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BBEJIEHUE

Hacrosiee pykoBOACTBO MO AKCILTyaTallMy MPEIHA3HAYCHO IJIs U3YUYCHUST TMPUHIUIA PaOOTHI,
YCTPOWCTBA, TPABUII IKCILTyaTallMH, TEXHHYECKOTO 00CTYy)KMBAaHUS M TIOBEPKH TMPeoOpa3oBaTelisi pacxo-
na TUPOC, B nanpHeieM npeodpa3oBareiib pacxo/ia.

B pykoBojacTBe 10 3KCIUTyaTalliy MPUBEACHBI: OCHOBHBIE TEXHUUYECKUE XaPAKTEPUCTUKH; CBEJIE-
HUS O pabOTe OTIENBbHBIX (YHKIMOHAIBHBIX YCTPONCTB; TPEOOBaHUS, KOTOPHIE TOJKHBI BBHIIOTHITHCS
MIPU MOHTaXKE M DKCIUTyaTallMK; YKa3aHUs 10 MOBEPKE; MPaBHia TPAHCIIOPTUPOBAHMS, XPAHCHHS; IPYTHe
CBEJIEHUs, HEOOXOaMMBbIC /TSl 00eCTIedeHUs TPaBUIILHOM SKCIUTyaTalluu mpeodpa3oBarelib pacxoja.

KoucTpykiuss mpeoOpa3oBarenb pacxojla TOCTOSHHO COBEPIICHCTBYETCS MPEATNPUSTHEM-
M3TOTOBUTEJIEM, TIO3TOMY MOTYT OBITh HE3HAUUTENbHBIEC OTJIMYUS OT MPUBEICHHOTO B HACTOSIIEM JIOKY-
MEHTE ONHMCAHUs, HE BIUSIOMNE Ha PaOOTOCIIOCOOHOCTh M TEXHUYECKUE XapaKTEPUCTUKU MpeoOpa3oBa-
TeJb pacxoa.

[lepedyeHn TOKYMEHTOB, Ha KOTOPBIC JaHBl CCHLJIKM B HACTOSIIIEM PYKOBOJICTBE, IPUBEIAEH B MPH-

Jnoxxenud E.
1 Onucanue u padora
1.1 Haznauenue

1.1.1 IIpeoOpa3oBarens pacxoga MpeaHA3HAYCH UIsl  TpeoOpa3oBaHUs 00BEMHOTO PacXo/1a Ku/I-
KOCTH, Ta3a M Tapa Ipu padovyeM JaBJICHUH U TEMIIEpaType B YHCIOWMIYJIbCHBIM CHUTHAN C IIEHOH MM-
yJbca B 3aBUCUMOCTH OT THIIOpa3Mepa npeodpazoBatens pacxoja, B uudposoi curHan RS485 (mpoto-
kon Modbus RTU) u, kak omnmusi, B yHHOUIIMPOBAHHBIH TOKOBBIA curHai 4-20MA, udpoBoii curHan Ha
6a3e HART npotokona u curnan Ha uaaukarop (JKKH). IIpeobpazoBarens pacxona MOXKET NPUMEHSTh-
Csl B CHCTEMaxX aBTOMATHYECKOTO KOHTPOJIS, PETYIUPOBAHMS U YIIPABJICHUS TEXHOJIOTHIECKUMH TIPOIIEC-
CaMM B PA3JIMYHBIX OTPACIIAX MPOMBIIUICHHOCTH, a TaKXK€ B CHUCTEMaxX KOMMEpPYECKOIo ydeTa pacxoja
KHMJIKOCTEH, raza u mapa. IIpeoOGpa3oBaTenb pacxoaa MOXKET SKCIUTyaTHPOBAThCS B COCTaBE KOMILIEKCA
yueta sHepronocureneit TUPOC-T TV 4218-049-75423521-07, a Takke B COCTaBe OPYTUX M3/EIHA, CH-
CTeM W W3MEPUTENbHBIX KOMILIEKCOB, 00ECTICYMBAIOIINX MPHEM U 00pabOTKY MMITYJIbCHBIX CHTHAJIOB C
MakcumanbHOU yactoToi 1000 ', yHUHUIIMPOBAHHBIX TOKOBBIX CUTHAJIOB MM LIU(POBBIX.

1.1.2 U3mepsiemas cpenia — Bojia, ra3 (IpUPOAHBIA, MOMYTHBINH HETSIHOM), BOJASHOMN Map, CKaTblii
BO3IYX, a30T WM JPYTHE >KUIKOCTH, W Ta3bl, M0 OTHOIIEHUIO K KOTOPHIM MaTepHalbl MPOTOYHON YacTh
npeoOpa3oBarelis pacxoaa 001aJat0T KOPPO3UOHHON CTOHKOCTBIO.

[TapameTtps cpeabl:

®  TEMITCPATYPA +nrrenreennreenneennneenneennneenneenns - r1a3 ot muHyc 200 10 450 °C;

nap ot 101 mo 450 °C; xxunaxocts ot 1 10 450 °C;

e U30BITOUHOE AaBICHHE, MITa (KIC/CM?) ...veeeevee e, 1o 1,6 - 50 (16 - 500);
e [UIOTHOCTD IIPU HOPMAJIBHBIX YCTOBUSX, KI/M>, HE MEHEE ... ..'''eeeeeeeeeeeeennnn.. 0,6;
® BS3KOCTb (IUIS )KHJIKOCTCH), MZ/C oo, 10 5-10°.
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IT pPUMCHYAHHUC- ITo cornacoBanmio ¢ npeanpuiATUCM-U3roTOBUTCIICM NOITYCKACTCA U3MCPCHUC

pacxojia 1 00beMa KUIKOCTEN C OOTBITMMU BA3KOCTSIMHU.

1.1.3 TIpeoOpa3zoBaTenp pacxo1a UMEET HECKOJIbKO MCIIOTHEHHH:

¢nanuesoe ucnonuenue (A);

UCIIOJIHCHUH TUTA «COHIBUY (B);

MOTPYKHOE UCTIOIHEHHUE I TpyOonpoBo1oB quamerpoM oT 100 1o 2000 mm, Tpebyromiee copoca
JaBIICHHS B TPYOOIPOBO/IC TP TEXHUIECKOM 00CTyKMBaHUHU TpeobpaszoBaTeis pacxomaa (Cl);
MOTPY>KHOE MCIOJIHEHUE i1 TpyOorpoBoaoB auameTpoM ot 100 mo 2000 MM, He Tpebyromee
cOpoca naBieHHs B TPYyOONIPOBOJIC IPU TEXHHUUYECKOM OOCITY>)KHMBaHHH MPEoOpa3oBarens pacxoja
(C2);

npeoOpa3oBaresb pacxoja ¢ U3BJIEKaeMON NU3MEPUTEIBHON YacThio, Tpedyrolee cOpoca AaBieHus
B TPYOOIPOBO/IE MPH TEXHUUECKOM 00CITy:KUBaHUH MpeobdpaszoBarens pacxona (C3);
npeoOpa3oBaTeNb pacxoja ¢ U3BJIEKAaeMO M3MEPUTEIBHON YacThio, HE Tpedyromiee copoca aaB-
JICHHS B TPYOOIPOBO/IE IIPU TEXHUYECKOM 00CITY)KMBaHUU MpeodpasoBarest pacxoa (C4);
myToBoe coenunenue (D);

WCIIOJIHEHUE C BBIHOCHBIM AJIEKTPOHHBIM OJIOKOM (711 M3MEPEHHsI BBICOKOTEMIIEPATYPHBIX Cpell)
(E);

WCTIOJTHEHUE C MECTaMH YCTAaHOBKH JaTyMKa JIABJICHUS M JaTYMKa TEMIEeparypbl (TEpMOCOIpO-
tusjienuns) (F);

UCIIOJIHEHUE CO BCTPOSHHBIMH KOH(DY30poM — muddysopom (G);

UCIIOJIHCHUE CO BCTPOCHHBIM CTpyeBbipsMuTenem (H);

CIIBOCHHBIN TpeoOpazoBaTeih pacxoia ¢ Pe3epBHBIM OJIOKOM AJIEKTPOHUKH M H3MEPUTEIHHBIM
CEHCOPOM (HCIIOIb30BaHUE B CUCTEMaX, Iie BaxkHa (QyHKus pesepupoBanus) (1);
npeobpazoBarens pacxosa [T1]] (moamepxanus miacToBoro aasienus) (mo SOMITA) (TIITI);
WCTIOJTHEHHUE B 3aBHCHMOCTH OT TeMIlepaTypsl u3mepsiemont cpeasl (T):

T1 — remneparypa cpensl ot munyc 60 1o 70°C;

T2 — Temnieparypa cpensl ot munyc 60 10 200°C;

T3 - Temneparypa cpeasl oT munyc 6010 300°C;

T4 — Temneparypa cpenbl ot MuHyc 6010 450°C;

T5 — remnieparypa cpenbl o MmuHyc 200°C 1o 70°C (kproreHHOE UCTIOJTHEHHE) ;

KHUCJIOPOAHOE UCIIOJHEeHUe npeodpazosartens pacxona (K);

OOumii BUJ HCTIOJTHEHUH peoOpa3oBaTelis pacxo/1a NPUBECH B IPUIOKEeHUH B.

[Tpumeuanue: 371eKTpOHHBIN 070K MOXeT ObITh n3rotosieH ¢ KKU (a1 Bcex ucnonHeHuit).

1.1.4 TIpeobpazoBarens pacxoga TUPOC-EX oTHOCUTCS K B3PBIBO3AMMUIIEHHOMY 3JIEKTPOOOOPY-

nosanuto rpymnmsl I mo FOCT 31610.0-2014 u npenHa3HaueH A1 IPUMEHEHHs BO B3PBIBOOIIACHBIX 30-

HaxX NOMEIIECHUN U HAapY’KHBIX YCTAHOBOK B COOTBCTCTBUU C yCTaHOBHeHHOﬁ MapKHpOBKOﬁ B3pbIBO3allU-

ThI, TpeOoBaHUsIMHU AcicTByrOmMX «lIpaBun ycrpoiictBa anexrpoyctaHoBok» (ITYD rn. 7.3), «lIpaBun

4
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TEXHUYECKOH 3KCIUTyaTalluy 3JIEKTpoycTaHoBOK notpeduteneit» (IITO3I1 rn.3.4), TOCT IEC 60079-1-
2011, TOCT 31610.11-2014 u npyrux HOPMATUBHBIX JOKYMEHTOB, PETJIAMEHTHPYIOUIUX NMPUMEHEHUE

AJIEKTPOOOOPYIOBaHKS BO B3PBIBOOIACHBIX 30HAX, U PykoBoacTBa mo skcruryataruu  T-100.000.00 PO.
B3pbIBo3atuineH b1 mpeodpa3oBaTellb UMEET CIIEAYIOLIHE BUIbI B3PHIBO3ALIUTHL

Wcnonuenue EXd - «B3pbiBOHENpOHKIIAEMasi 000JI0UKa» ¢ YPOBHEM B3PBIBO3AIMTHI «B3PHIBOOE3-

OIACHBIN» ¢ MapKUPOBKO# 110 B3pbiBo3arute "1EXAIIC(T1-T6)GbX ", cootBeTcTBYeT TpebOBaHMSIM
I'OCT IEC 60079-1-2011.

Hcnonuenne EXia - nckpobe3omnacHast S/IeKTpHIecKast Ielb YPOBHS 1d ¢ MapKHUPOBKOM IO B3PHIBO-

zamte "1 ExiallC(T1-T6)GbX ", coorBerctByer TpeboBanusim ['OCT 31610.11-2014.
B3peiBozammieHnbli npeodpa3zoBarenib MpeaHa3HavyeH i padoThl BO B3PHIBOOIIACHBIX 30HAX, B KOTO-
PBIX MOTYT 00pa30BBIBaThHCS B3PHIBOONACHBIE CMECH T'a30B U MapoB ¢ Bo3ayxoM kareropuu Il A, 1l B, IIC
rpymnn T1-T6 no 'OCT 31610.0-2014.

1.1.5 Tlo 3amMIEHHOCTH OT BO3ACUCTBUS OKPY)KAIOLIEW Cpelbl IMpeoOpa3oBaTeb pacxona HMEET
crenenb 3amuThl [P67 mo FOCT 14254,

1.1.6 Ilo ycToiiuMBOCTH K BO3ACHCTBHIO CHMHYCOHMJAJIbHBIX BUOpaLUi MpeoOpa3oBaTeab COOTBET-
cryet rpymnmne ucrnonsenust N2 mo 'OCT P 52931.

1.1.7 Tlo yCcTOWYMBOCTH K BO3JEHCTBUIO aTMOC(HEPHOrO JaBICHUS MpeoOpa3oBareibh pacxoja
otHocuTcs K rpynne ucnoiaHenust P1 mo F'OCT P 52931.

1.1.8 [To ycTOMYMBOCTH K BO3JIEHCTBUIO TEMIIEPATYpPhI U BIAKHOCTH OKPYKAIOIIEro BO3IyXa Ipe-

00pa3oBaTesiu pacxo/1a BEITYCKAIOTCS CIEAYIOUINX UCTIOIHEHHM:

—rpynna ucnoiaHeHus C4 nmo I'OCT P 52931, Ho nnst Temneparypbl OKPY»KarOIIEro BO3ayXxa OT

munyc 40 10 50°C 1 OTHOCUTENBHOI BIaXKHOCTH Bo3ayxa 10 95% mpu temnepatype 35°C u 60-

Jiee HU3KUX TeMIepaTypax, 0e3 KOHJCHCAIIUH BIIary.

- rpynna ucnondenus /I3 mo 'OCT P 52931, Ho nmist TemmepaTypbl OKPYKalOIIEro BO3ayXa OT

muHyc 55 10 80°C m OTHOCUTEIIBHON BIQXHOCTH Bo3ayxa 10 95% mipu temneparype 35°C u 60-

Jee HU3KUX TeMIepaTypax, 6e3 KOHJeHCAlluK BIIary.

1.1.9 YcnoBHOoe 0603HaueHue Mpeodpa3oBarTes pacxoia MpH 3aKa3e COCTaBISIETCS M0 CTPYKTYp-
HOM cxeme, mpuBeaeHHON B llpunoxenun A. IIpy Hamu4YMM HECKONBKUX OMIIMM, 3alMCh MapKHUPOBKHU
MIPOBOJIAT Yepe3 3HAK CyMMHUPOBAHUS «+);

[Tpumep 3anucu 0003HaUSHHS PeoOpazoBaTess pacxoaa MpH €ro 3aKa3e U B JOKyMEHTAIUU JIpy-
roi MPOJYKIIUU, B KOTOPOW OH MOKET OBITh IPUMEHEH:

- Ilpeobpazosamensv pacxooa [{y=80 mm, usmepsemasn cpeda — 2as, memnepamypHoe Ucnojiue-
Hue T2 (memnepamypa cpeovt 0o 200 °C), koncmpykmuenoe ucnoanenue A+G — ¢nanyesoe, ¢ ecmpoen-
HbIM KOHDY30pom-Oughdyzopom (¢ ouamempa 100mm na 80 mm), mun evixoonoeo cuenana YHU+I] (uuc-
Joumnyabchwli+yughposotr), oasnenue 2,5 Mlla, kiumamuueckoe ucnoanenue C4, U- nanuuue JKKU, Ex

- 83pbIBO3aWUWEHHOE uchoHeHue EXd:
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TUPIC- 80 - I - T1—A+G(100/80) — YH+I][ - 2.5 C4-F - Exd - TV 4213-100-544146-05

Ipumeuanue: Ilpu oghopmnenuu 3axasa ooosnauenue TY ne ykazvieamo.

1.2 TexHuuyeckue XapaKTepUCTUKHA

1.2.1 [Ilpemen OTHOCHUTENBHOW TOTPEHIHOCTH TMpeoOpa3oBaTeNss pacxoaa  HMCIOJHEHHH

A,B,C3,C4,D,E,F,G,H,I, T npu mnpeobOpa3oBannu 0OBEMHOIO pacxoja B YHCIOUMITYJIbCHBIN CUTHAI H

pu padbore no uudpoBoMy HHTEpdENcy € MepCcOHATBLHBIM KOMITBIOTEPOM U mporpammont «Mouutop T,

U1 pabounx yCIOBUN AKCILTyaTalliy PaBEeH:

JUI BOZBI B JMama3oHe pacxozoB oT Qmin qo Qt — + 1,5 %, B auanasone pacxomaoB ot Qt 1o
Qmax - + 0,5 %;

JUIS Ta3a B AMana3oHe pacxoaoB oT Qmin mo Qt — =+ 1,5%, B auana3one pacxoaoB oT Qt mo Qmax
-+1,0%

JUTS TIapa B Mana3oHe pacxoaoB oT Qmin go Qt — + 2 %, B quamasone pacxomoB oT Qt ;o Qmax -
+1,5%;

[Mpumeuanune: Qt = 1,7*Qmin. (auamazon pacxoma oT Qmin mo Qt xapakTepu3yeTcsi YHCIOM
Peitronsaca or4000 1o 20000).

1.2.2 Tlpeaen OTHOCUTENLHON MOTPENTHOCTH MpeodpazoBarens pacxonaa ucnoiaaenuit Cl, C2 mpu
peoOpa3oBaHUN 0OBEMHOTO PACX0/Ia B YUCIIOUMITYJILCHBIA CUTHAI U TIPU paboTe 10 MUPPOBOMY
uHTepQeiicy ¢ nepcoHaIbHBIM KOMIBIOTEPOM | mporpammon «Mouutop Ty, muist pabodux ycio-
BUH 3KCIUTyaTalluy PaBEH:

JUTA BOJIBI B AMana3oHe pacxooB oT Qmin g0 Qt — + 2 %, B auana3one pacxoaoB oT Qt 1o Qmax
-+ 1,5 %;

IS Ta3a B qUana3oHe pacxoaoB ot Qmin go Qt — £ 2%, B auanasone pacxosoB ot Qt 1o Qmax -
+1,5%

JUTS TIapa B quamna3oHe pacxoaoB oT Qmin go Qt — £ 2,5 %, B quana3one pacxoaos ot Qt mo Qmax
-+2 %;

[Mpumeuanne: Qt = 1,7*Qmin. (auama3on pacxoza or Qmin mo Qt xapakTepusyercss YHCIOM
Peiinonbaca or4000 go 20000); Qmin=Vmin (m/c)*Sceuerns (M2);

1.2.3 JlononmHuTenbHas NpUBEIEHHAs MOIPEUIHOCTh MpeoOpa3oBaHUs LHUQPPOBOTO BBIXOIHOTO

CUTHaJIa B TOKOBBIN curHaI 4-20MA He mipeBbimraet +0,15%.
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1.2.4 Jlnana3zoHbl ©3MEPEHUS CKOPOCTHU JJIS )KUAKHX, Fa3000pa3HbIX Cpel U mapa Jyis

ucnonaenuit A,B,C3,C4,D,E,F,G,H,I, T npeobpaszoBaresns npuBeneHbl B Tabuuie 1 u a1 UCIIOTHEHUI

C1 u C2 B Tabmuie 2.

Tabauma 1
N3mepsiemas N3mepsiemasi CKOpOCTh, M/C
cpena Vmin Vmax
Jlns ucr. Hy 15 +/250/p
T1, T2,T3,T5 25-TTv700 M115/o
JKunkocthb Ay 20y /P 10
Jnst uc. Ay 15 +/550/p
T4 Ay 25-/1y700 J450/p
Jluist e Hy 15 A 63/p
I'a3000pasHas cpe- TLT2I3.T5 ) 1y 25-1y700 V35/p 90
Aa (nap) Jlns e, Jly 15 J170/p
T4 Oy 25-1y700 J105/p
Tabua 2
W3mepsiemas H3mepsiemasi CKOPOCTh, M/C
cpena Vmin Vmax
Just ucr. 2507
T1, T2,T3,T5 p
KungkocThb 12
s ucer.
T4 +/350/p
Jlos ucr. \/W
I'azoo6pasnas cpe- | T1, T2,T3,T5 p 15
na (map) Jlist mcr.
T4 \J165/p

B HpI/IJ'IO)KeHI/II/I K MNPUBCACHBI JUAIIA30HBI U3BMEPCHUA PACXOAO0B BOJLI, CXKATOT'O BO3yXa, I1apa

AJI TUITOBBIX TUAaMETPOB IJIA PA3JIMUHBIX YCHOBI/Iﬁ I/ISMepeHHI;'I.

