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[Mepen nyckom npubopa B aKcnmyatauuto Heobxoammo npo-
BEPUTb Yacbl peanbHOro BpEMEHU U, ecin 3To Heobxoanmo, npo-
N3BECTM YCTAHOBKY YacoB. Kpome Toro, Heo6xoanmo npousBecTu
cbpoc apxXnBHOM NaMSTU N CHETYMKOB.

Ecnn nmeetca cuntbiBatens apxuea MM2330, To ykasaHHble
Bbllle ornepaumm MOXXHO BbIMNOMHUTL C ero MnoMOLLbIO, PYKOBO-
OCTBYACb MHCTPYKUMEN no akcnnyartaumm Ha MM2330.
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HacTtosiwee pykoBoactso no akcnnyatauuun (P3J) npeaHasHayeHo Ons U3YyYeHUs yCT-
poncTBa, NpUHUMNA AEWCTBUS, NpaBui 3KCNyaTauun n TeXHUYeckoro obcnyxuBaHus
MHOrOyHKLMOHaNbLHOro BTOpPUYHOro npubopa (TennoaHeprokoHTponnepa) MM2300 (B
AanbHenwem — npubop) B wucnonHeHMun Ex ¢ 3awmton “UckpobGeszonacHas
aneKkTpuyeckas uenb”.

PykoBOACTBO MO 3Kcnnyatauum COOEpXUT OnucaHue YCTPOWUCTBA, ero TeXHW4Yeckue
XapaKkTEPUCTUKN N cBeAeHUda, Heobxoanmble Ana obecneveHus UCnonb3oBaHUs TEXHU-
YeCcKux BO3MOXHOCTeN npubopa.

1. OMUCAHUE N PABOTA

1.1. HASBHAYEHUE U3OENUA

1.1.1. MHorodyHKUNOHaNbHbIN BTOPUYHbBIA NPUBOpP (TENSTIO3HEPrOKOHTPONNEP)
MM2300Ex (B ganbHenwem - npubop) npeaHasHayeH a4 BblMUCEHMS U perncTpaumm
napameTpoB TEMNMOIHEPreTUYECKNX BESTUYNH, UMEIOLLNX CMOXHYIO 3aBUCUMOCTb OT psaa
BXOOHbIX CUrHaNoOB OT HECKOJSTbKMX NEPBUYHbBIX NpeobpasoBaTenen, a Takke Ans pernct-
pauun aTux NnapameTpos (Temnepartypa, aBneHne, pacxon BoAbl U Ap.) U nepegayn uH-
dopmaL MM B aBTOMaTU3NPOBAHHYH CUCTEMY cOopa AaHHbIX.

1.1.2. 3anucbk npmnbopa Npu 3akase M B LOKYMEHTaLMM OPYron NPOAyKUuK, B KOTOPOM
OH MOXET ObITb MPUMEHEH:

"TennoaHeprokoHTponnep UM2300- Ex-1F4I- UM23.00.00.001TY"

Bonee nogpobHble cBeaeHus, HeobxoanMble ANs 3aka3a npubopa, 3aHOCATCA B On-
pocHbI nucT (MNpunoxeHue 4), KOTOPbIN HanpaBnsaeTcs NPeanPUATUIO - N3rOTOBUTENTHO.

1.2. TEXHUWYECKUE XAPAKTEPUCTUKU

1.2.1. BxogHble KaHanbl.

1.2.1.1. N3mepuTernbHble Lenn U Lenn NMTaHnus 0aTyMKOB BbINOSHEHbI MO KaTeropum
“UckpobesonacHasn anekTpuyeckasa Lenb” knacca “ib 11B”.

OOLee konn4ecTBo KaHanoB He bonee 5, B TOM Yucne:

- TokoBble 4 -20 MA 4

- YACINO-UMNYIbCHbIN (YacToTHbIN) 0.002 - 2000 My 1

1.2.1.2. N\amepuTenbHble BXOAbl rarbBaHNYECKM pa3BsA3aHbl OT Kopryca npubopa.

1.2.1.3. lNpepenbHble 3HAa4YEeHUSs UHOYKTUBHOCTU N €MKOCTU AN BHELWHUX Leneun, noa-
Knoyaembix K uckpobesonacHbIM BXodam, He OO/mKHO npeBbiwaTb Lo:0.1MIMH;
Co: 0.01 mk®.

HanpsbkeHne uckpobesonacHbix Lenen He npesbillaeT 56 BonbT. TOK KOPOTKOro 3a-
MblKaHMA nckpobesonacHbix Lenen He npesbiwaeT 200 MA. MakcnmanbHasi MOLLHOCTb
nckpobesonacHbIX Lienen He npesbillaeT 5BT.

1.2.1.4. MmeeTca UCTOYHMK NUTaHUSA NepBUYHbIX NpeobpasoBaTenen co crneayrLwmmm
napamMmeTpamu:.

HanpsbkeHue - 24 B, Tok Harpy3ku - 80 MA - Ons nepBuYHbIX Npeobpa3oBaTenen
4 - 20 MA;
HanpspkeHue - 24 B, Tok Harpys3kn - 50 MA - ans pacxonomMepos.

MCTOYHMK, mncnomnb3yemblin NS NUTaHUS pacxogomepa MMeeT rafibBaHU4eCKyro
pas3Bs3Ky OT UCTOYHWMKOB, WCMOSb3yeMbIX AN NUTaHUA NepBUYHbIX NpeobpasoBaTenemn
4 - 20 MA.

1.2.1.5. BxogHoe conpoTMBreHne TOKoBbIX kaHanos, Om 250 om + 1%.

1.2.1.6. TOK nMTaHMs YacTOTHbIX (YNCIIOUMNYNbCHBLIX) AAaTYUKOB C BbIXOLHBIMW CUT-
Hanamu, opmMmpyemMbiMn NEPUOaNHECKUM U3MEHEHUEM COMPOTUBIIEHUS BbIXOOHOM Le-
nm- 7 =2.5wmMA.
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1.2.2.TNorpewHoCcTb NU3MEepeHUn.
1.2.2.1. Npegenbl gonyckaemowm OCHOBHOW MOrpeLlHoOCTN Nnpeobpas3oBaHns BXOOHbIX
CUrHanos:
npuvBeLeHHasa [ONS aHanoroBblX BXO40B +0.15% wnn % 0.25%;
OTHOCUTESbHAsA AN YaCTOTHbLIX YMCNOUMMYJSIbCHbIX BXOL4OB + 0.1%;
Mpeaenbl cymMmapHOWM AONYyCTMMOW OCHOBHOM norpeluHocTy (d) npubopa, Bbluncnsto-
LLIero MCKOMbIe MapaMeTpbl NO CUrHanamM HeCKOMbKUX A4aTYMKOB, onpenenstTcs no gop-
Myne:

agn 60.5
5=+KG&Q nfX? +5C*7
i=1 (%]

roe K= 1 npyu m=1,2 ,K=2 npn m>2 ; m- KOIM4ECTBO KaHanoB
K=1 npwu ntobbix m Ana napaMmeTpoB C HapacTalLMM UTOrom,
d Xi - oTHOCMTENbHas NOrPELLUHOCTb N3MEPEHUS B I-M KaHarne,
ni - KOAPMULMEHT YyBCTBUTENBHOCTUN BbIXOLHOW BEMNUYUHBI K | - TOMY NapamMeTpy,
dC - norpewHoCTb BbIYUCNUTENBHBIX NpoLeayp, BKOYas BblMUCIEHME MIOTHOCTMH,
SHTanbNuM 1 ap.
1.2.2.2. TorpelwHocTb, BHOCUMAs BbIMUCIIUTENBHBIMU NpoLeaypaMmu npu obpaboTtke
CUrHanoB No HeckonbkMM kaHanam (dC) He gomkHa npeBbiwaTb 0.15%.
1.2.2.3. [lononHuTenbHasa NorpeLHoCcTb, Bbl3BaHHAsA UIBMEHEHMEM TeMNepaTypbl OKPY-
XatoLlen cpefbl, He gosmkHa npesbiwaTtb 0.1% ana aHanorosbiX BXOA0B.
1.2.2.4. [JononHuTenbHas NOrpeLHoCTb, BbI3BaHHAA N3MEHEHNEM HaNPSHKEHUs NuTa-
HWA B AnanasoHe pabo4nx ycrnoBsum, AOSMKHA ObITb HECYLLIECTBEHHON.
1.2.2.5. Npubop obecneunBaeT ocnabneHme BHELWHMX NoMex YacTtoTtom 50 Mu:
- HOpMarbHOro Buaa - He meHee 60 a6;
- obwero B1Maa - He meHee 60 a6.
1.2.3. BbixogHble KaHanbl
1.2.3.1. [1Ba kaHana Tuna Cyxou KOHTakT. B kayecTBe KOMMYTaLUMOHHbIX 3N1EMEHTOB
NCNosib3oBaHbl ONTPOHbI. MakcMManbHble aNeKkTpuyeckne napaMmeTpbl KaX4oro kKaHana:
- HanpsHXXeHne KoMmyTauum 60B
- TOK KOMMYyTaLmn 200mA
- MakcMmarsnbHOe HanpshKeHue, KOTOpoe MOXET ObITb MPUMOXKEHO K BbIXOOHbIM KaHa-
nam 6e3 HapyLleHus ICKPOBe30nNacHOCTM - CeTb MNEPEMEHHOr0 TOKa C HarnpsikeHuem
220B +10/-15% 4vactoton 50 + 1 'y,
1.2.4. NHankauwms.
1.2.4.1. NMpubop wnmeeT andasntHo-Lmdpposon XKK-agncnnen emkoctbto 2x16 cnmso-
nos.
1.2.4.2. Yicno nHauumpyemblx paspsiaoB AN napaMeTpoB, permcTpupyemMblx Hapac-
Tarowum ntorom — 7. LleHa eguHuusl mnagwero paspsga 3aBuCcUT OT NPOSOITKUTENbHO-
CTW OTYETHOro nepuoga M BenvYMHbl pacxoa, ycTaHaBnMBaeTcs Npu nporpamMmmMmpoBa-
HUWM Npnbopa n A0MKHA YAOBETBOPATh YCOBUIO:
Q* 10" < 10M/(S*24) < Q*10"+1,
roe Q - pacxopa sHeproHocuTens, en./y;
S - BefiM4MHA OTYETHOro nepuoaa, CyTok,
M — YMCNo paspsiAoB CYETHMKA,
1/10" - LieHa eaMHULBI MNaALLEero paspsiaa cHeTymKa.
1.2.4.3. NHgmuumpytoTca napameTpbl N0 BCEM 3a4eNCTBOBAHHLIM U3MEPUTESbHBIM Ka-
Hanam n HeobxooMmoe KONMYECTBO BbIYMCIIEHHbIX NapamMeTpoB (40 24 napameTpoB).
1.2.4.4. Beibop nHANUMPYEMOrO KaHana npou3BOAUTCSA NocrneaoBaTenbHbIM - LIMKAN-
Yecknm nepebopom € NOMOLLLbIO KHOMOK Ha NULEBOW NaHenM.
1.2.4.5. llocne BKNIOYEHUS MHANUUPYETCS napaMmeTp B HYNEeBOM KaHane, COOTBEeTCT-
BYOLLIMA OCHOBHOMY Ha3Ha4yeHuio npubopa.
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1.2.5. Pernctpauusa xoga napameTpoB BO BPeMEHMW.
1.2.5.1. lNpubop obecneymBaeT perucTpaumo He meHee 8 napameTpoB.
1.2.5.2. Habop pernctpupyembix napameTpoB W MHTEpBas perncrpauumn 3agarTcsa C
KOMMbloTepa.

1.2.5.3. O6bem namaTn gns permctpauumm - 60 Kéant .

1.2.5.4. Npnbop coxpaHsieT 3apermcTpMpoBaHHYO MHAOPMALNIO NPU OTKAOYEHUN Ce-
TEBOro NUTaHusi He MeHee 1 roga.

1.2.5.5. Npubop nmeeT cyeTynk BpemeHu HapaboTtku. LleHa peneHmsa - 1 yac wnm
IMUH.

MorpelHoCTb n3amepeHnsa Bpemenun He 6onee 0.1 %.

1.2.6. UHTepdencsl

1.2.6.1. RS485 - ncnonb3yeTca Ans BKYeHust npubopa B ceTb cbopa AaHHbIX NoA

ynpasneHuem N3BM Tuna IBM. BxogHble uenn nHtepdenca ransBaHn4eckn-pasBssaHobl
OT nckpobesonacHbix uenen. MakcumanbHOe HanpsikeHue, KOTopoe MOXeT ObITb Npuo-
EHO K KaHanam RS485 6e3 HapyLieHnsa nckpobe3onacHOCTU - CETb NEPEMEHHOro Toka
Cc HanpsxeHuem 220B +10/-15% yactoton 50 £ 1 Iy,
1.2.6.2. lNpwu paboTte B ceTn NpMbOp MOXET BbIMOMHATL CneayoLlmne yHKUNN:

nepeaaBaTb JaHHbIE O TEKYLMX 3HAYEHUSX N3MEPSEMbIX NapaMeTPOB;
nepegaBaTb pe3ynbTaTbl TECTUPOBAHUA Npnbopa;
nepeaaBaTb apXUB HAKOMIEHHbIX JaHHbIX O XOA4€E NapaMeTpOB BO BPEMEHWU;
nepeaaBaTb JaHHble nacnopTta npubopa;

- nepegaBaTb KOHTPOSbHbIE KOAbl 3aWUTbl OT HECaHKUMOHWMPOBAHHONO BMeLLa-
TenbCTBa B YCTAHOBKM NapaMeTpoB npnbopa;

- MPMHMMAaTb faHHble Ans Bblbopa perncTtpmpyemMbix napaMmeTpoB U BENUYUNHE WH-
TepBana perncrpauuu,;

- NPUHUMATb aHHble AN NPOrpaMMUPOBaAHUS XapakTEPUCTUK N3MEPUTENbHbIX Ka-
Hanos.;

- MPMHMMATb AaHHble 0 KOHGUrypaumm npubopa (3NEeKTPOHHbIA NacnopT).

