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B cBs3M ¢ nocTosiHHOM paboTon No ycoBepLUEHCTBOBaHUIO Npnbopa BO3MOXHbI OTNK-
4YMSA OT HACTOSLLEro PYKOBOACTBA, HE BINAIOLLNE HA METPOSIOrMyeckme n oyHKLMoHasb-
Hble XapaKTEPUCTUKN.
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BBepeHune

PykoBoACTBO Mo aKcniyataumMm COAEPXNT TEXHUYECKNE AaHHble, onMcaHne npuHumuna
OENCTBUA U YCTPOMCTBA, a Takke CBeAeHUs, Heobxoanmble ANns NpaBUbHOM 3KcnnyaTa-
UMM pacxogomepa-cyétumka anektpomarHutHoro «MUTEP®NOY T» moaudukaumm 3
(nanee — pacxogomep), nrotasnueaemoro B cootsetcteun ¢ TPOH.407112.019 TY.

O6cnyxuBatrowWwmii NnepcoHan, NpoBOAALWMIA MOHTaX (OEMOHTax), SKchnyaTauuio u
TexHnyeckoe ob6Ccny>KMBaHme pacxogoMepoB, AOMMKEH N3YUMTb HACTOALLEE PYKOBOACTBO
no aKcnnyaTaunmn n NPOMUTU MHCTPYKTaX No TexHuke 6e3onacHoCTu npu paboTte C anekT-
pOyCTaHOBKaMMU.

Pacxogomepbl-cHéTumkn anektpomarHutHole NMUATEP®IIOY T 3apernctpupoBaHbl B
denepanbHOM MHOPMaUMOHHOM boHae no obecnevyeHnto eanHcTBa U3MepeHnin nog
Homepom 83188-21.

TexHu4yeckne gaHHble U onucaHne pacxogomepos-cyétumkoB NMMTEP®INOY T moau-
dukaummn 3 B3pbIBO3ALLMLLEHHOTO MCMOMHEHNS NPMBEAEHbI B PyKOBOACTBE MO 3KCMsya-
Tauun TPOH.407112.019-03.01 P3.

MEPEYEHb MPUHATLIX TEPMWHOB 1 COKPALLEHNN

DN ., - HOMUHanbHLIK gnameTp;

QL ., - MMHMManbHbIN M3MepAeMbIi 0O bEMHBIN pacxos;

Q3 - HOMUHanbHbIA N3MEPSEMbIN OOBEMHbBIN Pacxoa;

Q4 i, - MakcumanbHbIn (Neperpy30yHbIN) N3MepsieMbIN Pacxos;
BU o - BEC UMMNyrbCa;

OATUUK .............. - NepBUYHbIN NpeobpasoBaTenb pacxoaa;

UM - N3mepuTenbHbIN NpeobpasoBaTtenb (650K ANEKTPOHUKN);
MO e, - nporpaMmmHoe obecneyeHme;

MYS .. - NpaBuna yCTpoMcTBa 3NeKTPOYyCTaHOBOK;
PO - PYKOBOACTBO MO 3Kcnnyarauuu;

CepsucHoe IM0.....- T1O «[MUTEP®JIOY T. KoHdurypatop»;

- - TemnepaTtypa oKkpyxatoLien cpeqbl;

J - Temnepartypa n3MepsemMon cpeabl;

£C 1 { O - ONeKTpoaBUXYyLLas cuna.
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PYKOBOD,CTBO no aKcnyataumn

MpvmMep 3anmcu o6o3HaYeHUs pacxogomepa npu 3akase:

Mutepdnoy T3
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1. OMUCAHUE U PABOTA

1.1. HasHauyeHue pacxoagomepa

Pacxogomepbl-cHeTunkn anektpomarHmtHele «[TMTEP®IOY T» mogudumkaumm 3 npea-
HasHa4eHbl Ana namepeHns 06bEMHOro pacxofa n ob6bEma aneKTponPOBOASALLMX KNOKO-
CTEW, Nynbn U CYCMEH3U, UMEILLNX MUHUMATbHYO 3NeKTPOonpoBoaHOCTb 5x10“ Cm/m B
LUMPOKUX AnanasoHax n3MeHeHus Temnepartypbl. Pacxogomepsl MOryT yctaHaBnmMBaTbCA
Ha MeTannuMyeckue, NNacTUKoBble, MeTannonIacTuKoBble TPybonpoBoab!.

Pacxogomepbl MOryT MPUMEHATLCS Ha NPeanpUATUSX XMMUYECKOW, MeTannypruye-
CKOW, LEeNMNo3Ho-6ymMaxkHOW, ropHoaoObIBaloWwen, nUWEBON MNPOMbILLIIEHHOCTH,
HedTerasoBoro KoOMrnrekca, o6bekTax 3HepreTMkM 1 BogokaHana.

Pacxogomepbl obecnevnBatorT:

e V3MepeHne cpegHero oGbeMHOro pacxoaa npu npsMoM 1 o6paTHOM Hanpasne-
HWUM NOTOKa;

e onpegeneHve oobema HapacTalLMM UTOFOM OTAErNbHO AN NPSAMOro 1 obpar-
HOro HarnpaBIieHUs! NOTOKa;

e WHOMKaums obbema HapacTalowunm UTorom Aand npAaMoro HanpasJi€eHUA NOTOKa C
BO3MO>XXHOCTbIO C6pOC3 Ha4arbHOIro 3Ha4YeHu4d;

® KOHTPOSb OTCYTCTBUSI U3MEPSIEMON cpeabl B AaTUMKE;
® WHAMKAUMIO Pe3ynbTaToB U3MEPEHWI;

e BbIBOA U3MEPUTENbHOW N MarHOCTUYECKON MHGOOPMaLUKM B BUAE TOKOBOIO CUr-
Hana n yepes ungposble nHTepdencel HART nnn RS-485 (npy Hanu4mnn), ymc-
NOUMNYJbCHBIX U NTOrMYECKUX CUrHamMoB;

® aBTOMAaTUYECKUN KOHTPOJ1b U MHOUKAUMIO ANarHOCTUpyeMbIX CVITyaLlVIVI N OTKa30B,
® 3alinTy YCTAHOBOYHbLIX AAaHHbLIX OT HECAHKLMOHNPOBAHHOIO A0CTYNa;
® pacyeT MaccoBOro pacxoga rno 3agaHHOMY 3Ha4€HUIO NIIOTHOCTU XXNOKOCTU.

1.2. TexHU4YeCKMe XapaKTepPUCTUKN
1.2.1. Mapamempsbi usamepsiemoli cpeobi

YaenbHasa anekTponpoBOAHOCTb, CM/M, HE MEHEE ...........cvvvveeeeeiiieeeeeeiiieeeeeeaaann 5 x10%
HenTpanbHOCTb NO OTHOLLUEHUIO K (PYTEPOBKE ...ccvvvniieeiiiieeeeiiiieeeeeiineeeeenennns ETFE, PU;
Temnepatypa namepsiemon cpeabl (PU) ......ccooovvviiiiieiiiiiieee, oT muHyc 10 go 70 °C;
Temnepatypa namepsiemon cpeabl (ETFE).......covvieeei oT MuHyc 29 o 150 °C;
Pabouyee gaBneHne namepsiemMon cpeapbl, He BOMnee ........ccoeeevvvveeeeeennnnn. 2,5 (4.0)* MMNa.
* No 3akasy

1.2.2. Pabou4ue ycnoeus aKcrniyamayuu

TemnepaTypa OKPY>KaIOLLETO BO3AYXA......ccceeeeeeeeeeaaaaaaaannn oT muHyc 40 go nntoc 60 °C;
OTHOcuTenbHasa BriaxxHOCTb Bo3ayxa nNpu 35 °C, HE BONee.........cevveeeeiiiiiiiiiieee. 95 %;
ATMOCEPHOE OABMEHNE B ANAMABOHE ... ..cccevvvneeeiiiiieeeeeriieeeeeriinaeeennns 66...106,7 kla;
lMepemeHHOe marHMTHoe none 4Yactoton 50 My, He Bonee .............vveeeeeennnn. 400 Alwm;
MexaHun4yeckas Bubpauusa yactotom 10,55 Ny ¢ amnnutygon cmewenms go... 0,35 mwm;
Crenenb 3awmTel koprnyca no NOCT 14254-2015: ........ccccoeeeeeiiiiinns IP66, IP67, IP68*.

* IP68 ToNbko ANA gaTyMka pasfesibHOro UCMOSTHEHUS.

BHUMAHUE! 3anpelwaeTtcs akcnnyatauma pacxogomepos B0 BAPbIBOOINACHbIX
MOMELLEHUAX.
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1.2.3. [NMokazamesnu HadexHocmu
CpeaHsas HapaboTKa HA OTKA3, Y, HE MEHEE...........ceeeeevriieeeeeeiiieeeeeerieeeesenan s 150 000;
CPOK CIYXKODI, NET, HE MEHEE .....uiieeeieieeiiiiiiieeeeeeeeeeeaattae e e e e e e e eeaaasannaaeeaeeeeeensnsnnnaens 15.

1.3. MeTponoruyeckue xapakTepuCTUKH

[OwnameTpbl ycrnoBHbix npoxogoB (DN) n cooTBeTCTBYOWME 3HAYEHNSA PACXO40B Npu-
BeAeHbl B Tabn. 1.1.

Mpeaenbl 4onyckaeMom OTHOCUTENbHOW NOrPELLHOCTM N3MepPEHNA pacxoda n o6 béma
npw NtoBoM HanpaBneHun NoToka B AnanasoHe pacxonos oT Q3 oo Q1 (ckopocTb cpeapl
ot 10 go 0,01 m/c) cocTaBnsoT:

+(0,2 4+ 0,01 x (Q3/Q))% - ona knacca To4HocTn KO2;
+(0,5+ 0,01 x (Q3/Q)) % - ona knacca To4HocTn KOS,
roe  Q — usamepeHHoe 3HadeHve pacxoaa, M3/,

Tabnuua 1.1 3aBncumocTb namepsieMbix 06bEMHbIX pacxogoB oT DN pacxogomepa

Q4 Q3 Ql
HoMuHanbHbi | MakcmanbHbin (nepe- HomuHanbHbIN MuHUManbHbIN
avameTp, DN | TPY304HbIN) pacxoa, M/ pacxog, M3/y pacxog, M3/y
v=12,5wm/c v =10 m/c v =0,01 m/c
20 15 12 0,012
25 22,5 18 0,018
32 37,5 30 0,030
40 56 45 0,045
50 90 72 0,072
65 150 120 0,12
80 225 180 0,18
100 350 280 0,28
150 780 630 0,63
200 1500 1200 1,2

roev =10- % (pacyéTHasa ckopOoCTb NOTOKA, M/C, COOTBETCTBYIOLLLAA pacxoqy).

Mpeaenbl NnpuBeAEHHOM NOrPELLIHOCTM Npeobpa3oBaHMs pacxoda B TOKOBbIV BbIXO4-
Hon curHan 0,05 % (ot gnanasoHa Toka 16 MA).

1.4. dneKktponutaHue

OnekTponuTaHne pacxogomMepa OCYLLUECTBSETCA CTabWMNM3NMPOBAHHbIM Hanpshke-
HHMeM 24 B NOCTOAHHOro TOKa UM OT CETU NepPeMEHHOro Toka HanpsbkeHnem 220 B ¢
yactoton (50%1) lNy. MapameTpbl Lenu NUTaHMs pacxogomepa B 3aBUCMMOCTU OT KOM-
nnekTauum npmBeaeHsl B Tabn. 1.2.

Tabnuua 1.2 MapameTpbl Lenn 3NeKTPUYECKOro NnTaHms

[wvana3oH gonycTnmbIx MoTpebnsiemas MOLLHOCTb,
3Ha4YeHNn HanpsxeHus, B He Bonee
24 B nOCTOAHHOrO TOKa ot 21,6 0o 26,4 B 10 Bt

220 B nepeMeHHOro Toka oT 187 no 242 B 10 BA

HomuHanbHoe HanpsixeHne
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1.5. MNMpumeHsieMble maTepuanbl

[detann n cO60poYHble eanHULbI PacXxodoMeEpPOB U3roTaBNMBalOTCA U3 MaTepuaros,
npvBeAeHHbIX B Tabnuue 1.3.

Tabnuua 1.3 Matepuansl

lMpoToyHas 4yacTb HepxaBetowwas cranb
dyTepoBka ETFE, PU
®dnaHubl HepxaBetowas cranb, yrnepogucras cranb C XMMUYECKN CTOM-
KM NOKpbITUEM
Kopnyc Yrnepoaucras cranb ¢ 3NOKCUAHbIM NOKPbITUEM
QnekTpoabl HepxxaBetowasa ctanb 316L
Hastelloy C
TutaH
TaHTan
Kopnyc U
MOHTa)KHasi KO- AnMOMUHWEBBIN CMMaB ¢ XMMUYECKN CTONKUM NOKPbITUEM

pobka gaTtumka

MaccorabaputHble xapakTepucTmkm pacxogomepos npuseaeHsl B NPUTTOXEHUE A.
1.6. CocTaB uspenus

Tabnuua 1.4 KomnnekT noctaBku pacxogomMmepa

HanmeHoBaHue Kon-Bo lNpnmeyvaHue
Pacxogomep-cyeTymnk aneKkTpoMarHMTHbIN 1 B cooTtBeTCcTBMM C 3aka3om
«MATEPO®JIOY T3»
MacnopTt 1
PykoBogcTtBo no akcnnyaTtauum 1
KabenbHble BBOAbI 2/6 B cooTtBeTCcTBMY C 3aka3omM
3awmnTHbIE TOKONPOBOABI 2
Mpoknagku 2 OCT 15180-86
3asemnsoLwme UCKu 2 Mo 3akasy
KomnnekT kabenen - Mo 3akasy
MCcTOYHUK NnnTaHuna 1 Mo 3akasy

NMPUMEYAHNA:

1. BKkcnnyaTauMoHHasa 4OKYMeHTaums, nporpaMmHoe obecneyeHmne n kapTbl 3akasa Ha
npogykumto « TEPMOTPOHWK», pasmelleHbl Ha canTe npou3BOAUTENS MO ajpecy
http://termotronic.ru.

2.To 3aKaady B KOMMJIEKT NOCTaBKN pacxogomMepa MOXET BKITIo4HaTbCA crneayouiee ao-
NOJIHUTEJIbHOE o6opyp,osaHV|e:

- NpucoeauHUTENbHas apMmatypa: naHubl, rabapuUTHbIN MMUTATOP, Kpenex, AoMnon-
HUTENbHbIE NPOKMAAKM.


http://termotronic.ru/
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2. YCTPOUCTBO U PABOTA
2.1. MpuHumn gencreunA

B ocHoBe npuHumna paboTbl 9NeKTPOMarHMTHOIO pacxogomMepa nexnT namepeHue Be-
nnynHebl AC MHAYKUMMK, BO3HUKaOWEN B 0ObeMe 3NeKTponpoBoasALLEN XUOKOCTH, ne-
pecekaloLen MarHUTHOe Mnorse 3reKTPOMarHUTHOW CUCTEMbI B KaHare gatyuka (puc.2.1).

MepeuyHbIA NpeobpasoBaTtens MamepuTeneHbli npeobpasoearens
pacxopaa (faTumk) (BrIOK 3NeKTPOHUKHK)
[ ’Hndyxmop\ / \

9 4 . UcTounmk » MuTanue
' nuTaHuA

=24 B wnu ~220B

Anekmpodsl AMCKPeTHBIA BLIXOA

E-34c Mumaxue

MoaynL

MamepuTenbHbIn
aHanoro-uugp poBor

uHdykyuu  uHdykmopa . >
yi yrmep ToKoBbLIW tsbmglw 4-20 mA

Monyne . HAR .

BHELHUX hl l

4 KOMMYHMWKaLWI WMHTepdeirc RS-485
4 I .
| Ll
B.
none I WHTepdenc onepatopa l

- J
PucyHok 2.1 CTpykTypHasa cxema pacxogomepa

[atunk npeacraBnsieT cobon y4acTok HEMarHUTHON TPybbl C HEMPOBOASALLMM BHYTPEH-
HMM MOKPbITUEM, CHAPYXW KOTOPOro pasmMelleHbl OOMOTKU MHOYKTOPOB MAarHWTHOW Cu-
ctembl. [Mpy nepeceveHnn aneKTponpoBOAsLLEN CPeaon NMMHUIA MarHUTHOrO Nons Bolpaba-
TbIBAETCS AMEKTPUHECKUI CUrHAST, U3MepsieMbln ABYMS 31EKTPOAaMM Ha NPOTUBOMEXAaLLMX
B rOPU30OHTAarbHOM NIIOCKOCTUN CTEHKAX TPYObI.

OOC vHaykuuun E peructpupyeTtca ABYMS SNeKTpodamMu U nNponopumoHansHa CKOpo-
CTM MOTOKA XNOKOCTU V, PAaCCTOAHMIO MeXAay anekTpogamu d 1 MarHUTHOW UHAYKLMK B:

E=kBdv, (1)
rae Kk — koadnumeHT nponopunoHanbHOCTH.

K, B 1 d — NOCTOsIHHbIE BENMMYMHbBI ANs Kakaoro pacxogomepa. 3HaveHne JC He
3aBUCUT OT TEMMepPAaTypbl, BA3KOCTM U NPOBOAUMOCTM XXMAKOCTM (MPW YCNOBUK, YTO NPOBO-
AVMOCTb COOTBETCTBYET YKa3aHHOM B TEXHUYECKMX XapaKTEPUCTUKAX pacxogomepa).

Bnok 3neKkTPoHWKN yCunMBaeT HanpsiKeHue curHana, oTpunbTPOBbIBAET NMOMEXMU U
paccunTbiBaeT 06beMHbI pacxoq Q.

C y4etom cpopmynbl (1) pacxog Q onpegensietcs cnegyowmmMm obpasom:

rd?
Q:V 7 (2)
roe V:k_—g_d (3)

O6bem xugkocTtun V, npowellen 4yepes gaTumk 3a nHTepsan Bpemenun T, paccynThbl-
BaeTcs no oopmyne:

V=/, QDdt (4)

3Ha4eHne MmaccoBoro pacxona Qm paccynTbiBaeTCs B COOTBETCTBUM C 3aaHHbIM 3Ha-
YeHnem nioTHOCTU KOHTpOJ'II/IpyeMOI7I XNOKOCTH p.

Qm=p-Q (5)
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2.2. KoHcTpykKkumsa pacxopgomepa

Pacxogomep coOCTOUT U3 aNeKTpoOMarHUTHOro NepBMYHOIo NpeobpasoBaTtens pacxoaa
(BaTymKa n BTOPMYHOrO 3NEKTPOHHOrO n3meputensHoro npeobpasosatens (MMM).

