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Hacrosiiee pyKoBOACTBO MO SKCIUTyaTallMW IMPEIHA3HAYEHO Ul M3YYEHHMS
yCTpOICTBa, MPUHIIMIIA PAOOTHI, MPABUII IKCILUTyaTallH, TEXHUUYECKOTO 0OCTyKHBa-
HUSl U TIOBEPKH BUXPEAKyCTUUECKOro rpeodpazoBatens pacxona Metrpan-30011P (B
JAbHEUIIIEM - TTpeoOpa3oBarters).

B pykoBOJCTBE 1O dKCIUTyaTalluy MPUBEIACHBI OCHOBHBIE TEXHUYECKHUE XapakK-
TEPUCTUKU TpeoOpa3oBaTelis, CBEICHUS O PadoTe OTIENBHBIX (YHKIIMOHATBHBIX
YCTPOICTB, TpeOOBAHUS, KOTOPHIE TOJKHBI BBIMOIHATHCS MIPU MOHTAXKE M OKCILTyaTa-
[IUM, YKa3aHUs [0 TIOBEPKE, MpaBUia TPAHCIIOPTUPOBAHUS M XPAHEHUS U JIPyTHE CBe-
JICHUSI, HEOOXOIUMBIE 151 OOECTICUEHHSI TTPABUIILHOM IKCIUTyaTalluu MPeoopazoBaTelsl.

[Ipu skcmTyatanuu npeoOpazoBarenst AONOJHUTEIBHO PYKOBOACTBOBATHCA
nacnoptom CIII'K.407131.026 I1C.

Koncrpykuust mpeoOpaszoBaTesisi NpearnpusITUEM-U3rOTOBUTENIEM MTOCTOSIHHO CO-
BEPUICHCTBYETCS, [I03TOMY MOT'YT ObITh HE3HAUUTENIbHBIC OTIMYUS OT IIPUBEJEHHOTO
B HACTOSIILIEM JIOKyMEHTE OIMCAHUs, HE BIMSIOIME Ha pabOTOCIIOCOOHOCTh U TEXHU-
YEeCKHE XapaKTEePUCTUKH MPeoOpa3oBaTels.

IlepeyeHb TOKyMEHTOB, HA KOTOPBIE JAHbI CCBUIKM B HACTOSLIEM PYKOBOJCTBE

I10 OKCINTyaTalru, IIPpUBCACH B IIPHUIIOKCHUHA A.

1 OIIMCAHHME U PABOTA

1.1 Ha3uayenue usaejaus

1.1.1 TlIpeoOpa3oBatens npeaHa3HAUEH A7 U3MEPEHUsST pacxoja U oobema BO-
JIbI ¥ BOAHBIX PaCTBOPOB B 3aIOJIHEHHBIX TPYOOIIPOBOJaX B CHCTEMAaX BOAO- U TETLIO-
cHaOkeHus1 (MUTbEBOT0, TOPSIUETro, TEXHUYECKOTr0) KaK B COCTaBE TEIIOCUETUYMKOB WU
CUYETYMKOB-PACXOJIOMEPOB, TaK K ABTOHOMHO.

1.1.2 Bun KIMMaTH4eCKOro WCIONMHEeHUs mnpeoOpazoBarens YXJI 3.1 mno
['OCT 15150, HO st paboThI pu TemmnepaTtypax oT munyc 40 °C no miroc 70 °C.

1.1.3 IIpeobOpa3oBarenb mnpeaHa3HadeH UIsi paOOThl BO B3PHIBOOE30MACHOM

ITIOMCIICHHUH.



1.1.4 Tlopsimox 3amvcu 0003HAYEHHS TPE0Opa3oBaTENCH IPH 3aKa3e:

Merpan-300IIP - 50 - A - 01 - 02 - 42 - H- Mod - M - IIP - KI - I TY4213-026-12580824-96

| — HaumeHoBaHME MpeoOpa3zoBaTEeIIs.

Il - qnamerp ycnoBHoro mpoxonaa npeodpazosatens Jly, mm (25, 32, 50, 80,
100, 150, 200, 250, 300).

I11 - ko mpeoOpazoBaTens B 3aBUCUMOCTHU OT CIIOCO0a MOHTAXKa:

- A - KoJ mpeoOpa3oBaTesisi ¢ KOHUYECKUMH MEPEX01aMHU, BBITTOJIHEHHBIMU
B ITpoTOYHOM yactu, s y 25, 32, 50, 80, 100 mwm;

- B - xox1 npeoOpazoBaTensi ¢ KOHUYECKUMHU TIepeX0aMy, MOHTUPYEMBbIMU
Ha TPYOOITPOBOJ OTAEIBLHO OT IPOTOYHOM yacTu, st [y 150, 200 mwm;

- L — xon mpeoOpazoBaTesnisi ¢ MPOTOYHOM YaCThIO, BHITIOJIHEHHOM JIUThE-
BBIM CIIOCOOOM (KOHUYECKHUE MEPEX0/Ibl B TPOTOYHOMN YaCTH).

[Tpumeuanue - s mpeodpazosateneit [y 250, dy 300 Mm ko He yKa3bIBaeTCsl.

IV — 1iena mmmysbca BBIXOIHOTO CHTHAIA corIacHo Tabmmuie 1.2.

V — Koj MarepuasioB KOMIUIEKTa MOHTQXHBIX YacTel, KOHTAKTUPYIOIIUX C U3Me-
PSAEMOM CPEIOH COTIIACHO MPUIIOKEHHUIO b.

[Tpumeuanue - Kon He ykaspiBaercst ipu 3arucy B nosie X| - KO.

VI — xox HaM4usg U BHAA TOKOBOI'O BBIXOAHOro curHaia 4-20 MA ¢ JTUHENHHO
BO3pacTaroniel xapakrepuctukon (42) umm 20-4 MA ¢ TuHEHHO yOBIBaIOIIEH Xapak-
TEepUCTUKOM (24).

VII - xox nHamuuus nudposoro curHana no HART npotokony — H (Tonbko npu
HAJIMYUU TOKOBOT'O BBIXOJHOTO CUTHAJIA).

VI - xon namuwst udpooro curnaia mo ModBus mpotokoiry — Mod.

IX - xon sammuusa XKKU - U.

X - KOJI AJIGKTPUYECKOTO TMOACOSANHEHMSI TTMTAaHUSI U UMITYJIbCHOTO BBIXOJA:
canbHUKOBBIN BBOJ (C) mim mrrencensHbiii pazbém (LLIP).

Xl - ko1 KOMILIEKTa MOHTKHBIX YacTel COTJIaCHO MPUIIOKEHUIO B.

Xl — kox Hannuus npoTokosa npoauBKy — 1.
3)



X111 - HopMaTUBHBIN TOKYMEHT (TEXHUYECKHE YCIOBHSI) HA MPeoOpa30BaTelb.
[Tpumeuanue — [1pu opopmiiennn 3akaza ooo3HaueHre TY He yka3bIBaTh.
[TpumMepsl 3anTCH YCIOBHOTO O0O03HAYECHHSL:

- mpu 3akasze npeodpazoBarenss Metpan-300I1P ¢ auameTpom ycIoBHOrO Mpo-
X07la MPOTOYHOM yacTu npeodpazosatens Jly80 MM, ¢ KOHUYECKUMU TIEpEXOaMHU, BbI-
MOJTHEHHBIMU B MPOTOYHOM yacTu mpeobOpazoBarens (MCHOIHEHHE A), C IIEHON HM-
myssca 0,01 M>/uMII, ¢ MaTepuagaMu, KOHTAKTUPYIOLIMMHU C U3MEPSIEMON CPENOH, 1O
xoay 01 (Marepuanbl MPOTOYHON YacTH), C TOKOBBIM BBIXOJHBIM cHUTHATIOM 4-20 MA, ¢
u(ppoBbIM BBIXOAHBIM curHaioM 1o HART- nporokoiny, ¢ KK, ¢ noakmoueHrnem
BHEIIHUX 3JIEKTPUYECKUX LIeTIeN MUTAHUSA U UMITYJIbCHOIO BBIXOJHOTO CHUTHAJIA Yepes3
casibHUKOBBIN BBOJ (C), C KOMILJIEKTOM MOHTaXHbIX yacTed mo koxay K1, ¢ mporoko-
JIOM TIPOJIUBKH
Metpan-300ITP-80-A—-0,01-01-42-H-U-C-KI-1I;

- B JIOKyMEHTallUM JAPYrod MPOAYKIMH, B KOTOPOH MOXKET MPUMEHSATHCS MPE0d-
pazoBarenbs Metpan-30011P ¢ ntuameTpoM yCIOBHOIO Ipoxoa MPOTOYHOM YacTH Ipe-
obpazoBarens J[y200 MM, ¢ KOHMUECKUMH IEpEX0/laMH, MOHTHPYEMBIMH Ha TpyOoO-
MPOBOJI OTHEIBHO OT MPOTOYHOW wyacTh (ucmonHeHuss B), ¢ 1ieHON ummynbca
0,1 M3/I/IMH, C MaTepuajamMH, KOHTAaKTUPYIOLIIMMHU C U3MEPSEMOM cpenou, 1o koxy 02
(MaTepuasibl MPOTOYHOM YacTH), ¢ TU(PPOBHIM BBIXOAHBIM cHrHaiom mo Modbus-
NPOTOKOIY, C MOAKIIOUEHUEM BHEIIHUX 3JIEKTPUUECKUX LIENEH Lened MUTaHus U UM-
MyJIbCHOTO BBIXOJAHOTO CHUTHaJIa yepe3 IrenceiabHbid pazbéM (IIP), ¢ xommiekTom

MOHTaHBIX yacTeu no koxy K2:

Metpan-300ITP — 200 - B- 0,1 - 02— Mod — IIIP — K2 TV 4213-026-12580824-96.



1.2 XapakTepucTuku

1.2.1 IpeoGpa3oBarenb mpeAHa3HAuYEH I U3MEpPEHUs 00beMa U pacxojia BO-
JIbI ¥ BOJHBIX PACTBOPOB CO CIEAYIOIIMMHU TapaMeTpaMu:

- Ttemneparypa ot 1 1o 150 °C;

- m30BITO4YHOE AaBiieHue 10 1,6 Mlla;

- BSI3KOCTH 10 2 10° m?e.

1.2.2 MuHUMabHBIE ¥ MAaKCUMATbHBIE 3HAYCHHUS M3MEPSIEeMOTo pacxoja B 3a-

BUCHMOCTH OT JTUAMETPa YCIOBHOTO Tpoxoa npeodpazosarens (/ly) yka3aHsl B Ta0-

e 1.1.
Tabmnma 1.1
1y, 3Ha4yeHus pacxoja, M/
VM Qnin Qrmax Q Q2
25 0,18 9 0,3 0,6
32 0,25 20 0,5 1,0
50 0,40 50 1,0 2,0
80 1,00 120 2,5 50
100 1,50 200 4,0 8,0
150 5,00 400 8,0 16,0
200 6,00 700 14,0 28,0
250 12,00 1400 34,0 68,0
300 18,00 2000 48,0 96,0
[Tpumeuanne: Qi u Q, — TpaHUYHBIC 3HAYECHUST HOPMHUPOBAHMUS pacxoaa pu
HOPMUPOBAHUU MOTPEIIHOCTEN.

1.2.3 Jlns mpenoTBpalieHusi KaBUTAIMU U o0ecriedeHrs paboToCcmocoOHOCTH
npeobdpazoBarens npu pacxoae Q mM30bITOUHOE NaBieHUE kuakoctu P Ha paccros-
Huu 5 Jly Hibke ipeoOpa3oBatesst TOMHKHO ObITh HE MEHEE BBIYMCICHHOTO TI0 (hopMy-
b (S

P =3.AP+1,3-P(t), (1.1)
rae P — u30bITouHOE aBieHue B TpyOOIpoBoie Ha paccTosiHuu S Jly Hubke mpeoOpa-
soBarerst, MITa (krc/cm?);
P.:(t) - maBieHHEe HACBIICHHBIX MAPOB JKUAKOCTH NpU €€ (HaKTHUSCKON TeMIle-

parype t, Mlla (xrc/cm®). 3Hauenue Py, 111 BOZBL MIPUBEJICHO B NIPWIOKEHUU [



AP — motepu naBieHus: Ha npeoOpaszoBatelie npu pacxoae Q cormacHo mpuio-
sxernto JI, MITa (xrc/cm?).

1.2.4 TIpeoOpa3oBarenb UMEET UMITYJIbCHBIA BBIXOTHON CUTHAJ TUIIA «3aMKHY-
TO/pa3oMKHYyTO» (omTomnapa). JJomoJHUTENbHO MOTYT MPHUCYTCTBOBAaTh, KaK OIIIIWH,
BBIXOJIHBIE CUTHAJIBI IPYTUX TUIIOB:

- QHAJIOTOBBIN CUTHAJI TOCTOSIHHOTO TOKA (B JaJIbHEUIIIEM — TOKOBBIN CUTHAN);

- dpoBoii curnan Ha 6aze HART nporokona B cranaapre Bell-202;

- upoBoii curHai Ha 6a3e mpoTtokona ModBus RTU B cranmapre EIA RS-485;

- curnan Ha JKKU.

1.2.5 [MapameTpbl UMITYJIbCHOTO BBIXO/IHOTO CUTHAJIA

1.2.5.1 UMmynbCHBINA BBIXOJHOM CUTHAJI TUIA «3aMKHYTO/Pa30MKHYTO» 00€c-
MEYMBAET MAaKCUMAaJIbHBIA TOK KOMMYyTaluu 32 MA, MakCHMaJbHOE HaNpsHKEHUE
koMMmyTaimu 30 B 1 umeeT raipbBaHMUECKYIO pa3Bsi3Ky OT KopIyca rnmpeoOpa3oBarers,
aHAJIOTOBOTO CHTHAJIA M ITM(POBOTO CUTHAIA B cTaHmapTe RS-485.

1.2.5.2 HomuHanbpHasi craTHUECKasi XapakTepUCTHKa MpeoOdpa3oBaTesisi o UM-
MyJIbCHOMY BBIXOJTHOMY CHTHAJTy UMEET BU/I;
~C-36 .10°

Q

rae T —nepuo cieI0BaHus BBIXOIHBIX UMITYJIBCOB T, MC;

T (1.2)

Q —3HaUCHNE N3MEPEHHOTO PE0OPA30BATENIEM PACXO/A, M /4
C — L1eHA MMITYJIbCA IIPEOOPA30BATENIS, M /HMIL
1.2.5.3 llena U JIUTETHLHOCTh UMITYJIbCA MUMITYJILCHOTO BBIXOJHOTO CHUTHAJIa
npeoOpazoBarTessi HACTPauBaETCs MO HMU(PPOBBIM MPOTOKOJIAM.
[IpeoOpazoBarenb uMeeT OCHOBHYIO 1eHy (Ci) U JUIMTEIBHOCTD UMITyJIbca (77),
npuBeAEHHYIO B Tabmuie 1.2.
[TpeobpazoBaress Tak e UMEET BOSMOKHOCTh M3MEHEHUs 11eHbl Ha C, 1 -
TEJIIBHOCTH UMITYJIBCA .

JITMTeTbHOCTh UMITYJIBCOB T2, MC, BBIYUCIISIETCS TIO hOpMYyJIE:

7, =1.n (1.3)



rJie N — JIr000e 1eII0e YUCIIo U3 auara3oHa ot 1 10 250 1 yJ1oBIeTBOPSIET YCIOBHIO:

6
(C.36:20°
Qmax

¥

(1.4)

7€ Qmax - MAKCUMAIBHOE 3HAYEHHE U3MEPSIEMOT0 Pacxoa coryiacHo Tadsme 1.1.

Pexomenyembie 3HaueHus 1eHbI (Cy) U JTUTEIBHOCTD UMITYJIbCA (7) TIpHUBe-

JeHbl B Ta0mure 1.2.

Tabmuma 1.2
OcHoBHas 11ieHa ummnyJisca Cy, M /MIT PeK013\4eHJ1yeMa;1 fcHa Yibea
Cy M /mmn
Ay, Mm PekoMeHyemMast — JIMTENBHOCTh
Oc_Hl(E)BOHaﬂ JUIMTENTBHOCTh UMITYJIbCA MMy TBCa
7=, Me »=10Mc =100 mc
25; 32 0,001 0,0001 0,01
50; 80; 100 0,010 0,0010 0,10
150; 200, 0,100 0,0100 1,00
250, 300

1.2.5.4 MakcumaiibHOE HanpsKeHUe Ha UMITYJILCHOM BBIXOJI€ TIpeoOpa3oBare-

751 B COCTOSIHUM ‘3aMKHYTO TPU MAaKCUMAJIBHOM TOKE KOMMYTALIMHA HE NPEBBIIIACT

1,5B.

1.2.5.5 O6bem m3mMepsieMoii cpembl V, M°, BBMUCISIETCS 110 (hopMyJIe:

, V=N-C,

(1.5)

rac N — xoau4gecTBO HNMITYJIBCOB, ITOCTYIIMBIINX Ha PIMHy.]'IBCHBIﬁ BBIXO/ Hpeo6pa30-

BaTesd, WMII,

C- LieHa IMITYIIbCA IPEOOPA30BATENS , M /HUMIL




1.2.6 ITapametpsr JKKU
1.2.6.1 )KKU oToOpaxaet cieayronryro nH()OpMaIuio:

3
BCJIIMYNHY MIHOBCHHOI'O pacxoaa, M / q,

3.
BEJIMYHMHY HAKOIUIEHHOTO 00beMa, M’

BpeMs HapaOOTKU MpeoOpa3oBaTelis pacxoa, u;

TEMIIEPATYPY U3MepsieMon cpenibl, °C;
- KOJIbI ICKJTFOUMTEITHHBIX CHTYAITH - CHMBOJIBI «0», «Ly, «d», «H», «A», «E».
1.2.6.2 ®opmat otobpakenust nuadopmarmu Ha XKKH:

- Be/IMYMHA MIHOBEHHOT0 pacxoaa — XXX, XX M*/4 (4rciIo 3HAKOB MOCIe 3aris-

TOM 3aBUCHUT OT TEKYIIIETO 3HAYEHUS pacxoa U YCTaHABIMBAETCSI aBTOMATUUECKH ),

- BeJIMYMHA HaKoIIeHHOro obbeMa — XXXXXXX, X M (4McI0 3HAKOB TMOCIE
3aIATOM OMpeesseTCsl LIEHON UMITYJIbCa U yCTaHABIIMBAETCSl aBTOMATUYECKN);

- BpeMs HapaboTku — XX XXX, X 4;

- Temneparypa usMepsemMoit cpeabl — XX, X °C.

[Tpumedanue - OToOpaxeHe BpeMEHH HapaOOTKU U TEMIEPATyphl MPOUCXO-

JTUT TIONIEPEMEHHO B OJTHOM CTpoKe ¢ mHTepBaioM (4 = 0,5) c.

1.2.7 TTapaMeTpbl TOKOBOTO BBIXOJHOTO CHTHAJIA
1.2.7.1 ToxoBerit curHan coctaBisieT 4-20 MA (20-4 MA), umeeT rajgbpBaHUYC-

CKYIO Pa3Bsi3Ky OT KopIyca IpeoOpa3oBaresisi, UMITyJIbCHOTO CHUTHAJa, IU(ppPOBOro

curHasia B crapaapre RS-485 u mepemaercst mo TOKOBO# METe OTACIBHO OT JIMHHUM

NUTaHus IpeoOpazoBaTessl (UeThIPEXIPOBOIHAS CXEMa BKIIFOUCHHS ).
1.2.7.2 HomuHnanbHasi cTaTUyeckasi XapakTepUCTHKa TpeoOpa3oBatTesisi Mo To-

KOBOMY BBIXOJTHOMY CHUTHAJTy C IMHEHHO BO3pACTAIOIICH 3aBUCUMOCTBIO aHAJIOTOBOTO

BBIXOJIHOTO CUTHAJIA OT BXOJHOW M3MEPSAEMOI BEIMUMHBI UMEET BUI:

=1 + (Q_QHHH)'(Imax B Imin)

min
QBHH - QHHH

rae | — Tekyiee 3HaueHHE BEIXOAHOTO CUTHANIA, MA;

, (1.6)

3
Q- TEKyIIee 3HAYCHUE Pacxo/ia, M /4;

Imax ¥ Imin— BEpXHEE U HIKHEE MPEIebHBIE 3HAYEHUSI BBIXOJHOIO CUTHANA, MA;

10



Quur 1 Quuy — BEpXHMI M HIDKHUI HPENEIbl H3MEPIEMOTO PACXOA 110 TOKO-
BOMY CHTHAITY, M>/.

1.2.7.3 HomuHnanpHasi cTaTuyeckas XapakTepHUCTHKa IIpeoOpa3oBaresl Mo To-

KOBOMY BBIXOJHOMY CHUTHAITy C JIMHEHHO yOBIBAIOIIEH 3aBHCHMOCTBHIO aHAJIOTOBOTO

BBIXOJHOI'O CUIrHajia OT BXOI[HOﬁ HBMCpﬂeMOﬁ BCIIMYHNHBI UMCCT BHU:

| = _(Q_QHHH)'(Imax_Imin)
™ QBH[/] _QHHI/[ | (1.7)

rae |, lnax, Q, Qum, » Iminy Qsrm, TO %€, uT0 1 B hopmyie (1.6).

1.2.7.4 TlpeoOpa3zoBareib UMEET BO3MOKHOCTD MEPEHACTPONKH XapaKTEePUCTH-
KU TOKOBOTO BBIXOJHOTO CHUTHAJIa C JIMHEHHO BO3pACTaIOlEH HA JMHEHHO yObIBarO-
Y0 U HA00OPOT.

1.2.7.5 [IpeobpazoBaresb UMEET BOZMOKHOCTh U3MEHEHHSI M3MEPSIEMOT0 Jina-
na30Ha JUIs TOKOBOTO BBIX0IHOTO cHrHANA (Qp777 - Qprzzr) IO IUPPOBBIM CUTHATIAM,
MHUHUMAJIBHOE 3HAYEHHE KOTOPOT0 BBIMUCIISIETCS 110 (hopMyie:
1
10

3 .
171€ Qmax , M/4 - B COOTBETCTBUH ¢ TaOymme 1.1.

Qumr = Qs = Quax - (1.8)

1.2.7.6 ComnportuBnienust Harpy3ku R, Owm, Ji71s1 TOKOBOTO CHUTHAJIA Mpeodpa3oBa-
TEJIsl COCTaBJISACT:
Rmin = O

R —42.(U-12) (1.9)

rne U — nanpspbkenue nutanwus, B, cormacHo 1.2.10.1.

[Tpumeuanue - [Ipu ucnons3oBanun HART - mpoTokona MUHUMAILHOE COTIPO-
TUBJICHUE HArpy3KH cocTaBisgeT He MeHee 250 Om.

1.2.7.7 TlutaHue TOKOBOTO CUTHAJIa OCYIIECTBIISICTCA OT BHYTPEHHEro OJoka
MUTAHUS TTPeoOpa3zoBarTessl, ralbBAHUUECKU PA3BA3aHHOTO OT HANPSKEHUS MUTAHUS U

KOpITyca mpeoOpa3oBaTets.
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1.2.8 TTapameTpsl UPPOBBIX BBIXOAHBIX CUTHAJIOB
1.2.8.1 Iludpooii BeixomHOM curHan Ha 6aze HART-mpotokona obecrieurBaeT
CBsI3b MpeoOpa3oBareis C APYrMMH YCTPOMCTBAMU MPH MOMOIIM YaCTOTHO MOJYJIUPO-
BaHHOT'O CUTHAJIA, HAJIOKEHHOTO Ha TOKOBBIM CUTHAJ M COOTBETCTBYET:
a) puznyeckue napameTpbl — TpeOOBAHMSIM CrieUPHUKAITUN PU3NIECKOTO YPOB-
Hs HART mporokona penakimu 8.1 Bepcun HCF-SPEC-54;
0) KaHaIbHBIN YPOBEHb — TPEOOBAHUSIM CIEHM(UKAIIMY KaHATIBHOTO YPOBHS
HART mnporokona penakmuu 2.1 Bepcun HCF-TEST-2;
B) NPUKJIAJHOW YPOBEHB (YHUBEpPCAIbHBIE, OOIINE U CIIEUATbHBIE KOMAHIbI) —
TpeboBanusMm 1.2.8.3.
1.2.8.2 Iudporoii BeIxoaHOM curHai Ha 6aze ModBus-npoTokosa obecrneunBa-
€T CBSA3b MPEeo0pazoBaTess ¢ IPYyTMMHU YCTPOMCTBAMHU TP MOMOLIM JUu(depeHIraib-
HOT'O CUTHAJIA IO OTAENILHON ABYXIPOBOHOMN JIMHUM CBSA3HU U COOTBETCTBYET:
a) ¢pusnyeckue napameTpsl — TpedoBanusiM nHTepderica EIA RS-485;
0) KaHAJIbHBIN ypOBEHb — TpeOoBaHusAM npoTokona ModBus RTU;
B) MPUKJIAHON YpoBeHb — TpeboBanusiM npotokosia ModBus RTU u tpebona-
Husm 1.2.8.3.
1.2.8.3 [IpuknagHo# ypoBeHb U(PPOBBIX CUTHATIOB OOECTICUNBACT
a) mepeady CIEAYIOIIUX apaMeTPOB:
- 3aBOJICKOrO HOMepa Ipeodpa3oBaTers;
- 3aBOJICKOrO HOMepa IPOTOYHOH YacTy;
- MaKCUMAJIBHOTO ¥ MHUHUMAJILHOTO TPENETIOB M3MEpPEeHuN mpeobdpa-
3oBaTedsl, (Qmax ¥ Qmin), Mg (cormacHo Tabnure 1.1) ;
- BEJIMUHMHBI MTHOBEHHOTO PACX0/Ia, M /4
- BEJMYHMHBI HAKOIUICHHOTO 06BbeMa, M
- KOJa HEIITaTHBIX CUTYaIHiA;
- BpEMEHHU HapabOTKuU mpeoOpa3oBaTes, u;
- 3HAYEHMS BBIXOJHOTO TOKOBOTO CUTHAJA, MA;
- mporueHTa auanasoHa (tonsko it HART-mporokona ), %;

- YacTOThI 00pa3oBanus Buxpei (Tonpko it HART-nporokona ), I'i;
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- Temreparypbl usmepsiemon cpeapl, °C;
- BEPXHEr0 W HIKHETO MPEIETIOB U3MEPSIEMOr0 pacxoa Jijisi TOKOBOTO
curdana (Qgy 1 Qpurn ), M/ q;
- IICHBI HMITYJIbCA MMITYJIbCHOTO BBIXOHOTO CHTHATA, M /HMII,
- JUTUTEIBHOCTH UMITYJIbCA, MC;
- BpeMeHH JieMIlpupoBaHus, C.
0) M3MEHEHUE CIIAYIONTNX TapaMETPOB:
- TIapoJIs IJIS IOCTYIA K TPOrpaMMHUPOBAHHUIO PEIKUMOB,;
- BEPXHEr0 M HIKHETO MPEIETIOB U3MEPSIEMOT0 pacxojia JJisi TOKOBOTO
cur"ana (Qgy 1 Qprn ), M/ q;
- BpeMeHH JeMI(pupoBaHus, C;
- IICHBI HMITYJIbCA MMITYJIBCHOTO CHTHAIIA, M /HMII
- JUIUTEIBHOCTU UMITYJIbCA UMITYJILCHOTO CUTHAJIA, MC.
1.2.9 IorpemHocTs U3MEpEHUs MpeoOpa3oBaTeis
1.2.9.1 Ilpenensl nOmMycKkaeMol OCHOBHOM OTHOCHUTEIBHOM MOTPEIIHOCTH W3-
MepeHusi 00beMa M0 UMITYJIbCHOMY BBIXOJTHOMY CUTHaJTy, 00beMa U pacxojia 1o 1ud-
POBBIM BBIXOJHBIM CUTHAJIaM HE TIPEBBIIIAIOT:
- £1,0 % - npu 3HaUeHUAX pacxoja B quama3oHe oT Q; 10 Qmax ;
- 1,5 % - npu 3HaUeHUAX pacxoja B quana3zoHe oT Q; 1o Qy;
- £3,0 % - npu 3HaueHUAX pacxoza B auamnazone oT Qmin 10 Qq,
rae Qq u Q, - BeMUYMHBI PAcX010B coryiacHo Tadymre 1.1.
1.2.9.2 Tlpenensl AomycKaeMoil MOTPEIIHOCTA MPeoOpa3oBaHMsi TOKOBOTO BbI-
XOJTHOTO cuTHajia He mpeBbimaroT = 0,2 % ot auana3zoHa uaMepeHus. [lorpemHocTsb
M3MEPEHUST pacxojia Mo TOKOBOMY BBIXOJHOMY CUTHAITY CKJIAJbIBAECTCS M3 OCHOBHOM
MOTPEITHOCTH W3MEPEHHUSI pacxojia U MOTPEIIHOCTH MPEoOpa3oBaHMsI TOKOBOTO BHI-
XOJTHOTO CHUTHAJIA.
1.2.9.3 Ilpenensl A0MycKaeMoO#l MOTOJHUTEIBHON MOTPENTHOCTA W3MEPECHHUS
pacxojia Mo TOKOBOMY BBIXOJIHOMY CHUTHAJTy, BBI3BAHHOW M3MEHEHUEM TeMIIEpaTyphl

okpy>xaroriero Bozayxa ot (20 = 3) °C  no mo0oii TemriepaTypsl B pabodeM auarna-
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3oHe Temrepatyp (1.1.2), e npessimaer + 0,1 % oT nuana3oHa U3MEHEHHS BBIXOJ-
HOTO curHaiia Ha kaxxuaelie 10 °C.
1.2.9.4 Tlpenernsl OMyCcKaeMOi OCHOBHOM OTHOCHTEIILHON MOTPEITHOCTH U3Mepe-
HUS BpeMEHHU HapaOOTKH IO IU(PPOBBIM BHIXOJIHBIM CHTHaJIaM He TpeBbiiaoT + 0,1%.

1.2.10 [TapameTpsl muTaHus peoOpazoBaTes

1.2.10.1 ITuranue npeoOpazoBaTesst OCYIIECTRIACTCS OT BHEUTHETO HCTOYHUKA
MIOCTOSIHHOT'O TOKa HarpsbkeHueM ot 16 1o 36 B.

WcToynnk nutaHust JOHKEH YOBIECTBOPATH CIIETYIOIIUM TPEOOBAHUSIM:

- MyJIbCAIIMH BBIXOJHOT'O HaNpsbKeHus He npeBblmatoT 0,5 % 0T HOMUHAJIBHOTO
3HAYEHHSI BBIXOHOTO HAMPSLKEHUSI TIPU YacTOTE TAPMOHHUYECKHX COCTABIISIOIINX, HE
npeBbimaronieit 500 I';

- CPEAHEKBAIPATUYHOE 3HAUYCHHE ITyMa B Ttosioce yactoT ot 500 'y 1o
10 k' He mpeBsbIaeT 2,2 MB (ipu “cnoap30BaHUH IIU(PPOBOTO BHIXOTHOTO CUTHAA
Ha 06aze HART mnipotokorna).

1.2.10.2 TTorpebasiemast MOILITHOCTH TTpeoOpazoBares He 6osee 3,6 BT.

BHUMAHUE! JUISI IIUTAHUS IPEOBPA3OBATEJISI CJEAYET UCIIOJIb-
30BATH UCTOYHUK ITUTAHMA C ITOPOI'OM OI'PAHUYEHMA TOKA HE MEHEE
100 mA (BUJ 3AIIUTHI UIT OTPAHUYEHUE TOKA) NJIM NICTOYHUK TTUTAHUA
C TOKOM CPABATBIBAHUMSA 3ALLIUTHI HE MEHEE 250 mA (1J151 UIT C TPUT'EPP-
HOI 3ALLIUTON).

1.2.11 TpeGoBanus kK HyHKIHSIM CaMOTUArHOCTUKU

1.2.11.1 [IpeoOpazoBarenb NpekpaiiaeT U3MEpEeHne pacxoaa U oobeMa u nepe-
XOAMT B PEKUM CUTHAJIM3ALMU O BOSHUKHOBEHUH MCKIIIOUMTEILHON CUTYyalluH B Clie-
JTYIOIIUX CITy4dasix:

- pacxoj] OTCYTCTBYET;

- pacxon MeHbIte 0,8-Qmin;

- pacxo 60mbIe 1,5 Qmax;

- Xa0OTUYHOE BUXPEOoOpa3oBaHKe B MPOTOYHOMN YacTH,

- BO3/1yX B IPOTOYHOM YaCTH;

- OTCYTCTBHE BOJBI B TPOTOYHOM YACTH.
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[Ipy BO3HMKHOBEHHH JIFOOOW HCKIIIOUUTENBHOW CUTYallMd Ha KOJIOJIKE JJICK-
TPOHHOTO OJIOKa 3aropaeTcsi KPacHbId CBETOAMOJ, MOCTYIUICHHE UMITYJIbCOB HA UM-
MYJBCHBIN BBIXOJI MPEKpaIaeTcs, o U(PPOBBIM CUTHATIAM TI€peIaeTCsl HyJIeBOEe 3Ha-
YeHHE pacxo/ia. 3HaUCHHEe TOKa 10 TOKOBOMY CHTHaITy ycraHaBimBaercs (3,90 + 0,05)
wm (20,8 + 0,8) MA mpu Bo3pacrarolieil Wik YObIBAIOIIEH XapaKTePUCTUKAX COOT-
BETCTBEHHO.

1.2.11.2 TIpu otcyrctBum pacxonaa Ha KK unauimpyercst HyneBoe 3HaUYCHHE
pacxoja U cuMBOA “0”. ITo UMIYJIBCHOMY CHTHAIIy MOCTYIUIEHUE MMITYJbCOB Ipe-
Kpaiaercs, 1o uupoBbIM CUTHAJIaM IE€pPEeJacTCsl HyJIeBOE 3HaUEHUE pacxo/ia U ycTa-
HOBJIeH (hiar «Pacxo oTcyTcTBYyeT». 3HaYEHHE TOKA TI0 TOKOBOMY CUTHAITY YCTaHAB-
muBaercs (3,90 £+ 0,05) wmm (20,8 + 0,8) MA mpu Bo3pacTaroiiell Win yobIBaroIei

XaPAKTCPUCTUKAX COOTBECTCTBCHHO.

1.2.11.3 Ilpu camwkenun pacxoaa Hwke 0,8-Qnin Ha XKKU unaunupyeTcs Hyte-
BOC 3HAYCHHE pacxoja U CUMBOJI «Ly. [To UMy IbCHOMY CHTHAITy MOCTYIUICHUC UM-
IMyJIbCOB MPEKpaIaeTcs, Mo IM(POBBIM CUTHAJIAM TIepeaacTCs HYJICBOS 3HAUYCHUC
pacxona, cooomienne «IlepBruHas riepeMeHHasi BHE JHana3oHay M YCTaHOBICH ¢iar
«Pacxon < muH. gom. ais qaHHoro Jly». 3HaueHHE TOKa 110 TOKOBOMY CHTHAITy yCTa-
HapmuBaercs (3,90 + 0,05) wm (20,8 + 0,8) MA nipu Bo3pacTarolieil WK yObIBaroIIekH

XAPAKTCPHUCTUKAX COOTBCTCTBCHHO.