1.2.6.3. RS232 - ncnonb3yeTcs AnNs nporpammMmmpoBaHuAa npubopa n cbopa 3ape-

rMCTPUPOBAHHbIX AaHHbIX HA MeCTe YCTaHOBKU Npubopa TONMbKO C NOMOLWbIO CYM-
TbiBaTens apxuBa MM2330 unu komnbrotepa HoyTtoyk, paboTtarowero ot 6atapeun u
He NOAKITHYEHHOro HU K KaKUM APYrUM Lensm.

1.2.7. O6wue aaHHbIe.

1.2.7.1. NoTpebnsemas MowHOCTb He Gonee 8 BA.

1.2.7.2. Macca He 6onee 1,1 kr. [abaputbl npubopa He bonee:

BbiCcOTa 72 MM,
wupuHa 144 mm,
rnybvHa 130 mwm;
1.2.7.3. Onekrpuyeckasi NPOYHOCTb M30NAUUKM BbIOEPXKMBAET NEPEMEHHOE Hanpsxe-
HWe cuMHycomaanbHOW hopMbl YacToTon oT 48 oo 62 'y nnn HanpshkeHne NOCTOSAHHOro
TOKa, nMetoLLee nynscauuio He Bbiwe 3 % 1 3HadeHue, paBHoe 1,4 yka3zaHHOro 3Ha4yeHus
HaNpPsHKeHUs1 NepeMEHHOro ToKa.

Mpn npoBepke 9MNEKTPUYECKON MPOYHOCTM MU3ONAUUMM UCTbITAaTENbHOE HanpsXXeHue

npuknagbiBaeTcs :

- Mexay uckpobesonacHbIMU LiensamMu (CoeaMHEHHbIE BMECTE KOHTaKTbl pasbemMa
«MckpobesonacHble Lienm») 1 koprnycom npmbopa — 500B.

- Mexay uckpobesonacHbiMU LiensamMu (CoeaMHEHHbIE BMECTE KOHTaKTbl pasbemMa
«MckpobesonacHble Lenm») n CUoBON Lenbto (COeANHEHHbIE BMECTE KOHTaKTbI
pasbema «~220V») — 1500B.

- Mexay uckpobesonacHbiMU Lensamu (CoegMHEeHHbIE BMECTE KOHTaKTbl pasbema
«MckpobesonacHble Lenm») 1 uenamm nHtepdenca RS485 (coegMHeHHbIE BMecTe
KOHTaKTbl pa3bema RS458) — 1500B.
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Mexay uckpobesonacHboiMM Lenamm (CoeguHeHHble BMeCTe KOHTaKTbl pasbemMa
«MckpobesonacHble Lenu») n uensammn ynpasneHns (CoeanHeHHbIE BMECTE KOHTaK-
Tbl pasbemMa «Bbixoabl») — 1500B.
MEeXAy NCKPOOMaCHOW Lenbto, ranbBaHNYeCKn CBA3aHHOM C uckpobesonacHom (Co-
€[NHEHHbIE BMECTE KOHTaKTbl padbema RS232) n cnnoson Lenbio (COeANHEHHbIE
BMeCTe KOHTaKTbl pa3bema «~220V») — 1500B.
Mexay nckpobesonacHbIMM LEeNAMU ranibBaHUYECKN He CBA3aHHbIMU Mexay cobom
(coegmHeHHble BMecTe KOHTaKTbl X3.12; X3.13 1 coegMHeHHble BMeCTe OCTaslbHble

KOHTaKTbl X3) — 500B.

- MeXpay ceTeBOW 1 BTOPUYHbIMU 0B6MOoTKamm TpaHcdopmaTopa - 2500 B;
- Mexay Bcemu obMOTKaMun n cepaedHnkom TpaHcdopmartopa - 1000B.

1.2.7.4. TuTaHne npubopa: ceTb NEPEMEHHOro Toka C HanpskeHnem 220B +10/-

15% vactotom 50 = 1 W,

1.2.7.5. Onana3soH pabounx temnepatyp 0 - 40 °C
1.2.7.6. OTHOCcuTenbHas BnaxHocTb 4o 80% npu 35 °C 1 6onee HU3KMX TeMnepaTypax

0e3 KkoHaeHcauun Bnaru.

1.2.7.7. CTeneHb 3awmTbl Nnpubopa OT BO3AENCTBMS BHeLWHen cpeapbl IP30.

1.3. COCTAB U3AENUA

1.3.1. CocTtaB komMmnnekTa npubopa npuseaeH B Tabnuue:

HanmeHoBaHune O603Ha4veHne Kon-| Mpumeyanue
BO
TennoaHeprokoHTpornnep MM23.00.00.001TY | 1
MM2300EXx
PykosoacTso no akcnnyaTtauun [(MMM23.00.00.015P3 | 1 |Ha 5 npubopos., HO He Mme-
NM2300EXx Hee 13K3. B OOVH agpec
MacnopT M23.00.00.001INC | 1
KpOHLUTENH 23.00.050 2
Kabenb RS232 MM23.00.910 1 |lo 3akasy
Bunka MiniDIN 4-x KOHT 1
KnemmHas konoaka GMSTB-2.5/2 1
Koxyx konogkn GMSTB KGG-MSTB2.5/3 1
DB-25M Bunka DB-25M 1
DB-9F rHes3no DB-9F 1
Kopnyc onsa DB-25M DP-25C 1
MnombupoBoyHas Yallka ans 1
DB-25
Kopnyc gna DB-9F DP-9C 1
Tpybka TepmoycagoyHas 2
d=2mm, L=7mm
Tpybka TepmoycagoyvHas 1
d=5mm, L=15mm
JuckeTa C 3MeKTPOHHbLIM nac- 1 |Ha 5 npubopos, HO He Me-
MOpPTOM 1 NPOrpaMmoii Hee 19K3. B OOWH agpec.

1.4. YCTPOUCTBO U PABOTA
1.4.1. CtpykTypHas cxema npubopa mog. «Ex» npmBegeHa Ha puc.1.1.

BxoaHble curHanbl ¢ TOKOBbIX N3MEPUTESIbHbIX KaHall0B 4Yepes3 onok MCKpO3aLlnThbIl Mo-

CTynatT Ha MynbTunnekcop MX.
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Ha BxoApbl 3TOro ke MynbTUNIeKcopa nogatTcs HyNeBOW YPOBEHb M HanpsikeHue C
3TanoHHoro uctodHunka Uref, ncnonbsyemble npy aBToOKanMOpoOBKE aHaNoroBbix KaHanoB
npubopa.

YnpasneHne MX ocywectensetca ot CPU Ha ogHokpucTanbHon MukpoOBM P80C32.
CPU npounssoanT nepeknioyeHme BXOOHbIX KaHanoB B 3aaHHOM NocrnenoBaTesibHOCTM.

C MX BxogHble curHanbl NOCTYNarT Ha aHanoro-undgposorn npeobpasosatens A/D wn
ganee Ha CPU.

YacToTHbIN (YNCNO-UMMNYIBbCHBIN) CUrHan Yyepes YCTPOMUCTBO ONMTMYECKOM Pa3BA3KM MO-
cTynaeT Ha Bnok cyeT4nkoB u nameputenen nepunoga PIC un ganee Ha CPU.

CPU npousBoguT HopManusauuio 1 ivHeapmusauuio BXOOHbIX CUrHAroB, BblYUCIEHNE
napameTpoB MO CUrHaNam HEeCKONbKMX AATYMKOB, BblAayy AaHHbIX HA UHOWKATOp, perun-
CTpaUMIO OaHHLIX B OnepaTtMBHOM namsaT nu obmeH gaHHbiMun ¢ NM3BM no nHtepdencam
RS232 n RS485.

PesynbTatbl nM3MepeHun WHAUUMPYIOTCS C MOMOLLbLIO OBYXCTPOYHOro andaBuTHO-
umcpposoro XK-gucnnes. B ogHoM 13 paspagos gucnnes UHAULMPYETCA CUMBOM «=»,
MUraroLUNn ¢ NEpPMOAOM 2 CeK, YTO SIBMAETCA NpU3HaAKoM HopMarnbHOM paboTbl npouec-
copa.

Linkn namepeHunit noBTopsieTcst ¢ nepnogom 1cek, BoipabartbiBaembiM Tanmepom RTC
Ha 6ase KBapLeBOro reHeparopa (4acbl peanbHOro BpeEMEHN).

Pernctpauus xoga npouecca BO BpeMeHn (BedeHne apxuBa) NponsBoauTCcs B onepa-
TMBHOM 3anomMuHatowem yctponctee(RAM) KMOI Tnna ¢ pe3epBHbIM MCTOYHUKOM NUTa-
Husa (MPIT), no3songawowemM coxpaHntb MHopmMauunio B8 RAM Npu OTKIIHOYEHUU NMUTAHUSA.
WPl BbinonHeH Ha nutneBon GaTtapee tmna CR2032 dupmbl RENATA (LBeuapwus)
VARTA (Fepmanuns) unmn GP (KOxHasa Kopesl). 3ameHa 6aTtapen npoBoguTca OAWMH pas B
Tpu roga npu nosepke Ha 6atapeto Tmna CR2032 dupmbl RENATA (LLBeuapusa) VARTA
(Fepmanuga) nnu GP (KOxHasa Kopes).

O6bem perncTpupyembix B apxmBe gaHHbIX paBeH 60K 6anT.

NHTepdenc RS485 npegHasHayveH onsi BKNoYeHUs npubopa B ceTb cbopa JaHHbIX.

NHTepdenc nmeet ranbBaHNYECKYIO Pa3BA3KY.

NHTepdenc RS232 npegHasHayeH ans nporpaMmupoBaHus npubopa, a Takke gns
cuuTbiBaHuA apxuea. NMporpammupoBaHue M cuMTbiBaHME apxuBa C npubopa, ycta-
HOBINEHHOro Ha o6bLeKTe, [OoNyCKaeTCA TONMbKO cunTbiBaTenem apxmsa UM2330 nnwm
KoMnbtoTepom HoyTOyKk B pexXxmmMe ¢ aBTOHOMHbIM NUTaHUEM U He NOAKITHOYEHHOro
HU K KAKUM APYIrUM LensiMm.

1.4.2. MNporpammHoe obecnedeHne npubopa cocTtont m3 6a3oBOro mMoayns, 3anuMcaH-
Horo B [13Y, n nacnopta koHdurypaumm npmbopa, KOTOpbIA 3aHOCUTCS B Nepesanuchbl-
Baemylo ¢ Komnbtotepa namate EEPROM. KoHdurypaums npubopa co3gaeTcs Ha OCHO-
BaHWM OMPOCHOro NncTa, NpeAcTaBNeHHOro 3akas3ymkom.

1.4.2.1. KoHdurypmpoBaHue npubopa npounssoautcsa Ha NOBM B nporpammHon cpegne
MM2300Win; pasgen meHto - “KoHdurypaums”. PykoBoACTBO Nofnib3oBaTesnisi NocTaBnseT-
cs ¢ naketom nporpamm MIM2300Win. lNMocne cosgaHus nacnopTa OH 3anucbiBaeTcsl B
npubop no kaHany RS232 unn RS485. MNpu 3anncu nacnopta npubop popmMmpyeT KOH-
TPONbHbIN KOA4 3anucn. HecooTBeTcTBME KOAa, CYMTbIBAaeMoro ¢ npubopa, koay, 3a-
cdomkcupoBaHHOMy Npu 3anMcu nacnopTa, CBUAETENbCTBYET O HECaHKLUMOHMPOBaH-
HOM BMeluaTenbCTBe B KOH(urypauumto npmbopa. NMNogobHbim e obpasom dopmumpy-
eTCA NacnopT KOHCTaHT, COAepXalluin, Hanpumep, CBEAEHUS O CyXalolem YyCTPOUCTBe
UM O XapakTepucTukKax NPUPOAHOro rasa.

1.4.2.2. YcTaHOBKa 4YacoB pearibHOro BpeMeHu 1 cbpoc nokasaHum npudopa npomsBo-
antca ¢ N3BM mnu ¢ nomouwbio cunThiBaTENa apxusa NMM2330.

1.4.3. CuntbiBaHWE TEKyLLUMX NOKasaHMM npmbopa n apxmea, NpeacTaBreHne AaHHbIX B
rpadpudeckoMm Buae M (POpPMUPOBaHME OTYETOB MPOU3BOAUTCH B MPOrpaMMHON cpeae
MM2300Win, koTopasa ncrnonb3yeT 3feKTPOHHbIN nacnopT npubopa.

1.4.4. AICTOYHVMK NUTaHUS.

Ana nutaHnsa npubopa u nepBUYHLIX NpeobpasoBaTenen MUCMNONb3yeTCs HECKONbKO
HanmeeHvuZ, ranbBaHN4YeCKN pa3BA3aHHbIX APYr OT Apyra, KOTopble npuBenEHbl B Ta6n|/|u,e:



1MM23.00.00.015.P3

Ne | HanpsixxeHue Tok Ymo numaemcs
1 +58B 200 MA | BbluncnutenbHbin 6nok ¢ P80C32
+12 8B 25 MA | smepuTtenbHbIn
-128B 15 mA | brnok
+24 B 80 MA | MutaHne 4-x nepBUYHbIX NpeobpasoBartenen 4 — 20 MA*
2 +248 50 mA | lNuTaHne pacxogomepa
3 +5B 60 MA | UHTepdenc RS485

* CyMMapHbIN TOK NUTaHUSA BCEX OATUYMKOB HE JOMKeH npesbiwaTtb 100 MA.
COpU30OHTarNbHLIMU JIMHUSMW pa3fefieHbl ranbBaHUYeCKN pas3BA3aHHble rpynnbl  Ha-
NPS>KEHUMN.
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1.5. CPEACTBA USMEPEHUA, UHCTPYMEHT U NPUHAANEXHOCTHU

[ns npoBepkn cootBeTcTBMs npudopa MM2300Ex TpeboBaHMsIM TEXHUYECKUX YCO-
Bun MM23.00.00.001TY, BbINOMHEHUS paboT MO TEXHUYECKOMY OBCIYXMBAHUIO U TEKY-
LLleMy peMOHTY npubopa n ero pyHKUMoHanbHbIX 6110KOB UCNONBL3YTCA CEPUNHO BbIMNyC-
Kaemble cpecTBa U3MepeHus.

