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Hacrosmas meroamka pacnpocTpaHsercs Ha mpeoOpa3sopatenu pacxona Cone-V(W) (manmee -
npeobpazosarenu Cone), Beimyckaemeie komnanuein OO0 «ATITIIDK-Cepeucy, Poccus, u ycraHaBIuBaer
METOMKY MX MEPBHYHOM U NIEPHOIUYECKON ITOBEPOK.

1 Onepaiyu noBepku

Ilepeuunas noBepka mpeoOpasoBaTens pacxoja C BHYTpeHHeM auamerpoM a0 300 mm
NPOBOJMTCS HA MOBEPOYHOH PacXOJOMEPHOH YCTAaHOBKE, JUIS MOJENed C BHYTPEHHEM IHAaMETPOM
ceeie 300 MM nepBHYHAs M NEPHOAMYECKAs IOBEPKA IPOBOIATCS FE€OMETPHUECKHM METOIOM.

Jlns npeoOpasopateneii ¢ BHyTpeHHeM auamerpoM a0 300 MM JomyckaeTcs IPOBEACHHE
NIEPHOIMYECKOH TMOBEPKH F€OMETPHYECKAM METOIOM.

1.1. Ilpu npoBeeHHH MOBEPKH BHINOJIHAIOTCS ONEPALIMH B COOTBETCTBHH C Tabnuuei 1.

Tabauna 1
HaumenoBanue onepaiun Homep nynkra Ilepeuunas | Ilepuoauyeckas
METOJMKH TOBEPKH NOBEPKa NOBEpKa
Buemmnuii ocMoTp 5.1 + w
OnpoboBaHue 52 + +
Onpenenenne norpenrHoCTH KO3QPUIMEHTA 53 i i
npeoOpa3oBaHus ]

1.2. Ilpu oTpuuaTenbHBIX pe3y/IbTaTax OJHOH M3 ONepaldi MOBEPKa IIPEKpallaeTcs.

2 CpencTBa IOBEPKH

HawmmeHoBaHHE Cpe/IcTBA IIOBEPKH

OCHOBHBIE TEXHHYECKHE XapaKTEPHCTHKH

Tepmorurpomerp HUBA-6H-J1

Jlnana3oH u3mepeHui Temnepartypsl Bo3ayxa ot 0 go 60°C,
norpemrHOCTE W3Mepenui 0,3 °C;

Jlnana3oH W3MepeHHH OTHOCHTENBHOM BIIAXKHOCTH BO3/yXa
ot 0 5o 98 %, norpemsocTs H3MepeHuit =2 % B JAHana3oHe
ot 0 10 90 % BKItO4., +£3 % B Auanazone ot 90 no 98 %;
Jnanazon u3MmepeHuil armocdeproro aasnenusa ot 300 mo

1100 rlla, morpemnocTts u3mepenuit £2,5 rlla B nuana3sone
ot 700 o 1100 rIla

Paboumit srtason 2-ro paspsga B
COOTBETCTBHUH C NnpHKa3zoM Poccranjapra
ot 07.02.2018 Ne 256 gacts 1

VYcTaHOBKA NOBEPOYHAS pacXoJoMepHas (JUIf JKHIKUX Cpell)
C JMama30HOM BOCIPOM3BEICHHS pacxoja HE MeHee
JMana3oHa pacxojla NOBEpAeMOoro npeodbpasopaTens

Pynerka n3amepuTenbHas METAIUIHYECKAs
cepun twoCOMP

Peructpanmonnsiii Ne 68600-17, Knace Tounocts 2 1o
I'OCT 7502-98

Ultanrenuupkyss HIL{L]

Peructpaumonnsiii Ne 73659-18, Torpemnocts £ 0,03 MM

HyTpoMep HHIMKATOPHBIH C LIEHOH

nenenus 0,01 mm

Peructpaumonnsiii Ne 70632-18, [luanazon u3MepeHHii ot 6
1o 1000 mm, Knace TounocTH 2

ITpeobpa3oBarens pa3HOCTH JaBICHUMH

JlnanazoH w3MepeHuil pasHocTH AaBiaeHHi or -13789 1o
+13789 klla
IIpusenennas norpemsocts + 0,15%

JlonyckaeTcs NPUMEHCHHE AHAJOTHYHBIX CPEICTB IIOBEPKH, OOECIICYMBAIOMIMX OINpE/IEIEHHE
METPOJIOTHYECKHX XapakTepucTHK nmosepseMsix CH ¢ TpebyemMo#t TOYHOCTHIO.