1.2.11.4 Tlpu yBenmueHnn pacxopaa Beime 1,5-Qma Ha XKKW ungumumpyercs
HyJeBoe 3HadeHue pacxoga u cumBon «Hy». Ilo wummynbcHOMYy curHaIy
MOCTYTIJICHUE UMITYJIBCOB MPEKPAIACTCs, MO 1TU(GPOBOMY CUTHATY TIepeaaeTcsl HyJie-
BOE€ 3HAYCHUE pacxoja U ycTaHoBleH ¢uar «Pacxom > makc. 1o, iist JaHHoro J{y».
3HaueHHWe TOKa IO TOKOBOMY curHaiy ycranaBiumBaercs (3,90 + 0,05) wm
(20,8 £ 0,8) MA mpu Bo3pacTaroliell WK yObIBAIOIIEH XapaKTEPUCTHKAX COOTBET-

CTBCHHO.

1.2.11.5 TIpu BO3HMKHOBEHUM XaOTHUYHOTO BUXPEOOpa30BaHUSI B MPOTOUHOM
gacty Ha XKW uHmumupyeTcs HyJIeBoe 3HaUEHHE pacxojia U CUMBOJT «0», TIpH 3TOM

MOCTYINICHUC NMITYJIBCOB 10 MMITYJIbCHOMY CHTI'HAIY IMPCKPAIACTCA, 3HAYCHUC TOKaA
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o TOKOBOMy curHaiy ycraHaBimaercs (3,90 + 0,05) wmm (20,8 + 0,8) MA mipu
BO3pACTAOIICH WM YOBIBAIOIIECH XapaKTEPHCTHKAX COOTBETCTBEHHO, MO MU(POBBIM
CHUTHAJIaM TiepeqaeTcsl HyJIeBOoe 3HAauCHUE pacxona W ycraHaBimBaercs ¢uar «IIpe-
BBIIIICH ITOPOT TI0 TUCTICPCHI.

[Ilpumedanume — XaoTU4IHOE BUXPEOOpA30BAHUE B TPOTOYHOM YacTH TIpe-
00pa3oBaTess MOXKET BOHUKHYTH TIPH TMOTAJAHUH B TIPOTOYHYIO YacTh IIOCTOPOHHE-
ro npeaMera (OKaIMHA, KAMEHb, TPSIIKA U JP.), HETIOJTHOM 3aIlOJHEHUH TPYOOIIPOBO-

Jda WK HAINYHU ITY3bIPBKOB BO31yXad B I/ISMCp}ICMOﬁ KHNAKOCTH.

1.2.11.6 Tlpu Hanuuuu BO3ayXa B MPOTOYHOM 4YacTd (B CiIydae KOTrja yPOBEHb
BOJIbI B TpyOe 0oJiee MOJIOBUHBI TUaMeTpa MPOTOYHON YaCTH WU TIPU CHIIBHOM KaBU-
Tanuu 3a teraoM ootekanus) Ha KK unaunupyercst HyJeBOe 3HAaYEHHE pacxoja u
CUMBOJ «A», TP 3TOM TOCTYIUIEHUE HUMITYJICOB M0 MMITYJIbCHOMY CHUTHAITy Ipe-
Kpalaercs, 3HaueHHe TOKa 110 TOKOBOMY cHTHaIy ycTaHaBimBaeTcs (3,90 £ 0,05) wu
(20,8 + 0,8) MA mpu Bo3pacraroliell WM yObIBAaIOIICH XapaKTEPUCTHKAX COOTBET-
CTBEHHO, 10 IU(POBBIM CUTHAIAM TMepenaeTcsl HyJeBOe 3HAUYCHHE pacxoia M ycTa-
HaBiuBaeTcs (uar «Bo3ayX B IPOTOYHOM YacTuy.

1.2.11.7 IIpu oTcyTCcTBMU BOABI B IPOTOYHOM YaCTH UM B CIydae, KOTraa ypo-
BEHb BOJIbl MEHEE MOJIOBUHBI AuameTpa nporoyHoi yactu Ha JKKU wnaummpyercs
HyJIEBOE 3HaueHue pacxona u cuMmBod “E”. [Io nMImyIsCHOMY CHTHaITy MOCTYTUIEHUE
UMITYJIbCOB TIPEKpalaercs, o nu@poBbIM CUTHAJIAM MEepPENaeTCsl HyJIeBOE 3HAUCHUE
pacxona u ycraHoBiieH (iar «IIpoToyHas yacTb He 3amOJHEHa». 3HAYEHUE TOKa IO
TOKOBOMY cHrHaiy ycraHaBmBaetcs (3,90 + 0,05) mm (20,8 + 0,8) MA nipu Bo3pacTaro-
TIel WM yOBIBAIOIIEH XapaKTEPUCTUKAX COOTBETCTBEHHO.

[Tpumeuanue — IIpu ycTaHOBICHUU HYJIEBOIO 3HAYEHUSI HUKHETO Mpenena us-
MEpEHUs TI0 TOKOBOMY CHUTHATy 3HAYEHHE TOKA TPU HACTYIUICHUM WCKITFOUUTEITHHBIX
cutyarwii o 1.2.11.3, 1.2.11.4 ycranaBmiBaercs (4,00 = 0,05) mmm (20,00 £ 0,05) MA mpu
BO3pacTaroIel WM YOBIBAIOIIEH XapaKTEPUCTUKAX COOTBETCTBEHHO.

1.2.12 Tunamuveckue XapaKTepUCTUKU

1.2.12.1 Bpems ycTaHOBIIEHHsI BCEX BBIXOAHBIX CUTHAJIOB MPe0OpazoBaTeIIs
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to, ¢, mocie ckaukooOpa3HOro U3MEHEHHs PacXoAa OT HEKOTOPOro 3HAYEHMs 1O 3Ha-
yerns Q He PEBHINIAeT 3HAYEHUSI, BEIYUCIISIEMOTO 110 (hopmyie:
to = 3t; + 60k/Q, (1.10)
rie  t;—Bpems aeMnupoBaHys, ycTaHaBIMBaeMoe B quanasose ot 0,5 1o 85,0 c;
k — ko3¢ durpienT mpeodpazoBanus (K-hakrop) mpeodpazoBartelis BHIOMpacTCs

1o Tadymie 1.3.

Ta6muna 1.3
ILYa dm k1 I[ya dm k! I[ya dm k |
MM MM M/(T ) MM MM M/l | Mm MM M/(T )
25 54 0,02398 80 17,0 0,84080 | 200 345 | 12,42460
32 7,0 0,04859 100 21,0 1,59690 | 250 50,0 | 49,91300
50 10,5 | 0,20110 150 21,5 5,33330 | 300 50,0 | 79,09610

[Ipumeyanue - d, - HOMUHAJIBHBIN pa3Mep Tella 00TeKaHHS

1.2.12.2 Bpemsi ycTaHOBJIEHHUsI BCEX BBIXOJHBIX CHUTHAJIOB MpeoOpa3oBa-
tend tp, ¢, mocie CKaukooOpa3HOro YMEHBIIEHUE pacxoja /10 HyJIsl HE MPEBbHIIIACT
3HAYEHMs], BBIYUCIISIEMOTO TI0 (hOopMyJIe:
to = 3t + 15K/Qnin, (1.11)
rae ty, K — Toxe, uro u B popmyie (1.10);

Qnmin — MUHIMAJTBHBIN pacxo corjacHo Tabmure 1.1.

[Ipumevanns
1 ITon BpemMEHEM YCTAaHOBJIEHHS BBIXOJHOTO CUTHAJA MOHMMAKOT BpEMs, IPO-

IIe/IIee ¢ MOMEHTa CKauKOOOPa3HOrO U3MEHEHUS M3MEPSIeMOro mapamerpa, 10 Mo-
MEHTA, KOTJIa BBIXOJHOW CHTHAI IMpeoOpa3oBaressi OKOHUYATELHO BOWIET B 30HY
YCTAaHOBUBIIIETOCS] COCTOSIHUS, OTIMYAIOIIYIOCS Ha = 5 % OT M3MEHEHHsI BBIXOTHOTO
CHUTHAJIa, COOTBETCTBYIOIIETO CKaYKy N3MEPSEMOro mapamerpa.

2 Ilpu mpoBepke TUHAMHYECKUX XapaKTEPUCTUK UMITYJIbCHOTO CUTHAJIA BpEMS
YCTaHOBJICHUS] UMITYJIbCHOTO CUTHAja IpeoOpas3oBatens lo mociae ckaukooOpa3HOro
W3MEHEHHsI pacxoja OT HEKOTOPOTo 3HadeHus M0 3HadeHust Q, ompexaensiemoe IO
dopmyne (1.10), yBennurBaeTcss Ha MEPUOJ CACIOBAHUS MMITYJIbCA, BBHIUHCIICHHBIMN
o popmysie (1.2).

3 Ilpu mpoBepke AMHAMHYECKHX XapaKTEPUCTHK MU(POBOTO CUTHANIA YUHUTHI-

Baetcs Bpemst onpoca HART-mactepa — e 6oiee 1 c.
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1.2.13 T1apameTpsbl AMEKTPUUECKON U30JIAIUN peoOpazoBaTelis

1.2.13.1 DnexkTpuyeckas U30JSLUS TPEOOPA30BATEINS MEXKIY HNEKTPUIECKUMU
HEMSIMH UMITYJIbCHOTO, TOKOBOTO, IM(poBoro Ha 0aze ModBus-npoTtokona BbIXOj-
HBIX CUTHAJIOB U KOPITYCOM IpeoOpazoBaTelisi MpU TEMIIEPATypPe OKPYKAIOIIEro BO3-
myxa (25 + 10) °C u orHocuTensHON BnaxkHocTH OT 30 10 80 % BBLIEPKHBACT
HanpspKeHUe TIEPEMEHHOT0 TOKa CHHYCOMAAIbHOM (opMBbI yacToToi oT 45 10 65 I'a
CO cpenHekBaaparndeckuM 3HaueHneM 150 B B teuenne 1 mun. [Ipu aTOM TOK yTeu-

KM HE MPEBbIIIAET 3HaueHus 1 MA.

1.2.13.2 Dnextpuyeckas U30IAIMA TPEoOpa3oBaTENs MEXKAY ANEKTPUIECKUMU
IETSIMH UMITYJILCHOTO, TOKOBOTO, II(poBoro Ha 0aze ModBuUS-poTokosa BEIXOIHBIX
CHTHAJIOB M KOPITyCOM IpeoOpa3oBatesisi PH OTHOCHUTENIbHOM BiakHOCTH (95 £ 3) % ¢
TEMIIEPATYPOH OKpyKaromero Bosayxa 35 °C BBIAEPKMBACT HAIIPSHKECHUE NEPEMEH-
HOT'O TOKa CHHYCOMJIaTbHOM (hopMBbI yacToToi oT 45 10 65 I'11 co cpeaHekBaapaTuye-
ckuM 3HaueHreM 150 B B Teuenne 1 muH. [Ipy 3TOM TOK yTeukn HE MpEBBIIAET 3HA-
yeHus | MA.

1.2.13.3 DnexkTpuveckoe COMPOTHBIICHUE HM3OJSIMA MEXIY DICKTPUYCCKUMU
IEMSIMHA MMITYJIbCHOTO, TOKOBOTO, IMdpoBoro Ha 6aze ModBuUS-poToKoia BBIXOI-
HBIX CUTHAJIOB U KOPITYCOM IIpeoOpazoBaTessi He MEHEe:

- 1 MOwM npu otHOCHUTENBHOM BiakHOCTH (95 * 3) % U TeMrieparype okpyxa-
FOLLIEro Bo3ayxa mioc ot 15 1o 35 °C;

- 5 MOM Iipu TeMIiepaType OKpykarorero Bosayxa mwioc (70 + 2) °C;

- 20 MOM mipu Temieparype okpysKaroriero Boayxa (25 + 10) °C u orrocu-
TeabHOM BitaxkHOCTH OT 30 1o 80 %.

1.2.14 TIpeoOpa3oBaTenb YCTONYMUB K BO3IEHCTBUIO BHEIITHETO TIEPEMEHHOTO C
gacToToi 50 ['1] ¥ MOCTOSIHHOTO MarHUTHOTO TOJISI HAMPSKEHHOCTHIO 110 400 A/Mm.

1.2.15 TIpeoOpazoBarenb YCTOWYUB K BO3ACHCTBHIO TEMIIEPATyPhl OKPYXkKaro-

1IEro Bo3ayxa B auanazone oT Mmunyc 40 o mmoc 70 °C.
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1.2.16 TlpeoOpa3oBarens yCTOWYHB K BO3ACUCTBHIO aTMOC(HEPHOTO JaBICHUS
ot 84,0 mo 106,7 xI1a (ot 630 10 800 MM pT.CT.).

1.2.17 TIpeoOpa3oBaTesib YCTOMYMB K BO3JICHCTBUIO TOBBIIICHHON BJIAYKHOCTH
okpyxaroreit cpeapbl (95+3)% npu Temmeparype mwioc 35 °C u 6ojiee HU3KUX TeM-
nepatypax, 0€3 KOHJIEHCAIIUY BJIArH.

1.2.18 TlpeobpazoBarens MO 3aMIMIIEHHOCTH OT BO3JCHCTBHS OKpY>Karomien
cpenpl (MbUTK 1 BO/IbI) cooTBeTCTBYET ucnonHenuto P65 mo 'OCT 14254.

1.2.19 TIpeoOpa3oBarenb MPOYEH MpPU BO3ACHCTBUM BUOpAIMH, COOTBETCTBY-
roren ucnoiaHennto N4 o 'OCT P 52931.

1.2.20 TIpeoOpa3oBaTesns yAOBICTBOPSIET TPEOOBAHUSM T10 JIEKTPOMATrHUTHOM
coBmectumoctH, cornacHo I'OCT P 51649:

1.2.20.1 YcToi4MBOCTh K BO3JICUCTBUIO HHYCTPUATBHBIX PAIUOTIOMEX:

a) mpeoOpazoBaTe/ib YCTOMUUB K BO3JCHCTBUIO HAHOCEKYHIHBIX MUMITYJIbCHBIX
rmoMeXx B cooTBercTBUU ¢ I'OCT 30804.4.4, creneHn ;KECTKOCTH 3;

0) mpeoOpa3zoBarTeib yCTOMYUB K BO3IECUCTBUIO MUKPOCEKYHTHBIX UMITYJIHCHBIX
nomex Ooibiioit s3ueprun B cootBeTcTBUM ¢ ['OCT P 51317.4.5, cremneHp )KeCcTKOCTH
1 o cxeme «IPOBOA-TIPOBOI» U CTEMEHb KECTKOCTH 2 110 CXEME «IPOBOJI-3EMJIS,;

B) npeoOpa3oBaTelib YCTONUMB K BO3ACHCTBUIO PaAOYaCTOTHOTO AJIEKTpoOMar-
HUTHOTO 1oJIA (B Iuamna3one 4actoT oT 26 10 1000 MI't) B cooTBeTCTBHM C
I'OCT 30804.4.3, crenieHb 5KECTKOCTH 2;

') IpeoOpa3oBaTesb YCTOWYUB K BO3JACUCTBUIO SJIEKTPOCTATUUECKUX PA3PsIIOB
B cootBeTcTBUU ¢ ['OCT 30804.4.2, cTeneHb )KeCTKOCTH 2 TIPH KOHTAKTHOM Pa3psizc
U CTETICHb KECTKOCTU 3 MPHU BO3AYIITHOM PA3PSIIE;

Kputepuii kauectBa QyHKITMOHUPOBAHUS — A.

1.2.20.2 JlomomHUTENBHAS MOTPEITHOCTH TpeoOpa3oBaTesis M0 TOKOBOMY BbI-

XOJTHOMY CHTHAITy, BbI3BaHHAsI BO3JICHCTBHEM MHIyCTPHAIBHBIX TIOMEX HE IPEBHIIIIa-
et = 1 % ot nuana3zoHa u3MEpeHusI.

[Tpumeuanue — Yposens BU-niynbcanumii B 1mosioce 4acToT cBbie 5 kI’ 1 am-
IUIMTY/A UMITYJIbCOB BBIXOAHOIO CUTHAJIA JIUTENbHOCThIO MeHee 100 Mc He HopMuU-
pYIOTCSL.

1.2.20.3 TIpeobpa3oBarenh COOTBETCTBYET HOpMaM IOMEXOIMHCCHH, yCTa-
HoBJIeHHBIM 17151 kiacca b mo 'OCT P 51318.22.
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1.2.20.4 TIpeobpazoBatens cooTBercTBYeT TpeboBanusim ['OCT P 51522.1,
TP TC 020/2011 «3DnekTpoMarHUTHAs COBMECTUMOCTh TEXHUYECKUX CpPEenCTBY. Jle-
kinapamus o cootBerctBuM 1C N RU JI-RU.AB72.B.02116, nmata perucrparuu
14.11.2014, npunsita 3A0 «IIpombiienHas rpymnmna «MeTpany.

1.2.21 TIporoynas yacTs mpeoOpazoBaress J0JKHA ObITh TPOYHON K BO3/CH-
CTBHIO UCIIBITATEIBHOTO AaByieHus 1o 2,4 Mlla (24 KFC/CMZ).

1.2.22 Matepuaibl, 13 KOTOPHIX M3TOTOBJICHBI KOHTAKTUPYIOIIUE C M3MEpsie-
MO CpesIoi 3JIEMEHTHI KOHCTPYKITMH MTPeoOpazoBaTess, yKkazaHbl B IPUIIOKeHUH b.

1.2.23 I'aGapuTHBIE 1 YCTAHOBOUHBIE Pa3Mephl U Macca MpeodpazoBaTess Mpu-
BEJICHBI B IPWJIOKEHNH E.

1.2.24 TpeOGoBanus kK mpeoOpa3zoBaTEIIO B TPAHCIIOPTHOM Tape

1.2.24.1 TIpeoOpazoBatenb B TPAHCIIOPTHOM Tape, B 3aBUCUMOCTH OT MCIOJTHE-
HUS, TPOUYEH K BO3JICUCTBUIO TEMIIEPATYPhl OKPYKAIOIIETO BO3/lyXa B JUANIA30HE:

- oT MuHyc 50 1o wtoc 50 °C — nns ucnonaHenuit 6e3 XKKU;

- ot Munyc 40 1o mtoc 50 °C — nns ucnonaenuit ¢ XKKU.

1.2.24.2 TIpeobpazoBartenb B TPAHCIOPTHOM Tape MPOYEH K BO3ICHCTBHIO MO~
BBIIIICHHOM BJIAKHOCTH Bo3ayxa (95 + 3) % npu temmnepatype mitoc 35°C u Oosnee
HU3KUX TeMIepaTypax, 0e3 KOHIEHCAIINH BJIary.

1.2.24.3 TIpeobpa3oBatens B TPAHCIIOPTHOM Tape MPOYeH K BO3ACHCTBUIO BUO-
parmu o rpymre F3 mo TOCT P 52931, neiictBytolneit B HanpaBieHnH, 0003HAUYEH-
HOM Ha Tape MaHUNYJSIIMOHHBIM 3HakoM "Bepx".

1.2.25 Cpennuii cpok ciryxObl mpeoOpa3oBaTesis - He MeHee § JIeT.

20



1.3 CocraB usaeauns

1.3.1 IlpeoOpa3oBarens mpeAcTaBisieT coOOW MOHOOJIIOUHYIO KOHCTPYKIIMIO,
COCTOSIIYIO U3 TMPOTOYHOM YacTH M AJIEKTPOHHOTO OJioka. B cocTaB m3nenust BXOAST
TaKXe KOMIUIEKT MOHTaKHBIX YaCTEH COTJIaCHO MPUIIOKEHUIO B.

1o TpeGoBaHuIO 3aKa3urKa 32 OTACIBHYIO IJIATY MOCTABISIOTCS CIETYIOIINE
W3JIETNS:

- IEPEXO/IHUK C 3alIOPHOM apMaTypoi;

- 3arIyIIKa;

- TEXHOJIOTMYECKasi BCTABKa,

- 3aI1aCHOE TEJI0 OOTECKaHUS,

- IPUCTIOCOOIICHHE JIJISl IEMOHTAXKA;

- CTPYEBBIIPSIMUTEIT;

- USB — moniem Metpan - 682 TV 4218-052-12580824;

- koH(urypanmonHas nporpamma HART — Master u pykoBOJICTBO TMOJIb30Ba-
tess nporpammsl HART — Master;

- KoH(uryparmonHas nmporpamma Modbus — Master (Bepcus 2.0 u Bbiiiie) u

PYKOBOJICTBO TOJIb30Bateltst nmporpammsl Modbus — Master.
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1.4 YcrpoiicTBo 1 padora

1.4.1 puaimn paboTs! mpeodpazoBaTens

B npeo0Opa3zoBarene peann3oBaH BUXPEBON METOJA M3MEPEHHUs pacxoia. ITOT
METOJI OCHOBaH Ha siBjieHur Ban Kapmana: mpu o0TekaHUN HETIOABUKHOTO TBEPIOTO
TeJla TIOTOKOM JKUIKOCTH 33 TEJIOM 00pa3yeTcs BHXpeBas JHOPOXKKa, COCTOSIIAs W3
BUXpEH, TOOYEPETHO CPHIBAIOIINXCS C IPOTHUBOMOJIOKHBIX CTOPOH TeJIa.

Ha pucynke 1.1 nokazano o0TekaHue MpU3MbI MIOTOKOM M 00pa30BaHKe BUXPEH.

Pucynok 1.1

YactoTa 00pa3oBaHusl BUXPEW 3a TEJIOM IIPONOPLMOHAIBHA CKOPOCTH ITOTOKA.
JlerekTrpoBaHUE BUXPEN U OMpENEIEHUE YaCTOThl UX 00pa30BaHUsI MO3BOJISIET OMpe-
JIEJIUTh CKOPOCTh U OOBEMHBII Pacxo]l Cpeabl.

B kauectBe Tena oOTeKaHMs MPHUMEHSETCS MpHU3Ma TparneueuaaIbHOro cede-
HUs, A IETEKTUPOBAHUE BUXPEU ITPOU3BOAUTCS C IIOMOLIBIO YIIBTPAa3BYKOBOTI'O JIyya.

1.4.2 Onucanvie (pyHKIIMOHAIBHON CXEMBbI

[IpeoOpazoBarenb COCTOMT U3 MPOTOYHOM YaCTH U AJIEKTPOHHOTO OJIOKa.

brok-cxema npeobpazoBaress mpuBeeHa Ha pucyHke 1.2.

Pucynok 1.2 - biiok-cxema mmpeoOpazoBarerst
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B xoprryce mpoTo4HO# 9acTH pacroioKeHbI TEJIO 00TEKaHuUs - TIprU3Ma Tparie-
neuaansHoM dopmel (1), mbezousnydarens [1U (2), nee3onpuemuuk I1I1 (3) u Tepmo-
naTauk (7).

DNeKTpOHHBINA OJOK BKIIIOUYaeT B cebst reHeparop (4), dha3oBblil geTtekTop (5), MHK-
POTIPOLIECCOPHBIN AAANTUBHBIA (UIBLTP ¢ OJOKOM (POPMHUPOBAHUS BBIXOJHBIX CUTHA-
0B (6).

Teno oOTekaHus PaCcoNIOKEHO Ha BXO/IE KHUIKOCTH B MMPOTOUHYIO YacTh. [Ipu oOTe-
KaHWU ATOTO TeJia MOTOKOM >KUJIKOCTH 32 HUM 00pa3yercsi BUXpeBas JOPOXKKa, YacToTa
CJICIOBaHMsI BUXPEH B KOTOPOM C BBICOKOM TOYHOCTBIO MPONOPLHOHATBHA 00BEMHOMY
pacxomy.

3a TenoM 0oOTeKaHusi B KOPIMYycCe MPOTOYHOM YacTH JUAMETPAILHO MPOTHUBOIMO-
JIO’KHO JAPYT APYTY PACIOIOKEHBI YIbTPa3BYKOBbIE MTbe3ouznyuatenb 111 u nee3onpu-
emuuK [II1. Ha IIN ot reneparopa nomaercs nNepeMEHHOE HANPSHKEHUE, KOTOPOE IMpe-
oOpa3yeTcs B yIbTpa3ByKoBble KojieOanus. [Ipoiifis uepes3 noTok, 3Tu KojiebaHus B pe-
3yJIbTaTe€ B3aUMOJICHUCTBUS C BUXPSIMHU OKa3bIBAIOTCS MOAYJIMPOBaHHBIMHU TI0 (haze. Ha
[1IT ynpTpa3zByKoBbIE KOJICOAHUS TTPEOOPA3YIOTCA B AIEKTPUUECKUE U TTOAAI0TCS Ha (a-
30BBbIN JETEKTOP.

JI7is yBenmM4YeHusl TMHAMUYECKOTO JHUara3oHa mpeoopa3oBares 3a CUeT U3Me-
PEHUST MaJIbIX PacXOOB, II€ XapaKTepUCTHUKa MpeoOpa3oBarTess HeJTMHEHAs U 3aBU-
CHUT OT TeMIEpaTypbl TEINIOHOCUTEIS, B MPOTOYHYIO YaCTh YCTAHOBJICH TEPMOJIATUHK.
[TokazaHus TepMoJaTYUKa aBTOMAaTUYECKH YUUTBIBAIOTCS MPU BBIYUCICHUH pacxoia
B 00J1aCTH MaJIbIX €0 3HAUYCHUH.

Ha dazoBom netekrope onpesensercs pa3HocTh (a3 MeXIy CUTHAIAMU C TIPH-
€MHHKa W OmopHOro reHeparopa. Ha Beixome (azoBoro nerektopa obOpasyercs
HaINpsDKEHHUEe, 4acToTa U3MEHEHMsI KOTOPOTO paBHA 4acTOTe OOpa30BaHUS BUXpEU U
ABJISIETCSI MEPOM Pacxoja.

Jlis puabTpaly CIIydailHbIX COCTaBJISIIOIIMX CHUTHAN C (Pa3oBOro AeTeKTopa
MOJIAETCA HAa MUKPOIIPOLECCOPHBIN aJanTUBHBIN QUIBLTP U 3aTeM B OJI0K (HOpMUpO-

BaHM BBIXOAHBIX CUT'HAJIOB.

23



Taxum obGpazom, B pe3yspTare mpeoOpa3oBaHUN W MPOTPAMMHON 00pabOTKH
AIIEKTPOHHBIA MOTYJTh (POPMHPYET BBIXOTHBIC CUTHAJIBI, yKa3aHHbIE B 1.2.4.

1.4.3 KoHcTpyKIIus mpeoOpa3oBaTes

OCHOBHBIE 3JIEMEHTBI KOHCTPYKIIMHU IpeoOpazoBaTesis MPUBEICHbI Ha PUCYHKE 1.3.

[Iporounas yactb mpeoOpazoBarens (1) mpeacraBiseT cOO0M MOJBIA TUIHHIIP
CHELUATbHON KOHCTPYKIIMH, B KOTOPOM YCTaHOBJIEHBI TeJo oOTekaHus (2), TepMo-
JATYUK U ITHE30MPE00pa30BaTEIH.

Jjis1 cHIDKEHUs: TpeOOBaHUH K JUTMHAM MPSMBIX YYacTKOB JI0 U MOciie ipeoOpa-
30BaTelIs U MOBBIIICHUS BPEMEHHON CTaOUIBHOCTH METPOJIOTHUECKUX XapaKTEPUCTHK
npeoOpa3oBarTes UCIOJIb3YIOTCSI KOHMYECKUE CY>KEHHUs MTOTOKa — KOH(PY30p U 1ud-
¢by30p, yCTaHOBJIEHHBIE HA BXOJ€ B MPOTOYHYIO YaCTh U BBIXOJE U3 MPOTOUHOM Ya-
ctu. Y mnpeoOpazoBateneil ucnonHenuii A u L kondys3op u 1uddy30p BINOIHEHBI
HETIOCPE/ICTBEHHO B MPOTOYHOM 4acTH, y nmpeoOpa3oBaresell ucnoiHeHus B koHdy-
30p U AU y30p M3rOTOBIAIOTCS U MOHTHPYIOTCSI OTAENBHO. Y IpeoOpa3oBaTeseit
Hy250, 1y300 MM koH(Dy30pbI 1 11U PY30pbl OTCYTCTBYIOT.

OOt BuA npeoOpazoBaresiei, radapuTHbIC U YCTAHOBOYHBIE pa3Mephl MPU-
BEJICHBI B IPHJIOKeHNH E.

Jlnis yBenuyueHust cpoka CiIykObl TipeoOpa3oBatesiss 1 MUHUMH3AIMHA OTIO0XKe-
HUI IPOTOYHAS YaCTh M3TOTOBJICHA M3 HEPIKABEIOIEH cTaiu U 00paboTaHa 1o BICO-

KOMY KJIaCCy YUCTOTHBI ITOBEPXHOCTH.
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Jlnst mpoBesieHUsT TEPUOANYECKOM MOBEPKU TENIO OOTEKaHUs CHENaHO ChEM-
HbIM. V3BeyeHre W yCTaHOBKY Tella OOTEKaHMs CIEAYET MPOU3BOIUTH COTJIACHO
2.2.5 HaCTOSIIIETO PYKOBOJICTBA IO AKCILTyaTalllH.

DNEeKTPOHHBIN OJIOK MpeoOpazoBatTeis pa3MelleH B OTAeNbHOM Kopmyce (3),
COCMHEHHOM C MIPOTOYHOM YacThiO TpyOuaThiM KpoHIITeiHoM (4). B xopmyce pas-
MEIIIEHBI AIEKTPOHHBIE IJIAThI U KJIeMMHast kKoJoka (5). Ha konoike pa3meleHsl aBa
cBeroauoa (6).

CBeueHne KpacHOTO CBETOJIMOJIa CUTHAIM3UPYET O BOSHUKHOBEHUM MCKITIOYH-
tenpHOM cutyaruu (1.2.11.1). 3enensiii CBETOAMO MUTAET MPH MOCTYIUICHUH HM-
MyJIbCa Ha UMITYJILCHBIN BBIXO]] PeoOpa3oBaTersl.

[MpeoOpazoBatens  umeer  canbHUKOBBI  BBOm  (10) wmmm  BHIKY
2PMI22B1011E1b mrencensHoro passema (7) (B 3aBUCHMOCTH OT 3aKasa), KOTO-
pBI€ CIyXat JUIsl COSAMHEHUs MPeoOpazoBaressl M0 UMITYJIbCHOMY BBIXOJIHOMY CHT-
HaJIy CO BTOPUYHBIMU TipuOopamu. [Ipy Hamm4uyu aHAIOTOBOTO TOKOBOTO CHUTHAJA U
(M) BBIXOAHOTO CHUTHAJIa Ha M(PPOBOM HHTEp(deiice Ha MPOTUBOIIOIOKHOU OOKO-
BOI cTOpOHE Kopiryca pacnonaraercsi pozetka 2PM22B10I'1B1 (8). Kopmyc anek-
TPOHHOTO 0JI0Ka 3aKphIT Kpbiikamu (11) u (12), yrioTHeHHE KOTOPBIX IPOU3BOIUTCS
PE3MHOBBIMH KOJIbLIAMHU.

KKU (rpu Haymm4uu) pazMenaeTcs Mol CTEKIOM KPBIIIKHA 3JIEKTPOHHOTO 0J10-
ka (12). Y npeobpasosareneii 6e3 JKKU kpbiiika BbIMOJIHEHA O0€3 CTEKJIA.

1.4.4 Bo16op tumnopasmepa npeodpazoBaress

OnHyM 13 BaKHEUIIMX YCIOBHUI IITATHOM pabOThI MpeoOpazoBaTens U MOTy4YeHUs
JIOCTOBEPHBIX PE3YJILTATOB M3MEPEHHI MPH OPTraHU3allii y4eTa JHEPrOHOCUTEIEH
SBIISIETCS BHIOOP ONTUMAIILHOTO THIIOpa3Mepa MpeoopazoBaTessi, OCHOBHBIMU KPHUTE-
PHUSIMHA KOTOPOTO CITyKar:

- COOTBETCTBHUE XapPaKTEPUCTHK MPeoOpa3zoBaresell pealbHbIM TEXHOJIOTHYe-
CKUM TapaMeTpaM (IMana3oHy peaibHbIX PacxXoJiOB, JABICHUIO B CETH, CBOWCTBAM
U3MEpSIeMOH cpelibl);

- IMaMeTp YCJIOBHOTO MPOX0/a TPYOOIpOBOa;

- OLICHKA JIONOJHUTENbHBIX THPABIMUECKUX MTOTEPD;
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- HaJM4YHE DJIEMEHTOB aBTOMATHKH U PETYTMPOBAHHUS.

[Tpu aHammM3e TEXHUYECKUX YCIOBH HA YCTAaHOBKY ITpeoOpazoBaressi Heo0Xo-
JMIMO pacrojiarath CBEJACHUSMH O PEATbHBIX MapaMeTpax TEIJIOHOCHUTENSI B TPYyOO-
MIPOBOJIC ¥ pACCMATPHUBATh ATOT (PaKTOP B KOMIUIEKCE, YIUTHIBAS TEIJIOBYIO HArPY3Ky
Ha OOBEKT U TEMIEPATypHBIN rpaduk (I CUCTEM TEIUIOCHAOKEHUS), KOJIMUYECTBO
BOJIOPA300PHBIX YCTPOUCTB (JJIs1 CHCTEM TOPSIETO M XOJOAHOTO BOJOCHAOXKEHHUS) U
PEKUMBI TOTPEOICHUSL.

JluaMeTp yCIIOBHOTO IMPOX0ja TPYOOIPOBOIa 3a4acTyl0 3HAYUTEIHLHO OOJIbIIe
JiaMeTpa YCJIOBHOTO MPOXOa MOHTUPYEMOTO MpeoOpa3oBaTessl, MOCKOIbKY peallb-
HBIC PACcXOpbl, KaK MPABIIO, MCHBIIIE PACUCTHBIX BEJMYWH, & TUHAMUYCCKUAN Juara-
30H MpeoOpa3oBaTesisi JOCTATOUHO BEIUK JJIsi MPOBEICHUS MU3MEPEHUI B ITUPOKOM
obnactu pacxonoB. [loaTomy He clemyeT OTOXKACCTBIATH AUAMETP YCIOBHOTO MPO-
X0/1a TpyOOIpoBOa C TUaMETPOM YCIIOBHOTO MPOXojia MpeoOpa3oBaTes.

[Ipu olleHKE JOMOJHUTEIBHBIX THIPABINYECKUX TOTEPh, OOYCIOBICHHBIX
YCTaHOBKOW MPeoOpazoBaTesisl, BAKHBIMH ITOKA3aTEISIMU SIBJISTIOTCS 3HAYCHUS CYIIIe-
CTBYIOIIMX Haropa W Tepernaja JaBjieHus B TpyOorpoBoae. MeHbllee ConmpoTuBIe-
HHE UMEET MpeoOpa3oBaTellb pacxo/a, AUaMETP YCIOBHOTO MPOX0/Ia KOTOPOTo OmxKe
K TMaMeTpy YCIOBHOTO MPOX0o/ia TpyOOnpoBo/ia (METOIMKA OIIEHKU MTOTEPh TaBJICHHUS
npuBeneHa B nipwioxkeHuu J[). Beibupas npeoOpazoBarenb, HEOOXOIUMO TAKKE yUH-
THIBaTh HAJIMYME B CHCTEME SJIEMEHTOB aBTOMATHUKU M PETYJIMPOBAHUS, MMOCKOJBKY
NIPU PETYIUPOBAHUH MOXKET BOSHUKHYTh TaKOW PEKUM, KOTJIa PacxXo]i SHEProHOCUTe-
JISl MOKET OKa3aThCsl B 00J1aCTH MUHUMAJIBHOTO pacxojia (WM HWDKE) JIsl BHIOPAHHOTO
THTIOpa3Mepa MpeoopazoBaTelsl.

