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Hacrosiiiee pykoBOACTBO MO AKCIUTyaTallMU MpPEAHA3HAUEHO ISl M3Y4EHUS
YCTPOWCTBA, MPUHITUIA PaOOTHI, MPABWJI IKCILTyaTaIllK, TEXHUYECKOTO O0CITy>KHBa-
HUSI M TIOBEPKH BHXpPEaKyCTHYeCKoro rmpeoOpaszoparens pacxoga Metpan-300I1P (B
JabHEHIIeM - mpeoOpa3oBares).

B pykoBOJCTBE M0 3KCIUTyaTalluyd MPUBEIEHBI OCHOBHBIE TEXHUYECKHE XapakK-
TEPUCTUKH TIPeoOpa3oBaTesisi, CBEICHUS O paboTe OTACIbHBIX (DYHKIIMOHAIBHBIX YCT-
POICTB, TpeOOBAHMSI, KOTOPHIE TOJIKHBI BBITTOIHATHCS MPU MOHTAXKE M IKCILTyaTallly,
yKa3aHUs 110 OBEPKE, MpaBuIia TPAHCIOPTUPOBAHUS U XPAaHEHUS U APYTHE CBEICHUS,
HEOOXOIUMBIE TSl 00€CTICUeHHS TIPABUITBHOM SKCIUTyaTalluy IpeoOpa3oBaTers.

[Tpu skcrutyatanum mpeoOpaszoBaressi JOMOJHUTEIHLHO PYKOBOICTBOBATHCS
nacnoprom CIII'K.407131.026 I1C.

Konctpykmus nmpeoOpaszoBaTesnisi MpeanpusITHEM-U3TOTOBUTENIEM TTOCTOSIHHO CO-
BEPILIEHCTBYETCS, IO3TOMY MOTYT OBITh HE3HAYUTEIBHBIE OTIUYHS OT MPUBEIECHHOTO
B HACTOSIIIIEM JIOKYMEHTE OIUCAHUS, HE BIUSIOMIME HAa paOOTOCTIOCOOHOCTh M TEXHU-
YECKHE XapaKTEPUCTHKH MPEOOpa3oBaTEIIs.

[lepeyeHb TOKYMEHTOB, Ha KOTOPBIC TaHbI CCBUIKH B HACTOSIIEM PYKOBOJICTBE

0 AKCILTyaTalliu, MPUBEJIECH B MPUIIOKEHUU A.

1 OIMCAHHME U PABOTA

1.1 Ha3uayeHue u3neJaus

1.1.1 IIpeoGpa3zoBarens mpeaHa3HAuYeH )i U3MEPEHUs pacxoia U o0bema BO-
JIbl M BOAHBIX PaCTBOPOB B 3aIlOJIHEHHBIX TPYOOIIPOBOJaX B CUCTEMAaxX BOAO- U TEILIO-
CHaOXXeHUs! (MUTHEBOTO, TOPSIUEro, TEXHUIECKOT0) KaK B COCTaBE TEIIOCUETUMKOB MU
CUETYMKOB-PACXOJIOMEPOB, TaK ¥ aBTOHOMHO.

1.1.2 Bup xmumarudeckoro ucnonHenus: npeodpazoparens Y XJI 3.1 mo OCT
15150, Ho anst pabotel mpu Temnepatypax ot munyc 40 °C o umoc 70 °C.

1.1.3 IIpeobpa3zoBatens npenHazHayeH yis pabOThl BO B3PHIBOOE30IMACHOM

IIOMEILIEHUH.



1.1.4 Tlopsimoxk 3amuicu 0003HAUEHUS MPEoOpa3oBaTENEH Py 3aKa3e:

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

| — HaumeHoBaHME peoOpa3zoBaTels.

Il - muamerp ycmoBHOTO mMpoxojma mpeodpazosarers Jly, mm (25, 32, 50, 80,
100, 150, 200, 250, 300).

I11 - xon mpeoOpazoBaress B 3aBUCUMOCTH OT CIIOCOO0A MOHTaXKa:

- A - Ko mpeoOpa3oBaTesisi ¢ KOHUYECKUMU MEPEX0IaMHU, BHITOJHEHHBIMU
B ITPOTOYHOM yactu, aiis y 25, 32, 50, 80, 100 mwm;

- B - xon1 npeoOpazoBaTensi ¢ KOHUWYECKUMH TepeX0AaMu, MOHTUPYEMbIMU
Ha TpyOONpPOBOJ OTAETBLHO OT MPOTOYHOM YacTy, 1yt [y 150, 200 mm;

- L — xoxn mpeoOpa3oBaTesisi ¢ MPOTOYHOM YaCThlO, BHITIOJIHEHHOM JIUThE-
BBIM CIIOCOOOM (KOHUYECKHUE MEPEXObI B IPOTOUYHOM YaCTH).

[Tpumeuanue - [t npeodpazosareneit [y 250, [y 300 MM Koj1 HE yKa3bIBaeTCH.

IV — 1iena ummnysbca BBIXOIHOTO CUTHAJIA COTJIacHO Tadmwuie 1.2.

V — Koj MarepualioB KOMIUIEKTa MOHTXHBIX YacTel, KOHTAKTUPYIOIIUX C U3Me-
PAEMOI CPEIIOH COTJIACHO MPUIIOKEHHIO b.

ITpumeuanue - Kox He ykaspiBaercst pu 3armcy B rosie X| - KO.

VI — ko Halu4Ksa U BUJAa TOKOBOI'O BEIXOHHOro curHaia 4-20 MA ¢ JUHENHO
BO3pacTaroliei xapakrepucTukon (42) nim 20-4 MA ¢ nuHelHO yObIBarolel xapak-
TEPUCTUKOU (24).

VII - xon Hamuus mrdposoro curnana no HART mporokony — H (Tonsko mpu
HAJIMYMU TOKOBOT'O BBIXOJHOTO CUTHANIA).

VI - kon Hamuus nugpoBoro curHaia mo ModBus mpotokory — Mod.

IX - kox maymmmuus JKKU - U.

X - KO 3JIEKTPUYECKOTO MOACOCANHEHHS MMUTAHUSI U UMITYJIbCHOTO BBIXOJA:
casibHUKOBBIN BBOJI (C) win mrencenbHbii pazseém (LLIP).

Xl - Ko KOMITIEKTa MOHTKHBIX YacTel COTJIaCHO MPUJIOKEHUIO B.

X1 — ko HAMYUs TPOTOKOJIA MPOJIUBKH — [1.
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X111 - HopMaTUBHBIN TOKYMEHT (TEXHUYECKHE YCIOBHSI) HA MPeoOpa3oBaTeb.
[Tpumeuanue — [1pu opopmitennu 3akaza o6o3HaueHue TY He yKa3bIBaTh.
[TpumMepsl 3anCH YCIOBHOTO O0O03HAYEHHMSL:

- mpu 3akaze npeodpazoBarenst Metpan-300I1P ¢ nuameTpoMm yciIOBHOTO Mpo-
X0J1a MPOTOYHOM YacTu npeodpazoBatesns Iy80 MM, ¢ KOHUUECKUMU TIEpEX0aMHu, BbI-
MOJTHEHHBIMU B MPOTOYHOM yacTu mpeoOpazoBarenst (MCHOIHEHUE A), C IEHON HM-
nynbsca 0,01 M>/HMII, ¢ MaTepraliaMH, KOHTAKTUPYIOIIUMHU C U3MEPSIEMOM CPENIOH, IO
xoay 01 (Marepuansl MPOTOYHON YacTH), C TOKOBBIM BBIXOJHBIM cUrHaJIOM 4-20 MA, ¢
ppoBbIM BBIXOAHBIM curHanoMm no HART- mpotokomny, ¢ XKKU, ¢ moakimoueHrneM
BHEIIHMX 3JIEKTPUYECKUX LIETIeN MUTAHUS U UMITYJIbCHOTO BBIXOJHOTO CHUTHAJA 4Yepes3
casibHUKOBBIN BBOJ (C), C KOMILIEKTOM MOHTaXHbIX yacTeil o koxy K1, ¢ mporoko-
JIOM TIPOJIUBKH
Metpan-300ITP -80-A—-0,01-01-42-H-U-C-KI -1I;

- B JJOKYMEHTAlLIMU JPYTroi MPOAYKIMHU, B KOTOPOM MOXKET MPUMEHSTHCS MPeo0-
pazoBarenb Metpan-30011P ¢ nnameTpoM yCcIoBHOIO mpoxoia MPOTOYHOM YacTH Mpe-
oOpazosarensa Jy200 MM, ¢ KOHUYECKUMH TE€PEX0/IaMU, MOHTUPYEMBIMU Ha TPYyOO-
NPOBOJI OTHEIBHO OT MPOTOYHOM yacTu (McnonHeHust B), ¢ nenoir mmmynsca 0,1
M>/MIMII, ¢ MaTepHATIAMH, KOHTAKTHPYIOIIMME C H3MEpeMOii cpesioit, o Koy 02 (Ma-
TepHaibl MPOTOYHOM YACTH), ¢ UUQPPOBBIM BBIXOAHBIM curHasiom 1o Modbus-
IPOTOKOJY, C MOAKIIOUEHUEM BHEIIHUX 3JIEKTPUUECKUX LENeH Leneil MUTaHus U UM-
MyJIbCHOTO BBIXOJAHOTO CHUTHaJIa yepe3 IrenceiabHbid pazbeéM (IP), ¢ xommiekTom
MOHTaKHBIX YacTe 1o Koy K2:

Metpan-300I1P — 200 - B- 0,1 - 02 - Mod — IIIP — K2 TV 4213-026-12580824-96.



1.2 XapakTepucTuku

1.2.1 IpeoGpazoBarenb npeaHa3HAuEH Uil U3MEPEHUsI 00beMa U pacxoja Bo-
JIbl ¥ BOJHBIX PACTBOPOB CO CIEAYIOINIMMHU apaMeTpaMu:

- temmneparypa ot 1 go 150 °C;

- m30BITO4YHOE AaBiieHue 10 1,6 MIla;

- BSI3KOCTH 10 2 10 M.

1.2.2 MuHMMaIbHBIE ¥ MAKCUMATbHBIE 3HAYCHUS U3MEPSIEMOTO pacxoja B 3a-

BUCHMOCTH OT TUaMETpa YCIOBHOTO Tpoxoa npeodpazosarens (/ly) ykasaHsl B Ta0-

mmue 1.1.
Ta6mmma 1.1
Ny, 3Ha4YeHUs pacxo/ia, Mg
MM Qmin Qmax Ql QZ
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
[Mpumeuanne: Q; u Q, — rpaHUYHBIC 3HAYECHUSI HOPMUPOBAHUS pACcX0/1a pU
HOPMHUPOBAHUM MOTPEIIHOCTEN.

1.2.3 Jlns mpenoTBpaiieHus: KaBUTAMU U 00ecreueHns paboToCocoOOHOCTH
npeoOpazoBarens mpu pacxoae Q m30bITOYHOE AaBlieHHE KUAKOCTH P Ha paccros-
Hun 5 Jly HYoke peoOpas3oBarelis TOJDKHO OBITh HE MEHEE BBIYMCICHHOTO 110 hopMy-
J1e:

P = 3-AP+1,3-P,,(1), (1.1)
rne P — u30bITOYHOE AaBiieHNWE B TPyOOMpOBOE Ha paccTosiann 5 [y Hike peobpa-
soBaresrst, MITa (kre/cv?);
P.n(t) - JaBIeHUE HACKHICHHBIX TAPOB JKUIKOCTH MpU e (PaKTUUECKOM Temrie-

parype t, Mlla (KFC/CMZ). 3Hauenue P, 115 BOIBI IPUBEACHO B MPUIIOKEHNUH [



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

1.2.4 TIpeoOpazoBarenb UMEET UMITYJIbCHBIN BBIXOHOM CUTHAJ TUIA «3aMKHY-
TO/pa3oMKHYTO» (omnTomnapa). JlomoJHUTENbHO MOTYT MPHUCYTCTBOBAaTh, KAaK OIILIWH,
BBIXOJIHBIE CUTHAJIBI IPYTUX TUIIOB:

- QHAJIOTOBBIN CUTHAJI TOCTOSIHHOTO TOKA (B JaJIbHEHIIIEM — TOKOBBIN CUTHaN);

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

- poBoii curHai Ha 6ase mpoTtokosa ModBus RTU B cranmapre EIA RS-485;

- curnain Ha JKKH.

1.2.5 ITapamMeTpbl UMITYJILCHOTO BBIXOTHOTO CUTHAJIA

1.2.5.1 IMmyIbCHBIN BBIXOJHOW CHUTHAN THIIA «3aMKHYTO/Pa30MKHYTO» 00eC-
MEYMBACT MAKCUMAJIbHBIA TOK KOMMYTalud 32 MA, MakKCHUMAJIbHOE HAaIlpSKEHUE
kommyTaru 30 B 1 nMeeT raibBaHu4eCcKyIo pa3BsI3Ky OT KOpITyca IMpeoopazoBarers,
aHaJIOroBOT0 CUTHaIa U HM(POBOro curuaia B crannapre RS-485.

1.2.5.2 HomuHanpHasi cTaTUUeCKasi XapaKTepUCTHKA MpeoOpa3oBaTesis 1Mo M-
IyJIbCHOMY BBIXOJIHOMY CHUTHAITy UMEET BU/I:
~C-36 -10°

Q

rne T — nepuoj ciieIoBaHMS BBIXOIHBIX UMITYJILCOB T, Mc;

r (1.2)

Q —3HAYCHHE H3MEPEHHOTO PE0OPA30BATEIEM PACKOIA, M /4
C — LIeHA MMITYJIbCA [IPEOOPA30BATEIIS, M /HMIL
1.2.5.3 [lena ¥ JIUTETHLHOCTh UMITYJIbCA MMITYJILCHOTO BBIXOJHOTO CHUTHAJIA
npeoOpa3oBaTes HACTPAUBACTCS TIO IUPPOBBIM POTOKOJIAM.
[IpeoOpazoBarenb nMeeT OCHOBHYIO 1ieHy (C1) ¥ JUTMTEILHOCTL HMITYJTbCa (71),
npuBeAEHHYIO B Tabmuie 1.2.
[IpeoGpa3oBarenpb Tak ke UMEET BO3MOKHOCTh 3MEHEHUs 1IeHbl Ha C, 1 -
TEILHOCTH UMITYJIBCA T5.

I[JII/ITGJII)HOCTL HUMITYJIBCOB T2, MC, BBIYUCIICTCA 110 (1)0pMyJIe:

7,=1-n (1.3)



rJie N — JIr000e 1eJI0e YKCIIo U3 auarna3oHa ot 1 10 250 1 yJ1oBIeTBOPSIET YCIOBHIO:
C,-36 -10°
< _

<220 g .
‘ Qmax (1 4)

rac Qmax - MAKCUMAJIBHOC 3HAYCHUEC U3MCPACMOIO pacxoa COrjiaCHO Ta6m/1ue I.1.

Pexomenayemble 3HaueHus 1eHbl (Cy) U IIMTEIBHOCTh UMITyJIbca (7;) pUBE-

IeHbl B Ta0mume 1.2.

Ta0muma 1.2
OcHoBHas 11ieHa umnyibsca Ci, MM PeKozquz[yemaﬁ leHa - Mriylibea
C,, M™/uMn
Hy, MM Pexomennyemast JUTATEIIbHOCTD
OC_HfC])BCI){a}I JUTUTETEHOCTh UMITYJIhCa BCA
=2, Me =10 Mc 7= 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 MakcumanbHOE HanpspDKEHUE Ha MMITYJIbCHOM BBIXOJIE IpeoOpa3oBaTe-
J51 B COCTOSIHUM ‘3aMKHYTO” NPU MAaKCUMAJIbHOM TOKE KOMMYTAl[UM HE MPEBBIIIACT
1,5B.
1.2.5.5 O6beM n3MepsieMoii cpeabl V, M°, BBIMHCIIETCS 110 hopMyIe:
, V=N.C, (1.5
rre N — KoJIM4yecTBO MMITYJIbCOB, OCTYNMBIIMX Ha UMITYJILCHBIM BBIXOJ IPeoOpas3o-
BaTeJIsl, WUMII,

3
C- 1eHa umIybca mpeoOpa3oBaTelis , M /MMIL.




1.2.6 ITapametpsr JKKU
1.2.6.1 2)KKU oTobpaxaet cieayronryro nHHOpMaIuio:

3
BCJIIMYMHY MI'HOBCHHOTI'O pacxoa, M / q;

3.
BEJIMYMHY HAKOIUIEHHOTO 00beMa, M’

BpeMsl HapaOOTKK MpeoOpa3oBaTelis pacxoia, u;

TemnepaTypy usmepsemMoit cpensl, °C;
- KOJIbI ICKJTFOUHMTEITHHBIX CUTYAITUH - CUMBOJIBI «0», «Ly, «d», «H», «A», «E».
1.2.6.2 ®opmat orobpakenust undopmaruu Ha XKKU:

- BEJINYMHA MTHOBEHHOT0 pacxoaa — XXX, XX M/a (4rCI0 3HAKOB MOCIIE 3arlsi-

TOM 3aBUCHUT OT TEKYIIIETO 3HAYEHUS pacxoa U yCTaHABIUBAETCSI aBTOMATUYECKH );

- BEJIMYMHA HAKOIUICHHOTO 00beMa — XXXXXXX, X > (4MC0 3HAKOB MOCIE
3aIATOM ONpeessieTCsl LIEHON UMITYJIbCa U yCTaHABIIMBAETCSl aBTOMATUYECKN);

- Bpemst HapaboTku — XX XXX, X u;

- Temrmeparypa uzmMepseMoit cpeapl — XX, X °C.

[Tpumeuanne - OToOpaXkeHHEe BpeMEHH HapaOOTKU W TeMIepaTyphbl IPOUCXO-

JTUT TTOTIEPEMEHHO B OJTHOM CTpoKe ¢ uHTepBajioM (4 = 0,5) c.