3 TpeGoBanus GesonacHOCTH

3.1 Ilpn npoBeneRnH NOBEPKH COO/IOAAIOT TPeGOBAHKS, ONPE/IE/ISEMEBIE:

- IPAaBAJIAMH TEXHHYECKOH GE30maCHOCTH MpH JKCILTyaTallHH 3JIEKTPOYCTAHOBOK MOTpeGHTeNel
(c uamenenuaMH Ha 13 cenrsabpsa 2018 r.);

- IPaBHJIaMH TEXHHYECKOH JKCIUTyaTalluH 3IeKTPOYCTaHOBOK MOTpeOHTeNei;

- TpeboBaHUAMH 0€30IMaCHOCTH 0NPH SKCIUTyaTaUMH YCTAHOBOK H HNPHMEHSEMBIX CPEJICTB
TIOBEPKH, IPABEICHHBIMH B 9KCIUTYaTAHOHHOM JOKYMEHTAIHH.

3.2 Tlpu nosepke HeobxomuMo cobmozats TpeGoBarus [OCT 12.3.019-80 «Crcrema CTaHJapTOB
besonacHoctu Tpyaa. Mcrsitanns u u3mMepenus snektpudeckue. O6mme TpeboBaHus Ge30MacHOCTHY.

33K mnoBepke momycKaloTCs JMLQA, HMEOUME KBATH(PHKALMOHHYIO TPYNIy II0 TEXHHKE
Oesonacioctn He Hmke Il cormacHo «IIpaBHnaM TeXHHKM 6e30TMACHOCTH IOpH  3KCIUTyaTalluu
JIEKTPOYCTAHOBOK HOTpPeOHTeNe», U3YUHBIIHE NAcloOpT W PYKOBOACTBO MO 3Kcrutyaramed (PD) u
TIpaBHJIa TOJNB30BAHHA CPEACTBAMH MOBEpKH. [loBepuTens MOMKEH MPOMTH HHCTPYKTaX IO TEXHHKE
06e3011aCHOCTH | POTHBOMOXAPHOH (e30MacHOCTH, B TOM YHCTIE H Ha paboueM MecTe.

Ilpu nonvsosanuu nacmosuwesi memooukoii credyem 6 YCMAHOGNCHHOM nopsoke nposepums
Oeticmeue nepevuciennvix 6 Pasdene 3 nopmamusnvix 0oxymenmos. Eciu HOPMAMUGHbIU OOKYMEHM
3aMeHeH UNU YACMUYHO USMEHEeH, MO cledyem pPyKo60OCMEOBAMbCS NONONCEHUIMU 3AMEHAIOWe20 Ul
HacmuyHo 3amensiouezo Ookymewma. Ecnu nopmamuenwlii Ookymenm ommenen 6e3 3amenvl, mo
NON0JICERUE, 6 KOMOPOM OGHA CCHIIKA HA HE20, NPUMEHAIOM 6 YACMU, He 3aMPAzusalouyeii Imy cColiKy.

3.2 K cpeacTBaM nOBepKH H HCHONB3YyeMOMY IpH TOBEPKE obopynoBaHHi0 obecneunBaioT
cBOOOIHBIH OCTYIL.

3.3 Vnpaenenue oBGopynoBaHHEM H CpPEICTBAMH IIOBEPKH NPOHM3BOIAT JIHLA, NpOLIEIIIHE
o0yueHHE H NPOBepKy 3HaHHWii TpeGoBaHMii Ge3omacHOCTH M JONYyIIEHHBIE K OOCIyXHBaHHIO
TEXHOJIOTHYECKOro 000py/10BaHHs H CPEICTB IIOBEPKH.

