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1 Onuc Ta TEXHIYHI XapaKTepUCTUKN /0 M ( C R D L

Lla HacTaHOBa LWOAO eKkcniyaTyBaHHA MpuW3HaveHa AN O3HAMOMIIEHHS CMOXWBAuYiB 3 MPU3HAYEHHSM,
MoZensmMu, MPUHLMMNOM Aji, KOHCTPYKLIE, MOHTaxeM, ekcnnyarauielo Ta obcnyroByBaHHAM nepeTBOploBaya
HopmyBanbHoro NPM-612 (gani no TekcTy - nepeTBoptoBay NPM-612).

YBAlA! Mepen  3acTocysaHHsM  nepeTsopioBaya, — Gyab  nacka,
npoyYuTaiiTe L0 HaCTaHOBY LIOAO eKCMyaTyBaHHs.

HexTyBaHHs 3anobiXKHMMK 3axogamm i npasunamu
eKkcnnyaTyBaHHS MOXe CTaTu NPUYMHOK TpaBMyBaHHS nepcoHany abo
NOLLKOAXXEHHSA obnagHaHHs!

Y 3B'd3ky 3 nocTiiHOlO poBOTOoK MO  BAOCKOHANEHHIO
nepeTsopioBaya, WO MiABULLYE WOr0  HaAiMHICTL i noninwye

XapaKTEPUCTUKUN, B KOHCTPYKLIO MOXYTb OyTW BHECEHI HEe3Ha4Hi 3MiHMu,
SKi 3HAMLWLINW BioOpaXKeHHs B LibOMY BUAAHHI.

YMOBHi Nn0O3Ha4YeHHs, BUKOPUCTaHi B Ui HAaCTaHOBI

Ona 3anobiraHHA BMHMKHEHHSs1 HewTaTHOI abo aBapinHOiI cuTyauii cnig
CTpPOro BUKOHyBaTu AaHi onepauii!

IOnsa 3ano6iraHHA Buxoay 3 nagy obnagHaHHSA crig cyBOpO BUKOHYBaTU faHi
onepadii!

BaxnuBa iHcpopmauis!

CKOpPOUEHHS, NPUUHATI B HACTaAHOBI

Y HaiMeHyBaHHSAX napameTpiB, Ha PUCYHKaX, NPu LMPOBUX 3HAYEHHSAX | B TEKCTI BUKOPUCTaHI CKOPOYEHHS
i abpesiaTypu (auB. Tabnuuto 1), siki 03Ha4YaTb HACTyMNHe:

Tabnuus | - Ckopo4eHHs | abpesiamypu

AGpeBiaTypa (cumBon) NMoBHe HAaWMEHYBaHHA 3HayeHHsA
PV Process Variable BumiptoBanbHa BenmynHa

Al Analogue Input AHanorosui BBig

AO Analogue Output AHanorosui BuBIA

DO Discrete Output [vckpeTHni BMBIg
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/0 MICROL 1 Onuc Ta TexHiYHi XxapaKTepucTmKu

1 Onuc neperBoproBava

1.1 Mpu3sHa4veHHA

MepetsoptoBay NPM-612 npusHavyeHWn AN NEepeTBOPEHHs CUrHanie Bif PI3HOTUMHUX MEePBUHHUX
nepeTBOpOBaYIB y CTaHOAPTM30BaHi aHarnorosi CUrHanmuM MOCTIMHOMO CTpymMy abo Hanpyrm 3 MOXIMBICTIO 3
MOXIMBICTIO KOHDirypauii Yepes iHTepdenc USB.

Mpunan 3abesneyye BUCOKY TOYHICTb BUMIpPIHOBaHb, ranbBaHiYHY i30MnsUil0 MiX BUMIpOBanNbHUM
BXOAOM Ta XWBMEHHS, iHTepdenc USB Ta aHanoroBun Buxig ranbBaHiYHO HE i30/1bOBaHi.

1.2 dyHKUiOHaNbHi MOXNMBOCTI

e [lepeTBOpeHHs curHanis BiA:
o TepmonepeTBoptoBadyis onopy (Pt100, Pt500, Pt1000, TCIM100, TCM100 Towo);
o TepmoenekTpuiHux nepetsoptoBadis (tunu J, K, T, L, N, S Towo);
O  [aTyYuKiB 3 YHiIhiKOBaHNM BUXIOHMM CUMrHANoMm MocTiHOro cTpymy abo Hanpyru.
e [lepemukaHHsa Mix TMNaMu AaBayiB 6e3 KanibpyBaHHA aHanNoroBoro Bxoay.
e [anbBaHiYHa pO3B’A3Ka MiX BXod4amu, BUXogaMu, iHTepdencamm Ta KUBNEHHAM.
e AHanoroBuin Buxia:
o pianasoHu: 4—20 mA, 0-20 mMA, 0-5 mA, 0-10 B;
O  TouHicTb: £0,2% Big Aiana3oHy;
O MpU3HaAYeHHs: Nnepegayva BUMIPSHOIO 3HAYEHHs1 Ha KOHTPOMEpHU, iHOUKaTopu, peectTpaTopu.

1.3 IHTepdpenicu Ta npoToKONM

e USB:
O iHTepdenc ansa nokanesHoro nigkntoyeHHs ao MK;
O  BWKOPMUCTOBYETBLCS ANS KOHpirypyBaHHs npunagy yepes gipmose 13 MIC-Programmer;
O nepepaya napameTpiB KOHQIrypaLii B eHeproHesanexHy nam’stb npunagy.
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1 Onunc Ta TeXHIYHI XapaKTepuUcTuKn
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ae:

1.2 NMo3HayeHHsA NnepeTBOpIOBaYa Npu 3aMOBIEHHi i KOMNMEKT NOCTaBKU

1.2.1 MepeTBOpIOBAY NO3HAYAETLCA HACTYMHUM YUHOM:

NPM-612-AA-C-D,

AA - Kxop BXigHOro aHanoroBoro curHany:

01 — Hanpyra Bin 0 B oo 10 B

02 — Hanpyra Big 0 B go 100 mB

03 — Hanpyra Big -10 B go 10 B

04 — Hanpyra Big -100 B go 100 mB

05 — yHidhikoaHui Big 0 MA o 5 MA

06 — yHidikoBaHui Big 0 MA oo 20 MA

07 — yHidikoBaHui Big 4 MA o 20 MA

08 — cTpym Big -5 MA 0o 5 MA

09 — ctpym Big -20 MA go 20 MA

10 — tepmonapa TXA (K), Big miHyc 100°C go nntoc 1300°C
11 — tepmonapa TXK (L), Big miHyc 100°C go nntoc 800°C
12 — tepmonapa THH (N), Big miHyc 100°C go nntoc 1300°C
13 — tepmonapa TXK (J), Big miHyc 100°C go nntoc 1200°C
14 — repmonapa TIM10 (S), Big 0°C go nntoc 1600°C

15 — tepmonapa TIMM (R), Bia 0°C go nntoc 1700°C

16 — Tepmonapa TIP (B), Big nntoc 150°C go nntoc 1800°C
17 — Tepmonapa TMKH (T), Big miHyc 100°C go nntoc 400°C
18 — repmonapa TXKH (E), Big miHyc 100°C go nntoc 900°C
19 — tepmonapa TBP-1 (A-1), Big 0°C go nntoc 2500°C

20 — tepmonapa TBP-2 (A-2), Big 0°C go nntoc 1800°C

21 — tepmonapa TBP-3 (A-3), Big 0°C go nntoc 1800°C

22 — tepmoonip TCM 100M, Waoo = 1,428, Big miHyc 100°C go nntoc 200°C
23 — Tepmoonip TCM 50M, W10 = 1,428, Big miHyc 100°C go nntoc 200°C
24 — tepmoonip TCIM 10001, Wio0 = 1,391, Big miHyc 100°C go nntoc 850°C
25 — tepmoonip TCIM 501, W10 = 1,391, Big miHyc 100°C go nntoc 850°C
26 — repmoonip Pt100, a = 0,00385, Big miHyc 100°C go nntoc 850°C

27 — repmoonip Pt500, a = 0,00385, Big miHyc 100°C go nntoc 850°C

28 — repmoonip Pt1000, a = 0,00385, Big miHyc 100°C go nntoc 850°C

29 — repmoonip TCH 100H, W10 = 1,6170, Big miHyc 50°C go nntoc 180°C

30 — onip Big 0 Om go 2500 Om
31 — onip Big 0 Om go 300 Om

C - koA BUXigHOro aHanoroBoro curHany:

1-8ia 0 MA oo 5 MA

2 —Big 0 MA go 20 MA

3 —8ig 4 MA go 20 MA

4 -Big0Boo10B

5 — Byab-akui curHan 3 gianasoHy 0+20 mA a6o 0+10 B

I'lepe,u,6aqua MOXNUBICTb nepexony Ha iHWKWA TN aHanoroBoro CurHany, ane ansa

anapaTHi 3MiHuW.

Hanpuknad, 3amoeneHul nepemeoptosay. NPM-612-07-2

Mpu LbOMY BUrOTOBIEHHS | NOCTa4aHHA cnoXunsa4esi nignarae:

1) nepeTBoptoBay4 HopMyBanbHuin NPM-612,

2) Bxig aHanorosuii Al ko 07 — yHidhikoBaHui curHan Big 4 go 20 MA,

3) Buxig aHanorosuit AO kog 2 — Big 0 MA go 20 MA,

1.2.2 KomnnekT noctaBku nepetsoptoBada NPM-612 HaBeaeHo B Tabnuui 1.2.

Tabnuuys 1.2 — Komnnekm nocmasku nepemeoprogada NPM-612

nepexogy 3 4..20mA Ha 0..10B, HeobxigHO B py4yHy BigkanibpysaTu Buxig Ha AdianasoH
0..20MA i Ha knemu napanenbHO BCTaHOBUTU pe3ncTop Ha 4990m.

Mpu 3amoBneHi 0..10B, nepexig Ha CTPYMOBUWI curHan, He MOXIMBWUIA, HEOOXiAHO BHOCUTH

lMo3Ha4yeHHsA HanmeHyBaHHA KinbkicTb
MPMK.426442.063 MepeTtBoptoBad NPM-612 1
MPMK.426442.063 NC Macnopt 1
NMPMK.426442.063 PE HacTtaHoBa LWo40 ekcnnyaTyBaHHs 1*
*- [1o 3anuTy, Yy BiflbHOMY JOCTYNi Ha canTi microl.ua
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/0 MICROL 1 Onuc Ta TexHiYHi XxapaKTepucTmKu

1.3 TexHi4YHi XapakTepucTUKn nepeTBoplOBava

1.3.1 AHanoroBun BXigHUM curHan

Tabnuus 1.3.1 — TexHiyHi XxapakmepucmuKu aHaa0208ux 8XiOHUX cuaHaris

TexHiYyHa xapakTepucTuka 3HayeHHsA
KinbkicTb aHanoroBux BxoziB 1
YHidpikoBaHi
MocTinHum ctpym (IEC 381-1):
Big 0 mA oo 5 MA
Big 0 mA go 20 MA
Big 4 MA go 20 MA
Hanpyra nocTinHoro ctpymy (IEC 60381-2):
Bin 0B oo 10B

MocTinHum cTpym:
Big -5 MA o 5 MA
Big -20 MA go 20 mA

Hanpyra nocTinHoro cTpymy:
Big 0 MB no 100 mB

Big miHyc 100 mB go 100 mB
Big miHyc 10 B oo 10 B

Onip:
Bia 0 Om go 300 Om
Bia 0 Om go 2500 Om

Twun BXiAHOro aHanoroBoro curHany TepmonepeTsoptoBayi onopy (ACTY 2858-94):

TCM 50M, Waoo = 1,428, Big miHyc 100°C go nntoc 200°C
TCM 100M, W1o00 = 1,428, Big MiHyc 100°C go nntoc 200°C
TCIM 501, W1o00 = 1,391, Big miHyc 100°C go nntoc 850°C
TCM 100N, W100 = 1,391, Big miHyc 100°C go nntoc 850°C
Pt100, a = 0,00385, Big miHyc 100°C go nntoc 850°C
Pt500, a = 0,00385, Big miHyc 100°C o nntoc 850°C
Pt1000, a = 0,00385, Big miHyc 100°C go nntoc 850°C

Tepmonapwu no ACTY 2837-94 (TOCT3044-94, DIN IEC 584-1):
TXA (K), Big miHyc 100°C po nntoc 1300°C
TXK (L), Big miHyc 100°C po nntoc 800°C
THH (N), Big miHyc 100°C go nntoc 1300°C
TXK (J), Biga miHyc 100°C go nmtoc 1200°C
TNM10 (S), Big 0°C po nnoc1600°C

TNMN (R), Big 0°C go nntoc1700°C

TNP (B), Big nntoc 150°C go nntoc 1800°C
TMKH (T), Big minyc 100°C go nntoc 400°C
TXKH (E), Big miHyc 100°C go nntoc 900°C
TBP-1 (A-1), Bin 0°C go nntoc 2500°C
TBP-2 (A-2), Bin 0°C go nntoc 1800°C
TBP-3 (A-3), Big 0°C go nntoc 1800°C

PosginbHa 3gatHicte AL 16 pospsais
Mea OCHOBHOI 3BeieHOi NOXNOKM <0.2%
nepeTBOPEHHs!

