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Hacrosimee pykoBocTBO no 3kcruryaraunu (PD) comepxut cBeaeHus 0 Ha3Haye-

HUU, KOHCTPYKIMH, XapakTepucTtukax tpancopmaropos toka TOJI-110 III (B manbHeii-
IIEM HMMEHYEMbIE «TpPaHCPOPMATOPBD»), H3rOTABIMBAEMBIX [UIsl BHYTPUPOCCUHCKUX

IMOCTAaBOK, 1 YKa3aHUusI, HGO6XOI[I/IMBIG JJIA HpaBHHBHOﬁ HX SKCIUTyaTallhuu.

1 HopmaTuBHBIE CCHLIIKH

1.1 B HacrosimeM pyKOBOJICTBE MO 3KCIUTyaTalldd MCIOJb30BaHbl CCHUJIKMA Ha Clie-
IYIOIIHNE CTaHAPThI:

I'OCT 8.217-2003 I'CH. Tpancdopmatopsl Toka. MeToanka MoBEpKH.

I'OCT 1516.3-96 DnexTpoobopyioBaHrE MEPEMEHHOTO TOKAa Ha HAMPsOKEHUS OT |
1o 750 xB. TpeboBanus K 3J€KTPUUECKOI MPOUYHOCTH U3OIISAIUH

I'OCT 7746-2015 Tpauchopmatopsl Toka. OOIIME TEXHUYECKHUE YCITOBUSI

I'OCT 8865-93 Cuctemsl 31eKTpUUeCcKOil n30sanuu. OLEeHKa HarpeBOCTOMKOCTH U
KJaccuduKaIus

I'OCT 9920-89 D25eKTpOyCTaHOBKHM MEPEMEHHOTO TOKa Ha HAIpsHKEeHUE OT 3 110
750 xB. /InHa myTH yTeUKH BHEUIHEN U30JISILIUN

I'OCT 10877-76 Macno koncepBaiiuonnoe K-17. Texaudeckue TpeOGoBaHUs

I'OCT 15150-69 Matunsl, npubopsl U Apyrue TeXHuYeckue uzaenus. Mcnoanenus
JUTSL pa3IMYHbIX KJIMMaTUYeCKUX pailoHoB. Kateropuu, yciaoBus 3KCILTyaTalluu, XpaHEHUS]
U TPAHCTIOPTUPOBAHUSI B UaCTU BO3JICUCTBUS KIMMATUYECKUX (PaKTOPOB BHEIIHEHN Cpe/ibl

I'OCT 15543.1-89 U3nenus 31€KTPOTEXHUUYECKUE U IPYTUE TEXHUYECKUE U3IEIHSL.
OO6mue TpeOOBaHMS B YACTU CTOMKOCTH K KIMMATHUYECKUM BHEIIHUM BO3JEHCTBYIOLIUM
dakTopam

I'OCT 21130-75 N3penust 37€KTPOTEXHUUECKUE. 3aKUMBbI 3a3€MJISIIOIINE U 3HAKU
3azemiieHUsl. KOHCTpyKIMS U pa3mMepbl

['OCT 23216-78 Uznenus snexkrporexanueckue. OOmme TpeboBaHUS K XPaHEHHUIO,
TPAaHCIIOPTUPOBAHUIO, BPEMEHHOMN MPOTUBOKOPPO3UOHHOM 3aIIUTE U YIIaKOBKE

I'OCT 28779-90 Marepuanisbl 371€KTPOU30JISALIMOHHBIE TBEpbIle. MeTo bl onpeene-

HHA BOCIINIAMCHACMOCTH I101, BOSI[CI;'ICTBHCM HCTOYHHKA 3aXUI'aHUsA
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I'OCT 28856-90 M30sATOpBI JIMHEWHBIE IMOJBECHBIE CTEPKHEBBIE IOJIMMEPHBIE.
OO0111e TeXHUYECKUE YCIOBUS

I'OCT 30631-99 O6mue TpeboBaHus K MallliHaM, TpUOOpaM M JIPYyTrUM TeXHUYe-
CKHUM H3JETHUSM B YaCTH CTOMKOCTH K MEXaHMYECKHM BHEIIHUM BO3JCUCTBYIOIIMM (ak-
TOpaM IpH IKCILTyaTalluH

I'OCT 32144-2013 ODnextpuueckass 3Heprud. COBMECTUMOCTb TEXHUYECKHUX
CpelCTB AIeKTpoMarHuTHas. Hopmbl kauecTBa 3JE€KTPUYECKON SHEPIHH B CUCTEMAX 3JIEK-
TpocHaOKeHUs 00111ero Ha3HAYEHUS

I'OCT P 51318.11-2006 CoBMECTUMOCTh TEXHHUYECKUX CPEICTB 3JIEKTPOMAarHuT-
Has. [Ipomeblnennsie, Hayunble, MmeaunuHckue U ObiToBbie (IIHMB) BricOkOuacToTHBIE
ycTpoiicTBa. Paguonomexu nHaycrpuaababie. HOpMbI 1 METOBI U3MEPEHUMN

PJ1 34.45-51-300-97 O0BbeM 1 HOPMBI HCTIBITAHHUM 37EKTPOOOOPYI0BaAHNUS

[IpaBuna TEXHUYECKOM SKCIUTyaTallMUd AJIEKTPUUYECKUX CTAaHIMKA U cerer Poccuit-
ckon Denepanuu

[IpaBuna 1no  oxpaHe Tpyda HOpU  DKCIUTyaTallud  3JEKTPOYCTaHOBOK
(ot 24 wronsa 2013 1. Ne 328H).

[TpaBmia TEXHUYECKOM IKCILTyaTallly AJIEKTPOYCTAHOBOK MOTPEOUTEIEH.

[IpaBuna ycTpoiicTBa 351eKTpoycTaHOBOK. CeibMO€e U3/IaHHE.

2 TpeboBanusi 6€30MACHOCTH

2.1 Ilpu mpoBeaennn Bcex padbOT JOHKHBI BBIMOJHATHCS MpaBHJIa TEXHUKU Oe€3-
OMAaCHOCTH, ACHCTBYIONINE HA MPEIIPUITHH, IKCIUTyaTUPYIOIIEM TpaHchopmaTop.

[Ipy moAroToBKE K SKCIUTyaTallud U MPOBEACHUU TEXHUYECKOTO OOCIYKUBAHUS
(2MIEKTPUYECKUX UCIBITAHUN U IPYyrux padoT) MOJKHBI BhINONHAThCS «[IpaBuna ycrpoii-
CTBa JJIEKTPOYCTAHOBOK», «lIpaBuiia mo oxpaHe TpyAa MpU 3KCILTyaTalUU 3JIEKTPOyCTa-
HOBOK» M «lIpaBmila TEXHMYECKOM OKCIUIyaTalUy DSJIEKTPUYECKUX CTAHIUM M CETEU
Poccutickoii heneparumy.