1.2.7 TTapaMeTpbl TOKOBOTO BBIXOJHOTO CUTHAJIa
1.2.7.1 Tokosbiii curnan coctarisier 4-20 MA (20-4 MA), umeeT rajgpBaHUYE-

CKYIO pa3Bsi3Ky OT KopIyca IpeoOpa3oBaressi, UMITyJIbCHOIO CHUTHAja, HU(POBOro

curHasia B crapaapte RS-485 u mepemaercs mo TOKOBOM METie OTACIBHO OT JIMHUMA

NUTaHus TpeoOpazoBates (YeThIPEXITPOBOIHAS CXEMa BKITFOUSHHUS).
1.2.7.2 HoMuHasibHasi cTaTHYECKasl XapaKTEpUCTHKA MPpeoOpa3oBaTens Mo To-

KOBOMY BBIXOJTHOMY CUTHAITy C JIMHEHHO BO3PACTAIONICH 3aBUCUMOCTBIO aHAJIOTOBOTO

BBIXOZHOTO CUTHAJIA OT BXOJHOW M3MEPSEMOM BEIMUMHBI UMEET BUJIL:

=] + (Q_QHHM)'(Imax — Imin)

min
QBHI/I - QHHH

rae | — Tekyiee 3HaYeHNE BBIXOJJHOTO CUTHAJIA, MA;

! (1.6)

3
Q — Texy1ee 3HaYEHME pacxona, M /d;

| max 11 | min — BEpXHEE U HIKHEE MPEJIEbHbBIE 3HAYEHHSI BBIXOHOTO CUTHANA, MA;
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Quuy ¥ Qi — BEpXHHMIA U HYKHUI TPEIENbl M3MEPIEMOTO PacXxo/a 10 TOKO-
BOMY CHTHAILY, M°/d.
1.2.7.3 HoMuHasibHasi cTaTHYECKasl XapaKTEpUCTHKA TPpeoOpa3oBaTes mo To-
KOBOMY BBIXOJHOMY CHUTHAITy C JIMHEHHO yOBIBAIOIIEH 3aBHCHMOCTBHIO aHAJIOTOBOTO
BBIXOJIHOTO CUTHAJIA OT BXOJHON U3MEPSEMON BETMIMHBI UIMEET BUI:
_ (Q_QHHH)'(Imax B Imin)

max
QBH[/I - QHH[/I

rae I: ImaXl Ql QHHH, y Imins QBHH) TO K€, UTO U B (bOpMyHe (16)

I =1 , (1.7)

1.2.7.4 TIpeoOpa3zoBaTenb UMEET BO3MOXKHOCTh MEPEHACTPONKH XapaKTEPUCTH-
K{ TOKOBOTI'O BBIXOJJHOI'O CHTHajIa C JMHEHHO BO3PACTAOLIEN Ha JIMHEHHO yObIBaIO-
TIYI0 ¥ HA000POT.

1.2.7.5 TIpeobpa3zoBaTenb UMEET BO3MOXKHOCTh M3MEHEHHS U3MEPSEMOro Tra-
na3oHa JUIs TOKOBOT0 BbixoHOro curaaia (Q gy - Q gmr) 1o 1poBbIM CHIHAJIAM,
MHUHUMAJTLHOE 3HAYEHHE KOTOPOro BBIUMCIISIETCS 110 (popmysie:
1
10

3 .
e Qmax , M /9 - B COOTBETCTBHH ¢ Tabnmieit 1.1.

Qi = Quurmr = Qe - (1.8)

1.2.7.6 Conporusnenus Harpy3ku R, OM, 17151 TOKOBOTO CHUTHaNa peoOpazoBa-
TEJIs COCTaBIISACT:
Rmin = O

R =—42.(U-12) (1.9)

rne U — Hanpspkenue nutanwms, B, cornmacHo 1.2.10.1.

[Tpumeuanue - [1pu ucnonb3oBanuu HART - mpoTokona MUHUMAaTILHOE CONPO-
TUBJICHUE HAarpy3Ku cocTaBisieT He MeHee 250 Om.

1.2.7.7 TlutaHue TOKOBOI'O CHUTHAJIa OCYIIECTBIISIETCS OT BHYTPEHHEro OJioKa
MUTaHUS peodpa3oBaTens, FaTbBAHUYECKU PAa3BSI3aHHOTO OT HAMPSIKEHUSI MMTAHUS |

KOpITyca mpeodpazoBaTers.
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1.2.8 TTapameTps! IUPPOBHIX BBIXOAHBIX CUTHAJIOB
1.2.8.1 Iudposoii BeixomHOM curHan Ha 6aze HART-mporokona obecrieunBaeT
CBsI3b IpeoOpa3oBaTesst ¢ JPYrUMUA YCTPOMCTBAMH TPU MOMOILM YaCTOTHO MOJYJIMPO-
BaHHOT'O CHTHAJIA, HAJIOKEHHOTO Ha TOKOBBIM CUTHAJ M COOTBETCTBYET:
a) u3nUecKue rnapamMmeTpbl — TpeOOBAHUSIM ClrieUPUKAITIN PUZNIECKOTO YPOB-
Hs1 HART nporokona penakiuu 8.1 Bepcun HCF-SPEC-54;
0) KaHaJIbHBINA YPOBEHb — TPEOOBAHUSIM CIIEIU(PHUKAIINY KaHATBHOTO YPOBHS
HART nporokona penakiuu 2.1 Bepcun HCF-TEST-2;
B) MPHUKJIATHON YPOBEHD (YHHUBEPCAIBHBIC, OOIIHE U CTICITUAILHBIC KOMAHIbI) —
TpeboBanusm 1.2.8.3.
1.2.8.2 Iludporoii BeIxoaHOM curHai Ha 6aze ModBus-npoTokomna obecreurBa-
€T CBSI3b IpeoOpazoBatelisi C IPYTUMH YCTPOMCTBaMU MPH MOMOIIHU audepeHIraib-
HOT'O CUTHAJIA M0 OTAELHON ABYXIIPOBOAHOM JIMHUU CBS3U U COOTBETCTBYET:
a) pusnyeckue napameTpsl — TpedoBanusiM nHTepderica EIA RS-485;
0) KaHAJTLHBIN YPOBEHBb — TpeOoBaHusM npotokosia ModBus RTU;
B) MPUKJIaJHON YpOBEHb — TpeboBaHusiM npotokosia ModBus RTU u tpeboBa-
aHusm 1.2.8.3.
1.2.8.3 [IpukiagHo#i ypoBeHb IU(PPOBBIX CUTHATIOB OOECIIEUYNBACT:
a) mepenady CIeAyIONHNX MapaMeTPOB:
- 3aBOJICKOTO HOMepa Mpeodpa3oBaTers;
- 3aBOJICKOTO HOMEpa MPOTOYHOM YacTH;
- MaKCHMaJbHOTO W MHUHAMAILHOTO TIPEIEIOB M3MEpPEHU Mpeodpa-
3oBatessl, (Qmax © Qmin), Mg (cormacHo Tabmmure 1.1) ;
- BEJIMYHMHBI MTHOBEHHOTO PACX0/1a, M /4;
- BEJIMYHMHBI HAKOIUICHHOTO 00BbeMa, M,
- KOJIa HEIITAaTHBIX CUTYaIHIA;
- BpeMeHHU HapabOTKH Mpeodpa3oBarers, u;
- 3HAYEHMS BBIXOJHOTO TOKOBOT'O CUTHAJIA, MA;
- mporeHTa auanas3ona (tossko st HART-mporokona ), %;

- 4acToThl 00pa3oBaHus Buxpei (Toipko it HART-mporokona ), I'i;
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- Temmeparypbl uamepsiemoni cpenpl, °C;
- BEPXHETO M HIKHETO MPEIETIOB U3MEPSIEMOr0 pacxoja Jijisi TOKOBOTO
curnana (Q gz 1 Qupy ), M/ q;
- LICHBI HMITYJIbCA MMITYJIBCHOTO BBIXOHOTO CHTHATIA, M /HMIT;
- JUTUTENILHOCTU UMITYJIbCA, MC;
- BpeMeHH JieMI(UpOBaHMUs, C.
0) M3MEHEHUE CIIEAYIONTNX TapaMETPOB:
- TapoJisi AJIs IOCTYyIa K MPOrpaMMHUPOBAHUIO PEKHUMOB,
- BEPXHETO M HIKHETO MPEIETIOB U3MEPSIEMOT0 pacxo/a Jjisi TOKOBOTO
curnana (Q g 1 Qpr ), M/ 9,
- BpeMeHH JeMI(prupoBaHus, C;
- LICHBI HMITYJIbCA MMITYJIBCHOTO CHTHAIIA, M /HMII,
- JUTUTENTbHOCTU UMITYJIbCA UMITYJIbCHOTO CUTHANA, MC.
1.2.9 IorpemHocTh U3MEpEHUs Ipeodpa3oBaTes
1.2.9.1 Tlpenensl nomyckaeMoil OCHOBHOW OTHOCHUTEIBHOW MOTPEIIHOCTH W3-
MepeHusi 00beMa M0 UMITYJIbCHOMY BBIXOJTHOMY CUTHaITy, 00beMa U pacxojia 1o uud-
POBBIM BBIXOJHBIM CUTHAJIAM HE MPEBBIIIAIOT:
- £1,0 % - npu 3Ha4eHUAX pacxoa B quamna3oHe oT Q; 10 Quax ;
- 1,5 % - npu 3HaueHusAx pacxoja B quana3zoHe oT Q; 10 Qy;
- 3,0 % - npu 3HaueHusAx pacxoja B quana3zoHe oT Qmin 10 Qg,
rae Q; u Q; - BeMUYMHBI pacxo/I0B coryiacHo tadsmiie 1.1.
1.2.9.2 Tlpenenbl nomyckaeMoi MOTPEIIHOCTH MPE0Opa30BaHUSI TOKOBOTO BbI-
XOAHOro curHajia He npesbimaioT + 0,2 % ot auanazona u3Mepenus. [lorpemHocTs
U3MEPEHHUsl pacxo/ia Mo TOKOBOMY BBIXOJIHOMY CHUTHANTy CKJIaJbIBAE€TCS W3 OCHOBHOM
MOTPEUTHOCTH U3MEPEHUs] pacxojia U TMOTPEIIHOCTH MPeoOpa3oBaHMsl TOKOBOTO BbI-
XOJTHOTO CUTHAJIA.
1.2.9.3 Ilpenensl nomyckaeMoW IOMOTHUTEILHOM MOTPEUTHOCTH HU3MEPEHUs
pacxojia 0 TOKOBOMY BBIXOJHOMY CHUTHAJTY, BBI3BAHHON M3MEHEHHUEM TEMITEPATYPHI

okpy»xatoriiero Bosayxa ot (20 £ 3) °C 10 mo00it TemriepaTypsl B pabodeM uarnas3o-
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He temnieparyp (1.1.2), ve npebimaer + 0,1 % oT auana3oHa U3MEHEHHUS BBIXOIHOTO
curHayiia Ha kaxaeie 10 °C.
1.2.9.4 Tlpenernsl AOMyCKaeMOil OCHOBHOM OTHOCHUTEIILHOM MOTPEUTHOCTH H3MEpe-
HUS BpeMEHHU HapaOOTKH IO IU(PPOBBIM BHIXOJIHBIM CHTHaJaM He TpeBbiiiaoT + 0,1%.

1.2.10 ITapameTpsl nuTanus mpeoOpa3oBaTes

1.2.10.1 ITutanue mpeoOpazoBatTessi OCYIIECTBIISICTCS OT BHEITHETO HCTOUYHHKA
MOCTOSIHHOT'O TOKa HarpsbkeHueM ot 16 1o 36 B.

NcTounuk nutaHus JOMHKEH YIOBIECTBOPATH CIEIYIOIIUM TPEOOBAHUSIM:

- yJIbCAIIMY BBIXOJIHOTO HANpsKEHUsI He npeBbiatoT 0,5 % 0T HOMUHAIBHOTO
3HAYEHHsI BBIXOJHOTO HAMpPSHKEHUS PU YacTOTE TAPMOHUUYECKUX COCTABIIAIOLINX, HE
npesbimaromiei 500 I'm;

- CpeIHEKBaIpaTUYHOE 3HaUYeHHe Iryma B mosoce 4acToT oT 500 ' 1o
10 k' He nmpeBpiaet 2,2 MB (ipu “cnoab30BaHUM IIU(PPOBOTO BEIXOIHOTO CUTHAA
Ha 0a3e HART mpotokoua).

1.2.10.2 [Totpebasiemast MOIIIHOCTH TipeoOpazoBatess He 6onee 3,6 BT.

BHUMAHME! JUISI TUTAHUST TIPEOBPA3OBATEJISI CJIEAYET HCIIOJIb-
30BATH UCTOYHUK ITUTAHUA C [IOPOI'OM OI'PAHUYEHU A TOKA HE MEHEE
100 mA (B 3AIIUTHI UIT OTPAHUYEHUNE TOKA) WJIM NICTOYHUK TTMUTAHUA
C TOKOM CPABATBIBAHUA 3AIIUTHI HE MEHEE 250 MA (JJIA UIT C TPUT'EPP-
HOH 3AIIIUTON).

1.2.11 TpeGoBanHus K PYHKIMSAM CaMOANArHOCTUKH

1.2.11.1 TIpeobpa3zoBaTens NpeKpariaeT M3MepeHne pacxoaa u oobeMa u mnepe-
XOAUT B PEXKUM CUTHAJIM3AIMU O BOSHUKHOBEHUH UCKITIOUMTENILHOM CUTYyallUu B Clie-
JYIOIIHUX CTydasix:

- pacxoJl OTCYTCTBYET;

- pacxoz MeHbIe 0,8:Qmin;

- pacxon 60mbIIe 1,5 Qmax;

- Xa0TUYHOE BUXPEOoOpa3oBaHKe B MPOTOYHOM YacTH;

- BO3/1yX B IPOTOYHOU YaCTH;

- OTCYTCTBHUE BOIbl B IPOTOYHOM YacTH.
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[Ipy BO3HMKHOBEHUH JIFOOOW HCKIIOYUTEIBHONW CUTYallMd Ha KOJIOJIKE DJICK-
TPOHHOTO OJIOKa 3aropaercsi KpacHbId CBETOAMO/, TOCTYIUICHHE WMITYJIbCOB HAa UM-
MYJBCHBIN BBIXOJI MPEKpaaeTcsi, N0 U(PPOBBIM CUTHATAM TI€pPEeIaeTCs HyJIeBOE 3Ha-
YeHUE pacxo/ia. 3HaUCHHEe TOKa 110 TOKOBOMY cHrHaiTy ycranasiuBaercs (3,90 + 0,05)
wm (20,8 = 0,8) MA mpu Bo3pacTarolieil Wi yObIBaroOIIeH XapaKTepPUCTHKAX COOT-
BETCTBEHHO.

1.2.11.2 TIpu orcyrctBum pacxonaa Ha XKKUW unaunmpyercst HyneBoe 3HaYeHHe
pacxona U cuMBOA “0”. ITo MMIYJIBCHOMY CHTHaJIy MOCTYIUIEHUE HMMITYJbCOB IIpe-
Kpalaercsi, o u(poBbIM CUTHAJIaM TMEPEAaeTCs HyJIEBOE 3HAYEHUE pacxo/ia U ycra-
HOBJIeH (iar «Pacxon oTCyTCTBYeT». 3HaUEHHE TOKA MO0 TOKOBOMY CUTHAITYy YCTaHaB-
muBaetcs (3,90 £ 0,05) wim (20,8 £ 0,8) MA npu Bo3pacTaroliei Wik yObIBArOILCH

XAPAKTCPUCTUKAX COOTBCTCTBCHHO.

1.2.11.3 Tlpu camwxennu pacxona Hmwxke 0,8-Qmin Ha XKKUW unaummpyercs Hy-
JeBoe 3HaueHHe pacxoia u cuMBoid «L». Ilo uMmynbCHOMY CUTHally MOCTYIUICHHE
UMITYJICOB MPEKPAIAeTCs], 0 MU(PPOBBIM CUTHATIaM MEpeIacTcs HYJIeBOEe 3HAUCHUE
pacxona, coobienue «llepBuuHas nepeMeHHasi BHE AMAaNa3oHa U YCTaHOBIEH (hiar
«Pacxox < muH. mom. s nanHoro Jly». 3HaueHne Toka 1o TOKOBOMY CHI'HAIy YCTa-
HaprmuBaercs (3,90 + 0,05) wm (20,8 £ 0,8) MA Tipu Bo3pacTaroIieii Wi yObIBarOIICH

XapaKTCPUCTHKAX COOTBCTCTBCHHO.

1.2.11.4 Tlpu yBemnuenun pacxona Bbime 1,5-Qma Ha XKKU ungunumpyercs
HyJIeBO€ 3HadeHWe pacxoma u cumBon «H». Tlo wummynmscHOMY cuTHaAITY
MIOCTYIUICHHE MMITYJILCOB MPEKpaIiaeTcs, Mo U(pPoBOMY CUTHAITY TiepeaaeTcs HyJie-
BOE€ 3HAYCHHUE pacxojia U ycTaHoBieH ¢uar «Pacxon > makc. mom. mis qaaaoro {y».
3HaveHUe TOKa 10 TOKOBOMY curHaiy ycranaBimBaercs (3,90 + 0,05) wm (20,8 = 0,8)
MA TIpH BO3pACTAOIIIEN WM YOBIBAIOILIEH XapaKTEPUCTUKAX COOTBETCTBEHHO.

1.2.11.5 Tlpu BO3HMKHOBEHUHU XAOTHYHOI'O BHXPEOOpa30BaHUS B MPOTOYHOU
gacty Ha XKW uHmummpyeTcs HysIeBoe 3HaUSHHE pacxojia U CUMBOIT «d», TIpH 3TOM
MOCTYIUICHHE MUMITYJILCOB TI0 UMITYJIbCHOMY CHUTHATY MPEKpaIlaeTcs, 3HaUeHHue TOKa

o ToKoBoMy curHany ycraHaBiuBaercs (3,90 £ 0,05) mmu (20,8 £ 0,8) MA mpu
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BO3pacTaroiel win yObIBaIOIIeH XapaKTepPUCTHUKaX COOTBETCTBEHHO, MO IM(PPOBHIM
CUTHaJIaM Tiepe/iacTcs HyJIEBOE 3HaueHHe pacxojia W ycraHaBiuBaercs ¢uar «Ilpe-
BBIILIEH MOPOT IO JUCTIEPCUI.

[Ipumeuanue — XaoTHUHOE BUXPeOOpa3oBaHUE B MPOTOYHOM yacTu mpe-
oOpazoBarelisi MOXET BO3HUKHYTh MPH MOMNAJAaHUU B IPOTOYHYIO YacTh TOCTOPOHHE-
ro npeameTa (OKajimHa, KaMEHb, TPSIIKA U JIp.), HEMOJHOM 3allOJITHEHUU TPyOOIpOBO-

Ja UM HAJIMYKU ITY3bIPBKOB BO3/1yXa B H3MepﬂeMOﬁ KHNAKOCTH.

