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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,
MoZensMu, MPUHUMIOM Aii, KOHCTPYKLUIEI, MOHTaXKeM, eKcniyaTauielo Ta obcnyroByBaHHAM nepeTBOplOBa4a
HopmyBanbHoro NPM-12 (gani no TekcTy - nepetBoptoBay NPM-12).

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

HexTyBaHHs 3anobiXKHMMK 3axogamm i npasunamu
eKkcnnyaTyBaHHS MOXe CTaTu NPUYUHOK 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 He 3HaNLWNW BigoOpaXKeHHs B LibOMY BUAAHHI.

YMOBHi Nn0O3Ha4YeHHs, BUKOPUCTaHi B Ui HAaCTaHOBI

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

[Onsa 3ano6iraHHA Buxoay 3 nagy ob6nagHaHHA cnig CyBOpo BUKOHYBaTW AaHi
onepadii!

BaxnuBa iHdopmauis!

CKOpPOUEHHS, NPUUHATI B HACTaAHOBI

Y HaiMeHyBaHHSAX napameTpiB, Ha PUCYHKaX, NPu LUMMPOBUX 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 AHanoroswui BuBIg

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

1 Onuc neperBoproBava

1.1 Mpu3sHa4veHHA

MepetsoptoBady NPM-12 npusHadeHni AN NEepeTBOPEHHS CWUrHaniB  Bid PiSHOTUMHUX NEPBUHHUX
nepeTBoOplOBaYviB y CTaHOapTU30BaHi aHanoroBi CUrHanM MOCTIMHOrO CTpyMy abo Hanpyru 3 MOXIMBICTIO
KOHdpirypauii npunagy 4Yepes USB iHTepdpeiic.

Mpunaa 3abesneyye BMCOKY TOYHICTb BMMipIOBaHb, raribBaHi4yHy i30MsUil0 MK yciMa enekTpu4HuMm
KoSflaMu Ta MOXNUBICTb KOHGirypauii yepes iHTepdenc USB.

1.2 dyHKUiOHaNbHi MOXINMBOCTI

e [lepeTBOpeHHsA curHanis Bif:
o TepmonepeTsoptoBadis onopy (Pt100, Pt500, Pt1000, TCIM100, TCM100 Towo);
o TepmoenekTpuiHux nepetsoptoBadis (tunu J, K, T, L, N, S Towo);
O  [aTyYuKiB 3 YHiIhiKOBaHNM BUXIOHMM CUIHANoM MoCTiNHOro cTpymy abo Hanpyru.
e [lepemukaHHsa Mix TUNaMu AaBaYiB 6e3 KanibpyBaHHA aHanoroBoro Bxoay.
e [anbBaHiYHa pO3B’A3Ka MiX BXoA4amu, BUXogaMu, iHTepdencamm Ta KUBNEHHAM.
e AHanorosBuin Buxia:
o pianasoHun: 4—20 mA, 0-20 mMA, 0-5 mA, 0-10 B;
O  TouHicTb: £0,2% Big Aiana3oHy;
O NpUW3HaYeHHs: nepefgada BUMIPAHOrO 3HA4YEHHS Ha KOHTPONepw, iHAMKaTopKn, peecTpaTopu.

1.3 IHTepdencu Ta npoToKONMU

e USB:
O iHTepdenc ansa nokaneHoro nigkntoyeHHs ao MK;
O  BMKOPUCTOBYETBCS ANS KOHpirypyBaHHs npunagy yepes gipmose 13 MIC-Programmer;
O nepepava napameTpiB KOHQIrypaLii B eHeproHesanexHy nam’stb npunagy.
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1 Onuc Ta TEXHIYHI XapaKTepUCTUKN /0 M ( C R D L

1.2 No3HayeHHs NepeTBOpIOBaYa NpPU 3aMOBJIEHHI i KOMMJIEKT NOCTaBKU
1.2.1 MNepeTBOptoBaY No3HA4YaAETLCHA HACTYNMHUM YNUHOM:

NPM-12-AA-CC
ae:

AA - kon BXiAgHOro aHanoroBoro curHany:
01 - Hanpyra Big 0 B no 10 B
02 — Hanpyra Bia 0 B go 100 mB
03 — Hanpyra Big -10 B o 10 B
04 — Hanpyra Big -100 B go 100 mB
05 — yHidpikosaHun Big 0 MA go 5 MA
06 — yHidpikoBaHun Big 0 MA go 20 mA
07 — yHicpikoBaHun Big 4 MA go 20 mA
08 — cTpym Bia -5 MA o 5 MA
09 — ctpym Big -20 mA go 20 MA
10 — tepmonapa TXA (K), Big miHyc 100°C go nntoc 1300°C
11 — repmonapa TXK (L), Bia 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 — tepmonapa TIMM10 (S), Big 0°C go nntoc 1600°C
15 — trepmonapa TIMIM (R), Big 0°C go nntoc 1700°C
16 — repmonapa TIP (B), Big nntoc 150°C go nntoc 1800°C
17 — repmonapa TMKH (T), Big miHyc 100°C go nntoc 400°C
18 — repmonapa TXKH (E), Big minyc 100°C go nntoc 900°C
19 — tepmonapa TBP-1 (A-1), Big 0°C po nnioc 2500°C
20 — tepmonapa TBP-2 (A-2), Bia 0°C go nntoc 1800°C
21 — tepmonapa TBP-3 (A-3), Big 0°C go nntoc 1800°C
22 — 1epmoonip TCM 100M, Wioo = 1,428, Big MiHyc 100°C go nntoc 200°C
23 — 1epmoonip TCM 50M, W10 = 1,428, Big miHyc 100°C go nntoc 200°C
24 — 1epmoonip TCI1 1001, W1o00 = 1,391, Big miHyc 100°C go nntoc 850°C
25 — 1epmoonip TCI1 5001, W00 = 1,391, Big MiHyc 100°C go nntoc 850°C
26 — Tepmoonip Pt100, a = 0,00385, Big miHyc 100°C go nntoc 850°C
27 — tepmoonip Pt500, a = 0,00385, Big miHyc 100°C go nntoc 850°C
28 — Tepmoonip Pt1000, a = 0,00385, Big miHyc 100°C go nntoc 850°C
29 — tepmoonip TCH 100H, W100 = 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

CC - Kkop, BUXiZHOro aHaroroBoro curHany:
1 -Big 0 mA oo 5 MA
2 —Big 0 mA 0o 20 mA
3 —Big 4 mA oo 20 MA
4-B8inp0Bpaoo10B
5 — Byab-akun curHan 3 gianasoHy 0+20 mA abo 0+10 B (3a okpeMrM 3aMOBEHHSIM)

Hanpuknad, 3amoeneHuli nepemeoptogay:. NPM-12-07-2

Mpu ubOMY BUFOTOBMEHHS | NOCTa4YaHHSA CNOXWBAYEBI NiansArae:

1) nepeTBoptoBay HopmyBanbHuUi NPM-12,

2) Bxig aHanorosuii Al koa 07 — yHicbikoBaHui curHan Big 4 o 20 mA,
3) Buxig aHanorosuii AO kog 2 — Big 0 mA o 20 MA,

abo NPM-12-07-(0-5B)

Mpu LbOMY BUrOTOBIEHHS | NOCTaYaHHA cnoXunsa4esi nignarae:

1) nepeTtBoptoBay HopmyBanbHU NPM-12,

2) Bxig aHanorosui Al ko 07 — yHichikoBaHui curHan Big 4 go 20 mA,
3) Buxig aHanorosui AO kog 4 — Big 0 B no 5 B.

1.2.2 KomnnekT noctaeku nepetBoptoBada NPM-12 HaBegeHo B Tabnuui 1.2.

Tabnuus 1.2 — Komnnekm nocmasku nepemeoprogada NPM-12

lMo3HayeHHsA HanmeHyBaHHA KinbkicTb
NMPMK.426442.061 [MepeTBOpPIOBAY MOCTIAHOI HANPYru i CTPymy 1
MPMK.426442.061 NC Macnopt 1
MPMK.426442.061 PE HacTtaHoBa oo ekcnnyaTyBaHHs 1*
PC-2 Po3'eM curHanbHWi 2-KOHTaKTHUA 4
* - Mo 3anuTy, y BilbHOMY JOCTYMNY Ha canTi microl.ua
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/0 MICROL 1 Onuc Ta TexHiYHi XapaKTepucTmKU

1.3 TexHi4YHi XapakTepucTUKM nepeTBoproBava

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 MmA go 20 MA
Hanpyra nocTinHoro ctpymy (IEC 60381-2):
Bin 0B oo 10B

MocTinHun 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 50, W00 = 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 go nntoc 850°C
Pt1000, a = 0,00385, Big miHyc 100°C go nntoc 850°C

Tepmonapwu no [CTY 2837-94 (TOCT3044-94, DIN IEC 584-1):
TXA (K), Big miHyc 100°C go 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), Bia miHyc 100°C go nntoc 1200°C
TNM10 (S), Big 0°C po nntoc1600°C

TNN (R), Big 0°C po nnioc1700°C

TNP (B), Big nntoc 150°C go nntoc 1800°C
TMKH (T), Big miHyc 100°C o nntoc 400°C
TXKH (E), Big miHyc 100°C o 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 NOXMOKN, BUKNUKAHOT 3MiHOO
TemnepaTypuv HaBKONMULLHBOIO cepeaoBuLLa
Mepioa BUMipIOBaHHs, He GinbLue 0.1 cek

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

<0.2%/10°C

[anbBaHi4yHa po3B’A3ka

1. Bxig nepetBoptoBada NPM-12 moxe OyTu HamawTOBaHWWA Ha NiOKMIOYEHHS
OyAb-Akoro Tvny Aasava.

2. MNpw 3amoBrieHHi Tvny BxoAdy 'Tepmornapa" 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.

1.3.2 AHanoroBuw BUXigHWM curHan

Tabnuys 1.3.2 - TexHi4YHi xapakmepucmuKu aHao208ux yHighikogaHUX 8UXIOHUX cugHarie
TexHiYHa XxapaKkTepucTuka 3HayeHHsA
KinbKicTb aHanorosmx Bnxoais 1
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[MpodoexeHHs1 mabnuui 1.3.2 - TexHi4YHI xapakmepucmuKu aHarn0208ux yHighikogaHUX 8UXIOHUX cu2Harie
MocTinHmm ctpym (IEC 381-1):

Big 0 MA oo 20 MA

Big 4 mA goo 20 MA

Twvn BUXigHOrO aHanoroBoro curHany

Hanpyra nocrtinHoro ctpymy (IEC 60381-2):
Bin 0 Baoo 10 B

£0.1%

3anexHicTb BUXigHOro curHany Bif onopy
HaBaHTaXXeHHS

Buxia ranbBaHi4YHO i3011b0BaHUN Bif, iHLLIWUX Kirl.

