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BBepgeHue

PykoBOACTBO NO 3KcnnyaTaumMm COAEPXUT TEXHUYECKNE faHHble, OnucaHme npuHumna
AENCTBUS U YCTPONCTBA, a Takke CBeAeHus, Heobxoammble Ansi NpaBubHON 3KcnnyaTa-
UMM pacxogomepa-cyétymka anektpomarHutHoro «[MMTEP®JIOY T» mogudumkaumm 3
(nanee — pacxogomep), nsrotasnueaemoro B cootsetctsun ¢ TPOH.407112.019 TY.

O6cnyxuBatroWwmii nepcoHarn, NpoBOAALWMIA MOHTaX (OEeMOHTax), SKchnyatauuio u
TexHu4eckoe obcnyxmBaHme pacxogomMepoB, JOIDKEH U3YYNTb HACTosILWEee PYKOBOACTBO
Mo 3KcnnyaTaumm u NPOMNTU MHCTPYKTaX No TexHuke 6eszonacHocTu npu paboTte ¢ anekT-
poyCcTaHOBKaMW.

Pacxopomepbl-cH4éTunkm anektpomarHutHole NMATEP®JIOY T 3apernctpupoBaHbl B
depnepanbHOM MHGPOPMALNMOHHOM POHAE NO 0becnevYeHnio eanHCTBa N3MEPEHUIA Noa
Homepom 83188-21.

TexHndeckne gaHHble U onucaHme pacxogomepoB-cyéTumkos NMUATEPDJIOY T moaun-
dukaumm 3 B3pbIBO3aLLMLLEHHOIO UCMONHEHUS NPUBEAEHbI B PYKOBOLCTBE MO 9KChya-
Taumm TPOH.407112.019-03.01 P3.

MEPEYEHb NPUHATLIX TEPMUHOB M COKPALLEHN

DN ., - HOMUHanbHbIN AnameTp;

Q1 - MMHUManbHbIN U3MepsieMbii OO bEMHbLIN Pacxoa;

Q3 - HOMUHanbHbIN N3MepsieMbli 00 BEMHbBIN Pacxoa;

Q4 . - MakcuMarbHbI (Neperpy3oyHbii) n3mMepsemMblin Pacxoa;
BU oo - BEC UMMyIbCa;

OATUHUK .............. - NepBUYHbIN NpeobpasoBaTesnb pacxoaa;

UM - n3mepuTenbHbIM NpeobpasoBatenb (650K 3NEKTPOHUKN);
MO e, - NporpaMmHoe obecnedveHue;

MY3S . - NpaBuna yCTpoMCTBa 3NEKTPOYCTaHOBOK,;
PO, - PYKOBOACTBO NO 3Kcnnyarauuu;

CepsucHoe MMO....- MO «MNTEP®NOY T. KoHdurypaTopy;

Ta e, - TemMnepartypa OKpyxatoLLlen cpeapl;

TC v - Temneparypa nsmepsieMon cpeabl;

G 1 { O 2 - SNeKTpoaBuXyLLasa cuna.
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MpuMep 3anucu o6o3Ha4YeHns pacxogomepa npu 3akase:
Mutepdonoy T3 -32 -®E -KO05 -316x2 -P25 -M -IP67

Moandukaums

DN, HOMWHanbHLIM gnameTp

McnonHeHne no npncoegnHeHunro

Knacc TouHoctn (K02, KO5)

McnonHeHne aAneKkTpoaos

Pabouee nasnenune (P25, P40)

KomnnekTauus

CrteneHb 3awmThl (IP67, IP68) IP68 - TonbKo AN pa3fenbHOro UCNosTHEHNUS

Koabl ncnosiHEHUW No NpUcoegnHEHUIO b E
Cranb Cranb ®dnaHev/
MaTtepuan cyTepoBku
yrnepoancTas [HepkaBeroLlas cTaHgapT
-o -P1 MOCT 33259 ETFE (®Toponnacr) E
-EN -EN1 EN 1092-1 PU (MonuypeTaH) PU"

) insa ucnonHeHus ¢ dyTteposkor PU: anektpoabl -316 unu Ti, knacc TouyHocTH -KO05.

Koabl ncnosiHeHuns ANEeKTpoaoB
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TaHTan Ta -

2) YcTaHoBKa 3a3eMNA0LLMX 9NEeKTPoAoB AOCTYMNHa Mo 3anpocy
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(0] =
® = S
§ Tg £ g Bbixog 4-20 mA (HART) 19
I
Komnnektauus | 8 | MicnonHeHwne ?l © g % ;
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M | komnakTHoe
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B | komnakTHOe
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Bl | pasgenbHoe
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1. ONMMUCAHUE N PABOTA

1.1. HasHa4yeHue pacxogomepa

Pacxogomepbl-cyeTunkn anekTpoMarHuTHole « [TATEP®JIOY T» mogudukaumm 3 npea-
Ha3Ha4YeHbl 4nsl U3MepeHnss 06 bLEMHOro pacxoda n obbEma aNeKTponpPOBOAALLNX XKUAKO-
CTei, NynbM M CYCMNeH3nN, UMeLLMX MUHUMAanbHYIO 3NeKTponpoBoaHoCTb 5%x104 Cm/m B
LUMPOKMX AuanasoHax U3MeHeHus1 TeMmnepaTtypbl. PacxogomMepbl MOryT yCTaHaBnmMBaTbCA
Ha MeTannuyeckune, NIacTUKOBbIE, MeTaNoNnacTMkoBble TpybonpoBoabl.

Pacxogomepbl MOryT MPUMEHSTLCA Ha NPeanpuUATUSX XMMUYECKOW, MeTannypruye-
CKOW, LEeNmono3Ho-6ymMaxHon, ropHogoObiBatowen, nULLEBOM MNPOMBbILLIIEHHOCTMH,
Hed)TerasoBoro KOMrnrekca, oo bekTax 3HepPreTMk U BogokaHana.

Pacxogomepbl o6ecneumBator:

e U3MepeHue cpegHero o6bEMHOro pacxoda npy npssMoM U o6paTHOM Hanpaene-
HUM NOTOKA;

e onpegeneHne oobema HapacTalLMM UTOFOM OTAENbHO AN NPSIMOro 1 obpart-
HOTrO HarnpaBMeHUs NMOTOKa;

e uHAOMKauma obbema HapacTalownmMm UTOromMm AnAa npamMoro HanpasrieHUA NOTOKa C
BO3MOXXHOCTbIO C6pOC3 Ha4yalribHOro 3Ha4eHu4,

KOHTPOJb OTCYTCTBMSI U3MEPSIEMON CpeAbl B aTYMKe;
WHAMKALMIO pe3ynbTaToB U3MEPEHWI;

BbIBOJ, U3MEPUTENBHOW U ANArHOCTUYECKON MHpopMaL M B BU4E TOKOBOIO CUT-
Hana u vyepes umdgposble nHTepdencoel HART unm RS-485 (npu Hanu4mmn), Ync-
NOUMIMYNbCHBIX N NTOTMYECKUX CUrHaroB;

® aBTOMATUYECKUM KOHTPOSb 1 MHAUKALMIO ANAarHOCTUPYEMbIX CUTyaL M U OTKa30B;
® 3alUTY YCTAHOBOYHbIX JAHHbIX OT HECAHKLMOHUPOBAHHOIO JOCTYNa;
® pacyeT MacCoBOro pacxofa rno 3ajaHHOMY 3HA4YEHUIO NITOTHOCTU XUOKOCTMU.

1.2. TexHU4YeCKMe XxapaKTepUCTUKN

1.2.1. [Napamempsbi usmepsiemoli cpeodbl

YpaenbHasa anekTponpoBOAHOCTb, CM/M, HE MEHEE.........cceeeeeeeeeeeeeeeeeeeeeinan, 5 x104;
HenTpanbHOCTb MO OTHOLUEHMIO K OYTEPOBKE ...coevviiieeieeeieeeeieaiiiiineeeeeeee ETFE, PU;
Temnepatypa namepsiemon cpeabl (PU).........cooeeeiiiiiciiiiiiee, oT muHyc 10 go 70 °C;
Temnepatypa unamepsiemon cpeabl (ETFE).........ooooiiiiiniinnnee. oT muHyc 29 go 150 °C;
Pabouee naBneHune namepsemMon cpebl, He 6onee.............cooeeeeeeeeennnn, 2,5 (4,0)* MMa.
* Nno 3akasy

1.2.2. Pabo4ue ycnosus akcnsyamayuu

TemMnepaTtypa OKPYXXatOLLEIro BO3OAYXA ....uuuueeeeeeeeeaaaaaaeenne. oT muHyc 40 go nntoc 60 °C;
OTHOcHTeNbHasa BNaXXHOCTb Bo3gyxa npun 35 °C, He Bonee ..........ccceeeeeevnnnnnnnnee. 95 %;
ATMOCEPHOE AABMEHNE B ANAMABOHE ......eeeieviiieeeeeeiiieeeeeeeenniaeeeeeenns 66...106,7 kla;
[MepemeHHOe marHuTHoe none vactoTtor 50 U, He Bonee.............oovvvvvvvennnnnn. 400 A/wm;
MexaHun4yeckas Bnbpauunsa yactoton 10-55 Ny ¢ amnnutygon cmewenms go... 0,35 mw;
CteneHb 3awmTbl koprnyca no FOCT 14254-2015:........cccvvvvvvvvveeeeennnn. P66, IP67, IP68*.

* P68 TonbKo Ans AaTyMka pasgenbHOro UCNOJTHEHMS.

BHUMAHUE! 3anpelwaeTtcs akcnnyatauma pacxogomepos B0 BAPbIBOOINACHbIX
MOMELLEHWNAX.
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1.2.3. [lokazamesniu HadexxHocmu
CpegHas HapaboTka Ha 0Tkas, 4, He MeHee
Cpok cnyxbbl, neT, He MeHee

1.3. MeTponorunyeckume xapakTepucTuKu

AnameTpbl ycnoBHbIX npoxogos (DN) 1 cooTBeTCTBYOLLME 3HAYEHUSA PpacXOA4oB Npu-
BedeHbl B Tabn. 1.1.

Mpenenbl gonyckaemMom OTHOCUTENBHOWM MOrPELLHOCTN U3MEPEHUS pacxoda n o6bEMa
npv Ntobom HanpaeneHnn NoToKa B AuMana3oHe pacxonos oT Q3 o Q1 (ckopocTb cpeabl
oT 10 go 0,01 m/c) cocTaBnsatoT:

+(0,2 + 0,01 X (Q3/Q))% - Ana knacca To4HocTn K02;
+(0,5 4+ 0,01 x (Q3/Q)) % - ons knacca To4yHocTn KOS5,

rae  Q — M3aMepeHHoe 3HayeHue pacxoda, M3y,
Tabnuua 1.1 3aBMcMMOCTb n3mepsiemMbix 06bEMHbIX pacxogoB oT DN pacxogomepa
Q4 Q3 Q1
HomuHanbhbii| MakcumanbHbin (nepe- HomuHanbHbIN MuHUManbHbIN
nnameTp, DN | TPY304HBIN) pacxop, M%/4 pacxopg, M3/4 pacxop, M3/4
v=12,5m/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

roe v =10- % (pacyéTHas ckopoCTb NOTOKA, M/C, COOTBETCTBYIOLLAA pacxoay).

Mpeaenbl NnpuBeAEHHOM NOrpeLLIHOCTM Npeobpa3oBaHMa pacxoda B TOKOBbINA BbIXO4-
Hou curHan 0,05 % (oT ananasoHa Toka 16 MA).

1.4. dnekrtponutaHue

OnekTponuTaHue pacxogomepa OCYLEeCTBSEeTCA CTabunmM3MpoOBaHHBbIM Harnpske-
HMem 24 B NOCTOAHHOrO TOoKa UM OT CETU NepeMeHHOro Toka HanpsbkeHnem 220 B ¢
vyacTtoTton (50+1) y. MapameTpbl Lenn NUTaHMa pacxogomepa B 3aBUCUMOCTU OT KOM-
nnekraumm npmeeneHsl B Tabn. 1.2.

Tabnuua 1.2 NapameTpbl Lenu 3NneKTPUYEecKoro NMTaHns

HomMunHanbHOe HanpshkeHue

[lnanasoH gonycTuMbIX

MoTpebnsemas MOLHOCTb,

3Ha4YeHun HanpspkeHns, B He bonee
24 B nOCTOSAHHOro TOKa o1 21,6 00 26,4 B 10 Bt
220 B nepemeHHOro Toka ot 187 po 242 B 10 BA




Mutepdnoy T3 O6wenpoMbILLNEHHOE UCMOSTHEHNE PykoBoacTeo no akcnnyaTtaumm 8

1.5. MNpumeHsemble maTepuansl

HeTtann n cbopoyHble eanHULbI PacXO4OMEPOB U3roTaBMMBAKTCA M3 MaTepuanos,
npuBeaeHHbIX B Tabnuue 1.3.

Tabnuua 1.3 MaTepmansl

[MpoToyHas yacTb HepxaBetowas ctanb
dyTepoBka ETFE, PU
®naHupl HepxaBetowas ctanb, yrnepogucrasa ctanb C XMMUYECKU CTON-
KM NOKPbITUEM
Kopnyc Yrnepogucrasa ctarnb C 9MOKCUOHbLIM MOKPbITUEM
OrnekTpoabl Hepxasetowas ctans 316L
Hastelloy C
TutaH
TaHTan
Kopnyc UM
MOHTaHasi KO- AnNOMUHMEBBIN CMiaB C XMMUYECKM CTONKUM MOKPbITUEM

pobka gatymka

MaccorabapuTHble xapakTepucTukn pacxogomepos npusegeHsl B NMPUTTOXKEHUE A.
1.6. CocrtaB uspenus

Tabnnua 1.4 KomnnekT nocTaBkM pacxogomMmepa

HanmeHoBaHuve Kon-Bo MpumeyaHue
Pacxopomep-c4eTynk anekTpoMarHUTHbIN 1 B cooTBeTCTBMM C 3aKka3om
«MUTEP®NOY T3»
MacnopTt 1
PykoBOACTBO No akcnnyaTaumm 1
KabenbHble BBOAbI 2/6 B cooTBeTCTBMM C 3aKka3om
3alwmTHbIE TOKOMPOBOAbI 2
Mpoknagku 2 FOCT 15180-86
3asemnsoLne OUCKu 2 Mo 3akasy
KomnnekT kabenen - Mo 3aka3sy
NCTOYHMK NnnTaHuns 1 Mo 3akasy

NMPNMEYAHUA:

1. QkcnnyaTtaumoHHas AOKyMeHTauus, nporpammMmHoe obecneveHme 1 KapThbl 3akasa Ha
npoaykunio « TEPMOTPOHWK», pasmelleHbl Ha canTte npousBOAUTENa No agpecy
http://termotronic.ru.

2. Mo 3aka3y B KOMMMEKT MOCTaBKM pacxogoMepa MOXeT BKItoYaTbCs creaytoLlee o-
NoNHMUTENbHOE 060PYAOBaHME:

- NpucoeauHUTENbHas apmartypa: naHubl, rabapuUTHbIR MMUTATOP, Kpenex, AoMnos-
HUTENbHbIE NPOKNAAKMU.
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2. YCTPOUCTBO U PABOTA
2.1. MpwvHuun gencrTeuA

B ocHoBe npuHumna paboTbl 3NeKTPOMarHUTHOIO pacxogomMepa NexuT usmepeHue Be-
nmanHbl AC nHAyKUMK, BO3HUKaKOLWEN B 06 bemMe aneKTponpoBosLLEmn XUOKOCTH, ne-
pecekaroLLer MarHUTHOe nosne 3NeKTpoMarHUTHON CUCTEMBI B KaHane gaTtyuka (puc.2.1).

MepBuYHBLI Npeobpa3oBaTenb U3meputenbHbIN npeobpa3oBarTenb
pacxoaa (aaTyuk) (610K 3NEeKTPOHUKN)
[ ;MdeKmOD [ \
9 4 = WNcTouHuk » MNutaHue
=z 8 nuTaHus =24 B unu ~220 B
=2
£&g [IMcKpeTHbIN BbIXoA,
Snexmpodei | agc MumaHue E B >
3 0] 59
UHOyKyuL - uHOyKmopa %g = TokoBbi Bbixoa 4-20 MA
35 Moaynb <_¢>
=g BHELIHUX
v © KOMMYHUKaLMii UHTepdenc RS-485
B- MmazHUMHOE
fone | WHTepdeic onepatopa |

- 4
PucyHok 2.1 CTpykTypHasi cxema pacxogomMepa

Hatumk npeacraBnsaeT cobor y4acTok HEMarHUTHOW Tpybbl C HENPOBOASLLMM BHYTPEH-
HAM MOKPbITUEM, CHAPY>XU KOTOPOro pasmMelleHbl OOMOTKM MHOYKTOPOB MAarHWTHOW Cu-
ctembl. [1py nepeceyeHnn aneKTPONPOBOASLLEN CPeaoN NIMHUIN MarHUTHOro Nons Bbipaba-
TbIBAETCS AMEKTPUYECKUI CUTHAS, N3MepsieMbl ABYMS 3NEeKTpoLaMu Ha NMPOTUBONEXaLLnX
B FOPM30HTArbHOWN MIOCKOCTU CTEHKaX TPyObl.

O0C vHaykuuun E pernctpupyetca ABYMs SnekTpogaMu 1 nNponopunoHarnbHa CKOpo-
CTW NOTOKAa XUOKOCTU V, PaCCTOSHUIO MexXay anekTpogamu d U MarHUTHOW MHAYKUMK B:

E=kBdv, (1)
roe Kk — KoadduumMeHT NponopunoHanbHOCTH.

k, B n d — noCTOsIHHbIE BENUYMHBI ANA KaX40ro pacxogomepa. 3HadeHne 34C He
3aBMCUT OT TEMMepaTypbl, BA3KOCTU U MPOBOAUMOCTW XXMUAKOCTM (MPW YCNOBUK, YTO NPOBO-
AVMOCTb COOTBETCTBYET YKa3aHHOWN B TEXHUYECKUX XapaKTePUCTUKAX pacxogomepa).

Brok aneKkTpoHWKM yCcUnMBaeT HanpsiKeHue curHamna, oTpunbTPOBbIBAET NMOMEXMU U
paccunTbiBaeT 06beMHbIN pacxog Q.

