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Hacrosmiee pykoBoICTBO 10 SKCILTyaTaIuu (naisee — PD) pacmpocTpaHsercs: Ha DJIEKTPOMarHUTHBIC
npeobpaszoBarenu pacxona Macrep®ioy (nanee — mpeodpazoBarenu uin M®) BeimyckaeMbix:

248016, r. Kamyra, yn. Ckmaackas, 4, OO0 «TexIIpomCepBucy,
http:// www.prompribor-kaluga.ru; e-mail: mail@prompribor-kaluga.ru
Iponaxku: ten./pakc (4842) 55-02-48 (106.4024);

M00.: +7 (906) 640-44-25 sale@prompribor-kaluga.ru
Cepeuc: ten./dakc (4842) 55-07-17, service@prompribor-kaluga.ru

TabOnuna 1— HomenknarypHslil psjg npeobpasoBaTesieit

KOHCTpYKTHBHOE HCIIOJIHEHNE Knace
N Tun Beixoaa (ucr.)
KOpITyca IIPOTOYHOM YacTH (MCIL.) B, b2 B | TI,JLE
Nmnynscusiit (M)
IInacTukoBbIi KOpIIyc Yacroruslii (M®D-Y) N ~
DNI10 (ucn. M®-xx.10.x) Tokossiii (M®-T)
WNnnukamms (MO-11)
Nmnynscusiit (M) +
IInacTukoBbIi KOpIyc Yacrorusii (M®D-Y) N
DN 20, 32, 50 (ucn. M®-xx.10.x) TokoBsiit (MD-T) -
WNnnukamms (MO-11) +

PD npennazHaveHo U M3y4YeHHS MPUHIIMIA pabOThI, IPABUII DKCILTyaTallUH, TEXHHYECKOTO 00CITyKHUBa-
HUsL, IOBEPKHU, PEMOHTA, XPAaHEHUS U TpaHCOpTUpOoBaHus MO.

K pabore ¢ M® nomyckarorcs nuiia, H3yduBIne Hacrosiiee PO 1 numeromnye onbIT paboTsl ¢ MpudopamMu
U3MEpEeHHs pacxoaa u 00bemMa KHUIKOCTH.

B cBsi3u ¢ ocTOsIHHOI paboToii 10 COBEPIICHCTBOBAHMIO Mpeodpa3oBaTesell, B KOHCTPYKIIHIO MOTYT OBITh
BHCCCHbI HE3HAYUTCIbHBIC U3MCHCHUA, HC BIIUAIOIINEC HAa TEXHUYCCKUEC XapPAKTCPHUCTHKU, HC OTPAa’XCHHBIC B Ha-
CTOSIIIIEM W3JIaHUH.

YACTbD I OIIMCAHUE U PABOTA
1 HA3HAYEHHUE

1.1  TIpeoOpa3oBarenu pacxoga djieKTpoMmarHuTHeie Mactep®iioy mpeaHa3Ha4yeHBI AJIs U3MEpEHUH oObema
KHJIKOCTH B TIOTOKE U 00BEMHOTO PacXoja XKHJIKOCTH.

OO6nacTh MPUMEHEHUS - B COCTABE TEIUIOCYETYMKOB, CYETYMKOB-PACXOJIOMEPOB, a TAKKE B aBTOMATH3HPO-
BaHHBIX CHCTEMax cOOpa JaHHBIX, KOHTPOIIS M PETYIIMPOBAHUS TEXHOIOTHIECKUX MTPOIIECCOB.
1.2 M® npeobpa3syior:
—  00beM MpolIe/ el )KUJAKOCTH B IPOMOPIIMOHALHOE MY KOJIMYECTBO HMITYJIbCOB Ha UMITYJILCHOM BBIXOJIE C
HOPMHUPOBAHHBIM BeCOM (1I€HOI ) — BCE UCTIOIHEHHUS;
—  00BEMHBIH pacxol *KHUJIKOCTH B MOCIEN0BATENILHOCTh UMITYJIBCOB HA YACTOTHOM BBIXOJIE, C YaCTOTOM, MPo-
MOPIMOHATILHOM ATOMY pacxony - ucronHenue M®-Y;

M® Moryt KOMIUIEKTOBATbCS (110 3aKa3y) MOMOJHHUTEIFHOW TUIATOH TOKOBOTO BBIXOJA, Mpeodpasyromiei
00BEMHBIN PacXoJl KUAKOCTH B MPONOPIHUOHAIBHBIA STOMY PacxXoay CHTHAJ MOCTOSHHOTO TOKa - WCIOJHEHHE
M®-T.

M® MoryT BBHIIOTHATH U3MEPEHUSI IPSIMOTO M PEBEPCHBHOTO TIOTOKOB - UCTIONHEHUE P.

M® uMmeroT BapuaHThI UCIIONHEHUH CO BCTPOCHHBIM OJIOKOM MHJMKAIIMW JUIS OTOOpaKEHUs! Ha JUCILIEE
COXpaHEHHS B apXUBE U3MEPEHHBIX apaMeTpoB - ucronHenuss M®-1 B coorBercTBum ¢ Tadmumeit 1.3.

HermratHeie cutyaliiy, BO3HUKAOIIME PH padoTe M®, HHIUMIHUPYIOTCSA CBETOAMOIOM.

M® umetor BcTpoeHHBINH MHTEpdeiic RS-232, MoryT mo 3aka3zy KOMIUIEKTOBAaThCS HHTepdericom RS-485 —
ucnonnenne C. [Mutanne rumatel uaTepdeiica RS-485 - BHEIIHNWH HCTOYHUK TIOCTOSHHOTO CTaOWIM3HPOBAHHOTO
Hanpsbkerus ot 7 1o 30 B, notpebnsemslii Tok He 6onee 200 MA.

Bce ucnonnenus M®-U nmeror BeTpoeHHBIH uHTEpdeiic RS-485.
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1.3 TIlo cnocoOy coemamHenus c TpybompoBomoM M@ BBIYCKAIOTCS CIEAYIOIMX KOHCTPYKTHBHBIX
WCTIOJIHEHHH: C pe3b0OBBIM MPUCOCIMHEHUEM U C IPUCOSTNHEHNEM THIIA «COHIBHYY.

1.4 TabapuTHbIe U IPUCOSTUHATENBHBIE pazMepbl M® U X Macca IPUBENICHBI B IPHJIOKEHUH A.
1.5 VYcnoHoe o603HauCHUE LIS 3aITUCH ITPeoOdpazoBaTes MpY 3aKa3e U B TEXHUYECKON JTOKyMEHTAIINH:

M® —XX.XX.XX.X

X-XX-X-XXX-X TV II5.407112.001-01932533-2017

L Hanuune unrepgeiica: — 6e3 nnnexca —RS-232;
¢ uagexcom C — RS-485;
Homunanbublii auamerp DN: ot 010 10 050;

HN3mepenne nmoToka: — 6€3 HHAEKCA — TOJBKO MPSMOH MOTOK;
¢ uHAeKcoM P — npsiMoil ¥ peBepCUBHBIN IOTOKY;

NHaukanus mapaMeTpoB; — 0€3 HHICKCA — HET HHIMKALIHK;
¢ uagexcom: M B cooTBeTCTBUH ¢ Tabuel 1.3;

Knace: b; 52; B; T'; II; E B cootBercTBUM ¢ Tabnuuei 2.1;

KoHcTpykiust 3;1eKTPOHHOT0 0J10Ka B COOTBETCTBUH ¢ Tabumieii 1.2;

Hcnonnenue niaatel M®: .2 — MCTIOTHEHNE TI0 YNIEKTPOHHUKE;

KoHcTpyKIusi NPOTOYHOI YaCTH B COOTBETCTBHY ¢ Tabmuei 1.1;

Tun 10M0JHUTeIbHOT0 BhIX0Aa: U — 4acTOTHBII;
T — TokoBEIi 0T 4 10 20MA.

Tabnuma 1.1 - KoHCTpyKTHBHOE HCHONHEHHE TPOTOYHON YaCTH
udp ucnonuenus XapaKTepuCTHKa
10 IIPOTOYHASI YAaCTh U3 IJIACTUKA

Ta6numna 1.2 - KoHCTpyKTHMBHOE HCIIOJIHEHHE KOpITyca 3JIEKTpOHHOro 0jioka, KOb
udp ucnonnenus XapaKTepuCTHKA
1 BEPTUKAIBHBIA KOPITYC JIEKTPOHHOTO OJI0Ka

Ta6numna 1.3 - KoucrpykTrBHOE UcnionHeHue M® ¢ uHAMKaIUeH

udp ucnonuenus [Ipumeuanue
C WHIUKAus ¢ apxuBoM, RS-485
H C TOKOBBII BBIXOJ, MHIUKALMS ¢ apXuBoM, RS-485

9

1,
T

b

IIpumedyanus
1 M®-U obecrieunBaroT coXxpaHeHUE W3MEPEHHBIX TAPAMETPOB B 3JICKTPOHHOM apXUBE EMKOCTBIO:
— JUId 4acoBbIX 3Ha4YeHu — 2048 yacos (85 cyTok),
— 71 CYTOYHBIX 3HaueHu# - 730 CyTOK,
— 1711 MECSTYHBIX 3HaueHui 48 mecsites (4 roga);
2 M®-U umeroT KypHaI orneparopa, KOTOPbIH MO3BONSET (PUKCHPOBATh M3MEHEHUE HACTPOCYHBIX IMapa-
METPOB, BIHMSIOIINX HA METPOJIOrHYecKue xapakTepuctuku M®. O0beM xkypHaia omneparopa - 3000
JEICTBUI.
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TabOnunma 2.1

2 TEXHUYECKHUE XAPAKTEPUCTUKHU

2.1 M B 3aucumoctu ot DN (MM) 1 KJlacca JIODKHBI OTBEUATh TPeOOBAHUAM TaOHIlsl 2. 1

DN K Pacxobl, M /4
ace Qnop QHal/lM Qnepl QnepZ Quau6
10 b, b2 0,005 0,01 0,0113 0,017 1,7
b, b2 0,02 0,04 0,067 0,1 10
B 0,0125 0,025 0,05 0,083 12,5
20 I 0,005 0,01 0,024 0,048 12
i 0,005 0,01 0,012 0,024 12
E 0,005 0,01 — 0,012 12
b, b2 0,06 0,12 0,2 0,3 30
B 0,038 0,076 0,152 0,253 38
32 I 0,0075 0,015 0,06 0,12 30
i 0,0075 0,015 0,03 0,06 30
E 0,0075 0,015 — 0,03 30
b, b2 0,15 0,3 0,5 0,75 75
B 0,08 0,16 0,32 0,53 80
50 I 0,019 0,038 0,15 0,3 75
i 0,019 0,038 0,075 0,15 75
E 0,019 0,038 — 0,075 75

[IlpuMeyaHue — NPUHATHI CICAYIOIIME 0003HAUCHUS:

Quop— TIOPOTOBBIMA PacXox;
Qpany — HAUMEHBIIUH Pacxo/;
Quept, Quep2 — TEPBBIN M BTOPOM IIEPEXOIHBIE PACXOMBI;
Quans — HaUOONBIINI pacxofl.

2.2 M® Bcex UCHOTHEHUN MMEIOT UMITYJIbCHBIA BBIXOJI, KOTUYECTBO UMITYJILCOB Ha KOTOPOM IPOITOPIIHOHATHHO
MPOIICAIIEMY 00bEMY JKUIKOCTH.

JlonoTHUTEIbHBIC BBIXO/IBI TO3BOJISIOT IpeoOpa3oBaTh:
— TeKyIui o0bEMHBIH pacxoj — B MOCICI0BATEILHOCTh JICKTPHUCCKUX UMITYJIBCOB (MEaHIp), C YaCTOTOM MPO-
MOPIMOHAJIBHOM pacxoay (MakCHMajbHas yacToTa nmpeodpasoBanus -1000 ') — s ucnonaennit M®-Y;

— TeKyIIuid 00BEMHBIH pacxojl - B MPOIOPIMOHATILHBINA PACXOIy CUTHAN IOCTOSHHOTO TOKa oT 4 10 20 MA Ha
COIIPOTHUBJICHUHU HAarpy3ku He Oosiee 250 Om myis ucnonuenuit M®-T u MO-T-U;
— UW3MEpeHHbIe 3HaueHHs 00BEeMHOro pacxona (o0bema) - B BBIXOAHOW curHan uHTepdeiica RS-232 wmm RS-
485(nns ucnt. MO-U u M® ¢ untepdeiicom RS-485).

XapaKTepuCTHKa, OMPEACISIONas 3aBUCHMOCTh MPONIE/IIEro 00beMa KHUJIKOCTH B KOIIMISCTBA HMITYIbCOB
Ha BeIxoae M®, nmeer BUI:

rie V
Au
N

V=Au - N,

— 06bEM TIPOTEKIIEH KUIAKOCTH, M ;
— Bec (I[GHA) OHOTO HMITYJIbCA HA HMITY/ILCHOM BBIXOZIE, M /HMIT;

— KOJMYECTBO UMIIYJbCOB Ha UMITYJIbCHOM BBIXO/JI€, UMIL.
XapaKkTepuCTHKa, OMPEACIISAIONasi 3aBUCUMOCTh 00bEMHOI0 Pacxoja M 4YacTOThl BBIXOJAHOIO CHTHaja Ha
YaCTOTHOM BhIxoae M®, nmeer BUI:

Q=1u g

2.1)

(2.2)
‘f,;l'laKC Hau6 ’
rae Soo 4acTOTa CUTHAJIa Ha YaCTOTHOM BEIXOge, 1'11;
Sraxe MaKCHMaJjbHas 4acToTa npeodpa3opanus currana ,1000 I[';
Oraus HauOONBIINI pacxon A AaHHOro DN, M3/q;
0 TeKyIlee 3HAUEHHE PAacxo/a, M /4.
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WMPOMMPUEOP

XapaKTepI/ICTI/IKa, onpeacidaronas 3aBUCUMOCTb 00BEMHOTO pacxoaa M BBIXOJHOI'O CHUTIHaJla IMOCTOAHHOI'O

TOKa Ha TOKOBOM BbIxosie M@ (ucn. M®-T, M®-T-1), umeer Bu:

Q:([(s‘blx - Io) )

QnauG
b

ae = 1o

rae L —  3HAYCHHE BBIXOJHOTO TOKA, MA;
1, — 3Ha4YeHHE TOKa IIPH HYJIEBOM pacxone, 4 MA;
Loaxe —  MaKcUMaJjbHas BeJIMYMHA BBIXOJHOIO TOKa , 20 MA;
Oraus —  HauOoNbIIMI pacxon A AaHHoro DN, M/
0 —  TeKylllee 3HaueHue pacxoa, M/

(2.3)

2.3 Bec (11eHa) uMmysbca Ha UMITYJIBCHOM BBIXOJIE OroBapuBaercs npu 3akaze M® u BbiOupaercs u3 psaa B
COOTBETCTBHU C TaOIUIEeH 2.2 , a TaKKe B 3aBUCHMOCTH OT BXOJIHBIX TEXHHUECKHUX MapaMeTpOB HCIIOIb3yEeMOr0
BTOpHYHOTrO nprdopa. B Tabnuiie ykazaHa taxke MaKCUMabHas! [UIMTETHOCTh BBIXOJAHBIX UMITYJIbCOB

B 3aBUCHUMOCTHU OT BE€Ca UMITYJIbCa 1 HOMUHAJIBHOI'O INaMeTpa M®O.

Tabnunma 2.2

Bec (HCH?) HMMITYJIbCA, MakcumanbHas JUIMTEIBHOCTD BBIXOIHBIX HMITYJIBCOB, MC
M/ DNI10 DN20 DN32 DN50
0,000001 0,8
0,000005 0,8 - - -

0,00001 5.6 0,8 _ _
0,00005 29,6 72 1.6 0,8
0,0001 60 14,4 4 1.6
0,0005 200 72 232 112
0,001 200 144 472 200
0,005 200 200 200 200
0,01 200 200 200 200
0,05 — 200 200 200
0.1 - — 200 200

2.4 Harpy3o4HbIe XapaKTEePUCTUKH BBIXOJIOB ISl pa3NHuHbIX HcnonHerniit M® npusenenst B Tabnuie 2.3.

Tab6nunma 2.3

[Tapamerpbr Hcnonnenne npeobpazopareneit
Mo | Moy | M®-T

[Tapamerpbl IMITYJIBCHOTO BBIXO/IA V:
(hopMa BBIXOJTHOTO UMITYJIbCA UMIYJIBC, MEAH/IP
cXeMa BBIXOJTHOTO KacKaja «OTKPBITBIH KOJTEKTOPY
MakcuMaiabHOe HApsHKeHUE UK yc., B 30
MaKCHMAaJIbHBII TOK HATPY3KH IK ., MA 2
HaTpsHKEHUE B OTKPBITOM COCTOSIHUH TIPH 03
MaKCHUMaJIbHOM TOKE Harpy3ku, B, He Oonee ’
ITapamerps!l yacToTHOro BbIXOAA F:
(hopMa BBIXOJTHOI'O CUTHAJIA MEaHp
cXema BBIXOJTHOTO KacKaja «OTKPBITBIH

KOJIJIEKTOPY
MaKcHuMaJbHoe Hanpsbkenne Uk makc., B 30

" OTCYTCTBYET OTCYTCTBYET

MaKCHMAaJbHBII TOK Harpy3ku Ik Makc., MA 2
HaTpsDKEHUE B OTKPBITOM COCTOSIHUH TIPH 0.3
MaKCHMaJbHOM TOKE Harpy3ku, B, He Oosee ’
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Oxonuanue mabauywvt 2.3

TTapareronl Hcnonnenne npeobpazopareneit
PamMetp M [ Mod | MOT

ITapamerps! TokOBOr0 BbIXOAA I:
BenmurHa TOKa Ha CONPOTUBIEHUHU HArPy3KU
250 OMm, MA OTCYTCTBYET ot 4 1o 20
[Tapamerps! UMITynbCHO-AHCKpeTHOT0 BhIxoAa R (M® ucnonnenus P):

«OTKPBITHIA
cXeMa BBIXOJIHOTO KacKaJa

KOJUIEKTOP»
MakcuMaabHOe HAPsHKEHUE UK e, B 30
MaKCUMAaJIbHBIA TOK HATPY3KHU K yuxc., MA 2

OTCYTCTBYET OTCYTCTBYET
MeaHap, UMITYJIbC,
(dhopMa curHaia Ha BHIXOIE N
JIOTUYECKUN YPOBEHb

HampspKeHHE B OTKPBITOM COCTOSHUU TPU 0.3
MaKCHMaJbHOM TOKE Harpy3ku, B, He Oosee ’

[Mapamerpsl, orobpaxaembie Ha JKKU mist ucn. M®-U, npuBenenst B tabnuie 2.4, a Taxke B 1.6.5
Tabnuna 2.4

[Tapamerpsl O6o3nauyenne Ha KK
*Q6beM KUIKOCTH, IpoIIe/Ie uepes M® B mpsMOM HaNpaBIeHHH, M V+
*O0BeM KHUIKOCTH, nporeaniel yuepes M® B 00paTHOM HanpaBIeHUH V-
(s uc. MO-P), M
OGBeMHbII pacxos, M'/d Q
Bpemst paboThl, 4aChl-MUHYTHI T pas
Bpewmst Tekyiee, 4achl-MUHYTHI .
Bec (11eHa) BBIXOHOTO MMITYJIbCa, M /HMIT o6o3Haet31eHm
JTMTeNnbHOCT BBIXOJHOTO UMITYJIbCA, MC
T[ToporoBoe 3HadeHHe 00bEMHOI0 PACX0/a, M /4 Quop
HauGonpiee 3HaueHre 00EMHOI0 pacxoa, Mg Quans

*- 1t 0TOOpaXkeHus OOJBIIEr0 KOTMYECTBa 3HAKOB TIOCIIE 3aMATON yIepKaTh KPaiHIO MPaBYI0 KHOIKY

JUTS BBIXO/Ia M3 JAHHOTO PEeXXKMMa HayKaTh KPAWHIO JIEBYIO KHONKY | ™ |, cormacHo m.3.5 u pucyHKy 3.6.