1.6. MAPKUPOBKA U NJIOMBUPOBAHUE

1.6.1. Ha kaxxgom npubope HaHeceHbl (CM. puc.2.1):

- 3HaK yTBEpXXAeHNa Tuna (B N1eBOM BEPXHEM Yrily)

- (byHKUMOHanNbHOE Ha3Ha4veHne, Hanpumep - “TEMNIOSHEPT OKOHTPOIIEP”;

- ycrnoBHoe o603HaveHune npubopa (MM2300EX);

- 3aBOACKOM HOMep;

- MapkupoBka no B3pbiBosawmte “[Exib]IIB X”

- HagnNucun, packpbiBaloLlne Ha3Ha4YeHne opraHoB yrpaBneHus,

NHOMKaALMN N KOMMYTaLuWK;

- psagoM € pa3bemMoM, cofepXawem uckpobesonacHble Lenu, Haanucb
“UckpobesonacHble uenn, Um:242B,Po:5BT,l0:200mA,U0:56B,L0:0.1 MIH;
C0:0.01 mMkd”.

1.6.2. Ha 6okoBon noBepxHOCTU Npubopa ycTaHaBNMBaeTCA Konogka ¢ yrinybneHnamm
ANna NoMbupoBaHua Hag KpenexHbiMU BUHTaMU Kpbllek kopnyca npubopa. MNnomou-
poBaHMe NPOM3BOAMTCS OTTUCKOM Knerima B 3anofIHEHHOM MNSIOMOMPOBOYHOM MaCTUKOM
yrnyoénexum.

1.6.3. Ha kopnyce ana DB-25M ycTtaHaBnvBaeTcsl konogka c yrnybneHusmu ans
nnoméupoBaHud. NnombupoBaHve NPOU3BOAUTCA OTTUCKOM Krenma B  3anOSIHEHHOM
NNOoMOMPOBOYHOM MACTUKOW yrnyoOneHun.

1.6.4. Ha noTpebuTenbCcKon Tape HakneeHa 3TUKeTKa, cofgepxallas HauMmeHoBaHNe n
Homep npubopa.

1.6.5. MapkmpoBka 3a3emrnieHnss BbINofnHeHa B cooTBetcTBum ¢ TOCT 21130-75 ang
B3pbIBO3aLLMLLEHHOro 06opyaoBaHUS.

1.7. OBECNEYEHUE BPbIBO3ALLULLEHHOCTH

B3pbiBO3almLLEHHOCTb BXOAHbIX Lenen npubopa obecnevnBaeTcs NpuMeHeHneM
BMaa B3pbiBO3awmThl «MckpobesonacHasn anektpudeckasa uenb» no FOCT P 51330.10-99
nyTemM OrpaHUYeHns ToKa U HanpshKeHust B Liensx nepBuYHbIX NpeobpasoBaTtenen (qatym-
KOB) 4O MCKpo6e3onacHbIX 3HAYEHUI U BbINONIHEHNEM OOLLMX TEXHUYECKNX TPebOBaHUN K
B3pblBO3aLymLLeHHOMY obopygoBaHuto no NOCT P 51330.0-99. Cxema 6noka nckposam-
Tbl U CBA3AHHbIX C HAM Lenen npueegeHa Ha puc. 1.2

1.7.1. B3pbiBO3aWMLEHHOCTb NpPU MU3roTOoBNEHUM npubopa obecneymBaeTcs creayto-
LWMMN MepamMu:;

- cunoBon TpaHcopmatop T1 BbeinonHeH B cootBeTcTBUM ¢ TOCT P 51330.10-99 u
CNYXWUT ONA ranrbBaHNYECKOro pasgeneHnsa CUnoBbIX Lienen oT uenen CBA3aHHbIX C UCKPO-
6e3onacHbIiMK. TpaHchopMaTop UCMbITAH Ha YCTOMYMBOCTb K KOPOTKUM 3aMblKaHUAM U
ANeKTpuyecky NpoYHocTb ndonsumm no FOCT P 51330.10-99;

- nckpobe3onacHOCTb BXOAHOW Lienn gaTtymnka vacTtoTbl (X3.22) obecnevmBaeTcs nyTem
orpaHuMyeHust Toka Ao nckpobesonacHoro 3HaveHus 1=2mA pesuctopamm R17-R28 Tuna
CR1206-JW-30K

- MCKpOBGEe30NacHOCTb BXOAHbIX Lenen nutaHusa aatymkos 4-20mA (X3.18, X3.19, X3.20,
X3.21) obecneunBaeTca NyTeM OrpaHUYEHUst TOKa MU HanNpskeHuss Ao Uckpobe3onacHbIX
3HadeHn 200MA n 28.5B aybnupoBaHHbIM 6510kOM cobpaHHOM Ha VT1-VT4, VD5-VD6,
R1-RS;

- NCKpob6e30MacHOCTb BXOAHbIX Lienen kaHanos namepenunsa Toka (X3.5, X3.6, X3.7, X3.8)
obecneynBaeTcsa NyTeM OorpaHMYeHnst Toka A0 MCcKpobesonacHbIX 3Ha4YeHun |I=2mA pesun-
ctopamn R9-R16 tnna CR1206-JW-30K
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- NCcKpobe30onacHOCTb ranbBaHWYECKN pas3Bs3aHHOW BXOOHOW LEenu NUTaHus gaTyunka

(X3.12, X3.13) obecneunBaeTcs
a) orpaHu4yeHMeM MoLHOoCTM AybnupoBaHHbIM Grokom cobpaHHOM Ha VT1-VT4,
VD5-VD6, R1-R8.
6) orpaHnyeHnem HanpskeHnsa cxemon DCP022415DP
B) OrpaHM4yeHnEM paspsiaHOro Toka koHaeHcatopos C1, C2 aybnupoBaHHbIM 610-
Kom cobpaHHOM Ha Mukpocxemax D5, D6 LM317 n pesunctopax R29, R30 tuna
CR1206-JW-20
r) ranbBaHn4yeckas pasBsi3ka obecneuvnaeTca Mukpocxemon DCP022415DP;

- ONA UCKMIYeHNa nonagaHusa CeTeBoro HanpsXXeHus no nuHum ceasu RS485 ¢ gpyrmx
NpnbopoB BbINOMHEHHbLIX B HEUCKPOOE30MacHOM UCNONTHEHUN cxema nHTtepdenca RS485
MMeeT ranbBaHUYEeCKYy0 pasBsa3Ky, MO CUTHANbHOW LEenu BbIMOMHEHHYO Ha TpeX OnTpOoHax
Tmna SFH6156-2 nmetowmx HanpskeHne nsonsauyum 1500 BonbT M MO Lenu NUTaHUS Bbl-
NoSIHEHHYO Ha npeobpasoBartene HanpsxeHus D9 tuna DCV010505 co BCTPOEHHOWM
ranibBaHN4ecKon passaskon Ha 1500 BOMbT;

-0 UCKNKYEHNA nonagaHna ceTeBOro HanpsXKeHusa no uensam “Beixoabl” ¢ apyrnx npu-
BG0pOoB BbINOSTHEHHbIX B HEMCKPODOE30nacHOM UCNONHEeHUn mukpocxema D10 Tuna 5MM114.2
nmeeT HanpsxeHue nsongauum 1500 BonbT,

- MOHTaX O3rneKTpU4ecknx uenem W pasbemMoB BbINOSIHEH B COOTBETCTBUM C
TpeboBaHnamm NOCT P 51330.10-99. Ha nevaTHbIX nnatax 3a3op, NyTy yTEYKMN U LUMPUHA
neyaTHbIX NPOBOAHMKOB cooTBeTCcTBYeT TpeboBaHuam MOCT P 51330.10-99. lNe4vaTHble
nnatbl Al - A4 nocne MoHTa)ka MoKpbITbl CFI0EM Iaka;

- nnatel A5 n A6 nocrne MoOHTaxa 3anuTbl KomnayHgom B cooTtBeTcTtBum ¢ TOCT P
51330.10-99;

- uckpobesonacHbole Lenn BbiBEOEHbl Ha OTAEMbHbIN pa3beM M MNOAKIHYEHUNE Lienen
AAaTYMKOB, MUHYS 610K NCKPO3aLLUThI, HEBO3MOXHO.

1.7.2. ObecneyeHne B3pbIBO3ALLMLLEHHOCTN NyTeM nnomMbupoBaHusa npubopa u npume-
HeHneM npegynpexgatoLen MapKupoBKu:

- nocne cbopkun n koHTpona OTK npmbop nnombupyeTcs;

- Ha nepegHen naHenu npubopa HaHeceHa mapkuposka “[Exib]IIBX”;

- PSAOM C BXOOHbIM pa3beMOM, coaepallemM nckpobesonacHble Lienu, HaHeceHa map-
KnpoBka «Bxogbl, uckpobesonacHble uenun, Um:242B,Po:5BT,l0:200mA,U0:56B,L0:0.1
MIH; Co:0.01 mkd”.

- pasbeM Ang NoAKMoYeHns AaTtynkoB «Bxofbl...» MMeeT npucnocobrneHne ansa kpen-
neHus 1 nocneaywoLwero nnomoémposanna Puc.1.3;

\_F

E:

Purc. 1.3

- 3a3eMIeHne 1 ero MapkupoBka BbiNofHeHbl B cootBeTcTBUM ¢ MOCT21130-75 ans
B3pbIBO3aLLMLLEHHOr0O 060pya0BaHUS.
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1.7.3. ObecneyeHune B3PbIBO3alLUNLLEHHOCTU NPU MOHTaXe, 3Kkcnnyataumm u peMoOHTe!:

Ana obecnedyeHnss B3pbIBOGE30MNAcHOCTU MPU MOHTaXe crnegyeT PyKOBOLCTBOBATbHCHA
rnason JOLU-13 «3neKkTpoycTaHOBKM B3pbIBOOMNACHbLIX Npou3BoacTB», «[MTh un MNT3», «UH-
CTPYKUMEN MO MOHTaXy 9MeKTpoobOopyAOBaHMSA CUIOBbIX U OCBETUTESbHbLIX CETEN B3pbl-
BoonacHblx 30H BCH322-74"» MMCC CCCP, "«[1paBunamu yCcTpomncTBa 351€KTPOYCTaHO-
BOK ([TY3-98)» 1 HacTOSALLEN MHCTPYKUMEN.

Mpnbop AoOMmKeH ycTaHaBnMBaTbCA Ha 3a3eMSIEHHOM LUTE B OCBELLEHHOM OoTannuBae-
MOM MOMELLEHUN C YACTbIM U CYXUM BO3AYXOM BHE B3pPbIBOOMNACHbI 30HbI. BHeLWHne uc-
KpobesonacHble Lenu, nogkniovaemble K 610Ky MCKpO3aLwwmnTbl, JOMMKHbI UMETb UHOYKTUB-
HOCTb U eMKOCTb MeHee Lo:0.1MIMH, Co:0.01mkd.

Llenb 3a3emneHnsa gomkHa GbiTb BbinonHeHa cornacHo MY3-98 n TOCT P 51330.10-99
no Puc. 1.4.

lllnna 3a3emneHunsa

Bxoapl
O UW845%L£@5BT(C
@] | JoeinA UesSB 1 CkoBa 23.00.010.13

llcKkpOBe3onacHsle uenm

%

[=)

O 0000000000 O0O0 O O 0 0 00 O o)
00000000000 O0O0 00 00O Sl

%o

Puc 1.4

Llenb nutaHmne pacxogomepa (pasbem «Bbixoabl» kOHTakThl 12 n 13 ) gomkHa 6bITb
npoBegeHa otaenbHbiM Kabenem. B kopnyce gns DB-25M aTtoT kabenb AofmKeH ObiTb
pacnasiH 1 3an3onnpoBaH TepMoycagodHon Tpybkor cornacHo Puc.1.5. TepmoycagoyHas
TpybKa BXOAUT B KOMMJSIEKT MNOCTABKM.

KOB e /1b

MU UUUUUUUUUU

| TDYEKO TepMoYCaOXumpaoemMasa d=oMM

TDYEKO TepMOoSyCcaOXumpaemMaa d=2Mm

Puc. 1.5
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MO OKOHYaHUM MOHTaXa AoSkHa ObITb NpoBeAeHa NpoBepKa NPaBUTbHOCTU NOAKMYe-
HWI, 3aKpenseHbl OTBETHbIE YaCcTN pa3beMOB 1 NPOBEAEHO UX NNIOMOMpPOBaHME.

Mpnbop MM2300EX LOMmKeH 3KCnyaTmpoBaTbCsa C AaTYMKaMU, MMEOLLMMN MaPKUPOBKY
1EXiblIBT6 ¢ cOOTBETCTBYHOLIMMM NapameTpamMm MCKPpoOGEe3onacHoOM Lenn n 3aknoyeHue
UM CBUOETENbCTBO O B3PbIBO3ALUNLLIEHHOCTMU.

K pazbemy uenu RS232 paspelwiaeTcqa noaknioyaTb TOMLKO CYMTbIBaTeNlb apXvBa
MM2330 nnu NOTEBOOK paboTarowmumn ot 6aTtapen n He NOAKMIOYEHHbIA HU K KaKUM
APYruMm uensim.

