHE YKA3aHHBIX YCTAaBOK IIOCJIE PETYJIUPOBKU MPOU3OILIO,
HE0OX0AMMO TpH J000H CcpaboTaBIIEH 3alllUTe KPAaTKOBPEMEHHO HaXaThb KHOIMKY
«J1e0moKupoBKay.

[Ipu nHeobxomumocTu BBeneHUs t,,, C KOHTAKTOB CHUMAIOTCS TIEPEMBIUYKH H
HAJCBAIOTCS HA OJIMH BEPXHHUM KOHTAKT MOJJOOHO YCTaHOBKE BBIJICPIKEK BPEMEHU IS
«O33» - t,,,

Brlmie BepTUKaIbHO PSIIOM PACIIONOKEHBI IBE MEPEMBIUKU — to33. Eciin mepembruxy
CHSTh M HAaJeTh €€ TOJIbKO Ha HIKHMM KOHTaKT ()i TPEeIOTBpAIICHUS YTEPH)
BBOJIUTCSI CTYIIEHb BpEMEHHM BbLAEpKKU O33.

a) 00e mepeMbIYKU 3aMbIKat0T KOHTaKThI t=0 (60 Mcek)

0) 1eBas mapa KOHTaKTOB pa3oMKHyTa — t=0,5 cex

B) IIpaBasi mapa KOHTAKTOB pa3oMKHYyTa — t= 1 cek

r) 00€e mapbl KOHTAaKTOB pa3oMKHYTHI — t = 1,5 cexk.

Brinepxku Bpemenu O33 mocne U3MEHEHHs YCTABKM MEHSIIOTCS TOJIBKO IIOCTE

CHATHS TIMTAHMS 1O IOracaHus BCEX CBETOIHOIOB, a MOTOM BOCCTAHOBJIEHUS HMHUTAHUS
OJIOKA.

3.3. CiieBa BHHM3Y PacroJIOKECHBI MIEPEMBIYKH, KOTOPBIC TIPH BKIIFOYCHHOM COCTOSIHUU

OJIOKUPYIOT: BEpXHsISl — 3alllUTy MHHUMAJIbHOTO M MAaKCHUMAJbHOTO HANpPsLKEHHS, a
HxHsA1 KOK3 npu oTcyTCTBUM NATOM KUITbI B KaOene.

3.4. B riryOuHe KopITyca pacroIoKEeHbI KJIEMMBI JIJIs TTOAKIIOYEHUS BHEITHUX TICTICH.
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3.5. Haneras Ha konTaktax «30®d» mepembpluka OJOKHPYET pabOTy 3allUTHl Ha

OTKIKOYCHHUC HOTpe6I/ITeJ'I$[. COXpaHHeTCH TOJIBKO MHAMWKAaIlKA.

He 3a0OmBaiite BBOmUTH «30®» Ha OTKIIOUCHHE MpU 3aIUTEe JBUTATEICH, T.C.,

cHUMATh nepeMbIuky «30®d» ¢ IByX KOHTAaKTOB U HAJIETh €€ Ha OJUH.
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K. IIpoBona Haznauenue
1) ®daza "A"
2 >~ Henrpann [lenu OT T.T. TOKOBBIX 3aIUT
3,4 ®daza "C" baz AuC
4*1 Or ;431 enu ot TTHII
(T3JI, T3JIM u np.) lo Pexomenyemsrii -
5 Orl,430 | 13511 05.1
6 1 ITutanmue ~ 220B - ®aza
7 [Turauue - o0
14* 600 Curnan Uo ot gatunka PJJHHII
18 12 CUTHAJI KOHTPOJISI KUJIbI 3a3eMJICHUSI KaOes
19 22 Curnan ocpadbaTbIBAHHUHM TOKOBBIX
pacrenuTene BaKyyMHOTO BBIKITIOYATEISI.
(MTOgpxn)
20 21 KOHTPOJIb KPBIIIKK OTCEKa Kabest
10 9 OJIOKMPOBKA BKITIOYCHUS BBIKITIOUATEIIS
11 1 MMUTAHUE LIENEHA OTKIIOYECHUS ONEPATUBHBIM
HanpsbkeHueM ~ 220B
12 3 Curnai nig otkiaroueHus BB
16 5 OTK/II0YEHUE HE3aBUCUMBIM paclieIuTeIeM
17 6 (oT 3apsHKEHHOTO KOHICHCATOPA)

Ecnu ucnonbs3yercs 4eThIpexskKUIbHBIN Ka0emb (0€3 KOHTPOJIBHOM KUJIbl) B OTCEKE
Ka0eJIst clieTyeT 3aKOPOTUTH KieMMY «K» Ha 3eMJTI0 U MOCTaBUTh NepeMbluky «KIK3»

4. Yka3anus Mmep 0€30MaCHOCTH.

4.1. K oskcrmyatanua OJ0Ka 3aIlUThl MOXKET OBITh JOMYIIEH MNEPCOHAN, WMEIOITUI

CHeIUaJbHYI0 TOATOTOBKY, 3HAIOIIMKA TMpaBujia OE30MacHOCTH MpU OOCITYyKHUBAaHUU

ANEKTPOYCTAaHOBOK HampspbkeHueM Boiiie 1000 B 1 uMeronuii y1ocToBepeHre ¢ Trpymnmnoi

no Th ue ke 111

4.2. CrnenmyeT MOMHHTH, YTO Ha OJIOKE 3aIUTHI UMEIOTCS HanpspkeHus ~ 220 B mutanus

U 1IeTIeH yIpaBiieHus, a TAKKE€ BXOJHBIC IIENU OT TpaHCHOPMATOPOB TOKA YCTAHOBJICHHBIX

B OTCEKaX BBICOKOTO HAIPSHKCHHUS.

4.3. Kareropuyecku 3amnpeniaercs pa3pbiBaTh LEMU OT BCEX TPAHCPOPMATOPOB TOKA MPHU

BKJIFOUEHHOM 3JIEKTPOYCTAaHOBKE M BEIHOCUTH UX 3a Mepeienbl mkada.

4.4. Ocoboe BHMMaHUE OOpaTUTh HA HAJIEKHOCTH 3a3eMJyIeHUs BbIBOJOB M, Bcex

TpaHcHOPMATOPOB TOKA.

45. JloOwsie pabotel B 1ensx b3M wu ynpaBieHus SYEUKOW TMpU  BKIFOYCHHOM
pa3beIMHUTENE MOIIIHOCTH KaTEropuuecku 3amnperiatorcs!!!

4.6. TloaxmtouaTh moctopoHHee muTanue ~220B crneayer TONBKO MOCIE OTKIIFOUEHHOTO
BeIkItouarenss QF2. B mpotuBHOM ciiydyae HampsbkeHHe 6 KB okakercst Ha mmHax
SBII B pe3ynbTate oOpatHoi Tpanchopmaruu depe3 Tpanchopmarop OJIC-6/1,25
¢ oomorkamu 0,23/6 kB.



5. UHCTpYKIHS 110 IKCILIyaTaluKl
5.1 O0mue ykazanmusi.

[lepen moObIMU NIEUCTBUSMHU CBS3aHHBIMHM C OJIOKOM 3alllUT, CJIEIYET TIIATEIbHO
U3YYUTh TEXHUYECKOE OMHMCAHME W HACTOSIIYI0 MHCTPYKIUIO. Bo Bpems npoBepok Oioka
WIM €ro JKCIUTyaTallud NpHU MaJeHIIMX COMHEHUSIX ClIelyeT 0OpaTUThCA K ONMUCAHUIO U
PEKOMEHIallMsIM BHOBbB, HE MOJIarasch Ha MaMsTh.

Oo6partute oco00e BHUMaHHE HA MEpbl O€30MACHOCTH.

Kaxkoro-mbo yxoma, KpoMe periiaMeHTHBIX TPOBEPOK M YCTAHOBKU HOBBIX YCTaBOK
IpY U3MEHEHUHU [TapaMeTPOB 3allMIIaeMbIX npucoeanHennii, B3M He TpeOyer.

[Tocne cpabarbiBaHusl 3amMT JIOOOTO BHAA HEOOXOAMMO TOHATH M YCTPAHUTh
MPUYUHBI TOBPEXKACHUS MPEKIIE, YeM J1€0JOKUPOBATh YCTPONUCTBO KHOMKOW M BKIIIOYATh
MPUCOEANHEHUE B palOTYy.

[lepen ycTaHOBKOW B JCHCTBYIONIYIO SJEKTPOYCTAHOBKY OJIOK 3allUT JOJDKEH
IIPOBEPATHCS HA pabOTOCIIOCOOHOCTH B JIA0OPATOPUU PENECHHOM CITyKOBI.

5.2. IlpoBepka 1 HaCTpoOiiKa yCTaBOK OJIOKa 3alluT.

Hanpsokenne nuranuss b3M  ~220 B nogkmrowaercs k kinemmam 6 u 7. Ilpu
WCIIPAaBHOM peEJI€ POBHBIM HEMHIAIOIIUM CBETOM JOJDKHBI CBETUTHCA CBETOAMOJIBI
"T'oroBHOCTB" — «MT3» 11 «O33».

