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1 OO6wmue noj10KeHHs

1.1 Hacrodmas MeToauka TMOBEPKH PACHPOCTPAHAETCS HA KOMIUIEKCHI
NPOrPaMMHO-TEXHHYECKHE  MHUKPOIMPOLECCOPHON ~ CHCTEMBI  aBTOMATH3aLMH
noxaporymenus MKL ogic (aanee - KOMIUIEKCH) H YCTAHABIMBAET MOPSAAOK H 00BEM
UX NMEPBUYHOH U NEPHOANYECKON MOBEPKH.

12 TIlpu  npoBeaeHMM  MOBEpPKH  AOMKHA  OBITh  ofecreueHa
NPOCIEKHBAEMOCTE TOBEPAEMBEIX KOMIIJIEKCOB K TIOCYJApCTBEHHBIM MEPBUYHBIM
STAJIOHAM:

I'ST 4-91 TocynapcTBeHHBI NEPBUYHBIN ITAJOH €AMHHMLBLL CHIIBI MOCTOSHHOIO
anekTpudeckoro Toka no Ilpukaszy denepanbHOro areHTCTBA MO TEXHHYECKOMY
perynupoBanui0 U MeTponoru ot 01 oktadps 2018 r. Ne 2091 «O6 yTBepskacHUH
roCyJApCTBEHHON MOBEPOYHOH CXEMBI LIS CPEACTB UIMEPEHHI CHIIBI MOCTOAHHOIO
3JIEKTPHUYECKOrO TOKa B Anana3oHe oT 1¢10-16 no 100 Ax;

I'OT 14-2014 TocynapCTBEHHBIN MEPBUYHBIA 3TATOH E€AUHMIBI 3JIEKTPUYECKOTO
conpotuBneHus mno Ilpukasy @eaAcpalbHOrO AareHTCTBa MO  TEXHUYECKOMY
perynupoBaHuio ¥ MeTposoruu ot 30 aexabps 2019 roga Ne 3456 «OO6 yTBepKACHUH
rOCyJAapCTBEHHOH MOBEPOYHOH CXeMBI I CPEACTB H3MEPEHHH JJIEKTPHUYECKOIO
COMPOTUBCHUA NOCTOSHHOTO U MEPEMEHHOTO TOKAY.

Jing ofecreyeHUs peaausalid METOAUKH TMOBEPKH NpPH  ONpPEACNICHUH
METPOJIOTHYECKUX XapaKkTepHCTHK KOMILIEKCOB NPUMEHSAETCA METOJ
HETIOCPEACTBEHHOI'O CTUYEHUS ¢ OCHOBHBIMH CPEACTBAMH MOBEPKH.

1.3 Ha ocHOBaHMHM THCBMEHHOIO 3adBJICHHUA BIAJAENblA CpPeaAcTBa
usMmepenuit (CH) ponyckaeTcs noBepka OTACNBHBIX W3MEPUTENBHBIX KaHAIOB
KOMILUIEKCOB € 00fA3aTeNbHBIM yKazaHueM HHpopmamyu 00 00beMe NPOBEACHHOM

MOBEPKH.



2 IlepedyeHn onepauui NoBepKH CPEeACTBA H3IMEPEHHII
ITpu nmpoBeA€HNY MOBEPKH BHIMOJIHAIOT ONEPAIMH, YKa3aHHBIE B Ta0nuue 1.

Tabmuua 1 — INepedens oneparyii mosepku

OO0A3aTENbHOCTD Howmep myHkra
BBIMOJIHEHHS OMEpaLiu METOAUKH
NOBEPKH NMPH MOBEPKH, B
COOTBETCTBUH
HanMeHoBanue onepauyu noBEpPKU . | nepromn- ¢ KOTODBIM
NEPBUYHOI 9
noBepKe YECKOM BBIMOHAETCA
MOBEPKE onepauus
MOBEPKH
BHemmnii OCMOT] cpeacraa Ta Tl 7
MU3MEpEeHMUIA
Kontpone ycnopuii moeepku (mpu
MOJATOTOBKE K MOBEPKE 5| Ja Jla 8.1
ONMpoOOBAHUH CPEACTBA U3MEPEHHI )
OnpoGopanue (MpU MOATOTOBKE K
NOBEpPKE W OMpoOOBaHMH CpPEACTBA Ha Ha 83
HN3MEPEHHI)
ITpoBepka WACHTU(UKAIUN 9
nporpaMmaoro obdecneuenus (I10) Jla Jla
Onpenenenue METPOJIOTHYECKUX Ta Tl 10
XapaKTEPUCTHK CPEACTBA U3MEPEHHUIT
OnpeaeneHne MOTPEIIHOCTH KaHana Ta T 101
M3MEPEHHS CHJIBI MOCTOSHHOTO TOKA
OnpeaeneHne MOTPEIIHOCTH KaHana
npeodpasoBaHus ANIEKTPUYECKOTO Ha Ha 10.2
COMPOTURJICHUS B TEMNEPATYPY
OnpeaeneHue NOrPEIIHOCTH KaHasa
ur(po-aHAIOroBOTo NMpeodpazoBaHus Tla Tla 103
B CHTHAJBI CHUJIBbI MOCTOSIHHOTO TOKA B
auanasone ot 4 10 20 MA
IToarBepKaOCHUE COOTBETCTBUA
CpeacTsa H3MEPEHHIH Ha Ha 11
METPOJIOTHYECKUM TPEOOBAHUAM

3 TpeOGoBanusi K yCJIOBHSIM NPOBEACHHS NOBEPKH

B cootrBercteun ¢ I'OCT 8.395-80 u ¢ y4eTroM YCNOBHIii, MpPH KOTOPBIX
HOPMHMDYIOTCA ~ MeTposiorHueckue  xapakrepuctikn CH B nokymeHTanmu



H3rOTOBHTCNA, a TAakKXKE II0 YCIOBHAM [PHMCHCHHA CpPCACTB IIOBCPKH,
MIPOBCACHHH IMOBCPKH AOJIKHBI COONIOIATECA CJIICAYIOIIHE YCIIOBHA:

YcnoBus B NOMEWIEHUH ANMIIAPAaTHOM (CEpBEPHOI):

- TeMIepaTypa OKpyXarowero Bozayxa, °C

- OTHOCHTEJIbHAS BIAKHOCTH BO31yXa,%

- atMoc(epHoe nasneHue, kl1a

- HaMpsbKeHUE NMUTanus, B

- 4aCTOTa MEPEMEHHOTr0 TOKa, 11y

20+5;

He Oonee 85;
ot 84 mo 107;
ot 215 mo 230,
50+0.4.

npu

JlonmyckaeTcs MpOBOAMTH MOBEPKY B pabOoyMX YCIOBHSAX 3JKCIUTyaTalHH

MPOMEKYTOUHBIX H3MEPHTENIBHBIX MpeoOpas3oBareneii U MOAyNeid BBOAA/BEIBOAA.