2.5 MO umeroT cueTYuKH 00beMa KUIKOCTH, MPOIIeNIeH B IpaMoM U oOpaTHOM (ucr. M®-P) nanpasienun,
CUETYMK CyMMapHOro BpeMeHH paboTel M®*. [lokazaHHS BCEX CUCTUYHMKOB COXPAHSIOTCA KaXKIbld 4Yac B
SHEProHe3aBUCUMO NamsTH, oToOpaxarorcs Ha JKKU u MoryT ObITh BBIBE/ICHBI HA BHEIIHEE YCTPOWCTBO Uepes3
untepdeiic RS-232 (RS-485) (mampumep, ¢ mnpuMeHeHHeM mporpammHoro obecneueHusi «Macrep®moy-
CepBucy).

[Ipumeyanue — *Ilog cyMMapHbIM BpeMeHEM pabOThI IOHUMAETCsl BpEeMsl, B TEUEHHE KOTOPOT0
M® 6but BKITFOUEH (T.€. Ha Hero ObIJIO TTOAaHO MUTAHUE); AUCKPETHOCTh CUETYNKA CYMMapHOTO BpEMEHH pabOThI
— 1 muH.
2.6 Merponoruyeckne XapakTepUCTUKH
3HaueHnst HaUMEHBIIETO (Quan) U IEPEXOAHBIX (Quept, Quep2) PACXOJOB JUISl Pa3JIMYHBIX KIACCOB MPEO0-
pasoBaTelieil mpuBeIeHb B Tabmuie 2.5.
Tabnuma 2.5

Krnaccel Quaun Quept Quep2
b, 52 Quans/250 ” Quans/150 Quans/100
B Qrans/ 500 Qrane/250 Qrane/ 150
T Quans/500 Quans/250
il Quans/2000 Quans/ 1000 Quans/S00
E - Quans/1000
Y _ spagenne mis DN10 — Quans/170;
Y _ 3pavenue aas DN20 — Quan’ 1200.
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Merponornueckue xapakrepuctTuku M@ B 3aBHCUMOCTH OT JJHana30Ha PacXo/IOB U Kilacca MpeICTaBICHbBI
B Tabymue 2.6
Tabnuna 2.6 — Merponornyeckue XapaKTepUCTHKH

Kiace JnanazoH 00beMHBIX PacX0/I0B
HaunmenoBanue xapakTepuCcTUKH (cnonmenie) 0T Quann CB. Quept | ©B. Quep2
a0 Qnepl a0 QnepZ a0 Qnan6
IIpesiens1 HOIMyCcKaeMOoli OTHOCHTEIBHOM b, B, T, Il +3 +2 +1
MOTPEHIHOCTH MPH H3MEpEeHUH 00beMa
P P P B2 +3 +2
YKHJIKOCTH B TIOTOKE MPH MPUMEHEHHH
HMITYJIbCHOTO KaHajia WM HHAUKaTopa, %o E +2 +1
IIpesiens1 HOIMyCKaeMOl OTHOCHTEIBHOM b, B, I, [{ +3 +2 +1
MOTPELTHOCTH MTPH U3MEPEHUH 0OBEMHOTO B2 3 v
pacxojia JKUAKOCTH TIPH MPHUMEHEHUH
JaCTOTHOTO KaHaJla WM HUHAWKATopa, %o E +2 +1
[Ipeneinsr nomyckaeMoi OTHOCUTENBHOU 5 B2 B AnarasoH 00bEMHBIX PacXo/I0B
MOTPEITHOCTH TIPU U3MEPEHUU 0OBEMHOTO (l\’/[ CD-’T) 0T Quanw ¢B. 0,025-Quans
pacxo/ia KUIKOCTH TIPH IPUMEHEHUHN 110 0,025-Qyaus 10 Qyuane
TOKOBOTO KaHaia, % +5 +1

2.7  OcHOBHBIE TEXHHYECKHE XapaKTEPUCTUKH Mpeodpa3oBaTeei mpeacTaBieHbl B Tadmmie 2.7

Tabnuna 2.7 — OCHOBHbBIC TEXHHUECKHE XaPAKTEPUCTHKH

HammeHnoBaHue XapaKTepHCTHKH 3HaueHne
HomunanbHblil auamerp D,
— JUISl THTIOB TIPUCOEAMHEHUS K TPyOOIPOBOY «pe3b00BO» DN10, DN20, DN32
— JUISl THTIOB TPUCOEANHEHHS K TPyOOIIPOBOJTY «COHIBU DN50
N3mepsemas cpena XKHUAKOCTH (BOAA) C
YAEIBHOR
AJIEKTPONPOBOIHOCTHIO,
e menee 1,0-10° Cm/m
Temmnepatypa nsmepsiemoit cpeasl, °C ot +0,5 no +150
M30biTouHOE naBieHue uamepsiemoii cpensl, MIla, He Oonee 1,6

BreixogHoit curaan D
— UMIYNbCHBIN (ucr. M®) ¢ HOPMUPOBAaHHBIM IO 0OBEMY BECOM HMITYJIbCA,

M/HMIT ot 0,000005 n0 0,1
— yacTtoTHbIH (ucr. MO-Y), I'n ot 0,1 1o 1000
— TokoBbIH (uct. M®-T), MA ot 4 o 20

Y cnoBus dKCIUTyaTallun:

— TemriepaTypa oKpyxarore cpensl, °C ot -10 mo +50
— OTHOCHTEIbHAS BIAXKHOCTE, %0, HE Oosee 95

— atMocdepHoe nasienue, klla ot 84,0 no 106,7
HomunanpHO€E HalpsbKEHKE 3IEKTPOIUTAHUSI IOCTOSHHBIM TOKOM, B 12+0,4
[Torpebasiemas aeKTpruYeckasi MOIHOCTh, BT, He Ooee 7,5
Iuapaenuueckue norepu Ha HOMUHAIBHOM (0,5Qy.6) pacxonae, MlIla, He Oosee 0,005
["abapuTHBIC pa3Mephl (IIMHA X IIUPUHA X BBICOTA), MM, He Oolee: 205 x 115 x 290
Macca, xr, He 6omee 2,5
CpenHuii CpoK CITy»KOBbI, JIET 12
Cpennsis HapaOOTKa Ha OTKa3, 4 75000
Hcnonnenne mo ycTOMYMBOCTH K KIUMaThdeckuM Bo3zaeicTeusM mo ['OCT P

52931-2008 rpynma C3
Hcnonnenne no ycroitunsocty K BuOpaimsim mo FOCT P 52931-2008 rpynma N1
Crenens 3amuThl npeodpaszosateneid mo FOCT 14254-2015 1P65

)

— KOHKPETHOC 3HAYCHNE YKa3aHO B ITaCIlOpTE
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2.8 TI'paduk 3aBucHMMOCTH TIOTEeph NaBiieans Ha M® ot Tekyiero pacxojia npuBeieH B npriioxeHuu E.

2.9 Bpewmsa peakuun® (Tpeu) HA M3MEHEHHE PAcXo/a (1715 3aBOJCKUX YCTAHOBOK 3HAYEHMsI MHTErpaTopa pacxo-
na**):

—  TIPY OTKITIOYCHHOM (DHITBTPE, C, HE OOJCC. .. uviutittettettettentantenterenreeeeneensensesenseneaneaeaness 1
—  TIPY BKITFOUCHHOM (PHITBTPE, C, HE OOITCC. . ..o vtneettne ettt et et et et et e e ettt e e e e 7
[Ipumeuanus —

1* BpeMsi peakiuu - BpeMsi, [0 HCTEUECHHH KOTOPOTo, TPH CTYNEHYaTOM (CKa4yKooOpa3HOM) U3MEHEHHUHU pac-
X0J1a, U3MepeHHoe mpeodpa3oBaTelieM 3HaUeHNe pacxo/ia, OyleT COOTBETCTBOBATh PEaIbHOMY.
2** moapoOHOE OMHMCAHUE B COOTBETCTBUH € 11.6.5.2.

2.10 Jleranu M®, compuKacarougecs ¢ U3MepsieMOi Cpenoi, N3TOTOBIEHBI U3 MaTepHaJIOB YCTOWYMBHIX K €€
BO3IICI710TBI/IIO, HC USMCHAIOMUX €€ Ka4CCTBa U JONMYIICHHBIX K IPUMCHCHUIO MI/IH3)Z[paBOM Poccun.

3 YCTPOMCTBO U PABOTA

3.1 Ilpuamun paborst M® ocHOBaH Ha SIBICHMM HHIyIHpOBaHUS snekTponasmwkymeid cuiel (DJC) B
MIPOBOIHUKE (M3MEPAEMOM KUIKOCTH), IBMKYIIEMCS B MAaTHUTHOM TIOJI€.

[Ipu ABMXEHUH 3JIEKTPOIPOBOTHON KUIAKOCTH B IMOMEPEYHOM MAarHUTHOM II0JI€ B HE, Kak B IPOBOTHUKE,
HaBogurcss JJIC, BennyrHA KOTOPOH, MPOIMOPIIMOHANIBHA JHaMETpy BHYTPEHHEr0 ceueHus TpyOornpoBona, mar-
HUTHOW MHAYKIIUYU TIOJSI ¥ CKOPOCTH MOTOKA. [Ipy MOCTOSTHHOM 3HAYeHWH MHAYKIIMH MarHUTHOTO TOJISI BETHYHHA
OJIC 3aBUCUT TOIBKO OT CKOPOCTHU IIOTOKA KMJKOCTH U, CIE€0BATENbHO, OT Pacxoa.

WNnnymupyemast OJIC cHUMaeTCs ¢ 3JIEKTPOIOB, PACIIOIOKEHHBIX B MPOTOYHON YaCTH, YCUIMBACTCA U TI0-
naercs Ha ALII, toe nmpeoOpa3yeTcs B KOJ, MPOMOPIHOHAIBHBIN CKOPOCTH (pacxoy) W3MepsieMOl KHIKOCTH.
BbIxo/iHBIE CHTHAIIBI B 3aBUCUMOCTH OT (DYHKIIMOHAIFHOTO HazHaveHus Bbixogaa M® GopMupyroTcss MUKpOIpo-
LIECCOPOM.

3.2 CrpykrypHas cxema M® W opraHuzaiysi BBIXOAOB JUIS DPa3IMYHBIX HMCIIONHEHWH MpeAcTaBiIeHbl Ha
pucynkax 3.1- 3.5.

M3mepuTenbHbIN y4acToK
+

OneKTpPOoHHbIe «<——— Bxopa ansa curHana

KMo4n «CTtapTt/CTon»
aac
MHAYKUUN
Mukponpoueccop
Ycunurensb
() Rs232 K= nk

ALUN N\

Pucynox 3.1- CTpyKkTypHas cxema U3IeJIns
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Pucynok 3.2 - Opranmu3zaiius BeIxoga

npeodpasopateneit uen. M®D

+ +
R Ammynscnbrid | HAmmyascHbii
SZ—) ZS BbIX0A V SZ:; /N BbIXOA V
Mukponpoueccop | Mukponpoueccop -
+
_ YacrorHbli
SZ = ZS BbIxoa F

Pucynok 3.3 - Opranm3zaiiust BBIXO0B
npeodpasoBateneit men. M®-4

TokoBb|

3.3

" BbIXxoA

+ +
MMnynbcHbIn NMnynbcHbIn
623 Bbixog V @ZZ Bbixoa V
Mukponpoueccop - Mukponpoueccop -
> BHeluHee
nuTaHue LS
MmnynbcHo-
|| UAN || Npeo6pasosaTens 623 7 AVCKPEeTHbIN
HanpsbkeHue - TOK Bbixoa R

oT4 go 20 mA

Pucynok 3.4 - Opranuzanus BEIXOJ0B
nmpeobpazosareneit ucn. MO-T

Pucynox 3.5 - Opranuzanus BEIXOJ0B

npeoOpazosareneit ucn. M@®-P

KomuvecTBo MMITyJIbCOB Ha HMMITYIBCHOM BBIXoJle «V» y mpeobOpasoBareneir M® wucnomHenus «P»

MPOIMOPIIHOHATBHO 00bEMY MPOIISAIICH KUAKOCTH IPH IPSIMOM UK 0OpaTHOM HarpaBICHUU IIOTOKA.
JIonOTHUTENBHO MTPeoOpa3oBaTEeIN UCIIOHEHUS «P» HMEIOT HMITYJIbCHO-IUCKPETHBIN BBIXO «R».
[IpeobpazoBaTenu ucnonHeHus «Py» moryr obecrieunBath Tpu pexkuma pabdotsr (0, 1, 2). BapuanTsl Ha-

CTPOWKH BBIXOJIOB «V» M «R» IUIsl pa3HbIX PeKUMOB IIPEACTaBlICHbI B TadauIe 3.1.

TaoOomuma 3.1

Brixon

Pexum 0

Pexum 1

Pexum 2

HMITYJIbCHBII CHTHAI

HMITYJIbCHBIA CUTHAI

MMITYJIbCHBIM CUTHA

3aMKHYT

Hanpagsnenue oopaTHOro
MOTOKA

Pa30MKHYT

Hanpagnenue npsimoro
IIOTOKA

V |
-Quano. 0 +QHag6
+ +—> L —>
0 QM /u 0 Q(v*/u)
N3mepenne peBepCUBHOTO N3mepenne peBepCUBHOTO N3mepenue npsmoro
IIOTOKa IIOTOKa IIOTOKa
HMITYJIbCHBIN CUTHAJI
Pacxox Pacxox
M—t LA@
| Bbixon Boixon - | BLIXO}]M Boixon >
R Pa30MKH BbIxox Pa30MKHYT 3aMKHY Bbixon SaMKHYT

Uzmepenue oOpaTHOTO
MOTOKA
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Jnsa pexxumoB «0» 1 «1» UMIYIBCHO-AUCKPETHBIN BBIXOI «R» Hcmonb3yeTcs 11l onpenesaeHus HarpaBiie-
HUS TIOTOKA JKUJKOCTH.

B pexxume «0» Ha UMIYIBCHOM BBIX0OZIE «V» (DOPMHPYETCS CUTHAJ TPH JBMKEHUH ITOTOKA JKUIKOCTH, KaK
B TPSIMOM, TaK U B 0OpaTHOM HaIlpaBIICHWH, a Ha BbIXojle «R» Gopmupyercs ormueckuil CUTHAI PH 00paTHOM
HaIpaBJIEHUH ITOTOKA KHUIKOCTH.

B pexxume «1» Ha UMITYTBCHOM BBIX0JIe «V» (DOPMHUPYETCS CUTHAJ TP JBWKEHUH TTOTOKA JKUJKOCTH, KaK
B MPSIMOM, TaK U B OOpaTHOM HalpaBlIeHHH, a Ha BbIXoJle «R» dopMupyercs JTOrn4eckuii CUTHAI MIPH IPSIMOM
HaIpaBJIEHUH ITOTOKA KHIKOCTH.

B pexume «2» Ha BbIxone «V» QopMHUPYETCS UMIYJIbCHBIA CUTHAI MPU JBMKEHUU TIOTOKA YKHJIKOCTH B
MPSIMOM HaMpaBJIeHUH, a Ha BbIXoze «R» GopMupyercs UMIynbCHBINA CHUTHAI TIPU OOpaTHOM HAaIPaBJICHUH MTOTO-
Ka KUAKOCTH.

Br160p HE0OX0AMMOT0 peKHMa MOXKET OCYIIECTBIATHCS IPY TOMOIIX POrpaMMHOro odecredeHus «Mac-
Tep®Pnoy-CepBuc» IPH YCTAHOBJIEHHOM B COOTBETCTBHUH C MpHiiokeHHeM b mxammepe pasperienns 3amucu XPS.

