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BBEJIEHUE

Hacrosimee pykoBOACTBO 1O AKCIUTyaTallMK MPEIHA3HAYCHO JJIA U3yYEHUs NPHHITUIA paOOTHI,
YCTPOWCTBA, MPaBWII IKCIUTYaTallUH, TEXHUYECKOTO OOCITYKUBAHUS U MIOBEPKU TMPeoOpa3oBaTels pacxo-
na TUPOC, B nanpHeieM npeodpa3oBaTeilb pacxoa.

B pykoBoacTBe 1o 3KCIUTyaTallud MPUBEICHBI: OCHOBHBIE TEXHUYECKHE XapaKTEPUCTUKH; CBEJIE-
HUSA O paboTe OTACIbHBIX (PYHKIIMOHAIBHBIX YCTPOWCTB; TPEOOBAHUS, KOTOPBIC JOJKHBI BBITOITHITHCS
MIPU MOHTAXXE€ M AKCIUTyaTalluy; YKa3aHUs MO0 MOBEPKE; MpaBUiia TPAHCTIOPTUPOBAHUS, XPAHEHUS; IPyTUe
CBEJICHUs, HEOOXOAMMBIE JIJIs1 00eCIIeueHHs MPaBUIILHOMN IKCITyaTalluK MpeoOpa3oBaTelb pacxo/a.

KoucTpykiuss mpeoOpa3oBarens pacxola IOCTOSHHO COBEPIICHCTBYETCS —IPEANPUSTHCM-
H3TOTOBUTENIEM, IIOATOMY MOTYT OBITh HE3HAYUTEIbHBIC OTIMYUS OT MPHUBEACHHOTO B HACTOAIIEM JOKY-
MEHTE ONMUCAHUS, HE BIHSIONINE HA paOOTOCIIOCOOHOCTh U TEXHUYECKUE XAPAKTEPUCTUKH Mpeodpa3oBa-
TeJIb pacxoa.

[lepedenb TOKYMEHTOB, Ha KOTOPbIE JIaHbl CCHUIKM B HACTOSIIIEM PYKOBOJICTBE, IPUBEAEH B MPH-

Jnoxenuu E.

1 Onucanue u pabora

1.1 Haznauenue

1.1.1 IIpeoOpa3zoBarens pacxona NpeaHA3HAYCH s TPEeoOpa3oBaHus 00BEMHOTO pacxoja JKui-
KOCTH, ra3za 4 napa npu pabouem JaBJIIEHUHM U TeMIEpaType B YHMCIOUMILYJIbCHBIA CUTHAJ C LIEHOM MM-
MyJbca B 3aBUCHMOCTH OT THIIOpa3Mepa mpeodpa3zoBaTelis pacxoja, B udpoBoit curHan RS485 (mporo-
xon Modbus RTU) u, kak onwms, B yHU(UIIMPOBAHHBIH TOKOBBIA curHaN 4-20MA, nnpoBoii cUrHanm Ha
6a3ze HART mporokona u curnan Ha uaaukarop (PKKU). IIpeoGpasoBarens pacxoma MOMKET MpuMe-
HATBCSI B CHUCTEMax AaBTOMATUYECKOTO KOHTPOJSI, PETYIMPOBAHUS M YIPABICHUS TEXHOJOTMUECKUMHU
IpoIeccaMy B PA3IMYHBIX OTPACISX MPOMBIIUIEHHOCTH, a TAK)KE B CHCTEMaX KOMMEpPYECKOTO ydyeTa pac-
X0Jla JKUAKOCTEH, ra3za u napa. I[IpeoOpa3oBarenb pacxoia MOXKET KCILTyaTUPOBATHCS B COCTaBE KOM-
riekca ydera saepronocureneit TUPDOC-T TY 4218-049-75423521-07, a Takke B cOCTaBe IPYTUX H3J1e-
JMH, CUCTEM M U3MEPUTENbHBIX KOMIUIEKCOB, 00ECIIEUMBAIOIIUX IPUEM M 00pabOTKy UMITYJIbCHBIX CHUT-
HaJIOB ¢ MakcuManbHOM yacTtoToi 1000 ', yHM(pUIUPOBAHHBIX TOKOBBIX CUTHAJIOB WJIHM LIU(POBBIX.

1.1.2 Usmepsiemas cpena — Bojia, ra3 (IpUpPOAHBIA, MOMYTHBIH HETSIHOM), BOASHON Map, CxKaTbli
BO3/AYX, a30T W JIPYTHE XUAKOCTH, M Ta3bl, M0 OTHONMIEHHUIO K KOTOPBIM MaTepUallbl TPOTOYHON YacTH
npeoOpa3oBarelis pacxoaa 001aJat0T KOPPO3UOHHOM CTOWKOCTBIO.

[TapameTpsl cpenasl:

®  TEMIICPATYPA .eenreennneenneenneeanieenneenneannenns - roprouuii raz ot munyc 45 1o 50 °C; He-
roprounii raz ot Munyc 45 10 450 °C; map ot 110 mo 450 °C; sxunkocts oT 1 g0 350 °C;

e U3GBITOYHOE AABICHHE, MITa (KTC/CM?) «.oveeeeeeeee e e, o 1,6 - 16 (16 - 160);
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® [UJIOTHOCTb IPU HOPMAJIbHBIX YCJIOBHSIX, KF/MS, 1§ (SR (S (S 0,6;

® BSI3KOCTB (TSI )KUJIKOCTEH ), M2 e 1o 2.10°,

IIpumeuyanue- Ilo cormacoBaHuio ¢ MpeaNpPUATHEM-U3TOTOBUTEIEM JIOIIYCKAETCsl U3MEPEHHE
pacxoja 1 00beMa )KUJIKOCTEH C OOIBIIUMU BSI3KOCTSIMH.

1.1.3 IIpeoOpa3oBarenb pacxoga UMEET HECKOJIbKO UCIIOTHEHUM:

- (nanneBoe ucnoaHenue (A);
- MCIOJHEHUI Tuna «couasuyy» (B);
- TOTPYXKHOE MCHOJIHEHHE JJIs1 TpyOornpoBoaoB nuamerpoM ot 200 1o 2000 mm, Tpedyroiee copoca

JIABJICHUS B TPYOOIPOBO/IC MTPH TEXHUIECKOM 00CTY)KMBaHUU Mpeodpa3zoBaTens pacxonaa (CL);

- TIOTPYXKHOE HCIIOJIHEHUE Hjisi TpyborporoaoB auameTpoMm oT 200 go 2000 mMm, He TpeOyromee
cOpoca JaBieHHsI B TPYyOOIPOBOJIE IPU TEXHUYECKOM OOCITY)KHMBAaHHH MPeoOpa3oBaTems pacxoja

(C2);

- mydroBoe coenunenue (D);
- HCIOJHEHUE C BBIHOCHBIM 3JIEKTPOHHBIM OJIOKOM ()11 U3MEpPEHHs BEICOKOTEMIIEPATYPHBIX Cpej)

(E);

- HCHOJHEHUE C MECTaMHU YCTAHOBKH JaTUMKa JaBJIECHUS U JIaTUMKa TEMIIEpaTypbl (TEpMOCOIPO-

tusneHus) (F);

- HCIIOJHEHHE CO BCTPOCHHBIMU KOH(DY30poM — auddyzopom (G);
- HMCIIOJHEHHUE CO BCTPOCHHBIM CTpyeBbInpsimutesieM (H);
- CABOEGHHBIM mHpeoOpa3oBaTeNb PacXoia C PEe3epBHBIM OJOKOM AJIEKTPOHUKU M H3MEPUTEIbHBIM

CEHCOPOM (UCIIOJIb30BAHUE B CHCTEMaX, TJie BakHa (GpyHKuus pezepBupoBanus) (1);

- HCHOJHEHHUE B 3aBUCHUMOCTHU OT TeMIlepaTypsl usmepsiemoit cpeasl (T):

T1 — remnieparypa cpensl o Munyc 45 1o 70°C;

T2 — remnieparypa cpensl oT MuHyc 45 10 200°C;

T3 - remnieparypa cpeasl oT Munyc 45 1o 300°C;

T4 — Temnepatypa cpepl oT MUHYC 45 10 450°C;

OO61muii BUJ UCTIOHEHUH ITpeoOpa3oBaTessl pacxoja NpUBEICH B MPUIIOKEHUH B.
[TpumMedanue: 37€KTPOHHBIN 0510k MOXkeT ObITh n3rororiieH ¢ JKKU (11 Bcex HCHOTHEHUH ).

1.1.4 Tlpeo6pazoBatens pacxona TUPOC-EX oTHOCHTCS K B3pBIBO3AMTUIIIEHHOMY JIEKTPOOOOPY-
nosanuto rpynmsl II mo 'OCT P 51330.0 u npeanasHaueH 111 NPUMEHEHMSI BO B3PBIBOOIIACHBIX 30HAX
MOMEIIEHUN U HapyXHBIX YCTAHOBOK B COOTBETCTBHH C YCTAHOBJIEHHOW MapKHUPOBKOH B3pPBHIBO3ALIUTHI,
TpeboBanusMH AeicTBytomux «lIpaBun ycrpoiicta anekrpoyctaHoBok» (ITYD rit. 7.3), «IIpaBun TexHu-
YECKOM AKCIUTyaTalllu 3ekTpoycTtaHoBok norpedureneit» (IITI3I1 rn.3.4), TOCT P 51330.1, apyrux
HOPMATHUBHBIX JOKYMEHTOB, PETJIAMEHTUPYIOIIUX IPUMEHEHHUE BIIEKTPOOOOPYIOBAaHUS BO B3pBIBOOIIAC-

HBIX 30HaX, U PykoBojactBa no skcruryataruu  T-100.000.00 PD.
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B3pbiBo3anuiieHHbIi peodpa3oBaTeb UMEET BUJ B3PHIBO3AIMTHI «B3phIBOHEIIPOHHIIaeMasi 000-

JIOYKa» C YPOBHEM B3PBIBO3AIIUTHI «B3PHIBOOE30IACHBINY» ¢ MapKUPOBKO# 1Mo B3pbiBozammTe "1EXAIC(T1-
T6) ", coorBerctByeT TpeboBanusiv 'OCT P 51330.0, TOCT P 51330.1.
B3pbiBo3ammuiieHHblid npeodpa3oBarenb npeaHa3HadeH A paboThl BO B3PHIBOONACHBIX 30HAX, B KOTO-
PBIX MOTYT 00pa30BBIBATHCSI B3PHIBOOIIACHBIE CMECH T'a30B M MapoB ¢ Bo3ayxoM kateropuu Il A, 11 B, 1IC
rpyrnn T1-T6 mo 'OCT P 51330.11.

1.1.5 Tlo 3ammméHHOCTH OT BO3JACHUCTBUS OKpYXKArOLIeH cpeabl MpeoOpazoBaTelb pacxona HMeEeT
crernenb 3amuThl [PS7 mo 'OCT 14254.

1.1.6 Tlo ycTOMYMBOCTH K BO3JCHCTBHIO CHHYCOMIAJIBHBIX BHOpaIMii MpeoOpa3oBaTeib COOTBET-
ctByet rpymie ucnoiaHenus N2 mo 'OCT P 52931.

1.1.7 Tlo ycTOWYMBOCTH K BO3JEUCTBHIO aTMoc(hepHOro maBiieHUs mpeoOpa3oBaTellb pacxoaa
oTtHOocuTcs K rpynne ucnoiadenus P1 no 'OCT P 52931.

1.1.8 Tlo ycTOMYMBOCTH K BO3JECHCTBHUIO TEMIEPATYphbl U BIAKHOCTH OKPYXKAIOIIErO BO3/yXa —

rpynna ucnonHenus C4 no 'OCT P 52931, Ho i1 TeMiiepatypbl OKpY»KaroLIero BO3AyXa OT MHU-

Hyc 45 10 50°C 1 OTHOCUTENLHOM BIAXKHOCTH Bo3ayxa 10 95% npu temmnepatype 35°C.

1.1.9 YcnoBHoe o003HaUeHHE TTPeoOpazoBaTesl pacxoa MpH 3aKa3e COCTABISAETCS MO CTPYKTYp-
HOH cxeMme, puBeeHHOM B [Ipunoxxennn A.

[Tpumep 3anrcu o6o3HaUeHUs mpeoOpa3zoBaTelis pacxoja MpH €ro 3aKasze U B JOKYMEHTALUU JIpy-
rOi MPOYKIIMU, B KOTOPO OH MOKET OBITh IPUMEHEH:

- Ilpeobpazosamenv pacxooa /[y=80 mm, usmepsemas cpeoa — 2as, memnepamypHoe Ucnojme-
Hue T2 (memnepamypa cpedvt om munyc 45 0o 200 °C), koncmpykmusHoe ucnoanenue A — ¢ranyesoe,
mun 8v1x00Ho2o cucHana YU (uucnoumnynvcusiii), oasnenue 2,5 Mlla, U- naruuue KKH, Ex - 3pbigo-
3aWUWEHHOe UCNONIHEHUE:

TUPOC-80 -1 -Tl- A-YHU- 25—-H-EX - TV 4213-100-544146-05

Ipumeuanue: Ilpu oghopmnenuu 3axasa obosnauenue TY ne ykazvieams.
1.2 TexHMYeCKHE XaPAKTEPUCTHKH

1.2.1 TIlpemen OTHOCHUTENBbHOW TMOTPEIIHOCTH TMpeoOpa3oBaTensi pacxoja HUCIOJIHEHHI
AB,D,EF,GH,IT nmpu npeobpa3zoBaHnN 0ObEMHOTO pacxojia B YACIOUMITYIbCHBIA CUTHAT U TIPH pa-
6ote mo mudpoBoMy UHTEphENCY C MEePCOHAIBHBIM KOMIBIOTEPOM U Tporpammoit «Mouutop T», mis
pabounx yCIOBUN HKCIUTyaTallli PaBEH:

- JUIA BOJBI B Jauama3oHe pacxoaoB oT Qmin go Qt — + 1,5 %, B auama3zone pacxomoB ot Qt mo

Qmax -+ 0,5 %,;

- JUId ra3a B AMamna3soHe pacxooB ot Qmin go Qt — + 1,5%, B auamaszone pacxomoB ot Qt mo Qmax

-+1,0%
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- JUIs mapa B Auama3one pacxonoB ot Qmin go Qt —+ 2 %, B quanaszone pacxonoB ot Qt o Qmax -
+ 1,5 %;
[Mpumeuanune: Qt = 1,7*Qmin. (xumamazon pacxoxa ot Qmin mo Qt xapakrepusyercs YHCIOM
Peiinonbsaca or4000 mo 20000).
1.2.2 Ilpenen OTHOCUTENHHON MOTPEUIHOCTH MTpeodpazoBarens pacxoa ucnonnenuit C1, C2 npu
npeoOpa3oBaHuK 00BEMHOI'0 Pacxo/aa B YUCIOUMITYJILCHBIN CUTHAII M TIPH paboTe 1o 1udpoBoMy
uHTEepdeiicy ¢ nepcoHaTbHBIM KOMIBIOTEPOM U Iporpammoil «Mouutop T», nist pabounx ycio-
BHI SKCIUTyaTaIliy PaBeH:

- U1 BOJBI B quana3oHe pacxoqoB oT Qmin go Qt — £ 2 %, B nuana3one pacxoaoB ot Qt mo Qmax
-+ 1,5 %;

- JUIi rasa B Jquarna3oHe pacxogoB or Qmin go Qt — + 2%, B auana3one pacxoaoB ot Qt 10 Qmax -
+1,5%

- JUId mapa B aMariazoHe pacxooB oT Qmin go Qt —+ 2,5 %, B nuanaszone pacxooB ot Qt ;o Qmax
-+ 2 %;
[Mpumeuanue: Qt = 1,7*Qmin. (quama3oH pacxoma or Qmin mo Qt xapakTepu3yercss YKCIOM
Peiinonbaca or4000 1o 20000).
1.2.3 JlonomHUTENbHAS TPHUBEICHHAS TOTPENTHOCTh MpPeoOpa3oBaHUsl IMUPPOBOTO BBIXOTHOTO

CUTHaJa B TOKOBBbIN curHan 4-20MA He npesbimaet +0,15%.
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1.2.4 Jlnana3onsl u3Mepenus pacxonaa ans ucnonnenuit A,B,D,E,F,G,H,l, T npeobpazosarens

npuBeeHbI B Tabmuie 1 (s )KuAKUX cpen) v B Tabmuiie 2 (71 Ta3000pa3HbIX Cpell U mapa).

Ta6muma 1 — Jlnamna3oHsl H3MEPEHHS pacxoa JUIs )KHIAKUX CPel

Tunopazmepsl H3mepsiemblil pacxo/, M4
y Ay, Mm .
npeoOpazoBaresnein Qmin Qmax
THUPDC-15 15 0,3 7
TUPOC -25 25 0,6 19
THUPDC-32 32 1,1 29
THUPOC -50 50 2,1 65
THUPDC-80 80 7 180
TUPOC -100 100 10 270
THUPDC -150 150 19 620
THUPDC -200 200 34 1100
THUPDC -250 250 40 1690
THUPDC -300 300 45 2500
THUPDC -350 350 70 3390
THUPSC - 400 400 90 4430

Tabnuna 2 — Jlnana3zoHsl U3MEPEHUsI pacxoja Uit ra3000pa3HbIX Cpel U mapa

Tunopasmepsl N3mepsemblii pacxo, Mg
y Ay, MM .

npeoOpaszoBaresei Qmin Qmax

THUPOC-15 15 4 45

TUPOC -25 25 12 160

THUPDOC-32 32 18 220

TUPOC -50 50 45 550
THUPOC-80 80 80 1400
THUPOC -100 100 120 2200
THUPOC -150 150 260 5000
THUPOC -200 200 450 9000
THUPOC -250 250 750 14000
THUPOC -300 300 1100 20000
THUPOC -350 350 1500 27000
THUPOC -400 400 1940 35200

[Ipumeuanwue:

1. TIpeobpa3zoBarenu pacxoja UCHOIHEHUs B BBITyCKalOTCS CIEAYIOMNX TUIIOPA3MEPOB:
My 15...200 mm.

2. IlpeobGpazoBarenu pacxoja ucnoiHeHus D BeiyckaroTcs cinenyromux tunopasmepos: [y 15, 25 mm.
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1.2.5 Jlnanazonsl u3aMepenus ckopocty uist ucnoianenuit C1,C2 npeoOpa3oBaTens MpUBEACHHI B
tabmuie 3 (uist )KuaKkux u razooopasueix cpen). Ucnomaenus C1, C2 nmpeobGpazoBarens pacxoaa mpumMe-

HAIOTCS U1 TpyOonpoBoaoB auamerpom oT 200 10 2000MM.