YcnoBus INOBEPKH KAaHAJ0OB KOMIUICKCOB Ha MCCTC OIKCIUTyaTalhuH HE OOJDKHBI

BBIXOAHUTH 3a IPCACIIbl pa601mx yCJIOBHﬁ, YKa3aHHLbIX B TEXHHUYECKOM JOKYMCHTALIHH

Ha KOMIIICKCHI H 3TAJIOHBEI.

4 TpeboBanus K CICUHANHCTAM, OCY LIECTBIAAIOMWHM [TOBEPKY

K npoBeneHHI0O mMOBEpPKH AOCMYCKAKOT JIHL,

HMCIOIHUX HEOOXOAHMYIO

KBaJTU(pHKALMIO, H3Y4YHBIIUX HacToAwyr MI1, pykoBoacTea no skcmiyatauud CHU u

CPEICTB IOBEPKH, a TAKOKE MPOILEANINX HHCTPYKTAaXK 110 OXpaHe TpyAa.

5 MeTposiornyeckse H TeXHHYeCKHEe TPefOBaHHS K CPeICTBAM NMOBEPKH

5.1 CpeacrBa 1NOBEpPKH, IPUMEHSAEMBIE [pH [POBEACHHU IOBEPKH,
NPUBEACHBI B TAONHLE 2.

Tabnuua 2 — MeTponornyeckie  TeXHHYECKUE TPeOOBaHUS K CPEACTBAM MOBEPKH

Onepauuu MeTponoruuecke U TEXHHYECKUE [lepeueHs
MOBEPKH, TpeGOBaHHUs K CPEACTBAM MOBEPKH, PEKOMEH Iy EMBIX
TpeOyrolue HeoOXOAUMBIE JUTS TPOBEACHUS CPEACTB MOBEPKU
NPUMEHEHUE MOBEPKH
CpeAcTB
IOBEPKH
n. 8.1 Konrpons | Cpeactsa usMepeHuii temmepatypsl | [Ipubopel
YCIOBHIA OKpy>Karwolleil  cpeApl:  AMANa3oH | KOMOUHHPOBAHHEIE
noBepku (npu | u3Meperuit ot -10 go 60 °C, | Testo 622

IMNOAr0TOBKE K

npeaesibl  JOMYyCKaeMOil  OCHOBHOM

per. Ne 53505-13




MoBepKe U abcoIFOTHOM MOTPEIIHOCTH
onpoOoBanuu | uamepenuii 0,4 °C.
cpeacTea Cpenctsa H3MEPEHHIA
H3MEPEHUIA) OTHOCHUTENBHOM BJIAYKHOCTH
OKpyXawlleid  cpeapl:  AHana3oH
usMmepeHuii ot 10 1o 95 %, npenensl
J0omycKaeMoit OCHOBHOI1
abCOJIFOTHOM MOrPELIHOCTH
u3MepeHuii 3 %.
CpencTtBa u3MepeHuii aTMoc(pepHOro
JABJICHUS. JUAMA30H M3MEPEHHUil OT
30 mo 120 kIla, npenensl
JIOMyCKaeMoit abconrOTHO
MOTPEIIHOCTH H3MEPEHHI
atmocepHoro napnenus +5 rlla.
CpenctBa HM3MepeHHil MOCTOAHHOTO | MyneTHMETpEl UG pPO-
SIIEKTPUYECKOTO HanpsokeHus: | Beie APPA-98I11
auana3oH usMepeHuii or 0,6 1o |per. Ne51214-12
1000 B.
n. 8.3 Onpobo- | DTanoHsl € IUHH LB cuwibl | Kanmubparoper  MHOTO-
BaHUE (IPU | MOCTOAHHOTO TOKa M CPEACTBA | QYHKIHOHAIBHBIE
MOJArOTOBKE K | H3MEPEHHIA, cooteeTcTBYROIUe | DPI 620,
MOBEPKE U TpeGOBaHUAM K 3TajloHaM He Huke | per. Ne 60401-15.
onpoboBanun |2 paspaga B coorBerctBuu ¢ ITIC,
CPEACTBA U3Me- | VTBEPKACHHON IIpuxazom
peHuit ) Poccranpgapra ot 01 oktabpa 2018
n. 10 Ompene- |r. Ne 2091 "OO6 yrBepxkaeHUH
JICHHE METPOJIO- | TOCYIApCTBEHHOM MOBEPOYHOM
THYECKUX Xa- | CXEMBI A1l CPEACTB U3MEPEHU CHIIBI
PAKTEPUCTUK | MOCTOSIHHOTO TOKa B AWANA30HE OT
cpeactea usme- | 1+10-16 no 100 A" .
peHui
CpenctBa U3MEPEHHUIT CUJIBI
MOCTOSHHOTO TOKAa B JAUMANa3OHE
H3MEPEHUIl CUJIBI MOCTOSHHOTO TOKA
oT 0 10 24 MA.
n. 8.3 Onpo0o- | OTaNOHBl €AMHULBI 3IEKTPUYEeCcKoro | MarasuHel
BaHHE (MpH CONPOTUBNEHUs  MOCTOAHHOTO M | compoTuBieHuss P4831
MOATOTOBKE K | MEPEMEHHOTO TOKAa W Cpeactma | per. Ne 6332-77.
MOBEPKE U H3MEPEHUIA, COOTBETCTBYFOLIHE
onpoOoBaHUN | TpeOOBAHUAM K 3TAJIOHAM HE HUXKeE 4

CpeACTBa U3Me-
DEHMHIT)

paspama B cooreerctBun ¢ ITIC,
YTBEPKACHHOM IIprkazom




n. 10 Onpene- | Poccranpmapra ot 30 nexabps 2019
neHue Merpono- |roga Ne 3456 "OO yTBEep:KOECHUH
THYECKHX Xa- | rocyJapCcTBEHHOM IIOBEPOYHOMH
PAKTEPUCTHK | CXeMBI sl CPEACTB  W3MEPEHUH
CPEACTBA U3Me- | BIEKTPHUYECKOTO COIPOTHBIIEHUS
peHuit IIOCTOSIHHOTO U IIEPEMEHHOI0 TOKA" .

