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Hacrosiiee pykoBocTBO 1o skcrutyatanuu (PD) cogepkut cBeieHus 0 Ha3HAYeHUH,

KOHCTPYKIIMH, XapaKTEPUCTUKAX U3MEPUTENIbHBIX TpaHchopMartopoB Toka TIIOJI-10 III (B
NanbHENIIEM UMEHYEMble «TpaHC()OpMATOpPbI»), MPEJHA3ZHAUYCHHBIX JII BHYTPUPOCCHI-
CKHMX MOCTaBOK, JJig aTOMHBIX cTaHlui (AC) u ykazaHus, HeoOXOAUMBIE JUIsl PABUIIbHOM

UX KCIUTyaTallUu.
1 HopMaTuBHbBIE CCHLIKH

1.1 B Hacrosimiem pyKOBOJACTBE IO KCIUTyaTalliyd MUCIOIb30BaHbl CCHUIKH Ha Clie-
JTYIOIINE CTAHAAPTHI:

I'OCT 8.217-2003 I'CU. Tparchopmatopsl Toka. MeToanKa MOBEPKH.

I'OCT 9.014-78 EC3KC. Bpemennasi mpoTHBOKOppO3MOHHAs 3amuTa u3aenuid. O0-
e TpeOoBaHuUs.

I'OCT 1516.3-96 DnextpoobopyaoBaHue MEPEMEHHOTO TOKA HA HAIMpsDKEHUS OT 1
1o 750 kB. TpeOoBaHus K 3MEKTPUUECKON MPOYHOCTH HU3OJIALINH.

I'OCT 7746-2015 TpanchopmaTtopsl Toka. OOIIE TEXHUIECKUAE YCIOBHUS.

I'OCT 8865-93 Cucremsl smekTpuueckoi nzonsiuuu. OLieHKa HarpeBOCTOMKOCTU H
KJIacCU(pUKaLUSL.

I'OCT 9920-89 DnekTpOoyCTaHOBKM MEPEMEHHOTO TOKAa Ha HampsbKeHUe OT 3 110
750 xB. /InuHa nyTH yTeUYKU BHEIIHEN U30JISALUH.

I'OCT 10877-76 Macino xoHcepBaunoHHoe K-17. TexHu4ueckue ycioBHsl.

['OCT 15150-69 Mamunsl, npubopsl U Apyrue TeXHUYecKue uaaenus. Mcnonnenus
JUIS pa3fIMYHbIX KIMMaTU4YecKuX paioHoB. Kareropuu, ycinoBus sKCIUTyaTallud, XpaHSHUS
Y TPAHCIIOPTHUPOBAHMS B YACTH BO3ACHCTBUS KIMMATUYECKUX (PAaKTOPOB BHEUTHEHN CpPEIbI.

I'OCT 15543.1-89 Uznenust 371€KTPOTEXHUUECKUE U IPYTUE TEXHUYECKHE U3JEITHS.
OOmue TpeboBaHHUS B YACTU CTOMKOCTH K KIMMATHUYECKHUM BHEIIHUM BO3JEHCTBYIOIIUM
dakTopam.

I'OCT 23216-78 U3penusa 31eKTPOTEXHUYECKHE. XPaHEHUE, TPAHCIOPTUPOBAHUE,
BpeMEHHasi MPOTUBOKOPPO3UOHHAS 3allluTa, ynakoBka. O0mue TpeGoBaHUS U METOABI UC-
MIBITAHUU.

I'OCT 28779-90 Matepuansl 371€KTpOU30JISIIUOHHBIE TBEpAbIE. MeTobl onpenene-

HHA BOCIINIaMCHACMOCTH 1100 BOSI[CﬁCTBPICM HCTOYHHKA 3a’KUT'aHUA.

2
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I'OCT 28856-90 M30nsTOpHI TUHEHHBIEC MTOJIBECHBIE CTEP>KHEBbIE MoJUMepHBIe. O0-

II1E€ TEXHUYECKUE YCIOBUSI.

I'OCT 30631-99 OGmue TpeboBaHMUS K MallMHAM, IpUOOpaM U JAPYTUM TEeXHUYE-
CKHMM HU3/IeJIUSIM B YaCTH CTOMKOCTU K MEXaHMYECKHUM BHEIIHUM BO3JIEHCTBYIOIUM (haKTO-
paM MpH SKCILTyaTalyu.

I'OCT 32137-2013 CoBMECTUMOCTbh TEXHUYECKUX CPEJICTB AJIEKTpOMarHutHas. Tex-
HUYECKHE CPEJICTBA ISl AaTOMHBIX CTaHIM. TpeboBaHUs U METObI UCTIBITAHUU.

I'OCT 32144-2013 Dnextpuueckasi s3Heprusa. COBMECTUMOCTh TEXHUYECKUX CPEACTB
ayeKTpoMarHuTHas. HopMbl kadecTBa 3JIEKTPUUECKOW IHEPTrUU B CUCTEMAaxX AJIEKTPOCHAO-
KEHUs 00I111ero Ha3HAYCHUS.

I'OCT P 50648-94 CoBMECTUMOCTb TEXHHUYECKHX CPEACTB DJICKTPOMATrHUTHAS.
Y CTOMYMBOCTh K MATHUTHOMY MOJIIO TPOMBILIUIEHHOW YacToThl. TexHuueckue TpedoBaHus
Y METOJIbI UCITBITAHUM.

I'OCT P 51318.11-2006 CoBMECTUMOCTb TEXHUYECKUX CPEACTB JICKTPOMATHUTHAS.
[IpombIniuieHHBIE, Hay4Hble, MeauuuHckue U ObiToBble (ITHMB) BbhICOKOYacTOTHBIE
ycrpoicTBa. Paguonomexu naaycrpuanbabie. HOpMbI 1 METOIBI N3MEPEHU.

PJ1 34.45-51-300-97 O6beM 1 HOpMbI UCTIBITAHUH AJIEKTPOOOOPYTIOBAHHUS.

[IpaBuna TEXHUYECKOU DKCIUTyaTallMK JIEKTPUUYECKUX CTAaHLIMK U ceTer Poccuiickon
denepauum.

