®EJIEPAJIBHOE TOCYIAPCTBEHHOE YHUTAPHOE ITPEJIIPUSTUE
BCEPOCCUMCKUI HAYYHO-UCCJIEJJOBATEJIbCKU UHCTUTYT
METPOJIOTUYECKOU CJTYXKBbI
(PI'VII «BHUUMC»)

PEKOMEHIALINA
TocynapcTBeHHast cucteMa 00eCIieueHUs SMHCTBA U3MEPECHU I

HOPMAJIM3AIIMSA HATPY3KHA BTOPUYHBIX IIENEA U3MEPUTEJIBHBIX
TPAHC®OPMATOPOB TOKA

MM 3022-2006

I'pynma T 85

HNPEJNCJIOBUE

1 PASBPABOTAHA ®enepanbHbIM rocyAapcTBEHHBIM YHUTApHBIM IpeanpustueM «Bceepoccuiickuii
Hay4YHO-HCCIIEIOBATEILCKUI HHCTUTYT MeTpoornueckoit ciryxoem (OI'YIT «BHUNMCy)

NCTIOJIHUTEJIN:
Kucenes B.B., Hau. otnena, x.1.H. (pykoBogurens TeMsl), bospua H.A., cT. Hay4HBIH COTpYIHUK

2 YTBEPXKJIEHA ®I'YIT « BHUHUMC» 7 nexabps 2006 r.

3 COTTTACOBAHA ®OT'YIT «BHUUM um. I.1. MenneneeBay,
DI'VII «YHUHUM»
OI'VIT « CHUHUM»
OAO «BHUUD»
HIT «ATC»

4 3APETYICTPUPOBAHA ®I'VII «BHUMMC» 19 nexabps 2006 r.

5 BBEJIEHA BIIEPBBIE

1 OBJIACTh IPUMEHEHUA

Hacrosimast pekoMeHZaIusi yCTaHABIMBAET MOPAAOK pacdera, BbIOOpa M CIOCO0a BKIIIOUCHHMS
JOTPY304HBIX PE3UCTOPOB BO BTOPHUUHYIO IIEMb TPAHC(HOPMATOPOB TOKA.

B mHacrosmel pekoMeHAALMU NPUBENCHBl BO3MOXHBIE MEPOIPUATHS, NPOBEICHHE KOTOPBIX
HAaIpaBJIeHO JUIs TPUBEACHHS HArpy3KH TpaHc(OpMaTropoB TOKa B COOTBETCTBHE C TPeOOBaHUSIMU
I'OCT 7746.

Pexomennamms pacripocTpanseTcs Ha TpaHc(opmaTopsl Toka, n3rotoieHnsle 1o [OCT 7746.

Pemenne o mpOBEACHWM MEPONPUATHH IO pa3rpy3Ke BTOPHYHBIX IETEeH H3MEPUTEIBHBIX
TpaHC(OPMATOPOB TOKA WIJIM O MOAKIIOYEHHH IOTOJIHHUTENBHBIX HArpy30K K BTOPHYHBIM OOMOTKaM
U3MEPUTEINILHBIX TPaHC()OPMATOPOB TOKA (JIOTPy3Ke) IPUHUMAETCS 110 Pe3yJIbTaTaM COOTBETCTBYIOIIUX
U3MEpPEHUI MOIITHOCTH BTOPHUHON HArpy3Ky Ha MECTE UX YCTAaHOBKH M HKCIIITyaTalluu.

2 HOPMATUBHBIE CCBIJIKA

B Hacrosiiei peKkoMeHAAIMH HCIIOIb30BaHbl CCHUIKH Ha CIIEAYIONIEe HOPMATHBHBIC JIOKYMEHTHI:

1) TOCT 7746-2001 «Tpanchopmaropsl Toka. OOIIHE TEXHUUECKUES YCIOBUS;

2) 'OCT 8.217-2003 «I"CH. Tpanchopmarops! Toka. MeToMKa IIOBEPKI»;

3) TOCT 12.2.003-91 «CCBT. O6GopynoBanue mpous3BoacTBeHHOE. OO0mue TpeOoBaHUS
0€30MacHOCTIY;

4) TOCT 12.2.007.0-75 - «CCBT. Hzgemms osmekrporexHumueckme. ObOmue TpeOoBaHUA
0€30IacHOCTH;

5) T'OCT 12.2.007.3-75 - «CCBT. DnexkrpoTexHUYecKre yCTpOHCTBa Ha HampshkeHue cBbime 1000
B. TpeboBanus 0e30mMacHOCTIY,;
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6) I'OCT 12.2.007.14-75 «CCBT. Kabenu u xabenpHas apmarypa. TpeGoBanus 6e30macHOCTIY;

