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1. O6n1acTh npUMeHeHUS

Hacrosnmii craHAapT pacmpocTpaHseTcs Ha CUIIOBBIE TPaHC(HOPMATOPHI
K1accoB HanpspkeHus 110 kB U BbILLE U COAEPIKUT POLENYPY 0TOO pa LHEILTIONO3HOM
(TBEPAOI) M3OMANMM NPH HATMYWM WM OTCYTCTBHH MAKETOB U3OJALUH, METOBI
OITPEIENICHAS BIIAr0CO/IEPrKaHUs 00pa3oB H30IAIHH, A TAKOKE OTIUCAHHE IIPOIEAYPHI
BBITIONTHEHHS KOHTPOJIS BIIAr0CO AEPKAHMS H30JIAIINHA TPH KATUTATEHBIX PEMOHTAX.

2. HopmaTuBHBIE CCHITKH

B  HacrosmeM cTaHAapTeé HCMHOJIB30BaHbl HOPMATHBHBIE  CCBHIUIKH
Ha CJIEAYIOLIME CTAHAAPTH M JOKYMEHTEI:

2.1 TOCT 3134-78 VYaiit-cnuput. TeXHUYECKUE YCIIOBHS.

22 TOCT 12769-85 bBymara »3neKTPOM30JALMOHHAS KPENMPOBAHHAS
Texan4eckue yCIoBusl.

2.3 TOCT 23436-83 bymara kalenbHas JUIL M30JSILMH CHIOBBIX Kalenei
Ha HanpskeHue 10 35 kB BxmounTensHo. TeXHUUYEeCKHE YCIOBUSI.

2.4 TOCT 3553-87 Bymara TenedoHnHas. TeXHIUECKIE YCIOBHSL.

2.5 TOCT 4194-88 KapToH 31eKTpOU30JISITHOHHBIN IS TPAHC HOPMATOpOB 1
aInmnaparoB ¢ MAC/HbIM 3alI0JHEHUEM. TEXHUUECKHE YCIIOBHSI.

2.6 T'OCT 645-89 Bymara kabenbHas UL H30JISTHH Kabenel Ha HampsbKeHAe
ot 110 go 500 kB. TexHnueckue ycioBus.

27 TOCT 2487491 ByMmara 31eKTpPOH30JIALMOHHAs TPaHC(HOPMATOPHAsL.
TexHudeckue yCIoBHs.

2.8 TOCT 8682-93 (MCO 383-76) Tlocyma naboparopHas CTEKISTHHAS
[Tnuder KoHUIECKHE B3aNMO3aMEHIEMEIE.

29 TOCT P MDK 60814-2013 Xuakoctd wu3osIHOHHBIE. Bymara
1 TIPECCOBAHHBIH KapTOH, MPONUTaHHbIE MacioM. OrnpeneneHne coaep>KaHus BOIbI
ABTOMAaTHUECKUM KyJIOHOMETPUYECKUM TUTPOBaHueM o Kapiy duiiepy.

2.10 TOCT 25336-82 Ilocyna u 06opynoBaHue 1a0b0paTopHbIE CTEKIITHHBIE.
THIIbI, OCHOBHBIE IAPAMETPHL U Pa3MEPHL.

2.11 CO 34.46.605-2005 (PIU 34-38-058-91) «TwumoBas TEXHONOTHYECKAT
uHCTpyKuMa. Tpancdopmaropsl kiaccoB Hanpspkenus 110-1150 kB mouiHOCTBIO
80 MBA u 60n¢e. KanuTaibHBIH PEMOHTY.

212 CTO 34.01-23.1-001-2017.  O6GbeM ¥ HOPMBI  MCIBITAHMIi
3NEKTPOOOOPYI0BaHHS.

213 PO 16 363-87 TparcdopMmaropsl CHIOBHE. TpaHCHOpPTHPOBAHUE,
Pa3rpy3Ka, XpaHEHHE, MOHTAX U BBOJ B SKCITyaTalHUIO.

214 TV 25-2024.010-88 Anmnaparsl Ui KOJMYECTBEHHOTO ONPEACICHUS
COJIEpP KaHUs BOJBI B HE(TAHBIX, MUIIEBEIX U IPYTHX IPOAYKTAaX.

2.15 MerouyecKue yKa3aHus IO ONPEACICHUIO BIarocoaep kaHus TBEpIOi
U30J4A1UM OOMOTOK CHIIOBBIX TpaHC(GOPMAropoB (IIYHTHPYIOIMX PEAKTOPOB)
IO pe3ysibTaTaM M3MEPEHUS UIJICKTPUYECKMX XapaKTEPUCTHK. — YTBEPKICHHI
OAO PAO «ESC Poccum» 21.06.2007.

2.16 TlpaBwia mo OoxpaHe TpylJa MPU SKCIUIyaTallidl SJIEKTPOYCTAHOBOK,
npuka3 Muntpyzna Poccun o1 19.02.2016.



Ipumeuanue. [IpH MONB30BAaHMHM HACTOSIMM CTaHAAPTOM IeNecOOOpasHO NPOBEPHUTHL
IEeNCTBUE CCHUTOUHBIX CTAHIAPTOB (CBOMOB MPABHIT /MK KIIACCH(UKATOPOB) B MHGHOPMALIMOHHON
crcTeMe OOIIEro MOJB30BaHMs - Ha O(QULMANBPHOM CaiiTe HallMOHalbHOro opraHa Poccuiickoii
ODenepaunu MO CTAaHAAPTU3ALUMH B CeTH VMHTEpHET MJIM MO €XErogHO H3AaBaeMOMY
uHopmauonHomy ykazarento «HaluoHanbHBIE CTaHOAPTBI», KOTOPbIi OMyOJIMKOBaH IO
COCTOSIHMIO Ha 1| sIHBapsi TeKyIIero roga, M IO BBHIYCKAM €XEMECSYHO H34aBaeMOro
uHpopMaunoHHoro ykasatens «HarumonameHBIE CTaHAApTH» 3a Tekymmid rox. Eciou 3ameHeH
CCBUIOYHBI CTAaHAAPT (IOKYMEHT), Ha KOTOPBIHA AaHa HEATHPOBAHHAS CChIIKA, TO PEKOMEHIYETCST
HCIIONIB30BaTh JEHCTBYIOLIYI0 BEPCHIO STOTO CTAHAApPTa (IOKYMEHTa) C YIETOM BCEX BHECEHHBIX B
NAHHYIO BEPCHUIO U3MeHeHHuit. ECii 3aMeHeH CChUIOYHBII CTaHAapT (HOKYMEHT), Ha KOTOpbIii JaHa
JAaTHPOBAHHAS CChLIKA, TO PEKOMEHAYETCsI HCIONBb30BAaTh BEPCHIO STOTO CTAaHAApTa (IOKYMEHTa) €
yKa3aHHbIM BbILIE rogoM yrBepskaeHust (npusstus)). Ecnm mocnme yTBepKOEHHS HACTOSLIErO
CTaH[apTa B CChUIOUHBIH CTAHAAPT (JOKYMEHT), Ha KOTOPBI /laHa JaTHPOBAHHAsI CChLIKA, BHECEHO
HU3MEHEeHHe, 3aTpardBaiollee IIONOXKEHHE, Ha KOTOpOE [aHa CCBUIKA, TO 3TO TOJIOXKEHHE
PEKOMEHIyeTcsl MPHMEHATh Oe3 ydera MaHHOTO W3MEHEeHHsA. Ecim  CChUIOYHBIN CTaHAapT
(IOKYMEHT) OTMeHeH 6e3 3aMeHBI, TO MTOJIOKEHHE, B KOTOPOM JIaHa CChIIKA Ha HETO, PEKOMEHYETC St
MIPUMEHSTh B YaCTH, He 3aTPATUBAIOIICH 3Ty CCBUIKY.

3. O603HauYeHAsI K COKPAIICHHSI

3.1. Tepmunbl 1 onpeaeIeHHs

B HACTOSLIEM cranjaapre NPUMEHEH clieayroLmi TEPMUH
C COOTBETCTBYIOIIAM OTIPE/ICIICHACM

Kanrons — nonast TpyOka (CTEKJISIHHAS MM METAJUTMYECKas), COCTUHEHHAs
CO CTEKJISIHHOM YaCThIO IIMPHUIIA U NIPEAHA3HAYCHHAS 1)1 0TOOpa Macia.

3.2. O603Ha4YeHHS H COKPALICHHS

B HacTos1EM CTaHAAPTE IPUMEHSAIOTCS CJIEAYIOIME COKPAICHHS
BH — BBICTIICE HATPSIKEHUE

HH — Hu31ee HanpsoKeHUe

CH - cpennee Hanps>keHUE

HT/] — HopMaTuBHO-TEXHUYECKUI TOKYMEHT

PO — perymupoBouHas 06MOTKa

9.J1.a. — YUCTHIH AJIA aHAIM3a

4. O0ume noJ10keHUS

4.1. Ileppoan4HOCTE KOHTPOJSI W MNpeAe/bHO AONYCTHMbIEC 3HAYEHHSA
BJ1Ar0CO/ePKAHNS LeJJII0I03HO0I H30/151 11U

4.1.1. BmarocojnepkaHue LEUTIONO3HONH (TBEPAON) HW3OJSILMH  SBISETCS
OJIHUM M3 BOKHENIINX OKa3aTesIeH, 0 KOTOPBIM OLICHUBACTCSI COCTOSHUE KaK BHOBb
BBOJUMBIX B 3KCIUTyaTallUIO, TaK M SKCIUTyaTHPYEMBIX TPAHC(HOPMATOPOB, & TAKKE
TpaHc(GopPMATOPOB, IPOLICAINX KATUTAILHBI I pEMOHT. Biara B TBEpbIX M KUIKHAX
U30JIALMOHHBIX MaTre€pHUalax CYILECTBEHHO CHIDKACT JIICKTPUYECKYH) MPOYHOCTH
n3ojsiuud. Ilpy MOBBINIEHHBIX TEMIeEparypax Bjara B LEUTIOI03HOW W30JIALMU
YCKOPAET CTapeHHe MW  Pa3jIoXKEHWEe LEUnONo3bl. KpoMe TOro, BBICOKOE
BJIArOCOAEPKaHUE LIEIUTIOIO3HON H30JILUN MOSKET PUBECTH K BBIACICHUIO BOIBI
B MacJIO ¢ 00pa30BaHUEM AMYIbCHOHHOM BOJIbI, YTO MOYKET MPUBECTH K MPOOOI0 U
aBapuu. [losTOMYy HOCTOBEpHBIE AAHHBIE O BIArOCOACPXKAHUU LEJUTFOIO3HON
U30JLLUN TpaHCHOPMATOPHOro 000pYyIOBaHHS MMEIOT OOJBIIOE 3HAYCHUE I



Oe3aBapuifHOM OKCIUTyaTallid W  YBEIUYECHHS CPOKA CHOyXKOBl  CHIOBBIX
TpaHc(HOpPMaTopoB.

4.1.2. Cornacuo Tpe6osanuto n. 9.3 CTO 34.01-23.1-001, BiarocoxepxaHue
TBEPAOM M30JILUH KOHTPOIUPYETCS y TpaHcopmaropos HanpsokeHneM 110 kB n
BeIIIE. Biarocoaep)kaHue NEUHONO3HOM (TBEPAOH) M30MSLMH BHOBb BBOJMMBIX
TpanchopMaropoB U TpaHcGopMAaTopoB, MPOIMETIINX KaNUTATBHBI PEMOHT, HE
JOJDKHO TPEBHIMATh 1%, a SKCINTyaTHpyeMbIX TpaHc@opmaTropos - 2% no Macce.
st pascopMaTopoB, 0TPabOTABIINX YCTAHOBJICHHBIE HOPMATUBHO-TEXHUUECKOH
JIOKyMEHTAlMel CPOKH, JOMyCKacTCs 3HAYCHUE BIArocolepikaHus TBEPUOH
W30JIIMN  TpaHC(OpMaTOpOB, MPOMEAIINX KANMTANbHBIA PEMOHT, - 2%, a
IKCILUTyaTHpyeMbIX TpancGopmaropos —4% 1o Macce.

4.1.3. Onpenenenue BIIAr0CO AP KaHMs HEJUTIONIO3HOM H30JIAIHA
Tparcdopmaropos cornacHo . 9.3 CTO 34.01-23.1-001 nposoaurcst:

- Iepel BBOJIOM TpaHC(OPMATopoB B HKCIUTYaTalMI0 M MPH KaMUTATBHOM
PEMOHTE B CJIydac TOSBICHHS TPU3HAKOB YBIAKHEHUS, YCTAHOBJICHHBIX
H3MEPEHUSAMH W/WIH TPH TIPOACILKATENPHOCTH TpEOBIBAHMS aKTHBHON YacTd
TpaHc(opmaropa Ha BO3Ayxe, TpeBBILIAMOLEH ycTtaHoBiaeHHbie B 1. 9.1 CO
34.46.605,

- B NMCPUOT BBITTIOJHCHUA KaMWTAIBHOI'O PEMOHTA € Cy].LlKOﬁ H HpOMblBKOﬁ

TBEPAOH U30JALHUH.
OnpeneneHue BIarocoAepKanus TBEp A0 H H30JHIUHI TPAaHC (POPMATOPOB IPOBOAUICS
MPHOPUTETHO 10 aHAJIM3Y BJIarocoAeP>KaHus 3aI0KEHHBIX B 0ak 00 pa3ioB (MakeToB)
M30JIUH (IpU MX Haauuuu). [Ipu OTCYTCTBHM MAaKETOB MOPSJIOK M 30HKI 0TOOpa
mpod (00pasmoB) MELTONO3HON M3OJIAIMH  BBIIOJHIETCS B COOTBETCTBHH C
PEKOMCHOAITUAMHA HACTOAIICTO CTaH1apTa.

4.1.4. Bnarocojep:kaHue HEUTI0I03HO 1 H30IAIUH B TIPOIIECCE IKCIUTy aTally
JOIycKaeTcss HE OMpENeNsTh, €CIM BIArocoJep)kaHue Macyia, mpoda KOTOpPOro
otoOpana 3 TpaHcpopmaropa, mporperoro no 60 C, ne mperbimaer 10 r/T (m.9.3
CTO 34.01-23.1-001).

4.2. TpeGoBaHusi K 00pa3uam UeJJII0J03HOM H30IST I

4.2.1. OmpeneneHue BlarocoaepkaHus o0pa3oB U3OJALUH TPOBOAUTCS B
ciydasx, ykazaHHBIX B 1. 4.1.3. Tlpu otOope mpenmouTeHHe CIEAyeT OTAaBaTh
oOpasraM KapToHa (MakeTaM W3O0JMINH) CIENHAIGHO 3al0XKEHHBIM B aKTHBHOM
gacti (cM. 1. 5.1). TIpu OTCyTCTBHM 3THX 0O0pPa3moB OTOOP KapTOHA CIEmyeT
IIPOBOIMTH B AKTHMBHOM 9aCTH B COOTBETCTBHH C YKa3aHWusIMU I1. 5.2. OCHOBHBIE BHAbBI
LEJUIIONO3HOH U30JALUH TpaHCc (hopMaTopa MPUBEIEHBI B PUIOKEHUU A.

4.2.2. B xauectBe 0O0pa3loB cieayeT OTOMparh KapTOHHYIO W3OJISLMI0
TommHO# oT 0,5 mo 3 Mm. HeoOXOauMMO y4yWTBIBAaTh, YTO BJIArOCOICPIKAHHE
00pa31oB KapToHa MEHbIICH TOJIIMHBI, OTOOPAHHBIX ¥ TPAHCHOPMATOPOB cpasy
TOCJIE BEIBOJIa M3 paboThI, KaK MPABHJIO BhILLE, 4eM y 6oJiee ToJICThIX 00pa3ioB. Eciu
Ul NPOBCJACHHA aHAIU3a Ha BJIArOCOJACPKAHME HET BO3MOXKHOCTH OTOOpars
00pasIbl KApTOHA TOJMMUHON 0,5 MM, TO MCHONIB3YOT 0OPa3LBI TONILMHOM 2-3 MM,
KOTOpBIE CIIEAYET pa3AeNUTh HA BHYTPEHHWM W BHEIMHWM (COTPHKACAIOIIMIACS C
MacIiOM) CJIOM 1 OIIPEENCHIE BJIarocoAep KaHwsi IPOM3BOINTH JUT KKIOTO U3 STAX
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cioeB. BmecTe ¢ TeM cliefyeT yUUTHIBATh, 9TO  TOCHE KallUTAIEHOIO PEMOHTA C
CYIIKO}f aKTHBHOI dYacTW (HampuMep, METOJAOM pPa3OpBI3THBAHHWS Macia Ipu
BaKyyMHPOBaHWH aKTHBHOM JacTH) 006pa3Iibl ¢ 60JIbIIel TOMIIMHO N W30S LIMH MOTYT
uMeTh GoJiee BLICOKUI YPOBEHD BIAr0COACPKAHNS.

4.2.3. HeoOxoaumas macca OTOMpacMbIX 00pa3lOB U30JALUKM 3aBUCHUT OT
MeToJa OmpenelcHUsl Blarocoiepkanus. [Ipy ONIpeneneHuu BIarocoAep KaHus
TBEP 0¥ u3ossiuu MeTo1oM JliHa-Crapka, HarmpuMmep, ¢ moMousko annapara AKOB
(ITpunoxxenne B), HeoOXoaMMas Macca IEUTIONO3HON M3OMAIUN COCTAaBIAET ABE
Haeecku 110 40+60 r marepuana 00pa31oB Kaxkao# TomumHeL. [Ipy HCnoIB30BaHUH
npubopoB A ONIPENENCHUS COJACPXKAHWS BOABL B ILEIUIOJIO3HOH H30JLILMH
ABTOMATHYCCKUM KYJIOHOMETPUYCCKUM TUTPOBAHUEM IO METOAY Kapna CDI/IH.Iepa
(TTpunoxenue B) cormacao FTOCT P MBOK 60814 maccaoaHoro o6pa3iia kKapToHa He
npepbimmaer 1,0 T. 3HavyeHWe IUIOMmMAmd OOpPa3loB IMEUTFOIO3HON H30MALHH,
0TOMpaeMbIX [ MPOBEACHHUS aHATM3a HA BIAroCOJAEpIKaHUE, B 3aBHCUMOCTH OT
HCIONB3YEMOr0 METOJAa M TOJIIWMHBEl KapTOHA, mpuBeAcHO B Talbmuue 1. Takum
0o0pa3oM, MPH HAIMYMM COOTBETCTBYIOLIEr0 OOOPYAOBAaHHS PEKOMEHIYyETCS
0TAaBaTh NPEAIOYTEHUE ONPENCTICHUIO BIIaroC o 1eprKaHus IECIUT0JIO3HOH H301s1mu
KyJIOHOMETPHYECKUM THTPOBAHUEM, TaK KaK IIPH 3TOM TPeOYeTCs 3HAYMTEIILHO
MeHbIass Macca oTOmpaeMbIx oOpasuoB. IlpaBuna otbopa oOpasioB W30JISAIMHA
YCTaHOBJIEHBI PA3eIOM 5 HACTOSILETO CTaHAApTA.

Tabmuna 1 - Iliomany o0pasuoB KapToHa, HeOOXOmMMas Juisi  ONpeneneHus
BJIATOCOZCPIKAH IS LISJUTIOIO3HOH H30JALUH TPaHC(POPMATOPOB

Tnowaas 06pa3LoB KapTOHA, CM2,
TonumHa kapToHa, TIPH OTIPeeJICHUH BIArOCONEPKAHUS
MM npubopom AKOB, TprOOPOM ISl KYJIOHOMETPHUYECKOTO
HE MeHee TutpoBanus (no K. duinepy), He Gonee

0,5 900 18

1,0 450 9

1,5 300 6

2,0 225 4,5

3,0 150 3

424 Jns otbopa 06pa3lioB MNOATOTABIMBACTCS  YMCTBHIH, CYXOH,
TEPMETHYHBIA COCYA, KOTOPBIHi MOOKEH HMETh MHUHHMAIBHO BO3MO>KHYIO
BMECTUMOCTb JUIsl CHIDKEHHS BIarooOMeHa MeX Iy MacjioM u Oymaroii.