PemoHT npubopa MM2300EXx BbinonHaTe no NOCT P 51330.18-99 «3nektpoobopyno-
BaHWe B3pblBO3aLLUMLLIEHHOE. PEMOHT 1 NnpoBepka...».

PeMOHTHbIV nepcoHan JOMKEH UMETb cepTUdUKAT Ha NPOM3BOACTBO PEMOHTHbLIX paboT
B3pbIBO3aLLMLLEHHOIO 060PYyAOBaHNS.

Mnata nckposawutel A6 nnata npegoxpaHutenen A5 COBMeCTHO € TpaHCopMaTOpoOM
PeMOHTY He noanexart. [1pn HapyLeHUn UenoCTHOCTU 3anMBKM KOMMayHOOM YKa3aHHbIX
YCTPOWCTB 3KCnryaTtaums npubopa 3anpeLleHa.

2. NICNOJIb3OBAHUE NMNO HASHAYEHUIO

2.1 OCOBbIE YCNOBUA ISKCINYATALUU

2.1.1 K pasbemy uenu RS232 paspeluaetca noagknoyaTb TONbKO CYMTbIBaTESb
apxuBa UM2330 unu NOTEBOOK paboTarowmm ot 6arapen n He NOAKITHOYEHHbIN
HU K KAKUM OPYrUM LensiMm.

2.1.1 VICTOYHMK pe3epBHOIro NUTaHus BbINOMHEH Ha nNuTtneon GaTtapee Tnna CR2032
dupmbl RENATA (LWeeuapust)) VARTA (F'epmanuns) nnu GP (KOxHas Kopes). 3ameHa 6a-
Tapeu NpoBOAUTCA OAMH pa3 B Tpu roga nepen nosepkon npubopa Ha GaTapeto Tuna
CR2032 doupmbl RENATA (Lseuapusa) VARTA (Fepmanus) unm GP (KOxHasa Kopes).

2.2. QKCMNYATAUUOHHBIE OFPAHUYEHUA

2.2.1. lvutaHne npubopa: ceTb NEPEMEHHOro Toka C HanpsbkeHnem 220B +10/-15%
yactoton 50 = 1 Iu.

2.2.2. [Qumana3soH paboumx temnepatyp O - 40 °C

2.2.3. OTHocuTenbHasa BnaxHocTb Ao 80% npu 35 °C 1 6onee HM3KMX TemnepaTypax
0e3 KkoHaeHcauun Bnaru.

2.2.4. Mpubop MM2300Ex ¢ Bngom 3awmTbl “UickpobesonacHasa anekTpuyeckas Lens”,
nMeeT MapkupoBky B3pbiBo3awmTel [Exib]IIBX, cootBetctByeTr NOCT P 51330.0-99 1
FOCT P 51330.10-99 n gomkeH yctaHaBnNMBaTbCA BHE B3PbIBOOMACHbLIX 30H NMOMELLEHWI
N HapyXHbIXx yctaHoBoK. K npnbopy MM2300Ex moryT nogkniodatbcst NnepBuYHbIie nNpeobd-
pasoBaTenu (OaTyvkuM), YCTAHOBMEHHbIE BO B3PbIBOONACHbLIX 30HAX, KOTOpble WUMET
MapKnpoBKy B3pbiBo3awmntbl 1EXIbIIBT6 ¢ cooTBeTcTBYHOWMMM napameTpamun mUckpobe-
30MacHON Lienu v 3aknioyeHne unm cBnaeTensCcTeBo O B3pbIBO3aALLMLLIEHHOCTM.

2.2.5. CreneHb 3awuTtbl npubopa OT BO3gencTBMS BHewHen cpegbl P30 no
rOCT14254-96.

2.2.6 VICTOYHMK pe3epBHOro NuTaHus BbINOMHEH Ha nNuTtneon GaTtapee Tnna CR2032
dupmbl RENATA (LWeeuapust)) VARTA (Fepmanuns) nnu GP (KOxHas Kopes). 3ameHa 6a-
Tapen nNpoBoAMTCA  OAMH pa3 B Tpu roga npu nosepke Ha Gartapet Tuna CR2032
dupmbl RENATA (WWeeuapusa) VARTA (F'epmanus) unm GP (KOxHas Kopes).

2.1. NOAroToBKA U3AENUA K UCIMNOJIb3OBAHUIO

Mpn NoaroToBKe U3AENNA K UCMOMb30BaHMIO A0SMKHbI BbITh cobatoaeHbl TpeboBaHus

nyHkrta 1.7.3

2.3.1. PacnonoxeHne opraHoOB ynpaBfneHusi, MHAMKAUUKU U NOAKMYeHna npubopa
npueeaeHo Ha puc.2.1.
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2.3.2. YcTtaHoBKa npubopa.

2.3.2.1. YctaHoBuTb Npnbop Ha MecTe aKcnnyaTauuw.

Ecnv npubop yctaHaBnmMBaeTcs Ha WUT, TO criedyeT PyKOBOACTBOBaTbCA puc.2.2.
Mpnbop Ha WwuTe 3aKpennsaeTcsa C NOMOLLbIO KPOHLITENHOB, BXOASALWMX B KOMMEKT Mo-
CTaBKMU.

2.3.2.2. NogkniounTb NPOBOA 3a3eMIIEHNS K 3aXUMY 3a3eMieHnsa Ha 3agHen naHenu
npubopa.

2.3.2.3. MNMoakntounTb pasbeM NepBUYHBIX NpeobpasoBaTenen.

[MepBU4HbIE Npeobpa3oBaTeny NOAKNIOYATCA K pa3beMy B COOTBETCTBUM CO CXEMOWN
noakntoveHms (cMm. nacnopT npubopa).

2.3.2.4. Ecnn npnbop nmeet cBasb ¢ NB3M no uHTepdgency RS485,T0 nogknoumTb
pasbeM nHTepdenca.

2.3.2.5. MNMoagkntounTb ceTeBon LWHyp (ceTeBon pasbem GMSTB-2.5/2 nomkeH ObiTb B
koxxyxe KGG-MSTB2.5/3) n BkntounTb Npnbop B CeTb, NP 3TOM AOSMKEH 3aropeTbes 3e-
neHbi nugmkatop "CETb".

2.4. NCNOJIb3OBAHUE U3OENNA

2.4.1.1. Bsanmopgencrame onepaTtopa ¢ NpnbopomM oCyLLEeCTBASETCA NOCPEACTBOM Ye-
ThIpeX KHOMOK:
- KHOMKa «1» gumxnmqecmﬁ nepebop 06BHEKTOB MHAMKALMM NO HOMEpaM BTO-
poOro CMMBOJIa MHAEKCa MHAUKaLMK B 3NEKTPOHHOM nacnopte npubopa (10 + 1F);
- KHOMKa «2» } UMKnNu4eckmi nepebop o6BHEKTOB MHAMKALMM MO HOMEpaM nep-
BOr0 CMMBOSIa MHAEKCa MHOUKaUUM B 3NEKTPOHHOM nacnopTte npubopa; Belbop paspsaa
nHOuKaTopa Ans peaakTMpoBaHUs;
- KHOMKa «3» W pedakTmpoBaHue BblIOpaHHOro Ha nHauKaTope paspaaa;
- KHOMKa «4» <J|3t>|6op PEXUMOB UHOVKALNK; 3aBEPLUEHNE peaakLnm.
2.4.1.2. lNocnepoBaTenbHbIM HaXXaTUEM KHOMKN «4» MOXHO BblbpaTb criegyrouime pe-
XUMbl UHONKALNN:
- pexum nigukaumm PE3YJIbTATOB U3SMEPEHNA,
- pexum uHavkaumm KOOA S3AIMNUCKU TIACMOPTA (Passp) n KOOA 3AIMMNCU
KOHCTAHT (Const);
- pexum nHankaumm OATbI (Date) n BPEMEHW (Time);
- pexum TECT (Test);
- pexum BUO NHOWKALWMW (Display mode);
pexum nHamkaummn KOHCTAHT (Const);
2 4.1.3. Pexxum nuankaunm PE3YJIBTATOB USMEPEHWA.
2.4.1.3.1. lNocnepoBaTtesibHbIM HaXaTUEM KHOMKU «4» BOWUTU B PEXUM MHOUKALUKN pe-
3ynbTaToB uamepeHus. Mpu BKNOYEeHUN npubopa pexum MHOUKaUUW BKAOYaeTCs aBTo-
MaTU4eCKn C MNagwmm HOMepPoM KaHana.
2.4.1.3.2. MNocnepoBaTenbHbIM HaXXaTUeM KHOMKN «1» yCTaHOBUTb MHAMKALMIO HEeOob-
xoanmoro napameTtpa. [NepeknioyeHre KaHanoB MHAMKAUMM NPOU3BOAUTCH LUKINYECKW.
Ecnu npubop obcnyxmnBaeTt Heckonbko Tpybonposoaos (y3noB), To nepebop ogHOUMEH-
HbIX MapaMeTpoOB Ha MHAMKATOPE NPOU3BOLMUTCH KHOMKOMN «2».
2.4.1.3.3.MNMpn BbIGOpe pexuma wuHauMkauum "1 paramater" (cm. n.2.3.1.7.) Ha
nHOuKaTope oTobpaxaeTcs cnegyowas nHpopmaunsa: B NepBon CTpoke - 06o3HaYeHue
N Ha3BaHME KaHarna, a BO BTOPOW CTPOKE — 3HAYEeHMEe U3MEPSIEMON BENNYMHBLI U € ANHULbI
n3mepeHus. Haxatmem KHOMKN «3» MOXHO BbIBECTU Ha MHAMKATOP LOMNOSTHUTENbHYHO
nHcopmauuio o kaHane. Nocne NepBoro HaxxaTusi KHOMKU «3» B NepBOmn CTpoke oTobpa-
XatTcs 0603HayeHme kaHana, ero Tmn 1 KanmbpoBoYHbIM KO3hdurumneHT (nonpaeka), BO
BTOPOM — MUHUMAIbHbIA U MakCUMarbHbIN Npefensl gnana3oHa U3MepeHusl B JaHHOM
KaHane. BTopoe HaxaTue KHOMKM  «3» BbIBOAUT Ha MHAMKATOP WHAopmauuio o6
yCTaBKaX: B HWXXHEN CTPOKE MUHUMANbHOE U MakCMMarnbHOE 3HA4YEeHUS YCTaBOK AAHHOro
KaHana, a B BEpXHeW - xapakTtep cpabaTbiBaHus (TN yCTaBKK):
- Settings Or - cpabaTbiBaHNe NO BbIXOAY 3a NpeAenbl YyCTaBOK,;
- Settings In - nHBepcHoe cpabaTtbiBaHMeE MO OTHOLWEHMUIO K Or ;
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- Settings GS - MMCTEPE3NCHbIN XapakTep yCTaBKu;

- Settings Gl - nueepcHoe cpabaTtbiBaHNe NoO OTHOLIEHUIO K GS;

TpeTbe HaxaTne KHOMKM «3» BbIBOAUT Ha MHAWKATOP Npeaensl cpabaTbiBaHNS UHAW-
kaTopa ownbkm (Limits task) B AaHHOM KaHane:

- No limit — HeT cpabaTbiBaHUS;

- Min — cpabaTbiBaHMe MHAMKaToOpa OWMOKM NPU BbIXOAE 338 MUHUMAaIbHbIA npeaen

AnanasoHa U3MepeHus B JaHHOM KaHarne,

- Max — cpabaTbiBaHMe nHaMKaTopa OWMOKM NpK BbIXOAE 3a MakCcMMarnbHbI npegen
AnanasoHa U3MepeHus B JaHHOM KaHarne;

- Max/Min. — cpabaTbiBaHMe MHAMKaTopa OWWOKM Mpu BbIXOA4E 3@ MakCUMarbHbIV
NI MUHUManbHbLIN Npefensl Anana3oHa U3MepeHus B JaHHOM KaHarne,

Cnepyrouiee HaxaTue KHONKN «3» NPUBOAUT MHOMKATOP B HaYaslbHOE COCTOSIHME.

2.4.1.3.4.TMpn BbIbOpPE pexuma uHOUKauMM "2 paramaters” Ha wHOMKaToOpe
oTobpaxkaeTca MHopMauma o ABYX KaHanax ogHOBPEMEHHO — 0D03HaYeHWss KaHanos,
3HayYeHUs Un3MepseMblX BENUYUH U UX eONHWUUbI n3MepeHus. Haxatnem KHOMKU «3»
MOXHO BbIBECTM Ha WHOMKATOP OOMOMHUTESIbHYKD WHAOPMAaUMIO O KaXOoM KaHane
(cm. n. 2.4.1.3.3). lMepekntoveHne mexay kaHanamu npyv npocMOTPE OOMNOSTHUTENBHOWN
MHOPMaLUKN NPOU3BOANTCS KHOMKOWN «2.

2.4.1.35.MNMpn BblbOpEe pexuma uHOuKauum "4 paramaters” Ha wHOMKaTOpe
oTobpaxkaeTcs MHopMaumst 0 YeTbipex KaHanax OgHOBPEMEHHO — 0B6O3HaYeHne KaHa-
NOB N UX 3Ha4YeHus. KaHarnbl, BbIBOAMMbIE HA MHOMKATOP, ONpeaensoTCs KOHKPEeTHOM 3a-
Aayven N He MoryT ObiTb M3MEeHeHbI. [JononHuTenbHas MHopMauusa O KaHanax BbIBOAMUT-
CSl Ha NHOMKATOP nocneaoBaTenbHbIM HaXXaTUeM KHOMKN «3» (cMm. n. 2.4.1.3.3).

