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IIpeaucaoBue

I{esn u npuHIUIBI cTanaapTusauuu B Poccuiickont denepanuy yCTaHOBIICHBI
denepanbHbiM 3akoHOM OT 27 nekadbpst 2002 r. Ne 184-03 «O TeXHUUYECKOM
PErylIMpOBaHUN», OOBEKTHI CTAHJAPTU3ALUN U OOUIUE MOJIOKEHUS MPHU pa3padoTKe
U NPUMEHEHUHN CTaHAApTOB opraHu3auuid Poccuiickoit @enepanun - 'OCT P 1.4-
2004 «Cranpaptuzauuss B Poccuiickoit ®denepauuun. CranaapTsl OpraHu3alui.
OO6mue monoXKeHus», olume TpeOoBaHUS K TMOCTPOCHUIO, H3JI0KEHUIO,
0 OpPMJICHUIO, COJAEPKAHUIO M O0O3HAYEHUIO MEXKTOCYIapCTBEHHBIX CTaHIApTOB,
MPaBUJl U PEKOMEHAAIMI 10 MEKTOCYIAPCTBEHHON CTaHAApTU3alUU U U3MEHEHUHN
k HUM - ['OCT 1.5-2001, mpaBuia NOCTpOEHUS, HW3JIOKEHUS, OPOPMIICHUS U
000O3HaueHus1 HalUMOHAIBHBIX cTaHgapToB Poccuiickoit dexnepauuu, o0Omue
TpeOOBaHUS K HUX COACPKAHUIO, a TaKXke MpaBuiia O(QOPMIICHHUS U H3IOKECHUS
M3MEHEHHUM K HallMOHAJIbHBIM cTaHaaptaM Poccuiickoit @enepanuu - 'OCT P 1.5-
2012.

CBeeHus 0 cTaHAApPTE OPraHU3aluu
1. PASPABOTAH: OAO «HTL[ ®CK EDCx.

2. BHECEH: JlemaptameHTOM pa3BUTHs UHPOPMALIMOHHBIX TEXHOJIOTHUH,
JlermapramMeHTOM MHHOBALMOHHOI'O Pa3BUTHS.

3. YTBEPX/IEH U BBEJIEH B JIEUCTBUE:
ITpukazom OAO «D®CK E3C» ot 20.08.2012 Ne 479.

4. IBSMEHEHUA BBEJEHBI: Ilpukazom OAO «®CK ESC» ot 30.09.2014
No 430 B paznen 4 (mynkto 4.3.2.3,4.3.2.4,4.4.2.4.2,4.4.2.5).

5. UIBSMEHEHUA BBE/IEHBI: ITpukazom ITAO «®CK EQC» ot 08.10.2015 Ne
397 B paznen 4 (nyuktel 4.3.1.3.4, 4.3.1.5, 4.3.3.1, 43.3.2, 4.3.4, 4.3.4.4,
4.3.6.1,4.3.7,4.3.8, llpunoxenue b).

6. BBEJIEH: ¢ usmenennsimu (ot 30.09.2014, ot 08.10.2015).
3amMeyanus u MPEATIOKEHHUS 110 CTAHAAPTY OpraHu3aliu CJIICAYCT HAlIPaBJIATL B }lenapTaMeHT

unHoBaronHoro pa3sutus [TAO «®CK EDQCy» no angpecy: 117630, Mocksa, yi. Ak. Uenomest, a. SA, 31eKTpOHHOMN
OYTOH 1Mo azpecy vaga-na@fsk-ees.ru;.

Hacrosimuiit TOKyMeHT He MOXET OBITh MTOJTHOCTBIO MIIM YACTHYHO BOCIPOU3BEAEH, TUPAKUPOBAH U
pacrpocTpaHeH B KauecTBe OQUIMATLHOTO U3aHuUs 0e3 pa3perieHus
IMAO «®CK EQC».
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1 BBenenune

Hacrosmuii ctangapT opraHu3aivii yCTaHABIMBAET HOPMBI U TpeOOBaHUS K
ycTporicTBaM o0pabotku u npucoeaunenus k BJI 35-750 kB, ucnons3yembiM 11st
opraHu3anuy KaHajnoB BbicokouacToTHoOW (BY) cBsi3u ¢ mepenayeil curHaiaoB peyw,
JNAHHBIX, PEJICTHOMN 3allUThl U MPOTUBOABAPUITHON aBTOMATUKH, KOTOPBIE CIIEAYET
MPUMEHSTH A1 obecrnieueHnus 0e30macHoi U HaZeKHOU pabOThl YHEPrOOOHEKTOB, a
TAKX€ METO/IbI MPOBEPKU HOPMUPYEMBIX MTAPAMETPOB.

TpeGoBanus gaHbI 17151 KKIOTO U3 YCTPOMCTB 00paOOTKU M MPUCOCTUHEHUS
(dunsTp mpucoenuHenus, BYU 3arpagurenb U KOHASHCATOP CBSI3H).

TpeGoBaHuUsT HACTOSIIIIETO CTaHIApTa OPraHU3AIUHU SBIISIOTCS HEOOXOIUMBIMU
st obecnieyeHusi O€30MACHOCTH JKCILTyaTHPYEMOro OOOpYAOBaHUS U CHCTEM
CBA3U, €CIM OHHM MCIOJB3YIOTCSA IO NPSMOMY HA3HAYEHUIO B COOTBETCTBHM C
AKCIUTYaTallUOHHBIMM HMHCTPYKIUSIMHU, Ha MPOTSKEHUU BCEro CpoOKa CIYKOBI C
y4e€TOM BO3MOXKHBIX HEIITATHBIX (ABApUMHBIX) CUTYAIUH.

Jlns  moBbIICHWS  HAASKHOCTH  OOOPYIOBAaHHS  HA  NPEANPUSITHUAX
MPOU3BOJUTENAX YCTPOMCTB OOpaOOTKM U TMPUCOCAMHEHUS JOJDKEH OBITh
OpraHu30BaH BXOJHOMW KOHTPOJIb MaTE€pUAIOB M TMOKYIHBIX M3ICIUN Ha
COOTBETCTBHE KOMIUICKTYIOMUX wu3aenuil TpeboBanusim aeictByromux ['OCT u
pekomenaanuin MOK.

Hacrosimuii crangapT opranuszanuu J0DKEH ObITh NMEPECMOTPEH B CIydasx
BBOJIa B JICMCTBHE TEXHUYECKUX PETJIaMEHTOB, HAIMOHAJIBbHBIX CTaHJapTOB,
cranaaproB opranuzauuu [IAO «DCK EDC», coamepxamux TpeOOBaHUSA, HE
YUTEHHBIC B HACTOSIIEM CTaHJapTe OpraHu3allid, a TakkKe MPH HEOOXOJIUMOCTH
BBEJICHUSI HOBBIX TPeOOBaHUM, 00YCIOBICHHBIX Pa3BUTHEM TEXHUKH.

2 HopmaTtuBHbBIE CCHUIKH

I'OCT 1516.1-76 DnexTpooOopyI0BaHKE MEPEMEHHOTO TOKA Ha HAIPSIKESHUS
or 3 go 500 kB. TpeGoBaHusi K 3JIEKTPUYECKOW MPOYHOCTH M3OISAUU (C
MN3menenusamu Ne 1 - 6).

I'OCT 1516.2-97 Dnexktpoobopya0BaHUE U 3IEKTPOYCTAHOBKH MEPEMEHHOTO
TOKa Ha HampspbkeHue 3 kB u Bbime. OOuMe METOJbl UCIIBITAHUM 3IEKTPUYECKOM
MPOYHOCTH U3OJIALIHH.

I'OCT 1516.3-96 DnexTpooOopy0BaHKE MEPEMEHHOTO TOKA Ha HAIPSIKEHUS
ot 1 1o 750 xB. TpeboBanus K 3JI€KTPUUECKONU MPOUYHOCTH HUIOJIALIMH.

I'OCT 2991-85 Suuku nomaTteie Hepa3OOpHBIE 11 Tpy30B Maccoi 10 500
kr. O0mue texuudeckue ycnoBus (¢ Mamenenusamu Ne 1 - 2).

I'OCT 5959-80 Sumuku u3 JTUCTOBBIX JIPEBECHBIX MaTepUalioB Hepa3OOpHbIE

11 Tpy30B Maccoi 110 200 kr. O6mme Texuuyeckue ycuoBus (¢ M3menenusimu Ne 1 -
2).
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I'OCT 8865-93 (MDK 85-84) Cuctemsl snekTpudeckoit u3oisiiuu. Orenka
HarpeBOCTONKOCTH U KacCU(UKAITHSI.

I'OCT 9.014-78 Epunas cucrema 3aliuThl OT KOPPO3UM M CTAapEHHS.
BpeMeHHas npoTUBOKOPpPO3MOHHAS 3amuTa usnenui. OOmue TpeboBaHus (cC
N3menenusamu Ne 1 - 6).

I'OCT 9920-89 (CT CDOB 6465-88, MOK 815-86, MOK 694-80)
DNEeKTpOyCTaHOBKM IMEPEMEHHOTO TOKa Ha HampspkeHue ot 3 po 750 xB. Jlnuna
IIyTH YTEUYKU BHEIIHEN U30MALUN.

I'OCT 11359-75 Apmarypa mnuHeWHas. Psan paspymarmomux Harpysok.
Coenunenus aeranei. [lapametpsl u pazmepsl (¢ U3menenusimu Ne 1 - 2).

I'OCT 12.1.004-91 CCBT. Iloxapnas 6e3omnacHoctb. O0mue TpedoBanus (c
MN3menenuem Ne 1).

I'OCT 12.2.007.0-75  CCBT. Wzpenus »snexkrporexHuueckue. OOmme
TpeboBanus Oe3onacHocTu (¢ M3amenenusmu Ne 1 —4).

Iroct 12.2.007.3-75 CCBT. DleKTpOTEeXHUYECKHE YCTPOMCTBA Ha
Hanpspkenue coiie 1000 B. TpeboBanus 6e3onacHoct (¢ M3menenusmu Ne 1 —4).

Iroct 12.2.007.5-75 CCBT. KoHueHcaTopsl CHIOBBIE. Y CTaHOBKH
KOHJIeHcaTopHbIe. TpeboBanus 6e3omacHoctH (¢ M3menenusimu Ne 1, 2).

I'OCT 14192-96 Mapxkuposka rpy3oB (¢ U3menenusimu Ne 1 - 3).

I'OCT 14254-96 (MDOK 529-89) Crenmenu 3amuThl, 0OCCIICUMBACMbIC
obonoukamu (kox IP).

I'OCT 15150-69 Mamunbl, OpuOOpbl U JpYrue TEXHUYECKHUE H3JEIus.
Hcnonnenuss ayisi pa3iWyHbIX KIMMAaTHYECKHX pailoHOB. Kareropum, ycnoBus
DKCIUIyaTalluM, XpAaHEHUsT M  TPAHCIOPTUPOBAHHWA B  4YacTH  BO3ACHCTBUS
KJIMMaTH4IeCcKuX (pakropoB BHemHeH cpenbl (¢ M3menenusamu Ne 1 — 5).

I'OCT 15543.1-89 W3znenus 3neKTPOTEXHUYECKHE W JIPYTHE TEXHUYECKHUE
u3nenusi. O6me TpeGoBaHUS B YAaCTU CTOMKOCTHM K KIMMATHYECKUM BHEIIHUM

Bo3felcTBYIOIUM (hakTopam (¢ M3menenuem Ne 1).

I'OCT 15581-80 Konnencaropsl CBSiI3M W OTOOpa MOIIHOCTH JUIsl JIMHUHN
anekTponepenaun. Texuuueckue ycinoBus (¢ Usmenenusimu Ne 1 - 2),
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I'OCT 17516.1-90 Uznenust snektpoTexHuueckue. OOume TpeOOBaHUS B
YacTH CTOMKOCTM K MEXaHMYECKMM BHEUIHUM BO3JIEUCTBYIOIUM (QakTtopam (cC
N3menenusamu Ne 1 - 2).

I'OCT 18624-73 Peakrtopsl 3yiekTpuueckue. TepMuHbl U omnpeneneHus (cC
N3menenusamu Ne 1 - 2).

I'OCT 20074-83 (CT C3B 20074-83) DOnekrtpoobopyaoBaHHe U
DIIEKTPOYCTAaHOBKHU. MeTO/I M3MEpPEHUS XapaKTEPUCTUK U YACTUIHBIX Pa3psiIoB.

I'OCT 21242-75 BbIBOJBl KOHTAaKTHBIE SJIEKTPOTEXHUYECKHUX YCTPOMCTB
IJI0CKKe U mThipeBbie. OcHOBHBIE pa3Mepsl (¢ U3menenusimu Ne 1 — 3),

I'oCT 23216-78 N3nenus AIEKTPOTEXHUYECKHE. XpaHeHHe,
TPaHCHIOPTUPOBAHUE, BpPEMEHHAsl MPOTUBOKOPPO3MOHHAS 3alluTa, YIAKOBKa.
O6mue TpeboBaHust U MeTOIbI UcTibITaHuM (¢ 3menenusimu Ne 1 — 3).

I'OCT 24297-13 Bepudukauus 3akymieHHOW mnpoaykuuud. Opranuzaius
MIPOBEAEHUSA U METO/IBI KOHTPOJIS.

I'OCT 24687-81 (CT C3B 2269-80) TpanchopmaTtopbl CUIOBBIE U PEAKTOPHI
anekTpudeckue. CTENeHN 3aluThl.

I'OCT P 52002-03 DnektporexHHKa. TepMHHBI U ONPEAEICHUS OCHOBHBIX
ITOHATUM.

3 TpeGoBanus k puabTpam NpucoeIMHEHUS
3.1 TepmuHbl U onpeaeeHUs], COKPAIIEHUSA

B HacTosmeM paszaene cTtaHzapTa OpraHu3aliy UCIIOJIb3YIOTCS TEPMHUHBI 110
I'OCT P 52002, a Takxke CHEAYIOIIME TEPMUHBI WU COOTBETCTBYIOILIHE WM
OIIpEICTICHUS:

Ne Tepmun Onpenenenue
T1/11.
1. Bxon «JIunus» Bxon ¢ubTpa MIPUCOEANHEHUS, KOTOPBIN
MpeHa3HAYECH JUISt COCITMHEHUS ¢dbunpTpa

MPUCOCINHCHUA C HU3KOBOJBTHBIM 3aKNMOM
KOHACHCATOPAa CBA3HU.

2. Bxon «BY kabenb» Bxon ¢ubTpa MIPUCOEINHEHUS, KOTOPBIN
MpeHa3HAYECH JUISt COCIMHEHUS ¢dbunpTpa
npucoeauHenus ¢ BY xabenewm.

3. BY [apaMeTpsl ¢unbTpa | [lapamerpsl,  QaxTuuecku  ompenenseMble s

MIPUCOETUHEHUS yCTpOICTBA NPUCOEAUHEHUS], B KOTOPOM KOHJIEHCATOP

CBsA3W NPCACTABIICH 3KBHBAJICHTHBIM KOHACHCATOPOM
6e3 mnorepb. Ilapamerpsl (pabouee 3aryxaHue H
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/11.

Tepmun

Omnpenenenue

3aTyXaHu€  HECOTJIACOBAaHHOCTH)  XapaKTepU3YIOT
CBOMCTBa YyCTpOICTBa MPUCOEOUHEHHUS B pabodyeit
nostoce yactot PII.

3axuM «3eMirs»

bontoBoe coenmHeHUE
MPUCOEANHEHUS, KOTOPO€  MPEIHA3HAYCHO IS
HCHOCpCHCTBeHHOFO COCANHCHUA IIHUHBbI <<3€MJ'I$I>>
cXeMbl (PWIbTpa TMPUCOCTUHEHUS C 3a3EMIISIFOIIUM
KOHTypOM IIOACTAHIINH.

Ha Kopmyce  (QuiIbTpa

3aryxaHue HEeCOTJIACOBAHHOCTH
(buIpTpa IPUCOCTUHEHUS

[TapameTp, xapakTepU3yIOIIHUN OTIWYHAE BXOIJHOTO
COTIPOTHUBIICHUS PUIBTPA IPUCOCTUHEHHS CO CTOPOHBI
muann  u BY  kabenmst OT  COOTBETCTBYIOIIMX
HOMMHAJIbHBIX COITPOTUBJICHUM.

3alUTHOE  YCTPOICTBO
CTOPOHBI JIMHUHA

co

Paspsaauk ¢ UCKPOBBIM  INIPOMEXYTKOM U
HEJIMHENHBIM COINPOTHBJIICHUEM HWIIM OrPAHUYMTEID
NIEPEHANPSDKEHUs, BKIIOYECHHBIH MEXAY BXOJOM
«JIMHUSA» U 32KUMOM «3EeMIISI.

3alUTHOE  YCTPOICTBO
croponsl BY kabens

co

PaspsaHuk wnam  orpaHMYMTENb MEPEHANPSIKEHUS,
BKJIIOUEHHBIM Mex1Iy BxoaoM «BY kabenp» u
3aKUMOM «3eMIISI.

Konpnencarop cBs3u

ITpu onpenenennn KC no 'OCT 15581.

HomunaneHO€  compoTHBIICHHE
CO CTOPOHBI JTUHUH

ConpoTuBieHHe, Ha KOTOPOE HArpyXaercsi BBIXO]
YCTPOWCTBA IPHUCOECINHEHHS B CTOPOHY JIMHMM IIPH
OIIpENCIICHUN BY [1apaMeTpoB ¢unbTpa
IIPUCOEAVHEHUSI.

10.

HomunaneHO€  compoTHBIICHHE
co ctroponsl BU kabens

ConpoTuBieHHe, Ha KOTOpOo€ Harpyxaercs (UiIbTp
MIPUCOEIUHEHHUSI CO CTOpOHBbI 3axuma «BY kabenb»
npu onpexaeneann BY  mapameTpoB  ycTpolcTBa
MIPUCOETMHEHMUSL.

11.

Homuuanbuas
MOIIHOCTH OTn0aroIen

IIMKOBasA

I[InkoBass MOIIHOCTH OruOaroIIEH,
paszpaboTad GUILTP NPUCOCAMHEHUSI.

Ha KOTOPYIO

12.

[Tonoca nponyckanus

[Tonoca wactor, B Tpeaenax KOTOpoil pabouee
3aTyxaHue YCTpOMCTBa MpUCOENMHEHUs He Oojee, a
3aTyXxaHue HECOIJIACOBAaHHOCTH — HE MEHEE HOpM Ha
YKa3aHHbIC BEJIMYNHBIL.

13.

PabGouee 3aryxanme
MIPUCOCTUHEHUS

¢ubTpa

[Tapamerp, xapakTepusyrolui HOTEpU B (QUIBTPE
IPUCOETMHEHMUSL.

14.

PaGounii quama3on 4acTtoT

Jnana3oHn wyacror,
pacrmoyiaratbCsi  IMOJIOCHI
IMPHUCOCINHCHU.

B IIpelellax KOTOPOTO MOTYT
MIPONYCKAHMS yCTPOMCTBA

15.

CxeMbl TPUCOETUHEHUS

Cxembl MPUCOETUHEHUS! YCTPONUCTBA MPHUCOETUHEHUS
K mnpoBojaM (¢aszam u Tpocam) BJI. HaubGonee
HCIIOJIb3YEMBIMHU CXEMAaMHU IMPUCOCAUHCHUA ABJIAIOTCA
CXEMbI IMPHUCOCIUHCHUA MPOBOJ - 3€MJIA U IIPOBOO —
HPOBOJ.

16.

YCTpOoNCTBO NPUCOEANHEHUS

YeThIpexnoIfOCHUK, NPEHA3HAYECHHBIN Ul Iepeaadn
C 3aJIaHHBIMU MMapameTpamMu BY curnainos, coCcTosIIMit
U3  LEMOYEYHO  COENUMHEHHBIX  MEXIy co0oif
KOHJICHCATOpa CBSI3U M (PUIIbTpa NPUCOETUHEHHUSL.

17.

@uiIbTp NPUCOETUHEHUS

YcerpoiicTBo, obOpasyroiee COBMECTHO c
KOHJICHCATOPOM CBSI3M TIOJIOCOBOM  (pUIbTp wiu

Ba)(Hble NYHKTbl AOKYMEHTa MO)KHO HalATN NO
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Omnpenenenue

¢uiIbTp BEpXHUX YACTOT. DPWIBTP MNPUCOECTUHEHUS
COBMECTHO C KOHJIEHCATOPOM CBsI3M oOOecreduBaeT
repeayy 4yepes3 Hero ¢ 3aJaHHbIMH mapamerpamu BY
CUTHAJIOB, U OTJEJEHUE anapaTypsl YIULIOTHEHHS OT
BO3JICHCTBUSL pabOYero HampspDKeHUsT CeTH U BCeX
BHJIOB IIEPEHAIPSDKEHNN, BOSHUKAIOIINX B HEH.

B Hacrosimiem paszgene craHgapTra OpraHu3alid MNPUHATHL  CIEAYIOLIUe

COKpAILEHUS.
Il - QOWIbTp NPUCOECTUHECHUS.

VII - YCTpOHCTBO IIPUCOEIUHEHHUS.

a, - Pabouee 3aTyxaHue QpuibTpa NPUCOCTUHEHUS.

Aye - 3aTyXaHue HEeCOTJaCOBAaHHOCTH (PUIIbTPA MPUCOECTUHEHHUS.
Z; -  HomuHanbHOE CONPOTHUBIIEHUE CO CTOPOHBI JIUHUU.

Z; - HomunansHoe conpoTuBieHue co ctopoHsl BY kabers.
Afnp - Ilonoca npomnyckaHus.

Drom - HomuHanpHas nukoBasi MOIIHOCTH OTHOAIOIIIEH.

OIIH - OrpaHnuyutenps NEpeHANpPSIKEHUS] HETUHEWHBIN.

KC - Kongencarop cBsizm.

3.2 CoctaB ®II u BbInoOJIHSIEMbIe (PYHKIUH

B cocta @Il nomkHBI BXOAUTH OCHOBHBIC ()YHKIIMOHAIBHBIE AJIEMEHTHI,
MpeICTaBICHHbIC HA pUCYHKE 3.1.

nan

Y —=KC
' T
: Bxop «JlMHus» |
r~em ~— " "—-——_" """ " """ “""—"—"—- —
| —1 IEGT | |
oy | | —{ 9H2 | t -0
| | |
3y1 33 cy 3y2 | BXoA «BY
| | kabenb»
| | . Y
| | , : '
| | |
________ —_—— — — — — — — — e —_——_——_——
(o}
3axnm «3emna»
Pucynok 3.1. biok cxema ¢puiibTpa npucoe1nHeHus
- KC — xonnencarop cBs3u.
- 3H — 3azemuisromuii HOX, MpeAHA3HAYEHHBIN TS 3a3eMieHus HkHel oOkimaaku KC
npu paborax Ha OII.

- 3VY1 — 3ammuTHOE YCTPONCTBO CO CTOPOHBI JIMHUH, MPeTHA3HAYCHHOE i 3amuThl DI,
anmnapatypsl yioTHeHust 1 BY kabens oT KOMMYTAIllMOHHBIX U aTMOC(EPHBIX MepeHanpsyKeHuH,

npuxogamux ¢ BJIL.
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- 3D — 3a3eMJISIOIMIA AJIEMEHT, MpeAHa3HAuYEeHHBIN sl 3a3€MJICHUS] HKHEH OOKIIaIKu
KC st Toxa npombiuienHoi 9actotsl (50 I'm).

- OHI1 u DH2 — snemeHThl HAaCTPOWKH, IpeaHA3HAYEHHbIE Ui co3faHust BMecte ¢ KC
cxeMbl (pUIpTpa ¢ MUMHMMAJIbHBIMU MOTEPSMU B 10JI0ce (I10JI0cax) Mpoiyckanus; JnemeHt JOH2,
KpOME TOT0, MOXET ObITh MpeAHa3HaueH A orpaHuueHusi Toka 50 ['if BO BXOJHBIX/BBIXOJHBIX
LEeNsX anmnaparypbl yIJIOTHEHUS.

- CVY — cornacyroliee ycTpoicTBO, IIpeIHa3HAYEHHOE JUIsl COIIACOBAaHUS CONPOTUBIICHUN
nmuHeitHoro BY tpakra u BY kabens.

- 3VY2 — 3amuTtHOE ycTpoicTBO co cTtoponsl BU kabens, mpenHa3HaAa4eHHOE ISl 3al[UTHI
anmnapatypsl yrioTHeHus 1 BU kabens oT noBpexaeHUi Mpy KOMMYTAIIMOHHBIX U aTMOC(HEpPHBIX
IepeHanpsKeHui, npuxoasamux ¢ BJL

- VII - ycTpOoNCTBO NPHUCOETUHEHNS.

[Ipumeuanus.

1) VYkazanwele (¢yHKIMOHANbHBIE dnemMeHTl DIl  Moryr cymiecTBoBaTh — Kak
caMOoCTOsITeNIbHBIC equHUIIBI B cocTaBe DI, Tak 1 ObITh YACTMYHO WIIH MOJTHOCTHIO 0ObETNHEHBI.

2) 3azemusiouMii HOXK MoOKeT He BXoauTh B coctaB @Il B srom ciydae nomkeH
YCTaHABJIMBATHCA BHEIIHUM 3a3EMIITIOIIUN HOXK.

3.3 Texunueckue TpedGOBaHUA
3.3.1 TpeGoBaHus MO Ha3HAYCHUIO

3.3.1.1 ®unwsrp npucoeaunenus (nanee — AII) momkeH ObITH paccyuTaH Ha
paboty ¢ konHjaeHcaTopoM cBsizu (nasiee — KC), HOMUHAJIBHAsE €MKOCTh KOTOPOTO
BBIOMpAETCsl B COOTBETCTBUM ¢ Tabmuiei 3.1 B 3aBucuMocTH OoT HampsikeHus BJI,
1u1st KoToporo 31oT OIT npennasHayeH.

Tabmuma 3.1
Homunanenoe | HomuHanbHas HomunansHOE cOompoTHBIEHUE CO CTOPOHBI JIMHUU, OM
HaIpsAKCHUEC EMKOCTB JJIs1 CXEMBbI
BJL, kB npucoennHenns,| (asa - | dasa- |aBe dasst| Tpoc- | Tpoc-tpoc”| xBa
n® semimst | dasa |—semms”| semurs Tpoca -
semis’)
35 4400
110 22007 1 6400 | 450 400 540
220 3200 ]
330 2140”1 7000 | 330 300 400
4650 310 275 370 - - -
500 17500 - - 550 480 550
50 3000 280 250 340 - - -
17500 - - - 550 480 550

[Ipumeuanus. 1) Ha ogny a3y (oaun tpoc); 2) Peaxo ucnonb3yeMble HOMUHAIBI.

3.3.1.2 O®II npgomxeH wuMeTh psaa  MoauduUKalMi, oO0ecrneynBaoInuX
NEPEKPBITHE 110JIOCAMH MPOMYCKAaHUs 0011ero padbodero quanazoHa 4acTot oT 16 1o
1000 kI'x 1 ocymiecTBiIeHHNE HEOOXOUMBIX CXEM MPUCOETUHEHUS.