1.2.11.6 Tlpu Hanwuum BO3ayXa B MPOTOYHOM YacTH (B CIIydae KOTJa yPOBEHb
BOJIbI B TpyOe 0oJiee MOJOBUHBI JUaMeTpa MPOTOYHON YacTH WU NPU CUIIBHOM KaBU-
Taruu 3a tejaoM oOrekanus) Ha JKKU unpummpyercss HyneBoe 3HaYEHHE pacxojia U
CUMBOJ «A», IpA 3TOM MNOCTYIUIEHUE MMITYJIbCOB 10 MMITYJIbCHOMY CHUTHAILy Ipe-
Kpalaercsi, 3HaueHHe TOKa 10 TOKOBOMY curHaiy ycranasiuBaercs (3,90 £ 0,05) wwm
(20,8 + 0,8) MA 1ipu Bo3pacTaroIeii WK yOBbIBAIOIICH XapaKTEPUCTUKAX COOTBETCT-
BEHHO, 10 IIM(POBBIM CUTHAJIAM TIEPEeIacTCsl HyJIEBOE 3HAUCHHUE PacXoJla U yCTaHaB-
muBaeTcst uar «Bo3myx B IpOTOYHOM YacTy.

1.2.11.7 Ilpu oTCyTCTBUM BOABI B MPOTOYHOM YaCTH WM B CiIy4yae, KOrjaa ypo-
BEHb BOJIbI MEHEE MOJIOBUHBI auameTpa npotoyHoi yactu Ha JKKU mupummpyercs
HyJIEBOE 3HaueHue pacxoja u cuMBoil “E”. 1o uMIyasCHOMY CUTHaIly MOCTYILUIEHHUE
UMITYJICOB MPEKPAIaeTcsi, MO0 HU(PPOBBIM CUTHANIAM MEpeJacTcs HyJIeBOEe 3HAUCHUE
pacxona u ycraHoBiieH (pnar «[IpoToyHast 4acTh He 3amojHeHa». 3HAYEHUE TOKa IO
TOKOBOMY curHaity ycranaBmuBaercs (3,90 + 0,05) wm (20,8 * 0,8) MA nipu Bo3pacTaro-
1Iel WM yObIBAIOLIEH XapaKTEPUCTUKAX COOTBETCTBEHHO.

[Tpumeuanne — IIpu yCcTaHOBIIEHUM HYJIEBOTO 3HAYEHUSI HUYKHETO Tpefiesia 13-
MEPEHUS TI0 TOKOBOMY CUTHAJIy 3HAYEHUE TOKA NPHU HACTYIUIEHUU WCKIFOUMTEIBHBIX
cutyarui o 1.2.11.3, 1.2.11.4 ycranasmBaercs (4,00 = 0,05) wm (20,00 £ 0,05) MA mpu
BO3pACTAIOITIEH MM YOBIBAOIIEH XapaKTEPUCTUKAX COOTBETCTBEHHO.

1.2.12 Tunamudeckue XapaKTepUCTUKA

1.2.12.1 Bpemst ycTaHOBJIEHUSI BCEX BBIXOJHBIX CUTHAJIOB NPE0OpazoBaTes
to, ¢, mocae ckaukooOpa3sHOro M3MEHEHUs pacxoja OT HEKOTOPOro 3HAYEHUs JI0 3Ha-

yeHus: Q He IpeBbILIAET 3HAYEHNUS, BBIUMCIIIEMOTO 110 (hopMmyIie:
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rae

1o Tadsmize 1.3.

to = 3t; + 60K/Q,

(1.10)

t 7 — Bpemst iemnpupoBaHysl, ycTaHapmBaeMoe B auanasone ot 0,5 1o 85,0 c;

K — xoadduimenT npeodpazoBanus (K-Ppakrop) mpeodpazoBatesnsi BHIOUpaETCs

Tabmuna 1.3
Ay, | du, K Ay, d,, K, Ay, | du, k.,
MM MM M/(T i) MM MM MY (elm) | M MM M/(aT 1)
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 27,5 5,33330 | 300 50,0 | 79,09610

ITpumeyanue - d,, - HOMUHAJIBHBIN pa3Mep Tella O0TeKaHHS

1.2.12.2 Bpems ycTaHOBJIEHHS BCEX BBIXOJHBIX CHUTHAJIOB MpeoOpa3oBa-
tens tp, C, MOCIE CKauKOOOpa3HOTO YMEHBIIICHHE PAacXo/a A0 HyJs HE MPEBBIIIACT
3HAYCHUS, BBIYHUCIISIEMOTO TI0 (hopMyJIe:
to = 3-t; + 15K/Qnin, (1.11)
rae ty, kK —Toxe, uro u B popmye (1.10);

Qmin — MUHIMAJIBHBIN pacxo/ coryiacHo Tadmmie 1.1.

[Tpumeyanus
1 Tlox BpemMeHEM YCTAaHOBJIEHUSI BBIXOJHOTO CUTHAJIa MMOHUMAIOT BpEMs, MPO-

HIe/iee ¢ MOMEHTa CKauKOOOpa3HOTO M3MEHEHHUSI M3MEPSIeMOro mapamerpa, A0 Mo-
MEHTa, KOT/Ia BBIXOJTHOW CHTHAJI MPeoOpa3oBaTelisi OKOHYATEIIEHO BOMIET B 30HY YC-
TAHOBUBILIETOCS COCTOSIHUS, OTJMYAIONIYIOCS HA £ 5 % OT M3MEHEHHS BBIXOJHOTO
CHUTHaJIa, COOTBETCTBYIOIIETO CKaYKy U3MEPSEMOro rnapamerpa.

2 Ilpu mpoBepke TMHAMHYECKUX XapPAKTEPUCTUK UMITYJIbCHOTO CHTHAJIA BPEMS
YCTaHOBJICHUS! UMITYJIbCHOTO CUTHasa IpeoOpasoBatens to mocie ckaukooOpa3HOro
U3MEHEHUSI pacxo/a OT HEKOTOpOro 3Ha4deHus A0 3HaueHus Q, ompexaenseMoe Mo
dopmyie (1.10), yBennurBaeTcss Ha MEPUOJ CACIOBAHUS MMITYJIbCaA, BBHIYHCICHHBIH
o dopmyie (1.2).

3 Tlpu npoBepke TUHAMHYECKUX XapaKTEPUCTUK IMU(POBOTO CHTHAJIA YUUTHI-

Baetcs Bpemst onpoca HART-mactepa — He 6onee 1 c.
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1.2.13 ITapameTpbl 2IEKTPUUECKOIN U30IISAILIUH TTPeoOpa3oBaTes

1.2.13.1 Dnektpuyeckas U30JSLUS TPEoOPa30BATENIS MEXKIY FNEKTPUUECKUMU
ICMSIMHA MMITYJILCHOTO, TOKOBOTO, IMdpoBoro Ha 6aze ModBus-mipoTokoiia BBIXOI-
HBIX CHUTHAJIOB U KOPITyCOM IpeoOpa3oBaTessl MU TeMIepaType OKPYKAOIIEro BO3-
nyxa (25 + 10) °C u orHocHTenbHOI BraxHocTH 0T 30 10 80 % BBILIEPKUBACT Ha-
NpsHKEHHE TIEPEMEHHOI0 TOKa CMHYCOMIAbHON (hopMbl yacToToit oT 45 10 65 ' co
cpenHekBagparnyeckiuM 3HaueHneM 150 B B Tteuenue 1 mun. [Ipu 3TOM TOK yTeuku

HE MPEBBIIIACT 3HaYeHUs 1 MA.

1.2.13.2 Dnexrpuyeckas U30JSALMA TPeoOpa3oBaTeIsi MEXKAY NEKTPUIECKUMU
HETSIMH UMITYJILCHOTO, TOKOBOTO, Ii(dpoBoro Ha 6aze ModBus-npoTokosia BEIXOIHBIX
CHTHAJIOB M KOPITYCOM IpeoOpa3oBatesist PH OTHOCUTENIbHON BiaxkHOCTH (95 + 3) % ¢
TeMIepaTypol OKpy:karoiiero Bozayxa 35 °C BbIIEpKUBAECT HAINPSHKEHUE MEPEMEH-
HOT'O TOKa CHHyCOUJIaIbHOM (popMbI yacToToi oT 45 1o 65 I'1 co cpeHekBaapaTuye-
ckuM 3HayeHneM 150 B B Teuenue 1 muH. IIpu 3TOM TOK yT€UKH HE MPEBBILIAET 3HA-
yeHus 1 MA.

1.2.13.3 DneKkTpuuecKkoe COMPOTUBICHUE M3OJALUN MEXKITY AJIEKTPUIECKUMU
HEMsIMA UMITYJIbCHOTO, TOKOBOTO, IudpoBoro Ha 6aze ModBus-mpoTtokona BbIxo-
HBIX CUTHAJIOB U KOPITYCOM IIpeoOpazoBaTessi He MEHee:

- 1 MOwM npu otHOcuTenbHOM BinaxHocTH (95 + 3) % u Temmeparype Okpy-
KAIOIIETo BO3ayxa mioc ot 15 no 35 0C;

- 5 MOM mipu TeMIiepaType OKpykarormero Bosayxa mwioc (70 + 2) °C;

- 20 MOM mnpu TemmepaType okpyskaotero Bosayxa (25 + 10) °C u otrocu-
TenbHOU BiIaXHOCTH OT 30 10 80 %.

1.2.14 TIpeoOpa3zoBarenb YCTOMYMB K BO3/ICHCTBHIO BHEITHETO MMEPEMEHHOTO C
gactoToit 50 ['1 1 MOCTOSTHHOTO MarHUTHOTO TIOJIST HANPSHKEHHOCTHIO 710 400 A/Mm.

1.2.15 TIpeobpazoBarenb YCTOWYUB K BO3JACHCTBHIO TEMIIEpaTyphl OKPYXKaro-

1IEro BO3yXa B auanaszone oT MuHyc 40 mo mmoc 70 °C.
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1.2.16 TlpeoOpa3oBarens yCTOWYHB K BO3ACUCTBHIO aTMOC(HEPHOrO JaBICHUS
ot 84,0 no 106,7 I1a (ot 630 70 800 MM pT.CT.).

1.2.17 TIpeoOpa3oBaTesib YCTOMYMB K BO3JCUCTBUIO TOBBIIICHHON BJIAYKHOCTH
okpyxartoreit cpeapl (95+3)% npu Temmneparype mioc 35 °C u 6osiee HU3KUX TeM-
nepatypax, 0€3 KOHJIEHCAIIUY BJIarH.

1.2.18 TlpeoOpazoBarens MO 3aIIMIICHHOCTH OT BO3JACHCTBHUS OKpYXKaroliei
cpenbl (TIBLUTH U BOJIbI) COOTBETCTBYET ucnoiaHeHuto P65 mo I'OCT 14254.

1.2.19 TlpeoOpazoBarens MpoveH MpHU BO3ACHCTBUM BUOpAlMU, COOTBETCT-
Bytouieil ucrnonHenuto N4 o 'OCT P 52931.

1.2.20 IIpeoOpazoBaresb yAOBIECTBOPSET TPEOOBAHUAM IO JIEKTPOMArHUTHOM
coBmectumoctH, corinacHo 'OCT P 51649:

1.2.20.1 YcToiYMBOCTh K BO3JICUCTBUIO MHYCTPUATBHBIX PAIUOTIOMEX:

a) mpeoOpazoBaTeslb YCTOMYMB K BO3JCHCTBUIO HAHOCEKYHIIHBIX MMITYJIHCHBIX
nomex B coorBeTcTBUM ¢ 'OCT P 51317.4.4, cTeneHp ’KeCTKOCTH 3;

0) mpeoOpazoBaTesb YCTOMUMB K BO3/IEHCTBHIO MUKPOCEKYH/IHBIX UMITYJIbCHBIX
nomex Oosbiioi sHeprun B coorBeTcTBUM ¢ ['OCT P 51317.4.5, cTenens ®KeCTKOCTH
1 o cxeme «IPOBOA-MPOBO/I» U CTENEHB )KECTKOCTH 2 MO CXEME «IPOBOJI-3EMJIS»;

B) IpeoOpa3zoBaTesh YCTOMUMB K BO3JCHCTBUIO PATUOYACTOTHOTO JIEKTPOMATr-
HUTHOTO TI0JIs1 (B uarazoHe 4actoT oT 26 1o 1000 MI') B cootBerctBum ¢ ['OCT P
51317.4.3, cTernieHb )KECTKOCTH 2;

') IpeoOpa3oBaTelb YCTOWYUB K BO3ACHCTBUIO 3JIEKTPOCTATUUECKUX PA3PSIOB
B cootBercTBUM ¢ ['OCT P 51317.4.2, cTeneHpb %ECTKOCTH 2 IPU KOHTAKTHOM pa3psi-
JI€ U CTENEHb KECTKOCTH 3 MPHU BO3AYILIHOM pa3psc;

Kpurepuii kauecTBa (GyHKITMOHUPOBAHMS — A.

1.2.20.2 JlomosHuTENbHAS MOTPEITHOCTH MPeoOpa3oBaTelisi M0 TOKOBOMY BbI-

XOJTHOMY CHUTHAITy, BBI3BAaHHASI BO3JICHCTBHEM HHyCTPHAIBHBIX TIOMEX HE TPEBHIIIIa-
eT = 1 % ot nuamnazoHa u3MepeHuUsI.

IIpumedanne — Yposens BU-nynbcanuii B mosoce 4acToT cBalie 5 kI’ u am-
IUIMTYAA WMITYJIbCOB BBIXOAHOIO CUTHAJIA JUIMTENBHOCTBIO MeHee 100 Mc He HopMu-
pYIOTCSL.

1.2.20.3 TIIpeobpa3zoBarenb COOTBETCTBYET HOpPMaM IMOMEXOSPMHCCHH, YCTa-
HoBJIEHHBIM 11 Ki1acca b mo 'OCT P 51318.22.
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1.2.21 TIpoTtounas yacTh npeoOpa3oBaTemsl I0HKHA OBITh MPOYHON K BO3ACH-
CTBHIO HCIIBITATEIIBHOTO AaBiieHms 10 2,4 MITa (24 kre/en?).

1.2.22 Matepuanbl, U3 KOTOPBIX U3TOTOBJIECHBI KOHTAKTUPYIOIIUE C HU3MEpsie-
MOM Cpeoi ANIeMEHTHI KOHCTPYKIIMH MpeoOpa3oBaTesis, yKa3aHsl B puiiokeHnu b.

1.2.23 T'abapuTHbIC ¥ YCTAaHOBOYHBIC pa3Mephbl M Macca MpeodpazoBatTessi mpu-
BEZICHBI B IpuiiokeHuH E.

1.2.24 TpebGoBanus K mpeoOpa3zoBaTeNto B TPAHCIIOPTHON Tape

1.2.24.1 IlpeoGpa3zoBartenb B TPAaHCHIOPTHOM Tape, B 3aBUCUMOCTH OT HCIIOJIHE-
HUS, IPOYEH K BO3JCHCTBUIO TEMIIEPATYPhl OKPYKAIOLIET0 BO3/1yXa B JUANA30HE:

- or MuHyc 50 1o toc 50 °C — nns ucnonaHeHuit 6e3 XKKU;

- oT MuHyc 40 1o toc 50 °C — nns ucnoaHeHuit ¢ XKKU.

1.2.24.2 TIpeobpa3zoBaTesnb B TPaHCTIOPTHOM Tape MPOYEH K BO3ACHCTBUIO M0-
BBIIIICHHOM BJIAKHOCTH Bo3ayxa (95 + 3) % npu remmneparype mitoc 35°C u Gosee
HU3KHUX TeMIepaTypax, 0€3 KOH/ICHCAIIUH BJIary.

1.2.24.3 TlpeoOpazoBaTenb B TPAHCIIOPTHOM Tape MPOUYEH K BO3IECUCTBUIO BUO-
parmu mio rpymre F3 mo TOCT P 52931, neiictBytoineit B HanpaBieHnH, 0003HAYCH-
HOM Ha Tape MaHUMYJSIMOHHBIM 3HakoM "Bepx".

1.2.25 Cpennuii cpok ciyxObl mpeoOpa3oBaTess - He MEHee § JIET.
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1.3 CocraB usaesus

1.3.1 IIpeoOpa3oBarenb mpeAcTaBisieT coOOW MOHOOJIIOUHYIO KOHCTPYKIIMIO,
COCTOSIIIYIO U3 TIPOTOYHOM YacTU U 3JIEKTPOHHOro Osoka. B cocraB m3aenust BXOJAT
TaKke KOMIUIEKT MOHTAXKHBIX YacTel COTJIaCHO MPUJIOKEHUIO B.

ITo TpeboBaHMIO 3aKa3uMKa 332 OTACIBHYIO IUIATy MOCTABJISIIOTCS CIETYIOLIHE
W3/1EIHS:

- IEPEXOTHUK C 3aII0PHOM apMaTypou;

- 3arJIyIIKa;

- TEXHOJIOTUYECKAs BCTABKa,

- 3aI1acHOE TEJI0 OOTCKAHMS,

- IIPUCIIOCOOJIEHNE JUIsl AEMOHTAXA;

- CTPYEBBIIIPSIMUTEIT;

- Kommynukarop Metpan-650 TY 4213-032-12580824,

- HART — mynbsTumuiekcop Metpan-670 TY 4219-045-12580824;

- HART — monem Metpan-681 TY 4218-041-12580824;

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

- KoHurypauuonHas nporpamma HART — Master 1 pykoBOJCTBO IOJIb30Ba-
tens nporpammbl HART — Master;

- KoH(uryparmonHas nporpamma Modbus — Master (Bepcust 2.0 u BbIIIE) U

PYKOBOJICTBO MoJIb30Barests nporpamMmsl Modbus — Master.
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1.4 YcrpoiicTBo 1 padora

1.4.1 punimn paboTs! mpeodbpazoBaTens

B mpeobOpasoBatese pean3oBaH BUXPEBOM METOA M3MEPEHUs pacxona. JTOT
METO]1 OCHOBaH Ha siBlieHnu Ban Kapmana: mpu o0TekaHHM HETIOIBI>KHOTO TBEPIOTO
TeJa MOTOKOM JKUJIKOCTH 3a TEJIOM 00pa3yeTcsi BUXpEBasl JAOPOXKKA, COCTOSIIAS W3
BUXPEH, MOOYEPEIHO CPHIBAIOIINXCS C POTHUBOIIOJIOKHBIX CTOPOH TEJA.

Ha pucynke 1.1 noka3ano o0TekaHue MpuU3Mbl IOTOKOM M 00pa30BaHKe BUXPEH.

Pucynoxk 1.1

Yacrora 00pa3oBaHus BUXPEW 3a TEJIOM MPONOPIHMOHAIBHA CKOPOCTH MOTOKA.
JlerekTrpoBaHue BUXpEN 1 OMpeeNieHNe YaCTOThI MX 00pa30BaHUS TTO3BOJISIET OMpe-
JIEJIUTh CKOPOCTh U OOBEMHBIHN Pacxo]l Cpebl.