2.4.1.4. Pexum wuHamkaummn KOOA 3AIMNMMNCK TIACIMOPTA wn KOOA S3AIMNCHK
KOHCTAHT.

MocnepoBaTenbHbIM HaXaTUEM KHOMKM «4» BONTU B PEXUM MHOMKALMM Koda 3anucu
nacnopta M Koda 3anucu KOHCTaHT. TU KoAbl AOMMKHbI aKTUPOBAaTbCSA NpU 3anycke
npubopa B 3KcnnyaTtaumilo npeactaBUTeNAMM NocTaBLiuKa U notpedbutensa. Usme-
HEeHue 3Ha4YeHUN ITUX KOAOB CBUAETESIbCTBYET O HECaHKUMOHUPOBAHHOM BMelUa-
TenbCTBe B KOHdUrypaumio npubopa.

2.4.1.5. Pexkum nugukaumm JATbl n BPEMEHW.

2.4.1.5.1. MNocnepoBaTtesibHbIM HaXXaTUEM KHOMKU «4» BOWUTU B PEXUM UHAUKaAUMWN Oa-
Tbl U BPEMEHW, YCTAHOBIIEHHbIE B Npubope.

2.4.1.5.2. YcTaHOBKa BpeMeHu 1 AaThbl.

B npubope npegycMoTpeHa BO3MOXHOCTb YCTaHOBKM BpeEMEHU 1 AaTbl. [ng aToro He-
obxoanmo:

- rocrnegoBaTenbHbIM HaXXaTUEM KHOMKN «4» BONTU B PEXUM UHOUKALUU BPEMEHU U

AaTbl;

- OQHOBPEMEHHbIM HaXXaTueM KHOMOK «1» 1 «4» BOUTU B PEXNM YCTaHOBKWU AaThbl;

- yCTaHOBUTb AaTy, nepebop uMdpp B BbiAeNeHHOM paspsae NpPOBOAUTCS KHOMKOW
«3», a NepeknyeHne Mexay paspsagamMmm — KHOMKOU «2»;

- HaXaTmeM KHOMKU «4» NepeKknioynUTbLCH B PEXUM YCTAHOBKN BPEMEHMW.

- yCTaHOBUTb BpeMms, nepebop umdp B BblAENEHHOM paspsae NpOBOAUTCHA KHOMKOW
«3», a nepemeLleHne Mmapkepa — KHOMKOWN «2»;

- HaXkaTueMm KHOMKU «4» MepekntiouYnTbCA B PeXNM TecTa YacoB. HaxaTb KHOMKY «3»,
Ha umHOukaTop OydeT BbIBE4EHO 3HA4YeHWe, KOTopoe AOSMKHO BXOAWTb B Mpeaensbl
0.999 — 1.001.

2.4.1.6. Pexxum TECT.

2.4.1.6.1. TecTupoBaHne HeobXO0AMMO MPOU3BOAUTL MOCIE YCTAHOBKM U BKITHOYEHMS
npubopa, Ans 3Toro nocnenoBaTesibHbIM HaXXaTUeM KHOMKN «4» BblbpaTb pexum TECT
(Test).

[nsa 3anycka npouenypbl TECTUPOBAHNA HaXaTb KHOMKY «3».Pe3ynbtat TecTupoBaHng
oTobpaxaeTcs Ha gucnnee.

Kaxgbin paspsg mHavkaTopa (crneeBa HanpaBO CBEpXY BHM3) oTobpaXkaeT COCTosiHME
OQHOro N3 24 kaHanoB B Mopsiike, COOTBETCTBYIOLLEM 3anvcu B dNIEKTPOHHOM nacnopTe
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npubopa. MNMo3nummn kaHanoB, He CBSA3aHHbIX C NEPBUYHbIMK NpeobpasoBaTensamun, a Tak-
)K€ He 1cnonb3yemble B JaHHOM npubope, 3anonHATCA cumBonamm «0».

1 2 3 4 5 6 7 8 9 |10 |11 |12 |13 |14 | 15 | 16
X X | X [ X | X | X | X[ X[ X[ X | X | X | X | X | X |X
X X [ X [ X | X | X | X | X X | X [ X | X | X

2.4.1.6.2. 'HaMKaums HeucrnpaBHOCTEN YHUPULMPOBAHHbBIX KAHAMOB:

0 - TecT npowen
L - o6pbiB gatumka; | < | min; F < Fmin - gnsa 4acToTHOro garyunka

H-1 >1max; F>Fmax - ansg yacTtoTHOro gat4yuka
2.4.1.6.3. lHoMkauunsa HencnpaBHOCTEN TeMnepaTypHbIX KaHanos:

0 - TecT npowen
L - o6pbIB TEPMOMETPA, 3amblkaHWe TepMoMeTpa

2.4.1.6.4. lMpn ncnpaBHOM COCTOAHUM BCEX KaHanoB BO BCeX paspagax uvHaukatopa

JOmKeH obiTb cumson "0".
2.4.1.6.5. B no3nuyusax ¢ 12 no 16 Bo BTOPOWN CTpOKe AuCnes oTobpaxatoTcs pesynb-

TaTbl TECTUPOBAHUS BHYTPEHHNX YCTpOoUCTB Npubopa. Tectupytotes O3Y, M3Y, MHY.

12 13 14 15 16
n3y Urmax Urmi n Uref Uo
X X X X X

Paspsag 12 niguumpyet pesynbTtat Tecta [13Y:
- 0 - TecTt npowen;
- E - TecT He npouen.
Paspsagbl 13-16 - nHaMkaums Tecta npeobpasoBaTenbHOro Tpakra:
- 0 - TecT npowen;
-H-U>Ui max;
-L-U<Ui min;

roe Ur mi n, Ur max - nageHusa HanpsikeHust Ha peanctopax RO un Rref;
Ui min, Ui max - 4OnyCTUMbIE€ OTKIIOHEHUS HANPS>KEHUA OT HOMMHana.
2.4.1.7. Pexxum B NHOUKAL A
B npnbope npegycmMoTpeHa BO3MOXHOCTb 3a4aHust MHOMKAUMK cpa3y HECKOMbKUX Ka-
Hanos (1;2;4). [Ins nameHeHns pexunma nHankaumm Heobxoammo:
- KHOMKown «4» BonTn B pexkum BN MHOWKALIUA (Display mode);
- KHoMKou «1» BblG6paTb Heobxoanmein B MHOWUKALINN:
- 1 parameter — BbIBOA Ha nHAMKaTop uHdopmaumm o6 1 kaHane;
- 2 parameters — BbIBOJ Ha MHOMKATOP MH{OpMaLMn OOHOBPEMEHHO O 2
KaHanax, UMerLmnx ogMHaKkoBble BTOpPbIE€ CUMBOJSbI MHAEKCA MHAWKAUMK B
3NEeKTPOHHOM nacnopTe npuobopa;
- 4 parameters — BbIBOA4 Ha MHAMKATOP MHAOPMaLMM OOHOBPEMEHHO O 4
KaHanax, cneumarnbHO onpefeneHHblX B BbIbpaHHOW 3ajadye;
- HaXXaTUeM KHOMKU «4» 3aBepLUnTb onepauuio.

2.4.1.8. Pexkum nupgukaumm KOHCTAHT.
MocnenoBaTernbHBIM HaXXaTUEM KHOMKU «4» BOWTU B PEXUM MHOUKALMU KOHCTAHT, On-

pefeneHHbIX B KOHKPETHOW 3adadve, peliaemon npudopom. MNepebop KOHCTAHT NPoOM3BO-
ANTCS nocnegoBaTernbHbIM HaXXaTUeM KHOMKN «1».
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3. TEXHUWHECKOE OBCINYXWUBAHUE

3.1. OBLUME YKA3SAHUA

3.1.1. TexHn4yeckoe obcnyxmBaHMe NpPUBOPOB B NPOLIECCE IKCNSyaTauumn 3akno4vaeT-
Csl B MEpPMOAMYECKOM TeCTUpOBaHMM NpMbOPOB, a Takke nepuoanveckon noesepke (Tex-
HWYECKOM OCBUAETENbCTBOBAHUN) rOCYAAaPCTBEHHBIMW OpraHaMmyv MeTpPOSormyeckoro
HaZ3opa 1 MHCNEKUUMN.

3.2. MEPbl BE3OIMNACHOCTHU

3.2.1. be3sonacHocTb akcnnyaTtauum npubopa obecnevmBaeTcs BbINONHEHMEM Tpebo-
BaHW pykoBoacTBa no akcnnyatauun n FOCT 12997.

3.2.2. Mo cnocoby 3awuTbl YernoBeka OT NOPaXEHUs1 ANEKTPUYECKMM TOKOM npmbop
oTHocuTcsa K knaccy 1 no NOCT 12.2.007.0. MNpubop cootBeTcTByeT TpeboBaHuam MOCT
12.2.007.11.

Kopnyc npubopa gomkeH ObiTb 3a3eMfneH C NOMOLLBIO 3fIEMEHTa 3a3eMneHus], ycTa-
HOBIEHHOro Ha 3agHen naHenu npubopa.

MpucoeouHeHve 3as3emMrneHns AOMMKHO MPOM3BOAUTLCA OO0 NOAKMYEHUs npubopa K
CEeTU NUTaHUSA, a OTCOEANHEHME - NOCIE OTKITOYEHNSA OT CETU NUTaHMS.

3.2.3. lMpwn ncnbiTaHnax n akcnnyaTaumm npmbopa Heobxoanmo cobnogats Tpebosa-
Hua MNTO n MTH.

BkntoyeHne npmbopa Anst perynMpoBKM U PEMOHTa CO CHATBIMW KpbiLLKaMX paspeLua-
eTCs TONMbKO Nuuam, NPoLIeALLMM COOTBETCTBYHOLLMIA MHCTPYKTaX.

PemoHTMpoBaTb npubop MoryT nuua, MMerLwmne AoCcTyn K paboTe ¢ HanpsXKeHuem [0
1000 B ¢ cobntogeHnem nyHkra 1.7.3.

3.2.4. Bce BHewwHWe uenn npubopa (kpome BxogoB ceTn 220B) nmeroT HanpsikeHne He
Bbiwe 24B n onacHocTn gnst o6cnyxmMBatoLLero nepcoHana He NpeacTaBnsoT.

3.3. NMOPAAOK TEXHUYECKOIO OBCINYXXUBAHUA U3OENUA

3.3.1. TexHn4yeckoe obcnyxmBaHme NpuboOpPOB B NPOLIECCE IKCNyaTauumn 3akno4vaeT-
Csl B MEPUOAMYECKOM TECTUpPOBaHUM (CM.N.2.3) U NpoBepKe NIIOMOMPOBKN, MapKUPOBKM,
LefIoCTHOCTM Kopryca U uenen 3a3emMrneHusi. TeCTupoBaHue pekoMeHOyeTcsl NpoBOAUTb
npv BbINOSIHEHWMM ONEpPaLUNN CHYUTbIBAHUS OAHHbIX ANA aBTOHOMHO YCTaHOBJIEHHbIX Npu-
OopoB 1 Kaxable CyTKM Ans npubopoB, nogknyeHHbix K NM3BM. lNpu TectupoBaHum
NnpoBepsieTCA COCTOsIHME Lenen MNOAKIYEHNa nepBUYHbIX npeobpasoBaTtenen un uc-
NpaBHOCTb Y3r0B npubopa. NpoBepKy NAOMOMPOBKU, MAapPKMPOBKK, LLENOCTHOCTH Kopryca
N uenewn 3asemrnieHns NpoBOAUTL HE pexe OOHOro pasa B Tpu Mecsua

3.3.2. [Mpwn HapyLleHnn NNoMBUPOBKN, MAaPKUPOBKK, LIENTOCTHOCTU KOpryca 1 Lenen 3a-
3eMfeHns JonbHenwWwas akcnnyatauma npubopa 3anpelleHa Ao yCcTpaHeHus Heucnpas-
HOCTW.

3.3.3. Ecnn pesynbTaT TeCTMpoBaHMS yKasbiBaeT Ha HEUCMPaBHOCTb Lenen nepsuy-
HbIX NpeobpasoBaTenen, To HEO6XOANMO YCTPaHUTbL HEUCNPABHOCTb B 3TUX LIENSsX.

3.3.4. Ecnn pesynbTaT TeCTMPOBaHMS yKasbiBaeT Ha HeMcnpaBHOCTb nNpubopa, Heob-
XoauMo npoussectn onpoboBaHune (cm.n.3.4.4.2). OnpoboBaHne NPOBOANTCA Takke B
crniyyae, ecnu pesynbTaTbl TecTa HeonpeneneHHbl (HET BO3MOXHOCTU ONpeaenuTb, He-
ncnpaBeH NepBUYHbIN NpeobpasoBaTenib UMM BTOPUYHBIN Npnbop). [pu oTpuuartens-
HbIX pe3ynbTtatax onpoboBaHus NPUBOP HaNpPaBnsEeTCs HA PEMOHT.

3.3.5. KoHTponbHO-n3mepuTernbHble Npubopbl ANA UMUTaUMU CUrHanoB MNepPBUYHbIX
npeobpasoBaTenen, HeobxoamMmble Ans onpoboBaHNS:

- reHepartop 3-112 1 F=0-10kly
- UICTOYHUK nuTanua B5-70 1 U=0-24B, | =0-100mMA
- pesuctop C2-23-0.5-1kOm 4
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MpeanpuaTue-n3roToBUTENb BbiNyCKaeT crneumarnbHble UMUTaTopbl CUTHANOB NepBuUY-
HbIX npeobpasoBatenen VMIM2317, CMOHTMpPOBaHHbIE B Kopnyce pasbema. Mmutatopbl
NOCTaBNATCA NO OTAENbHOMY 3aKasy.

3.3.6. PemoHT npubGopos npoussoantca B uexe KUMMA unm cepBUCHBIX crnyxbax
nepcoHanom, NpoLeaLmm cneynanbHy NoaroToBKy ¢ cobnogeHnem nyHkra 1.7.3.

3.3.7. lpu obcnyxueaHuu u aKcrinyamauyuu ripubopa credyem npuHUMame Mepbl 1o
3awume 371eKMPOHHbIX y3/108 U JIUHUU C8513U OM cmamu4yecKoa20 afiekmpudyecmaa.