3.3.1.3 @Il (Bmecte ¢ KC) pomken ObITh paccuuTaH Ha padboTy C
HOMUHAJIbHBIM COMPOTUBIICHUEM CO CTOPOHBI JIMHHUH, BEIMUYUHA KOTOPOTO JOJHKHA
COOTBETCTBOBATH NMpuBeNEHHON B Tabnuue 2.1.
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3.3.1.4 @Il pomxkeH ObITh paccyuTaH Ha paboOTy € HOMHUHAIBHBIM
COMPOTHUBIIEHHEM cO cTopoHbl BY kabes, BennynHa KOTOPOTo A0KHA ObITh 75 OM
JUIsl BapHaHTa KoakcuaidbHOTO Kabens unu 150 OM 171 BapuaHTa CUMMETPUYHOTO
Kabens.

3.3.1.5 PaGouee 3atyxanue @Il B mosoce mporyckaHus, ONpeaesIeHHOE MPH

Harpy3ke Ha HOMUHaJIbHbIE COMPOTUBIICHHUS, TOJDKHO OBITh HE Oomee 1,5 nb.

[Ipumeuanus. 1) YkazaHHoe TpeOOBaHHWE OTHOCHUTCS KAaK K CXeMaM MPUCOEIUHEHUs
¢daza — 3eMis WM TPoc — 3eMJIsl (OCYIIECTBIIIEMBIX C HCIOb3oBaHueM oAHoro @II), Tak u mis
cxeM mpucoenuHenus (aza — dasza, aBe dazpl — 3emis, TPOC — TPOC U JBa TpPOca — 3eMIIs
(ocyiecTBIsIEMBIX C UCIONb30BaHHEM ABYX DII).

2) IIpu 3HayeHUSIX TeMIEepaTyphl OKpy»Katolero sozayxa ot mitoc 50 °C no mwitoc 55 °C u
ot munyc 45 °C no munyc 50 °C Ha yacToTax, JeXxallux B Ipeenax OT HUKHEH 4acTOThI MOJIOCHI
nponyckanus fy 10 1,05 fy 1 oT BepxHeill yacTOThl MoJiochl npomyckanus fz no 0,95 fg,
JOTIyCKaeTcsl yBennueHue padouero 3atyxanus 1o 2,0 nb.

3.3.1.6 3aryxanue HecorinacoBaHHocTU PII (kak co CTOPOHBI TUHUU, TaK U CO
ctopoubl BU kaGenst) B mosioce MpoIycKaHUs, ONMPEACIICHHOE MPU Harpy3ke Ha
COOTBETCTBYIOIINE HOMUHAJILHBIE COTPOTUBIICHUS, TOJDKHO ObITh HEe MeHee 12,0 ab,
KaK CO CTOPOHBI JINHEHHOTO, TaK U CO CTOPOHBI KaOEJIHHOTO BXOJIOB.

[Ipumeuanus. 1) Yka3zanHoe TpeOOBaHHME OTHOCUTCS KaK K CXeMaM IIPHUCOEAUHEHUS
(daza — 3emurst um Tpoc — 3emiis (st ogHoro DI), Tak u s cxem mpucoeanHeHus (asza — dasza,
nBe (ha3el — 3eMiIst, TPOC — TPOC U ABa Tpoca — 3eminst (u3 AByx OII).

2) IIpu 3HayeHHsIX TeMIEpaTyphl OKpysKarolero Bozayxa ot mitoc 50 °C go mwitoc 55 °C u
ot munyc 45 °C 1o munayc 50 °C Ha dacToTax, JIe)Kalux B Mpeaesiax OT HIKHEH 9acTOThI TIOJIOCHI
nponyckanus fy 10 1,05fy ¥ oT BepxHed 4YacTOThl MoJiochl Ipomnyckanus fz 10 0,95 fp,
JIOITYCKAETCSl YMEHBIIIEHUE 3aTyXaHUsI HECOrjJacoBaHHOCTH 10 10 nb.

3.3.1.7 3HaueHus 4aCTOT HWKHUX rpaHull nojoc npomnyckanus @II u mmpuna
MOJIOC TIPOITYCKAHUS JOJDKHBI OBITH TAPMOHU3UPOBAHBI C dTUMU K€ MapaMeTpamu
cymectByromux ®@II, BbITycKaeMbIX MPOMBIILIEHHOCTHIO.

3.3.1.8 3azemusomuid  3JIEMEHT JOJKEH 0oOecleunmBaTh  HAJIEKHOE
3a3eMJICHHE HIDKHEW OOKIaJAKU KOHJEHcaTopa CBsS3W. MOaylb CONMPOTHUBIICHUS
3a3eMJISIIOIIET0 3JIEMEHTA Ha MPOMBIIUIEHHOW YacTOTE HE JIOJKEH MPEBBIIATH
20 Owm.

3.3.1.9 3azemusitomuii 3JIEMEHT JOJKEH BBIIEPKUBATH JJIMTEIBHBIA TOK
MPOMBINIJIEHHOW  4yactoThl 1,5 A (cpenHekBagpaTUYHOE  3HAYCHHE) U
KpaTKoBpeMeHHbI (B TeueHue 0,2 C) TOK NIPOMBIIUIEHHOH wYacToTel S50 A
(cpenHekBapaTUYHOE 3HAUCHUE).

3.3.1.10 Moayns BxogHoro compotuieHus PII co croponsl BBOjga «BY
KabeJib» MOJDKEeH ObITh Ha MPOMBINUICHHON yacToTe He MeHee 50 kOwm, eciiu B OII
HE pEAJM30BaHbl MEPONPUATHS, HUCKIIOYAIOMINX MPOTEKAHUE IO METIE <OKHIAa —
skpan BY kabemns» Toka 50 I'ty (mpu K3 B BBICOKOBOJILTHOM CETH).

3.3.1.11 3azemusromuii HOX, €clIM OH BXOIMT B coctaB DII, momkeH
oOecrieyrBaTh HAJIEKHOE 3a3eMJICHHE HHXHEW OOKIaIKM KOHJIEHCAaTopa CBS3H.
ConpoTuBi€HUE 3a3€MIISIIOIIETO  HOXAa BO  BKJIIOYEHHOM  COCTOSIHUM — Ha
MIPOMBIIIJIEHHON YacToTe He N0KHO mpeBbimars 0,1 Om. 3azemirronuil HOX
JOJDKEH BBIAEPKUBATh JJIMTEIBHOE MPOTEKAHUE TOKAa MPOMBIIIJIEHHOW YacTOThI
300 A (cpenHekBagpaTHYHOE 3HAYCHHE) U KPATKOBPEMEHHBIN (B T€UeHHE HE MEHee
1 ¢c) TOK NPOMBINUIEHHONW YacToThl 16 KA (cpeaHeKBapaTUYHOE 3HAYCHUE).
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[TonoxeHune 3a3eMISIOMIETO HOXKa (BKIIOYEH, OTKIIOYEH) AOHKHO OBITH XOPOIIO
pa3IUYMMO MPU BHEUTHEM OCMOTPE.

3.3.1.12 3amurHOE€ YCTPOHUCTBO €O CTOPOHBI JIMHUM JOJKHO HMETH
CJIeIyIOIINe MapaMeTphl:

3.3.1.12.1 [Ipu ucnonap30BaHUM pa3psIHUKA TUIIA BO3AYITHOTO MPOMEKYTKA C
HEJTMHEWHBIM COMPOTUBIICHUEM::

- HampshKeHue Mpo0osi UCKPOBOTO MPOMEKYTKA HA MPOMBIIIJIEHHONW 4acTOTe
JIOJDKHO OBITH 2 KB (neficTByroI1Iee 3HaUCHHE);

- pa3psAHUK JOJDKEH BBIJICPKUBATH HMITYJIBC Pa3psIHOTO TOKAa HE MEHEe
5 kA ¢ popmoit BomHbI 8/20 MKC;

- pa3psAHUK JOJDKEH BBIIEPKUBATh TOK MPOMBIIIUICHHOW YaCTOThI HE MEHEE
5 KA (meiicTBylolee 3HaUeHue) anuTenbHocThio 0,2 c.

3.3.1.12.2 IIpu ucnonb3zoBanuu OITH:

- HomuHanbHoe Hanpspkenne OIIH nmomxkno ObiTh He wmenee 1000 B
(meucTByrOIIICE 3HAUCHUE);

- OIIH pomkeH BBIAEPKUBATH UMITYJIBC BOJHBI 8/20 MKC pa3psIHOrO TOKa
HE MEHEe 5 KA,;

- OIIH nomxen obecnedynBaTh OcCTarolleecs HampspkeHue He Ooisee 4 kB

(MakcMMabHO) MPU UMITYJILCHOM pa3psiAHOM Toke 5 KA BoJiHbI 8/20 MKC.
IIpumevanune. Ilo cormacoBaHMIO C 3aKa3YMKOM MaKCHUMalIbHOE 3HAYCHHE BEIMYUHBI
ocrarouerocs Hanpspkenus: OITH moxket ObITh puHsATO 6 KB.

3.3.1.13 3ammuTHOE YCTpPOMCTBO cO cTOpoHbl BYU kabenss MOMKHO HUMETh

CJIeIyIOIINe MapaMeTphl:
- HOMHHAJIbHOE HamnpspbkeHue - He menee 400 B;
- ocTaroleecs HanpsbkeHue - He 6onee 3 kB.

3.3.1.14 3ammTHBIE YCTPOICTBA CO CTOPOHBI JIMHUM M CO CTOpoHBl BY
kabenss JOJKHBI  oOecrieuuBath mnepenauy uepes DI BU  curnamoB ¢
HOPMHUPOBAaHHBIMU TMapaMeTpaMu Ccpa3y >K€ TIoclie CHIKEHHUS HanpsKeHUs
BHEIIHETO0 HMITYJIbCHOTO Bo3AeicTBUs (BonHa 1,2/50 MKC) HUXKE HanpsHKeHHUM
cpaOaTbIBaHUsl 3alIUTHOTO YCTpoHcTBa HpH ycioBun Hanmuuusg BUYU  curnama c
HANPSKEHUEM, COOTBETCTBYIOIIEM HOMUHAJIBHOU MUKOBOM MoIIHOCTH PII.

3.3.1.15 Cornacyromiee YCTPOMCTBO, BBITIOJIHEHHOE B BUJIC
TpaHchopmMaTopa, TOJKHO 00ecreuynBaTh BO3MOKHOCTD IMOBOPOTA (ha3bl CUrHajIa Ha
180°.

3.3.1.16 Dnektpuueckas H30JALUS BBOJAA «JIMHUS» OTHOCHUTEIBHO 3EMIIU
JOJKHA  BhIIEpKUBaTh  HampspkeHue 10 kB IpOMBIIUIEHHONM — 4acTOTHI
(cpenHekBaipaTUYHOE 3HAYECHHUE) B TEUEHUE OJHOW MUHYTHI B CYXOM COCTOSIHUM U
IO JOXKAEM.

3.3.1.17 DnexkTtpuueckas  M3OJSIUS  MEXAY  KaKIOoH  O0OMOTKOM
COTJIacyIoIIero yCTpoMcTBa W 3eMilel JTOJKHA BBIAEpKHUBATh HampsbkeHue S5 kB
MIPOMBIIIIEHHON YacTOThl (CpeJHEKBaJApaTUYHOE 3HAYEHHE) B TEUYECHHE OJHOU
MUHYTHI.

3.3.1.18 DnekTtpuueckas H3OJSALMUSA MEXKIY NEPBUYHOM U BTOPUYHOU
OOMOTKaMHM COTJIaCYIOIIEr0 YCTpoicTBa (IIPU  BBIMOJIHEHUH  COIJIACYIOLIETO
yCTpOiiCTBa B BHJI€ TpaHchoOpMaTropa) JOJDKHA BBIAEPKMBATH HampsbkeHue S5 kB
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MPOMBIIIIEHHON YacTOThl (CpeJHEKBaJpaTUYHOE 3HAYEHHE) B TEUECHHE OJHOU
MUHYTHI.

3.3.1.19 Dnexkrpuueckass H30ISIMUSA  MEXKAY KIEMMOW, K  KOTOPOWM
MOAKIIOUaeTCsl BHYTpeHHUU npoBogHuk BY kabens, u 3emueil  nomkHa
BbIICP)KMBATh HaNpsbkeHue 5 KB mpOMBIIIEHHON 4acTOThl (CpeaHEeKBaApaTUYHOE
3HAY€HUE) B TEYCHUE OJJHON MUHYTHI.

[lo TpebGoBaHuUIO 3aKa3uyMKa KJIeMMa, K KOTOPOH MOJAKIIOYAETCS BHEUIHUMN
npoBogHuk BY kalensi, 1obKHA OBITH M30JUMPOBAHA OT 3E€MJIM U DJIEKTpUUYECKAs
M30JISLMS MEXKY TOU KIIEMMOM U 3€MJIEN JIOJKHA BBIIEPKUBATh HanpsikeHue 5 kB
MPOMBIIIVIEHHONM  4acToThl  (cpeaHekBaApaThuyHoe 3HadyeHue). Ilpu  sTom
COrJacymollee YCTPOWCTBO JIOJDKHO OBITh BBIMOJHEHO B BHJE TpaHchopmaTopa ¢
HEe3a3eMJICHHOW BTOPUYHONH OOMOTKOM.

3.3.1.20 BBon «Jlunusi» ¢unbTpa NPUCOEAMHEHHS TOJKEH BBIIEPKUBATH
MPUIOKEHHOE OTHOCHUTENIbHO 3aKMMa «3eMJIsD» HampsbkeHue BoJIHBI 1,2/50 MKc
paBHOE TIO BEJIMYMHE JABOMHOMY HAaNpsDKEHUIO CcpaldaThiBaHUSA — 3aUIUTHOTO
YCTPOKCTBA CO CTOPOHBI JINHUH.

3.3.1.21 ConpoTuBjieHHUE H3OJAIMN MEXKIy OOMOTKAMU COTJIACYIOIIEro
ycTpoiicTBa U 3axuMoM «3emisi» DIl npu Hanpsoxkenun 500 B nomxHO OBITH He
MEHeEE:

- 100 MOwm nipy HOpMaJIBHBIX KIIMMAaTUYECKUX YCIOBUSAX;
- 1 MOM npu OTHOCUTEIBbHOW BIaxXHOCTH Bo3nyxa 100 % u Temmeparype
25°C.

3.3.1.22 HomuHanpHas mukoBas MOIHOCTh orubaromeid OII nomkHa OBITH HE
menee 400 Br. 3aryxanune HenuneliHoctn Il mpu HOMHHaANIBHOM NHUKOBOM
MOIIIHOCTH OTru0aroiei 1oJnKHO ObITh He MeHee 80 1b.

3.3.2 TpeOGoBaHUS K KOHCTPYKIIUH

3.3.2.1 Crenedp 3amMTBl 000JIOYEK JOJDKHA coOoTBeTcTBOBAThH IP 54 mo
I'OCT 14254.

3.3.2.2 [Joctyn k snemeHtam cxembl ®PII B mpouecce sKcrutyatanuu He
JTOJKEH BBI3BIBATH 3aTPYTHECHHM.

3.3.2.3 Ha xopnyce ®II 10mKHbBI OBITH PEAYCMOTPEHBI:

- BbIBOJ Bxona «JIuaums» DIl ¢ BO3ZMOXKXHOCTBIO MOJKIIOYEHUS €ro K
KOHJICHCATOPY CBSI3M MPOBOAOM ceueHueM He MeHee 10 MM

- 00aT A MOAKITIOYEHHS 3aKUMa «3eMJIs» K KOHTYPY 3a3€MIICHHUS;
BOpOHKa Jj1s1 BBojia BY kabens;
YIIUTKA C BEHTUISIIIMOHHBIM OTBEPCTHEM;
YeThIpe YIIKa JIJIsl KpeTUieHus GUiIbTpa.

3.3.2.4 Macca @Il gomxua ObITH HE OOJiee 12 KT.

3.3.2.5 Bpricora kopryca @Il nomxHa ObITh He Oojiee 550 MM, IIUpPUHA HE
6osee 400 MM u TirybuHa He 6osee 350 Mm.

3.3.2.6 @Il pomken ObITH paccuuTaH Ha pabOTy C KoakcuanbHbiIM BY
kabesneMm ¢ BHemHUM guameTpoM oT 0,7 mo 1,5 ecm. Jlna moakmrouenuss BU kaGemns
JOJDKEH OBITh TPEAYCMOTPEH KIEMMHUK, PACCUYMTAHHBIA Ha MOJKIIOYCHUE
BHYTPEHHETO MPOBOJIHUKA (quaMeTpoM 10 1,5 MM) W BHEIIHEro MPOBOJIHUKA
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(okpana) xkabenss Oe3 mnpuMmeHeHus mnaiku. JlomkHa OBITH NpPETyCMOTpPEHA
BO3MOXHOCTh MOAKIIOUEHUS dKpaHa Kabens, Kak K «3emie», TaKk U K OTIAEIbHOU
KJIEMMe€, U30JIMPOBAHHON OT 3E€MJIH.

3.3.2.7 DNEeKTpUYECKOE COEIMHEHUE 3aLIUTHOIO YCTPOWCTBA CO CTOPOHBI
JUHUU C JUHEHHBIM BbIXOoJOM @I g0mKHO OBITH BBIIOJHEHO KOPOTKHUM
MPOBOJHUKOM B BHJIE€ IITUHBI.

3.3.2.8 JlomkHa OBITb MpeAyCMOTpPEHa BO3MOXXHOCTb  HCKIIIOUECHHS
3alIUTHOTO yCcTpoicTBa co ctopoHbl BY kabens u3 cxemsl OII.

3.3.2.9 BuHTOBbIE COEAUHEHUS JOKHBI OBITH MpEJOXpaHeHbl  OT
CaMOOTBUHYMBAHHSI.

3.3.2.10 Pa6ouee nonoxenre DI 1omxHO OBITH BEPTUKATIBHOE.

3.3.3 TpeGoBaHus K yCIOBUSIM dKCILUTYaTaIUU.

3.3.3.1 Bua xknumatuyeckoro ucnoidnenus @II Y XIJI kareropuu [ mo 'OCT
15150. Ilpu 3TOM HOMHUHAJbHBIE 3HAUEHUS KIMMATHYECKUX (PAKTOPOB BHEIIHEH
Cpeabl cleayroniee:

- BEepxHee U HIDKHee pabouue 3HA4YeHHsI TEMIIepaTyphl OKPYKaIOIIETo
BO311yXa, cOOTBETCTBEHHO IUTt0C 50 °C 1 munyc 45 °C;

- MpeAesibHOE BEpXHEE U HIDKHee paldoure 3HauYeHHUs TeMIlepaTyphbl
OKPYKaIOIIEro BO3/1yXa, COOTBETCTBEHHO ITtoc 55 °C u munyc 50 °C;

- pabouue 3HAYEHHUs BIAKHOCTU BO3JyXa CpPEIHEr0JI0BOE U BEpXHEe,
cooTBeTcTBEHHO 75 % mipu 15 °C u 100 % npu 25 °C;

- MHTerpajbHas IIOTHOCTh MOTOKA CONHEUHOM pamuanuy 1125 Br/m%, B Tom
YuUCIie MOTOKA YIbTpadroIeTOBOM yacT crnekTpa (aauHa BoiaHbl 280 — 400 MMK) —
42 Br/v’.

3.3.3.2 ®II nomxeH ObITh paccuuTaH Ha padory Ha BeicoTe a0 1000 M Hax
YPOBHEM MODS.

3.3.3.3 Oxpyxaromias cpefa J0JDKHa COOTBETCTBOBaTh atMmocdepe Ttuma Il
no 'OCT 15150.

3.3.3.4 OO6cnyxuBaHHe EPUOIUUECKOE - HE O0JIee OAHOTO pa3a B MATH JIET.

3.3.3.5 @Il nomxeH ObITh paccyMTaH HAa HENPEPHIBHYIO PabOTy B TEUECHHE
BCEI0 CPOKa CITYKOBbI.

3.3.3.6 @Il nomxkeH ObITH PEMOHTONPUTOIHBIM.

3.3.4 TpeboBaHus K HAJEKHOCTH

3.3.4.1 Tapantuiineiii cpok ®PII nomkeH ObITh HE MeHee 3 JET ¢ MOMEHTa
BBOJIa B OKCIUTyaTaIlHIo.

3.3.4.2. HapaGotka Ha oTKa3 0bkHA OBITH HE MeHee 20 JieT.

3.3.4.3 Cpennuit cpok ciay>k0bI 0 criricaHus - He MeHee 20 JeT.

3.3.4.4 Cpennee BpeMsi BOCCTAHOBJICHUS - HE OoJiee 2 4acoB.

3.3.5 TpeboBaHus k 6€30MACHOCTH

3.3.5.1 Konctpykuusst @I u ycnoBus UX OOCITYKUBAaHUS JOJIKHBI
cootBeTcTBOBaTh TpeboBanusM ['OCT 12.2.007.3, neiictByromum «lIpaBunam
yCTpOUCTBA 3JeKTpoycTaHoBOK» ([TYD) u «MexoTpacieBbIM IpaBUjaM IO OXpaHe
Tpyda (TeXHUKH O€30MaCHOCTH) TMPHU OIKCIUTyaTallud dJIEKTPOYCTAHOBOK C
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M3MEHEHUSIMU U JOTIOTHEHUSIMUI.

3.3.5.2 be3omnacHocTh paboT o TexuuueckoMy oodciyxuBanuto OII nomxna
o0ecreynBaThbCs 3aMbIKAHUEM 3a3EMJISIOILET0 HOXKA.

3.3.5.3 WMspaenue QODKHO UMETH OOJT ISl TIOAKITIOUEHUS K 3a3eMIISIOIIEMY
KOHTYpY nojactanuuu. Ha kopmnyce Bo3ne 00aTa 3a3eMiieHHs AOKEH ObITh HAHECEH
3HAK «3a3eMJIeHHEe». DJNEKTPUUYECKOE COMPOTUBICHHE MEXKIY OOJITOM U KaXKIou
JOCTYITHOM ISl IPUKOCHOBEHUSI METAJUTMYECKON HE TOKOBEIYIIEH YacThIO U3EIHs
He J0JKHO ObITh Oosiee 0,1 OM. boaT He 10KEeH UMETh JTaKOKPACOYHOE TOKPBITHE.

3.3.5.4 JlpenaxHass KaTyllka WIM T€pBUYHAs OOMOTKAa COIJACYIOIIETO
TpaHchopmaropa (eciau JpeHa)xkHas KaTyllka OTCYTCTBYET) JOJDKHBI OBbITh
BBITIOJTHEHBI MEJIHBIM MHOTOKUJIbHBIM IPOBOJHUKOM, CEYEHUE KOTOPOTO IOJIKHO
OBITH He MeHee | MM,

3.3.6 TpeOGoBaHUs K MEXaHUYECKOM MPOYHOCTH

3.3.6.1 ®II npomxeH BBIAEPKUBATH HOMHUHAIBHBIE pabouyne 3HAYCHUS
MEXaHUYEeCKUX BHEIIHUX BoznercTByromux (aktopoB — no ['OCT 17516.1 nns
IPYHIbl MEXaHUYECKOTO UCTIOTHEHUST M2.

3.3.6.2 OII gomxHBI OBITH CEHCMOCTOMKUM MPU BO3AECHCTBUU 3€MIIETPSICEHUI
WHTEHCUBHOCThIO 9 OamnmoB mo MSK-64 mpu ypoBHE YCTaHOBKM HajJ HYJIEBOM
oTMeTKOoM 10 10 M.

3.3.7 KOMIUIEKTHOCTH

B xommiekT noctaBku ®II 101KHBI BXOAUTD:

GUIBTp IPUCOCTMHEHNS,

TPAaHCIIOPTHAA Tapa;

TEXHUYECKOE ONMCAHUE U PYKOBOJCTBO IO 3KCIUTyaTalluu;
MaCIIOPT.

3.3.8 TpebGoBaHUs K MAPKUPOBKE U YIIAKOBKE

3.3.8.1 Ha xpeimke kaxgoro ®II nomxna ObITh (UpMeHHas IUIaHKA W3
CTOMKOTO K aTMOC(EPHBIM BO3/ICUCTBUAM MaTepHalia ¢ 0003HAUCHUEM:
® TOBAapHOI'O 3HaKa NPEANPUITHS — U3TOTOBUTEIIS;
THUIA U3ETUS;
MOPSIAKOBOIO HOMEPA, MECSLa U r0/1a BBIITYCKA;
HOMEpa TexHU4ecKux yciaoBuil (11 @I oreuecTBEHHOTO MPOU3BOACTBA);
HOMHHAJIbHOHW ITMKOBOM MOIITHOCTH OTHOAIOIICH;
CXeM IpucoeauHenus K BJI;
E€MKOCTH MCIIOJIb3YEMOI'O KOHJIEHCATOPA CBS3H;
® HOMHUHAJIbHBIX COMPOTUBJICHUI CO cTOpOoHBI InHUK U BY kabens;

® JIOJIOCHBI pa60"II/IX qacCTOT.

[Ipumeuanue. Ecau DIl umeer moauduxanuu, odecrnieuyuBarolue MEPecTPONKy s
paboThl C pa3HbBIMU KOHAEHCATOPAaMU CBSI3M, cXeMaMu mnpucoeauHeHus k BJI, HOMuHanbHbBIMU
CONPOTHBIIEHUSIMU CO CTOPOHBI JuHUM U BY kabens u monocamu pabouux 4acToT, MOCIEIHHE
[ATh MapaMeTPOB IMPHUBEACHHOIO BbIIIE NEPEYUCICHUS JTOJDKHBI ObITh UCKIOYeHbl. [Ipu sTom
TabJIMyKa C yKa3aHHBIMU IIapaMeTpaMH JO0JDKHA pacrojiararbCsi B OTAEIbHOM 3alllMIIEHHOM OT
Herniorogsl Mecre. Ilo TpeGoBaHMIO 3aka3unmka ee AyONMKAaT JOJDKEH pPacloJlaraTtbCsi BHYTPH
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KopITyca.

3.3.8.2 Haanucu v 3HaKU MapKUPOBKU Ha U3IEIUU JOJKHBI OBITh YETKUMHU
M BBINOJHEHbl KpPackod, HE CMbIBa€MOM CHUPTO-OCH3MHOBOM CMECHIO,
paccUMTaHHOW Ha BO3JIEWCTBUE BPEIHBIX IPUMECEH, BBI3BIBAIOIIUX KOPPO3UIO.

3.3.8.3 Buytpu kopryca uzenus J0JDKHA ObITh MAPKUPOBKA MO3UITMOHHBIX
0003HaYEHUN CXEMHBIX JJIEMEHTOB.

3.3.8.4 TpaucnopTHass MapKHUpOBKa JIOJDKHAa OBITh  BBINIOJIHEHA B
cootBercTBUM ¢ ['OCT 14192 yepHoii Biaroctoiikoil kpackoil. JlomxKHBI OBITH
HaHeceHbl 3Haku 1, 3, 11, a Tak K€ OCHOBHBIE U JOINOJHUTEIbHBIE
nH(pOpMaIMOHHbIE JaHHbBIE.

3.3.8.5 TpeboBaHus K KOHCEpBAIMU H3JEIUS JTOJDKHBI COOTBETCTBOBATH
I'OCT 9.014 (BapuaHT NpOTUBOKOPPO3UOHHOM 3auuTsl B3-0, BapuaHT BHyTpeHHEH
ynakoBku BY — 1).

3.3.8.6 TpaucnoptHass Tapa nobkHa cootBeTrctBoBath ['OCT 5959. Ilpu
TPAaHCIIOPTUPOBKE MOpPEM M  TPYAHOJOCTYIHBIE pailoHbl Tapa JOJKHA
cootBeTcTBOBaTH 'OCT 2991.