4.2.5. OOpa3usl KapToHa Mocjie 0Téopa cpasy ClieAyeT MOMECTHTh B COCYH
(6a40K MM IIMIPHIT) € MACJIOM M 3arepMeTH3UPOBaTh. ClieyeT HCIOJIb30BaTh Macyio
U3 TOT0 ke Tpancpopmaropa. IIpu oTcyTcTBHE Macia B TpaHcpopmMaTope (COTIacHO
npunoxxenuto 4 PJ1 16 363) cocyx ¢ o6pa3uaMul Jo/bkeH OBITh 3all0JHEH MAcJIoM, €
BIIAroco/IEpP’KaHAEM, YCTAHOBIICHHBIM JUIS Macesl, TIOATOTOBJIECHHEIX K 3aIMBKE (TO
ectb He Oonee 10 r/r). Hag macyioM B Gadke moJbkeH OBITH HEGOJBIIOH 00BEM
BO3/yXa U1 KOMIIEHCALMY €70 PaclIMPEHAs IPH U3MEHEHHH TEMIIEPATyPhI.

4.2.6. Ilpu oTbGOpe MaKeTOB HM3ONSAIMA BPEMs HAXOXIEHHS 0Opa3loB HA
BO3IyXE A0 FEPMETU3ALMN HE TOJDKHO nmpesbimarsh 10 mud. [Ipu ot6ope 06pasior



W3 aKTUBHOHW 4acTh (BO BpPEMs KANUTAIBHBIX PEMOHTOB) 3TH pabOoTHl ClICHyeT
MPOBOMTH CPa3y MO CIE TOABEMA KOJIOKO0JIA WK BEIEMKU aKTHBHOH 4acTH.

4.2.7. Ecmm omnpenencHUE BIAroCOIEPXKaHWs IUIAHUPYETCS IPOBOIUTL C
nomotnpio mpudopa AKOB, To mns nmpo6oot6opa ucmob3yercs 6a40K pa3sMepom
100x200x200 MM ¥ KpBIIIKO# ¢ pe3MHOBEIM yIutoTHEHHEM. [Ipu oTcyTcTBMM Oauka
MOKHO HCIIOJIb30BaTh IMPOKOTOPIBIA CTEKISIHHBII COCYA €MKOCTBIO 10 3 I,
TepMETU3MPYEMBbIii CTEKIIIHHOM (MJIM KAIPOHOBO# ) KPBIIIKO#, IOTHO (PUKCHPYEMOH
Ha rOPJIOBHHE C TOMOLIBIO CTIEAATBHBIX 38KAMOB.

4.2.8. 1lpu onpeaeneHun BIarocoAep>kaHusi METOI0OM KYJIOHOMETPHYECKOTO
TUTPOBAHHA JOCTATOYHO UCIOB30BATh COCY JUIsl XpaHEHUs Tpod 00beMoM 110 0,5 1.
Kpome Toro, B kauectse cocyna Al XpaHEHUs: M IepeHoca o0pa3loB MOKHO
UCMONB30BarTh mmpul eMKOCTBI0 50-100 M. Ilpum Wcmonb30BaHMM LMIpULA
BBIIOJIHSIOT CJIEAYIOLIYIO IPOLEAYPY:

4.2.8.1 3amoJHAIOT MIIPHIL MaCJIOM Yepe3 KaHIOMIO (UM TIOTHO HAAETYIO Ha
HEE CWIMKOHOBYK) WIIM PE3UHOBYIO TPYOKy) IO TeX MOp, MOKa MOPIUEHb He
BBIJIBUHETCS U3 CTEKIISIHHOTO KO PITyCa [IPHLA,;

4.2.8.2 3aKpbIBAIOT KAHIONIO IUIOTHO TMOJOTHAHHBIM KOJITAYKOM (MM
HAJIECBAIOT WIJIy M TEPMETH3MPYIOT KOHELl WIJIbl, HAKaJbiBad HA HEE KYCOK
MAacJIOCTONKOM PE3NHBI WK 3aKPBIBasd KOJMAYKOM ),

4.2.8.3 BBOJAT B IMpPHI] 00pa3elr;

4.2.8.4 cHOBaBCTABIAIOT MOPIICHB B IMPHL, CHUIMAIOT C KAHIOJK (WITA UTJTHI)
KOJINAYOK ¥ BJABIUBAIOT MOPILEHb N0 T€X MOP, MOKA HE BBUILETCS HEOOXOAMMBIHA
00beM Maciia;

4.2.8.5 cHOBa HaJICBAIOT HA KAHIOMIO KOJMAYOK (MJIH TE€PMETUIUPYIOT KOHEI]
HA/IETON UIJIBI, aHAIOTHYHO OMMCAHHOMY BBILIIE),

4.2.8.6 HarmoNHEHHBIH TakuM  00pa3oM MIMPHUL WCIONB3YIOT AN
TPAHCTIOPTUPOBAHMS.

4.2.9. [ns uzpnedyenus oOpasua OymMaru u3 MIpHIa MOCTYNAT CIICAYIONHAM
oOpazom:

4.2.9.1 nepoxammpun Urioi (kaHwomnel) BBEPX, CHUMAOT KOJIMAY0K C KAHIONMH
(MM ¢ UIJIBI MACI0CTOMKYIO PE3UHY) U BBIIBUTAOT MO PIIEHB 10 TEX MOP, TOKA OH HE
MOKAKETCS U3 KOpIyca IMpHIIa;

4.2.9.2 HaneBalT Ha KAHIOMO KOJMAYOK (WJIM TEPMETH3MPYIOT WIIY C
MOMOIIBIO MACIOCTOMKON PE3HHEI),

4.2.9.3 nepeBOpAUMBAIOT ILITIPHIT;

4.2.9.4 m3pnekarT NOPIICHb W3 KOPIyca IINPHLIA W BBIHUMAKOT 0Opa3Ifhl
OyMmaru npeaBapuTeNbHO IPOCYIIEHHBIME METAUTAY €CKUMH IIHITIIAMH.

4.2.10. YnakoBaHHEIE B TE€PMETMUYHBIE COCYABl 0O0pa3ibl H3OJIILHH
JOMyCKAeTC s TPAHCTIOPTHPOBATh U XPAHUTh HE 0oJiee 7 CYTOK.

4.3. TpeGoBaHus K BHIOJHEHUI0 Pa6OT

4.3.1. Bce palotel, CBs3aHHBIE ¢ OTOOPOM MPOO M3OJSIUHM, a TaKKE
BBINIOJIHEHUEM aHATIN30B Ha UX BIIArOCOIEPIKaHNE, TOJDKHBI BBITMOJHATHCS B CTPOrOM
COOTBETCTBMM ¢ TpeOoBaHWsAMH [IpaBun mo oxpaHe Tpyaa OpH IKCIUIyaTaluH



3JICKTPOYCTAHOBOK, & TakXke TPeOOBaHMI OXpaHbI TPyAa MpH paboTe B XUMHYECKOH
naboparopuvu.

4.3.2. Tlo 3aBepuweHnn padoT Bce MecTa 0TOOPA, a TAKKE BOCCTAHOBJICHUA
LIEJUTFOJIO3HOM M30JIALIH (€CIH OHHU BBITOJHSINCH) JOJDKHBI OBITh YKa3aHBI B aKTe
peMoHTa TpaHchopMaropa.

5. OT00p 06pa3OB HeTHI03HOI N30/ 1HH

5.1. OT0op cienHaJIBLHO 32J10)KEHHBIX 00Pa31[0B KAPTOHA (MAKETOB)

5.1.1. TIpomecc oTOOpa MELTONO3HOW W3ONAIMKA OOBIYHO COCTOWT B
M3BJICUCHHM CICHUATLHO 3al0KCHHBIX HA aKTWBHOW dYacTu TpaHcdopmaropa
o0pa31oB KapTOHA pa3Ho# TommuuHBI (00pa3libl, Kak MPaBHiIO, 3aKPEMJICHB Ha
BEpXHEH ApMOBO#i Oanke). PacmoioskeHre MakeTa B cirydae Oaka KOJIOKOJIBHOTO THIIA
MIPUBEICHO HA pUCYHKE 1.

PrcyHok 1— Dcku3 paconoxeHust MakeTa H30JsIUH B 6ake KOJIOKOJIBHOrO THIIA:
1 — mmrok; 2 — Hak TpaHcdopMaTopa; 3 — MakeT H3OJILKHU; 4 — MATHUTOTIPOBOM.

5.1.2. Or6op MakeTOB HM30JALUM MOXKHO MPOBOAHUTH 0€3 TMOJHOIO CIMBA
MacJjia n3 6aka TpaHcGopMaTopa, MOCKOJIBKY Ha Oake B €r0 BEPXHEH 4aCcTH HMEETCS
CHELMANbHBIN TIOK U1 0TOopa 00pasloB, HA KPHILIKE KOTOPOTO €CTh HAAIKCH:
«MakeT H30JALUNY. Ecnu He mnaHupyercs NONHBIM CIMB Macia u3
TpaHcdopMaropa, To Ui JOCTyNa K MakeTam (0Opa3uaM) H3JIMIHN 00heM Maciia
HE00X0IUMO NepeKavyaTh B PACIIMPUTEND WM OTAETBHO CTOSIIYIO YUCTYH EMKOCTb.
YpoBeHb Maciia B 6ake KOHTPOIUPYETCS € MOMOINBIO BpEMEHHOTO MACIIOyKa3aTelisi,
YCTaHABIMBAEMOTO HAa MNPOOOOTOOpPHUKE, WM BHU3yallbHO, KOTJA MOSBISCTCS
BO3MOXKHOCTh OTKPBITUs KPBIIIKH JIFOKA «Maker uzomsiuumy». [jisi MUHMMU3anuu
CJIMBAcMOT0 00BbeMa LeIeco00pa3sHO CIMBATh MAcjo 0 YPOBHS HIDKHEH KPOMKH
moka «Maker wu3omAUMM» U OTOMpaTh Makerel (oOpasmpl) W3 o0beMa Macia,
co0moaas Heo0X0 IUMYIO OCTOPOKHOCTD.

5.1.3. Ilpu ompenenieHuN Biarocoaepskanus ¢ moMompl mpudopa AKOB
cllenyeT M3BJeYb OJUH KOMIUIEKT 00pasiuoB: 6 mryk TonmmHoM 0,5 MM, 3 mryku
TOJIIMHOH 1 MM 1 1 miTyky TommmHOH 3 MM. [Ipu onpeneneHnn BIarocoaepanus
METOAOM KYJIOHOMETPUYECKOIO TATPOBAHMS W3 YCTAHOBJICHHOTO MAaKeTa ClieyeT
oTpe3arb 00pa3upl TosmmHoM 0,5, 1 ¥ 3 MM, IJIOMIAAE KOTOPHIX YKa3aHa B Tabnmne 1.



TIpu 5TOM OCTaBIIYIOCS YacTb MAKeTa CICAYET BEPHYTh B TpaHchopmarop L
BO3MO>KHOCTH JATIbHEHIIETr0 KOHTPOJIS BJIAr0C 01EPKAHMAS A3 OJIAIHH.

5.14. B cayuae moxcimiBa Macia W3 0aka Mocie 3aBepileHus otdopa
00pa3lioB AOJMBaTh Macjio B Oak HY)KHO MNepenmyckas €ro M3 pacHlupuTens U
BBINyCKask BO3IYyX Uepe3 MpoOKy B BEpxXHEd Touke Oaka TpaHc(opmaropa, He
JOTycKas TpH 3TOM MOMAafaHus BO3/Ayxa B pacHiMputens (B TpaHcdopmarope ¢
IUIEHOYHOM 3aIIUTOM Macna).

5.2. OT6op 00pa3uoB KAPTOHA IPH OTCYTCTBUH MAKETOB H30JISILIUH

52.1. B psane ciyyaeB 3akiaika MAakeTOB M30JALUM MOXKET ObITb HE
OPEeAyCMOTPEHA KOHCTPYKIueH Tpancdopmaropa, a il TpaHc(hOpPMaropoB ¢
OOJNBIIMM CPOKOM JKCIUTyaTallil 3aJ0KEHHBIE MAaKETBl H30JALIMH MOTYT OBITh
HNOJIHOCTBIO HCMOJB30BAaHBL. B 3TOM ciydyae @ocie cimBa Maciaa u3 Oaka
TpaHcopMaropa U €ro pasrepMeTH3allii BO3ZHHKAET HEOOXOAMMOCTh BBIPE3ATh
06p33HBI KapTOHa U3 NU30JIAUOHHBIX I[CTaJ'[Cﬁ AKTUBHOM 4acTH WA OTOGpaTB ux m3
JOCTYIHBIX 30H C MOCJEAYIOIMM BOCCTaHOBIEHUEM. OUeHb BAKHO TPH 0TOOpE
0o0pa3llOB  HE CHU3UTb M3OMALMOHHYIO CTOMKOCTb [JIABHOM  M30MLMU
Tpanchopmaropa (cm. IlpuioxkeHue A), NOCKOJbKY OCHOBHBIMH JCTAJIIMH ISt
0t160pa 00pa3LOB SBJAIOTCS HAXOJAIIMECS B NpeieiaX AOCTYNHOCTH HApPY>KHbIC
IIEMEHTHI H30JIALNH AKTUBHOK 4acTH (Hapy>KHBIE OaphEePHI U MEPET0 PO IKH 0OMOTOK,
Gapbephl Ha OOKOBBIX ipMax, Oaphepsl Ha MEPEKITFOYAIONINX YCTpoiicTBax, Oaphepsl
Ha WIYHTaX Ha CTeHKe Oaka ¥ T.J.). YUUTHIBAas 3HAYUTEIBLHOE pa3HOOOpasHe
KOHCTPYKIHH TpaHc (hopMaTopoB (ake B MpeIesax OTHOTO THIA), PEKOMEHIYETCS
COTNIACOBEIBATh ~ yYaCTKH 0TOOpa M3OJAIMH C  3aBOJOM-HU3TOTOBHTETEM
Tpancopmaropa, ocoOeHHO AIf aBToTpaHcopmaropor S00kB u 750 kB u
IPOBOAUTH 3TU Pa0OTHI 101 KOHTPOJIEM Ie(-HHKeHEpa.

5.2.2. Cnenyer y4yuThIBaTh, 4TO MOCKOJBKY oOMoTka BH pacnonoxena
noBepx oOMoTku HH, TO Mg HEKOTOPHIX KOHCTPYKIHM aBTOTpaHC(opMaTopoB
HEnmb3s oTOMpaTh 00pasiibl U3 MeXK(pa3HO# MeperopoaKy, Tak KaK JaKe B HIKHEH
9acT 0OMOTOK MMEETCs JOCTATOYHO GOJBIIAs Pa3HOCTh MEK(pa3HBIX MO TEHIIHATIOB
U W3MEHEHHE M3O0JMLIUOHHOM CTPYKTYpPHl NEPErOPOJKA MOSKET MOBIMATH Ha
NpOYHOCTH H3omanun. K aBToTpaHcdopmaropam Takoit KOHCTPYKIMH OTHOCSTCS, B
4aCTHOCTH, Tpex(pazHble aBTOTpaHC(HOPMATOPHI C HOMHHAILHBIMU HANPSKEHUAMA
BH/CH 330/220 kB, 330/150 kB (a Taioke 220/150 xB), paspaboTanHsie io 1970
roja. Mex¢azHai neperopoakay HUX CTOMT Ha MPOKIaaAKax MeK(Da3HOM pMOBO
H30JALHH, YTO CBA3aHO C BBICOKOH HANPSKEHHOCTBIO NCKTPHYECKOTO ITOJIS.
IlosToMy HapymieHUE CTPYKTYpH Mexk(pa3sHOM H30NAIMH B [JaHHOM Clydac
HEJIOMYCTUMO.

5.2.3. B asrorpancdopmaropax ¢ o6MoTKoii BH, pacnoyioskeHHOH moBepx
oomotkn HH, Oonee mo3mHux KoOHCTPyKuuii (mocne 1970 T) wHcmomb3yercs
oberaromas NMeperopojika, CTodimas Ha Ipokiankax nox oomoTkoif BH. Takas
KOHCTPYKUHUs MMeeT 0ojee HH3KYI HaNpsKEHHOCTH DIIEKTPUUYECKOro TOJIT B
Mexk(azHOM IIPOMEXYTKE, HO BBIpE3aTh 00pa3ibl B MEK(HA3ZHOM MPOMEKYTKE U IS
3TOH KOHCTPYKLMHU HE PEKOMCHIYETCS.
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5.2.4. Kpome TOro, mnpuW BBOAE HampshkeHWs (B KOHCTPYKTOPCKOIA
[LOKYMEHTaLMN Ha3blBAEMOrO J/IMHENHBbIM HaNpsXXeHVWeM, B OT/IMYMe OT BBOAA
HanpsKeHWs HeTpanun) 0L4HOBPEMEHHO C BEPXHErO U HUXKHEro Topua 06mMoTKu BH,
oT60p 06pasyoB M3 MexdasHOW Meperopogkn fgenatb Henbss. [puMep Takoii
KOHCTPYKL MW NpUBEAEH Ha pUCyHKe 2. MprU3HaKoM Takoi KOHCTPYKL UK ABASETCS, B
4aCTHOCTM, HaNMYMe 3KPaHUPYIOLWNX BUTKOB (30HbI 1 1 2 Ha PUCYHKE 2), KOTOpble
yCTaHaB/MBAKOT ANA 3aLlMTbl OT UMMY/bCHbIX NEpeHanpsXKeHnid B NHENHOW 30He
06MOTKM BH.

525. [Ana otbopa 06pa3L0B KapTOHa B TpaHC(hopmaTopax, yKasaHHbIX B
nn. 5.2.2-5.2.4, MOXHO UCNO/Ib30BaTb TO/IbKO NOAMOTKY B KpeneHnsax otsogos HH
(n.5.2.6)

PucyHok 2 - MpumMep KOHCTPYKLUMWU C BBOAOM TMHEWHOM0 HanpsXXeHUA C BEPXHEr0 U HUXKHErO
Topua 06mMoTKM BH

5.2.6. B 00/MbLWIMHCTBE KOHCTPYKUWMIA TpaHC(OpPMaTOpPOB B  KayecTBe
06pasL,oB MOTYT CNY>XUTb NONOCHI KAPTOHA TONLWMHON 0,5 MM, Kcnonb3yemble 4
NOAMOTKM B MecTax KpenieHus TOKOBeAyLMX 0TBOAOB (pUCyHOK 3). Mpu oT6ope
3TO M30nAUMKM Heobxogmma Mocnedyrolias ee 3aMeHa. [pu 3aToM Tpebyetcs
cob6Nt0AaTh OCTOPOXKHOCTb, OCOGEHHO MPY KPEenaeHUU TPexas3Hoin KOHCTPYKLMK
0TBOJ0B (PUCYHOK 3 B) UM NPU KPENeHUN 0TBOLOB BbICOKMX K/1aCCOB HAMPSHKEHNS.
COCTOSIH/E NOAMOTKM W MPaBUbHOCTb €6 YCTAHOBKM B MaHKaxX UrparT BaXHYH
ponb B 06ECMeYEeHWU U30NALMOHHOM CTOMKOCTU KOHCTPYKUMM. [loaTomy
npegnoyTeHne cnegyeT oThaBaTb OTOOpPY WM30ASLMM B MecTax KpennieHus
ofHoasHbIX 0TBOA0B HH (pucyHok 3 a, 6).