B kauectBe Tena oOTekaHMsI MPUMEHSETCS MpU3Ma TpareneugaabHOro ceve-
HUS, a ICTEKTUPOBAHUE BUXPEW MTPOU3BOAUTCS C IOMOIUIBIO YIBTPA3BYKOBOTO JIyya.

1.4.2 Onucanue PyHKIMOHATBHON CXEMBbI

[IpeobpazoBarenh COCTOMT U3 IPOTOYHOM YaCTH U AJICKTPOHHOTO OJI0KA.

brok-cxema npeoOpa3oBarens mpuBeieHa Ha pucyHke 1.2.

Pucynoxk 1.2 - biok-cxema npeoOpazoBateris
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B xopmyce npoTouHON YacTh pacroyioKEHbI TEI0 OOTEKaHuUs - MpU3Ma Tparie-
neuaansHou dopmsl (1), mbesousnyuarens [1U (2), neezonpuemuuxk I (3) u Tepmo-
naTauk (7).

DJeKTpOHHBIN OJIOK BKITIOYAeT B cebst reHeparop (4), dha3oBblil geTekTop (5), MHK-
POIIPOLIECCOPHBIN aAANTUBHBIA (UILTP C OJOKOM (POPMHUPOBAHMS BBIXOJHBIX CUTHA-
7108 (6).

Teno obTekaHus PacIONIOKEHO Ha BXO/IE KHUIKOCTH B IIPOTOUHYIO YacTh. [Ipu oOte-
KaHMM 3TOTO TeJla MOTOKOM >KUJIKOCTH 32 HUM 00pa3yercsi BUXpeBas JOPOXKKa, YacTOTa
CJICIOBAHUSI BUXPE B KOTOPOM C BBICOKOM TOYHOCTBHIO MPOMOPLMOHATIbHA OOBEMHOMY
pacxony.

3a TenoM OOTeKaHMsI B KOPIyCe MPOTOYHOW YacTH JTUAMETPajIbHO MPOTHUBOIIO-
JIOXHO JPYT JAPYTY PACHOJIOKEHBI yIbTPa3BYKOBBIC Mbe3om3myuatens [IU u mpe3omnpu-
emuuk [II1. Ha II1 ot reneparopa momaercst nepeMEHHOE HANPSHKEHUE, KOTOPOE TIpe-
oOpazyercs B yabTpa3BYyKoBbIe KosieOanus. [Ipoiins yepes nmoTok, 3Tu kojaebaHus B pe-
3yJbTaTe B3aMMOJACUCTBUS C BUXPSAMHU OKa3bIBAIOTCS MOAYJIMPOBAHHBIMU 10 (haze. Ha
[1IT ynpTpa3zByKoBbIE KOJICOAHUS TPEOOPa3yIOTCs B AJIEKTPUUECKUE U MOAAI0TCs Ha (pa-
30BBIN JICTEKTOP.

Jlnst yBenmM4eHus] TMHAMUYECKOTO JMara3oHa Mpeodpa3oBaTens 3a cueT u3Me-
PEHUS MaJIBIX PAcXOJIOB, T7I€ XapaKTepUCTUKA TpeoOpa3oBaTelis HeTMHEWHAs 1 3aBU-
CHUT OT TEMIIEPATyphl TEIUIOHOCUTETS], B IPOTOYHYIO YaCTh YCTAHOBJIEH TEPMOIATUHK.
[TokazaHusi TepMOAATYMKA aBTOMATUYCCKH YUUTHIBAIOTCS TP BBIYMCICHUN PAacXoja
B 00JIACTH MaJIbIX €ro 3HAUYCHUH.

Ha ¢azoBom nerekrope onpeaensiercs: pa3HOCTh (a3 MEXAY CUTHAJIaMH C TIPH-
E€MHHUKa U OINopHOro reHeparopa. Ha Beixone ¢azoBoro naerexkTopa oOpasyercs: Ha-
NpsDKEHUE, 9acTOTa U3MEHEHHUS] KOTOPOTO PaBHA YacTOTE 0Opa30BaHMS BUXPEH U SB-
JIIETCSI MEPOM pacxoja.

Jlnis puibTpauu CIydaifHbIX COCTABIISIONIMX CHTHAN C (ha30BOTO JETEKTOpa
MOJIACTCS HAa MUKPOIIPOIIECCOPHBIN aJalTUBHBIN (UIBTP U 3aTeM B OJIOK (hopMUpO-

BaHWA BBIXOAHBIX CUT'HAJIOB.
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Takum oOpa3om, B pe3ynbTare Mpeodpa3oBaHUl M MPOrpaMMHON 0O0pabOTKU
ANIEKTPOHHBIA MOAYIb (POPMUPYET BBIXOTHBIE CUTHAIIBI, YKa3aHHbIE B 1.2.4.

1.4.3 KoHcTpyKIust mpeoOpazoBatest

OCHOBHBIE 3JIEMEHTHI KOHCTPYKIIMH MPeoOpa3oBaTeIs MpUBEACHBI Ha pucyHke 1.3.

[Iporounas yacte mpeoOpaszoparens (1) mpeacrapiasieT cOO0H MOJBIN HUIMHAP
CHEIUAIBHON KOHCTPYKIIMH, B KOTOPOM YCTaHOBJIEHBI TEJIO OOTeKaHUs (2), TepMO-
JATYUK U THE30MPE00pa30BaTEIIH.

Jlnist cHIKeHuUs1 TpeOOBaHUH K JJTHHAM TPSMBIX YIaCTKOB JI0 U TIOCIIE TipeoOpa-
30BaTelIs U MOBBIIICHUS] BPEMEHHON CTaOUIbHOCTH METPOJIOTHUECKUX XapaKTEPUCTUK
npeoOpazoBarTes UCHOIb3YIOTCSI KOHUUECKHE CY>KEHHs MOTOKa — KOH(Yy30p U aud-
¢y30p, yCTaHOBJICHHBIC HA BXOJIE B MPOTOYHYIO YacTh U BBIXOJE M3 MPOTOYHON Yac-
TH. Y npeoOpazoBareneii ucronHeHuit A u L koHdy30p u 1udpy30p BIIOTHEHbI He-
MOCPEJICTBEHHO B IPOTOYHOM YacTH, y IipeoOpazoBaresieit ucrnonHenus B kondyzop u
muhdy30p U3TOTOBISIOTCS U MOHTHUPYIOTCS OTAEIbHO. Y mpeodpazoBateneii [y250,
Hy300 MM koH]Y30pBI U TUPPY30pbl OTCYTCTBYIOT.

OOwmit BuA npeoOpazoBaresei, rabapuTHbIE U YCTAHOBOYHBIE pa3Mephbl MPH-
BEJICHBI B IPUJIOKEHUH E.

JIiis yBenmu4eHusl cpoka CIIykObl mpeoOpa3zoBaTelis 1 MUHUMU3AIMHN OTIIOXKE-
HUI POTOYHAs YaCTh MU3rOTOBJIEHA U3 HEPIKABEIOILIEH CTau U 00paboTaHa Mo BICO-

KOMY KJIaCCY YUCTOTHI ITOBCPXHOCTH.
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Jlnst mpoBesieHusT MEPUOANYECKON MOBEPKU TEJIO OOTEKaHUsS CAENaHO ChEM-
HbIM. V3Be4yeHre M yCTaHOBKY Tela OOTEKaHHs CIEIyeT MPOU3BOJIUTH COTJIACHO
2.2.5 HaCTOSIIETO PYKOBOJICTBA M0 AKCILITyaTalllH.

DneKkTpoHHBIN OJIOK mpeoOpa3oBaTesnisi pa3MelleH B OTAeNbHOM Kopmyce (3),
COEIMHEHHOM C MPOTOYHOM YacThI0 TpyOuaThiM KpoHuITerHoM (4). B xopmyce pas-
MEIIIEHBI AIEKTPOHHBIE TIAThI U KJIEMMHas Kojojka (5). Ha konoake pa3MenieHs! 1Ba
cBeroauoa (6).

CBeueHHe KpacHOTO CBETOJIMO]Ia CUTHAIM3UPYET O BOBHUKHOBEHUH MCKIIFOYH-
tenpHOM cutyaruu (1.2.11.1). 3eneHslit CBETOAMOA MUTAET MPHU MOCTYIUICHUH HM-
MyJ1bCa Ha UMITYJILCHBIHM BBIXO/]] PpeoOpa3oBaTessl.

[MpeoOpazoBarens  umeer  cambHUKOBBIM  BBOHM  (10) wm  BWIKY
2PMI22B1011E1B mrrencensHoro pasbema (7) (B 3aBUCMMOCTH OT 3aKasa), KOTO-
pbI€ CIyXatr JUIsl COEAUHEHUs MpeoOpazoBareis M0 UMITYJIbCHOMY BBIXOJTHOMY CHT-
HaJly CO BTOPUYHBIMH TpuOopamu. [Ipn HaTMUMM aHAIOTOBOTO TOKOBOTO CHTHANA U
(M) BBIXOJHOTO CUTHAJIA Ha IUGPOBOM MHTEpdEiice Ha MPOTHUBOIOIOKHON OOKO-
BOU cTOpoHE Kopityca pacrnonaraercs posetka 2PM22B10I'1B1 (8). Kopmyc snek-
TPOHHOTO 0JT0Ka 3aKphIT KpbiiiikaMu (11) u (12), yrutoTHEHHE KOTOPBIX TIPOU3BOIUTCS
PE3MHOBBIMU KOJIBIIAMH.

KKMU (rpn Haym4uu) pa3MeniaeTcs Mol CTEKJIOM KPBIIIKH AJIEKTPOHHOTO OJ10-
ka (12). YV npeobpaszosateseii 6e3 JKKU kphiiiika BbITONHEHA O3 CTEKIIA.

1.4.4 Boi6op Tunopasmepa npeoOpa3oBaresns

OnHrM 13 BOKHEHIIINX YCIIOBHI IITAaTHOM PabOThI peoOpazoBaTes U MOTydeHUs
JOCTOBEPHBIX PE3YJITATOB M3MEPEHHUI NMPHU OpPraHu3alul y4eTa SHEPrOHOCHUTEINEH
SIBJISIETCS] BEIOOP ONTUMAIILHOTO THUTIOpa3Mepa MpeoOpazoBatelis, OCHOBHBIMHU KpHUTe-
PHUSIMUA KOTOPOTO CITyKar:

- COOTBETCTBHE XapaKTEPUCTHK MpeoOpa3oBaTesieil pealbHbIM TEXHOJIOTHYE-
CKUM TapaMeTpaM (IuamazoHy peajbHBIX PacXoJlOB, NABICHUIO B CETH, CBOWCTBAM
U3MEPSIEMOI Cpelibl);

- IMaMeTp YCIOBHOTO MPOX0/a TPYOOIPOBOIa;

- OLCHKA JONOJHUTENbHBIX THAPABINYECKUX OTEPH;

26



- HaJM4He 3JIEMEHTOB aBTOMATUKHU U PETYJINPOBAHMSL.

[Tpu aHamM3e TEXHUYECKUX YCIOBHI HA YCTaHOBKY IpeoOpa3zoBaTessi Heo0Xo-
JIMIMO pacrojiarath CBEJICHUSMHU O PEATbHBIX MapaMeTpax TEeIUIOHOCUTENS B TPYyOO-
NPOBOJIE U PACCMATPUBATh 3TOT (PAKTOP B KOMILIEKCE, YUUTHIBASL TEIJIOBYIO HATPY3KY
Ha OOBEKT U TEMIEPATYPHBIN rpaduK (I CUCTEM TEIUIOCHAOKEHUSs ), KOJIMYECTBO
BOJIOPa300PHBIX YCTPOMUCTB (IJI1 CUCTEM TOPSYEro U XOJIOJHOTO BOJOCHAOKEHUS) U
PEKUMBI TOTPEOICHUSL.

JlnaMeTp yCIIOBHOTO MPOXO/a TPyOOIPOBOa 3a4acTyl0 3HAYUTELHO OOJIbIIe
JiaMeTpa YCJIIOBHOTO MPOX0Ja MOHTUPYEMOTO Mpeodpa3oBaTesi, MOCKOIbKY peallb-
HBIC PACXO7bl, KaK MPABUIIO, MEHBIIIE PACUCTHBIX BEJIMYMH, a JUHAMUYECKUN JHaria-
30H mpeoOpas3oBaTesisi JOCTATOYHO BEJUK AJISi MPOBEACHUS U3MEPEHUI B IIMPOKOM
obnactu pacxofioB. [loaTomMy He crienyer OTOXKIECTBIATh AUAMETP YCIOBHOTO IpPO-
X07a TpyOOIpoBOIa C TMAMETPOM YCIOBHOTO TIPOX0/a peoOpa3oBarers.

[Ipu oreHKe AOMOTHUTENBHBIX THAPABINYECKUX TOTEPh, 00YCIOBICHHBIX YC-
TAHOBKOM TpeoOpaszoBaressi, BAKHBIMH TOKA3aTEISIMUA SIBIISTIOTCS 3HAYCHHSI CYIIIECT-
BYIOIIIMX HAropa W Tepenaja JaBlieHus B TPyOOrpoBoe. MeHbIlee COMpOTHBICHUE
UMeeT IpeoOpazoBaTellb pacxoja, AUaMETp YCIOBHOTO MPOX0oJa KOTOPOro OJKe K
JIMaMeTpy YCIOBHOTO MPOXOAa TpyOompoBosa (METOMKA OIEHKH MOTEPh JTABICHHUS
npuBeqeHa B npuioxkeHuu /). BeiOupast npeoOpa3oBareib, HEOOXOAUMO TaKkKe yUu-
THIBaTh HAJIMYME B CHCTEME 3JIEMEHTOB aBTOMATHUKU W PETyJMPOBAHUS, MOCKOIBKY
NpY PETYIMPOBAHUN MOXKET BOZHUKHYTh TAKOH PEXHM, KOT/Ia PacXo SHEPrOHOCHUTE-
JI1 MOYKET OKa3aThCs B 00JaCTH MUHMMAJIBLHOIO pacxoja (WIM HIDKE) I BRIOPAHHOTO
THIIOpa3Mepa mpeoopazoBaTersl.

Takum 00pazom, mpuHUMAsi BO BHUMAHHUE BBIIICHU3IOKEHHOE W yYUTHIBAS T10-
IPEIIHOCTh U3MEPEHU, HEOOXOIUMO CTPEMUTHCS, YTOOBI peabHbIi pacxo] KOHTPO-
JUPYEMOH JKUAKOCTH HAXOIWJICS BO BTOPOM TPETH IUara3oHa pacxoja BIOPAHHOTO

TUIIOpa3Mepa npeoopa3oBaTelis.
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1.5 MapkupoBKa 1 JIOMOMpPOBaHHe

1.5.1 MapkupoBka

1.5.1.1 MapkupoBka npeoOpa3zoBatelisi MPOU3BOAUTCS HA TaOJIMUKe, MPUKPEI-
JICHHOM K KOpPITyCYy TipeoOpa3oBaTes.

1.5.1.2 MapkupoBKa COIEP>KHUT CIIEIYIOITYI0 HH(POpMAITHIO:

- 3HAK yTBEPIKACHUS TUTIA CPEICTBA U3MEPEHUIA,

- HaUMEHOBAHUE Mpeodpa3oBaTes;

- TCXHUYCCKUEC XapaKTCPUCTUKM:

tunopasmep (/y);
—  MakCHMaITbHBINA pacXoll (Qmax);
— Hanpspkenue nuranvs (U,,,,,);
— MakcuUMalbHOe pabouee AaBiaeHUE (P,q5);
—  Mecsl1], TOJ BBITYCKa U 3aBOJICKOM HOMEp MpeoOpazoBaTersl.
1.5.1.3 Ha xoprtyce npOTOYHOM YacTH CTPENKON YKa3aHO HAIPaBJIEHUE [TOTOKA
U3MEPSAEMOU KUIKOCTH.
1.5.2 TInomGupoBanue
1.5.2.1 I1nomOupoBaHre MPOU3BOIUTCA C LENIBIO TOATBEPKACHUS IPOXOXKIC-
HUS peoOpa3oBaTesieM MEPBUYHON WM NEPUOAUYECKON TTOBEPOK.
1.5.2.2 TlnomOupoBanue mpeoOpa3oBaressi OCYHIECTBISIETCS YCTaHOBKOM Ha-
BeCHOI 1IoMObI ['ocrioBepuTeNsi Ha KOHTPOBOYHYIO MPOBOJIOKY OOJITOB, KPEMSIIUX
TeNo OOTEeKaHMsI B MPOTOYHOM 4YacTH IMpeoOpa3oBaress, U YCTAHOBKONW MacCTHUHOMN
wioMOb1 ["ocrioBepurens u wioMOsl OTK Ha KopIycHbIE AeTalu JIEKTPOHHOTO Tpe-

oOpa3oBaTelsl.
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2 UCITOJIb3OBAHMUE 110 HABHAYEHUIO

2.1 llonroroBka u3aens K HCIOJIL30BAHUIO

2.1.1 Meps1 Ge3onacHOCTH

2.1.1.1 ITpu MoHTaxke, SKCILTyaTaIllH, TEXHUYECKOM OOCITY’)KUBaHUU U JIEMOH-
Take MpeoOpazoBaTeisi HEOOXOAUMO CTPOroe COOMIOACHHUE OOIMX MpaBUil Oe30mac-
HOCTH, YUUTHIBAIOIIUX CHEIMPUKY KOHKPETHOTO BUa paloT.

2.1.1.2 Bce omeparuu 1o npoBepke, TpaHCTIOPTUPOBAHUIO M XPaHEHHUIO MTPe00-
pazoBaTelisd MPOBOAUTh, COOIOIast TPEOOBAHUS MO 3aIUTE JIEKTPOHHOTO OJI0Ka OT
CTaTHYECKOT'0 JIEKTPUUYECTBA!

- TPAHCMIOPTHPOBAHKUE U XPaHEHUE MpeoOpa3oBaTesieli Ha BCEeX dTamax Mpou3-
BOJIUTH C 3aKPBITBIMU KPBILIKAMU;

- IIpYU TIOBEPKE U MOIKIIIOYEHUHU MpeoOpa3oBaTelieil Moib30BaThCsl aHTUCTATH-
yecKuMU OpaciieTamu;

- pabourie MecTa MpH MOBEpKe MpeoOpazoBaTeieil TOHKHBI UMETh AJIEKTPOTPO-
BO/ISIIIIEE TTOKPBITHE, COSAMHEHHOE C IIMHOM 3a3eMJICHUS;

- BCE IPUMEHSIEMBIC JIJIsl TOBEPKH MPUOOPHI TOTKHBI OBITh 3a3€MIICHBI.