3.3.8.7 Crnoco6 ynakoBKH JIOJDKEH MCKIIOUUTH BO3MOXKHOCTH TIEpEMeEISHUS
anmnaparypbl, 3al1aCHbIX YacTel U JOKYMEHTAIIMN BHYTPU TPAHCTIOPTHOM Taphbl.

3.3.8.8 B kaxablii SMMK (CO CTOPOHBI KPBIIMIKK) JOJIKEH OBbITh BIIOXKEH
YIIAaKOBOYHBIN JIHCT, COJAEpP)KALIUN MepeueHb BIIOXKEHUS, MOANHCAHHBIA JHUIOM,
MPOU3BOJSAIINM YIAKOBKY.

3.4 MeToabl HCILITAHUMI
3.4.1 OO6mue ycnoBus

WcnpiTanust  JTOJDKHBI  MPOU3BOJUTHCA B CHEAYIOIIUX  CTaHAAPTHBIX
aTMOC(EPHBIX YCIOBHSIX.

- Temneparypa: B uatepBaie ot mwioc 15 °C go muroc 35 °C.

- OTtHOcHUTeNbHAsA BIAXHOCTh: B UHTEpBaAJE OT 45 % 10 75 %.

- JlaBnmenue Bo3ayxa: B uHTEepBasie oT 860 mOap g0 1060 mOap.

3.4.2 Tunosbl€ UCIIBITAHUSA

3.4.2.1 Pabouee 3amyxanue (1. 3.3.1.5)
Cxema m3MepeHus pabodero zatyxaHus OII g, npuseneHa Ha pucyHke 3.2.
KoHneHcaTop cBsS3u JOHKEH OBITh IPEICTABIICH SKBUBAJICHTHBIM KOHJICHCATOPOM.

ZZ CKC
L |

®r1
Uy )

Zy

Pucynok 3.2. Cxema I/ISMCI)GHI/IS{ pabouero 3atyxanus OII

PaGouee 34aTyXaHHUC PACCUUTBIBACTCA I10 q)opMyne:
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Up |2,
a, = 201g (ﬁ\/z:)’ nb (3.1

rjie Z; u Z; paBHbl HOMUHAJIBHBIM COMTPOTUBIICHUSM CO CTOPOHBI JIMHUU 1 BU
Kabelsi, COOTBETCTBEHHO, HampsixkeHus U, u U — BeIWYMHBI, H3MEPEHHBIE
BOJIbTMETPAMH, KaK MMOKa3aHO Ha PUCYHKE 3.2.

N3mepenue pabouero 3aTyxaHusi JTOJKHO OBITh BBITIOJIHEHO Ha HECKOJBKUX
4acToTax B Ipejenax mosockl nmpomyckanus DI, BkiItouas HUKHIOI U BEPXHIOKO
I'PaHUYHBIC YACTOTHI MOJIOCKI MPOITYCKAHUS.

3.4.2.2 3amyxanue necoenacosannocmu (1. 3.3.1.6)

Cxema usMepenus 3atyxanusi HecorsiacoBanHoctu DI a,,. npeacraBieHa Ha
pucynke 3.3. KonumeHcaTop CBsI3M JOJDKEH OBITh NPEACTaBIE€H 3KBHBAJICHTHBIM
KOHJICHCATOPOM.

eHepamop I FeHepamop I”
K C K c

Z4

Z,’ U1 on 2> C) U on
v AV 1
< ve Uz

a) 0)
Pucynok 3.3. Cxema u3mepenus 3aTyxanusi HecorsiacoBanHoctu OI1.
a) co CTOpOHBI IuHUY; 0) co ctoponsl BY kabest

3aTYXaHI/IC HCCOIIAaCOBAHHOCTH PACCUUTHIBACTCS 110 q)OpMy.He:

Uy
@ = 201g( ) (32)
2 5

rae Z; u Z; paBHbl HOMUHAJIbHBIM COIPOTUBJIEHUAM CO CTOPOHBI IMHUU 1 BU
kabensi, cooTBeTCTBEHHO, U, 1 U; — HanpsiKeHUs, U3MEPEHHbIE BOJIBTMETPOM V' C
BBIKJIFOYATENIEM B MO3UIUAX cooTBeTCTBEHHO «BKJD» m «BbIKJI». Hanpsixenue
reHeparopa Uy JOMKHO NOIJEPKUBATHCS OJUHAKOBBHIM B OOOUX TMOJIOKEHUSIX
BBIKJTFOYATEIS.

W3mepeHue 3aTyxaHusi HECOTJIACOBAHHOCTH JOJDKHO OBITh BBINIOJHEHO Ha
HECKOJIBKMX 4acTOTax B Ipezenax nosuockl nponyckanus OII, Bkaroyas HUKHIOO U
BEPXHIOK I'PAHUYHBIE YACTOTHI MOJIOCHI IPOITYCKaHUSI.

3.4.2.3 3azemusroniuii anemeHT (myHkTh 3.3.1.8 u 3.3.1.9).

Moaynb CONpOTUBICHUS 3a3€MJISIONIETO AJIEMEHTa (IPEHAKHOM KaTyIIKU
WM OOMOTOK COTjacyromiero tpancopmaropa) uaMepsieTcss Ha MPOMBIIIJICHHOM
gactore 50 ['11 METOIOM BOJIBTMETPA-aMIIEPMETPA.

JlonycTumMoe 3HayeHue TOKa MPOMBIIUICHHONW YaCTOThI (CpeIHEKBaIpaTHUHOE
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3HAU€HUE) JJIA IJUTENbHO CYIIECTBYIOIIETO M KPAaTKOBPEMEHHO CYILECTBYIOLIETO
TOKa OMpeEseTcsl cCe4eHueM 0OMOTOYHOTO MTPOBOJIA U MOKET HE MPOBEPSATHCS.

3.4.2.4 BxoaHOe CONPOTUBJIECHUE Ha NpombiluieHHOM yactore PII co
ctoponsl BBojia «BY kabenby (1. 3.3.1.10).

Monyns BxogHoro compotuBieHuss @Il co croponst BBoga «BY kabenby»
M3MeEpAETCS Ha MPOMBIIEHHOM yacTtoTe 50 'l MeTO10M BOIBTMETpA-aMIIEpMETpA.

3.4.2.5 TlapameTtpsl 3a3emirstoniero Hoxa (1. 3.3.1.11).

3a3eMISIOIIMNA  HOX SIBJIIETCA KOMIUICKTYIOUIMM u3zaenueM. [IpoBepka
coorBerctBue 3H  TpeOGoBaHUSM  HOPMATHUBHO-TEXHUYECKHX  JOKYMEHTOB
MPOU3BOJIUTCS MO JOKYMEHTAIMK 3aBOA-TIPOU3BOIUTENS

3.4.2.6 TlapameTpsl 3aIIUTHBIX YCTPOUCTB (MyHKTHI 3.3.1.12 - 3.3.1.14).

Ucnbitanust 3amuTtHeIX ycTpoiicTB Tuna OITH momkHBI ObITH BBIMOJHEHBI B
COOTBETCTBUM C TEXHUYECKUMHU YCIOBUSIMU Ha HEro. VICTIbITaHUS IJI IPYTUX TUIIOB
pa3psAIHUKOB JOJKHBI OBITh BBITIOJHEHBI MO MPOLEAYpPE, COrNIACOBAHHOW MEXKIY
M3TOTOBUTENIEM U MOKYIATEIEM.

3.4.2.7 Bo3MOXHOCTh MOBOpoTa ¢a3bl B COrJacyromeM TpaHcpopMaTope
(m. 3.3.1.15). [IpoBepsieTcs BU3yaabHO HATUYUEM BO3MOKHOCTHU TIEPEKIFOUCHUS.

3.4.2.8 Onexkrpuueckas wuzoisAnusa d3jaeMeHTOB PII Ha MpPOMBIIUIEHHON
gactote (myHKThI 3.3.1.16 — 3.3.1.19). MeTo1bl UCTIBITAHUIA:

- Be600 «Jlunusy omuocumenvro 3emau (. 3.3.1.16).

Cxema usmepeHnus npusezeHa Ha puc. 3.4. Brog «JIluHus» npu ucnbITaHUSX
JOJIKEH OBITh U30JIMPOBAH OT OCTATBHOM CXEMBI.

Bsog
«JInHns»

MCTOUYHUK
NPOMBbILLITEHHOWA
YyacToThl dI
3axum
«3eMmnsa»

Pucynok 3.4. Cxema usmepeHnus n3omsius Beojaa «JIuuusy OI1

- Obmomka mpancgopmamopa co2nacyoue2o YCmpoucmea OmHoOCUmMeIbHo
3emau u mexcoy oomomkamu mparcgopmamopa (myHktsl 3.3.1.17 u 3.3.1.18)

Cxema wu3MepeHHs TmpuBeacHa Ha pucyHke 3.5. Ilpu Haauumm B
TpaHchopmarope IKpaHa MEKIYy OOMOTKAMU OH JOJIKEH ObITh COSTUHEH C 3EMIICH.

OB6MOTKMN OBbmMoTKN OBMOTKM
TpaHcdopmaTopa TpaHcdopmaTopa aBTOTpaHcopmarTopa

MICTOUHNK MeTouHuk MCTOUHMK
MPOMbILLINEHHO A MPOMBbILLNEHHON NPOMbILLINEHHON I
UacToThl YacToTHI YacToThl 1
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a) 0) B)

Pucynok 3.5. Cxema u3mepeHus U30Js1uK TpaHCPopMaTopa COrIacyrolero yCTpoucTaa
®II. a) u 0) — MpU UCTIOJIHEHUH COTJIACYIOIIEr0 YCTPOMCTBA B BUJE TpaHCcPopMaTopa ¢
raJbBaHUYECKON M30JSAIIUEH MEXKTy 0OMOTKAMHU; B) — IIPHU UCTIOJTHEHUH COTIIACYIOIIETO

yCTpoiicTBa B BUJ€ aBTOTpaHchopMarTopa

- DOnexkmpuueckas usonayusi 6600068 BY xabens (n. 3.3.1.19).
Cxema wu3MepeHHs TpuBeacHa Ha pucyHke 3.6. BBog BU kabens mpu

HCIIBITAHUAX OJOJIKCH OBITH COCOUHCH C OCTaJILHOM CXEMOM.

Bsog «BY
kabenb»

MCTOUYHUK
NPOMBbILLITEHHOWA
4acToThl T o

—— -9

3axum
«3emna»

Pucynoxk 3.6. Cxema u3MepeHHust JEKTPUIECKON 301N Mexk 1y Kiiemmamu BY kaGens

3.4.2.9 WmnynbcHasg npouyHocTh Bxona «JIunusy» @I (1. 3.3.1.20)

N3mepenue ummnynbcHOU mpouyHocTH PII 10KHO MPOU3BOJUTECS MO CXEME,
MPUBEIEHHON HA pUCYHKE 3.7, MpU OTKIKOYEHHOM 3allUTHOM YCTPOMCTBE CO
CTOPOHBI JIMHUH.

JInHus BY kabenb
Z;
MMy nbCHEIRA
reHepartop 3KUM on
«3emnsa»

Pucynok 3.7. Cxema u3MepeHust UMITyJIbCHOM npouHoCTH BXoja «Jlunusy OI1

JIoJDKHBI  OBITH TIPUJIOKEHBI JECATh HMMIYJIbCOB HampsbkeHus 1,2/50 Mxc
(mocnenoBaTeNbHO MATH OTPULATEIBHBIX W TSATh MOJOXKHUTEIbHBIX HMITYJIBCOB).
[lukoBass BenMMUMHA HANPSKEHUSI JIOJHKHA BBHIOMPATBCA C YYETOM BEJIWYHHBI
UMITYJIbCHOT'O HAIpsKEHUs Mpo00si, BBIOPAHHOTO THUIIA 3aIUTHOTO YCTPOMCTBA CO
CTOpPOHBI JINHUMU.

3.4.2.10 ConpoTuBiIeHHE U3O0JISIITUU corjacyromero ycrpoicTna (. 3.3.1.21).
HcnbiTaHusT TPOM3BOIATCS IO CXEME pHUCYHKa 2.5, Ha KOTOPOM HMCTOYHHK
MIPOMBIIIJIEHHON YaCTOThI 3aMEHSIETCS HA METAOMMETD.

3.4.2.11 3aryxanue HenuHerHocTH @Il nNpu HOMHMHAIBHONM NHMKOBOM
MOIITHOCTH orubaromiei (m. 3.3.1.22).

N3mepenne 3aryxanus HequHerHOCTH DIl mpu HOMUHAIBHOW TTHUKOBOM
MOIIIHOCTH OruOaronel Ipou3BOIUTCS MO CXeMe, MPUBEIEHHON Ha pucyHke 3.8. B
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aToM cxeme K BeIBoAYy «BY kabenb» DII uepes paspsa3biBaroniye Meny U YCUIUTETH
MOAKJIIOUAIOTCS JIBa TeHeparopa. YacTOThl CHUTHAJIOB TEHEpATopoB f; U f>
BBIOMpPAIOTCSI TaK, YTOOBI CaMU 3TH YacCTOThl M KOMOMHAIIMOHHBIC YacTOTHI BHUAA
kfi—k,f, wm kf,—kf (x=1,2,3) pacnosaraquch B TpeAeiax IMOJOCHI
nponyckanus @Il kak MoXHO OJMKEe K HHXKHEMY Kpal DJTOM TOJIOCHIL.
Pa3Bs3pIBaroniye 1enu MoKHO pealn3oBaTh pa3HbIMU criocobamu. Ha pucynke 3.8
9TU IIENU PEATU3YIOTCS B BHUJIE MOJOCOBBIX (DMIIBTPOB, HACTPOCHHBIX HA YaCTOTHI
reHepaTopoB. PUIBTPH JODKHBI 00ECIIEUUTh HEOOXOIUMYIO Pa3BA3KYy MEXIY
reHepaTopaMH.

Bsog «BY

I
Cio kabenby» ~oH

cuy, z, on -
3 A <)
P2 L 1

Pucynok 3.8. Cxema uzmepenus 3aryxanus HenuHerHOoCTH DI

VYPOBEHb KaXA0T0 U3 CUTHAIIOB (p; U p2), U3MEPEHHBIA HA CONPOTUBIICHUU Z;
BKJIIOYEHHOM 4epe3 HKBUBAJICHTHBIA HU3MEPUTENIbHBIA KOHIEHCATOP, JOJIKEH OBITH
paBHBIM OJITHOM YETBEPTH HOMUHAIBHOW NHKOBOW MouIHOCcTH orubaromeit. C
IIOMOIIBIO CeIEeKTUBHOrO n3Mepurens yposHs (CUY) ¢ nonocoit n3bupareiabHoCTH,
He mnpeBblmaome 50 ', JoMKHBI ObITh U3MEpPEHbl NPOAYKTHI HEJIMHEWHBIX
MCKQ)KEHUU B BUJIE€ CUTHAJIOB HA KOMOMHAIIMOHHBIX YaCTOTaX.

HcnpiTanue JOMXKHO OBITH BBIIIOJHEHO TaKUM 00pa3oM, YTOObI (haKTHUECKU
CYILLECTBYIOLIHUE YCIOBUS JKCIUTyaTallMy, BKJIIOYAsl BIUSHUE TOKA IPOMBIIUIEHHON
YacTOThI, MPOTEKAIOIIETO Yepe3 GUIbTP MPUCOSAUHEHHS, OBLIIM CMOJIEIMPOBAHbBI B
OIIBITE.

[IpoayKThl HEMMHENHOCTH U3MEPUTENBHONU CXEMBI TOJKHBI OBITH Ha TOPSIOK
HWKE IIPOAYKTOB HelmHenHOoCcTU DI

3.4.3 Ilepuoauyueckue UCIbITAHUS

[Ipu mnepuognMYECKHX WCHBITAHUSAX JOJDKHBI TMPOU3ZBOJAUTHCA TPOBEPKHU
CJIEIYIOIINX [MapaMeTPOB:

3.43.1 PaGouee 3aryxanue no 1. 3.3.1.5.

3.4.3.2 3aryxaHue HECOrJIaCOBaHHOCTH 110 1. 3.3.1.6.

3.4.3.3 UcnelTaHus HanpsHKEHUEM NPOMBINUIEHHON YacTOTHI MO MyHKTam
3.3.1.17 - 3.3.1.19.

3.4.4 TpeOoBaHus K MapaMeTpam U3MEPUTENBHBIX TPUOOPOB

W3mepeHre BBICOKOBOJIBTHBIX M CHJIBHOTOYHBIX MapaMeTpOB IMPOU3BOASTCS
IIPU UCHBITAHUSAX HA 3aBOJAX M3TOTOBHUTEINAX WJIM CHEUUATU3UPOBAHHBIX LIEHTPAX,
KOTOpBIE U ONPeAeIaioT Habop HEOOXOAUMBIX TPUOOPOB.
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Huxe mpuBenéH mnepedyeHb U3MEPUTEIBHBIX NMPUOOPOB, MpeAHa3HAYECHHBIX
Tonpko i usMmepeHus BY  xapakrepuctuk @I, B mnepeyne mnpuseneHsl
TpeOOBaHUsI, KOTOPHIM JIOJDKEH  YIOBIETBOPITh KaXAbld W3 MEPEeUUCICHHBIX
pruOoOpoB.

I'enepamop cunycoudanpHnwvix cuzHa108

- Jlmama3oH 4acToT:
Huxusis rpannunas yactora — He 6onee 16 k1.
Bepxuss rpannunas yactora He meHee 1100 xI'm.
- ITlorpemHocTh yCTaHOBKU 4acTOTHI He O6ojee 1 I,
- BbIXOJ CHMMETPHUYHBIN U KOAKCUATBHBIM.
- HomuHanbHOE BXOJHOE CONPOTUBIICHUE:
J111s1 koakcHaabHOTO Bhixoga — 75 Owm.
st cumMetpudHoro Beixoaa — 150 Owm.
Hynesoe — He 6omee 1 Om.
- MomsuocTts He MeHee (+10) nbwm.

H3oupamenvhulii uzmepumens ypoeHs

- Juama3oH 4acToT:
Huxusis rpannunas yactora — He 6onee 16 k1.
Bepxuss rpannunas yactora He meHee 1100 xI'm.
- IlorpemHocTh yCTaHOBKU 4acTOTHI He Oomee 1 I,
- BbIX0J CHMMETPUYHBIN U KOAKCHABHBIM.
- HomunanbHOE BXOJIHOE CONTPOTHUBIICHUE:
J111s1 koakcHaabHOTo BhIxoga — 75 Owm.
Jnst cumMetpudHoro Beixoaa — 150 Owm.
Bricokoe — He meHee 10 kOm.
- Tun gerekropa. JleTekTop cpeaHEKBaAPATUIHBIX 3HAUCHHM.
-  HN3oupatenbHOCTS:
[IIupoKOIIOIOCHBIE U3MEPEHUS.
N3mepenust B y3ko# nosoce yactot 25 ['m.
- Jlnana3oH U3MeEpEHUS YPOBHEM:
Hwxusis rpanuia — e 6onee (-40) nbwm.
Bepx#uss rpanuna — He meHee (+15) nbwm.

Henumenv nanpayxcenus (111 U3MEPEHUS BBICOKMX YPOBHEW C IMOMOUIbIO
M30UpaTENBHOIO U3MEPUTEIISE YPOBHS)

- Jluana3oH 4acToT:
Huxusisa rpannunas yactora — He 6omee 16 k',
Bepxuss rpannunas yactora He meHee 1100 xI'm.
- MakcumanbHOe HanpsikeHue Ha Bxonae 100 B.
- Koadduuuent nenenus 40 ab ¢ norpemnoctrio He 6onee 0,5 nb.
- Bxonx u BbIXO1 KOAKCHAJIBHBIN.
- HomuHanbHOe BXOgHOE conpoTuBieHue — He MeHee 10 kOm.
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chpoﬁcmeo 01 U3BMEPEHUA 3amMYXAHUA HECO21ACOBAHHOCMU

I[I/IaHaSOH qacCTOT:

Huxusis rpannunas yactora — He 6omee 16 k1.

BepxHss rpannyHas yactora - He MeHee 1100 kI,
Jlnana3zoH u3MepeHus 3aTyXaHusl HECOTJIaCOBAHHOCTHU

Hwxusis rpanuia — e 6omnee 4 nb.

Bepxuss rpannna — He meHee 30 nb.

Mocm noanvix conpomuenenuii (npoeooumocmelii)

I[I/IaHaBOH qacCTOT:

Huxusis rpannunas yactora — He 6omee 16 k.
BepxHss rpannyHas yactora - He MeHee 1100 kI,
Jlnana3zoH u3MepeHus: CONpOTUBIICHUS (MOIYIIb):
Huxusisg rpanuia — ve 6oaee 10 Om.
Bepxuss rpannna — He meHee 10 kOwm.
[lorpemnocts u3MepeHus: (a3oBOro yria CONPOTHUBICHHUS He Oosee NATU

IpaycoB.

Ycunumenw MOouiHOCmMu

I[I/IaHaBOH qacCTOT:

Huxusis rpannunas yactora — He 6omee 16 k1.
BepxHss rpannyHas yactora - He MeHee 1100 kI,
HomunanbHOe BHyTpeHHEE conpoTuBieHue 75 Om.

Momnocth He MeHee (+50) nbm.

4 TpeboBanus k BY 3arpaguresnsam

4.1 TepmuHbI U onpeaeeHUs], COKPAIIEHUSA

B HacTosmeM paszaene ctaHzapTa OpraHu3aliy UCIIOJIb3YIOTCS TEPMHUHBI 110
I'OCT 18624, a Takxke cileAyrOUMe TEPMHHBI M COOTBETCTBYIOLIHE UM
OIIpE/ICTICHUS:

Ne

/11.

Tepmun

Omnpenenenue

Bnocumoe 3aTyxanue

3aryxanue BY curnama, omnpenensiemoe
ITYHTUPYIOITUM IeHCTBUEM IOJIHOT'O
conportusienus BU3.

2. BpICOKOUYACTOTHBIN 3arpaguTeinb JIBYXIIOJIFOCHHK, COCTOSIIIMN W3 MApauIeIbHO
BKJIFOUEHHBIX peakropa, 3alUTHOTO
YCTpOIICTBA U 3JIEMEHTA HACTPONKU.

3. Jlo6poTHOCTH peakTopa [Tpu onpenenenuu peaxropa nmo 'OCT 18624,

4. JIOTOTHUTENBHOE 3alIUTHOE YCTPOUCTBO | YCTPOMCTBO, MOJAKIOYEHHOE MapajuiebHO
OT/IEIbHBIM KOMIIOHEHTaM CXEMBbI 3JIEMEHTa
HACTPOMKH IS UX 3aIIUTHI.

5. 3arpaxxaaromiee COpoTUBIICHHE AKTUBHas COCTaBJISIFOILIAS MOJIHOTO
conpotussieHus BU3 B nosoce 3arpaxxaeHus..

6. WNHIyKTHBHOCTP Ha NPOMBINUICHHOM | IHIYKTHBHOCTh peakTopa Ha MPOMBIIIIEHHON
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qacToTC

qacToTeE.

HUctunnas HHAYKTUBHOCTD

NHIyKTHBHOCTH peakTopa Ha  3aJaHHOU
4acToTe, OIpeleleHHas ¢ KOMIIEHcaluen
BJIUSIHUSA COOCTBEHHOM €EMKOCTH.

Ka)KYHlaSICSI WHAYKTHBHOCTDH

PeakTuBHOE  CONpOTHUBIEHUE  pEAKTOpPa,
pasJelieHHOe Ha YIJOBYIO 4acToTy, Ha
KOTOpPOIl PEakTUBHOE CONpPOTUBJICHHE ObLIO
onpezeneHo 0e3 KOMIEHCAllMl COOCTBEHHOM
€MKOCTH.

Homunmansnas HHAYKTUBHOCTD

Bennunna UCTUHHOMN
peaktopa Ha yactore 100 kI,

HHAYKTUBHOCTHU

10.

HomunansHO€ BHOCMMOE 3aTyXaHUE

3aryxanue BY curnama, omnpenensiemoe
IIYHTUPYIONIUM JCHCTBHEM 3arpakJaaroliero
conpoTtusnenus BU3.

11.

HoMmuHanbHBIA TIUTEILHBIA TOK

MakcumaiibHass BEJIMYMHA  JEHCTBYIOLIETO
3HAYEHUsI TOKAa MPOMBIIUIEHHONM YacTOTHI,
HEIPEPBIBHO IPOTEKAIOIIETO 4Yepe3 pPeakTop,
MpU KOTOPOM HE TMPEBBIIIACTCS 3aJaHHAS
TEMIIEpATypa peaKkTopa.

12.

HoMurHanbeHbIN KpaTKOBPEMEHHBIN TOK

JelicTByroniee 3HAYEHHWE YCTAaHOBHUBIIETOCS
TOKa KOPOTKOI'O 3aMbIKaHUs, IIPOTCKAIOIICTO B
TEYCHHWE OTOBOPEHHOTO BPEMEHH  uepe3
peakTop 0e3 ero MTOBPEXICHMUSI,
OOyCJIOBJICHHOTO KaK TEIUJIOBBIM, TaK M
MEXAaHUYCCKUM BOSI[GI\/'ICTBI/IGM.

13.

OCHOBHOE 3aIIUTHOE YCTPOUCTBO

YCTpOoUCTBO, NOJKIIOYEHHOE IapauIeIbHO
peakTopy u JJIEMEHTY HaCTPOMKH.
Brinonnsercs B BUJIE paspsiHUKa,
COCTOSIIIETO u3 IIOCJIEZI0BATEIBHO
COEJIMHEHHBIX HCKPOBOIO MPOMEXYTKa H
HelnuHeHoro conportusienus win OITH.

14.

[Tosoca 3arpaxaenus

[lomoca wacror, B mpeAenax KOTOPOU
3arpa/aioliee CONPOTHUBICHUE HE HIKE
HOPMHPYEMO# BEJTMYHHBI.

15.

[lonoca 3arpaxaeHus
CONPOTHUBIICHHUIO

[0 IOJHOMY

[Tonoca ygacroT, B npenenax KOTOPOH MOIYJb
[IOJIHOTO CONPOTHUBJICHUS] 3arpajuTens He
MaJaeT HWKE HOPMUPYEMON  BEIMYMHBI
3arpa)</IalolIero CONpPOTUBIICHUS.

16.

PaGouwit quama3on 4acTtoT

Jluamna3oH 4YacTtoT, B Ipenenax KOoTOporo
MOTYyT  pacHojlaraTtbCsi  IMOJOCHI  YacTOT
3arpaxkaeHust BU3.

17.

PeaxTop 3arpagurens (peaktop)

[Tpu onpenenennn peakropa no 'OCT 18624.

18.

CoOcTBEHHAS EMKOCTH

EmMKocTs, KOTOpasi BMECTE C HCTHHHOM
MHJIYKTUBHOCTBK)  PEAKTOpa  ONIpEleisieT
4aCTOTY COOCTBEHHOI'O PE30HAHCA PEAKTOPA.

19.

TemneparypHsliif k03 dunnent

OTHOmIeHWE  W3MEHEHHS  CONPOTHBIICHUS
peakTopa Ipu U3MEHEHHH TeMIIepaTypsl Ha
1 °C x conpoTusienuto rnpu 0 °C.

20.

VY mapHbIii TOK

ACUMMETpHYHBI IMK TOKa B  IIEPBBIA
ITOJIYIIEPUOJ KOPOTKOTO 3aMbIKaHUs, PaBHBIN
JNEUCTBYIOLIEMY 3HAYEHHI0 HOMHWHAJIBHOTO
KPaTKOBPEMEHHOIO TOKA, YBEJIMYEHHOMY B

Ba)(Hble NYHKTbl AOKYMEHTa MO)KHO HalATN NO
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2,55 pasa.