C y4etom chopmynel (1) pacxog Q onpegensietcs cnegyowmm obpasom:

Q:V- 7 (2)
roe Vzr;{ (3)

O6bem xungkocTtun V, npoweallen Yepes aatymk 3a MHTepBan BpemMeHn T, pacCcumThbl-
BaeTcs no oopmyrne:

v=/, Qt)dt )

3HayeHne MaccoBoro pacxona Qm paccynTbiBaeTCA B COOTBETCTBUN C 3aJaHHbIM 3HA-
YeHunem nroTHOCTHU KOHTpOJ'II/IpyeMOIZ XNOKOCTH p.

Om=p-Q (5)
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2.2. KoHcTpyKuusi pacxogomepa

Pacxogomep coCTOMT U3 3NeKTpoOMarHUTHOro NepBUYHOIo NpeobpasoBaTerns pacxoaa
(BaTymka n BTOPMYHOrO 3NEKTPOHHOro n3MeputenbHoro npeobpasosatens (MM).

JlaTunk M3roTaBnMBaeTCs M3 HEMarHUTHOM TPyObl (HEpXKaBetoLwasn cTasb) C HENPOBOAS-
LM BHYTPEHHWUM MOKPbITUEM (hyTEPOBKOI) B UCMIONTHEHWM C (hIaHLIEBBIM MPUCOEANHEHNEM.

B ncnonHenunax pacxogomepa ¢ DN = 150 Ha Topuax dnaHueB KpenaTtcsa pbiM-60MThl
ANA yCTaHOBKM pacxogomepa Ha TpybonpoBOA4 C MOMOLLBK MOABLEMHOIO MexaHu3ma
(kpaH, Tenbdep u T.n.). BHyTpeHHAS NOBEPXHOCTb NPOTOYHOM YacTu pyTepyeTcs pTo-
ponniactom ETFE nnun nonuypetaHom PU, maTtepman anekTpoaoB 3aBUCUT OT BUAA KOH-
TPONUPYEMOWN XUOKOCTMU.

Wl copgepxmT nameputeribHbIN aHanoro-umdposor MoAyrb, UCTOYHUK NMUTAHUSA, MO-
AyINb BHELIHMX KOMMYHUKaunin, 6nok nHtepderca onepatopa u pasmeLlaeTca B OTAeMb-
HOM repmMeTM4YHOM Kopnyce. Lienn BxoaoB, BbIXO4OB U UICTOYHUKA NUTaAHUSA ranbBaHuye-
CKM U30NMpoBaHbI Apyr OT gpyra.

Pacxogomep lNutepdnoy T3 BbinyckaeTcHa B ABYX UCMNOSTHEHNAX:

® KOMMAKTHOE UCMONTHEHNE (M3MEPUTENBbHBINA NpeobpasoBaTenb 3aKpensieH Ha nep-
BMYHOM npeobpasoBartene);

e pasfenibHOe UCMNONHEHNe (M3MepUTENbHbIN NpeobpasoBaTenb COEaUHAETCS C
nepBuYHbIM NpeobpasoBaTenieM CUOBbIM U CUTHasNbHbIM Kabensamn).

BHewHnn Bug pacxogomMmepa KOMNakTHOroO UCMOMNHEHNSA NpuBeaeH Ha puc. 2.2.

Kpbiwwka WM MOHTaXHbIN OTCEK KabenbHbin BBOA,
NS BXOAHBIX U
BbIXOAHbIX CUrHANoB

MHTepdenc oneparopa:
- UIHOVMKATOP;
- KnaBuartypa .
M3amepuTenbHbIn

npeobpaszoBarenb
()
KabenbHblii BBOA,
ana nutarwiero
LUVIJ'II:,D, Hanps>XeHus
I
A5 TEPMOTPOHHK
MoMG1pPOBOYHbIE . Mutepdnoy T3 -32-O1E-K05-316x2-P25-M-IP67|
BVIHTBI rlepBquHbl n Martepuan ¢yTeposku ETFE N2 123456
Marepuan anektpogos 316L
npeOGpa3OBaTeﬂb MakcumanbHoe gaBnendune 2,5 MMa
pacxoga (4aTuuK) | nwranme DC 248
CreneHb 3aWmThbl P67

-29°C< Tc <+150°C

Hanpasnenue -40°C< Ta <+60°C

noToKa
Caenato & Poccun

OTKPbIBATb, OTK/IKOUMB OT CETU!

PucyHok 2.2 BHelwHuI BUA pacxogoMepa KOMMaKkTHOro UCMNOSTHEHUS

MeTtannunyeckun kopnyc Wl 3akpbiBaeTcs ¢ ABYX CTOPOH HAaBUHYMBAKOLLMMUCS KPbILL-
Kamu C yNrOTHUTENbHBIM KOMbLOM U3 TBEPAOWN pe3nHbl. [lepeHsst naHesb BbiNOSHEHA
n3 cTekna.

Mpu HeobxoanmocTn (Ans yaobcTBa CHUTbIBAHUA NOKa3aHUn) nHaukatop (puc. 3.3) 1
3ANeKTpoHHbIN 6510k UMM (puc. 3.4) moryT ObiTb pasBepHyTbl Ha +90°.

Beoa nutatowero n nHgopmaumoHHoro kabenen ocyulectBnaeTcda Yepes aBa kaberb-
HbIX BBOAA. [epmeTn4HOCTL obecnednBaeTcs 3a CHET YNIOTHUTENBHOMO KOMbLa, ycTa-
HOBEHHOro BHYTpU KabenbHOro BBoaa.
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BHelwwHMI BUA gatynka n nsmeputensHoro npeobpasoBaTens pacxogomMepa pasgerib-
HOro UCMOSMHEeHUs npeacTaBfieHbl Ha puc. 2.3 1 puc. 2.4.

KpblLwka kneMMHOro otceka MNoOMOMPOBOYHbIN BUHT

KabenbHbIl BBOA ANst

KnemmHbIn oTcek CcMnoBoro kadens ot UMM

KabenbHbI BBOA AN
curHanbHoro kabenst Ha UM

Lnnba

A5 TEPMOTPOHHK

Mutepdnoy T3 -32-O1E-K05-316x2-P25-MA-IP67

Marepuan ¢pyreposku ETFE | N0 123456
Marepwan anektposos 316L

MakcumansHoe aaneHve 2,5 MMa

CreneHb 3aWmThbl P67

-29°C< Tc <+150°C

-40°C< Ta<+60°C

Knemma 3aszemneHus

CpenaHo B Poccun

OTKPbIBATb, OTK/KOYMB OT CETU!

HanpaeneHue notoka dyTeposka

PucyHok 2.3 BHelHu BUA gaTyuka pacxogomepa pasfesibHOro UCMofTHeHUs

Wunneg KabenbHbIi BBOA ANs MOHTaxHbIN OoTCEK KpblLKa MOHTaXXHOTO
Ay TEPMOTPOHMK BXOZHBIX 1 oTceka

BbIXOOHbLIX CUrHaNoB
Mutepdnoy T3 -32-O1E-K05-316x2-P25-MA-IP67

Mutanve DC 24B
CreneHb 3alnTbl IP67

-40°C< T 60°C
sl [H[ Knemma 3asemnenus

KabenbHbIl BBOA, AN
MUTAIOLLETO HAaMNPSPKEHNS

WHTepdenc oneparopa:
- UHAMKAaTOoP;
- KnaBuaTypa

N2 123456

MnomMBUPOBOYHbIN BUHT

CaenaHo B Poccun

OTKPbIBATb, OTK/IKOUMB OT CETU!

KabenbHbI BBOA, ANS
cunoBoro kabens
Ha OaTyuk

KpblLlka KneMMHOro
KabenbHbIn BBOA, ANs oTceka
cuUrHanbHoro kabens

OT JaTtyunka

KnemmHbI oTCcek

PucyHok 2.4 BHewHuin Bug UMM pacxogomepa pasgenbHOro UCnosTHEHUS
2.3. Pexunmbl paboTbl pacxogomepa

Pacxogomep UMeeT fiBa peXxnma, OTNINYaIoLLIMXCA YPOBHEM AOCTYMa K MUBMEHEHUIO Na-
pamMeTpoB pacxofomepa:

e Pexum KOHOUTYPUPOBAHWE - tocTupoBkmM (rpagyvpoBkn) npubopa eHe pabo-

yeeo npouecca;

e Pexum PABOTA - akcnnyaTauumn pacxogomepa.

B pexume KOHOUTYPUPOBAHWE ¢ nomoLublo cneunanmanpoBaHHOTO CEPBUCHOIO
MO MOXHO M3MEHUTb NapameTpbl, BAUSIOLWME HA METPOSIOrMYEeCKMe XapakKTepPUCTUKN
npubopa (Kanubposku).

[na nepesoga pacxogomepa B pexnm KOHOUTYPUPOBAHUME HeobxoomMmo CHATb
KpbILKY WIT, OTKPYTUTb (OMKCUPYIOLLME BUHTLI MHAMKATOPA, OTKIIOYMTbL MHAMKATOP, YAa-

NUTb NNOMObI NOBEPUTENS, CHATb 3aLUUTHYHO MITACTUKOBYIO NaHenb 1 NepeBecTn nepe-
kntoyvatenb CAL (puc. 2.5) B nonoxeHne «UNLOCK».

MO OKOHYaHUW KOCTUMPOBKM Npubopa HeobXooMMO BEPHYTb Pacxo4oOMep B PEXUM
PABOTA. [na atoro cneayet BepHyTb nepekntovatens CAL B nonoxeHne «LOCK»,
YCTaHOBUTb U ONIOMOMPOBaTh 3aLUTHYHO NaHENb.
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Mnom6el Mepekntoyatens pexvMa
3almTHaa naHenb nosepuTens TOKOBOrO BbIXoAa

WHankatop

dukeupyroLyme
BUHTbI

OPERATOR
DISABLE

3awuTHas MNepekntovaTens

[ocTtyn K pexumy
Kpbllika naHenb ©nok1MpoBKKM oneparopa

KOHOUT'YPUPOBAHWE

PucyHok 2.5 MNMepekntoyaTtenu pexxmmMmoB paboTbl pacxogomepa

B pexxume PABOTA onepatop MMeeT BO3MOXHOCTb HabnogaTb nsamepsemble 3Haye-
HWA napameTpoB (Tabnuua 2.5), guarHoctmnyeckyto nHcopmaumio (Tabnuua 2.7), a Takke
N3MEHSTb METPOJSIOrMYECKN HE3HAYMMbIE NapaMeTpbl.

3awmTa OoT U3MeHeHUn MeTPOSIOMMYECKN He3Ha4YMMbIX NapamMeTpoB HACTPOMKN pacxono-
Mepa obecneunBaeTcsa annapatHon Griokmposkon nepekntodatenem OPERATOR, pacno-
noxeHHoro nog nHamnkatopom UM (cm. puc. 2.5), n nporpaMmmHon 6510KMPOBKOM - NAposieMm.

B nonoxeHun « DISABLE» annapaTtHas 61okMpoBKa BKOYEHA U UIBMEHUTb HACTPOMKM
pacxofomMmepa Herlb3s Kak C MOMOLLbBIO KraBmuaTypbl, Tak U MO UHTEpPdENCY C NMOMOLLbIO

cepsucHoro NM0O. Ha nHgukatope BbIBOAUTCHA NMKTOrpaMmmMma

[nsa oTknoyeHnsa 6NoKMPOBKM NepeknoYaTens He06X0ANMO NepeBECTM B NONOXEHNE
«ENABLE». Ecnn naponb He ycTaHaBnuBarncs, onepaTtop nosiy4aet BO3MOXHOCTb U3Me-

HATb Heobxoanmble NnapameTpbl (MMKTorpaMmma i)

Maponb goctyna — YeTbIipéx3HayHoe Yucno. 1o ymonyaHuio nonb3oBaTenbCKUn na-
ponb paBeH «0000» n moxeT OblTb U3MeHeH B MeHto [Jocmyn / CMeHa naponsi.

Ecnu yctaHoBneH naponb (NUKTorpamma E), ANa nonyyYyeHus goctyna Heobxoanmo
BBECTM BEPHbIN Naponb B MeHto [Jocmyn / Beod napons.

[ng 3akpbITMa 4OCTyNa nocne BBeAEHHbIX U3MEHEeHU HeoBX0AMMO BOCMOSb30BaThCS
NyHKTOM MeHto [Jocmyn / 3akpbimeb.

Ecnu B TeueHne tanmayta (10 MUHYT) He ByaeT HaxaTa HW OgHa U3 KraBuLl, JOCTYn
K pedakTMpoBaHWIO NnapameTpoB aBTOMaTUYeCKU 3akpbiBaeTcs. [1na noBTopHOro paspe-
LeHnsa AocTyna cnegyeT 3aHOBO BBECTU Naporib.

B chny4ae yTepu nosib3oBaTes1IbCKOro napongd cneayet 06paTl/ITbCFI K Mpon3BOguUTEIIO.

Mpu nomowwm cepsucHoro MO «MUTEP®JIOY T. KoHdurypaTtop» no uHTepdericam
RS-485 (npu Hannuyumn) unn HART (Hanpamyto unu yepes agantepsbl, Hanpumep, ICP
DAS |-7567 (USB) unu |-7547 (Ethernet)) BO3MOXHO M3MEHeEHME MEeTPONorMyeckn He-
3Ha4YMMbIX NapamMeTpoB. Kak 1 npu py4HOM M3MEHeHUM napamMeTpoB, B cepBucHom MO
notpebyeTca BBOA Napons.

CepsucHoe MO «MUTEP®JIOY T. KoHdurypaTop», AOCTYNHO ANA CKa4YnBaHUs ¢ odou-
umanbHoro canta http://termotronic.ru.
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2.4. BbixogHble curHansol

2.4.1. AHanoezosesbll (mokoesbll) ebixoGHOU cuaHas 4-20 MA

Bbixo4HOW TOK aHANoroBoro curHana cooTBeTCTByeT 06 bEMHOMY pacxody U CKOPOCTH
XMOKOCTU. AHanoroBblv curHan umeet HwxkHee (4 MA) n BepxHee (20 MA) 3Ha4YeHUs Bbl-
XO[HOro TOKa, COOTBETCTBYHOLUME rpaHnLamM n3MepsaemMoro avanasoHa pacxoga.

Tok, nponopuuoHanbHbiM M3MEPEHHOMY 3HA4YeHUI0 pacxoja, B 3aBUCMMOCTU OT
HaCTpoWnKn cbopmmpyeTcsa npy NtbGoM HanpasneHNn NOTOKa.

[na 6a3oBon KOMNNEKTaumMmM pacxogomMepa TOKOBbIA BbIXOL, NACCUBHbIA, ANA MaKCu-
MarnbHOW KOMMEeKTaumm MoxeT BbITb, Kak MaCCUBHbBIM, TaK U aKTUBHbIM.

Bbibop pexxrma TOKOBOro BbixoAa (TONbKO Anst MakCUMaribHOM KOMMeKTaumm) OcyLLecTs-
nsetca nepeknodarenem «4-20 MAy», pacrofnioXeHHbIM Mo4 MHAMKATOPOM pacxogomepa
(puc. 2.5).

[MMTaHne aHanorosoro Bbixo4a B NAaCCUBHOM PEXUME OCYLLECTBIIAETCA OT BHELUHEro
BTOPUYHOIrO UCTOYHMKA NUTaHUs HanpsxeHnem oT 18 go 30 B. ConpoTuBneHne Harpysku
AOMKHO BbIGMpaTbCs U3 YCNOBUS:

RH (kOm) < (VH,B -9)/20MA, HO He 6onee 600 Om.
Mpn ncnonesosaHum kommyHukauum HART pekomeHayetca 250 om

lMoakntoyeHne KOHTaKToOB TOKOBOro BbixoAa (+T/-T) AOMKHO NPON3BOANTLCS C YY4ETOM
NMONAPHOCTWN.

P1 — NCTOYHMK NUTaHUA pacxogomepa;
P2 — BHELUHWNN NCTOYHWK NUTaHUS

. P2

\ _@ ¢ VH

U

TokoBbIN
BbIXo[q

OnCKpeTHbIN
BbIX0A

P1

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

MutaHue

PucyHok 2.6 Cxema nogknoveHnss NacCMBHOIO TOKOBOIO BbiXoAa

B akTMBHOM pexunme aHarnorosbl BbIXOA NMUTAETCA OT BCTPOEHHOrO NCTOYHMKA NUTa-
HUS U BHELLUHEro UcTtovHuka He Tpebyetcs. ConpoTuMBNEHWe Harpysku OOSMKHO Bblbu-
paTbCH U3 YCITOBUSA:

RH (kOM) < 600 Owm.
Mpu ncnone3osaHnn kommyHukauun HART pekomeHngyetcs 250 om
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P1 — UCTOYHMK NUTaHUS pacxogomepa

A
TokoBbIN \ A — HART
BbIXo[g H Mozaem
OunckpeTHbIN
BbIXop,
P1
+24B / L 220B
MutaHue
-24B / N 220B
PE

PucyHok 2.7 Cxema nogknoveHNs akTUBHOIO TOKOBOrO BbiXoAa

2.4.2. UHnmepdgpeliic HART
AHanoroBbIn BbiIxod obecnevvBaeT KOMMYHMKaLMIO NO UUPOBOMY WHTepdpency
HART v no3ssondeTt nony4atb MHGopMaumio 06 namepsemMbiX 1 HACTPOEYHbIX NapameT-

pax, a Takke MoauduuMpoBaTb [OOCTYyNHble napameTpbl C nomowps [10
«MATEP®JIOY T. KoHdurypaTop».

Tabnuua 2.1 Xapaktepuctukn HART- nHtepdenca

ID nsrotoButens 0x611F
ID Tmna npnbopa OxE482
Bepcua npotokona HART 7
dannbl onucanuns npubopa (DD, FDI) Ha canTte http://termotronic.ru
Harpyska HART 250 Om

2.4.3. [lanbeaHu4ecKu pa3esi3aHHbIl OUCKPemMHbIlU 8bIXOOHOU cu2Has
Pacxogomep meeT oauH ANCKPETHLIN BbixoAd. MapameTpbl Bbixoaa:

TVN BbIXO4aA NAacCUBHBIN;

MakcumarnbHas BbixogHasa yactota 2000 Mu;

dopma curHana meaHgp (npu 4actote 6onee 5 Ny);

MaKcumarnbHas AnMTenbHOCTb akTUBHOMO cocTosiHmA 0,1 ¢ (npy YactoTe meHee 5 L);

BHellHee nuTaHue Bbixoaa ot 3 go 30 B;

MakcumarbHO gonyctumbin Tok 100 MA;

BbIXOAHOE HanpshkeHne npu MakcMmMmarnbHOM Toke - He 6onee 3 B.