2.2 TpeboBanus 6e30macHOCTH pHu noBepke Tpanchopmatopos — o 'OCT 8.217.

2.3 BHUMAHHUE! TPAHCO®OPMATOPHI JOJDKHBI BbIThb 3A3EMJIEHBI
IIYTEM COEAMHEHNMA KOHTYPA 3A3EMJIEHUA C BBIBOJIOM 3A3EMJIEHUA
JIUTOI'O BJIOKA Y1 BOJITOM 3A3EMJIEHUS HA OTTIOPHOM! ITJIMTE.

3
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2.4 BHUMAHMUE! ITIPU OKCIUIYATALIMMM TPAHCO®OPMATOPOB HEOB-

XOANMO MCKIIIOUNTH PASMBIKAHWE BTOPUYHbBIX OBMOTOK! Hewuncmonb3y-
eMbIe B TIPOIIECCE IKCIUTyaTallud BTOPUYHBIE OOMOTKH HEOOXOIUMO 3aMKHYTh HAKOPOTKO
MEIHBIM IPOBOJIOM CEUCHHEM He MeHee 4 MM’ MM Ha HArpy3Ky He MEHee HOMUHAIbHOI.
Ecnu B mporiecce 3KCITyaTallMu HE HMCIOJB3YIOTCS OoJjiee OJHON BTOPHUYHONH OOMOTKH,
3aMbIKaTh U 3a3eMJISITh 3TH OOMOTKH OTIEJIBHO.

2.5 Tlpu TpaHCHIOPTHUPOBAHUHU TPaHCHOPMATOPOB HEOOXOIUMO COOJIIOJIATH MEPHI
HPEAOCTOPOKHOCTH, MPUMEHSIEMbIC TPU TPAHCIOPTHPOBKE KPYIMHOTAOAPUTHBIX T'PY30B.
[ToxseM TpaHCHOPMATOPOB CIICAYET MPOU3BOIUTEH O€3 PHIBKOB U TOJTYKOB C COXpaHEHUEM
BEPTUKAIILHOTO TTOJIOKEHUS U COOJTIOIEHNEM Mep 0€30MacHOCTH.

2.6 BHUMAHUE! ITTPON3BOJACTBO PABOT HA TPAHC®OPMATOPAX BE3
CHATUS HAIIPSDKEHUS C IIEPBUYHOM OBMOTKMU HE JIOITYCKAETCSL.

3 Onucanue u padbora TpancpopmaToposn

3.1 Ha3nauenue tpancopmaTopoB

3.1.1 TpancdopmaTopsl mpeaHA3HAYEHBI ISl TIepeAadd CUTHAJA W3MEPUTEIbHOU
uH(popmaIu npudopaM U3MEpPEHUs, yCTPOMCTBAM 3allUThl, aBTOMATHUKH, CUTHAJIU3ALUU U
YIOPABJIECHUS B JEKTPUUECKUX LEMAX NepeMeHHOro toka yactorod 50 'l Ha HOMUHAIb-
Hoe Hanpsixenue 110 kB.

3.1.2 Tpancdopmaropbl NnpeaHa3HAYEHBI AJI HAPYKHOW YCTAHOBKHM B OTKPBITHIX
pacnpenyctpoiictBax (OPY).

3.1.3 TpancdopmaTopbl UMEIOT KIMMaTH4YeCKoe HcmojHeHue «YXJI» kareropuu
pasmemienns 1 mo 'OCT 15150 m nmpenHasHadeHbl sl 3KCIUTyaTallMd B CIEIYIOLIUX
YCIIOBHSIX:

- BBICOTA YCTAHOBKHU HaJl ypoBHEM Mops - He 6ojiee 1000 M;

- TeMmmepaTypa OKPYXarollero Bo3jayxa MpH 3Kciutyaraiuu ot munyc 60 °C 1o
wiroc 50 °C;

- OTHOCHTEJIbHAs BJIAKHOCTb, J1aBlieHne Bo3ayxa cornacHo ['OCT 15543.1;

- OKpYXarlas Cpeia HEB3pPhIBOONACHAsA, HE COJIEpHkKallasl bUIM, arPECCUBHBIX ra-

30B U IIAapOB B KOHHOCHTpALMAX, paspylarolmnX IIOKPBLITHUA, MCTAJJIbI W H30JIALUIO.
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Atmocdepa tuma Il mo 'OCT 15150. Crenens 3arpsizaenus atmocdeps! coriacHo «IIpa-
BUJI YCTPOUCTBA ANMEKTPOYCTaHOBOK» - 3C3 mist TpaHChOPMATOPOB C KaTErOpPHEH JITHHBI
nytH yreuku III mo 'OCT 9920 (V C3A o 'OCT 28856);

- Tpymna YCJIOBHM 3KCIUTyaTallUM B YacTH BO3JCUCTBUA MEXaHUYECKHX (PaKTOPOB
M13 o I'OCT 30631;

- TpaHchOopMaTOphl PACCUUTAHBI HA CYMMAapHYI0 MEXAHUYECKYIO Harpy3Ky OT BeT-
pa co ckopocThio 40 m/c, ToNoNIe1a C TOJMITUHOW CTEHKH JbAa 20 MM U OT TSKEHUS TTPOBO-
noB He 6osiee 1000 H (100 xI'c);

- pabouee MOJIOKEHNE B IPOCTPAHCTBE — BEPTUKAIBHOE;

- TpaHcopMaTopbl MpeaHa3HAYeHbl ISl SKCIUTyaTallud B 3JEKTPOYCTaHOBKAX,
MOJIBEPTralOIIMXCsl BO3ICUCTBUIO TPO30BBIX MEPEHANPSHKEHUIN TPU OOBIYHBIX MEpax Ipo30-
3alUThl, 1 UMEIOT HOPMaJIbHYIO M30JIHI0 YpoBHs «O6» o ['OCT 1516.3. M3omsauus mm-
Tas1, kiaacca HarpeBoctoikocT «By» mo I'OCT 8865 u kiacca Bocruiamensemocta FH (I11) 1
o I'OCT 28779;

- TpaHcOpMaTOpbl YIOBJIECTBOPSIOT HOpPMaM HMHAYCTPUAIBHBIX PAAHONIOMEX,
yctanoBieHHbIM B 'OCT P 51318.11, knacc A, rpynmna 1.