Tabmuma 3 — Jlnama3oHsl ©3MEPEHUSI CKOPOCTH IS )KHUJIKHX, Ta3000pa3HbBIX Cpell U mapa

N3mepsemas H3mepsiemast CKOpOCTh, M/C
cpena Vmin Vmax
Kunkocrts 0,5 6
["azoo006pa3nas cpena
p pen 5 60
(mmap)

Jliis mepecueTa CKOpOCTH B 00bEMHBIN pacxo He00X0AUMO BOCIOIb30BAThCS clenyouei Gop-
myioit: Q=3600*S*V, m*/u
e S — mIoma s BHYTPEHHEr0 AHaMeTpa TpyOompoBoa, M-,
V — ckopocts (Vmin wimn Vmax), m/c (cm.tabiuiry 3)
[Tpumep: Heo6xoanMo paccuuTaTh MUHUMAJIBHBIA U MAaKCUMAJIbHBIN H3MepsieMblil pacxo[ Uit TpyOo-
IIPOBOJIA C BHYTPEHHUM uametpoM 450 mm. Torza mromas S=((0,45%0,45)*3,14)/4=0,159 m*;
Tt xuakocta: Qmin=3600%*0,159*0,5=286,2 MS/II;
Qmax=3600%*0,159*6=3434,4 m*/u;
Jnist Ta3000pa3HbIX Cpes U napa:
Qmin=3600%0,159*5=2862 m>/u;
Qmax=3600*0,159*60=34344 v’/u;
1.2.6 CripaBO4HBIN pacueT U3MEPSIEMBIX PAacXOJ0B Mapa (Kr/4) Ijisi pa3HbIX TUIIOPa3MEpPOB Ipe-
oOpa3oBartens pacxonaa npusezeH B [lpunoxennn b.
1.2.7 IIpeobGpa3zoBarenb pacxoa UMEIOT CIEIYIOIIIE MIEKTPHUECKUE BHIXOIHBIC CUTHAIBI:
- YHMCJIOUMIYJIbCHBIA CUTHAJI C IIEHOM MMIYJbca B 3aBUCUMOCTH OT THIIOpa3Mepa Mpeodpa3oBaresns
pacxoja ¥ mapamMeTpoB U3MEPSEMOI cpe/ibl;
- 1mdpoBoii Beixoa ¢ uatepdeiicom RS 485 (mporokon ModBus RTU);
- TOKOBOI1 BbIx01 4 — 20 MA (B BUJE ONIUN).
1.2.8 AwmmMryaa UMITyJIbca Ha CONPOTHBICHNUHN Harpy3ku 1 kOM u Hanpspkenuu nutanus 30 B -
He MeHee 10 B, mymrensHOCTh MMITynibca - He MeHee 0,4Tu, mc.

1.2.9 Iludposoii BeIxoa npeodbpazoBarens pacxoaa ¢ unrepgpeiicom RS 485 uepes aganrep un-
Tepdeiica coeqUHSIETCS] ¢ BHEUTHUMH YCTPONCTBAMHU BBIYUCIUTENHbHON TEXHUKH (TIEPCOHATBHBIMU KOM-
nbploTepamu) uepe3 crangapTHbiii COM — nmopt (mopt ¢ nocienoBarenbHbiM HHTEpdericom RS 232C)
win USB mopt. Ha mnepcoHasbHbIN KOMIBIOTEP C YCTAaHOBJICHHOH omnepannonHoi cucremoit Windows

XP u nporpammoit «Mouutop T» 1o untepdeiicy RS 232C nepenarores crieayromue 1aHHbIe:
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- 3HAYEHHS H3MEPEHHOTO PACX0ja B M /4 WIIH B 11/C;

- JIIUTENbHOCTh BBIXOJHOTO UMITYJIbCA B CEKYH/aX;

- MEpHuOJ BBIXOAHBIX UMITYJIbCOB B CEKYH/aX;

- BEC BBIXOJHOT'O UMITyJIbCA B JIUTPAX;

- Bpewms Jemn(upoBaHus B CEKyHIAX;

1.2.10 DnekTpuueckoe MUTaHUE MpeoOpazoBarTelis pacxoja OCYHISCTBISETCS OT MCTOYHHMKA IH-

TaHUs MOCTOSHHOTO TOKa Hampspkenuem (24,0 = 1) B, obecneunBaroiieM Tok Harpy3ku jgo 150

MA.

1.2.11 JIns mpeoOpa3oBaTesnsi pacxo/ia ¢ YUCIOMMITYJIbCHBIM BBIXOJHBIM CHUTHAJIOM JOMYCTHMOE
BHEIIHEE HaNpsHKEHUE MUTAaHUS YUCIOMMITYJIBLCHOTO BBIXO/a JIOJKHO OBITh He Oosee 24 B. Makcumaib-
HOE CONPOTHUBIIEHHUE HArpy304Horo pezucropa Rmax (xkOm) npu 3ToM paBHO:

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

rae U — BHeniHee HanpspkeHue muTanus, B; Imax = 10 MA.

MHUHHUMAITBHOE CONPOTHBIICHIE HArPY304HOrO pearctopa Rmin normkHo ObiTh He MeHee 0,5 KOM.

1.2.12 Ins mpeoOpazoBaTensi pacxo/ia ¢ TOKOBBIM BBIXOJHBIM curHasioM 4 — 20 MA nomycTtiumoe
BHEIIIHEE HaIpsDKEHUE MUTaHMs BBIXOJIA JOJDKHO ObITh He Oosee 24B. MakcuManbHOE HAarpy304HOE CO-
nportusiearne Rmax (kOm) i mpeoOpaszoBarenst pacxoia ¢ TOKOBBIM BBIXOJHBIM CUTHAIIOM 4 — 20 MA
MMEET 3HAUYCHUS, HE MPEBBIIIAIONINE BEIUYNHBI

Rmax = (U - 6)/Imax, @)

rae: U — nanpspkenue nutanus, B; Imax = 20 MA.

1.2.13 ludposoii BeIxoaHOM curHan Ha 6aze HART-nporokona obecneunBaet
CBSI3b MpeoOpazoBaTess pacxoja ¢ JPYTUMHM YCTPOMCTBAMH HPU MOMOIIM YaCTOTHO MOJAYJIMPOBAHHOTO
CUTHaJIa, HAJIO)KEHHOTO Ha TOKOBBbIM curHai. PerynupoBaHue u HacTpoiika mpeoOpa3zoBaTelsisl pacxoia
MOXeET MpoBOIUThCS ¢ momoulbto HART-mozema uinum koMMmyHuKaTopa. IIporpamMmHoe obGecrieueHue
HART-Mactep asia pabotsl ¢ HART — MozieMoM 1mocTaBiisieTcst O OTIEIbHOMY 3aKa3zy.

1.2.14 ITapametps! KK
KKU otobpakaet crneayromryo HHGOPMAITUIO:

- BEJIMYMHY MCHOBEHHOTO pacxoja, M3/4 (wiu ji/4);

- BEJINYMHY HAKOTUICHHOTO 00Bhema, M3 (11);

- TIpY HaJMYUU TOKOBOTO BbIXOJa - BepxHMU mpexaen usMmepenus (BIIN), HwxHuil npenen uamepeHuit
(HITHD)

C noMoIIbI0 KHOTIOK YIIPAaBICHUS UHAMKATOPA JOCTYIHBI ceIytoniie (yHKIUHU:

- usmenenue BIIN, HIIH;

- cOpOC BEIMYMHBI HAKOIUIEHHOT'O PacXo/1a;

- BBIOOD €IMHUIL U3MEPEHMUS,;

- BLI60p peiKxumMa OTO6pa)KeHI/I${ JAHHBIX Ha HHIMKATOPE,
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- BbIOOp pesknma pocrtymna "3anpemnieH"/"Paspermien";
- U3MEHEHHUE MapoJis;
[Tonpo6HO onucaHne MEHIO MPEICTABICHO CTPYKTYPHOM CXEeMOH B MPUIIOKEHUH B.

1.2.13 MomHocTb, oTpedisiemast mpeoodpa3oBaTeIeM pacxo/ia OT UCTOYHHKA MUTAHUsA, HE TIpe-
BeImaeT 1,5 BA.

1.2.14 T'abGaputHble, ycTaHOBOUHBIEC (IIPHUCOCAMHUTENBHBIE) pa3Mephbl MpeodpazoBaTelis pacxoaa
Y Macca COOTBETCTBYIOT JJaHHBIM, YKa3aHHbIM B [Ipuinoxenuu B.

1.2.15 TlpubnmxeHHbie 3HaUCHUS OTEeph aaBieHus AP Ha npeoOpasoBaresne pacxo/ia MpyUBEICHbBI
B [Ipunoxxenun I'.

1.2.16 Cpennssi HapaOOTKa Ha OTKa3 MpeoOpa3oBaTeliss pacxo/ia, C YIeTOM TEXHHYECKOTO 00CTy-
YKUBAHUS, PErJIaMEHTUPYEMOI'0 PYKOBOJICTBOM I10 AKCIUTyaTalluU, AOKHA cocTaBiATh HE MeHee 50000 u.

1.2.17 IlonHsblil cpeanuii cpok ciayxk0Obl mpeoOpa3oBaTens pacxoaa He MeHee 12 yer.
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1.3 O0ecnevyeHne B3pbIBO3ANINIIIEHHOCTH

B3priBozamura npeobpazoBarenei pacxoa 00eCeunBaeTCs CICAYIOIIUMHI CPEICTBAMH:
1.3.1 DnekTpudeckue 3JIEMEHTBI TPeoOpa3oBaTes pacxojia 3aKIF0UeHbI BO B3PIBOHEIIPOHUIIAEMYIO 000-
JIOYKY, BBIZICP)KMBAIOIIYIO JaBJICHHE B3PhIBA M MCKIIFOYAIONIYIO TIepeady TOPEHHS B OKPYKAOIIYIO B3PbI-

BOOMACHYIO CpeLy.

1.3.2 MunumaneHas oceBas JUIMHA pe3bObl U UMCIIO MOJHBIX HENPEPHIBHBIX BUTKOB 3allCIIEHHs pe3b0o-
BBIX COEJMHEHHUI COOTBETCTBYIOT TpeboBaHUAM B3pbiBo3auuThl o ['OCT P 51330.1. DnemenTs! kpen-
JeHUs Aetanell 000104KH, KaOeabHbI BBOJ, TOKOBEYIINE U 3a3eMIISIFOILUE KJIEMMbI IPEI0XPaHEHbl OT
CaMOOTBUHYMBAHMS C IOMOUIbIO KOHTpraek. IloBepxHocTh 000s10uky IpeoOpa3zoBarelis pacxoja 3alu-

IeHa OT KOPPO3UH JIAKOKPACOYHBIM TOKPBITHEM, Pe3b0OBBIC coeMUHEHHS — cMa3koi tuma [IMATHUM-

221.

1.3.3 KabGenpHbIif BBOA 00eCrieurBaeT MPOYHOE U MOCTOSHHOE YIIJIOTHEHUE KalOems. DJIeMEeHTHI YIJIOTHe-

HUS COOTBETCTBYIOT TpeOoBaHusM B3pbiBo3amuThl o 'OCT P 51330.1.
1.3.4 DnekTpoHHBIE Y311bI IpeoOpazoBaTeei pacxoa He UMEIOT UCKPSILIUX JIEMEHTOB.

1.3.5 KoHCTpyKIHs U1 MaTepuaibl KOPITyca U OTACIIBHBIX YacTe 000JIOYKU BBHIMOJHEHBI C YIETOM OOIINX
tpeboBanuit ['OCT P 51330.0 ansa snekTpooOopyaoBaHMsl, Pa3MEIIEHHOTO BO B3PBIBOOMACHBIX 30HAX.
VYIUIOTHEHUS U COEAMHEHHUsSI 3JIEMEHTOB KOHCTPYKIMHU obOecneunBatoT creneHb 3auuTsl P57 mo 'OCT
14254. Mexanudeckasi IpOoYHOCTh 0005104ku cooTBeTcTBYeT Tpeboanusm ['OCT P 51330.0 musa snek-
TpoobopynoBanus Il rpynmnbl ¢ BHICOKOW OMAaCHOCTHIO MEXAHUYECKUX MOBpEeXJIeHUN. OpUKIMOHHAs UC-
KpoOe30macHOCTh 00ecreynBaeTCsl MPUMEHEHHEM CIIJIaBa alFOMUHUS C HU3KUM COJACpKAaHHEM MarHus

(menee 7,5%).

1.3.6 MakcumManbHas TeminepaTypa HarpeBa Hapy)KHOH MOBEPXHOCTH OOOJIOYKH B YCTaHOBJIEHHBIX 3KC-

IUTyaTallMM He IPEBbIIIAeT JOIMyCTUMOT0 3Ha4eHUs Il TeMiiepatypHoro kiacca mo 'OCT P 51330.0.

1.3.7 Ha Kopmyce Hp606p330BaTCHeﬁ HMECTCA MpEAYNPCAUTCIIbHAA HAAIIUCh U TabauyKa ¢ YKa3aHHueM

MapKUPOBKH B3PBIBO3AIIUTHI 1 3HAKA X.
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1.4 KoMmieKkTHOCTH
1.4.1 TIpeoOpa3zoBaTenb pacxo/ia COCTOUT U3 COOCTBEHHO ITpeoOpa3oBaTess pacxoa U KOMILJIEKTa

MOHTaXHBIX yacteit — KMY.

1.4.2 KoMIuiekT mocTtaBKd IpeoOpa3oBaresisl pacxoja MpuBeacH B Tabutie 4

Tabnuna 4
1 HaumenoBanue Koin-Bo [Ipumeuanue
2 |IIpeobpazoBatens pacxomga TUPDOC 1 I}f;r;OHHeHHe COTTIACHO 34~
3 |Hacmopr 1
JIOIIyCKaeTcCsl puiaraTh 1
9K3. Ha HECKOJBKO IIPeoo-
4 | PyKOBOJCTBO IO 3KCILTyaTaluu 1 pasoBareiier pacxo/a,
MIOCTABJIIEMBIX B OJIMH a/I-
pec
5 | Komrutekt MOHTa)HBIX yacteit (KMY) 1 To 3akasy
6 | Ananrep unrepdeiica USB/RS485 1 To 3akasy
7  |IIporpamma «MouuTop T» 1 To 3akasy
8 | YmakoBka 1
9 brok nutanus 4-x kanansHbiii ATM-3420, 24B 1 ITo 3aka3zy
(2 kanana lyn=200MA, 2 kanana lpx=25mMA)
10 W3meputenbHas ckoba i OeCpoIMBHON METOAUKHU T10- 1 [To 3akazy
BEPKH
11 Kommnekt coequnurensubix kadeneit K120.00 nms 1 ITo 3aka3zy
OecrpoJMBHON METOAMKYU TOBEPKU
12 |TIpeoGpa3zoBatens uaTepdeiicor RS485/USB ATM 3510 1 To 3axasy
13 |IIporpamma «HART-Master 1 To 3axasy
14 |HART-mozem 1 To 3axasy

1.5 ¥YcrpoiicTBo u padora

1.5.1 YeTpolicTBo npeobpa3oBaTens pacxoja

[IpeobpazoBarens pacxoa COCTOUT U3 MPOTOYHON YacTH M SJIEKTPOHHOTO Os10Ka. [IpoTounas
4acTh MPEACTABIAET COOO0H MONBIM HMIMHIP CHENHUATbHON KOHCTPYKIIMHU, B IIONIEPEYHOM CEUEHUH KOTO-
pOTro YyCTaHOBJIEHO Teslo 00TekaHus: U quddepeHInalbHbII YyBCTBUTEIbHBINA AJIEMEHT 32 HUM.

DNEeKTPOHHBIN OJIOK COEMHEH C MPOTOYHOM YacThIO TPyOUATHIM KPOHIITEHHOM MIIM THOKUM Me-
TaJNIOPYKaBOM (B 3aBUCUMOCTH OT HCIOJHEHHs). DIEKTPOHHBIA OJIOK BKJIHOYaeT B ceds nuddepeHiu-
QIBHBIA YCHJIUTENb CUTHAIOB, PUIBTP M LUGPOBOH KOHTPOJUIEP, OCYLIECTBISIOMIEro U(poByo 0Opa-

6OTKy u q)OpMPIpOBaHI/Ie BBIXO/JHBIX CUT'HAJIOB. IleuaTHBIEC MIATHI pasMEICHbI B METAJTNIMYECKOM KOPITYy-
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ce, 00eCTIIeUnBaIOIIEM 3aIIUTy JJICKTPOHHBIX KOMIIOHEHTOB OT JEHCTBUS cpenbl co creneHbio IP 57 mo
I'OCT 14254.

