YAK 621.314.222.6.001.4:006.354 Fpynna E€$

F'OCYRAPCTBEHHBA CTAHRJRAPT COK3A CCP

TPAHC®OPMATOPLI CHAOBBIE rocT
Henbitauna na marpes 3484.2—88
Power transformers
Heating tests (CT C3B 5019—85)

OKII1 34 1000
e

Nara sseaenns 01 01.80

Hecobaionenne cranaapra npecaeayercs no 3aKony

Hacrosimuit crangapt pacmpocTpassiercss Ha CHjoBbe Tpancdop-
mMaTopnl ofulero Hasnauewns no TOCT 11677—85 n ycranaBansaer
00beM, YCJOBHS H MeTOJAH HCTLITAHHA Ha Harpes, a Takxe Tp650BaHHﬁ
K U3MEPEHHIO TeMIepaTyp 3JeMEHTOB TpaHC(OPMATOPOB H OKPYyxKalo-
LEeH cpelbl.

Metoan uenbiTanni, ycraHOB/IEHHBIE HACTOSAIUAM CTAHAPTOM, TIpH-
MEHSIOT TaKixKe LA choelinajbHBIX TPaHCPOpMATOPOB, €CJIH 3TO Ipe-
AYCMOTPEHO CTAHAEDTAMH MJH TeXHHUYECKUMU YCJIOBHAMH HA 3TH TpaH-
c(hOpMAaTOpPH.

BriGop Tpaucopmartopos aaa ucuoitanun — no FOCT 11677—856.

1. OBBEM H YCJOBUS NPOBEAEHNAA HCOBITAHURA

1.1. Ucnuitauns sakaouanTcss B Harpese TpaHcopmaropa OnHHM
¥3 METOJO0B B COOTBETCTBHH C pasid. 2 W W3MepE€HHH MPEBHILICHHA TeM-
nepaTyp ero 3JEMEHTOB Haj TeMIlepatypoil oXJaxjaawolliel cpels ¢
1Ee/IbI0 NPOBEPKH HX COOTBETCTBHA HOPpMAM Harpepa.

1.2, TIpu ucnblTagux Ha HarpeB OnpelendfoT IpeBbilIeHHS TeMile-
paryp oOMOTOK H MOBepXHOCTH MArHWTHOH CHCTeMBI, a AJas MacJjs-
HBIX TPaHCHOPMATOPOB, KpOME TOrC, U BepXHHX CJI0EB Mac/ia Hal TeM-
TlepaTypoH OXJamiawolllel cpeasl TPH HOMHHAJbHBIX YCJOBHAX 1O Ha-
rpeBY H OXJaxKJeHHIO,

B tpexdasHbiX TpaHchopMaTopax, UMeOHX HOMUHAJBHYIO MOIU-
HocTh 125 MB-A u Gonxee, u oznodasusx, HMEWHHAX  MOUHOCTD
63 MB-A u Goxnee, cnenyer onpeAesTL TaKxke NPeBLILIEHNs TeMIepa-
TYpP 3JeMEHTOB MeTanMokoHCTpyKUHA. O6beM H METOAHKY 3THX H3Mepe-

Usnanne odrumnasbuoe Mepeneuarxa pocnpemena

*
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FOCT 3484288 C 2

HHil onpefenaser paspaboruuk TpadcopMaropa. Heo6xogumocts name-
PEHHS] MPEBHIUICHUHE TEMOEPATYD  3JEMEHTOB MeTaJIOKOHCTPYKUUH
TpaHC(OPMAaTOpOB, HMEIOIIHX MOUIHOCTH HHXKe YKa3aHHbIX, Takxe Oll-
peaeasier pa3paboTyuK TpaHcpopMaropa.

1.3. 3a HOMHHAaJbLHBIE YCJAOBHS OXJaXAEHUS NPHHHMAIOT TakHe, Ko-
TOpHE COOTBETCTBYIOT ROPMAJbHLIM YCIOBHAM paboTol TpaHcopmaro-
Pa NpH ChaeAyOmux ¢akTopax BHemHEH Cpesn:

TEMOepaTypa oxaaxjanomero so3ayxa — or 10 go 40 °C, a6contor-
Hasi IOrpeuIHOCTD ee OIpeAeseHus — B npegeaax =+ 1 °C;

TeMIepaTypa oxJaxkjaawouiell BOAn y BXoJAa B OXJaiuTeas — OT O
x0 33 °C, abcomorHas NMOTPEUIHOCTL €e OIpelesieHdus — B Ipejpeaax
+1 °C;

OTHOCHTE/JbHAA BJ2XKHOCTh BO3AyXa — oT 45 no 80 %, npu Temne-
partype oxgaxjaiouiero Bosayxa seie 30 °C oTHOCHTENBHAS BJaXK-
HOCTb He JOJuKHA OHTH Bhile 70 %, aGCOJ0THAA MOrPelIHOCTL ee Of-
peneneHus — B npefenaax =5 %;

arMmocepHoe napienne — or 84,0 go 106,7 kila (630—800 MM
pPT. CT.), abcoJsiloTHAS NOTPEIHOCTh ero OnpelnesNeHHs — B npeAesax
+0,666 x[1a (5 mm pT. cT.);

BHICOTA YCTAHOBKY Hal yporHeMm mops — He Ooaee 1000 M, xpome
TpaHchOopMaTopoB KJaacca Hanpsxeunsa 750—1150 kB, mzas xoropbix
— He 6osee 500 M, abcoaOTHAS MOTPElJHOCTL €e ONpelesieHHsl — B
npeaenax =50 m;

BO3JIeACTBHA AOKASA, BETPpa, COJMHEYHOH HJH APYTrOH TeNJOBOH pajH-
aUHHA OTCYTCTBYIOT.

1.4. 3a HOMHHaJBHBIE YCAOBHA NO HArpeBy NPHHUMANOT TaKHe, IPH
KOTOPBIX NOTEPH B TpaHc(OpMaTope paBHHI CYMMe IIOT€Dh KOPOTKOIO
3aMbIKAHHS Pgep, H3MEPEHHHIX B ONBITE KOPOTKOr0 3aMbIKaHUSl HA OC-

HOBHOM OTBETBJIEHHH U TIpHBeJeHHHX B cooTBeTctBuu ¢ TOCT
3484.1—88 k HOMHHAAbHOMY TOKY [ o H pacueTHOH TeMmepatype G,
H XOJOCTOTO XoAa Py, H3MEPEHHBIX B ONBITE XOJOCTOTO X044 NPH 1IOMH-
HanbHOM Hanpsixkenut U,y .

PesysnbTaThel HCIBITaHHE DacnpOCTPaHSAIOTCS Ha BCe NOCJeAyOLIMe
TpaHchOPMaTOPH 5TOrO THNA, HMeloHIHe noTepu He Goxee 1,1 (P €0, 1

+Py), a pesysnbTaThl, NpHBefleHHble K HOPMHPOBAHHOH CTaHAapTOM
HJIH TEeXHHYECKHMH YCJOBHAMH HA OTHEJBHHE THINH TpaHCHOpMaTOpOB
CYMMe NOTEpb KOPOTKONO 3aMBIKAHMA W XOJ0CTOro X042 P out Pouow
(6e3 pomycka), pacnpoCTPaHSAIOTCS Ha BCe TpaHChHOPMATOPH 3TOTO TH-
na, uMetwinne notepu He Buime 1,1 X (P jon+ Py vou ) -

Ilpu ucnwitanuu TpancdopmaropoB no 1. 2.3 monyckKaercs 3a HO-
MHHAaJ/JbHblE YCJOBHMS 110 HArpeBy NPHHHMATH T4KHe, IPH KOTOPHX IO-
Tepu B TpaHcdopMaTope paBHBI cyMMe NOTepb Py uou + P uom(6€3 10-
nycKa).

PeayabraTel HCHBITAHHA pacnpoOCTPAHAKTCA Ha BCe TpaHchopMa-
TOPH 3TOro THna, uMemue norepu He Bhiwe 1,1 (Pyiow + Pouou )
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C. 3 TOCT 3484.2—88

1.5. lns tpaHcdopMaTopoB, 3aNOJHEHHBIX Mac/aOM, JAonyckaercs
peBHIUEHAE TEMIEPATYPH BEPXHHX CJAOEB Macia OnpeAe/]ATs NPH NO-
TEPAX MeHbIUUX, 4eM Pxep—l-Pg, HO paBHbIX He MeHee 80 % sTorO 3Ha-

4eHHA, 2 NPH MOLIHOCTH TpaHcdopmaropa Bhute 250 MB-A no corsa-
COBAHYIO MEXAY M3roTOBHTeJeM H norpebHTeseM NPH NOTEpAX B TPaH-
cdhopmarope, paBHbXx He MeHee 60 % (P nep—}«Pg) (B yKa3aHHHX Cay-

Yafgx NOJYUeHHOE IPH HCNBITAHHAX HPEBbILICHME TeMiepaTypsl Cleny-
eT NPHBOAUTH K HOMHHAJIbHBIM YCAOBHAM IO 1T, 1.4).

1.6. OnpepeieHHe NpeBHIIIEHHA TEMIEPATYypH Ka)KA0# H3 OOMOTOK
H 5JAeMEHTOB METAJNJAOKOHCTPYKUHH CJjedyeT NPOBOAHTD B YCJOBHAX,
IpH KOTOPDHIX TOKH B 00MOTKAX HCONMTYEMOro TpaHchopMaTopa PaBHH
HOMMHAJbHHM, a OTKJOHEHHE YacTOThl OT HOMHHAJNBLHOH B npegeaax
+2 %.

Honyckaercs npesnillieHHe TEMNEpPaTypbl KaxaoH U3 oOMOTOK
2JIEMEHTOB METAJJIOKOHCTPYKIUHH onpeleifaTh NpH ToOKax B o0MOTKax,
OTJIMYHBIX OT HOMHHAJIBHEIX, HO PaBHHX He MeHee 90 % HOMHHAJBHO-
ro; MpH MOLIHOCTH TpaHcdopmaTopa BHile 250 MB-A o cornacoBaHuio
MEKAY H3TOTOBUTENeM M nOTpebuUTeNsIMA NPH TOKax He MeHee 75 U
HOMUHAJABROTO; AAf TpaHcGopMaTOPOB, 3ANOJHEHHBIX MACAOM, — HPH
TOKax, o0ecleuuBaIONIHX CyMMapHhle NOTEpPH PK®p+Po.

Bo Bcex cayyasx, KOrja TOKH B oOMOTKax OTJIH4alOTCSs OT HOMH-
HAJIGHOTO, TOAYYEHHBIE Pe3yJbTATH CJAENYeT NPHBOJAUTD K HOMHHAJb-
HBIM YCJIOBHSIM.

1.7. Onpepnenenne npeBulii€HHs TEMIEPATYDEI I0BEPXHOCTH MAarHHT-
HOH CHCTEMBI CeAyeT IPOBOAHTE B YCJAOBHUAX, KOTAA K OAHOHA H3 0GMO-
TOK NOJABEIEHO IPAKTHYECKH CHMMETPHYHOE H CUHYCOHAAJbHOE HOMM-
HaJbHOE HANPSKEeHHe NPH YacToTe, KOTOpAas He JAOMKHA OTJHYATHCH
OT HOMHHAJBHOH OoJiee yeM + 19,

2. METOAbl HCTIBITAHUN HA HATPEB

2.1, Merton HenocpeACTBEeHHOH Harpysku

K opHnolt B3 06MOTOK TparchOpMaTOpa NOABOLAT HOMHHAJIbHOE HAll-
pAxeHye, BTOPYIO NOAKJIOUAOT K COOTBETCTBYIOLNEll Harpyske  Tak,
uyToOn B Hel YCTAaHOBHJICH HOMHHaJNBHHH TOK. KOHTPO/L TEMJOBOTO
pEexXHMa B NPOUECCe HCHETAHHI OCYINECTBJSNIOT MyTeM H3MEpeHHS TO-
Ka Ha CTOPOHE HATPY3KH H NOJABEAEHHOIO HANPIKeHHs,

22. MeTos B3aHMHOH HATPDY3KH

HicnwityeMbllt TpaHchopMartop I COGAUHSIOT B COOTBETCTBHH €
yepT. 1 mapajnesbHo CO BCIOMOTATENbHBIM TPpaHchopMaTopoM 2 MOMIL-
HOCTBIO He MeHee MOLIHOCTH Hcnutyemoro. IlpeanouTHTesibHO, 4TOOH
HOMHHAa/IbHbIE HANPSKEHHS H IPYNNb COSAHHEHHRA 0GOHX Tpanchopma-
TOpOB GHIM OXMHAKOBLIMH. B KOHTYp OGMOTOK BHICIIEro HJHM HU3LIe-
ro HanpsAXeHHs BKJAIOYAIOT NPOMEXYTOUHHE Tpanchopmarop I



rOCT 3484288 C. 4

MOMIHOCTBIO He MeHee (2 P-U, ) Y% MOIMHOCTH HCIBITYEMOTO TpaHC-
¢opMaTopa, a KJacc €ro HanpsfKEHHS H JONYCTHMBIA  TOK 06MOTOK
AOJI3KHL COOTBETCTBOBATH TOMY KOHTYPY Napasjes]bHO BKJIIOYEHHbIX
0OMOTOK, B KOTOpHH oH BKIoUeH (P — xo3(uuHedT, yIHTHBaIOUIAA
najleHne HanpsikeHHA Ha TpaHcdopmarope 3; Uy —  HanpskKeHue
KOPOTKOrO 3aMBIKaHHs).

K ucroanuky roxa

[

()

]

K UCMOIHUKY Mona

! — uepniTyeMu¥ tpascdopMmarop, e
BeOMOTaTenbupit  TpakcdopmaTtop,
3 — npoMexyrourbll rpancdopMaTop

YepT, 1

K mapasienbHO BKJOUEHHBIM TpaHchopMaTopaM NOABOAAT HOMH-
HaJIbHOE HaNpsKeHHe HCIBITyeMoro TpaHcdopmaropa, a HalnpsiKeHHe,
IOJABOAKNMOE K NPOMEXYTOUHOMY TPaHCHOPMAaTOpy 3, PeryjJupyroT T2k,
4yro6el B GOMOTKe HCORITYeMOro TtpaHcdopmaropa I, coeiHHeRHON He-
MOCPEACTBEHHO ¢ TpaHcGOpMaTOpoM 2, YCTAHOBHJCH  HOMHHAJLHBIA
TOK. KOHTpoJb TENJA0BOr0 pexuMa B NpoLecce HCMHITAHHA OCyINecT-
BJSIOT NyTeM H3MepeHUs NOJBeAeHHOI0 HANPIXKeHHs U TOKOB B 06MOT-
Kax ucnbityeMmoro TpaHchopMatopa (Ge3 npaMOro H3MepeHus  T1IO-
Teps).

Ecnu manpsaxenus o60HX HCTOYHHKOB TOKAa HE CHHXDOHHH, TO He-
o0xonuMo, uTO6B YaCTOTA HCTOYHHKA, NMHTaloLlerg Tpanchopmarop 3,
oriuyanacs Ha 2—4 T OoT gacroTH APYroro HCTOYHHKA AJI HCKJIIO-
yeHus BJHAHUS OneHH# Ha nokazauust npulopos.

Ipu wmcnnitamsd tpadHcGopMaTOpPOB H aBTOTpaHCOpPMATOPOB  C
6OJMBLIIHM YHCJAOM OTBETBJAEHHR A/ CO3LaHHsT HeOOXOZMMOIro IHPKY-
JIUPYIOIIET0 TOKa AOMNYCKAETCSA He BBOJMUTH B KOHTYp OOMOTOK TpaHC-
¢dopmaTop 3, a BKAIOUaTh OOMOTKH Ha pa3Hbie OTBETBJEHHS, €CJH NPH
3TOM BBIIOJHAKTCH AONYCTHMBIE ycJoBus no n. 1.6.

Lonyckaercas HanpsxeHue poszfanaHca noJayuaTh NyTeM BKJOYe-
HHS TmapanJeJbHO ¢ TpaHcgopmaropoM [ BCIOMOTaTesNpHOrO TpaHe-
tdbopmatopa 2 ¢ koad¢dpHUHEeHTOM TpaHCchOpMally, rpynmnoi coerHHE-
HHA, OTJIUYHEIMH OT TpaHcopMartopa 1.

23. MeTOA KOpPOTKOro 3aMBIKAHHUA H XOJOCTOTrO
X0nxa
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C. 5 TOCT 3484.2—88

2.3.1. B Hcnbityemom TpaHcdhopmartope OAHY H3 OOMOTOK 3aMH-
Kai0T HAKOPOTKO NpH NOMOILM 3aKOpauuBamUIero ycTpPOHCTBa € Cce-
yeHiieM He MeHee ceueHus 3akKopaunBaemol oOMOTKH. Ocrasjsst oc-
TaabHble OOMOTKH PA3SOMKHYTHIMH, KO BTOPOH OOMOTKE NOABOAAT Hali-
pSKEHHe, YyacToTa KOTOPOrO He JO/KHA BEIXOAMTH 3a npenednl 2%
HOMHHAJABHOH, H PEryJHPYIOT €ro Tak, 4Tol6u B OOMOTKE yCTaHOBHJCH
TOK, TipH KOTOPOM [OTepH B TpaHcopMarope Obliid Obl paBHHL CyM-
MapHbiM moTepaM no 0. 1.4. KoHTpoas TenaoBOro peuMa B Ipoiecce
HCNBITAHHH [OMYCKaeTcA OCYIECTBJAAThL NyTEM H3MepeHuA Toka (6es
NpPAMOr0 H3MEPEHHS HOTEePhb), IPH STOM yCTaHasjaMBawT ToK [/, pac-
CUHTHIBAEMBIH 10 hOpMyJTe
P
=1, ‘,/ pxap ,
rae LP — cymMapHsie notepu no n. 1 4.

2.3.2. Ilpd HcOBITAHHAX METOAOM KOPOTKOI'O 3aMblKaHHS H XOJOC-
TOrO XOJa I[IpeBbllIeHHe TeMnepatypsl NOBEPXHOCTM MAarHuTHOH CHC-
TeMpl CjejyeTr OlpelensiTb B ONLITe XOJOCTOTO X0A& B COOTBETCTBHMU
c¢cnon 1.7; 1.4.

B rtpancdopmaropax ¢ NPHUHYAHTEJbHOH UHMPKYJIALHEHd BO3AYyXa H
Macja (B TOM uMcJie ¢ HAlIPaBJEHHBIM ABHMXEHHEM Macia) ocTaB/ifi-
10T paloTalOWEMH HACOCH TIPYHNBl XOJOCTOrO Xxoja, obecrneyuBawpline
ABHXeHue Macna B Oake tpaHcgopmaropa. [Ipu atoM pekomeHayer-
CA OCTaBJATb paloTawiled TakKylo 4acTb BEHTHJAATOPOB CHCTEMBI OX-
JajKJeHusl, NPH KOTOPOH MOXKHO NOJYYHTh TE€MMOepaTypy MmacJja, NpH-
M@pDHO paBHYIO NOJYYEeHHOH NpH Harpese B ONHITE KOPOTKOTO 3aMbl-
KaHus.