Taxum 00pazom, MpUHUMAsT BO BHUMAHHUE BBIICH3IIOKEHHOE U YUUTHIBAS TI0-
IPEIIHOCTD H3MEPEHHUI, HEOOXOIMMO CTPEMHTHLCS, YTOOBI PeaTbHBINA Pacxol KOHTPO-
JUPYEMOU JKUIKOCTH HAXOJUJICS BO BTOPOHM TPETH JMara3oHa pacxojia BEIOPAHHOTO

TUTIOpa3Mepa mpeoodpa3oBaTers.
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1.5 MapkupoBKa ¥ IJIOMOMpPOBaHMe

1.5.1 MapkupoBka
1.5.1.1 MapkupoBka rpeoOpazoBaTesisi MPOU3BOIUTCS HA TaOIMYKE, PUKPETI-
JICHHOM K KOPITyCy MpeoOpa3oBarersi.
1.5.1.2 MapkupoBKa COIEP>KHT CIEIYIOITYI0 HH(POpMaITHIO:
- TOBAPHBIN 3HAK MPEANPUATUA-U3TOTOBUTES;
- 3Hak EAC — eaunblif 3HaK oOpaiieHus IpOIyKIMK Ha PhIHKE TOCYIapCTB —
yJICHOB TaMOKEHHOI'0 COI03a;
- 3HaK YTBEPKACHHUS THUIIAa CPEACTBA U3MEPEHUM;
- HaMMEHOBaHUE NTPeoOpa3oBaTEIIs;
- TEXHUYECKUE XaPAKTEPUCTUKH:
— tunopazmep ([y);
—  MakCHMaIbHBIA pacXo.l (Qmax);
— Hanpspkenue mutanus (U,,,);
— MakcHUMaJlbHOe pabouee aaBieHue (Pys);
— CTpaHa-u3roTOBUTENb, MECSI U TOJ] BBIITYCKa, 3aBOJICKOI HOMEpP
npeoOpa3oBaress.
1.5.1.3 Ha xoprtyce npoTOYHOM YacTH CTPEIKON YKa3aHO HapaBJIEHUE MTOTOKA
M3MEPSIEMOU KUJIKOCTH.
1.5.2 [InomOGupoBanue
1.5.2.1 TInomOupoBaHUE MTPOU3BOAMUTCS C IIETBIO TOATBEPKICHHS TPOXOAKIIC-
HUS IpeoOpa3oBaTesieM MEPBUYHON WM MEPUOANYECKON TTOBEPOK.
1.5.2.2 TlnombupoBanue mpeoOpa3oBaTeNsi OCYIIECTBISETCS —YCTaHOBKOM
HaBecHOM TIOMOBI ['ocrioBepuTeIst Ha KOHTPOBOYHYIO MPOBOJIOKY OOJITOB, KPETISIINX
TEJNO OOTeKaHWs B MPOTOYHOM YacTU MpeoOpa3zoBaress, U YCTAaHOBKOW MaCTHYHOM
wiomMOb! ['ocrioBeputens u iomMOb OTK Ha KOpITyCcHBIE AeTanu 3JIEKTPOHHOTO Tpe-

oOpa3oBatersi.
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2 UCTTIOJIB3OBAHMUE 110 HASBHAUYEHUIO

2.1 IloaroroBka u3e/Hs K HCIOJIH30BAHUIO

2.1.1 Meps1 Ge3onacHOCTH

2.1.1.1 Ilpu MoHTa)xke, IKCILTyaTalllui, TEXHUIECKOM OOCITYy>KUBAaHUU U JIEMOH-
Take MmpeodpazoBaressi HEOOXOIUMMO CTPOroe coOtoAeHne O0IMX MpaBui Oe3omac-
HOCTH, YUUTHIBAIOIIUX CHEIMPUKY KOHKPETHOTO BUa padoT.

2.1.1.2 Bce omeparuu 1o npoBepke, TPAaHCTIOPTUPOBAHHIO M XPAaHEHHUIO TIPeo0-
pazoBaressi IPOBOUTh, COOMIOAAss TPEOOBAHUS MO 3aIUTE AIIEKTPOHHOIO OJI0Ka OT
CTaTUYECKOI'0 3JIEKTPUYECTBA:

- TPAaHCTIOPTHPOBAHUE U XpaHEHHE MpeoOpazoBaTeiell Ha BCEX 3Tamax Mpou3-
BOJIUTH C 3aKPBITHIMU KPBILITKAMU;

- TIpY TIOBEPKE U TOAKIIIOYCHUH MpeoOpa3oBaTesieil MoIb30BaThCsl aHTHCTATH-
YeCKMMU OpaciieTaMu;

- pabourie MecTa MpH MOBEpKe NpeodpazoBaTesieil TOHKHBI UMETh AIIEKTPOIIPO-
BO/ISITIIEE TTOKPBITHE, COSAMHEHHOE C IIMHOMN 3a3eMJICHNS;

- BCE MMPUMEHSIEMBIE JUIs1 TOBEPKHU MPUOOPHI TOJIKHBI OBITh 3a3€MJICHBI.

2.1.1.3 K MoHTaXy (IeMOHTaxYy), SKCIUTyaTalluy, TEXHUIECKOMY OOCITyKHBa-
HUIO TIpeoOpazoBarenell JOKHBI JOMYCKaThCs JIMIA, N3YyYUBILINE HACTOSIIEE PYKO-
BOJICTBO IO 3KCIUTyaTallMy Mpeodpa3oBaTesel U MpOoIIeIne HHCTPYKTaX MO TeXHU-
K€ 0€30MaCHOCTH MPH PA0OTE C ANEKTPOTEXHUYECKUMH YCTaHOBKAMH.

2.1.14 BHUMAHUE: 3AIIPEIHAETCA SKCIUIYATALIMA TIPEOBPA-
30BATEJIA ITPU CHATBIX KPBIIIIKAX!

2.1.1.5 OGs3arensHOro 3a3eMJICHUST KOpIyca MpeoOpa3oBartesisi He TpeOyeTcsl.
OnHako, Mpu MUTaHUU HECKOJBKUX MpeoOpa3zoBaresieil OT OJHOr0 MCTOYHMKA MHTa-
HUs (IIpY OTCYTCTBUHU TaJIbBAHUYECKOTO pa3zesieHHs] KaHAJIOB MUTaHKs) HEOOXOIUMO
00ECTIeYNTh PABEHCTBO TMOTEHIIMAIIOB MEXKIYy MPOTOYHBIMUA YACTSIMH IyTeM HX
HaJIe)KHOTO 3a3EMJICHUSL.

2.1.1.6 3ameHa, MpUCOEIMHEHUE U OTCOCIMHEHHUE TIpeoOpa3oBareseii OT Maru-
CTpaJiei, OJBOAIIUX HU3MEPAEMYIO CPEIy, JOJDKHBI MPOU3BOAUTHCS MPH MOJHOM
OTCYTCTBUM JIABJICHUSI B MATUCTPAJISIX.
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2.1.1.7 BHUMAHMUE: 3AITPEIHAETCS YCTAHOBKA N OKCIUIYATA-
[ ITTPEOBPA3OBATEJIA HA OBBEKTAX, T'IE T1O YCJIOBUAM PABOTHI
3HAUEHUA JABJIEHUA MOI'YT ITPEBBICUTH JJOITYCTUMOE 3HAYEHUE
P=1,6 MIIA!

2.1.1.8 BHUMAHHUE: TIPU TIMTPOBEAEHMM MOHTAXHBIX, ITYCKO-
HAJIAJOYHBIX PABOT U PEMOHTA 3AIIPEILIAETCA:

- [IPO3BOAUTL 3AMEHY OJIEKTPOPAIMOSJIEMEHTOB I1PU
BKJIFOUEHHOM ITPEOBPA30OBATEJIE;

- UCITOJIB3OBATH HEUCIIPABHBIE 3JIEKTPOITPMBOPHI, DJIEKTPO-
NMHCTPYMEHTBI, A TAKXE UX ITPUMEHEHUE BE3 TIOJKJIFOUEHUA K
[INHE 3AIMUTHOI'O 3A3EMJIEHA!

2.1.1.9 I'lpu mpoBeeHNH MOHTAXHBIX PA0OT OMACHBIMH (DAKTOpaMU SIBIISTIOTCS:

- HanpspKEHUE MUTaHUS ¢ IeHCTBYIoIMM 3HaueHneM 1o 220 B yvacrotoii 50 '
(Ipy pacroyioKEHUM BHEIIHETO MCTOYHMKA MUTAHUS IpeoOpa3zoBarelisi B HENOCPE-
CTBEHHOM OJIN30CTH OT MECTA YCTAHOBKH);

- U30BITOYHOE JaBJICHHE B TPYOOIIPOBO/IC;

- TIOBBIIICHHASI TEMIIEPATYPA KOHTPOIUPYEMOM HKUIKOCTH.

2.1.1.10 Ilepen mpoBeneHreM pabOT HEOOXOAUMO YOSTUTHCS C TTIOMOIIIBIO U3-
MEpUTEbHBIX MPUOOPOB, YTO Ha TPYOOINPOBOJIE OTCYTCTBYET OINACHOE Ui KU3HU
HaNpsHKEHHE OCTOSIHHOTO WJIM MEPEMEHHOTO TOKA.

2.1.2 MonTax rpeoOpazoBares

2.1.2.1 O6mume ykazaHus

Bce paboTel 0 MOHTaXy, MyCKO-HAJIAAKE, TEXHUYECKOMY OOCITY>KUBAHUIO U
PEMOHTY MpeoOpa3zoBaTelisi JOKHBI MPOBOIUTHCS CHIEIMATU3UPOBAHHBIMU MPEATIPH-
ATUSIMU, UMEIOIMMHI HEOOXOMMbIE JIMIIEH3UU HA MPOU3BOACTBO KOHKPETHOIO BUIA
pador.

MoHTaX A0JKEH NPOU3BOINUTHCS B TOYHOM COOTBETCTBUM C IIPOEKTOM, COIJIA-

COBAHHBIM C SHEProcHabKaroIel opraHu3arei.
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[Ipu mpoBeneHHH CBapOYHBIX PabOT HE JIOMYCKATh MPOTEKAHHs CBAPOUYHOTO
TOKa uyepe3 npeodpazoBarenb. [Ipy 3ToM pazbeM Ui MOJIKIIOYEHHST BHEITHUX JJIEK-
TPUUYECKUX IeTIeN JOKEH ObITh OTCOCMHEH OT MpeoOpa3oBaTeis.

[Ipu mpoBeneHNN MOHTAXXHBIX pabOT HE JOIMYCKAeTCs UCIIOIB30BATh CTOSIK, KaK
MECTO 3axBata (pydka), IjIsl IepeHoca, IoBOpoTa IpeodpazoBaress U T.11.

Bpeska npeobpa3zoBarens B TpyOOIpoBO/l C OOJIBIIMM WM MEHBIIUM JTUAMET-
pOM, 4eM TUaMeTp YCJIOBHOTO IMPOXOja Mpeodpa3oBaTens, JA0DKHA MPOU3BOAUTHCS
TOJILKO TIPY TIOMOIIM TEPEeXOTHUKOB (KOH(DY30poB U 1uh(Yy30pOB) ¢ KOHYCHOCTHIO
no 30 © (yron HakioHa 70 15 ©), ycTaHaBIMBaeMbIX BHE 30HBI MPSIMOJTMHEHHBIX
YYaCTKOB.

[Ipucoenunenue npeobpazoBaTeliss K TPyOONPOBOAY JOKHO OBITh IUIOTHBIM,
663 TIePeKOCOB, YTOOBI He OBUIO yTeueK pH JaBiteHmH 10 1,6 MIa (16 kre/en?).

Ha ciyyail pemoHTa WM 3aMeHbI peoOpazoBaTess Nepe MpsIMbIM Y4aCTKOM
JI0 MECTa YCTAaHOBKH U TIOCJIE HETO PEKOMEH/IYETCsl yCTaHABIMBATh
3allOpHYI0 apMaTypy (I1apoBble KpaHbI, BEHTWJIH, 3aJBI)KKH, KIAMaHbl), a TaKKe
CIyCKAIOIIMe YCTPOUCTBA ISl OTIOPOKHEHUSI OTKJIF0YaeMoro ydactka. [Ipu padore
npeoOpa3oBatess 3aropHas apMarypa JI0JKHA ObITh MMOJTHOCTHIO OTKPBITA.

[IpeoGpazoBarenb AOHKEH ObITh YCTAHOBJIEH TaKuM 00pa3oM, 4TOObI HAmpaB-
JICHHE, YKa3aHHOE CTPETIKOM Ha KOpITyce MPOTOYHOW YacTH, COBMAJANIO C HaIlpaBiie-
HUEM TMIOTOKa B TPYOOIIPOBO/IE.

B cnydyae Heo0X0AMMOCTH JOITyCKaeTCsl MPOU3BOINTH OJJHOKPATHBIN MOBOPOT
KOpITyca 2JIEKTPOHHOTO 0JIOKa Ha yrojl He mpesbimaronmii + 90° 0THOCUTENLHO €ro
TIOJIOKCHMS TIPH TTOCTaBKe mpeoOpa3oBatens. J[is aToro HeoOXoauMo ociaaduTh rai-
Ky (1103.9 pucyHok 1.3), mpou3BECTH MOBOPOT KOPITyca 3JICKTPOHHOTO OJIOKA Ha He-
00XOAMMBII YTOJI ¥ 3aTAHYTh T'aliKYy.

BHVUMAHUWE: MHOIOKPATHBIM IIOBOPOT KOPITYCA DJIEK-
TPOHHOI'O BJIOKA WJIM TTOBOPOT HA YTI'OJI BOJIEE 90 °© MOXET ITPU-
BECTU K OBPBIBY ITPOBOJIOB 11 OTKA3Y ITPEOBPA30BATEJIA!
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[Ipucoeaunenue k mpeoOpa3oBaTENO BHEIIHUX AIEKTPUIECKUX LIENel ClIeayeT
MPOU3BOJMUTH TOJBKO TMOCTE OKOHYAHWS MOHTaKHBIX paboT Ha TPyOOIpOBOJE, a UX
OTCOEIMHEHHME - 10 Havasla JEMOHTaXa.

Ecnn umeercst BEpOSITHOCTh 3aCOpPEHUsI MPOTOYHOM YacTH MpeoOpazoBatTelis
KPYIHBIMH KyCKaMH OKaJIMHBI HJIM IPYTUMHU MHOPOJHBIMU TIPEAMETaMU, PEKOMEHTY-
eTcsl Tiepes] peodpa3oBaTelieM BHE 30HBI MPSMOJIMHEHHOTO ydacTka TPyOOIpoBoaa
YCTaHABJIMBATh TPSI3EBUKHU WU (PUITBTPHL.

He nomyckaercst ycraHoBka TpeoOpa3oBarelisi B 30HE PaCIONIOXKESHHUST YCTPOHCTB, CO-
3AOIIMX BOKPYT ce0si MOIIHOE MAarHWTHOE IOJie (HarpuMmep, CWIIOBBIX TpaHchopMaTo-
POB).

BHUMAHUE: IIPU MOHTAXE HEOBXOJAMMO OBPATUTH
OCOBOE BHUMAHUE HA TTPABUJIBHOCTH YCTAHOBKU IMTAPOHU-
TOBBIX ITPOKJIAJIOK MEXJY KOPITYCOM ITPOTOYHOM YACTU U
OJIAHIAMU. HE AOITYCKAETCS UX BBICTYITAHUE BHYTPH ITPO-
TOYHOM YACTHU TIPEOBPA3OBATEJII. BHYTPEHHUM JUAMETP
[MPOKJIAJAKU JJOJDKHO BBITh HA 1,5-3,0 MM BOJIBIIE, YEM BHVYT-
PEHHUM JUAMETP KOPITYCA ITPEOBPA3OBATEJIA!

Hapymienre ycnoBuii MOHTaXa MPUBOAUT K 3HAYUTEIIBHOMY YBEITHMUYCHUIO T10-
IPELIHOCTH peoOpazoBaTes.

2.1.2.2 BeiOop MecTa yCTaHOBKH ITpeoOpa3oBaTers

K npeoGpazoBarento qomKeH ObITH 00€CTIeYeH CBOOOHBIN OCTYI It OCMOTpA.

MecTto ycTaHOBKHM MpeoOpa3oBaTensi JODKHO TapaHTHPOBATh €ro JKCILTyaTa-
10 0€3 BO3MOXKHBIX MEXAHUYECKHX MOBPEKICHUH W OTCYTCTBUE TIOMIAIAaHUST BOJIbI
Ha KOPITYC 3JIEKTPOHHOTO OJI0Ka.

BHUMAHUE: 3AITPEIHAETCA YCTAHOBKA [TIPEOBPABOBATEJIEN B
3ATATUIMBBIEMBIX TTOJA3EMHBIX TEITJIO®UKAILIMOHHBIX KAMEPAX U
I[MTOMEHIEHMAX!

MoHnTaxk mpeobpa3oBaTenisi JOIMyCKaeTcs Ha BEPTHUKAILHOM, TOPU30HTATBHOM
WIM HAKJIIOHHOM TpyOOMNpOBO/E, MPH 3TOM JOJDKHO OBITH COONIOJICHO YCIOBHE MOJI-
HOTO 3aIlOJTHEHUS JKUAKOCTBIO BCEro 00beMa MPSMOJIMHEHHBIX y4acTKOB TPyOOIpo-
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BOJIa ¥ IPOTOYHOM "acTh. [IprMeps! ycTaHOBKY TIpeoOpa3oBaTelisi MPUBEICHBI B IPH-
noxxenuu K.

[Tpu MoHTaxke TipeoOpazoBaTest JOLKHBI ObITh COOIIIOJICHBI CIEAYIONIE 005-
3aTeJIbHBIC YCIOBUS:

1) ycTaHOBKa OCYIIECTBIISIETCS TAKMM 00pa3oM, 4TOOBI IMTPOTOYHAS YacTh Mpe-
oOpazoBaTtelisi Bceraa Oblia 3arojiHeHa BOIOM;

2) B TpyOOIIpOBO/IE HE JOJLKEH CKAaIUTMBaThCs BO3AyX. st oOecrieueHus 1aH-
HOTO TpeOOBaHMSI PEKOMEHIYETCs YCTaHABJIMBAThL MPeoOpa3oBaTeid C MPSMBIMU
Y4aCTKAMH HA BOCXOJSIINX HAKIOHHBIX TPyOOIPOBOIAX IO YIIOM HE  MeHee 5 110
X0y TeueHus1 pabouel )kuIKocTH. He pekoMeHayeTcs yCTaHOBKa MpeoOpazoBaTeseit
Ha HUCXOJISIIMX y4acTKaxX TpyOOmnpoBo/Ia;

3) npu HAJIMYUU TaKUX SJIEMEHTOB TPYOOIPOBOJOB U apMaTypbl, KaK KOHUYE-
CKOE CYKEHHE C KOHYCHOCTBIO JI0 30°, KpPYTJIO€ KOJICHO, IMOJTHOCTHIO OTKPBITHIN BEH-
TWIb WM IAPOBBIA KPaH, JUIUHBI TMPSAMBIX YYaCTKOB JI0 M TOCJE Mpeodpa3zoBaTes
JOJOKHBI ObITh HE MeHee 5 [y u 2 Jly COOTBETCTBEHHO; MPHU HAJIMYMU NPOYUX Hie-
MEHTOB, BO3MYIIAIOIIMX MOTOK (MPSIMOE KOJICHO, TPS3EBUK, TpyIma KOJIEH U T.II.)
JUTMHBI TIPSIMBIX YYaCTKOB JIOJDKHBI cocTaBisiTh He MeHee 10 Jly u 5 Jly; cokpaiiieHue
JUIMH TIPAMBIX Y4acTKOB A0 5 [y u 2 /Iy BO3MOKHO NPHU YCIIOBUM YCTAHOBKH CTpYe-
BBINIPSIMUTETIS;

4) mpeoOpazoBaTel JODKHBI YCTAaHABIMBATHCS B MECTaX C YACTOTOW M aMILITH-
Tynoi BuOparuu, He npesbimaronmx 80 I'm u 0,15 MM coorBerctBenHo. [Ipu Hamm-
YuK OOJIBIIIETO YPOBHS BUOpPAIIMU, HEOOXOAUMO MCIOIB30BATh JIOTIOJHUTEIBHEIC Me-
PBI IS €€ YCTPaHEHHSL.

I[Ipumeuvanue - [Ipumepsl ycTaHOBKU TipeoOpa3oBaTeNsi B HEKOTOPHIX TH-
MOBBIX CUTYaIUSX MPUBEJIECHBI B MPUIOKEHUU JK, KOHCTPYKIUS CTPYEBBITPSIMUTEIS
MpUBE/ICHA B IpuiioxkeHuu M.

2.1.2.3 IToarotoBKa K MOHTaXY

TpancnopTupoBka mnpeoOpazoBaTessi K MECTYy MOHTaXa JOKHA OCYILECTB-

JSITHCSL B TPAHCHIOPTHOM Tape MpeanpusTua-u3rorosurens. [lpu nomyuennu npeoOpa-
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30BaTeIs MPOBEPUTh COXPAHHOCTH Tapbl. B ciyyae e€ moBpeXkaeHus claeayeT cocra-
BUTh aKT.

[locne TpaHCHOPTUPOBKHU IpeoOpa3zoBareisi B TPAHCIOPTHOM Tape Mpearpus-
THUS-U3TOTOBUTENS TIPU OTPHILIATENIBHON TeMIlepaType BO M30eXaHHe KOHICHCAIIUH
BJIard HEOOXOAMMO BBIJIEpKaTh MpeoOpa3oBaTesib B YIIAKOBKE B OTAIUIMBAEMOM MO-
MEIIIEHUHU HE MEeHee 6 Y.

[Ipu paciakoBke npeodpazoBaTes ciaeayeT MPOBEPUTH €0 KOMIUIEKTHOCTb
[0 COOTBETCTBYIOIIEMY pa3ziefly B MAclopTe U YIMaKOBOUHOMY JIUCTY U COXPAHHOCTh
TUTOMO.

B macmopre mpeoOpa3zoBarens yka3aThb JaTy BBOJA B SKCIUTyaTalllio, HOMEP
aKTa U JIaTy €ro YTBEp»KACHUS PYKOBOJICTBOM MPEANPUATUS-TTOTPEOUTEIS.

B macmopt mpeoOpasoBarens Takke peKOMEHIyeTcs BKIIOUaTh JaHHBIE, Kaca-
IOIUECS €ro AKCIUTyaTalluy: 3alKicy Mo OOCTYKMBAaHUIO C YKa3aHUEM UMEBIINX Me-
CTO HEUCHPABHOCTEH M MX MPUYMH; JAaHHBIC NMEPHUOJMUYECKOTO KOHTPOJISI OCHOBHBIX
TEXHUYIECKHUX XapaKTEPUCTUK MIPH AKCIUTyaTalliH; TaHHBIC O TIOBEPKE M T.II.

ITepen ycraHoBKoOM mpeoOpa3oBaressi HEOOXOAUMO TIIATEILHO OYHCTUTH TPY-
OOTNPOBOJT OT PrKABUMHBI, TPS3H, OKAJTMHBI U TIPOMBITH €T0, YTOOBI yIAIUTh U3 HETrO
3arpsI3HEHUS] U IOCTOPOHHUE Tea.

2.1.2.4 Monrax npeobpazosatens ucrnonnenust A wim L ¢ KMY KO, K1, K4

MoHnTax npeoOpazoBareisi Ha TPyOOIPOBOAE OCYILECTBISITH 1o Tumy "ConaBud',
IyTeM YIUIOTHEHHUS MpeoOpa3oBaTesss MEXIy JIBYMs YCTaHOBJIEHHBIMH Ha TPYOOIIPOBOIE
draHamMu, BXOAAIIMMY B KOMIUIEKT MOHTAKHBIX YacTeH, MY TIOMOIIH IITTHJIEK U TaeK ¢
11ai0amu B MIOPSIZIKE, YKA3aHHOM HIDKE:

1) cBapkoii OO APyruM CrocoOOM BhIpe3aTh yU4aCTOK TPYOONpoBOAa IITHHON
Lyer B cOOTBETCTBHU ¢ pUCYHKOM 2.1 m Tabimiueit E.3 u u3MepuTs BHYTpEHHHH 1Ha-

MeTp TpyoompoBoaa Dy,
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Pucynoxk 2.1

Bemnuuna Dy, 1omKHa HaxOIUTHCS B Mpefenax, yKazaHHbIX B TaOimuiax b.3 u
b.4. B npoTHBHOM cily4ae Mpujleraroiue K npeodpa3oBaTesio yyacTKu TpyOOInpoBOIOB
HEOOXOMMO 3aMEHUTh Ha MPSAMbIE YYaCTKU COOTBETCTBYIOIIEH UTMHBI U3 TPYO, IpuBe-
neHHbIX B Tabmuuax b.3 u b.4, i ucnonb30BaTh NpsiMble YYaCTKH, BXOSIINE B KOM-
IUIEKT MOHTQ)KHBIX 4aCTEM, KOTOPBIA ONPEIEIISIETCS IIPU 3aKas3e;

2) yCcTaHOBUTH (hJI1aHLbI HA TPyOONpPOBOJ B COOTBETCTBUM C PUCYHKOM 2.2.
BeraButh Mexay (uiaHIiaMy npeoOpa3zoBaTellb UM TEXHOJIOIMYECKYIO BCTAaBKY (IpH-
noxenue K) ¢ mpoknagkamu u cTHYTh (DIaHIBI ABYMsI IINMUJIbKaMU;

I[Ipumeuanue — [Inga moHTaxka npeoOpa3zoBateneil ucnoiaHenuii A u L ¢

KMUY KO ucnionszoBats (ianip mo 'OCT 12820 ucnonnenus 1.
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A — BapuanTt ms KMU KO, K4 A — BapuanT st KMY K1

RN \\
51 — LyCT

Pucynok 2.2

3) npuXxBaTUTH CBApKOH (DIIaHITBI K TPYOOTIPOBO/TY B COOTBETCTBUM C PUCYHKOM 2.3;

[IpuxBaTuTs B
HECKOJIBKMX TOUKaX

[TpuxBaTUTH B
HECKOJIBKMX TOYKaX

Pucynok 2.3

4) cHsATh TpeoOpa3oBaTellb, MPOU3BECTH OKOHUYATEILHYIO CBApKy (IIaHIEB C

TPYOONPOBOJIOM B COOTBETCTBUU C PUCYHKOM 2.4;
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Pucynok 2.4

BHUMAHME: OBPABOTKA TOPIIEBOM ITOBEPXHOCTU TPYBO-
[TPOBOJA JOJDKHA HCKIIOYATH HAJIMUYUE 3A30PA BOJIEE 1 MM
MEXJIY TTPEOBPA3OBATEJIEM M TOPIIEBOM ITOBEPXHOCTBLIO TPV-
FOITPOBOJIA I KMY K0, K4 WJIN ®JIAHIIEM U TOPLIEBOI ITOBEPX-
HOCTbBIO TPYBOITPOBOJA JIA KMY K1!

5) ycTaHOBUTH MpeoOpa3oBarellb ¢ MPOKIaAKaMu MEXAy (hIaHIaMH TaK, YTOOBI
CTpeJKa Ha IpeoOpa3oBartelie CoBIia/iaia ¢ HalpaBjIeHHEM IOTOKAa B COOTBETCTBUU C PU-
cyHKOM 2.5. CTsiHYTh (pyIaHIIbI ITHIBKaAMH. 3aTsDKKY IITHIEK PEKOMEHYEeTCS TIPOH3-
BOJIUTH ITOOYEPETHO 10 IUAMETPAIBHO IMPOTHUBOMNOIOKHBIM [1apaMm.

HaHpaBJICHI/Ie IIOTOKa

Pucynok 2.5

2.1.2.5 Montax npeodpazoateneit ucnonmHenus B ¢ KMUY KO, K1
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MoHTax ocymiecTBsATh o TUMy "CoHaBUY" yTeM YIIIOTHEHHS MPeoOpa3oBa-
TN MEXIY JABYMS YCTAaHOBJICHHBIMH Ha TPYOOIpoBOjae (IaHIIaMH, BXOISIIAMHU B
KOMIUIEKT MOHTQ)KHBIX YacTel, pU MOMOIIM IIMWJIEK U TaeK ¢ ImaibaMu B MOPSIKE,
YKa3aHHOM HIDKE!

1) cBapkoii MO0 JpyruM crocoOOM BbIpe3aTh y4acCTOK TPYOOIpOBOAA ITTMHON
Lyer B cOOTBETCTBHU ¢ pUCYHKOM 2.1 m Tabimueil E.3 u u3MepuTs BHYTpEHHHH 1Ha-
MeTp TpyOompoBoaa Dy,

Bemuuna Dy, nomkKHA HaxoauThes B Mpezenax, ykazaHHbIX B Tabmumax b.3 u
b.4. B npoTuBHOM cityuyae Mmpuiieraroiye K mpeoopa3oBaTeio yuacTKu TpyOOnpoOBOIOB
HEOOXOMMO 3aMEHHUTH Ha TPSMBIC YIaCTKHA COOTBETCTBYIOIICH JJTMHBI U3 TPYO, pHUBE-
NneHHbIX B Tabimiax b.3 u b.4, win ucnonb30Bath NpsiMble Y4acTKU, BXOJAIINE B KOM-
IJIEKT MOHTAXXHBIX YaCTEU, KOTOPBIA ONPEAEIISCTCS TP 3aKA3€;

BHUMAHUE: KATEITOPUYECKU 3AITPEIHAETCSA JOPABOTKA (CPE3-
KA) BXOJAHbIX U BBIXOJHBIX I[TATPYBKOB, UMEIOIIMX CITELIUAJIBHYIO
KOH®UT'YPAILINIO, U TIOCJIEAYIOIIAA TTPUBAPKA BCTBIK ITATPYBKOB K
TPYBOITPOBOJY B COOTBETCTBUU C PUCYHKOM 2.6. 9TO IMPUBOJUT K
JIMKBUJIALTNU TJTABHBIX IIEPEXOZIOB OT BHYTPEHHEN ITIOBEPXHOCTU
TPYBOITPOBOJIA K ITPOTOYHOM YACTHU ITPEOBPA3OBATEJIS U BBI3HIBA-
ET YBEJIMYEHUE ITOI'PEINHOCTU ITPEOBPA30OBATEJIA!

Pucynok 2.6

2) BCTaBUTH NATpyOKH C ¢uiaHIlaMy B TPyOONPOBOJ, & 3aTEM BCTaBUTH C IMPO-
KIagKaMu Mexay (iaaHmamMu mpeoOpa3oBaTesib WIM TEXHOJOTMYECKYIO BCTaBKY

(mpunoxenue K) u craHyTh (h1aHIIbI IByMS IIITWIBKAMU;
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3) mpuUxBaTUTH CBApKOM MaTpyOKu K TpyOONpoBOAY U (praHIbl K maTpyOKkam B
COOTBETCTBUH C PUCYHOK 2.7,
Ha BHyTpeHHeM amamerpe TpyOONpoBOJa HE IOMyCKaeTCs HAMYUe CIeI0B

CBapKH.

MNpuxsatntb B
HECKOINbKNX TOYKax

MpuxBaTnTb B
HECKOJbKMX TOYKax

Pucynok 2.7
4) cHaTh TpeoOpazoBareib, IPOU3BECTH OKOHYATEIBHYIO CBApKYy MaTpyOKOB C

TPYOOIPOBOJIOM B COOTBETCTBHH C PUCYHKOM 2.8;

—_— =

Pucynok 2.8
5) ycTaHOBHTH TipeoOpazoBaTelb ¢ MPOKIAAKAMUA MEXKTY (PraHIaMu Tak, YTOObI
CTpeJiKa Ha MpeoOpa3zoBaTesie COBMaiaia ¢ HalpaBJIeHHEM MTOTOKAa B COOTBETCTBUM C PH-
cyHKoM 2.9. CTsHyTh (praHLbl IIMIIBKaMH. 3aTSHKKY HIMUIEK PEKOMEHAYETCs IPOU3-

BOJIHWTDH ITIOOYUCPCAHO IO JUAMETPAJIbHO ITPOTHBOIIOJIOKHBIM ITapaM.
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HanpaBneHune notoka

Pucynok 2.9

2.1.2.6 MonTax npeoOpazoareneii Ttumopasmepos Jy250 u JIy300 ¢ KMY
KO0, K4

Monrtax npeoOpazoBareseit TunopazmepoB y250 u Iy300 mm ocyrecTis-
ercst o Trrty "C3HJIBHY'" B ITOPAJIKE, YKA3aHHOM HIDKE!

1) cBapkoii b0 ApyruM cnocoOOM BbIpe3aTh Y4aCTOK TPYOOIPOBOAA UTMHOU
Lyer 1 M3MEPHUTH BHYTPEHHMI TMaMeTp TpyOonpoBoaa Dy, B COOTBETCTBHU € PHCYH-
koM 2.1 u Tabmurieii E.3.

Bemuuna D, nomkHa HaxOauThea B Mpezeniax, ykazaHHbIX B Tabmuiax b.3 u
b.4. B npoTuBHOM cityuyae mpuierarolye K mpeoopa3oBaTeio yuacTKu TpyOOnpoBOIOB
HEOOXOMMO 3aMEHUTh Ha MPSMbIE YYaCTKU COOTBETCTBYIOIIEH UTMHBI U3 TPYO, IpuBe-
neHusix B Tabimax b.3 u b.4;

2) ycTtaHoBUTH (priaHIbl Ha TpyOonpoBo. BeraBuTh Mexay QuiaHIiaMu mnpeoo-
pazoBaTenh WM TEXHOJIOTUYECKYIO BCTaBKY (mpriioxenue K) ¢ nmpoknaakamu, CTSHYB
JBYMSI IIMAJTbKaMHU,

3) MpUXBaTHTh CBAPKOM (JIaHIIBI K TPYOOIPOBOY B COOTBETCTBHH

C PUCYHKOM 2.3;
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4) cuaTh TpeoOpazoBaTeNb, MPOU3BECTH OKOHYATENILHYIO CBapKy (IaHIEB C

TpyOOmpoBOIOM U 06pabOTKY B COOTBETCTBUM C pUCYHKOM 2.10;

Pucynok 2.10

5) yCTaHOBUTH ITpeoOpazoBaTesb ¢ MPOKIaIKaMu MEKTY (IIaHIIaMU TaK, YTOObI
CTpEeJIKa Ha MpeodpazoBaTesie COBNaAaia ¢ HAPaBIEHUEM MMOTOKA B COOTBETCTBHUH C
pucyHok 2.11. CtsHyTh ¢uiaHIbl IMIBKAMU. 3aTSHKKY IITHIEK PEKOMEHIYETCs TIPO-

HU3BOJUTH IOOYCPCTHO 11O ANAMCTPATIbHO ITPOTHUBOIIOJIOKHBIM I1apaM.

HaHpaBJ'IeHI/Ie IIOTOKa

Pucynok 2.11
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BHUMAHUE:

1 HE JIOOYCKAETCSI BBICTYIAHUE TPOKIJIAJIOK
BHYTPL IPOTOYHON UYACTU. B CJIYUYAE IOBPEXJIEHUI
MMPOKJIAJOK UX CJHEJAYET 3AMEHUTbL HA HOBLIE, BBIPE-
3AHHBIE U3 MATEPUAJIA, VKA3AHHOTO B NPUJIOXEHUHU B,
TOJIIMHON 2 MM. UCIIOJIb30BAHUE ITPOKJIAJOK U3 JAPY-
rOro MATEPUAJIA HE JJOIIYCKAETCS!

2 HE JIOOYCKAETCS DKCIIJIVATALIUS TIPEOBPA3OBA-
TEJIS HA HEINOJHOCTbLIO 3ANOJHEHHOM TPYBOIIPOBO/IE!
[P NMPOBEJEHUU PETJTAMEHTHBIX PABOT, B XOJIE KOTO-
PbIX JXUJAKOCTb CJIUBAETCS U3 TPYBOIIPOBOJA, HEOB-
XOJIUMO OTKJIOYATh NUTAHUE IIPEOBPA3OBATEJIA U
BKJIIOUATb ETO TOJIbKO MOCJE 3AIOJHEHUS TPYBOIIPO-
BOJA!

