


Hacrosmas Meronnka moBepKH paclpoCTpaHSAeTCs Ha JaTYMKHM pacxoma moxaeneit VES,
VFI (nanee — natumkm), cepuitno mrorasmBacMeie GRUNDFOS Holding A/S, anus, Poul Due
Jensens Vej 7, DK-8850 Bjerringbro, u ycraHaBmMBacT METOIBI M CPEACTBA HX IMEPBUYHON M
NEPHOANYECKOM TOBEPKH.

JlaT4nky TpenHa3sHAuYeHB! Ui H3MEPEHHS OOBEMHOTO pacxola arpecCHBHOM BOJHOM
cpensl (manee — u3MepseMasi cpeqa) B TpyOONpoBOaax M Mepenadyd pe3yibTaToB H3MEPEHHS B BUIE
AHaJIOrOBOT0 BBIXOJHOTO CHTHAJIA.

IlpuHiun  neHcTBHS [NaTYMKOB OCHOBaH Ha MNpeoOpa3oBaHMM YacCTOTHI KojIeOaHHi
JIaBJICHUA, BO3HMKAIOIMX B IPOLECCe BHXPeoOpa3OBaHH 32 YCTAHOBICHHBIM B IIOTOKE TEIIOM
oOrexanus. B mporouHoit wactm naTumka ycraHoBieHO Hemoawxsoe (mis VFS) Temo, mpm
00TEeKaHHH KOTOpOrO ¢ OOEMX €ro CTOPOH MOIEPEMEHHO BO3HHMKAIOT CPBIBAIOIMECS BHXDH,
CO3MarOIHe IIyJIbCAlliH AaBICHHS, YaCTOTa KOTOPBEIX IPONOPLUHOHATIEHA 00BEMHOMY Pacxoy.

HuTepBan Mexay moBepKaMH — OJMH IO

IlepBpunyr0 M NIEPHOAWYECKYIO TOBEPKY  OCYINECTBISAIOT  aKKpEIUTOBAHHBIE
B YCTAHOBJIEHHOM IOPSIKE IOPHIMUECKUE JIANA ¥ HHAWBUIYAIBHBIC TIPEATPAHAMATEIH.

IlepsuyuHOl mOBEpKe NOABEpPraeTcs KaXKABIA JK3EMIUIAP NAaTYHKOB I[PH BBIIYCKE M3
[IPOM3BOACTBA 10 BBOJAA B IKCIUIyatanmio. [leprommueckoif moBepKe IMOABEpPraeTcs Kax bt
3K3EMILIAP, HaXOAAMHKHCS B IKCIUTyaTalliH, Yepe3 yCTAHOBJICHHBIM HHTEPBAI MEX/Y TIOBEPKAMH.

OGs3aTenlbHOE  NpENCTaBICHWE JAaTYAKOB HAa NEPHOAMYECKYH) TOBEPKY  damie
YCTaHOBJICHHOTO HHTEpBaja MEXIy INOBepKaMH (BHEOYEpeHHas IOBEPKa) OCYINECTBISETCS B
CIIyJasix:

HECOOTBETCTBHE 3HaKa NMOBEPKH (opMaM IpUBENCHHBIM B mpuinoxenmu 3 Ilpukasza
Munnpomropra Poccun Ne 1815 ot 02.07.2015 (3HaKu NOBEPKH CUMTAIOT MOBPEXICHHBIMH, €CIIH
HAHECEHHYIO Ha HHMX HH(OPMalMIO HEBO3MOXKHO MPOYHTATh 0€3 NPHMEHEHHS CIEIHMAIBHBIX
cpencts. IloBpexxneHHbIC 3HaKH IOBEPKH BOCCTAHOBIICHHIO HE MOIEXKAT);

TIOBPEXXACHUS IUIOMOBI (IIOMOBI CUMTAIOTCS NMOBPEXICHHBEIMH, €CJIM HAHECEHHYIO Ha
HUX HMHQOPMALMIO HEBO3MOXHO INPOYNTaTh 0€3 NpPUMEHEHHs CHENUANBbHBIX CPEICTB H €CIH
MIoMObI He TNPENATCTBYIOT HECaHKIMOHHPOBAHHOMY IOCTYIly K y3JiaM DeryjiMpOBKHM H (HIIH)
3JIEMEHTaM KOHCTPYKIIUH NpeoOpa3oBaTeneiiy;

BO3HHKHOBEHHE COMHEHHH B IIOKA3aHMSIX.