Mexa goaaTkoBoi MOXMOKW, BUKNMKAHOT 3MiHOKO
TemnepaTypuv HaBKONMULLHBOIO cepeaoBuLLa
Mepioa BUMipIOBaHHs, He GinbLue 0.1 cek

AHanoroeumn BXxia ranbBaHI4YHO i305TbOBAHWI Bifl iHLLINX Kifl.
Hanpyra ranbBaHi4HOi po3B's3ku He meHwe 500 B.

<0.2%/10°C

[anbBaHi4yHa po3B’A3ka

1. Bxig nepetsoptoBaya NPM-612 moxe OyTu HanawToBaHW Ha NiOKMIOYEHHS
OyAb-Akoro Tvny Aasava.

2. lMpun 3amoBneHHi Tuny Bxody 'Tepmonapa" B SKOCTi BXody TemnepaTypHOi
Kopekuii (komneHcauii Tepmo-EPC BinbHMX KiHUIB Tepmonapu) BMKOPUCTaHO [aBad
TemnepaTtypu, po3TalloBaHui 6ins Knem Ha TWUMbHIA CTOPOHI nepeTBoptoBava 3
JianaszoHom BuMiptoBaHHS Big MiHyc 50°C go nntoc 100°C.
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1 Onunc Ta TeXHIYHI XapaKTepuUcTuKn

D MICROL

1.3.2 AHanoroBuw BUXigHWM curHan

Tabnuys 1.3.2 - TexHi4YHi xapakmepucmuKu aHano208uX YHighiKosaHUX 8UXIOHUX cugHarie

TexHi4yHa XxapaKTepucTuka

3Ha4YeHHs

KinbkicTb aHanorosmx BUxoAiB

1

Twvn BUXigHOrO aHanoroBoro curHany

MocrTinHmn ctpym (IEC 381-1):
Big 0 MA go 20 mA (RH < 500 Owm)
Big 4 MA go 20 mA (RH < 500 Owm)

Hanpyra nocrtinHoro ctpymy (IEC 60381-2):
Big 0 B go 10 B (RH = 10 kOm)

3anexHicTb BUXigHOro curHany Big onopy
HaBaHTa)XXeHHS

£0.1%

["anbBaHiYHa po3B’a3ka

BigcyTHs

1.3.3 EneKkTpuyHi aaHi

Tabnuuys 1.3.3 - TexHiYHi xapakmepucmuKu efeKmpOoXUBIeHHs

TexHi4yHa XxapaKkTepucTmka

3Ha4YeHHs

Hanpyra XX1BNeHHs Big Mepexi NOCTINHOro CTpymy

Big 18 B oo 36 B

CnoxwvBaHHS Big Mepexi NOCTINHOIo CTpyMy

<60 MA

[anbBaHi4yHa po3B’d3ka

YKnBneHHs ranbBaHi4yHO i3051bOBaHEe Big iHLWNX Kifl.

Hanpyra ranbBaHi4HOi po3B'a3kn He meHwe 500 B.

1.3.4 YmoB#M eKkcnnyaTyBaHHSA

Tabnuus 1.3.4 - Ymosu ekcrinyamysaHHsI
TexHi4yHa XxapaKkTepucTuka

KpinneHHs nepeTBoptoBaYya

"abapuTHi poamipwn (BxLIXI)

[MonoXeHHs Npu MOHTaxi

Maca 6noky, He binbLlue

3Ha4YeHHs
DIN-peinka DIN35x7,5 EN50022
91 MM X 15 MM X 64 M™m
3rigHO 3 MPOEKTOM
100 r

Ekcnnyartauifa nepeTtBoproBavya y BUOyxoHe6Ge3neyHUX NMPUMILLEHHSAX, a TaKoX B
NPUMILLIEHHAX, NOBITPA AKUX MICTUTb NWM, AOMILIKM arpecuBHUX rasiB, WO MiCTATb
cipky abo amiak, 3a6opoHeHa!

1.3.5 PiBeHb 3axucTy Bi NnonafgaHHa BcepeaunHy TBepaux peyoBuH i Boam 3rigHo 3 OCTY EN 60529:2014 —
IP20.

1.3.6 Mo 3axuLLeHOoCTi BiA Ail KNiMaTU4YHUX YUHHUKIB NepeTBOPIOBaY BiAMNOBIAAE BMKOHAHHIO rpynu B4 3rigHo
3 ICTY IEC 60654-1:2001, ane ans po6oTu npu Temnepatypi Big miHyc 40°C go nntoc 70°C.

1.3.7 Mo 3axwuweHocTi Big Aii Bibpauii nepeTBoptoBay Bignosigae knacy V.6.H arigHo 3 ACTY IEC 60654-
3:2001.

1.3.8 CepepHin 4ac HanpauloBaHHA Ha BiOMOBY 3 ypaxyBaHHAM TEXHIYHOro o6CnyroByBaHHS,
pernameHTOBaHOIroO HACTAHOBO LLOAO0 EKCMyaTyBaHHS, - He MeHLwe Hixk 100 000 rogumH.

1.3.9 CepegaHin yac BigHoBneHHs npauesgatHocTi NPM-612 - He GinbLue 4 roguH.

1.3.10 CepepaHint TepMiH ekcnnyaTyBaHHs - He MeHwe 10 pokiB.

1.3.11 CepepHivt TepmiH 36epiraHHs - 1 pik B ymoBax no rpyni 1 FOCT 15150-69.

1.3.12 I3onsuia enektpuyHux kin NPM-612 woao kopnycy i Mk coboto npu TemnepaTypi HaBKOMULIHLOrO
cepeposuwa (20 + 5)°C i BigHOCHIN BonorocTi noBiTpsa 8o 80% BUTpumye npoTaromMm 1 XBUnuHM Aito BUNpobyBanbHOI

Hanpyru cuHycoigansHoi dopmMu yactototo (50011) 'y 3 gitoumm 3HaveHHam 500 B.

1.3.13 MiHiManbHO AONYCTMMUI €NeKTPUYHUIA onip i3onauii Npyu TemnepaTypi HaBKOMULLIHLOrO cepeaoBuLLa
(20 £ 5)°C i BigHOCHIN BonorocTi noBiTps Ao 80% cTtaHOBUTL He MeHLe 20 MOwm.
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/0 MICROL 1 Onuc Ta TexHiYHi XxapaKTepucTmKu

1.4 3aco6u BMMipIOBaHHSA, iIHCTPYMEHT Ta npunaaas

Mepenik npunagasi, ske HeoOXigHi ONs KOHTPOS, pPeryroBaHHS, BUMKOHAHHS poGIT 3 TeXHiYHoro
o6crnyroByBaHHsA nepeTBoploBaya, HaBegeHo B Tabnuui 1.4 (3rigHo 3 ACTY FOCT 2.610).

Tabnuus 1.4 - lNepenik 3acobie s8uMipro8aHHs, iIHCMpymMeHmy ma npunadds, siki HeobXiOHI rnpu 0b6ciy208ys8aHHi nepemeopogaya
NPM-612

HanmeHyBaHHSA 3aco6iB BMMiptoBaHHS, n
; pU3HayYeHHA
iHCTPYMEeHTYy Ta npunagas
1 BonbTMETp yHiBEpCanbHui L300 BumiptoBaHHs BMXiOHOro curHany i KOHTPOMb Hanpyru
KVBIEHHS
2 MarasuH onopis P4831 3agasay curHany
3 OndbepeHuianbHui BonbtmeTp B1-12 3agasay curHany i BUMiptoBaHHS BUXIZHOro curHany
4 MerommeTp 4108 BumiptoBaHHs onopy isonsauii
5 MiHueT MegnyHUNn MepeBipka SKOCTi MOHTaXy
6 BukpyTtka Po36upaHHs kopnycy
7 M'ska 653b QuuLLeHHs Big nuny i opyay

1.5 MapkyBaHHSA Ta naKkyBaHHA

1.5.1 MapkyBaHHa nepeTtBoptoBada BuKoHaHe 3rigHo ACTY 2887-94 Ha Tabnwuuyui 3 poamipamu 3rigHO 3
OCTY 3272:2011, sika KpinUTbCHA Ha TUIBHIN CTOPOHi kKopnycy BUPOOY.

1.5.2 TnombyBaHHs nepeTBOpiOBaYa MiANPUEMCTBOM-BUPOOHMKOM MpU BUAYCKY 3 BUPOBHULTBA He
nepeabayeHo.

1.5.3 MNakyBaHHsA nepeTBOptoBaya Bignosigae sumoram OCTY 2888-94.

1.5.4 MNepeTBOpPIOBaY BIANOBIAHO A0 KOMMNMEKTY NOCTaBKN yNakOBaHU 3rigHO 3 KPEeCNEeHHSMU NianpuemcTea-
BMpOGHUKa.
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27 MICROL
2 3axoau 6e3neKkn npu BUKOPUCTaHHI NnepeTBoploBaYa

HexTyBaHHA 3anobiXXHMMM 3axopaMu i npaBunaMu eKkcnilyaTyBaHHA MoOXe
CTaTy NPUYMHOIO TPaBMYyBaHHSA NepcoHany abo nowkoaXeHHs1 o6nagHaHHA!
[Ona 3abe3nevyeHHA 06e3ne4YHOro BUKOPUCTAHHA OONaAHaAHHA HeEYyXUIbHO
BMKOHYWTe BKa3iBKu Lboro po3sainy!

2.1 Jo ekcnnyaTyBaHHA MepeTBOptOBaYa [[ONyckawTbCA 0cobu, ski maloTb [03Bin Ansa pobotn Ha
enekTpoyctaHoBkax Hanpyroto 7o 1000 B i BMB4MNM HacTaHOBY LLOAO eKCniyaTyBaHHSA B MOBHOMY 06csi3i.

2.2 lNMepeTBOptOBaY MOXHA BUKOPUCTOBYBaTW MPWU HAsBHOCTI iHCTPYKUIT 3 TexHikM 6e3nekun, 3aTBepKeHol
nigNpPUEMCTBOM-CMOXMBAYeM B YCTAHOBMEHOMY MOPSAKY i ska BpaxoBye crneumdiky MOro 3acToCyBaHHA Ha
KOHKkpeTHomy o6'ekTi. MNpu ekcnnyaTyBaHHi HeobxigHO AoTpumyBaTuca Bumor Aitoumx npasun MTE i MNTB ans
enekTpoycTtaHoBoK Hanpyroto Ao 1000 B.

