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HCCIIEI0BATEIBCKOTO 0TA€e/1a [ 0Ccy1apcTBeH-
HbIX 3TAIQHOB B,00/1a0TH (HUIHKO-

XUMHYE U3MEPLHUH

A.B. Konobona

" zo &2~ 2018 r

Pa3padoT4uK:
MJIQAIUKU HAYYHBIA COTPYIHUK

A.K. UyOyeHnko

"o 2018 .

Cankt-IletepOypr
2018



Hacrosiliad MeToAMKA TMOBEPKH paclpoOCTpaHseTcs Ha TeYeHCKATew nazepHele  SF
LaserGasTest (nanee — Teyenckarenu), U yCTaHABIMBAET METOIbI U CpeICTBa UX MEPBUYHOHN MMOBEPKH

[IpH BBOJC B OKCIUIyaTallMiO H MOCJIE PEMOHTA U MEPUOAMYECKOH MOBEPKH B MpOLIECCe IKCITyaTa-
ITUH.

WuTtepBan mexay nosepkamu - 1 ro.

1. OIIEPAIIUH ITOBEPKU

I.1. [lpn mpoBeeHnn noBepKkH BBIMOIHSIOT ONEPALMH. YKa3aHHbIe B Ta0IUIe 1.

Tabnuua 1

HanmenoBanue onepauuu Homep nytkra | [IpoBesenue onepauuu npu
METOUKH I10- [IEPBUYHOM [ leppoanueckoit
BEPKH [I0BEPKE [I0BEPKE

|. Buemnuii ocmotp 0.1 /14 /14

2. OnpoboBaHue 6.2

2.1. llpoBepka 00uiero pyHKunOHUpoBaHus | 6.2.] j1a a

2.2. lloaTBepixaeHre COOTBETCTBUS IIPO- 0.2.2 1a Ja

 TPaMMHOTI'0 00€CIEeYEHUs

3. Onpeaenenne METPOIOrHYECKHX Xapak- | 6.3

TEPUCTUK |

3.1. Onpenenenue npuBeIeHHOMN (OTHOCH- - 6.3.1 na na

TCJIbHOH ) OCHOBHOM MOIPELIHOCTH

3.2. OnpeneneHue Bapyaluy MOKa3aHuUi 6.3.2 1a na

[.2. Ecnu npu nposeseHuH TOM WM MHOM onepanuy MoBepKH [TOJIYYCH OTpHLATE/IbHBIH pe-
3yJIbTAT, JaJIbHEHIIas MMOBEPKa MpeKpallaeTcs.

2. CPEACTBA IIOBEPKH

2.1. Ilpu npoBeienun noBepkH A0KHBI OBbITh IPUMEHEHBI CPECTBA, YKa3aHHble B TabinLe 2.

Tadonuua 2

Homep HanMeHOBaHHE OCHOBHOIO MIJIM BCIIOMOTATE/IbHOIO CPEACTBA OBEPKH, HOMED JIOKY-

MyHKTa | MeHTa, TpeboBaHusa K CH, 0CHOBHbIE TEXHHUYCCKHE U (H/IH) METPOJIOTHYECKHE XapakTe-
HJ1 no PUCTHKH

MOBEPKE
6.2.1, 6.3 | Poramerp PM-A. moaudukauus PM-A-0.063 ['Y3, peructpaunoHHbiil HOMep B Dejie-
pabHOM HH(OPMALHOHHOM (oHIe 10 00ecneyeHHIO eIMHCTBA U3MepeHnii 19325-12

6.3 L enepatop rasoBeix cmeceit [TC moandukamun ['TC-K, perucrpaunonHsiii HoMep B
DenepanbHOM HHPOpMALIHOHHOM (OHIE MO 0OeCNeueHHIO e IHHCTBA u3MepeHun 62151-
15

6.3 CranagapTHbIH oOpa3zell cocTaBa HCKYCCTBEHHOM ra30BOM CMECH Ha OCHOBE UHEPTHBIX U
MOCTOSAHHBIX ra3oB (MII-M-2). I'CO 10532-2014

6.3 [ loBepouHbIil Hy1€BOH ra3 Bo3ayx mapka «b» no TV 6-21-5-82 (¢ usm. 1-6)

4,6.3 | I'epmorurpomerp UBA-6, momuduxarms MUBA-6H-KII-/1, peructpaunoHHbiii HOMEp B

DeaepanbHOM HHQOPMALMOHHOM (DOHIE 10 00ECeUeHUIO eMHCTBA U3MEPEHUN
46434-11




2.2. Jlonyckaerca npuMeHeHHe JApYyruX CpeACcTB H3MEpPEeHHIl, He MPUBEACHHBIX B TaOJIMLIE, HO
0DeCNEeYNBAIOLIMX ONPENE/IEHHE METPOJIOTHYECKHX XapAKTEPUCTHK C TpeOyeMOM TOYHOCTBIO.
2.3. Bee cpencTBa NoBepKH TOKHBI KMETh J€HCTBYIOLIHE CBUIETEIHCTRA O [TOBEPKE.