Jnst mepecueTa CKOPOCTH B 00BEMHBIN pacxo,1 HEOOXOAMMO BOCIIONB30BATHCS CIEAYIOMICH Gop-

mymoit: Q=3600*S*V, m*/u

rae S — mIomaab BHYTPEHHETO quaMeTpa TpyoonpoBoaa, MZ;

V — ckopocts (VMin wim Vmax), m/c (cm.tadmuiy 1 u 2)

[Tpumep: HeoOxoaumo paccuntaTh MUHUMAJIBHBIA U MaKCUMAaJIbHBIN U3MEPSIEMbII pacxo s Tpy0Oo-

mpoBoja ¢ BHyTpeHHUM auamerpoM 450 mm. Toraa miomanp S=((0,45%0,45)*3,14)/4=0,159 MZ;
Jst sxmakxoctr: Qmin=3600*0,159*0,5=286,2 M3/tI;
Qmax=3600*0,159*6=3434,4 M3/'-I;
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Jist Ta3000pa3HbIX Cpel U napa:
Qmin=3600*0,159*5=2862 m°/u;
Qmax=3600*0,159*60=34344 wm*/u;

1.2.5 CrpaBouHBIi pacyeT U3MEPSEMBIX PacXx0JI0B Mapa (Kr/4) uisi pa3HbIX THIIOPAa3MEPOB Ipe-
oOpasoBarens pacxoja npuseneH B [Ipunoxxenuu b.

1.2.6 IIpeoOpa3zoBarenb pacxoa UMEIOT CIAEeIYIOIUE SJICKTPUIESCKHAE BBIXOIHBIC CUTHAJIBL:

- YHCJIOUMITYJBCHBINM CUTHAJI C LIEHON UMITYJIbCa B 3aBUCMOCTH OT THUIIOpa3Mepa rpeodpa3oBares
pacxoja v mapaMeTpoB U3MEPSEMOM Cpeibl;

- uudpoBoii Bexox ¢ untepdeiicom RS 485 (mporokona ModBus RTU);

- TOKOBO# BeIxoAa 4 — 20 MA (B BUIE OIIIHH);

- TokoBbIi Beixox 4-20+HART (B Buze omiun);

1.2.7 Awmmuryna umiyiibca Ha CONPOTUBICHUH Harpy3ku 1 kOm u Hanpsbkenuu nutanust 30 B -
He meree 10 B, marensHOCTh MMNYNIBCA - HE MeHee 0,4Tu, mc.

1.2.8 udporoii BeIxo mpeodpazoBareis pacxona ¢ uarepdeiicom RS 485 uepes aganrep un-
Tepdeiica coequHsIETCs] ¢ BHEUTHUMH yCTPOWCTBAMHU BBIYMCIUTENBHON TEXHHUKHU (NMEPCOHATBHBIMH KOM-
neroTepamu) uepe3 crangaptHeii COM — nopt (mopT ¢ mocnenoBaTenbHbIM uHTEpdeiicom RS 232C)
wim USB mopr. Ha mnepcoHa bHbIl KOMITBIOTEpP C YCTAHOBJICHHOHN omneparnuonHoi cuctemoit Windows
XP u nporpammoii «Mouutop T» 1o untepdeiicy RS 232C nepenatorcs cnenyromue 1aHHbIE:

- 3HAYCHHs H3MEPEHHOTO PACXO0a B M>/4 WIIH B 1I/C;

- JUIMTEIbHOCTb BBIXOAHOIO UMITYJbCA B CEKYH/IAX;

- NEepHUOJl BBIXOJHBIX UMIYJIBCOB B CEKYH/aX;

- BEC BBIXOJHOTO MMITyJIbCa B JINTPAX;

- BpeMms JeMn(upoBaHUs B CEKYH/IaX;

1.2.9 DnexTpuueckoe MuTaHue Mpeodpa3oBaTeNs pacxoia OCYIIECTBISETCS OT UCTOYHHUKA IUTa-

HUS IOCTOSTHHOTO ToKa HanpsbkeHueM (24,0 + 3) B, obecnieunBatoiiemM Tok Harpy3ku 10 150 MA.

1.2.11 Jnsa npeoOpa3oBaTeinsi pacxofa ¢ YUCIOMMITYJIbCHBIM BBIXOJHBIM CHUTHAJIOM JIOIYCTUMOE
BHEIIIHEE HaNpsHKeHHUE MUTaHHUs YMCIOMMITYJICHOTO BBIXO/A IOJKHO OBITh He Oosee 24 B. Makcumarnsb-
HOE COIIPOTHBIIEHUE HArpy304HOTo pe3uctopa Rmax (kOm) mpu 3ToM paBHO:

Rmax = (U - 2)/Imax, (1)

rae U — BHenrHee HanpshKeHUe muTaHus, B; Imax = 10 MA.

MuHMMaTEHOE COPOTHBIICHHE HATPY304HOTO pe3ructopa Rmin gomkHo Obitk He Meree 0,5 kKOm.

1.2.12 Jlns mpeoOpa3zoBartenst pacxoja ¢ TOKOBBIM BBIXOAHBIM CUTHaIOM 4 — 20 MA nomycTumoe
BHEIIIHEE HAIPsDKEHWE MUTAaHUS BBIX0JIa JOJDKHO ObITh He O6omnee 24B. MakcumanbHOE Harpy304HOE CO-
npotuBieHrne Rmax (kOm) s mpeoOpa3oBaTest pacxoaa ¢ TOKOBBIM BBIXOAHBIM cUTHaiIoOM 4 — 20 MA
MMEET 3HAUYEHHUs, HE TIPEBBIIIAIONINE BETUUNHBI

Rmax = (U - 6)/Imax, 2

rae: U — nanpspbkenue nutanus, B; Ina = 20 MA.
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1.2.13 Iudposoii Berxoanoit curnan Ha 6aze HART-mpoTokona obecnieunBaer

CBSI3b IIpeoOpazoBaTesi pacxojia ¢ APYTUMHU YCTPOMCTBAMH IPHU MOMOIIM YAaCTOTHO MOAYJIMPOBAHHOIO
CUTHaja, HaJOKEHHOT0 Ha TOKOBBIM curHai. PeryiaupoBaHue M HacTpoiika mpeoOpazoBaTelsi pacxoia
MOXET MpoBOAUTHCA ¢ momonisto HART-momema mnu kommyHukaropa. [IporpammHoe obecrieueHue
HART-Macrep ans pa6otsl ¢ HART — MogemMoM mocTaBisieTcs: 0 OTJAeIbHOMY 3aKasy.
1.2.14 ITapametpsl KK
- Bapuant 1: Tun XXKUW, ucnons3yemMsbrit ipu 0OIIEPOMBIIIICHHOM HCIIOJHEHUH U B3PBIBO3AIIUIIEHHOM
ucnonHennu Exd.
JKKU oTobOpakaeT cleayroyr HHPOPMAITHIO:
- BeJIMYMHY MTHOBEHHOTO pacxoja, M3/4 (uiu i/4);
- B&JIMYMHY HaKOILJIEHHOTO o0beMa, M3 (11);
- MIpY HaJM4YUU TOKOBOTO BBIXOJa - BepxHui mpenen uzmepenus (BIIM), HiwxHuil npenen uaMepeHHit
(HITN);
C moMOIIBI0 KHOIIOK YIPABICHHUS WHAMKATOPA JOCTYITHBI CIeIYIOmue QyHKINU:
- m3menenue BIIW, HIIN;
- ¢OpoC BEIMYMHBI HAKOIUIEHHOTO PacXo/ia;
- BBIOODP €IMHUI] U3MEPCHHSI,
- BBIOOp pexuMa 0TOOpa)KeHUs JaHHbIX Ha UHAUKATOPE;
- BBIOOp pexuma nocryna "3anpenien"/"Pa3pemien”;

- UIBMCHCHHC I1apOJIi;

BbIEOP
Y4

Puc.] Buewnuii Buja naHenu ynpasieHUsS
VYnpaBieHrne KHOIKaMH OCYIIECTBIISIETCS MyTeM NPUKOCHOBEHUSI MAarHUTOM K 0003Hau€HHBIM MECTaM Ha
KOpITyce 3JIEKTPOHHOT0 OJ10Ka. (cM.puc.2)
Knomnka «COopocy» — BeITONHSIET 1Be QYHKIMH: BBIXOJ U3 MEHIO 0€3 COXpaHEeHUsI, CMEIIEHUE BIIEBO MPHU
BBOJI€ 3HAYEHUS;
Knonka «BBog» - BBIMOJHAET ABE PYHKIMU: COXpPAaHEHHE U3MEHEHHOTO 3HAYEHHS M BBIXOJ] U3 MEHIO,

CMECIICHHUE BIIPABO IIPHU BBOJIC 3HAYCHUS,
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Knomnka «Bb160p» — BBINONHSET /1B (DYHKIIMU: IUKINYECKUN BHIOOpP MyHKTOB MEHIO, BBIOOp 3HAYCHUS

IIpHU BBOAC 3HAYCHUS;

i
t ooogomo
O o O

Puc.2 O6o3HaueHne MeCT Ha KOPITyCe JIEKTPOHOTO OJIOKA JUTs YIPaBICHUE MATHUTHBIMU KHOITKAMU
Ecnu HeT Ha)kaTusi KHOIOK PHOOP aBTOMATUYECKH TIEPEHICT B PEIKUM HHANKALUY B TeueHHU 30 cex.
Menro npubopa:

JI1st BXo/1a B MEHIO HEOOXOJMMO MPUKOCHYTHCS K JFOOOH KHOIKE, MIPHOOP MOCIEIOBATEIHFHO 3aIPOCUT

Hsnn ~nn

Haxartve "mpaBoil","ueHTpanbHOM"," " 1€BON" KHOIOK.

B nmpunoxxennn B omucanne MEHIO MPEACTaBICHO CTPYKTYPHOU CXEMOM, rmepedop MyHKTOB MEHIO OCY-
IIECTBIIsIeTCsl KHOMKOM "Bb100op", BXO B MOAMEHIO - KHOMKOM "BBoa", BBIXO/ U3 TOJAMEHIO —
kHonko# "Copoc".
W3menenue 3Ha4YeHUN:
B HekoTOphIX MyHKTaxX MEHIO IpUOOp AaeT BbIOpaTh PUKCUPOBAHHOE 3HAUEHUE.
Br160p HOBOTO 3HAaUE€HUS OCYIIECTBIsETCS KHOMKOM "Bridop".
CoxpaHeHne H3MEHHEHOT O 3Ha4EHMsI OCYLIECTBIIIETCS KHONKOM "BBog".
Bbixon u3 MeHro 6e3 coxpaHeHus ocylecTBIsseTcs: KHonKoi "Copoc".
B HekoTOpbIX MyHKTax MeHIO TpeOyeTcsl BBOA JaHHBIX. [IpH 3ampoce BBOJa JaHHBIX HAUYMHAET MUTaTh
CUMBOJI UHAMKAaTOpa. Muraroomuii cuMBOJI 0003HAaYaeT, 4YTO CUMBOJI BBIOPAH JUIsl pEAaKTUPOBAHUS.
BeiOop apyroro cumBosa A pelaKTUPOBAaHUs oOcyllecTBisercs KHomkamu "COpoc"-cIBHUT BIEBO,
"BBoa"-caBur BripaBo. PerakTupoBaHue CUMBOJIA OCYILIECTBIIIETCS. KHOIKOM "Bb16op".

Jst coxpaHeHus OTpelaKTUPOBAHHOTO 3HaYEHHsI HE0OXO0IMMO BBIOPATh KpaitHUI MpaBblil CUMBOJI
JUISl peJaKTUPOBaHUA U HaXKaTh KHOMIKY "BBon'".

Jlnis BbIXOJIa U3 MEHIO PEeJakTHpPOBaHUs 0e3 COXpaHEeHMs 3HA4eHUs HEO0OXOAWMO BBIOpATh Kpaii-
HUM JIeBBIH CUMBOJI JJIs1 peAaKTUPOBAHUS M HaxaTh KHOMKY "COpoc".

Pexum octyna Kk M3MEHEHUI0 HacTpoeK mpudopa:
Pexxnm noctyma nMeer nBa coctostHus "3anpetuTs” U "Pa3pemnTs" n3MeHeHne HaCTpoeK.
Pexum nocrtyna "3anperuts” 3anpemiaer:

- BBoA 3HayeHuit HITW u BIIN uepes kinaBuarypy;

- 3ampeT o xapty Ha u3menenune HITW, BITM, MUH, MAKC, kanuOpoBku, HaCTPONKH
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mpeoOpaszoBaress pacxoja,

Pexxum moctyma "PaspemuTs" pa3pemniaer n3MeHEeHHE BCeX HACTPOEK mpruoopa.

- BapuanT 2: tun J)KKH, ucnonb3yempiii Ipu 0OIIEMTPOMBITTUICHHOM UCIIOTHEHUH M B3PBIBO3AITUIIIEHHOM
ucnonHennu Exia (2-x mpoBoHas cxema COeAMHEHHUS).

JKKU oTobOpakaeT cleayroyro HHPOPMAITHIO:

- BEIMYMHY MTHOBEHHOTO pacxojaa, M3/4 (viu Ji/4);

- B&JIMYMHY HaKOIUJICHHOTO o0bema, M3 (1),

1.2.13 MomnocTs, notpedisiemMas nmpeodpa3oBaresieM pacxoja OT HICTOYHHUKA MUTAHUSA, HE MPEBBIIIACT
1,5 BA.

1.2.14 I'aGapuTHbIE, YCTaHOBOUYHBIE (IPUCOCTUHUTEIBHBIC) pa3Mephl MPeoOpa3oBaTelisl pacxoia U Macca
COOTBETCTBYIOT JJaHHBIM, YKa3aHHBIM B [Ipunoxxenun B.

1.2.15 IlpubnmxeHHbIe 3HAUEHUS TOTEPH NaBieHuss AP Ha mpeoOpa3oBaTene pacxoa npuseaeHs! B [1pu-
noxenuu I

1.2.16 Cpenusis HapabOTKa Ha OTKa3 MPeoOpa3oBaTes pacxoja, ¢ y4eTOM TEXHHYECKOTO 00CITy)KHBaHWS,
peraaMeHTHPYEMOro PYKOBOICTBOM IO AKCIUIyaTalluu, JoJKHa cocTaBiATh He MeHee 50000 u.

1.2.17 TlonHblit cpeaHuii cpok cayKObI IpeoOpazoBaTens pacxoaa He MeHee 12 JerT.

1.2.18 OcHOBHBIE TEXHUUECKHE JAaHHBIE PACXOJOMEPOB B3PHIBO3ALIUIIIEHHOTO UCIIOTHEHUS

Exia - uckpobe3omacHas 3JeKTpUIECKas IeTb YPOBHS ia ¢ MAPKHUPOBKOM 1O B3PHIBO3AIINTE
"1ExialIC(T1-T6):

- MakcumanbHOE BXOJIHOE HaIpshKeHue moctosiuHoro Toka Um, - 30 B;

- MakcumanbHas BxogHas eMKocTh Ci, - 50 HD;

- MakcuManbsHas BXOJHast MHAYKTUBHOCTS Li, - 0,3 MI'H;

- MakcuMabHbI BXOOHOM TOK Ii, -135 MA;
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1.3 ObecneyeHne B3pbIBO3ALLMLLEHHOCTH

1.3.1 B3psiBo3amuTa npeodpazoBareseil pacxoia, UMEIOIUX B3PbIBO3ALIUTY BUIA - «B3PHIBOHEIPOHHIIA-
emast 000JI04Ka», 00eCIeYnBACTCs CICTYIOIUMH CPEICTBAMMU:

1.3.1.1 Dnekrpuyeckue >IEMEHTHI NMPeoOpa3oBaTesl pacxoAa 3aKIIOUCHBI BO B3PHIBOHEIIPOHUIIAEMYIO
000JI04KY, BBIIEPKHUBAIOIIYIO JaBICHUE B3pbIBAa U HCKIIOYAIOIIYIO NEepeaady TOpeHHs B OKPYKaIOIIYyIO

B3pPbIBOOIIACHYIO CpENY.

1.3.1.2 MuHumainbeHas oceBast JUIMHA Pe3bObl M YHCJIO TOJHBIX HEMPEPHIBHBIX BUTKOB 3allCIUICHUS PE3b-
OOBBIX COEAMHEHUN COOTBETCTBYIOT TpeboBaHusAM B3phiBo3amuThel Mo ['OCT IEC 60079-1-2011. Dme-
MEHTBI KPETIJICHHSI AeTajeii 000JI0UKH, KaOEeIbHBINM BBOJI, TOKOBEAYIINE U 3a3EMIISIFOIINE KJIEMMBI MTPEI0-
XpaHEHBI OT CAMOOTBUHYHMBAHUS C IOMOIIBIO KOHTpraek. [loBepxHOCTh 000I09KH ITpeoOpa3oBarTes pac-
X0Jla 3alyIleHa OT KOPPO3UH JIAKOKPACOYHBIM TOKPBITHEM, PE3bOOBBIE COCIMHEHHSI — CMa3KOW TUIa

LIUATUM-221.

1.3.1.3 KaGenbHbI BBOJ 00€CIIEYMBACT MTPOYHOE U IMOCTOSIHHOE YIUIOTHEHHE Ka0elss. DIeMEHTHI YIUIOT-

HEHUS COOTBETCTBYIOT TpeOoBanusM B3pbiBo3anuTel o 'OCT IEC 60079-1-2011.
1.3.1.4 DnexTpoHHBIE y37Ibl IPeoOpazoBaTesiel pacxoia HE UMEIOT UCKPAIIUX HIEMEHTOB.

1.3.1.5 KoHCcTpyKIus 1 MaTepuaibl KOPIyca U OTAEIbHBIX YacTel 000JI0YKU BBIMOIHEHBI C y4eTOM 00-
nwmx tpedoBanuii OCT 31610.0-2014 s siekTpooOopyIoBaHus, Pa3MEICHHOTO BO B3PHIBOOIIACHBIX
30HaX. YTIUIOTHEHHS M COEJAMHEHHS 3JIEMEHTOB KOHCTPYKIMH OOECIeYMBAIOT CTeNeHb 3auuThl IP67 mo
I'OCT 14254. Mexanuueckasi IpOYHOCTh 0005104kH cooTBeTcTBYeT TpeboBanusmM ['OCT 31610.0-2014
Ui 35eKTpooOopyaoBanus |l rpymnmel ¢ BBICOKOW OMAaCHOCThIO MEXAaHMUYECKUX MOBpExXIeHUNA. DpHUKIu-
OHHAsl UCKPOOE30MaCHOCTh 00ECTIeYNBACTCS PUMEHEHNEM CIUIaBa ATIOMHUHHS C HU3KHM COJEp)KaHUEM

Mmaruus (menee 7,5%).

1.3.1.6 MakcumainbHas TemIreparypa HarpeBa Hapy>kKHOH OBEPXHOCTH OOOJIOYKH B YCTAaHOBJICHHBIX JKC-

IUTyaTallu HE IPEBBINIAET JONMYCTHMMOIO 3HayeHMs Ui TemreparypHoro kiacca no ['OCT 31610.0-

2014.

1.3.1.7 Ha kopmyce npeoOpa3oBaTenieii UMeeTcs peaynpeAnTeNbHas HaIUCh U Ta0IH4YKa ¢ yKa3aHueM

MAapKHUPOBKH B3PLIBO3AIINUTHI U 3HAKA X.
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1.3.2 B3spsiBo3ammra npeodpaszoBateiield pacxojia, MMEIONMINUX B3PhIBO3AIIUTY BHA - «HCKpoOe3omacHas
anektpudeckas renb» mo 'OCT 31610.11-2014, obecrieunBaeTcst CICYIONIMMA CPEACTBAMMU:
DneKTpOHHBIN OJI0K pa3MeleH B Kopryce co cTeneHbro 3anuThl [P67 mo 'OCT 14254.

W3roroBneHue U NOKPHITUE IJIAT YCHIIEHHOHN u3osauuei tun 2 no MOK 60664-3 nmpous3BoauTcs B ycio-
BUSIX CTEINEHHU 3arpsi3HeHus He 6onee 2 mo MOK 60664-1. yTo 1aeT OCHOBaHUE YMEHBIIUTD 3JIEKTpUYE-
CKHE 3a30PbI JI0 3HaYCHMH, Yka3zaHHbIX B mpuiiockeHnu F TTOCT 31610.11-2014 st neneit ¢ Hanpsoke-
HueMm 110 30 B (1iens nmuTaHus U 1ienb 4acTOTHOTO Bhixona) U 10B (Bce ocTanbHBIC LIETIH).

