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BBEAEHUE

HacTroawmi nacnopTt pacnpocTpaHsaeTcs Ha pacXxo40Mep-CHETUNK DNEKTPO-
MarHuTHbIn PCM-05.03CM (panee — pacxoaomep) v npeaHa3sHa4veH ans o3Ha-
KOMJIEHUS C er0 YCTPOMCTBOM, KOHCTPYKUWEN, MPUHLUWMNOM AENCTBUS, NpaBu-
NlaMu akcnayaTaumMm n NopsaKOM BbIMOTHEHMSA MOHTaXHbIX paboT.

Mepen HayanoM MOHTaXHbIX paboT mM akcnayaTauvein npmbopa BHMMa-
Te/IbHO 03HAKOMbTECb C HaCTOSILLMM NacnopToM.

MoHTax n nogrotoeka K pabote pacxogoMepa AO/KHbI MPOU3BOANTLCS B
CTPOroM COOTBETCTBUM C pasfesioM nacrnopta «MoOHTax u nNoAroTtoBka K pa-
6oTe»

B paspene nacnopta "YYET PABOTbI" Ao/mkHbI NpON3BOAUTLCS OTMETKM 06
obs3aTenbHOM NEPBUYHON U NEPUOAMNYECKON roCnoBepKax, AaTax BBoAa pac-
Xo4oMepa B 3KCMyaTauuto, CHATMS pacxogoMepa Ha MOBepKy (PEMOHT) wm
BBOAA B 3KCMJyaTauuio nocne rnosepku (peMoHTa). OTMETKM NMpOU3BOASTCS
opraHusauuen, BbIMoHABLUEN YCTaHOBKY (NOBEpPKY, peMOoHT). OTCyTCTBME OT-
MeTKWM AaT BBOAA B 3KCrJlyaTauuio, CHATUS Ha NoBepKy (PEMOHT) n BBOAA B
3KCnayaTaumio nocne noBepkn (pPeMOHTa) CUMTaeTCs HapylleHWeM npasBui
aKkcnayataumnm!

MpeanpusaTne-n3rotToBMTENb OCTaBnseT 3a coboli NpaBo BHOCUTb B KOH-
CTPYKLUMIO N CXeMY pacxoaoMepa N3MeHEeHUS HEMPUHLMNNANbLHOIo Xapakrepa
6e3 oTpaxkeHus B nacrnopre.

B nacnopTte NpuHATHI cneayowme CoKpaleHns:

MBB — n3mepuTenbHO-BbIYNCUTENbHbIN 610K;

MNP - nepBMYHbLIN Npeobpa3oBaTenb pacxoaa;

[y — amameTp yCcnoBHOro rnpoxoAaa;

TC - TepmonpeobpasoBaTefib CONPOTUBIIEHUS;

3AC - snekTpoABMXYLLas cuna;

MK - IBM coBMeCTMMbIlA NepCcoHanbHbIN KOMMbIOTEP.

3anpewaeTca:

- Ha Bcex 3Tanax paboTbl C pacXxo4OMepOM KacaTbCs pyKaMu 3/1eKTpo-
AO0B, HaxXoAsLWKMXcsl BO BHYTpeHHeM kaHane MIP;

- NpoBeAeHMEe 3NEeKTPOCBapOYHbIX paboT mpu BKAKYEHHOM MUTAHWUMU
pacxoaomepa;

- Mpou3BOAUTbL CBApKy Ha Tpybe u dnaHuax MIP;

- MpoTeKkaHue CBapO4yHOro ToKa yepes Kopnyc npubopa;

- yCTaHOBKa W 3KCn/yaTauus pacxogoMepa B B3pPbIBOOMNACHbIX 30Hax
BCEX K/1accoB.
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BHUMAHME!

Mpu NnpoBeaeHUM cBapo4HbIX paboT pacxoaoMep A0MXKeH 6biTb
3alUMLLEH OT MonajaHus UCKP U OKaluHbI.

Becb 06b€M Tpybonposoaa MNP gomkeH 6biTb 3anonHeH nsMepse-
MO >KMAKOCTbIO.

PacxoaomMepbl-cyeTunkn snektpoMmarHutHole PCM-05 3aperncrpuvpoBaHbl B
FocynapcTBeHHOM peecTpe cpeacTB m3aMepeHuit Pecnybnukm Benapycb nog
N2 P 03 07 10900 24, l'ocynapCTBEHHOM peecTpe CpeacTB uaMepeHuin Poc-
cuiickon ®epepaunm nog N2 19714-24 n nMetoT COOTBETCTBYHOLLME CEpPTUDU-
KaTbl 06 yTBEPXAEHUN TUMA CPEACTB U3MEPEHUN.

1 HASBHAYEHUE

PacxoaoMep npefHasHayeH Ana uaMepeHus 06beMHOro pacxoaa U obbema
3N1EeKTPONPOBOAHbIX XUAKOCTEN, MUTbEBON BOAbI, XUAKUX NMULLEBbLIX NPOAYK-
ToB (panee XMAKOCTEN); MAacCOBOro pacxoda M MacChbl BOAbl; KOHTPOSSA pac-
X04a XMAKOCTEM B CUCTEMAX aBTOMaTMYeCKOro peryanpoBaHus 06bekToB
MPOMBbILSIEHHOTO HAa3HaYeHus.

PacxoaoMep MOXeT UCMOJ1b30BaTbCs B COCTaBe TEMIOCYETYMKOB AT KOM-
Mepyeckoro y4yéTta Konm4yecTBa TemnsoTbl M TensioHocuTensl, noTpebnsemon
XUNbIMN N 06I.L|,eCTBeHHbIMI/I 30aHNAMU, NPOMbIWTIEHHBIMU NPeaANnPUATUAMMUN.

Pacxopomep PCM-05.03CM ocyliecTsiseT aBToMaTUHECKOE U3MEpPEHMUe:

- cpeaHero 06bEMHOro pacxoaa, [M3/u];

- cpepHero mMaccoBoro pacxoza, [1/4];

- TeMnepaTypbl notoka, [°C]};

- BpeMeHu HapaboTku c anckpetHocTtbio 0,1,[4];

- KaseHpapHoOro BpeMeHW C MHAWKAUMEN YacoB, MUHYT, CEKYHA, Yncna,
Mecsiua M roaa;

- CyMMapHoro ob6béMa XWAKOCTU MpoTeKwero 3a BpeMs HapaboTku B
NpsMOM 1 peBEpPCMBHOM HanpasneHuun, [M3];

- CYMMapHOM Macchbl XUAKOCTU MpoTeKLlien 3a BpeMs HapaboTkn B Nps-
MOM M peBEpPCUMBHOM HanpassieHuu, [T].

Mpeo6pasoBaHue:

- cpepHero 06bEMHOIO UM MAcCOBOrO pacxoda Maun TeMnepaTypbl XnUa-
KOCTU B YHUMUUMPOBAHHbIM CUrHAN NOCTOSSHHOro Toka 4-20 MA, npwu
YCTAHOBJ/IEHHOM MOAyJie TOKOBOIro BbIX0Ad;

- cpepHero o6bEMHOIr0 MM MaccoBOro pacxoAa B YaCTOTHbIM CUrHan;

- npoTekwero obbeMa B MMMNYNbCHbIN CUrHan;

- obecneumBaert nepepavy OaHHbIX no nocnefosaTtesibHbIM

1 no cornacoBaHuio ¢ noTpebutenem, gonyckKaeTcs sKcrnayaTaums pacxogomepos 6e3

MCMNOJIb30BaHMs COOTBETCTBYIOLMX M3MEPUTENbHbIX Npeobpa3soBaTtesneli, B 3TOM Cly-
yae TeMrepaTypa MoOXeT 6bITb YCTaHOB/IEHA NPOrpaMMHO.
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nHTepdericam RS-232C, RS-485 npu yCTaHOBNEHHOW nnaTe WHTep-
tencos RS-232/RS-485.

Pacxonomep PCM-05.03CM coxpaHsieT B 3HEProHe3aBMCUMON NaMATU:

- BpeMs HapaboTku;

- 06bEM M Maccy Boabl 3a BpeMs HapaboTku;

- yCTaHOBOYHble napameTpsbl: [y, MakCMManbHbIi U MUHUMANbHBIN U3-
MepsieMble pacxoabl, TN TC N XxapaKTepUCTUKM BbIXOAHbIX CUTHAs0B U

ap.
FnybuHa apxmBa permcTtpupyeMbix NapaMeTpoB:
- Y4acoBbIX AaHHbIX — 1600 (66 cyTOK);
- CYTOYHbIX AaHHbIX — 800 (26 mecaueB);
- MecsiyHbix 3anucen — 60 (5 ner);
- apxuB cobbiTuin — 2500 3anucen.
Pacxopnomep coxpaHseT nHhbopMaunto B SHEProHe3aBMCMMOM NaMsaTU Mpwu

OTK/IIOYEHUU NUTAHUA B TeuyeHne He MeHee 10 net npu cobnoaeHmnn npasun
XpaHeHnda n TpaHCNoOpTUPOBaAHUA.

PaccTaHoBKa 3angaTbiX 1 YACNO0 pas3psaaos, HAnUMpyemblx Ha XKKW npu ns-
MepeHnn 06beMHOro pacxoga, o6bemMa U MacCbl TENIOHOCUTENSA NPUBEAEHDI B
Tabnuue 1.1. TemnepaTypa TenaOHOCUTENS W3MEPSETCS C Pa3psfHOCTbIO
XXX.XX.

Tabnuua 1.1
Ay [MM] G [m3/4] V [M3]; M [T1]
15 X, XXXX XXXXXXX. XXX
25, 32,40, 50 XX. XXX XXXXXXX XX
80, 100, 150 XXX. XX XXXXXXX. X
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2 TEXHWYECKUE O AHHbIE

2.1 TexHM4YeCKMe XapakTepucTuKn

2.1.1 PacxonoMep OCyLLecTBAsSeT u3MepeHune cpegHero o6bLeMHoro pac-
xoaa G B M3/uy B ananasoHe oT 0,5 A0 100% oT Hambonbwero pacxoaa Gmax,
npuseaeHHoro B Tabnuue 2.1 ang kaxgoro Ay MMP.

Tabnuua 2.1
Ay Mnrpe, [lnana3oH pacxonos
MM
Gmin, M3/‘-| Gmax, M3/‘-I
15 0,0315 6,3
25 0,08 16,0
32 0,125 25,0
40 0,2 40,0
50 0,315 63,0
80 0,8 160,0
100 1,25 250,0
150 3,15 630,0
MNpuMeyaHme: nog HambobWMM 1 HaUMeHbLUM pacxoaaMm (Gmax U Gmin COOTBETCTBEHHO) MOHM-
MaeTcs MaKCMManbHOE U MUHUMASIbHOE 3HAaYeHUs PacxodoB, MPU KOTOPbIX pacxoaoMepbl obec-
neymnBaroT CBOM METPOJZIOrM4YeCKMe XapakKTepPUCTUKU MNMpKU HenpepblBHOVl pa60Te.

2.1.2 MNoTtpebutenb MoOXeT yCTaHaBNMBaTb 3HaYeHME MUHUMasnbHoro GV
n MakcumanbHoro G nopora namMepeHus o6beMHoOro pacxoga, B npegenax ot
0,25 80 10% Gmax — 818 G¥ 1 o1 60 A0 125% Gmax — 4na GT, npu Bbixoae
3a npegensl KOTopbiX pacxogomep dopmmpyeT coobueHne o6 owmnbke (cM. .
9.2).

2.1.3 MNpu Hannumm TC pacxoaoMep oCyLWecTBAsSEeT n3MepeHue tTemnepa-
Typbl XuakocTtu t B rpagycax Llenbcmsa. lnana3oH naMepeHus temnepaTypbl —
oT 3 no 150 °C. HoMMHanbHble CTaTU4YeCKne Xxapaktepuctukm TC, KoTopble
MOryT 6bITb MPMMEHEHbI B KOMMJIEKTE C pAaCX0A0MepPoOM, BbiIGMpalTca U3 paaa:
Pt’100 (W100=1,3910), Pt100 (W100=1,3850), Pt'500 (W100=1,3910), Pt500
(W100=1,3850), Cu’1l00 (Wi00=1,4280), Cul00(W100=1,4260). Knacc pgo-
nycka TepmonpeobpasoBaTenen «A», «B» nnu «C» no NOCT 6651-94. lNpwu
otcytcTBum TC 3Ha4YeHme TemnepaTypbl cpedbl MOXET 6biTb yCTaHOBEHO MO-
Tpebutenem nporpamMmHo (cM. n. 9.2).

2.1.4 B pacxonoMepe peanunsoBaHbl pyHkUMM KoHTponb G™ u GYV. lMpun
aKTMBauUuMM faHHOM PyHKLMM BbIXOA 3a npeaenbl AnanasoHa namepeHmns obb-
€eMHOro pacxofa, 3afaHHoro yctaBkaMm G?T m GV, BbI3bIBAaeT U3MEHeHWe
YPOBHSI CMrHasna C NormMyeckon «1» Ha normyeckmin «0» Ha Bbixogax F/N n V
COOTBETCTBEHHO (NpW KOHMUIypaunm BbIXOLHOIO CUrHaNa — «HanpshkeHue»).

2.1.5 PacxogoMep MOXET oCyLlecTBnsATb (B 3aBMCMMOCTU OT YCTAHOBOK)
KOHTpOJIb 06pbiBa MW KOPOTKOro 3aMbikaHus B uenu Bo3byxaeHusa MNP, a
TakXXe KOHTPOJb 3anonHeHns TpybonpoBoaa XuaKocTbio (CM. . 9.2).

2.1.6 PacxogoMep MOXeT OCYyLeCTBASATb M3MepeHue obbemMa M Maccol
XMAKOCTM NMpU peBepCMBHOM ABMXKEHUM XNAKOCTU B Tpybonposoae n dopMu-
poBaTb BbIXOAHOW CUIHa A «MPpU3HaK peBepca».
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2.1.7 B pacxogoMepe npeaycmoTpeHa dyHkuma «AO3A», npegHasHa-
YeHHasa Ana 403MPOBaHHOW NoAAYu yCTaHaBIMBAEMOro nosib3oBaTtesieM 06b-
eMa xuakoctu (B nutpax). [lozmpoBaHune ocCyLUecTBAseTca nyteMm gopMupo-
BaHWSA CUrHana ynpasfieHus BkatoueHue (BKJ1)/Bbik/toyeHne (BbIKA) ANS UC-
NOJSIHWUTESNIbHOIO MeEXaHu3Ma. BKitoueHne — npu ctapTe 1 BbIK/TIOYEHWE — MPU Mpo-
xoxaeHnn Yepes MMP yctaHoBAEHHOro o6beMa Xuakoctun (cm. n. 9.3.2).

2.1.8 lnanasoH BbIXOAHOIO YHUMUUMPOBAHHOIO CUrHasa MOCTOSSHHOIro
TOKa yCTaHaB/MBAETCs Ha npeanpusatumn-usrotosutene 4-20 MA. MNpu 3ToM
MaKCUMasibHOMY 3Ha4YeHUo BbIXOAHOro curHana coorsetcreyeT 100% 3Hauve-
HUS WKanbl n3mepeHns BolIbpaHHOro napameTpa.

2.1.9 Pacxogomep ocyllecTBnsieT npeobpasoBaHue cpegHero 06bLEMHOro
WM MaccoBOr0 pacxoda B YaCTOTHbIW CUIHaN U npoTekwero o6béma Xnako-
CTW B UMMY/bCHbIA CUrHanN.

2.1.10 YacToTa, COOTBETCTBYOLLAA MaKCUManbHOMY 3HAYEHUIO pacxona B
BblbpaHHOM ananasoHe (oT 10 go 100%Gmax), paBHa 2000 Iu.

