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TOCYLAPCTBEHHBHA CTAHOAPT COO3A ccCP
C

TPAHC®OPMATOPbI CHJIOBLIE rocT
Hcnbitanna Ha narpes 3484.2—88
Power transformers
Heating tests (CT C3B 5019—85)
OKII 34 1000

Hata seaenns 01 01.90
HecoGalofeHne cTaHAApTa NpechaeAyeTcs NO 3aKOHY

Hacrosiwu# cTaugapt pacmpocTpaHsercs Ha CHJOBHeE Tpaschop-
MaToph obmero Hasnauenus no TOCT 11677—85 n ycranaBaupaer
06beM, YCJIOBHS H MeTOAH HCIBITAHHS Ha HArpes, a Takxe TPeGOBaHHSA
K M3MepEeHHIO TeMIepaTyp 3JeMeHTOB TpaHC(OPMaTopoB H OKpYyxalo-
HieH cpennl.

Meronbl HCNBITAHHH, YCTAHOBJEHHEE HACTOAIMM CTAHAAPTOM, NMPH-~
MEHSIIOT Takxke AAS CNelHaJbHBIX TPaHCHOpPMATOPOB, €CJH 3TO mpe-
LYCMOTPEHO CTaHAApTaMM HJIM TEXHHUECKHMU YCJIOBHSIMH Ha 3TH TpaH-

copMaTopH.
BriGop Tpanchopmatopos aas ucnsitanuit — no FOCT 11677—85.

1. OBPbEM H YCJIOBUSA MPOBEXEHUSA HCIIBLITAHURA

1.1. HcnuiTauus 3akJ/04alOTCs B HarpeBe TPaHcopMaTopa OAHHM
H3 METOJOB B COOTBETCTBHH C Pa3A. 2 U H3MepE€HHH TpPEBBIIIEHHS TeM-
nepatyp ero 3JeMEHTOB Haj TeMIepaTypoll oXJa)Kaawolled cpeas ¢
1eJbI0 TIPOBEPKH HX COOTBETCTBHS HOPMaM Harpesa.

1.2. Ilpn ucnelTanuH Ha HarpeB ONpeleNslOT NPeBBLILEHHs TeMIle-
paTyp OGMOTOK H IOBEPXHOCTH MarHMTHOH CHCTEMBI, a MJsf MacJs-
HBIX TpaHc(OpPMaATOPOB, KDPOMe TOTO, U BePXHHX CJIOEB Macja Hal TeM-
niepaTypoii oXjaxAalomeil Cpeabl NpH HOMHHAJ/DBHBIX YCJOBHAX 1O Ha-
TPEBY M OXJIaxKAEHHIO,

B TpexdasHbX TpaHCpopMaTOpax, UMEOmMHX HOMHHAJBHYIO MOLI-
HOcTh 125 MB-A u Gosnee, H oZHO(A3HBIX, HMEWOIIHX  MOLIHOCTb
63 MB-A u GoJsee, cnefiyeT ONpenessiTh Takxe NPeBLILIEHHs TeMIepa-
TYp 3/JI€MEHTOB MEeTaNNOKOHCTPYKIHi. O6beM H METOLHKY STHX H3Mepe-

H3nanne opuunaanHoe Tepeneuatka Bocnpemena

*
36


https://meganorm.ru/Index2/1/4293828/4293828402.htm

FoCT 3484288 C. 2

HHH onpenenser paspaGoryuk TpascpopMaropa. Heo6xonumoctb HaMe-
PEeHHsl NMpeBHIIEHHHA TeMmepaTyp  3JIEMEHTOB MeTaJJIOKOHCTPyKUuH
TpaHcHOPMAaTOPOB, HMEIOIHX MOLIHOCTH HHXKe YKa3aHHBIX, TaKxke OIl-
penessieT pa3apaboTyHK TpaHcopMaropa.

1.3. 3a HOMHHAJIbHBIE YCJOBHSI OXJa)KAeHHs MPHHHMAIOT TaKHe, KO-
TOphle COOTBETCTBYIOT HOPMaJbHHIM YCJIOBHAM pa6oThl TpaHchopMaro-
Pa npu cAeAy©OmHX PakTOpax BHemiHed Cpenb:

TeMnepaTypa oxJaxkAaaloliero Bozayxa — ot 10 go 40 °C, a6coaior-
Hasl MOr'PeUIHOCTh ee ONpefeseHuss — B npejenax +1 °C;

TeMIepaTypa OXJaXAaiolleH BoJbl y BXOAa B OXJaAHTeJb — OT 5
o 33 °C, a6coatoTHast NOTPEeLIHOCTh ee ONpelesieHHs — B IpefeJax
+1 °C;

OTHOCHTEJIbHAsL BJAXHOCTb Bo3ayxa — oT 45 no 80 %, npu Temme-
paType oxsaxkaawoulero Bo3ayxa Breiie 30 °C OTHOCHMTEJbHas BJaX-
HOCTb He MOJIKHa OnTb Bbile 70 %, aGCOMIOTHAS NMOTPELIHOCTL ee Of-
pelejeHHst — B npefenax x5 %;

at™Mocheproe aaBnenne — ot 84,0 xo 106,7 xIla (630—800 MM
PT. CT.), a6CoOJIIOTHAS. NMOTPEWIHOCTb €ro ONpefeseHHss — B NpeAeax

+0,666 kI1a (5 MM pr. cT.);

BHICOTA YCTAHOBKH Hal ypoBHeM Mopsi — He Gojee 1000 M, kpome
TpaHchopmaTopoB kjaacca Hanpsxenns 750—1150 kB, ans KoTophix
— He bosee 500 M, abGCOMIOTHAS NMOrPEelIHOCTh ee ONpefejeHHss — B
npefenax =50 m;

BO3JI€ACTBHS JOXK/As, BETPa, CONHEYHOH HJIH APYroi TemJjoBoH paiH-
alUH OTCYTCTBYIOT.

1.4. 3a HOMHHaJBHBIE YCJOBHS NO HarpeBy NPUHHMAIOT TaKHe, IIPH
KOTODHIX IOTePH B TpaHcdopMmaTope PaBHEI CyMMe NOTEPh KOPOTKOTO
3aMBIKaHHA Pxep, H3MEPEHHBIX B ONBITE KOPOTKOr0 3aMBIKaHHsl Ha OC-

HOBHOM OTBETBJIEHHM M NpHBeJeHHHX B cooTtBeTcTBHH ¢ I'OCT
3484.1—88 k HoMHHaNbHOMY TOKY [, H pacueTHoii Temnepatype Op,
H XOJIOCTOTO X0Ra Py, H3MepeHHbIX B ONMBITE XOJOCTOrO XOAa NPH HOMH-
HaJIbHOM HanpsxeHHH U,y .

PesysibTaThl HCIBITaHHE PAacIpOCTPAHSIIOTCS Ha Bce TocJeRyoliue
TpaHCcPOPMATOPH 3TOTO THIA, HMelouiHe notepu He Gosee 1,1 (P e o T

+Py), a pe3ynbTaThl, NpHBedeHHble K HOPMHPOBAaHHOH CTaHZapTOM
HJIH TeXHHYECKHMH YCJOBHSIMH HA OTHEJbHHE THIH TpaﬂchpMaTOPOB
CyMMe NOTEPL KOPOTKOrO 3aMBIKAHHA H X0J0CTOro X0Aa Py uout Pouow
(6e3 momycka), pacnpoCTPaHAIOTCS Ha BCe TPaHCHOPMATOPH 3TOTO TH-
na, uMetoinue norepu He Bblme 1,1 X (P om+ Po pou ) -

Ilpu ucneiTanuu TpancdopMaTopoB no I. 2.3 fonyckaercsi 3a Ho-
MHHaJIbHbIE YCJIOBHSL 110 HarpeBy NpHHUMAaTh TaKHe, IPH KOTOPHIX MO-
TepH B TpaHCcHOpMaTOpe paBHBI cyMMe NOTePb Py uou +P o uom (6€3 IHO-
IycKa).

PesyabTaTsl HCIBITAHUA pacnpoCTPaHSIOTCS Ha Bce TpPaHC(HOpMa-
TOPHI 3TOro THNA, UMeloune norepu He Bhime 1,1 (Py om +Poyon )-
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C. 3 TOCT 3484.2—88

1.5. ODus tpaHcdopMaTOpoB, 3aNOJHEHHBIX MAacC/OM, JONyCKaeTcs
NpeBHIIIEHHe TEMIEPATyPhl BEPXHUX CJ0EB Mac/a ONpeAe/ATh MPH NO-
TEPAX MEHbUIUX, YeM Pxep-{-Po, HO paBHBEIX He MeHee 80 9 3roro sHa-

YeHHs, a OPH MOLIHOCTH TpaHcdopMaropa Beiwe 250 MB-A no coraa-
COBAHHIO MEXIY H3rOTOBHTEJEM M NMOTpeGHTe]eM NpPU NMOTePsAX B TPaH-
chopmarope, paBHbIX He MeHee 60 % (PK9P+P0) (B yKa3aHHBIX CJy-

yagx MOJyYeHHOE NPU HUCMIBITAHHAX NPEBBHILEHYE TeMOepaTyphl CAeay-
€T NPHUBOAKTb K HOMHHAJIbHEIM YCJIOBHAM TI0 1. 1.4).

1.6. Onpelenenne NpeBHIIEHHH TeMIepaTyphl KaxA0H U3 0OMOTOK
H 39/EeMEHTOB MEeTaNJOKOHCTPYKWHH cJjeldyeT NPOBOAHTb B YCJIOBHIAX,
IpPH KOTOPHX TOKH B 06MOTKaX HCNBITyeMOro Tpahcdopmartopa paBHE
HOMHHA/bHBIM, & OTK/JIOHEHHE YacTOThl OT HOMHHAJbHOH B Npejenax
+2 %,

Honyckaercsi npeBHILeHHe TEMIEPATYPhl Kax/Aoi H3 OOMOTOK H
3JIEMEHTOB METaJIIOKOHCTPYKIMH onpejesiaTh NPH TOKaX B OOMOTKax,
OTJIMYHBIX OT HOMHHAJbHHX, HO paBHHX He MeHee 90 % HOMHHAJBLHO-
ro; IPH MOIIHOCTH TpaHcdopMaTopa Bhiie 2560 MB-A no coryacoBanuio
MeXJy H3rOTOBHTEJIEM H NOTPeCUTEeNsIMU TPH TOKaXx He MeHee 75 Y
HOMHHAJbHOro; IJsi TpaHCPOPMATOPOB, 3aMOJNHEHHBIX MACJIOM, — IPH
TOKaX, 00ecleuHBAIOIAX CyMMapHHe IOTepH PK9p+Po.

Bo Bcex cuayyasx, KOrxa TOKH B OGMOTKax OT/IHYAIOTCA OT HOMH-
HaJIbHOTO, NOJIyYeHHBIE Pe3yJbTaThl CJAeAyeT NPHBOAUTD K HOMHHAJb-
HEIM YCJIOBHSAM,

1.7. Onpepnenenue npeBblileHHs TeMIEPaTypbl NOBEPXHOCTH MAarHHT-
HOH CHCTEMH c/eAyeT NPOBOAHTh B YCJAOBHAX, KOrAa K ORHOH H3 06MO-
TOK NOJABENEHO NPaKTHYECKH CHMMETPHYHOe H CHHYCOHZAJbHOE HOMH-
HaJIbHOE HaNpsiXKeHHe IPH 4YacTOTe, KOTOpas He MOJKHA OTJIHYATHCH
OT HOMHHAJbHO} GoJsiee yuem =19,

2. METOAbl HCNILITAHUA HA HATPEB

2.1. Metoa HemOoCpeACTBEHHQOH HArpys3kH

K ozxo#t 3 o6MoTOK TpanchopmaTopa NOABOASAT HOMHHA/NbHOE HaTl-
psixKeHHe, BTOPYIO MOAKJIOYAIOT K COOTBETCTBYIOIlefl Harpyske Tak,
4ToOb B HeH YCTAHOBHJICSI HOMHHAJABHBIA TOK. KOHTPOJIL TenjoBOro
pexuMa B NpoLEecCe MCHHTAHUHA OCYLIECTBJASIOT NyTeM H3MEpEHHs TO-
Ka Ha CTOPOHE Harpy3Ku U MOABEAEHHOro HampskKeHHs.

22. MeToJ B3aMMHOH HAarpysk#

Hcnwityemuiit TpanchopMarop / COEAMHSIOT B COOTBETCTBHH C
uepT. | mapasJesbHO CO BCIOMOTraTebHHM TPaHchopMaTopoM 2 MOIL-
HOCTBIO He MEHee MOLIHOCTH MCIEITyemoro. IIpeanoutuTesibHO, 4TOGH
HOMHHAJ/IbHbIE HANPSKEHHs H IPYNNL COeAHHEHHA 060HX TpaHChopMa-
TOPOB OBIIH OXMHAKOBHIMH. B KOHTYp OGMOTOK BHICHIErO HJIM HH3IE-
r0 HampsXKeHHs BKJIOYAOT MPOMEXYTOUHHWH TpaHchopmarop 3
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roCT 3484.2—88 C. 4

MoHOCTbI0 He MeHee (2 P-U; ) Y% MOIEHOCTH HCIBITYEMOrQ TpaHC-
dopmaTopa, a KJacC ero HanpsKEeHUs H AONYCTHMBIH  TOK 0OMOTOK
JOJIKHBl COOTBETCTBOBAaTb TOMY KOHTYDY NapaJjJeslbHO BKJIOYEHHBIX
06MOTOK, B KOTOPH# OH BKJIIOUeH (P — x03p¢HUHEHT, YUHTHBAOMIHK
najeHue Hanps:KeHHs Ha TpaHCpopMmarope 3; U, —  HampsKeHHe
KODOTKOI'0 3aMBIKaHHUS).

K ucrounuky roka

]

K uemoysury mona

1 — uenniTyeMult TpaschopmaTop, 2—
BCnoOMOraTenbHeii  TpancdopmaTop,
3 — npoMeXyTouREL TpaHchoOpmaTOp

Yepr. 1

K nmapasjenbHO BK/IIOYEHHBIM TpaHCpOpMaTopaM NOABOASIT HOMH-
HaJIbHOE HalpsiKeHHe HCOBTyeMoro Tpascthopmartopa, a HanpsXKeHHe,
NOJABOAKMOE K NPOMEKYTOYHOMY TpaHchopMaTopy 3, PeryJHpyoOT Tak,
4TO6H B OGMOTKe HCIBITYEeMOro TpaHcdopmatopa I, COeAHHEHHOH He-
NOCPeACTBEHHO ¢ TpaHcpOpMaTopoM 2, yCTAHOBHJICA  HOMHHAJbHBIA
ToK. KoHTpoJb TemoBoro pexuma B npollecce HCNEITaHHE OCYIeCT-
BJISIIOT NIyTeM H3MepeHysi NOJBEJEeHHOTO HANpSIXKEHHsI X TOKOB B 06MOT-
Kax HcobiTyeMoro TpaHcdopmaTopa (6e3 npsMOro H3MepeHHs  IIO-
TEPD).

Ecau HanpsixeHHss 060HX HCTOUHHKOB TOKAa He CHHXDOHHBI, TO He-
06x0HMO, YTOOB YacTOTa HCTOUHHKA, MHUTallero Tpaxchopmarop 3,
oTaM4anacr Ha 2—4 Tl OT 4aCTOTH APYroro HCTOYHHMKA AJISl HCKJIO-
4eHUst BAHSHUSA OHeHHH Ha NOKa3aHHs NpuGOpOB.

Ipu ucnbiTaHHH TpaHcdOpPMAaTOPOB W aBTOTPAHCPOPMATOPOB €
6OJILIIAM YHCJOM OTBETBJEHHH AJS CO3AaHUs HeOOXOAMMOro LHPKY-
JHDYIOLIETO TOKa AONMYyCKaeTcs He BBOJHTb B KOHTYp OOMOTOK TpaHC-
¢opmartop 3, a BKIOYaTh OOMOTKM Ha pa3Hble OTBETBJIEHHS, €CJAH NpPH
5TOM BHINOJIHAIOTCS AONMYCTHMEIE ycJoBHS 1o M. 1.6.

Jonyckaercs HanpsiKeHue posbasaHca moJyyaTh nyTeM BKJIOUe-
HuS mapajseJbHO ¢ TpaHcdopmaTropom I BCmOMOraTesibHOTO —TpaHC-
¢dopmaropa 2 ¢ kKodpdHUHEHTOM TpaHcPOpMalMH, IPynNnoft coexHHe-
HHS, OTJHYHBIMH OT TpaHcdopmaropa I.

23. MeTOox KOpDOTKOro 3aMHBKaHHUsI MU XOJOCTOTO
Xopma

39



C. 5 TOCT 3484.2—88

2.3.1. B HcneiTyeMoM TpaHcdopMatope OAHY H3 OOMOTOK 3aMHI-
Kal0oT HAaKOPOTKO I[IPH NOMOINM 32aKOpPayHBAIOUIEro ycTpoHcTBa C ce-
YeHiieM He MeHee ceueHUs 3aKopauuBaeMoli o6MmorkH. OcraBusis oc-
TasJbHble 0OMOTKH Da3OMKHYTHIMH, KO BTOPOH OOGMOTKe MOABOAAT Hal-
psXeHHe, YyacToTa KOTOPOro He JOJIKHAa BHIXOAMTb 32 npefeinl +=2%
HOMHUHAJILHOH, H PEryJHpYIOT €ro Tak, Y4To6H B OGMOTKE YCTaHOBHJICS
TOK, NPU KOTOPOM NOTepH B TpaHcopMaTope OblJH Gbl paBHBI CyM-
MapHbIM nortepsaM 1o n. 1.4. KoHTpoJs TEMJIOBOro pexxuma B Ipoiecce
HCNBbITAHUE [OOMyCKAaeTcsli OCYLIECTBJSATb NyTeM H3MepeHHs Toka (6e3
IpsIMOro M3MEPEHHsi MoTepb), IPH 3TOM ycTaHaBJAHBalOT TOokK I/, pac-
CUHTHIBaeMbIR N0 popMyJie

zp
U=l V PK8p ’ (l)

rie TP — cyMMapHHe notep no m. 1.4.

2.3.2. Tlpy HcnBITaHHSX METOAOM KOPOTKOIO 3aMbIKaHHSI H XOJIOC-
TOro X0Ja IpeBbIIIEHHE TeMNepaTyphl NOBEPXHOCTH MAarHHTHOM CHc-
TeMpl cJelyeT ONpeJe]siTb B ONbiTE XOJOCTOTO XOAa B COOTBETCTBHH
cnm 1.7; 1.4.

B TtpaHcdopmaTtopax ¢ HNPHHYAHTENbHOH LHpPKyJsLHed Bo3dyXa H
Macia (B TOM YHCJe C HalpaBJeHHBHIM JABUXKEHHEM MacJja) OCTaBJisi-
10T paloTalollMMH HAacOCH TPYNNH XOJOCTOIO XOAa, ofecneynBarouine
JBHXeHHe Macia B Gake TpaHcopmatopa. IIpu sTOM pekomeHAyert-
¢l OCTaBJATb pafoTaioinefl TaKylo 4acTb BEHTHJAATOPOB CHCTEMBI OX-
JlaXKeHHs, NPH KOTOPOH MOXHO NOJYYHTb TE€MIepaTypy MacJja, NpH-
MepHO pPaBHYI0 IOJYYEHHOH NpPH Harpese B ONbITE KOPOTKOrO 3aMbl-
KaHus.

