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Pyxosomqurensm MOC
(110 CIIMCKY)

O TuMoBOH NPOrpaMMe KOMIUIEKCHOTO
JIHArHOCTHYECKOTO 00CIeA0BaHAA CUIIOBBIX
TpaHcopMaTopoB (asToTpancdopMaTOpoOB) U
INYHTHPYIONIHX PEAKTOPOB

Hanpaensio BaM TumoByro NporpaMMy KOMIUIEKCHOTO JHATHOCTHYECKOTO
obcnenoBaHMs ~ CHJIOBBIX  TpaHCGOpMaTopoB (aBroTpaHchopMaTopoB) U
IIYHTHPYIOIIHMX peaKTOPOB 110-750 xB. ITporpaMma onpenenseT NEpHOAUTHOCTE U
NPHOPHUTETH MpH IUIAHHPOBaHHH obcneoBaHuit, HeoOXonuMbIl oOGbeM pador,
TpeGOBaHMS K aHANH3Y PE3YNBTATOB M 3AKIMIOUCHHIO 10 Pe3yibTaraM paboTsl, a
TAKKE BOIPOCH METPONOTHYECKOro 0GecnedeHus U TEXHHKH 0€e30MacHOCTH IIPH
TpHMBENEHNH KOMIUTEKCHBIX JHATHOCTHYECKUX o6cneoBaHHiA.

Tunosyio TporpaMMy HeoOXOAMMO HCIOJNB30BaTh MpPM  COCTABICHHH
TeXHUUECKOro 3aJaHMs Ha TpOBEIEHHM TaKMX paboT, PYKOBOICTBOBATECHA TIPH
BBIOOpE MOAPAAUHKOB, KOHTPOIIIO 33 MPOBEACHHCM obclienoBaHuil, a TAKKe OLEHKe
IpeACTABICHHBIX Pe3yIbTaToB.

IIporpamMma COCTaBIeHa Ha OCHOBAHHM MHOTOJIETHETO OMBITA IPOBEACHIA
ofcnefopandii M CpaBHMTENBHOTO — aHanusa  pe3yNbTartoB  KOMILICKCHBIX
oGcnenoBaHdil  TPAaHC(OPMATOPOB  BEAyIMX POCCHHCKAX U 3apyOexHBIX
JMATHOCTHUECKHX  OpraHM3aluii: dwmanra OAQ «®CK E3C» -
«3nexrpocerbeepprc», HIIO «Texuocepsuc-dnekrpo», HUIT «3T3-Cepruc» u
APYTHX.

Wcnonuenye TpeOOBaHHI THUIIOBOH IIPOTPaMMEL o0s3aTeNIbHO 714 BCEX
OpraHu3aluil, BBIMONHAIOWMX KOMIUIEKCHBIE [HArHOCTHIECKUE obcrne0BaHUA
TpaHchopMaTopoB Ha OOBeKTax OAQ «®CK EJBC», He3aBHCHMO OT HX
BeIOMCTBEHHOH! NIPUHAIJICKHOCTH.

[Ipunoxenue: Ha 14 1. B 1 2K3.

[epBslil 3aMECTUTENE % T~

IMpexncenarens [IpaBneRus A.H. Yuctsakos

Tomun AL
(095)710 9170
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1. IlestH H 3a73249H KOMIVIEKCHOTO AHATHOCTHYIECKOr0 00c/Ie10BaHNsA

KommnekcHoe IMAarHOCTUYECKOe obcnenopanue CHIIOBOTO
TpaHcdopmaTopa (aBTOTpaHC(OpMaTopa) MM ITYHTHPYIOIIErO peakTopa (nasee
Be3e — TpaHchopMaropa) Ha HoMUHaNbHOe Hanpskenue 110-750 kB mposoauTes
A Tony4eHHMs OOGBEKTHBHOH K IOCTOBEPHOH HHOOpMAUMM O TEXHUIECKOM
COCTOSHMM BCEX €ro (PYHKIHMOHAIBHEIX Y3JIOB M cHcTeM. Llens momydeHHs 3TOM
uHpopMaruy — pa3paboTKa  pPEKOMEHJALWH [0 PpaloHaJbHOMY BEIESHHIO
SKCIITyaTauu TpaHcdopMmaTopa, ofecreunBaolleMy  BBICOKYIO (TpeGyemyro)
SKCILTYaTALMOHHYI0 HaJieXKHOCTE IIPH ONPaBJaHHKIX 3aTpaTax.

KoMmnexcHoe QHarHocTH4ecKoe o0ce10BaHUe BKIIOYAEeT:

- aHagW3 YCIOBHM 3KCIUTyaTanuu oOCIeayeMoro TpaHchopMaropa Ha MecTe
€ro yCTaHOBKH;

-aHamu3 ocoOeHHOcTell KOHCTPYKIMH o0ciemyeMoro TpaHcdopmaropa,
XapakTepHBIX Ae(PEKTOB U MOBPEXACHUH B TPaHCHOPMATOpPAX aHATOTHYHOrO THIIA
(cm. TIpunoxenne 1);

- ¢cbop ¥ aHANN3 pe3yJbTaTOB M3MEpeHHs AHArHOCTHUYECKHX I[1apaMeTpoB
Y3JI0B M CHCTEM TpaHc(hOpMaTopa NpH IEPHOAMIECKOM KOHTpOJNE 32 BpEMA
IKCIUTyaTallly;

- NIpoBeleHNe CIeNHaNbHEIX AMarHOCTHYECKHX M3MEPEHUH M MCIBITaHHA Ha
OTKTIOYEHHOM H PAacIIMHOBAaHHOM TpaHcdopMaTope, Ha TpaHc(popMarope NOpH
paoueM HanpsDKeHWH B PEXMMaxX XOJIOCTOrO X0/a ¥ [IpH Harpyske;

- mpoBeseHMe B 1abOpPaTOPHH (H3HMKO-XHMHYECKOTO aHAIN3a [OKasaTeneH
KauyecTBa Macia, 4 TaKKe XpoMaTorpadgpuyeckux aHaJU30B PACTBOPEHHEIX Ia3oB U
hypaHOBBIX coenuHeHHiT B Macie U3 6aka TpancdopMaropa, PITH 1 BBOZOB;

- 00paboTKy U aHANMM3 PEe3yNBTATOB H3MEPEHMIA W HCTIBITAHUH, BBIIOIHEHHBIX
B paMKax KOMIUIEKCHOTO 0OCHenoBaHdss M IONYYeHHBIX paHee Ha 3aBofe-
M3rOTOBUTENE, TP MOHTaXe, a TakkKe BO BPeMS IKCIUTyaTalMd Mpd
TIepHOJNYECKOM KOHTPOJIE U [I0CTe NPOBEASHHS PEMOHTHBIX paboT,