2.1.11 ANUTENbHOCTb UMMYJIbCa MMMNYNLCHOIO BbIXOAHOIro curHana - 20
MC, MMHUManbHbLIN Nepunoj cnefosaHuns umnynbcos — 50 mc.

2.1.12 BecoBot koadduuneHT (51/umMn.) onpeaenseTcs B 3aBMCUMOCTU OT
MaKCMMasnbHOro pacxoaa u [ly B cooTBeTcTBMm € Tabnuuen 2.2. Nopsgok ycra-
HOBKM onucaH B n. 9.2.

Tabnuua 2.2
Ay=15 | Ay=25 Ay=32 Ay=40 Ay=50 Oy=80 | Ay=100| Ay=150

0,01 n/umn 6,3 16

0,05n/umn 6,3 16 25

0,1 n/umn 6,3 16 25 40 63 160
310,25 n/umn 6,3 16 25 40 63 160
s 0,5 n/umn 6,3* 16 25 40 63 160
o 1 n/vmMn 6,3 16 25 40 63 160 250 630
g 2,5 n/vumn 6,3 16* 25% 40 63 160 250 630
5 n/umn 6,3 16 25 40%* 63* 160 250 630
d10 n/mmn 6,3 16 25 40 63 160* 250%* 630%*
, 25 n/vmMn 16 25 40 63 160 250 630
3 50 n/vmn 16 25 40 63 160 250 630
100 n/mmn 16 25 40 63 160 250 630
5 250 n/vmMn 40 63 160 250 630
3 500 n/vmMn 40 63 160 250 630
d 1000 n/umn 63 160 250 630
d 2500 n/nmn 630

5000 n/umMn 630

10000 n/umn 630

[TpuMeyaHue: 3HaKOM * OTMeuyeHbl 3Ha4YeHus pacxoanoB, COOTBETCTBYHOLWME BECOBbIM KOBCbCDVILJ,MeH-
TaM, YCTaHaB/AMBAEMbIM Ha NpeanpUATUN-U3TOTOBUTENE.

2.1.13 BbixogHoM Kackag annapaTHO MOXeT 6bITb BbIMOJIHEH KakK: BbIX0A4-
HOM CUTHaN — «HaANPSYXXeHUe >, BbIXOAHOW CUrHaN TUMa «CYXOW KOHTAKT»,
BbIXOAHOWM CUrHas TUMa «OTKPbITbIA KoanekTop>» (cM. puc. 8.9).

2.1.14 CxeMa 3n1eKTpUYECKNX CoeanHEHU nNpmBeaeHa Ha puc. 8.9.
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2.1.15 KoHdurypaumsa  BbIXOAHbIX  KackajoB  Ana  pacxoaoMmepa
PCM-05.03CM no yMon4aHuto BbINOJIHEHA KaK «CYyXOM KOHTaKT>» . Hanpsixe-
HWe Ha nepexofe KOMNEKTOp - 3MUTTEp He AO0JIKHO npesbiwaTts 30 B.

2.1.16 Tok Harpy3kum He foJixeH npesbiwaTtb 10 MA.

2.1.17 B KOH(Urypauum BbIXO4HOIo Kackaga — "BbIXo4 — HanpshkeHue"
YPOBHIO JIOrMYECKOM eAnHMLbl COOTBETCTBYET BEIMYMHA HanpsXXeHusa oT 9 Ao
14 B, ypoBHIO normyeckoro Hynsa — ot 0 go 1,5 B.

2.1.18 CkopocTb Nnepegayv nHdopMaummn no NnocrefoBaTeIbHOMY UHTep-
deincy 9600, 57600, 115200 6ut/c. MakcuManbHas AnNvMHa NUHWIA CBA3W ANs
RS-232C - 15mM; anga RS-485 - 1200m.

2.1.19 Pacxopomep duKcMpyeT Kak cO6CTBEHHbIE HEUCMPABHOCTM TaK U
HelTaTHble COCTOSAHUS CUCTEMbl OTob6paxas o6o3HaueHue owunbku Ha XKU
(cM n. 9.1).

2.1.20 NoTtpebnsiemas MOWHOCTb pacxogoMepa He npesblwaeTt 5 BA.

2.1.21 CreneHb 3almMTbl KOpryca pacxogoMepa OT MPOHUKHOBEHUSA MbISTN
n Bnarun cootBetcTeyeT IP54 (IP65 no 3aka3y) no NOCT 14254-96.

2.1.22 PacxogoMep npefHasHadeH Ans KpyriocyTo4HOW paboThl.

2.1.23 CpenHee BpeMst HapaboTkM Ha O0TKa3 Npu 3KCnyaTaumMm pacxono-
Mepa B pabounx ycnoBumsx € y4ETOM TEXHUYECKOTo 06CyXXKMBAHUS, perfnamMmeH-
TUpyemoro nacnopTtomM, He meHee 80 000 vacos.

2.1.24 CpegHunin cpok cnyx6bl pacxogomMepa He meHee 15 nert.

2.2 Pabouune ycnosusa

2.2.1 TemnepaTypa U3MepsieMon xumaKkoctn — ot 3 go 180 °C.

2.2.2 TemnepaTypa Bo3ayxa, okpyxatowero MNM°P, ot 5 go 55 °C.

2.2.3 TemMnepaTypa Bo3ayxa, okpyxatwuwero BB, ot 5 o 55 °C.

2.2.4 OTHOCUTENbHAsA BJIAXHOCTb OKpYyXalowero BO34yxXa He [OJKHa
npesblwaTb 95% npu 30 °C.

2.2.5 AtmocdepHoe aasneHue ot 86,0 go 106,7 klMa.

2.2.6 MTaHne HanpsXkeHMeM nepeMeHHoro Toka 230 (36) *19% B.

2.2.7 YacrtoTa nuTtatowen cetn (50,0 £1,0) Ny,

2.2.8 HanpsxXéHHOCTb BHELIHEro MarHWTHOrO MoAs He AO0JIXHa MpeBbl-
waTtb 400 A/m c yactotomn 50 Iu.

2.2.9 B cnyyae, ecnm pacxoAoMep UCMOJIb3yeTCs B CUCTEME Tens0CHab-
XEeHUS, TeNNOHOCUTENDb A0MIXKeH cooTBeTcTBoBaTb CHUMIM 2.04.07-86. Ecnu co-
AepxaHune npumecen (peppoMarHUTHbIX BKJIKOYEHUN) MpPEBbILIAET HOPMY, TO
BO3MOXHO BblnageHne ocagka Ha ¢yTteposke MNP, 4To B HEKOTOPbIX Cy4dasnx
MOXET MPUBECTUN K CHMXEHMIO TOYHOCTU U3MEPEHUN

2.2.10 ConpoTuBneHMe Kaxaoro npoBoAa YeTbIpEXMPOBOAHOM NMHUK
cBasn Mmexay TC u UBB He gomxHo npesbiwaTts 100 Om.

2.2.11 AnnHa coeanHuTenbHbix nuHui mexay MMP u BB He AosmxHa
npesbiwaTtb 100 M.

2.2.12 CnrHanbHble IMHUW OO/KHbI 6bIThb MPOSIOXEHbI 3KPaHMPOBAHHOM
B M30149UMM MeAHOW BUTOW Mapoi C CeYyeHMeM CUrHanbHOro NpPoBOAHWKA He
MeHee 0,35 MM?2, B 3a3eM/IEHHOM METas/IopyKaBe OTAE/IbHO OT JIMHUIA BO3BYX-
aeHuns.

Pacxogomep PCM-05.03CM. lNacrioprt. 9



2.2.13 ConpoTuBneHMe Kaxaoro npoeoAa JSWHUWM BO36yXAeHUs He
AOKHO npesbiwaTtb 5 OM.

2.2.14 ConpoTuB/eHME Harpy3Kkn TOKOBOro BbixoAa 4+20 MA He AO0/IKHO
npesblwaTte 500 OM.

2.2.15 [Inana3oH M3MeHeHus yAenbHOW 3NeKTPUYecKom npoBOAUMOCTU
XMAKOCTM OT 5x107% go 5x10°1 Cm/Mm.

2.2.16 Pacxonomep He npeaHasHayvyeH A1 YCTaHOBKM U 3KCnayaTaunm Bo
B3pbIBOOMNACHbIX 30Hax no Mny3.

2.2.17 Pabouee pasnenune B Tpybonposoae MMP go 1,6 MlMa (no 3akasy
fo 2,5 MNa).

2.3 MeTponorm4eckue xapaktepmMcTuku

2.3.1 MNMpepenbl AonyckaeMon OTHOCUTENbHOM NOrpPeLHOCTN Npu n3mepe-
HUKN cpeaHero o6beMHOro pacxoga u obbeMma, a Takxke npu npeobpasoBaHum
M3MEpPEHHbIX 3HAYEHWUI B YACTOTHbIN UM UMMYJIbCHbIN BbIXOAHbIE CUIHasbl O,
% npuBeaeHbl B Tabnuue 2.3.

Tabnuua 2.3
Mpenensl AonyckaeMon OTHOCUTENbHOM NOrpeLHOCTH
Pacxoga, npu n3MepeHunu
G, M3/y cpegHero o6beMHOro pacxoaa, obbema,
dev, Y% dv, %
_ +2,0 npu t<30 °C

Gmin < G< 0,04Gmax + ,0 npu t>30 °C
0,04Gmax < G < Gmax +1,0 (i 0,5)*

“Nno oTAenbHOMY 3aKasy

2.3.2 MNMpepenbl AonyckaeMom OTHOCUTENIbHOW MOrpeLIHOCTU NMpU BblYNUC-
JIEHNUM MACCOBOro pacxoAa 1 Maccbl XuUakoctn 6, %, (6e3 yyeta NorpewwHocT
TC) npuBeaeHbl B Tabnuue 2.4.

Tabnuua 2.4
Mpepenbl 4OMYCKAaEMON OTHOCUTESNbHOM MO-
Pacxoa, rPELUHOCTM NPU U3MEPEHUM
G, T/u MaCcCOBOro pacxoaa, Macchl,
Sm, Y% dm, Y%
Gmin < G< 0,04Gmax + 3,5
0,04Gmax < G < Gmax +1,5

2.3.3 Mpepenbl gonyckaemoi abCoNOTHOM NOrpeLwwHoCcTy Npu npeobpaso-
BaHuM curHanos ot TC (6e3 yuyeta norpewHoctn TC) He npeBblWatoT
+(0,140,0001-t) °C, raoe t - nsmepssiemas Temnepatypa, °C.

2.3.4 Mpepenbl foNycKaeMol NpuBeLeHHOM NOrpeLwHoCcT! Npu npeobpa-
30BaHMKN cpefHero o6beMHOro pacxoaa wnm TemMnepaTtypbl B YHUDULMPOBaH-
HbIA CUrHaN NOCTOSIHHOIO TOKa A0/MKHbI 6bITh He 6onee +0,5 %.
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2.3.5 MNorpewHocTb Npubopa HopMupyeTca No nokasaHusam XKW n uynd-

pPOBOMY BbIXOA4Y.

2.4 NabapuTHble pa3mepbl 1 Macca

2.4.1 Macca pacxogoMepa B 3aBUCMMOCTM OT AMaMeTpa YCNOBHOro npo-
xoaa MMP n ncnonHeHmnsa He 6onblue 3HAYEHWUIA, NPUBEAEHHbIX B Tabnuue 2.7.

Tabnuua 2.7
Iy, MM Macca, Kr, He 6onee

! nen npPM
15 - 5
25 5,5 5
32 7,5 5
50 8 7
80 19 8,5
100 25,5 -
150 32 -

2.4.2 FabapuTHble 1 YCTaHOBOUYHbIE pa3mepsbl npueeaeHsl B MPUTOXXEHNN B.
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3 KOMMNNEKTHOCTb

0603HaueHne HauMmeHoBaHue ::(::ouqe- MpuMeuaHme
NMepBUYHbLIN Npeo6pa3osBaTenb pacxoaa (MMNP) )
APBC.746967.007.100 MnpPMn -25
APBC.746967.015.200 v MNPMN - 32
APBC.746967.189.000 vwnu MNPN - 40
APBC.746967.007.200 v NPMN - 50
APBC.746967.007.300 vwnu NPN - 80
APBC.746967.007.400 vwnun MPN - 100 Onpenensiercs cne-
APBC.746967.007.500 wnm NPN - 150 1 wr. o
APBC.746967.103.000 wan NPNM-15 Undpukauei sakasa
APBC.746967.101.000 wnu MPMNM-25
APBC.746967.102.000 nnu MPNM-32
APBC.746967.188.000 wnu MPMNM-40
APBC.746967.100.000 nnu MPNM-50
APBC.746967.109.000 wnu MPNM-80
U3MepuTenbHO-BblMMCAUTENbHbIN 610k (UBB)
APBC.46967.020.700 | MBB PCM-05.03CM [1 wr.
Tepmonpeo6pa3soBaTenu conpotusnenus:
TY P56 37418148.001-97 TCM-1096 naun
TY P56 37418148.002-99 TCM-1098 unu
TY P5 14431873.001-97 TCM-H nan
TY 4211-010-17113168-95 TOT-1 nnun 1wt
TY 4211-080-17113168-96 TMT-1 nnun ’
TY 4211-070-113168-95 KTNTP-01 nnun
A0X 2.821.000 TY KTCMNP-001-01
TY BY 100082152.003-2006 [TCNA
KoMniieKT MOHTaXKHbIX YyacTei: 1
APBC.746967.035.018+026 MoHTaxHble dnaHubl 2 WrT.
APBC.746967.035.027+035 Mpoknagkn NapoHUTOBbIE 2 wr. cM. puc. B.4
APBC.746967.035.111+117 MpsiMble yyacTku 2 wr. no 3akasy
APBC.746967.007.015 MNnb3a 3aWnTHaa uaun 1 wr. Ons Ay15-Ay100
APBC.746967.007.015-01 M'vnb3a 3awmTHasa v 1 wT. Ona Ay150
Farku M12 nnn 4 wT. aOy25
laviknu M16 unu 4 wr. Ay32-Ay80
rocT 5927 Faitknt M20 wn 8 wr. [ly100
larikn M24 nnaum 8 wr. Ay150
FOCT 22043 Wnunbkn M16x190 4 wr. MPAM
LWnunbkn M16x300
APBC.746967.007.071 Kabenb noaknitoyeHus - no 3akasy
APBC.746967.055.160 Mnarta uHTepdeiicos RS-232/RS-485 |1 wr. no 3akasy
APBC.746967.007.061-06 Mpsimoit kabenb RS-232C (Pac- |1 wr. no 3akasy
xogomep-COM)
KoMnnekT 3anacHbIX yYacreu
BcTaBka nnaekas
0100 480.003TY BIB6-1-0.5A/2508 2 wr.
Pacxo,qomip - CHETUMK aneKkTpo- |4 . o
APBC. 746967.020.700 INC MarHuTHbIM PCM - 05.03C Macnoprt.
MPB MH. 3921-2024 MeToanKa nosepkm 2 1 3K3.

Mpumeyanus: Y - KOMNNEKT NOCTaBKW OnpeaensieTcs cneunbukaumein 3akasa.
2 — NocTaBAsETCs MO OTAEbHOMY 3aKasy.

CopepxaHue aparoueHHbIX MaTepuanos (onpeaeneHo KOMUMCCMOHHO) B PCM-05.03CMM cocTtaBnseT: 30-
nota - 0,10984846 r; cepebpa - 0,12079028 r. MnaTta TOKOBOrO BbIxoAa coaepXuT: 3on0T1a - 0,0056 r.
Mnata RS-232/485 copepxuT: 30n0T1a - 0,0067804 r, cepebpa - 0,0010813 r.
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4 NPUHLUKUN OEUCTBUA N YCTPOUCTBO PACXOOQOMEPA

4.1 NMpwvHUKUN gencTBus

MpuHUKMN AeNCcTBMSA pacxoaoMepa OCHOBaH Ha SIBIEHUN 3/1eKTPOMarHUTHOWM
MHayKuum (cM. puc. 4.1).