3.4 B M® peanu3oBaH KOHTPOJIb yCcTOM TPyObI. IIpu onpeneneHnn npeodpa3oBaTesieM OTCYTCTBUS KHUIKOCTH
B KaHaje, BO3HHKaeT HemraTHas cutyanus «[lycras TpyOa», HHIUIIMpYeMas COOTBETCTBYIOIIUM COCTOSTHUEM
CBETOJMOJIAa B COOTBEeTCTBHH ¢ Tabmunen 6.1. Taxke mocne onpenenenus «Ilycroil TpyOb» Ha MMITYJIbCHBIN
BBIXOJ] TOJIAETCS OAWHOYHBI WMIYNbC JUIHTENbHOCTHIO 30 ¢ (MMITyabC TYCTOH TPYOBI), MO KOTOPOMY
BBIUMCIUTEND, TOANEP)KUBAIONIMNA KOHTPOJbL IyCTOW TPYOBI, BBICTaBisieT cooTBercTBymomyto HC B kaname
pacxoza.

3.5 TIlIpeobpazoBarenu ucnonHeHuss M®-U BBINONHEHBI CO BCTPOSHHBIM B KPBIIIKY AJIEKTPOHHOTO OJIOKa
JKKH. OrobparkaeMble mapaMeTpbl NPUBEACHBI B Ta0OmuIe 2.5.

Buzyanuzanus nHGOpMaIUKE OCYIECTBISIETCS HA JBYXCTPOYHOM, IecTHaanatucumBoiabaoMm JKKU Ha nepen-
Heil manenmu M®-U. Tam ke pacroyiokeHa KiaBHaTypa U3 YEThIPEX KHOIOK, MpeaHa3HAYCHHBIX IS pa0oThI ¢
MeHo M®-H.

» BrIxoa Ha MpeabI Iy ypoBeHb MEHIO (I U3 peXnMa pelaKTHPOBaHuU)

LY t [ o« »| Bxoj B BEIOpaHHBIH pa3zien MeHIO (B PEXKUM pelaKTHPOBAHUs), BBOJ
BBIOpAHHOTO (YCTaHOBJICHHOT0) ITapaMeTpa
I Bri0op paznena MeHro, peakTupoBaHue (BbIOOp, H3MEHEHHE ITapamMeTpa)

KonctpyktuBHO M® COCTOST U3 CIIETYIOIIUX COCTABHBIX YACTEH:

— m3MepurensHoro ydactka (MY);
— anekrpoHHOro 6ioka (3b);

—  BCTPOEHHOTO OJIoKa MHAMKaIuK (ucronHenne MO-H).
W3MepuTenbHbIN y4acTOK HMEET KOHCTPYKTHBHOE UCIIOJIHEHHIE B COOTBETCTBUH ¢ TaOnuIei 3.2.

Taonuma 3.2

Hcnonnenne DNI10 DN20 DN32 DN50
M®-10, pe3pboBoit + + +
M®-10, «coHIABHYY r

MarsuTHoe Toje co3laeTcs C MOMOIIBI0 KaTyIIeK, PacIoIOKEHHBIX CHAPYXH TPyOONpoBOIa W3MEpH-
TENFHOTO yJyacTKa. KaTylky 3aIuiieHsl OT MEXaHMYECKHX BO3JIEHCTBHI HAPYKHBIM KOXKYXOM.

3JIC cHuUMaeTcs ¢ IBYX AJIEKTPOIOB, PACIIONOXKEHHBIX B OJTHOM ITOTIEPEYHOM CEYeHHH TpyOorpoBosa 3a-
MOJUTMIIO C BHYTPEHHEHN MOBEPXHOCTHIO M3MEPUTEIBHOTO Y4acTKa.

B snekrpoHHOM O110KE pa3meliieHa uiaTta mpoleccopa, OCYIIeCTBISIONIAs Heo0X0IMMbIe Tpeo0pa3oBaHus,
W3MEpEHHs ¥ BBIYKMCIICHUS, a TaKKe (POPMUPOBAHHUE BHIXOIHBIX CHTHAJIOB M CUTHAJIOB OOMEHA C BHEIIHUMH YCT-
poiicTBamu.

Pacrionoxenue miatel uaTEpdeiica M® RS-485 B kopmyce 3IeKTPOHHOrO OJIOKa, a TAKXKE Ha3HAUCHHUE e
9JIEMEHTOB YIPABICHUS ¥ KOMMYTAIMH TPUBEICHO B PWIOKeHHH b (ipu mocTaBke npeoOpaszoBarens ¢ WHTEp-
¢eiicom RS-485).

Hnst M® co BcTpoeHHBIM OJ0KOM MHIUKAIIMA HHIUKATOP PAclojaraeTcsi Ha KpbIIIKE DJIEKTPOHHOTr0 0110~
ka. [Ipumep BHelIHEro BU/Ia MAHETH UHIMKAINK MTPEeCTaBIeH Ha pUCYHKE 3.6.

Kopmyc snekrpoHHOro 6710Ka 3aKperuieH Ha CTOWKe, pa3MelIeHHOH Ha M3MEpUTENFHOM ydacTKe mpeodpa-
3oBarens. [logximoueHre KaTylIeK JIEKTPOMAarHUTOB M JEKTpooB K Db ocymecTeisiercs mpu moMomim kade-
JIeH, pacroN0oKEHHBIX B CTOMKE KPETJICHHS.

Bec (11ena) umItyibca Ha UMITYJIBCHOM BBIXOJIE YKA3bIBACTCS HA MIMJIBJMKE (MAPKHUPOBOYHOW TaOIHUKe).
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Pucynok 3.6 — I[lanens naaukaiuu st uern. MO-U

3.6  Hacrpoeunsie mapamerpbl: K03((GUIUEHTHI, MTOMYYCHHBIE B Pe3yJbTaTe rpaayupoBku M@, rpaHu4HbIC
3Ha4YeHUs! KOJOB, Bec (1leHa) M JAMUTENBHOCTh BHIXOJHBIX MMITYJIbCOB BBOIATCA B IpeoOpazoBartens ¢ [1IK mox
yIpaBJIeHHEM CIENUAIBHOIO MPOTPaMMHOTO o0ecIeyueHHs «Mactep®noy-Cepsuc». (I[lompobuee cm.
CepsucHas nporpamma «Mactep®imoy-CepBuc» PyKoBOICTBO ITOTBE30BATENS).

[TepeBoa B pexuM 3aliCH MapaMeTPOB OCYIIECTBIISETCS YCTAaHOBKOHM kamiiepa Ha padbeM XP8 mimaTel
mporeccopa. Cxema kabens i noakatoueHus MO k [1K npusenena Ha pucynke B.4 npunoxenus B.

[Tocre BBOga HacTpOEUHBIC MapaMeTphl XpaHaTcs B sHeproHesaBucumoin namsatu (EEPROM) M® u co-
XPaHAIOTCA MPY BBIKITIOUEHUH MUTAHUS MJIaThI.

JJISA - 3AIATBI  HACTPOEYHBIX ITAPAMETPOB OT HECAHKHMOHHUPOBAHHBIX
U3MEHEHUU JOCTYII K PA3BEMY PA3ZPEHIEHUSI  3AIIMCHU  IIPET'PAKIEH
IIVIOMBUPYEMBIM KOJIITAYKOM B COOTBETCTBUHU C ITIPUJIO’KEHUEM b.

3.7 PacnonoxeHue 3JeMEHTOB WHIAMKAIIUM, YIPABJICHHS U KOMMYTAallMH, 00O3HAYEHHE KOHTAKTOB M IICTICH
pPa3beMOB U KJICMMHHUKOB, a TaK e UX (PYHKIMOHAJIbHOE Ha3HAUYCHUE MMPUBEICHO B MPHIOKEHUH b.

4 MAPKHUPOBKA, IINIOMBUPOBAHUE, YIITAKOBKA

4.1 MapkupoBKa U INIOMOUPOBaHUE
4.1.1 Ha kpsiike Kopiyca 3JeKTPOHHOIO 0J10Ka Ha MIMJIbIUKE (MApKUPOBOYHOM TaOJIMYKE) HAHECCHBI Clie-
JYIOIIHE MapKHPOBOYHBIC 0003HAYCHUSI:
— HaMMEHOBaHHE Mpeodpa3oBaTellsl Pacxo/a;
— HOMUHAJIbHBIA THAMETP;
— 3aBojCKOil HOMep MD;
— HOMMHAJIFHOE JIaBJICHUE;
— HauMMEHOBaHWE WM TOBAPHBIIM 3HAK (JIOTOTHUI) MPEANPUSITUS U3TOTOBUTEIS,
— 3HAaK YTBEpXACHUS THUIIA;
—  LITPUX-KOJI.
Ha napyxHOM KOXyXe U3MEPUTENBHOr0 yuyactka M® Ha mMIbAMKE HAHECEHBI CIEAYIONINE MAapKUPOBOY-
HbIe 0003HAYCHHS:
—  CTpenKa, yKa3bIBaIolas HampaBlICHHE MOTOKa KUIAKOCTH (s M@ ucnonmHeHuit «P» - cTpenka JByXCTO-
POHHSIS, IPSMOE HaTpaBlIeHHUE MTOTOKa 0003HAUCHO «+»);
Ha oOpaTHO! cTOpOHE KPBILIKK KOpITyca 3JIeKTpoHHOro 0j10ka M® Ha Hakiieiike mpencTarieHa nHdopMa-
1M 0 Ha3HAYEHHUH 3JIEMEHTOB YIPAaBJIEHHUS M KOMMYTAIMU TUIAThI MPOLIECCOPa, a TaKkKe MPUBEAEHO COCTOSHUE
cBeroauona VD1 mnpu pa3uyHbIX cUTyalusx B padore MO.

4.1.2 M® nomMOupyroTCs:
— orruckoM kieiima OTK mpu BeilycKke U3 TPOU3BOCTBA U MTOCIIC PEMOHTA;
—  OTTHCKOM KJIeiiMa MOBEpUTENs (3HAKOM TTOBEPKH ), HCKITIOYAIOIINM HECAHKIIHOHUPOBAHHBIH JOCTYI K U3Me-
HEHUIO HACTPOCUHBIX MAapaMETPOB.
OTTHCKY KJICHM HAaHOCSTCS Ha ITIOMOMPOBOYHYIO TIACTY, MECTA IS INIOMOUPOBAHUS PACTIOIOXKEHBI Ha
IIaTe Mmporeccopa IEKTPOHHOTO OJI0Ka B COOTBETCTBHH ¢ PUCYHKOM b.1 npunoxenus b.
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[Tpu mepronuueckoll WM BHEOUEPETHOH MOBEPKE MOJIOKHUTENbHBIC PE3yIbTaThl 0OPMIIIOT 3aIKIChIO B Mac-
MOpTE, 3aBEPEHHOM MOBEPHUTENEM U YIOCTOBEPEHHONW 3HAKOM MOBEPKH, HIIH BBIJAIOT CBUJIETEIHCTBO O MTOBEPKE
o popme, ycranosneHHo# IIpukazom Munnpomropra P® or 02.07.2015 Ne 1815 "O0 yTBepKacHUH MTOPSIKA
MPOBEJICHHS MTOBEPKH CPEACTB U3MEPEHUH, TPeOOBaHUS K 3HAKY IMMOBEPKH U COICPIKAHUIO CBUJICTENHCTBA O I0-
Bepke'.

C 1uenplo 3alUTHl OT HECAHKIIMOHMPOBAHHOTO BMEIIATENLCTBA B paboTy M® MOryT OBITH OTIIOMOHpPOBaHBI
TeruTocHa0Xarolel opranu3anuell TByMsl HAaBECHBIMU TIOMOaMH 4epe3 OTBEPCTHSI, PACIIONOKEHHBIE Ha KPBIIIKE
U B KOpITyce 3JIeKTpoHHOro O110ka MO.

4.2 Tapa u ymakoBka

4.2.1 VYnakoBka M® nomkHa MPOU3BOIUTHCS B MOTPEOUTENBCKYIO Tapy: KapTOHHBIC MM (DaHEpHBIC SIIUKH,

HM3roTOBJIeHHBIE cornacHo K/I.

Jnst mpenoTBpalleHusi CMEIeHH W TIOJIOMOK, Mpeo0pa3oBaTeNb BHYTPH MOTPEOUTENBCKON Taphl JOJDKEH
OBITH 3aKperieH MPH MOMOIIN aMOPTU3aIMOHHBIX MaTepHajoB (IEPEBSHHBIX BKJIAJBIIICH, YIIOPOB, KAPTOHHBIX
aMOpTHU3aTOPOB, MAKETOB € MeHoi). [yig 3aKinenBanus KJIallaHOB KaPTOHHOTO SIIKKA JOMIKHA IPUMEHSATHCS Kiee-
Bas JICHTA.

OKcITyaTalliOHHAsA JOKYMEHTAIUs, JOKHA YIIaKOBBIBATHCA B MAKETHI U3 MOJUATHIICHOBOM IMJICHKH U BKJIa-
JIBIBAThCS B IOTPEOUTEILCKYIO Tapy BMecTe ¢ M.

MapkupoBKa MoTpeOUTENbCKOM Taphl TOJDKHA COJEPKATh CIEAYIONIHE JaHHbIE:
HauMEHOBaHHWE WM TOBAPHBII 3HAK (JIOTOTHI) MPEAIPUITHUS U3TOTOBUTEIS,
— HauMmeHoBaHue MOD;
— 3aBozackoi Homep M®;
—  JlaTa yIakOBKH.
JlomyckaroTcs 1ONOJHUTENbHBIE HAIIUCH, XapaKTEPU3YIOIIKE yIIaKOBaHHbIA M@ Wil yIIaKoBKY.
MaHuITyISIMOHHBIE 3HAKH JIOJDKHBI HAHOCUTHCS Ha TIOBEPXHOCTH NOTPEOUTENBCKOW Taphl B COOTBETCTBUU C
pazaenom 4 'OCTa 14192 u 1omKHBI COOTBETCTBOBATh HA3HAYCHUIO CIEAYIOIINX 3HAKOB!
— PsanmHOCTB;
— Xpynkocts Tpy3a. OcTopokHOE 00palIeHue ¢ TPy30M;
— Heo6xoauMoCTh 3aIIUTHI Ipy3a OT BO3ACHCTBHS BIIATH;
[IpaBuiibHOE BEpTHKAIBEHOE MOJIOKEHHUE TPy3a.

MapkupoBKa JI0JKHA OBITh YETKOIM M COXpaHATCS B TEUCHHE CPOKA TPAHCIOPTUPOBaHUS U XpaHeHus: MO.
4.2.2 TlpeoOpasoBarteny, yakOBaHHbIEC B MTOTPEOUTENBCKYIO Tapy, MOTYT (DOPMHPOBATHLCS B TPAHCIIOPTHEIE Ia-
KETBI COTTIACHO 3aKa3y.

MapkupoBKa TpaHCIIOPTHON Taphl JIOKHA TMPOU3BOIUTHCS, OCHOBHBIMH U JIOTIOJIHUTENbHBIMHA HaAMUCAMHU
Y TIpY HEOOXOTMMOCTH MaHHIYJISIIIMOHHBIMU 3HAKAMH.
Hanmucu nomKkHbI HAHOCHUTHCS Ha BEPXHIOIO KPBIIIKY TPAHCIIOPTHOM Taphbl M COAEPKaTh:
— TIOJTHOE WJIM YCIIOBHOE 3aperuCTPUPOBAHHOE B YCTAHOBJICHHOM IOpSIKE HAMMEHOBAaHUE TPY30MOITydaTes;
— HauMEHOBaHWE IMyHKTa Ha3Ha4YEHUS.
B TpancnopTHyI0 Tapy AOKEH BKJIAIbIBAThCA YIIAKOBOUHBIH JHCT, CO CIEAYIONIMMH CBEACHUIMU:
HauMEHOBaHHUE 3aKa3unKa;
—  Ne 3aka3sa;
— HauMmeHoBaHue M®, cepuiiHbII HOMEpP, KOJIMYECTBO YIIaKOBAHHBIX M®;
—  KOJINYECTBO MECT;
—  JlaTa yIakoBKY;
—  ¢amuus yrnakoBIIUKA.
ConpoBoauTenpHas JAOKyMEHTAIUs JOMKHA YMAKOBBIBATHCS B IMAKEThl W3 TOJMATHICHOBOH IJICHKH H
BKJIAJIBIBATHCSl BHYTPH TPAHCIIOPTHOMN Taphbl.

[Mpumeuanue — [lpu ormpaske naptir M@ ogHOMY rpy30IM0IydaTeNto JOMycKaeTcss 0hOpMIITh SIMHBIH
YITAKOBOYHBIH JIUCT Ha BCIO MAPTHI0. B HEM NTOIKHO OBITH yKa3aHO 00lIee KOJHYeCTBO rpy30BbIX MecT. Eciu
MapTyA yIIaKoBaHa B HECKOIBKO I'PY30BBIX MECT, TO COIIPOBOJUTENbHAS JOKYMEHTAIMS TOJIKHA ObITh yJIOXKEeHa B
MECTO C MIACHTH(PUKAIMOHHONW HAJMUCHIO «J{OKYMEHTBI».
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YACTbD I1 UCITIOJb30OBAHHUE 110 HASHAYEHUIO

5 DKCHIYATALIUOHHBIE OI'PAHUYEHUSA

BHUMAHUE! HEJIb3s1 PACHOJIAI'ATh IIPEOBPA3ZOBATEJIM BBJIU3U MOIIHBIX
HUCTOYHUKOB DJIEKTPOMATHUTHBIX TIOJIEH (CHJIOBBIE TPAHC®OPMATOPHI,
SJIEKTPOJABUT'ATEJIN, HEDKPAHUPOBAHHBIE CUJIOBBIE KABEJIA U T.IL.).

B nomemienuu, rae sxkcrtyatupyercs M®, He T0IKHO OBITh CPEbl, BBI3BIBAOIICH KOPPO3UIO MAaTEPHAIIOB,
13 KOTOPBIX OHU U3TOTOBJIEHBI.