7) TOCT 22261-94 «CpenctBa u3MepeHHH 3JIEKTPUYECKHX M MArHUTHBIX BenuuuH. OOmue
TEXHHYECKHE YCIOBUS

8) 'OCT P 51350-99 «be3omacHOCTh AIEKTPUYECKUX KOHTPOIBGHO-M3MEPUTEIBHBIX MPUOOPOB U
naboparopHoro obopynosanus. Yacts 1. O0mue TpeboBanms»

3 OBIIME MMOJIOKEHU S

dakTHueckass Harpy3ka H3MEpUTEIbHBIX TPaHC(HOPMATOPOB TOKa OMNpeneNsieTcs B Ipolecce
W3MEpEeHNs! BTOPUYHON HArpy3KH (CONMPOTUBIICHHS) TPAHC(HOPMATOPOB TOKA.

B peanbHBIX YCIIOBMSX OKCIUTyaTalldd BO3MOXKHBI CHTYalUH, Koraa (QakTHyeckas Harpyska
TpaHcopMaropa Toka MMeeT 3HaueHne MeHee 25 % wmmm Gomee 100 % oT ee HOPMHPOBAHHOTO
HOMHHAJIBHOTO 3Ha4eHMs. 3aMeHa TpaHchopmaropa Toka Ha Ooiee IMOAXOASAIIMH IpencTaBiIseTcs
9KOHOMUYECKHU HeleJeco00pa3Hoil.

Hns yBenuueHus: QakTuyeckoll Harpy3ku TpaHchopMaropa ToKa PEKOMEHIYETCS HCIOJIb30BaTh
CIeLMaJIbHBIE PE3UCTOPHI, NPEAHA3HAYCHHbIC IS BKIJIIOYCHUS BO BTOPHYHYIO LIENb U3MEPHTEIBHBIX
TpaHcHOPMATOPOB TOKA B COOTBETCTBUH C CONIACOBAaHHBIM B YCTAHOBJICHHOM MOpSAKE MPOeKTOM. B
HacTOALICH MHCTPYKLMHU MPUBEACHA METOJHKA PacyeTa CONPOTHBICHUI TOTPY30YHBIX PE3UCTOPOB BO
BTOPHYHBIX LEISAX TPaHC(HOPMATOPOB TOKA, JaHBI MIPUMEPHI TAKHX PACUeTOB, a TAKKe PEKOMEHIAIINN
0 X YCTAHOBKE.

Jnst ymeHbIeHNsT aKTUUECKOH Harpy3KH ITPOBOASAT MEPOIIPHUSTHS MO Pa3rpy3Ke BTOPHYHBIX IIENer
TpaHC(OPMaTOPOB TOKA.

Hopmanuzauusi Harpy3kd TpaHc(hOPMaTOpPOB TOKA JODKHA OOCSCHECUUTH MOTyYeHHE (aKTHYECKOH
Harpy3k# B auamasone (50+10) % oT HOpMHPOBAHHOTO HOMHHAJIBHOTO 3HAYCHUS.

4 IEPEYEHD OIEPALIA ITPU TPOBEJEHUU HOPMAJIU3ALIUU HAT'PY3KH
TPAHC®OPMATOPOB TOKA

IIpn mpoBeneHnu pabOT MO HOPMANM3ALMU HArpy3KH TpaHC(OPMATOPOB TOKa Ha MeECTE HX
YCTaHOBKH M HKCIUTyaTaIliH CJICIYET BHINOIHATH ONEPAINH, YKa3aHHbIe B Tabmuie 1.

Tabnuua 1 - [Tepeuens oneparmii

HanmeHnoBanue onepanun Homep nynkra

1. BHeuHuit ocMOTp BTOPUYHBIX 1ieneil TpaHcdopmaTopa 9.1
2. ITpoBepka TEXHUYECKOM TOKYMEHTAINH 9.2
3. IlpoBepka MpaBMIIBHOCTH OOO3HAYEHUS BBIBOJOB M TPYIIN COETUHEHUN OOMOTOK 93
BTOpUYHBIX 1leTeii TpaHcdopmaropa

4. IlpoBepka nepexoHbIX KOHTAKTOB TPaHC(OPMATOPOB TOKA 9.4
5. I3mMepenne Harpy3ku (CONPOTUBIICHHUS) BTOPUYHOM LIeNH TpaHc(opMaropa Toka 9.5
6. Pacuer m BBIOOp JOTPY304HBIX PE3UCTOPOB (ECIM MO pe3ysibTaTaM H3MEpeHHH 9.6