3agoueHMe 10 pe3ylbTaTaM  KOMIIIEKCHOrO  JTHAarHOCTHYECKOTrO
o0cefoBaHHs JOIDKHO COAEPXKATS:

-BBIBOABI O BO3MOXHOCTH ¥ YCIOBHAX JaNbHEHINEH SKCILTyaTalldH
obcnenyemoro TpaHchopMaTopa;

- KOHKpETHEIE PEKOMEHIaluy Mo 06beMy H CPOKaM IPOBEIeHHs PEMOHTHBIX
pabor (mpu HeoOXOTHMOCTH);

- PeKOMEHIAIMM O COAEPKAaHUH H CPOKax (IIEPHOIMYHOCTH) KOHTPOJIS Y3JIOB K
crcTeM obcneLyeMoro TpanchopMaTopa IMpH NOCIeNYFOIIEH 3KCIUTYaTauH;

KoMIneKkcHble  AMarHOCTHYeCKHe  oOCiefoBaHMs  TPaHC(HOPMATOpOB
1esiecoo0pa3Ho IPOBOJUT:

- mocne 20-25 u Gonee feT IKCIUTyaTallH, T.€. B KOHIIE HOPMATHBHOrO CpoKa
sKcallyaTaluy, a aanee (pu MPOIeHUH cpoka ciIyx6xl) yepes 10-15 net ¢ yuetom
pe3yIbTATOB NIEPHOAHYECKOTO KOHTPOJIS;



-nipu OOHaApyKEHHHM HEeraTHBHBIX M3MEHEHMH AMarHOCTHPYEMBIX [apaMeTpoB
B paMKax MNEPHOJUYECKOr0 KOHTPOIA WIM MOHUTOPDHHIA, a Takke TIpH
HeoOXOUMOCTH pelleHHs BOIpOoca O IPOBeIeHHH KalTUTAIIBHOTO PEMOHTA.

2. Anajan3 yeJ0BHH 3KcILTyaTalHH o0cienyemoro Tpancopmaropa

VcmoBus 3KCIUTyaTalliM — TpaHC(OpMAaTopa, KOTOPBIE XapaKTepH3YIOTCS
KOMIIIEKCOM PasiHYHBIX 10 COAEpAaHHI0 TMapaMeTpoB, pelaroliuM obpazom
BITHSIOT Ha BEPOSTHOCTH IOABIICHHS U TEMIIBl Pa3BUTHS Oe(heKTOB (IIOBPEXISHHIH )
B OTOEIBHBIX y31ax W cUcTeMax TpaHcgopMaropa. ITosroMy A o6ocHOBaHHOIrO
cocTaBieHHss paboded mnporpaMMbl KOMIUIEKCHOTO OOCIeZOBaHHA, a 3aTeM I
00bacHeHHs (0OOCHOBaHHS) INIONyUeHHBIX Pe3YNbTAaTOB MCIBITAHHH M M3MEpeHUi
HeoOXoauMa JocToBepHas uHGopManusa o ycnoBusx paboTel TpaHcdopMaTopa.
Ipexxae Bcero, HeOOXOXUMEL CIEAYIOLIUE CBEACHU:

- cyMMapHas TPOJOJDKHTENBHOCTh SKCIUTyaTallud TpaHcdopmaTtopa (narta
BKJIFOUEeHHS B paDoTy, JaThl EPEepPHIBOB B paboTe 32 BCe BPeMs IKCIUTYATALHH );

-ypOBHH HArpy20K (MakcHMalbHas, MHHUMAaJbHad, CpelHss 3a MoclegHue
TOJTH );

- TeMIepaTypa Macia B Gake TpaHchopMmaTopa IpH pasHBIX Harpys3kax H [IpH
XapaKTepHBIX TEMIIEPATYpaxX OKPYKarLLIErO BO3AYXa;

- HauboJsplIMe [MHUTeNbHble 3HAaueHus pabodero HalpsHKeHHS Ha CTOPOHAX
BH, CH u HH;

-uyncio 3adukcupoBaHHBIX CcKBO3HBIX K3 (TpexdasHbix, onHobda3HBIX),
pacdeTHbIE WM 3a(PUKCHPOBaHHBIC 3HAUEHHU TOKOB K3;

- CBeIeHHWS O TPO30OBBIX W  BHYTPEHHHX  (KOMMYTAllMOHHBIX)
NepEHAMPKEHUAX

- pexuMsl paboTel Heiitpanu (ana TtpaHchopmatopoR 110-220 kB B
HACTOAIIEE BpeMs U NPeXHUE TOBI);

- pexxuM pabotst PITH;

- peaynbTatsl padotel KHMB;

- Tun Macia B 6axke, B konTakTope PITH u BBOnax;

~ pe3yJbTaThl IKCIUTYaTALMOHHAIX UCIIBITaHUI U aHATU30B;
- IaThl H CONepKaHie PEMOHTHEIX paboT.

KpoMe storo HeoOxomuMma wuHdopManus O [pyrHX OCOOEHHOCTIX
SKCIUTYaTaliH (HampuMmep, Hau4yus JeTy4HX KHCIOT B aTMocepe, MOIIHBIX
BBUTPAMHUTENBHBIX ~ YCTaHOBKaX BOAM3M TpaHCQopMaTOpa, HMMEBIIMX MECTO
aBapUIHBIX M HEINTATHBIX CHTYalWsX: HENONHO (a3sHBIX peXHMax, Moxapax
BOMH3H TpaHc(hopMaropa, YTeUKax Macia, HEelPaBHIBHBIX paboTax 3alUTHBIX H
KOMMYTAI[HOHHBIX YCTPOHCTB W ammaparoB M T.J.), a TaKKe 3aMedYeHHBIX
aHoManuAX B padore TpaHchopMmaropa (HeXapaKTepHBIX IUYMax, Ieperpesax,
HCKPEHMSX [0 pasbeMy Oaka u Ip.).



