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1. BBEAEHUE

PykoBoacTBO MO aKkcnnyaTaummn coaepXuT TEXHUYECKNe AaHHbIe, onucaHne
npuvHUMNa LOEVCTBUS U YCTPOWCTBA, a Takke CBedeHus, Heobxoaumble Onsi
npaBWIbHOM 3KCMnyaTauumM npeobpasoBaTenert LaBMeHVs WU3MEPUTESbHbBIX
CAlN®OUP-22EM (panee - npeobpasoatenn).

PykoBoACTBO MO 3aKCnyaTaumMm pacnpocTpaHsieTca Ha npeobpasoBatenu
CAMNOUP-22EM, wmarotaBnvBaemMble 411 HyXA MPOMBILLIIEHHOCTH, a Takke Ha
npeobpasoBaTenu, NoCTaBsieMble Ha SKCIMOPT.

2. OMNCAHUE U PABOTA
2.1. HasHauyeHue usgenun

2.1.1. Npeobpa3zoBatenu npegHasHaveHbl 4N HenpepbiBHOrO npeoo-
pa3oBaHWs 3Ha4YeHWU U3BLITOYHOrO AABMEHUS, pa3pexxeHns, N30bITOYHOro
OaBreHusi-paspexeHunsi, abconioTHOrO AaBMEHWs, Pa3HOCTM OaBIEHUA U
rMOpoCTaTUYEeCKOro AaBneHus (YPOBHS) XUOKMX M ra3oobpasHbix, B TOM
yucne arpeccuBHbIX, Cpea B YHUMPUUMPOBAHHLIN BbIXOAHOW TOKOBbLIA CUr-
Han n (Mnn) undppoBon curHan Ha 6ase HART-npoTokona.

MpeobpasoBaTenu UCMONb3YHTCS B CUCTEMAX aBTOMAaTUYECKOrO KOH-
TPONS, perynupoBaHns 1 ynpaBreHnst TEXHONOorMYeckMmMmn npoLeccamu.

lMpeobpasoBatenu pasHOCTM [aBMEHWA MOryT MWCMNOMb30BaThCA B
YCTpONCTBaXx, NpegHasHavyeHHbIX Ang npeobpasoBaHnsA 3HAYEHUS YPOBHS
XNOKOCTK, pacxoa XUAKOCTU, Napa unu rasa B YHUULMPOBAHHbIA TOKO-
BbI BIXOAHOW curHan, umMdpoBow curHan Ha 6ase HART-npoTtokona.

[MpeobpasoBaTenn npegHasHadeHbl Anst paboTbl CO BTOPUYHOM peru-
CTpUpYylOLLEN N NOKa3biBalLLEen annapaTypour, perynsropamv U Apyrumu
YCTPOWCTBaM/ aBTOMATUKU U CUCTEMaMMK YNpaBreHusi, BOCMIPUHUMAIOLLN-
MU YHUULMPOBAHHbIE CUrHamMbl MOCTOSAHHOrO Toka 0-5, 4-20 MA unu und-
poBoW curHan Ha 6ase HART-npoTtokona.
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2.1.2. MNpeobpasoBatenn UMEKT UCMNOSHEHWS, NPUBEAEHHbIE B Tabnu-
ue 2.1.
Tabnuua 2.1— Bna ncnonHeHus

Bua ncnonHeHus Kog vcnonHeHns npwv 3akase
ObuwenpomblLLneHHoe™* -
ATOMHOE NOBbILUEHHOW HAaAEXHOCTU A

MpumedyaHune— *ba3oBoe UCNONHEHME.

2.1.3. Npeobpa3zoBaTenu UMET crneayowmne 3aBUCUMOCTN aHanoroso-
ro BbIXOAHOrO CUrHana oT BXOOHOW U3MepsieMO BENUYMHbBI (JaBneHus):

—  NWHEWNHO - BO3pacTaloLLyto;

—  IMHEWNHO - ybbIBaoLLYHO;

—  C (byHKLMEN U3BnevYeHns KBagpaTHOro KOpHS (Ang Ncnonb3oBaHnst
B CUCTEMax pacxogoMeTpun).

2.1.4. TNpeobpa3zoBatenu B cootBeTcTBUM ¢ TOCT 22520-85 siBnstoTcs:

—  no uucny npeobpasyemMbix BXOAHbLIX U BbIXOAHbLIX CUrHanoB - Of-
HOKaHanbHbIMU;

— O 3aBUCUMOCTW BbIXOAHOMO CMrHama oT BXOOHOro - npubopamu ¢
NVHENHON 3aBNCUMOCTBLIO UNN € PyHKUMEN N3BNeYeHNs KBaapaTHOro Kop-
HS NS NokasaHuin uHamMkaTopa v Ans TOKOBOro BbiIXo4a B COOTBETCTBUU C
Tabnuuen A.2 MNpunoxeHus A;

— MO BO3MOXHOCTW MEepecTporkM AMana3oHa W3MepeHWsi — MHOro-
npegenbHbIMK, NepeHacTpanBaeMbIMU.

2.1.5. MNpeobpasoatenn  CAMNOUP-22EMA B  COOTBETCTBUM  C
FOCT 25804.1-83 oTHOCATCS:

— MO XapakTepy NpuUMeHeHust k kateropum b (annapaTtypa HenpepbIBHO-
ro NpUMeHeHus);

— MO 4YuChny YpOBHEW kayecTBa (DYHKLMOHUPOBaHMA K BUay | - anna-
patypa, MMewlas OBa YPOBHS KayecTBa (QYyHKLMOHWPOBAHUA - HOMM-
HarnbHbIA YPOBEHb M OTKa3.

2.1.6. MNpeobpasosatenu CAMNPUP-22EMA coOTBETCTBYIOT:

— rpynnam ycnosuwn akcnnyaTtauum 1.3, 1.4, 2.1-2.3 B COOTBETCTBMU C
Tabnuuen 6.1 CTO 1.1.1.07.001.0675-2008;

— K rpynne 6e3oTkasHocT «2» (Mo cTteneHu 6e30TKasHOCTU) B COOT-
BeTctBuM ¢ CTO 1.1.1.07.001.0675-2008;

— K peMOHTUpyeMbIM, BOCCTaHaBNnBaeMbIM npmbopam (Mo BO3MOXHO-
CTM peMoHTa U BOCCTaHoBneHus)) B cooTtBetctBUM Cc CTO
1.1.1.07.001.0675-2008;

— kBanudukaumoHHon kateropum R3, R4 (B 3aBucumocT OT MUCMos-
HeHus) B cooTBeTCTBUM € pasgenom 6.4 CTO 1.1.1.07.001.0675-2008;
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— kaTteropun cericmoctonkoctn 1 B coorsetrcteum ¢ HIM-031-01 n k
rpynne b ncnonnexusa 3 no PO 25 818-87;

— karteropusm kadectBa K2 (ans knacca 6esonacHoctn 2) u K3 (ons
knacca 6e3onacHocTtu 3, 4) B cootBeTcTBUM ¢ HIM-026-04;

— rpynne b no cnocoby moHTaxa B cooTBeTcTBMM ¢ [OCT 29075-91;

— rpynne ucnonHexus IV u lll (B 3aBUCUMOCTY OT UCMOSHEHWS), KpUTE-
puto kadectBa dyHkuUmMoHupoBaHua A B cootsetcTBum ¢ TOCT P 50746-
2000;

— knaccam 6e3onacHoctu 2, 3 n 4 B cootBetcTBum ¢ HIM-001-97 (OlMB-
88/97) (anemeHTbl HOpMarbHOM 3KCMIyaTauuu, 3NEMEHTbI, BaXXHble Ans
0©e30nacHOCTU, 3NEMEHTLI YNpaBnAlLWMX cucTeM 6e30NacHOCTH).

Mpumep knaccudmkaumoHHoro obosHavenns 2, 2H, 2HY, 3, 3H, 3HY nnn
4.

2.1.6.1. MNMpeobpasosatenn CAMN®PUP-22EMA B cootBetcTBun ¢ FOCT
25804.3 ABNAOTCA CTOMKUMW, MPOYHLIMU N YCTONYMBLIMU K BO3OENCTBUIO
3eMMeTPSACEHUS C XapakTepucTukamm:

— MakcumanbHoe pacyeTHoe 3emnetpsiceHne (MP3) - 8 6annoB no
wkane MSK-64 npu ypoBHe yCTaHOBKWM Hag HyneBon oTmeTkon oT 40 go
50 m,

— npoekTHoe 3emnetpsiceHune (M3) - 9 6annos no wkane MSK-64 npu
YPOBHE YCTaHOBKM Haf HyneBon oTMeTKon 4o 70 Mm.

2.1.7. VicnonHeHne npeobpasoBaTenen B 3aBUCMMOCTU OT KOAa MCMor-
HEHMS 3NEKTPOHHOro 6roka nNpuBeaeHsbl B Tabnuue 2.2.

Tabnuua 2.2 — Kog ncnonHeHus anekTpoHHoro 6moka

N

Kog anekTpoHHOro 61oka npu 3akase MIT | M M2 | MM3*

VIHOMKaTOpHOE YCTPOWCTBO C NOACBETKOM + + +

KpbiLKa ¢ OKHOM -

Hanunyune BCTpOEHHbIX KHOMOK KOHGUIYpPUpO-
BaHUA

+| +
+| +

KHonka «0» Ha HapyXHoM 6ioke ynpasneHus

Bce KHOMKM Ha Hapy»HOM Brioke ynpaBnieHust

BbixogHow curian 0-5 mA

BbixogHow curnan 4-20 mA

VicnonHeHne obLWwenpoMbILLIIEHHOE

[+ +| [+ + [+ +[T
||+ [+ + |+

|+ |+ |
|+ |+ |

McnonHeHne aToMHoOe NoBbILLEHHOW HaAEX-
HocTu CAMOUP-22EMA

+
+
+
+

B1HTOBbIE KNEMMHbIE KOJSTIOAKM

+
+
+
+

BoamoxxHocTb paboTtbl ¢ HART-npoTokonom

+

BoamoxxHOCTb paboThl C ceTEBON Bepcuen - - +
HART-npoTokona

YCTONYMBOCTb K anekTpoMarHntHeim nomexam | IV-A | IV-A | 1II-A | 1lI-A

[MTpnMedyaHNe—"* ba3oBoe UCMNONTHEHME.
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2.1.8. lNpeobGpasoatenu ¢ HART-npoTokONoOM MOryT nepenaBatb WH-
hopmauuo 06 namepsemon BenuynHe B LMAOPOBOM BUAE NO ABYXNPOBOOHOW
MNIMHWK CBA3M BMECTE C CUrHarom nocTtosHHoro Toka 4-20 mA. Lindpposon cur-
Han HaknaablBaeTCs Ha aHanoroBbIv BbIXOAHOW CUrHan npeobpasosartenen,
He oKasblBasi Ha Hero BnMsHMA. CurHan MoXeT npuHUMaTbes U obpabaTtbl-
BaTbCA NOObIM yCcTponcTBOM, nogaepxusatowmm HART-npoTtokon, npu uc-
nonb3oBaHnn HART-mogema. HART-npoTokon [onyckaeT Hanuune ABYX
yNpaBnsloLWmX YCTPOWUCTB: CUCTEMBI YNpaBneHus, HanpuMep, Ha Gase nepco-
HarnbHoro komnbtoTepa (MK) 1 py4HOro kKoMmyHukaTopa. 3T ABa YCTPOWCTBa
MUMEIT pasHble agpeca M OCYLLIEeCTBNAT OOMEH B pexume pasgerneHus
BpeMeHn kaHana cBssn, Tak Yto CAMNPUP-22EM MOXeET NpuHUMAaTbL U Bbl-
NOSTHATbL KOMaHAbl KaXaoro u3 Hux. LindppoBon curHan ucnonbsyeTca ans
CBsI3V npeobpasoBaTtenent ¢ nopTaTuBHbIM pydHbiM HART-KOMMYHMKaTOPOM
unum c MK 4yepes cTaHgapTHBINM NocreaoBaTeNbHbIA NOPT U AONOMHUTENBHbIV
HART-mogem, npu 3ToM MOXET BbINOSHATLCS HAaCTpoVika npeobpasoBaTenen:
KOHTPOSIb OCHOBHbIX MapamMeTpoB, MepecTporka AuanasoHOB W3MEpPEHUN,
MoACTPOViKa «HYNsA» U psig APYrMX onepaumii.

2.1.9. Mo ycTOMYMBOCTM K KINMMaTUYECKUM BO3AENCTBMAM npeobpasosa-
Tenu umeloT cniegytowime ucnonHenms no NOCT 15150-69: YXN 3.1, Y2, T3,
TC1, TB1, TM1.

2.1.9.1. MNpeobpasoBaTeny Mo 3aLUULLEHHOCTM OT BO3OEWCTBUSA OKpY-
XatoLLen cpegbl B COOTBETCTBUM C:

- TOCT 15150-69 BbINOMHEHbI B KOPPO3MOHHO-CTOMKOM WUCMOSTHEHUN
(ycTonumeocTb K Bo3gencTeuto nnecHeBbix rpudos) T II;

- TOCT 14254-96 vmeloT cTeneHb 3aWuTbl OT MonagaHus BHYTPb
kopnyca CAMN®NP-22EM nbinu n Bogsl — IP65.

2.1.10. Mo yCTONYMBOCTU K MEXAHUYECKMM BO3LENCTBUAM MPU IKCMNy-
aTauuu npeobpasoBaTenu OTHOCATCS:

- K rpynne ucnonHexnus M6 cornacHo NOCT 17516.1-90 B paclumpeH-
Hown obnacTtn amanasoHa YactoT oT 0 go 150 Ny M MakcMmanebHon amnnu-
Tyaown yckopeHus 20 M/CZ;

- krpynne V2 cornacHo FOCT P 52931-2008.

2.1.11. MNpwn 3aka3e npeobpasoBaTenen JOMKHO ObITb yYKkazaHO YCIOBHOE
0603Ha4yeHne npeobpasoBaTenen.

2.1.11.1. Tpumepbl 3anucu yCrnoBHOro obo3Ha4vyeHusi npeobpasoBaTenen
npuv 3akase 1 B JOKYMEHTaLuM Apyron NpodyKLmn, B KOTOPON OH MOXET ObITb
NPUMEHEH, NPEACTaBNEHbI B NPUIIOXeHun A,

2.1.12. o ycTONYMBOCTU K ANEKTPOMarHUTHLIM Nomexam npeobpasosaTte-
N COOTBETCTBYHOT rpymnne UCMOMHEHUSA N KPUTEPUIO KayecTBa (PyHKLIMOHMPO-
BaHus no NOCT P 50746-2000 B cooTBeTCTBMU C Tabnuuen 2.3.
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Tabnumua 2.3 — YCTOMYMBOCTD K 3NTEKTPOMArHUTHbIM NMoMexam

pynna McnonHeHus u KpUTEPUM
Ka4yecTBa (hyHKLIMOHMPOBaHUS B

CTeneHb XeCcTKoCTn XapakrepueTika Mpynna COOTBETCTBUM C
9NEeKTPOMarH1THON 3HayeHue | ucnonHe- FOCT P 50746-2000
BWJOB MOMeX
o6ctanoBkm no MOCT] HUA AN Koda anek- | Ana koga anek-
TPOHHOro 6roka | TpoHHoro 6roka
MM, M1 MN2, MM3
MwukpoceKkyHAHbIE  UMMYIbC-
Hble noMexu GonbLUIOo 3Hep-
mm (MAN):
— BXOOHble W BbIXOOHblE
nopTbl 3neKTponuTaHus
1 NOCTOSIHHOTO TOKa, Mofaya
FOCT P 51317.4.5-99 | nMomMexu rno cxeme: 0,5 kB 11l
2 .
rOCT P 51317.4.5-99 ©  «MpoBoA-nposoa; 1xB v IVA* 1A
2
rOCTP 513317.4.5—99 - «MNPOBOA-3EMMA» 1B i
rOCT P 51317.4.5-99 2B v
2 —  CUrHanbHble nopTsl, 1 kB m
FOCT P 51317.4.5-99 | popre yrnpasneHusi, mnopTbl
3 - « -
FOCT P 51317.4.5-99 §§3ﬁ2,f’)"'3°”a («nposoa 2B v
HaHocekyHOHblE  MMMYyIbC-
3 Hble nomexu (HAM):
[OCT P 51317.4.4-07 | - BXOAHbIE 1 BbIXOAHbIE
nopTbl 3NeKTponuTaHus
MNOCTOSIHHOTO TOKa; 2 kB \% IVA IVA
- BXOOHble U BbIXOAHble
4 curHanbHble MopTbl, MOPThI
FOCT P 51317.4.4-07 | ynpaBneHus, nopTbl BBOAA-
BbIBOAA
OnekTpocTaTnyeckue pas-
4 paabl:
FOCT P 51317.4.2-99 - KOHTaKTHbIN paspsg; 8 kB v IVA IVA
- BO3YLUHbIN pa3pag 15 kB
PaguoyactoTHoe anekTpo-
3 marHutHoe none (PYIM) B 10 B/m v VA VA
nornoce 4acTot
FOCT P 51317.4.3-06 | 80-1000 ML
- 800-960, 1400-2000 My 30 B/m
[vHamnyeckne  U3MeEHeHus
HanpspkeHus  (OWH)  ceTtn
3 BMEKTPONUTaHNSI MOCTOSIHHO-
FOCT P 50746 oot 200 mc v IVA IVA
- NpepbIBaHVE HaNpsKeHWs!
100 %
3 KoHAyKTVBHbIE MOMeXMn 1l
rOCT P 51317.4.6-99 | B nooce uactor 0,15-80 Mry | 10 B v IVA A
MarHuTHoe none NPoMmbILL-
neHHown yactoTbl (MIMY):
5 - ANUTENbHOE MarHuTHoe
FOCT P 50648-94 none; v IVA IVA
- KPaTKOBPEMEHHOE MarHuT- 40 A/m
Hoe none 600 A/m
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Mpogomkenne Tabnuubl 2.3 — YCTOMYMBOCTb K 3NIEKTPOMArHUTHLIM NOMEXam

CTeneHb XeCcTKoCTH
3NeKTPOMarHUTHoM
o6craHoBku no MOCT

XapakTepucTumka
BMJOB MOMEX

3HayeHve

pynna
ncnorsHe-
Hust

[pynna NcnonHeHUs u KpUTEPUM
Ka4yecTBa (YHKLIMOHMPOBAHUS B
COOTBETCTBUM C
F'OCT P 50746-2000

Ansi koAa anek-
TPOHHOro 6noka
M, MN1

Onsi kopa anek-
TPOHHOro 6noka
MnM2, MM3

5
FOCT P 50649-94

MMnynbcHoe MarHuTHoe
none (MMI)

600 A/m

IVA

IVA

KonebatenbHble 3aTyxato-
e nomexw:
- OAMHOYHble KonebaTenb-
Hble 3aTyxatoLme Nnomexm:

4 — BXOAHble MOPTbl 3nek-
FOCT P 51317.4.12 TPONUTaHUS NEPEMEHHOIo

M MOCTOSIHHOrO TOKa, Mo-

[adva nomexu no cxeme:

- «MpOBOA-3eMIIAY;

- «MpoBOA-NPOBOA»

- noeTopsiowme  koneba-
TenbHble 3aTyxawowme no-
Mexu:

— BXOAHble MOpPTbl 3rek-
TPOMUTaHUA  MEepPEMEHHOro
ToKa, nogaya mnomexu no
cxeme:

- «NpoBOA-3eMNs»;

- «MpPOBOA-NPOBOAY

4 kB
2 kB

IVA IVA

3
FOCT P 51317.4.12

2,5«B
1kB

5 3atyxatoLee konebarensHoe

OCT P 50652-94 | marHutHoe none (3KMMM) 100 Am

IVA IVA

Omuccns  MHAycTpuasnbHbIX
nomex Ha pacctostHum 10 m:
-B nonoce yactor 30-
230 MI'uy B OKpyxatoLlee
NPOCTPaHCTBO;

-B nonoce u4actor 230-
1000 Ml'y, B OKpyxatowee
NPOCTPaHCTBO

40 nb

FOCT 51318.22-99 CootBetctByeT Ans TC*** knacca A****

47 nb

MpumevaHus

1 * Mpwn Bo3gevicteun MU ponyckaeTcs BO3HUKHOBEHWE MMMyNbCa TOKa BbIXOAHOMO CUrHana Ha Bpems
BO3AENCTBUSI NMOMEXM U3-3a cpabaTbiBaHWsl 3NEMEHTOB NEePBUYHOI 3aLLmMTbl Npubopa oT nomex. BosgelicTere
NoOMeXu! He NMPUBOAUT K HapyLUEHUI0 HOPManbHOTrO (OYHKLMOHUPOBAHMUSI.

2 ** TpeboBaHusi k AVH no ceTn nutanus noctosiHHoro FOCT P 50746 He pernameHTupytoTcst. OgHokpaT-
Hoe npepbiBaHNe NMUTaHWUS NOCTOSIHHOTO Toka A0 200 MC UK cepust Takux NPepPbIBaHWI C MHTEPBANoOM Mexay
HUMU He MeHee 10 ¢ He MPUBOAMT K Nepesarpyske npubopa 1 He Bbi3biBaeT HapYLUEHUS1 (PYHKLMOHUPOBaHWSI.

3 *** TC — TexHuueckue cpeacTaa. **** Knacc A — kateropus obopyaosaHus no FOCT P 51318.22-99.

4 TpeobpasoBaTeny HopManbHO (PYHKLMOHMPYIOT U HE CO34al0T MOMEX B YCIOBUSX COBMECTHOM paboThbl ¢
annapaTtypoi CUCTEM W 3MEMEHTOB, Ans KOTOPbIX OHW NpeAHa3HauveHbl, a Takke C annapaTypoil Apyroro
Ha3HayeHus, KoTopas MOXeT ObiTb MCNONb30BaHa COBMECTHO C AaHHbIMKU MpeobpasoBaTensiMv B TUMNOBOW
NOMEeX0BOW CUTyaLMu.

5 MvHMManbHO JonycTUMOe paccTosiHUe Mexay npeobpasoBaTenem n MobunbHon pagnoTenedoHHON cu-
CTEMOW COOTBETCTBYET NpuBegeHHoMy B Tabnuue 1 FOCT P 51317.4.3-2006 ansa cTeneHu xecTkoctu 3 u 4.
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2.2. TexHUYecKue xapaKTepUCTUKMU

2.2.1. HaumeHoBaHune npeobpasoBaTens, Mogernb, MUHUMarbHbIN U Mak-
CMMarbHbI BEPXHUN Npeden usMepeHun, psag npeaeros U3MEPEHUA COOoT-
BETCTBYIOT Tabnuuam 2.4 - 2.6, npegenbHo gonyckaemoe paboyee n3bbiTou-
HOe JaBneHve Ans npeobpasoBaTteneri pasHoCTV AaBeHWn U rmgpocTatnye-

CKOro AaBfieHns COOTBETCTBYHOT Tabnuue 2.6.

MpumeyaHns

1 MNMpeobpasoBaTenu ABASATCA MHOronpeaenbHbIMA U HacTpanBaroT-
CA Ha BepXHU npeaen U3MepeHun unu guanasoH MsMepeHuin ot Pgyn 40
Pevax (Tabnuubl 2.4 — 2.6). NpeobpasoBatenn MOryT ObiTb HACTPOEHbI Ha
BEPXHWI Npefen U3MepeHUn Unv AMana3oH M3MEPEHUI MO CTaHOapTHOMY
pagy pasneHun FOCT 22520-85 vnn Ha BepxHWU Npeaen unu amvanasoH
N3MepeHnin, OTNNYaLWNACA OT CTaHAapTHOrO.

2 [pu BbINycke nNpeanpuaTUEM-U3roToBUTENEM npeobpasoBaTerb
HacTpanBaeTcsa (npeobpasoBarTenu ¢ KoAoM npegena gonyckaemMon OCHOB-
How norpetuHoctn 015) nnmn nporpammumpyeTcs (NpeobpasoBaTenu ¢ KOAOM
npegena [onyckaeMon OCHOBHoWM norpewHoctn 025, 050) Ha BepxHwUi
npegen n3mMepeHui, BbIoMpaeMbIi B COOTBETCTBUM C 3aKa3oM M3 psifa 3Ha-
YeHWI, ykasaHHbIX B Tabnuuax 2.4 — 2.6. Hactpolika npeobpa3oBaTens Ha
HecTaHOapTHbIA BEPXHUI Npeaen U3MepeHnin BbINoMHAeTCs No B3anMoco-
rnacoBaHHOMY 3aka3sy MM CaMOCTOSTENbHO NoTpebuTenem.

2.2.2. MNpepenbl AONYCKaemMoW OCHOBHOM MPUBELAEHHOW MOrpeLuHocTn ()
npeobpasoBaTtenei, BblpaXeHHbIE B MPOLEHTaxX OT HOPMMPYIOLLEro 3Haude-
HUSA, yKa3aHbl B Tabnvue 2.7.

3a HopMupyloLLEee 3HAYEHME MPUHUMAETCS:

- ons npeobpasosatenen CAMNOUP-22EM-IOVNB — cymma abConioTHbIX

3HAYEHWIN BEPXHMX NPEeAEenoB U3MepeHnNin n3bbITOYHOMO AaBNEHNS U paspe-

KEHWNS;

- ANng ocTanbHbIX Npeobpa3oBaTenen — BEPXHUIA Npeaen U3MepeHun

BXOAHOW N3MepPSIEMON BESNTUYNHBI.

2.2.21. Mpepenbl gonyckaemMon OCHOBHOW MPUBEAEHHOW MOrpeLuHoCTy
npeobpasoBarenen, onpegensemMbie No LUMPPOBOMY CUrHany B cTaHgapTte
HART-npoTtokona (jyart), HE NPEBLILLAIOT 3HAYEHUIN £y, YKa3aHHbIX B Tabnu-
ue 2.7.

[MpeobpasoBatenu, umerolme B 0603HayYeHUN koga MoAenn WHAEKC
«E», ocHalleHbl eMKOCTHbIMM ceHcopamu. [MpeobpasoBaTtenn ¢ Makcu-
ManbHbIM BEPXHUM npedenom mamepenun go 250 kla, nmerowme B 060-
3Ha4YeHUN Koda Mogenu MHOeKCc «My», ocHalleHbl WTyLepHbIMM Grokamm
CEHCOPOB, OTNNYAOLLMMUCS KOHCTPYKTUBHBLIM MCMOJNTHEHMEM OT aHarnorny-
HbIX MOZEernen ¢ TeM Xxe kogom 6e3 nHgekca «M» (cm. MNpunoxexue bB).
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Tabnuua 2.4 — BepxHue npegernbsl UsMepeHun

MuHUManbHbIA
BEPXHUI npegen

MakcumanbHbIn
BEPXHWI nNpeaen
N3MepeHnn nnu

Psin npenenos name-
peHuit unn guanaso-

HaunmeHosaHve 13MepeHun unu M
npeo6pasosatenei Mopene AvranasoH Avnanasox HOB 3MepeHNii oT
namepeHni, Payiy N3MEpeHmi, Pewin 80 Pamax Mo
' Pamax FOCT 22520-85, klMNa
klMa MMa klMa MMa
1 2 3 4 5 6 7
2030M 4,0 - 40 - 4,0; 6,0; 10; 16; 25; 40
10; 16; 25; 40; 60;
2040M 10 - 250 - 100: 160 250
MpeobpasosaTtenu B B 0,10; 0,16; 0,25; 0,40;
M3MepUTEnbHbIE 2050 0,10 2,5 0,60; 1,0; 1,6; 2,5 MMa
a6ComMoTHOrO AaBeHus 0,10; 0,16; 0,25; 0,40;
CAMOUP-22EM-IA 2091 - 0,10 - 25 | 0/60: 1.0; 1,6; 2.5 Mra
CAlMoUnP-22EMA-IA 0,60; 1,0; 1,6; 2,5; 4,0;
2060 - 0,60 - 16 6.0; 10: 16 MMa
0,60; 1,0; 1,6; 2,5; 4,0;
2061 - 0.60 - 6 | 6.0;10; 16 MMa
2110 0,16; 0,25; 0,4; 0,6;
2110E 0,16 ) 1.6 ) 1,0;1,6
2120 . . . . .
2120M 10 i 10 i 1,00, 1,6;2,5; 4,0, 6,0;
2120E
2130 . . . .10
2130M 16 - 40 - | 1825, 40:60:10;
2130E 1 £V
2140
10; 16; 25; 40; 60;
Mpeo6pazosaTenu 2140M 10 - 250 - 100: 160: 250
13MepUTenbHbIe 2140E _ : _ :
3BLITOYHOTO AaBNEHNS 2150 - 0,10 } 25 | 0:10:0.16; 0,25 0,40;
CAMOUP-22EM-OM 81130611,2, (1) ,2,52654I\(/I)I'Ia
CAMNoUP-22EMA-IN - _ , 150,165 0,25; 0,40;
A 2151 0.10 25 0,60; 1,0; 1,6; 2,5 MINa
0,6; 1,0; 1,6; 2,5; 4,0;
2160 - 0,60 - 16 1016 M
0,6; 1,0; 1,6; 2,5; 4,0;
2161 - 0,60 - 16 10; 16 Mrla
2,5; 4,0; 6,0; 10; 16;
2170 - 25 - 60 | 2540 60 Mrla
N 2,5; 4,0; 6,0; 10; 16;
2 - 25 - 60 | 25.40; 60 Mrla
2210 0,1; 0,16; 0,25; 0,4;
2210E 0,10 ) 16 3 0,6;1,0; 1,6
2220 0,4;0,6; 1,0; 1,6; 2,5;
MpeobpaszosaTenu 2220M 0,4 10 4.0: 6.0: 10
n3MepuTenbHble 2220E
paspexeHus 2230 1,6; 2,5; 4,0; 6,0; 10;
CAMNoUP-22EM-[B 2230M 1,6 - 40 - 16; 25; 40
CAMNoUP-22EMA-1B 2230E
2240 4; 6; 10; 16; 25; 40;
2240M 4 - 100 - 60; 100
2240E

MpumevyaHnunsa

1 HWXHWI Nnpeaen n3aMepeHnin paBeH Hynto.
2 [laBneHvie neperpysku He npeBbilLaeT:

- 400 % mMakcMmanbHOro BepxXHero npegena namepenuii Pepyax ANs Bcex mogenen, kpome 2160, 2161, 2170

n2171;

- 250 % makcumarnbHOro BepxHero npegena uamepenunit Pgyax 4ns Mogenen 2160, 2161;
- 150 % makcumanbHOro BepxHero npegena namepeHni Pguax Ana mogenen 2170, 2171.
3 * MNo otgensHoMy 3aka3y Mogenb 2171 usrotaBnmeaeTcs ¢ MakcuMarnbHbIM BepxHuM npegenom 100 MMa.
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Tabnvua 2.5 — BepxHue npegensl smepeHun

MuHMManbHbIA
BEepXHUI Npeaen namepe-
HUIA, Payin , KMa

MakcumanbHbin
BepXHUI Npeaen namepe-
HUR, Pyax, KMa

Psin BepxHux npeaenos
n“3MepeHui no
FOCT 22520-85, kla

Haumeriosatine Mogaenb 136bITOYHOTO
npeoﬁpaaoBaTenev A M36bITOYHOTO| MU36bLITOYHOTO paspexeHus,
paspexeHus, PaspexeHus,| AaBrexHusd,
P faeneHus, P AaBneHus, oT Pguing 8O oT P Y
BMIN(-) Pawn MAX(-) Puax PMAX(-) BmIN A
PMAX
1 2 3 4 5 6 7 8
0,05 0,05
0,08 0,08
0,125 0,125
223311& 0,05 0,05 0,8 0.8 02 0,2
0,315 0,315
0,5 0,5
0,8 0,8
0,2 0,2
« 0,315 0,315
H 2320 9 92
% 2320M 0,2 0,2 5,0 5,0 : :
2 1,25 1,25
s 2320E 50 50
g 3,15 3,15
g o 5,0 5,0
st 0,8 0,8
8< 1,25 1,25
T 2,0 2,0
=N 2330 3,15 3,15
gy 2330M 0,8 0,8 20 20 ’ ’
Ig 3330E 5,0 5,0
23 8.0 8.0
3 12,5 12,5
23 20,0 20,0
@ o 5,0 5,0
‘% = 8,0 8,0
2e | B3
SN 2340M 5,0 5,0 100 150 ’ '
g 2340E 315 31,5
L 50 50
se 100 60
s 100 150
[0
£O 50 50
2 100 60
2 100 150
& 100 300
S 2350 50 50 100 2,4 MMMa 100 530
e 100 900
100 1,5
100 2,4
50 50
100 60
100 150
100 300
2351 50 50 100 2,4 MMMa 100 530
100 900
100 1,5 MMa
100 2,4 MMa

MpumeyvaHuns
1 3HayeHne n3mMepsieMoro napameTpa, paBHOe Hymio, HAXoAUTCA BHYTPU AnanasoHa U3MepeHui.
2 [laBneHwve neperpysku He npesbiwaeT 400 % MakcuManbHOro BepXHero npegena uaMepeHun Pgyax -

Mo Bcem Bonpocam obpallanTeck: air@nt-rt.ru




Tabnvua 2.6 — BepxHue npegensl usmepeHun

MuHMManbHbIn MakcumanbHbIi Pspn npegenos nave-
BEpXHWit Npegen BepXHUiA npesien | PEHMIA UM Ananaso- | moenening
HaumeHoBaHne V|3MepeH|/|[7| unm n3mepeHun nnm HOB ) [onyckaemoe
npeobpasosateneit Mogen AvanasoH AvianasoH “3MepeHuii paGouee nabhbl-
namepeHun, Pevin M3MepeHUi, Pgyax OT Pgyvin A0 Pauvax TO4HOE AaBne-
no FOCT 2252085, Hue, MMa
kMNa MMa kMa MMa Ma
1 2 3 4 5 6 7 8
2410 0,16; 0,25; 0,40;
o 2a10e | 018 - 6 - 0.60; 0,63: 1.0; 1,6 4
(=)
S < 2420 063 ) 10 i 0,63; 1,0;1,6; 2,5; 10
& 2 2420E ’ 4,0,6,0;6,3; 10
gﬁ 2430 1,6; 2,5; 4,0; 6,0
= QSI- 2430E 1.6 - 40 - 6:35 1&);’ 1%3,’25; 40 25
g g 2434 16 40 1,6; 2,5, 4,0; 6,0; 40
g8 S 2434E ' B B 6,3; 10; 16; 25; 40
Q.
= 2440 10; 16; 25; 40; 60;
o 1 2440E 10 - 250 - 63 100; 160; 250 25
[0}
a g 2444 10; 16; 25; 40; 60;
2 5 24448 | 10 - 250 - | 63:100; 160; 250 40
RS 2450 0,10;0,16;0.25;
gs SA50E - 0,10 - 25 | 040:0,60:0.63:1,0; 25
Ez 156, 2,5 Mia
o 2460 - 0,63; 1,0; 1,6; 2,5;
2460E 0,63 - 16 4,0;6,0; 6,3; 10; 25
16 Mra
MpeoBpasosatent 2520 1,0 - 10 - 1,0;16;25,40,60; 10 4,0
rmgpocrtaTu4eckoro 2530 40 _ 40 _ 4,0; 6’0; 10Y ']6’ 25’ 40
nasnexms (O ’ 40 !
CANOUP-22EMAT 25; 40; 60; 100; 160;
cANoMP22EMALT | 2240 25 - 250 - 250 4.0

MprvmeyaHue— HwkHMI Npegen usmMepeHvisi paBeH Hyrto.