2.3.3. Haa macasHelx TpaHCHOPMATOPOB, HCOBITYEMBIX METOIAOM
KOPOTKOTO 3aMbIKaHUs M XOJOCTOTO X044, NPH OfipeleJIeHHH IIPeBhi-
uwreHn#t teMpepatypsl O6MOTOK, 3JeMeHTOB MeTaJNIOKOHCTPYKUHH, MO
BEPXHOCTH MArHUTHON CHCTeMBI B pesyJibTaThl HCIBITAaHHB  cjaeayer
BHOCHTbL NIIONPABKH B COOTBETCTBHM ¢ pa3f. 5. ITH nonpasku obyc-
JOBJIEHH pasJjivydeM cpeaHeH TeMmneparyps MacJtda, TeMiepatyphl Mmac-
A1 BOJM3H 3/JEMEHTOB META/JIOKOHCTPYKLUHH M BepPXHHX CJIOBBR Mac/a
8 ONbiTe KOPOTKOrQ 3aMBIKAHUS NPH CYMMAPHBIX IOTepPHAX H B OITh-
T4X KOPOTKOTQ 3aMblKaHUA IPH HOMHHAJbHOM TOKE, H B OIHTax Xo-

(1)

JOCTOTO XO4a — [IPH HOMHHAJLHOM HANPsSIKEHHH HJH NHDH HOPMHDPO-
BAHHBIX NOTEPAX Pgyom-
24, Meton ycaoBHOH Harpysku (mo corJaco-

BAHMIO MeX/Jy HBIFOTOBHTEJeM H nNOoTpeburenem)

24.1, Metoa jomyckaeTcss NPUMEHATb AJA HCIBLITAHUA CYXHX 3a-
IHIEHHBIX H He3alm{HUIeHHBIX TpaHcOPMATOPOB MOILHOCTBIO  Bbliue
1000 xB-A ¢ ecTecTBeHHsIM BO3AYIUHHIM OXJIaXJEHHEM, ecjM pacnoja-
ralT TOJNBKO ORHHM HCHBITYEMBIM TPaHCHOPMATOPOM HJIH €CJAH IIPH-
MEHeHUe MEeTON0B HEMOCPEACTBEHHOH Harpy3KH HJIH B3aHMHOH Harpys-
KUY OTPAHWYEHO BO3MOXKHOCTAMH HCOBITATENLHOH YCTaHOBKH.
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roct 3484.2—88 C. 6

HcnbiTanue NpOBOASIT KaK JABa CJAEAYIOWHX OAHH 3a ApPYr¥M Har-
peBa: B pexHMe XOJOCTOrO X0Ja B COOTBETCTBHYM ¢ H. 1.7 npu nore-
PSX XOJOCTOrQ Xoja IO O. 1.4 W B onbiTe KOPOTKOIO 3aMBIKaHHA —
MpH HOMHHAJbHOM TOKE B OOMOTKEX.

3. TPEBOBAHHS K H3MEPEHHIO TEMIIEPATYP

31. TepMoMeTpH AN H3MEepEeHHS TeMNepaTyph

Ons usMmepenus temnepatyphl ot 10 no 180 °C B pasHbnix TOuKax
TpaHcQoOpMaTopa ¥ OXJaxjawoulel cpele caelyeT IPHMEHATH TEPMO-
3JEKTPHYECKHE TepMOMETpH (TepMOnapni), H3rOTOBJEHHLIE B COOT-
BETCTBHH ¢ TpHJIOKeHHeM |, pTYTHHIE u CIHPTOBHIE TEPMOMETPH, 3J1eK-
TPHYECKHE TEPMOMETPHI CONPOTHRJIEHHS HJH IpyruHe TepMmornpeobpaso-
BaTeJIH, PaBHOILEHHHE 110 TOYHOCTH.

3.2. HMamepenue TeMNneparypu oXJaxXagawiuen
cpe AN

3.2.1. Temneparypy oxaaxpaawinei cpeibs (BO3Ayxa) H3MepHAOT ¢
HHTepBaJsOM He Gosee 1 4 npH noMoOWM Tpex Han GoJbUIE TepMOMeET-
poB (TepMoOmap), pachHoJIONKeHHHIX OnpejiesieHHHM o06pa3oM BOJH3H
TparchOpMATOpPA WJIH OXJAXKAAWOLIETO YCTPOHCTBA, B 3aBHCUMOCTH OT
BHJA CHCTEMHl OXJaKAEHHA.

Kaxauii TepmoMerp (cmal tepMonapsl) cJjelyer noMelaTtb B Ha-
NOJHEHHBIR MXHAKOCTBIO (TPAHCGHODPMATOPHBEIM MacJOM) COCYHA, HMew-
muii o6beM He menee 0,001 m3, IloBepxHOCTh cocyda AOJIKHA XOPOHIO
OTpaxKaTh TEIJIOBOE H3JyYeHHe, AJsi 4Yero ee IOKPHLIBAlOT, Hamphmep,
amomuauerolt Qoaprofi. CocyA He IOJXKEeH HOABEPrarhCi BO3AefcT-
BHIO NMPHMHYAUTEJbHBIX BO3AYUIHBX TNOTOKOB, B TOM YjICJI€ CO3JaBae-
MEIX TpaHcGOpMaTOPOM.

Jns TpaHchOpMATOpPOB ¢ €CTECTBEHHOH WHPKYJsiuued  BO3AyXa
(cuetemamn oxaaxpaenus sunos M, H, C, C3, CI', M1l n HMI11) co-
CYABL C TepMOMETpaMu Paclo/araioT He MeHee YeM C TpexX  CTOPOH
TpaHcopmaropa, NPHMEPHO Ha CepeiHHe ero BHICOTH, Ha paccrod-
HEE OT 1 20 2 M OT OXxJaxaanuell MOBePXHOCTH.

Has tpanchopMaTOpPOB ¢ NPHHYAWTENBHOH HUPKYAsIHed BO3Ayxa
(cucremamu oxJaaxpaenus sugos M, HII, OLI, HAL, HHIO u CI) npu
HaJHYHH HANPaBJEHHOro IOTOKa BO3AYXa H3 OKPYKAIOIIEro NpocTpan-
CTBa K BXOJAM OXJIaJAHTeNeH U NMPH OTCYTCTBHH 3HAUUTENbHOH o6par-
HOH LUHPKYJASALHH HATPETOr0 BO3AYXA COCYAH € TEPMOMETPAMH  CJe-
AyeT YCTaHaBJHBATh Ha BXOAE BO3JAYXa B OXJAAHTENb. TepMOMeTpH
JOJKHB ORITH YAAJEHB OT NOBEpXHOCTH 0aKa H oxaaauTeelt HA pac-
cTosiHHe o7 1 A0 2 M, 9To6H M36eKaThb BO3LEHCTBHSA TEIIOBOTO H3JY-
YeHHS,

B cayudasx, Korja HMeercs 3HaunTesJbHass obpaTHas UMPKyJsius
Harperoro BO3AYXa, TEDMOMETPH CJIeAyeT yCcTaHaBJUBATEH B TeX Mec-
Tax BOKPYTI TpaHcdopmaTopa, rie OTCYTCTBYIOT NOTOKM OOpaTHOM 1mup-
KyJISIHHH BO3JYX4, IIPEHMYIECTBEHHO CO CTOPOHK TpaHcdhopMaropa, He
HMeoller oXJaauTesel (ecayu Taxas HMeeTcH ).
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C. 7 TOCT 3484.2—88

3.2.2, Bo BpeMsi ucnpiTaHu#, 0cOGEHHO B HOCJAEAHEH YETBEPTH Ie-
puojfa HCNMTaHHH, TeMmepaTypa oOXJaxKAaioulero BO3AyxXa [AOJMKHA
OCTaBaThCH 110 BO3MOXKHOCTH NOCTOSHHON (He NOJIXKHa H3MeHAThes Go-
Jee yem Ha 1 °C B yac). B sToM cayuae 3a TeMmIepaTypy OXJaxzaa-
IOIIEro BO3JYyXa O,y, BO BpeMs HCHBITAHHH NPUHHMAIOT  CpefHee
apudMeTHYECKOE TeMuepaTyp, H3MEepeHHLIX TepMOMeTpaMi, YCTAHOB-
JIEHHBIMH BOKpyr TpaHcdopmaropa B coorBeTcTBHH ¢ I. 3.2.1, B KOH-
HEe NepHoLa UCHBITaHUMA.

Ecnu B nocieaHell yerBepTH nmepuosia MCNEHTaHHH TeMieparypa ox-
JaxKJTalonlero Bosnyxa uaMeHsercd Oogee uem Ha | °C B uac, HO He
6osee ueM Ha b °C, TO 3a reMuepaTypy OXJaxjawoumell cpeibl NpHHH-
MaloT cpefHee apudMeTHUECKOe TeMmIeparyp, H3MepeHHbBX B COOT-
BETCTBHH ¢ 1. 3.2.]1 uepes paBHBIe NHPOMEXYTKH BPEeMEHH B TEUEHHE
HOCJe/HEH YETBEPTH NepHoja HCOBITAHHIL.

Ecsn 3H2aueHHA TeMIepaTyp OXJNamAalollero BO3AYXa, U3MepeH-
Hbi€ B KOHIE NepHOja HCIBTAHUA, 3HAYHUTENbHO oTauyaiorcs (Gonee
yeM Ha 5 °C) or cpejaHerc apu(IMETHYECKOro TeMIeparyp 3a HOCael-
HIOIO YeTBEPTh NEPHOAa MCIBITAHHY, TO PEKOMEHAYETCH OlpelesiTh
KBHBAJIEHTHYI0O TEeMIEPATYpy OXJaxJawiiefl cpelbl B COOTBETCTBHH
C NpuaoKeHueMm 2,

3.2.3. Has tpanchopmatopoB ¢ cucteMaMu oxJgaxaenus 11 u HII
TEMIEepaTypy OxJaxJaiomiedi cpeab (BOJAB) cJeAyeT H3MepATh Ha
BXOJe B OXJajHTesib, JJs1 Uero TepMomerp (cnmad TepMonaphl) HoMe-
AT B TUAL3Y, IPEAHAHAUCHHYIO HAJH U3IMEpeHUsl TeMhepaTypsl Ox-
Jax{naomel  BOAH, NpeIBAapHTENLHO 3alOJHEHHYI0 BOJAOH HJIH Mac-
JoM. 3a TeMIlepaTypy OXJaXjaawlled BOAB NPHHHMAOT  cpeaHee
apudmMeTHUIECKCe 3HA4Y€HHe, [0 KpaliHeH Mepe, TPEX U3IMEepEHHH, npo-
BOAUMBIX Uepe3 IPHMEpPHO paBHBble, HO He Gojdee | U, NIPOMEXYTKH
BpeMEeHH B TeueHHe HocJefHeH YeTBePTH NepHoja HCIbITaHuH,

33. MaMmepenune TeMIepaTypH BepPXHHUX cAo0eB
Macaa

3.3.1. lns tpaHchOpMaTOpPOB ¢ €CTECTBEHHON LMPKyJsAlHed Macha
TeMIepaTypy BeDXHHX CJ0eB Macqaa 6, H3MepAnT  TEePMOMETPOM
(TepMonapoifi), MOMELIEHHBIM B THJbL3Y, NPEIHA3HAUYSHHYIO A Tep-
MOMETPHUYECKOrO AATYHKA H DAcClOJOXEHHYI0 Ha Kpbilike 8axa, wi,
NIPH yCTA4HOBKE oXJaaurtenaell oTAeAbHO oT TpaHcdopmaropa, B
BHIXQAHO# Tpyfe, IO KOTOPOH Harperoe MacJo NOCTYNaeT B OXJajiH-
TeJb, BO3J€ ee NpUcOeEuHeHHns K Oaky.

Banaorn tepMmoMerpa (cmaft TepMonaphel) HOIPyKaloT B T'HJB3Y,
npeaBapuTeJbHO 3ANMOJHEHHYI0 Mac/oM, ha raybuny 5—10 cMm Huxe
yPOBHA KpblIuKu Gaka. EcaH KOHCTPYKUHS THJAb3bl HMEET BHICTYIAIO-
Iue HaJ KpHMKOH 0aka uyacTH, TO HX CJEAyeT NOKpbIBATH TENJIOH30-
JHPYIOIUM MaTEepHAJIOM. ¥ POBEHb MacJa B I'HJb3e JOJKeH COBNAafaTh
c yposHeM Macna B Gake.

[Tpu mcnuTanuy TpaHchOpPMaTOpPOB C CHCTeMaMu oxJaxjieHus M
H H, xoropele He KOMIVIEKTYIOTCSI FHABL30H A5 TEPMOMETPHYECKOTO

42



FOCT 3484.2—88 C. 8

JAaTudKa, TeMOEpaTypy BEPXHHX CJOEB Mac/a H3MepHAIoT NpH NOMOULH
TEpMOMNaphl, YCTAHOBAEHHONl B BEPXHEM CJI0e Macja NOJA KPhiUIKOH 6a-
Ka Ha ray6uHe He meHee 10 cM or ee NOBEPXHOCTH. i

3.3.2. Jas TpancGopMaToOpoB ¢ NPUHYAHTENBHOA  UHPKYJIALHEH
Macsa TeMIIepaTypy BXOASILEro H BHIXOAsUlerc u3 Gaka macia (Bep-
XHHUX M HUXKHUX CJOEB) H3MepPSIOT NpPH IOMOIIM TepMonap, CHan KOTO-
pBIX TIOMENIAIOT B THAB3E, PACHONOXKEHHBIEe Ha MacJONPOBOAE BO3JE
BX0J4 I BHXOLA ero u3 faka.

IDas TpanchopMaTOpOB C NPHHYAHTENLHOH LHpKyJadiuHe#i Macaa,
KOTOpble He KOMIOJEKTYIOTCSl THJb3aMH, a TakkKe AJsi TpaHCcHOpMAaTO-
poB c cHcTeMaMH oxJaxaeHus M u JI co cheMHBIMH pagHaTOpaMH,
TEeMIEPaTypy BXOASIIIEr0o M BHIXOAAWIEro H3 6aka maciaa (BepXHHX H
HIXKHHX CJOEB) HAMepPAIT IPH NOMOHIM TepPMOIap, Cliad KOTOPHIX 3a-
BOJASIT B MAacJonpoBoJ (maTpybok) Mexiay (JaHLAMKH C PE3UHOBH-
MU MPOKJAaJKaMH B MeCTax NPHUCOeIHHEHHS erc XK 6axy Tax, uYTOOH
cna® He Kacanacs MOBEPXHOCTH MeTaJaJa.

34. Onpenenenuie cpejHEeH TeMHOepaTypH MacJga

3.4.1. CpenHion TeMmnepartypy Macia Oy.cp CleAyeT PacCUHTHBATh
KAK PA3HOCTb TEMIEPATYPhl BEPXHHUX CJOEB Macha Oy M OJOBHHEBL
Pa3HOCTH TEMIepaTtyp Macjaa Ha BXxoJe ©, H BhIxoje O, H3 cHcTe-
MBl OXJaxjaeHus no gpopmyJe

B—eﬂ
@M.cp '"""_"em“" "9“"2—""“” » (2)

NP 3TOM Pa3HOCTL TeMneparyp 6, —8, oOnpexeasior:

AJs TPaHCHOPMATOPOB ¢ €CTeCTBEHHOA H HPHHYAHTENBHOH UHp-
KyJslHeH Macja # OXJaXJAawHiero BO3AYyXa, KOTOPHE HMEIOT CheM-
HBEle oXJajuresau (pajHaToOphl) HO PA3HOCTH TeMmlepaTyp Macja  Ha
BXOJe B OXJaXKJawuiee ycTpodcTBO H BHXOJAE H3 HEro,

JJA TpaHchOpMATOPOB ¢ €CTECTBEHHOH M NMPHHYAHTENBbHOH HUDKY-
Janued OXJamAalomero Bo3yxa, HMemux tpybuyarsie Gaxkn uaH Oa-
KH ¢ pajHaropaMmu 0e3 pa3beMoB, O PAa3HOCTH TEMNEpaTryp Hapyx-
HHX I[IOBEPXHOCTeH BepxHeH u HHXHeH uacTteft oxsaxaawuielt TpyOKH
HJIM BEpPXHEero M HHKHero natpybka pajauMaTopa B MecTax Hx INPHCOe-
AuHeHus K Oaky, npd 3ToM Tpy6Ka HIM pajHaTop AONXKHH GHTb pac-
MOJIONKEHB KaK MOXHO OJyinike K cepeiHHe paccMaTpHBaeMol CTopo-
Hbl 6aKa:

JJsA TpaHechopMaTOpPOB ¢ FAAJIKAMH B BOJHACTHIMH 6akaMu no pas-
HOCTH TeMIePaTyp Hapy:KHOHA noBepxHOCTH 6aKa Ha BHICOTAX, COOTBET-
CTBYIOIIHX Be€pXHEMY H HUKHeMy KpaaM oOMOTKH.

3.4.2. Ina rpancdopmatopos MomHocrbio A0 2500 kB-A ¢ ecrecrt-
BEHHBIM OXJIQXKJCHHEM, ¢ IIAAKHMH, BOJHHCTHIMH H TpyGuaThMH
GaxkaMi HJaH c 6aKaMH, HMEIOIHMH pafHaTopel Oe3 pazpeMa, JOINYyC-
KaeTcss MPHHHMATh CPERHIO TeMneparypy Macaa pasxo#t 0,8 Temrte-
paTypu BEpXHHX CJOEB MacJja,
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3.4.3. Ilns Bcex BHAOB OXJaxACHHUS CPEAHIO TEMIEPATYPY Macka
BOJNHH pa3sHbiXx 0OMOTOK ROTYCKAeTCH PacCUMTHIBATH Mo Gopmyae (24)

AJSL CONPOTHBJIEHNA R , KOTOpOE ompedessior, Kak ykasaHo B I. 2.1.2
UPHJIOKEHHS 3.

35. Mamepenue TeMIDepaTyp 2JeMeHTOB METaJJo-
KOHCTPYKIHUHA

3.5.1. last u3aMepeHus TeMnepaTypsl NOBEPXHOCTEH 3JEMEHTOB Me-
Ta/JIOKOHCTPYKLUHH NPH NOMOLLH TepMoNap HX cliaH NPHIAHBAIOT, NIPH-
BapHBalOT MJIM 3aIIPECCOBHIBAIOT B CllelHAMbHBIE OTBEPCTHS.

3.5.2. Ins usMepeHus TeMIepaTypH NOBEPXHOCTH 6aka H marpyo-
KOB CHCTEMbl OXJIAXKIEHUs cnali TepMomapel JACINYCKaeTcsi HPHBAapH-
BATh MJH TPHITAHBATh HE K CaMOH NOBEPXHOCTH, 4 K TOHKOH MeTassu-
YeCKOH MJIacTHHKe HJIH chosibre paszmepoM He Menee 2X2 cm? 3artem
NJAACTUHKY NPHKJEHBAIOT WJH NJOTHO NPUKHMAIOT K NpeJBaPHTENbHO
OUHILIEHHOA OT KPaCKH NOBEPXHOCTH, TIIATEJBHO H30JHDYIOT TEIIO-
H3osAuMed (acGeCT MM Pe3rHa) OT OKPYKAIouleR Cpe/Hl.