MpuHumn gencteua n yctponcteo MNP

Puc. 4.1

Mpy ABUXEHUM INEKTPONPOBOAHON XMAKOCTM B MarHUTHOM MoJie, co3aa-
BaeMOM 311eKTPOMarHMTHol cuctemoli MNP, Mexay anekTpogaMn BO3HWKaeT
3A4C (E):

A=B.-V.D, (1)
roe: B - nHAyKUMS MarHMTHOrO MOAsl, CO34aBaeMOro 3/1eEKTPOMarHUTHOMN
cucremon MMP;
v — CpefHsIs CKOPOCTb MOTOKa XWUAKOCTU;
D - paccTosiHue Mexay 3/1eKTpoaamMu.

Ana gaHHoOro Tunopasmepa pacxogomepa B v D aABAATCA MOCTOSAHHbIMU
BeMYMHamMm, noatomy SC E 3aBUCUT TONbKO OT CpeAHeN CKOPOCTU MOTOKa
xunakoctn. Hasoanmaa O4C nepenaércsa B VBB, rae Bbluncnaetcs 06bEMHbIN
pacxoa XuUAKOCTU.

Pacxogomep PCM-05.03CM. lNacrioprt. 13



4.2 CocTaB M KOHCTPYKLUMA pacxogomepa

4.2.1 Pacxogomep PCM-05.03CM aBnsaetcad MHOrO@YyHKLUMOHANbHbIM MUK-
pONpOLIECCOPHBIM YCTPONCTBOM CO BCTPOEHHBLIM LNMPOO6YKBEHHBIM NHAMKATO-
poM.

4.2.2 3HayeHnsa U3MepsieMblX, BbIYUCISEMbIX N YCTAHOBOYHbIX NapameT-
pOB WHANLMPYIOTCS Ha ABYXCTPOYHOM LN PO6YKBEHHOM XUAKOKpUCTaNInye-
CKOM WMHAMKATOpe, yCTaHOB/IEHHOM Ha nepeaHen naHenu MBB. Bbibop nHam-
LMpyeMbIX NMapaMeTpoB MPOU3BOAMTCHA HaXXaTWUEM KHOMOK, HaXOASALWMXCH Ha
nepegHer naHenn. Ha nepeaHel naHenu Tak e pasMeLleHbl ABa CBETOANOA-
HbIX MHAMKaTopa paboTbl pacxogomepa.

4.2.3 o 3aka3y pacxogoMep MNOCTaBASeTCAa CO CTaHAAPTHLIMU NOCeno-
BaTe/bHbIMW ranbBaHOpasBA3aHHbIMU WHTepdericamm RS-232C n RS-485
(nnata uHTepdeincHas), Yyepes KoTopble Npubop NponssoamMT 06MeH AaHHbIMU
C KOMMbIOTEPOM (afanTepoM NepeHoca AaHHbIX, KOHTponnepom ACY 1 T.4.).

4.2.4 o 3aKa3y pacxo4oMep MOXET NOCTaBMATLCS C rajibBaHNYECKN pas-
BA3aHHbIM MOAYyJ/ieM TOKOBOIo BbixoAa 4-20 MA.

4.2.5 Pacxopgomep coctouT u3 UBB n nogkntovaemblx K Hemy TMP n TC.

5 MAPKMPOBKA 1 NNOMBUPOBAHUE

MapKnMpoBKa COCTaBHbIX YacTeln pacxogoMepa AOJ/KHA COXpPaHsTbCS B Te-
yeHue BCero cpoka cnyxb6bl pacxogomepa.

Ha nepeaHeli naHenn UBB HaHeceHbI:

- HauMeHoBaHWe 1 ycaoBHoe 0603HaYeHMe pacxoaoMepa;

- HanpsXeHue 1 yacTtoTa UCTOYHUKA NUTaAHUS;

- noTpebnsieMas MOWHOCTb;

- CTeneHb 3alnTbl 060104YKM.

Ha 6okoBown cteHke WMBB 3akpenneHa nacnopTHas Tabaunuka, Ha KOTOpPoWn
yKasaH 3aBOACKOM HOMEep pacxoaoMmepa, nopsiakosbii Homep [MMP.

Ha MNP HaHeceHbI:

- HauMeHoBaHue 1 ycnoBHoe o6o3Ha4veHune MMMP;

- nopsaakosbii HoMep MMMP;

- TOBapHbI 3HaK;

- ycnoBHbIli npoxoa MIP;

- Haubonbllee fonycKaeMoe AaBlieHune;

- MakcuManbHasg TemnepaTypa cpeabl;

- CTeneHb 3awunTbl 060104KH;

- CTpesfika, ykKasblBawLlas HanpasseHue noToka XUAKoCTU;
- roj U3roToBJieHUs.

MapkupoBka Tapbl npom3BoanTca B cootseTcTBun ¢ FOCT 14192-96.
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Mpw BbINyCKE C NpeaAnpuUsaTUS-N3roToBUTENS 6/10KN pacxon0MepoB A0JIKHbI
UMeTb cneaytowme naombbl:

- BHYTpM KnieMMHOW kKopobku MIMP;

- BHYTpM kopnyca MIBb B MecTe KpenneHuns a1eKTPOHHOro 6s10ka K Kop-

nycy.

Mocne BbINOSIHEHWS MOHTaXHbIX paboT M 3a4aHns He0bXOAUMbIX yCTaHO-
BOK pacxoaoMep MoXeT 6biTb onnoMbupoBaH NpeacTtaBUTENSMU MOHTAXHOM
opraHusauum unum npeacrtaBuTeNsMU rOCyAapCTBEHHbIX OpraHoB Haa3opa.
Mpw 3TOM MOryT 6bITE ONIOMBMPOBaHbLI Cleaylowme 610KkM pacxogomepa:

- KpblWKa KneMMHoln kopobku MMP;
- TC Ha TpybonpoBoae;
- Kopnyc MBB.

B cnydyae HapyuweHua nanm HeCaHKUUMOHUPOBAHHOIO CHATUA naom6 npea-
NpuATUA-U3rotToBmuTeNs noTpebutensmm, npeanpusTUEe-uaroToBUTENb CHU-
MaeT c cebs rapaHTuiiHblie obs3aTenbCTBa.

6 BbIBOP TUMTOPA3MEPA PACXOOOMEPA

Ona Bbibopa TMnopasMepa pacxoaoMepa HeobXxoAMMO 3HaTb AuanasoH
pacxoAoB XWAKOCTU B Tpybonposoae, B KOTOpoM 6yaeT ycTaHaBAMBaTLCA
MrP. Ecnu grvanasoH pacxoAoB B AaHHOM TpybonpoBoae yknagblBaeTcs B
AnanasoH pacxofoB HecKoNbkuX Tunopasmepos MNP (cM. Tabn. 2.1), To ans
obecneyeHuns 6onee yctonumsor paboTbl 1 NOBbILLEHUS TOYHOCTU U3MEPEHUN
cnepyet BblbMpaTb pacxogoMep C MEHbLUMM 3HadeHueM [y.

Ecnu 3HaveHne [ly BbIbpaHHOrO pacxoAoMepa MeHblle BHYTPEHHero aua-
mMeTpa TpybonpoBoga, B KOTOpbI/ NpeanonaraeTca ycraHasnueatb MNP, To
ANs MOHTaxa B TpybonpoBoA MCMO/b3YOTCA NepexoaHble KOoHyca (KOHDY30p
n anddysop) € yrnoM KOHYCHOCTU He H6onee 15°.

Mpu BbIGope MMNP ¢ MeHbwKnM 1y cneayeT yunTbiBaTb YBEIMYEHMUE BHOCU-
MOro rmapaB/IM4ECKOro COnpoTUBIIEHUS.
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7 MEPbl BE3ONMACHOCTMU

NCTOYHMKOM OMacHOCTWU NPU MOHTaXe W 3KcnjayaTauMn pacxoLoMepoB SB-
nATCA:
- NepeMeHHOe Hanps>XeHne ceTeBoro NUTaHus;
- JaBneHue xugkoctn B Tpybonposogax o 1,6 MMa (2,5 MMa - no
3aKkasy);
- TeMmnepaTtypa xuakocTtun (Tpybonposoaa) ao 150 °C.

Be3onacHOCTb aKkcnayaTauMm pacxogomepoB obecneynBaeTcs:

- M30MsuUMeln 3N1eKTPUYECKNX Liener COCTaBHbIX YacTen pacxoLoMepa;

- HaaéXHbIM 3a3eM/IeHMEM COCTaBHbIX YacTeln pacxoaomepa;

- MPOoYHOCTbIO Kopnyca MNP n 3aWnTHbIX b3 TC;

- repMeTM4YHOCTbIO (pnaHueBoro coeanHeHuns MrP c TpybonposoaomM;

- nepen npoBeaeHuMeM paboT C MOMOWbK M3MEpUTENbHOro npubopa
Heobxoaumo ybeauTbcs B TOM, 4TO Ha TpybonpoBoae oTcyTCcTBYET
onacHoe ANs >XW3HW HanpsiXkeHWe MepeMeHHOro WMAM MOCTOSSHHOMo
TOoKa.

Mpwn skcnnyaTaummn pacxogomepa Heobxoammo cobnogate obwme Tpebo-
BaHWsa 6e3onacHocTu:

- He JOMNYyCKAaeTCs aKCnyaTaumsa pacxoLoMepoB CO CHATbIMU KpblLUKaMM
€ro COCTaBHbIX YacTen;

- 3anpelwaeTcs UCNoab30BaTb pacxoAoMepbl Npu AasneHun B Tpybo-
nposogae, 6onbwem, yem pabouee aasnenue MIP;

- 3anpewaetcs geMoHTMpoBaTtb MMP A0 MOAHOro CHATUS AaBfieHUs B
TpybonpoBsoge.

MNepen BKAOYEHMEM PACXOAOMEPOB B 31EKTPUYECKYIO CETb HEob6xoanmo
3a3eMNUTb ero coctaBHble YacTtu (puc 8.6 un puc 8.7).

Mpn obHapy>xxeHMn BHELWHUX NoBpexaeHui npubopa wam ceTeBon npo-
BOAKM cneayeT OTK/IIUYUTb pacxoAoMep A0 BbiIACHEHUS MPUYMH HEUCTIPABHO-
CTW CNeunanmcTom No peMoHTy.

B nomelueHMsIX NMOBbILEHHON OMACHOCTM peKOMeHAyeTCs WMCMOob30BaTb
pacxoAoMepbl C MUTaHMEM OT CeTu HanpshxeHnem 36 B.

3anpelaeTcs yCcTaHoBKa M 3KCnayaTaums pacxo4oMepoB B noxapoonac-
HbIX 1 B3PbIBOOMACHbIX 30HAX BCEX K1aCCoB.

lMpu ycTaHOBKeE M MOHTaxe pacxoaoMepoB Heobxoammo cobnopatb Tpe-
6oBaHusa NOCT 12.3.003, NOCT 12.3.032, I'OCT 12.3.036, a Ttakxe [paBun
no>xapHol 6e3o0nacHoOCTN N TeXHUKKU 6e3onacHoCTu.

Mpwn akcnnyaTtaumn Heobxoaumo cobnioaaTte «lMNpaBnna yCcTponicTBa aNeKT-
poycTaHoBOK», «[1paBuna TexHukn 6e30nacHOCTM Npu 3KCNayaTaummn aneKkT-
poycTaHoBok» 1 «O6wme npaBuia noxapHoh 6esonacHoctn Pecnybnnku be-
napycb ANa NPOMbILWAEHHbIX MPeanpuaTUin.

Ons TyweHnsa noxapa, npyv BO3ropaHuUM pacxogomepa, paspellaeTcs uc-
MoNb30BaTb TOSIbKO YIMEKNUCNOTHbIE OrHeTYWwmuTenn Tnna OYy-2, OY-5, OY-10 v ap.
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8 MOHTAX 1 NOAIrOTOBKA K PABOTE

MOHTax pacxoaoMepa A0JIKEH NPON3BOANUTLCA B CTPOMOM CO-
OTBETCTBUMU C TpeboBaHMAMM K MOHTaXy HacCTOsLIero nac-
nopTta M yTBEP>XXAEHHbIM MPOEKTOM YCTAHOBKW MEepCOHAsIoM,
O03HAKOM/IEHHbIM C 3KCMyaTalMOHHOW [OKYMeHTauuen Ha
pacxofoMep.

8.1 O6bwue TpeboBaHUA

8.1.1 MecTo yCTaHOBKM pacxoAoMepoB AOJ/IKHO COOTBETCTBOBATb YC/0-
BUAM, NpuBeAEHHbIM B pa3aene «Pabouune ycnosusi».

8.2 TpeboBaHUsA K MecTy ycTaHOBKU pacxogomepa (MIP)

8.2.1 MNP pacxogoMmepa MOXET 6bITb YCTAHOBNEH HA BEPTUKAJIbHbIX, FO-
PU30HTasIbHbIX U HAaKJIOHHbIX y4YacTkax Tpybornposoga npu ycnoBum 3anosHe-
Husa Bcero o6béma Tpybonposoaa MMP xuakocteto. Takum obpa3om, He ado-
nyckaercs yctaHoska [M1P:

- Ha CaMOM BbICOKOM MECTE CUCTEMBbI,
- Ha BepTMKaﬂbHOVI TDYGE €O cBO60OAHbIM BbIXOA0M XWUAKOCTU.

MpumMepbl HenpaBubHOM ycTaHoBKW MNIMNP npuBeaeHbl Ha pucyHke 8.1.

ol
I

Pnc.8.1

L.

2

MaKCUMasbHbIN
YPOBEHb CUCTEMbI

cBo60OAHbIN
BbIXOA,
XKNAKOCTN

8.2.2 B mecTte yctaHosku IMMP B TpybonpoBoae He AOKEH CKannBaTbCA
Bo34yx. Hanbonee noagxoasiLiee MecTo A58 MOHTa)Xa — HUXHUN UKW BOCXOAS -
WK yyactok Tpybonposoga (cM. puc.8.2).
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%

Pnc.8.2

8.2.3 lNpu BO3MOXHOM BbINageHnn ocaaka B xuakoctu, MMP Tennocyért-
yMKa [OJ1IKEH YCTaHaB/IMBATbLCA BEPTUKAJIBHO, MPU 3TOM Hanpas/ieHMUe NoToKa
AOJIKHO 6bITb CHM3Y BBEpX (CM. puc.8.3).

Pnc.8.3

8.2.4 BoinageHne TokonpoBoAsllero ocagka Ha dytepoBke Tpybonpo-
Boga IMMP MOXeT NMpuMBECTM K CHUXEHUIO TOYHOCTU U3MEpeHUsi 06BEMHOro
pacxofa TernJoHoCUTeNs, No3ToMy He J0MNyCcKaeTcs MCnosib30BaHWe pacxono-
Mepa B rmapaBiNYeCcKUX TpakKTax C yrosbHbiMW UIbTpamu.

8.2.5 Pacxopomep Heob6xoamMo pacnonaraTb B TOM YacTu Tpybonposoaa,
rae nynbcaumn v 3aBMXpeHUs MUHUMasnbHble. MNpu yCcTaHOBKE pacxodoMepa
Heobxoanmo obecneynTb NpsSAMONIMHENHbIE yYyacTkn Tpybonposoaa ANMHON He
MeHee 3 [y no n 1 Ay nocne MNP (cM. puc. 8.4).