[VCKPETHBIN BbIXOA MMEET HECKOIbKO PEXUMOB paboTbl, NpeacTaBneHHbIX B Tabnvue 2.2.
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Tabnuua 2.2 Pexxumbl paboTbl AUCKPETHOMO BbixoAa

MonsipHOCTb BbIXOA-
Koo | Pexum Bbixoga Xapaktepuctunka Bbixoga
HOro curHana
B e "®  Feux 4, Fuare Aratsesiecue
0 YacToTHo- S S T | npamas
MUMMYbCHbIN LN 4N
i | 1§12
(aByHanpaBneHH L L
1 bl NOTOK) Lo J .| JLILJL_ |vHBepcHasn
? ? ’ T \ o
Q4 -Q3 -2 %+q0 +@3+@4 Q
Fouix 4, Fuake AvarocTiecie
2 1 Imim! npsamMas
YacTtoTHo-
NMMNYNbCHBIN
NPSIMON MOTOK
3 (p ) JLILIL. |nHBepcHas
A ooouienna " Fabix 4_- Fuake
4 N A T | npamas
YacTtoTHo- N
NMNYNbCHBIN S11 1812
o6paTHbI NOTOK P
5 (0bp ) - | JLILIL_ |nHBepcHas
Q4 -Q3  -Qo %+Qo Q
6 — 1L npsimas
Komnapatop Pacxop > 3agaHHoro nopora
7 ___ I |wvHBepcHada
8 —1__ | npsmas
[narHocTtuka CoObiTna gunarHoctukmn no UJTA
9 ___ I |uHBepcHas

Kaxgbll 13 pexmmoB MMeeT NpsAMylo (3HayeHue BbiXxO4a B aKTMBHOM COCTOSIHUM
paBHO 0) nnn MHBEPCHYIO (3Ha4YeHne BbixoAa B aKTMBHOM COCTOSIHUKM paBHO 1) nondap-
HOCTb BbIXO4HOrO cuUrHana.

B yacmomuo-umnynbcHbix pexxumax (UM, ¢ 0 no 5) BbixogHast YacToTa nponop-
LUMoHanbHa n3amMepeHHoMy pacxogy.

Mo ymonyaHuio yctaHoBneH pexum 0 - HacTOTHO-MMMYNbCHbLIWA, OBYHaMNpPaBneHHbIN
MOTOK, MNONSAPHOCTb NpsiMas (akTnBHbIN 0).

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

Pac4éT MmHMManbsHO BO3MOXHOro 3HavyeHna BU ans cornacoBaHusi No YactoTe C npu-
€MHMKOM MMMYNbCHOMO CUrHana nponssoantcs no gopmyne (6).

BU(n) = 03/(3,6 - F), (6)

rae Q3 — HoMUHanbHbIN pacxod, M3/4 (cM. Tabn. 1.1);
F — makcumanbHO gonyctmas ans npMeMHmuka YactoTta criegoBaHust UMMynb-
cos, I'u.
3HayeHnsa BeCOB MMMyIbCa, YCTAHOBMEHHbIE NO YMOMNYaHu1Io, NpuBeaeHbl B Tabn. 2.3
N COOTBETCTBYIOT YacTtoTe okono 1000 Ny npn HOMUHaNBLHOM pacxoae.
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Tabnuua 2.3 3aBoackoun BeCc nmnynsca

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

BHUMAHWUE! [lpu npeBbllweHnn pacxoga 3HavyeHns Q3 bopmmpyeTtcs guarHoctTnye-
ckoe coobuieHne S12, a npu npeBbieHnn BbixogHom YactoTbl 2000 My
- S11 (cm. Tabn. 2.7).

B pexume Komnapamop (pexumbl 6 1 7) Ha BbIXOAE U3MEHSIETCS JTOrMYECKUA ypo-
BEHb MpPY U3BMEHEHMM pacxoda MeHbLue unu 6onbLue ycTtaHoBneHHOro nopora. o ymon-
YaHuto ycTaHaBnmBaeTcs nopor 0 m3/4, TO eCTb onpefensieTcs HanpaBreHue NoToka n3-
MepPSAEMON XXNOKOCTH.

B pexume JuazHocmuka (pexnmbl 8 n 9) Ha BbIXOAE U3MEHSETCS FNIOrMYEeCKUIn ypo-
BEHb MPX BO3HMKHOBEHMM COOLITUA AMarHocTuku. [Nonb3oBaTenb MOXET Yepes cepBuUC-
Hoe O ckoHdurypmpoBatb Macky cobbitui (no W) anckpetHoro Beixoaa, noboe m3
KOTOPbIX NPUBEOET K UBMEHEHUIO NOTMYECKOro YPOBHS.

lMoaknoyeHne KOHTaKTOB AUCKPETHOro Bbixoaa (+F/-F) cnegyeTt npom3BoguTb C yyé-
TOM MONSIPHOCTMW.

P1 — nCTOYHMK NUTaHUA pacxogomepa;
P2 — BHELUHWI NCTOYHUK MUTaHNSA

TokoBbIN
BbIXopg

AnCKpeTHbIN
BbIXOA

VH

P1 =
/ +24B | L 220B

-24B / N 220B
PE

MutaHue

PucyHok 2.8 Cxema nogkrnoveHss ANCKPETHOro Bbixoaa
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2.4.4. [lanbeaHu4ecKu pa3esi3aHHbIlU uHmepdgeltic RS-485

KomMMyHuKaumoHHbIn nHTepdenc RS-485 obecneunBaeT CBSA3b B rpynne U3 HECKOsb-
Knx aboHeHTOB Ha paccTtosaHue go 1200 m.

MpoTtokon nepegayn Modbus RTU, ckopocTb oT 1200 go 115200 boa, napameTpbl CBA3U
yCTaHaBnmBatoTcs Yyepes cepucHoe MO nnm nntepderic onepatopa (cMm. Tabn. 2.5).

[nsa yBennyeHnsa AansHOCTU CBA3N MOTYT UCMonb3oBaTbea nostoputeny RS-485. Mu-
TaHWe BbIXOOHbIX Lenen nHrepderica ocyLLecTBrnsSeTcs OT BCTPOEHHOTO rarbBaHNYeCcKu
pa3Bs3aHHOIO0 UCTOYHMKA NuTaHus. MNpu paboTe Ha BbICOKMX ckopocTax (Bbiwe 19200
6oa) nnn npu gnvHe kabensa 6onee 30 MeTpPoOB pekoMeHAYeTCA MCNOfb30BaHWE Bblae-
NEHHON BMTON Napbl C COBCTBEHHbBIM 9KPAHOM, KOTOPbIV 3a3eMIIIeTCA Ha KOHLE NpUém-
HuKa. Ecnun npnbopbl, 06beANHEHHbIE B OOHY CETb, MUTAKTCA OT Pa3fMyHbIX UCTOYHUKOB
NN HaxXoAATCA Ha 3HAaYUTENbHOM yaaneHuu Apyr oT Apyra, To HeobxoaMMo OOMNOMHU-
TenbHbIM ApeHaxHbIM npoBogoM (GR) o6beanHnTb «3emMnuy» BCex ycTponcTs. [pu aTom
crnegyeT yu4uTbiBaTb, YTO NOAKIHOYEHWE ycTpoucTBa K ceTu RS-485 HyXHO HauyuHaTb
WMEHHO C [PEHaXXHOro NpoBoAa, a NPou3BOASA OTKITHOYEHWE YCTPOUCTBA B MOCINEOHIO0
ovyepeab OTCOEANHATL OPEHaKHbIN NMPOBOA.

PucyHok 2.9 Cxema nogkntoveHnsa nHrepgenca RS-485

2.5. ApxuB U3MepeHUin 1 XypHan coobITuin

Pacxogomep nmeeT KonbLEBOM apXuB M3MEPEHHbIX AaHHbIX rnybuHon 8192 3anucw.
MeTkon BpeMeHu Cy>XnuT BpeMst HapaboTku, Nnepmnog apxXmBMpoBaHUSA NporpaMmmMmpyeTcs
oT 15 go 1440 muHyT, no ymon4yaHuio 60 MuH. B apxmnB 3anncbiBalOTCA HAKOMMEHHbIE
006BEMbBI, MUHUMATbHBIM U MakCMMarbHbI pacxodbl 3a Nepuon apxvBauuun, Tekylime
3Ha4YeHns pacxoga, CKOpoCTU, NPOBOANUMOCTU, donarm cobbITUA.

Pacxogomep nmeeT HeCTMpaeMbli XXypHan CoObITUI, B KOTOPbIN 3aHOCATCA AaHHble 00
N3MEHEHM NapamMeTPOB, OTHOCALLMXCSA K U3BMEHEHMIO METPOSTOMMYECKUX U IKCMIyaTaunoH-
HbIX NapameTpoB. XXypHan cobbituin umeeT rnyouHy 1 024 3anucu. lNMocne ncyepnaHuns rny-
OUHbI XXypHana 6nokMpyeTcst BO3MOXXHOCTb 3anncy HOBbIX MapamMeTPoB M BbIBOAUTCH Ana-
rHocTnyeckoe cooblueHne M1 — «3anucb B 3aLUMLLEHHBIN XXYpHan HEBO3MOXHay. Heobxo-
AMMO 06paTUTBLCA B CEPBUCHbIV LIEHTP U Ha 3aBOA-NPON3BOAUTENb.

[Mpn OTKMOYEHUN NNTAHUS CHETYMKA XKypHAI Y apXUB COXPaHSATCS B 9HEProHe3aBu-
CMMOW NaMATU B TeYeHMe cpoka cnyxbbl npubopa.

UTeHre cogepXMmMoro XXypHara v apxmea pacxogomepa npovsBoauTcs ¢ nomotubo MO
«ApxmBaTop», 4OCTYMHOro Ansi CKaymMBaHus ¢ odomumansHoro canta http://termotronic.ru.
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2.6. UHTepdhenc onepaTtopa

Pacxogomep vMmeeT nHTepenc onepaTtopa A1 HACTPOMKU U KOHPUIYpUpPOBaHUSA
pacxogomepa. HTepdenc coctonT n3 nHankKaTopa u Tpex KHomnok, paboTarowmx Yepes
CTEKI10 NnepeaHen naHenu.

2.6.1. Knasuamypa

YnpaBneHve npnbopom OCyLLECTBNAETCA NYTEM KPAaTKOBPEMEHHOIO HaXXaTUs KHOMOK

nnn nx kombmHaumm. PyHKUMOHaNbHOE Ha3HavYeHMe KHOMOK ONNCcaHo B Tabn. 2.4.

Tabnuua 2.4 PyHKUMOHANbHOE Ha3HaYeHNe KHOMOK

KHonkun 3Ha4veHne
+ MeHto - nepemeLLeHne Kypcopa BBEPX MO CMMCKY BbiGopa.
< ) MNpu BBOOE TEKCTa U YMcen - yBenuyeHne napameTpa Ha onpeje-
NéHHoe 3HayeHue, NepeMeLleHne Kypcopa BBepx no CrucKy Bbl-
(BBEPX / TJTHOC) 6opa.
- MeHto - nepemeLLeHne Kypcopa BHM3 NO CNUCKY Bbibopa.
< ) MNpu BBOOE TEKCTa U YMCen - yMeHbLUEeHEe napameTpa Ha onpe-
AenéHHoe 3HayeHve Unu nepemMeLleHne Kypcopa BHU3 MO CrUCKY
(BHN3 / MNHYC) BLIGOpA.
( g MeHio - nepemelLeHne Ha cneayoLwmin (HWKHUA) YPOBEHb.
MNpu BBOOE TEKCTa U Ymcen - NoATBepXaeHue Bolbopa 1 BbIXoq,

(BBOL / ENTER) |13 pepakropa ¢ coxpaHeHnem napametpa.

MeHto - nepemeLlleHne Ha npeabiayLmi (BEpXHUN) YPOBEHD.
:-r: ; Mpu BBOAE TEKCTA M Yncen - oTMeHa Bbibopa u Bbixod 6e3 co-

Bb|XO,D, / ESC XpaHeHnd napameTpa.

2.6.2. WNHOukamop

Kaxabln 3KpaH MHAMKaTopa MMeeT BEPXHIOK CTPOKY, KOHTEKCTHO ONUCHIBAKOLLYIO CO-
AepXaHue 3KpaHa: 3arofloBOK 3KpaHa, NMUKTOorpamMmMbl Hanmums obmeHa, Tmna cobbiTns
ANarHOCTUKKM, a Takke NUKTorpammy goctyna. Mo BepxHen CTpokon HaxoguTces obnacTb
AaHHbIX, OTOBpakatoLwas BENNYMHbI U3MepPSieMbIX NapaMeTPOB UNU NOAMEHHO.

3aronosok O6meH Tun cobbiTna ‘&)CTyI‘I

CobbiTne
OMarHOCTUKK

PucyHok 2.10. ObLwas cTpyKkTypa 3KpaHOB Ancnnes
MukTorpamma E O3Ha4yaeT YTO pacxodoMep HaXOAUTCS B PeXMME 3alUnTbl OT U3Me-

HEeHWs NapaMeTpoB, E - N3MeHeHUs paspeLleHbl. OTKIYEHME 3alLMTbl NPOM3BOANTCS
B NyHKTE MeHto [Jocmyn | Beod naponsi.
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Hapsay ¢ pesynbtataMmv M3aMepeHui u napaMeTpoB HAaCTPOWMKK, HA MHANKaTope 0Tob-
paxkalTcs Homep Bepcun (MaeHTudurkaunoHHbeli Homep) MO n undposon naeHTUdKnKa-

Top MO (KoHTpoNbHasa cymma).

[maBHOE MEHto
[unarHocTtuka

Hoctyn
HacTtpowku

Cuctema

| Bepenst 10 [ 12

WNctopusa MO
C6poc HacTpoe

Bepcusa MO
Piterflow

Homep Bepcum MO

KC:

Lindpposon ngeHtudpukarop Mo

PucyHok 2.11. IHaukaumns HoMepa BEPCUM U KOHTPOSIbHOM CyMMbl BCTpoeHHoro 1O

2.6.3. [naeHsbIl 3KpaH

Mpu BKNOYEHUN pacxogoMepa Ha akpaHe byaeT oTobpaxéH rnaBHbIv 3KkpaH npubopa.
3aronoBok rnaBHOro akpaHa cogepxut geckpuntop HART (nyHKT meHto 5.4.3), KOTOPbIN
yKasblBaeT NpMHaAnexHocTb npubopa Kk onpeaenéHHoOMy TEXHOMOrMYeckoMy npoLeccy,
Hanpumep, ero MecTonosioXXeHmne. HacTtponka rnaBHOro aKkpaHa HaxoguTcs B MeHto UH-
Tepdenc onepaTtopa/lMaBHbIA 3KpaH. MaBHbIA 3KpaH MOXET MokasbiBaTb A0 4X OO4HO-
BPEMEHHO N3MEHSAIOLLMXCA NapaMeTpoB, Kak NokasaHO Ha pUcyHkax 2.12-2.15.

PITERFLOW T3 a

PucyHok 2.12 ['naBHbIV 3KpaH B pexume
NHOWKaUMM ogHOro napameTtpa

PITERFLOW T3 a
34.850 m*/h

656766.050 m?®

Pacxoa

Cymmartop 1

PucyHok 2.14 [naBHbIV 3KpaH B pexume
MHOUKauUn OByX NapamMeTpoB

PITERFLOW T3 a

PucyHok 2.13 naBHbIN 3KpaH B pexume
MHAMKaLMN napameTpa C LKanoun-
rmcTorpamMmMon

PITERFLOW T3
Pacxon

34.850
Bbix.TOK 12.5

Cymmz1 725.94
CymmX3 14.850

PucyHok 2.15 naBHbIN 3KpaH B pexume
NHOUKaUMN YeTbIpex napameTpoB
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2.6.4. [nasHoe MeHIo

3 rmaBHOro skpaHa no HaxaTtuto Enter moxxHoO nepentu B rmaBHoe mMeH. C npaBou
CTOPOHbI 3KpaHa nokasaH ckponnbap ana nepebopa 3KpaHOB.

KHonkmu @O obecneunBaloT nepemelieHme
BBepx-BHM3, Mo Esc npouncxoauT Bo3BpaTt K rnas.-
HOMY 3KpaHy, no Enter npovcxoant nepexop K Bbl-
GpaHHOMY 3KpaHy. B gaHHOM cnyyae npousonget
nepexop K akpaHy VamepeHus.

[MaBHOE MEHI0 a
N3mepeHuns
PDANOOP

[lnarHo a

L0 PucyHok 2.16. naBHOe MeHto

Viameperus a Mo Esc nponcxoauT BO3BpaT B rMaBHOE MEHIO,

Pacxon no Enter nponcxoant nepexoa kK BbibpaHHOMY noga-
2CC. DACXOS] MeHto. B naHHom cnydae no Enter nponsonget ne-
OpPOCTb pexop K akpaHy NamepeHus / Pacxog.

PucyHok 2.17. OkpaH VamepeHns

B aTOM 3KkpaHe nonb3oBaTento 4OCTYMNEH TONbKO
NPOCMOTP TEKyLLen BENUYMHBI pacxona, Npu Haxa-
T NOOGON KHOMKM B 3TOM M NOAOOGHLIX 3KpaHax
NPOUCXOAMUT BO3BpaT K npeablaylieMy YpOBHIO
MEHIO.

PucyHok 2.18. SkpaH N3amepeHus / Pacxopg

2.7. U3meHeHMe 3Ha4YeHUA napamMeTpoB

BO3MOXHOCTb M3MeHeHMsi NapameTpa oTobpaxkaeTcs MHBEPTMPOBAHHbLIM BblOene-
Hnem (KypcopoM). [Insa pasHbiX TMMOB NapameTpoOB MEHIO NpeanaraeT pasnuyHbie Cho-
cobbl pegakTMpoBaHus.