3.4. METOOUKA NMOBEPKU

HacTosiwan metoamka npegHasHadeHa onst nosepkm npudopa MM2300EX v BbINOnHe-
Ha B cooTBeTCcTBUM ¢ P[] 50-660-88. MexnoBepo4HbI UHTEPBAN paBeH TPEM rogam.

Meprnogunyeckan noBepka nNpubopa OCyLLECTBNSETCSA B NPOLIECCE 3JKCMnyaTtauumn co-
rnacHoO Nopsiaky, yCTaHOBIEHHOMY Ha 06bekTe yCTaHOBKM nNpubopa.

3.4.1. Onepaumn NOBEPKM.

3.4.1.1. BHewWHNn ocMoTp.

3.4.1.2. OnpoboBaHue.

3.4.1.3. [poBepkKa INEKTPUYECKON NPOYHOCTU U CONPOTUBIIEHNSA U30ONALMN.

3.4.1.4. TlpoBepka BbINOMHEHUS NHTEPEENCHBIX DYHKLUNA.

3.4.1.5. OnpegeneHne OCHOBHOW NOrPELLUHOCTM.

3.4.2. Cpeactea noBepku.

3.4.2.1. MNpwn noBepkKe A0MKHbI MPUMEHATLCS CPEACTBA, yKasdaHHble B Tabnuue 3.1.

Tabnuua 3.1
HanmeHoBaHuWe cpefCTB N3MepeHum Kon-Bo Tpebyemble napameTpbl
BonbTmeTp uncpposon B7-46 1 Hvanasonbl U= 0.2B; 2B; 20B
MorpewHocTb <= 0.02%
NcToununk Toka MM2319UT (4-x kaHasnb- 1 [nana3oHbl 0-5MA;0-20MA;
HbIN) HecTabunbHocTb <=0.02%
Mepa aneKkTpn4eckoro conpoTUBEHUS 4 R =100 Om ,0.01%

P3030
"eHepaTop ungposon 3-110
M3BM Tuna IBM PC
Mporpamma MM2300 Win
MeraommeTp ©4102/1-1M
lMpobonHas yctaHoBka YI1Y-10

F=0-100kly,0.01%

U=500B,1000B
Perynuposka 0-2500B

N

PekomeHgyemble npnbopbl MOryT GbITb 3aMEHEHbl HA aHarnorMyHble ¢ MeTporormye-
CKMMM XapaKTEPUCTMKaMM HE XyXXe NpuBeAEHHbIX B Tabnuue.

LindppoBoin reHepaTop MOXET ObITb 3aMEHEH KOMMMNEKTOM U3 reHepaTopa WMMMNYnbCOoB
N uMpPOBOro YactToTomepa UM KBapLeBbIM reHepaTopom ¢ Habopom PUKCUPOBaAHHbIX
BbIXOOHbIX 4YacToT.

NcTtouHuk Toka MM2319UT MmoxeT ObiTb 3aMEHEH NCTOYHMKOM HanpskeHns B5-70 n
peanctopom C2-23-1-1kOm, BKIIHOYEHHBLIM NOCNEA0BATENbHO B TOKOBYIO M3MEPUTENbHYIO
uensb.

Bce cpeacTtea noBepkn JOMKHbI UMETb AeNCTBYIOLLME CBUOETENbCTBA O NOBEPKE.

3.4.3. Ycnosusi NOBEPKW.

3.4.3.1. lpun npoBeaeHMM NOBEPKM OOIMKHbI ObITb cobBnoaeHbl ycnosus, Tpebyemble
HT[ Ha cpeacTtBa nosepku.

3.4.3.2. CpeacTtBa NoOBepPKM AOMKHbI OblTb NPOrpeTbl Mo TOKOM B TEYEHME BPEMEHW,
yKa3aHHOro B aKcnnyaTaumoHHon gokymeHTtaumn. Mpubopsl MM2300EX npeaBaputenb-
HOro nporpesa He TpebyoT.
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3.4.4. poBeaeHne NOBEPKN.
3.4.4.1. BHelWHW OCMOTP.
Ha kaxxgom npeactaBneHHOM Ha noBepky npubope JOMmKHbI ObITh :
- HaMMeHoBaHue n Moandurkauma npnbopa;
- Homep npnbopa;
- 0603HaYeHNsa BCEX ANIEMEHTOB yNpaBreHns U KOMMyTaunn.
- MapkupoBKa no B3pbiBo3alwute “[Exib]lIIBX”
- pagoM  C  pasbeMoM, cofepxalem uckpobesonacHble Lenu, HaAnucb
“UckpobesonacHble uenu, Um:242B,Po:5BT,10:200mMA,U0:56B,L0:0.1 MIH; C0:0.01 MkD”.
Mpnbop He gonyckaeTcs K AanbHenLWwen noBepke, €Crv Npyu ero BHELLHEM OCMOTpPE
oBHapyxeHbl cnegyrowme gedeKkTbl:
OTCYTCTBYIOT, pacLuaTtaHbl NNn NoBpeXaeHbl OpraHbl ynpasrieHus,
NHOMKaALMN N KOMMYTaLuK;
noBpeXaeH KOXyx npmnbopa;
BHYTPY NpmMbopa HaxoasaTca He3akpeneHHble NpeameThl.

3.4.4.2. OnpoboBaHue.

Mpn onpoboBaHUKM K BXo4aM U3MepUTESbHbIX KaHarnoB COrflacHO CXeMe COeAMHEHUN
AaHHOM mMogudukauumn npubopa NOAKNIOYATCA 3TANOHHbIE CPEeACTBaA MOBEPKN, UMUTK-
pyloLLne curHanbl NEPBUYHbLIX NpeobpasoBaTenen. ATanoHHbIE CpeacTBa NOBEPKUA MOTyT
ObITb 3aMeHEeHbI UMUTATOPOM BXOAHbIX curHanos MM2317 npoussoactea OKB "Mask".

CurHanbl nmuTaumm yctaHasnuearoTca B npegenax 20-95% guanasoHa W3MEPEHUN.
Mo nHgmkaTopy NPOU3BOAMTCA KOHTPOSIb HANMM4YMs CUTHANoOB U peakuus Ha X U3MeHe-
Hue.

MpomnsBoguTcsa TectupoBaHune npmnbopa no n.2.4.1 PO

Mpnbop He gonyckaeTcs K AanbHEWLWEeNn NOBEPKE, ECMN HE MPOXOAAT TECTbl WK He
WHOMLUMPYOTCA CUrHanbl UMUTaUMmM B OOHOM UIU HECKOSTbKUX KaHanax.

3.4.4.3. MNpoBepka 3neKkTpU4ecKom NPOYHOCTN U CONPOTUBIEHNST U30NSLUN.
MpoBoguTCs NpU NeEpMoanYecKknx noBepkax u nocre peMoHTa.
[MpoBepkKa anekTpU4ecKon NPOYHOCTUN N30NALMM AOSHKHA NPOBOAUTLCA NEPEMEHHbBIM
HanpsbkeHMem cuHycomganbHoOn oopMbl YacToTom oT 48 o 62 'y, unu HanpskeHnem no-
CTOSIHHOTO TOKa, MMELMM Nynbcauunio He Bbiwe 3 % 1 3HadeHne, paBHoe 1,4 ykazaHHOro
3HaYeHWs1 HanNPsXKeHNA NepeMeHHOro Toka.
NCTOYHUK NUTaHWs SOMKEH MMETb MOLLHOCTb, AOCTATOMHYIO ANSA NOAAEPXaHNSA UCMbI-
TaTeNbHOro Hanps>KeHUs ¢ y4eToM nboro BO3HUKAIOLLEro ToKa yTEYKN.
HanpsikeHne [OMKHO yBENMYMBaTLCA NOCTENEHHO A0 YKa3aHHOMO 3Ha4YeHUs 3a BpeMs
He meHee 10 c, a 3aTemM noaaep>xmBaTbCA HEU3MEHHbLIM B Te4eHUn He meHee 60 C.
MprnoXeHHOe HanpsKeHne OOMKHO OCTaBaTCs NOCTOSAHHBIM B TEYEHUN UCTIbITAHWNA, @
TOK He JOJIKEH npeBbiwaTh 3PdEKTUBHOIO 3HavyeHna 5 MA.
Mpn npoBepke 3MNEKTPUYECKON MPOYHOCTM M3ONAUMM UCMbITAaTENbHOE HanpshKeHune
AOJIMKHO NPUKNaabiBaTbCs :
- Mexay uckpobesonacHbiMU Lensamu (CoegMHEeHHbIE BMECTE KOHTaKTbl pasbema
«MckpobesonacHble Lenn») n koprnycom npubopa — 5008

- Mexay uckpobesonacHbiMU Lensamu (CoegMHEeHHbIE BMECTE KOHTaKTbl pasbemMa
«MckpobesonacHble Lenm») n CUNoBOK LieNbto (COeaMHEHHbIE BMECTE KOHTaKTbI
pasbema «~220V») — 15008

- Mexay uckpobesonacHbiMU LiensamMu (CoeaMHEHHbIE BMECTE KOHTaKTbl pasbemMa
«MckpobesonacHble Lenu») n uensammn nHrepdenca RS485 (coegmMHeHHble BMecTe
KOHTaKTbl pa3bema RS458) — 15008

- Mexay uckpobesonacHbiMU Lensamu (CoegMHEHHbIE BMECTE KOHTaKTbl pasbema
«MckpobesonacHble Lenu») 1 Lensmmn ynpasneHns (CoegmHeHHbIE BMECTE KOHTakK-
Tbl pa3bema «Bbixogpi») — 1500B
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- MeXay MCKPpOOMacHOM Lienblo, ranbBaHNYECKN CBA3AHHOW C nckpobesonacHom (co-
e[VHEHHble BMeCTe KOHTaKTbl pazbemMa RS232) u cnnoson Lenbio (COeANHEHHbIE
BMECTE KOHTaKTbl pazbema «~220V») — 1500B

- Mexay uckpobesonacHbIMU LiensiMu ranbBaHNYeCKN He CBA3aHHbIMU MexXay cobon
(coegmHeHHble BMecTe KOHTaKTbl X3.12; X3.13 1 coegMHEHHbIE BMECTE OCTallbHble
KOHTakTbl X3) — 500B

[MpoBepKy COMNPOTMBIIEHMS WM30NALUWN rarbBaHUYeCKN pasBA3aHHbIX Y3rOB MNPOU3BO-
OUTb MEeraoMmMeTpoM MpU HanpsXKeHUM NOCTOAHHOro Toka 500B mexagy coeguHeHHbIMU
BMeCTe BbIBOOAMMW MCMbITYEMOro y3na u Koprnycom npubopa. BbiBogbl BCeX OCTasbHbIX
y3roB OOSMKHblI ObiTb coeanHeHbl ¢ kopnycom npubopa. lNMpoBepseTca conpoTuBneHne
n3onaAunn crneayroLmnx y3nos:

- uenun anekTponutaHusa 220 B (npu HanpsbkeHUn noctosiHHOro Toka 1000B);
- BXOAHbIE Lenu;

- nHTepdenc RS485;

- BbIXOAHbIE Lenu;

- Llenu nuTaHnsa nepBuYHbIX NpeobpasoBaTenen;

ConopTuBneHne n3onaumm gomkHo 6biTb He meHee 40 MOm

3.4.4.4. lpoBepka BbINOSTHEHUS UHTEPMENCHBIX (PYHKUUNA.

3.4.4.4.1. lNpoBepke noaseprarTcs Npubopbl, B KOTOPbIX YCTAHOBIIEHbI COOTBETCT-

ByHOLLME MHTEP(PENCHI.

3.4.4.4.2. Ina npoBepkn wuHTepdenca RS232 - coeguHuTb kabenem 23.00.910

(cm. npunoxenue 1) NM3BM n npoBepsieMbin Npubop cornacHo cxeme:

UmutaTop NnaBM
BXO/HbIX MM2300Ex
curHanos RS232 COM

I coeguHeHne Npom3BoAUTb NPY BbIKNIOYEHHOM NUTaHun npubopa n NMN3IBM

3.4.4.4.3. Ana npoBepkn wuHTepdenca RS485 - coeaAuHUTb 4Yepe3 KOHBEpPTOp
23.00.700 M3BM u npoBepsieMbii NpMbOp cornacHo cxeme:
Nmutatop MM2300Ex KoHeepTop 23.00.700 M3BM
BXOOHbIX
cuUrHanos RS485 RS485<->RS232 COM

Mpun nogkntodeHnn koHBepTopa RS232-RS485 mncnonb3oBaTb €ro MHCTPYKLMIO MO
aKcnnyaTauuu.
3.4.4.4.4. [Ina npoBepkn nHTepdenca BolNOSIHUTbL criegyowme JeNCTBUS:
- 3anyctutb nporpammy MMM2300 Win;
- yCcTaHOBUTb agpec npubopa (agpec npubopa COOTBETCTBYET MOCAEOHUM Tpem
undpam Homepa npubopa);
- MPOM3BECTU CYUTbIBAHME TeKyLlen nHpopmaumm ns npmbopa;
- CpaBHUTb NoKa3aHusa npubopa 1 aaHHble Ha akpaHe M3BM;
- U3BMEHUTL agpec npubopa;
- MPOM3BECTU NOMbITKY CYMUTbIBAHMSA MHAOPMaLMK M3 npubopa.
NHTepdenc cuntaeTcs ncnpasBHbIM, €CNM NOKa3aHUA Ha MHAMKaTtope npubopa UM k-
paHe NM3BM coBnagatoT, a Ha HenpaBubHO HabpaHHbIN agpec NpMbop He OTKNNKaeTCA.
3.4.5. OnpepeneHne 0CHOBHOWM NOrPELUHOCTMW.
3.4.5.1. OcHOBHas NOrpeLLHOCTb onpeaenseTca NyTeM CpaBHEHUS] 3HAYEHUN 3TanoH-
Horo curHana Ao(lo,Uo,Ro,Fo) ¢ nokaszaHuamm nosepsiemoro npmbopa Ax(Ix,Ux,Rx,Fx) n
BblYMCNSiETCS NO hopmynam:
dA = (Ax - Ao)/An *100% - ons aHarnoroBbIX KaHamnoB.; (3.2)
dA = (Ax - Ao)/A0 *100% - onst YacTOTHbIX KaHanoB., (3.2)
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DA = Ax - Ao - ANs1 KaHanoB TEPMOCOMNPOTUBIEHWI; (3.3)
An - BEpXHAS rpaHuLa AManasoHa nuamepeHus napametpa A.