3.2 TexHMYECKHE XapaKTEPUCTUKH

3.2.1 OcHOBHBIEC TEXHUYECKHE XapaKTePUCTUKHU MIPUBEICHBI B TabuIie 1.
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Tabmuma 1
0 q Homunansnas BTopuyHas HomuHATBHAS T Tpexce-
OMH= OMH- |narpyska, B-A, mipu cos ¢ = 0,8; IpeaebHas O DTIEK= KYHAHBII
Tun tpancdop- | HANbHBIH | HATBHBIN BTOPHYHOI OOMOTKH ISt KpATHOCTH TpO,Z[I/IHa: TOK TepMH-
Martopa v 4YucCjio | nepBuY- BTOpHY- MHUYCCKOU o
o o HU3MCPECHUA 3alIUThI 00MOTKH pIRIbS o YECCKOH
KaTyHICK HBIU TOK, | HBIK TOK, 0,55 0.2S: 0.2- 3aIUTHI, He CTOHKO- CTOfIKOCTI/I,
A A o5 | 0ssi0s | SPIOP [ yenee | CTREA LT s
100 3 - 10 18 6,5
150 10 - 10 20 6
200 20 - 15 20 8
300 30 - 25 20 12
400 30 - 30 20 40* | 16
500 - 30 30 20 20
{Eiﬁf}}ggﬁfi 600 |Swml| - 30 30 20 125 20
750 - 30 30 20 30
800 - 30 30 20 32
1000 - 30 30 20
1200 - 30 30 20 40
1500 - 30 30 20
2000 - 30 30 20
100 3 - 5 20 6,5
150 10 - 5 20 6
200 20 - 10 20 8
300 30 - 15 20 12
400 30 - 20 20 40* | 16
500 - 30 25 20 20
oot 600 | sman1 |- 30 30 20 125 20
750 - 30 30 20 30
800 - 30 30 20 32
1000 - 30 30 20
1200 - 30 30 20 40
1500 - 30 30 20
2000 - 30 30 20
[Tpumevanus

1 * Tok TepMUYECKOH CTOMKOCTH yKa3aH MPH BTOPUYHOI 0OMOTKE, 3aMKHYTOH Ha HOMHUHAJIBHYIO BTO-
PHUHYIO HAarpy3Ky.
2 Koapduuuent 6e3omnacHoctr npubopoB paBeH 10, mpu BTOpu4HOI 0OMOTKE, 3aMKHYTOM Ha HOMH-
HaJIBHYIO BTOPUYHYIO HArpy3Ky.
3 TOJI-110 III-3, TOJI-110 I1I-4 — Tpex u yeTbIpex KaTyleuHble TpaHCHOpPMaTOPhl TOKA,

TOJI-110 III-5, TOJI-110 III-6 — maTH 1 mIECTH KaTyIIeUYHbIE TPAHCPOPMATOPHI TOKA.
4 Tlo TpeboBaHUIO 3aKa3uMKa BO3MOXXHO H3TOTOBJICHHE TPAHC(POPMATOPOB C APYTUMH TEXHUUYECKUMHU
XapaKTEPUCTUKAMH.

3.2.2 PacyeTHble 3HAYEHUS] HOMUHAIBHOW MPENEIbHON KPATHOCTH BTOPUYHBIX 00-
MOTOK JJIsl 3alllMThl B 3aBUCUMOCTH OT HOMUHAJIbHOW BTOPUYHOI HArpy3Ku MPUBE/ICHBI B

MPUITOKEHUH A.
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3.3 YcerpoiicTBo

3.3.1 TpancdopmaTopsl BHITIOJHEHBI B BUIE€ ONOPHOM KOHCTPYKIIMM C OAHOW MeEp-
BUYHOM M TpeMsl, YEThIPbMs, MATHIO WM LIECThIO BTOPUYHBIMU OOMOTKaMu. BTopuuHbie
OOMOTKM HaMOTaHbI Ha TOPOUAAIbHBIE MAarHUTOMPOBObI. [lepBruHas u BTOpUUHBIE 00-
MOTKH 3aJIUThHI U30JIALIMOHHBIM KOMITayHAOM, CO3/Jal0IIMM MOHOJIUTHBIN OJIOK.

3.3.2 BbIBOJBI BTOPUYHBIX OOMOTOK M BBIBOJ 3a3€MJICHHS PACIOJIOKEHbl BHHU3Y
TpaHchopMaTopoB. BEIBOIBI BTOPUYHBIX 0OMOTOK 3aKPBITHI 3alITUTHOW KPBIIITKOH.

3.3.3 Ins xounctpykTuBHbIX ucnoiaHeHui I11-3, 11I-4 Bropuynas oOMOTKa, TIpeIHa3Ha-
YeHHasl 17151 I3MEPEHUH U y4yeTa 3JIeKTposHeprun, o0o3Hayaercst Nel, o0OMOTKM U1 MUTaHUS
Lerney 3aluThl, aBTOMATUKY, CUTHAIM3AIMH U yrpaBieHust - No2, Ne3 u N4,

st koncTpykTuBHBIX HcnioaHeHuit [11-5, I11-6 BTopuuHble 0OMOTKH, TpeIHA3HAYCH-
HBIC JUIA U3MEPEHUN U y4yeTa 3JeKTposHepruu, obo3Havatorcst Nel u Ne2, oOMOTKH 11 TIHI-
TaHUs LIETIeH 3allUThl, aBTOMATUKH, CUTHAIM3aKU 1 yripaBiieHus - Ne3, No4, NoS5 1 Nob.

[Tpu 3aka3e TpaHcPOPMATOPOB C HECTAHIAPTHHIM HAOOPOM OOMOTOK IO Kjaccam
TOYHOCTH, Ha3HaUYe€HHEe OOMOTOK yKa3aHO B MAcloOpTe Ha W3JeINe U Ha TaOJINYKe TeXHUYe-
CKHUX JTaHHBIX.

3.3.4 B koHcTpyKUuU TpaHCHOPMATOPOB MPELyCMOTPEHBI JETalu s MIOMOUpPO-
BaHMUs, [IPEJHA3HAYEHHBIE ISl MEXaHUYECKOMN 3alIUThl OT HECAHKIIMOHUPOBAHHOTO JOCTY-
na K BTOPUYHBIM U3MEPUTETHLHBIM OOMOTKAM.

3.3.5 JIuToi 610K MPUKPEIUIEH K METAITTMYECKON IIJIUTE, KOTOpast HMEET OTBEPCTUS
JUTSL KpeTuieHust TpancopmaTopa Ha MECTE YCTaHOBKH.

3.3.6 Ha mumnte TpaHcopMaTopa MMeeTcs 3HAK 3eMINM «=» U GONT 3a3eMIICHHS
IUTS IPUCOEANHEHUS 3a3€MIISIFOLIETO TPOBOIHUKA.

3.3.7 Tabnuuka ¢ TEXHUYECKUMH JAaHHBIMU TpaHc(hopMaTopa pacnoiokeHa BHU3Y
Ha JUTOM OJI0Ke TpaHchopmaropa.

3.3.8 T'abaputHble, yCTAHOBOYHBIE, MPUCOEAUHUTENBHBIE Pa3Mepbl U Macca TpaHC-
(hopmMaTopoB NpUBEACHBI B PUIIOKEHUU b.

3.4 MapkupoBka

3.4.1 MapkupoBKa BBIBOJIOB PAcCMOJI0KEHA HAa JUTOM OJIOKE TpaHCPOpPMATOpOB U

BBITIOJTHEHA TIPU 3aJTUBKE TPaHC(POPMATOPOB.



1IT.671 214.004 PO

BriBosbl nepBuyHONM 00MOTKM UMEIOT MapkupoBKy JI1 u JI2. BeiBoabl BTOpUYHBIX
oOMoTOK ob6o3Hauarorcs 11U1-112, 21U1-212, 311-3U2, 411-412, SU1-512, 6111-6112.

BBIBOJI 3a3eMJIEH S JINTOTO OJI0Ka 0003HaYaeTcs 3HakoM «—=x» o [OCT 21130.