CpeactBa U3MepeHUi
BNEKTPUYECKOTO COINPOTUBICHUS
MIOCTOSIHHOTO H NIEPEMEHHOTO TOKa B
AuanasoHe U3MEPEHUI
ANEKTPUYECKOTO COIPOTHUBJIEHUS

ot 0 1o 100000 Om.

[Ipumeuanue - Jlonyckaemca UHCRONL308AMb  NpU  NoGepke  opyeue
VINGEPICOCHHbIC U  UMMECMOBUHHbIE SMANOHBL  COUHUY GeNUYUH, CPeoCmed
UBMEPEHUTI  YMBEPIHCOEHHO20  Mund U NOGePEeHHble,  YOO8IeMEOpAuUue
MEMPOAOSUHECKUM MPEOOSAHUAM, YKAIAHHBIM 8 MaOnuye

5.2 JlonmyckaeTrcsa NMPUMEHEHHUE AHAJIOTUYHBIX CPEACTB MOBEPKU, 00eceyn-
BAIOLLMX OMPEACIIEHHE METPOJIOTMYECKUX XaPAKTEPUCTHK MOBEPAEMOTO KOMILIEKCA
(nepenauy € TMHULL BEJINYNH) C TpedyeMoii TOYHOCTBIO
1 MIPOCJIEKHUBAEMOCTD K TOCYJAPCTBEHHBIM MEPBUYHBIM 3TATIOHAM € JUHULL BENTMYHH.

53 CH, npuMmeHseMble TIpU TOBEPKE, OOJKHBI COOTBETCTBOBATH
TpeOOBaHUSM HOPMATHBHBIX [PABOBBIX JOKYMEHTOB Poccuiickoii denepaiyn

B o0nacTu oOecneyeHns €AUHCTBA U3MEPEHUH.

6 TpeGoBannusa 1o o0ecnevYeHHIO 0€30IIACHOCTH NIPOBEACH U MOBEPKH

6.1 Ilpy npoBeneHHMHM TMOBEPKH MAOJKHBL BBIIOJNHATECA TpPeOOBAHUA 110
0e30MacHOCTH, H3JIOKEHHBIE B SKCIUTYAaTAMOHHONW AOKYMEHTALMH HCIONb3YEMBIX
CPEOCTB TMOBEPKM M KAHAJIOB M3MEPUTENIBHBIX KOMIUIEKCA, a TakK K€ oOumx
TpeboBaHuil  anexTpobde3onacHocTH  («[IpaBuia TeXHUYECKOH  3KCIUTyaTaluH
ANEKTPOYCTaHOBOK nmotpeduteneity, I'OCT 12.2.007.0-75, T'OCT 12.1.019-2017).

6.2 ITlepcoHas, MpOBOAAIINIA TMOBEPKY, AO/DKEH MPOXOAUTH MHCTPYKTAXK IO
TeXHUKe O€30MacHOCTH Ha paboyeM MecTe W HMMETh TpyNNy MO TeXHUKe

HMEKTPOOE30MaCHOCTH HE HUXKE 2-0i.



7 DBHeWHHH 0CMOTP CPeACTBA H3MEPEHHH

7.1 Ilpu [NpPOBEACHHH BHEIIHET0O OCMOTpPa IMPOBEPUTH OTCYTCTBHE
MEXAHUYECKUX MMOBPEKACHUIA COCTABHBIX 4YacTeld KAHAJIOB KOMIUIEKCA, BHIAMMBIX
MOBPEKACHUN U30TALHH KAOETBHBIX IMHUA CBA3U.

7.2  HW3MEpUTCNBHBIE KAHAJIBI, BHELIHWA BHI KOMIIOHEHTOB, KOTOPBIX HE
COOTBETCTBYET TPEOOBAHUSAM, K MTOBEPKE HE AOIYCKAKOTCS.

7.3  YO0enureCcs, YTO HAANHCH H OOO3HAUYEHHS HAHECEHBI HA KOMIIOHEHTHI

KaHAJIOB YETKO M COOTBETCTBYIOT TPEOOBAHUAM AOKYMEHTALHH.

8 IloaroToBKa K moBepKe H ONPOoGOBaHHE CPEICTBA H3MEPEHHi

8.1 YcraHaBnuBaOT COOTBETCTBHE 11.3 U 1.6 HACTOAIIEH METOAUKH.

8.2 TToBepsieMblii KOMIUIEKC M 3TATIOHBI MOCJE BKITIOUEHUS B CETh MTPOrPEBAIOT
B TEUCHHE BPEMEHHU, YKA3aHHOrO B 3KCILTyaTallHOHHOH AOKYMEHTALHH.

8.3 OnpobopaHue KOMIUIEKCA MPOBOAAT B COOTBETCTBUH C PYKOBOACTBOM IO
JKCIUIyaTauu. JIOmycKaeTes: COBMENIATh ONPOOOBAHUE C MPOLEAYPO ONpEaeTECHNUs
MOrPELIHOCTH,

8.4 IIpoBepUTh HATUYHUE CICAYIOIUX TOKYMEHTOB!

- JCHCTBYIOIIUE CBHUICTENBCTBA O TMOBEPKE MOAKIIOYAEMBIX TEPBUYHBIX
H3MEPUTENIbHBIX MpeoOpa3oBareneii, BXOAAMNX B COCTAB U3MEPHTENbHBIX KaHAOB
KOMIUIeKca (IpH MPOBEACHHU MEPUOJUYECKON TIOBEpPKH) HIH YTBEPKACHHBIN
PYKOBOAMTENEM OPraHM3alMH MEPEUCHb KAHAIOB € VKA3aHHEM JOMYCKAEMBIX
MOrPEIIHOCTEH W THIOB MEPBUYHBIX MpeoOpa3oparcneid (MpU  MPOBEACHUH

e PBUYHOMN [TOBEPKH).