3 HE TAPAHTUPYETCS JOCTOBEPHOCTbL HUH®OPMA-
LM O PACXOJE IPU PABOTE IIPEOBPA3OBATEJS HA
HENOJHOCTbIO 3AINOJHEHHOM TPYBOIIPOBOJE U IPU
NMPEBBIIIEHHUU MMAPAMETPOB BUBPAILIMU, YKA3AHHBIX B
2.1.2.2!

4 N1 OPEAYIPEXJAEHUS KOPPO3UU HEOBXOJUMO
OKPACHUTDL ®JIAHIBL U MECTA CBAPKU!
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2.1.3 IlpoBeneHue 371eKTPOMOHTAKHBIX padoT

2.1.3.1 3agenky kabensi B CaTbHUKOBBIN BBOJI, MOJICOSAMHEHHE KM KaOemns K
KJIEMMHOH Kosiojike 5 (pucyHOK 1.3) mpou3BOIUTH B COOTBETCTBUM CO CXEMOW COENIU-
HEHUI CO BTOpHYHBIMU TTprbopamu (miprtokenune JI). K Mecty MoHTaxa rpeoOpaso-
BaTelsl JOJDKEH OBITh MPOBEACH Kaldelb ¢ HapyKHbIM JHUAMETPOM HE MEHee 8 U He
oonee 10 MM (kox anekTpuueckoro pazbema C).

2.1.3.2 Ilpu moHTaxe mpeoOpa3zoBareneit ciaeayeT oopaTuTh BHUMaHUEe Ha TO,
YTO HApY>KHBINA TUamMeTp Kabesst JoKeH ObITh Ha 1-3 MM MeHbIIe TuaMeTpa mpoXo/-
HOT'O OTBEPCTHS B YIUIOTHSAIOIICH raike, a TNaMeTPAIIbHBIN 3a30p MEXKIY PACTOYKOU B
KOpITyC€ BBOJHOTO YCTPOWCTBA JUIS YIUIOTHEHUS U HApPY>KHBIM THAMETPOM KOJIbIA
YIJIOTHUTEJIBHOTO HE JI0JDKEH MPEBBIIATE 2 MM.

2.1.3.3 KaGenp ymaoTHUTH C TOMOIIBIO TalKU. JIJIsl YIJIOTHEHUS JOJDKHO TIPH-
MEHSTBCSI KOJIBLO YIIOTHUTENILHOE, U3rOTOBIEHHOE Ha MPEANPUATUU-U3TOTOBUTEIIE.

2.1.3.4 Tlpu MoHTaxke Kabessi CHATh KPbIIIKY 11, OTBEpHYTh TaliKy YIJIOTHEHHUS
kabenpHOro BBoAa 10 (pucynok 1.3). IIponsBectn MapkupOBKY kuin kadens. [Tocie
MOJICOEIMHEHNUS JKUJI Ka0elsl K KIEMMHOM KOJIOAKE U €ro 3aJeNIK 3aBEpHYTh TaiKy
VIUIOTHEHMSI KaOeTLHOTO BBOJIA M MOCTaBUTH KPbIIKY 11 Ha mecTo.

2.1.3.5 [Ipu MoHTaxe mpeoOpazoBaTess ¢ IITENCENFHBIM Pa3beMOM HE00XO-
JIMIMO TIPO3BOHUTH Pa3JiellaHHbIe KOHIIbI KaOesel, a 3aTeM pacnasiTh UX Ha KOHTAKTHI
pO3ETKH, MpuiaaraeMol k mpeoOpazoBarento. [laiiky mpou3BOAUTH OECKUCIOTHBIM
¢mrocom. [IpoBepuTh MPaBUIILHOCTh pacCHalKy IyTE€M MPO3BOHKHU COOTBETCTBYIOLIUX
KOHTAKTOB U MOJICOSAMHUTH PA3heM K IPE0oOpa30BaTEINIO.

2.1.3.6 KabGenu u mpoBoaa, COEAMHSAIONIME MPeoOpazoBaTeb U BTOPUYHBIMI
npudOp, PEKOMEHIYETCsl POKIAAbIBATh B METAJUIOPYKABAX WM METAJUIMYECKUX TPY-
0ax.

BHUMAHMUE: 3AIIPEHIAETCA PACIIOJIATATH JIMHUN CBA3U TIPE-
OBPA3OBATEJISI C BHEIIHMMH YCTPOMCTBAMU BBJIN3U CUJIOBBIX
KABEJIEN!
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2.1.3.7 Tlpu MoHTaxe IJIsl MPOKIAIKA JIMHUNA CBS3H PEKOMEHIYETCSl TIPUMeE-
HATh KaOeJln KOHTPOJIbHBIE C PE3MHOBOM WM IUIACTMACCOBOW M30JISILMEH, Kadenu
JUISL CUTHAJIM3ALIMH C TIOJIMATUIICHOBOM U30JISALIUEH.

2.1.3.8 Jlomyckaercss COBMECTHasl MPOKJIaika B OJJHOM KaOeJsie IPOBOIOB 1ie-
el muTaHus mpeodpa3zoBaTesi U BBIXOIHOTO CUTHAIA.

2.1.3.9 PekoMeHayeTcss IpUMEHEHUE YKPAHUPOBAHHOTO Kalemsl ¢ U30JIMPYIO-
el 000JIOYKOM NP HAXOXKJICHUH BOJIM3U MECT TPOKIIAJKU JIMHUU CBSI3H AJIEKTPO-
YCTaHOBOK MOIIHOCTBIO 60s1ee 0,5 kBA.

[Ipumedanue - B kadecTBe CUTHAJIBHBIX IIENel TpeoOpa3oBaTesi MO-
T'yT OBITh UCIIOJIB30BaHbl U30JUPOBAHHBIE KUJIBI OHOTO KaOessi, MPU 3TOM COMNpO-
TUBJICHUE U30JIIIUY JIOJDKHO OBITh HE MeHee 50 MOwm.

2.1.3.10 JlnmuHa TUHWY CBSI3H ISl HIMITYJIbCHOTO W TOKOBOTO BBIXOJIOB TJIABHBIM
o0pa3oM ompeesnsieTcss BHEIIHUME 10 OTHOIICHHUIO K MPeo0pa3oBaTelito (pakTOpaMu.
JImHa 3aBUCHUT OT JIEKTPUUECKUX W SKPAHUPYIOUMX CBOMCTB Kalelsi, OT 2JIeKTpoMar-
HUTHOW 0OCTAHOBKY HA MyTH MPOKJIAIAKH KaOessi U KOHCTPYKTUBHBIX OCOOEHHOCTEH pe-
TUCTPUPYIOLIEH anmapaTypsl. JJJInHa JTMHUM CBSA3M HE MOXKET npeBbiiath 1500 m.

MaxkcumainibHasi TpOTSHKEHHOCTh JIMHUM CBs3M JUIsi mHTepdetica RS-485 He
noibkHa mpesbimarh 1200 M. MakcumMaibHOE KOJIMYECTBO IIpeoOpa3oBaTeiei Ha OJ1-
HOM JHUU cBsi3u (0e3 yuéra cuctembl yrnpasieHus) - 256. [Ipu MoHTaxke it mpo-
KJIaJIKK JIMHUM CBSI3M PEKOMEH[yeTCsl MPUMEHSTh Kaldenb Tuna “Burtas mapa’ ¢ BOJI-
HOBBIM compoTuBieHueM 120 Om (nmanpumep, Balden 9841, 9842). Cornacyrorue
PE3UCTOPHI JOHKHBI MOAKIIOUATHCS K JMHUM CBSI3U B JBYX HauOoJiee yIaaEHHBIX
JpyrT OT apyra Toukax. ConpoTHBIEHUE KaXI0r0 COIACYIOMIEro pe3ucTopa JOHKHO
COBIIAJIaTh C BOJHOBBIM COMPOTHUBIICHUEM MPUMEHSIEMOTO Kabesa. OTBETBICHUE CUT-
HaJIBHBIX MPOBOJIOB JJaTYMKa OT JIMHUM CBSI3U JIOJDKHO UMETh HAMMEHEE BO3MOKHYIO
mny. [lpuMep MOAKITIOYEHUS HECKOJIBKUX IMpeoOpazoBaTeNiell K OJHOW CHCTEME
yrpasieHus (coopa TaHHBIX ) TPUBEICH B priiokeHuu JI.

2.1.3.11 DOnexTpoMoHTaX KaOeneH, COeAMHSIIONIMX MpeoOpa3oBaTelib C BTO-

PUYHBIMH ITPUOOPAMH, IPOU3BOAUTE COTIACHO MPUIOXKEHUIO J1.
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2.1.3.12 Ilpu ucnonp30BaHUU BCTPOEHHOT'O BO BTOPUYHBINA MPUOOP UCTOUHUKA
NUTaHUS OH JIOJDKEH OBITh FaJIbBAHMYECKH Pa3BsI3aH OT OCTAJBHBIX IETEH, AIEeKTPO-
MOHT&X TPOBOJIUTH TpPEX- WM YETBIPEXKWIbHBIM  KabeneM  (Hampumep,
PITIIIM-3x0,35, PITIIM-4x0,35).

2.1.3.13 Ilpu ucnonbp30BaHUU aBTOHOMHOI'O MCTOYHMKA IMUTAHUSI MOHTaX Be-
CTU JBYXKWIbHBIM KaOeneM (Hampumep, PITIIIM-2x0,35 umu MKII-2x0,35). [o-
ITyCKAaETCsl UCIIONIb30BaTh OT/IEIbHBIE ITPOBOAA € ceueHneM Kuibl 0,35 MM

2.1.3.14 IIpu OTCYTCTBUY TaJIbBAHUYECKOTO Pa3/ICIICHUs KaHAIOB MUTAHUS J0-
MyCKaeTCs MUTaHUE TPYIIIBI IpeoOpazoBaTesieil OT 00IIero uCTouHuka nuranus. [Ipu
ATOM JIOJIKHO OBITh 00ECIIEUEHO PABEHCTBO MOTEHIIMATIOB MEXIY MpeoOpa3oBarTes-
MU IyTEM HAaJEKHOTO 3a3eMJIEHUS] UX KOPILyCOB. 3a3eMJIEHHE MPOU3BOAUTH IOJCO-
C/IMHEHIEM POBOJIA CEUCHHEM HE MEHee 2,5 MM OT IIMHBI 3a3¢MJICHHS K CIICIHAb-
HOMY 32)KHMY Ha KOpITyce mpeoOpa3zoBaTels.

2.1.4 JlemoHTaXx mpeoOpazoBaTeis

2.1.4.1 Otxmounth mpeoOpa3oBaTeib OT WUCTOYHHUKA MUTAHUS M BTOPHUYHBIX
npu6opoB : uia ucnoiaHenus «1LIP»-orcoenuuuts pazbeM OT npeoOpazoBarens, s
ucnoiaHeHus: «C»- OTKPYTUTh TaiiKy caibHuKoBoro BBoja 10, kpbrmky 11 snexkTpon-
HOTO 0JIOKa U OTCOETUHUTDH KaOelb OT KIEMMHOM KOJOAKH S (pUCYHOK 1.3).

2.1.4.2 COpocuTh TaBIICHUE M CJIUTH KUIKOCTh U3 TPYOOIIPOBO/IA.

2.1.4.3 OTBepHYTh TaiiK¥ U CHATH IIMUIBKH, CTATUBAIOIINE TIPE0Opa30BaTEIb C
¢nanamMu Ha TpyOorpoBose. PekoMeHyeTcs UCToNb30BaTh MOCTABISIEMOE IO Clie-
MUAILHOMY 3aKa3y Mpucrocodienue (mpusoxerne M).

2.1.4.4 YcTaHoBUTH OONTHI M YIIOPHI MPUCHIOCOOICHUS B TMAMETPAILHO MTPOTH-
BOTIOJIOKHBIE OTBepCcTUs (uantieB. [Ipy sToM raiiku U maiobl i1 MPUCTIOCOOTICHNUS
UCTIOJIB3YIOTCSI M3 YMCIIa CHATHIX CO IITHIIEK.

2.1.4.5 [1naBHO Bpamiast O0ATHI MPUCTIOCOOJIEHUS, PA3ABUHYTH (DJIAHLIBI U CHSThH

npeodpa3oBaTeb.
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2.2 Ucnosb30BaHue W3aeIus
2.2.1 TloaroroBka x pabote
2.2.1.1 Ilepen mepBbpIM BKIIFOUEHHUEM JJIEKTPUUYECKOTO MUTaHUs MpeodpazoBaTe-

JIS1 M ITYCKOM €TI'0 B 9KCILTyaTaluro HGO6XOI[I/IMOZ

MPOBEPUTH MPABUIILHOCTH MOHTaXKa MPE0Opa3zoBatelisi Ha TPyOOIIPOBO/IE;

IMPOBCPUTH ITAPAMCTPHI SJICKTPUUICCKOI'O ITMTAHUA,

NPOBEPUTH NPABWIIBHOCTB Paclaiiky pa3beMOB COEIMHUTEIBHOIO Ka0ers;

MPOBEPUTH NPABUIILHOCTH MOJIKIIIOYSHHS BHEIITHUX YCTPOMCTB.

2.2.1.2 Tlocne mpoBepKH MPaBUIBHOCTH MOHTaKa, OTKPBITHS 3allOPHON apMaryphbl U
TIOJIHOTO 3aOJTHEHUsI TPYOONPOBO/Ia SHEPTOHOCUTENEM TO/IATh JIEKTPHYECKOE TIUTaHUE Ha
peoOpazoBaTEb.

2.2.1.3 Tlocne moakIIOYEeHUsS MUTAHUS TPeoOpazoBaTelib 'OTOB K pabore 0e3
MIPOBEICHHS JIOTIOJTHUTEIBHBIX HACTPOEK U PETYINPOBOK.

[Ipumeuanus

1 ChaHHbIi B 3KCILTyaTaLMIO IPeoOpa3oBaTelib padOTAET HEMPEPHIBHO B ABTOMATHYECKOM
peXIME.

2 Ha y3ne yuera npeoOpa3oBateib, Kak MpaBuiio, padoTaeT B KOMIUIEKTE C BbIUKC-
JIUTENIEM PACX0/ia, TeTIOBBIYUCIUTENIEM WITH APYTMMH BTOPUYHBIMU MPHOOPaMHU.

3 Bpemst BbIxojia peoOpa3oBatelisi Ha YCTAHOBHUBILHIACS PEKUM U3MEPEHUS PacXo-
na - He Oonee 15 muH.

4 JlomyckaeTcs MPOU3BOANTH HACTPOUMKY MapaMeTpoB MpeoOpasoBateneit (1e-
HBI, JJIATEIIBHOCTH UMITYJIbCA U T.I1.) C MOPTaTUBHOTO KOMMYHUKATOPA.

2.2.2 BBOA B 3KCILTyaTalNIO

2.2.2.1 BBog B 3KCIUTyaTalio MPOU3BOAUTCS B MPUCYTCTBUHU MPE/ICTABUTEIICH
3aKa3unKa U OpraHu3alliu, POU3BOIUBIICH MOHTAXHBIE U ITYCKO-HAJIAI04HbIe pabo-
ThI, ¥ 0(DOPMIIIETCS COOTBETCTBYIOIIIMM aKTOM.

2.2.2.2 Tlpu BBOJIE B KCILTyaTaIMIO B MAcMopTe MpeodpazoBaressi HeoOXou-
MO CJIeNiaTh OTMETKY C YKa3aHWEM JaThl BBOJIA U 3aBEPHUTH IMOJIMCHIO JIMIIA, OTBET-

CTBCHHOTI'O 3a OKCIITyaTalluIO HpI/I60pOB yucTa.
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2.2.3 V3mepenue napaMeTpoB B HACTPOMKa MpeoOpazoBaTems

2.2.3.1 Ilpu HanMuuy B UCTIOJIHEHUH TTpeoOpazoBates IUGPOBBIX MPOTOKOJIOB
M3MEpPEHUsl MapaMeTpoOB, PEryJUpPOBaHUE W HACTpoika mnpeoOpaszoBaTesich MOTYT
npoBoauthesi o HART u ModBUS mpoTokoiam ¢ MOMOIIBI0 CUCTEMHBIX CPEICTB
ACVYTIL

[IpeoOpa3zoBaren MOJHOCTBIO COOTBETCTBYIOT mpoTokony HART, mostomy
paboTaTh ¢ HUMH MOXKHO Tipu nomotnu odoro HART ceptuduiimpoBaHHoro mpu-
oopa.

JIi1 u3MepeHust mapamMeTpoB PEryIMpPOBaHMS U HACTPOMKU IpeoOpa3oBaTeieit
no HART mporokony npu nomomm cucteMHbix cpeactB ACYTII pekomenayercs
ucnoib3oBate HART - monem ( Metpan-682) u nporpammuoe obdecrnieuenne HART-
Mactep pazpadotku I1I" «MeTtpan», KOTOPOE MOCTABIISAETCS MO OTJEIBHOMY 3aKaszy.

bonee moapobHas wHpoOpMaImsi 0 BO3MOXKHOCTSIX MetpaH-682 mpuBeneHa B
OIKCAaHUH HA COOTBETCTBYIOLIUI TPHOOP.

JI1i OTHOBPEMEHHOTIO KOHTPOJISl MapaMeTpoB WM HACTPOMKH HECKOJIbKUX
npeodpazoBareneii mo HART nporokony Heobxomumo ucronib3oBath HART - Myiib-
TUILIEKCOP.

2.2.3.2 Bee xomanasl HART - mpoToKo1a MOKHO pa3feiuTh HA TPU TPYIIIIHL:
YHUBEpCaJIbHbIE, OOIME U CHelUalbHbIE. YHUBEpCAIbHbIE KOMaHJIbl MO KHBa-
torcst BceMu HART - coBMeCTUMBIMH yCTpOHCTBAMHU, OOLIME PUMEHSIOTCS ISl LU~
pokoro kiacca npudopoB. OHAKO, 3TUX KOMaHJ HEJOCTATOYHO JUISl MOJHOLECHHOM
paboThl ¢ MpeoOpa3zoBaTENIMH, TOITOMY OHU UMEIOT HEKOTOPBIE CIIEUATIbHbIE KO-
MaH/Ibl, IOCTYI K KOTOPBIM P TIOMOILM 000PYA0BaHUS OT CTOPOHHETO MPOU3BOIHU-

TEJSI OTCYTCTBYET.
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B nipeoOpazoBaresne peaii3oBaHbl JIBe CelMaibHbIe KOMaH bl (#135 u #136)
JUI YTE€HUs (3alKCH) LEHBl U JIUTEIBHOCTH UMITyJIbca npeoOpaszoBatens. [lomHoe
onucanue ¢opmara komanj rpusesieHo B «lIpeoOpazoBarenb pacxona BUXpEaKyCTH-
yeckuii Metpan-300I1P. Onucanve mpuKIaAHOTO YpPOBHA LU(POBOro MPOTOKOIIA
(mt HART)». M3meHeHne mapaMeTpoB, MepeaaBaeMbIX IIPH ITOMOIIM JaHHBIX KO-
MaHj, 3aluileHo naposieM. [Ipu BbIycke W3 MPOU3BOJICTBA YCTAHOBJIEH MapoOJb
«1234y.

2.2.3.3 Pabota ¢ koH}purypaunonHoii nporpammoit HART-Master

[Mporpamma  paGotaer mox  omepaiioHHOW  cuctemorr  Windows
95/98/ME/NT/XP. [1y1s paboTsI IporpamMmsl ¢ ipeodpazoBareieM Heooxomum HART
MoJieM, ToAKIIoUaeMbiil Kk nmocienoatensHomy COM mmm USB - mopty (amst atux
nenei Mo>xkHo ucnoisib3oBath HART monem Metpan-682 wimu mooori HART monem
CTOPOHHHX Mpou3BoUTENeH). Cxema MOIKITI0YeHUs Mpeo0pa3oBaTelis K MepCoHaIb-
HOMY KOMITBIOTEPY MPUBEICHA B MPUIIOKEHUH JI

[Iporpamma MoxeT ObITh MocTaBiieHa Ha CD fpicke 1o TONOJHUTETFHOMY 3aKa3y.

HART-Master umeeT y100HbBIN MHTYUTUBHBIN UHTEpPdEIC MOIb30BATENS U CH-
creMmy nomoiu. [logHoe onmucanue paGoOThl MPOTrpaMMbl ¢ YHUBEPCATbHBIMU U 00-
nmmu komanaamu HART - mpoTtokosnia mpeoOpaszoBareseil npuseneHo B «PykoBoJI-
CTBO MOJb30BaTEN KOHGUTypauuoHHoi mporpammsl HART-Mastery.

2.2.3.4 Pabota co cnemmanbHoi komanaon HART - mporokona

HART - Mactep Bepcuu 4.7 noanep>kuBaet padboTy CO CrelaaIbHbIMUA KOMaH-
JaMH TIpeoOpa3oBaressi, MO3BOJISIONIMMHA TIPOU3BOJINTh YTCHHWE W 3aIUCh IIEHBI U
JUTATEIIGHOCTA MIMITYJIbCHOTO CUTHana. J[ocTynm K JaHHBIM, MepenaBaeMbIM TpH TI0-
MOIIH CHICIMALHBIX KOMaH]I, OCYIIECTBISIETCS CIETYIOIIIM 00pa3oM:

1)  zamyctuth nporpammy HART-Master;

2) Ha)kaTb Ha KJIaBHUIILY | OnpocuTe CeTk. .. | ;

3)  Haxarb Ha Kiapumry | &k Hactp. aarwkal ;

4) IIEPENTH Ha BKIAAKY « BBIXOQHOW CUTHA;

5) B MMOABUBIICMCA OKHC JOCTYITHBI CJICAYIOIIUC TaHHBIC:

- IapoJib 4JI1 AOCTYyIIa K IIPOIrpaMMHUPOBAHUIO PEXKUMOB;
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- BEPXHUM M HWKHMUM IIPeNesbl U3MEPSEMOro pacxona I TOKOBOTO

crrnana (Qarut  Qum), M/
- BpeMsi ieMIpUpoBaHusl, C;
- IICHA HMITYJIbCA UMITYJICHOTO CHTHATIA, M /HMIT,
- IJIUTENTBHOCTH UMITYJIbCA UMITYJILCHOTO CUTHAJIA, MC.

HN3meHeHue ABYX IIOCJICAHUX IMApaMCTPOB IIPOU3BOJUTL B CTPOTOM COOTBCT-

cTBuM ¢ 1.2.5.3.

BHUMAHUWE: HEKBAJIMOUIIMPOBAHHOE U3SMEHEHUWE BBIIIEIIE-
PEUMCJIEHHBIX [TAPAMETPOB MOXET IIPUBECTU K HEKOPPEKTHOI
PABOTE ITPEOBPA30BATEJIA!

2.2.3.5 Pabora ¢ npeoOpazoBaTesIIMU, UMEIOIIIUMHU B CBOEM HCHOIHEHHUH ITU(-
poBoii mpotokoa ModBus.

B kagectBe pusnyeckoro nntepdeiica npumeneH cranaapt RS-485. IIporokon
COOTBETCTBYET TpeOoBaHMsM mpoTokoida ModBus RTU. Onucanue nmpoTokosa mpu-
BelieHO B JokyMeHTe «IIpeoOpasoBatenb pacxoja BUXpeaKycTHYecKud Metpan-
300I1TP. ITporokon B3aumoaericTBus 1udposoro untepdeiica (ais ModBus)», koto-
pBIi MOCTaBIISIETCS TI0 IOTIOJIHUTEIBHOMY 3aKasy.

CkopocTb 00MeHa 1o potokoiry ModBuS ycranaBmBaeTcst OJIb30BaTENIEM U3
CJIEIYIONIETO psifia BO3MOXKHBIX 3HaueHuit: 1200; 2400; 4800; 9600; 19200; 38400 6oz,
[o ymorm4anuto B JaT4rKe YCTaHOBIIEHA CKOpocTh oomerna 9600 6o 1 aapec 01h.

Jlnst HacTpoliku mpeoOpasoBareneit mo ModBuUS mpoTokoiry peKkoMeHIyeTcs
UCIIONb30BaTh MpeodpaszoBarenb uHTepdeiicoB RS-485/RS-232 wim RS-485/USB
(manpumep ADAM-4561) u nporpammuoe obecnieuenne ModBus-Mactep pazpabor-
ku I1II' «Metpan», KOTOpO€E OCTaBIAETCS 110 OTAEIBHOMY 3aKa3sy.

[Tporpamma ModBus-Mactep pabotaer TMOa ONEPAIIMOHHOW CHCTEMOM
Windows 95/98/ME/NT/XP. Cxema noax/to4YeHus1 MpeoOpa3oBaTelisi K MepCOHANb-
HOMY KOMITBIOTEPY MTPUBEICHA B TTPpUIIoKeHUH J1.

[Iporpamma MosxeT ObITh rocTaBiieHa Ha CD Jucke 1o TONOHUTEIFHOMY 3aKa3y.

[TosmHOE onucanue padoThI MPOrpaMMBbI TPUBEIEHO B «PyKOBOJCTBO MOIb30BA-

TeIst KoH(pUTrypairoHHo# mporpamMMbel ModBus-Master.
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2.2.4 Bo3MOXHBIE HEHCIIPABHOCTH TPe0o0pa3oBaTelisi U CIOCOObI MX yCTpaHe-

HUSI TIpUBEACHBI B TabmuIie 2.1.

Tabmuma 2.1
HanmeHoBaHne HeNCTIPaBHOCTH, BepositHas Croco6
BHEIITHEE TIPOSIBIICHUE MpUYHHA yCTpaHEeHHs
1 2 3
1 Ilpu BkiIroueHuu nutaHus M oT-|HekauecTBeHHass WM HeBepHas pacmaiika|l[lpomsBect pacnailky TpOBOJIOB

cyrctBun pacxona Ha JKKM He
oroOpaxkaeTcss HUKakoil uH(popma-
mun, HART - ycTpoiicTBa He Haxo-
IaT TpeoOpaszoBaresib. 3HaUCHHE

TOKOBOTO  BBIXOZHOTO  CHTHAJA
HaxoauTcs BHe auamasoHa 4 - 20
MA. OTCYTCTBYIOT HMIIYJIbCHI IO
UMITyJIbCHOMY BBIXOJJHOMY CHIHa-

ay.(ITpeobpa3oBartesb He paboTaer)

IIPOBOAOB K BUJIKE

COTJIacHO yka3zaHusM 2.1.3

OOpBIB MPOBOAA MUTAHHS

3aMeHHUTL Ka0en

HaHpﬂ)KeHI/Ie IIMTaHUA HE COOTBETCTBYCT

TpeboBanusam 1.2.10

[IpoBepuTh HWCTOYHMK MHUTAHUS U
YCTaHOBUTh HAIpSKEHUE MUTaHUs

cornacuo 1.2.10

2 Ilpy Hanu4Yuu HYJEBOTO 3Haue-
Hus pacxona Ha JKKM u  oroOpa-
KEHHU CHMBOJIA «A», IO TOKOHM-
MYJILCHOMY CHTHAJTy HE IOCTYNAIOT
WMITYJIECBI, TOKOBBIH CHTHAJI YCTaHOB-
ned (3,90 + 0,05) wim (20,8 +0,8) MA,
o UM(pPOBOMY CUTHAIy YCTaHOB-
neH ¢mar «Bo3nyx B HpOTOYHOH

qacThu»

T"a30Bble My3BIpU B KUIKOCTH

JIukBuIUpOBaThE Ta30BbIE IIY3BIPH,
YUYECTb PEKOMEHJALMU IIPUBE/ICHHBIE B

2122

3 Ilpu HamMuuM HyJIEBOTO 3Haue-
Hus pacxoga Ha JKKM u  oroOpa-
skeHHH cuMmBoaa «L» mmu «Hy», mo
IU(PPOBOMY CHUTHAITY mepenaéres
HYJIEBOE 3HAUEHHE Pacxoja, a 3Ha-
YEHHUSI TOKOBOTO BBIXOJIHOTO CHT-
nanma ycranosineno (3,90 + 0,05)
i (20,8 +0,8) MA

Pacxon BeIIeN 32 AUana3oH H3MEPCHUA
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[Tponomkenue Tabmuip 2.1

1

2

3

2 Ilpu HaMMYMK HYJICBOIO 3HAYCHUS
pacxoma Ha XKKU u  oTtobOpakeHHH
cumBotia «E», 1o TOKOMMITYJTECHOMY
CHTHAJy HE IOCTYNAIOT HMMITYJIbCHI,
TOKOBBII CUTHAII YCTaHOBJIEH

(3,90 = 0,05) mu (20,8 £ 0,8) MA, 1o
U(pPOBOMY CHTHATY YCTAHOBIICH
¢nar «IIpoToyHas YacTe HE 3aIoJ-

HCHa»

HenomnHoe 3amonHeHne TpyOOIPOBOAA KHAKO-

CTBIO

MoHTtax npeoOpas3oBaressi IPOU3BeE-
CTH B COOTBETCTBHHM C YKa3aHUAMH

212

4 Tlpu HaJIMYMKM HYJIEBOI'O 3Haye-
Hus pacxomga Ha JKKU m orobpa-
KEHHH cuMBONIa «0d», MO TOKOHM-
MyJIBCHOMY CUTHAJIY HE MOCTYNaloT
HUMIIYJbChl, TOKOBBIH CUT'HAJ yCTa-
(3,90 =+ 0,05)
(20,8 £ 0,8) MA, no 1mppoBomMy

HOBJICH HITH
CUTHAJy YCTaHOBJIEH (hiar

«[IpeBbIllIeH TOPOT IO JUCIIEP-
CHHM», CHTHAJ PEruCTPUPYEMbIil
ocuIorpaoM MeXIy KOHTaKTa-
Mu “0” (oOmmii mpooa) u “3” Ko-
J0AKY (pUCYHOK 1.3) HOCHT XaOTH-
YHBIA Xapaktep (pucyHok 2.12), ne

COOTBETCTBYIOIINHN IITAaTHOMY (pH-

cyHok 2.13)

Pucynok 2.12 — XaoTu4HbIi

CHUT'HAJI

/N N\

Pucynok 2.13 — IlltaTHbrii

CHUT'HaJI

HOHa,Z[aHI/IC TIOCTOPOHHETO TIpeaAMETa B IIPO-

TOYHYIO 4aCTb

JleMoHTHpOBaTh TIpeoOpa3oBaTeNs C
TpyOOIPOBOAA, YAAIUTH MOCTOPOHHUI
HOBTOPHBIH

peaMET,  IPOU3BECTH

MOHTaX peoOpa3oBaTesIs

BBICTyHaHI/IC YIUIOTHUTCJIBHBIX TPOKJIAI0OK B

IIOTOK

HckmounTts BbICTYNAHUE NMPOKIATIO0K U
Py HEOOXOMMMOCTH 3aMEHHTh UX.
BHyTpenHee oTBepcTHE POKJIAIKU
JIOJKHO ObITh Ha 1,5 — 3,0 MM GoJIblILE,
YyeM BHYTPEHHUH JuaMeTp Kopiryca

npeoOpa3oBaTest

Pacxon mpeBblIaeT MaKCHMAJIBHO JIOITYCTH-
MO€ 3Ha4Y€HHUE MPHU CYIIECTBYIONIEM JaBICHUI
U TeMreparype B TpyOONpOBOJE, YTO TPHBO-

JUT K BOBHUKHOBCHHWIO KaBUTallWH.

[ToBbIcUTh JaBieHHEe B TPyOONPOBOE
B cooTBeTCTBUH ¢ (hopmyoit (1.1) mm

CHHM3UTB pacxo]
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2.2.5 VI3BeyeHune 1 yCTaHOBKA TeJla OOTEKaHUs
2.2.5.1 Ilpu noBepke mpeoOpazoBaTess TeNO 0OTEKaHHs JOJDKHO OBITh M3BIIE-
YEHO U3 MPOTOYHOH YacTH.
[Tpu moBepke mpeoOpazoBaTelst 6e3 JeMOHTaXka ¢ TPyOOITpOBOIa TeNo 00TeKa-
HUSI PEKOMEHTyeTCsI U3BJIeKaTh B CIEAYIOLIEH MOCIe0BAaTEIbHOCTH:
- OTKJIIOYMTH MPeoOpa3oBatTelib OT BTOPUYHOTO MPpHOOpa, CHATH JAaBICHUE U
CJIUTH KUJIKOCTh U3 TPyOOIIPOBO/IA;
- CHSATH KOHTPOBOYHYIO MPOBOJIOKY C TWIOMOOI M OTBEPHYTHh OOJTHI, KpeIsi-
Iye Tejao OO0TEeKaHusl K KOpIycy npeoOpa3oBarens. Eciau mMuibKy, CTSATUBAIOIIUE
(raHIIbI, 3aTPYAHSIOT AOCTYI K OOITaM U MPEMSITCTBYIOT U3BJICUCHHUIO Tella 00TeKa-
HUSI, IOIYCKAETCsl CHUMATh JIBE OyvpKaiiive K Teny oOTeKaHus IIMWIbKY. V3Bieun
TEJI0 OOTEKAaHUs U3 KOPITyca B COOTBETCTBUM C MpHiIokeHreM H.
2.2.5.2 Ilpr HEOOXOIMMOCTH IKCILTYaTalliy TPYOOIIPOBOIAa B TIEPHOT TIOBEPKH
npeoOpazoBarens MocaJoyHOe MECTO Tejla OOTeKaHUs CleQyeT 3ariaylIMTh 3ariIylil-
KO (TIOCTaBISIETCS TIO OTACTBPHOMY 3aKa3y). Y CTaHOBKA M KPETJICHUE 3ariTyIliKy Mpo-
U3BOJIUTCS aHAJIOTMYHO yCTaHOBKeE Tesa oorekanust. [loaxmouenne npeoOpazoBarens
K BTOPUYHBIM NpUOOpaM C yCTAHOBJIEHHOM 3ariIyIIKOM BMECTO Tela OOTEKaHUs He
JIOTTyCKaeTCsl.
2.2.5.3 YcraHoBKa Tena 00TeKaHUs BEICTCS B COOTBETCTBUH C MpHIToskeHrnemM H.
2.2.5.4 TloBpexaeHne OCTPhIX KPOMOK Tella 00TeKaHusl, YIDIOTHUTEIBHBIX KO-
Jel M MOCaJ0YHBbIX MOBEPXHOCTEH Kopiyca He aomyckaercs. [Ipu moBpexxaeHuu
YIJIOTHUTENBHBIX KOJIELl CIIEAYET MPOU3BECTH MX 3aMEHY B COOTBETCTBHH C MPHIIOKCHU-
em H. IIpu noBpexneHun Tenna 00TeKaHusl OHO 3aMEHSIETCSl Ha HOBOE (3aIacHoe), JUIs

KOTOPOT0o INPOBOJATCSI COOTBECTCTBYIOIIMEC OIICPAIIUH ITOBCPKHU.
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3 TEXHUYECKOE OBCIIY KUBAHUE

3.1 CraHHBII B 9KCIUTyaTaIMIo Mpeodpa3oBaTesib He TPeOYeT CIeUaIbHOTO TeX-
HUYECKOTO 00CITYKUBaHUS, KPOME MEPUOANUECKOTO OCMOTPA C LIETbIO0 MPOBEPKU:

— COOJTIIOZICHHS YCIIOBUI SKCILTyaTalllH;

— HaJW4Ms HaNpsDKEHHS MUTaHHUS U COOTBETCTBUS €0 IMapamMeTpoB TPEOOBAHMSAM
HACTOSAILETO PYKOBOJICTBA;

— OTCYTCTBHSI BHEILIHUX MMOBPEKICHUM.