2.7.1. Bbi6op u3 cnucka

B cnyyae Bbibopa BenuuuHbl napameTpa 13

Tect @ | cnucka, aTo BbIMMAAUT Kak BblIbop noameHto. Mpu

Bblkn hcop BXO[le B 9KpaH, HavyaribHas no3vumnsa yctaHaBnvBa-

A €TCH B COOTBETCTBMM C TEKYLLEN BENNYMHOM Napa-

- o - - meTpa. KHonkn @O obecneumBatloT nepemelle-

Hue BBepXx-BHU3, Mo Enter npoucxoant coxpaHe-

Hue Bblbopa M BO3BpaT K NpeablayLiemMy 3KpaHy,
no Esc nponcxogut Bo3Bpat 6e3 COXpaHeHus.

; A

PucyHok 2.19 Beibop 13 cnucka
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2.7.2. PedakmupoeaHue napamempa

MapameTpbl 4ns nameHeHun BoibupatoTcs B MeHo Hactponku. Nocne Bbibopa Tpeby-
€eMOro napameTpa, Hanpumep, Beca nmnynbca, HeobxoanMo HaxkaTb KHOMNKy Enter.

FRaBHOE MEHIo - Mpn aToM NpuBOp NepexoanT B pexmnm
[lnarHocTmka pefakTMpoBaHus, B KOTOPOM KHOMKN DO
obecneymBaloT nepeMeLleHme Kypcopa no
paspsgam 3HadeHuss napametpa. Hesa-
NOMHEHHbIE NO3nLMK 0TOBpaXarTCs CUM-
BOSIOM * (3BE€3a0uka). [Nocne Bbibopa pas-
psaa ons usaMeHeHus no HaxaTtuio Enter
NMPOVCXOAMUT NePexXo B PEXUM N3MEHEHNS
BblOpaHHOro cuMmBona (MM NOMOXeHUs
Beixop 4-20 mA TOYKW), B KOTOPOM KHOMKM O obecneun-
HART BalOT yBenuyeHne/ymeHblleHUs BblOpaH-
Horo paspsiga. MlameHeHune dukcupyetcs

Mmn.Bbixon M’ nosTopHLIM HaxaTvem Enter, no Esc npo-
Bec umnynbca NCXoamMT BO3BpaT B pexXuM Kypcopa 6e3
P€ BbIXOA3 COXpPaHeHMs.

O dpPartop

Mo OKOHYaHUN U3MEHEHUS KypCop ycTa-
HaBnmBaeTcs Ha KHonky «OK» n Haxunma-
etca Enter. [Npouncxoant npoBepka BBe-
AEHHOro 3Ha4YeHus1, Npu KOPPEKTHOM 3Ha-
YeHUU NPoOUCXoauT 3annucb HOBOrO 3Ha4ye-
HWSA 1 BO3BpaT B NpeabiayLiee MeHto, npu
HEKOPPEKTHOM 3Ha4YeHUM BbIBOAUTCA NOA-
CKaska.

PucyHok 2.20 PepgaktnpoBaHue
3Ha4eHus1 napameTpa
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2.8. CTpyKTypa MeHI0 pacxogomepa
CTpyKTypa MeHIo pacxogomepa npeacrasrieHa Ha puc. 2.21 n onvcaHa B Tabnuue 2.5.

2.1 CobbITusa

2.2 BbixogHowm TOK

2.3V nutaHusa

2.4 Temn. gatyuvka

2.5 NpoBogMMocTb

2.6 CnyxebHas

2.7 Yacbl HapaboTkm

1.1 Pacxopn

1.2 Macc. pacxog

1.3 CkopocTb

1.4 Cymmarop 1

1.5 Cymmarop 2

1.6 Cymmartop 3

.1 'naBHbIN 3KpaH

6.2 A3bik

6.3 AsTOBO3BpaT

6.4 Tect

3.1 Cuctema

3.2 Bepcua MO

3.3 Uctopus MO

3.4 Copoc HacTpoek

4.1 Beog napons

4.2 CmeHa napons

4.3 3akpbITb gocTyn

5.1.1 OTtceyka

5.1.2 dunbTpaunsa

5.1.3 CrnaxuBaHue

5.1.4 MNMpepen crnax.

5.1.5 EgnHnubl namep

5.1.6 Tect

5.1 Pacxon

5.3.1 Tect

5.2 \mn. BbIXOA,

~

.5.2.1 Bec umnynbca

86.1.1 Hankauus

5.3.2 CurHan aBapum

\5.3 Bbixog 4-20 MA

5.2.2 Pexkum Bbixoaa

6.1.2 NapameTp 1

5.3.3 Pacxog 4 mA

5.4 HART

5.2.3 KomnapaTtop

6.1.3 0% wkanbl

5.3.4 Pacxon 20 mA

5.5 [lnarHocTuka

5.2.4 Ctabunusauus

6.1.4 100% wxanbl 5.3.5 dunbTpaunsa 5.6 CymmaTtop 3 5.2.5 Tect

6.1.5 ®opmar 1 5.3.6 CteneHb urbT. 5.7 InotHocTb

6.1.6 NapameTp 2 5.3.7 OBHyneHne pacx. 5.8 RS-485 M| [5.5.1 MNycras Tpy6a
6.1.7 ®opmart 2 5.9 Apxus | 5.5.2 OcTaHOB NPOTOK

6.1.8 NapameTp 3

5.4.1 KopoTkun agpec

6.1.9 ®opmart 3

5.4.2T3Ar

5.5.3 PaspnbiB

5.5.4 YTeuka-nopor

6.1.10 NapameTp 4 5.4.3 [eckpuntop 5.8.1 Agpec B ceTn 5.5.5 YTeuka-vachl
6.1.11 ®opmart 4 5.4.4 CoobueHne 5.8.2 CkopocTb, 60a |
5.4.5 ata 5.8.3 Y&THOCTb 15.6.1 OTmena
5.4.6 MNpeambyna 5.8.4 Cton-6uThl 5.6.2 Cbpoc

PucyHok 2.21. Obwasn cTpykTypa MeH0 pacxogomepa
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Tabnuua 2.5 CTpykTypa napameTpoB MEHI MHTepdenca nonb3oBarens

1. 3amepeHus

1.1. Pacxoa, m3/h

Tekywmm pacxoq

1.2. Macc. pacxog, t/h

MaccoBbi pacxog

1.3. CkopocTb, m/s

PacuyéTtHas ckopocTb cpeabl

1.4. CymmaTtop 1, m3

OTobpaxeHne HakonneHHoro c6bEma B NPSAMOM Harnpas-
neHun

1.5. Cymmatop 2, m3

OTobpaxeHne HakonneHHoro o6bEma B obpaTtHOM
HanpaBneHum

1.6. Cymmatop 3, m3

Cymmatop nonb3oBartens. HapawmBaeTca 0 qHOBPEMEHHO
¢ Cymmatopom 1, moxeT 6biTb cOpoLleH (MeHt. 5.6) nosnb-
3oBaTtenem.

2. dnarHocTtuka

2.1. CobbiTuga

OtobpaxeHne Tekywmnx donaros AUarHOCTUKN.

2.2.

BbixogHom Tok, mA

OtobpaxeHne BbIXOQHOro TOKa

2.3. V nutanusa, V

OTobpaxeHune HanpskeHUs NuTaHusa npoueccopa (3,3 B)

2.4. Temn. paTtymka, °C

OTtobpaxxeHne TemnepaTtypbl MHOYKTOPA

2.5.

MpoBoaumocTb, uSm

OTtobpaxeHne NnpoBOANMOCTU cpeapl

2.6. CnyxebHas

OTobpaxeHue cnyxebHon nHdpopmaumm

2.7. Yacbl HapaboTku,
h.m

OTobpaxeHne NonHoro BpemeHn paboTbl

3. MNpubop

3.1. Cuctema

OTobpaxeHne pekBM3UTOB YCTPOWCTBA:
e npowussoantens TERMOTRONIC

HanmeHoBaHMe pacxogoMepa

HOMUHanbHbIN anameTp DN

HOMMHanbHbIN pacxon Q3

Knacc TOYHOCTU

cepuiHbIn Homep (s/n)

3.2. Bepcusa MO

OtobpaxeHne Bepcumn BcTpoeHHoro MO: Homep Bepcumn
(maeHTMdmrKaunoHHbI HoMmep) MO n undpoBon NAEHTU-
dukatop MO (KoHTponbHasa cymma).

3.3. Uctopuna MO

3.4. Cbpoc HacTpoek

BoaBpaT K 3aBOACKMM yCTaHOBKaMm

4. foctyn

4.1. Beog napons

OTKpbIBaET NOMb30BaTENO AOCTYN K M3MEHEHUIO MapaMeTpoB

4.2. CmeHa napons

[MponsBoguTcs cMeHa napons

4.3. 3akpbITb JOCTYN

3akpblBaeT 4OCTYN K U3MEHEHWI0 napameTpoB. [ns oTKpbI-

TMs — Heobxoanmo NMOBTOPHO BBECTU MapoOJib
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5. HacTtpowku

5.1. Pacxopn

5.1.1 OTceuka, m/s

Otceuyka pacxoga no ckopoctu. [lnanasoH 3HavyeHun ot 0 oo
9,999. Mpwn ckopocTH cpeabl MEHbLLE OTCEYKM pacxon npu-
paBHuBaetcs K 0. No ymonyanumio 0,01 m/c

5.1.2. dunbTpaumns, s

MocTosiHHast BpeMenu (t) unbTpa. [manasoH 3HaveHun 0 +
1000, no ymonyanuto 0 (aBTodounbTp). LWar ycraHoskm 0,1 c.
[Mpu yctaHoBke 0 nepexoauT B aBTOMATUHMECKUA PEXMM.

5.1.3. CrnaxuBaHue,
%/oTCYET

OrpaHunyeHne cKopocTu U3MeHeHus. [lnanasoH 3Ha4YeHUn
0 + 255, 0 otkntoyaeT punbTp. o ymonyarumio 0.

5.1.4. MNpepen crna-
XUBaHUS, S

OrpaHunyeHne aencTens crinaxmnsanns. nanasoH 3Ha4eHun
0+25,5 c. War ycraHosku 0,1 c. o ymornyanuio 10 c.
0 oTkntoYaeT PUnNbTP.

5.1.5 EanHnubl n3-
Mep.

BbiGop eavHuy namepenuns pacxoga: mi/h, I/h, I/min, I/s

516 TecTt

3agaHne MMUTaUUOHHOIo pacxoga Ha ANCKPEeTHOM N TOKO-
BOM BbIxogax. Pacxopg orpaHn4yeH makcnMMmalribHbIM (nepe—

rpy3o4HbiM) pacxogom Q4.*

5.2. [lnckpeTHbIN BbIXoA

5.2.1. Bec umnynbca,
[, nuTp

Bec umnynbca 4acTOTHO-MMNYNbCHOrO BbIXO4a B Npeae-
nax o1 0,001 go 9999. 3HayeHna No yMmonyaHuo npuee-
JeHbl B Tabnuue 2.3.

5.2.2. Pexxum BblI-
xoda

Bbibop pexnma guckpeTHoro Beixoga (cm. Tabn. 2.2):
e YUM, pesepc, npsawm;
UM, peBepc, UHB.;
UM, npamon, npsm.;
UM, npssMoOn, MHB;
YNM, obpaTtH, Npswm;
YNM, obpaTH, UHB;
Komnapatop, npsim;
Komnapartop, VHB;
[lnarHocTtuka, npsw;
JnarHocTtuka, uHB.

5.2.3 Komnapatop

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

5.2.4 Ctabunusauus

MoBblwaeT cTabunbHOCTb YaCcTOThl MMMYNbLCOB, criegyeT
OTKNK4YaTb NMpPU UCNOMb30BaHUM B CUCTEMAX LO3MPOBaHUA
e BbIkn
o Bkn

525 Tect

dopmMmnpoBaHMe Ha ANCKPETHOM BbIXOAe 3HAYEHUIN YacToT:
e Bbikn. (N0 ymonyaHuio)

400 Ny

1000 My

2000 My

Mo ncteveHunio 10 MUHYT UK Mpu BbIXo4e U3 MeHKo TecT
ANCKPETHbIN BbIXOA nepexoaunTt B paboyee cocTosHME.
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5.3. Bbixog 4-20 mA

531.Tect

dopmMmnpoBaHMe Ha aHaNoOroBOM BbIXO4€E 3HAYEeHU ToKa:
Bbikn.

HAY (HWwxHUIA aBapuiiHbIN ypoBeHb= 3,6 MA)

4 vA

8 MA

12 MA

16 MA

20 mA

BAY (BblCOKMIA aBapuiiHbIA ypoBeHb= 21 MA)

Mo ncteveHuno 10 MUHYT UK Npu BbIXo4e U3 MeHKo TecT
TOKOBbIV BbIXOA NepexoauT B pabovee COCTOsSHME.

5.3.2. Curnan aBa-
pun

YcTaHoBKa ypOBHS BbIXOQHOMO TOKa, KOTOpbIN ByaeT ycTa-
HOBJEH NMPU BO3HUKHOBEHUM aBapuUMHOWN CUTYyaLuK:

e Bblkn. (N0 ymon4yaHuio)
e HAY (Hu3kmn aBapunHbln curHan) = 3,6 MA
e BAY (BbiCOKMI aBapumnHbIv curHan) = 21 MA

5.3.3. Pacxog 4 MA,
m3/h

YcTaHoBKa BENMYMHbI pacxoaa, KOTopbin byaeTt cooTeeT-
cTBOBaThb BbIXOgHOMY TOKY 4 MA. Mo ymonyaHuio paseH O.

5.3.4. Pacxog 20 MA,
m3/h

YcTaHoBKa BENNYMHbI pacxoaa, KOTopbin ByaeTt cooTBeT-
cteoBatb Toky 20 MA. [1o ymonyaHuio yctaHaBnmBaeTcs
pacxog Q3.

5.3.5 dunbTpaums®,
s

[MocTosiHHast BpeMeHn ounbTpa TOKOBOro Bbixoaa, ¢. [Anana-
30H 3HayeHun 0 + 100. War ycraHosku 0,1 c. INpu yctaHoBke
0 dunbTpauunsa oTKo4aeTCs.

5.3.6 CteneHb purnb-
Tpauumn*

CteneHb hunbTpa ToKoBOro Bbixoda. [JuanasoH 1...7.

5.3.7 O6HyneHve
pacxoga*, s

3agepxka Ha yCTaHOBKY Ha TOKOBOM BbIXOZe pacxona, Co-
oTBeTcTBYoLLEero pacxoay 0 M3/4 npu KpaTKOBPEMEHHOM
06HyneHun pacxoga. [lnanasoH 3HaveHun 0+ 255 c. MNpwu
yctaHoBke 0 3afiep>xka OTCyTCTBYeT.

* Hanuune napameTtpa 3aBuUCUT OT BepCUU BCTPOeHHoro MO
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5.4. HART
5.4.1. KopoTkun ag- |YcTaHOBKa «KOPOTKOro» agpeca ycrponcrtaa. [lo ymonya-
pec Huto 0. manasoH 0 + 15.

BHUMAHMUE! [lpu yctaHoBke agpeca otnmyHoro ot 0 B npubope yctaHasnu-
BaeTCA MHOTOTOYEYHbIN PEXUM C (PUKCUPOBAHHBLIM 3HAYEHNEM
ToKka 4 MA. NogpoBHOCTM onNMCaHbl B JOKYMEHTaL MM Ha NPOTo-
kon HART.

5.4.2. TEl

YHuKkanbHbI naeHTudgukatop npeobpasoBatens
(read only). bonee nogpo6HO NapameTp onucaH B AOKY-
MeHTauum « HART»

5.4.3. deckpuntop

MpocmoTp geckpuntopa npeobpasoBaTens, otobpaxae-
MbI Ha HAUKaTope uHTepderca onepatopa. bonee no-
ApobHO napameTp onucaH B fokymeHTaumm « HART»

5.4.4. CoobuieHne

MpocmoTp coobuieHnsa npeobpasosaTens. bonee no-
ApobHO napameTp onucaH B fokyMmeHTaumm « HART»

5.4.5. [lata

MpocmoTp aaTbl npeobpasoBartens. bonee nogpobHo na-
pameTp onncaH B gokymeHTaumm «HART»

5.4.6 MNpeambyna

HacTtpovika uncna npeambyn B OTBETHOM COOBLLEHN
ycTpouncTea. [lnana3oH HaCTPONKM oT 5 (N0 yMONYaHuUio)
po 20.

5.5. lnarHocTuka

5.5.1 MNycTasa Tpyba

YcTaHoBKka nopora onpegeneHnst nycton Tpybul. PekomeH-
ayemoe 3HadeHune 80. 0 oTKMYaeT KOHTPOSb MyCTOM
TPYObI.

5.5.2 OctaHoB npo-
TOKa, min

Pacxog MeHbLUe 0TCeYKn HEMPEPLIBHO B TeYeHNe 3aaH-
Horo BpemeHu. [nanasoH 0 + 255 MuHyT, 0 OTKO4aeT co-
ObITME (MO YMOMNYaHuo).

5.5.3 PaspebiB, %

Pacxon nveet 6onbLLOe 3Ha4YEeHNE HEMPEPBLIBHO B TEYEHNE
nony4aca. Nopor cpabaTbiBaHNSA 3a0aeTcH B NpOLEHTax OT
3HaveHuns Q3, ananasoH 0 + 100%, 0 oTkno4aeT cobbiTne
(no ymonyaHuio).

5.5.4 YTeuka-nopor,
%

YTeuka - cpefila He oCTaHaBnMBanach B Te4eHne 3aaax-
Horo BpeMeHu. [Nopor cpabaTbiBaHMs 3a0aeTcsi B NPOLIEH-
Tax oT 3Ha4yeHus Q3, ananasoH 0 + 100%, O oTknNo4aeT co-
ObITME (MO YMOMNYaHuo).

5.5.5 YTeyka-yachil,
hour

Bpems cpabaTbiBaHus, guanasoH 0 + 255 yacos, 0 oTkmto-
YyaeT cobbiTne (N0 ymonyaHuio 24).