[IpaBuiia mo oxpaHe TpyJa IpHU dKCILTyaTalluM dJIeKTpoycTaHoBOK (oT 24.07.2013 r.
No 328n).

[IpaBuna ycTpoiicTBa 3J1€eKTpOyCTaHOBOK. CenbMO€E U3/IaHUE.

[IpaBuna TEXHUYECKOM SKCIUTyaTalluH 3JIEKTPOYCTAHOBOK MOTPEOUTEIEH.

HIT-001-15 OOmue nmonoxeuus odecrieueHust 0€30IacHOCTH aTOMHBIX CTaHIIHH.

HII-031-01 Hopmbl npoeKTUPOBaHUSI CEMICMOCTOMKNX aTOMHBIX CTaHIIMMA.

2 TpeOoBanust 6€30MACHOCTH

2.1 Ilpu mpoBeaeHHH BceX PaOOT MOJHKHBI BBIMOJHATHCS IMpaBHJa TEXHUKU Oe€3-

OTIaCHOCTH, JICHCTBYIOIINE Ha MPEANPHUITUH, SKCILTYaTHPYIOIIEM TPpaHCPOPMATOPHI.
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[Ipy nmoAroToBKE K HJKCIUTyaTallMM W TMPOBEACHUM TEXHUYECKOTO OOCIYKHBAHMSI

JIOJKHBI BBITTONHATHCS «IIpaBuna yCTpoMCTBa 3JIEKTPOYCTaHOBOK», «IIpaBuna mo oxpane
TpyZJa NPHU DKCIUTyaTalluu 3JIEKTPOYCTAaHOBOK» W «lIpaBuiia TEXHMYECKOW SKCIUTyaTaluu
AJIEKTPUYECKUX CTAHIMU U ceTer Pocculickon Penepanum.

2.2 TpebGoanwus 6e301acHOCTH ITpu ToBepke TpaHchopmaropos - o 'OCT 8.217.

2.3 BHHUMAHHE! IIPU SKCIUIYATALOUU TPAHCOOPMATOPOB HEObB-
XOAMMO UCKIIIOUUTDH PASMBIKAHMWE BTOPUYHBIX OBMOTOK!

2.4 BapuaHTt 3a3emMyIeHUS BTOPUYHBIX OOMOTOK OIpeAeNseTcsl MmoTpedureneM, B
COOTBETCTBUU CO CXEMOM BTOPUYHBIX MPUCOEIUHEHHUI TpaHCHOPMATOPOB.

2.5 IlpousBoactBo paboT Ha TpaHchopmaTopax 0e3 CHATHS HANpsDKEHUS C Iep-

BUYHOH OOMOTKH HE AOITyCKacCTCA.

3 Omnucanue n padbota TpaHcHOPMATOPOB

3.1 Ha3nauenue TpanchpopmaTopos

3.1.1 TpauchopmaTopsl mpemHA3HAYECHBI IJIs MEepeaydl CUTHAIA H3MEPUTEIHHOU
UH(GOPMALIUYA U3MEPUTETLHBIM MPUOOpaM, YCTPOUCTBAM 3aIUThI U YIIPABICHUS U JIJIS U30-
JUPOBAHUS LEeNeld BTOPUYHBIX COECIMHEHHI OT BBICOKOIO HAMNPSHKEHHUS B JIEKTPUYECKHUX
YCTaHOBKax NEPEMEHHOr0 TOKa kiacca HanpspkeHus 10 kB.

3.1.2 TpancdopmaTopsl NpeaHa3HAYEHBI 7151 YCTAHOBKH B KOMILUIEKTHBIE pacrpeie-
autenbHble ycTpoiictBa (KPY) BHyTpeHHeW W HapyX HOH YCTaHOBKM HAa HOMHMHAJIBHOE
Hanpspkenne 10 xB. Tpanchopmaropsl HapyKHO-BHYTPEHHEW yCTaHOBKU. HukHss 4acTb
OT (pIaHIla cO CTOPOHBI BHIBOJOB BTOPUYHBIX OOMOTOK MMEET KaTErOpHUIO pa3MelieHus 2
no 'OCT 15150.

3.1.3 TpauchopmMaTopsl H3rOTaBIMBAIOTCS B KIMMATHYECKOM HCTOTHEHUU «Y XJI»
kareropun pazmemnienus | nmm 2 mo 'OCT 15150 u npennasHavueHsb! A1 pabOThI B CIETY-
IOLUX YCIOBUSX:

- BBICOTa yCTAaHOBKH HaJ ypoBHeM Mops - He 6osee 1000 m;

- HIDKHEE 3HAYE€HHE TEMIIEPATypbl OKPY’KAOIIETO0 BO3AYyXa MPU IKCILTyaTallud MU-

ayc 60 °C;
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- BepxHee pabouee 3HaYECHUE TEMIIEpaTypbl OKPYKAIOILIEro BO3/1yXa, C y4E€TOM Iie-

perpea Bo3ayxa BuyTpu KPVY, 50 °C;

- OTHOCHUTEJIbHAs BIAXKHOCTh, AaBjieHue Bo3ayxa — corsiacHo ['OCT 15543.1;

- OKpy’Karoujasi cpejia HeB3pbIBOOIACHAs, HE COJIepKalllasi MbUIH, arPECCUBHBIX Ta-
30B M MapOB B KOHLIEHTPALHUSX, PAa3pyILIAIONIMX MOKPBITHUS, METAUIBI U U30JIALHIO (aTMO-
chepa tuna Il mo I'OCT 15150). Crenenp 3arpsizHeHus: arMmocdepnl coriacHo «IIpaBun
YCTPOMCTBA ANEKTPOycTaHOBOK» - 3C3 st TpaHcdopmaTopa ¢ KaTeropuen JUIMHBI MyTH
yreuku [l mo TOCT 9920 (V C3A - no 'OCT 28856);

- TpaHchopMaTOpbl COOTBETCTBYIOT TpyIIe YCIOBUU 3kcrutyatauuu M1 1mo
I'OCT 30631;