3. Coaepxanune HCNLITAHN U H3MepeHHIi NPH KOMILIEKCHOM 00c/Ie10BaAHHM

3.1. O6mHe noaoxKeHUs
TTpu XOMILIEKCHOM 06cneIoBaHiM 0053aTeIbHOMY KOHTPOIIO MOUIeKAT:
- TBepAas U30IALM,
- Macimo wu3 Oaka TpaHcdopMmaropa, MacIOHANOJHEHHEIX BBOJOB, Oaxa
xoHTakropa PTTH, a Taxke n3 Gaka npenusbuparens aisa PITH tuna 3SPHOA;

- 0OMOTKH (BKIJTIOUAs CUCTEMY ITPECCOBKH) M OTBOMBI;
- MarHHTHAS CHCTEMA,;
- yetpotictea PIIH u I1bB;
- BBOJHI,
- cHcTeMa OXJNaxaeHus (BKIIoYas MAaclOHACOCH!,  3JIEKTPOIBUIaTENH
MAacIOHACOCOB H BEHTWIATOPOB);
- 0ak TpaHchOpPMaTOpa ¥ PACIIMPHTEE;
- CHCTEMA 3alUTHI ¥ pereHepaliiy Macja,

MeTOMMKHA WCHBITAaHMI M H3MEpPEeHHH, NPeJyCMOTPEHHBIX HACTOAIIEN
TUNOBOH NpPOrPaMMOMN, TPEANONAraloT —CHeAyoIIue pPEXHMBl  (COCTOSHHUS)
TpaHc(opMaTopa:

- pabodee HanpsHKeHHe, HArpy3Ka BIUIOTh 10 HOMHHANBHON;
- pabouee HanpsYKEHHE, XOIIOCTOH XOL;
- TpaHcOPMAaTOpP OTKIIFOYEH H PACIIHHOBAH.

Jlns HEKOTOpBIX WCIBITAaHMH HEOOXOMMMBI  HECKOJbKO  pPEeKHMOB,
obecreynBalOIIMX pa3Hble TEeMIEpaTypHble  COCTOSHHSA MM BO3MOXHOCTH
TIOAKJIIOYEH NS M3MEPUTENBHON anmaparypsl.

[TocnenoBaTenbHOCTh HEOOXOIUMBIX pPEKHEMOB (cocTosHUI)
TpaHcdOpPMaTOpa U UX TMPOAOIKATENLHOCTE ONMPEE/IOTCA B KOKIO0M KOHKPETHOM
ciydae (B paboueii mporpamMme), B 3aBHCHMOCTHM OT Iejlel o6cneoBaHus H
PEXMMHBIX BO3MOXHOCTEH CETH.,

[Ipy MCIIBITAHUAX M W3MEPEHUAX, TIPEIyCMOTPEHHBIX HAacTosIed TUnoBoM
IPOrpaMMo¥, HCIIONB3YIOTCH CIIOKHBIE METONMKH M TEeXHWYECKHE CpEICTBa,
KOTOPHIE MOTYT PEaNH30BaTh TOJNLKO BBICOKOKBATA(DHUIIHPOBAHHBIE CHIELHAUCTEI —
COTPYJHHKH CIIEHAIN3NPOBAHHBIX OpraHH3auuii.

3.2. Ilepeyennb AMATHOCTHYECKHX HCNBITAHMI H H3MEPEeHHH NpH
KOMILJIEKCHOM o0c/iefoBaHuM TpancdopmaTopa

[lepeueHsr WCHBITAHUNA M HM3MEPEHMH, BBHIMONHIEMBIX NPH KOMIUIEKCHOM
obcieoBaguM  TpaHcopMaTopa, a Taloke JOKYMEHTOB, peIrTIaMEHTMPYHOIIUX
METOQUKH TPOBEJICHUA 3THX MCIILITAHMI H H3MEpEHUHM, NpHUBe/ieHbl B Tabnunax 1 u
2. TlonHOe HaHMEHOBAaHHE PYKOBOAALIUX HoKyMeHToB (PJI) mpHBeneHo B CIHCKe
JTATepaTypHl.

B tabnuuy 1 He BKTIOYEHB METONB! MCIIBITAHMA M U3MEPEHUH, KOTOpBIE
MOTYT OBITH BBIIIOJHEHBI TOIBKO IPH NPOBEICHHH PEMOHTHBIX pabot, Hanpumep,
or6op mpo6 H3ONAMMOHHOM Oymarw I H3MEpeHHsA CTENEHH IOIHMEpH3ALNH;
npoBepKa Oaka Ha repMeTHYHOCTE H JIp.



Tabmuna 1. JuarHocTHueckde M3MEPEHHMS M UCTIBITAHUA Y3JIOB U CHUCTEM

TpaHchopMaTopa

Y3ea unu
cucmema
mpancgopma-
mopa

Codepoicarue WIMEPEHIUA U HCHBIMAHUA

Hoxymenm,
PeAMEHMUPYIOn Uil
MEMOOUKY UIMEPEHLE U
ucnsimarnui

Teepaan
H30JISIIHA

Hamepenre tgd, R u C n3omannn o6MoTOK

(2]

XpomaTorpahHyecKHH aHAIN3 PACTBOPEHHAIX
ra30B B Macle U3 6aka Tparcdopmaropa

PJ1 34.46.303-89
PJT 153-34.0-46.302.00

Xpomarorpahuueckuii aHanH3 (ypaHOBEIX
coeIMHEeHHi B Macle u3 Daka TpancdopMaropa

PJI 34.43.206-94

Omnpengiienue pH3UKO-XUMHYECKHX
mokazareneii kauecTsa Macia u3 faka
TpaHchopmaTopa

Tabn.2

PacueTHad olleHKa BJIarocogcpaHH A TBCpJIOﬁ
H3O0JTAOHHA

(7,13

M3mepenue mapamerpoB YP anexTpuyeckum
METOAOM

[13]

AKycTHUYECKOE 00C/ieA0BaHMe H Jokanus YP

[13].

Vamepenue 1 aHaiu3 TOKOB abcopOIHu
{paxynsTaTUBHO)

[13].

O1eHKa OCTATOYHOTO pecypca TBEpAOH
n3onauuH (paxkyneTaTUBHO, IIPH HAIHYHH
BO3MOXKHOCTH)

[13].

Macao u3
fakxa

OnpeneneHHe (l)HSI/IKO-XHMH‘{CCKHX
NoKaszaTelel KkadecTBa Maciaa

cM. Tabm.2

OO0MOTKH,
OTBOJBI H
KOHTAKTHAA
cHCTEMA

I/IBMBPGHHC TOKOB H IIOTEPE XOJIOCTOrO X044 ITIPH
TIOHWKEHHOM HANIPMKECHHU

2]

H3mepeHne conpoTHBICHHH 00MOTOK
MNOCTOSHHOMY TOKY

(2]

H3mepeHne CONPOTHRIEHHS KOPOTKOTO
3aMBIKaHHA (Zg)

[2]

MeToI HH3KOBOJNBTHBIX HMITYJILCOB
(haxyJIbTATHRHO)

[13].