Bennuuna dA (DA) He gomxHa npesblllaTh 3HAYEHWUW, YKa3aHHbIX B nacnopte npubo-
pa. lNpu npesbiweHnn BenuunHon dA (DA) [OnNyCTUMOro 3HadeHusi, Npubop noanexuT
kanubposke (cM. N.3.4.8) U peMOHTY.

3.4.5.2. poBepka BXOOHbIX KaHaroB.

Cxembl CoeMHEHWNS 3TanNOHHOrO M NPOBEPSIEMOro NpMbopoB NpeAcTaBneHbl Ha Npu-
BeAEHHbIX HUXe pUCYHKaX.

[MpoBepka NepBoro kaHana Npou3BoOAUTCSA NPU 3HAYEHUAX BXOLHOro cUrHana:

(0.025-0.1)An; (0.2-0.3)An; (0.4-0.6)An; (0.7-0.8)An; (0.9-1.0)An

BbluncneHne norpewHocTn npoussogutcs no popmynam 3.1 - 3.3. [lonyckaemas
NOrpeLLUHOCTb BbIYMCIISETCS B COOTBETCTBMM C M. 1.2.2.1 n hopmynamu npmBegeHHbIMU B
nacnopTe npubopa.

B ocTanbHbIX KaHanax npoBepka MOXeT MPOoM3BOAUTLCHA TOMBbKO NPU 3HAYEHUU BXOA-
Horo curHana (0.9-1.0) An BBMAy Hanuuusa Ha Bxoge npubopa (cMm. puc.l.1) wmHTerpanb-
HOro MynbTUNeKcopa.

3.4.5.2.1. lNoBepka TOKOBLIX BXOA0B.

[MoBepky Nnpon3BoanTb B cooTBeTCcTBUM C N.3.4.5.2

NcTouHnk + 11+ MM2300
TOKa Ro6p I 11-
NM23191T P3030
— +
BonbT™meTp — 14+
B7-46 —114-

3.4.5.2.2. [loBepka YaCTOTHbIX W YUCIO-UMMNYNbCHbIX BXOO0B.
MoBepky Nnpon3sBoauTb B cooTBeTCTBUM C n.3.4.5.2

CC - cxema - nMM2300
VT1 Lncpposoin | 1 2
COrnacoBaHus KT3107 reHepaTOp cc Fl+
[3-110 ‘ GND
R1 3
130 Om
VT2
1 KT3102
3

3.4.6. KomnnekcHasa nosepka.

3.4.6.1. [NloBepka NpON3BOANTCA B COOTBETCTBUM CO CXEMOW NOBEPKU, NPUBELEHHON B
nacnopTe npubopa.

3.4.6.2. KomnnekcHasa noBepka npous3BogMTCS MPU y4acTUM BCEX U3MEPUTESbHbIX Ka-
HaroB, 3a1eNCTBOBAHHbIX B OnpeaeneHnn KOHEYHbIX n3MmepsieMblX PU3nd4eckux BennymH,
3Ha4YeHWs1 KOTOPbIX BbIYUCIISAIOTCS NO 3agaHHOMY B Npubope anroputmy.

3.4.6.3. lNoBepka napaMeTpoB MIHOBEHHbLIX 3HAYEHUN, PacCYMTbiBAEMbIX MO AAHHLIM
AByX 1 6onee OaTyMKoB, MPOM3BOOUTCS MPU BCEX KOMOMHaUMAX 3HayYeHun Axi, nexa-
wux B ananasoHax (0.1-0.3)Ani ; (0.5-0.7)Ani ; (0.9-1.0)Ani npu ycrnoBun, YTO UCXOL-
HOe arperaTHOe COCTOSiIHME BellecTBa Mpu 3aJaHHbIX napameTpax BO3MOXHO. [lnanaso-
Hbl 3HA4YEeHWU ANSA KOMMNIIEKCHON NMOBEPKN MOTYT ObITb Cy)XEHbl C Y4€TOM YCITOBUIN Ha pe-
anbHOM ob6bekTe.  Ani - BepXHUIW Npegen ananasoHa M3MepeHUn B i -TOM KaHarne;
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3.4.6.4. T1pn nsmepeHnn MaccoBoro pacxoga no rnepenagy AaBreHUs C MOMOLLbLO CY-
XarLux yCTpomnCcTB nosepka npounssogutca ans 3 sHadyeHun pacxoga (0.3;0.5;1.0)Ani
3.4.6.5. [ina pacxogoMepoB C YMCNOMMMYJSIbCHbIM BbIXOAOM MOBEpKa MpOu3BOAUTCS
AN MakcuMarbHOro 3HayeHus pacxoga, npysegeHHoro B HT[ Ha pacxogomep.
3.4.6.6. [NoBepka nHTErpanbHbIX 3Ha4YEeHUN NapamMeTpoB NPOM3BOAUTCS:
- ONA pacxo4oMepoB C aHanoroBbiM BbIXO4OM Ha MHTepBasne BPpEMEHUN HE MEHee:

T(cek) = dY * 100 * 3600 / (Xmax * dXmax)

roe dY - BenuuymMHa mnagliero paspsga MHaukatopa B UCNbITYEMOM KaHane, efn,.;
X max - MakcumMmaribHoe 3Ha4YeHne n3MepsieMoro napameTpa, eq./u;
dX max - gonyctumasa OCHOBHasi OTHOCUTESbHAs NOrPELUHOCTb U3MEPUTESb-
HOro kaHana, %.

- AnAa pacxoaomMepoB C YNCITOMMNYJIbCHbIM BbIXOOOM Ha KOJIM4eCTBE NMMMYJ1bCOB N
HE MeHee!:

N =dY * 100/ (Kp * dXmax), roe Kp — koaddumumeHT pacxoga, ea/mmn;
B OQHOM TOYKe Npu YacTtoTe criegoBaHna nmnynscos (0.8 - 1.0)Fmax, rge
Fmax = Qmax / (3600 * Qowu).
Qmax - BepxHUM npeaen pacxoga, mé/y;
Qoun - koadhpuumeHT pacxoga, m3/mmn..

3.4.6.7. MorpewwHocTb dX BbluMcnsieTca no opmynam 3.1 - 3.3 U HE AOSMKHA NPEBbI-
WaTb 3Ha4YeHUn, npuBeaeHHbIx B N. 1.2.2.1 n B npunoxexHumn 3.1 - 3.7 4na KOHKPETHbIX
mMoandukauum npmbopa.

3.4.6.8. OTanoHHble 3Ha4YEeHUS U3MEPSIEMbIX BENTMYUH BbIYUCIISAIOTCS NO hopmynam,
npuBegeHHbIM B NpunoxeHusix 3.1 — 3.7 ansa BbibpaHHOro yHKLMOHANbHOro Ha3Ha4YeHus
npubopa.

3Ha4yeHnsa NNOTHOCTM N SHTanNbNMM onpegenstTca no Tabnuuam MCCCL 98-96.

3HauveHus koadhdumumeHTa cxumaemocTn rasa onpegenstorcs no FOCT 30319.2-96.

Mpu n3mepeHun pacxoga MeTOAOM NepeMEHHOro nepenaga pacyeT aTanoOHHbIX 3Ha-
yeHun npomnssoautca no FOCT 8.563-97 "MamepeHune pacxoga U KONMYECTBA XUOKOCTEN
¥ rasoB MeTO4OM NepemMeHHOoro nepenaga“.

3.4.6.9. [lonyckaeTcsa npu NepBMYHON MU NEPUOANYECKUX MOBEPKAX KOMMITEKCHYH MO-
BEPKY MPOM3BOAUTbL B OAHOW KOHTPOSIbHOM TOYKE NpU MakcMmarnbHOM pacxoae 1 paboumnx
(aKkcnnyaTaumMoHHbIX) 3HaYeHUAX Opyrnx napameTpoB. KOHTPOMbHbIM NPUMEPOM, B YacT-
HOCTU, MOXET CNYXWUTb pacyeT CyXatoLero yCTpoOMCTBa, 3aBePEHHbI rOCNOBEpPUTENEM.

3.4.7. OhopMneHune pesynbLTaTtoB NOBEPKN.

3.4.7.1. PesynbTaTbl NOBEPKN OGOPMIAKTCA NPOTOKOSIOM.

3.4.7.2. Mpnbop, yoosneTeopsowmMA TpeboBaHNSIM HACTOSLLEN METOAWKM, OONnycKa-
eTCs K NPUMEHEHNIO.

3.4.7.3. MNMpn nonoxuTenbHbIX pe3yrnbTaTax NEPBUYHON UNN NEPUOLNYECKON MOBEPKM
Ha npmbop cBefeHns O NOBEPKE 3aHOCATCA B COOTBETCTBYIOLLMI pa3fen nacrnopra npu-
6opa nnu odopmnaeTca CBMAETENLCTBO O NoBepke cornacHo MP50.2.006-94.

Ha 3agHen naHenun npubopa HaHOCUTCA OTTUCK NOBEPUTENBHOIO Knenma.

3.4.7.4. MNMpnbopbl, He npoLwlewme nNoBepKy, GpakytoT U He AOMyCcKalT K BbINYCKYy W3
NPOV3BOACTBA, PEMOHTA, a HaXOAsLWMECs B AKCMyaTaunm - K NPUMEHEHUIO.

3.4.8. Kannbposka.

KannubpoBke noanexaT TOKOBble KaHarbl.

Kanubposka nponssoguTcs npu Bbinycke npnbopa n3 npon3BoAcCTBa M, €CNN BO3HUKA-
eT HeobxoaMmmocTb, Npun odepenHon nosepke. KannbpoBo4Hble KO3chdULneHTbl 3a-
HOCATCSA B nacnopT npubopa.

3.4.8.1. KannbpoBka TOKOBLIX KaHasnoB.

- cobpatb cxemy no n.3.4.5.2.1 n yctaHoBUTb BxoAHON Tok 20(5)MA; cuntaTb noka-
3aHus npmnbopa Axi (cpegHee 13 10 nsamepeHun);

- BbIYUCNUTb KannbpoBOoYHbI ko3dhdumumeHT Ki = Ani / AXi , 3aHECTU B 3NEKTPOH-
HbI NAcnopT W1 3arpy3nTb UCMPABIIEHHbIN 3NEKTPOHHbIN NacrnopT B npmbop.
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Ani - BEpXHWI Npeaen guanasoHa M3MepeHun B i -TOM KaHarne.

4. XPAHEHUE

4.1. Npunbopbl OMKHbI XPaHUTLCA Ha CTennaxax B ynakoBaHHOM BMAe B CyXOM oTar-
nMBaeMOM NMOMELLIEHNN NpX TeMNepaType okpyxatowero Bo3ayxa ot 5 ao 40 °C u oTHo-
cuTenbHon BnaxHoctTn o 80%. Bo3ayx He JomkeH cogepXaTb NpuMecen arpecCuUBHbIX
napoB W1 ra3sos.
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MpunoxeHue 1. Cxembl pacnaMkm HTepdPenCcHbIX pa3bLEMOB U
noaknoyeHus B ceTb RS485

NMPUNOXEHUE 1.1. Pacnanka nHTtepdencHbIX pasbemMoB

Bunka pasvema PC4. Bug c

RS232 BWIIKA PCABTB BHELLHEN CTOPOHLI Kopryca npubopa.
N Ha3HauyeHue
1 Mepekn.RS232<>RS485 2 1
2 Oowmn
3 Bbixoa
4 Bxopa 4 3

Ha kabenbHOM YyacTu pasbema CoeaMHUTb KOHTakTbl 1 1 2.
Korga nogkntoyeH kabenb RS232, Bxog nNpvemMHMKa NocrneaoBaTenbHOro kaHana
OT KaHana RS485 aBTomMaTU4eCcKn OTKNoYaeTco.

RS485  POSETKA MDN-4FR PoseTka pasbema MDN-4 Bug ¢

N HasHa4yeHue BHELLHEN CTOPOHbI koprnyca npubopa.
1 Bxopa/Bbixon + 2 4

2 Bxoa/Bbixon -

3 Kopnyc

4 +5B 1 3

KABEMNb 23.00.910  MM2300(RS232) - MOBM IBM(RS232)

NMNGBM COM(RS232) RS232 PO3ETKA PC4B6TB
PO3ETKA DB-9F
Ha3sHavyeHue N N Ha3sHavyeHue
Obwmn 5 |_ 1 Mepekn.RS232<>RS485
1 2 O6wun
Bxon 2 3 Bbixog
Bbixoa 3 4 Bxon
6
=
8 |—
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NMPUNOXEHMUE 1.2. NMoakntovyeHue B ceTb ¢ nHTepcdencom RS485

KoHTponnep 1

MM2300 RS485

MDN-4

HasHaueHune

Bxoa/Bbixon +
Bxopa/Bbixop -
Kopnyc

1MM23.00.00.015.P3

130 Om

KoHTposnnep N

NMM2300 RS485

HasHaueHune

Bxopa/Bbixon +
Bxoa/Bbixon -
Kopnyc

COM(RS232)

HasHaueHune

NnaBm

Bbixoa
Bxon
RTS
Oowmn
+12B

KoHBepTop

RS232 <--> RS485

P ~NDWN

4

Bunka DB-25F

KoHBepTOp BbiNyckaeTcsa ¢ nuTaHnem ot cetn 220B.