ManbBaHiYHa po3B’a3ka o .
Hanpyra ranbBaHi4HOT po3B'sa3kn He MeHLwwe 500 B.

1.3.3 EnekTpuyHi gaHi

Tabnuuys 1.3.3 - TexHiYHi xapakmepucmuKu es1eKmpOXUSIEHHS

TexHiYyHa xapakTepucTuka 3HayeHHsA
Hanpyra XuBneHHs Big Mepexi NOCTINHOro CTpymy Big 18 B oo 36 B
Cno)XMBaHHA Big Mepexi NOCTINHOrO CTpyMy <60 MA

1.3.4 YmMoBwM eKkcnnyaTyBaHHS

Tabnuuys 1.3.4 - YmMosu ekcriniyamyeaHHs1

TexHi4YHa XxapaKkTepucTuka 3HaveHHsA
KpinneHHs nepeTtsoptoBaya DIN-perika DIN35x7,5 EN50022
rabapuTHi po3mipu (BxLUxI) 99 MM X 13 MM X 115 MM
[MonoXxeHHsa NpyY MOHTaXi 3rigHO 3 NPOEKTOM
Maca 6noky, He binbLue 100 r

Exkcnnyartauis nepetBoptoBaya y BUOYXoHeb6e3neYyHUX NMPUMILLEHHAX, a TaKoX B
NMPUMILLIEHHSIX, MOBITPA AKAX MICTUTb MU, AOMILUKM arpecCUBHUX rasiB, WO MICTATb
cipky abo amiak, 3abopoHeHa!

1.3.5 PiBeHb 3axucTy Big nonagaHHa BCcepeavHy TBepamx peyoBuH i Boam 3rigHo 3 ACTY EN 60529:2014 —
IP30.

1.3.6 Mo 3axuLLeHoCTi BiA Ail KniMaTUYHMX YMHHMKIB NepeTBOpioBaYy BiANOBIiAae BMKOHaHHIO rpynu B4 3rigHo
3 ICTY IEC 60654-1:2001, ane anst po6oTu npu Temnepatypi Big miHyc 40°C go nntoc 70°C.

1.3.7 Mo 3axuweHocTi 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,
pernameHTOBaHOro HACTAHOBO OO0 eKCrIyaTyBaHHS, - He MeHLwe Hixk 100 000 rogumH.

1.3.9 CepegaHin yac BigHoOBNeHHs npaue3gatHocTi NPM-12 - He GinbLue 4 roguH.

1.3.10 CepepHivi TepMiH ekcnnyaTyBaHHs - He MeHLe 10 pokiB.

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

1.3.12 I3onauis enekTpuyHux kin NPM-12 wopo kopnycy i Mk coboto npu Temnepartypi HaBKONMULIHLOTO
cepeposuwa (20 + 5)°C i BigHOCHI BonorocTi noBiTps Ao 80% BUTpMMyeE NpoTaroMm 1 XBUNuMHKU Aito BUNpoOyBanbHoT
Hanpyru cuHycoifgansHoi oopmu yactoToro (50+1) Ny 3 gitoumm 3HaveHHam 1500 B.

1.3.13 MiHiManbHO AONYCTUMUI eNeKTPUYHUIA onip i3onAuii Npy TemnepaTypi HaBKOMULLHLOrO cepefoBuLLa
(20£5) °C i BigHOCHIN BonorocTi noBiTps Ao 80% cTtaHoBUTbL He MeHwe 20 MOwm.

1.4 3acobu BUMiptOBaHHA, IHCTPYMEHT Ta npunaaas

Mepenik npunapgas, sike HeobXigHi ANs  KOHTPOMK, pPEerynoBaHHS, BUKOHAHHSA poBIT 3 TEXHIYHOro
obcnyroByBaHHSA nepeTBoptoBaYa, HaBegeHo B Tabnuui 1.4 (3rigHo 3 ACTY MOCT 2.610).

Tabnuusi 1.4 - lNepenik 3acobie suMipro8aHHs], iHCMpymeHmy ma npunaddsi, siki HeobXiOHi pu obcry2o8yeaHHi nepemeoptosaya
NPM-12

HanmeHyBaHHs 3aco6iB BUMipIOBaHHSA,
. Mpu3HavyeHHA
iHCTPYMEeHTy Ta npunagas
1 BonbTMeTp yHiBepCanbHuii L300 BumiptoBaHHSI BUXiQHOMO curHarmny i KOHTpOnb Hanpyru
KVBIEHHS
2 MarasuH onopis P4831 3agasay curHany
3 OudpepeHuianbHuin BonbTMeTp B1-12 3agaBay curHany i BUMIiptoBaHHsI BUXIGHOMO curHany
4 MerommeTtp 4108 BumiptoBaHHs onopy isonauii
5 MiHueT MegnyHUN MepeBipka AKOCTi MOHTaXy
6 BukpyTka Po3bupaHHs kopnycy
7 M'ska 653b QuuLLeHHs Big nuny i opyay
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1.5 MapKyBaHHA Ta nakyBaHHA

1.5.1 MapkyBaHHa nepeTBoptoBayva BuKoHaHe 3rigHo OCTY 2887-94 Ha Tabnuuyui 3 poamipamu 3rigHo 3
OCTY 3272:2011, sika KpinUTbCHA Ha TUINBHIA CTOPOHi kopnycy BUpoOy.

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

1.5.3 MNakyBaHHA nepeTBoptoBaya Bignosiaae sumoram OCTY 2888-94.

1.5.4 MNepeTBOptOBaY BiAMNOBIAHO 40 KOMMMEKTY NOCTaBKM YNakoBaHWUM 3rigHO 3 KpeCNeHHaMN nianpuemcTea-
BUPOGHUKA.
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2 3axoau 6esneku //D MICROL
2 3axoau 6e3nekn npu BUKOPUCTaHHI NnepeTBoploBaYa

HexTyBaHHA 3anobiXXHMMM 3axopaMu i npaBunaMu eKkcnilyaTyBaHHA MoOXe
CTaTy NPUYMHOIO TPaBMYBaHHSA NepcoHany abo nowkoaXeHHs1 obnagHaHHA!
[Ona 3abe3neyeHHs 6e3nNe4YHOro BUKOPUCTAHHA OOMaAHaAHHA HEYXWUNbHO
BMKOHYWTe BKa3iBKu Lboro po3sainy!

2.1 Jo ekcnnyaTyBaHHS MepeTBOptOBaYa [[ONyckawTbCA Ocobu, ski maloTb [03Bin Ansa pobotn Ha
enekTpoyctaHoBkax Hanpyroto Ao 1000 B i BMBYMNM HacTaHOBY LWOAO eKCnyaTyBaHHSA B MOBHOMY 06Cs3i.

2.2 lNepeTBOptOBaY MOXHA BMKOPUCTOBYBATWU MPU HAasiBHOCTI iHCTPYKUIi 3 TexHikM 6e3neku, 3aTBepOXeHoi
nigNpPUEMCTBOM-CMOXMBAYeM B YCTAHOBMEHOMY MOPSAKY i sika BpaxoBye crneumdiky MOro 3acToCyBaHHA Ha
KOHKpeTHOoMy o6'ekTi. MNpu ekcnnyaTyBaHHi HeobxigHO AoTpumyBsaTuca Bumor Aitoumx npasun MTE i MTE ana
enekTpoycTtaHoBoK Hanpyroto Ao 1000 B.

Bci MoHTaxHi Ta npodinaktTMyHi po6GOTM NOBMHHI NpoBOAUMTUCA NpU
BiAKNIOYEHOMY erNeKTPOXUBIEHHI.

3abopoHAETLCA NigKnYaTM Ta Bigknio4yaTyu 3'egHyBadvi Npu  BKNOYEHOMY
€NeKTPOXUBNEHHI.

2.3 PeTenbHO npoBoAbTE MNiAKMIOYEHHSA 3 4OTPUMaHHAM MONSPHOCTI BMBOAIB. HenpaBunbHe Nigknio4eHHs
abo nigknoYeHHs po3'eMiB MpPU  BKITHOYEHOMY >KMBIIEHHI MOXE MNPU3BECTU [0 TMOLIKOAXKEHHS €NEeKTPOHHUX
KOMMOHEHTIB nepeTBoOptoBava.

2.4 YHuKanTe 3aCTOCyBaHHA He3adisiHUX BUBOAIB.

2.5 MNpw po3bupaHHi ANA YCyHEHHS HeCMpaBHOCTEN NepeTBOPoBaY NOBUHEH OyTU BiOAKNIOYEHWI Big Mepexi
€INEeKTPOXNBIIEHHS.

2.6 MNig 4yac BuyYeHHs nepeTBopioBaYva 3 KOpMycy He TopkanTecs OO MOro enekTpUYHMX KOMMOHEHTIB i He
nigaaBaviTe BHYTPILWHI BY3nuW | YacTUHW yaapam.

2.7 PosTawoByvTe nepeTBOpiOBaY SKOMOra pfani Big MPUCTPOIB, WO TFEeHepylTb BUCOKOYACTOTHI
BMNPOMiHIOBaHHA (Hanpuknag, BY-neudi, BY-3BapioBanbHi anapatu, MawuvHW, abo npunagu , Ski BUKOPUCTOBYHOTb
iMNynbCHI Hanpyrn), wo6 yHukHyTK 360iB B poboTi.
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/0 MICROL 3 KoHcTpykuis Ta npuHumn poboTwn
3 KOHCTpYKUifA nepeTBOprOBaYa i npuHUMn pobotun

3.1 KoHCTpyKUia nepeTBOplOBaya

30BHILWHIV BArMAA Ta po3MillleHHs po3’eMiB nepeTBoptoBadya NPM-12 nokasaHi Ha pucyHKy 3.1.
Ha kopnyci nepeTBoptoBayva po3milLieHi MPYXXMHHI PO3’EM-KNEeMn ANg 30BHILLHIX 3'€QHaHb.

Ha nuuesin ctopoHi 3Haxoantbca USB-nopT.