BTOpUYHasi Harpy3ka TpaHcdopmaropa TOKa cocTaBisieT MeHee 25 % of
HOMHHAJIGHOTO 3HAYCHUS)
7. YKa3aHusl 10 MOHTaXY JOIPYy304YHOIO pe3ucTopa 9.7
8. [IpoBeneHIe MEPONIPHUATHI IO Pa3Tpy3Ke BTOPHYHBIX IIeTeil (eCIi IO pe3ylibraTaMm| 9.8
M3MepeHnil BTopudHasi Harpy3ka Tpancdopmaropa Toka coctasiseT 6onee 100 % or
[HOMHHAJILHOTO 3HAYCHMSI)

9. OmnpeneseHue 3HAYCHUS BTOPUYHON HArpy3Kd TpaHchopmaropa TOKa IOCIE 9.9
[TpOBEICHNUS] MEPOIPUSATHI 0 HOPMAIH3allMU HATPy3KU

5 CPEJICTBA U3MEPEHMI U BCIIOMOTATEJIBHBIE YCTPOMCTBA
[Ipn mpoBexeHNM omepanyii M0 HOPMAJIM3ALMM HArpy3KHd BTOPHYHBIX Lened TpaHc(hopMaTopoB
TOKa JOJDKHBI OBITH MPHIMEHEHBI CPEICTBA N3MEPEHUI M BCIIOMOTATENbHbIE YCTPOICTBA, TPUBEICHHBIC

B Tabmme 2.

Tabnuua 2 - Cpencrsa M3MEpEeHH M BCIIOMOTATeNbHBIE YCTPOWCTBA

CperncTBa u3MepeHuii u

Tp€6y€MLIe METPOJIOTHYCCKUEC U TEXHUYCCKUC XAPAKTCPUCTUKU
BCIIOMOI'aTCJIBHOC OGOpyI[OBaHI/IG
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1. Hpubop ans wn3Mepenus|luanason usmepenns nanpsvkerms (0,1-5) B.
HanpsDKEHUsT W TOKa BTOpHYHBIX|[lMama3oH uaMepenuid cuibl nepeMenHoro toka (0,01-6) A.

Lerneit [TorpemHocTs u3Mepenus He 6omnee = 1 %

2. Hsmeputens koMmIiuiekcHbIX|[lMana3oH uaMepenus koMmiuiekcHoro conpotupieHus (0,05-5) Om.

COMPOTUBICHUI [TorpemHocTh U3MepeHus He doiee + 4 %.

3 Vkazarens a3 OmnpeneneHne Hayana U KOHIIA 00MOTOK TpaHC(OPMaTOPOB TOKa

4. Jlorpy30uHBIil pe3UCTOP HomuHanpHble 3HAUYEHMs CONPOTHUBICHUH HAarpy3ku (BTOPHYHON
HATPY3KH):

(0,04-0,16) Om (ot 1 B-A 10 4 B-A).
[HomuHanbHbIi TOK 5 A.
MaxkcumanbHbii Tok 1,01 IH.
[leperpyska 60 In B TeueHue 1 cek.
PaGouas Temmepatypa (-40 ... +60) °C.
(OTHOCHTENBHAA BIaKHOCTH 10 90 %.
[TorpemHocTh conporuBieHus = 10 %

[lepeueHp peKOMEHyeMBIX CPEICTB U3MEPEHHH 1 BCIOMOTATENEHOTO 000PyIOBaHUS:

1) ITpubop nzmepenus toka u HanpspkeHus - «PECYPC-UF2M», «Quepromonutop 3.3 T»

2) Vkazarenb a3 - «[lorernuan - TB-M2»

3) M3mepuTesb KOMITIEKCHBIX COIIPOTHBIEHUH - «Bpimmiem

4) Pesucropsr Tuna MP3021-T-5A

Bce cpenctBa m3mepeHuit nomkHBI ObITh BHeceHsl B locpeectp CU um mmers nelcTByromme
CBHJICTENIGCTBA O TIOBEPKE.

HpI/IMe'-{aHI/Ie - ﬂonycxaeTc;{ NPUMCHEHUE OCHOBHBLIX UM BCIIOMOTAaTCIbHBIX CPEACTB PIBMepeHI/Iﬁ JAPYyrux THUIIOB
C METPOJIOTUYCCKUMHU XapaKTEPUCTUKAMU HE XYK€ MIPUBCACHHBIX B Ta6HI/IHe 2.