ITepBoii npoepsiercs 3ammura MT3 ¢ He3aBUCHMOM BBIJEPKKOM BpEMEHHU, TaK Kak
30® u MTO npusssansl k yetaBke MT3. (130 = 0,5 lyrs ; Lo = K. lyrs).

[enu ot TpanchopmaTopa UM UCTOYHUKA TOKA MOJKIIOYAIOTCS K KieMMaMm 1 u 2.
[Ipu yBenuueHun Toka Ha JTUHEHMHOM amriepMeTpe (MepeKiirodaTeb JOJKEH ObITh Ha (aze
"A") HOMKHO OBITh COOTBETCTBYIOIIEE IMOKAa3aHWE, a MPU JOCTHKEHHH TOKa YCTaBKU
3aropaetcs ceeroguon "MT3".

Ecnu 3amurta ot oOpeiBa ¢aszel (30D) b3M 3anelictBoBaHa Ha OTKIIOYEHUE U
BBIIEP)KKa BpeMeHH tyz > 5,6 cekyna mepBoii MmoxkeT cpaborath 30D, Tak Kak ypOBEHb
ee ycTaBku Toka cocrasisieT ~0,5 |y, MT3.

B stom cnydae cieayetr nepeBectu 30D B pexkuMm uHaukanuu. ClaeayeT HakaTh
KHOTIKY «JleOIOKUpOBKa» U JIepKaTh €€ JJIUTEIBHO, TTOKA HE 3aMUTaI0T WHIMKATOPhI BCEX
BHUJIOB TOKOBBIX 3allIUT, MOCJIE YEro KHOMKY OTIMYCTUTh. B 3TOM peXHUMe CBETOIHOJ
«30®d» 3aropaercs, OJHOKpPAaTHO HE BbBI3bIBAasl CpabATHIBAHMS MCIIOJHUTEIBHOTO pejie U
ero 0;i0kupoBKy. Toxke mpousoiinet, ecnu nepeMbraka 30d Oyaer 3aMKHyTa.

PerynstopoM MOCTOPOHHETO MCTOYHMKA TOKA YCTAHABJIMBAETCS TOK YCTaBKU Ha
daze “A”.

Pesucropom |y, daser "A" HeoOXommmoO (M3 IOracIIEro0 COCTOSIHHA) IOOHTBCH
Hayasa 3aropanus ceeroguona "MT3". Yeennuus Bennuuny Toka Ha 10% OHOBpEMEHHO
C TojIauei TOKa, BKIIFOUAETCS CEKYHJOMEp (MUJUTUCEKYHIOMED) JIJIsi U3MEPEHUSI BpEMEHU
cpabatbiBaHus. JJis1 U3MEHEHUS YCTaBKU tyr3 CIIYKUT PE3UCTOP HA BHYTPEHHEW MaHeIu
KpbIlliki . VI3MeHEeHHe BpEeMEHM IOCJie MOIMPaBKU JBWKKA - 'tyr3" WM TOKAa OTCEYKHU -
"lyro" mpowmsoiiner, ecau ¢ O10Ka OyJET CHATO HANpPsDKEHHE J0 IMOTracaHus 3€JIEHOTO
CBETOAMO/Ia, & TOTOM BOCCTAHOBIICHO, WJIM TIPU CpabOTaBIIEM COCTOSHUU JIFOOOH 3aIUThI
Ha)kaTa U OTIylleHa KHomka "JleOiaokupoBka'.

B namewm ciyuae nns toro, ytoObr 30 cHOBa HE Meliana UCIBITAHUSIM, KHOIKY
CleAyeT HaXaTh JJMUTEIbHO JI0 MUTAHUS WHJMKATOPOB BCEX 3AIUT U OTHYCTUTH WIH
3aMKHYTb IEpeMbIUKY «30D»
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[Tocne mompaBku ycTaBKH TOKa |y, HEOOXOAUMO N1E€O0IOKHUPOBATH CPaAOOTABIIYIO
3aIUTY, TOCTOPOHHUM TOKOM TIPOBEPSETCS BEIMYNHA 10 CpabaThIBAHMSI 3AIUTHI.

[ToaxmrounB poBoaa K Bxoay (azer "C" (kiaeMMbl 3 U 4 ) clieayeT OTperyjanpoBaTh
ImT3- ycTaBky, a tyrs U lyro Todbko mpoBeputh. [lokazanus ammepmerpa cleayer
POBEPATH MEPEKIIIOUnB TyMOsep Ha ¢dazy "C".

[Tocne nmocnennero cpadbatbiBanus 0JI0KA, ClIeyeT KPaTKOBPEMEHHBIM Ha)KaTHEM U
oTmyckaHueM kHomku "JlebmokupoBka" BepHyTh B3M B HMCXOAHOE COCTOSIHHE.
[Tepembruky 30® BepHYTh B HYKHOE MOJIOKEHUE.

VYBenuuuBas TOK dYepe3 BXoj Jobon dasel (ki.1,2 umm 3,4 ), onpenensercs
HayaJlbHOE 3HaueHHe TOoKa cpabarbiBaHus 30D u mpoBepsieTcsl BpeMs BBIAEPKKH 3TOU
3aIUTHI.

WMest 1Ba peryimpyeMbIX HCTOYHHKA TOKa ¢ Bektopamu |, k 1. > 30° moxHO
ONpPENeNSITh U PeryaupoBath ycTaBKUd lyvrs, Iumro U tyrs He mepexmouas 30D Ha
WHJIUKAIUIO.

[TpoBepka Toka cpabarbiBaHus 3amuThl 0T O33 OCYIIECTBISETCS B KOMILIEKTE C
TTHII Toro tuma, ¢ xotopeiM b3M Oyaer paborats. Bropmunas obmorka TTHII
noakiovaercss Kk kiemmam 4* u 5. Ilpu mpoBepke 6ioka b3M4, kotopeiii paboTaeT B
komiiekre ¢ PJIHHII, wa xnemmbr 14* u 5 momaercsa nampspkenwe Up okonmo 3 B
omepexatomee Tok |, Ha 90°. VBenuueHmeM Toka depes IEPBUYHBIN IIPOBOI B OKHE
TpaHchopmaropa OIpeaeNsieTcss Mopor Toka cpabateiBanus. OJHOBpPEMEHHBIM
BxmrouenueM |, =1,2 1., 1 MunMcekyHIOMepa OIpelessieTcd BpeMs cpaOaTbIBaHHs
3amuThl oT O33.

Ecnu 3ammra ot O33 He ucnonbs3yercs, kiemMmbl 4* | 5 u 14* cnegyer 3aKOpOTHUTB,
a KkJieMMa S5 JoJbKHa ObITh 3a3eMIIeHa B JTI000M cilyvae.

6. OnepaTuBHasi ycTaHOBKa TOKa cpadarbiBanuss MT3 ¢ He3aBucuMO
BbI/ICP’KKOM BPEMEHHU M MOAr0OTOBKA K pe:xumy "Tecr".

6.1. B Gi0Kke 3amuT 3am05keHa BO3MOKHOCTh U3MEHATh Moporu cpadbatsiBanus MT3
C lyesas- (Hamp., sueiika mepemerieHa uisi 3allUThl JPYroro MPUCOCIUHEHMS), a TaKKe
MPOBEPATh PAOOTOCIIOCOOHOCTh 3alIUTHI B TIOJIEBBIX YCIOBUAX 0€3 PETyIHpyeMOTro
MOCTOPOHHETO UCTOYHUKA TOKA.

DTO JIOCTUTAETCS] ¢ TMOMOIIBIO COOCTBEHHOTO TECTOBOIO CUTHAJIA, MHAMKATOPHOTO
aMIIEPMETPa U PEryJIMPOBOYHBIX PE3UCTOPOB 0003HAYEHHBIX «lreer» M «lyer».

PerynmupoBka u mpoBepka 0JI0ka TOJDKHA MPOU3BOINUTHECS 0€3 Harpy3KH CO CTOPOHBI
NOTpeOUTENEH.

JIJist TojTauu TECTOBOTO CHUTHAja CIEAYyeT HaKaTh M yJISpPKUBaTh KHOMKY «Tecty.
YpoBeHBb TECTOBOTO CHUTHaNA (BEIMYMHA TOKA HA aMIIEPMETPE) PETYIUPYETCS PE3UCTOPOM
«reer» HA azax «A» u «C».

BxkiarounB TymOnep Ha Qasy «A» COOTBETCTBYIOIIUM PE3UCTOPOM «ly.» HEOOXOAMMO
noOuTbesi Hadana 3aropanust cBetomuona «MT3». IlepexmtounB TymOnep Ha dazy «C»
cienyer 3aUKCUPOBATh COOTBETCTBYIOLIMM PE3UCTOPOM HAualo 3aropaHus CBETOAMOIA
«MT3» na stoit aze. [locne ormyckanust kHoniku «TecT» pese Bo3Bpaiaercs B pabouuit
PEXHMM C TOKaMH YCTaBOK — «ly.» MT3, OTperympoBaHHBIMHU 110 TECTOBOMY CHTHAIlY, a
amMIepMeTp CHOBa HAa4YMHAET MOKAa3bIBATh TOK HArpy3Kd TOH (pa3bl ceTh Ha KOTOPYIO OH
BKJIFOYEH.