- 8 CeiTnoaiogHi
39l pion

iHOnKaTopu

' W

BMHTOBI
po3’eM-knemu
PC-4 USB-nopTt
)
0
14
J
%
N
PucyHok 3.1 - 3oeHiwHill suansad nepemeoprogaya NPM-12
Tabnuus 3.1 — [Npu3HayeHHs cgima0dio0HUX iHOUKamopie
lnankaTop HasBa Konip CTtaH CTtaH moayns
R YKusneHHs _ | CBiTUTBCS MepeTBOpPIOBAY YBIMKHEHUIA
3eneHun - =
PWR (Power) He cBitutbcs | [NepeTBoptoBaY BUMKHEHUI
KoHapirypyBaHHSs _ |He cBitntbca | OBMiH Yepe3 USB-nopT BiAgCyTHIN
= CFG (Configuration) Hepsoui Moprae Big6yBaeTbcst 06miH Yepe3s USB-nopT

3.2 CTpyKTypHa cxema

Al1 - BXigHWIA BUMiptoBarnbHWUiA

i KOHTPONBLOBaHUIA NapameTp
4—»{ MaHenb iHAMKaLiT ]

{ XusneHHs =24 V > {:}

4@—>(AO - aHanoroBui BUXiA ]
( USB nopt J<—>

N ¥

PucyHok 3.2 - CmpykmypHa cxema nepemesoprogadya NPM-12

i MICROCONTROLLER\

pN—

3.3 NMpuHUMN po60Tn 610Ky 0GPOGKM aHaNOroBoro Bxoay
3.3.1 bnok 06po6kM aHanoroBoro Bxoay
MepetBoptoBay NPM-12 obnagHaHuii ogHUM aHanoroBum BxofdoM Al. AHanorosui curHan nignsirae

npoueaypi obpobkn, sika BUKOPUCTOBYETBCS Af1s1 MOro MpeacTaBreHHs B HeoOXxigHin kopucTtyBaveBi ¢opmi. Ha
pucyHky 3.3 nokasaHa dpyHKUioHanbHa cxema 6noky 06pobKky aHanoroBoro BXigHoOro curHany.
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PucyHok 3.3 - ®yHKujoHanbHa cxema 610Ky nepemeopeHHs1 8XiOHO20 cueHary

1. Mpw BuGOpiI TMNy paBadva i3 3agaHMM Aiana3oHOM BUMIPIOBaAHHA B Mogyni
mMacwTabyBaHHs curHany napaMeTpu BWUCTaBMATbLCS aBTOMATMYHO i 3MiHa  iX
3abnokoBaHa.

2. MNpwn iHTepdercHOMY BBOAI HanawTyBaHHSA MOAynsa Hopmanisauii i inbTpiB He
MalTb CeHCy, TOMYy LWO curHan no iHTepdpency nepepjaeTbca Bigpady B Mogynb
macliTabyBaHHs curHany.

Ha puCyHKY NPUAHATI HACTYNHI NO3HAYeHHS:

1. Moaynb Hopmanisadii curdHany. Moaynb Hopmarmisye BXigHWA aHanoroBun curHan. Baxnmsotro
yHKUiE OaHOrO MOAyNsl € KOHTPOINb OOCTOBIPHOCTI AaHux. Y pasi Buxogy aHamnoroBoro curHany Ha 10% 3a
JianasoH, SIKMN BCTAHOBMIOETLCA MpU KanibpyBaHHi, MOAyMb NOCUNAE CUrHan nepeTBoproBavy NpoO HEAOCTOBIPHICTb
AaHUX y KaHarni i reHepyeTbCsa nogis «po3puB NiHii 3B'A3KY 3 ATUYMKOMY.

2. EkcnoHeHTHMW inbTp. DinbTp BUKOPUCTOBYETLCA ANS MNPUTHIYEHHA MepeLwkod, a TakoX Ans
MPUTHIYEHHA «KOMNWBAHHS» iHOMKaUIT (4acTMX 3MiH NnokasaHb NepeTBoploBavYa Yepes KONMBAaHHA BXIQHOrO curHany).
BusHavaeTbca napameTpom «llocTiiHa Yacy umdgpoBoro dinsTpar.

3. Moaynb macwrabyBaHHA curHany. Mopgynb niHeapusye i MacwTtabye BXigHWWA curHan 3rigHo i3
3a[aHoI0 KOPUCTyBa4eM HOMIHANbHOK CTaTUYHOIO XapaKTepUCTMKO MigknoyeHoro aasada. Came B LbOMY MOAYTi
BMOMpaeTbCA TUM MiAKIIOYEHOro A0 KaHany AaBadva. TakoxX B LibOMY MOAYNi € MOXNMBICTb BUpaxyBaHHs KBagpaTHOIo
KOpPeHs1 3 BXiQHOro curHany.

4. Mopynb Hopwmanisauii i MacwTtabyBaHHA Apyroro BXxigHoro curHany. [ns Tuny "tepmonapa”
nepLUoro BXiAHOMO CUrHamy KOpUcTyBay Mae MOXIMBICTb BUOpaTu MeToA KOMMeHcauii XxonogHoro cnato: abo BBeCcTn
KOMnNeHcaujlo BpyyHy, abo BuKOpWUCTaTW BHYTPILWHIA [aTyvK, BCTAHOBMEHWA Ha nnaTi nepeTBoptoBadva, abo x
NigKNIoYMTY JO APYroro aHanorosoro Bxody Aasay Pt100, curHan 3 skoro o6pobnseTsca gaHMm Moaynem.

5. Tabnuua kKoopauHaT niHeapu3auii curHany. [aHa Tabnuus Bu3Hayae koopauHaTu niHeapu3auii
KopucTyBaya, napameTpu sKoi 3agatoTbCs Ha piBHI KoHirypauiil LNRX i LNRY. JeTanbHilwe — guB. NyHKT 3.6.2.

6. Mogynb Kopekuii aHanoroBoro Bxoagy. Y LbOMy MOAYIi CUrHan, nepeTBopeHnii B nonepeaHix G6nokax,
3MilLYETBCS Ha 3agaHe kopuctyBadeM (napameTtp OFF) 3HadeHHsA. BennuuHa komneHcauii B 3aneXHOCTi Big 3HaKy
KoedilieHTa Kopekuii 4oaaeTbcsa abo BiAHIMAETLCA Bif BXiAHOIO cUrHanmy,.

3.3.2 Jlineapu3auis aHanorosoro Bxoay Al

JliHeapusauia gae MOXNMBICTb MNpPaBWUMbHOrO I3NYHOrO NPEACTaBIEHHST HENiHIMHUX perynboBaHuX i
BUMiptOBaHMX NapamMeTpiB.

* 3a doromoeoto niHeapu3auii MOXHa Harmawmysamu, Hanpuknad, kanibpysaHHs €MHocmel 8 nimpax, mempax
KybiyHux abo kirnozpamax npodykmy, 8 3anexHocmi 8id 8UMIPSHO20 8XiOHO20 CuzHasly PigHsI 8 EMHOCMI.

Mpw iHgvkauii niHeapm3oBaHoi BennunHu Bxoay Al1 BU3HaYanbHMMU NapaMeTpamu € HKHS | BEpPXHA Mexa
LWKanu (NpoueHTHe BiAHOWEHHS OO0 Aiana3oHy BUMIPIOBAHHS), @ TaKOX eKBiAWCTaHTHI OMOPHi TOYKWM MiHeapu3auii.
KpuBea niHeapusauii Mae «nepenoMnNeHHs1» B ONOPHNX TOYKaX.
3.3.2.1 NapameTpu niHeapu3auii Bxoay Al1
Hanpwvknag, napameTpu niHeapu3sadii Bxogy Al1 HacTynHi:
1. KoHdpieypauis aHano2oeo20 exody

1 Twn wkanu BXigHOro curHany - niHeapusoBaHa
2 KinbkicTb AinsiHOK niHeapu3auii
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2. A6cyucu onopHUX MOYOK JliHeapu3auii
1 AGcumca noyaTkoBOro 3HaveHHs (B % Bif BXiOHOro curHany)
2 Abcumca 01-1 ginaHkK
3 Abcuuca 02-i ginsHkn

19 Abcuuca 18-i ginsiHku
20 Abcuuca 19-1 ginsHku

3. OpAuHamu OnMopHuUX MOYOK NiHeapu3auyii
1 OpaunHaTta no4aTkoBOro 3HavyeHHs (curHan B Tex. og. Big -9999 no 9999)
2 OpguHata 01-i ginsHkn
3 Opaunata 02-i ginsHkn
19 OpagwuHaTta 18-i ginsHkm
20 OppguHata 19-i ginsHkn

3.3.2.2 Bu3Ha4eHHs1 ONOPHUX TOYOK NiHeapu3auii
3.3.2.2.1 BusHa4eHHSs KiflbKoCmi OMOPHUX MOYOK fiHeapu3aujr.

Micna BM3HayeHHA HeOoOXiAHOT KINbKOCTI AiNAHOK niHeapu3auii HeoOXiAHO 3ajaTu Le 3HayeHHs Y
BignosigHoMy napameTpi. Mexi 3amiHM napameTpa - Big 0000 go 0019.

Bunbip HeobxigHOI KinbKOCTi AiNsHOK niHeapu3alii NpoBoAMTbLCA 3 MipKyBaHHsi 3abe3neyeHHs HeobXiaHOT
TOYHOCTi BUMIpHOBAHHS.

3.3.2.2.2 BusHayeHHs1 3Ha4eHb OMOPHUX MOYOK fiHeapu3auii.

[na KOXHOro 3HayeHHs Ha gucnnei BXigHoro curHany Yi (B TeXHiYHMX oguHuusx Big -9999 go 9999 3
ypaxyBaHHSIM  [euMMarnbHOro  po3dinbHuka) obuncnuth  BignoBigHY — pisvdHy  BenuumHy 3 BignoBiOHMX
dyHKUiOHanbHUX (rpagytoBanbHMX) Tabnuub abo rpadiyHo i3 BignoBigHOT KpMBOI (Npu HeO6XiAHOCTI iHTepnontoBaTK)
i 3a4aT 3HAYEHHs A4S BiANOBIOHOI ONMOPHOT BENMYMHU BXiAHOrO dhisnyHoro curHany Xi (8%, Big 00,00% no 99,99%).