3.5.3. Ans u3Mepedus TeMiepaTyps! NOBEPXHOCTH B BePXHEH HacTH
MarduTHOH CHCTEMH cliail TepMolaphl yCTAHABJAHBAOT MEXJAY JHCTa-
MH HEeHTPaAbHOTO aKeTa Ha PaAy6uay 15—20 MM,

3.5.4. Ilna usMepeHHs TeMIepaTypsl Macga BOJH3H 3JeMeHTa Me-
T&JJIOKOHCTPYKIHY NpH NOMOIUH TEpMONApH ee clail 3aKpemsoT Ha
paccrosiiun 3060 MM OT MeCTa yCTaHOBKH TePMOIaphl Ha HOBEPXHOC-
TH 3JEeMEHTa MeTa/UICKOHCTPYKUHH Tak, yToObl OH He Kacajcsg Ipefo-
pieHcst IOBEPXHOCTH,

3.5.5. Ilpu UCOHITAaHHH CYXHX TpPaHCPOpMaTOpPOB S ONPEeHeJEHHS
HACTYIHUBLIErO TEMJIOBOTO PABHOBECHS YCTAHABJHBAIOT TEPMOIIApH B
CJIeYIOLINX MeCcTax:

LA 3alUIIEHHBIX W He3allHILeHHBIX TpaHcPOopMaTOpOB — B HEHT-
paJBHOH YacTH BEDXHEro spMa;

IJ TepDMETHUHBIX TpaHchOpDMATOpPOB H TpaHCGhOPMATOpoB, MOJ-
HOCTbIO IOMEIIEHHBIX B repMeTHUYECKHH KOXYX, — B LIEHTpe BepXHeH
Y4CTH NOBEPXHOCTH KPBHIIIKH M B LieHTpe OOKOBON 4YacTH NOBEPXHOCTH
FEPMETHYHOTO KOXKYyXa.

3.5.6. Mecra YCTaHOBKH TEpPMONAap Ha NOBEPXHOCTAX 3JEMEHTOB Me-
TAJJOKOHCTPYKIMHA, Tpacca HX NPOXOXKMAEHUs BHYTpH 6aka, cnocol BHI
BeleHHs U3 Gaka 3a npeAean TpaHcopMmaropa AOMKHBE OBITH Onpese-
JIEHH pa3paboTuuKoM TpaHchopMaTopa.

36. Onpenesenne cpenHeflf treMnepaTypu oOMOTOK

3.6.1. Cpexnniolc TeMnepaTypy oOGMOTOK ONpeAeJslOT METOAOM H3-
MEPEHHs HX CONPOTHBACHHH NMOCTOAHHOMY TOKY B cooTBeTcTBHH ¢ [OCT
3484.1—88 npu noOMOUIH MOCTa HJH NYTEM OXHOBPEMEHHOro H3Mepe-
HHUA TOKAa H NajeHHA HANpAXeHHs Ha OoOMOTKe, HJH NajeHHH Hanps-
XeHHs Ha o6MOTKE H 3TAJIOHHOM COIPOTHBJIEHHH IIPH 3aJaHHOM pabo-
yeM Toke. [ 3TOrO H3MEPAIOT CONPOTHBJEHHS OOGMOTOK B «XOJOXA-
HOM COCTOSIHHH» — Ry 1npH H3BecTHOR TeMmnepatype 8, ot 10 no
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40 °C, X0TOpYy10 H3MepHIOT NPH 3aJaHHHX YCJOBHAX ONHOBPEMEHHO C
B3amepenueM R, . 3aTteM, mocje sHarpesa TpaHcdopMaTopa, H3MEPHIOT
CONPOTHBJIEHHS OOMOTOK B «HArpeTOM COCTOfHMH» — R, TpU HEH3-
BeCTHHIX (ONpefesifieMbX) TeMnepaTypax OO6MOTOK Oy B COOTBET-
CTBHMM C NPHJIOKEHHEM 3.

TeMnepaTypy oOMOTKH B «FOpPSUYEM COCTOSIHHH» — Oy OIpefens-
0T 00 dhopmyae (24) mpuJoxKeHHs 3 MO U3MEPEHHBIM 3HAYEHUAM Ry,
8, ukRk,.

3.6.2. 3a cpeaHw©o TeMneparypy oBMOTOK cyxoro Tpanchopmaro-
pa B «XOJIOAHOM COCTOSHHM» — @, , HaxoJsuerocs He MeHee 16 4 B
NOMEILeHHY NpPH €CTECTBEHHO NU3MeHAKUIEHCs TeMIepaType oXJaxia-
wolero Bosayxa He Gosee wem Ha | °C B yac, He BKJAI0OYaBIIErocs H He
NIOJABEPraBUIEroCs HAUPEBY OT CTOPOHHEro HCTOYHHKA TeIJia 32 9TO
BpeMs, CelyeT NPHHIMATh CPeAHEe apHGMETHULCKOE NOKA3AHNK ABYX
TEPMOMETPOB, YCTAHOBJGHHLIX Y BEPXHEro H HHIKHero KpaeB O0OKOBOH
NIOBEPXHOCTH OJHOH H3 HapyKHBIX OOMOTOK (AnA Tpexdas3HBX TPaHC-
tdopmaropoB — (asu B).

Js cyXux repMeTdyHblXx TpaHC(HOPMATOpOB M TpaHCHOPMATOPOB,
NMOJHOCTLIC MOMELIEHHBIX B FeéPMETHHECKHHA KOKYX, IDH BHIUE YKa3aH-
HEIX YCJOBHMSIX 3a CDeIHIOI TeMnepaTypy o6MoTok ©, nonyckaercs
NPHHEMATh CpefHee apH(PMeTHUECKOe NOKA3aHui ABYX TepMonap (rep-
MOMETPOB), YCTAHOBJIGHHEIX ¥ BEDXHEr0 ¥ HHXXHEro Kpaes 60KOBO#A Mo-
BEPXHOCTH KOXYXa.

Halinennas cpeanss TemnepaTtypa OOMOTOK B «XOJIOAHOM COCTOS-
HHH» TIPH U3MEHEHHH TEeMIepaTypHl OXJaXKIaolliero Bosayxa He OoJsee
yeM Ha |1 °C B yac posxsa O6HTbL paBHA TeMnepaType OXJaxKJaloUIero
BO3/lyXa, H3MEPEeHHOfl B COOTBETCTBUH C 1. 3.2, ¢ OTKJOHEHHEM B IIpe-
Jenax *=2°C,

3.6.3. 3a cpenHiolo TeMnepatypy oOMOTOK ©, MAacCJSHOrO TpaHC-
dopMaTopa npH H3MEpPEHHH HX CONPOTHBJAECHHH B «XOJOAHOM COCTOS-
HUH» NPHHHMAIOT CPEJAHIOIC TeMIepaTypy Mac/ia, H3MEepeHHYi0 B CO-
OTBEeTCTBHH ¢ 1. 3.4.

Hns tpancdopmMaTtopoB, He BKMOUHBHIMXCA M HE NOJBEPraBIIHXCH
Harpesy B TeueHne He MeHee 20 4, H3MepEHHE COMPOTHBJEHWHE oO6MO-
TOK B «XOJIOJIHOM COCTOSIHHH® CHeAyeT NPOBOAMTHL HE paHee 4eM uepes
6 4 nmocse 3alUBKH TpaHcdopMaTopa MacaoM NPH TEMOepaType cpen-
HHUX CJoeB Machaa He Goaee 40 °C.

Ilpu zaauBre TpancdopMaropa ropAYHM MacjJOM HJH, €CAH OH
npeiABapuTe/IbHO HarpesaJcs As Oosee BHICTPOro AOCTHIKEHHSA YCJO-
BUH 1JA H3Mepesns Ry H O, , Jonyckaercs BXJIIOYaTbh CHCTEMY OX-
NaxaeHus. B stom ciyuae usMepeHHss Ry B 8B, OpoOBOAAT He pauee
qyeM uepe3 1 4 mocse OTKMOUEHHS CHCTeMbl OXJamiaeHus (UHPKYASUUs
Macja OpH 3TOM He NpeKpamiaercs).

3.6.4. Tleproe HaMepeHHe CONPOTHBJEHHSI OGMOTKH Nocje OTKJIO-
qeHHsA TPaHcHOPMATOPA OT HCTOYHHKA MHTAHHA M HATPY3KH NOJXKHO
GHTH NPOBEEHO KaK MOXHO paHbule (06uYHO gepe3s 60—120 ¢ moc-
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Jie OTKAIOYeHHs ), yToOnl 06MOTKA He ycleda 3aMeTHO OcTHTh. C 3TOH
UeJbI0 CXeMy JAJisi U3MEpEeHHS CONPOTHBAEHUs NPEANOYTHTENbHO CobH-
paTe NPH NMOMOIUH CIIEUHANbHEIX paszbeluHHTeNell (C TOKOBLIMH H IO-
TEHIHaJbHbIMH INOJIOCAMH), PpACCYHTAHHBIX Ha HeOOXOAHMBIH TOK =B
HanpsiKeHue,

3.6.5. Mamepenue cOMpOTHBJIEHHS OOMOTKH B <«XOJOJHOM» H <«Ha-
IPETOM> COCTOSHHAX cJiejyeT NPOBOAHTL C HCNOAb3OBAHMEM OJHHX H
TeX Xe npubopOB ¥ 3JEMEHTOB H3MEPHTENLHOH CXeMBbI Py OAHOM H
TOM 2Ke 3HAaYeHHH IIOCTOSHHOTO TOKA H €r0 NOJISPHOCTH.

3.6.6. Ecnu npy M3MEepeHHH COUPOTHBJEHHs OOMOTKHM HE YAAeTCSH
yAOBJETBODHTEL TpefoBaHue n. 3.6.4 B 4acTH BpeMeHH TpPOBELCHHS
NepBOro U3MepeHMs!, TC NPHHAMAIOT MEpHl A CHIDKEHHS BPEMEHH me-
PeX0JHOr0 Nponecca B H3MEDHTENIbHOR LENH -HAH BHOCAT TONDPaBKYU B
COOTBETCTBHH C NPHJIOKEHHEM 3.

3.6.7. Ecnm uaMepenne cpeiHed teMnepatypst o6MOTKH NO CONpPO-
THBJIEHHIO HeNpHeMJIeMO, HanpuMep AJs o0MOTOK, B KOTODHIX NEPeXol-
HO€ CONDPOTHBJIEHHE KOHTAKTOB COH3MEPHMO ¢ HX aKTHBHBIM COIPOTHB-
JEHHEM, TO CPeAI0) TEMHEPaTyPy OOMOTKY AONYCKAETCH ONpeAefATh
TepmonapaMu. Ilpn ucnHTaHHH CYXHX TPaHchopMaTOPOB MOKHO NpH-
MEHSTL CTeKJSHHbie CTIHPTOBLIE TEPMOMETPH,

3a cpeano0 TeMnepatypy oOMOTKH NPHHHMAKT cpeaHee apHd-
MEeTHYECKOoe NMOKa3aHuH He MeHee ABYX nap tepmonap (TepMOMETPOB),
YCTaHOBJICHHBIX Ha NPOTHBONOQJOXHBIX CTODOHAX €e BepXHero H HHXK-
Hero kpaes, Ilpy sTom monycTHMoOe NpeBHILeHHE TEMIEPATypH 06MOT-
ki — no ['OCT 11677—85.

4. TOCNEROBATENbHOCTb NPOBEAEHHA HCHBITAHHA

4.1. HcobiTaHHi0 HA HArpes MOABEPraloT MOJHOCTRIO COOpaHHbie
TpancopmaTopH. [lonyckaercsi Heé MOHTHPOBATH SJE€MEHThI, HE BJAHSA-
IolHe Ha TEIVIOBOA peXHM TpaHcopMaropa, HanpUMep HCKPOBBIE
IPOMEXYTKH HA BBOJAX,

TpanchopmaTopni clesyeT HCNBTHBATE ¢ coOCTBeHHONR cHeTeMof
OXJIaKAeHHuS.

Tpanchopmaropsl ¢ npHHYAMTENBHON WHpRyAsuned Macaa AOMycC-
Kaercd HCNBITHBATL Ha HAUPEB, NOAKIIOYass K TpaHcopmaTopy cra-
IHOHAPHYIO HCHEITATENbHYIO CHCTEMY OXJAXKAEHHS BMECTO €ro cob-
creennofi. B stom ciayuae mpeBHillieHHs TemMnepatyps BePXHHX CJO-
eB Macja M cpelHell TeMnepaTypu Macia onpejessdioT pPacueToM 1o
pe3yibTaTaM UCHHITAHHS OXJalHTeNel OTAeNbHO OT TpaHcOpMaTopa.
ITpu npomejennn »THX UCHBITAHHH CAEAYET PYKOBOACTBOBATLCH YKa-
3aHHAMH B COOTBETCTBHH C NPHJIOKEHHEM 4.

[To sbi6opy uaroToBHTENsT TPAHCHOPMATOPH HCILITHBAIOT OAHHM H3
meto/0B 1o 1. 2.1, 2.2, 2.3 pas macasHbx TpancdopMaropos H nm. 2.1;
2.2; 24 — gy cyxux TpaHctopMatopoB. Jlis ycKOpeHHs Harpera
JonycKaeTcs B Hayase MCOBITAHHA NPH BRAWUEHHH C «XOJOZHOTO ¢OC-
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TOSHMS» YCTaHaBAMBaTh B O0OMOTKax yBeJuuYeHHHH TOK, HO He GoJee
150 % HOMHHAJNBHOT'O TOKAa, B Te€UeHHe 2—3 U ANA MAcC/JSHHX TpaHC-
$OopMaTOpPOB H B TeueHHe He Oosee 1 4 — IS cyXHX TpanchopMaTo-
poB. [Hlonmyckaercs yXyAmlarth YC/JAOBHS OXJaX/JeHUs, OTKIKYATh YACTh
OXJaAMTeNeH MJH BCIO CHCTeMmy oxaaxnaenus. Ilo xoctmxkenun 70 %
OXHJAeMOrc KOHEUHOTO NpPEeBBIIHeHHS TeMIepaTypbl KOHTPOJHPYEMOro
3JEMENTa AOJXKHp OBITb BKJWUEHH OTKJIOYEHHHIE OXJA4JHTEJNU H BOC~
CTAHOBJEHDB HOMHHAJIBHEIC YCJOBHS OXJAaXAEHHS H HATPY3KH.

[lpu ucnblTaHHM CYXHX TPaHCHOPMATOPOB MNPOAOJIKHTENBHOCTH
TENJOBOrO PEXXKHMa ¢ YCTAHOBJEHHEIMH HCIIBITATEJbHBIMU TOKAMH B 06-
MOTKax MOKeT OBITb COKpallleHa, €CJH NPeABApUTENbHO, JO YyCTaHOB-
JIGHHS! TOKOB, IPOBECTH HUX HATPEB B ONbITE XOJIOCTOrO XOAa B TeUeHHe
e medee 12 4,

YKaszaHHple MEPONPHSATHS AONYCKAIOTCH, €CJH OHM He NPOTHBOpe-
yaT TpeOOBaHHSIM TEXHHUECKOH AOKYMEHTalUHH Ha TpaHchOopMaTop.

4.2. B upouecce uenulTaHusg AJ5 ONPEACNEHHS €ro NPOACAKHTEIb-
HOCTH HEOOXO0AHMO KOHTPOJIHPOBATH:

VISl CYXHX TPascdhOpMaToOpoB — MPEBBIULCHHS TEMMOEPATYp HOBEpX-
HOCTH MATrHUTHOH cHCTeMbl {TpaHCPOPMATOPH C CHCTEMaMu oXJaxje-
uus C, C3, CI1) nau koxyxa (rpancdhopMaTopsl ¢ CHCTEMOH OXJiaxae-
Hug CI') u o6MoTOK (npH HX H3MEPEeHHH HAJOMKEHHBIM MOCTOSHHEIM
TOKOM) HaJ TeMIOepaTypoil OXJaXIamllerc BO3nyxa;

IR MacAfaHbIX TpaHcPopMAaTOpPOB — NPEBbIIUGHHE TeMIepaTypH
BEPXHHX CJI0€B Macjia HajJ TeMOepaTypol oxJaxkaaloued cpenw;

AJI Mac/asiHHX TPaHC(POpPMATOPOB, HCNHITHIBa€MbIX B OILITE XOJOC-
TOrG XO/A2 — TNpPEBHIIEHHE TeMNepaTypsl NOBEPXHOCTH MAarHHUTHON CHC-
TEeMBl Haj TeMnepaTypoil BEPXHHX CJI0EB MacJa.

4.3. Ucnuranus no aAi0b60My M3 METOJOB B COOTBETCTBHM C pasi. 2
CJeAyeT NPOROJIKATL AC TeX NMop, NoKa He Oyxer BBIMONHEHO OAHO H3
CHAeAYIOUIHX YCJAOBHM;

B YCTAHOBHBIUEMCSl TEIJIOBOM DpeXHMe€ KOHTDPOJHPYEeMOe B COOT-
BETCTBUE C I. 4.2 npeBLILICHHE TEMIEpaTypH usMensiercs He GoJsiee ueM
Ha 1 °C B yac B TeueHHe YeTHIPEX MOCAENOBATEJbHEIX H3MEpEHH, B
NOJAHAEMEBIX ¢ HHTEpBaJOM He MeHee | u;

KOHTPOJIHPYEMOE NPEBLIIIEHUE TEMIEPATYPLI BEPXHUX CJOEB Macjaa
H3MeHseTea MeHee geM Ha 3 °C B yac, IpH 3TOM KOHEYHOE NpeBhijIe-
Hie TEMUEpaTypH ONpeAendioT IpapHUYeCKH B COOTBETCTBHH C UepT. 2.
Jiast storo Bo BpeMs HarpeBa TpancdopMaTopa HJIH Cpasy ke Hoc/e
€ro OTKJIOUeHHsI HeOOXOoAMMO M3MEPHTh Uepe3 paBHble NPOMEXYTKH
BpeMedu Af npeBbilieHHs TeMnepaTrypel A®; 3areM HaATH UPHpPAIICHHSA
npeBHIIeHNH TeMmepatypul A®y, AQ:; H T. A.; MOCTPOHTHL rpaduk #
OnpelesinTh KOHEYHOE NpeBHLICHHe TeMneparypsl A@, . Ilpm sTom,
€CJIH H3MEpPeHHA NPOBOJAAT B IIPOLECCE HATPEBA, TO NEepBOE H3MEPEHHOE
HpeBHIICHHE TeMIlepaTyphl He ACJMXKHO OnTh Goaee 25-—30 Y% oxupae-
MOro sHaveHdss A®, , B KadyecTBe KOTOPOroO JONYCKaeTCs HCHOJb30-
BaTh pacuernoe 3HaueHue. Eciu mamepeHnus npoBOoAST B nIpouecce ox-
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JaXKAeHHS MOCTIe OTKIIOYEeHHs TpaHcdopMaropa, TO ToclenHee HaMe-
PEHHOE NpPEeBLIIEHHE TeMNepaTypnl AOJKHO OhTh He Oosnee 25—30 9%
pacueTHoro 3HaueHHs AG, .