Bci MoHTaxHi Ta npodinakTMyHi po6GOTM NOBMHHI NpoBOAUTUCA NpwU
BiAKNIOYEHOMY erNeKTPOXUBIEHHI.

3abopoHAETbCA NigknYaTM Ta BigknoyaTu 3'egHyBadvi Npu  BKIOYEHOMY
€N1eKTPOXUBIIEHHI.

2.3 PeTenbHO npoBoAbTE MiAKMIOYEHHSA 3 JOTPUMaHHAM MOMAPHOCTI BMBOAIB. HenpaBunbHe Migknio4eHHs
abo nigknoYeHHs po3'eMiB MpPU  BKITHOYEHOMY >KMBIIEHHI MOXE NPU3BECTW [0 TMOLUKOOXKEHHS €MNeKTPOHHUX
KOMMOHEHTIB nepeTBoOptoBava.

2.4 YHuKanTe 3aCTOCyBaHHA He3adisiHUX BUBOAIB.

2.5 MNpw po3bupaHHi ANA YCyHEHHS HeCMpaBHOCTEWN NepeTBOPoBaY NOBUHEH OyT BiOAKNIOYEHWI Big Mepexi
€INEeKTPOXMNBIIEHHS.

2.6 MNig 4yac BMnyYeHHs nepeTBoptoBaYva 3 KOprycy He TopkanmTecs OO MOro enekTpU4HUX KOMMOHEHTIB i He
nigaaBaviTe BHYTPILWHI BY3nuW | YacTUHW yaapam.

2.7 PosTawoByvTe nepeTBOplOBaY SKOMOra pfani Big MPUCTPOIB, WO TrEHepyTb BUCOKOYACTOTHI
BMNPOMiHIOBaHHSA (Hanpwknag, BY-neudi, BY-3BapioBanbHi anapatu, MawuvHi, abo npunagu , Ski BUKOPUCTOBYHOTb
iMNynbCHI Hanpyrn), Wwo6 yHUkHyTK 360iB B poboTi.
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/0 MICROL 3 KoHcTpykuis Ta npyHumn pobotun
3 KoHCTpyKLUia nepeTBOploBaYa i npuHuun po6oTtu

3.1 KoHCcTpyKUia nepeTBOplOBaya
3oBHIiWHI BUrnsag nepetsoptoBada NPM-612 nokasaHuii Ha pucyHky 3.1.
Ha kopnyci nepeTtBoptoBaya po3miLleHi kKnemu Ansi 30BHiLWHIX 3’€AHaHb.

Ha nuuesin cTopoHi 3HaxoouTbCa KpuLlKa, nig sIKow 3HaxoauTbea USB-nopT Ta 3-nig sKkoi 3'sBNAeTbCA
CBiYEHHs1 i3 ABOMa 3abapBMeHHsIMU: 3efieHe — SIKWO Ha Npunag nojaHa Hanpyra XUMBMEHHS, YepBOHE — SKLLO
BiAOyBaeTbCA ONUTYBaHHSA nepeTBoptoBada Yepe3 USB-noprT.

Knemn
Kpwvwwka, nig sikoto
3HaxoauTbCA
USB-nopT

PucyHok 3.1 - 306HiwHill suensad nepemeoprogaya NPM-612

Tabnuus 3.1 — CeideHHs1 c8imno0ioOHUX iHOUKamopis, siKi 3Haxo0simbCs 1i0 MUIbHOK KPULWKOK

HasBa Konip CTtaH CtaH moayns
YKnBneHHsi . | CBiTUTBCSA [MepeTBOptOBaY yBIMKHEHMIA
3enexun - =
(Power) He cBitutbcs | NepeTBoOpoBaY BUMKHEHWI
KoHapirypyBaHHS UeDBOHMI He cBitntbca | OBMmiH Yyepe3 USB-nopT BigCyTHIN
(Configuration) P Moprae BinbyBaetbcsa 06miH yepes USB-nopt

3.2 CTpyKTypHa cxema

Al1 - BXigHWi BMMiplOBaanVIa-
i KOHTpONbOBaHUN napameTpJ
[ XusneHus =24 V J—@—»
[ USB nopt J<—>
e W

PucyHrok 3.2 - CmpykmypHa cxema rnepemesoprogadya NPM-612

/MICROCONTROLLER\

4—»{ MaHenb iHanKauii ]

:{AO - aHanorosuit BUXia J

3.3 MpuHUMN po6oTn 60Ky 06pPOOKM aHaNoroBoro Bxoay
3.3.1 bnok 06po6ku aHanoroBoro Bxoay
MepeTtBoptoBay NPM-612 o6nagHaHui ogHWM aHanorosMm BxogoM Al. AHanoroBuin curHan nignsirae

npouenypi obpobku, fka BMKOPUCTOBYETLCA AN MOro npedcTaBrieHHs B HeoOXigHin kopucTyBadeBi cdopmi. Ha
pucyHky 3.3 nokasaHa (pyHKuUioHanbHa cxema 6rnoky 06pobKy aHanoroBoro BXigHOro curHany.
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PucyHok 3.3 - ®yHkujoHanbHa cxema 610Ky nepemeopeHHs1 8xiOHO20 cugHary

1. Mpu BubOpi TunNy AaBadva i3 3agaHMM Jiana3oHOM BUMIpIHOBaAHHA B Moayni
mMacwTabyBaHHs curHany mnapaMeTpu BWUCTaBMAKTbLCS aBTOMATMYHO | 3MiHAa  iX
3abnokoBaHa.

2. MNpwn iHTepdercHOMY BBOAI HanawTyBaHHSA MOAynsa Hopmanisauii i inbTpiB He
MalTb CEHCy, TOMYy LO CurHan no iHTepdency nepenaeTbCs Bigpady B MoAynb
macliTabyBaHHs curHany.

Ha puCyHKY NPUAHATI HACTYNHI NO3HAYeHHS:

1. Moaynb Hopmanisadii curHany. Moaynb Hopmarnisye BXigHW/A aHanoroBun curHan. Baxnmsotro
yHKUiE OaHOrO MOAyNsl € KOHTPOINb OOCTOBIPHOCTI AaHux. Y pasi Buxody aHanoroBoro curHany Ha 10% 3a
JianasoH, Ik BCTAHOBMIETLCA MpU kanibpyBaHHi, MOAyMb MOCUNAE CUrHan nepeTBoproBayy Npo HeAOCTOBIPHICTb
AaHUX y KaHarni i reHepyeTbCsa nogis «po3puB NiHii 3B'A3KY 3 ATUYMKOMY.

2. EkcnoHeHTHMA inbTp. DinbTp BUKOPUCTOBYETLCA ANst MPUTHIYEHHA MepeLlkod, a Takox Aans
MPUTHIYEHHA «KOMNMBAHHS» iHOMKAUIT (4acTMX 3MiH nokasaHb nepeTBOoploBaYva Yepes KONMMBaHHA BXIOHOMO curHany).
BusHavaeTbca napameTpom «llocTiiHa Yacy umdgpoBoro dinsTpar.

3. Mogynb macwrabyBaHHa curHany. Mopaynb niHeapusye i macwTtabye BXiOHWA curHan 3rigHo i3
3aaHOK KOPUCTYBA4YEM HOMIHANBHOK CTATMYHOK XapaKTepPUCTUKOK MiakMyeHoro Aasada. Came B LbOMYy MoAyni
BMOMPaETLCS TUN NiAKNIOYEHOrO A0 KaHany AaBada. TakoX B LbOMY MOAYSi € MOXIMBICTb BUpaxyBaHHS KBaapaTHOro
KOpEHS 3 BXiQHOro curHany.

4. Mogynb HopMmanisauii i macwrabyBaHHA Apyroro BXigHoro curHany. [na tvny "Tepmonapa”
nepLUoro BXiAHOMO cUrHany KopuctyBay Mae MOXMMBICTb BUOpaT MeToa KOMMeHcaLii xonoaHoro cnatw: abo BBecTn
KOMnNeHcaujlo BpyyHy, abo BUKOpWUCTaTW BHYTPILWHIA OaTyvK, BCTAHOBMEHWM Ha nnati nepeTBopioBada, abo x
NigKIOYMTU 40 APYroro aHanoroBoro Bxoay Aaeay Pt100, curHan 3 skoro o6pobnseTscst aHuMm mMoayrnem.

5. Tabnuusa koopauHaTt niHeapu3sadii curHany. [aHa Tabnuusi BM3Havae koopauvHaTW niHeapu3auii
KopucTyBaya, napameTpu siKOi 3a4atoTbCs Ha piBHi koHdirypauii LNRX i LNRY. JeTtanbHiwe — guB. nyHKT 3.6.2.

6. Mogynb Kopekuii aHanoroBoro Bxoay. Y LbOMYy MOAYIi CUrHan, nepeTBopeHuid B nonepeaHix 6nokax,
3MilyeTbCA Ha 3agaHe kopuctyBadeM (napameTp OFF) 3HauveHHs. BenuuuHa koMneHcauii B 3aneXHocTi Big 3Haky
KoediuieHTa kopekuii fogaeTbea abo BigHIMAETLCA Bif BXiQHOTO curHanys,.

3.3.2 Jlineapu3auis aHanorosoro sBxoay Al

JliHeapu3auis gae MOXNUBICTb MNPaBUMBLHOTO (PI3MYHOrO MpEeACTaBMEHHst HEMiHIMHUX PerynboBaHuX i
BUMIpIOBaHUX NapameTpiB..

* 3a doromoezow niHeapusauii MOxXHa Hanmawmyeamu, Hanpuknad, KamibpysaHHs €MHocmel 8 nimpax, mMempax
KybiyHux abo kinozspamax npodykmy, 8 3anexHocmi 8id 8UMIpSHO20 8XiOHO20 CUu2Hary PieHs1 8 EMHOCMI.

Mpw iHavkauii niHeapnsoBaHoT BenuunHu Bxody Al1 BU3HaYanbHUMKU NapameTpammn € HUXKHS | BEPXHS Mexa
LWKanu (NpoueHTHe BiAHOLWEHHS OO0 Aiana3oHy BUMIPIOBAHHS), @ TaKOX eKBiAWCTaHTHI OMOPHi TOYKM NiHeapusauii.
KpvBa niHeapu3adii Mae «nepernomneHHsI» B OMOPHMX TOYKaXx.

3.3.2.1 NapameTpu niHeapusauii Bxoay Al1
Hanpwknag, napameTpu niHeapu3sauii Bxogy Al1 HacTynHi:

1. KoHgbicypauiss aHanozoeozo exody
1 Twn wkanu BXigHOro curHany - niHeapusoBaHa
2 KinbkicTb AiNsHOK niHeapuaadii

2. A6cyucu onopHUx MOYOK JliHeapu3auii
1 AGcumca noyaTkoBOro 3Ha4eHHs (B % Big BXiOHOro curHany)
2 Ab6cumca 01-i ginsHkn
3 Abcumca 02-1 ginsHkm
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19 Abcuuca 18-i ginaHkn
20 Abcuuca 19-1 ginsHku

3. OpduHamu onopHuUX MOYOK NiHeapu3auyii
1 OpauHaTta Nno4YaTkoBOro 3HavYeHHs (curHan B Tex. oA. Big -9999 oo 9999)
2 OpguHata 01-i ginsHkn
3 OppuHata 02-i ginsHkm
19 OpagwuHaTta 18-i ginsHkm
20 OppguHata 19-i ginsHkm

3.3.2.2 Bu3Ha4yeHHs ONOpHUX TOYOK niHeapu3aauii
3.3.2.2.1 BusHayeHHs1 KirlbKocmi OropHUX MOYOK fliHeapu3auji.

Micna BM3Ha4YeHHs HeoOXiOHOT KINbKOCTI AiNsHOK niHeapu3auii HeoOXiAHO 3adaTu Le 3HAYeHHs Y
BignoBigHOMy napameTpi. Mexi 3amiHm napameTpa - Big 0000 go 0019.