[daTunk n3rotaBnmMBaeTCa U3 HEMarHUTHOW TpyObl (HepXxaBsetoLas cTarnb) C HenpoBoas-
LLIMM BHYTPEHHUM NOKPbITUEM ((PyTEPOBKOM) B UCMONHEHUN C ddrTaHLEBbLIM NPUCOEeOUHEHVEM.

B ncnonHeHusax pacxogomepa ¢ DN = 150 Ha Topuax dniaHueB KpenaTca pbiM-60nTbl
ANA yCTaHOBKM pacxogomepa Ha TpybonpoBOA4 C MOMOLLBIO MOABLEMHOIO MexaHu3ma
(kpaH, Tenbdep u T.M.). BHyTPEHHAS NOBEPXHOCTb NPOTOYHOM YacTh gyTepyeTtcsa To-
ponnactom ETFE vnn nonnypetaHom PU, maTtepuan anekTpogoB 3aBUCUT OT BUAA KOH-
TPONUPYEMOM XNOKOCTU.

UMM copepXxnt nameputenbHbIn aHanoro-undpoBon Moaysb, UCTOYHUK MUTAHUSA, MO-
Aynb BHELWHNX KOMMYHUKauun, 6ok nHTepderica onepaTtopa v pasmeLlaeTcs B OTAENb-
HOM repmMeTu4YHOM Kopnyce. Llenn BxogoB, BbIXOO0OB M UCTOYHUKA NUTaAHUSA raribBaHuye-
CKM N30MIMpOBaHbI Apyr OT Apyra.

Pacxogoomep MNutepdnoy T3 BbinyckaeTcsa B ABYX UCNOSTHEHUAX:

® KOMMaKTHOE MCNOSHeHne (M3MepuTenbHbIA NpeobpasoBaTenb 3akpensieH Ha nep-
BUYHOM npeobpasoBarene);

e pasaernbHOEe UCMOSHEHNE (M3MepUTENbHbIN Npeobpa3oBaTenb COEANHSAETCH C
NepBUYHBIM NpeobpasoBaTeENEM CUIOBbLIM M CUTHaNbHbLIM Kabenamu).

BHelwHu Bug pacxogomMepa KOMNakTHOMO UCMOSHEeHNs MPpUMBEAEH Ha puc. 2.2,

Kpbiwka MM MOHTaKHBLIN OTCEK KabGensHbili BBOA,
: 1 ) OnsA BXOOHLIX W
) BeIXOOHBIX CUrHANOB

NuTepdeic onepatopa: ".I
- MHAMKaTOP; |

- Knaewarypa . }
N . |V LT MamepuTensHbIn

npeobpasoearens
(M) Knemma
___3asemneHus
KaBensHeIi BBOA
ANA NUTaLWero
Wunbn HanNPAKeHWA
T
ASY" TEPMOTPOHHK
MnoMBMPOBOYHbIE |~ . Nutepdnoy T3 -32-O1E-KO5-316x2-P25-M-IP67
BUHTEI o HepBHqu”ﬂ Matepuan dyTepoBKu ETFE | o 123456

Marepuan anekTpojoe 316L
n pe06 paBDBE Tenb MakcumansHoe gasnedwe 2,5 MMa
pacxoaa (4artdmk) |nurasee DC 248
CTeneHs 3aWuTe IP&T

-297C< Te <+150°C

HanpasneHue -40°C< Ta <+60°C

noToKa
Capnano B Pocoum

OTKPLIBATL, OTKAKOYKME OT CETWA!

PucyHok 2.2 BHelwHuI BUA pacxogomepa KOMMaKkTHOro UCNOSTHEHUS

MeTannuyeckumn kopnyc Ul 3akpbiBaeTcsa ¢ ABYX CTOPOH HABMHYMBAIOLMMUCA KPbILL-
Kamu C yNIOTHUTENbHBIM KOMbLIOM U3 TBEPAOWN pe3nHbl. [lepeaHssi naHenb BbiNOMHEHA
N3 cTekna.

Mpn HeobxogumocTn (onsa yaobcTBa CYMTbIBaHUSA Noka3aHu) nHamkatop (puc. 3.3)
3neKTpoHHbIN 6ok UMM (puc. 3.4) moryT 6biTb pa3BepHyThbl Ha £90°.

Bsopg nutatowero n nHgpopmaLmMoHHOro kabenen ocyLecTBnaeTcs Yepes aAsa kabenb-
HbIX BBOAA. [epmeTu4HOCTL obecnednBaeTcs 3a CHET YNNOTHUTENBHOMO KOMbLa, ycTa-
HOBMEHHOro BHYTPWU KabenbHOro BBoAa.
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BHewHun Bng gaTymka n nameputensHoOro npeobpasoBaTenis pacxogoMepa pasgesb-
HOro UCMNONHEHNA NnpeacTaBrieHbl Ha puc. 2.3 u puc. 2.4.

Kpbilwka knemmHOro otceka MnomMBUPOBOYHBIN BUHT

// KabenbHbI BROA, ANS

KnemmHbi oTcek cunosoro kabens ot MM

KabenbHbIl BBOA ANA
curHansHoro kabens Ha WM

Wwnsa

ACY TEPMOTPORHK

NMurepdnoy T3 -32-01E-KO5-316x2-P25-M/-IP6T |

Matepuan gyTeposrn ETFE MNe 123456
Matepuan anexTpoaon 316l

Makewmanehoe gasnedne 2,5 MMa
Crenenb 3awmTel P67
-29°C= Te = +150°C

-40°C< Ta<+60°C

Caenano 8 Poccwm

OTKFPbIBATL, OTKNHOYWMB OT CETW!

PucyHok 2.3 BHelwHM BUA fatyuka pacxogomepa pasgesibHoro UCNosIHeHUS
Wwunea

KabenbHblil BBOA ANA MoHTaMHEIN OTCEK KpbIlWKa MOHTaXHOro

p - .
BXOOHBLIX W oTceka
)
LY TEPMOTPOHMK BbLIXOAHbLIX CUrHANOB
Mutepdnoy T3 -32-01E-K05-316x2-P25-M/-IP67 y
WHTepdenc onepartopa:
Muranme DC 24B N2 123456 EJCEIH HI{aTOp‘ p
Creneqs 3awmrsl IPGT KﬂaﬂBMaT pa
-40°C< Ta < +60°C =
s [H[ Knemma 3asemneHus yp

KabenkHelln BBOA ANs
MATaKLLErNo HanpAXeHna

MnoMBMPOBOYHBIA BUHT

Caenano & Pocouu

OTKPBIBATE, OTK/THOHKME O'I-' CETW!

KabenbHeli BBOA ANA
cunoeoro kabens
Ha AaTymK

KabenbHblil BBOA ANA
curHansHoro kabens
OT gaTyuka

PucyHok 2.4 BHewHun Bua UIM pacxogomepa pasgensHOro NCnonHeHns
2.3. Pexumbl paboTbl pacxogomepa

Pacxonomep nmeeT ABa pexuma, oTNM4atoLLmMXcs YpOBHEM A0CTYyna K U3MEHEHWIo na-
paMeTpoB pacxogomepa:

e Pexum KOHOUTYPUPOBAHWE - tocTtupoBku (rpagympoBkm) npubopa eHe pabo-
yeeo npouecca,

e Pexum PABOTA - akcnnyaTaumm pacxogomepa.

B pexume KOHOUTYPUPOBAHWE ¢ nomolubto cneunann3mpoBaHHOIO CEPBUCHOIO
MO MOXHO M3MEHUTb NapamMeTpbl, BNUSIOLWLIME HA METPOSIOrMYECKME XapaKTEPUCTUKM
npmnbopa (Kannubposkm).

[na nepesoga pacxogomepa B pexum KOHOUTYPUPOBAHWME HeobxoanmMo CHATb
KpbiwKy UM, OTKPYTUTb (PMKCHpYOLLME BUHTBI MHOUKATOPA, OTKIOYNTD MHAMKATOP, yYAa-

NNTb NNOMObLI NOBEPUTENS, CHATb 3aLLMTHYIO NSIACTUKOBYHO NaHesb U NepeBecTn nepe-
kntodaTtenb CAL (puc. 2.5) B nonoxeHne « UNLOCK>».

M0 OKOHYaHMKM HOCTMPOBKM NMpubopa HeOOXOAMMO BEPHYTb PACXOAOMEP B PEXMM
PABOTA. [Ina atoro cnefyet BepHyTb nepekntoyatens CAL B nonoxeHne «LOCK»,
YCTaHOBUTb 1 ONSIOMOMPOBaTh 3aLUUTHYIO NaHENb.
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MnomBel MepekniodaTent pexuma
3awuTHas naHens nosepuTena TOKOBOrO BbIXoJa

Wugnkatop

dukcupytoume
BUHTHI

PASSIVE
ACTIVE E

CPERATOR
DISABLE

3awuTHasn MepeknkyaTens

[ocTyn K pexxumy
Kpkiwka naHens Brnoknpoekw onepaTopa

KOHOUIYPUPOBAHWE

PucyHok 2.5 lNepekntoyatenn pexxmmoB paboTbl pacxogomepa

B pexxume PABOTA onepatop nMmeeT BO3MOXHOCTb HabnogaTb namepsaemble 3Haye-
HUS NapameTpoB (Tabnuua 2.5), gnarHocTMyeckyto nHgopmMaumio (Tabnuua 2.7), a Takke
N3MEHATb METPOSNOrMYeCcKn He3Ha4YMMble napamMmeTpbl.

3awmTta oT U3MeHEHUN METPOSIONMYECKM HE3HAUYMMBbIX NAapaMeTPOB HACTPOMKMN pacxono-
Mepa obecneunBaeTcsa annapatHon Gnokuposkon nepekntovatenem OPERATOR, pacno-
NOXEeHHOro nof nHaukatopom UMM (cm. puc. 2.5), n nporpaMmMHON GIIOKMPOBKOW - MaposieM.

B nonoxeHnn «DISABLE» annapatHas 6510kMpoBKa BKITHOYEHA Y UIBMEHUTb HACTPOMKM
pacxogoMepa Henb3s Kak C NOMOLLbLIO KraBmaTypbl, Tak U N0 MHTEP(ENCy C NOMOLLbIO

cepsucHoro NMO. Ha nhgmkatope BbIBOAUTCA NMKTOrpamma B

[nsa oTknoyeHnsa 6NoKMPOBKN NepekntoyaTens HeobXxoAMMO NepeBeCcTU B NOSTOXEHNE
«ENABLE». Ecnu naponb He ycTaHaBnuBarcs, orneparop rnony4aeT BO3MOXHOCTb U3mMe-

HATb Heobxoanmble napameTpbl (MMKTorpamMmma Ip)

Maponb goctyna — YeTbIpéx3HayHoe Yuncno. 1o ymonyaHuio nonb3oBaTenbCKUn na-
ponb paBeH «0000» n moxeT ObiTb M3MeHeH B MeHto [Jocmyn / CMeHa naponsi.

Ecnu yctaHoBneH naponb (NMKTorpamma E), ANs NonyyYyeHnst 4ocTyna HeobxoaMmo
BBECTU BepPHbIN naposib B MeHo [Jocmyn / Beod naporis.

[na 3akpbITUS 4OCTyna nocne BBeAEHHbIX MU3MEHEHW He0BXx0AMMO BOCMONb30BaThCS
MyHKTOM MeHto [Jocmyrn / 3akpbime.

Ecnu B TeyeHne taimayta (10 MUHYT) He ByaeT HaxaTa HM ogHa U3 KnaBuLl, 4OCTYnN
K pefakTMpoBaHuIio NnapameTpoB aBTOMaTUYeCKMN 3akpbiBaeTcs. [1na noBTopHOro paspe-
LUeHns AoCcTyna crnegyeT 3aHOBO BBECTU Naporb.

B cnyyae yTepu nonb3oBaTeNbCKOro Napons creayet 00paTUTbLCS K NPOU3BOANTENIO.

Mpn nomowm cepsucHoro MO «MUNTEP®DJIOY T. KoHdurypatop» no nHtepgencam
RS-485 (npu Hanuuun) nnn HART (Hanpsmyto unn yepes agantepbl, Hanpumep, ICP
DAS 1I-7567 (USB) vnu 1-7547 (Ethernet)) BO3MOXHO U3MEHEHNE METPOSIOrMYECKN He-
3HaYMMbIX NapamMeTpoB. Kak n npy py4HOM M3MEHEHUM napamMeTpoB, B cepBucHom MO
notpebyeTca BBOA Napons.

CepsucHoe MO «MATEP®IIOY T. KoHurypaTop», AOCTYNHO N5 CKaYnBaHUs ¢ opu-
umanbHoro caunta http://termotronic.ru.
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2.4. BbIxogHble CUrHanbl

2.4.1. AHanoezoesblli (mMokoesbll) ebiIxoOHOU cuaHa 4-20 MA

BbIXxogHOM TOK aHanNoroBoro curHana CooTBeTCTBYeT 06bEMHOMY pacxoay 1 CKOPOCTH
XnakocTn. AHanorosbln curHan nmeet HxHee (4 MA) 1 BepxHee (20 MA) 3Ha4eHus Bbl-
XOOHOro TOKa, COOTBETCTBYIOLLME rPaHULaM U3MePSEMOro AgnanasoHa pacxoga.

Tok, nponopuMoHanbHbIi U3MEPEHHOMY 3Ha4yeHuUo pacxoga, B 3aBMCUMOCTM OT
HaCTPOWKK cbopmmupyeTcsa npu nobomM HanpaBneHnn noToka.

[na 6a3oBon KOMNNeKTaumm pacxogomMepa TOKOBbIN BbIXO4 NACCUBHbIN, ANS Makcu-
MarnbHOM KOMMSIEKTAUMN MOXET BbITb, Kak MAaCCUBHbBIM, TaK U aKTUBHbIM.

BbiGop pexxuma TOKOBOro BbIxoga (TONbKO 419 MakCUMaribHOM KOMMMEKTaLMmM) OCyLLEeCTB-
nsetca nepekntodatenem «4-20 MAy, pacnosfioXeHHbIM No4 MHAMKATOPOM pacxogomepa
(puc. 2.5).

lMnTaHne aHanoroBoro BbIXo4a B MAaCCMBHOM pPEXMME OCYLLECTBNAETCS OT BHELUHENO
BTOPUYHOIO MCTOYHMKA NUTaHMs HanpsxeHneMm oT 18 go 30 B. ConpoTuBneHne Harpyskm
OO0JMKHO BbIGMpaThbCs M3 YCNOBUS:

RH (kOm) < (VH,B -9)/20MA, HO He 6onee 600 Om.
Mpu ncnonb3oBaHum kommyHunkaumm HART pekomeHayeTtcs 250 om

[MoakntoyeHne KOHTaKTOB TOKOBOro BbixoAa (+T/-T) 4OMKHO NPOM3BOANTLCA C YH4ETOM
NONAPHOCTW.

P1 — MCTOYHWMK NUTAHWA pacxoaomepa;
P2 — BHELWHUI UCTOYHUK NUTAHWUA

P2
—— (A% &
OKOBbIW —
BbixoA | \ U I

1L_RH_| { ,
OucKpeTHLIA l HART l
BbIXOA

P1
+24B /L 220B
/ -24B I N 220B
PE

MutaHue 4

PucyHok 2.6 Cxema NoaknioYeHnsi NacCMBHOrO TOKOBOMO BbixoAa

B akTMBHOM pexrme aHanoroBbIN BbIXO4 NMTAETCHA OT BCTPOEHHOIO NCTOYHUKA NUTa-
HWS U BHELLUHEro UCTovHMKa He Tpebyetca. ConpoTMBNEHNE Harpy3ku OOSMKHO BblOK-
paTbCH U3 YCIOBUS:

RH (kOm) < 600 Om.

Mpun ncnonb3oBaHum kommyHnkaumm HART pekomeHayeTtcs 250 om
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P1 — NCTOYHMK NMTaHWA pacxogomepa

*CA)
TokoBbIW —_
\ e
OuckpeTHbLIA
BbIX04
P1
+24B /L 220B
MutaHwe
-24B I N 220B
PE

PucyHok 2.7 CxeMa NoaknioYeHnst akTMBHOTO TOKOBOIO BbIXOAa

2.4.2. UHmepgpetc HART

AHarnoroBbIin BbIxog obecrneymBaeT KOMMYHMKaUMIO MO UMdpPOBOMY UHTepdency
HART un no3songaeTt nony4atb MHOpMaLMo 06 namepsemMbiX 1 HACTPOEYHbIX NapameT-
pax, a Takke MoauduuMpoBaTb [OOCTYMNHble napameTpbl € nomowps [10
«MATEP®JIOY T. KoHdurypatop».

Tabnuua 2.1 Xapaktepuctnkn HART- nHtepdenca

ID nsrotoButens Ox611F
ID Tvna npmnbopa OxE482
Bepcua npotokona HART 7
dannbl onncaxHma npmubopa (DD, FDI) Ha cante http://termotronic.ru
Harpyska HART 250 Om

2.4.3. TlanbeaHu4yecku pa3esizaHHbIU OUCKPeMHbIU 8bIXOOHOU cu2Ha
Pacxogomep nmeeT oamMH ANCKPETHbLIN Bbixod. [MapameTpbl Bbixoaa:

TN BbIXOAA MNacCUBHBIN,

MaKkcumanbHas BbixogHas Yactorta 2000 [u;

dopma curHana meangp (npu yactote 6onee 5 y);

MaKcMMarbHasi 4SIMTENbHOCTb akTMBHOIO coctosiHms 0,1 ¢ (Npy YactoTe meHee 5 Mu);

BHellHee nuTaHue Bbixoga ot 3 ao 30 B;

MakcumarnbHO Aonyctumbin Tok 100 MA;

BbIXOAHOE HanpsiKeHne npu MakcumanbHOM TOKe - He bonee 3 B.