B koHCTpyKIIMH KOpITyCa OTCYTCTBYIOT AIIOMHHHEBBIE CIUIABHI, coaepxaiue oonee 6 % maraus. s
MPEeAOTBPALIECHUS TPOTEKAHUS 110 BHEITHEH 1[ENTU TOKOB OT €MKOCTEHM U UHYKTUBHOCTEH CXEMBbI UCTIOJ b-
3yeTcst AMOAHBIN MOCT VD8, KOTOPBIN HOJIKEH pacCMAaTPUBATHCS KaK HEIOBPEKIA€MbIil, TOCKOIBKY
Harpyska He MmpeBbIaeT 2/3 0T MaKCUMaJbHO JOMYCTUMbIX 3HaUeHUN. B quogHoM MocTe quosl 1y0mu-
pYIOTCsl, 4YTO 00eCrieurBaET BhIIIOJHEHHE TPEOOBaHUS 1O AyOJIMPOBAHUIO 3AIUTHBIX AJIIEMEHTOB JJIS 11e-
neit yposHs 1a. [Tutanue Bceli cxembl HanpsbkeHueM 3,3 B ocymectBisercs oT Mukpocxembl DA2,
Harpys3ka KOTOpOi M0 TOKY, HAallPsHKEHUIO U MOIIHOCTH HE MPEBBIIIAET 2/3 0T MAKCUMAIIbHO T0IYyCTUMBIX
3HaYEHUH, MO3TOMY MOBPEKICHIE MUKpocXxeMbl DA?2 crienyer cuntarh yuuThiBaeMbIiM. OMacHbBIM B
IJIaHe UCKPOOE30MacHOCTH FJIEMEHTOM CIIEYyeT CUMTaTh eMKOCTh KoHeHcaropa C15. [MapannensHo
noakoueHHbIME eMKocTsiMu C1, C2 u C31 MoxHO nTpeHedpeyb, MOCKOIBKY UX CyMMapHO€ 3HAaUCHUE
paBHO 1% ot emkoctu C15. JIyOnupyromumMu 3allU THEIMH ITYHTUPYIOUIUMU dJIEMEHTAMH /ISl TAaHHOTO
KOHJIeHcaTopa sBIsitoTcs ctabunutponsl VD2, VD10. HoMuHansHOE HanpsbKeHUE cTa0uIn3aliy cTabu-
JTUTPoHOB paBHO 6,8 B. C yueTom nomycka 5% MakcuManbHOE HalpsKeHUE Ha KOHIAEHCATOpe He Mpe-
Beimaet 7,1 B. Jns Takoro HanpspbkeHUsI TOMyCcKaeMoe 3HaYeHHuEe EMKOCTH ¢ yuyeToM KoddduimenTa 6e3-
onacHocTH 1,5 paBHo 14,6 Mk(d. EMkocTh koHaeHcaTopa C15 ¢ yuerom gomycka 10% He mpesbimaert 11
MK(}. OnacHbIM B IJIaHE UCKPOOE30MACHOCTH CIeNyeT Takke cuutath Tpanchopmarop T1. MuayKkTHB-
HOCTh KaXKJI0M OOMOTKH C y4€TOM JIONyCKa He TpeBbIiaet 263 MkI'. MUHUMAaNbHBIN BOCIIAMEHSFOIIIANA
TOK JJI TAaKOM MHIYKTUBHOCTHU IIPU HampsbkeHuu 1enu 8 B u koadduiuente 6e3onacuoctu 1,5 cocras-
nsiet 0,55 A/1,5 = 0,36 A. JlanHoe 3HaueHHUE HE MPEBBIIIIACT MAKCUMAIbHBIM BXOIHOM TOK MU MUTAHUS
pacxojiomepa, KOTOPbI MOXKET MPOTEKATh YepPe3 NHIYKTUBHOCTD B ClIydae 0TKa3a MUKpocxembl D2.
Hckpobe3onacHOCTh LIENMH YaCTOTHOTO BBIX0/1a 00ECIIeUnBAETCs TaJIbBAHUYECKUM pa3JieJIeHueM JaHHOU
uenu onTpoHoM DA, uMerommuM Me 1y BXOAHON M BBIXOIHOW LIETBIO TBEPAYIO U30JIALIMIO TOIIUHON
10,4 MmM. BXoHBIE TOK M HallPsKEHUE OTPaHUYEHBI BHEITHUM 0aphepoM HCKPOOE30TacHOCTH U He TIpe-
BBIINIAIOT 2/3 OT MAKCHUMAaIILHO JIOMMYCKAaeMBbIX JUIS TPAH3UCTOPA ONTPOHA 3HAUCHUH.

HckpobeszonacHocTh 1enu uHTepdeiica RS485 obecnieunBaeTcst orpaHiYeHNEM BBITEKAIOIIEr0 TOKa J1y0-
nupoBaHHBIMH pe3uctopamu R19 u R20. Hanpsbxenue orpanndeno Ha ypoBHe 7,1 B tem, uto Tpancdop-
matop T1 umeer koaddunment Tpanchopmaruu 1 : 1, a nepeMeHHOE HAMPsHKEHUE HA TIEPBUYHON 0OMOT-

Ke paBHO 3,3 B npu HOpManbHOI SKcIuTyaTtauu 1 He Oosnee 7,1 B B aBapuitHOM pexxume.
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1.4 KomnnekTHoCTb

1.4.1 TIpeoOpa3zoBaTenb pacxo/ia COCTOUT U3 COOCTBEHHO ITpeoOpa3oBaTess pacxoa U KOMIUICKTa
MOHTaXHbIX yacteil — KMY.

1.4.2 KoMIuiekT mocTaBKd IIpeoOpa3oBaress pacxoja MpuBeAcH B Tabmuie 4

Tabnuna 4
Koxn-
HanmeHnoBanue [Ipumeuanue
1 BO
2 | IIpeobpa3zoBarens pacxona TUPOC 1 Eazr;OHHeHHe COTIACHO 38~
3 | Hacnopr 1
JI0ITyCKaeTcs npuiarats 1
9K3. Ha HECKOJBKO Mpeood-
4 | PyKOBOJCTBO IO 3KCILTyaTalluu 1 pasoBareinen pacxoja,
MOCTaBIISIEMBIX B OJIUH a]I-
pec
5 | Kommiext MoHTaxxHBIX yacted (KMY) 1 To 3akazy
6 | Amanrep unrepdeiica USB/RS485 1 o 3akasy
7  |IIporpamma «Mouutop T» 1 o 3aka3y
8 | YmakoBka 1
9 brok nuranus 4-x kananpubii ATM-3420, 24B 1 ITo 3aka3zy
(2 kanana lmax=200MA, 2 xanana ln=25MA)
10 W3meputenbHas ckoba uisd OeCipoIMBHON METOJUKHU T10- 1 1o 3akazy
BEPKHU
11 KommiexkT coenuuurensubix kadeneit K120.00 mns 1 Mo 3aka3zy
6ecpoJIMBHOM METOIMKH MTOBEPKU
12 |TIpeoGpazoBatens untepdeiicor RS485/USB ATM 3510 1 o 3axazy
13 |IIporpamma «<HART-Mastery 1 o 3aka3y
14 |HART-mozem 1 Io 3akazy

1.5 YcrpoiicTtBo u padora

1.5.1 YerpoiicTBo npeobpa3oBarens pacxona

[TpeoOpa3zoBatenb pacxoaa COCTOUT U3 MPOTOYHON YaCTH U AJIEKTPOHHOro Os10Ka. [Iporounas
4acThb MPEICTaBISAET COOON MOJBIM HUIMH/IP CTIeHUaTbHON KOHCTPYKLKH, B TIONIEPEUYHOM CEYEHHH KOTO-
pOTr0 YCTaHOBJIEHO TeJO 00TeKaHusi U quddepeHIranbHbli YyBCTBUTEIbHBINA JJIEMEHT 32 HUM.

DJEeKTPOHHBIN GJIOK COEAMHEH C MPOTOYHON YAaCThIO TPYOUAaThIM KPOHIITEHHOM WJIM THOKUM Me-
TAIJIOPYKaBOM (B 3aBHCHMOCTH OT MCIOJHEHHS). DJIEKTPOHHBIN OJIOK BKIOYaeT B ceOs nuddepeHu-
QTBHBIA YCWJIMTENIb CUTHAIOB, PUIBTp ¥ IUGPOBOM KOHTPOJUIEP, OCYIIECTBIISIOIIETO ITU(poBYI0 00pa-
00TKy u (hopMHUpOBaHME BBIXOJHBIX CUTHAJIOB. [leyaTHble MIaThl pa3MelleHbl B METAJUIMYECKOM KOPIY-
ce, 00ecreunBaloIIeM 3alUTy AIEKTPOHHBIX KOMIIOHEHTOB OT JeMcTBUs cpebl co crenenbto IP 57 mo
I'OCT 14254.
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1.5.2 TIpuanun paboTsl mpeoOpa3oBaTels pacxoaa

B npeobpazoBatene peann3oBaH BUXPEBOM METO] M3MepeHus pacxona. Haberaromuii moTok ra-
3a (KMJKOCTH) Ha Telie O0TEKaHMs pa3/IelisieTcs U o0pa3yeT BUXPH, TOOUYEPETHO CPBIBAIOIIUXCS C MPO-
THUBOIOJIOKHBIX CTOpOH Tena. YactoTa oOpa3oBaHMsl BUXpeW 3a TelloM OOTEKaHUs MPONOPIHOHATIbHA
CKOpPOCTH IIOTOKa JBHXKYIIEHCS cpeabl. YyBCTBUTENbHBIN 3J1EMEHT BOCIIPUHUMAET YacTOTY CpbIBa BHX-
peit u mpeodpasyer uxX B NIEKTPUUCCKUI CUTHAJ, KOTOPBIM MOCTYHAET B 3JICKTPOHHBINA OJOK. DIEKTPOH-
HBIM OJIOK Tocye ycuieHus], PUIbTpaluy, Mpeodpa3oBaHuil U MPOrpaMMHON 00pabOTKU ATOr0 CHUrHala
(dbopMHUpyeT BBIXOJIHbIE CHUTHAJIBI IpeoOpa3oBaTes pacxo/ia.

1.5.3 Beibop tunopasmepa npeodpazoBaTelis pacxoaa

OpxHUM U3 BaKHEHIINX yCIOBUHN IITATHOM pabOTHI M MOJTyYSHHSI JOCTOBEPHBIX PE3Y/IbTATOB U3-
MEpEHHUI ABIISETCS BHIOOP ONTUMAILHOTO TUIIOpa3Mepa npeodpazoBaTelisa pacxoaa. OCHOBHBIMU KpHUTe-
PHUSIMU JJIS1 3TOTO CIIYKaT:

- COOTBETCTBHE TEXHUUYECKUX XapaKTEPUCTHK IMPeoOpa3oBaTelisd pacxo/1a peajbHbIM TEXHOJIO-

THYECKUM MapaMeTpaM (JIMana3oH pealbHbIX PacXo/I0B, IEPErna JaBIeHUs B TPYOOIIPOBOE);

- nuameTp ycnoBHoro npoxona (V) tpy6onpoBona;

- OIIEHKA JOIMOJIHUTENIbHBIX THAPABIMUECKUX TOTEPD;

Ha npakTuke TpyOOmnpoBO/Ibl, 10 KOTOPHIM IIEPEKAYMBAETCS U3MEPAEMas Cpesia, 4acTO UMEIOT
JIMaMEeTPhI YCIOBHOTO MPOXO0/JIa ropa3ao Ooubliie, 4eM TpedyeTcs sl peaIbHbBIX PacXo/I0B.

JuHamuueckuii quamna3oH Jr000ro nmpeodpas3oBarens pacxoa orpaHudeH cHuzy. [loatomy npu-
XOJUTCS MOAOUPATh TUIIOPA3MeEp Mpeodpa3oBaTes pacxoa ¢ yCIOBHBIM AUAMETPOM MEHbIIIE YCIOBHO-
ro Auamerpa TpyOonpoBoia. PekomeHayeTcst ycTaHaBIMBaTh TUIIOpa3Mep Mpeodpa3zoBaTeliss pacxoja,
u3MepseMblil pacxoj kotoporo Qmin (cM. Taba. 1 ¥ 2) He MpeBbIIIAeT HAMMEHBIIETO 3HAaYE€HUS peallbHO-
ro pacxona. [Ipu 3ToM HEOOXOAMMO IPOBECTH OLEHKY TOTMOTHUTENBHBIX THIPABINYECKUX MTOTEPD B

TpyOonpoBo/e.
1.6 MapkupoBka 1 nJioMOMpPOBaHHE

1.6.1 MapkupoBka

1.6.1.1 Ha Tabnuuke, MpUKpeIJIEHHON K MPeo0pa3oBaTeio pacxo/ia HAaHECEHHI CIEAYIONIUE 3Ha-
KW U HA/ITUCH:

- TOBapHBIN 3HAK MPEANPHUATHSI-H3TOTOBUTEIIS;

- ycnoBHOE 0003HauYeHHe Mpeo0pa3oBaTess pacxoa;

- 3aBOJCKOW HOMED;

- pabouee JaBlieHHE;

- MakcUMallbHas TeMIepaTypa U3MepSIeMOu CpeIbl;

- u3MepsieMas cpeja;

- JIMaMeTp YCJOBHOTO MPOXO0/Ia;

- TOJI BBHIYCKA;

- 3HaK yTBEP)KJIEHUs TUIA CPEICTBA U3MEPEHMUS;
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1.6.1.2 B cootBerctBuu ¢ TpedoBanusmu ['OCT 31610.0-2014, T'OCT IEC 60079-1-2011 npe-

obpazoBarens pacxoga TUPOC-EX umeeT MapKUpOBKY B3PBIBO3AIIHUTHI:

- Ucm Exd - 1EXdIIC(T1-T6)GbX;

-Ucn Exia - 1ExiallC(T1-T6)GbX;

3HaK «X» B MAPKUPOBKE B3pPHIBO3AILUTEI 03HAYAET:
- IIPH IKCIUTyaTalluyl HEOOXOJMMO MPUHUMATh MEPHI 3aLIUTHI OT MPEBBILICHUS TEMIIEPATyphl HAPY K-
HOM MMOBEPXHOCTH JaTUMKA BCIEACTBHE HArpeBa OT U3MEPSIEMOI Cpeibl BhIIIE 3HAUEHUS, T0IyCTUMOTO
s remneparypHoro kiacca T1...T6 mo 'OCT 31610.0-2014,
- B3pbIBO3AIIUTa 00ECIIeYnBAETCs NMPU JAaBICHUH B MarucTpajy, Ha KOTOPOH YCTaHOBIICHBI JATUHKH,
HE MPEBBIIIAIOIIEM MAKCUMaJIbHOIO 3HAYEHUS, TOIyCTUMOTO JUIsl TaHHOW MOJIENH;
- IIPH SKCIUTyaTalllu AaTYuKa He0OX0UMO 00€CIIeYUTh FepPMETUYHOCTh COSTUHEHHS POTOYHOM YacCTH C
MU3MEPUTENbHBIM Y4aCTKOM MarucTpalu.

Jns ucnonuenus Exia 3Hak «X» B MApPKHUPOBKE B3PHIBO3AIIUTHI O3HAYACT:
-IPUCOEIMHAEMOE K pacX0JA0MEPY IEKTPOOOOPYy10BaHUE (MCTOUYHUK MTUTAHUS, Oapbep UCKPO3AILUThI,
M3MEpUTENIbHBIE TPUOOPHI) TOJKHO UMETh UCKpoOe3onacHble dnekTpuueckue tenu no 'OCT 31610.11-
2014, a mapameTpsl MIPUCOCTUHAEMOTO IEKTPO0OOpyaoBaHus (YPOBEHb HCKPOOE30MacHOM dIeKTpuYe-
CKOM IETH U TMOATPYIINA IEKTPOOOOPYI0BAHNUST) COOTBETCTBOBATH KJIACCY B3PHIBOOMACHOI 30HBI, B KO-
TOPOH YCTaHOBJIEH PacX0JOMEp;

- B MApKHUPOBKE B3PBIBO3AIIUTHI PACX0I0MEPaA YKA3bIBACTCS OAMH U3 YCTAHOBIEHHBIX 3HAKOB YPOBHS HC-
Kpo0Oe30MacHOi 1eMu B COOTBETCTBUH C BEIOPAaHHBIM KOMIUIEKTOM 3JIEKTPOOOOPYI0BAHUS;

-€MKOCTb U UHAYKTUBHOCTb KaOEJIbHOW JTMHHUM CBSI3U PacX00Mepa U MPUCOETUHSAEMOT0 31EKTPooOopy-
JIOBaHMSI HE JOJKHBI MPEBBIIIATh MAKCUMAJIBHOTO 3HaYEHHUS JIJIs1 B3pBIBOONACHBIX cMecei kateropuu I1C.

[TpeoGpazoBarenu TUPOC-EX nomxHBl UMETh TaOIMYKY C MAPKUPOBKOM 1O B3PHIBO3AIUTE:

- Ucnionmnenne Exd - «B3pbeiBoHenponunaemas odbonoukay: «1EXdIICTI...T6GbX, -40°C<t,<+50°Cy;
- Ucnionnenne Exd - «B3pbiBoHenponunaemas odbonoukay: «1EXdIICTI...T6GbX, -55°C<t,<+80°Cy;
- Ucnonuenune Exia — «uckpobe3omnacHas anextpryeckast tenby: 1ExialICT1... T6GbX, -40C<ta<+50°C»

- Ucnonuenune Exia — «uckpobe3omnacuas anextpryeckas tenby»: 1EXiallCT1... T6GbX, -55C<ta<+80°C»

1.6.1.3 Ha kpplikax 3J€KTPOHHOTO MpeoOpa3zoBaTelis JO0KHBI ObITh HAHECEHBI IPEyTpeau-

TCIIBbHBIC HAAITUCHU: JJIA npe06pazoBaTenﬂ B3PbIBO3AIIUIIICHHOI'O UCITOJTHCHUS —

«OTKpBIBaTh, OTKJIIOYUB OT CETH;

1.6.1.4 Ha Ttape a1 TpaHCIIOPTUPOBKU HAaHECEHBI HECMBIBAEMOM KPACcKO, KOHTPACTHOU IBETY
Tapbl, OCHOBHBIE H JIOTIOJHUTEIbHBIC HH()OPMAIIMOHHBIE HAAIMCH ¥ MAaHUITYJISIIIMOHHBIC 3HAKH, COOTBET-
cTByrone ooo3HaueHmsIM: «Bepx», «bepeds oT Brarm».

1.6.2 Ilnomb6upoBanue

1.6.2.1 IlnomOGupoBaHKe NPOU3BOIUTCA C LIEIIbIO MOATBEPKIACHUS IPOXOXKICHUS IpeoOpa3oBaTe-

JIeM pacxojia NEPBUYHON WU EPUOJINYECKON TOBEPOK.
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1.6.2.2 TInomOupoBaHue npeodpazoBaTessi MPOU3BOAUTCS B MECTE€ YCTAaHOBKH PE3b0OBON CTOMKH

3JIEKTPOHHOTO 0JI0Ka HAaBECHOM TIOMOOH (aTFOMUHUEBOMN WIJIH CBUHITOBOH)
2 Ucnosib30BaHMe M0 HA3HAYEHH IO

2.1 DkcnjayaTallMOHHBbIE OTPAaHUYEHUS

2.1.1 IIpeobpa3oBaTenb AOMyCKAaeT AKCILTyaTalUIO [IPU TEMIIEPATYPE OKPYKAIOLIETO BO3AyXa OT MH-
nyc 45 g0 50°C npu BnaxkHocTH Bo3ayxa 110 95 % npu temneparype 35 °C. YcranasnuBaercs npeodpa3opa-
TEIb Pacxo/ia B MOMEIICHUH MIIK Ha OTKPHITOM BO3/yX€ 01 HABECOM.

2.1.2 Tpy6ompoBoJ B MecTe yCTaHOBKU IpeoOpa3oBaresisi pacxo/ia He JOJKEH HCIBIThIBATH I10-
CTOSIHHO JIEHCTBYIOIIMX BHOpAIMil U yapoB, BIUSIOUIMX HA €r0 pab0TOCIOCOOHOCTD.

JlommycTuMBIi YpOBEHb BHOpamuu TpyOoOmpoBoAa xapakTepusyercs yactotoi 10-55T 1, aMmmuTy-
nou cmenieHus 0,35Mm.

2.1.3 Jlns mpenoTBpalieHUsl KaBUTAllMM JaBJICHUE KUIKOCTH P B TpyOompoBojie Ha pacCTOSHUU
5 muameTpoB TPyObI HIKE TpeoOpa3zoBaTelis pacxoa JOHKHO ObITh HE MEHEE BEJIHMUMHBI:

P=2,9 AP + 1,3 py,

rae AP - morepu Hamopa Ha mpeoOpa3oBarensb pacxona, klla; p,- JaBieHUe MapoB KUAKOCTH TPU
pabounx yciosusx, klla.

2.1.4 BHUMAHME!!! IIpu BbINOJHEHUH CBAPOYHBLIX PadoT HA TPyOdONmpoBoae mNpeodpa3o-
BaTeJIb Pacxo/a JA0JKeH ObITh CHAT ¢ TPyOonpoBojaa.