5.6. Cymmartop 3

OTMeHa - Bbixoa 6e3 nameHeHumn

C6poc 3HayeHus nonb3oBaTenbCKOro cymmaTopa (MeHto 1.6)

5.7. MnoTtHOCTBb, /M3

BBog 1 npocMOTp 3Ha4YeHUs MNOTHOCTU U3MEePSAEMON XKUa-
kocTu. Mo ymonyanuo p=1.000.
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5.8 RS-485

5.8.1 Agpec B ceTn

1+ 247, no ymon4yaHuio 1.

5.8.2 CkopocTb, 604

YcTaHoBKa ckopocT obmeHa
e 1200

2400

4800

9600 (no ymon4yaHuto)

19200

38400

57600

115200

5.8.3 YéTHoCcTb

HeT (no ymonyaHuio)
YETHbIN
HeuyéTHbIN

5.8.4 Cton out

1 (N0 ymonyaHuio)
o 2

5.9 Apxus, min

BbIbop ANCKPETHOCTM 3annCK AaHHbIX B apxmBe. [JnanasoH
oT 15 go 1440 mMuHyT, No ymon4yaxuio 60.

6. IHTepdenc onepaTopa

6.1. MaBHbIN 3KpaH

6.1.1. Mhankauymusa

HacTporika Buga otobpakeHusi rmaBHOro akpaHa. Ha rnas-
HOM 3KpaHe oTobpaxkaeTcs:

e 1 3HayeHue (N0 yMON4YaHUto)
e 2 3HayeHus
e 4 3HayeHus

6.1.2. NapameTp 1

Bbibop nepemeHHON, KoTOpasa ByaeT BbIBOAUTLCSA Ha 3KpaH
B KadyecTBe napametpa 1:

e (OO6BEM. pacxoa
O61bém.pac + wkana (No ymonyaHuio)
Cymmarop 1
Cymmartop 2
Cymmartop 3
MaccoBbi pacxog
Macc.pacx + wkana
CKopoCTb NoToKa
CkopocTb+ Wkana
TOKOBbIN BbIXO[,
Tok. BbIX + LLUKana

6.1.3. 0% wkansbl,

Besoa uncna, cootBetcTBytowero 0% wkanel Anga napa-

m3/h meTpa 1 (KpoMe cymmaTopoB).
6.1.4. 100% wkanbl, |BBog uncna, cootsetcrBytowero 100% wkansl 4na napa-
m3/h meTpa 1. Mo ymonyanuio - 100% BennumHbl Q3.

6.1.5. dopmar 1

BBoa yncna 3HakoB nocne 3anaton gnga napametpa 1. lNo
ymMon4yaHuio 1 3Hak
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6.1.6. NapameTp 2

Bbibop nepemeHHON, KOoTOpasa ByaeT BbIBOAUTLCSA HA 3KpaH
B KayecTBe napameTpa 2:

e OOBEMHbIN pacxon
CymmaTop 1 (N0 ymonyaHuto)
Cymmartop 2

Cymmartop 3

MaccoBbi pacxog

CkopocTb

e TOKOBbIV BbIXO[,

6.1.7. ®opmar 2

BBopg uncna 3HakoB nocrne 3ansaton ans napameTpa #2. o
ymMon4yaHuio 1 3Hak

6.1.8. NapameTp 3

Bbibop nepemeHHON, KoTOpasa ByaeT BbIBOAUTLCSA Ha 3KpaH
B KayecTBe napameTtpa 3:

e OOBEMHbIN pacxon
CymmaTop 1 (N0 ymonyaHuto)
Cymmartop 2

Cymmartop 3

MaccoBbi pacxog

CkopocTb

e ToOKOBbIV BbIXO[

6.1.9. ®opmart 3

BBoa yncna 3HakoB nocne 3anaton gnga napametpa 3. o
ymMon4yaHuio 1 3Hak

6.1.10. NMapameTp 4

Bbibop nepemeHHON, KoTOpasa ByaeT BbIBOAUTLCSA Ha 3KpaH
B KadyecTBe napameTtpa 4:

e OOBEMHbIN pacxon
CymmaTop 1 (N0 ymonyaHuto)
Cymmartop 2

Cymmartop 3

MaccoBbi pacxog

CkopocTb

e ToOKOBbIV BbIXO[

6.1.11. dopmart 4

BBoa yncna 3HakoB nocne 3anaton gnga napametpa 4. o
ymMon4yaHuio 1 3Hak

6.2. A3blK

AsbIk MHTEpdenca

6.3. ABToBO3BpaT

ABTOMaTUYECKM BO3BpALLAET K IMaBHOMY 3KpaHy rnpu oT-
cyTcTBMM paboThbl C KnaBnaTypo.

e OrTkn.
e 10 MUHYT (MO YMOMYaHuio)
e 30 MUHYT

6.4. Tect

[MpoBepka nHaukaTopa Ha Hanu4ne HencrpaBHbIX MUKCe-
nen. Hactporka CeHCOpPHbIX KHOMOK.
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2.9. OmnarHocTuka n camoanarHocTuka

Pacxogomep vmeeT NOCTOAHHO AENCTBYIOLLYIO CUCTEMY CaMOOMarHOCTUKN U AnarHo-
CTUKY ycnosuin akcnnyataumm (nateHt RU2529598) cooTBeTcTBYOLLYIO pekoMmeHaaumm
NAMUR NE107. B nonHom o6bEéme HacTpouTb COBbITUS ANArHOCTUKM BO3MOXHO Npwu
nomowu MO «MUTEP®JIOY T. KoHdurypaTop». [1py1 BO3HUKHOBEHUM ONArHOCTUYECKON
cuTyaumm Tun cobbiTna oTobpaxaeTca B BEPXHEM NPaBOM Yriy UHguKaTopa B BUAE MUK-
TOorpammbl. Tunbl COOBLLEHWI ANArHOCTUKM NpuBeAEeHbI B Tabn. 2.6.

Tabnuuya 2.6 Tunbl COOOLLEHUI ANAarHOCTUKU

NHankauuns

Onucanue (ctatyc NAMUR)

Hencteus

C... BbixogHom curHan BpeMeHHo
HeJencTBUTENEH (Hanpumep, Bbl-
XOOHOW CUrHasm UMnTUpyeTcs B pe-
xume TecT)

Mpnbop ncnpaBeH, MHOVKaLMS UC-
Ye3HeT No OKOHYaHUKN paboThl C
YCTPONCTBOM

S... OTKNOHeHWA OT AONYyCTUMBbIX
YCNoBUK npouecca, ykasblBaroLime
Ha BO3MOXHOCTb OLLMOKM N3MepeHns

Mpnbop ncnpaeeH, HeOH6Xx0ANMO
YCTPaHUTb NPUYNHY HECOOTBETCTBUS
yCroBUWI 3KCMnyaTaunm.

M... TpeboBaHne obcnyxmneaHus

Tekywee cocTosiHue npubopa Tpe-
ByeT 0b6CnyXmBaHMs Co CTOPOHbI One-
paTtopa unm cepBUCHON CryXbbl.

o qpb &

F... ®aTtanbHag owunbka

Cuért octaHaBsnuBaeTcs. MNpubop He-
ncnpaseH, TpebyeTcsa oTnpaBuTb B
PEMOHT B CEPBUCHbIN LIEHTP.

MNMepeyeHb BO3MOXHbIX NMPUYMH NOSIBNEHUS COOBLLEHWIA ONAarHOCTUKN U OEeNCTBUS MO
NX yCTpaHeHWIo NpuBeaeHsl B Tabnuue 2.7.

Tabnuua 2.7 CoobLieHns anarHocTukn (Koabl CobbITUIA) U 4EeNCTBUSA onepaTopa

Koa MpunumHa cobbiTrA HencTteus
SO0 | Onektpoabl 3arpsa3HeHbl / NpoBo- | [POMbITb 3NeKTPOabl, NPOBEPUTH XUM. CO-
ANMOCTb Ccpefbl HUXe JOoNYyCTUMON| cTaB cpeapl. [Mpn HeobXoaNMOCTM NPOKOH-
CYyNbTUPOBATbLCHA C U3rOTOBUTENEM
M1 3anncb B 3alUMLLEHHBbIV XXypHan | [NpoKoHCYNbTUpoBaTLCSA C NpeanpuaTueM-
HEBO3MOXXHa MO NpUYnHe 3anorHe- npousBoguTenem
HWSA, 3anpeT COXpaHEHUS HAaCTPOeK
S2 MycTtasa Tpyba Coob6LLeHne ncyesHeT, Kak TonbKo Tpybonpo-
BoA Oyaet 3anonHeH. [NpoepuTb OTCYTCTBME
CKOMMeHus ra3a B MecTe yCTaHOBKN pacxoao-
Mepa, NPOBEPUTbL XMM. COCTaB Cpeabl
F3 OTKa3 aneKkTPOHUKM [MpoBepuTb COOTBETCTBUE HaMpPSHXKEHUA Nn-
TaHUA N NPaBUIbHOCTb MOHTaXa, 3Ha4YeHne
TemnepaTypbl OKpy>KatoLen cpeabl, nepe-
AaTb pacxogoMep B PEMOHT
S5 LLyHTMpOBaHWe 3anekTpoaoB OumncTnTb KaHan oT OTIIOXEHUN, NPOMbITb
aneKTpoabl
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Koa MpunumHa cobbiTrA HencTteus
S6 | lNepenonHeHne Bxoda, BO3MOXHO | [poBepuTb XMMUYECKUIN COCTaB cpeabl,
npv NPOBOAMMOCTM cpefbl HWKe | ybeauTbCa B OTCYTCTBUM Ny3blpen ra3a B
AO0NYCTUMOW MPU OTKIMIOYEHHOM | MOTOKE UIK BKITHOYUTL onpeaeneHue nyctoun
onpegeneHnun nycTton Tpybbl TpyObl
M9 Mpnbop B pexmme YcraHoBuTb nepekntodatens CAL B nosno-
KOH®UTYPUPOBAHUE xeHune “LOCK” (puc. 2.5)
S11 | lNeperpyska 4aCTOTHO-UMMYIbC- YBennuuTb BeC nmnynbsca
HOro Bbixoda (YacTtota bonee
2000 ly)
S12 | Pacxop 6onblue HOMUHaNbHOro YMeHbLUTb pacxos
S13 CuHdasHasa nomexa [MpoBepuTb 3NEKTPUYECKUA MOHTaX, Hanu-
4yMe 3aLUTHOro 3as3emIrieHNs
M14 YTeuka lMporpammupyeTcs nonb3oBaTtenem (MeHto
5.5.4 -55.5)

M15 PaspbiB lMporpammupyeTcs nonb3oBaTtenem (MeHto
5.5.3)

M16 OcTtaHoB npoToka lMporpammupyeTcs nonb3oBaTtenem (MeHto
5.5.2)

M17 |Hanuuue rasa B uamepsemMon xXua-| YCTpaHUTb ras u3 nuamepaemMon XnaKkoctum

KOCTU

UNW YCTaHOBUTL PacXxofoMep Ha [pyroe me-
cTo B Tpy6onpoBoae, UCKMoyatoLLiee Hanm-
yme rasa B U3MepPSIeMON XUOKOCTU

Hannuyune 6onbLioro konmyecTsa
npumMecen B U3aMepsieMoun XnaKo-
cT1 (Nynbna, Wwnam, CyCrneHsus)

YMEHbLUUTb CKOPOCTb NOTOKa 40 3HAYEHUS
mMeHee 3 m/c. [IpoKoHCYNbTUPOBATLCS C
npeanpuaTMEM-NPOM3BOANTENEM.

3arpsa3HeHune anekTpoaoB

[MpoMbITb anekTpoabl.

OneKkTpoabl HECOBMECTUMbI C U3-
MepsieMOWN XNOKOCTbIO

MpOKOHCYNbTUPOBATLCS C NPEANPUATUEM-
npousBoanTenem

C30 Pexum cumynauum CoobLeHne ncyesHeT, Kak TONbKO Npon3on-
OET BbIXOA N3 pexrma CUMynauuu.
M31 AnnapaTHas owmnbka HART [MpoBepuTb 3NEKTPUYECKUA MOHTaX, Hanu-

yne nutanma HART

Mpn BO3HUKHOBEHUM COOBLITUM AguarHocTukn vepes GbicTpein (Mo Esc) nepexoa ms
rMaBHOroO 3KpaHa onepaTop MOXET NPOCMOTPETb (MEHI0 2.1) HannMune n onucaHne Teky-
LWMX COObITUI.
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Takke npocmoTp KoOAoB coOObITUM JocTyneH B MeH [uarHoctuka/Cobbitus
(puc. 2.22).

Twun cobbITnA

\

Al
[MaBHOE MeHI0 A m
N3amepeHus =

[p16op KHonkn @@© obecneumBaroT nuctaHue

[unarHocTtuka .
flocTyn cnucka cobbitnin, no Esc nnn Enter npo-
Cj NCXoOMT BO3BpAT K BbILLECTOSALLEMY MEHIO
,D,VlarHOCTMKa A ﬁ HuaaHochKa
CobblTus
c ore O/
01010, »
dTOpP
(@ —
CobbiTust A @ PucyHok 2.22. NMpocMoTp KogoB cobbITuin

SO OneKkTpoabl 3arpsi3HeHbI
S2 NN 3NeKTPONPOBOAHOCTb
S12 cpeabl BHe gManasoHa
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2.10. MapkupoBKa 1 nnnomoéupoBaHue
Ha nepegHen naHenun UMM pacxogomepa ykasbiBatOTCS:
® TOBapHbLIN 3HAK PUPMbI-U3rOTOBUTENS;
e 3HaK yTBepXJeHus Tuna cpeacrea NaMepeHus;

Mogudukaums, UCNOSIHEHME U OCHOBHbIE TEXHWYECKMEe XapaKTePUCTUKM pacxono-
Mepa yKasaHbl Ha Wwunbgax gatydnka n UM B cootBeTCTBUM C pUC. 2.2 1 pyc. 2.3.

lMocne noBepkn pacxogomepa ycTaHaBnuBaloTCa NomMbbl NOBEpUTENS, 3aKpbiBato-
lwme AocTyn K koHdurypuposanuto UMM (cm. puc. 2.23). Nocne noaknoyeHns pacxoao-
Mepa nnoMbupyroTcst mkcaTopbl, UCKIYaKLWMe BO3MOXHOCTb BCKPbITUS nepenHen
KPbILUKM U KPbILKN MOHTaxkHOro otceka UMM (cm. puc. 2.24).

[Mnom6bl noBepuTens

/-__
PASSIVE
4-20mA CD M
— ACTIVE e
4 :

OPERATOR -

A H D|SAB:||ja e
[

PucyHok 2.23 NnombuposaHue goctyna PucyHok 2.24 lNnombuposBaHue kopnyca UMM
K N3MEHEHUI0 MeTPOrIorm4ecku N MOHTa)xHoro otceka I
3Ha4YMMBbIX NapameTpoB

[Mnom6a

[na pasgenbHOro UCMNonHeHUs NIIOMOUPYeTCsa KpbllKa KIEMMHOro oTceka gaTduka
(cm. puc. 2.25).

PucyHok 2.25 NnombupoBaHMe KnemMMHOro otceka gatymka ans pasgenbHoro
NCNOJSTHEHUA
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3. UCNOJNIb3OBAHWUE NO HA3HAYEHUIO

3.1. JkcnnyaTauMoHHble orpaHu4YeHus

HapexHas pabota pacxogomepa obecnedmBaeTcsi Npu BbINOIHEHUN B MeCTe yCTa-
HOBKW CNeayroLnX YCroBUNA:
e cobntogatTcs HeobxoauMble YCroBUS Kcnnyatauum (cMm. pasgen 1.2.2);
® [OJTHOE 3aMnoJSIHEHME KaHana 3mMepseMon Cpefon, He AOMyCKaeTCs HanMynsa Bo3-
ayxa;
e [aBneHune XnakocTn uckrnoyaet obpasoBaHue ny3bipen rasa B TpybonpoBoae;

Ha BXOZE W BbIXOAE AaTyMKka MMEKTCS NPAMONMHENHbIE y4acTkmn TpybonpoBoaa
HeobxoaAnMMOoWn ANNHbI.

BHUMAHUE! 3anpelwaeTtcs Ha Bcex aTtanax paboTbl C pacxogoMepoM KacaTbCsa
3M1EeKTPOAOB, HAXOASALMXCH BO BHYTPEHHEM KaHane gaTyuka.

3.2. Bbi6op TMNOpasmepa pacxogomepa

Beibop Tvnopasmepa pacxogomMepa onpegenserca avanasoHoM pacxogos B Tpy6o-
nposoae, rae 6yaet yctaHaBnuBaTtbCcs gatyunk (cm. puc. 3.1). Ecnn guanasoH pacxogos
ANns gaHHoro TpybonpoBoaa yknaablBaeTcs B Anana3oH pacxo4oB HECKOSbKMX TUNopas-
MepoB, TO onpeaenaTb HYXHbIN TUNopasmMep pekoMeHayeTCs, UCXoasa U3 onTUMarnbHON
CKOPOCTU Ha Bxode pacxogomepa (1-2 m/c) n gonycTUMbIX NOTepb AaBMEHUS, C Y4ETOM
noTepb, NCnorb3yembix KOHGY30pa 1 auddysopa ons cornacosaHna DN pacxogomepa
n Tpybonposoaa.

3
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PucyHok 3.1. 'padouk 3aBUCMMOCTM pacxoga OT CKOPOCTU MOTOKa ANs pasfivyHbIX
3HayeHun DN
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3.3. MoHTax

3.3.1. Mepbi 6e30nacHocmu
K npoBegeHuto paboT No MOHTaXy (4EMOHTaXy) pacxo4oMeEPOB AOMyCKaloTCs NOAro-
TOBJIEHHbIE NMLA, U3YYMBLUME AOKYMEHTALMIO HA PacXO4OMEp, a TaKkKe:
e VMeLMe NMPaBo Ha BbINOSIHEHME OAHHOrO B1aa paboT Ha 06BbEKTE YCTAHOBKM
pacxogomepa;

e VMeloLLMe JOMNYCK Ha NpoBedeHne paboT Ha 3NEKTPOYCTaHOBKaX C HamnpsKEHNEM
no 1000 B;

Mpn npoBeaeHnn paboT C pacxo4oOMePOM OnacHbIMKU bakTopamun Ans Yenoseka siB-
NATCS:

® HanpsbkeHue ceTu nepeMeHHoro Toka Yactotom 50 u;

e [nasneHwue B Tpybonposoge (0o 4 MlMa, B 3aBUCMMOCTU OT UCMONHEHNS AaTymnka);

e Temnepartypa paboyen xmakoctn go 150 °C;

e [pyrve gakTopbl, CBA3aHHbIE C Npodunem n cneundgukon obbekra, rae NnpomsBo-
ANTCA MOHTaX.