ABw
u /gﬂ—o——-
h'\
1 &
H “
I dt:;
$E ]
S8 fag, <
Npupawesue . At1ATIAPIAL| AL Bperz, 4
mevnepaimyper”

Yepr. 2

Ecan crHayana HCNBTAHHE NPOBOJAAT NPH OTKJMIOYEHHOH YaCTHYHO
WJIH TOJHOCTBIO CHCTEME OXJaXACHHS, YBEJHYEHHOM TOKe, TO nocJe
BOCCTAHOBJIEHHS HOMHMHAJIBHBIX YCAOBHH MO OXJAXKAEHHIO H Harpyske
HCNBITaHHE cJefyeT NPOROJKATh A0 YCTAHOBHMBIIETOCA TENNOBOrO pe-
HKHUM4A.

4.4. Ilpu ucnmitanuax no nm. 2.1, 2.2 Harpes, IO BO3MOXXHOCTH,
NPOAOKAIOT AO AODCTHXKEHHS YCTZROBHBIIEIOCH TENJAOBOTO DEXHMa B
COOTBETCTBHH ¢ 1. 4.3, mocJie yero onpejesasioT NPeBLIEHAS TeMmepa-
TYPHl BEePXHHX CJOEB Mac/Ja, MOBePXHOCTH MArHUTHOH CHCTeMBI, 3Je-
MEHTOB METAJJIOKOHCTPYKUHH M NpeBHIUIeHHS CPeAHEH TeMuepaTyphl
00MOTOK (NpH H3MEPeHHH HX COTPOTHBJEHHA HAJOMEHHHM TOCTONH-
HBEIM TOKOM) Haj TeMuepaTypoft oxnaxpaanouielt cpeist.

Ecan u3MepeHue ConpoTupieHHH oOMOTOK NPOBORAT IOCHE OTKIIO-
yeuust TpaschopMaTopa OT HCTOYHHKA NHTAHHMS, TO AJIS ONpPeAeJieHHs
NPEBHILIEHUST TeMIIEPaTyphl BTOPOH OOMOTKH (mocseiyoluX o6MoToK)
cJAelyeT NOBTOPUTEL HArpes B TeUeHue He Mexee 2 u,

4.5 Tlpnm HcnplTapusix MachasiHeEX Tpancgopmartopos ne m 2.3 Ha-
TPeB CYMMApHHMM [OTEPSIMH NPOJOJXKAIT A0 BHIDOJHEHHS YCJIOBHA
n. 4.3, nocje "wero OHpeieNfNioT NPEBLIUIeHHE TeMNePaTryphl BepXHHX
CHOEB Macja M ero cpeiHel TeMmnepaTypel Hai TEMNEepPaTypol oxJax-
AAOULeH cpenkl.

3ateM AJS ONpeAeJeHHS NpeBHINEHHA TeMIepaTypbl OOMOTOK #
3JIEMEHTOB METaNNOKOHCTPYRUME YyCTaHaBJHBAIOT TOK, PABHEIH HOMH-
HAJIBHOMY HJH B COOTBETCTBHH ¢ n. 1.6, # DPOXO/IXAlOT HAarpes B Te-
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yenne He menee | u. Ilepen oTk/OueHHeM OMNPEAEJSAIOT NPEBHILEHHA
TEMAEPATYpHl BEPXHHX CJO€B Mac/aa, cpeaHed TeMmmepaTypH Macia,
TEMIEPATYPHl 3JIEMEHTOB MCTAJJOKOHCTPYKUHHE M Macna BOIU3H HHX,
cpepHeli Temnepatypel OOMOTOK (HpPH HX H3MEDEHHH HAJOXKEHHHM
IIOCTOSHHBLIM TOKOM) HajJ TeMIepaTypoH oxJaxialolue# cpeani H, He-
IOCPEACTBEHHO TIOCHE OTKJIOUEHHS TpaHcOpMaropa, ONpeaessiiorT
CPeNHIOI0 TeMIepaTypy ORHO#H 13 oOMOTOK B COOTBETCTBHH ¢ M. 3.6, ec-
J1 OHA He HM3MepAJach HAaJOMKEHHBIM IOCTOSIHHBIM TOKOM B IpoLecce
HCTIIBITARHIA.

Ecau cpennwno TeMnepartypy OOMOTOK ONPENENAT B ABYX HJIR
HECKOJIbKHX TIOCNEOBATENbHBIX PEXHMaX HarpeBa HOMHHAJBHBIM TO-
KOM, TO JJIsi ONpeAe]eHHs NpeBHIUEHHd TeMIepaTyphl BTOPOH 0OMOT-
Kd (nmocaenywoumx oOMOTOK) chaeayeT NOBTOPHT, Harpes TpaHcdop-
MaTopa CYMMapHLIMH NOTEpPAMH B TEUEHHE He MeHee 2 4, 1ocse 3TOro
YCTAHOBHTb B OOMOTKE HOMHHAJBHHEIA TOK H IPOJOJKHTbL HArpeB B Te-
yeHHe He MeHee | 4, MOCJIE YETro ONPeleJNHTh IPEBhilIeHHe TeMNepaTypot
BTOpOi (caenymwoule#t) o6MOTKH.

Ecau cpensiow reMmneparypy oOMOTOK H3MEPSIIOT B NpoLecce Ha-
rpeBa MeTOJ0M HaJOXKEHHs NOCTOSHHOTO TOKA Ha TOK HAarpyskH B CO-
OTBETCTBHH ¢ TPHJAOMKEHWEM 3, TO NOBTOPHbIE BKJIOUYEHHA He Tpe-
6ywoTcs.

4.6, Ilpn ucnuiTaHHUAXx cyxuX TpaHchopMaTopos no n. 2.4 Harpes
B PEeXHME XOJIOCTOrO X0JAa NPOAOJIKAIOT A0 NOJYyYeHHS YCTAHOBHB-
IIEerocss TeINIOBOIO COCTOAHHSA Mo 1. 4.3 ¥ 3aTeM H3MepdAKT NpeBHIe-

HHSL TeMnepaTypbl MAarHHTHO# cHCTEMBl AOyar H 00MOTOK AOosx.

Henocpeactrsenno 1ocje HCHBEITAHHA B PEXXHME X0JIOCTOTO XOAa NPOBO-
JAT UCOHTAaHHE B ONBITE KOPOTKOrO 3aMBIKAHHSA NPH TOKe B 00OMOTKE,
K KOTOpOll mopBeaeHo HanpsiKeHHe, paBHOM HOMHHanbHOMY. Mcnnira-
HHE TNPOAOJKAT A0 TIOJYUYEHMsS YCTAHOBHBIIETOCS TENJOBOr0O COCTO-
SIHMsL N0 1. 4.3, Moc/ie Yero NOBTOPHO H3MEpAIOT NPEBbIlICHHA TeMre-

paTyp MArHHTHOH CHCTEMH A@var 1 O6MOTOK AB ogu .

4.7. VcnoiTaHug Ha HarpeB MHOTOOOMOTOYHBIX TpaHC(HOpMaTopos,
BO BpeMsi paBoThl KOTOPHIX OAHOBPEMEHHO MOTYT Harpyxarbes-fosee
IBYX OOGMOTOK, CJAedyeT NPOBOAHThL OTAEAbHO AJA KaXN0H napm 00-
MOTOK.

B cayuasix, Koria HOMHH&JBbHbleé MOIIHOCTH OTZAeJbHBIX OOMOTOK
He MO3BOJSIOT NPOBOAMTH HCHHTAHHst TpaHcopmaropa npH cyMMap-
HBEIX MOTEpPSX, TO HPERBILIEHHE TeMIepaTyphl BEPXHHX CJ0eB Macha on-
penensiioT B OmbITe, HPH KOTOPOM TOK NPOTEKAET Mo napaM oGMOTOK,
JAJ KOTOPHIX CYMMapHble norTepH HauboJibLiHe, U H3MepeHHOe TIpH
MEHBIINX AOTepsX NPeBLIIEHHE TeMAepaTypHl LONYCKaeTcsi IPHBOIHTD
K HOMHHaJIbHbIM YCJOBHSM B COOTBETCTBHH ¢ Pasi. 5.

[Tpepniuienne TeMnepatrypsl OTAENbBHBIX O0OMOTOK MHOrooGMoToy-
HEIX TPaHCcHOpMaTOPOB OHPEARJSIOT B ONLITAX, IPH KOTOPHEIX TOKH IIPO-
1€Ka10T no mapam 0OMOTOK, a B HCIEITYeMod OOMOTKe TOK PaBe€H HO-
MHHaJIBHOMY HJH COOTBeTCTBYeT vkasanuoMy B n. 1.6, Ilpesnuienue
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TeMOepPaTypul OTAeNbHOH OOMOTKM INpH Haubojiee KECTKOM [Jid Hee
COUETAHMH Harpy30K B MHOIOOOMOTOYHOM pexHMe CJelyerT paccud-
ToiBaTh mo GopMmyae (9) nmyTeM NpPHUBEIEHHSA NPEBLIICHHS TeMmnepary-
pHl, MOJYYEHHOI'O B NAaPHOM peXHME, K TOKY, COOTBETCTBYIOIIEMY IO
J062aBOYHBIM ¥ BUXPEBHIM NOTEPSAM YCJOBHAM Haubojee THHKeA0ro pe-
XKHMA.

4.8, Jag naMepeHus npeBHIICHUHA Temueparyphl oOMOTOK, He rMe-
IOLIHX BHEIIHAX NpHcoeIHHEHHH, eCc/qH nporpaMMoil HCMBITaHHHA MNpe-
NyCMaTpHBAeTCH HM3MepeHHe HX TeMIepaTyphl OTAedbHO OT OOMOTOK.
K KOTOPBIM OHH TMPUCOEIMHEHH, Ha NepUOJ HCHBITAHHA caenyer ycra-
HOBHTbL JOTOJIHHATENLHBIH 3aXKHM (3axKHMbl), K KOTOPOMY npHCOoedH-
HAIOT OTBOJ VKa3aHHOH OOMOTKH.

4.9, Onpepenenue cpejHero Harpesa OOMOTKH, cocrosimieit ua o6-
MOTOK ¢a3 (crepxHedt), AomycKaercs NMPOBOJAHTb Ha oOMoTKe (asnl
{cpeaHero crepXHA) UM Ha oOMoTkax AByX (a3 (KpakHHero ¥ cpen-
Herg crepxHef), COeAHHSAEMEIX NPH U3MEPEHUH CONPOTHBJIEHUS mOC-
JeJJOBATENDbHO, BCJAH 3TO MO3BOJAET cxeMa coejHHeHHs obmoTok. Ilo-
JY4eHHBIH pe3yJbTaT pacnpocTpaHseTcs Ha BCio OOMOTKY, ecau pac-
yeTHnfi Harpes oOMOTOK OJHOTO HanpsiKeHus Bcex ¢asz (crepxued)
OJAHHAKOB.

B TtpaHcgopMaTopax ¢ NPHHYAHTEJbHOH HUDKYyJAsLHeH ¢ Hanpas-
JIEHHBIM IIOTOKOM Macja H3MepeHHsl CpPellHerc NpesbllleHHs1 Temuepa-
TYPH OGMOTKH CJIeAyeT APOBOANTE HA 00MOTKaX Bcex dras (crepxHeH).

4.10. B TtpascdopmaTopax ¢ KOHHEHTDHUECKHMH OOMOTKAaMH C
BEPTHKANBHBIME OCSMH CTePXHS H OOMOTOK, ec/iH fABe uiu Oojblre
HASHTHUHHIX OOMOTOK pasMellleHbl OJAHA HAA APYroH, IPH HCNBITAHHAX
Ha HarpeB HACGHTHYHBle OOMOTKH HONYyCKAeTcs COEeAHHATH MOC/Ae0Ba-
TesibHO. H3aMepenHoe cpejHee npeBHILIEHHE TEMNEPATYPR 3THX Ioce-
JIOBATENIBHO COEJMHEHHBIX OOMOTOK HE JO0JXHO OpeBHINAaTh 3HAUCHHI,
Jonycrtumore no I'OCT 11677—85.

4.11. Menwranus Ha Harper TpaHCOpPMATOPOB ¢ pacUieN/NeHHBIMH
OOMOTKaMH HH3IIErc HanpAXeHHs AONYCKaeTcs HMPOBORHTL, COEINHHHB
HX YacTH NOCAEJOBATENLHO WJ/H [apaJjieibHo Tak, 4TOGbl TOKH B 06-
MOTKaxX OBJIM HOMHHAJBHBIMH HJW COOTBETCTBOBaJH 1. 1.6.

3a cpejlHee NpeBHILLCHHE TeMNepaTypel OOMOTKM HH3ILErQo HaNps-
JKEHUs NOHNYCKaeTcs NPHHUMAaTh cpelHee apH(pMeTHUecKoe npeBsile-
HUH TeMneparyp ee 4acTell, H3MEePeHHLIX paseasHo.

4.12. Ilpu dcnbTaHHAX TParcPOpPMATOPOB HOMHHAJIBHON 4aCTOTOH
60 T'um ot mcrounukoB uactoroil 50 I'l crenyeT pPYKOBOACTBOBATHCH
YKa3aHUAMH NPHJOXKEHUS 5,

4.13. Meroan HCNBHITaHHA Ha HArpeB MacJAaHuX TpaHchOpMaTOpOB
C/elyeT NPUMEHSATb TaKXkKe IMPH HCOLITAHHAX TPaHCHOPMATOPOB, 3a-
HOJHEHHLIX APYTHMH TOPIOUMMH H HEICPIOYHMH M MUAKHMH JHIJIEKT-
puKamy, ¢ yuerom TpeGosanuit I'OCT 165565—75.
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5. NPUBEJEHHUE PE3YJIbTATOB HCIILITAHHN HA HATPEB
K HOMUHAJBHBIM YCIIOBUIEM

51. OnpeaeseHHe XOHEUYHOrO MHNpEeBHIUIEHHA TeEM-
mepaTyp 2JeMeHTOB CyYyXoro TpaHcdopmMarTtopa

5.1.1. TlpepbilueHus cpefHedl TeMNepaTypui OGMOTKH AOg e ¥ TEM-
fepaTypsl HOBEPXHOCTH MATHHTHOH CHCTEMB A@,, AJfA 3alIHMICHHHX
B He3aUIHIUEHHHX TpaHchopMaTOpPOB HMJIM TeMNepaTypw  BepxHeil
Kpoimku A®,, u G0X0BOH yacTy A@e¢.q KOXyXa s TepMETHUHHX

TpaHcPOpMaTOpPOB CleAyeT ONpeAeasaTh KaK PasHOCTH:
AB 450 ==Bg6—Ooxy;
AB, =0 i —Bpi;
Aeﬁ,qmeé.w‘”@exm

rie O, — TeMiepaTypa o0MOTKH, H3MEpeHHas no n. 4.4 B COOTBET-
¢TBHH ¢ 1. 3.6, °C;
O 4oy — TEMIEparypa MAHHTHON CHCTEMBI, W3MepeHHas No

1. 4.4 B COOTBeTCTBHE ¢ 1. 3.5, °C;

By u Bgu— TEMNEpaTyYpa COOTBETCTBEHHO MOBEPXHOCTH KPHIHKH K
GOKOBOH HacTH KOXKyXa, USMepeHHas no 1. 4.4 B COOTBET~
c¢TBud ¢ 1. 3.5, °C;

Ooxs — TEMIEpaTypa OXJaXKAamomweHl cpeabl, M3MEpeHHas NpH
HCHBITAHUAX B COOTBETCTBHH ¢ 1. 3.2, °C;
5.1.2. Ilpu narpeBe obMoTku TokoM I', oTvimuamIIHMCsS OT HOMH-

HAJMBHOTO B COOTBETCTBHU c 1, 1.6, H3MepeHHOe NpeBLIeHHe TeMnepa-

TYpH AO 4, NMEPECUUTLIBAIOT K HOMHHANBHOMY TOKY [y 1O Qopmyiie

Y 3)

rfle ¢ NpHHAMAIOT paBHLHIM:
1,6 — ans TpaHcPopMAaTOpOB € ECTECTBEHHOR UMPKRYyJsiiiueii 0x-
JNaXAalliero BO3AYXa;
1,8 — jiis TpaHCcGhOpPMATOPOB ¢ NPUHYAMTEABHOA UUPKYyasiued
OXJIaXAaK0U1ero Bo3ayxa.

5.1.3. Ilpu scnbiTanuax no 1. 2.4 ofiiee npeBLillieHHE TeMIEPATYPH
Kamaof u3 o6MOTOK A@,sy H MAarHuTHO# cHcTeMbl A®, NOPH HOMH-
HaJbHHIX YCJIOBHAX 10 0. 1.4 onpelelisfloT Ha OCHOBaHHH Pe3yJbTaTOB,
NOJIyUeHHBIX BO BpeMs IBYX OTAEJbHHIX MCIHHITAHHA B COOTBETCTBHH €
n. 4.6, no popMmyaam:

(4)

A8, }1.2510.3

A@eﬁMwA@gm[ 1~ ( =
ofu

Ri
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2570,7

A8, \!
war=087,. 1 1 m) : (5)
AByar m[ -%—( 20,

52 OnpepesieHne KOHEYHOTO
repatType 3J€MEHTOB MAacaAfHO

a
d 5.2.1. [IpeBnueHHs TeMmnepaTypu Bepxi X CJOEB Macjaa ABy,

cpeaunx cJoeB Macla AOy cp H TeMneparyppt MACI2 B6H3H S/1eMEHTA
METALIOKOHCTPYKIHE A©,, 1pu HommHagPHBIX YCJIOBHAX 110 Harpe
BY CJIejlyeT ONpene/isiTh KaK PASHOCTH:

A8,—8, — @om;
A@M.cp m@h{.cp *—eoxﬂ;
AB =8y — goxm

I‘Jl@. 63( — TeMnepaTypa BerHHX CJIOER iﬁaCﬁa, HSMepeHHQK IIo 1i-
4 pan AD npn cymmaprmx FUTEPHX B TUUTBEITTEHR v

n. 3.3, °C;
Ou,cp — CpenHsa TEMIEpaTypa Macia, o

’ cyfmmapnmx notepsix B coorsercTBHH C I 3.4, °C;
©,. — TempmepaTypa Macia BGamam 1EMEHTA META/LIOKOHCT-
pyKuHH, HaMepennas mo 1. 4.9 TPH CYMMapHBIX HOTepsX
B COOTBETCTBHH ¢ 1. 3.5.4, °C.