3anpenieHo NMPUMEHATH NMpPeodpa3oBaTe/ib Pacxola B KayecTBe MOHTAKHOW BCTABKH NPH
BBINIOJIHEHHH CBAPOYHBIX PadoT HA TPyOONpoBoOIE.

MoHTa)XHO-CBapOYHbIe pabOTHI CIIeAyeT MPOU3BOAUTH C UCIIONIB30BaHUEM MMHUTATOpa (TEXHOIO-
THYECKOM BCTABKOM), MPEACTABIISIONIETO COOOM OTpPEe30K TpyOOmpoBOja C rabapUTHBIMU pa3MepamMu
KopItyca npeoOpa3oBaTelis pacxoaa.

2.1.5 YcraHOBKY perynsiTopoB JaBJieHUS (pacxoia) MPOU3BOAUTH MOCIE Mpeodpa3oBaTelis pacxo-
1a, TIPU 9TOM HEOOXOIUMO 00€cTeunTh paboTy Peryistopa B IITATHOM PEXHUME, MPOITYCKHAsl CIOCo0-

HOCTB PEryjsiTopa AO0JKHBI COOTBETCTBOBATH BO3MOKHBIM CKOPOCTHBIM PEKHUMaM TCUCHUSA CPCABI.
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2.2 loATOTOBKA K MCHOJB30BAHUIO

2.2.1 Mepsl 6e€30mMacHOCTH

2.2.1.1 MoHTax (IeMOHTaX), SKCILTyaTallui0 ¥ TEXHUUECKOe 00CITyKHBaHUEe TTpeoOpa3oBarTes
pacxoia JOJKHBI BBIIIOJHATD JIMIIA, M3YYHBIINE HACTOSIIEE PYKOBOJCTBO IO 3KCILTyaTalluu Ipeodpazo-
BaTellb PacXo/1a U MPOLIeIINe HHCTPYKTAX 110 TEXHUKE OE30MIaCHOCTH MPU PabOTE C AIIEKTPOTEXHUYE-
CKHMH yCTaHOBKaMHU.

2.2.1.2 Dkcmunyaranus mpeodpa3oBartelis pacxo/ia MPH CHATHIX KPBIIIKaX, a TAKXKE MPU OTCYT-
CTBUU 3a3eMJICHHS KOpITyca 3aIiperaeTcs.

2.2.1.3 3a3zemiieHHE KOpITyca peodpa3oBaTelis pacxoaa MPOU3BOIUTCS MOACOSANHCHUEM MIPH-
Ha/IJIeKAIIero eMmy 0oJiTa 3a3eMIICHUS K 32)KUMY Ha MECTE YCTaHOBKH, OTMEYCHHOMY 3HAKOM 3a3eMJIe-
HUs. 3a3eMIIeHUE MPOBOUTCS K OTJIEIbHOMY KOHTYPY, MpeiHa3HaueHHoro uig npubopos KUII.

2.2.1.4 3amena, mprCOEAMHEHHUE U OTCOEAUHEHUE TIPeoOpa3oBaTelis pacxoaa OT MarkucTpasiei,
MOJIBOJSIINX U3MEPSIEMYIO CPENy, JOJIKHBI IPOU3BOJUTHCS MPU IOJTHOM OTCYTCTBUU JIaBJICHUS B Maru-
CTpaJIIX U OTKJIIOYCHHOM HANPSKEHUH MUTAHUS.

2.2.1.5 3anpeniaercs yCTaHOBKA U KCILTyaTals mpeodpa3zoBaTelis pacxoia Ha 00beKTax, T 1o
yCIOBUSIM pabOThl 3HAUEHUs JABJICHUS MOTYT MPEBBICUTH JOMYCTUMBIE 3HAUEHHUS JIJIs1 COOTBETCTBYIOIIE-
ro UCIOJIHEHUS peoOpa3zoBaTelis pacxoa.

2.2.1.6 IIpu BBIMOIHEHUHA MOHTAXHBIX, TyCKO-HAJIAJOYHBIX ¥ PEMOHTHBIX PabOT 3ampeniaeTcs:

- BBIMOJIHATH KaKue-Tu00 paboThl MpU BKIOYEHHOM IIPeoOpazoBaTese pacxoia;

- TMOJb30BATHhCSI HEUCIIPABHBIMU AJIEKTPONPUOOpPAMH U DIEKTPOUHCTPYMEHTOM;

- paboTaTh c IPUOOPAMHU U JIEKTPOMHCTPYMEHTOM 0€3 MOAKIIOUEHUS UX K IIMHE 3alllUTHOTO
3a3eMJICHUS.

2.2.1.7 OmnacHbpiMU (haKTOpaMH MPU MPOBEACHUNA MOHTAXKHBIX Pa0OT SBISIOTCS:

- HalpsDKEHME NMUTaHUA C AeicTByomuM 3HadeHrneM 220 B gactoroit 50 'y (mpu pacnonoxe-
HUU BHEIIHETO HCTOYHUKA MUTaHUs B HETTOCPECTBEHHON OJIM30CTH OT MECTa YCTAaHOBKH);

- U30BITOYHOE JaBJIEHHUE B TPYOOIIPOBOJIE;

- TOBBIIIEHHAs TEMIIEpaTypa KOHTPOJIUPYEMOU CPEIBI;
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2.2.2 [lopsinoK MOHTAKA

2.2.2.1 Tlocne TpaHCHOPTUPOBAHKUS IPU OTPUIIATENIBHBIX TEMIIEpATYpax Mepe/l pacliakOBHIBAHUEM
BBIZIEPKaTh IPe00pa30BaTellb pacxo/ia B YIAKOBKE B HOPMAJIbHBIX YCJIOBUSX B TeUeHHE | .

2.2.2.2 MonTax npeodpazoBaTess pacxo/ia J0JKEeH ObITh BHIIIOJHEH B COOTBETCTBUM € TpeOOBa-
HUsAMHU MOHTaxxHoro yeprexa T.100.000.01 MY.

2.2.2.3 JlnuHa npsMOJMHEWHBIX YYaCTKOB JI0 U TIOCIE IpeoOpa3oBaTelis pacXxoaa A0KHA ObITh He
MEHEE 3HaAYCHUH, yKa3aHHbIX Ha MOHTakHOM uepTexe T.100.000.01 MY.

2.2.2.4 IIpeoOpazoBaresnb pacxoja MOKET MOHTHPOBATHCS HA TOPU30HTATILHOM HIIA BEPTUKAITh-
HOM y4acTke TpyOomnpoBoa. st u3MepeHHst )KUIKUX CPe JOKHO BBIMOIHATHCS CIEIYIOIIEe YCIOBHE:
MIOJTHOE 3allOJIHEHUE YKUIKOCTBIO BCEX CEUCHUH MPSIMOIIMHEHHBIX y4aCTKOB TPyOOIPOBOAa ¥ MPOTOYHOU
4acTH;

B03M0HO HECKOJIBKO BapMaHTOB YCTAaHOBKH IIpeoOpa3oBaress pacxo/ja Ha ydacTke TpyOonpo-
BOJA.

[lepBblii BapuaHT IIpelycCMaTpUBAET BPE3KY B TPYOOIPOBO/ MPSIMBIX YYaCTKOB € (IaHLIAMU, MEX-
1y KOTOpPIMU MOHTHUpYeTcs IpeoOpa3oBaTelib pacxoaa. IIpsMble yyacTku BKIIIOHYarOTCs B 3aKka3. Bpeska
IPSIMOJIMHEHHBIX y4acTKOB TPYyO /10 U Iocie peodpazoBaress pacxoja B TpPyOOIpOBO/ ¢ OOIBIIUM UIIH
MEHBIINM TUAMETPOM, YEM JIMAMETP YCIIOBHOT'O MPOX0/1a IIpeodpa3oBares pacxoia, JOJKHA IPOU3BO-
JUTHCS TOJIBKO MPH MOMOIIHU EPEeX0THUKOB (KOH(]Y30poB U a1 dy30poB) ¢ KOHYCHOCTHIO He Oomnee 30 °©
(yrou HaksoHa 70 15 ©), ycTaHaBIMBaeMbIX BHE 30HbBI IPSMOJIMHENHBIX YYaCTKOB

Bropoii BapuaHT npeaycMaTpuBaeT YCTAaHOBKY MPeoOpazoBaTess pacxoia Ha JeHCTBYIOIINI
TpybompoBo. [Tpu 3TOM T0KHBI OBITH CMOHTHPOBAHBI (uIaHIb! (17151 MydToBoro ucnonuenus (D) —
pe3b00BBIE CTOHBI), BXOASIINE B KOMIUIEKT MOHTaKHBIX YacTeH.

VYIJI0THEHUE TOCTUTaeTCsl YCTAHOBKOW MTAPOHUTOBBIX YIUIOTHUTENBHBIX KOJIEI U CTATUBAHUEM
(b1aHIIeB ¢ TOMOUIBIO MIMUJIEK WX OOJITOB B 3aBUCMMOCTH OT BapHaHTa UCIIOJHEHUS peoOpa3oBaTens
pacxoza. YIUIOTHEHHE pe3b00BbIX coeMHeHnH ucnoiaHeHus (D) npon3BoasT yIIOTHUTENbHBIM MaTepH-
aJIoM, COOTBETCTBYIOLIIUM YCJIOBHSIM 3KCIUTyaTalluu (K npumepy jeHtod ®YM).

Tpetuii BapuaHT npeycMaTpUBaeT YCTaHOBKY ITpeoOpa3oBarelis pacxo/ia Ha OCH TpyOOoIpoBoJia 1ua-
MetpoB ot 100 g0 2000mMm (norpy>knoe ucnonuenne Cl, C2). [IpeoOpa3zoBanue cpeaHeil CKOPOCTH
(0o0BEMHOTO pacxoja) BeJAETCS METOJIOM «ILIOMIAIb-CKOPOCThY». B MecTe ycTaHOBKHM TIpeoOpa3oBaTes
pacxoja HeoOXO0JMMO MPOBECTH U3MEPEHNE BHYTPEHHETO quaMeTpa Tpybonpososa. M3amepenue npous-
Boauth HyrpomeTpoM HU I'OCT 868. min ananornussiM. Jlonmyckaercs onpeaesieHne BHYyTPEHHETO
nuamerpa TpyOOnpoBoia M3MEPEHUEM HAPYKHOTO NMEPUMETPA U TOJIIMHBI CTEHKH Tpybomnposoa. I1o-
BEPXHOCTh TPYOONPOBO/Ia AOKHA OBITH 3a4YMIlIEHA U HE UMETh BMSATUH U BBICTYNOB. TOJIINHY CTEHKU
U3MEPUTH YIbTPa3BYKOBBIM TOIIMHOMEPOM WJIM MUKPOMETPOM, U3MEPEHHE NTEPUMETPA POU3BECTU Me-
taummyeckor pynetkoit no I'OCT 7502. YcraHoBKy norpyxHoro ucnoiaseHust C2 npoBOJUTh COTTIaCHO

npuinoxxeHuro K.
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2.2.2.5 Ilpu Hanmu4uu B TPyOONPOBOJIE KOHIEHCATA B TEXHOJIOTHYECKOM CXeMe JOHKEH OBbITh
MPelyCMOTPEH MOHTaX KoHAeHcaToynoBureis. [IpeoOpa3oBarens pacxoa 10KeH ObITh CMOHTUPOBAH
Ha y4acTKe MOcje KOHJIEHCATOYIOBUTEIS.
2.2.2.6 TIpeoOpa3zoBarenb pacxo/ia JOJDKEH ObITh YCTAHOBIIEH TAKUM 00pa3oM, YTOObI HalpaBleHUE, yKa-
3aHHOE CTPEJIKOM Ha KOPITyce MPOTOYHOM YacTH, COBIAAJIO C HAPABJICHUEM ITIOTOKA B TPYOOIIPOBOIE.

2.2.2.7 Buumanue!!! Ilpu MoHTakKe HE0OX0AUMO 00OPATUTH 0c000€e BHUMAHHE HA NMPABUJIb-
HOCTbh YCTAHOBKHU FepMETH3HPYIOLIUX MPOKJIAJAOK MeKAYy KOPILyCOM NMPOTOYHOI 4YacTu U ¢uiaHIa-
Mu. He 1onmyckaercsi ux BbICTYIIAHHE BHYTPb POTOYHOM YacTH npeodpa3oBaresisi pacxoaa.

2.2.2.8 BHUMAHME! [Ins yMeHbIIIEHUsT HArpeBa IEKTPOHHOTO OJI0Ka MPeodpa3oBaTels pacxo-
7la IpY U3MEPEHUH Pacxo/la BEBICOKOTEMIEPAaTYPHBIX Cpell, MpeoOpa3oBaTelb CEAyeT paciojaraTb Topu-
30HTAJIbHO, B OJHOM IIOCKOCTU C TPYOOIpOBOAOM. Takke pEeKOMEHAYETCSl MPOBECTU TEIUIOM3OJISALIUIO
M3MEpUTENIbHBIX YUACTKOB (10 U MOCIie IpeodpazoBaTeisi) U Kopiryca npeo0pa3zoBaTelis pacxo/a.

2.2.2.9 DrnekTpuYecKoe MOIKII0YCHHE MpeoOpa3oBarels pacxoaa IPOU3BECTH COTIIACHO CXeMaM
BKJIIOUYEHUS, TpuBeAeHHBIM B [Ipunoxenuu [l . He momyckaercst pacnoyiaraTh JMHUHM CBSA3U ITpeoOpa3oBa-
TeJs pacxojia ¢ BHEUTHUMH yCTpOKHCTBaMU BOJIM3U CUIIOBBIX Kabenei. KaGenu u mpoBoja, coequHsonme
npeoOpa3oBareib pacxofa U BTOPUYHBIE MPUOOPHI, PEKOMEHIYeTCs MPOKIAAbIBaTh B METAIIOpyKaBax
WM METAUTMICCKUX TPyOax.

JlomyckaeTcsi COBMECTHAsI IPOKJIa/ika B OHOM KaleJe MpoBOJIOB LieNel MuTaHus IpeodpazoBare-
7S pacxojla U BBIXOJAHOTO CUTHaNa. PekoMeHayeTcsl MpuMEHEHUE KPAaHUPOBAHHOTO Kalensi ¢ U30JIUpy-
o1ell 000JI0UKON PU HAXOXKACHUU BOJHM3U MECT MPOKIIAIKU JIMHUU CBA3HM JIEKTPOYCTAHOBOK MOIIHO-
cTbio Oosee 0,5 kBA. B kauecTBe cUrHalbHbBIX LI€TIEN U LeNeil muTaHus mpeodpazoBaTes pacxoia MOT'yT
OBITh MCTIOJBE30BaHbl U30JIMPOBAHHBIC JKHIIBI OJTHOTO Kabeis ¢ ceueruem xui 0,35 MM2, MIPU 3TOM COMPO-
TUBJICHUE U3OJISIUH JODKHO ObITh HEe MeHee 50 MOM. DkpaHUpOBKa Ieneil BHIXOAHOTO CUTHala OT Iie-
nel nmuTaHus npeodpasoBarens pacxojaa He Tpedyercs. JlomyckaeTcss UCMOb30BaTh OTJENbHbBIE TPOBOA
¢ ceuenuem xuia 0,35 MMZ, CBUTHIE ME&XY co00# ¢ marom He Ooinee 25 - 30 mMm. HanmMeHnsiniee ceuenme
ME/IHbBIX 3a3¢MIISIOLIIX IPOBOXHHUKOB (HEH30/IMPOBAHHBIX) JOJDKHO OBITh 4 MM, a BEIMYNHA COMPOTHBIICHNS
3a3eMIISIONIETO TPOBOHUKA JObKHA OBbITh He Oonee 4 OM cornacHO TpeOoBaHUIO JokymeHTa «lIpaBuma

YCTpPOMCTBA AEKTpoycTaHOBOK» (ITYD).

2.2.2.10 MoHTax mpeoOpa3oBaTes B3phIBO3ANIUIEHHOTO UCTIOHEHHS TOJDKEH IPOM3BOIUTHCS C

coOirofieHreM TpeOOBaHUH CIEAYIOIUX JOKYMEHTOB:

1) «IIpaBuna ycTpoiicTBa 2J1€KTPOYCTaHOBOK» (Ti1aBa 7.3);

2) «[IpaBuia TEXHMYECKOH HKCILTyaTallid YCTaHOBOK MOTpeOuTeneli» U «llpaBuia TeXHHKH
0€30MacHOCTH MPH 3KCIUTyaTalllu JIEKTPOYCTAHOBOK MOTpeOUTENEH»;

3) «MHCTpyKIUS IO MOHTaXY 3JEKTPOOOOPYIOBAHMUS, CHIIOBBIX U OCBETHTENBHBIX CETCH B3PbHI-
BOOIIACHBIX 30H;

4) mnacrosee PD.
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MoHTaX JaTyiKa J0JDKEH OCYIIECTBIAThCS KabeneM Kpyrioi ¢popwmbl. [lpuMenenne kabenei ¢ moauiITu-
JIEHOBOM M30JISIMEN W B MOJUATHUICHOBOW 000JI0UKe HE Jomyckaercs. K MecTy MOHTaka maTdyuka J0JI-
KE€H OBITH MPOBEJEH Kadeab ¢ HAPYKHBIM JHAMETPOM He MeHee 8 MM u He Oonee 10 MM. YmioTHeHHE
Ka0eJsi TOJKHO OBITh BBIOJHEHO CaMbIM TINATENIBHBIM 00pa30M, TaK KaK OT 3TOr0 3aBHCHUT B3PHIBOHE-

MIPOHUIIAEMOCTh BBOJHOT'O YCTPOUCTBA.

[Tpu MoHTaxe mpeodpa3zoBaTelis pacxoaa HEOOXOAUMO MTPOBEPUTH COCTOSHHUE B3PHIBO3ANTUTHBIX TTOBEPX-
HOCTEH JeTayield, moJBepracMbIX pa3zoopke (MeXaHUUECKHE MOBPEKICHUS HE JOIYCKAIOTCs), TP HE0O-
XOJIMMOCTH BO30OHOBUTH Ha HUX aHTHKOPPO3HOHHYIO CMa3Ky. Bce KperekHbIe DIIeMEHTBI JOJKHBI ObITh
3aT$IHYTBI. I[eTaHI/I C pe3B6OBBIM erHJIeHI/IeM JOJIDKHBI GBITB 3aBUHYCHBI HAa BCHO AJINHY p63136bl " 3aCToO-
IIOPEHEI.

2.2.3 BBoa B 3KCcHJYyaTanuio

2.2.3.1 BBoxa B 3kcmyatanuio npeodpa3zoBaTelis pacxoa MPOU3BOAUTCS B IPUCYTCTBUU MPENICTa-
BI/ITeﬂef/'I yHOJIHOMO‘-IeHHOI\/JI OpFaHI/I3aIII/II/I 158 OpFaHI/I3aIII/II/I, HpOI/I3BOI[I/IBHIeI>'I MOHTAXHBIC U HYCKO-
HaJIaJI09HbIe PabOThI, U 0O)OPMIIIETCS COOTBETCTBYIOIUM aKTOM.

2.2.3.2 Ilpu BBOJE mpeoOpazoBaTelst pacxoja B IKCILTyaTaIMIO B MAcIOpTe HEOOXOIUMO clienaTh
OTMETKY C YKa3aHHMeM JaThl BBOJA U 3aBEPUTH €€ MOMAIMUCHIO JIHMIIA, OTBETCTBEHHOTO 33 IKCILTyaTalHIO
npubOpoB yyera.

2.2.4 Ucnoan30Banue U3aeJIus

2.2.4.1 Onpenenenne pacxona Q B M/ 6€3 HCIIONB30BAHHS BTOPHUYHBIX IPHOOPOB POU3BOIUTCS
1o opmyiam:

Q= 3,6*f*m (s ucnoauenuii A,B,C3,C4,D,E,F,G,H,I,T),

[ne f—wdacToTa ciieioBaHUs MMITYJIBCOB C BBIXOJIA MPeoOpa3oBares pacxona, [

M — LIeHa UMIyJIbca, JJ/UMIYJIbC (TaclOpTHAs BEIUUNHA);

MuHMManbHOE U MaKCHUMalbHOE 3HAYEHMS BBIXOJHOI'O TOKOBOI'O CHTHAJla COOTBETCTBYIOT Clie-
JYIOUIMM 3HaYEeHUSIM PacXO0B:

- 4 MA - Qmin mis npeoGpa3oBaTels pacxoaa BOJIbI, BO3/AyXa, ra3a u rnapa;

- 20 MA - Qmax mist mpeoOpa3oBarTens pacxo/ia BOJIbI, BO3IyXa, ra3a u mapa.