3.3.2.3 Npuknapu niHeapu3auii curHanis

Mpuknap 1. Nineapu3sauis curHany, wo nogaeTbca Ha Bxig Alf,
npencraBneHa rpacgiyHo (KpuBom)

Y, °C  3naueHHs Ha aucnnei PeanbHa xapakTepucTuka, NiveapusosaHa
B TEXHIYHNX CAUHULAX npeacrasneda rpacbmno apakTepucTuka
OpavHara

31 AinsHKM EEERCR I 2t S5
7500%kzccccccccmcccacfecaancana.. 35

OpauHata B AinsHKa
2-1 ginsHKN .

2a

Opaunara AinsHka

1-1 pinsHKA 9900 =meieenimi .

100 %
1 i BXigHOro
‘a :
pinsmca . Abcuuca + A6cynca Abcynca | ,CMmANY
., 1-1 ginsHKm !, 240 pinsnka 31 pinsHKM \./

Mouariose 20.00 60.00 9999 X, %

3HaYeHHA

KoHdpicypoeari napamempu Ansi npuknady 1:
Tun wkanu BxigHoro curHany = 0002 — niHeapu3oBaHa
KinbkicTb ginsHok niHeapusauii = 0003 — Tpu ginsiHku

Abcumca noyaTkoBoro aHadeHHs = 00,00 OpavHaTta novaTkoBOro 3HayeHHs = 0.000
Abcuuca 1-i ginsaHkmn = 20,00 OpauvHata 1-i ginaxku = 350.0

Abcuuca 2-i ginaHku = 60,00 OpavHata 2-i ginadkmn = 750.0

Abcuuca 3-1 ginaHku = 99,99 OpawnHata 3-i ginaHkn = 999.9

Mpuknag 2. Nineapusauin curHany, wo nopaeTbca Ha BXig Al1,

npepcTaBneHa rpagyloBanbHo Tabnuuero
JliHeapu3sauisa curHany, Wo 3HiMaeTbcsa 3 Tepmonapu rpagytoBanHs TIMM, i nogaeTbesa Ha Bxig Al1, gianasoH
BuMiptoBaHux Temnepatyp 0 - 1400 °C, gianasoH BxigHoro curHany 0 - 14,315 mB (0 - 100%).
[ns 3abe3neveHHa HeobXigHOI TOYHOCTI BUMIptoBaHHA Bnbupaemo 20 AingHOK niHeapusauii i po3paxoBaHi
3HayeHHs B % BXiAHOro curHany Ansi KOXHOI OMOPHOT TOYKM BBOASATLCS B BigMNOBIOHWIA NapamMeTp.

KoHdpiecypoeari napamempu Ansi npuknady 2:

Tun wkanu BxigHoro curHany = 0002 — niHeapu3oBaHa
Kinbkictb ginaHok niHeapu3aadii = 0019 — neB’aTHaguATb QinsHOK

MapameTpu koHdirypaLii po3paxoByoTbCsl | BBOAATHCS 3rigHO 3 Tabnuueto 4.1.
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Tabnuys 4.1 - Po3paxyHOK | 686e0eHHs1 napamempig niHeapu3sauii npuknady 2

Homep“ B::iapq::::o'l' 3“?%““” naBF;ZhgiLZ" prbpe Beedere
onopHoi [ paTypu BXigHOro Homep 3HAYEHHS! Homep 3HaYeHHs]
TOYKMU °c | 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 06nagHaHW OOHVMM aHaNoOroBUM BWXOAOM, SKUIA MpaUle B pexvMi nepeTBOpeHHsA (6e3
macwwtabyBaHHs) abo peTpaHcMicii (nepefayva 3 MaclwtabyBaHHAM) BXiZHOMO CUrHamny Ha BuXia.

Mpu poboTi BMXOOYy B pexumi peTpaHCMICii BaXnMBMMU napameTpamMu €. «3HayeHHsi BXigHOro curHany
pieHe 0% BuxigHoro curHany» i «3HaveHHs BxigHoro curHany piBHe 100% BuxigHOro curHamy» (Ha PUCYHKY
306pakeHi MyHKTMpHUMK TniHigmK). LinmMn napameTpamy pocaraetbcs macwtabyBaHHA BMXIOHOTO CUrHamy Lwono
BXigHoro. PucyHok 3.19 intoctpye poboTy aHanoroBoro BUBEAEHHS B PEXUMI PETPAHCMICIi.

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

PeTpaHcmicis |

Dxepeno } Brok ‘
aHarnoroBoro curHany 1 0bpobkn AO Buxig AO
Tex.eq. { 100%

Al % nianasoHy AO

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

| Buxig AO [NepeTBOpeHHSA
I ; Tex.eq
| Al = AO

PucyHok 3.4 - Poboma b110Ky aHano208020 8U8eOEHHS 8 PeXUMI pempaHCMICii

Ak BugHO 3 pucyHka 3.4, 6nok obpobku HOpMye BXigHWI curHan, npuBogaym noro B AianasoH 0 - 100%
BUXIiQHOrO curHany. 3anexHo Big Tuny BUXIAHOIO CUrHany ue BiAoOpasnTbCcsa B eNeKTpuYHUX curHanax. Hanpuvknag,
aHanorosui Buxig mae kaniopyeaHHs 0 - 20 MA. B ubomy Bunaaky npwu curHani 50% 3 6noky o6po6km AO Ha knemu
Oyne nogaBaTtucs ctpym 10 MA.
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7D MICROL
4 BUKOPUCTaHHSA 3a NPU3HAYEHHAM

4.1 ExcnnyaTauinHi oGMeXXeHHs1 NPy BUKOPUCTaHHI nepeTBOproBaya

4.1.1 Micue yctaHoBku nepeTteoptoBadya NPM-12 noBMHHO BignosigaT TakuMm ymMoBam:
- 3abe3neyvyBaTtu 3py4Hi yMOBM Ans 06CNyroByBaHHSA Ta AEMOHTaxYy;
- TemnepaTypa i BifHOCHa BOMOriCTb HABKOMMULLHBOrO MOBITPA MaloTb BiANOBIAaTW BUMOram KniMaTu4HOro

BMKOHAHHSA NepeTBOpIOBaYa;
- HaBKOMULUHE CepeaoBULLIE HE MOBWHHO MICTUTU CTPYMOMPOBIAHMX AOMILLOK, @ TaKOX [OOMILIOK, SKi

BUKINMUKaOTb KOPO3ito AeTanen nepeTsoproBaYa;

ab0 BUKMUKAHMX 30BHILLHIMX J)kepenamMu NOoCTINHOro CTpyMy, He NoBMHHA nepesuwlyBaTt 400 A/m;

- HanpyXeHiCTb MarHiTHUX NoniB, BMKIUKAHUX 3OBHILLUHIMWU AXepenamu 3MiHHOro cTpymy yactototo 50 Iy
- NapameTpu Bibpauii NOBUHHI BignoBigaT BUKOHaHHIO0 knacy V.6.H arigHo OCTY 60654 -3:2001.

4.1.2 Mpwu ekcnnyaTauii nepeTBoptoBaya HEOOXIAHO BUKINIOUNTI:
- NOTPanMsAHHA CTPYMOMPOBIAHOrO Nuny abo piagMHYM Ha NOBEPXHIO NEPETBOPIOBAYA;
- HAsABHICTb CTOPOHHIX NpegmeTiB Nobnunay nepeTBoproBaya, Lo MNOoripLUyioTb NOro NPUPOAHE OXONOOXKEHHS.

4.1.3 Mig yac ekcnnyaTyBaHHA HEOOXiOHO CTEXUTK 3a TUM, WO6 NpuegHaHi 4O nepeTBOploBaya ApOTU He

nepenamMyBarnucb B MiCLSIX KOHTaKTYy 3 KneMamu i He Manu NoLKo4KeHb i30nLji.

4.2 MigroToBKa nepeTBOpOBaYa 4O BUKOPUCTAHHA

4.2.1 3BinbHiTE NEpETBOPIOBAY BiJ MaKyBaHHS.
4.2.2 lNepen noyaTkOM MOHTaXy nepeTBOpioBava HeOOXigHO BMKOHATM 30BHILWHIN ornsa. [pu ubomy

3BEPHYTM 0COBNMBY yBary Ha YACTOTY MNOBEPXHi, MAPKyBaHHS Ta BiACYTHICTb MEXaHiYHNX MOLLKOKEHb.

MoHTaX i AeMOHTaX nepeTBOplOBaYa, NiAKMNIOYEHHS 30BHILIHIX €NeKTPUYHUX Kin

npoBOAUTU NPU BiAKMIOYEHOMY XMBIEHHI!

4.2.3 BctaHoBiTb nepeTtsoptoBay Ha DIN-peiiky BignosigHO A0 pucyHka 4.1:

1 BcTaHoBITb NepeTBoptoBay Ha DIN-peiiky no cTpinui 1;
2 npuTUCHITL NnepeTBoptoBad Ao DIN-penkn no ctpinui 2 ao noro dgikcadii.

2

PucyHok 4.1 - Cxema KpinneHHs1 modynsi Ha DIN-peliky
Oeanekw,

Mpu nigknoYeHHi nepeTBOplOBavYa AOTPUMYBaTUCb BKa3iBOK 3axopniB

BKa3aHMUX B NYHKTI 2 gaHoi iHCTPYKLiil.

4.2.4 KabenbHi 3B'A3ku, Wo 3'eaHyoTe nepeTtsoptoBad NPM-12, nigkntoyatoTbesl Yepes Knemu CrionyyHux

po3'emis BigNoBiAHO A0 BMMOT Aitouunx "lNpasun ynawTyBaHHA eNeKkTpoyCcTaHOBOK".
4.2.5 TigkntoveHHsa Bxopais-suxoais Ao nepetsoptoBaya NPM-12 BUKOHYETLCA Y BigNOBIAHOCTI 3i cxemamm

30BHILUHIX 3'€QHaHb, HaBegeHUX B gogatky b.
4.2.6 lNpu NigknoYeHHi NiHin 3B'A3Ky 40 BXiAHUX | BUXIOHWUX KMNeM BXMBaWTe 3aX04u No 3MEHLLUEHHIO BMMMBY
HaBedeHUX LWyMiB: sukopucmosylme BXigHi Ta (abo) BuUXigHi WymMonornuHawdi ginbTpyu (B T.4. MEpPEexesi),

24.12.2024

LyMOMOrnuHatodi inbTpu 4na nepudepiiHux NpUcTpoiB.
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4 BUKOPUCTaHHSA 3a NPU3HaAYEHHAM /0 MICROL

4.2.7 He ponyckaeTbcs o6'egHyBaT B OAHOMY kabeni (mkryTi) koma, no sikMx nepenarTbCsa aHasorosi,
iHTepenCHi curHanu i BUCOKOTOYUHI cuUrHanbHi abo BMCOKOTOYHI CMIOBi Kona. [ns 3MeHLIEeHHs HaBe4EeHOro Lwymy
BiJOKpeMTe niHil BMCOKOI Hanpyrn abo niHii, ski NpoBOAATb 3HAYHI CTPYMW, Bif iHWMX MiHiA, @ TakoX YHUKanTe
napanenbHoro abo 3aranbHOro NiAKMHYEHHS 3 MNiHIIMU XXMBMAEHHA NPU NiOKMIOYEHHI 40 BUBOLIB.