2.3.3. lag MacasiHBIX TPaHC(OPMATOPOB, HCIBITYEMBIX METOAOM
KOPOTKOrO 3dMbIKAHHA M XOJIOCTOTO XOAd, MpPH OMNpeJeJeHHH MpPeBH-
WIeHHit TeMnepaTtypbl O6GMOTOK, 3/J1€MEHTOB METaJIJIOKOHCTPYKUHH, HO
BEDPXHOCTH MarHHTHOM CHCTEMbl B pe3yJbTaThl MCIBITAHHH  cJeayer
BHOCHTb NONPABKH B COOTBETCTBHM ¢ pa3f. 5. DTH mnonpaBku oOyc-
JIOBJIeHB! pasjinyieM cpefiHefl TeMmepaTyphl MacJja, TeMIepaTypbl Mac-
A1 B6/IM3H 3/eMEHTOB MeTaJ/IOKOHCTDYKLHH H BEPXHHX CJOEB MacJa
8 ONbITe KOPOTKOrO 3aMbIKaHHSl MPH CyMMAapHLIX NOTEPSX U B OIbI-
Tax KOPOTKOTO 3aMblKaHHA NPH HOMHHAJbHOM TOKE, H B OMNLITAX XO-
JIOCTOTO X043 — IPH HOMHMHAJbHOM HanpSIKEHHH HJH NPH HOPMHPO-
BaHHBIX nOTepsX Pgom -

24, MeTox ycHOBHOH HarpyskH (mo corJaco-
BaHHIO MeXAy H3TOTOBHTeJeM H mnorpeburenem)

2.4.1, Meroa pomyckaercss NPUMEHATb IJS HCOBITAHUS CYXHX 3a-
INHMILEHHBIX M He3allHUIeHHBIX TPaHCc(HOPMAaTOPOB MOLIHOCTBIO  BhILIE
1000 xB-A ¢ ecTecTBeHHBHIM BO3AYLIHBIM OXJIaXKAEHHEM, ec/H pacrnoJa-
ralT TOJbKO OAHHM HCIBITYEMBIM TpaHC(pOpPMATOpPOM HJH €CJAH NpH-
MeHeHUe METOLOB HeMoCpeACTBEHHOH HAarpy3KH HJIH B3aHMHOH Harpys-
KM OIpaHMYEHO BO3MOXHOCTAMH HCIBITATENbHOH YCTAaHOBKH.
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HcnnraHue NPOBOASIT KaK ABa CJAeAYIOIGHX OAHH 3a APYrHM Har-
peBsa: B peXXHMe XOJIOCTOTO XOJAa B COOTBETCTBHHM ¢ 0. 1.7 mpu nore-
pPAX XOJIOCTOro XOAa MO M. 1.4 H B ONBITE KOPOTKOrO 3aMbIKaHHs —
Npy HOMHHAJBHOM TOKe B 0OMOTKaXx.

3. TPEBOBAHHSA K H3MEPEHHIO TEMIIEPATYP

31. TepmMoMeTpH AJNS H3MEepPEHHS TeMNepaTyph

JOna namepenus temnepatypul ot 10 xo 180 °C B pa3HBIX TouKax
TpaHchopMaTopa W OXJaxAawoler cpele ciaeayeT NPHMEHATh TEPMO-
3JEKTPHYECKHE TEPpMOMETPHl (TepMONaphl), H3rOTOBJEHHLIE B COOT-
BETCTBHH C NPHJIOXKEHHEM |, DTYTHHE H CIIHPTOBHE TEPMOMETPH, 3J€K-
TPHYECKHE TEPMOMETPbl CONPOTHBJIEHHS HJIH APyrHe TepMmonpeoGpaso-
BaTeJIH, paBHOLEHHBIE IO TOYHOCTH.

32. Hamepenune TeMmMmepartyph oXNaxXjawileh
CpeaH

3.2.1. Temneparypy oxJsaxaaioueif cpeis (Bo3Ayxa) H3MepsIOT C
HHTEPBAJOM He GoJiee 1 u mpH moMomH Tpex HJu 6oJjblie TepMOMET-
poB (TepMomap), paclOJIOXKEHHHIX ONpeJesIeHHMM 006pasoM BOJH3H
TpaHchOpPMaTOpa MJH OXJAaXAAlOLIero yCTPoficTBa, B 3aBHCHMOCTH OT
BH/la CHCTEMBI OXJIaKAEHHUS.

Kaxawii TepMoMeTp (cmafi TepMonaphel) cJeLyeT nomeumatb B Ha-
NOJHEHHBIH XHAKOCTbIO (TPaHCHOPMATOPHHIM MacJiOM) COCYA, HMelo-
wui o6bem He Menee 0,001 m3. IToBepxHOCTb cOcyla JOJIKHA XOPOHIG
OTpaxaTbh TEMJOBOE H3JyyeHHe, AJI1 Yero ee NOKPHIBAlOT, Hampumep,
agioMuHEneBol ¢oabrofi, CocyZ He ROJXKEH HOABEPraThCs BO3JeEHCT-
BHIO NMPUHYAUTEJNbHHX BO3AYUIHBIX MOTOKOR, B TOM UYliC/Ieé CO3JaBae-
MBIX TPaHC(HOPMATOPOM.

Has tpaHCOpPMATOPOB C €CTECTBEHHOH WMPKYJsuued  BO3LyXa
(cucremamu oxaaxaenus sujgoB M, H, C, C3, CI', ML] u HMILI) co-
CYAB C TepMOMETpPaMH DacloJaraloT He MeHee YeM C TPeX CTOPOH
TpaHcopMaTopa, NPHMEPHO Ha cepejHHe ero BHICOTH, Ha pacCTof-
HHH OT 1 10 2 M OT OXJaXAaouiell NOBEPXHOCTH.

HOns tpancdopMaTOpPOB ¢ NMPHHYAHTENbHOH WHPKYJsLHeH BO3AyXa
(cucreMamu oxJsaxpaenus sugos J, HI, AL, HOL, HHI u CI) npu
HaJIHYHH HaNpPaBJIEHHOro MIOTOKA BO3JlyXa H3 OKPYXKalOIIero MpocTpan-
CTBa K BXOJaM OXJIaJHTeJell M NPH OTCYTCTBHH 3HAUHTENbHOH oOpaT-
HOM UMPKYJSHH HATPEeTOr0 BO3AYyXa COCYAH C TepMOMETpPaMH  cJe-
JyeT ycTaHaBJHBaTh Ha BXOJ€ BO3JyXa B OXJaAuTeNb. TepMOMeTpH
JOJIKHB GBITh YAaJI€HHl OT MOBEPXHOCTH 6aka H oxJajHTeJeil Ha pac-
crosiide ot 1 10 2 M, 4To6H H30exXaThb BO3AEHCTBHS TEIJIOBOTO H3JY-
YeHHS.

B cayuasx, Koria uMmeercsi 3HauMTeJbHasi oOpaTHas LHPKYJ/suus
HarpeToro BO3JyXa, TEPMOMETPH! CJeAyeT yCTaHaBJHBATb B T€X Mec-
Tax BOKPYr TpaHcdopMaropa, rie OTCYTCTBYIOT MOTOKH O6paTHOM LHp-
KyJSILIHH BO3AyXa, IPEHMYIECTBEHHO CO CTOPOHH TpaHchopMaTopa, He
HMelolledl oxsauTeNeli (ecqu Takast uMeercs).
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C. 7 TOCT 3484.2—88

3.2.2, Bo BpeMs ucnblTaHuH, 0COGEHHO B moc/eJHell YEeTBEPTH Iie-
puoja MCNHITAHHH, TeMmepaTypa OXJaXAawIIero BO3AyXa JOJXKHA
0CTaBaThCA IO BO3MOXKHOCTH NMOCTOSIHHOH (He JNOJI)KHAa H3MEHSATbCS Go-
Jee yeM Ha 1 °C B wac). B atom cJayuae 3a TeMmmepaTypy OxJaxzaa-
Iomero Bosgyxa Oy, BO BpPeMs HCHHTAaHHH NPHHHMAIOT  CpeAHee
apudMeTHyecKoe TEMNepaTyp, U3MEepeHHBIX TepMOMeTpaMH, yCTaHOB-
JIeHHBIMH BOKPYr TpaHcopmaTopa B cOOTBeTCTBHH ¢ M. 3.2.1, B KOH-
Ie nepuHoja MCHBITaHHA.

Ecan B nocsesHell 4yeTBepPTH NMepHOJA MCNIBLITAHHH TeMmepaTtypa Ox-
JaxIalomero Bo3fyxa uaMeHsercd GoJsee uem Ha 1 °C B uwac, HO He
6osee uem Ha b °C, TO 3a TeMIepaTypy OXJaxKJalwouied cpearl NPHHH-
MaloT cpefiHee apu()MeTHUECKOe TeMIepaTyp, H3MepPeHHBHX B COOT-
BEeTCTBHH ¢ M. 3.2.1 uepe3 paBHEIe NPOMEXYTKH BpEeMEHH B TeueHHe
noc/nefHeR dYeTBEPTH INepHOja HCIBITAHHIL.

Ecnu 3HayeHus TteMmepaTyp OXJaxJaioumiero BO3AyXa, HU3MepeH-
Hble B KOHIlE NEepHOJa HCIBHTAaHHH, 3HAYHTEJbHO OTJHYaloTcs (Gojee
yeM Ha 5 °C) oT cpeaHero apu()MeTHUECKOr0 TEMIIepaTyp 3a MOCJel-
HIOI0 YeTBEPTb INEpPHOJA HCHOBITAHHH, TO PEKOMEHJYETCs ONpelessaTh
3KBHBAJIEHTHYIO TeMIIepaTypy OXJaxKAAlolled cpeasl B COOTBETCTBHU
C NpHJIOXKEeHHeM 2.

3.2.3. as tpaHcpopMaTopoB ¢ cucTemamu oxgaaxaenust I u HIJL
TeMnepaTypy oxJaxjawoueii cpeias (BOAB) cJelyeT H3MepsiThb Ha
BXOJle B OXJIagHUTe]b, AJsi 4ero Tepmomerp (cmail TepMmonaphl) mnome-
IAI0T B TUJb3Y, NPeAHA3HAYEHHYIO JJIS H3MEpeHus TeMuepaTypH OXx-
Ja)kjamouwe BOAH, NPeJBAPHTENbHO 3aNOJHEHHYI0O BOJOH HJIH Mac-
JoMm. 3a TeMmmepaTypy OxJaxJaiolledl BOAB NPHHHMAIOT  CpeaHee
apudMeTHYECKOe 3HAUEHHe, MO KpaiiHeH Mepe, Tpex W3MepeHHH, mpo-
BOJHMHIX Yepe3 NPHMEDHO paBHbe, HO He Gojee | U, NIPOMEXYTKH
BpeMeHH B TeYeHHe IocJeHel YeTBePTH NepHOAa HCIBITaHUH.

33. Hsmepenne rTeMnepaTypo BepXHHX clioesB
Macaa

3.3.1. las TpaHchOpPMATOPOB ¢ €CTECTBEHHOH LHpPKyJsAuuell Maciaa
TeMNepaTypy BEPXHHUX CJ0eB Macia @, H3MepsANT  TepMOMETPOM
(TepMonapofi), NOMELIEHHBIM B T'HJb3Y, NpelHa3HAYEHHYIO AJs Tep-
MOMETPHYECKOrO [aTYHKa H PACIOJIOXKEHHYI0O Ha KpHIIKe 06akKa, HJIH,
IOPH YCTAaHOBKE OXJaJluTenedl OTIAeNbHO OT TpaHchopmaropa, B
BHIXO/HO# Tpy6e, IO KOTOpOH Harperoe Macjo NOCTYNaeT B OXJaJH-
Tesb, BO3JIe ee NPHCOeAHHEHHS K 6aKky.

Baanon Ttepmomerpa (cmalf TepMomaphl) NMOrpy:amoT B THJb3Y,
IpeJBapuTeJbHO 3dNOJHEHHYI0O MacJioM, Ha raybuHy 5—10 cM HHXKe
YPOBHSI KPHIUKH 6aka. EciiH KOHCTPYKILHS THJIb3bl HMeEET BLICTYNalo-
Imue Haj KPHIKOH 6aka yacTH, TO WX CJEelyeT MOKPHIBAThH TEMJIOH30-
JIHPYIOIIHM MaTepHaJoM. ¥ POBEHb MacJjla B THJIb3€ HOJIXKEH COBIajaTh
¢ ypoBHeM Macna B 6ake.

ITpu ucneiTaHuH TpaHcHOPMATOPOB C CHCTEMaMH oxJaxIeHns M
H H, xoropnle He KOMIJIEKTYIOTCSI THJb30OH JJSI TEPMOMETPHYECKOro
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JaTyhKa, TEMIEPATypy BEPXHHX CJO€B Macjla H3MEPSIOT NPH MOMOLULH
TepMOINaphl, YCTAHOBJEHHON B BEDXHEM cjloe Macja oA KpHiuko# 6a-
Ka Ha rayOuHe He MeHee 10 cM OT ee NOBEPXHOCTH.

3.3.2. Ilas TpaHcHOpMATOPOB C HPUHYIHTENBHOH  WHMPKyJAsuued
MacJa TeMIepaTypy BXOASILEro H BHXoAgulero 3 6aka macsa (Bep-
XHHX H HHXKHHX C/JI0€B) H3MepsIOT NPH NMOMOILH TepMonap, cnan KOTOo-
PhIX TOMENIAI0T B THJb3H, PACNOJOXKEHHbBIE Ha MacJONpOBOAE BO3Jje
BXOJa N BHIXOZa ero u3 6aka.

Ias tpancdopMaTOpOB C NPHHYAHTENbHON LHPKyJsAuHed MacJa,
KOTOpHIE He KOMILUIEKTYIOTCS THJIb3aMH, a TaKXKe AJs TpaHCHOpMaTo-
poB c cucreMaMu oxJaxjaeHuss M u Jl co chbeMHHIMH paauaTOpaMH,
TEMIIEPaTypy BXOAMIIEr0 H BHXOAAMIEro M3 6aka Macia (BEepXHHX H
HHXXHHX CJIO€B) H3MEpSIoT NpH MOMOIMIH TePMOMap, Cial KOTOPHIX 3a-
BOAAT B MacJONpOBOL (IAaTPyOOK) MexAy ¢(JaHIAMH C PE3HHOBBI-
MH NPOKJafiIKaMH B MECTaX NPHCOeNMHEHHs ero X 6aKy Tak, uTOGH
cnaf He KacaJcs MOBEPXHOCTH MeTaJlia.

34. Onmpenenenne cpexHed TeMHmepaTypm MacJaa

3.4.1. Cpennioro TeMneparypy macila Ow.cp CleyeT PaCCUMTHIBATH
KaK pPa3HOCTb TeMIepaTyphl BEDXHHX CJOEB Maciia Oy M TOJOBHHE
Pa3HOCTH TeMmeparyp MacJa Ha Bxole ©, H BHIxoze ©®, H3 CHcTe-
MHl OXJaXJAeHHs 1o ¢opMmyJe

eu.cp =em_&‘2i ’ (2)
HpH 3TOM Pa3HOCTh TeMnepatyp ©, —O, onpeaessior:

AJsi  TPaHC(HOPMATOPOB C ECTECTBEHHOH H MPHHYJHTENbHOR LHp-
KyJasndei MacJa H OXJaXAalomero BO3AYyXa, KOTOPHE HMEKT CheM-
Hble OXJajiuTeJHu (paAvaTOPH) MO Pa3HOCTH TeMIlepaTyp Macja Ha
BXoJe B OXJakAalouiee yCTPOACTBO H BEIXOJE K3 HEro;

At TpaHcOpPMATOPOB € €CTECTBEHHOH M NMPHHYAHTEJbHONR LHDKY-
Jsnxefl OXJaxKjalomero BO3Ayxa, HMeoluX TpybyaTeie 6aku unu 6a-
KH ¢ paguaTopaMi 6e3 pa3beMoB, MO PasHOCTH TeMOepaTyp Hapyx-
HBIX NOBEPXHOCTeH BepxHell U HMXKHe# uyacTedl oxJsaxpawollei TpyGKH
HJIH BEePXHEro M HiKHero natpyb6ka paguaTopa B MecTax HxX INpHCOe-
JHHEHHS K Oaky, IpH 3TOM Tpy6Ka HJIH pajHaTOp AOJKHH GHTH pac-
HOJIOXKEHB KaK MOXKHO OJIHXKe K cepefHHe paccMaTpHBaeMoH CTopo-
HBI 6aKa:

BAJs TPaHC(POPMATOPOB C FIaAKHMH H BOJHHCTHIMH 6GakaMH Ilo pas-
HOCTH TEeMIEPaTyp Hapy:KHOH MOBepXHOCTH Gaka Ha BBICOTaX, COOTBET-
CTBYIOIHX BEPXHEMY H HHXKHeMYy KpasfiM 06MOTKH.

3.4.2. Ina rpancdopmaTopoB MourHocThI0 K0 2500 ¥B-A c ecTect-
BEHHBIM OXJMaKJA€HHeM, C FIaJAKHMH, BOJHHCTHIMH H TPy6YaTHIMH
6akaMi HnH ¢ 6akaMH, MMEIOIIHMH pajHaTopbl 6e3 pa3beMa, AOIycC-
Kaercs NPHHHMaTh CPENHIOI TeMIepaTypy Macia paBHofi 0,8 Temre-
paTypsl BepPXHHX CJIOEB MacJja.
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3.4.3. Ilnst Bcex BHAOB OXJaXIEHUS CPENHIOI TeMIepaTypy MacJja
BOJIITH Pa3HBIX 06MOTOK JOMYCKaeTCs PacCYHTHIBATH IO popmyse (24)

AJIsSl CONPOTHBJEHUS Ry , KOTOpOe ONpeessiorT, Kak yKasaHo B I. 2.1.2
UpHJIOKEeHHS 3.

3.5. MamMepenHe TeMneparyp 3JeMEeHTOB MeTaJJo-
KOHCTPYKUHH

3.5.1. Ins m3MepeHHs TeMIepaTypsl NOBEPXHOCTeH 3JeMEeHTOB Me-
TaJ/VIOKOHCTPYKLHii TP NOMOIIH TepMONlap HX CllaH NPHIAHBAIOT, NPH-
BapHBAIOT UJ/IH 3allPeCCOBLIBAIOT B CIElHaJ/bHEIE OTBEPCTHS.

3.5.2. Jlna u3aMepeHHsi TeMII€paTypH NMOBEPXHOCTH 6aka H maTpy6-
KOB CHCTEMBHI OXJaXJeHHs cnafi TepMONapel JONYCKaeTcs IPHBApH-
BaTh MJIM NMPHMaMBaTh He K CaMOH IOBEDXHOCTH, a K TOHKOH MeTaJuJlu-
YeCKOH TJaCTHHKe HuHM (oabre pasmMepom He MeHee 2X2 cm?. 3atem
MJIaCTHHKY NPHKJEHBAIOT HJH IJIOTHO NPHXKHMAIOT K NpeJBapUTENbHO
OUHLIEHHOH OT KPAaCKH IOBEPXHOCTH, THIATEJNbHO H30JHUDPYIOT TEIJIO-
H30JIsLHed (ac6eCT MM Pe3HHA) OT OKPYKaloIel CpejHl.

3.5.3. [las u3MepeHust TeMNepaTypH NOBEPXHOCTH B BePXHeH 4acTH
MAarHHTHOH CHCTEMH! clafi TepMOIaphl YCTaHABJHBAIOT MEXJy JHCTa-
MH LEHTPaJbHOrO maKeTa Ha ray6uHy 15—25 MM.