1.5.2 llpunuun paboTsl npeoOpa3zoBaTeis pacxoaa

B npeoOpa3zoBatene peann3oBaH BUXPEBOW METOJ U3MepeHus pacxoaa. Haberaromuii moTok ra-
3a (OKUIKOCTH) Ha Tene 00TeKaHMs pa3/eNnsieTcss U 00pa3yeT BHXpPH, IIOOYEPETHO CPHIBAIOIIUXCA C MPO-
THUBOIOJIOKHBIX CTOpOH Tena. YactoTa oOpa3oBaHMs BUXpEH 3a TEIOM OOTEKaHUs MPOIOPLHUOHAIbHA
CKOPOCTH TOTOKA ABMXKYILENCS cpelibl. YyBCTBUTENBHBIN 3JIEMEHT BOCHPUHUMAET YacTOTY CPbIBA BUX-
peil 1 npeodpasyeT UX B DJIEKTPUUYECKHUIM CUTHAJ, KOTOPBI MMOCTYHAeT B 3JEKTPOHHBIN OJIOK. DIEKTPOH-
HBIA OJIOK TOCNIE yCUJIeHUs, GMIbTPALUK, PEoOpa3oBaHUi U MPOTPAMMHOM 0OpabOTKH 3TOT0 CHUTHAJA
dbopMupyeT BBIXOHBIE CUTHAJIBI IPeoOpazoBaTes pacxoia.

1.5.3 Bribop Tunopasmepa npeoOpa3zoBareiisi pacxoaa

OpHuM U3 BaXKHEUIINX YCIOBHUM IITATHON PaOOTHI U MOTY4YEHHUS JOCTOBEPHBIX PE3yabTaTOB U3-
MEpPEHUH SBIISETCS BBIOOP ONTHMAILHOIO TUIIOpa3Mepa npeoldpazoBatenis pacxoaa. OCHOBHBIMU KpUTe-
PUSIMH JIJIS1 3TOTO CITY)KaT:

- COOTBETCTBHME TEXHMUYECKUX XapaKTEPUCTUK MpeoOpa3oBarTess pacxoa pealbHbIM TEXHOJIO-

THYECKHUM IapaMeTpam (Juana3oH pealbHbIX PacXo0B, Ieperna 1aBJIeHHs B TpyOOnpoBoe);

- auameTtp yciioBHoro npoxoza (YY) tpybornposona;

- OLICHKA JOMOJHUTEIbHBIX TUAPABINYECKHUX MTOTEPD;

Ha npaxTuke TpyOOHpOBOIBI, IO KOTOPHIM ITEPEKAUMBACTCS U3MEpsieMast Cpefia, 4acTo NMEIOT AUaMeTpPhI
YCIIOBHOT'O TIPOX0/1a TOPA3I0 OOIIbILIE, YeM TpeOyeTcst I pealbHbIX PacXO/IOB.

JlnHamideckunii quana3oH Jr00ro mpeodpazoBareis pacxo/ia orpaHndeH cHusy. [loaromy npuxoaures
1o10MpaTth TUIIOpa3Mep MpeodpazoBaTesst pacxoa ¢ YCIOBHBIM IUAMETPOM  MEHBIIIE YCIIOBHOTO JTaMeTpa
TpyOorpoBosa. PexkoMeHyeTcs: ycTaHaBIMBaTh TUIIOpa3Mep peoOpa3oBarelisi pacxo/ia, N3MepsieMbIi pacxo/
KOTOPOro Qmin (cM. Tabm. 1 1 2) He NpeBbIIIaeT HAMMEHBILETO 3HAYEHHUs! pealbHOro pacxona. [Ipu 3Tom HeoO-

XOOUMO IMPOBECTH OLICHKY JOIMOJHUTCIIbHBIX THAPABIMYCCKUX ITOTCPL B pr60HpOBOI[e.
1.6 MapkupoBKka u IJIOMOMpPOBaHHE

1.6.1 MapkupoBka
1.6.1.1 Ha TaGnuuke, MpUKpPEIUIEHHOM K MIPeoOpa3oBaTeo pacxo/1a HAHECEHbI CIEeAYIOLINE 3Ha-

KM U HaAIIUCH:

TOBApPHBIN 3HAK MPEANPUATUI-U3TOTOBUTEIIS;

- ycIoBHOE 0003Ha4YeHHUE Mpeodpa3zoBaTes pacxoa;
- 3aBOJCKOW HOMED;

- pabodee aBieHUE;

- MakcuMallbHas TeMIepaTypa H3MepsieMO Cpebl;

- U3MEpACMaida Cpcaa,
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- JIMaMeTp yCIOBHOI'O IPOXO/a;
- TOJ BBINYCKa;
- 3HAK yTBEP)KJEHUS TUIIA CPEICTBA U3MEPEHMUS;
1.6.1.2 B cootBerctBuu ¢ TpedoBanusmu ['OCT P 51330.0, TOCT P 51330.1 npeoGpa3oBareib
pacxona TUPDC-EX umeer mapkupoBky B3pbiBo3amuTbl: 1EXAIIC(T1-T6)X.
3HaK «X» B MApKHUPOBKE B3PbIBO3AIIUTHI O3HAYACT:

- IIpU DKCIUTyaTallud HEOOXOJUMO NPUHUMATh MEPHI 3aLUThl OT MPEBBILEHUS TEM-
neparypbl Hapy>KHOM OBEPXHOCTH JaTuMKa BCJIECICTBUE HArpeBa OT U3MEPsieMOW Cpe/ibl BhIIIE 3HAUe-
HUs, gonyctumoro uist reMieparypHoro kiacca T1...T6 mo 'OCT P 51330.0;

- B3pbIBO3alIUTa 00eCIeYrBaeTcs MpH JIaBJICHUH B MaruCTpaiu, Ha KOTOPOH YCTaHOBIIE-
HBbI JaTYMKH, HE IIPEBBIIIAIOIIEM MAaKCUMaIbHOIO 3HAUEHUS, IOIIYCTUMOTO JUIsl JTaHHOW MOJENN;
- IPH KCIUTyaTalliu AaTYuKa HE00X0UMO 00€CIIeYUTh FTePMETUYHOCTh COCTUHEHUS TIPO-
TOYHOM YaCTH C U3MEPUTENBHBIM Y4aCTKOM MarucTpaiu.
IIpeodOpaszosarenn TUPOC-EX pomkHBl UMeTh TaOIMUKy ¢ MapKUpPOBKOW IO B3pBIBO3ALIUTE:

«1EXdIICT6X, -40°C<t;<+50°Chy.

1.6.1.3 Ha xpsimkax 31eKTPOHHOTO IpeoOpa3zoBaTelis AO0HKHBI ObITh HAHECEHBI MPEeAyIpeu-

TCIBHBIC HAAIIMCHU: JJIA npeo6pa30BaTeJm B3PbIBO3ATUIICHHOIO NUCIIOJIHCHUA —

«OTKpBIBaTh, OTKIIOYHB OT CETHY;
1.6.1.4 Ha Ttape /it TpaHCIIOPTUPOBKU HAHECEHBI HECMBIBAEMOM KPACKOM, KOHTPACTHOMN IIBETY
Tapbl, OCHOBHBIC U IONIOJHUTENIbHBIE HHPOPMAIIMOHHBIE HAITUCH U MaHUITYISIIUOHHBIE 3HAKHU, COOTBET-

cTByIoIIME 0003HaueHusaM: «Bepx», «bepeub OT Biaruy».
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1.6.2 IlnombupoBanue

1.6.2.1 [InomOupoBaHrEe MPOU3BOIUTCS C IEIBIO TOATBEPIKICHUS MPOXOXKIEHUS ITpeoOpazoBarTe-
JIeM pacxoja MEpPBUYHON WU IEPUOJUYECKON TTOBEPOK.

1.6.2.2 TInomOupoBanue mpeoOpa3zoBaressi IPOU3BOAUTCS B MECTE YCTAaHOBKU PE3b0OBOM CTOMKH

AJIEKTPOHHOTO 0JIOKAa HABECHOU MIOMOOM (QTFOMIUHUEBOW UM CBUHIIOBOH )
2 UcnoJsb30BaHuE MO HA3HAYEHUIO

2.1 DkcnJayaTallMHOHHbIE OTPAHUYEHUS

2.1.1 IIpeobpazoBaTenb JOMyCcKaeT SKCIUTyaTallio MIPU TeMIIEpaType OKpYKaIOIIero Bo3ayxa OT MH-
nyc 45 no 50°C npu BnaxkHoctu Bo3ayxa a0 95 % npu temneparype 35 °C. YcranaBinuBaercs rnpeoopa3opa-
TEJb pacxo/ia B MOMEIICHUN WM Ha OTKPBITOM BO3/IyX€ 0] HABECOM.

2.1.2 TpyOompoBoJ B MeCTe yCTAaHOBKHM IMPeoOpa3oBareis pacxojia HE JOHKEH HCIBITHIBATH I0-
CTOSIHHO JIEHCTBYIOIIMX BUOpAIUi M yAapOB, BIUSIONIUX HA €ro paboTOCIIOCOOHOCTD.

JloImyCcTUMBIN ypOBEHb BUOpalu TPyOONpOBOaa Xapakrepusyercs dactotoit 10-55T 1, ammuTy-
nou cmemenus 0,35Mm.

2.1.3 Jlns npenoTBpallleHusl KaBUTAllMU JIaBlIeHUE XKUAKOCcTH P B TpyOOmpoBoj€e HAa pacCTOSIHUM
5 nuameTpoB TPyOBI HUXKE MMPEOOPA30BATENS PACX0/1A TOJDKHO ObITh HE MEHEE BETUYUHBI:

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

rae AP - motepu Hamopa Ha npeoOpa3oBaTelnb pacxofa, klla; p,- naBneHue mapoB KUAKOCTU MPU
pabounx yciosusx, klla.

2.1.4 BHUMAHHUE!!! IIpu BbINoJHEeHUH CBAPOYHBIX padoT HA TpyOdonmpoBoae mnpeodpa3o-
BaTeJIb Pacxo/a JA0J/KeH ObITh CHAT ¢ TPyOonmpoBo/a.

3anpenieHo NPUMEHSATH NMpeodpa3oBaTesib pPacxoga B KayecTBe MOHTAKHOII BCTABKHM NpH
BbINOJIHEHNH CBAPOYHbIX Pa00oT HA TPyOONpoBoOIeE.

MoHTaXHO-CBapOUYHbIe PabOThI CIeAyeT MPOU3BOAUTH C MCIONB30BAHHEM MMHTATOpa (TEXHOJIO-
TUYECKON BCTaBKOM), MPENICTABISAIONIETO COO0O0M OTpe30K TpyOOmpoBoJa ¢ TabapUTHBIMH pa3MepaMu
KOpITyca mpeo0pa3oBaTens pacxo/a.

2.1.5 YcraHOBKY perysisTopoB JaBiieHHs (pacxoaa) MpOU3BOAUTH MOCIE MPeoOpa3oBaTeIsi pacxo-
Ja, TPU 3TOM HEOOXOAMMO O0ecTeuuTh paboTy pEerynaropa B IITATHOM pEXHME, MPOMYCKHAas CIOCo0-

HOCTB PEryjadaTopa JOJKHBI COOTBETCTBOBATH BO3SMOXKHBIM CKOPOCTHBIM PEXHUMaM TCUCHUA CPEbI.
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2.2 lToATOTOBKA K HCHNOJb30BAHHIO

2.2.1 Mepbl 6e30macHOCTH

2.2.1.1 MoHTax (IeMOHTaxX), SKCILTyaTalllI0 U TEXHUUECKOe 00CIy>KUBaHHE ITpeoOpa3oBaTeis
pacxo/a JOJKHBI BBIOJIHATD JIMIA, M3YYUBIINE HACTOSIIEE PYKOBOACTBO MO AKCIUTyaTalluy Ipeodpaso-
BaTelb pacxo/a U MpoUIeIIINe MHCTPYKTAX 10 TEXHUKE 0€3011aCHOCTH IIPU paboTe C ANEKTPOTEXHUYE-
CKUMHU yCTaHOBKaMHU.

2.2.1.2 Dkcrutyaranus npeodpazoBaTess pacxo/ia MPU CHATHIX KPBIIIKAxX, a TAKXKe P OTCYT-
CTBUU 3a3€MJICHUS KOPITyca 3arperaercs.

2.2.1.3 3azemienue kopmyca mpeodpa3oBaTelis pacxo/ia IPOU3BOIUTCS MOACOSANHCHUEM IPU-
HaJJIeXKaIlero emy 00J1Ta 3a3eMIICHUS K 32KUMY Ha MECTE YCTaHOBKH, OTMEYEHHOMY 3HAKOM 3a3€MJICHUS.

2.2.1.4 3ameHa, NpUCOEIMHEHUE U OTCOECIMHEHHE MPe0Opa3oBaTelis pacxo/ia OT MarucTpasiei,
MOJIBOSIINUX U3MEPSIEMYIO CPey, JOJDKHBI POU3BOAUTHCS MIPH IMOJTHOM OTCYTCTBHH JABJICHHS B Maru-
CTPAJIAX M OTKJIFOUYCHHOM HAIPSDKEHUH MTATAHHMSL.

2.2.1.5 3anpemaeTcst ycTaHOBKA U dKCIUTyaTalus mpeodpa3oBaress pacxoa Ha 00beKTax, re 1o
YCIIOBUSIM pa0bOThl 3HAYEHUS JAaBJIECHUS MOTYT IPEBBICUTH JIOIIYCTUMbIE 3HAYEHUS JIJIs1 COOTBETCTBYIOLIIE-
T'O UCIOJTHEHUS IpeoOpazoBaTelis pacxoia.

2.2.1.6 Tlpu BBIMOTHEHUH MOHTQKHBIX, ITYCKO-HAJIAJOYHBIX M PEMOHTHBIX paboT 3ampeniacTcs:

- BBINOJIHATH KaKue-In0o paboThl IPH BKIIOYEHHOM MpeoOpa3oBaTelie pacxo/a;

- MO0Jb30BaThCS HEUCIIPABHBIMU 3JIEKTPOIPUOOpaMU U 3JIEKTPOUHCTPYMEHTOM;

- pabotaTh c mpUOOpPaMH U FNEKTPOUHCTPYMEHTOM 03 MOAKIIOUEHHUS UX K IIUHE 3alUTHOTO
3a3€MJICHHUS.

2.2.1.7 OnacHbeiMu (pakTOpamMu MpU MPOBEACHUH MOHTAXXHBIX PAOOT SIBISIOTCS:

- HampshKEHUE MUTaHus ¢ AeicTByronmM 3HauenueM 220 B wactortoit 50 'ty (mpu pacnonosxe-
HUU BHEIIHETO UCTOYHUKA MUTAHUS B HEMOCPEICTBEHHOM OJIM30CTH OT MECTa YCTAaHOBKH);

- U30BITOYHOE JaBJIEHHUE B TPYOOIIPOBOJE;

- TOBBIIIEHHAs TEMIIEpaTypa KOHTPOJIUPYEMOM CPEBL;
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2.2.2 Tlopsiiok MOHTaXKA

2.2.2.1 Tlocne TpaHCHOPTUPOBAHMS IIPU OTPULIATEIBHBIX TEMIIEpPATYpax MePe PacakOBbIBAHUEM
BBIIEPKATh IPeoOpa30BaTeNb pacxo/ia B yIaKOBKE B HOPMAJIBHBIX YCIOBUSAX B Te€UEHHE 1 4.

2.2.2.2 MoHTax npeoOpazoBaTess pacxo/ia J0JKEeH ObITh BHIIIOJIHEH B COOTBETCTBUH € TpeOOBa-
HUSIMU MOHTaxkHOTO 4yeptexa T.100.000.01 MY.

2.2.2.3 JInuHa IpSAMOJIMHEHHBIX YYaCTKOB JI0 U TIOCJIE TpeoOpa3oBaTelis pacxoia J0KHA ObITh He
MEHEE 3HaUYCHHUH, yKa3aHHbIX HA MOHTaxHOM uepTexe T.100.000.01 MY.

2.2.2.4 IlpeoOpa3oBaTenb pacxo/1a MOXKET MOHTUPOBATHCS HAa TOPU3OHTAIBHOM UJIM BEPTHKAIIb-
HOM y4acTke TpyOorpoBoja. /1y u3MepeHus sXuaKux cpel] 10JKHO BBIIOJIHATHCS CIEYIOIIEe YCIOBHE:
MIOJTHOE 3arloJIHEHUE YKUIKOCTBIO BCEX CEUEHUH MPSMOIMHEHHBIX YUaCTKOB TPyOOIIPOBOAA M MPOTOYHOU
4acTy;

B03MO0HO HECKOJIBKO BApMAHTOB YCTaHOBKHU IIPe00pa3oBarTesl pacxoja Ha yJyacTke TpyOonpoBo-
na.

[epBbIif BapraHT MpeaycMaTpUBaeT BPE3KY B TPYOOIIPOBO MPSIMBIX YYaCTKOB C (hIaHIIaMu, MEX-
JIy KOTOpPBIMU MOHTHUpYETCsl IpeodpazoBareib pacxoa. [Ipsmble yuacTku BKIIOHYarOTCs B 3aka3. Bpeska
MPSIMOJIMHEHHBIX YIaCTKOB TPYO 710 U TIociie mpeoOpa3oBaTelis pacxoia B TpyOOpoBo/I ¢ OOIBIINM HITH
MEHBIIUM TUaMETPOM, YEM JJMaMETp YCIOBHOIO IPOX0/1a peoOpa3oBaTelis pacxoa, 10JKHA IPOU3BO-
JUTHCS TOJIBKO IPU TTOMOIIH MTePeX0HUKOB (KoH(Y30poB 1 11 (y30poB) ¢ KoHyCHOCTRIO He Oonee 30 °©
(yron HakJsioHa 10 15 °), ycTaHaBIMBAEMBIX BHE 30HBI IPSIMOJIMHEHHBIX YUaCTKOB

Brtopoii BapraHT npeaycMaTpuBaeT yCTAaHOBKY MpeoOpa3oBartesis pacxo/ia Ha ACUCTBYIOIUA TPY-
oompoBoa. [Ipu 3TOM I0KHBI OBITE CMOHTHPOBAHBI (iaHIbl (Uit MydToBoro ucronHenus (D) — pe3b-
OOBbIE CTOHBI), BXOAAIIUE B KOMIUIEKT MOHTaKHBIX YacTEH.