2.1.1.3 K MoHTaxXy (IE€MOHTaXYy), IKCILTyaTalluu, TEXHUIECKOMY OOCITyKHBa-
HUIO TIpeoOpasoBareneil JODKHBI JOMYCKaThCs JINIA, W3YUUBIINE HACTOSIIEE PYKO-
BOJICTBO TIO SKCIUTyaTallly Mpeodpa3oBaTemieil U MPOIIeIie HHCTPYKTaX MO TeXHHU-
ke 0e30MacHOCTH Mpu padoTe € ANEKTPOTEXHUIECKUMH YCTAHOBKAMHU.

2.1.14 BHUMAHUE: 3AIIPEILHAETCA SKCIUIYATALIMA TTPEOBPA-
30BATEJIA ITPU CHATBIX KPBIIIIKAX!

2.1.1.5 O06s3arenbHOTO 3a3eMJICHUSI KOpITyca mpeoOpa3oBaTelisi He TpeOyeTcs.
OnHako, py MUTAaHUKA HECKOJBKHUX MpeoOpa3oBaTenieil OT OHOTO MCTOYHMKA THTa-
HUS (TIpY OTCYTCTBUU TaIbBAHUYECKOTO Pa3ZIesiCHHs] KaHAIOB MUTAHMs) HEOOXO0IUMO
00ecreunTh PaBEHCTBO TOTEHIMAJIOB MEXIY MPOTOYHBIMHM YacTSIMU IyTEM HX Ha-
JEKHOT'O 3a3€MJICHHUSL.

2.1.1.6 3ameHa, IpUCOETMHEHNE W OTCOCTMHEHNUE PeoOpa3oBaTesieii OT Maru-
CTpaJiei, TOJBOAIINX H3MEPSIEMYIO Cpely, AOJDKHBI MPOU3BOIAUTHCS TPHU TOTHOM
OTCYTCTBUU JIABJICHUS B MarUCTPAJISX.
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2.1.1.7 BHUMAHUE: 3AIIPEHHIAETCA YCTAHOBKA U DKCIUITYATA-
LA TTPEOBPA3OBATEJIA HA OBBEKTAX, I'/IE T1I0O YCJIOBUAM PABOThI
3HAYEHMA JABJIEHUA MOI'YT ITIPEBBICUTH IOITYCTUMOE 3HAUEHUE
P=1,6 MIIA!

2.1.1.8 BHUMAHMUE: ITPU ITPOBEJIEHNN MOHTAXHbIX, ITYCKO-
HAJIAZIOYHBIX PABOT 1 PEMOHTA 3AIIPEHIAETCA:

- [IPOU3BOAUTL 3AMEHY OJIEKTPOPAIMOSJIEMEHTOB I1PU
BKJIFOYEHHOM ITPEOBPA30OBATEIIE;

- UCITOJIB3OBATH HEUCIIPABHBIE 3JIEKTPOITPMBOPLI, DJIEKTPO-
NMHCTPYMEHTEHI, A TAKXKE UMX INPUMEHEHUE BE3 INOAKJIFOYEHUA K
HINHE 3AIIUTHOI'O 3A3EMJIEHU !

2.1.1.9 I'lpu npoBeIeHNM MOHTAXHBIX PaOOT OMACHBIMU (DAKTOPaMU SIBIISTIOTCS:

- HaNpsDKEHUE MTUTaHUs ¢ ICUCTBYIONMM 3HaueHueM 110 220 B wactoroit 50 I'n
(MpM pacnoyioKEHUH BHEITHEr0 MCTOYHMKA MUTaHUs MpeoOpa3oBaTelis B HEMOCPE-
CTBEHHOM OJIN30CTH OT MECTa YCTAHOBKH);

- N30BITOYHOE JAABJICHHE B TPYOONPOBO/IE;

- TIOBBILLICHHASI TEMIIEpaTypa KOHTPOIUPYEMOM KUIKOCTH.

2.1.1.10 Ilepen nmpoBeneHreM pabOT HEOOXOAUMO YOETUTHCS C TTOMOIIBIO W3-
MEPUTENIBHBIX TPUOOPOB, YTO HAa TPYOOINPOBOAE OTCYTCTBYET OMACHOE JJISl SKU3HU
HaNpsHKEHUE NOCTOSIHHOTO WM IEPEMEHHOTO TOKA.

2.1.2 Montax npeobpazoBarens

2.1.2.1 O6mme yka3aHus

Bce paGoThl Mo MOHTaXy, IMyCKO-HalaJKe, TEXHUYECKOMY OOCIYXHBAHUIO U
PEMOHTY MpeoOpa3oBaTelisi JOJKHBI TPOBOAUTHCS CHEIUATU3UPOBAHHBIMU MPEITPU-
ATUSIMUA, UMEIOUIMMH HEOOXOMMBbIE JIMIIEH3UM Ha MPOU3BOICTBO KOHKPETHOTO BHIA
pabor.

MoHTax AO0KEH MPOU3BOJUTHCS B TOYHOM COOTBETCTBUU C ITPOEKTOM, COTrJIa-

COBaHHBIM C SHEPrOCHAOKAIOIIECH OpraHU3aIueH.
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[Tpu mpoBeneHNH CBapOYHBIX PaOOT HE JOMYCKaTh MPOTEKAHUS CBAPOYHOTO
TOKa 4epe3 npeodpazoBatenb. [Ipu 3ToM pasbem Ui MOAKIIOUEHHs BHEIIHUX JJICK-
TPUYECKHUX LeTeN JOJKEH ObITh OTCOEMHEH OT MpeoOpa3oBaTeis.

[Tpu mpoBeIcHNN MOHTAXKHBIX PA0OT HE JOITYyCKAETCSl UCTIOIB30BaTh CTOSIK, KaK
MECTO 3axBata (pydka), sl IepeHoca, IoBOpOTa peodpazoBaress 1 T.11.

Bpeska npeobpazoBatesis B TpyOOIPOBOL C OOJIBIITUM HIIM MEHBIIIUM JTHaMeT-
pOM, 4eM JUaMeTp YCJIOBHOTO IMPOXoja Mpeodpa3oBaTens, JOJDKHA MPOU3BOAUTHCS
TOJILKO TPY TOMOIIM TEPEeXOTHUKOB (KOH(DY30poB U 11 Y30pOB) ¢ KOHYCHOCTHIO
10 30 ° (yros HakioHa 10 15 °), ycTaHaB/IMBAaeMbIX BHE 30HBI MPSIMOJIMHEHHBIX yUa-
CTKOB.

[Ipucoeaunenune npeoOpazoBarens K TPyOOIPOBOLY JOKHO OBITh IJIOTHBIM,
663 TIePeKOCOB, YTOOBI He OBUIO yTeueK pH JasiteHm 10 1,6 MIa (16 kre/cy?).

Ha cnydait pemoHTa mim 3aMeHbl ipeoOpazoBartes nepea NpsMbIM y4acTKOM
JI0 MECTa YCTAaHOBKH U MOCJI€ HETO PEKOMEHYETCsl yCTaHABIMBATh
3aMoOpHYI0 apMaTrypy (IIapoBbIe KpaHbl, BEHTWIH, 3aBUKKH, KJIaNaHbl), a TAKXKe
CIyCKAIOIIIUE YCTPOMCTBA JJIsl OMOPOKHEHUS OTKIIFoUaeMoro yvyactka. [Ipu padote
npeoOpa3oBaresis 3aropHas apMarypa JI0KHA ObITh MOJTHOCTHIO OTKPBITA.

[IpeobpazoBaresns TOMKEH OBITH YCTAHOBJICH TaKUM 00pa3oM, 4TOOBI HAIpaB-
JICHHE, YKa3aHHOE CTPEJIKOM Ha KOpITyce MPOTOYHOW YacTH, COBMAJAN0 C HarpaBlie-
HHUEM TTOTOKa B TPYOOIIPOBOIE.

B cityyae HE0OXOAMMOCTH JIOIYCKAETCsl MPOU3BOUTH OJJHOKPATHBIN MTOBOPOT
KOpITyca AJIEKTPOHHOTO OJIOKa Ha yroJ He mpeBbimaronmii = 90° 0THOCUTENBHO €ro
MOJIOXKEHUSI TIPH TIOCTaBKe MpeoOpazoBaTesis. J[s 3 Toro Heo6XoauMo OCiIaduTh rai-
Ky (1103.9 pucyHok 1.3), mpou3BecTH MOBOPOT KOpITyca 3JIEKTPOHHOTO OJI0Ka Ha He-
00XOIMMBIN YTOJI U 3aTSHYTh IalKy.

BHVUMAHWE: MHOI'OKPATHBIII ITIOBOPOT KOPITYCA DJIEK-
TPOHHOI'O BJIOKA WJIM ITOBOPOT HA YTI'OJI BOJIEE 90 °© MOXET II1PU-
BECTU K OBPBIBY TTPOBOJIOB 1 OTKA3Y ITPEOBPA30OBATEJIA!
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[Ipucoeaunenue k mpeoOpa3oBaTeiO BHEIIHNX AMEKTPUIECKUX LNl CleayeT
NPOU3BOAMUTH TOJBKO IMOCTE OKOHYAHHS MOHTaKHBIX pabOT Ha TPyOOIPOBOJE, a UX
OTCOGMHEHHE - 0 HaJyajia JEMOHTaXa.

Ecnn umeercst BEpOSITHOCTh 3aCOPEHMs MPOTOYHOM YacTH IMpeoOpa3oBaTeis
KPYIHBIMH KyCKaMH OKaJIMHbI HJIM IPYTUMHU UHOPOJHBIMU MIPEAMETaMU, PEKOMEHTY-
eTcsl Tiepes] mpeodpa3zoBaTesieM BHE 30HBI MPSMOJIMHEHHOTO ydacTka TPyOOmpoBoaa
YCTaHABJIMBATh TPSI3CBUKH WIN (PHIHTPHI.

He normyckaetcst ycraHOBKa MpeoOpa3oBaTesisi B 30HE PACTIONIOKEHNSI YCTPOKCTB, CO3-
JIAFOITIMX BOKPYT CEOS MOITTHOE MarHUTHOE TT0JIe (HAIpuMep, CHJIOBBIX TpaHC(HOPMAaTOpOB).

BHUMAHUE: TIPU MOHTAXE HEOBXOJMMO OBPATUTH
OCOBOE BHUMAHUE HA TITPABUJIBHOCTb YCTAHOBKHN ITAPOHMU-
TOBBIX IPOKJIAJJOK MEX/JY KOPIIYCOM ITPOTOYHOM YACTHU U
OJIAHIIAMU. HE JJOITYCKAETCSA UX BBICTYITAHUE BHYTPb I1PO-
TOYHON YACTU IIPEOBPABOBATEJISI. BHYTPEHHUI JINAMETP
[MPOKJIAJIKW NOJIDKHO BbITh HA 1,5-3,0 MM BOJIbIIE, YEM BHVYT-
PEHHUN JTUAMETP KOPITYCA ITPEOBPA3OBATEJIA!

Hapymenne yciioBrii MOHTaXa TIPUBOJIUT K 3HAYUTEILHOMY YBEIIMUICHUIO T10-
IPEITHOCTH MPeoOpa3oBaTEIs.

2.1.2.2 BeiOop MecTa yCTaHOBKH ITpeoOpazoBaTers

K npeoGpazoBarento q0mKeH ObITH 00ECTIEYeH CBOOOHBIN TOCTYI JJIs1 OCMOTpA.

Mecto ycTaHOBKHM MpeoOpa3oBaTensi JODKHO TapaHTHPOBATh €ro JKCILTyaTa-
U0 0€3 BO3MOXHBIX MEXaHUYECKUX TIOBPEIKICHUN U OTCYTCTBHE TIONAJIAHHS BOJIBI
Ha KOPITYC 3JIEKTPOHHOTO OJI0Ka.

BHUMAHUWE: 3AITPEIHAETCA YCTAHOBKA [TIPEOBPABOBATEJIEN B
3ATAIUIMBBIEMBIX IMTOJA3EMHBIX TEITJIO®UKAILIMOHHBIX KAMEPAX U
ITOMEHIEHMAX!

MoHnTaxx mpeobpa3oBaTensi JOMyCKaeTCsl Ha BEPTUKAILHOM, TOPH30HTAIBHOM
WA HAKJIOHHOM TPYOOIIPOBOJIE, TIPU 3TOM JODKHO OBITh COOJIOZCHO YCIOBHE TOJ-

HOT'O 3aIlOJIHEHHUS >KUIKOCThIO BCEro 00beMa MPSIMOJIMHEWHBIX Y4aCTKOB TPyOOMpo-
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BOJIa ¥ IPOTOYHOM "acTh. [IpumMepsl ycTaHOBKM TTpeoOpa3oBaTetsi MPUBEACHBI B TIPH-
noxennu K.

[Tpu MoHTaxe mpeoOpazoBatess TOJDKHBI ObITh COOJIIO/ICHBI CIISAYIONINE 00s-
3aTeJIbHbIC YCIOBUS:

1) ycTaHOBKa OCYIIIECTBIISIETCS TAKUM 00pa3oM, 4TOOBI MTPOTOYHAS YacTh Tpe-
oOpazoBareis Bcerja Obliia 3aroJiHeHa BOAOM;

2) B TpyOOIpOBO/Ie HE TOJDKEH CKaIUIMBaThca Bo3ayX. s obecnieueHus naH-
HOTO TpeOOBaHMS PEKOMEHYETCsl yCTaHABIMBAThH MPeo0pa3oBaTey ¢ MPsIMbIMU yya-
CTKAMH HA BOCXOUIMX HAKIOHHBIX TPYOOIPOBOIAX IOX YIIOM HE  MEHee 5 [0
XOJy TeueHus1 padouei sxuakocT. He pekoMeHayeTcs yCTaHOBKa MpeoOpazoBaTesei
Ha HUCXOSIIMX y4acTKax TpyOOnpoBo/a;

3) mpu HATMYMK TaKWX JIEMEHTOB TPYOOIIPOBOJOB M apMaTyphl, KaKk KOHUYE-
CKOE CYXKEHHE C KOHYCHOCTBIO 110 30°, KPyIiioe KOJCHO, IOJTHOCTBIO OTKPHITHIHA BEH-
TWIb WK IIAPOBBIA KPaH, UIMHBI NPSAMBIX YYaCTKOB JI0 U IOCJE MpeoOpa3zoBares
JOJOKHBI ObITh HE MeHee 5 [y u 2 Jly COOTBETCTBEHHO; NMPU HAJIMYUU MPOYMX 3JIe-
MEHTOB, BO3MYIIAIONIMX MOTOK (IPSIMOE KOJIEHO, IPSA3EBUK, Ipyrna KOJEH U T.I.)
JUTMHBI TIPSIMBIX YYaCTKOB JIOJKHBI cOCTaBIsATh HE MeHee 10 Iy u 5 Jly; cokparenue
JUTMH TIPSIMBIX y4acTKoOB 70 5 Iy u 2 /Iy BO3MOKHO TIpHU YCIOBUM YCTAHOBKH CTpYye-
BBITIPSIMUTETIS;

4) npeoOpa3zoBaTev JOJKHBI YCTAHABIMBATHCS B MECTaX C YaCTOTON M aMILTH-
Tynoi BuOparuu, He npepbimaronmx 80 ' u 0,15 MM cootBercTBeHHO. [Ipn Hamu-
YK OOJIBLIETO YPOBHS BUOpAIlMU, HEOOXOAUMO UCIOJIb30BAThH JIOMOIHUTENbHbBIE Me-
PBI JUIS €€ YCTPaHECHHSL.

[Ipumeuvanue - Ilpumepsl ycTaHOBKH MpeoOpa3oBaTesisi B HEKOTOPHIX TH-
MOBBIX CUTYalUsIX MPUBEJEHBI B NpUIoKEeHUU JK, KOHCTPYKIUS CTPYEBBITPSIMUTEINS
IIPUBEJICHA B IPWIOkKeHUU .

2.1.2.3 TloaroroBka K MOHTaXY

TpancnopTupoBka mpeoOpazoBaTeNsi K MECTy MOHTaXKa JOJDKHA OCYIIECTB-

JSIThCS B TPAHCIIOPTHOM Tape npeanpusitug-uroropurens. [Ipu nomyuenun npeodpa-
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30BaTesIsl POBEPUTH COXPAHHOCTDH Taphl. B cilydae €€ moBpeXJIeHUs CIenyeT cocTa-
BUTD aKT.

[locne TpaHCHOPTUPOBKHM MpeoOpa3oBaTesisi B TPAHCIIOPTHOW Tape Mpearpu-
ATUS-U3TOTOBUTENS MIPU OTPULATENIBHONW TeMIeparype BO M30eKaHHe KOHACHCAIUU
BJIard HEOOXOAMMO BBIJIEpKaTh MpeoOpa3oBaTesib B YIIAKOBKE B OTAIUIMBAEMOM I1O-
MEIEHNN He MeHee 6 4.

[Ipu pacniakoBke npeodpazoBaTes ciaeayeT MPOBEPUTH €r0 KOMIUIEKTHOCTD
10 COOTBETCTBYIOIIEMY pa3zelly B MAaclopTe U YIaKOBOUHOMY JIUCTY U COXPAHHOCTh
TIOMO.

B mnacnopre mpeoOpaszoBarenst yka3aThb AaTy BBOJA B 3KCIUTyaTallio, HOMEP
aKTa M J]aTy €ro YTBEP)KJICHUS PyKOBOJICTBOM MPEPUATHSI-IOTPEOUTEIS.

B macnoprt mpeoOpazoBatens Takke PEeKOMEHJYeTCsl BKJIIOYAaTh JaHHBIE, Ka-
CaloIlMECs] €ro SKCIUTyaTalliy: 3alKucy MO OOCITY>KMBAaHUIO C yKa3aHHMEM HMMEBIIMX
MECTO HEUCTIPABHOCTEH M MX MPUYMH; TaHHBIC IEPUOINICCKOTO KOHTPOJISI OCHOBHBIX
TEXHUUYECKUX XapaKTEPUCTUK MPHU IKCIUTyaTalluK; JaHHBIE O TIOBEPKE U T.I1.

[lepen ycranoBko# mpeoOpazoBaTessi HEOOXOAUMO TIIATEILHO OYUCTUTH TPY-
OOMpPOBO/ OT PXKABUMHBI, TPSI3U, OKAIMHBI U TIPOMBITH €r0, YTOObI YAIUTh U3 HETO
3arpsi3HEHUS U TOCTOPOHHUE Tea.