- TpaHc(hOpMaTOpPbl paCCUUTAHBI HA CYMMapHYI0 MEXAHUUYECKYIO HArpy3Ky OT BETpa
co ckopocTbio 40 M/c, ronofeaa ¢ TOJIIMHONW CTEHKU Jibjla 20 MM U OT TS>KE€HHSI TPOBOJIOB
He 6osiee 500 H (50 krc);

- pabouee MonoxKeHue TpaHcHopMaTOPOB B MPOCTPAHCTBE — JIFOOOE;

- TpaHchopMaTOpbl MpeaHa3HA4YEeHbl MJIs DKCIUTyaTallud B 3JEKTPOYCTaHOBKAX,
MO/IBEPTAIOIINXCA BO3ICUCTBUIO IPO30BBIX MEPEHANPSIKEHUI MPU 0OBIYHBIX MEpax Ipo30-
3alIUThI, © UMEIOT HOPMaJIbHYIO0 M30Jsini0 ypoBHS «O0» mo 'OCT 1516.3. U3osnsiius -
Tas, kinacca HarpeBocToiikocth «F» mo I'OCT 8865 u knacca BOCIUIaMEHSIEMOCTH
FH (IIT") 1 mo 'OCT 28779;

- TpaHchopMaTOpbl CEUCMOCTONKH MIPU BO3AEHCTBUM 3€MJIETPSICEHUN NHTEHCUBHO-
cThio 8 OamioB mo MSK-64 nipu ypoBHE YCTaHOBKH HaJ HYJIEBOM OTMETKOM 710 70 M;

- TpaHchopMaTopbl, MpeaHa3HauYeHHble s mnocTtaBku Ha AC, COOTBETCTBYIOT
kiaccy 6e3omacHocty 3H o HIT-001-15 u II kateropuu ceficmocrtoiikoctu o HIT-031-01;

- TpaHc(OpMaTOpbl COOTBETCTBYIOT TPEOOBAHMSIM YCTOWYMBOCTU K BJIEKTpOMAr-
HUTHBIM TIOMEXaM MpPU BO3JACHUCTBUM MArHUTHOTO TOJIA MPOMBIIIJIEHHON YacTOTHI IO
['OCT P 50648, ycranoieHubiM i rpynibl ucnoiaHenus [V mo I'OCT 32137,

- TpaHchopMaTOpbl YAOBIETBOPAIOT HOPMAM UHIYCTPUAIIbHBIX PaJAHONIOMEX, yCTa-

HoByieHHbIM B 'OCT P 51318.11, knacc A, rpynmna 1.
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3.2 TexHMYECKHE XapaKTCPUCTUKHU

3.2.1 OcHOBHbIE TEXHUYECKHE XapaKTEPUCTUKH MPUBEIEHBI B Tabuuie 1.

Ta0muma 1

3HaueHue

HanmenoBanue mapamerpa KOHCTpYKTHBHOE UCIIOJIHEHHE

1.2,2.2 3.2,4.2,5.2,6.2

HomunanpHOE HanpshbkeHue, kB 10

HaubGonbiiee pabouee HanpsbkeHue, KB 12

HomuHanbHas yactora nepeMeHHoro Toka, I’ 50

HomMuHanbHbI BTOPUYHBINA TOK, A 1;5

50, 75, 80, 100, 150,
HoMuHanbHbIN IEPBUYHBIN TOK, A 200, 300, 400, 500, 600,
750, 800, 1000

5, 10, 15, 20, 30, 40,
50, 75, 80

Kiacc Tounoctu mo I'OCT 7746:
BTOPUYHOU OOMOTKH ISl H3MEPECHUIA 0,2; 0,2S; 0,5; 0,5S; 1*

BTOPHYHOM OOMOTKHM JIJIs 3aIUThI 10P

HomunanbHas BropuuHas Harpy3ka™*, B-A,
BTOPUYHBIX OOMOTOK:

npu cos ¢ = 1 1;2;2,5
npu cos ¢ = 0,8 (Harpy3ka WHIYKTHUBHO - aK- 3;5
THBHA)

HomuHanbHas mpejelibHas KpaTHOCTh BTO-
pUYHON OOMOTKM JJIs 3aluThI*** HEe MeHee,
IPY HOMUHAJIBHOM TIEPBUYHOM TOKE, A

5,10, 15, 30, 50 6,5

20, 40 8

75 11

80 13

100 5

150, 500

-

200, 300, 750 9

400 11

600 8

800, 1000 9,5

HomunaneHbIit K03hQuIueHT 6€30nacHoCTH
puOOPOB BTOPUIHON OOMOTKH JIJISl H3MEpe-
HUI**** He Oojee 10
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Oxonuanue Tadmuis! 1

3HauyeHHue
HaunmenoBanue nmapamerpa KoncTpykTHBHOE HCTIOIHEHNE
1.2,2.2 32,42,52,6.2
OnHOCEeKyHAHBIN TOK TEPMUYECKON CTOMKO-
CTH, KA, IPU HOMUHAJILHOM NIEPBUYHOM TO-
Ke, A:
5 0,40
10, 15 0,96
20 - 1,20
30 1,90
40 2,50
50 3,20
75
20 10,0 6,40
100
150 12,5
200, 300 20,0
400, 500 32,0 )
600 40,0
750, 800, 1000 50,0
ToK 27E€KTPOIMHAMUYECKON CTOMKOCTH, KA,
IPY HOMUHAJILHOM [EPBUYHOM TOKE, A:
5 1,0
10, 15 2.4
20 - 3,0
30 4.8
40 6,2
50 8,0
75
20 25,5 16
100
150 31,8
200, 300 51,0
400, 500 81,7 )
600 102,0
750, 800, 1000 125,0
[Tpumeuanus

1 *JIns koHCTpYKTUBHOTO HcnojHenus 1.2, 2.2 knaccel Tounoct 0,2 u 0,2S Bo3-
MOKHBI JIJIsI HOMUHAJIBHBIX EPBUYHBIX TOKOB OT 100 A u BhIIIIE.