21. | LenTpanpHas yacToTa CpennereomeTrpuueckas 4acToTa,
onpe/iesieHHas M0 KpaHUM 4acTOTaM TOJIOChI
3arpakJIeHusl.

22. | Yacrora COOCTBEHHOIO pe30HaHCa Pe3onanchnas 4acToTa, onpenensemMas
HUCTUHHOM HMHAYKTUBHOCTbIO U COOCTBEHHOM
€MKOCTBIO.

23. | DieMeHT HacTpOMKH JIByXIIOJIFOCHUK,  KOTOPBIA, opu  ero

MNOJKIIOYEHUIO K peakTopy, o0ecreduBaer
Heo0XoIuMbIe 3arpaxjaatoniie ceoricrsa BU3.

B Hacrosimiem paszgene craHgapTa OpraHu3alii MNPUHATHL  CIEAYIOLIUe

COKpalicHus.

a(s"ﬁ

a(s"ﬁ.i’l

Af
Afn
Jo

I H.OT
I H.KD

y0

BpICOKOYaCTOTHBIN 3arpaguTeb.

DJEMEHT HACTPOWKHU.

Kaxy1iasicst UHIyKTUBHOCT.
NHAyKTUBHOCTH Ha TPOMBIIIJIEHHOM YaCcTOTE.
NcTtuHHAss MHITYKTUBHOCTb.

HoMuHanbHasi MHIYKTUBHOCTb.

Cob6cTBeHHast EMKOCTb.

YactoTa cOOCTBEHHOT'O Pe30HAHCA.
AKTHBHOE COITPOTUBJIEHHUE PEAKTOPA.
Temneparypubiii KO3 PUITHEHT.
JIoOpOTHOCTH peakTopa.

3arpakJaroliee COnpoTUBIICHHE.

Buocumoe 3aryxanue.

HoMuHanbHOE BHOCHMOE 3aTyXaHUe.

[Tommoca 3arpaxaeHus.

[Tornoca 3arpaxeHus 1Mo MOJTHOMY COIIPOTHUBIICHHUIO.
I{enTpanbHas yacToTa.

HoMuHanbHBIN JIUTEIBHBIN TOK.
HoMuHanbHbIM KpaTKOBPEMEHHBIN TOK.

VY napHbIii TOK.

4.2 CoctaB BY3 u BbinonHsieMble GQyHKIMHA

B BY3 1omkHBI BXOAWTH OCHOBHBIE (DYHKIIMOHAJIBHBIE JJIEMEHTHI,
MOKa3aHHbIE Ha pUcyHke 4.1.
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Pucynok 4.1. biok-cxema BbICOKOYaCTOTHOT'O 3arpauTess

- P —peakrop. Karymka MHAYKTUBHOCTH, 4epe3 KOTOPYIO IPOXOJUT TOK IPOMBIIIJIEHHOMN
4acTOTBI, IPOTEKAIOLIMI 10 TpoBOAY ((asze min Tpocy) JIMHUH, B KOTOpbd BU3 BKItOUEH.

- 3Y — OCHOBHOE€ 3amUTHOE YCTpoWcTBO. IIpemHasHayeHO JyIsl 3aIIUTHl peakTopa |
AJIEMEHTa HACTPOMKU OT MEepeHanpsKeHUH, BO3HUKAIOUIUX HA JIMHUM U B PacHpeleIUTEIbHBIX
yCTpoiicTBaxX MoAcTaHIuM (aTMOC(EPHBIX, OT KOPOTKUX 3aMBbIKAaHUH U KOMMYTallHOHHBIX).

- OH — snement Hactpoiiku. IlpenHazHaueH [uisi moinydeHUs (COBMECTHO C PEAKTOPOM)
HE0OX0IMMOTO CONPOTUBIICHUS 3arpajuTelisl B 3aJaHHOM 0JIOCE YacTOT 3arpaxjaeHus. B cocrase
OH Moryr ObITh JONOJHUTEIbHBIE 3alllUTHBIE YCTPOICTBa, 3alMLIAIONINE OTIEJIbHbIE
KOMITOHEHTHI cxembl DH.

[Ipumeuanus. 1) OJHOBPEMEHHO B 3JIEMEHTE HACTPOWKH MOTYT OBITh HE BCE€ 3THU
KOMITOHEHTHI. VX Haynume 3aBucut ot TpedboBanuii kK BU mapamerpam BU3.

2) OH wHe sBmsgercs o0s3atenbHOM cocTaBHOM dacthio BU3. B psnme cioydaes
HeoOxouMocTh B OH MOXKET OTCYTCTBOBATb.

4.3 Texunueckue TpedOOBaHUA
4.3.1 TpeOGoBaHus MO Ha3HAYCHUIO
43.1.1 TpeboBanusa k BU3 B ienom

4.3.1.1.1 BY3 pomxeH pgaBaTh BO3MOXKHOCTb HACTPOWKM Ha IMOJIOCHI
3arpakJieHus, KOTOpbI€ AOJHKHBI OOECIEeUUTh MepeKphITHEe padodyero auarna3oHa

yacToT oT 16 no 1000 kI 11
[Ipumeuanue. Ilo cormacoBaHuio ¢ 3aKa3uMKOM JjoIlyckaercs usrorosieHue BU3 co
CHMKEHHOM BEPXHEW YaCTOTOM ITOJIOCHI 3arPAKICHUS.

4.3.1.1.2 3HadeHMs] HWKHUX FPAHUYHBIX YaCTOT Nojoc 3arpaxneHus BU3 u
IIMPUHA TIOJIOC 3arpakJIeHUs JOJKHBI OBbITh TapPMOHM3UPOBAHBI C AITHUMHU Ke
napameTpami cymiectByronux BU3, BeimyckaeMbIX IPOMBIIIIEHHOCTBIO.

4.3.1.1.3 B mnosoce 3arpaxacHus aKTUBHAs COCTABJSAIONIAS IOJHOIO
conporuBienuss BY3 pgomxHa ObiTb He MeHee uem B 1,41 pasza Oombiie
XapaKTepUCTUYECKOTO  COMPOTHUBICHUS JUHUM, [ Kortopod stor BU3
npenHasHavyed. llpu sToM MakcuMmalibHash BeJIMYMHA BHOCHUMOTO 3aTyXaHHs He
J0JKHA TpeBblaTh 2,6 n1b. 3HaueHus XapakTepucTUUYecKoro corpotuBieHus BJI
JUISL pa3HbIX CXEM MPHUCOEIMHEHUs puBeieHbl B Tabnuie 4.1.

Tabnuua 4.1

XapaKTepUCTUICCKUE COMPOTUBICHUS JIMHUH JIJIS PA3TUYHBIX CXEM MPUCOCTUHEHUS
‘ HOMI/IHZU'IBHOC ‘ XapaKTepI/ICTI/ILIeCKOe COHpOTI/IBJ'IeHI/Ie JIMHUU TJIsI CXEMBI, OM ‘
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HanpsokeHue | dasa - | gasa - | gBe ¢assl | Tpoc - | Tpoc-Tpoc | mBa Tpoca-

BJI, kB 3eMIIs aza” -zemmsa | 3emurs 3emust
35
110 450 400 540
220 -
330 330 300 400
500 310 275 370 550 480 550
750 280 250 340 550 480 550

[Ipumeuanue. 1) Ha kaxmyto a3y (kaxapii TpoOC).

4.3.1.1.4 YpoBenb wu3oisiiuu  Mexnay 3axumamu BY3  pomkeH ObITh
paccuuTaH Ha:

a) HampsixkeHue mpoMbIlIJIeHHONW 4acToThl U Ha peakTope Mpu MPOTEKAHUU
10 HEMY HOMUHAJIBHOTO KPAaTKOBPEMEHHOT'O TOKA':

U=314L,1,., (4.1)

rae Lso— MHIYKTUBHOCTH peakTopa Ha MpoMbliieHHoH yactoTe (I'H),
1, o — HOMUHAJIBHBINA KPATKOBPEMEHHBIH TOK (A).

b) NmnynbcHOE HaNpsKEHUE, ONpeAessieMoe Kak 0oJblIee u3:

- HampsbKeHUs Npo0osi 3alIMTHOrO YCTPOMCTBA Ha (PPOHTE HMMYJIbCHON
BOJIHBI;

- OCTaTOYHOI'O HAIIPSKEHHUsI, BBI3BAHHOTO HOMUHAJIBHBIM Pa3psIHbIM TOKOM
3V.

4.3.1.1.5 Temmneparypa nro6oit yactu BU3 npu mpoTekaHnr HOMUHAJIBHOTO
JUIUTEILHOTO TOKa HE JOJIKHA IMPEBBIIATh 3HaYEHUs, YKazaHHOro B Tabnuue 4.2.
HarpeocroiikocTs uzomnsuun BU3 nomkHa cooTBeTCTBOBaTH TpeOOBaHUSIM Kilacca
F (155 °C) T'OCT 8865.

I[Ipumeuanue. Ilo cormacoBaHuIO C 3aKa3YMKOM HarpeBOCTOMKOCTh M3oisiuuu BU3 u

TeMmreparypa Jio00i ero 4acTd TpH NPOTEKaHMHM HOMHUHAIBHOTO JJIUTEILHOTO TOKAa MOMKET
cooTBeTcTBOBaTH Kitaccam 105 (A), 120 (E) mnu 130 (B),

Tabnuia 4.2
IIpenensl MOBBIIEHUST TEMIIEPATYPBI
Kunacc uzosnsiiuum n ucxoanas MaxkcuManbHOE Bo3pacTanue temmeparypsl, *C
temreparypa, °C I'opsiuast Touka, u3mepeHHas | MI3mepeHHOe M0 yBETUUEHHUIO
MPSIMBIM METOJIOM aAKTHBHOTO COITPOTHBIICHUS
155 (F) 135 115

4.3.1.1.6 BU3 nomkeH BbIIECpKUBATH 0€3 M3MEHEHHUS €r0 3arpa)aaroliux
CBOMCTB HarpeB, BbI3BaHHbII HOMHHAJIBHBIM KPaTKOBPEMEHHBIM TOKOM B TE€UCHHE
1 c. Ilpu sTom Temmneparypa ito6o0it yactu BU3 He momxkHa mpeBbIIaTh 3HAYCHUH,
yka3zaHHbIX B Tabnuue 4.3.
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[Ipumeuanue. Ilo cormacoBaHuio ¢ 3aka3uvKoM TemIieparypa jawoboit yvactu BU3 npu
MPOTEKAHUHM HOMUHAJIBHOTO KPaTKOBPEMEHHOI'O0 TOKAa MOYKET COOTBETCTBOBATh KJlaccaM M30JIALUU
105 (A), 120 (E) u 130 (B).

Tabnuua 4.3
MakcuManbHO JOMYCTHUMBIC BEIMYUHBI cpeaHelt Temmeparypsl BU3 (0,)
Knacc nzonsiun, temneparypa, °C Benwauna 0, 11 Meu 1 aTrOMUHUS,
°C
155 (F) 250

4.3.1.1.7 dna orpaHudeHus paguonomex OoT KopoHbl Ha BY3 HampsixkeHue
HayaJla KOPOHBI JIOJDKHO ObITh, IO KpaiiHel mepe, Ha 15 % Bbime, yem (aznoe
HaIpsHKeHUe CeTH, 1711 paboThl B KOTOpO# npeaHazHayeH BY3.

4.3.1.1.8 BUY3 nomkeH BbIACPKUBATH MEXAHWUYECKHUE YCWUIIMS, BBI3BAHHBIC
yIapHbIM KpPaTKOBPEMEHHBIM TOKOM. ACHUMMETPUUYHBIA NHUK KPAaTKOBPEMEHHOTO
TOKa B MEPBbIMA MOTYNEPUO ] MPOMBIIIIEHHOW YacTOThI JOJKEH ObITh B 2,55 pasa
OoJbIIe ACHCTBYIOIIETO 3HAYEHHMS HOMHUHAJIBHOTO KPAaTKOBPEMEHHOTO TOKa IO
I'OCT P 1516.3.

4.3.1.2 TpebGoBaHus K peakTopy

4.3.1.2.1 HomuHanbHasi MHAYKTUBHOCTbh pPEaKTOpa JOJKHA BBIOMPATHCS M3
psana: 0,2 — 0,25 - 0,315 - 0,4 - 0,5 — 1,0 — 2,0 (M['H) u He momxHA OBITH MEHBIIIE,
yeMm 97 % 3asBIICHHOMN BEJIMYUHBI.

[Ipumeuanune. [logqu€pkHyThIE 3HAYEHUS NIPEAIIOYTUTEIbHBL

4.3.1.2.2 HAyKTUBHOCTh PEAKTOPA HA MPOMBILIJIEHHON YacTOTE HE JIOJKHA
OTJIMYAThCS OT HOMMHAJILHOU OoJiee yeM Ha 10 %.

4.3.1.2.3 KoopauHauusi 3HAUY€HUH HOMHUHAIBHOTO JUIMTEIBHOTO TOKa |
HOMMHAJIBLHOTO KPAaTKOBPEMEHHOIO TOKa peakTopa JOJbKHA COOTBETCTBOBATH

TpeboBanus Tabmuiibl 4.4.
[Ipumeuanue. Brinenennsie B Tabnuie 4.4 3Ha4eHUs IPEANOYTUTEIbHBI.

Ta6nuna 4.4
Koopaunanus TokoB peaktopa
HomuHanbHbIi HomuHanbHbIi VY napHbIli KPaTKOBPEMEHHBIN
JUTUTEIbHBIA TOK, A | KPaTKOBPEMEHHBIN TOK, KA, TOK, KA
(cpemHeKBaPATHUECKOE (TMKOBOE 3HAYCHUE)
3HAYEHHE)
Cepus 1 Cepus 2 Cepus 1 Cepus 2
100 2,5 5 6,38 12,75
200 5 10 12,75 25,5
400 10 16 25,5 40,8
630 16 20 40,8 51
800 20 25 51 63,75
1000 25 31.5 63,75 80,33
1250 31.5 40 80,33 102
1 600 40 50 102 127,5
2 000 40 50 102 127,5
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HomuHanbHbIi HomuHanbHbIi VY napHbIli KPaTKOBPEMEHHBIN
JUTMTEIbHBIA TOK, A | KPaTKOBPEMEHHBIN TOK, KA, TOK, KA
(cpemHeKBaPATHUECKOE (TMKOBOE 3HAYCHUE)
3HAYEHHE)
Cepus 1 Cepus 2 Cepus 1 Cepus 2
2 500 40 50 102 127,5
3150 40 50 102 127,5
4 000 63 80 160,65 204

[Ipumeuanus. 1) B coorBerctBuu ¢ pexkomenmanusmu MOK 60353 [5] s
HOMMHAJIBHOTO KPAaTKOBPEMEHHOTO TOKa BBEJCHBI JIBE Tpamanuu (cepust 1 u cepus 2), KOTOpbIE
COOTBETCTBYIOT HOPMAJIBHBIM W TOBBIIIEHHBIM TPEOOBAHUSM, IPEIBSIBIIEMBIM K PEaKTOPY.
2) IlpeanovruTebHBIC 3HAYEHUSI TOKOB TTOTYEPKHYTHI.

4.3.1.2.4 JIoOpoTHOCTH peakTopa HoJDKHA ObITh He MeHee 30 (Ha yacToTe
100 kI'1).

4.3.1.2.5 Yactota COOCTBEHHOIO pE30HAHCAa peakTopa IOJKHA OBITh HE
HIDKE:

- 1000 xI'u nna L, menbiue wiu paBHoit 0,5 MI'H,

- 800 kI'u miis L, B uaTepBatie ot 0,5 go 1,0 MI'H BKIIOUMTENBHO,

- 750 xI'u nyis L, B uaTepBaine ot 1,0 1o 2,0 MI'H BKITIOUUTENBHO.
[Ipumeuanue. [lo cormacoBaHuio ¢ 3aKa34UKOM PEAKTOPHI MOTYT UMETh 00Jiee HU3KYIO
4acTOTy COOCTBEHHOIO PE3OHAHCA.

4.3.1.2.6 IlonHble MOTEpU MOIIHOCTH PEAKTOPA JOJIKHBI ONPENEHATHCS MPU
HOMHUHAQJIBHOM JUIMUTENbHOM TOKe. [loTepu mpu pa3HbIX KOHCTPYKLHSIX peakTopa
JOJIKHBI OBITH MPUBEJIEHBI K Temneparype 1uioc 75 °C.

4.3.1.2.7 V3onauus MexIy 3aKHUMaMu peakTopa JOJDKHA ObITh paccuMTaHa
Ha UMIYJbCHOE HAIpPsKEHUE, OMpeeisieMoe Kak OOJbIIee U3 HAMPSKEHUs IpoOos
3allUTHOTO YCTPOWCTBA Ha (POHTE HUMITYJIbCHOM BOJHBI M OCTATOYHOTO
HaMpsDKEHUs,, BBI3BAHHOTO HOMHWHAJIBHBIM — Pa3psiAHBIM ~ TOKOM  3aIUTHOIO
YCTPOMCTBA.

43.1.3 TpeboBaHUs K 3IEMEHTY HACTPONKH.

4.3.1.3.1 DnemeHT HACTpOWKH NOJDKEH oOecrieuyuBaTh HacTpoiiky BY3 Ha
TpeOyeMyIo MOJIOCY 3arpaXKJaeHus B Auarna3one 4actot oT 16 qo 1000 kI,

4.3.1.3.2 DneMeHT HAcTpOMKH HE JOJKEH HM3MEHATh CBOM CBOMCTBA IpHU
YBEJIMUEHUHU TEMIIEpaTypbl peakTopa, MpHU MPOTEKAaHUU O HEMY HOMHUHAILHOTO
JUIUTETLHOTO WJIM KPAaTKOBPEMEHHOro TOoKa. MarHuTHOE MoJjie TOKAa peakTopa He
JOJIKHO BBI3BIBATH MEXAHHUYECKOTO TIOBPEKIEHHUSI dJIEMEHTa HACTPOUKH M
3aMETHOTO M3MEHEHMsI 3arpaxaaronmx cnocooHocreit BU3.

4.3.1.3.3 M3zomsmust MexAy 3aKHUMaMu 3JIEMEHTa HACTPOUKHU JOJIKHA OBITh
paccuMTaHa Ha:

a) HampspkeHue, onpezenseMoe o Gopmyne (4.1), yenudennoe B 1,3 pasa,
B T€UEHHE S C;

b) uMIynIbCHOE HampsDKEHHUE, OompejensieMoe Kak Ooiblliee U3 HanpsKeHHUs
npo0os 3alIUTHOTO YCTPOMCTBA Ha ()POHTE MMITYJIBCHOW BOJHBI U OCTATOYHOTO
HaMpsDKEHWs,, BBI3BAHHOTO  HOMHWHAJIBHBIM  PAa3psiAHBIM ~ TOKOM  3alIUTHOTO
yCTPOMCTBA.
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4.3.1.3.4 KongeHcaropsl, wucnoibdyembie B OH, HOMKHBI NPOXOAUTH
KBUIU(UKALIMOHHBIE  HUCIBITAHUS B  COOTBETCTBUM C  PEKOMEHJAUUSIMHU
MPUIOKEHUS 2, ONPEIEeTAI0ME BOZMOXHOCTh MPUMEHEHHSI 3TUX KOHIEHCATOPOB.

43.14 TpeboBaHust K OCHOBHOMY 3alIIUTHOMY YCTPOUCTBY.

4.3.14.1 B kaduecTBE OCHOBHOIO 3alllUTHOTO YCTPOWCTBA JIOJKEH
ucnons3oBatecsa OITH.

4.3.1.4.2 3ammTHOE YCTPOUCTBO HE JOJKHO MOBPEKIATHCSA U U3MEHITh CBOU
CBOICTBa P BO3JEHCTBUU Ha HETO MAarHUTHOIO MOJISl PEAKTOPA U MPHU YBEIUUCHUH
TEeMIIepaTypbl PEaKTopa, MPOTEKAHWU MO HEMY HOMMHAJIBHOIO JJUTEIBHOTO WM
KpPaTKOBPEMEHHOTO TOKa.

4.3.1.4.3 HomuHaibHOE HANpPSIKEHUE 3AIIMTHOIO YCTPOMCTBA JOJKHO OBITh
BBIIIIE HAIPSDKEHUSI, onpeessieMoro no gopmyne (4.1).

4.3.1.4.4 3amuTHOE YCTPOMCTBO AOJIKHO BBIIEPKUBATh UMIYJILCHBIM TOK HE
MeHee 5 KA.

4.3.1.4.5 3amurHOEe YCTPOMCTBO HE JOKHO CcpabarpbiBaTh (a TaKke
OCTaBaThCsl B CPAOOTAHHOM COCTOSIHUH IOCJE€ OKOHYAHUS MEPEXOIHOTO MPOIECcCa)
OT HaIpsKEHUs MPOMBIIUIEHHONW YacTOThbl, co3aaBaeMoro Ha BUY3 HoMUHaNBHBIM
KpaTKOBPEMEHHBIM TOKOM, M BBIUUCIIIEMOTO 110 hopmyiie (4.1).

4.3.1.5 TpeboBaHUs K AOMOJIHUTEIBHOMY 3allIUTHOMY YCTPOUCTBY.

4.3.1.5.1 [JonomuurenpHoe 3Y IOJDKHO OBITH BBIIOJHEHO B BHJE
HCKpOBOro MpoMmexyTka. HeoOxoaumMocTh ycTaHOBKM B cxemy OH u mapameTpbl
JOTIOJIHUTENBHOTO 3Y omnpeensieT MPOU3BOIUTEIIb.

4.3.2 TpeOGoBaHuUs K KOHCTPYKIIUU

4.3.2.1 Konctpykius BU3 noimkHa npegycMaTpuBaTh BO3MOKHOCTD €0
YCTAHOBKHM Ha M30JUPYIOIIMX ONOpPaxX M MOJABECKY HA KOHCTPYKLUHMSIX MOJCTAHLUU.
Cucrema moABECKH JOJDKHA OBITh paccUuTaHa Ha pacTAruBawollee ycuiue, P,
onpenesseMoe HepaBeHCTBOM (4.2):

P >2M x 9,81+ 5000,H (4.2)
rame M — macca BU3, kr

4.3.2.2 [Tonsecky BU3 k koHCTpyKUMAM (JTUHEHHBIN nopTai, onopa BJI
U T.11.) CJEeAYeT MPOU3BOJUTD C UCIIOJIB30BAHUEM JIBYX THUPJISH] U30ISATOPOB. Jliis
HCKIIFOYEHUSI BO3MOKHOCTH packaunBaHus BU3 npu BEeTpoBBIX Harpyskax, yrodi,
00pa30BaHHbII MEXY OCbIO THUPJSHABI U BEpTUKaIbHOM ocbio BU3, nomxen
HaxoauTcs B mpegenax 30-45°. TIpu 5ToM, BO BCEX Cilydasix, JOJKHO OBITH
o0ecreueHo HAaMMEHbIIIEEe PACCTOSIHUE B CBETY MEX/1y TOKOBEIYIIIUMH YaCTAMHU
BY3 u 3a3eMIeHHBIMH YaCTIMH KOHCTPYKILIMM B COOTBETCTBUU C TPEOOBAHUSAMMU
nercrByromux HT/I.
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4.3.2.3 Tlpu muamerpe peaktopa BU3 600 mm u OGonee moasecka BY3
JoJkKHA oOecrneyuBaTbcss B JBYX TOYKaX, PACHOJOXKEHHBIX B IJIOCKOCTH
CUMMETPUYHOIO Ce4eHMsl peakTopa. PaccrosHue Mexay AByMs MPOYIIMHAMHU IS
MOJIBECKM Ha JIBYX THPJSHJIAX HU30JATOPOB JOJKHO ObITh HEe MeHee 600 mm. [lpu
nuametrpe peakropa BU3 menee 600 MM KperieHHE NBYX THUPJSHI HU30JISITOPOB K
BUY3 nomkHO OCYIIECTBIATHCS B OJIHOM TOYKE C HCIOJIb30BAaHUEM JBYXIICTTHBIX
KOPOMBICE.

4.3.2.4 Tlpm nuamerpe peaktopa BU3 600 mm u OGonee moasecka BY3
J0JDKHA 00ecreunBaThCs B JIBYX TOYKaX. PaccTosiHne Mexay IByMs MPOYIIMHAMU
JUTSL TIOJBECKM HA JIBYX THUPJISIHAAX H30JSATOPOB JOJKHO ObITh HE MeHee 600 mwm.
IIpu pumamerpe peakropa BU3 wmenee 600 mm noasecka BY3  nmomkna
OCYIIECTBIISITHCSL B OJIHOM TOYKE C oOecreueHneM BO3MOXHOCTH mojaBecku BU3 ¢
MCIOJIb30BAaHUEM JABYXLEITHBIX KOPOMBICEIL.

4.3.2.5 Ha xapxkace BU3 pgomxHbl OBITh BBINOJHEHbI MPOYUIMHBI IS
oOecrieueHus: BO3MOXXHOCTH MOJBECKH CHU3Y BTOPOTO 3arpauTess.

4.3.2.6 IIpoymmnsl 1 kpersienuss BU3 k rupiistHaaM U3015TOPOB TOJKHbI
UMETh CONpsTraeMble pa3Mepbl, COOTBETCTBYIOMME psigam Harpy3ok 70 kH (7 Tc) u
120 xH (12 1c) mo 'OCT 11359.

4.3.2.7 Ha HmwkHeM ToOpue Kapkaca 3arpajureis JIOJDKHbI  OBIThH
MIPUCOEAUHUTEIIbHBIE METAJUTUYECKHE KpEIUICHHUS c OTBEPCTUSIMH,
COOTBETCTBYIOIIMMH OTBEPCTHSM Ha (PIIAHIIAX OMOPHBIX H3OJIATOPOB M LIMHHBIX
onop, K KOTopeiM Kpenutcs BU3.

4.3.2.8 [lomyckaeTcsi U3TOTOBJICHHE CIIELMATIbHBIX MEPEXOAHBIX (PIIaHIIEB C
MPUCOEANHUTEIBHBIMA ~ OTBEPCTUSIMU,  BBIIOJTHEHHBIMA [0  TEXHUYECKUM
TpeOOBaHUSIM 3aKa3UMKA.

4.3.2.9 Konraktuple 3axuMbl BY3 gomKHBI OBITH  BBINOJHEHBI B
cootBeTcTBUM ¢ TpeboBanusimu ['OCT 21242.

4.3.2.10 KoHTakTHbIE TIIACTUHBI BbIBOJOB BY3 mo pasmepam, yuciay u
AuaMeTpaM TPUCOEAMHUTENbHBIX OTBEPCTHH JOJKHBI OBITh COIJIACOBAHBI C
HOMEHKJIATYpOM CEPUIHO BBIIYCKAEMBIX allapaTHbIX 3aKUMOB.

4.3.2.11 KonrakTtHble 3a:kxuMbl BU3 OMKHBI BBIIEPKUBATH MIPUIIOKEHHBIE K
UX CEPEIVHE YCWINS B BEPTUKAJIBbHOW U TOPU30HTAIBHBIX TUIOCKOCTAX, YKAa3aHHBIE B
Tabnuue 4.5.