[«MTO» u3MeHUTCs C TOM KE KPaTHOCThEO aBTOMAaTHYECKHU.

CpenHee moJoKeHHE TyMOJiepa aMIiepMeTpa COOTBETCTBYET CyMMe TOKOB (a3 "A"
u "C", 1.e. pakrnuecku Toky ¢aszel "B" B pexume uzMmepeHus TpexdazHOro Toka
Harpy3KH.

Jna nmoaroroBkn MT3 ¢ t kK pexumy HOpOBEPKU CIIEAYET IMPU OTKIOYEHHOU
Harpy3ke Ha)kaTh KHOMKY "TecT" M yBeIWYUTh 3HAUCHHE TOKA PE3UCTOPOM "l ;" Ha 20 +
30% O6ombie lyer prs.

[IpoBepka pabGotocnocodbnoctn 3amut MT3 ¢ t u 30D ocymiecTBiaseTcs
JUTUTENIbHBIM (BpeMsl yaep>kaHus O0Jbllle yCTaBOK BpEMEHU) HaxkaThueM KHonku "Tect".

[TepBoii cpabaThiBaeT 3ammTa, UMEIOIAs MEHbIee BpeMs BeiaepkKH (tyr3=0+15cC;
t300=9,7 ¢). Eciu tyz > t300, 30D MOXKHO MEpeKIIOYaTh TOJBKO HAa WHIAUKAIIUIO B
COOTBETCTBUE maparpagpom 5.

Tax xak o0e ykazanusle 3anmThl 1 MTO ucnonssyior curnansl oT TT u umeror
oOme kaHaimbl 00paOOTKH, cpabaThIBaHHE MCHOJHUTEIHLHOTO Pelieé CBUAETEIbCTBYET 00
UCIIPaBHOCTH OJIOKa.

PexoMeHnayeTcsi mpoBepsITh HE peXe OJTHOTO pa3a B roJi cpabaTbIBaHWE BCEX 3aLUT
OCTOPOHHUM MCTOYHHKOM MEPBUYHOTO TOKA CIy)O0oi penerinoil 3amutsl (CP3), Tak kak
B oOmem cocrtaBe mkapa moxeT Obitb MTO mnpsiMoro AeicTBusi, OCyILIECTBIsIEMast
KAaTyIIKaMH pPAaCLENNUTENEH TOKA, YCTAHOBICHHBIMU B BaKyyMHOM BbIKItOouaTene BBOM-
10/800-12,5 (cpabaTpiBaHue KaTymiek Hactymaet npu | = 20-25 A).

[IpoBepka O33 cBsi3aHa C MOJKIIOYEHUEM BHEUIHUX IeNed (MMUTAIUsl TOKa U
Hanpspkenuss HIT) u nmoaxmouennem HHIT knonko#t "IIpoepka O33" 3a mpeaenamu
Osoka 3ammT. OHAa ONUCHIBAETCS B MHCTPYKUMHU K wmiKady, rae b3M ycranaBnuBaetcs.
[Ipn Haxarou kHomnke — “IIpoBepka O33” uepe3 TTHII nporekaer npoBepoUHBIN TOK, a
Ha KJ1. 14 u 5 nonaercsa Hanpsixenue BMecto Up.

st mpoBepku pabOTOCIOCOOHOCTH CXEMBbI KOHTPOJIS ILIEJIOCTHOCTH  YKHUJIBI
3a3eMJIEHUS] OTXOSLIEr0 Kabens Ha 0OpTy MOTpeOUTeNsl pa3phIBA€TCs 1EMb KOHTPOJIbHON
KWIbI (HAKUMAETCs] KHOTIKA aBapUHHOTO OTKIIFOUEHUS C H.3. PUKCUPYIOIIMMCS] KOHTAaKTOM
tuna — «['pubox»).

JInst mpoBEepKH 3alUThl MUHUMAJIBHOIO HANPSKEHHUS CHHUMAETCS HANpsKEHHE
NUTaHMsL, a JJIs1 BBISIBICHUS TOpOTa cpadaThIBaHUsI HANIPSHDKEHUE CHUMAETCSI IJIaBHO .

B Onoke 3ammT mpemycMaTpUBacTCS BO3MOKHOCTH OJIOKMPOBKH CpadaThIBAHUS
3MH 3amuiaeMoro NnpucoeAuHEHNs CIIENUAIbHON MTEPEMBIYKOM.

JInst mpoBepkU OJOKMPOBKHU KPBIIIKK OTCEKA OTXOMAIIEro Kabesis M CUTHATU3ALHNH
cpabarbiBanuss MTO BBIKI. BbI3BIBAE€TCS CpabaTbIBAHWE COOTBETCTBYIOIIMX KOHEUYHBIX
BBIKJIFOYATENEH.

P.S.

Ecnm 3ammra KJK3 ncnonb3yercs, nepembruka «KJK3» Ha BHYTpeHHEN CTOpOHE
KPBIIIKH (CJIeBa HUXKHSAS) JOJIKHA ObITh PA30MKHYTA.

Ecnu 3ammura MUHUMAIBHOTO M MAKCHUMaJIbHOIO HAMpPSKEHUS MCIOJIb3YEeTCH,
JOJDKHA OBITH pa3oMKHyTa niepeMbluka «Upmin» (ClieBa BEpXHSA).

B o00oux cnyyasx mepeMblYKHM HAAEBAIOTCS Ha OJHY HOXKY (JI€BYIO) JUIs
IPENOTBPALICHUS YTEPH.

Ecnu nepembruka «30®» pa3oMKHyTa, TO 3alUTa ACHCTBYET HA OTKIIOYEHUE.

[Tpu 3amxHyTOM cocTosHUU — «30®d)» OTKIIOUEHAa MOCTOSHHO M pabOTaeT TOJIbKO Ha
WHUKALHIO.
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[Ipu ucnons3zoBanmu MT3 c¢ t B kauectBe pene mneperpy3ku (Hamp., 3ammura
JBUTaTEJI€H) CIENYET Y4eCTb, YTO IPHU KPATKOBPEMEHHBIX CHIKEHUSAX TOKAa < |y B
mpoliecce oTcueTra BpeMeHU OHO He cOpachiBaeT BpeMs Ha (, a OTCUMTHIBAETCS Ha3ag v
CJIeIOBATENbHO, €r0 CHOBA HY>)KHO  HAOpaTh JJii TOTO, YTOOBI MPOJOKUTH OTCYET.
B »stux caydasx tyrs = tyer. + 21 < |y, IIpumep: ty;. meperpysa = 10 c¢; Bpems
KPAaTKOBPEeMEHHOTO CHIKEHUA | < lyor =3 ¢; thasom samm = 10 72 X3 =16 c.

Takas xapakTepuCTHKa HE IIO3BOJISIET IIEPErpeTh ABUrATENb IIPU MEPEPHIBAX
[IEPErpy304YHOro TOKA B TEYEHHUE YCTABKUA BPEMEHH.

6.2. Pexomennamuu no BeIOOpY ycTaBok Toka st 3amut MT3 u MTO.
dopmyia 1715 BBIOOpA yCTaBOK UMEET KIACCUYECKUN BU:
_ IMaKc.pa6.'KH‘ch_

MT3 Ky Kop

| = ‘K ,
Makc.pad. HOM  peEr.ieperpy3ok’
Ky =(125+14) - ko3¢ duieHT HagexHOCTY;
Kc.x =1 npu cxeme TT «Henonnas 3se3na»;
Ky =0,98~1 nna pene b3M;
Kr - Ko dunuent tpancopmMaTopoBs TOKa.
Jl1st Toro, 4T00Bl YMEHBIIUTH TOK ycTaBku MTO, ycTpoicTBO MMeeT COOCTBEHHOE BpeMs
cpabateiBanus 40 +50Mc, 4TO MO3BOJIAET NPOITYCKaTh OPOCKH TOKOB HAMarHMYMBaHUS
WHYKTUBHBIX HATPY30K U 3apsIHbIC TOKU KOHJICHCATOPOB.
Bpems cpabarbiBanus ty,; BEIOMPAETCs C y4ETOM BPEMEHH 3aIlyCKa JIBUTaTENIEH, OOBIYHO
6+9c.
Tak nna neurarens P=630kBr ¢ 1,,,=71A, | ;13 ycranaBnuBaeTcs 00b14H0 120A u

t 7c.

MT3
mycKa Ky = IHOM 'KHyCKa K =71-65-(1,3+15) = (600—700)A .