4.2.8 HeobxigHicTb ekpaHyBaHHA kabeniB, MO sKWX NepedacTbes iHOpMaLis, 3anexuTb Bif OOBXWHU
kabenbHNX 3B'A3KIB Ta Bi piBHS NepeLuKos B 30Hi Npoknaaku kabent. PekoMmeHoyeETbCA BUKOPUCTOBYBATH i30MHOOM
TpyOKK, KaHanu, NoTkn abo ekpaHoOBaHiI MiHii.

4.3 KoHdpirypyBaHHA nepeTBOploBaya
MepeTtBoptoBay NPM-12 KoHirypyeTbcs Yyepes iHTepdenc USB.
KoHirypyBaHHS 3AiMCHIOETLCA 3a AONOMOror nporpamHoro naketa MIC-Programmer.

MapameTpu koHdpirypauii nepetsoptoBaya 36epiraloTbCsl B eHeproHe3anexHin nam'aTi.

MepeTBOplOBaY 3aBXAM NPaLIIOE Nig NepLlIMM agpecom.

MepeTBOpIOBaY KOHMIrypyeTLCS B HACTYMHIA NOCNILOBHOCTI:

4.3.1 MigkniounTn nepetBoptoBad 4vepes iHTepdenc USB 3a gonomorow kabenwo (type — mini-B) go
Komn'toTepa.

4.3.2 3ainTn Ha cawT nignpuMeMcTBa i 3 po3ainy "3aBaHTaxeHHs" 3aBaHTaXWTU Ta BCTAHOBUTYK ApaviBep A4S
npunagy http://microl.ua/index.php?option=com_jdownloads&ltemid=72&task=viewcategory&catid=382&lang=ru.
[Mpun ymMOBI KOPEKTHOIO BCTAHOBNEHHS NpUag NOBUMHEH 3aWHATU OAMH i3 AOCTYNHUX BipTyanbHux nopTis K.

4.3.3 lNogaTn xuBneHHsA Ha nepeTeoptoBad. Npu LbOMyY NOBUHEH 3acBiTUTUCS iHAnkaTtop PWR.

4.3.4 3anyck MIC-Programmer

3anyck nporpamm MIC-Programmer BUKOHYyeTbCS BUOGOpoM 3 MeHto "lMyck" BignosiaHoro sipnuka (Myck P
Mporpamu » Microl » MIC-Programmer » MIC-Programmer). BikHo nporpamu npuBegeHo Ha pucyHky 4.2.

i

PucyHok 4.2 - BikHo 3arnycky MIC-Programmer

4.3.5 MNowwyk nepeTBoOptoBaya B Mepexi

[nsa nowyky nepeTBoptoBava HEOOXiAHO HATUCHYTU KHOMKY «[lowyk» (1), micna 4Yoro Ha ekpaHi 3'ABUTbCS
Aianorose BikHO «[JOCTYrMHi NpUcTpoi». B gaHOMy MeHI0 30iMCHIOETLCS NOLLYK NpuUnagis, MigKMoYeHnx o BubpaHoro
COM nopTy i NnpautooTe Ha 3a3HayeHil WBUAKOCTI 0OMiHy. [ns nowyky HeobXigHO HAaTUCHYTU KHOMKY «MMoLwyk» (2),
nicns 4oro B iHdopMauiHoMy BikHi ©yayTb BuBeAeHi AocTynHi npuctpoi (ave. puc 4.3). [dani HeobGxigHo abo
noAaBiiHMM HaTUCKaHHAM MULLI NO 3HaMAEHOMY NpUCTpoto, abo HaTUCHyBLK knaBiwy "PegarysaTtu” (3), nigTBEpauTm
(4) i 3umTaTn napameTpu moaynsa (5).
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SAKWo nepeTBOpHOBaY He 3HANAEHO B MepeXxi, ToO HeobXiaHO nepeBipPMTU NPABUNBLHICTb
HanawTtyBaHb 3B’A3KIB B nporpami MIC-Programmer, a TaKoX mnpaBUJIbHICTb
NiAKMIYeHHs iHTepdeicy.

A A S = MIC-Canfigurator
CrUCOK YCTEHOBABHBIX YCTPOMCTE
<agpec>

Bepcua 0
/mm— G

TexHONOTUYECKOE HASHANEHIE

n @ Pepaktnposats koHdurypaumio 7

™ Mouck

Penaktuposare Cancel
o

PucyHok 4.3 - lNowyk docmynHux npucmpois i 34umyeaHHs1 napamempie Mooyrisi

4.3.6 PeparyBaHHs koHirypauii

[nsa peparyBaHHa napaMeTpiB nepeTBoptoBava HeobxigHO BMOGpaTu oauWH BignoBigHWi 6ok, micnsi Yoro B
HWXHI YaCTUHI ekpaHa BigKpUIOTLCSA HeObXiaHi napameTpu.

Wassanwn - ST Configurat
G BG Ons A Moupee s (Porporpey
DpES? PEAR J PPE E 4.

{HM-11[HNM-12[ HM-13

PucyHOK‘4.4 - PedazysaHHsi KoHbieypauii
Y AaHnx 6nokax KOHMIrypyoTbes:

1. HanawTyBaHHA BXigHOro aHanorosoro curHany "brnok Hopmanisauii i MmacwTabyBaHHS":
- Tuin aHanoroBoro BXigHOro curHany;
- Tvin wkanm BXigHOro curHany;
- HwxHA mexa wKanu BXigHoro curHany;
- BepxHst Mexa Lwkanu BXigHOro curHany;
- MNonoxeHHsa aeunmanbHOro po3AinbHUKa BXIiAHOTO curHany;
- MocTinHa vacy BXiaHOro UMMPOBOro iNbLTPY;
- KoediuieHT kopekLii (3MilleHHs) BXiAHOro curHany;
- MeTop TemMnepaTypHOI KopekLii BXigHOro curHany;
- 3HayeHHs TemnepaTypu B PeXUMi py4HOI KOPeKLii BXigHOro curHany Big Tepmonap.

2. HanawTtyBaHHsA BuxigHoro aHanorosoro curHany "Jlorika po6otu aHanorosoro suxogy AO":
- Tun curHany ons KepyBaHHS aHanoroBMM BUXOAOM;
- MNouaTtkoBe 3HaYeHHS curHany kepyBaHHs, piBHe 0% AO;
- KiHueBe 3HaueHHs curHany kepyBaHHsi, pisHe 100% AO;
- Tvn aHanorosoro Buxoay.

3. Mepexesi HanawTyBaHHA "Bnok Mepexesnx HanawTyBaHb":
- MepexeBuii agpec;
- Wemnakicte 06MiHy;
- KoHTponb napHocrTi;
- Cton 6iT.
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Micna 3aBeplweHHA BHECEHHA 3MiH HeoOGXiaHO 3anucaTtu i 36epertu KoHdirypadiro
nepeTBopioBavya (HaTUCHYTM KHonKy "3anucatu KoHdpirypauito”, i y BikHi, fike
BiAKpPMNoOCA, BCTaHOBUTMW rano4ky "306epertM HanawTyBaHHSi KOpucTyBaya"'), B
iHWOMY BuNagKy nicns BigKnioYeHHs1 XUBIEHHA HanawTyBaHHA nepeTBoploBayva

3anuwaTbCA KONULLUHIMU 6e3 3MiHW.

4.4 Mpoueaypa KanibpyBaHHA nepeTBOpIOBaya
KanibpysaHHsa npvnagy npoBoanTbCs 3a AornomMoroto nporpamu MIC-Programer.

[ns nepexogy B pexum kanibpyBaHHsA npunag mae 6yt 3HavigeHuin B Mmepexi ame n.4.3.5.

B naHeni iHcTpymeHTiB NOTpi6HO B1BpaTh nyHKT KanibpyBaHHS . [ns Bxogy B pexuM kanibpyBaHHsi NOTpibHO
BBECTU napornb 96.

4.4.1 KanibpyBaHHSA aHanorosoro BXoay

Y BikHi “kanibpyBaHHs” NoTpibHO BUBpaTn MeHto anga Al Ha GidHii naxeni.

B kanispyeanna
HanawTtysaHHA

AHanoroewi Bxig  EVISEEES
Di3nYHMUIA curHan

— ABTOMATH4HE HanalTyB -
rHany NouNHaETbLCA Nicna
BianoBiaHoT komaHau! 1!
curian 0 mB. Tun curnany 0-100 mB

5
6. Hatu 1 s —
4 . Tun curnany 0
9. Hatn < -
jEatitin — IS o _cocr

ov [ oxr| v

mewr [y

[

ATH, | HATUCHYTI KHOMKY
«3anucatn koedilieHTns.

PucyHok 4.5 - MeHto KoHbieypysaHHs1 aHano208ux 8xodie
AHanoroBun Bxia MoXxHa BigkanibpysaTu ggoma cnocobamu:

- ABTOMaTW4He KanibpyBaHHs
- PyyHe kanibpyBaHHs

Mepen novatkom kanibpyBaHHS NOTPIGHO BBIMKHYTW pexum OHNaiH , HAaTUCHYBLUW Ha KHOMKY @

[N aBTOMaTU4YHOro KanibpyBaHHS! aHanoroBoro Bxody Ha Tun curHanis 0 - 100 MB HeobxigHO npoBecTn

HacTynHi Aii:

1. [MegHaTh JO aHanNoroBoro Bxoay kanibpatop abo eTanoHHWI 3a4aBady cuMrHarnis Ta nogath Ha BXIigHWNA

curian 0 mB.