Texymiee 3HaueHue pacxonaa Q. paccuuTsiBaeTcs 1o popmyie:

Q=(1-4)/k+Qmin, m*/4, rue

K=16/(Qmax-Qmin);

| — u3MepeHHOe 3HaYeHHE TOKa, MA;

Jns ucnionnennii C1, C2 ucnone3yercs ciegyronme GopMyIbl:

Q= 3,6*f*m*K1,

Q=[(I-4)/k+Qmin]*Kj,

rae K; — nonpaBounsiit ko3 duuuent, onpeaensemsiii o popmyse:

K;=(D¢/D,%)*r,
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rae D;— cpennee 3HadeHHe PaKTUUIECKOTO BHYTPEHHETO JUaMeTpa TpyOOonmpoBoaa B H3MEPHUTEIb-
HOM CCUCHHH, M;

Dy — 3HaueHue BHYTPEHHETO JUaMeTpa HOMUHAIBHOTO TPyOOIIPOBOIa, M;

R - 3HaueHWe BHYTPEHHETO panyca HOMUHAIILHOTO TPYyOOIpPOBOIa, M;

3nauenne Dy mim R BeIOupaercsa us cuenyromero psaga: 200, 300, 400, 500, 600, 700, 800, 900,
1000, 1100, 1200, 1300, 1400, 1500, 1600, 1700, 1800, 1900, 2000 mm.

I - KOO(pUIMEHT, YYUTHIBAIOIINN IEPOXOBATOCTh BHYTPEHHEH CTEHKH TpyOompoBoxaa, =1 mis

HOBBIX TpyO u I =0,995 s TpyO C mepuo0M SKCIUTyaTallud B HECKOJIBKO JIET;
3 Texunueckoe 00c/1y:KHBaHUe

3.1 CnanHblii B 3KCIUTyaTaluio MpeoOpa3oBaTellb pacxoaa He TPeOyeT CIenuaabHOr0 TeXHUYE-
CKOTO 00CIIy>)KMBaHHMsI, KPOME MEPUOIUNIECKOTO OCMOTPA C LEIbI0 IPOBEPKHU:

- CcoOMo/IeHuUs YCIOBHM SKCILTyaTalluu;

- HaJIN4YKWA HAPSOKCHUSA SJICKTPHUYCCKOI'O IMUTAHUA U COOTBECTCTBHUA €ro MMapaMETpOB; Tpe60Ba-

HUAM HACTOAIICTO OIMMCaHUA,

- OTCYTCTBUS BHEIIHHX MOBPEKICHUU.

3.2 IlepuoaMYHOCTH OCMOTpPA 3aBUCUT OT YCJIOBMI AKCIUTyaTallMH U OIpeessieTcsl MpeanpHusaTh-
€M, BeIyIIUM TEeXHUYECKOe OOCITy)KUBAaHHE y3Jla y4eTa, 10 COTJIACOBAHUIO C SKCILTYaTHPYIOUIEH opraHu-
3alMeH.

3.3 Oco0oe BHMMaHHE HEOOXOIUMO YIEIATh KOHTPOJIO TEXHOJIOTUYECKUX MapaMeTpoB, B YacT-
HOCTH JaBJICHUS B TPyOONPOBOJE, U HE AOMYCKATh PEKUMOB IKCIUTyaTalllH, CIOCOOCTBYIOIINX BO3HUK-
HOBCHHUIO ABJICHHUA KaBHUTAllUH, T.C. O6p330BaHI/II-O B XXKHUJIKOCTHU HOJ'IOCT@I\/'I, 3aIIOJIHCHHBIX Ira3oM, I1apom
NN UX CMECBHIO. KaBI/ITaHI/IOHHBIC IMY3bIPEKHU 06pa3y}0Tcsf, Koraa OaBJICHUC B IMMOTOKE XUIAKOCTH 3a IpPC-
o0Opa3oBaTeneM pacxo/a CTAHOBUTCS HUYKE HEKOTOPOTO KPUTHUUYECKOTO 3HAYCHHUS (B PEaIbHOM JKUIKOCTH
MPUOIU3UTENBHO PABHO IaBIICHUIO HACBIIICHHBIX IMAPOB ATOM KUAKOCTU MIPHU JaHHOU TeMIepaType).

3.4 HecobmoieHre yCcaoBui SKCILTyaTallid MOXKET MPUBECTH K OTKa3y Mpeodpa3oBatelis pacxo/ia
HJIN MPEBBIICHUTIO JOIMYCTUMOI'O 3HAUYCHUA IMMOTPCITHOCTHU I/I3MepeHHﬁ.

3.5 B ciyuae oTkaza mpeoOpa3oBarensi pacxo/la U HEBO3MOXKHOCTH YCTPAHEHUS HEHCIIPaBHOCTH
Ha MecTe dKCIUTyaTalliu nmpeodpa3oBaTenb pacxojga HEOOXOAUMO JAEMOHTHPOBATh, a HA €r0 MECTO yCTa-
HOBHTBH TEXHOJIOTHYECKYIO BCTaBKY (MMUTATOP MPeoOpa3oBareisi pacxojia) COOTBETCTBYIOIIETO pa3Mepa.
OcMoOTp ¥ peMOHT TpeoOpa3oBaTelIs pacxoa, CBSI3aHHBIC CO BCKPBITHEM IIJIOMO, COCTAaBHBIX YacTeH Mpo-
BOAMTCS TOJBKO HA MPEANPUATUN-U3TOTOBUTENIC UITU B OPTaHU3AIIUAX, OCYIIECTBISIONINX CEPBUCHOE 00-

CJIY’KUBAHUC U UMCIOIINX PA3PCIICHUEC HA JaHHBIN BUJI pa60T.
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4 TloBepka

Hacrosmuit paznen ycTaHaBIMBaeT METOIUKY MEPBHUYHON U TIEPUOIUIYECKOM MOBEPOK Mpeodpa-
30BaTesl pacxoja.
[lepBuuHOI MOBEpKe MOJBEPrarOTCs MpeodpazoBaTeNd pacxoja MPH BHIIYCKE M3 MPOU3BOJACTBA, MOCIHE
PEMOHTa, a TaKKe MPHU XpaHEHWH MpeoOpa3oBaTess pacxoja IMepea BBOAOM B AKCIUTyaTanuio oonee 12
MECSIIIEB.

[IpeoOpaszoBarenu pacxoja, HaXOASIIKUECS B KCIUTyaTalllH, MOJABEPratoTCs MepUOIUYECKOM Mo-
BEpKE C MEKIIOBEPOUHBIM HHTEPBAJIOM 4 roja.

IIpumeuanue - 6Heouepeonas nosepka NPoBOOUMCS 8 npoyecce IKCHIYAMAayul, eciu Heoo-
X00UMO YOOCMOBEPUMbCS 68 UCNPABHOCIU Npeobpazoseamensi pacxo0a Npu NoepedcOeHuu niomod uiu
ympame 0OKYMEHMO8, NOOMBEPIAHCOAIOUWUX NPOXOAHCOEHUE 0UePeOHOU NOBEPKU.

4.1 Onepanum NoBepKH

Haumenosanue onepayuu

Buewnuti ocmomp

Onpeoenenue omKIOHeHUs: XapaKmepHo2o pasmepa

mena oomexanus

Onpeoenenue nocpewiHocmu npeobpazosamens

Tpumeuanus
1. [Ilosepky npeobpazosamens no 4.5.4 nposooums
MOILKO NPU HAUYUL COOMBEMCMBYIOULE20 8bIXOOHO-
20 cueHana.
2. [llosepra no 4.5.2, 4.5.3 mosicem 6vimv 3ameHeHa Ha

NOBEPKY HA pacxo00MepHOoM cmeHde no 4.5.5

4.2 CpencrBa noBepKH.
[pu ipoBeieHNH IOBEPKH JOJDKHBI OBITH HCIOTB30BAHBI CICAYIONIHE CPEICTBA H3MEPEHHI 1 BCTIOMO-
rateJbHOe 000pY/I0BaHUE:
- reHeparop curHanoB SFG-2104;
- gacroromep GFS-813H;
- TUTpOMET)p Tcuxpomerprdeckuii Tumna BUT-2;
- ucrounuk muranust HY 3000-2;
- mopratuBHbIM kammopatop CAS1/71;
- mepa conporusnenuss MC 3050.3 (Homunan 100 Om);
- BoybT™MET ItppoBoii B7-68;
- Muxkpomerp MK I'OCT 6507-90;
23



PykosoacTtso no akcnnyatauun T.100.000.00 P3

- TIePCOHAJIBHBINA KOMIIBIOTEP, oneparonHast cuctema Windows 98 u Beitire;

- Cexynnomep CTII-1,

- Pacxogomepnsiit crenn YIICK (moBepounas cpema — Boja);

- Pacxogomepnsiii crenn YIICI (moBepoyHas cpena - BO3IyX);

IIprmevanust:

1.  Jlomyckaercs NpUMEHEHUE JPYIMX CPEACTB M3MEPEHHH C aHAJOTMYHBIMH METPOJIOTMYECKUMHU
XapaKTePUCTUKAMH.

2.  Bce cpencrsa u3MepeHuil JOIKHBI ObITh MOBEPEHbI OpraHamMu [ ocyaapcTBEHHOI MeTposioruye-
CKOM CITyOBl.

3. BombrMmerp u Mepa conpoTUBIICHUS (WA KATMOPATOp ) HCIOJIB3YFOTCSI TOJILKO TIPH TTOBEPKH TIpe-
o0pazoBareris pacxo/ia, UMEIOIIETO TOKOBBIN BBIXOHOW CUTHAI,

4.  CekyHaomep, paCX0JOMEPHBI CTEH]] UCTIONB3YIOTCS TOJIBKO MPH MOBEpKe 1o 4.5.5.

5. llepcoHaslbHBIM KOMIIBIOTEP HCIIOIB3YETCSl TOJNBKO IIPU IOBEpKE IpeoOpas3oBarelisi pacxoia,
MMeroIeTo udpoBoii HHTEPGENAC.

4.3 TpeGoBanus 1o 6€30NMACHOCTH.

4.3.1 K npoBeneHHIO TIOBEPKU JIOMYCKAIOTCS JIMIA, U3YYHMBIIME HACTOSAIIMI pa3ien U 3KCIUTyaTalloH-

HYIO JJOKyMEHTAIIMIO Ha TIPEoOpa3oBaTelb U MPOIIC/IINEe HHCTPYKTAX M0 TeXHUKE Oe3omacHocTy. [Ipu mpose-

JIEHUY TTOBEPKU HEOOXOAMMO BBINOJHATH TPEOOBaHUS O€30M1aCHOCTH, YKa3aHHbIE B paszerne 2.2.1 HacTosIIero

HOKYMCHTA.

44 YcnoBus NOBEPKH

4.4.1 [Ipn moBepke 0JKHBI COOTIOATHCS CAEAYIOLUIUE YCIOBUS:

TeMIiepaTypa OKpyskaroeii cpeapl, °C +(25+10);
OTHOCHUTEJIbHAS BIIAXKHOCTh BO31lyXa, % ot 30 mo 95;
atMocdepHoe napienue, klla ot 84 no 107;
HalpsKeHue nuTanus, B (24,0+1);

OTCYTCTBUE BJIMSHUA Ha paboTy mpeoOpazoBaresis MEXaHUYECKOW BUOpAIMHM U TEPEMEHHBIX

MAarHuTHBIX HOJ'ICI\/'I, KpOME€ MaroHuTHOI'O ITOJIA 3E€MJIN;

HpI/IMe‘laHI/IGI IIpyu MPOBCACHUN ITOBCPKU Ha HOBCpO"IHOI\/’I YCTaHOBKE paCXOI[OMepHOﬁ JKHUJIKOCTHOM

(ra3o0Boii) TemMriepaTypa MOBEPOUYHOI Cpeiibl MOKHBI ObITh B mpezenax +(25+15) °C;

4.5 TIpoBenenne NoBepKu

4.5.1 BHemHuit ocMOTp

[1pu BHEIIHEM OCMOTpE TPeodpa3oBaTeNs pacxoaa MPOBEPSIOT:

COOTBECTCTBUC MApPKUPOBKHA 3KCHJ’IyaTaI_II/IOHHOI71 JAOKYMCHTAIUU;
OTCYTCTBHUEC MCXAHUYCCKUX HOBpC)K,Z[CHI/Iﬁ (TpCI_I_II/IH, BMHTI/IH);

HaJIU4YHe TUIOMO;

4.5.2 OnpeneneHure OTKIOHEHUSI XapaKTEPHOTO pa3Mepa Tena 00TeKaHus OT HOMHUHAJIBLHOTO 3Ha-
YeHUs
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[IpousBecTr MHUKPOMETPOM HM3MEPCHHUS XapaKTEPHOTO pasmepa Teiaa oOTekanus 0 (OoJblineil CTOPOHBI
Tpamnenun) B AByX MecTax (Ha pacctossHuu 1/3 L oT kpas Tenma oOTtekanus, rae L — muHelHbI pa3Mep
NpU3MBI Tena o0Tekanus). B ciydae cBapHOro Tena 0OTEKaHUs MPH HEBO3MOXXHOCTH MPUMEHEHUSI MUK-
pomeTrpa, HEOOXOAMMO BOCIIOJIB30BATLCS M3MEPUTEIBHON CKO0O0#. OnpenenuTh CpeHuid pe3yybTaT u3-
mepenus o popmyie: d=(d1+d2)/2. Berurciaenue BenuyrHbl d IPOBOIUTH J0 YETHIPEX 3HAYAIIUX HUDP.

Pasmep dy; 1 TUIOBBIX YCIIOBHBIX quameTpoB (/ly) mpuseseH B Tabuuie 5.

Tabmuua 5
Ay,

15 25 | 32 50 80 | 100 | 150 | 200 | 250 | 300 | 350 | 400 | 500 | 600 | 700
MM
ds, 13,2. 21,8. 27,5. 56,8. 70,8.

4003 70,036 9.0,04 41,201 83,402 | 9802 112,43 | 126,93 154. 182.
Ipumeuanus: ’ ’

1. Tabnuua 5 neiicTBUTENbHA IJIs BCEX UCITOJIHEHHH MpeoOpa3oBaTes pacxona, ucrondenus Cl, C2
uMerT reomerputo Ay 25mm.
2. Jlomyckaercs mpH MEPBUYHOMN MOBEPKE UCIOIL30BaTh PE3YJIbTAThl H3MEPEHUS Tesla 00TEKaHUS B
MIPOIIECCE €TO U3TOTOBJICHUS.
JI71st TPOMEXYTOUHBIX YCIOBHBIX THAMETPOB pasmep 0, OmpeneseTcs CleayIONHM COOTHOIICHUEM:
d;=0,28*Da, mm, rae Da — pakTrueckuii JuaMeTp MpoTOYHOM yacTu mpeobpasoBarens; (1)
Jlonyck Ha pa3mep npu 3ToM HazHadaercs o h10.
PesynbraT nmpu3HaeTCs MOJIOKUTEIBHBIM, €CIH pa3Mep d; HaXOIUTCS B Mpeeiax J0MyCKOB, YKa-

3aHHBIX B TaOJHIIE 5 UM PacCUUTaHHBIX 10 (hopmyite (1).
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4.5.3 OnpezeneHue MOrpenHOCTH U3MEPEHHs 00beMa M0 UMITYJIBCHOMY H IM(POBOMY CUTHAITY

[Topsimox paboTHI:
- COEQUHUTH MpeoOpa3oBaTeNb Pacxoja, UCTOYHUK NMUTAHHS, YAaCTOTOMEP U I'€HepaTtop CUTHAlIOB CO-
IJIacHO cxeMe, ipuBeaieHHOH B [Ipuoskenun [ puc./14;

- MOJaTh HaNpPsDKEHUE OT UCTOYHHKA MUTAHUSL, KOTOPOE IOJKHO COCTaBIATH (2415)B;

- 3amycruts Ha [IK nporpammy Monwurop-T;

- MoIarth Ha IpeoOpa3oBarellb Pacxo/ia ¢ FeHepaTopa CUHYCOUTATBHBIN CUTHAIT; HAMPSDKEHUEM OT 2 /10 5
B. YcraHoBuUTh mOCIEIOBATEILHO YacTOTHI C T€HEpaTopa, COOTBEeTCTBYIoNME pacxomam Q1=0,1*Qmax;
Q2=0,5*Qmax; Q3=0,9*Qmax. (B 3aBUCIMOCTH OT Ha3HAUCHMS W TUIIOpa3Mepa MpeoOpa3oBaTesisi pacxo-

na). 3HAUCHWs YacTOT JUI 3aJaud C TeHepaTopa CHUTHajda paccuMTarh 1o cooTHorreHusm: F1=Q1/k1;

F2=Q2/k2; F3=Q3/k3;

rae k1,k2,k3 — koo GuIpeHTsI KOPPEKIUH (ITACIOPTHAS BETNYHHA);

qaCTOTOMepOM OIIPCACIIUTD 3HAYCHHUEC YaCTOThI BBIXOAHOI'O CUI'HAJIA. I[JIH BCCX PE3YJIbTATOB U3MCPCHUS

ONPEEIUTD MTOTPENIHOCTS 110 (popMmyIe:
&= [(f, — f.)/ £,]*100%,
rae f, —gacrora pacuernas, I'n;

f, — yacrora m3mepenHasi, ['1r;
Pacuernyto yacroty onpezaenuth 1o cootnomrenuto fp=(Q1....Q3)/(3,6*C),
rae C- 1ieHa uMITysbCea, JI/UMIL. (TIaclOpTHAS BEMYMHA);
Pesynbrar nmpu3HaeTcst oJIOKUTEIBHBIM, €CITH MOrPEIIHOCTE O HaxoauTes B npezenax +0,3%.
C momorsro iporpammbel Morutop-T 3aduKcupoBath TeKylee 3HadeHne o0beMHoro pacxona (Qy), kotopoe
niepeiaeT mpeodpasoBareltb pacxosa mo udpoBoMy BeIXOAy. st BceX pe3yabTaToB H3MEPEHHUs ONIPEIETUTh
HorpenHocTs 11o opmyie: 5= [(Q, - Qu )/ Q,p]1*100%,
rae Q, —pacueTHbli 00BEMHBIN Pacxo, M/

Q. — U3MepeHHBIN 00BEMHBIN pacxof, M3/q;
PacueTHbIi 00eMHBIH pacxo]] MocieIoBaTeNbHO MPUHATH U3 psaa 3Hauenuid Q1, Q2, Q3.
Pe3ynbTar npu3HaeTcs MoloKHUTENbHBIM, €CITH TOTPEIIHOCTh O HaxoauTcs B npezenax +0,3%.

4.5.4 Onpenenenue NOrPEIIHOCTH U3MEPEHHS TI0 AHAIIOTOBOMY TOKOBOMY CHUTHAITY.

[Topsnok paGoTsI:

-  COCOMHUTDH HpCOGPaSOBaTCHB pacxoaa, NCTOUYHUK IMUTaHU, TCHEPATOP CUTHAIIOB, BOJIbTMCTP, MCPY CO-

NPOTHBIIEHUS (WM KaIMOpaTop CUTHAJIOB) COTJIACHO cxeMe, MpuBeaeHHoH B [Ipunoxennn [1 puc.J15
wm puc.J16 (B 3aBUCUMOCTH OT IIPUMEHSAEMOT'0 000PYI0BaHUS);

- MOJaTh HaMpPsDKEHUE OT UCTOYHHKA MUTAHUSI, KOTOPOE IOJDKHO COCTABIATH (2415)B;

- TojaTh Ha MpeoOpa3oBaTelb Pacxoja ¢ FreHepaTopa UMUTHPYIOIIME CUTHAIBI TUIIa MEaH Ip; HaIpsKe-

HUeM oT 2 110 5 B. YcranoBuTh 4acToTy reneparopa coriacHo m.4.5.3;
- W3MEpUTH HalpshKEHUe Ha conportuBiieHnd Harpy3ku (U);

PaccunTarh Tekyiuii 00bEMHBIN PacXol 0 TOKOBOMY BBIXOJTHOMY CUTHAIY IO (hOopMyJIe:
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Q,=[(U/100-4))/m+Qmin, Mm%/,
rae m=16/(Qmax-Qmin); (Qmax, Qmin — 3HayeHHss MUHUMAJIbHBIX ¥ MaKCHMAJIbHBIX 3HAYCHUI
MIPH OMHMCAHWU TOKOBOTO BBIXOJHOT'O CHTHAJIA Pacxoja B 3aBUCHUMOCTH OT Jly cMm.macmopt, (CooT-
BeTcTBHE 4MA 1 20MA);
U — u3MepeHHOe 3HaUYeHUE HanpshKeHus, B;

JIst Bcex pe3yabTaToB U3MEPEHHSI OIPEICIUTh MTOTPEIIHOCTD 110 (hOpMYIIe:

8= [(Qp - Qu)/ QpI*100%,

rae Q, —pacueTHbli 00BEMHBIN Pacxo, M/

Qu — U3MepeHHbIH 00BEMHBIN PacXof, M3/q;

PacueTHbIil 00beMHBIN pacxoj MOCIEIOBATEILHO MPUHATE U3 psifa 3HadueHnid Q1, Q2, Q3 cm.m.4.5.3

B ciyuae npsimoro n3mepenus Toka (1) kamudpaTopom (cxema coemruHeHus cM. priokenue [ puc. J18)

®opmynia pacyera IPUMET BU:

Q= {[(I-4)}/m+Qmin}*k, m*/4,

PGSYHLTaT IPU3HACTCA IMOJIOKUTCIIbHBIM, CCJIW IIOI'PCIIHOCTD 0 HaXOoOUTCs B IIPEACIIaxX iO,G%.
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4.5.5 OnpeneneHue NOTPEITHOCTH H3MEpeHHs: 00beMa (00BLEMHOT0 Pacxo/1a) Ha TOBEPOYHOM JKUJI-
KOCTHOM YCTaHOBKE (TIOBEpOYHAs Cpeia-Boja) WM Ha MTOBEPOYHOM pacXx0J0MEPHOI Ta30BOM YCTaHOBKE
(moBepoYHas cpea-Bo3ayX).

