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Beenenue

Hacrosiiee pyKoBOJICTBO MO 3KCIUTyaTallMd NPEIHA3HAYECHO /I O3HAKOMIIEHHS C
KOHCTPYKIMEH M TEXHUYECKUMHU XAPAKTEPUCTUKAMH, a TAKKE COJIEPKHUT CBEACHHS I10
TPAHCIIOPTUPOBAHUIO, XPAHEHHWIO, MOHTaXy M OKCIUIyaTallud TpaHCHOpPMaTOpOB
HanpspkeHus 3azemisieMbix 3HOJIIT-OK.

B nononHeHue k HacTosIIEMY PYKOBOJACTBY IO 3KCIUTYaTallUK CIAEAYET MOJIb30BaThCS
nacrioptom Ha Tpanchopmarop IK.1.750.001TIC.

1 HazuHauyenue

1.1 Tpauchopmatopst 3HOJIII-OK usroraBnusatorcst B coorBerctBuu ¢ ['OCT 1983
U UMEIOT HE TIOJIHYIO U30JISIUI0 MEXKIY BHICOKOBOJIBTHONW M HU3KOBOJIbTHBIMU OOMOTKAMH.
Tpancpopmaropbl mpenHa3HaueHbl i pabOThl B CHUCTEMax »dJIEKTPOCHAOXKEHHUS C
V30JIMPOBAHHOW HEUTPAJIbI0, a4 TAKKE C HEUTPAJIbI0 3a3€MIIEHHOM 4Yepe3 yroracsiiuii
peakTop WM PE3UCTOpP, B IEMAX H3MEPEHUs, 3allUThl, ABTOMATHUKHU YyIpPaBJICHUS,
CUTHAJIM3AIMH ITIepeMeHHOTO Toka yacToToi 50 u 60 I'1i, HOMHMHANBHBIM HAMPSKECHUEM OT
3 o 35 kB Ha 3JeKTpUYECKUX CTAaHLHMAX BCEX BUJIOB, BKJIIOYAsl aTOMHBIE 3JIEKTPOCTAHIIUU
U BBICOKOBOJIbTHBIE JIMHUHU, @ TAaK K€ JUIS MOCTABOK Ha 3KcnopT. OCHOBHON (QyHKUUEN
TpaHcopMaTopa SBISETCS INepeAadya CUrHajga M3MEpUTEIbHOM HMH(poOpManuu npudopam
y4deTa, KOHTPOJIs, 3allUThl 1 aBTOMATHKH, a TaK e MpudopaM AJid U3MEpPEHUs MoKa3aTesen
kadecTtBa sJekTpuueckod sHepruu (ITKD) Ha 00BEKTaX 3JIEKTPOIHEPTreTUKH BKIIFOYAS
aTOMHBIE  BJeKTpocTaHuMH. Jlomyckaercs SKcrulyaTauusi TpaHcdopmaropa BHE
rapaHTUPOBAHHOI'O Kjacca TOYHOCTH, MPU HArpy3Ke, HE MPEBBIIAIONICH NPEAEIbHYIO
MOIIHOCTh. TpaHcopmaTopbl HANpsHKEHUS PACCUMTAHBI HAa IMUPOKOE IMPUMEHEHUE B
NyHKTaX KOMMEPUYECKOTO Y4YeTa W paclpelleUTENbHbIX YCTPOMCTBAX BHYTPEHHEW U
Hapy»XHOW YCTAaHOBKH DJIEKTPOCTAHLIUU U ITOACTAHIIUH.

Tparcpopmaropsl MOTYT OBITh HW3TOTOBJICHBI C TOBBIIICHHBIMH TPEOOBAHUSIMU
YCTOMYMBOCTU K MEperpy3kamM MO HANPSKEHUIO M TOKY MNPH MOSIBICHUU OAHO(A3HBIX
3aMBIKaHHMSIX Ha 3EMJII0 M [epeMexaroumencss Ayrd, a TakkKe K BO3HHUKHOBEHUIO
(deppope30oHaHCHBIX  sBJIEHMA.  JlaHHBIH = BapuaHT  HUCIOJHEHHS  OTpAXaeTcs
JOTOJHUTENBHON OykBOM «B» mociie uudpel ycaoBHOro 0003HauY€HUsT KOHCTPYKTUBHOTO
BapuaHTa ucronHeHus Tpanchopmaropa (mpumep: 3HOJITI-DK-24 M7B). 'abaputHbie
pa3Mephbl, yCTAaHOBOUYHBIE U MPUCOEAMHUTENbHBIE Pa3Mephl TPaHCHOPMATOPOB MPHU JaHHOM
UCIIOJIHEHUU He u3MeHstoTca. [Ipu o0beauHeHn Takux TpaHcopMaTopoB B TpexdaszHbie
TPYIIbI, TOAKIIOUCHHUS JIOMOJHUTEIBHBIX AHTUPE30HAHCHBIX YCTPOWCTB (PE3UCTOPHI,
KaTYIIKA WHIYKTUBHOCTH U T.I1.) B «Pa30MKHYTHIA TPEYTOJIbHUK» HE TpeOyeTcs.

Hnst OAO «PX]I» obnacTeio MpUMEHEHHUs TPaHCPOPMATOPOB SIBIISIOTCS TATOBBIC
MOJICTAaHIIUM, TpaHCHOPMATOPHBIE TOJCTAHIIUM M JIMHEWHBIE YCTPOWCTBA TITOBOTO
AIIEKTPOCHAOKEHUS HKEJIE3HBIX JOPOT.

1.2 TparcopMaTopbl M3rOTABIMBACTCS B KIUMATHYECKOM HCHOJHEHUU «Y»,
«YXJI» mmu «T», xareropun pasmemenus 2; 2.1; 3 unu 3.1 mo 'OCT 15150 u T'OCT
15543.1 u npegHa3zHayeHsbl 151 paOOTHI B CAEAYIOMIMX YCIOBUSX:

1.2.1 HomunanbHble 3HaueHusa kiaumatudeckux ¢akropoB no ['OCT 15543.1 u
I'OCT 15150. Temneparypa OKpY’KaroLIEro BO3AyXa ISl KIIMMATAYECKOIO MCIIOJHECHUS
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«Y» n «YXJI» - pabouas: ot -60°C ngo +40°C, npenenpHas ot -70 °C mo +45°C; mns
ucrnonHeHus «T» - padogas: ot -10°C no +55 °C, npeaenpHas: ot -10 °C mo +60 °C.