3. TPEBOBAHUS BE3OITACHOCTHU

3.1. Ilpu npoBeneHry NOBEpPKH cOOIIOIAIOT CleAyIOLINe TPeOOBaH S GE30MaCHOCTH:

3.1.1. Tlomewmenue, B KOTOPOM MPOBOIAT MOBEPKY. TOIKHO OBITH 000pPYA0BAHO MPUTOUYHO-
BBITS)KHOW BEHTHJISILIMEH,

3.1.2. KoHLEeHTpaluy BpeIHBIX BILECTR B BO3IYNE pabouel 30HbBI J0JKHBI COOTBETCTBOBATD
TpedoBanusM [[OCT 12.1.005-88.

3.1.3 TpeGoBanus TeXHUKH 0€30MacCHOCTH NpH dkcrayatainy ['C 1015KHbI COOTBETCTBOBATE
QenepaibHbIM HOPMAaM H MpaBUiiaM B 00JaCTH NMPOMBILLIEHHON 6e30MacHOCTH "[lpaBuna npo-
MBILIJIEHHOW OE€30MacHOCTH OINACHBIX TMPOM3BOACTBEHHBIX 00BEKTOB. Ha KOTOPBIX HCIIOJIB3YETCS
o0opynoBaHue, paboTaroliee oA H30BLITOYHBIM JaBiieHHeM . YTBEP)KIAEHHBIM npHkazom Deje-
PaJIbHON CITYKOBI 110 KOJIOTHYECKOMY, TEXHOJIOTHUYECKOMY U ATOMHOMY Haasopy ot 25.03.2014 r.
Ne 116.

3.1.4 Ilpu pabGote ¢ TeyenckaTensIMU HEOOXOIUMO COOIIONATH OOIIHMe TpeboBaHUs Oe3orac-
HOCTU «llpaBuia TeXHHUYECKON IKCITyaTaLMK 3JEKTPOYCTAHOBOK NOTPEOUTEICH», YTBEPKAEHHDIE
npukazoM Munsnepro PO Ne 6 ot 13.01.2003, u «[IpaBuna no oxpasxe TpyJa Ipu 3KCIUTyaTtalyuu
JJIEKTPOYCTAHOBOK», YTBEPIKACHHBIC npukazom MuHTpyaa Poccun Ne 328H ot 24.07.2013. BBe-
neéuHele B aericteue ¢ 04.08.2014 r.

4. VCJIOBUS ITOBEPKH

4.1. llpn npoBeieHHH OBEPKH JOIKHbI ObITh COO/MIOAEHDI CIEYIOLIHE VCIOBUS:
TeMIIepaTypa OKpyKarowen ¢cpeanl oT 18 10 22 °C:

atMoc(epHoe nasiaeHue ot 99 no 102 klla:

OTHOCHUTE/IbHAS BJIAXKHOCTBH BO3ayxa oT 10 g0 80 %.

S. HOAT'OTOBKA K ITOBEPKE

J.1. llepen mpoBeieHreM MOBEPKH BBIMOIHSAIOT CIAYIOMIHE MOArOTOBHTEIbHbIE paboOThI;

|) MOAroTaBIMBAIOT TEUEUCKaTedb K paboTe B COOTBETCTBHU C TPeGOBAHHIMH PykoBoncTsa
MO 3KCIUTyaTalMMu;

2) OCYWICCTBJIACTCS NPOBEPKA HATMYHS MACMOPTOB U CPOKH FOAHOCTH CTaHAApPTHBIX o0pa3s-
[HOB;

3) MOArOTaBIMBAKOT K pabOTe CPeACTBA MOBEPKH B COOTBETCTBHHU C TpeOOBAHHUSAMHU HUX IKC-
MIyaTalMOHHOHW JOKYMEHTALIUMU:

4) noacoeanHAOT GroponacTosyl TpyOKY ¢ BLIXOAA IeHepaTtopa Ko BXO/ZY TE€YE€HCKaTEJIs
yepes Oalnac (TpOMHUK)., KOHTPOJIb pacxoaa Ha cOpoce OCYLIECTBIAIOT MPH MOMOLIH POTaMeTpa.
PacXol MOBepOYHOH ra3oBoii cmecu noskeH Ha (10 — 20) % npeBbiaTh pacxoa rasa, notpeoJse-
MBIH T€UYEHUCKATEJIEM.