VYII0THEHUE TOCTUTAeTCsl yCTAHOBKOM MAPOHUTOBBIX YIUIOTHUTENBHBIX KOJIEIl U CTSTUBAaHHEM
(1aHIIEeB ¢ TOMOUIBIO MIMUJIEK WK OOJITOB B 3aBUCMMOCTH OT BapuaHTa UCIIOJIHEHUS ITpeoOpa3oBaTes
pacxoja. YIUIOTHEHHE pe3b00BBIX coeinHeH i ucnoaHeHus (D) npou3BoasT yIUIOTHUTEBHBIM MaTepH-
aJIoM, COOTBETCTBYIOIIMM YCIIOBHUSM 3KCIUTyaTauuu (K npumepy jenroit ®YM).

Tpetuii BapuaHT npeaycMaTpUBaeT yCTaHOBKY IpeoOpa3zoBartesst pacxo/ia Ha OCU TpyOOIpoBo/ia 1uaMeT-
poB ot 200 1o 2000mMm (Torpy»kuoe ucnonuenune Cl, C2). [IpeoOpa3zoBanue cpegaHeit ckopoctu (00BeM-
HOT'O Pacxo7a) BeIeTCsl METOJIOM «IUIOIAAb-CKOPOCThY». B MecTe ycTaHOBKH NpeoOpa3zoBartesis pacxo/ia
HE00XO0IMMO MPOBECTH U3MEPEHNE BHYTPEHHET0 AuaMeTpa Tpyoornposoaa. M3mepenue npon3BOaUTh
nyrpoMerpoM HU I'OCT 868. nnu ananornynsiM. Jlonmyckaercst onpeaeneHue BHYTPEHHETO AuaMeTpa
TPyOOIIPOBOa U3MEPEHNEM HApPY>KHOTO IMEPUMETPa U TOJIIIHUHBI CTEHKH TpyOorpoBoja. [loBepxHOCTD
TpyOONpoBOAa AOKHA OBITH 3a4UMIIIEHA U HE UMETh BMATHH U BBICTYINOB. TONIIMHY CTEHKH U3MEPUTh
YABTPa3BYKOBBIM TOJIIIMHOMEPOM HJIM MUKPOMETPOM, U3MEPEHHUE NTEPUMETPA IPOU3BECTU METAILIINYE-

ckoit pynetkoit mo I'OCT 7502.
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2.2.2.5 Tlpu Hanmu4yuu B TPyOONPOBO/IE KOHIEHCATA B TEXHOJIOTUYECKON CXeME JJOJKECH OBITh
IpeyCMOTPEH MOHTaX KoHJeHcaTtoyiaoButens. [IpeoOpa3zoBaTenb pacxona AOMKEH ObITh CMOHTHPOBAH
HA Y4aCTKe MOCIIe KOHJICHCATOYIOBUTEIS.
2.2.2.6 IIpeoOpa3zoBarens pacxoja JOJKEH ObITh YCTAHOBJIEH TaKUM 00pa3oM, 4ToObI HallpaBJIeHUE, YKa-
3aHHOE CTPEJIKON Ha KOpPITyce MPOTOYHOM YacTH, COBMAANIO C HAIPABIEHUEM ITOTOKA B TPYOOIIPOBOIE.

2.2.2.7 Buumanue!!! Ilpu MoHTaKe HEOOX0AUMO 0OPATHTH 0c000€ BHUMAHNE HA MPABUJIb-
HOCTh YCTAHOBKH IepMeTH3MPYIOIIHUX MPOKJIAT0K MEKIY KOPIYCOM NMPOTOYHO# YacTH U (uJiaHIa-
mu. He nonmyckaercss UX BbICTyIIaHMEe BHYTPb POTOYHOM YacTH npeodpa3oBareJisi pacxoaa.

2.2.2.8 BHUMAHME! [Inst yMeHbIIIEHUST HarpeBa AJIEKTPOHHOTO OJI0Ka mpeoOpa3oBaTels pacxo-
J1a IpU U3MEPEHHUH Pacxo/ia BEICOKOTEMIIEPATypPHBIX Cpell, Tpeodpa3oBareib CleayeT pacioiaraT ropu-
30HTAJIFHO, B OJIHOM IUIOCKOCTH ¢ TpyOompoBoaoM. Takke peKOMEHIYyeTCs MPOBECTH TEIUIOM3OJISIIIIO
U3MEPUTENbHBIX YYaCTKOB (10 U Mociie MpeodpazoBaTeisi) U Kopiryca mpeodpa3oBares pacxoa.

2.2.2.9 DrnekTpuyecKoe MOIKIIOYCHIE TIPeoOpa3oBaTels pacXoja IMPOU3BECTH COTIACHO CXEMaM
BKIIIOUEHUs, TpuBeieHHbIM B [Ipunoxenun [ . He momyckaeTcs pacnonarats JUHUH CBSI3U MPeoOpa3oBa-
TEJs Pacxo/ia C BHEITHUMH YCTPOHMCTBaMHU BOJIM3M CHIIOBBIX Kabenei. Kabenu u nmpoBoja, COSAMHSIIONIHE
npeoOpaszoBareNb pacxofa U BTOPUYHBIE MPHOOPHI, PEKOMEHAYETCS MPOKIAIbIBaTh B METAIJIOpyKaBax
WA METAUTHICCKUX TPyOax.

Jlomyckaetcs cCOBMeCTHAs MPOKJIaKa B OJTHOM Kabele MpoBOJOB Ienel muTaHus mpeodpazoBate-
Js1 pacxo/ia U BBIXOJHOTO CHTHaA. PexoMeHayeTcss IpruMEHeHHEe YKPAaHUPOBAHHOTO KaOemsi C M30JHpY-
011el 0000YKON TPU HAXOXKACHUHU BOJIHM3U MECT MPOKIIAIKU JTUHUH CBS3U JEKTPOYCTAHOBOK MOIIHO-
cThio Oonee 0,5 kBA. B kauecTBe curHanbHbIX LIeTIeH U Leneil muTaHus npeoOpa3oBaress pacxoaa MOTyT
OBITH UCIOJI30BAHBI U30JIMPOBAHHBIE KHIIBI OJJHOTO Kabens ¢ ceuenueM xui 0,35 MM, P 3TOM COIIPO-
TUBJICHUE W30JSIUU JOJDKHO ObITh HE MeHee S0 MOM. DkpaHUpOBKa 1enel BHIXOJHOTO CUTHAJA OT I1e-
neil nuranus npeoOpa3oBaTens pacxoja He TpeOyercs. [[omyckaeTcst MCMONb30BaTh OTJENbHBIE TPOBOJA
¢ ceuenuem xun 0,35 MMZ, CBUTHIE MEXIy c000i1 ¢ marom He Oosiee 25 - 30 mm. HanmeHnslniee ceuenne
METHBIX 3a3eMJISIOIINX MPOBOJIHUKOB (HEU3OIMPOBAHHBIX) IOJKHO OBITH 4 MM’, a BeIHYHHA COMPOTUBIICHUS
3a3eMJISIIONIET0 IPOBOJIHUKA JI0JDKHA ObITh He Oonee 4 OM corsiacHo TpeOoBaHMIO JoKymeHTa «lIpaBuia

yCTpoOiicTBa 311eKTpoycTaHoBoK» (ITY D).

2.2.2.10 MoHTax nmpeodpa3oBatest B3pbIBO3ANIUIEHHOTO UCIIOJIHEHHS TOJHKEH IPOU3BOIUTHCS C

cO0JII0/ICHHEM TPEeOOBAaHHM CIIEIYIONINX TOKYMEHTOB!

1) «IIpaBuia ycTpOHCTBA 3IEKTPOYCTAHOBOK» (T1aBa 7.3);

2) «[IpaBuia TEXHMYECKOHW HKCILTyaTalliM yCTaHOBOK MOTpeOuteneir» u «lIpaBuia TeXHHKH
0€30MacHOCTH NPH SKCIUTyaTalluH 3IEKTPOYCTAaHOBOK ITOTPEOHUTENEI,

3) «MHCTpYKIHMS 10 MOHTaXY JIEKTPOOOOPYIOBAaHHS, CHIIOBBIX H OCBETUTEILHBIX CETEH B3PHI-

BOOITaACHBIX 30H)),
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4) mwacrosee PD.

MoHTaxX 1aTurKa JOJKEH OCYIIECTBIATHCS KadeneM Kpyriion popmel. [Ipumenenune kabdemneit ¢ momITH-
JICHOBOHM W3OJISIIIMEH W B MOJMAITUICHOBOW 000JI0UKe HE jJomyckaercs. K MecTy MOHTa)ka JAaTyvka J0JI-
JKeH OBbITh MpOBeAeH Kabeab C HApYKHBIM JUAMETPOM HEe MeHee 8 MM U He Oosee 10 MM. YmioTHeHue
Ka6eJISI JOJIDKHO 6BITB BBIINIOJIHECHO CaMbIM TIIATCIbHBIM 06pa30M, TaK KaK OT 3TOro 3aBUCHUT B3PBIBOHC-

IMPOHUIACMOCTE BBOAHOT'O YCTPOﬁCTBa.

[Ipun moHTake mpeoOpas3oBareis pacxoja HEOOXOJUMO MPOBEPUTH COCTOSHUE B3PHIBO3AIIMTHBIX IO-
BEPXHOCTEH JeTrajeil, moJaBepraeMpix pa3z0opke (MeXaHHMYECKHE MOBPEXKJECHUS HE JIOMYCKaKTCs), MpU
HEOOXOIUMOCTH BO30OHOBUTH HA HUX aHTUKOPPO3MOHHYIO CMa3Ky. Bce KpemeKHbIe 37IEMEHTHI JOJIKHBI
OBITh 3aTAHYTHIL. JleTanu ¢ pe3bOOBBIM KPEIIEHUEM JIOJKHBI ObITh 3aBUHUEHBI HA BCIO JUIMHY PE3bOBI U
3aCTONOPEHBI.

2.2.3 BBoa B 3KCIIIyaTalHI0

2.2.3.1 BBoa B 3KCIuTyaTaluio npeodpa3oBaTesisi pacxo/aa MPOU3BOAUTCS B IPUCYTCTBUM MPECTA-
BUTEJCH  YIOJHOMOYEHHOW OpraHU3allid M OpraHu3allid, MPOM3BOAMBIICH MOHTaXXHbBIE U ITYCKO-
HaJIaJI09YHbIe PadOThI, U 0O(OPMIIIETCS COOTBETCTBYIOIINM aKTOM.

2.2.3.2 Ilpu BBOJIE ITpeoOpa3oBatTeisl pacxo/ia B SKCILTyaTaIUIO B MAclopTe HEOOXOIMMO ClIeaTh
OTMETKY C YKa3aHHEM JaThl BBOJIa U 3aBEPHUTH €€ MOAMKCHIO JTUIA, OTBETCTBEHHOTO 32 JKCILTyaTaIHIO
npubOpoB ydera.

2.2.4 Ucnonb30BaHue U3aeJUS

2.2.4.1 Onpenenenue pacxona Q B M>/4 Ge3 HCIOIb30BAHNS BTOPUYHBIX TPHOOPOB MTPOU3BOTUTCS
o ¢popmMynnam:

Q= 3,6*f*m (mns ucnonuennii A,B,D,E,F,G,H,I,T),

I'me - 4acToTa ciaemoBaHUs UMITYJILCOB C BBIXOa ITpeoOpa3oBares pacxosa, '

M — 1IeHa UMMYJIbCa, J/UMIYIbC (MaCOPTHAs BEIUYHHA);

MuHUMaIbHOE U MaKCUMaIbHOE 3HAYCHUS BBIXOJHOTO TOKOBOTO CHUTHAJIA COOTBETCTBYIOT CIIEY-
IOILIUM 3HAYEHUSIM PAaCXO/I0B:

- 4 MA - Qmin gis mpeoOpa3oBarelis pacxoja BO/bI, BO3/yXa, ra3a  rnapa;

- 20 MA - Qmax ms mpeoOpa3oBaTens pacxojia BOJbI, BO3/IyXa, raza u mapa.

Texymiee 3HaueHne pacxoaa Q. paccuuThIBaeTCs 1Mo popmysie:

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

K=16/(Qmax-Qmin);

| — u3MepeHHoe 3HAUYCHUE TOKA, MA;

st ucnonmuenuii C1, C2 ucmonab3yeTcs Cienyroniiue GopMyIib:

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

Q=[(I-4)/k+Qmin]*K4,

rae K — monpaBouHbIit KO3 GUIIUEHT, ONpeaesieMblil o hopMyIe:
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K;=(D/Dy)*r,

rae Di— cpennee 3HaueHne (paKkTHUUECKOTO BHYTPEHHETO TUaMeTpa TPyOOIIpOBOIa B U3MEPUTEIb-
HOM CEUCHHH, M;

D, — 3HaueHue BHYTPEHHETO JUaMeTpa HOMHHAIBHOTO TPyOOIIpOBOAa, M;

3nauenue Dy BeiOupaetcs u3s cienyromero pspa: 200, 300, 400, 500, 600, 700, 800, 900, 1000,
1100, 1200, 1300, 1400, 1500, 1600, 1700, 1800, 1900, 2000 MmMm.

3 Texunueckoe o0cTy:KMBaHUE

3.1 CpanHblii B 3KCIUTyaTalldio Mpeodpa3zoBaTellb pacxoja He TpeOyeT CHelHalbHOr0 TeXHUYe-
CKOT'0 00CITYy)KUBaHUS, KPOME TIEPUOTUIECKOT0 OCMOTPA C LIENbIO TPOBEPKH:

- coOuo/IeHus YCIOBUN AKCILTyaTalllH;

- HaJIWYMs HANpSDKCHUS SJIEKTPUYECKOTO MUTAHUS U COOTBETCTBUS €T0 IMapaMeTpoB; TpedoBa-

HUSIM HACTOSAIIETO OMUCAHUS;

- OTCYTCTBUS BHEIITHHX HOBPEKICHUN.

3.2 TleproaM4HOCTH OCMOTpPA 3aBUCHUT OT YCJIOBH AKCIUTyaTallUM U OIpeNessieTcs MpeanpusaTh-
€M, BEIYIIUM TEXHUYECKOe OOCITy)KUBAHHE y3JIa y4eTa, [0 COTJIACOBAHUIO C DKCIUTyaTHPYIOILIeH OpraHu-
3alien.

3.3 Ocoboe BHIMaHUE HEOOXOAMMO YIENATH KOHTPOIIO TEXHOJIOTUYECKHX IMapaMeTpoB, B 4aCT-
HOCTHU JIaBJICHUS B TPYOONPOBOJE, U HE JOMYCKaTh PEKUMOB IKCIUTyaTalluH, CIIOCOOCTBYIOLINX BO3HHUK-
HOBEHUIO SIBIICHUS KaBUTAIMH, T.e. 00PA30BAHUIO B KHUJIKOCTH TOJOCTEH, 3aIOJIHEHHBIX T'a30M, TapoOM
WIN UX cMechlo. KaBUTaIllMOHHBIE MY3bIpbKU 00pa3yloTcs, KOTJa JaBJieHUe B MOTOKE KUIKOCTHU 3a Ipe-
oOpa3oBaTesieM pacxoja CTAHOBHUTCS HUKE HEKOTOPOTO KPUTHYECKOTO 3HAYCHHUS (B pEaIbHON JKUAKOCTH
IpUOJIM3UTENIBHO PAaBHO JAABJICHUIO HACBIIICHHBIX MTAPOB ATOM JKUIAKOCTH MPHU TAHHON TeMIleparype).

3.4 HecobOmrofeHue ycmoBUi SKCIUTyaTallid MOXKET IPUBECTH K OTKa3y Ipeodpa3oBaTens pacxoja
WJIY TPEBBILICHUIO JOITYCTUMOIO 3HAUE€HUS MOIPEIIHOCTH U3MEPEHHI.

3.5 B ciyuae oTkaza mpeoOpa3oBarens pacxo/a U HEBO3MOXXHOCTH YCTPaHEHHUS HEHCIIPABHOCTH
Ha MeCTe JKCIUTyaTallM Mpeodpa3oBarenb pacxoja HeoOX0AUMO JEMOHTHPOBATh, @ HA €r0 MECTO ycTa-
HOBHTH TEXHOJIOTUYECKYIO BCTaBKY (MMHUTATOP MpeoOpa3oBaTelisi pacxoja) COOTBETCTBYIOIIETO pa3Mepa.
OcMOTp U peMOHT Npeodpa3zoBaTest pacxo/1a, CBI3aHHbIE CO BCKPBHITHEM IIJIOMO, COCTAaBHBIX YacTel Mmpo-
BOJIUTCSI TOJIBKO Ha MPEANPUSTHH-U3TOTOBUTENIEC MM B OPTaHU3AIUAX, OCYIIECTBISIONINX CEPBUCHOE 00-

CJIY’)KMBAHUC U UMCIOIIUX Pa3pCIICHUC HA JIaHHBIN BU/JI pa60T.
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4 IloBepka

Hacrosmuii pa3zaen yctaHaBIWBaeT METOAUKY IEPBUIHOM M TIEPHOIUYECKON TTOBEPOK ITpeodpa3o-
BaTels pacxo/a.
[TepBruHOil MOBEpKE MOABEPrarOTCs MPeodpa3oBaTeNN pacxojia MPHU BHITYCKE M3 MPOU3BOJACTBA, MOCIIE
PEMOHTa, a TaKXe MPH XpaHEHUH MpeoOpazoBaTess pacxojaa Mepel BBOJAOM B JKCILTyaTanuio Ooiee 12
MECSIIEB.

[IpeoOpaszoBarenu pacxoja, HAXOIAIIMECS B IKCIUTyaTalluy, MOIBEPratoTCs MEPUOJANIECKOM 10~
BEpKE C MEKIIOBEPOUYHBIM HHTEPBAIOM 4 roja.