2.1.2.4 MownTax nipeodpazosatens ucnoinnenus A wi L ¢ KMY KO, K1, K4

MonTaxx mpeoOpazoBatessi Ha TPYOOIPOBOAE OCYIIECTBISTh Mo Tumy "CoHmBuy',
MyTeM YIUIOTHEHHsI TIpeoOpa3zoBaresisi MEeX/y JAByMsl YCTaHOBJIEHHBIMH Ha TPyOOIpOBOJE
(raHaMH, BXOIAIIMMU B KOMIUIEKT MOHT&KHBIX YacTel, MY MOMOILM IIIHUJIEK U TaeK C
11aiibaMu B OPSIZIKE, YKa3aHHOM HIDKE:

1) cBapko# muOO IPyruM CrocoOOM BhIpE3aTh Y4acTOK TPyOONpoBOAa JJTUHOM
Lycr B cOOTBETCTBMHM ¢ pUCYHKOM 2.1 M Tabauuei E.3 u u3sMepuTh BHYTpEHHHH 1Ua-

MeTp TpyOoIpoBoia Dy
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Pucynok 2.1

Bemuunna D, nomkHa HaXOIUTHCS B Mpefeniax, yka3aHHbIX B Tabmuuax b.3 u
b.4. B npoTuBHOM cily4ae MpuJIerarolue K MpeoOpa3oBaTeiio y4acTKu TpyOOIpoBOIOB
HEOOXOJMMO 3aMEHUTH Ha MPSAMbIC yYaCTKHA COOTBETCTBYIOIIEH UIMHBI U3 TPYO, MpHBe-
neHHbx B Tabmunax b.3 u b.4, unu ucnonb3oBaTh NpsiMble YYaCTKH, BXOJSIINE B KOM-
IUIEKT MOHTA)KHBIX YacTeH, KOTOPBIN ONPEEIAeTCs P 3aKa3e;

2) ycTaHOBUTH (pyIaHIIbl HA TPYOOIPOBOJ B COOTBETCTBHM C PUCYHKOM 2.2.
BceraBute Mexny (raninamu npeoOpazoBatTesib WM TEXHOJOTMYECKYO0 BCTABKY (TIpH-
noxenue K) ¢ mpoknagkamu u CTHYTh (DIaHIBI ABYMsI HINAIbKAMY,

[Ipumeuvanue - [[ng moHTaxka mpeoOpaszoBaTeneii ucnoiaHennii A u L ¢

KMUY KO ucnionszoBats (aanipl no 'OCT 12820 ucnonnenus 1.
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A —Bapuant ms KMU KO, K4 A — BapuanT 1 KMY K1

h<\: X

Pucynok 2.2
3) NpuXBaTUThL CBAPKOH ()JIAHIIBI K TPYOOIPOBOIY B COOTBETCTBUM C PUCYHKOM 2.3;

[IpuxBaTuTs B
HECKOJIBKMX TOUYKaX

[TpuxBaTuTh B
HECKOJIBKUX TOYKAX

Pucynok 2.3
4) cHsaTh mpeoOpa3oBaTelib, MPOU3BECTH OKOHYATENLHYIO CBAPKY (PJIaHUEB C

TPyOOIIPOBOJIOM B COOTBETCTBUU C PUCYHKOM 2.4,
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Pucynok 2.4

BHVUMAHUE: OBPABOTKA TOPIIEBOM IMOBEPXHO-
CTU TPYBOIIPOBOAA JOJIXXHA HUCKIIYATH HAJIU-
YUE 3A30PA BOJIEE 1 MM MEXJY INPEOBPA3OBATE-
JJEM U TOPHEBOW INIOBEPXHOCTHIO TPYBOIIPOBOJA
N9 KMY KO, K4 UIU ®IAHIIEM U TOPLEBOW IIO-
BEPXHOCTbBIO TPYBOIIPOBOJA AJIA KMY K1!

5) ycraHOBUTH TpeoOpa3oBaTeNb ¢ MPOKIaIKaMU MEKIY (IaHI[aMH TaK, YTOObI
CTpeJIKa Ha mpeoOpa3oBatesie COBMaaia ¢ HalpaBICHUEM TMOTOKa B COOTBETCTBUH C PU-
cyHKOM 2.5. CTHYTh (hIaHIIbI IIMTAIBKAMA. 3aTSHKKY TITHIIEK PEKOMEHIYETCS TIPOU3-
BOJIUTH TMIOOYEPETHO TI0 TUAMETPATBHO MPOTHUBOTIOIOKHBIM TTapaMm.

Hanpasnenue noroka

- . . T T Y

Pucynok 2.5
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2.1.2.5 Monrax npeoOpazosareneit ucnonnenns B ¢ KMUY KO, K1

MoHnTax ocyecTBIsITh 1o Tuly "CaHaBruY" MyTeM YIIOTHEHHUs peoOpa3zoBa-
TENSl MEXy ABYMsI YCTAHOBJIEHHBIMU Ha TpyOONpoBoje (aHLIaMH, BXOAALIMMU B
KOMILJIEKT MOHTaXXHBIX YacTel, MPH MOMOIIM IIMWJIEK U TaeK ¢ IaiidamMu B TOPSIIIKE,
YKa3aHHOM HIDKE!

1) cBapkoit MO0 JIPYruM CIIOCOOOM BBIpE3aTh Y4acTOK TPYyOONpPOBOAA JIITUHOM
Lycr B cCOOTBETCTBUHM ¢ pUCYHKOM 2.1 1 Tabauuel E.3 u u3sMepuTh BHYTpPEHHHH 1Ua-
MeTp TpyOorpoBoia Dyy.

Bemuunna Dg, nomkHa HaXOIUThCS B Mpefeniax, ykazaHHbIX B Tabmuuax b.3 u
b.4. B npoTuBHOM CiTy4ae mpriieraronme K mpeoopa3oBaTellio y4acTKd TPYOOIIPOBOIOB
HEOOXOMMO 3aMEHUTh Ha MIPSAMbIEC yUaCTKU COOTBETCTBYIOLIEH JUIMHBI U3 TPYO, IIpHBE-
neHHbix B Tabmmnax b.3 u b.4, unn ucnonb3oBath NpsiMble YUaCTKH, BXOJSIINE B KOM-
IUIEKT MOHTA)KHBIX YacTel, KOTOPBIN OIPENENeTCs IPH 3aKas3e;

BHUMAHUE: KATEI'OPUYECKUN 3AIIPEHIAETCA JOPABOTKA (CPE3-
KA) BXOJHbBIX U BBIXOJIHBIX ITATPYBKOB, UMEIOIINX CIIELIMAJIBHYIO
KOHOUT'YPALIMIO, 1 ITOCJIIEAYIOLIIA A ITPUBAPKA BCTBIK [TATPYBKOB K
TPYBOITPOBOAY B COOTBETCTBUU C PUCYHKOM 2.6. 9TO ITPUBOJUT K
JIMKBUJIAITMM ITJIABHBIX TTEPEXOJIOB OT BHYTPEHHEN ITOBEPXHOCTU
TPYBOITPOBOJIA K ITPOTOYHOM YACTU ITPEOBPA30OBATEJIS 1 BBI3bIBA-
ET YBEJIMUYEHUE INIOI' PEHTHOCTU [TPEOBPA3OBATEJIA!

Pucynok 2.6

2) BcTaBUTh NaTpyOKu C ¢uiaHIaMu B TPYOOIIPOBOJ, a 3aT€M BCTaBUTh C IPO-
KIaJKaMd MEXAy (QuaHiaMu TpeoOpa3oBareib WM TEXHOJIOTHYECKYIO BCTABKY

(mpunoxenue K) u cTaHyTh (h1aHIbI ABYMSI HINMAIBKAMU;
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3) mpuUxBaTUTHh CBApKOM MaTpyOKu K TpyOOmpoBoay U (hIaHIbI K MaTpyOKam B
COOTBETCTBUU C PUCYHOK 2.7;
Ha BHyTpeHHeM amamerpe TpyOONpoBOJa HE IOIMyCKaeTcs HaJMYue CJeI0B

CBapKH.

MpuxsatnTb B
HECKOMNbKNX TOYKax

MpuxBatnTb B
HECKOJbKNX TOYKaxX

Pucynok 2.7
4) cHATH Tpeodpa3oBaTesb, MPOU3BECTH OKOHYATEIIFHYIO CBApKY MaTPyOKOB C

TPYOOIPOBOJIOM B COOTBETCTBUU C PUCYHKOM 2.8;

A

Pucynok 2.8
5) ycTaHOBUTH TpeoOpa3oBaTesib C MPOKIAJAKAMU MEXTY (JIaHIIaMH TaK, YTOOBI
CTpelika Ha mpeoOpasoBaresie COBMaaia C HAMPaBJICHHEM ITOTOKA B COOTBETCTBUH C PH-
cyHkoM 2.9. CTHYTh (pJIaHIIbI IIMUIEKAMH. 3aTsHKKY IMITIMHJICK PEKOMEHIYETCS TTPOM3-

BOJIHWTDH ITIOOUCPCAHO IO JUaAMETPATIbHO ITPOTHUBOIIOJIOKHBIM IIapaM.
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HanpaBneHune notoka

Pucynok 2.9

2.1.2.6 Monrax npeoOpazoareneii Ttumopasmepo Jy250 u JIy300 ¢ KMY
KO0, K4

MonTtax npeodpazoareneit TunopazmepoB Jy250 u Iy300 MM ocyIiecTBiis-
ercs 1o Tty "CaHaBu4" B OPSAAKE, YKA3aHHOM HIDKE:

1) cBapkoi MO0 IPyruM CIOCOOOM BBIpE3aTh Y4acTOK TPYyOOIpOBOAA JITUHOM
Lyer ¥ M3MEPUTH BHYTPEHHUM JuameTp Tpyoonposoaa Dy, B COOTBETCTBHM C PUCYH-
koM 2.1 u Tabmurieii E.3.

Benmnuuna Dy, A0mKHA HAXOAMUTHCS B MpeJenax, yKa3aHHbIX B Tabmuiax b.3 u
b.4. B npoTrBHOM CiTydae mprieraronme K mpeodpa3oBaTellio y4acTKA TPYOOITPOBOIOB
HEOOXOMMO 3aMEHUTh Ha MPSMBIE Y4aCTKHA COOTBETCTBYIOIIECH JJMHBI U3 TPYyO, NprBe-
neuapix B Ta0immuax b.3 u b.4;

2) ycraHoBuTh (pranipl Ha TpyOonpoBoa. BeraButh Mexnay (raniamu mpeoo-
pa3oBaTelib WM TEXHOJIOTMYECKYI0 BCTaBKYy (npuiioxkeHue K) ¢ mpoknagkamu, CTIHYB
JBYMSI IIMAJTbKAMHU,

3) NpUXBaTUTh CBAPKOM (IIAHIIBI K TPYOOIIPOBOIY B COOTBETCTBHH

C PUCYHKOM 2.3;
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4) cHATh TpeoOpa3zoBaTelb, MPOU3BECTH OKOHYATEILHYIO CBapKy (IIAHIIEB C

TpyOOmpoBOIOM U 06pabOTKY B COOTBETCTBUU C pUCYHKOM 2.10;

Pucynok 2.10

5) yCTaHOBUTH ITpeoOpa3zoBaresb ¢ NPOKIaIKaMy MEXTY (IaHIIaMU TaK, YTOObI
CTpeJiKa Ha mpeoOpa3oBaTelie COBMajaia ¢ HalPaBJICHUEM MOTOKA B COOTBETCTBUH C
pucyHok 2.11. CTsHyTh ¢uiaHIbl ITWIBKAMU. 3aTSHKKY IITHIEK PEKOMEHIYETCs TPo-

H3BOJUTD IMOOYCPCTHO 11O ANAMCTPAJIbHO ITPOTHUBOIIOJIOKHBIM I1apaM.

Hamnpasnenue notoka

Pucynok 2.11
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BHUMAHUE:

1 HE JIOIIYCKAETCS BBICTYIIAHUE TIPOKJIAJOK
BHYTPb MPOTOYHON YACTHU. B CJIVYYAE MNOBPEXJIEHUS
MPOKJAJOK MX CJHEAVET 3AMEHUTH HA HOBBIE, BBIPE-
3AHHBIE U3 MATEPUAJIA, YKA3SAHHOTO B IIPUJIOXEHUU B,
TOJNIIUHOMN 2 MM. UCIIOJBb30BAHUE MPOKJIAJIOK U3 JIPV-
FTOrO MATEPUAJIA HE JIONIYCKAETCSH!

2 HE JJOINYCKAETCS DKCIIJIVATALIUS ITPEOBPA3OBA-
TEJS HA HEIOJHOCTBHIO 3ANOJHEHHOM TPYBOIIPOBO/E!
[PU NPOBEJEHUU PETJIAMEHTHBIX PABOT, B XOJE KOTO-
PBIX XUAKOCTHh CJIUBAETCSH M3 TPYBOINPOBOJA, HEOB-
XOJAUMO OTKJIIOYATH IUTAHUE TIPEOBPA3OBATEJS U
BKJIOUYATH ETO TOJIbKO MOCJE 3ATMOJHEHUS TPYBOIIPO-
BOJIA!

3 HE TAPAHTUPVYETCS JOCTOBEPHOCTh HMHOOPMA-
LU O PACXOJE IIPU PABOTE NPEOBPA3OBATEJS HA HE-
MOJHOCTHIO 3ATIOJHEHHOM TPYBOIIPOBOJIE U IIPU IIPE-
BBIIIEHHUU TIAPAMETPOB BHUBPAILIMU, VYKA3AHHBIX B
2.1.2.21

4 I8 NPEJIYIOPEXJIEHWSA KOPPO3UM HEOBXOJUMO
OKPACUTDb ®JIAHIBI U MECTA CBAPKH!
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2.1.3 IlpoBeneHue 31eKTPOMOHTaKHBIX padoT

2.1.3.1 3agenky kabemnsi B CaTbHUKOBBIN BBOJI, MOJCOSANHEHUE KM KaOems K
KJIEMMHOH KoJIoZiKe 5 (prCyHOK 1.3) MpOM3BOAUTE B COOTBETCTBUM CO CXEMOM COEIU-
HEHUI cO BTOpHYHBIME TipruOopamu (nputoxkerne JI). K mecty MoHTaxka rpeoodpaso-
BaTeJsl 10OJDKEH OBITh NPOBEAEH KaOeab ¢ HapyKHbIM JMAaMETPOM HE MEHee 8 U He
6osee 10 MM (koj anekTpudeckoro pazbema C).

2.1.3.2 Ilpu moHTaxe mpeoOpaszoBarenieil cienyeT oopaTuTh BHUMaHHUE Ha TO,
YTO HApY>KHBIA JUaMeTp Kabessl T0JDKEH ObITh Ha 1-3 MM MEHbIIE TUaMeTpa MPoXoI-
HOT'O OTBEPCTHS B YIUIOTHSAIOIIECH ralKe, a TUaMeTPAIIbHBIN 3a30p MEKIY PACTOYKOMU B
KOpITyc€ BBOJHOIO YCTPOWCTBA JUIsl YIUIOTHEHUS UM HApy>KHBIM TUAMETPOM KOJIbIA
YIJIOTHATEILHOTO HE JIOJDKCH TPEBBIIATE 2 MM.

2.1.3.3 KaGernp ymaoTHUTH € MOMOILBIO TalKu. JIJis yIIJIOTHEHUS JOKHO MPH-
MEHSATHCSI KOJIBLO YIIOTHUTENILHOE, U3TOTOBIEHHOE HA MPEAIIPUATUN-U3TOTOBUTEIIE.

2.1.3.4 Tlpu MoHTaxke Kabesisi CHATH KPbIIKY 11, OTBEpHYTh raliKy YIJIOTHEHHMS
kabenpHOro Beojaa 10 (pucynok 1.3). IIpousBectd MapkupoBKY xuil kadess. [locie
MOJICOCTMHEHHUS KT Kabemsl K KJIEMMHOMN KOJIOJIKE M €ro 3a/IelKU 3aBEPHYTh raKy
YIJIOTHEHUS KaOeJIbHOTO BBOJIA M TTOCTAaBUTH KpbIIKY 11 Ha MecTo.

2.1.3.5 [Ipu MoHTaxe mpeoOpazoBaress ¢ IITENCETbHBIM Pa3beMOM HEO0XO-
JIMIMO TIPO3BOHUTH Pa3Jie/laHHbIe KOHIIBI KaOesel, a 3aTeM pachasTh UX Ha KOHTAKTHI
pO3eTKH, TpuiaraeMoi K mpeoOpaszoBaremto. [laiiky mpou3BOAUTH OECKUCIOTHBIM
¢mrocom. [TpoBepuTh MPAaBUIILHOCTH PACaliKy ITyTEM MPO3BOHKH COOTBETCTBYIOIIIX
KOHTaKTOB M MOJICOEAUHUTD Pa3beM K PeoOpazoBaTeio.

2.1.3.6 KabGenu u mpoBoga, COESAMHSAIONIME MPEoOpa3oBaTeslb M BTOPUYHBIIN
prudOp, PEKOMEHIYETCsl IPOKIAABIBATh B METAJUIOPYKABAX MM METATMYECKUX TPY-
0ax.

BHUMAHMUE: 3AITPEHIAETCS PACIIOJIATATH JIMHUN CBA3U I1PE-
OBPA3OBATEJISI C BHEIITHUMHN YCTPOMCTBAMMU BBJIM3U CHUJIOBBIX
KABEJIEN!
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2.1.3.7 IIpu MoHTaXKE [T TPOKJIAIKH JIMHUN CBSI3U PEKOMEHTYETCSI IPUMEHSTh
Ka0el KOHTPOJILHBIC C PE3MHOBOM MJIH TJIACTMACCOBOW M30JIAIIMEH, Kabemu JjIsl CUT-
HaJIM3alUH C TIOJIUATHJICHOBOMN N30JISIIUECH.

2.1.3.8 Jlommyckaetcs coBMeCTHasI IPOKJIaIKa B OTHOM Kabesie MPOBOIOB IEMei
NUTaHUs peoOpa3oBaTelis U BIXOJHOTO CUTHAJIA.

2.1.3.9 PexomenayeTcsi MpUMEHEHUE SKPAHUPOBAHHOTO KaOessi ¢ U30JIUPYIO-
el 000JIOUKOM TTPU HAXO0XKICHUU BOJIM3U MECT MPOKJIATKHU JIMHUU CBSI3U AJIEKTPOYC-
TaHOBOK MOITHOCTHIO Oojiee 0,5 kBA.

[Ipumeuanue - B kauecTBe CUTHANBHBIX IIETICH TpeoOpa3zoBaTesss MoO-
T'yT OBITh UCTIOJB30BaHBI U30JIMPOBAHHBIE JKHUIIBI OJTHOTO KaOeJsi, MPU 3TOM COIpPO-
TUBJIEHUE U30JIILIUHU JIOJDKHO OBITH HEe MeHee 50 MOwm.