D) BKJIKOYAKOT MPUTOYHO-BBITSIKHYIO BEHTHIISILIMIO.



6. IPOBEJAEHHUE [TIOBEPKH

6.1. BHewHuit ocmoTp

6.1.1. Tlpu BHemHEM OCMOTpe M0MKHO GBITH YCTAHOBIIEHO OTCYTCTBHE BHEIIHUX TMOBPEK/IE-
HUH, BJIMSIOLIMX HA padOTOCIIOCOOHOCTD TeUeHCKATE IS,
6.1.2. JInsa Teuenckaresisi 10KHbI ObITb YCTAHOBIIEHBI:

a) HCIIPaBHOCTb OPraHOB YIIPABJIEHHS:

0) YETKOCTh HAAIMUCEN Ha JULEBOI [IaHe/H.

leuenckarens cunTaeTcs BbLAEP/KABIIMM BHEIIHH OCMOTP YAOBJIETBOPUTEJIbHO, €CJIU OH CO-
OTBETCTBYIOT MEPEUUCIIEHHBIM BhIlLIEe TPEOOBAHUAM.

6.2. OnpodoBaHue

6.2.1 IIpoBepka o0uiero GpyHKUHOHUPOBAHHS

[IpoBepky oOwmero ¢yHkuMOHMpOBaHMS Teueuckarels (BBIBOA 3HAYCHHUI KOHLICHTpAaLIHH,
CAMHHULIBI H3MEPEHHS, COOOLICHHH O HEMCIPABHOCTH M T..) NPOBOAAT B MpOLECCe TECTUPOBAHUS
[TPH WX BKIIOYEHHUH B COOTBETCTBUH C PYKOBOICTBOM 110 3KCITyaTallMH.

Pe3ynbTaThl IPOBEPKU CUUTAIOT MOJI0KUTEIbHBIMU, €CJIH BCE TeXHUUECKHE TeCThl 3aBEPILU-
JIUCH YCIEUIHO.

C moMowib0 poTaMeTpa, MOoACOSAUHEHHOTO K BXOAHOMY LITYUEPY TCYECHUCKATEISA, ITIPOBEPSIIOT
HAJIMYKE U 3HAUYCHHE pacxo/a MpoObl BO3ayXa.

Pacxon npo6Ge! nomken coctaasats (0,55 + 0.07) am>/MuH.

6.2.2. Iloareep:kaeHHe COOTBETCTBUS NIPOrPAMMHOTO 00eCeueHus

Onepaunst «[loaTBepikaeHue COOTBETCTBHS MPOrPAMMHOrO OOECTIEUEHUS» 3aKTI0UYAeTC B
ONPCACICHNH HOMEPA BCPCHH (HACHTH(PUKALMOHHOTO HOMEpa) nporpamMmHoro odecneuenus (I10).

BBIBOJL HOMEpa BEPCHH BCTpoeHHOro [10 Ha skpaH Teueuckares OCYILECTBJISETCS B CJICAY-
IOILEH MOC/IECA0BATEIbHOCTH: NEPelTH BO BKIaAKy «Modey, BBIOpATE paszien «Service», B TpeThe
CTpoke pasaena «Info» BeiBOAMTCS HOMep BepcuM (MACHTH(UKALMOHHOTO HOMEpa) BCTPOEHHOIO
MPOrpaMMHOIr0 00eCrneyeHus.

Pe3ynbTaT MOATBEPIKACHHS COOTBETCTBUS MPOrPAMMHOIO OOECIIEYEHUS! CUHTAETCS MOJIOKH-
TCJILHBIM, €CJIH NOTYYCHHbIE HACHTH()UKALIHOHHbBIE JAHHBIC COOTBETCTBYIOT MACHTH(OUKALHOHHBIM
NAHHBIM, YKa3aHHBIM B pasznene «llporpammuoe obecnedenue» onucanus THMa cpeacTBa H3Mepe-
HUH. (IPUJIOKEHUE K CBUACTEILCTBY 00 YTBEP/KACHUH THUIIA).