6 IIOAT'OTOBKA K OKCIIIYATAIIUU

6.1 Mepsl Oe30macHOCTH
6.1.1 K pabore c M® nomyckaroTcs Tulia, MPOLISANIHNEe HHCTPYKTaX Ha pabodeM MecTe U UMEIOIIHE TPYIIILY
IO DJIEKTPOOE30MaCHOCTH HE HUXKE 2.
6.1.2 TIlo cnocoOy 3amMTBl OT MOpaKeHUs dJeKTpudeckuM TokoM M® ortHocstes k kmaccy I mo TOCT
12.2.007.0.
6.1.3 3anpemaercs Ha Bcex 3tanax paborsl ¢ M@ kacaThCsi pyKaMu 3JIEKTPOJIOB, HAXOAAIIMXCSI BO BHYTPEH-
HEM KaHaJIe U3MEPUTEIBHOrO yyactka M.
6.1.4 3anpemaercs sxcmyatanus M@ ¢ moBpexIeHUSIMH, KOTOPbIE MOTYT BBI3BaTh HapyIIeHHWE TepMETHY-
HOCTH KOpITyca MM €r0 COSTUHEHUH ¢ TPyOOIPOBOIOM.
6.1.5 Bce paboThl 0 MOHTaXy U peMOHTY M® HEe00X0AUMO OCYIECTBIIATH TP OTKJIFOUEHHOM BHEIIHEM HC-
TOYHHKE MTUTAHMUS.
6.1.6 Bce paboTsl Mo MOHTaXy ¥ JIeMOHTaXKY M® He0OX0IMMO BBHITIONHATH IPU OTCYTCTBHHU JIABJICHUS KU
KOCTH B CHCTEME.
6.1.7 BuuManue! nmpu NpPOBEACHUH JIEKTPOCBAPOUHBIX paboT Kareropuuecku He OMycKaeTcsl MpOTEKaHUE
CBapOYHOro TOKA Yepe3 U3MEPUTENbHBIA ydacTok M.
6.1.8 He nomyckaercs skcmtyatanysg M@ Bo B3pbIBOONACHBIX TOMEIICHUSX.

6.2 IloaroroBka K MOHTaXY

6.2.1 TpancrnoptupoBka M® k MeCTy MOHTa)ka JTOJ>KHA OCYIIECTBIIATHCS B 3aBOJCKOIL Tape.

ITocnie TpancnopTupoBkn M@ K MECTy yCTAaHOBKM IPU OTPHULIATENBHOM TEMIEPATYpPE W BHECEHUS €ro B

MOMEIIIEHHE C MOJIOKHUTEITBHON TEMITEpaTypoil He0OOXO0ANMO BBIJIEPIKATh €r0 B YIIAKOBKE HE MEHEe 8 4acoB.

6.2.2 Tlocine pacrakoBBIBaHHS HEOOXOAMMO MPOBECTH BHEIMIHHUN 0cMOTp M®, mpu 3TOM cieayer mpoBepUTh:
— OTCYTCTBHME BUIMMBIX MEXaHHYECKHX MOBPEXKIEHHI, MPEMATCTBYIOMUX MpUMeHeHuo Md;
— KOMIUIEKTHOCTb B COOTBETCTBHMM NacnopTy Ha M@;
—  Hamuume ortHcka kieiiMma OTK npeanpusTus - U3roTOBUTENS U KieliMa MOBEPUTENI Ha CaMOM IIpeodpaso-
Batene U B nacnopre M®.

[Ipumeuyanue — mnocie pacnakoBku M® ero HeoOXOAMMO BBIJEPKaTh B OTAIIMBAEMOM ITOMEIICHUHU
He MeHee 24 JacoB.

PacnakoBanubiit M® Henb3st NOJHUMATH 32 DJIEKTPOHHBIN OJIOK, a8 TaK)Ke YCTaHABIMBATH HA DJICKTPOHHBIH
OJIOK.

6.3 BBIOOp MecTa YCTaHOBKH

6.3.1 MO paccunTansl s pa3MelIeHUs Ha TPOU3BOIBHO OPHECHTHPOBAHHOM y4YacTKe TpyOonpoBoja (ropu-

30HTAJIbHOM, BEPTUKAJIEHOM, TIOJ] YTJIOM).

Jiist HopManbHOTO (GYHKIIMOHUPOBaHUSI M@ NTOIKHBI OBITH BHITOTHEHBI CIICAYIOIINE YCIOBUS:

®  T[IOCTOSIHHOE 3allOfIHEHHE HU3MEpPUTENbHOro ydacTka M@ KHIKOCThIO, B NPOTUBHOM CIydae BO3MOXKHBI
Xa0THYHBIE MTOKa3aHus pacxoaa (00beMa) Ha PErHCTPUPYIOIIEeM pudope. B cBS3H ¢ STHM NMPH MOHTaXe CIIeAyeT
MIPUAEPKUBATHCS CIEIYIOMINX PEKOMEH AU
— He yCTaHaBJIMBaTh MpeoOpa3oBaTeb B CAMOW BBICOKOH TOUYKE KaHalla CHCTEMBI;

— He ycTaHaBIIMBATh IpeoOpa3oBaTellb Ha BBIXOJIE TPYOOIpOBO/Ia;

e OBECHEYUTHh HAJIEXXHBIH DSJEKTPUUECKHH KOHTAKT OBIIErO IOTEHIIAAJIA
JIEKTPOHHOM CXEMbI M® C U3MEPSIEMOM )KUJKOCThIO;

e  0o0ccednTh COOTBETCTBHE HAIPABIICHUS MOTOKA XHJIKOCTH B TPYOOIPOBOJE HANPABICHUIO CTPEIKUA Ha

b INUKE;

e 00ccneunTh OTKIIOHEHHE OT BEPTHKAILHON OcH Ha yroi He O6oinee 30° B COOTBETCTBHHU C PUCYHKOM 6.1.
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30°

Pucynok 6.1

[Ipumeuanus
1 HpI/I OTKJIFOUCHHH OTOIIJICHHA ITO OKOHYaHHWH OTOIIUMTCIBHOI'O CE30HA, HGO6XOIII/IMO OCTaBHTH 3aIIOJIHEHHOI BO-

JIOK 4acTh TPyOOIPOBO/JA ¢ YCTaHOBJICHHBIM Ha Helt M®D;
2 Ilpu OTCYTCTBHMHM KMJIKOCTA B TPYOOIPOBOJE, HAIPUMEP, IIPH PEMOHTE TPYOOIPOBOIA, HEOOXOAMMO OTKIIIO-

quTh nutanue MO.

Ilpumepul ycmanoeku npeodpazosameinsn npugedenvt Ha pucynke 6.2,
HenonycTumoe

pacnoJjiokeHue

Pexomenayemoe
PACII0JIOKECHHU

Pucynok 6.2
HHUCHAJAIOIeM y4yacTKe TpyOonmpoBoma, IIpH  yCIOBHUU

rapaHTHPOBAHHOTO 3alI0JIHEHUS BOAOH U3MEPUTENBHOI0 KaHana M®, B MecTax Iie OTCYTCTBYET CIIUB.
B ciayyae HEBO3MOXHOCTH yCTaHOBKH M@ B pEKOMEHIYEMBIX MECTax JOMYCKAETCS MOHTaX B BEpXHEH
TOYKe cucTeMbl. 1Ipu 3TOM cieayeT yCTaHOBHUTH BO3JYIUIHBIM KJIallaH JJIs BBIIYCKAa CKOIMBILErOCsS BO3lyXa B

Honyckaerca ycranoBka M® wu Ha

aTMocdepy B COOTBETCTBHH C pUCYHKOM 6.3.

Pucynok 6.3

[Tpu n3mepennn pacxoja B YaCTUYHO 3aMOITHEHHBIX TPYOOIIPOBOIAX WM B BRIXOJHBIX TPYOOIIPOBOAAX JUIS
rapaHTHPOBAHHOTO 3aIllOHEHUS XKUAKOCThio, M® cremyeT ycraHaBIuBaTh B HAKJIOHHOM (CHU3Y BBEpX IIO
HAIPABIICHHIO JIBMKCHUS KHIKOCTH) Ml U-06pa3HoM TpyOoIpoBojie B COOTBETCTBUHU C PUCYHKOM 6.4.

—_—

6.3.2 Mecro ycTaHOBKH JJOJDKHO 00ECIIEUHBATh YI0OCTBO BBITIOHEHHS MOHTaXKHBIX paboT 1 00CITy)KUBaHHS.

Ycranopky M® cnenyer mpoBOIUTh B MecTax, e TpyOOoIpoBo/] He IOABEPIKEH BUOPAIIUH.
M® HeobxoauMO pacroyiaraTh B TOW 4acTH TPyOOIPOBOJIA, IJIe OTCYTCTBYIOT BO3MYIIEHHUs TTOTOKa. [Ipu

YCTaHOBKE HEOOXOIMMO 00eCIeunuTh TpeOyeMble MPAMOIMHEHHbBIC YJaCTKU 10 U 1ocie M® B COOTBETCTBUH C

/Il\\

Pucynok 6.4

IpUIIOKEHHUEM [ .
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[pucoenuusiembriit TpyOonpoBoa AommkeH coorBercTBoBaTh DN M®, ykazanHoMy Ha mmibanke MO u B
€ro macropTe U UMeTh MOHTa)KHBIC YUACTKH JIMHON . Ha 3TuX y4acTkax He JOMKHO OBITh HUKAKUX YCTPOWCTB
WJIM 3JIEMEHTOB, BBI3BIBAIOIINX MCKAKEHHE MOTOKA KUAKOCTH. IIpy 3TOM JomkHa OBITH COONIOAEHA COOCHOCTh
MPSIMBIX y4acTKOB 110 U nocine M® ¢ camuM mpeoOpasoBartelieM pacxojia, ¥ odecriedeHa MepreHuKYISpHOCTb
3epKkajia (UIaHIEB OTHOCHUTENIBbHO ocH TpyOwl « L 0,4». IIpeoOpaszoBaTenu cieayeT ycTaHaBIMBaTh, 0OECIICUHB
TpeOyemble MpsSMble MOHTa)XHBIE YYACTKH C JJIEMEHTaMH TPYOONpPOBOMHONH apMarypsl (3aJIBUKKH, KpaHBI,
OTBOJIBI, KJAlaHbl M Mp.) 0 U TOcie mpeoOpa3oBaTels B COOTBETCTBHHM ¢ Tpwiokennem [. B ciydae
HECOOTBETCTBUsA auamerpa Tpyodornpooga 1 DN M® HeoOX0auMO HCIOIb30BaTh KOHIICHTPHUUCCKUE TIEPEXOIbI
o FOCT 17378 Ha BXoJie ¥ BBIXO/IE IPSIMBIX YYaCTKOB TpeoOpa3oBatelisi, BHIIOIHUB TpeboBaHus 11.6.3.2.

[Ipumeuanue — KoHmeHTpUUecKHe nMepexoabl TpyOOIPOBOJOB B KOMIUIEKT MOHTaKHBIX YacTeil mpe-
MPHUATHSI-U3TOTOBUTENS HE BXOMAT.

6.3.3 Bo uzbexanue Beixona u3 ctpos MO He gomyckaercsi IPOBEICHUE CBAPOYHBIX pabOT MPH yCTAaHOB-
nenHoM M@, B mporiecce SKCILUTyaTaun, 0e3 BHITOTHEHUST HIKEU3TI0KEHHBIX TPEOOBAHMIA:
—  BBINOJHUTH OTKIIIOYCHHE COCAMHMUTENBHBIX KaOesel JIMHUA ¢Bsi3u 0T M®, CMOHTHPOBAHHOTO Ha TPYOOMPO-
BOJIE;
—  TPOHM3BOAMTH IMOJCOEANHEHNE 3a3EMIISIONIET0 MPOBOJIA MIEKTPOCBAPOYHOrO arapara Ha TOT JKe TpyOoIpo-
BOJI MAKCHMAJIBHO OJIM3KO K MECTY CBAPKH;

—BBIMIOJHATH 3alIUTHOE (OT CBAPOYHBIX TOKOB) DIIEKTPUYECKOE IIYHTHPOBAHUE YYAaCTKOB TPyOONpPOBOAA
1o u nociie M®. [llyntupoBarnre M® BBITIOTHUTH C UCIIOIB30BAHUEM CTaJBHOM MOJIOCH (IIPYyTKa) ceve-
HeM He MeHee 20 MM® B COOTBETCTBHH C pUCYHKOM 6.5.

Mpeob6pa3oBaTtenb pacxopa
el
I I

WyHT

Pucynok 6.5
[Ipumeuyanue - Ilpu ucnonapzoBanuu Hpu MOHTaxe u3MeputenbHbIX JuHUN [1115.302189.001.x-xx
(mompobHee cM. http://www.prompribor-kaluga.ru) ¢ mpuMeHeHHEM 3aIMUTHOTO TOKOMPOBOJA, ITYHTHPOBAHHE
peodpa3oBaTesist MOXKHO HE BBITIOIHSATh.

6.3.4 YcraHoBka mpeoOpa3oBaTeis B TPyOOIPOBOJ OCYIIECTBIIACTCS B 3aBUCUMOCTH OT BapuaHTa €ro Io-
CTaBKHU B COOTBETCTBUH C 111.6.3.5, 6.3.6.

[lpu ycraHOBKEe Ha HAKJIOHHOM WM TOPU3OHTAIRHOM TpyOorpoBomax M®  JomkeH pacroiaraThCs
JJIEKTPOHHBIM OJOKOM BBepX. MOHTaxkHas BCTaBKa (Jajliee — MAaKeT) IIOCTaBIsACTCS TPEANPUITHEM
W3TOTOBUTENIEM TI0 OTACIBHOMY 3aKa3y.

6.3.5 YcraHoBka B TpyOOIIpoBOa pe3n00BBIX Mpeodpaszosatenneii Md-10.2.1 DN10, DN20, DN32 ¢ koMILIeK-
TOM MOHT&KHBIX YacTel - THI MPUCOSTUHEHUS Pe3b00BOM My(TOBBINH B COOTBETCTBUHU C PUCYHKOM A.la mpu-
TOXKEeHHS A.

B KOMIIJIEKT MOHTaXHBIX YaCTEH BXOJAT:

— Maker MO® -1 mr;
—  Mydra - 2 mT;
— KonTtpraiika — 2mt;
— Komnb1o ymimoTHUTETBHOE -2 IIIT;
— TokompoBoj 3aUTHEIN — 11IT;
— Taiika M6.5.01 TOCT 5915 — 4 ;
— laii6a 6.01.01 TOCT 11371 — 2mr.
st ycranoBku M@ B TpyOOnIpoBOa HEOOXOIMMO UCTIONB30BATh:
— MakeT M® B COOTBETCTBUHU C PUCYHKOM A.3 NpuiloKeHus A;
— 1py0sl mo 'OCT 3262; TOCT 10704 — cBapusie mosHble Win Tpyosl [OCT 8732, TOCT 8734 - GecioBHbBIE.

BHUMAHHUE! IIPU YCTAHOBKE IIPEOBPA3OBATEJISA, C HIEJbBIO OBECHEYEHUA
SJIEKTPOBE3OIIACHOCTHU IIEPCOHAJIA, IIEPEJl BBIIIOJTHEHUEM PABOT IIO PA3PBIBY
SJEKTPUYECKOM HEINH, TPYBOIPOBOJ HEOBXOJIMUMO 3AIIYHTUPOBATHh CTAJIbHOH
MOJIOCOM B COOTBETCTBUU C PHUCYHKOM 6.5. CBAPHBIE IIBbI HEOBXOJIHUMO
BBINIOJIHATH CIUIOMIHBIMU W OBECHEUYMBAIOIMMUA HAJEXHBIN SJEKTPUYECKUA
KOHTAKT.
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[Ipu ycraHOBKEe Ha HaKJIOHHOM WJIM TOPU30HTaJIBHOM TPYOOMpOBOIAX MpeoOpa3oBaTeNil PEKOMEHIYETCS
pacrosaraTh 3JeKTPOHHBIM OJIOKOM BBEPX.

YcranoBka mpeoOpasoBarteneii B TpyOONpPOBOX JOJDKHA MPOM3BOAMUTHECS IIOCIE 3aBEpPIICHUS BCeX
CBApOYHBIX, IPOMBIBOYHBIX U THUAPABIINYCCKUX pa6OT.

BHUMAHUE! JJIA UCKJIIOYEHUS NOBPEXKIEHUA HPEOBPA?;OBATE{IEFI MOHTAKHO-
CBAPOYHBIE PABOTbBI HEOBXOAUMO ITPOBO/IMTH C OBA3ATEJIBHOU YCTAHOBKOU B
TPYBOIIPOBOJI MOHTAXKHOM BCTABKH (MAKETA) IIPEOBPA3OBATEJISL.

Ilepen MoHTaxkoM TmpeoOpa3oBaTeis MOABOMAIIYIO 4YacTh TPyOONPOBOAa HEOOXOAMMO TIIATEIBHO
OYUCTUTHL OT OKaJWHBI, PXaBYWHBI, IECKa W APYIuX TBEPAbIX YaCTHII. Bo BHOBB BBOJUMYIO CHUCTEMY
BOJOCHAOXeHHs (OTOIUICHHWS), a TaKKe II0CIe PEMOHTAa HIIM 3aMEHbl HEKOTOPOW dYacTH TPyOOIpoBOa,
npeoOpa3oBaTeid HY)KHO YCTAaHABIMBATh TOJNBKO TIOCIE MyCKa CHUCTEMbI B IKCIUIyaTallMI0 M TINATEIBHOH ee
IIPOMBIBKH. B 3TOM ciy4yae Ha BpeMsl IIyCKa M IPOMBIBKM CUCTEMBI, BMecTO M®D, cienyer ycTaHOBUTh MakeT B
COOTBETCTBUU C PUCYHKOM A3 mpuiokeHus A C yIJIOTHUTENbHBIMH KOJIbLIAMH, 3aT€pPMETU3UPOBAB KOHTPrailku
JUIsL IPEAOTBPALLCHUSA IPOTECUKU.

BbINoJHUTH MOHTAaK MpeodpasoBaTensi corjacHo MHCTPYKIHH MO MOHTAKY (pasMellleHa Ha caire
www.prompribor-kaluga.ru).

YcTaHOBUTH, B COOTBETCTBHHU C PUCYHKOM A.l mpuiokeHus A, TOKONPOBOX 3aIIUTHBIA U MEPEMBIUKY
KOHTaKTHYIO, 00eCeYuB HAAeKHbIH ATeKTPUYECKHIl KOHTAKT.