3.2 IleprOgYHOCTH OCMOTPA 3aBUCHUT OT YCJIOBHM SKCILUTyaTallMy U ONPEHCIIACT-
Csl TIPEANPUATUEM, BEAYIIUM TEXHHUYECKOE OOCITYyKHMBaHHE y3ja ydera, 10 COIJiacoBa-
HUIO C SKCIUTYaTHPYIOIIEH OpraHu3auen.

3.3 Ocoboe BHUMaHUE HEOOXOAUMO YIENATh KOHTPOJIIO TEXHOJOTUYECKUX Tapa-
METPOB, B YACTHOCTH, JABJICHUS KUJKOCTH B TPYOOIPOBOE, U HE JIOMYCKaTh PEKUMOB
AKCIUTyaTalli, CIIOCOOCTBYIOUIMX BO3HMKHOBEHHIO KaBUTAIMH, T.€. OOpa30BAHUIO B
YKUJIKOCTH TIOJIOCTEM, 3aI0JHEHHBIX Ta30M, TApOM WM UX CMeChl0. KaBUTaIlMOHHBIE TTy-
3bIPbKH 00Pa3ylOTCsl TPU TAKUX YCJIOBUSIX, KOTJA JaBICHUE KUJAKOCTH CTAHOBUTCS HH-
K€ HEKOTOPOT0 KPUTHYECKOro 3HaueHus P, (B peansHoi xKuakoctu P, npuOmmsurens-
HO PaBHO JIaBJICHUIO HACBIIEHHBIX MApOB 3TOM >KUJIKOCTU MpPU JAHHOW TEMIIEpaType —
npuioxenue I).

3.4 HecoOmtoeHne yclioBUM AKCILTyaTallid MOXKET MPUBECTH K OTKa3y mpeodpa-
30BaTesIs WU MPEBBILIEHHUIO JOITYCTUMOTr'O 3HAYEHMSI TOTPEITHOCTH U3MEPEHHI.

3.5 B ciyuae oTka3a npeoOpa3oBaTesisi U HEBO3MOXHOCTH YCTPaHEHUS] HEUCIIPAB-
HOCTH Ha MECTE JKCIUTyaTallMu Mpeodpa3oBaTesib HEOOXOIUMO IEMOHTUPOBAThH COTJIAc-
HO yKa3aHMsIM HaCTOSLIETO0 PYKOBOJICTBA, & HA €0 MECTO YCTAHOBHUTH TEXHOJOTMYECKYIO
BCTaBKY COOTBETCTBYIOIIETO pa3Mepa (ICKU3 TEXHOJIOTMYECKOW BCTABKU MPUBEACH B

npwioxkeHnu K), mocraisieMyto 1o OTAeIbHOMY 3aKa3y.
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4 IIOBEPKA

Hacrostiuii paznen ycTaHaBIMBaeT METOAUKY ITOBEPKH MPeoOpa3oBaTers.

[lepBuuHO¥ MOBEpPKE MOJIBEPratOTCs MPeoOpa30BaTeNu MPHU BITYCKE U3 IPOU3-
BOJICTBA, TIOCJIE PEMOHTA, a TAKXKE MPU XPaHEHUH MpeoOpa3oBaress nepes BBOJOM B
AKCIUTyaTanuio Oosiee oaHoro roja. IlpeoOpasoBarenu, HaXoAsIIUECs B KCILTyaTa-
LI1H, IOABEPratOTCs NEPUOANYECKOM NoBepke. IHTepBan Mex Ty moBepkamu - 4 roa.

[Ipumeuanue - BHeouepenHas moBepka MPOBOAMTCS B IMPOLECCE IKC-
IUTyaTalyu, €Cid He0OX0AUMO YJIOCTOBEPUTHCS B UCTIPABHOCTHU MpeoOpa3oBaTels,
MpU MOBPEXKACHUU TUIOMO WM yTpaTe JOKYMEHTOB, MOATBEPXKAAOUIUX MPOXO0XK-
JICHUE OYEPETHON TOBEPKHU.

4.1 Onepanyy NOBEpKH

Onepaiuu 1 00beM NOBEPKU NPUBEACHBI B TaduIe 4. 1.

Tabmuma 4.1
Homep nynkra
HanmenoBanue oneparuu METOUKH
TIOBEPKHU

Buemnuii ocMoTp 451
OnpeneneHre OTKJIIOHEHUS XapaKTePHOTO 452
pa3mepa Teia 00TeKaHUsI -
OmnpenesneHre MOTPEIIHOCTH Mpeodpa3zoBaTeis 45.3-45.5

[Ipumevanus

1 TloBepky mpeoOpazoBarens no 4.5.4, 4.5.5 npoBOJUTH TOJBKO MPU HAIWYHUU COOTBET-
CTBYIOIIHUX BBIXO/IHBIX CUTHAJIOB.

2 Jlomyckaercsi MOBEpKY MpeoOpazoBaTeneil ¢ HECKOJIbKUMH BBIXOAHBIMH CUTHAJIAMH CO-
OTBETCTBYIOIIIMMH OJHOW W TOH K€ M3MEpSeMON BEIMYMHE MPOU3BOJIUTH MO OJJHOMY M3 THX
CHTHAJIOB, €CJTH THOE HE TIPEAYCMOTPEHO TEXHUIECKON TIOKyMEHTAIMEeH Ha IpeoOpa3oBaTellb.

3 Ilpu nepuoanveckoii noBepke nposepka no 4.5.3 u 4.5.4 Moxer ObITh 3aMEHEHa Ha 110-

BEPKY Ha pacXxoJJOMEPHOM CTeHJIe 10 MeToauke 4.5.6.
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4.2 Cpencrsa noBepKu

[Tpu mpoBeneHNH MOBEPKU JOKHBI OBITH MCIIONB30BAHBI CIEIYIOIINE CPEICTBA

W3MEPEHUH 1 BCIIOMOTraTelibHOEe 000pyI0BaHUe coryiacHo Tabmuiie 4.2

Tabmuna 4.2
HanmenoBanvie u v TpeOyemble TEXHUUESCKHE XapaKTePHUCTHKH
000pyIOBaHUS
1 2
bapomeTp-anepoun Jlmana3oH m3MepeHusi aTMocepHOTro naBiicHus oT 79,8 mo
BAMM-1 106,6 kIIa, mpeaen gomyckaeMoit OCHOBHOM MOTPEITHOCTH

TY 25-11.1513

+0,2 xI1a

BonbrMmetp nudposoit B7-68
TY Pb 07519797.047

JnanaszoH u3mepeHust HanpspbkeHus ot 16 mo 42 B, oTtHocH-
TeJIbHAs! TOTPEUTHOCTh U3MEPEHUS HANIPSHKEHUS B TUAra3oHe
HarpsokHAd oT 1 10 5 B He 6omee + 0,05 %

['eneparop UMITyIHCOB
I'5-75, 3.269.092 TO

Jlnama3oH 3Ha4Ye€HUH YacCTOTHI T€HEPHUPYEMBIX CHUTHAJIOB OT
0,3 1o 500,0 T'u, oTHOCHTENBHASI OTPEIIHOCTh 3aJIaHUs Ya-
CTOTBI BBIXOAHOr0 curdana ue ooiee + 0,1 %

['urpomerp ncuxpoMeTpuyeCcKuii

BUT-2, TY 25-11-645

JlnanazoH u3MepeHHuss OTHOCHTEIBHOW BIaXHOCTU OT 20 110
95 %, nmuana3zoH U3MEpeHus: TeMIeparypel ot 15 no 45 oc;
MOTPEITHOCTh U3MEPEHUSI BIAXKHOCTH He Oonee £ 5 %, 1eHa
JIETICHHs] Kbl TepMometpa 0,5 °Cc

HUcrounuk nurtanus b5-48, | /lnama3oH HanmpspKEHHA MMOCTOSHHOTO TOKa OT 2 110 42 B
TV 3233219
Nmurarop pacxona JInana3oH 3Ha4ueHU eproa BBIXOAHOIO cUurHaia ot 2,429 no

"Metpan-5501P",
TV 4213-031-12580824

4394,000 Mc, OTHOCHUTENbHASI TTOTPEITHOCTh (POPMHUPOBAHUS U
n3MepeHus nepuoja He 6oee = 0,1 %

KommnekcHas nposmBHas
YCTaHOBKa KITY-400-4M,
UEJI99.00.00 PO

Jwnanazon 3aganus pacxoqoB ot 0,4 mo 360,0 M3/q, norpeut-
HOCTBh U3MepeHus oobema He 6onee = 0,3 %

Marasun conporusnennii P4831,
TY 25-04.3919

Conpotusnenue 1o 1000 Om, oTHOCUTENBHAS TOTPEIIHOCTD
3aaHusl conpoTuBiieHus He 6onee + 0,05 %

Muikpometpsl pbraakHbie 0 - 25 1
25-50, TY2-034-227

[lorpenHocTh W3MEpPEHUs] JIMHEHHBIX pa3MepoB He Ooliee
+ 0,003 Mm

Ocummiorpad C1 - 117/1,
TI 2.044.016 TY

Koaddurment orxnonenus ot 0,1 o 5,0 B/nen, orHocurenbHast
TIOTPenHOCTh Ko duimenTa otkioHenus ve 6omee + 10 %

[TpeoGpazoBaTenn
unrepgeiico USB/RS485
ADAM-4561

[Tporpamma HART-Master
CIIT'K.5186.000.01 M

[Momnepxka ¢pynkiuit Merpan-3001TP

[Tporpamma Modbus — Master
CIIT'K 5222.000.01 M

[Mognepxxa ¢pynkuuit Merpan-30011P

Cexynnomep CTLI-1,
Ty 25-07.1353

Huanazon u3zmepenus ot 0,5 ¢ 10 1 4, morpenrHocTs u3Mepe-
Hus He 6onee £ 0,1 ¢
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[Tponomkenue Tadbmuipt 4.2

1

2

Tepmometp nabopartopnsiii TJI-4
TV 4321-005-72002039

[Tpenen usmepenus ot 0 no 50 °C
Lena nemenuns 0,5 °C

Yacrotomep U3-64,
JUIN 2.721.006TY

Huanazon usmepenus nepuojaa ot 0,18 o 900,00 c, otHOCH-

TeNbHAs TOIPELIHOCTh M3MEPEHHsl IiepuoAa He Oolee
+ 0,03 %

IBM-coBmecTMBII TIepco-
HAJIBHBIN KOMITBIOTEDP KJ1acca
Pentium, omeparioHHas cucte-
ma Windows-2000\XP u Bbiiie

Hammune COM-nopra

HART-monem Metpan-681
TV 4218-041-12580824

JlonyckaeTcsi MpUMEHEHUE IPYTUX CPEACTB U3MEPEHUM C AHAIOIMYHBIMH METPO-
JIOTHYCCKUMHU XapPaKTCPHUCTUKAMU.

Bce CpeaCTBa I/I3MepeHI/Iﬁ JOJIZKHBI OBITH ITIOBCPCHEI, 060py,HOBaHI/Ie aTC€CTOBAHO U
HUMCTb ﬂeﬁCTBYIOLHHC CBHUACTCIBCTBA O MMOBCPKEC MJINW OTTUCKU IMOBCPUTCIBHBIX KJIEIM B
cootBeTcTBUHU ¢ Tpeboanusimu [1P 50.2.006.

[Ipu onpeneneHny MOrpeIHOCTH MpeoOpa3oBaTess MO METOJUKaM, MPUBE-
neHHbsiM B 4.5.3.1, 4.5.4.1 umurarop pacxona "Metpan-5501P" ne tpedyercs. [Ipu
OTIpe/ICNIEHUU TOTPEUTHOCTA TpeoOpa3oBaTeNsi MO METOAUKAM, IMPUBEIACHHBIM B
4.5.3.2,4.5.4.2 yactoTOMEp ¥ TEHEPATOP CUTHAJIOB HE TPEOYIOTCHI.

BosbT™MeTp 1 Mara3uH CONPOTUBIICHUI HCHOJIB3YIOTCS TOJIBKO MPU MOBEPKE
npeoOpazoBatTessi pacxojia, UMEIOIIET0 TOKOBBIM BBIXOJHON CHUTHAN, CEKyHIOMED
UCIIOJIB3YETCSI TOJBKO MPH MOBEPKE MPeoOpa3zoBaTesl pacxo1a, UMEIOIIero UHIHU-
Karop u/miu 1udpoBoil uHTEepdelic; nmepcoHanbHbl Kommnbsiotep, HART-momem,
npeoOpazoBaTesib UHTEPHEHCOB UCTIONIB3YIOTCS TOJIBKO MPU MOBEPKE Mpeodpa3zoBaTte-
JIs1 pacxojia, UMeronero nudpoBoi nHTEpdEc.

[IponuBHas ycTaHOBKA HUCHOJIB3YETCS TOJIBKO ITPU NOBEpKe Mo 4.5.6.

4.3 TpeboBanusi 1o 0€30MaCHOCTH

4.3.1 K npoBeneHuIo MOBEPKH AOITYyCKAOTCA JIMLA, U3YyYUBIINE HACTOSILUI
pa3fen M SKCILTyaTal[MOHHYIO JIOKYMEHTAIMI0 Ha MpeoOpa3oBaTesib M MPOILEAIINE

MHCTPYKTAX 10 TEXHUKE O€30MaCHOCTH.
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[Tpu mpoBeneHnH MOBEPKHU COOIIOAATh MEPBI OE30MaCHOCTH, YKa3aHHbBIE B pa3-
Jiesie 2 HaCTOSIIIErO JOKYMEHTA.

4.4 YcnoBus OBEPKH U MOJITOTOBKA K HEH

4.4.1 Bce ucnbITaHusi, KpOME OTOBOPEHHBIX 0C000, MPOBOMAATCA MPHU CIEIYIO-
IIUX YCIOBUSIX:

- TEMIIepaTypa OKpykaroriero Bo3ayxa (25 + 10) °C;

- OTHOCHUTENbHAS BIaXKHOCTH Bo3ayxa oT 30 10 80 %o;

- atMmoc¢epnoe nasienue ot 84,0 mo 106,7 xIla (ot 630 7o 800 Mm pT. CT.);

- TeMIieparypa pabdoueit skuakoctu ot mwiroc 1 1o moc 150°C.

[Tpumeyanne — Paboueil )KUIKOCTbIO TIPU MPOBEICHUH ONEPALUNA MOBEPKH SIB-
JISIETCSL:

- BOJA — IIPY IEPBUYHOM ITOBEPKE;
- pabouas cpena o 1.2.1 — npu nepuoanMUECcKoil MoBEpKe.

4.4.2 Tlepen mpoBefieHUEM TIOBEPKU HEOOXOJIMMO MPOBECTH CJIEIYIOIINE TIO/I-
TOTOBUTENIbHBIE PAOOTHI:

- IPOBEPUTH HAJIMUME JEHCTBYIOLIMX CBUIETENBCTB O MOBEPKE CPENICTB M3Me-
PEHUH, UCTIONIL3YEMBIX MPH MOBEPKE MpeoOpa3oBaTeiei;

- MIPOBEPUTH HAJTMUUE B MACIOpPTe HEOOXOAMMBIX 3amucei, MOAMUCEH U YHOo-
CTOBEPSIOIIUX MEYaTeH.

4.5 IlpoBeneHue MOBEPKU U 00pabOTKa pe3yIbTaTOB U3MEPEHUIA

4.5.1. BHemHwMi1 ocMOTp

[Ipu BHEIHEM OCMOTpE IOJKHO OBITh YCTAHOBJICHO:

- COOTBETCTBHE MapKUPOBKHU (0003HAUYCHME W 3aBOJICKOM HOMEp) IKCILTyaTa-
IMOHHOM JTOKYMEHTAINH (TaCIOPTY);

- OTCYTCTBHE MEXAHWYECKUX TMOBPEKICHUN (BMSATHH, TPEUIMH U JPYTUX TI0-

BPEXKICHUI );
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4.5.2 OrmpeneneHre OTKIOHEHHS XapaKTEPHOTO pa3mepa Tena OOTeKaHUs OT
HOMUHAJILHOTO 3HAYEHUS

45.2.1 W3Bieub TeN0 OOTEKAHUS U3 IPOTOYHOM YacTH IpeoOpa3oBarers.

[ToBpexkaeHue OCTPhIX KPOMOK Tela OOTEKaHUsl, YIUIOTHUTEIbHBIX KOJICI[ U
MI0CA/IOYHBIX TTOBEPXHOCTEH KOPITyca HE JOMyCKaeTCs.

[Tpu moBpekIeHnN Tena O0TeKaHUs WK YIUIOTHUTEIBHBIX KOJIEIl TIPOU3BECTH
MX 3aMEHY B COOTBETCTBUU C 2.2.5.

[Ilpumeuanue - Tema oOTeKkaHUs SBISIOTCS B3aWMO3aMEHIEMBIMHA U MO-
T'YT UCTIOIB30BaThCs € JTIOOBIM IpeoOpazoBarteneM pacxoa ganHoro Jly.

Jlnst HOBOTO Tena OOTEKaHWsI MPOU3BOMAATCS OIEpPAIlH TOBEPKH B COOTBET-
CTBUU C HACTOSALIUM Pa3JEIIOM.

45.2.2 Tlpon3BecTd MHKPOMETPOM H3MEpPEHHUS XapaKTEpPHOTO pa3Mepa Tena
oOtekanus d, T.e. OOJBINEH CTOPOHBI TPAICIIUH, KOTOpasi 00pa3yeTcsi B CCUCHHH Tea
obtekanus (pucyHok 1.1), B Tpex Mecrtax (1o kpasm tena d;, du B ero cepeaune ds).

OnpenenuTs CpeTHUI pe3yabTaT U3MEPEHUH MO PopMyJIe:

d W (4.1)

N3mepenust mpoBOUTh C MOTPEMIHOCTBIO HE Xyxke + 0,1 %, a BblunciIeHue Be-
JYUHBI d MPOBOIUTE /10 YETHIPEX 3HAYAIIMX I PP.
BbraucianTh morpenHocTh U3roTOBJICHUS XapaKTepHOTO pa3Mepa Tea o0TeKa-

HUA:

§ = d;d -100 %, (4.2)

H

rre d, - HOMUHAIIBHBIN pa3Mep, IPUBEICHHBIN B TadmIe 1.3.

[Ipumeuanue - Jlomyckaercs npu NEPBUYHON MOBEPKE UCIOIB30BATH PE-
3yJIbTaThl U3MEPEHUS TeNa OOTEKAaHUs B MPOLIECCE €ro U3roTopieHus. B aTom ciydae
JIOJKEH OBITh MPEABSBICH TOKYMEHT, YIOCTOBEPSIIOIINI Pe3ybTaThl 3TUX HU3MEpe-

HUMU.
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PesynbTar npusHaeTcs MOJOXKHUTEIbHBIM, €CIM MOTPEUTHOCTh O HaXOJIWUTCS B
npenenax + 0,3 %.

4.5.2.3 I'locrie poBeieHrst IBMEPEHHH TeJIo OOTEKAHKS YCTAHOBUTH B IPOTOUHYO YacTb.

4.5.2.4 Kontpenue Tena 00TeKaHus

4.5.2.5 Tlocne 3aTspKku OONTOB, KpPEISIIUX TEIO OOTEKaHUs, MPOU3BECTH UX
KOHTPEHHE CTAJILHOM MPOBOJIOKOM muameTpom 0,5 - 0,8 mMm.

453 OrmpeneneHre OCHOBHOM OTHOCUTENIBHOW MMOTPENIHOCTH W3MEPEHUS
o0beMa Mo UMITYJILCHBIM CUTHAJIAM.

OmnpeneneHre OCHOBHOM OTHOCUTENBHON MOTPEIIHOCTH MU3MEPEHUs 00beMa
[0 UMIYJIbCHBIM CHTHAJIaM IMPOBOJUTH MO METOAWKAM, NMpUBEACHHBIM B 4.5.3.1
nmu 4.5.3.2.

4.5.3.1 OmpeneneHue OCHOBHOW OTHOCHUTEIBHOW ITOTPEIIHOCTH W3MEPEHUS
00bEeMa N0 UMITYJILCHBIM CHTHAJIaM C 33JJaHUEM MMUTHPYIOIIErO CUTHaJIa T€HEepaTo-
POM CUTHAJIOB IPOBOJUTH B CIIEAYIOLIEM ITOPSIKE:

1) 3amoJTHUTH MPOTOYHYIO YaCTh MPeoOpa3oBaTelis padoyeH KUAKOCThIO. JKu-
KOCTh B IPOTOYHOM YaCTH JOJKHA ObITh HEMOBMKHA,

I[Ipumeuanue - Ilpu noBepke mpeoOpazoBatesns 0e3 AeMOHTaxa C TPyOo-
MPOBOJIa MEPEKPBITh TPYOOIPOBOJ TMoOce MpeoOpa3zoBaTesis, NePEeKPhITh TPYyOOHpo-
BOJI Ilepel MpeoOpa3zoBaTeieM, JKUAKOCTh U3 IEPEKPHITOrO y4acTKa He ciuBarh. [1pu
NoBEepKe Npeodpa3oBarens, HE YCTAHOBJICHHOIO Ha TpyOONpOBOJ, 3arilyIIMTh MpPO-
TOYHYIO YacCTh C OJTHOM CTOPOHBI U 3aII0JHUTH €€ BOJIOU.

2) cobpath cxemy B COOTBEeTCTBHH C pucyHKoM [1.1. Pekomenmyemoe 3HaueHue
conpotusiieHus: Harpy3ku (1000 £ 10) Owm;

3) monare HampsbkeHue 24 + 2 B oT HMCTOYHUKA MUTaHKS C MapaMeTpaMH CO-
racHo 1.2.10.1;

4) mojaTh ¢ TEHEpaTopa Ha MpeodpazoBaTeh UMUTHUPYIOIIHWIA CUTHAI - MEAHIp,

HanpspKeHUEM oT S 110 7 B. YcTaHOBUTB 4acTOTy reHeparTopa.
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fmax:k2'Qmax/ K, (43)
rae K — koadduimeHt, BeIOMpaeMblii coriacHo Taonmie 1.3;
ko - koappurment pasusiii ot 0,95 1o 1,00;
Qmax — MAaKCUMAITBHBIN pacxo/ coraacHo Tadmmre 1.1.
Bce pacdeTrs mpon3BOANTS 0 YETHIPEX 3HAYAIMX AP,
[Tpumeyanne — B 3aBHCUMOCTH OT THIIA TEHEPATOpa JOIMyCKACTCSl yCTaHABIMBATH T1e-
U0/, BEIYMCIICHHBIN KaK BETMYMHA, O0OpaTHAs 4acTOTe.
5)  He MeHsA 49acToTy fpgy, IO YacTOTOMEpY ONpPEACTHTh MEPUO]T CIICI0Ba-
HUS BBIXOHBIX UMITYJIBCOB 1
6) ompenenuTh MEPUOa CJICIOBAaHUS BBIXOJHBIX UMITYJIBCOB Ty JUIS YacCTOTHI
finin, ['11, BBIYKCIISIEMOI 110 (hopMyIIE:
fnin= k3°Qmin /K, (44)
r11e Qmin — MUHUMAJIbHBIN pacxoy corjiacHo Tabmure 1.1;
ks - koapument pasubiii ot 1,00 g0 1,05;
7) ompenenuTh MEPHOJ] CIICOBAHNS BBIXOAHBIX UMITYJIHCOB Ty ISl OJTHOM Ya-
CTOTBI, PAaCIOJIOKEHHOM B JMaIa3oHe 4acToT OT fin 10 frax;
8) mo pe3ynpTaTaM U3MEPEHHI MePHOIa ONPEICIIUThH TIOTPEITHOCTh H3MEPEHUS
00beMa MPH BCEX UMUTUPYEMBIX pacxojax o dpopmyie (4.5):
ovn=100%-(Ty — Tp)/Tp, (4.5)
rae Ty — 3HaUeHWE TepHUoaa CIIEAOBAHUS BBIXOJHBIX MMITYJIHCOB, TIOJYYCHHOE TPH
UCIBITAHUSAX, C;
T, — pacyeTHOE 3Ha4YEHME NIEPUOAA CIIEI0BAHNS BEIXOAHBIX HMILYJIBCOB, C.
Bemunna T, onpenensercs no Gpopmyie:
T,=3600-C/Q, (4.6)
riae C - leHa umMIyJibca cornnacHo 1.2.5.3, M3/I/IMH;
Q - IMUTHPYEMBIii PACXOJI, M°/d, BEIYUCIIEMBIIA 110 (hopMyIIe:
Q= k-, 4.7
rae K - koadduimeHT, BBIOupaeMblii corniacHo Tadmwue 1.3;
f — yacrora UMHTAIIMOHHOTO CUTHAJA, [ 11,

PCSy_]’IBTaT MMPU3HACTCA TMOJOKHUTCIIbHBIM, C€CJIU IMOTPCITHOCTD &/H Ha BCEX HUCIIbITA-

TEJIBHBIX pEKUMaX Haxoautcs B npenenax * 0,3 %.
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4.5.3.2 Ompenenenne OCHOBHOM OTHOCHTENBHOW MOTPEIIHOCTH M3MEPEHHS 00beMa
N0 MMITYJIbCHBIM CHUTHAJaM C 3aJaHheM HMMUTHPYIOIIEro CUTHAla MMHUTAaTOPOM pacxoja
Metpan-5501P mpoBoanTh B ClieAyIOMIEN OCIEA0BATEIbHOCTH:

1) npousBectu onepanuu mo 4.5.3.1 nepeuncienuio 1);

2) NOOKITIOYUTH UMHUTATOP PACXOAa C IMOMOIIBIO TIEPEXOAHUKA B PA3pbIB JIMHUU CBS3U
npeoOpazoBatens U MOAXOIANIEero K HeMy kabemst. CoeMHUTE BBIBOJ| pa3zbeMa MEPEXOIHUKA C
KiemMMon "3emits” mpeoOpa3oBaTensi B COOTBETCTBUM ¢ pucyHkoM [1.2 npunoxenus I1. Ilo-
JaTh HanpspkeHue 18 +£2 B oT nctounnka nuTaHus ¢ napamerpamu corsiacHo 1.2.10.1;

3) ipu MOMOIIM KJIABUIIIH @ YCTaHOBUTH THII BeIXoHOTO curnaia OIITO;

4) py¥ MOMOIIY KJIABHII @ PIJ'I@ YCTaHOBUTH 3HAYCHUE TUAMETPA
ycnoBHOTO mpoxoja /Iy u pacueTHOe 3Hau€HHE MEPHUOJia BBIXOJHOTO CHUTHAJIA UMHUTATOPA
T,, cooTBeTCTBYyIONICE MUHUMAIBEHOMY PAaCXOJy, YKa3aHHOMY B IIEPBOM CTPOKE TaOJIHIIbI
4.3 mia gaHHOTO 3HAuYeHWs AuaMeTpa ycioBHoro mpoxoga Jly. Ha mnmukatope momkHa

0TOOpa3UTHCS HHPOPMAIIHSI B COOTBETCTBUH C PUCYHKOM 4.1;

3amaBaeMoe 3HaUCHHE nepuoaa

CJIeIOBaHMSI UMITYJILCOB UMUTaTOpa Tp PasmepHocTh

4 5 N ( \

11914, |3 M|C
013 |2 o(ImT|o

- J
N
Iy npeoGpasopaTens Tun curnana
Pucynok 4.1

5) M3MepuTh NMEpUOJ BBIXOJHOIO CHUTHANa mpeoOpazosarens T, Ul 4ero
HaXaTh KJIABUIILY @ U JIOKJAThCS TIOSIBJICHUS Ha HIDKHEH CTpOKE HWHAUKATOpa
3HAYEHUSI U3MEPEHHOT0 MEPHOJIAa C YKa3aHUEM Pa3MEPHOCTH B COOTBETCTBUU C PH-

CYHKOM 4.2;
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3aaBaeMoe 3HAUCHUE nepuoaa cjienoBa-

HHsL HIMITYJILCOB MMuUTaTOpa Tp PasmepHocTh
N
4 ) ( \
1 4 3 M|C
1 4 0 M|C
g /
~ ——
I/I3M€peHHO€ 3HAYCHUC Hepnoz{a Cl1e- P aSMepHOCTL
JOBAHMUS BBIXOIHBIX I/IMHy.]'IBCOB npe-
oOpazoBarens
Pucynoxk 4.2
6) TocJIeI0BAaTEILHO YCTAHABIIMBAS MPU TTOMOIIM KJIaBHUII @H @

BCC paCUYCTHLIC 3HAYCHUSA IICPHO/Ja BBIXOJHOI'O CUI'HAJIa UMHUTATOpPA Tp, N3MCPUTH

COOTBCTCTBYIOIIMC MM IICPHUOAbI BBIXOJHOI'O CHI'HAJIa Hpeo6pa3033TeJ1;1 Tm I

JaHHOI'O 3HAYCHUA ]_—[y

I[OHYCKaeTCH IIPOBOJUTHb U3MCPCHHA IS TPCX 3HAUYCHUMN Nepruoa BbIXOJHOT'O

cUrHasia UMuTaTopa Tp, Cpear KOTOPBIX 00S3aTeNbHO JIOJKHBI IIPUCYTCTBOBATH MU-

HUMAJIBHOC U MAKCHUMAJIBHOC 3HA4YCHUA Tp JJI1 JaHHOT'O 3HAYCHUA I[y

4.5.3.2.1 Pe3ynbTarhl MOBEPKU MPU3HAIOTCS TOJIOKUTEITBHBIMH, €CITH W3-

MCPCHHBIC 3HAYCHM:A IICPHUOAA BBIXOIHOI'O CUT'HAJIA Tm JJE1 KAKA0Ir0 U3 UMHUTUPY-

EMBIX PacXOJI0B JIeXKaT B TIpeneniaX OT Ty min A0 Tyyx max COTIIacHO TabmMHIIE 4.3
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Tabmuma 4.3

[uameTp yciaoBHOro Pacxon Q, PacueTtHO€e 3HaueHNE PacueTHOE 3HaUEHUE NIEPUOAA BBIXOI-
poxo/1a mpeodpazoBa- M/ TIEPHOZIA CIICIOBAHIS HBIX HMITYJIBCOB Ty, €
tenst Jly, MM HMITYIILCOB T, MC T pux min T s max
1 2 3 4 5
0,1800 133,200 19940,000 20060,000
0,3000 79,930 11964,000 12036,000
2,3000 10,420 1561,000 1570,000
2 4,5000 5,328 797,600 802,400
6,6000 3,633 543,800 547,100
9,0000 2,664 398,800 401,200
0,2500 194,300 14357,000 14443,000
0,5000 97,180 7178,000 7222,000
5,0000 9,718 717,800 722,200
% 10,0000 4,859 358,900 361,100
15,0000 3,239 239,300 240,700
20,0000 2,429 179,500 180,500
0,4045 497,200 8874,000 8927,000
1,0110 198,900 3550,000 3571,000
12,1400 16,570 295,700 297,500
»0 25,2800 7,956 141,900 142,900
36,3900 5,525 98,610 99,200
50,5500 3,978 70,990 71,430
1,0000 840,800 3589,000 3611,000
2,0000 420,400 1795,000 1805,000
80 35,0000 24,020 102,500 103,200
68,0000 12,360 52,780 53,100
95,0000 8,850 37,780 38,010
120,0000 7,006 29,910 30,090
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[Tponomxenue Tadmuuesl 4.3

1 2 3 4 5
1,5000 1064,000 2393,000 2407,000
3,2000 499,000 1122,000 1128,000
50,0000 31,930 71,780 72,220
100 100,0000 15,960 35,890 36,110
150,0000 10,640 23,930 24,070
200,0000 7,984 17,950 18,050
5,0000 1067,000 717,800 722,200
6,5000 820,500 552,200 555,500
100,0000 53,330 35,890 36,110
150 200,0000 26,660 17,950 18,050
300,0000 17,770 11,960 12,040
400,0000 13,330 8,973 9,027
6,0000 2070,000 598,200 601,800
12,0000 1035,000 299,100 300,900
185,0000 67,160 19,400 19,520
20 350,0000 35,490 10,250 10,320
500,0000 24,840 7,178 7,222
700,0000 17,740 5,127 5,158
12,0000 4159,000 299,100 300,900
33,0000 1513,000 108,800 109,400
300,0000 166,400 11,960 12,040
20 600,0000 83,190 5,982 6,018
1000,0000 49,910 3,589 3,611
1400,0000 35,650 2,564 2,579
18,0000 4394,000 199,400 200,600
48,0000 1648,000 74,780 75,230
500,0000 158,200 7,178 7,223
30 1000,0000 79,100 3,589 3,611
1500,0000 52,730 2,393 2,407
2000,0000 39,550 1,795 1,805

[IpuMeuaHnue — 3HaUeHUS IEPUOJIOB BBIXOJHOTO CUTHANA Ty, MPUBEAEHBI JUIS MPU-
. _ 3 o o

60poB ¢ ueHoi umnyinbca C=1 m™/ummn. [nst npubopoB ¢ WHOW 1IeHOW UMITyJIbCa Ta0IuY-

HbIe 3HAYCHUS Ty min B Tayx max CHIECAYET YMHOXKATh Ha KO3 PHIIMEHT, paBHBIN OTHOIIIE-

HUIO (DAKTHHECKOM IIeHBI HMITY/TbCA K IICHE HMITYIIbCA, PABHOM | M>/HMIL.

64




4.5.4 OrmpeneneHue OCHOBHOW MOIPEIIHOCTH M3MEPEHHS pacxoda Mo To-
KOBOMY CHTHAITY

OnpeneneHre OCHOBHOW MOTPENTHOCTH U3MEPEHHUsT pacXo/a Mo TOKOBOMY CHT-
HaJTy POBOJIUTH ITO METOTUKAM, U3JI0KEHHBIM B 4.5.4.1 mmm 4.5.4.2.

4.5.4.1 Ompenenenre OCHOBHOM MOTPEIIHOCTA U3MEPEHHS pacXojia o0 TOKOBO-
My CUTHAITy C 33JJaHeM UMHUTUPYIOIIEr0 CUTHAIA T€HEpaTOPOM CUTHAJIOB MIPOBOJIUTH
B CIIEIyIOIIEH MOCIe0BaTeIbHOCTH:

1) mpousBectu onepauuu cornacHo 4.5.3.1 nepeunciaenusm 1), 3) codpas cxe-
My B COOTBETCTBHH C puUCyHKOM [I.3. PexomeHmyemoe 3HaYeHHE CONPOTUBIICHUS
Harpy3ku (500,0 = 0,5) Owm;

BHUMAHUE: WCIIBITAHUE TIPOBOJUTH TIIP1 TEMIIEPATYPE
(20£3)°C! IOITYCKAETCH IMTPOBOJINTH UCIIBITAHUA TP TEMIIEPATY-
PE OTJIMYHOU OT (20+3) °C, TIPM TOM HEOBXOJMMO YUHWTHLIBATH
1.2.9.3.

2) mosaTh ¢ TeHepaTopa Ha MpeoOpa3oBaTeb UMUTUPYIONIHMI CUTHAT - MEaH/IP
HanpsbkeHueM ot 5 10 7 B. YcranoButh 9actoty reHeparopa fay, ornpeaensemyro mo
dopmyite (4.3), pu 3ToM BMeCTO Qpax MCTIONB30BaTh Q. He Menss wacrory f, mo
BOJIETMETPY ONpPEAETUTh HanpsokeHue U, Ha COMPOTUBIIEHUU HArpy3Kd (C MOTper-
HOCTBIO He Oosee + 0,1 %);

3) MPOBECTH OTEpaIMHU COTIIACHO MEPSUNCIICHHIO 2) ISl YaCTOTHI frin, OTIpeiensi-
emotii o hopmyie (4.4), mpu 3ToM BMECTO Qpin UCTIONB30BaTh Qy777, ¥ €IIIE JUIS OJTHOM
YJaCTOThI, PABHOPACITOJOKEHHOM OT 4acTOT fin ¥ finax .