2. B meHto kanibpyBaHHS HAaTUCHYTK Ha KHOMKY “0O mB”

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

4. B MeHI0 kanibpyBaHHS HATUCHYTW Ha kHOMKy “100 mB”

5. Micns kanibpyBaHHA HATUCHYTU Ha KHOMKY “36epertu HanawTyBaHHA”

[na aBTomatM4HOro kanibpyBaHHA aHanorooro Bxody Ha Tun curHanis 0 - 300 oM HeobxigHO NpoBecTn

HacTynHi Aii:

1. MepgHaTh 4o aHanoroBoro BxoAy kanibpatop abo eTanoHHMI 3agaBay curHanis Ta nogati Ha BXigHWUA
curHan curHan 0 Om.

2. B MeHto kanidbpyBaHHS HAaTUCHYTU Ha KHOMKy “0 Om”

3. MeaHaTn go aHanoroBoro BxoAy kanibpaTop abo eTanoHHUi 3agaBay curHanis Ta nogaTu Ha BXigHWUIA
curHan curnan 300 Om.

4. B MeHio KanibpyBaHHs1 HATUCHYTK Ha KHomky “300 Om”

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

B8 Kaniepysarira - X

Ananoroeuii Bxig: TXC CETEUIEELE 2, ‘
— ABTOMATHYHE HanaLWTyBaHHS — DEBUYHUA CUrHan

Hou!ll
curHan 0 Om. N 1m0 =
“ Tun curiany 0-1385.1 Om

0,00000 = [elyleigs

0,00000 - [olRee=x

— PyuHe HanawmyBaHHa —
AHE BIKHO BBECTU KoedillieHT, AKMii
NOTPIBHO 3MIHUTH, | HATUCHYTU KHOMKY
«3anucaTi KoedilieHT» .

PucyHok 4.6 - MeHto kanibpyBaHHS AN TEpMOMETPIB Ornopy

[na aBTomatnyHOro kanibpyBaHHs aHanoroBoro BXxoAdy 45151 TepPMOMeTPiB onopy HeobXxiaHo
NPOBECTWN HacCTyNHi Ail:

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

3. MopaTu Ha BXxia curHan 1385.10 Om

4. HaTtucHyTu KHonky “1385.10 OM’

5. Micnsa kanibpyBaHHA HATUCHYTU Ha KHOMKY “36epertu HanawTyBaHHSA”

[ns py4yHoro HanawTyBaHHA NOTPIOHO y BiANOBIAHE BiKHO BBECTM KOEWMILIEHT, SK1A NOTPIGHO 3MiHWUTH, | HATUCHY TN
Ha KHOMKy “3anucatu koediuieHTn”. B py4HOMY pexumi € MOXNMBICTb 34INCHIOBATV 3MiHY 3Ha4Y€Hb 3a JOMOMOroH
kHonok UP/DOWN [-1] .

4.4.2 KanibpyBaHHA aHanorosoro BMxogy

[ns noyaTky kanibpyBaHHs y BikHi “kanibpyBaHHa” noTpibHO BUbpaTtn MeHto Ana AO Ha GivHin naHeni.

KaniBpyeaHHa = X

oXL | I¥

0

oy

0% -10% +10% 10

l W [y

PucyHok 4.7 - MeHto kanibpyBaHHsi 4Nsi aHANOroBoro BUXoay
Jani noTpiGHO NpoBeCTM HAcCTyMNHi onepaklii:

1. [Ons kanibpyBaHHs HWXHbOI MeXi LKanu HeobxigHo BuGpaTy napameTtp «», nig’egHatn go Buxody
BMMIipOBanbHUA Npunag i BBECTU 3HAYEHHs1 y BIKHO “3anucaTti 3HayeHHsi” sike Oyae BiANOBIAATU HWDKHIN
MeXi LLIKanu aHanoroBoro BUxXo4y Ta HaTUCHYTW KHonky “Beia”.

|

2. [Ons kanibpyBaHHSA HWXHbOI MeXi Likanu HeobxigHO BUOpaTM napameTp « dl», nig’eqHaTM oo Buxony
BMMIpIOBanbHUA Npunag i BBECTU 3HAYEHHS Yy BIKHO “3anmncaTu 3HayeHHs” ske Oyae BiAnoBiAaTu BEPXHIi
MEXi LLKanu aHanoroBoro BUXo4y Ta HaTUCHYTW KHOMKY “BBig’”.

3. Ticns kanibpyBaHHA HATUCHYTW Ha KHOMKY “306epertu”.

3HayeHHs MOXHa 3MiHIOBaTK 3Ha4YeHHs 3a gonomoroto kHonok UP/DOWN [A], [V]
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4.5 MepeBipka nepeTBOploBaya

[nsa nepesipku nepeTBoploBaYa Ha NaHeni iHCTPYMEHTIB HAaTUCHITh Knasilly BMKMWKY BikHa NepeBipku (OWB.
puc. 4.5).

g - .
[ Nposepka - ——— LEE‘E

Jucruiei Tun Mus. Makc.

¥
O (s | B KD
N [ s | N Y
E [ | O Y
X = s | B
| —] 0

| —]
| —| 0 ]
| —] 0

OFFLine

PucyHok 4.8 - Nepesipka modynsi

441 MigkniodiTb [0 aHanoroBoro Bxody Al eTanoHHe [MKeperno curHany BidnoBiAHO OO0 CXeMM,
npeacTaBneHin Ha puc. b.1.

4.4.2 HatucHitb kHonky "OFFLine" ana nepexogy B OHNamH-pexvnM MOHITOPUHTY CTaHy aHanoroBux BXOAIB
(Hanuc npu ubomy 3MiHMTBECA Ha "ONLine").

4.4.3 BgiBwN HeobXigHe 3HaYeHHSA 3a [ONOMOrO 3ajaBaya curHany, NpoKOHTPOIOATE BENNYUHY BXoAy B
BikHi "[ducnnei” B KOHTPONbHUX TOYKaX. 3HAaYEHHsI BXIQHOrO cuMrHany mae 3MiHloBaTUCA Ha Bigpi3Ky Big noyaTtky Ao
KiHLSA LWKanu i3 3agaHoto noxmbkoto. AKLWO BXiAHUIA curHan Buinge 3a aianasoH Bumipy Ha 10%, To y BikHi "Oucnnen”
3'aButbes Hanuc "ERROR".

4.6 Mopsaok HanawTyBaHHA aHaNoOroBoro BXoAy i aHanoroBoro Buxogy

Mpu HanawTyBaHHi i NnepebyaoBi nepeTBoptoBaYa 3 OAHOIO TUMY BXiAHOrO CUMrHanNy Ha iHWWI TN HeO6XiaHO
BMKOHATW HacCTynHe:
- y napameTpi "Tun BXigHOro aHanoroBoro curHany All" BCTaHOBWTU BiAMNOBIAHWIA TWM;
- Ha mMopyni yHiBepcanbH/X BXOAIB BCTaHOBUTW MOMOXEHHSA NepPeMUYOK B MOMNOXEHHS BiAMOBiAHO A0 ob6paHoro Tuny
BXigHoro curHany (tabnuus 4.1, pucyHok 4.6).

Tabnuys 4.1 - [1onoxeHHs epeMuYyoK 0518 Pi3HUX muriie 8XiOHUX cu2Harie

MonoxeHHA nepeMnYOK Ha moAay i

MapameTp meHio YHiBepcanbHuUX Bxoais

Tun BXigHOro curHany KoHdirypauii

" N (pucyHok 4.6)

TYPE JP1 JP2
Big 0 B go 10 B, RBx=25 kOm 1 [1-2] -
Big 0 B go 100 mB, RBx=25 kOm 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 - -
Big 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 1o 5 MA RBx=400 Om 8 - [1-2]
Big minyc 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 - -
TMNM (R), ot 0°C go nntoc 1600°C 15 - -
TMNP (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 - -
TBP-1 (A-1), ot 0°C go nntoc 2500°C 19 - -
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270 MICROL 4 BUKOpWCTaHHSI 33 NPU3HAYEHHSIM

[TpodosxeHHs1 mabnuui 4.1 - [1o10XeHHs epemMuyokK 071 PiSHUX murie 8xiOHUX cueHanie

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 mityc 50°C go nntoc 200°C 22 - -
TCM 50M, Big miHyc 50°C go nntoc 200°C 23 - -
TCIM 10001, Big miHyc 50°C go nntoc 650°C 24 - -
TCI 5001, 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 minyc 50°C go nntoc 180°C 29 - -
Onip Big 0 go 1000 Om 30 - -
Onip Big 0 go 2500 Om 31 - -

1. TlonoxeHHA nepeMnyoKk ANs HanawTyBaHHA aHanoroBmx BXOAIB MOBMHHO
BiONOBIAATU MONOXEHHAM MepeMuMyoK Ha MoAyni YHiBepcanbHUX BXOAiB, a TaKoX
BiQNOBiAaTM HOMepy napameTpa MeHK KOHirypauii aHanoroBoro Bxoay, KM Bignosigae
3a TMN BXigHOro curHany.

2. XapakTepucTuKn TUNiB BXiQHNUX CUrHaniB HaBedeHi B po3aini 1.

/ —{K9) \
=t 7 lepenuyka aHanoe0bo2o

:=:.g P2 Buxody

KU awanozobux

PucyHok 4.9 - [onoxeHHs1 nepeMu4okK Ha rnami npunady

Mpu HanawTyBaHHi i NnepebynoBi 3 OAHOrO TUMY BUXIAHOMO CUrHamy Ha iHLWWA TMN HeobXigHO MpuUBECTU Y
BiNOBIOHICTb NONOXEHHSA NEPEMUYKN.

Tunn BUXigAHMX CUrHaniB, i NONOXEHHS NEPEMUYKM HaBeaeHi B Tabnuui 4.2.

Tabnuusi 4.2 - [1on0XeHHs1 IEPeMUYOK Onisl Pi3HUX murlie BUXIOHUX Cu2Harie

[iana3oH BuxigHoro curdany | lMonoxeHHA nepeMn4oK Ha nnari
Bin 0 mA go 20 MA, RH < 500 Om [1-2]
Big 4 mA go 20 MmA, RH <500 Om [1-2]
Bin 0 B no 10 B, RH =2 2 kOMm [2-3]
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TexHiyHe 06cnyroByBaHHs /0 MICROL
5 TexHiYHe 0O6CryroByBaHHA

5.1 3aranbHi BKasiBku

TexHiuHe obcnyroByBaHHA Mnonsdrae B NpPoBeAeHHi pobiT 3 KOHTPOMIO TEXHIYHOro CTaHy Ta MoAanbLUoro
YCYHEHHS1 HefonikiB, BMSABNEHUX B MPOLECI KOHTPOMO; NpOodinakTMYHOro ob6CnyroByBaHHSA, LWIO BUKOHYETHCA 3
BCTAHOBMNEHOI MEPIOANYHICTIO, TPUBANICTIO i B MEBHOMY MOPSAKY; YCYHEHHS BiAMOB, BUKOHaHHSA SIKMX MOXIMBO
cunamm nepcoHany, Lo BUKOHYE TEXHIYHE 06CnyroByBaHHS.