1



a) @)

PWUCYHOK 3 - Y3/1bl KpenieHns 0TBOLOB LePEBSHHbIMI peiikamu:
a- KOHCTPYKUMA KpenneHus: 1- NWHeHbI N3011poBaHHbI 0TBOA, 2 -
3NEKTPOKAPTOHHAs M30MsALMs, 3 - OYKOBbIE NNaHKKM, 4 N 5 - TEKCTONMTOBAs LWNWU/bKA C raiikoi;
6 - MecTo oT6opa M3onaumK;
B - MPUMepP KOHCTPYKLMM TpexdasHol cucTeMbl 0TBOZOB MH.

5.2.7. OTo6paHHbIi 06pa3el, KapTOHa MOAMOTKM B MECTax KpenneHus
OTBOJOB HEO6XOAMMO 3aMeHUTb HOBbIM, MPeLBAPUTENILHO BbICYLUEHHbIM 1
nponNuTaHHbLIM Macs1oM. Mpy BOCCTAHOBNEHUM NOAMOTKM 0CO60€ BHUMaHWe cresyeT
yLenaTb cOBM0AEHMIO pa3MepoB NOAMOTKM, 0COBEHHO BENMYMHE BLICTYNA NOSIOC 3a
KPOMKY MAaHOK W CyMMapHOW ToNwWwuHe NogMoTKU. CTblKOBaTb MOMIOCHI B OfHOA
MOAMOTKE He pekomeHAyeTcs. Mo3aTomy oT6op 06pas3LoB M30MSALMM B MeCTax
KpernneHus 0TBOLOB AN BCEX YPOBHel HanpsiXeHna y406eH B Nepuoj KanutanbHoOro
peMOHTa C nocfeayloleit  Cywkol — usonsuumu  (Hanpumep,  MeTOA0M
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pa30pEI3TMBaHUs Macjia IPU BaKyyMHUPOBaHMK). B pe3ynbTare JaHHOM npoueaypbl
TIPOMUCXOJUT MPONHTKA MOAMOTKH MAcIIOM 1 €€ CYIIKA.

5.2.8. 3aMeHa KapTOHA NOJMOTKH HAa OTBOJAAX HaOpskeHWEM HIbke 35 kB
JomyckaeTcss 6€3 ToCNeAyomeil CYIKH METOAOM pa3OpHI3THBaHWS Macia TIpH
COOJIFOJICHAN BCEX APYTHX TEXHOJIOTHICCKHX OTEpayii, MPeIyCMOTPEHHBIX TPH
KaImuTaTEHEIX PEMOHTAaX TpaHcdopmaropa.

529. YV 1paHcdopMaropoB ¢ €CTECTBEHHOW LMpPKyJsiuueidi mMacna
PEKOMEHyETCsl, 10 BO3MOXHOCTH, BBINOJHATL OTOOP 00pa3LoB M30JSALUMH W3
KpereHuii 0TBoa0B 00MoTk HH B BEpXHUX M HIDKHHX YacTaX 6aka. 3To no3BOJMT
YCTAHOBUTb BapUMaUMM YPOBHS BIArOCOJACPIKaHMUA LUCIUIIOJNIO3HOM H30J0uM B
aKTUBHOM yacTu TpaHcopmaropa.

5.2.10. Ecim xapToH OoTOMpacrcsi B pasHbIX 30HAX, TO HA HEM CIEAyeT
KapaH/JaIoM HaNucaTs HoMep 00pas3ia, a B pabodeM KypHaIe 3amicars HoMep |
MecTo oTobpaHHOro oOpasma. IlpEm  WCMONB30BaHWM TSI OTIPEACNICHMS
Bnarocoep:xanus npubopa AKOB B kauecTBe 06pa3nia HeoOX0qMMO OTOMPATh BECh
KapTOH MOAMOTKM B MeCTe€ KpelneHus. Ecim Macca KapToHa OKaKeTcs
HEJOCTaTOYHOM, clenyer OpoBECTH 0TOOP 0Opa3LOB B MECTE KPEILUICHHS OTBOJA
cocenneii dpazbl (0TBOAA).

5.2.11. IIpu OTCYTCTBUM KPEIUIEHUH U U30JIALMH [10AMOTKH OTBOJIOB, a TAKMKE
npu HeoOxoauMocTu oTOOpa KaproHa ToJimmHO#M 1+3 MM oTOOp 0O0pasioB
IPOU3BOJIUTCS U3 JACTalcl HapyXXHBIX M30JLHOHHBIX 0apbepOB aKTHBHOHW 4acTH
Tpanc(opmaropa. OO6pa3ubl  OTPE3AOT  NPEABAPUTENILHO  BHICYIICHHBIM
METALTHIECKUM OCTPBIM PEKYIIUM MHCTPYMEHTOM (HOKOM C MPOYHBEIM JIE3BHEM
WM HOKHULIAMU 0 MeTamty). OOpasmel OTPE3atoTCs B BUJIE JICHTHl IIHPUHOI He
60:ee 10 cM cooTBeTCTRYIOMIEH MIToTa| (cM. Tabimmity 1). OcTaromecs moce pe3a
JeTali HE [OJDKHBI HMMETh OCTPBIX YIJIOB (KOHIIEHTPAarOpOB HANpsOKEHHUH) W
OTCIIAMBAFOIIIXCS JACTHIL.

5.2.12. Ecnmu TONMIWMHA W3OJSIMAM COCTaBIseT 3 MM H Oojee, TO TpH
ONPENEICHNN BIATOCOAEPXKAHUA METOAOM KYJIOHOMETPHYECKOTO TUTPOBaHMS
o0pa3ubl MOXKHO OTOMparb, MCHONB3YS CIEUMATIbHBIN PEKYIIHH HHCTPYMEHT,
cocTosumit U3 TPyOKM € POKylieli KPOMKOM Ha OJHOM KOHLE W MOPIIHS,
pacnonoKeHHOro BHYTpU 310 TpyOkm (m.A.3.2 TOCT P MDK 60814).
K mHCTpYMEHTY MO/DKHA OBITH IPHKpPEIUICHA ck00a, MpH BpallieHUH KOTOpoit oH
BXOJIUT B M30JIAIMIO. [Tomyyaembie Takum 06pa3oM OyMakHbIE AHCKU COOUPAIOTCS U
TOCJIe M3BIICYECHHS] WHCTPYMCEHTA OCTArOTCS BHYTPH TpyOku. OOpa3zusl Oymarn
BBITAIKHUBANOT U3 pr6KIfl MOPUIHEM H MMOMEIAKOT B COCYA AJIA XpaHCHUA COTJIaCHO
TpeboBanusM 1. 4.2.4 u 4.2.5. TakuM pEXYIMM WHCTPYMEHTOM MOXHO 32 OJHMH
MIPUEM MOTYyYUTh 00pa3ibl Ha MyOHHE OT 2 10 3 MM.

5.2.13. 30HbI U30JBILIMH, 13 KOTOPBIX JOMYCKaeTCs 0TOMpaTh 00pa3Lbl KapToHa
0e3 ocnalneHus W3OJSILMOHHOM CTOWKOCTH TpaHc(opMmaropa, 3aBHCAT OT
KOHCTpyKUuM Tpancopmaropa. MOKHO BBIIECNUTH CJIEAYIOIME OCHOBHBIC
KOHCTPYKTHBHO TI0I00HEIE TPYNIITHL TpaHC$HOPMATopoB 1o 30HaM 0TOopa 06pasros
H30JIIIUN:

1. Tpancgopmaropsi kiaccos Hanpspkerus 110 150 kB:

I-1 — tuna TAHT), TATH(), TPAH u TPJHC — ¢ Hapy>xHO#i PO,
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I-2 — tama T/II" - ¢ Hapy>kHOM 00MOTKO# BH;

I-3 — tuna T/LT) - ¢ Hapy>HO#H OJHOKOHIEHTpUUECKoi 0OMoTKOIM BH 1
OGOKOBBIMM IPMaMH.

II. Tpancgopmarops: 1 aBToTpancopMaropoB KiIacca Hanpsokerus 220 kB:

II-1 - tuma T/II - ¢ Hapy>XHOW OJHOKOHOEHTpUYeckoi oOmoTkoit BH u

OOKOBBIMU SIpMaMH;

II-2 — tuma T/ - ¢ Hapy»HOH ABYXKOHLEHTpHUecKo#t oOmoTkoit BH u
GOKOBBIMU IPMAMH;

II-3 — Trma TJILT) - ¢ Hapy»XHO# NBYXKOHLEHTpIYecKo#t o6mMoTKO M BH 63
GOKOBHIX sIpeM;

1I-4 — tuna TATH, TPAH, TPALH, TP/IHC — ¢ mapy>xHoii PO knacca 35 B,

II-§ — tuna ATJALTT, ATALITH - ¢ Hapy>kHO# OCNAEAOBATENLHOM YaCThIO
o6motku BH;

II-6 — Tuma ATIIITH — ¢ HapyxHo#t PO xnacca 110 kB.

III. Tpanchopmarops! i aBTOTpaHcGopMaTopel knacca Hanpspkenus 330 kB:

II-1 - tama T/LT - ¢ Hapy>kHO#H OJAHOKOHLEHTpHUecKoit 06MoTkoilt BH u
GOKOBBIMH IPMaM;

II1-2 — Tuma T/ILL, TLI - ¢ Hapy>KHOH JBYXKOHLIEHTpH4YecKkoit 0OMoTKO#H BH 1
OOKOBBIMH IPMaMH;

II-3 — tuna T/ILI - ¢ Hapy>XKHO# JBYXKOHIEHTpHUeckoit oOMoTKoii BH 6e3
OOKOBBIX SIPEM,;

II-4 — tuna ATAUTT, ATALTH - ¢ Hapy>kHO# NOCIIe10BaTeNbHONH YaCThIO
oomoTku BH;

HI-5 — Tuna AOJALITH - ¢ Hapy>kHO# HOcaeg0BaTeNbHO YacThio 0OMoTk BH
u PO Ha 60KOBOM CTEPIKHE.

IV. TpancdopmaTops! 1 aBTOTpaHCHOPMATOPHI KiIacca HanpsixeHus 500 kB:

IV-1 — tuna T/L, TLI, THL] - ¢ Hapy:kHO# O THOKOHLIEHTPUYECKOH 0OMOTKOI
BH u Gox0BEIMU IpMaMH;

IV-2 - muma OJL, OPAL, OL, OPLl-aByxcTepKHEBOH ¢
JIBYXKOHTICHTpIIeCKO# 00MOTKO#H BH 1 O0KOBBIMH spMaMH;

1IV-3 — tuma AT JLITH — ¢ Hapy>kHO# mocneaoBareabHO 4acThio 06MoTku BH
¢ OOKOBBIMH APMaMHU;

1V-4 — tunia AOJILITH - ¢ Hapy>HO# o CJtenoBaTeNbHO M yacThio 06MoTkH BH
u PO Ha 60KOBOM CTEPIKHE.

V. Tpancdopmaropsl 1 aBTOTpaHCHOPMATOPHI KI1acca HaupsbkeHus 750 kB:

V-1 — tuma OPL] — OBYXCTEpXKHEBOW ¢ HApPYKHOH OJHOKOHLUEHTPUYECKOH
oOmoTtkoii BH 1 60k0BBIMU sipMaMH;

V-2 — tuma AOJILITH — oaHOCTEPKHEBOH C HApYXXHOH MOCIEA0BATENbHOM
yacThio 00MoTK BH 1 PO Ha 60KOBOM CTEPIKHE;

V-3 — tuna AOJILITH — AByXCTEp>KHEBOH ¢ HAPYXKHOM MOCJIEN0BATELHON
gacThto 00MoTKH BH 1 PO Ha GOKOBOM CTEpIKHE.

5.2.14. Heo6xX0AMMO YYHTHIBAaTh, YTO B KOHCTPYKIHMAX TpaHCc(OpMaropos,
BBIMyIIEHHBIX ocie 1980 T., HapykHbIe Oaphephl HAa CTEPIKHAX U OOKOBBIX SIPMax B
OCHOBHOM BBITOJIHAROTCS U3 KAPTOHA TOJIIHOM 3 MM, CTSDKHBIE TOsCa — U3 KapTOHA
3 MM, IUCTAHTIMPYIOUIME BEPTUKAIbHBIE IMOJOCHl — M3 KaproHa 2MM. B
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TpaHcdopmaTopax 60nee cTapbiX KOHCTPYKLWIA HapyXHble 6apbepbl N MeXdasHble
NeperopofKn BbIMONHANNCE U3 HECKOMbKUX CMI0EB KapTOHa TOAWMHON 1,5 mwm.
Kpenswme anemMeHTbl Ha neperopogkax (yronku) - u3 KaptoHa 3 MM. Hwuxe
NPUBOAATCA PEKOMEHAYeMble 30Hbl 6apbepHON M301AUMK, OTKyAa MOTYT ObITb
oTO6paHbl  06pasubl  M30AAUMM AN YKa3aHHbIX  BbIlWE  KOHCTPYKLUMIA
TpaHCchopmMaTopos.

5.2.15. pynna 1-1,1-2. OT60p AOMYCKAeTCs NPOMN3BOAUTbL TONBKO B HUXKHE
yacTn MmexdasHol neperopofku (Mpyv BBOAE HAMNPSHXKEHWS C BEPXHEro Topua
06MOTKM BH 1 cxeme coefiHeHNs 0OMOTOK B «3Be3/y»)-30Ha 1Ha pucyHKe 4. MNpu
3TOM MpW aHann3e MONYYEHHbIX Pe3ynbTaToB CRefyeT YuuTbiBaTb, 4YTO B
TpaHcopmaTopax C eCTeCTBEHHOW LMPKYNALMein macna TemMneparypa M3onsuuv B
HUKHEN YacTun ByAeT 3HaUYNTEeNbHO HUMKE TeMMNepaTypbl B BEPXHER YacTu.

PucyHok 4 - Mpumep KOHCTPYKLMM C BBOLOM HanpsiXXeHWs ¢ BepXHero topua o6mMoTkmn BH

5.2.16. pynna 1-3 - npyn 06mMoTKe BH ¢ BBOJOM HanpspKeHUst B CEpPeanHY
06MOTKM 1 MHOTOC/TOHOW Mexa3HOoM neperopogke - 06pasubl cnefyeT oTémpatb
13 CPeAHUX INCTOB NepPeropoKy B BepXHeli ee YacTh - 30Ha 1 Ha pucyHkax 5u 6. B
KayecTBe 06pasua fonycKaeTca 0TOMpaTh Takke OAUH N3 YTOKOB B Y3/1e BEPXHErO
KpenieHns HapyXHbix 6apbepoB (HO He B MecTe Bbipe3a nof oTeog BH) - 30Ha 2 Ha
pucyHkax 51 7. 1o BO3MOXHOCTM Noc/e 0T60payrookK cresyeT 3aMeHnTb.
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PrcyHOK 5 - Tprmep KOHCTPYKLMW C MHOFOC/OAHON PUCYHOK 6 - OCKM3 BepXHeii YacTu
Mexdha3Ho neperopoakoi 1 30HbI 0T6opa 06pa3LioB Meperopofku 1 30HbI oTéopa
o6pasuoB

PWUCYHOK 7 - 3CKW3 KpenieHus yKOPOUeHHOr0 HapyXHoro 6apbepa 1 30Ha oTbopa
06pasLos

5.2.17. TpynnaN-1, W-1, IV-1 - o6pasubl MOXXHO OTOMPaTb M3 HAPY>KHbIX

6apbepoB 06MOTOK BH B BEpXHE MM HUXKHER MX YacTu - 30Ha 1Ha pucyHKe 8, 30Ha
3 Ha pucyHke 9, u3 6apbepoB Ha 60KOBbLIX iPMax (0T KOTOPbIX OTPE3aETCS HMKHNIA
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Yron, XenartenbHo co cTopoHbl HH)- 30Ha 1Ha pucyHke 9. [lonyckaeTca Bblpe3aHue
006pasuoB M3 CTHKHbLIX MOSCOB HapyXHbIX 6apbepoB 06mMoToK BH (npm atom
OCTaloLWasca WypnHa NOscoB B MeCTe 0T60Opa He [O/MKHA GblTb MeHblue 75%
nepBoHayasbHOM LWMPUHBI) - 30Ha 2 Ha pUcCyHKax 8 n 9. Pa3peluaeTcs BbipesaTb
06pasLpbl M3 QUKCUPYIOLLMX CTSXHbIE NOACA BEPTUKA/IbHBIX MONOC HAPYXHbIX
6apbepoB Ha 06MOTkax BH B HWXHEA nx 4acTu (Mpy 3TOM LWIKMPKUHA NOMOC Mocne
oTbopa He AOMKHA 6biTb MeHee 50% MepBOHAYaNbHONM LIMPUHBI) - 30Ha 4 Ha
pucyHke 9. He gonyckaeTcs oTonpaTh 06pasLibl B 30He YCTaHOBKU BBOAA.

PuUcyHOK 9 - 3CKM3 KOHCTPYKLMK € obnerawowmmm o06moTkn BH 6apbepamu, 6apbepammn Ha
60KOBbIX ipMax M 30Hbl 0T60pa 06pasLoB

5.2.18. Mpynna M-2 n LW-2 - npu HanuMumm Hapy>XHbIX 6apbepoB Ha 0OMOTKE
BH no Bceii ee BbicoTe. O6pasLbl MOXHO 0T6MpaTh 13 6apbepoB Ha 6OKOBbIX ApMax
(0Tpe3aeTca HUXKHWUIA Yron, »enaTtesbHO CO CTOpPoHbl HH) - 30Ha 1 Ha pucyHke 9.
[JonyckaeTca Bbipe3aHMe 06pa3LOB M3 CTSHKHbIX MOSCOB HapyXHbIX 6GapbepoB
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obmotox BH (ocTaromascsi mupuHa mosicoB B Mecte 0TOOpa HE IO/DKHA OBITh
MeHpIle 75% NepBOHAYaIbHON MIMPUHEL) — 30HA 2 HA PUCYHKe 9. Paspemaercs
BBIPE3aTh OOpa3Lbl U3 (UKCUPYIOMMX CTSKHBIE NOACAa BEPTUKAIBHBIX I0JIOC
HapyXHEIX OaphepoB Ha 0O0MOoTKax BH B HIDKHElH WX YacTy (IIMPHHA TOJIOC TOCHe
otbopa HE HODKHA OBITE MeHee 50% TepBOHAYATBHOM MMPHHEI) — 30HAa 4 Ha
pucyHKe 9.

5.2.19. Ilpy  yKOpOYCHHBIX HapyXkHBIX Oapbepax ob6morok BH u
MHOTOCJIOMHBIX MeK(]aszHbIX meperopojkax B TpaHchopmaropax rpynnsl 1I-2 u
III- 2, o6pa3upl MOXKHO OTOMpaTh M3 OapbepoB HA OOKOBBEIX ApMax (OTpe3aetcs
HIDKHU YToJL, sKenarenbHo ¢o ctoponsl HH)—30Ha 1 Ha pucynke 9. O6pazibl MOKHO
TaKKe 0TOUPATh U3 CPEAHUX JIMCTOB MEK(Da3HO! IEPEroPOJKY B BEPXHEHN €€ 4acTH
—30Ha | Ha pucyHkax 5 u 6. B kauecTBe o0Opasua qonyckaercs oTOMpaTh OAUH U3
YTOJIKOB B y3J1aX BEPXHEr0 KPETUIEHNs. HapYKHBIX OaphepOB —30HA 2 HA PUCYHKAX 5
n 7 (3a UCKIOUEHHEM BeIpesa noa oteoa BH). Tlo Bo3mosxxHOCTH mociie oT6opa
YrOJIOK CIIEAYET 3aMEHHTb.