3.4 Ilpn nosBneHun Teun pabodeil KUAKOCTH M APYTHX CHTyauuii, HapyIIawI#KX IpoIece
TIOBEPKH, I0BEPKa JO/KHA ObITH NpeKpamesa

4 YcnoBus OBEPKH U MOArOTOBKA K Heil

4.1 [lpx npoBe/IeHHH MOBEPKH JOJIKHBI GBITH COOIIONIEHBI CIEIYIONIHE YCIOBHSL:

TeMIIEpaTypa OKpy)Karomero Bo3ayxa, °C 20+5;
OTHOCHTEIIbHAS BJIXKHOCTH BO3ayXa, % ot 30 1o 90;
atMocgepHoe nasienue, klla 84 - 106,7

5. TlpoBenenue noBepku

[lepen npoBe/ieHHEM TIOBEPKH CJIEyET BHIIONHATH ClIEAYIOMHAE OATOTOBHTEIBHBIC PAGOTEL.

Brinepxars npeoGpaszoparens Cone B HepaboueM COCTOSHHH NpH TeMIIepaType OKpYKalomero
Bo3ayxa (20 = 5) °C B TeueHnue He MeHee 3 4.

[Ipoussectn oumcTKy npeobpasoBarenss Cone OT NOCTOPOHHHX BKIHOYEHHiL (meUTH, TpA3M,
PasIHYHBIX OTIOKEHHH H T.IN.), 00YCIIOBICHHBIX YCIOBHAMH 3KCIUTyaTallid U XPaHEHHs, B COOTBETCTBHH
C PYKOBOJICTBOM I10 3KCILTyaTaIWH.

CpencrBa moBepkH HOATOTABIMBAIOT K paboTe B COOTBETCTBHH C PYKOBOJACTBOM IO HX
JKCITyaTallHH.

[ToBepounas cpeza: Boza.

5.1 Bremnnit ocMoTp

Ilpn  mpoBeneHMM BHEmHEro OCMOTpa JOMKHO OBITH  YCTAHOBIEHO COOTBETCTBHE
npeobpasoBaresneii cleyomuM TpeOoBaHHAM:
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- KOMIUIEKTHOCTh JIOJDKHA COOTBETCTBOBATh JKCIUIYaTALlMOHHOH JIOKYMEHTAllHH Ha IaHHYIO
MOZIeNb IIpeoOpa3oBaTeieii;

- HM3JlelMd, BXOJAIIME B cocTaB npeoOpazoBarteneif, He JO/UKHBI HMMETh MEXaHHYECKHX
ITOBPEXKICHHH.

5.2 Onpobosanue

K mrynepam orbopa nasnenus npeobpasoarens Cone moaxiIio¥aroT BXOABI Npeobpa3soBarelis
muddepeHIHANBHOTO JABICHHS.

dynxunonupopanue npeobpazosarens Cone NMPOBEPSIOT HA PACXOJOMEPHOH YCTAHOBKE NyTEM
yBEJIMYEHHA (YMEHBIICHHS) PacXo/a B Mpejiesiax JAnana3oHa u3mMepeHui npudopa.

Pe3yneTaTel Oonpo0OOBaHMS CYHTAIOTCS YIOBJIETBOPHTEIBLHBEIMH, €CIIH IIPH YBEJIHYEHHH pacxoja
3HaYEeHHE IEpenana JaBleHHs Ha mpeoOpasoparene Anu(QepeHIMaTBEHOTO AaBIeHNs YBEIHYHBACTCS, a
IPH YMEHBIICHHH — YMEHBIIAETCA.

5.3 OmpeneneHHe OTHOCHTENBHOM MOrpelIHOCTH O, KodhdummenTa npeoGpasoBaHHs
npeobpasosarens Cone.

OnpeneneHne  OTHOCHTENBHOM  MOIPEIHOCTH O,  Koddduuuenta  mpeobGpa3oBaHHS
npeobpasoareis Cone ¢ BHyTpeHHHM JuaMeTpoM 0 300 MM NPOH3BOAMTCS IIPH NIEPBHYHOMN MOBEPKE HA
NPOJIMBHOH NMOBEPOYHOH YCTAHOBKE.