Tabnuua 4.5
Jlonyctumbie ycuiius npu nojasecke BU3
HomunansHoe Hanpsixenue B, kB VYenmue, H
110 5000
220 5000
330 7000
500 10000
750 12000
30
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4.3.2.12 Crentedp 3amurhl 000JI0YEK AOJDKHA cooTBeTcTBOBaTh 1P01 1O
['OCT 14254 uT'OCT 24687.

4.3.2.13 JlomkHa UMEThCA BO3MOKHOCThH ycTaHOBKM Ha BU3 Gaprepa 3amiuThl
oT ntull. Eciy 3Ta BO3MOXKHOCTh IPEAyCMOTpPEHA, TO Oaphep MOJKEH JOIMYCKATh
nponukHoBeHue B BU3 cdepsl, numeronieit nuametp He 6oiee 16 M.

4.3.3 TpeOGoBaHUS K YCIOBHUSM dKCIUTyaTalluN

4.3.3.1 BY3 pomxeH ObITh MpeAHa3HAYEH MJI1 HENpPEphIBHOM pabOThl Ha
OTKPBITOM BO3JYyXE MNpPHU TEMIIEpAType OKpyxkKaruieil cpeapl oT muHyc 50 °C no
wiroc 50 °C mpu BO3ACHCTBUU COJHEYHOM pajuanuu, AOXKAS, CHEra, rojojiea u
nbud, pu BeicoTe 10 1000 M Hax ypoBHeM Mops. BU3 nomKeH BBIOIHATH CBOU

¢dbyHKUMU TTocse Bo3aecTBus TemnepaTtypsl oT Munyc 60 °C no moc 60 °C.
[Ipumeuanue. [Ipumenenne BU3 Ha BricoTax Bbimie 1000 M 101KHO OBITH COTJIACOBAHO C
npousBoauTenem BU3.

4.3.3.2 Bunp xnumarnueckoro wucnoinHenus BY3 VY, XJI kareropus
pasmemienuss 1 nmo I'OCT 15150 gns skcrulyaTanMM Ha OTKPBITOM BO3AYyXE B
atmocdepe tumna II (mpomslinieHHas).

4.3.3.3 BU3 gomkeH ObITHh NIpeAHA3HAUEH K padote mpu yactote cetu S50 I’
u popme KosiebaHui, KOTOpasi MOKET pacCMaTPUBATLCA, KaK CUHYCOUaIbHAs.

4.3.4 TpeOGoBaHusl K MAPKUPOBKE U TPAHCIIOPTUPOBKE

MapkupoBka J0JKHA OBITH BBITIOJTHEHA Ha (PUPMEHHOMN TJIaHKE M3 CTOMKOIO
K aTMoc(epHBIM BO3JECHUCTBUSM MaTepualia, YKpEIJICHHas Ha BUIHOM Mecte. Bce
0003HaueHUs Ha TaOJMYKEe MOJDKHBI OBITh HAHCCEHBI YETKUMH HECMBIBAEMBIMH
3Hakamu. Ha Tabnnuke 1OKHO OBITh YKa3aHO:

4.3.4.1 ]Jlns peaktopa:

— TOBApHBIN 3HAK MPEANPUATUA-U3TOTOBUTEIIS;

— TUI PeaKkTopa;

— 3aBOJICKOW HOMED;

— HOMHUHAJIbHAg UHAYKTUBHOCTH peakTopa, MI H;

— MHAYKTUBHOCTH PEAKTOpA Ha MPOMBINIEHHOU YacToTe, MIH;

— HOMMHAJIbHBIN JJIUTEIBHBIN TOK, A;

— HOMHUHAJIbHBIA KPAaTKOBPEMEHHBIM TOK, KA M JJIMTEILHOCTh 3TOTO TOKA B
CEeKyHJ1ax;

— o0o3HaveHHE TEXHUYICCKUX yCIIOBUH (st OTEUYECTBEHHBIX
W3TOTOBUTEIICH );

— MECSII M TOJT U3TOTOBJICHUS,

— Macca B KT.

4.3.4.2 JIns pneMeHTa HACTPOUKH:

— TOBapHBIA 3HAK MPEANPHUATHI-U3TOTOBUTEIIS;

— THUI DJEMEHTa HACTPOUKHU;

— 3aBOJICKOM HOMED;

— HIDKHSIS M BEPXHSIS 4acTOTa MOJIOCHI 3arpaxkaeHust, Kl 1y;

— 3arpaxJaroliee CONpoTUBIICHUE (MUHUMAJIbHAS BenunHa), OM;
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— HOMMHAQJIBHBIN YPOBEHb U30JISIUHU, KB;

— CEepUMHBIA HOMEP M MHAYKTUBHOCTH PeakTopa, JJjsi paboThl C KOTOPOM
npeaHazHadeH JH;

— o00o3HaueHue TEXHUYECKUX yCJIOBUH (nns OTEYECTBEHHBIX
W3TOTOBUTENICH );

—  MeECSIl U TOJI U3TOTOBJICHUS.

43.4.3 Jlna OIIH:

— TOBapHBIN 3HAK NMPEANPUATUI-U3TOTOBUTES;

— HaWMMEHOBAaHME W THI U3JICIINS;

— 3aBOJICKOW HOMED;

— o00o3HaueHue TEXHUYECKUX yCJIOBUH (nns OTEYECTBEHHBIX
W3TOTOBUTENICH );

—  MeECSIl U TOJ1 U3TOTOBJICHUS;

— HOMMHAJIbHOE HampsikeHue, kB;

— €MKOCTbh, u3MepenHas Ha yactore 100 k', nd;

— Mmacca, Kr.

4.3.4.4 TpancnoptHas tapa BU3 u TpaHCHOPTHPOBKA JOJIKHBI
coorBercTBoBaTh ['OCT 23216.

4.3.5 TpeOGoBaHUs K HAJIE)KHOCTH

4.3.5.1 Cpok ciyx6s1 BU3 nomken ObiTh He MeHee 20 JieT.

4.3.5.2 BeposTHOCTh Oe30TKa3HO# padoTsl BU3 3a rog npu 1oBepUTENbHON
BepoaTrHoctu 0,8 He gomkHa ObITh MeHee 0,995.

4.3.5.3 TapanTuiiHblii CpoK AOJKEH OBITH MATH JIET CO JHS MOCTABKU M HE
MeHee TpeX JeT co AHs BBoga BU3 B skcmmyaTaruio.

4.3.5.4 Tlposepka nmapamerpoB BU3 nomkHa TpeOGoBaThCs HE Halle OHOTO
pas3a B IATh JIET B TEUEHHE CPOKA CITYKOBI.

4.3.6 TpeOGoBaHus K 6€30MaCHOCTH

4.3.6.1 Konctpykuus BY3 wu ycnoBus wux OOCITYXHUBaHUS JOJHKHBI
cootBeTcTBOBaTh TpedoBanusm ['OCT 22261, TOCT P 51350, TOCT 12.2.007.3,
«IIpaBun yctpoiicTBa 35ekTpoycranoBok» (ITYD) u «MexoTpacineBbix MpaBuil 10
oxpaHe TpyJa (TeXHHKH O€30MaCHOCTH) MPHU IKCILTyaTallud 3JIEKTPOYCTAHOBOK C
W3MEHEHUSIMU U JTOTIOJTHCHUSIMU.

4.3.7 TpeOGoBaHus K TOKyMEHTAIUH.

4.3.7.1. ConpoBoauTenbHAs W AKCIUTyaTal[MOHHAS JOKYMEHTALMUS W HAANUCU
Ha 000pY/IOBaHUU JOJDKHBI OBITh HA PYCCKOM SI3BIKE.

4.3.7.2. B KOMIUIEKT IOKYMEHTAIUU JOIKHBI BXOJAUTh:
- PYKOBOJICTBO 10 MOHTaXy M dKCILTyaTalluH;
- macnopt/Gpopmyisp.
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4.3.8 TpeOGoBaHUs K CEPBUCHBIM LIEHTPAM.

4.3.8.1. CepBUCHBIE LIEHTPHI CO3AIOTCA MPEANPUITUIMU-IPOU3BOAUTEISIMU
WIM UX MOCTaBUIMKaMK Ha TeppuTopun Poccuiickoit @eaepannu 17s BHITOJTHEHUS
CEpPBUCHOTO OOCHY>KMBAaHMS,  PEMOHTAa WJIM 3aMEHbl HW3TOTOBJIEHHOTO HWMU
00OpyAOBaHUs B MEPUOJ TapaHTHUIHOTO M BCETO CpPOKa CIIYkKObl, U MOATOTOBKU
HKCIUTYaTallMOHHOTO U PEMOHTHOTO NI€PCOHAJA.

4.3.8.2. TpeboBaHus K GYHKIIMOHUPOBAHUIO CEPBUCHOTO IIEHTpA:

1) Hannure nomermienusi, Ckjaga 3alacHbIX 4YacTell U pEeMOHTHOW Oa3bl
(mpubopbl M COOTBETCTBYIOIINE HHCTPYMEHTHI) JUIsl OCYIIECTBICHUS
rapaHTUHHOTO U MOCIETapAHTUIHHOTO PEMOHTA;

2) Opranuzauus oOydeHUs U TepuoaMYecKas aTTecTalus IepcoHaja
AKCILTYaTUPYIOUIEH OpraHu3alui, ¢ Bbliaueld cepTU(PUKATOB;

3) Hamuuue aTTeCTOBaHHBIX MPOU3BOAUTEIEM  CHCIUATUCTOB IS
OCYIIECTBJICHUS TapaHTUHHOTO U  TOCTrapaHTUHHOTO  PEMOHTA,
CEPBUCHOE 00CITYKUBAHUE;

4) Hanuume moctaTodyHOro Juisi oOecreyeHus CBOEBpEMEHHOro (He Oosee
5 CyTOK) pEeMOHTa BCEro CIEKTpa MOCTaBIIEMOro OO0OpYAOBaHUS
aBapUUHOTO pE3€pBa 3a4acTei;

5) OOs3arenbHble KOHCYJIbTAIlMU U PEKOMEHJIAIMK T0 JKCIUTyaTallud U
pPEMOHTY 000pYIOBaHUs CIIELIUATUCTAMU CEPBUCHOTO LIEHTPA;

6) OnepatuBHOE NPHUOBITHE CIEIHAIMCTOB CEPBUCHOIO IIEHTpa Ha
OOBEKThI, TJ€  BO3HUKAIOT  MPOOJEMbI €  YCTAaHOBJIEHHBIM
o0opyAOBaHUEM, B TEUEHHE 72 YACOB.

7) IloctaBka MIOOBIX 3alacHBIX YacTed, PEMOHT W/WIW 3aMeHa J000ro
O0ysoka oOopynoBaHus B TeueHwe 20 JeT OT JaThl OKOHYAHUS
I"apaHTHiIIHOTO CpOKa.

8) Cpokx MOCTaBKM 3amacHbIX YacTedl ajig o0OpyHOBaHMS, C MOMEHTa
HOJIIIMCAHMs 1I0rOBOpa Ha MX MOKYIIKY He Oosiee 6 MecCsIEeB.

4.4 MeToabl HCILITAHUMI
4.4.1 OOGuue ycnoBus

4.4.1.1 HcnblTaHus JOJOKHBI MPOBOJMTHCS Ha 3aBOJIE-U3TOTOBUTENE B
HOpMalbHBIX KinMaTuyeckux ycnoBusax mo ['OCT 15150. Ilpu ucnsitanusx BYU3
JIOJIKEH HaXOJUTHCS B MOJ0XKEHUU, aHAJIOTUYHOM TOMY, B KOTOPOM OH HaXOJUTCS B
YCJIOBUSAX DKCIUTYaTalluH, €CJIM HE OTOBOPEHBI IPYTUE YCIOBUS.

[Ipumeuanus. 1) Bce oOopynoBanue, ucnoib3yemoe B H3MepeHUsX (Bkiarouas BU3)
JIOJIKHO OBITh OT/AAJIEHO OT I0JIa, METANIMYECKUX MOBEPXHOCTEN U 0OOBEKTOB, 10 KpaHEH Mepe,
Ha JIBa JUaMeTpa KaTylKh peaktopa. Tam, rae 3To HeoOXOIUMO, CIIeAyeT YYUTHIBATH BIUSHUE
COCAMHUTCIIbHBIX ITPOBOIOB.
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2) JlomyckaeTcs MPUMEHATH APYrue METObl, BKIIOYas MCIOJb30BaHUE MHCTPYMEHTOB C
MIPSIMBIM CYUTBIBAHUEM, YTO YCTPAHSET WM YMEHbUIAET BbIYMCICHUA. [Ipy ’TOM HCTIOIB30BaHHBIE
npuOOpsl JTOJDKHBI OTBEYaTh TPeOOBaHUSAM HEOOXOAMMON TOYHOCTH U ajaekBaTHoctu. llpum
BBIIIOJIHEHUM U3MEpPEHHH HeoOXoauMo 0O0ecneunTh, MUHUMAJIbHYIO JUIMHY NETId JUId
VCKJIFOUYEHHSI BIUSHUS BHEIIHUX MOJIEH.

4.4.2 TunoBbl€ UCTIBITAHUSI

4.4.2.1 3arpaxpawmomniee CONPOTHBICHHME W  IOJOCa  3arpa)iacHUs
(m. 4.3.1.1.3).

[lomoca 3arpaxkaeHusi ompenenseTcs Kak I0Jioca YacToT, B KOTOPOH
3arpakJaroiiee COMPOTUBICHUE MPEBBINIACT MUHUMAJIBHO JIOMYCTUMOE 3Ha4YeHUE.
3arpaxjaroniee CONPOTHUBICHHE M TMOJHOE 3arpaxjaroiiee conportuBieHue BU3
MOXET OTMPEENATHCS IBYMS CIIOCOOAMM:

- C moMomipio CrHenuaiu3upoBaHHbIX TpubopoB (Hampumep, AnCom A-7,
MOCTa IMOJHBIX MPOBOJUMOCTEH), U3MEPSIONIUX MOoIHOE conporuBieHue BU3 u
€ro JICUCTBUTEIBHYIO U MHUMYIO YaCTH.
- C nmomoIpio yIpoIIeHHOW CXeMbl MOCTa, MPUBEICHHOM Ha pUCYHKE 4.2.

cuy

H1

K1

H2

1 K2/H3 |11 K3

FeHepaTong) KC

RI'IEP

=C
7~ Cree

= Pucynok 4.2. Cxema ynpoIeHHOTO MOCTa ITPU U3MEPECHHSIX
3arpakJIaroIiero COMpOTUBICHUS
I/I3MeDeHl/Iﬂ C NMOMOIIBHK CIHCHUAJIUIUPOBAHHLIX HDl/IﬁODOB [HITaTHBIM
06pa30M Ha BBI6paHHBIX qacToTax HU3MEPACTCA ITOJIIHOC COIIPOTUBIICHUC n €ro
HeﬁCTBHTeHBHaH U MHHUMasd 4aCTH.

HN3Mepenus ¢ IOMOUILIO VIIPOIIEHHOM CXEMbI MOCTA

B kadecTBe MCTOYHMKA CUTHAJa MCIOJIB3YIOT T'€HEPATOP C CUMMETPUYHBIM
BBIXOJIOM M «HYJIEBBIM» BHYTPEHHUM COIPOTUBIICHUEM; B Kaue€CTBE WHIMKATOpA
HAaCTPOMKH MOCTa WCIOJIB3YIOT CEJIICKTUBHBIM wu3Mepurenb ypoBHi (CHUY) c
BBICOKOOMHBIM BXOJIOM M T10JIOCO# m3bupartenbHocT He 6omee 100 [,
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[ToodepeHBIM HW3MEHEHHEM COIMPOTUBIICHUS Mara3uHOB COINPOTHUBIICHUM
(Rnep) m emkoctel (Cpgp) moOuBaroTCs OaJaHCUPOBKM MOCTa Ha pHUCYHKe 4.3,
KOTOpasi COOTBETCTBYET MHUHHMMAaJIbHOMY TOKa3aHUIO MHAMKATOpa. bamancupoBka
CUMTAETCS BBIITOJHEHHOM, €CIIM YPOBEHb, U3MEPSIEMbIN HHIUKATOPOM, HE MEHEE YeM
Ha 35 nb Hwke ypoBHs BbIXoaa reHeparopa. Ecnu GamaHcupoBka He MojydaeTcs,
cleayeT U3MEHUTD TMOJIOKEHHE TIepeKirodaTens k,, mepeBeisi Mara3ul eMKOCTeH 13
OJIHOTO TJIeYa MOCTa B JIPYTOE.

N3mepsieMble 3HAYEHHUS COCTABISIOMIMX 7y M Xy W MOAYJIb IOJHOTO
COMPOTHUBIICHUS Zy OTIPEACIISIIOTCS KaK:

1

= RH&F; Xy = ) Zx = 4y (T_f? + szc) (4.3)

@ Cpar

XapakTep pEaKTUBHOW COCTABIAIOIICH OMpeAessieTcss Mo TOMY, B KaKOM
IJie4e MOCTa BKJIIOUEH Mara3uH €MKOCTeW MpU JOCTWKeHHH Oananca mocta. Eciu
MarazuH eMmkoctel Cppp HaXOAUTCS B IUIEYE Mara3uHa CONPOTUBICHUH Rnep, TO
pEaKTHUBHAS COCTABJISIONIAS Xy MMEET €MKOCTHOM XapakTep. B mpoTuBHOM ciydae
pEaKTUBHAs COCTABIIAIONIAS Xy UMEET MHIYKTUBHBIA XapaKTep.

Jlnst  omnpeneneHus TOJBKO TIOJHOTO —3arpakJIaroliero COMPOTUBIICHUA
(Monynst momHoro compotuBieHus) BU3 MOXXHO HCHONB30BaTh CXEMYy Ha
pucynke 4.3. Ilpu wu3MepeHUsIX COMPOTUBIECHHE R W3MEHAIOT TakK, 4YTOOBI
HanpspkeHue Ug ctano paBHbBIM U,y B 3TOM citydae mosiHoe conpoTuiieHue BU3
Oyner paBHO 3HaueHuio R. ['eHepaTop B 3TOM cXeMe JOJIKEH UMETh CUMMETPUYHBIHI
BBIXO/I.

1 Ur ;

Pucynoxk 4.3. Cxema uzmepeHust MOAYJIs ITOJIHOTO conpoTuBiieHus BU3

4.4.2.2 HcnelTanue npoYyHOCTH M30asUnu BU3 UMITyJIbCHBIM HanpsiKEHUEM
(m 4.3.1.1.4.b).

HcnpiTanue BBIMONHIETCS OJHUM M3 JIByX METOJOB, BBIOOp KOTOPOTO
ONPENEIAECTCS COIVIAlllEHUEM MEXKIy H3TOTOBHUTENEM M IMOKymnaresieM. Bo3MoxkHO
BBITIOJIHEHUE HCIBITaHUN oOouMmu Metogamu. CxeMa HCIBITAaHUN TpHUBEAeHa Ha
pucyHske 4.4.
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BawmTHoe OnemeHT

lenepatop yCTPOICTBO HacTpoWkK
MMMy NBCHOTO
HanpsXeHUs

HanpaxeHuma

CpesatoLmn namepeHns
paspAaHK

Ocuyunnorpad Ans

|
|
|
PeakTop i Ocywnnorpad Ans
|
| N3IMEpPEeHNA ToKa
|

Pucynok 4.4. Cxema ucnbITaHUM IPOYHOCTU U30JIALIUN 3arpauTelis UMITYIbCHBIM
HaIpsHKEHUEM

4.42.2.1 Meton 1:

HcnpiTanve BBIMOTHAETCS C 3aMEHOM 3allUTHOTO YCTPOMCTBA, Ha JAPYroe C
MMITYJIbCHBIM MPOOMBHBIM HAIpsKEHUEM, 10 KpaitHeil mepe, Ha 30 % BbIlIe, 4eM y
HITATHOT'O 3alIUTHOTO YCTpOMCTBa, moctasisgemMoro ¢ BU3. OHO q0JKHO OBITH TOTO
’Ke TUIa U KOHCTPYKLHMH U YCTAaHOBJIEHO TakK e, Kak ¥ mrTaTHoe. BepxHuit npenen
HaMpsDKeHUsT Tpo0o0si 3TOr0 3alllUTHOTO YCTPOMCTBAa JOJKEH COOTBETCTBOBATH

Oyvkaiineil BbICIICH BENIMYMHE HOMUHAIBHOTO HAIpPSKEHUsS, MPUBEIAEHHOTO B
M3K 60099-1.

[Ipumeuyanue. Eciaum HeoOxonumble TpeOOBaHUS K MCHBITAHUSIM HE MOTYT ObITh
BBIIIOJIHEHBl HM3-32 XapaKTEPUCTUK 3alUTHOIO YCTPOMCTBA, MOYKHO HCIIOJB30BaTh ILIAPOBOU
pa3psAHUK.

Ha 3axumer BY3 nomkHO OBITH MOJAHO HAINpPSHKEHHE CO  CKOPOCTHIO
Hapactanuss He MeHee 200 kB/Mkc u ammuTymoW, KOTOpas TrapaHTHpPYET
cpabaThiBaHUE 3aIIUTHOTO YCTPOMCTBA Ha (PpOHTE BOJHBI (IIPU ATOM B CXEME
pUCYHKA 3.5 BMECTO CPE3arolIero pa3psaHuKa JOJHDKHO OBITh BKJIIOUEHO 3alUTHOE
YCTPOWMCTRO).

HcneitarensHas npoueaypa:

HcnpiTaTenbHOE HaNpsiKEHUE TTOOUYEPETHO TOJDKHO OBITh MOJAAHO HA KaXKIbIi
u3 3akuMoB BY3 mipu 3a3eMiileHHH IpyTroro 3aKuma.

3anucy OCHMIIIOTPAMM JOJKHBI OBITh MOTYYEHBI JJIs1 HAMPSOKEHUN U TOKOB B
TOYKAaX, MOKa3aHHBIX Ha pUCYHKE 3.5.

[TociienoBaTENBHOCTD UCTIBITAHUM.

ITonaercs:

a)OnuH UMIYJIbC C HANpsOKEHUEM, TpuMepHO paBHbIM 50 % mpoOUBHOIO
HANPSKEHUS 3al[UTHOTO YCTPOMCTBA.

b)IIATh MOMOKUTETBHBIX M TSATh OTPHUIATENBHBIX IOJHBIX HUMIYJIbCHBIX
HANPSDKEHUM C YKa3aHHBIMU BBILIE MTApaMETPAMMU.

c)IloBTOpeHHE MyHKTA a).

CyliecTBeHHbIE U3MEHEHHUSI B 3arpaxkaarommx cBorctBax BU3 o m mocie
WCTIBITAHUA WMIYJIbCHBIM HAINPSOKEHUEM, a TaKKE€ MW3MEHEHHUS B 3alUCAX
OCUMJUIOTPAMM, YKa3blBAIOT Ha IIOBPEKICHUE H30LUMKA WIHM Ha Jpyrue
MOBPEXKICHUS, TOSBUBIINECS B PE3YJILTATE UCTIBITAHU M.
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4.4.2.2.2 Meton 2:

HcnpiTanue BBIMOIHSAETCS C OTKIIOYEHHBIM 3allUTHBIM YCTPOMCTBOM (HO C
MOJIKJIIOYEHHBIM 3JIEMEHTOM HACTPOIKH).

Bonna 1,2/(10-50) mxc qomkHa ObITh npuiiokeHa K 3akumam BUY3. [Tukosoe
HaIpspDKeHUE UMITYJIbCa JIOJDKHO ObITh, MO KpaiiHeil mepe, Ha 30 % Oousblie, yem
NpoOMBHOE HampsbKeHWE Ha (POHTE BOJHBI WM OCTATOYHOE HAMNPSIKEHHE TpU
HOMUHAJIBHOM pa3psIHOM TOKe (IPUHUMAETCS HauOOJIbIIask U3 3TUX BEJIMUYUH).

HcnpiTatenbHOE HANPSKEHUE JAOHKHO OBITh MOJAHO HA KaXAbIA U3 3aKUMOB
BUY3 nipu 3a3eMieHNM APYroro 3akuma.

3anucu OCUMIIIIOTPaMM JIOJIKHBI ObITh MOJYYEHBI 1JIs1 HANPSKEHUN U TOKOB B
TOUYKaX, MOKa3aHHBIX HA PUCYHKe 4.4.

[locnenoBaTeIbHOCTD UCTIHITAHUH.

ITonaercs:

a) OIMH UMIYJIbC C MUKOBBIM HalpshKEHUEM, paBHbIM npumepHo 50 %
TpeOyeMOro NMKOBOI'O HAIPSIKEHUS, OTPEICIICHHOTO KaK YKa3aHO BhIIIIE.

b) Opun 100 % umnymsc.

c) /JlBa monoxuTenbHBIX U ABa oTpuuaTenbHbIX 100 % cpe3aHHbIX UMITYJIbCa
C Ipesipa3psHBIM BPEMEHEM 5 MKC U JITTUTENIBHOCTHIO cpe3a umitynbcea 0,4 MKC.

d) Tpu nonoxurenbHbiX U Tpu oTpunarenbubix 100 % ummynscon 1,2/(10-
50) MKc.

e) IloBTOopeHue myHkTa a).

CyliecTBeHHBIE MU3MEHEHUSI B 3arpaxkaaromux cBorctBax BU3 o m mocie
UCTIBITAHUM HMITYJIbCHBIM HAaNpsSOKEHUEM, a TaKKe HW3MEHEHUs B 3aIlucax
OCLIMJUIOTPaMM, YKa3bIBalOT Ha HEHOPMAJIBHOCTH C H3OJSLMEH WIM Ha Jpyrue

MOBPCKIACHUA, ITIOABUBIINCCA B PCIYJILTATC HUCIBITAHUM.
[Ipumeuanue. Cpezarolmuil pa3psAHMK, NOKa3aHHBIM Ha pucyHke 4.5, BKIIIOYaeTCs
TOJIBKO MPH UCTIBITAHUSIX CPE3aHHBIM UMITYJIbCOM.

4.4.2.3 Ucnpitanuss BY3 1npu HOMHUHAIBHOM JUIMTEIBHOM TOKE [, 4,
(mynkTsl 4.3.1.1.5 1 4.3.1.2.6).

[Ipu ucnbITaHUAX HOMUHAJIBHBIM JITUTEILHBIM TOKOM OMPEACISIETCS TTOAbEM
TeMIEepaTypsl peakTopa (CpeaHss BEJIWYMHA, OMPENESICHHAas IO YBEJIWYCHUIO
CONPOTUBIICHUS U TPSAMBIMH H3MEPEHUSMHU B TOpsSYed TOYKE) W TMOTEPU Ha
IIPOMBILIJIEHHON YacTOTE.

4.4.2.3.1 V3Mmepenue noareMa temmnepaTypsl peakropa (1. 4.3.1.1.5).

WcnbiTanust JOKHBI TPOBOJAUTLCS MPU HOMUHATILHOM JITTUTEIILHOM TOKE 1, 4.
B cnydae, ecinu 1o kako-nmu00 MpUUYKMHE ATO HEBO3MOXKHO, MOXKET MCIOJIb30BaThCS
BeJIMUMHA [, KOTOpasi JOJDKHA ObITh HE MeHbIIe 90 % HOMHHAIHLHOTO 3HAYCHHUS.

Benmuuuna mnogbpema Temmeparypel 6, KoTopas uMena Obl MECTO TIpH
MPOTEKAaHUY HOMUHAIBHOTO JIJTUTEILHOTO TOKA, pPACCUUTHIBAETCS TI0 (hopMyJie:

1.6

II[-[. .
A /It (4.4)
rae:
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1., y, — HOMUHAJIBLHBIN JJIUTEIILHBIN TOK,
[;,— IIMTENBHBIN TOK BO BPEMS UCTIBITAHUH,

0; — pakTUYECKUIl TOABEM TEMIEPATYpPbl IPHU TOKE /.