4.5.4.1.1 Ilo pe3ynbraTamMm U3MEPEHHUI ONPEEIUTD:

- 3HAYE€HUE CUJIBI TOKa |U, MA, TOKOBOTO BBIXOJIHOTO CUTHAA IO (hopMyJie:
U -1000
Ru

rae  Uu— u3MepeHHOe 3HaYEHUE HANIPSDKEHUST HA PE3UCTOpe Harpysku, B;

lu (4.8)

R — conpotuBnenue Harpy3ku, Om;

3
- 3HaueHue pacxona Qu, m™/4:
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a) IP1s TOKOBOTO CHTHAJIA C BO3PACTAFOIIIEH XapaKTEPHCTHAKOM 10 (hopMyTIe:

(Iu — Imin)'(QBHH _QHHH)

Imax _Imin

Qu=Qu +

: 4.9)

r7€  |min - MUHUMaIbHOE 3HaYE€HHE TOKOBOTO BHIXOTHOTO CHTHAJIA, PaBHOE 4 MA;

I max - MaKCUMaJIbHOE 3HAUYEHHE TOKOBOT'O BBIXOJJHOTO CUTHANA, paBHOE 20 MA;

|, - 3HaYeHne TOKa, BEIYHCICHHOE 110 (popmyite (4.8);

Qurn v Qpryy - HYDKHUN U BEPXHUMA TIPEAebl U3MEPEHUST pacxo/ia Mo TOKOBOMY
CUTHAIY, M/

0) U1 TOKOBOI'O CUTHAJIA C YOBIBAOIIEH XapaKTEPUCTUKOM IO (popMyJIe:
(Iu — Imin ) ) (QBHH _QHHI/I)
I max I min ,

1€ lminy Imaxs vy Qrrzr Qe - TOXe, uTo 1 B hopmyne (4.9);

Qu = QBHH - (410)

- HpI/IBeI[éHHYIO MOrp€IHOCTb OIPCACIICHUA pacxXxoaa 110 TOKOBOMY BBIXOJHO-

My CUTHaIy 1o ¢opMmyJe:

u_
Yor =— 2 1000, (4.11)

QBHH - QHHH

rae Q - IMATHPYEMBIH Pacxo1, M/d, BEIMHCISIEMbIi 110 hopmyie (4.7).
[IpeoOpa3zoBarenb CUUTAETCS BBIAEPKABIIMM MCIIBITAHUS, €CIU NpPUBEAEHHAS
HOTIPEIIHOCTD Yo7 HA BCEX UCHBITATENIBHBIX PEXUMax Haxoqures B npenenax + 0,2 %

OT BCJIMYHHBI YCTAHOBJICHHOI'O JIMalla30Ha U3MCPCHUA.

4.5.4.2 OnpeneneHne OCHOBHOW MOTPEIIHOCTA U3MEPEHHS pacxoja Mo To-
KOBOMY CHUTHAQJIy C 33JlaHMEM HMHTHUPYIOLIEr0 CUTHAJa MMHUTAaTOPOM pacxoja
MeTtpan-5501P npoBOAUTH B CEIYIOLIEH MOCIEI0BATEIBHOCTH:

1) npousBecTy oreparmu coriacHo 4.5.3.2 nepeuncnenusm 1) - 4), coenu-
HUB TIPU 3TOM MpeoOpa3zoBaTelib, BOJILTMETP, Mara3uH COIPOTHUBIICHUN, UMUTATOP
pacxoia COrjacHO cxeme, npuBeleHHOW Ha pucyHke [1.4 mnpunoxenus IL
PekoMenyemoe 3HaueHue conpotubiieHus Harpy3ku (100£0,1)Owm;

2) 10 BOJILTMETPY OIPECINTh 3HaUeHNe HanpsokeHust U;

3) mocIiea0BaTeNbHO YCTaHABINBAS IPU TOMOIIM KIIaBHILI @ U @
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BCE pacyeTHbIE 3HAYEHMs MEPHOJA BBIXOJHOIO curHana mmuraropa T,, mpemy-
CMOTpPEHHbIE B UMHTATOPE pacxoja AJs JaHHOTO 3HaueHus Jly, U3MepuTh COOT-
BETCTBYIOIIIME UM 3HaYCHUs HanpspxeHus U.

JlomyckaeTcsi MPOBOAUTH M3MEPEHHSI AJIsl TPEX 3HAUEHUM Meproa BBIXOIHOTO
curHaja umuraTopa Tp, cpean KOTOphIX 00s3aTeNbHO TOHKHBI TIPUCYTCTBOBATh MU-
HUMaJIbHOE U MaKCUMAaJIbHOE 3HaYeHUs Tp 11t naHHOTO 3HadeHus [ly.

4.54.2.1 OOpaGoTKy pe3ylbTaTOB M3MEPEHUH MPOU3BOIUTH AHATOTUYHO
4.5.4.1 B xadecTBe 3HaUCHHUS UMHTUPYEMOTo pacxona Q mpuHUMATh 3HAYCHUSI, YKa-
3aHHbIE B Ta0OMIIE 4.3.

4.5.5 OnpeneneHre OCHOBHBIX OTHOCUTEIBHBIX MOTPEUTHOCTEN MpeoOpa3oBare-
JIs1 TIPY BBIBOJIE 3HAUEHUH MapaMeTpoB 1o IUppoBoMy UHTEpdericy

4.5.5.1 OnpeneneHrue OCHOBHOM OTHOCHUTENBHOW MOTPEIIHOCTH H3MEPEHUs
MTHOBEHHOT'O pacxojia 1no uuppoBoMy UHTEpPENCY NPOBOAUTH B CIEIYIOLIEH mocie-
JIOBaTEJIbHOCTH:

1) nmpoussectu omeparuu corinacHo 4.5.3.1 nepeuncnenusm 1), 3), 4), coOpas
WU3MEPUTENTBHYIO CXeMYy B COOTBETCTBHHM ¢ pucyHkoM I1.5 ans HART-nipoTokona umm
pucynkoM [1.6 nms ModBus-porokona. s HART-mporokona conpoTuBiieHHEe
Harpy3ku JoipkHO coctarisith (500 = 10) Om. Yacrotomep, conporusnenus R1, R2
JIOITyCKaeTCsl HEe TIOIKITI0YaTh,

2) 3aIyCTUTh Ha MIEPCOHAILHOM KOMITBIOTEPE KOHPHUTYPAILIMOHHYIO TIPOrPaMMy
HART - wmacrep wim ModBus-Master mpu onpeneneHud IMOTPENIHOCTH 10
HART-nporokonry i ModBUS-TIpOTOKOJIy COOTBETCTBEHHO. Y CTaHOBUTH CBSI3b C
npeoOpazoBareneM. [IporpamMmmy mpuBECTH B peXUM aBTOOOHOBJICHHS 3HAYEHUH C
npeodpazoBares;

3) onpeienuTh 3HaYeHUE pacxoa Qu 1Mo MmoKa3aHUsSIM MPOrPAMMBbI;

4) onpeaenuthb 3HaueHUe pacxona Qu st 94acToThl fin 1o popmyiie (4.4) u ere
JUISL OJTHOM YaCTOThI, PACTIONOKEHHOM B JIMAIa30He YacToT OT fijn 10 fax.

4.5.5.1.1 Jlna Bcex pe3ysIbTaTOB M3MEPEHUI MIHOBEHHOI'O pacxoja oIpeje-

JIMTh IOTPEUITHOCTH 10 opmyIie:
&u=100%-(Qy — Q)/Q, (4.12)
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rae  Qu — pe3ysIbTaT H3MEpEeH s PACX0/1a 1O IPOrpaMMe, M /d;
Q — HMHTHPYeMBIif pacxos, M/.

PesynpTaT npu3sHaeTcs MONIOKUTENIBHBIM, €CIIH IOTPEIIHOCTh Jg;; HA BCEX UC-
MBITATENIFHBIX PeKUMax HaxoauTcs B npeaenax + 0,3 %.

4.5.5.2 OnpeneneHue OCHOBHOW OTHOCHUTEIBHOW TOTPEIIHOCTH H3MEPEHUS
HaKOIUIEHHOTO 00BheMa 1o g poBoMy UHTEp(eiicy TPOBOAUTH B CIEIYIOIIEM TOPSI-
Ke:

1) 3amonHUTH MPOTOYHYIO YacTh MpeoOpazoBaTelisi Bojold. Bojga B mpoTouHoit
YaCTH JIOJKHA OBITH HETIO/IBKHA,;

2) coOpath cxeMy B COOTBETCTBHM ¢ pucyHkoM I1.5 mis HART-mporokoina
win pucynkom I1.6 mis ModBus-iporokona. [{ns HART-mpoTokona conpoTuBiie-
HUE Harpy3ku JoJpkHO coctaBiaTh (500 = 10) Owm; RH(M) JOHKHO COCTABIATH
(1000 £ 10) Ow;

3) nonaTh Ha MpeoOpazoBaTesb HanpsHKeHue nmuTanus (24 + 2) B ¢ napametpa-
mu cornacHo 1.2.10.1.

4) yCTaHOBHTH Ha FEHEPATOPE UMUTUPYIOILIHIA CUTHAIT - MEaH TP, HAIPSHKEHHEM
ot 5 710 7 B. YcTranoBuTh yactoty reneparopa f mo dpopmyie:

f=(0,4...0,5) Qmaxl/K, (4.13)
rae K — koaddurment, BeiOupaemMslii coracHo tadmmre 1.3;
Qmax — MaKCUMaIBHBIN pacxo]1 coracHo Tadmnwe 1.1.

Curnan ¢ reHeparopa Ha mpeodpa3oBarTeb He 1M0/1aBaTh,

5) 3amycTUTh Ha IEPCOHAIILHOM KOMITBIOTEPE KOHMUTYPAIIHOHHYIO TIPOrpaMMy
HART — wmacrep wim ModBus-Master npu omnpeneneHHyd TMOTPEIIHOCTH 10
HART-nporokosry wim ModBUS-TipOTOKOJIy COOTBETCTBEHHO. Y CTaHOBUTBH CBSI3b C
npeodpazoBareneM. [Iporpammy npuBeCTH B peXUM aBTOOOHOBJICHHUSI 3HAYEHHUM C
peoOpazoBarers,

6) yCTaHOBUTH YaCTOTOMEP B PEXKHUM cueTa UMMYJIbCoB. COPOCUTH TTOKa3aHUs
4acTOTOMEPA B HOJIb;

7) 3a(uKCHpPOBaTh 3HAYCHHUE HAKOIUIEHHOrO O0beMa, OTOOpakaeMOe B OKHE

nporpammsbl, V. [Togats ¢ reHepaTopa IMUTHUPYIOLIUI CUTHAT Ha TIpeoOpa3oBaTeb;
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8) noXImaThCs TOSBIICHHS HA dKpaHE YacTOTOMEpa KOJIMYECTBA WUMITYJILCOB HE
menee 100. CHSITh IMUTUPYIOIIMI CUTHAI C TpeoOpa3oBaTes;

9) NOXIATHCSI OCTAHOBKH CYETa YaCTOTOMEPA, CHATH C MHAMKATOPa YaCTOTOME-
pa gucio umirysibcoB N. 3adukcupoBaTh 3HaUEHHE HAKOIUIGHHOTO 00BeMa, 0ToOpa-
»KaeMoe B OKHE MPOorpaMMel, Viy;

4.5.5.2.1 Ilo pe3ynabTaTam U3MEpEHUH ONPEAETUTh MOTPEITHOCTD 0 (popmyiie:

ovy = 100% - (Vy, — Vy; - C:N)/ CN, (4.14)
rae Vy, u Vy; — KOHEeUHOE ¥ HaYaJIbHOE 3HAYCHHsI 00beMa T0 MPOorpaMme, M
C — ueHa nMItysbca cornacHo 1.2.5.3, M /HIMIT,
N — 4KCII0 UMITYJIECOB IO MOKA3aHUSAM YaCTOTOMEPA.

PesyabTar HpH3HAETCS IMOJOXKUTEIBHBIM, €CIM IOIPELIHOCTh Oy HAXOIUTCS B
npenenax + 0,3 %.

4.5.5.3 OmnpeneneHue OCHOBHOW OTHOCHUTEIILHOM TMOTPEUTHOCTH H3MEPEHHUS
BpPEMEHHU HapaOOTKHU 1o 1uppoBoMy UHTEpdEICY TPOBOIUTH B CISAYIOIICH MOCIEI0-
BaTEJIbHOCTH:

Ecmu ocHOBHasi oTHOCUTENBbHAS TIOTPEUTHOCTh TIpeoOpa3oBates Mpyu U3Mepe-
HUU 00bEMa IO WMITYJIbCHOMY BBIXOJIHOMY CHUTHATY, OMPEIETICHHAs MO METOAUKE
45.3, Ha BCEX HCIBITATENLHBIX peknMax He mpesbimaet + 0,1 %, momyckaercs
OTpeielIeHne OCHOBHOM OTHOCHUTENBHOM MOTPEIIHOCTU Mpeodpa3zoBaress mpu u3Me-
PEHUM BpeMEHHU HapaOOTKH 1Mo UG POBOMY CUTHAITY HE TTPOBOIUTD.

1) cobparh HM3MEPHTEILHYIO CXEMy B COOTBETCTBHHM C PHCYHKOM IL.5 mis
HART-nporokonia wam  pucydkom [1.6  mnms  ModBus-mpotoxoma. s
HART-npoTokona conmpoTHBicHHE Harpy3ku A0KHO cocTaBisaTh (500 + 10) Owm.
YacroTomep, reHepaTop, COMPOTUBIIEHUS IOMTYCKAETCS HE TIOJIKITF0YaTh;

2) mojath Ha peoOpa3oBaTeb HanpspkeHue nmuTtanus (24 + 2) B ¢ mapamerpa-
mu corytacHo 1.2.10.1;

3) 3ammyCcTUTh Ha TIEPCOHATLHOM KOMIIBIOTEPE KOH(PHUTYPAIIMOHHYIO IPOrPaMMy
HART - wmacrep wimm ModBus-Master mpu ompeneneHur MOTPEIIHOCTH 10
HART-nporokoiry mim ModBUS-TipOTOKOITy COOTBETCTBEHHO. Y CTaHOBUTBH CBSI3b C

npeodpazoBareneM. [[porpaMmy npuBecTy B peKuM aBTOOOHOBIICHHS;
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4) noxxaarbcs OOHOBJICHUS 3HAYCHHS BpeMEHH HapaOOTKU B OKHE TIPOTPaMMBI.
B MOMeHT OOHOBIIEHUSI 3HAYEHUS] BPEMEHHU BKIIIOUUTH CEKYHAOMEpP. 3allOMHUTH 00-
HOBJICHHOE 3HaU€HNE BPEMEHU HapaOOTKH 13;

5) BBIKITIOYUTH CEKYHJIOMEP B MOMEHT, KOTJ[a B OKHE TIPOrPaMMBbI 3HAYCHUE
BpEMEHH HapaOOTKX OOHOBUTCSI U CTAHET PaBHBIM:

L= dt + t (‘I), (415)

rae dt — Bpemst, kpatroe 0,1 4, HO He MeHee 0,2 .

CHATB NOKa3aHUA C ceKyHIaoMepa t,.

4.5.5.3.1 Tlo pe3ynbTaTaM M3MEPEHUI BPEMEHU HApaOOTKU OMPENEIUTh MO-
IPEITHOCTE & 0 (hopMyIIe:
&=100% - (dt-3600 - t,)/ t, (4.16)

rae dt—roxe, uro u B (4.15);

t, — BpeMs HapabOTKH, CHATOE C CEKYHJIOMEPA, C.

PesynbTar npr3HaeTcs NOJIOKUTETBHBIM, €CITY MOIPEIIHOCTD ¢ HAXOIUTCS B Ipe/e-
max +0,1 %.

4.5.6 OmnpeneneHre MOrpenrHOCTA H3MEPEHHS TTpeoOpazoBaTesicii Ha Pacxo10-
MEPHOMU YCTaHOBKE

456.1 OmpeneneHne OCHOBHOW OTHOCHUTEIBHOM MOTPENTHOCTH H3MEPEHHS
o0beMa Ha pacxoI0MEPHOI yCTaHOBKE

PacxonomepHasi ycTaHOBKa JTOJbKHA OOecrieunBaTh CUHXPOHM3ALMIO Havyala U
OKOHYAHHUS M3MEPEHHs 00beMa 3TAJOHHBIM CPEICTBOM HM3MEPEHMSI C MEPBBIM U IO-
CJICIHUM HMIyJbcaMH IpeoOpaszoBarens. llpenenbl OTHOCUTENFHON MOTPEUIHOCTH
M3MEpeHHs 00beMa ATATOHHBIM CPEICTBOM M3MepeHHs 00beMa He 6oee + 0,3 %.

OnpeneneHre NOrpemHOCTH MPOBOANTD B CIEAYIOIIECH OCIEI0BATEIBHOCTH:

1) yctaHOBUTH MpeoOpa3oBaTelb Ha W3MEPUTENIBHBIN TPYOOIPOBOJ COTTIACHO
TpeOOBaHUSM HACTOSIIETO PYKOBOJICTBA MO SKCILTyaTallUH.

[ToAKITIOYUTH UMITYJILCHBIN BBIXOJTHOM CUTHAN MPeoOpa3oBaTesisi K CUCTEME pe-
THCTPALIMU PACXOJIOMEPHON YCTAHOBKU B COOTBETCTBUM ¢ pucyHkoM I1.7. Ilogate Ha
npeoOpazoBarenb nuraHue ot 16 10 36 B ¢ mapamerpamu cornacuo 1.2.10.1;

Temmnepatypa BoibI 10JDKHA cocTaBisaTh mitoc (20 + 10) °C.
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2) YCTQaHOBUTh Ha PACXOJOMEPHOW YCTaHOBKE pACXOJ, COOTBETCTBYIOIIWIA

pexxuMmy 1, cornacHo Tabnuiie 4.4. Beinepkarh pacxoa B TeUeHHE BpeMeHH 1, C, BbI-

YUCIIAEMOro 1o GopmyIie:

o 3
rac Q — YCTAaHOBJICHHBIN PACXOd, M / q,

t=150k/Q,

k- koo urment, BeiOupaemslii coracao Tabmmre 1.3.

(4.17)

IIocae BBIICPIKKHU IIPOU3BCCTH U3MCPCHUC o0beMa Hp606p8.30BaTCJICM Hn OTa-

JIOHHBIM CPEJICTBOM M3MEpEHUsi 00heMa, BXOSIIUM B COCTaB PacXOJAOMEPHOU ycTa-

HOBKHU. Hauano u okoHuaHue N3MCPCHMA 00BbEMa PTAJIOHHBIM CpCACTBOM HU3MCPCHUS

JOJIZKHBI OBITh CUHXPOHH30BAHEI C IICPBBIM H ITOCICIHUM HUMITYJIbCAMU Hpeo6p33013a-

TCIIA,
Tabnuua 4.4 — Pexxumbl UCTIBITAHUN HA PACXOJJOMEPHOM YCTAHOBKE
PexnmM 1 Pexnm 2 Pexnm 3 PexumM 4 Pexnm 5
MunHu- Munu- Munu- Munu- 1\:;_-
My, mm MaJlb- MaJlb- MaJlb- MaJlb-
3 o 3 N Pacxogn, N Pacxon, N Pacxon, MaJjib-
Pacxom, Mm°/4 HBIH Pacxom, M/ HBII 3 HBII 3 HBIN 3 .
M /4 M/ M4 HBIH
00BeEM, 00BeM, 00BEM, 00BeEM,
00b-
I I I I
eMm, JI
25 7,00+0,20 100 4,00+0,20 100 0,70+0,10 10 0,40+0,10 10 0,24+0,06 8
32 14,00+0,50 300 6,50+0,50 100 1,25+0,25 40 0,60+0,10 30 0,32+0,07 15
50 33,50+0,50 200 9,50+0,50 100 2,50+0,50 50 1,25+0,25 30 0,55+0,15 30
80 55,50+0,50 400 13,5040,50 150 5,20+0,40 100 2,70+0,30 80 1,15+0,15 40
100 88,50+1,50 1500 23,00+1,00 600 8,50+0,50 200 4,50+0,50 100 2,25+0,25 70
150 197,5042,50 3000 100,0042,00 2000 17,00+1,00 600 8,50+0,50 400 5,50+0,50 300
200 295,00+5,00 4000 105,00+5,00 2300 29,00+1,00 1300 14,5040,50 700 6,50+0,50 500
250 355,0045,00 10000 155,0045,00 3000 68,50+1,50 2000 35,50+1,50 1300 13,00+1,00 700
300 355,0045,00 10000 205,0045,00 4000 98,00+2,00 1700 50,00+2,00 900 19,00+1,00 600
TIpenenst
JIOMyCKae-
MOt OTHO- +1,0 +15 +3,0
CUTETLHON
norpeni-
HoCTH, %
M30bITOY-
HOE J1aBJie-
HHEC B
Tpy6ompo- 03 0,25 0,15
BOJIE,
MITa, ne
MeHee™*

* [Ipu Temmniepatype uzmepsiemoii cpens (20+10)°C mocie npeobpazoBaress
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3) onpeneuTh OCHOBHYIO MIOTPEITHOCTh U3MEpEHHs 00beMa 1o (hopMyJie:
ov =100% - (V- )V, (4.18)

rne V,, - IeHCTBUTENIbHOE 3HAYCHHE 00beMa, OIpeesieMOe ITAJIOHHBIM CPEJICTBOM
M3MEpEHHS, M,

V, - 06BeM, M°, H3MEPEHHBII PeoOpa3oBaTEeM H OIPE/IEIIeMBIi [0 GOpMyIIe:

V,=C-N, (4.19)
rae N - KoTu9ecTBO MMITYJIbCOB, TTOCTYIHUBITUX Ha UMITYJIBCHBIM BBIXO]T MPEOOpPa3o-
BaTellsl OT HaYaJla ¥ 0 OKOHYaHUsI U3MEpPEHUs 00beMa;
C - 1ileHa uMItyJbca coriacHo 1.2.5.3, MS/I/IMH;

4) MOBTOPUTH M3MEPEHHS ¥ BBIYMCIICHUS COTJIACHO TIEPEUHCIICHHsIM 2); 3) JUis
BCEX PACXOIOB coryiacHo Tabmwiie 4.4.

[TpeoOpazoBareh CUUTACTCS BBIICPKABIITMM HCIIBITAHUS, €CITH OTHOCHUTEITbHAS
MOTPEUTHOCTh U3MEpPEHUsi 00beMa dy Ha BCEX HCIIBITATENbHBIX PEKUMaX HAXOJUTCA B
npenenax, ykasanabix B 1.2.9.1 s BceX pesKMMOB UCITBITAHHUH.

45.6.2 Omnpeaenenre NOrpelTtHOCTA U3MEPEHHS pacxoja rmpeoodpa3oBareseit
110 TOKOBOMY BBIXOJHOMY CHUTHAJTY MIPOBECTH B CIIETYIOIIEH MOCIEI0BATEILHOCTH:

1) npou3BecTH omnepanuu coriacio 4.5.6.1 nepeuuncinenusm 1), 2);

BHUMAHUE:

1) TEMIIEPATYPA BO/IbI JOJDKHA COCTABJISTH IJTFOC (20+10) °C;

2) TEMIIEPATYPA OKPYXXAIOIIEN CPEJbI JIOJDKHA COCTAB-
JIATDH [UIFOC (20 + 3) °C.

JNOITYCKAETCS TIPOBOAWTH WCIIBITAHUA TIPU TEMIIEPATYPE
OTJIMYHOM OT (20 + 3) °C, [IPU DTOM IIPM PACYETE ITOI' PELITHOCTH
HEOBXOJIMMO YUUTBIBATH 1.2.9.3.

2) He meHee 10 pa3 mpousBeCcTH OJTHOBPEMEHHOE U3MEPEHHUE pacxo/ia mpeoopa-
30BaTEJIEM M STAJIOHHBIM CPEJICTBOM M3MEpPEHHs pacxona. Mzmepenus: mpou3BOIUTh C
WHTEPBAJIOM paBHBIM Ty, T1e T} - moboe uncio B auanazone ot 0,5 1o 5,0 c. O6bem
UCTIBITAaHWI yKa3aH B Tabmwiie 4.4;

3) JUT KaXKI0T0 U3MEPEHHS ONPEACNTh MPUBEACHHYIO TIOIPEITHOCTh U3MEpe-

HUS pacxoja 1o ¢popmyre:
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u_
7, =—2U=Dr 1000 (4.20)

- QB[YI/I N Hm
rae QU - H3MepeHHOE 3HAYCHHUE PACXO/IA, M /4, ompeaessieMoe o Gopmyire (4.9) win
(4.10), B 3aBHCHMOCTH OT BHJIa XapaKTCPUCTUKHA TOKOBOI'O CUTHAJIA;
Qo7 - 3HAYCHHUE PACXO/A C STANTOHHOIO CPEACTBA H3MEPEHHS, M /d;
Qg 1 Qpyy — BEpXHUN W HWOKHUH TIPEIeNbl U3MEPEHHS pacxo/ia 0 TOKOBOMY
BBIXOJHOMY CHIHAIY, M /4.
Brerancnts cpemHee apudMETHUECKOE 3HAYCHHUE TMPUBEICHHON MOTPENTHOCTH
U3MEPEHUS Y,y cp-
[TpeoOpazoBaresh CUUTACTCS BBIACPKABIIMM HCITBITAHUS, €CITU cpenHee apud-
METHYECKOE 3HAUEeHHE MOTPEIIHOCTEN U3MEPEHHS PAcX0/a 7y, . HAXOIUTCA B Ipefe-

JJaX 3Ha4YCHUA HpPIBGIIéHHOﬁ IOIpCIIHOCTH Y maxs BBIYMCIJICHHOM 10 (bOpMYHGZ

— 4 (Kn— 1 0,002)-100% (4.21)

7/nprnax
QBIYH T NHmH

rne K - koo puimeHT paBHbINI:

- 0,010 - npu 3HaueHusX pacxosa B quamazoHe oT Q; 10 Qmax

0,015 - mpwm 3HaYeHUAX pacxona B quamna3one oT Q; mo Qo;
- 0,030 - npu 3HaueHUAX pacxojaa B Auamna3oHe ot Qmin 10 Qq;
Qs » Qumn Qor — TOXKE, uTo U B hopmyie (4.20);
Q1, Q2, Qnmin, Qmax — 3HAYCHMS pacxoia, ykazaHHble B Tadmuiie 1.1.
4.6 Pe3ynbTaThl MOBEPKHU MPU3HAIOTCS TOJOKUTEIILHBIMHI, €CITH BBITTOJTHSIOTCS
CIICAYIONTUEC YCITOBHSL:
1) BHEIIHUI BUJT COOTBETCTBYET TpeOoBanusM 4.5.1;
2) OTKJIOHCHHE XapaKTEPHOTO pasMepa Teida OOTEKaHWs, ONpPEAEIEHHOE CO-
riacHo Metoauke 4.5.2, Haxonutes B npenenax + 0,3 %;
3) OCHOBHAsI OTHOCHTEIbHAS MOIPEIIHOCTh MPe00pa30BaHUs YaCTOThI MMUTH-
PYIOIIIETO CUTHAIA B TICPUO/T CIICIOBAHMS BBIXOIHOTO CHUTHAJIA, ONIPEACTICHHAS COorjlac-

HO Metonuke 4.5.3.1, Haxoautes B nipenenax + 0,3 %, mbo 3HaueHHs mepuoja Bbl-
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XOJIHOTO CHTHaia mpeoOpaszoBarens T,,, onpeaeneHHble corinacHo meroauke 4.5.3.2,
HAXOJATCS B Mpeenax:

T BBIX Min Z TI/IS LTBLIX max 1

1€ Taxmex - MAKCUMATBHOE JIOIyCTUMOE 3HAUCHHUE TIePHO/Ia BEIXOAHBIX CUTHAJIOB;
Taex min -~ MUHUMAQJIBHOE JIOIYCTUMOE 3HAYEHUE IMEPHOJIa BBIXOJHBIX CUTHAJIOB
corjiacHo taosmiie 4.3;

4) Ip¥ HaJIMYUKM TOKOBOTO BBIXOJHOTO CHTHajla OCHOBHAS IOTPEIIHOCTH IIpe-
oOpa30oBaHMUsl YaCTOThl MMUTHPYIOLIETO CUTHAja B aHAJIOTOBBIA TOKOBBIM CHUTHAI,
omnpezeaenHas corimacuo meroguke 4.5.4.1 m 4.5.4.2, naxogurcs B npenenax = 0,2 % ot
BEJIMUMHBI YCTAHOBJIEHHOTO JIMaIia30Ha U3MEPEHHUS;

5) npu HaymuuK 1EdpoBoro uHTEpderica:

- OCHOBHAasl OTHOCHUTEJIbHAS TIOIPEIIHOCTh MPEeoOpa30BaHusl YaCTOThl UMUTHU-
PYIOIIErO CUIHajla B 3HAU€HHE MIHOBEHHOT'O pacxojia, ONpeeNieHHas! COrJIaCHO METO -
ke 4.5.5.1, Haxomurcs B penenax  + 0,3 %;

- OCHOBHAsI OTHOCHTEIIbHAS TIOTPEITHOCTh MPEe0Opa30BaHKs YacTOThl UMUTHPY-
IOIEr0 CHIHAjIa B 3HAYCHHE HAKOIUICHHOTO OOBeMa, OIpENCTICHHAS COIVIaCHO METOIHKE
45.5.2, naxomurcs B mpenenax  + 0,3 %0;

- OCHOBHAas1 OTHOCUTEJIbHASI TIOTPEIIHOCTh U3MEPEHHUsI BPEMEHH HapaOOTKU
o 1udpoBoMy HHTEPQEICY, onpeereHHas corjacHo MeToauke 4.5.5.3, HaxoauTcs
B nipeaenax = 0,1 %.

[Ipumeuanus

1 Ilpu 3amene noBepku 1o 4.5.3 Ha nmoBepky no 4.5.6.1 morpemHocTs npe-
oOpazoBarensi OJDKHA JISKaTh B Mpejeax, ykasaHHbIX B Tabsuie 4.4, a mpu 3a-
MeHe MeToauku 4.5.4 Ha 4.5.6.2 TOrpemHoCTh JODKHA JIeKaTh B Ipeeax co-
riacHo gopmysie (4.21).

2 Ecnm oTHOCHTENIbHAS TIOTPEITHOCTD Mpeodpa3zoBaTelis Mpyu H3MEPEHUN 00be-
Ma IO MMIYJLCHOMY BBIXOJHOMY CHUTHAJy, ONpeeleHHas 1Mo Meroauke 4.5.3, Ha

BCEX MCIBITATENILHBIX pekuMax He mpesbimnaet = 0,1 %, momyckaercst onpeneicHue
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OTHOCHUTEJBHOM MOTPEIIHOCTH Mpeodpa3oBaTens MpH W3MEPEHNH BpeMEHH HapadoT-
KU 110 IU(POBOMY CUTHAITY HE IPOBOIUTb.

3 Jlomyckaercst MOBEpKY MpeoOpa3oBaTesell ¢ HECKOIBKUMHU BBIXOHBIMH CUTHA-
JJaMH COOTBETCTBYIOILIMMU OJTHOW M TOM K€ U3MEPSIEMON BEIMYMHE IIPOU3BOIUTH I10
OJTHOMY W3 3TUX CUTHAJIOB, €CJIM MHOE HE MPEAYCMOTPEHO TEXHUYECKOM TOKYMEHTa-
el Ha mpeoOpazoBaTeb.

4.7 OopmiieHre pe3yIbTaTOB MMOBEPKH.

4.7.1 TlonoxxuTenbHbIE PE3yJIbTaThl OBEPKH CPEACTB U3MEPEHUI yI0CTOBEPS-
IOTCS 3HAKOM ITOBEPKHU M CBHUJIETENBCTBOM O MOBEPKE WIIM 3aIIMCBIO B ITACIIOPTE CPEJI-
CTBa U3MEPEHUH, 3aBEPAEMON MOIIMCHIO MOBEPUTEIII U 3HAKOM IIOBEPKHU. 3HAK ITO-
BEPKHU HaHOCHUTCS Ha CBUJIETENIBCTBO O IMOBEPKE WM B MACIIOPT.

4.7.2 OtpunarenpHple pe3ybTaThl IOBEPKH CPEACTB U3MEPEHUN yIOCTOBEPS-
I0TCSI U3BEILIEHUEM O HEITPUT'OJAHOCTH K IIPUMEHEHUIO.
4.8 Tlo OkOHYaHMM MOBEPKH MPOBOAUTCS IJIOMOMPOBAaHHUE IMPeoOpa3oBaTEs

AJIEKTPOHHOTO U TeJla O0TEKaHUsI.
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5 XPAHEHHE

5.1 IIpeobpazoBaTeny B ymakoBKE MPEANPUSITUS-U3TOTOBUTEINS JTOJDKHBI Xpa-
HUTBHCS B 3aKPHITOM MOMEILEHUU MPH TEMIIEPATYpE OKPYKAOILETO BO3LyXa OT ILIIOC
5 1o moc 40 °C 1 OTHOCUTENILHOM BIaXKHOCTH Bo3ayxa 110 80 %.

Jlonmyckaercsl yKiaaka npeoopa3zoBarelieil B yIakoBKe B IITA0ENS O YEThIPEX
HITYK IO BHICOTE.

5.2 B 3uMHee BpeMs pacnakoBbIBaTh IPeoOpa3oBaTeN HEOOXOJUMO IOCHE
BBIJICPKKH B OTAIJTABAEMOM MTOMEIIEHUH B TeYeHue 6 4.

5.3 JlnurensHOE XpaHeHHE Mpeodpa3oBaTesiell peKOMEHAYETCsl IPOU3BOIUTH B

YIaKOBKE.

76



6 TPAHCITOPTUPOBAHUE

6.1 IlpeoOpa3oBaresnn B YIaKOBKE MPEIPHUATUS-U3TOTOBUTEINS TPAHCIIOPTH-
pyroTcs JIIOOBIM BHJIOM TPAHCIOPTA MPHU TEMIIEpaType OKPYXKAlOIIero Bo3IyXa OT
munyc 50 o mmoc 50 °C, npu Hammuuu XXKKU - pu temnepatype ot munyc 40 110
rwitoc 50 °C, OTHOCUTENHHOM BIAXKHOCTH BO3AyXa 10 95%.

TpancnopTupoBaHue caMoJIETOM JIOIYCKAeTCsl TOJBLKO B OTAIJIMBAEMbIX Tep-
METHU3UPOBAHHBIX OTCEKAX.

Bpewmsi npeObiBanusi mpeoOpa3oBaresieil B yCIOBUSAX TPAaHCIOPTUPOBAHUS HE
JIOJDKHO TPEBBIIATH TPEX MECSIIEB.

6.2 IIpu norpy3ske, TpaHCIIOPTUPOBAHUM U BBITPY3KE MpeoOpa3oBaresneil JomxK-
HBI BBITIOJTHATHCS TPEOOBAHMS YKa3aHHBIX HA YIIAKOBKE MAHUITYJIIIIMOHHBIX 3HAKOB.