[To »TO¥ MeToaMKe MPOU3BOIUTCS ONpPEIEICHNE OTHOCUTEIHHON MOTPEUIHOCTH MPU U3MEPEHUU 00beMa
BOJbI WM BO3AYyXa B OINpPEAEIEHHBIX TOUKax pacxoja. I1o monoxuTenpHpIX pe3yiapTaTax MPOBEPKU Ha
BOJIE WJIM HA BO3/1yX€ JIEJAat0TCs BBIBOJIbI O COOTBETCTBUM OTHOCUTEIBHOM MOIPEUIHOCTU IIPH U3MEPEHUU
o0bemMa U 00BEMHOI0 pacxo/ia KUJIKOCTEH, Ta30BbIX Cpell U Mapa, a TaKkKe AUarna3oHOB U3MEpPEeHHs pac-
XOJIOB MOBEPSIEMOro npeoOpa3oBaressi pacxona TpeOOBaHHAM JIOKYMEHTALIMM HA JAHHBIA TUIIOpa3Mep
npeoOpa3oBares.

[ToBepka mMPOW3BOAMTCS TP TPEX 3HAYCHUSIX Pacxojaa, COOTBETCTBEHHO paBHBIX 1,2Qmin; Qt; 0,5Qmax;-
TouHOCTH 3a/1aHUS TTOBEPOYHBIX PACXOJIOB JOJDKHA OBITH HE Xyxke +15 %. BriaepkuBaroT KakIblil 3a-
JaHHBIA pacxoJl HE MeHee 2 MUHYT /10 Hadaja uaMepeHus. [Ipu kakaoMm 3HaA4eHUHU pacxojia MPOU3BOIUT-
Csl OJTHO U3MEpEHHUE.

Jnst obecnieueHust TpeOyeMOi TOUHOCTH U3MEPEHUST YHUCIIO BBIXOJHBIX HMITYJIBCOB IIOBEPSIEMOTO TPeoo-
pas3oBarens pacxoja, 3aperuCTPUPOBAHHOE CYCTIYMKOM UMITYIIBCOB, JOJDKHO OBITH HE MeHee S00.

Ecnu MakcuManbHBINA pacxo/ MoBepoyHor yctaHoBKU MeHbIe 0,5 Qmax pacxogomepa, TO B 3TOM
cllydae JIONMycKaeTcs B KaueCTBE TPETEeil TOUKH BhIOpaTh MaKCUMaJIbHBIA pacXoj YCTAHOBKU WM TPOU3-
BOJIUTH MMOBEPKY TOJBKO IMPH JBYX 3HAUYEHHUSIX PacxXxoja, COOTBETCTBEHHO paBHbIX 1,0...1,2 Qmin u mak-
CUMAaJIbHBIN pacXxo/l YyCTAaHOBKH.

B cnydae monydeHuss HEIOCTOBEPHOTO pe3ylbTara MpU OJHOKPATHOM HM3MEPEHUU AOIMYyCKaeTcs
MOBTOPEHHUE MPOBEPKH, MPU ITOM YHCIIO U3MEPEHUI TOIKHO OBITH HE MEHee TpeX. 3a pe3yNabTaT u3Mepe-
HUS IPUHUMAETCS UX CpPEeIHEE 3HAUCHHE.

[TonKIIIOUNTE YaCTOTOMEP B PEKUME CUETa UMITYJILCOB COIJIACHO CXEMbl BKIIIOUEHHUS MPeodpaso-
Barens pacxona (mpuioxkenue [I. Puc.J[1) Ha uncnonMmynbCcHbIN BbIXOA MpeoOpa3zoBaTelis pacxoja, na-
pasutensHO pesuctopy R1.

OIHOBPEMEHHO 3allyCTUTh YaCTOTOMEP B PEKUME CUETa UMITYJIbCOB M CEKYHJIOMEp ISl U3Mepe-
HUs BpeMeHu. QUKCHPYIOT NpoxoxkaeHue He meHee 500 uMIynbCcoB Ha MHIUKATOPE YaCTOTOMEpPA U MH-
TepBaJl BpEMEHM 110 ceKyHaomepy. OnpenennuTs U3MEPEHHbIN pacxo/]

Qu (M3/q) o popmye:
Qu=3,6(N*P)/t (M*u),
rae N — konnyecTBO UMIYJIBCOB 110 YaCTOTOMEDY;
P — nena ummymnsca (J1/mmmn);
t — BpeMs u3MepeHus Mo ceKyHaomepy (c).
[TpowusBecTn U3MepeHue sl BCeX 3aJaHHBIX 3HAaYSHHH pacxooB. Ha kaxmaoM pacxoae puKcupy-

IOT HE MEHee 3 3HAYeHU 3aJJaHHOr0 pacxoa.
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[Tpu mpoBeneHUN MOBEPKH C HCIOIB30BAaHHEM BBIXOJa TIpeoOpazoBaTens pacxona ¢ MHTepden-
coMm RS 485, cpennee 3naueHue n3mMepeHHoro pacxoma Qu (M3/4) CHUMaETCs ¢ MOMOIIBIO MPOTPaMMBbI
«Mounwutop T».

OnpenenuTh OTHOCHUTEIIBHYIO TIOTPEIIHOCTD MPU U3MEPEHUH PacXoja IS KaXI0T0 U3MEpeHus mo Gop-
myiae: 0Q = (Qu — Q3)/Q3 * 100%

rae Q3 —3HaYeHHE 3aJaHHOTO pacxoxa, (M /q).

HcnpiTaHue JOMyCKaeTcsi MPOBOIUTH C HCIOJIb30BAHHWEM aBTOMATH3UPOBAHHBIX IMOBEPEHHBIX
CpPE/CTB U3MEPEHUSI, BXOSIINX B COCTAB PACXOJIOMEPHBIX YCTAaHOBOK.

PesynbTaThl NCTIBITAHUI CUYMTAKOTCS TTOJIOKUTEILHBIMH, €CITU MOJTy4YECHHBIC 3HAYCHUS ITOTPEITHO-
CTE! He MPEBBIIAIOT 3HAYCHHH, yKa3aHHbIX B 11.1.2.1, m.1.2.2

4.5.6 Odbopmnenue pe3yiabTaTOB MOBEPKHU

Pe3ynbrarhl MOBEPKH 3aHOCSATCS B COOTBETCTBYFOIMIA Pa3Jiell MAaclopTra Ha Mpeodpa3oBaTelb pacxoa
Y 3aBEPSIOTCS B IMOPSIIIKE, YCTAHOBJICHHOM OpPraHaMH METPOJIOTHYECKOH CITY>KOBL.

[Tpu oTpHUIATENBHBIX pe3ybTaTax MOBEPKHU B MACIOPTE HA MPeoOpa3oBaTelh pacxoja JeinaeTcs
3aIHCh O 3aMPEIICHIH dKCILTyaTaIluy H3CIIH.

[To oxoH4YaHUM TTOBEPKH MPOBOIUTCS MIIOMOMPOBAaHUE ITPeoOpa3oBaTeis pacxoa.
5 Xpanenmne

5.1 IIpeobpa3oBarenu pacxoja TIOCIE PACHAKOBKHU JOJDKHBI XPAaHUTHCS Ha CTEJUIAKaxX B 3aKpPbI-
ToM nomenieHuu. [lomemars mpeodpa3oBaresy pacxoaa OJMH Ha IPYTOi HE pa3peIacTcs.

5.2 B 3uMHee BpeMs pacmakoBBIBAaTh MPE0OPa30BaTEIN pacxoga HEOOXOIMMO IMOCIE BBIICPKKHU B
OTaIIMBa€MOM IOMELIEHUHU B TeUeHue 3 4.

5.3 JInutenpHOE XpaHeHHEe MpeoOpa3oBaTesie pacxoga pPEKOMEHAYETCs TPOU3BOANTH B YIIaKOB-

K€ MPEeANPUSATHS - U3TOTOBUTEISL.
6 TpancnopTupoBanue

6.1 IIpeoOpaszoBarenu pacxofa B TPAHCIOPTHOW YMAKOBKE MPEANPHUATHSI-U3TOTOBUTENS TpaHC-
MOPTUPYIOTCS JIFOOBIM BUJIOM TPaHCIOPTa MPH TemIepaType okpyxkaromero ot MmuHyc 50 go mmoc 50°C
U OTHOCHUTEJIBHON BIIAXXHOCTU 10 95%. TpaHCcnoOpTHpOBaHME aBHATPAHCIIOPTOM JIOIMYCKAETCs TOJIBKO B
repMEeTHU3UPOBAHHBIX OTCEKaX.

6.2 Crioco0 yKJIaJKu SIUKOB Ha TPAHCIIOPTHOE CPENICTBO JOJIKEH UCKITIOUATh UX TIEPEMEIICHHE.

6.3 Bpewms mpeObiBaHus IpeoOpa3oBaTeis pacxoia B YCIOBHUSIX TPAHCIIOPTHPOBAHUS HE JOJKHO
IIPEBBILIATh OAHOIO MECSIA.

6.4 Tlpu morpy3ke, TPaHCIIOPTUPOBAHUH W BBITPY3KE MpeoOpa3oBaTeNy pacxona  JOJKHBI BbI-
MOJIHATHCS TPeOOBaHMS YKa3aHHBIX Ha YITaKOBKE MaHUITYJISIIIMOHHBIX 3HAKOB.

6.5 Ilpu TpancopTUpOBaHUHM JOKHA OBITH OOecIedeHa 3aluTa npeodpazoBaresei

pacxoga OT aTMOC(bepHBIX 0CaJIKOB.
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IIpnioxkenne A: CTpyKTypa yCJOBHOI0O 0003HAYECHHUS

TUPOC -80 - I - Tl -A -Y4 -16 - H - Exd - TY 4213-100-544146-05

| 1 m 1 v Vi VI VIIT IX X

| HaunmenoBanue nmpeoOpaszoBareist pacxoaa ;

1 Tunopasmep mnpeoOpazoBarenst pacxoma (15-HylSmm, 25-y25mm, 32-Ay32mm, 50-dy50mm,
80-/1y80mm, 100-1y100mm, 150-/1y150mm, 200-Ay200mm, 250—Ty250mm, 300-1y300mmMm, 350—Ty350Mm,
400-/Ty400mm, 500-Ty500, 600-Ty 600, 700-Iy700);

[Ipumeuanne: s ucnonnennid C1, C2 tumopasmep (y) mmm R ykassiBaTe u3 cnemytomiero psga: 100,

150, 200, 300, 400, 500, 600, 700, 800, 900, 1000, 1100, 1200, 1300, 1400, 1500, 1600, 1700, 1800, 1900, 2000 Mm.

i M3mepsiemas cpena (I1 - map, I'- ra3, K — )KHUIKOCTS);
v TemnepaTypHOE HCTIOIHEHHE:
e T1 —Temmeparypa cpenst or MuHyc 45 mo 70°C;

e T2 — temmeparypa cpenst oT Munyc 45 1o 200°C;

e T3 - Ttemneparypa cpeasl ot Munyc 45 1o 300°C;

e T4 —Temnepatypa cpensl oT Munyc 45 no 450°C;

e TS5 —Temneparypa cpenst ot Munyc 200 °C no 70°C;
Vv KoHcTpyKkTHBHOE HCTIOJIHEHHE:

o (umannesoe ncronuenue (A);

®  UCIOJHEHUI THIa «COHABUYY (B);

® [OTPY)XKHOE UCIIOJNHEHHE Uit TpyOorpoBoaoB auamerpoM oT 200 no 2000 mm, Tpebyromee cOpoca
JIaBJICHUsI B TPYOOIIPOBO/IE MPH TEXHUYECKOM 00CITy)KrBaHUHU npeobdpasoBatenst pacxoaa (CL);

® [OTPY)XHOE MCIOJHEHHUE JUIst TpyOonpoBoaoB auameTpoM ot 200 1o 2000 MM, He TpeOytromiee cOpoca
JIaBJICHUsI B TPYOOIIPOBO/IE MPH TEXHUYECKOM 00CITyKMBaHUM MpeobpasoBates pacxona (C2);

e mpeoOpa3oBareh pacxoja ¢ U3BJIEKaeMON M3MEPUTEIBLHON YacThio, TpeOyromiee copoca aaB-
JICHUS B TPYOOIIPOBO/IE MPU TEXHHUUECKOM 00CITY)KUBaHUH MpeoOpa3oBares pacxoaa (C3);

e mpeoOpa3oBaTenb pacxoja C M3BJIEKAaeMON M3MEPHUTENBHOM 4YacThio, He Tpebyromiee cOpoca
JaBJeHUs B TPyOONpPOBOAE TpPHU TEXHUYECKOM OOCTYKMBAaHUHM IMpeoOpa3oBaTelNss pacxoja
(C4);
my¢ToBoe coenunerue (D);

®  HCIIOJHEHHUE C BEIHOCHBIM JJICKTPOHHBIM OJIOKOM (/17151 U3MEPEHUsI BBICOKOoTeMIiepaTypHbix cpen) (E);
WCTIOJIHEHHE C MECTaMH YCTaHOBKH JIaTUUKA JABJICHUS M JATUYUKA TeMIEpaTypbl (TEpMOCONPOTHBIIE-
uus) (F);

®  HCIIOJHEHHUE CO BCTPOCHHBIMHU KOH]Y30poM — auddy3opom (G);

MCIIOJTHEHHE CO BCTPOCHHBIM cTpyeBbinpsmurenem (H);

® CIBOGHHBIN IpeoOpa3oBaTesb Pacxoja ¢ Pe3ePBHBIM OJOKOM BIIEKTPOHUKU M U3MEPHUTEIBHBIM CEHCO-
poM (KCIOJIb30BaHUE B CHCTEMaX, Iie BakHa (yHKius pesepsupoBanus) (1);

e mpeoOpazoBarens pacxoaa [II1]] (mognepxanus rmactoBoro aasienus) (1o SOMITA) (IITT1);

e KHUCJIOPOJHOE UCTIONHEHHE mpeodpazosarens pacxona (K);

VI T BEIXOIHOTO CUTHANA:

Y- yncnouMITyJIbCHBINA BBIXOJHOM CHUTHAI,

I — mudposoit Berxoaroi curnan (RS 485);

T — TOKOBEI BBIXOJHOM curHai 4-20 MA;

YU+I] - 4nucIouMITyIbCHBIN BBIXOIHOMN cUTHAN + 1udpoBoii BeixoHO#M curHai (RS 485);

TH - ToxoBsIi Beixoguoiu curaan 4-20 MA+HART;

VII MakcruManbHO T0IYCTUMOE 1aBIIEHUE
Bri6oupaercs uz cnenyromiero psiaa: 1,0MITA; 1,6MIla; 2,5 MIla; 4,0 MIla; 6,3 MIla; 8 MIla; 10MI1a;
12,5 MIla; 16 MIla, 20MIIA, 25MIla, 32MIla, 40MIla, 50MIIa;

VIl Hammuune naankaropa — U;
IX B3peiBozamuinénnoe ucnonnenue — Exd, Exia;
X 0O603Ha4yeHre HOPMATUBHO-TEXHUYECKOTO TOKYMEHTA (TEXHIUYECKUX YCIOBHI)

Ipumeuanue: Ilpu ogpopmaenuu 3axasa obosnauenue TY He yrazvigamo.
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NPUJIOKEHMUE b: CnpaBouHblii pacueT H3MepsieMbIX Pacxo10B napa (Kr/4)

1. Jlns TeKyuiero CoCTOSIHUS Cpebl (B JAHHOM Cilydae Tapa), XapaKTepH3yIOIErocs JaBICHUEM U
temmneparypoii, o Tabiumam 'CCCJ] 98-2000 HeoOX0aUMO OMPEACTUTD INIOTHOCTD Hapa (p).
2. OmnpenenuTh MaccoBbli pacxo mapa (Mmin 1 Mmax) JUI1 HHTEPECYIOIETro TUITopa3Mepa npeodpa-
30Baresl pacxoza 1mno popmMynam:
Mnmin = Vmin* p;
Mmax= Vinax™ p,
r1e Vmin— MUHUMAJIBHBIN OOBEMHBIN pacXo]1 ISl HHTEPECYIOIIETr0 THIIOpa3Mepa mpeodpa3oBarTest pac-
xona, M>/4 (Tabimua 2 Hacrosmero PD);
V max — MAaKCUMaJIbHBIH 00BEMHBII pacxo/l IIsl HHTEPECYIONIETo THIIOpa3Mepa mpeodpa3oBares pac-

Xox1a Mg (Tabmuua 2 Hacrosmero PO);

[Tpumep: lomycTuM B JaHHBIA MOMEHT BpeMeHu Temneparypa napa T=180°C, aGconmtoTHOE 1aBIeHHE
P,=0,5MIla,

no tabnuuam ['CCCJ] 98-2000 HaxoauM MIIOTHOCTH Mapa MpH TeKYyIIMX napamerpax p=2,472 Kr/M;
Torna s tunopasmepa Jly 150 paccunraem maccoBbiit pacxos napa (Mmin 1 Mmax) U151 TEKYIIHMX Tapa-
METpOB Tapa:

U3 tabnuus! 2 HaxomuM: Vmin =260 M3/‘l, Vmax =5000 Mg

Mipin = 260%2,472 = 642,72 kr/4;

Mpax = 5000%2,472 = 12 360,00 xr/4;

[Tpumeuanue: [Ipu uzmenenuu napametpoB napa (P, T) mioTHOCTh mapa COOTBETCTBEHHO TOKE U3MEHUT-
s, Mmin 1 Mmax HEOOXOAMMO paccYUTaTh BHOBb. J{aHHBIN pacueT HEOOXOAMMO TPOU3BOIUTH ISl KOP-
PEKTHOTO 1Mo100pa TUIIOpa3Mepa npeodpazoBaTelisi pacxo/ia, T.K. B OCHOBHOM TEXHUYECKUE 3aJaHUs Ha

YCTAaHOBKY U3MCPHUTCIbHOI0O KOMILICKCA Ha IMap BbIAAIOT B MAaCCOBOM ITPCACTABJICHUH.
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HPUJIOKEHUE B: O0mmii Buja npeodpa3oBaTeJisi pacxojaa

130 0

7o)

N

H1

H2

i

PucyHok B.1 - TpeobpasoBaTens pacxoga Tupac (McrnonHeHne A) TemnepaTypHOro nucnonHeHns T1.