3.4.2 TpancopmaTopsl UMEIOT TAOJUYKY TEXHHYECKUX JAHHBIX C YKa3aHHUEM OC-
HOBHBIX TEXHMUYECKHMX JaHHBIX TpaHcpopMmMaTopa M MNPEAYNPEKTAIOLIEH HAIMUCBIO O

HAIpsHKCHUH Ha Pa3OMKHYTBIX BTOPHYHBIX 0OMOTKaX.

4 Dkcmiryaranus TpaHcopmaTopos

4.1 IloaroroBka TpaHC(POPMATOPOB K IKCILTyaTAIHH

4.1.1 1o mpuOBITHIO HA MECTO YCTAHOBKU OCYIIIECTBUTH PA3TPy3Ky TPaHCPOPMATOPOB.

4.1.2 Tlogpem U mepemelieHue TpancpopmaTopa OCyIIECTBISATh COTJIACHO CXeMaM
CTPOTIOBKU TpaHchopMaTopa, MPUBEACHHBIM B mpuioxkeHuu B. Ilpu 3ToM oTkioHeHue
TpaHchopMaTopa OT BEPTHKAIBHOTO TOJIOKEHUS Oosiee yeM Ha 15° He momyckaercs.
CrpormoBka 3a BbIBOJBI TpaHChopMaTopa KaTeropuuecku 3ampemaercs. CTponbl JOMKHbI
MMETh PE3MHOBOE MOKPBITHE BO M30€KaHUE MOBPEXKIEHUS TpaHCchopmarTopa.

4.1.3 Tlpu mpoBeAeHUU TaKeIaKHBIX PadOT MPUHATH MEPHl MPOTHB MOBPEKICHHUS
Tpanchopmaropa.

4.1.4 TpancdopmaTop pacnakoBaTh COTJIACHO CXEME, IPUBEACHHON B MPHIIOKE-
HUM B, 1 IPOBEPUTH KOMIIEKTHOCTb.

4.1.5 TlpotepeTrs TuIaTeNnbHO TpaHChOpMATOp AN yAAJNEHUS MbUIM, TPSI3U U TO-
BEPXHOCTHOH BJIATH.

4.1.6 YOeautbcs myTeM HapyKHOTO OCMOTpa B OTCYTCTBUU MOBPEKICHHUM BHIBOJOB
U KopItyca TpaHcopmaTopa.

4.1.7 V3MepuTh TaHTE€HC yria AMAJIEKTPUUECKUX MOTEpb TpaHcpopmaropa MEXIy
BBIBOJIOM MEPBUYHOM OOMOTKHU U BBIBOJIOM 3a3eMJICHUS. MeTO KOHTPOJISI B COOTBETCTBUU
c paznenom «TexHuueckoe oOcCiIykuBaHue» Hacrosiero PO.

4.1.8 TpancdopmaTtop yCTaHOBUTH Ha (H)YHAAMEHT WJIM OMOPHBbIE KOHCTPYKLUU U
3aKpPEIUTh C IOMOIIBIO aHKEPHBIX OOJITOB.

[Tpumeuanuss 1 AukepHble OONTHI AJI KpeIieHUs TpaHchopMaTopa B KOMIUIEKT
MOCTaBKH HE BXOJIST.
2 AHKepHbIE OOJITHI HE SIBISIOTCS 3a3€MJISIOIIUM JIEMEHTOM.
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4.1.9 Ilpu mojacoenMHEHUU TMOABOIAUIMX IIWH BBIBOJABI MEPBHUYHON OOMOTKH HE
JOJKHBI UCTIBITHIBATD N3TUOAIOIINX YCUITHA.

MecTo 151 yCTaHOBKM TpaHCpopMmaTopa JA0JKHO 00ecneunBaTh YA0OHBIH TOCTYN K
KJIEMMHUKY BBIBOJIOB BTOPUYHOM OOMOTKHU.

4.1.10 IlonBectn kabenb K BHIBOJAM BTOPHYHBIX OOMOTOK M TPOW3BECTH HEOOXO-
JUMBIE DJIEKTPUYECKUE COCAUHEHUS, IPEIBAPUTEILHO OYUCTUB BCE KOHTAKTHBIE IOBEPX-
HOCTH OT I'PA3U CyXOU BETOILIBIO.

4.1.11 3azemnutb TpancpopmaTop, IPUCOEAUHUB K BBIBOJY 3a3€MJICHHUS JIUTOTO
0JI0Ka ¥ K OOATY 3a3eMJICHUS, pPacIlOIOKEHHOMY Ha IUIMTE TpaHcopmaTtopa, KOHTYp 3a-
3€MJICHHS.

4.1.12 TInomOupoBaHHE BBIBOJOB BTOPUYHBIX M3MEPUTEIHHBIX OOMOTOK MpOU3BE-
CTH 1OCJIE MOHTAKa BTOPUYHBIX COEIMHEHUHN YITOJTHOMOUYEHHON Ha 3TO CIIyKO00i1.

4.1.13 KiaeMMHHK BBIBOJIOB BTOPHUHON OOMOTKHU 3aKPBITh 3aIIUTHOMN KPBIIIKOM.

4.1.14 Ilepen BBOAOM B SKCIUTyaTallio0 TpaHC(HOPMATOPHI AOKHBI ObITH MOABEPT-
HYTbl MCHBITAHUSIM B COOTBETCTBUU C pa3zesoM «TexHuueckoe 0OCIy)KMBAHHE» HACTOS-
mero PO.

MeTtoas! ncneiTanuii TpanchopmMaTopoB AOKHBI cooTBeTcTBOBaThH ['OCT 7746.

ITpu ucnwiTanusax Tpanchopmaropos, 10 ycraHoBKH B OPY unu B ero cocrase, 10-
IIyCKAaeTCsd OJHOKPATHOE MCIBITAHUE AJIEKTPUYECKOW MPOYHOCTH H3OJIALMH MEPBUYHON
OOMOTKH HampsiKEHUEM MPOMBIIIeHHON 4acToThl 230 kB B TeueHue 1 MUHYTHI.

B ocTanbHBIX ciay4asx UCHBITATEIbHOE HANPSHKEHHWE NEPBUYHON OOMOTKH JIOJIKHO
coctaBysTh 207 KB 1ipu BeLIEpKKE BpEMEHHU - | MUHYTA.