[NCKpETHbLIN BbIXO4 UMEET HECKOSTBbKO PEXMMOB paboTbl, MpeACTaBneHHbIX B Tabnuue 2.2.

e o o o o o


http://www.endress.com/
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Tabnuua 2.2 Pexxumbl paboTbl ANCKPETHOIO Bbixoaa

MonapHoCTb BbIXOA-
Koao| Pexum Bbixoga XapakTtepuctuka Bbixoga P A
HOro curHana
O O i
0 YacToTHO- 4 Imim npsmas
MMMYNbCHbIN <
1812 811
(AByHanpasneHH P
1 bl MOTOK) . | JLILIL |vHBepcHas
-Q4 -Q3 -0 %+q0  +@3+Q4 Q
S — Febix 4, - Fruake A T
npsmas
YacToTHo- /]
MMMYNbCHBIN 18121 s11
19 | I
NPSAMO NOTOK (o
3 (P ) St ST MHBEPCHas
’ T * L
0+00 +a3+asa Q
J]MEII'HOCTH‘-{GCI(MQ
cooblyeHnn FBbix /.Fmal{c
4 U Imim! npamas
YacTtoTHo- |
MNMMYNbCHbIN i
obpaTHbIN NOTOK i
5 (06p ) P . | JLJLIL. |mHBepcHas
T T 1 g
-Q4 -Q3 -Qo 9 +Qo Q
6 i I npamas
Komnapartop Pacxopn > 3agaHHoro nopora
7 ___ [ |VvHBepcHad
8 e H npamas
[wnarHocTtuka CobbiTusa anarHoctuku no UJN
9 [ |WHBepcHas

Kaxgblh U3 pexxmMoB MMeeT MnpsMylo (3HadeHue Bbixoda B akTMBHOM COCTOSIHUU
paBHO 0) unn MHBEPCHYIO (3HaYeHWe BbiIXxO4a B aKTMBHOM COCTOSIHUWM paBHO 1) nonsp-
HOCTb BbIXOLHOIO cuUrHana.

B wacmomHo-umnynbcHbix pexumax (UM, c 0 no 5) BbixogHasa yactoTa nponop-
LUMoHanbHa n3aMepeHHoMy pacxogy.

Mo ymonyaHuio yctaHoBrneH pexum 0 - HacTOTHO-UMNYIbCHbIW, ABYHarnpaBreHHbIN
NOTOK, NONAPHOCTL NpsiMas (akTueHbIN 0).

Bec nmnynsca BU (n/umn) moxeT yctaHasnusatbcsa B npegenax ot 0,001 go 9999.

Pac4éT MmHMManbLHO BO3MOXKHOIo 3Ha4yeHuns BU ans cornacoBaHms no YactoTe ¢ npu-
€MHWKOM MMMYNbCHOro cUrHana npoussoautca no gopmyne (6).

BU(1) = Q3/(3,6 - F), (6)

rae Q3 — HOMUMHanbHbIM pacxod, m3/4 (cm. Tabn. 1.1);

F — makcumanbHO gonyctumas ons npyueMHuKa YyactoTa crieqoBaHusa UMnynb-
cos, Iu.
3HayeHnsa BECOB MMMyNbCa, YCTAHOBMEHHbIE NO YMOMYaHUIO, NpuBeaeHbl B Tabn. 2.3
N cooTBeTCTBYHOT YacTtoTe okono 1000 [y npy HOMUHaNBLHOM pacxoae.
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Tabnuua 2.3 3aBoackon BeC uMnysnbca

DN 20 25 32 40 50 65 80 100 | 150 | 200
BW, n/umn | 0,003 | 0,005 | 0,008 | 0,01 | 0,02 | 0,03 | 0,05 | 0,08 | 0,2 0,3

BHUMAHUWE! [lpu npesbiweHnn pacxoga 3HadeHns Q3 dhopmmpyeTca guarHoctude-
cKkoe coobuieHne S12, a npu NpeBbILEHNN BbIXOAHOM YacToThbl 2000 My,
- S11 (cm. Tabn. 2.7).

B pexvme Komnapamop (pexumbl 6 U 7) Ha BbIXO4e U3MEHSAETCS JIOrMYEeCKUn ypo-
BEHb NPU M3MEHEHUMN pacxofa MeHbLUe nnn 6orbLue ycTaHOBMEHHOro nopora. o ymon-
YaHuio ycTaHasnuBaeTcs nopor 0 M3/4, TO eCTb onpeaensieTcsa HanpasreHne NoToka mus-
MepSEMON XNOKOCTH.

B pexume fJuaeHocmuka (pexnmbl 8 1 9) Ha BbIXoAe U3MEHSIETCS FNIOTMYECKUIN ypo-
BEHb NMPX BO3HMKHOBEHMM COOLITUA AMarHocTuku. [Nonb3oBaTernb MOXET Yepe3 CepBuC-
Hoe O ckoHurypmpoBatb macky cobbitui (no UITM) anckpetHoro Beixoaa, noboe m3
KOTOPbIX NPUBELET K UIBMEHEHUNIO NTOTMYECKOTO YPOBHSI.

[MogkntoyeHne KOHTAKTOB AMCKpeTHOro Bbixoaa (+F/-F) cnegyet npovssoanTtb € yyé-
TOM MONSAPHOCTW.

P1 — MCTOYHUMK NMTaHWA pacxogomepa,;
P2 — BHELWHWIA UCTOYHWUK NUTAHUA

TokoBbIW
BbIXOA |
P2
—U_ [ Rn )
luckpeTHbit | L pL VH
BbIX0g A
P1 e
+24B / L 220B
MutaHue 4 / 0
n -24B /| N 220B
- PE

PucyHok 2.8 Cxema nogkroyeHns ANCKPETHOro Bbixoaa
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2.4.4. TlanbeaHu4ecku pa3esizaHHbIU uHmepdgetc RS-485

KoMMyHMKaunoHHbIN nHTepdenc RS-485 obecneumBaeT cBA3b B rpynne U3 HECKOSb-
Knx aboHeHToB Ha pacctosiime go 1200 m.

MpoTtokon nepegayn Modbus RTU, ckopocTb oT 1200 go 115200 boa, napameTpbl CBS3M
yCcTaHaBnueatoTcs Yepes cepsucHoe O unu nHtepdgenc onepatopa (cm. Tabn. 2.5).

[ns yBennyeHns 4anbHOCTU CBA3U MOrYT UCMNOSb3oBaTbCcsa nosToputenn RS-485. MNu-
TaHue BbIXOOHbIX Llenen nHTepgenca ocyLecTBNsSeTCa OT BCTPOEHHOMO rafibBaHUYeCKn
pa3Bs3aHHOrO0 UCTOYHMKA NuTaHus. [pu paboTe Ha BbICOKMX ckopocTax (Bbiwe 19200
6on) nnn npu anuHe kabena 6onee 30 MeTPOB pekoOMEHAYEeTCA MCMNOMb30BaHNE Bbiae-
NEeHHOW BUTOW napbl C COOCTBEHHBbIM 3KPAaHOM, KOTOPbIN 3a3eMMAeTCs Ha KOHLE NPUEM-
Huka. Ecnn npnbopsbl, 06beauUHEHHbIE B OHY CETb, MUTAOTCA OT Pa3NNYHbIX UCTOYHUKOB
NN HaXogATCA Ha 3HAYUTENBHOM yaaneHuu gpyr oT gpyra, To Heob6xo4MMo AONOMHU-
TenbHbIM ApeHaxHbIM NpoBoaoM (GR) 06beanHNTb «3emnm» BCeX yCTPOUCTB. Mpn aTom
cnefyeT yyuTbiBaTb, YTO MOAKIHOYMEHME ycTponcTBa K cetu RS-485 Hy)XHO HauymHaTb
MMEHHO C pPEHaXHOro NpoBoAa, a NPou3BoAsa OTKIOYEeHUe YyCTPOMCTBA B MOCNELHI0
oyepeab OTCOEOMHSATb APEHaXKHbIN NPOBOL.

PucyHok 2.9 Cxema nogkntoveHnsa nHrepgenca RS-485

2.5. ApxvB uamMepeHUMn u XXypHan coobITUn

Pacxogomep nmeeT KonbLueBOW apXmB M3MEPEHHbIX AaHHbIX rnybuHon 8192 3anucu.
MeTKkon BpeMEHN CNY>XUT BpeMS HapaboTKn, Nnepnog apxuBnpoBaHus nporpaMmmmnpyeTcs
ot 15 go 1440 muHyT, No ymon4yaHuio 60 MyvH. B apxuB 3anucbiBaloTCA HaKOMNSEHHbIE
00BbEMBI, MMHMMAIbHBIN N MaKCMMarbHbIN pacxoabl 3a Nepuon apxvBaunn, Tekyliue
3Ha4YeHns pacxoga, CKOpoCTH, MPOBOANMOCTU, hnarm cobbITUN.

Pacxogomep nmeeTt HeCTUpaeMbIn XXypHan coObITUA, B KOTOPbIA 3aHOCATCSA AaHHble 06
N3MEHeHNV NapameTpoB, OTHOCALLMXCH K UBMEHEHUIO METPOSIOMMYECKMUX N SKCNIyaTaumoH-
HbIX NapameTpoB. XKypHarn cobbITuin umeeT rnyouHy 1 024 3anvcu. [Nocne ncyepnaHus rny-
BuHbI XypHana 6rokMpyeTcs BO3MOXHOCTb 3amnMcu HOBbIX MapaMeTpoB M BbIBOAUTCS Ana-
rHocTnyeckoe coobuieHne M1 — «3anvch B 3aLUMLLEHHBIN XXYpHan HEBO3MOXHa». Heobxo-
AVMO 0BpaTUTLCA B CEPBUCHBLIN LIEHTP UMW Ha 3aBOA-MPOV3BOAUTENb.

Mpy OTKMNOYEHUN NUTAHMUS CHETUYMKA XKYpPHaIT U apXUB COXPaHSAOTCS B SHEProHe3aBu-
CUMOW NaMATU B TEYEHME CpOKa CrnyXbbl npudopa.

UTeHne coaepKMMoro XXypHarna n apxvmea pacxogomMepa nponssoamTcs ¢ nomolubto MO
«ApxmBaTop», AOCTYNHOro A4S ckaumBaHUA ¢ odomumanbHOro camTa http://termotronic.ru.
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2.6. UHTepdhenc onepartopa

Pacxooomep nmeet nHTepdenc onepartopa Af1 HACTPOMKM U KOHPUTYPUPOBaHUSA
pacxogomepa. VIHTepdenc cocTonT N3 nHankaTtopa n Tpex KHoMok, pabortarowmx yepes
CTEKNO nepeaHen naHenu.

2.6.1. Knasuamypa

YnpaBneHne npMbopom OCyLLEeCTBNSAETCS NYyTEM KPaTKOBPEMEHHOIro HaXxxaTusi KHOMOK
UM nx KoMBMHaumm. OyHKUMOHANbHOE Ha3Ha4YeHNe KHOMOK onrcaHo B Tabn. 2.4.

Tabnuua 2.4 PyHKLMOHANbHOE Ha3HaYeHNe KHOMOK

KHonku 3HayeHne
+ MeHto - nepemeLlleHne Kypcopa BBEPX MO CMUCKY BbiGopa.
O [Npu BBOOE TEKCTa U YMCen - yBENMYEHe napameTpa Ha onpeje-
NEHHOoe 3HayeHne, NepemMeLLeHne Kypcopa BBEpX No CrUCKY Bbl-
(BBEPX / TJ1HOC) 6opa.
- MeHto - nepemeLLieHne Kypcopa BHM3 MO CNncKy Bblbopa.
Q Mpwn BBOAE TEKCTA U YMCEN - YMEHbLUEHME NapaMeTpa Ha onpe-
AenéHHoe 3HayYeHre UnNu nepemMeLleHne Kypcopa BHU3 Mo CrMCKY
(BHUS / MNHYC) BLIGOpA.
OEJ MeHIo - nepeMeLLeHe Ha Creayowuii (HUKHMUI) YPOBEH.
MNpu BBOOE TEKCTa U YMCeN - NOATBEPXAEHME Bbibopa 1 BbIXos,

BBOD, / ENTER) |13 pepaktopa c coxpaHeHuem napametpa.

MeHio - nepemeLlleHne Ha rnpeablayLwmn (BEpXHUN) YPOBEHD.
Esc Mpu BBOAE TEKCTA M Yncen - oTMeHa Bblbopa u Bbixoa 6e3 co-

Bb|XOD' / ESC XpaHeHnA napamMeTpa.

2.6.2. UHOukamop

Kaxgbli aKkpaH nHavkaTopa MMeeT BEPXHIO CTPOKY, KOHTEKCTHO OMUChIBAIOLLYHO CO-
AepXaHue dKpaHa: 3arofloBOK aKpaHa, NMUKTOrpaMmbl Hanuyuns obmeHa, Tuna cobbiTus
ANarHoCTUKW, a Takke NUKTorpammMy goctyna. [log BepxHern CTpOKon HaxoauTcs obnacTb
AaHHbIX, OTOBpaxatoLlas BeNMYnHblI U3MepseMblx napameTpoB U NOAMEHIO.

3aronoBok ObmeH Tun cobbitva HdocTtyn

CobbiTue
ANarHOCTUKA

PucyHok 2.10. O6Lwwas cTpyKTypa 3KpaHOB Aucnnes

HMKTOFpaMMa a O3Ha4aeT 4YTO pacxogomMep HaxoaAnTCA B pexnme 3alnTbl OT NU3Me-

HEeHMs napameTpoB, m - N3MeHeHus paspeLlleHbl. OTKYeHMe 3aLnTbl NPON3BOaUTCSA
B NyHKTEe MeHo [Jocmyn | Beod naporsis.
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Hapsiay ¢ pesynbtataMun U3MepeHuii n napaMeTpoB HACTPOWNKK, HA HANKaTope 0Tob-
paxkaloTcs Homep Bepcun (MaeHTMdurKkaumoHHbin Homep) MO n undposon naeHTUdmnKa-
Top MO (KoHTponbHas cymma).

[MaBHOE MEHH
[OuarHocTtuka
Mpuoop - [3
Hoctyn

Hactpoinkn

4—>.)

Cucrema

| Bepensi MO [ |2

WcTopus MNO
C6poc HacTpoe

Bepcua MO

Piterflow @— Homep sepcum MO
KC: (DOA8 Lincdbpoeon ngeHtudukatop NO

PucyHok 2.11. HamMkaumsa Homepa BEPCUN U KOHTPOSBbHOM CyMMbl BCTPOEHHoro MO

2.6.3. [naeHbIl 3KpaH

Mpw BKMOYEHUN pacxogoMepa Ha 3KpaHe byaeT oTobpakéH rnaBHbIN 3KpaH npmnbopa.
3aronoBOK rnaBHOro akpaHa coaepxut geckpuntop HART (NyHKT MeHto 5.4.3), KOTOpbIN
yKasblBaeT NpuHaanexXHocTb npubopa K onpeaenéHHoOMy TeXHONOrM4yeckomMy npoLeccy,
HanpuMmep, ero MecTonosioXeHmne. Hactponka rnaBHOro aKkpaHa HaxoguTcs B MeHto K-
Tepdenc onepatopal/l MaBHbIN 3KpaH. [MaBHbIA 3KpaH MOXET nokasbiBaTb 40 4X OL4HO-
BPEMEHHO U3MEHSAIOLLMXCA NapaMeTpoB, Kak NokasaHo Ha pucyHkax 2.12-2.15.

| PITERFLOW T3 [~ PITERFLOW T3 a

PucyHok 2.13 naBHbIN 3KpaH B pexume
MHAMKaUUM napameTpa C LKanow-
rmcrorpammom

PucyHok 2.12 ['naBHbIV 3KpaH B pexume
NHAMKaUUM ogHoOro napameTpa

PITERFLOW T3 & PITERFLOW T3 a
Pacxon 34.850 m*h Pacxog 34.850

BbIx.TOK 12.5
Cymmatop 1 656766.050 m? Cymmx1 725.94
Cymm=3 14.850

PucyHok 2.14 maBHbIN 3KpaH B pexume  PucyHok 2.15 MnaBHbIN 3KpaH B pexnme
NHOUKaLMM OBYyX NapamMeTpoB NHOUKaLUN YeTbipex napameTpoB
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2.6.4. [nasHoe mMeHIO
M3 rmaBHOro akpaHa no HaxaTtuto Enter MOXXHO nepenTtun B rmaBHoe MeHto. C npaBow
CTOPOHbI 9KpaHa nokasaH ckponnbap ons nepebopa aKpaHOB.

KHonkn @O obecneunBaloT nepemMelleHve
BBEpX-BHM3, No ESc npoucxoout BO3BpaT K rnas-
HOMY 3KpaHy, no Enter nponcxoauT nepexos K Bbl-
B6paHHOMY akpaHy. B gaHHOM cnyyae npousonget
nepexop K aKkpaHy NamepeHus.

PucyHok 2.16. naBHOE MEHI0

[NaBHOE MEHH
N3mepeHus
MpuGop
[wuarHocTtuka

< | ¥

Hoctyn

Viamepenus Mo Esc npoucxoauT BO3BpaT B MMaBHOE MEHHO,
Pacxon no Enter nponcxoauT nepexoa K BbIbpaHHOMyY noa-
Macc.pacxog MeHI0. B OaHHOM cny4ae no Enter |'|p0|/|30|7|,1:l,eT ne-
CkopocTb pexop K akpaHy NamepeHus / Pacxog.

Cymmatop 1 PucyHok 2.17. OkpaH N3amepeHus

Pacxoq a B aTOM 3KkpaHe nonb3oBaTento 4OCTYMNEH TONbKO
NPOCMOTP TeKyLLen BENUYMHbLI pacxoia, Npu Haxa-
TN NMOGON KHOMKM B 3TOM U NOAOOHLIX 3KpaHax
NPOUCXOAMT BO3BpaT K npeablaywemMy YpOBHIO
MEHIO.

PucyHok 2.18. OkpaH MN3amepeHus / Pacxoa

2.7. U3meHeHMe 3Ha4YeHUs NapamMeTpoB

B03MOXHOCTb M3MeHeHUsi napameTpa oToOpaXkaeTcs WHBEPTUPOBAHHLIM Bblaene-
HUeM (Kypcopom). [ns pasHbiX TUMOB NapameTpoB MeHIo npeanaraeT pasnvyHble cro-
cobbl peaKkTUpoBaHUs.

2.7.1. Bbi6op u3 cnucka
B cnyuyae Bbibopa BenuuMHbl NapameTpa u3

TecT @ cnucka, aTo BbIrNaauT Kak Bbl6op nogmeHto. MNpwu
Bbikn COD BXOAe B 9KpaH, HavarbHas no3vunsa yctaHasnmea-
. €TCS B COOTBETCTBUMU C TEKYLLEN BENUYNHON Napa-

4 MA ° g lilelohe meTpa. KHonkn @O obecneumnBaloT nepemeLle-

0
o A\

HWe BBEpPX-BHM3, Mo Enter npoucxoguT coxpaHe-
PucyHok 2.19 Bbibop 13 ciucka e priGopa 1 BosBpaT K NpeabiayLuemy aKkpaHy,
no Esc npoucxoamT Bo3BpaT 6e3 COXpaHeHus.
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2.7.2. PedakmupoeaHue napamempa

MapameTpbl 4Ng M3ameHeHun Bbibupatotca B MeHto HacTtporiku. MNocne Bbibopa Tpeby-
€MOro napameTpa, Hanpumep, Beca umnyrnbca, HeobxoauMo HaxaTb KHOMKy Enter.