5.2.2. [Ipn ycnoBUAX NO Harpesy, otiuyfbiX OT HOMHHAJBLHEIX, 1o
JyueHHEe NpH HCNBITAHHAX NpeBHIUeHHs TéMICPATypHI AB, , A8, .,

n A, chelyer OPHBOIHTbL K HOMHHaapup™ YC/AOBHAM IYTEM yMHO-
KeHua Ha Ko3(uIHEeHT
b x
( P +Py ) ’

re P;‘ +P0f ~— CyMMa HOTePb KOPOTKOILQ 3aMBIKaHHA B XOJOCTOro

X014 NIPH HCHEITAHUAX;
X — [PHHHMAETCA PABHBIM:
0,8 — Ana TparcPOPMATOPOB C ec:rec'rBeHHoﬁ HHPKyAALH-

eft oxnaxaaomero sosny X4
1,0 — mas TparchopMaTopos ¢ MPHHYIHTENBHOH WHPKY-

asuuell oxaaxnawoluero PO3AYX2 H IIpH OXJaxue-

HUH BOXOH. &
5.2.3. Ipu HensiTaHusix mo m. 2.1, 2.2 pp¢BbIUICHHA CPElHEN TEMIE-
ATOB METaJJIOKOHCTPYKIHHA

patypsl 06MOTOK ABgeu, TEMOEPATYp 3JeMe
AB, M NOBEPXHOCTH MArHHTHOA CHCTEMbI Ousr  1IDH HOMHHAJLHHX

YCJIOBHSX [0 HATPEBY caejyeT onpeaensts 4K PasSHOCTH:
A606m= obu " Tox'

NpeBLIIIEHHA TeM-
ro rpadHcpopmaro-

uaMepeHHas no n. 4.5 npH
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A@;{ m@x — 80}“;
A@Marm @i\es ar 80";::

rae O, -— TeMioepaTrypa NOBEPXHOCTH 3JeMEHTa MEeTaJNJOKOHCTPYK-

UMK, H3MepeHHasi 1o 0. 4.4 mpu cyMMapHHX norepsax P B
cootBercTBHl ¢ n. 3.5, °C.

5.2.4. Ilpu HCOLITAHHAX N0 1L 2.3 npeBHILIEHHs CpeNHed TeMmmepa-

Typu 06MOTOK AB_, , TeMIepaTypHl 5J€MEeHTOB MeTa/JOKOHCTPYKIHA

A@x cJeflyeT ONpefe/sThb B KOHIE NMEepHOXa HAarpeBa HOMHHAJNLHBIM

TOKOM B COOTBETCTBHH ¢ II. 4.5, a mpeBblllienHe TeMIepaTyphl NOBEPX-
HOCTH MAarHuTHOH cHcTeMnl A®,, . — B COOTBETCTBUH ¢ 1. 2.3.2 mpH co-

GJIIOJeHUH YCJI0BHS! MO M. 4.3; HX onpeeadIoT KaK PAa3HOCTH!

A@oﬁr.:m@oémm@oxn;
AB =8 —0
mm@ @oxn’
rae ©,, — TeMmmeparypa oﬁmomn, H3MepeHHas no n. 4.5 B cOOTBeT-
CTBHY ¢ 1. 3.6, °C;
@, -— TeMmepartypa MOBEPXHOCTH 3JeMEHTa MeTaJJOKOHCTPYK-
M4, H3MepenHas no n. 4.5 B coorsercTBHH ¢ 1. 3.5,°C;
0,,. — TeMIeparypa MarHMTHOH CHCTeMBI, H3MEpeHHas no Il
2.3.2 8 cooTBeTCTBHE ¢ 1. 3.5, °C;
0 .« — TeMnepatypa oOxJAaxpAaiolledi CPeipl, H3MEPeHHas IO

. 4.5 npu notepax B TpascdopMaTope OTAHYHBIX OT
3P B cooTBeTCTBHH ¢ 1. 3.2, °
B noayuenuble pe3yabTaThl B COOTBETCTBHE ¢ 1. 2.3.3 cleAyeT BHEC-
TH NONpasky no ¢opmyaam:

A8 5 =08, —AB] . +ABu.cp, (6)
AO, =AB, —AB. +AByy, (7)
A8, =AB . —AB. +AB,, (8)

rie ABgou ¥ AB,,, — NPHBEICHHOE H H3MEpPEHHOE COOTBETCTBEHHO INpe-
BLILIEHHE TeMnepatypsl oOMOTKH HaJx TeMmnepa-
Typo#i oxnaxjaoielt cpeat, °C;

ABu.cp 1 AQ| . —TIPUBEICHHOE H H3MEPEHHOE COOTBETCTBEHHO Ipe-
BHILIEHHE cpeiiell TeMIepaTypH Macia Haj TeM-
nepaTypoit oxJaxaaoueit cpeisl, °C;

A8, u A8, — npHuBeieHHOE H H3MEPEHHOEe COOTBETCTBEHHO Npe-
BHIIIEHHE TEMIEPATYPH 3JEMEHTa METaJsJOKGHCT-
pyxugéﬂ HaJ, TeMIepaTypol oxXJaxjamwiue# cpe-
AbL, "L,
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ABy H AD, ~— NpHBEACHHOE H H3MEPEHHOE COOTBETCTBEHHO Ipe-
BLILEGHHE TeMIepaTyphwl Macja BOJH3H 3J€MeHTa
METaJJIOKOHCTPYKIIHH HaJ TEeMOepaTypo# oxJax-
pawolueii cpennl, °C;

AByyr U AB,, — TPHBEIEHHOE W H3MEPEHHOE COOTBETCTBEHHO Npe-
BHILLIEHHE TeMNepaTypel NOBEDXHOCTH MAarHHTHOHR
CHCTEMBl Haj TeMneparypodl oxjaxaaiomed cpe-
b, °C;
A@, u AB, -— NpUBEIEHHOE ¥ H3MEpeHHOe COOTBETCTBEHHO Npe-

BBIIIEHHE TeMIEPATyYPhl BE€PXHHX CJIOEB Mac.a

HaJ TeMnepaTypol oxjaaxiaawile# cpeidl, °C.
5.2.5. Eciu onpeneneHne npeBbllleHUll TeMIiepaTyph QOMOTOK H
ABOi 6y U 3TEMEHTOB METANJOKOHCTPYVKUHH A®y NPOBOAAT NPH HCIHBI-
TAHHAX TOKOM 1o 1. 1.6, OTHUHBIM OT HOMHHAJABHOTO, TO NMOJYUYEHHBIE
IPH HCILITAHHAX NPEBBILEHHs TeMuepaTyphl A@., ¥ A®, caemyer

NPHUBOJIHTL K HOMHHAJALHLIM YCIAOBHAM HO qJOpMYJ]E}MZ

, ¢y Lo
ABogu—(A8, ~48,, ) Lt ) +ABu ey (9)

M ep

A8, =(88,—A8, ) (L2 ) 1 pe,, (10)

rae oy ¥ I” — HOMUHAABLHMA TOK OOMOTKH H TOK B OOMOTKE IpH
HCIEITAHHAX, A;
Yy — OPHHHMAaeTCd PaBHBIM!:
1,6 — pas TpancopMaTOPOB € €CTECTBEHHOH M NMPHHYIH-
TEeNbHOH HUPKYJAAUKMeN Macaa, HO ¢ HEHANpaBJeHHHM
NOTOKOM;
2,0 — ans TPAHCGOPMATOPOB C NPHHYAUTENLHOH IHDKY-
JdiHell ¥ HanpaBJeHHbIM NIOTOKOM MacJa.
93. OPopmiense pe3yJabTaToOB HCOBTAHHNH
Hauneie HaGJMOAEHUA ¥ pe3y/abTaThl HCHBITAHHH cielyer odopm-
Jsith B BuAe nporoxosaa no 'OCT 16504-—81.

6. TPEBOBAHHS K CPEACTBAM HCIIBITAHHN
H TOYHOCTH M3MEPEHWH

6.1. Mcnuitanug, KOHTPO/L NapaMeTrpoB HCHBITATENLHLIX DEXHMOB
(noTepb, TOKA, HANPAKEHHSA, YAaCTOTH) M H3MEPEHHE CONpPOTHBJIEHHSA
0OMOTOK DNOCTOSSHHOMY TOKY JAOJIKHHE [POBOJHTHL ¢ HCIOJb30BAHHEM
CXeM, CPeAcTB HcnbiTanH#l n usmepenuii B cootrBerctBHu ¢ T'OCT
3484.1—88, obecrmeunBaOIUX HCIHTATENbHBIE PEXHME HpH ogHodas-
HOM ¥ TpeX(]a3HOM [PAKTHUECKH CHMMETPHYHOM H CHHYCOHAAJBIIOM
HAOpsXEeHHY HOMHHAJBHOR YacTOTH NpH HOMHMHAJbHHX HArpyskax ¢
MaKCHMAJbHO ACHYCTUMBIMH HEHCKJIOYEHHBIMH IOTPEIIHOCTAMY H3Me-
penus norepp — Bw , TOKa — f; , HaNpAXKEHHs — By , YACTOTH —
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B; B nmpenenax: Bw ==33%; Br ==xL5%; Bu==1,5%; By =
=0,0Y%.

B cxemax ucnbiTaHusl ¢ HanpsxkesueM Oosiee 35 kB aas uaMepenus
TOKA4, HaNpPSKeHWsi, NOoTepp LONYCKAeTcsl HCHOJNb30BaTh H3MEpPHTENb-
Hble TpancopMaTopsl KAacca TOYHOCTH He Huxe 0,5,

Hnist uamepenus conporuBieHsss o6MOTOK NOCTOSHHOMY TOKY B CO-
oTBeTCTBHH ¢ 11. 3.6.1 nonyckaercs NpUMEHATb OQUHAPHO-ABOHHOH MOCT
xjaacca TtouHoctH He Huxke 0,1; ammepMeTp M BoJbTMeTp KJjacca ToY-
HocTH He Huxe 0,2. Ilpn onpeneneHnu CONpOTHR/JCHUSA OOMOTKH NYTEM
H3MEepeHHs MajeHHs HaNpPSKEeHHd Ha COMOTKE H 3TaJIOHHOM PE3HCTO-
pe cleAyer NPHMEHATb BOJABTMETD KJacca TOYHOCTH He HHxKe 0,2 u 00-
pasuoBbIl PE3UCTOP, COOTBETCTBYIOIMHH KJAcCy TOYHOCTH He Huxke 0,2
(Romyckaercs NPHMEHATH CAMONMIMYINUA NOTEHHHOMETP kJjacca TOY-
HocTH He Huxe (,5). Bo Bcex ciyuasx HeHCK/AWOUYEHHAA MOTPeliHOCTh
H3MepeHHs COMPOTHBJEHHA OOMOTOK IIOCTOSHHOMY TOKY P g AOAXKHA
HaxoAuThes B npepenax =1 %.

6.2. Ilns usMepenuss TeMuepaTypel Mac/ia ¥ oXJaxKAamlled cpelbi
CIeAyeT DPHMEHATH AaGopaTopHLle TEPMOMETPH ¢ I€HOH JeneHHsd
0,1°C.

Honyckaercss UpHUMeHATh CTEKJSHHHIE CIHPTOBHE W DTYTHHIE Tep-
MOMETPE, KOTOpbie HMeloT WKajau B npegenax (0-—100) °C, ueny me-
Jenus He GoJjee 1 °C, npenesisl JONYCKAeMBIX [IOTpELIHOCTEH MOKa3aHni
KOTOpHX — *1°C.

Bo Bcex cinydasix HEHCKJIOUEGHHAS NOTPEUIHOCThH H3MEPEeHHs TeMile-
paTypi 68y HOJXKHA HAXOLWTLCS B npejenax =+1°C,

I'pannnel 0THOCHTE/IBHOA HEHCK/IOUeHHOH norpemHoctd fo. . , Bo,, ,

Be,, , B npomeHtax onpeneieHust Or, Oy u Ouy, CHAEAYET PACCUHTH-
BaTh 1no ¢opmyne

348 .100
ﬁ@T xpemngoxz =z 295 ) (I l )

tae A®, - HopMHpyeMOe IpeBLILCHHE TeMNepaType HCHBITYEMOFO
sqeMenTa Tpanchopmaropa no 'OCT 11677—85;
i — yc/JoBHOe O0603HAuGHHME HCHBITYEMOTO 3JIEMEHTa TpAaHC-
¢opmartopa.

6.3. Ilpn uaMepennu TeMuepaTypsl Macha, OXJaxAaloWed cpeiH,
2JIEMEeHTOB MeTAJJOKOHCTPYKIHA NIpH NOMOIIM TepMomap KJace ToY-
HOCTH NPHMEHSIeMOTo ¢ HUMH npubopa (MHJAJHBOJbBTMETpPA WJIH NOTEH-
uomerpa) jgoJxed ObTh He Huxe 0,5, 2 ero BHyTpeHHEE CONPOTHBJIE-
HHE AOJIKHO MPEBHIIATH CONPOTHBJAEHHE TEPMONAPH HE MeHee ueM
B 200 pas.

JloBepuTebHBIC IPAHHIE HEHCKJIIOUEHHONR aGCOMOTHON IOTpelHoC-
TH H3MEpeHHss TeMmepatypu 8@r. B 3TOM cJayyae HeoBXOAHMO oORpe-
JeJdTh CAeAYIOLiUM 06pasoM:
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no naMepeHnoi npubopom tepmo-30C Ur ¢ yuerom rpanui aonyc-

KaeMmoli abco/ioTHOH norpeuiHocTH npubopa +§U, cheayer onpege-
JUTH €€ BO3MOXHEIe rpaHuus U u U no dopmynawm:

Ut =Ur +8U, v Uy =Ur, —0U;

no rpajynpoBouHOH 3aBucHMocTH U, =f (6; ) cnenyer ompene-
JHTb BO3MOXHbIE 3HAUGHHS TeMUepaTypH 67 #n ©F , cOOTBETCTBYIO-

e 3nauerusM repmMo-d4C UF n U= ;

abcoNiOTHAas HEHCKJIOYEHHAs NOrpelHOCTh H3MepeHLs TeMnepary-
pu 887 pasHa moaypasHocTi TeMmmepatyp ©F n ©F W JOMXKHA Ha-

XOAUTbCA B npejgenax -=1°C, a rpaRulb OTHOCUTEJIbHON HEHCKJIOUEH-
HON HOIPelHOCTH fe, n3mepenus Temneparypel @r Kakoro-iH6o

aneMeHTa TpaHcopMaropa cleiyeT pacCYHTHBaThL no dopmyne (11).

6.4. Ilpu ompelleseHny nNpeBLIEHHS TEMIEpPaTyphl KaKOro-lHOGO
3JeMeHTa TpaHcdopMatopa HAJ TeMMNEepaTypoH OXJadxAawled cpelm
(A8, , ABu.cp, A8y, Ay, AB,, ) OUEHKY JOBEPUTENbHHX Ipa-
RHIU HEHCKJIOYEHHOH CHCTeMAaTHUYECKOi MOTPENIHOCTH pe3ysibTaTa H3Me-
peHHH clieyeT NPOBOAHTL B NpoLeHTax B cooTBercTBHH ¢ TOCT
8.207—76:

1) nnst A8, H ABy cp ROBepHTENRHDIE IPAHULB PE3YJIbTHPYIOLIHX
noTpemnocTesl fas, H Pag, cp B ofuieM cayyae caelyeT pacCYHTH-«

BaTh NO popmyae
aﬁe‘umﬁﬁeu.cpmi l,il/ @QQM‘{‘ ﬁﬁeem +p%w +??€}[ —i_ﬁ:éy +ﬁ§f » {12)

rie Be,  — OTHOCHTE]BHAsA HEHCKJIOUEHHAs NOrpeliHOCTh ONpeeeH s
TeMIepaTypsl OXJaXKJaloUlero BO3AyXa, PACCUYATHIBATH MO

dopmyie (11), %;
Pe, ~— OTHOCHTEIbHAR HEHCKMIOUEHHAS NOTPLIIOCTb, BHOCHMas

PR KOHTPOJIE PEeXKHMA N0 NOTEPHAM, KOTOpPas NPHHUMAETCA
paBHoil Pw , %;
e, — OTHOCHTEJbHAA HEHCKMIOUEHHAS JOTPeHOCTb, BHOCHMas

OPH KOHTpPOJE DeXXMMa N0 TOKY, KoTopas IpHHUMaeTcs
paBHOR 128y , %;
B@U H ﬂef-—- OTHOCUTENBHBIE HEHCKJIHK>UEHHEIC I]OT]Z)EIIJHOCTH, BHOCHMLIS

npy KOHTPOJE peXuMa Nno HanpsKeHno, ofyCaoBIeHHbE
NOrPenIHOCTAMH H3MepeHUs HanpsXeHus u 4acTOTH, KO-
TOpBHIE NPHHHMAKOT pABHEIMH COOTBETCTBEHHO Hy H
6 ' G/G'
Ilpu pacqe{e HorpemiHOCTH no Qopmyde (12} B 3aBHCHMOCTH OF
napaMeTpa, no KOTOPOMY KOHTDOJIHDYIOT TEMJIOBOH PEXHM, caellyeT
IPHHUMATH!

=R
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Be, =Be, =Pe fxO — I[IPH KOHTPOJIE PEXKHMA IO NOTEPSM;
= = =0 — npHu oJie pexHMa Ho TOKY,

Po,, =Ba, =Pe, PH KOHTpOJE P y;

Pe,, =Po, =( —[IpH HCOIHITAHHAX CYMMapHBIMH IIOTEPSIMH 110

1. 2.3 ¥ KOHTPOJIE PEXKUMA NIO TOKY;
ﬁel ‘-=139me — NpPH KOHTpOJIe peXHMa 10 HanpaXeHUI,
2) nng A®, noBEpHTEbHEIE TPaHUUB NOTPEMIHOCTH Pas, CJCAY-
€T pacCcuuTHIBaATL M0 opMyJe

Bas = = 1,1V P+, +05 B 4B, (13)

rae Be., Beo, , Bo,  , — OTHOCHTE/JbHBIE HEHCK/IOUCHHBIE MOTPEUIHOCTH

HaMepeHHs TeMnepaTyp O s ©uic » Ooxs » KOTODHE
pPaBHH ﬁeT u onpeneastorca mo dopmyae (11),

0/ «
Bos nom— muacmexfgéag norpemuocTs, 06yc/oBNeHHAA OTKAOHE-
HHeM yacTOThl OT HOMHHAJbHOH, NPUHHMAETCH PABHOH
V2 V (B;)?+B} , %, rae B; — OTKJIOHeHHE 4acCTOTh OT
HOMHUHAJBHOH NIPH HCnMTaHHAX, Y% ;
3) maa ABysu AOBEpHUTENbHHIE IpAHHLUBI MOrPEUIHOCTH Pae , cCrie-
AyeT paccyurhiBath M0 (QopmyJe

Baogs, £ LY By ) T, e TPo0 TP, +B%l,, ’ (14)

rae Pe(ryRr,\— HEHCKJIIOUEHHAS OTHOCHTE/bHAs MOTPELIHOCTh, 06YCJIOB-

JeHHAd NOrPeliHOCTHIO ONpefeNeHHsT OTHOMICHHS coO-
MPOTHBJICHHH OOMOTKH B rOpsu€M H XOJOZHOM COCTO-
AHUAK, KOTOPast npuauMaerca pasuofi =25 %;

B e, ., OTHOCHTEI/PHA HEHCKNIOUEHHAS MOTPEUIHOCTh H3Mepe-

HHA TEMNEePaTypu O, ¢p , KOTOPas IPHHUMAETCA PaBHON
Bs . H onpeaeasercs mo popmyde (11), %;
Ber, — MOrpewiHOCTb, OOYCJOB/IEHHAS HAJIOMEHHEM NOCTOSH-

HOTO H3MCPDHUHTEABHOIQO TOK& Ha TOK HArpysKH, KOTopad
HMeeT MECTO NPH H3MepeHHsIX MEeTOAOM HAJOXEHHA, IPpU-

HHMaeTCA PaBHON V@ﬁ;n, %, rTAe P, — OTHOLeHHE

MOCTOAHHOTO H3MEPHTEJNbHOTO TOKa K TOKY HarpyskH,
ﬂ/ .
N
4) ANt AOy,- NOBEDHTEJBHHE IPAHHIB! NOTPEUIHOCTH Pae,, = clEAY-
€T PACCYHTHIBATL Mo QopMyae

ar x I’lV ﬁémar—l-_@%g +@%oxn +$29U +ﬁ%ﬂmu ’ (15 )

Bas,
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rpe ﬁe — HEHCKJIOHCHHAas OTHOCHTE/NbHAA TOIDEHIHOCTE H3MEPEHHS
Mar

TEMIEPATYPL TOBEPXHOCTH MAarHHTHOM CHCTEMEBI, KOTO-
pasi paBHa {S@T u onpejenasercs no gopmyrae (11), %.