Ilepronugeckoii MOBepKe MOTYT He IIOABEPraThCs NaTIMKH, HAXOMAIIHECS Ha JIATEIHHOM
xpaneHuH. [Ipu BBOzE B 9KCIUTyaTalHIO IOCHE UIMTENBHOTO XpaHeHus (6ojiee 0MHOro HHTepBaa
MEX]y TOBEPKaMH) IPOBOUTCS NEPHOANYECKAS TIOBEPKA.

1 Onepanyuu noBepku

1.1 Ilpn npoBeneHHH NOBEPKH NODKHEI ObITh BEINIOJHEHBI ONEPAllMM, NPUBEICHHBIEC B
tabmmue 1.

Tabnauna 1 — Onepanuu noBepxu

Howmep nynkra IIpoBenenne onepanuii npu
HaumeHoBanMe onepanun JOKyMEHTa 110 | IEepBUYHOH | NEpPHOAMYECCKOM
TIOBEPKE ITOBEpKE TIOBEPKE

1 BHemHwmii ocMoTp 7.1 Jia Jia

2 Onpo6oBanue 7.2 Ja Ja

3 IlpoBepka HACHTU(DHUKAIHOHHBIX JAHHBIX 73 na bi:]
IIPOrpaMMHOI0 00eCTICUSHUS )

4 OnpeneneHre METPOIIOTHIECKAX 74 a na
XapaKTEePUCTHUK

5 OdopMileHHE pe3yIIbTATOB MOBEPKH 8 Ja Jia




1.2 Ilopepka mpexpamaercs IIpH IOJYYEHHH OTPHULATENBHBIX PpE3YJIBTaTOB IIpH
IpOBEACHMH XOTs OBl IO OAHOM M3 oIlepaluii IOBEPKH, NPUBENCHHBEIX B Tabiuue 1, u
0(hOpMILIIOTCS pe3yIbTaThI IOBEPKH B COOTBETCTBHH ¢ II. 8.3 pasnena 8.

2 CpencrBa noBepkHu

2.1 IlepeyeHp >TaOHOB, CPEICTB M3MEPEHHH H BCIOMOTATEILHOTO 00OPYIOBaHHUS
(manee — cpencTBa IOBEPKH), IPHMEHAEMBIX IIPH IPOBEICHHH OBEPKH, IIPUBEAEHEI B Ta0/HIE 2

Ta6bnuna 2 — IlepeueHs TanoHoB, cpenctB usmepenuit (CH) u BcmoMorarensHOro 060pyaoBaHus

HaumeHnoBanue, THI

(Per. somep B Tocpeectpe CH Texuudeckue napamerpsl, GopMUPYEMBIE HIH HU3MEPIEMBIE
P®d)

npubopom

VcraHOBKa OBepouHas THNa | [uanma3oH BOCIpom3BeAeHHsA pacxoma of 0,03 mo 400 /g,

VIICX 400/B Ipefensl  JONMyCKaeMOH — MPHUBEJEHHOW  MOTPEIHOCTH
(27329-04) usmepenuit 0,25 %
Kanu6patop-u3mepurens JlvanazoH U3MepeHHii CHIbI IOCTOSHHOTO Toka oT 0 710 25 MA,

YHH(ULMPOBAHHBIX CHTHAIOB |IpeJeNbl JOMyCKaeMOi OCHOBHO#M aGCOMIOTHOM MOrpPELIHOCTH
stanonssii UKCY-2000  |£(107*1+ 1) MxA;
(20580-06) Jluanas3oH U3MEpeHHit Halps>keHUs MOCTOSHHOro Toka ot 0 1o
120 B, mpenmensr pgomyckaemod OCHOBHOH —aOCONIOTHOM
norpemHocty +20 MB.