3.5.4. lng u3aMepeHHsl TeMIepaTypbl Macja BOJH3U 3JeMEeHTa Me-
TaJUIOKOHCTPYKUHMY TIpH IOMOILK TepMoNaphl ee crnafl 3aKpemIsioT Ha
paccrosiiun 30—60 MM OT MecTa yCTaHOBKH TepMOIaphl Ha NOBEPXHOC-
TH 3/€MEHTa MeTa/VIOKOHCTPYKUHU Tak, YTOGBl OH He Kacalics rpeio-
meficad TOBEPXHOCTH.

3.5.5. Ilpu HCHBITAHHH CYXHX TpaHC(OpPMATOPOB MJis ONpeAeJeHHS
HACTYIHMBLIErO TENJOBOrO PaBHOBECHS YCTaHaBJAHBAIOT TepMONaphl B
CJIeYIOLIMX MecTax:

JJISL 3aLIMIEHHBIX H He3allHUeHHbX TpaHchopMaTopoB — B HEHT-
paJIbHOH YacTH BEPXHEro sipMa;

IJisi TepPMETHYHBIX TPaHC(HOPMaTOpOB M TPaHCHOPMATOpOB, MOJ-
HOCTbIO NOMEIIEHHEIX B repMEeTHUECKHH KOXKYX, — B LIEHTPE BepxHe#
YacTH NOBEPXHOCTH KPBIIUKH M B IEHTPe GOKOBOH YacTH NOBEPXHOCTH
FEPMETHYHOTO KOXYXa.

3.5.6. Mecra ycTaHOBKH TepMONap Ha MOBEPXHOCTAX 3JIEMEHTOB Me-
TaJVIOKOHCTPYKIHH, Tpacca HX NPOXOXKAEHUS BHYTPH 6aka, Crocol BhHI-
BefleHns U3 6axa 3a NpefeJssl TpaHchopMaTopa AOJNKHE! GHITH ONpese-
JieHBl pa3paboTyHKOM TpaHcdopMaropa.

3.6. OnpeneseHne cpefHell TeMnepaTypo o06MOTOK

3.6.1. Cpenniolo TeMneparypy oGMOTOK OIpeLesIOT METOAOM H3-
MEPEHHs HX CONPOTHBJEHHA NMOCTOSHHOMY TOKY B coorBeTcTBHH ¢ TOCT
3484.1—88 npu momowM MOCTa HJIH NYTeM OXHOBPEMEHHOI'O H3Mepe-
HHSl TOKa H NajleHHs Hanpsi)KeHHs Ha O6GMOTKe, WJIH NMajeHHA Hanps-
JKEHHsT Ha OOMOTKE H 3TaJIOHHOM CONPOTHBJIEHHH IIDH 3aJaHHOM pabo-
ueM Toke. [l 5TOrO H3MepsAIOT CONPOTHBJIEHHS OGMOTOK B <«XOJOA-
HOM COCTOSHHH» — R, npu H3BecTHOX TeMmepatype 8; ot 10 xo
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40 °C, KOTOpYIO H3MepSIOT NIPH 3aJaHHHX YCJOBHAX OJHOBPEMEHHO C
H3mepeHnueM R, . 3arteM, mocse HarpeBa TpaHC(HOpMATOpPa, H3MEPSIOT
CONPOTHBJIEHUsE OOMOTOK B «HAarpeTOM COCTOsiHMH» — R, TpU Heus-
BeCTHbIX (OmpejesisieMbiX) TeMnepaTypax OGMOTOK Bgeq B COOTBET-
CTBUH C NPHJOKEHHEM 3.

TeMnepaTypy oOMOTKM B «rOpSiu€M COCTOSSHHH» — Ggq ONpPEfeNs-
10T o dopMyse (24) NPUIOKEHHA 3 MO U3MEPEHHHIM 3HAUEHHAM Ry,
08, uR,.

3.6.2. 3a cpeaHIOI0 TeMIepaTypy OGMOTOK CyXoro TpaHC(popmaTo-
Pa B «XOJIOLHOM COCTOSIHHM» — ©, , HaXojsuerocs He MeHee 16 u B
NOMEIUEHHU TPH eCTECTBEHHO H3MeHAoumelics TemMnepatype oXJaxia-
I0IIero Bo3ayxa He Gosee uem Ha 1 °C B uwac, He BKJIOYaBLIErocs H He
NO/JBEPraBIUIErOCst HAarpeBy OT CTOPOHHEro MCTOYHHKA Temla 3a 3T0
BpeMms, c/efyeT NIPHHAMATh CpeliHee apHdMeTHUeCKOe NOKA3aHHui ABYX
TePMOMETPOB, YCTAHOBJICHHHX Y BEDXHETO H HHIKHEro KpaeB GOKOBOM
MNOBEPXHOCTH OJHOH H3 HapyXHHX 0O6MOTOK (Ansf Tpex(dasHBIX TpaHC-
tdbopmatopoB — dasn B).

Jns Cyxux repMeTHYHBIX TpaHCcdHOpPMaToOpoB M TpaHC(HOPMATOpPOB,
NOJIHOCTHIO MOMEIIEHHBIX B repMETHUSCKUH KOXKYX, NIPH BHILUE yKa3aH-
HHIX YCJOBHSX 3a CPELHIOI0 TeMmepaTypy oOMOTOK ©, JHonyckaercs
IPHHHMATh CPefHee apH(MeTHUECKOe NMOKa3auuii ABYyX TepMonap (Tep-
MOMETpPOB), YCTAHOBJICHHBIX ¥ BEDXHErO M HHXKHEro KpaeB GOKOBOH IO-
BEPXHOCTH KOXYXa.

Haiinennas cpeaHssi TemMmepaTypa OOMOTOK B «XOJOIHOM COCTOS-
HHM» NpH M3MEHEHHH TEMIepPaTypH OXJaXxKjaloliero Bo3jyxa He Gosee
yeM Ha 1°C B yac fo/XHA OBITh paBHA TeMIepaType OXJax/Jalioliero
BO3ZyXa, H3MEPEHHOH B COOTBETCTBHH C M. 3.2, C OTKJOHEHHEM B Ipe-
nenax *2°C,

3.6.3. 3a cpeaHiol0 TeMmepaTypy oOMOTOK ©y MacJsHOro TpaHC-
dopMaTopa NpH H3MEPEHHH HX CONPOTHBJIEHHA B «XOJOLHOM COCTOA-
HHM» NPHHHMAIOT CPERHIO TeMIepaTypy Macsaa, H3MEepeHHyio B CO-
OTBETCTBHH C I 3.4.

IOnsa tpaHchopMaTopoB, He BKJIOUHBIIHXCA M He NOJABEpPraBLIHXCSH
HarpeBy B TeueHHe He MeHee 20 4, H3MepeHHe COMPOTHBJEHHHA OO6MO-
TOK B «XOJIOZHOM COCTOSIHMH» ClIeflyeT NPOBOJUTL He paHee ueM uepe3
6 u nocse 3anMBKH TpaHcpopMaropa MacjoM NpH TeMNepartype cpen-
HHX cJioeB Mac/aa He Gosee 40 °C.

Ilpn sanuBKe TpaHcHoOpMaTopa ropsAYHM MAac/jOM HJH, €CAH OH
npelBapUTEbHO HarpeBaJscs AJs GoJsiee GEICTPOrO AOCTHXKEHHS YCJIO-
Bult 1y u3Mepenuss Ry H B, , AonyckaeTcs BKJIOYAThb CHCTEMY OX-
JNaxAeHus. B 3ToM cayuae usMepenus Ry B O, mnpoBOZAT He paHee
geM uepes 1 U mocJsie OTKJIIOUEHHS CHCTEMBI OXJaXXIeHHs (IMUPKYJISLHS
Macjia mpH 3TOM He NMpeKpauiaercs).

3.6.4. IlepBoe H3MepeHHE CONPOTHBJIEHHS OGMOTKH IOCJ]E OTKJIIO-
qeHHst TpaHcdopMaTropa OT HCTOUYHHKA MHTAHHA H HArpPy3KH MOJNKHO
OHTH NPOBEAEHO KaK MOXHO paHbuie (06n4HO yepes 60—120 ¢ moc-
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Jie OTKJIOYeHHs), uToGB 06MOTKA He ycIiesla 3aMeTHO OCTHTh. C 3TOf
UEJbI0 CXeMy AJisi H3MEDEHHsS CONPOTHBJIEHHS TPEANOYTHTENbHO COOH-
paTh IPH MOMOIIH CleLHaNbHHX pasbeAuHHTe] el (C TOKOBBIMH H [O-
TEHIHAJbHBIMH NOJIOCAMH), pPAaCCYHTAHHBIX Ha HeoOXOAUMHIN TOK H
HanpsixKenue,

3.6.5. VaMepenue conpoTHBJIEHHST OOMOTKH B <XOJOAHOM» H «Ha-
rpeToM» COCTOSIHHSIX CJielyeT NMPOBOAHTb C HCNOJb30BAHHEM OJAHHX H
TeX Ke NPUGOPOB W 3J1EMEHTOB H3MEPHTENLHOH CXEeMHl IIPH ONHOM H
TOM 2Ke 3HaYeHUH [MOCTOSTHHOTO TOKA H €ro MOJIsiPHOCTH.

3.6.6. Ecaiu npy H3MEpPEHMH CONPOTUBJEHHS OGMOTKH He yAaercs
yIOOBJNETBOPHTh TpeGoBaHme n. 3.6.4 B 4YacTH BpeMeHH NpPOBEEHHSH
NepBOro W3MepeHusi, T0O NPHHHMAIOT MEpHl IUIA CHHXKEHHS BPEMEHH Te-
PEXOAHOr0 npollecca B H3MEpHTe/bHON LENH-ujid BHOCST NONDABKH B
COOTBETCTBHHU C PHJIOKEHHEM 3.

3.6.7. Ecnu uaMepenue cpefHeii TeMnepatypsi o6MOTKH MO CONpo-
THBJIEHHIO HENPHEMJIEMO, HaNpHMep HJI OOMOTOK, B KOTOPHIX NMEePexon-
HOE CONPOTHBJIEHHE KOHTAKTOB COM3MEPHMO C WX aKTHBHHIM CONPOTHB-
JIEHHEM, TO CPERHIO TEMIEPATYDPY O6MOTKY AOMYCKAeTCS ONpEefeNATh
TepMonapaMH. IIpy HCIBITAHHH CYXHX TPaHchOpPMATOPOB MOXKHO MPH-
MEHSITh CTEKJIsiBHbIe CIHPTOBbIE TEPMOMETPH!,

3a cpefHOI0 TeMmepatypy OOMOTKH NDHHHMAIOT cpeiaHee apuo-
MeTHYeCKoe NOKa3aHHH He MeHee ABYX NMap tepMonap (TepMOMETPOB),
YCT2HOBJIGHHBIX Ha IPOTHBONOJIOXKHBIX CTODOH2X €e BEPXHEro H HHX-
Hero Kpaes. [Ipu 3TOM AOmycTHMOE NpeBblllieHHe TeMNepaTypsl 0OMOT-
kn — no I'OCT 11677—85.

4, NOCNENOBATEJIbHOCTD NPOBEAEHHS! HCIIBITAHHA

4.1. HcnoplTaHHIO Ha HArpes MOJABEPraloT NOJNHOCTBIO COGpaHHbe
TpaHchopmaTophl. JlonyckaeTcs He MOHTHPOBAaTh 3JE€MEHThHI, He BJHSA-
IOlllHe Ha TeIJIOBOM peXHM TpaHchopMaTopa, HaNPHMEP HCKPOBHIE
NMPOMEXKYTKH Ha BBOZAAX.

TpanchopmaTopsl cjiefyeT HCHHITHIBATE C COGCTBEHHONH CHCTEMOM
OXJIaXKIEHHS.

TpancdopmaTopsl ¢ NPHHYAHTENIbHOH HMpPKyJsiuuedl Macia Aomyc-
Kaercsi MCHIBITHIBAaTL Ha HarpeB, MOAKJIOYag K TpaHcdopMmaTopy cra-
IHHOHAPHYI0 HCIHITATEJbHYIO CHCTEMY OXJaxKIeHHsi BMECTO ero coG-
cTBeHHON. B 3TOM ciiyuae NpeBHILIEHHS TeMNepaTyphl BEPXHHX CJO-
eB Macja M cpelHeil TeMIepaTyphl Macja onpejensiioT pacyeToM No
pe3ysbTaTaM HCIBITAHHS OXJaJHTeNeH OTAEJBHO OT TpaHcgopMaTopa.
Ilpu nmpoBeneHuu 5THX HCHLITAHHA CJELYET PYKOBOACTBOBATbCH YKa-
3aHHSIMH B COOTBETCTBHH C NPHJIOXKEHHEM 4.

Mo BuiGOpy M3roTOBHTENT TPAHCHOPMATOPH HCHHITHBAIOT ONHHM H3
metonoB no nn. 2.1, 2.2, 2.3 ans macasHuX TpancdopmaTopos K nm. 2.1;
2.2; 2.4 — pas cyxux TpaHchopmaTopoB. Jlasi yCKOPEeHHS HarpeBa
JIONyCKaeTcss B HauaJjle WCILITAHHS MPH BKNIOUEHHH C «XOJOAHOro Coc-
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TOSIHHS» YCTaHaBJMBaTh B O6MOTKax yBeJHUeHHBIH TOK, HO He GoJee
150 % HOMHHA/JBHOrO TOKa, B TeueHHe 2—3 u JAjs MAcJSHHX TpaHC-
$hopMaToOpOB U B TeueHHe He Gosee 1 4 — JJIs cyXHX TpaHcdopmaro-
poB. Jlomyckaercs yXyAuaTb yCJIOBHS OXJIaXIeHHS, OTKIIOYATb YacTh
OoxJajfHTe]ell HJH BCiO CHCTeMY oxaaxpeHus. Ilo mocrmxenun 70 %
0XH/J2eMOr0 KOHEYHOrO IIPEBHIIEHHS TeMIepaTypbl KOHTPOJHPYEMOro
3JIeMeHTa JOJIXKHpL OBbITb BKJIOUEHBl OTKJIIOYEHHbIE OXJaJAHTeNH M BOC-
CTaHOBJIEHBI HOMHHAJIbHEIE YCAOBHSA OXJaXeHUs U HArpy3KH.

[Ipu ucOBITAHHM CYXHX TpaHC)OPMATOPOB MPOJOJKHTEIbHOCTh
TeNJ0BOr0 PEXHMa ¢ YCTAHOBJEHHEIMH HCIBITATEJbHBIMH TOKaMH B 06-
MOTKax MOXeT OHIThb COKpallleHa, €C/IH NpeJBapHTebHO, N0 YCTAHOB-
JIEHHsl TOKOB, MPOBECTH HX HATPEB B OMBITE XOJIOCTOTO XOAa B TeYEHHE
He MeHee 12 4,

YKa3aHHble MEPONPHATHA HONYCKAalOTCs, €C/M OHH He HpPOTHBOpe-
uyaT TpeGOBaHHUAM TEXHHUECKOH NOKYMEHTalHH Ha TpaHchopmarop.

4.2. B mpouecce MCNLITAHUA AJIsl ONPeJEJICHHS] €r0 NPOJAOJKUTENb-
HOCTH HEOOGXOAHMO KOHTDPOJIHPOBATh:

Ui CyXHX TPaHC(HOPMATOPOB — NPEBLIMIEHHS TEMNEPaTyp MOBEpX-
HOCTH MarHuTHO# CHCTeMHl (TpaHC(HOPMATOPLI C CHCTEMaMH OXJaxje-
ausa C, C3, C/1) nsu KoxKyxa (TpaHchOPMaTOPH C CHCTEMOH OXJIaXAe-
st CI') um o6MOTOK (NpH MX H3MEepeHHH HaJIOXKEHHBIM MOCTOSHHEIM
TOKOM) HaZX TeMIepaTypoil oX/axAalollero BO3Ayxa;

IJIA Mac/AHLIX TpaHC(GOPMATOPOB — NpEBHIIUEHHE TEeMIepaTyph
BEPXHHX CJOEB Macja Haj TeMmepaTypofi oxJaxAalolled Cpexbl;

IJIS1 MacJsiHEIX TPaHc(OpMaTOpPOB, HCNIBITHIBAEMBIX B OMNBITE XOJOC-
TOTO X0Jla — IpPEeBbIIIEHHE TeMIepaTyphl NOBEPXHOCTH MarHHTHOH CHC-
TEeMHl Hajl TeMnepaTtypoll BEpXHHX CJIOEB MacJa.

4.3. Hcnpitanus no J1o60My U3 METOLOB B COOTBETCTBHM ¢ pasj. 2
clelyeT NpojoJiKaTe A0 TeX IOp, MoKa He GyeT BHIMOJHEHO OAHO H3
CJIelYIOIHX YCIOBHM:

B YCTAaHOBHMBLIEMCSl TENJOBOM DeXHMe KOHTDOJHpYeMoe B COOT-
BETCTBHH C II. 4.2 npeBbIIIEHHe TeMNepaTypH usMeHserca He Gosee ueM
Ha 1 °C B yac B TeyeHHe YeThIPeX IOCJEAOBATEJbHEIX H3MepeHHH, BH-
NOJIHSIEMBIX ¢ HHTEPBAJOM He MeHee 1 u;

KOHTPOJIHpyeMOe NpeBLILIeHHe TeMNepaTyphl BEDXHUX CJIOEB MacJa
u3MeHsercss MeHee yeM Ha 3 °C B yac, IPH 3TOM KOHEYHOE IpeBhIlie-
HUe TeMmepaTyphl ONpeAe]sioT rpaduyecki B COOTBETCTBHH C UepT. 2,
Ina storo Bo BpeMs HarpeBa TpanchopMaTopa WK cpasy ke Hocke
€ro OTKJIOYeHHS HeoOXOAHMO H3MepHTb uepe3 paBHBIE MPOMEXYTKH
BpeMeHH At mpeBhILIeHHs TeMnepaTyphl A@; 3aTeM HaliTH NpHpalleHHs
npeBHIIeHHH Temnepatyphl A®y, AGy H T. A.; MOCTPOHTbL rpaduk H
OnpefesiuTh KOHEYHOEe mpeBHILeHHe TeMnepatypel A®, . Ilpu stom,
€CJIH H3MEpeHHA NPOBOAST B IIPOLIECCE HAI'PEBA, TO MepBOe H3MEepeHHoe
HpeBHILIEHHE TEMIEPATypH He HoJxXHO OHMTh G6osee 25—30 Y, oxuzuae-
Moro 3HayeHHs1 A©, , B KayecTBe KOTOPOI'O AONYCKAaeTCs HCHOJb30-
BaTh pacyeTHoe 3HayeHHe. Ecjau H3MepeHHS IPOBOJSIT B NMpOHECCE OX-
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Jax[eHHs MOocJe OTKJIIOYEHHs TpaHchopmaTopa, TO TOCTefHee H3Me-
peHHoe npeBHILIEHHEe TeMIEpaTypH ROJXKHO GHTb He Gosee 25—30 %
PacyeTHOro 3HaueHHs AO, .

A8y
>
o f
‘-.
« &
3§
RS
S
lpupawenue . APIAPIAF AL AT Bpera, 4
merinepamypsl,’C

Yepr, 2

Ecan cHayana WcnbiTaHHe NMPOBOAAT NPH OTKJIOYEHHOH 9acCTHYHO
WIH TOJHOCTBIO CHCTeMe OXJaXXHEHHS, yBeJIHUYEHHOM TOKe, TO nocJe
BOCCTAHOBJIEHHSI HOMHHAJIbHHX YCJOBHA N0 OXJAaXIEHHIO H Harpyske
HCIEITaHHE cjelyeT NPOXOJKATh AO YCTAHOBHBLIETOCS TEIJIOBOrQ pe-
KEMaA.