5.2.20. T'pynmna II-3 u I1I-3 — npu HanU4YMK HApYXXHBIX 6apbepoB Ha 0OMOTKE
BH 1no Bceil ee BBICOTE NOMYCKACTCs BbIPE3aHUE OOpa3LOB U3 CTHKHBIX MOSICOB
HapyKHBIX OapbepoB 00MoTOK BH (ocTaroiascs IMprHa MosiCOB B MECTE 0TOOPA HE
JOJDKHA OBbITh MeHbLIe 75% mepBOHAYAIbHOM IIMPHHBL) — 30Ha 2 HA PHCYHKE 9.
Pazpemaercs BeIpe3aTs 00pasbl U3 (PUKCUPYIOMMX CTSXKHBIC 1051CA BEPTUKATBHBIX
HOJIOC HAPY>KHBIX OapbepoB HA 00MoTKax BH B HibkHEH WX yacTu (LUMpHHA [0JI0C
nocJie 0TO0pa He AOoJKHA OBITh MeHee 50% nepBOHaYaNbHOM NIMPUHB) — 30Ha 4 Ha
PHUCYHKE 9.

5221. Ilpu yKOpPOUEHHBIX HapyXHBIX Oapbepax oOmoTrok BH 1
MHOTOCJIOMHBIX MeX(}a3HBIX Teperopoakax B TpaHcdopmaropax rpymmsl II-3 u
III- 3 06pasubl MOXKHO OTOHMpPATh U3 CPEAHHX JIMCTOB MEX(a3HOM MeperopoaKi B
BepxHEH ee 4acTU — 30Ha 1 Ha pucyHKax 5 u 6. B kauectBe obpasua nomyckaercs
0TOMpAaTh TAKKE OJJHH U3 YTOJIKOB B Y3J1aX BEPXHETO KPEIUICHHS HApPYKHBIX 6apbhepoB
(3a ucxmO4eHWEM BhIpe3a moj otBox BH) — 30Ha 2 Ha pucynkax 5 u 7. Ilo
BO3MO>KHOCTH II0CJIE 0TO0Pa YT OJIOK CIIEAYET 3aMEHUTD.

5.2.22. T'pynna II-4 — mpu Hapy>kHbIX Oapbepax 0OMOTOK MO BCel BBICOTE
00pa3ubl MOXKHO 0TOMpAaTh U3 HAPYXKHBEIX 0apbepoB 0OMOTOK B HEDKHEH UX 9acTH (32
UCKIFOUeHHEM BeIXo1a 0TBoJ0B PO) —30Ha 3 Ha pucyHke 9. JlomyckaeTcs BEIpe3aHue
00pa31ioB U3 CTSDKHBIX MOSCOB HAPYKHBIX 0aphepOB 0OMOTOK (OCTAFOMIASLCS I PHHA
TOSICOB B MecTe 0TO0pa He 10JDKHA OBITh MEHBIIE 75% MePBOHAYATLHOM M PHHBI) —
30Ha2 Ha pucyHke 9. PazpemaeTcs BeIpe3aTh 00pasibl U3 GUKCHPYIONMX CTSKHEIE
Nosica BEPTUKAIBHBIX II0JIOC HAPY>KHBIX OapbepoB HA 0OMOTKAX B HIDKHEW WX 9acTH,
HO HE B Me€CTe BHIX0a 0TBO10B PO (mmpwHa mostoc ocine 0Téopane J0DKHA OBITh
Mmenee 50% nepBoHaYANLHON IMMPUHE]) — 30Ha 4 HA PUCYHKE 9.

5.2.23. IIpu Hanu4uy TOJNBKO Mex(azHON MeperopoaKu B TpaHcGopMmaropax
rpynnsl II-4 0T60p A0IyCcKaeTCs TOIBKO B HIDKHEH YacTH MEPErOPOIKH (TP BBOJC
JIMHEHHOTO HANPSUKEHHUS B BEPXHEH Wi cpefHel yactu 00MoTku BH) — 30Ha 1 Ha
pucynke 4 u 30Ha 1 Ha pucyHke 10. Ecnmm TpaHcpopMarop vMMeEET CHCTEMY
oxnaxaeHnss M i [ (c eCTeCTBEHHON NUPKYNAIMEH Macia), TO MpU aHaIM3e
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pesynbTaToB U3MEPEHMIA HYXKHO YYUTbIBATb, UTO TEMMNEPaTypa U30MALMUMN B HUKHENR
yacTu ByfeT 3HaUNTENIbHO HUXKE, YEM B ee BEPXHEN YacTu.

PucyHok 10 - Mpumep KOHCTPYKLMK € HapyxHoi PO knacca 35 kB

5.2.24. T'pynna M-5 - o06pa3ubl MOXHO OT6MpaTb W3 CPegHUX JIMCTOB
MeXxha3HON Meperopoaky B BepXHeid ee yacTu - 30Ha 1 Ha pucyHkax 5 n 6. B
KauyecTBe obpa3sLaonyckaeTcs oTéupartb TaKxKe 041H U3 YTO/IKOB B y3/1aX BEPXHErO
KpenneHus Hapy>XHbIX 6apbepoB (3a UCKNHOYeHVEM Bbipe3a nog 0Teof BH) - 30Ha 2
Ha pucyHkax 51 7 (Mo BO3MOXHOCTU C NOCNeAYIOLLEA 3aMeHOW Yronka).

5.2.25. 'pynna 11-6 - o06pa3ubl AonyckaetTcs OTOMpaTb M3  HapYXHbIX
6apbepoB 06MOTOK B HWKHEN MX 4acTyh (3a UCK/YeHeM MecCTa BbiX0Aa 0TBOAOB
BH 1 PO 1 30HbI MPOXOXAEHUS PerynMpoBoYHbIX 0TBOAOB Apyrux (has) - 30Ha 3 Ha
pucyHke 9. Kpome TOro, fonyckaeTca Bbipe3aHue 00pasLoB U3 CTAXHbLIX NOSACOB
HapyXHbIX 6apbepoB 06MOTOK (OCTaloLLadcs WUpUHa NoscoB B MecTe oT60pa He
[O/MKHa BbITb MeHblue 75% nepBOHaYa/bHOM LWMPUHBI) - 30Ha 2 Ha PUCYHKe 9.
PaspeluaeTcs Bblpe3aTb 06pasLbl U3 PUKCUPYIOLLMX CTSKHbIE NOSACA BEPTUKANbHbIX
nos0C HapyXXHbIX 6apbepOB HA 06MOTKAX B HYXKHEN MX 4acTu, HO He B MeCTe BbIX0fa
oTBogoB BH n PO (wwupmrHa nonoc nocne otbopa He AO0/MKHA ObiTb MeHee 50%
nepBOHAYa/IbHOW LUMPWHBI) - 30Ha4 Ha pUcyHke 9.

52.26. F'pynna LW-4 - npy HaaMuMmm  HapyXHbIX 6apbepoB Ha
nocneaoBarte/ibHO YacT 06MOTKM BH 1o Bceil ee BbICOTE [ONYCKAeTCA Bbipe3aHue
06pasLoB U3 CTKHbIX NOACOB HapyXXHbIX 6apbepoB 06mMoTOK BH (ocTarowasca
LIMPKMHA NOSACOB B MecTe 0T60pa He [O/MKHA 6bITb MeHbLUe 75% nepBOHaYaIbHOW
LUMPUHBI) - 30HAa 2 Ha pUCYHKe 9. Pa3peLuaeTcs Bblpe3aTb 06pasLbl U3 (UKCUPYIOLLMX
CTSXKHbIE M0ACa BEPTUKa/IbHbIX NOMOC HapyXHbIX 6apbepoB Ha 06mMoTKax BH B
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HWXHEN MX YacTu (LWMpuHA Monoc mocne oT6opa He LO/MKHa BbiTb MeHee 50%
NepBOHAYaNbHOW LUMPUHBI) - 30Ha4 Ha pUCyHKe 9.

5.2.27. TIpn  YKOPOYEHHbIX Hapy>XHbIX Oapbepax 06mMoToK BH 1
MHOTOC/IOMHBIX MeX(a3HblX Neperopofkax y TpaHcdopmaTopos rpynnsl LU-4
06pasLibl MOXKHO 0TOMPaTb M3 CPEAHUX TMCTOB MeX(asHOol NeperopoiKu B BepxHei
ee YacTu - 30Ha 1 Ha pucyHkax 5 1 6. B kauecTBe obpasLia fonycKaeTca oTéuparb
TaKXKe OAWH 13 YTro/IKOB B Y3/1aX BEPXHEr0 KPenieHns Hapy>HblX 6apbepoB-30Ha2
Ha pucyHkax 5 1 7 (HO He B MeCTe Bblpe3sa nof 0TBof BH), no BO3MOXHOCTK C
nocnefyoLLein 3aMeHO yroska.

5.2.28. 'pynna LLI-5 - o6pa3ubl MOXHO 0T6UpaTh U3 Gapbepa Ha GOKOBOM
sApme (0Tpe3aeTcs HYXKHWUIA Yro, XenatenbHo co cTOpoHbl HH) - 30Ha 1 Ha pucyHke
9. fonyckaeTcs Bblpe3aHne 06pasLLoB U3 CTAXHbIX NOSCOB HapYXHbIX 6apbepoB Ha
OCHOBHOM 1 PeryavMpoBOYHbIX CTEPXKHAX (OCTAOLAACs LLIMPUHA MOACOB B MeCTe
oTb6opa He JO/MKHa ObiTb MeHblle 75% MepBOHaYafbHOM LUMPWHbLI) - 30Ha 2 Ha
pucyHke 9. PaspeluaeTcs BbipesaTb 06pasubl U3 (UKCUPYIOWMUX CTSKHbIE Mosca
BEPTMKaNbHbIX MONOC HAPYXHbIX 6apbepoB B HVDKHEW WX 4YacTh (LMpuHa nonoc
nocne ot6opa He fLO/MKHa 6bITb MeHee 50% NepBOHaYanbHOM LIMPUHBI) - 30HA 4 Ha
pucyHke 9. He gonyckaeTtcs Bblpe3aTb 06pasLibl B 30HaX NPOXOXAEHNS O0TBOAOB.

5.2.29. Fpynna IV-2 - ponyckaeTca Bblpe3aHMe 06pasLoB M3 CTHAXHbIX
NMosICOB HapyXXHbIX 6apbepOB Ha rNMaBHbIX CTEPXKHAX (0CTAIOLLAACA LUMPUHA NOSCOB B
mecTe oT60paHe Jo/MKHa 6bITb MeHbLLE 75% NepBoHaYabHOM WHPKHBI) - 30Ha2 Ha
pucyHke 11. PaspeluaeTcsi Bblpe3aTb 06pasiibl U3 DUKCMPYHOLMX CTSHKHbIE Mosica
BEPTMKaNbHbIX MOAOC HAPYXXHbIX 6apbepoB B HWDKHeA WX YacTu (LWupuHa nonoc
nocne otbopa He fO/MKHa 6bITb MeHee 50% nepBOHaYaNbHON LUMPUHBI) - 30Ha 3 Ha
pucyHke 11. Henb3s Bbipe3aTh 06pasLibl B 30HaX MPOX0XKAEHUS OTBOJ0B.

PucyHok 11 - MpumMep KOHCTPYKLMMU ¢ 6apbepom Mo Bcell BbicoTe 06MOTKM BH, 6apbepom Ha
60KOBOM SIpMe 1 30HbI 0T60pa 06pasLoB

5.2.30. pynna IV-3 - 06pa3ubl MOXXHO 0T6UpaTh M3 6GapbepoB Ha GOKOBbLIX
sApmax (0TpesaeTcs HWXKHWIA Yron, >enaTtefbHO co CTOopoHbl HH) - 30Ha 1 Ha
pucyHke 11. [onyckaeTcs Bblpe3aHWe 06pasLoB M3 CTSKHbLIX MOSCOB HapyXHbIX
6apbepoB 06MOTOK BH (ocTatowiascs WuprHa nNoscoB B MecTe 0T6opaHe [o/KHa
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ObITb MeHble 75% nepBOHaYa/lbHOM LUMPWHBI) - 30Ha 2 Ha pucyHke 11
PaspeLuaeTcs Bblpe3aTb 06pasLbl U3 (UKCUPYIOLWMNX CTHKHBIE MOSACA BEPTUKAbHbLIX
NosioC Hapy>HbIX 6apbepoB Ha 06MoTKax BH B HMKHENR nx yacTu (LWnprHa nonoc
nocne otbopa He fO/MKHa 6bITb MeHee 50% MepBOHAYaNbHOM WNPKHbI) - 30HA 3 Ha
pucyHke 11. Henb3s Bbipe3aTb 06pasLbl B 30HaX NPOX0XAEHNs 0TBOAOB.
5.2.3L Fpynna IV-4 - o06pa3sybl MOXHO 0TOMpaTb M3 6apbepa Ha GOKOBOM

Apme (0Tpe3aeTcsi HWXKHWIA Yron, >xenatenbHO €O CTOpPOHbl HH) - 30Ha 1 Ha
pucyHke 12. [lonyckaeTcs Bblpe3aHne 06pasLoB U3 CTSKHbIX NOACOB HAPYXHbIX
6apbepoB HAOCHOBHOM U1 PETY/IMPOBOYHBIX CTEPXKHAX (OCTaOLLAACA LUMPUHA NOSCOB
B MecTe 0T60paHe f0/MKHA ObITb MeHbLUE 75% nepBOHAYanbHOW LUMPUHBI) - 30HbI 2
M 4 Ha pucyHke 12. PaspeluaeTtcs Bbipe3aTb 06pasLibl M3 UKCUPYIOLLMX CTSXKHbIE
nosica BepTUKaNbHbIX MOJIOC HAPYXXHbIX G6apbepoB B HVDKHEN MX 4acTu (LLUMpWHa
nonioc nocne oT60paHe fOMKHa 6bITb MeHee 50% nepBOHaYabHOM LWUPUHBI) - 30Ha
3 Ha pucyHke 12. Henb3s BbipesaTb 06pasiLibl B 30HaX MPOXOXAeHWS 0TBOAOB U B
MecTax MMHUMaNbHOr0 pacCTOAHNA [0 CTEHKM 6aka 1 40 LUAnHApa BBOAA.

PucyHok 12 - MpumMep KOHCTPYKLMM C Gapbepamu Ha rNaBHOM W PEryimpoBOYHbIX CTEPXKHSX,
6apbepom Ha 60KOBOM sipMe M 30Hbl 0T60pa 06pasLoB

5.2.32. Mpynna V-1 - o6pa3sybl pekomeHayeTcsa oTbupatb U3 G6apbepos Ha
60KOBOM ipMe (N5 Yero 0TPE3aeTCs HUXKHWIA Yrof, XenaTenbHO €O CTOPOHbI HH) -
30Ha 1Ha pucyHke 11. [lonyckaeTcs Bbipe3aHue 06pasLoB U3 CTHXHbIX MOACOB
Hapy>XHbIX 6apbePOB Ha rMaBHbIX CTEPXKHAX (OCTAOLLAACH LMPUHA NOACOB B MECTE
0T60pa He J0/MKHA ObiTb MeHblle 75% nNepBOHaYasbHOM LUMPKHBI) - 30HA 2 Ha
pucyHke 11. PaspeluaeTcs Bbipe3aTb 06pasLbl U3 DUKCUPYHOLLMX CTSHKHbIE Mosca
BEPTMKA/IbHbLIX MOM0C HapY>XHbIX 6apbepoB B HVDKHEN WX YacTh (LWMpuMHA Nonoc
nocne ot6opa He fO/MKHa 6bITb MeHee 50% MepBOHaYanbHOM WNPKHbI) - 30Ha 3 Ha
pucyHke 11 Henb3s BbipesaTb 06pa3lbl B MECTaX MUHUMANbHOIO PacCTOAHWS A0
CTeHKM 6aka, [0 60KOBOro sipmMau uunuHgpa seoga 750 kB. OT6upaTb 06pasubl 13
6apbepoB HaCTeHKe 6aka MOXHO TO/IbKO B 30HaX C MUHUMAa/IbHOV HaNpPsAXXeHHOCTb0
NMPOMEXYTKOB (KOTOpPble ChedyeT COrnacoBblBaTb C 3aBOfOM-W3rOTOBUTENIEM
TpaHchopmaTopa).

21



5.2.33. T'pynna V-2 u V-3 — 06pa3isl pekoMeHayeTcs oTOnparh u3 6aphepaHa
OGOKOBOM sipMe (0OTPE3aeTC sl HIKHUHA YTOJI, sKeaTebHo ¢o ctoponst HH) —30Ha 1 Ha
pucynke 12. Jlomyckaercs BbIpe3aHne 00pa3loB U3 CTHKHBIX MOSCOB HAPYIKHBIX
0apbepoB Ha IIABHBIX M PETYIMPOBOTHOM CTEPKHAX (OCTAIOIIAACS IHPUHA TOSICOB
B MeCTe 0TOOpaHe JOJDKHA OBITh MEHbIIE 75% MepBOHAYATLHON IMPUHEL ) — 30HA 2
u 4 Ha pucyHke 12. Paspemaercs BeIpe3aTh 00pa3ibl U3 (PUKCHPYIOMUX CTSOKHBIE
Nosica BEPTUKATBGHBIX MOJIOC HAPYXKHEIX OAapbepoB B HIDKHEH WX dacTH (IApHHA
H0JI0C Hociie 0TO0pa He N0IbKHA ObITh MeHee 50% nepBOHAYANBHOM M PHHET) — 30Ha
3 na pucynke 12. Henb3s BbIpe3ars 00pa3ibl B MECTaX MPOXOKICHAS OTBOJIOB, B
MeCcTax MMHAMATIBHOI'O PAcCTOAHMA 10 CTCHKH 0aka, 10 60KOBOTo sipMa il IWJIMHAPa
BBoga 750 kB. Otbupars oOpasisl u3 0aphepoB Ha CTEHKE 0aka MOXKHO TOJILKO B
30HAaX ¢ MMHUMAJILHON HAMPSKEHHOCTHIO NPOMEKYTKOB (KOTOPBIE MOXKET yKa3arh
crnenuanuct). HexenarensHo oTOHparh o0O0pasubl M3  IUIAHOK — KPCIUICHHUS
BEPTHUKABHBIX OTBOJOB, 0COOEHHO B CpeaHel no BeICOTe 30He 0OMoTOK BH (30Ha
JIMHEHHOTO NOTEHIHANA).

5.2.34. CymecTBYIOT U APYIHE YYaCTKU H30JLILMY, HE YKa3aHHBIC BHIIIE, TIE
JOIyCTEMO 0TOMpaTs 00pa3ibl M30d. OJHAKO TaKHE YYaCTKH JTOJDKHBI OBITH
OTIPE/IeTICHE! HITH COTTIACOBAHbI 3aBOJOM-H3TOTOBHTENEM TpaHChopMaropa.

6. KonTpoJis B1aroconep:kaHusi TBe A0l H30JIALHH IPH PEMOHTE
TpanchopmaTopa

6.1. 3aga4u KOHTPOJISA

6.1.1. OmpenencHue BHAarocoACp)kKaHUs LE/UTIONIOZHOH W30JAIUH  TIPH
KaIuTaTEHOM PEMOHTE TO3BOJIIET 00ECIeTHBaTh KOHTPOIh COCTOSHUS U3OJIALIH
coryacHo TpebopanusaM 1. 4.1.2.

6.1.2. KoHTponMpoBarb KadecTBO PEMOHTHBIX paboT, MPOBEAEHUs CYLIKU
H3OJISIHH TIOCPEICTBOM COTIOCTABJICHHS BIIArOCOICPXKaHUS KOHTPOIBHBIX 00pa3LoB
TBGpZ[Oﬁ H30JIAIAA B HAYAJIC PA3rcpMCTU3aln AKTMBHOM 9aCTH W ITOCJIE 3aBCPIICHUA
paboT B aKTHBHOM YacTH.