IlIpumeuanue - 6HeouepeOHas nNoGepKa NPOBOOUMCA 68 Npoyecce IKCHIYAMmayul, eciu Heoo-
X00UMO YOOCMOBEPUMbCSL 8 UCNPABHOCIU NPeodpazosamens pacxooa npu NoBpetcOeHuu niomod uiu
ympame 0OKYMEeHMO08, NOOMBEPAHCOAIOWUX NPOXOAHCOEHUE 0UepeOHOU NOBEPKUL.

4.1 Onepauum NoBepKH

Hanmenosanune onepanyu

Brennunii ocMoTp

OrnpesienieHre OTKJIOHSHHS XapaKTePHOTo pa3mepa

TeJ1a O0TEKaHUS

Ornpe/ienieH e NOrpeIHOCTH TPeoOpa3oBaTest

[Tpumevanust
1. TloBepky npeoOpa3zoBarens 1o 4.5.4 npoBOAUTH TOJb-
KO IIPH HAIMYMHU COOTBETCTBYIOILLETO BBIXOIHOIO CHUT-

Haa.
2. Tlosepka no 4.5.2, 4.5.3 MoxeT ObITh 3aMEHEHa Ha I10-

BEpPKY Ha pacx0oI0MEpHOM cTeHfe 1o 4.5.5

4.2 CpejacrBa NOBEpKH.

Ipu npoBeeHNH TOBEPKH JIOTKHBI OBITh UCHOJIL30BAHbI CIIEAYIOIINE CPeICTBA U3MEPEHHUI U BCIIOMO-
rare;ibHoe 000py/I0BaHKE:

- re”eparop curHanoB SFG-2104,

- gacroromep GFS-813H;

- TUTPOMETp Ncuxpomerpuueckuii tumna BUT-2;

- wucrouynuk rranusa HY 3000-2;

- mopratuBHbIHA KamuOparop CAS1/71;

- mepa conpotusieHus MC 3050.3 (Homunan 100 Om);
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- BombTMETp 1U(poBoii B7-68;

- Mukpomerp MK I'OCT 6507-90;

- IBM-coBMecTHMBIii TEpCOHATTBHBII KOMITBIOTED, orneparronHas cuctema Windows 98 u Beie;

- Cexynmomep CTLI-1;

- Pacxogomepnsiii crennn YIICK (moBepounast cpena — Bona);

- Pacxogomepnsiii crenn YIICI' (moBepouHas cpena - BO3IyX);

[Ipumeuanus:

1. Jlomyckaercst mpuMEHEHHE APYIrHX CPEACTB U3MEPEHHUI ¢ aHATIOTMYHBIMUA METPOJIOTUUECKUMHU Xa-
PAKTEPUCTHUKAMU.

2.  Bce cpencrtsa u3MepeHUi JOKHBI ObITH TOBEPEHBI OpraHamu ['ocy1apCTBEHHON METpOoJIoruye-
CKOM CITy»KOBL.

3. BombT™meTp u Mepa conpoTHBICHHS (WU KATMOPaTop ) UCTIONB3YIOTCS TOJIBKO MPH TTOBEPKU TIpe-
o0pa3oBaresi pacxo/1a, IMEIOIIET0 TOKOBBIN BBIXOIHON CHTHAIT,

4.  CekyHIOMep, paCXOJOMEPHBIN CTEH]I UCTIONB3YIOTCSI TOJBKO MPH MoBepKe 1o 4.5.5.

5. TlepcoHanbHBII KOMITHIOTED MCIONB3YETCs TOJBKO TPU MOBEPKE MpeoOpa3oBartesis pacxo/a, Me-
ro11ero nupoBoi nHTEpdErc.

4.3 TpeGoBanus 1o 6€30NaCHOCTH.

4.3.1 K npoBeZieHHIO MOBEPKHU JIOMYCKAIOTCS JIMIIA, U3YUMBIIIME HACTOAIIMN pa3len U SKCIUTyaTallioH-

HYIO JIOKyMEHTAllMIO Ha peoOpa3oBaTelib M MPOIIEANINE HHCTPYKTaX 1Mo TexHuKe Oe3omacHocTH. [1pu mpoBe-

JACHUHN TTOBCPKHU HCO6XO)II/IMO BBIIIOJIHATH TpC6OBaHI/I$I 6630H8.CHOCTI/I, YKa3aHHBIC B PA3/CIIc 2.2.1 HaCTOALICTO

JIOKYMEHTA.

44 YcnoBusa NOBEpPKHU

4.4.1 Ilpn noBepke AOJKHBI COOMIOATHCS CIEAYIOIINE YCIOBHSL:

TeMIeparypa OKpyxatouiei cpensl, °C +(25£10);
OTHOCUTEIbHAS BIIAYKHOCTH BO3/TyXa, % ot 30 mo 80;
aTMocdepHoe naBieHue, klla ot 84 no 107;
HanpsbkeHre nuTanus, B (24,0+1);

OTCYTCTBUC BJIMSAHUSA Ha pa60Ty npeo6pa3OBaTenﬂ MEXaHUYEeCKOH BI/I6paI_II/II/I U NCPEMCHHBIX

MAarHuTHBIX HOJ'IGfI, KpOME€ MarauTHOI'O IOJIsA 3EMJIN,

HpI/IMeanI/ICZ Ipu MpOBCACHUHN TTOBCPKU Ha HOBCpO‘-IHOﬁ YCTaAHOBKC paCXOHOMepHOﬁ JKHUJIKOCTHOU

(ra3o0Boif) TeMIiepaTypa MOBEPOYHOM Cpe/ibl JOKHBI ObITh B mipesenax +(25+15) °C;

4.5 TIpoBeneHue MOBEPKU

4.5.1 Brennnii ocMOTp

HpI/I BHCIIHCM OCMOTPEC Hp606pa30BaTeJ'I}I pacxoa nmpoOBCPAOT:
- COOTBETCTBUEC MApPKHUPOBKH BKCHJ'IyaTaI_[I/IOHHOI\/'I JOKYMCHTAaIIUU;

- OTCYTCTBHUC MCXAaHHYCCKUX HOBpe)KI[eHI/Iﬁ (TpCIJ_II/IH, BMSITI/IH);
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- HaJIU4HeE IIOMO;

4.5.2 OnpeneneHue OTKIOHEHUS XapaKTEPHOTO pa3Mepa Teja 00TEeKaHusl OT HOMUHAJIBHOTO 3Ha-

YCHUA

[TpousBecTH MHKPOMETPOM H3MEpPEHHS XapaKTepHOro pasmepa Teaa obOTekanust d (OOJbIIEH CTOPOHBI

Tpamenun) B ABYX Mectax (Ha paccrosHuu 1/3 L ot kpast Tena obrekanus, rae L — TMHEHHBIN pa3mep

IIPU3MBI TEJ1a 06TeKaHI/I${). B cjIydyac CBapHOro Teia 00TeKaHus P HEBO3MOXXHOCTHU IIPUMCHCHHSA MHUK-

poMeTpa, HEOOXOAUMO BOCIIOJIB30BATHCS M3MEPUTENBbHON CKOOON. OnpenenuTs cpeaHuil pe3ynbraT us-

Mmepenus o Gopmyie: d=(d1+d2)/2. Beruncinenne Beauuntsl d MPOBOAUTH 10 YETHIPEX 3HAYAIIUX HUD.

Pa3mep d,, mpuBezeH B Tabnure 5.

Tabmuna 5
Ay,
15 25 32 50 80 100 150 200 250 300 350 400
MM
Ay,
4'-0‘03 7-0‘036 9-0‘04 132-0‘07 2]-!8-0‘08 2715-0.085 4112-0,1 5618-0,12 7018-0,15 8314-0,2 98-0,25 112-0,3
MM
[Ipumeuanus:

1. Tabnuna 5 meWicTBUTENBbHA JIJI BCEX UCIIOJHEHHM MpeoOpas3oBaTels pacxoa, ucrnonnenus Cl, C2

uMmeroT reometputo 1y 25mm.

2. I[OHYCKaeTCSI IIpu HepBHqHOﬁ MOBEPKE HUCIIOJIb30BATh PE3YJIbTAThl U3BMCPCHUA TCIIa 00TEeKaHHs B

mponecce €ro U3roToBJICHUA.

PGSYJ'ILTaT IMPU3HACTC IIOJIOKUTCIIbHBIM, €CJIN I/ISMepeHHHﬁ pasMeEp d HaxXo4uTcCs B Mpeaciiax qOITyC-

KOB, YKa3aHHBIX B TAOJIHIIE 5.
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4.5.3 Onpenenenyre MOrpenHOCTH U3MEPEHHs 00beMa 10 UMITYJILCHOMY U IM()POBOMY CUTHAITY
[Topsimok paboThI:
- COGJMHMTH IPeoOpa3oBaTelb pacxoia, UCTOUHUK UTAHMs, YaCTOTOMEP U TeHepaTop CUTHAJIOB COTJiac-
HO cxeme, puBeneHHou B [Ipunoxkenvu /1 puc./14;
- T0JAaTh HANPSHKEHUE OT UCTOYHMKA MTUTAHUSL, KOTOPOE JI0JHKHO COCTaBIATH (24+1)B;
- TojaTh Ha mpeoOpa3zoBaTellb pacxojia ¢ FeHepaTopa CHHYCOUMAAIBHBIN CUTHAIT; HAPsDKEHUEM OT 2 110 5
B. YcranoBuTh acToTy reneparopa corsiacHo tadmnwie 6.1 wim 6.2;
(B 3aBUCHMOCTH OT Ha3HAUYEHHUS [IPeoOpazoBaTes pacxo/a);
- samyctuts Ha [IK nporpammy Monwurop-T;
YacTtoToMepoM onpeeuTh 3Ha4eHHEe YaCTOThI BBIXOHOTO CUTHaNA. J{Jis Bcex pe3ysibTaToB u3MepeHUs orpee-
JIUTH TIOTPEIIHOCTH 110 POpMYIIE:
&= [(f, - {k*f,} )/ £,]*100%,
rze f, —gacrora pacuernas, I';
f, — vacrora usmepennas, ['r;
K — KO3()(pULIMEHT KOPPEKLIMH (ITaCIIOPTHAS BETMUMHA);
Pe3ynbraT npr3HaeTCs MOMOKUTENBHBIM, €CITH TIOTPEIIHOCTE O HaxoxuTes B mpenenax +0,3%.
C nomorpro nporpamMmel Monutop-T 3adukcupoBarh TEKyIee 3HadYeHne 00beMHOT0 pacxona (Q,), kotopoe
niepeiacT npeodpa3oBaTesb pacxo/ia no HuQpoBoMy BeIX0Iy. Jljis Bcex pe3ynnbTaToB U3MEpEHHs ONPEICIUTh
norperHocTs 1o Gopmyie: 6= [(Q, - {k*Qy} )/ Q,]*100%,
rae Qp, —pacyeTHbIil 00BEMHBIN Pacxof, M3/q;
Q. — U3MepeHHBII 00BEMHBIN PacXo]l, M3/‘I;
K — KO3(h(HUIIMEHT KOPPEKLMH (TTacTIOpTHAS BETMUHMHA);
Pesynbrar npr3HaeTcs TOJMOKUTENBHBIM, €CIH MOTPEITHOCT & HaxoauTes B nipenenax +0,3%.
4.5.4 Onpenenenyie NOrpelIHOCTA U3MEPEHUSI TI0 aHATIOTOBOMY TOKOBOMY CUTHAITY.
[opsanox paboTs:
- COEJMHMTH MpeoOpa3oBaTelb pacxo/ia, UCTOUHUK MUTAaHMs, TeHepaTop CUTHAJIOB, BOJILTMETP, MEPY CO-
NPOTHUBJIEHUS (WM KaIMOpaTop CUTHAJIOB) COIVIACHO cxeme, mpuBeneHHOW B [Ipunoxenun [l puc. /IS
w puc.J16 (B 3aBUCUMOCTH OT MPUMEHAEMOro 000pyI0BaHus);
- [OJaTh HAIpshKEHUE OT UCTOYHMKA MTUTaHUS, KOTOPOe JOJHKHO COCTaBIIATh (2411)B;
- MoJaTh Ha MpeoOpazoBaTelb pacxoja ¢ TeHepaTopa MIMUTHPYIOIIME CUTHAIIBI THIIA MEaH Ip; HapshKe-
HUEeM OT 2 10 5 B. YcraHOBUTE yacTOTy reHeparopa coriacHo tabmmie 6.1 wim 6.2;
- W3MEpUTH HaNPsDKEHHE Ha ConpoTHBIieHnH Harpy3ku (U);
Paccunrars Tekymmit 00EeMHBIN PacXo/1 M0 TOKOBOMY BBIXOJJTHOMY CHTHAITY TIO (hopMyIe:
Q,={[(U/100-4)1/k+Qmin}*k, m*/u,
rae K=16/(Qmax-Qmin); (Qmax, Qmin — 3HaYeHHsS MUHUMAJIbHBIX ¥ MaKCHMAJIbHBIX 3HAYCHUI
pacxoja B 3aBucuMocTtu ot Jly cm.tabnuny 1 u 2);
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U — u3MepeHHOe 3HaUYCHUEe HapsDKeHus, B;
K — K03 GUIMEHT KOPPEKIMH (TTacTOpTHAsI BEJTMUNHA),
Jliist Bcex pe3yNbTaToB H3MEPEHUS OIPENIEITUTh MOTPEIITHOCTD 110 (hOpMYIIE:
6= [(Qp - Qu)/ Qp]*100%,
. . 3, .
rae Qp, —pacyeTHblil 00bEMHBIH pacXo, M /4;

. . 3
Qu — M3MepeHHbIN 00BEMHBIN Pacxo, M /4,

B ciryaae npsimoro u3mepenus Toka (1) kanmupaTopom (cxema COSTMHEHHUS CM. TIPUIIOKEHHE . .

®dopmyna pacyeTa MpUMET BUI:

Q,={[(1-4)]/k+Qmin}*k, m*/q,

Pesynbrar npusHaeTcs MoJj0KUTEIbHBIM, €CJIH MOTPEITHOCTh O HaxoauTces B nipenenax +0,6%.

. puc....
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Tabnwma 6.1 (J1yis u3MepeHust JKUIKuX cpe)

My, mm Yacrora ¢ PacyeTHoe 3HaueHWE BBIXOMHOM YacTOTHI WMM- | PacuerHoe 3HaueHHMe 0OBEMHOTO pacxoma Imd-
reHeparopa, [ it Iy IbCHOTO BBIXOJA TPeo0pasoBaTessi Pacxoja, | POBOIO BBIXOJA Ipeo0pasoBaTess pacxoma, M/d
I'u (f) Q)

45 5,09 0,37

15 61 6,8 05
490 55,31 4,07
16 9,81 0,72

25 233 13,07 101
243 145,895 10,74
134 9,344 135

32 19 12,888 1,86
150 103,547 14,01
7,6 16,8 2,42

50 11 25,349 3,65
103 223,866 335
6,1 22,968 8,3

80 8,6 33,409 12,08
51 195,56 70,66
4 32,985 11,93

100 58 49,07 17,74
51 423,45 52,99
2,3 30,776 22,16

150 33 45,16 32,51
35 482,26 346,83
13 38,946 42,11

200 18 52,01 56,25
19 556,06 600,59
1,0 33,726 48,67

250 15 48,34 69,77
19 620,05 893,87
0,7 27,12 58,67

300 09 36,086 78,05
145 578,716 1250,69
0,7 22,06 79,56

350 1,0 33,02 119,08
14,5 470,64 1695,93
0,7 14,43 103,98

400 1 21,59 155,61
145 307,586 2216,22
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Tabmua 6.2 (s m3Mepenus ra3000pa3HbIX Cpe U Iapa)

My, mm Yacrora ¢ PacyeTHoe 3HaueHWE BBIXOMHOM YacTOTHI WMM- | PacueTHoe 3HaveHHMe OOBEMHOTO pacxoma Imd-
reHeparopa, [ it Iy IbCHOTO BBIXOJA TPeo0pasoBaTessi Pacxoja, | POBOIO BBIXOJA Ipeo0pasoBaTess pacxoma, M/d
I'u (f) Q)

490 33,509 4,82

15 695 47,72 6,87
955 65,46 9,43
312 20,14 145

25 445 28,529 20,54
980 62,98 45,33
184 59,14 21,38

32 261 84,644 30,6
980 315,66 113,96
176,6 77,89 56,07

50 240 105,93 76,23
968 426,922 307,36
611 26,655 96,04

80 87 37,82 136,26
470 202,4 728,72
49,6 40,126 144,58

100 69 56,57 203,83
417 338,944 1218,82
315 43,58 314,28

150 453 61,468 44318
302 413,37 2974,69
20,6 50,4 545,2

200 28,7 71,056 768,49
171 420,03 4533,51
18,5 61,9 892,52

250 26,5 88,428 1274,90
145 486,77 70094
152 61,59 1331,28

300 216 87,146 188321
117 466,428 10070
159 62,8 1809,45

350 218 87,83 253043
116 465,04 13394,53
14 64,39 23375

400 195 91,59 3298,93
105 489,82 17650,49
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4.5.5 OmnpeneneHre MOTPENTHOCTH U3MEPEHHs 00beMa (00BEMHOTO PacXo/1a) Ha MOBEPOYHOM JKUIKOCT-
HOM yCTaHOBKE (ITOBEpPOYHAs Cpela-BOJa) WM Ha MOBEPOYHON PACXOIOMEPHON Ta30BOi yCTaHOBKE (TIOBe-
pouHas cpea-BO3ayX).