Oo6wun Bug,

Tabnuua B.1

Dy, MM 15 25 32 50 80 100 150 200 250 300 350 400

L, Mm 195 195 210 210 210 225 240 320 380 440 490 550

H1,mMm 280 280 290 290 480 500 510 540 570 590 620 650

Macca*,kr 9 10 12,5 14 18 21 28 39 69 92 120 160

MpumeyaHwue:

- Pasmepbl naHues D, D1, d, n-konnyecTsBo OTBEPCTUN B 3aBUCUMOCTU OT ycnosHoro gasneHus (Py) co-
oteeTtcTBytoT [OCT 12821;

- BoamoxHO n3rotoBneHue npeobpasoBaTenen pacxoga ¢ griaHuaMm UCMOSTHEHUS LWKN-Nas;

- Pasmep H2 paccunutbiBaetcsa no opmyne: H2=D/2;

- B T1abnuue B.1 npuBegeHa macca® TMMOBOro UCMONIHEHUST NpeobpasoBaTens pacxona Ansi YCIIOBHOIO
nasneHusa Py=1,6Mla. [1na onpegeneHns maccol Nnpeobpa3oBaTerns pacxoda Ans apyroro yCrnoBHOro
OaBrieHnsi, Heo6x04MMO BOCMONb30BaTLCS HOPMYIION: M=k+M,
roe M*- macca 3 Tabnuubl B.1.,

K- KOS(PDULMEHT NonpaBoyHbIn, K=2*( My - My g),
M, s — macca dnaHua ansa Py=1,6 MNa Heobxoaumoro Ay no FTOCT 12821;
M, — macca ¢pnaHua Heobxogmnmoro [y onsa BeidpaHHoOro ycnoeHoro aaesnenus (Py) no FOCT 12821;
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I[MPUJIOXXEHUE B (mponomkenue)
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PucyHok B.2 - TpeobpasosaTens pacxoda Tupac (ucnonHeHue A) TemnepaTypHOro UcnonHeHms T2.
Oowwun Bua
MpumeyvaHwue:

1. Pasmepsbl Dy, L, yka3zaHbl B Tabnuue B.1;
2. Pasmepsbl dnaHues D, D1, d, n-konnyectso 0TBEPCTUN B 3aBUCMMOCTU OT YCNOBHOro AaeneHus (Py) cooT-
BeTcTBytoT TOCT 12821;

3. Pasmep H3 paccunutbiBaetcsa no oopmyne: H3=H1+120mMm.
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MMPMJIOXEHUE B (mpogomxenue)

70

[Uokuu memaniapykab
(anura | He donee 2 M)

Dy

PucyHok B.3 - TpeobpasoBaTens pacxoga Tupac (McnonHeHue E) TemnepaTtypHoro ncnonHexus T3, T4.
Oowwun Bua
MpumeyvaHwue:
1. Pasmepsl Dy, L, yka3zaHbl B Tabnuue B.1;
2. Pasmepsbl dnaHues D, D1, d, n-konnyectso 0TBEPCTUN B 3aBUCMMOCTU OT YCNoBHOro aasrneHus (Py) cooT-
BeTctBytoT [OCT 12821;
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MMPMJIOXEHUE B (mpogomxenue)
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PucyHok B.4 - TpeobpasoBaTens pacxoga Tupac (ucnonHexHme C1) TemnepaTypHOro ncnonHexdms 11, T2.

O6wmn Bug
MpumeyaHwue:

1. Pasmep H2 BbiNonHseTcs B 3aBMCMMOCTM OT 3akasa (oT 100 mm go 1700 mm);
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MMPMJIOXEHUE B (mpogomxenue)

e
;

PucyHok B.5 - TpeobpasoBaTens pacxoga Tupac (ncnonHeHme C2) ¢ waposbiM kpaHoMm. O6wun Bua.
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130

7 N
N

722

H7

J—

[

T—

I[TPUJIOXXEHME B (nponomxenue)
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PucyHok B.6 - lNMpeobpasoaTens pacxoga Tupac (McnonHeHne B) TemnepatypHoro ncnonHeHms T1.

Oo6wmn Bua,

Tabnuuya B.8
Dy, MM 15 25 32 50 80 100 150 200
L, Mmm 120 120 120 120 120 120 120 120
H1,mMmm 280 280 290 290 390 400 410 440
D, mm 110 110 110 110 110 112 157 217

Macca*,kr | 6,5 7,5 9 10 12 13 18 22

MpumeyvaHwue:

1. WcnonHeHune B BbinyckaeTca Ang ycrnosHoro aaesneHus (Py) go 2,5 MIMA;

2. Bo03MOXHO U3roTOBMEHWE UCNONHEHNS B Ansa BbiCOKOTEMNEPATYPHbLIX M3MEPEHUI (MCNOMHEHNS NO TeMnepa-
Type T2,T3,T4). KOHCTPYKTUBHO KpENfeHUe SNEKTPOHHOrO 6110Ka Npu 3TOM BbIMOMHEHO COMMTACHO PUCYHKaM
B2 n B3.

3. TIpeoOpa3oBaTenyu pacxo/ia UCTIOTHEHHS B BBITYCKAIOTCS CIICTYIOIINX THIIOPAa3MEPOB:

Hy 15...200 mm.
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I[TPUJIOXXEHME B (nponomxenue)

150

170

7\

N

-L\>

HT

PucyHok B.7 - lNMpeobpasoBaTens pacxoga Tupac (McnonHeHne D) TemnepaTypHOro ucnosiHeHms T1.

Oo6wmn Bua,
Tabnvuya B.9
Dy, MM 15 25
L, mm 195 195
H1,mMm 280 280
D, MM 110 110
G 17 1 V233
Macca*,kr 8 9

Mpumevanwne: VicnonHenne D BbinyckaeTcs ans ycnosHoro aaenenns (Py) go 1,6 MIMA;

lMpeobpasoBaTenu pacxoga ucnonHeHns D BbinyckatoTCca cnegyowux Tunopasmepos: [y 15, 25 mm.
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I[TPUJIOXXEHME B (nponomxenue)
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PucyHok B.8 - MpeobpasoBaTens pacxoga Tupac (McnonHeHve F) TemnepaTypHOro ucnonHeHus T1.

Oo6wmn Bua,

MpumevaHue

1. BO3MOXHO U3roTOBrEeHUE UCNONHEHNs F Ans BbICOKOTeMNepaTypHbIX N3MepeHuit (MICNONHEeHUs No Temne-
patype T2,T3,T4). KOHCTPYKTMBHO KpensieHne 3rieKTpOHHOro 61ioka npy 3TOM BbINOSIHEHO COTMTAcHO pu-
cyHkam B2 u B3;

2. Pasmepbl, Macca yka3aHa B Tabnuue B.1;
Mo cornacoBaHuIo C 3aKa34yMKOM BO3MOXHO M3roTOBIIEHME NOCALA0YHbBIX MECT No4 AAaTYMK OABNEHUS, Tep-
MOCOMNPOTUBMEHME C APYTMMU KOHCTPYKTUBHBIMU pasMepamu;

4. YcTaHOBKYy JaTyuuKka JaBreHust B BbicOKOTEMMnepaTypHOM ncnonHenun T2, T3 unu T4 BbINOMNHATL Yepes
UMMYNbCHYIO TPYOKY;

5. Bo3MOXHa NocTaBka AaTyuka AaBIeHUs N TEPMOCOMPOTUBIIEHNST COBMECTHO C Npeobpa3oBaTtenem pacxo-
Aa;
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PykosoacTtso no akcnnyatauun T.100.000.00 P3

I[TPUJIOXXEHME B (nponomxenue)

130 70

788\ 19
N/

H1

D4

H2

|

PucyHok B.9 - lMpeobpasoBaTens pacxoga Tupac (McnonHeHne G) TemnepaTypHOro ucnonHenunst T1.

Oo6wmn Bua,

MpumeyaHue

1. Bo3MOXHO M3rotoBneHve ncnonHeHns G Ans BbICOKOTEMMNEpPaTYPHbIX U3MEPEHNI (UCMOMHEHNs No Temne-
patype T2,T3,T4). KOHCTPYKTMBHO KpenneHue 3neKTpoHHOro 6110ka npm 3TOM BbIMOMHEHO COrfacHo pu-
cyHkam B2 n B3;
Pa3mepsbl, Macca ykasaHa B Tabnuue B.1, npu atom pasmepbl D3, D4 cornacytotcs ¢ noTpebuTtenem;

3. WcnonHeHne G narotoBnsieTcs TOfbKO No 3aKasy.
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PykosoacTtso no akcnnyatauun T.100.000.00 P3

[MPMJIOXEHUE B (mponomxenue)

PucyHok B.1 0- MNpeo6pasoBaTenb pacxona Tupac (McrnonHeHve H) co BCTPOEHHbIM CTPYEBLINPSMUTENEM.

Ooo6wun Bug,

Tabnuua B.10

H1

m

Dy, MM 32 50 80 100 150 200 250 300 350 400

L, Mm 350 400 450 500 590 630 700 760 800 850

H1,mMmm 290 290 390 400 410 440 470 490 520 550
Macca*,kr 25 31 42 49 58 78 129 150 210 280
MpumevaHmne

1. WcnonHeHne H BbinyckaeTcs cnegyowmx TmnopasmMepos: ot [y 32 go Oy400;

2. Paswmepbl naHues D, D1, d, n-konn4ecTBo OTBEPCTUI B 3aBUCUMOCTM OT YCNOBHOro gasneHus (Py) cooT-

BeTcTBytoT [OCT 12821;

Bo3MoxHO n3rotoeneHue npeobpasosaTteneii pacxoaa ¢ donaHuaMn UCMNOMHEHUs LWnn-nas;

4. Paswmep H2 paccuutbiBaetcs no popmyne: H2=D/2;
B tabnuue B.12 npuBeaeHa macca® TMNOBOro MCNoMHeHWs npeobpa3oBaTtens pacxoaa A5 YCrOBHOMo

naenexns Py=1,6MIa. lns onpegenexHus maccbl NnpeobpasoBaTenst pacxoga AN ApYyroro yCroBHOro

OaBrieHnsi, Heo6xo4MMO BOCMONb3oBaTbCA hopmynon: M=k+M,

raoe M*- macca ns Tabnuubl B.1.,

K- KOA(PULUMEHT NONPaBoYHbIn, K=2*( My - My¢),
M, ¢ — macca cdnaHua ans Py=1,6 MlNa Heobxogumoro fly no TOCT 12821;
M, — macca ¢pnaHua Heobxogmnmoro [y ons BeibpaHHoro ycnoeHoro aaesnexus (Py) no FrOCT 12821;
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MMPMJIOXEHUE B (mpogomxenue)

m

[Uokuu memannopykab
(nuwa { ve donee 2 M)\

Dy

PucyHok B.11 - CpaBoeHHbI NnpeobpasoBaTtenb pacxoga Tupac (ucnomnHeHue |) ¢ pesepBHbIM BI0KOM 3NEeKTPOHU-
KM 1 n3MepuTernbHbIM CEHCOPOM (MCNONb30BaHWE B CUCTEMAX, IAe BaxHa (pyHKUNS pe3epBupoBaHus).
Ooo6wun Bug,
MpumevaHue
1. Pasmepsl Dy, L, yka3zaHbl B Tabnuue B.1;
2. Pasmepsbl dnaHues D, D1, d, n-konnyectso 0TBEPCTUN B 3aBUCMMOCTU OT YCNoBHOro aasrneHus (Py) cooT-
BeTcTBytoT [OCT 12821;
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PykosoacTtso no akcnnyatauun T.100.000.00 P3
MPUNOXEHWE B (npogorkeHue)

170

7 N |
N

H71

=55

T
2 &) BRRS
L = |
] B Y

_h10

T

PucyHok B.12 - TNpeobpasoBaTenb pacxoga Ha Bbicokoe gasneHue (4o S0MIMA) (1cnonHenue M0);
Oo6wun Bua,

Dy, MM 15 25 32 50 80 100 150 200 250 300
L, MM 140 140 140 160 160 160 149 255 350 400
H1,MMm 450 450 450 470 480 490 530 600 620 655
D, MM 48 48 48 90 90 100 152 205 255 295
D1, mMm 80 80 80 128 128 128 166 237 292 350
Macca,kr 13 12,5 12 16 15 14,5 20 28 37 58




PykosoacTtso no akcnnyatauun T.100.000.00 P3
[MPMJIOXEHUE B (mponomxenue)

ouhe
(11T

[MokasaHMst MTHOBEHHOIO pacxoga

LT

[MokasaHMe HaKoNIeHHOro pacxona

.

PucyHok B.13 — OnekTpoHHbIn 6510k ¢ XKKU

KHonku ynpasneHus

Oowwun Bug
Yemanos. HuwxHul BepxHuti
Hriverin nped.usm nped.usm
L L Beod sHaqeHus HIIW/BII

Bbibop ed Bbibop eduHuy usmepeHrus
U3MEpeH.

Peskum Bbibop pexxuma omobpaxkeHus daHHbIX Ha UHOUKamope
UHOUKau,

C6poc C6pocump ? ModmeepdeHue cbpoca cHemyuka
c4yem4vuka

Pexxum Mapors Bbibop pexcuma docmyna "3anpeiyer"/"Paspelier”

docmyna R

Usmerums Mapors Hoebili Nsmererue napons

naposb e ——_

PucyHok B.13 Bnok-cxema gns paboTtbl ¢ KHOMKaMK ynpaBrieHUsa nHankaTopa



PykosoacTtso no akcnnyatauun T.100.000.00 P3

NMPUNOXEHWUE B (npoaosikeHne)

==

=

190 1
T (i1

—

PucyHok B.14 - Tpeobpa3oBaTenb pacxoga C U3BMeKaeMon U3MepuTenbHOn YacTbio, Tpebytouiee cbpoca faB-

neHust B TpybonpoBoae Npy TeXHUYeCckoM o6CnyxmBaHum npeobpasoBaTens pacxoaa (C3);

MpumeyvaHue:

1. Pa3amepsbl Dy, L, ykasaHbl B Tabnuue B.1;

2. Pasmepbl naHues D, D1, d, n-Konn4ecTBo OTBEPCTUIN B 3aBUCMMOCTU OT YCITOBHOro AaerneHus (Py) cooT-

BeTcTBytoT [OCT 12821;

45
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NMPUNOXEHWUE B (npogosikeHne)

q.,
gial
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.
WA

N’

b

.

AR F—H_E] L

““j‘bq“r@

=l
-

1 ]
tf
=
=HH

FLEL

PucyHok B.15 - T[lpeobpasoBaTtenb pacxoga C M3BMeKkaemMon M3MepUTENbHOW 4YacTblo, He Tpebylowee cbpoca

AaBrneHus B TpybonpoBoae npu TeXHUYeckom obecnyxueaHmm npeobpasosatens pacxoga (C4);

MpumeyvaHue:
3. Paswmepsbl Dy, L, ykasaHbl B Tabnuue B.1;

4. Pasmepsbl pnaHues D, D1, d, n-konnyectBo 0TBEPCTUI B 3aBUCMMOCTW OT YCroBHOro aasrneHus (Py) cooT-
BeTcTBytoT [OCT 12821;
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PykosoacTtso no akcnnyatauun T.100.000.00 P3

HNPUJIOXKEHME I': I'padpuxku noreps g1aBJjieHUs

10000 S S ES S =i
1 2 3 4 56 7 8 9101112
y A 4 7/ 1777
/ ,l / / / /
1000 VAW I (/7/4
/ / [/ /111
y A y A
/ / 'l
©100 LS SLS LY
T // // /'///;
(] y A y A 777
§ / ’ / ] / '/I/
510 VAN, [ /1)
& / / /[ /1771
o y 4 y A 4
S / 'l
1 / / / /: / /
7474 & ARy i & 77/
V4 V4 777
/ / / / /
0,1 VAW IV AV /7/4
EEEEsiE snnr 4 L ——
y 4 / y 4 y 4 y 4
/ / -/
0,01 3
0,01 0,1 1 10 100 1000 10000 100000 MM

'vopoamMHaMuyeckve NoTepu AaBneHns 3aBUCAT OT TuNnopasmMepa npeobpasoBaTtens pacxoda v NNOTHOCTM U3Me-
psiemon cpeabl. opmyna pacyeta: AP(IMa)=koaddpuumeHTt C * p,
rae p - NNOTHOCTb M3MepsieMon cpedbl Npu paboyem gaBneHuu, Kr/m>;

Ha rpacduke BBeaeHbl yCNoBHbIE 0003HAYeHMs1 TUNOPa3MepOoB:

1-[0y 15 mm;

2 — Oy 25 mm;

3 -0y 32 mm;

4 — [y 50 mwm;
5— Oy 80 mm;

6 — Oy 100 mm;
7 — Oy 150 mm;
8 — Ly 200 mm;
9 — Ny 250 mm;
10 — Ay 300 mm;
11 - Ay 350 mm;
12 — [y 400 mm;

I'Ipl/lmeanme: nOTepM OaBlieHnda npun HanbonbLlem 3KcniyaTauyMoOHHOM pacxoae ansd npeo6pasoBaTene|7| pacxoaa

ncnonHerusi (C1,C2) Ha xxunakon cpene coctaBnsieT He 6onee 25 klMa, Ha razoobpasHor cpeae He bornee 2 kla;
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PykosoacTtso no akcnnyatauun T.100.000.00 P3

HNPUJOXEHHUE ][] : Cxembl NoAK/IIOYEHNS Peodpa3oBaTesisi pacxonaa

[ Jnexmporoe

CYeImHoe

yompoucmbo
o e i o R
N + | Bl 248
ool - - | BOA

Puc.J1 Cxema nogknioveHuss npeobpasoBaTtensi pacxoga npu pabote

C YncnommnynbCHbIM CUTHaom

MpumeyaHwue:
KoHTakTtbl +VCC; GND — nutaHue npeobpasoBaTens pacxoaa;

KoHTakTbl «D+», «D-» - nogknto4veHne VIMHyJ'IbCHOVI JINHNN;

7 = — &7 248
/I.F " * * //_ "

|+ + | b1 248

ol - — BOA

Puc.]2 Cxema nogknioveHusi npeobpasoBaTtensi pacxoda npu paboTe
C TOKOBbIM BbIXOOHbIM curHanom 4-20mMA
MpumeyaHwue:

KoHTaktbl +VCC; GND — nutaHue npeobpasoBaTens pacxoaa;

KoHTakTtbl «l+», «l-» - nogknioyYeHne TOKOBOW NMUHUN;

RS + e
KSH - [ATA-

M|+ + | b1 248
oMl | — - LOA

Puc.3 Cxema nogkntodeHust npeobpasoBartens pacxoga k K npu pabote
C UNpPOBBIM BbLIXOAHLIM CUTHANOM

MpumeyvaHwue:
KoHTakTtbl +VCC; GND — nutaHue npeobpasoBatens pacxoaa;

KoHTakTbl «RS+», «RS-» - nogkroyeHme unMgpoBon NUHUY;
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PykosoacTtso no akcnnyatauun T.100.000.00 P3

I[MPUJIOXXEHUE ]I (mpomomkenue)

M|+ + | Bl 248
G| — - 50rA

Puc.JI4 Cxema noaxiroueHust mpeoOpa3oBarelis pacxoia nmpu padore
¢ uudpoBbiM BbIXOAHBIM curHaniom HART (nmoxkmtouenne HART koMmyHHKaTOpa)

HART RS-232 V4

Ry ]
7 — —— | a8
M|+ + | Bl 248
o] - — | mou

Puc./I5 Cxema nonkirodeHusi mpeodpa3oBaTelis pacxojia mpu padoTe
¢ nudpoBbiM BbIXOAHBIM curHaniom HART (moxkimrouenne HART momema)

[Ipumeuanue:

1. Kommynukatop 1 HART-Momem MOTYT OBITh MOAKTIOYEHHI K JIF000H TOUKE IeTH;
2. CurHasnbHas 11e1b T0JDKHA uMeTh conpotuBiieHue (Ru) He menee 250 Om;
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PykosoacTtso no akcnnyatauun T.100.000.00 P3
I[MPUJIOXKXEHUE /I (mponomkenue)

[lodkmoeHue
COBOUHUMEIHOZO
kaoens K12007

o=l
-l

[lodk mo4erue
COPOUHUMEIbHOZ0
kaoena K120 07

Hanpabyerue cmaroky
oxarnepa

+ | 2EeHEpamop

— \cuzranob

e

ol

WL

oy

Sacmomorep
=
+ | Bl 248
- | LoA

(a) Bud 3/ekmporHoz0 0/0Ka Co CMapoHsl YCmaHotky naan;

(0) [Tockmoverue npeodpazobamens pacxada Ha KAEMMHOU KOAooke INeKmpoHHo20 O/I0Ka:

Puc.[16 Cxema nogknioyeHns npeobpasoBartens pacxoda npu npoBeaeHnr noBepku

(onpeneneHve NOrpeLLHOCTM U3MepeHUst 06bema No UMMYNbLCHOMY 1 LIMADPOBOMY cUrHary)

MpumeyvaHwue:

1. MapkupoBka coeanHuTenbHbix kabenern ns komnnekra K120.00 cnegytowas:

- MapKMDOBaHHbIIZ npoBod KpacHbIM LIBETOM MOAKIMHOYAETCA K «+»;
- MapKMDOBaHHbIIZ npoBoO4 YepHbIM LIBETOM MOAKIHOYaAETCA K «-»;

2. KoHTaktbl +VCC; GND — nutaHue npeobpasoBaTens pacxona;

KoHTakTbl «D+», «D-» - nogkntoyeHne uMnynbCHOM ANHWUN;

3. Tlepeg Hayanom nNoBepku HEOHBXOOUMO NMPOBEPUTL NPaBUIbHOCTb YCTAHOBKW AXaMnepos;
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PykosoacTtso no akcnnyatauun T.100.000.00 P3
I[MPUJIOXXEHUE ]I (mpomomkenue)

Hanpabyierue [cmaHoky
axarnepa
[lodk moyersue
COBOUHUMEILHOZO
kaoeng K120071

+ |zeqepamgp
— \cuzranob

(a) Bud 3/ekmporHoz0 0/0Ka Co CMapoHs! YCmaxotky naan;