6.2. Ilpoueaypa KoHTPOJIs1 3PPEeKTHBHOCTH CYIIKH TBEPAO0H H30JAALNH
NPH KAMATAJLHBIX PEMOHTAX

6.2.1. OOpa3npl AN OOpEAENEHHs BIArocOACp KaHWs TPH  PEMOHTE
Tpancdopmaropa 0TOHpaIOTCs COTacHO TpeOOBaHUAM pa3/ienioB 4 U 5 cpasy nocie
pasrepMmeru3anuu akTuBHOW vacT. OToOpaHHbIe 00pa31ibl Al KOHTPOJIS Ka4yecTBa
PEMOHTHBIX pabOoT MOIBEIABAIOTCS C TIOMOTIBIO KUTICPHO JICHTHI B CPEIHEl YacTH
TpaHchopMaropa kak MOKHO Oimke kK 00MoTke. CBOOO AHBIH KOHEL KUTIEPHO#t JIEHTHI
KPEMHTCS K 3JEMEHTaM aKTHBHOW 9acTh (OYKOBHIM peifkaM, OTBOJAM, SIEeMEHTaM
MArHUTHOM CHCTEMBI U T.I.) TakuM 00pa3oM, 4YTOObl ObLIO JOCTYNHO W MPOCTO
OTBAA3aTh JICHTY 4€Pe3 OJUH U3 JIIOKOB NEpe]] 3ATMBKO# Macna B TpaHcopmarop.

6.2.2. Jlns KOHTPOJs BIAr0COAEPIKaHUs U30JUMU N10CJIE CYLIKM aKTHBHOH
4acTH COIIACHO 1. 4.2.2 PEKOMEHAYETCS UCNIONb30BaTh KAPTOH TOJILIMHON 2+3 MM.
BwmecTe ¢ TeM A0MyCcTHMO MCTIONB30BaTh 00pa3Is! TonmmHOM 0,5 MM, 0TOOpaHHBIE
W3 KpeIUIeHWH OTBOJOB JIEpPEeBSAHHBIMH pelikamu (m. 5.2.6). B stoM ciyvae
MOABCIINBACMBIl B aKTHBHOM dacTW 0Opasel CIeayeT CKPYTHTh B HECKOJIBKO
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JOCTarO4YHO IUIOTHBIX BUTKOB. llpy 3TOM TO/IIWHA LMWIMHAPOB CKPYYEHHOU
M30JLIIHY J0JDKHA OBITE HE MEHEe 4 MM.

6.2.3. Ecimm cymka W30JsUMM HE NMPEAYCMOTPEHA TEXHOJIOTHEH pPEMOHTA
TpaHcopMaropa, CKpyuuBarb oOpa3ubl KkapToHa tomumHON 0,5 MM  He
pexkomeHnyercs. IIpu 3TOM MOXKHO OXKMIATh, YTO BIarocoaepkanue obpasua oyaer
COOTBETCTBOBATH BJIArOCOJACPIKAHUIO TOBEPXHOCTHOM YACTH W30JIMM OombLiei
TOJIIUHEL

6.2.4. Jlna 0OBEKTUBHOTO COTIOCTABJIEHHS BIIAr0CO e KAHUS IIEILTIOI03HON
H30JIIMU [0 W IIOCIE KANUTAIBHOTO PEMOHTA HEOOXOAMMO 4YTOOBI 00pasLeL
MOBELIMBAEMBIEC IIPU PEMOHTE B AKTUBHOW 4acTU U KOHTPOJIMPYEMBIE B HAuaje
pasrepMeTH3auu TpaHc hopMaTopa, UMENH OANHAKOBOE Blarocoaepkanue. C a1oit
IENbI0 0TOMpaeMBbIe 00PA3IIBI IOTDKHEI OBITE pa3 IeIIeHB! TPHMEPHO Ha PABHEIC YACTH,
HaxOA[LIMECS B OJMHAKOBBIX YCIOBHSX SKCIUTyaTauuy (paBHas TeMIleparypa u
UACHTHYHAA IUIOIIANb HOBEPXHOCTM CONPHKOCHOBEHMs ¢ MaciioM). Hampumep,
IO AMOTKY KAPTOHHO i H30 I LMH TOJIIUHOM 0,5 MM, 0TOO PaHHYIO U3 Y3714 KPEIUICHHS
OTBOJIOB JEPEBSIHHBIMU Pelikamu (11. 5.2.6), cienyer pa3pe3arsb BIOJb HA IBE PABHEBIE
YaCTH.

6.2.5. OOpasisl KapTOHA TONMIMHOHN 23 MM, 0TOOpaHHBIE U3 OaphepoB B
TpaHchopMaropax, Ipexkae BCErO, ¢ ECTECTBEHHON IMPKYIAIMEN Macima Iyt
KOHTPOJISL BIArOCOAEPXAHNS IO U TIOCJIE PEMOHTA, CJIEAYET pa3AeiuTh HA PaBHBIE
4acTH, PACIOJIATAlOIIMECS B aKTUBHO 4acTH Ha 0 JUHAKOBOH BBICOTE.

6.2.6. KoHTponbHele 00pa3upl M3omsiuuu (1.6.2.1) BeIHMMalOTCH U3 Oaka
IOCTIEe YCTAHOBKU KOJIOKOJIA WJTH KPBIIIKH TPaHC(GopMaropa v BEITIOHEHHS CYIIKH
aKTMBHOM 4acTu (€CIM OHA MPEIYCMOTPEHA TEXHOJIOTHEH NMPOBEICHAS PEMOHTA)
nepes 3aMUBKOH TpaHe hopMaTopa MacioM.

6.2.7. Xpanenue 0Opa3LOB MOCJIC BBIEMKH BBINOJHAECTCS COIJIACHO
ykazaHusiM m.4.2.5.

6.2.8. ComocTasieHue BIAroCOAEPIKAHN H30JMLUM A0 U HOCIE PEMOHTA
Tpanc(hopMaTopa IpoOBOINTCS JUTS KOKAOH maphl UASHTUYHBIX 00pas3Iios.

23



IIpuno:xenue A (cipaBo4HOe)
M3onsauus cuioBbIX Tpancpopmaropos

W3onsanus  cuiIoBBIX TpaHC(OPMATOPOB pa3desiercs Ha BHEIIHIOKD U
BHYTPCHHIOW. BHewHaa u301ayus COCTOUT W3 BO3IYIIHBIX MPOMEXYTKOB MEKIY
CHJIOBBIMH BBOJIAMH, MKy CHIIOBEIMH BBOJAMH U 3a3€MJICHHBIM 0akOM, a Takoke
BKIIIOYAeT B ceOs moBepxHOCTH (papdopoBbiX MOKpHIek BBOAOB. K sHympenneii
u30/51y Ut OTHOCUTCA M3OISILMSA OOMOTOK, U30JISILIMOHHBIE TPOMEXYTKH BHYTpH OaKa,
MacJIIHAs 9acTh BBOJIOB, OTBOIOB M BCIIOMOTATENbHBIX YCTPOMCTB.

Ws3onamuio oOMOTOK pa3fensdioT Ha TINAaBHYI0 M TPOAOJBLHYIO. I naenas
U301AYUA COCTOUT U3 H3OJMIMH MEKAYy OOMOTKaMM, MEXAy OOMOTKaMH H
MarHuTOMPOBOAOM, MEXAy(ha3HONH W30JSIMAM MEXAY HAPYKHBIMH KaTyHIKaMH
JIBYX COCEIHUX CTEPKHEN U M30JIMI HAPY>KHO M KaTyIIKH OT CTEHKHU 0aka.

Knpooonerott  uzonayuu OTHOCAT W3ONAIAOHHBIE HPOMEXKYTKA MEXIY
BUTKaMH, MEXKY CIOSIMH BUTKOB M MEXK/TY KaTyIIKaMH OJXHO# 0OMOTKY. ["abaputsl
IJIABHOH M NPOJOJIbHON U3OJISIIUK NP HampsbkeHusx 10 220 kB BKIIIOYUTENEHO
OIPENENSIOTCS FPO30BIMHU [TEPEHANIPSDKEHUSMH.

KoucTpykius u30/UMH J0DKHA 0O€cleYMBarh OXJIDKACHUE AKTHBHBIX
yacreii Tpaacopmaropa.

I'maBHas W3011s BEIONHIETCS IPEHMYINECTBEHHO MAcI00apsepHOro THIA H
mpeactasiaser  coboif  TpaHcopmaropHoe Macno ¢ OapeepaMu U3
3JICKTPOTEXHUYECKOrO  KapToHa. OHa 0o0NagacT BBICOKON  MMITYJbCHOM
SIIEKTPHYECKO I NPOYHOCTEIO M 00€eCeUMBacT HHTCHCUBHOE OXJIKACHNE OOMOTOK U
MarsaTonpoBoaa. O6mmit BII Mac100aphepHOi H30JISIIY TOKA3aH Ha pucyHke Al.
B Tpanctopmaropax HCMOMB3YIOTCS Oapbhepsl TPEX OCHOBHBIX  BHJIOB:
IUIMHApHYecKuii 6apbep, mockas maiida u yriiopas maitba.

Mnockas waiba Yrmoean waiba

L

7, Hinwes spuo, 7
Uununapnueckuii Bapbep

Pucynok Al — O6nmii Bua rmaBHOM H30ISIHK 0OMOTOK TpaHchHOpMATOPOB

Bapeepel ciyskar A pa3aeneHus 0{HOT0 MACITHOTO MPOMEKYTKA 60 LIOT0
0o0beMa Ha HECKOIBKO MPOMEXKYTKOB MEHBIIEro 00bEMa, 3TO MPUBOAMT K
YBEIMYCHUIO 00IIEro NpOOMBHOTO HAMPSHKEHUS. J[JiA JOCTIKEHHS HAHOOJIBIIEro
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s dexra Gapsepbl JOIDKHB PACMONAraTbCs NEPHEHANKYIAPHO CAIOBBIM JIMHUSAM
HIIEKTPUYECKOTO MOJIS.

KoMmOuHalus MAacITHEIX KaHAlOB ¢ OapbepamMu B BHAE H3OJALUOHHBEIX
[WIMHIPOB, THTOCKHUX U YTJIOBBIX Maii0 MOXKET U3MEHSATHCS B 3aBUCHMOCTH OT KJlacca
HampsOKeHusT TpaHc(opMaTopa, €ro MOLHOCTH W JPYTHX KOHCTPYKTHBHBIX
0COOCHHOCTEH.

B kadecTBE OCHOBHOH TBEpAO#H M30JSIIMM MAaC/HBIX TpaHC(OPMAropoB
MPUMCHSIOT BOJIOKHHCTHIE Marepuanbl W3 LEmmono3el. K HUM  OTHOCSTCS
JNEKTPOKAPTOH, OyMara u TKaHH.

OJNEKTPOKAPTOH TIPUMEHAETCA /S M3TOTOBJICHUS TJABHOM  M30MALIH
IWIMHAPOB, NEPErOPOAOK, IUTOB, YIIOBBIX MIAHO, SpMOBOM W30JAIMU W AT
U3TOTOBJIEHUS [TPOAONBHOM W30JIIIUH — MEKKATYIIEYHBIX [IPOKIATOK U PEeK.

OnekTpou3osMoHHas (kabenpHast ) Oymara B TpaHc(hopMaTrope npuMeHsercs
IUTST BUTKOBOH M30/SIIMM OOMOTOYHOIO NMPOBOJAA M AOTONHHUTENEHON W30JIAIHN
KaTymek (IpoaoJIbHas N30 LU ).

KapToH anekrponsonsunonHbli B cootBeTcTBIU ¢ [ OCT 4194 BRIMycKaeTcs
CENYIOIMX MApOK:

AM — ruOKMH 537TAaCTHYHBIN, WMMEIONMM OBHIICHHYIO CTOMKOCTH K
BO3EHUCTBHUIO TOBEPXHOCTHBIX PA3PsA0B, MPUMEHIETCS IS U3TOTOBRJICHHUS AeTaNek
TJIaBHO# M30JIsIIMK TpaHC (o pMaTopoB Kiacca HarpsokeHus 750 kB u Beile;

A — ruOKWii SIaCTUYHEIN, CTORKUE K BO3JeHCTBHIO HOBEPXHOCTHEIX PA3psIIOB,
TIPUMEHSIETCA U M3TOTOBJIEHH JeTanell IMaBHON M30JSIMH TpaHc(hOopMaropos
Kacca HanpsbxeHus 1o 750 kB;

b - cpemHeli TIIOTHOCTH ¢  MOBBIMICHHBIMH  JICKTPUYCCKAMHA
XapPaKTEPUCTUKAMH, MPHMEHAETCS AN M3rOTOBJCHUS TIJIABHOW W3OJAIMA B
TpaHcdopmMaropax Knacca Hanpskerus 10 220 kB;

B — noBbILICHHOH NJIOTHOCTH € Majoi yCaaKoM MOJ JABICHHEM, C BBICOKOM
DJIEKTPUYECKOH NPOYHOCTHIO, TPUMEHSAETCS I H3TOTOBJICHHS MPOJOJBHON U
TJIABHOM U30JIIUH TPaHC HOPMATOPOB;

I' — cpenneii NIOTHOCTH C MOBBIMIEHHBIM CONPOTHBIICHHEM PAacC/IaMBaHMIO,
IIPUMEHSETCA UL MTOJIyYeHHUS CKIEEHHOTO KApTOHA W M3TOTOBJICHHS U30JIAMOHHbIX
Jeraneii.

KapTon mapok AM # A BEINYCKA€TCA ¢ TOMIMHOK TucTOB (2,00+0,15) MM,
(2,50+0,15) mm. u (3,00£0,20) mm.; mapku B — (1,00+0,10) mm., (1,50+0,10) mm.,
(2,00£0,15) mm., (2,50+0,15) MM., (3,00+0,20) mm., (4,00+£0,30) mm., (5,00+0,35)
MM., (6,00+£0,40) mm.; mapku B — (1,20+£0,09) mm., (1,60+0,11) mm., (2,00£0,10) mMm.,
(2,500,12) Mm., (3,00£0,15) mm., (4,00£0,20) mm., (6,00+0,30) Mm., (8,00+0,40)
MM., Mmapku I" — (0,50+0,05) mMm.

ImotHOCTE Kaproma mapku AM coctasmster 0,85+1,0 r/cm3, mapxku A —
0,90+1,00 r/cm?; mapxm B — 0,9+1,20 r/cm?; mapku B — 1,1+1,35 r/cm3; mapku I -
0,90+1,15 r/cm3.

OnexTponsonuoHHas (kabenbHas) Oymara Beimyckaerca mo ['OCT 645,
T'OCT 23436, TOCT 24874 Tommumoi ot 0,08 10 0,17 MM.

Kpenuposannas snektpomsonanuontas 6ymarano 'OCT 12769 mapok DKTM
u OKTMV-70 umeer momepednblit kpenm (roGpHpOBKY) M IPHM HATDKCHHH
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yjumHsercss He MeHee 75 %. Tommmua Oymaru cocraenser 0,44 mm. Bnaronaps
SNMACTUYHOCTH U MEXAHHYECKOM MPOIHOCTH KPEMUPOBAHHYIO OyMary MPUMEHSIOT B
Ka4eCcTBE M3O0JSIOUM OTBOAOB, MECT TMAacK, H3ruOOB BMECTO JOPOTOCTOSIICH
JIAKOTKAHHU.

Tenedonnas 6ymara mo 'OCT 3553 mapok KT-50 tommmmHOi 50 MxM (paHee u
KT-40 TommmHoii 48 MKM) TPUMEHSETCS B KAueCTBE BHMTKOBON H30JIALHH
0OMOTOYHOTO MPOBO/IA KJIacCa M30JSILMH A.

Kpome Toro, B TpaHcpopMaTopax B KaU€CTBE OCHOBHOM H30JIALMH OT/ICIBHBIX
y3JI0B MOJKET MCIMOJb30BAThCA JIAKOTKAHD (U1 M30JALHUA KOHLIOB OOMOTOK MpH
U3TOTOBJICHUM EMKOCTHBIX KOJICLl, OTBOJOB), JIAKOIIENK (A7 HW30JIMPOBAHNUSA
OTBOJIOB), JICHTH XJIOMYarOOyMaKHbIE KUNEpHble M TadTsaHbie (IS 3aUUTHI
OCHOBHO1 M30JISILIUH OT MEXaHUYECKUX MOBPEKACHUN U MEXaHUYECKOTO KPETUICHHSI
JeTajicid, OTBOXOB U TIP. ).
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Ilpuno:xenue b (00si3aTesibHOE)
Omnpeenenne BIArocoaep:kaHusi 06 pa3ioB HeJIII0I03HOH H30MANHA
meToAoM Inna-Crapka

b.1. Beenenne.

Ilpn ompenencHUM BJIArOCOAEPXKAHUS OOPa3LOB LEIUIIONO3HON H3OJAINH
MOYKHO IIPHMEHATH ANMNAapar A1 KOJNIECTBEHHOIO ONPEAEICHNS COACPIKAHUS BOIBI
B HE(TSHBIX, MUIIEBEIX U APYTHX mpoaykTax AKOB-10 (mpmrosxerne 4 PJ1 16 363).
B cocrase AKOB-10 pomyckaercst ucnosb3osars kosiOsl Tuna K-1-500-29/32 TC
i K-1-1000-29/32 TC mo TOCT 25336, xonoauinpauk tana X1TI-1-300-14/23 o
T'OCT 25336, npreMHUK-NOBYHIKY eMKOCTBIO 10 cM3.

B.2. Tloaroroska annapara AKOB-10 k paGore

b.2.1.Ha puc. Bb-1 B kauecTBe mnpuMmepa MpeACTaBlICH anmapar Juit
KOJIMYECTBEHHOTO OIPEAEICHUS COCPKaHNs BOIbI B HE(TSHBIX, TUIIEBBIX U JPYTHX
npoaykrax tuna AKOB-10 no TY 25-2024.010-88

Bb.2.2.Ilepen, Havanom cOopku ammapara AKOB-10 (cm. pucyHok bB-1)
XOJNOJWILHUK, MPHEMHUK-TOBYIIKA W KOJIOA MOJDKHBI OBITH MpPEABAPHUTEIBHO
IPOMBITHI U IIPOCYIIEHHI.

B.2.3.Jlna HarpeBa KoJObl MOATOTOBUTH CHELUHAIBHBIA BJICKTPUYCCKHIA
KOJIOOHArpeBarellb WM BICKTPOIUIMTKY C 3aKphITOH CHHpaiblo, HUMEOIME
BO3MOJKHOCTb IUIABHOH DETYIMPOBKH TEMIEPATYPhL HAIPEBA, U CTCKIOTKAHb MU
ac6eCTOBYIO TKaHb IS TETUIOU30JISIN.

B.2.4. TToAroToBUTH 1a00 paTOPHEL mTaTHB A c60 pku anmapara AKOB-10.

B.2.5. C6opxy anmapara AKOB-10 nniocienytontyio paboTy ¢ HAIM TPOBOIUTH
B BHITSDKHOM IIKa(y, BCTPOCHHOM B TPUTOYHO-BBITSKHYIO BEHTHIISILIMIO.

B.2.6. YcTaHOBUTE 7a0OPAaTOPHBIN INTATHB HAa POBHYK MOBEPXHOCTH B
BBITSDKHOM 1Kady.

b.2.7.Ha OCHOBAHUE J1ab0paTopHOIo LUTATUBA YCTaHOBUTH
KOJIOOHArpeBareb.

B.2.8. IlpenpaputenbHo  BhICylieHHY koalOy tuma K-1-500-29/32 TC
annapara AKOB-10 ycTaHOBUTBH B KOJIOOHArPEBATENIb U 3AKPEMUThL HA INTaTHBE C
HOMOIIBIO JIAIKH.

b.29.Ha konby ammapata AKOB-10 ycTaHOBUTH TNpPEABAPHTENBHO
BBICYLICHHBIC JIOBYIIKY C ACMECHUSIMH M XOJIOAWIbHHMK, COCAMHUB BCE JJIEMEHTHI
anmnapara ¢ MOMOLIBIO MPYXHHHBIX (UKCATOpoB. XOJOJWIbHUK 3aKPENUTh HA
IITaTUBE C MOMOIUBIO JIAKK. CBEpXy Ha XOJOAWIbHUK YCTaHOBUTH IIATPOH C
OCYLIUTENEM.