HcnpiTanust JOMKHBI TPOJOJIKATECSA 10 TEX MOp, MOKa TeMIeparypa Jiro0oin
gactu BU3 Oymer yBenuuumBaThcs He Oojee yemM Ha 2 % B TEUEHHE [IBYX
MIOCJIEA0OBATENBHBIX €KEUYACHBIX U3MEPEHU .

a) Onpenenenue cpeHell BETUYUHBI MObEMA TEMIIEPATYPhI MO YBEIHMUYEHHUIO
MU3MEPEHHOTO COMTPOTUBJIEHHUS.

[loBbllIEHME  TEMHEpPATYPHI, OOyCJIOBJIEGHHOE  MpOTeKaHueMm [, 4,
YCTaHABIIMBAETCS MO pe3yNbTaTaM HU3MEPEHHsI CONPOTHUBIEHUS peakTopa R; mpsMo
nepea HayaJoM HcHbITaHus (IpU TEMIlepaType OKpy»Karomed cpenbl 0;) u Tem,
KaKUM OHO CTaJIo cpa3y nocie ucnbitanus (R).

Tak kak MexAy 3aBEpUICHUEM HCIBITAHUS U HW3MEPEHUEM COIPOTUBIICHUS
peaKkTopa MPOXOJUT HEKOTOPBIM NMEPUOJ] BPEMEHH, PEKOMEHIYETCS NPOBECTH, IO
KpallHEll Mepe, YeThIpe HW3MEpPEHHs CONPOTUBICHHUS C HWHTEPBAIIOM MEXKIY
U3MepeHusIMH He Oosee Tpex MHUHYT. [lo pe3ynbratam 3TUX HW3MEPEHHH OJHKEH
OBITH MOCTPOEH TpaUK 3aBUCUMOCTH M3MEPEHHBIX 3HAYEHHUH COMPOTUBICHUS OT
BPEMEHH. DKCTPATIOJIUPYS MOJIYUYEHHYIO KPUBYIO, KaK 3TO IMOKa3aHO Ha pUCYHKE 4.5,
MOJIYYarOT BEJTUYMHY CONPOTUBIICHUS B MOMEHT 3aBEPILICHUS UCIIBITAHUS.

ConpoTHENEHHE
NOCTOAHHOMY TOKy, OM T

RN

0 3 6 9 12 tﬂ

Pucynok 4.5. I'paduk 3aBUCUMOCTH U3MEPEHHBIX 3HAYEHUI COMPOTUBIIEHUS OT BPEMEHU

Temneparypa 6, peaktopa (B rpaaycax Llenbcus) B KOHIIE HCIBITATEIBLHOTO
MepHoJia PACCUUTHIBACTCA MO 3HAYEHMSIM M3MEPEHHBIX COMPOTHUBICHUN R, U R 1o
dbopmynam, npuBeeHHbIM B Tabnuiie 4.6:

Tabmuna 4.6

Marepuan npoojia dopmyna st pacuera 0,

R,
6, = - (225+6,) - 225

AroMUHUN ,
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R,

Mers 8, = R (235+6,) — 235
6, = 22 6

Anpeii 2= 7. (278+6,) — 278

[Ipumeuanue. B popmymax: 0; (B rpagycax Llenscus) - TemmepaTypa peaxkTopa nepen
HayaJloM MCIbITaHUs; 3HAUY€HUs TEeMIEpaTypHOTOo Kod3(pQuireHTa maTepuaia MPOBOJHUKA o
(T =1/ o) npu nonyuenuu popmyn Talnuipsl 4.6 NPUHATHI B COOTBETCTBUU C JaHHBIMU Ta0nuiibl
4.7.

Tabmuma 4.7
Bennuuner o u TIUISI AJTIOMUHUA, MCIW U AJIAPCIA
Marepuan npoBoaa o=1/T(1/°C) T=1/0(°C)
Amomunawnit 0,00444 225
Menn 0,00426 235
Annpeit 0,00360 278

Cpennuii moabeM TeMIEpaTypbl PaBEH pPa3HUIIE MEXAY 3aKIIOYUTEIbHOMN
TeMreparypoit 0, u TeMrepaTypou OKpy KaroIieil Cpebl.

0) Omnpezenenue nogbemMa TEMIEPATYPhI B TOpsYEH TOUKE:
H3mepenne TemrepaTypbl MPOM3BOMAT, MO KpailHEW mepe, B MSATH TOYKaX,
PaCMOJIOAKEHHBIX KaK TOKa3aHO Ha PUCYHKE 4.6.

—

|
].
|
| x Jd4 i
|
|
!

| L

a) 0)
Pucynoxk 4.6. Pacrniosio’kxeHne ToueK U3MEpeHUil TeMIiepaTypbl: a) — Py BEPTUKAILHOM
MOJIOKEHUH peakTopa; O) - IpU rOPU30HTAILHOM IOJI0KEHUH peakTopa

[TombeM TeMIeEpaTypbl B TOPSYCH TOUKE — 3TO pa3HHMIIA MEXIY CaMOM
BBICOKOW W3 M3MEPEHHBIX 3HAYCHUH TeMIEpaTyphl, MOJYYCHHBIX IO 3aBEPIICHUIO
UCIIBITAHMSI, K TEMIIEPATyPhl OKPYXKaIOIIeH CPE/Ibl.

JUts ~ u3MepeHus  TOBBIIMICHHUS  TEMIEpaTypbl MOXKHO  HCIIOJIB30BaTh
TEPMOIIAphl, TEPMOMETPHI, TCPMOYYBCTBUTEIBHYIO OyMary WiId  JApYTHE
MOJXOASIINE yCTpoiicTBa. M3Mepsitoliee YCTPOHCTBO JOIKHO OBITH Pa3MEIICHO Ha
KaTyIike (Ha TOBEPXHOCTH MPOBOJIA).

4.4.2.3.2 V3MepeHue nojHbIX otepsh (1. 4.3.1.2.6).
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Pexomenmyetcs, 4To0bI MOTEpU OBLTH M3MEPEHBI TIPU TEMIIEpaType OOMOTKH,
Haxojsmelcs B obmactu Temmneparypbl 75°C. Eciu 3T0 HEBO3MOXKHO, TO MOTEpH
MOTYT OBITh ONpEJEICHBl 10 pe3ylbTaTaM HW3MEpeHHsl Npu «XoilomHom» BU3
(remmnepatypa 0 °C):

P1r - ‘rf%..m.‘q‘r{l + (‘Dc - ‘rr%.mI.H)KE, (4.5)

rie:

Py, — pacueTnbie nonHbie otepu aisa 75 °C,

1, 0,— HOMUAHAJIBHBIA JJIUTEIbHBIA TOK MPOMBIIIJICHHON YaCTOTHI,

R — conpoTtuBieHre nocTostHHOMY ToKy 1iist 0 °C,

K; = xoapbunmeHT ajisi IpuBECHUSI COMPOTUBIICHHUS TTOCTOSTHHOMY TOKY Ha
temriepatype 0 °C k remneparype 75 °C:

_ T+75

K,= —— 4.6
1 T+8, (*6)

rIe:

T=1/a. (cM. Tabnuiy 4.7).

P¢ — u3mepennsie nonnbie norepu it O °C (X0J0AHOE COCTOSIHUE),

K> — xodpduuueHT mjis NpUBEIEHUS TMOTepb OT BHUXPEBBIX TOKOB K
temneparype 75 °C.

3nauenus kodpduumenta K, Moryt ObITh MOJYy4YEHbl U3 M3MEpPEHUM Ipu
TUNOBBIX TecTax BU3 ¢ aHaIOrMYHON KOHCTPYKIUEH, KaK:

_ 72
Kg _ ‘Dwt IIH.,E(.-'I.RE'HI (47)
Pct - ll':-%.,:(.r.[.‘l?t:

rie:

P, — u3aMepenHsble noaueie norepu npu 75 °C,

P.,— u3mepennsie notepu npu 0 °C,

R, — conmpoTtuiieHue MOCTOSTHHOMY TOKY Tipu 0 °C.

4.4.2.4 Hcnwitanus BY3 npu HOMHUHAJIBHOM KpPAaTKOBPEMEHHOM TOKE I, ;.
(myukTsl 4.3.1.1.6 n . 4.3.1.1.8).

Ienp ucnbpiTanus npoBepka crocoOHoctd BU3 mpoTUBOCTOSTH TEIJIOBHIM U
MEXaHWYECKUM BO3JECHCTBUSIM, IPM HOMHHAJIBHOM KPAaTKOBPEMEHHOM TOKE [, ,, U
ynapaoM Toke. [Ipu ucnbitanusx BU3 mgomkeH OBITh MOJHOCTHIO YKOMILJIEKTOBAH,
TO €CTh DJJEMEHT HACTPOMKM M 3allUTHBIE YCTPOWCTBA JOJDKHBI OBITh
MPUCOEIUHEHBI K PEaKTOpy.

4.4.2.4.1 VcnbiTanue Tepmudeckoit crorikoctu BU3 (1. 4.3.1.1.6).

Tepmuueckas croiikocte BU3 nomkHa ObITh NMpoBepeHa MpU BO3AECUCTBUU
HOMHUHAJILHOTO KPaTKOBPEMEHHOTO TOKa /,, ,, B T€UeHue 1 c.

Pe3ynbpTar ncnbITaHus ONPEAEAECTCS BU3YAIbHBIM OCMOTPOM U U3MEPEHUEM
3arpaxaaromux cBoiicts BU3 10 u nocne ucnbITaHUM.
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Ecnu ucneitatenbHOe 000pyAOBaHHWE HE TO3BOJISIET MPOBECTH HCIIBITAHHE
1pH I, , , TO TEPMUUYECKAs] CTOMKOCTh MOKET OBbITh IPOBEPEHA TP TOKE I B TEUEHUE
Bpemenn ¢ (ot 0,5 ¢ 10 2 ¢), IpH KOTOPOM I°f — HE MEHbIIE, YeM IZH.sz‘N (tv=1 c).
[Tpu sToM TemmepaTypa 0; HE JODKHA MPEBBIIIATH TeMIrepaTypy 0,, ykasaHHYIO B
Tabnuue 4.3.

Temmepatypa 0;, paccunThiBaeTCs Kak:

8, = 6, + k J2t1073°C, (4.8)

rJie:

0y — navasibHas Temmnepatypa, °C,

J — mnotHOCTH TOKa K3, A/MM?,

{ — IPOJIOJKUTEILHOCTD TECTA, C,

k (°Cxmm*)/(A**c) — byHKLHS OT 1f2(02 + 0p), onpesiensieMasi B COOTBETCTBUM
¢ Tabnuueit 4.8.

HavanpHast TeMiiepatypa 0y SBISETCSI CyMMO# OKpY’KarOIICH TeMIIepaTyphl U
MOTbeMa TeMITePaTyPhl, OMPEACIICHHOTO U3MEPEHUEM COIIPOTHBIICHHSI.
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Tabmuma 4.8

3HayeHus kodpdunrenTa k

Y5(0, + 09), °C k
Mens AmroMuHAH
140 7,41 16,5
160 7,80 17,4
180 8,20 18,3
200 8,59 19,1
220 8,99 20,0
240 9,38 20,9
260 9,78 21,8

4.4.2.4.2 VicnpiTanue mexanuueckoi crovikoctu BU3 (1. 4.3.1.1.8).

Cnoco6nocts BU3 BbIIEpKUBaTHh MEXaHUUYECKHE YCWIHS JOJDKHA OBITh
MpOBEpPEHa MPHU BO3JCHCTBUM YAAPHOTO KPaTKOBPEMEHHOTO Toka. llepBhIil muk
yIapHOTO TOKa JIOJHKEH ObITh HE MEHee ueM B 2,55 pasza 0oJbllle HOMHUHAJIBHOTO
KpaTKOBPEMEHHOT0 ToKa. [IpooinKUTENbHOCTh BO3JIEUCTBYIOMIETO TOKA JIOJDKHA
OBITh, 110 KpaifHEe# Mepe, MATh MePHUOAOB IPOMBIIIJICHHON YaCTOTHI.

Cnoco6nocts BU3 BbIIEpKUBAaTh HUCIBITAHUE JODKHA OBITH OMpeesieHa
BU3yaJIbHBIM OCMOTPOM (OTCYTCTBUE JedopMaiiii peakTopa) W H3MEPECHHEM
3arpaxaaromux cBoiictB BU3 10 u nmocne ucnbITaHU.

4.4.2.5 Nzmepenue paauonomex (1. 4.3 .1.1.7)

N3mepenue HampspkeHUsl paguornomex, reHepupyembix BU3 B ycnoBusix
JKCIUTyaTalluv, TMPOU3BOJUTCS IO CXeMe, TPUBEJCHHOW Ha pucyHke 4.7.
N3meputens moMex JOMKEH MPOU3BOAUTh U3MEPEHUE CUTHAJIA B TUANa30HE YacTOT
ot 0,5 mo 1,5 MI't B monoce nponyckanust 9 k'l 1 UMETh BXOJIHOE COMPOTUBIICHUE
150 Om. OH nOMKeH HWMETh KBa3WMUKOBBIM JeTekTop. McmbiTaHus AOJIKHBI
MIPOBOJIUTHCS B YCIOBUSIX YUCTOM U CyXOW OKpYysKarouien cpeabl. POHOBBIC TOMEXHU
He JNobkHBI npeBbimaTh 50 MxB. Hanpsikenue Havana KOpOHBI (PUKCUPYETCS IO
YBEJIUYCHUIO YPOBHS MOMEX HaJl (POHOBBIMHU.
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HeitnonoBke KaHATH
HITH JAPYTHE MO/BECHBIE HIOAATOPE]

AHTH KOPOHHOE KOO

S

AHTHROPOHHAA cpepa

[ =t x/ { )

B4Y3

N\

K{1II:1¢HC81't’!]1 CEAZH

L
O_ o | > 500 pF

Dxpan T eo0kv (_ )

JUTA TIPENOTBPATIEHAA PAIPATIOS
r]l—\—-— —E_lll

)

3azeMIAOIIHH HO®

I lyeer
[ 4

—_— —_— BB rpancdopmarop

Pucynoxk 4.7. Cxema u3MepeHust HallpsDKEHUs pajinonoMex, renepupyembix BU3

4.4.2.6 HomunanbHast ~ MHAYKTUBHOCTH W JOOPOTHOCTH  peakTopa
(mynkTsl 4.3.1.2.1 1 4.3.1.2.4).

[Ipy u3MepeHusX peKOMEHIyeTcsl, 4TOObl 3arpajguTenb ObUl OTIAENEH OT
3eMJIM U JIIOOBIX METANTIMYECKUX KOHCTPYKIUMA, Ha pacCTOsTHUE, MO KpaiiHel Mepe,
HE MEHEe OJHOI0 BHEIIHEro IWaMeTpa peakropa. biM3ocTh 3eMiin M MeTaiia B
mo6oil popmMe MOXKET BIUATH HAa TOYHOCTh HM3MepeHHs. Bce coenuHUTENbHBIE
MPOBOJIA TOJKHBI OBITh KaK MOXHO KOpOUe, a UX CEYeHHE JIOJKHO ObITh HE MEHee
2,5 MM

N3mepenust MOryT NpOU3BOAUTHCS IBYMSI METONAMU:

- C noMouiplo cnenualu3upoBaHHbIX Mpubopos (Hanpumep, AnCom A-7,
MOCTa MOJIHBIX MTPOBOJIUMOCTEN ), MO3BOJISIOIIUX U3MEPUTH MTOJHOE CONPOTUBIICHHE
BY3 u ero nelcTBUTENBHYIO U MHUMYIO YaCTH.

- C nomomp yIpoOLEHHOW CXEMbI MOCTA.

H3mepennsi ¢ NIOMOMIBIO CIEHUAIN3IUPOBAHHBIX NIPUOOPOB

Ha wacrtorax fj=70«l'u u f,=140 x['u mratHeiM o00pazoM wu3MepseTcs
MHHMas U JEUCTBUTEIbHAS YaCTH MOJHON MPOBOAUMOCTHU PEAKTOPA y; U g1 U Y, U &
(cootBeTcTBeHHO /1 yacTot f; = 70000 'y u f, = 140000 I'm).

HomunanbHass wuHayktuBHOCTH L,, (I'H) BbIUMCHSIETCS MO MOJYyYEHHBIM
3HaYeHUsIM y; Uy, (Cm) 1o popmyse:

.
o 21fi | )1 E/fl — Y2

(4.9)

43
Ba)KHbIe NYHKTbI AOKYMEHTa MO)XHO HBATU NO  CCbIAKE I Ha JHepreTuK.py


https://energeteek.ru/knowledge-base/ntd?ntd-ntd-139=341

JoOpoTHOCTE () BBIYMCISACTCS MO TOJYYCHHBIM 3HA4YCHHUAM g1 U g, (CM) mo
bopmyie:
(2rfig, + 2nfo8,)Ly

Q= > | (4.10)

N3MepeHus ¢ TOMONILIO VIIPOIIEHHOM CXeMbI MOCTA
VYrpouieHHasi cxeMa MOCTa puBe/iIeHa Ha pUcyHke 4.8.

"eHepaTop I

Peakmop

cuny

Jf ______

Pucynok 4.8. Cxema ynpoIeHHOro MOCTa IIpH U3MEPEHUSX HOMHUHAIBHON
WHIYKTUBHOCTH U JIOOPOTHOCTH

Ha 310ii cxeme peakTop, BKIIOYEHHBIA B OJHO U3 IUIEY MOCTA, MPEACTABICH
CBOEM SKBUBAJICHTHOM cxeMoi, B KoTopoit () — COOCTBEHHAsl EMKOCTh peakropa, L,
— HCTHHHAas HHAYKTHBHOCTH pEaKkTopa, KR, — DOKBUBAJIEHTHOEC AaKTHBHOE
CONPOTHUBIICHHE peaKTopa Ha U3MEPsSEMON YacToTe.

Moct Oanancupyercsa Ha udactoTtax f; =70 k['m u f, = 140 kI'n ¢ nmomombio
nepemMeHHoro koHjaencaropa Cs; U pe3uctopa Rg.

banancupoBka MocTa MNPOU3BOAUTCS IMOCJIENOBATEIbHBIM HUTEPALIMOHHBIM
M3MEHEHHUEeM eMKOCTH KoHjaeHcatopa C; M CONPOTUBIEHUS pe3uctopa R; 10
MOJIyYeHHs] MUHUMAaJIbHBIX MOKa3zaHuil uamepurens CUY Ha kaxaod U3 4acTor.
CHY nomxen umeTh noJiocy usdbupareiasHoct He 6onee 100 1.

Homunanbaas uHAYKTUBHOCTE L,, (I'H) BBIUMCISAETCS O MOJYYEHHBIM TPHU
6amancupoBke Mocta 3HaueHUsIM Cp, (D) (Cy; — nst wactoThl f1= 70000 I'mu Cy 5, —
mu1st yacTothl f, = 140000 ') mo dhopmyie:
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L 1 1 1
i 43'12((:51_‘:52) flz Ez

4.11)

J1oOpoTHOCTE () BBIUUCISACTCS 1O MOJYyUYSHHBIM 3HAYCHHIM Ry, B Rs; (OM) 1o
bopmyie:

ZT[fl/Rﬁl + ZTE_E/-Rﬁz LH

2

4.12
0o (4.12)

4.4.2.7 NaqyKTUBHOCTH PeakTopa Ha MPOMBINLIICHHON yactoTe (1. 4.3.1.2.2).
MeTo/10M BOJBTMETpa-aMIIepMeTpa U3MEPSIETCS COMMPOTUBIICHNE peakTopa Ha
MIPOMBIIIICHHOH YacToTe Witk Jitobo# yactore 10 100 ', MHAYyKTHBHOCTH peakTopa
OTpeeIsICTCS JEJICHUEM IOJYYCHHOTO 3HAYCHUS COMPOTHBJICHUS HA YIJIOBYIO
94acToTy.
4.4.2.8 Yactora cOOCTBEHHOTr0 pe3oHaHca peakTopa (1. 4.3.1.2.5).
W3mepeHnss TPOW3BOMMUTCA TIO CXeMe, MPUBEJICHHONH Ha pucyHke 4.9.
['eHepaTtop MTOMKEH MMETh CHUMMETPUYHBIA BBIXOJ. JIJI WCKIIOYEHUS BIUSHHS
napasuTHeIX éMKocTel peaktopa Cr; u Cp, HM3MEPEHHE 4acTOThl COOCTBEHHOTO
pE30HaHCA PeaKTopa fi MPOU3BOIAT TPH paza:
- TIpM 3a3eMJICHUU HIDKHETO BBIBOJIA peakTopa (JacTora f1);
- TIpH 3a3eMJICHUU BEPXHErO BhIBOJA peakTopa (J4actorta f);
- 0e3 3azemiieHUs peakTopa (JacTora f3).

Tcm
leHepatop I

% cny

M3 ——

Pucynoxk 4.9. Cxema u3mepeHuit 4acTOThl COOCTBEHHOTO PE30HAHCa PEAKTOpa

Omnpenenenne 4acToThl COOCTBEHHOIO PE30HAHCA PEAKTOpPA BBIMOJIHSIETCS
CJIEIYIOIINUM 00pa3oM:
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- Ilepexmrouarenr Il moodepenHO yCTaHABIWBAETCS B TMOJOKEHHE «l1»
(3a3eMiIsieTcsl HIDKHUU BBIBOJI peakTopa), «2» (3a3eMisieTcsl BEPXHUU BBIBOJ
peakTopa) 1 «3» (BBIBOJIBI peaKkTopa HE 3a3eMIISIOTCS);

- Jna xaxmoro moJoxeHUs mnepeximrouarenss II  ompemensercs dYactoTa
rerepaTopa [', mpu KOTOpOIi MOKa3aHUs CEIeKTUBHOTO m3mepurens ypoas CUY
MUHHUMAaJbHBI (4ACTOTHI [, f> 1 f3).

- Tlo dopmyne (4.13) paccuutbiBaeTcsi COOCTBEHHAsl pE30HAHCHAsl YacToTa

peakTopa f.

fifz

A 1+\(1—(x-ﬂljjr—a‘f)'2

2

fo =

(4.13)
I'me A

A= Rs -

4.4.2.9 YpoBeHbp H30JSIIUM pPEAaKTOpa MPHU HMIIYJIbCHBIX BO3JAEHCTBUAX
(m. 4.3.1.2.7).

WcnpiTanust mpoBOASTCS TOJIBKO B CiIyyae H3rOTOBJIEHHUS peakTopa 0e3
AJIeMEeHTa HacTpoiku. MeTonuka X MpoBeAeHUs Takas ke, kKak ais BU3 B nenom
(cm. ucnbiTanus o 1. 4.3.1.1.4).

4.4.2.10 UcnpiTanue  NOPOYHOCTH  M3OJSLMM  DJIEMEHTAa  HACTPOMKH
HaMpsHKEHUEM MPOMBIIIIEHHOHM yacToThl (1. 4.3.1.3.3, a).

K »neMeHTy HaAcTpoWKH, OTCOCIUHEHHOMY OT peakTopa, B TEUECHHE S C,
MPUKJIAAbIBAETCS MCTBITATEILHOE HAIpSKEHHWE paBHOE yBelnueHHoMy B 1,3 pasa
HaIpPsDKEHUIO, OTpeieiecHHOMY 110 hopmyiie (4.1).

4.4.3 Tlepunonuueckue UCIBITAHUS

4.4.3.1 HWsmepenue 3arpaxpaaromiero conporupienus (. 4.4.2.1).

4.4.3.2 H3MepeHHe MHAYKTUBHOCTH PEAKTOPA HA MPOMBIIUIEHHON 4acTOTE
(m. 4.4.2.6).

4.4.3.2 3mepeHre HOMUHAIBHOW MHIYKTUBHOCTH peaktopa (1. 4.4.2.7).

4.4.3.3 HcnplTaHue 3JEMEHTa HACTPOWKHU HAIPS)KEHHEM MPOMBIIIJIEHHON
gacTtoThl (11. 4.4.2.10).

4.4.4 TpeOoBaHus K MapaMeTpaM U3MEPUTEIBHBIX TPUOOPOB.

N3mepenne BBICOKOBOJIBTHBIX M CHUJIBHOTOYHBIX MapamMeTPOB MPOU3BOISTCS
IIPU UCTBITAHUSAX HA 3aBOJAX M3TOTOBHUTENSIX WIM CIEHUAIM3UPOBAHHBIX LIEHTPAX,
KOTOpBIC U OTPEALISAI0T HAOOP HEOOXOAUMBIX PUOOPOB.

Huxe mpuBenéH mnepedyeHb U3MEPUTEIBHBIX NMPUOOPOB, MpeaHa3HAYEHHBIX
tonbko s u3Mepenus BY  xapaktepuctuk BY3. B mnepeuHe mnpuBeneHbI
TpeOOBaHUSI, KOTOPHIM JIOJDKEH  YJIOBIETBOPIATh KaXAbld W3 MEPEeUUCICHHBIX
npruOOpoB.
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I'enepamop cunycoudanpHnwvix cucHa108

- JlnanazoH 4acToT:
Huxusis rpannunas yactora — He 6omee 16 k1.
Bepxuss rpannunas yactora He meHee 1100 xI'm.
- TlorpemHocTts ycTaHOBKM 4acTOThl He Oonee 1 1.
-  Brixox cuMMeTpUYHBIN U KOAKCUAIBHBIN.
- HomuHanbHOE BHYTpEHHEE COIPOTUBIICHHE:
J111s1 koakcHaabHOTO Bhixoga — 75 Owm.
Jlns cummeTpuuHoro Beixoaa — 150 Owm.
HyneBoe — ne 6onee 1 Owm.
- MomsuocTts He MeHee (+10) nbwm.

H3oupamenvhulii uzmepumens ypoeHs

- Jwuama3oH 4acToT:
Huxusisa rpannunas yactora — He 6omee 16 k1.
Bepxuss rpannunas yactora He meHee 1100 xI'm.
- IlorpemHocTh yCTaHOBKH 4acTOTHI He O6ojee 1 I,
- BbIX0OJ CUMMETPHUYHBIN U KOAKCHABHBIM.
- HomunanbHOE BXOJIHOE CONTPOTHUBIICHUE:
J111s1 koakcHaabHOTO BhIxoga — 75 Owm.
Jns cumMeTpudHoro Beixoaa — 150 Owm.
Bricokoe — He meHee 10 kOm.
- Tun gerektopa. JleTekTop cpeaHEKBaAPATUIHBIX 3HAUCHHM.
- HN3oupatenbHOCTS:
[IupoKOIIOIOCHBIE U3MEPEHHUS.
W3mepenus B y3koii noioce yactot (25 I'm).
- Jlnana3oH U3MEpEHUS YPOBHEM:
Hwxnsis rpanuiia — e 6omee (- 40) nbwm.
Bepx#uss rpanuna — He meHee (+15) nbwm.