Bnbip HeobxigHOI KiNbKOCTI AINSHOK niHeapwm3auii NPoBOAMTLCA 3 MiPKyBaHHS 3abesneyeHHs HeobXxigHoT
TOYHOCTI BUMIPIOBAHHS.

3.3.2.2.2 BusHayeHHs1 3Ha4eHb OMOPHUX MOYOK fiHeapu3auii.

[nsi KOXKHOro 3HayeHHst Ha gucnnei BxigHoro curHany Yi (B TexHiYHMX ogmHuusix Big -9999 pgo 9999 3
ypaxyBaHHSIM  [euMMarnbHOro  po3dinbHuka) obuucnuTv  BiAMOBigHY  pisMyHy BenuumHy 3 BiAMOBIOHMX
yHKUiOHanbHUX (rpagytoBanbHuX) Tabnuue abo rpadiyHo i3 BiANOBIGHOT KPMBOI (NpM HEOBXIAHOCTI iHTepnonoBaTh)
i 3a0aTV 3HAYeHHs1 4Ns BiONOBIAHOT ONOPHOI BENUYMHM BXigHOro disnyHoro curHany Xi (8%, Big 00,00% no 99,99%).

3.3.2.3 Npuknapu niHeapu3auii curHanis

Mpuknap 1. INiHeapusauis curHany, wo nopaeTbca Ha BXig Al1,
npeacTtaBneHa rpadcdivyHo (KpuBoto)

Y, °C  3navenns Ha avcnnei PeanbHa xapakrepucTuka, NiHeapusosana

B TEXHIYHNX OAMHMLIAX npeacTaenena rpadiuHo apakTepucTuka
OpavHara G99 0 s s R s s e
31 pinsHKn o
R Y S 3-a
750.0 OpauHata B ainsHka
2-1 pinsHKN '
2a
Opauxara AinaHka
15 ginskn 390,09 = === o %
100 %
g : BXiAHOrO
a '
ginsHka : Abcynca +  ABcyuca ABcyuca = cHrany
11 pinsHkm : 2-1 pinsHku 3T pinaHkm _ o
Moarkose 20.00 60.00 99.99 X, %

3HaUEHHA

KoHdpicypoeari napamempu dnsi npuknady 1:
Twn wkanu BxigHoro curHany = 0002 — niHeapu3oBaHa
Kinbkictb ginaHok niHeapusauii = 0003 — Tpu ginsiHku

Abcumca noyaTkoBoro saHadeHHs = 00,00 OpavHaTta novaTkoBoro 3Ha4veHHst = 0.000
Abcuuca 1-1 ginaxku = 20,00 OpavHata 1-1 ginaHkun = 350.0

Abcuuca 2-1 ginaHku = 60,00 OpavHata 2-1 ginsHkn = 750.0

Abcuuca 3-i ginaHku = 99,99 OpavHata 3-1 ginsHkn = 999.9

Mpuknagp 2. INiHeapu3auis curHany, wo nogaeTbca Ha BXig Al1,

npencraBrneHa rpagyoBarnibHOK Tabnuuero
JliHeapu3sauisa curHany, Wo 3HiMaeTbcsa 3 Tepmonapu rpagytoBanHs TIM1, i nogaeTbesa Ha Bxig Al1, gianasoH
BuMiptoBaHux Temnepatyp 0 - 1400 °C, giana3oH BxigHoro curHany 0 - 14,315 mB (0 - 100%).
[nsa 3abe3neyeHHs HeOOXiOHOT TOYHOCTI BUMiptOBaHHS BUOUpaemo 20 ainsHok niHeapu3sadii i po3paxoBaHi
3HayeHHs1 B % BXiQHOro curHany Ans KOXHOi ONOPHOI TOYKU BBOAATLCH B BiAMNOBIAHMI NapameTp.
KoHcpicypoeari napamempu Ansi npuknady 2:

Twn wkanu BxigHoro curHany = 0002 — niHeapu3oBaHa
Kinbkictb ginaHok niHeapusauii = 0019 — nep’aTHaguATb QiNsHOK

MapameTpu KoHirypauii po3paxoByoTbCsl i BBOAATLCS 3rigHO 3 Tabnuueto 4.1.
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Tabnuys 4.1 - Po3paxyHOK | 66e0eHHs1 napamempig niHeapu3auii npuknady 2

Homep“ B::iapq::::o'l' 3“?%““” nzzzhg::pe" prbpe Beedere
onopHoi [ paTypm BXigHOro Homep 3HAYEHHS! Homep 3HaYeHHsI
TOYKMU °Cc | curnany, MB| napamempa °Cc ’ | mapamempa % ’
0 0 0,000 LNY.00 0000 LNX.00 00,00
1 50 0,297 LNY.01 0050 LNX.01 02,07
2 100 0,644 LNY.02 0100 LNX.02 04,50
3 150 1,026 LNY.03 0150 LNX.03 07,17
4 200 1,436 LNY.04 0200 LNX.04 10,03
5 250 1,852 LNY.05 0250 LNX.05 12,99
6 300 2,314 LNY.06 0300 LNX.06 16,16
7 350 2,761 LNY.07 0350 LNX.07 19,32
8 400 3,250 LNY.08 0400 LNX.08 22,70
9 450 3,703 LNY.09 0450 LNX.09 25,97
10 500 4,216 LNY.10 0500 LNX.10 29,45
11 550 4,689 LNY.11 0550 LNX.11 32,84
12 600 5,218 LNY.12 0600 LNX.12 36,45
13 700 6,253 LNY.13 0700 LNX.13 43,68
14 800 7,317 LNY.14 0800 LNX.14 51,11
15 900 8,416 LNY.15 0900 LNX.15 58,79
16 1000 9,550 LNY.16 1000 LNX.16 66,71
17 1100 10,714 LNY.17 1100 LNX.17 74,84
18 1300 13,107 LNY.18 1300 LNX.18 91,56
19 1400 14,315 LNY.19 1400 LNX.19 99,99

3.4 MNpuHUMN po60OTHM aHaNoOroBoro BUxXoay

MepeTBoptoBay 0b6nagHaHW OOHMM aHanoroBUM BMXOAOM, SKUW MpPaLOE B pexuMi nepeTBOpeHHsA (6e3
mMacwTabyBaHHs) abo peTpaHcMicii (nepegaya 3 macluTabyBaHHsIM) BXiHOro cuUrHany Ha BuUXia.

Mpu poboTi BMXOOY B peXuMi peTpaHCMICii BaXnMBMMU NapameTpamu €: «3Ha4yeHHsl BXiLHOro curHany
pieHe 0% BuxigHoro curHany» i «3HaveHHs BxigHoro curHany pieHe 100% BwxigHOro curHamny» (Ha PUCYHKY
306paxKeHi MyHKTUpHUMK TniHigMK). LiMn napameTpamy pocaraetbcs mMacltabyBaHHA BWMXIQHOMO curHany LWOAo
BXigHoro. PucyHok 3.19 intoctpye poboTy aHanoroBoro BUBEAEHHSA B PEXUMi PETPaHCMICIi.

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

PetpaHcmicia |

[xepeno } Brok _
aHanoroBoro curHany ; 06pobkun Buxig AO
Tex.on. f 100%
! upper
Al % pianasoHy AO
1 lower
| } 0%
| Buxig AO [NepeTBOpeHHst
| Tex.on,
| Al'=AO

PucyHok 3.4 - Poboma b110Ky aHaro208020 8U8eOeHHS 8 PeXUMI pempaHCMICii

Ak BugHO 3 pucyHka 3.4, 6nok obpobku HOpMyeE BXigHWI curHan, npuBogaym noro B gianasoH 0 - 100%
BUXIZHOrO curHany. 3anexHo Big TNy BUXIAHOMO cuUrHany Le BigoOpasnTbCcsa B eNeKTpuYHuX curHanax. Hanpuknag,
aHanorosu Buxig mae kaniopyeaHHs 0 - 20 MA. B ubomy Bunagky npuv curHani 50% 3 6noky o6pobkn AO Ha knemu
Oyne nogaeaTtucs cTpym 10 MA.
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4 BnkopnctaHHs 3a NpU3Ha4YeHHAM

4.1 EkcnnyaTauinHi obMeXeHHs NpyM BUKOPUCTaHHi nepeTBoOproBaya

4.1.1 Micue yctaHoBku nepetsoptoBada NPM-612 NoBMHHO BiANOBIAATU TakMM yMOBaM:
- 3ab6e3neyyBaTy 3py4Hi yMOBU ANs 0OCNYroByBaHHS Ta AEMOHTaXY;

- TemnepaTypa i BifHOCHa BOMOriCTb HABKOMMLUHLOrO MOBITPSi MakoTb BignoBiAaTV BMMOram KniMaTu4HoOro
BMKOHAHHSA NepeTBOpIoBaYa;

- HaBKOJMLWIHE cepenosulle He MNOBUHHO MICTUTK CprMOI'IpOBi[J,HVIX OOMILLOK, a TaKoX [AOMILLOK, SKi
BUKINMUKaOTb KOPO3ito AeTanen nepeTsoproBaYa;

- Hamnpy>XeHiCTb MarHiTHUX MOriB, BUKMUKAHMX 30BHILLHIMW JKepenamu 3MiHHOro cTpymy 4dactotoi 50 Iy
ab0 BUKIUKAHMX 30BHILLHIMU J)XepenamMu NoCTINHOro CTPyMy, He NoBuHHa nepesullysath 400 A/m;
- napameTpwu BiOpaLii NoBWHHI BignoBiaaTu BukoHaHHwo knacy V.6.H srigHo OCTY 60654 -3:2001.

4.1.2 Npw ekcnnyaTaduii nepeTsoptoBaya HeOOXiAHO BUKIOUUTK:
- NOTPaNMsiHHS CTPYMONPOBIAHOTO Ny abo pPiAMHM Ha NOBEPXHIO NepeTBOPOBaYa;
- HasIBHICTb CTOPOHHIX NpeaMeTiB No6nun3y nepeTBopioBaYya, WO NOripLUyoTh KOro NPUPOAHE OXONOAXEHHS.

4.1.3 MNig yac ekcnnyaTyBaHHs HeOOXiAHO CTEXMTW 3a TuM, LWOO NpuedHaHi 0O NepeTBOpioBavya ApOTU He
nepenamMyBanucb B MiCLSIX KOHTaKTy 3 KrneMamu i He Manu NoLIKOKEHb i30mAL;i.

4.2 NiproToBKa nepeTBOprOBaYa A0 BUKOPUCTAHHA

4.2.1 3BinbHITL NepeTBOpOBaY Bif, NakyBaHHS.

4.2.2 Tepen no4yaTKkOM MOHTaXy nepeTBoptoBada HeOoOXigHO BMKOHATM 3OBHIWHIN ornsag. MNpu ubomy
3BepHyTM 0CcOBNMBY yBary Ha YACTOTY MOBEPXHi, MapKyBaHHA Ta BiACYTHICTb MEXaHiYHMX NOLUKOOXEHb.

MoHTax i AeMOoHTaX nepeTBoOplOBaYa, NiAKMHYEHHA A0 HbOTO eNeKTPUYHUX Kin
NPOBOAUTLCA NPU BiAKIMIOYEHOMY XUBIEHHi!