6.3 Ilpu TpaHcopTUPOBaHUM JI0JKHA OBITH 00eCIieYeHa 3aluTa npeoopa3ona-

TeJIel OT aTMOC(EPHBIX OCAIKOB.
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MMPUJIOXKEHUE A
(CnpaBouHoe)

HepequL HOKYMEHTOB, HA KOTOPLIC JaHbI CCBIVIKN B HACTOAIIEM

PYKOBOJCTBE 110 IKCILTyaTALHH

Tabmuma A.1

O0o03HaueHnE TOKyMEHTA, HAa KOTOPBIN JaHa CChUIKa

Howmep paznena,
HoApaszena,
MTyHKTA, TIO/IYHKTA,
npuioxenust TY

1

2

I'OCT 8731-74
TpyObl cTasibHBIE OecIIOBHBIE ropsiueaedopMupoBaHHble. TeXHIYECKHE TPeOOBaHNUS

[Ipunoxxenue b

I'OCT 8732-78
TpyOsl cTasibHBIE OeciIoBHBIE ropsiueaedopmupoBanHbie. CopTaMeHT

[Ipunoxxenue b

I'OCT 8733-74
TpyOsl cTanbHbIe OecIIOBHBIE X0JI0IHOAC(HOPMHUPOBAHHbIE U TeIUI0AehOpMUpPOBaHHbIE. Tex-
HHUYECcKUe TpeOOBaHMs

[Ipunoxxenue b

I'OCT 8734-75
TpyOsI cTasibHBIC OCCIIOBHBIE X0JI0AHOAehOpMUpoBaHHbIe. COPTAMEHT

[Ipunoxxenue b

I'OCT 9833-73
Komnblia pe3nHOBBIE YIUIOTHUTENBHbBIE KPYIJIOTO CEYEHUS JUIA THAPABIMIECKUX U THEBMATH-
4yecKHux ycTpoiicTB. KoHcTpyKIms u pa3meps!

IIpunoxxenne H

I'OCT 9940-81
TpyObl cTasibHBIE OECIIOBHBIE ropsiyeae()OpPMUPOBAHHBIE U3 KOPPO3MOHHOCTOMKOM CTaNN

IIpunoxxenue b

I'OCT 9941-81
TpyObI cTasTbHBIC OECIIIOBHBIE XOJOAHO- U TEIUI0Ae()OPMUPOBAHHBIC U3 KOPPO3HOHHOCTOMKOM
CTaJH

IIpunoxxenue b

I'OCT 10704-91
TpyObl cTasIbHBIE 3IEKTPOCBAPHBIE NMPIMONIOBHBIE. COpTaMeHT

[Ipunoxxenue b

I'oCT 10705-80
TpyObl cTasibHBIE 371€KTpOCBapHbIe. TeXHUYecKne ycIoBusI

[Ipunoxxenue b

I'OCT 12820-80 21242,
@ranIp! cTasbHBIE IWI0CKHE npuBapHele Ha Py o1 0,1 1o 2,5 MITa (ot 1 o 25 Kkre/em®) npuioxeHue B
TI'OCT 14254-96 1218
Crernienn 3aImuThl, obecnieunBaemMble ooooukamu (KOJT IP) o
I'OCT 15150-69

MarmHsbl, TpUOOPHI M Ipyrue TeXHUUEeCKUe n3/ienvsl. VICTIoMHeHUs U1 pa3JIMIHbIX KIMMaTH- 112
YecKHX paioHOB. Kareropuu, ycloBHs 3KCIUTyaTalllH, XpaHEHUS U TPAHCIIOPTHPOBAHUS B 4a- o
CTH BO3/ICHCTBHS KJIMMATHYECKUX (DAKTOPOB BHEIITHEH CpeJIb

TI'OCT 30804.4.2-2013 12201
CoBMECTHMOCTh TEXHHMYECKUX CPEACTB AJIEKTPOMArHUTHAS. Y CTOHYMBOCTD K AJIEKTPOCTATH- R
yeckuM paspsiiam. TpeOoBaHHs M METO b UCTTBITAHNH

TI'OCT 30804.4.3-2013

CoBMECTHMOCTh TEXHWYECKHX CPEICTB 3JICKTPOMAarHUTHAs. YCTOWYHMBOCTH K PaJMOYacTOT- 1.2.20.1
HOMY 3JIeKTPOMArHUTHOMY 10J0. TpeOoBaHMs M METOIbI HCTIBITAHIH

TI'OCT 30804.4.4-2013

CoBMECTHMOCTb TEXHUUYECKUX CPEJCTB 3JIEKTPOMATHUTHAS. Y CTOMYMBOCTh K HAHOCEKYH/- 1.2.20.1
HBIM MMITYJIbCHBIM TIOMeXaM. TpeGoBaHMs 1 METO/Ibl HCITBITAHUH

I'OCT P 51317.4.5-99

CoBMECTHMOCTb TEXHHYECKUX CPEACTB AEKTPOMATHUTHAS. Y CTONUMBOCTh K MHUKPOCEKYHI- 1.2.20.1

HbIM MMITYJIbCHBIM IIOMCXaM 0O0JIBIION OHCPIruun. Tpe6OBaHI/IH 1 MCTObI HCIIBITAaHUI
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[Tponomkenue Tadbmuist A. 1

1 2
TI'OCT P 51318.22-99
COBMECTIMOCTD TEXHHYECKUX CPEICTB JIEKTPOMarHUTHasA. Pagnonomexu MHAyCTpHAIbHBIE OT 000- 1.2.20.3
pyzmoBaHus HpHOPMAITMOHHBIX TEXHOJOTHH. HOPMBI 1 METO/IBI HCTIBITAaHUI
I'OCT P 51522.1-2011
CoBMECTUMOCTh TEXHUYECKHX CPEJICTB AJIEKTPOMArHUTHAs. DJIEKTpHUuecKkoe 000pya0oBaHUE IS U3Me- 1.2.204
peHus, ynpasieHus u aboparopHoro npuMeHenus. Yacte 1. OOmpe TpeOoBaHUS U METO/IbI HCTIBITA- T
HHI
I'OCT P 51649-2000 1.2.20
TennocueTynky AJ1s BOJSIHBIX CUCTEM TEINIOCHA0KEHHUS o
I'OCT P 52931-2008 1.2.19,
[TpuGops! KOHTPOJISL U PETYINPOBAHUS TEXHOJIOTHUECKHX MpolieccoB. O0IIMe TEXHUYECKHE YCIOBHUS 1.2.24.3
IIP 50.2.006-94 42
I'CU. INopsmox poBeeHNs] TOBEPKH CPEIICTB N3MEPECHUH '
TI 2.044.016 TY 49
Ocmmutorpad snekrporHonydeBoit C1-117. TexHndeckue yCIoBUs '
TP TC 020/2011
Texunueckuil pernameHT TaMOXXEHHOTO cOr03a «OJIEKTPOMArHUTHAsT COBMECTUMOCTh TEXHHYECKHX 1.2.20.4
CPEICTBY
TY 2-034-227-87 49
MukpomeTtpsl peryaxkabie MP25, MP50. TexHnueckue yciaoBus '
TV 3.233.219-90 49
Wcrounuk nuranust b5-48. TexHuueckue ycaoBust '
TY 25-07.1353-77
. . 4.2
CexyHaoMep AJIEKTpOHHBIH ¢ TaiiMepHbIM BeixosioM CTII-1. Texnudeckue ycioBus
TV 25-11-645-84 42
I'urpometp ncuxpomerpuueckuit BUT-2. Texundeckue yciaoBUs )
TV 25-11.1513-79 4.2
Bbapomertp-aneponn meteoponorudeckniit BAMM-1. Texauueckue ycaoBus )
TY PBb 07519797.047-99 42
BonbrMmerp nudposoit B7-68. Texuuyeckue ycaoBus )
TV 25-04.3919-89 4.2
Mara3zun conporusinenuii P4831. Texauuueckue yciuoBus '
TV 4213-026-12580824-96 114
IIpeobpa3oBarenu pacxona Buxpeakycrudeckne Merpan-30011P. Texaudeckue ycaoBus o
TY 4213-031-12580824-99
Hmuratop pacxona “Merpan-5501P”. Texuuueckue ycnoBus 4.2
TY 4218-041-12580824-2002
HART - Mmozem Metpan-681. TexHHueCKue yCIoBHS 4.2
TY 4218-052-12580824-2005 131,
USB - mogem Metpan-682. TexHUIeCKHE YCIOBHUS 4.2
TY 4321-005-72002039-2004 42
TepMoMeTpsI CTEKIISTHHBIC Ta0OpaTOpHBIE '
JJIN 2.721.006 TY 42
Yacroromep 31ekTpoHHbIN U3-64. TexHuueckoe onucaHue U pyKOBOJCTBO MO AKCILTyaTalluu '
3.269.092 TO
I'eneparop umnynabcoB TouHOW ammauTyael I'5-75. Texanudeckoe onucaHue U pyKOBOJCTBO 11O 42
9KCILTyaTaliu
CIIT'K.407131.026 I1IC Boesere
[TpeoOpazoBatenu pacxoaa Buxpeakycrudeckue Merpan-300I1P. ITacnopr
YEJI 99.00.00 PO 42
KommiekcHast nponuHast ycranoBka KITY-400-UM. PykoBoICTBO 10 3KCILTyaTalliu '
HCF-TEST-2 Cneun¢ukannu kanansaoro yposas HART nporokona penakimn 2.1 1281
HCF-SPEC-54 Criettudukanuu pusuaeckoro yposas HART mporokosia penaxiwm 8.1 1281
Puskun C.JI., AnekcarnpoB A.A. Termnodu3ndeckre CBORCTBA BOIBI M BOJAHOTO Tlapa, MocCKBa, Tpusoxene [T

“Oueprus’, 1980 1.
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MHNPUJIOXKXEHUE b
(O6s3aTenbHOE)

Ilepeyens MaTepuaioB npeodpasoBaTeJisi,

KOHTAKTHPYIOIIMX ¢ U3MepPsieMOou cpeaou

Tabmuna b.1- Ilepeuens MmatepuaioB mpeodpaszoBatTeist UCTIOIHEHUH A, L u
Iy 250, Iy 300 MM, KOHTaKTUPYIOIIKUX C U3MEPSEMON CpeIon

HanmenoBanwue Kon ncnionaenust npeoOGpazoparers
JIeTaIN 01 02
dnanerr™ Crainb 25, Ct3cn Cranp12X18HIOT
[Tpokianka (Jiy1s1 yrioTHeHus (hJIaHIIeB) ITaponut ITOH, TIOH-A, IIOH-b
Koprmyc Cranp 12X18H10T, CF8M
Crakan Cramps 12X18H10T, 316L

Teno od0Tekanus

Cranp 14X17H2, 09X16H4b, 316L

Konb110 (y1s yrioTHeHuUs Teia O0TEKaHMs)

[Ipsimoii ydacToK *:
- (nanen
- TpybOa

Pe3una K-69
Crans 25, Ct3cn Cranp12X18HI10T
Ta6muna b.3 Ta6muna b.4

* COIJIaCHO 3aKasy.

Tabnuua b.2- Tlepedyens MarepuanoB npeodpazoBarens UCIOTHEHUs B,

KOHTaKTUPYIOIIUX C U3MEPSEMOU Cpenon

HaumenoBanue Kon ucnonnenus npeobpazoparesns
JeTaIn 01 02
[Tarpy6ok™ Cranb 25, Cr3cn | Crans12X18HI10T
ITpoknanka (Ju1s1 yIUIOTHEHUsI HaTPYOKOB) [Taponut 11OH, IIOH-A, IIOH-b
Kopryc Cranp 12X18H10T
CrakaH Crans 12X18H10T

Tesno o0Texanus

Crans 14X17H2, 09X16H4b

[Tpoxnanka (yis1 yrioTHEHus Tena 00TEKaHus )

droporact-4

[IpsiMoO¥t y4acToK *:
- maTpyOok
- Tpyba

Crainp 25, Ct3cn
Ta6muna b.3

Cranp12X18HI10T
Taomuua b.4

* COIJIaCHO 3aKasy.
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Tabnuia b.3 - [lepeuens TpyO, UCHONIB3YEMBIX /IS PSIMBIX Y4aCTKOB IMPeoOpa3oBa-

TEJEH ¢ KOJIOM UCTIOIHEHUs 110 Marepuanam 01

My Tpy0a Tpy0a- 3amenunTeb

D,,26x3,0 T'OCT8734-75 32x3,0 FOCT10704-91
T'OCT8733-74 Tpyo

@ BCm3cn2OCT10705—80

T,
o5 pvoa

5 38725 TOCT10704-91
D,33x25 TOCT8734-75 | Tpyba— 2" on o oo

38%x25 I'OCT8732-78
Tpyoa
BCm3cn2'OCT8731—-74

Tov6
32 | P TOCT8733-74

g 57735 TOCT10704-91
D,,50x35 TOCT8734-75 | Tpyoa— —om o - e

57x35 I'OCT8732-78
Tpyoa
BCm3cn2I'OCT8731-74

Tov6
50 | P TOCT8733-74

oy 89735 TOCT10704-91
D,,82x35 TOCT8734-75 | Tpyba— oo o oo

Tpyoa

80 TIOCT8733-74
89x35 TOCT8732- 78
Tpyoa
BCm3cn2OCT8731— 74
108= 4,0 TOCT10704- 91
Tpyba WM
100 | 7y D004 TOCT8734-75 BCm3cn2OCT10705—80
a
Py TOCT8733-74 45 108x40 TOCT8732-78
Yo Cn3en2 FOCT8T31— 74
150= 4,0 TOCT10704- 91
Tpyoa
150 | 7y5a Del5Lx4 TOCTB734-75 BCm3en2 OCT10705—80
a
Py TOCT8733-74 ;- 159x4,0 TOCT8732-78
Py Cm3en2 TOCT8731— 74
219x6,0 TOCT10704-91
Tpyba W
200 | 75 D 208%6 TOCT8734-75 BCm3en2OCT10705—80
a
Py TOCT8733-74 ;- 219x60 TOCT8732-78
Py Cm3en2FOCT18731— 74
250 | 7pyoa 2/2<60 TOCTIONA-91 | .~ "373x60 [OCTE132-78
BCm3cn2I'OCT10705-80 BCm3cn2I'OCT18731-74
325x 7.0 TOCT10704-91 325x7.0 TOCT8732-78
300 | Tpyo Tpyo6

@ BCm3cn2OCT10705-80  BCm3en2OCT18731— 74
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Tabmuua b.4 - [lepedyens Tpy0, HCIIONB3yEMBIX [T IPSMBIX Y4aCTKOB IPeodpa3oBa-

TEJEeU ¢ KOAOM UCIOJHEHUS N0 MaTepranam 02

Ay Tpyba

25 Tpy6a 32x3,0-12X18H10T TOCT 9941- 81
32 Tpy6a 38x2,5-12X18H10T TOCT 9941-81
50 Tpy6a 57x3,5-12X18H10T TOCT 9941-81
80 Tpy6a 89x3,5-12X18H10T TOCT 9941-81
100 Tpy6a 108x4,0-12X18H10T TOCT 9941-81
150 Tpy6a 159x4,0-08X18H10T TOCT 9940-81
200 Tpy6a 220x6,5-12X18H10T TOCT 9941-81
250 Tpy6a 273x6,0-08X18H10T TOCT 9941-81
300 Tpy6a 325x7,0-08X18H10T TOCT 9941-81
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MHNPUJIOKEHUE B
(Obs13aTesIbHOE)
Ko koMIIeKTa MOHTA:KHBIX YacTeH nmpeodpa3oBaTesist

Tab6muma B.1

Kon xommiekra o
[IpeoGpazoBarenu UCTIOTHEHHMA
MOHTAKHBIX AL [IpeobpazoBarens ncnosHeHus B
yacTeu ’
KO [Ipoxmanku — 2 mryku
K1
Kln Tabmmma B.2
K2 Tabmuma B.3
K3 Tabmuma B.4
K4 Tabma B.5 _

[Ipumeuanus
1 Komruiext monTaxHbIX yacteit KO npeHazHaveH s mpeodpasoBaresieii BceX HCIIOTHEHUIH.

2 Komruiekt MoHTaxHbIX yacteil K4 npeanasnayeH st nmpeodpa3zoBareneil HCIOIHEHUH A,
L u mpeoOpazoBareneii Tumopazmepos Jly 250 u Iy 300 mm.

3 HezaBucumo ot Ko/1a KOMIUIEKTa MOHTaKHBIX YacTel ¢ rmpeodpasoBaresieM ¢ pazbemoM (kox L11P)
nioctasisiercst posetka tra 2PM22KITH10I'1B1 I'EO.364.140TY.

4 Tpy HATMYKMK TOKOBOTO | (WJTH) IIM(POBOTO CUTHATIA TIOCTABRIISICTCS BUJIKA TUTIA

2PM22KTIHIO0MIIBI I'EO 364.126TY.

Taomuma B.2 — CocraB KOMIUIEKTa MOHTAXXHBIX yacTer K1

B wrykax
Hcnonnenune A, L Hcnonuenve B
HaumenoBanue Hy, Mmm My, mm

25 32 50 80 100 150 200

®dnanen 2 2 2 2 2 2 2

[Tarpy6ok - - - - - 2 2

ITpoknanka 2 2 2 2 2 2 2
[muibka 4/3 4/3 4/3 4 4 8 12
["aiika 8/6 8/6 8/6 8 8 16 24
[Tait6a npyKuHHAS 8/6 8/6 8/6 8 8 16 24
[Taii6a xkpyrias 8/6 8/6 8/6 8 8 16 24

[Tpumeuanue: B uucimTele IpoodH yKazaHO KOJIMYECTBO JeTase i kommuiekta K1, B 3HameHarene
KOJIM4YecTBO aeraneit pia Klm.
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Tab6muma B.3 — CocraB KOMIUIEKTa MOHTAXHBIX yacTeit K2

B mrykax

HUcnonnenne A, L

HUcnonuenue B

HaumeHnoBanue Ay, Mm Hy, Mm
25 32 50 80 100 150 200

Dranern - - - - - 2 2
Ipsimoit yuactok 2/1y 1 1 1 1 1 1 1
ITpsimoii ygactok 5 /1y 1 1 1 1 1 1 1
ITpoknanka 2 2 2 2 2 2 2
[nunbka 4 4 4 4 8 8 12
aiika 8 8 8 8 16 16 24
Hlaiica 8 8 8 8 16 16 24
pY)KUHHAS
[Ilaii6a kpyrias 8 8 8 8 16 16 24

Tabmuma B.4 — CocraB KoMIUIeKTa MOHTaXHBIX yacTeit K3 B mrykax

Ucnonnaenne A, L

Hcnonnenne B

HaumenoBanue My, Mmm Hy, mm
25 32 50 80 100 150 200
Dnanern - - - - - 2 2
[Ipsimoii yuactok 5]y 1 1 1 1 1 1 1
[Ipsimoii yuactok 101y 1 1 1 1 1 1 1
ITpokuaika 2 2 2 2 2 2 2
Imnska 4 4 4 4 8 8 12
Iaiika 8 8 8 8 16 16 24
[laiiba npy>xuHHAs 8 8 8 8 16 16 24
[1laiiba kpyriias 8 8 8 8 16 16 24
Ta6muma B.5 — CocraB KOMIUIEKTa MOHTaKHBIX yacTei K4 B mrykax
Hcnomnenne A, L
Jly Mo
Haumenosanue Ay, MM
25 | 32 | 50 | 80 | 100 | 250 | 300
®naner mo 'OCT 12820 ucronHenus 1 2 2 2 2 2 2 2
ITpoknanka 2 2 2 2 2 2 2
[numeka 4 4 4 4 8 12 12
I"aiika 8 8 8 8 16 24 24
[Taii6a npy>KuHHAs 8 8 8 8 16 24 24
[Ilait6a kpyriast 8 8 8 8 16 24 24
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HPUJIOKEHUE I

(CipaBouHoe)

3aBHUCHMMOCTDH AAaBJICHUA HACBIINCHHBIX IMIapo0B BOAbI OT TEMIIEPATYPbI

2
P, KTC/CM

5
4,5
4
3,5
3 /
2,5
2
1,5 .
1
0,5
0 {// T 0 C
0O 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150
Tabmuua I'.1
T,°C 1 5 10 20 30 40 50 60 70
Py, KIc/cM® 0,0067 0,0089 0,0125 0,0238 0,0432 0,0752 10,1257 0,2031 0,3177
[Tpopomxenue Tadbmmmbl 1.1
T,°C 80 90 100 110 120 130 140 150
P, Krc/cM” 0,4829 0,7149 1,0133 1,4608 2,0245 2,7544 3,6848 4,7597
[Ipumeuanue
T - remnepatypa paboueit >kuakocT, P, - abCOMOTHOE JaBJieHIe HACKIIIEHHBIX MTapOB BOJIBI B TPYOOIPOBOIE.
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MPUJIOKEHUE [
(Ob6s13aTesIbHOE)
MeToauka olleHKH MOTePh JaBJIEHHUs MPH YCTAHOBKeE NMpeodpa3oBaTeis
J1.1 Metoauky OLIEHKH THAPABINYECKUX TIOTEPh B TPyOONpoBoie, 00yCIOB-
JICHHBIX BPE3KOU MPeoOpa3oBatelisi, pacCCMOTPUM Ha TIPUMEpe HarOoJIee 9acTo BCTPe-
qarorieics cuctemsl "KoHdy30p — peodpazoBarenb Merpan-300I1P — nuddyzop" B

COOTBETCTBUHM C pUCYHKOM /1. 1.

511, 211y

TH=lETT7 7o
| " s s

Pucynox /1.1

J1.2 CornacHO mpUHIMITY CYNEPIIO3ULIANA CyMMAapHBIE MOTEPH HAIIOPA HA pac-
CMAaTPUBAEMOM Yy4YacTKe CKJIQJBIBAIOTCS U3 MECTHBIX MOTEPh Harmopa Ha KoHQY30pe,
npeobpazoparene Merpan-300I1TP u nuddy3zope:

APoo = AP + AP, + APpp (a.1)
rae AP, - motepu Hamopa Ha KOH]Y30pe, Kre/cm;
AP, - motepu Hariopa Ha auddyzope, Kre/cm’;
APpp - oTepH Hamopa Ha rpeobpasosaterne Merpar-30011P, kre/cm”
[Torepu Hanopa Ha koH(]y30pe U U dy30pe BRIUUCISIIOTCS 110 (hopmyie:

2
pT X WK/,q

APK/ﬂzgcny 2 ’

(11.2)

rae  Eey- CyMMapHBIN KOO(Q(QHUIIMEHT CONPOTUBIICHUS Ha KOHY30pe/muddy3ope;
P - TNIOTHOCTh SHEPTOHOCUTEIS C YUeTOM (DAKTUYECKUX 3HAYCHUN TEMIIepaTyphbl

¥ IaBJICHNS Ha BXOJE B KoHby30p/maddyzop, kr/m’;
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Q,

Win = E - CKOPOCTb SHEPrOHOCHUTES Ha BXo/ie B "KoHbY30p / muddy3op", M/c,
0

rae Q. - Tekymmii pacxox, M/c,
Fo- ILTOMAIb CCYCHHST, M.
J1.2.2 Pacuet moteps Hamopa Ha KoH]y30pe.
CymMapHbIil KOO(Q(QUIMEHT CONPOTUBIICHU Ha KOHPY30pe Eqyy MOXKHO IIPE-

CTaBUTDb B BHUJC.

&CyM = &KOH@) + anl (I[B)
TI€ Exonp - KOOPOUIMEHT MECTHOTO CONPOTUBIICHUS HA KOH(Y30DE;
&rp - KOO (OULIMEHT CONPOTHBICHHS TPEHMS.

Jliis koHndyeckux KoH(y30poB (pucyHOK /[.2) cymmapHblii K03()QHUIUEHT co-
NPOTUBJICHUSI UMEET MHUHUMYM TIPH 3HAYEHUSIX LIEHTPAIHLHOTO yIJia PacIIMpEeHUs B
npeaenax 0 °< o < 40 °, mo3ToMy MpU MOHTaXKE MPEOOPa30BATEINST PEKOMEHTYETCS
OCYLIECTBIIATh NEPEXOAbl OT OOJIBIIETO ceYeHUs! TpyObl K MEHBIIEMY, COOIIOIasi 3TO

YCIIOBHE.

Do

________ — _._._ﬁl& a)

Pucynok /1.2

Koaddunment mectHoro compotuBiieHus: KoHGYy30pa ornpeaensercs mno ¢gop-
MyJIe:
Eonp = (-0,0125:n* + 0,0224-n* - 0,00723-n° + 0,00444-n — 0,00745)x
x (o - 2m-a? - 10-a0), (11.4)
rae N = FJF;- oTHOIIICH E TUTOMIAIEH Y3KOro H IIIMPOKOro CeYeHui KoHpy30pa;

O - LIGHTPAJILHBINA YTOJI PaCIIMPEHUs], BRIPAKEHHBI B paiiaHax.
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Ha pucynke /1.3 npuBeaeHa 3aBUCUMOCTD Eyoyg OT OL IIPH PA3JIMYHBIX 3HAYCHUAX N

(s 3Hauenunii n = 0,256; 0,320; ,0400; 0,490; 0,640 u 0,800).

glcomb
0.06

0.256

0.05 —
0.32
0.04

0.03 Bl ] \0.64

0.02 =
Z
[ —

| —1
P T
— | s Q., Tpaj

0 5 10 15 20 25 30 35 40

\
e

\

1 0.49

VAN
\

Pucynok /1.3 - 3aBUCUMOCTB &gy OT LEHTPAJIILHOTO YITIA PACIIMPEHHUS O

KoaduimenT conpoTuBiieHrs: TpeHHsI CYX arOIIErocss ydacTka KOHUYECKOro KOH-
dy3opa:
Emp = A-(1-n")/[8-sin(al/2)], (11.5)
rJie A - TMHENHbIN KO3 (OUIMEHT COTPOTUBIICHUS TPEHUSL.
JIJis HECH)KMMAEeMOM JKUIKOCTH A 3aBUCUT OT CTENEHHU IIEPOXOBATOCTH CTeE-
HOK TpyOomnpoBoa u 6e3pazmepHoro uucia (kpurepusi) Pelinonbaca, BeIpakaro-
IIEr0 COOTHOILIEHUE CHJI MHEPIIMK U CUJT BA3KOCTH (BHYTPEHHErO TPEHUS) B OTO-
K€ KHUJIKOCTH:
Re =w-Dy/v, (/1.6)
IJIe V - KHHEMATHYECKas! BI3KOCTD JKHAKOCTH, M>/C (3HAYCHHS BI3KOCTH B 3aBUCHMO-
CTH OT PEaJbHBIX MAPaMETPOB KOHTPOJIUPYEMOH KUIAKOCTH MOKHO OMNPEIEIUTH IO
Tabmuiam cripaBouHuka "Teruiodusndeckre cBOMCTBa BoJbI M BoaHoro mapa" C.JL
PuBkuH, A.A. Anekcanapos, M., “Ouneprus’, 1980 r);
D,, - anameTp TpyOoOnpoBoa.
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CkopocTh JBIKEHHS W >KUIKOCTH B TPYOONPOBOJAE 3aBHCUT OT PEAJbHOTO

3Ha4YeHus pacxoaa Q u quamerpa TpyobompoBoa.

3
Q, M /u
4
10 ;
Tly300
=
\ 1
16° 1250\ PEgsiy
/1y200 “\ — ‘,/ 4/// ~
’ \ /: L~ |
10 Jly150 \ aPlg :/// e
== ,E' — —
‘\\ =TT > /,"/
P /4/4 r = A 1
N | AT _— r
10 1 il 1 1
JTy100 = =———
f AN < /l'/, /I
Jly80 = A _A P
// _~ > ')/I[ 3 \le25
1 \< d /’( ,// LT \_y_
- W, M/c
0,1 ’
0,01 0,1 1 10

Pucynok /1.4 - I'padmk 3aBUCUMOCTH pacxo/1a >KUJIKOCTUA OT CKOPOCTH IMOTOKA

Ha pucynke /[.4 mokazaHo COOTHOILIEHHE CKOPOCTH MOTOKA HUJIKOCTU U pac-
xoJa i mpeodpazosarenert Merpan-30011P.

PexuMbl TBMOKEHUS KUAKOCTEH, KOHTPOJIUPYEMbIE MPeoOpa3oBaTeieM, sB-
JSIFOTCST TypOyJIeHTHBIMU. JIJIsi TaKUX PEKUMOB JIMHEHHBIA KOA(DOUITUEHT COTpO-
TUBJIEHUS A TPyOOIPOBOJIOB KPYIJIOTO CEUEHHs C TUAPABINYECKU (TEXHUYECKH)
IJIaIKUMHU CTEHKaMU BeIYHCIsIETCs 10 (hopMmysie PUIOHEHKO-AJIBTIIYJIS:

A =(1,8IgRe —1,64)* (11.7)
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Ha pucynke /1.5 npuBeneHa 3aBUCUMOCTD A OT Re.

A
0.04
\\
0.03 <
0.02 >~
\
0.01 T mAIL
0 Re
10° 10* 10° 10° 10’
Pucynok /1.5

Takum oOpa3om, 3Has peanbHble 3HAUEHUs IUaMeTpa TpyOolpoBoja, ILIEH-
TPaJBHOIO YIJIa PacIIMPEeHUsi, CKOPOCTH MOTOKA C MCIOJIb30BAaHUEM JUarpamm, Mpu-
Be/IeHHBIX Ha pucyHkax /1.3 — JI.5, MOXHO ompenenuTs NOTepHu AaBICHUS HA KOHPY-
30ope AP, o dopmye J1.2.

J1.2.3 Pacuet moteps Hamopa Ha quddyzope AP,

Do

— - B

Pucynok /1.6
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[TpumeHsis yCIOBHBIM METOJ pa3leNieHHss CyMMapHbIX MoTepb Ha Auddyzope

Ecyws AMEEM:

<‘::cyM = ‘:HHQ)CD + aTP’ (11.8)
r1e Empe - KOIPPUIMEHT MECTHOTO CONPOTUBIICHUS Ha AUPPY30pE;
&rp - KOO(PMUIIMEHT CONPOTUBICHUS TPEHHA.
Koaddurment &, onpenensercs Taroke, kKak u 1y KoHdy3opa ro dopmyre ([1.5).
Jnst kormueckux quddy3opoB ¢ yrmamu pacmmperns B npeaenax 0°< o < 40°
1 O0omblmX yucenl Re (TypOyJeHTHBI peXuM TeYeHHs) KOIPPHUIMEHT MECTHOIO
CONPOTUBIIEHUS & 19 MOKET OBITH BEIYMCIIEH IO (popMyII€:
Empp = 3,2-[t9(a/2)]"*-(1-ny 7Y, (11.9)
rae Ny = Fy/Fy - oTHOIIIEHNE MToIa el MIMPOKOTo U y3Koro ceueHuit muddy3opa.
ITo HalimeHHBIM 3HAYEHUAM &, M Eyugq OMPENETAIOTCS CyMMAapHBIE IOTEPU
naBieHus Ha quddysope.

Ha pucynke /1.7 npuBenieHa 3aBUCUMOCTD Epyey OT 0L TIPH PA3TMYHBIX 3HAYECHUAX

Ny (Ui 3HaueHuit n; = 1,25; 1,562; 2; 2,5; 3,125 u 3,906).

Sy
0,5
3,906
0,4 o
o 3,12 /
0,3
25 />/
0,2 :
20 )/ ﬁ
0.1 4/ 1,25 .
’ 1 -
%4——/ oL, Tpaj
0 10 20 30 40

Pucynoxk /1.7 — 3aBUCUMOCTD &ye OT YIIIA OL



J1.2.4 OnpeneneHue ruApaBIndecKuX MOTephb Ha rpeodpazorarese AP

[Torepu AP , 00ycioBiIeHHBIE BPE3KOH MPOTOYHON YacTH MpeoOpa3oBaTess B
TpyOOITPOBO/, OMPEEISAIOTCS M0 HIKEPUBEACHHBIM (hopMyIiam:

-48-10° (Q/Q,)%, MITa - w1 npeobpasosareneii Hy 25 - Iy 100 v

-32:10° - (Q/Q,)?, MIla - myust peobpaszosarereit Ty 150 - Ty 300 v

Ha pucynke J[.8 npuBeneHa 3aBucumoctb AP 0T pacxojia >KUAKOCTH B TPyOO-
MPOBOJIE ISl KAYKIOr0 THIIOpa3Mepa Mpeoopa3zoBaressl.

J1.3 Tloacrasisis HaiiieHHbIE 3HAUEHHSI BCEX ciaraeMbix B ¢popmyiy ([.1), mo-
Jdy4aeM CyMMapHbI€ JOMNOJHUTENbHBIE MOTEPH Haropa B TPyOOIpoBojae, 00yCIOB-
JICHHBIE YCTaHOBKOW mpeoOpazoBatesis Merpan-30011IP. Otu notepu cBomsarcst Kk Mu-
HUMYMY, €CIIH ONTUMH3HPOBaH THUropasmep npeodpazoBarensi (Q < Q,oy), @ MPOEKT Ha
YCTaHOBKY IpeoOpa3zoBareis U MOHTaXKHbIE Pa0OThI MPOBEAEHBI C COOIOIEHUEM pe-
KOMEHJAIUN M0 MOHTaXy. lIpu BBIOJIHEHWM 3THX YCIOBHHA CyMMAapHBIE MOTEPH
(a’xe mpu MpEBBIILIEHUH TuaMeTpa TpydonpoBoaa Haj [y npeobpa3oBaresis B iBa U
0osee pas), kak npasuio, He npebimaoT 0,015 Mlla (0,15 KTC/CMZ), YTO MOATBEP-
KJIEHO MPENPHUITHEM-Pa3pad0TYMKOM B XO/I€ IKCIIEPUMEHTAIBHBIX PadOT MpH OTpa-

00TKe TTpeodpa3oBaress, a TakXKe MPAKTHUECKUMH PE3YJIbTaTaMH IKCILTYyaTUPYIOITIX

OpraHu3aLMM.
AP, MIla
0’1 /1, p3 = p. - ,//; =
Ny32 A/ G iy
/|
10-2 LA / i} ,/
25—/ : /// //
/ / 300
10° VAVAV AN VeARyar JTy100 i
/ y
10 KA A 2/ 2/
TlyS0 Visia // A
Y /AT /T Jly250
10° \%/ Al ARV Jy200
-6 V4 //, /, / /I
10 /
3 4 3
0,01 0,1 1 10 10° 10 10 Q,m7/4
Pucynok /1.8
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IMPUJIO)KEHUE E
(Oo6s13aTesIbHOE)

I'abapuTHbIe U YCTAHOBOYHbIEC pa3Mepbl MPeodpa3oBaTelisi

v N
1$%
) METPAH
: NVH 1IN
-__'] _‘_/
_ruZD =3 o
= L
a5l 1
f
¥
L B

Pa3mepr! npuBenensr B Tabmmuiie E.1 u E.2

Pucynok E.1 — 'aGaputHble U yCTaHOBOYHBIE pa3Mephbl MpeoOpazoBaTeIs

ucnonHenus B tunopasmepos ly 150, dy 200 mm
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] METPAH
NYHILIN

O
i /111
B

e S

Pasmeps! mpusenens! B Tabmure E.1 u E.2

Pucynox E.2 — T'aGaputHble M yCTaHOBOYHBIC pa3Mephl MPEOOpa3OBATEIA
ucnionHeHust A tunopasmeposn [y 25, [y 32, Hdy 50, dy 80, dy 100 mm
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(1]

=

o] (D

%) J

Pa3smeps! npuseaens B Tadauie E.1 u E.2

Pucynox E.3 — I'aGaputHbie 1 yCTaHOBOYHBIC pa3Mephl MPeoOpazoBaTes
ucnojHenus L tunopasmepos [y 25, dy 32, dy 50, Ay 80, Iy 100 mm
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e §

Pa3mepr! npuBenenst B Tabmuiie E.1 u E.2

Pucynok E.4 — 'abapuTHbie U YCTAHOBOYHBIEC Pa3Mephl peodpazoBaTeien
tunopasmepoB [y 250 u Iy 300 mm
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Tab6mauma E.1
Pa3mepbl B MIIIMMETPax

Bun nucrionmaenus D, B, H, Macca, kT,
npeoOpaszoBartes Ay He Ooree | He Oojiee He Ooliee He Oojiee
25 68 68 290 2,8
32 78 65 290 3,0
AL 50 92 70 300 3,3
80 123 105 330 6,0
100 139 120 355 8,5
B 150 173 112 425 10,8
200 213 127 495 17,0
i 250 329 200 685 28,0
300 384 200 725 33,0

[Tpumeuanue — Macca npeoOpazoBaTeliell ykazaHa 0e3 KOMILJIEKTa MOHTaXHBIX
yacrer (KMY)

Tabmuma E.2
Pa3mepbl B MIIJTUMETPAX

Oo6o3nauenve | HomunansHoe | IlpenensHoe

[Ipumeuanne
pa3mepa 3HA4YECHHE OTKJIOHEHHUE
106 ITpeobpazoBarens 6e3 omuit
[TpeobpazoBarens uMeeT Bce
C 161 peovp

ommmu, Ho 0e3 KK

179 ITpeo6pazosarens ¢ KK

[IpeoOpa3zoBartens 6€3 oM,

100 .
) ANIEKTPUUECKUH pazbeM «Cy
110 [Ipeobpa3zoBarens 6€3 oMU,
L IEKTpUUECKUi pazbeM «LIPy»
130 [IpeoGpazoBarens ¢ OMIUSAMHU,
AIIEKTPUUYECKUI pazbeM «Cy
140 [IpeoOpazoBarens ¢ ONIUSAMH,

AIeKTpUYecKui pazpeM «I11P»
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4C@

A — BapuanT s KMY KO0, K4 A — mapuasT uis KMU K1

§E§} .
e ] \\
51\ """" - Lyer
LyCT

Bce pasmepsl 1 3HadeHue n puBesieHb! B Tabmuie E.3

Pucynok E.5 — YcranoBouHbIe pa3mepsl ipeodpa3zoBares ucroaHeHnid A u L
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|
< L-LycT
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Lyer

Bce pa3mepsl 1 3HaueHHe n npuBeaeHbI B Tadmue E.3
Pucynok E.6 - YcranoBounsie pazmepbl npeoOpazoBarenell ucnoiHeHus B

tunopasmepos [y 150, 200 mm.