1.2.2 Tpanchopmaropbl KINMAaTHYECKOTO HCHOTHEHUS «Y» MOTYT HAAEKHO
pabotatsh B ycnoBusax «Y XJI», a ucnonnenus «T» - B ycnoBusax «TC» u « TB»;

1.2.3 Oxpyxaromasi cpeia HeB3phIBOOTIACHASI, HE CO/IEPIKAIas bLIIU, arPECCUBHBIX
ra3oB M MapoB B KOHUEHTPALMIX, PA3PYILIAIOIINUX METAIIBI U JIEKTPUUECKYIO U30JISLIHUIO,
atmocdepa tumna Il mo 'OCT 15150;

1.2.4 Pabouee moy0OKEHHE B IPOCTPAHCTBE — JIFOOOE.

1.3 Ilo ycTOWYMBOCTH K BO3JECUCTBUI0 MEXaHMYECKUX (DaKTOPOB BHELIHEH Cpenbl
TpaHc(hOpPMATOPBI HATIPSKEHUSI COOTBETCTBYIOT IPYIIIE MEXaHUYECKOTO UCIIOHEHUS — M5
no 'OCT 17516.1-90.

1.4 TpanchopmaTopsl HAPSKCHUS CEMCMOCTOMKHU pu BO3/CHCTBUU
3eMIICTPSICEHUI MHTEHCUBHOCTHIO HE Oosee 9 6amioB mo MSK-64 npu ypoBHE YCTaHOBKH
HaJ HyJIEBOI 0TMeTKoM He Oomee 70 M.

1.5 Tpauchopmaropbl HampsDKEHUS YIOBJIETBOPSIIOT HOPMaM HHAYCTPHAIBHBIX
pagnonomex, ycraHoBieHHbIXx ['OCT P51318.11-99. TpancopmaTopsl HampspKEHUS
COOTBETCTBYIOT TpEOOBAHMSIM YCTOMYMBOCTH K BJIEKTPOMArHUTHBIM [OMEXaM IpuU
BO3JCHCTBHH MarHuTHOTO 1o poMblieHHON yacToTel (I'OCT P50648-94), ans rpynn
ucnonnenus 1V o 'OCT P 50746-2000.

1.6 Konctpykuusa TtpancopmaTopoB B3pbeiBO- M TmoxkapobesomacHa no ['OCT
12.1.004.

2 Texuuuyeckue JaHHBbIE

2.1 OCHOBHBIC U JOTIOJIHUTEIIBHBIC METPOJIOTHYECKHUE U TEXHUYECKUE XapaKTECPUCTUKH
TH 3HOJI-OK npuBenens! B Tabnuie 1, Tadmuie 2 u [punoxenun XK.
Ta6mmma 1 - OCHOBHBIE METPOJIOTHYECKUE U TEXHUUECKUE XapaKTEPHUCTUKU

HanmeHnoBaHue XapaKTepUCTUKHU 3HaueHue™
Knacc nanpspxkenus, kB ot 3 o 35
Haubonbiee pabouee HanpskeHue, kB ot 3,6 1o 40,5

HomuHansHOE HanpspKeHHE EpBUYHON 00MOTKH, B

[Tpunoxenue XK

HoMuHAEHOE HATIPSKEHHE BTOPHUHOM 06MoTKHY, B

ot 100/3 mo 800

KJ1acchl TOYHOCTH BTOPUYHBIX 0OMOTOK?) 1O
I'OCT 1983-2015

0,2; 0,5; 1,0; 3,0; 3P; 6P

HomuHansHast MOIIIHOCTh BTOPUYHOM 06MOTKH3), B-A

ot 1,25 mo 300

[IpenenpHas MOIIHOCTH (BHE KJIacca TOYHOCTH), B*A

160; 250; 400; 630

- C TpCM BTOPpUYIHBIMU 00OMOTKaMuU
- C YCTBIPbMS BTOPHUYHBIMU 00OMOTKaMU

Homunansuas gactora, Il 50 mnm 60
['pynmna coenvHeHust 0OMOTOK:

- C OJIHOU BTOPHYHOM 0OMOTKOM 1/1-0

- C IByMS1 BTOPHYHBIMH OOMOTKaMH 1/1/1-0-0

1/1/1/1-0-0-0
1/1/1/1/1-0-0-0-0

D23 B tom umcine JUIS OCHOBHOM W JIOTIOJTHUTEIBHOM BTOPUYHBIX OOMOTOK.

* Tlo sxenaHuIO 3dKa34nKa, MOT'YT IOCTAaBJISITbCAH TpaHC(l)OpMaTOpLI HAIMpsHKCHUA ¢ TCXHUYCCKUMU

napamMeTpamMmu, OTINYAIONIUMUCA OT IPUBCACHHDBIX.
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Tabnuna 2 — JlonmoaTHUTENbHBIE METPOJIOTUYECKUE U TEXHUYECKUE XapaKTEePUCTUKHI

HaumeHoBaHME XapaKTePUCTHKH 3HaueHue
OcHoBHas yactota, I'1g 50
JlnanazoH oTkiIoHEeHHS 9acToThl (Af) , 'l 45...55

Jlnamazon MacmTabHOro npeoOpa3zoBaHus OTKJIOHEHHUS
HOMHUHAJILHOTO HaNpsiKeHUsI, % OT Usnom

Jlnama3oHn MacmTabHOro nMpeoOpa3zoBaHus OTPULIATEITIHHOTO
r3MeHeHus HanpsikeHust, % oT Usowm

Jlnama3on MacmTabHOTo MPeoOpa30BaHMUSI MTOJOKHUTEIHLHOTO
3MEHEeHUs HanpsbkeHus, % oT Usowm

Kitace Tounoctn 0,2 0,5 1,0 3,0
[Ipenenbl OTHOCUTENBHOM MOrpemHoCcTH K03 duineHTa
MacuITabHOTO MPeoOpa30BaHuUs MPU OTKIOHCHUH
HOMHUHAJILHOTO HAIPSKCHHSI HA OCHOBHOM 4acToTe

(Oku nom), %, HE OOJICE

[Ipenenbl OTHOCUTENBHOM MOTrpemHoCcTH K03 duiinenTa
MacIITabHOro MpeoOpa3zoBaHusl MPU OTPHUIIATETLHOM