4.4. Tlpn ucnwmranuax no nn. 2.1, 2.2 HarpeB, N0 BO3MOXHOCTH,
NPOZOJKAIOT 70 AOCTHXKEHHS YCTaHOBHBLIETOCS TENJIOBOTO pPeXHMa B
COOTBETCTBHH C 1. 4.3, MoCJie 4ero onpenensioT NpeBbILIEHHs TeMnepa-
TYPH BepXHHX CJIOEB MacJja, NMOBEPXHOCTH MAarHHTHOA CHCTeMHI, 3Je-
MEHTOB METaJIOKOHCTPYKUHH M HpeBBIIEHHS CcpelHeHd TeMnepaTypnt
00MOTOK (IIpH H3MEpPeHHH HX CONPOTHBJIEHHH HAJNOXEHHBIM IOCTOSH-
HBIM TOKOM) HAJ TeMnepaTtypoit oxnaxpaioues cpeasl.

Ecau nsmepense CONPOTHBJIEHHH OOMOTOK NMPOBOJSAT IOCJE OTKJIO-
yeHusi TpancdopMaTopa OT MCTOUHHKA NMHTaAHHSA, TO AJS ONpeNeseHHs
NPEBLIIEHHs] TEMIEPATYPH BTOPOHi OOMOTKH (NOCJEAYIOWHX 06MOTOK)
cJle1yeT NOBTOPHTb HarpeB B TeueHHe He MeHee 2 4.

4.5 Tlpu HCHIBITAHUSX MAacJsiHBIX TpaHcgopmaTopoB mo m. 2.3 Ha-
rpeB CYMMapHHMH NOTEPAMH MPOAOJIKAIOT N0 BHINOJHEHHS YCJOBHM
n. 4.3, mocne uero onpeRe/AIOT MpPeBHIIIEHHE TeMNePaTypPe BEPXHHX
CJI0EB Macja H €ro cpejHeil TeMmepaTypsl Hal TeMneparypoil oxJax-
Jaoulelt cpens.

3aTeM 178 onpejeseHHs NpeBHIIEHHs TeMIepaTyps OOMOTOK #
3JIEMEHTOB METaJ/JIOKOHCTPYKUHHE YyCTAHaBJHBAIOT TOK, PABHBIH HOMH-
HANbHOMY HJH B COOTBETCTBHH ¢ m. 1.6, H NmpOJO/IXAIOT Harpes B Te-
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yeHHe He MeHee 1 u. Ilepen oTK/IOUeHHeM OMNpEAENAIOT NPEBHILEHHSA
TEeMNepaTypsl BepXHHX CJOEB Macsa, CpeiHeil TeMmepaTtyphl MacJaa,
TeMIepaTypn 371€MEHTOB METaJJIOKOHCTPYKUHH M Macsaa BOJH3H HHX,
cpenHei TeMmepaTyphl OOGMOTOK (IpH HX H3MEDEHHH HAaJOXEHHHM
TIOCTOSIHHBIM TOKOM) Haj TeMnepaTypoll oxJaxjawoluefi cpeasl H, He-
MOCPEJCTBEHHO IIOC/Te OTKJIOUeHHss TpaHchopmaTopa, oOnpeiessiorT
CPeZHIOI TeMnepaTypy OfHOH H3 06MOTOK B COOTBETCTBHH ¢ M. 3.6, ec-
JIH OHa He H3MepsJach HaJIoXKEeHHbIM MOCTOSHHBIM TOKOM B Ipolecce
HCIIBITaHuA.

Ecnu cpenniolo Temnepatypy OOGMOTOK ONpENEJSIOT B IBYX HJIH
HECKOJIBKHX TOCJIEeA0BATEJNbHBIX DeXHMaX HarpeBa HOMHHAJBHBIM TO-
KOM, TO JAJISl ONpeje/eHHs NpeBbllIEeHUs TeMIepaTypsl BTOPOH o6MoT-
KM (nmocaenyiomux oOMOTOK) cJaefyeT NMOBTOPHTh HarpeB TpaHcdop-
MaTopa CyMMapHBIMH IIOTEPSIMH B Te€UeHHe HE MeHee 2 Y, NOCJe 3TOro
YCTaHOBHTb B O6MOTKE HOMHHAJbHBIH TOK H NMPOAOJKHTb Harpes B Te-
yeHHe He MeHee | u, MOCJIE Yero onpeiesuTh MPeBLILIEHHE TeMNepaTypht
BTOpO# (caenyollelt) 06MOTKH.

Ecan cpemnwo TemnepaTtypy oOMOTOK H3MepSIIOT B Hpolecce Ha-
rpeBa MeTOAOM HaJOXEHHsl NMOCTOSHHOTO TOKA Ha TOK Harpy3kH B CO-
OTBETCTBHH C NpHJOXeHHeM 3, TO NOBTOPHBIE BKJIOYEHHS He Tpe-
6yorcs.

4.6. Ilpn mcnbiTanusAx cyxux TpaHcopmaTopoB no m. 2.4 Harpes
B PeXHMe XOJIOCTOrO XO0Ja NPOJOJIKAIT JO0 MNOJYyYeHHS YCTAaHOBHB-
LIErocsi TEMJIOBOTO COCTOAIHHA MO M. 4.3 W 3aTeM M3MepSIOT NpeBLIlIe-
HHSI TeMnepaTypbl MarHHUTHOH cHCTeMbl A@var W OGMOTOK AOo6u.
HenocpencrBeHHo nmocje HCIBITaHHS B PEKHME X0JIOCTOTO X0Ja NPOBO-
JAT HCHHTAaHHE B ONBITE KOPOTKOrO 3aMBIKaHHS NpPH TOKe B OGMOTKe,
K KOTOpO# NoaBefeHO HanpsKeHHe, paBHOM HOMHHaiabHOMY. Hcnnra-
HHE TIPOJOJIKAIT A0 NOJYUeHHS YCTaHOBHUBIIETOCS TEMJIOBOIO COCTO-
SIHHA 10 11 4.3, MOC/Ie Yero NMOBTODHO H3MePAIOT MpEBLILIEHHs TeMre-
paTyp MarHHTHOH CHCTeMH A@uar H OOMOTOK A® o6u .

4.7. VcneiTaHusg Ha HarpeB MHOTOOGMOTOYHBIX TPaHC(OPMAaToOpOB,
BO BpeMsi paGoTh KOTOPHX OJHOBPEMEHHO MOTYT Harpyxarbcs-GoJsee
IBYX 0OMOTOK, CJelyeT NPOBOAHTbL OTAENbHO AJs KaxNo# mapm 06-
MOTOK.

B cayyasx, xorja HOMHHaJbHBlE MOLIHOCTH OTAENbHHX OGMOTOK
He TNO3BOJISIIOT NPOBOJAMTH HCHOBLITaHHS TpaHchopMaTopa NpH cCyMMap-
HBIX NOTepAX, TO NPEBHIIEHHEe TeMNepaTyphl BEpXHUX CJI0eB Macja on-
peRessiloT B OnbiTe, NPH KOTOPOM TOK NpOTEKaeT Mo napaM O6MOTOK,
IS KOTOPBIX cyMMaphbie TMoTepH HanGoJbIUHE, H H3MEepPeHHOoe IIpH
MEHBIINX MOTepsiX MPeBbIIUEHHEe TeMIepaTypsl AONYCKaercss NPHBOLHTD
K HOMHHAJIbHBIM YCJIOBHSIM B COOTBETCTBHH C Pasi. 5.

IMpeBnilieHue TeMnepaTypbl OTAENbHBIX OGMOTOK MHOrOOOMOTOY-
HHIX TPaHC(OPMATOPOB ONPEAEJSIOT B ONBITaX, NPH KOTOPHIX TOKH MpO-
1€KaloT Mo nmapaM OOMOTOK, 2 B HCIBITyeMoH OGMOTKe TOK paBeH HO-
MHHaJbHOMY HJH COOTBETCTBYeT VKa3anHoMy B n. 1.6. IlpeBmiuenne

49



C. 15 FTOCT 3484.2—88

TeMIepaTyphl OTAeNbHOH OOMOTKH IpH HauboJjiee XKeCcTKOM AJis Hee
COYeTaHHH Harpy3ok B MHOrooOMOTOYHOM pexXuMe CJIeflyeT paccuH-
TBIBaTh MO GopMyJe (9) nmyTeM NpHBEAEHHs NpEBLIIEHHS TeMIepary-
phl, NMOJYYeHHOT0 B NApHOM peXHMe, K TOKY, COOTBETCTBYIOLIEMY IO
I06aBOYHBIM H BHXDEBHIM NOTEPSIM YCJIOBHAM Hanbosee TSAXKe/I0ro pe-
XKHMa.

4.8. [1n1s n3MepeHus NpeBHILIEHU TeMnepaTyphl 06MOTOK, He HMe-
IOLMX BHEIIHHX TMPHCOeIHHEHHH, eC]H NPOorpaMMoil HCHBITAaHHH npe-
LyCMaTPUBAeTCsl M3MepeHnue HX TeMNepaTyphl OTAEIbHO OT OOMOTOK.
K KOTOPHIM OHH MPHCOENUHEHH, Ha MepPHOJ HMCIHITAHHH ciepyeT ycra-
HOBHTb JONOJHHTEJbHBIH 3aXHM (3aXKHMBbI), K KOTOPOMY NpPHCOEMH-
HSIIOT OTBOJ, YKa3aHHOH OOMOTKH.

4.9. Onpenenenne cpejHero Harpesa OOMOTKH, cocrosuiell U3 06-
MOTOK (a3 (cTepxkHefl), fomyckKaercss NPOBOAUTb Ha o6MOTKe (haswl
(cpemHero crepxkHsi) MM Ha o6MoTKax AByX (a3 (KpadHero H cpen-
Hero crepxkHefi), COeAHHSIEMHIX NPH H3MEDEHHH CONPOTHBJEHHS IIOC-
JIelOBATEJBHO, €CJIH 3TO NO3BOJSET cxeMa coejuHenHs obmorok. ITo-
JIy4eHHHI pe3y/bTaT pPacHpocTpaHsieTcs Ha BCIO OOGMOTKY, ecilH pac-
yeTHHi HarpeB OOMOTOK OJAHOro HanpsixKeHHS Bcex (a3 (cTepxHuedr)
OJIMHAKOB.

B TpaHcopMaTopax ¢ NpHHYAHTEJNbHOH HHPKYJsLHeH ¢ Hampas-
JIEHHBIM TOTOKOM MacJia H3MepeHHs CpeJHero NpeBblllleHHs Temnepa-
TYpbol OGMOTKH CJIeAyeT MPOBOAUTh Ha 0OMOTKaX Bcex (a3 (cTepkHeHR).

4.10. B rtpancdopmaTopax C KOHIEHTPHUECKHMH OOMOTKaMH ¢
BEPTHKAJbHBIMH OCSIMH CTEPXKHSI H OGMOTOK, eClH ABe HJIH GoJblie
HAGHTHYHBIX OOMOTOK pasMelLleHbl OfHA HajJ Jpyro#, NpH HCIBITAHHUSAX
Ha HarpeB HAeHTHYHble OGMOTKH JONMYyCKaeTcsl COERHHATH MOCJ/eJ0Ba-
TesibHO. Hl3aMepeHHOE cpelqHee MpeBLILIEHHE TeMNepaTypn ITHX mocle-
JIOBAaT€JIbHO COEIUHEHHBIX OGMOTOK He JOJIXKHO NpEBHIIIATb 3HAUEHHS,
nponyctamoro o T'OCT 11677—85.

4.11. Mcnbitanyus Ha Harpes TpaHCOPMaTOpoOB ¢ pacluenJeHHbIMH
O6MOTKAMH HH3LIErO HANpPSXKEHHS AONYCKaeTCsi NPOBOAHTH, COEAHHUB
HX YacTH MOCJeZOBaTe]bHO HJIH NapaJiieNbHO TaK, 4TOOH TOKH B 00-
MOTKax GbI/IM HOMHHAJbHBIMH HJIM COOTBETCTBOBaJH 1. 1.6.

3a cpenHee NpeBLILIEHHE TeMIepaType OOMOTKH HH3IIEro Hamps-
JKeHHsi AONyCKaeTcsl MPHHHMAaTh cpelHee apH(pMeTHYECKOe NpeBhilIe-
HU#l TeMnepaTyp ee yacTeii, U3MepPEHHbIX Pa3/IeJbHO.

4.12. Ilpu ucnoHTaHHAX TPaHCHOPMATOPOB HOMHHAJBHOH 4acCTOTOH
60 T'u or mcrounukoB uactoroft 50 I'y creayeT pyKOBOACTBOBATHCS
YKa3aHUSMH TPHJIOXKEHHs 5.

4.13. Meroabl MCTIBITAHHH HA HATrpPeB MACJAHBIX TPaHC)OPMATOpOB
c/iellyeT MNPHMEHATb TaKXe NPH HCMHTAHHAX TPaHC(HOPMATOPOB, 3a-
MOJMHEHHBIX APYFHMH TFODIOYHMH H HETOPIOUMMH H XKHIKHMH JH3JIEKT-
pukami, ¢ yueroM Tpe6oBarnit FTOCT 16555—75.

50



roct 3484.2—88 C. 16

6. NPUBEJAEHUE PE3YJIbTATOB HCNILITAHHA HA HATPEB
K HOMUHAJILHBIM YCIIOBUSAM

5.1. OnpeneneHne KOHEYHOro mnNpeBHIUIEHHS TeM-
nmepaTyp 3/MeMeHTOB CyXoro Tpanchopmaropa

5.1.1. TlpeBrienus cpepnell TemMnepaTypsi OGMOTKH ABoou ¥ TEM-
nepaTypel NMOBEPXHOCTH MArHHTHOH CHCTEMBl A@,, IS 3alIHLIEHHBIX
¥ He3alIMINeHHBIX TPaHCHOPMATOPOB HJH TeMNEpPaTyps BepxHel
Kpukn A®,, U 60K0oBOK uacTH A@s.« KOXKyXa JJifi TepMEeTHYHBIX

TpaHcdOPMATOPOB CJAEAyeT ONpeleNsTh KAK Pa3HOCTH:
AB 6 =056y —Boxs;
A8y, =0,,,,— B85
AByp=Byp—Bs,;
Aes.u=eﬁ.1—eoxm

rae Oy — TEMmepatypa 06MOTKH HamepeHHas no n. 4.4 B cooTser-
cTBuH € 1. 3.6, °
O yar — TEMmepaTrypa Marﬂmnoﬁ CHCTEMEl, H3MepeHHass Mo

1. 4.4 B cooTBercTBHH ¢ 1. 3.5, °C;

By u O¢.— TeMmepaTypa COOTBETCTBEHHO NOBEDXHOCTH KDHILIKH H
G0KOBOH YaCTH KOXKyXa, H3MepeHHas no n. 4.4 B cOOTBeT~
cTBuu ¢ 1. 3.5, °C;

Qoxs — TeMmneparypa oxnaxmaxomel‘a CpeAL, nsmepel-maa npH
HCIBITaHHSIX B COOTBETCTBHH C 1. 3.2, °

5.1.2. Ilpu narpeBe o6MOTKH TokoM I’, omnqaxomnmc;x OT HOMH-

HAJILHOTO B COQTBETCTBHH C 1. 1.6, H3MepeHHOe NpeBHIIlIeHHe TeMnepa-

Typsl AB® s, TEPECUHTHIBAIOT K HOMHHANBLHOMY TOKY .0 TO Qopmyiie

A8y =28, (Luon ) @)

rje g IPHHEMAIOT PABHBIM:
1,6 — aas TpaHcOpPMAaTOPOB C E€CTECTBEHHOH LHPKYyJsiiuei 0x-
J1aK 1aK01Iero BO3AyXa;
1,8 — nas TpaHcHOPMATOPOB ¢ NMPHHYAMTENBHOH UMPKyJsAued
oxJ1aXKalollero Bo3ayxa.

5.1.3. Tlpu ucnbiTanuax no 1. 2.4 obuiee NpeBLIIEHHEe TEMIEPaTypH
Kaxa0il U3 06MOTOK A®oy H MarHHUTHOH CHCTEMBl A®y, NPH HOMH-
HAJBHEIX YCIOBHSAX TO M. 1.4 ompefesisioT Ha OCHOBAHHH pPe3yJ/bTaToB,
HOJNIyUeHHBIX BO BPeMs ABYX OTAE/bHBHIX HCILITAHHA B COOTBETCTBHH C
n. 4.6, no popmynam:

1,2570,8
ABopu=A6, [1+(A°°°\ ] . (4)
eo(Sm
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A8 1, 25707
Ae“"=Ae;ﬂf[l+(A—caﬂ) ] . (5)

Mar
NpeBHIIEHHA TeM-

52 OnpepgeseHHe KOHEUYHOTO
of0 TpaHchopmaro-

nepaTypsH 3MNEMEHTOB MAacCHfH

fHX cloeB Machaa AO,,
pl Macaa BOGJIH3H 3JIeMEHTA
pHBIX YCJIOBHAX MO Harpe-

5.2.1. IlpeBhinieHHs] TEMNEpaTyps Bepx
cpenuux cjioeB Macsa AOy cp H TEMIEPATYP
METaJUIOKOHCTPYKUMH AOy, NpH HOMHHAM
By CJIellyeT onpeje/iaTh KaK Pa3HOCTH:

AeM:eM_eoxn'y
AGM~CD =6M.cp "‘eox/‘;
ABux =B — By,
rae @, — TeMmepaTypa BepxXHHX cioep MA3C/1d, HSMEDEHHAH HO m.
&5 pan 4 npn cymmapnux JIOTEPHX "B CUUTBETCTBHRA U

o . 3.3, °C;
w,cp — CPeAHAS TEMIepaTypa Macaa, I¢
’ CprMaprIX nm‘epaxpa cooreréTBHH ¢ 1. 3.4, °C;
8. — TemnepaTypa Macia bGanas, IEMEHTA METAJIOKOHCT-
pYKUHH, H3MepenHas mo 1. 4.5 TPH CYMMApHHX MOTepAX
B COOTBETCTBHH C In. 3.5.4, °C.
5.2.2. TIpn ycnoBusx Mo Harpesy, oriuy/PIX OT HOMHHAVILHBIX, 1O

5, H3MepeHHas no m. 4.5 npH

’

JyMeHHHe NpH HCOHTAHMAX Npephiltenms TEMUEPATYPH AB, , AB, .,
# A®., crlenyer NPHBOAHTb K HOMHHajbupM YCAOBHAM NyTEM yMHO-
JKEHHA Ha KO3dGAUHMEHT
P x
(P;+P(, ) ’

rae P, +P; — cymMMa notepb KOPOTKOrO

XOJla NIPH HCIBEITAHHAX;
X — (PHHHMAaeTcH PaBHBHIM:
0,8 — aas TpancopMaTopos ¢ SCTECTBEHHOR HMHDKY.IALH-
eft oxnaxpamomero Bosay*3
10 — aas TpaHcdopMatopos ¢ UPHEYIHTEILHOA NHDKY-
JsnEeR oxaaxaamolero BO3AYX2a H NIpH OXjaxne-
HHH BOJOH.