7 = | &128
|+ + | Bl 248
awl - - | 5OA

(0] [Nodkmo4erue npeadpasobamens pacxoda Ha KABMMHOU Ko/00Ke 30eKMpOHHO20 O/I0Ka,

Puc.j7 Cxema nogkntoyeHuss npeobpasoBaTens pacxona npv NpoBeaAeHUU NOBEPKU
(onpeneneHye NOrpeLLHOCTM U3MepeHust o6 bema No TOKOBOMY BbIXOAHOMY curHany 4-20MA npu ncnonb3oBaHme

BOMNbTMETPA M MepbI CONPOTUBIIEHNA HOMUHaNom R, = 100 Om))

MpumeyaHwue:
1. MapkupoBKka coeamHUTenbHbIX kabenen ns komnnekra K120.00 cnegytowas:
- MapKMpOBaHHbIN NPOBOA KPACHLIM LIBETOM NMOAKIHOYAETCSH K «+»;
- MapKMPOBaHHbIN MPOBOA YEPHbIM LIBETOM MOAKMOYAETCS K «-»;
2. Kontaktbl +VCC; GND — nutaHvne npeobpasoBarterns pacxoaa;

KoHTakTtbl «l+», «I-» - nogknoyYeHne TOKOBOW NMUHUN;

3. Tllepeg Hayanom nNoBepku HeOHXOOUMO MPOBEPUTL NPaABUIBHOCTb YCTAHOBKM OXKamMMNepos.;
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PykosoacTtso no akcnnyatauun T.100.000.00 P3
[MPUJIOXEHUE ]I (mponomkenue)

Hanpabyierue [cmaHoky
axarnepa
[lodkmoversue
COBOUHUMEILHOZ0
kaoeng K12007

+ |zexepamgp
— \cuzranob

(a) Bud 3/ekmporHoz0 0/0Ka Co CMapoHs! YCmaxotky naanm

Kamudpamap cuzHaioh

7 - ]  &728
|+ + | Bl 248
ool - —| 7OA

(0] [Nodk mo4erue npeadpasobamens pacxoda Ha KABMMHOU Ko/0oKe 31eKMpOHHO20 O/I0Ka,
Puc.18 Cxema nogknioveHunss npeobpasoBaTtens pacxoga npu NpoBegeHnn NoBepku
(onpegerneHve NOrpeLHoOCT namepeHns obbema No TOKOBOMY BbIXOAHOMY curHany 4-20MA npum MCMornb30BaHve

Kanubpartopa curHanos)

MpumeyaHwue:
1. MapkupoBka coeguHuUTenbHbIX Kabenen na komnnekra K120.00 cnegytowas:
MapKMpOBaHHbI NPOBOA KpacHbLIM LIBETOM MOAKMOYaETCs K «+»;
- MapKMpOBaHHbIN NPOBOA YEPHbIM LIBETOM MOAKMOYAETCS K «-»;
2. KoHTaktbl +VCC; GND — nutaHue npeobpasoBaTens pacxona;

KoHTakTtbl «l+», «I-» - nogknoyYeHne TOKOBOW NMUHUN;

Mepen Hayanom NoBepkn HEOOXOAMMO NPOBEPUTL NPABUMBLHOCTL YCTAHOBKM J)KaMMNepOoB;
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PykosoacTtso no akcnnyatauun T.100.000.00 P3

I[MPUJIOXXEHUE ]I (mpomomkenue)
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Puc.[19 Cxema nogkntoyeHums npeo6pasoBaTenﬂ pacxoda npu ncnofib3oBaHMM B KOMIMJiekCce y4eTa 3HeproHocu-

Tenen TUP3C-T (npumeHeH koHTpornnep TakoH 19)

MpumeyvaHue:

1. [aHHasa cxema npuBeAeHa Anst USMepeHus Macchbl, KONIMYECTBa Tensia 3HEProHOCUTENST Ha OQHOM Tpybo-
nposoge. PyHKUMOHANBHO BO3MOXEH pacyeT KOHTPONepom TakoH 19 Heckonbkux TpybonpoBoaos (B 3a-
BMCUMOCTM OT UCMOSTHEHWST);

2. KoHTponnep nepea Mcnonb3oBaHMEM NOLNEXUT NPOrPaMMUPOBaHNIO COTNACHO peLlaeMon 3adauu;

3. [aHHas cxema siIBNSETCA YacTHbIM crydyaem (npumepom). Cxembl BKIKOYEHMS MOMYT MEHATLCS B 3aBUCK-
MOCTW OT TUMOB NPUMEHSIEMbIX NMEPBUYHBLIX NpeobpasoBaTenem, konnMyecTsa 3MepsieMblx Tpy6onpoBo-
0B, 3aJay, pellaembIX KOHTPOSIEepPoM.
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[MPUJIOXEHUE ]I (mponomkenue)

Lamauk
KAPAT M dabrerus
71312
lenb | Kowmarm 21
18V 38
avi 9
/1 42
RI- 2
[S2+ 3 Y
& J
R2+ 44 M
RZ2- 45
N
152- /3
[fpeodpazabamens
pacxada “THPIC"
FST- 33 n__-
0+
FST 4 [ 6o
e+

brok numarnug ATM 3420

~2208

Kawar 1

Kawan 2

KaHar 3

KaHaT 4

Kawan 5

KaHa1 6

Kawar 7

Y -

+ |-

|-

% |-

+ |-

Pruc.010 Cxema nogkntodeHns npeobpasoBartens pacxoa npu UCnosib30BaHUM B KOMMIEKCE yYeTa 3HeproHocu-

MpumeyvaHue:

Tenen TUP3C-T (npumeHeH koHTponnep Kapat M)

1. [aHHaga cxema npueeageHa ana nsMmepeHnda Macchbl, Konn4vecTtBa Tenjia aHeproHocuTena Ha oagHOM TPY60-

npoBoje. q)yHKLI,VIOHaﬂbHO BO3MOXEH pacyeT KOHTpOJJ1epoM KapaT M Heckonbkux pr6OHDOBOD,OB;

2. KOHTpOJ'I.I'Iep nepen ncnoJjib3oBaHnem noanexuT nporpamMmmmnpoBaHMio CorfiacHo pemaeM0|7| 3agadu;

[aHHasa cxema sBnsieTCca YacTHbIM cny4yaemMm (ﬂpMMeF)OM). CxeMmbl BKMOYEHUS MOTyT MEHATbCA B 3aBUCU-

MOCTM OT TUMOB NPUMEHSIEMbIX NEPBUYHBIX NpeobpasoBaTenei, KonmyecTea n3mepsieMbix TPY6ONpoBo-

00B, 3a4a4, pellaeMblX KOHTPOJepoMm.
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PykosoacTtso no akcnnyatauun T.100.000.00 P3
[MPUJIOXKEHHUE /I (mponomkenue)

bnok numanus ATHM 3420
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Puc.j11 Cxema nogkniodeHuss npeoGpa3oBaTtens pacxoda Npu UCMonb3oBaHWM B KOMINIIEKCE yYeTa SHeproHoCH-

Tenen TUP3C-T (npumeHeH koHTponnep Crr761)

MpumeyaHwue:
1. [aHHas cxema npuBeaeHa AN U3MEPEHUs Maccehl, KonMyecTsa Tenna SHeproHocMTens Ha OgHoOM Tpybo-
NpoBoAe BO B3pbIBOONACHOM 30HE. DYHKLMOHaNbHO BO3MOXEH pacyeT koHTponnepom CIMI761 Heckonb-
KMx TPyOONpOBOAOB;
2. KoHTponnep nepea Mcnonb3oBaHUEM MOANEXUT NPOrpaMMMPOBaHNIO COTNAcHO peLlaemMon 3ajaqdu;
3. [aHHada cxema siBNS€TCA YacTHbIM cryyaem (npyMmepom). Cxembl BKMOYEHUS MOTYT MEHSATLCH B 3aBUCK-
MOCTM OT TUNOB NPUMEHAEMbIX NEPBUYHBIX NpeobpasoBaTenein, konmyecTsa nsmepsieMblx TpybonpoBo-

A0B, 3a4a4, peliaeMbIX KOHTpOIJ1epoMm.
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UEKpO I PHPATITG2
i aroz!

bl] 248

-+

L * + "

Puc.[112 Cxema nogkntoyeHus npeobpasoBaTensi pacxoa

npu 2-X NPOBOAHOM CXeme BKMoYeHus (ons ucn.Exia). NutaHne anekTpoHUKM npeobpasoBaTens pacxoaa

TaKKe ocyLlecTBnseTca no Tokoson netne 4-20 MA.

HART kormpikamop

3

f+

- PR

bl 248

Puc.J13 Cxema nogknioveHusi npeobpasoBaTtensi pacxoga npu paboTe

C UndpoBbIM BbIXOAHbIM curHanoMm HART (nogkntoyeHne HART koMMyHUKaTopa)

npu 2-X NPOBOAHOW CXeMe BKIHYEHNS.

HART

K5=212

MOGEM

f+

K

bl 248

Puc.[114 Cxema nopgkniodeHns npeobpasosartens pacxoda npu paboTe

C uncpoBbIM BbIXoAHbIM curHanoMm HART (nogkntoueHne HART mogema)

npu 2-X I'IpOBO,EI,HOl7I CXemMe BKITH4YEeHUA.
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[Booipasebames
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+ | B 248

- IO0MA

FIOOKARHEHLE
KK

Puc.J15 Cxema nogkntoveHusi npeobpasoBartens pacxofa npu pabote

¢ TokoBbIM (4-20MA) 1 undpoBLIM BbIXOAHLIM curHanom (RS485)

npu 2-x NPOBOAHOM CXeMe BKIodeHus. MNMuTaHne anekTpoHWKu npeobpasoBaTtens pacxoaa

TaKKe oCyLlecTBNsAeTca no TokoBown netne 4-20 MA.
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IMPUJIO)KEHMUE E: IlepedyeHb JOKYMEHTOB, Ha KOTOpPbIE JaHbI CCHIJIKHU

B HACTOAIIEM PYKOBOACTBE MO IKCIJIyaTallMu

O6o3Ha4yeHne
OOKyMeHTa

HanmeHoBaHue

OCT P 52931-2008

MprGopbI KOHTPOIS U PEFYNIMPOBAHUSI TEXHOOTMYECKUX NMPOLIECCOB

FOCT 14254 - 96

CT1eneHu 3awwmThl, obecnevmBaemble obonoykamm (kog IP)

FOCT 12821 - 80

®dnaHupbl cTanbHble NpmBapHble BCTIK Ha Py oT 0,1 go 20,0 MlMa

FOCT 31610.0-2014

BapbiBoonacHble cpegbl. Yactb 0. O6opynoeaHune. Obwime Tpebosa-
HUs

FOCT IEC 60079-1-2011

BapbiBoonacHble cpeabl. Yactb 1. ObopynoBaHue ¢ BUAOM B3PbIBO-
3aWuThl "B3pbIBOHENPOHULAeMble 060ono4kn "d"

FOCT 31610.11-2014

O6opynoBaHve ¢ BUOOM B3pbIBO3aLWUThLI "McKpobe3onacHast anek-
nmn

Tpuyeckaa uenb i

[MpaBuna yctporcTBa anekTpoyctaHoBok (MY rn. 7.3)

I'IpaBMna TEXHNYECKON JKCnJyaTaumnm aneKkTpoycTtaHOBOK I'IOTpe6MTe-
neit» (MTO3M rn.3.4)

TY 4218-049-75423521-07

Komnnekc yyeta aHeproHocutenen TUPJ3C-T

FCCCQh 98-2000

Bopa. YoenbHbih 00bemM n aHTanbnus npu Temnepartypax 0...1000
rpag. C n gaBnenusax 0,001...1000 MINa
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MNPUJIOKEHMUE XK: Ilopsaaok ycTaHOBKHU npeodpa3oBaresisi pacxoaa ucnognenns C2

1. B TpybonpoBoae B MecTe yCcTaHOBKe npeobpasoBaTens pacxona Beipe3aTb oTBepcTue d98mm;

2. MpuBapuTb naTpydok n3 coctasa KM4 k Tpybonposoay, cobntogas opueHtaumo cornacHo puc.12;

3. YcTaHOBUTbL NpOKagku, WapoBkIi KpaH, npeobpasoBaTenb pacxoga, NpoBECTM YNOTHEHNE BG0NTOBbIMU CO-
eanHeHuamu. MNMpu ycTaHoBKe NpeobpasoBaTensi pacxoda COBMECTUTb CTPESKY C HanpaBlieHNEM NOTOKa;

4. OTKpbITb LIAPOBbIV KpaH, BbIABUHYTb M3MEpPUTENbHYI YacTb NpeobpasoBaTtens pacxoda Ha cepeanHy Tpybo-
npoeoja:

PaccTosiHue pacuntaTb no hopmyne S=R+h+A+21 (cm.[13), rae

R- BHyTpeHHUI paguyc Tpybonposoaa, MM;

h — TonwmHa cteHkn Tpybonposoaa, MM;

A — paccTosiH/e OT BEPXHEW TOYKM BHELLHEro anameTpa Tpybonposoaa 4o 3epkana ¢dnaHua npeobpasoBaTens
pacxoga, MM;

"nyGuHY norpy>keHns NsMepuTenbHON YacTy npeobpasoBaTtens pacxoga KOHTPONMpoBaTh Mo NHelke npeobpa-

30BaTesia pacxoaa,

Jcb Kpenexwelx ombepcimui
cobnadaem ¢ npodo/ibHoU
ocew mplyoonpobooa

Puc.[112 MoHTax naTpybka npyuBapHoro n3 coctasa KM4

59



PykosoacTtso no akcnnyatauun T.100.000.00 P3
MPUINOXXEHWME XX: Mopsaok yctaHoBKM NnpeobpasoBaTtens pacxoga ucnosHeHunsa C2

(npoposmkeHne)

d10) au)
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y
[poknadku
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1 N
i N X
! W\
oo LV

Puc.[113 YctaHoBKa npeobpasoBatena pacxoga ucnonHexHms C2 Ha Tpybonposoae
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NMPUJIOKEHMUE 3: MoHTaXKHBIH YepTeK

flept nputey.

hiW LO00000L L

Puc. 1 Ycmanobra npeodpasobamess pacxoda {ucnomerue AL FGHLT) Ha mpyoonpobode

{npab AP

flogn. v Gama

Baart uwt N°| b NP dyon

flogn. v Gama

b N° noon

r
K KOHMPO/IEDl el p;

1 - [peaopaszobamens pacxoda buxpebou “Tup3c:
2 - Teproconpomubrerve, 1T

73 - MnyibcHas mpyoka damyuka dabiexus

lycmarabmubaemcs npu Teass50C, /
4 - Kpar omcesHou:
5~ flamyuk dabrerus W

=800. 1000
N

nodaya FHEPZOHOCUME/NA

—

2

//////

JI7LHa NpsaMoAUHeUHOZ0
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Jupoysop 10 5
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Konupobor Popram A3
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hW 10000001 L

Puc 2 Yemarnobra npeadpasobamens pacxoda (ucnoseque B Ha mpydonpobode
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hW 10000001 L

[lodn_u dama
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[lodn_u dama
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AW 10000001 1

Puc 4 Yemarobra npecopazobamens pacxoda (ucnommenue (1) Ha mpyoonpobode
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PykosoacTtso no akcnnyatauun T.100.000.00 PS
IIpunoxenne K: lnanazonbl n3MepeHUsi pacxofaoB BOJbI, CKATOr0 BO31yXa, mapa

AJIsl TANIOBBIX IMAMETPOB VISl Pa3IHYHbIX YCJIOBHII HM3MepeHuil

Tabmuma 1 — JAuama3onsl u3amepeHus pacxoaa Bogsl (mpu yciosusx: T=20°C, p=1000 Kr/nm)

V3MepsieMblii pacxo, M/d
Tumopasmepbl ) Ty, st Qmin Qmin
npeoOpaszoBareeit (mns ucr. (ns ucm. T4) Qmax
T1,T2,T3,TS)
TUPDC-15 15 0,3 0,4 55
THUPOC -25 25 0,6 1,1 18
TUPDC-32 32 1,1 2,3 35
TUPDC-40 40 1,5 3 45
THUPOC -50 50 2,1 4,2 62
TUPDC-65 65 3,8 7,5 112
THUP2C-80 80 4,8 9,6 142
TUPOC -100 100 8,2 16,4 244
TUPOC -150 150 19 36 538
TUPOC -200 200 33 64 970
TUPOC -250 250 51 100 1495
THUPOC -300 300 73 144 2152
THUPOC -350 350 108 212 3170
THUPOC - 400 400 124 246 3665




PykosoacTtso no akcnnyatauun T.100.000.00 PS

JJISI TATIOBBIX IMAMETPOB ISl Pa3JIMYHbIX YCJI0OBU M3MepeHuil (Poa0JIKeHne)

IIpniaoxenne K: /lnanazonbl n3MepeHus pacxoaoB BO3AyXa

Tabmuma 2 — Jlnana3onsl u3MepeHus pacxoja it Bo3ayxa ( mpu ycioBusx: T=20°C, Pabc=1 atm)

H3mepsemblii pacxo/, Mg
Tumopasmepsl ) Ty, wnt Qmin Qmin
npeoOpaszoBareneit (mms uer. (nns ucn. T4) Qmax
T1,T2,T3,TS)
TUPDC-15 15 4 6,5 50
TUPDC -25 25 9,5 17 160
TUPOC-32 32 18,6 33 311
TUPOC-40 40 24,4 43 407
TUPOC -50 50 33,7 60 562
TUPDC-65 65 60,5 104 1010
TUPOC-80 80 77 133 1282
THUPOC -100 100 132 230 2200
THUPOC -150 150 290 504 4850
THUPOC -200 200 522 905 8705
THUPOC -250 250 807 1400 13450
THUPSC -300 300 1163 2015 19370
THUPIC -350 350 1712 2970 28545
TUPOC - 400 400 1978 3430 32970
THUPOC - 500 500 3445 6000 57400
THUPOC - 600 600 5000 8700 83500
TUPOC - 700 700 6700 12000 111000
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Mpuaoxenne JI: YepTex cpeacTB B3pbIBO3ALIUTHI peodpa3oBaTesisi pacxoaa

[ledn._u dama

[lodn_u dama | Baarr uk KP] I KP dyon

B P modn
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Pessia M20x15-7H/ 69
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Pessin M90x15-7H/69
Bapuib
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A lucn Fxi)
Omb ooco *Tumrac @GO
Huxpebou npeoBpasobomens
pocxoda “Tupac
TExidllCT6  ~40tstosss0T
O \oooo 9]

8/, \77

Bapeib
Pessin M90x15-7H/ 69

1 Cneyupukayus: - Kopye,  2-Cmouka — 3-lavka — 4-kopnuyc,
56-Kpeiwky, 7.8 17 18-Koneyo yrnomHumensrae, 10,1112 21- lfpabonoka
B-lhmyyen,  Te-llavoa — 15-Komyo — ynnomrHumessHoe, — 16-boam
azemnenus, 17-fauka  18-Cmekng,  19-Iepmemux WEICON LOCK AN
302-72, 19-npoknadka: 20 - memaniopykab Beicokozo daberus;

2 (bododHely  00ber  B3pwiboHenporuyaemol 00009kt -3 70cMKyo.
(booodksly  a0ber  BapsiBorenpoHuyaeroy  000/0%y 048 UCn. C
uHduKamapam- 460 M. Kyo.

3 Hcnwmamessroe dabrerue 15 MIA.

4. Mamepuan kopryca no3.T-cm.20 cmouiky no32-cm.20, kopnyca 4 u
Kpbiwex no3. 56 - comab AK-12-

5 Ha nobepxrocmsy, odosHaqenrsx  Bapell, He  donyckavmcs
3000UHb, MpeluHs U doyeve nobpexderus. B pess0obsx coeduHeHusx
0XHO ObiMb HE MEHEE NS M0/HX HENPEDBIGHEIX HEMOGDEX TeHHbIX
bumkab 6 sayenneruu.

6. Komwyo ynnomHumesbHoe no3. 15 npedHasHaqeHo ona MoHmaxa
Kaoens C HapyxHeitt GUanempor He onee 9 mm

7. Pesb0abeie  63pslBoHenporuyaemsle  CoBaUHEHUS  KOHMPSAmCs:
Kapnyc nos. 1 v cmouka no3. 2 - npobosokau no3. 12:

Kapnyc nos. 4 v cmouka nos. 2 - zaukad no3. 3

Kpwlwky o3, 5, 6 v kapnyc no3. 4 - npabonokou no3. 10 v no3. 17
HunneseHoe coedurerus ucnk - npabonokad no3 27

7. Pacxadomep npabepums no TY 4213-100-544 146-05 v uHocmpykyuy
110 HACMPOUKE U Kanuopobke.
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