FMaBHOE MEH!o ) Mpn aToM NpnBop NepexoanT B pexmnm
NnarHocTika pedakTUpoOBaHUA, B KOTOPOM KHOMKn GO
obecneynBaroT nepemMeLleHme Kypcopa rno
paspsgamMm 3HadyeHuss napameTpa. Hesa-
MOSIHEHHbIE NO31LMM OTOBpaXaTCs CUM-
BOJSIOM * (3BE€304Ka). [Nocne Bbibopa pas-
psga ons M3MeHeHust No HaxaTuio Enter
NMPOMCXOANT NEPEXOS, B PEXUM U3MEHEHNS
BblOpaHHOro cuvmBona (MM MNOMOXEeHUs
Bbixoa 4-20 mA TOYKM), B KOTOPOM KHOMKM PO obecneun-
AR BalOT yBennyeHme/ymeHblleHns BblbpaH-
Horo paspsga. MameHeHne dwmkcmpyetcs
NMOBTOPHbIM HaxxaTnem Enter, no Esc npo-
ncxoguT BO3BpAT B pexum Kypcopa 6e3

Pexum Bbixoaa COXpaHeHUs.
Komnaparo
CTaﬁwﬁwsaLpl.nﬂ Mo oKOHYaHWK N3MeHEeHNs Kypcop ycTa-

HaBnuBaeTcAa Ha KHOMKY «OK» n Haxuma-
eTca Enter. lNponcxoauTt nposepka BBe-
AEHHOro 3HayYeHus1, NpPU KOPPEKTHOM 3Ha-
YeHUU NPOUCXOOUT 3anncCb HOBOrO 3Ha4e-
HWSA 1 BO3BpaT B NpeapiayLiee MeHto, npu
HEKOPPEKTHOM 3Ha4YeHUM BbIBOAUTCA NOa-
cKaska.

PucyHok 2.20 PegaktupoBsaHuve
3Ha4veHus napameTpa
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2.8. CTpyKTypa MeHI pacxogomepa

CTpyKTypa MeHIo pacxogomepa npeacrasneHa Ha puc. 2.21 n onucaHa B Tabnuue 2.5.

2.1 CobbiTus

2.2 BbixogHoM TOK

2.3V nutanusa

2.4 Temn. gatyuka

2.5 [NpoBoaMMoCTb

2.6 CnyxebHas

2.7 Yacbl HapaboTku

1.1 Pacxop

1.2 Macc. pacxop

1.3 CkopocTb

1.4 Cymmatop 1

1.5 CymmaTop 2

1.6 Cymmatop 3

.1 MaBHbIN 3KpaH

6.2 A3bIk

6.3 AsToBO3BpaT

6.4 Tect

3.1 Cucrtema

3.2 Bepcusa MO

3.3 UcTtopua MO

3.4 Cbpoc HacTpoekK

4.1 Beopg naponsi

Enter

4.2 CmeHa napons

4.3 3akpbITb 4OCTYN

5.1.1 OTceuka

5.1.2 dunbtpauus

5.1.3 CrnaxuBaHue

5.1.4 MNpepen crnax.

5.1.5 EguHuLbl n3amep

5.1.6 Tect

5.1 Pacxop,

5.3.1 Tect

5.2 Amn. Bbixoa

5.2.1 Bec umnynbca

%6.1.1 NHamkaums

5.3.2 CurHan aBapuu

g

5.3 Beixog 4-20 mA

5.2.2 Tun BbIXOOA

6.1.2 MapameTp 1

5.3.3 Pacxoag 4 vA

5.4 HART

5.2.3 Komnapatop

6.1.3 0% wkanbl

5.3.4 Pacxog 20 mA

5.5 [narHocTurka

5.2.4 Ctabununsauusa

6.1.4 100% wkanbl

5.3.5 dunbTpauns

5.6 Cymmarop 3

5.25 Tect

6.1.5 ®opmar 1

5.3.6 CteneHb unbT.

5.7 NnoTHoCcTb

6.1.6 MNapameTp 2

5.3.7 OBHyneHne pacx.

5.8 RS-485

5.5.1 MNycTas Tpyba

6.1.7 ®dopmart 2

5.9 Apxus

5.5.2 OcTaHOB NpoTOK

6.1.8 NapameTp 3

5.4.1 KopoTkun agpec

6.1.9 ®opmat 3

54.2T3r

5.5.3 PaspbiB

5.5.4 YTeuka-nopor

6.1.10 NMapameTp 4

5.4.3 deckpuntop

5.8.1 Agpec B ceTn

5.5.5 YTeuka-yachbl

6.1.11 dopmar 4

5.4.4 CooOLeHune

5.8.2 CkopocTb, 60a

5.4.5 [ara

5.8.3 YéTHOCTb

5.6.1 OTmeHa

5.4.6 MNpeambyna

5.8.4 Cton-ouThl

5.6.2 Cbpoc

PucyHok 2.21. Obuwiaa cTpykTypa MeH0 pacxogomepa
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Tabnuuya 2.5 CTpykTypa napamMeTpoB MEHIO MHTEpdeNca Nonb3oBaTens
1. 'amepeHunsa

1.1. Pacxoa, m3/h

Tekywun pacxoa

1.2. Macc. pacxog, t’h

MaccoBbi pacxoq

1.3. CkopocTb, m/s

PacuyéTtHas ckopocTb cpeabl

1.4. CymmaTtop 1, m3

OTobpaxeHne HakonneHHoro o6bEma B NPAMOM Hanpas-
neHum

1.5. CymmaTop 2, m3

OTobpaxeHne HakonneHHoro o6bEma B o6paTHOM
HanpaeneHum

1.6. CymmaTop 3, m3

CymmaTtop nonb3oBartens. HapawusaeTcss 0o4HOBpPEMEHHO
¢ CymmaTopom 1, MoXeT BbITb cOpoLueH (MeHto. 5.6) Nosib-
3oBartenem.

. AnarHocTtuka
2.1. CobbITus OTobpaxeHue TekyLmnx oriaroB ANarHOCTUKMN.
2.2. BbixogHon Tok, mA |OTObBpakeHne BbIXOAHOIO TOKa

2.3.V nutaHuga, V

OTobpakeHne HanpshkeHna nuTaHusa npoueccopa (3,3 B)

2.4. Temn. patyuka, °C

OTtobpaxxeHne TemnepaTypbl MHOYKTOPA

2.5. lNpoBogMmMocTb, uSm

OTobpaxeHne NpoBOANMOCTU cpeabl

2.6. CnyxebHas

OTtobpaxxeHune cnyxebHon nHpopmaumnm

2.7.
h.m

Yacbl HapaboTkuy,

OTobpaxxeHne nonHoro BpemeHn paboTbl

. Mpwnbop

3.1. Cucrema

OTobpaxxeHne pekBM3NTOB YCTPOMUCTBA:
npounssogutens TERMOTRONIC
HanMMeHOBaHWe pacxogomepa
HOMUHanNbHbIN AnameTp DN
HOMMHanbHbIN pacxon Q3

Knacc TOYHOCTHU

CEPUNHBIN HOMep (s/n)

3.2. Bepcua MO

OTtobpaxeHne Bepcumn BctpoeHHoro 10: Homep Bepcumn
(noeHTndurkaumoHHbIn Homep) N0 n undpoBon MAEHTH-
dukaTop MO (koHTpoNbHast cymma).

3.3. Uctopuna MO

3.4. Cbpoc HacTpoek

BosspaT K 3aBOOCKMM YCTaHOBKaMm

. Joctyn

4.1. Beog napons

OTKprBaeT nornb3oBaTesito AO0CTYMN K UIBMEHEHUIO NapaMeTpoB

4.2. CmeHa napons

MponsBoguTca cMeHa naposns

4.3. 3akpbITb JOCTYN

3akpblBaeT A4OCTYN K M3MEHEHMIO NapamMeTpoB. [N OTKpbI-

Tna — HeobxoanMmo NMOBTOPHO BBECTU NMaposib
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5. Hactpowkn

5.1. Pacxop

5.1.1 OT1ceuka, m/s

OTtceuka pacxoga no ckopocTu. [inanasoH 3HadveHun ot 0 oo
9,999. lNpwn ckopocTn cpeabl MEHbLLE OTCEYKM pacxoq npu-
pasHuBaetcs K 0. o ymonyanuio 0,01 m/c

5.1.2. dunbTpaumns, s

MocTosHHas Bpemenu (1) punbTpa. Arnanas3oH 3HaveHun 0 +
1000, no ymonyanuto 0 (aBTodounbTp). LWar ycraHosku 0,1 c.
Mpu yctaHoBke 0 nepexoauT B aBTOMATUYECKUIN PEXNM.

5.1.3. CrnaxuBaHue,
%/oTCuUeT

OrpaHunyeHne ckopocTn nameHeHust. [lnanasoH 3Ha4YeHUn
0 + 255, 0 otkntovaeT puneTp. Mo ymonyanuio 0.

5.1.4. MNpepen crna-
XMUBaHUSA, S

OrpaHunyeHne gencTems criaxmeanns. [JuanasoH 3Ha4YeHuin
0+25,5 c. War ycraHosku 0,1 c. No ymonyanumtio 10 c.
0 oTknYaeT PuUnbTp.

5.1.5 EanHnybl n3-
mep.

Bbib6op egunHuny namepenusa pacxoga: m3/h, I/h, I/min, I/s

5.1.6 Tect

3apaHve nMUTauMoOHHOro pacxoa Ha ANCKPETHOM U TOKO-
BOM BbIxogax. Pacxon orpaHuyeH MakcMmManbHbIM (nepe-
rpy3o4HbIM) pacxogom Q4.*

5.2. AMnynbCHbIN BbIXOS,

5.2.1. Bec umnynbca,
[, nnTp

Bec nmnynbca 4acToTHO-UMMYNbCHOrO BbIXOA4a B npeae-
nax ot 0,001 go 9999. 3HayeHUs No ymMmonyaHuio npmee-
JeHbl B Tabnuue 2.3.

5.2.2. Pexxunm BbI-
xoaa

Bbibop pexuma guckpeTHoro Beixoaa (cm. Tabn. 2.2):
e YUM, pesepc, npswm;
YMM, pesepc, UHB.;
YM, npsmon, npam.;
YMM, npssmon, UHB;
UM, obpaTH, npsam;
YMM, obpaTH, VHB;
Komnapatop, npsim;
Komnapatop, VHB,;
[varHocTtuka, npsw;
[narHocTtuka, UHB.

5.2.3 KomnapaTtop

Mopor komnapartopa, Npy KOTOPOM MPOUCXOANT U3MEHEHNE
YPOBHS1 B peXxmmMax 6 n 7 guckpeTHoro Bbixoaa ( Tabn. 2.2)

5.2.4 Ctabunusauus

MoBbiwaeT cTabunbHOCTb YacTOTbl UMNYIBLCOB, cneayeT
OTKNIOYaTb NPy NCMONb30BaHMN B CUCTEMAX JO3MPOBaHUSA
e Bbikn
e Bkn

525Tect

dopmMmupoBaHme Ha AUCKPETHOM BbIXO4Ee 3HAYEHUN YaCTOT:
e Bbikn. (o ymonyaHuio)

400 Ny

1000 Ny,

2000 My

Mo ncrevenunio 10 MUHYT UK Npu BbIXoAe U3 MeHKo TecT
AVNCKPETHbIV BbIXOA NepexoauT B pabovee COCTOSHME.
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5.3. Bbixog 4-20 mA

5.3.1. Tect dopmMunpoBaHne Ha aHarIOroBOM BbIXOAE 3HAYEHUIN TOKa:
e Bbikn.

e HAY (HWKHMI aBapuiHbIA ypoBEHb= 3,6 MA)
e 4 MA

e 38 MA

e 12 NMA
[ J

[ J

[ J

16 MA
20 MA
BAY (BbICOKMI aBapuiiHbIN YpOBEHb= 21 MA)

Mo ncrteyenunto 10 MUHYT NNK NpU BbIXOAE U3 MEHIO TecT
TOKOBbLIN BbIXOA NEpexoanT B paboyee COCTosSAHME.

5.3.2. CurHan aBa- |YCTaHOBKa YPOBHSI BbIXOAHOMO TOKa, KOTOpbIN ByaeT ycTa-
puun HOBMNEH NPV BO3HUKHOBEHUM aBapuUMHOWN CUTyaLuu:

e Bubikn. (no ymonyaHuio)
e HAY (Hn3kui aBapunHbii curHan) = 3,6 MA
e BAY (BbicOoKkui aBapuiHbIn curHan) = 21 MA

5.3.3. Pacxog 4 MA, |YcTaHOBKa BENMYUHBI pacxoa, KoTopbii BygeTt cooTBeT-

m3/h CTBOBaTb BbIXOAHOMY TOKY 4 MA. 1o ymon4yaHuio paseH 0.

5.3.4. Pacxog 20 MA, |YcTaHOBKa BENMMYUHBLI pacxoa, KoTopbii BygeTt cooTBeT-

m3/h cteoBatb ToKy 20 MA. 1o ymon4aHuio ycTtaHaBnuBaeTCcH
pacxog Q3.

5.3.5 dunbTtpauns*, |MocToaHHas BpemMeHn durbTpa TOKOBOro BbiXxoda, ¢. [uana-
S 30H 3Ha4eHun 0 + 100. War ycraHosku 0,1 c. [pu yctaHoBKe
0 comnbTpaums oTKIOYaETCS.

5.3.6 CteneHb hunb-
® CteneHb hunbTpa TOKOBOro Bbixoga. [JuanasoH 1...7.

Tpauun*
5.3.7 O6bHyneHue 3ajepXKa Ha yCTaHOBKY Ha TOKOBOM BbIXOAe pacxoaa, Co-
pacxoga*, s oTeeTCcTBYoWero pacxogy 0 M3/4 npn KpaTKOBPEMEHHOM

o6HyneHunn pacxoga. AnanasoH 3HadeHun 0+ 255 c. Mpun
yctaHoBke O 3agepxka OTCyTCTBYeT.

* Hanu4ne napameTpa 3aBUCUT OT Bepcumn BcTpoeHHoro MO
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5.4. HART
5.4.1. KopoTkuin ag- |YCcTaHOBKa «KOPOTKOro» agpeca yctponcrtaa. 1o ymonya-
pec Huto 0. nanasoH 0 + 15.

BHUMAHUE! [lpu yctaHoBke agpeca oTnmyHoro oT 0 B npnbope yctaHaBnu-
BaeTCA MHOrOTOYEYHbIN PEXUM C (PUKCUPOBAHHBLIM 3HAYEHNEM
Toka 4 MA. NoapoBHOCTN onncaHbl B AOKYMEHTaLMKN Ha NPOTO-
kon HART.

5.4.2. TEl

YHuKkanbHbi naeHTMdukaTop npeobpasosarens
(read only). bBonee nogpobHoO NapameTp onucaH B JOKY-
mMeHTauum « HART»

5.4.3. leckpuntop

MpocmoTp geckpuntopa npeobpasoBatens, oTobpaxae-
MbIM Ha nHAUKaTope uHTepdernca onepartopa. bonee no-
ApoOHO napameTp onucaH B AokymeHTaumm « HART»

5.4.4. CoobweHune

MpocmoTp cooblieHns npeobpasosatensd. bonee no-
ApoOHO napameTp onucaH B AokymeHTaumm « HART»

5.4.5. [lata

MpocmoTp gatel npeobpasoartens. bonee nogpobHo na-
pameTp onncaH B JokymeHTaumm «HART»

5.4.6 MNpeambyna

HacTtpowka yncna npeambyn B OTBETHOM COO6LLEHN
ycTpouncTea. [lnanasoH HacTpPorKKM OT 5 (N0 yMOYaHuio)
no 20.

5.5. [lnarHocTurka

5.5.1 lNycTasa Tpyba

YcTaHoBKa nopora onpegenenuns nycton Tpyobl. PekomeH-
ayemoe 3HayeHue 80. 0 oTknoYaeT KOHTPOSIb NyCTON
TpyObl.

5.5.2 OcTaHoB npo-
TOKa, min

Pacxoq MeHbLLe 0TCeYKkn HenpepbIBHO B TeYeHue 3aaH-
Horo BpemeHu. [lnanasoH 0 + 255 mMuHyT, 0 OTKIOYaeT co-
BbITMe (MO YMOMNYaHuio).

5.5.3 PaspsbiB, %

Pacxog nveet 6onblLOe 3Ha4YeHne HenpepbIBHO B TeYeHne
nony4aca. Nopor cpabaTbiBaHUA 3agaeTcsa B NpoLEeHTax oT
3HavyeHnsa Q3, gnanasoH 0 + 100%, 0 oTknto4aeT cobbiTne
(Mo ymonyanuio).

5.5.4 YTeuka-nopor,
%

YTeuka - cpefa He ocTaHaBnMBanach B Te4eHne 3agaH-
HOro BpemeHu. lNopor cpabaTtbiBaHMs 3agaeTcs B NPOLEH-
Tax oT 3Ha4vyeHnda Q3, ananasoH 0 + 100%, O oTkntovaeT co-
BbITMe (MO YMOMNYaHuio).

5.5.5 YTeuka-yachl,
hour

Bpewms cpabaTtbiBaHus, agnanasoH 0 + 255 yacos, 0 oTknto-
YyaeT cobbiTne (N0 ymonyaHuio 24).

5.6. Cymmartop 3

OTMeHa - Bbixoa 6e3 n3ameHeHumn

C6poc 3Ha4YeHns NonbL30BaTENbLCKOro cymmaTopa (MeHio 1.6)

5.7. NnoTtHoOCTb, t/M3

BBog 1 npocMOTp 3Ha4YeHUS NNOTHOCTU N3MEPSEMON Xna-

kocTun. o ymonyanuto p=1.000.
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5.8 RS-485

5.8.1 Agpec B ceTn

1+ 247, no ymon4yanuio 1.

5.8.2 CkopocTb, 604

YcTaHoBKa ckopocT obmeHa
e 1200

2400

4800

9600 (no ymonyaHuio)

19200

38400

57600

115200

5.8.3 YéTHoCTb

HeT (no ymonyaHuio)
YETHbIN
HeyéTHbIN

5.8.4 Cton out

1 (no ymon4aHumto)
o 2

5.9 ApxmB, min

Bbibop ANCKpEeTHOCTM 3anucu AaHHbIX B apxmBe. [uana3oH
oT 15 go 1440 MuHyT, No ymon4yaHuio 60.