8.2.6 MNpu Hanuumu rmapasnmMyecknx conpoTtuenenui nepeg MNP onnHbl
NPAMOSIMHENHbBIX YY4aCTKOB peKOMeHAyeTcs BbibupaTb B COOTBETCTBUM C [TPU-
JNOXEHWEM E. Ecnm OTCYTCTBYET BO3MOXHOCTb 06ecneuntb peKoMeHAO0BaH-
Hble MPSMOSIMHENHbIE YYaCcTKU, TO AOMYCKaeTCA YCTaHOBKa CTpPyeBbINpsAMU-
Tens Ha pacctosHum 3-5 [y nepepg MIMP.
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Puc. 8.4

8.2.7 Ecnu anametp MNP He coBnajaeT C BHYTPEHHUM AnamMeTpom Tpybo-
nposoja, To He06Xo0AMMO UCMOb30BaTb NepexoAHble KOHyca (KOHMY30pbl U
anddysopbl). Mexay nepexoaHbiMM KoHycamu u TMNP Takxe HeobxoamMmo
obecneunTb NpsIMOJIMHENHbIE y4acTku Tpybonposoga 34y Ao v 1y nocne
MrP. Ha 3Tnx y4yacTtkax He AO0/MKHO 6bITb HUKAKUX YCTPOMCTB USIN 3/IEMEHTOB,
BbI3bIBAOLMX 3aBUXPEHUSA NOTOKA XUAKOCTU.

8.2.8 3anpewaerca yctaHaB/InMBaTb pacxoAoMep Mo 3anopHOW apMa-
TYpOl UAW APYrMMUK YCTPONCTBAMM, NMPU HENCNPABHOCTU KOTOPbIX MOXET Bbl-
TekaTb XWAKOCTb.

8.2.9 3anpewaerca ynanaTb repMeTudHble BBoAbl MIBB wnu ynnoTHu-
TesibHble KOMbLA B HUX.

8.3 MoHTax pacxogowmepa (MMP)

Mepep Hayanom paGoT Ha TpyGonpoBoae creayeT yoeanTbes, YTo B
BbIGpaHHOM MecTe ycTaHoBku MNP cHATO AaBMNeHUe XUOKOCTU.

BHUMAHME! YctaHoBka pacxogomepa (MMP) gomkHa npowusBo-
OWTCS Nocre 3aBepLUEHNS BCEX CBAPOYHbIX, CTPOUTENBHBIX U NPOYKX
pabor.

8.3.1 MNepen TeM, Kak pa3pesaTtb TpybonpoBoa B MecTe npeanosiaraemon
ycTaHoBku pacxogomepa (MMP), HeobxoanMO 3aKkpenuTb y4acTku Tpy6, KoTo-
pble MOTYT OTK/IOHUTBCSA OT HOPMasibHOrO MOJIOXEHUS NMOCcne pas3pesaHus.

8.3.2 Ecnu npeanycmaTpuBaeTcs Mcnosib3oBaHue KoHdy3opa un anddy-
30pa, To Heo6X0AMMO NMPOBEPUTL COOTBETCTBME YCTaHOBOYHbIX PAa3MEPOB KOH-
dy3opa n auddysopa peanbHOMY AMaMeTpy NoABOASALLEN TPYObl.

8.3.3 B BbIbpaHHOM MecTe ycTaHOBKM pacxogomepa (MIMP) Bbipe3aTth yya-
cToK TpybonpoBoaa c y4éToM rabaputHom anuHbl pacxogomepa (MMP) u Tex-
HONOrMYECKMX AOMYCKOB Ha CBapKy.
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8.3.4 K npsAMONMHeNHbIM yyacTkaM TpybonpoBoga npueaputb (naHubl B
cooTBeTCcTBMM € TOCT12820-80, Nnpu 3TOM yron mexay ocbto Tpybonposoaa 1
NJ0CKOCTbIO hnaHua fomkeH 6biTb 90+1°. dnaHubl cneayeT npuBapuBaTh Ta-
KuM obpasom, yTtobbl nocne ycrtaHoBku pacxogomepa (MMNP) ocb anekTpoaos
MNP nexana B ropM3oHTasIbHON MJIOCKOCTM (A0MNYCTMMOE OTK/IOHEHME OT NnN-
HUK ropm3oHTa +10°). Mpn MOHTaXe OTBETHbIX (priaHLeB HeobxoanMo NpuBea-
puTb 60ONT 3a3eM/ieHMss K BepxXHeM 4yacTu MOHTuMpyemoro dnaHua (cM.

puc. 8.5).
Bont T1-M3 bont T1-M3
M6x16 FL / M6x16 FL | /

T1-M3

T1-DN3

\ | —
OTBETHbIE (haHLbl \

BHMUMAHME!!! Ha patumkn pacxoga, MOHTaXX KOTOPbIX Bbl-
MOSIHEH C HapyweHnem TpeboaHui FOCT 12820-80 (coeam-
HeHue Tpyba-dnaHey), rapaHTUitHble o65A3aTenbCTBa He pac-
npoctpaHsaTcs (cM. puc. 8.5a).

Puc. 8.5

\\\\\\\%

(|

SISO

7

Pnc.8.5a
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8.3.5 YcraHoBuTb pacxogomep (IMMP) Mexay npuBapeHHbIMU dnaHuamm,
3adukcmnpoBas ero gsyMs 6ontamm (wnunbkammn), kpensawmux MNP k dpnaHuyam.
Pacxopomep (MMP) cnepyeT ycTtaHaBnuBaTb TaknMm obpas3om, 4Tobbl kKopnyc
MBBE (knemMmHasi kopobka [MNP) Haxoaunacek Hag TpybonpoBoAOM, a CTpesika
Ha MNP coBnapana c HanpasieHWEM MOTOKa XUAKOCTU.

8.3.6 YNnoxuTb BO ¢iaHuUbl MapoOHUTOBbIE MPOKIaAKM, MOCTaBMsSEMbIE B
KoMnnekTe ¢ pacxoaomepom (cM. puc. B.4, MPUNOXEHUE B).
[onyckaeTtcs ucnosib3oBaHue TOJIbKO NapoOHUTOBbIX NPOKJ/IaAOK.

8.3.7 YcTaHoBuUTb ocTaswmecs 60nTbl (LWAUAbKK).

8.3.8 OTueHTpupoBaTb BHYyTpeHHee cedeHue [P ¢ BHYTpeHHWM ceye-
HueMm Tpybonposoaa.

8.3.9 Bo nsbexaHue 4aCcTMYHOro NnepeKkpbITUS BHYTPEHHErO CEYEHUS TPY-
6onpoBoaga Heobxoammo o6paTUTb BHUMaHWE Ha LEHTPOBKY MAapOHUTOBbIX
NpoKnagoK oTHocuTenbHO Tpybonposoaa v MNIMP. Kpas npoknaaok He AO/KHbI
nepekpbiBaTb ceyeHue Tpybonposoaa.

8.3.10 3aTsaxky 6onToB (wnunek), kpensawwnx MMP k dnaHuamM Ha Tpy60-
nposoge, Npou3BOAUTL MOOYepEéAHO MO AMaMeTpasibHO MPOTMBOMOJIOXKHbLIM
napamM, npu 3ToM Heobxoammo usberatb NPUMEHEeHUS Ype3MepHO 60MbLnX
ycunum Bo nsbexaHue gedopmaumnm otbopToBaHHOM Ha dnaHel pyTepoBKM
nrp.

8.3.11 PekoMeHAYyEMbIA MOMEHT CUIbl MPU 3aKpyUMBaHMN raek B 3aBUCK-
MOCTWU OT ucnonHenms MMP npuBeaeH B Tabnuue 8.1.

Tabnuua 8.1

[y nepBnyHoro npeob6-

pasoBaTens, MM 15 | 25 | 32 40 50 | 80 | 100 | 150

MOMEHT CWJIbl 3aKpy4u-

15 20 35 50 50 35 60 | 100
BaHWA raek, Hem
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8.4 OcobeHHocT MoHTaxa MMP nuweBoro ucnonHeHus

WA

[OCT14771-76 it~ il

fmm|

Pnc.8.56

1. Bbipesatb y4yacTtok TpybonpoBoaa (9) C y4yeToM yCTaHOBKW 2-X KOHWUYe-
CKMX WTyLepoB (7) U pacCTOsAHMS Mexay TopuaMn pe3bboBbIX LWTYLIEPOB:

Ay Tpy6onposoaa L (pasmep ans cnpaBok), MM
(wTyuepa pe3b60BOro)

25 227

32 272

40 272

50 272

2. HapeTb wnuuesble rainku (6) U NpMBapuTb KOHMYeckme wryuepa (7).
3. YCTaHOBMUTb YNNIOTHUTENbHbIE KONbLUaA (8) B WTyuepa pe3bboBbie (3) 1 3a-
kpenuTb MNP Ha TpybonpoBoae wnmueBbiMK rakamm (6).

MPUMEYAHME: KOMNNEeKT MOHTaXHbIX YacTelh (LWnueBble ramku, KOHUYeCcKue WTy-
uepa 1 YniaoTHUTENbHbIE KOJibLia) B KOMMEKT MOCTaBKN He BXOAST.
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BHUMAHMUE! B cnyyae 3akasza PCM-05.03CM ¢ npegenamm oTHOCUTENbHOW MNo-
rpeLHOCTU namepeHnn 8e = &v = & = on = 20,5 %, pacxogomep nocrtaensieTcs ¢
ycTaHoBneHHbIMU Ha MNP wryuepamu ans pe3abb0BoOro coeguHeHus.

He ponyckaeTcs CHUMaTb yCTAHOBMEHHbIE LUTYLepa, Tak Kak 3TO MOXET NPUBECTY
K YXYOLIEHUIO METPOIOrMYECKUX XapakTepucTuk npubopa.

BHUMAHUE!

Mocne Toro kak 6onTol (LWNunbkK), kpenswme MNP k dnaHuam 6y-
OYT 3aTAHYTbI, ycTaHoBNeHHbI pacxogomep (MMNP) sanpewaeTcs
noBopaynBaTb BOKPYr ocu TpybonpoBoga.

Mocne yctaHoBkK pacxogomepa (MMP) Heobxoanmo obecneunTb ero 3asemne-
HWe B cooTBeTCTBMU C puc 8.6, 8.7 anda MNPl n NMPIMM cooTBeTCTBEHHO.

3azemnenue MMP cneayeT BbINOAHATL B COOTBETCTBUU C TpeboBaHusaMu MY,
T.e. NYTEM HEMNOCPEACTBEHHOINO COEAMHEHUSA 3a3eMJISAIOWEro NpoBoAHMKA C
3a3eMnuTeneMm, a He ¢ TpybonposoaoM.

JonyckaeTcs BMeCTO 3a3eMJieHMS BbINOSHATb 3aHyJlIeHMe B COOTBETCTBUU C
TpeboBaHuamm My3.

3anpe|.|.|,aeTc;1 MCnonb3oBaHME METaNJIOPYKaBOB B KayecCTBe 3a3eMNsdaroWmnx
NN HyneBbIX 3allUTHbIX NMPOBOAHUNKOB.

Puc. 8.6 Puc. 8.7

Pacxogomep PCM-05.03CM. [MacrnoprT. 23



8.5 Tpeb6oBaHuA K MmecTy yctaHoBKU TC

8.5.1 TC B Tpy60onpoBoAE MOTryT MOHTMPOBATLCSA NePNeHAMKYNSPHO K OCK
TpybonpoBoaa, Hak/IOHHO M B KOneHo Tpybonposoaa. MpuMepbl yCTaHOBKHM
3alUMTHBIX TMIb3 TepMmonpeobpasoBaTtenein Ha TpybonpoBoae NMpuUBeAEHbl Ha
pucyHke 8.8 (a,6,8,r).

8.5.2 MecTo yctaHoBku TC Ha TpybonpoBoae A0/1KHO O6bITb pacrnosioXeHo
MaKcuManbHO 67M3KO K BBOAY B TernsONyHKT (06beKT) M BbIBOAY M3 Teno-
nyHkTa (obbekTa).

8.5.3 Npu ycTtaHoBke TC B HenocpeacTBeHHOoW 6nu3socTtu ot MNP Bo n3be-
XaHue BHECEHMS B MOTOK XWAKOCTW AOMOJHUTENbHbIX BO3MYLLEHUIA, €ro pe-
KOMeHAYyeTCsl yCTaHaBnmBaTb nocne cooteeTcTBytowero Mrp.

8.5.4 3anpewaeTcs ycTtaHaBnuBaTb TC nog 3anopHOiM apMaTypoi wuau
APYrYIMU YCTPOMCTBaMM, U3 KOTOPbIX MOXET BbITEKATb XWUAKOCTb.

8.6 MoHTax TC

8.6.1 B BbibpaHHOM MecTe ycTaHoBKkM TC B BepxHel Yactu Tpybonposoaa
fAenaeTcs 0TBEPCTME NoJA 3aWUTHYIO Mab3y. MNybruHa norpyxeHus 4yBCTBU-
TenbHOro anemeHTa TC gomkHa 6biTb 40 ocu Tpy6bl nnn rnybxe (puc. 8.8 a).

8.6.2 Ecnn gnameTp 4yBCTBUTENbLHOro npeobpasosatens TC npesBbiliaeT
0,13D, To gonyckaeTcs npu yctaHoBke TC NnpuMeHATb pacwupuTtens (puc. 8.8
6), roe Dp — BHYTpPeHHUI AnaMeTp pacwmputens.

8.6.3 K TpybonpoBoay npuBapuBaeTcs WTyuep Takmm obpasoMm, 4yTobbl
LEeHTpbl OTBEpCTUM B TpybomnposBoae M B WTyLepe coBnaganun. HaknoHHble
WTyLepa npuBapmBarTcs Takmm obpasom, utobel TC ycTaHaBnnBancsa B COOT-
BeTcTBUM C EH 1434,

8.6.4 3awunTHasa rMnb3a BBUHUYMBaeETCHA B wTyuep. lNpun cBapke cneayet
06paTuTb BHUMaHME Ha COXPaHHOCTb pe3bbbl WTyuepa. Bcs NnoBepXHOCTb 3a-
LWNTHOW MMAb3bl 4OJHKHA MMETb KOHTAKT C XWAKOCTbIO, TeMnepaTypa KOTopom
n3MepseTcs. 3aTeM B 3alUMTHYHO rMab3y BcTasnsetcsa TC n pukcupyeTtcs 3a-
XMMHbIM BUHTOM.

8.6.5 lNpu HaknoHHOM ycTaHoBKke TC, ero Heo6xoAMMO yCTaHaBnMBaTb Ta-
Knm o6pa3oM, 4Tobbl repMeTuyHbI BBoA TC 6b11 HanpasfieH BHU3.

8.6.6 MNMocne ycraHoBku TC, wTyuep m yyactkm TpybornpoBona B MecTe
ycTaHoBku TC pekoMeHAyeTCs Tenson3onMpoBaTb C MOMOLWbIO TEN/I0U30/N-
pyrLwmnx MmaTepuanos.
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PekoMeHAyeMble BapWaHTbl YCTAaHOBKU TepMonpeobpasoBaTteneit Ha Tpy-
6onpoBoae

NOTOK

TepMO‘-lyBCTE!VITeJ'IbeIﬁ JIEMEHT

a

f
NoTOK f }\

T ~~—TT

Pnc.8.8
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8.7 MoHTaxx UBB m anekTpuyecknx uenewn

Bo3MoxHO npumeHeHune kabenen gnsa nopkntodenus MMAP un
TCIN k BB, noctaBnsieMblX NO OTAE/IbHOMY 3aKasy.