4.2.3 BcTtaHoBiTb nepeTtsoptoBay Ha DIN-peliky BignosigHo Ao pucyHka 3.1:
1 BcTaHoBITb NepeTBoptoBay Ha DIN-penky no ctpinui 1;
2 npuTUCHITL NnepeTBoptoBad 4o DIN-penkn no cTpinui 2 go noro dikcadii.
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PucyHok 4.1 - Cxema KpinneHHs1 nepemeoprogada NPM-612 Ha DIN-peliky

Mpw nigknoYeHHi nepeTBoOproBavYa [OTPUMMYyBaTUChb BKa3iBOK 3axopiB Ge3nekw,
BKa3aHMX B NYHKTI 2 AaHoi iHCTPYKLii.
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4.2.4 KabenbHi 3B'A3ky, Wo 3'eqHytoTb nepetsoptoBad NPM-612, nigknovaloTbes Yepes Knemu CromnyyHuX
pos'eMiB BiAMOBIAHO 4O BMMOT Aitounx "lMpaBun ynawtyBaHHSA €NeKTpoyCcTaHOBOK".

4.2.5 MigkntoyeHHa BxogdiB-Buxodie Ao nepetsoptoBadya NPM-12 BUKOHYETLCA Y BiANOBIOHOCTI 3i cxemMamu
30BHILLHIX 3'€eAHaHb, HaBedeHNX B goaatky b. lMigknioYeHHs 3AINCHIOETECA LINAXOM YCTaHOBKM BUKPYTKU B OTBIp (1)
6inst curHanbHOI kKnemu Ao i 3aKkpinneHHst BcepeauHi, i NoaanbLIoro HaTUCKaHHS Ha BUMKPYTKY (2), nicrs Yoro MoXxHa
BCTaBNATY APIT (3).

4.2.6 MNpw nigKnoYeHHi NiHin 38'A3Ky 00 BXiAHUX | BUXIOHWX KNEM BXWBaWTE 3axOAW NO 3MEHLLEHHIO BMMBY
HaBedeHNX LWYMiB: sukopucmosylime BXigHi Ta (abo) BuxigHi wWymonornuHaiodi inbTpu (B T.4. Mepexesi),
LLYMONOrNnHatoYi inbTpy ANA nepudepinHUX NpUCTpoiB.

4.2.7 He ponyckaeTbcsi 06'egHyBaT B ofHOMY kabeni (4xryTi) kona, no sikux nepefaroTbCs aHanorosi,
iHTepdeNCHi cUrHanu i BUCOKOTOYHI CMrHanbHi abo BMCOKOTOYHI cunoBi kona. [Ons 3MeHLeHHs HaBedeHoro Lymy
BiJOKpeMTe niHii BMCOKOI Hanpyr abo niHii, Siki NPOBOAATE 3HAYHI CTPYMM, Bif iHWMX MiHIN, @ TakoX YHUKanTe
napanenbHoro abo 3aranbHOro NiAKMHYEHHS 3 NiHIIMU XXMBMNEHHS NPUY NiAKITIOYEHHI 40 BUBOAIB.

4.2.8 HeobxigHicTb ekpaHyBaHHA kabeniB, Mo SKMX nNepefaeTbCcs iHOPMAaLis, 3anexuTb Big AOBXWHU
kabenbHNX 3B'A3KIB Ta Bi piBHS NepeLuKos B 30HI Npoknaaku kabento. PekomeHayeTbCS BUKOPUCTOBYBATH i30MTHOOM
TpyOKK, KaHanu, NoTkn abo ekpaHoBaHi MiHii.

[Ona npaBunbHOro nigKMNIOYEeHHs1 6e3 NOLWKOMKEHHs1 Kopnycy Mopyns,
noTpiGbHO BUKOPUCTOBYBATU NJNIOCKY BUKPYTKY MapKyBaHHAM SL 0,6x3 mm.

Ne/0001]

COY NPMK-400:2014
Ne 0001

NPM-612
12021
NPM-612
1]/2021)
COY NPMK-400:2014

)
BurotosneHo
8 YKPAIHI
P
Burorosneno
8 YKPAIHI

PucyHok 4.2 - Cxema ycmaHosku 0pomig 3a O0roMOoeot0 M/10CKOI BUKPYMKU

4.3 KoHdpirypyBaHHA nepeTBOprOBava
MepeTtBoptoBay NPM-612 KoHirypyeTbcs yepes iHTepdenc USB.
KoHdpirypyBaHHS 34iCHIOETLCA 32 4ONOMOroH nporpamHoro naketa MIC-Programmer.

MapameTpu KoHirypauii nepetsoptoBaya 36epiraloTbCs B eHeproHe3anexHivi nam'sTi.

nepeTBoproBaq 3aBXxau npauroe nig nepwwuMm agpecom.

MepeTBOptOBaY KOHMIrypyeTbCsl B HACTYMHIA NOCNILOBHOCTI:

4.3.1 NigknounTn nepeTBoptoBad 4vepes iHTepderic USB 3a pgonomorow kabenw (type — mini-B) no
Komn'toTepa.

4.3.2 3ainTn Ha cawT nignpuveMcTBa i 3 po3ainy "3aBaHTaxeHHs" 3aBaHTaXWTU Ta BCTAHOBUTW ApanBep Ans
npunagy. MNpu yMOBi KOPEKTHOrO BCTaHOBMEHHSA Mpunaj NoBYWHEH 3aiHATU OAMH i3 AOCTYMHMX BipTyarbHUX MOPTIiB
MK.
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4.3.3 lNoagatu XuBMNeHHs Ha nepeTBoptoBay. [py LbOMY 3-Mi4 TUMbHOI KPULLKM MOBUHHE 3’ IBUTUCH CBIYEHHSI
3€e1eHOr0 KOmnbopy.

4.3.4 3anyck MIC-Programmer

3anyck nporpamu MIC-Programmer BUKOHyeTbCs BUGopom 3 meHto "lMyck” BignosigHoro spnuka (Myck P
Mporpamu » Microl » MIC-Programmer » MIC-Programmer). BikHo nporpamu npusegeHo Ha puUCyHKy 4.2.

S —es

B e p—
ed & ¢ PES R V@ E k.

WK

PucyHok 4.2 - BikHo 3anycky MIC-Programmer

4.3.5 lNMowyk nepeTBoptoBaya B Mepexi

[na nowyky nepeTBoptoBavya HEOOXiAHO HATUCHYTK KHOMKY «[lowyk» (1), micna 4Yoro Ha ekpaHi 3'ABMTbCS
Aianorose BikHO «[JOCTYMHi NpUCTPOi». B gaHOMy MEHI0 34iNCHIOETLCS NOLYK NpuUnaais, MigKnioYyeHnx 4o BubpaHoro
COM nopTy i NnpauooTb Ha 3a3HayeHin WBNAKOCTI 0OMiHy. [N nowyky HeOOXiAHO HAaTUCHYTU KHOMKY «[Mowyk» (2),
nicna 4oro B iHdoOpMmauinHOMYy BikHIi OyayTb BuBeAeHi AOCTynHi npucTtpoi (ame. puc 4.3). Oani HeobGxigHo abo
NOABINHMM HaTUCKaHHAM MULLI MO 3HaAeHOMY NPUCTPOLo, abo HaTUCHYBLUKM knaBiwy "Pegarysatn” (3), nigTBepanTu
(4) i 3unTaTn napameTpu mogyns (5).

SAKwWo nepeTBOpHOBaY He 3HANAEHO B MepeXxi, TO HeobXigHO nepeBipMTU NPABUNBHICTL
HanawTtyBaHb 3B’A3KiB B nporpami MIC-Programmer, a TakoX npaBUNbHICTb
nNigKNoYeHHsA iHTepdency.

JlocTynHbie ycTponcTea e

MIC-Canﬁguratar

CRWCOK YCTEHOBNEHBIX YCTPOMCTE
<agpec>

<001>RI0 414 o4 \9\ Peaaktuposate koHdurypauuto ?

T
Yutats KOHQMrypaLmio
Aapec yerpoiictea |1
N N o
\ Peaaktuposare | Cancel |

PucyHok 4.3 - lMowyk docmynHux npucmpois i 34umyeaHHs1 napamempie Mooyrisi
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4.3.6 PeparyBaHHs KoHdpirypauii

[ns peparyBaHHs napameTpiB nepeTBopioBaya HeobxigHO BMOpaTh oauH BignoBigHMA GOk, nicns Yoro B
HWDKHIM YaCTUHI ekpaHa BigKpuioTbCs HeoOXigHi napameTpu.

S BG Ons A Moopew s (porpopuy
DpES? Pam e PPE B o,

{HNM-11[HNM-12[ HIM-13

PuCyHOK-4.4 - PedazysaHHsi KoHbiypauii
Y paHmx 6nokax KoHQIrypytoTbes:

1. HanawTyBaHHsA BXigHOro aHanoroesoro curHany "brnok Hopmanisaduii i MmaclwTabyBaHHA":
- Tuin aHanoroBoro BXifHOro curHany;
- Tun wkanu BXiAHOro curHany;
- HuwxHs mMexa LwKanu BXigHoro curHany;
- BepxHsi Mexa Lkanu BXigHOro curHany;
- MonoxeHHst geuumansHOro po3ainbHUKa BXiAHOMO CUrHany;
- MocrTiHa vacy BxigHOro undpoBoro inbTpy;
- KoedbiuieHT kopekuii (3miLLeHHs) BXiAHOrO curHany;
- MeTop TemnepaTypHOi KOpeKLii BXiZHOro curHany;
- 3HayYeHHsa TemnepaTypu B PeXUMi pPy4HOI KOpeKLii BXigHOro curHany Big Tepmonap.

2. HanawTyBaHHA BUXigHOro aHanoroBoro curHany "florika po6oTn aHanorosoro Buxogy AO":
- Tun curHany Ans KepyBaHHA aHanoroBMM BUXOO0M;
- MNoyaTkoBe 3HayYeHHs curHany kepyBaHHs, piBHe 0% AO;
- KiHueBe 3Ha4eHHs curHany kepyBaHHs, pisHe 100% AO;
- Tun aHanoroBoro BuUxoay.

3. MepexeBi HanawTyBaHHA "Briok MepexeBrX HanawTyBaHb":
- MepexeBui agpec;
- WBunakicTe 0OMiHY;
- KoHTpons napHocrTi;
- Cton 6iT.

Micns 3aBeplueHHs1 BHECEHHA 3MiH HeoOXiaHO 3anucaTtu i 36eperTn koHdbirypadito
nepeTBoploBaya (HaTUCHYTU KHoOMKy "3anucatu KoHdirypauito"”, i y BikHi, sike
BiAKPMNOCA, BCTaHOBUTW rano4ky "306epertM HanawTyBaHHSi KOpucTyBaya"'), B
iHIWWOMY BUNagKy nicns BiOKMIOYEHHS1 XUBIEHHA HanawTyBaHHA nepeTBoploBayva
3anuuwarbCs KONUWHIMKU 6e3 3MiHu.
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4.4 Mpoueaypa KanibpyBaHHA nepeTBOprOBaya

KanibpysaHHsa npvnagy npoBoanTbCs 3a AonomMoroto nporpamu MIC-Programer.
[ns nepexogy B pexum kanibpyBaHHsa npunag mae 6yTu 3HaviieHuin B mepexi ame n.4.3.5.

B naHeni iHcTpymeHTiB NoTpi6HO B1BpaTh nyHKT KanibpyBaHHSA . [ns Bxogy B pexuM kanibpyBaHHsi NOTpiGHO
BBECTU naponb 96.

4.4.1 KanibpyBaHHs aHanorosoro Bxony

Y BikHi “kanibpyBaHHs” NOTpiGHO BUBpaTh MeHto ansa Al Ha GidHii naxeni.