80 < Uuon < 120

0,1<U <80

120 < Ug) < 200

+0,2 +0,5 + 1,0 +3,0

+0,5 +1,0 +2,0 +6,0

M3MEHCHHWH HANPsHKEHUs Ha OCHOBHOM dacTote (Oku(-)), %,
He Oonee

[Ipenenbl OTHOCUTENBHOM HOTrpenIHoCTH K03 dumenrta
MacmTabHOro MPeoOPa30BAHMSI PHU TOJIOKUTEIIEHOM

. +0,3 +0,75 +1,5 +4.5
W3MCHEHUH HANPSDKCHUST Ha OCHOBHOM YacToTe (Sku(+)), %0,

He Ooiee

HomunanbHble 3HaueHUs KO3QPUIMEeHTa MacIITaOHOTO

N 30...350
npeoOpa30BaHuUs HAPSHKEHHS HA OCHOBHOM 9acTOTe (Ku nowm)

JlnanasoH npeoOpazoBanus KO3PHUIIMEHTOB
rapMOHUYECKHUX COCTABIISIOLINX HAIPSKEHNST OCHOBHOM or 0,1 1o 15,0
yacToThl Kum), B % OT Unom

Homep npeobpa3zyeMbIX TapMOHUUECKUX COCTABIISIONIIUX
HaIpsDKEHUs: OCHOBHOM 4acToThl (N)

[Ipenensl JOIMyCKaeMOM MOTPEITHOCTH MPEOOPa30BAHHSI
rapMOHUYECKHUX COCTABIISIOMINX HANPSHKEHUSI OCHOBHOM
4acToThl, %, HE Oosiee

2...50

+ ( |8Ku HOM |+ 0,001- Ku HOM'n)

3 ¥YcrpoiicTBo

3.1 Tpanchopmarop BBHITIOJIHEH B BHAE OMOPHOM KOHCTpyKIuu. OOmmii BuI
Tpanchopmaropa npuBereH B npuioxkenuun b. Kopmyc Ttpancdopmartopa BhINOTHEH U3
KOMIIAyH/1a, KOTOPBI OJHOBPEMEHHO SIBJISIETCA TJIaBHOM H30JALMENd M 00ecrneuynBaeT
3amuUTy OOMOTOK OT MEXaHUYECKUX M KIMMATHICCKUX BO3JICHCTBUN.

3.2 TpanchopMaTop BEITIOITHEH C HEIOJTHON H30JISAIHMEH 3a3eMJIIEMOr0 BBIBOJA «X)»
NEePBUYHON OOMOTKHU, KOTOPBIM pacloiOkKEH B HIDKHEH YacTH TpaHchopmaTopa.

3.3 O6MoTKM TpaHchopMaTOpa paclooKEHbl HA MArHUTOIIPOBO/I€ KOHIIEHTPHUYECKH.
BuyTtpu pacnonoxxeHbl BTOpUYHBIE OOMOTKH, TMOBEPX KOTOPHIX HAaMOTaHa MEpBUYHAs
oOmoTka. [loBepx mepBUYHON OOMOTKH YJOXKEH 3KpaH M3 (OIBIU, COCAMHEHHBIA C
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BBICOKOBOJIFTHBIM BBIBOJIOM TEPBUYHOM OOMOTKH. OJKpaH CIYKUAT JUISl TIOBBIIIICHUS
UMITYJIbCHOW MTPOYHOCTHU TpaHC(hopMaTopa.

3.4 BbICOKOBOJBTHBIA BBIBOJ MEPBUYHONW OOMOTKH TpaHC(hopMaTOopa BBIIIOJIHEH CO
BCTPOCHHBIM  3aIUTHBIM  MPEIOXPAHUTEIbHBIM  ycTpoWcTBOM. Iloakmrouenue K
BBICOKOBOJIFTHOMY BBIBOJY IPOU3BOAMTCS K Taiike ¢ pe3p0oil M12. MoOMEHT 3aTshKKu -
17£2H*Mm.

3.5 3ammTHOE NPENOXpPaHUTEIBHOE YCTPONCTBO TpaHC(HOPMATOPOB HAIPSIKEHUS
3HOJIII-OK BbiNoNHEHO B BUAE pa300pHOM KOHCTPYKLMH C TUIaBKOM BcTaBkoil SIBA
187000 500 MA s TpanchopMaTopoB kiiacca HampspkeHus 4o 10 kB BximounTtenbHo. 1o
KEJAHUIO 3aKa34MKa MOYKET KOMIUIEKTOBAThCA IUIABKOW BCTAaBKOM, MPEICTaBIISIIOLIEH
coboit metaioamdnekTpudeckuii pesuctop C2-33-H momrnocTsio paccesinus 0,25BT.

Tpanchopmarops! kiacca Hanpskenus 15, 20, 24 u 35 kB koMmuiekTyroTcs miaBKoi
BcraBkoil SIBA HHZ3044111.0,6. Amniep-ceKyHIHbIE XapaKTePUCTUKU TUIABKUX BCTABOK
3alIUTHBIX MPEJOXPAHUTEIIbHBIX YCTPOWCTB MPUBEACHBI B MPUIOKEHUU A K JTaHHOMY
PYKOBOJACTBY.  YCTaHOBKa  3allMTHOTO  MPEJOXPAHUTEIBHOIO  YCTpOWCTBA  JUIS
tpanchopmaropoB 10 10 kB, nmokazana B npunoxeHusix B u I'. MoMeHT 3aTsKKH BUHTA
MI10 — 3542 H*m.

3.6 DnexkTpomMarHuTHas dYacTh TpaHcpopmaTopa HEPEMOHTHpYeMas. 3alUTHOE
MpeAOXpaHUTENIbHOE  yCTPOMCTBO  TpaHchopmaTtopa —  pemoHTuUpyemoe. Ilocre
cpabaTbIBaHUS MOAJEKUT Nepe3apsaake. MOMEHT 3aTsKKU KpenekHOM railku M36 - 17+£2
H*wm.

3.7 BBIBOJIBI BTOPUYHBIX OOMOTOK W 3a3€MJIIEMbIA BBIBOJI TMEPBUYHOW OOMOTKHU
BBITIOJIHEHBI B BHJE KOHTAKTOB C pe3b0oii M6, M YKOMIUIEKTOBaHBI BHUHTAMU C
aHTUKOppo3uoHHbIM MokpbiTHeM 019 mo I'OCT1491-80. KauectBOo aHTHKOPPO3UITHOTO
nokpeitusi  coorBercreyer ['OCT 9307, T'OCT P 51163, T'OCT P S5I1177.
AHTUKOPPO3UMHOE MOKPBITUE PACCUYMTAHO HA BECh CPOK 3Kcruryarauumu. Ha uznenus us
METAJJIOB, HE MOJIBEPKEHHBIX KOPPO3HH, 3aIIUTHOE NOKPHITHE HE HAHOCUTHCSI.