4.2 DKcruTyaTallMOHHBIE OTPAHUYEHHS.

4.2.1 DxcrutyaTtanusi TpaHC(OPMATOPOB JI0JIKHA IPOU3BOAUTHCS B COOTBETCTBUHU C
«IIpaBriiamu yCTpONCTBA 3JIEKTPOYCTAHOBOK», «[IpaBuiiaMu 3KCIIyaTalliy 3JIEKTpOyCTa-
HOBOK moTpedutenei» u «l[IpaBunaMu TeXHUYECKON SKCIUTyaTalluU 3JIEKTPUUECKUX CTaH-
uuil u cerer Poccurickonn @enepanumny npy CIEAYIOMUX OrPAHUYEHUSX:

- HauOouplee pabouee HANpPsDKEHUE, BTOPUYHBIE HATPY3KU U TOKH KOPOTKOTO 3a-
MBIKaHUs HE JOJDKHBI IIPEBBIIATh 3HAYCHUH, YKA3aHHBIX B 3.2;

- CyMMapHble MEXaHUYECKHUE HAarpy3Ku HE JOJDKHBI IIPEBbIIATh 3HAYCHUH, YKa3aH-

HBIX B 3.1;
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- 3HAYCHUS] MEXAaHWYECKUX BHEIIHUX BO3JEHCTBYIONUX (DAKTOPOB HE OJDKHEI Mpe-
BbIaTh yctaHoBIeHHBIX ['OCT 30631 nys ycnoBuii sxciutyatanuu rpynnst M13;

- KQ4eCTBO 3JIEKTPOIHEPTHH JOJKHO COOTBETCTBOBAThH TpeboBanusiM ['OCT 32144,

4.2.2 JlomyckaeTcsi KpaTKOBpEMEHHOE, B TeueHue He Oosee 2-X 4acoB B HEJNEIIO,
MOBBIIICHUE 3HAYEHUS MEPBUYHOTO ToKa Ha 20% MO OTHOILIEHHIO K HauOoJblIeEMy pado-

4YeMmy MepBUYHOMY TOKY.

S IloBepka TpaHchOPMATOPOB

5.1 TpancdopmaTopsl Toka nmopepsitorcst B coorBercTBuu ¢ [OCT 8.217. Unteppan

MEXy MoBepkamu — 16 jer.

6 Texnuueckoe 00C/Iy;KMBaHHE

6.1 Ilpu TexHnyeckoM OOCIYXUBAaHUU TPaHCHOPMATOPOB COONIIONATH TPEOOBAHUS
pasnena « TpeboBanus 6e30macHOCTH» HAcTosIIIero PO.

6.2 PaboThl MO TEXHUYECKOMY OOCIYKUBAHHUIO MPOBOJUTH B CPOKH, MPEAYCMOT-
peHHble OPY, B KOTOPBIX 3KCILTYyaTUPYIOTCSA TPAaHCHOPMATOPBI.

[Tpu TexHMUECKOM OOCITY>KMBaHUH IMPOBOJSATCS CIEAYIOIINE paOOThI:

- OYHCTKa TpaHcpopMmaTopa OT I'PsI3U U IbLUIM CyXOHW BETOLIbIO, HE OCTaBJISIOLIEH
BOpCa;

- IIPOBEPKA KPEIUICHUS NEPBUYHBIX M BTOPUYHBIX IOJCOCAUHEHUMN, KPEIUICHMSI
TpaHcpopmaTopa;

- BHEUIHHWI ocMoTp TpaHchopmaropa. Ha nuToil moBEepXHOCTH HE JOKHO OBITH
TPELIMH U CKOJIOB U30JISILUY;

- HUCHBITaHUs, 00BEM U HOPMBI KOTOPBIX ycTaHoBJeHbl Pl 34.45-51-300-97.

MeTtoapl WCIIBITAHUM - B COOTBETCTBUM C «lIpaBHnamMu TEXHHUYECKOM HKCIUTyaTalyy
ANEKTPUYECKUX CTAHIIMHI U ceTeil POy ¢ yueToM JONOHUTEIBHBIX YKa3aHUi HacTosiero PO.

6.3 Yka3aHus U peKOMEHJAlMU IO METOAAM MPOBEAEHUS UCIBITAHUNA U OLICHKE MX
pEe3yNbTaTOB.

- W3MEpPEHHUE COIPOTUBIICHUS H30JIALMU NMEPBUYHONM OOMOTKM MEraOMMETPOM Ha
2500 B. HampsikeHne mpuKiIaabIBaeTCsl MEKIY BHIBOJOM NMEPBUUYHON OOMOTKH U BHIBOJOM

3azemuieHus. ConpoTuBiaeHue n3oiaiuu - He Mmenee 3000 MOw;

10
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- W3MEpPEHHUE COMPOTUBJICHHS HM30JSUU BTOPUUYHBIX OOMOTOK MEraoMMETPOM Ha
1000 B. Hanpsixkenne npukiiaapIBaeTCsl MEXIY BIBOJIOM H3MEpsieMO OOMOTKU U OCTaJlb-
HbIMUA BTOPUYHBIMU OOMOTKAMHM U BBIBOAOM 3a3eMiieHUs. CONPOTUBICHUE U30JISILIMU - HE
MmeHee 50 MOw;

- HUCIBITaHUE DJIEKTPUUYECKONW MPOYHOCTH M3OJSIUU BTOPUYHBIX OOMOTOK Hamps-
*eHueMm 3 kKB mpombiiieHHON YacToThl B TeueHue | muH. Hanpsbkenue npukiaabiBacTCs
K OJIHOH U3 OOMOTOK IIPH 3a3€MJIEHHBIX BBIBOJIE 3a3€MJICHUS U IPYTUX OOMOTKAX;

- U3MEpeHHe TOKa HaMarHMYMBaHUsI BTOPUYHBIX 00MOTOK mpoBoauTcs o ['OCT 7746.
W3mepenne mpoBOAWTCS MPU PA3OMKHYTOW mMepBUYHON oOMoTKe. K BTOpHuHON 0OMOTKE
NPUKIAbIBACTCS HaNpsHDKEHUE MPOMBILUIEHHON 4yacToThl. HampspkeHue usmepsiercst Hemo-
CPE/ICTBEHHO Ha BBIBOJIAX BTOPUYHON OOMOTKM BOJBTMETPOM Kjlacca TouHocTH 0,5 ¢ BXoa-
HbIM comnpotuBieHneM He mMeHee 10 MOw. M3MepeHHoe 3HaueHHne TOKa HaMarHUYMBaHUS
yKa3bIBaeTcs B Iacrnopre. PacueTHble 3HaU€HUsI HAPSHKEHUS TPUBEACHBI B Ta0IUIax 3 U 4;

- pacueTHbIC 3HAUEHUS HANPSDKEHUS Ul MPOBEPKHU Ko3(PuIMeHTa Oe30MacHOCTH
npruOOpoB OOMOTOK ISl U3MEPEHUS U HOMHUHAJIBHOM MpeAeNbHON KPAaTHOCTH OOMOTOK JJIst
3alUThI IPUBEICHBI B Tabnuie 3;

- pacueTHOE 3HAUECHUE HAINPSIKEHUS Ui CHATHUS BOJIbT-aMIIEPHON XapaKTEPUCTUKH
O0OMOTOK ISl U3MEPEHUs IPUBEIEHO B Tabnule 4;

- HW3MEpPEHHUE COMPOTUBICHHS] OOMOTOK MOCTOSIHHOMY TOKY JOJDKHO NMPOU3BOJUTH-
csl MpUOOPOM, UMEIOIIMM Ha UCHOJIb3yEMOM IpeJieie U3MEPEHUs MOIPEUIHOCTh He Ooliee
10,5 %. PacuerHbple 3HAUEHUS COMPOTUBIEHUI BTOPUYHBIX OOMOTOK, NMPHUBEACHHBIE K

temnepatype 20 °C, ykazaHsbl B TabsuIie 5;