6 TPEBOBAHUS K KBAJIN®UKALIMU ITIEPCOHAJIA

6.1 K npoBenennio u3MepeHnii BTOPUYHOW HAarpy3ku TpaHc(OpMaTopoB TOKA M €€ HOPMaJIn3alluu
JIOMYCKAlOTCSl JIMIA, MMEIOIIME CTaX paboThl MO JaHHOMY BHJYy H3MepeHHi He MeHee 1 rona,
W3y4YHBIIME HACTOSIIYI0O METOAMKY M INpOIIEIIIne 00yuYeHHE MO MPOBEJCHUIO PadOT B COOTBETCTBHH C
YKa3aHHOH peKOMEHaluei.

6.2 PaboTbl TOMKHBI MPOBOAUTECS C Y9aCTHEM HE MEHEE ABYX CIICIIHAINCTOB, OIUH M3 KOTOPBIX
JOJDKEH UMETh YIOCTOBEPEHNUE, MOATBEP K IatoIIee MpaBo paboTh Ha yeTaHOBKax A0 u cBbime 1000 B ¢
IPYIIIONt 1O 3JIeKTpoOe30MacHOCTH He Huke [V.

6.3 Tlpu npoBeneHun pabOT JOJDKHBI MPUCYTCTBOBATH CIELHUAIMCTHI OpraHM3alliM, Ha OallaHce
KOTOPOH HaXOAWTCS M3MEPHUTENbHBINH TpaHc(OpMaTop TOKa M €ro BTOPUYHBIE IIEIMH, UMEOIIUE OIIBIT
paboTel W mpaBo (B Cilydyae HEOOXOAMMOCTH) Ha NOAKIIOYEHHE W OTKIIOYEHHE JIOTPY’KaeMOTro
Tpanchopmaropa.

7 TPEBOBAHUSA BE3OITACHOCTH

7.1 Tlpu mpoBeacHUU pabOT MOKHBI OBITH COOMIOICHBI TpeOoBaHus [1], a Takke TpeOOBaHHUS
0€30MMacHOCTH Ha CPENICTBA M3MEPEHHI, N3IOKEHHBIE B UX PYKOBOJICTBAX 1O IKCILTYaTAIIUH.

7.2 TlepcoHaoM JTOKHEI OBITH COOMIOICHBI MEPHI H3ITOXKEHHBIC B [3].

7.3 CpencTBa U3MepeHHi, BCIIOMOTaTelIbHbIE CPEJCTBA U 000PYIOBAHUE TOKHBI COOTBETCTBOBAThH
tpedoBanusm ['OCT 12.2.003, T'OCT 12.2.007.0, TOCT 12.2.007.3, TOCT 12.2.007.14, TOCT 22261
u OCT P 51350.

7.4 Bce omnepaTWBHBIC OTKITIOUCHUS M BKIIFOYCHUS JIOJKHBI IIPOBOIUTHCS PYKOBOTUTEIEM padoT B
COOTBETCTBHH C [IPOTrPaMMO¥ POBEACHHS Pa0OT, YTBEPIKICHHON B YCTAHOBICHHOM IMTOPSIIIKE.

8 YCJIOBUSI TPOBEJEHUS U3MEPEHU

8.1 Ilpu npoBeaeHNH HM3MEPEHHMH BTOPUYHON HArpy3KH HM3MEpHUTENBHON Ienu TpaHcdopmaropa
TOKa KJIIMMaTH4YeCKHE YCIIOBUS JOJDKHBI COOTBETCTBOBATH PA0OUMM YCIOBHSIM HCHOJNB3yEMBIX CPEICTB
HU3MEpEHUH.

VYcnoBusl MPUMEHEHHST B YacTH MEXaHWYECKMX BO3ICHCTBHH JIOJDKHBI COOTBETCTBOBATh pabodnM
YCIIOBHUSIM CPEJICTBa M3MEPEHUH BTOPUIHON HAarpy3KH TpaHc(opMaTopa TOKa.