2.1.3.10 JInvHa auHUN CBSI3U AJIS1 UMITYJICHBIX M TOKOBBIX BBIXOJIOB HE JTOJIK-
Ha npeBbIath 200 M, COMPOTHUBIIEHUE KaXI0M1 Xkl He 60s1ee 20 Om.

MakcumarnpHasi TpOTSHKEHHOCTh JIMHUM CBsI3U i1 uHTepdeiica RS-485 He
noibkHa mpesbimars 1200 M. MakcumallbHOE KOJIMYECTBO IpeoOpazoBaTeliei Ha O/l-
HOW JrHUU cBsizu (0e3 yuéra cuctembl yrnpasieHus) - 256. [Ipu MoHTaxke ans npo-
KJIaJIKA JIMHUW CBSI3M PEKOMEHYeTCsl MPUMEHSITh KalOenb Tumna “BuTas mapa’ ¢ BOJ-
HOBbIM compoTuBicHreM 120 Om (Hanpumep, Balden 9841, 9842). Cornacyromue
PE3UCTOPBI JAODKHBI MOAKIIOUATHCS K JIMHUM CBSI3U B JBYX HauOoJiee yHaaEHHBIX
Ipyr oT Apyra Toukax. COnpoTUBICHUE KaXA0r0 COMIACYIOUIEr0 PE3UCTOPa JI0JKHO
COBIA/IaTh C BOJIHOBLIM COMPOTUBJICHUEM NPUMEHsieMoro Kaoessa. OTBETBIICHUE CUT-
HAJIBHBIX MTPOBOJIOB JaTUYMKA OT JUHUM CBSA3U JIOJDKHO MMETh HAMMEHEE BO3MOXKHYIO
mHy. [Ipu 3HaUUTENBHON NPOTSKEHHOCTU JIMHUU CBSI3W U MUTAHUU JIaTYHKOB OT
Pa3HbIX UCTOYHUKOB MUTAHUSI HEOOXOAMMO MPHUMEHEHHE BHIPABHUBAIOIIETO MPOBOIA
— COEZIMHEHUE MEXTy co00M M30IMpPOBAaHHBIX “3eMenb” nHTepderica RS-485. Jlomyc-
KaeTCsl B KAUe€CTBE BHIPABHUBAIOIIIETO MTPOBO/IA UCIOIL30BATh AKPaH CUTHAIBHOIO Ka-
Oenst. [lpumep noakimOYeHHUs] HECKOJIBKMX TIpeoOpa3oBaTesied K OJHOW CUCTEME
yIpaBiieHus (cOopa JaHHBIX) MPUBEICH B MPUIIOKEeHUH J1.

2.1.3.11 DnexkrpoMoHTaX Kalenel, COSTUHSIONIMX MpPeoOpa3oBaTellb ¢ BTO-
PUYHBIMH TTPUOOpPAMU, TIPOM3BOIUThH COTIIACHO MPUIIOKeHuTO JI.
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2.1.3.12 Ilpu ucnonp30BaHUU BCTPOEHHOTO BO BTOPUYHBIN MPHOOP UCTOUHHKA
NUTaHUs OH JIOJDKEH OBITh rajlbBAHMUYECKH Pa3Bsi3aH OT OCTAJIBHBIX LIETeH, 3IeKTPo-
MOHTaX TPOBOJUTh TPEX- WM YETHIPEXKUJIbHBIM Kabesiem (Hampumep, PIIIIM-
3x0,35, PITIIIM-4x%0,35).

2.1.3.13 Ilpu ucnonab30BaHUKM aBTOHOMHOT'O MCTOYHHMKA MTUTAHUS MOHTAX BEC-
TH JIBYX>KWJIbHBIM Kabenem (Hampumep, PITIIIM-2x0,35 wim MKIII-2x0,35). Homyc-
KAeTCs HCTIOB30BATh OT/IE/bHbIE IPOBOJIA C CeUeHHeM Kbl 0,35 MM,

2.1.3.14 IIpu OTCYTCTBUU TaJIbBAHMYECKOTO Pa3/ICICHUs KaHAIOB MUTAHUS J0-
MyCKAeTCsl MUTaHUE TPYIIBI IpeoOpazoBaTesieil OT 001Iero ucTouHuka nuranus. [Ipu
3TOM JOJDKHO OBITh 00ECHEYeHO PaBEHCTBO MOTEHIIMATIOB MEXIY Mpeodpa3oBaTes-
MU MyTeM HAJEKHOTO 3a3eMJICHHSI UX KOPITYCOB. 3a3eMJICHHE MPOU3BOIUTH TOJCOE-
JIMHEHHEM TIPOBOJIA CEUCHHEM HE MeHee 2,5 MM® OT IIMHbI 3a3eMJICHHS K CIIeIHab-
HOMY 32KMMY Ha KOPITyce MpeoOpa3oBaTes.

2.1.4 JlemoHTax mpeoOpazoBaTeis

2.1.4.1 Otxmounth mpeoOpa3oBaTeidb OT UCTOYHHUKA MUTAHUS M BTOPUYHBIX
npubopoB : uig ucnonHeHus: «1IP»-oTcoenuHUTh pa3beM OT MpeodpazoBaTens, IS
ucnosiHeHus1 «C»- OTKPYTUTH raiiky caabHUKOBOTO BBOja 10, kphimiky 11 31eKTpoH-
HOTO 0JI0Ka M OTCOEAMHUTH KaOesb OT KJIEMMHOW KOJIOJKH S (pucyHok 1.3).

2.1.4.2 COpocuTh 1aBJICHUE U CIUTH KUIKOCTh U3 TPYOOIpPOBOIA.

2.1.4.3 OTBepHYTh raikul U CHATH IIIIBKY, CTATUBAIOIINE PEOOPa30BaTEIh C
dannamu Ha TpydbomnpoBose. PekoMeHayeTcsl UCIob30BaTh MOCTABISIEMOE 10 CIie-
[IMATBHOMY 3aKa3y MpucrocodieHue (mpuioxenue M).

2.1.4.4 YcTaHoBUTH OOJITHI M YIIOPHI TIPUCTIOCOOJICHHUS B TUAMETPAIbHO TPOTHU-
BOMOJIOKHBIE OTBepCcTUA (uiaHneB. [Ipu sToM raiiku U maiobl Juis NpUCHOCOOTICHUS
UCTIOJIb3YIOTCSL M3 YUCIIA CHATBIX CO IITHIIEK.

2.1.4.5 IInaBHO Bpaiasi 60ATHI MPUCHOCOONICHHS, Pa3ABUHYThH (PJIAHIIBI U CHATH

npeoOpa3oBaTeb.
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2.2 Ucnosib30BaHue U3/1eJ st

2.2.1 TloaroroBka x pabote

2.2.1.1 Ilepen nepBbIM BKJIFOUEHHUEM DJIEKTPUYECKOTO IMUTAHUS MpeoOpa3oBare-
JIS ¥ ITyCKOM €T0 B 9KCIUTyaTaIlio HE00X0IUMO:

- TPOBEPUTH MPABMIILHOCTH MOHTaKa MPEOOpa30BaTEIIsl HA TPYOOIIPOBO/IE;

- TPOBEPUTH apaMETPhl JEKTPUUECKOTO MUTAHNUS;

- TPOBEPUTH MPABUIBHOCTH pacaiiki pa3beMOB COSIMHUTEIBHOTO Kalers;

- TPOBEPUTH MPABMIBHOCTH MOIKIIIOUEHHSI BHEIITHUX YCTPOMCTB.

2.2.1.2 Tlocne mpoBepKH MPaBUIIBHOCTH MOHTaKa, OTKPBITHS 3allOpPHON apMaTypbl U
TOJTHOTO 3arlOJIHEHHsI TPYOOIPOBO/Ia SHEPrOHOCHUTENIEM TOATh HEKTPUUYECKOE MMUTAHUE HA
peoOpa3oBaTeib.

2.2.1.3 Ilocne monkiodeHus MUTaHUS TpeoOpa3oBaTenb roToB K pabore 0e3
NPOBEACHUS JIONOJHUTENBHBIX HACTPOEK U PETYINPOBOK.

[Ipumeuanusa

1 ChaHHbIi B 3KCIUTyaTaIMIO TPeoOpa30oBaTeh padOTaeT HEMPEPHIBHO B ABTOMATHYECKOM
peXUME.

2 Ha y3ne yuera mpeoOpa3oBaTesb, Kak MPaBUilo, paboTaeT B KOMITIEKTE C BHIUKC-
JIUTETIEM PacXo/ia, TETUIOBBIUHCIIUTENEM WK APYTUMH BTOPUIHBIME TIPHOOPAMHU.

3 Bpewms BbIxoza mpeoOpa3oBatesisi Ha YCTAHOBUBIIIMICS PEKUM U3MEPEHUSI pacxo-
11a - ge 6osree 15 MuH.

4 Jlomyckaetcsi MpOU3BOANTh HACTPOUKY MapamMeTpoB IpeoOpazoBateneii (1ie-
HBI, IJTUTEIHHOCTH UMITYJIhCA U T.I1.) C IOPTaTUBHOTO KOMMYHHUKATOPA.

2.2.2 BBOJ B 3KCILTyaTalHIO

2.2.2.1 BBoJ B 3KCIUTyaTalio NPOU3BOAUTCS B MPUCYTCTBUU NPEICTABUTENIEH
3aKa34yMKa U OpraHu3aliy, POU3BOAMBIIECH MOHTaKHBIC U TTYCKO-HAJIQI09HBIC Pado-
TBI, 1 0()OPMIIIECTCS] COOTBETCTBYIOIIIUM aKTOM.

2.2.2.2 1lpu BBOJE B SKCIUTyaTalMIO B MACMOpTe Mpeodpa3oBaTesisi HE0OX0au-
MO cJiefiaTh OTMETKY C YKa3aHHeM JaThl BBOJA M 3aBEPHUTH MOJIIMHCHIO JIMIIA, OTBETCT-

BEHHOTO 32 SKCIUTyaTaIlio MPUOOPOB yUeTa.
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2.2.3 U3amepenne mapamMeTpoB U HACTpOiiKa mpeoOpa3oBaTes

2.2.3.1 Tlpu HanMuuy B UCTIOJIHEHUH TIpeoOpazoBares IUGPOBBIX MPOTOKOJIOB
U3MEPEHUsT TIapaMETPOB, PETYJIMPOBAHME W HACTPOMKA MpeoOpazoBaTeleii MOTYT
npoBoautkes mo HART u ModBUS rpoTokoiam Kak ¢ OMOIIBIO CHCTEMHBIX CPE/ICTB
ACYTII, tak u kommyHukaTopom Metpan-650 (o HART).

[IpeoOpa3zoBareny MOIHOCTBIO COOTBETCTBYIOT mpoTokony HART, mostomy
paboTtaTh ¢ HUMH MOXHO Tipu nomoinu modoro HART cepruduimpoBanHoro mpu-
oopa.

JUi1 u3MepeHus: mapamMeTpoB PEryIMpPOBaHMS U HACTPOMKU MpeoOpa3oBaTesneit
no HART mporokony npu nomomm cucteMHbix cpeacts ACYTII pekomenayetcs
ucnons3oBath HART - monmem (Hanpumep Metpan-681 wim Metpan-682) u mnpo-
rpammuoe obecnieuerne HART-Macrtep paspabotku I1I" «Metpan», koTopoe mo-
CTaBJISIETCA 10 OTACIILHOMY 3aKas3y.

JUI1 OJHOBPEMEHHOIO KOHTPOJIS IapaMeTpPOB WM HACTPOMKH HECKOJIBKHUX
npeodpazopareneit no HART npotokony Heooxoaumo ucnonb3oBath HART - myib-
TUILIEKCOp, Harpumep, Metpan-670 ¢ nporpaMmMubiM obecrieuennem HART-Macrep,
MO3BOJISIONIMIA TOAKITIOUNTE A0 240 mpeoOpa3oBarenell K OJIHOMY MEPCOHATBHOMY
KOMIIBIOTEPY.

Bonee nonpobHas undopmarms 0 BO3MoxkHOCTIX MeTtpan-681, Metpan-682 u
MeTtpan-670 npuBe/ieHa B OMUCAHUAX HA COOTBETCTBYIOIIHME TTPHOOPEHI.

2.2.3.2 Bee xomanasl HART - mpoTokoi1a MOKHO pa3fenuTh HA TPU TPYIIIIbHL:
YHUBEpCAJIbHBIE, OOILIME U CHEeLUabHbIC. YHUBEpPCAIbHbIE KOMaH/Ibl MOJICP KHBa-
forcst BceMu HART - coBMeCTUMBIMH yCTpOMCTBaMU, OOLIME MPUMEHSIOTCS AJISL LU~
pokoro kiacca npudopoB. OgHAKO, ITUX KOMaHJ HEIOCTAaTOYHO JUIS MOJIHOLIEHHON
paloThl ¢ TpeoOpa3zoBaTENIIMU, TOITOMY OHU UMEIOT HEKOTOpBIE CIELUANIbHbIE KO-
MaH/Ibl, IOCTYHI K KOTOPBIM IIPHU MOMOILM 000pyI0BaHUsI OT CTOPOHHETO MPOU3BOIU-

TSI OTCYTCTBYCT.
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B nipeoGpazoBarese peaii3oBaHbl JIBE CeMaIbHbIe KOMaH bl (#135 u #136)
JUI 4TE€HUs (3alKCH) LEHbl W JJIUTEIBHOCTH UMITyJIbca npeoOpaszoBatens. [lonHoe
omucanme opmara KOMaH 1 rpuBeneHo B «IIpeoOpazoBareib pacxona BUXPEaKyCTH-
yeckuit Metpan-300I1P. Onucanue NpUKIATHOTO YPOBHS IU(POBOrOo MPOTOKOJIA
(wt HART)». M3meHeHre mapaMeTpoB, MepeaaBaeMbIX IMPU IMOMOIIM JaHHBIX KO-
MaHj, 3alluileHo mnaposieM. [Ipu BbIycke W3 MPOU3BOJICTBA YCTAHOBJIEH MapoOJib
«1234».

2.2.3.3 Pabota ¢ koHpurypaunonHoii nporpammoit HART-Master

[Mporpamma  paGotaer moj  omepamuoHHOW  cucrtemoir  Windows
95/98/ME/NT/XP. [Iyst paboThI MpOrpamMMEI ¢ peodpa3oBaTeieM He0OX0aUM MOJIEM
RS232/HART, monkirodaembrii k mocienoareibiomy COM wm USB - mopty (s
ATHX 1Ie7Iel MOXkHO ucnosib3oBaTh HART Monem Metpan-681, Merpan-682 unu jro-
oot HART moaem cTopoHHHMX Tpou3BoauTeneit). Cxema MOoAKIIOYeHHs Mpeodpaso-
BaTellsl K IEPCOHATBHOMY KOMIIbIOTEPY MpUBEICHA B IpUiioxkeHnn JI.

[Iporpamma MoxxeT ObITh MocTaBiieHa Ha CD Juicke 1o JOMOHUTETBHOMY 3aKa3y.

HART-Master umeer ymoOHBIII WHTYUTHBHBIM HMHTEpQEC MOoJb30BaTEeNs U
cucreMy nomoltnu. [lonHoe onuvcanue paboThl MPOTrPaMMBbI ¢ YHUBEPCAILHBIMUA U 00-
mmvu komadnamu HART - mportokona mpeoOpaszoBaterneii nmpuBenaeHo B «PykoBo-
JICTBO TOJIh30BaTelsl KOH(UTYpaIiMoHHO# porpamMel HART-Master.

2.2.3.4 Pabora co crienuanpHOM koMauao HART - mpoTokosa

HART - Macrep Bepcun 4.7 nojjiep>kKuBaeT padoTy CO CIeUaTbHBIMA KOMaH-
JaMH TIpeoOpa3oBareisi, TMO3BOJSIONIMMA TIPOU3BOIUTh YTCHHE W 3alKCh IICHBI H
JUTATEIIbHOCT MIMITYJIbCHOTO CUTHamA. JlocTynm K JaHHBIM, MepenaBaeMbIM TpH TIO-
MOIIH CHEIUAIBHBIX KOMaH/I, OCYILECTBIISIETCS CIEAYIOUIMM 00pa3oM:

1)  samyctuth nporpammy HART-Master;

(npocuTe CeTk... .
2)  HaXaTh HA KJIABUIILY ;

3)  Haxkarh Ha KIaBuily | §% Hactp aarusa) ;
4) TIEPEUTH HA BKIIAJIKY « BBIXOIHOM CUTHAIY;

5) B ITOSIBUBIIIEMCS] OKHE JOCTYIIHBI CIEAYIOIIUE TAHHbBIC:

- IIapoJib Il JOCTYIIA K IIPOTrpaMMHUPOBAHUIO PCIKUMOB,
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- BEPXHUM M HWKHMUM IIPENebl U3MEPSEMOro pacxona A TOKOBOTO

crrnana (Qpms # Quu), M3
- BpeMsi ieMrpupoBaHusl, C;
- LIeHA NMITYJIbCA UMITYJILCHOTO CHTHATIA, M /HMIT
- IJIUTENTBHOCT UMITYJIbCA UMITYJILCHOTO CUTHAJIA, MC.

N3meHeHne AByX MOCIEAHUX apaMeTPOB IMTPOU3BOIUTE B CTPOTOM COOTBETCT-
Buu ¢ 1.2.5.3.

BHMUMAHUE: HEKBAJIMOUIITNNPOBAHHOE U3MEHEHUE BbIIIEIIE-
PEUYVICJIEHHBIX TTAPAMETPOB MOXET ITPUBECTU K HEKOPPEKTHOM
PABOTE ITPEOBPA30OBATEJIA!

2.2.3.5 Pabora ¢ nmpeoOpazoBaTensiMi, IMEIOIIMMHU B CBOEM MCIOTHEHUU TTH(]-
poBoii mporokoa ModBus.

B kauectBe pusnueckoro unrepgeiica npumeneH cranaapt RS-485. Ilporokon
COOTBETCTBYET TpeboBaHusM mpotokoiaa ModBus RTU. Omnucanue mpoTokosia mpu-
BeJiIcHO B JOoKymeHTe «IIpeoOpazoBarens pacxojia BUXpeaKycTH4eckuil Merpan-
300ITP. ITporokon B3aumonercTBus udpoBoro unrepderica (s ModBus)», koTo-
PBIi TIOCTABIISACTCS IO OTIOTHUTEIHHOMY 3aKas3y.