BHUMAHHUE! CJUEAYET IHNOMHHUTb, 4YTO KOPIIYC MU MAKET HNPEOBPA3OBATEJIA
HN3I'OTOBJIEH U3 KOHCTPYKIHUOHHOTI'O ITOJIMMEPHOI'O MATEPHAJIA. BO U3BEXKAHUE
PAZPYIIEHUA KOPIIYCA U MAKETA, HE CIEAYET INIOABEPI'ATH IIPEOBPA3OBATEJIb
PE3KUM MEXAHUYECKHAM BO3JIEMCTBUSM U YJIAPAM.

IIpu nemonTaxe M®:
— Kkopryc M® ynep:kuBaTh OT IIPOBOPAUYNBAHUS TA€YHBIM KIIFOUOM;

— He MPUMEHATb 3HAYUTENbHBIX MEXaHWYECKUX BO3/JACHCTBUH, BCIIEACTBHE KOTOPHIX BO3ZMOXKHBI CKOJIBI MaTe-
puaia, a Takxe Apyrue IoBpeXxIeHUs Kopiyca.

6.3.6 YcraHoBka B TpyOOIpoBOa pe3n0OBBIX mpeodpaszoBareneii M®-10.2.1 DN10 - Tun nprcoenuHeHUs
pe3b00BOI ¢ Talikoi HAKUIHOW B COOTBETCTBUH C PUCYHKOM A.10 mpuiokeHus A.
st ycranoBku M®-10.2.1 DN10 B TpyOoIripoBoi HEOOXOIUMO UCTIONB30BATh:
— wmaker M®, pe3p00BOIi MIACTUKOBEII B COOTBETCTBUU C PUCYHKOM PHCYHOK A.3 MPHIIOKEHUS A;
— TIEPEXOJHHKH Pe3bOOBBIC C FAMKON HAKUIHOW, MPOKIAJAKH, TOKOIPOBOJ 3alIUTHBIN C KPEIEKOM - TIOCTABIIS-
FOTCS TIO OTJEFHOMY 3aKasy.
6.3.7 YcraHoBka B TpyOOmpoBo1 OecIaHIeBbIX Tpeodpa3oBaTeeit
6.3.7.1 ITocraBka OGeciaHIEBBIX MpeoOpa3oBaTeicli ¢ KOMIUICKTOM MOHTaXHBIX 4acTell B COOTBETCTBHH C PH-
CYHKOM PUCYHOK A.20 mpuiokeHus A.
B KOMITEKT MOHTaXHBIX 4aCTEH BXOISAT:
— @naner ¢ npuBapeHHO# TpyOoii min Onanen— 2 mr;
— Tlpoknanka — 4 mrt (2 1WT. — U1 YCTAHOBKH MakKeTa, 2 IIT. U yCTAHOBKH Mpeodpa3oBaTeds);
— Ilnwmiapka — 4 T,
— Taiitka M16 I'OCT5915 — 8 m;
—  Bonr M5x10 I'OCT 7805 — 2 t.;
— lait6a 5.01.01 TOCT 11371 ('OCT 10450) — 2 wt;
— laii6a 16 65T TOCT 6402 — 8§ mT;
— lait6a 16.01.01 TOCT 11371 (TOCT 10450) — 8 mi.
Hnst ycranoBkr M@ B TpyOONpoBOoa HEOOXOIUMO UCIIONB30BaTh MakeT M®.
[TonroTroBKy KpOMOK CBapHMBaeMbIX J€Talieil, pa3Mepbl CBapHBIX IIBOB BBHIMOIHUTH B COOTBETCTBUU C
I'OCT 16037.
6.3.7.1.1 Ycranosky M® c ¢ianuamMm c IpuBapeHHON TPyOOil B COOTBETCTBUHU C PUCYHKOM A.2a TPUIIOKe-
HUSI A IPOBOJUTE B CIETYIOIICH MOCIENOBATEIFHOCTH

1) BBIMONHHUTH COOpPKY Makera M@ ¢ KOMITJIEKTOM MOHTa)XHBIX YacTeH, UCIONb3ys MPOKIAIKH M KpEIex,
W3MepUTh (pakTHUeCKHil pazmep coOpaHHOro y3ma - Loor;

2) BBIPE3aTh YYaCTOK IITATHOTO TPYyOOMpOBOZA C y4ETOM HM3MEpeHHOro (akrmyeckoro pasmepa LoOm u
TEXHOJIOTMYECKHX JIOITYCKOB Ha CBApKy, MPEIBAPUTEIHHO 3aKPEUB TPYOOIPOBOJ C IENbI0 HCKIIOUCHHS Hapy-
IIEHHUS COOCHOCTH;

3) npuBapuTh COOpaHHBIN y3€i1 K TPyOOIIpOBOAY.
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[Ipumeuanue -OTBepCTUs MO KPEMEXK JOMKHBI OBITH pa3HECEHBI OT BEPTHKAIBLHON OCH B COOT-
BETCTBHH C PUCYHKOM 6.6.

Beprukanenas
ocb MD

Pucynok 6.6

4) nemonTHpoBaTh MakeT M® u mpokiaaku, ycTaHOBUTE M@ c MCHOIB30BAaHHUEM Kperexa KOMILIEKTa
MOHTa)KHBIX YacCTel U TAPOHUTOBBIX MPOKIIAI0K;
5) obecneuntb coocHocth M® 1 QraHIeB, BHIIOIHUB OJHMHAKOBBIMH 33a30pbl MEXY IIIMHIBKAMH U KOXY-
xoM MO.
3ATAXKY I'AEK HA HIITMJIBKAX, KPEITALINX M® HA TPYBOIIPOBOJIE, ITPOBOAUTH PAB-
HOMEPHO, ITOOYEPE/IHO, ITO AMAMETPAJIBHO ITPOTHUBOIIOJIOKHBIM ITAPAM B COOT-
BETCTBUM C PUCYHKOM 6.7. MAKCUMAJIbHBIN KPYTAIIUA MOMEHT Mk = 40 Hwm. 3ATS-
I'MBAHUE I'AEK OCYIIECTBJISIETCS 3A TPU ITPOXOJIA. 3A TIEPBBIN ITPOXO]I 3ATSIKKY
BBIIIOJIHUTH KPYTSILIMM MOMEHTOM* 0,5Mk, 3A BTOPOI ITPOXOJ] — 0,8Mx U 3A TPETUI
[MPOXOA — 1,0Mk.
* MK — MOMEHT KpyTSIINH, 3HaueHus: MK Juist paznuyuabix DN npuBenens! B Tadmmiie 6.2

BepruxanbsHas
ocb MO

Pucynok 6.7

BHUMAHME! TIOCJIE 3ATATUBAHUS TAEK, YCTAHOBJIEHHBI ITPEOBPA3OBATE.JIb
SANIPEINAETCA JOBOPAUYUBATDB BOKPYI' OCH TPYBOIIPOBO/JIA.

6) CoennHUTH EPEMbIYKH KOHTAKTHBIC U OOJNTHI HA OTBETHBIX (IaHIAX, MPEIBAPUTEIHLHO 3aYUCTHB MECTa
COC/IMHEHUsI, 00ECTICUNB HAJISKHBIN SJICKTPHUECKUN KOHTAKT MEX]Ly OTBETHBIMH (hiaHIaMH U Kopirycom M.
6.3.7.1.2 VYcranoBka 6ecnanueBsix M® ¢ ¢iaHmaMu B COOTBETCTBHHU C PUCYHKOM A.20 MPHIIOKEHUs A.

st ycranoBku M@ B TpyOOnpoBO HEOOXOIMMO UCTIONB30BATh:
— MaxkeT M® B COOTBETCTBUU C PUCYHKOM A.3 NpuilokeHus A;

— 1py6s1 mo TOCT 3262; TOCT 10704 —cBapHbie moBHbie win Tpyos TOCT 8734; TOCT 8732- GeCIIOBHBIC;
— TIOATOTOBKY KPOMOK CBapUBAEMBIX JIeTaliell, pa3Mephbl CBAPHBIX IIIBOB BBIMOIHITH B COOTBETCTBUH

¢ I'OCT 16037;

— H3TOTOBHUTH YYACTKH TPyOOIpoBonoB, coorBeTcTBYIOmUE DN M® B COOTBETCTBUM ¢ PUCYHKOM A.2 TPHIIO-
XKEeHus A.

[Ipumeuanue - [lpu npuBapke TpyO K ¢uraHaM 3aMepUTh (PAKTUUECKHI HAPYKHBIA TUaMETp TPYOBI U

pacToYnTh OTBETHHIN (haHel ¢ o0ecrieueHHneM JaMeTpaibHoro 3azopa 1o 0,1Mm.

JlanpHeilnas Mocie0BaTeIbHOCTh yCTaHOBKM M® ¢ ¢uaHmamu B TpyOONpPOBOJ B COOTBETCTBHUH C
m.6.3.7.1.1.
6.3.7.2 Ilocraka GechanieBsix M® 0e3 KOMIUIEKTa MOHTAXHBIX YacTei

YcranoBky M® mpoBoauTh B cooTrBercTBUH ¢ M. 6.3.7.1. Ilpu npuoOperenun OecdnanneBbix MD 6e3
KOMIUJIGKTA MOHTA)XKHBIX 4YacTel KOMIIJIEKT MOHTa)XKHBIX dYacTel HI/I60 HU3roTaBJINBACTCA HOTpe6I/ITe.HeM
CaMOCTOSITEIIbHO, JIH0O0, 10 OTIEIBbHOMY 3aKa3y, MOCTABIISCTCS MPEANPUITHEM-U3T OTOBUTEIICM.

JUIA  OBECIIEYEHMSI  PABOTOCIIOCOBHOCTHM M®  HEOBXOJUM  HAJIEXHBIM
DJIEKTPUYECKUN KOHTAKT OBIIETO IIOTEHLIMAJIA DJIEKTPOHHOM CXEMbBI Md® C
U3MEPSIEMOIM JXMJIKOCTBIO. B CBSI3U C DOTUM, IIPU BBIIIOJIHEHUM MOHTAXA C
HUCTIOJIb3OBAHMEM IUIACTUKOBBIX TPYb, CIEAYET IIPUMEHATH AJI [MPUCOEAMHEHUWA
METAJUIMYECKHUE MOHTAXHBIE YYACTKHM B 3ABUCHUMOCTU OT KOHCTPYKTHUBHOI'O
NCTIOJIHEHUA M®, KAK ITIOKA3AHO HA PUCYHKAX Al 1 A2 TTPUJIOXKEHUS A.
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6.3.8 Ilogxmrouenre BBIXOOHEIX Hener Md
[Ipuctynath K MOICOCIUHEHHUIO DJICKTPHUUECKUX IEMeH CIeAyeT IMOCAe OKOHYAHUS MOHTaKHBIX PaloT.
[MonkmroyeHne BBIXOAHBIX Ieneld M® ocylecTBiseTcss MpU MOMOINK kabens (cedeHue mpoBoxa He meHee 0,3
MM) B COOTBETCTBHH C mpuioskenneM B. JimiHa kaGesst [UIsh HMITY/IbCHOTO, YACTOTHOrO U TOKOBOIO CUTHAJIOB HE
nomxHa pesimaTth 300 M.
[lepen noakmrouenueM M® crienyer pa3sBepHyTh IJIACTUKOBBIM KOPITYC 3JIEKTPOHHOIO OJIOKa KPBIIIKOW K cele,
AKKypaTHO OTKPYTHTb BHHThI-CAMOPE3bI, PACIIONIOKEHHBIC B YIJIaX KPBIIIKH U CHATh KPBIIIKY.

BHUMAHHUE! IIPU HOBOPOTE KOPIIYCA HEOBXOAUMO M3BEI'ATb 3HAYUTEJBHBIX
YCHUJIMM, YTOJI TIOBOPOTA OTPAHUYEH YIIOPOM U PABEH 270°.

OciabuTh raiiky repMoBBOJIa ¥ IPOCYHYTh B OTBEPCTHE FEPMOBBOJIA KaOEJIb.
KoHnI1rel mpoBoIoB Kabesst CIeayeT 3a4UCTUTh OT U30JISIIMKM Ha PacCTOSHUE HEe MEHee 6 MM, 3aTeM BCTAaBUTh
MPOBOJI B OOKOBOE OTBEPCTHE KIIEMMHON KOJIOAKH U 32)KaTh BUHTOM.

BHUMAHME! 3AKPYUYMBATH BUHTHI KJIEMMHOM KOJOJIKH CJEAYET AKKYPATHO, HE
MPUJIATASI 3HAUMTEJBHBIX OCEBBIX YCWJIWI, UCIOJB3YSI OTBEPTKY C IIJIOCKAM
[IJIALIOM 3 x 0,5 MM.

3adukcupoBaTh KaOenb raikoil repmoBBoma. I[locie moakmtOYeHHMs] MPOBOAOB K KieMMHUKY XT1
[IPOBEPUTH YKJIAAKy YIUIOTHUTENBHOI'O JKI'yra Ha Kppliike M®, npu 3TOM HE JOINYCKAEeTCs HAIWYUE €ro
Pa3pbIBOB, HAJOXEHUN WM NepekpyuuBaHus. 110 3aBeplIeHUM MOAKIIOYEHUM YCTaHOBUTH KPBILIKY Ha KOPITYC
AJIEKTPOHHOTO OJIOKA U TIOTHO 3a)KaTh IPH TTOMOIIN YEThIPEX BUHTOB-CAMOPE30B.

Jnst  2IeKTpOMOHTaXKa HCIONB30BaTh TOJNBKO KaOemu KpyrJioro cedeHus. BHemHuid amamerp
HCIIOIb3YEMOTr0 KaOesl 10 U30JIAIIMHU J0JDKEH OBbITh B Ipeeax oT 3,5 10 5,5 M.

B onmun repMoBBOA MPOKITAIBIBACTCS TOJIBKO OJMH Kabelb, MOCIie Yero raifka repMoBBOJA JOJKHA OBITH
IIJIOTHO 3aXKaTa.

[Tocne BBIMONHEHUS HEOOXOAMMBIX TOAKIIOUEHUH  pa3BEpHYTh IUIACTUKOBBIA KOpryc B pabouee
MOJIO’KEHHE, KaK MOKa3aHO Ha PUCYHKE A.2 MPUIOKEHUs A.

IO 3ABEPIHIEHUU DJIEKTPOMOHTAKA BO U3BEXAHHUE PA3PBIBA COEJMHUTEJIBHBIX
MHPOBOJAOB PAZBBOPAYUBATDH KOPITYC SJIEKTPOHHOI'O MOAYJIA BAIIPEIHAETCA!

JJist 321U Tl OT MEXaHMYECKUX BO3JCHCTBHIA, MPOBOAA PEKOMEHIYETCsl IOMEIIAaTh B KaOelb-KaHabl, JIN0O
B YKECTKHE WIH TOPPUPOBAHHBIC TPYOHI.

[Tpu BBICOKOM YpOBHE MH/IyCTPHATIBHBIX TIOMEX, a TAKKE B CTydae JUTMHHBIX KabenbHbIX THHUH (0onee 100
M), MOHT2)X PEKOMEHJIYETCs BBINMOIHATh SKPAaHHPOBAHHBIM KabeneMm. 3a3eMieHHE SKpaHHMPOBAHHOTO Kabdens
JIOITyCKAeTCs TOJIBKO C OTHOM CTOPOHBI (CO CTOPOHBI BHEIIHETO YCTPOICTBA).

Lenn mnuTaHus NEPEMEHHOTO TOKa CJENyeT TPOKIaIbIBaTh OTAEIBHO OT CHUTHANBHBIX LEne
npeoOpasoBareis Ha pacCTOSTHUU He MeHee 50 MM.

JlnmvHa TMHUY CBS3M IS TIepeaayul TaHHbIX yepe3 uHTepdeiic RS-232 He nomkHa npessimats 15 M. JJnuHa
JIMHUY CBSI3M JUIA TIepejauu JaHHbIX dyepe3 uHTepdeiic RS-485 ne nomwkna npesbimats 1500 M.

Cxema xabens s nogkmodennss M® k T1K gepes RS-232 npencrasiiena Ha pucynke B.4 npunoxenus B.
Cxema BBIXO/IHBIX Lienel TuiaThl nHTepdeiica RS-485 npencrasnena Ha pucynke B.5 npunoxkenus B.

st nutanuss M® nmomyckaercst HCIONBb30BaTh UCTOYHHUK CTAOMITU3UPOBAHHOTO MTOCTOSIHHOTO HAPSKEHUS
CO CIEeAYIOLIMHU apaMeTpaMu:

— BoeixoxHoe Hanpsokenue 12+0,4 B npu Hanpspbkenun nuTtaromei cetu ot 187 no 242 B;
— TOK Harpy3ku He meHee 450 MA.

6.3.9 TIlonkmrouenne M® Kk BHENIHEMY MCTOYHUKY CTaOMIM3UPOBAHHOTO TOCTOSHHOTO HANIPSKEHUST OCYIIIe-
9 2 3
CTBIISIETCS TIPW TIOMOIIX KaOemst JuiHoi He 6onee 50 M mpu cedeHnH MpoBooB He MeHee 0,3 MM~, U JNTHHOM He
2
oosee 100 M ipu cedueHuu MpoBo0B He MeHee 0,6 MM~

6.4 Ilyck, onpoOoBaHue

[Tpu BBoge M® B 3KCIITyaTannIo, BO H30SKaHHE THAPABINYCCKUX yIapOB, 3allOJHEHUE U3MEPUTEIBLHOTO
ydacTka BOJOH HEOOXOAMMO BBITIONHATH IUIABHO B TedeHHe 15 MuHYT. 3areM cleqyer yOemuTbes B
TePMETHYHOCTH COCAMHEHHI: HE JIOJDKHO HAOIIoIaThes TOATEKaHMH, Karelb. [Ipy Hammaun pacxona B CHCTEMeE
IIPOBEPUTH O’KHUJIAEMBIE IIOKA3aHUS [TapaMETPOB Ha BHEIIHEM YCTPONCTBE.