8.2 Ilepexn mpoBeneHNEM U3MEPEHHH BBIOIHIIOT CICAYIOLIIE MOATOTOBUTEIBFHBIE ONEPAIlIH:

- OIpeZessIeTCs] MECTO, B KOTOPOM MMEETCsl BOBMOXKHOCTD MOJKIIIOYSHUS Tpudopa Uit H3MEpeHHUs
BTOPUYHOM Harpy3ku TpaHcopMaropa ToKa;

- pa3MeIaioT ¥ 3a3eMJISIIOT IPUOOP VISl K3MEPEHHS BTOPHYHOM HarpysKH.
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9 IIPOBEJEHUE OMNEPALIUI TP HOPMAJIM3AIIUUA HATPY3KH
TPAHC®OPMATOPOB TOKA

9.1 BHemnuii ocmotp

[lpy BHEmHEM OCMOTpPE IOJKHO OBITh YCTAaHOBJICHO COOTBETCTBHE TpaHC(opmaropa ToKa
CIICAYIOIINM TPEOOBAHMIM:

- BBIBOJBI IIEPBUYHOM M BTOPMYHOH OOMOTOK JOJDKHBEI OBITH MCIIPAaBHBIMH M MMETh MapKHUDPOBKY,
cootercTBytomyo 'OCT 7746;

- TpaHcOpMaTOp JOJDKEH OBITH CHaOXeH Tabnnukoii ¢ Mapkupokoit mo 'OCT 7746;

- 3a3eMJISIIOIINE 3a)KUM (€CIIH OH MPESYCMOTPEH) JIOIDKEH OBITh MOKIIIOUSH K 3a3€MIICHHIO M UMETh
COOTBETCTBYIOLIEee 0003HAYCHHUE.

9.2 IIpoBepka TEXHHYECKOI JOKYMEHTAMH

[epen npoBeneHremM padoOT JOJHKHO OBITh POBEPEHO HAIWYKE CIACAYIOIIUX JTOKYMEHTOB:
- acropT Ha TpaHcdopmaTop ToKa;

- IEHCTBYIOIIEE CBUAETENILCTBO O OBEPKE TpaHCHOpMaTopa TOKa.

9.3 IIpoBepky NpPaBHJIbHOCTH O0003HAYEHHiIl BBHIBOAOB M TIPYyNN COeAMHEHHH OOMOTOK
Tpancopmaropa

ITpaBUNBHOCTH BKJIIOYEHUS OOMOTOK TpaHC(opMaTropa TOKa ONPEAENsIOT ¢ IOMOLIBI0 IpHOopa,
Hanpumep «llotennman-TB-M2», nmeroniero BO3MOXXKHOCTh ONpE/eNIeHHs] Hadala M KOHIA 0OMOTOK
TpaHc(hOpPMaTOPOB TOKA.

9.4 IpoBepka NepexoHbIX KOHTAKTOB TpaHc(opMaTopa ToKa
Ilepen mpoBeneHueM pabOT MO HOPMAJIHM3ALMHM HATPY3KH TPaHCPOPMATOPOB TOKA IEPEXOIHBIC
KOHTAKThI 1OJI’KHBI 6I>ITI) 3a4YUIICHBI U IIPOTAHYTHI.

9.5 Uzmepenne HArpy3KH (CONPOTHBICHUS) BTOPHYHOH Ienu TpaHc(hopMaTopa TOKa

[epen mpoBeneHEM MEPOIPHUATHI M0 HOPMAaJIH3AUN HATPY3KH TpaHC(HOpMATOPa TOKA H3MEPSIOT
(haKTHUECKYIO HATPY3KY (COMPOTUBIICHIE) BTOPUIHON IETIH.

Harpy3sky (compoTuBieHr€e) BTOPHYHON IeTH (C OTKIIOYCHHEM BTOPHUYHOW IeTH TpaHChopMaTopa
TOKa) M3MEPSIIOT MO YTBEP)KICHHOW B YCTAHOBIEHHOM IOPSIIKE METOAUKE BBHITIOJHEHHSI M3MEPEHUN
Harpy3kH (KOMIUIEKCHOTO CONPOTHBIIEHHsI) BTOPHYHOM IIETTH TpaHcopMaropa ToKa.

B cooTBeTcTBHY C JaHHBIMH MACIIOPTA-IIPOTOKOJIA COS (p HArpy3Kku Oombiie win paseH 0,8. B aTom
Cllyyae IpUHMMAEM, 4YTO BTOpHUYHAs Harpy3ka TpaHc(opMaropa TOKa YHCTO aKTUBHAsI, TOTIA:

Zus2 = Rusuo.