2 **3HayeHre HOMUHAIBHOW BTOPUYHOM HArpy3KH yTOUHSIETCS B 3aKa3e.
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3 ***3HadyeHUs HOMUHAJIBLHON MpEACIbHOW KPAaTHOCTH MPUBEAEHBI P HOMUHAb-

HOW BTOPUYHOU Harpyske 5 B-A.

4 ****3gayeHnuss HOMUHAIBHOTO Kod(pduireHTa 6€301MacHOCTH MPUBEAEHBI PU HO-

MUHQJIBHOUN BTOPUYHON Harpy3ke 3 B-A.
5 B COOTBETCTBUU € 3aKa30M MOTYT IOCTABIATHCS TpaHC(HOPMATOPHI C APYTUMU TEX-

HHUYCCKHNMMU IapaMCTpaMHu, OTIMYAIOIIUMUCA OT HOMHUHAJIbHBIX.

3.2.2 HaubGonpmmii pabounii MepBUYHBIN TOK MPUBEACH B TabauIe 2.

Tabmura 2
HomuHanbeHb1i1 HaubGonpmmii pabounit
MEPBUYHBINA TOK, A MEePBUYHBIN TOK, A
5 5
10 10
15 16
20 20
30 32
40 40
50 50
75 80
80 80
100 100
150 160
200 200
300 320
400 400
500 500
600 630
750 800
800 800
1000 1000

3.2.3 PacueTHbIe 3HAYCHUS COIIPOTHUBJICHHA BTOPHUYHBIX 0OMOTOK ITOCTOAHHOMY TOKY

npuBeneHsl B Tabmunax 3 (1.2, 2.2 ucnonnenne TIIOJI-10-III) u 4 (3.2-6.2 ucnonaHeHue

TIIOJI-10 I1I).
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Ta0muna 3
. ComnpoTuBieHne 00OMOTOK ConpoTuBieHne 0OMOTOK
HomuHanbHbIN .
HepBUUHb TOK, A JUIS1 U3MEPEHU I JUTSL 3QIIUTHI
MOCTOSIHHOMY TOKY, OM MOCTOSIHHOMY TOKY, OM
50 0,022
75 0,020
80 0,021 )
100 0,027
150 0,041 0,044
200 0,058 0,058
300 0,061 0,082
400 0,082 0,109
500 0,074 0,131
600 0,089 0,158
750 0,112 0,197
800 0,120 0,210
1000 0,156 0,269
Tabnmia 4
. Conporusnenue oomorok | ComnporuBiieHHe 0OMOTOK
HomunanbHbIi .
HepBHUHbII TOK, A JUISL UBMEPEHUM MOCTOSIH- | IS 3a1UTHI HOCTOSTHHOMY
HOMY TOKY, OM TOKy, OM
5
10 0,030 0,04
15
20 0,055 0,055
30 0,030 0,040
40 0,055 0,055
50 0,030 0,040
75 0,082 0,082
80 0,110 0,110

3.2.4 PacueTHble 3HaUY€HUS HOMHUHAJIBHON MpENEIbHOW KPAaTHOCTH BTOPHYHBIX 00-
MOTOK JUJISl 3aL{UThI, B 3aBUCUMOCTH OT HOMUHAJIbHOM BTOPUYHOI HArpy3KH, IPUBEIACHBI B
IIPUJIOKEHUN A.

3.3  VYcrpoiicTBo

3.3.1 TpancpopmaTopsl BHIMOIHEHBl B BHJIE€ MMPOXOJAHOTO HU30JSTOpPA C OJHOU mep-
BUYHOM M OJHOW WM JABYMS BTOPUYHBIMU OOMOTKaMu. BTOpuuHbIE OOMOTKH HaMOTaHbI HA

TOpOHI[aHBHBIﬁ MarHuTonpoBO/J, KaX/Jasd Ha CBOCM MAarHuTOIIPOBO/IC.
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3.3.2 B tpanchopmaropax Toka TIIOJI-10 11T o6MoTka Nel ciryuT 17151 U3MepeHus,

oOMoTKa No2 - JUIs 3aIIUTEL.

3.3.3 Ilpu 3akaze TpaHcHOpMATOPOB C HECTAHAAPTHHIM HAOOPOM OOMOTOK IO Kiac-
caM TOYHOCTH, Ha3Ha4eHHEe OOMOTOK yKa3aHO B MACIOPTE HA U3/JEINE U HA TAOJUYKE TeX-
HUYECKUX JaHHBIX.

3.3.4 TlepBuuHasi U BTOpUYHbIE OOMOTKH TPAHCHOPMATOPOB 3ATUTHI U3OJISIIITUOHHBIM
KOMITayHJIOM, CO3/Ial0IIIMM MOHOJUTHBIN OJIOK.

3.3.5 BsiBojabl BTOPUYHOM OOMOTKH PAacHOJIOKEHBI B CpeAHE yacTu TpaHchopma-
TOpA MO METAJUIMYECKOMN TUITUTOM.

3.3.6 Tabauuka ¢ TEXHUYECKUMHU TAHHBIMU PACIIOJI0KEHA Ha OOKOBOM MOBEPXHOCTH
TpaHchopmaTopa B HUKHEW YacTH.

3.3.7 T'abapuTHble, YCTAaHOBOYHbBIEC, IPUCOEIUHUTENbHBIE pa3MEPbl U Macca TpaHC-
dbopmaTopoB PUBEEHBI B IPHIIOKEHUH b.

3.4  MapkupoBka

3.4.1 MapkupoBKa BBIBOJIOB PACIOJIOKEHA HA JUTOM OJ0Ke TpaHC(HOpPMATOPOB U
BBITIOJIHEHA NIPU 3aJIMBKE TpaHCHOpMaTOpoB B hopme.

3.4.2 BpiBojabl MEpBUYHON OOMOTKM MMEIOT MAapKUpoBKY «JI1». BeiBoabl BTOpHY-
HbIX 00MOTOK 00o3HavaroTcs: 00M.Nel - («1 U 1»-«112»), 00M.Ne2 - («2U1»-2N2»).