Tabnuua 2.7 — Npegensl gonyckaeMown 0CHOBHOW NPUBEAEHHOM NOrPEeLLHOCTH

PEHWIA.

4 ** Ba3oBoe UCMOMHEHMe.

Kop npenena pgonyc- Mpenenbl gonyckaemon OCHOBHOW NPUBEAEHHOM
KaemMoW OCHOBHOM norpeluHocTu, +y, % MpumeyaHve
norpewHocTn Pevax=Pe2Pgwax/10 Peumax/10>P2Pemax/25
[ns Bcex Mmoaenewn,
" kpome 2030M, 2x10,
015 0.15 05 2xxxE, 2520, 2530,
’ 2540
[ns Bcex moaenen,
025 0.25 kpome 2x10E, 2x20E
050** 0,5 1,0 [ns Bcex Mmogenen
Mpumevanns

1 Pgmax — MakcManbHbIi BEPXHUIA Npeaen (AvanasoH) usmepeHuii Ans AaHHOW Moaenu npeobpaso-
BaTensi (Ccymma aGCOMOTHBIX MaKCUMasibHbIX 3HaYeHUN BEepXHWX MPEAENoB W3MEPEHW U3BbITOYHOro
naenexns (Pyax) 1 paspskeHns (Puaxc)) Ans npeobpasosateneit [IVB), ykasaHHbIx B Tabnuuax 2.4 — 2.6.

Pg — BepxHuWi npeden (AMana3oH) U3MepeHnin Moaenu, BblbpaHHbIN B COOTBETCTBUM € rpadon 7 Tab-
nmy 2.4 n 2.6, (cymma abContoTHbIX 3HAYEHWI BEPXHUX NPEAENOB M3MEPEHUI M3GLITOYHOrO AaBneHns (Pg)
1 paspsxeHns (Pg)) ans npeobpasosateneit V1B, BbiGpaHHbLIX B COOTBETCTBUM C Tabnuuen 2.5.)

2 Mpeobpa3oBaTenu ¢ KOAOM WUCMONHEHUs No MaTepuanam 07 13roTaBNMBaOTCS TOMBKO C KOAOM Kracca
ToyHocTV 050 1 anst Pg>Pgeuax/6.

3 * Ina npeobpa3soBaTtenen ¢ kogom npegena gonyckaemoi norpewwHoct 015 npu nepexoge ¢ oaHo-

ro npeaena u3MepeHuin Ha Apyroi Heo6XoAMMO NOACTPOUTL BEPXHUI U HUXKHWI Npeaen AnanasoHa nsme-
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2.2.3. Bapnauusa BbIXOQHOrO curHana He npeBblllaeT Ansg Koga npeae-
na gonyckaemMon OCHOBHOW MOrpeLUHOCTHU:

015 — npegen 4omnyckaemMown OCHOBHOW NOrpeLLIHOCTY;

025 n 05 — 0,5 npepena gonyckaemMow OCHOBHOW MOrPELLHOCTH.

2.2.4.TpeobpasoBatenn BCeX  UCMNOMHEHUA  UMEKT  MUHENHO-
BO3pacTaloLyld WM JIMHEWHO-YObIBAOLLYIO 3aBUCUMOCTbL aHaroroBoro
BbIXOAHOrO cUrHana oT BXOOHOW N3MepsaeMoin BeNUYnHbl (JaBneHus).

CAlMN®UP-22EM npeobpa3zoBbiBalOT 3HAYEHUSI U3MEPSIEMOI BESTUYNHDI
B YHUULMPOBAHHLIA BbIXOAHOW TOKOBBIN CUTHaM HWDKENEpPEeYMCEHHbIX
TUMOB:

— 4-20 MA unn 20-4 MA;

— 0-5 MA nnu 5-0 mMA.

MpeobpasoBaTenu NOLAEPXKUBAIOT 2-X MPOBOAHYK M 4-X NMPOBOAHYIO
CXeMbl NOAKMIYEHUS AN YHUDULNMPOBaHHbIX TOKOBbIX curHanos 4-20, 20-
4 MA 1 4-X NPOBOOHYIO CXeMY AM1S YHUDULMPOBAHHbBIX TOKOBbLIX CUrHanoB
0-5, 5-0 MA.

2.2.5. Npeobpasopatenn CAMNOUNP-22EM, npegHasHaveHHble ANs U3-
MEepeHUs pacxoda XWAKOCTU, rasa Unu napa no BefnnYuMHe NepemMeHHoro
nepenaga OaBneHWs1 Ha CyXatollem YCTpoucTBe TpybonpoBoga, MoryT
MMETb 3aBMCUMOCTb aHanoroBOro BbLIXOOQHOrO CUrHana, nponopLMoHarnb-
HYHO KOPHIO KBagpaTHOMY M3 3HAYEHUI BXOOHOW N3MEPSEMON BENUNYUHBI -
nepenaga gaBreHus.

HomMuHanbHasa ctaTnyeckasl xapakTepucTtika npeodpasoBaTensi C IMHEN-
HO-BO3pacTaloLlel 3aBUCMMOCTBIO aHarloroBOoro  BbIXOOHOIO CurHama oT
BXOOHOW M3MePSIEMON BEMUYUHBI COOTBETCTBYET BUAY

le-1H
|—|H+mX(P-PH), (2.1)

roe | - TexyLlee 3Ha4YeHNe BbIXOOQHOMO CUrHana;
P - 3Ha4eHWe M3MepseMOl BENNYNHDI;
I8, IH - COOTBETCTBEHHO BEPXHEE W HWKHEE MPEAENbHbIE 3HaYe-
HWS1 BBIXOOHOMO CUrHana paBHbl
IH=4 MA, 186=20 MA - ana npeobpasoBartenen ¢ BbIXOAHbIM curHanom 4-20 MA;
IH=0 MA, 18=5 MA - ansa npeobpasoBarternen ¢ BbIXOAHbIM curHanom 0-5 MA;

Ps - BepxHWIn Npegen naMepeHun;

PH - HWKHWI Npeden usmepeHn Ansa Bcex npeobpasosare-
newn, kpome npeobpasosatenen OVB (ons ctaHgapTHbIX ycrioui PH=0),
ans npeobpasoBatenen VB PH yucneHHO paBeH BEPXHEMY Mnpeaeny us-
MepeHuiA paspexeHnst Pa(-) n B coopmyny (2.1) noactaBnsieTcsi Co 3HAKOM M-
HyC.

HomuHanbHasa ctaTudeckas xapakTepucTuka npeobpasoBaTtenst ¢ nu-
HeWnHo-yObiBaloLLE 3aBUCUMOCTBIO aHasnoroBoro BbIXOAHOrO curHana ot
BXOOHOWM U3MEPSIEMON BENUYMHBI COOTBETCTBYET BUAOY
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le-IH
Sl (P - PH), (2.2)

rae |, P, lg, IH, Ps, PH - TO e, 4To 1 B chopmyne (2.1).

HomuHanbHaa cTaTudeckass xapaktepuctuka npeobpasoBaTtens
dyHKUMen npeobpasoBaHUs BXOAHOW U3MEPSIEMOW BENUYMHBI MO 3aKOHY
KBaZpaTHOro KOPHS COOTBETCTBYET BUAY

| =le

I =1H+(l8-1H),/P/Ps , (2.3)
rae P- BXOOHaA nsmMmepaemada BenminHa - nepenag AaBrieHns;

I, I, IH, Pg - TOXe, 4To U B chopmyne (2.1)

ONst yMEHbLUEHUS1 LLYMOB BONM3N «HYNsi» Ha HavaribHOM y4acTKe Xapak-
TEPUCTUKM MOXHO 3afaTb KyCOYHO-SIMHENHYIO 3aBMCMMOCTb B COOTBETCTBUMU
C NpunoxeHuem B.

2.2.6. 3Ha4yeHVe aHanoroBoro BbIXOAHOrO curHana npeobpasoBaTenen,
kpoMe npeobpasosatenen CAMOUP-22EM-AVB, cooTBeTCTBYOLLEE HUXK-
HeMy npefenbHOMY 3HaYeHU0 U3MEePSIEMOro AaBMeHWs!, paBHO:

- 0 n 4 MA - onst npeobpasoBarenel ¢ BO3pacTaroLLEN XapaKTEPUCTUKON BU-

na(2.1)n(2.3);

-5 1 20 MA - ana npeobpasoBaTernen C yobiBalOLEN XapaKTEPUCTUKON

Buaa (2.2).

3HayeHne aHanoroBoro BbIXOAHOrO curHana npeobpasosaTtenen OUB,
COOTBETCTBYIOLLIEE MN3OLITOYHOMY AaBneHuto, paBHoMy Hymto (P=0), onpe-
aensietcsa no dopmyrne (2.4) onsa npeobpasoBaTenen ¢ Bo3pacTatowen xa-
pakTepuctmkon n no dgopmyne (2.5) onsa npeobpasoartenen ¢ ybbiBato-
LLer XapaKTepUCTUKOM

| = le - 1H

- .HWXVDG(.)L (2.4)

raoe ls, |1H - BepxHee 1 HWxkHee npeaerbHble 3Ha4YeHUs BbIXOAHOTO curHana, MA,

Ps, Pg(-) - TO e, 4TO 1 B NnpumevaHmm kK Tabnuue 2.7.
le-1H

l=lg-———F—

IPe| +|Ps(-) |

rae ls, IH, Ps, Pg(-) - TO xe, 4To 1 B hopmyne (2.4).

x |Pe(-) , (2.5)

2.2.7. Onektpnyeckoe nutaHne npeobpasosaTtenen CAMNPUP-22EM,
CAlMNoUP-22EMA B 3aBUCMMOCTU OT TWNAa BbIXOOHOrO CUrHama ocyLlecTB-
nseTcs OT MCTOYHMKA MOCTOSIHHOTO TOKa HanpskKeHnem, npuBedeHHbIM B
Tabnvue 2.8, Npu HOMUHANBLHOM 3HayeHuUn HanpskeHus (24+0,48) B wnu
(36+0,72) B.
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Tabnuua 2.8 — Hanp;erHwe NUTaHn4d B 3aBUCUMOCTU OT BbIXOOHOIo cuUrHana

. HanpsixeHne nutaHus
BbixogHow curHan
Umin Umax
4-20 mA 15 B 42 B
0-5 mA 23 B 42 B
CuvrHan no HART-npoTokony* ans
2-X NPOBOAHOM CXEMbl MOAKITHOYe- 19B 42 B
HUS
CwvrHan no HART-npoTtokony*
ans 4-x NpOBOAHOM CXeMbl NOA- 24 B 42 B
KIHOYEeHNs!
MpumeyaHue— *Tlpu yctaHoBke nepekntodatens «HART/TEST» B no-
noxexHne «HART».

2.2.7.1. lNpeobpa3oBateny BblAepXXNBalOT MpepbiBaHUE NUTaHMSA 00
1000 mc 6e3 nepesarpysku npeobpasoBaTenen.

2.2.7.2. Onektpuyeckoe nuTaHne npeobpasoBatenen CAlNOUNP-
22EMA ocyulecTBnsaeTcs OT CTabuMM3MpOBAHHOIO MCTOYHWKA NUTaHUS
HanpsbkeHnem (24+0,48) B nnn (36+0,72) B, obecneunBatoLero yctonym-
Byl0O paboTy npu MNpepbiBaHWSX BXOLAHOTO HanpsikeHWst Ha Bxoge Grioka
nuTaHus Ha Bpems He 6onee 200 mc.

2.2.8. Harpyso4yHble COMPOTMBIEHUS MNPU HOMMUHAIbHbIX 3Ha4YeHUsAX
HaNPsPKEHM NUTAHUS HE MPEBbLIAKT 3HAYEHMIN, YKal3aHHbIX B Tabnuue
2.9.

Tabnmua 2.9 - ConpoT1BNEHME Harpyskn B 3aBUCYMOCTU OT BbIXOAHOIO curHana

. ConpoTusnenue Harpysku, KOm
BbixogHow curHan
I:emin I:emax
4-20 mA 0 1,0
0-5 MA 0 2,0
Cwvrian no HART-npoTtokony 0,25 0,75

2.2.8.1. MakcumanbHoOe Harpy3oyHoe conpoTuBheHne Rpymax, KOM, npu
noboM HanPsKEHUM UCTOYHMKA NUTaHKS B AnanasoHe oT 15 no 42 B Bbluuc-
nsietca no opmyre

_ U-Unin (2 6)
RHmex I rex
roe U — Hanps>XeHne NCTOYHUKa NNTaHu4, B;

Unin — MUHUManbHOE HanpshkeHue nutaHms nd Tabnuupl 2.8;
Imax = 22,5 MA ans BbixogHoro curHana 4-20 mMA;
Imax = 6 MA ang BbixogHoro curHana 0-5 mA.

3HayeHne conpoTuBIeHNE Rymax HE MPEBbILLAET 3HAYEHUS Ry YKa3aH-
Horo B Tabnuue 2.9.
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2.2.9. MNoTtpebnsemas MOLLHOCTb, HE NMPeBbILLAET:
— 0,7 Bt anga HanpsikeHust nuTaHus 24 B;
- 1,0 BT ans HanpsikeHnsa nutadua 36 B.

2.2.10. JononHutenbHasa MNOrpeLHocTb npeobpasoBaTenen, Bbi3BaHHas
N3MEHEeHNEM TeMnepaTypbl OKPYXatoLLero Bo3gyxa B pabovyeM gvanasoHe
Temnepartyp, BblpaXeHHas B MPOLIEHTax OT Auana3oHa M3MEHEHUST BbIXOA-
HOro curHana, Ha kaxable 10 °C He npeBbllLlaeT 3HAYEHUN ¥, NpPUBEAEH-

HbIX B Tabnuue 2.10.

Tabnuua 2.10 — JononHutensHas TemMnepaTypHas NnorpewHocTb

KO,U, npeaena D,OI'IOJ'IHMTeJ'IbHaH TeMnepaTtypHaa norpeLlHoCTb,
ornyckaemon o
Ju oc}:ioBHon 2%, % Ha kaxable 10 °C MpumeyaHme
NorpeLxHoCcTn I:’BMAX 2 PB 2 PBMAX/]-O PBMAX/10> PB Z PBMAX/25
[ns mopenen 2030M, 22xx,
2310, 2310E, 2320, 2320E,
015 0,05 + 0,05-Pauax! Ps 2330, 2330E. 2410, 2410E,
025 25
0,05 + 0,04 -Pawax! Ps ﬂ”‘:ﬂg‘;ﬁ_‘”e";b'x
(0,1 +0,04-Pemax/ Ps)* [ Hna monenei 2030M, 22xx,
2310, 2310E, 2320, 2320E,
0,1+ 0,05-Pauax/ Pe 2330, 2330E, 2410, 2410E.
050 25xx
[ns ocTanbHbIX
0,05 + 0,05-Payax/ Ps Moaeneit

MpumevaHus

1 Pawax, Ps — TO e, 4TO 1 B NpuMevaHun K Tabnuue 2.7.

2 * Ina gmanasoHa Temnepatyp knumatudeckoro ncnonHeHus YXJ. 3.1 no FOCT 15150-
69. [Ins ocTanbHbIX KNMMMaTUYECKUX UCMIONTHEHWI B AManasoHe TemnepaTyp, OTIINYHOM OT
AunanasoHa Temnepatyp ncnonHeHus YXJ1 3.1, gononHuTtenbHas TemnepaTypHas norpetu-

HOCTb yABanBaeTCA.

2.2.11. MNMpeobpasoBatenu B 3aBUCUMOCTWN OT KIMMMaTU4YECKOro WUCMOf-
HEeHUS YCTOMYMBBLI K BO3OEWCTBUIO TeMnepaTypbl OKpyXKaloLlero Bo3ayxa,
npvBegeHHon B Tabnuuen 2.11.

Tabnuua 2.11 — KnumaTtuyeckoe UcnonHeHne

Bua knumaTtuyeckoro
mcnonHerus no FOCT 15150-69

3HayeHne Temnepatypbl
BO34yXa Mpw akcnnyatauumm, °C

Kog npwu 3akase

oT nntoc 5 go nntoc 50

YXN 3.1 (+5...+50)*

YXI131 oT MuHyc 25 go nntoc 80 YXJ1 3.1 (-25...+80)
T3 OT MuHyc 25 go nntoc 80 T3 (-25...480)
Y2 oT MuHyc 40 go nntoc 80 Y2 (-40...+80)

TC1 oT muHyc 10 go nntoc 70 TC1 (-10...+70)
TB1 ot nntoc 1 go nntoc 70 TB1 (+1...470)
T™1 ot nntoc 1 go nntoc 70 TM1 (+1...+70)

MprumeyaHue: —* basoBoe ncnonHeHue.
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2.2.12. JononHutenbHass MNOrpelHoOCTb, Bbi3BaHHas BO3OEeNCTBMEM
MOBbLILLIEHHOW BRaxHOCTU, He npeBbilwaeT 0,2 npegena gonyckaemon oc-
HOBHOW NOrpeLIHOCTH.

2.2.13. MNMpeobpaszoBatenu ucnonHenuns ¥YXNn3.1, ¥2 no rOCT 15150-69
YCTOMYMBbI K BO3AENCTBUIO OTHOCUTENBHON BRAXXHOCTU OKpY’KatoLLEero
Bo3ayxa (95+3) % npu Temnepartype nnoc 35 °C n 6Gonee HU3KNX Temne-
paTtypax 6e3 koHaeHcauum Bnaru.

2.2.13.1. lNMpeobpazoBatenu wucnonHenna T3, TC1, TB1, TM1 no
FOCT 15150-69 ycTomumBbl K BO3OEWCTBUIO OTHOCUTESNBHOW BAXHOCTU
okpyxatowero Bosgyxa 100 % npu Temnepatype nmoc 35 °C u 6onee
HU3KMX TEMMepaTypax C KOHAeHcaumen Bnaru.

2.2.14. MpeobpasoBaTtenu NMerOT BpeMs BKNoYeHnst He 6onee 0,9 c.

2.2.15. Bpemsa ycTaHOBNEHNS aHAnoroBoro BbIXOAHOro curHana (Tycm)
npu ckavykoobpasHOM n3mMeHeHun gasneHus, coctasnsowem 90 % agnana-
30Ha u3mepeHuin, onpegensieTcs hopmynomn

Tvcm =TI7+T3 ’ (261)

rae Tyem — BPEMS YCTaHOBMEHUS BbIXOOHOIO CUrHana, c;
T — Bpems nepexogHoro npouecca ceHeopa, C;
T3 — BpeMs 3a4epXXKn 3MNeKTPOHHOro 6rioka, C.

Moa BpemeHeM YCTaAHOBMEHUS BbIXOQHOIO CUrHama mnpu CkaykoobpasHOM
N3MEHEHWUN JaBneHns, NPUHUMAalOT BpeMst C MOMEHTa ckavkoobpasHoro nsme-
HeHWs AaBneHus 0 MOMEHTa, KOoraa BbIXOOQHOW CUrHan BOMAET B 30HY YCTaHO-
BMBLUEIOCA COCTOSIHWS, OTMMYaloLLYOCS OT BEPXHEro 3HaveHus BbIXOOHOro
curHana Ha 5 % oT AmManasoHa U3MepeHun.

Bpems nepexogHoro npouecca ceHcopa (Tr) He nNpeBbllaeT:

- 3,0 c — ana mogenen 2110, 2110E, 2210, 2310, 2310E, 2410, 2410E;

- 0,1 ¢ — ona mopenewn 2051, 2050, 2061, 2060, 2130M, 2140M, 2151,

2150, 2161, 2160, 2171, 2170, 2330M, 2340M, 2351, 2350

- 0,2 ¢ — gnsa octanbHbIX MOAENEN.

[dvHamnyeckne xapakTepucTvku HOPMUPYIOTCS Npu  TemnepaType
(23£5) °C 1 npu OTKMNIOYEHHOM 3MEKTPOHHOM AeMMNUPOBaHNN BbIXOAHOMO
curHana (spems gemnduposarus O c).

Bpems 3agepkn anekTpoHHoro 6rioka onpegensietcs hopmynon

Ts=r+y, (2.6.2)

roe t; — Bpems gemMnupoBaHus;
T— BPEMsi LuKIa nsamepeHus npeobpasosarens, 0,1 c.
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2.2.16. JononHuTtenbHasa NorpeLlHoCTb, Bbl3BaHHAsA NiaBHbIM OTKIOHEHWEM
HanpsPKeHs NUTaHUA OT MUHUMArbHOTO A0 MaKCUMAarbHOrO 3HaYeHus, npu-
BeeHHoro B Tabnuue 2.8, He npesbiwaet 0,2 npegena 4OMyCKaeMon OCHOB-
HOW NOrpeLUHOCTN.

2.2.17. VIameHeHne Ha4anbHOro 3Ha4eHWs1 BbIXOAHOIO curHana npeobpaso-
BaTtenen CAMNOUNP-22EM-I n npeobpasosatenein CAIMNPUP-22EM-II, Bbl-
3BaHHOE M3MEHeHMEM paboyero n3bbITOYHOrO AaBMEHUS B AManasoHe OT Hynst
00 NpeaenbHO-A0MYCKaeMoro 1 OT NpeaerbHO-4oMyCKaemMoro Ao Hyns (Tabnu-
ua 2.6), BblpaxXeHHOE B MPOLEHTax OT AMana3oHa U3MEHEHMS BbIXOAHOIO CUr-

Hana, He npesblllaeT 3Ha4YeHuN 7p, OnpeaensemMbIx d)OpMyJ'IOVI

o= KyAPras PBF“,”AX : (2.7)
B
roe Pgwax, Ps - TO Xe, 4TO 1 B NpumedaHum Kk Tabnuue 2.7;
APp6 - U3MeHeHne paboyero u3bbITOMHOrO AaBreHns B eau-
HMLUax namepeHus, NnpuHATbIX ans K, MMa vnu klMa.
3HaveHua K, npueeaeHsbl B Tabnuue 2.12.
Tabnuua 2.12 — Kp B 3aBUCMMOCTM OT KoAa npeaena Aonyckaemom
OCHOBHOW MOrPELIHOCTH

Kp B 3aBMCMMOCTM OT KOAa npeaena AonyckaeMon OCHOBHOMN
Mogenb NpUBEAEHHON MOrpeLLHOCTH
015 | 025 | 050
2410 +0,2 %/1 MMMa
2410E +0,1 %/1 MMMa
2420, 2420E +0,04 %/1 MMNa +0,07 %/1 Mla
2430, 2430E, 2434,
2434E, 2440, 2440E, +0,012 %/1 MIMa +0,025 %/1 Mla
2444, 2444E, 2450,2460
2450E, 2460E +0,035 %/1 Mla +0,04 %/1 MMNa
2520 +2,5 %/1 MlMa
2530 0,5 %/1 MMNa
2540 40,2 %/1 MNa

2.2.18. N'ameHeHMe 3Ha4YeHusa BbIXOOHOro curHana npeobpasoBaTtenem
CAlMNoUP-22EM-[IA, Bbi3BaHHOE U3MEHEHMEM aTMOCHEPHOro AaBrieHus
Ha £10 klMa (75 MM pT.CT.) OT YCTaHOBMBLLETOCS 3Ha4YeHUs B npegenax oT
84 po 106,7 klMa (o1 630 go 800 MM pT.CT), BbIpaXEHHOE B MpOLieHTax oT
OuanasoHa n3aMepeHuin BbIXOQHOro curHana, He npesbiwaeTt 0,2 npegena
[onycKkaemMor OCHOBHOW NOrPEeLUHOCTH.

2.2.19. JlononHuTeneHast NOrpeLLHOCTb, Bbi3BaHHas BO34ENCTBUEM MO-
CTOSIHHbIX MarHWTHbIX Nonew u (MNu) NepemMeHHbIX Nonen ceTeBon YacTo-
Thl HANpsPkeHHoCTbO 4o 600 A/m, He npeBbiwaeT 0,2 Nnpegena gonyckae-
MO OCHOBHOW MOrPeLLUHOCTMU.
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2.2.20. DnekTpuyeckoe COMNpPOTMBIIEHME U30MALMKM  OObeOMHEHHbIX
BMECTEe BbIXOAHbIX Lienen U uenen nutaHus (Npy 4-xX npoBOAHOW cxeme
NOAKMIOYEHUS) UNKU BLIXOAHbLIX Lienen (npu 2-x NpOBOAHOW CXeMe NOAKMo-
YeHus1) OTHOCUTENBHO Kopryca Mnpu UchblTaTeNnsHOM HanpsbkeHun 100 B
He MeHee:

— 20 MOwm npu Temnepatype okpyxatoliero sosgyxa (20+5) °C n ot-
HocuTenbHon BnaxHocTh ot 30 oo 80 %;

— 5 MOM npu BepxHEM 3Ha4YeHUn TemnepaTtypbl paboumx ycnoBun u
oTHocuTenbHon BnaxHocTtn oT 30 oo 80 %;

— 1 MOwm npu BepxHeM 3HAaYEHMUN OTHOCUTENBHOW BNaXXHOCTH paboumnx
YCNOBUI 1 TemMnepaTtype okpyxatowero sosgyxa (35+3) °C.

2.2.21. OnekTpudeckasi M3onsuMs 00beaUHEHHbIX BMECTe BbIXOOHbIX
uenen M uenen nuTaHua (Npy 4-x NPOBOAHOM CXeMe MOAKIMOYEHUS) Unu
BbIXOAHbIX Lienen (npu 2-x NpoBOAHON cXeMe NOAKMIYEHMUS) OTHOCUTESb-
HO Lenu 3a3eMsieHns B 3aBMCMMOCTUN OT YCINOBUI UCTbITaHWI BblAEPXMBaA-
€T B Te4eHne 1 MUH JeNCTBMNE UCMbITATENBHOrO HaMpPsHKeHUs:

— npakTU4ecKkn cuHycomganbHou opmbl YacToTon oT 45 o 65 Iy
500 B npu Temnepatype okpyxatowiero sosgyxa (20+5) °C n oTHocutenb-
How BnaxkHoctn oT 30 go 80 % ans CAMNOGUP-22EM (ana MMN2, MI3);

— noctosiHHoro 180 B npu TemnepaType OKpyxatoLlero Bo3gyxa
(2045) °C n otHocuTenbHown BnaxHoctn ot 30 oo 80 % ana CAMNoOUNP-
22EMA (gna MM, MIM1);

— 300 B npu oTHOocuTenbHown BnaxHoctn (90+3) % u Temnepatype
okpy»xatowlero Bo3dayxa (25+3) °C ansa CAMNOUP-22EM (ana MMN2, MIM3).

2.2.22. lNpeobpasoarenu:

— obnagatoT NPOYHOCTBI0 U repMEeTUYHOCTLIO MpU NpeaenbHbIX (Tab-
nvubl 2.4, 2.5) unn npegenbHblX pabodnx m3bbIToYHbIX (Tabnuua 2.6)
OaBreHnsx;

— BbIAEPXVBAKOT BO3AENCTBME NEperpyskn COOTBETCTBYHLUMM UCMbI-
TaTenbHbIM AaBneHueM B TedeHune 15 MuH;

— cooTBeTCTBYIOT TpeboBaHuam n. 2.2.1 - 2.2.3 yepe3 15 MuH nocne
OKOHYaHUS yKa3aHHOro BO34ENCTBUS.

2.2.23. MNMpeobpasosatenu CAMPUNP-22EM-[[] BblaepXuBaloT MUCMbI-
TaHue Ha NpPOoYHOCTb NPobGHbLIM AasneHnem no MOCT 356-80 u Ha repme-
TUYHOCTb MpeAenbHO AonyckaeMbiM paboynM M3ObITOYHBIM OaBreHMeEM,
npuvBedeHHbIM B Tabnuue 2.6, Nnpu 3TOM 3a yCroBHoe JdasrieHue P, no
FOCT 356-80 npvHuMaloT NpegenbHo gonyckaemoe paboyee n3bbiToO4HOE
OaBreHue.
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2.2.24. NMpeobpasosatenu CAMNOGUP-22EM-[1[] BblaepXmnBaOT CO CTO-
POHbI NMOCOBOW U MUHYCOBOW Kamepbl OOQHOCTOPOHHEE BO3AEUCTBME AaB-
NEeHNEeM, paBHbIM MNpPeAenbHO Aonyckaemomy pabovyemy Wn3BbITO4YHOMY
OaBreHunto, npuBegeHHOMY B Tabnvue 2.6.

B oTaenbHbIX criydasx OOHOCTOPOHHSS neperpyska pabodvMm m3bbITou-
HbIM JaBfiEHVEM B MUHYCOBYIO Kamepy MOXET MPMBECTU K He3HauuTenb-
HbIM M3MEHEHUSM HOPMMPOBAHHBIX XapaKTepPUCTMK daTyuka. [ns ucknio-
YyeHnsa gaHHoro adpcpekta nocre Bo3oenCcTBUA neperpysku cnegyeT nogatb
B MIKOCOBYK Kamepy AaBleHue, paBHOe npefenbHo gonyckaemomy pabo-
yeMy M3ObITOYHOMY AaBMEHMIO U, MPU HeoBXoOAMMOCTM, MPOU3BECTM KOp-
PEKTMPOBKY BbIXOQHOIO CUrHana, COOTBETCTBYIOLLEro HavarbHOMY 3Hauye-
HUIO U3MEPSAEMOro napameTpa.

2.2.24 1. NpeobpasosaTtenu CAMN®UP-22EM-AI BbiaepkmBatoT CO CTO-
POHbI NOCOBOM 1 MUHYCOBOW Kamepbl OOHOCTOPOHHEE BO3OEeNCTBUE AaBne-
HMEeM, 3HaYeHUs1 KOTOPLIX ykasaHbl B Tabnuue 2.13.

Tabnuua 2.13 — MakcumanbHoe 0gHOCTOPOHHEE AaBrneHne

MakcymarnbsHoe ogHOCTO- MakcumarnsHoe ogHOCTO-
Mopenb POHHee faBneHne co CTOPO- | POHHEeEe JaBreHve co CTOpo-
Hbl NntocoBon kamepsbl, MIMa | Hbl M1HYcoBoK kamepbl, Mla
2520 0,5 0,5
2530 4 0,8
2540 4 2

[lns ycTpaHeHnsi BO3MOXHOIO BIMSIHUA NEPErpy3kn Ha XapakTepuCTUKK
npeobpasoBarens nocrne ee CHATUS HeOBXOAMMO NPOM3BECTU MOACTPONKY
«HYna».

2.2.25. NabapuTHble, NPUCOEOUHUTENbHbIE W MOHTaXHble pasMepbl
npeobpasoBaTenen COOTBETCTBYHOT YKka3aHHbIM B Npunoxenun b.

2.2.26. Macca npeobpasoBaTenen, B 3aBUCMMOCTN OT UCMOSIHEHUS, He
NpPeBbILWAET YKa3aHHOM B NpunoxeHun b.

2.2.27. MNpeobpasoBatenu B TPAHCMOPTHOW Tape BblOEPXKMBAKOT TEM-
nepatypy go nntoc 50 °C.

2.2.28. MNpeobpasoBatenu B TPAHCMOPTHOW Tape BblOEPXKMBAKOT TEM-
nepatypy o muHyc 50 °C.

2.2.29. MNpeobpasoBatenu B TPaHCMOPTHOM Tape obnagalwT NPOYHO-

CTblO K BO3QEWCTBUIO BO3OYLIHON CPefbl C OTHOCUMTENbHOW BRaXKHOCTbLIO
98 % npu Temnepatype 35°C.
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2.2.30. MNMpeobpasoBatenn NpoYHbl K BO3OENCTBUIO yOAPHON TPACKM C
4yucnom ygapos B MUHYTY 80, cpefHuM KBaapaTUYeCKUM 3Ha4YeHUEM YCKO-
peHnsa 98 M/c” 1 NPoOOIMKUTENBbHOCTLIO BO3aencTana 1 u.

2.2.31. MNMpeobpaszosatenu CAMN®PUP-22EMA ob6nagatoT NPOYHOCTLIO U
YCTOMYMBOCTBIO K BO3AEWCTBMIO CMHYCOMAANbHON BMOpaumm B AnanasoHe
yactot ot 1 go 150 'y npu amnnuTyae BubpoyckopeHus 20 m/c.

2.2.32. MNMpeobpaszosatenu CAMN®UP-22EMA ycTON4MBBI M MPOYHBbI K
BO3ENCTBMIO CUHycOoMAanbHOW BMOpaumMm B AmManas3oHe 4actoT oT 1 o
120 Ty npn amnnutyge BMOpoyckopeHus 1g MM 2g u COOTBETCTBYHOT
rpynne yCTOMYMBOCTU K BUOpaLVOHHBIM Bo3gencteuam 2 nnn 1 (cooteeT-
ctBeHHo) no CTO 1.1.1.07.001.0675-2008.

[ononHuteneHaa NoOrpewHoCTb, Bbi3BaHHAs BO34eNCTBMEM BMOpaumm
BO BCEM AManasoHe 4acToT, BblpaXeHHasi B NpoueHTax oT AvanasoHa u3-
MEHEeHUS BbIXOL4HOro CurHana, He npesbIllaeT:

+ 1,5 % ana gnanasoHa usmepeHunn meHee 2,5 klla (250 KFC/MZ);

+ 0,6 % ana gnanasoHoB nsmepexun 2,5 klla (250 KFC/MZ) n Gonee.

AmMnnuTyga nynbcauumn BbIXOQHOMO CUrHana, uMetoLas 4yactoTy B npe-
Jenax nonockl nponyckaHusi, He npesbiwaeT 0,6 % AnanasoHa U3MeHeHus
BbIXOQHOrO CMrHana.

2.2.33. MNpeobpaszosatenu CAMNOPUP-22EMA ycTON4MBBI M MPOYHBbI K
BO3[ENCTBMIO MEXaHWYECKUX yOapOB OAMHOYHOTO AENCTBMS C MUKOBLIM
yaapHbIiM yckopeHunem 20 M/C?, ANNTENbHOCTbIO yO4apHOro mmnynsca ot 2
0o 20 mc 1 obwmm konuvecteom yaapos 30.

2.2.34. lNpeobpasopatenn CAMNPUP-22EMA yCcTONYMBBLI U MPOYHbI K
BO34ENCTBUIO MEXaHUYECKNX yAapOB MHOIMOKPaTHOIrO OEeNCTBUSA C NMUKOBbLIM
yaapHbiM yckopeHnem 30 m/c?, ¢ npeanoyYTUTENBHON ANUTENbHOCTLIO
aencrteus ygapHoro yckopenus 10 mc (gonyckaemasi 4nuTenbHOCTb - OT 2
00 20 MC) 1 KoNMYecTBOM YAapoB B KaxxaoM HanpasneHun 20.

2.2.35. MNpeobpasosatenun CAMN®PUP-22EMA npoyHbl npu cencMmuye-
CKUX BO3[AENCTBUSAX, SKBMBANEHTHbIX BO34ENCTBMIO BUBpaummn ¢ napameT-
pamu, ykasaHHbIMW B Tabnuue 2.14.

Tabnuua 2.14 — NapamMeTpbl CENCMUYECKOrO BO30EeNCTBUSA
YacToTa, 4 1,00 20| 3,0| 40| 50| 6,0| 80| 10,0 15,0 20,0| 30,0
Yckopenue, m/c? 6,0 15,0] 29,0| 51,0| 48,0 43,0 38,0| 31,0| 20,0| 19,0| 14,0

2.2.36. lameHeHMe BbixogHOro curHana npeobpasosartenen CAMNOUP-
22EMA, Bbi3BaHHOE BMOpaUMeEl 1 BbipaXeHHOE B NMpoueHTax OT Auanaso-
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Ha U3MEHEHUS BbIXOOHOrO CUrHarma, He NpeBbIaeT 3HayYeHun Y., onpeae-
ngemMbix (oopMynomn

P
Ve = Ko = —22%, (2.8)
PB
roe Pgwax, Ps - TO Xe, 4TO 1 B npumevaHum K Tabnuue 2.7

K. - KoahUUMNEHT, 3HaYeHNs KOTOPOro yKasaHbl B Tabnu-
ue 2.15.

Tabnuua 2.15 — 3HaueHne K. B 3aBMCUMOCTW OT BEPXHErO npeaena nuamepeHui

3HaueHune K; B 3aBMCMMOCTU OT BEPXHEr0
HanpaeneHue npegena namepeHun, %
BUbpaLmu MeHee oT 2,5 o oT 10 oo ot 0,4 oo
2,5 klMa 10 klMa 250 klMa 100 MlMa
BepTukaneHoe 3,00 1,00 0,50 0,25
"opusoHTansHoe 10,00 5,00 3,00 0,25

2.2.37. NpeobpasoBatenn CAINOUP-22EMA BblaepXuBaloT BO3aeW-
CTBUE NepeMeHHOro aaenenuns, namensouwlerocsi ot 20-30 go 70-80 %, Ho
He Gonee 4Yem Ha 50 % BepxHero npegena U3MEPEHUN, CO CneayoLmmM
KOITMYECTBOM LINKIOB:

— 20000 — gna BepxHero npegena nsmepexus go 25 Mrla;

— 15000 — gnsa BepxHero npenena usmepexus 40, 60 Mla.

MepemeHHOE [aBrneHMe [OIMKHO ObiTb CO34aHO Ha YCTaHOBKE, CO-
3p4aoller gaBneHne B BbilUENpPUBEOEHHbIX Npeaenax u uamMeHsiolleecs
3a 0,1 c He 6onee 4Yem Ha 10 % gnanas3oHa U3MepeHus AaBneHus.

lMocne BO3OENCTBUSI MEpPeMEHHOro [OaeneHuss npeobpasoBaTenu
OOJIDKHBbI COOTBETCTBOBATL TpeboBaHusam n. 2.2.1 - 2.2.3.

2.2.38. Npeobpasopatenn CAMNMPUNP-22EMA ycTonumebl K BO3OENCTBU-
AM OT yAdapa nagatwouwiero camoneta (YC) n BO3QyLWHOW yAapHOW BOSHbI
(BYB) B cooTBeTCTBUM C Tabnuuen 2.16.

Tabnuua 2.16 — YcKopeHMe Npu OTHOCUTENbHOM AeMNdnUpoBaHMm

Yacrora, BQCKopeHme m/c® np2v| OTHOCUTENBHOM gemncbwpoee;Homm, %
fu yC BYB yC BYB yC BYB yC BYB
0 0 0 0 0 0 0 0 0
10 0 140 23 110 20 70 16 60
30 24 140 23 110 20 70 16 60
50 25 120 23 90 22 70 18 6
100 25 90 23 85 22 55 18 50
150 15 40 15 40 15 40 15 40
200 15 25 15 25 15 25 15 25
300 10 10 10 10
400 10 10 10 10
MpwnmeyaHune—B HacToswen Tabnuue npveeaeHbl 0006LLEHHbIE Cnek-
TPbl OTBETA Ha CTPOUTENbHBLIX KOHCTPYKUMAX Ansd Bosfenctsus oT YC n BYB B
3aBMCUMOCTY OT feKpeMeHTa konebaHui.
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2.2.39. MNMpeobpaszosatenu CAMOPUP-22EMA cTonkn K pagnaumoHHbIM
BO3JENCTBMAM ANA  rpynnbl  pasMelleHnss 3 B COOTBETCTBUM C
OTT.08042462:

—  MOLLHOCTM  3KCMO3MUWOHHOW [03bl FaMMa-usnyvyeHuss [o

510 p/u (mo 50-10°pag/v);
—  9KCMO3ULMOHHOW [03bl ramma- manydeHus 3a 10 net 6 Ip
(0,6-10%pan).

2.2.40. NokasaTtenn HagexHocTn B cooTBeTcTBMM ¢ FOCT 27833-88:

2.2.40.1. CpepHsia HapaboTka Ha OTka3 He MEHee:
— 125000 4 gns npeobpasosaTenen CAMNPUP-22EM;

— 270000 4 gnsa npeobpasoBaTtenern CAMNOUP-22EMA.
2.2.40.2. CpegHee BpeMsi BOCCTaHOBIIEHMS MOCINE peMOHTa He bornee 1 4.

2.2.40.3. CpeaHuii cpok crnybbl He MeHee:

— 30 net gnsa npeobpasoBatenen CAMNOUP-22EMA,;

— 12 net gna octanbHbIX UCMOMHEHUA NpU cOobnaEHUM NpaBun
SKCMyaTauum, OroBOPEHHbIX B 3KCMyaTauMOHHON OOKyMeHTa-
Lmn.

2.2.40.4. CpeoHUIA CPOK coxpaHsiemocTu 0e3 mepekoHcepBauuMm — He
MeHee 3 ner.

Mo Bcem Bonpocam obpallantech: air@nt-rt.ru



2.3. YcTponcTBO M paboTa
2.3.1. KOHCTpYKUUSA 1 OCHOBHbIE MOAYU

2.3.1.1. MNpeobpasosaTtens CAMNPUP-22EM coctouT u13:
- Brnoka ceHcopa,;
- ANEeKTPOHHOro 6noka.
2.3.1.2. ONeKkTpOHHbIN Onok npeobpa3oBaTenen cocTomT U3 Kopnyca, B
KOTOPOM pacrnosioXeHbl MUKPOMPOLECCOPHbIN MOAYI b, MOAYIb MHOAUKALUN
C NoACBETKOW, MOAYIb KOMMYTaLMK, HAPY>KHbIN BIIOK ynpaBrneHus.
2.3.1.3. Mogynb XKK-mHgmkatopa MOXeT OblTb MOBEPHYT OTHOCUTESLHO
MUKPOMPOLLECCOPHOro Moayns Ha yron 320° (cMm. pucyHok 2.2).
2.3.1.4. Ha nuueBon CTOpoHE MOAYyNA MHAUKALMW PaCnonOXeHbl
(cM. pucyHok 2.2):
- MHOroyHKuUMoHanbHbIn XKK-nHgukatop;
- KHOMKM « o », « A », « » » ans paboTbl ¢ MeHto npubopa.
2.3.1.5.Mogynb nHgmMkaumm yctaHaBnMBaeTCsa BO BCEX UCMONHEHUAX
npeobpasoBaTenein.
2.3.1.6.B mogyne kommyTauum B 3aBUCMMOCTM OT WUCMOMHEHUS arek-
TPOHHOro 6noka (cM. Tabnuuy 2.2) UCNonb3ylTCS BUHTOBbLIE KIIEMMHbIE
KONoaku.
2.3.1.7. B cocTaB HapyxHoro 6rioka ynpaBneHus BXoOUT OfHa KHomMka

o A

- «» NOACTPONKW HYMS MMM NOMNHbLIN HAabop KHOMOK - « », « »
» |‘tl’| _
« », « » Ans paboTbl ¢ MeHo npubopa n NoacTponkm Hyns. KHon-
KM HapyXHoOro 6roka ynpaBreHusi He WMMelT rarilbBaHW4YeckonW CBS3WN C
ANEKTPOHHbIM BrokoM npeobpasoBaTenen. [ns JocTyna K HapyXHOMY
6noky ynpaBneHus Heobxoammo:

— ocnabute BUHTBI 5 1 8 (CM. pucyHok 2.1);

— MOBEPHYTb WKIbANK 7 (CM. PUCYHOK 2.1).

’

2.3.1.8. na ny4ywero o63opa vHaMkaTtopa unu ans ygobHoro goctyna K
OBYM OTAENEeHusIM 3NeKTPoHHOro 6noka npeobpasosaTtenen (K KNeMMHOM
KOMNoAKe M KHOMKaM ynpaBrieHUs) KOpryc 3rEeKTPOHHOrO 6roka MoXeT ObITb
NOBEpPHYT OTHOCUTESNBHO Broka ceHcopa Ha yron +170°.

[nsa noBopoTa kopnyca 3anekTPOHHOro 6roka 6 0THOCUTENBHO Kopnyca
ceHcopHoro 6roka 13 Heobxoaumo:

— ocnabuTb CTONOPHbIE BUHTLI 1 (CM. pUCYHOK 2.1);
— MOBEPHYTb KOPMNyC 3MEKTPOHHOro 6rioka 6 (CM. pucyHok 2.1).
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O6wwun ena CANMPUP-22EM, CANMPUP-22EMA

+170°
PucyHok 2.1
O0603Ha4YeHns K pucyHky 2.1:

1 — CTONOPHbIE BUHTHI;

2 — KremMma 3aseMreHns;

3 — 3a4Has KpbILWKa;

4  — 3arnyuwka kabenbHOro BBOAA;

5, 8 — BUHTbI KPEMNEHUs LUMNbANKA K KOPMYCY;

6 — Koprnyc SnekTpoHHOro 6rokKa;

7 — WUNbauk;

9 —kabenbHbIV BBOA;

10 - HapyxHbli BIOK ynpaBneHus;
11 — nepenHaAs KpbILLKa;

12 — OKHO MHAMKaTOpPa;

13 - kopnyc ceHcopHoro 6roka.

2.3.1.9.0na ypobctBa cunMTbiBaHWS nokasaHui  moaynb  XKK-

nHavkaTopa 8 MOXHO MOBEPHYTb PYKOW OTHOCUTENBbHO MUKPOMPOLIECCOp-
Horo moaynsi 9 Ha Tpebyembli yron B COOTBETCTBUMN C PUCYHKOM 2.2,
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2.3.2. AneMeHTbl MHOUKaLUN

2.3.2.1. Hdopmaums, Bo3HMKaloLas B npolecce paboTbl npeobpaso-
BaTenewn, otobpaxaeTca Ha MHorodyHkunoHansHoM XKK-nHgukatope, co-
Aepxalliem cnegyoLme nons nHavkaumm (CM. pucyHok 2.2):
— noJe OCHOBHOMO MHAMKATOPa;
— norne WwKanbHoro MHAnKaTopa;
— none AOMOfHUTENBHOrO MHAMKATOPa;
— none VHAMKauun eauHnUL, U3MepeHus.

O6wunn Bua nepegHen naHenu CAMNPUP-22EM, CAMNPUP-22EMA
6 320° b

PucyHok 2.2

O0603Ha4YeHns K pUCYHKy 2.2:

A

— KHOMKa yrnpaBneHus « »;
— nosie JOMOSTHUTENbHOIO NHAMKATOPA;
, 10 — BUHTBI KpenneH1s NeKTPOHHOro 6rioka K Kopnycy;
— Mone OCHOBHOMO MHAWKATOPa;
— akpaH XXK-nHgukartopa;
— KHOMKa ynpaBrieHus « ha »;
— nose LWKanbHOro UHANKaTopa;
— moaynbe XKK-nHgukatopa;
— MVKPOMPOLIECCOPHbIA MOAYIb;
— nosie NHAMKaUMn eanHUL, U3MEPEHUS;

»

12— kHonkKa ynpaBneHus « »:
13— BbICTynbl Ans ygobcTBa NoBopoTa NaHenwu.

OO ~NO® AP WN -

-_—
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2.3.2.2. OcHOBHOW wnHAMKATOP nNpeacTaBnseTr cobon nATMpaspsgHbIN
CEMUCErMEHTHbIN NHAMUKATOP C BbICOTOW MHAMLMPYEMBIX CMMBOSMOB 11 MM
W npegHasHaveH ansa nHaukaumu:

— 3Ha4YeHVs N3MePSIEMON BENNUYMHbBI B PEXNME U3MEPEHUIA;

— 3HayeHus napameTpoB KOHUrypaLnn B pEXMME MEHIO.

2.3.2.3. WkanbHbIi  MHOMKATOP npeacTaBnseT cobor nuHendaTyro
WwKany, cocrtosilyto n3 50 cermMeHToB, 1 NpeaHasHaveH Ang MHOMKaLMU U
BU3yanbHON OLIEHKU TEKYyLLEero 3HayeHns nusmepsemMon BenuYMHbl B yCTa-
HOBJIEHHOM AMana3oHe U3MepeHUN.

2.3.2.4. B none nHankaumm eanHnL namepeHnsa otobpaxaetcsd MHEMO-
HM4Yeckoe 0603HaYEeHNE YCTAHOBIMEHHbBIX €4MHUL, U3MEPEHNS.

2.3.2.5. [JononHnTenbHbI  MHOMKATOP npeactaenseTr cobonm 10-
paspsagHbid 16-CerMeHTHbI MHOAUKATOP C BbICOTOM MHOULMPYEMbIX CUM-
BoJSiOB 4,8 MM 1 npeaHasHa4vyeH ans UHOMKaumm:

— 3HaJYeHusi USMepsIeMOV BENMUYMHbLI B MPOLIEHTAX OT YCTAHOBIIEHHOIO
AvanasoHa N3MepeHUii B pexXnMe N3MeEpPEHNS;

— Ha3BaHWS NYHKTa MEHIO B PEXMME MEHIO;
— CeTeBOoro aapeca npubopa B MHOFOTOYEYHOM PEXUME;
— coo0bLLeHMst 06 olMbKax B pexxume «To4vka- ToUKay.

2.3.3. OnemeHTbI ynpaBrneHus

o A »

2.3.3.1. MNpeobpasoBatenb WUMEEeT KHOMKU « », « », « »,
npegHasHayYeHHble Ons:

—  BXOAa B PEXVM MEHIO 1 BbIXOAa U3 HETO;
—  HaBWrauuum no MeHio;
—  pefdaKkTUpOBaHUsi 3HAaYEHUI NapaMeTPOoB KOHpUrypaLmu.

o A »>

2.3.3.2. KHOMKM « », « », « » ANns paboTbl C MEHIO pacnosioxe-
Hbl Ha NMLEBOM NaHenu (CM. PUCYHOK 2.2) M Ha HapyXHoM Groke ynpaene-

HUs (CcM. pycyHok 2.1). KHonka «» NOACTPONKM (KOPPEKTUPOBKM) «HYISI»
pacronoxeHa Ha Hapy>XHOM Brioke ynpaBreHusl.
2.3.3.3. MNopsigok paboTbl € KHOMKaMu onucaH B n. 2.3.9.
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2.3.4. AneMeHTbl KOMMyTaLMUU U KOHTPOJIS

2.3.4.1. MNMpeobpaszoBaTenb MMeET cneayLimMe aNieMeHTbl KOMMyTauum
N KOHTPOSIS, pacnonoXeHHbIe Ha Moadyne KOMMYTaLun:

— KNeMMbl ANs NOAKITIOYEHUS TOKOBbIX LIENen;
— KrneMmbl 4ns KoHTpons Toka 4-20 MA n 0-5 MA;

— KMeMMmbl N5 MNOAKIMKYEHNsT YyCTponCTB, nogaepxusarowmx HART-
NPOTOKOJT;

— nepekntodartenes pexumos HART/TEST;

— nepeknoYvaTenb PeXNMOB TOKOBOMO BbIXOAa;

— KHOMKa BOCCTaHOBMEHMWS 3aBOACKMX YCTAaHOBOK;

— BWHT 3a3eMIeHns Ansi NOAKMHYEHUS NPOBOAA 3a3eMIIEHNS.

2.3.4.2. [ina gocTtyna K afieMeHTaMm KOMMyTauun 1 KOHTponsi npeobpa-
3oBarenen HeobxoaumMo OTBUHTUTL 3aHIOK KPbILWKY npeobpasoBaTenen.

2.3.4.3. lNpun ncnonb3oBaHMmM KabenbHbIX BBOAOB NoAKNtoveHne kabens
NPOM3BOAMTCA K KNeMMaMm, pacnofioXXeHHbIM BHYTpU Kopnyca npeobpaso-
BaTenewn. BHewwHWn Bug moayns kKOMMyTaLn NpUBEAEH Ha PUCYHKe 2.3.

2

PucyHok 2.3 — Moaynb KommyTauum
O0603Ha4YeHns K pUCyHKy 2.3:

1 — BMHTOBAs KNeMMHas KONoaka;

2 — BMHT 3a3eMIEHMS;

3 — KHOMKa BOCCTaAHOBIIEHNSI 3aBOACKNX YCTAHOBOK;

4 — nepekntoyaTens pexmnmoB HART/TEST;

5 — nepeknoyaTenb pexxMma TOKoBOro Bbeixoga 5 mA/20 MA.
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2.3.4.4. MapknpoBKa KOHTaKTOB KNEMMHOW KOMNOAKW NpuBeaeHa B Tab-
nuue 2.17.
Tabnuua 2.17 — MapK1MpoBKa KOHTaKTOB

Homep knemmbl MapkumpoBka
1 +U
2 -U
3 +TEST/HART
4 -TEST/HART
5 +
6 -l

2.3.4.5. Knemmbl 1 1 2 BLINOMHAOT criegyolme yHKUUN:

- obecrneyeHne nuTaHmsa npeobpasosartenen;

- nepenady B TOKOBOW NETIe aHanoroBoro curHana B gnanasoHe 4-20 MA,
COOTBETCTBYIOLLENO N3MEPSEMON BEMNYMHE;

- nepenadvy uMdpoBoro curHana B ctaHgapte HART-npoTtokona.

2.3.4.6. Knemmbl 3 1 4 cnyxat gna nogkniodeHus yctponcte ¢ HART-
NPOTOKOSIOM 1151 HaCTporku (KomMyHukaTop, HART-mMoaem) nnun anst KoH-
Tpons 3Ha4yeHns TokoBoro Bbixoga 4-20 nnm 0-5 mA.

2.3.4.7. Knemmbl 5 1 6 obecneumBaloT nepenady aHarioroBoro TOKOBOTO
cvrHana B avanasoHe 0-5 nnm 4-20 MA npu 4-x NPOBOOHON CXEME MOOKIoYe-
HUS.

2.3.4.8. lNepekntoyatenb pexmmoB HART/TEST cniyxut ons nogkrnove-
HUS KOHTaKTOB (kneMmbl 3 1 4) k TokoBoMy Bbixogy 4-20, 0-5 MA unu Bbixody
HART-npoTokona.

B nonoxenun nepeknoyatena «HART» k knemmam 3 1 4 BO3MOXHO
nogkntoveHne yctponcts ¢ HART-npotokonoMm (kommyHukaTtop, HART-
MogeM), MpVY 3TOM B TOKOBYHD METM0 (Uenb MuTaHus npeobpasoBaTernen)
nobasnsietcst conpoTtumaneHne 250 Om.

B nonoxeHun nepekntovatensa « TEST» k knemmam 3, 4 BO3MOXXHO nog-
KMoYeHve MunnuaMnepmeTpa Anst OUEHKM 3HAYEHUR CuMbl TOKa (BHYT-
peHHee conpoTMBIieHe MunnuamnepmeTpa He 6onee 10 Om).

B pexume mn3mepeHun nepeknoyaTenb OOMKEH HaAXoauTbCA B MOJIO-
XeHun « TEST».

2.3.4.9. lNepekntoyaTenb PeXUMOB TOKOBOTO Bbixoda 5 MA/20 MA cnyxut
Ans Bbibopa AnanasoHa TokoBoro Bbixoga 0-5 (5-0) MA nnn 4-20 (20-4) mMA.
MonoxeHune nepeknoyaTens aHanM3npyeTca MUKPOMNPOLLECCOPHBIM MOAYEM
npeobpasoBarenemn, B 3aBUCUMOCTU OT MOJSIOXKEHUSI NEPEKIoYaTENsS B MEHIO
npubopa OyayT nokasaHbl NapameTpbl Ans BbiBPaHHOMO pexuma TOKOBOro
Bbixoga. OBHOBMEHVE PEXMMOB TOKOBOIO BbiXOAa MPOUCXOAUT MOcrne KpaTt-
KOBPEMEHHOTO OTKIMHOYEHUS NMUTaHNS.
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2.3.4.10. KHoMka BOCCTaHOBMEHWS 3aBOACKUX YCTAHOBOK NpeaHasHa-
YyeHa Ansi BOCCTAHOBIEHNs KOHdUrypaumm npeobpasoBaTenei B COOTBET-
cTBun ¢ Tabnuuen 2.20.

2.3.4.11. BHellHWe anekTpudeckne coeduHeHust npeobpasoBaTenen
OCYLLECTBMAKTCA C MOMOLLBI pasbemMoB, KabenbHbIX BBOAOB, NpVBEAEH-
HbIX B [punoxeHun A.

2.3.4.12. PacnonoxeHue KoHTakToB Burnok 2PMI14 (WWP14), 2PMI22
(LLIP22) nokasaHo Ha pucyHke 2.4,

QOyHKUMOHANbHOE Ha3HayeHne KOHTakToB Buiok 2PMI14 (LUP14),
2PMI22 (LWP22) npuBeneHo B Tabnmue 2.18.

Tabnuuya 2.18 — PyHKUMOHANbHOE Ha3Ha4YeHUe KOHTaKTOB BUITOK

HaumeHoBaHue Lenm
Howep 4-x npoBogHas cxema 2-X NpoBogHas cxema
KOHTakTa posoA posoA
NoAKMYeHNs NnoaKntoYeHns
1 +U +U
2 -U -U
3 +l -
4 -l -

Bunku 2PMI14 (LUP14), 2PMI22 (LLIP22)

20 O1
40 O3

PucyHok 2.4 — PacnonoxeHune KOHTaKkToB BUSTOK

2.3.4.13. CxeMbl anekTpuyeckne coeavHeHun npeobpasoBaTenen npu
NCNONb30BaHUN YHUMPULMPOBAHHOIO ToKoBOro curHana 0-5, 4-20 mA u
HART-npoTokona B pexunmMe «Todka-Toukay npeacrasneHbl B n. 3.2.4.

2.3.5. ®opmupoBaHue curHana no HART-npoTokony

2.3.5.1. MNpeobpasosaTtenu gasneHns ¢ HART-npoTtokonom moryT ne-
penasaTtb nHdopMaLmio 06 namepsieMon BennuumMHe B LUGPOBOM BUAE Mo
OBYXMPOBOAHOW IUHWM CBSI3M BMECTE C CUIHanoM MOCTOSIHHOTO ToKa
4-20 mA. B 3aBUCMMOCTM OT MCMOSTHEHUS SNIEKTPOHHOro 6noka, npeobpa-
3oBartenu nogaepxueatoT padoty no HART-NpoTokony B pexume «To4ka-
TOYKa» UMM B «MHOTOTOYEYHOM» pexume (gns MM2, MM3).

2.3.5.2. B pexume «Touvka-Touka» npeobpasoBaTtenb noaaepxuBaet
obMeH faHHbIMU ¢ ogHuM unn gymsa HART-ycTporicTBamMn (KOMMYHUKa-
Topom, HART-mogemom), npu aTom:
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— npeobpasoBaTenb MMeeT «KOpoTKui agpec» «0» (3aBoackad ycTa-
HoBKa);

— npeobpasoBaTtenb OpPMUPYET CTaHAAPTHLIN YHUMDULMPOBAHHbIN
TOKOBbIN curHan 4-20 MA;

— npeobpasoBartens dopmupyeT LMPPOBOM CuUrHan B cTaHaapTe
HART-npoTokona, nepegasaemblii No TokoBon netne 4-20 MA npu
2-x NpOBOAHOM Cxeme MOAKIIYEHMS M MO Uenu nutaHus npu 4-x
NPOBOOHON CXEMe MOAKMIOYEHUs, MPU 3TOM LMEPOBON CUrHam He
McKaXkaeT aHaroroBbl cuUrHarn.

2.3.5.3. B «mHoroto4yeyHom» pexume CAMNMOUNP-22EM (M2, MI13)
JonyckalT nogkntoyenne k oghomy HART-moaemy, npy 3ToMm:

— CAMN®UP-22EM (MIN2, MIM3) AOMKHBI UMETb «KOPOTKWUIA agpecy,
OTNNYHbIN OT «O», oT 1 go 15, ycTaHOBMNEHHbIE B PEeXUME «TOYKa-
TOYKay;

— yctaHoBka B CAMNO®UP-22EM (M2, MI3) agpeca, OTNUYHOrO OT
«0», nepesoant CAMNOGUP-22EM (M2, MIM3) B pexum cdopmupo-
BaHUs Toka 4 MA No TOKOBOMY BbIXOAY;

— CAlMNo®UP-22EM (MIM2, MI3) ucnonesytoT uenb 4-20 MA TOMbKO
Ans nuTaHus npubopa;

— CANo®UP-22EM (MIM2, MI3) dopmupytoT uncpposon HART-
curHan, nepegaBaeMmblin NO anekTpuiecknm Lensm 4-20 MA;

— HART-curHan npuHnmaetca n obpabaTbiBaeTcs OgHUM UNv ABYMS
HART-ycTporicTBamn (koMMyHukaTopom n/mnm HART-mogemom).

2.3.6. Paborta c npeo6pasoBarenem no HART-npoTtokony

2.3.6.1. B npeobpa3soBatensax npumeHeH HART-NpoOTOKON, MOSHOCTLIO
cooTBeTCTBYIOWMA cneundumkaumm HART-npotokona Bepcum 7. CurHan
MOXET NpuHumaTbca n obpabaTtbiBaTbCsi MOObIM YCTPOMCTBOM, Nogaep-
XMBaKOLWWUM [OaHHbIA MPOTOKOS, B TOM 4uCne, PYYHbIM MOPTaTMBHbLIM
HART-koMMyHUKaTOpoM mnn nepcoHanbHbiM KomnbtoTepoM (MK) uvepes
CTaHOapTHbIM nocnegoBaTenbHbI  MOPT M gononHutensHeln HART-
mogem. HART-npoTokon gonyckaeT ogHOBPEMEHHOE Hanuyue B cUCTeEMeE
OBYX YMpaBnsiloWMX YCTponcTB: cuctembl ynpaenenuss (MK ¢ HART-
mMogemom) u pydyHoro HART-kommyHuKaTopa. 3Tu ABa yCTPOWCTBA UMEIT
pasHble agpeca 1 OCyLLEeCTBMAIOT OOMEH B peXXrMe pasferneHnss BpeMeHu
KaHana cBs3u, Tak 4YTo npeobpasoBaTernib MOXET NPMHUMATL W BbIMOJHATb
KOMaHAbl KaXXgoro u3 Hux. [ns paspelueHns 3anucu napameTpos B Npeob-
pasoBaTenb no HART-npoTokony HeobxooMmMo MepeBecTn 3HaYeHWe na-
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pameTpa nyHkta meHwo «3AlMPET 3AlM (WRITE PROT)» B cocTosiHue
«OFF».

2.3.6.2. KoHdurypaumoHHasa nporpamma «HARTconfig» npeaHasHadve-
Ha Anst NpoBeAEHUS KOHUTYPUPOBaHUS BCEX NapamMeTpoB U NOACTPONKU
npeobpasoBatenein. [porpaMmMa MOXeT MCNONb30BaTbCA OIS  KOHUry-
pyupoBaHMsa  Opyrux npeobpasoBaTtenen noggepxuBarowmx HART-
npotokon. MNporpamma pa6botaet nog OC Windows7/Vista/XP.

[na paboTbl nporpammbl ¢ npeobpasoBateneM Heobxogum MOLEM,
nogkntoyaemMeln Kk nocriegosatensHomy COM-nopty nnmn USB-nopty MK
(ans aTmMx uenen moxHo mcnonb3oeatb HART-mogembl HM-10/R, HM-10/B,
unnn HM-10/U, seinyckaemble HIMIM «3NIEMEP», unu niobon mogem apyrmx
npoussoguTenen). Mogem MoxeT ObITb NOAKMNIOYEH K NpeobpasoBaTento B
ntobor Touke TOKOBOW NETNN C UCMOMNb30BaHNEM Harpy3o4HOro ConpoTuB-
NEHUsi: Ha NynbTe yNpaBreHusl, U3MepUTENIbHOM CTEHAE WNN Henocpea-
CTBEHHO K nNpeobpasoBaTento. Nporpamma «HARTconfig» nmeet yoobHbIn
WHTYUTUBHO MOHSITHBIN MHTEPJdENC Nonb3oBaTensi, B nporpammMe peanmnso-
BaHa pyccKos3blyHasi cuctema cnpasku. [NonHble onucaHne paboTbl nNpo-
rpaMmbl  M3NOxeHo B PykoBoaocTBe onepatopa Ha  nporpammy
«HARTconfig».

2.3.6.3. ConpotuBnenune Harpysku B uenu nutaHnsa CAMNOUP-22EM
(MN2, MMN3) gns nogkntodeHnss HART-ycTpoiicTB (koMmmyHukaTtopa, HART-
mMoaema), AOMmKHO 6biTb He MeHee 250 Om. KonnyectBo npeobpasoBare-
nen B CETU NPU «MHOTOTOMEYHOM» PEXMME B 3aBMCMMOCTU OT Hanpsike-
HUS UCTOYHWUKA MUTAHWS U Harpy304YHOro COMPOTUBMEHUS NPUBEOEHO B
Tabnuue 2.18.1.

Tabnuua 2.18.1 — Konnuyecteo CAMNPUP-22EM (MIM2, MIM3) B ceTn npu
«MHOFOTOYEYHOM» PEXMME B 3aBUCUMOCTU OT HaMPSHKEHUS] UCTOYHMKA Mu-
TaHWA 1N HAarpy3o4YHOro conpoTuneneHna

MakcumansHoe HanpspkeHne MakcumanbHbI TOK
c AI\(I?IJKI;I{I?S;(I;M ConpoTuBnexue Harpyskn MCTOYHMKA Harpy3Kku UCTOYHMKa
(MN2, MN3) Anst HART-yctpoiicts, Om nuTaHus, nuTaHns,

B ceTy B MA

10* 250 24 60

15* 250 36 90

5* 500 24 30

11* 500 36 70

MpumeyaHue— *MNepeknovatens «HART/TEST» Haxogutcs B nonoxexnne « TEST»

2.3.6.4. Cnucok HART-komaHA npvBefeH B npunoxexHuu I
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2.3.7. OCHOBHbI€ peXUMbI

2.3.7.1. MNpeobpasoBaTenib MOXET HAXOAUTLCS B OQHOM U3 CMELYHOLNX
OCHOBHbIX PEXMNMOB:

- PEXUM USMEPEHUST,

- PEXKUM MEHIO.

2.3.8. Pexxum nsmepeHus

2.3.8.1. MNpeobpas3oBaTtent MNepexoouT B pexXuM U3MePeHUs mocre
BKMIOYEHUS NMUTaHNS.
2.3.8.2. B pexume usmepeHusi npeobpasoBatenb:

- n3MepaeT AaBrieHune,
- BbIBOOUT pe3yrbTaT U3MEePEeHNA Ha MHONKaTOP;

—  npeobpasyeT pes3ynbTaT U3MEPEHUs B TOKOBbIM curHan 4-20 wnm
0-5 MA;

—  cbopmupyeT LmdpoBow curHan Ha 6ase HART-npoTokona.

2.3.8.3. Ha ocHOBHOM MHAMKaTOpPE BbIBOAUTCH 3HAYEHUE U3MEPEHHOIO
OaBneHns B BUAe, 3a4aHHOM COOTBETCTBYHOLUMMU NapaMmeTpamu KOHU-
rypauuu.

Tun oTobpaxeHns N3MepPSEMON BENNYMHBI BbIOMpaeTcs Npu KOHUry-
pypoBaHMK MNpeobpasoBaTenen u3 cnegywLwero crnucka: cuna Toka -
«MAY, NPOLEHT OT AnanasoHa u3amepeHusa n npeobpasoBaHus - «%», AaB-
neHue - B BbIOpaHHbIX eQUHMLAaX M3MEPEHUS AaBMNeHNS.

EouHUUBl n3amMepeHusa OaBneHus WHOUUUPYIOTCS B Mofe uHAuKauum
eOVHNL, M3MepeHus 1 BbIGMparoTca nonb3oBaTenemM npu KOHMOUrypmposa-
HUM npeobpasoBaTtenen u3 paga - «Ma, klMa, MMa, krc/cm®, krc/m”, Mm
pT.CT., MM BOA.CT. , 6ap, mbap, atm».

2.3.8.4. Ha pononHuTensHOM NMHAuKaTope BbIBOAUTCS 3HAYEHWE U3Me-
PEHHOrO JaBMneHMs B MPOLEHTax OT AvanasoHa u3mepeHus u npeobpaso-
BaHUS.

2.3.9. Pexxnm meHro

2.3.9.1. Pexum meH0o npegHasHa4vyeH ans peaakTMpoBaHust U/unm npo-
CMOTpa YCTaHOBIEHHbIX 3Ha4YeHWn napameTpoB npubopa. M3ameHeHHoe
3HayeHue napameTpa COXpaHAEeTCs B 3HEProHe3aBMCMMOW NamMsATH U BCTyna-
€T B JeNCcTBME Cpa3y Mocne OKOHYaHus pedakTupoBaHus. [pu Bxoge B pe-
JKUM MEHI0 NMpOLecChbl N3MepeHnst U npeodpa3oBaHnst JaBMEHUss B TOKO-
BbI CUrHan He NpekpaLiarTcs.

2.3.9.2. Cnucok napameTpoB KOH(UIrypupoBaHUs UMEET OBYXYPOBHe-
BYIO CTPYKTYpY. BepxHuin ypoBeHb — rnaBHoe MeHo (cM. Tabnuuy 2.19) u
HWKHWUIA ypOBEHb — NOAMEHIO (cM. Tabnuuy 2.20)

2.3.9.3. HaBuraumsa no MeHK OCYLLECTBMSETCA C MOMOLLbI KHOMOK

o Al ™

« », « »,« ».
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2.3.9.4. KHonka « o » npegHasHavyeHa Onsa Bxoda B MeHK npeobpa-
3oBaTenen u3 pexuma usmepeHul, nepexoaa B pexum pedakmuposaHusi
napamempos, a Takke BBoga (3anvMcm) OOHOBIEHHbIX 3HAYEHWI NapamMmeT-
pOB B NamsiTb MUKponpoLeccopHoro 6roka npeobpasoBatenen. [pu Bxo-
0e B PEeXUM MEHI Ha [OOMOSMIHUTENbHOM MWHAMKATOpe OTobpaxaeTcs
ycnoBHoe 0603HayYeHne pegakTMpyemoro napameTpa, a Ha OCHOBHOM WH-
avkaTope - 3HavyeHne napamMmeTpa.

2.3.9.5. KHorka « A » npegHasHayveHa Ang npocmotpa (Bbibopa) na-
paMeTpoB MEHIO Hasaj 1 U3MEHEHUS 3HAUYEHUST PeAaKTUPYEMOTO paspsaaa.

2.3.9.6. KHonka « » » nNpegHasHa4yeHa ans npocmoTtpa (Bbibopa) na-
paMeTpoB MeHIo Brnepea v Bolbopa pegakTupyemMoro paspsiga.
A »
2.3.9.7. OgHOBpPEMEHHOE HaXXaThe KHOMOK « » N « » B pexume
npocmMoTpa napameTpa OCYLUECTBMSET NEPexos B PexuM U3MEePeHUs 3
no60oro NyHKTa MEHI0

A »

2.3.9.8. OgHoBpeMeHHOE HaXaTue KHOMOK « » U « » B pexume
pedakmuposaHusi napaMmeTpa MO3BONSIeT NEPerTn B pexum fpocMmompa
napameTpa (6e3 coxpaHeHns peaakTMpyemMoro 3Ha4yeHus).

2.3.9.9. YcraHoBKa (peaakTMpoBaHME) YNCITOBLIX 3HAYEHMI NapamMeTpa
NPON3BOAMTCS B CreayroLen NocneaoBaTeNbHOCTY:

o

— HaXXMUTE KHOMKY « » B PeXXUMe ripocmMompa MeHIO;

»

— BblbepuTe pegakTmpyembi pa3psag ¢ NOMOLLBH KHOMKK « », Npn
3TOM pefakTUpyeMbI pa3psg MUraeT;
— MpPW HaxXaTun KHOMKU « A » 3Ha4YeHMe pefakTupyemoro paspsga
yBENUUMBAETCA Ha edvHuuy, nocne yucna «9» cnegyet «0», B cTapliem
paspsge nocne Ynucna «9» crnenyeT 3Hak «-», 3ateM «0y»;

— 3aBepLluMTe pedakTMpoBaHWe napameTpa (C COXpaHeHWeM YCTaHOB-
FIEHHOIO 3HAYEHMS) HaXaTUeM KHOMKM « o »;

— OTCYTCTBME BO BPEMS PEOAKTUPOBAHUSA HaAXXaTUS KHOMOK B TEYeHue
3-X MUHYT NepeBoaWT npeobpasoBaTenb B PEXUM U3MEPEHUIA, NPU STOM
pe3ynbTaTbl peAakTUPOBaHUSA HE COXPAHAITCS.

2.3.9.10. Bbibop 3Ha4eHun napameTpa M3 crnucka MMeeT crnefyolime
0COBEHHOCTH:
— nocrne Bbibopa COOTBETCTBYHLLErO MyHKTA MEHK HaXMWUTE KHOMKY
« o », MPU 3TOM peaaKkTUpyeMbli napameTp HaYHEeT MUraThb;

— nepenguTe OT OQHOIO 3HAYEeHWs MapameTpa K APYroMy C MOMOLLbIO

A »>

KHOMKM « » - Ha3ag, « » - Bnepen;
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— 3aBepluMTe pedakTMpoBaHue napameTtpa (C coxpaHeHwem BbibpaH-
HOro 3HaYEeHWs1) HaXaTuem KHOMKM « o »:

— OTCYTCTBME BO BPEMS pefaKTUPOBaHUSA HaXKaTUSA KHOMOK B TeYeHue
3-X MUHYT nepeBoauT npeobpasoBaTenb B PeXvUM U3MEPEeHun, Npu 3Tom
pes3ynbTaTbl peAakTMPOBaHUSA HE COXPaHSIOTCS.

2.3.9.11. [Inqa Bxoga B pexum pedakmupogaHusi NapamMeTpoB HAaXXMUTE
KHOMKY « 4 ». Ha nHgmkatope npeobpasoBatener NosiBUTCA coobLieHne
«PASS» - 3anpoc Ha BBOA naponsi (ecnv Obin yCTaHOBMEH Mapoflb Ha pe-
A »
AaKkTupoBaHuWe napameTpoB). YCTaHOBUTE KHOMKaMM « », « » Yunc-
noBoe 3HadyeHue napons (uenoe 4Mcno M3 gmanasoHa oT 1 0o 9999) un
HaXXMUTE KHOMKY « o ». Ecnv naponb 6bin BBeAEH NpaBWibHO, HA UHAW-
kaTope nosiBnsieTcsi coobuweHne «PASS MNPABUJIBHO (PASS OK)». Ecnu
naposnb HabpaH HenpaBUIbHO, TO MPU HaXXaTWUM KHOMKK « o » Ha NHOuKa-
Tope B TedeHue 1 ¢ BbiBoguTcs coobuieHme «Err HEBEPHO (WRONG
PASS)», o3HavatoLee 3anpeT pedakTMpoBaHUSA NapaMeTpoB (pa3peLuéH
TONbKO NpocMOoTp). Ecnn naponb paeeH - 0, To 3anpoca Ha BBOA Napons
He Oyger.

2.3.9.12. [ns nepexofa u3 2/1a8H020 MeHK B MoOMeH!o (npu Bbibope

napameTpa «Sub MOAMEHIO (SUBMENU)») 1 HaxXMnte KHOMKY « o ».

A »>

Bbibepute kHonkamm « » UNN « » HEOOXoOAUMBIN NapameTp noame-
HIO Y HAXXMUTE KHOMKY « o » ONs BXoda B pexum pedakmuposaHus na-
pameTpa, Mpu 3TOM TeKylllee 3Ha4YeHe napameTpa 3amuraer.

2.3.9.13. B pexume pedakmupogaHusi YCTaHOBUTE >Xeraemoe 3Hade-

A »

HMe napamMeTpa C MOMOLLbI0 KHOMOK « » N « ». Haxmute kHonky
« o ». MuraHve napameTpa npeKkpaTUTCH, U YCTAHOBMEHHOE 3HayeHue
oyget 3anucaHo B namstb CAMNOUP-22EM.

2.3.9.14. Onsa Bo3BpaTta U3 pexuma rnoOMeHI0 B 2/1a8HOE€ MEHIO N U3
2/1a8H020 MEHI0 B PexXum u3mMepeHusi BblbepuTe napametp «rEty un
HaXXMUTE KHOMKY « o ».

2.3.9.15. [Inga 6bICTpOro Bo3BpaTa B pexum usmepeHul u3 noboro
A »>
YPOBHSI MEHIO OAHOBPEMEHHO HaXXMUTE KHOMKM « » N« » Npu
YCIOBMU, YTO 3HAYEHUE MapaMeTpa Ha MHONKATOpPE He MUraeT (T.e. He
BKITHOUEH peXuUM pedakmupoeaHusi napamempa).

Mpubop Takke BO3BpaLLaeTCs B PEXUM U3MepeHun 6e3 coxpaHeHus
N3MEHEHWN NPU HEHaXaTUN KHOMOK B TeYeHUe 3-X MUHYT (aBTOBbIXOA).
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Tabnuua 2.19 — MMaBHOE MEeHI0

MyHkT HaunmeHoBaHune MpuMedaHme
rNaBHOro0 MEHI0 napameTpa
Unit | EavHnubl namepenns Bbibop eauHuL, nsmepeHuin n3 cnmcka
Ed klla | Aasnexus
(UNIT KPA*
0.00 | HwkHniA npenen avana- Uncrnosoe 3HauyeHne 13 amanasoHa nsme-
HIO klla | 30Ha U3MEpeHust n npe- peHun npeobpasoBaTenemn, COOTBETCTBY-
(LRV KPA)* o6paszoBaHus owee BbIXOgHOMY curHany 4 mA
250.00 | BepxHuit npegen avana- Uncrnosoe 3HayeHne 13 amanasoHa name-
B0 klla | 30Ha u3MepeHnsa u npe- peHuii npeobpasoBaTenei, COOTBETCTBY-
(URV KPA)* | oGpa3oBaHus 1olLiee BBIXOAHOMY curkany 20 MA
0.00 | MuHumanbHbIA  HWKHWIA [aHHbIN NapaMeTp ycTaHaBNUBAETCs Npu
HIW «kMa | "peden awanasoHa ws- Npou3BOACTBE U COOTBETCTBYET MOAENM
(LTL KPA)* | MepeHuii npeobpasoBaTteneil, AOCTYNeH TOMbKO AN
npocmoTpa
250.00 MakcumanbHbI BEpXHUIA [aHHbIN NapaMeTp ycTaHaBnNMBaeTCcs npu
) npegen [guanasoHa wus- Npou3BOACTBE U COOTBETCTBYET MOAEN
Brin Kni MepeHui npeobpasoBaTenei, JOCTYNEH TOMbKO ANs
(UTL KPA) npocmoTpa
10.00 MuHUManbHbIN AnanasoH [aHHbIN NapaMeTp ycTaHaBNMBaeTCs Npu
: n3mepeHusi u npeobpa- nNpoun3BOACTBE N COOTBETCTBYET MOAENM
MAH Kni 30BaHuUsA npeobpa3soBarternein, 4OCTyNeH TONbKO AN
(MIN KPA) npocmoTpa
0.5 | Bpems gemncuposaHus YcTtanaBnueaetcs B AgnanasoHe ot 0,0 oo
8EMIN CEK 99,9 cekyHp ¢ warom 0,1 cekyHabl
(dJAMP  SEC)*
2 | KonnyecTtBo fecaTnyHbIX
103 TOYKW | 3Haxos nocne sansToii Onpenefmer KONMM4eCcTBO 3HaKOB nocrne
(PRECISION)* 3ansTol Ha OCHOBHOM MHAMKaTope
Ind | Pexvm nuavkaumm OnpegensieT Tun oTobpaxeHus uamepsie-
TUM kMMaA MOV BENMYMHbI HA OCHOBHOM MHAMKaTOpE
(TYPE KPA)* npeobpasosaTteneii
SUb | Bxoa B noameHio [MogmeHIo coaepXuT 4ONONMHUTENbHbIE
NMOAMEHHIO napamMeTpbl KOHUrypaumm
(SUBMENU)*
rEt | Bbixoa us meHto BosBpaT B pexum nHaukaumm uamMepeH-
BO3BPAT HbIX 3HaYeHN
(RETURN)*

MpumeyaHune—*0Ob6o3Ha4YeHNEe NapameTpa Ha aHINACKOM A3bIKE.
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Tabnuua 2.20 — lNogmeHio

[MyHKT nogMeHto

HanmeHoBaHve napameTpa

[MpumeyaHve

SEnS | 3arpyska napameTpoB 61oka ceH- BbinonHsietcst npu 3ameHe 6noka
3AIrPY3KA | copa ceHcopa, TpebyeTcs noaTBepXaeHNe
(RELOAD)* «YES» ansa sarpysku napameTpos
OUTP | MeHio TOKOBOro Bbixoda Bxop B MeHi0 3agaHusi napameTpoB
TOK BbIX TOKOBOrO Bbixoaa
(OUTPUT)*
4-20 Twvn TOKOBOrO BbIXOAA Bbi6op npsimoit «4-20» wnu obpat-
™mn mA (nepekmnioyaTenb pexvuma TokoBoro | Homn «20-4» 3aBUCUMOCTK npeobpa-
BbIxoaa 5 MA/20 MA B NonoxeHun 30BaHUsA
(TYPE mA)*
«20 MA»)
0-5 Twn TOKOBOrO BbIxoAa BbiGop npsimoii «0-5» unu obpatHomn
o ™l mA (nepekntoyaTernb pexurma TOKOBO- «5-0» 3aBucUMoOCT npeobpasoBa-
g ro Bbixoga 5 mA/20 MA B nonoxe- HUS
- (TYPE mA)*
°; HUM «5 MA»)
3 o OFF Pexvma Bb160p hMKCMPOBaHHbIX 3HAYEHWIA
=g PUKC mA | urKCMpoBaHHOro Toka TOKa M3 crnucka
g (FIXCURR mA)1
= 3.70 | 3HaueHue Toka OWMnbKN BbiGop hukcrpoBaHHbIX 3Ha4YEHWI
TOK Ol mA TOKa oWwmnbKM 13 cnuncka
(ALARM mA)*
rEt | Bbixoa 13 MeHto Bosspart B pexvm noameHo
BO3BPAT | TOKOBOIO BbiXxoaa
(RETURN)*
Func | MeHto Bbibopa cyHKUMM Npeobpa- Bxop B MEHI0 HAaCTPONKN (OyHKLMK
@YHK | 30BaHusi npeobpasoBaHusi
(FUNCTION)*
Lin | Twvn dpyHKumm Bbi60p nuHerHow «Lin» nnm
@YHK MPEOB | npeobpa3oBaHus KOpHeun3BnekawoLen «Sqrt» dyHK-
< (FUNC TYPE)* uun npeobpasoBaHus
53 2.0 | Mopor nuHeapusauun** Bbi6op 13 cnucka nopora nuHeapu-
i3 JINHEAP % 3aumnn PYHKLMM N3BMEYeHUs KBad-
% g 3 (LIN %)* paTHoro B6113mn Hyns
§ g§ OFF | Mopor oTceukn™* BbiGop 13 cnncka nopora oTceyku
3 g OTCEYKA% (pacxoga) dyHKLMKN n3BneYeHns
2o (CUTOFF_ %)* KBaApPaTHOro KOpHs
rEt | Bbixog 13 meHio BbiGopa dyHKLMK BosBpart B pexvmMm noameHo
BO3BPAT | npeobGpa3oBaHusi
(RETURN)*
Corr | MeHto koppekuum BxoA B MEHI0 KOPPEKLIMM HKHETO 1
NnoaCTPOMKA | avanasoHa nsmepeHuii 1 npeobpa- | BepxHEro Npeaeros avanasoHa
(TRIM)* | 3oBaHuii n3MepeHuin n npeobpas3oBaHns
0.00 | CmelleHue wwKanbl CwmelLeHne N3MEePEHHOro 3Ha4YeHns
COBI kla Ha 3a/1aHHYI0 BENUYNHY
(SETL _KPA)*
0.01 | MopcTpovika «Hyns» CwmelleHune Hynsi npeobpasoBaTe-
g_ HOJlb k[a nei
o (NULL KPA)*
2 z 0.01 MopacTpoiika HkHero nNpeaena YcTaHoBKa TOYHOrO 3HaYeHUst
T g HWKH k.ﬂa AnanasoHa n3mepeHuii 1 npeobpa- | M3MepsieMoro AaBneHust B6nmaun
088 (SETL KPA)* 30BaHUi HIDKHETO Npeaena AvanasoHa
Igg V3MepeHuit 1 npeobpasoBaHUi
g 3 249.85 MopcTporika BepxHero npegena YcTaHoBKa TOYHOrO 3HAYEeHUs
= BERX KlTa | e | e wero npesena suanasors
Ts (SETH KPA)* o _
$ s 13MepeHuii n npeobpasoBaHuin
o T rEt | Bbixoa 13 meHto Bosspart B pexvmM noaMeHo
Q BO3BPAT | koppeKkuun ananasoHa n3MepeHunin
(RETURN)*
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Mpogomkenune Tabnuupl 2.20

[MyHKT noagMeHto

HanmeHoBaHue
napametpa

MpumeyvaHne

On
KHOIIKA «0»
(BUTTON «0»)

PaspelueHuve ycra-
HOBKM «HYNsi»
BHELLUHEN KHOMKOWN

Pa3spelueHne «On» unu 3anpetye-
Hyue «OFF» 06HyneHusi nokazaHuin
OT KHOMKM «0», pacnonoxeHHOW Ha
HapY)XHOM Brioke ynpaBneHusi

rU | BblGop s13blka MEHI0 BbiGop pycckoro «rU» nnv aHrnui-
AA3bIK ckoro «EnG» si3bika 0TOBpakeHus
(LANGUAGE)* MEHIO
PASS | BBog u pegaktupo- Maponb Ha pegakTMpoBaHue napa-
MAPOJIb | ganme napons METPOB KOHMMrypaumu, 4OnyCTu-
(PASS) Mble 3Ha4yeHus oT 0 go 9999
HArt | MeHto napameTpoB
MEHIO HART | HART- npoTokona
(MENU HART)*
OFF | 3anpeLlueHne BBoAa 3anpelueHne «On» unu paspeLue-
3AMPET 3AN

(WRITE PROT)*

1 pefakTupoBaHus
napameTpoB Mo
HART-npoTtokony

Hue «OFF» koHdurypauum npeob-
pasoBatene no HART-npoTokony

MeHto napameT-
poB HART- npo-
TOKONA

rEt | Bbixoa n3 MeHo Bo3BpaTt B pexxvm nogMeHto
BO3BPAT | napameTpos HART-
(RETURN)* npoTokona

rEt | Bbixog us nogmeHto Bo3Bpat B rnaBHOe MeHI0
BO3BPAT
(RETURN)*

MpumevyaHnng

1 *Ob6o3HayeHve napameTpa Ha aHrMUNCKOM S3bIKe.

2 ** [NlapameTp OOCTyMeH TONbKO MpW BKIIOYEHWN KOpHen3BrekawLwen yHkumMm npeob-

pa3oBaHuA.

2.3.10. 3apgaHue napameTpoB KOHUrypupoBaHusa npeobpa3oBa-

Tenen

2.3.10.1. MNMapameTpbl KOHPUIYprpOBaHMs NMpeobpasoBaTenen n 3aBoAackue
YCTaHOBKM NpuBEAEHbI B Tabnuvue 2.21.
Tabnuvua 2.21 — 3aBoackas ycTaHOBKa NMapameTpoB KOHUIypupoBaHus npe-

obpasoBatenemn
HavmeHoBaHne O6o3HaveHne Ha Jonyctumble 3Ha- |3aBopackast
NeNe n.n
napameTpa YKK-nHgukatope YeHus napameTpa |ycTaHoBKa
EAnHULBI n3mepeHus Unit Ma, kMa, MMMa, krc/om?, «Ma vnm
AaBneHus EG «kfa | 2.3.10.2 |krc/M’, MM pT.CT., MM BOR. MMa
(UNIT KPA)* ct., 6ap, mbap, atm.

HwxHuiA npegen avanaso- 0.00
Ha U3MepeHuii n HMo «kMa | 2.3.10.3 -9999...99999 i
npeobpasoBaHus (LRV _KPA)*
BepxHun npegen guana- 250.00
30Ha M3MepeHnin 1 Npeob- B «Mfa | 2.3.10.3 -9999...99999 o
pa3oBaHua (URV KPA)*
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Mpopomkenne Tabnuubl 2.21

HavnmeHoBaHue O6o3HayveHne Ha NeNe . Honyctumble 3Ha- |3aBopackas
napametpa YKK-nHgukatope - YeHusi NnapameTpa |ycTaHoBKa
MuHUManbHBIR HUKHUIA 0.00
npenen ananasoHa HIMA  klla 2.3.104 -9999...99999 rrx
N3MepeHui (LTL KPA)*
MakcumanbHbI BEpXHUIA 250.00
npegen ananasoHa Bl  klla 2.3.104 -9999...99999 b
M3MepeHun (UTL KPA)*
MwHMManbHbIM Ananas3oH 10.00
N3MepeHnin n MUH klla 2.3.10.5 -9999...99999 el
npeobpasoBaHus (MIN KPA)*
Bpemsa gemndpumposaHus 0.5
OEMI CEK | 2.3.10.6 0.0...99.9 0
(dAMP__ SEC)*
Konunyectso 3HakoB nocrne 2
3ansTon o3 TOYKM | 2.3.10.7 0,1,2,3,4 2
(PRECISION)*
Pexum nHamkaumm Ind MA, %, OaBneHuve - B «Ma unu
TUI kla 2.3.10.8 |BbIGpaHHbIX eguHMLax MMa
(TYPE KPA)* n3mepeHust
Tun TOoKOBOrO 4-20
BbIXOa ™I mA | 23.10.9 4-20, 204 4 4-20
(TYPE mA)* ’
Pexuma curkecrpoBaHHOro OFF OFF (pexum oT-
TOKa PUKC mA KJ;I%LI%),O&%%O,
FIXCURR mA)* .0,12.0, 16.0,
( )" | 2.3.10.10 20,0, 22.5 wn OFF
-0.1,0, 1.25, 2.5,
3.75,5.0,6.0
3HayeHwue Toka oLMbKN 3.70 OFF (Tok oLumbku
TOK Ol mA | 2.3.10.11 | sanpeLuieH), H13KuiA
(ALARM mA)* NINN BLICOKUN 3.7
YPOBEHb B Anana- :
30He 3.70 ... 22.50
mnn -0.1...6.0 MA
Tun dyHKUMM Lin Lin (nuHenHas) unm
npeobpasoBaHus @YHK IMPEOL | 2.3.10.12 Sqrt (kopHenssne- Lin
(FUNC TYPE)* KaroLias).
Mopor nuHeapusaunn™* OFF (HeT nuHeapu3a-
2.0 umm), 0.5, 1.0, 2.0,
JIMHEAP % | 2.3.10.13 | 3.0 % oT avana3soHa 0.5
(LIN %)* uaMepeHus n npeob-
pasoBaHus
Mopor oTceukn™* OFF (HeT oTceuku),
OFF 0.25,1.0,2.25,4.0
OTCEYKA % | 2.3.10.14 % OT AnanasoHa OFF
(CUTOFF %)* M3MepeHus n npe-
obpasoBaHusi
CwmeLleHve Wwkanbl 0.00
COBI klMa | 2.3.10.15 +30 % 0%
(SETL KPA)*
MopcTporika «Hyns» 0.01
HOJIb «klla | 2.3.10.16 +2,0 % -

(NULL KPA*
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MpogomkeHne Tabnuubl 2.21

HavnmeHoBaHuve O6o3Ha4veHne Ha NeNe . Honyctumble 3Ha- |3aBopackas
napametpa YKK-nHgukartope - YeHusi napameTpa |ycTaHoBKa
MopcTporika HUXKHEero 0.01
npegena guanasoHa HUWXH «klMa | 2.3.10.17 +2,0 % -
M3MepeHun (SETL KPA)*
MopcTporika BepxHero 249.85
npegena guanasoHa BEPX «klla | 2.3.10.18 +2,0 % -
n3MepeHuii (SETH _KPA)*
PaspeLlueHne ycTaHoBKM On On — paapelLaeT
«HYNsi» BHELUHEN KHOMKOon KHOINKA «0» | 2.3.10.19 OFF — sanpewaer OFF
(BUTTOM «0»)*
BbiGopa si3blka MeH0 ru rU - pycckun
A3bIK | 2.3.10.20 | EnG - aHrnuiickmi ru
(LANGUAGE)* A3bIK
3anpelleHune BBoda 1 pe- OFF On - sanpewaer
OaKTVpoBaHUS NapameTpoB 3AMPET 3AMN | 2.3.10.21 OFF - paspeLaet OFF
no HART- npotokony (WRITE PROT)*
MpumevyaHnnsg
1 * O6o3Ha4eHve napameTpa Ha aHrMUINCKOM Si3blKe.
2 ** [NlapameTp AOCTyNeH TOMbKO MpW BKITIOYEHWN KOpHen3BreKkatLlen dyHKuMn npeobpaso-
BaHus.
3 *** 3aBoackas ycTaHOBKa COOTBETCTBYET MoAenu npeobpasoBaTenen.

2.3.10.2. «EQ (UNIT)» - eanHuubl MSMGEGHMH AasneHus. BeibupatoTcs

n3 cnucka: a, kMa, MlMa, KFC/CMZ, Krc/m<,

MM PT.CT., MM BOA.CT., 6ap,

MOap, aTM. B COOTBETCTBMM C Tabnuuen 2.22. Npn M3MEHEHUU eauHML
N3MEepPEeHNs MPOUCXOAUT aBTOMaTUYECKUIA MepecdET KonmyecTBa 3HAKOB
nocrie 3ansiTon, npenerioB AnanasoHOB U3MepeHus U npeobpas3oBaHus K
BbIOpaHHbIM eguHMLam namepenus. NapameTp onpegensieT pa3smepHoOCTb
pesynbTata U3MepeHusi, BbIBOOUMOIO Ha OCHOBHOW uHAukaTop. [locne
nameHeHnsa napametpa «EO (UNIT)» npoKoHTponupoBaTb U nNpu Heobxo-

anmocTn oTpedakTupoBaTtb napameTpbl «HMO (LRV)» n «Bl1d (URV)» B
cooTtBeTcTBMM C n. 2.3.10.3.

Tabnuua 2.22 — MHEMOHWKa eguHUL, M3MEPEHUs AaBneHus

EquHAL MHeMOoHUKa eanHnL MHeMOoHUKa eanHnL
N3MepeHUs AaBneHnst Ha N3MepeHUsl AaBneHnst Ha
n3MepeHus aAaBrneHnst .
PYCCKOM 5A3blKe aHIMUCKOM SA3blke
MNa MNa Pa
klMa KMa KPa
MMa MIa MPa
krc/cm® KI/cm? KGlcm?®
Kkrc/m” K/m” KG/m®
MM pT. CT. mmPT mmHG
MM BOf. CT. mmH,0 mmH,0
Oap 6aP bar
mbap m6aP mbar
aTtMm. atm atm
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2.3.10.3. «Hr1d (LRV)» n «Bl1d (URV)» - HWKHUIA U BEPXHWUIA Npegensl
OunanasoHa M3mepeHusi u npeobpasoBaHus nNpeobpasoBartenen. [JaHHble
napameTpbl ONPEAENAOT Anana3oH MHOMKALMN 1 AManas3oH npeobpasosa-
HUA ONs TOKOBOrO BbixOAa. 3HayeHue AuanasoHa AOMKHO HaxoauTbes
BHYTPU OManasoHa U3MepeHun, onpeaenseMoro Mogenbo npeobpasosa-
Tenen B COOTBETCTBMM C Tabnuuamu 2.4 — 2.6, 1 COOTBETCTBOBATL YCHO-
BuaAM napametpa «MWH (MIN)». Oonyctumble 3HaudeHust oT -9999 po
99999.

2.3.10.4. «HIA (LTL)» n «BlMA (UTL)» - MUHUManNbHbIA HUXXHUA U MaK-
CMMarbHbIN BEPXHUIA Npegensl AvanasoHa uamepeHuni. 3HadeHus npege-
NOB yCTaHaBMMBAKTCA Npy U3rotoeneHnm 6noka ceHcopa CAMOUP-22EM
B COOTBETCTBMM C Tabnuuamu 2.4 — 2.6. [JaHHble napameTpbl LOCTYMHbI
nonb3oBaTento TONbKO ANA NPOCMOTPa, NpW MOMbITKE peaakTUpoBaHUS
napameTpoB oTobpaxaeTcsa coobueHne - « SAMIPET PEAG (REAd ONLY)».

2.3.10.5. «<MVH (MIN)» - MUHUManbHbLIA Ananas3oH U3MepeHnst n npe-
obpaszoBaHus. JonycTumasi pasHOCTb MexXAy BEPXHUM W HKHUM Mpege-
naMu gvanasoHa M3MepeHust U npeobpa3oBaHus. 3Ha4YeHNe pasHOCTM He
OOIMKHO ObITb MEHbLLIE MUHMMAaNbHOIO AnanasoHa u3amepeHus u npeobpa-
30BaHug. [aHHbIA napamMeTp YCTaHaBnvMBaeTCda Mnpu  U3rOTOBEHUU
CAlM®UNP-22EM B cooTtBeTcTBMM ¢ Tabnuuamu 2.4 — 2.6. MapameTp go-
CTyNeH Nonb30BaTENO TOMNbKO AMs NPOCMOTpa, NpY MOMbITKE pedakTupo-
BaHUA napameTpoB oTobpaxaeTtcs coobueHne - «3AMPET PEQG (REAd
ONLY)». lNpwn nonbITke YCTAHOBUTb HWXXHWUIA MW BEPXHUIA NMpeaensl anana-
30Ha M3MepeHuss 1 npeobpas3oBaHWs, MpPU KOTOPbIX AManas3oH CTaHeT
MEHbLLE MUHUMarbHOro, nosBUTCA coobweHne - «BHE OUAIT (bAd
VALUE)».

2.3.10.6. «0EMI® (dAMP)» - Bpemsa gemndupoBaHus. ocToaHHas
BpeMeHu (punbTpa nepBoro nopsaka — napameTp, NO3BONSAOLMNA YMEHb-
WWTb LWYMbl WU3MEPEHUA. YCTaHaBnMBas 3Ha4yeHWe 3TOro napameTpa,
HeobXo4MMO YyUMTbIBATb, YTO NPU CTYNEHYaTOM U3MEHEHUM AaBMEHMS Ha
100 % oT amanasoHa npeobpa3oBaHuUsi, BENMYMHA U3MEHEHNS BbIXOOHOIO
CurHana gocTurHet 3HadeHus 63 % oT guanas3oHa 3a Bpemsi, yCTaHOBMEH-
Hoe B napametpe. [donyctumeble 3HadveHnsa ot 0 go 99,9 cekyHa ¢ warom
0,1 cekyHAbl.

2.3.10.7. «[103 TOYKH (PRECISION)» - KONM4eCTBO OECATUYHbIX 3Ha-
KOB nocne 3anaTton. MakcumanbHOe KONUM4eCcTBO pa3psaaoB nocne 3ansiton
UYMCIMOBbLIX 3HAYEHU U3MEPEHHOro AaBrieHus, oTobpakaembix Ha XKK-
MHOUKaTope, a Takke NpeaeroB guManasoHOB M3MEpPEHUI u npeobpasoBa-
HUA, yCTaHaBNMBaeMbIX Monb3oBaTteneM. Viamepsemoe 3HavyeHue paene-
HUSA NpefcTaBneHo B BUAE Yucra C nrasalowen eCATUYHOM TOYKON, KO-
Topasi aBTOMaTMYEeCKM CMeLLaeTCs BNpaBO MPWU YBEMMYEHUU 3HAYEHWUS
NM3MepsieMoro napameTpa W3-3a OrpaHu4YeHHon paspagHocTn  XKK-
nHavkatopa. Ecnv konvyecTBo paspsgoB 4518 Lenon Yacty yucna (c yde-
TOM 3Haka) 6onbLUe KonMyecTBa pa3psaaoB MHAMKATopa, TO Ha UHAMKaTope
NosIBUTCS COOBLLEHUNE « - - - - - ». [lonyctumble 3Haverusa — 0, 1, 2, 3, 4.

2.3.10.8. «Ind TUI (TYPE)» — pexum nHavkaumi. Tun oTobpakeHus
Ha OCHOBHOM MHAMKATOpe M3MepsieMon BenuuuHbl. BelbupaeTtcs ns cne-
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OyIOLLEero Cnucka: cuna Ttoka - «MA», MPOLEHT OT AnanasoHa npeobpaso-
BaHuS - «%», AaBneHue - B BbIDpaHHbIX €AMHULAX N3MEePEHNs.

2.3.10.9. «TUIT (TYPE)» - Tun TOKOBOro Bbixoda. Bbibop Bo3pacTtato-
wen «4-20» («0-5») nnm ybeiBatowen «20-4» («5-0») 3aBucumocTn npe-
obpa3oBaHMsA TOKOBOro curHana. [ns tuna npeobpasoBaHus «4-20» («0-
5») HmxHemy npegeny «HI1d (LRV)» cooTBeTcTBYET BbIXxoaHOM Tok 4 (0)
MA, a BepxHemy npegeny «BlM1d (URV)» — Tok 20 (5) mA. [lns Tuna npe-
obpaszoBaHusa «20-4» («5-0») HwxHemy npegeny «HIO (LRV)» cooTtseT-
cTByeT BbixogHon Tok 20 (5) MA, a BepxHemy npegeny «BIMo (URV)» — Tok
4 (0) MA.

2.3.10.10. «®MKC (FIXCURR)» - pexum duKCMpoBaHHOro Toka. [la-
pameTp NO3BONSAKLMIA NepeBecTn npeobpasoBaTtenib B PEXUM IMyNALUn
PUKCMPOBaHHBIX 3HAYEHU ToKa. 3HavyeHne Toka BbibnpaeTca n3 cnucka —
«OFF» (oTknioveH pexunm ¢ukcupoBaHHOro Toka), «3.7», «4.0», «8.0»,
«12.0», «16.0», «20.0», «22.5» MA gna TokoBoro BbixoAa 4-20 MA u
«OFF» (oTkntouyeH pexum dukcupoBaHHoro Toka), «-0,1», «0.0», «1.25»,
«2.5», «3.75», «5.0», «6.0» MA gns Tokosoro Bbixoga 0-5 MA. [1ns nepe-
Boda npeobpasoBartenen B pexnm aMynsauum Heodbxoaumo BbidpaTb AaH-

o

HbIN MapameTp N HaxaTb KHOMKY « ». Bbibepute 3HayeHue durkcupo-

A »

BaHHOIO TOKa KHOMKOW « » UMK « », nepeseguTe npeobpasoBaTenb
B PEXMM 3MYMSLMM TOKa KHOMKOWN « o ». BbIXxo4 13 pexuma amynauum un
nepeeof npeobpasoBaTenen B pPeXMM U3MEPEHUI OCYLLECTBMSETCS Bbl-
oopom napameTtpa «OFF» ¢ nocnegyowmmMm HaxaTnem KHOMKU « ha ». B
pexvme amynsaumm cukcMpoBaHHOro Toka Ha XXK-nHgmkatope otobpaxa-
eTca Mmurawowee coobuieHne «OUKC(FIX)». MNpepbiBaHne anekTponuTta-
HUSE UK nepesarpyska aBTOMaTMYECKN OTKIIOYAT pexunm (UKCUpOBaH-
HOro BbIXOAHOrO ToKa. [Mpn HEOOXOAMMOCTM 3HaYeHMe AMYNMPYEMOro ToKa
MO>XHO MPOKOHTPONIMPOBATL Ha KremmMax « TEST».

2.3.10.11. « TOK Ol (ALARM)» - 3HayeHue Toka owwwubku. MNMapameTtp
onpefensieT 3HayeHne TOKOBOro BbIXxoda B CnefyloLmnx CUTyaunsix:

- U3MepeHHOe AaBrieHne MeHbLUE HWKHEro npegena guanasoHa us-

MepeHus n npeobpasoBaHus Ha 1,25 % oT AnanasoHa;
- U3MepeHHoe faBneHue Gonblue BEpXHEro npegena gvanasoHa us-
MepeHus 1 npeobpasoBaHns Ha 12,5 % oT gnanasoHa;

- NpY BO3HUKHOBEHUWN HEMCNPABHOCTM Npeobpa3oBaTenen.

C knasuatypbl CAMOUP-22EM moxeT ObiTb BbIOpaHO OQHO M3 Tpex
3Ha4YeHu napameTpa:

— «OFF» (Tok owmbku 3anpeLueH),

— «3Ha4yeHMe» HN3KOro TOKa OLLNOKM,

— «3Ha4yeHue» BbICOKOrO TOKa OLUNGKM.

3Ha4yeHns HM3KOro M BbICOKOrO TOKOB OLUMOKW 334aeTcsl C MOMOLLbIO
nporpammel kKoHdurypaummn «HARTconfig», 3aBogckue yctaHoBkM «3.7» 1
«22.5» MA ang TokoBoro Bbixofa 4-20 MA n 3aBofckue ycTaHoBkM «-0.1»
n «6.0» MA onga Tokosoro Beixoga 0-5 MA.
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2.3.10.12. «®YHK TPEOBE (FUNCTION)» - Tvn cyHKumMm npeobpaso-
BaHus. Bblbop nmMHenHonm «Lin» unu ¢ n3erneyYeHnem KBagpaTHOro KOPHS
«Sqrty dyHKUMM Nnpeobpa3oBaHMsa BbIXOQHOrO curHana. Ecnv B napamet-
pe «Ind TUI (TYPE)» ycTaHOBNEHO — «AaBMeHne» B BblIOPaHHbIX eanHU-
Lax U3MepeHusi, TO NPy BKIMIOYEHHON PYHKLUN KOPHEU3BMEYEHUsT Ha OC-
HOBHOM WHOMKATOpe OTOoDpa)kaeTcs WM3MepeHHas pa3HOCTb [OaBMEHWUN.
[unanasoH namepsiemMoro gaBneHnsi C HOPMUPOBAHHOW MOrPeLLIHOCTbI0 By-
aet ot 6,25 no 100 % Ans pasHoCTU AaBneHun, 3afaHHbIX napameTpamm
«Hr19 (LRV)» n «BlM1d (URV)». Ecnn B napameTpe «Ind TUIT (TYPE)» BblI-
6paHbl «%», TO NPU BKIMOYEHHON (PYHKLUMM KOPHEN3BMEYEHUS Ha OCHOB-
HOM MHOMKaTOpe OoTOOpasnTCa pesynbTaT U3MepeHUs U npeobpasoBaHus
B npoueHTax ot 0 go 100. nanasoH npeobpasoBaHUs N3MepsieMon BeNn-
YMHbI C HOPMWPOBAHHOW MOrPELLIHOCTBIO N C PYHKLMEN U3BNEYEHUs KBaL-
paTHoOro KopHs (pacxoga) 6yget ot 25 go 100 %. Ecnu B napameTpe «Ind
TUIT (TYPE)» BbibpaHbl «mAy», TO NpU BKIHOYEHHON (QYHKLMN KOPHEN3-
BfIEYEHMS HA OCHOBHOM MHAMKATOpe OoTOobpasnTcAa pesynbTaT M3MepPEHUs
n npeobpasoBaHma B MA. [JuanasoH npeobpaszoBaHna n3mMepsieMon Benu-
YMHbI B TOKOBbIA CUrHam ¢ HOPMUPOBAHHOM MOrPELLUHOCTLIO U C (PYHKLMEN
N3BfeYeHNsa KBagpaTHOro KopHsa 6yaet ot 8 go 20 MA Onsi TOKOBOrO Bbl-
xona 4-20 mMA, n ot 1.25 go 5 MA ans TokoBoro Bbixoga 0-5 MA.

2.3.10.13. «JIMHEAP/LIN» - nopor nuHeapvsauum BONM3n Hynst QyHK-
LunM npeobpasoBaHnsi C U3BIIEYEHNEM KBAAPATHOrO KOPHS. 3Ha4YeHus Bbl-
Bupatotcs u3 cnucka: «OFF» (HeT nuHeapusaumm), «0.5», «1.0», «2.0»,
«3.0» % oT amManasoHa uamMepeHun. [aHHbIi NapaMeTp NO3BOMNSET CHU-
3UTb LWYMbl M3MepeHus B6Nu3n Hynsa. MNMapameTp AOCTyneH TONMbKO Mpu
BKITHOYEHHOW (DYHKLIMN N3BEYEHNST KBAOPaTHOIO KOPHS.

2.3.10.14. «cOTCEYKA (CUTOFF)» - nopor otceuykum BOGAM3N Hyns
YHKLMN NpeobpasoBaHMsa NpW BKIOYEHHOW (PYHKUMN n3BNEeYeHns Keaa-
paTHOro KopHsi. Ecnn nsmepeHHoe 3HadeHvne He MpeBbllaeT nopora OT-
CeYKN, TO BbIXOOHOW TOKOBbIN CUrHam 3adukcupoBaH Ha ypoBHe 4 MA.
3HadeHus BblbupatoTca us cnucka: «OFF» (HeT oTceuykmn), «0.25», «1.0»,
«2.25», «4.0» % oT ananasoHa namepeHuin. 3HaveHne 0,25 % avanasoHa
N3MepPEHUn cooTBETCTBYET 5 % Anana3oHa npeobpasoBaHus ¢ yHKUMEN
n3BrevYeHns kBagpaTHoro kopHs (pacxoga), 1,0 — 10 %, 2,25 - 15 %, 4,0 -
20 %. MNapameTp AOCTYMeH TONbKO NMPW BKIHOYEHHOW OYHKLUUKN M3BMeYe-
HWUS1 KBAOPaTHOMO KOPHSI.

2.3.10.15. «COBI" (SHFT)» - cmeweHne wkanbl. [NapameTp no3so-

NsaeT CMEeCTUTb U3MEPEHHOE 3HAYEHWE B TEKYLLMX eOuMHULAX U3MepeHus
OaBnNeHns1 Ha 3afaHHY0 BENMYUHY, He npeocxoaswyto 30% oT ananaso-
Ha npeobpasosaHus. [ina Bxoaa B MeHw «Corr [TOOCTPOMKA (TRIM)»
o

HaXXMWUTE KHOMKY « », BblbepuTe napameTtp «COBIT (SHFT)» ¢ nomo-

»
LI KHOMOK « A » U« ». YcTaHOBUTE HEeobXoAMMoe CMelleHne U

o

noaTBEPAUTE onepaumnto, HaxkaB KHOMKY « ». Mpn ycnewHom BbINos-
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HeHun onepauun nossutca coobueHne «donkE YCIIELIHO (OK)». B npo-
TUBHOM cryyae nosiButcst coobuenune «Err12 BHE OUATT (BAd VALUE)».
2.3.10.16. «<HOJIb (NULL)» - nopcTtpoika «Hyns». [NapameTp nos-
BonsieT ybpaTb MNOCTOSIHHOE CMeLleHMe MokasaHuin npeobpasoBaTens.
Onsa cmelweHunsa Hynsa Heobxogumo nogatb Ha Bxog CAMOUP-22EM Hyne-
Boe M3bbITOMHOe gaBneHue gns mogenen OW, OB, OWB v AOI, Hynesoe
abcontoTHoe pfaeneHue (abcomTHOE AdaBfieHVWEe Ha BXOAE HEe [OIDKHO
npesbiwatb 0,05 % HwkHero npegena namepexHun) ona mogenen OA, Hy-
NEBYO pa3HOCTb AaBneHun — anst mogenen . [insa Bxoga B meHo «Corr

MMOACTPOUKA (TRIM)» HaxmuTe KHOMKY « o », BblOepuTe napameTp
«HOJIb (NULL)» ¢ nomoLLbio KHOMOK « A » 1« > », NpKM 3TOM napa-
mMeTp OygeT muratb. [Nocne ctrabunusauum nokasaHum npeobpasoBaTens

o

HaXXMUTE KHOMKY « » W MOATBEpAuTe onepaumto, BbiGpaB ¢ MOMOLLbIO
KHOMOK « A » N « » » 3HadeHne «YES», HaXMUTEe KHOMKY « d ». [pun
YCMELWHOM BbINOMHEHNM ornepauunm  nosasutca  coobuweHne «donE
YCIIELIHO (OK)». B npoTnBHOM cny4yae nosiButcs coobuieHne «Err11 HE
POLUJIIO (FAILEd)». Onepaumnsi 0GHyneHns BO3MOXHa, ecrnv nokasaHusi
npeobpasoBaTtensa oTnu4yatoTca oT Hynsa He 6onee Yyem Ha +2,0 % OT mak-
CYManbHOro BEpPXHEro npefena (ananasoHa) nsmepeHnii npeobpasoBaTte-
ns. Ecnu nokasaHusi npeobpasoBaTens oTnnyanuck oT Hyns He Gonee,
yeMm Ha +2,0 % OT guanasoHa MamepeHus N npeobpasoBaHus, a npu no-
MbiTKE BbLIMOMHWUTL NOACTPOMKY nosiBUNOCL coobwenne «Err11 HE
MPOLWNO (FAILE)», To cnegyeT obpaTuTbCA B CEPBUCHBIA LEHTP ANs
NPOBEPKN W TpagyupoBKN MoAyns ceHcopa. [oACcTporiKy «Hynsa» MOXHO

BbIMOMTHUTL TaKkKe NPU HaxaTuu KHOMKM «», pacnosioXeHHON Ha
Hapy>HOM Broke ynpasneHus.

2.3.10.17. «<HWKH (SETL)» - noAcTporka HWxXHero npegena gvanasoHa
namepeHns n npeobpasoBaHuA. [Ins NOACTPOMKN HDKHEro npepena guana-
30Ha nsmepeHus Heobxoammo nogatb Ha Bxog CAINPUP-22EM n3bbiTouHoe
naeneHve ons moaenen O, OB, OVB v O, abcontoTHoe aaBneHue ans Mo-
penen [A, pasHocTb gasneHmn — ana mogenen . MNogaHHoe faBneHe He
[OOMMKHO OTNMYaTCs OT 3HAYEHMST HXKHEro npeaerna avana3oHa U3MepeHust n
npeobpas3oBaHns Gonee yem Ha +12 %. [Ons Bxoga B MeHwo «Corr [100-

CTPOMKA (TRIM)» HaxXmuTe KHOMKY « o
A »
(SETL)» C NOMOLLBIO KHOMOK « » U« », NapameTp OyageT muratb. [lo-
cne crabunmsaumm nokasaHui npeobpas3oBaTtens yCTaHOBUTE 3HAYEHMeE Mo-
Ka3aHuiA, COOTBETCTBYIOLLEE MOAAHHOMY [aBMEHWIO, C MOMOLLBI KHOMOK

», Bblbepute napametp «HMKH

Mo Bcem Bonpocam obpallantecs: air@nt-rt.ru



» A «

« », « » Y HOKMUTE KHOMKY « ». [pun ycnewwHom BbINOSHEHUN one-
pauun nosisutcs coobuuenne «donE YCIELLHO (OK)». B npoTuBHOM cryyae
nossutca coobuueHne «Err11 HE MPOLLJIO (FAILEd)». Onepaunst BO3MOX-
Ha, ecnv n3mepeHHoe AaBrieHne OTNMYaeTcsl OT AeCTBMTENBHOro He Gonee
yeM Ha +2,0 % OT gnanasoHa nsmepeHus n npeobpasosaHusa npeobpasoBa-
Tens. Ecnu namepeHHoe gaBneHve oTnmnyanock oT AeNCTBUTENBHOIO He 60-
nee, 4yem Ha +2,0 % OT MakCcMManbLHOro BEpPXHEro npegena (guvanasoHa)
N3MEPEHUI, a NMPU NOMNbITKE BbIMNOMHUTE NMOACTPOMKY MOSABMIOCHL coobLe-
Hune «Err11 HE MNPOLUJIO (FAILE)», To cnegyeT o6paTuTbCs B CEPBUCHbI
LeHTp 41151 MPOBEPKM M rPagyMpoBKU MOAYIs cCeHcopa.

2.3.10.18. «BEPX (SETH)» - nogocTponka BepxHero npegena avanasoHa
nsmepeHus 1 npeobpasoBaHus. [1Na NOACTPOVKM BEPXHEro Npedena avana-
30Ha nsmepeHus Heobxoammo nogatb Ha Bxog CAINPUP-22EM n3bbiTouHoe
naeneHuve ans moaenen OW, OB, OVB vn O, abcontoTHoe aaBneHue ans Mo-
nenen [JA, pa3sHocTb gaBneHun — ans mogenen . lNogaHHoe oaBneHne He
OOIDKHO OTNMYaTbCs OT 3HAYEHWUs BEPXHErO Npegena auanasoHa nsmepeHns
1 npeobpasoBaHua Gonee yem Ha +12 %. [na Bxoga B meHwo «Corr 100-

CTPOUIKA (TRIM)» Ha)KMUTE KHOMKY « o », BblbepuTe napametp «BEPX

(SETH)» ¢ NOMOLLbIO KHOMOK « A » N« » », Npu 3ToM napameTp bynet
murate. [locne crabunusaumm nokasaHwin npeobpasoBaTens ycTaHoBUTE
3HaYeHue NokasaHvn, COOTBETCTBYHOLLEE NOAAHHOMY AaBMEHWIO, C MOMOLLbIO
» A «
KHOMOK « », « » N HXKMUTE KHOMKY « ». [Mpn ycnewHom BbInonHe-
HUK onepaumm nosiButca coobueHne «donkE YCTIELIHO (OK)». B npotus-
HOM cnyyae nosiButcst coobenune «Err11 HE MPOLLJIO (FAILEd)». Onepa-
LMs BO3MOXHa, eCnn M3MepPeHHoe AaBreHne oTnnyaeTcs OT AeNCTBUTENBHO-
ro He bonee yem Ha +2,0 % OT MakcumanbHOro BEpXHero npegena (guana-
30Ha) n3MepeHun npeobpasosatens. Ecnu nsmepeHHoe gaBneHve oTnvya-
nocb OT AencTBUTENBLHOIO He Gonee, yem Ha +2,0 % OT Avana3oHa M3me-
peHusi 1 npeobpasoBaHUs, a NPy NOMbITKE BbINOHUTL NMOACTPOMKY NOSABU-
nockb coobueHne «Err11 HE MPOLLUSIO (FAILEd)», To cnegyeT obpatuTb-
CS1 B CEPBUCHbIV LEHTP AN NPOBEPKN M rpagynpoBKU MOAYIS CeHcopa.
2.3.10.19. «kKHOITKA ‘0’ (BUTTON 0’)» - pa3pelueHne yCTaHOBKM HyNs
BHelUHen kHonkon. MNMapameTp paspewaeT «On» unu 3anpewaet «OFF»

06HyneHne npeobpasoBaTenen ¢ NOMOLLLIO KHOMKM «», pacnonoXxeH-
HOW Ha Hapy>XHOM Grioke ynpaeneHus.

2.3.10.20. «A3bIK (LANGUAGE)» - Bbl6op pycckoro «rU» unu aHrnui-
ckoro «<EnG» a3bika MeH1o.

2.3.10.21. «BATIPET 3All (WRITE PROT)» - napameTp 3anpeliaet
«On» wunn paspewaer «OFF» «koHdwurypaumio npubopa no HART-
NPOTOKOIY.
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2.3.11. Pexxum BocCTaHOBIIEHUS1 3aBOACKUX YCTaHOBOK

2.3.11.1. Pexum npegHasHadeH Ansi BOCCTAHOBIEHUS 3HAYEHU napameT-
poB npeobpa3oBaTenen B COOTBETCTBMM C 3aBOACKMMM yCTaHoBKamu. [ns
BbIMOSTHEHMS MPOLIEAYPb! HAXXMUTE U YOEPKNBANTE KHOMKY BOCCTaHOBIEHUS
3aBOACKMNX YCTAHOBOK (CM. pucyHku 2.3, 2.4). Ha XK-nHgvkatope nosiButcst
coobueHne «rESt 3AB YCT (RESTORE)» - npepynpexgeHue o Hayane
onepaumv BOCCTaHOBINEHNS 3aBOACKUX YCTAHOBOK. 3aTeM nosiBuUtcs coobLue-
Hue «rESt JKOUTE (WAIT)» - BOCCTaHOBMEHNE 3aBOACKUX YCTAHOBOK. [1pun
YCMELIHOM BbINOSHEHWWN onepaumu nosieuTcs coodweHne «donkE YCIELLHO
(OK)». B nmpotBHOM criydae nosiButcst coobuenve «Err11 HE [POLLIO
(FAILEd)». MNocne BoccTaHOBNEHUS 3aBOACKUX YCTAHOBOK CriefyeT NpoBeCcTh
NOACTPOWIKY «Hyns» npeobpasoBaTtenen B cootseTcTBMM C . 2.3.10.16.

2.3.12. CoobLieHnn camoTecTupoBaHus

2.3.12.1. B npeobpasoBatensx npegycMoTpeHa BO3MOXHOCTb caMoTe-
CTMPOBaHUsl paboTbl OTAENbHLIX MoAdyrnen npeobpasoBaTtenen U Bbigayn
COoO0OLLEHUIN O COCTOSIHUM NpeobpasoBaTenen U oWNOKax, BO3HKAOLNX B
npouecce paboTbl. Bo3aMoXHble cO0OLLEHNS CaMOTECTUPOBAHUA N UX ONU-
caHusi NnpuBedeHbl B Tabnuue 2.23.
Tabnuua 2.23 — CoobLeHNs1 CaMOTECTUPOBAHMS U CNOCOb yCTpaHeHus

CoobuieHne
Onucanve Cnocob ycTpaHeHus
Ha XXK-Hgukatope
Err 1 | Ownbka cuctembl. Tpeby- | Bbiknountb, 3aTem cHoBa BKIOYMTb
CUCTEMA | eTca peMOHT unu rpagyv- | nutaHue npeobpasosatenen. Ecnn
(SYSTEM) | poBka coobLleHne He ncyesno, To Heobxoanm
PEMOHT UNn rpagynpoBKa
Err2 | Ownbka npu 3arpyske na- | Bbiknountb, 3aTem cHOBa BKIOYMTHL
CEHCOP | pameTpoB 6noka nuTaHne npeobpasoBatenen. Ocylie-
(SENSOR) | ceHcopa CTBUTE 3arpy3ky napameTpoB 6roka
ceHcopa. Ecnn coobLeHre He ncyesno,
TO HeobxoAuma 3aMeHa 6roka ceHcopa
Err 3 | HapyweHue cBasu ¢ BblkntounTb, 3aTem CHOBa BKIOMUTL M-
CEHCOP | 6nokoM ceHcopa TaHve npeobpasoBatenen. Ecnm coob-
(SENSOR) LeHne He Mc4esno, To Heobxogum pe-
MOHT npeobpasosartenen
Err 4 | Owwnbka npw 3arpyske Bbikmountb, 3aTem CHOBa BKITHOYUTH
MNMAPAMETPbI | napameTpoB nutaHne npeobpasoBaTenen. Ecnu
(PAR) coobLLEeHNe He nc4yesno, To Heobxoanm
peEMOHT npeobpasoBaTenen
Err 5 | HanpsxeHue nutaHus [MpoBepnTb  HanNpskeHWe  MNUTaHUs
TMATAHUE | wmeHbe 14 (12,5)B (19B npeobpasoBartenei. BoamoxHo, B Lenb
(POWER) | npw ycTaHoBKe nepekrioya- NUTaHWUA BKIIOYEHbI YCTPOMCTBA, CyM-
Tensa «HART/TEST» B nono- | MapHoe nafeHWe HanpshkeHus Ha
xeHne «<HART»). KOTOpbIX 6onblie JonycTumoro Ans
HanpspkeHne nutaHus [aHHOro NCTOYHMKA NUTaHUS
MeHbLUE HanNpPsXXeHWs 3anycka
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Coob6LeHne
Ha YKK-HaukaTope

Onucanue

Cnocob ycTpaHeHus

Err 6 | Owwnbka BO Bpems BbIKMOUNTb, 3aTeM CHOBa BKIHOYUTb
TECT | TecTvpoBaHus NapaMeTpoB | NuTaHve npeobpasosatenen. Ecnu
(TEST) coobLleHne He nc4esno, To Heobxoamm
pPEMOHT npeobpasoBaTenen
nrdY | [aHHble He roToBbI Ecnn cooblueHne He McYesno, To He-
HE roToB obxoanm peMoHT npeobpasoBartenen
(NOT READY)
donE | Onepauus ycnewHo CoobLLeHre 0 BbINOMHEHWUN onepauum
YCIIELIHO | 3aBeplieHa
(GK)
Err 11 | Onepauusi He npowna [MpoBepbTe NpPaBUMBHOCTL BbINOMHSE-
HE MbIX JENCTBUI (COOTBETCTBME 3HAYEHMUN
MPOLLJIO 3aaHHOMY AuanasoHy 1 ap.)
(FAILED)
Err 12 | BennuvHa pepaktvpyemoro | lNpoBepuTb COOTBETCTBME  3HAYEHWN
BHE OMAIl | napameTpa HaxoAguTCs BHe | 3a4aHHOMY AvanasoHy

(BAd VALUE)

[OMyCTUMOro AuanasoHa

Pe,U,aKTI/IpOBaHI/Ie

Cm. nn. 2.3.10.4. 1 2.3.10.5

3AlPET | napameTpa 3anpeLieHo
PEJ
(REAd ONLY)
Err | MNaponb HeBepHbIN BBeauTe npaBunbHbIA Naposb
HEBEPHO
(WRONG
PASS)
PASS | Maponb npaBunbHbIn Coo06LLeHre 0 BbINOMHEHWM onepauum
MPABUIIbHO
(PASS OK)
rESt | MpepynpexaeHne o Havane | Cwm. n. 2.3.11.1
3AB YCT | onepaumm BOCCTaHOBIEHMS
(RESTORE) | 3aBogckvx napameTpoB
rESt | BoccraHoBneHnve 3aBopckux | Cm. n. 2.3.11.1
XXOUTE | napameTpoB
(WAIT)
LOAd | CeHcop 3ameHeH BosHukaeT nocrne cmeHbl 6rioka ceHcopa
CEHCOP
(SENSOR)
LOAd | 3arpyska napameTpoB ceHcopa | Bo3HukaeT B criydae npuHyauTenbHowm
JXXONTE 3arpysku napameTpos 6rioka ceHcopa
(WAIT)
HUWXXH | VN3mepeHHoe 3HayeHue | MIameHnTb [AuanasoH usMepeHus U
(LOW) | MeHblle HWXHero npeaena |npeobpas3oBaHus UMW yBENUYLTE [OaB-
AvanasoHa W3MepeHus U | neHue B cucteme
npeobpasosaHua Ha 1,25 %
OT AnanasoHa
BEPX | VamepeHHoe 3HayeHue | MameHuTb guanasoH wu3MepeHus U
(HIGH) | 6onblie BepxHero npefena | npeobpa3oBaHWs UMW  YMeHbLUUTE
AvanasoHa WU3MepeHusi W | AaBreHue B cucteme
npeobpasoBaHua Ha 12,5 %
0T AnanasoHa
@UKC | BobixogHo Tok 3adumkcupo- | CoobLieHne o BbIMOMHEHUN onepaunm
(FIX) | BaH
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2.4. MapkupoBKa

2.4.1. MapkupoBka npoussoamTcs B cootBeTctBumn ¢ FOCT 26828-86 E,
FOCT 22520-85 n yepTtexxom HKIMK.406233.025CB.

2.4.2 Ha koprnyce 3anekTpoHHOro npeobpasoBaTensi pAaoM C 3aKMMOM
ONd 3a3eMneHns JOMmKeH ObITb HAHECEH 3HAK 3a3eMITEHUS.

Ha ceHcopHOM Gnoke JOMmKeH ObiTb HAHECEH 3HAKM «+» U «-», O3Ha-
YyarLme MapknpoBKY MeCT NoABoAa N3MEPSIEMON BEMNUYUHDI.

B npeo6pa3soBatensx CAMNOUNP-22EM-IN, CANPUP-22EMA-OUN (mo-
aenn 2110, 2120, 2130, 2140), CAlN®NP-22EM-ONB, CAMN®UP-22EMA-
OVB (mogenn 2310, 2320, 2330, 2340) 3Hak «+» («H») cootBeTcTBYET
MecTy NoABoda M3MepsieMoro AaBfeHust Unn GonbLuero 13 nsMepsiemblx
OaBreHunn, a 3HakoM «-» («L») MapkmpyeTcs MecTo noaBoda nsMepsemon
BEMUYUHBI — Pa3peXeHUs.

B npeobpasoBatenax CAMOUNP-22EM-O4, CAMONP-22EMA-O 3Hak
«+» («H») cooTBeTCTBYeT MecTy nofBoAa M3MEPSIEMOro AaBMeHUsT Unn
fonbLuero u3 U3aMepsaeMbiX OaBNeHUn, a 3Hak «-» («L») mapkupyeTt kame-
py, COOOLLaOLLYIOCA CO CTaTUYECKUM AaBfiEHWEM, UMW Kamepy Ansi noa-
BOZa MEHBLLETO 13 U3MEPSIEMbIX JABMEHNN.

2.5. YnakoBkKa

2.4.1. YnakoBka npeobpasosaTtene CAMNOUNP-22EM, CAMNOUP-22EMA
JorkHa npounssoantbes B cootBeTcTBUMM ¢ TOCT 23170, yepTexxom yna-
koBkn HKIK.305636.005Y4 n obGecneunBaTb MOJIHYKD COXPaHAEMOCTb
npeobpasoBaTtenei.

2.4.2. YnakoBbiBaHMe npeobpasoBaTenen Npou3BoaAUTCA B 3aKPbITbIX
noMeLleHnsX Npu TemnepaType OKpyxatllero Bosgyxa ot nntoc 15 go
nntoc 40 °C n otHocuTenbHoW BnaxHocTn 80 % npu OTCYTCTBUM B OKPY-
XarLen cpefe arpecCcuBHbIX NPUMeCeN.

2.4.3. MNepep ynakoBbiBaHNEM OTBEPCTUS LUTYLLEPOB, dhnaHueB, pe3bba
LWITYLLEPOB 3aKpbIBAIOT KOSNMaykaMu U 3arnyLkamu, npegoxpaHsitowmmm
BHYTPEHHIOIO MOJSIOCTb OT 3arpsi3HeHusl, a pe3bly - OT MexaHU4YeckMx no-
BpeXaeHui.

2.4.4. Obwme TpeboBaHMs K yMakoBKe Mpeobpa3oBaTenen COOTBET-
ctBytoT FOCT 23170-78E kateropumn KY-4.

BHyTpeHHs1s ynakoBka cootBeTcTBYeT TpeboBaHusam FOCT 9.014-78 ons
rpynnsl lll, BapnaHTa 3awmTel B3-10, BapnaHT ynakosku BY-5.

KoHcepBauusi obecrneumBaeT pasMmelleHne KapTOHHOM KOpOoBkM ¢ npeob-
pasoBaTenem B MIIEHOYHbIA YEXOr C BNarornornoTutenem — cunmkarenem.
HonyckaeTtca npeobpasoBaTternib HEMNOCPEACTBEHHO NMOMELLATb B MIIEHOYHbIV
4Yexon C BraronornoTuTenem.

Cpok 3awwmTbl 6e3 nepekoHcepBaUmMmn — He MeHee 3 neT.

Mo Bcem Bonpocam obpallantecs: air@nt-rt.ru



KoHTponb OTHOCMTENBHOW BA@XHOCTU BHYTPU M30NMPOBAHHOIO Obbe-
Ma B yNnakOBOYHOM KOpOOKe OCyLLeCTBnseTcs BeCoBbIM MeToaoM. Makcu-
ManbHOe fonyctumoe obBOAHEHME cunukarens 0 nepekoHcepBauun He
npesbiwaeT 26 % OT ero macchbi.

2.4.5. Tpeobpa3oBaTenu U MOHTaXHble 4acTu, NOCTaBMSIEMble C KaX-
ObIM nNpeobpasoBaTteniem, ynakoBaHbl B UHAMBUAYanbHblE NaKeTbl U yIo-
XKeHbl B NOTPEOUTENBLCKYIO Tapy — KOPOOKY U3 kKapToHa.

2.4.5.1. MNpeobpasoBaTenn M MOHTaXHbIEe YacTU OTAENeHbl Apyr OT
Apyra v ynnoTHeHbl B KOPOOKe C MOMOLLbIO MPOKNaAoK U3 kKapToHa.

Bmecte c npeobpasoBaTtenem, MOHTaXHbIMM 4YacTsiMM B KOPOOKy
OOMKHbI BbITb YNOXEHBI:

- 3KCcnyaTaunoHHasa AOKYMEHTaUms, ykasaHHas B KOMMIIEKTHOCTY;

- MELLOYEK C CUnmKarenem.

OkcnnyaTaumoHHas OKYMeHTauns OOSMKHA ObITb yrioxeHa B Yexon 13
NOMNMU3TUIEHOBOWN MMAEHKN.

KopoBku JomkHbI BbITb YOXEHbI B TPAHCMOPTHYHO Tapy — AepeBsAHHbIE
unn cpaHepHble AWMKA. AWK BHYTPU SOIMKHbI ObiTh BbICTAHbLI NONM3TU-
neHoBou nneHkon. CBoGOAHOE MPOCTPAHCTBO Mexay Kopobkamu n Awm-
KOM [0MMKHO OblTb 3anofiHEHO aMOPTU3aLMOHHBIM MaTepuanom WUnm npo-
Knagkamu.

2.4.6. Macca TpaHCNOpPTHOWM Tapbl C NpeobpasoBaTensMn He OO0SKHa
npesblwaTb 50 Kr.
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3. UICNONb30OBAHUE U3OENUA NO HA3HAYEHUIO
3.1. 3kcnnyaTauMoOHHbIe OrpaHN4YeHunsA

3.1.1. OkcnnyaTtauusi npeobpasoBaTtenent LOSMKHA OCYLLECTBRATLCA MO-
crne o3HaKoMIeHust obCcnyXMBatoLLero nepcoHana ¢ HacTosILMM PYKOBOA-
CTBOM MO 3KCMyaTaummn.

3.1.2. ocne BO3OENCTBUSI MakCUMaribHbIX UM MUHUMarbHbIX pabo4vmnx
TemnepaTtyp pekoMeHOyeTCs MPOU3BECTUN KOPPEKTUPOBKY «HYINSA».

3.1.3. lNpeobpa3zoBateny MOXHO MPUMEHSTb AN U3MEPEHUST AaBNEHUS
XXMOKOCTK, Napa unm rasa.

Mpyn n3amepeHUn OaBreHus XUOKOCTU OOMMKHO ObiTb obecrnedeHo Tuia-
TenbHOE 3anofHEHNE CUCTEMbI XXUAKOCTbIO.

Mpn BbIBOPe Mogenu npeobpasosaTtenen CAMNPUP-22EM-ON Heobxo-
OMMO yunTbiBaTb BEPOSTHOCTb BO3HUKHOBEHWUSI PE3KMX CKAYKOB AaBreHWUs
(rvapo-, raszoygap) B npouecce namepeHusi. PekomeHayeTca B 3TOM crnyvae
BblbMpaTtb Mogenu npeobpasosaTtenen CAMNMOUP-22EM-OU ¢ 6onblumm 3Ha-
YyeHneM Pgyax.

3.1.4. Bce onepauum NoO XpaHEHW, TPaHCMOPTUPOBAHWUIO, MOBEPKE U
BBOZY B 3KCMyaTaumio npeobpasoBarternen HeobXxoaAmMMo BbINOSHATL C CO-
6rogeHvem crnegyowmx TpeboBaHMn MO 3aliMTe OT CTATUYECKOro 3rek-
TPUYECTBA, @ UMEHHO:

- TpaHCnopTUpOBaHWE U XpaHeHue npeobpasoBaTenen Ha Bcex dTa-
nax Npou3BOAUTb C 3aKPbITbIMU KpPbILLKAMWU UKW B cneunanbHon Ta-
pe;

- paboune mecTa no noBepke npeobpasoBaTenen OOSMKHbI MMETb
3NeKTponpoBoasLlee MOKpbiTUE, COeAMHEHHOE C LUMHOW 3a3emne-
HUS;

- BCe NpUMeHsiemMble ANns NoBepky Npubopsbl n obopyaoBaHue AOMKHbI
ObITb 3a3€MIIEHB;

- Npv nogkntoyeHnM npeobpasoBaTenen Ha MecTe aKcnnyaTtauun B
nepByl0 odyepenb MOOKMIOYUTL 3a3eMIieHne, a 3aTeM MuTaroLwmne u
N3MepUTENbHbIE NTIMHNN.

3.2. NoagroToBKa M3Aenui K UICNONb3OBaHUIO

3.2.1. YKa3zaHus mep 6e3onacHoOCTH

3.2.1.1. BesonacHocTb akcnnyaTaumm npeobpasoBartenen obecneyvsa-
eTcs:

- U30onsiLMen JnNeKTpUYecKMX Lenem B COOTBETCTBUM C HOpMamu,

YCTaHOBJ1€HHbIMW B pasfene «TexHuyeckne XapaKTePUCTUKNY;
- HageXHbIM KpenneHnem npm MOHTaxe Ha obbekTe;
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- KOHCTpYyKUMen (BCe COCTaBHble 4acTu npeobpasoBatens, Haxoas-
LLMecs nog, HanpskeHneM, pasmeLLeHbl B Kopnyce, obecneymBatoLllem 3a-
LWMTY obCnyXMBaloLero nepcoHana oOT COMPUKOCHOBEHMS C AeTansiMn 1
y3namu, HaxogALWMMUCS NOS HANPSDKEHUEM).

3.2.1.2. o cnocoby 3awuTbl YenoBeka OT MOPaXEHUs] SMEKTPUYECKUM
TOKOM npeobpas3oBaTenn COOTBETCTBYIHOT kraccy | B COOTBETCTBUM C
FOCT 12.2.007.0-75

3.2.1.3. 3azemneHne ocyLecTBSETCs NOCPEACTBOM BMHTA C Lianbamu,
pacnonoXxeHHbIMKM Ha Kopnyce npeobpasoatens. Kopnyc npeobpasosaTte-
Nsi QOIMKEH ObITb 3a3eMrIeH CornacHo pasgeny « MoHTax nsgenuny.

3.2.1.4. Mpun uncneiTaHnm npeobpasosateneri Heobxoammo cobnogaTb
ob6wme TpeboBaHus 6esonacHoctn no NOCT 12.3.019-80, a npu akcnnyaTta-
umm - «MpaBuna TEXHUYECKON 3KCMIlyaTauum 3NeKTpOyCTaHOBOK NoTpebu-
Tenen» n «lMpaBuna TexHUKM GE30NacHOCTM NpU 3KCMfyaTaumMm 3neKTpo-
YCTAHOBOK MoTpebuTtenen» AnNs YCTaHOBOK HanpshkeHnem pno 1000 B,
yTBEpPXOEHHbIE [OCaHEProHaa30poMm.

3.2.1.5. MNpeobpazoBaTeny OOMKHbI OOCMYXMBATbCA NEPCOHANoM, ume-
IOLLUM KBanMUKaLMOHHYIO rpynny no TexHuke 6esonacHoctn He Hke |l B
cooTBeTCcTBMU C «[lpaBunamy TexHukn ©6e3onacHOCTU Npu SKchnyaTauum
3MNeKTPOYyCTaHOBOK NOTpebuTeneny.

3.2.1.6. pn ucnbITaHMM M30MALMM U U3MEPEHUN ee COMPOTUBMEHNS
HeobxoamMo yumTbiBaTh TpeboBaHuWsi ©6e30MacHOCTU, YCTAHOBMEHHbIE Ha
ucnblTatensHoe obopyaoBaHue.

3.2.1.7. 3ameHy, npucoeguHeHne nM OTcoeauHeHue npeobpasoBaTtenen
OT MarucTpanemn, NoABOAsLLUMX U3MePSIEMYIO cpedy, cneayeT Npons3BoanTb
nocne 3akpbiTWsi BEHTUNS Ha NUHUKU Nepen npeobpasosaTtenem CAlMPUP-
22EM. OtcoeguHenne npeobpasoBatenss CAMNOUP-22EM gomkHO npous-
BoauTcst nocrne cbpoca AaBneHusi B npeobpasoBarene 4o aTMOCHEpPHOro.

3.2.1.8. He ponyckaeTtcsi akcnnyatauusi npeobpasoBatenen B cucTe-
Max, [JaBrieHVe B KOTOPbIX MOXET MpeBbillaTb COOTBETCTBYHOLLNE
HanbornbLUMe npeaernbHble 3Ha4YeHus], ykasaHHble B Tabnuuax 2.4 — 2.6 ons
Kaxkgom mogenw.

3.2.1.9. He ponyckaeTca npumeHeHve npeobpasoBaTenen, MMeLwmx
n3mepuTenbHble OMOKN, 3anONHEHHbIE KPEMHUMOPraHNMYECKON (NONMMeTUn-
CWITOKCaHOBOW) >XMAKOCTbO, B MpoLueccax, rae no ycrioBusM TexHukn 6es-
ONacHOCTM NPOM3BOACTBA 3anpeLlaeTca nonagaHue 3TOW XUOKOCTU B U3-
MepsaeMyto cpeay.

3.2.2. BHewHun ocMoTp
3.2.2.1. Ipun BHELLHEM OCMOTpPE yCTaHaBNUBAKOT OTCYTCTBUE MeXaHu4e-

CKnx ﬂOBpe)I(ﬂeHVIVI, COOTBETCTBME MAPKUPOBKA, MPOBEPAKT KOMIIEKT-
HOCTb.
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Mpn Hanuuum JedekToB, BMUSAIOWMX Ha  paboTocnocobHOCTbL
npeobpasoBaTtenen, HECOOTBETCTBUS KOMIMIIEKTHOCTU, MapKMPOBKM Onpe-
OensoT BO3MOXXHOCTb AanbHENLLErO NX NPUMEHEHUS.

3.2.2.2. Y kaxpnoro npeobpasoBaTternisi NPOBEpSOT Hann4yMe nacriopta ¢
otmeTkon OTK.

3.2.3. Onpo6oBaHue

BHUMAHMUE: [JI5 [POBEPKW WM UN3MEHEHWA KOHOUITYPALINU,
MOACTPOMKN  «HYIIS», KOPPEKTUPOBKW [OKA3SAHUM, A TAKXE
MOOKIMKOYEHUS NMPEOBPA3OBATEJIEUN K K HEOBEXOAMMO MPOU3BECTU
LENCTBUS, YKASAHHBIE B I1. 2.3 «YCTPOUCTBO Y PABOTA».

3.2.3.1. Nepen BkntoyeHMeM HeobOxooumo ybeanTbCsi B COOTBETCTBUM
YCTAHOBKM W MOHTaxa npeobpasoBaTens yKa3aHusM, W3IOXEHHbIM B
n. 3.2.4 HacTosILLLEro pyKOBOACTBA MO AKCMnyaTauuu.

3.2.3.2. MogkntoumTb NpeobpasoBaTtenb K UICTOMHUKY NUTaHKSA U n3mepu-
TenbHOMY Npubopy B COOTBETCTBUM C puCyHKamm 3.1-3.2.

3.2.3.3. lNporpeTb NnpeobpasoBaTernb He MEHEE 5 MUH.

3.2.3.4. Y6eanTtbca B paboTocnocobHoCTM npeobpasoBaTens No Mnoka-
3aHMAIM U3MEPUTENBLHOrO Npudopa.

3.2.3.5. Mpn HeobxogMMoCTM yCTaHOBUTL TpebyeMmbiln AManasoH usme-
peHUI N npeobpasoBaHnst cornacHo n. 2.3 «YCTPOWCTBO M paboTay HacTo-
AILLIEero pyKOBOACTBA MO 3KcMnyaTaumu.

3.2.3.6. MpoBepnTe 1 Npu HeOOXOAMMOCTM MNPOU3BECTM MOOCTPONKY
«Hyna» cornacHo nn. 2.3.10.16 n nn. 2.3.10.17 HacToswWwero pykoBoacTea
Mo aKcnnyaTaummn.
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Cxema aneKkTpu4yeckas NoaknoyYeHumn
CANM®UP-22EM, CANN®UP-22EMA k UKCY-260
(4-x npoBOogHaA cxema NoAKNYeHUNn)
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Cxema aneKkTpunyeckas noaknoyYeHumn
CAMN®UP-22EM, CANDUP-22EMA k UKCY-260
(2-x npoBoAHasA cxema NOAKMIOUYEHUN)
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3.2.4. MoHTax nsgenun

3.2.4.1. MNMpwn BbIbOPe MecTa yCTaHOBKM NpeobpasoBartenert HeobxoanuMo
yuMTbIBaTb CrieaytoLLee:

— npeobpasoBaTenu Henb3s ycTaHaBNMBaTb BO B3pbIBOOMACHBLIX MO-
MeLLIeHUSX;

— MeCTa YCTaHOBKM npeobpasoBaTternen [AOMmkHbl obecneynBaTb
yAo6Hble ycnoBus Anst o6cnykMBaHUs U AeMOHTaxa;

[nsa nyywero o63opa nHAMkaTopa unmn ans yaobHoro goctyna K AByM OT-
OeneHnsiM anekTpoHHoro 6ioka npeobpasoBaTtenen (K KNeMMHOW KOnoake
N KHOMKaM ynpaBfieHWs) KOPNyC 3NEKTPOHHOIO Orioka MOXeT ObiTb MoBep-
HYT OTHOCUTEINbHO Grioka ceHcopa Ha yron +170°.

[ns noBopoTa Kopryca 3nekTPOHHOro 6yioka OTHOCUTENBHO CEHCOPHO-
ro 6noka Heob6xoanmo:

— 0cnabuTb CTOMOPHbIE BUHTBLI 1 (CM. pUCYHOK 2.1);

— TMOBEPHYTb KOPMNyC 3MEKTPOHHOro 6rioka 6 BOKPYr BEpTMKanbHOW OCK
Ha Tpebyembliii yron B npegenax +170° (cM. pucyHok 2.1);

— 3aTSHYTb CTOMOPHbIE BUHTbI.

[na yoobcrBa cunTbiBaHUSA nokasaHui XXK-mHOukaTtop MOXHO MnoBep-
HYTb PYKOW Ha TpebyeMbill yron B COOTBETCTBMM C PUCYHKOM 2.2.
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3.2.4.2. TOYHOCTb U3MEPEHUS OaBMeHUs 3aBUCUT OT NPaBUIIbHOW yCTa-
HOBKM npeobpasoBaTtenen U CoeguHUTENbHBIX TPyOOK OT mecta oTtbopa
OaBneHus 0o npeobpasoBatenen. CoeanHUTENbHbIE TPYOKN OOSMKHBLI ObITh
NPONoXeHbl MO kpaTyanwemy pacctosiHuio. OTOop AaBneHus pekomeHay-
€TCsa NPoON3BOANTb B MECTaX, e CKOPOCTb ABWXEHUS cpedbl HaMMeHbLUas,
noTok 6e3 3aBMXPEHWUN, T. €. Ha NPSMONMHENHbIX ydYacTkax Tpybonposoaa
Npu MakCMMarbHOM PacCTOSIHAW OT 3anopHbIX YCTPOWCTB, KOMEH, KOMMEH-
CaTopOB U APYINX MMAPaBNNYECKUX coeauHeHun. [pu nynbcupyowemM gas-
nieHun cpeabl, Mapo-, rasoygapax coeavHUTENbHble TPYOKM AOMMKHbI ObiTh
C 0TBOZaMM B BUAe neTtneobpasHbix YCNoKoUTENEN.

TemnepaTypa usmepsiemon cpefbl B pabodern nonoctn npeobpasosa-
Tenen He OOMKHa MpeBbIaTb AOMNYyCKAeMon TeMnepaTtypbl OKpyXatoLero
Bo3ayxa. [ina CHWkeHUst TeMnepaTtypbl U3MepsieMon cpefbl Ha Bxode B pa-
Bouyto MomnocTtb npeobpasoBaTenb yCTaHABNMBAKOT Ha COEAUHUTENBHOWN
NHUK, ONUHA KoTopor Ansa npeobpasoatenen CAMNPUP-22EM-[L pe-
KoMeHOyeTcst He MeHee 3 M, a Ans ocTarnbHbIX Npeobpa3oBaTenen - He Me-
Hee 0,5 M. YKasaHHble OfVHbI SBNSOTCA OPUEHTUPOBOYHBLIMU, 3aBUCAT OT
TemnepaTypbl cpefpbl, AMameTpa U Matepuana coeauHUTENBHOW NMHUN, U
MOryT ObITb YMEHbLUEHbI. N5l UCKITIOYEHNS] MEXaHNYECKOro BO3AENCTBMS
Ha npeobpasoBaTteny OaBNEeHUA CO CTOPOHbI MMMYIIbCHBIX NMHUA HEOBXOo-
OUMO NpeayCcMOTPETL KPeneHne coeaMHUTENbHbIX NIMHUNA.

Mpeobpasosatenun CAMNOUP-22EM-[IT npegHasHavyeHbl Ang TEXHOO-
rMMYEeCKMX MPOLECCOB C MEASIEHHO MEHsoLWeNncs Temnepatypon paboyen
cpeabl, Npu 3TOM TemnepaTtypa U3MepsieMon cpedbl B 30HE OTKPbITOM
MeMOpaHbl He JOMMKHa OTNNYaThCA OT TeMNepaTypbl OKPYXKakoLLEero Bo3ay-
xa bonee, yem Ha 5 °C.

CoeavHuTenbHble NMHAM OOJMKHBI UMETb OOHOCTOPOHHUIA YKMOH (He
meHee 1:10) oT mecTa oTOOpa AaBreHusi, BBEpX K NpeobpasoBarento, ecnm
n3MmepsieMasi cpeja - ra3 M BHM3 K MpeobpasoBaTerto, ecnv mamepsiemast
cpena - XuakocTb. Ecnn 310 HEBO3MOXHO, MPU M3MEPEHUMN OABNEHUS UMK
pa3sHOCTM AABEHNI ra3a B HXKHUX TOYKaX COEANHUTENBHOW NMHUK criegyeT
yCTaHaBnMBaTb OTCTOWMHbLIE COCYAbl, @ NP U3MEPEHUN OABMEHUS UK pas-
HOCTM OaBNEHNI XXUOKOCTU B HAMBbICLUMX TOYKaX - ra30CO0PHMKMN.

OTcTOlHbBIE COCYAbl pEKOMEHOYETCS YCTaHaBNMBaTh nepeg npeobpasoBa-
Tenem u B ApYrux cryyasix, 0CO6EeHHO Npu ANMMHHBIX COEOUHUTENbHBIX TMHK-
SX W Npu pacnonoxeHun npeobpasoBaTenen HWxke Mecta OoTOopa AaBne-
HUS.

PekomeHayemble cxembl COEOUHUTENBHbIX NIMHUIA NPU U3MEPEHUN pac-
Xofa rasa, napa, XuakocTtu npmefeHsbl Ha pucyHkax 3.3 — 3.6.
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Cxema coeAMHUTENbHbIX IMHUIA npu namepeHnn pacxona rasa
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O603HaueHns k pucyHkam 3.3 n 3.4: 1 - cyxaruwee yCTpONCTBO; 2 - NPOoAyBOY-
HbI BEHTUNb; 3 - BEHTUINb; 4 — npeobpa3soBaTerb; 5 - OTCTONHbLIV COCYA.
CxeMbl coeAUHUTESbHbLIX IMHUIA NPU U3MepeHun pacxoaa napa
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PucyHok 3.5

O603HayeHns K pucyHky 3.5: 1 - cyxatoLee yCTPONCTBO;
2 — ypaBHUTENBHbLIN cOCy; 3 — BEHTUNb; 4 — NPOAYBHOW BEHTUMb,
5 — oTCcTONHBIN cocyh; 6 — npeobpasoBaTtenb; 7 — ra30COOPHUIK.
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CxeMbl coeAUHUTENbHbIX IMHUN npun uaMepeHnun pacxoaga Xuakoctm
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PucyHok 3.6
O0603HayeHus K pUCYHKy 3.6: 1 - cyxatoLLiee YCTPONCTBO;

2 — NpoAyBOYHOW BEHTUIb; 3 — BEHTUMb; 4 — Nnpeobpa3soBaTterib; 5 — OTCTONHbIN
cocyn; 6 — rasocbopHUK.

[na npoayBkM COEOUHUTENbHBLIX NMHUA OOSMKHbI NpeaycMmaTpuBaTbhCs
CaMOCTOATENbHbIE YCTPOWCTBA.

B coegnHuTENbHBIX NMHUSAX OT MecTa OTOopa AaBneHus K npeobpaso-
BaTeNio AaBIeHNs PEKOMEHAYETCS YCTAaHOBUTb ABa BEHTWUMS UMM TPEXXO-
JOBOW KpaH AN OTKMYeHMs npeobpa3oBaTtenen oT JIMHUM U COeAMHEHNS
€ero ¢ atmocdepomn.

OT0 ynpoCcTUT NEPUOLMNYECKUIA KOHTPOMb YCTAHOBKU BbIXOOHOMO CUrHa-
na, COOTBETCTBYIOLLErO HWKHEMY 3HAYEHMIO U3MEPSAEMOro AaBrieHusl, u
OeMOHTax npeobpasoBaTenen.

B coeguHUTENBHBIX NMMHUSAX OT CyXaloLero yCcTponcTBa K npeobpaso-
BaTeNio pasHOCTU OaBfEHUA PEKOMEHAYETCS YCTAHOBUTb Ha KaxKOon w3
NIMHUIN BEHTUMb ANS COEOUHEHMS FIMHUU C aTMOCMEPONn M BEHTUMb ASis
OTKMYeHMs NpeobpasoBaTenen.

MpeobpasosaTtenu CAMPUP-22EM-[] MoryT cHabXaTbCs BEHTUITbHBIM
Bnokom, knanaHHbIM GFIOKOM MM BEHTUMBHOW cucTemon, npeobpasosare-
nn CAMNonP-22EM-0, OB, ONB 6nokamu knanaHHbIMU.

Mepen npucoeguHeHveM K npeobpasoBaTenio NMHUM AOMKHbI ObITb
TWaTenbHO NPoAyThl AN YMEHbLUIEHUS BO3MOXHOCTU 3arpsisHEHWUs1 Kamep
CceHcopHoro 6ioka npeobpa3oBaTtenen.

3.2.4.3. Nocne okoH4YaHWsi MOHTaXka npeobpa3oBaTernen, NPoBepbTe Me-
CcTa CoeaVHEeHVUN Ha repMeTUYHOCTb MPU MakcumarnbHOM pabodvem Oasne-
HuM. Cnag gaBnenus 3a 15 MWMH He JOrkeH npeBblwatb 5 % oT Makcu-
MarnbHOro pabo4yero gaBneHus.
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3.2.4.4. 3azemnute Kopnyc npeobpasoBaTenen, s Yero NpoBof ceye-
HveM 1,5 MM~ OT NPMOOPHON LUMHBLI 3a3eMJSIEHNS MOACOEAUNHUTE K Cheum-
anbHOMY 3aXnmy.

3.2.4.5. MoHTaX NMHUK CBA3U

Mpu MOHTaxe OIS NPOKNaaKu JIMHUM CBSI3M PEKOMEHOYETCS MPUMEHSTb
kabenun KoHTponbHble ¢ usonsuuen ns MNBX (Hanpumep - KBBI'I). Oonyc-
KaeTcsa NpuMeHeHne apyrnx kabenem ¢ ceveHmem xunbl He 6onee 1,50 MM°.

PekomeHnayeTcs NnpUMeHeHMe 3KpaHMPOBAHHOIO Kaberns ¢ n3onmpyoLemn
060Mno4YKor NPy HaxXoXaeHUn B6NM3M MecT NPOKNadKn NMHUN CBA3M ANEKT-
pOoyCTaHOBOK MoLHoCTbo 6onee 0,5 kBT.

MopgcoeouHeHne nMHUKM CBA3M K NpeobpasoBaTesnio OCyLecTBRseTcs
yepes OTBepCTUs KaberbHbIX BBOAOB, C MOCMAEAYIOLWNM YNIIOTHEHNEM OT-
BepcTus. He mcnonb3yembii kabenbHbIi BBOA OOJMKEH ObiTb repMeTUYHO
3aKpbIT 3arnyLKon.

3.2.4.6. MoHTax npeobpasoBartesiei C pa3beMoM

Mpn MoHTaxe npeobpasoBaTenen nawky K poseTke pekomerayeTcs
NPOU3BOAMTE MHOMOXMUIbHLIM NPOBOAOM C cevyeHnem Xxunbl 0,35-0,5 mm
TMna MI'T® TY16-505.185 unn MI'UB TY16-505.437.

3.2.4.7. MoHTax npeobpa3oBaTtenei ¢ HART-npoToKkonom

a) Tunbl kabenewn

Mcnonb3yemblli kabenb Npyv MOHTaXe - 3KpaHWpOBaHHas BUTas napa,
3KpaH 3a3eMrisieTcsl TONbKO Ha MPUEMHON CTOpPOHe (Y COMpPOTUBIEHUS
Harpysku). HeakpaHupoBaHHbIN kabenb MoxeT OblTb UCNOMNb30BaH, ecnu
3NEKTPUYECKNE NOMEXN B JINHWUM HE BINUSIOT HA KA4YEeCTBO CBS3W.

©0) mameTp NpoBOAHMKA:

0,51-1,38 mm - npu obLwen annHe kabens meHee 1500 wm;

0,81-1,38 Mmm - npu obLLen annHe kabens 6onee 1500 m.

3.2.4.8. «kMHorotouyeuHbIN» pexum pabotsl CAMNPUP-22EM (M2,
MN3) c HART-npoTokonom

B «mHorotoueuHomy» pexume CAMNOUP-22EM (MIM2, MIM3) paboTaeT B
pexnmMe TOmMbKO C LMAPOBLIM BbIXOAOM. AHANOroBbIv BbIXO4 aBTOMartnde-
CKW yCTaHaBnuBaeTcd B 4 MA M He 3aBUCUT OT BXOAHOro AaBrneHus. WH-
dopmaums o gasneHun cuutbisaetcs no HART-npoTokony. K ogHon nape
NpPoBOAOB MOXeET BbITb NoAKMYeHo A0 15 npeobpasoBatenen. KonnyecTso
npeobpasoBaTtenen onpeaensieTcs NageHNeM HanpsbkeHUs B NMHUN CBS3N,
a Takke HanpshkKeHMEM U MOLLHOCTLIO Brioka nuTanus (cm. Tabnuuy 2.17.1).
Kaxxgpii CAMOUNP-22EM (MIM2, MIM3) B «MHOrOTOYEYHOM» pexXume mmeet
CBOM YyHMKanbHbIA agpec oT 1 go 15, n obpaweHne K npeobpasoBartento
nget no atomy agpecy. CAMOUP-22EM (MMN2, MIM3) B 06bl4HOM pexume
nmeet agpec 0, ecnu emy npuceamBaeTcsa agpec ot 1 go 15, To npeobpaso-
BaTefb aBTOMATMYECKN NEPEXOANT B « MHOFOTOYEYHbLIN» PEXUM 1 yCTaHaB-
nuBaeT Bbixod B 4 MA. KommyHukatop unu ACYTI onpegenstoT npeobpa-
30BaTenu, NOAKMOYEHHbIE K TMHUM, 1 MOTYT paboTaTb C KaXabIM U3 HUX.
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3.2.4.9. Npwm BbIOOpPE CXxeMbl BHELLHMX COeAUHEHUN crepyeT Y4UTbl-
BaTb crniegyroliee:

1) Ans ranbBaHMYeCKM CBA3aHHbIX Lenen nutaHusa npeobpasoBaTenen,
UMELNX OBYXMPOBOAHYIO MUHMIO CBA3U U BbIXOAHOW curHan 4-20 MA,

0OMNyCKaeTCAd 3a3eMIieHne Harpy3km Kaxaoro npe06paaoBaTenﬂ, HO TOJb-
KO CO CTOPOHbI MICTOYHMKA NMUTAHUA,

2) Onsa ranbBaHWYECKN pasfenieHHbIX KaHaroB NUTaHusi npeobpasoBaTte-
nen gonyckaeTcs:
— 3asemrieHne nboro ogHOro BbiBoAa Harpysku Kaxgoro npeobpa-
3oBaTens;
— COefuHeHVe Mmexay cobol Harpysok Heckosbkux npeobpasoBa-
Tenem npu ycnoBuM o0ObeauMHeHWss He Oornee ogHOro BbiBoAA
Harpysku kaxxgoro npeobpasoBartens;

3) ana npeobpasoBaTtenen, WMEKLWMX YeTbIPeXNPOBOAHYIO JIMHUIO
CBA3M, peKoMeHayeTcsl WCMoMnb3oBaTh WHAMBMAYarbHble ranbBaHUYECKU
pa3BaA3aHHble KaHanbl NUTaHUS;

4) Ons CHWXEHUSA YPOBHA MOMEX B aHaroroBoM u (Mnv) umdpoBOM
curHane Ha 6ase HART-npoTokona, pekomMeHayeTcsi MCMonb3oBaTb AJ1s
npeobpasoBaTtenen OaBneHUs WHOMBUAYasbHbIE ranbBaHUYECKM pas3Bs-
3aHHble KaHarnbl NUTaHKs.

[na ymeHblueHMs YpOBHS MynbCaumy BbIXO4HOMO curHana npeobpaso-
BaTens AOnyckaeTcs napannenbHO COMNPOTMBIEHMIO Harpy3ku BKOYaTb
KOHOEHcaTop, Npu 3TOM criegyeT BblOMpaTb KOHAEHCATOpP C MUHMMAaribHOW
€MKOCTbIo, obecrneumnBarollen OONYCTUMbIA YPOBEHb Mynbcauun. Peko-
MEHZyeTCs MPUMEHATb KOHAEHCATOPbl, MMEKLMe TOK yTeuykn He Oornee
5 MKA - ansa curHana 4-20 MA 1 He bonee 1 MKA — ansa curdana 0-5 MA, ¢
pabounm HanpspkeHvem He meHee 50 B. [na npeobpasoBartenen ¢ und-
POBbLIM BbIXOAHbLIM curHanoMm Ha 6ase HART-npoTokona yctaHaBnvBaTb
OOMOMNHUTENBHYK EMKOCTb Ha CONMPOTMBIIEHNN HArpy3kn He JoMnyckaeTcs.

OnekTpnyeckuin MoHTax npeobpasoBaTenen 4OMKEH NPON3BOAUTLCS B
COOTBETCTBUM CO CXEMAMM 3NEKTPUYECKNX MOAKITHYEHNNA, NPUBEAEHHLIMMN
Ha pucyHkax 3.7 — 3.16.
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Cxema aneKkTpunyeckas noaknoyYeHumn
CAMN®UP-22EM, CANOUP-22EMA
(2-x npoBOAHasn cxema NOAKNIOYEHUs)

4-20 mA
CAMNOUP-22EM
HART Uens —©
IR ERE
TEST U2
TESTRARY] 3 ¥
0vA - [TesThaRr 4
SmA + 5 &
T Te M
2

PucyHok 3.7

Cxema aneKkTpu4yeckas noakno4eHun
CAM®UP-22EM, CANMOUP-22EMA
(2-x npoBOoAHasA cxema NOAKNIOYEHUs)
npu obmMeHe AaHHbIMU No HART-npoTokony ¢ nogknYyeHue
HART-Mmogema K BHeLWHeM Lenu TOKOBOro curHana
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Cxema anekTpu4yeckas nogknoyYeHun

CAMN®UP-22EM, CANOUP-22EMA

(2-x npoBoAgHaA cxemMa NOAKIOYEeHUs)
npu obmMeHe AaHHbIMU No HART-npoToKony ¢ MCNonb30BaHUEM

BCTPOEHHOro pesucrtopa 250 Om
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CxeMa anekTpuyeckas NoAKMYEeHUN
CAMN®UP-22EM, CANDOUP-22EMA
(4-x npoBOoAgHaA cxemMa NOAKIHYEeHUs)
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Cxema aneKkTpunyeckas noaknoyYeHumn
CAMN®UP-22EM, CANDPUP-22EMA
(4-x npoBogHasA cxema noakKnYeHUs)

4-20 MA
CANMOUP-22EM
HART . |Uens |-8
INIE'EE +] BN
TEST = U |2
+
TESTHARTY| 3
DA [TesThaR] 4 @ R
e T ey I
1 |6
oD

PucyHok 3.11

CxeMma anekTpuyeckas noaknoyYeHUn
CAMN®UP-22EM, CANN®UP-22EMA
(4-x npoBOAHaA cxema NOAKNIOYEHUs)
npu obmMeHe AaHHbIMU Mo HART-npoToKony ¢ UCNonb3oBaHNEM
BCTPOEHHOro pesucrtopa 250 Om
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Cxema aneKkTpu4yeckas nogknoyYeHumn
CAN®UP-22EM, CAMNMPUP-22EMA
(4-x npoBoAHasA cxema NoakKnYeHus)
npu obmeHe gaHHbIMK no HART-npoTokony
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Cxema aneKkTpu4yeckas noagkno4eHun
CAlN®UP-22EM, CAMNMOUP-22EMA
K pa3fniM4HbIM npubopam, Bbinyckaemblie HIMM «3JIEMEP»
(2-x npoBoAHasA cxema NOAKNIOYEHUs)
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TEST™ 4 2 | E BerpoenHuin
TESTHARTs| 3 B s WCTOMHMK
ZOIIAU el Y * 1 nwranun
SwA H 5 -
T e
0D

PucyHok 3.14
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K pa3nu4HbIM npubopam, Bbinyckaembie HIMM «JIEMEP»
(4-x npoBogHaA cxema NnoakKnYeHUs)

Cxema aneKkTpunyeckas noaknoyYeHumn

CAMN®UP-22EM, CANOUP-22EMA

4-20 mA

UPT1

BerpoeuHbin
MCTOYHMK

)

NUTaHMA

Bxoa
N3IMEPEeHUN

CAMN®UP-22EM
HART . |Uens |8
u! U |1
TEST - U 12
TESTHARTS| 3
0WA L fresTiasr| 4
SMA 4 |5
4 |6

|

PucyHok 3.15
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Cxema anekTpu4yeckasa nogknioyeHnm Heckonbkux CAMPUP-22EM
(MN2, MMN3)c kabenbHbIM BBOAOM (80 15 WITYK) Npu o6MeHe AaHHbI-
My no HART-npoTokony Ans pa6oTbl B ceTn

CAN®OUP-22EM
WART Uens -8
b L] +| BN
TEST V12 — =
FESTHART ! 3 250 Om
WeA s | 4
SwA = + 5
4 |6 §m
oD I HART-KOMMYyH#KaTOP
HM-10/R
CAN®UP-22EM
{HM-10/U)
WaRT | Uenb -8 HART. K
& ' EN wansw
TEST U 12 RS 232
T 3 (USB-kabens)
WwA L [t | 4
SnA + 5
1T 1s nK
eD l
CAN®UP-22EM
HART Uenn -8
T
TEST 4 2
TESTWART| 3
WAL s 4
SNA ¢ + 5 2
118 4
-1 | P
CANOUP-22EM
HART . |Uenb -8
U Wl
TEST 112
ESTHAT| 3
WnA L | 4
SnA + 5
- 6
e I

PucyHok 3.16
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O603HayeHus K pucyHkam 3.7-3.16:

Bn

RH

HM-10/R,
HM-10/U,
HM-10/B
nPT1

MMM 0399/M3

NPT 5922

VNPT 1730D/M
T™ 5122

PMT 59, PMT 69

PMT 39DM,
PMT 49DM

OroKN NUTaHUSA, UCTOYHUK NMUTAHUSA NOCTOSIHHOrO TOKa
HanpsbkeHneM oT 15 go 42 B 1 TOKOM Harpysku
He meHee 30 MA, Hanpumep: BI1 906, BIT 2036A,
Brrc 4090/M11-14, BIrc 4090/M11-44 (Toneko 2-x
npoBodHas cxema nogknoyeHus); Bl 24-1/1,
BIN906/36, Bbinyckaembin HIMM «SNTEMEP»;
MunnvamnepmMeTp (MynbTUMETP) Anst KOHTPOMs TokKa
(BHYTpeHHee conpoTuerieHne He 6onee 10 Om);
COMpOTUBNEHNE Harpy3kun B TokoBon Lenn 4-20 MA
unu 0-5 MA;

HART-mogewmsl, Bbinyckaemble HIM « AJNIEMEP»;

npubop, Bbinyckaembin HMM «ANTIEMEP», Hanpumep:
npeobpa3soBaTen U3mMepUTErNbHbIE MOZYIbHBIE (TOSNBbKO
2-X NpoBOAHasA cxeMa NoaKMHYeHUs);
N3MepuUTENnN-perynaTopbl TEXHONOrnyeckne
(MMNMBONBTMETPbI YHUBEPCATbHbIE);
N3MepPUTENN-PENYNATOPLI TEXHOMNOrMYeckue
(MMNNMBONBTMETPbI YHUBEPCASbHbIE);

TepMOMETPbI MHOrOKaHarbHble (TOMbKO 2-X MPOBOA-
Hasi cxema NoaknyeHus);

perMcTpaTopbl MHOroKaHasnbHble TEXHOMNOrM4eckme
(TOnbKO 2-X NPOBOAHAsI CXema NoAKMtoYeHus).

MpumedyaHune— Cxembl NOOKNIOYEHMS NEPEUMCIEHHBIX Npnbo-
poB MpuBeAEeHbl B PYKOBOACTBAaX MO 3KCMnyaTtaumyM COOTBETCTBYHOLLMX

npnbopoB.

3.3. Ucnonb3oBaHue nsgenun

3.3.1. NMoagroToBKa K paboTe

3.3.1.1. MNepepn BknioyeHnem npeobpasoBatenen ybeautecb B COOTBET-
CTBUMN MX YCTAHOBKM M MOHTaXa yKa3aHWsIM, M3MNOXeHHbiM B n.n. 3.1, 3.2
HaCTOSILLEro pyKoBOACTBA MO 3KCnnyaTauum.

3.3.1.2. MNogkntounTte NuTaHne K NpeobpasoBaTento.

3.3.1.3. Yepes 5 MUH nocne BKMNIOYEHUS ANEKTPUYECKOTO NMUTaAHUA Npo-
BEPbTE U, MPU HEOOXOOMMOCTU, YCTAHOBUTE 3HAYEHME BbIXOOHOIO curHana,
COOTBETCTBYIOLLEE HYNEBOMY UMW TEKYLLIEMY 3HAYEHMIO M3MEPSIEMON BeNu-

YUHbI.

Mo Bcem Bonpocam obpallantecs: air@nt-rt.ru



YcTaHOBKa HayanbHOro 3Ha4YeHus BbIXOQHOrO curHana y npeobpasoBa-
Ternen OOmKHa NPOM3BOANTLCA NOcne nogaym u cbpoca nsamepsemoro na-
pameTpa, coctasnstowero 80-100 % BepxHero npeaena U3amMepeHui.

KoHTponb 3Ha4YeHUn BbIXOAHOMO CUrHarna npoBOAUTCA COrnacHo pasge-
ny «MeToauvka noBepKn» HaACTOSILLEro PyKOBOACTBA MO SKCniyaTaumu.

MpeobpasoBatenn CAMNOUNP-22EM-[1[] BbiAEpPXKMBAOT CO CTOPOHBbI
NAOCOBON U MUHYCOBOW KaMepbl OAHOCTOPOHHEE BO3AEWNCTBME AaBMEHU-
€M, paBHbIM NpeaenbHO JonyckaeMoMy paboyemMy M3ObITOYHOMY AaBrie-
HWUtO, MpMBEaEeHHOMY B Tabnuue 2.6.

B oTgenbHbIX cnydyasx ogHOCTOPOHHASA neperpyska pabo4mm nsbbiTou-
HbIM JaBfEHNEM B MUHYCOBYH Kamepy MOXET MPUBECTU K HE3HAYUTENb-
HbIM M3MEHEHNSIM HOPMMPOBAHHBLIX XapaKTepUCTUK Aatyuka. [nst nckmno-
YyeHus AaHHOro achdekTa nocrne BO3AENCTBUS NEPErpy3kM cneayeT nogatb
B NJIIOCOBYIO KaMepy AaBrieHne, paBHOE NpeferibHoO Jornyckaemomy pabo-
yeMy M3ObITOYHOMY OABMEHUO U, NPU HEOOXOAMMOCTM, NPOU3BECTM KOp-
PEKTUPOBKY BbIXOAHOrO CUrHama, COOTBETCTBYIOLLEro HayanbHOMY 3Haye-
HWIO U3MEPSAEMOro napameTpa B COOTBETCTBUM C ykazaHuamu n. 2.3.10.16.
nn. 2.3.10.17.

Onsa ucknoyeHns cnyvyaeB BO3HWKHOBEHNSI OOQHOCTOPOHHNX Neperpysok
B Mpouecce aKcnnyaTtauum npeobpasoBaTteneit pa3HoOCTU AaBeHn Heob-
XOAMMO CTpOro cobniogatb OnpeaernieHHy nocnefoBaTenbHOCTbL onepa-
LW Npu BKIOYEHUN NpeobpasoBatenei B paboTy, Npu npoayBke paboumx
Kamep M criuBe KoHAeHcaTa.

BknioueHne B paboty npeobpasosatenen  CAMNPUP-22EM-A[,
CAMNOUP-22EMA-L[] ¢ ABYXBEHTUIMBbHBIM KNanaHHbIM GrIOKOM NpOoM3BOAUT-
cs1 cnegyoLmm obpasom:

1) 3akponTe 0ba BEHTUNS, ONsl YEro NOBEPHUTE UX PYKOSITKM MO YacOBOM
cTpernke (rmsast Co CTOPOHbI COOTBETCTBYIOLLUX PYKOATOK) 40 YNopa;

2) OTKpOWTE 3aMOpHYK apMaTypy, YCTAHOBIMEHHYIO Ha TEXHOMOMMYECKOM
o6opynoBaHMK, Kak B NIOCOBOW, Tak U B MUHYCOBOW NNHUSX;

3) ypaBHsaNTe faBneHve B NOCOBON M B MUHYCOBOW Kamepax, Ang ve-
ro nnaBHO MOBEPHUTE PYKOSTKY BEHTUNS NIOCOBOW kamepbl Ha 1,5-2 obopo-
Ta NPOTMB 4acoBol cTpenku. ocne 3Toro npoBepbTe U, B Criyvyae HeobXxo-
OUMOCTU, OTKOPPEKTUPYNTE BLIXOLHOW CUMHATM;

4) noBepHUTE PYKOSATKY BEHTWUMS MNIOCOBOW Kamepbl NMPOTUB 4YacOBOW
CTpenku go ynopa;

5) noBepHUTE PYKOATKM BEHTWUMS MWHYCOBOW Kamep NpOTUB 4acOBOW
CTpenku o yrnopa.

BknioueHne B paboty npeobpasosatenen  CAMNOUP-22EM-A[,
CAMOUP-22EMA-[[], ¢ TpeXBEHTUIbHBLIM KranaHHbIM G6/10KOM MPON3BOAUT-
cs1 criegyowmnm obpasom:

1) 3akpowiTe MACOBOW M MUHYCOBOW BEHTUIN ONS YEro NoBEepHUTE KX
PYKOSATKM MO YaCoBOW CTperke (MMsSAs CO CTOPOHbI COOTBETCTBYHOLLMX PYKOSI-
TOK) [O yNopa;

2) OTKpOWTE ypaBHUTENbHBIN BEHTUMb A4S YEro NiaBHO MOBEPHUTE pY-
KOATKY BeHTUNs Ha 1,5 - 2 obopoTa NpoTMB YacOBOW CTPESKY;

3) OTKpOWTE 3aMnopHY apmaTypy, YCTAHOBIEHHYIO HA TEXHOMNMOMMYECKOM
obopyaoBaHun, Kak B NIKOCOBON, Tak U B MUHYCOBOW NUHUSX;

Mo Bcem Bonpocam obpallantech: air@nt-rt.ru



4) OTKpOWTE MIIOCOBOW BEHTUSb OS1S1 YErO MMABHO MOBEPHUTE PYKOATKY
BEHTUNS MPOTUB 4YacoBOW CTpenku. [locne aToro npoBepbTe U B Criyvae
HeobX0AMMOCTU, OTKOPPEKTUPYINTE BLIXOOHOW CUrHarT;

5) 3akponTe ypaBHWUTENbHBIN BEHTUMb AN YEro MOBEPHUTE PYKOSATKM
BEHTUISI MO YaCOBOW CTpeske O ynopa;

6) OTKPOWTE MWHYCOBOW BEHTUIb A1 YErO MNSAaBHO NMOBEPHUTE PYKOSATKY
BEHTWNSA NPOTUB YaCOBOW CTPESKM A0 ynopa.

3.3.1.4.Tpn 3anonHeHWn un3mepuTenbHbIX kKamep npeobpasoBaTenen
CAlMNoUnP-22EM-4, CAMNOUNP-22EMA-A Heobxooumo cneautb 3a TeEM,
yTOGObI B Kamepax npeobpasoBaTenen He ocTanocb NPobokK rasa (Npu name-
PEHUM Pa3HOCTVU AABMEHWUN XUOKUX CPEA) WU XKUAKOCTU (MpU M3MepeHun
pa3HOCTV AaBneHui rasa). [ns npoayBkv kamep npeobpasoBaTenen u cnu-
Ba KOHAeHcaTa BO hraHuax uameputensHoro 6rnoka umerTcsa uronbvatble
KrnanaHbl, BBEPHYTbIE B MPOOKMN.

3anonHeHne kamep npeobpasoBaTenen XUOKOCTbIO OCYLLECTBNSAETCSA
rnocrne ycTaHoOBKM ero B pabodee nonoxeHue. MNogaya XMAKOCTU NPOU3BO-
autca noa HebonblMM [aBfeHUEM (KeraTerlbHO CaMOTEKOM) OOHOBpe-
MEHHO B 00e kamepbl NMPU OTKPbITbIX UroNbYaThiX KnanaHax. lNocne Toro, kak
XWOKOCTb HayMHaeT BbiTEKaTb Yepe3 uronbyvaTble KnanaHbl, UX crnegyet
3aKpbITh. .

BHUMAHMUE: MPOAOYBKY COEOVNHUNTENBHbIX JINHA
MPON3BOANTb YEPES3 NMPEOBEPA3OBATEJIb HE OOMYCKAETCA!
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4. METOOUKA NOBEPKU

4.1. MoBepky npeobpasoBaTener NpPoBoasAT opraHbl [ocygapcTBeH-
HOM METPOSorMYeckon cnyxObl WU JApyrne axkkpeauToBaHHblE MO
MP 50.2.014-2002 Ha npaBO NOBEpPKU opraHu3aumu. TpeboBaHus K opra-
HM3auuKn, NOpsiaKy MPOBEAEHUS MOBepkn n opma NpeacTaBneHus pe-
3ynbTatoB noBepku onpegenstotcsa P 50.2.006-94 «ICU. Tlosepka
cpencts uamepeHun. OpraHnsaumsa u Nopsgok NPoBeAEHUA» U JOKYMEH-
ToM «[lpeobpasoBatenu paeneHuss mameputenbHble CAMNOUP-22EM.
MeToaunka nosepku. HKIMK.406233.025MI», yTBEPKOEHHbLIM B YCTAHOB-
FNIEHHOM Mopsiake.

4.2. MexxnoBepoyYHbI UHTEPBAn COCTaBnseT:
- Tpy roga Ans npeobpasoBartenen ¢ norpewHocTbio 0,15 %;
- NATb NeT Ans npeobpasoBaTteneit ¢ norpeluHocTblo 0,25 1 0,5 %.

MpumeyaHuns

1 MorpewHocTtb 0,15 % cooTBeTCTBYET Kody npegena Aonyckaemom
ocHoBHoW norpelHocTy 015, norpewHocte 0,25 % — kogy npegena Jo-
nyckaeMon OocHoBHoW mnorpewHoctn 025, norpewHoctb 0,5 % — koay
npegena gonyckaeMon ocHoBHoW norpetuHoctu 050.

2 Kog npefnena gonyckaeMon OCHOBHOW MOrpeLLUHOCTU Npu 3akase gngd
npegena OOMycKaeMol OCHOBHOM MOrpeLHoCTM B 3aBUCUMOCTU OT BEpX-
Hero npegena (gvanasoHa) uamepenun: 015 (+0,15; +0,5); 025 (+0,25;
+0,5); 050 (+0,5; +1,0).
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5. TEXHWYECKOE OBCIY>XUBAHUE U3OENUA

5.1. TexHunyeckoe obcnyxuBaHwe npeobpasoBaTernen CBOAMTCS K CO-
OnogeHnNo NpaBui aKCnyaTaumm, XpaHeHus U TPaHCNopTUMPOBAHUS, U3-
NOXeHHbIX B AaHHOM PYKOBOACTBE MO 3KCnryartauumm, npounakTnyeckum
OCMOTpaMm, NepPUOANYECKON MOBEPKE N PEMOHTHBLIM paboTam.

5.2. lpodunakTnyeckne OCMOTPbl NPOBOAATCA B MNOpsAke, YCTaHOB-
NIeHHOM Ha 0bbeKTax aKkchnyaTauun npeodpasoBaTenen, U BKIOYAIOT:

- BHELUHNA OCMOTP;

- NMPOBEPKY repMeTUYHOCTM CUCTEMBI (NMPY HEOBXOANMOCTI);
- NPOBEPKY NPOYHOCTU KpenneHusi npeobpasoBaTenen,

- OTCYTCTBUSI OOpbIBa 3a3eMISAOLLErNO NPOBOAA;
- MPOBEPKY (PYHKLMOHMPOBAHWS;

- MPOBEPKY YCTAHOBKM 3HAYEHUS BbIXOAHOIO CUrHamna, COOTBETCTBYIO-

wero HynesomMmy 3Ha4eHUo n3mepaemMoro gaBrieHunA.

5.3. Meproanyeckyto NoBepky npeobpasoBarernei Npou3BoaaT B COOT-
BETCTBUM C yKasaHWAMW, NPUBEAEHHLIMU B pasdene 4 HacTosLIEero pyKo-
BO/ICTBA M0 3KCMnyaTauum.

5.4. MNpeoGpasoBaTtenu ¢ HEMCNPaBHOCTAMM, He noAnexalluMmn ycrpa-
HEHMIO NpYU NPOUNAKTUYECKOM OCMOTpe, UMK He Mpolledlive nepuoam-
YecKyto MoBepKY, NoANnexaT TeKyLeMy PEMOHTY.

PemoHT
n3rotToBuTene.

npeobpasoBaTenem

npoun3BoanTcA

Ha npeanpuUATUK-

5.2. BO3MOXHble HEMCNPABHOCTU U CMOCOObI UX yCTPaHEeHUs

BoamoxHble HeuncnpaBHOCTU " cnocobbl nx yCTpaHeHnA npuBeneHbl B

Tabnuuax 2.22 un 5.1.

Tabnuua 5.1 — Cnocob ycTpaHeHUs U HEUCMPaABHOCTM

HeucnpaBHOCTb

[MpuyunHa

Cnocob ycTpaHeHusi

1. BbIxogHoW curHan oTcyT-
cTByeT

OO6pblB B NUHUM Harpy3ku wnu B
NUHAN CBSI3U C UCTOYHUKOM MuUTa-
HWg.  Hapywenne  nonspHocTu
NOAKIMIOYEHNSA UCTOYHKKA NUTaHWSA

Haitn un yctpaHutb 06-
pblB. YCTpaHWTb Henpa-
BUNbHOE NnoAKnoYyeHne
MCTOYHWMKA NUTaHNS

2. BbixogHow curHan He-
cTtabuneH, norpeLHoCcTb
npeobpasoBaTternei npe-
BbILLAET JONYCKAEMYHO

HapyLieHa repmMeTU4HOCTb B NIMHAN
noaeoda pAasneHus. HapyweHa
repMeTUYHOCTb CanbHUKOBOrO
YMMOTHEHWS1 BEeHTUNsi npeobpaso-
Batenen CAM®NP-22EM-AA.
HapylieHa repmMeTuyHoCcTb ynnoT-
HEHWSI MOHTaxHoro dnaHua umm
HWUNnNens npeobpasoBartenen
HapylueHa repMeTn4yHOCTb Npobku
¢hnaHua wu3mMepuTenbHOro Groka
npeobpasoBarenen

Hantm un yctpaHutb He
repmeTnyHocTb.  [loars-
HyTb CanbHUK BEHTUNSA
UMK 3aMEHNTL HOBbIM.
3amMeHVTb  yMNoOTHUTENb-
HOe KonbLo unu npoknag-
Ky Ha HOBYH, B3ATYI0 U3
KOMMnekTa MOHTaXHBbIX|
yacrten.

MoaTtsHyTs  MpoGKy wnu
YMNoTHUTE neHTon PYM,
UM 3ameHnTb Npobky Ha
HOBYHO
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6. XPAHEHUE

6.1. YcnoBusa xpaHeHusi npeobpasoBaTernent B TPAHCMNOPTHOW Tape Ha
ckrage usrotoBuTenst U NoTpedbuTenst AOMKHbI COOTBETCTBOBATbL YCIOBM-
am 3 no FTOCT 15150-69.

B B0o3gyxe He OOMKHbI MPUCYTCTBOBATh arpecCUBHbIE MPUMECH.

6.2. PacnonoxeHue npeobpasoBaTenen B xpaHunuiiax goymkHO obec-
neynBaTb CBOOOAHLIN AOCTYM K HUM.

6.3. lNpeobpasoBaTtenn cnenyet XpaHWUTb Ha CTennaxax.

6.4. PaccTtosiHne mexagy cteHamu, NosioM XpaHunuuwa u npeobpasoBa-
TensaMun AomkHo ObiTb He MeHee 100 Mm.

7. TPAHCNOPTUPOBAHME

7.1. MNpeobpasoBaTenu TPaHCNOPTUPYIOTCA BCEMWN BUAAMK TpaHcrnopTa
B KpbITbIX TPaAHCNOPTHbIX cpeacTBax. KpenneHue Tapbl B TPaHCMOPTHbLIX
cpeacTBax OOSMKHO MPOU3BOAUTBLCA COrflacHO npaswunam, OencTBYHOLUM
Ha COOTBETCTBYIOLLMX BUAAX TpaHCMopTa.

7.2. YcnoBusi TpaHCNOpPTUPOBaHUs npeobpasoBaTterneit AOMKHbI COOT-
BeTcTBOBaTh ycnoeusm 5 no FOCT 15150-69 npu TemnepaType OKpyxa-
towero Bo3gyxa ot muHyc 50 go nntoc 50 °C ¢ cobnogeHnem Mep 3aLnThbl
OT yOapoB 1 BUGpaumi.

7.3. TpaHcnopTMpoBaTb npeobpa3oBaTteny criegyeT ynakoBaHHbIMU B
nakeTbl U MOLUTYYHO.

TpaHcnopTuMpoBaTb npeobpasoBaTenu B KOpobkax cnegyeT B COOTBET-
cTBuu ¢ TpeboBaHmamm FOCT 21929-76.

8. YTUNIN3ALUNUA

8.1. CAMN®UP-22EM He copgepxaT BpeAHbIX MaTepuarnoB W BeLLECTB,
TpebyoLmx cneynanbHbIX METOA0B YTUIM3aunu.

8.2. lMNMocne okoHyaHusa cpoka cnyx6bl CAIMN®UP-22EM noasepratotcs
MeponpuUATMAM MO MOArOTOBKE W OTNpaBke Ha ytunusauuio. MNpu aToM
criegyeT pPYKOBOACTBOBATbCS HOPMATMBHO-TEXHWUYECKMMMW [OKYMEHTamu
no yTUIM3aumun, NPUHATBIMU B SKCMIyaTUPYHOLLLEN OpraHu3auuu.
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NPUNOXEHUE A
Cxema ycnoBHoOro o6o3HauyeHusi npeobpasoBarenemn
C KOMMNJIeKTOM MOHTaXHbIX YacTen
POPMA 3AKA3A

CAMOUP-22EMA-O | 2HY [2430 |MM |02 | YXN.3.1(-5+50) | 015 |40kMa |25 |42 |CK

1 [ 2 | 3 |4 |5 ] 6 [7 ] 8 9 [10 |11

K1/2 | B |LWP14 |360M| M| TY 4212-080-13282997-2010
12 [13 ] 14 | 15 [16] 17

1.HaumeHoBaHne npeobpasoBaTenen (cM. Tabnuubl 2.1, 2.4 — 2.6)
Ba3zosoe ucnonHeHue — obw,enpoMbILIEHHOE

2.Knacc 6e3onacHoCTV Ans Buaa UCNOMHEHMS C KOOOM Npu 3akase A: 2,
2H, 2HY, 3, 3H, 3HY nnu 4.
3.Mogenb (cm. Tabnuubl 2.4 — 2.6)
4 Kop anekTpoHHoro 6noka (cm. Tabnuuy 2.2.)
5.0603Ha4eHne NCMONHEHMS MO MaTepuranam (cm. Tabnuuy A.1)
6.Kog knumatudeckoro ncnonHeHus (cm. Tabnuuy 2.11)
Gasosoe ucnonHeHue — YXJ1.3.(+5...+50)
7.Kop npegena gonyckaeMon OCHOBHOW MOrpewHocT (CM. Tabnuuy 2.7)
8.BepxHuii npegen uaMepeHui ¢ eavHuuaMm mamepeHus (cMm. Tabnu-
ubl 2.4 — 2.6, 2.22)
basoeoe ucrnonHeHue — MakcumaribHbIU 8epxHUl ripedest
9.MpepensHo  gonyckaemoe paboyvee uM3BLITOMHOE [JaBrneHve Ans
CAMNoUP-22EM-O0 n CAMNOUP-22EM-AT (cm. Tabnuuy 2.6)
10.Koa BbixogHoro curHana (cm. Tabnuuy A.2)
basoeoe ucrioniHeHue — kod 42
11.Kog ckobbl 1 kpoHwTernHa (cM. Tabnuuy A.4)
12.Kop komnnekTa MOHTaxHbIx YacTten (KMY) ona npucoeanHeHust K npo-
ueccy (cMm. Tabnuuy A.4)
13.Kog BeHTUNbHOro 6roka (cm. Tabnuuy A.4)*:
"B" (HeycTaHOBNEHHbIV BEHTUIbHbIA BM0K);
"BYcT" (yCcTaHOBNEHHbLIV BEHTUIBbHLIA 610K C ONPECCOBKON).
MpumeyaHune—"Tlpn 3akaze BeHTUNbHOro 6roka TpebyeTcs
obszaTenbHaa paclmgpoBKa 3TOro0 MyHKTA OTAENbHOW CTPOKOM CO-
rnacHo oopmMe 3akasa Ha AaHHy0 Ceputo 3anopHor apMaTypbl.
14 .Kop aneKkTpu4eckoro npucoeamHeHus (cm. Tabnuuy A.3)
ba3soeoe ucrnonHeHue — PGK
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MpopomkeHne npunoxeHus A

15, [JononHnTenbHble  CTEHAOBblIE  UCMbITAaHUST B TedeHne 360
(onyust «3607»)

16.l'ocnosepka (onyust «1»)

17.TexHunueckue ycnosusa TY 4212-080-13282997-2010

BHUMAHMWE: O6a3aTtenbHbiMU AN 3anofHeHns SBNATCS:
- Mos. 1 — Tn npeobpa3oBartens
- Mo3. 3 — koa mogenu

Bce He3anonHeHHble no3uumm — 6asossle

Mpumep MUHMManNbHOro 3anosiHeHUs PopMbl 3aKasa:

CANONP-22EM - 1IN - 1110

M pnmevyaHune — I'Ipvl OTCYTCTBUU B 3aKa3e 3arnoJIHeHHOro nons
3anncum — npe06paaoBaTenM nocTaBnsTcs B 6a30BOM UCMOSTHEHWMN.
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MpoaoskeHne npunoxeHus A

Tabnuua A.1 — OBo3HayeHne ncnonHeHns npeobpasoBartenen No marepu-
anam, KOHTaKTUPYOLLMM C U3MepsemMon cpeaon

Martepunan
O603HaveHue nc- P

nonHeHus1 Npeo6-
pasoBaTtenen no
martepuanam Mem6paHbI

MpumeHsaemocTb

peTanen nono-
(Homep mogenu)

CTEWN, KOHTaKTUu-
pytomx ¢ pabo-
yen cpegon

2110, 2120, 2130,
2140, 2210, 2220,
Crinas 2230, 2240, 2310,
02 12X18H10T 2320, 2330, 2340,

36HXTIO 2410, 2420, 2430,
2434, 2440, 2444,
2450, 2460

05 316L 316L 2110E, 2120E, 2130E,
XH65MB 2140E, 2210E, 2220E,
06 (XacTtennomn- 316L 2230E, 2240E, 2310E,
C) 2320E, 2330E, 2340E,
2410E, 2420E, 2430E,
07 TaHTan 316L 2434E, 2440E, 2444E,

2450E, 2460E

2030M, 2040M, 2050,
2051, 2060, 2061,
2120M, 2130M, 2140M,
2150, 2151, 2160,

11 316L 12X18H10T 2161, 2170, 2171,

2220M, 2230M, 2240M,

2320M, 2330M, 2340M,
2350, 2351, 2520,

2530, 2540
15 TaHTan 12X18H10T 2030M, 2040M, 2051,
XH65MB 2061, 2120M, 2130M,
16 (Xactennon- (Xa)c(:reejfn'\gg-C) 2140M, 2151, 2161,
C) 2220M, 2230M, 2240M,
XH65MB 2320M, 2330M, 2340M,
17 TanTan (Xactennoii-C) 2351
61 TuTaHoBbIN 12X18H10T 2140M, 2151, 2161, 2171,
cnnase 2340M, 2351

MpnmeyvaHwns

1 MaTepuan ynnoTHUTENbHbIX KOMeL, — BUTOH.

2 Cranb 12X18H10T no NOCT 5632-72; cninas 36HXTHO no FOCT 10994-74; cTanb
316L AISI316L ASTM A480; TaHTan; XH65MB no MOCT 5632-72 (Xactennow-C).
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MpopomkeHue npunoxeHus A
Tabnuua A.2 — Ko BbIXOOHOIo curHana

Kon BbixogHowm 3aBUCUMOCTb BbIXOAHOIO
npu 3akase curHan curHana ot BXOAHOro

42* 4...20 MA NUHeKrHas, Bo3pacratoLlas

24 20...4 MA nuHeliHasi, ybbiBatoLas

42+ 4...20 mA KOpHeu3aBnekawLlas, Bo3pacratoLias

05 0...5MA NUHeKrHas, Bo3pacratoLlas

50 5..0 MA nHenHasi, yobiBawLas

05V 0...5 MA KOpHeu3aBnekawLlas, Bo3pacratoLias
MpumedyaHue-"*ba3oBoe NCNONHEHWE

Tabnuvua A.3 — Kop, aneKkTpuieckoro npucoeamHeHus

MpumeyvyaHuns

BapwuaHTbl CTteneHb
ﬁ%ﬁ(;s%” SJ'IeKT?)VIl-leCKOrO 3aLMTbl OT MbIN " CB[%%MF;':L 5
NpUCOEaVHEHUS v BRnaru
KaGenbHbIn BBOA
PGK* VG NPT 1/2" 6-12-K68 (nnactuk)
OvameTp kabens 6-12 Mm
KaGenbHbI BBOA P65 O6LLenpoMbILLEHHOE,
PGM VG NPT 1/2"- MS 68 (meTann)
OnameTp kabens 6-12 Mm
P14 Bunka 2PMIM14
P22 Bunka 2PMIM22

1 * Ba3oBoe MCnonHeHwve.
2 BosmoxHa ycTaHOBKa pa3beMOB MO 3akasy.
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MpoaoskeHne npunoxeHus A

Tabnuua A.4 — Koabl MOHTa)HbIX YacTel U BEHTUIbHbLIX 61TOKOB Anst Npu-

coenHeHuna K npoueccy

MprmMeHsiemocTb (HomMep Mogenwu)

3

2110, 2110E, 2120, 2120E, 2130, 2130E,
2140, 2140E, 2210, 2210E, 2220, 2220E,
2230, 2230E, 2240, 2240E, 2310, 2310E,
2320, 2320E, 2330, 2330E, 2340, 2340E,
2410, 2410E, 2420, 2420E, 2430E, 2430,
2434, 2434E, 2440, 2440E, 2444, 2444E,
2450, 2450E, 2460, 2460E

2030M, 2040M, 2050, 2051, 2060, 2061,
2110, 2110E, 2120, 2120M, 2130M,
2140M, 2120E, 2130, 2130E, 2140,

2140E, 2150, 2151, 2160, 2161, 2170,

2171, 2210, 2210E, 2220, 2220E, 2220M,
2230, 2230E,2230M, 2240, 2240E,
2240M,2310, 2310E, 2320, 2320E,
2320M, 2330, 2330M, 2330E, 2340,

2340E, 2350, 2351,2410, 2410E, 2420,

2420E, 2430, 2430E, 2434, 2434E, 2440,

2440E, 2444, 2444E, 2450, 2450E, 2460,

2460E, 2520, 2530, 2540

Kopg MoOHTa)xHble YacTu
1 2
MoHTaxHbI hnaHey, ¢ pesb-
K1/4 6oBbIM oTBEepcTMeM Tuna K1/4
(1/4 NPT)
MoHTaxHbIN hriaHew € pe3sb-
K1/2 6oBbIM oTBEpCcTMEM Tuna K1/2
(1/2 NPT)
M20
Hunnenb ¢ HaKMAHOW rankown
M20x1,5 ans coeguHeHus No
TM20* HapyxHOMy AnameTpy TpyObl
14 mm
Hunnenb ons coeguHeHust no
H Hapy>XHOMy AnameTpy Tpyobl
4 MM
1/4NPT MoHTaXHbIN cbnaJHeu, C WTyue-
HADVIKH pom c pe3bbon Tnna K1/4
Pyt (1/4 NPT)
1/2NPT MoHTaxHbIV cbn@eu C WTyLe-
HAPYKH pom c pe3bbori Tnna K1/2
) (1/2 NPT)
MoHTaxHbIV conaHel C wTyLe-
M20 HapyxH. pom c pe3bboii Tuna M20x1,5

2040M, 2110, 2120, 2130, 2140, 2110E,
2120E,2210, 2210E, 2220, 2220E,
22302230E, 2240, 2240E,2310, 2310E,
2320, 2320E, 2330, 2330E, 2340, 2340E,
2410, 2410E, 2420, 2420E, 2430, 2430E,
2434, 2434E, 2440, 2440E, 2444, 2444E,
2450, 2450E, 2460, 2460E
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MpoponmxkeHne npunoxeHus A

Tabnuua A.4 — Koabl MOHTa)HbIX YacTen U BEHTUIbHbLIX 6NOKOB Anst npu-
coeMHeHUs K npoLeccy

Kog MoHTaxHble YacTn MprmMeHsemMocTb (HoMep Mogenw)
1 2 3
MP1/4ANPT MepexogHuk: M20x1,5/ K1/4
HapyXH. (1/4 NPT) 2030M, 2040M, 2050, 2051, 2060, 2061
MP1/2NPT Mepexognuk: M20x1,5/ K1/2 | 2120M, 2130M, 2140M, 2150, 2151, 2160,
HapyXH. (1/2 NPT) 2161, 2170, 2171,
MP1/4ANPT MepexogHuk: M20x1,5/ K1/4 2220M, 2230M, 2240M,
BHYTP. (1/4 NPT) 2320M, 2330M, 2340M, 2350, 2351,
MP1/2NPT | MepexogHuk: M20x1,5/ K1/2 2520, 2530, 2540,
BHYTP. (1/2 NPT)
BeHTUMbHbIN GNOK, 2030M, 2040M, 2050, 2051, 2060, 2061,
B HeyCTaHOBMNEHHbIN Ha npe- 2110, 2110E, 2120, 2120E, 2120M, 2130,
obpasoBaTtenb 2130M, 2130E, 2140, 2140E, 2140M,
BeHTunbHbIN 6ok, onpec- 2150, 2151, 2160, 2161, 2170, 2171
Byct COBaHHbIN 1 YyCTaHOBIEH- 2210, 2210E, 2220, 2220E, 2220M, 2230,
HbI Ha NpeobpasoBarenb 2230E, 2230M, 2240, 2240E, 2240M,
2310, 2310E, 2320, 2320M, 2320E, 2330,
2330M, 2330E, 2340, 2340E, 2340M,
2350, 2351,
CK Ckoba 1 KpOHLITENH 2410, 2410E, 2420, 2420E, 2430, 2430E,

2434, 2434E, 2440, 2440F, 2444, 2444E,
2450, 2450E, 2460, 2460E, 2520, 2530
2540

MpumedyaHune—*MoHTaxHasi YacTb C KPOHLLTEWHOM, NMO3BOMSIHOLLIMM MOHTaX npeobpa-
3oBarenen no Tpybe gnameTpom (50+5) mm (B koa BBOoAMTCSA ByKBa «T»).
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NMPUNOXEHUE b

Fa6apvm-|b|e, npuncoegnHuUTesibHble U MOHTaXXHble pa3mMepbl
npeobpa3oBartenen agaBneHna CANOUP-22EM, CANMOUP-22EMA

*A
15 | 4

©

76

1375
0T

r

! L MZOx15
m i
> )
2 CAN®UP-22EM
?5 g Moaens: [
3 HI BbixoaHoi curHan: ] MA:
S B ; §% S5 Hanpsxenus nutanns: 1B Ve
N LA Basopckoit Ne )
D[ < [arta sbin.

PucyHok B.1
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MpoaonxxeHue npunoxeHunsa b

BapuaHTbl 3neKTPpUYeCKMX NOAKITHOYEHUN
CAMN®UP-22EM, CAMN®OUP-22EMA (mecTto A pucyHka b.1)

lMnacmukoebili kabernbHbIl 8800

(Guamemp kabens 6-12 mm)
3aeanywka

3
|

on FahN

7 75

Memannuyeckuli kabernbHbIl 86800
(Guamemp kabens 6-12 mm)

Baznyuwika
T <
’_ J
-
7
3aenywka Bunka 2PMl-14
T =
’_ 4
-
4 20
3aznywka Bunka 2PMrl-22
T =
’_
. : L
4 37
PucyHok B.2
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MpoaosmxeHue npunoxeHunsa b
FabaputHble U NnpucoeanHUTENbHbIE pa3Mepbl CEHCOPOB
(mecTo B pucyHka b.1)
CAMNM®UP-22EM, CANDOUP-22EMA

Mopaenun 2030M, 2040M, 2051, 2061, 2151, 2161, 2171, 2351, 2120M,
2130M, 2140M, 2220M, 2230M, 2240M, 2320M, 2330M, 2340M

Macca mogenu He 6onee 2,0 kr

56

47

[}
Y

)

06|

M20x1,5

PucyHok B.3

Moagenu 2050, 2060, 2150, 2160, 2170, 2350
Macca mogenu He 6onee 3,0 kr

=

i I
I
|
:
T

jS)
Y

[

=

26

M20x1,5

PucyHok b.4
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MpoaonxxeHue npunoxeHunsa b

FabapuTHble U NnpucoeanHUTENbHbIE pa3Mepbl CEHCOPOB
(mecTo B pucyHka 6.1)
CAMNM®UP-22EM, CANDPUP-22EMA

Mogenu 2120, 2130, 2140, 2220, 2230, 2240, 2320, 2330, 2340
Macca mogenu He 6onee 6,0 kr

100

PucyHok B.5

Mogenu 2110E, 2120E, 2130E, 2140E, 2210E, 2220E, 2230E, 2240E,
2310E, 2320E, 2330E, 2340E
Macca mogenu He 6onee 4,0 kr

I/\/F7I\/\|
iR o o1 N
0 | MI10 _
N ‘7 AR 2oms
- . ]
Al Ki/4’
54
100,5
PucyHok B.6
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MpoaosmxeHue npunoxeHunsa b

FabaputHble U NnpucoeanHUTENbHbIE pa3Mepbl CEHCOPOB
(mecTo b pucyHka b.1)
CAMNM®UP-22EM, CANMOUP-22EMA

Moagenu 2110, 2210, 2310
Macca mogenu He 6onee 11,5 kr

154

== s
\J@l@— 3omyma} ‘

Pucyﬁox B.7

FabapuTHble 1 NpucoeaMHUTENbHbIE pa3Mepbl CEHCOPOB
(MecTo B pucyHka b.1)
CAN®UP-22EM-A40, CAN®UP-22EMA-O

Moaenu 2420, 2430, 2434, 2440, 2444, 2450, 2460
Macca mogenu He 6onee 6,0 kr

100
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MpoaonxxeHue npunoxeHunsa b
(mecTo B pucyHka 6.1)
CAN®UP-22EM-AA, CANPUP-22EMA-OO

Mopenu 2420, 2430, 2434, 2440, 2444, 2450, 2460

Macca mogenu He 6onee 6,0 kr

M10
407B.

K1/4"
20TB.

2=

121

PucyHok B.8abapuTHble n npucoegnHuUTeNbHbIE pa3Mepbl CEHCOPOB
(mecTo B pucyHka b.1)
CAN®UP-22EM-OO, CANPUP-22EMA-OO

Mopaenu 2410E, 2420E, 2430E, 2434E, 2440E, 2444E, 2450E, 2460E
Macca mogenu He 6onee 4,0 kr

S e gan

o | mio |

N }f 4omB

! - !
AL T Ki1/4”
. 54 | 2omb.

. 100,5 _
PucyHok B.9
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MpoaosmxeHue npunoxeHunsa b
Mopenb 2410
Macca mogenu He 6onee 11,5 kr

|

[
.

|

|
L

|

|
i

\

5
154

PucyHok B.10

MabapuTHble U NpUcoeaNHUTENbHbIE pa3Mepbl
(MecTo B pucyHka b.1)
CAMN®UP-22EM, CANNOUP-22EMA-OI

Mopgenu 2520, 2530, 2540
Macca mogenu He 6onee 6,5 kr

—

93
8 omb. 218

M20x15

2120
2160
2195

,:ﬂ_rF
o

49

Pa3denumens cped

S

PucyHok B.11
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NPUNOXEHUE B

®DyHKUMA Nnpeobpa3oBaHUs BXOAHON BENUUYUHBI NO
3aKOHY KBaZipaTHOro KOpHs € niMHeapusauuen B6SIN3N «KHyns»

2 [l/:n‘"-‘fhh'l HINEHEWRN

BRI Cresta,

4
1N

-

P
2 10 - (%)
max

/ A(4:1)
Heanazon WaImeRenin |
ERLNRNIOTD Cuanana, P y
J
|
A |
41
-
3,54
v
nns 2 A~’:~ el
i
PucyHok B.1

MpwnmeyaHune— MakcumanbHas owmbka, BHOCUMas npoueany-
pon nuHeapusaumm coctaenseT 3,54 % oT AnanasoHa BXOOHOrO curHana.
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Ta6bnuua N1 — Cnucok yHuBepcanbHbIX KOMaHg U KOMaHg ooLen

NMPUNOXEHUE I

npakTuku ans npeobpasosatenen CAMNPUP-22EM, CAMNPUP-22EMA

MpuuMaembie OTnpaBnsiemMble AaHHble Kon Mpu-
Homep HART-komaHab! [aHHble
1 ee HasHayeHne | Ho- Onuca-| Ne owvb- | meva-
Tvn M Tun OnucaHve Kn Hue
mep Hve | B6anta
1 2 [3 4 5 6 7 8 9
NeO 0 Unsigned-8 «254»
YrteHue Tvna npnbopa PaclwvpeHHbI Tun
ero Bepcuu, 3aBOACKO-| 1-2 Enum nppmﬁopa
ro HomMepa v apyrow MuH1mMansHoe uncno
MHdpopmaLmm no ko- . npeamb6yn oT ynpasns-
poTkoMy aapecy 3 Unsigned-8 }%LLleroyyCTpOyﬁé)TBa K
npuéopy
4 Unsigned-8 Bepcus npoTokona
5 Unsigned-8 Bepcusi npubopa
6 Unsigned-8 Bepcus MO
7 Unsigned-5 Bepcus NEKTPOHHBIX
Moaynew
7 Enum Tun cbmsmqevcmro
nHTEpdenca
8 Bits ‘dnarn gononHUTEenbLHOM
VHdopMaumm
911 | Unsigned-24 | SaBOACKOZ Homep
npubopa
MuHUMarnbHoe Yncno
12 Unsigned-8 npeambyn ot npmbopa k
ynpaensitoemy
YCTPONCTBY
13 Unsigned-8 MakcumarnbHoe Yncrno
nepemMeHHbIX npubopa
14-15 | Unsigned-16 CYeTUMK U3MEHEHUS!
KOHurypauum
16 Bits PaclwimpeHHbIn cTaTyc
npubopa
17-18 Enum Koa npoussogutens
19-20 Enum Kog pacnpoctpanutens
21 Enum Mpodunb nprubopa
Ne1 0 Enum Tekywme eanHULbl
YTeHne 3HaueHus V3MepeHusi JaBneHus
BEMUYMHbI AABNEHUA U 3HayeHue BENUUMHbI
TEKYLLIMX eAMHUL, U3- 1-4 Float [aBneHVsi B TEKYLLMX
MepeHust eVH1LaX U3MEPEHUSI
Ne2 YrteHue 3HaueHus 0-3 Float Tok netnu (MA)
BENUYMHbBI TOKa NETIN B
MA v npoLeHTa oT 4-7 Float TIPOLEHT OT TekyLiero
TeKyLLEero AvanasoHa Avanasoua
Ne3 YreHwne 3Have- 0-3 Float Tok netnu (MA)
HUSA BETNMYMH OUHa- 4 Enum TekyLime eauHuLbI
MUYECKUX NEPEMEH- V3MEpEHVs1 AaBMEHNs!
HbIX: J@BMEHUs, 3HayeHue BeNUYMHbI
TemnepaTtypbl npe- 5-8 Float [aBMNeHns B TeKYLLNX
obpasoBarenei, eVH1LaX M3MepeHnst
TemnepaTypbl npu- EanHuub
Gopa, Toka B netne u 9 Enum M3MepPeHUsi Temnepary-
€AVHNL, M3MepeHns pbl npeobpasoBaTtenei
(C)
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MpopomxeHne npunoxexnus I

MpogomkeHue Tabnuubi I'.1
1 2 3 4 5 6 7 8 9
10-13 Float TemnepaTypa
npeobpasoBa-
Tenen B °C
14 Enum EanHnubl
n3mepeHus
TemnepaTtypbl
npubopa (°C)
15-18 Float TemnepaTypa
npubopa B °C
Ne6 0 |Unsigned-| KopoTkui 0 Unsigned-8| KopoTtkuin | 2 — HeBep-
3anucb 8 agpec agpec HbIV KOPOT-
KOPOTKOrO 1 Enum Pexum 1 Enum Pexum Kuin agpec
agpeca 1 pYHKLMOHU- cyHKUMOHK- | (>63)
pexvma poBaHusi poBaHus | 5 — Hecos-
DYHKUMOHU- TOKOBOW TOKOBOW nageHve
poBaHus netnu netnu yncna 6ant
TOKOBOW 3anpoca
netnu rpebyemomyj
yueny
7 — 3awmTa
OT 3anvcu
Ne7 0 Unsigned-8| KopoTkuii
YreHne agpec
appeca 1 Enum Pexum
onpoca u YHKLMOHK-
pexvma poBaHusi
YHKLIMOHK- TOKOBOW
poBaHusi netnm
TOKOBOWA
netnu
Ne8 0 Enum  |{Tun neps4yHOn
YUrteHne nepemMeHHoun
TUMOB AWHa- 1 Enum Twn BTOPUNY-
MUYECKUX HOVi NepemMeH-
nepemeHHbIX HoW
2 Enum Twn Tpeten
nepemMeHHoun
3 Enum He ncnonbay-
etcs
Ne9 0 |Unsigned-| Moauuwmsa 1. 0 Bits Pacwmpen- |2 — npuHaT | * Mo nepemen-
YUreHne 8 Kop nepe- HbIi CTATyC | HEBEPHbIV | HOM npubopa
AvHaMunde- MeHHoOW npubopa koA AMHa- | nogpasymeBaeT-
CKMX nepe- npubopa MUYeckon csa niobas u3
MEHHbIX 1 |Unsigned-| Moanums 2. 1 Unsigned-8 | Mosuuusa 1. | nepemex- | AMHAMUYECKMX
npvbopa n 8 Kop nepe- Kop nepe- HoM nepemeHHbIX (CM.
nx cratyca MEHHOM MEHHOM 5 — HecoB- | cneuudmKaLuio
npubopa npnbopa*® nagexve HART-
2 |Unsigned-| Moaunuus 3. 2 Enum Moauuwms 1. |41cna 6anT| npoTokona),
8 Koa nepe- Tun nepemex-| 3anpoca nmGo % ot
MEHHOMN Holt npubopa [TPebyemomy|ananasora, 6o
npu6opa yueny BbIXOAHOW TOK B
3 |Unsigned-| Mosuuus 4. 3 Enum Moaunuus 1. MA
8 Kopa nepe- Tekywine
MeHHoW eaVHNLbI
npubopa N3MepeHnst
nepemMeHHoun
npubopa
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MpoaomxeHne npunoxexHus I

Tabnuubi .1

MpoponxeHune
1 2

3 4

6

7

4

Unsigned-| Mo3auuus 5.

8 Koa nepe-
MEHHOM
npubopa

47

Float

Mo3nums 1.
3HaueHve
BENUYUHBI
nepemeHHoON B
TeKyLmX
eavHuLax
n3MepeHus

Unsigned-| Mo3uuus 6.

8 Koga nepe-
MEHHOM
npubopa

Bits

Mo3nums 1.
CocTosiHne
nepemMeHHoun
npubopa

Unsigned-| Mo3uuusa 7.

8 Kog nepe-
MEHHOM
npu6opa

Unsigned-8

Mosnums 2.
Kog nepe-
MEHHOM
npuéopa*

Unsigned-| Moanums 8.
8

Koa nepe-
MEeHHOM
npubopa

Enum

Mo3suums 2.
Tun nepemen-
Hol npubopa

Enum

Mo3nums 2.
Tekywine
eaVHULbI

N3MepeHnst

nepemMeHHoun
npubopa

12-15

Float

Mo3numns 2.
3HaueHune
BENUYUHBI
nepemeHHoON B
TeKyLmX
eanHuuax
V3MepeHust

Bits

Mo3numns 2.

CocTosiHne

nepemMeHHoun
npubopa

Unsigned-8

Mosnums 3.
Koa nepe-
MEHHOM
npuéopa*

Enum

Mo3suums 3.
Tun nepemen-
Hou npubopa

Enum

Mo3nums 3.
Tekywimne
eaVHULbI

n3mepeHus

nepemMeHHow
npubopa

Yucno npuHuma-
embIx 6anT
[OaHHbIX 3anpoca
(nosvumn) ans
[OaHHON KOMaHabl
MOXeT ObITb
Into6biM oT 1 o 8.
COOTBETCTBEHHO,
npubop B CBOEM
oTBeTe BblaeT
TOIbKO Te 6anTbl
oTBeTa (nNo3u-
uum), KoTopble
6bInun 3anpolue-
Hbl.

(cm. cneundbmka-
uunio HART-
npoTokona)

20-23

Float

Mo3suums 3.
3HaveHne
BEMUYUHDI
nepemeHHol B
TeKyLmX
eavHuLax
N3MepeHust

24

Bits

Mo3uvums 3.
CocTosiHue

nepemMeHHown

** Bpemsi npea-
cTaBnsieT cobon
uenoe 6e33Hako-
Boe 4-6aiiTHoe
4ncno, MraaLwmn
6UT KOTOpOro
COOTBETCTBYET
BpemeHn B 1/32
Mc (cM. cneuu-

dukaumo HART-
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MpopomxeHne npunoxexnus I

MpogomkeHue Tabnuubi I'.1
1 2 3 4 5 6 7 9
npubopa npoTokona)
57 |Unsigned-8 | Mosuuus 8.
Koga nepe-
MEHHOM
npuéopa*
58 Enum Mo3unuus 8.
Tun nepemen-
Holi npu6opa
59 Enum Mo3auuus 8.
TekyLwine
eVHNLBbI
N3MepeHnst
nepemeHHow
npu6opa
60-63 Float Moaunuus 8.
3HayeHune
BENNYUHbI
nepemeHHou B
TeKyLMX
efuHMuax
N3MepeHust
64 Bits Mosnuus 8.
CocTosiHue
nepemeHHow
npubopa
65-68 Time** OTmeTKa
BpPEMEHMU
Ne11 YteHng 0-5 | Ynako- | 3aronoBok
Tna npmbo- BaHHbI
pa, ero Bep- (4 Gaiita
cum, 3aBo/- 83) Cu. CwMm. KomaH- | CM. komaHgy
CKOro HoMe- KOMaH-
9 Ay NeO NeO
pa v apyroun ay NeO
nHdopmaLumy
Mo 3arornoBky|
(tery)
Ne12 Yre-
HWe coob- 0-23 YnakoBaH- | CoobLueHne
LLEEHVS MOSTb-| HbliA nonb3oBaTens
3oBaTens
N213 Yre- YnakoBaH-
0-5 o 3aronoBok
HVe 3arosnoB- HbliA
Ka, onucaHmsi YnakoBaH-
" naTl 6-17 bl OnucaHve
18-20 Date [arta
Ne14 Unsigned- 3aBoackon
YreHune 0-2 o4 Homep npeot-
MHbopMaLm pasosarenen
0 npeobpa- EanHuubl
3oBatene n3mepeHust
3 Enum &9 npesenos
1 MUHVUMarb-
Horo Avana-
30Ha
4.7 Float Bepxiui
npegen
8-11 Float HwxHui
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MpoaomxeHne npunoxexHus I

Tabnuubi .1

MpoponxeHune
1 2

3

4

6

7

npegen

12-15

Float

MuHumans-
HbIN AnanasoH

Ne15

YUrteHne
nHdopmaLumy
o npubope

Enum

YpoBeHb
aBapun
nepBuMYHON
nepemMeHHow
(Hu3-
KWI/BbICOKUIA)

Enum

Tvn dyHKUMK
npeobpasoBa-
HUS (MUHen-
HbIR, KOp-
HeusBnekato-
wnin)

Enum

EanHmLbl
N3MepeHnst
ans
HVDKHETO U
BEpPXHero
npegena
n3MepeHust

Float

HwxHui
npegen
n3MepeHnst
OCHOBHOW
nepemMeHHow

Float

BepxHun
npegen
n3mepeHust
OCHOBHOM
nepemMeHHow

Float

Bpems
nemnduposa-
Hus (c)

Enum

Pexum
3aWwunTbl OT
3anuncu

16

Enum

«250»

17

Bits

®naru aHano-
roBoro kaHana

Ne16 YteHue|
Homepa
cbopkn

0-2

Unsigned-
24

Homep c6opku|

Ne17 3a-
nmcb coob-
LUEHUS NOSb-
3oBaTens

0-23

Ynako-
BaHHbI

CoobueHne
nonb3oBaTe-
ns

0-23

YnakoBaH-
HbIN

CoobueHne
nonb3oBarens

5 — HecoB-
nagexve
yucna 6ant
3anpoca
Tpebyemomy
ymcny
7 — 3awmTa
OT 3anucu

Ne18
YrteHne

Ynako-
BaHHbIV

3aronosok

0-5

YnakoBaH-
HbIN

3aronosok

3arosioeka,
onucanua n

Ynako-
BaHHbIV

OnucaHve

6-17

YnakoBaH-
HbIN

Onvcaxue

narbl

Date

Hata

18-20

Date

Oata

5 — HecoB-
napeHvie
yncna 6anT
3anpoca
Tpebyemomy

yucny
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MpopomxeHne npunoxexnus I

MpogomkeHue Tabnuubi I'.1
1 2 3 4 5 6 7 8 9
7 — 3awuTa
OT 3anucu
Ne219 3anucs| 0-2 (Unsigned-| Homep 0-2 Unsigned- Homep cbopku| 5 — Hecos-
OKOHYaTenb- 24 c6opku 24 nageHue
Horo cbo- yncna bant
poyHoro 3anpoca
Homepa. B Tpebyemomy|
OTBETHOM ymeny
coobLweHun 7 — 3awmTa
BO3BpalLLa- OT 3anucu
eTcs nony-
YeHHoe
Ne20 Ytenne 0-31 (ISO Latin-| [OnuHHbIA 0-31 |ISO Latin-1| OnuHHbIA
OMVHHOTO 1 3arofioBok 3aronoBok
3aronioBka
Ne21 YrteHng 0-31 |ISO Latin-| OnuHHbIA CM. |Cm. komaH- | CM. komaHay
Tvna npmbo- 1 3aronoBok |komaH- | Ay NeO NeO
pa, ero Bep- ay NeO
cuu, 3aBof-
CKOro Home-
pa v apyrou
MHopMaLmny
Mo ATIMHHOM)|
3aronioBKky
Ne22 3anuce| 0-31 (ISO Latin-| OnuHHbIA 0-31 |ISO Latin-1| [OnuHHbIA
ONVHHOTO 1 3aronoBok 3aronoBok
3arornoBska
Ne34 0-3 Float Bpewmsi 0-3 Float Bpewms 3 — npuHs-
3anucb aemndupo- nemnduposa-| Tol napa-
BpPEMEHU BaHUs HUsA MeTp
aemncupo- MeHbLUe
BaHus [0MyCTUMO-
ro
4 — npuHs-
Thbli Napa-
MeTp
GonbLue
[onycTMmo-
ro
5 — HecoB-
nageHve
uncna Gant
3anpoca
Tpebyemomy|
yueny
7 — 3awmTa
OT 3anvcu
Ne35 0 |Unsigned-| EauHuubl 0 Unsigned-8| EaguHuupl |2 — npuHATLI| MUHMMansHomy
3anucb 8 n3mepeHusi M3MepeHusi | HeBepHble 3HAYEHUI0
npegenos 1-4 Float BepxHun 1-4 Float BepxHun eanHWLUbl [BbIXOAHOrO TOKa B
npeobpaso- npegen npegen n3MepeHusi | MA cTaBuTCs B
BaHVA JaB- npeobpaso- npeo6Gpasosa-| 5 — Hecos- | cooTBeTCTBME
TNeHus B TOK BaHus Hust nageHve | HWKHWI npeaen
nepuHuy ux| 5-8 | Float HuxHnin 5-8 Float HwkHnit  |umcna 6anT [npeobpasosarus,
n3mepeHust npegen npeaen 3anpoca |a MakcumarnbHo-
npeobpaso- npeobpasosa-[TPebyemomy| My — BepxHuit
BaHuA HUS uncny  |npepen npeobpa-
7 — 3awmTa 30BaHUA
OT 3anucu

Mo Bcem Bonpocam obpallanTeck: air@nt-rt.ru



MpoaomxeHne npunoxexHus I
Tabnuubl .1

MpoponxeHune
1 2

3

4

6

8

9 — HUXHWI
npegen
npeobpaso-
BaHus
6onbLue
[0nyCTUMO-
ro
10 — HUX-
HWIA Npegen
npeobpa3so-
BaHus
MeHbLUe
[0nycTUMO-
ro
11 — Bepx-
HWIA Npegen
npeo6paso-
BaHusi
Gonblue
[onycTUmo-
ro
12 — Bepx-
HWIA Npeaen
npeobpaso-
BaHus
MeHblUe
[0nyCTUMO-
ro
14 — MUHK-
MarnbHbIA
avanasoH
CMULWKOM
man

Ne36
3anucb
BEPXHETO
npegena
npeobpaso-
BaHWA AaB-
NeHVs pas-
HbIM TEKy-
Lemy 3Ha-
YeHuio aaB-
neHus

7 — 3awuTa
oT 3anucm
9 — TekyLee
naBneHve
6onblue
BEepXHero
npegena
npeobpa3so-
BaTenew
10 — Teky-
Lee fasne-
H1e MeHbLUe
HWDKHETO
npegena
npeobpaso-
BaTenew
29 — gnana-
30H CnuLL-
KOM Man

Ne37
3anucb
HWKHEro
npegena
npeobpaso-
BaHWs AaB-
NEeHVs pas-

7 — 3awmTa
oT 3anucu
9 — TekyLLee|
naBreHve
6onbLue
BEpPXHEro

npegena
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MpopomxeHne npunoxexnus I

MpogomkeHue Tabnuubi I'.1
1 2

3 4 5 6 7 8 9
HbIM TeKy- npeobpaso-
LemMy 3Ha- BaHus
YeHuo aaB- 10 — Teky-
neHus Liee Aasne-
H1e MeHbLue
HWDKHEro
npepena
npeobpaso-
BaHus
Ne238 0-1 |{Unsigned-| C4yéTunk 0-1 Unsigned- CuéTunk
C6poc tna- 16 VN3MeHeHust 16 U3MeHeHus |7 — 3awmTa
ra nepBuy- KOH(Urypa- KOHGpUrypa- | oT 3anucu
HOW KOHU- ummn umm 9 — 3Have-
rypauuu, HUS! NPUHSI-
€Ccnu cyeTYm TOro CYéT-
KW U3MeHe- ynka
HWSA KOHpU- N3MeHeHus
rypauuv B KoHdpurypa-
ynpaensio- UM n B
LLIEM YCTPOWA- npubope He
CTBE 1 Npw- coBsnagatoT
6ope coBna-
natot
Ne40 0-3 Float Tok netnu 0-3 Float Tok netnn | 3 — 3Have-
3anucb HVe Toka
durKcmpo- Gonblue
BaHHOro Makcumarb-
3HaYeHus! HO BO3MOX-
TOoKa netm Horo B
(B MA) Tekywem
pexume
MnBn
4 — 3Have-
HVe Toka
MeHbLUe
MWHVUMarb-
HO BO3MOX-
HOro B
Tekywem
pexume
nBA
5 — HecoB-
nageHvie
yncna Gant
3anpoca
Tpebyemomy|
yncny
7 — 3awmTa
OT 3anucu
11 — TOKO-
BbliA BbIXOJ,
BbIKIHOYEH
Ne41 Bbi-
nonHeHne
camoTecTu-
poBaHusi
Ned2
BbinonHeHve
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MpoaomxeHne npunoxexHus I

MpogomkeHue Tabnuubi .1
1 2 3 4 5 6 7 8 9
nepesarpys-
Ku
Ne43 7 — 3awuTa
3anucb Hyns oT 3anucu
npeobpaso- 9 — TekyLee
Bartenen naBrieHue
6onblue
BEpXHero
npegena,
npw KoTo-
POM HyIb
MOXeET ObITb
yCTaHOBMeH
10 — Teky-
Lee Aasne-
HVe mMeHbLue|
HUXXHEro
npegena,
npu KoTo-
pOM HyIb
MOXET BbITb,
yCTaHOBMEH
No44 0 Enum EavHuupl 0 Enum EovHunubl 2 — NpUHATBI
3anucb na3mepeHust n3mMepeHusi | HeBepHble
eavHuL, eanHNLbI
n3MepeHmns n3mepeHust
BEMUYMHBI 5 — HecoB-
faBnexust nagexve
ymcna 6ant
3anpoca
Tpebyemomy|
yueny
7 — 3awmTa
OT 3anucu
16 — goctyn
orpaHuyeH
Ne47 0 Enum | Tun BbIXoa- 0 Enum  [Tvn BbIXOAHOW| 2 — NPUHAT
3anuck B1aa HOW xapak- XapakTepu- | HeBepHbIi
DyHKLMM TEPUCTUKM CTVKU TMN BbIXOA-
npeobpa- HOW Xapak-
30BaHNs TEPUCTUKM
rnaBHoW 5 — HecoB-
nepemeH- nagexve
HoM yucna 6ant
3anpoca
Tpebyemomy
yueny
7 — 3awumTa
OT 3anucm
Ne48 0-5 | Enum Cratyc 0-5 Enum Cratyc *** B CAMOUP-
Urenne npubopa npubopa*** 22EM B aTom
OOMnonHN- 6 Bits PacwmpeH- 6 Bits Paclmpen- nore scerga
TerbHoro HbIi cTaTyC HbIV cTaTyC BO3BpaLLalTcs
Cratyca 7 Bits Pexum 7 Bits Pexum Hyrnm
npubopa PYHKLIMOHN- DYHKLMOHK-
poBaHus poBaHus*** ****CC -
8 Bits CCQ *** 8 Bits CTaHaapTn3o- CTaHAapTU3npo-
9 Bits CcC1 BaHHbIV BaHHbIV CTaTyC
10 Bits |Ananorosblit craryc 0 ***
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MpopomxeHne npunoxexnus I

MpogomkeHue Tabnuubi I'.1
1 2 3 4 6 7 8 9
BbIXO[ B
HacblLLEeHnn
11 Bits CC2
12 Bits CC3
13 Bits  |AHanoroBblii
BbIXOZ,
3adukeupo-
BaH
14-24| Bits Cratyc
npubopa
Ne50 Unsigned-8| Kog nepe- Kop nepemeHHomn
YrteHune MeHHou 1° npubopa, cooT-
Tabnuupl Unsigned-8| Kopg nepe- BETCTBYIOLLEN
COOTBET- MeHHOn 2° OVHaMUYeCKoi
CTBUSA nHa- Unsigned-B Kon nepe- nepemeHHon
MUYECKNX MeHHon 3°
NEpPEeMEHHbIX Unsigned-8 |He ucnonsay-
nepemMeHHbIM etcs
npubopa
Ne53 0 |Unsigned-| Kog avHa- Unsigned-8 | Kog anHamu- | 5 — Hecos-
3anucb 8 MUYEeCKOM yeckomn nageHve
eavHuL, nepeMeHHoun nepeMeHHol |umcna 6ant
n3mepeHns 1 Enum EanHmbl Enum EanHnubl 3anpoca
OvHamude- N3MepeHust namepeHus Tpebyemomy)|
CKoM nepe- yueny
MEHHOM 7 — 3awuTa
npubopa OT 3anucu
11 — npuHAT
HEBEPHbIN
ko4 AuHa-
MUYeckomn
nepemeH-
HOW
12 — npuHs-
Tbl HEBEP-
Hble eAUHU-
bl u3Mepe-
HUS
Ne59 0 |Unsigned-| Ywucno Unsigned-8 Yucno 3 — npuHs-
3anvcb 8 npeambyn npeambyn | Tbi napa-
yucna npe- MeTp
ambyn B CMULKOM
oTBeTe npu- BEMUK
6opa 4 — npuHa-
Thlii Napa-
MeTp
CrULLKOM
man
5 — HecoB-
nageHve
uncna Gant
3anpoca
Tpebyemomy|
yueny
7 — 3awmTa
oT 3anvcu
Ne80 0 |Unsigned-| Koa nepe- Unsigned-8| Kopa nepe- |5 — Hecos-
YreHne 8 MEHHOM MEHHOM nageHve
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MpoaomxeHne npunoxexHus I

MpogomkeHue Tabnuubi .1
1 2 3 4 5 6 7 8
npeabiayLwmy 1 Unsigned-8| EguHuubl |4ucna 6ant
TOYEK Nof- n3MepeHusi | 3anpoca
CTPOWiKN 2-5 Float HuxHss Toukarpebyemomyi|
nepemeHHon noACTPOWiKM yucny
npubopa 6-9 Float BepxHas |17 — Hesep-
Toyka nog- | Hbli koA
CTPOMKMN nepemMeH-
HoM
19 — kop
nepemeH-
HOW He
[0nyCTUM
0ns gaHHon
KOMaHzbl
Ne81 0 |Unsigned-| Kop nepe- 0 Unsigned-8| Kop nepe- |5 — Hecos-
YreHne 8 MEHHOM MEHHOM nageHve
npenenos 1 Enum Tunbl Tovek |4uncna Gant
NOACTPOVIKM noacTpoiiku | 3anpoca
nepemeHHon 2 Enum EnvHnubl Tpeﬁyemomy
npuGopa 13MepeHus uucny
3-6 Float Hwkhunin |17 — HeBep-
npegen HbI Koa
HWKHEN ToYkn| NepeMeH-
7-10 Float BepxHun Hom
npeaen 19 — kop,
HWKHel Toyku| NePEeMEeH-
11-14 Float HuxHui HOU He
npeaen AoMyCTAM
BepxHeii  |ANA AaHHON
Touku KOMaHAbl
15-18 Float BepxHun
npegen
BepXHewn
TOYKU
19-22 Float MuHumans-
HbIN Anana3oH
Ne82 0 |Unsigned-| Kop nepe- 0 Unsigned-8 | Kopa nepe- 2 —T1un
MoacTpovika 8 MEHHOM MEHHOM TOYKM noa-
nepemeHHon| 1 Enum Tun Toukn 1 Enum Tun Toukn CTPOMKM
npubopa NOACTPONKMN NOACTPOVKM | HEBEPHbIV
2 Enum EanHunupl 2 Enum EovHnubl 3 — 3HaveHn
n3mepeHuns n3mepeHus Ana noa-
3-6 Float 3HauyeHne 3-6 Float [3HaueHue ans| CTPOVKM
Aans noa- noACTpoOiikM | CrULLKOM
CTPOiiKM Benuko
4 — 3HaYEHM¢
ans nog-
CTPOMKMN
CruULKOM
marno
5 — HecoB-
nageHve
uncna baiit
3anpoca
Tpebyemomy
ymeny
7 — 3awmTa
oT 3anucu
9 — 3Have-
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MpopomxeHne npunoxexnus I

MpogomkeHue Tabnuubi I'.1
1 2 3 4 5 6 7 8 9

Hve gaene-
HUS CnnLw-
KOM BEnvko
10 — 3Have-
HVe gaene-
HUS CnnLL-
KOM Mano
17 — HeBep-
HbI KOA,
nepemeH-
HOW
19 — kon
nepemeH-
HOW He
[O0MyCTUM
NS AaHHON
KOMaHAbl

Ne83 0 |Unsigned-| Koa nepe- 0 Unsigned-8| Kopa nepe- |5 — Hecos-
BoccTtaHos- 8 MEHHOM MEHHOM nageHuve
neHve 3a- yncna bant
BOACKON 4-7 Float Kanu6posou- | 3anpoca
noaCcTPOWKN HbIN KO3 hu- [TPEByeMomy
npubopa umeHT b uncny
4-7 Float Kanun6po- 4-7 Float Kann6posou- | 7 — 3alwuTa
BOYHbIN HbI kKO3dhdpm-| OT 3anncu
koachcbuumn- uventb |17 —Hesep-
eHT b HbIVi KOf,
nepemeH-
HOW
19 — kon
nepemeH-
HOW He
[onycTum
NS AaHHON
KOMaHzbl

Cnucok cneundmyecknx KomaHa Ansa npeobpasoBaTtenem
CAMNDOUP-22EM

Ne128 0 Enum Twn TokOBOrO
YreHne BbIXxoga
napameTpos 1 Enum  |YpoBeHb ToKa
TOKOBOTO OLUNGKM
BbIxoaa 2-5 Float 3HayeHune
TOKa OLNBKM
HW3KOrOo
YPOBHSI
6-9 Float 3HaueHve
TOKa oLmnbkn
BbICOKOIO
YPOBHSI
Ne129 0 Enum | Twn TokoBo- 0 Enum Twn TokoBoro | 5 — HecoB-
3anucb ro BbIxoAa BblXxoda nagexve
napametpos| 1 Enum YpoBeHb 1 Enum YpoBeHb Toka [4ncna 6ait
TOKOBOIO TOKa OLIMGKM OLINGKN 3anpoca
BbIXOAa 2-5 | Float | 3uauenne | 2-5 Float 3HaueHne [Tpebyemomy|
TOKa OLIMBKM TOKa OLINBKM umcny
HU3KOTO Hugkoro |7 — 3awmTa
YPOBHs YPOBHS OT 3anucu
6-9 | Float | 3Havenne | 6-9 Float 3Haverne | 11 —TOKO-
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MpoaomxeHne npunoxexHus I
Tabnuubl .1

MpoponxeHune
1 2

3

4

5 6

7

8

TOKa oLMbKN
BbICOKOrO
YPOBHSI

TOKa oLmnbkn
BbICOKOIO
YPOBHSI

BbI BbIXO[,
HeaKTMBEH
(npeobpa-
3oBaTenb B
MHOrOTO-
YeyHoM
pexvime)
12 — HeBep-
Hoe 3Haye-
Hue Tuna
TOKOBOTO
BbIxoAda
13 — HeBep-
Hoe 3Haue-
HVEe YPOBHS
TOKa oLwnbG-
K
14 — 3Have-
HVe Toka
oLmbkn
HW3KOro
YPOBHS
CMULWKOM
marno
15 — 3Have-
HWe Toka
owmnbkn
HW3KOro
YPOBHSI
CMULLIKOM
BENVKO
16 — 3Have-
HVe Toka
oLmGku
BbICOKOIO
YPOBHSA
CINLLIKOM
marno
17 — 3Have-
HVe Toka
oLmbku
BbICOKOIO
YPOBHS
CINLLIKOM
BENVKO

Ne130
YUreHune
napa mMeTpoB|
KOpHeu3Bne-
KaroLemn
3aBUCUMOCTY|

0-3 Float

JInHeapusa-
LSt KOpHens-
BrekaroLemn
3aBUCUMOCTH
B % o1
AvanasoHa

4-7 Float

Mopor oTcey-
Kn Ans
KOpHeun3Bne-
Karowemn
3aBMCUMMOCTU
B % o1
AnanasoHa

8-11 Float

LLinpuHa
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MpopomxeHne npunoxexnus I

MpogomkeHue Tabnuubi I'.1
1 2

3 4 5 6 7 8 9
rmctepesunca
Ans nopora
oTCceYkUn B %
OT AnanasoHa
Ne131 0-3 Float |[JluHeapu3a-| 0-3 Float JInHeapusa- | 5 — Hepo-
3anvcb s Kop- LS KOPHEU3- | cTaTouHoe
napameTpoB HeusBreka- BreKaroLlei |Konn4yecTso
KOpHEMN3BIe- towen 3aBUCUMOCTU | BXOAHBIX
KaroLemn 3aBMCUMO- B % oT Gant
3aBMCUMMOCTY ctn B % ot amanasoHa |7 — akTuBeH
AvanasoHa pexum
4-7 Float Mopor 4-7 Float Mopor oTceu- | 3aWuTLl OT
oTCeukn ans Kn Ans 3anucu
KOpHeusBrne- KopHeun3aBne- | 8 — 3Have-
KatoLemn KatoLemn HUe nuHea-
3aBUCUMO- 3aBUCUMOCTM | pu3alum
ctn B % ot B % oT CINLLIKOM
AvanasoHa AvanasoHa maro
8-11 Float LLinpnHa 8-11 Float LLnpuHa 9 — 3Haue-
rucrepesuca rmctepesuca |Hue nuHea-
ans nopora ans nopora | pusauun
oTceykn B % OTCeYKN B % | CNULLKOM
OT Agnanaso- OT AuanasoHa| BenuKo
Ha 10 — 3Have-
Hue nopora
OTCeuYKU
CMULIKOM
marno
11 — 3Have-
Hue nopora
OTCeYKU
CrULWKOM
BENVKO
12 — 3Have-
HVe LWnpu-
Hbl TUCTEpe-
3uca
CMULLKOM
marno
13 — 3Have-
HVe LWnpu-
Hbl TMCTEpe-
3uca
CMULLIKOM
BENVKO
Ne132 0 Enum A3bIK MEHIO
YUrenne 1 Unsigned-8 | Konnyectso
napameTpoB 3HakoB nocrne
MHOMKaLMu 3anaTow
2 Enum Pexum
VHAMKaUMm
Ne133 0 Enum | A3blk MeHI0 0 Enum Asblk MeHO | 5 — Hepo-
3anuck 1 |Unsigned-| Konnyectso 1 Unsigned-8 | Konnyectso | cTaTo4Hoe
napameTpos 8 3HaKoB 3HaKOB nocre |[KoNM4yecTeo
MHAMKaLMn nocne 3ansTou BXOAHbIX
3ansTon Gant
2 Enum Pesxum 2 Enum Pesxum 7-aKkTuBeH
MHAMKauun vHAMKaumm pexvm
3aWwuTbl OT
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MpoaomxeHne npunoxexHus I

Tabnuubi .1

MpoponxeHune
1 2

3 4

6

8

3anucu
8-HeBepHoe
3HayeHve
A3bIKa MEHI0
9-
KONM4ecTBO
3HakoB
nocne
3anaTow
CMULWKOM
BENVKO
10-
HEBEPHbIN
pexvum
VHAMKaLMK

Ne134
YUrteHve
napameTpoB
3aLmThI

Unsigned-
16

Maponb
KnaBuaTypHo-
ro MeHo

Enum

PaspelueHmne
0BHyneHus ot
repkoHa

Ne135
3anucb
napameTpoB
3aLmThI

0-1

Unsigned-

Maponb
16 KnaBuaryp-
HOro MeHIo

0-1

Unsigned-
16

Maponb
KrnaBuUaTypHO-
ro MeHto

5 — Hepo-
cTaToyHoe
KONM4ecTBO

Enum

PaspeLueHue|
06HyneHust
OT repkoHa

Enum

PaspelueHune
06HyneHust oT
repkoHa

BXOZHbIX
6ant

7 — aKTuBEH
pexum

3aLWmThl OT
3anucu

8 — HeBep-

Hoe 3Haue-

Hue pa3spe-
LeHust

0o6HyneHus

OT repkoHa

Ne136
BoccTaHoB-
nexve 3a-
BOZCKUX
napameTpoBs

Enum

Twn pen-
cTBUS

Enum

Tun pencrteus

7 — aKTUBEH
pexum
3aWwunTbl OT
3anucu
8 — owmnbka
BOCCTaHOB-
neHust
3aBOACKUX
napameTpos|
9 — HeBep-
Hoe 3Haue-
Hue Tuna

Twunbl gencteus:
0 —komaHaa
npuéopy Ha

BOCCTaHOBIEHVE
3aBOACKMX

napameTpos,

1 —yTeHue
pesynbTaToB
BbINOJHEHUS

KOMaHzbl

nencTeust

Mo Bcem Bonpocam obpallantecs: air@nt-rt.ru




NUCT PETMCTPALIMU N3MEHEHUIA

Homepa nuctoB (CTpaHu Bcero o
. (er = NMcToB Ne Bxaasiui Ne
M 13MeHeHHbIX |3aMeHeHHbIX |HOBbIX |aHHYNMPOBaHHBIX [CT aHI/ILL)BIOK-M FONIPOBOAVTEN jloanvexlara
ynp P Y ‘|nokymeHTa 1 fata.

[IOKyM.

Mo Bonpocam npojax 1 NOAAEPKKM 0BpallaiiTech:

ActaHa +7(77172)727-132  Bonrorpag, (844)278-03-48 BopoHesk (473)204-51-73  ExkatepuH6ypr (343)384-55-89 KasaHb
(843)206-01-48 KpacHopap (861)203-40-90 KpacHospck (391)204-63-61  Mocksa (495)268-04-70 HuskHuii Hosropog
(831)429-08-12 Hosocmbupck (383)227-86-73
Poctos-Ha-[loHy (863)308-18-15 Camapa (846)206-03-16 CaHkT-MeTepbypr (812)309-46-40
Capatos (845)249-38-78  Yda (347)229-48-12
eAVHbIV aApec ANA BCEX PErMoHOB: air@nt-rt.ru
www.air.nt-rt.ru