JIf1  OTKJIIOYEeHHUS BBIKJIKYATEJs] €eCTh /Ba H.0. KOHTAKTA: OIMH JIf
ONEePaTHUBHOIO HAaNpsiKeHWsi mepeMeHHoro 220B, a BTopoil misi pacuenuTess
NMOCTOAHHOT0 HANPS:KeHUus1 (WM 3apsS’KeHHbI KOHJAEHCATOP OT BbINPAMUTEIA
220B). IIpu Hanaake He00OXO0AMMO NMPOBEPATH 00€ LEeNU OTKJIIYEHUs] OTAeJIbHO, TAK
KAK NpH OJHU3KOM KOPOTKOM 3aMbIKAHMH BO3MOXKHO 3HAYHMTEJIbHOE NMOHHMKEHUE
onepaTuBHOrO Hanpsikenus 220B.

IMTO
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7. 3ammura npu 033 B b3M-4
7.1. O0mme cBegeHMs.

B 650k 3amut b3M-4 opranuyecku BXOJIUT 3allUTa OT OAHO(A3ZHBIX 3aMbIKaHUN
Ha 3emiio (O33) tuna «3epo» (33M —¥Y2). Ona npencrapiigier coO0H KOMOMHUPOBAHHYIO
3alIUTY , COCTOSILLYIO U3 TPEX YCTPOUCTB:

1) HanpaBnennas 3amura mpu O33.

2) HenampaBnennas makcumalibHO-TokoBasi 3amurta (MT3) mo THII 1y nana
OTKJIIOYEHHUS! OJIHOBPEMEHHBIX 3aMbIKaHUW Ha 3€MJII0 Ha pasHbIX (pa3zax pa3HbIX JTUHUHN
(tox K3 nByxda3zHblii uepes 3eMIio).

Hamuune MT3 no |p mnpenoTBpamaer OTKasbl 3allMT, KOI/A TOKM MEHbIIE
ycraBok MT3 Ha dazax, u, korjga Ha pa3Hbix guaepax daza «A» uim «C» okaxkeTcs Ha
mmHax ¢assl «By», rie net TpanchopmaropoB Toka. (K. «HoBoctu snextpoTexHukm», No2
(32) 2005 r., cTp.58).

3) Pene Bpemenu c ycraBkamu 0; 0,5; 1; 1,5 ¢ 1ns oOecriedeHus: mpo10abHOMN
CEJIEKTUBHOCTH 3amut npu O33.

Pene «3epo» 10 HacTOAIIEr0 BpEMEHHU - €IUHCTBEHHAs 3ammTa npu 033 koTopas
YIIOBJIETBOPSIET HOpMAaTUBaM 0e30macHOCTH BoctHNI YTBEPKIACHHBIM
["ocroprexnamzopom Poccuu, a ¢ 2006 roga deaepanbHOi Cay>k00i IO HIKOJIOTHYECKOMY,
TEXHOJIOTUYECKOMY M aTOMHOMY Haa3opy. Pene «3epo» NOCTOSHHO UMEET pa3pelICHuE Ha
€ro NMpUMEHEHHE B YCJIOBHUSX OTKPBITBIX TOPHBIX pabOT BCceX OTpaciied JoObIBaromiei
MIPOMBIILICHHOCTH.

«3epo» UMEEeT BBICOKYIO YCTOMUUBOCTH K JIOKHBIM CpaOaThIBAHUSIM.

Pene «3epo» B m000M BapuaHTE C OAMHAKOBBIM YCIIEXOM pabdOTaeT B CETIX C
W30JINPOBAHHOW HEWUTPAJbIO, a TAKXKE C HEUTPAJIBIO, 3a3€MJIEHHOM 4epe3 BBICOKOOMHBIN
pe3ucTop.

OTnuume 3anuThl OT CEPUMHO BBITYCKAaEMOIO «3€po» B OTIAEIBHOM KOPILyCE B
TOM, YTO HampspkeHue HyneBou nocienoBarensHoctd (HHIT) moctymaer Ha Bxox pene ¢
pesuctuBHoro gatunka HHIT (PZIHHII), a 3atrem nenutenbHOro ycTpoWcTBa. YpPOBEHBb
cpabarbiBanus pene no HHII wa kmemmax 14* u 5 oxomo 2,3 BoibTa, a TpH
metammudeckom O33 B cetn 6,6 kB Ha BxoaHBIX KiiemMax Uy pene HanpspkeHue okojo 20
B.

[To TOKy HyJeBOW MOCIENOBATENBLHOCTH g (THII) pene mnoakmrovaeTcs
knemmamu 4* u 5 k TTHII u3Bectupix TunoB T3JI-1 05.1 - (pekomenayem), T3JIM, T3P
u ap. [lacnoptHele nanHbie npusBeaeHsl npu noAkaoueHuu K TTHII tuma T3JI-1 05. 1 n
T3JIM B pa3zmaraudeHHOM cocTosiHuu. B atom cnydae Iy = 0,3 A, a loys = 180 A (= 7,5
X 25 A).

Pene nomyckaercss moakmouath K ¢GunsTpy THII, cocraBnenHoMy u3 Tpex
TpaHCc(OPMATOPOB TOKA, HO MPHU ITOM CJIEAYET y4eCTh HEOAAHC B pe3yJIbTaTe pPa3HUIIbI
ux xapaktepuctuk. [Ipu HEOOXOIUMOCTH CleAyeT yKa3aTh B 3aKa3e YBEIMYECHHbBIN MOPOT
TOKa cpabatbiBaHus lo 111 OTCTPORKH OT lg yes .
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7.2. OcHOBHBIE TEXHHYECKHE TaHHbIE

Taomuna 1
HaumenoBanue mapamerpa 3HaueHune
1. HomuHanpHOE HanpsHKEHNE 3alIMIIAEMBIX IPUCOECTUHEHUH, KB 335

2. HomuHanbHOE HampspkeHue Hynesoit nocnenosarensocta (Ug) Ha | 20-(PJHHIT)
BXOJI€ TIPY METAJUIMYECKOM 3aMbIKaHUH Ha 3eMJII0, B

*3. JlomycTiMoOE 3HaYCHHE TOKA HYJIeBOM mocienoBarenbHocTH (1) 30
JIMTeNIbHO npoTtekaromero yepe3 TTHII, A

4. Tlopor cpabatbiBanus pene no nepsuyHomy Toky HII - 1, B 0,3( U,~7 mB)
koMiuiekTe ¢ TTHII tuma: T3JI—1 05.1 u T3JIM, A.

*5. 30Ha yrioB (@) cpabaTbIBaHUS NPU OTCTaBaHUU BeKTOpa |, OoT (90+180)
BekTopa Uy, rpagychl AIEKTPUUECKUE

*6. Ilopor cpa®aTbIiBaHuA 110 HAPSHKEHHUIO HYJIEBOM (PIHHII) — 2,3B
MOCJIeIOBATEIFHOCTH Ha KileMMax pene mpu [,=0,4A u ¢=90°, B <10(THHIT)

7. CoOcTBEHHOE BpeMs cpabaThIBaHus, HE Oosee, Cek 0,06

*8. YcraBku BpeMeHM cpabaThIBaHUsl, CEK 0;0,5 1ul5

*9. Ilopor cpabaTbiBaHHsI MAKCUMAJIbHO-TOKOBOM 3aIIUTHI pefie 0e3 180

yueta yria mexay [, u U, B kommiiekre ¢ T3JIM unum T3JI-1 05.1, A

10. HoMuHaJIBHBIN TOK KOHTAKTOB UCIIOJTHUTEIBHOIO peJie IIPU 5
nepeMmeHHoM Hanpspkenuu (~100 - ~220B), A

*BenuyuHbl MOTYT ObITh H3MEHEHBI 10 TPEOOBAHMAM 3aKa34HKa.
**Cnenzaka3 pene

ITpumeuanue: TTHII pazmMaraudeHs.

8. YCTPOMCTBO U PABOTA PEJIE TUIIA 3EPO.

8.1. Ilo mpunmuny nevictus pene 3aumuTthl 3EPO oT omHOoMba3HBIX 3aMbIKaHUI Ha
3eMITIO TIpeJicTaBisieT coboi HampasieHHyo 3amuTy 1o THII (I,) orHocuTensno HHIT
(U,), pearupyrolnyto Ha YyCTAaHOBUBIIMECS 3HAYCHUS.

8.2. KoHCcTpyKTUBHO pene BCTpoeHo B 070k 3amuT b3M-4 u nutaercs
CTAaOMJIM3UPOBAHHBIMU HaMpsiKeHus MU +12, - 12 u + 5 B.

8.3. OyHKIHOHAIbHAS JICKTPOHHAS YacCTh petie nmoka3aHa Ha puc.l. Curnain ¢
TTHII nonanaer Ha mpeoOpa3oBaTeb TOKa B HaNpsbKeHue 1, ganee Ha GUIBTP HU3KUX
yacToT 3 1 3aTeM Ha ycunutenb 4. Curnan Ugraxke npoxXoauT yepe3 PuiibTp HU3KUX
4acToT 2 Ha yCWIHUTENb 5. Jlanee curHan Toka rnomnajaaeT Ha 3neMeHT 6, a curaain HHIT na
aneMmeHT 9. Ha BbIXxogax yKa3aHHBIX 2JIEMEHTOB CUTHAJIBI MOSBIISIIOTCS B BUJE MEaHApa.
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Peneitnbie anements 7,8,10 u 11 popMupyroT curHansl B TOM ciiydae, KOTaa
abcomorubie 3naueHuss THII (anmementsl 7 u 8) u Ug (3mements! 10,11) npeBsimatot
MOPOTH cpadaThIBaHUSI.