Bubpanuonnoe obcnenoranye Haka
TpaHchopMaTopa

[13]

Hamepenue napamerpoB YP snexTpuueckum
METOA0M

[13]

Axyctrdeckoe obcneioBaHue B JTOKALUA
paspsagoB

{13]

TennoBusnoHHOE 06cIeA0BaHHE GaKa
TpaHchopMaTopa H BBOJOB

[13]

Xpomatorpadhuyeckuil aHamH3 pacTBOPEHHBIX
razos B Maclie u3 Gaka TpaHcopMaTopa

PJT 34.46.303-89
PJT 153-34.0-46.302.00

MarnuTHas
CHCTEMA

Xpomarorpadbudeckuii aHaNu3 pacTBOPEHHBIX
razoB B Maclie U3 6aka Tpancgopmaropa

PJ 34.46.303-89
PJ1 153-34.0-46.302.00

HamepeHHe TOKOB U IIOTEPS XOIOCTOTO X0/
NpH: a) MOHMKEHHOM HAIPSIKeHUH;
6) nipu paboyueM HANPDKEHHH ((aKy/IbTaTHBHO)

{2]




Yzen unu
cucmema
mpancgopma-
mopa

Coleprcanue usmMepenua 4 UCRVMAHUR

Hdorymenm,
PezaMeRmupyoniiii
MEMOOUKY UIMEPEHIIL U
HCHBIMAH U

Bubpanuonnoe obcnenoBanue daka
TpaHc(hopMaTopa

[13]

TennosusnoHHOE 06¢TeI0BaHKHE Oaka
TpaHcopMaTopa

[13]

H3MepeHHEe TapaMeTPOB 3NEKTPUIECKHX
pa3panoB

[13]

AxycTHueckoe obcnefoBaHNe U TOKalHA
pa3paIoB

[13]

II3MepeHHe MAarkHTHOTO MOJIA Y CTEHKH DaKa
tpancdopmaTopa ((baKyIETaTHBHO)

OnpeneneEne GUINKO-XHMHYECKUX
nokasareneii kauecTna Macia uz baxa
TpaHcopMaTopa

Tabn.2 —n.m. 56, 13

YerpoiicTtBo
PIIH
(BK.TIOYAH

Macao) H
II6B

XpoMaTorpadhuueckui aHaIu3 PacTBOPEHHBIX
ra3oB B Maclie u3 Gaka koHTakropa PITH

P11 34.46.303-89
PJT 153-34.0-46.302.00

OnpeneneBne GU3NKO-XHMHUECKHX
noxazatenei KauecTsa Macia u3 Haxa
xoxTakropa PITH

Tabn.2

M3Mepenne mapaMeTpoB SIeKTPUIECKHX
paspsioB

[13]

AxycTrueckoe o0cneJOBaHHE U TOKAIMA
paspsacB

[13]

Uzmepenne ko3 duiyenta TpachopMaiy

[2]

Cusarue kpyroeoii nuarpamMmet PIIH

[2]

Ocumutorpaduporanue konTaktoB PITH

[2]

BBoagl

XpomarorpaduieckHit aHaNKM3 pacTBOPEHHBIX
ra3oB B Maclie H3 BBOJOB (1A
MACJIOHAMOIHEHHBIX BROJIOB)

P/l 34.46.303-89
PJT 153-34.0-46.302.00

Onpenenenne GHUIAKO-XMMHUIECKHX
TIIOKa3aTesiell KauecTBa Macna U3 BBOJOB (714
MACJIOHAITONIHEHHBIX BBOJIOB)

Tabn.2

Hzmepenne tgd, R u C u3omaiuu BBOIOB

(2]

Hsmeperue tgd u C M3014UHH BBOJOB ITOX
pabounM HanmpsDKeHHEM (IPH HATHYHH
BO3MOXXHOCTH)

2]

Tennoeu3noHHOE 00CTEI0BAHHE

[13]

H3mepenue napaMetpos UP 3IeKTpHYSCKHM
METOJIOM

[13]

AxycTuueckoe obciegoBagHe H TOKalus
pazpsagoB

[13]

Xpomarorpaduueckuii aHau3 QypaHOBBIX
COeMHEHHI B Macne U3 BBOAOB (I
MACIIOHATIONHEHHEIX BBOIOB, (haKkVvIbTATHBHO)

P/I 34.43.206-94

Braemmdit ocMOTp




Ne | Yzer unu Codepacanue usMepeHua U UCHbIMAH A Hoxymenm,
cucmema pezmmenmupymmuﬁ
mpancopma- MEMOOUKY UIMEPEHI U
mopa HCRBIMaH U

7. | Cuacrema ox- | TennoBu3HoHHOE 0OCEI0BAHNE [13]
JaskAeHnd,
3AIUTHI H BrGpanuonHoe obcieqoBaHue [13]
perenepa- JIEKTPOJBUTATENE}, MACTIOHACOCOB H
oMU BEHTHJIATOPORB

H3mepeHue Ga3sHEIX TOKOB BIIEKTPOABHIATENEH,
MACIIOHaCOCOB H BEHTHIITOPOR -
Onpegenenne GU3MKO-XAMHIECKHX
roxaszartencii kadecTBa Macia u3 Gaka

Tabn.2, n.56
TpaHchopMaTopa
Xpomarorpadudeckuii aHAIN3 PaCTBOPEHHBIX PJT 34.46.303-89
ra3oB B Macle u3 0aka TpaHcopMaTopa PJT 153-34.0-46.302.00
Buemuunii ocMoTp

Ta6auna 2. Tloka3zaTean kadyecTBa TpaHCHOPMATOPHOIO MacC/1a

Mo [lokazaTens kavecTBa HopmaTHBHEIH JOKYMEHT
1. | IlpoOHBHOE HALIPSKEHHE I'OCT 6581-75
2. | KacnoTHoe YHCIo T'OCT 5985-79
3. | Temneparypa BCIBIIKH [OCT 6356-75
4. | BrnarocomepxaHue T'OCT 7822-75
MDK 814
5. | Comepxanue a) KOIMYEeCTBEHHOS I'OCT 17216-2001
MEXAHHYECKHX COACP/KAHUE M?3K 970
npuMeceit ISO 4406: 1999 (rus/570)
[Tpunoxenwue 2 x
IporpamMme
©) cocTap mpumeceH [Tpunoxenwue 2 x
nporpaMme (MeTon
MeMOpaHHOH
¢unsTpans)
6. Tam;eHc yIia JH3IeKTpHYecKuX noTeps mpH 20, 70 I'oCT 6581-75
n90°C
7. | Conepxanue BOJOPACTBOPHMBIX KHCIOT H INEIOYEH I'OCT 6307-83
8. | Conmepxanve aHTHOKHC/IMTEIEHON MPUCAIKH PII 34.43.105-89
ATHUOJI-1 (2,6-marpelyTii-4-MeTHNhEHO KK
HOHOJ)
9. | ComepxaHue pacCTBOPEHHOIO 1LIAMa PJ134.43.105-89
10. | I'asocomeprkarue (NI repMETHYHOTO PJ{ 34.43.107-95
obopynoBaHHS)
11. | CTabunpHOCTE MPOTHB OKHCIEHH (1o H Mocme I'oCT 981-75
pereHepanuy Macia) (paxyrIbTaTHBHO) MDK 1125 (B)