B8 Kenitpysarna - X

Awxanorosuii Bxia, [T HanawTysaHHA
_ DI3UYHUA CUrHan Kop AL

BuMiptoBaHHA curHany no4nHaeTbLeA nicna
HaTWCHEHHA BIANOBIgHOT KomaHgw! !l
1 MigxnioyrTi | noa, curian 0 mB. Tun curHany 0-100 mB

0,00000 |
0,00000 |

Tun curHany 0

pupe - 0,00000 Om_OFF
30eperti HanawTyBaHHAS. -

YuHE HanalTyBaHHs — 0,00000 |+ felNelel=2
Y BignoBiAHe BIKHO BBECTW KOEDILIEHT, AKMi —

[mwy [ ov [ ox1] v

PucyHok 4.5 - MeHto KoHbieypysaHHs1 aHano208ux 8xo0die
AHanorosui Bxig MOXHa BigkanidopyesaTtn gsoma cnocobamu:

- ABTOMaTW4He KanibpyBaHHs
- Py4He kanibpyBaHHs

Mepen noyatkom kanibpyBaHHSA NOTPIGHO BBIMKHY TN pexum OHnawH , HAaTUCHYBLUWN Ha KHOMKY @

[ns aBTOMaTn4yHOro kanibpyBaHHS aHanoroBoro Bxoay Ha Tvn curHanis 0 - 100 mB HeobxigHO npoBecTu
HacTynHi Aii:

1. MegHaTh oo aHanoroBoro BxoAy kanibpatop abo eTanoHHWIN 3agaBay curHanis Ta nogaTtu Ha BXigHWUA
curHan 0 mB.

2. B meHto kanibpyBaHHSA HAaTUCHYTW Ha KHOMKy “O mB”

3. [MegHaTn oo aHanoroBoro Bxoay kanibpatop abo eTanoHHWI 3agaBay curHanis Ta nogatu Ha BXigHWUA
curHan curHan 100 mB.

4. B meH10 kanibpyBaHHA HAaTUCHYTW Ha KHOMKy “100 mB”

5. Micns kanibpyBaHHA HATUCHYTU HA KHOMKY “36epertu HanawTyBaHHSA”

[na aBTomatMyHOro kanibpyBaHHA aHanorooro Bxody Ha Tun curHanis 0 - 300 oM HeobxigHO NpoBecTn
HacTynHi Aii:

1. MepgHaTh o aHanoroBoro BxoAy kanibpatop abo eTanoHHMI 3agaBay curHanis Ta nogati Ha BXigHWUA

curHan curHan 0 Om.

2. B meHto kanibpyBaHHSA HAaTUCHYTK Ha KHOMKY “0 Om”

3. MeagHaTn oo aHanoroBoro BxoAy kanibpaTop abo eTanoHHUi 3agaBad curHanis Ta nogaTu Ha BXigHWUA

curHan curnan 300 Om.

4. B MeH10 kanibpyBaHHSA HAaTUCHYTK Ha kHoMKy “300 Om”

5. Micns kanibpyBaHHA HATUCHYTU Ha KHOMKY “36epertu HanawTyBaHHSA”
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Ona noyatky kanibpyBaHHsi TepMoMeTpiB onopy , Yy BikHi “kanidopyBaHHA” NOTPiIOHO BUBpaTn MeHo ans
TXC Ha 6GiuHii naHeni.

B8 Kanicpysarina - X

Axanoroeuii Bxig: TXC HanawrysaHHs
TMYHE HanalTyBaHHA — PI3UYHUIA CUrHan

Tun curuany 0

0,00000 - [elielas
aNalITYBaHHA® .
0,00000 - [o]Ree=x

ediLlieHT, AKnit

IHWTH, | HETMCHYTH KHOMKY
€3anw epIiLiEHTI». .
i OHNAVH

PucyHok 4.6 - MeHto kanibpyBaHHs Ans TepMOMETPIB onopy
[nst aBTOMaTN4YHOro kanibpyBaHHS aHanoroBoro Bxoay A TepMoMeTpiB onopy HeoOXigHO

NPOBECTWN HACTYMHi Aji:

1 MNig’eaHaTv 0O aHaNOroBoro BXo4y Mara3uH TEpMOOMNopIB Ta nogaTtu Ha Bxig curHan 806.03 Om
2. HaTtncHyt™ kHonky “0O Om”

3. MopaTu Ha BXig curHan 1385.10 Om

4. HatncHyTu kHonky “1385.10 Om’

5. Micns kanibpyBaHHA HATUCHYTU Ha KHOMKY “306epertu HanawTyBaHHA”

[nsi py4yHoro HanawTyBaHHA NOTPIOGHO y BiANOBiAHE BikHO BBECTM KOEWMILLIEHT, K1 NOTPIGHO 3MiHWUTH, | HATUCHYTH
Ha KHOMKy “3anucatu koedilieHTn”. B py4HOMY pexumi € MOXXNMBICTb 34iNCHIOBATH 3MiHY 3Ha4Y€Hb 32 JOMOMOIoH
kHonok UP/DOWN [-1] .

4.4.2 KanibpyBaHHs aHanoroBoro BUXoay

[nsi noyaTKy kanibpyBaHHs y BikHi “kanibpyBaHHsA” noTpibHO BUBpaTn MeHto ana AO Ha GivHin naHeni.

Ef] kanicpysarna -

(v *

HIM-11, 12,
Mepesipka 13
3HaueHHA B %
0

-10% +10%

KR

PucyHok 4.7 - MeHto kanibpyBaHHsi 4Nsi aHANoroBoro BUXoay

Jani noTpiGHO NpoBeCTM HAcCTyMNHi onepaklii:
[ns kanibpyBaHHSA HWKHBOI MeXi LWKanm HeobxigHo BMBpaTn napameTp «», nig’eaHaTv oo Buxogy
BMMIipIOBanbHUi Npunag i BBECTU 3HAYEHHS Y BIKHO “3anucaTti 3HayeHHsa” ke Oyae BiAnoBiAaT! HYWXHIM MeXi LKanm
aHanoroBoro BUXody Ta HaTUCHYTW KHOMKy “Beia’”.

1. [Onsa kanibpyBaHHS HWKHBOI MeXi Lkanu HeoOxigHO BMOpaTu napameTp « |», nig’egHaTn oo Buxoay
BMMIpIOBanbHUA Mpunag i BBECTU 3HAYeHHS Yy BIKHO “3anuncaTu 3HayeHHs” ske Oyae BiAnoBidaTu BEpPXHIi
MEeXi LLKanu aHanoroBoro BUXo4y Ta HaTUCHYTW KHOMKY “BBig’”.

2. Micnsa kanibpyBaHHA HATUCHYTU Ha KHOMKY “36epertn”.

3HayeHHsA MOXHa 3MiHIOBaTK 3Ha4YeHHs 3a gonomoroto kHonok UP/DOWN [A], [V]

MepenbaveHa MOXNMBICTE nepexody Ha iHWMA TUMN aHanoroBoro curHany, ane Ans
nepexoay 3 4..20mMA Ha 0..10B, HeobxigHO B pydqHy BigkanibpysaTu Buxig Ha AianasoH
0..20MA i Ha Knemu napanerbHO BCTAHOBUTY pe3ncTop Ha 4990M.

Mpwv 3amoeneHi 0..10B, nepexia Ha CTPYMOBUI CUrHarn, He MOXITMBUIA, HEODXIAHO BHOCUTU
anapaTHi 3MiHu.
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4.5 MepeBipka nepeTBOploBaya

[nsa nepeBipkv nepeTBoptoBava Ha NaHeni iHCTPYMEHTIB HATUCHITb KHOMKY BMKMMWKY BiKHa MepeBipku (OuB.
puc. 4.5).

441 MigknodiTe Ao aHanorosoro Bxody Al 3paskoBe [xepeno curHany BigMOBIAHO [0 CXeMu,
npeacTasneHin Ha puc. b.1.

4.4.2 HatucHitb kHonky "OFFLine" ana nepexony B OHNAWH-peXMM MOHITOPUHTY CTaHy aHanoroBux BXOAIB
(ranuc npu ubomy 3miHMTLCA Ha "ONLine").

4.4.3 BsiBwN HeobxigHe 3HaYeHHA 3a A4OMOMOrol0 3ajasada curHarny, NPOKOHTPOIONTE BENUYMHY BXOAY B
BikHi "[ducnnen” B KOHTPONbHUX TOYKaX. 3HAaYEHHsI BXIQHOrO curHany mae 3MiHIBaTWCS Ha Bigpi3Ky Big noyaTtky OO
KiHLA LWKanu i3 3agaHoto noxubkoro. AKLWO BXiAHUIA curHan Buinge 3a gianasoH Bumipy Ha 10%, To y BikHi "Oucnnen”
3'aButbes Hanuc "ERROR".

[ MNposepka ra—— ::— E‘E‘ﬁ

Jucmnei T Mun. Make.

HII
N [ s | B
R [ s | I D
X (= e | N X
| —]

| — ]
| — ]
o — ]

PucyHok 4.8 - Nepesipka modynsi

4.6 Mopsaok HanawTyBaHHA aHaNoroBoro Bxoay

Mpu HanawTyBaHHi i nepebyaoBi nepeTBoptoBaYa 3 OAHOIO TUMY BXiAHOrO CUMrHanNy Ha iHWWI TN HeO6XiaHO
BMKOHATW HacTynHe:
- y napameTpi "Tun BXxigHoro aHanorosoro curHany All" BCTaHOBUTU BigMNOBIAHWIA TWM;
- Ha mMopyni yHiBepcanbH/X BXOAIB BCTaHOBUTW MOMOXEHHSA NePeMUYOK B MOMNOXEHHS BiAMOBIAHO 40 06paHoro Tumy
BXigHoro curHany (tabnuus 4.1, pucyHok 4.6).

Tabnuusi 4.1 - [onoxeHHs1 IeEpeMuYyoK Onsi piHUX murie 8xiOHUX cueHarnis

MonoxeHHA nepeMn4OK Ha moAay i

Mapametp meHio YHiBepcanbHuUX BXxoais

Tun BXigHOro curHany KOHdpirypauii
“TYPE" (pucyHok 4.6)

JP1 JP2
Big 0 B no 10 B, RBx=25 kOm 1 [1-2] -
Big 0 B oo 100 mB, RBx=25 kOMm 2 - -
Big miHyc 10 B go 10 B, RBx=25 kOm 3 [1-2] -
Big miHyc 100 mB go 100 mB, RBx=25 kOm 4 - -
Bin 0 MA o 5 MA RBx=400 Om 5 - [1-2]
Big 0 mA go 20 mA, RBx=100 Om 6 - [1-2]
Big 4 mA go 20 mA, RBx=100 Om 7 - [1-2]
Big miHyc 5 mA o 5 MA  RBx=400 Om 8 - [1-2]
Big miHyc 20 mA go 20 MA  Rex=100 Om 9 - [1-2]

TXA (K), ot 0°C go nntoc 1300°C 10 - -
TXK (L), ot 0°C go nntoc 800°C 11 - -
THH (N), ot 0°C go nntoc 1300°C 12 - -
TXKK (J), ot 0°C go nntoc 1100°C 13 - -
TIMN (S), ot 0°C go nntoc 1600°C 14 - -
TN (R), ot 0°C go nntoc 1600°C 15 - -
TIP (B), ot 0°C go nntoc 1800°C 16 - -
TMKH (T), ot 0°C go nntoc 850°C 17 - -
TXKH (E), ot 0°C go nntoc 850°C 18 - -
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TBP-1 (A-1), ot 0°C go nntoc 2500°C 19 - -
TBP-1 (A-2), ot 0°C go nntoc 2500°C 20 - -
TBP-1 (A-3), ot 0°C go nntoc 2500°C 21 - -
TCM 100M, Big miHyc 50°C go nntoc 200°C 22 - -
TCM 50M, Big miHyc 50°C go nntoc 200°C 23 - -
TCIM 1000, Big miHyc 50°C go nntoc 650°C 24 - -
TCM 500, Pt50, Big miHyc 50°C go nntoc 650°C 25 - -
Pt100, Big miHyc 50°C go nntoc 650°C 26 - -
Pt500, Big miHyc 50°C go nntoc 650°C 27 - -
Pt1000, Big miHyc 50°C go nntoc 650°C 28 - -
TCH 100H, Big miHyc 50°C go nntoc 180°C 29 - -
Onip Big 0 go 1000 Om 30 - -
Onip Big 0 go 2500 Om 31 - -

1. TMonoXeHHA NepeMUYoK ONA HanawTyBaHHA aHaroroBux BXOAiB MOBUHHO
BiANOBIAATM MOMOXEHHSAM MNEePEeMUYOK Ha MOoAyni YHiBepcarnbHUX BXOAiB, a TakoX
BignoBigaTM HOMepy napameTpa MeHK KOHirypadii aHanoroBoro Bxoay, sikvid Bianosigae
3a TVM BXiAHOro curHanmy.