[Ipu ucnpiTagusax no o 2.1, 2.2 ¥ npu HCABIT2ZHHAX CYXHX TPaHC-
(popmatopor coctasisiomas fe, U3 GOPMYIE HCKIOUAETCS.

Hafnennne o Gopumyiam (12-—15) nosepHTENbHBIE IPAHKILI HEHC-
KJIIOYEHHLIX CHCTEMATHUYECKHX OTHOCHTEJNBHBIX NOTPRLIHOCTE! onpenee-

HEAS AB i, ABu.cp, ABAB s, LOTKHB HAXOAUTHCH B npeienax =5 %,
a A@,; — B upeaenax =4 %.

7. TPEBOBAHHS BE3ONACHOCTH

HcnoiTanus caeayer NpoOBOANTL B COOTBETCTBHHM € TpeOOBAHHAMH
«[IpaBHa TeXHHUECKOH 3KCIAVATAIIMH 3IEKTPOYCTAHOBOK mnorpebure-
aeity 1 «Ilpasun rexHuku Ge301acHOCTH NPH 3KCIIYATAUHH SJEKTPOYC-
TAHOBOK nortpeGureneil», yreepxjaenunx ['ocanepronanzopom 21.12.84,
a TaKxKe [POU3BOJACTBEHHBIMH HHCTPYKIUHAMH, YTBePXKAEHHBIMH Ha
npennpmmu, NpOBOASIIEM HCILITAHUA,

HPHJIOKEHHE 1
Cnpasounoe

TEPMOTIAPBL, NPUMEHSAEMBIE RJIs1 H3IMEPEHNA
TEMIIEPATYPb! 3JIEMEHTOB TPAHCPOPMATOPA

Ias namepenns TemuepaTyphl IPH MCHHTaHHAX TPAHCPOPMATOPOB CJAEAYET IPH-
MeHSTh TEPMOMAPH, H3rOTOBJECHHBE H3 NAPH NPOBONOB (NMPEANOYTHTENBHO XPOMeJb-
Koneap} JjmaMerpoMm or 0,1 xo 1 mM. Kamjapd#i w3 naph NPORCAOB  3aKJIWOU2I0T B
MacaoCcTOAKYIO (N TepMOmap, HPUMEHsIeMbIX IPH HCNBITAaHHAX MACTAHBIX TpaHcdop-
Ma2TOPOB) ¥ TEPMOCTOHKYio H3oiamuio (180 °C§), a 3aTeM HX CKPYUHBAIOT C HIAroM
515 MM,

Ilpoeosa paspesaror na orpeskn TpebyeMofi mamnbl (o6saHO oT 2 jno 20 M) H
nochAe OPOBEPKY UEAOCTHOCTH Y30ASUHM MEXJY NPOBOLAMM CBapUBAIOT WM 3alak-
BAIOT OAHH H3 KOHLOB Haphbl NPOBOJOR.

Jlas onpefeseHHst 3aBHCHMOCTH MeXAY NOKasaHHAMH npubopa, NOAKINTAEMOro
K TEpMOnape, W TeMOEPATYDOH, BHIDAXEHHOH B rpaaycdX, NMOCTYNAIOT YKA3aHHEM HHU-
xKe CnocofoM,

W3 rpynnm TepMonap oamHakoso# AAHMHH ¢ ponyckoM =10 %, n3roToBAeHHHX
H3 OAHOH NapTHH APOBOJOB YKA3aHHHIM cllocofioM, BHOMpalor IBe HAH TPH. 3anas-
B2IOT WIM 3aBapyBalOT BTOPOR KoHEN RAapsHl NPOBOAOB ( paHee He 3amasHHLA), a
3aTeM OAMH H3 TPOBOAOB NEpepe’atorT M NOAYUYeHHHE OTBOAM NOAKJIOYAKOT K H3Me-
PHTENLHOMY TIPHGOPY MOOYEPENHO NPH NMOMOULH NepeKaiouaTes,

Opuy H3 cnaes NoJyueHHON TepMONAph NOMEIMAIOT B COCYR C XKHAKHM JU3NEKT-
pukoMm {HanpuMep TpauchopMarTopHoe MAacko), TEMOePATYPY KOTODOro MOAASDHKH-
Bator 0 °C, a Apyro#l — B XHAKHH AEIEKTPHK, TEMNEPaTYpPy KOTOpPOro KOHTPOJH-
PYIOT PTYTHHM TE€PMOMETDPOM ¢ Lenoll aeaenus 0,1 °C.
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HaMeHR10T TemMnepaTypy MHAKOrO AHSJAEKTPHKA B AManasone ot 0 ao 180 °C wu
gepes KaxAnle 3—5 °C zanmuceBAIOT NOKa3aHHS H3IMepHTENbHOro npubopa u TepMo-
MeTpa.

Floayuennsie pesyapraThl [PHMEHSIOT AJdsi INOCTPOEHHS rpaduueckod  3aBHCH-
MOCTH MeX/Ay NOKa3aHHAMH H3MepHTeAbHoro mpubopa H TepMoMeTpa, KOTOPYK HC-
NoJb3YIOT B JajbhefilieM AJs nepesofa moxaszasuii npubopa B rpaaycs Llembcus.

ItpamMeuvanue Tlpy nprMeHeHun TepMOIap, H3rOTOBJEHHEIX H3 YIPOBOAOB
XpoMeNb M KORNEJh, JONYCKAaeTess JJg uepepoja moxasaux#i npubopa B rpagycl
Henbcust nenons3ogate tabmune, cocranienusie no ganbsim FOCT 3044—84, u npu-
MeHATh NpHOOPH, WKada KOTOPHIX mMporpaiyupoBaH€a B Tpamycax Lleabcus ans xpo-
MeNL-KOTeJCBLIX TepMonap.

B stux caysasx cleiyer NPOBOAHTH conocrapjenne TabJIHUHLIX NaHHBIX H flo-
Ka3asui TPafyHPOBOUHOrQ nprGopa ¢ NMOKa3aHHAMH, MONYYEHHHIMH NOPH NOMOIIH
TEPMONAD, STAJOHHOrO NPpuGoPa H AaGOPATOPHOTD TEPMOMETDA.

ITPHAOXERHE 2
Peromendyemoe

HCIBITAHHSA HA HATPEB METOJAOM HENNOCPENACTBEHHORA
HATPY3KHU

1. O1oT Metoa cheayer NPHUMEHHATH NpH H3Meddiowiefics TeMneparype oxJaxia-
WLLeH Ccpelhl

2. PeryJaupoBaHjie TNOABOJHMMOIO HANPAKEHHS H HATPY3KH NPOBOIAT B COOTBET-
ergun ¢ m 2.1

3. B npouecce HCHBITAHHE NPOBOAAT H3MEPEHHH uepe3 pPaBHhe NPOMEXYTKH Bpe-
MEeHH, HO He anee yeM uepes 1 4, TOKa I, nanpsxenus U, TEMIIEPATYPhl BEPXHHX

ciaoep macaa @, , MarHMTHON cHCTeMB B,,., oxaaxjamledl cpenn 8,.; M CpeaHUX

!
TeMnepatyp o6MOTOK ©,g, , NPH HX H3MEDEHHH HAJIOXEHHBIM NOCTOSHHLIM TOKOM.

BpeMsa BLINOJHEHHS CepHH NOCNeiHMX H3MepeHufi BHOHMpaioT TaxuM o0pasoM,
9T06H OHM TIPOBOJHJIHCL B TEYEHHe NpOMEXYTKa BpeMenH (0KOJo | 1), Koria temme-
paTypa BEPXHHX CJOEB Mac/a M3Medsiiach 6ol He Gosee yem Ha 1,5 °C u 4robHl AAH-
TeNAbHOCTh HCNHTATENBHOIO PEeXHMa JO BHIIOJHEHHS MOCHEAHHX MaMeDeHHH Omua He
a(aenmue VUeTBEPEHHOrO 3HAYEHHS FMOCTOSHHON BpeMeHH Harpesa Tpaxcdopmaropa

4T).

[IpeMeuwarne Ecam n3a3Mepenue cpelHedl TeMueparyph oSMOTOK HE MOXeET
6blTh NPOBEACHO NOJ HArpyskoH, To HacTOAUIMH MeToj] HCHOABRIYIOT ANA ONpELefeHH:
NpespieHudl TeMnepaTypsl Macha, MarkHTHOR CHCTEMH H 3J€MEHTOB METaNJIOKOHCT-
PYKLUHI.

4. YcTaHOBUBUICECH TPEBHILICHHE TEMIePATYPhrl KaKoro-inGo sleMeHTa TpaHc-
dopmaTopa AB; naj Temuneparypoll oxnaxpgawuwed cpedsl ©s; pPacCYHTHBAIOT IO
dopMyse

AB;=8;—8,, (16)
rie ©; — cpeiHee apuipMeTHUECKOE IHAYCHHE TEMNEPATYPH, BHUHCNEHHOE NO DE3yb-
TaTaM H3MepeHHH B MocjexHull wac HemelTaTeNbHOTO pexnMa, °C;

€; — SKBHBAJCHTHAS TEMIeparypa OXJAAXJawiled CPeXbl, KOTOPYIO oupeaeas-
1T no dopmyae {(18).

Yc'ranognameecg apeBbilIeHHe TEMMOEpPaType KakKoro-MHOO sjeMeHra TpaHcdop-

Matopa AO; Haj TemuepaTypodl CPeJHMX CJ0€B Macsia PACCUHTHBAIOT 1O dopmyne
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(17)

rae 8, Oy cp — cpeanne apudMeTHUeCKHe TeMnePATYPH, BHUHCAEHHWE N0 pe-

3yJALTATAM H3MePeHHi B NOCAEAHUR YAC MCHHITATENBHOIO PeXnMa, °C,
5, DKBHBAJEHTHYIO TEMEEDATYpPY oxJamjanmeff CpeAnt ©s paCCIHTHBAKT NO

dopmyne

A8,=8; -8

MCcp. !

Bs~8 —8, {18)

2
rie ©, — KOHeyHas TeMNepaTypa OXJaxkAaloulefl cpelH, H3MepEHHAs B KOHLUE HC-

NHETATENBHOIC peXHMaE, °C;

8 — nonpaska Ha MOCTOAHHYIO BPeMeHH TpPaHCPOPMATOpa, KOTOpas y4YuTHBEET
3ala3ikBaHHe NO BPEeMeHH B H3MEHEHWM TeMIepaTyph Macia no OTHOUICHHI0 K H3Me-
HEHHIO TeMIIEPATYPbi OXAaXAAMOUIEH cPeasl; PaCCURTHBAIOT 10 dopMyne

S p (PH1—0)At
- T
ammﬂ-.(g T ....1) izlﬁeg g s (}9)

rae T — mocrosHHas BpeMeHH HarpeBa TpaucdopMartoba;

Af — HHTEpBAJ BpEMeHM MEXAY NOCASAYIOIMM H NPEAHAYHIMM H3MEPEHUSMH
TEMBRPATYDH ORBAVRAINREK Cpeawy,

AB,=8;—8; | — anrebpanueckas pa3HOCTb MEXAY NOCJAEAVIOLIHM K NpPeLH-

AYIIHM DesyJAbTATAMK H3MEPEHHA Temneparypl oxJaaxaaomed cpeaw, °C;

P — nopANKOBHIA HOMeD MOCJeAHEro H3IMEPeHHS;

{ ~— NOPAAKOBHHA HOMEp H3MEPEHHA, HauHHam cO BTOPOro M3MEpEHHA Ha mep-
BOM HHTepBaJe.

ITpu ¢opeupoBanun Harpesa TpancdopMartopa 33 Hauano nenurannfi  (f==0}
OPHHHMAiOT MOMERT BpeMeHH, Koraa B TpaHcopmaTope YCTAHOBNEHH TOK H YCHIOBRA
OXNaXKAEHHS, COOTBeTCTBYIOLINE 3alaHHOMY HCNMHTATE/BHOMY DEXHMY.

INPHJIO)XEHHE 2
Pexomendyemoe

UBMEPEHUA CONPOTHBAEHNS OBMOTOK
NPH HCNIBITAHUU HA HATPEB

1. HamepeHne cONpOTHBAEHHHN OGMOTOK MEeTOAOM HAaNO-
EeHHS NMOCTOHAHHOTO TOKa

1.1. MeTtoA HANOXKEHHS NOCTOAHHOTO TOK& NPUMEHAIOT NPH HCNBITAHHH HA HArpeB
(Kkak nMpH KOPOTKOM 32MHIKaHHH, TAK H NIPH Harpyske B YCJAOBHAX 3KCHAYATALHHA) TIPH
60ABIIOH NOCTOAHHOH BpeMeHp OOGMOTKH MCIHTYyeMor¢ TpancdopMaTopa H H3MEpH-
TeNbHOR WenH H IPH OTCYTCTBHH BO3MOXHOCTH Hayarh H3IMECDEHHA HEMEAJCHHO nOC-
Jie OKOHUAHHA HATpDEBa TpaHchOpMaropa.

1.2. Tlpu 3TOM MeTGje CONPOTHBJAEHHe OOMOTOK TPAHCHOPMATORA H3MEPANOT Ha
NOCTOSHHOM TOKE, HaAKNaablBaeMOM Ha NepeMeHHLH TOK HArpysKn.

IMocTogHEBIE TOK MOMKET OHTb BKAOYEH B TEUEHHE BCCrO  NEPHOAA MCNHTaHHA
HIH TOJbKO Ha BpeMs, HeoO6XoAHMOe JJs H3MepeHus. 3HAUEHKe NOCTOSNHHOTO TOKA HE
JOMKHO npeBHaTs 2 % HOMHHAALHOrO TOKa H3MepseMOH OGMOTKH.

1.3. CompoTusJiicHue OGMOTKH H3MEPSIIOT NPH NMOMOIIH LBOHHOTO MOCTA HJAH BOJbT-
METpa M AMIIEPMETpPA N0 OZHOH U3 CXeM B COOTBeTCTBHH C UepT. 3—86.
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+ TG

I — HamepgeMan obmoria, 2 — DELYRHPYCMBIR pesHCTOD;

8 — peapcrop; 4 — PHABLTY, 5 -— FaZLRAHOMeTP; 6 — KOM-

neHCRPYlownA TpanchopMarop; 7 — aEKymyaaropuas fa-
Tapes, & — ZpOccedk, § — DasgeJdTeNbEEN XOHASHCATOR

Hepr. 3

2) A3MEPEHHS NPH KOPOTKOM 6) waMeperue NPU KOPOTKOM
JAMMKAHHE ¥ Harpyake 3AMbIKAHHH

1 — puraomEh Tpancdopmatop; 2 — mamepueMad ofiMoTKa {nDepandHasn); & —

MPEDOAMIEPMETD, 4 - BERNIDUATENE, § ~ $EALTP; § — mwiynr, 7 — Suabrp,

& ~— MERARBOAETMeTp, ¥ — 2BKYMyRATOpHas Oarapes; 10 — apocceaw; 11 —
HHAYKTHBHOCTH, 12 — mamepsemas ofmorxa (BropuyHas)

Yepr, 4
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j — uwrawmui rpaEcGopmarop, 2 we IMYHT, § =~ H3-
uepaeMan oGMOTKA; 4 — HHAYKTHBHOCTD; § ~—~ pesac-
0P, © — MHUKpOaMiepMerp, 7 — KomueHcatop; & -—
agKyMyaaTopHas SaTtapes, § -— BaiRaouarvens; [0 -
MHEANHBOIBRTMETD; {1 — Apoccenn, {2 — GHABTD

Yepr. 5

1t

.