9 TloaTBep:kaeHHe HAGHTH(PHKAIHH T[POrPpaMMHOI0 ofecreveHHs
CpeaACTBA H3MEpPEHH

91 Hna onpeaeneHus UACHTUOUKAUMOHHBIX OAHHBIX [POrPAMMHOTO
o0eclieyeHHss KaHAIOB, BXOAAIMX B  COCTaB  KOMIUIEKCA, ONpPEdeNrT
HACHTH(QUKALMOHHBIE JaHHBIE €r0 METPOJIOTHYECKH 3HAYHMBIX IPOrpaMMHBIX
KOMITOHCHTOB:

JlaHHaS omepaiis COCTOUT H3 CIIEAYIONINX TAMNOB;



- NOpOBEpKa WIACHTU(PUKALMOHHBIX [AHHBIX [POrPAMMHOI0 oOecreueHus
MOJ1yJIEl BBOA-BBIBOJIA,

- TpOBEpKAa MACHTU(PMKALMOHHBIX JAHHBIX METPOJOTHYECKH 3HAYMMOTO
komroHeHta fScale mnpukiIagHOro MNPOrpaMMHOro O0OECHEeUEHHs] LEHTPAIBHOIO
KOHTPOJIIEPA.

9.1.1 IlpoBepka MACHTH(HHUKATMOHHBIX JAHHBIX MPOTPAMMHOTO O0OECTIeUEHHs
moaynei koutpoiepa MKLogic-500 nmpou3BoauTcss ¢ MOMOLIBIO MEPCOHATBHOIO
KoMmIbroTepa ¢ ycraHoBiieHHbIM [IO «IIporpamma mnpocmorpa moayiei [DIK
MKLogic-500». Jlns mpoBepku MACHTU(UKAIMOHHBIX AaHHbIX [1O HEoOxoammo
BBITOJIHATD CJICAYIOIIME ONEPaLUu:

- MOJKJIFOUUTH LIEHTPAILHBINA MPOLECCOpP, B CETH KOTOPOr0 HAXOAUTCS MOYJIb
AQHAJIOTOBOTO BBOJA-BBIBOAA, K KOMIIBIOTEPY HANMPAMYIO WA YEPE3 KOMMYTATOP.
3anycTuTh Ha nepcoHanbHOM Komnerotepe 10 «lIporpamma mpocmoTpa mMoaynei
TUIK MKLogic-500».

- B OTKPBIBIIEMCS OKHE HE0OX0aumo BbiOpath [P-aapec moakmoyaeMoro
KOHTpoOJUIepa U HaxaTh KHONKY «[loakmrountbes» (pucyHok 1). TlosBUTCS OKHO €

JAHHBIMU MOJYJIEH BBO/IA-BbIBOJIA (PUCYHOK 2).

& Nporpaviis npocsoTps mosyach MUK MKLogic-500 - o X

Pucynok 1 — Okno noaxmouenus [10 «IIporpamma npocMmoTpa moayJiei
TTJIK MKLogic-500»



{4 Mporpamma npocmoTpa mMoaynest MK MKLogic-500 == ] X

IPagpec NNK  192.168.2022 Homep nopra | 10123

Cnucox moayneit Mogzyns: Algx2

Algx1 Homep eepcun NO: 0.1.6.1
Uudposoit uaesuduratop MO CRC32 (hex): SFD652D3
AlB3 Cepuiinbiin Homep: 1800049
A WaenTudunkaumorHoe Haumenosanme N0: MKLogic500
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ObsoBuTe cnucok moayned 3axphite

Pucynok 2 — OkHO aaHHbIX MoayJniei BBoga/BeiBoja [10 «ITporpamma

npocmotpa moaysei [TJIK MKLogic-500»

- cyutath uUACHTU(UKAUMOHHBIE nAaHHbie [IO Moaynei BBOAA/BBIBOJA,
pacIoJIOKEHHbIE B OTMEYEHHON 00nacTh (PUCYHOK 2) M 3aHECTH B IPOTOKOJI
MIOBEPKH.

Ecnn uaeHTu(UKalMOHHOE HAMMEHOBAHWE, HOMEP Bepcud W 1LM(POBOIA
uaentudukarop [10, yka3aHHble B ONMCAHUU THUIA KOHTPOJUIEPOB U MOJTYYCHHBIC B
xone BeimoyiHeHus 1. 9.1.1, WAGHTHYHBL, TO JEJAOT BBIBOA O IMOATBEPIKACHUU

COOTBETCTBUS BCTPOEHHOTO [10.

9.1.2 TlpoBepka UACHTU(UKAIMOHHBIX JAHHBIX [MPOrPAMMHOIO OOECIICUEHHUS
moaynei kontpomiepa MKLogic200 A mpoBOAMTCS ¢ MOMOILBK MEPCOHATBHOTO
KommbroTepa ¢ yeranoriaeHHbIM [10 «Konduryparop MKLogic200». [11s mpoBepKu
uaeHTUGUKaUOHHbIX  JaHHblX 10 moayns  kowrtposmiepa MKLogic200 A
HEOOXOIMMO BBITOJIHUTH CIEAYHOIIUAE ONEPALIUN:

- noakmounth koHtposuiep MKLogic200 A k komnbioTepy. 3anyCcTuTh Ha

nepcoHanbHoM komnerotepe [10 «Kouduryparop MKLogic200»;



- MOCMOTPETh MACHTU(PUKAMOHHBIE AaHHble [1O myTemM OTKPBITUS BKJIAIKU
«Undopmarms». Ctpoka «Koa uzaenus» COACPKUT CEpUItHBIA HOMEP YCTPOMCTBA,
ctpoka «Bepcus I1O» conepkut Homep Bepeun (MaeHTH(UKaiMoHHbI HOMeEp) 10,
a crpoka «HMpentuduxarop I1O» - KOHTPOABHYXO CcymMMmy BcTpoeHHoro [1O

KOHTPOJIEPOB (PucyHOK 3).