B npouecce paboT no MOHTaxy, AEMOHTaXy UM PEMOHTY pacxofomepa 3anpeLuaeTcs:

® pPOM3BOAMTb MNOAKMIOYEHMS K pacXO4OMEpPY NPW BKITHOYEHHOM NUTAHWN;

e [eMOHTax pacxogomepa us Tpybonposoga 40 NOMHOro CHATUS JaBMEeHUs Ha
yyacTke Tpybonposoaa, rae npon3BoasTcs paboThi;

® 1CMNoSb30BaTb HEUCrNpaBHbIE UM HENOAKMOYEHHbIE K MarucTpanu 3awmTHOro 3a-
3eMIeHust anekTpopaanonpunbopbl U 3NEeKTPOUHCTPYMEHTbI.

3.3.2. [lodzomoeka K MOHMaxy

TpaHcnopTnpoBKa pacxogoMepa K MECTY MOHTaXa JOKHa OCyLLeCTBNATLCS B 3aBOA-
ckou Tape. [locne TpaHCNOPTUPOBKM pacxogoMepa K MecTy YCTaHOBKU Npu oTpuuaTtens-
HOW TemMrnepaTtype U BHECEHUHA ero B MoMeLleHne C NOSoXUTENbHON TemnepaTypon BO
nsbexxaHne KoHAeHcaumm Brarm HeobxoauMO BblaepXKaTb pacxogomep B YNakoBKE He
MeHee MATM 4Yacos.

Mpw pacnakoBke pacxodoMep 0CcBOOOXAalT OT Tapbl, MPOBEPSAOT BHELLHWA BUA, CO-
XPaHHOCTb NMOM6 1 KOMMMEKTHOCTb B COOTBETCTBUM C MaCrNopTOM.

BHUMAHMUE! [loBpexaeHune pyTepoBKM MOXET caenatb AaTynk HepaboToCnoCOBHbIM.

Bo nsbexaHne noBpexaeHus pacxogoMepa MOHTaXHO-CBapoYHble paboThl cnegyeT
Npon3BOAMTb C UCMNONb30BaHMEM rabapuTtHOro nmmutatopa. Pasmepbl umutaTopa npea-
CcTaBneHbl B Tabn. 3.1.
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Tabnuua 3.1. Pasamepbl rabapntHoro ummratopa

dnaHueBoe UCNOoNHeHne DN L, mm
] 20 2003
S 25 2003
NN 32 20023

- \ 40 | 2003
DN|+ — 50 2003
— / 65 2003

N 80 | 2004

N 100 2503

] L 150 3003

200 3503

[nsa nogknoyYeHns 3almMTHbIX TOKOMPOBOAOB 13 KOMMSEKTa NOCTaBKM pacxogomepa B
OTBETHbIX briaHuax Heob6xoanMO BbINOMHUTL OTBEPCTUS nod BUHT M5 unu npuBaputb
BUHT M5 (puc. 3.2).

PucyHok 3.2 [lJopaboTka cpnaHues

3.3.3. [Moeopom uHAukamopa Ul

Ansa ynobcTtBa cunThbiBaHMSA MHGOPMaLMM NMPU YyCTAaHOBKE pacxodoMepa Ha BepTu-
KanbHbIX y4acTkax TpybonpoBoaa MOXHO pa3BepHyTb MHTepdenc onepatopa Ha 90°, kak
nokasaHo Ha puc. 3.3. [Jns noBopoTa uHankaTopa Heo6Xxo4MMO CHATb KPbILLKY, OTKPYTUTb
2 hmKeunpyroLmnx BUHTa 1 pasBepHyTb nHaukatop. flanee cobpatb B 06paTHON nocneno-
BaTENIbHOCTMW.

PucyHok 3.3 lNoBopoT nHamMkatopa pacxogomepa



Mutepdnoy T3 O6wenpoMbILLNEHHOE UCMOSTHEHNE PykoBoacTeo no akcnnyataummn 36

3.3.4. [Moeopom anekmpoHHo20 b6s10ka NI KoMNakKmMHO20 UCMO/THeHUs

lMocne ycTtaHOBKM pacxogoMepa Ha TpybonpoBoa anekTpoHHbIn 6nok UMM (B cnyvae
HeobxoamMmocTn) MOXeT BbITb NoBepHYT Ha +90 rpagycoB Ans yaobcTBa NOAKNIOYEHMS
N CYNTbIBAHUA NOKa3aHUN ¢ nHamkaTopa. MNopsaok noBopoTa aNEKTPOHHOro 6roka:

— OTBEpPHYTb 4 PUKCUPYIOLLNX BUHTA;
— NoBepHyTb 60K B 3a4aHHOM HanpaBneHuu;
— 3admkecnpoBaTtb 610K BUHTAMMW.

PucyHok 3.4 lNoBopoT nHamMkatopa pacxogomepa

3.3.5. Bbi6bop Mecma ycmaHoO8KU

He ponyckaeTtcs pasMelleHe pacxogomepa B YCroBUSAX, HE COOTBETCTBYHIOLLMX YKa-
3aHHbIM B PyKOBOACTBE MO 3KCNnyaTauum:

e C NpeBbIALWMM B AnanasoHe YacToT U amnnuTya ypoBHeM Bubpaunn. [ns
yCTpaHeHus Bubpaumm, Tpybonposog 40 M Nocre pacxogomepa OOSDKEH Onu-
paTbCs Ha HENOABWXHOE OCHOBAHWE;

e c npeBbiweHnem (400 A/M) HaNPSYKEHHOCTU BHELLHEro MarHUTHOrO Nons npo-
MbILLUIEHHOMW YacCTOThl.

e [1na HopmanbHOro pyHKUMOHMPOBaHUA Npnbopa Heobxoaumo, 4Tobbl pacxono-
mMep OblfT NOCTOSIHHO 3aMOoSTHEH N3MepPSEMON XNOKOCTbI0. Pacxogomep He aon-
»XEH MOHTUPOBATbLCS B CaMOM BbICOKOM TOYKe TpybonpoBoaa, a Takke Ha Tpybo-
NPOBOAE C OTKPbITbIM KOHLIOM. [laBneHne XUAKoCcTn B TpyOonpoBoae AOIMKHO UC-
KntoyaTb razoobpasoBaHue.

e Pacxogomep criegyeT ycTaHaBnvMBaTh NO HanNpaBIieHWIO NOTOKa nepen perynupy-
oLen apmaTypou: KnanaHamu, TPOMHUKaMU, CYXXEHUAMU U T.1.

MpumeyaHne  Hanuuue rpsiseBMKOB UK cneumanbHbIX PUNBTPOB He 06s3aTenbHO.
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3.3.6. PekomeHOauyuu rno ycmaHogke
> 5DN > 2DN

— »lag -
% - -

[na obecneyeHnss TOYHOCTU W3-
MepeHna HeobxoaMmo BblOepXaTb
ANVHbI BXOAHbBIX W BbIXOOHbLIX Npsi-
MbIX y4acTkoB (CM. puc. 3.5).

I'Ipm CINMNAHNN OBYX NOTOKOB pac-

CTOsHME [0 pacxogjomepa He
= :-- [OMKHO 6biTb  MeHee 10 DN
T (puc. 3.6).
PucyHok 3.6

He ycraHaBnueaTb pacxogomep
Ha CTOpPOHe BCacbliBaHWsl Hacoca BO
nsbexaHne nospexaeHus dyTte-
poBku. MNpn MCNonb3oBaHUM MOPLL-
HEBbIX, MEPUCTaNbTUYECKNX UMK
AanadpparMeHHbIX HacocoB Heobxo-
AMMO YyCTaHaBnMBaTb KOMMEHcaTop
nynscauuu (puc. 3.7).

Hanbonee nogxoasiwee MecTo
ANA MOHTaxa - BepTUKanbHO BOC-
Xo4daWwmn yvactok Tpybonposoaa,
Takas ycrtaHoBka obGecneuyvBaet
BbIHOC My3blPpbKOB BO34yxa M Mo-
CTOPOHHUX BKIOYEHWI U3 30HbI U3-
MepeHus un obecrneymBaeT MUHK-
ManbHble LWYyMbl pacxoga. [Ansa
yaobcTBa ynpaBneHnsa pekoMmeHay-
eTcsa 3apaHee npefycMOTpeTb pas-
BOPOT wuHAuKaTopa. PekomeHaye-
Mble BapuvaHTbl YCTAaHOBKM pacxo-
AomMepa npuBeeHsbl Ha puc. 3.8.

Ha ropusoHTanbHbIX Yy4acTkax
pacxogomep yCTaHaBnmMBaeTcs
9MNEeKTPOHHbIM Griokom BBepx. Mak-
CUMarnbHOe OTKIOHEHWe OT BepTU-
KanbHoW ocu He Bonee Yyem Ha £45°.

3anpeljaeTca  ycTtaHasnveaTb
pacxogomMep B FOPU3OHTarbHOM
MOMOXEHUN C HanpaBieHHbIM BHU3
NI (puc. 3.9.)

PucyHok 3.9
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[Mpn n3mepeHun pacxopga B Ya-
CTUYHO 3arnofHeHHbIX TpybonpoBo-
Aax unu B Tpybonposogax ¢ OTKpbI-
TbIM KOHLUOM AN rapaHTMpOBaH-
HOro 3anofHeHUs XNOKOCTbIO, pac-
Xxo4oMep cnegyeT ycTaHaBnuBaTb
B HaKNoHHOM unn U-obpasHom Tpy-
6onposogax (puc. 3.10).

Pacxopomep cnepgyet ycraHaBs-
nueaTb nepen perynupyrowen ap-
maTypow (puc. 3.11).

B cny4ae oTkpbITOro cnvea crne-
AyeT npefycMoOTpeTb 3awuty oT
OMyCTOLLUEHNSA KaHamna pacxofo-
mepa (puc. 3.12).

BbinyckHon BO3AyLUHbIA

m Mpn HanMuUM ONMHHOTO Crycka
i en HeobxogMma ycTaHOBKa BO3AylLu-
Horo knanaHa (puc. 3.13).

/1IN

PucyHok 3.13
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3.3.7. MoHma dam4uka prnaHyeeol KOHCMpPyKyuu

Pacxopomep yctaHaBnuBaeTcs B paspbiB TpybonpoBoaa kak nokasaHo Ha puc. 3.14.
CTpernka Ha gatyvke pacxogomMepa OOMKHa coBnagaTth C HanpasrieHNneM noToka B Tpy-
6onposoae.

%@\ OTBETHLIV donaHeL,

Pacxopomep

MNpoknagkn

3asemMnsoumne anckm

BonThl, wanbsbl @

PucyHok 3.14 YctaHoBKa pacxogomepa

Mpoknagky He A0MKHbI 3aX0AMTb B MPOTOYHYHO YacTb TpyGonpoBoaa No BHYTPEHHEMY
AVaMeTpy 3a rpaHnLbl YNIIOTHSEMbIX MOBEPXHOCTEMN.

MaTtepuan npoknagok AOSMKeH OblTb COBMECTUM C U3MEPSIEMO CPeAON N YCIOBUAMM
akcnnyaTtauuu. He cnegyeT vcnosnb3oBaTb MeTaniMyeckme unm crnvpanbHO-HaBUTble
NPoKNaaKu, Tak Kak OHM NOBPeXaaT TOPLIEBYIO MOBEPXHOCTb (PyTEPOBKN AaTymka. Ecnn
TpebyoTca cnupanbHO-HaBUTbIE UM MeTanIMyYeckne NpoknaakM, HeobxoanMmMo Mcnosb-
30BaTb 3aliMTHble Komnbua Ans gytepoBku. Npoknagkn, oTBeTHble ¢naHubl, 60NnThbI,
rakm v LWamnodbl B KOMMMNEKT NOCTaBKU He BXOOAT.

3aTskky 6ONTOB 1 raek, KpensaLwmx pacxogomep Ha TpybonpoBoae, NPOM3BOAUTL paBHO-
MEPHO, NOOYEPEAHO, NO AnameTpasibHO NPOTMBONONOXHbLIM napam (puc. 3.15). 3akpyynsa-
HWe raek OCyLLIeCTBISeTCs 3a Tpu nNpoxoda. 3a NepBbIv MPOXOA 3aTAXKKY BbIMNOMHATbL KPYTS-
wym momeHToMm 0,5 Mk, 3a BTopon npoxoa — 0,8 Mk n 3a Tpetun npoxog — 1.0 Mk. Heco-
GrroaeHne aTUX ykasaHUn MOXET MPUBECTU K CEPbE3HBIM MOBPEXAEHNAM (hyTepoBk/ aat-
YyMKa pacxoda v ero npexgeBpemMeHHON 3aMeHe.
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MOMEHTbI Cunbl NpY 3aKpyYnBaHUM raek npmBeaeHbl B Tabn. 3.2.

Tabnuua 3.2 PekomeHaoyeMble MOMEHTbI
cunbl MK npu 3akpyyYnBaHUuM raek

DN BoNThi MOMeH:I' CUnbl,
H'm
20 15
o5 4xM12 o5
32 25
40 4xM16 25
50 35
65 35
80 8xM16 35
100 8xM20 50
PucyHok 3.15 lNopagok 3aTskku raek 150 8xM24 9%
200 12xM24 90

3.3.8. YcmaHoeka Ul pacxodomepa pa3desibHO20 UCMOJIHEHUS

N3meputenbHbin npeobpasosatens (UIM) pacxogomepa pasfnenbHOr0 MCMNOMHEHUS
MOXET ObITb YCTAHOBIIEH Ha CTEHY UMM Ha MOHTaXHYHK CTOWKY, Kak rnokasaHo Ha pwuc.
3.16 n puc. 3.17.
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PucyHok 3.16 KpenneHnue UM pacxogomepa ¢ pasgenbHbIM UCNOSTHEHNEM Ha CTEHe
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PucyHok 3.17 KpenneHue UM pacxogomepa pa3gensbHOro UCMONMHEHNS HA MOHTaXHOW
cTouKe

3.4. BblpaBHMBaHMe noTteHUManoB

lMocne ycTaHOBKM pacxogomepa HeoOBXOAMMO BbINOMHUTL MOAKMOYEHME 3aLLMTHBIX
TOKONPOBOZAOB M3 KOMMJEKTa NOCTaBKM pacxogomMmepa. 3aluTHoe 3a3eMrieHne, 3KBUMo-
TeHUumnanbHoe namepsemMoun cpefe, NoaknovaeTcsa K knemme Ha kopnyce Ul B panoHe
kabernbHbIX BBOOOB.

3.4.1. BbipasHusaHue nomeHyuasnoe 8 Memasau4yeckux mpybax

3almTHbIE
TOKOMNPOBOAHI

LWyHTupyrowmn
TOKONPOBOA

PucyHok 3.18 BblpaBHMBaHWe NoTeHUManoB B MeTannyeckmx Tpybax

Ansa 3awmTbl pacxogoMepa OT NpoTeKaLWmxX o Tpy6e TOKOB NMPUMEHSIHOTCA 3aLluT-
Hble TOKOMPOBOb! M3 KOMMIEKTa NOCTaBKMN U LLYHTUPYHOLLNIA TOKOMNPOBOL, BbINOMHEHHbI
13 ME[HOro NPOBOJHMUKA CevYeHneM He MeHee 6 MM? UNK cTanbHON NoMockl cevYeHnem
He meHee 20 MMm2.

[datyunk n cpega AOMKHbI UMETb OAMHAKOBbIV 3MEeKTPUYECKUA NoTeHuunan, 4Tobbl uc-
KIMIOYUTb SNEKTPOXMMUYECKYIO KOPPO3WK0 SMnekTpoaoB. BeipaBHMBaHME MoOTeHLUManos
obecneunBaloT 3aLUTHbIE TOKOMPOBOAbI, NOAKMNIOYEHHBIE K onaHuam Tpy6. Ecnn Tpy6bl
3a3eMneHbl, 4OCTAaTOYHO COeQUHUTbL KNeMMy 3a3emMneHus Ha kopnyce UM (cMm. puc. 2.2)
C NUHMEN BblpaBHUBaHMA noTeHumanos. [pn HeobxoanMoOCTH, NoAKMYEeHNe 3asemre-
HWUS BbINOMNHAETCH K KIleMMe BHYTPW OTAENEHUS MOAKTIOYEHUS.

BHUMAHWUE! [lpu 3HauMTenbHbIX YPOBHSX YPaBHUTESNbHbLIX TOKOB, MOXET MOHaJo-
BUTbCA yCTaHOBKa 3a3eMNAOLLMX OUCKOB.
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3.4.2. [Mnacmmaccoebie mpy6bi unu mpybbi ¢ pymeposkol

Bo Bcex cnyyasx, korga npucoeauHéHHbIM Tpybonposoa He obecnevmBaeT XopoLUero
3MNEKTPUYECKOr0 COEAMHEHMS C XUAKOCTbIO, Hanpumep, Tpyba o6nuuoBaHa nnm n3rotos-
reHa 1n3 HenpoBOASLLIEro Matepuara, HeobxoanMo UCNoNb30BaTh 3a3EMNSOLLME OUCKM
(MPUNOXEHWUE B) unu anektpoasbl (cM. puc. A.1), coeanHeHHble ¢ koprycom UM, koTo-
pble obecrneymBalT HeOOXOOMMOE JNEKTPUYECKOe COeOUHEHWEe C TEXHOIOMMYEeCKOn
XMOKOCTbIO. 3aLUUTHBIE U LWYHTUPYHOLLMIA TOKONPOBOAbI HE TPebyoTCS.