8.7.1 Kpennenue VBB ana pacxoaomepa B BbIGpaHHOM MecTe OCyLLecTB-
nsieTca yepes 0TBepCTUS B KPOHLUTENHAX, PaCcnonNOXeHHbIX Ha 3a4HEN CTeHKe
kopnyca VBB, 4eTblpbMsl BUHTAMN UK WYpyNaMn ANaMeTpoM He 6onee 5 MM,

8.7.2 MOHTax 3NeKTPUYECKMX Lernen AOMKEH OCYLECTBNATbLCSA B COOT-
BETCTBUM CO CXEMOWN 3/IEKTPUYECKNX COEAVNHEHWUI, NMPUBEAEHHON Ha puc. 8.9.

8.7.3 Ana npoBeAeHMss MOHTa)ka Heob6XoANMMO OTBEPHYTb 4 BUHTa Ha ne-
peaHen naHenu BB u cHATb nepeaHiolo naHenb. MNocne atoro ocsoboxaa-
€TCs AOCTYN K pa3beMaM U KIeEMMHMKaM AN NOACOeAMHEHUS BHELLHNX Lenen.
BHewHun Bua NBB co cHATOM nepeaHen naHenbto NnpmBeaeH Ha puc. 8.10.

8.7.4 MNP coeanHsietca ¢ BB gByMS NUHUSAMM — CUTHaNbHbIMW (KOH-
TakTbl 1, 2, 3 knemMmHuka [MP) n Bo36yxaeHnsa (KOHTakTbl 4, 5 KNEMMHUKA
Mnne).

8.7.5 B kauvecTtBe kabens Ansa noasoAa CUrHanAbHbIX JIMHUA AOMXKEH UC-
Mosb30BaTbCA 3KPaHMPOBaHHbIN Kabenb C ABYMS CBUTbIMU LEHTPAsibHbIMMU
Xunnamu (BMTas napa B 3KpaHe C U30/IMPOBaHHbIM 3KpaHoM). LLar ckpyTku oT
30 go 50 MM. PekoMeHAyeTcsa ucnonb3oBaTb kabenu: KMM 2x0,35 mm2, NBYC
2x0,35 mMM2, LWIBYM 2x0,35 MM2 nnn KCBB3 2x0,5 MmM2. KpoMe Toro, kabesnb ¢
CUTHaNbHbIMWU MHUAMM HeO6X0AMMO NMpoKNaAbiBaTb B 3a3eM/IEeHHOM MeTass-
opykaBe unu Tpybe no Bcen anuHe kabens. MNoCKoNbKY BbIXOAHOE Hanpsxe-
HWe curHana, cHumaemoro c MNP, cocTaBnseT HECKONbKO AeCATKOB MWUKPO-
BO/IbT, TO BO wu3bexaHWe [OMNONHUTENbHbLIX MNOrpPewHOCTEN, BbI3BaHHbIX
HaBOAKaMW Ha CUTHaNbHbIE NTUHUWN; HE AOMYCKAETCA NpoKiajKa CUrHanbHbIX
NMHUIN B ogHon Tpyb6e (MeTannopykaBe) C APYrMMW NUHUAMU. CUTHanbHble
NIMHUKN cnefyeT NPOCTPaHCTBEHHO Pa3HOCUTbL C APYTMMU IMHUAMWN, MUHYS NPO-
MeXYTOUYHble pa3béMbl. PekoMeHAyeTCs CUrHasibHble IMHUM pacnosiaraTb Ha
paccTtosiim He MeHee 300 MM OT APYruX JIMHWUIA, B TOM YUCNIE U OT JINHUK
nUTaHns pacxoaomepa.

8.7.6 DKpaH Kabens cUrHanbHbIX JIMHUIA JonXeH 6bITb HaAEeXHO M301u-
poBaH BHelwHen 060104KOM OT Tpy6bl MM MeTannopykasa, B KOTOPOM OH Npo-
KnaabiBaeTtcs, u npmucoeauHeH k MMP n BB B cooTtBeTcTBUM C puc. 8.9.
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CxeMa SNEKTPUYECKUX coeauHeHUMn pacxogomMepa
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nnara uHTepgencHas
(no 3akasy)

Puc. 8.9

MpuMmeuyaHusn:

1) Mpwu yctaHoBKe pacxogomepa 6e3 ncnonb3oBaHmsa TC Heucrnonb3lyemble
Bxoabl 1, 2, 3, 4 kaHana naMepeHus TemnepaTypbl Heob6xoaAnMMO 3aKopo-
TUTb Mexay cobon.

2) Bbibop Tvna nHtepdeinca (RS-232C nnn RS-485) ocyuwectsnsaercs ny-
TeM ycTaHoBkM (cHATMSA) axamnepa XT1 Ha nnate nHTtepdgecHom (cM.
puc. 8.9a):
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e Kamnep yctaHoBneH — RS-232C;
e xamnep cHAT — RS-485.

o o o ] o ] MOﬂ
0]0)0]0e]o) L
THAHEH
+]-14+]-14]-
BoixI| F/N| V

Puc. 8.9a Puc. 8.96

3) KoHdurypaumsa BbixoaHbix kackagos F/N u V Bbibupaetcs nyTtém ycra-
HOBKW/CHATMSA gxxamnepoB XT2 (XT4), XT3 (XT5), pacnonoXeHHbIX 3a KieM-
MHukamm F/N n V (cMm. puc. 8.96, 8.98, Tabnuuy 8.2)

Tabnnua 8.2

F/N [XT2 (K) [XT3 (3)

Vv XT4 (K) |XT5 (3) CocTosiHMe BbIXO[AHOro Kackaaa

ON ON BbIXOAHOW CUrHaM — «HanpshKeHune»
OFF OFF BbIX04HOW CMrHaM TUNa «CYXOW KOHTaKT»
OFF ON BbIXOAHOW CUrHaM TMMNa «OTKPbITbIN KONJIEKTOP>»
+E
K K K
+ + +

_}__30_ 3 5

Bb|X0ﬂ.H0i’J| curHan - BbIXOAHOVI CUrHan Tmna ranbBaHN4YeCKn pas-
KHanpsaxeHune>» <<0TKprTbIl7I KONNIEKTOP>» BSA3aHHbIN BbIX04
Puc. 8.98

Mpn noakNOYEHUM BHELWHUX YCTPONCTB K BbiIxogaM F/N n V HanpsxeHune
Ha nepexoAe KOJIIeEKTOP-3MUTTEP He AOJIKHO npesbiwaTth 30 B, TOK Harpy3ku
He goskeH npesBbiwaTtb 10 mA.
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8.7.7 He ponyckaeTcs HapalwmnBaHue (COeAMHEHWE) CUMHaNbHbIX JIMHUIA
TakuM 06pa3oM, 4Tobbl B MecTe CTbika CTaHOBWI0Cb BO3MOXHbIM MOSIBNEHME
3/IeKTPUYECKUX YTeUYeK UM OKUCIIEHNE KOHTAKTOB.

8.7.8 3a3eMneHne Bcex kabenbHbiX TpybonpoBoaoB (MeTannopykasoB)
AOJDKHO BbIMOMHATLCA TakuM obpa3oM, uTobbl ucknoumtb obpasoBaHue 3a-
MKHYTbIX KOHTYPOB 3a3eMneHus. OTaenbHble yvyacTkm kabenbHoro Tpybonpo-
BoAa (MeTannopykaBa) A0/KHbl TM60 coeamnHATbCS Mexay cobol € NOMOoLLbIO
nepexoAHbIX MeTannyecknx Kopobok, obecneumBaroWmMX HaAeXHOE 3feK-
Tpuyeckoe coeanHeHue, NMbo MMeTb COBCTBEHHbIE 3a3eMIEHUS, UCK/OYato-
Wwme obpa3oBaHUEe 3aMKHYTbIX KOHTYPOB. MaeanbHbIM cneayeT cuuTaTh pas-
BOAKY 3a3eM/IEHUNS «3BE340M».

BrewHunn sug MBE PCM-05.03CM co cHAaTon nepeaHen NaHenbto

ceTeBoun
npefoxpaHuTens

X4 K
k]

| e 32

dood Babodbdbasdbamee . MHbod

calt]2]3 1]af34]s[4]s|[1[e[1 ]2t [2|HHH e |1 FH 3 E]

} CUTH. +H U] -1 poss] [+ [-T+ -]+ ]- [: A [com|B %_
nnP C P | [euxI [ F/N] V RS-485

\ KHonka "cnyxe6Has"

Puc. 8.10
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8.7.9 BbiBOA CUrHanbHbIX AUHWI Npu nogkntodenun MMNP k UBB gonxeH
NpPOV3BOANTLCS Yepes OTAeNbHbIA FreEpMETUYHBIN BBOA Ha kopnyce UBB.

8.7.10 JInHnn BO36YXKAEHMA MOryT 6bITb NPOBEAEHbI ABYXXMUJIbHbIM Ka-
6enem 6e3 skpaHa, HanpuMep LLUBBM 2x0,5 MM2 nnu LWBA 2x0,5 MM2, Bo u3-
6exaHne fOoNoNMHUTENbHbIX MOMEX M HAaBOAOK, a TakXXe MexaHW4YecKmnx nospe-
XOEHU Kabeneln, pekoMeHAyeTCs JIMHUKM BO36yXAEeHWs NpoknaabiBaTb B
CTalJIbHbIX 3a3eMJIeHHbIX Tpybax unm MeTannopykasax.

8.7.11 BeiBOo4 nuHnii Bo36yxaeHus npu nogknoueHun MNP k UBB aon-
)KEH OCYLLEeCTBNATLCA Yepe3 OTAeNbHbI repMeTUYHbIA BBOA, Ha kopnyce MBB.

8.7.12 NoakntoyeHne TC k BB nponseoamTcsa nNo 4-x NpoBOAHON Cxeme
B cooTBeTCcTBUM C puc. 8.9. Onsa noaknwyeHus TtepmonpeobpasoBaTtenen K
MBb pekoMeHAayeTcs MCNOJSIb30BaThb kabenu: KMM 4x0,35 mMmM2,
LUBBIM 4x0,5mMm2, PMLU 4x0,5MM2, KYTMP 4x0,5MM2 nnun CMOB 4x0,5MM2, Bo n3-
6exaHne AOoNoNMHUTENbHbIX MOMEX M HAaBOAOK, @ TakXXe MexaHU4YecKmnx nospe-
xaeHum kabenen nuHum cesasm BB ¢ TC pekomeHayeTcs Takxke NMpokniagbi-
BaTb B CTasibHbIX 3a3eMJIEHHbIX Tpybax uam 3aszeMNEHHbIX MeTaslopyKaBax.
Mpu ncnonb3oBaHun kabens KMM 4x0,35 MM? 3KpaHWpYOLLY ONneTKy Ka-
6ens NoAKNUYNTb K KOHTAKTy 5 «3Kp.» 30HbI noakntodeHns TC.

8.7.13 JInHUM TOKOBOrO BbIXOAA AO/KHbI BbIBOAUTCSA Yepe3 OTAesbHbIN
repMeTuyHbin BBOA. He ponyckaeTcsa npoknagka JSIMHUA TOKOBOrO BbIXOAa
COBMECTHO C JIMHUAMU ANCKPETHbIX BbIXOAOB, TaK Kak rMpu MakCMMasbHOM CO-
NPOTUBAEHNN HArpy3kuM BO3MOXHO MPOHUKHOBEHWE WMMMNY/bCHbIX MOMeX Ha
LWUMHY TOKOBOIO BbIX0OAa.

8.7.14 NNuHnn nocnenosaTeNbHOro WMHTepderca BbIBOASATCA 4epe3 OoT-
OEJbHbIA repMeTUYHbIA BBOA,.

8.7.15 B Hencnonb3yeMble repMeTuyHble BBOAbI HEO6X0AMMO YCTaHOBUTL
3arnywku, 4tobbl NCKNOUYNTL NonagaHue enarun B kopnyc UBB.

8.7.16 MNocne nogkntodeHus kK UBB coeanHUTENbHbIX IMHUI HEO6XO0AMMO
3axaTb repMeTuyHble BBOAbl. N9 3alWnMTbl OT KOHAEHCATa repMeTUYHble
BBOAbl KieMMHON kopobku MIMP pekomeHAyeTcs 3anofIHUTb CUIIMKOHOBbLIM
repMeTnKoM.

8.7.17 He ponyckaeTtcs kpenuTb kKabenun Kk Tpybonposoaam.

8.8 OnucaHume uHTepencor pacxogomepa

8.8.1 CunTbiBaHME N MPOCMOTP XPaHUMbIX BO BHYTPEHHEN NaMsATU apxu-
BOB M 3HAYEHWI MHTErpaTopoB pacxoAoMepa OCyLLEeCTBASETCS Mo uHTepdency
RS-232C wnn  RS-485 npm  nomowm nporpamMmbl  StatRSM  ang
Windows /2000/XP/Vista/10. ina cBsa3m pacxogomepa c MK nnm KoHBepTeEpOM
nHTepdencos (RS-232C«>RS-485) ncnonbaytotcs curHansbl RXD, TXD u GND.

8.8.2 Bbibop tTMna uHtepderica (RS-232C nnmn RS-485) ocyuwectensercs
nyTem ycTtaHoBkKW (cHATUSA) axamnepa XT1 Ha nnarte nHtepdeinncHon (cM.
npuMmeyaHusa puc. 8.9a):

8.8.3 insa npsamoro coeanHeHuns pacxogomep - NK cnegyeT ncnosb3oBaTb
kabenb, nzobpaxeHHblli Ha puc. 8.11.
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Mpsimon kabenb RS-232C (Pacxopomep - COM)

Pasbem DB 9-F PoseTtka HU-3
(poseTka) (k pacxogomepy)
oo
oP , ]
°G) 1|2
o3 1|3
0)
Puc. 8.11

8.8.4 Npu cunTbiBaHMMN AaHHbIX N0 UHTepdelicy RS-485 ana nogknwoye-
HMa pacxoaomepa K MK gononHutensHo TpebyeTcs KoHBepTep, Nnpeobpasyto-
WM curHanel nHTepdenca RS-232C B RS-485 n obpaTHo. PekoMmeHayeMbll
KoHBepTep — I-7520 ¢ aBTOMaTn4yeckm noacTpamMBaeMon CKOpOCTbio U hopma-
TOM. [1ns opraHusaumm ceTn pacxoaomepoB Ha H6ase nocnegoBaTebHOrMoO MH-
Tepdernica RS-485 HeobxoanMo KaxaoMmy npubopy NpUCBOUTb YHUKANbHbIN
ceTeBon agpec (cM. n. 9.2).

8.8.5 Cxema anekTpunyecknx CoeanHEeHU Npu opraHm3aunm CeTU pacxo-
aomepoB Ha 6ase mocnepoBaTenbHOro MHTepdenca RS-485 npuBepeHa Ha
puc. 8.12.

BHUMAHWE! MogkntoyeHne (oTknouveHne) pacxogomepa k MK
OOIMKHO NPOU3BOANTLCS MPU BbIKIIOYEHHOM PacXxo4oMepe Unm
MK
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Cxema aneKTpu4ecknx CoOeaUHEHUI Npu opraHm3aunm cetu
PCM-05.03C #1 PCM-05.03C #N PCM-05.03C #32

sersy

@A
= ‘Hemll oth| ]
—I { A sl | VI
= ™ ™~ N
/7 ¢ /7 ¢ _ K KOHBep'l;epy
L= ! ¥ onrponmeny

ACY nTt.n.
1. Cornacytou.lee conpoTtusnexHve Rn YyCTaHaBnnBaeTCAa B KparHUX To4YKax
TIMHWUIA CBSI3UN U OMKHO ObITb paBHO BONMHOBOMY COMNPOTUBIIEHUNIO kabens.
2. 3KpaH TNINHWM CBSA3M 3a3eMIseTCcs B OOHOW M3 KpalHUX TOYeK.