Tabnuma 3
PacyeTHOE HampshKEeHNE BTOPHYHBIX 00MOTOK, B
HomunaneHsiii nep- | HomuHaNbHBIH BTO- JUTA M3MCP CHIH AL SAIATEI
BUYHBIN TOK, A PUYHBIN TOK, A B KJIaCC€ TOYHOCTHU B knacce Tounoctu SP; 10P
0.2S: 0.5S: 0.2: 0.5 TOJI-110 I-3; TOJI-1101II-5;
o oTe e TOJI-110 111-4 | TOJI-110 I11-6
100 8,0 39,0 23,0
150 22,0 58,0 35,0
200 33,0 76,0 45,0
300 65,0 109,0 67,0
400 5 67,0 138,0 94,0
500 69,0 138,0 117,0
600 71,0 140,0 140,0
750 68,0 182,0 182,0
800 68,0 191,0 191,0
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PacueTHoe HanpsikeHHEe BTOPUYHBIX 00MOTOK, B
HomunanwHubiii nep- | HomuHanbHbBIN BTO- JULA H3MCPCHIH JTA SATIHTRT
BUYHEIN TOK, A pUYHBIN TOK, A B KJIACCE TOYHOCTH B KIIACCE TOMHOCTH SP; 10P
0.2S- 0.5S: 0.2 0.5 TOJI-110111-3; TOJI-110111-5;
T T TOJI-110111-4 | TOJI-110 1TI-6
1000 73,0 149,0 149,0
1200 5 76,0 186,0 186,0
1500 75,0 228,0 228,0
2000 82,0 168,0 168,0
100 37,0 194,0 119,0
150 109,0 284.,0 174,0
200 212,0 349.,0 238,0
300 3220 573,0 356,0
400 330,0 697,0 475,0
500 339,0 702,0 595,0
600 1 347,0 714,0 714,0
750 341,0 892,0 892,0
800 343.0 941,0 941,0
1000 355,0 763,0 763,0
1200 367,0 917,0 917,0
1500 366,0 981,0 981,0
2000 393.0 876,0 876,0
Taomuna 4
Homunaneheiii ep- | HomuHanbHbIM BTO- PacuetHoe HanpsikeHne
BUYHEINA TOK, A pUYHBIHA TOK, A 00MOTOK 151 m3MepeHuid, B
100 3,0
150 4.5
200 5,5
300 8,5
400 11,5
500 14,0
600 5 24,0
750 11,0
800 12,0
1000 15,0
1200 18,0
1500 9,5
2000 12,5
100 14,0
150 21,0
200 28,0
300 43,0
400 57,0
500 71,0
600 1 120,0
750 56,0
800 60,0
1000 75,0
1200 89,0
1500 48,0
2000 63,0

12
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Tabnuma 5
ConpoTuBieHne 0OMOTKH
HomunaneHbIM HomuHanbeHbII Conpotusuenne O6MOTK_H KJj1accoB TouHOCTH SP; 10P
MEPBUYHBIN TOK, A | BTOPUYHBIN TOK, A Knaccg 135 ;OSHZO COTI; 0,28; TOJI-11011-3; | TOJI-1101I-5;
T T TOJI-110 114 | TOJI-110 1TI-6

100 0,039 0,030 0,023
150 0,051 0,045 0,035
200 0,067 0,060 0,046
300 0,101 0,090 0,069
400 0,155 0,171 0,131
500 0,194 0,176 0,164
600 5 0,233 0,200 0,200
750 0,161 0,250 0,250
800 0,171 0,262 0,262
1000 0,267 0,277 0,277
1200 0,321 0,332 0,332
1500 0,309 0,585 0,585
2000 0,433 0,454 0,454
100 0,77 0,77 0,92
150 0,93 1,79 1,37
200 1,24 2,39 1,83
300 2,31 3,58 2,74
400 3,10 4,77 3,65
500 3,91 4,98 4,63
600 1 4,69 5,56 5,56
750 4,06 6,95 6,95
800 4,34 7,41 7,41
1000 5,42 7,87 7,87
1200 6,50 9,44 9,44
1500 6,52 12,00 12,00
2000 8,98 13,00 13,00

- W3MEpEHHE TaHreHCa yria IUANEKTPUYECKUX MOTeph (tgd) MPOU3BOAUTCS MPH
HanpspkeHuu 10 kB ygactoroit 50 ' mpu coequHEHHBIX BMECTE BBIBOJAX BTOPUYHBIX 00-
MOTOK U 3a3eMJIEHUM JUTOro Osoka. [IpenenpHble 3HaueHus tgd mpu BBOJE B JKCILTyaTa-
IIUIO U B OKCIUTyaTallMH He JOJDKHBI MPEBBIIIATh COOTBETCTBEHHO:
0,7/1,2 - Tne B uncaurTesne 3Ha4eHue tgd Mpu BBOJE B DKCIUTyaTallllo, B 3HAMEHATeJe — B
IIPOLIECCE IKCIUTyaTallUu.

[To ycMoTpenuro npeanpusTHsl, SKCILTyaTHPYIONIEro TpanchopmaTop, 00bemM padboT
10 TEXHUUYECKOMY OOCITYKUBAHUIO MOXKET OBITh COKpALIIEH.

6.4 TpancpopmaTopsl HEPEMOHTONPHUTOAHBI. [IpM HECOOTBETCTBHM MapameTpOB

TpaHchopmaTopoB HacToseMmy PO, TpanchopMaTopsl HEOOXOIUMO 3aMEHUTb.

13
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7 TpeOoBaHusI K NOATOTOBKE MEPCOHAJIA

7.1 YcranoBka tpanchopmaropa B OPY mgomxHa IpOBOAUTHECS MOA PYKOBOJCTBOM
1 HaOJII0JIEHUEM HMHKEHEPHO-TEXHUYECKUX PAOOTHUKOB pabOuYnMH, 00YYEHHBIMH BBINOJ-
HEHHUIO HEOOXOUMBIX OTIEPAIM ¥ UMEIOIIMMU KBATM(PUKAITMOHHBIA pas3ps] HE HIDKE 3.

7.2 Ilpn TeXxHUUECKOM OOCITY)MBaHUMU TpaHC(OpMaTOpa U MPOBEACHUH €TI0 UCIIBI-
TaHUU, pabOThI TOJKHBI MPOBOAUTHCS OOYUEHHBIM MEPCOHAIOM, MPOUISAIIUM CIeHUalb-
HYI0O TIOATOTOBKY W CTaXHUPOBKY U JIONYIIEHHbIE K TMPOBEJACHUIO UCIHBITAHUN B
JNIEUCTBYIOILIEH YJIEKTPOYCTAHOBKE.

bpurana, mpoBosiiias TeXHUYECKOE 0OCITy)KMBaHUE W WCIBITAaHUE, TOJDKHA COCTO-
ATh HE MEHEE YeM U3 JBYX UYEJOBEK, U3 KOTOPBIX MPOU3BOIUTENH PAOOT OJDKEH UMETh
KBIM(PHUKALUOHHYIO TPYMIY IO 3JeKTpode3onacHocTu He Huxe [V, a ocranbHble YieHbl

Opuransl — He Hike I11.