3.8 Bo3MoxHO mimoMOupoBaHWE OOMOTOK M3MEPEHUs I KOMMEPUYECKOTo ydera C
NOMOIIBIO 3AIIMTHBIX MIACTUKOBBIX KPBILIEK U MJIOMOMPOBOYHBIX BUHTOB MS.

3.9 Ha TopueBoii TOBEpXHOCTH TpaHC(HOpPMATOpa pPACIONOKEHA IACIIOPTHAS
TabJIMYKa, C YKa3aHUEM TEXHUYECKHUX AaHHBIX TpaHcpopMaTopa.

3.10 Ha ocHoBaHuu KOpmyca pacnoyIOkKeHbl 4YeThlpe BTYJIKM MI12 kperneHus
TpaHchopmaropa. BTynku UMEIOT aHTUKOPPO3UOHHOE MOKphITHE LI6XD.

4 Pa3menieHue 1 MOHTAXK

4.1 Ilepen  BBHINOJIHEHHMEM  MOHTaXXa HEOOXOJMMO  IPOU3BECTH  OCMOTP
TpaHcopmaTropa Ha OTCYTCTBHE NOBPEXKICHUI.

4.2 Tlepen MOHTa)XOM NPOTEPETh TpaHCHOPMATOP OT BO3MOXKHBIX 3arps3HEHUM, C
ITOMOIIIBIO CYXOHW BETOIIH, HE OCTABIISIFOIIEH BOPCa.

4.3 TpancdopmaTopsl yCTaHOBUTH Ha OTMIOPHBIE KOHCTPYKIUH B ssueiikax KPY (KCO).
MecTo nnsi yCTaHOBKH JOJDKHO OOecreumBaTh YAOOHBIA JOCTYN K KJI€MMaMm BBIBOJIOB
BTOPUYHBIX OOMOTOK.

4.4 TlpoBona, MPUCOEINHAEMbIE K BTOPUYHBIM OOMOTKaM, JIOJKHO OBITh CHAOMXEHBI
HAKOHEYHUKAMH WJIM CBEPHYTHI B KOJIBIIO MOJA BUHT M5 u oOciyxkeHbl. MakcumanbHOE
ceueHue IPOBOJIOB — He Oosee 4 MM,
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4.5 TlogBectu kKabenb K BHIBOJAM BTOPUYHBIX OOMOTOK M MPOU3BECTH HEOOXOAMMbIC
ANEKTPUUECKUE COEIUHEHUS, IPEBAPUTEIBHO OUYNCTUB BCE KOHTAKTHBIE TTIOBEPXHOCTH OT
3arpsI3HEHUN.

4.6 Cxema MOHTa)ka MPEJOXPAHUTEIHHOTO yCTPOWCTBA B Ipuiiokenue B u I

4.7 HaumeHblIMe AOMYCTUMBIE PACCTOSHMS MEXKAY KOPIyCaMH TpaHCHOpMaToOpoB
HANpsDKEHUS M 3a3eMJIIEMbIMU YacTIMH TokorpoBoja, mkada KPY, kamepsr KCO unu
npyroro ycrpoictBa 3PY, a Takke HaMMEHbIIEE PACCTOSTHUE MEXKIY YCTaHOBICHHBIMU
psAaoM TpaHchopMaTopaMu HaNpsKEHUs (PacCTOSTHUE B CBETY) JOJKHBI OBITh:

— ISt TpaHchOpMaATOPOB HANPsDKEHUS 10 6 KB — 25 mwm;

- it TpancopmaTopoB HanpspkeHus 10 10 kB — 40 mwm;

- Uit TpaHcopMaTopoB HanpspKeHus 10 24 kB — 55 mv;

4.8 Kopmyc TtpaHcopmaTopa 3azemisieTcss uepe3 BTYJIKY MI12 ¢ MapKUpOBKOM
«3eMJIs» Ha OMOPHOM MOBEPXHOCTU TpaHchopmaTopa. MecTo 3a3eMiIeHHUs] JOJKHO OBITh
OUYHMIIEHO OT P>KaBUMHBI U JIJAKOKPACOYHBIX TOKPBITUH.

Buumanue! 3anpemaerca mnogkaK4YaTh TpaHchopMaTop HampsikeHus — 0e3
3a3eMJIeHUS BBIBOJOB 00MOTOK ¢ MAPKHPOBKOM «X».

3anpemaercsi HCHOJb30BAHHME IMPeIOXPAHUTENEl B LeNH BbICOKOBOJIbTHOM
00MOTKM ¢ BeJIMYUHOI TOKA cpadaTbiBaHus 0oJiee 0,6 A.

4.9 Jlng 3amuThl OCHOBHBIX BTOPUYHBIX OOMOTOK PEKOMEHIYETCS MPUMEHSThH
Tpex(dazubie aBTOMaTHdeckue BhIKIIOYaTeNd 1,6A X 3,5 liow wmm 2,5A x 3,5 luom C
AJIEKTPOMArHUTHBIMU PACLENUTEISIMU (0€3 TeTIOBBIX).

4.10 Ipu 3a3eMIeHIN BTOPUYHBIX 0OMOTOK TpeX TpaHCPOPMATOPOB, COETUHEHHBIX B
«3BE3/1y», JUJISl UCIOJb30BaHUs UX B YCTPOMCTBAX yuyeTa WM 3alIMThl, CXEMa 3a3€MJICHUS
JoJKHA OBITh OJIMHAKoBa (B 000MX ciydasx 3azemisiercs aubo ¢asza B, nubo HyneBoit
IPOBOJ).

4.11 B cxeme «pa30MKHYTOT'O TPEYTOJIbHUKA» 3a3€MIISIETCS] TOJIBKO OJIUH BBIBOJ ;-X
OJIHOM U3 TPEeX 0OMOTOK.

4.12 Tlepen BBOJOM B IKCILTyaTalMio TPAHCHOPMATOPHI TOJKHBI OBITh UCTIBITAHBI TIO
1. 7.3 HACTOSIIETO PYKOBOJICTBA.

4.13 Ilepen BriIOYeHHEM TpaHCHOPMATOPOB HEOOXOAMMO YJIOCTOBEPUTHCS B
OTCYTCTBUHM KOPOTKHX 3aMbIKAHUN BO BTOPUYHBIX LIEMSIX U MPOBEPUTH aBTOMATHYECKUE
BBIKJIIOYATENH, €CJIM OHU YCTaHOBJIEHBI.