CurHasbl ¢ yKa3aHHBIX 3JIEMEHTOB MOCTYIAOT HA MUKPOKOHTpoJuiep 14, rae
HEIMPEPHIBHO MPOUCXOIUT 00paboTKa MHGOPMALIMH 110 CHEIUATBHON MpOorpaMMe ¢ IENbI0
onpeeeHUs ASUCTBUTENBHO JIU TOKU M HAMPSXKEHUS HYJIEBOM MOCIEA0BaTEIbHOCTH
COOTBETCTBYIOT OJJHO(A3HOMY 3aMBbIKaHHIO B 30HE 3aIIUIIAEMOT0 MPUCOEANHEHUS CETH.
Ecnu, B nporiecce ananuza XoTsi Obl 10 OJHOMY (DaKTOpY, MOATBEPKICHUS HET, CUTHAII O
cpabaTbIBaHUU COPACHIBACTCSI, U OTCUET BPEMEHH COBIAJICHUS BCEX (PAKTOPOB HAYMHAECTCS
CHOBA.

[Tpu coBnagenuu Bcex GpakTopoB B TeueHue 40 MceK. ¢ BBIBOAA 8 TIOCTYMAET CUTHAI
HAa MCIIOJIHUTENBHBIN YyCUIUTEND 17, ¢ KOTOPOro 3alUTHIBACTCA UCIIOIHUTEIBHOE pene 22,
a TaKkKe WHJMKATOPHBIM KpacHbIi cBeronuon 23. B ciayuyae HOpMallbHONM pabOTHI
MUKPOKOHTpoOJIIepa Ha BbiBoje 6 ecth BU curham, KOTOphIM mocie BBIIPSMIICHUS U
buUIbTpaluy MUTAET CBETOJIUO]] 3€JICHOTO I[BETAa 25 U pelie KOHTPOJIS UCIPABHOCTH C H.O.
KOHTaKTaMH Il BHEIIHUX nenei. paiisep 12 3amyckaeT KOHTPOJUIEP, €CIIM HANPSKEHUE
¢ Onoka nuTaHus npesbiliaet +4B.

B ciyqae, eciu 3aMbIKaHME HA 3€MJIIO HA 3aLIUIIAEMOM IIPUCOEAUHEHNUN BBI3bIBACT
npoOOi M30JIALMU Ha ApYyroi (asze npyroi muHUM (ABYX(a3HOE KOPOTKOE 3aMbIKAHHE
CBsI3aHHOE “3eMJIeil””) kaHan TokoBoi otceuku o THII 18 nmpuBeneT k cpabaTbiBaHUIO
pene 6e3 yueta HarpaBieHust yriaoB Mexay Uy u Lo.

Ha 3ammuTHOM yCTpOKCTBE MOXKET yCTaHABIMBATHCA BbIIEepkKa Bpemenu 0; 0,5; 1 u
1,5 cek. [lis 9TOM 11enu Ha BEpXHEH IJIAaTe MIPENyCMOTPEHBI IEPEMBIYKH, CHATHE U
YCTaHOBKA KOTOPBIX OCYIIECTBIIAETCS 0€3 MUTAIOUIET0 HAIPSIKEHUS:

YCTaHOBJICHBI 00€ TIEPEMBIUKH, BBIICPKKA BPEMECHH - t=0 (*0)
OTKJIIOYEHA JIeBasi TIEPEMbIUKa - t=0,5(0,3)
OTKJTIOYCHA TIpaBasi IepeMbIYKa - t=1 (0,6)
OTKJTFOUEHBI 00€ TTePEMBIYKH - t=1,5(0,9)

*Cnerzakas

CHsiTas nepeMbluKa HAJIEBACTCS HA HUKHIOKO HOKKY KOHTAKTa, IMPeIoTBpaias yrepro.

s TOro, 4ro0bl M3MEHEHHE YCTABOK BPEMEHH HA MOAKJIIOYEHHOM peJie
MPOM301ILJIO, MOCJIe NepPecoeJUHCHUA NMepeMblYeK He00X0AMMO OTK/IIYMTH NMUTAHHE
peJie, Ha BpeMsl He MeHee S CeK. 10 OracaHus 3eJIeHOro ceeroanoaa «I'oroBHoCTHY, 2
3aTeM BKJIKOYHMTH MUTAHHE.

8.4. Pene zammtel padotaer B komiuiekte ¢ TTHII u ucTouHMKOM HampspHKeHUs
HYJIEBOW MOCJIENOBATEIBHOCTH. UyBCTBUTENBHOCTh yCTpoKcTBa 110 ToKy HII Ha BXOaHBIX
KJIeMMax cocTaBiseT 7+8MB, 4TO COOTBETCTBYeT NMEpPBHYHOMY TOKY TpaHcopmaTtopa
tuna T3JI -1 05.1 u T3JIM oxoino 300MA. B kommekre ¢ Tpancpopmaropom THII trma
T3P 4yBCTBUTEIBHOCTH MO MEPBHYHOMY TOKY Heckonbko xyxe -(0,4+ 0,5) A. Pene
cpabateiBaetr, eciiu U, > mopora cpabateiBanus u Tok HII orcraer or HHII Ha yron
90°+180°.
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[Ipy HeoOXOaUMOCTH YBENUYHMTHh YYBCTBUTEIBHOCTH peie mo Toky HII
peKoMeHayeTcsl ycTaHOBUTh Ha kabemb aBa TTHII, BropuuHble OOMOTKHM KOTOPBIX
CllelyeT COeIMHUTh CUH(]A3HO MOCIEA0BATENLHO.

[Ipu Heckonbkux kabensx BTopuuHble 0OMoTKM TTHII coemuustorcs cunHdpazHO
[OCJEI0BATENBHO.

Hcrounukom Hanpsokenus HII moryt ciaykuThb TpaHchOpMaTOpbl HANpSKEHUS
(HTMH, HAMMU, 3HOJI u np.), a Takke cCHelUaIbHbIC YCTPOHCTBA, B HAIEM Cydae
P/IHHII.

8.5. Jlist mpoBepKH TEXHUYECKUX JAHHBIX peJie HE00XO0IMMO coOpaTh CXeMy
NPUBEICHHYIO Ha PUC.2.

Nzmepenue ¢assl Toka 10 otHocutensHo U, mpubopom BA®D-85 mydiie uzmepsis
yrIibl Mex Ty HanpsikeHUusIMU Uy, 1 Uy,

[IpoBepka pesne MpOU3BOANUTCS IPU CIEAYIOIINX YCIOBUSAX:

a) loep. ompenensercs npu Uy=1,5U,0p0r, yroa |, otTHOCHTETBHO Uy - @ = L 90°
UHI/ITaHI/ISI =100 %.
0) t op. onpenensercs npu l,=1,5 locp., Us=1,5 Uprepor, yroa ¢ = L 90°u U,,,,=100%.
B) U,ep. onipenensercst mpu 1,=1,5locp., ¢ = L 90° u U ,,,.=100 %.
r) Yron cpabateiBanus - ¢ omnpenensercs npu 1,=1,5 loe,, Us=1,5(Urepor ) 1 U ;=100 %.
1) lo vtz (Usx m3) HEOOXOAMMO omnpenenuth npu U, =100 % B TeueHne BpeMeHH He
0oJiee 3 cek. (B mocieiHUX BEPCHAX pelie MPU 3TOM CBETOANO] UHAUKAIIUHA TOPUT
MUTAOIINM CBETOM).

VYroi cpabaThIBaHUs HE JOJKCH TIOIMAIaTh B 1-i KBaJipaHT BEKTOPHOT'O Kpyra C
3anmacoM +30°. TunuYHBIN AHana3oH cpadaThIBAHUS PEJIC MPH:
loy=0,4A ¢ =190° = L 210° (c155°)
lo2=5A ¢ = L65° + L 205° otHocutenbHO U,. (CM. puc.3).
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8.6. ITlogkmiowarh perne B OSKCIUTyaTallMI0O Ha OTXOJAUICH JMHUU HEOOXOJUMO B
COOTBETCTBUU C MPUHIUIHAIBLHON cXeMoH mKada.

Hanpspoxenue HIT (Uo) nmoakmrouaetcst k kiemmaM 14* u 15(5), npuuem, kK Kiemme
15(5) mopkmrodaeTcss mpoBoj 3azemiieHHbIM Ha ucrouynuke HHII. K kmemme 14*
noaxirodaetcs paza Uo (mpoeoa 600 B nenutene SIBI1-6-300).

Hanpsokenne HII nogxmouats k  b3M-4, paccumrtanneii Ha PJIHHIIL, ot
TpanchopmaropoB Hampspkenus HTMU, HAMMU wu rpynner 3HOJI Tonbko dyepes
nenutens. Ha otnaiike nenurens npu ~100B Ha Bxoae momkHo ObITh ~20B. Ha THHII
KJIEMMBI COOTBETCTBYIOMNE Xd AOKHBI OBITH 3a3€MJICHBI.