5.2 3axoau 6e3nekun

HeXTyBaHHH 3ano6ixxHMMKM 3axogamm i npaBunaMun ekcnnyatyBaHHA MOXe
cTaTtu NpUYNHOIO TpaBMyBaHHA NepcoHany abo nowkomKeHHs1 o6nagHaHHsA!
Ona 3a6e3nevyeHHs 6Ge3ne4yHoro 3acToCyBaHHA o6nagHaHHA HeyXunbHO

BMKOHYWUTe BKa3iBKu Lboro posginy!

5.2.1 Bugom Hebesneku npu poboTi 3 NPM-12 € HuwiBHa cuna enekTpuyHoro crtpymy. [hxepenom
Hebe3nekn € CTPYMONPOBIAHI YAaCTUHW, AKi 3HAXOAATLCS Nig HAMPYrow.

[do ekcnnyaTyBaHHSl NnepeTBOplOBava AOMNYCKalTbCA OCOOMU, fAKi MaloTb
[Oo3BiN Ana poboTu B enekTpoycTaHoBKax Hamnpyrowo go 1000 B i BuBuYMnu

HacTaHOBY WOA0 eKcnilyaTyBaHHA B NOBHOMY o6casi.

5.2.2 EkcnnyaTyBaHHs nepeTBOpioBayYa [O3BOMSAETbCA MNPU HAABHOCTI iHCTPYKUii 3 TexHiku 6Gesneku,
3aTBepKEHO! MiANPUEMCTBOM-CMIOXMBA4YeM B YCTAaHOBMEHOMY MOPSAKY | BpaxoBye cneuudiky 3acTocyBaHHS
nepeTBoploBava Ha KOHKpeTHoMmy 06'exTi. [pu MOHTaxi, HanaAaui i ekcnnyatyBaHHi HeobxigHo kepysaTucs OHAOI

0.00-1.21 posgin 2, 4.

Bci MoHTaxHi Ta npodinaktMyHi po6OTM NOBUHHI NpPOBOAUTUCA NpwU

BiAKNIOYEHOMY efeKTPOXUBIIEHHI.
Mpu po3GupaHHi NnepeTBOprOBayYa ANl YCYHEHHS HecnpaBHOCTEW npunag

NOBUHEH OYTU BiAKMIOYEHUN BifA MepexXi eNneKTPOXUBIIEHHS.
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/270 MICROL 36epiraHHsi, TPAHCMOPTYBAHHS, rapaHTii BUPOBHMKa
6 30epiraHHA Ta TPAaHCNOPTYBaHHA

6.1 YMoB#M 36epiraHHA nepeTBOplOBaya
6.1.1 TepmiH 36epiraHHsA B CNOXUBYIN Tapi - He BinbL 1 poky.

6.1.2 MNepeTBOptoBay noBuHeH 36epiraTuca B CyXOMy i BEHTUNbOBAHOMY MPUMILLIEHHI Npu TemnepaTtypi
HaBKONMLLHBOro nosiTpa Big MiHyc 40°C po nmoc 70°C i BigHocHin BonorocTi Big 30 o 80% (6e3 koHaeHcauii
Bonoru). [laHi BUMOrM € peKOMeHA0BaHNMW.

6.1.3 lMoBITPS B NPUMILLEHHI HE MOBUHHO MICTUTU MUY i AOMILLKN arpeCcUBHNX NapiB i rasis, O BMKINKaOTb
KOpO3ito (30Kpema rasis, Lo MICTATb CipYMCTi 3'egHaHHa abo amiak).

6.1.4 Y npoueci 36epiraHHs abo ekcnnyaTyBaHHSA He KnagiTe BaxKi NpeaMeTn Ha npunap i He nigaasavite
MNOro HISKOMY MeXaHi4YHOro BNnuBY, Tak ik NPUCTPIn Moxe aedopmyBaTUCS | NOLLKOAUTUCS.

6.2 YMOBM TpaHCNOpPTYBaHHA MepeTBOplOBayva

6.2.1 TpaHcnopTyBaHHs nepeTBOpiOBaYa B YynakoBUi MiANPUMEMCTBA-BMIOTOBMIOBaYa 34IMCHIOETLCS YcimMa
BMAAMU TPaHCMOPTY B KPUTMX TPaHCMOPTHWUX 3acobax. TpaHCNOpTyBaHHA MiTakaMu Mae BUKOHYBATWCA TifbkU B
onantoBanbHUX repMeTUYHNX Bifcikax.

6.2.2 [lepeTBoptoBay MOBWHEH TpaHCMNOPTYBaTUCA B KMiMaTUYHMX yMoOBax, ki BignoBigawTb ymMoBaM
36epiraHHa C3 srigHo 3 ACTY IEC 60654-1:2001, ane npu TUcKy He Hux4ye 35,6 klla i Temnepatypi He HXKYe MiHyC
40°C abo B ymoBax 3 nNpu MOPCbKNX NepeBe3eHHSX.

6.2.3 lig yac BaHTa)xxHO-pO3BaHTaXyBanbHUX Po6IT i TPAHCNOPTYBaHHI 3anakoBaHW npunag He NOBWHEH
3a3HaBaTu pi3kMx ygapiB i BnmBy atmocdepHux onagis. Cnocid poamillileHHs Ha TpaHCMOPTHOMY 3acobi MOBMHEH
BMKIOMATU NEPEMILLEHHSA NepeTBOpoBaYa.

6.2.4 MNMepep po3nakyBaHHAM MicMsi TPAHCMOPTYBaHHA NPW MiHYCOBIA TeMnepaTypi NnepeTBoptoBay HEOOXigHO
BUTPMMaTV NPOTArom 3 roamH B ymoBax 36epiranHHs 1 3rigHo 3 FTOCT 15150.

7 MapaHTii BUpOoOHUKa

7.1 BupobGHuK rapaHTye BiAnoBigHICTb nepeTBoptoBava ctaHgapTy opradisauii COY MPMK-400:2014 npwu
OOTPUMMaHHI CNoXmMBayeM YMOB TPAHCMOPTYBAHHs, 30epiraHHs, MOHTaXy Ta eKCnryaTyBaHHS, 3a3Ha4yeHux B
HacTaHoBiI LWoao ekcnnyaTyBaHHA NMPMK.426442.061 PE.

7.2 TapaHTiiHuiA TepMiH ekcnnyaTyBaHHs - 5 pokiB 3 OHS BiABaHTaXXeHHHA nepeTBoptoBaya. [apaHTinHWMn
TepMiH ekcnnyaTyBaHHSA NepeTBOPOBaYIB, SIKi NOCTaBNAIOTLCA Ha eKcnopT - 18 MicAuiB 3 OHSA NPOXOMKEHHS X Yepes
Oep>XaBHUN KOPAOH YKpaiHu.

7.3 3a [OOMOBREHICTIO 3i ChnoXuBayem nignpueMCTBO-BUPOOHMK 3M4IACHIOE MicnsirapaHTiiHe TeXHidHe
06CnyroByBaHHs!, TEXHIYHY NIOTPUMKY | TEXHIYHI KOHCYNbTAaLii N0 BCiX BUAax CBOEI NpoAyKLUii.

Mpu HepoTpMMaHHi YMOB eKCnnyaTyBaHHs, 30epiraHHs, TPaHCNOPTyBaHHSA,
HanarofXeHHS i MOHTaXxy, 3a3Ha4YeHUX B LlbOMY NOCiOHUMKY, CMIOXXMBay4 BTpavae NpaBo
rapaHTii Ha nepeTBOpPrOBau.

FapaHTias He NOWMWPHETLCA Ha nNepeTBOpIOBaYi, WO MalTb MeXaHi4Hi
NOLLUKOMKEHHSA, O3HaKU NpoBeAeHHs1 HeKBanicikoBaHOro peMoHTy i MoaepHi3auii.
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abapuTHi poamipu

7 MICROL

99

dopatok A - NabapuTHi i npueagHyBanbHi po3mipu

X

5

NS

PANNENRY

N

5

PucyHok A.1 - FabapumHi po3mipu nepemesoprosadya NPM-12
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7 MICROL

30BHiLLHI 3’egHaHHA

Hopatok b - Migknio4yeHHA nepeTBoproBava. Cxemu

A\

J
0
¥
U
p3
\

30BHILWHIX 3'€¢AHaHb

+ - XXuBneHHs
=24V
+ Ri _ AHanoroBuin
BUXig
X1
" X2
' X3

YHicpikoBaHi curHanu
mA,V

Tepmonapu

YHichikoBaHuM curHan
0-10V

Tepmoonopwu

PucyHok 5.1 - Cxema 308HiwHix 3'eOHaHb nepemesopiogadya NPM-12

HeBukopucTaHi knemu 3'eaHyBanbHUX po3'eMiB NepeTBOpIOBaYa He NigKno4vaTu.

Po3’em PC-2 3HiMaeTbcs LINSAXOM MPOCOBYBaHHA MIIOCKOI BUMKPYTKM B OTBIip MiX

po3’emoM i Kopnycom npunaay.

YHicdikoBaHuI curHan noctinHoi Hanpyru 0-10 B nigknioyaeTbca no knem 8(+)-6(-).
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KomyHikauinHi dpyHKUiT

7/ MICROL

donatok B - KoMmyHikauinHi pyHKLiT

Odopatok B.1 3aranbHi BigoMocTi

MikponpouecopHun
iHTepdency USB, npusHa4yeHoro Ans Koro KOHMIirypyBaHHs.

nepeTBoptoBaY

NPM-12 3abesneuyye BMKOHAHHS

KOMYHIKaUinHUX  DYHKLIN

no

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

3BepTaHHa go npunagy yepes USB iHTepdelic BinbyBa€eTbCs BUKIIOYHO MO 1-My agpecy Ta
Ha weuakocTi 115200 k6iT/c.

Mpwn 06MiHi gaHMMK No kaHany 3B'A3ky USB Ha nepeaHivi naHeni nepeTteoptoBaya 6nvmae iHgnkatop CFG.

MporpamHo gocTtynHi perictpu nepeTtsoptoBada NPM-12 HaBeaeHi B Tabnuui B.1.