QdaxTHUecKas BTOpHUYHAs HArpy3ka, IpUBEICHHAs K 3HAYCHHI0O HOMHHAIBHOTO TOKa,
paccunThIBaeTCs 1Mo popmye

S6a662 =[z’2fi2><Régi2 ; (1

rae Rum2 - CONPOTHUBICHWE HArpy3Kd BTOPHYHOW II€IIM, OIPEAEIEHHOE B COOTBETCTBHU C
aTTECTOBAaHHOW B YCTAHOBJIEHHOM MOPSAKE METOJUKON BBINIOIHEHNS U3MEPEHU;

Lyon2 - HOMMHAJIBHBIA TOK BTOPUYHOM 1IETTH.

Harpysky (conpoTuBieHue) BTOpU4HOH 1enu (0e3 OTKIIoUeHHs BTOPUYHON Lienu TpaHcdopmaropa
TOKa) U3MEPSIIOT 10 YTBEPKJCHHOW B YCTAaHOBJICHHOM IOPSJIKE METOJHMKE BBITOJHEHUSI W3MEPECHUI.
Teky1ee 3Ha4eHUE BTOPUUHON HArpy3KU OMPEAEISIOT METOAOM aMIIepMETPa-BOJILTMETPA.

3HaYeHUE CONPOTUBIICHNSI BTOPUYHOM IIETI PACCUUTHIBAIOT 110 (hopMyIIe

Rusz = Uusn2 | Lio2. (2)

PaccunTanHOE 3HaYEHUE COMPOTHBIICHHS MOACTABISIOT B hopmymy (1).

Cormacao 'OCT 7746 dakrtuyeckas Harpy3ka (CONMPOTHBICHHE) BTOPUYHOM IIEMH COCTAaBIISIET
3HaueHue ot 25% 10 100% 0T HOMMHAIBHOTO 3HaYEHUs CONPOTUBIEHUS (Harpy3ku) BTOPUYHOMN LeMH
TpaHcdopmaropa Toka

CornacHo 'OCT 7746 na TpanchopMaTopsl TOKa C HOMHHAJIBHON BTOPHYHOM Harpy3koii 1o 10 B-A
HIDKHHUH TIpeeN BTOPUYHBIX Harpy30K YCTaHOBJIEH B COOTBETCTBHUH C Tabnuei 3:

Tabnuna 3
Sinon (B-A) 1 2 2,5 3 5 10
SILMMII (BA) 0,8 1,25 1,5 1,75 3,75 3,75

Ecnu Harpy3ka (COnpoTHBIEHHE) BTOPUYHOW Iienu TpancdopMaropa Toka MeHee 25% or
HOMHMHAQJIFHOTO 3HAueHMsl WJIM MEHee 3HaueHWH, YCTaHOBJIEHHBIX B Tabmuume 1, TO mpoBomsTCS
MEpOIIPUATHS 110 BBIOOPY JOTPY30YHOTO PE3UCTOPa B COOTBETCTBMM C IIYHKTOM 9.6 HacTosmied
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pEKOMEHJALINH.

Ecnu dakrryeckast Harpyska (COIpOTHBICHHUE) BTOPHYHON IS COCTABIIsIeT 3HaueHue oomee 100%
OT HOMHUHAQJIIFHOTO 3HAUCHHS, TO TPOBOMATCS MEPONPHUATHS IO pPasrpy3Ke BTOPUYHBIX IENCH B
COOTBETCTBHUH C IMYHKTOM 9.8 HacTOAIICH pEKOMCH IAIIHH.

9.6 PacueT u BbIOOP 10TPY304HBIX Pe3UCTOPOB

Pacuer 10rpy304HBIX PE3MCTOPOB BTOPHYHBIX LENeH TpaHC(HOPMATOpoB TOKA IMPOBOAUTCA HA
OCHOBaHMHU (DaKTUYECKOH HArpy3Kku, THIa TpaHc(opMmaropa TOKa M CXEMbl COCIMHEHHS BTOPHYHBIX
00MOTOK TpaHC(OPMATOPOB TOKA.

[TockonbKy onTHUManbHBIC 3HAYCHHS METPOJIOTMYECKHX XapaKTepHCTHK TPaHC(HOPMAaTOpOB TOKa
Haxonarca B auanazone oT 40 % no 60 % OT HOMMHAIBHOIO 3HAYEHUS! BTOPUYHON HArpy3KH, TO
BBIMTOJIHSAEM HOPMAJIN3ALMI0 BTOPUYHOM HArpy3ku TpaHcdopmaropa Toka n0 ypoBHI 50 %.
ComnpoTuBieHHE 10TPY309HOTO PE3UCTOPA ONpeEeIsieTcs Mo (hopmMyre

o 0,587 2= Ss4602 3)
dt ao [2 >
(712

1€ Suon2 - HOMMHAIIbHASI BTOPHYHASL Harpy3Ka TpaHcopMaropa.