Ne IToxazaresms kayecTBa HopMaTHBHEIH JOKYMEHT
12. | Buemnnii Bug u uset (HakyIbTaTHBHO)
13. | IlnoTHOCTE ((haKyIbTATHBHO) I'OCT 3900-85
14. | BaskocTh KMHeMaTHYeCKas ((haKyTbTaTHRHO) I'OCT 33-2000
15. | TloBepXHOCTHOE HATAKEHHE HA FPAaHHIE Bofa-Macio | IIpumoxenne 2 k Tum.
(paky TBTAaTHBHO) TIporpamme
16. | Yaensuoe 00bEMHOE CONPOTHBIICHHE [Mpunosxenue 2 x Tur.
(baxyITaTHBHO) nporpaMme
17. | MudpakpacHas creKTpockonss (QaKyIbTaATUBHO) M3K 666
18. | CTtabuIsHOCTE NPOTHB OKHCIEHHA 10 METOLY -
M.H. laxs0BHYa (paKy TETaTHBHO)

B coorBerctBud ¢ PJI 34.43.105-89 nonHelii aHanmM3 Macia BKIIOYdeT
U3MepeHus: mokasareneit kadecrsa 1o nun. 1-10 rtabm2. Kpome storo mo
YCMOTPEHMIO OpPraHH3alyy, IPOBOAAIIEH THarHOCTHYECKOEe O0CIeq0BaHNE, MOTYT
6BITH OTpeeNieHbl K APYTHe NoKa3aTell KadecTBa TPaHC(hOpMAaTOpHOro Maca.

3.3. IlepeyeHb HCNBITAHHI H H3MEPEHHH, IPOBOAUMBIX
MpH pasHBIX peXKHMaX (COCTOAHHNAX) TpaHcopmaTopa
TparcdopMaTop OTKIIOYEH U PACIIIMHOBAH

- orbop mpob maciaa w3 Oaka TpaHcdopmaropa, Gaxa KontakTopa PIIH u
BBOJAOB I (QHU3UKO-XMMHUECKMX H XpoMaTorpauyeckux aHalmHM3oB
(momyckaeTcs BBIIOJMHEHHe W IPH JPYTHX peXHMax TpaHc(opmaropa Ipu
HAJTHYHH TEXHUYECKHX BO3MOXKHOCTEH);

- H3MEpEHHE TOKA W MOTePh XONOCTOro X044 IIPH MOHHKEHHOM HAIPAKSHUM,

- m3mepenue tgd, R u C uzonsauuy o6MOTOK;

- usMepeHue  a0cOpOLMOHHBIX  XapaKTEpPHCTHK  H307aUud  OOMOTOK
(dakynpTaTHBHO);

- W3MepEeHHe CONMPOTHBIEHU KOPOTKOro 3aMBIKaHuA (Z,);

- HCIbITaHMe 0OMOTOK Tpanc(OpMaTOpa METOJ0M HH3KOBOIBTHBIX UMITYJIECOB
(hakynBTaTUBHO);

- M3MepeHHe CONPOTUBIEHU 0OMOTOK IIOCTOAHHOMY TOKY;

- pacueTHas OIleHKA BJIarOCOAEpPKAHMA H OCTATOYHOTO pecypca TBEpAOH
H30JILMH;

- M3MEepeHHe BNEKTPUUECKUX XapaKTePUCTUK BHYTPEHHEH H30JALHH BBOLOB;

- wu3MepeHme Koadduuuenra TpaHcpopmammu  (IpH  HeOOXOIHMOCTH,
HaTpHUMep, II0CIE IPOBEICHNSI PEMOHTHHIX paboT);

- cHatMe Kpyrosoil auarpammbl PITH u ocnmnmorpadupoBanue KOHTaKTOB
PITH (ecni ecTh BO3MOMKHOCTb IPOBECTH TIOJICIMB Macina H3 Oakxa
kouTakTopos PITH);

- xontpons PITH (IIBB) B COOTBETCTBHHM ¢ MHCTPYKIHMAMH 3aBOAA-
WU3TOTOBUTENS,

- BuOpanvoHHOe OOCIEeNOBaHHE JIEKTPOIABHraTeNied  MaclOHacoCcoB H
BEHTHIIATOPOB (ZOMYCKAETCS B PEXIMAX XONOCTOTO XO/A U Harpy3KH);
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- usMepeHrHe Ga3HBIX TOKOB  DJNEKTPOJBUTATENEH  MacloHAcoCOB U
BEHTUJIATOPOB (JONycKaeTcs U IpH JPYTUX peXXuMax TpaHchopMaTopa).

TparchopMaTop Do paGounM HanpsKEHUEM, XOT0CTOH XO:

- TeIIoBM3HOHHOE 00caeqoBaHue 0aka ¥ JPyrux y3710B TpaHCpOopMaTopa;

- pubpanuonHoe obcneoBanue Haka TpaHcPopMaTopa,

- u3MepeHue mapameTpoB YP u Ipyrux paspanoB 3JIE€KTPHYECKEM METOHOM,;

- aKycTHYeckoe oOCTe[OBaHHWe M JIOKAUMA JNEKTPHYECKUX  paspsijioB
aKyCTHYECKAM METOZOM;

- m3mepenue tgd; u C, H30IAHH BBOIOB (IIpH HAJIMYMH BO3MOXHOCTH);

- HW3MepeHHe YPOBHS MATHHTHOTO IIOJIA Y CTEHOK 0aka ((haKynbTaTHBHO).

TpanchopMaTop oA paboyuM HanpsKEHHEM, Harpy3Ka:

- TeIUIOBH3HOHHOE 00C/enoBanne 6aKa U APYTHX y3JI0B TpaHc(popMarTopa;

- BuOpanHoHHOe oOcnenoBaHue Oaka TpaHchopMaTopa;

- u3mepenue napaMeTpoB UP ¥ Apyrux pazpsmoB 3JIEKTPUYECKUM METOAOM;

- aKycTH4eckoe OoO0CIef0oBaHHe U JIOKalMd JJIEKTPHUECKHX  paspsajioB
aKyCTHIECKAM METOIOM;

- W3MepeHMe YPOBHS MATHHTHOTO IONS Yy CTeHKHM Oaka TpaHc(opmaTopa
(baxynpTaTHBHO).