[Henn HHII(Uo) B MNOACTaHIIMOHHOM BapUaHTE MOJKIIOYAIOTCS K pelie 3epo
HEIMOCPEICTBEHHO 0€3 Kakux-IHM00 MPOMEXKYTOUYHBIX ammapatoB wiau pene. Hop., BY-1
WJIM HOPMAJIbHO OTKPBIThIE KOHTAKThI MYyCKOBBIX peiie o HanpsikeHuto HIT 1omkHbI OBITH
oTktodeHbl. O4YeHb TOJIE3HO [JIi BCEM CETH TMOAKIIOYEHUE PE3UCTOPOB K OOMOTKaM
oTkpbiToro TpeyroapHuka THHII, Benmmumna xotopbix 25 + 100 OmM u 3aBUCHUT OT
moraoctr THHII. (emp. R=Uy Y/ Sp; T.6. R = 100% /400 = 25 OM st Sip = 400 BA).

BriBogsr M1 m U, cTTHII tuna T3JIM umm T3P noaxmrodarorcs K kiiemmam 4% u 5
pene. 3a3eMIIeHHBIM Ha TpaHchopmaTope BeiBoA M, moakitouaercs K 5-oil KiIeMMe pere.
OnnoumenHnas, cdazupoBanHas ¢ Uo wiemma M; TTHII monkmrowaercs k 4* kiemme
3epo. Ecnu oTxonsimass JUHUS COCTOMT W3 HECKOJbKUX KabOenei, BuiBoAbl T THII
coeAuHsAOTCs cuH(pa3zHo mapawienbHo. [Ipu yctaHoBke komiuiekTa Ha BBojae, Ha TTHII
3azemisieTcss kiemma Mj, KoTopas MOAKIIOYAaeTCs K KJIeMMe 5 pesie, a BbIBOJ OOMOTKHU
TpaHchopmaropa Toka M, moaxiarogaeTcs K kKiieMme 4%,

[Tocne moakitoueHus, pene HEoOXOIMMO MPOBEPUTH C TOMOIIBIO MOJAYM TOKa
HYJIEBOM TMOCJIEAOBATEIBHOCTU HEMOCPEACTBEHHO MO MPOBOAY MPOMYIIECHHOMY Yepe3
okno TT, mnu Ha KJIIeMMBI HcHBITaTeaAbHON oOMoTkH 2M1, 212 xak na T3JI-1 05.1 nmm
OpraHu3alMe HCKYCCTBEHHOTO OAHO(PA3HOTO 3aMbIKaHUS Ha 3€MIJII0 B 3alIUIIIAEMOM
MPUCOEANHEHUH.

8.7. Tlo cBoelt TEXHUYECKOW XapaKTePUCTUKE peJie SABIISETCS MPUOOPOM He TPEeOYIOINUM
obOcnyxxuBanusl. [Ipyu moBpexkAeHUN KOHTAKTOB UCTIOJHUTEIBHOTO PEJIe, OHO 3aMEHSETCS
HOBBIM. B Takom citydyae ycTpoicTBO MPOBEPSIETCS B YCIOBUAX J1A0OPATOPUH MO IL.I1. 6.2 U
8.8. B cootBerctBue ¢ “EIIB”, a Takxke “PykoBoACTBY 10 SKCITyaTanuu
3JIEKTPOOOOPYAOBAHUS Pa3pe30B U KapbepoB™ 3amurta oT 033 npoBepsieTcst OuH pa3 B 6
MeCSIIIEB UMHUTAIlMEN 3aMbIKaHUs TIpU Tojgade B cooTBeTcTBYIoMIEH aze THII (10) uepes
nononHuTenbHYy0 00MoTKy Ha TTHII. IIpu sTom npoBepsieTcst He Tonbko pene, Ho TTHII
Y €ro LIeTH.
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BekropHnas nuarpamma «3EPO»

03-L185°

SA-L170% AN B

\ N

SA-L60°
0,3A-L85°
Puc.3.

9. PexoMeHaa1Iuu 10 00ecneYeHUI0 PaG0TOCIIOCOOHOCTH peJie «3epoy.

9.1. Ob6mue pekoMeHaAITIH.

Hanpasnennoe pene ot O33 tuna «3epo» padboraet B komruiekte ¢ TTHIT (T3JIM,
T3JIP, T3JI 1.05, T3P u T3JIK) u ucrounukom Hampstkenus HIT (HAMU, HTMU,
HTMMU-66, xommiektsl 3HOJI unu pgatunkamu Hanpsixkenuss HII Ha BBICOKOBOJIBTHBIX
pesucropax - PJIHHII).

Jlns Toro, 4roObl oOecrmeunTh pPabOTOCIIOCOOHOCTh pejle B pPEATbHOM CETH
AJIEKTPOCHAOKEHUS, HEOOXOIUMO TOMHHUTh, YTO 4Yepe3 TpaHchHopMaTop TOKa HYJIEBOU
nocnenosatenbHocTu (TTHII) 3ammimaeMoro nmprcoeinMHEHUs: MPOTEKAET CyMMa TOKOB
HYJICBOM TMOCIEA0BATEIbHOCTH BCEX OCTAJbHBIX JIMHUNA W 3JIEMEHTOB CETH, KpPOME
cooctBenHoro. Tox HII 3ammmmaemoii nunum vepe3 cBoit TTHII ne mpoxoaut, XoTs B
MECTE MOBPEKICHHS OH MPUCYTCTBYET.

[Ipu opHOQa3HbIX 3aMbIKaHUSX Ha JApyrux npucoeauHenusx dvepe3d TTHII
HETOBPEXKICHHBIX JTUHUN MpoTekaloT coOcTBeHHbIe Toku HII B oOpatHOM HampaBiieHUH,
Ha KOTophkle pene «3epo» He pearupyeT. [Ipumep nzobpaxen Ha Puc.4.
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Ecim eMxocTHBIE TOK cetm 0Opa3oBaH MPEUMYIIECTBEHHO TOKOM |, omHOU

OTXOJSIIEeH TMHUHU, TO HEOOXOAMMO MPOBEPUTH, YUTOObI

Qe -1 cronp ) > locpas - K= 0,3A -1,2.
[Tpu HECOOMIOIEHNH ATOTO YCIOBUS K OOIIMM IIMHAM TIOJICTAHIIMNA HEOOXOAMMO T00aBUTH
TOK JOCTATOYHBINA JIJIsl CpabaThIBaHUA 3alIUT Ha BcexX (uaepax; (CMOTPH MHCTPYKIUIO K
«TCC-6»).

Crnenyer ydecTb, YTO B CBSI3U C HU3KMM Kay€CTBOM JJIEKTPOTEXHHUUYECKHUX CTaJleil B
coppeMeHnuslx TTHII 1npu HMX  HaMarHWYMBaHUM  NIPOUCXOAUT  YXYHALICHUE
YYBCTBUTENBHOCTH peiie. Tak Hampumep peiie «3epo» B KOMIUIEKTE C BBITYCKa€MbIMU B
nanHoe Bpems, TpaHchopmatopamu TunoB T3JIM u T3JI-1 05.1  pa3smMarHUYEHHBIMU
nepeMeHHbIM TokoM 10A, uMeet nopor cpabarteiBanus 1o lo mopsiaka 0,25 + 0,26 A. [lpu
paboTe peje B KOMIUIEKTE C HaMarHWYeHHbIMU (Hampumep nukoBbiMu TK3 HyneBoi
MOCJIEIOBATEILHOCTH TIPU 3aMbIKAHUAX Ha Pa3HbIX (a3zax U JUHUAX) TpaHChopMaTopaMu
ATUX JBYX TUIIOB MOpOTr cpabatbiBanus pene yBeauuuBaetrcs A0 lo= 0,95 A. Ilpu tex xe
ycnoBusix peine «3epo» B koMmiuiekte ¢ TTHII tunma T3JIM BeinymeHHbiM B 1967 romy
uMeeT nopr cpadateiBaHus 1o 10< 0,4 A.

[To namuM TpebGoBanusiM Ha CBEpAJIOBCKOM 3aBOji€ TPaHC(HOPMATOPOB TOKa ObLI
pazpaboran TT Tunma T3JIK — 05.1, B KOMIUIEKTE C KOTOPBIM pejle HMEET MOPOr
cpabateiBanust 1o lo < 0,18 A. Opnako, B CBA3u C 0o0jie€ paHHUM HACBIILICHHUEM
MarHuTonpoBoaa 3toro TT, TpeOyercss crnenuanbHOE HCHONHEHHE peie «3epo» ¢
yMeHblIeHHOM 10 45A ycraBkoit MT3 1o lo .

JUist monnep:kanusi paboTOCIOCOOHOCTH «3€p0» C BBICOKOW UYyBCTBUTEIBHOCTHIO B
koMmiiekre ¢ TTHII, Benuuuny Toka lo mpoBepku pabOTOCIOCOOHOCTH HEOOXOAUMO
BbIOMpaTh: 151 T3JIM lupos= 0,4 A;

qutst T3J1 — 1 05.1 lupos. (uepes knemmsl 21 1; 2U2) = 40 mA.