9.7 Yka3zaHusl 10 MOHTAKy A0TPy304HOI0 pe3ucTopa

Jlorpy30dHbie pe3UCTOPHI BKIIOYAIOTCS B KaXIyio (a3y BTOPHYHOW IeTM. B HecHMMETpHUYHON
CXeMe COEIMHEHHsI BTOPUYHBIX OOMOTOK TpaHC(OpMAaTOpOB TOKa, HANPUMEp, «HEIOJIHAs 3Be3[a»
JIOTPY304HBIN PE3UCTOP MOXKET OBITH BKJIFOUEH B HYJICBOM ITPOBOJI BTOPHYHOM 1ETIH.

Jlorpy3o4Hble pe3uCTOpPBl MOTYT yCTaHABIMBAaThCS B pacnpenenuTenbHblii mkagp Ha DIN-peiiky.
[Ikad gomkeH HMeTh BO3MOKHOCTh OIIIOMOMPOBAHMS OT HECAHKIIMOHUPOBAHHOTO JOCTYIIA.

Jlorpy304HBIE PE3UCTOPBI MOTYT YCTAHABIMBATHCS C UCIIOIB30BAaHUEM IITATHBIX KaOCTbHBIX CBSI3EH
B KJIEMMHOW kojoxke. KiemMMHas komogka MOMKHA HMETh BO3MOXKHOCTH OIUIOMOMpPOBAHUS OT
HECaHKIIMOHHPOBAHHOIO IOCTYTIA.

Jlorpy304HbIe pe3UCTOPhI MOTYT YCTaHABIMBATHCS BHE PACIpeNeUTENIbHBIX MKa(GoB U KIEMMHBIX
KOJIOJIOK C HCIHOJIb30BaHHEM CHENHaJlbHOro OOKca, MpeJyCcMaTpHBAIOIIETO BO3MOXKHOCTH
OIUTOMOMPOBAHUS OT HECAHKIIMOHUPOBAHHOTO JOCTYTIA.

IIpumeps! pacuera.

IIpumep Ne 1

BriOparh 1orpy304HbIe pe3UCTOPHI BO BTOPHYHBIX HEMsX TpaHchopmaropos Toka tuna T-0,66-Y3,
yCTaHOBIICHHBIX Ha cTopoHe 0,4 kB TpaHcdopmaropa coOCTBEHHBIX HYK HOACTAHIHH.

Kosdhdumment rpancopmarmm - 300/5;

Knacc tounoctu - 0,5;

HomunanpHass MOIIHOCTE - 5 B-A;

daxTryeckast MOITHOCTh HAarpy3ku — 1 B-A;

Cxema coeMHEeHHsI BTOPUYHBIX OOMOTOK - «ITOJIHasI 3Be3/1a», puc. 1.1, a
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Puc. 1.1. Cxema coeauHeHNs1 BTOPUYHBIX 0OMOTOK TpaHC(HOpMATOpa TOKa C JOTPY30YHBIMHU
pe3UCTOpaMU: «IIOJHAs 3Be3/1a» (a) U «HeroIHas 38e31a» (0)

[Ipumeuanue - Ha cxeme npHuBeZeHbI CIIEAYOLINE YCIOBHbIE 0003HAUCHHUS:
Ruta, Rub, Ruc - GbakTHyeckas Harpy3ka TpaHcdopmaropa Toka ¢a3 a, b, ¢ 0e3 ydeTa IOTPy30YHBIX

PE3HCTOPOB.

MunumanbHas AO0IIyCTUMas Harpys3ka TpaHC(i)OpMaTOpOB TOKa COCTaBJIACT.
SH.MuH = 3,75 BA.

CorpoTHBIIEHHS IOTPY30UHBIX PE3UCTOPOB ONpeesisieM Mo popMmyIie
Rdozp.A +Ro= Rdozp.B +Ro= Rdoep.C +Ro= (SH.MuH - Sd)aKmZ) / Il'zfl‘ 2 = (3,75 - 1) /25 = 0,11 Om (4)
W3 HOMEHKNaTypsl JOTPY304YHBIX PE3UCTOPOB, BBIMTyckaeMbix mnpenmpusatuem OO0 «3UII-
Hayunpubop», . KpacHonap, Beioupaem norpy3odnsiii pesucrop tuna MP 3021-T-5A-4 B-A,
Rl)OZpAHO.M = 0,16 Om
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ITpumep Ne 2

BriOparh Orpy304Hble pe3UCTOpPbI BO BTOPHYHBIX Lensx TpaHcdopmaropoB Toka (TT) rtuma
TIIIJI-10, ycTaHOBNEHHBIX Ha BBOZIC 6 KB cHI0BOTO TpaHC(hOpMaTOpa MOACTAHIIHY.