2. XapakTepucTukun TUMiB BXiAHUX cUrHanis HaBeaeHi B po3aini 1.

Mpu HanawTyBaHHi i NnepebynoBi NnepeTBoptoBaYa 3 OAHOMO TUMY BXIAHOrO CWUrHamy Ha iHWun HeobxigHo
po3’eaHaTV YacTUHM Koprycy no cTpinui "1" Ta po3BepHyTH Kopnyc Mo cTpinui "2".

PucyHok 4.9 - [onoxeHHs1 nepeMu4okK Ha rnami npunady
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5 TexHiYHe 0O6CryroByBaHHA

5.1 3aranbHi BKasiBku

TexHiuHe 0OcnyroByBaHHA nonsrae B NpoBeAeHHi PobiT 3 KOHTPOMIO TEXHIYHOro CTaHy Ta nogarnbLlioro
YCYHEHHS1 HefonikiB, BMSABNEHUX B MNPOLECi KOHTPOM; NPOodinakTMYHOro obCnyroByBaHHSA, LIO BUKOHYETBCA 3
BCTAHOBMNEHOI MNEPIOANYHICTIO, TPUBANICTIO i B MEBHOMY MNOPSAKY; YCYHEHHS BiAMOB, BMKOHAHHA SKUX MOXIMBO
cunamm nepcoHany, Lo BUKOHYE TEXHIYHE 06CnyroByBaHHS.

5.2 3axoau 6e3nekun

HeXTYBaHHH 3anobixkHMMKM 3axogamm i npaBunaMun ekcnnyatyBaHHA MOXe
cTaTtu NpUYNHOIO TpaBMyBaHHA NepcoHany abo nowkomKeHHs1 o6nagHaHHsA!
Ona 3a6e3ne4vyeHHs1 6e3nevyHoro 3aCTocyBaHHA obnagHaHHA HeyXunbHoO

BMKOHYWUTe BKa3iBKu Lboro posginy!

5.2.1 Bugom Hebesnekn npu poboTi 3 NPM-612 € HuwiBHa cuna enekTpu4Horo ctpymy. [xepenom
Hebe3nekn € CTPYMONPOBIAHI YAaCTUHW, AKi 3HAXOAATLCS Nig HAMPYrow.

[do ekcnnyaTyBaHHAi nepeTBOplOBava [OMNYCKalTbCA Ocobu, fKi MaloTb
[Oo3BiN Ana poboTu B enekTpoycTaHoBKax Hamnpyrowo go 1000 B i BuBuYMnu

HacTaHOBY WOA0 eKcnylyaTyBaHHA B NTOBHOMY o6casi.

5.2.2 EkcnnyaTyBaHHs nepeTBOpioBayYa [O3BOMSAETbCA MNPU HAABHOCTI iHCTPYKUii 3 TexHiku 6Gesneku,
3aTBEpPAKEHO! MiANPUEMCTBOM-CMIOXKMBAYEM B YCTaHOBNEHOMY MOPSAKY i BpaxoBye cneuudiky 3actocyBaHHSA
nepeTBoploBava Ha KOHKpeTHoMmy 06'exTi. [pu MOHTaxi, Hanaaui i ekcnnyaTyBaHHi HeobxigHo kepysaTucs OHAOI

0.00-1.21 posgin 2, 4.

Bci MoHTaxHi Ta npodinakTMyHi poGOTM NOBUHHI MpPOBOAUMTUCA NpwU

BiAKNIOYEHOMY eNeKTPOXUBIEHHI.
Mpu po3GupaHHi NnepeTBOprOBayYa AN YCYHEHHS HecnpaBHOCTEW npunag

NOBUHEH OYTU BiAKMIOYEHUN BifA MepexXi eNneKTPOXUBIIEHHS.
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6 30epiraHHA Ta TPAaHCNOPTYBaHHA

6.1 YMoBM 36epiraHHA nepeTBOplOBaya
6.1.1 TepMmiH 36epiraHHsi B CNOXMBYi Tapi - He GinbLl 1 poky.

6.1.2 MNepeTBOptoBaY NoBuHEH 36epiraTuca B CyXOMy i BEHTUMbOBAHOMY MPUMILLIEHHI Npu TemnepaTtypi
HaBKONWLLHBOro nosiTpa Big MmiHyc 40°C po nmoc 70°C i BigHocHin BonorocTi Big 30 o 80% (6e3 koHaeHcauii
Bonoru). [laHi BUMOr1 € pekoMeH4O0BaHUMMU.

6.1.3 lNMoBITPS B NPUMILLEHHI HE MOBUHHO MICTUTU MUY i AOMILLKN arpeCcUBHNX NapiB i rasis, IO BUKINUKaOTb
KOpo3ito (30Kpema rasis, Lo MICTATb CipYMCTi 3'egHaHHa abo amiak).

6.1.4 Y npoueci 36epiraHHs abo ekcnnyaTyBaHHA He KNadiTb BaXki npeamMeTy Ha npunag i He nigaasavite
NOro HISKOMY MeXaHi4YHOro BNMuBY, Tak ik NPUCTPIN Moxe aedopmyBaTUCS | MOLLKOAUTUCS.

6.2 YMOBM TpaHCNOpPTYBaHHA MepeTBOplOBayva

6.2.1 TpaHcnopTyBaHHA MepeTBOplOBaYa B YMakoBLi MNiANPUMEMCTBA-BUrOTOBMNIOBAYa 3AINCHIOETBCA YcCima
BMOAMMW TPAHCNOPTY B KPUTMX TpaHCNOPTHUX 3acobax. TpaHCMOpTyBaHHS MiTakamMu Mae BWUKOHYBATUCS TiNbkKu B
onantoBanbHUX repMeTUYHUX BiAcikax.

6.2.2 [lepeTBoptoBay MOBWHEH TpaHCMOPTYBaTUCA B KMiMaTUYHMX yMoOBax, ki BignoBigawTb yMoBaM
36epiraHHa C3 3rigHo 3 [ICTY IEC 60654-1:2001, ane npu Tucky He Hwxk4e 35,6 klMa i TemnepaTypi He HK4Ye MiHYC
40°C abo B ymoBax 3 npu MOPCbKNX NepeBe3eHHSX.

6.2.3 lig yac BaHTa)xxHO-pO3BaHTaXyBanbHUX PoOGIT i TPAHCNOPTYBaHHI 3anakoBaHW npunag He NOBWHEH
3a3HaBaTu pi3kMX yaapis i BBy atMocdepHux onagiB. Cnocié po3milieHHs Ha TpaHCMOPTHOMY 3acobi MOBWMHEH
BMKIOYMATU NEPEMILLEHHSA NepeTBOpoBaYa.

6.2.4 MNMepep po3nakyBaHHAM MicMsi TPAHCMOPTYBaHHA NPW MiHYCOBIA TeMnepaTypi NnepeTBoptoBay HEOOXigHO
BUTPMMaTV NpOTArom 3 roauH B ymoBax 36epiraHHsa 1 arigHo 3 TOCT 15150.

7 MapaHTii BUpOOHUKa

7.1 BupobGHuK rapaHTye BiAnoBigHICTb NepeTBoptoBava ctaHgapTty opradisauii COY MPMK-400:2014 npwu
OOTPVMaHHI CMoXuWBa4yeM YMOB TPaHCMOPTYBaHHS, 30epiraHHs, MOHTaxy Ta eKCniyaTyBaHHsS, 3a3HayeHux B
HacTaHoBi Wopo ekcnnyaTtyBaHHA NPMK.426442.063 PE

7.2 TapaHTiiHA TepMiH ekcnnyaTyBaHHs - 5 pokiB 3 OHS BiABaHTaXXeHHHA nepeTBoptoBaya. [apaHTinHun
TEePMiH eKCniyaTyBaHHs NepeTBOPIOBAYiB, siKi MOCTaBMAOTLCS Ha eKcnopT - 18 MicAUiB 3 AHSA NPOXOMXKEHHS iX Yepes
Oep>XaBHUN KOPAOH YKpaiHu.

7.3 3a [OOMOBREHICTIO 3i CrnoXuBayeM MignpueEMCTBO-BUPOOHMK 3M4IACHIOE MicnsirapaHTiiHe TeXHidHe
06CnyroByBaHHs1, TEXHIYHY NIATPUMKY | TEXHIYHI KOHCYNbTALii NO BCiX BUAax CBOEI NpoayKLii.

Mpu HepoTpuUMaHHi YMOB eKcnnyaTyBaHHs, 30epiraHHs, TPaHCMOPTyBaHHS,
HanaroAXeHHS i MOHTaXxy, 3a3Ha4eHUX B LibOMY NOCiIGHUKY, CNOX1UBa4 BTpavae NpaBo
rapaHTii Ha nepeTBOprOBay.

FapaHTias He NOWMWPHETLCA Ha nNepeTBOplOBaYi, WO MalTb MeXaHi4Hi
NOLLUKOMPKEHHSA, O3HaKU NpoBeAeHHs1 HeKBanicikoBaHOro peMoHTy i MoaepHi3auii.
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Hopatok A - NabapuTHi i npueagHyBanbHi po3Mipu
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PucyHok A.1 - [abapumHi posmipu nepemsoptogada NPM-612
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Hopatok b - Migknio4yeHHA nepeTBoproBava. Cxemu
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PucyHok b.1 - Cxema 308HiwHix 3'€0HaHb nepemeoprosadya NPM-612

HeBukopucTaHi knemu 3'egHyBanbHMX Po3'eMiB NepeTBOpPIOBaYa He NigKnoYaTy.

YHicpikoBaHuM curdHan nocTivHoi Hanpyru 0-10 B nigknroyaetbca go knem 2(+)-12(-).
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donatok B - KoMmyHikauinHi pyHKLiT

Odopatok B.1 3aranbHi BigoMocTi

MikponpouecopHuin nepetsoptoBad NPM-612 3abesneyye BUKOHAHHS KOMYHiKaUiMHUX QYHKLiIA MO
iHTepdency USB, npusHa4yeHoro Ans Koro KOHMIirypyBaHHs.

MpoTtokonom 3B'a3ky no iHTepdercy USB € Modbus pexxum RTU (Remote Terminal Unit).

3BepTaHHa oo npunagy Yepe3 USB iHTepdenc BinbyBaeTbca BUKNIOYHO No 1-My agpecy Ta
Ha weuakocTi 115200 kGiT/c.

Mpu obmiHi gaHumK no kaHany 3B'a3ky USB Ha nepefHin naHeni nepeTtsoptoBaya 3-Mif TUMLHOT KPULLKK
3'ABNSETLCA YepBOHE BNMaHHs.

MporpamHo gocTynHi perictpu nepeTteoptoBada NPM-612 HaBegeHi B Tabnuui B.1.