Ecnu pene He cpabarbiBaet, TpeOyetcsi pazmarununBanue marautonpoBoaa TTHIL. Ilpu
stoMm Bce oomotku TTHII, mepBuunas u oomotka npoBepku (k. 2U1 u 2U2 nHa Tp-pe
T3JI-1 05.1) m0KHBI OBITH PA30MKHYTHI.

[Ipu pacuerax Ipyrux YCTaHOBUBILMXCS 3HAYE€HUN OMHO(DA3HBIX 3aMbIKAaHUI Ha
3eMJII0 C JOCTaTOYHOM Il TPaKTUKH TOYHOCThIO PEKOMEHAYEM IMOJIb30BAThCS
OJTHOJIMHEWHOW CXEMOH 3aMemeHus Tpex(pa3HoW CeTH C W30JMPOBAHHOW (MM
3a3¢MJICHHOM 4Yepe3 BBICOKOOMHBIM pesuctop R,) HelTpamsio B pexume 033,
U300paKEHHOM Ha puc. 5.

K1 R3am TTHIT nobp. AuHUU

- :ﬁ | | TA1 )
C) Ud Uo —— Cnobp. nuHuu —— 2 C HenoBp. nuHUU Lo |:| Ro

Ic n.A.
lo \ll la
-

B aron cxeme:
J Uy - dasHoe HanpsikeHue ceTr
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Ux
Up=—1;
¢ 3

N

o K — kito4, umutHupyronuii Bo3uHukHoBeHue 033,

o R,av- IEpEX0IHOE CONMPOTUBIICHUE 3aMbikaHus B MecTe O33;

° Crosp. = 3C4 nosp.- €MKOCTh IIOBPEKACHHOM JHMHUM W TNPHCOCAMHEHUI K Hel
oTHocuTenbHO 3emuiu 3a TTHII 3amuimaeMon TUHUY,

o Y Chenosp= 3C¢ menosp. — EMKOCTb BCE€H CETH, KPOME IOBPEXKIECHHOTO Y4acTKa, 3a
TTHII,

° Ro- ConpoTuBieHne 3a3eMIeHUsI HEUTpaid, €CITU OHO €CTh.

10.MacTpykums mo MOHTAXY M Ykciivaranuua « TCC-6y
YceTrpoicTBO IS 3a3eMJICHUS HelTpaan ceTt 6kB yepe3 BLICOKOOMHOE
conporusiaenue (HRy)

10.2.1. Benenue.

[To namemy MHOTOJETHEMY OMNBITY (C 1986 T) JydiiuM crnoco60M BOCCTaHOBJICHUS
paboTtococobHocTH pene  3ammThl oT O33 1pu  HEJOCTATOYHBIX E€CTECTBEHHBIX
E€MKOCTHBIX TOKax — |, SBsgeTCsa 1oOaBlIeHHE HEOOX0JUMON BEJIMYNHEI COCTaBIIAomen — |,
B Toke O33 — |y {5 3TOTO K HMIMHAM MOJICTAaHIIMU TOoAKItoUaeTcss yecTpoctBo «TCC-6»
(TCC-10 gnst cetu 10 kB)

Bmusnne TCC Ha ceTp ¢ M30JMPOBAHHOM HEUTPAIBIO SIBISETCS MCKIHOYUTEIBHO
MOJIC3HBIM Y MHOTOIIEJIEBBIM YIIYUIIICHUEM HAJIC)KHOCTHU CETH:

1) VMeHbIlIeHHE KOJMYECTBAa TOBPEKICHUN H30JISAIMM BCEX BHIOB, TaK Kak
CHWKAETCSl JUINTEIIBHOCTh TNEPEHAINpPSDKEHH B CETH MPHU  PA3ITUUYHBIX
nepexoaHbIX mporieccax, Puc.1;

2) Uckmouaetcs Bo3MOxHOCTh pabotei THHIT B deppope3oHaHCHBIX pexUMax,
IpenoTBpaIias X MOBPEXKICHUS B PE3YJIbTaTe BUTKOBBIX 3aMbIKAHUN 0OMOTOK
BH (uHOr1a rpymnmnoBbIX);

3) Cetb 37eKTpOCHAOXKEHUST MPHOOPETAET YCTOMYUBOCTH CBOMCTBEHHYIO CETH C
3a3eMJICHHOW HEWTpaibi0 K aBTOKoOJieOaHUsM HampsbkeHud Uy OTHOCUTENBHO
«3emnmy, Puc.1;

4) CoxpansieTcsi pexuM Majibix TOKoB ipu O33;

5) Cokparaercs KOJMYECTBO JIOKHBIX cpaOaTbiBaHU  3amUT  (0COOEHHO
IPYIIOBBIX) AaK€ MOPAJIbHO YCTAPEBIIUX TUIIOB.

(Pene «3epo» HE UMEET JIOKHBIX CpabdaThIBAHUN )

6) YMeHbIaeTcs: HaNnpsHDKeHUE CMEICHUST HEHTpan U3-3a pa3HOd eMKOCTH (ha3HBIX

MPOBOJOB OTHOCHUTEIBHO «3EMIIN

Buumanue! Ilpu orkirouennom «TCC-6» Ha Bamem npeanpusituu eCTeCTBEHHOT0
€MKOCTHOI'0 TOKA |. HEeI0CTATOYHO /ISl HOPMAJIbHOI pa6oThl Beex 3amuTt npu 033
Ha 3eMJII0.

«TCC-6» 10J:KHbI ObITh BKJIIOY€HbI IOCTOSTHHO!

9.2.2. Onucanue ycrporicrea « TCC-6»
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KOHCTpYKTHBHO KOMIUIEKT COCTOMT M3 TpPEX CHIJIOBBIX TpaHC(HOPMATOPOB THIA
OJIC-1,25/6, BBICOKOBOJBTHBIE OOMOTKH KOTOphIX (AX) coeauMHEHbI B 3BE3dy C
3a3eMJIEHHON HeWTpanblo. OOMOTKH HU3KOTO HANpPSHKEHUA (a4X) COSIMHEHBI B OTKPBITHIM
TpeyroibHUK. K kiieMMaMm «ag» dasbl «A» U «x» ¢pasbl «C» OTKPBITOTO TPEyrojbHUKA
nojakiIo4aercss marasud pe3uctopoB (10 pesucropo mo 510 Om 100BT) 3amuméHubit
aBTOMATHYECKUM BBIKIIIOUATEIIEM; PHC. 2.

Oomotku BH TpanchopmaTopoB 3aruiieHsl npenoxpanutessimu [TKT-20/6

MoHTaX KOMIUIEKTYIOIIMX CIEAYeT MPOU3BECTU B CBOOOIHBIX IIKa(ax MojACTaHIINH
Ha cekiuax Nel u No2.

[Tocne pazbequHuTeNnel ¢ 3a3eMIISIONIMMU HOXKaMU yCTaHABIIMBAIOTCS HA OMOPHBIX
uzonaTopax aepxkarenu npegoxpanuteneit IIKT-6 20A. K BbIXOZHBIM KiieMMaM
nepxkarenedn  Tpéx (a3 momkmroyaroTcs KiIeMMbl cTopoHel BH  «X»  cmitoBhIX
tpanchopmaropoB OJIC-1,25/6. Knemmbl «A» COEIUHSIOTCS MPOBOJAAMH B HEUTpasb
«3BE3/IbI» U 3a3€MIISIOTCSL.

Ha cropone HH ucnons3ytorcs kinemmsl a, X. Bropuunbsie 0OMOTKH COETUHSAIOTCS
M0 CXEME «OTKPBITBII TPEYrOJbHHK» B COOTBETCTBUH ¢ puc. 2. Kraemma a4
TpaHchopmaropa Ha ¢asze «A» MOJKIIOYAETCI K aBTOMAaTHYECKOMY BBIKIIOUYATENIO C
la=(16-25)A, nociie koToporo nojakiIoydaercs 00k pesuctopoB (10 pesucropoB 510 Om,
100BT coenMHEHHBIX MapajuieNbHo),Puc.3

Bropoii BbIBOa 05I0Ka pEe3UCTOPOB MOAKIIOYAETCS K 3a3€MJICHHOM KIEMME «X)»
tpancpopmaropa OJIC-1,25/6 Ha aze «C».

HopMmanbHO 3aKkpbIThIi OOK-KOHTAKT BhIKouatenss QF1.1 MoXHO uCHonp30BaTh
JUIS. CUTHAJIM3allui HEUCIIPABHOCTHU WIIM OTKIIIOYEHHOTO cOCTOsAHUSA « TCC-6)» -3a3emiieHud
HEHTpaM yepe3 BRICOKOOMHOE conpoTuBieHne (HRy)

OKBHMBAJIEHTHBIN TOK JUIs 3aIIUATHI ITPU 033 KOHKPETHOTO MPUCOEAUHEHUS] COCTOUT
13 BEKTOPHOM cyMMbI: akTUBHOM cocTabiisitoneit 1a ot « TCC-6» u éMKoCcTHOM
COCTAaBJISIFOLIEN BCEU OCTAIIBHOM CETH, KPOME TOKA 3aIMIIAEMOr0 MPUCOEINHEHHUS

10 =+la2+ (>lc — Ic mpuc.)? , A

BennunHa akTMBHOM cocTaBIIsItolIed Toka MeTaminyeckoro 033 onpeaensiercs us3
TaOIUIIbI 1.