loix
| Modbus TCP 10.155.26.121:502 ID=1 > MK201 g_] 9]
Wndiopariin | CHCTEMHBIE HACTDOMK | Al | AO‘ DI I oo | a O6maneuuen0|
pi of yerpolicrae ~C
n ,' Cravyc Naakmoueso
Kon yepenns [m(:m {5/n:2012200037) Kop owsbr l
Bepoua 10 Je.oao
Caiir !-\Nnu ft
PLC 8 analog inputs | 2 analog outputs / 16 ﬂ
Npoayxy digital inputs / 16 digital outputs / 4 counter
inputs / CAM / Ethernet / 3 R5-485 ports 24 =
Maaen [mr201 (Reva.00 BL2.6.4)
Moab3osaTensoxoe NO IMDOI
Wasrwrnhinkatop NO |4A715412
[1sas2s Tonxnaueso % 10. 155,26, 121 j X
16:3126 Tloaxnauaen Moz yns MICOL
= —

PucyHnok 3 — OkHO mpocMoTpa UACHTH(UKALMOHHBIX JaHHBIX
Eciu cepuitHblii HOMEP, HOMEP BEPCHM M KOHTPOJIbHAS CyMMa, YKa3aHHBIE B
OMMCAHWM THUMA KOHTPOJUIEPOB M TMOJYYEHHBIE B XOJC BBIMOJHEHMS 1. 9.1.2

HIACHTUYHBI, TO ACIAKOT BBIBOJA O MOATBCPXKACHUN COOTBETCTBUA BCTPOCHHOTO I10.

9.1.3 TlpoBepka MACHTU(PUKALMOHHBIX JAHHBIX METPOJIOTMYECKH 3HAYUMOIO
KommoHeHTa fScale npuUKIagHOTO TPOrPaMMHOTO OOECTEYEHUs LIEHTPAIbHOTO
KOHTpOJLIEPA.

W aenTuprkauqoHHbIA HOMEP METPOJOTHYECKU 3HAYUMOro komnonenTa fScale
MPUKIAIHOTO MPOrPAMMHOTO OOECTEUEHHWs] HAXOOUTCS B MaMSATH LEHTPATBHOTO
KOHTPOJUIEPA U MPEICTABJICH B BUJIE JABYX PETUCTPOB:

— MIAJIINA PETUCTP — MUHOPHAs BEPCHSL;

10



— CTaplUMid PErucTp — Ma>kopHasi BEpCUsl.

KoHTponbHas cymMma METpPOJOTMYECKH 3HAYMMOro kommnoHeHnTta fScale
MPUKJIAAHOTO TPOrPAMMHOr0 00ECIEUEHUsI HAXOAUTCS B OTACIIBHOM PETUCTPE.

Jlns onpeneneHus UACHTU(PUKALUOHHBIX JAHHBIX METPOJIOTHYECKU 3HAYUMOTrO
KommoHeHTa fScale mpukiIaHOro MpoOrpaMMHOI0 00€CTIEYeHHS] HEOOXOAMMO:

- TOAKJIKOYUTH aBTOMATU3UPOBAHHOE padouee mecTo (APM) HEMOCPEACTBEHHO
K KOHTPOJUIEPY WK Yepe3 kommyTtarop nocpenactsom cetu Ethernet;

- 3amyctuTh Ha [IK mporpammy ansi mpocMOTpa perucTpoB 0ONACTH MaMSTH
MODBUS (nanpumep «ModScan32y» unu mo0yro apyryro). anee mwis mpocMoTpa
peructpoB Oyaer onucana nmporpamma «ModScan32y;

- ykazatb B noyie «Address» aapec «65533». B none «Lenght» konuuectso
NPOCMATPUBAECMBIX PETUCTPOB — 3. BpiOpark B BeimagarmeM cnucke « MODBUS
Point Type» 3nauenue «03: HOLDING REGISTER». B octanbHbIX MOJISIX OCTABUTh
3HauyeHuss 1nMo ymonyaHuto. B BepxHem MeHio «Connectiony BbeIOpaTh MOAMEHIO

«Connect» (Pucynok 4);

B \ModScan32 - [ModSca?] - : — O p 4
e File [Connection] Setup View Window Help
D|=|d| & R&E& 82

]

Device Id: II'
Address: -m - Number of Polls: 0
MODBUS Point Type Valid Slave Responses: 0
Length: 3 03: HOLDING REGISTER [ Reset Ctrs |

** Device NOT CONNECTED! *#*
1465533: < o>
465534: < 0>
|465535: < 0>

For Help, press F1 ‘Pé]l;A99187 \>Resp579;918¥ ‘ y

Pucynok 4 — OkHO niporpammsl Ui MPOCMOTPA PETUCTPOB NaMSITH
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- B OTKPBIBIIEMCSI OKHE HACTPOEK COEAMHEHUs ¢ KOHTposuiepoMm «Connection
Details» obnactu «Connection Using» BeiOpath 3naueHune «Remote TCP/IP Server».
B none «IP Address» BBecTM HEOOXOAMMBIN ip-aApec M MOPT KOHTpOJUiepa, K
KoTopoMy noaxiroyeH APM. B oCTaibHbIX [0JX OCTABUTh 3HAYEHUS 110

ymondanuro. Jlanee Haxxare KHONKY «OK» (PucyHok 5);

Connection Details x

Connect Using:
Remote TCP/P Server |

IP Address: I'I 0.155.23.231

Service Port: |m2

Pucynok 5 — OKHO HAaCTPOEK COCIMHEHUS C KOHTPOJIIIEPOM

- npousoiaer coeauHenue nporpammbl «ModScan32y» ¢ KOHTpoILIEpPOM
U B aapecax «65533» u «65534» 0TOOpa3UTCS BEPCUS METPOJIOTUYECKH 3HAYMMOTO
I1O, a B agpece «65535» - koHTpoabHas cymma (Ecnu mpumeHsieTcss mporpamma ¢
HavajioM ajapecaunu ¢ 0, To aapeca Oyayt cmeweHsl Ha muHyc 1), dopmar

npexacrapienus nanubix DEC (PucyHok 6).
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B= ModScan32 - [ModScal] - (] X
= File Connection Setup View Window Help - &8 %