Mocm noanvix conpomuenenuii (npoeooumocmeii)

- JluamazoH 4acToT:
Huxusisa rpannunas yactora — He 6omee 16 k.
Bepxuss rpannunas yactora He meHee 1100 xI'm.
- Jlnana3oH U3MepeHus: CONPOTUBICHUS (MOIYIIb):
Huxusis rpanuina — ve 6oaee 10 Om.
Bepxuss rpannna — He meHee 10 kOwm.
[lorpemnocts u3MepeHus (Ha3o0BOro yriia CONPOTHBICHHUS HE Oojiee MATH
IpagycoB.
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5 TpeGoBaHUsA K KOHEHCATOPAM CBSI3H

5.1 TepmuHbI 1 Oonpeae/IeHUNA, COKPALLIEHHUS:

B HaCTOAIICM pasaciic CTaHAapTa OpraHU3alliy IIPUMCHAKOTCA TCPMUHBI I10

I'OCT 15581, a Takxke cleAylOUME TEPMHUHBI M COOTBETCTBYIOLIHE UM
OIIPEICTICHUS:

Ne Tepmun Onpenenenue

/11

1. Barapes kongeHcatopoB Komruiekr KOHJICHCATOPHBIX €JIMHULI,

COCIMHEHHBIX MOCIEI0BATEIILHO.

2. BbIBOI HU3KOTO HaAIIPSHKEHUS BeIBOJI, IpeiHa3HAYEHHBIN IS O AKJIFOYECHUS
K (puapTpy nNprcoeAMHEHHUSL.

3. BremBon «3emirsy BriBon, npeaHa3HauYeHHbBIN TUTS
IIPUCOEANHEHUS K 3EMIIE.

4. EnunnyHeli KOHIEHCATOD Habop (cOopka) COEOUHEHHBIX CEKIUH B
OJIHOM KOpIIlycE€ C BBIBOJAMH  HapYXKYy,
COCTABJISIOIINN OTACIBHOE U3JIETIHE.

5. HctnaHaas émMkocTh EMKOCTb HJI€anbHOTO KOHJEHCATOpa, paBHAas
€MKOCTH PeaJbHOI0 KOHJIEHCATOPa HA YaCTOTE
50 I'm.

6. Kaxymascs éMkocTs PeakTuBHOE CONpPOTUBIIEHHME KOHIEHCATOPA,
pa3lie€eHHOE Ha YIJIOBYK) 4YacToTy, Ha
KOTOpPOIl PEakTUBHOE CONPOTUBJICHHE ObLIO
onpezeneHo 0e3 KoMIEHCAllMu COOCTBEHHOM
UHJYKTUBHOCTHU.

7. Konnencarop EnuHuunblii  KoHJeHcaTop WM Oarapes
KOHJICHCATOPOB, KOI'Jla HET HEOOXOJUMOCTH B
pa3/ieJICHUU ITUX TEPMUHOB.

8. Konnencarop cBsizu [Tpu onpenenennu KC mo 'OCT 15581.

0. KonneHncatopHslii 371eMeHT (CEKIIHs) YCTpoiCcTBO, COCTOSIIEE U3 ABYX AIEKTPOJIOB,
pa3AeIEHHBIX TUDJIEKTPUKOM.

10. | JIuHenHbIi BBIBOJ BeiBoa, npetHa3HAYEHHBIN [UIsI COCIUHEHHUS C
posojioM BJL

11. | HomMuHanpHas eMKOCTh [Tpu onpenenenuun mo 'OCT 15581.

12. | HomMuHanpHOE HanpspKEHUE [Tpu onpenenenun mo 'OCT 15581.

13. | HomunansHas TemneparypHas | [[namazoH  Temmeparypbl  OKPYKArOLIEro

KaTeropusi KOHJeHcaTopa BO31yXa, JUII  KOTOpPOM  KOHAECHCATOp
paszpaboTaH.

14. | [lTapa3uTHas eMKOCTb BbIBOJA HM3KOro | EMkocTh MEXIY BBIBOJOM HU3KOI'O

HaNPSHKEHUS HANPSDKEHUS U BBIBOJIOM «3EMIIS.
15. | [MapazuTHas eMKocTh wu3oJuUpylomiel | EMkocTh MeXIay BbIBOAAMH  (KpBILIKAMHM)
ITOJICTaBKH M30JIMPYIOIIEN MOJICTaBKH.

16. | [loTepu MOITHOCTH KOHACHCATOPA AKTUBHasi  MOUIHOCTb, paccenuBaemas B
KOHJICHCATOPE.

17. | IIpoBOAMMOCTD YTE€YKH BBIBOJIA HU3KOTO | AKTUBHAsI IIPOBOJMMOCTh MEKJY BBIBOJOM

HaNPsSHKEHUS HU3KOTO HaIPSHKEHUSI U BBIBOJIOM «3EeMJIS.

18. | IIpoBOAMMOCTD YTEUKH H30JUPYIOLIEH | AKTUBHAs MPOBOAMMOCTh MEXAY BBIBOJAMHU

ITOJICTaBKH (KpbIIIKaMU) U30JUPYIOIEH MOICTaBKU.

19. | CoOcTBeHHas MHIYKTUBHOCTb NHIyKTHBHOCTB, KOTOpasi BMECTE C HCTUHHOMU

émkocteio  KC OmnpelensieT  4acToTy
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cobctBeHHoro pezoHanca KC.

20. | TanreHc yria norepb ITpu onpenenennn no 'OCT 15581.
21. | TemneparypHblit ko3 durment | I3MeHeHne eMKOCTH B JUana3oHe W3MEHEHUS
€MKOCTH TEMIlepaTyp, OTHECEHHOE K  3HAueHUIO
JMarna3oHa TeMIeparyp.
22. | Yacrora cOOCTBEHHOTO pe30HaHca YacroTa, Ha KOTOPOW KOMOMHAIMS MCTUHHON

€MKOCTM M COOCTBEHHOW HWHIYKTUBHOCTHU
IIPUBOJUT K PE30HAHCY.

23. | DKBHUBAJIEHTHOE nocnenoBareiabHoe | COpOTUBIIEHUE PE3UCTOPA, KOTOPBINA Oyaydu
COINPOTHBIIEHNE KOHAEHCATOpa COEJIMHEH IIOCJIEIOBATeIbHO C HCTHHHOMN
€MKOCTBIO U COOCTBEHHON HHAYKTUBHOCTBIO,
naBajio  Obl TOTEPI0 JHEPrHH, HMEIOIIYIO
MECTO B peaJlbHOM KOHJEHCAaTope Ha
3aIaHHOM 4acCTOTe.

B Hacrosimem paszgene craHgapTra OpraHu3alid MNPUHATHL  CIEAYIOLIUe

COKpAILCHUS.
KC - Kongencarop cBs3u.
ETH - EMKocTHOI TpaHc(opMaTOp HATIPSKEHHUS.
Cy - HomuHanbHas eMKOCTh KOHAEHCATOPA.
U, - HowmwuHanbHOE HalpsKEeHHE KOHAECHCATOPa.
C, - MHcrunHas EMKOCTB.
C. - Kaxymascs éMKOCTb.
Ly - CobcTBeHHast UHAYKTUBHOCTD.
/e - YacroTa cCOOCTBEHHOT0O pe30HaHCA.
R, - OKBHMBAJIEHTHOE MIOCJIEI0BATEIBHOE COIIPOTUBIICHUE
KOHJIEHCATOpa.
1go - TaHresc yria norepb KOHJIEHCATOpa.

5.2 Bemmonnsiembie KC ¢pynkunun

Konpaencarop cBsizu npeanasHadeH mis noaxiodeHus @I k HaxoasmeMmycs
MoJ BBICOKMM HampspkeHueM TmpoBony BJI mepemenHoro Toka, obecreuuBas
HeoOxomuMyro 3amutry DI w anmapatypel yIUIOTHEHHS OT HANPSKCHUS
npombinieHHoH 4acToThl. CoBMecTHO ¢ DI KC o6pasyer monocoBoit GuiabTp C
MOJIOCOM TpOMyCKaHusd, B TMpeAenax KOoTopod obOecneunBaeTcsi mnepegaya BY
CUTHAJIOB C 3aJIaHHBIMU MapaMeTpaMHu.

B xauecTBe KOHIEHCATOpA CBA3U MOXKET Mcnoib3oBarhesa ETH.

5.3 Texunueckune TpeOOBaAaHUA
5.3.1 TpebGoBaHus 10 HA3HAYCHUIO

B pasnene He paccmaTpuBaroTcsi TpeOOBaHMS K AJIEKTPUUECKOW MPOUYHOCTH
M30JSIIMM KOHJEHCATOPOB M YPOBHIO YACTUYHBIX Pa3psAl0B, KOTOPBIE IOJIKHBI
cootBeTcTBOBaTh 00muUM HOopmMam ['OCT 1516.1, TOCT 1516.2, TOCT 1516.3,
I'OCT 9920 u T'OCT 20074.

IIpu wucnonszoBanum ETH B kauwectBe KC, x ETH B kommekre c
ANEKTPOMArHUTHBIM  YCTPOMCTBOM  INPHUMEHUMBI BCE  M3JI0KEHHBIE  HUXKE
TpeOOBaHUS.
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5.3.1.1 KongeHcatop A0KeH obecneyrBaTh NEpeaady CHUTHAJIOB KaHAaJoOB
BY cBa3u B nuanazone yactoT or 16 mo 1000 xI'm mpu MakcuManbHOW MHUKOBOM
MotHocTu orubaroueit BU curnana ne menee 400 Br.

[Ipu wucnons3oBaHMM B KayecTBe KoHAeHcatopa cBsizu ETH, pabouuit
IWara3oH  4acToT,  ONpENEeNseTcsl  YacTOTHOW  3aBHCUMOCTBIO  BXOJHOTO
COMPOTHUBJICHUS AJEKTPOMATHUTHOTO YCTPOWCTBA M MOXET OBITb MEHBIIIE
YKa3aHHOT'O BBIILIE.

5.3.1.2 HomuHanbHOE HampspKeHUEe KOHJEHCATopa JO0JHKHO BbIOMpAThCsa W3
psina, ykazanHoro B Tabuuue 5.1.

5.3.1.3 Ecnu ¢da3noe Hampsixenue BJI Gosibllle HOMUHAIBHOTO HAMpPsHKEHUS
€AMHUYHOTO KOHJEHCATOpa, TO JOJDKHA COCTaBIATHCS Oarapess U3 HECKOJIbKHUX
MIOCJIEA0BATENBHO COEAUHEHHBIX KOHIEHCATOPOB, YCTAHOBIIEHHBIX OJIUH Ha JIPYroM.
Yucno stux koHAeHcatopoB mia BJI pasHoro kinacca HampspKeHUS yKa3aHO B
Tabnuue 5.1.

Tabmuma 5.1
HovubamsHoe | HoMuHanbHas eMKOCTh Hucno nocneaoBaTeIbHO BKIIOUYEHHBIX
HAIPSKEHNUE KoHJieHcaTopa, HD/ konaeHncaropos B KC ms BJI ¢ HomuHanbHbIM

anementa KC, kB | oTkioHeHHe EMKOCTH HarpsbKeHueM, kB
OT HOMHHAJILHOTO

snaseHms, % 35 | 110 | 220 | 330 ] 500 | 750
66/~/3 4,4/(+10; -5) % | ; ] ] ] ]
110/4/3 6,4/(+10; -5) % ; 1 2 _ ] _
166//3 14/(£5) % - ; ] 2 3 ]
188/+/3 12/(£5) % - - ] ] ] 4

5.3.1.4 HomuHanbHass €MKOCTh KOHJIEHCATOPOB JIOJDKHA BBIOMpAThCS B
cootBercTBUM ¢ Tabmuueit 5.1. TlorpemHoCTh eMKOCTH KOHJIEHCATOPOB HE JO0JHKHA
MPEBBILLIATh 3HAYCHUH, yKa3aHHbIX B Tabnuue 5.1.

5.3.1.5 Kaxymasics eMmkocTb KoHjaeHcaropa Ha uyactore 1000kl B
auana3zoHe pabodeil TeMrepaTypbl HE JIOJDKHA MPEBHIIATh HOMUHAIBHYIO €MKOCTb
o6onee yem Ha 50 %, 4YTO COOTBETCTBYET 4YacTOT€ COOCTBEHHOIO pe30HaHCa
aJeMeHTa KoHjaeHcaropa He menee 1400 kI,

5.3.1.6 DkBUBaJIEHTHOE TOCIEA0BATEILHOE COMTPOTUBIIEHUE KOHJIEHCATOpa Ha
gactore 1000 kI'nm B AmanmazoHe paOouyMx TEeMIEpaTyp HE MTOJDKHO IPEBHINIATH
40 Owm.

5.3.1.7 KongeHcaTopsl CBSI3M JIOJDKHBI 0€3 MOBPEXKICHUS WIN YXYAIICHUS
NapamMeTpoB BBIACPKUBATH JJIUTENIbHBIA BBHICOKOYACTOTHBIM TOK HE MeHee 1,2 A

(CpCIIHCKBaIIpaTI/I‘IHOC 3Ha‘ICHI/IC).
[Ipumeuanue. OToT TOK cooTBeTcTBYyeT MoimHocTH 400 Bt mid HOMUHAJIBHOTO
xapakrepucruueckoro conporusiienus: BJI 750 kB, pasnoro 280 Om.

5.3.1.8 Tlapa3uTHass €MKOCTb MEXAY BBIBOJIOM HHU3KOIO HAIpPSIKEHUS
KOHJIEHCATOpa U BBIBOJOM «3eMJIsi» HE HoJkHA mpeBbiath 100 nd.

5.3.1.9 3ro xe TpeboBaHue OTHOCUTCS K M3onupytoei noacraske KC.

5.3.1.10 IIpoBOAMMOCTh YTE€UKHM MEKIY BBIBOJIOM HHU3KOTO HANPSIKEHUS
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KOHJIEHCATOpa U BBIBOJOM «3eMiis» He nosxkHa npesbimath 0,2x10-10 Cwm.
5.3.1.11 3to0 xe TpeboBaHUE OTHOCUTCA K H3oupytomieil noacraske KC.
5.3.1.12 3nayeHue TaHreHCa yria NOTEpb KOHJEHCATOPA, U3MEPEHHOE MpPH
temneparypax 20 u 60 °C 1 HOMHMHaNBHOM HanpskeHUH yacToTel S50 ', noimkHO
6BITH He Gomee 4x107™.

5.3.2 TpeboBaHus K HAAEKHOCTH

5.3.2.1. BeposiTHOCTh Ge30TKa3HOM PabOThI KOHJEHcaTOpoB 3a 20 JeT - He
Mmenee 0,9. Cpegnuii cpok ciy>k0bl KOHJIEHCATOPOB JTOJKEH ObITh He MeHee 30 JieT.

5.3.2.2.T'apanTuiinbeiii cpok skcmtyatanuun KC nomkeH ObITh HE MEHEE TpeX
JIET C MOMEHTA BBOJIa B AKCILTyaTaIHIO.

5.3.3 TpebGoBaHus K yCIOBUSIM DKCILTyaTalllu

5.3.3.1 Buag kJIMMaTH4eCKOro HCIOJHEHUS KOHJAEHCATOpa CBS3U JIOJIKEH
ob1Th Y1, XJI1 1 T1 mo 'OCT 15150.

5.3.3.2 HomuHanbHble 3HaueHus: kaumatuyeckux ¢akropos no 'OCT 15150
u ['OCT 15543.1, mpu oToM BepxHee pabouee 3HAUYCHHUE TEMIIEpPATyphl
OKPYKaOIIEro BO3/1yXa:

- 45 °C png Buma kauMaTndeckoro ucrnonnenus Y1 u XJI1;

- 55 °C pig Buna kauMaThuueckoro ucnoiinenusa T1.

5.3.3.3 Kongencarop CBSI3U NpeaIHa3HaYeH JUIs1 paboThI B
HEB3PBHIBOOE30MACHON OKPYXKAIOIIECH cpejie, He COAeprKallle arpeCCUBHBIX Ta30B U
MapoOB B KOHIIEHTPALUAX, Pa3pylIAIONIMX METAJUIbl U U30JISLIHIO.

5.3.4 TpeboBanus k 6€30MaCHOCTH

5.3.4.1 Konaencaropsl JTOJIKHBI COOTBETCTBOBAThH TpeOOBaHUAM
I'OCT 12.1.004, 'OCT 12.2.007.0, 'OCT 12.2.007.5.

5.3.4.2 Knacc 3amuTtsl koHaeHcatopo — [ mo I'OCT 12.2.007.0.

5.3.4.3 KongeHcaTtopsl HE JOJKHBI YCTaHABIMBATHCA B IMOXKAPOOIMACHBIX U
B3PBIBOOIIACHBIX TTOMEIIEHUSX.

5344 lna noagbéma M MEpEMEIICHUs KOHJAEHCATOpa MW TOJACTAaBKA Ha
BEpXHEN KPBIIIKE TOKHBI YCTAHABIUBATHCS ChEMHBIC KPIOKH WIJIM PHIM-OOJITHI.

5.3.4.5 Mexay KOHAEHCATOPOM U OMNOPHBIM (YHIAMEHTOM JIOJDKHA
HaXOJIUThCS MOJACTaBKa Ha Kiiacc HanpsbkeHus 10 kB.

5.3.4.6 BeiBoabl  «3emiisi»  KOHJAECHCATOPOB M MOJCTAaBOK  JIOJIKHBI
MIPUCOCAUHATHCS K 3a3eMIISIOIIMM YCTPOUCTBAM C MOMOIIBIO 3a3€MIISIOIIEH ITUHBI
ceueHneM He mMeHee 48 MM’

5.3.4.7 Ilpu u3MepeHUsX U UCTIBITAHUAX KOHJICHCATOPOB:

- MEXIYy BbIBOJAMU JUHEWHBIM W HU3KOTO HAINPSHKCHHUS — JOJDKHBI OBIThH
3a3€MJICHBI BBIBOJIbI HU3KOTO HAMPSDKEHUS U «3eMIIsI»;

- MEXIYy BBIBOJAMHM HHM3KOTO HAIpsDKEHUs U «3eMiis» — JOJDKHBI OBITh
COCMHEHBI MEXIY CO0O0M JIMHEHHBIN BHIBOJ U BHIBOJ HU3KOTO HAIPSIKCHMUS;

JloJbKHO OBITH 0OecredeHO HaAEKHOE COCAMHEHHUE TOKOBEIAYIIMX YacTeu C
JTOOBIMUA METAJUTMYECKUMH YaCTSMH WJIU BBIBOJAMHU KOHACHCATOPOB ISl (pUKcaIuu
HX MOTEHIIHAJIOB.
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5.3.4.8 Ilepen NpUKOCHOBEHHEM K TOKOBEIYIIMM YACTSIM KOHJAEHCATOPA
JIOJKEH  ObITh  NPOU3BEAEH  WHAMBUAYANbHBIM  pa3psii  KOHJIEHCATopa
MOCJIEA0OBATENBHBIM ~ 3aMBIKAHUEM BCEX BBIBOJAOB HAKOPOTKO  3a3€MIIEHHOM
METAJUIMYECKOU IMHOM, YKPEIUIEHHON Ha U30JIUPYIOLIEH IITAHTe.

5.3.4.9 B cayuae, korna KOHIEHCATOPBI HE MOJIKIIOYEHBI K JIEKTPUUECKOMY
YCTPOWCTBY, HO HAXOAATCA B 30HE JNEHUCTBUS 3JIEKTPUUYECKOTO IOJIS,, BCE BBIBOJIBI
KOHJIEHCATOpa JOJKHBI OBITh 3aKOPOYEHBI MEPEMBIYKON, KOTOpasi CHUMAETCS MpH
MOKJIFOYCHUH.

5.3.5 TpebGoBaHMs K MAPKUPOBKE U YIIAKOBKE

5.3.5.1 KonpeHncaropsl JOJKHbBI HUMETh MAapKHPOBOYHYIO TaOIHUKy C
yKa3aHUEM:

- TOBAapHOIO 3HaKa MPEANPUITUSI-U3TOTOBUTEIIS;

- 3Haka coorBeTcTBUs 1Mo I'OCT 15581;

- HOMHHaJIBHOUN EMKOCTH, B TUKO(apamax;

- HOMMHAJIFHOTO HAIPSHKEHUS, B KMJIOBOJIBTAX;

- UICHTU(UKAIMOHHOTO HOMEpa W ToJia U3TOTOBJIEHUS (IOl MOXET OBITh
Y4acThIO UICHTU(UKAIIMOHHOT'O HOMEpPA WIIA OBITh B KOJIOBOU (popme);
HOMHUHAJIbHOW 4acCTOTHI, B repliax;
TEeMIIEPaTypHON KaTerOpuu;
YPOBHSI M30JISIITUU. Y POBEHBb U30JISIIIUN JTOJKEH OBITh IaH JBYMS YHCJIaMH,
pasnelieHHbIMH Kocoi JuHuer. IlepBoe 4uciio — HOPMUPOBAHHOE HUCIBITATEIBHOE
MEpEMEHHOE OJIHOMUHYTHOe HampsikeHue (mns U, wmenbme 300 xkB), wim
HOPMHUPOBAHHOE UCIBITATEILHOE UMITYJILCHOE KOMMYTAITMOHHOE HampsiKeHue (11
U, ©6onpme 300xkB), B kumoBosbTax. BTopoe uucio — HOpPMHpPOBAHHOE
UCIIBITATEIbHOE UMITYJIbCHOE IPO30BOE HAIPSHKEHHUE B KMJIOBOJIbTAX;

- Macchl, B KIWJIOTpaMMax;

- 0003HauCHUs TEXHUYECKUX YCIOBUH (JIJII OT€UECTBEHHBIX U3TOTOBUTEIICH ).

5.3.5.2 WM3onupyromue TOACTABKH JOJKHBI HMETh MapKHUPOBOYHYIO
Ta0JUYKY C YKa3aHUEM:

- TOBapHOTO 3HAKa MPEANPUITHSI-U3TOTOBUTEIIS;

- 3HaKa COOTBETCTBUS;

- HaWMMEHOBAHUS W THUI MOJICTaBKH;

- WJICHTU(PUKAIIMOHHOTO HOMEpa W TojJila M3TOTOBJICHHS (TOJ MOXKET OBIThH
Y4acThIO UICHTU(UKAIIMOHHOT'O HOMEpPA WIIA OBITh B KOJIOBOU (popme);

- MAaccChl, B KWJIOTpaMMax;

- 0003HaYEHUS TEXHUUYECKUX YCIOBHM (MPU UX HAJTUYUN).

5.3.5.3 MapkupoBka J0/KHa OBITb CTOMKOM K MEXaHMYECKUM W
KJIIMMATUYECKUM BO3JICUCTBUSAM B TEUCHUE BCETO CPOKA CITY>KOBI.

5.3.5.4 VYmnakoBka koHAeHCATOPOB U oAcTaBok — 1o 'OCT 23216.

5.3.5.5 TpaucnoptHas tapa — o ['OCT 2991.
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5.4 MeTonnl HCNIBLITAHUMT
5.4.1 OO6mwue ycnoBus

Bce nucnpiTanus v M3MepeHusi, KpoMe CIydaeB, sl KOTOPBIX YKa3aHbl IpyTHe
YCIIOBUS, TOJKHBI IPOBOUTHCS P HOPMAJIBHBIX KIIMMATHYECKUX YCIIOBHSIX:

- TeMIiepaType okpykaroiiero Bozayxa (25+£10) °C;

- atMochepaoM nasienuu 84-106,7 klla (630-800 mm pT. CT.);

- OTHOCHUTEJIBHOU BIaXXHOCTH Bo3ayxa 110 80 %.

5.4.2 TumoBble UCIIBITAHUS

5.4.2.1 V3MepeHne eMKOCTH Ha MPOMBIIIUIEHHOM yacToTte (1. 5.3.1.4).

N3Mmepenne €EMKOCTM KOHAEHCATOPOB IMPOU3BOAUTCS MEXAY JIMHEUHBIM
BBIBOJIOM M BBIBOJIOM HHU3KOrO HalpspKeHUs. M3mepeHune Npou3BOASTCS MOCTOM
MEPEMEHHOr0 TOKa MPU HANPSIKEHUH, BEIMYMHA KOTOPOTO HAXOAUTCS B Mpejeiax
ot 0,9 1o 1,1 HOMUHATBHOTO.

[Ipu wu3MepeHUM MOJKHBI OBITh HCKJIIOYEHBI OIIMMOKKW W3-3a TapMOHUK.
[TorpemHoCTh U3MEPEHUSI EMKOCTH HE A0JKHA TipeBbiath 0,5 %.

Ilepen ucnpiTaHUEM TPOU3BOAST MPEABAPUTEILHOE U3MEPEHUE EMKOCTH MPHU
NEUCTBYIONIEM 3HadeHWU HampspkeHuss He Oonee 10 kB wactorer 50 I'm st
BBISIBIICHUSI U3MEHEHHUI €MKOCTHU B pe3yJibTaTe Mpo0osi OAHON miin 0osiee CeKITUi.

[Ipyu HEOOXOAMMOCTH TPHUBEJACHUE W3MEPEHHOIO0 3HAYCHHUS EMKOCTH K
3HaueHuto npu Temreparype 20 °C mnpousBoguTcs MO TpaduKy 3aBUCUMOCTH
€MKOCTH OT TeMITepaTyphl (PUCYHOK 5.1).

% | € x 100%

Co
100,8

100,6 \
DN

100,4 ™
N

100,2

100,0

99.8

b}

99,6 N
99,4

99,2

99,0

98,8

b

98,6

0 10 20 30 40 50 °C 60

t

Pucynok 5.1. I'paduk 3aBuCcMMOCTH €MKOCTH OT TeMieparypbl. C; — EMKOCTh pU
temmeparype ¢, Cy — EMkocTh npu Temnepatype 20 °C

5.4.2.2 N3mepenue KaXymiencs €MKOCTH u SKBUBAJICHTHOTO
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MOCJIeI0BATEILHOTO cOonpoTUBiIeHUs (MyHKTHl 5.3.1.5 u 5.3.1.6).

N3mepenust eMKOCTH U CONPOTUBIICHUS B AKBUBAJICHTHOM TOCJIEI0BATEIHLHOM
cxeme KC MOryT npou3BOAUTECS IBYMS METO/IaMMU:

- C MOMOIIBIO CIIENUATTU3UPOBAHHBIX TTPUOOPOB (Hampumep, AnCom A-7
M MOCTa TIOJHBIX TPOBOJUMOCTEH), TMO3BOJAIONIMX HM3MEPUTHh  TOJHOE
COTNPOTHUBIICHUE KOHJIEHCATOPa U €ro ICUCTBUTEIbHYIO 1 MHUMYIO YaCTH.

- C TIOMOUIBIO YIPOIIEHHOM CXEMbI MOCTA.

H3mepeHusi ¢ IOMONbIO CIENMAJTU3UPOBAHHBIX NPHOOPOB

Ha wactore f;= 1000 [’y mtaTHeiM oOpa3oM u3MepsieTcss MHUMas (V;) |
nercTBuTENbHAs  (g;) dYacTU  TMOJHOW  MPOBOJAMMOCTHM  KOHJEHCAaTopa B
HKBHUBAJICHTHON MapajlieIbHON cxeMe.

[To momy4yeHHBIM 3HaUEHUAM y; U g; (CM) BBIYHMCIIACTCS KaXKYIIascs eMKOCTh
Cy, (@) 1 SKBUBAJICHTHOE TMOCJIEI0BATEILHOE COMPOTUBICHHE R, B 9KBUBAJICHTHOU
NIOCJIEI0BATENIBHON CXEME:

gl +y;
C, =—— 5.1
; WY; | -1
81
R,=—22 (5.2)
g +y7

N3MepeHns ¢ TOMONILIO VIIPOIIEHHOM CXeMbI MOCTA

VYropouieHHast cxema MocTa MpuBeeHa Ha PUCYHKe 5.2.
cuy

H1 K1

H2 || K2[H3 | K3

FeHepaTong) KC

RI'IEP

7= Crer

Pucynok 5.2. Cxema usmepeHus yrpomeHHOM cxeMoil MocTa
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N3mepenuss MOCTOM C YIPOILIEHHOW CXEMOU MO3BOJIIET U3MEPUTHh BEINYUHY
Kaxylueics emkoctu Cy ¥ conpoTuBiieHus R,. [{is cOanaHCHMpOBaHHOTO MOCTA!