B.2.10. TMoaxmouuTh XoJomuibHuk annapara AKOB-10 k kpany
XOJIOAHOH BOJIBI C IOMOIIBIO PE3NHOBHIX IILTAHIOB.
B.2.11 OTCOEAMHUTh JIOBYIIKY C XOJOJWIBHUKOM OT  KOJOBI,

HpEeABAPUTENBHO 0CIa0UB YAESPKUBAIOINIYI0 XOJIOMUIBHUK JIAIKY ITAaTHBA W CHSIB
HPYKUHHBIE (PUKCATOPHL, 3aTUTh B K010y 300-350 M yaiit-cupura no TOCT 3134
C TEMTICPaTypOii KUTIEHHS TpH aTMOcQepHOM naBneHud B mpeaenax 443-463 K (170-
190 °C).
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b.2.12. YCTaHOBHUTE JIOBYIIKY C XOJIOAMIFHUKOM Ha KOJI0Y U 3aKpEIHTh
XOJIOAMIIbHUK C TIOMOLLBIO JTANKK IITATUBA U MPYKUHHBIX (PUKCATOPOB.

b.2.13. BxmrounTe 10 1a4y X0JI0 IHO M BO IBI B XOJIOAWJILHUK.

b.2.14. Hakpeite konly ¢  yalT-COMPUTOM  CTEKIOTKAHBIO MM
ac0ecToBOi TKaHb0. CBEPXY HA XOJIOAMIBHUK YCTAHOBUTh NATPOH C OCYIIUTENEM.

1 1 Uland KII 14723
i fccr 8682.93

Puc.2
Ocransnoe - ou. pue. 1

795

1 - xonoaunbHHK; 2 ~ NPHEMHHUK-NOBYHIKE; 3 - TpyOka
IJiA pacnblieHuA; 4 - konbda; 5 - NpYKMHEL; 6 ~ XOMYTUKH
Pucynok b-1 — Anmapar nj1st KOnM4eCTBEHHOTO ONPENENEHHS CONCPKAHUS BOIBI B HEPTAHBIX,
NUIIEBBIX ¥ Apyrux npoaykrax AKOB-10
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b.2.15. BkntounTb KonboHarpesaTenb, 3a4aTb C NOMOLLLIO perynsropa
Harpesa ¥ TENJOU30NALUM BEPXHE YacTW KONBbl CTEKNOTKaHbIO (U1 acbecToBOM
TKaHbI0) PeXMM KunsueHus yanT-cnupuTa (pUcyHOK bB-2), obecreunBatoLLmnii
BblAENEHNE U3 HUXKHEr0 KOCOCPE3aHHOr0 KOHLLaX0N04NIbHMNKA 2-4 Kanam XXUAKOCTH
B cekyHay. KunsyeHue yaiT-cnuputa B annapate AKOB-HO npofonxatb B TedeHue
1,5-2 vacos.

PucyHok b-2 - Annapat AKOB-10 B BbITAXXHOM LUKay B MPOLECcCe KMMAYeHWs yanT-cnmpuTa
(BepxHAs YacTb KONGbI 3aKPbiTa CTEKIOTKAHbIO)

b.2.16. Mo ncteveHnm 1,5-2 4acoB BbIKAOUNTL KONGOHArpeBaTe b, CHATb
CTEKNOTKaHb (UK acbeCTOBYIO TKaHbIO) M OXNaXAaTh annapar He MeHee 1u4aca;

b.2.17. lMpekpaTuTb Nofayvy BOLbl B XONOAUNbHUK.

b.2.18. Konby ¢ npocyLleHHbIM YalT-CNMpUTOM 3aKpblTb MNPOGKOIA.

MpoCyLUEHHbIN YalT-CIMPUT MOXET ObITb MUCMO/Mb30BaH AN U3MEpPEeHUs BOAbl B
LIe/ITK0103HOM M301ALMUK [0 TPEX pas.

b.2.19. Mo OKOHYaHUW OCYLUKW YyaWlT-cnmpuTa TpebyeTcs NPOMbITL U
MPOCYLUNTL IOBYLLUKY U XONOAUNbHUK.

B.3. [lloarotoBka W BbIMNO/IHEHWE W3MepPeHUs  B/arocofepXXaHus

06pa3L0B LIeN/H0I03HOM N30A58LMN

6.3.1. Ha pucyHke b-3 nokasaH 40CTaBMEHHbIA B 1a60OPaTOPUIO CTEKNSHHBII
COCY/, C 3aBMHYMBAIOLLENCA KPbILLKOW, B KOTOPOM HaxoAAaTCs B TPAHC(HOPMAaTOPHOM
Macne O0ToOpaHHble W3 CWMOBOr0 TpaHchopmaTtopa 06pasubl LEenH103HOM
n3onaumu.
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PucyHok B-3 - CTeKfsiHHbIA COCYA C 3aBMHUMBAIOLLENCS KPbIWKOA ¢ o6pasuamu
LLe/MII0NI03HOM M30N5ILUM B MAc/e U NOATroTOBNEHHOe paboyee MecTo

6.3.2. Mpn oT6ope o6pasua UeNIO03HOK W301AUUM Macno B COCYA,
npeanoYTUTENbHO, AOMKHO ObITb 32IMTO HENOCPEACTBEHHO U3 TpaHC(opMaTopa.

5.3.3. MNepes CHATMEM KpbILWKK C COCyAa HE06X04MMO MOATOTOBUTL paboyee
MecTo (CM. pUCYHOK B-3):

- KIOBETY C (DUIbTPOBasIbHOM GyMarof,

- 60NbLION NUHLET,

- CKanbnesb,

- HOXHULbI NO MeTanny,

- CTEKNAHHbIN XUMUYECKUNIA CTaKaH eMKOCTbH 250 M.

6.3.4.Mpu npoBefeHUM  onblTa  HE0O6XOAMMO  PYKOBOACTBOBATLCA
CrefyroLWmMN YKa3aHUAMUN:

- pasgenky o6pasLoB peKOMeHAYeTCcs NPOBOANTL B NPOTUBHE MU YalliKe C
TpaHC(OPMAaTOPHLIM MacnoM WM B CyXOM TOMELLeHWUN, MpefBapuUTe/bHO
BbIMbITBIMU CYXVMMN PYKaMW;

- HEMCMNONb30BaHHbIE B OMbITE 06pa3L bl XpaHUTb B TEX e COCYaX, B KOTOPbIX
UX TpaHcnopTUpoBanu;

- A4Ns 06pasL,0B KaXx oM TONLWMHBI MTPOBOAWTL aHaiun3 no ABYM napannenbHbIM
npo6am.

BHVUMAHWE! O6Liee Bpemsi HaxoxaeHns 06pasL 0B HaBO3ayXe (B npoLecce
pasgenku) A0 NX NOMELLEHNs B KONBY C yalT-CMPUTOM He AOMKHO MpeBbiwath 15
MUHYT.

6.3.5. o BCKpbITMA cocyfa ¢ obpasuamu HeobxoAMMO npeaBapuUTeNibHO
B3BECWUTb HA aHaMTUYECKUX BeCax, MMeLMX TOYHOCTb He MeHee 0,01 r, nycToii
XMMUYECKNIA CTakaH (CM. pucyHOK b-4) 1 3adikcnpoBaTh ero BeC C TOYHOCTbIO He
meHee 0,01r. Mocne aToro NPMUCTYNalT K U3BEYEeHMIO 06pa3sLan3onaLum n3 cocyaa
€ Macnom (pUCcyHoK B-5) 1 paspe3atoT CBA3bIBAOLLMIA 06pa3Lbl LWHYP (PUCYHOK B-6).

30



PucyHok b-4 - B3BelunBaHne XMMNYECKOr0o CTakaHa

PucyHok B-5- M3BnedeHune o6pasua LeNto103HOI N30ALMI U3 Cocyaa
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PucyHok B-6 - PaspesaHue LUHypa, CBA3bIBalOLLEro obpasel,

6.3.6. Mepep B3BelIMBaHMEM 06pasel, HE06X0ANMO MPOTEPETb YNCTOW CyXOii
BETOLULIO UNN PUNLTPOBANTbHON ByMaroii (cM. pucyHku b-7 n b-8).

b.3.7.Mocne 3toro Heo6xoAMMO 3aMepuTb  TOMWMHY 06pasyos U
3a(hMKCUpOoBaTh e B XXypHasie U N0 OKOHYaHWW paboTbl 0TPas3nTb B NPOTOKONE (CM.
pUCYHOK B-9).

PucyHok B-7 - lMpoTupka o6pasua ¢punabTpoBanbHol bymaroi
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PucyHok B-8- TMpoTupka n3onsumy GunbTpoBaibHOW GymMaroi

PucyHoK B -9- Vi3mepeHue TONLWMHLI 06pa3LoB 1301saLum
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PucyHok B-10- MNogrotoBka HaBecky obpasua 13onaumm

6.3.8. MoarotoButh [Be HaBecku maccoin 40-H50 r o06pasyoB Kaxaow
TONWMHBI. B3BecuTb nx ¢ To4HOCTLIO A0 0,1 r. YacTn 06pa3LoB ¢ NPUKIEEHHbIM
OUCTAHUMOHHBLIMY MPOKagKaMuy Npy NPOBELEHNN OMNbITa HEe UCMOJIb3YHOTCS.

5.3.9. lanee ¢ NOMOLLbIO HOXHWL, N0 MeTa/INy paspesaTb 06pasLibl Ha KycKu,
pasmepoM npumepHo 10x10 mm (o6pasel, TOALWMHOA 3 MM HOXOM pPacciouTb)
(pucyHok B-10). M3 pa3pe3aHHbIX 06pa3LoB roTOBATCA MO [IBe HABECKW MAaccCoii
40760 r matepmasna 06pa3LOB KaXAOW TONWMHbLI. PeKOMeHAyeTCs NPOBECTU
B3BeLUMBaHMe C TOYHOCTbIO A0 0,1 r (prcyHok B-11).

PucyHok 6-11 - B3BelumBaHMe HaBecKu 06pasua 13onauum
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PucyHoK B-12- MepeMmelleHne paspesaHHOro o6pasua n3onsaLmMm U3 cTakaHa B Konby ¢
NPOCYLUEHHbIM YalT-CMPUTOM

b.3.10. Cpa3sy noce B3BeLLMBaHWSA pa3pe3aHHblli 06pasel, Lenton03bl JO/HKeH
ObITb nNepemelleH W3 cTakaHa B Konby (cMm. n.6.2.18) c¢ npeasapuTenbHO
NPOCYLEHHbIM YainT-cnmpuTtom (puc. b-12).

BHVMAHWME! TemnepaTypa yaWT-cnupuTa, B KOTOPbIA MomMeLLaeTcs
pa3pe3aHHbIil 06paseL n301auMKn, He 4O/MKHa NpeBbiwaTth 313-H323 K (4(b-50 °C)Bo
n3bexxaHue ncnapeHns Bofbl M3 06pasL 0B [0 Havana aHanu3a.

b.3.11. Ha OCHOBaHwue nabopatopHoro Lratmea YCTaHOBUTb
KonboHarpesaTe/b.

6.3.12. Konby ¢ paspesaHHbIM 06pa3uoM Lena03HOW  M30NauMn B
NPOCYLUEHHOM YyalT-CNUpWUTe YCTaHOBUTb B KonboHarpesaTeflb M 3aKpenuTb Ha
LUTaTVBE C MOMOLLbIO NAMKN.

b6.3.13. 3atem Ha Kkonby c o06pasyoM YCTaHOBWUTb MpeABapUTENIbHO
BbICYLUEHHbIE NOBYLUKY C AeNeHUAMU W XONOAWbHUK, COefUHWUB BCE 3/IEMEHTI
annapaTta C MNOMOLLLIO MPY>XWUHHBIX (PUKCATOPOB. XOMOAUMBHUK 3aKpenuTb Ha
luTaTBE C MOMOLLblO fanku. CBepxy Ha XONOAUNbHWK YCTaHOBUTL MaTPoOH C
ocywiutenem (pucyHok b-13).

6.3.14. MogknounTb XonoAnnbHUK annapata AKOB-KO K KpaHy X0n0AHOWA
BO/ibl C MOMOLLbIO PE3NHOBBIX LUTAHTOB.

6.3.15. BKnounTb Nojayvy X0M04HOW BOAbI B XONOAWU/BbHUK.
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PucyHok B-13 - TlaTpoH ¢ ocywmnteniem, yCTaHOBNEHHbLIM Ha X0/0AUIbHUKE
annapara AKOB-HO

6.3.16. HakpbiTb K0ON6Yy C yalT-CMUPUTOM CTEK/NOTKaHblO WM acbecToBoiA
TKaHbH0.

6.3.17. Bknountb KonboHarpeBaTeNb, 3afaTb C MOMOLLbIO perynsropa
Harpesa ¥ TENMOU30NALNN BEPXHE YacTh KON6bl CTEKNOTKaHbIO (MM acOeCcTOBOI
TKaHbl0) PEeXNM KuNsYeHus yaiT-cnupuTa (PUCYHOK B-2), obecneunBatoLmii
BblJeNeHNe U3 HUXKHEr0 KOCOCPe3aHHOr 0 KOHLLaX010AWNbHMKA 2-4 Kanam XXULKOCTH
B cekyHay. KunsueHwe yaiiT-cnmputa B annapate AKOB-HO npogonxatb B Te4eHne
1,5-2 yacos.

6.3.18. Mo ucteyeHnn 1,5-2 4acoB BbIKNHOUNTbL KONGOHarpesaTesb, CHATb

CTEKNOTKaHb (pUCYHOK B-14) nnn acbecToBY0 TKaHbO W OXNaguTb annapat B
TeyeHue 1uaca.

Ve 1

*9 v

PucyHok B-14- Kon6a c o6pasuamu B KonboHarpesatenie noce yaaneHus CTeKN0TKaHN

6.3.19. TpeKkpaTuTb Nogayvy BOAbI B XONOAUNbHUK.
6.3.20. Ypanutb ¢ XONOAUbHWUKA OCYLUNTENbHBIA NAaTPOH U CHATb JIOBYLUKY
C XONOAUNMbHUKOM C KON6bl. OCylMTeNbHbIA NaTtpoH y6paTb B 3kcukaTop. C
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MOMOLLLbO CTEKNAHHOW Nanoykn AMHON 0KoMo 50 CM € pe3MHOBbLIM HAKOHEYHKOM
(KyCOK pe3nHOBOW TPYOKM) UnM MeTanIMyeckoro npytka ¢ TOPONIacToBbIM WUn
PE3NHOBbIM HAKOHEYHWKOM MepeMecTUTb Kamefbku C  BHYTPEHHEA CTeHKu
XONOAWUNbHNKA B NIOBYLLIKY.

6.3.21. Pa3genntb XONOAWNLHWUK W NOBYLWKY (pUCYyHOK B-15), 3aTem cC
MOMOLLbIO TOT0 Xe NPYTKa NepemMecTnTb Kanenbku BoAbl CO CTEHOK Ha [IHO JIOBYLLKW.

5.3.22. Ecnn Ha fHe NOBYLIKW BOAbI HEMHOIO, & YalT-CNUPUT MYTHBIRA, TO
NOBYLLKY MomecTUTb Ha 30 MUH B ropayyto BOAy MU3-Noj KpaHa /19 OCBET/IEHUA U
3aTeM OXN1afuTb 40 TemMrepaTypbl OKpyXaroLlero Bo3ayxa (pucyHok b-16).

PucyHok b-15 - Y aaneHue X0N0AWbHIKA C /IOBYLUIKOIA
(cnpaBa OTKpbITas Konba B KONGOHarpeBaTesne)

PucyHok B-16- JloByLlKa, MOMeLLEHHas B CTakaH C ropsiveil BOAON

5.3.23. C nomoLLbi0 fJefeHnidi Ha fIOBYLLKE W3MepPUTb KONNYECTBO BOABI,
BblAenuBLLeecs 13 06pasuaLennno3Hoin nonaumm (pucyHok b-17) 8 mn (r).
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PucyHok b-17 - OnpefeneHune KONMYeCcTBa BblAe/IEHHON BOAbI MO PUCKaM NOC/Ee OX/TaXKAEHNS

rne

NOBYLLKM

B.4. O6bpaboTKa Nnosly4eHHbIX pe3ynbLTaToB
b.4.1. Bbluncnntb cogepxkaHue Boasl (X) B npobe, B NpoLeHTax, no gopmye:

X y'A.xM

PrxK (3.1)
Y -macca Bofbl, COOpaBLUelics B TOBYLLKE, T;
P\ - macca ncnbiTyemMoro matepuana 4o pasfenku, r;
P. - macca UcnbiTyemMoro marepuasna nocne pasgenku, r;
A=Pr - P\ - npupocT Maccbl 06pa3sL,asa Bpems pasfenku, r;
K- KO3(h(hMUMEHT, yunTbIBatOLMIA MacCy Macna, MponuTasLLero obpasew, (ans
nponuTaHHoro o6pasuakK= 0,7, ana HenponuTaHHoro K = 1,0).
b.4.1. BbluMCINTL  OCTAaTOYHYK BAAXHOCTb 006pa3uoB KaXAoro Buaa

MaTepmana Kak cpefiHee apuiMeT4ecKoe AByX Npo6:

X, +X,,

X *=- I ~5 (3.2)
rae X\ 1 Xr — Bnarocogepxanve yx npoo, %.

MNpumeyaHus:
1 OpHy U Ty e NOPLMI0 YainT-CMprTa MOXHO 1CMOMb30BaTh B aHa/IM3ax A0 TPeX pas.
2. Mocne OKOHYaHMSA aHaNN3a yanT-CnupuT U3 KONBbl MOXXHO CNINTb B COCYA, C YNCTbIM yaiiT-

CMMPUTOM.

3. Mpy nogrotoBke n nposefeHun aHanm3oB B AKOB-HO Takke MOXHO WCMOo/b30BaTh

konby Tuna K-1-1000-29/32 TC noFOCT 25336-82.

4).

4. HacTosiee nNpunodXXeHWe NoaroToBieHo ¢ y4eToM mMatepuanos P, 16 363 (npunoxeHue
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IIpnaoxenue B (o0s13aTesibHOE)
MeToa onpeaeIeHHs BIATO0COIEP KA HHSI IEJIJTHI03HO0I H30IAIHH
ABTOMATHYECKHM KYJI0HOMeTpPHIeCKHM THTpoBaHHeM no Kapay @uinepy

B.1. OcHoBHBIE I0JI0KEHHSI

B.1.1. /luanazoH omnpeneneHusl BIarocoACp KaHUs IEIUTFOIOZHON W30JIAIHI
ABTOMATUYECKUM KyJOHOMETPUUECKUM TUTPOBaHUEM C peakTuBoM Kapna duiuepa
coctapiszer oT 0,1% Macce. 1o 20% macc.