D@ =& T & S 2|82

BE = BB @&

Device Id: | 1
Address: m i Number of Polls: 6402
- MODBUS Point Type Valid Slave Responses: 6402

Length: |3 | |03: HOLDING REGISTER  ~| Reset Cirs |

{ MnedTHHKAIHOHHBIH HOMEp
| Konrponbnas cymma (CRC16) ‘

For Help, press F1 |Polls: 6402 IResps: 6402 )

Pucynok 6 — OkHO 0TOOpaXkeHus: UICHTU(PUKALMOHHOTO HOMEpa

Y KOHTPOJIBHON CYMMBI

WUnentudukaunonHble JaHHBIE METPOJIOTMYECKM 3HAYMMOr0 KOMIIOHEHTA
fScale, momydeHHbIE TpPU TMEPHOAMYECKON TMOBEPKE MODKHBI COOTBETCTOBATH,

JIaHHBIM, OIPEIEJIEHHBIM IIPH IIEPBHYHOI MOBEPKE.
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10. OmnpeneseHue  METPOIOTHYECKHX  XAPAKTePHCTHK  CPeACTBA
H3MepeHHH

10.1 OnpeneneHue NOrpeUIHOCTH KaHAJIa HM3MEPEHHS CWIBI I[MOCTOAHHOIO
3NEKTPUYECKOTO TOKA

10.1.1 TToAKIFOYMTE 3TAJIOH K MNOBEPAEMOMY M3MEpHUTENBHOMY KaHany. [Ipu
O AKTFOYEHHH HEOOXOANMO PYKOBOACTBOBATHCS JKCILTYaTalMOHHOMH
JOKyMEHTALMEN Ha ITAJIOH.

10.1.2 TlocnenoBarenbHO MOAATH OT HTATOHA HA BXOJ KaHANA MATh 3HAYEHUIA
BXOAHOro Toka (I1), pacnipeaenennsix mo auanasony (5 %, 25 %, 50 %, 75 %, 95 %).

10.1.3 JIns xasknoro 3Ha4eHus li mpou3sBECTH OTCHET PE3yJIbTATOB U3MEPEHHS
B MOBEPAEMOM KaHajle MO MokazaHusaM Ha gucruiee APM. B ciydae oroOpaxkenus Ii
Ha APM B BHAE U3MepAeMOil PU3NUECKOIH BEJIMUMHBI B HHXKCHEPHBIX €AHMHULIAX, 3a-
¢ukcupoBars ee 3HaueHue. B cnydae orobpaskenus i Ha qucinee APM B Buae und-
POBOTO KOAA (ABOMYHOTO, AECATUYHOTO, WECTHAALATEPUYHOTO), IEPECUNTATh KO B
3Ha4YeHUs PU3HYECKOH BENHYHHEI 10 dopmyde (1).

10.2 Onpeaenenye MOrpelIHOCTH KaHana IMpeoOpa3oBaHUs INMEKTPHYECKOIO
COIPOTHUBIICHUS B TEMIIEPATYPY.

10.2.1 TloAKIIOYHUTE 3TANOH K MOBEPIEMOMY H3MEPHUTENBHOMY KaHamy. Ilpn
[OAKTKOYEHHH HEOOXOAUMO PYKOBOJCTBOBATHCS JKCILTyaTalMOHHOMH
JOKyMEHTaLHEH Ha TANOHEIL.

YCTaHOBUTE HA JITAJNIOHE MOCIEAOBATENBHO MATH 3HAYEHHUH COMPOTHUBIICHHUS
(R1), coorBeTcTBYIOIIEE 3HA4YCHHK) TeMmmepatypel (B coorBerctBUH ¢ HCX),
pacnpeaeneHHbix Mo AWAna3oHy U3MEPEHHs TEMIIEPaTypsl H3MEPUTENBHOIO KaHala
(5 %, 25 %, 50 %, 75 %, 95 %).

10.2.2 Jlnsg Kaxaoro yCTAaHOBIEHHOrO 3HaudeHHs Ri mNpou3BecTH OTcUeT
pE3yNnbTaTOB W3MEPEHUs (U3NYECKOl BENMYUHBI B MOBEPAEMOM KAHAIE MO
nokazanusM Ha aucrmee APM. B cnyuae oroOpazkenus Ri Ha aucriee APM B Buge
U3MEpAEMOi (PU3HUECKOI BENMHMYHUHBI B HHXKEHEPHBIX €AHHULAX, 3a(HUKCHPOBATh €€
3HaueHue. B cnyyae oroOpakenus Ri Ha APM B Buae uudpoBoro koga (ABOUYHOTO,

JECATUYHOrO, IIECTHAAUATEPUYHOr0), MEPECUUTaTh KOoA B 3HA4YeHHs (HU3NYECKOId
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BeJIMYMHEL 1O ¢opmyne (1) ©  paccuuTare aOCOMIOTHYIO  MOIPELIHOCTD
H3MEPUTENILHOTO KaHanma 0e3 ydeTa MOJKIYAaEMOro MepBUYHOTO nmpeodpasoparens
no gopmyiie (6).

10.3 Onpenenenne MOrPEUIHOCTH KaHaJia L (po-aHAIoroBoro
npeobpa3oBaHusi B CHTHAIBI CHIBI MOCTOSAHHOTO IEKTPHYECKOTO TOKA B JAHAMA30HE
ot 4 10 20 MA.

10.3.1 INoakmrounTh 3TAJIOH B peKHuMe H3MEPEHHS TOKa
K MOBEpPAEMOMY HU3MEpPUTEIBHOMY KaHamy. IIpH MOAKMIOYEHHH HEOOX0OUMO
PYKOBOJCTBOBAThCS IKCIUTYATALMOHHOH NOKYMEHTAUMEH HA ITANOH.

10.3.2 INocnenosarenbHO 3aAath ¢ auciiess APM He MeHee MATH 3HAYEHUIA
YIOPaBAsSEMOTO MmapaMeTpa (MHKEHEPHOTO 3HAUCHHMs), pPaCHpENeNICHHBIX MO
auanazoHy ynpasieHus (5%, 25%, 50%, 75%, 95%).