Puc. 8.12

8.9 MoaroToBKa k paboTe

8.9.1 K paboTe gonyckaloTcs pacXo4oOMepbl, HE UMetoLLMe MEXAHUYECKMX
NMOBpPEXAEHUM N HapyLieHus naoMb n NnoaroToBseHHble K paboTe B COOTBET-
cTBuM € TpeboBaHMAMN HacTosaLWero pasaena.

8.9.2 NpoBepuTb NPaBUIBHOCTb MOHTaXa 3/1eKTPUYECKMX Lenen B CooT-
BETCTBUM C I/IEKTPUYECKON CXEMOMW MOAKIKYEHMS, NPUBEAEHHOM Ha puc. 8.9.

8.9.3 lNpoBecT! KOHTPOJIb YNIOTHEHUS repMeTUYHbIX BBoAoB VBB u NMIIP.

8.9.4 MNOTHO 3aKpbITb KpbIWKY K1eMMHOM kKopobku MMP Bo nsbexaHue
nonagaHus B Hee BOAbI.

8.9.5 BknounTb pacxos xuakoctu noa pabounm gasneHuwem. MNpoeeputb
repMeTnyHoCcTb coeamHenms MNP 1 3aWwmnTHBIX TMb3 TepMornpeobpa3oBaTe-
nen ¢ TpybonposoaoM. Teub U NpocaymMBaHMe He AOMYCKalTCs.

8.9.6 Bknountb nutaHue pacxogomepa un ybeautbcs B ero pabortocno-
COBHOCTU, ANS Yero HaxaTueMm KHonok "Bneso" mnu "BnpaBo" NMpoOCMOTPETb
BCE OKHa OCHOBHOIO pexuma un ybeamtcs B U3MEHeHU MHAMLUMPYEMbIX Beu-
UYMH.

8.9.7 Ecnun B NoKasaHMAX U3MepeHns pacxoda NpuUCyTCTBYET 3HaK MUHYC
, TO 6bINIM HEBEPHO MOAKIOYEHbI CUrHasbHble SIMHUW UNXU HanpasfeHue
MOTOKa He COOTBETCTBYeT yka3aHHOoMY Ha [IMP.

8.9.8 lNocne BblIAEPXKKM BO BKIKOYEHHOM COCTOSIHMM B TeyeHue 0,5 vaca
N OTCYTCTBMM HapylleHuii B paboTe pacxoaoMep CUYUTAETCS FOTOBbIM K 3KC-
nayataunu.
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8.10 JemoHTax

[leMoHTaX pacxoaoMepa AONXKeH MpoM3BOAMTLCA KBanudu-
LUMPOBAHHLIMU CMeunannucTaMm B CTPOroOM COOTBETCTBUM C
AaHHbIM MacnopToM.

MNepen HavyanoM paboT Ha Tpybonposoae cneayet ybeantbcs,
yTo B BblbpaHHOM MecTe ycTtaHoBku [IMP cHATO aaBneHue
XXUAKOCTW.

JeMoHTax pacxogoMepa criegyeT OCYLWeCTBAATb B C/IeAYoWeM nopsaake:

- OTKIOUYUTb NUTAHME pacxoaoMepa;

- nepeKkpbITb pacxo XnAKOCTU B MecTe yCTaHOBKK pacxoaomepa (MMMP)
n ybeanmTbca B TOM, YTO Ha y4vacTke, rae ycrtaHosneH [MMP, oTcyT-
CTBYET AaBNeHue;

- oTcoeamHunTb kabenu cesasm BB - MMP;

- oTcoeauHuTb OT pacxogomepa (MIMP) 3asemnsaiowme WnHbI;

- ocnabutb ravkun 6ontoB (wnwunek), kpenawmx MMP k dnaHuam Ha
Tpybonposoae, n m3enedo Asa 6onta (WNuabkn) co crtopoHbl VBB
(knemMHoM kopobku MMMP). 3aTeM akkKypaTHO M3BNeYb pacxogomep
(NMP) He noBpeans bTOpONAaACTOBYO yTEPOBKY;

- n3sneyb TC 13 3aWMTHON MNb3bl;

- AeMoHTupoBaTb VIBB.
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9 NOPAOOK PABOThI

YnpaBneHue paboTol pacxogomepa OCyLllecTBnseTcss 4 KHOMKaMU: KHOM-
KOW «BIeBO» |

J; KHOMKOW «BNpaBo» ‘ J; KHOMKOW «BHU3» , PacnosoXeH-

HbIMW Ha nepeaHen naHenu UBB n kHonkon «CnyxebHas» @, pacnonoxeH-
HOW Ha nnaTe umdpoBon obpaboTku.

O COCTOSIHMM pacxo4oMepa MOXHO CyAUTb Mo ABYM CBETOAMOAAM 3e/1EHOro
M KpacCHOro uBeTa, pacnonoXeHHbIX Ha nepeaHern naHenn MBB. MuraHue 3e-
néHoro ceetToamoAa C YacToTOW MPUMEPHO 1 pa3 B CEKYHAY CBUAETENbCTBYET
0 HopMasnbHoOW paboTe pacxoaomepa. OTCYTCTBME MUraHUS 3eNEHOro CBeTo-
avopa cemaeTenbCcTByeT 0 cboe B paboTte Mnkponpoueccopa MBB. CeBeueHune
KpacHOro cBetoamoaa CBMAETEbCTBYET O BO3HMKHOBEHMM owmnbok B paboTte
pacxogomepa (cMm. n. 9.1).

Pacxogomep uMeeT ABa MoMb30BaTeNbCKMX pexuma paboTbl U OAWH Ciy-
XebHbI pexuM. MNonb3oBaTeNbCKUE PeXMMbl 3TO: pexunMm «Paboumn» mn pe-
XUM «PaclwumnpeHHbii pabounii».

9.1 OnucaHune pexuma «Pabounn»

9.1.1 Npu BKIOYEHUN pacXOAOMEpP BbIXOAUT B pexunm «Pabounii», npea-
Ha3Ha4YeHHbIN A1 NPOCMOTPa OCHOBHbIX M3MEPSEMbIX U BblYUCISIEMbIX Napa-
MeTpoB.

9.1.2 MNMepexoa OT OAHOMO MHAMUMPYEMOro rnapameTpa K ApyroMy ocy-
LLeCTBNSETCA paBHOMpaBHO B ob6e CTOPOHbI MOCPEACTBOM HaXaTus KHOMOK
«BMpaBoO» WIN «BNEBO»

9.1.3 MNopsaok nepexoAa Mexay OKHaMW MeHK pexuma <«Pa6bouwi»
nsobpaxeH Ha puc. 9.1.
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< s 3 »
= G,M/4  XXX.XXXX o
Ll ‘/ GT/Mf  XXX.XXXX ul
P Bpemsa 4uy:mm:cc vV, M ] R
- Oata pa/mm/rr XXXXXXX. XXX g
- / \ _
’ (] [V, M 3000000 xxxx M, T Bl R
Mp’, T X000 XXXX XXXXXXX. XXX g
[ I .
- [@]v M2 XXXXXX.XXXX Pesepc V, m° |9 |
~ M T XXXXXX.XXXX XXXXXXX. XXX
\ /
Y LUNOKN: esepc M, T ||©
’ [Y]|own6 P M Q\ R
al XXXXXXXXXXXXX XXXXXXX. XXX
t,°C XXX.XX
Tp, 4 XXX.X
v
y _ Pexum _ \

«pacLlMpeHHbI pabouniny

Puc. 9.1

OnucaHue oKOH pexuma «Pabounii»

G,MY4  XXX.XXXX
G, 1M XXX.XXXX

NHAMKaunsa naMepeHHoro o6bemMHoro (M3/4) n mMacco-
Boro (T/4) pacxoaa XXWAKOCTW.

Cumson f nHaMumMpyeTcsa NnwWb B TOM Criy4Yyae, ecnu Be-
JIMYMHA «MOCTOSIHHOM BpeMeHu» dunbTpa 6onbwe 2
(CM. «ycTaHOBKa MOCTOAHHOWM BPEMEHU»)

vV, m O6beM XMAKOCTU C HapacTalowuMm UTOroMm, nusmepsie-
XXXXXXXXX. XXX MbIll B M3.
M, T Macca XnaKocTu C HapacTaoLnMM UTOroM, u3MmepsaeMas

XXXXXXXXX. XXX

B TOHHaX.

Pesepc V, ™m°
XXXXXXXXX-XXX

O6beM XUAKOCTM, MPOTEKLUNIA B PEBEPCMBHOM Harnpas-
JIEHUW C HapacTatoLLMM UTOTrOM, U3MepsieMblli B M3. OTO6-
paxaeTcsi Npu BKIOYEHHON DyHKUMUN «PeBepc.
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Pesepc M, T
XXXXXXXXX. XXX

Macca X1UAKOCTH, NpoTeKLas B peBepCUMBHOM Hanpas-
JIeHUM C HapacTaloLWwmMM UTOroM, n3mepsiemMas B TOHHax.
OTob6pakaeTcs Npu BKIKOYEHHOM DYHKUNK «PeBepc>.

NHAMKaUNSA U3MEPEHHON WAN 3anporpamMMUPOBAHHOM

t,°C XXX. XX o,
Tp, u XXX TeMmnepaTypbl TennoHocutens B °C;
NHaMkauns BpeMeHn paboTbl npubopa B Yacax.
NHAMKauMs CMMBOMOB BO3HMKAIOLWMX HENCNIPABHOCTEMN
W HewTaTHbIX CMTyauui B paboTe pacxogomepa:
B036 - 06pbiB MM KOPOTKOE 3aMblkaHWe B Lienun BO3-
6yxaeHus MMP;
Owwn6kn: MT - B TpybonpoBoae OTCYTCTBYET XUAKOCTb;
XXXXXXXXXXXXX] TCI - 06pbiB MM KOPOTKOE 3aMbikaHue B Lenu TCI;
Owmbkm: GV - pacxoa MeHbluUe YCTaHOBMEHHOIO MUHUMAMIBHOMO
Bos6MTTCMGY G  nopora U3MepeHus pacxoaa;

GT — npeBbllEeHNE YCTAHOBMEHHOrO0 MaKCUMasibHOro
nopora u3MepeHus pacxoaa.

MpuMeydaHme: Nnpn BO3HMKHOBEHMN ownbok Bo36 n MT
cyeT MHTerpaTtopoB V 1 M ocTaHaBIMBaeTCS.

A ,M3 XXXXXXKXXXX
M T XXXXXX.XXXX

JlononHuTenbHbIM MHTErpaTtop obvema V' u maccbl M’
(cm. n. 9.3.1)

VP, M3000000XXXX
Mp’, T XXXXXX.XXXX

[lononHUTENbHBINM MHTErpaTop peBepcmMBHOro o6bema
Vp’ n maccel Mp’ (cm. n. 9.3.1).

Bpemsi yu:mm:cc
Oata pa/mm/rr

MHAMKaUNA TEKYLLLEro BPEMEHN U AaThbI.
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9.2 OnucaHume pexuma «PacluMpeHHbIn pabounn» n «Cnyxe6HbIn»

9.2.1 Pexxnm «PaclwmnpeHHbii pabounini» npegHasHayeH Ans NpocMoTpa
yCTaHOBOK pacxogomepa. Bxoa B pexuMm «PacwumpeHHbin pabouunin» ocy-
LLECTB/ISIETCA MO HaXaTUH KHOMKM «BHU3» HaxXxoAsiCb B S1IOOOM OKHe pexmnma
«Pabounin» (KpoMe OKHa AOMOMHUTENBHOro MHTerpaTopa obbema M Macchl).
PexxnM «CnyxxebHbln» npeAHa3HayeH AN M3MEHEHWS YCTAaHOBOK Pacxono-
Mepa. [na paboTbl B pexnme «CnyxebHbin» HEO6X0AMMO CHATb MepeaHto
naHesnb BB n o6ecneuntb goctyn K kHomnke «CnyxebHas».

9.2.2 Nopsfok nepexoja Mexay OKHaMW MeHH pexuma «PacwmpeH-
HbIA pa6bounin>» n «CnyxebHbIN>» 1306paxeH Ha puc. 9.2.

MpuMeyaHMe: WITPUXOBOW NIMHMEN BblAENEHbI OKHA, OTOBpa)keHMe KOTOo-
pbIX 3aBUCUT OT KOHKPETHbIX YCTAaHOBOK B Balwem pacxogomepe.

GM /4 XXX.XXXX
G,TMf  XXX.XXXX
7y

T YCTAHOBKN |
‘@ Oy, mm XXX
Bepcusi VXXX Gmax, M uXXX XXX
Mpn6op NXXXXXX Gmin, M4 X.XXX
G XXXY
Appec B cetn: XX GI XXXX"/Z
CKOpOCTb: XXXXXX \
/ Pesepc XXXX
KoHTp.B036  XXXX MpusHak ~ XXXX
KoHtp. MT  XXXX | ________
\ Tin TG POXXXX | Tun TG~ her |
1.XXXX It °c Xxx|
KoHdpurypauusi xxx / ————————
dunbtp XXX cek [Co—————= |
MnoTHocTb MnoTHocTb Boga
\ kr/m® XXX | kv XXXX X |
Bbixog umn. \%
K, nin XXXXX Bbix. Tok 4-20 MA
—————— == n XXXXXX
MBeixoa F/N GXX/X | apamerp
lEmax=  XxXX%G M{Bbixoa F/IN
== 22 XXXXXXXXX
erIXOp, \ | Pexum
1 KoHTtponb GJ/JI «pacLUNpeHHBbI pabounin»
Puc. 9.2

9.2.3 ina Bx0OAa B pPEXWM M3MEHeHUs napaMeTpoB (pexum «Cnyxeb6-
HbIli») HEO6X0AMMO HaxaTb KHOMKY «CnyxebHasa» (cM. puc. 8.1). U3aMeHeHune
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3HaueHMs napaMeTpa pacxogoMmepa B pexume «CnyxebHbli» nponssoanTcs
npu MurarweM n3obpaxxeHnm CTPoku C 3TUM NapaMeTpoM. YcTaHoBKa Heob-
XOANUMOTI0 3HAUYEHUS OCYLLECTBNAETCS AUCKPETHbLIM YBEIMYEHUEM UNUN YMEHb-
LWEeHMEM M3MEHSEMOro NapaMeTpa NOCPeACTBOM HaXaTusl KHOMKU «BMpaBo»
MWW «BJIEBO» COOTBETCTBEHHO.

9.2.4 MNepexon Mexay U3MeHsieMbIMW NapaMeTpaMn B pexnme «Cnyxeb-
HbIA» MOXET OCYLLECTBASATLCS NOCPEACTBOM KHOMKM «BHU3», Kak B npeaenax
OZHOI0 MeHI0, TaK M B Npeaenax BCceX MeHI0 pexnMa «PaclunpeHHbl cnyxeb-
HbIi». BbiXxoa M3 pexuMma peaakTUpOBaHUS C COXPAaHEHWEM YCTaHOBJIEHHOIO
3HaUYeHMsl NapaMeTpa OCYLLECTB/ISIETCS MOBTOPHbLIM Ha)XxaTneM KHonku «Cny-
XebHasa».

OnucaHue OKOH MeHK pexunma «PaclimMpeHHbIn pabounin»

YCTAHOBKIA YcTaHoBKa gnameTpa ycnosHoro npoxoaa [MIP. Ycra-
Oy, Mm XXX HaBnuBaeTcs u3 psaa: 15, 25, 32, 50, 80, 100, 150
MM. PepakTupoBaHue He AOCTynHOo!