{ — pHETawclHA TpancdopMaTop; 2 ~— INYHT, § —

paMepgeMan oOMOTKa; 4 — HHIYKTHBHOCTB, § —
duabTp: 6 — MuUKpoamnmepMerp; 7 — HABTP; & -

MUAAHBONLTMETP, 9§ — aKRyMyJsatopHas OGartaped,
i1g¢ — BBIRRIORaTeNdb, !/ - OpoCCEaAl
Hepr. 6

1 4. Vameperns KOPOTKO3aMKHYTOR OBGMOTKR (NpH Harpese MeroAoM KOPOTKOro
SaMBIKAHHA) OpoBoAfAT 7O CXEMe B COOTBETCTBAH C UepT. 3 B cayuae coegpHEHHA nC-
UBTyeMol 06MOTKx B 3B€31Y C NOCTYIHOR HEATpalbio, IPH STOM conpoTHBJ/ACHUE
Mexny Toykamy Q- ABAAETCS CPENHMM CONDOTHBGHHeM TpeX @a3 OGMOTKH,

PERHOLCHBRR DAPRAISS,
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B H3MepuTenbHYylO AMarcHads MocTa uepes rpaHchopmarop 6 ¢ xoshduuuey-
TOM TpaHchopMauuyd f NOZAIOT HANpPIXKEHHe, COOTBETCTBYIOLIee HANpPSKEHHIO Ha M3-
MepsaeMolt oOMoOTKe, Ho ¢ ofbpaTHeIM 3HakoM JlOmOJHHTENABHO B 3TY IEN: BBOAAT
dnrapTp 4

[ 5 Mamepenns no cxeMaM g H 6 B COOTBEICTBHM C uepPrT 4 NPOBOLST B TOM
CJIydde, Korjla AOCTYNHH HEHATpadH y H3MepseMblX oOMOTOK H YV IHTAOWETO TpaHe-
dopmaropa (reseparopa) Ilpu nsmepeHnm onpelensior cpelHee CONPOTHBASHHE TPeX
da3s 06MOTKH, BKJKUEHHBX HAPaMJIedbHO

IlocTosnpmit TOK, HakNaAbIBAeMHH Ha HCOBITYeMBle OOMOTKH  M3MEDAIOT MpPH
NOMOIIY INYRTA 6 M MHAIUBOJLTMETPA § ¢ hHALTPOM 7

[lagenne HanpsaMeHHs HNOCTORHHOIO TOKA Ha 3THX OGMOTKAaX H3MepsiOT rafb-
BAHOMETPOM C QHABTPOM 5

BumecTo unayxktHuBHOCTEH [/ ponycKaeTcs NPHMEHATH COOTBETCTBYIOIIHE TpaHC-
QOpMATOPE HARDPAKEHHS

[IpumensemMHe B cxeMme (GHABTPH LOMKHH B MHKPOAMIIEPMETDE H MHJAAHBOJIBT-
Merpe OrpanyuyMBaTL NePEMEHHYIO COCTARAKIOUIYIO HANPSIKEHHs RO 3HAYEHHUH, He
NPEeBHIIZIOIEro TOCTOSHHY  cocraBasomyo IIpn yeraHoske myHTa B (ha30BOM
NpoBOJAE HEPBUYHON OOMOTKH 2 W NPHMEHeHHH OJHOrO TPaHchOPMATOPA HANPIKEHUS
11 MOXHC H3MEPATh CONPOTHBJACHHE OLHOH $ashH, HO NPH 3TOM YUYHTHIBATH, 4YTO LIYHT
H MHJVIHBOJBTMETP GYLYyT HAXOAMTBCH NOJ TOJNHBIM IePeMEKHBIM HanpsxXendem B
3TOM CAyuae HeoGXOAHMO INPHHATD MEpPH A58 HCKJAOUEHHS BJAHAHHA 3JEKTPHUECKO-
ro I0JM HA NOKasaHus MUIHBOJLTMerpa {Hanpumep nyrem skpasuposanus) [lpm
3TOM IIOKa3aHWS MAJJHBOJBTMETP2 OTCUMTHIBAI0T NPH NOMOIM ONTHUYECKHX CDEACTE
¢ paccrosHus, APELYCMOTPeHHoro tpefopauuaMu 6e30NacHOCTH

Cpeannee conporuBnienue (R) tpex $az nepsuuHoll o©6MOTKE 2 PACCYHTHIBANOT

(ang cxemul a) no GopMyae

3R’ a
R MR 20)

TAE { — TOK HaMepdeMHR MULKPOAMIEPMETPOM 3,
R’ — cymmMmapHoe conporuBAeHHe Guabrpa §, Apoccens 10 w MnKpoaMmepMerpa &,
Ra — conpoTHBJeHHe UHAYKTHBHOCcTER [1;
{ — nocTOAHELIH TOK, HAKJIAALIBAEMUE HA MePBHYHYI0 OOMOTKY 2
CpenHee comporuBacuue (R;) Tpex $a3 BTOPHYHON OGMOTKM /2 pacCyMTHIBAIOT
(nas cxeMH 6) no dopmyae

StR”
R‘Zz I ’ (21)

rae R” — cyMmaproe conportuBicHHe GBJAbTPa §, Apoccens 10 1 MUKpOAMUEPMET-
pa 3

16 Usmepennst no cxeme B COOTBETCTBHH C YEPT 5 NPOBOAAT B PEXHME KODOT-
KOrQ 3aMbIKaHHA H HArpyskKm B TOM CJyyae, Korjga O6MOTKH HCIOEITYeMOro TpaHchop-
MaTopa COEHUHEHH B TPEYrONbHMK MAM B 3Be3fly 6e3 BuiBeleHHOR HeHATpasan

Ecan y nyrawmero rpaschopmaropa (reHeparopa) Her pHBefeHHOR Hefirpanu,
TO HCIOJAB3YIOT APYryio dasy cxeMmbl, 3a3¢MJHB ee yepe3 JZOCTATOUHYIO HHIVKTHB-
HOCTD

flocroanuuit ToK nonaor uepes ofHy 43 ¢az [lpu H3MepeHHH HOCTOAHHOrO Ha-
NpsKEHNA MeXAY BHBoAoM A u BmBodaMH B ® C pesucropu § B dasax B u C
JOMKHE ob6ecneunsark HauMeHbllee DACXOXKACHHE MeXAY CYMMAapHEIME  CONpO-
rusnerusaMy B dasax B g C — uHAYKTHBHOCTD 4 IUIIOC pesucTop § cooTBercTBymOMied
haan ,
Cpeanee conporupacaue (R, )} nByx $as A u B paccuntwBaior no gopmyie

|~

Ry= —7{(2R, +Rg), (22)

63



C. 29 IroCT 3484.2—88

rae [ -— TOK, H3MEPERHLH MHKPOAMIEPMETPOM;

! — moctogHHEBA TOK, HAKNAAWBaeMbA Ha dasn A u B;

R , — cymMapHOe CONPOTHB/eHHE HBLYKTHBROCTH 4, PE3HCTOPA & W MHKpOaMnep-
MeTpa B dhaze A;
R g — cyMMapHOe CONpOTHBJEHHE HHAYKTHBHOCTH 4 # pesucropa § B dase B.

Lilynr 2 ponien GuTh paccyutad Ha pabouuft ToK o6Morkd 3. OcraibHHe yeisio-
BHS H3MEPEHHH JAOJXKHBI COOTBETCTBOBATHL M. 1.5,

1.7. Usmepenus no cxeMe s COOTBETCTBHH ¢ uepT. 6 NPOBOJAT B peXuMe KODOT-
KOro 2aMbika4ud ¥ HArPy3KW NDH OTCYTCTBUH BLIBOAZ HefiTpann y HenHryemoft ob-
MOTKHA H nmHTaiomerg tpanchopmaropa (remeparopa) B TOM CAyuae, ecad AONYCTHMO
3asemJ/ieHHe OLHOro u3 (Pa3HuxX npoBofob. Kamepense npoBoAAT Ad% 0OGMOTOK 3,
COeHHEHHHX KaK B 3B€3]Y, TaAK ¥ B TPEYrONbHEK.

ITpn uamepennH CONpoTHBJEHHN OGMOTOK, COEJHHEHHHX B 3Be3AY, ONPeAeasioT

F 4
shavenne conpotupaedns (R, ) $a3 A n B, xoTopoe pacCunTHBanT 10 opmyie

~ R
Ry= T (23)

rae [ — TOK, H3MeDeHHBIH MHKPOAMIEPMEeTPOM;
[ — NOCTOAHHHE TOK, HAKJALHBASMERA Ha ¢ase A u B;

R — cymMMapHOe CONPOTHRIGHHE HEAYKTHBHOCTH 4, duabrtpa § W Mukpoammep-
Mmerpa 6.

1.8. Has ymenblleHus BAHSHHA TEpMOdJeKTpHYecKoro adderra 8 KOHTAKTAX
IWIYHTOB H NEepPeXoIHHX INPOUecCOoB B TpaHChopMaTopaX Ha TOYHOCThH H3IMEDEeHHSH
CONPOTHBJCHHSA pexomeﬁnye?cs{ PHAHMATD CACAYIOIMIHE MEPH,

1) ymenpmats Harpes myHroB {nyrem BHGOpPa COOTBETCTBYIOULErO CEYEHHA NPO-
BOAHHKOB LIYHTA W OXJAaXKICHHA);

2) BHHOCHTH M3 30HBI HarpeBa KOHTAKTH WYHTA, €CAH OHH H3 Da3HOPOAHHX Me-
TAJJI0B;

3) yBesHUMBATL MOCTOSHAYIO BPeMeHH (PHALTPOB HM3MEDPUTENBHHX nprGOpPOB, cTa-
OHAH3NPOBATDL PEKHM HAarpeea.

2 Onpegenenne cpeniHel TeMneparypo oOGMOTOK Hemno-
CPEeBCTBEHHO NOCJHAE OTKAKWYEHHH

2.1. Tlo oKOHUAHHM HCHBLITZHHA Ha HArpeB TpanchoOpMAaTOp OTKNIOUAT OT HCTOU-
HHKA Toka. B TpancdopmaTopax ¢ HCKYCCTBCHHBIM OXJaXIeHHEeM OJIHOBPEMEHHO OT-
KMIOYAIT BEHTHJAATOPH HAH NpeKpaulanoT UHPKyaAumio Bojbl. Lupkynauwio Macaa
(8 TOM vHCcJae HanpapJeHHOE JABHKCHHE Mac/a) COXPaHAKT HA Bech NMepHOJ NpoBeje-
HHs w3Mepenn#i. Beneg 32 orxnmovenneM tpaHcdopMaTOpa  U3MepAOT  CONMPOTHBJE.
HHe OOMOTKM 1O HCTLUYSHHM BPEMEHH, AOCTATOUMHOrO IS HCYS3IHOBEHUA NEPEXOLHOTO

npouecca B IENU HAMEPHTeNBHOrO TokKd, Famepenus NOBTODSIOT Hepe3 NPOMEXYT-
Ki BpeMeHH AJanTeanHocthio 3060 ¢,

[Monpaeky Ha npeBbilleHHe TEMIEPATYPH, OGYCJHOBJCHHOR HIMEHEHHEM CONPO-
THBJICHHA OOMOTKH 32 BpeMsi OT MOMEHTA OTKJIOUEHHS OT HCTOYHHKZ NHTAHHS A0 MO-
MeHTa Havafda H3MepeHufi, BHOCAT METOXAMH SKCTPANOAAHHM KDHBHX HIMCHCHHA
CONPOTHRJICHHA BO BPEMEHH ¢ MpHMeHeHHeM noJyaorapudMHueckod mKaan (nepeHf
METOA) ¥ C NPUMeHeHHeM JHuHelHoA WKaau (BTopofi MeTon).

2.1.1. TTo nepBoMy METOAY H3MEpeHHS CONPOTHBIAEHHA Ry, Ry Rs; w T. A. nosroO-
PAIOT uepes NPOMEeXYTKH BPeMEHH 1y, fy, f3 H T. A. JAJHTeNbHOCTHIO 30—60 ¢ 10
10-~12-fi MunyTH, 3aTem cnycrs eme 10—I15 MuH AONOJIHUTENALHO HIMEPAOT COMPO-
THBJIeHHe OOMOTKE Ry (nocaeaunf otcder).

Ha ocu afcuuce B COOTBETCTBHM C 4epT. 7 OTK/JIAJHBAIOT OTPE3KH Bpemedd fi,
tyu 1. g RO 10-—12-ft MUHYTH, CUHT2% OT MOMeHTZ OTK/JIOUEHHSA, a Ha OCH opAuHAT
(8 KpynHoM JuHefiHOM Macuirabe) — Jorapu¢Mpl COOTBETCTBYIOUIHX HM DasHOCTeR

Ri—R,, Ro—R, v 1. 4. uin (n sorapubmuueckom MaciitTaGe) — COOTBETCTBYIOILUE
#aM pasHocT! Ri—R,, Ro—Ry u T. 4.
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[Tpa sToM Gepyr Taxkoe 3HadeHue COUDOTHBACHHA Rp, IIPH  KOTOpOM JMHHSH,
COSANHSIOM AN TOYKH MCIBITAHHS, ABNSETCH npaxkTHueckd npsmoii, Jns sroro ponye«
Kaercd R, UPHHMMATH PaBHHM CONDOTHBJEHHIO OGMOTKH Ry 1O BTOPOMY METOLY,
KOTOpOe COOTBETCTBYeT MOMEHTY OXJAaxK/EHHS, KOrAa CPeAHHE TeMIepaType obMor-
KW o MACna CPaBHHBAIOTCA.

Hepes HaneceHHHle TOUYKHM TPDOBOASAT NPAMYIO, ROTODAs, OYAYYH INPOAGJINKEHA,
OTCeYeT HA OCH OPAHHAT OTPE3OK, paBHHA JorapudmMy pasuoctd Ry—Rp, rie Ry —
CONMPOTHBJcHHE 0OMOTKH B MOMEHT OTKJIOUEHHS,

Ecan HecKoJbKo RavaydbHBIX TOYRK OKAXKETesd BHE NPAMOI, TO NPH DOCTPOEHHH
#X HE YUHTHIBAIOT,

Honyckaercss NpuMeHsTb aHAJAMTHUCCKHH MeTOL OnpedesieHHA 3Ha4YeHHT R,
COOTBETCTBYIOUHA H3/JI0KEHHOMY BHIHE rpaduIeckoMy METORY.

2.1.2. Tlo BTOpOMY MeTORY oOmnpeneiaeHud HCTHHHOIO 3HAYEHHA CONDOTHUBJICHHR
OGMOTKH B ToOpAYeM COCTOANHK B MOMEHT OTK/JIOUEHHS HATDY3KH H3MEDEHHS CONPO«
THBNCHH{ NPOBOAAT yeped PaBHbIe NPOMEXKYTKH BPeMeHH HenpepuisHo 10 27—30 Mun.
DRCeTPaNoJAUHIO BPEMEHHOR 3aBHCHMOCTH CONPOTHRASHAST OOMOTKH K MOMEHTY OT-
KMOYeHHs [POBOJAT B COOTBETCTBHH ¢ 9eDT, 8, A2 msMeHeHus conporTusienusa AR,
ARy, ARs onpejensiorcst yepes paBHBIE IPOMEXKYTKH BpeMeHH Af,

YMenbllleHus conpoTABachHna AR, ARj; AR; u T. 4., COOTBETCTBYIOIIHE OJHHA-
KOBHM HMHTEDBA/NaM BpPEMEHH, OTKNAJHBAIOT BAEBO OT OCH OPAHHAT H NPOBORAT NPR«
My JI, Coenuunp Touky Ri ¢ Toukof JI|, Ompenensiior yroa &, H NOx yrjioM o H3
Touky Jlp NpoBOAAT NPAMYIO o nepeceueHus ¢ ocblo opAnHar. [lonyuenuas Touka

i
Ry pser conporTuBJeHHe OOMOTKH B MOMERT OTKJWYEHHS, 4 T0UKA Ry JaeT compo«

THBJICHHE OOMOTKH, COOTBETCTBYIOUIEe cpejHell TeMnepaType Macia BOJH3R OGMOTKH
8 MOMEHT £e OTKJIOUeHHA.

2.1.3. Cpeautoro remneparypy o6MOTKH Oo6y B MOMEHT, HENOCPEACTBEHHC NDEeA-
MIeCTBYIOLIMA OTK/MIOYEHHIO HATPY3KH, PacCYHTHIBAIOT Mo fopMyne

R
Botu=pg, (T+81) T, (24)

ri¢ Ry u O — COOTRETCTBEHHO CONPOTHBJCHWE OOMOTKH H ee CPeflHAA TEMIepary-

pa, uamepeHupe no n. 3.6 B «XOJOAHOM COCTOSHHH®» TpaHCchopMa-
TOPE;

3 3ax. 2327 65
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Ro == CONpoTHBAcHHE OOMOTKH B MOMERT OTKAIOUCHWS Harpysk# ro n. 2.1.1
UaH 2.1.2 nacToAllero NpHACKeEHNS;
T — xospduauuent, pasuwfi 235°C ana mennm » 225°C nas a;ioMuBRg.

[onpont Gaenue, Urt

. -
fpupe wenie Bpemsa, MuH
conpomubinenu s, G

Yepr. 8

2.1.4, TlpeBumenne cpefneil TeMnepaTypH OOMOTKH HAL TEMABEPATYPCH O3J2X-
nawomedt cpeasl AO g6, ONPENLNSIOT B COOTBETCTBUM C DPa3a. b.

2.2, Jing MachasgHx TpaHcHOPMATOPOB € YAENBHBIMM TNOTEPAMH B 06MOTKe M3
MeAHOro npoBofa ue GoJsiee 66 Br/xr, 2 B 06MOTKe H3 aMIOMAHHEBOrO NPOBOZA HE
Gosee 20 Br/xr jponmyckaercs no COTJacoBaHHIO HSTOTOBATENA C HOTpeOHTENEM nNpRH-
MeHSITb MEeTCH NONPABOYHHX KO3PhuuIneHTOB.

Hsmepsior conpotus/iende OOMOTKE Cpady nocie OTKMAIOYEHHS H PAacCUATHRRIOT
TEMIEPaTypy OOMOTKH 8,68 HO DOpMyTE

R
- i-e—j:(me,)-mw, (25)

rae Ry — COUpoTHBAEHHe OOGMOTKH, H3MEpeHHoe 4epes BpeMA He GoJaee 4 MHR nocle
OTKJAIOYCHUS HAIPY3kHy;
AB==P.f;
P — pacuernne yaelpHHe noTeps B obMorke, Br/Er;
B — xosbPuumeHT, 3aBUCAUIMA OT BpeMeHH {f, NpOWeAWEro 0T MOMenT2
OTRAIOYEHHS HArpysK¥ A0 MOMEHTA M3MEPEHHA CONpOTHBACHEA R
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Kos¢ppuunenr B Bubupator B coorgercragy ¢ taba [

Tadauama 1
B
Bpems, MuH
ona mMenu HNE 3 JJIOMEHNA
1,0 0,09 0,032
1,5 0,12 0,045
2,0 0,15 0,065
3,0 0,20 0,091
40 0,23 0,113

2.3. IMpr uenuitanuax TpanchopMaTopos ¢ 6oJbuION NOCTOSHHOH BpeMern yc-
TAHOBJCHHA TOKA B H3IMEPHTENLHOR Lem B cooTBercTBHR ¢ I 3.6.6 B pesyapTaTl u3-
MepeHRR CJeflyer BHOCHTb MOUPABKY.

{Tonmpapky BHOCAT CASAYIOMHUM GODA3OM:

[Tpu H3MEpeHHUH CONPOTHBJCHHS oOMOTKM B <¢XonoaHOM®» COCTOAHHH OTMEHAIKT
8peMA OT MOMEHTA 3aMLIKANKS H3MEPUTENLHOH lenu Ao MOMEHTa CHATHA NOKasaHmi
¢ npubopoe ;. VinTepBanW BpEMEHH MEKAY NOCJAEAOBATE/bHBMH H3IMEDEHHANMA Dpe-
KOMEHAYeTCst BHOUpaTh IPHMEPHO OJMHAKOBHWMH W pasibMu 30—60 c, 3ateM Ha-
XOAST PA3ROCTH MeXAy R; (KaMAmM N3 usMepeHHHXx cONpoTHeiennfi) n daxruye-
CKUM CONpoTHBACHHeM R’, U3MEPeHHHM, KOrja 3HaueHue TOKa B H3MepurTeSbHOR IE-
fiH cqmTalor  yeranopmslinMcd., Ha ocHoBaHuw  nosyueHHBIX  Pe3y/bTaroB {pas-
gHocrefl CONPOTHBAGHHH, UNOJAYUEHHBIX MDH CHATHH OTCYeTOB B Da3JIHUHLIE MOMEHTH
BPEMEHH) CTPOAT rpadHIecKyio 3aBHCAMOCTb B COOTBETCTBHH € 4epT. 9,

-

/ !

am

R.-R

Pasnocmy conpomubng-
HULG )

R B
o bk & h & & & Bpems

Hepr. 9

B m3Mepennple 3HAYeHHA CONPOTHBJCHHA TOf e OOMOTKH B «ropayeM? COCTOA-
HHY BHOCHT HONPABKY, HCIOJb3YS NOJAYYEHHYIO IpaduyeckYI0 3aBHCHMOCTD.