6. IHTepdenc onepatopa

6.1. MaBHbIN 3KpaH

6.1.1. Mnpaukaumsa

HacTtponka Bnga otobpaxeHusi rmaBHOro akpaHa. Ha rnas-
HOM 3KpaHe oTobpakaeTcs:

e 1 3HayeHwue (N0 ymMoOn4aHuio)
e 2 3HayeHus
e 4 3HayeHus

6.1.2. NMapameTp 1

Bbibop nepemeHHoOM, kKoTOpasa 6yaeT BbIBOAUTLCS HA SKpaH
B KadyecTBe napametpa 1:

e (O6BLEM. pacxoq
O61bém.pac + wkana (No ymon4aHuio)
Cymmarop 1
Cymmarop 2
Cymmartop 3
MaccoBbi pacxog
Macc.pacx + wkana
CkopocCTb noToka
CkopocTb+ wWwkana
TokoBbIN BbIX0O,
TOK. BbIX + LLUKana

6.1.3. 0% Lwkansl,

BBsopg uncna, cootBetctBytowero 0% Lwkansl gnga napa-

m3/h meTpa 1 (kpoMe CymMmaTopoB).
6.1.4. 100% wkanel, |BBog yucna, cooteetcTBytowero 100% Lwkansl gnsa napa-
m3/h meTpa 1. Mo ymonyanuio - 100% BenunumHbl Q3.

6.1.5. dopmar 1

BBop vncna 3HakoB nocne 3ansaton ans napametpa 1. o
ymonyaHuio 1 3Hak
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6.1.6. MapameTp 2

Bbi6bop nepemeHHoM, koTOpasa 6yaeT BbIBOAUTLCS HA AKpaH
B KayecTBe napameTpa 2:

e O6BLEMHBIN pacxon
Cymmatop 1 (no ymon4aHumto)
Cymmartop 2

Cymmarop 3

MaccoBbIn pacxop

CkopocTb

e TOKOBbIN BbIXOA,

6.1.7. dopmart 2

BBoa uncna 3HakoB nocne 3anaton ans napametpa #2. Mo
ymonyaHuio 1 3Hak

6.1.8. NapameTp 3

Bbibop nepemeHHon, koTopasi OyaeT BbIBOAMTLCS Ha 3KpaH
B KadecTBe napameTpa 3:

e OOBEMHBIN pacxon

e CymmaTtop 1 (no ymornyaHuio)
Cymmarop 2

Cymmartop 3

MaccoBbi pacxog

e (CkopocCTb

e TOKOBbIV BbIXO[,

6.1.9. ®opmart 3

BBop 4ncna 3HakoB nocne 3ansaton ans napametpa 3. 1o
ymonyaHuio 1 3Hak

6.1.10. MapameTp 4

Bbi6bop nepemeHHoM, koTOpasa 6yaeT BbIBOAUTLCS HA SKpaH
B KayecTBe napameTpa 4:

e O6BLEMHBIN pacxon

e CymmaTtop 1 (no ymonyaHmio)
Cymmartop 2

Cymmartop 3

MaccoBbIn pacxop

CkopocTb

e TOKOBbIN BbIXOA,

6.1.11. ®opmart 4

BBop 4ncna 3HakoB nocne 3ansaton ans napametpa 4. o
ymonyaHuio 1 3Hak

6.2. A3bIK

Asbik MHTEpdenca

6.3. ABTOBO3BpaT

ABTOMaTUYECKN BO3BPALLAET K rMaBHOMY 3KpaHy npwu OT-
cyTcTBMM paboThbl C KnaBMaTypon.

o OrTkn.
e 10 MUHYT (MO ymon4yaHuio)
e 30 MUHYT

6.4. Tect

MpoBepka UHAMKATOPA Ha Hann4Me HeucnpaBHbIX NMKCe-

nen. Hactponka ceHCOPHbIX KHOMOK.
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2.9. [marHocTUKa U camoguarHocTuKa

Pacxooomep nmeeT NOCTOAHHO AEUCTBYHIOLLYIO CUCTEMY CaMOAMarHOCTUKN U anarHo-
CTUKY ycnoBun akcnnyatauumn (nateHT RU2529598) cooTBETCTBYHOLLYIO pekoMeHaauum
NAMUR NE107. B noniHom o6bé€me HacTpouTb COObLITUS ANArHOCTUKM BO3MOXHO Mpu
nomowm MO «MUTEP®JIOY T. KoHdurypaTop». pn BO3HUKHOBEHMM ANArHOCTUYECKOWN

cuTyauum Tmn cobbiTua otobpaxaeTcs B Be
Torpammsl. Tunbl COOBLLEHNIN OMArHOCTUKN

PXHEM NpaBOM Yrfy MHAMKaToOpa B BUAE NUK-
npuBegeHsl B Tabn. 2.6.

Tabnuuya 2.6 Tunbl cOOOLLEHNI ONArHOCTUKN

NHankaumns

Onucanue (ctatyc NAMUR)

[encteus

HegencTBUTENEH (Hanpumep,
XOAHOW CUrHan uMmTmpyeTca
Xume Tecr)

C... BbiIxogHoM curHan BpeMeHHo

Mpnbop ncnpaeeH, nHAMKaUUs nc-
Ye3HEeT Mo OKOHYaHuKU paboTbl C
YCTPOMCTBOM

Bbl-
B pe-

S... OTKINOHEHUS OT JONYCTUMbIX
YCIoBWiA NpoLiecca, ykasblBaroLLme
Ha BO3MOXHOCTb OLUMOKN U3MepeHNs

MNpubop ncnpaseH, Heob6xoanMo
YCTPaHUTb NPUYMHY HECOOTBETCTBUS
YCINoBW 3KCnIyataunu.

M... TpeboBaHue obcnyxmnsaHus

Tekywee coctosHue npubopa Tpe-
ByeT 0b6cnyXmBaHMsa CO CTOPOHbI One-
paTopa Unun cepBUCHON CNyX0bbl.

F... ®aTtanbHaga owmnbKa

O dpb &

CuéT octaHaBsnmBaetcs. [pubop He-
ncnpaseH, TpebyeTca oTnpasuTb B
PEMOHT B CEPBUCHbIN LIEHTP.

MepeyeHb BO3MOXHbIX NPUYMH MOSIBNEH
NX YCTpaHEeHMIO NpuBeaeHbl B Tabnuue 2.7.

nUs cooOLEeHNN ANarHOCTUKN U OENCTBUSA MO

Tabnuua 2.7 CoobLieHns anarHoCcTukn (koabl COBbITUIN) N ENCTBUA onepaTopa

Kona MpuunHa cobbiTna HenctBus
SO | OnekTponbl 3arpsidHeHbl / NpoBo- | [1pOMbITE 3NeKTpoabl, MPOBEPUTL XUM. CO-
ANMOCTb cpefibl HUXe JOoNyCTUMON | cTaB cpedpl. [pyn HeobXxoANMOCTM NPOKOH-
CyNbTUPOBATbLCS C N3rOTOBUTESIEM
M1 | 3anucb B 3awwmLLeHHbI XypHan | [MpoKoHCynbTUpoBaThCA C NpeanpuaTnem-
HEBO3MOXHa MO NpuYnHe 3anorHe- npoussoauTenem
HUSA, 3anpeT CoXpaHeHUss HacTpPoeK
S2 MycTtas Tpyba CoobLueHne nc4esHeT, kak TonbKo Tpybonpo-
Bog 6yaet 3anonHeH. [poBepuTb OTCYTCTBME
CKOMIeHNs rasa B MecTe yCTaHOBKW pacxoo-
Mepa, NPOBEPUTb XNM. COCTaB cpeabl
F3 OTKka3 aneKkTPoHUKN [MpoBepuTb COOTBETCTBUE HANPSXKEHUI MK~
TaHNSa N NPaBUNbHOCTb MOHTa)a, 3Ha4yeHue
TemnepaTypbl OKpy>xatoLen cpebl, nepe-
AaTb pacxogoMep B PEMOHT
S5 LyHTMpoBaHMe anekTpoaos OunCTUTbL KaHan OT OTMOXEHWI, MPOMbITb
anekTpoabl
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Koa MpnumHa cobbiTus Hencteus
S6 | [NepenonHeHne Bxoga, BO3MOXHO | [poBepuUTb XMMUYECKNIN COCTaB cpeabl,
npv NPOBOAMMOCTU cpefbl HKe | ybeanTbCsa B OTCYTCTBUM Ny3blpen rasa B
AONYCTUMOWM NPU OTKNIOYEHHOM | NOTOKE UIK BKIOYUTL OnpeaeneHne nycton
onpegeneHMm nycTon Tpybbl TpyOGbl
M9 Mpubop B pexunme YcTtaHoBuTb nepekntovaTtens CAL B nono-
KOHOUTYPUPOBAHUE xeHue “LOCK” (puc. 2.5)
S11 | lNMeperpyska 4aCTOTHO-UMMNYIbC- YBennuuTb Bec nMmnyrnbca
HOro Bbixoda (4actoTta bonee
2000 lMu)
S12 | Pacxopn 6onblue HOMUHaNbLHOIO YMEHbLWUTb pacxos
S13 CuHdasHasa nomexa [MpoBepuTb 3NEKTPUYECKUN MOHTaX, Hamnu-
Yyme 3aLMTHOro 3a3eMreHns
M14 YTeuka [MporpammupyeTcs nonb3oBaTtenem (MeH
5.5.4 -5.5.5)

M15 PaspbiB [MporpammupyeTtcsa nosnb3oBaTenem (MeHto
5.5.3)

M16 OcTaHoB npoToKa MporpammupyeTtcsa nonb3oBaTenem (MeHto
5.5.2)

M17 |Hanuume rasa B nasmepsieMon XxXua-| YCTpaHuUTb ra3 n3 uaMepsieMomn XXnakoctu

KOCTU

MNK YCTaHOBUTb pacxodoMep Ha Apyroe me-
CTO B TpyGONpoBOAe, UCKMoYatoLLiee Hanu-
yne rasa B U3MEPAEMON XXNOKOCTH

Hannuyme 6onbLioro konnyecTaa
npumMmeceun B U3MepaemMomn XnaKo-
CTW (Nynbna, wnam, CycneHaus)

YMEHbLUNTb CKOPOCTb NMOTOKA A0 3HAYEHUS
mMeHee 3 Mm/c. INMpOoKOHCYNbTUPOBATLCA C
NpeanpuUATUEM-NPON3BOANTENEM.

3arpsa3HeHune anekTpoaoB

MpombITb anekTpoabl.

OneKkTpoabl HECOBMECTUMbI C U3-
MepseMOUn XNOKOCTbHO

MpOKOHCYNbTMPOBATLCS C NPEeAnpPUATUEM-
npousBoanTenemM

C30 Pexum cumynaumm CoobLeHne ncHesHeT, Kak TONbKO Npon3on-
OET BbIXOA N3 pexmma CUMYNSaLnn.
M31 AnnapaTHas owunbka HART [MpoBepunTb 3NEKTPUYECKUN MOHTaX, Hamnu-

yne nutauma HART

Mpy BO3HUKHOBEHUM COOBLITUMI OMarHocTukM Yepes bbicTpbii (N0 Esc) nepexoa wm3
rMaBHOrO 3KpaHa onepaTop MOXeT NPOCMOTPETb (MEHI0 2.1) Hannyme n onucaHme Teky-
LWMX COObITUN.
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Takke nNpocMOTp KOAOB cobObITMM [AocTyneH B MeHw [OuarHoctuka/CobbiTus
(puc. 2.22).

Tun cobbITKA

A\

bl
FNaBHOe MEHI0 A @
NamepeHus =

Howa KHonkn @O obecneuymBaloT nuctaHue
[locTyn cnmcka cobbiTnin, no Esc nnn Enter npo-
E
Cj— NCXOOUT BO3BPAT K BbILLECTOSLLEMY MEHIO
[OwnarHocTtuka A ﬂ ﬂuaaHochKa_
CobbiTus
= s UL
DPO -
daTOP E
(G —
CobbliTus A @ PucyHok 2.22. NpocmoTp KOAoB COBbITUI

SO OnekTpoabl 3arpsa3HeHbI
S2 WNK 3NEeKTPONPOBOAHOCTb
S12 cpefbl BHE AnanasoHa
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2.10. MapkupoBka 1 niombupoBaHue
Ha nepegHen naHenu UM pacxogomepa ykasblBalOTCA:
® TOBapHbIN 3HAK PUPMbI-U3rOTOBUTENS;

e 3HaK yTBepXxXaeHuda Tuna cpencrtesa NU3SMEpPEHUA;

Mogudukaums, UCNosIHEHME U OCHOBHbIE TEXHWYECKMEe XapaKTepUCTUKU pacxono-
Mepa yKasaHbl Ha wunbaax gatdmnka n UM B cootBeTCTBUM C pUc. 2.2 1 puc. 2.3.

[Mocne noBepkn pacxogomepa ycTaHaBnMBaloTCA NIoMObl NOBEPUTENS, 3aKpbiBato-
lwme ooctyn K koHdurypuposaHuto UM (cm. puc. 2.23). lNocne noakntoveHnsa pacxono-
Mepa nIoMobupyoTca uKcaTopbl, UCKNYaloLWwmne BO3MOXHOCTb BCKPbITUA NepeaHen
KPbILLKN M KPbILIKN MOHTaxHoro otceka UM (cm. puc. 2.24).

MnomMBel noeepuTens

A |
PASSIVE
4-20mA E[l .
= ACTIVE
S

OPERATOR

AT DISABLE *
AR “D
ENABLE
(NI

PucyHok 2.23 lNnombuposaHume goctyna PucyHok 2.24 NnombuposaHue kopnyca UM
K U3MEHEHUI0 METPONOrMYecKn N MOHTa)Horo otceka Il
3Ha4YNMbIX NapamMeTpoB

[na pa3genbHOro UCNosHeHUs NIIOMOUPYEeTCA KpbIlKa KIEMMHOrO oTceka gaTyuka
(cm. puc. 2.25).

PucyHok 2.25 MNnombupoBaHue KNeMMHOro oTceka AaTuuka ans pasaenbHoro
MCNOSHEHMS
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3. UCMNOJIb3OBAHUE NO HABSHAYEHUIO

3.1. JkcnnyaTauMoOHHble OorpaHu4YeHus

HapexHasa pabota pacxogomepa obecnedmBaeTcsl Npu BbINOSIHEHUM B MeCcTe ycTa-
HOBKW CNeayroLLnX YCrOBUNA:
e cobniogatoTca HeobxoaMMble YCrOBUS SKCnnyaTauum (cm. pasgen 1.2.2);
® [0OfTHOE 3amnoSTHEHWNE KaHana n3MepsieMon Cpeaon, He JOMNYCKaeTCst HanM4yns Bo3-
Ayxa;
e [aBreHue XNOKoCTu UCKIoYaeT obpa3oBaHme ny3blipel rasa B TpybonpoBoae;

e Ha BXoAe W Bbixode AaTymka MMeTCs NPSMONIMHENHbIe y4acTkm Tpybonposoaa
HeobxoaMMON ASUHbI.

BHUMAHUE! 3anpelwaeTtcs Ha Bcex aTanax paboTbl C pacxogoMepoM KacaTbCs
3NEKTPOAOB, HAXOOALMXCA BO BHYTPEHHEM KaHane gaTtyuka.

3.2. Bbl6op TUNopasmepa pacxogomepa

Bbibop TMnopasmepa pacxogomepa onpeaensieTcs gnanasoHoM pacxodos B Tpybo-
npoBoae, rae byaeT ycTtaHaBnmBaTbCs AaTymk (CM. puc. 3.1). Ecnv gnanasoH pacxogos
Ans aaHHoro TpybonpoBoa yknagblBaeTcs B AuanasoH pacxogoB HECKOMbKUX TUNopas-
MEepOB, TO ONpeaensiTb HYXHbI TMNOpasMep peKoOMeHOYeTCH, UCX0Aa U3 ONTUMaribHOM
CKOpPOCTM Ha Bxoae pacxogomepa (1-2 m/c) n gonycTuMbIX NOTEPb AABNEHUS, C YHETOM
noTepb, UCMONb3yeMbIX KOHYy30pa 1 anddysopa ans cornacosaHns DN pacxogomepa
n Tpybonposoaa.

3

M4
1000 —
——
i
,’
DNZDO /,‘/ ——
_— _../ . ’_...-
—
100 //"_,DMSD e e
— _— —— =
— —— DN100 =F—— e
e | r/" " j"’ _—
/ i~
/ " _—TDNes~ _— //;./ — L~
== o0 ——
— | — L - | — | —
_— —— | _DN40 —
.——/"//,:""/ LT T —
/ ""-I ’//
1 //';:‘ """'-’::DN25 -
— - I —
___fff e ”_DNZD
o P
/
:/
0,1
0,1 0,2 03 04 05 07 1 2 3 4 5 7 10 12,5 wmic

PucyHok 3.1. 'paduk 3aBUCMMOCTM pacxoda OT CKOPOCTU NOTOKa AN pasfiMyHbIX
3HayeHun DN
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3.3. MoHTax

3.3.1. MepnbiI 6e3onacHocmu
K npoBegeHmto paboT No MOHTaXxy (4EMOHTaxXy) pacxo4OMepPOB AOMYCKaTCA NOAro-
TOBJIEHHbIE NULA, U3YYNBLUME LOKYMEHTALMIO HA pacxoqoMep, a Takke:
® VMeloLMe NPaBo Ha BbINOSTHEHNE OAHHOMO BMaa paboT Ha 06bekTe yCTaHOBKM
pacxogomepa;

® VMeloLLMe OMNYCK Ha nNpoBeAeHne paboT Ha 3MeKTPoyCTaHOBKaxX C HamnpsXXeHnem
Ao 1000 B;

Mpn npoBegeHUn paboT ¢ pacxogoMepPOM OnacHbIMM daKkTopamn Ans YenoBeka siB-
naTCS:
Hanps)XeHne ceTn nepeMeHHOro Toka Yactoton 50 IMu;
AasneHue B Tpybonposoge (oo 4 Mla, B 3aBUCUMOCTU OT UCMNONHEHNS AaTymnka);
Temnepatypa paboyen xumakoctn go 150 °C;

apyrue aktopbl, cBA3aHHbIE ¢ NpodunemM n cneundukon obbvekra, rae Nnpom3Bo-
ANTCA MOHTaX.