3.4.3 TpanchopmaTopbl UMEIOT TAOJIMUYKY TEXHUYECKUX HAHHBIX C YKa3aHHEM OC-
HOBHBIX TE€XHUYECKHUX MAapaMeTpoB TpaHC(HOPMATOPOB U MpEeAYNpexAatoned HAAIUCHIO O

HanpsaKCHUHU Ha pa30MKHYTBIX BTOPHYHBIX 00MOTKaX.

4 Dxcnayaranus TpaHcpopmMaTopos

4.1 TloaroroBka TpaHC(OPMATOPOB K IKCILTyaTallun

4.1.1 TpancdopmaTopsl paciakOBaTh U MPOBEPUTH KOMIIJIEKTHOCTb.

Tpanchopmarops! THIATENEHO TPOTEPETH IS YAAICHUS MBUIH, TPSI3U U TOBEPXHOCT-
HOH BJIaru.

Yb6enutbcs MmMyTeM HapyXHOTO OCMOTpPa B OTCYTCTBHM IMOBPEKIEHUN BBIBOJOB U
KopItyca TpaHC(OpMAaTOPOB.

HeoOxonumo, mpu MoHTaxke TpaHc(hOpMaTopa, MPOCTPAHCTBO MEXAY MPOKIAIAKON U

IJIMTON TpaHchopMaropa, a TakKe MEXAY MPOKIAIKOW W BHEIIHEW moBepXxHOCThio KPY
10
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3aMOJHUTh KJIEH-TePMETHKOM, MPEIBAPUTEIHLHO 00€3KUPUB MOBEPXHOCTU. PexoMmeHye-

MbIil kiei-repmetuk [lenTanact 1110 wim apyroit, cX0uil O yCIOBHIM IPUMEHEHUS.

[Ipu moacoenMHEHNN MOABOAAIIMX IIMH BBIBOJABI IEPBUYHON OOMOTKH HE JIOJIKHBI
UCHBITHIBATh U3THOAIOIINX YCHIIUN.

MecTo 1151 yCTaHOBKHM TpaHC()OpPMATOPOB JTOIKHO 00ecneunBaTh YAOOHBIN TOCTYI K
BBIBOJIaM BTOPUYHBIX OOMOTOK.

ITonBectn kabenb K OTBETBICHUSIM BTOPUYHBIX OOMOTOK M IPOU3BECTH HEOOXOIM-
MBbIE 3JIEKTPUUYECKUE COECIUHEHUS, NMPEJBAPUTEIBLHO OUYHCTHB BCE KOHTAKTHBIE MOBEPXHO-
CTH OT I'PSI3U CyXOH BETOUIBIO.

[lepen BBOAOM B 3KCIUTyaTallMIO TPAaHC(HOPMATOPHI TOJKHBI OBITH TIOJIBEPTHYTHI UC-
IBITAaHUSAM B COOTBETCTBUH C pa3zenoM «TexHnueckoe o0cityxuBaHue» HacTosero PO.

[Tpu ucnbrTanusx Tpancpopmatopos, 10 ycraHoBku B KPY unu B ero cocrase, no-
IIyCKAeTCs OJHOKPATHOE HCIIBITAHUE DJIEKTPUYECKOW NPOYHOCTH H30JSLUUU IEPBUYHOU
oOMoTku HanpspkeHueM 42 kB ¢ gactoroit 50 'y B Teuenue 1 MuH. B octanbHBIX ciaydasx
UCIBITATENbHOE HAIPSDKEHNE JOJDKHO OBITh 38 KB.

4.2  DkcrulyaTallMOHHBIE OTPAaHUYEHUS

4.2.1 Dxcrutyatauusi TpaHc(poOpMaTOpOB AOHKHA MPOU3BOIUTHCS B COOTBETCTBUHU C
«IIpaBunaMu yCTpOMCTBA 3IEKTPOYCTAHOBOK», «lIpaBHiiaMy TEXHMYECKOW HKCIUTyaTalluu
3JIEKTPOYCTAHOBOK noTpedutenei» u «llpaBunamu TeXHUYECKON 3KCIUTyaTallMM JEKTPH-
YyecKux cTaHuuu u ceter Poccniickon denepanum» npu CleayromuX OrpaHUYCHHSX

- HauOoJjpliee paboyee HANpPsHKEHUE, BTOPUYHBIE HArpy3KU U TOKH KOPOTKOIO 3a-
MBIKaHHSI HE JTOJKHBI TPEBBIIIATH 3HAUEHUH, YKa3aHHbIX B 3.2.1;

- CYMMAapHbI€ MEXaHUYECKHE HArpy3Ku HE JOJDKHBI MPEBBIIIATh 3HAYCHUM, YKa3aH-
HBIX B 3.1.3;

- 3HAYEHUs MEXaHMYECKUX BHEIIHUX BO3JCHCTBYIOIUX (AKTOPOB HE JOJIKHBI IIpe-
BbiaTh ycTaHOBAEHHBIX ['OCT 30631 nns ycnmoBuii skcmutyaTanuu rpynnsl M1;

- KayeCTBO 3JIEKTPOIHEPTUH JIOJHKHO cOOTBeTCTBOBaThH TpeboBanusim ['OCT 32144;

- JIOIyCKaeTcsi KpaTKOBPEMEHHOE, He OoJiee 2 4 B HEJIEINI0, MOBBIIICHHE TIEPBUYHO-
ro Toka Ha 20 % 110 OTHOILEHUIO K HauboJiplieMy paboyeMy NEPBUUHOMY TOKY;

- MEXaHWYeCKHE BO3JCHCTBUS OT MOJIBO/IINX IIIMH HA BBIBOABI TpaHC(HOPMATOPOB MpH

NPOTEKaHUH TOKA KOPOTKOTO 3aMbIKaHHS HE IOJDKHBI MpeBbIaTh ykazaHHbIX B [OCT 7746.
11
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S IloBepka TpaHcpopMaTopoB

5.1 TpancdopmaTtopsl Toka noepsroTcs B coorerctBun ¢ [OCT 8.217.

HHuTepBan Mexay noBepkamu 16 Jer.