B.1.2. Ilpoucxomsume npu TuTpoBaHuu MerogoM Kapna Duiuepa
XMUMHYECKHE IPOLECCHL ABIIAIOTCS JOCTATOYHO C10KHBIMU U BKITIOYAOT, B OCHOBHOM,
B3aUMOJEHCTBHIE BOAEL ¢ HOA0M, TUOKCUIOM CEPEL, OPTaHUYECKIM OCHOBAHUEM U
CITUPTOM B OPTaHWYECKOM pacTBopurene. B coctaB mcxomHOro peaktuBa Kapna
dumepa BXOAAT MUPUAVH M MeTaHOJ. OCHOBHBIE PEaKIMH, MPOUCXOIANINE MTPU
TuTpoBanun o Kapny @umepy, MOKHO 3anucaTh CI€YIOMIM 00pa3oM:

H,0+1; +80; +3CsHsN — 2C5Hs N Hl + C5HsN 505 (B.1)
CszN- SOg + CH30H — CjHjNH . SO4 . CH3 . (BZ)

B.1.3. B nponecce Tutposanus no Kapny Oumepy npody IepeMenBaoT C
PacTBOPOM OCHOBAHHE-CIMPT, COACPKAMM HOHBI Hojga W AMOKCHUI cepsl. [lpu
EKTpoImM3e 0Opa3yercs oA, KOTOPBIA BCTYNAET B PEAKLIUIO ¢ BOJOM H JUOKCHIOM
CEpPBI B IPUCYTCTBUHM OCHOBAHU coryiacHo ypasHeHusAM (B.1) u (B.2). Tlo 3akony
Qapaznes KkonmMuecTBO 0Opa3oBaBUIErOcs HOJa NPOHNOPUHMOHAIBHO KOJMYECTBY
3NEKTPUIECTBA B COOTBETCTBHUHM C YPABHCHHEM:!

2I7 -2 —>1,. (B.3)

B.1.4. Onua Moute 012 pearupyer ¢ 0JJHUM MOJIEM BOJIbI CTEXHOMETPUYECKH,
cornacHo ypasHeHuro (B.3), mpu 3tom 1 Mr Boael sksuBanenTeH 10,72 K. Ha
OCHOBAHMM 3TOT0 MOYKHO OIPEACIMTh KOJUYECTBO BOJBI IO KOJIUYECTBY
ANEKTPUYECTBA, MOIICALIEr0 Ha MEKTPOITH3.

B.1.5. Onpenenenue Boasl TuTpoBaHueMm no Kapny ®uniepy BBITOJHSAIOT C
HOMOLIBIO COCY 1A Al TUTPOBAHUS, UIMEIOILETO KOH(DHUTYPALHIO SNIEKTPOTUTHYECKOM
SAYEHKH ¢ ABYMs OTIACIHCHUSAMHU, OOBIYHO PAa3JEIECHHBIMU MOPUCTOM MEPETo PO aKOii.
AHOIHOE OT/IENICHUE COAEPKUT CMECH PACTBOPUTENS (PEAKTHBA) U MPOOHI (AHO THBIH
pacTBOp), a KaroJHOE OTAeNeHuEe (cOopka reHeparopa) COACPXHT O€3BOMHBIN
peakTiB (karoAHbld pacTBOp). ITo 00€ CTOPOHBI MTOPHUCTON HEPErOPOIKH
PacnosI0oKeHbl HICKTPOABI /IS TIPOBEICHHAS MEKTPOITH3A.

B.1.6. Mon, o6pasoBaBmmiics mpu 5NeKTpoNm3e Ho ypasHeHHIO (B.3),
pearupyer ¢ Boao# no ypaBHeHusaM peakiuid (B.1) u (B.2). MoMeHT OKOHYaHHS
peakuuMyd  ONPEACIAIT ¢ INOMOINBK JABOMHOrO IUIATUHOBOTO  OJIEKTPOJA,
NOrPY’KEHHOT'0 B aHOAHBIH pacTBOp. [l0 OKOH4YaHWM TUTpOBaHWs M3OBITOK io/a
JENONIIPU3yeT  JBOWHOH IUIATMHOBBIA  3IEKTPOJ, HU3MEHAS  COOTHOINCHHWE
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TOK/HANPSDKEHUE, YTO TMPUBOJUT K AKTUBALMM WHAWUKATOPA KOHEYHON TOYKM U
OCTAHOBKE MHTErPAaTOpa TOKA.

B.1.7. UnTerparop TOKa CyMMHPYET TOK, HCIIOJIb30BAaHHBIA B IIPOLIECCE
SNEKTPONN3a, BBIYHCIIET SKBUBAICHT BOJBI O 3akoHy dapajes W BBIBOOUT Ha
JUCIUIEH KOJIMYECTBO BOABI B MUKPOTPaMMaXx.

B.1.8. B norenunomerpuyeckux turparopax Kapia duuiepa, AIMEIOMMXCS B
MPOJKE, 00BIYHO HCIIOIB3YIOTCS O PUTMHAIBHBIE TATEHTOBAHHBIE CXEMBI.

B.1.9. Jlanee B kauecTBE MPUMEPa pacCMOTPUM ONMCAHUE TUIIOBOTO BAPHAHTA
WCTIOJIHEHHWsST aBTOMaTuueckoro turparopa Kapna dumepa. Ha pucyHke B-1
n300pakeHa TUMOBas OJIOK-CXeMa aBTOMATHYECKOrO TUTPATOPa, BKIHOYAROLIAS
npubOop W OCHOBHBIE KOMNOHEHTHL. [IpuMmep cocyna s TMTpoBaHMs B cOope
MIPUBEJCH HA PUCYHKE B-2.

Pucynok B-1. bBrok-cxeMa aBTOMAaTH4YeCKOTO THUTpaTopa-reHeparopa B cOope
(KOMOMHUMPOBAHHON 3JIEKTPOJIMTUUECKON SMEHKH) €, COCTOSIIEr0 U3 CTEKIHHON TpyOKH,
3aKPBITOH ¢ HUJKHErO KOHLA auadparmMoil W OCHAIICHHOM IJIATHHOBLIMH 3JIEKTPOJAMHU IO 0be
CTOPOHBI [uadparmel.

1 - cocyn Uit TATPOBaHMs B cOope; 2 - cxema AeTekTopa, 3 - cxeMa PEryaupOBaHUs CUJIbI
ToKa, 4 - cxemMa nuTaHUs (dIEKTponu3), 5 - aucmied, oToOpaXKarOLMHi KOHEYHYI TOYKY
TUTPOBAHHUS, 6 - HHTETPATOP TOKA; / - BIEKTPOMArHUTHAs MEIIANIKA.
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Pucynok B-2. Tlogxoasimii cocyn Ajsi TATPOBaHUS B cOope.

a - coCya AJisi THTPOBaHUsI (AHOMHOE OTAENEeHHe), b - OTBETBJICHHE A BBOAA MPOOHI; ¢ -
CIUBHOM KpaH; d - nonuTerpadropITHIIEHOBasl KPBIIKA, € - reHeparop B cOope (kaTomHoe
otzeneHue), f - ABOIHOI NIATHHOBBIN 3JIEKTPOA IJII M3MEPEHUs MOTEHLHaNa, g - MarHUTHas
Mellajka ¢ HONUTETPadTopITUICHOBBIM IOKPBITHEM, /2 - OCyLIAtoHe TPYOKH.

IIpumeuanns:

1. Hexotopble pHOOPH! UMEIOT BCTPOSHHBIE BHIYUCIHTENBHBIC YCTPOICTBA U BHIBOAAT HA
AUCILIEH KOHIIEHTPAIHIO BOMBI U1 KOHKPETHOTO KOJNMYECTBA MPOOBL.

2. Ins npenotspateHus nudxpy3un 060X pacTBOPOB MOKHO HCIIONB30BaTh AuadparMy us3
HOHOOOMEHHOI MeMOpaHBI, MOPHCTOrO ANCKA, KepaMIdeckoro ¢uibTpa W JPYroro Marepuaia,
obecneyHBaroLIero JOCTATOYHYI0 POBOAUMOCTb TOKA IS 3JIEKTPOJIH3A.

B.1.10. B aeTomarnueckux Tutparopax Kapna duiepa uMeroTcs Cneayromue
OCHOBHBI€ (PYHKITHOHATIbHBIE JICMEHTHL

- cxemMa OOHApYXKEHUS, TAEe MPIMONW TOK MOCTOSHHOTO HANPSDKEHUS WM
TICPEMEHHBI TOK TMOCTOSHHON CHJIBI TIONAIOT HA ANEKTPOABI AETEKTOPa (ABOMHOIA
MUIATHHOBBIA W3MEPUTENBHBINA 3MEKTPOJ) Tak, YTOOBI MOXKHO OBIIIO OOHApYKUTH
KOHEYHYIO TOUYKY 10 H3MEHEHHIO MOAPU3 AL TOKA WM HANPSDKEHUS

- CXEMa PEryJsTopa CHbL TOKA, KOTOPAas KOHTPOJMPYET SJIEKTPOJU3 MO
CHTHAIY OT AETEKTOpa LETH,

- ACTOYHMK HOCTOSHHOTO TOKA [ 3JIEKTPOJIN3a;

- HHIAKATO P KOHETHO M TOUKH, MOKA3bIBAIOIIMIA TOCTIKEHUE KOHEYHOU TOIKH
TUTPOBAHM,

- HHTETPATOp  TOKa, U3MEPAIONMH  KOJWYECTBO  JIEKTPUYECTBA,
OTPEOIAEMOTO  ICKTPOJIMTHUECKON sA4YEHKOW BO BpeMs TUTPOBAHWS, 3aTeM
PacCUYMTHIBACT M BEIBOIHT HA AUCILIEH KOJMYECTBO BOABI (MKT), COOTBETCTBYFOIIEE
3TOMY KOJIMYECTBY VIEKTPUIECTBA,

- DIICKTPOMATHUTHASA MEINaiKa, MOJACPKUBAIONIAs] MOCTOSHHYI CKOPOCTh,
JIOCTATOYHYIO Jisi obecrieueHUss TPeOyeMoro AMCIEPTHPOBAHUS (COIEPKHUMOE
cocyma Uil TUTPOBaHMS OOBIYHO pacCIauBacTCsA, IOCKOJIBKY OOJBIIMHCTBO
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A30JITIHOHHBIX KATKOCTEN HE MOJHOCTHIO CMEIIUBACTCS C KUAKUMH PEAKTUBAMH).

B.1.11. Ha pbiHKE XUMHYECKHX MPEMaparoB UMEKTCS B IPOJAXKE NOTOBBIE
peaktuBbl i TMTpoBaHus no Kapmy Oumepy. [Ipm mpuoOpereHuM peakTHBOB
HEOOX0AMMO YOSTUTECS, YTO IPHOOPETaeMBbIit pEakTHB MOAXOJAUT K KOHKPETHOMY
THITY HCTIONB3YeMOT0 IpUOopa i UCIIBITyeMOH H30NAMOHHOM sxkuaAKocTH. Crenyer
YUHTBIBATh, YTO PEAKTUBBI HA OCHOBE METAHOJIA MOTYT B3aWMOJCHCTBOBATHL C
U30JIAUMOHHBIMH JKMIKOCTSAMH Ha OCHOBE KPEMHUHOPraHM4eCKUX COCAMHEHU, YTO
3aTpyaHSIET MPOBEACHNAE UCIILITAHNS. AHATIOTHIHbIC PEAKLIMM MOLYT IIPOUCXO0 AUTH C
ATHACTHIAMHA, HEKOTOPHIMH KETOHaMH M COIPSDKEHHBIMM HEHACHILICHHBIMU
OPTraHUYEeCKUMH KHCJIOTAMH, KOTOpPHIE MOTYT IPUCYTCTBOBAaTb B MPOJYKTax
Pa3IoXKEeHUs Macen WM IpuMecaX. B 3Tux ciaydasx HE0OXOIUMO UCHOJIL30BATH
PEAKTHUBEI, HE COAEPIKAIIIE METAHOIL.

BHUMAHUE! Hexotopeie peaktuBsl Kapia ®uiepa MOryT OBITh OIACHBI
JUIsL 3TOPOBES U TPEOYIOT TIIATENMBHOTO COOMOACHNS TPEOOBaHNH OXpaHbl TPY/a,
XPaHEHUS ¥ yTHIN3ALUH.

B.1.12. BcnoMorareneHble MaTepHanbl, HEOOXOAWMEIE AN obecTeueHns
(byHKIHOHEpPOBAHMS aBTOMAaTHIecKoro Turparopa Kapnaa dumepa:

- HEUTpaM3y oMl pacTBOP - METaHOJ, COoAeprKaluii mpumepHo 20 Mr BOIBI
B 1cm3

- OCYILIMTENb - HApuMep, 6€3BOJHBIN epXIopaT MarHus WIK CHJIMKArelb C
HHIWKATOPOM,

- KOHCUCTEHTHas CMa3ka Ha OCHOBE [OJMUTECTPA(TOPITIICHA WU
(hTOpHPOBaHHEIX YTIEBOJOPOIOB;

- CTEKJISHHBIE IMIPHUIHI /UL TO3HPOBAHNS 1 BBOIA TPOOHL.

B.1.13. TloaroToBka, cO0pka, BBEJICHNE PEaKTHBOB H BHIMOJHEHHE MPOIIEAYPHI
CTaOMIM3alMKM  AOJDKHBI BBIMOJHATECS B COOTBETCTBHM € PYKOBOJACTBOM IO
JKCTTyaTalyy 1 MHCTPYKLMSIMH H3TOTOBUTENS aBTOMaTnueckoro turparopa Kapna
dumepa.

B.1.14. Onpeneneane  BIarocoAcp<aHWsl  LOCIUTIONIO3HONW — WM30ISILHN,
MPONMUTAHHON TPaHC(HOPMATOPHBIM MacjoM, (Aajlee - LCUIIOJI03HAS H3O0JISILMS)
OCYILECTBJISIOT TPEMSI OCHOBHBIMH METOIAMH:

-B [EPBOM METOJE BOJY CHayala 3KCTPArMpylOT METAHOJIOM, a 3areM
IPOBOJAT €€ OIPE/IENICHAE B METAHOJIBHOM SKCTPAKTE;

- BO BTOPOM METOJI€ SKCTPArMPOBAHUE BOABI IPOBOJAT HENOCPEACTBEHHO B
COCY/I€ ULl TUTPOBAHHUS (CM. IPUMEYAHUE).

IlpuMeuanue: AaHHBIM METOJ] IPUMEHSIOT TOJIBKO JUIS HEJUIFOJIO3HON M30JIALUH TOJNIMHOM
He Ooee 1 MM, mOCKONBKY M3 0Opasma Marepualna, IPOIUTAHHOIO MAciioM, OOJbINeH TONIMHBI
HEBO3MOKHO OCYIIECTBHTD TOJIHOE SKCTPArpPOBaHHE B TEUYCHHUE OOBIMHON MPOAOIIKUTEIBHOCTH
UCIHBbITAHHUA.

-B TpeTbeM MeToAe oOpasell LEWNON0o3HOH HM30/SIUMM HArpeBaioT B
CYIIMIbHOW mDe4yw, Haxoasweilics psagoM ¢ npubopom Kapna @umepa;
00 pa3yIONMIiCs BOSHON Map KOJMYESCTBEHHO MEPEHOCST B COCY ULl THTPOBAHKUA
CTpyeH CyXOro razo00pa3HOro a30Ta U BHINOJIHSIOT OIPEACICHUE BbIJEIUBILCHCS
BJIarH.
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B.2.OnpenenieHne  BJIArocolepaHusi Nocje  NpeABAPUTESBHOTO
JKCTParupoBaHHs BOIbI METAHOJI0M

B.2.1. PeaktuBBI W BCIOOMOTrarenbHBIE  Marepuaibl,  TpeOyemble
JOTIOJHUTENBHO K NepeuncieHHsiMB 1L B.1.11 m B.1.12:

a) METaHOJ KBAM(UKALMKU Y./1.2. C COAEPKaHneM Boabl He 6onee 0,05%;

0) mOAXOOALMii pacTBOpPHUTENb, HE COINEPXKAMI XJIOpa, TEXHUUYECKOM
YHUCTOTHI,

B) MarHMeBast CTPYKKa.

BHUMAHMUME! Hekoropeie peaktuBbl Kapna ®uiepa MOTYT ObITh ONACHBI
JUIsl 310POBbsl U TPEOYIOT TIIATENBHOTO COOMIOACHUS TPEOOBaHUI OXpaHBI TPYAA,
XPaHEHHS U yTUIM3ALUH.

B.2.2. Aunaparypa

a) Kynonomerpuyeckuii turparop Kapna ®@umepa.

6) Anmapar AJs TIEpErOHKH METAaHOIa.

B) Konreitnep mis MeraHojia u TpyOka Juis 3KkcTparupoBaHus. KoHreiiHep
cymar. JMCTWIUIMPOBaHHBIH METaHON JOJDKEH OBITh 3allMIleH OT armocdepHoi
BJIar¥ OcCymarmei Tpyokoit. HiokHsis 4acTh KOHTEliHEpa M0JDKHA OBITH OCHAIIEHA
CIMBHBIM KPaHOM M IIAPOBBIM ILAPHMPHBIM COCAMHEHHEM ISl TPUCOCHMHEHHS
TpYOKHU AJI SKCTparupoBaHus (pucyHok B-3).

r) ['pagynpoBanHbie ra30HENPOHUIIAEMbIE TPYOKHM BMECTUMOCTBIO IPHUMEPHO
50 cm3.

1) MeTajuin4ecKue MBI,

Pucynok B-3 — Konrelinep st MetaHona u TPyoKa 7 3KCTPATHPOBAHMS:

1 - HM>KHSISL 4aCTh KOHTeWHepa sl MeTaHONa; 2 - K BAKyyMHOMY HAacocy, 3 - TpEXXomoBoi
KpaH,

4 - mapoBoe wapHupHOe coemuHenne ¢ mumdom KH 19/9 (mapuk), 5 - maposoe
mapHupHOe coenuHenue ¢ ummdom KH 19/9 (vaumka), 6 - Bepxuuil kpaH; 7 - TpyOka mjst

SKCTPAarupOBaHUS BMECTUMOCTHIO 125 cM?; 8 - HuKHUIT KpaH; O - KOHUYECKOE COeMUHEHHE C
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umudom 14/23.

B.2.3. Tloarotoska 060pyaoBaHus

a) CteknsiHHOE 000PYAOBAHHE U METAIMYECKHE IIUMIBI TIIATENEHO MOIOT
HOCIE MPEAbIAYLIMX MCHBITAHUN MOJAXOJSIIUMM MOIOIIMM pPacTBOPOM, MbUILHOH
BOJOU UM PACTBOPUTEINIEM, HE COAEPIKAIIUM XJIOP, OIIOJIACKUBAIOT TEILION BOJOMH,
3areM JEMOHW3MPOBAaHHON BOJOM, 3areM MeTaHosoM. [locie mpoMbiBaHuMs
000pya0BaHuMe CyIIar B CYIIMIbHOM IKady npu temneparype (115+£5)°C B TeueHue
12 gacoB, 3aTeM OXJIDKAAIOT B 3KCUKATOPE A0 TEMIIEPATYPBI OKPYKatoLei cpesl.

6) HactpauBatot aBTOMarndeckuii Turparop Kapna ®duiuepa B COOTBETCTBUU
C PYKOBOACTBOM I10 OKCILTyaTallii U UHCTPYKUMUAMHU ONPOU3BOAUTEIIA.

B.2.4. TIpoBeneHue ucTIbITAHUN

a) [leperoHSIOT METAHON HAJ MAarHueBOd CTPYXKKOH AN  CHYDKEHHS
coaeprxanus Boabl 10 He Oonee 200 mr/kr. CoOHparoT AMCTHIITMPOBAHHBII METaHOI
B COOTBETCTBYIOIIMH CYyXON KOHTEHHEp, 3auMINeHHBIA OT arMoc(epHOi Biaru
ocymarotieii TpyOKo, 3aoHEHHON IEPXI0PaTOM MarHus.

6) HactpauBatoT aBTOMarnueckuit turparop Kapna ®dumepa B COOTBETCTBAN
C PYKOBOJCTBOM I10 3KCILTyaTallii 1 MHCTPYKIHUSIMH IPOU3BOIUTESS.

B) OnpenessiorT coAepKaHrue BOABI B METAHOJIE M 3alUCBHIBAIOT MOTyYEHHOE
3HAYCHUE.

r) [Tomemaror B TpyOKy [T SKCTparupoBaHus 0Opasell IPONUTaHHOH MaclioM
LEIUTIOIO3HON U30IALIH.