2.2 Jlomyckaercss MpHMEHEHHE APYTHX CPEACTBa MOBEPKH, HE yKa3aHHHIX B Tabmmue 2,
oGecreynBalOUX ONpeneneHne (KOHTPOJIb) METPOJOrHYECKHMX XapaKTEPHCTHK MOBEPSIEMBIX
JAaTYMKOB ¢ TpebyeMoH TOYHOCTBIO (OTHOLIEHHE METPOJIOTHYECKOM  XapaKTEPHCTHKH
obecre4BaeMOi CpEACTBAMH IIOBEPKH K IIOBEPIEMOH METPOJIOTHYECKOM XapaKTEpHCTHKE He
MmeHee 1 k 3).

2.3 CpencrBa MOBEpKH, JODKHBI ObITh NOBEpEHBI M ATTECTOBAHBI B YCTAHOBJIEHHOM
nopszke.

3 TpeGoBanusa k KBATH(PUKALHH NOBEpPHTENEH

3.1 K BbINOTHEHHUIO OBEPKHU JOIMYCKAIOT JIMII, JOCTHrIMX 18 jet, mpomeamux oGydyeHue
U MpoBepKy 3HaHUH TpebGoBaHMii oxpaHbl Tpyaa B coorBercTBHH ¢ OCT 12.0.004-90, rogHbx mo
COCTOSIHMIO 3/0pOBbS, M M3YYHBIIMX HACTOSLIYIO METOAUKY IIOBEPKH, SKCIUTyaTalHOHHYIO
nokyMeHTauo (OJ1) Ha: moBepseMble JAaTYNKH, CPEACTBA IIOBEPKH M MPOILIE/IINE HHCTPYKTaX IO
TEXHHKe GE€30IIaCHOCTH.

3.2K o00paboTke pe3yiabTaToB H3MEPEHHH OMyCKAIOT JHI[ H3YYHBIIHX HACTOSLIWM
JOKYMEHT.

4 TpeboBanus 6e30MaCHOCTH

4.1 IIpu mpoBeneHUM IMOBEPKH XOKHBI OBITH cOOMIOAEHBI TpeOOBaHHS Oe30I1aCHOCTH
ompeneseMBle:

- 3KCIUTyaTaHOHHOH JOKyMeHTanueil Ha MOBEPseMBbIE JaTYUKH H CPEeICTBA TOBEPKHY;

- TpaBWIaMH TeXHUKH O0€30MaCHOCTH JEHUCTBYIOIMMH B MECTE IIPOBECHUS TOBEPKH.

4.2 CpencTBa MOBEPKH JODKHBI OBITh 3a3€MJICHBI B COOTBETCTBHH C HX MHCTPYKLHSIMH 110
9KCILTyaTalHH.

4.3 Ko BceM HCHOJB3yEMEIM CPEACTBaM IIOBEPKH JOJDKEH OBITh oGecmedeH CBOOOTHBIH
JOCTYII U1 3a3€MJICHHS!, HACTPOMKHU ¥ HU3MEPEHUH.

4.4 PaboThl 110 COEUHEHUIO MPUOOPOB IOKHBEI BHIMOJHATHCA A0 MOMKNIIOYCHHS HX K
IUTAKOLIECH CETH.

4.5 K paGore mO/DKHBI JOMyCKaTbCA JHMIA HMEIONHE HEOOXOMUMYIO KBaM(HUKALHIO,
o0y4eHHEIe paboTe CO CpeACTBaMH ITOBEPKH M MPaBHJIAM TEXHUKH G€30I1aCHOCTH.



S YcaoBus noBepkn

5.1 Ilpu npoBeieHNH IOBEPKHU JOJDKHBI COOJIIONATECSA CIEAYIOMIUE YCIOBHS:

- Inana3oH TeMIeparypsl u3aMepsemMoli cpesl (Boaa), °C ot 20 mo 25;
- Iana3oH TeMIepaTyphl OKpyXKaromei cpeasl (Bo3ayx), °C ot 20 1o 25;
- Mana3oH OTHOCHUTENbHAS BIAXHOCTH BO3AyXa, %o ot 25 no 75;
- Iuana3oH atMocdepHoro Aasienus, Klla (MM prt. cT.) ot 86 o 106 (ot 630 no 800).
5.2 TlapaMeTpHI SIEKTPUYECKOrO MUTAHKS OT CETH NOCTOSHHOTO TOKA, HANpPsDKEHue, B:

- 11 naTyukoB mojeneit VFS ot 4,75 1o 5,25;
- I JaTaukoB mozeneii VFI ot 12,5 mo 30.