[To 37Ol MeToAMKE MPOU3BOIUTCS OMPEEIEHNE OTHOCUTEIBHON MOTPEUTHOCTH MPU U3MEPEHUN 00beMa
BOJIBI WJIM BO3/yXa B ONpPEACIEHHBIX TOUKax pacxoja. [1o MmomokUTeNbHBIX pe3yabTaTax MPOBEPKH Ha
BOJIC WJIM Ha BO3JIyX€ JIEJIAI0TCS BBIBOJBI O COOTBETCTBUU OTHOCUTEIBHOM MOTPEUIHOCTH MIPH U3MEPEHUH
o0bemMa 1 00BEMHOTO pacxo/1a KHUAKOCTEH, ra30BBIX CPE U Mapa, a TAKXKE AUAMa30HOB U3MEPECHHUS pac-
XO0JIOB TOBepsieMOro mnpeoOpa3oBaTelisi pacxoaa TpeOOBaHUSAM JOKYMEHTALMHM Ha JAHHBIA THIOpa3zMep
npeoOpa3oBares.

[ToBepka MPOM3BOIUTCS MIPH TPEX 3HAYCHHIX Pacxojia, COOTBETCTBEHHO paBHBIX 1,2Qmin; Qt; 0,5Qmax;-
To4yHOCTH 3a/aHUSI TOBEPOUYHBIX PACXOJIOB JOJDKHA ObITH HE Xyxke +15 %. BriaepkuBaroT KakIbli 3a-
JaHHBIA pacxoJ] HEe MeHee 2 MUHYT 10 Havaja uaMepeHus. [Ipu kakaoMm 3HaAYeHUHU pacxojia MPOU3BOIUT-
Csl OZTHO U3MEpEHHE.

s oGecniedenus TpeOyeMoil TOUHOCTH U3MEPEHUS YHCIIO BBHIXOAHBIX UMITYJIbCOB MOBEPSEMOTO Mpeood-
pazoBaTels pacxo/1a, 3aperuCTPUPOBAHHOE CUCTIYMKOM HMITYJIbCOB, TOJDKHO OBITH HE MeHee 500.

Ecnu MakcuManbHBINA pacxo MoBepoYHoOr ycTaHOBKU MeHbIne 0,5 Qmax pacxomomMepa, TO B 3TOM
ClTydae JIOMYCKaeTCsl B KAUeCTBE TPETEH TOYKU BBIOPATh MAaKCUMAIIBHBIN PacXo/ YCTAHOBKU MU TIPOU3-
BOJUTh TMOBEPKY TOJILKO IPU JIBYX 3HAYCHHSX PAacXoja, COOTBETCTBEHHO paBHbIX 1,0...1,2 Qmin u mak-
CUMAJIBHBIN PacXo]] YCTAaHOBKH.

B cnydae mosyueHusi HEOCTOBEPHOTO pe3ysbTara MpU OJHOKPATHOM H3MEPEHHH JIOIMYCKAeTCs
MOBTOPECHHE MPOBEPKH, MPU ITOM YUCIIO U3MEPCHHI JTIOJDKHO OBITh HE MEHEEe TpeX. 3a pe3yabTaT u3Mepe-
HUS IPUHUMAETCS UX CpeliHee 3HAaUeHHeE.

[ToAKITFOYNTE YaCTOTOMEDP B PEKHUME CUETa UMITYJIHCOB COTJIACHO CXEMBI BKITFOUEHUS TIpeodpa3o-
Batens pacxona (mpunoxkenue [. Puc.Jl1) Ha yrcmonMmmynbCHBIN BbIXO/ MpeoOpa3oBaTens pacxoia, ma-
pamnensHo pe3uctopy R1.

OAHOBpPEMEHHO 3allyCTUTh YaCTOTOMEDP B PEKMME CueTa MMITYJIbCOB M CEKYHAOMED I U3Mepe-
HUs BpeMeHU. OukcHpyroT npoxoxaeHne He MmeHee S00 UMMy ILCOB Ha HHIUKATOPE YaCTOTOMEpA W MH-
TepBaJl BpEMEHH 10 cekyHaoMepy. OnpenenuTs u3MepeHHBIH Pacxol
Qu (M3/q) o ¢hopmye:

Qu=3,6(N*P)/t (m*u),
rae N — KoJm4ecTBO UMITYJIBLCOB IO YaCTOTOMEDY;
P — niena ummyneca (J1/umn);
t — Bpemst u3MepeHust Mo ceKyHaomepy (c).
[TpousBecTn M3MepeHHe AJsl BCEX 3a/laHHBIX 3HAYeHUU pacxooB. Ha kaxmom pacxoae QpukcH-

PYIOT HE MeHee 3 3HA4eHMH 3aJaHHOTO PacXoAa.

28



PykoBopgcTtBo no skcnnyatauum T.100.000.00 PO

[Tpu mpoBeneHUM MOBEPKHU C UCIOIH30BAHUEM BBIXOJa MpeoOpa3oBarens pacxoga ¢ HUHTepQei-
com RS 485, cpennee 3HaueHne u3mMepeHHoro pacxona Qu (m3/4) cHUMaeTCs ¢ TOMOIIBI0 TTPOTPAMMBI
«Monutop T».

Onpenenutb OTHOCHUTENBbHYIO MOTPEUIHOCTh MPU U3MEPEHUU pacxoja AJsl KakJI0ro u3MepeHus mo ¢op-
myne: 0Q = (Qu — Q3)/Q3 * 100%

rae Q3 —3HayeHHE 3aJJaHHOTO Pacxoa, (Mg/‘{).

HcnpiTanne omycKaeTcsi MPOBOAWTH C HMCIOJIB30BAHUEM aBTOMATH3MPOBAHHBIX MOBEPEHHBIX
CPEICTB U3MEPEHHUSI, BXOJIAILIUX B COCTaB PACXOJAOMEPHBIX YCTAHOBOK.

Pe3ynbTaThl UCIIBITAHUN CUUTAIOTCS TMOJOKUTEIBHBIME, €CJIA TIOTYYCHHBIC 3HAUCHUS ITOTPEITHO-
CTEW HE MPEBBIIAIOT 3HAYECHUM, YKa3aHHbIX B 11.1.2.1, m.1.2.2

4.5.6 OdopmieHnue pe3yibTaTOB MOBEPKHU

Pe3ynbraThl OBEpKU 3aHOCATCS] B COOTBETCTBYIOIIMI pa3zien nacnopra Ha mpeoOpa3oBarelb pacxoia u
3aBEPSIFOTCS B TIOPSIKE, YCTAHOBJICHHOM OpPraHaMH METPOJIOTUYECKOM CITyXKOBI.

[Ipu oTpunaTenbHbIX pe3ylbTaTaXx MOBEPKH B MACHOpPTE Ha MpeoOpa3oBareib pacxoja AeNaeTcs
3aIKCh O 3aNPEIICHUH IKCIUTyaTalluy U3/ICITHSL.

[To okOHYaHMM TTOBEPKU MPOBOJIUTCS TUIOMOMPOBAHHE MPeoOpa3oBaTes pacxo/a.
5 Xpanenue

5.1 IIpeoOpa3oBarenu pacxoja IOCIE PACIAKOBKH JIOJKHBI XPAHUTHCS Ha CTEJUIAXKaxX B 3aKpbl-
ToM nomenieHun. [lomemars npeodpa3oBaTen pacxona OIUH Ha JPYrod HE pa3periacTcs.

5.2 B 3umMHee BpeMsi paciiakoBbIBaTh MPeoOpa3oBaTelid pacxoja HeoOXOIMMO TIOCIIE BBIICPKKU B
oTaryinBacMOM IMOMCUICHNU B TCUCHUC 3 4.

5.3 JlnurenbHOE XpaHEeHUe mpeoOpa3oBarenell pacxoa PEKOMEHIYETCS MPOU3BOJIUTH B yIAKOB-

K€ MMPpEANPHUATHUSA - UBTOTOBUTCIIA.
6 TpancnopTupoBanue

6.1 IIpeoOpazoBarenu pacxona B TPAHCIOPTHOM YIMAKOBKE MPEANPHUSATHUS-U3TOTOBUTENS TPaHC-
HOPTUPYIOTCS JHOOBIM BUJIOM TpaHCIIOpTa MPU TeMIlepaType okpyxaromero or Mmunyc 50 no mioc 50°C
U OTHOCUTEIBHOW BIAXHOCTU 10 95%. TpaHcnopTupoBaHHE aBHATPAHCIOPTOM JIOMYCKAETCS TOJIBKO B
repMETU3HPOBAHHBIX OTCEKaX.

6.2 Crioco6 yKkIaaKu SIAKOB Ha TPAHCIIOPTHOE CPEICTBO JOJDKEH MCKITIOYATh UX MepeMeIeHNe.

6.3 Bpewms npeObiBaHus TpeoOpa3oBarTest pacxoia B YCIOBHUIX TPAHCIIOPTHPOBAHUS HE JIOJKHO
IPEBBIIIATh OJHOTO MEcsIIa.

6.4 Ilpu morpyske, TpaHCIIOPTUPOBAHUU U BBITPY3Ke MpeoOpa3oBaTesid pacxoja  JOJDKHBI BBI-
TIOJTHSTHCS TPEOOBAaHUS YKa3aHHBIX Ha YIIAKOBKE MAaHUMYIISIIMOHHBIX 3HAKOB.

6.5 Ilpu TpaHCOpTHPOBAaHUM JOJKHA OBITH OOecreueHa 3almTa npeodpasopareeit

pacxoia OT aTMOC(EPHBIX OCAJIKOB.
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IIpnioxkenne A: CTpyKTypa yCJOBHOIO 0003HAYeHHA

TUP3C -80 - I' - Tl -4 -Y4 -16 - H - EX - TY 4213-100-544146-05

I 1 i v v Vi VI VT IX X

| HaumenoBanue npeoOpa3oBares pacxoia ;

11 Tunopasmep mpeobpazoBatens pacxoma (15-Ayl5mm, 25-Hy25mm, 32-Jly32mm, 50-Ty50mm,
80-Ay80mm, 100-Ty100mm, 150-Ty150mm, 200-/Ty200mm, 250—Ty250mm, 300-Ty300Mm, 350—Ty350MmM,
400-/1y400Mm);

[pumevanue: s ucnonnennii C1, C2 tunopasmep (/ly) ykassiBath U3 cienyromero psaa: 200, 300, 400,

500, 600, 700, 800, 900, 1000, 1100, 1200, 1300, 1400, 1500, 1600, 1700, 1800, 1900, 2000 MmMm.

] Mamepsemas cpena (I - map, I'- ra3, K — )KHIKOCTB);

v TemnepaTypHOe UCTIONHEHNE:!
e T1 —Temnepatypa cpenpl oT Munyc 45 no 70°C;
e T2 —Temnepatypa cpenbl oT MuHyc 45 10 200°C;
e T3 - Temnepatypa cpenbl oT Munyc 45 g0 300°C;
e T4 —Temnepatypa cpensl oT MuHyc 45 10 450°C;

\Y KoHCcTpyKTHBHOE HCTIOJIHEHHE:

e (mannesoe ucronuenue (A);

®  UCMOJHEHUI THIA «COHIBUYY (B);

® [OTPY)XHOE HUCHOJIHEHHE IUIsi TpyOorpoBonoB auamerpoM oT 200 no 2000 mm, TpeOyromee cOpoca
JABJICHHSI B TPYyOOITPOBOIEC MTPH TEXHHUECKOM 0OCTYKHBaHUH MpeodpasoBateis pacxonaa (CL);

® MOTpY)XHOE HCHOJHEHHUE It TpyOonpoBoaoB auameTpoM ot 200 1o 2000 MM, He TpeOyromiee copoca
JIaBJICHUSI B TPYOOTIPOBO/IC IPU TEXHUYIECKOM 00CTy)KMBaHUH npeobpaszoBarens pacxona (C2);

e wmydToBoe coeaunenue (D);

®  HCIIOJHEHHE C BEIHOCHBIM AJICKTPOHHBIM OJIOKOM (U151 M3MEpeHHs BhICOKOoTeMItepaTypHbix cpen) (E);

®  UCIOJHEHHE C MECTaMH YCTAHOBKH JAaT4YMKa JaBJICHHS W JATYMKa TEMIepaTypbl (TEpPMOCOIPOTHBIIC-
aust) (F);

®  HCIOJHEHHE CO BCTPOCHHBIMU KOH(Y30poM — nuddy3opom (G);

®  UCIOJHEHHE CO BCTPOCHHBIM CTpyeBbInpsiMutesem (H);

® CIBOCHHBIN MpeoOpa3oBaTelb Pacxoaa ¢ PE3ePBHBIM OJOKOM AJIEKTPOHHUKH M M3MEPUTEIBHBIM CEHCO-
poMm (KCIOJIb30BaHUE B CHCTEMaX, I/ie BaxkHa GpyHkuus pesepsupoBanusi) (1);

VI Ty BBIXOIHOTO CUTHAJIA:
YU - yucnouMInynbCHbIA BEIXOJHOM CUTHAN;
L1 — uudposoii BeixoaHO# curHai (RS 485);
T — ToxOBEIN BEIXOAHOM cUTHaN 4-20 MA;
YU+ - uncnouMITYILCHBIN BRIXOTHON CUTHAT + IU(poBOi BeixoaHow curHai (RS 485);
TH - ToxoBbIi BeixogHoi curdai 4-20 MA+HART;

VIl MaxkcumanbHO J0MYyCTUMOE JIaBJIIEHUE
Bri6upaercs u3 cnemyromiero psga: 1,0MIIA; 1,6MlIla; 2,5 Mlla; 4,0 MlIla; 6,3 Mlla; 8 MIla; 10MlIla;
12,5 MlIla; 16 Mlla;

VIIl  Hamuume naaukaropa — U;
IX B3priBozammménnoe ucnoiHeHue - EX;
X O0603HaYeHrEe HOPMATHUBHO-TEXHIUYECKOTO JIOKYMEHTa (TEXHUYECKUX YCIOBUH )

Hpumeuanue: Ilpu ogpopmnenuu 3axaza obosnauenue TY ne ykasvieams.
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PykoBopgcTtBo no skcnnyatauum T.100.000.00 PO
IMPUJIOKEHUE b: CnipaBo4HbIii pacyeT H3MepsieMbIX PacXoA0B napa (Kr/4)

1. Jlns Tekymiero cocTosiHUS cpebl (B JaHHOM Cllydae mapa), XapakTepU3YIOIIErocs JaBJIeHuEM 1
temrepatypoi, o tadiauuam ['CCCJI 98-2000 Heo6X0UMO ONpeIeNUTh IIOTHOCTH Tapa (p).
2. OmnpenenuTbh MaccoBblid pacxo mapa (Mmin 1 Mmax) JJIs HHTEPECYIOIIETo TUIIopa3Mepa rnpeoopa-
30BaTeNs pacxoaa no Gopmynam:
Mhmin = Vimin* p;
Mmnax= Vimax™ p,
r1e Vimin— MUHUMAaJIbHBIH 00ObEMHBIN pacXo/1 AJIsl HHTEPECYIOIIETO TUIIopa3Mepa npeodpazoBaTess pac-
xoza, M>/u (Tabnuma 2 Hactostero PO);
V max — MaKCUMaJIbHBIH 00BEMHBII pacxo/ ISl HHTEPECYIOIIETo TUIIOpa3Mepa mpeodpa3oBaresst pac-

xoza M*/4 (Tabumua 2 Hacrosiero PD);

[Tpumep: Jlormyctum B 1aHHBIM MOMEHT BpeMeHu Temriiepatypa napa T=180°C, abconroTHoe 1aBiieHNE
P,=0,5MIIa,

1o ta6muam TCCCJT 98-2000 HaX0XMM IUIOTHOCTH Mapa IPH TEKYIIMX mapaMmerpax p=2,472 kr/m;
Tornma mia tunopasmepa Jly 150 paccuntaem maccoBblil pacxof mapa (Mmin 1 Mmayx) U1 TEKYIIMX Tapa-
METpOB Mapa:

W3 tabauue! 2 HaxomuM: Vmin =260 M3/‘l, Vmax =5000 M/a

Mpmin = 260%2,472 = 642,72 xr/4,

Mmax = 5000%2,472 = 12 360,00 xr/u4;

[Tpumeuanue: Ilpu n3menennu napamerpos napa (P, T) mioTHOCTH Mapa cOOTBETCTBEHHO TOXKE U3MEHUT-
s, Mmin 1 Mpmax HEOOXOIMMO paccuuTaTh BHOBb. JIaHHBIN pacyeT He0OX0UMO MPOU3BOAUTH AJI KOP-
PEKTHOTO 1Mo00pa TUIIOpa3Mepa Mpeodpa3oBaTelis pacxo/ia, T.K. B OCHOBHOM TEXHUYECKHE 3aaHUs Ha

YCTaHOBKY U3MEPUTCIILBHOTO KOMIIJICKCA Ha Iap BbIAAOT B MACCOBOM IIPEACTABIICHUH.
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PykoBopgcTtBo no skcnnyatauum T.100.000.00 PO

HNPUJIOXKXEHUE B: O6muii Bua npeodpa3oBartesisi pacxoaa

530 10

H71

) ]
|
S

Sy
N
[
PucyHok B.1 - TpeobpasosaTtens pacxoga Tupac (ucnonHeHne A) TemnepaTypHOro ncnonHeHns T1.
O6wmin Bua,

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,mMmm 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
MpumedvaHwue:

Pasmepbl conaHues D, D1, d, n-konu4ecTBo OTBEPCTMIN B 3aBUCUMOCTM OT YCroBHOro gasnexus (Py) coot-
BetcTBytoT FTOCT 12821;
Bo3moxXHO n3rotoBrneHme npeobpasoBarenen pacxoga ¢ driaHLamMm UCNOSNTHEHUST LUMM-Nas;
Pa3mep H2 paccuntbiBaetcs no chopmyne: H2=D/2;
B Tabnuue B.1 npuBegeHa macca® TMMOBOro MCMONHEeHUA nNpeobpasoBaTens pacxoda 4J1s YyCroBHOro
fasneHus Py=1,6MIa. na onpegeneHus Maccel NnpeobpasoBaTens pacxoia Ans Apyroro YCroBHOIO
AaBneHusi, Heob6xoaMMo BOCMONb30BaTbCS POPMYIION: M=k+M,
rae M*- macca u3 Tabnuubl B.1.,

K- K03dhPMLUMEHT nonpaBoYHbIn, K=2*( M, - My g),
M, s — macca dnaHua ans Py=1,6 MlNa Heobxoaumoro Oy no FOCT 12821;

M, — macca dnaHua Heobxogumoro [y ansa BbibpaHHoro ycrnoeHoro gaenenus (Py) no FTOCT 12821;




PykoBopgcTtBo no skcnnyatauum T.100.000.00 PO
[MPUJIOXEHUE B (mpogomxkenue)
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PucyHok B.2 - TpeobpasoBaTtens pacxoga Tupac (ucnonHeHne A) TemnepaTypHOro ucnosnHenuns T2.
Oowwun Bua
MpumeyvaHwe:

1. Pa3mepsl Dy, L, yka3aHbl B Tabnuvue B.1;

2. Pasmepbl chnaHues D, D1, d, n-konnyecTBo OTBEPCTUI B 3aBUCUMOCTM OT YCINOBHOro AasreHus (Py) cooT-
BeTcTByloT FTOCT 12821;

3. Pasmep H3 paccuutbiBaeTtcsa no chopmyne: H3=H1+120mm.
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PykoBopgcTtBo no skcnnyatauum T.100.000.00 PO
[MPUJIOXEHUE B (mpogomxkenue)

1m0

[ UOKuU Memannapykab
(Gnuwa [ He donee 2 M)\
\

%

Dy

1 :

PucyHok B.3 - TpeobpasoBatens pacxoga Tupac (ucnonHenune E) TemnepaTypHoro ucnonHenust T3, T4.
Oowwun Bua
MpymedaHwue:

1. Pa3swmepsbl Dy, L, yka3aHbl B Tabnuue B.1;

2. Pa3amepsbl onaHues D, D1, d, n-konMyecTBO OTBEPCTUI B 3aBUCMMOCTU OT YCMNOBHOroO AasrneHus (Py) cooT-

BetcTBytoT FTOCT 12821;
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PykoBopgcTtBo no skcnnyatauum T.100.000.00 PO
[MPUJIOXEHUE B (mpogomxkenue)

8 omb. #18
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PucyHok B.4 - TpeobpasoBaTens pacxoga Tupac (ucnonHenne C1) TeMnepaTtypHOro ucnonHexusa T1, T2.