HopaTtok B.2 Tabnuusa AOCTYNHUX pericTpiB nepeTBoploBaya

Tabnuuys B.1 — JocmynHi pecicmpu nepemeoprogadya NPM-612

[Oiana3oH 3MiHKn
(mecATkoBi 3Ha4€HHA)

®dopmar

HaHnx HaiimeHyBaHHs1 napameTpy

NbHUN Kop,

onepauii
o
Perictpy

®DyHKUiOHa-

CucTeMHi perictpu

PericTp igeHTudikauii Bupoby 1300
Bepcis 13 XX

PericTpu piBHA ynpaBniHHsa (Operation)

6400 INT
6401 INT

oo
w|w

1281 - 36epexeHHs B
EEPROM

1291 - 36epexeHHs
napamMeTpiB kaniopyBaHHs

03 Oh INT KomaHau kepyBaHHA npunagom

CTaTyCHi pericTpy BXiAHUX/BUXigHUX CUTHaniB

03

256

INT

3HayYeHHs aHanorosoro BXxigHoro curHany Al

Big miHyc 9999 no 9999

03

(288,289)

FLOAT

3HayeHHsi aHanoroBoro BXigHoro curHany Al

Big miHyc 9999 o 9999

03

512

INT

3HayeHHs aHanorosoro BuxigHoro curHany AO

Bia 0 go 999

03

(528,529)

FLOAT

3HaYeHHs1 aHanoroBoro BUXIigHOro CurHany AO

Big 0 no 999

Al (AHanoroBuw BXxig)

03/06

2560

INT

Twn aHanoroBoro BxigHoro curHany Al

1-0+10B

2-0+100 mB

3--10+10B

4 —-100+100 mB
5-0+5mMA

6 — 0+20 MA

7 —4+20 MA

8 —-5+5 MA

9 —-20 mA+20 MA

10 — tepmonapa TXA(K)
11 — tepmonapa TXK(L)

12 — tepmonapa THH (N)
13 — tepmonapa TXK (J)
14 — tepmonapa TIMMN10(S)
15 — tepmonapa TIMN(R)
16 — Tepmonapa TIMP(B)
17 — repmonapa TMKH(T)
18 — tepmonapa TXKH(E)
19 — tepmonapa TBP-1(A-1)
20 — tepmonapa TBP-2 (A-2)
21 — tepmonapa TBP-3 (A-3)
22 - TCM 100M

23 - TCM 50M

24 —TCn 100M

25 -TCn 50N

26 — Pt100

27 — Pt500

28 — Pt1000

29 - TCH 100H

30 — onip 0+2500 Om

31 — onip 0+300 Om

http://www.microl.ua e NPM-612 e ver.1300.48 e [IPMK.426442.063 PE e 1.02 e 24.12.2024



KomyHikauinHi dpyHKUiT

7/ MICROL

[TpodosxeHHss mabnuui B.1 — JocmynHi pegicmpu nepemeoptogada NPM-612

BUXigHOro curHany AO

0 — nininHa
03 /06 2561 INT Twn wkanu aHanoroBoro BXigHoro curHany Al 1 — kBagpaTnyHa
2 — niHeapn3oBaHa
03/06 2562 INT MonoxeHHs AeLMManbHOro po3liniosaya BXiAHOTO curHary Al |0 — «xxxx», 1 — «XXX.X»,
Aans copmary int 2 — EXXXXP, 3 — «X.XXX»
03 /06 2563 INT MocrTiriHa Yacy BxigHoro umdpoBoro dinbTpa Big 000,0 go 060,0*
03/06 2565 INT MeTop TemnepaTypHOi KOpekKLii BXiGHOro curHany Bif 0 - pyyHa
Tepmonap 1 - aBTOMartuU4Ha
03 /06 | (2566,2567) | FLOAT [HwxHs Mexa LuKanu aHanorosoro BxigHoro curHany Al Big miHyc 9999 o 9999
03 /06 | (2568,2569) | FLOAT |BepxHsi Mexa LUKanu aHanorosoro BxigHoro curHany Al Big miHyc 9999 go 9999
03/06 | (2570,2571) | FLOAT | 3milieHHs aHanorosoro BxigHoro curHany Al Big miHyc 9999 o 9999
03 /06 | (2572,2573) | FLOAT | 3Hau4eHHsi py4HOi Kopekuii BxigHoro curHany Al Big Tepmonap | Big miHyc 9999 no 9999
AO (AHanoroBun Buxia)
03/06 2816 INT [xepeno curHany Ans kepyBaHHa aHanorosum suxogom AO ZZQIO BlakmioueHin
0 - 0+20 MA
03/06 2820 INT Twn aHanorosoro Buxogy AO 1 — 4+20 MA
- - 5
03/06 | (2822,2823) | FLOAT I'qu_aTKOBe 3HayeHHs BXigHoro curHany Al, pisHe 0% Bia MiHyC 9999 10 9999
BUXigHoro curHany AO
1 H i 0,
03/06 | (2824,2825)| FLOAT KiHueBe 3HauyeHHs BxigHoro curHany Al, pisHe 100% Bia MiHyC 9999 70 9999

Dopatok B.3 MODBUS npoTtokon

B.3.1 ®opmar KoxxHoro 6arTa, AKMM NPUIMMaETbCA | NepeAaeTbCA NpunagaMm, HaCTYNMHUN:

1 start bit, 8 data bits, 1 Stop Bit (No Parity Bit)
LSB (Least Significant bit) monoawuii 6iT nepefaeTbcst NepLUUM.

Kagp Modbus noBigoMneHHsa HacTynHoro:

DEVICE ADDRESS

FUNCTION CODE DATA

CRC CHECK

8 BITS

8 BITS kx 8 BITS

16 BITS

Je k<16 - kinbKiCTb 3anuTyBaHUX pericTpiB. AKWO B Kagpi 3anuTty 3amoBneHo Ginbwe 16 pericTpis,

nepetsoptoBady NPM-612 y Bignosigi obmexye ix KinbkicTb A0 nepLumx 16-Tu pericTpis.

B.3.2 Device Address. Agpeca npuctpoto

Agpeca npunagy (slave-npuctpotw) B mepexi (1-255), 3a skum 3BepTaetbes SCADA cuctema (master-
npucTpin) 3i ceoim 3anuTom. Konu BigganeHui npvnag nocunae CBOK BiAnoBigb, BiH PO3MILLYE L0 Xe (BnacHy)

agpecy B LboMy noni, Wwob master-npucTpin 3HaBs, Skui slave-npucTpin Bignosigae Ha 3anuT.

B.3.3 Function Code. ®yHKUioHanbHUM Kog onepauii

NPM-612 nigTpymye HacTynHi pyHKL;i:

Function Code DyHKLiA
03 YuTaHHs perictpa (iB)
06 3annc B 0ViH pericTp

B.3.4 Data Field. NMone nepegaHnx gaHux

[None paHMX nNOBIAOMIEHHS,

wo nocunaetbca SCADA cuctemolo BigganeHoMy npunagy, MiCTUTb

aoaaTtkoBy iHbopmalLito, aka HeobxigHa slave-npucTpoto ona getanisadii oyHkuUii. BoHa MicTuTb:
e o4aTKoOBa agpeca pericTpa i KinbkicTb pericTpiB Ana dyHkuii 03 (YntaHH:A)
e afpeca pericTpa i 3HaYeHHs Lporo perictpa ansa dyHkuii 06 (3anuc).

[Mone gaHuX NOBIAOMMEHHS, WO NOCMNAaETbCA Y BiANOBIAb BiaAaneHum npunagom, MiCTUTb:
e KinbkicTb 6anT Bignosigi Ha dyHkuito 03 i BMICT 3anMTyBaHWX pericTpis
® afpeca pericTpa i 3Ha4eHHs uboro perictpa ansa dyHkuii 06.

B.3.5 CRC Check. None 3Ha4yeHHsA KOHTPOJIbHOI CyMU

3HayeHHA LbOro nomns - pesynbTaT KOHTPOMIO 3a AOMOMOrow uuMkniyHoro HagmipHoro kogy (Cyclical

Redundancy Check -CRC).

Micna dopmysaHHa nosigomneHHs (address, function code, data) nepegaBansHUA NPUCTPIA PO3PaxoBye
CRC kop i nowmiwae wmoro B KiHeub nosigomneHHs. lMpuiiMmansHuin npucTpin pospaxosye CRC kog MpUAHATOro
nosigoMneHHs i nopisHtoe noro 3 nepegaHum CRC kogom. Akwo CRC koA He cniBnagae, Lie o3Havae Wo Mae Micue

KOMyHiKaUinHa nomunka. MpucTpiri He BUKOHYE il | He Aae Bianosiab B pasi BusBneHHss CRC nomunku.
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MocnigoBHicTb CRC po3paxyHkiB:

O©CoONOOAWN-=-

. 3aBaHTaxeHHs1 CRC pericTtpa (16 6iT) ogmHunusamu (FFFFh).
. Bukniovatoue ABO 3 nepwmmun 8 6iT 6anta nosigomneHHs i Bmictom CRC perictpa.
. 3cyB pesynbTaTy Ha oauH 6iT BNpaso.
. Akwo 3pywyeTtbes 6iT = 1, Bukniovatode ABO BmicTy perictpa 3 A001h 3Ha4YeHHAM.
. AKwo 3pyLyeTbes GIT HyMb, NOBTOPUTM KPOK 3.
. MosToptoBaTh Kpokn 3, 4 i 5 NokM 8 3cyBiB HE MATUMYTb MicLe.
. Bukniovatoue ABO 3 HacTynHumu 8 6iT 6anTa nosigomneHHs i BMictom CRC pericTpa.
. MosTOptoBaTK KpokM Big 3 0o 7 nNoku Bci 6anTu noBigomMneHHs He OyayTb 06pobreHi.

. KiHuese BMmicT perictpa i 6yae 3HaYeHHAM KOHTPOSbHOI CyMMU.

Konu CRC poamillyeTbca B KiHUi noBigomMneHHs, monoawmi 6ant CRC nepegaetbca nepLunm.

Dopatok B.4 ®opmart kKomaHAa

YutaHHAa Kinbkox pericTpiB. Read Multiple Register (03)
HactynHuin copmaT BUKOPUCTOBYETbCA Ans nepefadi 3anuTiB Big [MK i Bignosigen Big BigganeHoro

npunagy.
3anut npuctpoto SEND TO DEVICE:
DATA
DEVICE FUNCTION CRC
ADDRESS CODE 03
STARTING REGISTERS NUMBER OF REGISTERS
1 BYTE 1 BYTE HB LB HB LB LB HB
Bignosigb npuctporo. RETURNED FROM DEVICE:
DATA
ADDED\Igggs Fggggl(%N NUMBER OF FIRST N CRC
BYTES REGISTER REGISTER
1 BYTE 1 BYTE 1 BYTE HB LB HB LB LB HB

Oe «NUMBER OF REGISTERS» i n<16 - kinbKicTb 3anuTyBaHWX pericTpiB. Akwo B Kagpi 3anuty
3amoBneHo bGinbwe 16 perictpis, nepeTtBoptoBad NPM-612 y Bignosigi obmexye ix KinbkicTb 00 nepwmx 16-Tu

pericTpis.

Mpuknagp 1:

1. YUnTtaHHsa pericTpa
3anuTt npucTtpoto. SEND TO DEVICE: Address 1, Read (03) register 1

DEVICE FUNCTION DATA CRC
ADDRESS CODE STARTING REGISTERS NUMBER OF REGISTERS
01 03 00 01 00 01 D5 CA
Bignosiab npuctpor. RETURNED FROM DEVICE:
DEVICE FUNCTION
ADDRESS CODE NUMBER OF BYTES VALUE OF REGISTERS CRC
01 03 02 03 E8 B8 FA
03ES8 Hex = 1000 Dec
2. 3anuc B perictp (06)
HacTtynHa komaHaa 3anucye neeHe 3HayeHHs B perictp. Write to Single Register (06)
3anwuT i BignoBigb npuctpotro. Send to / Return from device:
DEVICE FUNCTION DATA CRC
ADDRESS CODE 06 REGISTER DATA / VALUE
1 BYTE 1 BYTE HB LB HB LB LB HB
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