10.3.3 s KaKooro 3aJaHHOTO 3HAUCHUS MapaMeTpa BHIMOJIHHTH U3MEPEHUE
CHJIBI TMOCTOSHHOIO TOKAa € [MOMOIIBIO 3TAJOHAa M PacCYUTATh MPHUBEACHHYIO

MOrPEUIHOCTh H3MEPUTENBHOTO KaHana no gopmye (8).

11. IloaTBep:KACHHE COOTBETCTBHA cpeacTBa H3MEpPEeHHH
METPOJIOTHYECKHM TPEeOOBAHHAM

11.1 /Ina onpeneneHust MOTPEIIHOCTH KAHAIA U3MEPEHUS! CHIBI MIOCTOSIHHOTO
TOKa MPOU3BECTH pacyer.

B cmyuae oroOpaxeHus Ii Ha macrmee APM B Bupe uugpoBoro koaa
(IBOMYHOrO, AECATHYHOIO, WIECTHAAUATEPHYHOIO), MEPECUUTATh KO B 3HAYCHHSA
(pU3HYECKOI BENTUYHHEL

e =A + (Amax — Amin )' (xn'm — xm'n ) , (1 )
X —X

max min

rae A,;, — UI3MEPEHHOE 3HAYCHHE (PU3UYECKOM BEJIMYUHBI, COOTBETCTBYIOIICE
3aIaHHOMY (TEKYILEMY ) 3HAYEHUIO BXOIHOI'0 TOKA,

Amax — MAKCHMAITBHOE 3HAUEHUE M3MEPAEMOIl B TAHHOM KaHane (pu3N4ecKoi
BEJIMYUHBI { BBIXOJHOTO TOKA),

Apin — MUHUMAJIBHOE 3HAYEHHE U3MEPseMOd B JaHHOM KaHaje (PU3MUECKOH

BEJIMYMHBI { BBIXOAHOTO TOKA),
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Xy — 3HAYEHHE BBIXOJHOTO KOAA, COOTBETCTBYIOIIEE 3aJaHHOMY (TEKYILEMY )
3HAYCHHIO BXOJHOTO TOKA,

Xmn - MHHHMAJIBHOE 3HAYEHHE KOAA, COOTBETCTBYIOIIECE MHHHUMAIBHOMY
3HAYEHHIO TOKA B JUAMA30HE,

Xmax - MAKCHMAJIbHOE 3HAYEHHE KOAA, COOTBETCTBYIOIICC MAKCHMAIBHOMY
3HAYECHHIO TOKA B JHAMA30HE.

PaccuuTaTh NOrpelIHOCTH H3MepeHu o gopmynam (2) wnu (3):

A_—A.,
—| LT 11000, 2
| Bt | o @

rae y[ — NPUBEACHHAS K AHANA30HY H3MEPEHHI MOTPEIIHOCTh H3MEPHTENBHOTO
KaHaja €3 yueTa NoAKIIYaeMOro NeEPBUYHOIO mpeodpasoBarens,
A,,s — 3aJaHHOE 3HAYECHHE (PH3MYECKON BENHYMHBI, COOTBETCTBYIOLIEE 3a7aH-

HOMY (TEKYIIEMY ) 3HAYCHHIO TOKA;

A —A
A = T 3M o |, X , 3
I [Am‘( - Aniu ] : ( )

rae A; —abCONMOTHAsA MOTPEUIHOCTh HM3MEPHUTENBHOrO KaHana 0e3 y4eTa moa-
KJII0YaeMOro e pBUYHOIO MpeodpazoBaTend,

XN — AMANa3oH U3MEpeHnii GU3NYECKON BETMYMHBI /1S JAHHOTO KaHAaNa,

[Ipenensl nonyckaeMoil MPUBEACHHON MOTPEIIHOCTH H3MEPUTENBHOTO KaHaa

C YYETOM MOAKIIOYAEMOro MEPBHYHOTO MPeoOpa3oBaren ONpeaeaioT no gopMyne:

Y = LI + (1) S 4)

rae Yo — npeaensl MpUBSACHHONW MOTPeIIHOCTH MOAKII0YaeMOro MEPBHYHOTO
H3MEPHTENBHOIO MpeoOpa3oBaTelid, BXOAALIEr0 B COCTAB JAHHOIO U3MEPUTENBHOIO
KaHaia, %.

[Tpeaensl gomyckaeMoii aGCONOTHON MOrpelliHOCTH H3MEPUTENBHOTO KaHasa ¢

YYETOM MO AKII0YaeMOro MEPBUYHOrO Mpeodpa3zoBaTens OMpeaensior no GopMyie:

Amc=i1’l\j(AI)2+(AO)2 » (5)

rac Ay — npeaens! abCOMIOTHON MOrPEIIHOCTH MOAK/IIOYAEMOro MEPBHYHOIO

H3MEPHUTENBHOTO npeo6pa3013aTeJIﬂ, BXO4IIECro B COCTaB JAHHOI0 U3MCPHTCIIBHOIO
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KaHaja.

Pe3ynbrarel n3MepeHuii 1 pacueTor cBectd B Tadauny Al Ilpunoxkenne A.

11.1.1 Pesynerarel NMOBEPKH CUYUTAKOTCA MOJOKHTEIBHBIMU, €CIM MPEACIIBI
JOMYCKAeMOH MOTPEIIHOCTH COOTBETCTBYIOIIErO U3MEPHUTENBHOINO KaHalda ¢ YYETOM
MOAKIIOYAEMOro MEPBHYHOrO mpeodpa3oBaTens HaxOOATCS B Mpelenax 3HA4YCHHIA,
YKA3aHHBIX B OMHCAHUM THIIA.

112 Jna  onpeaeneHHs  MOTPEIIHOCTH  KaHana  npeoOpa3oBaHMs
IEKTPUYECKOrO COMPOTHUBRIIEHUA B TEMIIEPATYPY MPOU3BECTH pacyer.