MHAVMKauMs MakcMMasnbHOro M MUHUMANbHOMO O6bEM-
Gmadooxxxx| Horo pacxoaa (AManasoH “3MepeHusa) B 3aBUCMMOCTM
Gmin. M4 Xx.xxx| OT BblbpaHHoro anamertpa ycioBHoro npoxoaa MMP B
COOTBETCTBMM C Tabn. 2.1. PeaakTupoBaHue He fo-
CTYnHO!

GT - BbIBOp MakCMManbHOMO NMopora naMepeHust obb-
eMHoro pacxoga. 3apaetca oT 60 go 125%Gmax ¢
ANCKpeTHOCTbo 1%.
GV - BbI6Op MWUHMMANBLHOIO Mopora U3MepeHus 06b-
eMHOro pacxopga. YcraHaBnuBaeTtcsa u3 psapa: 0,25-
1%Gmax ¢ auckpeTtHocTbio 0,05% un 1-10%Gmax ¢
OVNCKpPEeTHOCTbIO 1%.
or % B coOTBETCTBMM C YCTAHOBAEHHbIMW MaKCMMasibHbIM U
Gy XXXX% | MWHWManbHbIM  noporomM 6yayT perucTpupoBathbes
owunbkn G¥ n GT™ B paboTe pacxogomepa, KOTopble
oTO6paxarTCs B COOTBETCTBYIOLEM MEHIO.
HanpumMmep, ana ycraHosneHHoro y=50 MM, Gmin u
Gmax pasHbl 0,300 M3/4 1 60,0 M3/4 COOTBETCTBEHHO.
YctaHoBuB GT=110%Gmax, G¥v=0,25%Gmax ans
AaHHoro [y perucTtpauus owunbok GV u GT 6yaer
npoucxoantb npu 0,15 mM3/u n 66 M3/u cooTBeT-
CTBEHHO.
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Bbibop MHAMKauMM obbema, MacCbl U AOMNOSHUTENb-
HOro MHTerpaTopa obbema U Macchbl ANs pexuMma «pe-
BepC»; BKAoYeHne (B )/BbikntoyeHne (BbiK)

AKTMBaUMS BbIXOAHOIO CUrHana «npusHakK pesepca>
BK/ItOUeHMe (BKJ1)/BbikntoyeHve (Bbikil). (cM n. 9.3.4)

PeBepc XXXX
MNpwnsHak XXXX
Tun TC HeT
t,°C XXX
Tun TC  PtXXXX
1.XXXX

YcraHoBka Tvna npuMeHsieMbix TC (Pt 100, Pt’' 100,
Pt 500, Pt’ 500, Cu 100, Cu’ 100).

Mpu BbIbOpe Tnna TC oTobpaxkaeTcs ero HOMUHanbHas
cTaTMyeckas XapakTepucTuka.

Mpwn yctaHoBke Tnna TC «HeT» (oTcyTcTBYyeT TC) 3apna-
eTcs (dUMKCMpOBaHHOE 3HayeHwe TemnepaTypbl Ans
pacyeTa MaccoBOro pacxofa W HAKOMJEeHHOW Macchl.
YcTtaHaBnuBaeTcs B Anana3soHe 5+-150°C c warom 1°C.
Mpn ncnonb3oBaHMM pacxogomepa C NOAKIOYEHHbIM K
HEMY AaTyMKOM TeMnepaTypbl pacyéT MaccoBOro pac-
X04a M MaccChl BOAbl MPOU3BOAUTCS C UCMOSIb30BaHUEM
peanbHbiX 3Ha4yeHWl TemnepaTtypbl BoAbl. B cnyuae
BO3HMKHOBEHMN owunbku TCIM (o6pbiB MAM KOpoTKoe
3aMblkaHue B uenu TCI) 3HaueHne TemnepaTtypbl 4ns
pacyeTa MaccoBOro pacxofa W Maccbl BOAbl aBTOMaTm-

Tun TC
t,°C

HeT
XXX

yeckun bepeTcs U3 , T.e. TO 3HauyeHwue,
KOTOpPOE YCTAHOBJ/IEHO MpPK OTCYTCTBUM TC,

MnoTHocTb BoAa
kr/m® XXXX.X

MnoTtHocTb

kr/m® XXXX.X

MAoOTHOCTb BoAa - OCYLLECTB/SETCA aBTOMaTUJeckoe
BblUMCNIEHME MSIOTHOCTU BOAbl B COOTBETCTBUM C U3Me-
pPeHHbIM (YCTAHOBJ/IEHHbLIM) 3HAuYeHWEM TeMrepaTypbl
BOAbI.

MAOTHOCTb — OCYLIECTBAAETCA YCTaHOBKA (UKCUPO-
BaHHOMO 3HAYeHUS MJIOTHOCTU XWAKOCTU. YCTaHaBnm-
BaeTtca oT 900 go 1100 kr/mM3 c warom 1 Kr/m3,

Bbix. Tok 4-20 MA
Mapametp G, MMy

Bbix. Tok 4-20 MA
Mapametp G, T/M

Bbix. Tok 4-20 MA

NHavKaumna amanasoHa BbixoaHoro Toka (Pegakrtupo-
BaHue He A0CTYynHOo!) 1 ycTaHoBKa napameTpa, npe-
06pa3zyeMoro B BbIXOAHOM TOK 4-20 MA.

MapameTp T°C
Boon FIN Bbi6op TMMa BbIXOAHOMO CWUrHasa pacxoda: 4acToT-
Yacrothoii| HPIA, MMAYJIBCHDbIM UM KOHTPONb GT.

KoHTponb G™ - cm. n. 9.3.
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Bbixoa F/N
MMnynbCHbIN

Bbixoa F/N
KoHTtpons Gt

Bbixog F/IN G,m®M
Fmax= XXX%G

Bbixog F/IN G, T4
Fmax= XXX%G

Bbixoa umn. \Y
K, n/n XXXXX

Bbixog V
KoHtponb GV

Bbibop n ycTaHOBKa COOTBETCTBMSA 3HAYEHUS MaKCu-
ManbHoM 4vacTtoTbl (Fmax=2000 lu) o6beMHOMYy wmnu
MaccoBOMYy pacxoay (B npoueHTax oT Gmax); n3MeHs-
etca oT 10 go 100% c anckpeTHoCcTbO 10%.

Mnu BbIGOPp M yCTaHOBKA 3Ha4YeHUs BECOBOro Koadhdu-
uMeHTa B s/MMn (419 MMNYNbCHOIO BbIXO4A); 3Haude-
HMe BeCcoBOro KoadduuMeHTa yCTaHaBIMBaETCs U3
AnanasoHa B 3aBUMCUMMOCTM OT BbibpaHHoro Ay MNP B
COOTBETCTBMMU C Tabn. 2.2 .

KoHTponb GV - cM. n. 9.3.

KoHdurypaumsa xxx
dunbtp XXX cek

Pexxum «KoHdurypauus» aBNsaeTcs pes3epBHbIM, yCcTa-
HOBKM A@HHOI0 peXmnMa HW Ha YTO He BAMUSIOT.
YcTtaHoBKa unbTpa CriaxusaeT pa3bpoc nokasaHui
NM3MepeHus pacxoga. «®@UnbTp>» MOXeT NPUHUMaTb
3Ha4YeHns «HeT», 2+60 cek C warom 1 cek.

KoHTp.B036 XXXX
Kontp. T XXXX

KoHTp. B036 - BktodeHne (BKJ1)/BbiK/IOYEHME
(BbIKN) KOHTPONSA 06pbIBa MM KOPOTKOrO 3aMblKaHUS
B uenun Bo3byxaeHusa MIP.

Koutp. MNT - BkawouyeHue (BKA)/BbIKIOYEHME
(BbIKN) KOHTPO/SA 3aN0/IHEHUS TPY6ONpoBoAa XUAKO-
CThbHO.

Appec B cetn: XX
CkopoCTb: XXXXXX

YcraHoBska agpeca npubopa (0...1...32) B ceTn RS-485.
YcTaHoBKa CKOpocTn obMeHa npubopa C BHELHMUMU
yCTpolicTBaMu (NpuHMMaeT 3HayeHus us psga 9600,
57600, 115200 6uTt/cek.).

Bepcus VXXX
MpurBop NXXXXXX

Bepcusa nporpamMMHoro obecneyenus n Homep npmbopa.
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9.3 JononHuTenbHble BO3MOXXHOCTU pacxoaomepa

9.3.1 PacxogoMep MMeeT AOMOJIHUTENbHbIE MHTErpaTopbl No obbvemy V’,
Macce M’ ans npsiMoro nmotoka u obvemy Vp’, macce Mp’ ans peBepCcMBHOIO

V' M XXXXXX.XXXX

M’ , T XXXXXX.XXXX
noToka. 3Ha4yeHus MHTErpaTopoB 0T06pa>|<a+0Tc;| B OKHaXx n

Vp', MPXXXXXX.XXXX
Mp’, T XXX XXXX

paboyero pexuMa COOTBETCTBEHHO. Ha)kaTme KHOMKM
«BHW3» B 3TOM OKHE NMPUBOAUT K OBHYJIEHMIO 3TUX MHTerpaTtopos. Hanpumep,
ecnm obHyNnUTb gononHUTeNbHble nHTerpaTopsl B 8.00, To B 8.00 cneaytowero
OHS AOMONTHUTENbHbIE MHTErpaTopbl MOKaXyT 06beM M MacCy XWAKOCTU, Npo-
TeKLel 3a npoweaLlmne CyTKu.
BHuMaHue! OTobpaxkeHne nHTerpatopa obvema Vp' 1 Macchbl
Mp’ (peBepc) NpoONCXOAUT NPU BKOYEHHON (yHKUuM «Pe-
Bepc».

9.3.2 dyHkumsa «[AO3A», npegHasHayeHa A7 AO3MPOBaHHOM MoAaun
yCTaHaB/IMBAEMOro nosib3oBaTtenem obbeMa xunakoctm (B nutpax). [jo3mposa-
HMe oCcyLecTBNseTCS NyTeM (DOPMMPOBAHNS CUIHaNa ynpasaeHus Ans ucnos-
HUTENIbHOI0 MexaHu3Ma: OTKpbITUE NMpu CTapTe M aBTOMaTU4YeCcKoe 3aKpbiTue
npu npoxoxaeHumn yepes MMP yctaHoBneHHOro o6bemMa XuaKoCcTu.

YcTaHoBKa ob6beMa [03bl XXUAKOCTU B TINTPAxX OCYLLECTBAAETCS KHOMKaMm

«Bneso» (& - yMeHblleHne obbema u <<BI'IpaBO>> k) - yBennyeHme obbema.
PaboTta pacxogomepa B pexuMme «[AO3A» npeacrassieHa Ha puc. 9.3
Bpemsa 4yu:mm:cc
OaTta na/mm/rr

Ryl
\4

JO3A +>

&P CTAPRUXXXXXX 1

OcTaHoBka

3
cyeTa 1 c6pog m Crapt o GM/H - XXXXXXX
HakonmneHHord v cuera G Taf xxxaxxxx
obbema
e OO3A R
h XXXXXn  XXXXX g
OctaHoBka Boixon us
cyeta chyHKuam
V «JO3A»
OO3A

XXXXXn XXXXXn

(1 MpoAaomkeHve
M cyeta

A

NO3A (3
XXXXXI XXXXX

Pnc.9.3
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MpumedaHme: pabota dyHkumn «JO3A» BO3MOXHA MPU OTKJIKOYEHHbIX
YHKUMAX «KOHTponb GT», «npusHak peBepca», «hunbTp». Cxema anek-
TPUYECKNX COeANHEHUNI YKa3aHa B npunoxeHun I, puc. .2,

9.3.3 ®yHKUUK KoHTposab GT n GY. Mpun akTMBaLUK AaHHON PyHKUMN
BbIXOZ 3a npefenbl AnanasoHa usMepeHus obbeMHOro pacxopa, 3a4aHHOro
yctaBkamMm GT M GV BbI3biBaeT U3MEHEHWE YPOBHSI CUrHana C JIOrM4yeckoi
«1» Ha nornyeckuin «0» Ha Bbixogax F/N ana G u V ana GV (npu koHdwUry-
pauun BbIXOAHOIO CUrHaNa — «HarpspkeHue»).

Bbixog F/N
KoHTponb G

KoHdurypaumns BbixogHblX KackagoB F/N ans

Bbixog V
KoHTtponb GV

n V ana

BblbMpaeTca NyTEM YCTaHOBKW/CHATMS paxamnepos XT2
(XT4), XT3 (XT5), pacnonoxeHHbIx 3a kinemMmHukamu F/N n V (cm. puc. 8.9,
Tabnnuy 8.2). CxeMa aneKTpU4ecKkux CoeamMHEeHn ykalaHa B Npunoxenmu I,
puc. I.1.

9.3.4 dyHkuma «MpusHak peBepca» npegHasHayeHa ana gopMupoBsa-
HWA curHana ynpasfieHua Ha Bbixode V ANna UCNOSIHUTENbHOro MexaHu3Mma.
OTobpakaeTcs TONbKO NPU BbIXOA4HOM YAaCTOTHOM MW MMMNY/IbCHOM CUrHane (

Bbixog F/N Bbixog F/N
YacToTHbIN MMnynbcHbI )

KoHdurypauusa BbixoaHoro kackaga F/N ¢yHkuum «MpusHak peBepca»
aHanormyHa ¢pyHkuun KoHntponb G*™ n GV (cM. n.9.3.3)

BHuMaHue! ®dyHkuns KoHTponb GT uMeeT NpuopuTeT Hag
dyHkunen «lMpuaHak peBepca», T.e. MNpuU BKJIOYEHHOM
¢dyHKuun KoHTponb GT «MpusHak peBepca» aBToOMaTu4e-

PeBepc XXXX

CKM OTK/II0HAETCs M B MEHI0 He oTobparkaeTcs

9.3.5 Npu nomowm cepBmcHom nporpamMMbl Rsm0503c nMeeTcs BO3MOX-
HOCTb AMCT@HUMOHHOIO CYUTbIBAHMUSA U MPOCMOTPa HACTPOEK U MHTErpaTopoB
npubopa c NnepcoHanbHOro KoMnbtoTepa. MNporpamma paboTaeT nog ynpasne-
Hmem Microsoft Windows 9x/2000/XP/Vista no nocnegoBaTesibHOMY WHTEp-
(dericy RS-232/485.

Mporpamma RsmO0503c pocTynHa Ha canTe npeanpusaTus Mo agpecy
http://www.arvas.by.
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10 TEXHUWYECKOE OBCITYXXUBAHUE

Pacxonomep TpebyeT nepnoamMyeckoro ocMoTpa C Lesnblo KOHTponsa cobto-
OEeHVS yCNoBUI aKcnayaTaumm, OTCYTCTBUSA BHELWHUX NoBpexaeHui npubopa
W ero COCTaBHbIX YacCTeN, Ha/Muna HamnpsH>KeHUs nuTaHusa. NepruoanyHOCTb
OCMOTpa 3aBUCUT OT YCNOBUI 3KCMyaTauMm, HO He AOJXHa 6biTb pexe oa-
HOro pasa B Mecsu.

Mpn npoBeaeHnn npodunakTmyecknx paboT B CUCTEME C YCTAHOBIEHHbIM
pacxo4OoMepPOM U NpU BO3MOXXHOCTU BbiNaJeHWsa TOKOMPOBOASILLEro ocajka Ha
¢yTeposke MNP HeobxoamMo aeMoHTMpoBaTb MIMP 1 OYNCTUTL OTNIOXKEHUS B
€ro BHYTpPEHHEM KaHaJjle 4YUCTOM MSArKoM BeTOWbK, CMOYEHHOM B BoOAe.
Ouunctka pyTteposku MMP gonkHa NnponsBoanTbCcs 6€3 NoBpexaeHus rnoBepx-
HOCTM 311eKTpoAoB. Ncnonb3oBaHWe METaNTIMYECKUX U APYTUX NpeaMeToB, MO-
rywmnx nospeauTb NOBEPXHOCTb 3/IEKTPOAO0B, A1 yAa/IeHUSA OcajKa He AonycC-
KaeTcs.