6 Texnuueckoe o0CayKMBaAHUE

6.1 Ilpu TexHMYECKOM OOCITY)XMBaHMH TpaHCHOPMATOPOB HEOOXOAUMO COOJIIO-
nath TpeOoBanus pazzena « TpeboBanus 6e30macHOCTU» HacTosIero PO.

[Ipu TexHruueckoM 0O0CITYKUBAHUH MPOBOJSATCA CAEAYIOMINE PAOOTHI:

- OYMCTKa TpaHcopMaropa OT IpS3U U MbUIM CYXOW BETOIIbIO, HE OCTaBIISIONICH
BOpCa, NPOBEPKA KPEIUIEHUS MEPBUYHBIX W BTOPUYHBIX IOJICOCIUHEHUN, KPEIUICHHS
TpaHchopmaTopa;

- BHEIHHUN ocMoTp TpaHchopmaTopa. Ha nuToil MOBEPXHOCTH HE JTOJKHO OBITH
TPELIMH U CKOJIOB U30JISILINH;

- HUCHBbITaHUsl, 00beM U HOPMBI KOTOPBIX ycTaHoBieHbl P/l 34.45-51-300-97.

6.2  MeToabl UCIIBITAHU - B COOTBETCTBUU C «IIpaBunamu TeXHUYECKOW DKCILTya-
TalMU JJIEKTPUUECKUX CTAaHUMKA U cerer PD» U ¢ ydeToM [OMOJHUTEIBHBIX YKa3aHUU
Hacrogmero PD.

6.3 VYka3zaHusg U peKOMEHJAIMU 110 METOJaM MPOBEICHUS UCIBITAHUN U OLEHKE UX
pEe3yJIbTaTOB:

- [OpU NPOBEACHUU UCIBITAHUN SJIEKTPUYECKOW MPOYHOCTH U3OJSLHUM MEPBUYHOMN
0OMOTKM HaNpsHKEHHE MPUKIIAIbIBAETCS MEXIY COCIMHEHHBIMHU BBIBOJIAMU OOMOTKH U 3a-
KOPOUECHHBIMHU U 3a3€MJICHHBIMHU BbIBOJIAMHU BTOPUYHBIX OOMOTOK M ONMOPHBIM (pIIaHIIEM;

- IpU UCTIBITAHUM U30JSIUU BTOPUYHBIX OOMOTOK HaNps>KEHUE MPUKIAJAbIBACTCS K
COEIMHEHHBIM BMECTE BBIBOJAM KaXXK/I0W M3 OOMOTOK NP 3aKOPOUYEHHBIX M 3a3€MJIEHHBIX
BBIBOJAX JIPyroil 0OMOTKH;

- IpU U3MEPEHHUH COMPOTHUBJICHUS H3OJSIIIUM OOMOTOK MEraOMMETpP IPHUCOEIUHS-
€TCsl TAaKUM >K€ 00pa30oM, KaK MpU UCHBITAHUU JIEKTPUUECKOU MPOYHOCTU U3OJSLUU, TTPU
ATOM JUIsl U3MEPEHUSI COMPOTUBIEHUS U3OJSLUUA NEPBUYHON OOMOTKM MCIOJIb3YETCSI Me-

raommetp Ha 2500 B, Bropuunbsix 06MoTok — Ha 1000 B;

12
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- HW3MEpeHuEe TOKa HaMarHMYMBaHHsA BTOPUYHBIX OOMOTOK JJIsi 3AIUMTHI JOJIKHO

MPOU3BOAUTHCS MPU 3HAYCHUAX HAIPSIKEHUN, YKA3aHHBIX B TaOIHIIE 5;

- HU3MEpeHue TOKa HaMarHWUYMBAHUS BTOPUYHBIX OOMOTOK JIJIsi U3MEPEHUN JTOTHKHO
MPOU3BOUTHCS MPU 3HAYCHUAX HAIPSIKEHUN, YKA3aHHBIX B Tabnuile 6;

- IS UBMEPEHMs] TOKOB HAMAarHUYMBaHUS K UCTIBITYEMON BTOPUYHOU 0OMOTKE, IIPU
Pa30MKHYTON MEPBUYHOM 0OMOTKE, MPUKJIIAIBIBACTCS HAMPSHKEHUE, YKA3aHHOE B TaOIMIaX
5, 6. [Ipu 3TOM I0OKEH UCMOIB30BATHCS BOJLTMETP P(GEKTUBHBIX 3HAYEHHI Kilacca TOY-

HoctH 0,5 ¢ BXOAHBIM conpoTuBiieHneM He MeHee 10 MOwm.

Tabmura 5
Homunanbubi Pacuernoe HanpsikeHue®,
MEPBUYHBIN TOK, A B, B kmmacce Tounoctu 10P
5
10 8
15
20 10
30 8
40 10
50 8
75 16
80 21
100 5
150 8
200 11
300 13
400 16
500 12
600 15
750 19
800 20
1000 25

[Tpumeyanue - *3HaueHUs1 paCUETHOTO HAMPSIKEHUS TPUBEACHBI IPU HOMU-

HAJIbHOM BTOPUYHOM Harpyske 5 B-A.

Tabmuna 6
HoMunanbsHbIM EpBUYHBIN Pacuetnoe
Kmnacc Tounoctu
TOK, A HanpsikeHue, B
5-1000 0,2;0,2S; 0,5; 0,5S; 1 1,5

13
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3HAYEHMS UCIBITATENbHBIX HANPSIKCHUM I MPOBEICHMS UCIBITAHUN 3JIEKTpUYe-

CKOM MIPOYHOCTH HU30JIALIMH MEPBUYHON U BTOPUYHOM OOMOTOK, COMPOTUBIICHUS U30JISIUN
0OMOTOK M HW3MEpEHHbIE 3HAYEHHS TOKOB HAMAarHMYMBAHUS BTOPUYHBIX OOMOTOK MpHU
HaIpPSKEHUSX, YKa3aHHbIX B TaOMuLax 5 u 6, yka3pIBalOTCs B MacCHOpTe HA U3JIETHUE.