OnpeneneHne  OTHOCHTENBHOM  NOTPEMIHOCTH O,  Kod(duumenta  mpeobpazoBanus
npeobpasopareneii Cone ¢ BHYTPEeHHHM AWaMeTpoM, mpesbiuarommM 300 MM, BBIONHSETCH IIPH
NIEPBUYHON M IIEPHOAMYECKOH IOBEPKAX F€OMETPHYECKHM METOJIOM.

Homyckaercs nmpoBeJeHHE NEPHOAMYECKOH NOBepku npeobpasopareneii Cone ¢ BHYTPEHHHM
auameTpoM 10 300 MM reoMETpHYECKHMM METOJOM, IIPH TEXHHYECKOH BO3MOKHOCTH Ha YCMOTpEHHE
TIOBEPHTEIA.

5.3.1 IIpoMBHOMN METOJ MOBEPKH.

Onpenenenue  OTHOCHTENBHOM  NOrPEMIHOCTH O,  Koddduumenta  mpeobpasoBaHus
npeobpasosarenst Cone Ha pacXOIOMEPHOlH YCTaHOBKE (IIPH JMAMETpax YCJIOBHOTO IPOXOd MEHee
300 mm).

IlorpeniHocTs ONpenenseTcs He MeHee 4eM B TPEX TOYKAX /IHANa30Ha OSKCILTYaTallHOHHBIX
pacxozos: 100 %, 50 % u 20 % 0T Qmax IPH JAOIMYCTHMOM OTKJIOHEHHH PAacxofa nonepoqﬂoa Cpe/ibl Ha
yctanoBke B 10 %.

B npouecce o1HOrO H3MEpEHHs TEMIepaTypa MOBEPOYHOMN CPE/bl HE JI0/DKHA H3MEHATHCS OoJee
yeMm Ha 2 °C.

Jl1i KaxI0ro i-ro TOBEPOYHOrO  Pacxoja 3HAYEHHE O, IOTPEIHOCTH KOdDdHIHEHTa
npeoOpa3oBaHHs PACCUNTHIBAIOT 110 opMyIie:

K,—K
0 =—2%4-100 % (1)
KEr‘
rae:
K — 3HayeHHe Ko duimenTa npeobpa3oBaHus 110 MACIOPTY;
Kgi  — 3nauenume kodbdmuumenta mnpeobpasoBaHHs B i-TOH  IOBEPOYHON  TOYKE,
PacCUMTHIBAEMOE 110 hopMyIIe:
4-0,,
K.EJ = £ 2 AP (2)
3600- 7 - D’ '
P

rae:
Oki - pacxol B i-TOH IIOBEPOYHOH TOYKE I10 ITAIOHY, M /4

D — BHyTpennuii tuamerp mnpeobpasosarens Cone, H3 nacrnopra, M;

AP; —nepena] 1aBIeHNS B i-TOH Touke Ha AubdepernnansHoM MaHomeTpe, I1a;
p — IJIOTHOCTDH ITIOBEPOYHOM Cpelbl, KI/M
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IIpeobpaszopatens Cone CYMTaeTCA NPOLICAIIAM MOBEPKY, €CIH B KaXI0H IOBEPOYHOH TOYKE
BBLIIOJIHAETCS YCIOBHE:
Ju1s mpeobpa3zosarenei pacxona Cone-V

16, <4/025+52, % ©)

Ju1g npeobpa3oBareneit pacxona Cone-W

Bel<\1+8% % @)
riae

0,» - OTHOCHTENBHAs NOTPEIIHOCTH peobpa3zosarens AuddepeHIHaIbHOrO AaBaeHus, %

5.3.2 'eoMeTpuyIeCKHit METOM IOBEPKH

Omnpeznenenne  OTHOCHTENBHOH — NOTpemIHOCTH O,  Kodbduumenta  npeobGpazoBaHms
npeobpasosarens Cone TreOMETPHYECKHMM METONOM. | €OMETPHYECKMM METONOM ONpEeessioT
OTKJIOHEHHE OTHOCHTEILHOIO JHAMETPa IPOXOIHOTO cedeHus B oT nacnopTHOro Py,

5.3.2.1 OnpezienleHne reoMeTpHIECKUX NapaMeTpoB npeobpasoparens Cone

OnpeznensioT reoMeTpuYecKHe pa3Mephl, YKa3aHHBIE HA DPHUCYHKE 1, Pe3yIbTaThl 3aHOCAT B
nacnopt npeobpasosares.