3asemnsowme anckm obecnevmsaroT 60nbLUYIO NAowanb COeANHEHUSA C TEXHONO-

TMYECKON XMAOKOCTbIO M 3KPAHMPYHOT 30HY MPOBOAMMOCTM TpybGonpoBoda, OHU npeano-
YTUTENbHEE 3a3eMIISIOLLEro SMeKTpoaa B CreayoLWmX CUTyauusix:

e [lpoBogmmocTb xmakoctn meHee 100 MkCm/cm;

e O6GnacTn NpMMeHeHUs1, KOTOpble MOTYT NPUBECTM K 06pa3oBaHMIO HaneTa unn oT-
NOXXEHWUWN;

° npOTeKaHVIe TOKa 4epe3 TEXHONTOTMYECKY0 XNOKOCTb Ui Lienn 3a3emMrieHnA.

3asemnsawLme

PucyHok 3.19 3asemneHne pacxogomepa Ha nnacTukoBbIX Tpybax ¢ 3a3emnsowmmm
ANCKamm

TunnyHbIn Npymep: TpyObl C anekTpomsonupytoLllen yTepoBKon, Tpybbl N3 CTEKNOo-
nnactuka nnu MNBX.

BHUMAHUE! CyuectByeT onacHOCTb NOBpeXOeHUs BCNeaCcTBUE ITIEKTPOXUMUYe-
CKOW Koppo3uun. NpnHMManTe BO BHUMaHUE 3IEKTPOXMMMUYECKUE MNO-
TeHumnansl MeTasnsioB, ecnu 3aseMnsoLwmne ANCKN U CUrHanbHble 3riek-
TPOAbI BbIMOMHEHbI N3 pasfiMyHbIX MaTepuanos.

3.4.3. ®ymepoeaHHble mpybbl (kamoOdHas 3aujuma)

Ecnu no TexHonornyecknm coobpaxkeHnsim cpega He MOXeT ObiTb 3a3eMrieHa, ycTa-
HOBITEHHbI NPMOOP HE OOIMKEH MMETb NOTeHuMana:

® [pW yCTaHOBKE HEOOXOAMM LUYHTUPYIOLLMIA TOKONPOBOS;

e HeobOXxoaMM OOMNONHUTENbHbIA KOHTPOSb OTCYTCTBUSI NPOBOAMMOCTU 13-3a Bbl-
6opa MaTepuranos, UCMOMNb3yeMbIX MPU MOHTaXe.

CobnioganTe Bce TpeboBaHUSA, kKacaloLumecs yCTaHOBKM 6e3 noTeHuunana.
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3.5. MopaknioyeHne BHELWWHNX coeaNHEeHUN

MoakntoyeHne BHeLWwHMX ycTponcTs K UM npomssBoauTca nocpeacTtBoM ABYX kabenen
- MHOPMALMOHHOro 1 nutatwero. MNpegnodYTnTesibHO NCNOb30BaHME dKPaHUPOBaH-
HbIX Kabenen co CKPyYEeHHbIMW napamu, B 3TOM Crlydyae CurHanbl OAHOro yCTPOWCTBa
AOJTKHbI COOTBETCTBOBATL OAHOM Nape. 3anpeLlaeTcs UCnonb3oBaTh B 04HOM nape npo-
BOOHWKWN pa3fnyHbIX YCTPOWUCTB.

/ +24B /L 220B L
/ -24B | N 220B
\

/ PE

PucyHok 3.20 lNogknovyeHne BHELLHUX COeANHEHUN

BHewHnn gnameTtp kabenen OomkeH COOTBETCTBOBAaTb KabenbHbiM BBOOAM, KOTO-
pbIMK KOMNIekTyeTcs pacxogomep: M20x1,5 (guametp kabens 6...12 mm). MNepepq noa-
KntoveHmeM kabenbHble Xunbl 4OMKHbI ObiTb OKOHLIOBaHbI KPYrfibIMK KIieMMamMu COOT-
BETCTBYIOLLIErO pa3mepa.

Cneumndukaumnsa kabensa nutaHms:

e 3 x0,5mm? MBX kabenb ¢ 06WUM MeAHBIM NMETEHLIM 3KPaHOM, COMPOTUBIIEHNE

npoBogHuka: < 40 Om/km.
Cneumndurkaumnsa nHpopmaunoHHoro kabens:

e MHOroXxunbHbivi MBX kabenb ¢ npoBoaHUKaMu cedeHvem 0.38 mm? (AWG22), 0b-
LLMM MeLHbIM MAeTEHbIM 3KPaHOM (4MaMeTp OKOS0 7 MM) U 3KpaHUPOBAHHBIMU
napamu;

e conpoTtmBneHune nposogHuka: < 50 Om/km;

® eMKOCTb: Xuna/akpaH: < 420 nd/m.

PekomeHngoBaHHbIn TUN kabensa KOBOBIM 3x2x0.35 (guam. 7,9mm);

BHUMAHMUE! Bo usbexaHvne BO3HUKHOBEHWS YpaBHMBAIOLLMX TOKOB, 3arnpeLuaeTcs
noakntoYaTh aKpaHbl MHPOPMAaLMOHHBIX kKabenen ¢ 06enx CTOPOoH.
OKpaH MHPOPMaLMOHHOIO kKabensa NOAKIIYaeTCs CO CTOPOHbI BHELL-
HUX YCTPOWCTB.
OKpaH kabensa nMTaHWs NoAKMNYaeTcs K Knemme BHYTPU Kopnyca
A, kak noka3zaHo Ha puc. 3.200wmnobka! AICTOYHUK CCbINIKN He
HangeH.. [pn NoaknYeHNn BblAEPXKNBaTb MUHUMArbHO BO3MOXHYHO
ANWHY pacrnieTeHHOro sKkpaHa.

3alnTHOEe 3a3eMrsieHre, 9KBUNOTeHUMansHoe 3MepaemMon cpeae, NoaknvaeTcs K
knemme Ha kopnyce WI, kak nokasaHo Ha puc. 2.2.
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3.5.1. [looknro4yeHue pacxodomepa pa3o0esibHO20 UCMOJIHEHUS

[na coeanHenusa gatyunka n UM pacxogomepa pasgenbHOro UCMOMMHEHUS UCMOMb3Y-
toTCcA Kabenu:

- CUnoBon kabenb ANd NUTaHMA UHOYKTOpPa MarHUTHOW CUCTEMBI;
- CUrHanbHbIN Kabenb Ana CYMTbIBAHUSA NMOME3HOro curHana.
[nnHa kabenen oo 50 m.

BHUMAHUE! [lpu npoBoaMMOCTM M3MepsieMoit cpedbl MeHee 103 Cm/M anvHa Ka-
6enen He Bornee 5 M.

Cxema nogkritoveHus npmeseaeHa Ha puc. 3.21.

@ @
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PucyHok 3.21 Cxema nogknoveHns aatdmka k NN pasgenbHOro crnonHeHus

BHUMAHUE! CwunoBoi 1 curHanbHbI kabenu pacxogomepa pasnenbHOoro UCrnosHe-
HUS CO CTeneHbto 3awwnTbl IP68 nogkntoyaloTca K 4aTymKy Ha 3aBoje-
n3rotoBuTerne npu Boinycke!
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3.5.1.1. [Modzomoeka cuzHanbHO20 Kabesisi Osisi pa30esibHO20 UCIMOJIHEHUS
Heobxoaumble matepuansi:

» Kabenb ¢ ABOMHbLIM 3KPaHOM U3 KOMIMIIEKTa NOCTaBKY;

=  OOXMMHOW KabenbHbIn HakoHeYyHuK HLLBW 0.5-8 - 6 wT;

»  OOXMMHOW KabenbHbIn HakoHeYyHuK HLLBW 1.5-8 - 5 w;

» TepmoycagouyHbii kembpuk 3/1;

» TepmoycagouyHbii kembpuk 12/6.

| 90
< °

3eneHbiit

Benbiit

KopuyHeBbli

PucyHok 3.22 Mopsigok 4encTBmi Npu NoaroToBKe CUrHanbHOro kabens
[Mopagok 4encTBMI NPU NOArOTOBKE CUrHANbHOIO kabens co CTOPOHbI AaTymka:
® HapeTb TepMoycaaouHbIi keMBpuk 12/6 Ha kabenb.

@ CHsITb 90 MM BHELLHE 3aLLUTHOI OBOMOYKY. Pacnyctutb 1 pasgenuTb ny4yok oc-
HOBHOrO 3aLUMTHOrO 3KpaHa Ha Aee YacTn. OgHy YacTb CKPYTUTb.

® YcraHoBuTb Ha XryT 9KpaHa TepmoycagouHbin kemopuk 3/1 grnvHon 70 mm.

@ CHSTb BHELLHIOI0 M30MSILMIO C 3eJIEHOrO U Kopu4HeBoro nposogos Ha 40 mm. Bbl-
TSHYTb NPOBOAA U3 3aLUUTHOrO 3KpaHa, CKPYTUTb 3aLLUTHBIA 3KPaH.

® YcraHosuTb Ha XryTbl 9KpaHOB TepMOycafouyHbI kembpuk 3/1 gnvHon 30 mm.

® CHsTb ¢ 6enoro kabens BHELLHIO U30MNSLMIO U 3KpaH 3aWnTHbLIN Ha 20 MM.

@ 3auncTUTBb XMMNbl 3eMEHOr0, KOPUYHEBOTO 1 GENoro NPOBOAOB Ha 8 MM.

YcTaHoBUTb TepMoycaaoyHble kembpukn 3/1 anuHon 30 MM Ha pa3BeTBNeEHNE 3e-
NEHOro 1 KOPUYHEBOIO NPOBOAOB C 3aLMTHBIM 3KPAHOM, a Takke Ha 6enbin NpoBos.

©) HakpyTuTb BTOpPYIO NONOBUHY OCHOBHOIO 3aLLMTHOrO 3KpaHa Ha kabernb u ycTaHo-
BUTb TePMOYyCagouHbIn KeMOpuk 12/6 anvHon 50 mm.

@ YcraHoBUTbL HaKOHEYHWKM 1.5-8 Ha 3KpaHbl 3eJ5IEHOro U KOPMYHEBOro NPOBOAOB, a
TaKKe Ha OCHOBHOWM 3aLUMTHbIA 3KpaH; HaKoHeYHUKN 0.5-8 — Ha 3a4umLLeHHbIe XWMbl 3e-
NEHOro, KOPUYHEBOro n 6enoro NPOBOAOB.

[Mopanok 4encTBUIN NP NOArOTOBKE CUrHANIbHOrO kabens co cTopoHbl UMM:

MogroToBka curHanbHoOro kabensi co ctopoHbl I BbINOMHAETCSA B TOM e nocrnenoBa-

TenbHOCTW. [ocne CHATUS 3alMTHON 060STOYKK MO N.2 OCHOBHOW 3aLUMTHBLIA SKpaH HEOO-
X0OMMO cpes3aTtb Nnoa ocHoBaHue. [MyHKT 3 He BbINOnHAeTCS.
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3.5.1.2. [Mlodzomoeka cusioeo20 Kabessi Onsi pa30esibHO20 UCMOJIHEeHUSs
Heobxoaumble matepuanbi:

=  OkpaHupoBaHHbIN Kabenb nutaHusa 3 x 0,75 (aHanornyHein KOB3BI™ 3x0,75);

= O6xnmMHOM KabernbHbI HakoHeYHuK HLLBW 0.5-8 - 4 wT;

= O6xnmMHOM KabernbHbI HakoHeYHuK HLLBW 1.5-8 - 1 wT;

» TepmoycagouyHbI keMbpuk 12/6;

» TepmoycagouyHbIn kembpuk 3/1.

70
65

PucyHok 3.23 lNMopsiaok AencTeumi npu NogroToBke CUNOBOro kabens

[Nopsiaok AeNCTBMW NPU NOArOTOBKE CUMOBOrO Kabens co CTOPOHbI AaTYMKa:
® Hagetb TepMoycaZioyHbIN keMbpuk 12/6 Ha kabenb.

@ CHsITb 70 MM BHELLHE 3aLLUTHOI OBGOMOYKY. Pacnyctutb 1 pasgenuTb ny4yok oc-
HOBHOrO 3aLUMTHOrO 3KpaHa Ha Aee YacTn. OgHy YacTb CKPYTUTb.

® YcraHoBuTb Ha XryT 9KpaHa TepmoycagouHbin kemopuk 3/1 gnvHon 60 mm.

@ CHsTb BHELLHIOW WM3OMALMIO C npoBoAoB Ha 65 mM. ObpesaTb XenTo-3eneHbIn
NpoBof, No4 OCHOBaHMe.

® 3aunctuTtb xunbl NpoOBOJOB Ha 8 MM.

® HakpyTuTb BTOpPYIO NOMOBUHY OCHOBHOIO 3aLLMTHOrO 3KpaHa Ha kabernb u ycTaHo-
BUTb TepMOYyCagouHbIn KeMOpuk 12/6 anvHon 50 mm.

@ YcraHOBUTL HakoHeuHUK 1.5-8 Ha XryT aKpaHa; HakoHe4yHukn 0.5-8 Ha 3aunLueH-
Hbl€ XXWnbl MPOBOAOB.

[Mopsaok AeNCTBU NPy NOATOTOBKE CUNOBOTrO kKabens Co CTOPOHbLI AaTyuMKa:

MogroToBka cmnoBoro kabensa co ctopoHbl Ul BbINOMHAETCA B TOW XXe nocrnenoBa-
TenbHOCTW. [ocne CHATUS 3alUTHON 060T0YKK MO N.2 OCHOBHOW 3aLUMTHBLIA SKpaH HE0O-
X0OMMO cpe3aTtb Nnoa ocHoBaHWe. [MyHKT 3 He BbINOMHAeTCS.
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4. YNAKOBKA, XPAHEHUWUE U TPAHCINMOPTUPOBAHWUE

Pacxogomep, yKOMMMEKTOBaHHbIV B COOTBETCTBUM C 3asiBKOW, YNaKOBLIBAETCS B UHANBU-
AyanbHyto Tapy kateropum KY-2 no FOCT 23170-78 (KopobKy 13 rodprpoOBaHHOro KapToHa
nnMbo aepeBsiHHbIN AWKK). Tyaa e nomeLaeTcst aKCnnyaTaunmoHHasa AOKyMeHTauus.

XpaHeHune pacxogomepa SOMKHO OCYLLECTBIATLCA B YNAaKOBKE U3rOTOBUTENS B COOT-
BeTCTBMM € TpeboBaHuamm rpynnel 1 no FOCT 15150-69.
XpaHuTb Npnbop B OpUrMHasnbHOM yNakoBKe B CyXOM M YACTOM MeECTE.
YcnoBus okpyXatoLlen cpeabl A4S TPaHCNOPTUPOBKM U XpaHeHus npubopa cooTBeT-
CTBYIOT YCIOBUAM 4151 3KCNnyaTaumm npubopa;
CnepyeT n3beratb NOCTOSAHHOIO BO3AENCTBUA NPSMbIX COSTHEYHbIX NyYen;
Pacxopomep He TpebyeT crneumanbHOro TEXHNYECKOro 06CnyXuBaHmsi NPy XpaHeHuu.
Pacxogomepbl MOryT TpaHCNOPTMPOBATbCSA aBTOMOOUITbHBIM, PEYHbIM, XXene3Hoao-
POXHbIM U aBMALMOHHbLIM TPAHCMOPTOM NMpu cCOBNOAEHUN CREAYIOLNX YCITOBUNA:
e TpaAHCMOPTMPOBKA OCYLLECTBISETCS B 3aBOACKON Tape;
OTCYTCTBYET NpsiMOe BO34ENCTBME Braru;
TemnepaTypa He BbIXoguT 3a npeaesbl ot - 55 go + 60 °C;
BNaXXHOCTb He npesblwaeT 95 % npu TemnepaTtype o + 35 °C;

Bnbpauma B ananasoHe ot 10 go 500 Ny ¢ amnnutygon go 0,35 Mm 1 yckope-
HMem 0o 49 m/c?;

yaapbl CO 3Ha4YeHMEM NUKOBOTO yckopeHus Ao 98 m/c?;

YNOXEHHbIE B TPAHCNOPTE pacXxOAoMepbl 3aKkpensieHbl BO u3bexaHue nageHus un
coyaapeHun.
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5. HACTPOWUKA PACXOOOMEPA NEPE[Q PABOTOMN

5.1. YcTtaHOBKa pexuma TOKOBOro Bbixoaa

BHUMAHMUE! Bebixog MmoxeT ObiTb BbIBEAEH U3 CTPOSA NPU Hann4ymm K.3. B Harpyske.

Mepen Hayanom paboTbl HEOOXOAMMO C MOMOLLbIO NepekroyaTens «passive/active»
nog nepegHen Kpbiwkon UM yCcTaHOBUTL peXnm nNUTaHna TOKOBOW NETIU, Kak nokasaHo
Ha puc. 2.5.

[ns HacTponkn nepefaTo4HOM XapakTepPUCTUKU NCNOSb3YTCS:

- MeHto 5.3.3 Hacmpoliku / Tokoebll 8bix00/ Pacxod 4 MA 3a0aéT pacxoq npu Toke
aHanorosoro Bbixoaa 4 MA. o ymonyaHuio paseH 0.

- MeHto 5.3.4 Hacmpoliku / Tokoenbll 8bix00/ Pacxod 20 MA 3agaéTt pacxod npu Toke
20 MA. Mo ymon4yaHuto paBeH HoMUHarnbHOMY pacxogy (Q3).

[ns 3TUX napameTpoB MOXHO 3adaBaTb 3Ha4YeHus1 B aguanasoHe oT -Q4 go Q4, yto
no3BosisieT 3aaaTh Ntobble NepeaaToyHble 3aBUCMOCTH TOKa OT pacxoaa.

5.2. Hactpowmka punbTpa pacxoga

Hactpovikn cpunbtpa pacxoga (MeHo 5.1 Hacmpolku / Pacxod) oguHakoBO Aen-
CTBYIOT Ha MHAMLMPYEMOE 3HaYeHne pacxoda u aHanoroBbln (TOKOBbLIN) Bbixod. B npu-
BGope ecTb HECKONBbKO HE3aBUCUMbIX (OUIbTPOB ANS PELLEHMS pa3HbIX 3a4au.