64  Tpancpopmatopsl HEpeMOHTONPUTOAHbIE. [IpU HECOOTBETCTBUM TEXHUUECKUX

napameTpoB TpaHcpopMaTtopoB HacToseMy PO, Tpanchopmaropbl HEOOXOIMMO 3aMEHUT.

7 TpeGoBaHus K MOATOTOBKE MEPCOHAJIA

7.1  VYcranoBka TpanchopmatopoB B KPY nomkHa mpoBOguThCA MOA PYyKOBO-
CTBOM U HAOJIOJEHUEM HH)XEHEPHO-TEXHUYECKUX PAOOTHUKOB pabounMH, OOYUEHHBIMU
BBITIOJIHEHUIO HEOOXOJIMMBIX ONEpaluii U MMEIOUUMU KBalu(DUKAIMOHHBIN pa3psl He
HUXKe 3.

7.2 Ilpu TexHHMYECKOM OOCIYKMBAaHMM TPAHC(HOPMATOPOB U MPOBEACHUH €r0 HC-
IBITAHUN, pabOTHI JTOJKHBI MPOBOJUTHCS OOYYEHHBIM MEPCOHAIOM, MPOMIEAIINM CHEIH-
aJIbHYI0 TOATOTOBKY U CTQXXUPOBKY M JOMYIIEHHBIE K MPOBEICHUIO MCIBITAaHUN B JCii-
CTBYIOIIEH 3JIEKTPOYCTAHOBKE.

Bpurana, npoBozsiias TeXHUYECKOE 00CITy)KUBAaHUE U UCIIBITAHHE, TOJIKHA COCTOSITh
HE MEHEeEe YeM U3 JBYX YEJIOBEK, U3 KOTOPHIX MPOU3BOIUTENb padOT AOKEH UMETh KBaJIH-
($uKaMOHHYIO TPYMIy MO 3JeKTpode3onacHocTu He Huxe [V, a ocTanbHble wieHbl Opura-

el - He Hioke I11.

8 VYmnakoska. Xpanenue

8.1 Tpanchopmaropsl Ha NPEANPUATUU-U3TOTOBUTENE YKIAIBIBAIOTCA B TpPaHC-
MOPTHYIO Tapy.

8.2  XpaHeHHe U CKJIAIUPOBAHUE JTOJKHO TPOU3BOAUTHCS:
- B ycnoBusx xpanenust 8 mo 'OCT 15150 — gs tpancopMaTtopoB ¢ KaTeropuein pazme-
meHus 1;
- B ycnoBusx xpanenust 5 mo 'OCT 15150 — gs tpancopMaTtopoB ¢ KaTeropuein pazme-
ieHud 2.

8.3 XpaHeHHe U CKJIaJupOBaHHE TPAHCHOPMATOPOB MOXKET MPOU3BOJAUTHCS B Tape

uiu 0e3 Hee.
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8.4  Ilpu xpaneHnuu TpaHchopmaTopoB 0€3 yIaKOBKH JOHKHBI ObITh MPUHSITHI ME-

pbI IPOTHUB BO3MOKHBIX MOBPEXKICHUM.

8.5  Cpoxk 3amutsl TpaHCHOPMATOPOB KOHCEPBAITMOHHOW CMa3KOM, HAHECEHHOM Ha
OPEeANPUITUN - U3TOTOBUTENE, COCTABIIAECT TPU rojia OT JaThl KOHCEPBALUU, YKa3aHHOU B
nacroprte Ha uzaenue. [lo ucreueHnn yka3aHHOTO cpoka HE0OXOJAMMO IPOBECTH MEPEKOH-
CepBAllMI0 METANIMYECKUX YacTel, C MpeJBAPUTEIbHBIM YJaJI€HUEM CTApOl KOHCEpBallU-
OHHOM cMma3ku. KoHcepBalio npoBoauTh KoHcepBalMoHHBIM MacioMm K-17 TTOCT 10877.

JlomyckaeTcsi B SKCIUIyaTalluy MPUMEHSTh JAPYTUe METOJbl KOHCEPBALMU U3 TPEay-
cMmotpeHHbIX ['OCT 23216, npu 3TOM CpPOK 3alUTHI ONPEAEISAETCS B 3aBUCUMOCTH OT IPH-

MCHCHHOI'O METOJJa KOHCCPBAIIUH.

9 TpancnopTupoBaHue

9.1 TpancnoptupoBanue TpaHC(HOPMATOPOB BO3MOKHO JTFOOBIM 3aKPBITHIM BHUAOM
TpaHCIIOpPTa Ha JIOOBIE PACCTOSIHUS B YCIOBHSX TpaHcmopTtupoBaHus K coryiacHo
['OCT 23216.

9.2 TpanchopMatopsl OTHPABISIIOTCA C MPEANPHUSATHS-U3TOTOBUTENS B SAIMUKAX
ni 0€3 WHIWBUIYaIbHOW YITAKOBKH B KOHTEHHEPAX W 3aKPBITHIX aBTOMarmHax. [Ipu aTom
TpaHCHOPMATOPHI TOJDKHBI OBITH KECTKO 3aKPEIJICHBI JEPEBIHHBIMA OpyCKamu, WU C TIO0-
MOIIBIO PYTUX CPEACTB Ha MECTE YCTAHOBKH C 3a30poM He MeHee 10 MM Mexay TpaHcdop-
MaTOpaMH.

9.3 TpancnopTupoBaHHE B caMoJieTaX JOKHO MPOU3BOAUTHCA B OTAINIMBAEMBIX
TePMETU3UPOBAHHBIX OTCEKAX.

9.4 VYcnoBus TPaHCIOPTHUPOBAHUS B YACTH BO3JEHCTBHS KIIMMATHYECKUX (DaKTo-
pOB:

- o yciosusiMm xpadeHuss 9 TOCT 15150 — qyist TpancOpMaTOpPOB KaTeropum pas-
MeIIeHus — 1;

- mo ycaosusiMm xpaderuss 5 TOCT 15150 — qyist TpancOpMaTOpPOB KaTeropuu pas-
MEILEeHUS — 2.