4.14 Bxmrouenue TpanchopmaropoB 3HOJIII-OK ocymecTBisercs mogaveil moJHOTo
pabouero HampsDKEHHS JIEHCTBHEM COOTBETCTBYIOIICH KOMMYTAIIMOHHOM ammapaTyphl.
[Tocne BkiItOYEHUST HEOOXOAUMO MPOU3BECTH U3MEPEHUE BEIMUYMHBI TOKOB B OCHOBHBIX U
JOTIOJTHUTENbHBIX BTOPUYHBIX OOMOTKaX, BEIMYMUH (Da3HBIX U JIMHEWHBIX HANpPSKEHUN U
HanpsDKeHUs HeballaHca Ha BBIBOJAX OOMOTOK «PAa30MKHYTOTO TPEYTOJIbHUKAY.

5 MapkupoBKa

5.1 Tpancopmaropbl UMEIOT MACMOPTHBIE TabMW4KH, BhIodHeHHbIE 10 ['OCT
1983.

5.2 BrICOKOBOIBTHBIN BBIBOJ] IEPBUYHON OOMOTKH MPOMAPKUPOBAH «A.

5.3 3a3emiiieMblil BBIBOJ IEPBUYHON OOMOTKH MPOMAPKUPOBAH «X).
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5.4 BriBOaBI TPOMapKUPOBaHBI:

- y Tpa"chopmaTopa ¢ IByMsl BTOPUIYHBIMU OOMOTKAaMH — OCHOBHOM BTOPHUYHOM
OOMOTKH y4€Ta «a», «X»; 00MOTKUA KOHTPOJISI U3OJSALMH «az», «Xx»;

- y TpancopmaTopa ¢ TpemMsi BTOPUIHBIMA OOMOTKaMHU — OCHOBHOW BTOPUYHOM
oOMoTkH yuéra «al», «x1»; MOMOJHUTEIHLHOW BTOPUYHOM OOMOTKH — «az2», «X2»;
OOMOTKH KOHTPOJISI U3OJSLHUH — «ap», «Xp);

- y TpaHcopmaTopa C YETHIPbMS BTOPUYHBIMH OOMOTKaMH — OCHOBHOM
BTOPUYHON OOMOTKH yuéTa «al», «X1»; JOMOJHUTEIbHBIX BTOPUYHBIX OOMOTOK — «a2y,
«X2» 1 «ady», «x3»; 0OMOTKHU KOHTPOJISI M30JSAIUU — «ap), «Xp».

5.5 MapkupoBka TpaHCPOPMATOPOB BBIMOJHEHA METOJOM, OO0ECIeUNBAIOIIUM
JIOJITOBEYHOCTb U CTOMKOCTH K aTMOC(EPHBIM BO3/ICHCTBHUSM.

5.6 MapkupoBka TpaHcnoptHoi Tapel — mno ['OCT 14192-96 naHeceHa
HETIOCPEICTBEHHO Ha Tapy.

6 Mepbl 6e30macHOCTH

6.1 Ilpum MoOHTaxe W H3KCIUTyaTallK TPaHC(HOPMATOPOB JOJKHBI COONIOAATHCA
TpeboBaHMs cienyomux npasui: «IIpaBuna ycTpoiicTBa 31eKTpOycTaHOBOKY, «IIpaBuia
TEXHUYECKOM 3KCIUIyaTallMu 3JIEKTPOYCTAaHOBOK noTpedurenei», «lIpaBuna mo oxpane
Tpylla TMpU BKCIUTyaTallud dJIEKTPOYCTAHOBOK», «OO0bEM M HOPMBI HCIBITAaHUN
anekTpoodopynoBanus» PJ] 34.45-51.300-97.

6.2 I[Ipy  nOpoBeneHMM  UCHBITAHUW U U3MEPEHUM  PYKOBOICTBOBATHCS
tpeboBanusimu 6e3omnacHoctu o ['OCT 8.216 u T'OCT 12.3.019.

6.3 [Ipu mnpoBeneHMH MOTPY30YHO-PA3TPY30YHBIX PAOOT PYKOBOJCTBOBATHCS
tpeboBanusimu ['OCT 12.3.009.

6.4 TpancopmMaTopsl MPOILITN UCTIBITAHUE DIEKTPUIECKON TPOYHOCTH OCHOBHOM
n3ossiuuu cornacHo 'OCT 1983 u I'OCT 1516.3.

6.5 [Tpu MoHTa)kEe HEOOXOIUMO OOS3aTEIIBHO BBITIOJIHUTH 3AIUTHOE 3a3EMJICHUE
TpaHChOPMATOPOB.

7 Texnuueckoe 00CTy:KUBaHUE

7.1 [Tpu TexHuueckom oOCIyKUBaHUU TpaHC(hopMaTopa HEOOXOUMO COOTIOIATh
«IIpaBuia TEXHUYECKOW IKCIUTyaTaIlH 3JIEKTPOYCTAaHOBOK MoTpebureneit», «lIpaBuna mo
OXpaHe TpyJa MPH IKCIUTyaTaIlMH JIEKTPOYCTAHOBOK.

7.2  TexHmueckoe 0OCITyXHBaHHE MPOBOIUTCS MEPEa BBOJOM B IKCILTyaTalld0 U
Janee B CPOKHM, NPEIyCMOTPEHHbIE Ui YCTaHOBKH, B KOTOPYK BCTpauBaeTCs
Tpanchopmarop.