Pe3ynbratel onpoOoBaHUs CUMTAIOT MOJOKUTEIBHBIMU, €CIH TeUeHCKATelb COOTBETCTBYET
TpeOOBaHUsM I1.11. 6.2.1 - 6.2.2.

6.3. OmpeaeneHue METPOIOTHYECKUX XapaAKTePHCTHK
6.3.1. Onpenenenne oCHOBHOM NMpUBeAeHHOH (OTHOCHTEILHOI) [MOTPELIHOCTH MPOBOJIST IIPH
ITOJAa9€ Ha TCHYCHCKATE/Ib MOBEPOYHBIX Ira30BbIX CMECEH B rocjeaoBatebHOCTU: NoNo 1-2-3-4-3-]-

2-4 M CUMTBIBAHMHM [TOKA3aHUI Tedenckartens yepes | MuH nocse Havana noxauu [1IC.
HoMuHanbHble 3HAYEHHUS COACPIKAHUSI OIpe/IeIseMbIX KOMIOHEHTOB [11°C [MpHUBEAEHbI B TAD-
e A.l llpunoxenus A.

[lomauy I1I'C Ha TeyenckaTenb NpoBOAST B COOTBETCTBUHM € 11.5.1.4.
3Ha4YeHHs OCHOBHOI NpUBeIEHHOIT norperHocTH (v B %) PacCUMUTBIBAIOT 1O hopMy.Ie:

:Y _...'Xr
J = et s [ (1)
X,

Pils
Xi — nmokasaHus Teuerckarens npu noaade [1IC, man™':
Xo - NIEHCTBUTEIbHOE 3HAYEHHE 00BEMHOI 10111 onpeenseMoro koMnonenta B [11'C. MiH"'



Xk - BEpXHUH IpesieN quana3oHa u3MepeHuii. Min- .

SHAUeHHSI OCHOBHOH OTHOCHTEIbHOM MOrPELIHOCTH (0 B %) pacCUUTBIBAIOT 110 (hopMmyJIe:

X -X
D = :
X

()

100 . (2)

[lomyyeHHbIe 3HAYEHUS OCHOBHOM NMPUBEIEHHONH H OCHOBHON OTHOCHTENBHOI [MOrPELIHOCTH

st Kaxaou [11'C He nosukHbI npeBbiaTh 3HaYeHui, NpuBeIeHHBIX B Ta0UIe B. | MpUI0XKEeHUS b.
6.3.2. OnpeaerieHue Bapualuy NOKa3aHHii
Onpenenenye Bapualuu MOKa3aHUH J10MyCKaeTCs [IPOBOAUTb OJHOBPEMEHHO C OIpe/IesIeHU-
€M OCHOBHOM MOIPELIHOCTH 110 11. 6.3.1.

3HavyeHnue Bapuauuu nokazanuii aas [IIC Ne 3 (B 10751X OT [PE/IeJI0B OCHOBHOM MOIrpPeLIHO-
CTH) pacCYMTHIBAIOT IO GopmyJie:

b = Xr] —J¥L” 100 (3)
X -0

()

rae
A (Xu) — MOKA3aHHs TeYeHCKATeNs MPH MOAXOAE K TOUKE MPOBEPKH CO CTOPOHBI GOIBLIKX
(MEHBIIKX ) 3HAYEHHIT. MJTH .

[lonyyeHnHple 3HaueHUs Bapualuu He JOKHBI MpeBbIath 0.5 107ei ot [IpesIesIOB AOMYyCKa-
€MOH OCHOBHOM IMOIPELUHOCTH.

7TOPOPMJUIEHHUE PE3YJIBTATOB IIOBEPKH

/.1. llpu mpoBeneHHH MOBepkH TeueuckaTenel COCTABISETCS MPOTOKOJI MMoBepKU. Popma
NpoTOKOJIa npuBeieHa B [Ipunoxennu B.

/7.2. TedenckaTesu, yIOBIETBOPSIOIIHE TPeOOBAHMSIM HACTOSILIECH METOIMKH [MOBEPKH, TMPH-
3HAKOTCS I'OJHBIMH.

7.3. 110710KHTENbHbIE PE3Y/bTAThl MOBEPKH OMOPMIISIOTCS CBUIETEILCTBOM O [MOBEPKE TII0
(hopme, ycTaHOBIEHHO# npuKka3oM Munnpomrtopra PO Ne 1815 ot 02.07.2015 r.

7.4. llpu oTpHUATeNbHBIX pe3ybTaTax MOBEPKH NPUMEHEHHE TeuercKaTes 3afpelaeTes: U
BBIJACTCS U3BELLIEHUE O HEITPHUTOAHOCTH.