5.3 Bubpanus, Tpscka, yAapbl, HAKJIOHBI, MATHUTHEIE IIOJS, KPOME 3€MHOTO, JOJDKHBI
OTCYTCTBOBATh.

6 IloaroroBka k moBepke

6.1 Ilepen mpoBelieHHEeM [OBEpKH JOJDKHBEI  OBITh  BBHINOJNHEHBI  CIIEAYFOIIHE
HOATOTOBUTENBHEIE pabOTHI:

- NPOBEPAIOT KOMILIEKTHOCTH OJKCIUTyaTallMOHHOHW JOKYMEHTAldM Ha [OBEpSIEMEIE
JATYHKH;

- MPOBEPSAIOT LENOCTHOCTH IUIOMOBI (HaKJelika) Ha KOPHOYCe MOBEPSEMBIX NaTUYMKOB
(Toneko s mogemu VES);

- HOPOBEPAIOT, YTO BCE CPENCTBA NOBEPKHM TpeOyIOImue MOBEPKH, MOBEPEHBI HA JaHHBIHA
MOMEHT;

- MOBEpsAEMBIE JATYMKH BBIIEPKHBAIOT NP YCIOBHSX OKpPYXAalOINeH Cpelbl, YKa3aHHOM
BI. 5.1, He MeHee 2 4acos;

- TOBEpSEMBIC NATYMKU M CPEICTBA NMOBEPKU YCTAHABIMBAIOT B pabouee MOJOXKCHHE C
coOmoIeHUEM yKa3aHUi SKCIUTYaTalMOHHON JOKYMEHTAIVH;

- OCT&IBbHYIO HOATOTOBKY NMOBEPSEMBIX JATYUKOB U CPEICTB NOBEPKH MPOBOIAT COITIACHO
TpeOOBAHUSAM SKCIUTYyaTAI[HOHHOM JOKYMEHTAIMY;

- MPOBEPSIOT PabOTOCHOCOOHOCTH NOBEPACMBIX JAaTYMKOB M CPEACTB IOBEPKH B
COOTBETCTBHMM C PyKOBOJCTBAaMH IO SKCILUTyaTalliH;

7 IlpoBegeHue mMoBepKH

7.1 Buemnwuii ocMoTp

[Ipu BHEITHEM OCMOTpPE JOKHO OBITH YCTAHOBJIEHO COOTBETCTBHE NOBEPSEMEIX JATIHKOB
CJICIYIOIIUM YCIIOBHUSM:

- KOMIUICKTHOCTH COOTBETCTBYET TEXHHYECKOH U 3KCILTYyaTAIMOHHOM JOKYMEHTAIUM;

- COOTBETCTBHC MAapKUPOBKH TpEOOBAaHUAM, NPEAYCMOTPEHHBIM ISKCILTyaTalMOHHOM
JOKYMEHTAaIUe;

- OTCYTCTBYIOT MEXaHMYECKHE IOBPEXICHMSA, KOPPO3MS, HAPYIICHHS NOKPBITHH U
HaAOuCeH, yXyQINalomue BHCIIHUH BU ¥ IPENSTCTBYIONIUE NPUMEHEHMIO.

7.2 OupoboBanue

7.2.1 OnpoboBaHue JaTYNKOB BEINOJHSIOT IyTeM NPOBEPKM H3MEHEHHS NOKA3aHWUil
BEIMYUHBl OOBEMHOIO pacxofa BOABI IO BEIXOJHOMY CHUTHAIY, IPH W3MEHEHHH 3a[aBaeMOTO
pacxofia ¢ HIOMOIIBIO CPEJICTB IOBEPKH. :

7.2.2 Pe3ynpTaTel MOBEPKH IO II. 7.2 CYMTAIOTCS IOJNOKHTENBHBIMH, €CIIH BBITOIHIIOTCS
CIICIYIOIHE YCIOBHS:

-Op¥ OTCYTCTBHM HOTOKA BOABI B TPYOONPOBOJE BHIXOAHOHN CHTHAI COOTBETCTBYET
HW)KHEMY 3HAYCHUIO U HE U3MEHSTCH;

-OpU 1oJa4ye BOJABI BBIXOAHOM CHTHAJI HAYMHACT W3MEHATHCSA, M3MEHEHHME NOKA3aHWUi
BBIXOAHOTO CHTHAJIA JOJKHO KOPPEIMPOBATh C H3MEHEHHEM Pacxoa.