Ag =T = Tias (6)

rae T, — U3BMEPEHHOE 3HAYEHUE TEMIIEPATYPEL, COOTBETCTBYIOIEE 3aJaHHOMY
(TEKyIIEMY ) 3HAYEHUEO CONMPOTURIEHUS, °C;

T,s0 — 340AHHOE 3HAYCHUE TEMMEPATYPBI, COOTBETCTRYIOIEE 3aJAHHOMY

(TexymeMy) 3HAYEHHIO COMpPOTHBIEHHS, °C

Ilpenenel aonmyckaeMoi aOCOMKTHOH MOrPEIIHOCTH M3MEPHUTENBHOIO KaHala

C YUETOM MOJKII0YAEMOTr0 MEPBUYHOIO Mpeodpa3opareis OnpeaAesaioT no GopMyJie:

Ag =211 (AR)2+(AD)29 (7)
rae Ay — npeaesisl A0nycKaeMoii abCOMOTHON MOrpeNIHOCTH MOAKII0YaeMOro
TEPMONpeodpazoBaTes.

PesynbTarel u3MepeHuii u pacueToB cBecTd B Tabimiy Al Ilpunokenue A.

11.2.1 Pe3ynbrartel MOBEPKU CUHUTAKOTCA MOJOKHUTCIBHBIMU, €CIH MPEACIIBI
JOMYCKAaeMOH MOTPEIIHOCTH COOTBETCTBYIOIIErO U3MEPHUTEIBHOINO KaHalda ¢ YYETOM
MOJKIFOYAEMOr0 MEPBUYHOrO mpeodpazoBaTens HaXOAATCd B Ipejenax 3HAYEHMId,
YKA3aHHBIX B OMUCAHUH THMA.

113 [lna omnpeneneHuss MNOrPENIHOCTH  KaHajia  LU(PO-aHATIOTOBOTO
npeodpa3oBaHusl B CUTHAJBI CHIIBI MIOCTOSIHHOTO TOKa B auanasoHe or 4 1o 20 MA
MPOU3BECTH PACYET.

I, —1
v =T 100% (8)

BDX .
max min

TA€ Yieux — MPUBEACHHAS MOTPEUIHOCTE H3MEPUTEINBHOIO KaHasa, %o,

13 — MIBMEPEHHOE 3HAYECHUE BHIXOAHOIO TOKA, MA
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1,05, — 3a1aHHOE 3HAYEHHUE BBIXOAHOTO TOKA, MA
[ax — MAKCHMAJIBHOE 3HAUEHHE BBIXOOHOTO TOKa (20 MA);,
Lnin — MHUHHMAJIBHOE 3HAUEHHE BRIXOAHOTO TOKA (4 MA).
PesynbTarel U3MEPEHHI H pacyeToB CBECTH B Ta0uuly A2 TIpunoxeHue A.
11.3.1 Pe3ynbrarthl MOBEPKH CUHTAKTCA MOJIOKHMTEIBHBIMU, €CIH MPEACIbl
JOMYCKAeMOIl MOTPEUIHOCTH HW3MEPUTENBHONO KAaHAIA HAXOJATCA B Mpeaenax

3HAYCHHH, YKa3aHHBbIX B OMUCAHHUH THIIA.

12. Odopmienne pe3y/ibTaTOB NOBEPKH

12.1 KoMIUIEKC cUHTaeTCd MPOUIEAIIUM T[OBEPKY C MOJOKHTEIBHBIM
pe3yJbTaToOM, €CJIH MOTPEUIHOCTH HE BBIXOJAT 34 YCTAHOBJICHHBIE IS HHX MPEAEIbL.
PesynbraTel MOBEPKH 3aHOCAT B MHPOTOKON. dopMa MpPOTOKOIAa MpHUBEACHA
B MPIWIOKECHUH A.

12.2 Pesynbrarel moBepkd OQOPMIAKOTCS B COOTBETCTBHH € MOPSAKOM,
YTBEP/KACHHBIM  3aKOHOJATENBCTBOM — Poccmiickoit  denpepaumun B oOnactu
obecneueHNs ¢AMHCTBA H3MEPEeHHil. CBEACHUA O pe3yibTaTax MOBEPKH MEPENAKTCA
B e aepanbHblii HHOOPMAHOHHBIH (POH O 0OECIICYEHUIO €AMHCTBA H3MEPEHHIA.

12.3 Tlo 3asBneHUKO JHua, npeacrasuBmiero CH Ha moBepKy, OpU MOJIOXKH-
TEJIbHBIX PE3YJIbTaTax MOBEPKH BBIAACTCS CBUAETEIBCTBO O MOBEPKE, MPU OTpULA-

TECJIbHBIX PE3YJIbTaTax MOBEPKH — H3BCHICHUE O HCMMPHIOAHOCTH K MPHMEHCHH IO,

18



ITpunoxenne A
(PEKOMEHAYEMOE)

dopMa IMPOTOKOJIa IOBEPKHU

Tabnmia Al
. TTorpemHoOCTH Tpenenst
3uaveHna GH3HMECKOi P Tpeaem ped ITpenensr
H3MEPHTEJIBHOT MOTPELHOCTH .
BEJTHYHHBI MOTPCIIHOCTH JOIMYCKACMOH L
IMposeps 0 kaHam 6e3 H3MEPHTEIBHOTO =
KOHTPOJIHPYEMOTO NOJKIIOYAEMOTO MOTPEIHOCTH =
eMas yuera KAHAJIA C Y4ETOM g
Kanan napaMerpa MCPBHYHOTO H3IMEPHTEJIBHOTO
TOYKA, MNOJKTIIOYACMOTI 0 MOJKIIIOYAEMOTI 0
o " H3MEPHTEJILHOTO KaHaja.
Yo nmanm. IMEPEH MEePBHYHOTO MCPBHYHOTO
3azanHOe npeoGpazoBarend, VCTAHOBICHHBIE |9
AHAYCHHE HOC mpeodpasoBaren A npeodpasoBaren, HI
SHAMCHHC LYLALAR Yol Y Av
1 2 3 4 5 6 7 8 9
5
25
50
75
95
Tabmmia A2
IMpeae st
IMpuseocHuas pex N
Iposepseman | 3amaHHOE 3HAYEHHE H3mepenHoe K AHATIA0HY IOMyCKACMOH JaKToue-
Kanan TOYKA, BBIXOJHOTO TOKA. | 3HAUCHHE BBIXOTHOTO MOTPEIIHOCTH :
o NOTPCIIHOCTD HHE
Yo nmarm. L. MA TOKA, 1,,,,, . MA . H3MEPHTETIBHOTO
VK Yo % KaHana . %
1 2 3 4 5 6 7
3
25
50
75
95
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