5.2.3. Tpu ucnpTanuax mo m. 2.1, 2.2 pp¢BoIUCHAL cpeiHed TeMme-
paTyph 06Motok ABex, TeMIepaTyp saemelTOB METALIOKOHCTPYKIRH
A8, ¥ noBepxHocTH MarHHTHOR chcreMp AOwar HPH HOMHHATBHHX
YCJIOBHSIX IO HArpeBY CJEAyeT onpeAensTs k4K PASHOCTH:

A8 6, =84y — By’

3aMbIKaHHSl U XO0JIOCTOroO
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AeK ::@K "8ox.n;
Aeuar:8mar4®ovm
rae ©, — Temmepartypa NOBEPXHOCTH 3JeMEHTa MeTaJJIOKOHCTPYK-
UMY, H3MepeHHas Mo n. 4.4 npH cyMMapHbX norepsx P B
coorBercTBud ¢ 1. 3.5, °C.

5.2.4. Ilpn ucneTasusx no n. 2.3 NpeBBILIEHHS CPeIHeH Temmepa-
TYPH 06MOTOK A g, , TEMNEPATYDPH 3MEMEHTOB METa/JOKOHCTPYKIHH

A®, ciefyeT onpeiensTh B KOHIE MepPHOAA HArpeBa HOMHHAJIBHBIM

TOKOM B COOTBETCTBHH C I. 4.5, a mpeBHIllIeHHe TeMIepaTyphl NMOBepX-
HOCTH MarHuTHo# cucteMsl A®,,. — B COOTBETCTBHH C I 2.3.2 mpH Co-

GAI0eHHH YCI0BHst O M. 4.3; HX ONpefesioT KaK Pa3HOCTH:

A®06M=®06M_@0xn;
A8, =8, -0, ;
Aemarzemar—@om'
rae @;w — TeMmmepaTtypa oOMOTKH, H3MepeHHas no n. 4.5 B cooTBer-
CTBHH ¢ 1. 3.6, °C;
6, — TemmepaTypa NOBEPXHOCTH 3JE€MEHTAa METaJJIOKOHCTPYK-
LMY, u3MepeHHas no 1. 4.5 B cootBercTBHH ¢ 1. 3.5, °C;
©,,r — TeMIepaTypa MarHMTHOH CHCTeMB, H3ME€peHHas mo I
2.3.2 B cooTBeTCTBHH C 1. 3.5, °C;
©.xn — TeMIepaTypa OXJaxjaiowei CPeibl, H3MEpeHHas 1o

n. 4.5 npu notepsax B TpaHcGopMaTope OTJIHYHBIX OT
2P B cOOTBETCTBHH ¢ 1. 3.2, °
B noJsiyueHHBIe pe3yJibTaThl B COOTBETCTBHH C n. 2.3.3 ciiefiyeT BHecC-
TH MONpaBKH 1o Gopmynam:

A8 5 =00/, — A8, . +ABu.cp, (6)
A8, —A8 —AB +AB, )
A8, =AB,. —AB.+A8,, (8)

rie ABoou H AB 5, — NPHBENEHHOE H H3MEDEHHOE COOTBETCTBEHHO Mpe-
BHIILIEHHE TeMnepaTypbl OOMOTKH HaJ TeMmnepa-
Typoi#i oxnaxjawoueh cpeas, °C;

ABu.cp 1 AB, —TPHBEJCHHOE H H3MEPEHHOE COOTBETCTBEHHO INpe-
BHILIEHHE CpeJHel TeMnepaTypH Macja HajJ TeM-
neparypoit oxnaxpatoutelt cpensl, °C;

A®¢ u AB, — NpHBEACHHOE H H3MEPEHHOE COOTBETCTBEHHO Ipe-
BhILIEHHE TeMNepaTyphl 3JeMeHTa MEeTaJJIOKOHCT-
PYKUHH HajJ TeMneparypol oxJaxpaamoued cpe-
ab, °C;
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ABy« H AO,, — npHBEREHHOE H H3MEPEHHOE COOTBETCTBEHHO Mpe-
BLILIEHHE TeMIIepaTyphl MacJjia BOJIH3H 3/IEMEHTa
METaJJIOKOHCTPYKUHH HaJ TeMIepaTypo# oxJaax-
amwoluei cpensl, °C;

ABy,r ¥ AO,, — TpHBEJEHHOE U H3MEPEHHOEe COOTBETCTBEHHO Ipe-
BbIIGHHE TeMNepaTypsl NOBEPXHOCTH MarHHTHOR
CHCTEMBl Haj TeMneparypod oxJaxjawolle# cpe-

1, °C;

A®y u A®, — npuBeleHHOE H H3MEDPEHHOe COOTBETCTBEHHO Ipe-
BHILIEHHE TEMIIEPaTyphl BEPXHHX CJIOEB Mac/a
Haj TeMmepaTypoll oxJaxniatolleii cpeasl, °C.

5.2.5, Ecin ompezeJieHue NpeBHILIEHUH TeMnepaTypsl OGMOTOK H
A® 6y U 51€MEHTOB METAJIJIOKOHCTPYKUHH AG; NpPOBOASIT NPH HCHBI-
TAHHSX TOKOM 1o m. 1.6, OTJIHYHBIM OT HOMHHAJBLHOTO, TO NOJTyYeHHbIe
TPH HCIHTAHHAX NPEBHIICHHs TeMnepaTypul A®, H A6, caexyer
NPUBOAHTL K HOMHHAJBHLIM YCJIOBHAM 10 QopMyaam:

ABgg,=(A8,,,—AB, cp )( IHOM ) +AGu.cp )
0, =(A8) A@Mc)[ wox_ ) 1A, (10)

rne Iy ¥ I’ — HOMHHAAbLHBIA TOK OOMOTKH H TOK B OGMOTKE mNpH
HCIBITAaHUAX, A;
Y — IPHHHMAaeTCs PaBHBIM:
1,6 — nas TpaHchOpPMaTOPOB C €CTECTBEHHOH H NMPHHYIH-
TeJIbHOH LUPKyAsLuel Macaa, HO ¢ HeHanpaBleHHEM
MOTOKOM;
2,0 — nas TpaHC(OPMaTOpOB C NPHHYLHTENBbHON LHDKY-
JsIHEH ¥ HanpaBJeHHHIM IOTOKOM MacJaa.
53. OdpopMieHne pe3yJbTaTOB HCHNHTAHHIA
Ilannble HaGMIOJEHHR H pe3yJbTaThl MCNBITaHHI ciexyer odopM-
Jsth B Buae nporokosa no F'OCT 16504—81.

6. TPTEBOBAHUS K CPELACTBAM UCINIbITAHUM
H TOYHOCTH U3MEPEHWA

6.1. McneiTanus, KOHTPOJIb MapaMeTPOB HCHBLITATENBHLIX PEXHMOB
(nmotephb, TOKa, HANpPAXKEHHs, 9aCTOTHI) M H3MepeHHe CONPOTHBJIEHHS
06MOTOK NOCTOSHHOMY TOKY JOJIKHH NPOBOIMTb C HCNOJb30BAHHEM
CXeM, CPeACTB HCmbiTaHHii W usMepeHnii B coorBerctBuH ¢ T'OCT
3484.1—88, o6ecrneynBalolNX HCIETATeNbHEE PEeXUMH NpH ofxHOodas-
HOM H Tpex()a3HOM NPAaKTHUECKH CHMMETPHUYHOM H CHHYCOHAAJbIOM
HanpspKeHHM HOMHHAJbHOR YacTOTH NIPH HOMHHA/AbHBIX HArpyskax ¢
MaKCHMAaJbHO JONYCTHMBIMH HEHCKJIOYEHHBIMH IIOIPEIHOCTAMH H3Me-
peHHs norepp — fw , Toka — Py , HanpsAXeHHs — Py , 4aCTOTHl —
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8; B npemenax: pw ==33%; pr =x1,6%; puv=%1,5%; B =
=+059%.

B cxemax ncmbiTaHus ¢ HanpskeHHeM GoJiee 35 KB mast uamepenus
TOKa, HaNpsiKEHHs:, NOTepp AOMYyCKAaeTcsl HCIOJb30BaTh H3MEeDHTENb-
HBle TpaHchOpMaTopsl KJacca TOYHOCTH He Huxke 0,5.

Lot u3mepeHuss cOnpOTHBJEHHST 06MOTOK MOCTOSSHHOMY TOKY B CO-
OTBETCTBHH ¢ H. 3.6.1 JomyckaeTcs NIPUMEHATb OJAHHADPHO-ABOMHOH MOCT
xaacca TouHoct# He Hixke 0,1; aMmepMmeTrp M BOJBTMETp Kjacca TOY-
HocTH He Huxe 0,2. [Ipu onpepesneHHH cONMPOTHBJEHUSI OGMOTKH MyTeM
H3MEpEeHUs NMaJeHHs] HaNpPSKEHHs Ha OGMOTKe M 3TaJIOHHOM pPE3HCTO-
pe caelyer MPHMEHATbh BOJBTMET) KJacca TOYHOcTH He Humxe 0,2 u 006-
pasuOBbI PE3HCTOP, COOTBETCTBYIOIHUH KJaccy TOYHOCTH He HHxe 0,2
(momyckaercsi MPHMEHATb CaMONHINYIIUH MOTEHUHOMETP KJjaacca TOd4-
Hocti He Huxke 0,5). Bo Becex ciyyasx HeMCKAIOUEHHAs MOTPELIHOCTB
H3MepeHHsl COMPOTHBJIEHHS OGMOTOK NOCTOSIHHOMY TOKY P R AOAXKHA
HaXOIuTbes B npefenax 1 9%.

6.2. Ins m3MepeHHs] TeMnepaTyphl Macja H OXJaxKJAalolueil cpeibi
CNeAyeT NPHMEHSTh na6opaTopHLIE TEPMOMETPH C IEHOH JlesieHHs
0,1°C.

Ilonyckaercsi NpHMEHSTh CTEKJISIHHBIE CIHPTOBHE H PTYTHHIE Tep-
MOMETpH, KOTOphie HMEIT wKansl B npegenax (0—100) °C, ueny ne-
JieHus: He Gosee 1 °C, mpenesipl JOMyCKaeMbIX NOrpelIHOCTeR NoKasanui
KoTopuix — *1°C.

Bo Bcex ciyuasx HeHCKJIOUEHHasi NOTPEUIHOCTh H3MEpeHHsl TeMIe-
paTypsl 88y HOMXHA HaXOIAWTbCA B npenenax 1 °C.

I'panuner oTHOCHTEIbHON HEHCKJIIOUEHHOR IOrpeltHoCTH Ber , Bey, »
Be,,, B mpouentax omperenennst Or, Oy u Ogy, CHEAYET PACCUHTH-

BaTh o Gpopmye

88, -100
ﬁeT =p9u=peoxn == ZO; ’ (1 1)
TAE AO, — HOPMHDYEMOE INpEBLILICHHE TeMnepaTypbl HCIBITYyeMOro

asementa Tpancdopmaropa no 'OCT 11677—85;
i — ycnoBHOe 06GO3HaUEHHE HCNHTYEMOro 3JieMeHTa TpaHC-
¢dopmaropa.

6.3. Ilpu usmepeHuu TeMmepaTyphl Macjia, OXJaxAaILeH CpeiH,
3/IEMEHTOB METAJLUIOKOHCTPYKIHH NpPH IOMOIM TepMomap Kjace TOu-
HOCTH NPUMEHSEMOro ¢ HUMH npubopa (MHJIHBOJBLTMETPA WM MOTEH-
1HoMeTpa) HosxeH ObiThb He HEXe 0,5, a ero BHyTpeHHee CONPOTHBJIE-
HHe NOJIKHO NPEBHILIATL CONPOTHBJIEHHE TepMONaphl He MeHee UeM
B 200 pas.

JloBepuTesibHEIE TPAHHIB HEHCKJIIOYEHHONH aGCoMIOTHON MorpelHoc-
TH H3MepeHHs TeMmmepaTtypel 80r. B 3TOM clyyae Heo6XOZHMO ompe-
JeJISTh CJefyIolHM 06pasoM:
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no uaMepenHo# npuGopom tepmo-dJC Ur_c yueToM rpaHui gomyc-

Kaemoil aGco/oTHON morpemiHoctTd npubGopa +8U, chenyer ompexe-
JHTb ee BO3MOXHBIe rpanuubl U u Uy no opmyaam:

Ut =Ur +8Uy u Uy =Ur,—0U,;
no rpafyupoBouHoli 3aBucuMoctH U, =f (8r ) cnenyer ompene-
JIHTb BO3MOXHHIE 3HaYeHHS TeMnepaTypH ©F #n O, COOTBETCTBYIO-

mue anauenusM repmo-dJAC UfF n Uy ;
a6CcoNIOTHAS HEHCKJAIOYEHHAs HOTPelIHOCTh H3MepeBHsl TeMmepary-
pH 807 paBHa moJypasHocTH TemmepaTyp ©F u ©7 u 10JKHA Ha-

XOAuTbes B npeaenax =1°C, a rpaHHIB OTHOCHTEJbHON HEHCKJIOYeH-
HOA HorpewHocTH fle, HM3MepeHHs Temnepatypr Or Kakoro-Ju6o

aneMeHTa TpaHcopMaTopa CIeAyeT paccuMThiBaTh no dopmyne (11).

6.4. Ilpu ompejesneHnn mNpeBLIEHHsS] TEMNepaTyphl  KaKoro-inu6o
s/MeMeHTa TpaHcopMatopa Hag TeMIepaTtypol oxJaaxaamoued cpem
(A8, , ABu.cp, ABy, AOuy, AB,, ) OLEHKY AOBEPHTENbHHIX Tpa-
HHI{ HEUCKJIOUEHHON CHCTEeMAaTHYECKOil MOPPEUIHOCTH pe3yJibTaTa H3Me-
peHHll clenyeT NPOBOAMTb B MNpoueHTax B cootBercTBHH ¢ T'OCT
8.207—76:

1) ans A®, H AB,.p HOBEpHTENRHbIE IPAaHHIIL PE3yJbTHPYIOLIHX
norpemtHocreit Bas, H Pag, o B oflieM ciayyae caefyeT PacCUHTH-

BaTth Nno ¢popmyJe
Bsoy—Pso, o=+ LIV B, T B +B, 5, 4B, e, (12

rie fe, , — OTHOCHTEJIbHAs HEHCKJIOUEHHAS NOTPEUIHOCTD ONpEAeeH s
TeMIepaTypsl OXJaXJAaiollero BO3JyXa, PacCUHTHIBATH MO
dopwmyae (11), %;

Pe,, — OTHOCHTeNbHAS HEHCKJIOUEHHAs NOTPeLINOCTh, BHOCHMas
NPH KOHTPOJIEe PeXXHMa NO NOTePSM, KOTOpasi NPUHAMAETC A
paBHo# fw , %;

Pe, — OTHOCHTENbHAA HEHCKJIOUEHHAS NOTPEWHOCTh, BHOCHMas

NPH KOHTPOJIE PeXHMa N0 TOKY, KOTOpas IPHHHMAercs
paBHO# }2°g, |, %;
fo,, M Po,— OTHOCHTE/bHbE HEHCK/IIOUEHHbIE NIOTPELIHOCTH, BHOCHMbiE

IpH KOHTpOJIE pexHuMa MO HanpsKeHuio, 06yCAOBJIEHHbIE
MOrPeLIHOCTSMH H3MepeHHsl HanpsKeHHsl M 4acTOTH, KO-
TOpPHE IPHHHMAlOT pPaBHBIMH COOTBETCTBEHHO By H
ﬁ ’ 0/0'
Ilpu pacqerfe norpemiHocTH no ¢opmyJse (12) B 3aBHCHMOCTH OT
napaMerpa, no KOTOPDOMY KOHTPOJHDYIOT TEMJNOBOR PeXHM, clelyeT
NPHHUMATB:
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Be, =59U =ﬁef=0 — TIIpH KOHTPOJIE DEXHMa IO NOTEPSM,
ﬁew =6QU =ﬁ@/=0 — IIPH KOHTpOJIE pe€XKHMa MO TOKY;
B"u = [39, =0 —npH HCOHTAHHAX CYMMapHRIMH IIOTEPSIMH 11O
. 2.3 ¥ KOHTPOJIE pelKyMa 10 TOKY;
ﬂel ==Bew=0 — NPH KOHTPOJE DeXHMa IO HanpsXeHWIo;
2) nns A©¢ RoBepHTE/IbHhE [PAHUUB NOTPEWIHOCTH Bae, CJEdY-
€T pacCUHTBIBaTh MO ¢opMyJe
Bao,— £ 1,1V Bo B, +H B, B (13)
rae Be,, Bo,, , Bo, , — OTHOCHTEIIbHbIE HEHCKJIOUEHHbIE MIOrPEHOCTH
H3MepeHHsA TeMnepaTyp 0., 8, , Oy, , KOTOPHIE
paBHB fseT # ompegensitorca no ¢opmyae (11),
%
fef sow— OTHOCHTENBHAR NOTPEINHOCTh, O6YCIIORJIEHHAS OTKIOHe-
HHEM YacCTOTHl OT HOMHHAJbHOH, NIPHHHMaeTCs pPaBHOM
V2 V (B;)?+B? , %, rme B, — OTKJOHEHHE yaCTOTH OT
HOMHHAJbHO# NPH HCNBITAHHAX, % ;
3) ana ABG,6x KOBEpHTE/IbHBIE I'PAHULUBI NOTPEUIHOCTH Bae,g, cue-
IyeT paccuuThiBaTh Mo ¢opmyJe

@A906u= * 1’1 V pZG(RO/R ) +ﬂ%u.cp +B§,m+?'§’ +p%ln ' (14)

rie Pe(r/r,\— HEHCKIIOYEHHAS] OTHOCHTE/IbHAS TMOIPEIHOCTh, 06YC/I0B-

JdeHHass MOrPeUIHOCTpIO ONMpPeAECHHS] OTHOWICHHA CO-
NPOTHBJEHHH OGMOTKH B ropsiteM H XOJIOZHOM COCTO-
AHHAX, KOTOPAs NpHHAMaeTcs paBHOH +2,5 Y;

B e, ., OTHOCHTE/bHAS HEHCKJIOUEHHAs NOTPELIHOCTh H3Mepe-

HHSL TeMnepaTtypsl ©y cp , KOTOpas NPHHHMAeTCHA PaBHOR
Bo, ® omperensercs no ¢dopmysie (11), %;
Bes, — MOrpewIHOCTh, OGYC/NOBJEHHAs —HAJOXEHHEM MOCTOSH-

HOro H3MEpPHTEJNbHOI0 TOKa Ha TOK HArpys3kKd, KoTopas
HMe€eT MeCTO NPH H3MEePEeHUSAX METOLOM HaJOXKEHHA, IPH-

HUMaeTCs PaBHOMH ]/“f-ﬂ,n, %, rae Bi, — OTHOLIeHHE

MOCTOSTHHOI'O HM3MEPHTEJIbHOTO TOKa K TOKY HAarpyskH,
0. .

04
4) nast A®,,: NOBEPHTENbHBIE TPAHHLUBI NOTPELIHOCTH Pas,,
€T pPacCUYUTHBATH M0 POpMYy.Te

pAem;r_z * l’lV pguar—}-pgu +p%oxa +p%U +ﬁ%fﬂ0l ? (15)
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rne fe,, — HEHCKIOYEHHAT OTHOCHTENbHAS MOrPEINHOCTL H3MEpeHHS

TeMnepaTypsl NOBEPXHOCTH MAarHHTHOH CHCTEMBI, KOTO-

pas pasHa Pe_ H onpepensercs no dopmyre (11), %.