Oowwun Bua

MpymevaHwne:

1. Pa3mep H2 BbinonHsieTcsa B 3aBucuMocTy oT 3akasa (o1 100 mm go 1700 mm);
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PykoBogcTteo no akcnnyartaumm T.100.000.00 P3O
[MPUJIOXEHUE B (mpogomxkenue)

L
b

PucyHok B.5 - Tpeobpasoatens pacxoaa Tupac (ucnonHenne C2) ¢ wapoBbiM kpaHoM. O6Lwini BUA.
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PykoBopgcTtBo no skcnnyatauum T.100.000.00 PO
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I[MPUJIOXXEHUE B (npomgomkenue)

A
!

PucyHok B.6 - TMpeobpasoBaTens pacxoga Tupac (ucnonHeHne B) TemnepaTypHoOro ucnonHenns T1.

Oowwmn Bng
Ta6bnuua B.8
Dy, MM 15 25 32 50 80 100 150 200
L, Mm 120 120 120 120 120 120 120 120
H1,Mm 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
MpumeyvaHwe:

1. WcnonHeHue B BbinyckaeTca anga ycnosHoro aasneHus (Py) oo 2,5 MrA,;

2. BO3MOXHO U3roTOBNEHME UCMONMHEHNA B aAnsi BbICOKOTEMNEPATYPHbIX U3MEPEHUI (MCNOSNTHEHMS MO TeMnepa-

Type T2,T3,T4). KOHCTPYKTUBHO KpenseHne areKTPOHHOro GrioKa npy 9TOM BbINOSHEHO COrNacHo pucyHkam B2

n B3.

37



PykoBopgcTtBo no skcnnyatauum T.100.000.00 PO

[MTPMJIOXXEHUE B (mponomxenue)
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PucyHok B.7 - TpeobpasoBaTens pacxoga Tupac (ucnonHeHvne D) TemnepaTypHOro ncnonHexms T1.

Oo6wun Bug
Tabnuuya B.9
Dy, MM 15 25
L, Mm 195 195
H1,mm 280 280
D, MM 110 110
G 1” 1 V239
Macca*,kr 8 9

MpumeyaHwne: VicnonHeHne D BbinyckaeTca anga ycnosHoro aasnexus (Py) oo 1,6 MIA;
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PykoBopgcTtBo no skcnnyatauum T.100.000.00 PO
[MTPMJIOXXEHUE B (mponomxenue)
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PucyHok B.8 - TMpeobpasoBaTens pacxoda Tupac (ucnonHeHve F) TemnepaTtypHOro ncnonHeHms T1.
Oowwmn Bng

MpumedaHne
1. BO3MOXHO M3roTOBMNEHME UCNONHEHNST F ANs BbICOKOTEMMNEPATYPHBIX U3MEPEHUI (MCMOSTHEHUS MO TeMMe-

patype T2,T3,T4). KOHCTPYKTUBHO KpenseHue 3reKTPOHHOro 6rioKa Npy 9TOM BbIMOSTHEHO COMNACcHO PUCYH-

kam B2 n B3;
Pa3mepsbl, Macca ykasaHa B Tabnuue B.1;
Mo cornacoBaHuto C 3aKka34yMKOM BO3MOXXHO M3rOTOBIIEHNE MOCAA0YHbIX MECT No4 AaTYUK AaBreHus, Tep-

MOCOMNPOTUBIIEHWE C OPYIMMMN KOHCTPYKTUBHBIMW pasMepamu;
4. YcTaHOBKy AaTyuka faBneHus B BbICOKOTEMMEpaTypHOM ncnonHerun 12,73 unun T4 BbINONHATL Yepes um-

NyNbCHYIO TPYGKY;
5. Bo3MoxHa nocTaBka JaTyuvka [aBneHus U TepMOCONpPOTMBIIEHNS COBMECTHO C NpeobpasoBaTenemM pacxo-

Aa;
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PykoBopgcTtBo no skcnnyatauum T.100.000.00 PO
[MTPMJIOXXEHUE B (mponomxenue)

0

H1

D4

H2

|

PucyHok B.9 - TpeobpasoBaTenb pacxoga Tupac (ucnonHeHve G) TemnepaTypHOro ucnonHeHnst T1.

Oowwmn Bng

MpumedaHne

1. BO3MOXHO M3roToBrneHne ucnonHeHnss G aAns BbICOKOTEMNEPATYPHbIX M3MEPEHUI (MCNOSNTHEHWS NO TeMMe-
patype T2,T3,T4). KOHCTPYKTUBHO KpenseHne 3reKTPOHHOro 6rioKa Npy 9TOM BbIMOSTHEHO COMNACHO PUCYH-
kam B2 n B3;
Pasmepsbl, Macca yka3aHa B Tabnuue B.1, npu atom pasmepsl D3, D4 cornacytoTtcs ¢ notTpebutenem;

WMcnonHeHne G n3rotoBnseTcHa TONbKO No 3akasy.
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PykoBopgcTtBo no skcnnyatauum T.100.000.00 PO
I[TPUJIOXXEHME B (nponomxenue)

H1

o1

V-

Dy
for OS] U

H2

i 1

PucyHok B.1 0- lMpeobpasosatenb pacxoga Tupac (McnonHeHme H) co BCTPOEHHbIM CTPYEBLINPAMUTENEM.

Oo6wmin Bua,

Tabnuuya B.10

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

MpumedvaHne

1. WcnonHeHue H BbinyckaeTcs cneyowmx tunopasmepos: ot [y 32 go [y400;

2. Pa3amepsl onaHues D, D1, d, n-konMyecTBO OTBEPCTUI B 3aBUCMMOCTU OT YCMNOBHOro AasrneHus (Py) cooT-
BetcTBytoT FTOCT 12821;
Bo3MoxxHO M3roToBneHne npeobpasoBartenei pacxoga ¢ riaHLuamMy UCNOMHEHUS LIMN-Nas;
Pa3mep H2 paccuutbiBaetca no chopmyne: H2=D/2;
B tabnuue B.12 npuBegeHa macca* TMNOBOrO MCMOSIHEHUA Npeobpa3oBaTens pacxofa AN YCNOBHOIO
aaeneHusa Py=1,6Mla. [Ina onpegeneHnsa maccbl npeobpasoBartens pacxoga Ans APYroro YCIoBHOMo AaB-
neHusi, Heo6XoAMMO BOCMOSIb30BaTLCA (POPMYIION: M=k+M’,
roe M*- macca u3 Tabnuubl B.1.,
K- kK0adhPurLUMEHT nonpaBoYHbIn, K=2*( My - My ¢),
M, ¢ — macca dnaHua gnda Py=1,6 MlMa Heobxoamnmoro [y no FTOCT 12821;

M, — macca dnaHua Heobxogumoro [y ans BbiopaHHoro ycnoeHoro gasnenus (Py) no FOCT 12821;
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PykoBopgcTtBo no skcnnyatauum T.100.000.00 PO
[MPUJIOXEHUE B (mpogomxkenue)

70

[uokuu memannopykab
(Gnuma [ He donee 2 M)\

PucyHok B.11 - CaBoeHHbI npeobpasoBaTenb pacxoda Tupac (ucnonHeHue 1) ¢ pe3epBHbIM GITOKOM 3MEKTPOHUKN
N U3MepuTenbHbIM CEHCOPOM (MCMOMb30BaHWE B CUCTEMAX, rAe BaxHa YHKUMS pe3epBUpoBaHms).

O6wwun Bug

MpumedvaHne

1. Pa3swmepsl Dy, L, yka3aHbl B Tabnuue B.1;
2. Pa3amepsbl onaHues D, D1, d, n-konMyecTBO OTBEPCTUI B 3aBUCMMOCTU OT YCMNOBHOro AasrneHus (Py) cooT-

BetcTBytoT FOCT 12821;
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PykoBopgcTtBo no skcnnyatauum T.100.000.00 PO

[MPUJIOXXEHUE B (nponomxkenue)

oube
(111

lMokasaHna MrHOBEHHOIO pacxoga

L1

lMokasaHne HaKoNnNeHHOro pacxoda
‘ I |

PucyHok B.12 — OnekTpoHHbIn 6510k ¢ 2KKU

KHonku ynpasrieHnd

Oowwun Bua

Yemanos. HuwxHuli BepxHuli

HriwBeri npeod.usm nped.usm
L L Beod sHaqeHus HIMW/BIIN

Bbi6op ed Bbibop eduHuy, usmeperus
USMEPEH.

Pexum Bbibop pexuma omobpaxeHus OaHHbIX Ha UHOUKamope
uHOUKay,

C6poc C6pocums ? lModmeepxdeHue cbpoca cuermyuka
cyemyuka

Peskum Mapors Bbibop pexkuma docmyna "3anpewer"/"Paspeuien”

docmyna ———

Wsmenums Mapors Hoebiti Msmenenue napons

naposie e —

PucyHok B.13 Briok-cxema gnsi paboThbl C KHOMKaMKU yNpaBreHns nHavMkaTopa



PykoBopgcTtBo no skcnnyatauum T.100.000.00 PO

HNPUJIOXKEHME I': I'paduxu norepnb 1aBjaeHUs
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M'mapoavHamMmumyeckne noTepu gaBneHnst 3aBUCAT OT TUNnopasmMepa npeobpasoBaTensa pacxoga U NAoTHOCTU U3me-
psemon cpeabl. Popmyna pacyeta: AP(MNa)=koacduumeHT C * p,
roe p - NNOTHOCTb M3MepPsieMol cpefbl Npy pabovem gaBneHun, kr/m®;

Ha rpachvke BBeAeHbl YCNOBHbIE 0603HaYEHUS TUMOPa3MepPOB:

1- [y 15 mm;

2 - [y 25 mwm;

3 — [0y 32 mm;

4 — Iy 50 mm;

5 — Oy 80 mwm;

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

I'IpmmeanMe: nOTepl/I AaBlieHuna npu HanbonbLuem 3KCnyatTaunoHHOM pacxone and npeo6pasoBaTene|7| pacxoaa

ucnonHenus (C1,C2) Ha xxuakon cpefe cocTaBnsieT He 6onee 25 kla, Ha rasoobpa3sHoi cpeae He Gonee 2 kla;
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PykoBopgcTtBo no skcnnyatauum T.100.000.00 PO

MHNPUJIOXKEHHUE ][I : CxeMbl NOAKIIOYEHHS PeoOpa3oBaTeisi pacxoaa

—3/76’/(/7170HHO£’

CHEIMHoEe

yompoucmbo
g" el .
|+ + | bl 248
ol - — BOA

Puc.11 Cxema nogkntodeHuss npeobpasoBaTtens pacxoga npu pabote
C YNCITIOMMMYNbCHBLIM CUTHANoOM
MpumeyaHue:
KoHTtakTbl +VCC; GND — nutaHue npeobpasoBaTens pacxoaa;

KoHTakTbl «D+», «D-» - nogkntoyeHne nmnyrnbCHON NTMHWUW;

i w2
A

+W) + + bl 248

ool - — | BOA

Puc.2 Cxema nogknoveHnss npeobpasoBartensi pacxoga npu paborte
C TOKOBbLIM BbIXOAHbIM curHanom 4-20mA
MpumevaHwue:
KoHTakTtbl +VCC; GND - nuTaHue npeobpasoBaTtens pacxoaa;

KoHTakTbl «l+», «l-» - NOAKIOYEHNE TOKOBOWN NUHUM;

RS+ + T4
PS4 - [ATA-

M|+ + | b 248
oM |  — - BOA

Puc.[13 Cxema nogkntodeHus npeobpasosatens pacxoda k K npu pabote

C UMpPOBLIM BbIXOAHLIM CUrHANoM
MpumeyvaHwe:

KoHTtakTbl +VCC; GND — nutaHue npeobpasoBaTernsi pacxoaa;

KoHTakTbl «RS+», «RS-» - nogknoyeHne undpoBon NUHUK;
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PykoBopgcTtBo no skcnnyatauum T.100.000.00 PO

I[MPUJIOXXEHUE /I (mponomkenue)

j’: - B 248
M|+ + | bl 248
| - — | sou

Puc.J14 Cxema noaxiroueHus IpeoOpazoBaTelis pacxoja mpu padbore
¢ undpoBbiM BeIxoAHBIM curHaioM HART (noakmouenne HART xoMMyHHKaTOpa)

FART RS232 |

[ Ry ]
7 | a8
M|+ + | O 248
| — — | Bom

Puc. 15 Cxema noaxiroueHus mpeoOpas3oBaress pacxoja npu padorte
¢ uudpoBbiM BeIXxoAHBIM curHaioM HART (moakmouenre HART moaema)

IIpumeuanue:
1. Kommynukarop u HART-MozmeM MoryT ObITh TOJKITIOYEHBI K JTFO00N TOYKE 1IETH,;
2. CurHanbHas 1eTb JOJDKHA UMeTh conpoTuBiieHue (RH) He meree 250 Owm;
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PykoBopgcTtBo no skcnnyatauum T.100.000.00 PO
MMPMJIOXEHUE ]I (mpomomkeHue)

W 2
[ lock/mo4eHue A s
COPOUHLIME IbHOZ0 ol
kaveng K12002

Harpaberve ycmaroky

[lodk mo4eHue axarnepa
COBOUHLIME IbHOZ0
kavens K12007

+ |zenepamop
— \cuzranob

(a) Bud 3/ekmporHoe0 0/0Ka CO CMapoHs! YCmaxobky naam;

YSacrmomorep
g" i = WY
|+ + | Bl 248
ool - — | %oA

(0) [Tockmoverue npeodpazobame/s pacxaoa Ha KABMMHOU Koooke 31eKmpoHH020 O/I0Ka:

Puc.16 Cxema nogknioveHns npeobpasoBaTensi pacxoga npv NpoBeAeHN MOBEPKU
(onpepeneHue NOrpPeLLHOCTU N3MepeHNs oGbema Nno UMNYrbCHOMY U LMdPOBOMY cUrHary)
MpumedaHwue:
1. MapkupoBka coegnHuTenbHbIX kabenen n3 komnnekra K120.00 cnegytowas:
- MapKMPOBaHHbLIV NPOBO KPACHbLIM LIBETOM MOAKMIOYAETCS K «+»;
- MapKMPOBaHHbIV NPOBOJ YEPHbLIM LIBETOM MOAKYAETCH K «-»;
2.  KoHtakTtbl +VCC; GND — nutaHue npeobpasoBaTensi pacxoaa;

KoHTakTbl «D+», «D-» - nogkntoYeHne NMnyrbCHOM NNHUN;

3. Tlepen Hayanom noBepkn HEO6XOAUMO MPOBEPUTL NPABUMBHOCTb YCTAHOBKU AXXKaMMepos;
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PykoBopgcTtBo no skcnnyatauum T.100.000.00 PO
[MPUJIOXKXEHUE JI (mponomxkenue)

Hanpaberve ycmaroky
axarnepa
[lodkmverue
COBOUHUMEIbHOZ0
kaoensg K120071

+ |zeHepamgp
— | cuzranob

(a) Bud 37ekmpomHozo 0/0ka co cmapoHsl Ycmarobky raam:

7 . &1 28
S+ + | b1 248
ool - — | 5OA

(0] llock mo4erue npeadpasobamens pacxoda Ha KABMMHOU Ko/00Ke 3AeKMpoHHO20 O/I0Ka,