B npouecce paGoT Mo MOHTaxy, AEMOHTaXy U PEMOHTY pacxo[ioMepa 3anpeLLaeTcs:

® [POM3BOAMTb NOAKMIOYEHUS K pacxogoMepy Npy BKITKOYEHHOM NUTAHUK;
e [JeMOHTax pacxogomepa m3 TpybonpoBoga 4O NOSTHOMO CHATUA AaBNEHUS Ha
y4yacTke TpybonpoBoaa, rae nponsBoaarcsa padoThbl;

® 1CMNONb30BaTb HEUCTNPaBHbIE UM HEMOAKMIYEHHbIE K MarncTpanu 3almMTHOro 3a-
3eMneHns anekTpopaanonpunbopbl U SNEeKTPOUHCTPYMEHTDI.

3.3.2. [lodzomoeka Kk MOHMaxy

TpaHcnopTupoBKka pacxogomMepa K MeCTY MOHTaXa AOSMKHa OCYLLLEeCTBNATLCA B 3aBO/-
ckou Tape. [locrne TpaHCNOPTUPOBKM pacxogoMepa K MeCTY YCTaHOBKU Npu oTpuuaTtenb-
HOW TemnepaType U BHECEHUSA ero B NoMeLleHne C MOSoXUTENbHOM TemnepaTypon BO
nsbexaHne KoHAeHcauumn Briarm HeobxoanMO BblaepXXaTb pacxo4oMep B YNakoBKE He
MeHee NATU Yacos.

Mpu pacnakoBke pacxodoMep ocBoboXaalT OT Tapbl, NPOBEPSAOT BHELIHUIA BUA, CO-
XPaHHOCTb NNIOMO M KOMMMEKTHOCTb B COOTBETCTBMM C MACMNOpPTOM.

BHUMAHUE! [loBpexaeHne yTepoBKM MOXET caenaTb AaT4ynk HepaboToCnoCcoBHbIM.

Bo nsbexaHvne noBpexgeHna pacxogoMepa MOHTaXXHO-CBapOYHble paboThl criegyet
NpoOn3BOAUTL C UCNOSb30BaHMEM rabapuTtHoro nmutatopa. Pasmepbl nmutaTopa npea-
cTaBneHbl B Tabn. 3.1.
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Tabnuua 3.1. Paamepbl rabaputHOro nmmraropa

dnaHueBoe UcnosiHeHne DN L, mm

N 20 2003

T 25 200-3

32 200-3

) 2 ‘ 40 2003

DN|4+ — \ 50 200-3

y / 65 200-3
Y

80 200-3

— 100 2503

N L 150 300-3

1 200 350-3

[na noaknoyeHns 3amMTHbIX TOKONPOBOAOB M3 KOMMMEKTa NOCTaBKM pacxogomepa B
OTBETHbIX (braHuax HeobXxoaAMMO BbINOSTHUTL OTBEPCTUS nog BUHT M5 nnun npmBaputb
BUHT M5 (puc. 3.2).

PucyHok 3.2 [lopaboTka dnaHueB

3.3.3. [loeopom uHOukamopa Ul

Ona yoobcrBa cumTbiBaHWUS MHAGOPMaLMM NPU YCTaHOBKE pacxofoMepa Ha BepTu-
KanbHbIX y4acTKax TpybonpoBoaa MOXXHO pa3BepHYTb UHTepdenc onepatopa Ha 90°, kak
nokasaHo Ha puc. 3.3. [1na noBopoTa HANKaTopa HEOBXOAMMO CHSITb KPbILLKY, OTKPYTUTb
2 (bukempytownx BUHTa U pa3BepHyTb nHamkatop. [Janee cobpatb B o6paTHOM nocneno-
BaTeNbHOCTMW.

PucyHok 3.3 [oBOpoT nHauKaTopa pacxogomepa
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3.3.4. [Mosopom annekmpoHHO20 6510ka U KOMNaKmMHO20 UCMO/IHEeHUS

[Mocne ycTtaHOBKM pacxogomepa Ha TpybonpoBoa anekTpoHHbIM 6nok UMM (B cny4vae
HeobXxoaMMOCTM) MOXET ObITb NoBepHyT Ha +90 rpagycos ansa yoobctesa NOAKNHYEHUN
N CYUMTbIBAHUA NOKa3aHUN ¢ nHaukaTopa. [Nopsaok NnoBopoTa 3MeKTPOHHOro 6rioka:

— OTBEPHYTb 4 (PMKCUPYIOLLMX BUHTA;
— MNMoBepHyTb 610K B 3a4aHHOM HanpasneHuu;
— 3admkecnpoaTb 610K BUHTAMMU.

PucyHok 3.4 [oBopoT nHamkaTtopa pacxogomMmepa

3.3.5. Bbi6op mMecma ycmaHO8KU

He AonyckaeTca pa3MelleHne pacxogomepa B yCNoBuUdAx, He COOTBETCTBYHOLLUX YKa-
3aHHbIM B PYyKOBOCTBE MO 3KCcnnyataunu:

e C MpeBbllIAaLWUM B AMana3oHe 4acToT U amnnnTyg yposHeM Bubpaumm. Ons
yCTpaHeHusi Bubpauwmm, TpybonpoBog 4O M Nocne pacxogoMepa A0SPKEH Onu-
paTbCs Ha HENOABMXXHOE OCHOBAHWE;

e c npeBbiweHneM (400 A/M) HaNPSPKEHHOCTU BHELLHErO MarHMTHOrO Nong Npo-
MbILLSIEHHOM 4YacTOThbl.

e [Ina HopmanbHOro pyHKUMOHMpPOBaHUA Npubopa Heobxoanmo, 4Tobbl pacxono-
Mep OblfT NOCTOSAHHO 3aMofIHEH M3MEPSIEMOWN XNOKOCTbIO. Pacxogomep He aon-
XEH MOHTUPOBATbLCS B CaMOM BbICOKOM TOYKe Tpybonposoaa, a Takke Ha Tpybo-
NPOBOAE C OTKPbITbIM KOHLIOM. [JaBneHne Xunakoctu B TpybonpoBoae AOSMKHO UC-
Knio4aTb razoobpasoBaHue.

e Pacxogomep criegyeT ycTaHaBnvMBaTh NO HanNpasreHWo NoToKa nepen perynupy-
oLen apmaTypon: KnanaHamu, TPOMHUKaMU, CYXXEHUSIMU U T.1.

MpumeyvaHune Hanuune rpsiseBnkoB Unu cneumanbHbiX GUNLTPOB He 06s3aTeNbHO.
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3.3.6. PekomeHOayuu no ycmaHoeke

> 5DN > 2DN

_—
-

[na obecneyeHnss TOYHOCTU W3-
MepeHusi HeobxoauMO BblaepXkaTb

d ' ' 5 ANWHBI BXOAHbIX W BbIXOAHbLIX Mps-
M MbIX y4acTKOB (CM. puc. 3.5).

I'IpM CInnaHnM OByX NOTOKOB pac-

CTOAHME [0 pacxogomMepa He
3:3 JOIMKHO ObiTb mMeHee 10 DN
ooy (puc. 3.6).
PucyHok 3.6

He ycrtaHaBnuBatb pacxogomep

Ha CTOpPOHe BcacblBaHWA Hacoca BO

nsbexxaHne nospexgeHua qyte-

poBku. lMpn ncnonb3oBaHMM MNOPLL-

) HEBbIX, MNEpPUCTanbTUYECKNX UMK

anadgparmMeHHbIX HacocoB Heobxo-

ANMO yCTaHaBnmBaTb KOMMNEHcaTop
nynscauun (puc. 3.7).

Hanbonee nogxopsiwee mecto
AN MOHTaxa - BepTUKanbHO BOC-
X04daWmMn yvacTtok Tpybonposoaa,
Takasi ycTtaHoBka obecneymBaeT
BbIHOC My3bIPpbKOB BO34yxa M Mo-
CTOPOHHUX BKITHOYEHUI U3 30HbI U3-
MepeHna n obecneunmBaeT MUHU-
ManbHble LWYyMbl pacxoga. [Onsa
yaobcTBa ynpaBneHust pekoMmeHay-
eTCA 3apaHee NpeagycMoTpeTb pas-
BOPOT wuHAukatopa. PekomeHgye-
Mbl€ BapuaHTbl YCTAHOBKM pacxo-
Aomepa npuBeneHsbl Ha puc. 3.8.

Ha ropusoHTanbHbIX Yy4actkax
pacxogomep yCTaHaBnMBaeTCcs
3NEKTPOHHbIM 6rnokom BBepx. Mak-
cMMarnbHOe OTKITIOHEHME OT BepTu-
KanbHow ocn He bonee 4yem Ha +45°.

3anpewaeTcs  ycTtaHaBnuBaTb
pacxogoMep B [OPU3OHTaNbHOM
NOSTIOXXEHUN C HanpaBfeHHbIM BHU3
I (puc. 3.9.)

PucyHok 3.9



Mutepdnoy T3 O6LenpombILLIIEHHOE UCMONMHEHNE PykoBoacTBo no akcnnyataumm 38

Mpn n3mepeHun pacxoga B Ya-
CTMYHO 3anofIHEHHbIX TPyOONPOBO-
Aax unu B Tpybonposogax ¢ OTKpbI-
TbIM KOHUOM AN rapaHTUpoBaH-
HOro 3anofHeHNs XXUOKOCTbIO, pac-
XogoMmep criegyeT ycTaHaBnuBaTtb
B HaKNoHHOM unn U-obpasHom Tpy-
6onposoaax (puc. 3.10).

Pacxogomep cnefgyeT yctaHas-
nuBaTtb nepen perynupyrowen ap-
mMaTtypou (puc. 3.11).

B cnyyae oTkpbITOro crnvea cne-
AyeT npegycMoTpeTb 3awuTy oT
OMyCTOLLIEHNA KaHana pacxogo-
mMepa (puc. 3.12).

/I

BbinyckHOR BOZAYLIHBIA
Knanas

11TE [
[ » / i MNpwn Hanuuun ONUMHHOrO cnycka
_ | ‘ ‘ >5m Heobxoauma ycTaHOBKa BO3AYLU-
L

Horo knanaHa (puc. 3.13).

/II\

PucyHok 3.13
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3.3.7. MoHmax am4uka ¢hriaHueeol KOHCMpyKyuu

Pacxogomep yctaHaBnuBaeTcs B pa3pbiB TpybonpoBoaa Kak nokasaHo Ha puc. 3.14.
CTpenka Ha gatymke pacxogomMepa LOfKHa coBnagaTh C HanpaBrieHMEM MOTOKa B Tpy-
GonpoBoae.

%@\ OTBETHLIM dinaHel
/
b@\ Mpoknagkm w
/ / -

3639!\.1]'ISIOLLI|HB AWCKN

EOI"ITb!.Ll_IaMﬁbl//'

PucyHok 3.14 YcTtaHoBKa pacxogomMmepa

Mpoknaaku He OOIMKHbI 3aX0ANTb B MPOTOYHYHO YacTb TpybonpoBoaa No BHYTPEHHEMY
AvamMeTpy 3a rpaHuLbl YNnoTHSEMbIX MOBEPXHOCTEMN.

MaTepuan npoknagok AormkeH OblTb COBMECTUM C U3MEPSIEMON CPeEAON U YCIIOBUSAMUN
akcnnyatauuu. He cnegyeT vcnonb3oBaTb MeTannuMyeckne unm crnvpanbHO-HaBUTbIe
NPOKNaaKu, Tak Kak OHM NOBPeXaatoT TOPLIEBYIO NOBEPXHOCTb PYTEPOBKM AaTymka. Ecnn
TpebyroTca cnupanbHO-HaBUTLIE UM MEeTanIM4Yeckme nNpokKnaakn, HeobxoaMmo UCnonb-
30BaTb 3alUMTHbIE KoMbua Ans dytepoBku. lNpoknagku, oTBeTHble dnaHubl, 60NThI,
rakm v LWanodbl B KOMMMEKT NOCTaBKM He BXOOAT.

3aTskKy 60MTOB M raek, Kpensiwmx pacxogoMep Ha TpybonpoBoae, NPOM3BOANTL PaBHO-
MEepHO, NOoYEepPEAHO, MO AnameTparnbHO NPOTUBOMNOSOXHLIM Napam (puc. 3.15). 3akpyynsa-
HMe raek oCyLLeCTBIIsieTCa 3a Tpu npoxoda. 3a nepsbl MPOX0L 3aTSXKKY BbIMOSTHATb KPYTS-
wum momeHTtom 0,5 Mk, 3a BTopon npoxog — 0,8 Mk u 3a Tpetun npoxog — 1.0 Mk. Heco-
GrirogeHne aTUX yKasaHUn MOXET NPUBECTU K CEPbE3HBLIM MOBPEXAEHNSM (hyTepoBKM AaT-
4uMKa pacxoda u ero npexgeBpeMeHHON 3aMeHe.
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MOMEHTbI CUnbl NpU 3aKpydYnBaHUN raek npmMBeadeHbl B Tabn. 3.2.

PucyHok 3.15 lNMopaaok 3aTsxkm raek

Tabnuua 3.2 PekomeHoyeMble MOMEHTbI
cunbl MK npu 3akpy4nBaHnn raex
DN BOnThI MomeHT cunsil,
H'™m
20 15
55 4xM12 o5
32 25
40 4xM16 25
50 35
65 35
30 8xM16 35
100 8xM20 50
150 8xM24 90
200 12xM24 90

3.3.8. YcmaHnoeka Ul pacxodomepa pa30esibHO20 UCMOJIHeHUS

N3meputenbHbin npeobpasoBatens (MAlN) pacxogomepa pasgensHOro UCMNONHEHUS
MOXET OblTb YCTAHOBIIEH HA CTEHY UM HA MOHTAaXHYH CTOMKY, Kak nokasaHO Ha pwuc.

3.16 n puc. 3.17.
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PucyHok 3.16 Kpennenue Ul pacxogomepa ¢ pasgenbHbIM UCMIONTHEHNEM Ha CTeHe
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PucyHok 3.17 KpenneHnue Ul pacxogomepa pasgeibHOro UCMOTHEHUS HA MOHTaXHOM
CTOWKe

3.4. BblpaBHUBaHue NOTeHUUANoOB

lMocne yctaHoBKM pacxogomepa HeobXxoAUMO BbINOSTHUTL NOAKIHOYEHNE 3aLUUTHBIX
TOKOMPOBOAOB U3 KOMMSEKTa NOCTaBkM pacxogomepa. 3almTHoe 3a3eMneHne, 3KBUMo-
TeHumnarnbHoe n3MepsemMon cpene, nogknodaeTcs K knemme Ha kopnyce Wl B panoHe
kabenbHbIX BBOAOB.

3.4.1. BbipasHueaHue nNomeHyuasioe 8 MemaJsuiu4eckux mpybax

3aWmnTHBIE
TOKONpOBOAEI

LyHTMpYOWMIA
TOKONPOBO.

PucyHok 3.18 BblpaBHMBaHME NOTEHUMATIOB B METaNNMYeCcknx Tpybax
[n§a 3awmuTbl pacxogoMepa OT NpoTeKarLwWwmx no Tpybe TOKOB NPUMEHSIOTCA 3aLLUUT-
Hble TOKOMPOBOAbI 3 KOMMIIEKTa MOCTABKMN U LUYHTUPYHOLLIMIA TOKOMPOBOA, BbINOMHEHHbIN
N3 MeOHOro NPOBOAHMKA CeYeHMeM He MeHee 6 MM2 UK cTarnbHOW MOMOChl CeYEeHMEM
He meHee 20 Mm2.

[aTuvk n cpega OOMKHbI UMETb OAMHAKOBbIN 3MEKTPUYECKUA NoTeHUman, 4Tobbl nuc-
KMIOYNUTb SNEKTPOXMMUYECKYIO KOPPO3WMI0 SMNeKTpoAoB. BbipaBHMBaHME MOTeHLManoB
obecneynBaloT 3aWMTHbIE TOKONPOBOAbI, NOAKNIOYEHHBIE K brnaHuam Tpy6. Ecnn Tpy6bl
3a3eMrieHbl, OCTaTOYHO COeAMHUTL KnemMMmy 3asemrieHns Ha kopnyce UMM (cm. puc. 2.2)
C NVHMEeN BblpaBHUBaHMSA NoTeHumanos. Npyn HeobxoanmocTn, NoaknYeHre 3asemrie-
HWS BBINOMHAETCA K KIleMMe BHYTPU OTAENEHNSA MOAKMIOYEHUS.

BHUMAHUE! T[lpn 3HaunTenbHbIX YPOBHAX YPaBHUTENbHbIX TOKOB, MOXET MOHado-
BUTbCA yCTaHOBKa 3a3eMNSAOLLNX OUCKOB.
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3.4.2. [Tlnacmmaccoebie mpy6bi unu mpy6bi c hymepoeKol

Bo Bcex cniyvasix, korga npucoegmHEHHbIN TpybonpoBoa He obecnevmBaeT XopoLUlero
3NEKTPUYECKOro COeANHEHUS C XKXNOKOCTbIO, HAanpumMmep, Tpyba obnvuoBaHa nnmn n3rotos-
neHa 3 HenpoBoASALWEro MmaTepuana, Heob6xoAnMo NCNOMb30BaTb 3a3eMAOLLNE ONUCKN
(MPUNTOXEHWME B) unu anekTtpogbl (cM. puc. A.1), coeanHeHHble ¢ koprnycom U, koTo-
pble obecrneunBaloT HeobBXOAMMOE INEKTPUYECKOE COEeAMHEHME C TEXHOMOrMYEeCKOn
XNOKOCTbIO. 3alUTHbIE U LYHTUPYIOLWMIA TOKONPOBOAbLI HE TpebytoTcs.

3aszemngaoLwme anckn odbecnevmsatoT 60MbLUYO NNowaab COeaNHEHNS C TEXHOSO-

MMYECKON XMOKOCTbIO U 3KPaAHUPYIOT 30HY NpOBOAMMOCTU TpybonpoBoaa, OHWM npeano-
YTUTENbHEE 3a3eMMSAIOLWEro ANIeKTPOAA B CreayoLmnx CUTyaumnsax:

e [IpoBoammocTb xnagkoctn meHee 100 mkCm/cm;

e (Ob6nacTn NnpMMeEHeHUs, KOTOpblE MOTYT NPUBECTM K 0O6pa3oBaHMIO HaneTa unu oT-
NOXEHUW,;

L] FIpOTeKaHme TOKa 4epe3 TEXHOJI0IMYEeCKyo XUOKOCTb UK Lenn 3a3eMiieHund.

3aszemnAwLwne

PucyHok 3.19 3azemneHne pacxogomepa Ha nnacTMKoBbIX Tpybax ¢ 3a3eMnsoLwmmm
avckamm

TunnyHbIn Npumep: Tpybbl C anekTpousonupytowen yTepoBKon, Tpybbl U3 CTEKNO-
nnacTtuka nnum NBX.