KonnuectBo RA, O la, A
pPE3UCTOPOB nipu 6,3kB

10 51 0,81

9 55,67 0,75

8 63,75 0,65

7 72,86 0,58

6 85 0,49

5 102 0,42

Jlist ycToitunBoii paboThl 3auuThl 1ipu 033 BelMuMHA TOKA HYJIEBOU
nocienoBatenbHocTH 10 uepes TTHII 3amumaeMoro nprcoeuHeHns JOIKHA OBITh
10=K x l¢p min, TE
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K=2, nns 3amut npu 033 ko3pduueHT 4yBCTBUTENBHOCTH =2.
| cp.min MUHMMAaJIBHOE 3HAY€HHE TOKA CpaOaThIBaHHU.

Jns «3epo» 10 >2x0,3=0,6A.

B xommiiexte « TCC-6» 6110k pe3uctopoB coctouT u3 10 pesucropos R =510 Owm, P
= 100 BT coeAMHEHHBIX apaJIJIEIbHO C SKBUBAJICHTHBIM CONPOTUBIeHHEM 51 Om.
B otnuuure ot apyrux BuaoB 3auuT npu O33 koMOMHUpOBaHHAs 3anuTa «3epoy» (33M-
¥2) umeet oMHAKOBYIO YyBCTBUTEIBHOCTD 110 TOKY |0 Kak B CETSIX ¢ U30JMPOBAHHOM, TaK
u 3a3emiieHHOU uepe3 HRg nelitpany,

I'n. ciemuanuct o P3 u BB

000pyI0BaHUIO, K.T.H. B.U. MukprokoB
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1) CeTh ¢ H30HpOBaHHOH HENTPaIbIO

2) CeTb ¢ HeHiTpaJIbIo 2a3eMIleHHs uepes pezuctop K=Ia/lc=0.33

t o33

Puc.1 IIponeccol B cetn 6kB mipu O33 1 mociie eTo OTKITIOUCHHSA o5



Puc. 2

CxemMa 31ekmpu-eckas NPUHUUNUOLHAS
MPaHC$opMamopd Cmaduu3auuu cemu

TCC-6
~6kB

Tl
_
AN
L
Tl
—
L
Tl
_
WA
L

X X X
TV TV2 1 TV3
A

QF11

WuHO cuzHONU3auuU

A1 - bnok pesucmopob

FU1. FU3 - [pedoxparumenu [KT-6-20
QF1 - ABmomamu-eckul Beik/moHamens 25A
UF11 - H3 0nokkonmakm QF

UK1 - 3azemMiumesns

QST - Pa3kedurumes

R1.R10 - Pe3ucmopel (5-35B 100, 5710 O
TV1.TV3 - TpaHcpopmamop 0/1C-1,25/6

B uenu cuzHONU3auuu NodcmaHuuu ‘Heucnpabrocme TCC-67
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10.XapakTepHble HEUCITPABHOCTH U METOIbl UX YCTPAHEHUS

Tabmuma 2

Ne | IIposiBnenne HenucnpaBHOCTH | B03MOKHBIE TPUYUHBI Meron ycTpaHneHus

1. | 1.CBetoauon “T'oroBHOCTE” |Hapyiienue ueneit BoccranoButs nurtanue.
HE CBETHUTCHI. nutanus ~ 100B wnn

OTCYTCTBYIOT HaIIPSKEHUS

—12,+ 12 umu + 5 B Ha

AJIEMEHTAX CXEMBI.
2.«I"0TOBHOCTB)» CBETUTCS [Ipouieccop He paboTaer: |* 3aMEHUTH HEUCITPABHBIE
MUTAIOIIUM CBETOM. a) Heucnpasen kBapii. 3JIEMEHTBI

0)HeucnpaBna cxema

repesanycka.

B)[loBpexieH

MHKPONPOLIECCOP WU

LIETIH €T0 TOAKITIOUCHHUS.

2. |Cetoauon «I 0TOBHOCTHY 1.IToBpexneHsl [IpoBepuTh HanpsHKEHUS
CBETUTCS, HO pEJIe HE YCUINTENN WK UX lenu. |[nuTanus + 12 u—12Bu
cpabaThIBaeT MpH Mojave 2. IloBpexneH CUTHAJIbl Ha HOKKAX
TE€CTOBBIX CUTHAJIOB. MUKPOIIPOLECCOP. YCUIIUTENEH.

3. HeucnpaBHo 3aMEHUTHh HEUCITPABHbIEC

UCIIOJTHUTEIBHOE PEJIE WIIH | 3JIEMEHTHI.

€ro L. BoccranoButh nenu
MOAKITFOUCHUS.

3. |IIpu O33 B xouTpOMpyeMmoii |IloBpexnen pesuctop 1 3amenuTh pesuctop 1 Om B
30HE pelne He cpabarbiBaeT. | OM Ha BXOJle CUTHaJIA OT | LIOKOJIE KOpITyca.
3oHa cpabarbiBanus o yray | TTHII (knemmel 4* u 5).
crama/ ¢cp =L (100 + 215)0. HeucnpaBnsbl ienu BoccranoButs nenu

noakiaroueHust kK TTHII HOAKJIIOYCHUS.
vy THHIT.

* 3ameHa MUKPOTIPOIECCOpa BO3MOXKHA TOJILKO Ha MPEANPUITHU-U3TOTOBUTENE UITU
MO/l €r0 KOHTPOJIEM.

11.KoHcepBauus U yakoBKa

11.1.

KOHCGpBaLH/ISI armaparoB  IMPOU3BOAUTCA B CllydasaxX MIpCAIIojgaracMoro

JUTUTEILHOTO XpaHEHUsI B HEOJAronpUsTHBIX YCJIOBHUSX WA MO TPeOOBAHUIO 3aKa3duvKa U
paccunTaHa Ha 24 mecsla TPaHCHOPTUPOBAHUS W XpaHeHus. [lo WcTeueHnn 3TOrO Cpoka
amnrmapar J0JDKEH ObITh TOABEPIHYT MEPEKOHCEPBALIHH.

11.2. TlepexkoHcepBalluu IOJBEPralOTCs BCE JETalld, paHee 3aKOHCEPBHUPOBAHHBIC.
[Tpu packoHCepBaI HEOOXOAUMO CTEPETh YUCTOU CYXOU BETOIIBIO MBUIb U 3arPSI3HEHHYIO
KOHCEPBHUPYIOLIYIO CMa3Ky CO BCEX YaCTEH ammnapara.

11.3. IIpu packoHCepBallMU UCTHOJIb30BATh CIEAYIOLINE MAaTEPHAIIBI:

- 6ensud b-70 TOCT 1012-72 (115t O4MCTKY JETaNCH OT 3arps3HEHNUS);

- cma3ky Mapku [IBK T'OCT 19537-74 unu kaxkyro-mu00 HHYIO, TapaHTHUPYIOLIYI0 CPOK
nercTBusl KoHcepBauu 24 Mecsa. CMaszka A0 KHA HAHOCUTHCS MSTKOW CyXOW BETOIIBIO
0e3 Bopca.

© Kommanus “O0bvenuHeHHas JHeprus’”
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11.4. KoncepBanuio ITpou3BOIUTh B IOMEIIEHUU NPU TeMmreparype He Hke 15°C u
OTHOCHUTEJIbHOM BIAXKHOCTH BO3ayxa He Bbllie 70%. M3nenue, noiexainee KOHCEpBaLUH,
JOJDKHO UMETh TaKYIO e TeMIiepatypy. Pe3kue koeGaHus TeMrnepaTrypsl HE IOy CKArOTCS,
TaK KakK 3TO MOKET BbI3BaTh KOH/ICHCAIIMIO BJIaru Ha KOHCEPBUPYEMOM MOBEPXHOCTH.

11.5. Tlocneayromiyro NepeKOHCEPBAIMIO anmnapara, He BBEACHHOTO B AKCILTyaTallHIo,
MPOU3BOIUTH Uepe3 KaKJIble 24 MeC. XpaHEHUSI.

11.6. Jlo ycTaHOBKM B 3KCIUTyaTallMIO ammapaT JOJDKEH XPaHUThCS B IMOMEIICHUU B
yIaKOBKE MPEANPUATUSI-U3TOTOBUTENS MIPU TEMIIEpaType OKPYKAIOIIET0 BO3/lyXa HE HUXKE
1°C, npu oTHOCUTENBHOU BIIaXKHOCTH He Oosee 80% U OTCYTCTBHM B HEM KHUCIOTHBIX U

JIPYTUX MapoB.

['n1. cneunanuct no P3
u BB ob6opynoBanuto
K.T.H. B.M. Mukprokos
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