4, AHAIH3 pe3yJIbTATOB MCIIBITAHHH M H3MEPEeHHH.

AHanu3 pe3ynbTAaTOB UCIILITAHMH M M3MEPEeHHH, BEIIOJIHEHHEIX B paMKax
KOMIUTIEKCHOTO ~[JHArHOCTHYECKOro oOcCIedoBaHHsA TpaHc(opMmaropa, OJDKEH
BKJIIOYATH:

- OLIEHKY TOYHOCTH H3MepeHHH KOHTPOIHPYEMBIX TapaMeTPOB;

- CpaBHEHME PpeE3yJbTaTOB W3MEPEHWH M pacdeToB (KOCBEHHBIX OLEHOK) C
JOMYyCTUMBIMH ~ 3HAYCHHWSIMH, COAEPXKAIIMMHUCA B  HOPMATHBHO-THUPEKTHBHBIX
mokymenTax, Hampumep, B PJl 34.45-51.300-97, B 'OCTax u TV Ha cunoBsle
TpanchOpMaTOphl, B OHPEKTHBHEIX MaTepHanax 3apojioB-usrorosurenei, I1TDO,
noxkymeHnrax MOK;

- CpAaBHEHHs PE3YJIbTATOB H3MEPEHHH, BHINIONHEHHBIX B PaMKaX KOMIUIEKCHOTO
obcieqoBaHMsa, C pe3ynbTaTaMM  [peiplAyIluX H3MEpeHH#H B  mpoliecce
3KCIITyaTalMH H ¢ pe3yIbTaTaMy 3aBOACKHX M MOCIEPEMOHTHEIX HCTIBITAHHUH;

- COIOCTaBJCHHEe H IPOBEPKY HEIPOTHBOPEYMBOCTH pPE3yNETATOB HM3MEPEHMS
KOHTPOJIMPYEMBIX BETIHYHMH, HMeloluX ofiue Biusiomue (akTopel, HaNpHMED,
pesynsTaTsl H3MepeHust xapaktepucTuk YP u pesymsrarst XAPI, pesymsraTsl
M3MEpEHHsS  COMPOTHBIEHHS Rgy M TaHreHca yrina IHIIEKTPHYECKMX IOTEPS,
PE3yNLTATHI TETIOBH3HMOHHOIO 06CeN0Banus MPU XOIOCTOM XOAE H IPH Harpyske
HT.AO,;

- OIeHKY JMHAMHKH M3MEHEHHs BaXHEHIIMX KOHTPOIMPYEMBIX NapaMeTpoB
BO BpeMeHH (C MCTIONb30BAaHHEM Pe3y/IbTaTOB PaHEe IPOBOMBIIMXCS M3MEPEHUH H
pacueToB [apaMeTpOB TPEHIOB).



5. TpeGoBaHHs K 3aKJII09EHHIO 0 TEXHHYECKOM COCTOSHHH
TpaHchopmaTopa.

Htorn KOMIUIEKCHOTO JHATHOCTHYECKOro OOCIENOBaHMSA  CHIIOBOTO
TpaHchopMaTopa JOMKHBI COLESPIKATE:

- pe3ympTaThl aHaNM3a YCIAOBHM JKCINIyaTallMd TpaHcopMmaropa U
PEKOMEHJALIMH O 11e1eC000pa3sHOM PETYIUPOBaHUH (M3MEHEHHH) 3THX YCIIOBHIA;

- PE3YNBTATHl aHANH3a KOMIUIEKCA M3MepAEMBIX B MPOLECCe DKCILTyaTallidH
JAMarHOCTHHYECKHX [TapaMeTpPoB Y31I0B M CHCTEM TpaHchopmaropa;

- OCHOBHEIE pe3yJIbTATEl M3MEPEHHH, HCIBITAHWH W PAacyeToB (B KPaTKOM
¢Gopme, HampuMep, B BUJE [IPOTOKOIIOB), BEITOJHEHHBIX B PAMKaX KOMILIEKCHOTO
o0ce I0OBaHHA.

Ha ocHoBaHMM yKa3aHHBIX BbIIIE Pe3yNIbTATOB 00CIe0BAHHS JOKEH ObITH
CIeJaH OAHH U3 CICAYIOLUX BBHIBOJIOB:

- 0 HeoOXOAMMOCTH BEIBOJA TpaHc(opMmaropa u3 paboThl U 3aMEHBl ero
HOBBIM;

- 0 HeoOXOJWMOCTH TPOBEACHHA KANMTAILHOTO PEMOHTA WIM 3aMeHEl
OTIENBHBIX Y3N10B (HapUMep, BBOJIOB);

- 0 HAJIM4YMH B TpaHchopMarope AeheKTOB, TPeOYIOUHX MOMOJHUTEILHOTO
JQHATHOCTHYECKOIO KOHTPOINA (HabNMIOJeHHS) U OTPaHUYSHHS PeXUMOB paboThl 1O
BELSICHEHHA [TPHYUWH TOABICHUS Je(QeKTa H IIPOBeleHUs PEMOHTHBIX paboT;

- 06 OTCYTCTBHH B TpaHCHOPMATOpPE PA3BUBAIOIIUAXCH He(eKToB, Tpebyromux
TIPOBEJCHHA CIICHHAIBHBIX OPTaHU3aMOHHO-TEXHUYECKHX MEPOIIPHUATHIA.

B 1Byx mocnenHHX cilydyafx NOJKHBI ObITh COCTaBIIEHBI PEKOMEHIAIMH I10
00BeEMy, COAEpXAaHMI0O U [EPUONMYHOCTH KOHTPONS Y3I0B M  CHCTEM
TpaHc(opMaTopa IpH HOocIeyIoNed SKCIuTyaTaluH.

Ecid  peKoMennayerTcs IpoJJieHHe SKCIIyaTalMd TpaHcdopMaropa,
KenarenbHa  ONEHKa CPOKOB  MPOBEACHHS  CHENYIOIIEr0  KOMILIEKCHOTO
o0cIe10BaHuA.

6. MeTpoJornueckne BOnpochl IPoBe/IeHUs KOMILIEKCHOI0 00CIeJ0BaAHHS
CHI0BBIX TpaHcOpMaTOpPOB.

6.1. HsmepurensHele npxOOpEl, HCIONB3yeMBIE IpPH AHACHOCTHYECKOM
obcneoBaHHM JOJDKHBI IPOXOAUTH YCTAHOBIEHHBIH METPONOIHYECKHI KOHTPOIb.