7.3 IlpoBepka HACHTH(UKANNOHHBIX JAHHBIX OPOrPaMMHOTO 0OeCIeYeHHUS

Hatanku umeror BcTpoeHHoe mnporpammuoe obecmeuenme (I10), ycraHapmmBacMoe B
SHEProHE3aBUCUMYIO AMATh TP U3rOTOBJIEHHH, B IIpoIiecce SKcITyaranuu aanHoe [10 He MoXeT
OBITE MOIU(UIMPOBAHO, 3arPY’KEHO MM POYUTAHO Yepe3 KakoH-mibo nHTepdeiic.



IIpoBEpKY COOTBETCTBHSA INPOrPaMMHOIO OOeCIeYeHHs MPOM3BOIAT IyTEM CpPABHEHHS
JIAaHHBIX, YKa3aHHBIX B PYKOBOJCTBE IO 3KCIUIyaTaliM Ha IOBEPAEMBIN JATYMK C JAaHHBEIMH
IIPUBEACHHBIMY B Tabmauie 1.

Tabmnna 1 — Unentudukampmonnsie gagusie [10

Haumenopanue | UnenTndukannonsoe | Homep Bepcun {udposoit Anroput™m
[IPOrpaMMHOro | HauMeHoBanue IT0 (nmeHTHUKAIMOHHEBIH | HAEHTH(HUKATOP | BEMHCIICHUS
obecrieyeHus HOMep) [10 10 mu¢poBoro
(I10) uneHTuuKaTopa
110
Software VFI 99068133 V01.01.XX" - -
96736551 V04.03.XX" - -
97786703 V00.00.XX" - -
96927498 V02.01.XX" - -
96736553 V01.00.XX" - -
96575120 V02.01.XX" - -
96575122 V02.02.XX" - -
96619906 V02.04.XX" - -
96642155 V02.05.XX" - -
Software VFS 98932559 V1.0.00.XX" - -
96619958 V01.00.XX" - -
98444563 V00.02.XX" - -
98976336 V00.02.XX" - -
98622590 V00.02.XX" - -
98822186 V02.05.XX" - -
98822189 V02.06.XX" - -
98493988 V01.01.XX" - -

* - npuauMaeT 3HaveHue ot 00 1o 99

PesynbTare! moBepky 0o 1. 7.3 CUMTAIOTCS MONOXUTEILHBIMH, €CJIH YCTAHOBJIEHO TOJHOE
COOTBETCTBHE HICHTH(HHKANMOHHBIX JAHHBIX IPOrPAMMHOI0 06€eCIIeYeHH .

7.4 OmpezienieHre METPOJIOTHYECKHMX XapPAKTEPUCTHK

7.4.1 C noMoIbIo CPEACTB MOBEPKH 33/1aTh PAcX0Jl COOTBETCTBYIOMMII TAK HA3HIBAEMOM
KOHTPOJIBHOM TOYKe i.

7.4.2llocne crabunu3auuM pacxoja B Juana3oHe COOTBETCTBYIOIIEM OIpeAEICHHOM
KOHTPOJILHOM TOYKE i, B IPOTOKOJIE MCIIBITAHUH PETHCTPUPYIOT 3HAYEHHE PACXOAa 10 NMOKA3aHUAM
NoBepoYHOH ycTaHOBKH (Qo1()) M 3HaYECHHE BBIXOAHOTO CMrHana naruuka (I — mus mozeneit VFI,
MA; U— s mogeneit VFS, B) coorBeTcTByIOmero usmepsemMomy pacxoy. Jlanee pacCUHTHIBAIOT
3HAUCHHE HU3MEPEHHOTO pacXo/a COOTBETCTBYIOIIETO BBIXOJHOMY CHTHANY: Qpacx U (i) I MOIEIH
VFS B cootserctBun ¢ dopmynoit 1; Qpacxi(y 411 Mogenu VFI B cooTBeTcTBHE ¢ dopMmymnoii 2.
PaccunTannsie 3Ha9eHUSA Qpacx U (i) B Qpacx 1 () TAKOKE PETHCTPUPYIOT B MPOTOKOJIE HUCIBITAHMH (CM.