8 YnakoBka. Xpanenue

8.1 TpancdopmaTopsl Ha NPEANPUATUU-U3TOTOBUTENE TOMEILAIOTCA B TPAHCIIOPT-
HYIO pamy.

8.2 XpaHeHHE U CKIaJAHpPOBaHHE TPAaHC(HOPMATOPOB MOKET MPOU3BOAUTHCS B IO-
MEMICHUSIX WM 1OJ, HaBecoM. [lomyckaeTcss XpaHeHHe Ha OTKPBITHIX IUIOMIAKaX. XpaHe-
HUE U CKJIaJMPOBAHHUE TPaHC(HOPMATOPOB MOXKET MPOU3BOJIUTHECS B Tape WM 03 Hee ¢
IPUHATHEM MEP MPOTUB MOBPEKIEHUS TpaHCHOpMaTOpa.

8.3 TpeboBaHMs K XpaHEHUIO TPaHC(HOPMATOPOB B YACTH BO3JEHCTBUS KIMMAaTHYe-
ckux QaxtopoB — 1o ycnoBusm xpanenus 8§ 'OCT 15150.

8.4 Cpok 3amuThl TpaHC(HOPMATOPOB KOHCEPBALMOHHON CMa3KOM, HAHECEHHOM Ha
OPEeaIPUITUU-U3TOTOBUTENE, COCTABIAET TpU rofa. Cpok HCUUCISETCS OT AaThl KOHCEp-
BalliH, YKa3aHHOW B ACMOPTE Ha U3JIEIHE.

[lo ucreyeHNH yka3aHHOTO CpoKa HEOOXOAMMO MPOBECTH NMEPEKOHCEPBAIMIO Me-
TaJVIMYECKUX YACTEH, C MpeABaApUTEIbHBIM yIaJE€HUEM CTAPO KOHCEPBALMOHHON CMa3KH.
Konceppanuto npoBoauts koHcepBaimoHHbIM MacioM K-17 I'OCT 10877.

8.5 JlomyckaeTcst B 3KCIUTyaTallMd MPUMEHSTHh APYTrUe METOIbl KOHCEpBAaLUU W3
npeaycMoTpeHHbIx ['OCT 23216, npu 3TOM CpPOK COXPaHHOCTH KOHCEPBALUMU ONpEes-

€TCA B 3aBUCUMOCTHU OT IPUMEHCHHOI'O METOJa KOHCEpPBAILIMH.
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9 TpancnopTupoBaHue

9.1 TpancmoptupoBaHue TpaHCHOPMATOPOB BO3MOKHO JIFOOBIM 3aKPHITBIM BUIOM
TPaHCIIOPTAa Ha JIFOOBIE PACCTOSTHUS 110 yciaoBusaM TpaHcnoptupoBanus XK mo 'OCT 23216.

9.2 TpanchopmaTopsl OTHPABISIOTCS C MPEANPHUATUS-U3TOTOBUTENS B TPAHCIIOPT-
HOM paMe B KOHTEWHEpax, a TAK)KE B 3aKPBHITHIX aBTOMAIIMHAX.

9.3 TpanchopmaTopsl TPAHCIOPTUPYETCS B BEPTUKAIBLHOM IOJOKEHUU B TpaHC-
noptHoW pame. I[lpu TpancmopTupoBaHuM TpaHCHOPMATOPHI JOJDKHBI OBITH JKECTKO 3a-
KperyieHbl  OT NEepeMElIeHHs]  pacTsbkkaMu W ynopamu.  [lorpyska-Beirpyska
TpaHC(hHOPMATOPOB JOJKHA BBITIOJIHATHCS COTIIACHO CXEME PACIIaKOBBIBAHUS U CTPOTIOBKH,
IIPUBEICHHON B IPUIJIOKEHUH B.

9.4 TpancnopTupoBaHUE B camoJieTax JOJKHO MPOM3BOJIUTHCS B OTAIJIMBAEMBIX
repMETU3UPOBAHHBIX OTCEKAX.

9.5 TpeOGoBaHus K TPaHCIOPTHPOBAHUIO TPaHC(HOPMATOPOB B YACTU BO3JEHCTBUS

KJIMMaTH4YeCKuX (pakTopoB - mo yciousiMm xpanenust 8 'OCT 15150.

10 YTuiausanusa

10.1 IIpu TpaHCIIOPTUPOBAHUHU, XPAHEHUH, DKCILUTyaTallMl, UCIIBITAHUU U yTUIIN3a-
MK TpaHc(hopMaTOpbl HE TPEICTABIAIOT Bpeaa NIl OKPYKAIOIIEH MPUPOTHON Cpeabl U
310POBbS YEJIOBEKA.

10.2 Tlocne okoHYaHHs CpoKa CIyKObl TpaHChHOpMATOPHI MOJIEKAT CIUCAHUIO U
YTUIU3AIUY.

10.3 Tlpu yTunuszanuu JOTKHBI ObITh BHIMOJIHEHBI CAEAYIOIINE PEKOMEH AU

- METaJUIMYECKUE COCTaBHBIE YacTu TpaHchopmaTopa (Menb, CTaIb MIEKTPOTEXHU-
yecKkas M KOHCTPYKIIMOHHAs), BHICBOOOXKIECHHBIE MEXAaHUYECKUM ITYyTEM, JTOJDKHBI OBITH
CIaHbl HA IPEANPUATHS 110 IEPEPabOTKE I[BETHBIX U YEPHBIX METAILJIOB;

- (parmeHTHl MUTON W30JANMM (TUTACTMACCHI), KAPTOH W JIPYTUe H3O0JAIMOHHBIC

MaTepuaJibl OTIIPABUTL HA IIOJUTI'OH TBEPAbIX OBITOBBIX OTXOOOB.
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[Tpunoxenue A
(cipaBo4HOE)
PacuerHbie 3HaUeHNS HOMUHAIBHOW MPEEIbHON KPATHOCTH BTOPHUUYHBIX OOMOTOK JIs 3a-
IIMTHI B 3aBUCUMOCTH OT HOMUHAJIBHOM BTOPUYHOM HArpy3ku B Kiaccax TouHoctd SP u 10P