0.2. QPU3HKO-XUMHYECKHE aHANNM3E! JOJDKHB BRINMOIHATECSI B COOTBETCTBHH C
POCCHMCKMMH, a TakXe MeXIYHapOAHBIMM CTaHiapraMu. B ciydae oTcyTcTBMs
CTagAapTOB Ha IIPOBEICHHE AHAIM30B B OTYeTe (IPOTOKOJAE) O TPOBEIACHHH
obcrnen0BaHMA JOKHO COAEPKATHCA KPaTKOe OTMMCaHHE HCIIOJIb3YEMOro METO/IA.

6.3. IlpoBeaeHue GU3MKO-XMMMYECKHX aHAJIM30B IpPH PACCMOTPEHHH
apOUTPaXHBIX BOIIPOCOB JCJDKHO NMPOBOAUTHCS TOJBKO aTTECTOBAHHBIMM METOAAMH
B aTTECTOBAHHEIX XUMHUYECKHX JTab0opaTOpUiX.
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7. Texnuka 0€3001aCHOCTH NPH KOMIUIEKCHOM 00C/IeI0BAHMH,

7.1. KoMIUleKCHBIE AMarHOCTUIECKHE OOCNIeIOBaHus [IPOBOAATCA OpHramioi,
YUCJIEHHOCTE M COCTaB KOTOPOH ONpefeNstoTca COorimacHo TpeboBaHuaM §2.5
MIIOT (II6)33 [9]. OTBeTcTBEHHBIH PYKOBOAMTENL PaboT MO COMVIACOBAHUIO C
BKCIUTyaTallHOHHON OpraHu3alMeil MOXeT ObITh Ha3HAYECH M3 YHCJIA CIEIHATHCTOB
npoBoIAIMX obcnenoBaHusa. TpeGoBaHHA K OTBETCTBEHHOMY PYKOBOTHUTENH), €ro
npaBa U o0s3aHHOCTH onpefeistores . 2.1.5 MITOT (I1B) 33 [9].

7.2. COTpyZHHMKM CIENHaNTH3UPOBAHHOH OpPraHU3alUH  BBIIOIHAMOLINE
KOMIUTEKCHOE JHATHOCTHYECKOE 00CIeI0BaHUe JO/DKHEI IIPOHTH MPOBEPKY 3HAHUH
[lpaBun ©Oe3zonacHoctd [9] M ApyrMX HOPMATUBHO-TEXHHUYECKHX AOKYMEHTOB
cornacHo TpeGoBanusM 11. 1.2.5 MIIOT (I1b) 33 [9]. ITpoBepka 3HaHMI AOMKHA
OCYLIECTBIIATECS IOCTOSHHO INeHcTBYIOIleH KOMHCCHEH N0 IpoBepKe 3HAHHM U
HOpM, HasHauaeMoH pyKOBOIUTENEM OPraHU3aUHH.

He Mene Tpex uneHOB KOMHCCHM 10 IPOBEpKe 3HAHHH CHELHATH3UPOBAHHOM
OpraHu3alMy, B TOM YHCJe PYKOBOAALIMe paOOTHUKH 3TOH OpraHM3alvy, COrIACHO
n. 4.5.1 IIPIT B O35 P® [10], momxHB NpoWTH OpoBepKy 3HaHwii [IpaBun
OesonacHocTH, IIpaBMn TexHMYeckoil sKkcmnyatanuw, [IpaBun roapHoi
0e30MacHOCTH M JAPYTHX TOCYHApCTBEHHBIX HOPM M MpaBUl B OpraHax
@enepanbHON CIYXOBI IO 3KONOTHYECKOMY, TEXHUYECKOMY H aTOMHOMY Haa3opy
PO.

[lpy OTCYTCTBHH @IOCTOSIHHO JEHWCTBYIOIUEH KOMHCCHM COTPYIHHKH
OpraHM3alii¥l IIPOXOIAT NMpoBepKy 3HaHUE! B opranax demepalbHOH Ciyx6BI 11O
DKOJIOTHYeCKOMY, TEXHMYECKOMY M aTOMHOMY Haasopy Poccuiickoit Penepauuu
(n.8.10, 8.14 TTPTI 8 O23 PP [10]).

IIprHBMaroLas KCIulyaTallMOHHAs OpraHM3allds B MpaBe moTpeboBaTh He
TONBKO HAllMUHe y YIEHOB OpHUrajbl, NPOBOAAIICH KOMILIEKCHOE 00ciIefoBaHHeE,
YAOCTOBEPEHHS O MMPOBEPKE 3HAHUH 110 0XpaHe Tpyna (COracHO MPHIIOXeHIo No 2
MIIOT (II5)23 [9]), HO M KONMMHM IPOTOKOIOB O MPOBEPKE 3HAHMII uJIEHOB
KOMHUCCHH B opraHax QenepanbHoi ciryObl 110 3KOJIOTHYECKOMY, TEXHHYECKOMY M
aToMHOMY Hanzopy P® (ecnm umeHs! Opuragsl He NPOXOIMIH TPOBEPKY B 3TOi
cyx0e).

7.3. Cornacuo n. 1.2.3 MIIOT (IIF)33 [9] u Tlpuxaza MunucrepcTsa
3/IpaBOOXPAHEHHS M MEOULIMHCKOH MpOMBINUIEHHOCTH Poccuiickoii Pemgeparnuu ot
14 Mapra 1996 r. Ne 90 "O mnopsaxe npoBemeHHs MNpeaBapHUTENBHBIX H
INepHOIUYECKHX OCMOTPOB Pa0OTHUKOB W MENHIIMHCKHMX PErjaAMEHTaxX AOMYCKa K
npodeccun” Bce 4YneHbl Opuralpl, BEINOTHIAKIIEH KOMIUIEKCHOE AHATHOCTHYECKOE
obcleioBaHue, MAO/DKHBl IpPOMTH IPOBEPKY COCTOSAHHS 3HOPOBBA M HMETH
JIOKYMEHTBI, IMOATBEPXKAAIOILIME 3TY MPOBEPKY, KOTOpbIE MPeAOCTaBIAIOTCA IO
TpeGOBaHMIO IPMHUMAIOIIEH OPraHH3allHu.

7.4. Opranuzanugd paGoThl CHEIHANUCTOB, IPOBOAAILIHMX AHArHOCTHYECKOE
ofciefoBaHHe, TPOBOAHUTCS B COOTBETCTBHH ¢ TpeOoBaHUAMH pasgena 12
("Opraduzanus pabor xoMaHAMpoBO4HOTO TepcoHana) MITOT (ITB) 33 [9], a
Taxke Apyrux Tpebopanuit stux IlpaBun, B ToM uKcie pazmenos 2, 3, 5, 11, 84.1 u
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§ 4,8, a Taxxe [TOTPM-012-2000 "MesxoTpacneBhsIX IIpaBuil 0 OXpaHe TPyAad [IpH
pabote Ha BEICOTE".