BHUMAHUE! CyuiectByeT onacHOCTb NMOBPEXAEHUS BCrEACTBUE SMNEKTPOXUMUYE-
CKOM Koppo3uun. [NpuHMManTe BO BHUMaHWE 3NIEKTPOXUMUYECKME MNO-
TeHumnansl MeTansos, eCcnv 3a3emnsoLme QUCKN U CUTHanNbHbIE 3r1ek-
TPOAbl BbIMNOMHEHbI U3 Pas3NUYHbIX MaTepuarnos.

3.4.3. ®dymepoeaHHble mpybbI (kamoOHas 3awuma)

Ecnn no TexHonormyeckum coobpaxxeHmam cpefa He MOXeT ObITb 3a3emMrneHa, ycTa-
HOBIEHHbIN NpMOOpP He AOMKEH MMETb NOTeHUmnana:

® pu yCTaHOBKE HEOOXOOUM LUYHTUPYHOLMI TOKOMPOBOA;

e HeobxoaMM AONOMHUTENbHbIN KOHTPOSb OTCYTCTBMS NPOBOAUMOCTM M3-3a Bbl-
Bbopa maTepuanos, UCMOMb3YEMbIX NPU MOHTaXe.

Cobnogante Bce TpeboBaHUs, KacatloLmecsl yCTaHOBKM 6e3 noTeHunana.
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3.5. NMoakn4YyeHne BHELWWHUX coeaAUHEeHUN

MoakntoyeHne BHewHMX ycTponcTs K UM npomnsBogmTcs nocpeacTtsom AByX kabenen
- MHOpPMaLMOHHOro 1 nutatwero. MNpegnodTnTesibHO NCNOSb30BaHUE dKPaHMPOBaH-
HbIX Kabernen co CKpy4YeHHbIMW napamu, B 3TOM Criydae CurHanbl OAHOro yCTPOMCTBa
OOJDKHBI COOTBETCTBOBATL OQHOW nape. 3anpeLlaeTcsa Ucnonb3oBaTb B OOHOW nNape npo-
BOOHWKWN pasfn4yHbIX YCTPOUCTB.

+24B / L 220B

i
-24B [ N 220B f
|

|
|
\

PE

PucyHok 3.20 lNMogknioveHne BHELWHNX CoeaUHEHNN

BHewHnn gnameTp kabenen OOMKEH COOTBETCTBOBATb KabenbHbIM BBOAAM, KOTO-
pbIMK KOMNIekTyeTcs pacxogomep: M20x1,5 (gnametp kabens 6...12 mm). MNepeq noa-
KntovyeHmeM kabenbHble Xunbl A0MMKHbI ObITb OKOHLIOBaHbI KPYrfbIMK KIeMMamMu COOT-
BETCTBYIOLLErO pa3mepa.

Cneuudoukaums kabensa nuTaHus:

e 3 x 0,5 mm? MNBX kaGenb ¢ 06LWMM MeOHbIM NINETEHbLIM 3KPaHOM, CONPOTUBIIEHNE
npoBogHuka: < 40 Om/km.

Cneundukaumsa nHdopmMaunoHHOro kabens:

e MHoroxunbsHbli MBX kabenb ¢ npoBogHukamu cedeHmem 0.38 mm? (AWG22), 06-
LM MeLHbIM NNeTEHbIM 3KPaHOM (AnamMeTp OKOMOo 7 MM) N SKpaHMPOBaHHbLIMMN
napamu;

e cornpoTtmeneHune nposogHuka: < 50 Om/km;
® eMKOCTb: Xuna/akpaH: < 420 nd/m.
PekomengoBaHHbIn TN kabena KOB3BI™ 3x2x0.35 (guam. 7,9mm);

BHUMAHUE! Bo nsbexaHvne BO3HUKHOBEHWS YpaBHMBAIOLLMX TOKOB, 3anpeLlaeTcs
NoAKMNYaTh 3KpaHbl MHPOPMAaLMOHHbIX Kabernen ¢ 06enx CTOPOH.
OKpaH nHOopMaLUMOHHOIo Kabens Noaknio4YaeTCca Co CTOPOHbI BHELL-
HUX YCTPOMUCTB.
OKpaH kabens NMTaHnA NOAKMYAETCs K KneMMe BHYTpU Kopnyca
UMM, kak nokasaHo Ha puc. 3.20. [Npn nogknioyYeHnn BblAEPXNBATb MU-
HUManbHO BO3MOXHYIO ONMHY pacnfieTEHHOro aKkpaHa.

3alnTHOE 3a3emMrieHne, SKBUNOTEHUMANbLHOE M3MEPSEMON cpeae, NOoAKMYaeTcs K
knemme Ha kopnyce U, kak nokasaHo Ha puc. 2.2.
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3.5.1. [lModknro4yeHue pacxodomepa pa3desibHO20 UCIMOJIHEHUS

[na coeauHeHna gatyuka u UM pacxogomepa pasgenbHOro UCNoSIHEHUA NCMONb3y-
toTCcsa kabenu:

- cunoBow kabenb AN NMTaHUa MHOYKTOpa MarHUTHOW CUCTEMbI;
- CUrHanbHbI Kabenb ANs CYUTbIBAHUA NOME3HOro curHana.
[OnnnHa kabenen oo 50 m.

BHUMAHMUE! T[lpu npoBoaMmMocTy nsamepsiemor cpeabl meHee 102 Cm/mM anuHa ka-
6enen He Gonee 5 m.

Cxema nogkntoyeHust npueeaeHa Ha puc. 3.21.

@ @

N3mepuTenbHbIit KABEJ/Tb CMI0BO KABEb CUTHAJbHbIN
npeobpasosaTenb

(1) 11234 617189
Ko |K1|K2|k3| |31 |c1|c2/9306y

Lo

wn

O —i
KABE/Tb CUTOBOW
5[s[7]8]9]

FICIEEE

(=] (=] =] (=] [=]

= s KOKI
1]2[3]4
KABENb CUTHANBHbIA

@)

p—y

° Aatuuk |_C>CD—|
KO |K1|K2|K3| |31 |C1|C2|33 06w
| | | | 112|134 516/7/8|9

PucyHok 3.21 Cxema nogkntoveHna aatyamka k UM pasgenbHOro MCnonHeHus

BHUMAHUE! CunoBoi 1 curHanbHbii kabenu pacxogomepa pasnenbHOro UCrnosHe-
HWA CO cTeneHblo 3awmTbl IP68 nogknoyaloTca K AaTymKy Ha 3aBoje-
n3rotosuTesne npu Bbinycke!
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3.5.1.1. [Modzomoeka cucHanbHO20 Kabesiss Onsi pa3odesibHO20 UCIMOJIHEeHUS

Heobxoanmble maTtepuansl.
= Kabenb ¢ ABOMHbIM 3KPAHOM M3 KOMMIEKTa NOCTaBKY;
= OO6XMMHOM KabenbHbI HakoHe4YyHuK HLLBW 0.5-8 - 6 wT;
= OOGXMMHOM KabenbHbI HakoHeYHuK HLLBW 1.5-8 - 5 w;
= Tepmoycago4Hbii kembpuk 3/1;
= Tepmoycago4Hbi keMbpuk 12/6.

40

Jenexsiit

Benblii

Kopu4HEBLIH

PucyHok 3.22 MNopsaaok AencTeui Npm NoAroTOBKE CUrHanNbHoro kabens
[Mopsaok AerCTBMI NpU NOArOTOBKE CUrHaIbHOrO kabens co CTOPOHbI AaTyuka:
® Hapetsb TepMoycafoyHbln kembpuk 12/6 Ha kabenb.

@ CHstb 90 MM BHeLHEV 3awmTHoM obonoykn. Pacnyctute n pasgenuTb Ny4ok oc-
HOBHOIO 3aLUMTHOro 3KpaHa Ha ABe Yactn. OgHy YacTb CKPYTUTb.

® YcraHosuTb Ha XryT 9KpaHa TepMoycaaoyHbIn kembpuk 3/1 anuHon 70 mm.

@ CHsTb BHELLHIOW N30SSILUUIO C 3eS1IEHOro N KopuyHeBoro nposoaoB Ha 40 mMm. Bbl-
TSHYTb NPOBOAA U3 3ALUTHOIO 3KpaHa, CKPYTUTb 3aLLUTHBIN SKPaH.

® YcraHosuTs Ha XryTbl 3KpaHOB TepMoycaao4HbIn kemopuk 3/1 anuHon 30 mm.

® ChHsatb ¢ 6enoro kabens BHELLHIOW N30NAUMI0 N 3KpaH 3aLlUNTHLIN Ha 20 MM.
@ 3auncTuTb XMnbl 3eneHoro, Kopu4HeBoro 1 6enoro NpoBoAoOB Ha 8 MM.

YcTaHoBUTb TepMoycagoyHble kembpukun 3/1 anvHon 30 MM Ha pa3BeTBrieHME 3e-
NEHOro U KOPUYHEBOrO NPOBOAOB C 3aALLUMTHBLIM SKPAHOM, a Takke Ha 6enbii NpoBOA.

® HakpyTuTb BTOpPYIO NOMOBUHY OCHOBHOTO 3aLLMTHOrO 3KpaHa Ha kabenb 1 ycTaHo-
BUTb TEPMOYCaaouHbIn KeMBpuk 12/6 gnvHon 50 mm.

@ YcraHoBWUTb HakoHeuHWKM 1.5-8 Ha 3KpaHbl 3e51eHOro U KOpUYHEBOro NPOBOAOB, a
TakKe Ha OCHOBHOWM 3alUUTHbIN 3KpaH; HaKOHEeYHUKN 0.5-8 — Ha 3a4uLLEeHHbIE XUSbl 3€e-
NeHoro, KOpU4YHEBOro 1 6enoro NPoBOAOB.

[Nopsnok OencTBUIA NpY NOAroTOBKE CUTHanNbHOro kabens co ctopoHbl UM:

MogroToBka curHanbHOro kabensi co ctopoHbl I BbINOMHAETCSA B TOW e NnocrneaoBa-
TenbHOCTW. Nocne cHATUA 3alMTHOM 060I04KM NO N.2 OCHOBHOW 3aLLUUTHbIA 9KpaH Heob-
XOOMMO cpes3aTb Nofd ocHoBaHUe. MNMyHKT 3 He BbINOSTHAETCS.
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3.5.1.2. [Modzomoeka cusnoeo20 Kabesisi Osisi pa3o0esibHO20 UCIMOJIHEeHUSs
Heobxoaumble matepuansi:

»  OKpaHupoBaHHbIN kKabenb nutaHus 3 x 0,75 (aHanormyHbin KOAB3BI™ 3x0,75);

=  O6xuMHOM KabernbHbIN HakoHeYHUK HLWBW 0.5-8 - 4 wr;

=  OO6XMMHOM KabenbHbI HakoHeYHuK HLLBW 1.5-8 - 1 wT;

» TepmoycagouyHbIi keMbpuk 12/6;

» Tepmoycago4Hbii kembpuk 3/1.

L 70
65

\ - — |
Nt ®
i 7

PucyHok 3.23 lNopagok 4encteum npu NoArotToBke CUIOBOro kabens

MNopanok oencTBM NpY NOArOTOBKE CUIMOBOro Kabens co CTOPOHbI AaTyuKa:

Q) HapeTb TepmoycagoyHbii kembpuk 12/6 Ha kabenb.

® CHsaTb 70 MM BHELLHEN 3aLMTHON 0BOMOYKY. Pacnyctutb n pasgenutb ny4yok oc-
HOBHOIO 3aLUUTHOro 3KpaHa Ha ase Yactn. OgHy YacTb CKPYTUTb.

® YcraHoBuTb Ha XIYT 9KpaHa TepMoycagoyHbii kembpuk 3/1 anuHon 60 mm.

@ CHsiTb BHELLHIOWD n3onsumo ¢ NpoBoaoB Ha 65 mm. ObpesaTb KenTo-3eneHbl Npo-
BO[, N0, OCHOBaHue.

® 3auncTutb xunbl NPOBOAOB Ha 8 MM.

® HakpyTuTb BTOpPYIO NOMOBUHY OCHOBHOTO 3aLLMTHOrO 3KpaHa Ha kabenb 1 ycTaHo-
BUTb TEPMOYCaaouHbIn KeMBpuk 12/6 gnvHon 50 mm.

@ YcraHoBUTL HaKOHEYHUK 1.5-8 Ha XryT 3KpaHa; HakoHe4yHuKn 0.5-8 Ha 3ayuLleH-
Hble XXWIbl NPOBOAOB.

[MopsiAoK 4eNCTBMA NPU NOArOTOBKE CUMIOBOro Kabens Co CTOPOHbI JaT4YMKa:

MogroToBka cunoBoro kabensa co ctopoHbl Ul BbINOMHAETCA B TON XXe nocrnenoBa-
TenbHOCTW. Nocne CHATUA 3aLMTHOM 060I04KM NO N.2 OCHOBHOW 3aLLUUTHbIA 9KpaH Heob-
X0OMMO cpe3aTb NoA ocHoBaHue. [NyHKT 3 He BbINOMHAETCS.
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4. YNAKOBKA, XPAHEHWE U TPAHCNOPTUPOBAHMUE

Pacxogomep, yKOMMNeKkToBaHHbIV B COOTBETCTBUM C 3asiBKOM, YNaKoBbIBAETCH B UHANBU-
AyanbHyto Tapy kateropum KY-2 no FOCT 23170-78 (kopobGKy 13 rodopmpoBaHHOIoO KapToHa
nmMbo aepeBsaHHbIN AWKK). Tyaa e nomMeLlaeTca aKenyaTaumMoHHasa AOKYMEHTaUus.

XpaHeHune pacxogomMepa AOSMKHO OCYLLECTBIATLCA B YNAaKOBKE M3rOTOBUTENSA B COOT-
BeTCcTBUM C TpeboBaHuamu rpynnbl 1 no FOCT 15150-69.

XpaHuTb Npnbop B OpUrMHanbHOM ynakoBKe B CyXOM M YACTOM MeECTE.

YcnoBust OKpyXXatoLen cpeabl 4S8 TPaHCMOPTUPOBKM U XpaHeHust npubopa cooTBeT-
CTBYIOT YCNOBUAM ANS 3KCnnyaTaumm npmbopa;

CnepyeTt nsberatb NOCTOAHHOIO BO34ENCTBUSA NPSIMbIX CONTHEYHbIX NyYen;

Pacxogomep He TpebyeT cneumanbHOro TEXHNYECKOro 0b6cnyXMBaHmsi Npu XpaHeHuu.

Pacxogomepbl MOryT TpaHCNOPTMPOBATLCA aBTOMOOUIbHBIM, PEYHbIM, XXenesHoao-
POXHbIM U aBMALMOHHbLIM TPAHCMOPTOM MpK COONOAEHUN CReayOLNX YCITOBUIA:

® TpaHCMNOPTMPOBKA OCYLLECTBNSETCA B 3aBOACKOM Tape;

® OTCYTCTBYET NpsiMOe BO34eNCTBUE BNnaru;

e TemnepaTtypa He BbIXoAWUT 3a npegens! oT - 55 go + 60 °C;

® BNaXHOCTb He npesblwaeT 95 % npu Temnepatype go + 35 °C;

e Bubpaums B gnanasoHe ot 10 go 500 Ny c amnnutygon o 0,35 mm n yckope-
Huem o 49 m/c?;

e yaapbl CO 3HaYEHMEM NMUKOBOTO YCKopeHust Ao 98 m/c?;

® VYIIOXEHHbIE B TPAHCMNOPTE pacxogoMepbl 3akpenneHbl BO nsbexaHne nageHus um
coyaapeHun.



5.

Mutepdnoy T3 O6LLEeNPOMBILLIIEHHOE UCTIONTHEHWE PykosoacTteo no akcnnyataumn 48

HACTPOWKA PACXOOOMEPA NEPE[Q PABOTOMN

5.1. YcTaHOBKa peXxuma TOKOBOro Bbixoaa

BHUMAHUE! Bebixog MoXeT 6biTb BbIBEAEH U3 CTPOS NMPU HanNnymm K.3. B Harpyske.

Mepen Havyanom paboTbl HEOH6XOANMMO C MOMOLLLIO NEepekYaTens «passive/active»
nog nepegHen Kpbiwkon UM ycTaHOBUTL peXnUM NMUTaHUS TOKOBOW NETSM, Kak NokasaHo
Ha puc. 2.5.

[ns HacTporku nepeaaTo4yHON XapakTepPUCTUKN UCMONb3YIOTCS:

- MeHo 5.3.3 Hacmpolku / Tokoeblil 8bixod/ Pacxod 4 MA 3agaéT pacxoq npu Toke
aHarnorosoro Bbixoaa 4 MA. o ymonyaHuio paseH O.

- MeHo 5.3.4 Hacmpouku / Tokoebllt ebixod/ Pacxod 20 MA 3af0aéT pacxop rnpu Toke
20 MA. Mo ymonyaHuio paBeH HOMUHanNbHoMy pacxoay (Q3).

[nsa aTnx napameTpoB MOXHO 3aaBaTb 3Ha4YeHus B AnanasoHe oT -Q4 go Q4, yto
No3BONSIeT 3a4aTh fobble NepefaToYHblEe 3aBUCMMOCTM TOKa OT pacxoAa.

5.2. Hactpownka mnbTpa pacxoga

HacTtporikn dunbTpa pacxoga (MeHo 5.1 Hacmpolku / Pacxod) oguHakoBo Aen-
CTBYIOT Ha MHOULMpPYEeMOe 3Ha4YeHue pacxoda M aHarnoroBbiv (TOKOBLIN) BbIxod. B npu-
Bope ecTb HECKONBbKO HE3aBUCUMbIX (PUIbTPOB ANA PELLEHMS pasHbIX 3a4ay.

- OunbTp Rate Limit orpaHu4MBaeT CKOPOCTb M3MEHeHusi pacxoga (MeHwo 5.1.3
Hacmpodku | Pacxod | CanaxusaHue), %/0TCYET 1 ucnonb3yetca Ans yoaneHus um-
NynbCOB N KOPOTKMX BpockoB pacxona. PunbTp JOMMKEH ObiTb HACTPOEH TakK, YTOObI OT-
OennTb NoOMexn oT curHana pacxoga. [inanasoH 3HadyeHun ot 0 oo 255, meHbLUee ycTa-
HOBMEHHOE 3HaveHue curnbHee obpesaeT wym, 0 oTkNYaeT punbTp (MO YMONYaHMIO).
3apepXkn ounbTp HE BHOCMKT.