7.3 Texuuueckoe oOCTyKMBaHUE TIPOBOJUTCS B CIEAYIONIEM 00bEeMeE:

7.3.1 ouuctka TpanchopmaTopa OT MBUTH U TPSI3H;

7.3.2 BHEWHUN 0OCMOTP TpaHCHOpPMATOPa HA OTCYTCTBHE MOBPEIKICHHIA,

7.3.3 TmpoBepKa HaIC)KHOCTH KOHTAKTHBIX COSAMHEHUM;

7.3.4 ucmBITaHHUA B COOTBETCTBUHU C yCTaHOBJICHHBIMU HOpMamu  PJI 34.45-51.300-
97 u CTO 34.01-23.1-001-2017 ¢ yyeTom 1ONOJHUTEIBHBIX YKa3aHU HacToAmux PJ;

8
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BAXHO: wusmepenne coOnpoTUBICHUS OOMOTOK TIOCTOSSHHOMY TOKY JOJKHO
IPOM3BOJMUTBCS C ydeToM TpeOoBaHUsA Tiepecuera K TeMmIepaType HCIbITaHUN
uzroroBuress. [loaknrodeHne BBIBOJIOB U3MEPUTEIBLHOTO MPHUOOpPA OCYIIECTBIATH YEPE3
BKpYUY€HHbIE 00Tl M6 BTOPUYHBIX BBIBOJIOB;

7.3.5 VYkazanus © PpPEKOMCHAAMM TI0 METOJaM TIPOBEJACHUS HWCIBITAHUN
TpaHC(HOPMATOPOB U OLEHKE UX PE3YJIbTATOB:

- U3MEPEHUE COMPOTUBIICHUS U30JISAIIUU IEPBUYHON OOMOTKH, MPOU3BOIUTCS
meraommeTpoM Ha 2500 B. Conportupnenue g0KHO ObITh HE MeHee 300 MOw;

- U3MEPEHHE COMPOTUBIICHUS U30JISIIUA BTOPUYHBIX OOMOTOK, MPOU3BOAUTCS
meraommetrpoM Ha 1000 B. ConpoTtuBienue 10kHO ObITh HE MeHee 50 MOw;

- U3MEPEHHE TOKA XOJIOCTOr0 X0/1a MPOU3BOJUTCS CO CTOPOHBI OCHOBHOM
BTOPUYHON OOMOTKM C MOMOIIBIO aMIiepMerpa U BoJbTMETpa. BriBoa «X» mepBUYHON
0OMOTKH JTOJKEH OBITh 3a3eMJICH !

- UCTIBITAaHKE DJIEKTPUYECKON MPOUYHOCTH U30siiuu 0o0MoTku BH nipousBoaurcs
WHIYKTUPOBAHHBIM HAMPSKEHUEM TOBBIINIEHHOM 9acToThI. [Ipu oTcyTcTBUM Y mOTpebuTens
yucToyHuka HanpspkeHus yactotor 100 —400 ['n momyckaeTcss HCHBITHIBATH AIEKTPUYECKYIO
IPOYHOCTh  HW3OJISIMMA  TEPBHYHONH OOMOTKM TIOBBIINICHHBIM  Hampspkerwmem 1,9
HOMUHAJIBHOTO npu 4actore S50 I', TpuioKeHHOMY K BBIBOAY «A» OT IOCTOPOHHETO
HMCTOYHUKA B TCUCHUHU | MUHYTHI. BTopruHbIe OOMOTKH TIPU 3TOM OCTAIOTCS Pa30OMKHYTHI.
BriBog «X» nmepBUYHOM OOMOTKH, @ TaKKe BBIBOJABI «X» («X1» U «X2»), «X1» BTOPUYHBIX
0OMOTOK M 3HAKOM «3a3€MJICHHE) JIOJKHBI ObITh 3a3€MJICHBI, CXeMa UCIIBITaHUs IPUBEICHA
B MPUJIOKEHUU /.

- HCTIBITAHUE DJIEKTPUUECKON MPOYHOCTH U3OJISIIUU BTOPUYHBIX 0OMOTOK
npou3BoaUTCs HamnpspkeHueM 3 kB wactoroit 50 'y B Teuenuu 1 muH;

7.4 TloBepky TpancdopmatopoB npousBoasT B coorBerctBun ¢ 'OCT 8.216 I'CU
«TpanchopmaTopsl HanpspKeHHs. MeTouKa MOBEPKH.». MeXoBEpOUHBI HHTEpBAT — 16
JIeT.

8 YnakoBka, TPAaHCIOPTHPOBAaHUE, XPAHEHUE U YTUJIN3AIUS

8.1 KoncepBauus n ynakoBka n0xHbl cootBeTcTBOoBaTh I'OCT 23216. Mcnionnenue
1o npoyHocTH - C, 1o 3amuTe OT Bo3AecTBUs KaumaTuueckux (aktopoB KVY1. Bapuant
BHyTpeHHe#l ymakoBku BVY-11b-2, tapa tunma mommon 21104 T'OCT 33757. YmakoBka
MapKkHpoBaHa 3HakoM «Xpymnkoe. OctopoxHo», «bepeub oT Biaaru», «Bepx» nmo 'OCT
14192.

8.2 TpancnoptupoBanue TpaHcHOpPMATOPOB BO3MOKHO JTHOOBIM 3aKPHITHIM BUJIOM
TpaHCIIOpPTa B YCJIOBUSX TpaHcrnoptupoBanus 1o rpynne K cormacho ['OCT 23216.
JlommyckaeTcsi TpaHCIIOPTUPOBaHUE TpaHC(HOPMATOpPOB O€3 yMakOBKM B KOHTEHHEpax, a
TaKXX€ B 3aKpBITBIX AaBTOMAILMHAX, NMPU 3TOM TpaHCPOPMATOPHI JTOJIKHBI OBITH KECTKO
3aKPETUIEHBI B MECTE YITAKOBKH.

8.3  VYcnoBus TpaHCIOPTUPOBAHHS TPAHCPOPMATOPOB B YACTH BO3JACHCTBUS
KIMMaTHYeCKux (PakTopoB — mo rpymmne yciaoBuid xpaneHus 5 wiu 6 TOCT 15150 s
vcnojHenusa Y, YXJI wian T cooTBETCTBEHHO.

Jlonyckaercst npon3BOAUTE TPAHCIIOPTUPOBAHUE IO TPYNIE YCIOBUM XPaHEHUS 8 WU
9 T'OCT 15150, npu yciioBUM yKa3aHUsI JaHHOTO TpeOOBaHUsS B 3asBKE M KOHTPAKTE HA
IIOCTaBKYy.
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8.4  VYcnoBus xpaHeHus TpaHC(GOPMATOPOB IO TPYIIE YCIOBUH XpaHEHUS
«50XK4» nm «60XK2» mo 'OCT 15150. Ilpu xpanenun TpanchopmMaTopoB 0e3 yIaKkoBKU
JOJKHBI OBITh IPUHSTHI MEPBI POTUB BO3MOXHBIX MOBPEXKICHUIA.