Mo mMepe He06XO0ANMOCTN peKOMeHAYyeTCs OYMLWaTbh COCTaBHble YacTu pac-
X0A0OMepa Npu NMOMOLLM CYXOM UM CMOYEHHOM B BOAE BETOLUM.

HecobniogeHune ycnoBuii akcnayaTaumm pacxogoMepa MOXeT MpUBecTn K
oTkasy npmbopa nnu NpeBbIEHNIO AONYCTUMOIO YPOBHS NOrpeLHOCTN n3me-
peHui. Tpy NosIBNEHMN BHELWHMX MOBpPeXAeHUNn HeobxoauMo Bbi3BaTb CO-
TPYAHMKA pernoHanbLHOro rnpeacrtaBuTenbCTBa A9 onpefeneHns BO3MOXHO-
CTU AajibHeWLWen aKcnnyaTtaummn npnbopa.

3ameHa npe,qoxpaHMTeneﬁ OCYLLECTBNAETCA B Cneayrlem
nopsagke:

OTKJIIOUYUTb TEMOCHETUUK OT CETU NUTAHUS;
OTBMHTUTb BUHTblI Ha BEPXHEN KpbILKE U CHATb ee (BuAa TenaocyeT-
UYMKa CO CHATOM BEpXHEW KPbILWKOW npuBeaeH Ha Puc. 8.10;

e M3B/IeYb NpefoXpaHuTeNb, AN Yero HaxaTb Ha AepixaTesnb U NoBep-
HYTb €ro NPOTMB YacOoBOW CTPesiKM (NpeaoxpaHuTenb KaHasna Bo36yx-
OEeHUsa N3BNeKaeTcs Npu NoMoLWmM NMHUeTa);

e YCTaHOBUTb HOBbI NpefoXpaHnUTeNb;

e YCTAHOBUTb BEPXHIOK KPbIWKY U 3aKPYTUTb BUHTbI.

11 MOBEPKA

Pacxogomep noanexmTt obsasaTtenbHOM MepBUYHOMN FOCYAApPCTBEHHONM MO-
BEpKe MNMpwu BbINMyCKe C NPOM3BOACTBA, @ TakXe B Ciyyae HeobxoamMocTn -
nocrie peMoHTa.

MoBepka pacxoaoMepa AO/HKHA NPOBOAUTLCS B OpraHax rocysapCcTtBeHHOWN
MeTposiormyeckon cnyxobol unn nabopaTopmsax akKpeaAuTOBaHHbIX opraHaMm
loccTtaHpapTa.

MoBepKy pacxo4oOMepoB MPOM3BOASAT MO MeToAuKke mnoBepkm «Pacxopo-
Mepbl U CYETUMKKM dneKTpoMarHuTHole PCM-05» MPB MI1.3921-2024.

MepnoaMyHOCTL NOBEPKM pacxogoMepa yCTaHoB/eHa 4 roaa.

Mpn cpaye npubopa Ha noBepKy NAcnopT AOKEH HaxXOAUTbCA BMeCTe C
npubopom.
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12 BO3MOXHbIE HEMCIMTPABHOCTU U CNOCOBbI UX YCTPAHEHUA

Tabnuua 12.1

HanmeHoBaHue He-
MCNpaBHOCTU,
BHelWHMe npossne-
HUS U AOMOSHUN-
TenbHble Npu-
3HaKW.

BepoaTHada npuynHa

Cnoco6b
YCTpaHeHus

Mpwn BKAOYEHUMU
npmnbop He pabo-
Taet

Meperopen ceTeBoi npeno-
XpaHuTens.

3aMeHuTb npeaoxpa-
HUTENb B Kopnyce
MBB.

OTcyTCTBYET U3Me-
peHue pacxoaa u
TeMneparypsl

He cobntogeHo noakntouye-
Hue BbiBoaos MMP n TC k
MBb.

MpoBepuTb COOTBET-
CTBME NOAKSIOYEHUS
puc. 8.9.

OTCc4YéT obbeMa
nMpu HENOABWXXHOM
cpene

Mnoxoe 3azemnenue MMP.

MpocaunBaHmne XUaKocTu
yepes 3arnopHyto apMaTypy.

Mnoxo 3awmuieHa oT noMex
curHanbHas nmHug IMrpP -
MBb.

Hannuune anekTpnyeckoro
ToKa B Tpybonposoze.

He 3anonHeH XNaKocTblo
Tpy6onposoga MMP.

lMpoBepuTb 3a3emne-
Hue.

YCTpaHuTb npocayun-
BaHMe XMAKOCTU.

YCTpPaHWUTb UCTOUHUNK
nomex, yny4wnTb
3aumTy

YCTpaHUTb UCTOYHUK
ToKa

3anonHuTb Tpyb6O-
NpoBoA UMW BbIKIO-
UMTb pacxogomep.

MNosiBneHne B no-
KasaHugax pacxoaa
3Haka "-"

HanpaBneHue notoka He
COBMaAaeT C yKa3aHHbIM Ha
Koprnyce pacxogomepa.

HenpaBunbHOe nogkstoye-

HWE CUIrHaJIbHbIX NpOBOAOB.

N3MeHUTb Hanpas-
JIeHMe yCTaHOBKM
pacxofomepa.

MoaknouYnTb B COOT-
BETCTBUM C puc. 8.9
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13 CBUOETEJNIbCTBO O NPUEMKE

PACXOOOMEP PCM-05.03CM N9 COOTBETCTBYEeT TeXHW4YeCKuM
ycnosuam TY PB 14746967.040-99 v npu3HaH ro4HbIM ANg 3KCnayaTaumm.

. o-o-o-o-O-O-O-Oe e

Mpepenbl OTHOCUTENbHOM NOrpPeLIHOCTU N3MEPEHUI B AManNa3oHe pacxoaoB
oT 0,04Gmax go Gmax % %:;

Pacxopomep PCM-05.03CM,

BbixoAHaa 4acToTa COOTBETCTBYIOLLAA MakCMMaibHOMY pacxoay
Gmax = 2 kl'y. (cM. MPUNTOXEHUE A).

MepBuyHbI Npeobpa3oBaTens pacxoaa MMP Ne

N3MepuTenbHO-BblUNCUTENbHbIN 610K BB Ne

TepmonpeobpasoBaTtens TC1 Ne

[aTta n3rotoBsieHus 202 .

OTK

[aTa ynakoBku 202 .
M. M
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14 NPABUINA XPAHEHUA U TPAHCINTOPTUPOBAHUA

Pacxonomep cnepyeT XpaHUTb Ha CTesiaxax B CYXOM W BEHTUIMPYEMOM
nomeuwieHnmn npu Temnepatype ot 5 no 40°C, OTHOCUTENBHOM BI@XHOCTU 40
95% npu TemnepaTtype 25 °C.

TpaHcnopTupoBaHue pacxogoMepa Npom3BoAMTCa NbbiM BUAOM TpaHC-
nopta (aBMauWOHHbLIM — B OTaMJIMBAaEMbIX repMeTU3NPOBaAHHbIX OTCEKAX CaMo-
N1eTOB) C 3allMTON OT aTMOCPEpPHbIX 0CaAKOB.

Mocne TpaHCNOPTMPOBaHMSA NpU OTpULATEsbHbIX TEMMNepaTypax BCKpbITUE
ALWMKOB MOXXHO NPOU3BOAMUTL TOJSIbKO MOCSE BbIAEPXKUN UX B TedeHue 24 yacoB
B OTanJMBaeMoOM NMOMELLEHUMN.

YnoxeHHble B TpaHCnopTe pacxoAoMepbl AO/KHbI 3aKpenasaTbCcs BO n3lbe-
XaHue NageHus n coyaapeHun.

15 TFAPAHTUN N3TOTOBUTENA

MpeanpusaTUe-n3roToBMTENb rapaHTUPYeT COOTBETCTBME pacxoaoMmepa
TpeboBaHuam TY Pb 14746967.040-99 npu cobnoaeHnn notpebutenem ycno-
BWI TP@HCMOPTUPOBKM, MOHTaXa, aKCrnyatauum.

[apaHTUMHBIA CPOK CO AHSA MPOAAXW pacxoAoMepa coctaBnsert 48 mecs-
LeB.

F@apaHTUMHbIA CPOK XpaHeHUs — 6 MecsaueB C MOMEHTa WM3roToBEHUSA
nsgenus.

[@apaHTMM pacnpoCTPaHATCA TONbKO Ha pacxo4oMep, Y KOTOPOro He
HapyweHbl NaoMbbl.

Pacxonomep, y KOTOpOro BO BpeMsi rapaHTWMHOro cpoka 6yaet obHapy-
XXEHO HeCooTBeTCTBME TeEXHNYECKNM TpeboBaHMSAM, peMOHTUPYeTCS npeanpu-
ATMEM-U3rOTOBUTENEM UM 3aMEHSETCH APYIUM.

Mo Bonpocam rapaHTMMHOroO o6CcnyxuBaHus cnegyet obpawatbca B cep-
BUCHBbIN LEHTPp NpeanpuaTMsa-usrotoBntens:

Pecnyb6nuka Benapycb

223035 MuHckumn panoH, n. Patomka, yn. NapkoBas, 10
cekpeTapb: Ten./cbakc (017) 517-17-47, 517-17-55

otaen npopax: ten. (017) 517-17-89, ten./cpakc (017) 517-17-31
e-mail: info@arvas.by, web: http://www.arvas.by

CepBUCHbIN LUeHTpP: . MUMHCK, yn. TpocTeHeukKas, 5
aucnetyep: Ten. (017) 358-23-96, cdaxc (017) 337-10-27,
Mo6. +375-44-555-36-49

pemoHT: Ten. (017) 343-25-75
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16 YYET PABOTbI

CeBepeHuns o BBOAE B aKCnayaTtauuko, peMOHTE, NoOBeEpKaX nNnpuBeaeHbl B

Tabn. 16.1.

Tabnuua 16.1

Moanuce
[aTa HanmeHoBaHue paboTbl KTo nposoaun N OTTUCK
Knenma
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NMPUNOXEHUE A
Cneuundumkaums 3akasa pacxogomepa

PCM-05.03CM - XXXX - XXXMM - X - X-0-X-X-1-1-X-X-XXX

]

P MPMM

025 015
032 025
050 032
080 050
100 080
150

Tunn
anaveTtp
YCINOBHOIO
npoxoga
nrp

Komnnekraums Het 0
MOHTaXXHbIMWN YaCTAMM Oa 1

[a (nvweBoe ncnonHeHve) 2
(13 Hepx. cTanu, Tonbko Ans MPM Ay 25,32,40,50)

KaHanbl namepenus Hetr O
TemnepaTypbl Ectb 1
TC + rvunb3a 3awmTHasa 2

[MporpammHoe obecneyeHne Hetr O
ans pabotbl ¢ uHTEpdEencom Ectb 1

Mopaynb Ne1 Her O
TOKOBbIN Bbixof 4-20, mA Ectb 1

Moaynb N22 Hetr O
NHTepderic RS-232/RS-485 Ecte 1

"HanpsbkeHne" 1
KoHdurypaums BbIXoQHOrO Kackaaa "OTKPBITbIA KOMMEKTOp" 2

(FINuV) "CyxoW KOHTakT" 3

36B 36
HanpspkeHve nutaHus 230B 230
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Mpumep 3anucu pacxogomepa npu 3akase:

PacxoaoMep-cUETUMK 3/1E€KTPOMArHUTHBbI
PCM-05.03CM -MNPM-80MmM-1-1-0-0-1-1-1-1-1-230

B npumepe npuBeaéHo obo3HauyeHne pacxogomepa PCM-05.03CM c nep-
BWYHbIM npeobpasoBaTenem pacxoga tvna MPl, anamMeTpoM yCrnoBHOMO npo-
xoaa (Ay) 80 MM, C KOMMNJIEKTOM MOHTaXHbIX YacTel, C KaHaslaMn N3MepeHns
TemnepaTtypsbl, 6€3 nporpaMMHoOro obecrneyeHuns, c MoaysieM TOKOBOIO BbIX04a
4-20mA, c nnaTton nHtepdericHon RS-232/RS-485, c KOHpUrypaumemn Bbixoa-
Horo kackaga F/N n V - "HanpsxxeHue", c HanpsixeHneM nutanus 230 B.
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NMPUNOXEHUE b
FaGapuTHbIe M yCTaHOBOYHbIE pasmepbl

MabapuTHblie, YCTAHOBOYHbIE U NpUcoeanHuTENbHbIe pa3Mepbl MNP

(a1
S

S
£ Ju 1
L Ama
YcnoBHoe Pazmep, MM
o6o3HaueHue ay L Rmax h Amax D D1 d n
+2
npPN-25 25 147(155) 3 232 174 115 115 85 14
+3
npen-32 32 202(210) 3 254 187 180 135 100 18 4
+4
MnPMn-40 40 202(210)- 2 255 180 160 145 110 18 4
+4
MnPM-50 50 202(210)- 2 265 185 180 160 125 18 4
+5
npn-8o 80 232(240)2 298 200 204 195 160 18 8
5
MnPM-100 100 238'+2 315 200 232 230 190 22 8
4
MnpPM-150 150 310_+4 398 248 300 300 250 26 8

MNpuMeyaHue - B ckobKax yKasaH pa3Mep A5 UCMOSTHEHWUS C NMPVXKUMHBLIMU WanbamMu; NPpUXUMHbIE
wanbbl NpeaHasHayeHbl ANsS AOMONHUTENbHOM 3aWnTbl GTOPONIAacToBON (DYyTEPOBKU NMPU MOH-
TaXe W 3KCnayaTtaunmn nepemMyHoOro npeobpasosarens.

Puc. B.1
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MabapuTHble, YCTaHOBOYHbIE U MpUCoeaMHUTENbHbIE pa3Mepsbl MPIMM

Py
(O]
g
i a
oD
O &
J U
L
YcnoBHoe Pasmep, MM
0603HaueHune ay L Rmax I ' Amax D
MNPMM-15 15 10142 246 138 114 108 85
MNPMM-25 25 101+£2 246 138 114 108 85
MnPMM-32 32 10142 246 138 114 108 85
MNPMM-40 40 101+£2 246 138 114 108 85
MNPMM-50 50 10142 246 138 114 108 85
MNPMM-80 80 18042 278 138 114 140 125
Puc. B.2

Pacxogomep PCM-05.03CM. lNacrioprt.

51




abapuTHble N ycTaHOBO4YHbIE pa3mepbl BB

168+0,3

@5

180

oaod
\~—

182

Puc. B.3

195+0,3

204
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[MapoHuTOBbLIE NPOKNAaaKK

2* (ans cnpaBok)

@D 0 d1 ﬁ
Tvn ONP Ay di, mm D, mm
nPN 25 27 73
nen 32 36 84
nPN 50 54 109
MPMn 80 76 144
nen 100 100 170
nPN 150 144 226
MPMNM 15 17 109
MNPMNM 25 27 109
MNPMNM 32 36 109
MPMNM 50 54 109
MNPMNM 80 76 144

Puc. B.4
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NMPUNOXEHUE B
TpeboBaHMA K NPSAMONIMHENHLIM y4YyacTkaM npu yctaHoBke [MIMP

MuHnManbHas
AnnHa nNpsiMo-
JINHEHOro
yyacTka
Tun rmapaBANYecKkoro ConpoTUBEHUN
> >
g2 | o
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