9.5 Tlompem m mepemernieHue TpaHCHOPMATOPOB HEOOXOIUMO OCYIIECTBISATH TPH
MOMOIIA KPEMEXHBIX OTBEPCTUA TIO JWATOHANHM, PACIHOJIOKEHHBIX B OMOPHOW TIUIATE

TpaHCPOPMaATOPOB.
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10 Yruauzanusa

10.1 TIlpu TpaHCHOPTUPOBAHMU, XPAHEHUH, HKCIUIyaTal[MH, UCIIBITAHUA U yTHIIU-
3alMu TpaHC(GOPMATOPhI HE MPEACTABISAIOT Bpea U OKPY)KAIOIIeH cpeabl U 3A0POBbS
YesioBeKa.

10.2 Tlocne okoH4YaHHs CpOKa CIy>KObl TpaHC(HOPMATOPHI MOJIEKAT CIUCAHUIO U
YTUIU3aLUH.

10.3 Tlpu yTunu3anuu AOKHBI ObITh BHIIIOJHEHBI CIEAYIONINE PEKOMEH IAlUN:

- METaJUIMYECKHE COCTAaBHbBIE YacTH TpaHC(HOPMATOPOB (Meb, CTAb JIEKTPOTEX-
HUYECKasi U KOHCTPYKIIMOHHAsS ), BBICBOOOKICHHbIE MEXaHUUECKUM IyTEeM, TOJKHBI OBITh
CIaHbI Ha MPEANPUITHS 110 TTepepabOoTKe IBETHBIX U YEPHBIX METAILJIOB;

- ¢parMeHThl JTUTOM H3OJSALUHU, KAPTOH U JAPYTrUe H3OJALMOHHBIE MaTEepUaIbI

JOJIXKHBI OBITH OTIIPABJICHBI HA ITOJUI'OH TBEPABIX OBITOBBIX O0TXO0JO0B.

16
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[Tpunoxxenue A
(cipaBOYHOE)
PacueTHpIe 3HaUEHUS HOMUHAIBHON NPEAECIBHON KPATHOCTH BTOPUYHBIX

0OMOTOK JJIsl 3aIIUTHI, B 3aBUCUMOCTH OT HOMHUHAJIbHOW BTOPUYHOM HArpy3KH,
B Kj1acce Tounoctu 10P

Tabmuma A.1
Hommnansas 3 5 100 | 15 | 20 | 30
BTOpI/I‘{HaH HarpySKa, BA
Kosdpuument HomunanbHas npenenbHas KpaTHOCTb
TpaHchopmauu
5/5,10/5, 15/5, 30/5, 50/5 9 6.5 3,5 -
20/5, 40/5 11 8 4 3 -
75/5 14 11 6 4 3 2
80/5 16 13 8 6 4 3
100/5 8 5 -
150/5 10 7 4 3 2 1,5
200/5 12
300/5 11 ? 3,3 4 3 2
400/5 13 11 7 5 4 2,5
500/5 7 5 3,5
600/5 ? 8 5.5 4 3 2
750/5 9
800/5 10 9.5 6 > 4 3
1000/5 ’ 7 5.5 4,5 3.5
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[Tpunoxenue b
(obs13aTennbHOE)

["abaputHbie, yCTaHOBOYHBIE, TPUCOSAMHUTEIHHBIC PA3MEPHI U
Macca Tpanchopmaropa Toka TITOJI-10 IIT
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Tabnuna b.1
Tun Pazmepsl, MM p Macca
TpaHcgopmaTopa H H, h h; HEYHOK max, K&
TIIOJI-10 III-1.2 b.1 10
THOJI-10 111-2.2 ) ) B.2
518 200
TIIOJI-10 II1-3.2 b.3,b.1
65 6 12,5
TIIOJI-10 111-4.2 b.3,5.2
TIIOJI-10 III-5.2 B.3,b.1
568 250 115 56 15,5
TIIOJI-10 I11-6.2 b.3,b.2

[Tpumeuanue — Bo3M0kHO M3roTOBJIEHHE TPAHC(HOPMATOPOB C BHIBOJAMH BTOPHUYHBIX OOMOTOK U3 THO-

KOro mpoBoja JuHou 2500 mm.

ApxaHrenbck +7 (8182) 45-71-35
AcTtpaxaHb +7 (8512) 99-46-80
Baprayn +7 (3852) 37-96-76
Benropopg +7 (4722) 20-58-80
BpsiHck +7 (4832) 32-17-25
BnaguBocTok +7 (4232) 49-26-85
Bonrorpapg +7 (8442) 45-94-42
EkaTtepuHbypr +7 (343) 302-14-75
Wxesck +7 (3412) 20-90-75
KasaHb +7 (843) 207-19-05
Kanyra +7 (4842) 33-35-03

Mo Bonpocam npoaax u nognepxkn obpawantechb:

KemepoBo +7 (3842) 21-56-70
Kupos +7 (8332) 20-58-70
KpacHogap +7 (861) 238-86-59
KpacHosipck +7 (391) 989-82-67
Kypck +7 (4712) 23-80-45
Tlvneuk +7 (4742) 20-01-75
MarnuToropck +7 (3519) 51-02-81
Mocksa +7 (499) 404-24-72
MypmaHck +7 (8152) 65-52-70
Hab6.YenHbl +7 (8552) 91-01-32

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

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

Open +7 (4862) 22-23-86
OpeHbypr +7 (3532) 48-64-35
MeH3a +7 (8412) 23-52-98
Mepmb +7 (342) 233-81-65

PoctoB-Ha-[oHy +7 (863) 309-14-65

Ps3aHb +7 (4912) 77-61-95
Camapa +7 (846) 219-28-25

CaHkr-lNeTepbypr +7 (812) 660-57-09

CapartoB +7 (845) 239-86-35

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

YnbsiHoBCK +7 (8422) 42-51-95

Yepa +7 (347) 258-82-65

cauT: cztt.pro-solution.ru| an. noyTa: ctz@pro-solution.ru
TenedoH: 8 800 511 88 70
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Xabaposck +7 (421) 292-95-69
YenabuHck +7 (351) 277-89-65
Apocnasnb +7 (4852) 67-02-35