L = N

Pucynoxk 1 -O0ummii Bua npeobpazosarens Cone

rae:

Dy - 3HaueHHe BHYTPEHHEr0 IHaMeTpa POTOYHOM YaCTH, MM;

GAP — paccrosmue 0T 3aMBbIKalolleii KPOMKHM KOHYCa /10 BHYTPEHHEH CTCHKH IIPOTOYHOMN 9acTH
npeobpa3oBareiis, MM

d — 3HaYeHHE HaAMETPa KOHYCa, MM.

C noMOMIBIO IITaHTeHIMPKYIIS, MUKPOMETPA HIIH HyTPOMEPA M3MEPSIOT B YeThipex cedenusx (1-
4) BayTpenHnii anamerp (Do) MpoToYHOM YacTH B 00JACTH CTATHYECKOTO AaBICHHS (pucyHoOK 2).



Pucynoxk 2 - BHyTpeHHHH AHaMeTp NPOTOYHON 4acTH

CpenHee 3HaYeHHE JHAMETPA IPOTOYHOM 9acTH D ONpE/IENAIOT 10 hopMyIie:

4

D=+3%D, )
4 i=1

rac.

D - cpesiHee 3HaYeHHE TMAMETPA IPOTOYHOH JACTH, MM

D; - 3HayeHue qUMaMeTpa NpPH 1-OM H3MEPEHHH, MM.

C nomomipl0 HyTpOMEpa H3MEpPSAIOT B BOCBMHM cedeHHsX paccrosHue GAP; (i=1...8) ot
3aMBIKalOIIe KPOMKH KOHYCa JI0 BHYTPEHHEH CTEHKH NMPOTOYHO# YacTH npeodpa3oBarens (pUCYHOK 3)

Pucynoxk 3 - Ilpoxoaxoe ceuenue npeodpasosaress
CpeHee 3HaYeHNE IMAMETPA KOHYCA d ONPEIENSIOT 110 (GopMyIre:
l 4
+2.(D,~(GAR +GaP.,)) ©)
i=1

Cpennee 3nageHue [ OTHOCHTEIBHOIO JMaMeTpa MPOXOAHOro cedeHHs npeobpasosarens Cone
OIIPENENAIOT NO GopMyIIe:

|
SN

()

<)



BEIMHMCIIAIOT  OTHOCHTENBHYHO TOTPENIHOCT O4 OTKIOHEHHS OTHOCHTENBHOTO IHAMETPa
MPOXOIHOro cedeHus B oT macnopTHOro Py, o Gopmyne:

_B=bs 100 % ®)

0

S

rje
f, - 3HAaUYCHHE OTHOCHTEJIFHOTO JHameTpa npeobpasosaresis Cone 1o macnopry.
5.3.2.2 Pe3ynbTaThl NOBEPKH CYHTAIOTCSA ITOJIOKUTEIEHEIMH, €CITH BHITIOTHAETCS YCIOBHE:

11s mpeobpa3orareneit pacxona Cone-V
16,/<05 % ©9)
Ui npeodpasoBarenei pacxonaa Cone-W

5, <1 % (10)

6. OdopMieHHE pe3yJIbTATOB IIOBEPKH

6.1 IlonoxkuTenbHBIE Pe3y/IbTAThl MEPBUYHON MOBEPKH O(QOPMIISIOT 3aIMCHIO B macmopre (paszen
«CBeleHHs O TIOBEPKE»), 3aBEPEHHOM MOBEPHUTENIEM H YAOCTOBEPEHHON 3HAKOM IIOBEPKH.