6.5 Brmonnenue uMepeHuit

6.5.1 Tlpu ucnonszoBanut M® ¢ UMITYIbCHBIM BBIXOJOM (Hci. M®D) 00beM KUAKOCTH, POLIEIIN Yepes mpe-
o0pazoBarelnb, ONMpeenserTcs M0 YHCITy HMITYJIbCOB, TOJICYMTAHHBIX HAa €r0 BBIXOJE 32 MHTEPECyeMbIld BpEeMEH-
Hoit nHTepBaj. KojauuecTBeHHO 3HaUeHHE 00beMa orpenensercs mo ¢popmyie 2.1.
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[Ipu wucnonezoBanunn M® c yacToTHBIM BbIXOJOM (Mcn. M®-Y) Tekymuii pacxon *XHUAKOCTH MOXKHO
OIpE/IeTNTh, U3MEPHB YaCTOTY Ha BBIXOJE Mpeodpa3oBatens. KonndyecTBeHHO 3HAUEHHE PacXo/ia ONMpeaeisieTcs
o ¢opmyiie 2.2.

[Ipu wucnonszoBanun M® c TokoBbIM BbIXOAOM (ucrn. M®-T) Tekymuii pacxoa KHAKOCTH MOXKHO
ONPEEeTNTh, U3MEPUB BEIMYMHY MOCTOSHHOTO TOKa Ha BBIXOJe mpeoOpasoBaterns. KonmndyecTBEHHO 3HAaUYCHHE
pacxona omnpenensercs mo Gopmyie 2.3.

[pu HanMuMKM MHAWKAIMH TTOKa3aHUs 00beMa cUuThIBatOTCs HenocpeactBenHo ¢ XKKU, npu atom

3HauUeHHE 00beMa KUIKOCTH B TIOTOKE Vﬁ OIpeENSIIOT 1o (hopMmyIie:

Vji = VKOH ji - VHaqﬁ > (61)
e MoKa3aHus o0beMa KHJIKOCTU B 1oToKe, cunTanHble ¢ JKKUW nnmm Ha [1K Ha ji-om pacxone,
KOH. ji M’, B KOHIIE H3MEPHTEIBHOTO HHTEPBAIIA;
Vv MoKa3aHus 00beMa KHJIKOCTU B 1oToke, cunTanHble ¢ JKKU nnmu Ha [1K Ha ji-om pacxone,
Had i M’, B Hauajle H3MEPUTEIHHOTO HHTEPBAIA;
14 — 00beM IPOTEKIIIeH KUIKOCTH M0 PaCXOIOMEPHON YCTaHOBKE Ha ji-OM pacxo/ie, M.

Ji

Crtpykrypa mento ucn. M®-U npencraBiena Ha pucyHke 6.8 u B mpuinoxkenusx J11-/14.

1. TAPAMETPbBI : : 2. APXHBbI : : 3.HACTPOUKHA |4 \ 4. CEPBUC

4 < )

(ITpnaoxenue /11) (IIpnaoxenue /12) (IIpnaoskenue /13) (IIpnaoskenue /14)

Pucynok 6.8
[lpn cHwKeHMH pacxoia HWKE 3aJJaHHOTO MOPOrOBOTO HA WHAWKATOP BBIBOJATCS HYJIEBBIE IOKa3aHUS
pacxoja, IpH MPEBHIIICHHHA MAaKCHMAIBHOTO 33/IaHHOTO Pacxojia — MaKCHMallbHOE 3HaYeHUE Pacxoa.
Haxkorenasie 00beM 1 BpeMsi paboThl ©KEYacCHO apXUBHPYIOTCS B MAMSTH IpeoOpa3oBaTels.
BbIxoj U3 pexrMa CepBUCHOTO MEHIO OCYIIIECTBIISICTCSl aHAJIOTHYHO BXOTY.
6.5.2 PaborocnocooHocTh M® MOKHO OIEHHTH 10 MHTaHHIO cBeroguoaa VDI pacnonokeHHOro Ha Iiate B
COOTBEeTCTBHH C pucyHKOM b.1 npusnoxenus b u ¢ Tabnuuei 6. 1.

Tabumma 6.1
HaumenoBanue YcioBHOE
. CocrosHne CBETOan0aa
HEIITaTHOW CHTyalluu | oOO3HaucHue
Usmepenune
p g>0 IlocTosiHHOE CcBEUEeHUE

MPSIMOT'O TIOTOKA
AmmapatHas Brr OnuHOYHBIC . O O O . O
HEUCIPABHOCTh MUTaHUS
N3mepenue g<0 JBolinbie . . O O . .

00paTHOTrO MOTOKA MUTaHHS
Pacxon menb1Ie g<g Tpolinsle . . . O . .
MTOPOrOBOr0 3HAUCHMSI 1op MUTaHUS
Pacxon Gonbie Makcu- S HemnpepriBHbIe . . . . . . .
MaJIbHOTO 3HAYCHUS &7 Bmax MHTaHUS
ITycras TpyOa Cseroamon VD1 racuer Ha 0,25 ¢ kaxapie 2 ¢

[Tpu HopManbHOM pexxumMe padotet M® cBeroanon VD1 cBeTHTCS TOCTOSHHO MITH MUTAET JiBa pa3a
g ucrnoneHniit M® ucnonaeHus «Py.

O
O
O
®

6.5.3 Tlpu 3HAUMTENBHBIX KONEOAHUSIX MOKAa3aHUH pacxolla PEKOMEHAYeTcsl YBEIMYUTh 3HAUYCHHE MHTErpaTopa
pacxona M (4uciio u3MEpEeHUA, 110 KOTOPBIM OMPEICISICTCS TEKYIUNA PacXox).

3nauenue M 3amaercs npu HacTpoitke M@ npu nomoru 110 «Macrep-®noy CepBuc» B 3aBUCUMOCTH OT
KOHKPETHBIX yCJIOBUM 3KcIutyaTanuu MO.

[lpu OonbIIOM ypOBHE HMIYJIBCHBIX OJJIGKTPOMAarHUTHBIX IIOMEX Ha MecTe OJKciryatanud MO
PEKOMEH]TyeTCsl BKIIIOUUTh (DUIIBTP, YCTAHOBHB JPKaMIlep Ha KOHTakThl 1-2 Buiikn XP4 B COOTBETCTBHU C
HpuiIokeHueM b.

IMpu wm3menennmn M W TpH BKIOYEHHH (GWIBTpa M3MEHHTCS Bpems peakinun M@ Ha cTymeHuartoe
(ckauko0Opa3HOE) U3MEHEHHE PACXO/Ia.
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KOJII/I‘IeCTBeHHO, BpEMs pCaKIIMKU MOXKXHO OLCHUTH U3 CICAYIOINX COOTHOIIICHHUH:

—  TIpY OTKIIOYCHHOM (HIIBTPE, C Tpearr= (M/6+0,3), (6.2)
— TIpH BKIIOYEHHOM QHIBTPE, C Tpear= (M/6+6), (6.3)
rae M - 3HadeHuWe MHTErpaTopa pacxoma M (4UCIIO U3MEPEHUH, IO KOTOPHIM OIMpEAesieTCs

TEeKyIIUH pacxof, 3HaueHue ot 1 1o 255). [Ipu BeImycke U3 MPOM3BOICTBA 3HAUeHHE M=5.

7 TEXHHUYECKOE OBCJIIYKUBAHUE

7.1 Texuuueckoe obOcmyxuBanue M® MpPOBOAMTCS C I1EIbI0 OOECIIEUEHUsT HOPMHPYEMBIX TEXHHUYECKUX
XapaKTePUCTHK ITpeodpa3oBaTeis U BKIIOYAET B Ce0sl CIISAYIOIINE BUIBI PadoT:

—  BHCIIHHU OCMOTp BO BPEMs DKCIUTyaTalllu;

—  KOHTPOITb BBIXOJHOI'O CHT'Hala (TP HEOOX OTMMOCTH);

— OYKCTKa BHYTPCHHEH MOBEPXHOCTH M3MEPUTEIBHOIO ydacTKa M JJIEKTPOJOB OT OTJIOKEHHI M 3arpsi3He-

HUH (IpU HEOOXOTMMOCTH);
—  MepHoAnYecKas MOBEpKa;
—  KOHCepBAllMs MPH CHATHH C IKCIUTyaTallMy Ha MPOIODKUTEIIBHOE XPaHEHHE.

7.2 Ilpu BHeumrHeM 0CMOTpe, KOTOPBIA PEKOMEHAYETCs MPOBOIUTH HE PEKe OJHOTO pa3a B MECSI, IPOBEPAETCS
COCTOSTHHE DJIEKTPUYECKOro coenuHeHuss kopmyca M@ u TpybOompoBojaa, TepMETHYHOCTh COCIUHEHUH C
TpyOONpOBOIOM, COXpaHHOCTh ITUIOMO Ha MO, oOTCyTCTBHE KOPPO3UH U JIpyruxX IIOBPEXICHUH,
HNPENSATCTBYIOIIMX €r0 UCIIOJIb30BAHUIO.

7.3 BusyanpHO, CHTHal Ha HMITYJbCHOM WJIM YacTOTHOM BbIxole M@ MOXHO MHPOKOHTPOIMPOBATH MpPHU
MOMOIIM ocuuuiorpada ¢ BXOIHBIM CONMpoTUBIcHHEM He MeHee 1 MOwm. Crenyer NOMHHUTh, YTO yKa3aHHBIC
BBIXO/IbI BBITIOJTHEHBI O cXeMe «OTKpHIThI» kouiekTop (OK). IIpu atoM, B ciydae OTCYTCTBHSI BTOPUYHOIO
npubopa, HEOOXOIMMO COCTMHUTH, MUHYC BHEIIIHEr0 MCTOYHHMKA MUTAHUS (HalpuMep, OaTapen) ¢ HanpsHKeHUEM
oT 3 10 10 B ¢ sMUTTEpOM BBIXOHOTO TPAH3KUCTOPA, & €r0 KOJUIEKTOP - C IJIIOCOM HCTOYHHKA MUTAHUS Yepe3
pesucTop conpotuBieHreM oT 6,2 10 10 kOM 1 MOAKIIOYATE ocIruIorpad, Kak mokazaHo Ha pucyHke 7.1.

oT 6,2 no 10kOm

M® (MP-Y)
— ot3a0010B
—- 6(8)] + >
_» K ocuunnorpacdy
5(7)| - >

Pucynok 7.1 — KoHTposb BBIXOJHOTO CHTHajIa
KouTpons curaaia Ha TOKOBOM BBIXOJE€ MOXXHO BBIMTOJIHUTh MIJITHAMIIEPMETPOM ITOCTOSHHOTO TOKa,
KJIacca TOYHOCTH He Hike 1,0, B COOTBETCTBUU C IPUIIOKEHHEM B.

7.4 Tlapamerpbl BHIXOIHBIX CUTHAJIOB IPH HAIMYHU pacxoja depes mpeodpa3oBaTelb Uil Pa3lTUYHbIX UCIION-
HEHUU IIPUBEICHBI HUXKE:

[lepron cnenoBaHus UMITYJILCOB Ha UMITYJIBCHOM BbIXOe (Mct. M®-I) paccunthbiBaercs o ¢popmyiie:

Au
T =3600 - 0’ (7.1)
rae T —  TIEpHOJ CIIEIOBAHUS UMITYJILCOB, C;
Au —  Bec (LleHA) OJHOTO UMITYJIbCA HA HMITYJICHOM BBIXOJIE, M /HUMIL;
0 —  TeKyllee 3HAYCHHE PACXOMa, M /4.
Yacrota ciie10BaHMs IMITYJILCOB YaCTOTHOI'O Bhixoja (ucti. M®) paccunThiBaeTcs 1Mo Gpopmysie:
— fMaKC B
f;fblx 0 Q ’ (7.2)
Hauob
rae Soo —  YacToTa CHTHaja Ha YaCTOTHOM BBIXone, [ ;
Sraxe —  MakcuMMaJjbHas 4acToTa mpeoOpa3opanus curaana, 1000 I';
Oraus —  HauOoNbIIM# pacxon A gaHHoro DN, M [
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TEKyHIEC 3HAYCHUE pacxoaa, M3/‘I.

Q _

BenudrHa BEIXOIHOIO TOKAa TOKOBOro Bbixona (uctn. M®-T, M®-T-U) paccuuteiBaerces mo Gopmyiie:

_ Q ([MaKC_IO) + 1 'Qnauﬁ

I Gbix — 0 s (7.3)
Hnaub
rae Ly —  3HAYCHHE BBIXOJHOTO TOKA, MA;
Loaxe —  MaKcUMaJjbHas BeJIMYMHA BBIXOJHOIO TOKa , 20 MA;
1, — 3Ha4YeHHE TOKa IIPH HYJIEBOM pacxojne, 4 MA;
Oraus —  HauOoNBIIMI pacxon A AaHHoro DN, M/
0 —  TeKyllee 3HAYCHHE PACXOMa, M /4.
7.5 Eciu B u3MepsieMOM cpelle BO3MOKHO BBINAJCHHUE OCaJKa, TO, C ILIENbI0 yAaJIeHUs oTioxeHuii, M®

clleflyeT TMPOMBIBATH TO Mepe HeoOxoauMocTu. [lpm STOM He JOIMycKalTe MEXaHHYECKUX TTOBPEKICHHUH
BHYTPEHHEW MOBEPXHOCTH U3MEPUTENIBHOrO ydyactka M® 1 ero 3J1eKTpooB.

BAMPEIAETCSI MCIOJIB30OBATH JJISI OUYUCTKU DJEKTPOJIOB PACTBOPUTEIU WU
MOBEPXHOCTHO-AKTUBHBIE BEIIECTBA. IPOMBIBKY BHYTPEHHEN ITOBEPXHOCTHU
U3MEPUTEJIBHOI'O YYACTKA M® U DJIEKTPOJ0B PASPEILIAETCS IPOMBIBATH TOJIBKO
YHUCTOU BOJOM!

BHUMAHME! IIOCJIE 3ABEPIIEHUS OUUCTKHA MMPOTOYHOM YACTH CJEAYET NPOBECTH
OITPOBOBAHMUE, KAK YKA3AHO B n.7.3.

7.6 Ilepuogmueckas moBepka M® TPOBOAWTCS B COOTBETCTBHU C METOAWKOH, NMPUBEICHHOU
[IpeobpazoBatenu pacxona snekrpomarautabie Macrep®noy. MIT 1505-1-2023. Meroanka moBepKm».

B «['CH.

7.7 Hcnpasaeie M@, He npolIeane MOBEPKY, NOABEPraroT rpagyupoBKe.

7.8 KosdounmenTsl, moaydeHHbIE B Pe3ylbTaTe TPalydpoBKH, 3aHOCAT B mamsath M®. Jlng paspemenus
3aIcl HeOOXOJMMO YCTaHOBHTD JDKaMIiep Ha pazbeM XP8 mpu BKIFOUCHHOM NMUTaHUM M® B COOTBETCTBUM C
npuinoxearneM b. Paszpem XP8 HaxomuTcs T1OJ  KpBIIKOM CEPBUCHOTO OTCEKa ¥ 3aIUINEH OT
HECaHKIIMOHUPOBAHHOTO JIOCTYIIA TUIOMOOH TOBEpHUTENS. 3aMCh MOKHO BBIITOTHUTH TOJIBKO B TEYCHUHU 2-X YacOB
C MOMEHTa YCTaHOBKH JKamIiepa, Iocje 4ero 3amuch Oyaer HeBo3MokHa. J[xamiiep He OyJeT onpeiesieH, eciu
OH OBII YCTaHOBIIGH IO IMOJa4Yd MUTAHUS, JUIS pa3pelieHHs] 3alvCH, NPU BKIIOYCHHOM ITHTAaHWH, JHKaMIIEp
HEOOXOJJMMO CHSITh M, YCTAHOBHTH TIOBTOPHO.

7.9 Ilocne rpagynpopku M® noasepraercs o0s3aTeIbHON TOBEPKE.
7.10 Tlpu cuatin M@ c¢ oObekTa Ui TPONOKUTENBHOTO XpaHEHHs, HEOOXOAMMO YCTPAHUTH CIIEIbI
BO3JICHCTBUS M3MEPSEMON CpEebl, IMMOCIe Yero Ha HW3MEPUTENbHBIH YYacTOK JOJDKHBI OBITh YCTaHOBJICHBEI
3araymkd. XpaHuTe M@ ciienyer B yClI0BUsIX, OTOBOPEHHBIX B pazaeie « TpaHCIIOpTHPOBAaHUE U XPAHEHHE).

[Tpu BBOIE M® B SKCIUTYaTALMIO TOCIIE AJIUTEILHOIO XPAHEHHUS €ro MoBepKa He TpeOyeTcs, eClii He HCTEeK
CPOK IpEeAbIAYIIEH TOBEPKHU.

8 XAPAKTEPHBIE HEMCITPABHOCTHU U METO/JIbl UX YCTPAHEHUSA

Hemrratheie cutyanuu npu padore M® npusenens! B Tadmuie 6.4.
Bo3moxknbIie HercnipaBHOCTH M® 1 criocoObl UX ycTpaHeHHs MpUBeIeHbl B Tadmuie 8. 1.
Tabnuna 8.1

Buemnee nposiBiieHue

Crioco0 yctpaneHus
HEUCIIPAaBHOCTH

BepositHas npuunHa

Ilocne BxiIOUEHUS IUTAHUS OT-
CYTCTBYET CBEUCHHE CBETOIMO/IA
VD1

Her nanpsoxenus nuranust Ha MO

[IpoBepuTh HaIMUKE MUTAHUS HA
KOHTakTax 3, 4 kiieMmHuKa XT'1
npeoOpa3oBaTers.

ITocne BkiIOYEHUS MUTAHUA U
MIpU HAUIMYUHU PAcXoJia CBETOIHUO/
VDI roput MOCTOSHHO WU He-
MIPEPHIBHO MUTAET, HO HET TTOKa-
3aHUI HA PETMUCTPUPYIOLLEM
npudope

Her BrIXOAHOTO CHTHAJIA.
Hapyiiena nuHus CBA3M UM He-
HpaBI/IIIbHO BBIIIOJIHCHO €€ 110~
KJII0YCHHE.