[Tpu ucneitanusax mo mm. 2.1, 2.2 ¥ NpH HCOBITAHHAX CYXHX TPaHC-
(popmaTopos cocraBasiowias fe, H3 GOPMYJIEI HCKIIOUAETCH.

Ha#nenusie o popmyaam (12—15) nosepuresbHEe rPaHHIBI HEHC-
KJIIOYEHHBIX CHCTEMATHYECKHX OTHOCHTEJLHLIX IOTPEIIHOCTE onpeaese-

HASE AG 3, ABy.cp , AB,ABy6y JOTKHB HAXOAUTLCS B mpenenax =5 Y,
a A®y, — B mpepenax =4 %.

7. TPEBOBAHH#A BE3OMNMACHOCTH

VicnbiTauus cjepyer NPOBOAMThL B COOTBETCTBHH € TpebOBaHHAMH
«[IpaBus TexHUUYECKOH SKCIIyaTaUUH 3JEKTPOYCTAHOBOK morpebure-
aeit» u «IIpaBui TexHdKH Ge30MaCHOCTH NPH SKCIJIYaTalHH JEKTPOyC-
TAaHOBOK notpe6uteneil», yrBepxaenunx ['ocanepronansopom 21.12.84,
a TaKXe NMPOH3BOACTBEHHBIMH HHCTPYKLUHSMH, YTBEpPXKAEHHEHIMH Ha
NPEANpPUSTHH, NPOBOJSIIIIEM HCIBITAHUSA,

HPHJIO)KEHHE 1
Cnpasounoe

TEPMOIIAPBI, IPUMEHSAEMBIE IJII H3MEPEHUA
TEMINEPATYPbI 3JIEMEHTOB TPAHC®OPMATOPA

Ilns n3MepeHMs: TeMIepaTypsl IPH HCNHITAHHAX TPaHCHOPMATOPOB CAEAYET NpH-
MEHATh TEPMONAPHl, H3rOTOBJEHHLIE H3 Napsl NMPOBOAOB (IPEXNOYTHTENBHO XPOMelb-
Koneap) JjauaMerpoM ot 0,1 o 1 MM. Kaxawii w3 mapn NPOROAOB 3aKJIOY2IOT B
MaclocTofiKyo {AJs1 TepMonap, NPpHMEHsSeMbIX IIPH HCNBHTaHHSAX MACAAHHX TpaHchop-
MaTopoB) H TepMOCTOlKyio H3onaumuio (180 °c§, a 3aTeM HX CKPYuHBAlOT C HIaroM
5—15 mm.

Ipososa paspesalor uHa oTpeskn TpeGyeMoit auauHbl (0G6HYHO OT 2 Ko 20 M) H
nocae NPOBEPKH UENOCTHOCTH H30ASUMM MeXAYy NPOBOAAMM CBAapUBAIOT WM 3anad-
BAIOT OAHH M3 KOHLOB Maphl NPOBOZOB.

Jl1s onpenesieHHs 3aBHCHMOCTH MeXAY NMOKa3aHHSMH NpHOOpa, MOAKIIOYAEMOro
K TepMonape, ¥ TeMOepaTypoi, BHIPAXKEHHOH B rPajycax, MOCTYNAIOT YK3a3aHHLIM HH-
XKe cnocobom.

W3 rpynnm TepMonap oAmHakoBOM AJNHMHE C xonyCKoM =10 %, NM3roTOBACHHHX
H3 OAHON NapTHH NPOBOAOB YKAa3aHHBIM cNlOCO60M, BHIGHDAlOT IABe WUJH TPH. 3amaH-
BAIOT MJIH 3aBapHBAIOT BTOPO# KoHel napul npoBoaoB ( paHee He 3anasHHHMA), a
3ateM OJAUH K3 TNPOBOJOB NeEpepe3aloT M MNOAYUCHHHIC OTBOAH NOAKJIOYAIOT K H3Me-
PHTENLHOMY NMPHGOPY NOOUEPEAHO NPy MOMOILH NepeKIoYaTes,

Opun u3 cnaeB NMOJyueHHOR TepMonaphl NOMEINEIOT B COCYRA C JKHAKHUM JHIJICKT-
pukoM (Hanpumep TpaHCHOPMATOPHOE MACIO), TEMNEPAaTYPY KOTODOro MOAAEDHKH-
Bator (0 °C, a Apyro#i — B XHAKHH AHIIEKTPHK, TEMOEPaTypy KOTOPOro KOHTPOJH-
PYIOT PTYTHEIM TepMOMeTpoM ¢ LieHoit xenenus 0,1 °C.
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HaMeHSIOT TemmepaTypy KHAKOrO AKSJEKTPHKa B AHamasohe ot 0 go 180 °C =
yepes Kaxase 3—5 °C 3amMCHIBAIOT MOKa3aHHs H3MEPHTENbLHOro mpuHbéopa u TepMmo-
Mertpa.

[TonyueHHBle pe3y/abTaTH INPHMEHSIOT AJs TIOCTDOEHMS rpaduyeckoli  3aBHCH-
MOCTH MeXJy NOKa3aHHsAMH H3MepHTeJbHOro npubopa M TepMoMeTpa, KOTOPYIO HC-
NoAb3YIOT B JaJjbHefileM AJs nepeBoja MoxasaHuit mpubopa B rpaayce Llenbcus.

IMpumeuanue [Ilpy NDpuMeHeHHH TepMOIap, H3rOTOBJEHHBHIX M3 NPOBOAOB
XpoMesb M KOmeJdb, JAONycKaercs JJs NepeBoja mNoxasasui npubopa B rpagych
Henpcus ucnonb3osath TaGJAHIB, cocraBientble no pauueM I'OCT 3044—84, u npu-
MEeHATb NPHOOPHI, UIKala KOTODHX HmporpaiyHpoBaHa B rpaaycax Lleabcus mas xpo-
MeENE-KONIEJCBLHIX TepMonap.,

B srux cayyasx CleiyeT NPOBOAMTb CONOCTABJeHHE TAGNMUHLIX JAHHBIX H 10-
Ka3aHKil TPaAYMPOBOYHOTQ npHOOpa ¢ NMOKA3AHHAMH, NONYYEHHHIMH NPH NOMOIIH
TepMonap, 3TaJOHHOro Npubopa K JaGOPATOPHOTO TEPMOMETpa.

IIPHJIO)KEHHE 2
Pexomendyemoe

HCNbITAHHUS HA HATPEB METOJOM HENNOCPEANACTBEHHOR
HATPY3KH

1. droT MeToA caedyer NPUMEHATb MPH H3MEHAIOUIeHCs TeMmepaType OXJaxja-
olLed cpefbl.

2. PeryaupoBaHpe NOABOAMMOIO HANDSKEHUS M HATPY3KH NPOBOJAT B COOTBET-
ctBuy ¢ m. 2.1.

3. B npouecce HCABITAHRA IIPOBOJAAT H3MEPEHHS Hepe3 DPaBHHIE NPOMEXYTKH Bpe-
MeHH, HO He 6o,.nee yeM yepes 1 u, TOKa I, nanpsxenus U, TEMNepPaTyps BepXHHX

cloep Macaa O, , MArHHTHOR CHCTeMH O, , OXJa)jamliell cpeanl Ggyn M CPEAHHX

1
TeMnepatyp o6MoToK ©,g, , MPH HX W3MEDEHHH HAJOXEHHBIM NOCTOAHHHM TOKOM.

BpeMs1 BHIMOJIHEHHSI CEDHH IOCJAEBMX H3MepeHHH BHOHPalOT TakHM 06pasoM,
YyTO6H OHM NPOBOIHJIHCH B TEUEHHE NPOMeXKYTKa BpeMeHnu (okoso 1 4), Korja TeMmie-
paTypa BEpXHHX CJIOEB Mac/a H3MeHsnach G6bl He Gosee yeM Ha 1,5 °C u uro6ul AJu-
TEAbHOCTh HCMHTATEJABHOIO peXHMa A0 BHIIOJHEHHS MOCHEJHHX n3Mepenn#t Gnlia He
MeHbIlle YYeTBEPEHHOr0 3HAUEHHs! NMOCTOSHHOM BpeMeHH Harpesa TpaHchopmaropa
(47).

Ilpumeuauune FEcan u3Mepenue cpefHell TemMneparyphl o6MOTOK HE MOXKeT
6HTh MPOBENEHO MOJ HArPY3KOH, TO HAacTOAWMHA MeroJ HCHOAL3YIOT A OnpeleleHHs
NpeBHINEHHA TeMmepaTypel Mac/ia, MarHHTHOR CHCTEMH H S/IEMEHTOB METaslJIO0KOHCT-
PYKLHH.

4. YcTaHOBHBUIeeCH NpPEBHILCHHE TEMIIEPATYPH KAaKOro-Iu6o 3JeMeHTa TpaHC-
dopmaTtopa AB; najg TeMmneparypo#t oxnaxpgaiouledt cpeir ©s; pPacCYHTHBAKOT IO
dopmyae

46,-6;-8, (16)
rae Q; — cpentee apudMerHyecKoe 3HayeHHE TEMIEPATYPH, BHIYUCJIEHHOE 1O Pe3yJb-
TaraM H3MepeHHfi B NOCAeLHUN Yac HCOBITATEIBHOrO pexuMa, °C;

©; — SKBHBAJEHTHAS TeMIeparypa OXJaXXAawllefi CPexsl, KOTOPYIO omnpeaens-
tor no dopmyne (18).

B’craﬂognnmeecx ApeBblllcHHe TeMOepaTypbl KakKoro-MH60 sjeMeHTa TpaHcdop-
matopa A©; Haj TeMmmnepaTypoli CPEAHHX CJIO€B Macja PacCUMTHBAIOT MO ¢opmyJe
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A;=0;—8, . |, (17)

rae 0, Ou cp — CpefHHe apHpMeTHUECKHEe TEMNePATYPH, BHUHCAECHHHE WO pe-
3yJbTaTaM H3MepeHHi B NMOCJAeAHKHA Yac HCIHTATENbHOrO pexuMa, °C.
5. DkBuBaJleHTHYI0 TeMmeparypy OXJaxjiaiollelr cpeiH Oy pacCuMTHBAIOT N0
topmyne
’
0,=6,-9, (18)

i
rae eK — KOHeuyHast TeMmnepartypa oxJaxjaloutef CpEAH, H3MepeHHas B KOHLE HC-

HHTATeNbHOrO pexnMa, °C;

8 — mnompaska Ha NOCTOAHHYIO BPEMeHHM TpaHC(OPMaTopa, KOTOpPas YUYHUTHBAET
3ama3fbiBaHHe 10 BPEMEHH B H3MEHEHHM TEMIEpaTyphw Macja Nno OTHOUIEHHIO K H3Me-
HEHHIO TeMNepaTyPhl OXJaxZAalolleli cpefbl; PacCYHTHBAIOT No popMyae

r At P _(PH1-b)A?
b=Kt—’("’T —1). Z A6 e T . (19)

rie T — mocTosHHas BpeMeHH HarpeBa TpanchopMaTopa;
At — uHTEpBan BpeMeHH MeXAY NOCAEAYIOMUM H NPEeAHAYHIMM H3MEPeHHAMH
TAMREPATY P ORRKAKA2OMRK Cpenny,
8,=0;—0;_; — aire6panuecKas pasHOCTb MEXAY TNOCJEAYIOLMM H NPeAH-
AYIWIAM pe3yJbTaTAMM H3MePeHHA TeMmepaTypH oxjaxaaomesi cpead, °C;
P — nopaaxosnit HOMep NOCJeJHEro H3IMEPEHHA;
{ — TOPAAKOBHA HOMep H3MePeHHs, HAYHHAsg cO BTOPOTO M3MEpPEHHs Ha mep-
BOM HHTepBaJe.
Ilpu ¢opcupoBanun Harpesa TtpaHcdopmaropa 3a Hauano wcnlranmi  (f==0)
NPHHHMAIOT MOMEHT BPEMEHH, Korla B TpaHchopMarTope YCTaHOBJIEHH TOK H YCJIOBHS
OXJIaXKACHHS, COOTBETCTBYIOMINE 3aXaHHOMY HCHBITATE/BHOMY PEXHMY,

IIPHJ/IO)KEHHE 8
Pexomendyemoe

U3MEPEHHA CONTPOTHBNAEHUA OBMOTOK
NPH UCNBITAHUHU HA HATPEB

1. H3mepeHne cONPOTHBJAEHMUA OOGMOTOK METOAOM HaoO-
HeHHS NOCTOSAHHOrLO TOKa

1.1, MeToa HaNOXEHHA NMOCTOSHHOTO TOKA NPUMEHAIOT TIPH NCMBITAHHE Ha HAarpes
(kak mpu KOPOTKOM 3aMBIKZHHY, TAK H IIPH HArpy3Ke B YCJAOBHAX KCTJIyaTauUHH) IPH
6O/bINONR NOCTOSIHHOH BpeMeHH OOGMOTKHM HCHOBITYeMoro TpaHchopmaTtopa M H3MEpH-
TeJIbHOR UeNnH M mPH OTCYTCTBHH BO3MOXKHOCTH HayaThb H3MEDEHHS HEMeJJIeHHO Toc-
Jie OKOHUaHHs HArpepa tpancdhopMaropa.

1.2. TIpn 3TOM MeTrO[e COMPOTHBJIEHHE O6MOTOK TPpaHcHOpMATOPa H3MEPAIOT HA
NOCTOSIHHOM TOK€, HaKJ/JaJbIBAeMOM Ha NepeMeHHLIH TOK Harpysk.

[TocTostHHBEI TOK MOXKeT OBITb BKJIOYEH B TeUeHHE BCErc nepHoXa MCNHTaHHA
HAH TOMBbKO Ha BDeMs, HEOGXOAHMOE i H3MepeHHs. 3HaueHHe NOCTOSHHOTO TOKAa HE
JIOJXHO mpessiliaTh 2 % HOMMHAJIBHOrO TOKa M3MepsieMOf OGMOTKH.

1.3. ConpoTuBieHre OGMOTKH H3MEPSIOT NPH NOMOILH ABOMHOTO MOCTa HJH BOJBT-
MeTpa H aMIepMeTpa Mo OZHOM 113 ¢XeM B COOTBETCTBHH C YepT. 3—6.

60



FOCT 3484.2—88 C. 26

- _h

= g 7
1 — uamepaeMas oOMoTka, 2 ~- peryRHpyeMmblil pesHcrop;
3 — peauctop; 4 — duALTP, 5 — raabRaROMETP; 6 — KOM-

neacupylomu rtpancdopmarop; 7 — axxyMmyasropuas Oa-
Tapefl, § — Apoccenb, 9 — pasAeNHTENLRHHA KOHAEHCATOP

Yepr. 3

a) A3MePeHHs TIPH KOPOTKOM 6) uaMepenue NP KOPOTKOM
3aMBMKAHHH B HArpysKe 3aMbLIKAHHH

! — nuralomul TparcdopmatTop; 2 — H3MepHeMasd oOMoTKa (nepeuuHas); 3 —

MRKpoaMnepMeTp, 4 -~ BuRNOUaTenb; 5 — QEALTP; 6 — wynT, 7 — duasrp,

8 — MBPJMMBONBTMeTp, 9 — aKKyMyasTopmas Oarapes; 10 — apocceaw; 11 —
HHAYKTHBHOCTH, /2 — H3Mepsiemas oOMOTKa (BTOpHYHas)

Yepr. 4

6]
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] — uuramomu#l tpagchopmarop, 2 ~~ IWyHT; I — H3-
MeDsieMad o6MOTKa; 4 — MHIAYKTHABHOCTb; § — pesHcs
ToP, 6 — MHKpPOamMmepMeTp, 7 — KOHHeHcaTop; 8 —
apKyMyasTopsas Gatapes, 9 — BBKJOYaTeAb, 10 —
MHAKHBONbTMETD; /1 — mpoccens, 12 — daabtp

Yepr. 5
! 2 /j
A
_— / g
== AL
4
1
K 7 g
7 amn
/]
g
N}__

{ — nHrawrfi tpancdopMmarop; 2 == WYHT, § —
u3sMepsaeMas oO6MoTKa; 4 — HHLYKTHBHOCTH; § —
duneTp; 6 — MuHKpoammepMerp; 7 — &uaAbTp; 8§ —

MHJUIMBOALTMETP;, 9 — aKKyMyJsiTopEaa Oaraped,
180 — BhiIRAOYatenb, {1 —~ ppoccenb

Yeprt. 6

| 4, Viamepenuss KOPOTKO3aMKHYTOH OGMOTKH (npu marpese MeroaoM FOPOTKOIro
3aMblKaHHf) NpoBoAAT HO CXeMe B COOTBETCTBHH C 4epT. 3 B cayuae coeguHCHUA HC-
neiryeMolt obMorkn B 3BE3Ay C HOCTYNHOR HeATpajbio, MPH 5ToM conpoTHBJICHHE
Mex 1y Toukamp Q-0 RBAAETCS CPENHHM CONpOTHBICHHEM Tpex a3 OGMOTKA,

PEDOUCTWER TAPARFESIO,
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B u3MepuTeNbHYI0 AMAroHasnp MOCTAa yepes TpaHchopMaTop 6 ¢ Koddbduuuen-
TOM TpaHchopMauuu / NMOJAIOT HANPAKEHHE, COOTBETCTBYIOIUIEe HaNpsXKEHHIO HA W3-
MepsaeMoi 06MOTKe, HO ¢ ofpatHbM 3HakoM [onoJsHuTenbHO B 3TY LENb BBOAAT
duabTp 4

15 ViaMepeHus mo cxeMaM @ H § B COOTBETCTBMH C uepr 4 IPOBOASIT B TOM
cayuae, KOorja AOCTYNHBE! HeATpaJH y H3MepsieMBIX OGMOTOK H Yy NUTaKOLIero TPaHc-
¢opMaropa (reseparopa) [lpu usmepenun ompejensior cpejHee CONPOTHBJEHHE TPex
¢$a3 06MOTKH, BKJIOUEHHbBIX NapaJlielbHO

ITocTosiHRRA TOK, HaKJaABIBAeMBIA Ha HCIBITYeMble OGMOTKH  H3MEPSIOT TPH
NOMOIIH IYHTA § ¥ MUJLIABOJBLTMETPA 8 € GUABTPOM 7

[TageHne HanpsKeHHs TOCTOSHHOrO TOKA Ha 3THX OOGMOTKAaX H3MEpPSIOT ralb-

BAHOMETPOM ¢ PUIBTPOM §
BMecTo MBAYKTHBHOCTeH I] aonyckaeTcsi NDHMeHSTb COOTBETCTBYIOLIHE TpaHC-

topMaToOphl HanpsiKeHHd

IlpuMenseMble B cxeMe (DUABTPH KOJ/IKHH B MHKDOAMIIEDMETPE M MHJJIHBOJBT-
MeTpe OrpaHHUMBATL [EPEMEHHYI0 COCTABJAIOMWIYIO HANpsKeHHs A0 3HAUEHHs, He
NpEeBHINAIOINEro TNOCTOSHHYIO cocTaBasomyo IIpw ycranoBke myHTa B (a30BOM
NpoBOJe MEPBHYHOA O6MOTKM 2 M NPHMEHEHHH OJHOrO TPaHC(HOPMATOPA HANPSIKEHRS
11 MOXHO M3MepATh CONPOTHBJEHHe OXHOH (hashl, HO NMPH STOM YYHTHIBATh, YTO LIYHT
H MUJUIABOJALTMETP GYAYT HAXOAMTHCH O/ TOJHBIM [EePEeMEHHEIM HampsikeHHeM B
3TOM CJyuyae HeoGXOAHMO TPUHATb MepHl JJIsi MCKJIOUEHHsS BJHAHHSA 3JEKTPHUECKO-
ro 1OJA Ha TIOKA34aHWS MHJJIMBOJBTMeTpa (HampuMep NIyTeM 3kpaHupoBanua) Ilpu
9TOM NOKa3aHHs MHJAMBOJBTMETD2 OTCUHTHIBAIOT IPH NOMOIM ONTHYECKMX CPEACTB
C paccrosiusg, HpefyCMOTPeHHOro Tpe6oBaHHsAMU 6€30NacHOCTH