Koadpdumment tpancopmanuu - 2000/5;

Knacc Tounocru - 0,5;

HomunansHoOe 3HaueHHe conpoTHBIeHHS - 1,2 OMm;

Cxema coeIMHEeHUsT BTOPUYHBIX 0OMOTOK - «HETOoJHAas 3Be31a», puc. 1.1, 6);

®dakTHUeCcKOe 3HaU€HNE CONPOTUBIICHHS Harpy3ku - 0,12 Om.

3HaueHNe CONPOTHBIICHHS JOTPY30UHBIX PE3UCTOPOB onpenessieM no gopmyre (3)

Rdnzp.A +Ro= R()nzp.C + Ro= 0,5 Ruovz — R(jmeZ = 0,5 : 0,6 - 0,12 = 0,48 OMm

W3 HOMEHKNATypsl JOTPYy304YHBIX PE3HCTOPOB, BbIMycKaeMbix mnpennpuaruem 00O «3UII-
Hayuarmpubop», r. KpacHomap, BeiOupaeM Tpu IOrpy304HBIX pesuctopa Trma MP 3021-T-5A-4 B-A,
"HomuHajoM 110 0,16 Om

Rboep,mm 20,48 OmMm

9.8 IIpoBegeHne MepONPUATHSA 110 Pa3rpy3Ke BTOPUYHBIX Heneii

Bo3MOXHBI cireayronye MEpONpHUsTHS 110 Pa3rpy3Ke BTOPHYHBIX HEHeH:

1. 3amMeHa aHaAJIOTOBBIX NMPHOOPOB BO BTOPHYHBIX IIEMAX HA LU(POBBIEC, UMEIOMINE MEHBIIEE
BXOIHOE COIPOTHBIICHUE;

2. OnTuMHU3aIus LETeH 3aIUThI,

3. YMeHblIeHHE CONPOTHBIICHUS KaOes;

4. Hcronp30BaHne cenMalbHbIX IpeodpazoBaTesei.

9.9 OnpeneneHue 3HAYeHHs] BTOPHYHOIT HATPY3KH TpaHcpopMaTopa TOKA Mocjie MpoBeIeHust
MepONPUATHIA 10 HOPMAJIH3ALUH HATPY3KH

[ocne mpoBegeHnsT MEPONPUATHI 10 HOPMAJIM3ALMU HArpy3KH TpaHC(HOpMATOpa TOKA U3MEPSIIOT
(dakTHUecKoe 3HAYCHHWE HArpy3Ku (CONPOTHBIIEHHUS) BTOPUYHONH Ienu. 3HAYCHHE HAarpy3Ku
(compoTHBIIEHNST) BTOPUYHON IIETTH ONPENEISIFOT B COOTBETCTBUH C II. 9.5.

3HaueHne (HaKTUUECKOH BTOPHYHOM HArpy3kd TpaHc(hopMaropa TOKa IOJDKHO HAXOAWUTHCS B
nnanaszone (50+10) % ot HopMHPOBaHHON HOMHUHAIBHOW HATPY3KH.
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COIEPXKXAHUE

1 OBJIACTDb IIPUMEHEHN A

2 HOPMATUBHBIE CCBIIKN

3 OBIIME IIOJIOKEHUA

4 TIEPEYEHb OIIEPALIMI MPU MPOBEJEHUM HOPMAIJIM3ALIUA HATPY3KU
TPAHC®OPMATOPOB TOKA

5 CPEJICTBA U3MEPEHMI I BCIIOMOTATEJIbHBIE YCTPOMCTBA

6 TPEBOBAHI K KBAJIMOUKALIMN ITEPCOHAJIA

7 TPEBOBAHU A BE3OITACHOCTU

8 VCJIOBUS ITPOBEJEHNS U3MEPEHUIA

Ba)KHble NYHKTbI AOKYMEHTa MO)XKHO HBATU NO  CCbIAKE I Ha DHepreTuUK.py


https://energeteek.ru/knowledge-base/ntd?ntd-ntd-139=164

9 IIPOBEJIEHUE OITEPALTUI TTPM HOPMAJIU3AIIMU HATPY3KU TPAHC®OPMATOPOB
TOKA
BUBJIMOT'PAGU A
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