ThoXw

hDoxo®@
N

T PoseTka DB-25F

130 Om

JTnHna ceasun koHTponnepos ¢ NM3BM gomkHa ObiTb 3awmuieHa OT HAKOMMNeHus ctaTu-
Yyeckoro anektpuyectsa. B cny4vae HapyXHOM NpPOBOAKM HEOOXoauMMO obecneynTb

rpososawumTy!

]

N

A

K koHTponnepy
(koHBepTOPY)

0}

L 1

N
IN

P6KE 6.8CA

FIN
]

)

(T83-A90X)

PaspsagHuk P-91

0}

| 4

JInHms

A

o

L 1

[
v

>

3 [OnvHa He Bonee 1,5 m;

MFRO10 ;ﬂ
A

) ceueHve He MeHee 5 MM?

YCTPOMCTBO rpo303aLLnTbl U NOAAaBEHNA UMNYNbCHbIX Nnomex MM2314
(BbINyCKaeTCA CEPUNHO).
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NMPUNOXEHMUE 2. Cxema nogkno4veHUs nepBUYHbIX NpeobpasoBatenen

BTopuyHbIn npnbop MIM2300EXx

NK

Ha3HauyeHue

NK

22

9

Bxog + F1
Bxog — F1

21

+ 24B
Bxoa + 14

20

+ 24B
Bxog + 13

19

PU *
4-20 MA *
4-20 MA *
4-20MA *
4-20 MA *

+ 24B
Bxog + 12

18

Pacxopomep OPI-M

HasHavyeHne

Nk

Bbixon +
Bbixog —
+24B
-24B
Kopnyc

BTopuuHbIn npnbop

OFRLNPW

MpumeyaHus:
1. Bbixoabl ycTaHaBnMBalTCA MO 3aKasy.
2. B kauyectBe pacxomoMepoB MOryT ucnonb3oBaTtbcs cyetumkn Cr-16M, OPM-M un
Apyrue npeobpasoBaTenu pacxoga, UMerLNe YMCIo-UMMYIbCHBIN BbIXOA,.

MM2300EXx
Nk| HasHauyeHue
n
|_
22 §- Bxog + F1
9 3:) Bxog — F1
e}
@
¥
Q
5 < | +24B
é —-24B
C

+ 24B
Bxog + 11

- 10

- 13
— 12

+ 24B
—-24B

MMNATA MCKPO3ALW NTHI

Bbixog 1 +
Bbixog 1

Bbixog 2 +
Bbixopg 2

NcToYHMK nnTanus
moaenb 4

)

; Kopnyc

® _5o0B
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NMPUNOXEHUE 3. BapuaHTbl PYHKLMOHANBHOIO NUCNOJSTHEHUS

NMepeyeHb YCNOBHbLIX 0603HA4Y€HUN.

Qo - 06beMHbIN pacxoa, M3y

Qon - koahhmumneHT pacxoga, M3/umn

Go - 0bbem, m3

Qn - 06bEMHbBIN pacxoA rasa npuv HopManbHbIX YCIOBUSX, M3/Y
Gn - o6beM rasa npu HOpMarbHbIX YCNOBUAX, M3

Qp - 06bEeMHbBIN pacxoa rasa npu paboumnx ycnosusix, M3/y

Gp - o6beM rasa npu paboymnx ycrnosusx, m3

d20 - AnameTp cyxatowero otesepctusa npu t=20 °C, Mmm

D20 - gpuameTp Tpybonposoaa npu t=20 °C, mm

d - AVaMeTp CyXatoLero oTBepcTus npu paboyen Temnepartype, MM
Kt - KO3 PULMEHT TEMNOBOrO pacLunMpeHus anadparmol

E - KO3 PULMEHT CKOPOCTM BXOAa

Cinf - koadbdUUUNEHT ncteveHns npu Re = 6eCKOHEYHOCTb
KRe - nonpaska Ha 4yucno PenHonbaca

K - MONpaBKa Ha LLIEepOXOBaTOCTb NOBEPXHOCTU TPYObI

Kn - NonNpaBkKa Ha NpUTYMfeHMe BXOAHON KPOMKM OTBEPCTUSA
K - KO3(hPULMEHT CKUMaAEMOCTH rasa

dP - nepenapg gasneHunsa Ha guadparme, klla (krc/m?2)

P - faeneHue, klMa (MlMa, krc/cm?)

Pu - n3bbiTOuHOE AaBneHue, klMla (Mlla, krc/cm?)

Pa - abcontoTHoe aaBneHue, kla (mla, krc/cm?)

P6 - bapomeTpuyeckoe gasneHue, Mm.pT.cT (klMa)

t - Temnepartypa, °C

T - Bpems, 4

e - KO3(hPULMEHT pacLLuMpeHns

r - NNOTHOCTb, Kr/m3

rn - NAOTHOCTb NPV HOPMarbHbIX YCNOBUAX, Kr/m3

cy - CyXKarwLlee YyCTPOMCTBO

dXx - OTHOCUTENbHAasA MOrpeLlHoCTb n3MepeHns napameTpa "X"
DX - abcontoTHas NOrpeLLIHOCTbL 3mMepeHns napameTpa "X"
dC - OTHOCUTENbHAA NOrPEeLIHOCTb BbIYUCIIMTENBHBIX Npoueayp npubopa,

BKNtoYas BblYMCHEHNE NAOTHOCTU U 3HTanbnuu(cm.n.1.2.2.1)
[na pacxogomepos € YaCTOTHBIM BbIXO40M
F - YacToTa UMNynbCOB Ha BbIXOAe uMmntatopa pacxogomepa, My
Fmax- YacTtoTa, COOTBETCTBYIOLLAA BEPXHEMY Npeaeny nsMepeHus
Qmax- pacxof, COOTBETCTBYIOLLNIA BEPXHEMY Npeaeny u3aMepeHus
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MPUNOXEHUE 3.5. Bbiuncnutenb o6bema rasa npy HopmarnbHbIX YCITOBUAX
C U3MepeHMeM pacxopa no nepenagy aasneHus Ha CY.

datunkm
OundbdbepeHumnaneHbin gatymk gasnedusa (O01) - pacxopn rasa
OundbdbepeHumnaneHbin gatymk gasnenusa (O02) - pacxopn rasa
Oatuvk pasneHuns (P)
Tepmometp TCMY/TCITY (T)

Hanumpyemble napameTpsbl

1. Pacxopg B HOpMarsbHbIX YCNOBUSX, (TbIC.) HM3/Y
2. O6bem B HOpMasbHbIX YCIOBUSAX, (TbIC.) HM3
3. Nepenag gasnenui, klla

4. Temnepartypa, °C

5. M36biTouHoe (abcontoTHoe) aasnenue, Mlla
6. Bpemsa HapaboTku, 4

7. Bpems pabotbl y3na, 4

BbluncneHne npoBoaAnTCA No hopMynam:

Mepenap oaBneHus: dP = (I -Imin) * dPmax / (Imax- Imin), kla
[aBneHne n3bbITOUYHOE: Pu = (I - Imin) * Pumax / (Imax- Imin), MINa
[aenexue abconoTHoe:  Pa=Pu+P6*1.333* 10", MMa

Pacxopn B HopwM. ycn.:

Bxogbl
13

14
15
16

Qn
Gn
dP

T1
T2

Qn = 6.8013 * E * Cinf * KRe * Kw * Kn * d? * e * sqrt(10* * dP * Pa/((273.15 + ) * rn* K), M3y

O6bem B HopM. ycn.: Gn=Qn* T, m

Jonyctnmas norpeliHocTb: Ans kananos t, P, dP, Gn cornacHo n.1.2.2.1

Anda kaHana Qn
dQn = 2dGn,

MpumeyaHms:

1. Oatuuk [[2 ycTaHaBnueaeTca ANs paclUMpeHust avanasoHa uamepeHusi. [Nepexon BbIYMCIEHWIA C
mnagwero gatyvka 01 Ha cTapwwuii gaTunk J02 npoucxoamT aBTOMaTMYeCKU Mo NMpeBbILEeHNI0 BEPXHEro

npegena namepexus gatumka 441,
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NMPUNOXEHUE 3.6. Bbluncnutenb o6bema rasa npyM HopMmarsnbHbIX YCITOBUAX

¢ pacxogomepom PU

Pacxogomep yMcnonmnynbCHbIA — pacxop rasa

JaTtymk gaBneHuns

datunkm Bxogbl
F4
15
16

TepmomeTtp TCMY/TCIY

Hanumpyemble napameTpsbl

1. Pacxopg B HOpMarsbHbIX YCOBUSAX, (TbIC.)HM3/Y

O~NO U WN

. Obbem B HOpManbHbIX YCNOBUSIX, (TbIC.)HM3
. Pacxop B pabouunx ycnosusx, m3/4

. Obbem B pabouunx ycnosusix, m3

. Temnepatypa, °C

. N36biTouHoe (abcontoTHoe) pasneHue, MlMa
. Bpemsa HapaboTtkn, 4

. Bpems pabothl yana, 4

BbluncneHve nposoanTcsa No opmynam:

[aBneHne n3bbITOYHOE:
[aeneHne abcontoTHoE:

Pacxopn B pabounx ycrnosusx:
O6bem B paboymx ycrioBusx:

Pacxon B Hopm. ycn.:

O6bem B HOpM. ycn.:

Pu = (I - Imin) * Pumax / (Imax- Imin), Mlla
Pa=Pu+P6*1.333*10", MMa

Qp =3600*F *Qoun, m3y

Gp =Qon*N, wm3

Qn=2893* Qp * Pa/((273.15 + 1) * K), M4

Gn=2893* Qou* N *Pa/((273.15 + t) * K), m3

Jonyctumas norpeluHocTs: Ansg kaHanos t, P, Qp, Gp, Gn cornacHo n.1.2.2.1

Anga kaHana Qn
dQn = 2dGn,

Mo Bonpocam npogax u noaaepxkn obpalwlanrecs:

ApxaHrenbck (8182)63-90-72
ActaHa +7(7172)727-132
Benropop (4722)40-23-64
BpsiHck (4832)59-03-52
BnaguBocTok (423)249-28-31
Bonrorpag (844)278-03-48
Bonoraa (8172)26-41-59
BopoHex (473)204-51-73
EkatepuHbypr (343)384-55-89
MBaHoBO (4932)77-34-06
WxeBck (3412)26-03-58
KasaHb (843)206-01-48

KanvnuHrpag (4012)72-03-81
Kanyra (4842)92-23-67
KemepoBo (3842)65-04-62
Kvpos (8332)68-02-04
KpacHopap (861)203-40-90
KpacHospck (391)204-63-61
Kypck (4712)77-13-04

INuneuk (4742)52-20-81
MarnuTtoropck (3519)55-03-13
Mocksa (495)268-04-70
MypmaHck (8152)59-64-93
HabepexHble YenHbl (8552)20-53-41

HwxHuin Hosropog (831)429-08-12
HoBoky3Heuk (3843)20-46-81
Hosocubupck (383)227-86-73
Open (4862)44-53-42

OpeHbypr (3532)37-68-04

MNeHsa (8412)22-31-16

MNepwmb (342)205-81-47
PocToB-Ha-[oHy (863)308-18-15
PssaHb (4912)46-61-64

Camapa (846)206-03-16
CaHkT-MNeTepbypr (812)309-46-40
CapartoB (845)249-38-78

caunt: www.flow.nt-rt.ru || an. noura: fwo@nt-rt.ru

CwmoneHck (4812)29-41-54
Coun (862)225-72-31
Craspononb (8652)20-65-13
Teepb (4822)63-31-35
Tomck (3822)98-41-53
Tyna (4872)74-02-29
TiomeHb (3452)66-21-18
YnbsHoBck (8422)24-23-59
Ydba (347)229-48-12
YensbuHck (351)202-03-61
Yepenogey (8202)49-02-64
Apocnaenb (4852)69-52-93
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NMPUNTOXEHMUE 4. OnpocHbIW nucT
TennoaHeprokoHTposnnep MM2300 - Ex - 1F4I

3akasyuk:

Mpnbop N: HasHaueHue:

NHTepBan pernctpaumm: MUHYT
OT4YeTHbIN Nepuoa perncTpaumm: CYTOK

Beluncnsiemole napamMmeTpbl:

BbIxogHble kaHanbl:

N3mepuTenbHble kaHanbl (MakcumMym 5 kaHanos):

Kanan | lNepB.np. CurHan MapameTp OnanasoH | P | KommeHTapum
1(F
2
3
4 (I
5()

Kanan:
1 (F) - ymcnoumMnysbCHbIA(YAaCTOTHLIN) CUrHan
2 - 5 (I) -TokOBbIN CUrHan
NMepBUYHbIE nNpeobpa3oBaTenu:
OW, OA - patymk n3bbITOYHOro unmn abconoTHOro AaBneHns

nn - andepeHumnanbHbii 4aTYMK OaBAEHUS
(MPUNOXMNTb pacyeT CyXXatoLLero yCTponcTea)
PY - pacxo4oMep C YNCIIOMMMYIbCHBIM (YACTOTHbLIM) BbIXOA0M
..... - apyrve Tunbl 4aTYnNKOB
Curnan:
- 4-20wmMA, , n/vmn (Kpacx.)
MapameTp:

T, °C - Temnepartypa
P(dP), klMa, Mlla (krc/kB.cm, Krc/kB.M) - AaBneHve (nepenaj gaBneHns)
Qo, m3/4, Qm, T/4 - 06BLEMHbBI (MacCcoBbIN) pacxon
- Apyrvue napameTpsl
P: peructpauusa napameTpa: + ecTb, -- HeT (ecnn HeobxoaMMO perncTpupo-

BaTb BblYUCIIAE€MbIE€ NMapaMeTpbl, TO NOMETUTb UX 3HAKOM *).

Jlnct 3anonnHun: HaTa:






