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PykoBogcTteo no akcnnyatauumn (P3O) npeaHasHavyeHo AN 03HAKOMIEHUS C KOHCTPYKUMER, nsyye-
HWS1 NpaBun 3KcnnyaTaumm (MCNONb30BaHMS NO HAa3HAYEHMIO), TEXHUYECKOrO OBCMNY>XKMBaHUSA, XpaHe-
HUA 1 TpaHCcNopTMpOBaHuA npeobpasoBaTens yposHs cepumn NMYMA 1XX (nanee — npeobpasoBaTtenb
YpOBHS). PO copepxuT cBefeHusi, yaoCTOBEPSIOLWME rapaHTUPOBaHHbIE M3roTOBUTENEM 3HAYeHUs
OCHOBHbIX NapameTpoB U XapaKTepuUcTuk npeobpasoBaTens ypOBHA U €ro NacnopTHbIe AaHHbIE.

1 ONMUCAHUE U PABOTA
1.1 HasHauvyeHwune

1.1.1 MNpeobpasoBaTtenn ypoBHA MpedHasHauYeHbl AN HeMNpepbiBHOMO npeobpa3oBaHMst YPOBHS
XNOKNX UK CbIMyYMX cpef B TEXHOMOMMYECKMX U TOBAPHbIX pe3epByapax, TaHkax, cunocax, byHkepax
W T.M. CTAUMOHApPHbIX YCTAHOBKAXx, a Takke AN nepegayn nameputenbHon nHpopmaumm gpyrum ycr-
porcTBaM CUCTEM aBTOMaTU3NPOBaHHOro ynpasneHus (ACY).

1.1.2 lNpeobGpasoBaTenb ypoBHs 06ecnevmBaeT BbIMOSHEHNE CITEAYIOLNX OCHOBHbLIX OYHKLMINA:

e npeobpa3oBaHNe eMKOCTU YyBCTBUTENBHOIO 3fieMeHTa B YPOBEHb KOHTPONMPYEMOW Cpeabl;

¢ (pbopmupoBaHMe YHUPULUMPOBAHHOIO TOKOBOIO CUrHana, nponopumoHanbHOr0 3Ha4YeHUI0 n3me-
psemMon BENUYNHBI;

e Bblayvy pe3ynbTaToB U3MepeHus no uHTepdency RS-485 Ha ycTponcTBa BepXHEro ypoBHS B
TNIMHEWNHBIX, 0OBEMHbIX MM OTHOCUTENbHBIX eAnHULax (CM, M, 1, M, %);

e aBTOOMArHOCTMKY U CUrHaNM3aumio OTKa30B;

e apanTauuio pyHKUMKM Npeobpas3oBaHKs K reomeTpudeckon hopme pesepByapa npu Bbigade pe-
3ynNbTaToB U3MEPEHMUSI B OOBEMHbIX €ANHMLIAX.

1.1.3 lNpeobpasoBaTenb YPOBHSA OOIMKEH UCMONL30OBATLCS B KOMIMEKTE CO CrEeAyrLUMM TEXHU-
YEeCKMMU 1 NPOrPaMMHbIMWN CPEACTBAMM:

e npeobpasoBaTenb NHTepdencos RS-485/RS-232;

e 0Onok nutanma 18...36 B, 5 BT;

o [1OBM, coBmectumas ¢ IBM PENTIUM I, nubo NpOMBbILLAEHHbIA KOHTPOMNEP C NOAAEPKKOM
npoTtokona ModBus RTU;

e nporpammMmHoe obecneveHne BepxHero yposHsi ans NMN3BM.

1.1.4 MNpeobGpasoBaTenb YpoOBHA UMEET MapKMpoBKy B3pbiBo3awmThl “1Exd[ia]liBT4 X”, cooTBeT-
cteyeT TpeboBaHuam FOCT P51330.0-99 (M3OK 60079-0-99), TOCT P51330.1-99 (M3K 60079-1-98),
FOCT P51330.10-99 (M3K 60079-11-98) 1 mMOXeT ycTaHaBnMBaTbCA BO B3PbIBOOMACHbLIX 30HaAX
knacca 0, a Takke BHE B3pbIBOONACHbIX 30H NOMELLEHUI N HAPY>KHbIX YCTAHOBOK.

1.1.5 B cootBeTcTBMM ¢ Knaccndumkaumen FOCT 12997-84 npeobpasoBaTerib YPOBHS OTHOCUTCS:

MO HasHa4YeHUIo — K cpeacTBaM aBTOMAaTM3aUUN C XapakTePUCTUKAMU TOYHOCTU, HOPMUPYEMbIMU
no NOCT 23222-88;

Mo 3KCNyaTauMOHHOWN 3aKOHYEHHOCTWN — K U3OENUAM TPETLErO NOPSAAKa;

C TOYKM 3pEHUS HaOEXHOCTU — K HeBOCCTaHaBNMBaeMblM, OBYX(YHKUMOHANbHbIM, OAHOKaHamMb-
HbIM U34ENUAM.

1.1.6 To KOHCTPYKLMM YYBCTBMTENBHOIO arnemeHTa (U3) npeobpasoBaTtenun ypoBHS U3rotaeBnvea-
I0TCS B CNEeAYLMX UCNONHEHUAX:

1 — cTepxHeBOW;

2 — TMOKUN;

5 — TpybyathIn;

1.1.7 Mo cteneHn 3awmWEHHOCTM YO OT arpeccMBHOCTU KOHTpONupyemon cpefbl (B npegenax
CTOMKOCTM yKa3aHHbIX Hke MaTepunanoB) npeobpa3oBaTenn ypoBHA U3roTaBNMBAKOTCA B CNeayLLnX
NCMNOSNHEHMNAX:

1 — yrnepogucragda ctanb 6e3 3alWmnTHOro NOKPbLITUSA (HEM30NMPOBAHHbIN Y3);

2 — TO Xe€ C NOKPbLITUEM LIMHKOM (HEN3ONMPOBAHHbIN Y3);

3 — HepxaBgetowan ctanb 12X18H10T (HensonupoBaHHbIN YJ);

5 — yrnepoguctas cranb, 3awmwéHHas ToponnactoM (M30NMpOBaHHbIN YJ);

7 — cTeKnonnacTuk (M30nMpoBaHHbIN Y3).

Tunbl, pasmepbl 1 pekomeHagyemas obnacte NnpuMeHeHns npeobpasoBaTtenen ypoBHA NpyBeaeHbl
B Tabnuue 1.



OAWNI.407522.175 P3

1.1.8 YcnoBHoe 0603Ha4YeHne npeobpasoBaTens ypoBHA UMEET crieaytowmi BUa;:

MYMA 1XX - XX,X

Cepusi [
KoHcTpykumst 43

MaTepuan v nokpbitue Y3

Pabouas anuHa, m

1.1.9 MNpumep o6o3HaYeHNs Npu 3akase 1 (M) B pyron OKyMeHTaumn npeobpasoBaTens ypoBs-
HA CO CTEepPXHEBbIM YYBCTBUTEMbHbLIM 3MIEMEHTOM U3 HepxaBetowen ctanu 12X18H10T gnuHon

1,5 m:
lMpeobpa3zoeamenb ypoeHsi [TYMA 113 - 1,5 TY 4214-029-12196008-05.
Tabnuua 1
MapameTpbl KOHTpPONMpPYyeMOK cpeabl
oGoanaserme | P20 e
6 anuHa Y3 CtpykTypa U3 [Pusmyeckoe| Onektpu- | Temnepa- | [JasneHue,
ripeobpasoBa- (L), m COCTOSIHME | 4Yeckue Typa, °C MMla
TenA ypoBH= CBOWCTBA
MYMA 112, y
YMA 113 1,0 ... 2,5 | OgHO3NEMEHTHbIN XK, C O no 200 no 2,5
MNYMA 115 1,0 ... 2,5 | OgHO3NEeMEHTHbIN X, C M no 150 no 2,5
MYMA 121, y
TYMA 122 1,0 ... 30,0 | OoHO3NEMEHTHbIN XK, C O no 200 no 2,5
MNYMA 125 1,0 ... 30,0 | OgHO3NEMEHTHBIN XK, C M no 150 no 2,5
MYMA 152, y
YMA 153 1,0 ... 3,0 | OgHO3NEMEHTHbIN K 04, O no 150 no 1,6
NMYMA 157 1,0 ... 6,05 |MHorosnemeHTHbI K M, O4, 02 no 80 no 1,6

YcnoBHble 0603HauYeHus: X - xuakocTb; C - cbinyyas cpeaa; 1 - anekTponpoBoaHas cpeaa;

A

- ON3NEKTPUK C OTHOCUTESTbHOM ANSNEKTPUYECKON NPOHULAEMOCTbIO € > 2,2; [1,- TO Xe € 2 1,6.
Mpumeyanus - 1 Mo ocobomy 3akady MOryT nNocTaBnAaTbCA npeobpasoBaTeny ypoBHA ApYrux Tu-
nopasmMepoB, a Takke pacCYMTaHHbIE Ha OpYyrMe napaMeTpbl KOHTPONMPYEMON cpeabl.
2 YcnoBHoe 0603HayeHne npeobpasoBaTens ypoBHS, NpeaHa3HavYeHHoro ansa pa-
60Tbl B cpefe ¢ Temnepatypou cebiwe 80 °C, gononHseTcsa 6ykson “T”: MYMA 1XXT-XX,X.
1.2 OcHOBHbIe NapamMeTpbl U XapaKTepPUCTUKHU
1.2.1 MNuTarowas ceTb:
1.2.2 InanasoH HanpspKeHUs NUTaHus:
1.2.3 MNoTpebnsaemasn MOLLHOCTbL, He Bornee
1.2.4 BbIXogHble curHansbi:
HeMNpepbIBHbIN TOKOBbLIN, NPy conpoTnBneHnn Harpy3kn R, < 500 Om

undhposom

1.2.5 MorpelwHocTb Npeobpas3oBaHmst YPOBHS:
B BbIXOAHOW TOKOBbIA CUrHA

B BbIXOAHOW koAoBLIN curHan (RS-485):

ana NMNYMA 112 ... MYMA 153

ana NMYMA 157

1.2.5 MakcnmarnbHble 3Ha4YeHUs B nckpobesonacHom Lenu:
TOKa

HanpsKeHns

1.2.6 MapamMeTpbl OKpyXKaloLen cpedbl Npu aKcnnyaTtauum:
Temnepartypa

OTHOCUTENbHAas BMAXHOCTb

1.2.7 BubpoyCcTon4mMBOCTb:
AnanasoH YacToT

nntoc 24 B
nntoc 18 B ... nmoc 36 B
5Bt

0...20MAnnn4 ... 20 mA
RS-485

1 % oT Auanas3oHa

1 % oT Anana3oHa
+1 cm

100 mA
10B

muHyc 30 ... nntoc 50 °C
00 95 % (npw 35 °C 6es
KOHAeHcaumm Bnaru)

5..80Ty
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amnnmMTyga ycKopeHus no 10 m/c?
aMnnuMTyaa cMeLleHus 0,075 Mm
1.2.8 CteneHb 3awWmThbl, obecnevnBaemasi 060no4Kon no

FOCT 14254-96 (M3K 529-89): IP65
1.2.9 lNokasaTenn HageXHOCTH:
HapaboTka Ha 0Tkas, He MeHee 67000 vac
CPOK CInyXb6bl 14 net

1.3 YcTponcTtBO M paboTa

1.3.1 MNpeobpaszoBaTtenb ypoBHSA (pUCYHKM 1 - 3) COCTOMT U3 YyBCTBUTENbHOro anemeHTa 1, pas-
NIMYHBIX KOHCTPYKTMBHBIX UCMOMHEHU 1 Brnoka obpaboTkm 2 ¢ repMeTUYHO 3afenaHHbIM OTPEe3KOM
kabena 3, anuHon 1 M. [na NOAKMNIOYEHUS 3a3eMISoLWEero NPOBOAHMKA CRYXUT  3aXKUM
3a3emneHuns 4.

1.3.2 BHyTpun 6noka o6paboTkun pacnonoxeHsl Moaynb NUTaHUsA U MHTepdenca, moaynb obpaboT-
K/ M1 MOAYINb BbIXOOHbLIX CUTHamNoB.

1.3.3 Ha pucyHkax 1 - 3 L - paboyas anvHa 4YyBCTBUTENBHOMO afieMeHTa (pa3Mepbl B ckobkax oT-
HOCSATCS K UCMOMHEHMIO AN TemnepaTypbl KOHTponupyemoin cpefbl cBbie 80 °C).

1.3.4 MNpuHumMn genctenda npeobpasoBaTens YpOBHS OCHOBaH Ha nNpeobpas3oBaHMM 3MEKTPUYECKON
€MKOCTWN YyBCTBUTENBLHOIO 3fieMeHTa B YacCTOTHbIN curHan. BenuunHa anekTpuyeckon eMKOCTU YyB-
CTBUTENbBbHOrO dfeMeHTa U, COOTBETCTBEHHO, ANUTENbHOCTb Nepuoda YacTOTHOro CurHana 3aBuUCUT
OT rnyGuHbI NorpyxeHnst Y3 B KOHTpONMpPyeMyto cpeay, T.€. OT MONIOXKEHNSA YPOBHSI.

1.4 O6ecneyvyeHue B3pbIBO3aLWMUTHI

1.4.1 MNpeobpasoeaTenu ypoBHa NMYMA 1XX oTHOCATCS K B3pbIBO3aLLULLEHHOMY 060pYyAOBaHMUIO C
BMOaMM  B3pbIBO3alUMTbl  “B3pbiBOHENpoHuuaemass  obonovka” no [TOCT  P51330.1-99
(M3K 60079-1-98) n “nckpobesonacHas anekTpuyeckas uenb” ypoBHA “i@a” no TOCT P51330.10-99
(M3K 60079-11-98).

1.4.2 Nckpobe3onacHOCTb anekTpu4ecknx uenen npeobpasoBatens ypoBHSA AOCTUraeTcsl 3a cyeT
BKITHOYEHMS B HUX MCKPO3ALLMTHBIX 3NIEMEHTOB, OrpaHUYMBalOLLMX MaKCUMarnbHOe BbIXOAHOE Hanps-
>eHne Ug 1 MakcumanbHbI BbIXOAHOM TOK lg 40 6e3onacHbIX 3HAYEHUA.

1.4.3 KOHCTPYKTUBHO MUCKPO3aLLMTHbIE 3reMeHTbl 06beanHeHbl B Hepa3bopHbIi BroK, pasMmeLleH-
HbI BHYTPW Koprnyca 6rioka o6paboTku.

1.4.4 bnok o06paboTkn BbINONHEH B cooTBeTcTBUM ¢ TpeboBaHuamm [OCT P51330.10-99
(M3K 60079-11-98):

e nckpobesonacHble Uenu ranbBaHUYEeCKM He CBs3aHbl C OCTarnbHbIMW LENAMU U OTAENEHbl OT
CUNOBbIX W CUTHAaIbHbIX Lenen nevyaTtHbIM MPOBOAHMKOM LLUMPUHON He MeHee 1,5 Mu;

e ceTeBass obmoTka TpaHcdopmaTopa nuTaHuMs TV1 3awumueHa nnaBkMM MpedoxpaHuTenem
FU2;

e TpaHcdopMaTop nNuTaHus TV1 1 MMeEeT YCUIEHHYO N30Maumio 0OMOTOK;

e 3JIEKTPMYECKUI MOHTaX M nevaTHble nnaTtbl COOTBETCTBYIOT TpeboBaHuam FTOCT P51330.10-99
(M3K 60079-11-98).

1.4.5 YepTex cpeacTB B3pbIBO3ALLMTLI NpeobpasoBaTens ypoBHA NpeAcTaBfieH B NpUNoXxkeHun A.

1.5 MapkupoBka

1.5.1 MapkupoBka npeobpasoBaTens YpOBHS COAEPXKUT:
HavMeHoBaHWe 1 ycnosHoe o603HaveHne npeobpasoBaTens ypoBHS;
obo3HayeHve TY;

TOBaPHbIA 3HAK NPEANPUATUS — M3rOTOBUTENS;

napamMmeTpbl CETU NUTaHWUS;

cTeneHb 3awnTbl, obecneymnBaemasn obonoykor no FOCT 14254-96;
3aBO/ACKOMN HOMEP;

AnanasoH TeMnepaTypbl OKpyXatoLlen cpeabl;

rog U3roToBneHus;

3HaK 3a3emreHus;

MapKMpoBKY B3pbiBo3almTel “1Exd[ia]llBT4 X”;
npegynpeauTeneHyo Hagnues “OTKpblBaTh, OTKIHOYUB OT ceTn”;
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3HaK COOTBETCTBUS;

HasBaHWe Unu 3HaK opraHa no cepTudmkauumn n Homep ceptTudukaTa.

1.5.2 3Hak X, criegyiowmnn 3a MapkMpoBKOM B3pLIBO3ALLMTLI, O3HAYaEeT, YTo Npu paboTax ¢ npeod-
pasoBaTenem ypoBHsi Heobxoammo cobnogats cneayowme TpebosaHus (ocobble ycrnous):

- obonoyka npeobpasoBaTtens ypoBHS NpeAHasHavyeHa Ans NPUMEHEHUS U MOHTaXa B 30He Knac-
cail;

- BbIXOAHAasl anekTpudeckas uckpobesonacHasi uenb npeobpasoBaTens YypOBHSA npegHasHadeHa
ONS NOAKITIYEHNS YyBCTBUTENBHOMO afieMeHTa, pacnonoXeHHoro B 3oHax knaccos 0 unu 1.

1.5.3 MapkupoBKka HaHOCUTCS 3MEKTPOXMMUYECKMM METOAOM Ha MeTanmnmMyecknx nnactuHax, Kpo-
Me TOro, MapKMpOBKa B3pbIBO3aLLUTLI AOSKHA ObITb penbedHoN.

1.5.4 Ha TpaHCnopTHyO Tapy (SWWK) HECMbIBAEMOW YEPHOWM KpacKoW HaHeCeHbl OCHOBHbIE, OO-
NONTHUTENbHbIE N MHAOPMALMOHHbBIE 3HAKKU, a Takke MaHUNynsiuMoHHble 3Hakn “BEPX”, “XPYTMKOE.
OCTOPOXHO”, “6EPEYb OT BJIATA” no TOCT 14192-96.
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PucyHok 3 - NMpeobpasosatenu ypoBHs ¢ Tpyb4aTbim
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i MYMA 121, MYMA 122, TTYMA 125
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Mpeobpa3oBarenb ypoBHA

NYMA 1XX

Ha3HauyeHue NnpoBOAOB NokasaHo B Tabnuue 2.

Tabnuua 2
MNMpoBog HasHa4yeHue Uenb
1 (KpacHbIN) +24 B
MutaHune
2 (YepHbIN) O6wwun
3 (3eneHbIN) A
4 (cuHmii) UHTepdenc B
RS-485
5 (akpaH) Cc
6 (xenTLIN) TOKOBBI + | BbIX.
7 (6enbii) BbixoA -1 BbIX.

PucyHok 4 - Cxema anekTpuyeckas NOAKMHYeHUs

2 UCMNOJIb3OBAHUE MO HA3SHAYEHUIO

2.1 MoAarotoBKa K MCNosfib30BaHWIo

2.1.1 BHeWHM OCMOTPOM MNPOBEPUTH KOMMMEKTHOCTb NpeobpasoBaTens ypoBHS, ybeouTbca B
OTCYTCTBUMN MEXaHNYECKUX NOBpEeXAeHNA Moayns o6paboTkm n YyBCTBUTENBHOMO 3fieMeHTa.

BHUMAHUE! JKCIMNYATALUUA NMPEOBPA3OBATENIA YPOBHA CO CKOJIAMU U (UNN)
TPEWWMHAMU HA HAPYXHbIX MOBEPXHOCTAX MOAOyNnA OBPABOTKM UK 4YYBCTBMU-
TENNbHOIO ANNIEMEHTA HE JONYCKAETCA!

2.1.2 MoHTax npeobpasoBatens ypoBHsS AOIMKEH NPOU3BOANTLCA C ydeTom TpebosaHuin rm. 33.2
“MpaBnn TEXHMYECKOW 3KCMIyaTtauun 3reKTpoycTaHoBOK noTpedutenen” (MT3), “INpaBun TEXHUKK
©es3onacHOCTU Npu aKcnnyataumm anekTpoycTaHoBok notpebutenen” (MNTHB), gencreylowmx crpou-
TenbHbIX HOpM 1 nNpaBun Mocctposa Poccun (CHuIM), npaeun NocroptexHag3opa Poccuu, a Takke Ha-
CTOSILLIEro PYKOBOACTBA.

2.1.3 MNpeobpasoBaTernb YPOBHSA YCTaHABNMBAETCH Ha pe3epByape B peabboBoe rHesno G'/, u yn-
NOTHSAETCA MPOKNagKoW M3 COOTBETCTBYHOLLEro matepuana. YyBCTBUTENbHbIA 3NIEMEHT MpU 3TOM
OOIMKEH pacnonaraTbCs BepTUKanbHO.

8
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2.1.4 PaccTosiHne mexay YyBCTBUTENbHLIM 3JIEMEHTOM U CTEHKOW pe3epByapa AOSMKHO ObITb Ta-
KM, 4TODObI MCKMOYanack BO3MOXHOCTb 3aBUCaHMA CbhiMy4Yyen KOHTPONUPYEeMoWn cpedbl nocne ono-
POXHEHMS pe3epByapa, a Takke COMPUKOCHOBEHWE YyBCTBUTEMbHOrO 3fieMeHTa CO CTEHKaMu Unn
OHOM pesepByapa npu gswxeHun cpegbl. PacctosHmne 100-200 Mm JoCTaTovHO npakTU4eckn Ans
BCEX Cry4aes.

2.1.5 Ns NCKNIYEHNS BO3MOXHBIX MEXaHUYECKNX MOBPEXOEHUI YYBCTBUTEMNBHOIO 3fieMeHTa 3a
CYET UHTEHCMBHOIO OBWXEHUS XUOKOW KOHTPONMPYyEeMOW cpefbl pEKOMeHAYeTCa 3aKkpennsaTb YyBCT-
BUTENbHbINA 3NIEMEHT Yepes3 U30NATOPbl MU OKpYXaTb ero AemMndupyowmMMm yCTpOMCTBOM B BUAE
CeTKku, nepdopupoBaHHOM TpyObl AuaMeTpom He meHee 100 MM 1 T. .

2.1.6 MeTannuyecknin pesepByap OOMKEH UMETb COEANHEHNE C 3a3eMSISIOLNM KOHTYPOM. Y He-
MeTannuM4yeckmx pesepByapoB HeOOXOAMMO npedycMaTpuBaTb OOMOMHUTENbHbBIA ANEKTpod B Buae
NAacTUHbI, MONOCHI, CTEPXKHSA U T. M., PACnONOXeHHbIA NapannenbHoO YyBCTBUTENBHOMY 3fIEMEHTY Ha
paccTtosaHuM okono 200 MM 1 COEQUHEHHBIV C KOPMYyCcOM MOAyIist 06paboTku.

2.1.7 Onsa 3asemrneHns kopnyca ©Onoka o6paboTku WMCNonb3yeTcsl 3axkum 3asemrneHns 4 no
FTOCT 21130-75, cHabXeHHbI 3HakoM “3emns’.

2.1.8 DnNeKkTpn4ecKknii MOHTaX OOSDKEH BbINOSHATLCA B COOTBETCTBUM CO CXEMOW MOLKIOYEHUSN
(pvicyHok 4) u rn. 7.3 NY3 kabenem ¢ MeaHLIMU Xunamu cedeHnem 0,75 -2 Mm? yepes KNeMMHYIo Ko-
po6Ky C BMOOM B3pbIBO3aLLMTbI «B3pbIBOHENPOHMLI@EMas 060n04Ka» npu OTKIOYEHHOM HanpsbKeHUn
nUTaHus.

2.1.9 lNpw BLINOMTHEHUN MOHTaXxa HeobGXxoANMMO NpegycMaTpuBaTh YCTPOWCTBA AN pasrpy3kn XKun
kabens oT pacTarMBaroLLMX YCUNA Ha paccTosiHum He Bonee 0,5 M oT kabenbHbIX BBOLOB U PYKOBO-
acteoBartbea M. 7.3 MY v gp. AOKyMEHTaMu, AENCTBYHOLWMMN B AAHHOW OTPAaCN NPOMbILLIIEHHOCTMW.

2.2 Acnonb3oBaHue npeob6pasoBaTenAa YPOBHSA

2.2.1 MNpeobpasoBatenb ypoBHA nNpeAHasHadeH Ans paboTbl B COCTaBE CUCTEMbl U3MEPEHUs
YPOBHS.

2.2.2 MNocne ycTtaHoBKM NpeobpasoBaTens ypoBHA NPOU3BECTM KanmbpoBKY B COOTBETCTBUM C pY-
KOBOACTBOM MO 3KCMfyaTaumMm Ha KOHKPETHYIO CUCTEMY.

2.2.3 MNocne kanubpoBkn NpeobpasoBaTesb YPOBHA HAYMHAET N3MeEpPEHME YPOBHA npoaykTa. Cum-
TbiBaHWe AaHHbIX C Npubopa ocyLecTBNsSeTCa NocpeacTBOM nogadv komaHg no npotokony ModBus
RTU.

2.2.4 MpoTtokon ModBus RTU. O6wune ceegeHus

2.2.4.1 TMpeobpasoBaTenb ypoBHA OOMeHMBalOTCA WHOpMauMen C YCTPOMCTBAMU BEPXHErO
YPOBHSI Npu NomMoLLm coobLueHnin. dopmaT coobLLeHNs] UMEET crieayroLwnn Bug;

. briok KoHTponbHas cymma
Havano Anpec yctponcrtea aanpocaloTeeTa CRC16 KoHel
3,5+T 8 but N = 8 out 2 * 8 out 3,5+T

2.2.4.2 B pexnme RTU coobLieHns HaunmHalTCs C nay3bl ASIMTENbHOCTLI0 HE MeHee 3,5 TakTa
(oavH TakT paBeH BpeMeHu nepefadn ogHoro 6arnta). 3aTem nepegaetca nepBoe BOCbMUOMTHOE Mo-
ne coolueHns, KoTopoe SBNSieTCs agpecom ycTponcTea. Kaxgoe yCTPOMCTBO B CETUM MpPUHMMAaET
nepeoe none coobLeHna n cpaBHMBaET €ro Co CBOUM agpecoMm. B cnyyae coBnageHus agpecos co-
obLeHe NpMHUMaeTCca YCTPOMCTBOM MOSTHOCTbI. MakcMmanbHas AnuHa coobLlleHus cocTaBnsieT
256 6ant. CoobLeHne JOMKHO nepeaaBaThCst Kak HEMpepbIBHbIM NOTOK. MMprM3HakoM Havyana u KoHua
coobLeHns aBnsaeTcs naysa ANUTenbHOCTbI0 He MeHee 3,5 TakToB.

[aHHble B Groke 3anpoca/oTBeTa NpeacTaBnsAlT coOOW LWeCTHaaUaTMbUTHbIE Yncna, CTapLuni
GanT KOTOpbIX NepenaeTcsa nepBbiM. VICknioueHnem aBnsaeTcst KoHTponbHass cymma CRC16, y koTo-
pon nepBbIM Nepefaetca mnagwunin 6anTt. MNMpaBuno pacyeTta kKoHTporbHon cymmbl CRC16 npusege-
HO HMXe.

MapameTpbl IMHMK CBSA3M — CKOPOCTbL Nepefayn gaHHbix 9600 604, ymcno OMTOB AaHHbIX 8, Yncrno
cTon 6GuToB 1, KOHTPONb YETHOrO YMcNa eanHUL B Kagpe (even).

2.2.4.3 Ecnu Ha aTane npuema coobLueHnst obHapyxeHa owmnbka, HanpMmep, HecoBnageHWe KoH-
TPOSbHOM CyMMbl UNN OWIMGKa YETHOCTU, TO YCTPOMCTBO OTBET He dopmupyeT. Ecnm 6e3owmboyHo
MONy4YeH 3anpoc, KOTOPbIN HE MOXET ObITb paclmngpoBaH yCTPOUCTBOM, TO hopMUpyeTCHa OTBET, KO-
TOpbLIA UMeET BUA, NPeACTaBNEHHbIN B Tabnuue 3:
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Tabnuua 3
Kon owmbo4Horo Kon KoHTponbHas
Hauano Anpec KoHeu
npubopa coobLueHus OLINGKN cymma CRC16
_ 128+3HayeHune nepBoro 1 )
3,5%T OanTta B 6roke 3anpoca 3,5%T
1 6ant 1 6anT 1 6ant 2 banTa

2.2.4.4 TlpaBuno pacyeta KoHTposibHon cymmbl CRC16.

[XXj...XXN] — N 6ant cooblueHus, koTopoe nepegaeT unu npuHumaet npmbop (6e3 6GanToB KOH-
TPOSIbHOW CYyMMblI).

Ona nogcyeta KC HeobBxoanMMO OCyLLEeCTBUTL Crieayolmne JencTBus:

1) BsaTtb HayanbHoe aByxbanTHoe uncno FFFF hex, kotopoe HazoBem CRC. CRC = FFFF;

2) OcywecTtuTb onepauumto uckntovarwero U (XOR) mexay nepebiM 6antom coobLueHus u
mnagwum 6antom CRC. CRC= CRCH(CRC_ XOR XXy);

3) MNposepuTtb Mnagwmm 6ut (LSB) pesynbtata «0» nnm «1»;

4) OcywecTB1Tb caoBur Bnpaeo Ha 1 6uT (B CTOpoHy mnaglwero 6uta) s3HadyeHust CRC ¢ 3anonHe-
HMeM Hynem MecTa ctapLuero outa.

5) Ecnwn LSB, n.3), paBeH:

o «0», — noBTOPUTL War 4);

o «1», —ocyuwecTteutb XOR ¢ obpasytowmm nonnHomom A0O01 hex. (CRC) XOR(A001);

6) lMosTopuTb Wwarn ¢ 3) No 5) noka He ByaeT BbINONHeHo 8 casuroB. ocne aTtoro npomsongeT
0bpaboTka ogHoro 6anTa coobLleHus.

7) lMoBTopuTb onepaunn ¢ 2 No 6 ons cnegyrowlero banta coobuieHus. MNpogomkaTe ykasaHHble
onepauuu, noka He byayT obpaboTaHbl Bce GanTbl COOOLLEHMS.

8) 3akntouutenbHoe 3HavyeHne CRC bygeT aBnAaTbCA KOHTPOMBbHON CYMMOW COOBLLEHUS.

Mpn nepenadve 3anpoca/oteeTa KC gobaensieTcs k coobweHuio (Mnagwmn 6anT nepegaeTtcs nep-
BbIM). [pu npueme 3anpoca/oTeeta He0BXx0aUMO BblUUCUTL KC coobLueHnsa u cpaBHUTbL C NPUHATON.

Hwxe npnBeaeH npumep 3anpoca/oTeeTa, rae Aea nocregHnx 6anTta npeacraenstot cobon KC.

1,3,0,1,0,1,213, 202
2.2.5 TlpoTtokon obmeHa pgaHHbIMM MO uHTepdency RS-485 npu paboTte c
OAHO3MEeMEHTHbIM YYBCTBUTENbHbIM 3JTEMEHTOM

2.2.5.1 PacnpegeneHue namaTtu B npubope.
3HayeHns M3MEepPEHHOIo YPOBHSA M Apyrne napameTpbl Npubopa XpaHAaTcs B ABYXOANTOBbLIX peru-
cTpax. Kaxapbin pernctp umeeT cBon agpec. [lepeyeHb perncTpoB npeacTtasreH B Tabnuue 4.

Tabnuua 4
Appeca CraTtyc
HanmeHoBaHne napameTpa dopmar
perncTpos perncTpos
0 3aBoackon Homep npubdopa
beasHakoBoe
uenoe
1 WcnonHeHne npubopa =1
2-3 M3mepeHHbIN ypoBEHb Tonbko
P yp Hucno YTeHue
C nnaBawoLen
4-5 O6beM TOYKON
beasHakoBoe
6 M3mepeHHasa YacToTa reHepaTopa AaTymnka
uenoe
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Anpeca Cratyc
HanmeHoBaHne napameTpa dopmar
perncTpos perncTpos
7 Appec npnbopa
UteHune
n 3anucb
8 Peructp naeHtndukaumm
Yucno
9-10 YpoBeHb ansa 20 MA C NnaBaoLLel
TOYKOM
11 YactoTa kannbpoBo4yHom Toukm C1
. BesaHakoBsoe
12 YacToTa kannbpoBo4yHon Toukm C2
uenoe
13 Peructp ynpasneHus
14-78 TapupoBoyHas Tabnuvua. 3Ha4yeHUs1 YpOBHS
(32 Toukn)
TapupoBoyHasa Tabnuua. 3HayeHus obbema UteHne
79 -143 Yucno c
(32 Toukn) n 3anncb
nnasaroLLen
144 - 145 3HaueHmne kanmbpoBoYuHoN Toukmn C1 TOHKOU
146 - 147 3HauyeHne kannmbpoBo4HOM ToUkM C2
148 KoadpdpuumeHT ycpegHeHns
149 Moacrtponka TokoBoro curHana 20 mA beasHakosoe
uenoe
150

Moactponka TokoBOro curHana 4 mMA

MpumeyvaHme — Yucno ¢ nnaearoLen Toukon — YyeTblpexbanTHoe B chopmate |IEEE-754 (cTapumn
6anT nepegaeTcsa NepBbIM).

2.2.5.2 YteHune cooepxMmoro permctpos.
UteHne cogepumoro peructpoB npoussogutcs no komange 3 (Read Holding Registers). Bnok
3anpoca npu aToM AOMKEH MMETb BUA, NpeacTaBneHHbIn B Tabnuue 5.

Tabnuua 5
Anpec HavanbHbIn Yucno KoHTponbHasda
Hauano npuBopa Komataa agpec perncTpos cymma CRC16 | Koweu
- 3 - N -
3,5%T B 3 3 3 B 3,5%T
1 6ant 1 6ant 2 banTa 2 banTa 2 banta

11
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Mpn 6e3owmnboyHOM Nprueme 3arnpoca npubop opmupyeT OTBET, BUO KOTOPOro NpeacTaBlieH B

Tabnuue 6.
Tabnuua 6
Anpec Yncno nepenasae- KoHTponbHas
Havano npubopa Komarpa MbIX 0aNTOB AaHHbIX JaHHble cymma CRC16 Koreu
- 3 2xN - -
3,5+T 3,5+T
1 OanT 1 Oant 1 6ant 2xN bantoB 2 banTa

Tabnuua 7

Mpn obHapyxeHun owmnbkn B 3anpoce npubop hopmupyeT oTBET, NPpeAcTaBneHHbIN B Tabnuue 7.

- KoHTponbHas
Havano Anpec npu Koa owrbouHoro Kopa owimnbku P KoHrel
6opa coobLeHns cymma CRC16
- 131 - -
3,5+T 3,5%T
1 6ant 1 6ant 1 6ant 2 banTa

3HadeHnsa KoaoB oWwKndKM NpeacTaBneHsl B Tabnuue 8.

Tabnuua 8
3HayeHus
kKofa OnucaHue
OLLNGKHN
2 Yucno 3anpawmBaemMblx pernctpos bonblie 125
3 HavanbHbil agpec 6onblie 164
HauanbHbIn agpec + 4yMcno 3anpalumMBaeMbix pernctpos 6onblue 164

4 Owwubka npw BbINOSTHEHUM KOMaHAbI

B Tabnuue 9 npuBegeH npumMep YTEHUS COAEPKUMOro OAHOro pernctpa ¢ agpecom 1, yepes 3ans-
TYl0 nepeymcneHsl 6anTtol.

Tabnuua 9
CoobLeHune BanTbl B coobLueHnsax
3anpoc 1,3,0,1,0,1, 213, 202
OTtBeTt 1,3,2,0, 243, 248, 1

2.2.5.3 3anuck faHHbIX B perucTpbl.
3anucb JaHHbIX B pernctpbl npoussoantca no komaHae 16 (Write Multiple Registers). MNpu atom

Onok 3anpoca AomkeH MMeTb BUA, NpeacraBreHHbin B Tabnuvue 10.

Tabnuua 10
Uncno Y K
AApeC Ko- Hauanb- 3anucel- veno OHTPONE-
Havano | npum6o- 9 6antoB |JaHHble | Haa cymma | KoHey
MaHaa |HbI agpec BaeMbIX
pa DErucTpoB OaHHbIX CRC16
- 16 - N 2xN - -
3,5%T . . B i i 2%N . 3,5%T
1 6ant | 1 6ant | 2 6anTta 2 banta 1 6ant . 2 bavnta
baritoB

12
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Mpn 6Ge3owmboyHOM npueMe 3anpoca npubop opMupyeT OTBET, NPEACTaBIEHHbIA B
Tabnuue 11.

Tabnunua 11
Yucno

ec - - KoHTponbHas
Hauano Anp KomaHaa HauanbHelit | OOHOBMeH P KoHel,

npubopa agpec HbIX cymma CRC16

perncTpos
- 16 - N -
3,5+T _ _ _ _ _ 3,5%T
1 6ant 1 6ant 2 banta 2 banTa 2 banTa

Mpn oBHapyxeHnn owmnbkn B 3anpoce Npubdop opmupyeT OTBET, BUA KOTOPOro NpeacTaBrieH B
Tabnuue 12.

Tabnuya 12
KoHTponbHas
Hauano Anpec Koa owwboHoro Koa owimnbku P Konel,
npubopa coobLeHns cymma CRC16
- 144 - -
3,5%T 3,5%T
1 6ant 1 6ant 1 6ant 2 banta

3HauyeHus KogoB OWKMOKM NpeacTaBreHbl B Tabnmue 8.

B Tabnuue 13 npuBegeH npumep 3anucy yucna 7 B peructp ¢ agpecom 164, yepes 3andatyto ne-
peudncrieHbl 6anThbl.

Tabnuua 13
Bantbl B coobLleHusax
3anpoc 1,16,0,164,0,1,2,0,7, 254, 182
OTtBeT 1,16, 0, 164, 0, 1, 64, 42

2.2.5.4 Perunctp ynpasreHus.

YnpaBneHne npubopom OCyLLECTBMASIETCA NOCPEACTBOM 3anvMCy COAEPXKMMOro peructpa ynpaerne-
HUS, KaXkabIi BUT KOTOPOro BLINOMHSAET CBOK pyHKUMIO. OnrcaHne 6utoB npmeeaeHo B Tabnvue 14.

Tabnuua 14

BuTbl pernctpa ynpaeneHus
15-8 7 6 5 4 3 2 1 0

OnanasoH . .
TOKOBOTO HacTtponka | HacTtpoika )
20 mA 4 mA
curHana

Kannbpoeka | KanubGposka

- OTkas
no Touke C2 rno Touke C1

Butebl 2 n 3 cnyxaT 4na NOACTPOVKN NpeAenbHbIX 3Ha4YeHWI BbIXOAHOrO TOKOBOrO curHana.

Ecnn yctaHoBneH 6ut 2 nnmn 3, To Ha TOKOBOM BbIXoAe BbiCTaBnsietcs Tok 4 unu 20 mA cooTBeT-
CTBEHHO. [1pn aTOM ecnu yBenuuuBaTtb UNN yMeHbLLaTb 3HaveHusa peructpoB 149 (ans 20 MA) unu
150 (ons 4 MA), TO BbIXOQHOM TOKOBbLIN curHan byaet yBenmumBaTtbesi MO0 yMeHbllaTbesl. CKoppek-
TMPOBaHHbIE TakMM 06pa3om npefenbHble 3Ha4YeHNs1 TOKOBOrO CUrHamna COXpaHsTCa B dHeproHesa-
BUCMMOW NamATn npmubopa.

But 4 cnyxuT ans onpegeneHus avanasoHa BbIXOLHOIMO TOKOBOro curHana. Ecnu oH yctaHoBneH,
TO AManasoH TokoBoro curHana 4 ... 20 MA, a ecnu cOpolweH, TO AnanasoH TOKOBOro curHana
0... 20 MA.

But 5 npegHasHadeH ans kannMbpoBKkM MO 3HAYEHUo kannbpoBoyHon Toukn C1. Ecnn ycTaHoBUTL
OaHHbIN BUT, TO ByaeT npousBedeH 3amep nepuopa TeKyLlero YacToTHOro CurHamna v ocyLlecTBrieH
nepecyeT KanmbpoBO4YHbLIX MapaMeTpoB OTHocuTernbHO C1 1 M3MepeHHOro nepuoga. 3amep npous-
BOAWTCS B TEYEHME OAHOM CEKyHAbI, MOCNe 3aMepa AaHHbI OUT aBTOMaTmyeckm cobpacbiBaeTcs.

13
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Bbut 6 npegHasHaveH Ons KanMbpoBKM MO 3HAYEHUIO KanMOpPoBOYHON ToUkM C2. OYHKUMA 4aHHOro
OuTa aHanornyHa 6uty 5, HO OTHOCUTCA K KannbpoBoYHON Touke C2.

BuTt 7 npegHasHayeH onNs cUrHanmMsaumm OTCYTCTBMS YacTOTHOrO CUrHana ¢ reHepaTtopa 4acToThbl.
[aHHbIn BUT ycTaHaBnmBaeTca 1 copacbiBaeTcs aBTomaTndecku. MNMpn oTCyTCTBUM YaCTOTHOMO CUrHa-
na, 6uT ycTtaHaBnMBaeTCs, B NPOTUBHOM criydae — copacbiBaeTcs. OTCyTCTBME YACTOTHOIO CUrHana,
Kak npaBuno, BO3HUKAET BCMeACTBUE 3aMblkaHWUs YyBCTBUTENBHOIO arnemeHTa npmbopa depes KOoH-
Tponupyemyto cpeay Ha kopnyc. B Takux cnyvasx Heo6xoaumo nNpoBepuTb LENOCTHOCTb U30NNpYo-
Lwero nokpblTMa Y3, nnbo Hanuumne anekTponpoBOgHON cpenbl nNpu HemsonuposaHHoMm Y3. MNpu yc-
TaHOBMNEHHOM BuTe 7 nokasaHusa npubopa cunTalTCs He AEeNCTBUTENbHBIMM.

2.2.5.5 TpucBoeHne agpeca npubopy. Ons Toro 4todbl NpMCBOUTL NPUBOPY agpec HeobxoaMmMo
NpOM3BECTM 3anncb OQHOBPEMEHHO ABa peructpa: peructp agpeca (7) n permctp vaeHtudpmkaumm
(8). B peructp agpeca 3anuchiBaeTcsl 3Ha4YeHME HOBOMO agpeca, a B permctp maeHtudukauum — 3a-
BOACKOM HOMep npubopa. B cnyvae coBnageHusi coaepXMMoro perncrpa maeHtudmkaumm ¢ 3aBo-
OCKUM HOMepoM npubopa, B JaHHOM npubope Npom3BoauMTca 0GHOBINEHUE €ro agpeca, B MPOTUBHOM
criydae peructp naeHtudukaumm obHynseT cBoe 3HayeHue, a agpec npubopa OCTaeTcsi NMPEXHUM.
KomaHgy Ha 3anucb ABYX permctpoB Heob6xoaumo nogaBaTh C HyNeBbIM agpecoMm, SBRSoWmMMcs 06-
weBeLlatenbHbiM. Ha komaHay ¢ obuieBelaTenbHbIM agpecomM npubop He oTBeYaeT, Npu 3TOM KO-
MaH4a 3anucu BbIMOSHAETCA.

2.2.5.6 Kanubpoeka npubopa.

lMocne MoHTaxa Ha pesepByape, Npnbop HeobxooMmo OTKanMbpoBaTb, T. €. OCYLLECTBUTb NpU-
BA3KY K AaHHOMY 06bekTy. [Insg aToro Heob6xoaumo:

1) onopoxHUTbL pesepByap 00 YpoBHA He 6onee 10% (pucyHok 5). Usmeputb kakum-nnbo cnoco-
©OM ypoBEHb KOHTPONUPYEMOW cpeabl. 3anucaTtb Nony4YeHHoe 3Ha4veHue B peructpbl 144 — 145 (3Ha-
yeHune kannbposoyHon Toukm C1). BHavyeHne YpoBHA MOXET OblTb Kak B abCOMOTHBIX, Tak U B OTHO-
CUTErnbHbIX eAuMHULax namepeHus. YctaHoBuTb 6uT 5 permuctpa ynpasnenus. MNpubopom 6yaet npo-
n3BefeH 3aMep TEeKyLero YpoBHS U NPUCBOEHO AAaHHOMY YPOBHIO 3HAYeHME KanvbpOBOYHOWM TOYKM
C1. 3amep npomsBoanTCA B TEYEHNE OQHOWN CEKYHADI;

2) 3anonHuTb pesepsyap A0 YPOBHA He MeHee 95% OT MakCMManbHOro YPOBHSI KOHTPONMPYEMOW
cpeabl (pUcyHok 6). NamepuTb kakum-nmbo cnocobom ypoBeHb KOHTpONUpyemon cpefpbl. 3anucatb
Nnony4yeHHoe 3HadeHne B perncTpbl 146 — 147 (3HayeHne kanubpoBo4vHom Toukn C2). 3HaveHne ypoB-
HA MOXeT ObITb Kak B abCOMOTHLIX, Tak U B OTHOCUTENbHbLIX €ANHULAX U3MEPEHUS. YCTaHOBUTL OUT 6
pernctpa ynpasnenus. Npubopom ByaoeT nponsBeneH 3amep TeKyLLero ypoBHS M NPUCBOEHO OAHHO-
MY YPOBHIO 3Ha4YeHne KanmbpoBo4dHom Toukn C2. 3amep NpoM3BOAMTCS B TEYEHNE OOHOW CEKYHAbI.

[onyckaeTca npyn KanubpoBke BLIMOMHATL CHadana n. 2), a notoMm n. 1). MNpu HeobxoammocTu
aHanornyHbiM cnocobom MOXHO OTkanubpoBaTb Npubop Tak, YTOObI OH M3mepsn cBoboaHoe npo-
CTPaHCTBO B pe3epByape, npu 3ToM 3HadyeHne C1 gomkHo 6biTb He MeHee 95% OT MakcumarnbHOro
ypoBHsi, a C2 He 6onee 10%.

3anpewaeTca Npon3BoANTb KanMBpoBKy Mo NyHKTam 1) U 2) Npu OAHOM U TOM K€ YPOBHE KOHTPO-
nupyemMmon cpefbl B pesepByape.

Mpn 3amepax ypoBHEN, COOTBETCTBYIOLLMX KannmbpoBo4vHbiM ToukaMm C1 n C2, npubop 3anomuHaeT
ABa 3Ha4yeHus1 nepmnoga YactoTHoro curHana — F1 n F2, cooTBeTCTBEHHO. [JaHHbIE 3HA4YEHUA nepuoaa
coxpaHsatoTcsa B pernctpax 11 1 12, cOoTBETCTBEHHO.

14
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1 ) — C2=95%

<

F\ 21_=10%

PucyHok 5 PucyHok 6

3) ycraHoBUTbL Heobxogumoe 3HadeHne koadduumeHTa ycpeaHeHnsa (pernctp 148). B npubope
nporpaMMHO peanu3oBaH LMGPOBON (PUNbTP, CrNaXxuBatloLWmMiA pe3kme BCMEeCKN YPOBHSA NpWU Kune-
HWUW, pasMeluMBaHun, Hanvee 1 T.4. CTeneHb CrnaxuBaHWsi 3a4aeTcs C NOMOLbI Ko3dmumeHTa
ycpeaHeHus: Yem 6Gonblle ero 3HadeHue, Tem Oonblue CTeneHb CriaXuBaHMsA MnokasaHui. Makcu-
MaribHoe 3HadeHne koadpdpuumneHTa: 65535, 3HaueHue no ymonydaHuio: 1 (6e3 crnaxmeaHus).

[nsa ycTtaHoBKM 3TOro koadpdpuuneHta HeobxoamMmo ¢ NepuoaomM ofgHa — TpU CEKyHAbl CYUTbIBATb
nokasaHus ¢ npubopa (pernctpbl 2-3) NP NOCTOAHHOM YPOBHE KOHTPONMPYEMOK cpefbl U NOCTeNeH-
HO HapalmBaTb 3Ha4YeHne koadduumnenTta (pernctp 148). OnbITHEIM NyTeM nogobpaTtb Heobxoanmoe
3HaveHue koadbdmumeHTa. Ha npaktuke nodtn nobble BCNNECKM Ucye3aloT Npu 3HavYeHusx Koaddu-
umeHTta 8 — 15 eguHunL;

4) BbIbpaTb AManas3oH BbIXOAHOrO TOKOBOrO CUrHana, nytem KoOH(UrypupoBaHus pernctpa ynpas-
nenusa n.2.2.5.4;

5) ycTaHOBUTbL YPOBEHb, KOTOPOMY OyAET COOTBETCTBOBATL MakCMMarnbHOE 3Ha4vyeHue Toka 20 MA
TOKOBOrO Bbixoda. [nga atoro Heobxoaumo 3anucatb B pernctpbl 9-10 Tpebyemoe 3HaveHne YpOBHS.
3HauyeHune no ymonydaruo: 100 %;

6) npu HeoGXOANMMOCTU CKOHUIYpPUpPOBaTL TapUPOBOYHYIO Tabnuuy no n. 2.2.5.7.

2.2.5.7 B pexume Bblga4yn pe3ynbTaTtoB U3MEPEHUst B OObEMHBIX eAnHMLAX MPU HENMUHENHON 3a-
BUCMMOCTN 0bbema OT BbICOTbI pe3epByapa B npeobpasoBatenb YpoBHS HEOOXOAUMO BBECTU Tapu-
poBO4Hyt0 Tabnuuy. TapupoBoyHasa Tabnuua no3BonsieT Nonb3oBaTento 3agaTtb 3aBUCMMOCTb 0Obe-
Ma unu nboro gpyroro napameTpa oT MUBMEPEHHOIO YPOBHs. TapupoBoYvHast Tabnuua coctouT nu3a 32
nap Todek n.2.2.5.1. [ina BBoga TapupoBO4YHOM Tabnuubl Nofnb3oBaTeNto Heobxoanmo 3anucaTtb Tpe-
Oyemble 3Ha4yeHus ypoBHA M obbema (Unu gpyroro napameTpa) B perncTpbl, cornacHo tabnuue 4
pacrnpeaeneHnsa namsTtu B npubope n.2.2.5.1, Hanpumep Ans To4kn 1 3Ha4YeHne ypoBHSI 3aHOCUTCS B
pernctpbl 14-15, a cooTBeTCTBYIOLEE EMY 3HAYeHMe obbema (Unu gpyroro napameTpa) 3aHOCUTCS B
pernctpbl 79-80. Takum obpa3om HeoOBXOAMMO 3anofiHUTL Bce 32 Touku Tabnuvubl. [onyckaetcs 3a-
NoNHATL Tabnuvuy He No Bo3pacTaHuio. BelumncneHHoe no Tabnuvue 3HavyeHne obbema nomellaeTcs B
pernctpbl 4-5. o ymonyaHuio B npubop 3aHeceHa Tabnvua onsi BeluncrieHns oobema (B NpoLeHTax)
rOPU3OHTaNbHO PACNONOXEHHOIO LIMIIMHAPUYECKOrO pe3epByapa, OTKanMbpoBaHHOMO B NpoueHTax oT
ypoBHsi. Ecnu TapupoBoyHasa Tabnuvua cocTouT MeHee, Yem n3 32 ToYek, OCTaBLUMECH PErUCTpbI 3a-
NOSMHUTL NIOOBLIMK 3HAYEHNAMU U3 ATOK Tabnuupl.
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2.2.6 MpoTtokon obmMeHa pgaHHbIMM No WMHTepdency RS-485 npum paboTte cC
MHOTO3NME€MEHTHbIM YYBCTBUTENbHbLIM anemMmeHToMm (MYMA 157)
2.2.6.1 PacnpepgeneHvne namsatu B npnbope
3HayeHMs M3MEPEHHOrO YPOBHS M Apyrve napameTpbl Npubopa XpaHaTca B ABYXOanWTOBLIX peru-

ctpax. Kaxabii peructp nmeet cBor agpec. lNepeveHb pernctpoB npeacrasrieH B Tabnuvue 15.

Tabnuua 15
Anpeca CraTtyc
HanmeHoBaHne napameTpa dopmar
perncTpoB perncTpoB
0 3aBoackon Homep npubopa Ee33HAKOBOE
uenoe
1 WcnonHeHne npubopa = 2 Tonbko
yTeHue
2-3 N3mepeHHbIN ypoBeHb Hucno ¢
nnasatoLemn
4-5 O6bem TOYKOM
6 Anpec npubopa Bes3HakoBoe
uenoe
7 Pernctp naeHtudpmkaumm
8-9 YpoBeHb ans 20 MA Hucno ¢
nnasatoLemn
10 - 11 PaccTtosiHue o aHa TOYKOM
12 KoadhdpuumeHT ycpeaHeHuns BessHakoBoe
13 Peructp ynpasneHusi Henoe
TapupoBoyHas Tabnvua. 3Ha4YeHus1 YPOBHS
14-78 (32 TO4KM)
YUteHune
TapupoBo4Has Tabnuua. 3HadyeHns obbema
79 - 143 (32 TouKM) 1 3anucob
144 - 145 YacToTa kaHana 1 Hncno c
niaBaroLLen
146 - 147 YacTtoTa kaHana 2 Toukou
148 - 149 Mopor oTceykn LWymMoB kaHana 1
150 - 151 [Mopor oTceYkn LWyMOB KaHana 2
152 MoacTtponka TokoBoro curHana 20 MA Be33HakoBoe
uenoe
153 MoacTtponka TokoBoro curHana 4 mA

MpumeyvaHme — Yucno ¢ nnaearoLLen ToUKOM — YyeTblpexbalnTHoe B popmate |IEEE-754 (cTapumn
©anT nepegaeTca NepBbIM).

2.2.6.2 YTeHwne 1 3anucb gaHHbIX B pErNCTpbl ocyllecTendeTcs no n.2.2.5.2 n n.2.2.5.3, cooTeeT-
CTBEHHO.

2.2.6.3 Perunctp ynpasneHus.

YnpaeneHue npnbopom ocCyLLECTBNSETCA NOCPEOCTBOM 3aMvcy COOEPXKMMOro perucrpa ynpasne-
HUSA, KaxabIi BUT KOTOPOro BbINONHAET CBOK pyHKUMIO. OnncaHmne 6utoB npmeegeHo B Tabnumue 16.
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Tabnuua 16
BuTbl pernctpa ynpasneHus
15-7 6 5 4 3 2 1 0
OnanasoH H . H . y Pexxnm on-
- OTkas 2 OTkas 1 TOKOBOIO actpoutka | Hactponka | ycraHoBka poca AByx
20 MA 4 vA Hynsi
curHana KaHanos

But 0 npumeHsaeTcs Ansa BKAYEHUS pexmMa onpoca ABYyX kaHanoB. [aHHbIA pexnm npumMmeHseTcs
B TeX Cryyasx, Koraa AmanekTpuyeckasi MOCTOSHHAas KOHTPONMPYeMOW cpedbl, Pe3KO MeHsieTcs,
BCMeACTBME YacTOro 3anuea B pe3epByap pasfnyHbIX N0 CBOMM CBOMCTBaM U XMMUYECKOMY COCTaBy
npoaykToB. [1pu n3amepeHnn ypoBHS OQHOPOOHON KOHTPONMPYEMOW cpefbl AaHHbIA PEXUM He Tpely-
eTcs. Pexunm onpoca ABYX KaHanNoB MOXHO BKIHOYAUTL, YCTaHOBMB 6uT 0.

But 1 npumeHsieTcs ANa YCTaHOBKM Hyns npubopa. YCTaHOBKa Hyns NO3BONSAET “nNpmBssaTth”’ Npu-
bop k 06beKkTy akcnnyataumu, NyTem 3amepa HayarbHOW eMKOCTU, CO34aBaemMon camumM OOBLEKTOM.
[aHHasa onepaumsa Npov3BOANTCH OOHOKPATHO Mocre MOHTaxa npubopa Ha pesepsyape. [pu ycTa-
HOBKE Hynsi He06XOANMO, YTOObLI YYBCTBUTENMBHLIN 3NIEMEHT Npubopa 6bin NOrpyXeH B KOHTponupye-
Myto cpegy Ha 3 — 5 mM. 3amep HayanbHOW EMKOCTM NMPOBOANTCS B TEYEHME OOHOW CEeKyHAbl, MOCre
yero 6uT 1 aBTOMaTU4ECKM COpackiBaeTCs.

BuTbl 2 1 3 cnyxaT anst NOACTPOWMKN nNpefenbHbIX 3Ha4eHM BbIXOQHOrO TOKOBOro cMrHana.

Ecnn yctaHoBneHbl 61Tl 2 unu 3, TO Ha TOKOBOM Bbixode yCTaHaBnusaeTcs Tok 4 unu 20 MA co-
OTBETCTBEHHO. [1pM 3TOM ecnv yBennumBaTb UM YMEHbLUATb 3Ha4YeHusa pernctpoB 154 (ans 20 mA)
unun 153 (ans 4 MA), TO BbIXOAHOM TOKOBbLIN curHan byaeT yBennumeatbes IM60 yMmeHbLlaTbes. CKop-
PEKTUPOBaHHbIE TakMM 0Bpa3oM npeferibHble 3Ha4YeHMs TOKOBOrO CUrHana COXpPaHsoTCA B 9Hepro-
He3aBMCUMOK NamsaTK npuodopa.

Byt 4 cnyxuT ansa onpegeneHus AvanasoHa BbIXO4HOMO TOKOBOrO curHana. Ecnu oH yctaHoBneH,
TO TOKOBbIN AnanasoH — oT 4 oo 20 MA, a ecnu cbpolueH 1o — oT 0 go 20 mMA.

BuTbl 5 1 6 NnpegHa3Ha4yeHbl NS curHanuaaumm oTkasoB KaHarnoB 1 1 2 COOTBETCTBEHHO. [JaHHble
OuThbl ycTaHaBnmBatoTCca U cbpacbiBaloTCa aBTOMaTuyecku. pu OTCyTCTBMM YaCTOTHOIO curHana ¢
COOTBETCTBYIOLLEro KaHana, but yctaHaBnuBaeTcs, B NPOTMBHOM cry4vae — cbpacbiBaetcsa. OTCyTCT-
BME YACTOTHOrO CUrHana, Kak npasuno, BO3HMKaET BCMEACTBME 3aMblkaHUS YyBCTBUTENbBHOIO ane-
MeHTa npubopa Yyepes KOHTPONMpPyeMyto cpeay Ha kopnyc. B Takux cnyvasx Heo6xoammo npoBepuTb
LeNOCTHOCTb M30MMpPYOLLEro NokpbliTus Y9, Nnnbo Hanmune anekTponpoBOAHON cpeabl NPU HEN3onm-
poBaHHoM Y3. lNpu ycTtaHoBNeHHOM 6MTe 5 nnmn 6 nokasaHusi Npubopa cuMTaTCa HeAEeNCTBUTEb-
HbIMW.

2.2.6.4 TlpuceoeHune agpeca npmnbopy. lNpuceoernne agpeca npmdopy npomnssoantcs no n.2.2.5.5.

2.2.6.5 Kanubposka npunbopa.

lMocne MoHTaxa Ha pesepByape, Npnbop HeobxooMmo OTKanMbpoBaTb, T. €. OCYLLECTBUTb NpU-
BA3KY K AaHHOMY 00bekTy. [1nsg 3Toro Heo6xoaAnmo Npon3BecTn crneayroLwme Lwarmu:

1) YctaHoBka Hynd. ONOpOXHUTL pesepByap 4O YPOBHS, NpU KOTOpoM Y3 norpyXeH B KOHTPOSK-
pyemyto cpeay He ©onee, yeM Ha 3-5 MM. YcTaHoBuTb 6uT 1 peructpa ynpaenenus (13). MNpubop
npoussedeT 3amep €MKOCTWU, COOTBETCTBYHOLLEN MUHUMAIbHOMY M3MEPAEMOMY YPOBHIO KOHTPOMU-
pyemon cpefbl. 3amMep €MKOCTM NPOU3BOAUTCA B TE€YEHME OLHOW CeKyHAbl. YCTaHOBKa Hynsi Npous-
BOOUTCS OAHOKPATHO NOCre MOHTaxa npubopa Ha obbekTe akcnnyatauun. Hyneesas eMKOCTb 3aHO-
CUTCS B 9HEProHe3aBMCMYI0 NamATb Nprubopa;

2) TllepBoe 3anonHeHue. YcraHoBuTb 6UT O permctpa ynpaenenus (13) n co ckopocTbto He bonee
OLHOro MUNNMMETPa B CEKyHAY HanonHuTb pesepsyap. Npu aTom npubop nponsseneT 3amep anek-
TPUYECKON EMKOCTUN KaXKOO0W CEKLUN YyBCTBUTENBHOMO 3NIEMEHTA;

3) BocnonbsoBatbcsa pekoMeHaaumnsamMmu oTHocuTenbHo 6uta O peructpa ynpaenenus (13), npu-
BeAEeHHbIMM B 1.2.2.6.3;

4) BanwucaTtb B pernctpbl 10-11 pacctosaHue H (MMm) oT gHa pesepByapa 40 Topua YyBCTBUTENBHO-
ro ariemeHTa npubopa (pUCyHoK 7). 3Ha4YeHne paccTosAHUS No yMon4yaHuto — 0 Mi;

17



OAWNI.407522.175 P3

PucyHok 7

5) BobibpaTb Tpebyembli Juana3oH BbIXOQHOMO TOKOBOrO curHana. [lnana3oH BbIXOQHOMO TOKOBOIO
curHana BblbupaeTcsa KoHpUrypmpoBaHmem pernctpa ynpaenenuns (13) no n. 2.2.6.3;

6) YcTaHoBWUTb YpOBEHb, KOTOPOMY ByaeT COOTBETCTBOBATb MakCUManbHoe 3HavyeHue Toka 20 MA
TOKOBOTO Bbixoda. [1nst aToro Heobxoammo 3anuncaTb B pernctpbl 9-10 Tpebyemoe 3Ha4YeHne YpoBHS;

7) B pexume Bblgaym pesynbTaToB M3MEPEHUSI B OOBbEMHBIX €ANHMLAX NPU HENTMHENHOW 3aBUCK-
MoCTM 06bema OT BbICOThbI pe3epByapa B npeobpasoBaTesnb YPOBHSA HEOOXOAMMO BBECTU TapUpPOBOY-
Hyto Tabnuuy. TapupoBoyHasa Tabnuua no3BonseT nonb3oBaTento 3agaTb 3aBUCMMOCTb ob6bema nnm
noboro gpyroro napameTpa OT U3MEPEHHOro YPOBHS. TapupoBodHast Tabnuua coctouTt u3 32 nap
Toyek n.2.2.6.1. [1na ncnonb3oBaHMsa TapMpoBOYHOWM Tabnuubl Nonb3oBaTesnto HeobxoaumMo 3anucaTb
TpebyeMble 3HAYEeHUs ypoBHA U obGbema (Mnu Apyroro napameTpa) B PerncTpbl, cornacHo tabnuvue
pacnpegeneHnsa namaTn B npubope n.2.2.6.1, HanpuMep, Anst TOYKM 1 3Ha4YeHNe YpOBHS 3aHOCUTCS B
pernctpbl 14-15, a cooTBETCTBYIOLLEE EMY 3HaYeHe obbemMa (Unu Apyroro napameTpa) 3aHOCUTCS B
pernctpbl 79-80. Takum obpasom, Heob6xoamMmo 3anonHUTbL Bce 32 TOYkM Tabnuupl. [lonyckaeTcs 3a-
NOnHATL Tabnuuy He No Bo3pacTaHuio. BelumcneHHoe no tabnuue 3HayveHne obbema nomelLaeTcs B
pernctpbl 4-5. Npu BBEOEHUM TAapMPOBOYHOM TabnuMuUbl, COCTOSLEN MeHee, Yem M3 32 Touek, B OC-
TaBLUMECS PErNCTPbI BBECTM NOObIE 3HAYEHMA U3 BBEAEHHOW Tabnuupl.

2.2.6.6 HacTtponka noporoB oTceyku WymoB. [laHHas HacTporka npegHasHadeHa ansi HAaCTPOWKK
4yBCTBUTENBHOCTM Npubopa. Npnbop npeobpas3oBbiBaeT NpMpaLlleHMe eMKOCTU, BbI3BAHHOE U3MEHEe-
HMEM YPOBHSI KOHTPONMMPYEMOW cpefbl, B YAaCTOTHbIN cUrHarn. 3HayeHust 4acToT No ABYM KaHanam Ha-
xopaatcs B permctpax 144-147 (cm. n.2.2.6.1). B npubope nmeetcs gBa nopora OTCEYKM LUyMOB (pe-
rmcTpbl 148-149), koTopble onpeaenstoT, KakuMm pa3dbpocoM 4acToT MOXHO npeHebpeyb npu pacyeTte
ypOBHS. [Mpn Ype3amMepHO HU3KMX Noporax NpMbop MOXET HENPaBUITbHO N3MEPSITb YPOBEHb KOHTPOMN-
pyemon cpefpbl, a npu 6onblUnX — gaBaTb 60MbLUYIO NOrPeLIHOCTb N3MEPEHUS.

[na HaCcTPONKM NOPOroB OTCEYKMN LLYMOB HEOOXOAMMO BbIMOMHUTL CReayroLme waru:

1) HanonHuTb pesepByap C 3apaHee OTKanMbpoBaHHbIM NpMbopoM 4O YPOBHA 5 - 15 cm nntoc
paccTosiHme o gHa H;

2) c nepuogom 1-3 cekyHAbl CYMTbIBATb YacToTy kaHana 1 (pernctpbl 144-145);

3) oueHuTb pa3bpoc CUNTLIBAEMOW YaCTOThl;

4) 3agaTb Nopor oTceykn wymoB kaHana 1 (permctpbl 148-149) B nontopa - ABa pasa npeBbl-
LaKLWnin pasbpoc CYMTbIBAEMOWN HYACTOTbI.
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AHanorn4yHbIM cnocobom HacTpamBaeTCsl MOPOr OTCEYKM LIYMOB KaHamna 2, npu 3anofHeHun pe-
3epsyapa Ao yposHsi 30 - 40 cm nntoc paccTosHne oo gHa.

Mpon3BoANTbL HACTPOWKY MOPOroB OTCEYKM LIYMOB HEOOXOAMMO TOMbKO B Cryvyae SIBHO HecTa-
OMNBHOro YacTOTHOMO CUrHana, KOTopbl MOXHO cyMTaTb C nNpubopa. Ha npaktuke npmbop HagexHo
paboTaeT npy 3aBOACKNX HACTPOMKaxX NOPOroB OTCEYKM LLYMOB.

2.2.6.7 Hactporika koadduumeHTa ycpegHeHus (12) nposogutcsa no n. 2.2.5.6. 3).

2.2.7 Mepbl 6es3onacHoOCTH

2.2.7.1 Bo BpeMsi TEXHN4ECKOro 06CNyXMBaHUSA nepen CHATUEM KPbILLKN HEOBXOOUMO OTKMOYaTb
npeobpasoBaTtenb YPOBHSA OT NuUTaloLLen ceTu. JKennyaTtaumsa npeobpasoBaTenst ypoBHS C OTKPbITOM
KPbILLKOW 3anpeLyaeTcs.

2.2.7.2 3awurta 4enoBeka OT MOpPaXeHUs INEKTPUYECKMM TOKOM COOTBeTCTBYeT krnaccy Il no
FOCT 12.2.007.0-75 n obecneunBaeTcs:

e 3alMTHOWM OOOMNOYKOMN;

® YCUIEHHON n3onsunen ceteBon 0OMOTKM TpaHcdopmaTopa NUTaHMst OT BTOPUYHBIX OOMOTOK U
OT Kopnyca;

e (Ge3onacHbIM CBEPXHU3KMM HanpshkeHnem nutaHunsa (He 6onee 36 B);

e 3aALUUTHBIM 3a3eMIIEHUEM U (MNKN) 3aHYNEHNEM;

2.2.7.3 TlpeobpasoBatenn ypoBHA OOSMKHbI OOCNYXMBATLCA NEPCOHANoM, UMEKLWMM KBanudu-
KaLWOHHYIO Tpynny no TexHuke GesonacHocTn He Hwke lll B cooTBeTcTBUM C “[MpaBunamm TEXHUKM
©es3onacHOCTK Npu aKcnnyaTauumn anekTpoyctaHoBok notpedutenen” (MTH).

3 TEXHUYECKOE OBCINYXUBAHUE

3.1 TexHuuyeckoe obcnyxmnBaHue npeobpasoBaTens ypoBHs HEOO6X0AUMO NMPOU3BOAUTL ABa pasa
B rog nnu yepes 5000 4 akcnnyatauum B crneaytolem nopsiake:

e OCMOTpeTb NpeobpasoBaTesib YPOBHS, 00paTMB BHUMaHME Ha HanuymMe niomobl, yaanuTb Nbifb
N rpsi3b C HApPYXXHbIX NOBEPXHOCTEN;

e pM HEOOXOONMMOCTU OYUCTUTHL YYBCTBUTENbHbIA INEMEHT OT 3arps3HEHU U OTNOXEHUN TKa-
HbO, CMOYEHHOW COOTBETCTBYOLLMM pacTBoputenem (6eH3MHOM, LLEMNOYHbIM PacTBOPOM);

e MPOBEPUTbL HAAEXKHOCTb KpenneHusi npeobpasoBaTens ypoBHS;

e MPOBEPUTL LIENMOCTHOCTb 3a3EMIISAHOLLNX MPOBOLHUKOB;

e MPOBEPUTL COXPAHHOCTb MAaPKMPOBKN B3PbIBO3ALLUUTDI.

3.2 TexHuyeckoe 06CnyXnMBaHMe OOIMKHO OCYLLECTBNATLCSA C cobntogeHmem TpeboBaHuin rn.
93.2 MNT3, MNTH n HacToALLEero pykoOBOACTBA.

4 TPAHCNOPTUPOBAHUE U XPAHEHUE

4.1 TpaHcnopTupoBaHue npeobpasoBaTenenn ypoBHSA B yNakoBKe NpeanpuaTUA-M3rotoButens
MOXET OCYLLEeCTBNATLCA B 3aKpbITOM TpaHcrnopTe ntoboro BMaa.

4.2 lMpeobpasoBaTtenn ypoBHS HEOBXOOUMO XpPaHUTb B OTansiMBaeMoOM BEHTUIMPYEMOM MoMe-
LLEeHUN Npu TeMMepaType OKpyXxarowlero Bo3ayxa ot nntoc 5 go nntoc 40° C n 0THOCUTENBHON Brax-
HocTh 0o 80 %.

5 KOMIMNEKTHOCTb

MpeobpasosaTent ypoBHA MTYMA 1 3aB. Ne 1 wr.

PykoBoACTBO Mo akcnnyataumm 1 3kK3.

6 CPOKU CINYXXBbl U XPAHEHUA. TAPAHTUN U3TOTOBUTENA

6.1 W3srotoButenb rapaHTUpyeT COOTBETCTBUE NpeobpasoBaTens ypoBHs TpeboBaHUSAM TeXHUYe-
CKMX YCMNOBUIN Npu cobnogeHnn notpebutenem ycrnoBuin TPaHCNOPTUPOBAHMWS, XPaHEHUS U 3KCMnya-
Tauuu.

6.2 [apaHTMNHBIA CPOK 3KcnnyaTaumm - 18 mecsaueB co OHA BBoAa npeobpasoBaTens ypoBHS B
aKcnnyataumio.

6.3 [apaHTUMNHbBIA CPOK XpaHEHUS - 6 MecsLeB CO OHSA N3rOTOBMEHMSA NnpeobpasoBaTtens ypoBHS.

6.4 lMpeanpusitue — N3roToBuTENb 00A3YETCH B TEYEHUE rApaHTUNHOIO Cpoka 6Ge3BO3ME3LHO pe-
MOHTUPOBAaTb UIN 3aMEHSTb BblLLEALINE N3 CTPOS Npeobpas3oBaTenu ypoBHS.
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6.5 lMoTpebutenb NUAETCA NpaBa Ha rapaHTUNHBIA PEMOHT UK 3aMeHY B CNeAyoLNX cryyasx:

- MO UCTEeYEHMN CpOoKa rapaHTuu;

- NPV HapyLUEeHUN YCroBUIA 3KCNnyaTaumm, TpaHCNOPTUPOBAHUS U XpPaHEHMS,

- Npu OBHapy>XeHUN MexaHU4eckuxX MOBpEXAEeHMN AeTanen npeobpasoBaTtens YpOBHs nocne
BBOJA B 3KCMyaTaumio.

6.6 [lMpn npegbaBneHUn NpeTeH3nn NoTpebutens BbiCbINAeT B agpec M3rotosuTens npeobpaso-
BaTeNlb YPOBHSA YMCTbIM, B YMaKOBKE, WCKITHOYAIOLWEN MOBPEXOEHME MPU TPaHCMOPTUPOBaAHMM, akT
peknamaLmu 1 HacTosllee PYKOBOACTBO MO 3KCNnyataumMm ¢ OTMETKOW O AaTax BBOAa B aKcnnyarta-
LIMIO U CHATKSA C 3KcnnyaTaumm npeobpasoBaTensi YpoBHS.

6.7 [lo ncreueHnn cpoka cnyx6bl (pasgen 1) peweHne o ganbHenWwen akcnnyaTaumm npeobpa-
30BaTens YpOBHA MPUMHUMaET KOMWUCCUS, Ha3HayYeHHas NpUKa3oM PyKOBOAUTENSA NpeanpuaTus - no-
Tpebutens.

7 CBUOETENBbCTBO O NPUEMKE

7.1 TNpeobpasoBaTenb yposHsa MYMA 1 3aB. Ne M3roTOBMEH U MPUHAT B COOT-
BETCTBUMN C TpeboBaHMSIMN TEXHUYECKMX ycrnoBui TY 4214-029-12196008-05 n npusHaH rogHbim K
aKkcnnyaTtaumn.

ITuuo, oTBeTCTBEHHOE 32 NPUEMKY
LlImamn OTK

NMYHas nognucb pacLumdpoBka noanmcu

[aTa npnemku
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8 ABMXXEHUE NMPEOBPA3OBATEJIA YPOBHSA B 3KCIJTYATALUU

8.1 [laHHble No ABMXeHMIO Npeobpa3oBaTensi YpoBHs B SKCMyaTauumn 3aHOCATCS B Tabnmuy 17.

Tabnuua 17
Hata oe [ata HapaboTka MpuunHa Moanunck nuua,
YyCTaHOBKM yCTaHOBIEH CHATUSA C Havana CHATUSA NPOBOAMBLLETO
akcnnyataumm yCTaHOBKY
(cHaTHE)

9 CBEOEHUA OB YTUITN3ALUUN
9.1 MNpeobpa3oBaTernb YPOBHS He NPEACTaBMAET ONacHOCTM AN XKU3HMW, 300P0OBbs N0AEN U OKpy-
Xatollel cpedbl U Mocre OKOHYaHMsA cpoka Cry0bl B COOTBETCTBUM C M. 6.7 noanexuT yTunusauum
No METOAMKE U TEXHOMOMU, NPUHATLIM Ha NPeAnpUATAN — NnoTpebuTterne.
10 CEPTUDPUKATDLI, CBUOETEJIbCTBA

1 Ceptudumkar coorsetcrtamst Ne POCC RU. IB05..............
2 PaspeweHne NocroptexHagsopa Poccum Ne PPC .............. Ha NpUMeHeHue.

11 OCOBbIE OTMETKH
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Ten./daxkc: +7(843)206-01-48 (Pakc 706.0)
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www.bars.nt-rt.ru