Cpennee conporusiaerne (R) tpex ¢a3 nepsuuHoil 0o6MOTKM 2 PacCUMTHIBAIOT

(ans cxeMH a) no dopmyae

R_ M , (20)

TAE | — TOK H3MepAeMblii MHKPOaMIepMeTpoM &,
R’ — cyMMmapHoe conpoTuB/ieHne ¢uabTpa §, Apoccens 10 w MuHKpoamnepMerpa 3,
Ra — conpoTuBJienne WHAYKTHBHOCTEH 1];
I — TOCTOAHHEIA TOK, HaKJaJbiBaeMbL#t Ha NEPBHYHYI0O O6MOTKY 2
CpenHee conporusienune (R;) Tpex ¢da3 BTopuuHOR O6MOTKHM J2 pPacCYHTHBAIOT
{ans cxemu 6) no dbopmyJe

StR”
Ro= 17—, 21)

rie R” — cyMMapHoe conporuBieHHe OHJIbTPa §, apoccesas 10 1 MUKpoaMnepMmer-
pa 8

16 HsmepeHnst no cxeMe B COOTBETCTBHH C 4epPT 5 MPOBOJAT B PEXHME KOpPOT-
KOro 3aMBbIKaHHS W Harpy3ku B TOM cJyyae, Koraa o6MOTKH HCHmTYeMoro TpaHcdop-
MaTopa COeJHHEHH B TPEYrOJIbHMK W/d B 3Be3ly 6e3 BrlBeleHHON HefiTpaiu

Ecau y nuraiomero tpaHcdopmaropa (reHepaTopa) Her BLIBEAEeHHOR HeATpaJH,
TO HCNOMNB3YIOT APYryio $asy cxeMmbl, 3a3eMJHB ee uepe3 JNOCTATOUHYIO HHIAYKTHB-
HOCTB

TTocroanHuit ToK nmomaT uepes oaHy u3 a3 Ilpu u3MepeHHH MOCTOSHHOrO Ha-
NPSKEHHS MeXAY BuBoaoM A un sriBogaMH B u C pesucropul 5 B dasax B u C
JOMKHE o6GecneyuBaTh HAHMEHbillee PACXOXKACHHEe MeXAY CYMMapHEIMH  COIPO-
TuBJeHusAMH B $azax B 1 C — MHAYKTHBHOCTb 4 IJIOC PE3HCTOP § COOTBETCTBYIOUIEH
$asu ,
Cpeanee conporusienne (R, ) nByx das A u B paccunreisaior no ¢opmyae

Ry= —l,~(2RA +Rg), (22)
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rae [ — TOK, H3MePeHHHA MHKPOaMIIepMeTpoM;
] — NOCTOAHHH TOK, HaKJaALBaeMul Ha $asn A u B;
R , — CyMMapHOe COMpPOTHBJEHHE HHAYKTHBHOCTH 4, PE3HCTOPa § H MHKpOaMmep-
meTpa B dase A;
Rp — cyMMapHoe compoTHBJIeHHe HHAYKTHBHOCTH 4 4 DesucTopa § B dase B.
lynr 2 nonxeH Gbith paccyutad Ha paGouuit Tok 06mMotkE 3. OcradbHEe ycio-
BHS1 H3MEPEHUs1 JOJNKHB COOTBETCTBOBAaTh M. 1.5.

1.7. A3sMepeHnst no cxeMe B COOTBETCTBHH C uepr. 6 MPOBOAAT B pPeXHMe KOPOT-
KOr0O 3aMBIK24Mfl H HArPy3KHM npM OTCYTCTBHM BLIBOAa HefiTpaan y HcneTyeMmoft o6-
MOTKH H nuTtaoulero Tpanchopmaropa (reHepatopa) B TOM CJAyHuae, ecjaH XONMYCTHMO
3aseMJieHse OJQHOTO M3 (a3HHX UPOBOLOB. KaMepenHe mnpoBOAAT A OGMOTOK 3,
COEAHHEHHBIX KaK B 3Be3/y, TAK H B TPEYTOJBHHK.

Ilpn u3mepennu cONpoTHBJEHHS OGMOTOK, COCJIHHEHHEIX B 3BE3Ny, ONpPEASIOT
sHayenue conporunaenus (R, ) $as A u B, koTopoe paccuuTHBaoT no Hopmyne

« iR
Rx= [_ ’ (23)

rae [ — TOK, H3MepeHHBII MHKPOaMIIePMETPOM;
I — nocTosHHHE TOK, HAaKJAAAWBaeMEI HAa ¢asn A u B;
R — cyMMapHOe CONpOTHBIEHHE HHAYKTUBHOCTH 4, duastpa § ¥ MuKpoamnep-
meTtpa 6.

1.8. Iass yMeHbUleHHsi BJIHAHHA TepMO3jexTpuyeckoro 3(ddeKkra B KOHTAKTAX
HIYHTOB M TNEPEeXOAHBIX mponeccoB B TpaHchopMaropax Ha TOYHOCTh H3MEDeHHA
CONPOTHBJICHHS pPeKOMEHAYeTcs TNPHHHMATH CACAYIOUIHE MeDH;

1) ymenpmate Harpes WYHTOB (nmyTeM BHGOPA COOTBETCTBYIOUIErO CEUEHHA MPO-
BOJAHHKCB INYHTA H OXJaX[(€HHUA);

2) BHIHOCHTb H3 30HBI HarpeBa KOHTAaKTHl IIYHTAa, €C/IH OHH H3 Pa3HOPOAHHIX Me-
TaJJIOB;

3) yBeAHUMBATH TIOCTOSHHYIO BPeMeHH (DHJALTPOB M3MEPHTENIbHHX MpHGOPOB, CTA-
GHAH3HDOBATh DEXHM Harpena.

2 Onpeaenenue cpeiHell TeMnmepaTypH oOO6GMOTOK Hemo-
CPeACTBEHHO NOCJE OTKJAKNYEHHU]

2.1. Ilo okOHYaHHM HCNBITAZHHA Ha HarpeB TpaHc(OPMAaTop OTRAIOYAKT OT HCTOU-
HHKAa ToKa. B TpaHcthopMaTopax € HCKYCCTBEHHBIM OXJaXXJeHHeM OJHOBPEMeHHO OT-
KJIOYal0T BEHTHJATOPHl HJIH NpPeKpaulaioT UUPKYJAUHIO BogH. llMpKynauuio Macaa
(B ToM uMcae HampaBJeHHOe ABHXKEHHE Mac/a) COXPAHAIOT Ha Bech NeDHOA mpoBeje-
HHg u3MepeHufi. Bostex 3a OTK/IOYeHHeM TpanChOpMaTopa H3MepSIOT COMPOTHBJE-
HiAe OOMOTKH 10 MCTCYCHHM BpPEMEHH, AOCTATOYHOrO AJS HCYE3HOBEHHA NEPEXOAZHOTO
mpouecca B LENH H3MEPHTEJNbHOro ToKa, l3aMepeHHs NOBTOPAIOT 4epe3 NMPOMEXYT-
KK BPeMeHM aaHreabHocTbio 30—60 c.

[MonpaBky Ha mpeBbllEHHe TEMIePaTypH, OO6YCAOBJACHHOR H3MeHeHHEM CONpO-
THBJICHHH OGMOTKH 32 BpeMs OT MOMEHTa OTKJIOYEHHS] OT MCTOYHHKA NMHTAHHA XO MO-
MeHTa HadYaja HM3MepeHul, BHOCHT METOAAMM SKCTPANONALHA KDHBHX H3MEHCHHS
CONPOTHBJIEHHS BO BPEMEHH ¢ NPHMeHeHHeM NoJyJiorapHdMHYecKoR Mkaian (nepBHi
MeTOZ) ¥ C NPHMEeHEHHEeM JIMHeHHOH WKaJAN (BTOPOA MeTOxR).

2.1.1, Tlo nepBoMy MeTOAYy H3MePeHHs cONpoTHBAeHHH Ry, Ry R3 m T. A. HOBTO-
PAIOT Yepe3 NMPOMEXKYTKH BPeMEHM £, fp f3 H T. B JJauTeasHocThlo 30—60 ¢ 1o
10—12-fi MumyTH, 3atem cnycts eme 10—I15 Mus AOMOJNHHTENbHO H3MEPHAIOT COMPO-
THBJIeHHe OOMOTKH R, (mocieanufi orcyer).

Ha ocu a6cuucc B COOTBETCTBHH € 4ePT. 7 OTKJIQAHBAIOT OTPe3KH BpeMeHH fi,
to 7 1. n. ;o 10—12-#t MHHYTH, CYHTAA OT MOMEHTAZ OTK/NIOYEHHsS, a Ha OCH OPAHHAT
(B KpynmHoM JiuHefinoM Macwrabe) — JAorapuMhH COOTBETCTBYIOIWIHX HM DasHocTed
Ri—R,, R=—Rp, v 1. 4. win (B Jorapumuyeckom Mmacuitae) — COOTBETCTBYIOUIHE
uM pasHocta Ri—R,, Ra:—Rp U 1. 1L
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[Tpu stoM GepyT TAKOE 3HayeHHe CONPOTHBJEHHA Rp, IPH KOTOPOM JIHHHA,
COeAMHAIOIAA TOYKH HCIMTAHHUA, MABJIACTCA NPAKTHUECKH NpaMol. Oas storo momyc«
Kaercs R, OPHHEMATth DABHHIM CONPOTHBJEHHIO OGMOTKH Rj 1O BTOPOMY MeTony,
KOTODOE COOTBETCTBYeT MOMEHTY OXJamJeHHA, KOria CPelHHe TeMNepatypn o6Mor-
KH ¥ Mac/1a CPaBHHBAIOTCA.

Uepe3 HaHeCeHHHe TOYKH MPOBOAAT NPAMYI0, KoTopas, 6YAyuH NPOZOMKeHa,
OTCEeYeT HA OCH OPAHMHAT OTPe30K, pPaBHHH sorapupMy pasHocTH Ry—Rp, riae Ry —
CONMpPOTHBJICHAE OOMOTKY B MOMEHT OTKJIOUEHHA.

Ec/M HECKOJIBKO HayaJbHBIX TOYEK OKAMETCA BHe NPAMON, TO NPH MOCTPOECHHH
#X HE YUYHTHBAIOT.

[onyckaercs NpPUMEHATb aHAJHTHYECKHA METOJ ONpejeNieHHs 3HadeHus Ro,
COOTBETCTBYIOUIHH H3/0KEeHHOMY BhIllle rpadniecKoMy METONY.

2.1.2. 110 BTOpOMY MeTOLY oONpefeNeHHAs WCTHHHOIO 3HAYEHHA CONPOTHBICHHS
OOBMOTKH B TOPAYEM COCTOSIHUM B MOMEHT OTKJIOUEHHS] HATPYSKH H3MEpPEHHS CONpo«
THBJCHHA TIPOBOJAT Yepe3 paBHble MPOMEXYTKH BPeMEHH HenpepulsHO 10 27—30 MuH.
DKCTPANOJNAUNIO BPEMEHHOR 3aBHCHMOCTH COMPOTHBJEHHA OOGMOTKM K MOMEHTY OT-
KM04eHHS NMPOBOAAT B COOTBETCTBHA ¢ 9ePT. 8, rie H3MEHEHHS conpoTusiaerHs AR,
AR, ARy onpejensiorcs yepes paBHLIE IPOMEXYTKH BPeMeHH Af,

YMeHnbiieRns conpoTHBAcHUs ARy, AR, AR3 u T. 4., COOTBETCTBYIOIIHE OJIHHA«
KOBHM HHTEpBajaM BPEMEHH, OTKNaAHBAIOT BJIEBO OT OCH OPAHHAT H MPOBOANT NpA-
mywo JI. CoeaunnB TouKy R; ¢ Toukoft JI;, ompeaeasior yroa o, B NOA YIVIOM o4 H3
Toukn JIy MPOBOAAT NPSAMYI0 1o IepPeceueHHs C oCblo opAmHAT. I[losyuennas Touxa

1
Ro nmaer conpoTtHBJeHne OGMOTKH B MOMEHT OTKJIOUeHus, a ToYKa Ry ZAaer compo-

THBJCHHe OOGMOTKH, COOTBETCTBYKOLlIee CPEAHEeH TeMnepaType Macja BOJHSH OGMOTKH
8 MOMEHT ee OTKJIOYEHHUS,

2.1.3. Cpexnwoo TeMrepatypy o6MOTKH Oo6w B MOMEHT, HENOCPEACTBEHHO MpPef«
LICCTBYIOLIUA OTKJIOUEHHIO HATPY3KH, PacCRHTHIBAIOT no Gopmyae

R,
906u=E(T+ex) -7, (24)
rie Ry u © y — COOTBETCTBEHHO COMPOTHB/EHHEe OGMOTKH H ee CPeAHAf TeMnepary-
pa, usMepeHHde Mo n. 3.6 B «XOJOAHOM COCTOAHHH® TpaHchopMa-
TOpa;

3 3ak, 2327 65
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Ro = cODpOTHBAHHE OGMOTKH B MOMEHT OTKAIOueRHs Harpysxu ro n. 2.1
4y 2.1.2 HacTOAINEro NPpHJIOKEHA;
T — xosdbdunnent, papnufi 235°C ans memn u 225°C s amomuBugd.

A muaente, Ust

l
|
I
!

Toupauende Bpens, mun
conpomubnenus, i

Uepr. 8

2.14. Tlpepnmenne cpennel TeMnepaTypH OGMOTKHM HAaj TEMHEPATYpCH OXAaX-
mawmel cpeaH AO o6y ONPENeNsIOT B COOTBETCTBHH € Das3A. 5.

2.2. InAa MacasHHX TpaHCOOPMATOPOB € YIAEGAbHHIMH TOTEPAMH B 06MOTKe M3
MeXHOTO TpoBOZa He GoJee 66 Br/xr, a B 06MOTKe M3 aJIOMAHMEBOrO NPOBOAA HE
Gonee 20 BT/kr momyckaercs no COIJIACOBaHMIO MSIOTOBHTES C NOTpeGHTENEM npH-
MEHsITb METOX NONPABOYHHX Ko3(pbuuneHTos.

Hsmepsiior conporuBieHHe OGMOTKH cpa3dy nocJe OTK/IOYEHHs H PACCUHTHRIIOT
TEMNepaTypy OGMOTKHE O g6x 10 hopMmyJe

R
8osu=p (T+8,)—T+A8, (25)

rae Ry — CONpoTHB/IECHHe OGMOTKH, M3MepeHHOe depes BpeMs He GoJee 4 MHR Toc/ie
OTKAIOUECHUS HArpy3KH;
AB=P.f;
P — pacderHHe yneJbHHe NOTepH B o6Morke, Br/xr;
f — xoapduument, 3apucAmMA OT BpeMeHH !, TpoureAuIero OT MOMeHTa
OTK/IOYCHHA HArpy3KH JC MOMEHTa H3MepeHHHA CONPOTHBJICHEA R,
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Kos¢ppuunent B BubHpaior B coorsercTaud ¢ Taba |,

Tabauma 1
B
bEpems, MuH
AN mepu ANT aJIOMHHMS
1,0 0,09 0,032
1,5 0,12 0,045
2,0 0,15 0,065
30 0,20 0,091
4,0 0,23 0,113

2.3. Ipu uenuitanusx TpanchopMaTopos ¢ GoabuIof NOCTOAHHOA BpeMeHu yc-
TAHOBJEHUA TOKA B H3MEPHTENHLHOR HEmH B COOTBETCTBHH ¢ M. 3.6.6 B pesyabTaTH H3-
MepeHal cllelyeT BHOCHTb IONPABKY.,

[TonmpaBky BHOCAT CJeAyIOIHUM 06Gpa3oM:

[Ipu u3mepeHuM CONPOTHBIEHHR OGMOTKH B €XOJOAHOM» COCTOSHMH OTMEYaior
BpeMd OT MOMEHTA 3aMblKaHHMSl H3MeDHTEJbHON LeNH A0 MOMEHTA CHATHA TIOKa3aHui
¢ npubopoB f;. VinrepBasH BpeMeHH MeXAY NOC/ACA0BATENAbHHIMH H3MEDEHRSME pe-
KOMeHAYercs BHGHpaTh NPHMEPHO OAMHAKOBHLIMH ¥ paBHHMH 30—60 c. 3arem Ha-
XOAAT PA3HOCTH MeXAy R; (XKaKAbIM 13 H3MEPEHHHX cONPoTHBJEHEH) H (aKTHye-
CKMM CONPOTHBJASHHeM R’, M3MeDeHHHM, KOrAa 3HaueHue TOKA B H3MEPHTENbHON Le-
I CHHTAIOT YyCTaHOBHBIUEMCH, Ha ocHoBaHmH  NOJy9eHHHIX pe3yabraroB (pas-
HocTeft COMPOTHBAEHUH, NOJYUEHHHX TMPH CHATHH OTCYeTOB B DPasJHYHbie MOMEHTH
8PEMEHH) CTPOAT rpaHuecKyi0 3aBUCAMOCTb B COOTBETCTBUH C uepT. 9.

48, 8R ARy AR, AR, AR

/ i

R-R.0Om

Pasnocms ronpomubie-
AL .

lL%In —~
h k4 f f5 bk 1, Bpews,C

Yeprt. 9

B naMepennsle 3HAUEeHHA CONPOTHBJCHHA TON Ke OGMOTKH B <«ropsdeM®» COCTOA-
HHY BHOCAT NONPABKY, HCHOJb3YS MOJYYEHHYIO I'DaduuecKyl0 3aBHCHMOCTh.

BueceHlie MONPABOK BO3MOXHO, €C/IM BCE H3MEPEHHS B «rOpAYEM» H <XOJIOZHOMS®
COCToﬂHBﬂSX NPOBOJAHMNCH 1O OAHOA H TOW JKe CXeMe B COOTBETCTBHH C Tpe6oBanus-
sMu n. 3.6.5.

2.4. Tlpn onpeaeneHHH CpejiHel TeMRepaTypH OGMOTOK HENOCPEACTBEHHO Nocie
OTKJIOUEHHS] C 11eJbI0 YMeHblUeHHsi BPpeMeHH YCTaHOBJIEHHS TOKa MNOCJIeJ0BATENbHO
¢ O6MOTKON BKJIOYaloT JH06aBowHB pe3nctop. CompoTHB/AEHHE PE3HCTOPA AOMKHO
6HTb AOCTATOYHO CTA0MJILHHM H NPAKTHUECKH He JOJKHO H3MEHSAThCA MNPH MNpoTe-
Kaguu mo HeMy Toka, Jlomyckaerca B KauectBe 106aBOYHOTO Pe3HCTOPA NPUMEHATH
JaMNH HAKaJAMBaHHA, €C/H ONBITHBHIM NMyTeM J0Ka3aHa CTAGHJABHOCTH HX CONpPOTHBJE-
HHA B YCTAaHOBHBLUIEMCS TENJVIOBOM pexHMe, a BpeMsi, B TC€UCHHE KOTOPOro TeMIepa-
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Typa HHTH AaKaAUBaBHA NPMHHMaeT YCTaHOBHBUIeecs 3HAYEHHE, He JNOJXKHO NpPEBH-
matb 3—5 c. Jlonyckaerca KpaTKOBPeMEHHO IWIYHTHPOBATh DE3UCTOP, NOKZ TOK He
poctiruer 0,2—0,9 ycranopupnierocs.