IIpoBepuTh HanM4KMe CUTHANIA.
[IpoBeprTh TUHUIO CBSI3U U Ipa-
BWIBHOCTb TIOJKJIIOYEHUSI.
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Oxonuanue mabauyot 8.1

Buemnee nposiBiieHue
HEUCIPaBHOCTH

BepositHas npuunHa

Crioco6 yctpaneHus

Ilocne BiIIOUEHUS IUTAHUS 110-
SIBJIIAFOTCSI OMMHOYHBIE MUTAHUI
ceeroanona VD1

AnmapaTtHas HEUCITPaBHOCTb

PemMoHT HeuncnpaBHOro mpeodpaszo-
BaTeINs

XaoTU4HbIE TTOKAa3aHUS pacxoaa
(0O0beMa) Ha PErUCTPUPYIOIIEM
npudope

[110X0i1 3JIEKTPUUECKUIT KOHTAKT
001IIero MoTeHIraa HIEKTPOHHON
cxembl M@ ¢ uzMepsieMon xKua-
KOCTBIO

I"az0BBI€ Iy3bIpH B U3MEPsSIEMON
cpexe.

[IpoBepuTh coenMHEHNE, YCTPAHUTD
HEUCIIPAaBHOCTb.

YcerpaHuTh HAIMYKE ras3a B Cpere.

SIBHOE HECOOTBETCTBUE CUTHAJIOB
M® uzmepsemMoMy pacxomy
(0OBemy)

YacTuuHOE MIJIN HEMOJIHOE 3aI10JI-
HeHue Y u3mepsieMoil cpenou.
OTioXeHue ocagKa Ha dJIEKTPO-

3amonuuts Y BOIOI.

IIpOMBITE AEKTPOABI U BHYTPEH-

JlaX Y BHYTPEHHEW OBEPXHOCTH
ny Mo

HIOIO oBepxHOCTh Y unctoit Bo-
pi(0);1

9 PEMOHT IIPM BOSHUKHOBEHHUH HEMCITIPABHOCTEMN

9.1 Pemont M® nomyckaercs MPOU3BOAUTH TOJBKO MPEICTABUTENSAMH IPEANPUATHA-U3TOTOBUTENS WU
opraHmsanuel, nmeromeil Ha 3To mpaBo. O BCeX pEeMOHTaX JOJDKHA ObITH cAenaHa OTMETKa B IAclopTe
npeoOpazoBarens ¢ ykazaHUeM JaThl, IPUYMHBI BBIXOJIA M3 CTPOSI U XapaKTepe MPOU3BEICHHOIO PEMOHTA.

BHUMAHME! IIOCJIE PEMOHTA M® ITIOJABEPTAETCS OBSI3ATEJILHOM ITOBEPKE.

9.2 Ilpm pemoHTE ciemayeT NPUHUMATH MEPHI IO 3aIUTE OT CTATUYCCKOTO SJIEKTPHUYECTBA  DIEKTPOHHBIX
KOMIIOHEHTOB, BXOmsmux B M®.

10 TPAHCIIOPTUPOBAHUE U XPAHEHUE

10.1 IIpeoOpa3oBaTeian B yMaKOBKE MPEANPHUATHS H3TOTOBUTENS JIOMYCKAIOT TPAHCIIOPTHUPOBAHHE Ha JIHOOBIC
paccTosHUSL TpU COOJIIOJICHUW TIPAaBHJI, YTBEPXKICHHBIX TPAHCIOPTHHIMH MHHHCTEPCTBAMH U CIEAYIOIIUX
TpeOoBaHMil:

TPAHCIIOPTUPOBAHUE I10 XKEJE3HON AOPOre NOIKHO IPOU3BOAUTHCS B KPBITBIX YUCTBIX BarOHAX;

MIPH TIEPEBO3KE OTKPHITHIM aBTOTPAHCIIOPTOM SIIUKHU C ITPeoOpa3oBaTesiIMU JOJKHBI OBITh MIOKPHITHI OPE3CHTOM;
MIPH TIEPEBO3KE BO3AYIIHBIM TPAHCIOPTOM SAIIMKH C IPeoOpa3oBaTeIsIMU JJOJDKHBI pa3MenIaThcsl B TePMETUIHBIX
OTaIUIMBAEMBIX OTCEKaX;

MPH TIEPEBO3KE BOJHBIM TPAHCIIOPTOM SIIIMKHU € TPeoOpa3oBaTes MU JOJKHBI pa3MeNIaThCcsl B TPIOME.

10.2 IIpenenbHble yCIOBHS TPAHCIIOPTUPOBAHUA:
— TeMIlepaTypa OKpYKaloIlero Bo3ayxa. .
— TeMIlepaTypa OKPYKArOIIEro BO3AyXa JUIsl UCIL. MCD I/I
—  OTHOCHUTENBHAS BIAXKHOCTD BO3IIYXA. . ueuneneanennanenanansns
—  aTMOCHEPHOEC HABIICHHEC. ... veverrerranranranrenreaneanearansss
— aMIumMTyAa BUOpanuu npu yactore 10 55 [m..................

ot munyc 50°C mo mmoc 50 °C;

ot munyc 25°C mo moc 50 °C;

10 95% npu Temnepatype miroc 35°C;
He meHee 61,33 klla (460 mm prt.CT.);
ue 6oinee 0,35 mm.

10.3 PaccranoBka u kpemjeHue smukoB ¢ M® Ha TpaHCHOPTHBIX CPEACTBaX JOMKHBI OOECIeunBaTh
YCTOWYHMBOE MOJIOKEHHE TTPH CKIIaIUPOBAHHUHN H B IIYTH, OTCYTCTBHE CMEIICHHH U YAapoB IpyT o Apyra. Bo Bpems
TPAHCIIOPTUPOBAHUS M MOTPY304HO-PA3TPY30UHBIX PaOOT TPAHCIOPTHAS Tapa He JOJKHA MOJBEPTaThCS PE3KUM
yIapaM U MpsiMOMY BO3JICHCTBHIO aTMOC(EPHBIX OCaJIKOB U TIBUIH.

10.4 Xpanenune M@ MOMKHO OCYIIECTBIATHCS B CKIAJCKUX MOMEIIEHHSIX MPHU OTCYTCTBHH B HUX IBLIH, TTApOB
KHCJIOT, LIENOYEH M arpecCHBHBIX I'a30B. Y CIOBUS XpPaHEHUs U1 3aKOHCEPBUPOBAHHBIX U yNakoBaHHbIX M
JOJDKHBI COOTBETCTBOBATH ycioBusiM xpaneHus 1 mo 'OCT 15150.

10.5 ToBapocompoBoaUTENbHAS M KCIUTyaTAIMOHHAS TOKYMEHTAITUS JODKHA XPaHUTHCS BMecTe ¢ MD.
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INPUJIOXKXEHHUE A
I'ABAPUTHBIE U ITPUCOEJUHUTEJIBHBIE PASMEPBI

Lobuw
110
]
A i
_— !
i
4 | D
i
Mecra aast ! Crpenkn
TUIOMOMPOBKH 3 HanpasBJIeHUs
M . . TeNI0CHAGKAIOIIeH MOTOKA 8 MoHTaKHbIH
OHTAKHBII i
3 opraHu3anuei % YYaCTOK
y4acTox T BBIXO/
BX0A Iepembruka IlepembIuka

KOHTAKTHasi KOHTAKTHAsL —

L Q

g

3

Q)

— g

N R
= g

i
L\

2DN min [t LBbIxX.*
e — — | V /1]  2DNmin
rfﬁki jZ IIITf ) Konrpraiika) Myﬂna\ / / me [ Konrpraiika ﬁiﬁiﬂ)
i Kaeiimo Toxonposox Koabmo o
moBEepHUTEIST 3aII.IMTHb"7[ YIUIOTHUTEJIbHOE
58
T ) Bug A
Ta6numa A.l1 - T'abGapuTHBIC M IPUCOSTUHUTEIBHBIC
pasmepst M®-10.2.1 DN10, 20, 32
DN 10 20 32
Hmax 185 185 198
H;max 235 235 257
h 32 35 43
L 140 140 175
Lo6r 322 322 437
§ Lex 90 90 130
: o LBbIX 90 90 130
| ) 10 16 20
| z a 87 87 109
A b 100 100 126
ST = c 50 50 60
| i} D G1/2 G 3/4 G 1Y
| D, G 12 G 3/4 G 1,
| D1p 17 26,3 423
o s 2,2 2,8 3,2
a y g | Mo 0,5 0,75 1,4
= S| KMY 0,4 0,5 1,33

Pucynok A.la — 'abGaputHbie pazmepsl pe3p00BBIX peodpazoBateneit DN 10,20,32
C KOMILTEKTOM MOHTaxHbIX yacTeii: KMU M® Ne6 (mpusaphoit) miin KMY M® Ne7 (pe3p60Boii)
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. MepexoAHnk MepembIvka ) l\} Mpoknazxka Ay10
" peznGogoil ly10 KOHTaKTHaA MnNB.754.152.012-20

M6
2 MecTa
o
Y
1] E (N ! §
Yo T _
[
&0 45
m|& | LBx=45MM MM | m
<5 s
o2 | | ®
TokonpoBog
" 3aWTHBIA
% : = s = - - 7
233

Pucynok A.16 — I'abaputhbie pazmepsl M® ncnonaenuss M®-10.2.1 DN10 ¢ KOMIIJIEKTOM MOHTaKHBIX YacTeH:
KMY M® Nel0 (pe300Boi, ¢ raifKoil HAKUHOM)

IIpeoGpazoBaress pacxoaa

W W wiu Makert
BoJar J 9

HepeMbl‘lKa KOHTAKTHas

®aanen IMpokaaaka
I111b6.754152.012-16

(

e
B

1
£ N d
[ i '
L i HInuabka I MecT
L
L,

Pucynok A.2a — 'abGaputHbie pazmepsl OecdaHIeBbIX ipeodpazoBarteneit MD-10.2.1-50
C KOMILTEKTOM MOHTaxHbIX YacTeid KMU M® Ne § (c dnannamm)
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Boar

daanern

IIpeoOpa3oBaTenn pacxoaa

njan Maket

HepeMbl‘lKa KOHTAKTHas

IMpoxaaaka
I1I1B6.754152.012-16
A—
I'OCT 16037-Y7
—_/ =] \ﬁ
n =
- No#
. I _|
= i R e =
a 9 1 l ]
s
e
Tpy6a npuBapHas =\ i . d
. n Mect
L HInuabka
LBx.* LBbIXx.*
2DN mif |~ L | 2DN min
A— L2
L 0011

Pucynok A.26 — 'abGaputHbie pazmepsl OecdaHIeBbIX ipeodpazoBateneit MD-10.2.1-50
C KOMILTEKTOM MOHTaxHbIX YacTeit KMU M® Ne 9 (duaHib! ¢ npuBapeHHOH TpyOoii)

A-A / )

Hlmax

Tabnuma A.2 - I'aGapuTHbIC U MIPUCOCTUHHU-
TenbHbIe pazMepsl M®-10.2.1-50

DN 50
Hmax 215
Hlmax 285
L 205
L1 254
L2 310

5 LoOmx 554
= |a 112
Z | b 144
aQ
g |c 71
é’ D1 160
D2 125
Dtp 57
S 3,5
dl 59
d M16
n, T 4
g | MO 2
s | c KMU
& | - c Tpybamu 9,5
= - 6e3 Tpyo 8,2
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Y4acTok npsimoii
BXO0J1

YyacTok npsiMoii

[ BbIXOA

!
©
(1]

['abGapuTHBIC ¥ IPUCOCAMHUTEIBHEBIE Pa3MePbl B COOTBETCTBHIHY € TaOuuIeH A. 1
Maket u300pakeH B cOOpe ¢ KOMIUIEKTOM MOHTaKHBIX YacTeit KMY M® Ne6

.Pucynok A.3 — Maxker npeoOpazosareneii ucnonsenus M®-10.2 DN 10, 20, 32
(pe3bp00BOIi TIIACTUKOBBIN)

/Ra6,3
O0o3HaueHne DN PN, D, d, S, Macca,
MIla MM MM | MM KI'
[II15.754152.012-16 | 50 | 1,6(2,5) | 109 50 4 0,055
o e \/Ra6,3 I1I16.754152.012-20 | 10 1,6 1;3, 10,5 | 1,5 0,005

1. Marepuan:

[Taponut IIOH I'OCT481;

st uer.-20: TKMII-M I'OCT 7338.
2. * PazMep [uIst CIpaBoK.

Pucynox A.4 — Ilpoxmanka I1I16.754152.012
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MNPUJIOXEHHUE b
PACIIOJIO)KEHHUE 3JIEMEHTOB YIIPABJIEHUA U KOMMYTAIIUU

Kieiimo nosepuTest

M® XP6 — cepBUCHBIN pa3beM;

XP7 XP7 — pa3bem a1 MOAKIIOUEHHS TUT1aThl nHTepdeiica RS-485
(BcTpoeHHOT0 OJI0Ka WHAMKAIMH JJIs Tpeodpa3oBaTeneii uc-
nonHeHus «1x»);

XP8 — pazbeM 1 pa3perieHus 3aucy IapaMeTpoB;

VDI — cBeroamon, jid MHAUKALMH COCTOSIHUS MD;

XP4 — pa3bem KoH(HUTYpaIUH.

+

O 9 xT1

=]
20000000 5
1 8 X

Pucynok B.1 - PacrionoxeHune 371eMEHTOB YIIPaBJIeH!sI © KOMMYTAIlUH TUTAThI TIpeoOpa3oBaTeneit
ucrioiHeHn M® u MO-YU
*IIpumeyanue - Obo3HaueHne KOHTAKTOB kiieMMHHKa XT1 1 QyHKIMOHATEHOE HANMEHOBAHHE IICTICH
npuBeneHo B Tabmuie b.1. O6o3naveHre koHTakToB pazbema XP3 (Buika IDC-10) 1 HamMeHOBaHHE CHTHAIIOB
Uit oOMeHa TaHHBIMH depe3 nHTepdetic RS-232 npuseneno B Tabnune b.2.

Tabmuna b.1 Tab6muna b.2
1 -
3 SSttSStt n Curnai «Crapt/cTon» (BX0m) é TXD
3 GND 3
4| +12B Turanme 7 GND
5 -V . 5
¢ Y WMy abCHBIN BBIXO[T c RXD
7 -F (-R¥) YactotHsI# BeIX0A 11 ucn. M®-Y unu 7
(MMITYJIbCHO-MCKPETHBIN BBIXOJT 8 DTR
8| +F (+R*) st uer. MO-P*) 9
T RTS
O0o3HaYeHNE KOHTAKTOB BUIKKH XP4 mpuseneHo B Tadnuie b.3.
Tab6nuna b.3
Konrakt Lenb ITepembiuka OYHKIMOHAIbHOE HA3HAUYECHHE
1 *BrimroueHue GuiIbTpa I CriakKUBaHUs CHIIbHBIX HM-
P QuibTp 1-2 MYJIBCHBIX TIOMEX
3 AXTUBH3AIMSL 3ajaHue MUHUMAJIbHOM 1IEHbI UMITYJIbCA IPH MTOBEPKE
MOBEPOYHOr0 3-4 HWMITYJIbCHOT'O BBIXO/a JUIsl YCKOPEHHMS Ipoliecca Ha
4 BBIXOJ1a HaUMEHBIIUX PacXo/ax
> s;;g:;s;lgg 5.6 [TpoBepka pabOTOCIIOCOOHOCTH MUMITYJILCHOT'O BBIXO/1A
6 pacxona MpU OTCYTCTBUH pacxoja
7 Bes nmepeMbruku 9600 6o
8 CkopocTh 00OMeHa 7-8 4800 bon
9 P 9-10 2400 601
cIIK
10 7-8,9-10 1200 6ox

[Ipumeuanue — mnpu pabore PUIbTPa yBENUUUBACTCS MHEPIIUMOHHOCTH TTOKa3aHui M® o ummysbe-
HOMY, YaCTOTHOMY, TOKOBOMY BBIXOJIaM TIPU PE3KOM CMEHE pacxoja, MpH OTKIIoUeHHOM QuiibTpe M® He 00-
JIafaeT HHEPLIUOHHOCTBIO TOKA3aHUM.
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3aIUATHI OT IIOMEX - B COOTBETCTBUH ¢ Tadimiei b.4.

Kueiimo nmoseputens

N

Fa)\

PacnonosxeHust 21eMeHTOB
YIIpaBJICHHS 1 KOMMYTAIlUN
miaTel uHTEpdetica MD RS-485

Taonuna b.4
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Kieiimo nosepurens

D ©
Inara Ilnara
Ilnara unrepdeiica ypg XP8
M® M® RS - 485 3 MO aara MFCO-4-20 ;
I e E e
pr  [e2] x11 (2222 i3
==l ywaB & T
+ ‘ + | 0 I |
)] O9g xm1 |_|= —olf O 8 XxT1 —
,o_ o ~ N 9— o ~ N
ol 00000000 3 ol |[20000000| N
< 3 . < | [xP3 <1 3 5 < | [xP3
N N —
oy 22 oy .-
Kiaeiimo OTK Kaeiimo OTK
O o O &
Pucynok b.2

Pucynok b.3

Pacnonoxxenne miatel MFCO-4-20
U KJIEMMHOM KOJIOJKHU JUISL IO JKJIFOUEHUS

BHEIIHUX YCTPOUCTB K TOKOBOMY BBIXOlY
[Ipumeuyanune — OOo3HAUCHME KOHTAKTOB KiIeMMHuKa XT1 tuiatel uatepdeiica M® RS-485 u mkxammepos

-U [Turanue XP1 — mxamnepsl miaTel uHTepdeiica MO RS-485

+U or71030B Ixamnepsr:1,:2; :3,:4; :5,:6 ycranaBiauBaroTcs Ha XP1 matel uaTepdeiica MD
A RS-485 Bce ogHOBpEMEHHO U MpeAHA3HAYUCHBI [Tl 3aIUTHI OT MIOMEX MPU OTCYT-
B Wurepdetic RS-485 CTBHMM Harpy3Ku Ha JINHUH CBSI3U.

[Tpy HaMYMK HATPY3KU Ha JIMHWUU CBS3H JPKAMIIEPhI JOJDKHBI OBITh YIaJICHBI.