Tabmuny 2).
Tabnmna 2 — pexoMenayeMas popMa NPOTOKOJIA IOBEPKH
Junanazon
TeMIIepaTypsl
I;Lc:{hla;p nzMepI:{eTN}I’(}))ﬁ Hnanasggciﬁiaemro Qr 1;4?1{: QI:?:;I ITorpemsocty, %
i cpensl, °C M/ M/ U,B | Qpacxu
tau tkon 7 ) ¥ donyex
1 OT Qmin 10 1,1 Qmin
2 oT 0,25 Qmax 10 0,28 Quax
3 oT 0,50 Qmax 10 0,53 Qmax 1,5
4 0T 0,75 Qmax 70 0,78 Qmax
5 oT 0,98 Qmax 10 Qmax




U.-U..
Opacrt = 77— Orax = Oruin) + O M)
pacx U (i) U —U ‘ max min min 9

rae Unin — MEHEMaIbHOE 3HaUEHHE BHIXOTHOTO curaaia aarduka (0,5 B);
Umax — MakCHMaJIbHOE 3HAUeHHE BRIXOJHOTO CHrHaia aaruuka (3,5 B);
Omin — HIDKHHAH TIpefieN] H3MepeHHi pacxoa, M33/q;

Omax — BEPXHHH IIpeieN H3MepeHuii pacxoaa, M°/4.

Oty =22 (0, ~ 00+ 0, @)
pacx1 (i) ] —'I . max min min %

e Inin — MHHEMAaJIbHOE 3HAYeHHe BBIXOMHOTO CHIHaja 1aT9nka (4 MA);
Inax — MaKCHMaNbHOE 3Ha9eHHe BRIXOJHOTO CHIHaNa Aaryrka (20 MA).

[IpuBeneHHyIo K nHana3oHy M3MEPEeHHH MOTPEITHOCTh AAaTYMKOB IS KAXIOM KOHTPOIBHOM
TOYKH I, OIpelIeNIsIoT 1o Gopmyte 3

Qaaxi.—Q i
To="g g 100% ©)

1€ O, ;) — OOBEMHBIN PaCXOT H3MEPEHHBIH JaTIHKOM (0,

acx

16 A Moxeneit VEI, Q1 iy 2t

mozenet VFS), M>/u.
7.4.3 Tlpou3BeCTH  OIpefeNleHHEe METPOJIOTHYECKHX XapakTePHCTHK I KaXJoi
KOHTPOJIPHOM TOYKHM i B COOTBETCTBHH C TabiHIei 2 (BCero 5 3HaYeHMiA).

74.4B npoTokone IOBEPKH DETHCTPHPYIOT DPAcUeTHOE 3HAYECHHE ¥ @ B KaxIoH

KOHTPOJIBHOM TOYKH i,
7.4.5 Pe3ynbTaThl NMOBEPKH 0 I1.7.4 CUMTAIOTCA MOJIOXKHTEIBHBIMH, €CIH BHIIOIHIETCS
yCJIOBHE:

Y Gy <=1,5%

8 Odopmirenne pe3yJbTaTOB MOBEPKH

8.1 PesynbraThl moBepkH 0OGOPMISIIOT MPOTOKOJIOM IOBEPKH, peKoMeHAyemas QopMma
IIpUBENIeHa B BUAE TaOIHIIBI 2.

8.2 IIpu MOJNOXUTENBHBIX Pe3yibTaTax IOBEPKH OGOPMIISIOT CBHIETENBCTBO O MOBEpPKE
B YCTaHOBJICHHOM IOPSA/IKE, 3HAaK IOBEPKK HAHOCHTCS Ha OJIaHK CBHAETENLCTBA O IIOBEPKE.

8.3 IIpH OTpHIATeNBHEIX pe3yIbTaTax MOBEPKH 0GOPMIISIOT H3BEMIEHHE O HEIPUTOMHOCTH
K TIPUMEHEHHIO.