CK = Cnep,
Ra = Rnep.

EMKOCTH M MHIYKTHBHOCTH, OOYCIIOBIEHHBIE COEIMHUTENBHBIMU HPOBOIAMU
B CXEME€ HU3MEPEHUH JOKHBI ObITh MUHUMAIbHBIMH. HeoO0XoIumo yMeHbIIaTh
€MKOCTh KOHJIEHCATOpa CBSI3U OTHOCUTENBHO 3eMiin. Ocoboe BHUMAHHE OJIKHO
ObITh O0pallleHO Ha SKPAHUPOBAHHWE HM3MEPUTENBHOrO OOOPYIOBaHUS W, TNpU
HEO0OXOIUMOCTH, TPUCOETUHEHUH.

Ecnu mapa3zutHas eMKOCTh U UHAYKTHUBHOCTh CXEMbI U3MEPEHUN OKAa3bIBAIOT
3aMETHOE BIUSHHE, TO 3TO JIOHKHO OBITH YYTEHO MPH BBIUYKCICHUM PE3yJIHTaTOB
U3MEpEHUM.

N3mepenne BU emxoctun Ha yactote 1000 k['1 MOXeT OBITH 3aMEHEHO Ha
M3MEpPEHHEe YaCTOThl COOCTBEHHOI'O pPe30HaHCa KOHAEHCaTOpa.

OnpeneneHue 4YacToThl COOCTBEHHOTO pe30HAHCa MPOU3BOJAAT B CXEME,
MIPUBEAECHHON Ha PUCYHKE 5.3.

(5.3)

Uy

R
—
L

Uo
Fenepamop Ir .

)

Pucynoxk 5.3. U3mepenue yactotsl coocTBeHHOr0 pe3oHanca KC

N3meHneHneM 4acTOThI U3MEPUTEIHLHOTO T'eHepaTopa JOOMBAIOTCS pe30HaHCa
B MPOBEPSEMOM KOHJIEHCATOPE, COOTBETCTBYIOLIETO HAMMEHbIIEMY 3HaueHHIO0 Uj,
MokazaHuil cenekTuBHOTO BosibTMETpa MV (Uy,,.,). Ilpu 3ToM Hanpsbkenue U; Ha
pesuctope R conpotuBieHueM 25 OM TOKHO ObITh HEU3MEHHBIM.

3aTeM ompenensioT 3HaYeHHs] 4acTOT f; W f> BbIIE U HUXKE PE30HAHCHOM
YaCcTOThl ~ COOTBETCTBEHHO, MPU  KOTOPBIX 3HAaueHUsi  HampsbkeHus Uy
(coorBetcTBeHHO Up; U Up;) paBHBI Mexay coboir u B 1,41 pasza Oosblie
HanpspkeHust Uy, HA p€30HaHCHOM 4acTOTe.

YactoTta COOCTBEHHOTO pE30HaHCAa KOHIEHCATopa f, OMNPEAeNsioT 10

bopmyie:
fo=ANX S (5.4)

[TorpenrHOCTh ONpEACIICHNUs YacTOThl COOCTBEHHOTO PEe30HAHCA JOKHA OBITh
He 6osiee 10 %.

5.4.2.3 JInuTenbHBIM TOK BBICOKOM YacToTHI (11. 5.3.1.7).

W3mepeHrss TpOM3BOAATCS MMOJaYeli CHHYCOMJQIBHOIO CHTHala  OT
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MU3MEPUTENBHOTO TEHepaTopa C YCWIMTEIEM MEXAY JIMHEUHBIM BBIBOAOM U
BBIBOJOM HHU3Koro HampsikeHus KC. YacTora curHana ycTaHaBIMBAaEeTCS pPAaBHOMN
30 kI'n m 1000 k' Tox BBICOKOM 4acTOThI yCTaHABIMBAETCS paBHBIM 1,2A. Bpems
BO3JIeiCTBUA curHana - He MeHee 10 gacoB. HemocpeacTBEHHO 10 M MOCIE ONbITa
MPOU3BOJUTCS H3MEPEHHEe EMKOCTH Ha MPOMBIIUIEHHOM uactoTe (1. 5.2.1.4).
W3mepeHHas 10 W MOCiE MPOBEJCHUS ONbITa BEIUYMHA EMKOCTH JIOJKHA OBIThH
OJIMHAKOBOM (C TOYHOCTBIO JI0 MOTPELUIHOCTH €€ U3MEPEHUS).

5.4.2.4 smepenne mnapasuTHBIX EMKOCTEH KOHAEHCATOpa W TMOACTABOK
(m. 5.3.1.8).

N3mepenust TOMKHBI IPOBOAUTHCA MEXKAY BBIBOJOM HU3KOTO HAIPSKEHUS U
«3eMJIs1» KOHJIEHCATOpa U MEXK1Y BBIBOJAMHU MOJICTABOK.

N3mepenus 10MKHBI IPOBOAUTHCS MPH IEUCTBYIOIIEM 3HAUEHUU HAIIPSKEHUS
5 - 10 kB gactotsl 50 I'l MOCTOM MEPEMEHHOTO TOKA € MOTPEIIHOCTHI0 U3MEPEHUS
He npesbimatonieit 10 %.

5.4.2.5 smepenne nOpoOBOAMMOCTEN YTEUKM KOHJIEHCATOpa M IOACTaBOK
(m. 5.3.1.9).

N3mepenust 10IKHBI IPOBOIUTHCS MEXKY BBIBOJAMH HU3KOTO HAMPSIKEHUS U
«3eMJiIs1» KOHIEHCATOpa U MEXK1Yy BBIBOJAMHU MOJICTABOK.

N3mepenust Npou3BOIATCS COTJIACHO CXEME, IPUBEICHHON Ha pUCYHKe 5.4.

©w YT

Pucynoxk 5.4. U3mMepeHue akTUBHOM MTPOBOJUMOCTH MEX/1y BBIBOJOM HU3ZKOTO
HaNpsLKEHUS U BBIBOJOM «3eMiisi». U — HCTOUHMK HaIPsHKEHMSI TIOCTOSIHHOTO TOKa, LA —
MHKPOAMIIEPMETP, V — ANEKTPUIECKUH BOJIBTMETP, R — HCIIBITYEeMBIN KOHJIEHCATOP WU

ITOJICTaBKa

Ha xonpeHcaTop Wiu MOJACTaBKY MoAaéTcsi HaNpsHKEHHWE MOCTOSHHOIO TOKa
15 kB ¢ xo3ddunumentom mnynbcauuu He Oonee 1 %. [lorpemHocts cpencts
M3MEpPEHUs HAMPSHKEHUs He JOJIKHA TpeBbIaTh 3 Y.

Yepes (1£ 0,1) MuH. IpOU3BOIUTCS U3MEPEHUE HAIIPSIKEHUS U TOKA YTEUKH.

PacuéT npoBOoAMMOCTH yTEUKH g MPOU3BOJUTHLCS MO GOopMyIIe:

Iyt
- (5.5)

i

g:

rIe:

Ujicir — I13MEPEHHOE 3HAYEHUE HCTIBITATEIbHOTO HATIPSIKEHUS,
lyr — N3MEPEHHOE 3HAYECHHUE TOKA YTEUKHU.
[locne mpoBeaeHMsI U3MEPEHUST KOHJEHCATOP JOJIKEH OBITh pa3psiKeH.
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5.4.2.6 M3MepeHue TaHreHca yria norepb kKonaeHcatopos (1. 5.3.1.10).

W3mepeHue TaHreHca yria IMOTEPb KOHIEHCATOPOB MEXAY JHUHEWHBIM
BBIBOJIOM M BBIBOJIOM HM3KOI'O HANpPSOXKEHHUs] MPOU3ZBOAAT TPHU  HANPSHKEHUH
or 0,9 no 1,1 HommHaneHOro 4wactorsl 50 I'm MocToM mnepemeHHOro Toka. Ilpu
M3MEPEHUHU JOJKHBI ObITh UCKIIOYEHBI OIIMOKHU M3-32 TAPMOHUK.

W3mepeHre nMpou3BOIAT MOCIE BBIAEPKKH KOHJEHCATOPOB MPU HOPMAJIbHOMN
temmepatype (+ 5) °C.

[lorpemHocTh MU3MEpPEHUs] TaHIEHCa yrja MOTEph HE JIOJDKHA MPEBHIIIATh
3x10™,

[lorpemHocTh OmnpeseneHus U3MEHEHUs] TaHreHca yria IMOoTepb MpH BCeX
M3MEPEHISIX JOJDKHA HAXOAUTHCA B Ipeaenax (+ 1)x10™.

5.4.3 TpeboBaHus K TapaMeTpaM U3MEPUTEIbHBIX PUOOPOB

N3mepeHre BBICOKOBOJBTHBIX MapaMETPOB MPOU3ZBOASTCS MPH HCIBITAHHSIX
Ha 3aBOJlaX M3TOTOBHUTENSAX WIM CIENUATU3UPOBAHHBIX IIEHTpPaX, KOTOphIE W
OTIPENICTIAIOT HA00p HEOOXOIUMBIX TTPUOOPOB.

Hwxe mpuBenéH mnepevyeHb W3MEPUTEIBHBIX MPUOOPOB, IMPEAHA3HAYCHHBIX
Toibko s w3Mepenuss BY  xapaktepuctuk KC. B mepeunHe mnpuBeeHBI
TpeOOBaHMS, KOTOPBIM JIOJDKEH  YJIOBJIETBOPSITh KAXKIABIH W3 TIEPECUHCICHHBIX
pruOOpoB.

I'enepamop cunycoudanpHwvix cuzHa108

- Jlmama3oH 4acToT:
Huxusis rpannunas yactora — He 6omee 16 k1.
Bepxuss rpannunas yactora He meHee 1100 xI'm.
- IlorpemHocTh yCTaHOBKM 4acTOTHI He O6omee 1 I,
- BbIXOJ CHMMETPHUYHBIN U KOAKCUATBHBIM.
- HomuHanbHOE BHYTpEHHEE CONPOTUBIICHUE:
J111s1 koakcHaabHOTO BhIxoga — 75 Owm.
s cumMeTpudHoro Beixoaa — 150 Owm.
HyneBoe — ne 6onee 1 Owm.
- MomsuocTts He MeHee (+10) nbm.

H3oupamenvhulii uzmepumens ypoeHs

- Jluana3oH 4acToT:
Huxusis rpannunas yactora — He 6omee 16 k1.
Bepxuss rpannunas yactora He meHee 1100 xI'm.
- TlorpemHocTh yCTaHOBKHM 4acTOThI He Oosiee 1 '
-  Brixox cumMMeTpUYHBIN U KOAKCUAIBHBIN.
- HomuHanbHOE BXOJIHOE CONPOTUBIICHUE:
Jl11s1 koakcHaabHOIO BhIxoga — 75 Owm.
Jlns cummeTpuuHoro Beixoaa — 150 Owm.
Bricokoe — He meHee 10 kOm.
- Tun nerekropa. JleTeKTop cpeHEeKBaApaTUYHBIX 3HAUYECHUH.
- M30upaTenbHOCTD:
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[InpoKONOIOCHBIE H3MEPEHHUS.

N3mepenus B y3koii mosoce yactoT (25 I').
Jlnana3zoH U3MepeHusl YPOBHEM:

Hwxusis rpanuia — ve 6omnee (-40) nbwm.

Bepx#uss rpanuna — He menee (+15) nbwm.

Mocm noauvix conpomuenenuii (npoeooumocmeii)

Jluamnas3oH 4acToT:
Huxusisa rpannunas yactora — He 6omee 16 k.
Bepxuss rpannunas yactora He meHee 1100 xI'm.
Jlnana3zoH u3MepeHus: CONpOTUBIEHUS (MOIYIIb):
Huxusis rpanuia — ve 6oaee 10 Om.
Bepxuss rpannna — He meHee 10 kOwm.
[lorpemnocts u3MepeHus: (a3oBOro yria CONPOTHUBICHHS He Oojee MSATH
IpagycoB.
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IIpuioxenne A

IHopsinoxk
NPUMEHEHHUS CTAHAAPTa OPraHU3ALMH NIPU BBINOJHEHHH padoT no
NPOCKTHPOBAHUIO M 3aAKYyIIKe 000py10BaHUA

Bce TpeOoBaHus, npuBeNeHHBIE B pasjenax 3-5 HACTOALIErO CTaHAapTa
OpraHu3aluu, JOJKHBI ObITh YYTEHBI IIPU pa3pabOTKe HOBBIX YCTPOUCTB.

[Ipy BbIMONHEHUHM pabOT MO MPOEKTUPOBAHUIO OOOPYAOBAHUS U IpPHU
MIPOBEJICHUH 3aKYIOK YCTPONCTB 00pabOTKU U mpucoenuHeHus kananoB BU cBs3u
no BJI 35-750 kB nomkHBl NpUHUMATBCS BO BHHMAHUE, B IEPBYIO OYEpE.b,
napameTpbl U TpeboBaHus, npuseaeHuble B Tadmure I1.1.

Ta6muma I1.1
[TyHkT PexomeHganuu no UCIoab30BaHUIO
Ne [Tapametp, TpeOoBaHUE TEXHIHCECKIX | 6 s navenme Enunura Tpe Ooarnil =
TpeOOoBaHMIH B mpoexTHOI B 3axynounoit
/i mapamerpa  |M3MepeHust
crangapra JOKYMECHTalluu JOKYMEHTalluu
OpraHu3anuu
DuUJIbTPHI NPUCOCTUHEHUS
HomuHanbHast eMKOCTh
L. 3.3.1.1. Cre n®d + +
KC
2. |Pabounii Auana3oH 4acTOT
3.3.1.2. Afyp k[ + +
Y TIOJIOCHI TIPOITYCKAHMS
3. |HomunansHOe
COIIPOTHBJICHHE CO 3.3.1.3. Z Om + -
CTOPOHBI TUHUHU
4. |HomuHnanbHOE
33.14
conporusienue @II co Z, OMm + -
75 Om
croponsl BU kabens
5. |Pabouece 3aTyxanue 3.3.1.5
) A b + +
<1,51b P 8
6. |3aryxanme 3.3.1.6.
) A b + +
HECOIrIaCOBAHHOCTH >12 nb He a
7. |Moayiib BXOJIHOT'O
COIIPOTHBJICHUS CO 3.1.1
P 3.3.1.10 kKOm + +
croponsl BU kabens Ha >50 kOm
gactore 50 I'rg
8. |Bunx 3ammumTHOrO
YCTPOMCTBA CO CTOPOHBI 3.3.L12. + +
JUHUAN
9. |HomunansHOE
HanpspKeHHe 3alUTHOTO 3.3.1.13 n n
YCTPOMCTBA CO CTOPOHBI >400 B
BU kabens
10. |HomunanbHas nukoBas
MOIIIHOCTH OrH0aroIIei 3.3.1.22 Pon Br, n1bm + +
CUTHAJIa
11. |YcrnoBus skcIuTyaTamum 333 n n
BY 3arpaguresan
1. ‘061111/1171 JIAara30H 4acToOT 43.1.1.1 ‘ ‘ k[ 1 + +
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ITyHkT PexomeHanuu no UCIoab30BaHUIO
TEXHUYECKUX BaHMI
Ne IMTapamerp, TpeboBaHue © CCKIX 1 O6osnauenne | Exunuma be Oosa =
TpeOOoBaHMIH B mpoexTHOI B 3axynounoit
/i mapamerpa  |M3MepeHust
crangapTra JOKYMECHTalluu JOKYMEHTalluu
OpraHu3aluu
2. |MunumMainLHOE  3HAUeHHE
3arpakJ1aroIero R3 OMm
DAL 43.1.1.3 . + +
CONIPOTUBIJIEHUSI U TIOJIOCHI Af Kkl
3arpaxkJaeHus
3. |YcroHuuBOCTh K
MexaHnyeckuMm  ycunusaMm|  4.3.1.1.8 Iy, A + +
BY3 npu ynapaom Toke
4. |HomunanbpHas
43.1.2.1 Lu Ml H + +
WHIyKTUBHOCTH peaKkTopa
5. |MHAYKTUBHOCTH peakTopa
Ha npomeinuieHuow|  4.3.1.2.2 Lso mlH + -
4acToTe
6. |HomuHanpHbIN
N 43.1.2.3 Tn.on A + +
JUINTENIbHBINA TOK
HomunansHBIN
7. . 4.3.1.23 In.xp KA + +
KpaTKOBPEMEHHBII TOK
Yacrora COOCTBEHHOI0
8. 43.1.2.5 fe KT n ]
pe3oHaHca
Ilomnaeie oTepHU
9. PHI 43126 Br + +
MOIITHOCTH PeaxkTopa
10. |YcioBus SKCIUTyaTaIum 433 + +
Konaencaropsl cBA3M
1. |/luana3on gacTor 531.1. kI + +
2  |HomuHanpHOE
5.3.1.2. Un kB + +
HaIpsKCHNE
3 |Yucmo 1mocienoBaTelbHO
BKJIFOYEHHBIX 5.3.1.3. + -
KOHJICHCATOPOB
4  |HomuHanabHast EMKOCTh 5.3.1.4. Cu Hd + +
5 | 3HaueHue TaHreHca yriia
yr 5.3.1.12. tgs. + +
OTEPh
6 | YcnoBus dKCIUTyaTaluy 5.3.3 + +
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IIpuiaoxenne b

TpedoBaHus K BXOAHOMY KOHTPOJIIO KOHAeHcaTopoB JH

[12.1 B IlpuioxkeHuu NpUBOAATCA TpeOOBaHUS K BXOJIHOMY KOHTPOJIIO
KoHZeHcaTopoB OH u MeToj mpoBEpKH BBIMOJHEHUA HJTHX TpeOOBaHUIA.
TpebGoBanusi OTHOCATCA K KOHJAEHCATOpPaM, HMCIOJb3YyEMbIM B THUIOBBIX CXeMax
anemMeHTa HacTpoiiku BU3:
oaHo4YacToTHad, puc. I1.2.1,
¢bunbTp Bepxuux yactot (PBY), puc. 11.2.2,

IBYXKOHTYypHas, puc. 11.2.3,
nByx4actoTHas, puc. [1.2.4,
® TpexKoHTypHas, puc. [1.2.5.

I12.1.1 Konpencaroper C10, C20, C30, mokasaHHble Ha PHUCYHKax
[12.1.1...112.1.5, u ucnonb3zyemsie 175 popmupoBanus 610koB C1, C2, C3, moKHBI
OBITh COEIMHEHBl B IIOCJIEOBATEIbHBIE IIEMH, COCTOSIIIME M3 NI, N2 U N3
KOHJIEHCATOpPOB (COOTBETCTBEHHO). KOHaeHcaTopbl B KaXXJIOM M3 1Lemeil JOJIKHBI
OBITH OJTHOT'O TUITOHOMHHAJIA.

[12.1.2 KoHnzaeHcatopsl JIOJKHBI ~ O00OecreyuBaTh  yCTOMYMBOCTH K
BO3/ICHCTBUIO MHOTOKPATHBIMU OUIOJISIPHBIMUA UMIYJIBCAMU C TMKOBBIM 3HAYEHHEM
Hanpspkenus: UBII, onpezaenseMbiM 1o ¢popmyiie (I12.1):

U K-U
bIl _y > 3V (I12.1)
n blImecm n

rae

U3y — 0OCTaTo4yHOE HaNpsHKEHUE OCHOBHOTO 3al[UTHOIO YCTPOWMCTBA MpH
paspsaHoM Toke 20 KA ¢ ¢popmoii ummysnbca 8/20 MKC WU MPOOMBHOE HAMPSHKCHUE
Ha (ppoHTE BOJHBI (MPUHUMAETCS HAMOOJbINAs U3 TUX BEITUYNH)

UBIlteecr -~ HamNpspKeHHE OUIIONSPHOTO  BO3JCHCTBHS, BBIIECPKUBAEMOE
KOHJICHCATOPOM TIPH IIPOBEJACHUHU TeCTa B COOTBETCTBUH ¢ [12.2,

N — KOJIMYECTBO MOCIEI0BATEILHO BKIFOYEHHBIX KOHAEHCATOPOB,

K — koadpunment 3anaca.

KonudecTBo OUIONIIPHBIX UMITYIBCOB AOHKHO ObITH He MeHee 100000.

3NEeMEeHT HaCcTPORKN aneMeHT HacTPOFKM
r—-———=——=———- e —1 r—-—————=———- 1 rTT T T T T T T T T 1
I — I I —1 I
I ! | Co | I ! [ C1o |
! L 3y : I I Cio I I L 3y : I I C1o |
! H v T ci! H o T Cy !
| peakTop L : : | peaktop L : |
I I 1 I I 1
| ' ! —1 Cio I | ' ! Ro —T Cio I
| | | | {— |
—_—— e e e —_— = - e = d —_—— e e — —_— = - e e e e d

a) 0)

Puc. T12.1 onHouacToTHast a) pe30HaHCHas, 0) MPUTYILJICHHAS.
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ANeMEHT HACTPOWKK

Fmmmmmm—— -
1
1
|
| LH
| peakTop
|
I
I
Puc. I12.2 ®BY.
anemMeHT HacTPOMKK
F———=—==—==--- 1 P ———— — — — — ————————— ——— A
’ | T T
' ay[ | 11 c c '
' LH L] T 0 e, T gy
: peakTop L s : :
! | | ——=Ca N%_%__l_ C1o :
L e == 1
Puc. [12.3 nByXKOHTYypHas.
anemeHT HaCTPONKK
Fr————=—=———- 1T T T T T T T T e — 1
I T _1 !
I L Czo Co I
1
: LH 3Y Lol I_'_ Cso I_l_ C1o I
| peakto L . Cs . Cry
| P Y : ;e : |
! | ==Co r‘YL%m —C :
| t !
e a : Cao Coao Cazo I
| |
B T
1 |
| Co |
a)
BMEMEHT HACTPORKA
F———=—=——=——-- 1 FTT T S s e s mm s — — 1
I ——1 I
| ! Cao Cio |
o T T
: LH 3Y bl Cso C1o I
Eo -T Cz -T1 Cq!
: peakTop [ H H :
I i 1
| T ) AR R e
Tttt - : Ca0 Ca0 Cazo :
| FAH— |
|
: | |
L Cz ]
0)
Puc. [12.4 nByx4yacToTHas a) pe3oHaHCHas, 0) MPUTYIUICHHAS.
aneMeHT HacTPorKn
Fr———=—=——=-—--- 1 T T T T T T S e s s A
| ] I |
| ! | C3so Co |
[ ' R
| LH 3V : | ;Cso c C2 0 :| L1 ;Cm c I
| peakTop I ! : 3 : T
I I =—¢ Ly Cz0 Cazo Czo —L I
' =) SRl 1seee ) |
| I ..
— e o — —— — . [ I S J

Puc. I12.5 TpexkoHTypHas.

[12.2 Metoa uctplTaHui

Ba)KHble NYHKTbI AOKYMEHTa MO)XHO HaiiTV No

CChINnKE

Ha JHepreTuk.py
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WcnpiTanust  OpoBOASTCS  OJHOKPATHO IS KaXKIOTO  KOHKPETHOTO
TUIIOHOMMHAJIA KOHJEHCATOpa, BO3JEHCTBHIO IIOJBEPracTcsi OJUH KOHIEHCATOp.
Ilenbro TecTa sIBISETCS ONPEAEIICHUE 3aBUCUMOCTU CPOKa CIIyObl KOHJEHcaTopa
OT BEIUYUHBI MPWIOKEHHOTO OunoisipHoro HampsbkeHus. Cpok — CiyKObl
U3MepsieTcsd KOJIMYECTBOM MMIYJIbCOB C 4YacToTod ciepgoBaHusa S50 I'm. Cxema
UCIIBITaTEIbHON YCTAHOBKM NOKa3aHa Ha puc. [12.6.

O O
PaspsgHmk | EMKOCTHbIN
NcTouHmK | (uckposoit /- A€MTEb
HanpsKeHMs E'glﬁfpgsg:%m poniexyToK) | | | HaMPXeHUs
npomuactoTsl| <OHA P |
Pt CH Cr
>
(*) - |
~ Ha BXOOHON obbekT
AenuTENb | TECTUPOBaHMS
Hanpskerns! |
ocuunnorpada’ |
4/

Puc. I12.6 CxeMa uCIBITATENBHON YCTAHOBKH.
[12.2.1 TpeboBaHUs K TECTOBBIM UMITYJIbCAM:

e yacrota cieaoanus 50 I'u (mepuoxa 20 mc),

AU _ 40xB _40B

At~ mKkc  HC

® [I0J] NMUKOBHIM HAMPSHKCHUEM OWIOJISIPHOIO HMMITYJIbCa MOHUMAETCS
3HA4YCHHUE OT HYJIS 0 MAaKCUMyMa,

® CKOpPOCTb HapacTaHMs (PpoHTa

b

® OJWH OWMNONSAPHBIA HMMIYIbC COCTOMT U3 TIOJOXKHUTEIBHOTO H
OTPULIATENIBHOTO TTUKOB.

[12.2.2 Tect nomkeH ObITh MPOBEJEH MUHUMYM [UJIsl YEThIpEX 3HAUYCHUM
MUKOBOT'O HAIpPSKEHUs OUMNOJIAPHBIX HUMIYJIbCOB. 3aBUCUMOCTH CpPOKa CIY>KOBI
KOHJIEHCATOpa MOXET OBbITh MOCTPOCHA KaK aNMpOKCUMHUPOBAHHAS NpsiMasi JIMHUA K
AKCIIEPUMEHTATbHBIM ToukaM. [Ipu 3TOM ciielyeT ydecTb, anmpoKCUMaIus JT0KHA
OBITH IPOBE/ICHA B JIorapupMuueckoM Maciurade cm. puc. [12.7.
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Ugen

4

3

100 UHoM
UBnaken1 \
U Enaskcn2 \-—-..__
U Bnaken3 \""'--\
10 UHOM —
Y Btokend pA A -
U Bnrect 7
1 UHOM
1.E+00 1.E+01 1.E+02 1.E+03 1.E+04 1.E+05 1.E+06
Naken1 Nsken2 Nakcn3 Nakcnd

UBIlsken i — IMKOBOE 3HAYCHUS HaIllPpsKCHUA B XOIC TCCTA,

Nokenmi  —

1 —

UBlIlrecr -

3apuKCUpOBaH OTKa3 KOHAEHcaTopa,
HOMEp IKCIIEPUMEHTA.

cootBercTBytomee 100000 OUMONASIPHBIM UMITYJIBCAM.

Puc. I12.7 3aBuCUMOCTb CpoKa CIIyObl KOHIEHCATOpa OT IPUII0KEHHOTO

6I/IHOJI$IpHOI‘O HaIlPSKCHUA.

Ba)(Hble NYHKTbl AOKYMEHTa MO)KHO HalATN NO

CChINnKE

Ha JHepreTuk.py

COOTBCTCTBYIOIIUEC KOJTHMYCCTBO UMITYJILCOB, IIPU KOTOPBIX

SHAYCHUC HAIIPAXKCHUS, IMOJIYYCHHOC IIPH aIllllpOKCHUMAILIUH,
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