Puc.[17 Cxema nogknoyeHns npeobpasoBaTtensi pacxoda npy NpoBeaeHn NoBepku
(onpeneneHve NOrpeLIHOCTY U3MEPEHUSt 06 beMa MO TOKOBOMY BbIXOAHOMY curHary 4-20MA npu Ucronb3oBaHue

BOMNbTMETPA 1 MePbl CONPOTUBMEHUss HOMUHaNoM R, = 100 Om))

MpumedaHwue:
1. MapkupoBka coeguHuTenbHbIX kabenen ns komnnekra K120.00 crnepyrowas:
- MapKUMPOBaHHbIV MPOBOA KPACHbIM LIBETOM MOOKITIOYAETCS K «+»;
- MapKMpPOBaHHbIV MPOBOA YEPHbLIM LIBETOM MOAKMOYAETCH K «-»;
2. KoHTtakTbl +VCC; GND — nutaHue npeobpasoBaTensi pacxoaa;

KoHTakTbl «l+», «l-» - nogkntoyeHne TOKOBOW NMUHUUK;

3. Tlepen Hayanom noBepkn HEO6XOOUMO MPOBEPUTL MPABUIIBHOCTb YCTAHOBKU A)XKaMMNepos;
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PykoBopgcTtBo no skcnnyatauum T.100.000.00 PO

[MPUJIOXKXEHUE JI (mponomxkenue)

Hanpabyerue LcmaHoky
axarnepa
[ lock mo4eHue
COBOUHUME/IbHOZO
kaoens K12007

+ |zenepamop
— | cuenanob

(a) Bud 37ekmporHozo 0/0ka co cmapoHsl Yomarobky naam:

Kamuopamap cuzkamb

;* i — — ’: BT 248
| + + | bl 248
awl - —| 7504

(0) [Tockmoverue npeodpazobamens pacxaoa Ha KABMMHOU Koooke IAeKmpoHH020 O/I0Ka:
Puc.18 Cxema nogkntoyeHns npeobpasoBarernsi pacxoda npu NpoBedeHnn NOBEPKU
(onpegeneHune NOrpPeLLHOCTU N3MepeHNst oGbema No TOKOBOMY BbIXOAHOMY curHany 4-20mMA npu ncnonb3osaHue

KanvbpaTtopa curHasnos)

MpumedaHwue:
1. MapkupoBka coeguHnTenbHbIX kabenen ns komnnekra K120.00 crnegyrowas:
- MapKUPOBaHHbIV MPOBOA KPACHbIM LIBETOM MOOKIIOYAETCS K «+»;
- MapKMpOBaHHbIV MPOBOA YEPHBLIM LIBETOM MOAKMOYAETCH K «-»;
2. KoHtakTbl +VCC; GND — nutaHue npeobpa3oBaTtensi pacxoaa;

KoHTakTbl «l+», «l-» - nogkntoyeHne TOKOBOW NMUHUUK;

3. Tlepen Hayanom noBepkn HEO6XOAUMO MPOBEPUTL NPABUMBHOCTb YCTAHOBKU AXXKaMMepos;
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PykoBopgcTtBo no skcnnyatauum T.100.000.00 PO

I[MPUJIOXXEHUE /I (mponomkenue)

Buxpebou
npeodpazobame/b
Lamu 7 [ — pacxoda “Tupx brok numanua ATM 3420
dabyerus /- ~2208 | kawan 1\ kavan 2\ kawan 3 | kawan 4| kavan 5 | kawan 6 kavan 7
131214 [Zi;/g +|—+|—+|—I -1+ ]-1+1-1+1-
H—
=
4‘ P\, N I\J
-, N
P avan g\
LN\ N AN
(. A
- +1=-1+|-1+l-1+|-|+]|-|*

B\ E6 |17\ 18| 1900|2182 | 2324
I N N N W R

T3KOH-19
7! 0 N | U
21341516 7|89 |0 |72
—|+|=|+]-| |-l L)H]|-|+
1

[leperbiny

Pnc. 19 Cxema nogkntoyeHuss npeobpasoBaTternsi pacxoja npu UCNonb30BaHUU B KOMIMIEKCE y4eTa 3HeproHocuTe-

nen TUP3C-T (npumeHeH koHTponnep TakoH 19)

MpumedaHwue:

1. [aHHas cxema npvBefeHa ans n3aMepeHust Macchl, KonmyecTsa Tensa SHepProHOCUTENS Ha OQHOM Tpybo-
npoBoae. PyHKLMOHANBHO BO3MOXKEH pacyeT KOHTponnepom TakoH 19 Heckonbkux TpybonpoBoaoB (B 3a-
BMCUMOCTU OT UCMOSNTHEHUS);

KoHTponnep nepes ncnonb3oBaHNEM NOASNEXUT NPOrpaMMMpPOBAHMIO COMNIACHO peLlaemMon 3agavdu;

3. [aHHas cxema sIBNSeTCA YacTHbIM criydaem (npumepom). CxeMbl BKIHOYEHNUST MOTYT MEHATLCS B 3aBUCMMO-

CTW OT TUMOB MPUMEHSIEMbIX NEPBUYHbBIX NPeoOpa3oBaTenein, KonNMYecTea n3MepsieMbix TPyOONpPOBOAOB,

3ajad, pelaeMblX KOHTpO1epoMm.
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PykoBopgcTtBo no skcnnyatauum T.100.000.00 PO
[MPUJIOXKXEHUE JI (mponomxkenue)

Lamuk
KAPAT M dabrerus
7131214

leny | Kormaxkm -1 [+
18V 38
avl 9
/1 47
RI- 2
[S2+ 13 ]

S
K2+ 44 1\
RZ2- 45 L\

| 2 / brok numanug ATM 3420
52~ 75 ~2208 | kawan 1) kawan 2| kawan 3 | kawan 4| kawan 5 | kavan 6| kavan 7.
[peodpazabamens -
pacxoda “TWPIC”

FST- 73 g -

0+
St | 4 [ G0 P

e+

Punc.[110 Cxema nogknioveHns npeobpasoBaTens pacxoda npv MCNonb30BaHWM B KOMMMEKCE y4eTa SHEProHOCH-

Tenen TUP3C-T (npumeHeH koHTponnep KapaT M)

MpumedaHwue:

1. [aHHas cxema npvBefeHa Ans naMepeHus Macchbl, KonmyecTsa Tensa SHeproHoCUTeNst Ha ogHoOM Tpybo-
npoBoae. PyHKUMOHANBHO BO3MOXEH pacyeT koHTponnepom Kapat M Heckomnbkux TpyoonpoBoOAOB;
KoHTponnep nepea ncnonb3oBaHMeEM NOASNEXUT NPOrpamMMMPOBaHMIO COMMAcHO peLlaeMon 3agayu;

3. [aHHas cxema siIBNsieTCs YacTHbIM criydaem (npumepom). Cxembl BKITHOYEHWUST MOTYT MEHSATLCH B 3aBUCUMO-
CTV OT TUMNOB NPUMEHSIEMbIX NEPBUYHBIX Npeobpa3oBaTenei, KONMYeCcTBa 3MepseMbix TPyOONPOBOAOB,

3afasd, pewaeMblX KOHTPOJIJ1IEPOM.
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PykoBopgcTtBo no skcnnyatauum T.100.000.00 PO
[MPUJIOXEHUE ]I (mpomomxeHue)

brnox numarus ATHM 3420
[~_’.W kanan] | kawan? \kanand | kawané | kawans | kawanb | kanan7

+—+—$l—+—#—+—+—

IB-£X
L

[~ ! ]
£ / | . g bapbep : /T N
_? Uckposawumel 9 Aes
™ /]
ez G [?
1 —
ar s A1 Ao
7121 712
BapwiboonacHas 30+Ha B3pwibodesonacHas 3oHa X7 x11
X2
-
[lpeadpazobamess 712
pacxada “THPIC*
T I
z A\ \
il
o A\
\ \ /T
1Y %18
it X
~I=
~ 1!
~| +
ol !
w| + / bapeep M
Uckposawyume 9
&l P Z

Puc.[111 Cxema nogkntoveHusi npe06pasoBaTenﬂ pacxona npu ncnosrnb3oBaHU B KOMIMJIEKCE y4eTa 3HEepProHoCcu-

Tenen TUPSC-T (npumeHeH koHTponnep CI1I761)

MpumeyvaHwe:

1. [aHHas cxema npvBegeHa Ans U3amMepeHus Maccbl, KonmyecTBa Tensna 3HeproHocuTens Ha ogHoM Tpy6o-
NpoBOAE BO B3pPbIBOOMACHOW 30He. PyHKLMOHaNLHO BO3MOXEH pacyeT koHTponnepom ClMI761 Heckonbknx
TpybonpoBoaos;

KoHTponnep nepen ncnonb3oBaHnMeM noanexuT NnporpaMMMpoBaHnIO COrNacHo pellaemMon 3agavu;

3. [aHHas cxema siBNseTCs YacTHbIM criydaem (npumepom). Cxembl BKITIOYEHUST MOTYT MEHATLCH B 3aBUCUMO-

CTM OT TUMOB MPUMEHSEMbIX NEPBUYHbBIX MPeobpa3oBaTenen, KonuyecTsa n3aMepseMbIx TpyoonpoBOaAOB,

3ajasd, peaeMblX KOHTPOJ1ITIEPOM.
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PykoBopgcTtBo no skcnnyatauum T.100.000.00 PO

MNPUJIOKEHMUE E: IlepeyeHb 1OKYMEHTOB, HA KOTOPbIE IaHbI CCHIIIKH

B HACTOAIEM PYKOBOACTBE 110 IKCIJIyaTalluH

O6o3Ha4veHne
OOKYMEHTa

HanmeHoBaHue

OCT P 52931-2008

MpuBopbI KOHTPOIS U PEFYNMPOBAHUSA TEXHOOTMYECKMX NPOLECCOB

FOCT 14254 - 96

CrteneHu 3awmThbl, obecneynBaembie obonoykamm (kog IP)

OCT 12821 - 80

dnaHubl cTanbHble NpuBapHble BCThIK Ha Py ot 0,1 go 20,0 Mla

FOCT P 51330.0-99

OnekTpoobopyaoBaHue B3pblBo3allmLLeHHoe. YacTb 0.
O6wwme TpeboBaHns

FOCT P 51330.1

OnekTpoobopyaoBaHue B3pbiBO3aLlyLLeHHoe. YacTb 1.
BspbiBosalyyta Buaa «B3pbiBOHENPOHULAeMas 06onoYKka»

lMpaBuna ycTponcTBa anekTpoyctaHoBok (MY3 rm. 7.3)

I'Ipanu'la TEXHUYECcKon JKCMJ1yaTaunn 3NeKTpoyCTaHOBOK I'IOTpeGVITe-
neit» (MTO3MN rn.3.4)

TY 4218-049-75423521-07

Komnnekc yveta aHeproHocutenen TUPOC-T

rCCCpA 98-2000

Bopa. YoenbHein o6beMm u aHTanbnus npu temnepatypax 0...1000
rpag. C n gaenexunsix 0,001...1000 MIMa

53



IMPHUJIOKEHHUE 7K: MoHTaKHBIH YepTek

hW 10000001 L

Puc 1 Yemarobra npeadpazobamens pacxoda (ucnomeque AL FGH|T) Ha mpydonpobode

3
i 7
& K KOHITDO/VIED! <l ,;
1 - lpeadpazobamens pacxada buxpebou “Tupc’,
2 - Tepmoconpomubrerue, T
3 - WMnyyibcHas mpyoxa dam4uka dabnerus
lycmarabnubaemcs nou Teazs=50C, / o
= 4 - Kpaw amcesHou, S
& | 5 Jamwux dabrenus, N fom . o
[aka " - %
00a4a HEPEHOCLITIE/I T
— luiva naockas
a i
5 ) ] ]
S (
o ) - [Jpoknadka
§ Taomua 1 (ang ucnomerun ABLOEF]T) '
L71uHa ApsMo/UHEUHOZ0
5| Bud mecmrozo yyacmka beipaxeqHas ;. :
N conpomubnenus neped (3a | 6 duarempax mpyoonpoboda (L) , 4y o Ay
< npeoopazabamesnem pacxoda HE MeHee
< do noc/e
E KoH@L300 5 2
5 Huppyzop 10 5
S Wszud mpydonpoboda 90° v 0 5
. [-00pazHel 4acmok
S /3200 mpydonpoboda b 2-x naockocmy 5 5 7.100.000.01 MY
E Omkpbimas 3adbuxka 25 ) — T
S [puresanue: 1Hcnomwerue npeodpazobamens pacxoda H (co bempoermsnm T 7P s | Toon 17577 Tpeodpasobamenu pacxoda '
: cmpyebeinparumenar) npsmex Y4acmkab He mpedyem /’;ﬂﬂ; 7 TWP3C =
S 2 oy KoMOUHaYUY MELTIHBIX CONPOMUGAEHUY OUKA MPAMOZO Y4acTTKa T T MoHmaXHsIU Hepmex TR T
= Brioupaemcs 1o Hauoo/bWerl SHIYeHI p i
2 gy ooo “Tuypsc
= Ymb
Konupoban QDopram A3




PykoBogcTtBo no akcnnyaTaumm T.100.000.00 PO

hiA 10000001 L

[lodn. v dama

Bzt uHb WP TE P duon.

[lodn_ v dama

/6. NP nodn

Puc 2 Yomarobra rpeodpazobamens pacxoda (ucnomwenue B) Ha mpydonpobode

]',
K KOHITIDO/IELY) <l b,
[ r
)
S
Uhueka S
: \ 8
[auka 0
100044 IHEPZOHOCUTIE IS ‘ )
; Ulmioa npyxurmas |
— { Uica mockas
e: 12 — 1 -
=]
) %!
(
~~_/Porknadka
Q== p
7 - [lpeaopazobamens pacxoda buxpebou “Tupc”: 2-3 [y 3-5 My
Z - Tepmaconpomubrenue TCT]
J - MMny/bcHas mpyoka damyuka dabieHus
lycmarabmubaemcs npu e 50C, )
4 - Kpan omcesHou;
5- lamquk dabrenus, N
110000001 MY
sl ucrl NP dokgrr_ | Tiedn_/iama

Konupoban

Qopriam A3
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PykoBogcTtBo no akcnnyaTaumm T.100.000.00 PO

R 10000001 L

[lodn v dama

Baart_ urb. W] JIB. TP duon.

[lodn. v dama

/6. P nod

Puc. 3 Yemarobra npeodpasobamens pacxada (ucnomerue D) Ha mpyoonpobode

K KOHITIDO/YVIE) il

Q0™

nooaya TFHEPDEOHOCUITIESIA

|

1 - [peaopasobamens pacxoda buxpeboy “Tupsc’:

8001000

2-3 [y

J-5 1y

Z - Teproconpomubrenuve, 777 .
3 - MMnyrecHas mploka damyuka dabrequs

lycmarnabaubaemcs npu Tem=50C, /
4 - Kpar omceqHou:
5= flamquk dabrenus, [N

uom| WP dokyr

[loon.

110000001 M4

Konupoban

Qopriam A3
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PykoBogcTtBo no akcnnyaTaumm T.100.000.00 PO

i — Puc 4 Yomanobra npeodpazobamens pacxada (ucnommerue (1) Ha mpydonpobode
K KOHTIPO//IE)! -l /g
67,
1 - /lpeodpasabamens pacxoda Buxpebou “Tup3c”: /
2 - Teproconpomubrenue, TCT] o
3 - MMnysecHas mploka damyuka dabiequs . ~
awka S
lycmanabmubaemcs npy Tr=50C, / T <>
4 ~ Kpar omceon; LA 1 —— S
5- famsuk dabrenus, N _Ubba mockas | } o
Draney ¢ namplyokor KMY E
| L e ﬁ Z
g 00a4a IHEPZOHOCUTE/IS ‘ ]
S 2100
N . — AN
S Taomua 1 (ang ucnomenu C1C2) H =
5 LKA npsMo/uHeUHozo \
N Bud mecmHozo yqacmea BepaxerHas Y ) ’ )
S| || conpomubnenus neped (a) | 6 duavempax mpydonpaboda (4y), 2y 2-5 1y
= npeaopasobamesner pacxoda He MeHee
e do noc/ie
S KoHauy3zap 0 2
3 Lupgysap 5 5 ¢ 7 .
Wszuo mpyoonpoboda 90° un 0 5
S [-00pasHbi L+acmoK
S| | Vizud mpydonpaboda b 2-x nrockocmg 20 5 p T
§ Omkpeimas 3adbuxka Vel 5 bR e B i L
[ Ipumesarue: []pu KaMOUHAY UL MECITHEIX COnpamubaeHuUI 0/LHa
S| || iparmozo yHacmka  bedupaemca no Havdosbwery sHaveruw
= 7T
g - 7710000001 MY y
= el/ucrl WP dokyre 1 [loan_Zamd
Konupoban Qopriam A3
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PykoBogcTtBo no akcnnyaTaumm T.100.000.00 PO

AW 10000001 1
Puc 5 Yemanobka npeodpasobamens pacxoda (ucnomexue (2) Ha mpydonpobode
K KOHITIDO/VIED <l
7 - lpeodpazobamens pacxoda Buxpebou “Tupac”
2 - Tepmoconpomubrenue, TC/T
o 3 - MMnyrbcHasg mplyoka damyuka oab/enHus
] lycmanabmubaemcs npu Te=s50C, /
[auka e — -
4 - Kpar omcesHou;
loa npyxunrag 5- famyuk 50[7/79/%/}7, [N
—)
Ubuva nnockas A
Ulgpobsii kpar
E . ~
’§ Prarey ¢ namplokor (KM [Jpok/adka
(= |
PI§ foma) ‘ En
S
>
K
=
B
5
Q
1000494 IHEPZ0HOCUITIE/ IS
3|
i
S
Qé = /'-L:‘:m
< Koxmpouplemsit mplyoonpobod 710000007 MY
S Tl /Dol WP dokyre_|_Tlodn | Zma 5
Konypaban Dopriam A3
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