HopaTtok B.2 Tabnuusa AOCTYNHUX pericTpiB nepeTBoploBaya

Tabnuysi B.1 — JocmynHi pecicmpu nepemeoptogada NPM-12

®DyHKUiOHa-
NbHUN KoA
onepauii

Perictpy

®dopmar
AaHuX

HanmeHyBaHHs napameTpy

Liana3oH 3mMiHu
(mecATKOBiI 3HaYeHHA)

CucTeMHi perictpu

03

6400

INT

PericTp igeHTudikauii Bupoby

1300

03

6401

INT

Bepcis 13

XX

Perictpu piBHA ynpaBniHHa (Operation)

03

Oh

INT

KomaHaw KkepyBaHHsi npunagom

1281 - 36epexeHHs B
EEPROM

1291 - 36epexeHHs
napamMeTpiB kaniopyBaHHs

CTaTyCHi pericTpy BXiAHUX/BUXigHUX CUTHaniB

03

256

INT

3HayYeHHs aHanorosoro BXigHoro 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

3HaYeHHs aHanoroBoro BuxigHoro curHany AO

Big 0 go 999

Al (AHanoroBuw BXxig)

03/06

2560

INT

Tun aHanorosoro BxigHoro curHany Al

1-0+10B

2-0+100 mB

3--10+10B

4 --100+100 mB

5-0+5 mMA

6 — 0+20 MA

7 —4+20 mA

8- -5+5 MA

9 —-20 MA+20 VA

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

12 — tepmonapa THH (N)
13 — tepmonapa TXK (J)
14 — Tepmonapa TMM10(S)
15 — Tepmonapa TIM(R)
16 — Tepmonapa TIMP(B)
17 — Tepmonapa TMKH(T)
18 — tepmonapa TXKH(E)
19 — repmonapa TBP-1(A-1)
20 — Tepmonapa TBP-2 (A-2)
21 — Tepmonapa TBP-3 (A-3)
22 -TCM 100M

23 -TCM 50M

24 -TCn 100N

25-TCn 50M

26 — Pt100

27 — Pt500

28 — Pt1000

29 - TCH 100H

30 — onip 0+2500 Om

31 — onip 0+300 Om

03 /06

2561

INT

Twvn Wkanm aHanoroBoro BXigHOro curHany Al

0 — niHinHa
1 — kBagpaTnyHa
2 — niHeapu3oBaHa
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/D MICROL

KomyHikaLinHi dpyHKUiT

[TpodosxeHHs1 mabnuui B.1 — JocmynHi pecicmpu nepemeoptogada NPM-12

03/06 2562 INT MonoxeHHs AeLMMarbHOTO Po3linioBaya BXiAHOro curHany Al [0 — «XXXX», 1 — «XXX.X»,
ans cgopmary int 2 — EXXXXP, 3 — «X.XXX»
03/06 2563 INT MocTiiHa Yacy BXigHOro undpoBoro dinsTpa Big 000,0 go 060,0*
03/06 2565 INT MeTop TemnepaTypHOi KOpPeKLii BXiGHOro curHany Big 0 - pyuHa
Tepmonap 1 - aBTOMatU4Ha
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 | 3MilleHHs aHanorosoro BXigHoro curHany Al Big miHyc 9999 go 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 kepyBaHHs aHanorosum suxogom AO 2 : ﬁ|o BlakmioueHin
0 - 0+20 MA
03/06 2820 INT Twn ananorosoro suxogy AO 1 — 4+20 MA
1 H 0,
03/06 | (2822,2823)| FLOAT I'Ioul_aTKose 3Ha4eHHs BxigHoro curHany Al, pisHe 0% Bia Miryc 9999 a0 9999
BUXigHoro curHany AO
i i i 0,
03/06 | (2824,2825)| FLOAT K|H|__leBe 3Ha4eHHs BxigHoro curHany Al, pisHe 100% Bin miHyc 9999 0 9999
BUXigHOro curHany AO

Dopatok B.3 MODBUS npoTtokon

B.3.1 ®opmat KoxxHOro 6anTa, AKMA NPUMMaETLCA | NnepeAacTbCA NpunagaMmmn, HaCTYNMHUN:

1 start bit, 8 data bits, 1 Stop Bit (No Parity Bit)
LSB (Least Significant bit) monoaLwmia 6iT nepegaeTbcst NepLUnM.

Kagp Modbus noBigoMneHHsa HacTynHoro:

DEVICE ADDRESS
8 BITS

FUNCTION CODE
8 BITS

DATA
kx 8 BITS

CRC CHECK
16 BITS

Je k<16 - kinbkicTb 3anuTyBaHux pericTpiB. AKWO B Kaapi 3anuTy 3amosneHo 6Ginbwe 16 pericTpis,
nepetsoptoBady NPM-12 y Bignosiai obmexye ix KinbkicTe 40 nepwmx 16-tn pericTpis.

B.3.2 Device Address. Agpeca npuctpoto

Apgpeca npunagy (slave-npuctpot) B mepexi (1-255), 3a skum 3BepTaetbes SCADA cuctema (master-
npucTpin) 3i ceoim 3anuToMm. Konu BigoaneHui npunag nocunae CBOK BignoBiab, BiH pO3MiLLye L0 e (BnacHy)
agpecy B LboMy noni, wob master-npucTpin 3HaBs, Skui slave-npucTpin BignoBsigae Ha 3anurT.

B.3.3 Function Code. ®yHKUuioHanbHUIA KoA onepawuii

NPM-12 nigTpumye HacTynHi pyHKuii:

Function Code DyHKLin
03 YutaHHs perictpa (i)
06 3anuc B oguH perictp

B.3.4 Data Field. NMone nepegaHnx pgaHux
Mone paHmx nosigomneHHs, wo nocunaetbcds SCADA cuctemoro BigganeHoMy npwunagy, MiCTUTb
aoaaTtkoBy iHbopmaluito, aka HeobxigHa slave-npucTpoto ana getanisadii oyHkuUii. BoHa MiCcTUTb:

e royaTkoBa afpeca pericTpa i Kinekictb pericTpiB anga dyHkuii 03 (YiTaHHA)

e afpeca pericTpa i 3Ha4yeHHs Lboro perictpa ansa dyHkuii 06 (3anuc).

[Mone gaHuX NOBIAOMMEHHS, WO NOCMNAaETbCs Y BIANOBIAb BigAaneHum npunagaomM, MicTuTb:
® KinbkicTb 6anT Bignoeiai Ha dyHkuito 03 i BMiCT 3annTyBaHUX pericTpis
® afipeca pericTpa i 3HayeHHs Lboro perictpa ans dyHkuii 06.

B.3.5 CRC Check. None 3Ha4yeHHsA KOHTPOJIbHOI CyMK

3HayeHHA LbOro nomns - pesynbTaT KOHTPOMIO 3a AOMOMOrow uuMkniyHoro HagmipHoro kogy (Cyclical
Redundancy Check -CRC).

Micna dpopmyBaHHA nosigomneHHs (address, function code, data) nepegaBanbHUI NPUCTPIA PO3paxoBye
CRC kog i nomiwae noro B KiHelb noBigomneHHs. lMpunmansHun npucTpii pospaxosye CRC koa npuiHATOro
NoBigOMNEHHs i nopiBHIoe noro 3 nepegannm CRC kogom. Akwo CRC kog He cniBnagae, Le o3Havae Wo Mae Mmicue
KOMyYHiKauiiHa nomunka. MpucTpii He BUKOHYE Ain | He Aae BignosiAb B pasi BuasneHHs CRC nomunku.

MNocnigosHictb CRC po3paxyHKiB:

1. 3aBaHTaxeHHa CRC perictpa (16 6iT) oaunnusamun (FFFFh).
2. Bukntovatode ABO 3 nepwummu 8 6iT 6anta nosigomneHHs i BMictom CRC pericTpa.
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KomyHikauinHi dpyHKUiT

7/ MICROL

3. 3cyB pesynbTaTty Ha oauH GiT BNpaeo.

©O©oo~NOo O~

. Axwio 3pywyeTbes 6iT = 1, Buknoyatode ABO BmicTy perictpa 3 AOO1h 3HaYeHHAM.
. Akwo 3pywyeTbes 6iT HyNb, NOBTOPUTM KPOK 3.
. MNosToptoBaTh kKpoku 3, 4 i 5 nokm 8 3cysiB HE MaTUMYTb MicLe.
. Bukniovatoue ABO 3 HacTynHumu 8 6iT 6ariTa nosigomneHHs i BMictom CRC pericTpa.
. MNosTOptoBaTK Kpoku Big 3 4o 7 Noku BCi 6anTy nosigomMneHHs He ByayTb 06pobneHi.

. KiHueBe BMicT perictpa i 6yae 3HaYeHHsIM KOHTPOJSBHOI CyMMU.

Konun CRC poamillyeTbcs B KiHUi noBigomMneHHsi, monoawmii 6ant CRC nepegaetbca nepLunm.

Dopatok B.4 dopmaTt komaHA

YuTtaHHA Kinbkox pericTpiB. Read Multiple Register (03)

HactynHuin copmat BUKOpUCTOBYETbCA Anis nepegadi 3anuTiB Big [K 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

BignoBigb npuctporw. RETURNED FROM DEVICE:
DATA

ADDED\IQEES Fggg;ggl\l NUMBER OF FIRST N CRC
BYTES REGISTER REGISTER

1 BYTE 1 BYTE 1 BYTE HB LB HB LB LB HB

Je «NUMBER OF REGISTERS» i n<16 - kinbKkiCTb 3anuTyBaHuX pericTpiB. AKWO B Kaapi 3anuty
3amoBneHo bGinbwe 16 perictpiB, nepetBoptoBad NPM-12 y Bignosigi obmexye ix KinbkicTb A0 nepwux 16-1u

pericTpis.

Mpuknap 1:

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

DEVICE FUNCTION DATA CRC
ADDRESS CODE STARTING REGISTERS NUMBER OF REGISTERS
01l 03 00 01 00 01 D5 CA
BignoBiab npuctporw. RETURNED FROM DEVICE:
DEVICE FUNCTION
ADDRESS CODE NUMBER OF BYTES VALUE OF REGISTERS CRC
01l 03 02 03 E8 B8 FA
03E8 Hex = 1000 Dec
2. 3anuc B perictp (06)
HacTtynHa komaHga 3anucye nesHe 3HayeHHs B perictp. Write to Single Register (06)
3anuT i BignoBigb npucTtporo. 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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