8.5  [lng mogpéma m mepeMenieHHs] MCTONb30BaTh TEKCTUJIbHBIE CTpombl Cxema
CTPOIIOBKH COIJIACHO NpHIIOKeHUIO E.

8.6 Cpok xpaHeHus TpancopMatopoB 6€3 mepeKoHcepBaluu 3 rojia. XpaHeHHue u
CKJIQJUPOBAHUE TPAHCHOPMATOPOB MOXKET MPOU3BOJUTHCA B MOMEIICHUAX WIA O]
HaBecOM. XpaHEHHE W CKJIAJAUPOBAHHUE TPAHCPOPMATOPOB MOXKET MPOUZBOJUTHCA B
ynakoBke win 0e3 Hee. Ilpu xpaneHuu TpancpopMaropoB 0e3 YMaKOBKU JTOJKHBI ObITh
IPUHATHI MEPBI NPOTHUB BO3MOKHBIX TTOBPEXKICHUIN

8.7 YTunuzanus NpoBOAUTCA MO UCTEYCHHIO CPOKa CIIyKObl TpaHcpopmaropa,
aubo BbIXOJa ero u3 crpos. [ns storo kopmyc TpaHcopmaTopa HAI0 PacKOIOTh,
coOioasi COOTBETCTBYIOIIME MeEphl OE30MacHOCTH, OCBOOOAUTH OT KOMIAayHAa
KOMIUIEKTYIOIME U3JIETUS U3 YEPHOIO U LIBETHOI'O METAJIJIOB.

Ockonkn komnayHzaa caath Ha noiurod ThO. JIoM 4epHOro M LBETHOTO METAJIOB
cAaTh Ha MPEAIPUITHS BTOPMETA.

8.8 Hanmuwne mBeTHOro MeTaiia, €ro BUA M BeCc B TpaHChOpMaTopax HaMpsLKEHUS
3HOJIII-OK yka3aH B macnopTe Ha KaKJI0€ U3IEIHE.

9 ¥YcuaoBHoe 0003HaUeHUEe TPaHchopMaTOpa HANPSKEHUS

[lpumep 3amucu mpu 3akaze W B JOKYMEHTAIlMUM YCIOBHOTO 00O3HAauYEHUs
tpanchopmaropa Hanpspkenus 3HOJII-DK-10 koHCTpyKTHBHOTO HcmoiHeHus M2, Ha
HOMHWHAQJIBHOE HAMPSHKEHUE MEPBUYHON OOMOTKH 10000/\3, HOMHHAIBHOE HANPSIKECHUE
OCHOBHOW BTOPUYHOM OOMOTKM «al-x1» nmis ydera 100/+/3, HoMHHAIBHOE HaNpSIKEHUE
OCHOBHOM BTOPUYHON OOMOTKH «a2-X2» NJis 3allUThI 100/43, HOMHHATBHOE HANPSKEHUE
0OMOTKH «aA-X1» st KoHTpoutst m3oismuu 100/3, Kiracc TOYHOCTH BTOPUYHON OOMOTKH
st yaeta 0,2, oOMoTku jyuist 3ammthl (0,5, KIacC TOYHOCTH BTOPUYHON OOMOTKH IS
KOHTpouts u3onsuuu 3,0, HoMuHaNIbHBIE BTOpUYHbIE Harpy3ku 30BA s knacca 0,2, SOBA
g knacca 0,5 m 200BA g oOmoTkm knacca 3,0, KIIMMaTHYECKOE MCIIOJIHEHUE «Y»,
kareropus pasmertenus 3 nmo ['OCT 15150, yposens uzomsauuu «a» mo ['OCT 1516.3 nns
BHYTPUPOCCUNUCKHUX MOCTABOK:

3HOJII-9K-10 M2-10000/100v3/100v3/100/3-0,2/0,5/3,0-30/50/200 a Y3
TY 3414-010-52889537-08.

10



l

3HOJIII-JOK kiaccoB HanpsiaxeHus 3, 6, 10xB
I'abapuTHbIE pa3Mepbl

Hpuiaoxenue A

XapaKkTepUCTHKH IUIABKOM BCTaBKH 630 mA, npe1oxpaHuTeIbHOI0 YCTPOiicTBa
TpaHc(PhOpMaTOpPa HANIPSKEHUSA

i |
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630 mA 14. - - 30 MuH. - 300 mc. - 20Mc
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I[Ipunoxenne A (npomoskeHue)

AMIep-ceKyH/IHAsl XapaKTePUCTHKA BCTPOECHHOT0 3aIIUTHOT0 MPEI0XPAHUTEIHHOT0
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IIpuioxenne A
(00s13aTesILHOE)

XapakTepUCTHKH IJIABKOH BCTABKH NPeI0XPAHUTEIBHOI0 YCTPOiicTBA
TpaHcopmaropa HaNpsKeHU
3HOJIII-JK kiaccos Hanpsikennst 15-35xkB

I'abapuTHbIe pazmepsl
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Ipuiaoxenue b

I'aGapuTHbI€, ycTAHOBOYHBbIE, IPUCOEAMHHUTEIbHbIE Pa3MepPbl
TpancopmaropoB Hanpsikenus 3HOJII-OK

ucnojHenue M1 (kaacc HanpsikeHus 3, 6, 10 kB). Macca max. 30 kr.
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IIpunoxenne b (mponoskenne)
ucnosHenne M2 (kiacc Hanpsiskenus 3, 6, 10 kB). Macca max. 37 kr.
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punoxenne b (mpogoskeHue)

ucnogaHenne M3 (kiacc Hanpsizkenus 3, 6, 10 kB). Macca max. 42 kr.
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Hpunoxenne b (mpogoskenue)

ucnogHenne M6 (kiacc Hanpsizkenus 3, 6, 10 kB). Macca max. 29 kr.
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IIpunoxenne b (mponoskenne)
ucnoaHenne M7 (kiaacc Hanpsikenus 15, 20, 24 kB). Macca max. 60 kr.
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punoxenne b (mpogoskenue)

ucnoHenne M8 (kiacc Hanpsikenus 15, 20, 24, 35 kB). Macca max. 65 r.
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ucnoaHenne M12 (knacc nanpsizkenue 3, 6, 10 kB). Macca max. 65 kr.
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Hpuaoxenue B

VY cTaHoBKa 3alIUTHOTO MPEAOXPAHUTENIBHOTO YCTPOMUCTBA HA TpaHCHOPMATOP
HaIpsHKEHUS ¢ MpeloXpaHuTeIeM Ha ocHOBe pe3ucropa C2-33-H.