IIpumeuanus:

1. BeibuparoT Taxyro Maccy obpasiia, 4ToObI Macca onpeaensieMoil Bojbl Oblia B mpenenax
ot 1 1o 4 mr.

2. PekomeHnyercs paspe3aTb 00paselt LeJUTIOIO3HOMH H30MSALHH, €CITH OH CIIMLIKOM TOJICTbIA
IUIs YNyYIUCHHUsI 3KCTPArMpOBaHWs, n30eras M3MEHEHMS CONEP’KaHHS B HEM BJArH BO BpeMs
paspesaHus 3a CYET TapoB BOJIBI B aTMochepe.

1) IIprcoemMHSIOT 3KCTPaKIMOHHYIO TPYyOKY K KOHTEHHEpPY ¢ CyxuMm
METaHOJIOM, OTKPBIBAIOT BEPXHUM KPaH, COSMHAIOT C BAKYYMHOI1 IMHHEH Ha OYeHb
KOPOTKOE BpPeMs W, MCHOJIB3Ys MOAXOASMIy 0 Groperky, BeoaaT oT 1 g0 10 cm3
MeTaHoma. [lepeKkpbiBaloT BEpXHUI KpaH U OTCOEIUHAIOT TPYOKY.

¢) IToBTOpAIOT NpOUEAYPY MO 1. 1) C APYroii 3KCTPAKUMOHHOM TpyOKO#, He
colepxaieil oOpazel, LENMONO3HONH M30NsAuMU. JIaHHBIN ONBIT UCHONB3YIOT B
KauecTBE «XOJIOCTOTO).

%) BeTpsxusatot TpyOku ¢ 1po6oii u 63 poOkl B TeueHue 2 4.

3) Bxmouator aBromaruueckuid Tutparop Kapna duiepa B cOOTBETCTBHM ¢
PYKOBOJCTBOM IO 3KCILTyaTal[{H.

u) [TpucoeauusoT TpyOKy ¢ 06 pa3LOM HEJUTIOI03HON H30J LK K COCYLY IS
TUTPOBAHUS, IEPEHOCAT METAHON B PACTBOPHUTEINL U THTPYIOT A0 KOHEYHO# TOUKH.
@DHKCHPYIOT MacCy OTTUTPOBAHHOM BOJIBI 72 TI0 MOKA3aHHAM Ha IUCIUIEE TUTPATOpa.

K) [ToBTOPAIOT NpouUEAypy MO TNEPEYUCNICHHI0 ¢ TpyOkoil 6e3 oOpasia
(X0OJIOCTOM OMBIT), 3aMUCHIBAIOT MOKA3aHNE HA JIICILIEE TUTPATOpam! .

J) M3BnexaloT LE/UTONO3HYI0 M30MALMI0O U3  TPYOKH, OOE3KHUPHBAIOT
PacTBOPUTENEM, HE COAEPIKAIMM XJ10Pa, U cywar npu temneparype (110£5)°C ue
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Meree 2 4. OxyakaanT o0pasell LE/UIoN03HOW M30JLUMKM B SKCHKATOPE, 3aTeM
B3BEMIMBAIOT. 3aMKMCHIBAIOT MAcCy LEUTIOJIO3HOM H30I1Mi M B rpaMmax.

M) BBIIOJTHSIOT apauienbHOE ONPEACIICHHE.

B.2.5. Borauciaeaus

JIns KaKIOro OTACIBHOTO OIPENENCHHS BBIYMCIIIOT COACPIKAHHE BOJIBIL,
% macc., mo popmyie:

Cognepxanue BOOH = [%J 10_4 , (B.4)

rae m2 - Macca BOJBI, W3MEPEHHas IIPH THUTPOBAHWM 3KcTpakTa o00pasua
LICJUTIOJIO3HO M U30JIALUA, MK,

m1 - Macca BOJbl, I3MEPEHHAS B XOJIOCTOM ONBITE, MKT;

M - Macca 06pa3na nemToN03HOro MaTepuana, T.

B.2.6. I[IpoTOKOJI HCTIBITAHUIHA

3a cojepkaHue BOAbl B 00pa3lie HETIONO3HON H30JSIUAN MPUHAMAIOT
cpenHeapu(pMETUUECKOE 3HAYEHHUE PE3YJILTATOB TMOBTOPHBIX ONPEACICHUIA ¢
touHocThi0 10 0,01%. Taioke HeE0OX0AMMO yKazaTh COJICpKaHHE BOJBI B
HCIOJIb30BAHHOM METAHOJIE.

B.3. Onpeaenenne B1arocoaep:ka Husi NPSIMbIM THTPO BAHHEM

B.3.1. PeakTBBI M BCIIOMOTATENBHBIE MATEPHANIBI

B nononHenue k peakTBaM M Marepuanam, nepeyucyieHHbIM B mm. B.1.11 u
B.1.12, TpeOyercs mnoaxonsiiuii pacTBOPUTENb, HE COJEpPXANIMM Xjopa, U
o0e3xupuBaHus oOpasna.

B.3.2. Annaparypa

a) Kynonomerpuueckuii apromarndaeckuit turparop Kapia dumepa.

0) MeTayuin4ecKue TUIIIIbL.

B.3.3. TIpoBeaeHme CIbITAHMI

a) HactpauBaror KynoHOMETpUUeCKMit aBTOMaTHueckmii TuTparop Kapna
duinepa B COOTBETCTBUM C PYKOBOACTBOM IO JKCIUIyaTallMd W HHCTPYKLHUSIMH
MPOMU3BOAUTENS.

6)ITo BO3MOXHOCTH OBICTPO BBOAAT 00pasen HETONIO3HON H30JSALIM €
MOMOIIBIO MPOCYIIEHHBIX METAIMYECKUX IIUILIOB B COCY I AT THTPOBAHHUS.

B) OTKITIOYAIOT TUTPATOP, OCTAHABIIMBAIOT TUTPOBaHKE HA 15-25 MUH. (TOUHOE
BpEMsl ONpPEAENET ONEparop) JUId Mepexoa BIaru U3 IENTONIO3HOM U301 B
pacTteopuTens. B KOHIE 3KCTparpoBaHUs BKJIIOYAIOT TUTPATOP W TUTPYIOT 10
KOHEYHOU TOYKH.

r) QUKCUPYIOT KOIUYECTBO OTTUTPOBAHHOM BOABI 2 IO TOKA3aHHUIO Ha
auciiee npudopaKapna Guinepa.

1) BEIIOMHSIOT XOIOCTOM OIBIT TAKOM K€ MPO/I0/DKUTETBHOCTH TSl OLICHKH
KOJIMUECTBA BJIArM, MONANAOIIEH B CHCTEMY IPM MCHBITAHHH. 3alHCBHIBAIOT
MNOKA3aHUE MACCHI BOJBI 111 .

¢) HekoTopple ~ KOHCTPYKLUMHM  TUTpPAaTtopa  TMO3BOJAIOT  HEMPEPBIBHO
OTCHEKHBATH APEH( U aBTOMAaTHUYECKH BLIYMTATH €r0 M3 MOKA3aHUs COIEP KaHus
BOABL. B TakoM ciyuae BBIIOJIHEHHE XOJOCTOTO OMBITA HE 00A3arelbHO, OJHAKO
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HEe0OXO0IMMO CIIEANUTH 3 CTA0MIbHOCTBIO paboUumX YCIIOBHiA TPH THTPOBAHHH.

TIpumevanue. BaxxHO COKPaTUTb O MUHHMyMa TPOAOJIKUTEIBHOCTD UCTIBITAHHSI, KOTOPYIO
OIepaTop ONpefeseT Ha OCHOBe COOCTBEHHOIO ONBITa M THIA HcchIexyemoit mpobsl Ilpu
HEOOXOAMMOCTH ONTHUMAJIBHYI0 MPONOKUTENPHOCTh MOXKHO ONPENENUTh IIPU OBTOPHOM
BBIIIOJHEHHH IPOLIEAYPHI, HCIIONE3ysT 60JIee MIUTeNbHOE BPeMsi SKCTPArMPOBAHUS, O HOIYIEHUS
TIOCTOSIHHBIX Pe3yibTaToB. [l IONydeHHs BOCIPOM3BOAMMBIX PE3YJbTaTOB CEPUH HCIBITAHUN
PEKOMEHAYeTCsl HCIIONb30BaTh OUHAKOBOE BPEMsI SKCTParupOBaHHUs ULl BCEH CepUu.

K) VI3BJIEKAIOT MEIUTIOJNIO3HYI M3OJSIIMI0 W3 cOocyla s THTPOBAHWS,
00€e3:KUPUBAIOT PACTBOPHUTENEM U cymar npu temneparype (110+£5)°C ne menee 2 1.
OxJKIal0T IEUTON03HY0 HM30JSIIHAI0 B OKCHKATOPE, 3aTeM  B3BCIIMBAIOT.
3anuceiBarOT Maccy Marepuana M B rpammax.

3) BBIMOJHSAIOT MOBTOPHOE OMPEAEICHUE.

B.3.4. Beiuucnenus

JInsl KaKAOTO OTAEIBHOTO OIpEHeNeHHs BhIUMCIISIOT COJCPIKaHUE BOJIBI,
% macc., o ¢opmyne (B.4), B KOTOpoii mz2 - Macca BOJBI, H3MEPEHHAS MPH
TUTPOBAHUHU 00pa3Lia [eITOI03HO M U30ISIUH, MKT.

B.3.5. TIpoTokoa ucTIbITaHUH

3a cogepxaHue BOABI B 0O0pasiie NEUIIOIO3HON H30JSAIUN MPUHUMAIOT
cpenHeapu(pMETUUECKOE 3HAYEHWE pPE3YJIbTATOB MOBTOPHBIX HW3MEPEHHA C
TouHOCTEIO 10 0,01%. Tarke HEOOXOAMMO yKa3aTh COACPIKAHUE BOIBI B XOJ0CTOM
OTIBITE.

B.4. Onpenesienne Baarocoaep:Kanus MeTOI0M BblJieJIeHHSI BOJAbI

CymHOCTE METOAA 3aKIYacTCsT B TOM, YTO M3BECTHOE KOIMYECTBO
LEIUTIOJIO3HOM 30U HACPEBAIOT B 3aKPEITOM COCYE, PACIIOIOKEHHOM PSIOM €
npubopom Kapna @utiepa. BeiaeneHHy0 BOy KOJMYECTBEHHO TEPEHOCAT B COCYT
JUIL  TUTPOBAHUS CTPyed Cyxoro ra3oo0pa3HOro a3ora W BBHINOJHSIOT
KYJIOHOMETPUYECKOE TUTPOBAHHUE.

B.4.1. IlpuGopst

a) bnok-cxema annapara, IpuBeIEHHOIO Ha pucyHke B-4, BKIovaer:

- TUTPATOP: aBTOMATHUYECKUI KyToHOMeTpuueckuii Tutparop Kapna @uiepa;

- MCTIAPUTENb. CTEKISHHBIN COCYN BMeCTHMOCTHIO 100 cM® ¢ BXOAHOM
TpyOKOH’ T O Jauu a30Ta BHYTPEHHUM AuaMeTpom 1,25 mum (pucyHok B-4 mos. 5);

- HarpeBarenb. YHUCTHIA, IIPO3PAYHBIA BIEKTPONPOBOIAHBIA  CTEKIIAHHBINA
HarpeBarelb,;

- ABTOMATHYECKUHN PEryJIATOP TEMIIEPATYPHI, 00€CTICU MBAIOIIHH 10 A AP KaHNe
TEMIIEPATYPHI C TOUHOCTHIO £2°C;

- Fa3-HOCHTENb: Ta3000pa3HbIA a30T TEXHUYECKOW YUCTOTHI ¢ COJIEPIKAHIEM
BOIBI HE Oouiee 10 Mxn/nm3 ;

- OCYIIMTEINH JUIs Fa3a-HOCHUTENS: OJHA KOJIOHKA C CUITUKArelieM M BE KOJIOHKH
¢ meHTOKcua0M ocdopa;

- PEaKTHBBI.

Ilpumevanne. Ecnu mpUCYTCTBYIOT MEIIAIOIME COEAMHEHHS, UCIIOJB3YIOT ITOAXOAAIN e
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PEaKTUBBI ISl THTPATOPA, YTO OCOOSHHO BAXKHO 1A MPSIMOTO BBOJA MPOOHL.

6) Ucmaputens B (opMe JONOYKH Ul BBIACIECHUS BOIBI M3 TBEPIOTO
Marepuania (IeJUTON03HON H30JISLUN ) Ta30M.

Pucynok B-4. biok-cxema aBTOMAaTHYECKOTO TUTPATOpa U OJIOKA 1JIsi BBIAPUBAHUSL.

1 - pacxomomep, 2 - ocymmromasa Tpyoka ¢ cunukareneM; 3, 4 - ocymmaromme TPyOKH ¢
MEeHTOKCUAOM (ropa; 5 - CTEKIIHHBIH COCY[ MCIApUTeNs C HarpeBareiieM; 6 - Pperyisrop
TEeMIIePaTypsl, 7 - Kamepa AJIst TATPOBAHHUS, 8 - OJIOK YIIpaBJICHHSL.

B.4.2. TIpoBeneHNE UCTIBITAHUIHA

a) Hactpausator tutparop Kapna duiuepa B COOTBETCTBUU C PYKOBOCTBOM
IO 3KCIUTyaTaluH.

0) HarpeparoT ucnapurensb 10 cOOTBETCTBYHOIIEH Temneparypsl (130°C - ans
Oymaru wim KapToHa, TPONMUTAHHBIX MACJIOM C HU3KUM 3HAY€HUEM BiI3KOCTH, 140°C
- 111 OyMaru Wil KapToHa, MPONUTAaHHBIX MacJlaMy WJIM COCAMHEHUSMU C BEICOKUM
3HAYCHUEM BA3KOCTH).

B) PerynupyroT noToK raza-HoCHTeNs 71sl 00ecrnedeHust MOCTOSIHHOM CKOPOCTH

ot 50 go 100 CM” /MHH. BBoasT KOHEI BEIXOJHOM TPYOKH JJIS TI01a9H ra3a-HOCHUTENT
B COCYJ /Jis THUTPOBaHWS W JAlOT CHCTEME CTaOMJIM3UPOBATHCA, O UYEM
CBHIETENbCTBYET HU3KOE€ M CTaOMJIbHOE 3HAU€HWE TMOKa3aHui (POHOBOTO TOKa
(apeiid).

r) BricTpo BBOAAT 00pazel NeuTI03HOM N30 SIMK U3 KOOI JUIS XpaHEHUS
B cocyn ucnapurens. JlJis UeToI03HO | U30JIIIUNK C HU3KUM COJIEP’KaHHEM BJIaru
JOcTaToyHa Macca 0o pazuanpudbmsurensHo 0,5 r.
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Pucynok B-5 — CTexIsIHHBIN COCYl MCIapUTesIsi C HarpeBaTeIeM

1 - BxomHAs1 TpyOKa JUIA MOJAaYH a30Ta;, 2 - TePMOMNapa; 3 - 3aKPHIThIi MeMOpaHOi BXox st
BBOJA NMPOObI; 4 - BHIXOHAs TPYOKa [UIs MOAAYH BIIIAPEHHOM BOABI B TOKE a30Ta; 5 - HarpeBarelib,
6 - CIIUBHOM KpaH.

1) OTKJIIOYAOT TUTPAToOp, OCTAHABIMBAIOT TUTPOBaHWE Ha 20 MHMH Ui
IIOTJIOIICHUS BJIary, BLII[GJ'IGHHOVI B UCMApUTEIIC, B COCYAC IUId TUTPOBAHUS. 3arem
BKIIIOYAKOT TUTPATOP U TUTPYHKOT OO KOHEUYHOM TOUKH. CUHTBHIBAIOT KOJHUYECTBO

OTTUTPOBAHHOM BOABI 12 ¢ AucIules npudopa Kapna duinepa.

Ilpumeuanue. Bpems BbImENCHHsI 3aBUCHT OT XAPaKTEPHCTHK MpPOOBI M IapaMeTpoB
cuctemsl. [TonxoasimM B OCHOBHOM c4HTaeTCs Bpemst 20 MIH, HO ONTHMAJIbHbIE pA0OUHE YCIOBUS
ompezensier oneparop. /i NOMydeHHs BOCHPOW3BOAKMMBIX PE3YJIbTaTOB CEPHH HCIIBITAHHI
HCIIONB3YIOT OJIMH U TOT K€ MEPUOA BbIEIEH s JUTsl BCell Cepuu.

€) BBITIONHSIOT XOJOCTON OMBIT TakOd e MPOAODKHTEIBHOCTH, YTOOBI
OLICHUTh KOJIMYECTBO BJIATH, MOMAJAOMIEH B CHCTEMY B IIPOIECCE HCIBITAHUL
3anuchIBalOT MOKa3aHNe MACCHI BOIBI 1711 .

k) HekoTopple ~ KOHCTPYKIIMM  TUTParopa  MO3BOJSIOT  HENPEPBIBHO
OTCJICKUBATH Apei( 1 aBTOMATHYECKKM BBIUUTATh €r0 U3 MOKa3aHus BOALL. B TakoM
CJIydae BBITIOJHEHUE XOJIOCTOTO OTbITa HE 0053aTebHO, HO HEOOX0IUMO CIICTUTD 3a
CcTaOUIBHOCTBIO PA0OYMX YCIOBHIA IPY TUTPOBAHUH.

3) M3BneKkaroT LEUTIONO3HYH M30JBLU W3  HCHAPHUTENS, IMPOMBIBAIOT
pactBopuTeneM U cymar npu Temneparype (110+5)°C me Menee 2 4. OxyaKaaor
IISJUTFOJIO3HY0 M30JISIIIUI0 B SKCHKATOPE, 3aTEM B3BELIMBAIOT. 3ANHUCHIBAIOT MACCY
Marepuana M B rpammax.

1) BBINOJIHAIOT MOBTOPHOE ONPEIEICHUE.
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B.4.3. Beruncnienus

Jd KaKIOro OTAEIBHOTO ONPEAENCHUS BBIYUCISIOT COCPKAHHE BOJIEL,
% macc., o hopmyiie (B.4), B KOTOPOit:

m 2 - Macca BOJIBI, MIOTJIOIIEHHOMH B COCYIE /ISl TATPOBAHHUS U3 00pa3Iia, MKT,

m1 - Macca BOJIbI, MK3MEPEHHAS B XOJIOCTOM OIBITE, MKT,

M - macca eJuToJI03HOT0 Marepuana, .

B.4.4. TIpoTokon ucnpITaHU#

3a coxepxaHue BOJb B 00pa3le LEUTONO3HOW H30JALUHA TPHHHUMAOT
CcpeaHEapu(PMETHUECKOE 3HAYECHHE PE3YJIbTATOB TOBTOPHBIX OMpPEACICHHA C
TouHOCThIO 10 0,01%. Taioke HE0OX0AUMO yKa3aTh COJCpPIKaHKE BOIBI B XOJI0CTOM
OTIBITE.

Tlpumeuanus k npunoxeHuro B:

1. Hacrosimee Ilpunoxenue cocrasieHo no marepuaiam [OCT P MOK 60814-2013.

2.BBoxg B 3KCIUIyaTalMIO, TEXHHUYeckoe OOCIy)KMBaHHE W MPOBEACHHE AaHAIN30B C
[IOMOLIBI0 aBTOMATHYECKHMX TUTpoMeTpoB Kapna @uinepa HOMKHBI OCYLIECTBJISITBCA B
COOTBETCTBHHM C TPeOOBAaHMUSMU PYKOBOACTBA IO OKCIUTyaTallMM W/WJIH  WHCTPYKLHEH
TIPOM3BOAUTEIISL.
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