7.5. Uneus! Opuragpl, NPOBOASAINIME KOMIUIEKCHOE JHArHOCTUYECKOE
obcnenopanne, cornacHo Muctpykiyu [11] obcneroBaHus, 1ODKHE HMETh!

- clleoAex Iy, B ToM uucie Kacku (. 4.1 Mactpykimu [11]);

- Heo6XOMMEIE 71eKTPO3ALIUTHEIE cpencTra (pasjen 2 Muctpykiuu [10]);

- IpemoxpanuTenbHble nogca (1. 4.5 Mactpyknuu [11].

- UHAWBHAYANbHBIE CPEJCTBA 3ALIMTHL OT JNEKTPHUECKHX MOJIeH {9KpaHUpYIOIie
KOMILIEKTBI) NIpH paGoTe Ha TpaHcdopmaropax HampsbkeHueMm 330 xB u Bbile
(pasnen 3 Muctpykuuu [11], a Tarke 3akona PO ot 17 urons 1999 r Ne 181-@3
"O6 ocHOBax oxpansl Tpyza B Poccuiickoi ®eaepanuu").

Bce Mcmone3yeMble CpeACTBa 3alUTH JOMKHEI OTBEYATh HOPMaM U CPOKaM
SKCIUTyaTalluy, YCTAHOBIIEHHBIX B [11].

7.6. Ipu paboTe 4neHOB GpUrajbl B HENMOCPENCTBEHHOM b61u30cTH OT Gaka u
ocobeHHO y pasbema KOJIOKONA TPaHC(OPMATOpa HOJDKHO — YYMTHIBATHCH
JOTyCTHMOE BpeMs MpeGBIBaHKS B MAarHHTHOM IOJE IIPH OOWEM M JIOKAmbHOM
BO3IEHCTBHH €0 Ha 4eIoBeKa B cooTBeTCcTBUH ¢ Tpebosanuamu Canllux 2.2.4.723-
98 [12].

[MoaToMy wenecooOpa3HO B mepBble 4ackl OOCIefoBaH{s TPOBECTH
M3MepeHHs MHIYKIMH MardHiTHOTO IMONA y CTeHKM 0aka, B TOM 4HCle, Y pasbeMa
KOJIOKOJIA B 30HaX IIPOJOIDKMTENsHOH paboThl uneHOB Opuraael. HaMepeHws
c/leflyeT MIPOBOANTE [IPH HaHGOJBIIEH BO3ZMOXKHOH Harpyske TpaHcdopMaropa.

JInTepaTypa
1. PII 34.45-51.300-97. OGBeM M HOPMEI HCIIBITAHHH 31eKTpoobopyaoBanus, 6-¢
ma., 2001.
2. COOpHHK METOAUYECKUX OCOOHH 110 KOHTPONK) COCTOSIHUS
snexTpoobopynosanus (mon pea. @.JI. Korana. M.: AO «®upma OPT'POC», 1998.
3. PII 34.46.303-89. Meroandeckue yKasaHys IO TOATOTOBKE M NPOBCACHHIO
XpoMaTorpaguueckoro aHanM3a TIa3oB, PpacTBOPEHHBIX B Macle CHJIOBBIX
tpa"chopmaropos, 1990.
4. PI 153-34.0-46.302.00. Meroauueckde yKasaHMsg IO AUATHOCTHUKE
Pa3BUBAIOILMXCA Ae(GeKTOB II0 pe3yJhTaTaM XpoMaTorpad)MyecKoro aHalu3a rasos,
PACTBOPEHHBIX B MAcie CHIOBBIX TpaHcdopmaTopos, 2001,
5. PO 34.43.105-89. MerogMueck¥e  yKazaHus 110 3KCIUIyaTalldy
tpanchopMaTopHEIX Macen, 1995.
6. PII 34.43.206-94. Ormpepenenne CoAepXaHUA (QypPaHOBBIX IPOU3BOJHBIX
MEeTOJOB BHICOKO3((heKTHBHOMN XUIKOCTHOH XpomaTorpaduu, 1995.
7. Ceu IIL.M. Metonsl u cpencrBa AMATHOCTHKH o0opy/moBaHUSA BBICOKOTO
HanpsoxkeHds. — M.: Oreprousar, 1992.
8. PIT 34.43.107-95. MeToxnueckie yKa3aHuA 110 ONPeeeHHI0 COAePXKAHUA BOIEI
H BO3/]yXa B TpaHchopMaTopHOM Macie, 1996.



14

9. TIOT PM-016-2001 P/[-153-34.0-03.150-00. MexoTpacnesple mpaBuia Mo
oxpaHe TpyHaa (IpaBuia 06e30MacHOCTH) NPH 3KCIUTyaTallUH 3IEKTPOYCTAHOBOK (C
W3MEHEHHSIMH U JOIIOIHEHUAMH, BBeAeHHBIMH ¢ 1 uronsg 2003 r

10. IIpaBuma paloTel ¢ TIEPCOHAIOM B OpraHH3alUAX SJIEeKTPOIHEPreTHKH
Poccuiickoti ®@enepanuu. [Tpukaz MunTonmsnepro Pocen ot 19.02.2000 r. Ne 49
(3apeructpupoBan MuntoctoM Poccum 16.03.2000 r. PerucTtpanMoHHBIH HOMED
2150.

11. THCTpyKUMA IO NPAMEHEHUIO M HUCIIBITAHMIO CPEICTB 3alIMThl, HCIOIL3YEMBIX
B aJtekTpoycranoBkax ([Tpuka3z Munsnepro Poccun ot 30.06.2003 1. Ne 261)

12. IlepemeHHBle MarHHTHBIE IIONI NPOMEIIUIEHHOH dwacTtoTel (50 IT'm) B
TIpOU3BOCTBeHHbIX YclIoBHAX Canllun 2.2.4.723-98.

13. Otuer mo poroBopy Ne 2268040 «Paspaborka THMOBOH MNporpaMMEl U
METOJVIKH KOMILIEKCHBIX o0cnetoBaHMit TpaHCHOPMATOPOB
(aBTOTpaHCPOPMATOpOB) H HIYHTHPYIOIIMX peakTopopy». OTam 4. Paspaborka
MepBOH M BTOPOM pefakiud «THIIOBOM IIpOrpaMMbl U METOAUKH KOMIUIEKCHBIX
ofcnenoBaunii  TpaHcdopMaTopoB (aBTOTpaHCGHOPMATOPOB) K IIYHTHPYIOLIUX
PEaKTOpOB».