Paznpem XP2
DIeMeHT
MIATAHMS
CR2032
3aIyTHBIN
KOJITIAYOK
Paspem XP1
ITnata nHIUKAIMH
Kneiimo MFL3.x
OTK Ineiid ms
MTOAKIIOUEHUS
Kk XP7 mnater M®
cM. Puc. B5

XP1 — pazbem ajis pa3pernieHus 3aucy mapaMeTposB.

(04.2024)

Pucynok b.4.1
biox nanukamun b1 M®-Ux (¢ Ilnaroit MFL3.x)
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Pazbpem XP2

3aIyTHBIN
KOJITIAYOK
Paszpem XP1

DIeMeHT
MIATAHMS
CR2032

Knomka
YIIpaBIIeHUs,
SB5

[InaTa MHAMKALK
MFL4.x

Kretimo
OTK

MTOKIIOUEHUS
Kk XP7 mnater M®

cM. Puc. B5

XP1 — pazbem ajis pa3penieHus 3aucy mapaMmeTpoB.

Pucynok b.4.2
biok nanukamuun b1 M®-Ux (¢ [lnatoit MFL4.x)

X1 X2 X3 X4
[ [ [ [ [ [ [ [
I out P RS-485
+ -]+ -1A B + -

Toxosrerii | Kanan .
Wnrepdeiic RS-485
BBIXOJ |JaBJICHHUS

° M®-H, C
° ° M®-T, H, C
° ° ° baok magukanuu BU M®-U3*

* B coctaBe cucreM u3mMepuTelbHbXx UC. M.
Pucynok Bb.5 O6o3HaueHne KOHTAKTOB KJIGMMHUKOB X 1-X4
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MNPUJIOXEHHUE B
CXEMBbI BBIXO/JIHBIX IEINEM JJISI TOAKJIIOUYEHUS BHEITHUX YCTPOMCTB

XT1
S
K BHeluHemy curHany

AN
- Yacr. Bbix. F gnsa ncn. M®-Y;
" WAmn.-auckp. BbIX.R ucn. M®-P
«CtapTt/cTon» .‘ 7
o T
Mutanne M®

Pucynoxk B.1 Cxema Bxoja ynpaBieHUsI BHEIIHUMHU
curHagamu «CTapT/cTomn

Pucynok B.2 CxeMa 4aCTOTHOTO BBIXO/Ia U M-
MyJIBCHO-AMCKPETHOT0 BhIXxoaa R

[IpumMeyanue: g BEIXOAOB, IPEACTABICHHBIX Ha
pucynkax B.2 u B.3, npu orcyTrcTBUM NMUTaHMS Tpe-
oOpasoBaresnsi BBIXOAHOH AMOJ OTKIIIOYEH 3JIEKTPOH-
HOH CXeMOM yIpaBieHUs

MutaHne MP

Pucynok B.3 CxemMa nMITyTbCHOT'O BBIXOZA

Posetka DB-9F PozeTka IDC-10

Uenb —< >— Uenb

TxD 3 * 1 TxD

1 L 2 TxD

GND 5 ‘[ 3 | GND

6 4 | GND

RxD 2 ‘[ 5 RxD

8 6 RxD

DTR 4 ‘[ 7 DTR

9 8 DTR

RTS 7 4 9 RTS

K L 10 | RTS
K

KkM® XP3

Pucynoxk B.4 Cxema kabens mis nogxiatouenus MO k [TK

Mnarta nHtepdenca
M® RS-485 lem: 1@
XT1 _ Boix I- - -
U — Unur.ot 10 10 30 B,
+U —t» oT7R030B Bex I+ |+ ’H * 50mA
A — B ceTb RS-485 —
Ilaara IBBIX
B —— B ceTb RS-485 MFCO-4-20 - ot 4 10 20 MA
Pucynok B.5 Cxema BBIXOTHBIX IEHEH Pucynox B.6 Cxema moaxIrO4eHHsI TOKOBOT'O BBIXOJa
riatel uHTEpGdeiica RS-485 ucnosHeHuss M®-T Kk BHEIIHUM yCTPOHCTBAM
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HNPUJIOXEHHUE I

TPEBOBAHUSA K JJIMHE NIPAMbBIX YYACTKOB
MoHTaKHBII Y4aCTOK

KoHdpy3op, nepexon ] M® /
S nsran VTR
] | [

LLapoBo# KpaH B NOJIOXXeHUU
NOJIHOCTbL IO OTKPbIT

AJTHHA
He perjaMeHTHpYeTcs

OTBOA, KONEHo

OunLTp ( <l'> s

MpszeBuK S S
\vl
. 3DN*
3aaBuxka S
) 8 DN * X

3aTBOp NOBOPOTHBLIN i \ s

KnanaH perynupyrowumn

Hacoc S @ S

* _ He MeHee

Pucynox I'.1

[Ipumeganue - [lpu ycranoBke M® peBepcHBHOTO UCIIOTHEHUS JJIMHA MOHTAKHOT'O yJacTKa Ha BXoE (BbI-
xoz1e) M® nomkHa BEIOMPATHCS B 3aBUCHMOCTH OT HCIIONB3YEMOI TpyOOIpOBOIHONW apMaTyphl B COOTBETCTBUU C

JAHHBIM PUCYHKOM.

(04.2024)
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MHNPUJIOXEHHUE /11
BJOK UHAUKALIMHU, CTPYKTYPA MEHIO IIAPAMETPbBI

I N PP

\
@HAPAMETPBI F=( 06rem V+ K= O6wem V- K= PacxonQ K=
J
= e &

Tpab

Omucanne meHiO [IAPAMETPBI

Tabnuma O1.1 - Tekymue napamerpsl aist MO-U

KK HanmeHoBaHMe napamerpa Onucanue
Cuyerunk 00beMa C HAPACTAIONIMM UTOTOM JJIS IIPSIMOTO
O6bvem V+ O6bem P P
HaTpaBJICHHsI TOTOKA
Cyerunk oO0beMa ¢ HapaCTAIONIMM UTOTOM JJIsl 00paTHO-
O06bem V- O6bem P H s p
T'O HANPAaBJICHUS TIOTOKA
Pacxon Q . .
(/1) OOBeMHBIN pacxon Tekymuit pacxon
Haenenue P . Texywee uzbbimounoe oasieHue usmepsemoll cpeovl
Haenenue usmepsemoti cpeov
(Mlla) (ona ucn. M®-U ne ucnonvzyemcsy)
N WuTepBan BpeMeHH, B TEUEHHE KOTOPOT'O BBITTOIHSIETCS
Tpab Bpewmst 6e3aBapuiiHoii paboTHI p P ’ P
cuer
Onaru HC (anmapaTHBIX UITH Bo3HuKaroT nmpu NOsSBIEHUH HEHCITPaBHOCTEH (DyHK-
HC CHCTEMHBIX OIIMOOK M PEKH- MUOHANBHBIX y3110B M®-U, c6oeB mpu paboTe ¢ mams-
MOB) 1610 U T.1. HC B cooTBercTBHHM ¢ Tabnumen [1.2.

Ta6nuna /1.2 - Hemrartaeie cutyanuu aas M®-U

Kon | VYcnoHoe o6o3nauenue B [10 Onwucanue
1 - HeucnpasHocTs
2 g<0 OOpaTHOE HanpaBJICHUE
3 2 < Zuop Pacxon MeHbIIE TOpOra YyBCTBUTEIBHOCTH
4 2> 2 max Pacxop 6ombliie MaKCHUMaIbHOTO (HaHOOJIBILEro)
5 Cooit EEPROM COoli maMsTH mporeccopa
6 RTC OTKa3 BHYTPEHHHX YacOB
7 Copoc ITepesamnyck npoineccopa
8 OTCcyTCTBHE MUTAHU Bo3HuKaer npu oTCyTCTBHM MUTaHUs Oojee Jyaca

[Ipumeyanue —

B I10 «Mactep®noy-CepBucy» A0MyCKaeTcsl yCIOBHOE 0003HaYeHNE 00hEMHOT0 pacxoaa — g.
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WMPOMMPUEOP

HNPUJIIOXKXEHHUE /12
BJOK UHAUKALIUU, CTPYKTYPA MEHIO APXUBbI

=

::><1Hac03017| apxms)
~~

[ Haswurartop ]

___________________________________

Omucanne meHIO APXHWBbBI

Tabnuua 2.1 - IlapameTpsl 4aCOBBIX, CYTOUHBIX U MECSIYHBIX APXUBOB

HaunmenoBanue
KKHU Ornucanue
rnapamMerpa

O6bem BoAONIOTPEOICHNUS B MPSMOM HarpaBJie-

V+ (») O6bem noTpebiieHus ! p p p
HUH 32 TIEPHUO]] apXUBAITNHI
O6bem BoAoNOTpeOICHNS B OOpaTHOM HaIpaBJiie-

V- (\) O6bem noTpebiieHus ! p p p

HUH 32 TIEPHUO]] apXUBAITNHI
Cpeonee Oasnenue HcuOKOCmMuU 8 COOMBEMCHI-

P (Mlla) Jlasnenue 8yIOUleM UBMEPUMETTbHOM KAHALe 3a Nepuoo ap-
xueayuu (0nsa ucn. M®-H ne ucnonvsyemcs)
Bo3HuKaIOT npy NOSBIECHUN HEUCTIPABHOCTEN (DyHK-

@naru HC (anmapaTHBIX UITH p P by
HC UOHANBHBIX y3110B M®-U, cb6oeB mpu paboTe ¢ mams-
CHCTEMHBIX OIINOOK ¥ PEXHMOB) o
1610 M T.1. HC B cooTBercTBHM ¢ Tabnumen [1.2.
N HuTepBan BpeMeHH, B TeueHHEe KoToporo Ha M® ObL10
Tpab Bpewms 6e3aBapuitHoii paboThl P P ’ p

MMOJaHO MU TAHWEC 3a ICPHUOJ] apXUBAIIUN
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HNPUJIIOXKEHUE /I3
BJIOK UHJIUKAIIMA, CTPYKTYPA MEHIO HACTPOUKH

( 3. HACTPOWMKM ))

o (2 e Tt

51 3. Nopr RS485 ] Cropocts k2 Cer.aapec |

Bec uMnynbca m JIUTENBHOCTD ]

?{6. Pmax gatumka )Z>| Pmax patumka ]

_[:>(7. C6poc apxuBa )Z:)l C6poc apxusa |

Onucanne menro HACTPOUKHA

Ta6aunua J3.1 - Memio HACTPOMKH
KK HanmeHoBaHMe napamerpa Onucanue
3aB.HOMED 3aBOICKOM HOMED CepuiiHbIH HOMEp, IPUCBOCHHBIN MTPEOOPa30BATEIIO pacXoaa
MO (nanee — I1P, B nmpunoxenusix /3, J14) npu n3roroBieHuu
Yacwr*
Bpewms Bpewms Tekymiee BpemMs
Hara Hara Tekyias garta
IHoaceerka
Ioncaerka TToncperka XK1 Bpewmsi, mo ucreuenuto koroporo nojcserka XKW otkitoua-
ercsi. [Ipu 3Havennu 0 MoJCBETKA HE OTKITIOYACTCS
IHopt RS485
Cropocts Cropocts mopta VcraHOBIIGHHAs CKOPOCTh — TEpeiavyd  JaHHBIX  [PUEMO-
IepetaTYnKoOM
Cer. agpec CereBoit agpec Anpec, HCIIONIb3yeMbIH TIpH padoTe B ceTh 1o uHTephercy

RS-485. Inanazon 3nadyenwnii ot 1 mo 255

HmMn.BbIX0/

Bec umnynbca

Bec umnynbca

Bec nmnynnca B M3/q, cunTaHHblid u3 [1P

JnurenpHocTh | JnuTenbHOCTD JnuTenbHOCTh MMIyJIbca B MC, curuTaHHas u3 [1P
Ioporu
Quane HaunGonpmuii pacxon HawnGonpmuii pacxon I1P
Qunop ITopor uyBCTBUTENBHOCTH ITopor uyscTBUTENBHOCTH [1P
Pmax oamuuxa (0ns ucn. M®-U ne ucnonvzyemcs)
Pmax oamu Maxcumanvroe oasnenue Maxcumanvroe oasnenue ¢ Mlla, na komopoe paccuuman

oamyura 0asieHus

0amuuk 0asieHusl.
Buvibupaemcs uz paoa (0,6 -1,0-1,6 -2,5) Mlla
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Oxonuanue mabauywot /3.1

KK | HanmeHoBaHMe napamerpa | Onucanue

Copoc apxuBa

Copoc apxuBa | COpoc apxuBa Copoc apxupa (/la/Her). [lns ycnemHoro copoca Ha Ijiate
npeodpasoBaTenss M® nomkHA CTOSATH IEpEMbIUKa, pa3pe-
IIAIOIIAs 3aITUCh.

[Ipumevanus

1 * YcraHoBKa BpeMEHH M JIaThl:
Cnoco06 1, musa ucn. brnokos unaukaruu ¢ ITmaroit MFL3.x wmm ITnatoit MFL4.x:
B coorBerctBuu ¢ pucynkom b.4.1 i b.4.2 npunoxenust b cHATH 3aIUTHBIN KOIMAaYyOK U yCTaHO-
BUTH Jokamnep XP1 uist pa3peiienus 3anicu mapaMeTpoB, B TOM YKCIIE BpEMEHH U JAThL.
Cnoco6 2, ms uct. biokos nnaukanuu ¢ Ilmatoir MFL3.x:
B coorBerctBum ¢ pucynkom b.4.1:
1 O6ecrounts MD;
2 Bertamuts 6atapero yacoB (CR2032) Ha 2 nnu Gomnee CeKyH/IBI;
3 BepHyTb Ha MecTO OGaTapero Yacos;
4 Tlomath utauue Ha MO.
Bpems u nata Oyayt cOpornensl Ha 3HadeHus o ymomdanuto: 00:00:00 u 01/01/00.
C atoro momenTa ecth 30 MUHYT, YTOOBI yCTAHOBUTH BPEMsI U JIaTy, HEe yCTaHaBJHBas jkamiep XP1.
PenpaxTupoBanue qpyrux napamMeTpoB OCTaHETCS HEAOCTYITHBIM.
Bpems u maTy MOXHO yCTaHaBJIMBaTh, KaK KHOIIKAMM Ha MaHENH, Tak U ¢ KoMIbioTepa o RS485 unrepdeiicy,
ucnonn3ys [10 «Koupuryparop npudopos»

2 YcraHOBKa OCHOBHBIX IapaMeTpoB (i uct. biokos nnmukamuu ¢ [Tnaroit MFL4.x).

PenaktupoBanue OCHOBHBIX MapaMeTpoB (AaTa, BpeMs, a TakXKe BEpPXHHUI IMpenen JaTdyuKa AaBISHHS s
ucn. bBU M®-12, BU M®-U13) npousBoauTcs NMpU MOMOIIM KHOMKU yrpaBieHus SB5 B cooTBercTBuu ¢ pu-
cyHkoMm b.4.2.
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MMPUJIOXKEHUE /14
BJOK UHAUKALIUHU, CTPYKTYPA MEHIO CEPBUC

==

?{1. MH¢opmauua):>{ 3aB.Homep [P ]@[ DN ]<,t>{ Bepcus MO MNP }(,‘:(>

¢ kenonp Kaf Bepans MO BU f
¢ 3as.omep BU k=  KCMOBM |

:I::>( 3. Kanan P ]:>{ Koa ALMN ](ﬁ()[ Tok P ]
4. KannbpoBka ):>[ KP_A ](‘,:(){ KP_B ]

T

Onucanue mexto CepBuc

Ta6numa 4.1 Mento YCTAHOBKH

KK

HawnmenoBanue napamerpa | Omnucanue

KKN

3aB. Homep I1P

3asozckoit Homep TP 3aBo/CKOI HOMEp IpeoOpaszosarens [P

DN

Hunamerp HoMuHansHBIH auaMeTp npeodpasoparens 1P

Bepcus I10 1P Bepcust mporpaMmmHOro obecredeHus Bepeust mporpaMMHoro obecriedeus 1P
1P

KC IO TP KonTtponbHas cymma porpaMMHOTO | KonTponbHas cyMMa IPOrPAMMHOTO OOECIICCHIS
obecnieuenus [1P P

Bepcus 110 BA Bepcust mporpamMmHOro obecredeHus Bepcust IpOrpaMMHOrO 00eCIIeueHHs GII0Ka MHIH-
OJI0Ka MHINKAIIH KT

3aB. HoMep B *

3aponickoit Homep BU 3aBojicKoil HoMep 1atel B

KC I1O br* KonTponbHas cymma porpaMMHOTO | KonTponbHas cyMMa ITPOrPAMMHOTO OOECIICCHIS
obecnieuenuss bBU BN
ToKOBLIi BBIX0]
Tok. BBIXOJ | T okoBBIN BBIXO | 3HaueHne TOKka B MA Ha TOKOBOM BbIxoae bU
Kanan oaenenusn (Ons ucn. M®O-HU ne ucnonvsyemcs)
Koo ALIT Koo ALIT Kon AIIT naTunka maBieHus
Tox P Tox P Toxk maTunka gaBieHust B MA
Kanu6poBka
KP A 3HaveHHe KaIMOPOBOYHBIX KOA((HUIIMSHTOB KaHaja
KP B Kosgpuyenmul xanana oasnenus ABJICHAS
KI A Koag.A 3HaveHHe KaInOpOBOYHOI0 Ko duimenta A mis

TOKOBOI'O BBIXOJa

[Ipumeyanue —

* JloctymHo HaunHast ¢ Bepeun 2.1 [10 BU

(04.2024)
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IPNJIOKXEHMUE E
I'PA®UK 3ABUCUMOCTHU ITIOTEPH JABJIEHUS HA M®D
OT TEKYHIEI'O PACXO/JIA
DN 10 DN 20 DN 32 DN 50
AP, MIla x -
0,01
7- 7
// 4 [ Yy
1-10 4 A , > d
A 1', //I &
)4 ,/ Bz
1-104 = // = / ,z/ -
// vd =
/ b / |/
1-10° I — /| — ,,/
// i p i
1 10.5 ,’/ ”// /
= 7 = == Z
7 v x
/ // /
1-107 /| / ”//
1-10-
0,01 0,1 1 10 100

Pacxox, m>/4ac
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