Tabmuma A.1

HoMuHanwHas

Tun BTOpHYHAs 315 10]15/[20 (3040506075 100
Tparcdopma- Harpyska, B-A

Topa Kos¢duunent HoMunanpHas npeeabHas KpaTHOCTh

TpaHchopmaIuu

100/5 33815 - -] -]-1-1-]-

150/5 72 |49 |26 | 18 | 13 85| - | - | - | - | -

TOJI-110 I11-3; 200/5 85 |61 |35 |23 |18 129 | 7| - -] -

TOJI-110 111-4 300/5 105 | 80 | 49 | 35 | 27 | 19 |13.5] 11| 9 | 75| -

400/5 100 | 81 | 55 | 42 | 33 [235| 18 | 15| 12 |95 7

500/5 85 | 70 | 48 | 36 | 29 | 20 |16 | 13 |11 |85 | 6

600/5 81 | 67 | 47 |36 |29 |21 |16 | 13 | 11| 9 | 65

750/5 86 | 73 | 53 | 41 | 34 | 25 |19,5] 16 | 14 | 11 | 85

oo 800/5 88 | 74 | 55 | 43 | 35 | 26 | 20 | 17 |145] 12| 9

OO 1000/ 68 | 58 | 43 | 34 | 28 | 21 |16,5] 14 | 12 | 95 | 7.5

TOILIL0 e 1200/5 71 | 61 | 47 | 38 | 32 | 24 | 19 | 16 |13,5] 11 | 85

1500/5 72 | 61 | 50 | 41 |35 |27 |22 | 19| 16 | 13 | 10,5

2000/5 55 | 46 | 38 | 31 | 27 | 21 | 17 | 15 | 13 |10,5] 8.5

100/1 53133 |18 115 - | - | -] -1-1-]-

150/1 62 | 44 |24 | 17 | 13 85| - | - | - | - | -

TOJI-110 I11-3; 200/1 72 [543 |2 171297 -] -] -

TOJL-110 111-4 300/1 87 | 69 | 45 |33 |26 | 18 | 13 | 11| 9 |75] -

400/1 97 [ 79 | 54 | 41 |33 |23 |18 | 15| 12 95| 7

500/1 82 | 67 | 46 | 35 | 28 | 20 | 16 | 13 | 11 | 85| 6,5

600/1 76 | 64 | 45 | 35 | 28 | 20 | 16 | 13 | 11| 9 | 6,5

750/1 82 | 69 | 51 | 40 | 33 | 24 | 19| 16 | 13 | 11 | 85

igﬁj }8 e 800/1 83 | 70 | 53 | 42 |35 |25 |20 |17 | 14 ] 12| 9

TOILL10 ILe. 1000/1 65 | 56 | 42 | 33 | 28 |20 | 16 | 13 | 11| 9 | 7

TOLLL0 e 1200/1 67 | 58 | 45 | 37 | 31 | 23 | 19| 16 | 13 | 11 | 85

1500/1 69 | 60 | 48 | 40 | 35 | 27 | 22 | 18 | 16 | 13 | 10,5

2000/1 51 | 44 | 36 | 30 | 26 20,5 17 | 14 | 12| 10| 8

100/5 2 [21 (95 - | - | - -1 -1-1-7]-

150/5 45 [ 29 [16 [ 10 [75] - |- |- |- |- -

200/5 57139 |21 |14 117 |- |- |- [-]-

300/5 73 [ 53 |31 |22 |16 |11 |8 |65 |- | - | -

400/5 72 | 56 | 36 | 26 | 21 14,5 |10 |85 | 7 | 6 | 45

TOJI-110 I11-5; 500/5 78 | 64 | 42 | 32 | 25 |18 |14 |11 |9 |7 | 55

TOJI-110 111-6 100/1 20 [20°] 9 | - | - |- |- |- |-1-71-

150/1 a1 [ 27 (15095750 - |- |- |- |- -

200/1 49 |35 20 [135] 10 |65 | - | - |- |- | -

300/1 60 | 46 | 29 | 21 | 15 |10 | 8 |65 | - | - | -

400/1 68 | 54 | 35 | 26 | 20 [145 |10 | 8 |7 | 6 | 45

500/1 73 [ 60 | 41 | 31 | 25 17,5 13,5 |11 | 9 | 7 | 55

[Ipumeyanus
1 HomunanbHas nmpenenbHas KpaTHOCTh yKa3zaHa 0e3 ydeTa TOKa TePMUYECKONU CTOMKOCTH.
2 * Jlng knacca toudoctu 10P u 19,5 mns xinacca Tounoctu SP.
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[Tpunoxenune b
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Cxema pacnakoBBIBaHHs U CTPONOBKHU TpaHchopmaropa Toka TOJI-110 III
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T Bekpiminme COMOPE3E, CHAME AUCTE, DOKOBUHS U KDBIUKY YRaKOBOYHOU Maps. 2 Umwpymunms 200Ky U Bumaiumes 0o4me. S0pams Meuky ¢ ynakofovHoy nenoy,
CHurmams & yrasanHou nocredobamensHocmy Lvame onops; 8 30Mer HAGHKY,
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3 Omkpymiime HUXHUE 20K KPERIEHUS [T MPaHC@amHamapa K pave (M6 - 4 wm)/ 4. Cmponobxa mpanc@opmMamopa 0e3 pars!.
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ApxaHrenbck +7 (8182) 45-71-35
AcTpaxaHb +7 (8512) 99-46-80
BapHayn +7 (3852) 37-96-76
Benropop +7 (4722) 20-58-80
BpsiHck +7 (4832) 32-17-25
BnaguBocTok +7 (4232) 49-26-85
Bonrorpap +7 (8442) 45-94-42
EkatepuHbypr +7 (343) 302-14-75
WMxeBck +7 (3412) 20-90-75
KasaHb +7 (843) 207-19-05
Kanyra +7 (4842) 33-35-03

cauT: cztt.pro-solution.ru| an. noyta: ctz@pro-solution.ru

Mo Bonpocam npoaax u noaaepxkn obpaiwiantech:

KemepoBo +7 (3842) 21-56-70
Kvpos +7 (8332) 20-58-70
KpacHopap +7 (861) 238-86-59
KpacHosipck +7 (391) 989-82-67
Kypck +7 (4712) 23-80-45
Nuneuk +7 (4742) 20-01-75
MarnuToropck +7 (3519) 51-02-81
Mocksa +7 (499) 404-24-72
MypmaHck +7 (8152) 65-52-70
Ha6.YenHbl +7 (8552) 91-01-32

Hux.Hosropog +7 (831) 200-34-65

HoBocubupck +7 (383) 235-95-48
Omck +7 (381) 299-16-70

Open +7 (4862) 22-23-86
OpeHbypr +7 (3532) 48-64-35
MeHsa +7 (8412) 23-52-98
Mepmb +7 (342) 233-81-65

PocTos-Ha-[loHy +7 (863) 309-14-65

Psisatb +7 (4912) 77-61-95
Camapa +7 (846) 219-28-25

CaHkTt-leTepbypr +7 (812) 660-57-09

Capatos +7 (845) 239-86-35

TenecoH: 8 800 511 88 70

Coum +7 (862) 279-22-65
CraBpononb +7 (8652) 57-76-63
CypryT +7 (3462) 77-96-35
Teepb +7 (4822) 39-50-56
Tomck +7 (3822) 48-95-05
Tyna +7 (4872) 44-05-30
TiomeHb +7 (3452) 56-94-75
YnbaHoBck +7 (8422) 42-51-95
Ydba +7 (347) 258-82-65
XabapoBck +7 (421) 292-95-69
YensbuHck +7 (351) 277-89-65
Apocnasnb +7 (4852) 67-02-35