Buecenue nonpaBoK BO3MOXKHO, €C/IH Bce H3MepDEHHN B «TOPAYEM» H «XOJOZHOM»
cocz-oymaag NPOBOJAMANCH 110 OAHOR M TO# JXe cxeme B COOTBETCTBHH C TpeboBanus-
My n. 3.6.5.

2.4, Ilpu onpexeacHuy CperHed TeMnueparypsl OOMOTOK HENOCPEACTBEHHO HOCHe
OTK/AUEHHS ¢ 1eAbl0 YMEHbIIeHHs BPEMEHM YCTAHOBJeHYA TOKa MOCJAel0BATENbHO
¢ OGMOTKOR BrJoualor A06aBouHblll pe3nHcTop. CONPOTHABACHHE PE3HCTOPA AOMKHO
6uTh HOCTATOUHO CTAOHABHBIM M fPAKTHUECKH He JNOo/KHO H3MEHATHCA MNPH INPOTE-
KaHHH 110 HeMy TOKa. Honyckaerca g Kavecrpe p006aBogyHOTO PE3HCTOPA NPHMEHATH
JAMIH HAKaJAMBAHAA, eCJAH ONHITHHM NYTEM JoKa3zaHa cTAGHIBHOCTE MX CONPOTHUBJIE-
HUA B YCTAHOBHBUIEMCH TEIJIOBOM pexHMe, a BpeMs, B TCUCHHE KOTOPOro TeMmnepa-
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Typa HHTH HAKAJHBAHMA LPHHHMAEeT YCTaHOBHBUIcecs 3HAUCHHE, He AO/XKHEC NpEBH-
watb 3—5 ¢. onyckaerca XpaTKoBpeMeHHO IIYHTHPOBATb DE3UCTOP, DOK2 TOK He
Aocrurner 0,2—0,9 yeranoBuBmIerocy.

Haiipaxenne Ba 32M¥MaX HCTOUHHKOB MOCTOSHHOrQ TOKE, NPHMEHAEMWX NpR
STHX H3MEPEHHAX, B NpoUecce H3Mepenuil JOMKHO ocTaBAThCHA CTabunbHuM, Jlns obec-
AEYEHHS 9TOr0 YCAOBHS JOJMKHH NPHMEHATBHCS AKKyMYJIATOPHble Gatapen Goabioh
emroctH. Jlonvekaercs HPUMEHSTL B KayecTBe MCTOUHYKA MUTAHHA BHIOPAMHTENALHOE
yCTpoficTBO ¢ nyJbCained HanpsKeHusa Ha sHxoAe ne 6Gofiee 1 %.

C uenplo  YMeHbILEHBS BPEMEHH YCTAHOBJEHHs TOKA B H3MEDHTEbHOH nenn
ODHUMEHSIOT TaKXe CXeMH, OrpPaHuuUMBalOliMe HAMATHRYMBAHHE MarHHTHOH CHCTEMH
3a cyer NPOTHBOBKJIOUEHHs NOCTOSHAOTG TOKA B yacTdX HCMHITYeMoH OGMOTKM npm
H3MepeHus ee conportueaeHns, Hanpumep, npu u3smeperHAX, BHINOJHAEMMX HAa MHO-
rounapaanenbHux  06MOTKEX, uTo0b ob6ecneyntsh NpOoTHBOBKANYEHHE, CANH H3 Npo-
BOJOE OTCOCLHHAIOT OT OTBCGAA M NOAKANYAIOT K ITOMY HE OTBCAY TipH TIOMOIIH
PasbeAHRATENA. [IpH HW3MepeHHH CONPOTHBAEHHA YKa38HHHA NPOBOA BRIKTAETCH
NOCJAENOBATENBHO C OCTaNbHOA 4acThlo OGMOTKH, CONMPOTHBJIEHHE KOTOPOH H3Meps-
€TCs, JAJI 3TOT0 HEoOXOAMMO PA3CMKHYThL paskeiuHuretb. [LAs BHBO#A oTCOEAH-
HAEMOr0 HPOBOAA H3 0axa TparcdopMaTepa Ha BpeMs HCIHTAHHH YCTEZUaBIEBAIOT
AONOJHATENBHEH BBOX.

NIPHJIOCKEHHE 4
Pexomendyesce

HCIBITAHHS HA HATPEB TPAHCOOPMATOPOB
C MPUHYAUTEJILHOM UHPKYNSIHHERA MACJIA
BE3 COBCTBEHHOY CHCTEMBI OXJJAXKJAEHHUSA

Ilo xapakTepucTHKe OAHOrO OXJaAuTela (38BHCAMOCTh TEMJIOBOLC NOTOKZ @ or
PA3HOCTH TEMMepatyp Macia Ra BXOJe B OXJafureqp H OXJaXjaiomlelf cpein
A =0, —0Oxa ), IX UHCAY B CHCTEME OXJaxieHus Tpaucdopmaropa u CyMMap-
HEM nNOTepaM PK@p + Py ONpeieasiOT NpepHIlIeHHe TeMAEPATYPH! Macaa na EXOAe

B CHCTEMY OXNAaxJAeHHs Hal TeMuepatypoll oxaaxaamomded cpean. Hafizeunoe zna-
geHne AQ,, g9BafeTCH KOHEUHBIM NpeBHilleHHes TeMIepaTyPhl BEPXHHX CJACER Macna
B TPaHChOpMaTope HaA TeMOepaTypoll oXnaxaaloume cpedbl

3areM ONpelSafAlOT PA3HOCTL TEMIEPATYp Macja Ha BXOJAe H BHIXOIE k3 CXJa-
zarens AQ no gopuyne

AB = V_gLC- (26}

rie @ — Tenaosofi NOTOK oxJaaautess, Br;
V = Nnpou3BOoAHTEILHOCTD HACOCOB, M3/C;

p, C — COOTBETCTBEHHO NJOTHOCTR M yAeAbHas TenjOEMKOCTH Macja, ONpeRcanc-
MBEl¢ B 33aBHCHMOCTH OT CpeiHelt TeMmeparypu Macja B OXJalHTeae B CO-
OTBETCTBHE ¢ Taba. 2.

Ana npoMexyTOUHHIX TEMIEPATYp Macaa 3uayeHHA TJIOTHOCTH H YAEALHORA
TENJIOEMKQCTH ONPeeaioT AHHERHLM HHTEPNOAHDPOBAHKREM.
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Tabnuna 2

Temneparypa macna, °C Nrornocrs Macaa, Kirfmd ynmwaéar:r:;ﬂ?s‘émc'rb'
40 873,1 1807
50 866,7 1868
60 860,3 1928
70 854,0 1988
80 847,6 2048
90 8413 2109

TeMmnepatypy Macna, KOTODYW CcAefyer NOAIEPXHBATh HA BXOLe B Tpancdop-
MaTop NPH CONpefeNcHHH TNPEBLIEHHS CpeiHelt TeMnepatypsl 06MOTOK W 3NEMeH-
TOB MerajnoxoHcrpykunft (6y), paccuutniBaiT o GopMyne

8,=A8,,—AB+8,.,, (27)

rie A8y — KOHEUHO® NPEBBIHICHME TEMOEDATYPH BEPXHHX CJIOEB Macha B TpaHthop-
Matope, HafileRHOe pacyeTHRIM nyreM, °C;

A® — paspocCTh TEMIEpATYp MACTa Ha BXOAE ¥ BHXOAE M3 oxhanurens, °C,

Boxs — MaKCHMANRHAN  TeMueparypa  oxaaxzaammed  cpeam no [OCT
15150—69 B 3aBHCHMOCTH OT KJAHM&THYECKOTO HCIOJHEHHS HCIOBITYeMoro Tparcdop-
Maropa, °C.

IMpu npoBefeHAH KCONTARHA COCAHHAKT OXJAAMHTENbHYIO YCTAaHOBKY ¢ HCIHTH-
BA€MHEM TPaHCHOPMATOPOM B COOTBETCTBHE C uepr. 10.

[1pu noMomim kamepHHX H3MepHTeAbHHX auadparm no I'CCT 26969—86 name-
PAIOT M YCTAHaBJANBAKT PACXOA Macaa, NOCTYNAKIIErc H3 OXAAAWTEJbHOH YCTAHOBKH
B TPAHCHOPMATOD, TAKOH XKe, Kak H npu palote COOGCTBEHHOA CHCTEMBl OXJAAXKIeHHA
rpavchopMaropa. Ecaua TruApaBaHueCcKOe CONPOTHBACHHE TPYGONDPOBOAOB MExXAY
CMECHTEJLHEM TCINOOOMEHHHKOM H GaxoM TpaHcdopMaTOpa NPHMEPHO COOTBETCTBY-
€T THAPABJHYCCKOMY CONPOTHBJEHHIO TPYGONPOBOAOR MEXAY COGCTBeHHOH OXAafH-
TeAbHOH yeTaHOBKOA u OaxoM tpancdopmaTopa, TO pacxod MachAa MOXKHO CYMTAThL
PaBHEIM, €CAH PaBHO YHCJAO HAECOCOB ORHHAKOBOA NPOM3BORHTENALHOCTH B 3TOM KOH-
Type NPH HCOHTAHHAX B B coBCTBeHHOH cucTeMe OxsaxjeHus TpaHchopMaropa.

B onslTax KOPOTKOTO 3&MBIKQHHA, HPOBOJAAMBIX B COOTBETCTBHM C pash. 1, pery-
mipyior paGory remnoGOMeHHKKOB Tak, urofn B Ipouecce ONBITOB  TEMIEPaTypa
Macaa, nocTynapmero B rpaHchopmartop (TemnepaTypa Macja B CMECHTEABHOM Tei
JOOGMEHHHKEe), OCTABAAACh MNOCTOSIHHOH M paBHO# Q.

Aonyckaercs YCKOPST: TPOHECe MCIHTAHHA NYTeM DPexpallleHHs IRPKYASHHA
OXJaXJalouied cpelbl B YACTH RAK BCEX TENNOOOMEHHHKAX, NMOKa TeMmeparypa Mac-
JIa B CMECHTeJbHOM TenJocOMenHuKe HE AoCTHrHer sHademusa Ha 5—10°C nume ava-
YeHHs, paccydatTanygoro no dopmyne (27).

B ycraHoBuBIIEXCH TEMJIOBRIX PEXHMAX ONPEAsAsilOT IPEBLIIISHHA CPEAHUX TEM-
nepatyp oOMOTOK Haj cpenHed TeMmmeparypofi Machaa, pacCYHTHBASMOR B COOTBET-
CTBHE ¢ 0. 3.4, ¥ TEMIEpaTyP SJEMEHTOB METAANOKOHCTPYRUHE Haj TeMnepaTypoh
Macaa B6aH3N HHX, H3MePAeMOR B COOTBeTCTBHH ¢ 1., 3.5.4.

AHANOTHYHO RPOBOAST HMCHHTAHMS Ka Harpes TtpancdoOpMaTOpOB ¢ Hanpapien-
HHIM ABHXKEHHEM Macya, AONOJMHATENbHO YCTAHABAWBAS PACXOA MACHd H3 NPOMEXY-
TOYHOTO (CMECHTENIBHOr0) TelJCOOMEHHUKE K O0MOTKaM.
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NpunynnnanpHas cXEMa YCTAHOBKH Ans HCOwTanul TpancopmaTopos
L NPUHYAHTEABHON LHMPKyaAsimeli macaa Ge3 COGCTBEHHOW CHCTEMDbl OXJAMACHHA

HoAnexmop Hagpemoeo Macaq

! 2
7enqoel - Tenapob-
Arod SHEUN Bxod BHH K
| — —~ ‘!
Aswad ' Bsived *

pxaaxBaued Cpheist| OxaaRgaowel cpeds
Konsewmop oxnamdesnoee Macna

i i

CMELUMENEHEI
IMEIADOGMEHIU K

¥ 4
é %%#

HenvimpBaembli
IMPaHC@apMamog

{, 2 — BacOoCHl ACOBITaTeAbHOR CHCTEMB oxdamperus; 3, 4 —
gacocsl, ofecmedHBaOmIMe HUPKYNAUHIO Macaa, &, 6 — HIMepH-
TeAsHble nuadparMu

Yepr. 10
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HPHAOMXEHHE 5
Cnpasounoe

HCNIBITAHHS HA HATPEB MACGJISHBIX TPAHCOOPMATOPOB
C HOMHHAJNBHOH YACTOTOH 60 I'll OT HCTOYHHKA
C YACTOTOMN 50 T

MeTon npUMEHHIOT B TOM CJAy4uae, echy A0G4aBOUHME JIOTEPH B 3JIEMEHTAaX Me-
TA/VIOKOHCTPYKIHA  TPaHCcHOPMATOPOB COCTABASIOT He bGosee 30 % noreps  Kopot-
KOro 3aMHKaHHA COCTBETCTBYIOM e Mapu 06MOTOK.

Jaa npopelieHHa MCIOHTAHME Ha HAarpeB H3MEpHIOT npH HOMHHAJbHOH 4aCTOTE
TpaHchoOpMaTOpa NOTEPH B ONLITE KOPOTKOTO 3aMBIKAHMS, KOTOPHE NEPeCYHTHBAIOT
K HOMHHAJBHOMY TOKY ¥ pacueTHoli TeMmepaType (Pxep }, 7 TOTEPH B ORBBITE XOJOC-

TOTO X0AAa NpH HOMHHajApHOM Hanpsuxenun (Pg). HaMepemun nposomst no TOCT
3484.1—88.

Ipy HCNRTAHUAX  JONYCKAETCS NPHMEHSTH H3MEPHTEJbHEE TPaHCHOPMATODH
TOKa H HaDpsMeHus, IpeRHaszHaveHpwie jias palorel npy uwacrore 50 T'm, yunrnpas
opH ReoOXOJMMOCTH HX YIJOBHE MOTPEUTHOCTH, OmNpejeNenHble MpH vactore 50 [n.

YcraHoBHBIUEEC TpPEBHIEHHE TEMIepaTyPhl Mac/a ONpeAeNfioT B OnbiTe KO-
POTKOro 3aMuKauuMa npu gacrore B0 I'w, peryanpys HanpsKeHue Tak, urobwl B 00-
MOTK4X YCTAHOBHJCH TOK, NPH KOTOPOM IoTepm OHAR Gul PABHE Pu-{'PKep‘ Hemp-

TAHHA TPOJOJNKAIOT A0 JOCTHXEHH YCTAHOBHBLIEIOCA NPEBHUIEHHAa TEMIEPaTypbi
BEPXHHX CJOEB MacJa.

3areM Ppery/JaHPYIOT HaIpsKeHHe TAK, uTOOHM B 06MOTKAaxX YCTAHOBHJACA TOK
I==1,095 Iyom, A€ ]poy— HOMMHAJLHEH TOK muTaeMOR 06MOTKH TpaHcdopMatopa npu
HOMHHAJAbHOK wacrtore, IlpH 3TOM TOKe OIpeAeAsIOT YCTAHOBHBUIHECA NPeBHILIEHHA
TEMUEPATYPH NOBEPXHOCTEN 3NEMEHTOB METAOROHCTPYRuuM #3 depPOMATHHTHHX Ma-
TEPHAJIOB HAJL TeMnuepaTypol Machaa.

YeraHoBuBIleecs TPeBHIUEHHe TEMOepPaTypH TNOBEpXHOCTEN 371EMEHTOB METak-
JIOKOHCTPYKIHA M3 MAJTOMATHHTHHX MaTepHanoB (OTHOCHTeNbHAas MArHATHAA NPOHH-
HaeMocTh GAH3KA K eRuuuile) onpenensior npa toke [=1,2 [uoy .

YcraHoBHBIICECS HpeBHIIEHWE CPEAHER TeMmepaTypw OOGMOTOK Haj cpexmed
TeMneparypolt Macna onpenensior, YCTAHOBHE ToK J, p aMmepax, DacCURTHBREMHIR

no tgopMyae
[ on ]/ PoertPus (28)
Pocnt+-173 v’y

rA€ Poen B Ppo6 — DACYeTHHe OCHOBHEE B J06aBouBWe norepu B ob6MoTHe, npe-
BHIIEHHE TEMIEPATYpPLl KOTOPOH oTpeAeaseTcs B JaHHOM onbite, BT,
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Tpynna E69

HWimenenne N 1 TOCT 3484,.2—88 Tpancdopmatopik cuaosbie. Mennranua na narpes

¥raepxaeno u Beepeno s Aehcrsne IocraHosirenuem Komurera CTaHRADTH3AUMA W
merpoaorud CCCP or 27.12.91 Na 2147

HJara speaenns 01.07.92

Ha obnoxke g nepsofi CTpapdie cTagiAapra HCKMoyuTe obesnaveune: (CT COB
5019--86).

Beozuras uacrs. [Hocaeguuft a03an HCKAOUHTD,

[Tyt 1.2, Ilepsuit ad3ay, HMckaouuTth cfioBa: «H MOBEPXHOCTH MAar#uTHOR CHC-
TeMbIy;

JonoAHATL abzaueM (nocae nepBoro): «HeofxoauMocTe HSMeDEHHS TPEBHIUICHHS
TeMIepaTypu NOBEDXHOCTH MArHMTHOR CHCTEMH, MeCTa YCTAROBKH TepMONap H AaTYH-
KOB J/i5 H3MepeHuii onpeneaser paspafoTuuk TpaHchopMaTopas,

[lysxr 1.6. Bropofi atzan mocae cioB «xe MeHee 90 Y%» AONONHUTL CHOBAMH: <H
te Goaee 110 %>,

[Tyukr 3.3.2. Bropo#i a6szan, Hckmoyuts ¢j0Ba: «a Takixe Ans TpaHC)OPMATODPOB
¢ cucteMaMy oxaaxdends M g [l co cBeMHBIMH pagHaTOpaME»;

LONOMHRTL cioBaMu; «Jonyckaeress TakuM Ke ofpasoM H3IMepaTh TeMIeparypy

mMacsaa B TpaHcopMaTopax ¢ CHcTeMaMu oxnaaxienus M n I co cheMHBIMH pajna-
TODAMH?,

(I podorsente cm. ¢. 130}




(ITpodosncerye WIMEHERUA & T'OCT 3454.288)

Myskr 3.4.1. Bropok absan, Hckmounts ciiopd: €ECTECTBEHHOR H», «~0TOPH®
cnosamu: «Jonycraercd

BMEI0T CheMHHe OXnaAHTGNH (PaiHartophl)»; momo/lHHETh
TaKHM ke 06pasoM ONPEAE/AT DasHOCTs TemneparyP B Tpancdopmaropax ¢ ecrect-
JHYNUTETbHOR UHPKyaAuKed oF-

BeHHON UMpKYJAsuueRr Macaa H eCTeCTBeHHOR n mp
AAMAAOWRTO BOBAYAS: BHOUINA Curkn o Urewmmwg PRRBITTPAMIY,
».

TpeTHii ab3an McKRIOUATH CHROBA. «<0e3 pasbeMoB
Mpuaoxenne 3, YepTex 6. Iosuumio 4 nepenectH_OT NPOBOLHHKA, MO eueh

8070 X dase C, K npopOAHHKY, OAKMIOUERROMY K Ha® &
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