- ®unbTp Rate Limit orpaHMynmBaeT CKOPOCTb U3MeHeHus pacxoga (MeHw 5.1.3
Hacmpoltiku / Pacxod / CanaxueaHue), %/0TCYET U ncnonb3yetca Ans yoaneHus Um-
nynbCOB M KOPOTKMX BpockoB pacxona. PunbTp AoSmKeH ObiTb HACTPOEH Tak, YTOBbI OT-
AenuTb NoMexu oT curHana pacxopga. luanasoH 3HaveHu oT 0 o 255, meHbLuee ycTa-
HOBMEHHOE 3HayeHne cunbHee obpesaeT wym, 0 oTkNoYaeT punbTp (MO YMONYaHKUIO).
3apepxkn ounbTp HE BHOCWUT.

- Hactpovika Dead Time (meHto 5.1.4 Hacmpoduku / Pacxod / [Npeden canax.) orpaHu-
ynBaeT Bpems gencteusa punbTpa Rate Limit. YcTaHOBNEHHOE BpeMsA OOJTKHO NpeBbl-
WwaTtb AnuMTenbHOCTb BpockoB pacxoda. [AnanasoH yctaHoBku BpemeHn ot 0 oo 25,5 ¢
yepes 0,1c., 0 oTkntovaeT punbTp Rate Limit (no ymonyaxutio 10 c.).

BxogHow curHan
20 /oTyeT Dead Time
5%/0TyeT t < Dead Time‘ r\—\

)/\4

PucyHok 5.1 ®dunbtp Rate Limit/ Dead Time
- Hactponka Damping ycTaHaBnuBaeT NOCTOSAHHYIO BpeMeHU eMnUpoBaHnst (MEHIO
5.1.2 Hacmpoliku / Pacxod / @unbmpauyusi). Bpemsa nonHowm ycTaHOBKN NpUMEPHO 4-5
NOCTOSIHHbIX BpemeHu. [lnanasoH 3HadeHun ot 0 go 25,5 c. yepes 0,1c., 0 nepeBoaunt
dunbTp B aBTOMATMYECKUI aganTUBHbBIN PEXUM (MO YMOIYaHUIO).



Mutepdnoy T3 O6wenpoMbILLNEHHOE UCMOSTHEHNE PykoBoacTteo no akcnnyaTtaumm 49

5.3. YcTtaHOBKa OoTCeuYKM

[nsa koppekTHOM paboThbl B peasibHbIX YCIOBUAX HEOOX0AUMO NpaBuIibHO BbibpaTh OT-
ceyky ckopoctu cpenbl (MeHto 5.1.1 Hacmpoliku / Pacxod / Omceuyka). [Insa ckopoctu
cpeabl MeHbLUe OTCeYkn (Mo MOAyIto) pacxon npupasHuBaeTcs kK 0, ownbkmn He dnKeu-
pytoTcs. [lnana3oH BO3MOXHbIX 3HA4YeHMI ycTaHoBku oTcedkm — ot 0,0 go 10 m/c.

5.4. KoHTponb nyctou Tpy6bl

Uepes uHTepdenc onepatopa MOXHO HACTPOUTb ANArHOCTUKY KOHTPOMS MyCTOW
Tpy6bl (MeHto 5.5.1 Hacmpodiku / QuaeHocmuka / [Nycmas mpy6a). QnanasoH 3Ha4YeHui
noporosoro conpoTtusneHunsa ot 0 go 6000 kOm, 0 oTknYaeT guarHocTuky. MNPoKOHTpO-
NMpoBaTb TEKyLLlee 3HaYeHne NPOBOANMOCTM Cpeabl onepaTop MOXET B MeHto 2.5 [Jua-
rHocTuka / [lpoBoANMOCTb.

BHUMAHMWE! [lpu KOHTpOMEe XMMWYECKM aKTMBHOW cpedbl MOXeT noTpeboBaTtbes
noacTponka ypoBHen cpabaTtbiBaHWS UM NOSIHOE OTKMYEeHue Auna-
FTHOCTUKM.

5.5. KoHTponb maccoBoro pacxoaa

[ns KOHTPONSA MaccoBOro pacxoda XuaokocTn HeobxoaMmo BOUTU B MeHKo 1.2 M3me-
peHusi / Maccoebili pacxod. MaccoBblIi pacxo Bbl4MCNSAETCH Kak Npon3BeaeHne 00 bLEM-
HOro pacxoga u NnoTHOCTK, KoTopas BBOAUTCSA B MeHo 5.7 Hacmpoliku / [lnomHocmeb B
T/M3. o yMonyaHmio ucnonb3yeTcs NNoTHOCTL Boabl Npu 4°C (1.000).

BHUAMAHUE! [lorpelwHoOCTb onpeaeneHns MaccoBoro pacxoga He HopMmupoBaHa.
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6. YTUINN3AUUA

Pacxogomep He COAepXXUT BELLEeCTB M KOMMOHEHTOB, NPEACTABMSALMX ONacHOCTb
ANA 300PpOBbs MOAER U OKpyKatollen cpedbl B NPOLECCE U Mocne OKOHYaHMs Cpoka
Cny0bl. YTUNu3auus pacxogoMepa OCyLLECTBNSETCS OTAENbHO MO rpynnaM martepua-
NOB: NNAacTMacCoBbIE U PE3NHOBbLIE ANIEMEHThI, NNaTbl C 3N1EKTPOHHLIMU KOMMOHEHTaMW,
MeTanmnMyeckmne aremMeHTbl Kopryca U KpenexHble 31eMeHTbI.

7. TEXHUWHECKOE OBCINIYXUWBAHUE

7.1. lNMpoBepKa TEXHNYECKOro COCTOSAHUSA
BBegeHHbIM B aKcniyaTauuio pacxogoMep pekomeHayeTcsa nogsepraTb nepuoguye-
CKOMY OCMOTPY C LieSIbio KOHTPOIS:
paboTocnocobHOCTH;
cobntogeHns ycrnoBumm akcnnyaTauuu,
HanM4na U COOTBETCTBUID P3O Hanps)XeHun NuTaHna uenem;
OTCYTCTBMSI BHELLHUX MNOBPEXOEHU YacTen pacxoaomMepa;
HaZEXHOCTU 3MNEKTPUYECKNX N MEXAHNYECKUX COEOUHEHUN.

MeprognMYHOCTL OCMOTPA 3aBUCUT OT YCMOBUIA 3KCMyaTauMu, HO He AOMmKkHa OblTb
pexe o4HOro pasa B ABe Heaernu.

HecobntoaeHne ycrnoBuii akcnnyaTaumMu B COOTBETCTBUM C yka3aHuMsMU pasgena 1.2
HacTosLLero P3 unu BHeLLHWE NOBPEXOEHNS pacxogoMepa, MOXET NPUBECTM K ero oTKasy
UMW NPEBbILLEHUIO AOMYCTUMOrO YPOBHS MOTPELLHOCTU M3MepeHuiA. MNpu NosiBNeHNN BHELL-
HUX MOBPEXAEHWUI U3OeNus, HE0BXOAUMO 0BPaTUTLCA B CEPBUCHBIN LIEHTP UMW K U3rOTOBU-
Teno pacxofgomepa Ans onpeaereHnst BO3MOXHOCTU ero AanbHeNLLIen aKcnnyaTaumm.

B npouecce akcnnyataumMm pacxogoMepa He pexe O4HOro pasa B rog Heobxogmmo
NPOBOAUTL NPOPUIIAKTUYECKMA OCMOTP BHYTPEHHEro KaHana [aTyuk Ha Hanuyue 3a-
rPA3HEHUI U/MNN OTNOXEHUI. [JonyckaeTcs Hannume fnerkoro Haneta, KOTOpbIA OOSKEH
CHMMATbCS C NMOMOLLBIO YNCTON MATKOW BETOLLM, CMOYEHHOM B BoAe. [1pn Hannumn 3a-
rPA3HEHUN U/UNN OTNOXEHWI ApYyroro Buga nmbo nx CyLecTBEHHOW TOMNWMHbI HEObXo-
ANMO NPOU3BECTU OYMUCTKY MOBEPXHOCTU AaTUYUK Cpasy Xe rnocre n3BrneyeHns pacxoao-
Mepa u3 Tpybonposoga C NOMOLLbIO BOAbI, YNCTOM BETOLIM U Heabpa3nBHbBIX MOKOLLNX
cpencTs Ha ocHoBe MAB.

Mepen oTnpaBKoW pacxodoMepa Ha NoBepKy UM B PEMOHT HeobXxoaumo nocrne ae-
MOHTaXa yCTpaHUTb 0bpa3oBaBLUMECs B MPOLIECCe AKCMNIyaTaummn OTIIOXEHUS U criedbl
pabGoyeii cpeapl. [py MOHTaXe 1 JeMoHTaxe pacxogomepa HeoGXxoanMo CTPOoro cobnto-
AaTb yKasaHus Mo MOHTaxy pacxogomepa. OTnpaBka pacxogomepa Ans NpoBeaeHust
NnoBepku NMbo pemoHTa AoIKHA NPOM3BOANUTLCS C MAacropTOM pacxogoMepa.
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7.2. BO3MOXHble HeMCNPaBHOCTU U CNOCOOLI UX YCTPaHEeHUSA

Tabnuua 7.1 Bo3MOXHblIe HEMCNPABHOCTN pacxogomepa 1 cnocobbl X yCTpaHEHNS

BHelwHee nposiBneHue
HencnpaBHOCTU

BeposTHas npuyunHa

Cnocob ycTtpaHeHus

OTcyTCTBI/Ie nMnynbcoB
Ha OUCKPETHOM BbiXo4e

He 3apgaH 4yacTOTHO-UM-
NYJbCHBIN PEXUM Bbl-
xoaa.

HeBepHO ycTaHOBMNEHDI
BENNYMHA OTCEYKN NNn
BEC Umnyrnbca.

OTcyTCTByeT niTaHne Ha
ONCKPEeTHOM BbIXOo4e.

[MpoBepuTb HACTPOWKK pe-
XnMa ONCKPETHOro BbiXxoaa,
BEJNIMYNHY OTCEYKN N BEC UM-
nynbca.

[MpoBepuTb HaNW4ne nNuTa-
HUS

OtcyTcTBME TOKA Ha TO-
KOBOM BbIXxoae

HenpaBunbHO nogaHo
HanpskeHue NUTaHns.

ConpoTusneHne Harpysku
npeBbILIAeT HOPMY.

[MpoBepuTb NONAPHOCTL NOA-
KntoveHmsa 6rnoka nuTaHus To-
KOBOro BbIxoAa.

[MpoBepuTb BENNYMHY
Harpysku Bbixoaa.

OTtcyTcTBYET CBEYEHME
avcnnes

HenpaBunbHO nogaHo
HanpskeHue NUTaHns.

[MpoBepuTb NONAPHOCTL NOA-
KnioYeHus 6rnoka nutaHmns
pacxogomepa

OTcyTcTBYET peakums
Ha KnaBmatypy

3arpsisHeHue cTekrna nu-
LLeBOn naHenu

MpoMbITb CTEKMO NLEBOM
naHenwu.

HeBO3MOXXHO N3MEHUTb
norb3oBaTenbckue
HaCTPOWMKM

3anpeLleH JOCTyn K U3-
MEHEHMIO HACTPOEK

[MpoBepuTb NonoxeHue
ABWKKa annapaTHon 6nokn-
poBKM BHYTpu Kopnyca U

NHdopmaums 06 namepsieMblx napameTpax U COCTOSIHUM pacxogomMepa MOXET CUK-
TbiBaTbCs No nHTepdency HART n no nocnegosaTtensHomy uHTepdency RS-485 (npu
Hanuuun). Ecnn npuHaTble Mepbl He gann addekTa, cnegyet o6paTUTbLCA B CEPBUCHbIN
LEHTP UNU K N3roTOBUTENIO pacxogoMepa Ansa onpeaeneHus BO3MOXHOCTU ero aarb-
Henwen akcnnyaTaumm. PEMOHT pacxogomMepa BO3MOXEH TOSBbKO B YCITOBUSX NPOU3BO-
anTens unu cepTuuuMpoBaHHOro NPOU3BOANTENEM CEPBUC-LIEHTPA.

7.3. MNoBepka

MoBepka pacxogomepa BbINoSHAETCS N0 MeToaumke nosepku PT-MI1-23-208-2025.

Me>xnoBepo4HbI MHTepBasn — 4 roga.
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NMPUNOXEHWUE A MaccorabapuTHble XapakKTepUCTUKHU
pacxoaomepoB

(cnpaBo4yHoOE)
Pacxogomep KOMNAaKTHOrO UCNOJTHEHUA

120

D1

L*

g | -¢

PucyHok A.1 BHewHW BUA 1 rabapuTHble XapakTepUCTUKn
* - CNpaBOYHbIN pasmep

1 - UM (6nok aneKkTpoHuKK); 6,8 - kabenbHble BBOAbI;

2 - KpblILLKa MOHTaXXHOIO OTCEKA; 7 - KNneMMma 3a3eMrneHus;

3 - nnomMBupyeMbin PUKCATOP KPbILLKK; 9 - cuMrHanbHble aNekTpoabl;

4 - nHTepdenc oneparopa; 10 - 3a3eMnaOWNn aNeKTpoa (Npu Hanuyum).

5 - patyuk;

Tabnuua A.1 - MaccorabapuTHble XapaKTepUCTUKK

DN L, mm 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 2003 135 65 100 18 4 280 8,5
40 2003 145 80 110 18 4 290 10,0
50 2003 160 100 125 18 4 300 10,0
65 2003 180 109 145 18 8 325 14,0
80 2003 195 120 160 18 8 335 16,0
100 25023 230 155 190 22 8 370 22,4
150 3003 300 210 250 26 8 450 40,0
200 3503 360 258 310 26 12 505 54,2

* [lonyckaeTcs BbIMYCK pacxo4oMepoB ¢ MaccorabapuTHbIMU XxapakTepucTmkamu,
OTNMYaLWMUMNCS OT YKasaHHbIX, NPU HaNN4YnMM BO3MOXHOCTM Y U3rOTOBUTENS.
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daTtyuk pacxogomepa pa3aenibHoOro UCNosIHeHUs
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PucyHok A.2 BHewHW BUA 1 rabapuTHble XapakTepuCTUKM
* - CNpaBOYHbIN pasmep

1 - KpbllKa MOHTa)XXHOIO OTCEKA; 4, 6 - kabenbHble BBOABbI;
2 - MOHTaXHbIN OTCEK; 5 - knemma 3a3eMneHuns;
3 - paTyuKk; 7 - cUrHanbHble 9NeKTpPoabl;

8 - 3azeMnaOLWLMI aneKkTpo (Npy Hanuuun).

Tabnuua A.2 - MaccorabapuTHble XapaKTepUCTUKK

DN L, mm D,vmv | D1, mm | D2, Mm | d, MM N H, mm | Macca, kr
20 2003 105 56 75 14 4 267,7 4,9
25 2003 115 58 85 14 4 280,7 5,8
32 2003 135 65 100 18 4 291,2 71
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 25023 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 pacxo4oMepoB C MaccorabapuTHbIMU XapakTepucTukamm,
OTNMYaLWMUMNCS OT YKasaHHbIX, NPU HaNN4YnMM BO3MOXHOCTM Y U3rOTOBUTENS.
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N3meputenbHbIN Npeobpa3oBaTtesib pacxogomMepa pasgenbHOro UCNOJIHEHUSA
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PucyHok A.3 BHewHW BUA 1 rabapuTHble XapakTepuCTUKA

1 - MOHTaXHbIN OTCEK;
2 - KpbILUKa MOHTa)XHOro OTCeKa;
3 - nnomMBupyeMbin PUKCATOP KPbILLKK;

4 - nHTepdenc oneparopa;
5 - KSIEMMHBIN OTCEK;

6,8 - kabenbHble BBOAbI;

7 - Knemma 3asemMreHus;

9 - MoHTaxHasa nnactuHa anga kpennexus UM Ha

CTOWMKE Wi CTEHE

10 - KpbILLKa KNEMMHOro oTCceka

11, 12 - kabenbHble BBOAbLI AN CUIOBOrO U CUT-
HanbHOro kabenen.
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NMPUNOXEHWE b 3aszemnarwwme auckm ana dnaHueBbIX
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PucyHok B.1 BHewHui Bua n pasmepbl 3a3eMnsowmx gMckoB Tmna 1
* - CNpaBOYHbIN pasmep

Tabnuuya 6.1 - Pasmepsbl

DN D, mm D1, mm L, mm L1, mm Macca, kr
20 28,2 61 109 48 0,07
25 34 71 119 48 0,08
32 36 82 134,5 52,5 0,11
40 445 92 144,5 52,5 0,13
50 53 107 159,5 52,5 0,17
65 72,5 127 179,5 52,5 0,22
80 85 142 194,5 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




Mutepdnoy T3 O6wenpoMbILLNEHHOE UCMOSTHEHNE PykoBoacTBo no akcnnyataumm 56

10

P53 )

(1
o
/0

oY) @01 I

©)| 05| A y .

L2

PucyHok b.2 BHewHui BuA 1 pa3mMepbl 3a3eMnsowmx AUCKOB Tuna 2
* - CNpaBOYHbIN pasmep

Tabnuuya 6.2 - Pasmepsbl

DN D, mm D1, mm L, mm L1, mm L2, Mmm Macca, kr
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 92 144,5 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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UcTtopnsa nameHeHum
Bepcus HaTta OnucaHne nsMeHeHuin Crp.
1.01 [17.02.2021 |JobaBneHbl cxemMbl NOAKITIOYEHNSA BbIXOAHbIX Lienen 22
1.02 |10.10.2021 HoBas pegakuus 2-48
1.03 |30.06.2022 OG6HOBNEHbI ANEKTPOAbI, ANCKN 3a3eMIEHUS 4,8,22,45
1.04 104.10.2022 HoBas pegakuus 2-46
1.05 |13.04.2023 HoBas pegakuus 4-49
1.06 |18.10.2023 BeeneHo onncaHne nutaHuna 220 B 5,13, 15, 40
1.07 |27.02.2024| BsepgeHo onucaHue pasgeribHoro ucnonHenus |5, 10-11, 32,
40-43
1.08 |29.08.2024 |[o6aBneHo onucaHue npocmoTtpa Bepcun MO nno-| 19, 21
pagka u3MeHeHus Beca uMmnyrbca
1.09 |24.04.2025 M3meHeH HOMep MeToauKN NoBEPKU 51