- Hactponka Dead Time (meHto 5.1.4 Hacmpouku | Pacxod | [Npeden canax.) orpaHu-
ymBaeT BpeMsa aencteus ounbTpa Rate Limit. YcTaHoBneHHOe BpeMst AOIMKHO NpeBbI-
WwaTbh ANuTenbHOCTb BpockoB pacxoga. [uana3oH yctaHoBku BpemeHu oT 0 oo 25,5 ¢
yepes 0,1c., 0 oTkntovaeT punbTp Rate Limit (no ymonyanuio 10 c.).

BxogHow curHan
2%/oTuyer Dead Time

...... 5%/oTyeT t < Dead Time_‘ ) r\‘\

U

PucyHok 5.1 ®unbtp Rate Limit/ Dead Time
- Hactponka Damping ycTaHaBnmBaeT NOCTOAHHYIO BpeMeHU AeMNupoBaHus (MeHIo
5.1.2 Hacmpotku / Pacxo0d / @unbmpauyusi). Bpemsi NONHON yCTaHOBKU NpUMeEPHO 4-5
NOCTOSIHHbLIX BpeMeHU. [lnana3oH 3HayveHun ot 0 go 25,5 c. 4yepes 0,1c., 0 nepeBoguT
unbTP B aBTOMaTUYECKNA afanTUBHBLIN PEXUM (MO YMOYaHUIo).
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5.3. YcTtaHOBKa OoTCeuYkKU

[nsa koppekTHoM paboTbl B pearibHbIX YCIoBUAX HE06X0aMMO NpaBuibHO BbibpaTh OT-
Ceuky ckopocTu cpefbl (MeHo 5.1.1 Hacmpouku / Pacxod / Omceudka). Ans CKOpoCTU
cpenbl MeHbLLEe OTCceYkun (N0 MOAyIto) pacxon npupasHmuBaeTcs K 0, owmnbkm He domken-
pytoTca. [lnanasoH BO3MOXHbIX 3Ha4YeHU ycTaHoBku otcedkn — ot 0,0 go 10 m/c.

5.4. KoHTponb nyctou TpybObl

Uepes uHTepenc onepatopa MOXHO HACTPOUTb ANArHOCTUKY KOHTPOMS MyCTOWM
Tpybbl (MeHto 5.5.1 Hacmpodiku | JuazHocmuka | [Mycmas mpy6a). Juana3oH 3Ha4eHun
noporosoro conpotueneHus ot 0 go 6000 kOm, O oTknYaeT AnarHOCTUKY. [NPOKOHTpO-
NMpoBaTb TeKyLLlee 3Ha4YeHne NPoBOANMOCTM Cpeabl onepaTop MOXET B MeHto 2.5 [na-
rHocTuka / NpoBOAMMOCTb.

BHUMAHUWE! [lpu KOHTpOMe XMMWYECKM aKTUBHOW cpedbl MOXeT noTpeboBaTtbCs
nNoAcTponka ypoBHen cpabaTtbiBaHWS UMM NOSIHOE OTKYeHue auna-
FHOCTUKN.

5.5. KoHTponb MaccoBoro pacxoga

[1na KOHTPONS MacCcoBOro pacxoaa XXMAKoCTN HeobxoaMmMo BOUTU B MeHo 1.2 M3me-
peHusi | Maccoesbili pacxod. MaccoBbIn pacxon BblYUCISETCH Kak Npon3BeaeHne oo bEM-
HOro pacxoga u nnoTHOCTU, KOTopasi BBOAUTCSH B MeHIo 5.7 Hacmpouku | lnomHocms B
T/M3. Mo yMonyaHuio ncnonb3yeTcs NNoTHOCTb Boawbl npu 4°C (1.000).

BHUMAHUE! [lorpelwHOCTb onpegeneHns MaccoBoro pacxoga He HopMupoBaHa.
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6. YTUIIN3ALUA

Pacxogomep He coaepXXuUT BELEeCTB U KOMMOHEHTOB, NpeacTaBnsoLWmnX ONacHOCTb
Ansi 340pOBbS NOAEN U OKpYXatlollen cpedbl B NpoOLEecce WM Nocre OKOHYaHWsi cpoka
cnyx0bl. YTnmMsaumsa pacxogomepa OCyLLEeCTBNSeTCS OTAENbHO MO rpynnaM maTtepua-
NOB: NNacTMaccoBble U Pe3VMHOBbIE 3NTEMEHTbI, NNaThl C 3NEKTPOHHLIMU KOMMOHEHTaMMU,
MeTannM4yeckne arieMeHTbl Koprnyca U KpenexHble 3f1eMeHTbI.

7. TEXHUWYECKOE OBCINYXWBAHWUE

7.1. MNMpoBepKa TEXHNYECKOro COCTOAHUSA
BBeneHHbIM B 3KCnyaTauuio pacxogoMep pekomMmeHayeTcs nogsepraTtb nepuoguye-
CKOMY OCMOTPY C LieSibl0 KOHTPONS:
paboTocnocobHOCTH;
cobntogeHus ycnoBuim akcnnyaTaumu;
HanM4na N COOTBETCTBUIO PO Hanps)XeHun NnuTaHmsa uenem;
OTCYTCTBUS BHELLUHUX MNOBPEXOEHN YacTen pacxoaomepa;
HaZEXXHOCTU 3NEKTPUYECKNX U MEXAHUYECKUX COEOUHEHUN.

MeproanYHOCTL OCMOTPA 3aBUCMT OT YCMOBUI 3KCMMyaTauum, HO He AOMKHa ObiTb
pexke 0OHOro pasa B BE Heaenu.

HecobntogeHve ycnoBuii akcniyataumMm B COOTBETCTBUMM C ykasaHusMu pasgena 1.2
HacTosiLero PQ unu BHELLHWE NOBPEXAEHMS pacxoaoMepa, MOXET NPUBECTU K ero 0TKasy
VNN NPEBLILLEHNIO AOMYCTUMOTO YPOBHS NMOrPELUHOCTY M3MepeHuiA. MNpu NOsIBNEHUN BHELL-
HUX NOBPEXOEHUN U3aenNns, He0OX0aUMO 00PATUTLCH B CEPBUCHbIN LIEHTP UMK K U3rOTOBK-
Teno pacxogomMepa Ans onpeaeneHns BO3MOXHOCTU ero AarnbHenLen aKkenyaTaumm.

B npouecce akcnnyataumm pacxogomepa He pexke O4HOro pasa B rog Heobxoammo
NPOBOAUTL NPOUNIAKTUYECKMIA OCMOTP BHYTPEHHErO KaHana [aTyuk Ha Hanuyue 3a-
rPA3HEHUN U/MNn oTnoxeHun. [lonyckaeTcs Hanu4ymne ferkoro HaneTa, KOTopbI JOJTKEH
CHMMATbCS C NOMOLLbI YNCTOM MSATKOWM BETOLUM, CMOYeHHOW B Boge. [Mpu Hannyum 3a-
FPA3HEHUIN U/MNK OTNOXEHUI APYroro Buga nmbo mnx cyecTBeHHOW TOMLWMHbI HeObXo-
OUMO NPOU3BECTU OYUCTKY MOBEPXHOCTM OATUYUK Cpasy Xe Nnocne M3BfeYeHnst pacxono-
Mepa 13 TpybonpoBoda C NOMOLbIO BOAbI, YACTON BETOLIM M Heabpa3uBHbBIX MOKLLNX
cpeacTB Ha ocHoBe AB.

lMepen oTnpaBkoW pacxogomMepa Ha NOBEPKY UM B PEMOHT HeobxogmMmo nocne ae-
MOHTa)a yCTpaHUTb 06pa3oBaBLUMECS B NpOLiecce IKChyaTaunm OTNOXEHUS U cnegbl
pabouen cpeapl. [Npn MOHTaXxe 1 AeMOHTaxe pacxogomepa Heobxoanmmo CTporo cobnto-
AaTb yKasaHus No MOHTaxy pacxogomepa. OTnpaBka pacxogoMepa Ansi NpoBeAeHus
NoBEPKM NMOO pEMOHTA AOSMKHA NPOMN3BOANTLCA C NAcnopToM pacxogomMepa.
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7.2. Bo3MOXHble HEMCNPABHOCTU U CNOCOOLI UX YCTPAHEHUA

Tabnuua 7.1 Bo3aMoXHble HEMCNPABHOCTM pacxogomMepa 1 cnocobbl NX YyCTpaHeHUs

BHewHee nposBreHve
HencnpaBHOCTH

BeposTHasa npuynHa

Cnocob ycTtpaHeHus

OTcyTCcTBME MMMYNbCOB
Ha JUCKPETHOM BbIXoe

He 3agaH 4aCcTOTHO-UM-
NYNbCHBIN PEXNUM Bbl-
xoaa.

HeBepHO ycTaHOBINEHDI
BEMMYMHA OTCEYKM UNN
BEC nmnynbca.

OTcyTCcTBYET NMTaHWe Ha
AVCKPETHOM BbIXOZE.

[MpoBepuTb HACTPOUKK pe-
Xnma OUCKPEeTHOro Bbixoaa,
BEJIMYNHY OTCEYKN N BEC UM-
nyrnbca.

[MpoBepuTb HanNn4ne nNuTa-
HUSA

OTcyTcTBME TOKa Ha TO-
KOBOM BbIXof€e

HenpaBunbHO nogaHo
HanpsbkeHne NUTaHuA.

ConpoTuBreHne Harpysku
npeBbILIAET HOPMY.

[MpoBepunTb NONAPHOCTL NOA-
KNoYeHus 6rnoka nutaHna To-
KOBOro BbIxoAa.

[MpoBepuTb BENNYUHY
Harpysku Bbixoaa.

OTcyTtcTBYET CBEYEHME
ancnnes

HenpaBunbHO nogaHo
HanpsbkeHne NUTaHus.

MpoBepuTb NONAPHOCTL NOA-
KnoYeHus 6noka nutaHna
pacxogomepa

OTcyTcTBYET peakums
Ha KnaBmaTtypy

3arpsisHeHune cTekna nu-
LieBOW naHenu

[MpoMbITb CTEKNO NNLEBOM
naHenu.

HeB0O3MOXXHO U3MEHUTb
norb3oBaTenbckue
HaCTPOWKM

3anpeLleH JoCcTyn K n3-
MEHEHMWIO HaCTPOeK

[MpoBepuTb NonoxeHve
ABWXKa annapaTtHon 6noku-
poBKM BHYTpu kopnyca U

MHpopmauna 06 namepsiembix napametTpax U COCTOSHUM pacxofomepa MOXET Cyu-
TbiBaTbCs No uHTepdency HART n no nocnegosatensHomMy nHtepdency RS-485 (npu
Hanuuun). Ecnn npuHaTble mepbl He gann addekTa, cnegyet 0bpaTtuTbCA B CEPBUCHbBIN
LEeHTP UNU K N3roTOBUTENIO pacxogoMepa Ana onpegeneHus BO3MOXHOCTU ero garnb-
Heuwen akcnnyataumm. PEMOHT pacxogomMepa BO3MOXEH TOSMbKO B YCNOBUAX MPOU3BO-
anTens nnu cepTMUUMPOBaHHOIO NPOM3BOANTENIEM CEPBUC-LIEHTPA.

7.3. NMoBepka

[NoBepka pacxogomepa BbINoSHAETCS Mo meToauke nosepkn PT-MI1-23-208-2025.
Me>xnoBepoyHbIN UHTepBan — 4 roga.
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NMPUNOXEHWUE A MaccorabapuTHble XapakKTepUCTUKU

pacxoanomepoB

Pacxogomep KOMNakTHOro UCNOJSTHEHUSA

(cnpaBo4HoE)

D1

2 - KpblLUKa MOHTa>XHOIo OTCeKa,

L'ir

-

PucyHok A.1 BHelwHWI BUA U rabapuUTHbIe XapakTepPUCTUKK

* - CcNpaBO4HbLIN pa3mep
1 - I (6nok aneKTPOHUKN);

3 - nnomMbupyembii UKCaToOp KPbILIKK;
4 - NHTepenc oneparTopa;
5 - paTyuK;

6,8 - kabernbHble BBOAbI;
7 - KnemMa 3a3eMneHus;

9 - curHanbHble 3NeKTPOabI;
10 - 3asemnaoWnn aNekTpoa (Npu Hanuyum).

Tabnuua A.1 - MaccorabapuTHble XapakTepUCTUKK

DN L, Mmm D,vmv | D1, mm | D2, Mm | d, MM N H, mm | Macca, kr
20 2003 105 56 75 14 4 255 6,0
25 2003 115 58 85 14 4 270 6,8
32 200-3 135 65 100 18 4 280 8,5
40 2003 145 80 110 18 4 290 10,0
50 200-3 160 100 125 18 4 300 10,0
65 200-3 180 109 145 18 8 325 14,0
80 200-3 195 120 160 18 8 335 16,0
100 250-3 230 155 190 22 8 370 22,4
150 300-3 300 210 250 26 8 450 40,0
200 350-3 360 258 310 26 12 505 54,2

* [lonyckaeTcs BbIMyCK pacXo4oMepPOB C MaccorabaputHbIMU XxapakTepucTUkamm,
OTNINYAIOLLMMUCS OT YKa3aHHbIX, NPV HaN4nmM BO3MOXXHOCTU Y U3rOTOBUTENS.



Mutepdnoy T3 O6LenpombILLIIEHHOE UCMONMHEHNE PykoBoacTBo no akcnnyataumm 53

JaTtyuk pacxogomepa pasfesnibHOro UCNosIHeHus!
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PucyHok A.2 BHelwHWIA BUA U rabapuTHbIe XapakTepUCTUKA
* - CcNpaBO4HbLIN pa3mep

1 - KpblLLKa MOHTaXXHOrO OTCEKA; 4, 6 - KabenbHble BBOAbI;
2 - MOHTaXHbIN OTCEK; 5 - Kknemma 3a3emMneHus;
3 - JaTyuK; 7 - CUrHarnbHbIE 3NEKTPOAbI;

8 - 3azemnsoWnn anexkTpoa (Npy Hanuuun).

Tabnuua A.2 - MaccorabapuTtHble XxapakTepUCTUKN

DN L, Mmm D,um | D1, mm | D2, Mm | d, MM N H, mm | Macca, kr
20 2003 105 56 75 14 4 267,7 4,9
25 200-3 115 58 85 14 4 280,7 5,8
32 2003 135 65 100 18 4 291,2 7,1
40 2003 145 80 110 18 4 300,7 8,8
50 2003 160 100 125 18 4 313,2 9,4
65 2003 180 109 145 18 8 335,7 12,3
80 2003 195 120 160 18 8 348,2 13,6
100 250 230 155 190 22 8 381,7 19,5
150 3003 300 210 250 26 8 486,2 37,6
200 3503 360 258 310 26 12 542,7 50,4

* [lonyckaeTcs BbIMyCK pacXo4OMeEpPOB C MaccorabaputHbIMU XxapakTepucTukamu,
OTNNYAOLLMMUCS OT YKa3aHHbIX, NPY HaNMYnmM BO3MOXXHOCTU Y U3rOTOBUTENS.
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M3meputenbHbIN Npeobpa3oBaTesib pacxoaomMepa pa3aesibHOro UCNOoJIHEHUS

244

—®

7
Pe®

]

188

et L

PucyHok A.3 BHelLHWI BUA U rabapuTHbIE XapakTepUCTUKA

1 - MOHTa)HbIN OTCEK; 6,8 - kabernbHble BBOAbI;

2 - KpblLUKa MOHTaXXHOro oTceKa; 7 - KNneMMa 3asemMneHus;

3 - nnomMbupyembii UKCaToOp KPbILIKK; 9 - MoHTaxHaqa nnactuHa ans kpennenusa UM Ha
CTOWKE WUInN CTeHe

4 - NHTepenc onepartopa; 10 - KpblLLKa KNEeMMHOro oTceka

5 - KNEMMHbIN OTCEK; 11, 12 - kabenbHble BBOAbLI AN CUITOBOrO N CUT-

HanbHoro kabenen.
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PucyHok Bb.1 BHeluHWI BUA 1 pa3Mepbl 3a3eMAsOLWmMX AUCKOB Tuna 1
* - cnpaBO4HbIN pa3mep

Tabnuua b.1 - Pasmepsl

DN D, mm D1, mm L, Mm L1, Mm Macca, Kkr
20 28,2 61 109 48 0,07
25 34 71 119 48 0,08
32 36 82 134,5 52,5 0,11
40 44,5 92 1445 52,5 0,13
50 53 107 159,5 52,5 0,17
65 72,5 127 179,5 52,5 0,22
80 85 142 1945 52,5 0,26
100 104 168 225 57 0,34
150 152,8 224 288 64 0,52
200 212,7 284 348 64 0,68
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Tabnuua b.2 - Pasmepsl
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* - cnpaBO4HbIN pa3mep
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PucyHok B.2 BHewHWi BUA, 1 pasmepbl 3a3eMnAnLWLmMx ANCKOB Tuna 2

DN D, Mm D1, mm L, Mm L1, Mm L2, Mm Macca, Kkr
20 13 61 109 48 17,5 0,09
25 21 71 119 48 17,5 0,11
32 23 82 134,5 52,5 17,5 0,15
40 31,3 92 1445 52,5 17,5 0,18
50 40 107 159,5 52,5 21,5 0,24
65 59,1 127 179,5 52,5 21,5 0,31
80 71,9 142 194,5 52,5 21,5 0,37
100 91 168 225 57 21,5 0,48
150 138 224 288 64 26,5 0,79
200 198,1 284 348 64 26,5 1,07
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UcTtopua nameHeHnun

Bepcus Hata OnucaHune n3ameHeHumn Ctp.
1.01 |17.02.2021 |Job6aBneHbl cxeMbl MOAKMIOYEHNS BbIXOAHbIX Lienemn 22
1.02 |10.10.2021 HoBas pepakuus 2-48
1.03 |30.06.2022 O6HOBNEHbI ANEKTPOAb!, ANCKN 3a3EMNEHUS 4,8,22,45
1.04 |04.10.2022 HoBas pepakuus 2-46
1.05 [13.04.2023 HoBas pegakums 4-49
1.06 |18.10.2023 BeeneHo onncaHne nutaHna 220 B 5,13, 15, 40
1.07 |27.02.2024 BeegeHo onncaHue pasgensHoro ucnonHenuns |5, 10-11, 32,

40-43
1.08 |29.08.2024 |[obasneHo onncaHne npocmoTpa Bepcum MO nno-| 19, 21
psgka usMeHeHus Beca uMmnyrbca

1.09 [24.04.2025 N3ameHeH HOMeEP METOOMKN NMOBEPKU 51
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