7 654 / 2 3

1. Npedoxparumens b clope.
Z. Npodka.

3. Npyxuna.

L. Mookn M36.

5. Waoda

6. Waowda npyxuHHOA.

| 7. Taoka M12.

1i 8. Wadba10 MOCT11371-78.

9. Buum M10.

ﬂ/ \i \i 10. Kopnuc.

L85

Ydasume npodiky no3.2 us kopnyca no3.10.

Bubepyuyme zauky noa.k.

Ydanumes npedoxpaxuments no3.! bBMecme C npyxukou noa.3.

3aKkpenume KOPNYC HO MpaHCopMamop € noMowen buwma no3.9 u waddu noaB.
Cdopky npouabecmu O oSpamkom nopadke.
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Mpunoxenue I

YcTaHOBKa 3aIUTHOTO MPEAOXPAHUTEIBHOTO YCTPOWCTBA Ha TpaHC(hHOpMaTop
HaIPsDKEHUS C TIpeIoXpaHuTeIeM Ha ocHOBe maBkoi ctaBku SIBA 187000 500MA.

1 X 1 lnabkas bomabxa SIBA 787000 500MA.
\q ' 2 lpooka

2 [pyxura

i 4. [auka

5 Wwoa A2 FOCTT1371-78
6 Wawoa 2 107640270
7 [auka M2 [OCT5915-70

\ & Umioa 10 1OCT6402-70
- N 9 Burm MO FOCT 77738-84.
\ 10 Kopyr:

\\\‘_‘. 9 \\ B

2235

Ydanume rpookly no3.2 U3 kKapyea o3, 1
BoibepHime 2aukt) nos4.

Ydanume rmabriw Gomabry nos. 1 Grecme © npyxuHou no3.3

Jakpenumes Kopyc Ha MPaHC@apMamap C AoMob0 Burma 1039 U waiok! o8,
(Ogpkyy npousbecmis 6 odpamror nopscke,

22
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Hpuaoxenue /I
CxeMa MCIIBITAHNS JIEKTPUYECKONH MPOYHOCTH U30JISIIIMU NIEPBUYHOH 00MOTKH
TpaHcgopMaTopa NPUJIOKEHHBIM HanpsikeHueM 1,9 HOMUHAJIBLHOTO IPH
yacrtoTe S0I'ny
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Ipuioxenue E
Cxema cTponoBku TpaHcGopMaTopoB
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Hpunoxenune K

OK.1.750.001 PO

HanmenoBanue 3Ha‘leHI/Ie*

XapaKTepI/ICTI/IKI/I
Kiacc nanpsbkenus, kB 3 6 10 15 20 24 27 35
Hauboxwmee padouee 36 | 72 | 12 | 175 | 24 | 265 | 30 | 405
HanpsbkeHue, kB

6/\3; [13,8A3; . 33/3;
Howanos o | 25 [0 1005 s 108 s s
06M1;TKH B p 3303 16,6135 | s (15750 | 500 27,53 | 36/\3
’ 6,93 |’ 3; 16/\3

*[lo ’xenmaHHWIO 3aKa34yMKa, MOTYT IOCTABJIATHCA TPaHC(HPOPMATOPHI HAMPSKEHHUS C

TCXHUYCCKUMHU ITapaME€TpaMu, OTIINIAOIHUMHUCH OT IIPUBCACHHBIX.
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IIpuiaoxenue 3
(cmpaBoYHOE)

DopMyJISIP HECOOTBETCTBUSA

Ne [TapameTp 3anoyHAETCs KIHEHTOM
1 Opranusanus/peruox
2 ®UO, KoOHTAKT
3 Howmep 3akaza
4 3aBOJICKO HOMED JlaTa u Bpemsi 0OHapy KEHHsI
B nytu
[Ipuemka
MoHTax
Oran oOHapyKeHHUs,
5 ITyckonanano4Hble
naTa
paboThHI
OKcIutyaTauus
[ToctrapanTHitHBII
6 Wznenue
7 30Ha BO3HUKHOBEHHS
8.1.1 He paboraet
8.1 Jledbekt P
8.1.2 PaboTaet HeBepHO (HEKOPPEKTHO)
BCTPOEHHOTO
8.1.3 HecooTBeTCTBUE XapaKTEPUCTUK
MTOKYITHOTO
8.1.4 MexaHnuecKoe IOBPEXKACHUE
o0opyaoBaHus,
8.1.5 Jledhekt mokpwITUS
npousBojcTBa HEe DK
8.1.6 McTek cpok romHOCTH
8.2.1 OTcyTCTBUE CXEM, IACTIOPTOB U T.II.
8.2.2 OTcyTCTBHE MACIIOPTHBIX TAOJIUYEK
8.2 JlokyMeHTanus
8.2.3 HecooTBeTCTBHE CXEM, NACIOPTOB U T.I.
8.2.4 HecooTBETCTBHE MACTIOPTHBIX TAOJUYECK
8.3.1 OTcyTCTBHE KOMILIEKTYIOIINX
8.3 HexommnekTHas
8.3.2 He cootBercTBYyeT ykazanHomy B KB (T3)
MocTaBKa
8.3.3 OrcyrcTtByeT B KB
8 8.4 HeBepHbiii (He 8.4.1 HeBepHas cxeMa MOHTaxa

OpraHM30BaH) MOHTAXK
CHJIOBBIX IeIlel

8.4.2 MoHTax He cxeme

8.4.3 HekauecTBEHHBIM MOHTAX

8.5 HeBepHnbrii (He
OpPraHM30BaH) MOHTAX
BTOPUYHBIX LIeTIeH

8.5.1 HeBepHas cxeMa MOHTaxKa

8.5.2 MoHTax HE cxeMe

8.5.3 HekauecTBEHHBI MOHTAX

8.6 ledexr
obopynoBanus DK

8.6.1 He paboraer

8.6.2 PaboTaet HeBepHO (HEKOPPEKTHO)

8.6.3 HecooTBETCTBUE XapaKTEPUCTUK

8.6.4 MexaHnuecKoe NOBPEXKACHNE

8.6.5 Jledhekt mokpwITUS

8.7 HecoOmronenue
CPOKOB IMOCTAaBKH

8.8 Nnoe

OnrcaHne HECOOTBETCTBUS B CBOOOHOM opMme:
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