Hanpsaxenne Ha 3ax¥uMax MCTOUHHKOB MOCTOSHHOrO TOK3, TPHMEHAEMBIX NPH
9THX M3MEPEHHSX, B NPOUEcCe H3MePeHuH AOMKHO OCTABATbCA CTabHAbHHM. Ilna obec-
NeYeHHs 3TOr0 YCJAOBHA JAGJXKHH NDHMEHATbCH aKKyMYJATOPHbe GaTapen Goabuiohk
eMmroctd. Jlomyckaercs NPUMEHATL B KaueCcTBe WCTOUHHKA NUTAHHS BHINPAMHTENLHOE
ycTpoficTBO C nmyJbcaiell Hanps>KeHUs Ha BHXoAe He GoJee 1 %.

C uennio yMeHbllieHHs BPEMEHH YCTaHOBAEHHsi TOKa B H3MEDHTENbHOH uenu
NPHUMEHAIOT TaKXe CXEMB, OIrpaHHUMBalOllHe HAaMarHp4HBaHue MariuTHON CHCTEMH
8a cyeT INPOTHBOBKJIOUEHHS NOCTOAHHOIQ TOKa B 4acTsX uenuityeMoli o6MOTKH TDH
H3MEPEHHH ee CONpoTHBJeHHsA. HanpuMep, npu H3MepeHHAX, BHIIOJNHAEMHX Ha MHO-
ronapajneJbHHX O6MOTK&X, uT06H obecneyuTb NpOTHBOBKIKOYEHHE, OAHH H3 IIpO-
BOJOB OTCOCIUHSIOT OT OTBOAA H NOAKJAIOYAIOT K ITOMY X€ OTBOAY IIPH NOMOLLH
pasvennHnTend. TIpH H3MEepEHHR CONpPOTHBJAEHHSA yKa3aHHHY NPOBOA BRAIOYaETCs
NOC/TENOBATENbHO C OCTANBHOM YaCTbl0 OOMOTKH, COMPOTHBJEHHE KOTOPOA H3Meps-
€TCH, AJS 3TOr0 HeO06XOAWMO Pa3OMKHYTb pas3beiuHureslb. JlNs BHBOAA GTCOELH-
HJEMOro MpoBojJa M3 Gaka TparcdopMaTopa Ha BpeMs HCOHTAHMA YCTEHaBANEBANOT
AOCTOJNHHTENBHHHA BBOX.

IIPHJIO)KEHHE 4
Pexomendyemoe

HCNbITAHUA HA HATPEB TPAHC®OPMATOPOB
C MPUHYAHUTEJIbLHON UUPKYJASAUHMEA MACJIA
BE3 COFCTBEHHOM CHCTEMBI OXJIA)KAEHHA

[To xapaktepucTuke 0AHOro OXJaAuTeas (3aBHCHMOCTb TENJIOBOrO MOTOKE Q or
PasHOCTH TEMNEPaTyp Macjla Ha BXOJA€ B OXJaiuTenp H OXJaxjawuied cpean
AG’ =0, —0xa ), IX UHCAY B CHCTEME OXJamjeHus TpaHchopMaTopa M CyMMap-
HEIM NOTEPAM Pxep + P, onpeaensior npephllieHHe TeMNEpaTypbl Macaa Ha EXone

B CHCTEMY OXJaXJAeHHR Haj TeMnepaTypoli oxnaxpuapmiedi cpean. Hafzennoe sna-
geHHe AO, gBasercs KOHEYHHM MNpeBHLIEHHeM TeMIepaTyPhl BEPXHHX CJICEB Macha
B TpaHcdopMaTOpe Hax TeMnepaTypoli oxJaxaaomei cpeibl.

3areM oOmpelesfIOT PasHOCTh TeMiepaTyp Macsna HA BXOJe H BBIXOJE M3 OXJa-
autens A® mo gopmyae

20- i (26)

rie Q — TemaoBof NOTOK oxJdaauteas, Br;
V ~ IPOH3BOAMTENLHOCTb HACOCOB, M%/c;

P, C — COOTBETCTBEHHO NJOTHOCTb W YJEJbHasi TeNJOEMKOCTb Macja, onperease-
Mble B 32BHCHMOCTH OT CpelHell TeMieparypy Macja B OXJdajurene B CO-
OTBETCTBHH ¢ Ta6a. 2.

Il mpoMeXyTOUHEIX TeMmepaTyp Macja 3HaueHHsl TJIOTHOCTH M YReAbHOR
TEMJOEMKOCTH ONpPeAeNaIoT AMHERHBIM HHTEPNOJHPOBAHREM.
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Ta6nuna 2

Temnepatypa Macaa, °C [InorHocTh Macaa, Kr/m® VREMH%ﬂT:rce/r}I{J;?g;émom,
40 873,1 1807
50 866,7 1868
60 860,3 1928
70 854,0 1988
80 847,6 2048
90 841,3 2109

TeMnepatypy Macaa, KOTOPYIO CJAeAyeT TOAAEPKHBATL HA BXOAE B Tpancdop-
MaTop NpH ONpEAENCHHH NPEBLIUEHHS CPefHell TeMMepPaTypsl 06MOTOK M 3lEMeH-
TOB METaNJIOKOHCTPYyKuu# (Bg), paccunThBART MO dopMyJe

GH=A8M—A9+90W[, (27)

rae A®, — KoHeuHoe NpEBHINEHHE TEMNEPATYPH BEPXHMX CJlOEB Macja B TpaHCdOp-
Mmarope, HalilenHoe pacyeTHHIM nyreM, °C;

A® — pasmocTb TeMIepaTyp Macja Ha BXORe M BHXOJe M3 oxjagureis, °C;

Boxx — MaKcHMaJsibHash  TeMIlepatypa  oxJdaxpaiomeds cpeasl no IOCT
15150—69 B 3aBHCHMOCTH OT KJHMATHYECKOrO HCIOJHEHMS HCHEITYeMOoro tpancdop-
maropa, °C.

TIps npoBefileHHH HCOMTAHHA COEJIHHSIOT OXJAXHTENbLHYI0 YCTAHOBKY ¢ HCNHTH-
BaeMHM TPaHCHOPMATOPOM B COOTBETCTBHH C UepT. 10.

Tpu noMomn xaMmepHHx H3mepuredpHHX JuadparM no IF'OCT 26969—86 name-
PAIOT M YCTAaHABMMBAIOT PACXOJ Machda, NMOCTYNAIOUIEro W3 OXJaZHTeNbHOR YCTaHOBKH
B TpaHcdOpMaTOp, TaKOM XKe, KaK H IIPH pab6oTe COGCTBEHHOH CHCTEMHI OXJaXJAeHHA
TpaHcoopMaropa. Ecam ruApaBinuecKoe CONPOTHBIEHHE TPYGONPOBONOB MEXAY
CMECHTEJBHEIM TeNMJOOGMEHHHKOM H 6akoM TpaHcdopMmaropa npHMEpPHO COOTBETCTBY-
€T TIHAPABJIHUCCKOMY CONPOTHBJIEHHIO TPYGONMPOBOJOB MEXAY COOGCTBEeHHON OXJiaju-
TeNbHON ycTaHOBKOM W 6axoM TpaHchopMaTOpa, TO PACXOld MAC/A MOXKHO CUMTATH
PaBHEIM, €CM PaBHO YHCAO HACOCOB OAHHAKOBOA NPOH3BOAHTEABHOCTH B STOM KOH-
Type npH MCIHTAHAAX ¥ B COGCTBEHHOH cucreMe OXJaXJeHus TpaHchopMaTopa.

B onblTax KOPOTKOT'O 3aMbIKaHHs, NPOBOAHMbBIX B COOTBETCTBHHM € pasi. !, pery-
aupylor paboTy TenNoOGMEHHHKOB Tak, 4TOGH B Npolecce ONLITOB TeMNepaTypa
MacJsa, nocTynapuero B TpancopMaTtop (Temnepatypa Macja B CMECHTEJbHOM Tel
JOOGMEHHHKE), OCTABAJACH MOCTOSIHHOM M paBHOM B4,

Jonyckaercsa yCcKOpsAT: IIpPouecc HCHHTaHAA NyTeM NPeKPalleHHS LHPKYJISUHH
oxJaxjanuell cpelbl B YACTH WJp BCeX TenNoo6MeHHKKaxX, MoKa TeMmeparypa Mac-
J1a B CMECHTEJNbHOM TEIIOC6MENHHKe HE JOCTHrHET 3HaveHus Ha 5—10°C umnme 3na-
ueHns, paccydTaHgoro no ¢opmyne (27).

B yCTaHOBMBIUMXCH TEMJOBLIX PeXKHMAax ONpeResloT NIPEBHIlEHHS CPeNHUR TeM-
nepatyp o6MOTOK Hajm cpexHeli TeMmmeparypofi Maciaa, pacCuHTHBaeMoff B COOTBer-
CTBHH ¢ n. 3.4, W TeMIepaTyp SJAEMEHTOB METaJIOKOHCTPYKUHE Haj TeMmepaTypok
Macaa BGJIN3H HHX, H3MepPseMOH B COOTBETCTBUH C M, 3.5.4.

AHa/OrHYHO NPOBOASAT MCOHTAHHS Ha HAarpes TpaHcOpPMaTOPOB ¢ HanpapieH-
HRM JABH)KEHHEM Macja, AONOJHHTEJILHO YCTAHABIHBAA PAacXof Macja H3 NPOMexy-
TOYHOrO (CMECHTEIbHOI0) TEeNJIOOGMeHHHKa K OGMOTKaM.
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Npunyunnaavnas cxema ycraHOBKy Ans McnuTannfl TpancdopmaTopon
C NPUHYAHTEAbHONM UHMPKYARUHEd Macaa Ge3 COGCTBEHHOH CHCTEMbl OXJAMKACHUS

Konnexmop Haepemozo Macaa

1 2
Tennoon- Tenao0b-
Brod HHL Bxod BHHLK
Bsiold ‘ Guixod *

oxnaxéarwed cpedsl | oxnawdarued cpedsi
Konsewmap oxnamdentoeo Macaa ]

] i

CMecumenbhbid
MenneebMernu K

FERE

HensimpiBaembiil
mparcpapMamap

{, 2 — HacOCHl HCOLITATENbHOR CHCTEMbl OXnaxjeRmmnsa; 3, 4 —
gacochl, obechevHBalolide UMDPKYJAAUMIO Macaa; 5, 6 — HSMepH-
TeJbHBle nuadparmel

Uepr. 10
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IIPHJO)XEHHE 5
Cnpasosynoe

HUCNBbITAHKS HA HATPEB MACJIAHBIX TPAHC®OPMATOPOB
C HOMHHAJIbBHON YACTOTOH 60 I'll OT HCTOYHHKA
C YACTOTOH 50 riL

Meron TpHMeHSIOT B TOM cay4uae, ecaH RXo6aBoYHHIE TIOTEPH B 3JEMEHTaX Me-
TaJVIOKOHCTPYKUHA TpanchopMaToOpoB cocraBisior He Gonee 30 % mnoTepp KopoT-
KOro 3aMBIKaHHA COOTBETCTBYIOLIER Maphl OGMOTOK.

Jns npoBefieHHs MCIBITAHMA Ha HAarpeB M3MepHIOT TNPH HOMHHAJAbHOH dacToTE
TpanchopMaTopa NOTEPH B ONHTe KOPOTKOrO 3aMhIKaHHfA, KOTOPHE NEPECUHTHIBAIOT
K HOMHMHAJLHOMY TOKY H pacyueTHod TeMmeparype (Pxep ), U NOTEPH B OMBITE XONOC-

TOr0 XOAa HpH HOMHHAJbHOM HanpsukeHHH (Po). HaMepenus nposoast no TOCT
3484.1—88.

IMpy ucOHTAaHHAX HONYCKAeTCs TNPHMEHATb HM3MEPUTENbHbBE TPaHCHOPMATOPH
TOKa W HanpsiKeHHusl, NpeAHA3HayeHHHe AN paGorhl mpu yacrore 50 T'u, yunThBas
NpH HeOGXOJMMOCTH HX YIJIOBblE NMOrPEITHOCTH, OMNpeAeNeHHBe mpH yactote 50 I'n.

YeraHoBHBLIEECs NPEBHILUEHHE TEMIEPaTyPH Macjaa ONpeXeNfloT B ONbiTe Ko-
poTKOro 3aMuKauus npu wacrore 50 Ty, peryaupys Hampsikenue Tak, 4To6H B 00-
MOTKax YCTaHOBHJACA TOK, NpH KOTOPOM NOTepH OBUIH GHl PAaBHH P0+Pxep- Henu-

TaHHA TPOJOJIKAKT A0 JOCTHXKEHHN YCTAHOBHBIIErOCS INpEBHIIEHHA TEMOEPaTyphl
BEPXHHX CJIOEB Macja.

3aTeM peryJupyioT HanpsiKeHHe Tak, yTo6n B O6MOTKax YCTaHOBHJACH TOK
=1,095 Iyom rlie I noy — HOMHHAJMLHHH TOK MHTaeMOR 06MOTKH TpancopmaTopa npa
HOMWHAJBHON 4YacToTe. IlpH 5TOM TOKe ONpelensiOT YCTAaHOBHBUIMECS NPEBHIUEHHS
TEMIEpaTyPH NOBEPXHOCTEH 3JEMEHTOB METaNIOKOHCTPYKIuA n3 $ePPOMATHHTHHX Ma-
TePHAJIOB HAJ TeMilepaTypoll MacJa.

YcranosuBilleecsi NpeBbillleHHe TeMIepaTypH MOBEpXHOCTeH 3JEMEHTOB METaJ-
JIOKOHCTPYKIAZ M3 MAOMArHHTHBIX MaTepuanoB (OTHOCHTENbHAs MAarHATHas NPOHH-
naeMoctb GiH3KA K €AUHALE) OnpeneasioT npu Toke I=1,2 Iyoy.

YcraHoBuBIeeCs NpeBHIIEHHe CpeXHeli TeMmepaTypH OOGMOTOK Haj cpexnefi
TeMneparypoit mMacna onpereisior, YCTaHOBHB TOK /, p aMnepax, PacCURTHBaeMufi

no ¢dopmyse
1= you 1/ iocn_‘hf;_n%? : (28)
(]
POCH+ lx

,44

rAe Poey B Pro6 — pacueTHHe OCHOBHHe M J06aBouHHe notepu B 0OMOTKe, mnpe-
BHIIIEHHE TeMNePaTypH KOTOPOH onpefieniseTcss B JaHHOM ONLITE, Br.
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HHO®OPMALUHOHHBIE JAHHDIE

. PA3PABOTAH U BHECEH MHHHCTEPCTBOM 91eKTPOTEXHHYECKOH
npemvbimaenHocth CCCP

UCNOJIHUTEJNH

8. B. Boawap, kaui. TexH. HayK (pykoBoautens Temn); B. ®.
Usankos, kaHA. TexH. HayK; E. A. IOpyenko

2. YIBEP)XAEH U BBEJAEH B JEMCTBME Nocranosaennem Io-
cg(;napcmeuﬂoro xomutera CCCP no crampapram or 30.08.88 N
3051

. Cpok nepsoii npoBepku — 1994 r.; nepuOAHYHOCTH NPOBEPKH —
5 ner.

. Cranpapr noaHoctblo coorBercTByetT CT CIB 5019—85

. Crannapr nmoJHOCTHIO COOTBETCTBYET MEXAYHAPOAHOMY CTAHAAPTY
M3K 76—2—76

. B3AMEH I'OCT 3484—77 B 4acTH McnbiTaHMi HA Harpes

. CCbUIOYHBIE HOPMATHUBHO-TEXHHUYECKHUE JOKYMEH-
Thi

0603 1auzane HT/], na xoTopulit Aaua ccunka Hovep nyukTa, npuioKesss
I'OCT 8.207—76 6.4

TOCT 3044—84 [Ipunoxenue 1

I'OCT 3484.1—88 1.4; 3.6.1; 6.1; npunoxenne 5
I'oCT 11677—85 Beoauas gacrb; 3.6.7; 4.10; 6.2
rOCT 15150—69 Tlpunoxeune 4

TOCT 16504—81 53

TOCT 165556—75 4.13
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Tpynna E69

Hamenenue Ne 1 TOCT 3484.2—88 Tpancdopmatopst cnaossie. McRBTAHHA HA HATDPEB

YraepXieno u BeefeHo B Aefictene IMoctanosaeHuem Komurera crampaprusauun ®
merpoaorny CCCP or 27.12,91 M 2197

Jara seepenus 01.07.92

Ha obnoxke # nNepBof CTpaHMlle CTaHAapTa HCKMOUHTE obesHaueHue: (CT COB
5019—856).

BeozHas uacrb, ITocnennuft a63ar HCKIIOUHTD,

Tyskr 1.2, [lepsuit a63an. MckmouuTe c0Ba: «H NOBEPXHOCTH MArHMUTHOH CHC-
TeMH»;

JonoNHUTE ab3aueM (nocse nepsoro): «Heo6xoaumMocTh HSMepEHHS TpEBHIIEHHS
TeMIIepaTypH NOBEPXHOCTH MArHHTHOM CHCTEMH, MeCTa YCTAHOBKH TepMONap H AaTHH-
KOB 1/15 H3MEepeHuii onpenelseT paspaboTuHk TpanchopMaropas.

[yukr 1.6. Bropoil a63am mocae cioB «He MeHee 90 %» ZOWOJMHUTHL CHOBAMH: «H
te Goaee 110 %>,

Myuxr 3.3.2. Bropo#i a63au, Mckmounts ci0Ba: «a TaKkxe Ans TpaHCHOPMATOPOB
C cHcTeMaMu oxaaxAeHus M u J| co cbeMHBIMH pafHaTOpaMu»;

LOTMOMHHTL cnoBaMHu; «JONMycKaeTcs TaKHM e 06pasoM H3MepsiTh TEMIEPaTypy
Macaa B TpancopMmaropax ¢ cucreMamu oxaaxienust M u J{ co cbeMHBIMH pafua-
TOpaMH»,

(I1podorncenue cm. c. 130}




(fTpodorncenue “oMenerua x I'GCT 3484.2—88)

Mynkr 3.4.1, Bropok absan, Mckmounts caopd: €SCTECTBERHOH H», maropbl:

BMEIOT CheMHe OXIaAMTENH (panHaTopw)s; aomo/HHTB CAOBAME: <ﬂ.onyc§<ae1'c.

TAxHM e 06pasoM oPEIENATH DasHOCTH TemmeparyP B TpaHCopmatopax c ;CNC’:

BeHHON WHpKyAsilHeR Macxa M ecrectsenHofi ¥ in[HYAHTeJIbHOﬁ {mpxy,nxumu oX
A2RMAAOLIETO BOIAYRa: WHTOMEA Sarn gz) vnmmmn?wmmw'm”*

32 KIAOUHTH cJAOBa. «6e3 pasbemop®
Tﬂp;;:?g;gﬂn: 3Irlcfleprex< 6. TMosuuuio 4 nepeaeég“ 0T NPOBOLHHKA, TOARI §uep-
Horo K dase C, K npopOAHAKY, HOAKNOUEHHOMY K (ad® &
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