7.5 3HaK MOBEPKH HAHOCHUTCS Ha GOKOBYIO MaHEe b TeUEHCKATENS H (MJIH) Ha CBUAETEIBCTBO O
[TOBEPKE.



[HPUIJIOKEHUE A

labmuua A.1. [lepeuenb u MeTposoruyeckue XapaKTepHCTHKHU [TOBEPOYHBIX I'a30BbIX CMeCeid.
UCIIOJIE3YEMBIX NPH MOBEpKE Teuernckarenel nazepubix SF6 LaserGasTest

HOMHHaIBHOE 3HAaYeHHE 00BEMHOMN J10/TH
rekcapropuaa cepbl (SFs) B ITI'C. npeneb
JIONYCKAeMOT0 OTKIOHEHHS, MJTH " Uctounuk nmomyuenus [11°C
[1I'C
Ne4

Jlnana3zoH uzmepe-
HUM 00BEMHOMN 10J1H
rekcaTopuaa cepsl

(SF¢). muH" [TT'C Nol | TIIC No2 | TII'C No3

[ enepaTop razoBrIx cmecei
o1 0 10 100 ' ['1C momupukaunu ['TC-K
8 [THT 100+ 10 | 500 950+50 | B komrtekte ¢ ['CO 10532-
cB. 100 mo 1000
2014 cocTtaBa rekcadTopHI
Cepbl B BO3AYXE

I
N
D

[Ipumeuanue: [IHI — noBepoyHsblil Hy1€BOI ra3




[IPUJIOXKEHUE b

labmuna b.1. Jluana3zonsl usmepenuit u npeaesiol A0IMYyCKaeMOH OCHOBHOMH MOTPELIHOCTH Te-
qyeuckaresien J1azepHbelx SF6 LaserGasTest

Jluana3oH nmokazaHuii 00LEMHOI

J0JTH rekcadropuaa cepsl (SFe).

MJTH

JInanazoH u3mMepeHuit 00b-
EMHOH 10JIM rekcadropuia
cepbl (SFg). MiH™

[Ipenensr nonyckaeMoit ocHOBHOIM
[MOrPEIIHOCTH, %

NPUBEACHHOM (Y) |OTHOCHTENLHOM (J)

ot 0 1o 1000

oT 0 70 100 BKJIIOY.
cB. 100 no 1000

LS -

|
m
)

N




Dopma MpoToKOoJI1a MOBEPKH

HaumenoBanue CU

Bianenen

[TPOTOKOJI ITOBEPKHA

[IPUJIOXEHUE B

3aB. No

JlaTa BbINyCKa

PerucrpaunoHublii Homep B @enepansHom HH(GoOpMaLoHHOM (BoHIe Mo obecreyeH o e IMHCTRA

U3MEPEHUN

HanMmeHoBaHHe HOPMATUBHOI'O JOKYMEHTA I10 MTOBEPKE
OCHOBHBIE CPE/ICTBA MTOBEPKH
Bua nosepku (nepBUYHas/mepuoIuyecKas)
JlaTa moBepku

Y CIIOBUS TTOBEPKHU:

TCMIICpaTypa OKPYKaKOLIEH CPE/1bl
OTHOCHTEJIbHAs BJIAJKHOCTH BO3/1yXa
aTMOC(epHOe aB/IeHHE

PE3YJIBTATBI [IOBEPKU

| PesynbpraTel BHELIHETO OCMOTpa
2 PesynpTathl onpoOoBaHus

2.1 IlpoBepka o0uiero pyHKIIMOHUPOBAHUS
2.2. [loaTBepyaeHUe COOTBETCTBUS IIPOrPAMMHOI0 00ecneyeHus

5 OnpeneneHne METPOJOTHYECKUX XapaKTePHCTUK

Jlnana3oH
U3MEPEHUM

[Ipenensl nonyckaemMoil 0CHOB-
HOM MorpewHocTu, %

MakcuMaibHOE 3Ha4YeHHe OCHOB-
HOHW MOTrpelHOCTH, MOJYYEHHOE
npu nosepke, %o

MPUBEAEHHAA | OTHOCHUTE/IbHAS

Bapuauusa nokazaHui, B 10-
Js1IX OT NnpeaesoB OCHOBHOM no-
[PELIHOCTH

MPUBEAEHHAd | OTHOCHUTEbHAA

HOPMHPOBAHHAA | MOJyUYeHHas
[pH NOBepKe

—

4 3aKjIiroueHue

[ loBeputens