LyCT

Bce pasmepsl 1 3HaueHue n npuBeaeHbl B Tadbmue E.3

Pucynok E.7 - YcranoBounsie pazmepsl ipeodpazosarens [[y250, 300 mm
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Tab6muma E.3

HCH(I)?II;I{ZHM Ay, B, Dy, Lyer, H, L, d n,
npe 06p A3BATEI MM MM MM MM MM MM MM IIT.
25 115 85 62/86 310 - 14 413

32 135 100 50/83 325 - 18 413

AL 5O | 1607144 | 125110 | 64/88 | 343/335 - 18 413
80 | 195178 | 160/145 | 99/125 | 375/364 - 18 84

100 | 215/192 | 180/160 | 114/144 | 405/386 _ 18 8

150 244 210 222 465 278 18 8

B 200 334 295 283 560 343 22 12
250 405 355 210 725 - 24 12

) 300 460 410 210 765 - 24 12

[Ipumeuanue —B uncnurene apobu s ucnonuennit A u L ykazansl pasmepst st KMU K4,

B 3uaMenarene — mig KMU K1.
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MMPUJIOKEHME K
(O06s13aTeIBHOE)

MomnTa:k nmpeodpasoBareJis

SA,

o z/l;

— A5 _________

Pucynoxk K.1 — IIpumep TUIIOBO# yCTaHOBKHM MpeoOpa3oBaTeis

51, ' 2]1y

Pucynox K. 2 — MonTax npeobpa3zoBaTesisi Ha TpyOOnpoBo/ie OOJIBIIIETO
JaMeTpa
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SOy ' 2y
CTpyeBbIIpSIMUTEb % B

/b

- ) . ] | . _.E_._ii_.__._@_._._._ii_.__ ....... ..

¥ |

Pucynok XK.3 - VYcranoBka nmpeoOpazoBarens Ha TpyOONpPOBOJI MEHBIIIETO

aramerpa

Pucynoxk K.4 - YcranoBka npeoOpasoBaternsi ¢ orBogamu 90 °©
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Sy 2/l

lee— . e —

" X
I — L
I_.;.!._. L= -
— — —
i I

CrpyeBbInpsAIMHTEIb

Pucynok K.5 - YcranoBka npeoOpaszoBaternsi ¢ AByMst otBogamu 90 °©
B OJIHOM IJTIOCKOCTHU

!
i
[
i
|

CTpyeBbINpSAUTEIb

_ L

Pucynox .6 - YcranoBka npeoOpa3zoBatensi ¢ AByMs otBogamu 90°
B PA3JIMYHBIX TUIOCKOCTSIX
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SA, ' 2/,
CTpyeBbIIPSIMHTEH |

—odd{-Fba

Pucynok XK.7 - YcraHoBka npeoOpa3oBaTesisi ¢ ABYMsI JPOCCEIbHBIMU KJlara-

HaMH

o >5°

Pucynok XK.8 - YcranoBka rmpeoOpazoBaresis Mo yriioMm
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MMPUJIOKEHUE U
(CnpaBouHoe)

KoHcTpykums cTpyeBbIIpIMHUTEJISI

CrpyeBbIIpMUTENL B COOTBETCTBHHM € pUCyHKOM M.l m3roraBimBaercs w3
TpyOoK ¢ BHyTpeHHUM auamerpoM d < 0.2Dyp (Drp — BHYTpeHHHMI qraMeTp TPYyOO-
MPOBOIA), PACIIONOXKEHHBIX MapaUIeIbHO OCH TPYOOIPOBOJA U 3ArOJHSIONIMX BCE
ero ceueHue. Yucmo TpyOOK JOKHO ObITH HE MeHee 19, a nirHa CTPYeBBITPSIMUATENS
3aBHCHUT OT TUIIA MECTHOTO CONPOTUBICHUS U cocTaBisieT L = (2...3) Dyp. Tommmna
cTeHoK TpyOok f nomkna 0T HEe MeHee 0,025 Drp. CTpyeBbIpsIMUTENN YCTaHABIIH-

BarOTCA Ha paCCTOSAHHUHU (1 .. 2) DTp OT IIOCJICAHCTO MCCTHOT'O COIIPOTHUBIICHH .

A
Y \
t - =7 [T -
/]
_ | _ - j
a
Q
: A — - \
B i B B J
\ ~~
- N & - _
] \ O\
N X
/

Pucynok 1.1 — KoHCTpyKIus CTpyEBBIIPAMUATENS
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INPUIOKEHHUE K
(Ob6s13aTesIbHOE)

BceTaBka TexHoJI0rH4ecKas

YA I I/ 70,

D

A/ III A IAII SIS I A NI 7775

D,

L

Pucynok K. 1 - TexHoJ/ioruyeckasi BCTABKa

Ta6muna K.1 — Pasmeps! Texnonornyeckoit Bcrasku Jy25, J{y32, 1y50, Ay80, Ay100, dy150,
Hy200, qy250, Ay300 mm

Pazmeps! B MuumMMeTpax
Bun ncnionmnenyst Ty L D, D;
npeoOpazoBaTelst
25 68 49 33
32 65 50 39
A L 50 70 70 58
80 105 100 91
100 120 120 109
150 112 159 141
B 200 127 203 185
250 200 329 257
300 200 384 309

[pumeuanue — HeykazaHHbIe TIpenebHbIe OTKIOHSHUS pa3Mepos o H14, h14.
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MNPUJIOXKEHHUE J1
(O6s13aTEILHOE)

Cxembl coelMHEeHUI Tpeodpa3oBaTe)isi ¢ BTOPMYHBIMHU NPUOOpaMu

Konodka XP1 XS1 7
LUEMb | Koxm. LEMb >
U 0 Y 1 -
+U N +J 7 + a
KT 3 KT 3
L L
Fin Test+ Fin 5
TEST | Test- TEST |6 /
3- 1 7
K+ 2 8
3- 9 -
K |10 . B

Mempa+-300[P

1 - UICTOYHMK TIUTAHUS

2 — BTOPUYHBIH MPUOOD (TEIIIOBBIYHUCIUTENb, CYETUNK-PACXOIOMED U T.IL.)
XP1 - Bunka Tuna 2PMI22B101I1E1B

XS1 — poserka Tuma 2PM22KITHI0I'1B1

HpI/IMe‘IaHI/Ie - HpI/I HCIIOJTHCHHUH r[peo6pa30BaTeJ1$1 C CAJIbHUKOBBIM BBOJIOM IPOBOAA MIPUCOCANHATDH K KOJIOAKE

Pucynok JI.1 - Cxema nmoakimouenus npeodpazobarenss Merpan-300I1P ¢ BBIXOAHBIM cHT-
HAJIOM THIIA ‘3aMKHYTO/pa30MKHYTO” (omTomapa) K BTOPUYHOMY TMPHOOPY C aBTOHOMHBIM HCTOY-

HUKOM ITMTaHUA
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7
Konadka XP1 XS1
M| Korm UM [ > 1 -
U 0 “U 1 11— U il
+U il +U 2 M.
KT 3 KT 3 o= U— 5
L L
Fin Test+ Fin 5 /
TEST | Test- TEST 6
J- 1 7
K+ 2 8
3- 9 H-U
K+ 10 o+ Ul

Mempax-300r1P

1 — BCTpOCHHBIH HCTOYHHK ITUTAHUS

2 — BTOPUYHBIH IPHOOD (TETUTOBBIYHCIIUTEID, CYETIUK-PACXOTOMED H T.I1.)
XP1 - unka tuna 2PMI22B51011I1E1b

XS1 — poserka Tuma 2PM22KITHI0I'1B1

ITpumeuanne — [Ipu rcnoHEHNH TPeoOpa30BaTeNs C CATbHIKOBBIM BBOIOM IIPOBO/IA IPHUCOSANHATE K KOJIOIKE

Pucynoxk JI.2 - Cxema noxkioueHus npeodpazoBareinst Merpan-300I1P ¢ BEIXOAHBIM cUTHA-
JIOM THIIA “3aMKHYTO/pa30MKHYTO” (ONTONapa) K BTOPUIHOMY IPHOOPY € BCTPOEHHBIM HCTOYHHU-
KOM ITUTAHUS
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Konodka XP1 XS1
LEMb | KoHm. UEMb [ >—
-U 0 -U 1 -
AT . Lo
KT 3 KT 3
L L
Fin | Test+ Fin 5
TEST | Test- TEST 6
3- 1 7
K+ 2 8
3- 9
K+ 10
XS1* XP1*
UEMb | <
485_A 1
L85 B | 2
485_C 3
I,
5 .
Loop- 6
7 :R] BN
Loop+ 8 -
9
10

Mempan-300T1P

1 - UICTOYHMK MTUTAHUS

2 - TEIUIOBBIYUCIIUTEND WM CUETUHK- pacxoaomMep

XP1 - uka tuna 2PMI226101111E1B
XS1 - poserka Tua 2PM22KITHI0I'1B1

XP1* - unka tuma 2PM22KITH10111B1

XS1* - poserka tuna 2PM22510I'1 B1

HpI/IMe‘IaHI/Ie - HpI/I HCITIOJTHCHHUH r[peo6pa30BaTeJ1$1 C CAJIbHUKOBBIM BBOJIOM IPOBOAA MIPUCOCANHATD K KOJIOJAKE.

Pucynok JI1.3 - Cxema nonkmouerns npeodpaszosarens Merpan-30011P ¢ TokoBsiM

BBIXO/IHBIM CUTHAJIOM K BTOPUYHOMY TIPHOOPY
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Konodka XP1 XS1 7
LEMb | KoHm. UEMb | >—
-U 0 -U 1 -
R U |2 T
KT 3 KT 3
L L
Fin | Test+ Fin 5
TEST | Test- TEST 6
3- 1 7
K+ 2 8
3- 9
K+ 10
7
XS1* XP1*
UEMb |«
L85 A |1 -
L858 | 2 . Bl
4L85.C |3
L
5
Loop- 6
7
Loop+ 8
9
10
Mempa+-300[P

1 - UCTOYHWK MUTAHUS

2 — BTOPHYHBI MPUOOP (TEIJIOBBIMUCIUTEIb, CYETYHK- PACXOIOMED U T.I1.)

XP1 - Bunka tumna 2PMI22B101I1E1B

XS1 - poszerka Tuma 2PM22KITHI10I'1B1

XP1* - punka trma 2PM22KITH10II1B1

XS1* - pozerka Trma 2PM22610I'1B1

INpumedanne — [Ipu ucnonmHeHNn peodpa3oBaTes ¢ CATFHUKOBBIM BBOJOM IPOBO/IA IPHUCOSIUHATE K KOJIOJIKE.

Pucynok JI1.4 - Cxema noaxitoueHus npeodpazosatens Merpan-300I1P ¢ unugpposbM

BBIXOJHBIM cUrHalioM RS-485 k BTOprYHOMY IprOOPY
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Konadka XP1 XS1
LEMb | Koxm. UEMb | >—
-U 0 -U 1 -
+U il +U 2 + a
KT 3 KT 3
L L
Fin | Test+ Fin 5
TEST | Test- TEST 6
3- 1 J
K+ 2 8
3- 9
K+ 10
XS | XP1* MK
UEMb | =<
485C |3 . ModeM co o
|
5 -
Loop- g ER] B[
Loop+ 8 "
9
10
Mempa+-300(1P

1 - MCTOYHMK MUTAHUS

2 — BTOpUYHBII PHOOP (TETUIOBBIYHUCITUTENTh, CYETUHK- PACXOOMED H T.I1.)

XP1 - Bunka tuna 2PMI22B101111E1b

XS1 - poserka Tuma 2PM22KITHI10I'1B1

XP1* - punka tima 2PM22KITH10LI1B1

XS1* - poserka trma 2PM22610I'1B1

[pumedanwne — [Ipu McnoTHEHUH TPe0OPa30BaTENS C CATEHUKOBBIM BBOIOM IIPOBO/IA MPUCOCIHUHSTE K KOJOJIKE.

Pucynoxk JL.5 - Cxema noxkiouenust npeodpazosaresns Merpan-30011P ¢ mudpoBsim
BBIXOJIHBIM CHUTHAJIOM K BTOPUYHOMY TMPHOOPY NP HACTPOIKE I YTEHUU MapaMeTPOB

rpu oMoty [1K u HART-Monaema
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Konodka XP1 XS
LUEMb | Kowm. UMb [ >
_U O _U 1 J_ ~
+U ﬂ +U 2 . V||_|
KT 3 KT 3
b L
Fin | Test+ Fin 5
TEST | Test- TEST 6
3- 1 7
K+ 2 —L 8
=t
K+ 10
XS1* XP1*
UEMb | —<
tgg_é ; i‘ HART
185 C |3 KoMMyHUKamap
L
5 p—
Loop- 6
7 E BN
Loop+ 8 :
9
10
Mempan-300r1P

1 - HCTOYHHMK NUTaHHS

2 — BTOPHYHBIH IPHOOD (TETUIOBBIMHUCIUTEITh, CIETIUK- PACXOJOMEP H T.IL.)

XP1 - Bunka tina 2PMI22B1011I1E1B

XS1 - poszerka Trma 2PM22KITH10I'1B1

XP1* - Bunka tina 2PM22KIIH101I1B1

XS1* - poserka trma 2PM22610I'1B1

[Mpumeyanue — [Ipu UCHIONHEHUH TTPE0Opa30BaTENs C CATLHUKOBBIM BBOJIOM IIPOBO/IA MPHUCOSIHHSITh K KOJIOJIKE

Pucynoxk JI1.6 - Cxema nonkirouenust npeodpazosarerns Merpan-30011P ¢ mudpoBsim
BBIXOJJHBIM CUTHAJIOM KO BTOPUYHOMY ITPUOOPY MPH HACTPOMKE WIIM YTEHUH [TapaMeTPOB

npu oMo kK HART xomMmyHuKaTopa
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XP1 Xs1

UMb [>- — [ UMb
U 1 - - 1 -U
U2 Looom mo, 2 U
XS XP1* XP1* XS1*
UMb <] A [ > [ UMb
L5 A |1} HRE [,\ /\‘ Re m {1 [ 485A
B

L85 B f 2 | L858

3 [ 485 C

2| 3 \ |
L5 C [3 ] N F ;
Mempan-3001P ‘ = C (onuuoHansHo) = ‘ Mempar-300P

A
B | CACTEMA
T2 YNPABAERMA
C

XP1 X1
UEMb  [>—
- 1

2

T un

XS1* XP1*

UMb [«
L85 A |1

L858 |2
485C |3

Mempax-300MP

1 - ucrounnk nuTaHUA

XP1 - Bunka tama 2PMI22B101I1E1B

XS1 - pozerka Trma 2PM22KITHI10I'1B1

XP1* - punka tuma 2PM22KITH10L11B1

XS1* - pozerka tuma 2PM22610I'1B1

RC — cornmacyroruii pe3ucTop ¢ CONpoOTUBIICHUEM, COBIAAAIOIINM C BOJIHOBBIM COIPOTHUBIICHHEM IIPUMEHAEMOT0 Kabems
IIpumeuanns

1. PexoMenmyembliii kKaOemb JUIs JIMHUM CBSI3M THIIA “BUTAas apa” ¢ BOJIHOBBIM conpoTuBiieHueM 120 Om.

2. Coracyoliie pe3ucTophbl MOKIIOYAIOTCS K JIMHUU CBSI3W B HanOoJIee yIalIeHHbIX To4KaX. Jlomyckaercsi CoBMeCTHast
MPOKJIaJIKa B OHOM KabeJie POBOIOB LIeTIel MUTAaHUS JaTYMKa U JIMHUH CBA3H. B 3TOM cityyae pekoMeH1yeTcst SKpaHHPOBaH-
HBIA Ka0esb ¢ W30JHPYIONIel 000JI0UKOM. 3a3eMileHHe dKpaHa MPOU3BOAUTH B OJHOM M3 JIBYX HauboJiee yIaJIeHHBIX TOYEK
ka0enst (HanpuMmep, IyTeM COEANHEHMSI 3KpaHa ¢ KOPITyCOM JIaT4uKa). JloImycKaeTcst MMTaHue HECKOJIBKUX JATYUKOB OT OJJHOTO
0JIOKa I TaHWS.

3. Ilpu ncrionHeHnM peoOpa3zoBaTesst ¢ CATbHUKOBBIM BBOJIOM MPOBO/IA IIPUCOECANHSATD K KOJIOJIKE.

Pucynok JI.7 - Cxema moakIrOYeHusI HECKOJIBKUX TTpeoOpazoBareneit Merpan-300I1P ¢

IU(PPOBBIM BBIXOJHBIM cUTHaToM RS-485.
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Mempa+-300[P

1 - UICTOYHMK TIUTAHUS

2 — epcoHaNbHBINA KOMITBIOTEP

XP1 - Bunka tuna 2PMI 2261011 E1B
XS1 - pozerka Tuna 2PM22KITH10I'1B1

XP1* - Bunka tria 2PM22KITH1011I1B1

XS1* - pozerka Tuna 2PM22510I'1 B1

HpHMeanHe — HpI/I HCIIOJTHCHHUH r[peo6pa3OBaTem1 C CAJIbHUKOBBIM BBOJIOM MPOBOAA MIPUCOCANHATDH K KOJIOAKE

Pucynok JI1.8 - Cxema nonkimouenust npeodpazosareist Metpan-300I1P ¢ mudposbM

Konodka XP1 XS1
LEMb | KoHm. UEMb | >
-U 0 -U 1 M
+U i +U 2
KT 3 KT 3
L L
Fin | Test+ Fin 5
TEST | Test- TEST 6
3- 1 1
K+ 2 —L 8
3- 9
K+ 0
XS1* XP1* K
UEMb  [>—
485 A 1 A" MpeoBpasobamens
LBSB |2 g Rs-es/uss |UB Use
485 C 3 T
L
5
Loop- 6
1
Loop+ 8
9
10

BBIXOIHBIM cHrHaiioM MO0dBUS K mmepcoHaTbHOMY KOMITBIOTEPY
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IMPUJIOKEHUE M
(Cnpasoynoe)

Cxema yCTaHOBKHM NPHUCIIOCO0ICHHS IJIS1 AEMOHTAKa Npeodpa3oBaTteist
5 2
2 — —
1 / u \
\
| \ QJ

ot A

1 - Gont

2 - nanen
3 - maiiba
4 - raiika

5 - ymop

Pucynok M. 1
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Ipunoxkenue H
(O6s13aTEIBHOE)

CxeMbl YCTAHOBKH TeJIa 00TeKaHUsI

| NNNNNNN

1 - xoprryc
2 - Teso 00TeKaHus
3 - xome110 pesuHoBoe 007-010-19-2 T'OCT 9833

[Ilpumevanue - bonrel kKperuieHUs Tena OOTEKaHUs HE TTOKa3aHBbI.

Pucynoxk H.1 - Cxema ycTaHOBKH Tena 00TEKaHUs MPeoOpa3oBaTesi HCTIOTHEHUS

A tunopasmepa [y 25 mm
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Koabuo pe3uHoBoe

[Ipumevanu4
1. bonTsl kpersieHus Tena 00TEKaHHs HE TTOKa3aHbI.

2. Konb1o pe3snHoBoe ykazaHo B Tabimie H.1.

Pucynok H.2 - Cxema ycTaHOBKH TeJla OOTEKaHHUsl B IPOTOYHOM YacTH
npeodpazoBareseil ucnoiaHenus A tunopasmepos y 32, Jy 50, dy 80,

Hy 100 mm
Tabmuma H.1
HcnonHenvie pe3uHOBOTo
dy, Mm xoieiia mo I'OCT 9833

32 Komsuo 007-010-19-2
50 Kompmo 011-015-25-2
80 Komsuo 017-020-19-2
100 Komsuo 019-025-36-2
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o Koo pesuHoboe

[Ipumevanu4
1. Komsio pesunoBoe 007-010-19-2 ITOCT 9833 nns tunopazmepa Jy 25.
2. Kosnbrio pesunoBoe aiist tuniopasmepon [y 32, Iy 50, dy 80, dy 100

yka3zaHo B Tabiuue H.1.

Pucynok H.3 - Cxema ycTaHOBKH TeJla OOTEKaHHWs B IPOTOYHOM YacTH
npeoOpazoBareseit ucnonnenus L tunopasmepos y 25, [y 32, dy 50, dy 80,
Hy 100 mm
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MPOKJIAJKA

v,

2

[Ipumevanue - bonrel kKperieHUs Tena OOTEKaHUs HE TTOKa3aHBbI.

Pucynok H.4 - Cxema ycTaHOBKHM Telia OOTEKaHHS B IPOTOYHOM 4acTu

npeoOpasoBareneit ucrnomHenus: B tunopasmepos [y 150, [y 200 mm
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Koub1o pe3unoBoe

065-070-25-2 TOCT 9833

Pucynoxk H.5 - Cxema yctaHOBKH Tena 0OTeKaHHs B TPOTOYHON YacTH

npeoOpazoareneit Tunopazmepos Jy 250, Iy 300 mm
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HPUJIOKEHUE I1

(Ob6s13aTesIbHOE)

CxeMbl coelMHEHM M MOAK/II0YEHH Ipeodpa3oBaTtelisi PU NMOBEPKe

MeTtpaHn-300I1P

1

Konogka XP1 | Xs1
LENb [KoHT. LUEMb (—>— |_._ - UcTouHuk
-U 0] -U 1 nuTaHus
U il +U 2 Py + bB5-48
KT | 3 KT | 3 1
4 4 -
Fin |Test+ Fin 5 +
TEST |Test- TEST | 6 — reneparop
o- 1 7 RH(n) -
K+ 2 —L 8 J_
—L o- 9 =
K+ 10 +
YacTtoTomep
R1 R2 Y3-64
1

XP1 - Buiika tuna 2PMI22B1011E1b;

XS1 - pozerka tuma 2PM22KITH10I'1B1;

RH(1) — conpoTHBICHHE HATPY3KH TSI HMITYJILCHOTO BBIXOTHOTO CUTHAJIA;
R1 — pesucrop (82,0 £4,1) xOm 0,125 Br;

R2 — pesucrop (15,00 £ 0,75) kOm 0,125 Br.

[Tpumeuanus

1 IIpu ucnonHeHun npeoOpa3oBaTelis C CaTbHUKOBBIM BBOJOM MPOBOJA MPH-

COCOUHATH K KOJIOJKCE.

2 B xauecTBe COITPOTHUBJICHUA HAI'PY3KH AOITYCKACTCA UCITIOJIb30BAThL Mara3suH

conpotusnennii P4831.

Pucynok I1.1 - Cxema nogxiroueHus: npeoOpa3oBaTelis py OMpeIeIeHuN
napaMeTpoOB UMITYJIbCHOTO CUTHANA, MOIPEIIHOCTA U3MEPEHUSI 00beMa M0 UM-

ITyJIbCHOMY CUTHAITY
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MeTpan-300I1P

XP1 - punka 2PMI22B10II1E1B
XS1 - pozerka 2PM22KITH10I'1 B1
P1 — nepexonnuk (Bxonut B cocraB Metan-5501P).

1

pacxona
MeTtpaH-5501P

Konogka XP1 | XS1
LIEMb |KoHT. LUENb |—>— P1 LUEMNb |—>—
-U O -U 1 -U 1 - VICTOYHMK
+U a +U 2 +U 2 nuTaHus
KT 3 KT 3 3 _|_ + b5-48
4 4 4 J_

Fin |Test+ Fin 5 5 =
TEST |Test- TEST 6 6
3- 1 7 7
K+ 2 8 8

- 9 9

K+ 10 10

WmmuraTop

[Tpumeuanue — [Ipu ucnoabp3oBaHuM NpeoOpa3oBaTeNis C CaTbHUKOBBIM BBO-

JAOM IIPOBOJa NPHUCOCIUHATH K KOJIOJKE.

Pucynok I1.2 - Cxema noakitoueHus mpeoOpa3zoBaTelis Py ONpeIeIeHUN o0-
TPEUTHOCTU U3MEPEHUS 00bEMa MO0 UMITYJIbCHOMY BBIXOJIHOMY CUTHAITY

C HCIIOJIb30BaHUEM UMHTATOpa pacxoaa Merpan-55011P
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Konogka XP1 | Xs1
LUEMNb [KoHr. LUEMNb [—>— _
v 1o v 1 T Yo
+U ,D. +U 2 + b5-48
KT 3 KT 3 J_
4 4 =
Fin |Test+ Fin 5 +
TEST |Test- TEST [ 6 |4 renepatop
o- 1 7 r -
K+ 2 —L 8 J_
L 5T -
K+ 10
XS1 XP1
LEMb | —<&—
485 A | 1
485 B | 2
485 C | 3
4 -
5 BonbTtmeTp
Loop- | 6 +
7 RH(T) J_
Loop+ 8 =
9
10
MeTpaH-300[1P

1

XP1 - Buiika tuna 2PMI'22B1011E1b;
XS1 - poserka tuna 2PM22KITH10I'1B1,
XP1* - sunka tuna 2PM22KITH10II1BI1;
XS1* - pozerka Timna 2PM22B510I'1BI;
Ru(t) — Mara3un conporusnenuii P4831.

[Tpumeuanus

1 IIpu ucnonHenun npeoOpa3oBaTelis C CaIbHUKOBBIM BBOJOM MPOBOJA MPH-
COCJIMHSTH K KOJIOJKE.

2 B xauecTBe CONPOTUBIICHUS HATPY3KH JOITYCKAETCs UCIIOIb30BaTh MEPY CO-
IIPOTUBJICHUIA.

Pucynoxk I1.3 - Cxema noaxiroueHus: npeoOpa3oBaTelis py ONpeIeIeHuN
IIapaMeTPOB TOKOBOI'O CUTHAJIA U ITOTPEIIHOCTH U3MEPEHMSI pacxo1a
10 TOKOBOMY CUTHAILy
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Konogaka XP1 | XS1
LIEMb |KoHT. LEMb [—>— P1 LEMb |—>>—
U o U 1 I: -U 1 - WcTovHuk
+U 0 +U 2 +U 2 nuTaHus
KT 3 KT 3 3 L+ b5
4 4 4 J_
Fin |Test+ Fin 5 5 =
TEST |Test- TEST 6 — 6
3- 1 7 7
K+ 2 _L 8 8
L 3- 9 | 9
K+ 10 — 10
XS1* XP1* Wmutarop
LEMNb |[—& pacxozna
485 A 1 MeTpaH-5501P
485 B | 2
485 C 3
4 -
5 BonbTmeTp
Loop- | 6 +
7 RH(T) 1
Loop+ | 8 =
9
10
MeTpaH-300I1P

1

XP1 - Bunka Tuma 2PMI'22B1011I1E1B;

XS1 - pozerka Tuma 2PM22KITH10I'1B1;

XP1* - punka tiima 2PM22KITH10L1B1;

XS1* - pozerka tuna 2PM22B10I'1 B1;

R .- marasun conporusienuii P4831;

P1 — nepexonnuk (BxoauT B coctaB Metpan-300I1P).

[Tpumeuanue — [Ipu ucnonabp3oBaHUM NpeoOPa30BaTENIs C CATbHUKOBBIM
BBOZIOM ITPOBOJA MMPUCOETUHSATD K KOJIOJIKE.

Pucynok I1.4 - Cxema nojxiroueHus: npeoOpa3oBaTelisi py ONpeeIeHuN
NOTPELIHOCTH U3MEPEHUS IO TOKOBOMY CUTHAJTY C HCIIOJIb30BAHUEM
uMuraropa pacxoja Merpan-5501P
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Konopgka XP1 | xs1
LEMb [KoHT. LUEMNb [—>— R
T 1o o 1 [T oo
+U .D. +U 2 + B5-48
KT 3 KT 3 J_
4 4 =
Fin |Test+ Fin 5 +
TEST |Test- TEST [ 6 |9 renepatop
- 1 7 RH(n) o -
K+ 2 _L 8 J_
L 5T -
K+ 10 .
R1 R2 ”a‘ﬂng’;" °p
XS1 | xP1 J—'
LEMb |[—&— MK
485 A | 1
485 B | 2
485 C | 3
4
5 HART-
Loop- 6 Hart  mogoem COM—|1M:L7
7 RH(T)
Loop+ 8 =
9
10
MeTpaH-300I1P

1

XP1 - Bunka tuma 2PMI22B61011E1B;

XS1 - poszerka tumra 2PM22KITH10I'1 B1;

XP1* - punka turma 2PM22KITH10II1B1;

XS1* - pozerka Tuna 2PM22B10I'1B1;

Ru(1) — conpoTuBieHue Harpy3KH Uil UMITYJIbCHOTO BBIXOAHOI'O CUTHANA;
RH(T) — conpoTuBIieHNE HArpy3KU AJIs1 TOKOBOT'O BBIXO/IHOTO CUTHAJIA;

[IK — nepcoHanbpHbIN KOMIBIOTED;

R1 — pesuctop (82,0 + 4,1) xOm 0,125 Br;

R2 — pesuctop (15,00 + 0,75) kxOm 0,125 Br.

[Tpumeuanus

1 IIpu ucnomHeHUM TipeoOpa3oBaTeNsi C CaTbHUKOBBIM BBOJIOM IMPOBOJIA TIPUCOSIH-
HSTh K KOJIOJIKE.

2 Bmectro HART — monemMa 1 mepcoOHaJIbHOTO KOMITBIOTEpa JIOMYCKASTCsl UCTIONIb30-
BaTh KOMMYHHUKATOP.

3 B kauecTBe CONPOTHUBIICHUSI HATPY3KH JIOIMYCKAETCs UCIIOJIb30BAaTh Mara3uH COIpo-
TuBNieHU P4831.

Pucynok I1.5 - Cxema moxiroueHus mpeo0pa3oBaTelis Py ONpeAeICHUH
MOTPEITHOCTH U3MEPEHUs 110 IudpoBoMy curHainy Ha 6aze HART - mporokona
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1

XP1 - Bunka tumma 2PMI22B510111E1B;
XS1 - poszerka tuia 2PM22KITH10I'1 B1;
XP1* - punka turma 2PM22KITH10II1B1;
XS1* - pozerka Tuna 2PM22B10I'1 BI;
Ru(1) — conpoTHBIIEHUE HATPY3KH JIJIs1 UMITYJIbCHOTO BBIXOJIHOTO CUTHAIA;
1K — nmepcoHaJIbHBIA KOMIIBIOTED;

R1 — pesucrop (82,0 £4,1) xOm 0,125 Br;
R2 — pesucrop (15,00 £ 0,75) kOm 0,125 Br.

[Tpumeuanus

1 Ipu ucnomHeHUH Mpeodpa3zoBaress ¢ CaJbHUKOBBIM BBOJIOM MPOBOJA MPH-

COCOUHATH K KOJIOJKCE.

Konogka XP1 | xs1
LIEMNb |KoHr. UEMNb |—>>— |_’_ - WcTouHmK
-U (@] -U 1 nuTaHus
+U il +U 2 * + B548
KT | 3 KT | 3 1
4 4 -
Fin |Test+ Fin 5 +
TEST |Test TEST[ 6 reneparop
- 1 7 RH(n) -
K+ | 2 _L 8 1
[LESE =
K+ 10
R1 R2 Hacorouep
1
XS1 XP1
LEMb |—&— MK
285 A 1 A+ Mpeobpa-
485_B > 3oBatens USB s "USB"
= B-  USB/RS485
485 C | 3
4
5
Loop- 6
7 1
Loop+ 8 =
9
10
MeTpaH-300I1P

2 B xauecTBe COITPOTHUBJICHUA HAI'PY3KH AOITYCKACTCA UCITIOJIb30BAThL Mara3uH

conpotusneHnii P4831.

Pucynok I1.6 - Cxema noakIroueHus mpeoOpa3oBaTesis Py ONpeIeIICHUN
MOTPENTHOCTH U3MEPEHHS 10 ITU(POBOMY CUTHAITY Ha 0aze

ModBus — npoTokoiia
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Konopgka XP1 | XSs1
LIEMb |KoHT. UEMNb |—>>— i
-U (0] -U 1 O
+U a +U 2 bl
KT 3 KT 3 +
4 4 ©
Fin |Test+ Fin 5
TEST [Test- TEST 6
3- 1 7 8
K+ 2 ﬂ ~ 2 on
K
K+ 10 O
XS1 XP1
LEMb | —<&—
485 A | 1
485 B | 2
485 C | 3
4 -
5 O-- _?_ T
RH
Loop- 6 Ij @
7 [
+ | I
Loop+ | 8 O-—&—-
9 brok peructpaummn
10 pacxooMepHOM
MeTpaHn-300[1P YyCTaHOBKM

1

XP1 - Bunka tuna 2PMI22B51011I1E1b;

XS1 - pozerka tuma 2PM22KITH10I'1 B1;

XP1* - punka tuma 2PM22KITH10I1I1B1;

XS1* - pozerka tima 2PM22b10I'1B1;

RH — conpoTuBieHre HArpy3KH OJIOKA PErHCTPALMN PACXOOMEPHOM YCTAHOBKH.

[Tpumeuanue - [1pu ncnonHennn mpeoOpa3oBaTelis C CATbHUKOBBIM BBOJIOM
IIPOBO/IA ITPUCOEIUHSATH K KOJIOJKE

Pucynok I1.7 — Cxema coeqMHEHMI MPU OTIPEICTICHUH TOTPEITHOCTH
U3MEPEHUs: 00bhEMa TI0 UMITYIILCHOMY WJIM PACcXo7ia MO0 TOKOBOMY BBIXOIHBIM
CUTHAJIaM Ha PacXx0JOMEPHOM CTEHE

127