6.2 TIonOXHUTENBHEIE PE3y/IbTAThl IIEPHOAMYECKON MOBEPKH pacxozoMepa oQOpMISIOT BhIAadei
CBHJIETEICTBA O IIOBEPKE YCTAHOBJIEHHOro oOpasma WM 3aluChio B macnopre (pasnen «Ceenenus o
TIOBEPKE)), 3aBEPEHHOM ITOBEPHTEJIEM H YOCTOBEPEHHOH 3HAKOM IOBEPKE.

6.3 Tlpu OTpHIATENBLHBIX Pe3yIbTaTax IMOBEPKH MpeoOpa3oBaTenb OpPakyroT ¢ BeIAAYEH M3BELIEHHS
0 HEMPUTOAHOCTH C YKa3aHHEM IIPHYAH HENPHTOJHOCTH.
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MNPUJIOKEHHE A
(pexomenayemoe)
IIpoTokon nepBu4HOI (HepuoanYecKoii) nosepku Ne oT
npeodpa3oBarens pacxoaa Cone-
Meroauka noeepku MII 2550-0359-2019
Ne B penepansrom nHGOpMAIHOHHOM (hoHIE
3aBo/CKOH HOMEP I'ox BeIyCKa
IIpunauiexur
YcnoBus npoBeieHHs NOBEPKH: t= Cpena
DTalOHBI IPHMEHSEMBIE ITPH NTOBEPKE:
IIpoBepka KOMIIZIEKTHOCTH, MAPKHPOBKH H BHEIIHHH OCMOTP
CootBercTByET He cootBeTcTBYET
(JInmree BRIYEPKHYTS)
Onpoboranue
CootBeTcTBYET He cooTBeTcTBYyET
(Jlnmmee BLIMEPKHYTS)
OnpeneneHne NOrpeniHOCTH nNpeodpa3oBaHus:
3HaueHHe
JlonmycKaeMoH
2 <Lt K K O omznzen::ﬂ:ﬁ
H/n M /g IMa = i %
norpeiHocTH Ky,
%
1 2 3 B 5 6 7

[Ipeobpazosarens Cone-

K JKCIUTyaTallHH.

(NpHroJex, HENPUIo/eH)

Hara nosepku " " 20 1.

IToBepurens / /
(moAnucs) (©.1.0.)




IIpoToko. nepBuYHOl (HepHOAHYECKOii) mOBepKH Ne

oT

9

INPHJIOKEHHUE B
(pexomenayemoe)

npeodpazosarens pacxoaa Cone-
2eoMempu4ecKuil Memoo

Meroauka nosepku MII 2550-0359-2019
Ne B henepanbHoM nHGOpMaLHOHHOM hoHIE

3aBo/CKO#H HOMED

[Ipunamnexur

I'ox BeITyCKA

YcioBus npoBeieHHs NOBEPKH: t=

Pare=

PabGoune sTanoHs! npuMeHsEeMEIe IIPH NOBEPKE:

Cpena

ITpoBepka KOMIIEKTHOCTH, MAPKHPOBKH ¥ BHEIIHHH OCMOTP

CooTtBeTcTBYET
(J/InuHee BHIYEPKHYTH)

1
1

p —_—
(>

He cooTBercTByeT

A
Sy

Cepnitnbiii

Ne

Buyrpennuii 1namerp, D mm

Paccrosinne Mes1y KOHYCOM H BHYTPeHHeil cTenkoii, G My

D1 D2 D3 D4 Gl

G2

G3

G4

G5

G6

G7

G8

b | —

3

Cpenuee
3HaueHHe
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OmnpeneneHye OTKIOHEHHS OTHOCHTEILHOIO JHaMeTpa MPOXOAHOro cedeHus  oT nacrnopTHoro Po.

3uauenue
_ JIONYCKaeMoii
" D, um d mm [—3 5'3, % OTHOCHTEIBHOM
MOrpeNIHOCTH 0,
%
1 2 3 4 5 7

IIpeobpasosarens Cone-

K JKCIUTyaTallhH.

(NPHTOICH, HENPHIONICH)

Jlara moBepku " " 20 r.

ITosepurens / /
(noamuce) (®.1.0.)