CxopocTb 00MeHa 1o poTokoiy ModBUS ycTaHaBIuBaeTCs MOIb30BATE/IEM U3
CIIEAYIONIETO psia BO3MOXKHBIX 3HaueHui: 1200; 2400; 4800; 9600; 19200; 38400 6o,
[lo yMOITaHmIO B IATYMKE YCTaHOBJIEHA CKOPOCTh 0OMeHa 9600 6011 1 apec 01h.

Jlnst HacTpoiiku mpeoOpaszoBareneit mo ModBuUS mpoToKoy peKOMEHIyeTCs
UCTIONb30BaTh TpeolpaszoBarenb uHTep(eiicoB RS-485/RS-232 wim RS-485/USB
(manpumep ADAM-4561) n nporpammuoe obecnieueane ModBus-Mactep paszpabor-
ku 1" «Metpan», KOTOpOE NOCTaBISAETCS MO OTAEIBHOMY 3aKa3y.

[Mporpamma ModBus-Mactep paboTaer moj omnepainudoHHoi cucremoit Win-
dows 95/98/ME/NT/XP. Cxema moak/OueHHs Mpeodpa3oBaTessi K MePCOHATBHOMY
KOMIIBIOTEPY MIPHUBEICHA B TTPHIIoKeHUH J1.

[porpamma MoxkeT ObITH MocTaBneHa Ha CD aucke 1Mo TONMOMTHUTEEHOMY 3aKa3y.

[TommHOE onrcanue padoThI MPOrPaMMBbI TTPUBEIEHO B «PyKOBOJCTBO MOJIH30Ba-

Tesst KoH(uUryparronHoi mporpammel ModBus-Masters.
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2.2.4 Bo3MOXHBIE HEHCIIPABHOCTH MPeoOpa3oBaTelisi U CIOCOOBI MX YCTpaHe-

HUSI IpUBEACHBI B Tabuie 2.1.

Tabmuma 2.1
HawnmMeHoBaHWe HEUCTIPABHOCTH, Bepositaas Crioco0
BHEIIIHEE MPOSIBJICHUC MPUYUHA yCTpaHCHHUS
1 2 3
1 Ipu BKIIOYEHWHW MUTaHUA U OT-|HekauecTBeHHass WM HeBepHas pacmaiikalllpomsBecTn pacmaiiky MpOBOJOB

cyrctBun pacxoma Ha JKKU He
oroOpaxkaeTcsi HUKakoil uH(popMa-
uun, HART - ycrpoiicTBa He Haxo-
AT TpeoOpa3zoBaTeNb. 3HAUCHHUE
TOKOBOTO BBIXOJHOTO CHTHala Ha-
XoauTcsd BHE nauanasona 4 - 20 MA.
OTCyTCTBYIOT HMMITYJIbCHI IO HM-
yJIbCHOMY

BbIXOJHOMY  CHUI'HaA-

ay.(ITpeoGpazoBatens He paboTaeT)

IIPOBOAOB K BUJIKE

COIJIacHO yka3aHusM 2.1.3

OOpBIB IPOBOJA MHUTAHUS

3aMeHuTh Kabeanb

Hal'[pﬂ)KGHI/Ie nuTaHusls HE COOTBETCTBYCT

TpeboBanusm 1.2.10

HpOBepI/ITL HCTOYHUK IIMTAHUA H
YCTAaHOBUTL HAIIPSIKCHUC TIUTAHUA

coriacuo 1.2.10

2 Ilpy Hanu4Yuu HYJEBOTO 3Haue-
nust pacxoga Ha XKKM u  otobpa-
KEHUHM CHMBOJIA «A», IO TOKOWM-
ITyJIbCHOMY CHUTHAIly HE MOCTYMAIOT
WMITYJIbCBI, TOKOBBIH CUTHAJI yCTAHOB-
Jed (3,90 + 0,05) i (20,8 + 0,8) MA,
o uM(ppPOBOMY CUTHAIy YCTaHOB-
neH ¢nar «Bo3ayx B mpoTo4HON

qacTu»

T'a3oBbIe ITY3bIPpU B ) KUIAKOCTU

.HI/IKBI/I,HI/IPOBaTL ra3oBbIC 1Y3bIpH,
Y4eCTb PEKOMCHIAIIMU TIPUBCIACHHBIC B

2122

3 Ilpy Hanu4yuu HYJEBOTO 3Haue-
nust pacxona Ha XKKW u  otobpa-
KeHuu cuMBosia «L» wmm «H», mo
mudpoBoMy cHUTrHamy mnepenaéres
HYJIEBOE 3HaU€HME Pacxoja, a 3Ha-
YEHUsI TOKOBOTO BBIXOJHOTO CHI-
Haima ycranoeieHo (3,90 + 0,05)

wiu (20,8 + 0,8) MA

Pacxoz[ BBIIICII 32 AUAlIa30H U3MEPCHUS
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[Tponomkenune Tabmuip 2.1

1

2

3

2 Tlpu HanM4YUK HYJICBOTO 3HAYCHHS
pacxona Ha JKKW 1  otobpakeHUH
cuMBoia «E», TI0 TOKOUMITYJIECHOMY
CHTHATy HE IOCTYIAIOT WMITYJIbCHI,
TOKOBBII CUTHAJI YCTaHOBIICH

(3,90 £ 0,05) unu (20,8 £ 0,8) MA, o
(pOBOMY CHTHATY YCTaHOBIICH
¢nar «[IpoTouHasi yacTh He 3aroli-

HCHa»

HernosHoe 3arnosHeHue TpyOOIpoBoIa KUIKO-

CTBIO

Monrax mnpeoOpa3oBarelsi Mpou3Be-
CTH B COOTBETCTBHM C YKa3aHHSIMHU

212

4 Tlpum HATMYUM HYJIEBOTO 3HAYe-
Hus pacxoma Ha XKKW m orobpa-
KEHUH cuMBOJa «0», MO TOKOMM-
MyJIbCHOMY CHUTHAITy HE MOCTYMAIOT
HMITYJIBChI, TOKOBBIM CHIHA YCTa-
(3,90 0,05)
(20,8 £ 0,8) MA, no 1HppoBOMY

+

HOBJIEH Wi
CHUTHAy YCTaHOBIIEH (hiar

«[IpeBbllIeH mopor ™o JucHEp-
CHM», CHTHaJl PETHCTPUPYEMBIi
ocumuiorpa)oM Mexy KOHTaKTa-
mu “0” (oOmmii npooa) u “3” xo-
noxaku (pucyHok 1.3) HOcHT XaoTH-
YHBIA Xapaktep (pucyHok 2.12), He

COOTBETCTBYIOIIUI IITaTHOMY (pH-

cyHoK 2.13)

Pucynok 2.12 — XaoTuunsblit

CHUT'HaJ1

/N N\

Pucynok 2.13 — IllratHbiii

CHUT'HaJ1

INonasaHue MOCTOPOHHETO MpEeIMeTa B Ipo-

TOYHYIO YacTh

JeMoHTHpOBaTh MpeoOpa3oBaTeNs ¢
TpyOOIPOBO/A, YAAIUTH MOCTOPOHHMUH
TPEIIMET,

MpOU3BECTU HOBTOpHLIﬁ

MOHTaX npeoGpa3OBaTeJm

BricTynanue yIIOTHHTENBHBIX TPOKIAIOK B

TIOTOK

VICKITIOUUTD BBICTYIIAHHME MPOKIAIO0K U
Py HEOOXOMMMOCTH 3aMCHHUTh HX.
BHyTtpeHHee oOTBepcTHE NPOKIAIKA
JIOJKHO ObITh Ha 1,5 — 3,0 MM 0oJbIIE,
YeM BHYTPEHHHUI IHaMeTp KopIryca

npeoOpasoBares

Pacxoj MpeBbIIIaET MAKCUMAILHO JIOIMYCTH-
MO€ 3HAYCHHE MPH CYIIECTBYIOLIEM J[aBICHUH
U TeMreparype B TpyOOIpOBOJE, 4TO MPHBO-

JUT K BOSHUKHOBCHHUIO KaBUTAIIH.

IloBbicuTh napneHHE B TPYOOIPOBOC
B COOTBETCTBUH C Gopmyoi (1.1) um

CHM3UTH Pacxonq
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2.2.5 VI3BevyeHune U yCTaHOBKA TeJla 0OTEKaHHsI
2.2.5.1 Ilpu noBepke npeoOpazoBarelisi TeI0 0OTEKaHUs JOKHO ObITh M3BIIE-
YEHO M3 MPOTOYHOM YacTH.
[Tpu moBepke npeoOpazoBatesisi 63 A1eMOHTa)ka ¢ TPyOOIpoBoa TeiIo o0TeKa-
HUSI PEKOMEHTyeTCsI U3BJIEKaTh B CIEAYIOLIEH MOCIeA0BATEIbHOCTH:
- OTKJIIOYUTH MPeoOpa3zoBatTelib OT BTOPUYHOTO MpHOOpa, CHATH JAaBJICHUE U
CJIUTH KUJKOCTh U3 TPyOOITPOBO/A;
- CHATh KOHTPOBOYHYIO IIPOBOJIOKY C IJIOMOOW M OTBEpHYTh OOJNTHI, Kpersi-
e Teso o0TeKaHus K KOpIycy mnpeooOpaszoBarens. Eciy mmuibky, CTSATUBAoLMe
(yiaHIIbI, 3aTPYAHSIOT AOCTYII K OOJTaM U MPEMSTCTBYIOT U3BJICUCHHUIO Tella 00TeKa-
HUS, JOIYCKAaeTCs CHUMATh JIBe ONIDKaiIMe K Tely oO0TeKaHus mmuibky. M3Biedn
TeN0 OOTEKaHuUs U3 KOPITyca B COOTBETCTBUU C MpHiioxkeHueM H.
2.2.5.2 Tlpu HEOOXOAMMOCTH FKCILTyaTalliu TPyOOIpPOBO/ia B MEPUO/I TOBEPKU
npeoOpas3oBaresns MocajouyHOe MECTO Tejla OOTEeKaHMs CieAyeT 3arIylIUTh 3ariyll-
KO (IIOCTaBIsIeTCS IO OTACTBHOMY 3aKa3y). Y CTaHOBKA U KPEIUICHUE 3arIyIlKy Mpo-
U3BOJMTCS aHAJIOTUYHO YCTaHOBKe Tena ooTekanus. [lonkimouenne npeoOpazoBaTess
K BTOPUYHBIM NPUOOpaM C YCTAHOBJICHHOW 3ariylIKOW BMECTO Tela OOTEKaHUs He
JIOIYCKaeTCsl.
2.2.5.3 YcTaHoBKa Tella 00TeKaHUs BEACTCS B COOTBETCTBUHU C MpUiIokeHreM H.
2.2.5.4 TloBpexaeHne OCTpbIX KPOMOK Tejla 00TeKaHusl, YITIOTHUTENbHBIX KO-
JIel ¥ MOCaI0YHbIX MMOBEPXHOCTEH Kopiryca He AomyckaeTcs. [Ipu moBpexaeHuun yii-
JIOTHHUTCJIBHBIX KOJICH CICAYCT IMPOU3BECTH NX 3aMEHY B COOTBETCTBHUM C IIPUIIOKCHUEM
H. IIpu noBpexxaeHnu Tena 00TeKaHus OHO 3aMEHSIETCS Ha HOBOE (3aracHoe), JJIs KO-

TOPOT'O MMPOBOAATCA COOTBETCTBYIOIMC OIICPALIK IIOBEPKU.
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3 TEXHUYECKOE OBCJIY KUBAHUE

3.1 CnaHHBIN B 3KCIUTyaTaIyio Mpeo0pa3oBaTelib He TPEOyeT CIenaIbHOTO TeX-
HUYECKOT0 00CITYKUBaHUS, KPOME NIEPHOIUMIECKOTO OCMOTPA C 1IEJIbIO IPOBEPKH:

— cOOMI0/IeHHs YCIIOBHUM AKCILTyaTalllu;

— HaJIMYMs HANpsDKEHUS MUTaHUS U COOTBETCTBUSA €0 MapaMeTpoB TPeOOBaHUAM
HACTOSIIETO PYKOBO/JICTBA;

— OTCYTCTBHSI BHEUTHUX MOBPEKICHUIA.

3.2 TleproAMYHOCT OCMOTPA 3aBUCHUT OT YCJIOBUH AKCIUTyaTalluy U ONpeAessieT-
Csl IPENPUATUEM, BEIYIIMM TEXHUYECKOe OOCITYKMBaHHE y3Jla ydeTa, MO COrjacoBa-
HUIO C KCIUTYaTUPYIOLIEH OpraHnu3alluei.

3.3 Oco0oe BHUMaHNE HEOOXOIUMO YJIENIATh KOHTPOJIIO TEXHOJIOTUYECKUX Tapa-
METPOB, B YACTHOCTH, JABJICHUS KUJKOCTH B TPYyOONPOBOE, U HE AOMYCKATh PEKUMOB
OKCILTyaTallid, CIOCOOCTBYIOIIMX BO3HHMKHOBEHHUIO KaBUTALMHU, T.€. OOPa30BaHUIO B
KHJIKOCTH TOJIOCTEH, 3aII0JHEHHBIX Ia30M, ApOM WK UX cMechlo. KaBuTarimoHHbIe ITy-
3BIPbKHM 00pa3yroTCs NMPU TaKUX YCIOBHUSAX, KOTJA NABJICHUE JKUIKOCTU CTAHOBUTCS HH-
K€ HEKOTOPOI0 KPUTUYECKOro 3Ha4eHus P, (B peanbHOH KuakocTu P, mpuOimsnuTens-
HO PAaBHO JIaBJICHUIO HACBILIIEHHBIX MApOB 3TOW KHUJIKOCTH MPHU JAHHON TeMIieparype —
npuioxkenue I).

3.4 HecobOmoieHre yCaoBU SKCIDTyaTallud MOXKET TPUBECTH K OTKa3y mpeodpa-
30BaTelIsl WM MPEBBIIEHUIO IOMYCTUMOI0 3HAUEHUS! MOTPEIIHOCTH U3MEPEHUIA.

3.5 B cayuae otkaza mpeoOpa3oBaTessi U HEBO3MOXKHOCTH YCTPAaHEHHUS! HEUCTIPaB-
HOCTH Ha MECTE JKCIUTyaTalluu MpeoOpa3oBareib HEOOXOUMO JEMOHTUPOBATh COTjac-
HO yKa3aHMSIM HACTOSIIETO PYKOBOJICTBA, & HA €r0 MECTO YCTAHOBUTH TEXHOJOTHUECKYIO
BCTaBKY COOTBETCTBYIOIIETO pa3Mepa (ICKU3 TEXHOJOIMYECKON BCTaBKU IPHUBEICH B

npunoxeHnu K), mocrapisieMyro o OTAEIbHOMY 3aKa3y.
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4 IIOBEPKA

Hacrosmmii pa3nen ycraHaBIMBaeT METOMKY ITOBEPKU MPeoOpa3oBaTeis.

[lepBuuHOI MOBEpPKE MOJIBEPraroTCs MpeoOpa30BaTev MPU BBITYCKE U3 MTPOU3-
BOJICTBA, [IOCJIE PEMOHTA, a TAKKE MPH XPaHEHUH MpeoOpazoBaTes mepesl BBOJIOM B
AKCIUTyaTanuio Oosiee oaHoro roga. IlpeoOpasoBartenu, HaxoAsIUECs B KCILUTyaTa-
LI1Y, TIOABEPTaOTCS NEPUOANYECKOM NOBepKe. MIHTepBan Mex Ty moBepkamu - 4 rojaa.

[Ipumeuanue - BHeouepenHas moBepka MPOBOAMTCS B IPOLECCE IKC-
IUTyaTalyu, €CId He0OXOAMMO yJIOCTOBEPUTHCS B MCIIPABHOCTH MpeoOpa3oBartels,
IpU TOBPEXKACHUU TUIOMO WM yTpaTe JOKYMEHTOB, MOJTBEPXKIAIOIIUX MPOX0XK-
JICHUE 0YEPEAHOU MOBEPKHU.

4.1 Onepanyu oBEpKU

Onepauuu 1 00beM MOBEpKHU MPHUBECHBI B Ta0uIe 4.1.

Tabnuia 4.1
Homep nyHkra
HanmenoBanue ornepanuu METOUKH
OBEPKHU

Buemnuit ocMoTp 45.1
OmnpeneneHne OTKIOHEHUS XapaKTEPHOTO 452
pa3Mepa Tena 00TeKaHMsI "
OnpeneneHue MOrperHOCTH peodpa3zoBaTeis 45.3-4.5.5

[IpumMedanus

1 TloBepky mpeoOpaszoBarens 1o 4.5.4, 4.5.5 NpoBOIUTE TOJBKO NMPU HAJIMYUU COOTBETCT-
BYIOIIMX BBIXO/HBIX CUTHAJIOB.

2 Jlomyckaercsi MOBEpKyY MpeoOpa3oBaTeneil ¢ HECKOJIbKUMH BBIXOAHBIMH CUTHAJIAMH CO-
OTBETCTBYIOLMMH OJHOW M TOH K€ M3MEpSAEMON BEIMYMHE MPOU3BOJIUTH MO OJHOMY M3 3THX
CHUTHAJIOB, €CJTM MHOE HE MPETyCMOTPEHO TEXHUUECKOM JOKYMEHTAIMEN Ha IPpeoOpa3oBaTeb.

3 Ilpu nepuoamyeckoii moBepke mnposepka 1o 4.5.3 u 4.5.4 Moxer ObITh 3aMEHEHA Ha TI0-

BEPKY Ha PacxoJIOMEPHOM CTEHJIE 10 MeTouKe 4.5.6.

54



4.2 Cpencrsa noBepKu

[Ipu mpoBeneHUN MOBEPKU JODKHBI OBITH MCIIOJIB30BAHbI CIIEAYIOIIME CPEICTBA

U3MEPEHUH 1 BCIIOMOTaTelIbHOEe 000py1I0BaHKE COrlIacHO Tadwiie 4.2

Tabmuna 4.2
HanmMenoBanue 1 Tim TpeOyeMblie TEXHUYECKHUE XapaKTePUCTHKH
000pyIOBaHUS
1 2
Bbapomerp-anepown Jlnana3zon u3MepeHus armochepHoro maeieHust ot 79,8 1o
BAMM-1 106,6 kITa, mpeaen momyckaeMoii OCHOBHOM MOTPEITHOCTH

TY 25-11.1513

+0,2 kITa

Bonsr™merp mudporoii B7-68
TY Pb 07519797.047

Jnana3zoH m3mepeHus Hanpsbkenus ot 16 mo 42 B, otHocuH-
TeJIbHAs! MOTPEUTHOCTh U3MEPEHUS HAIIPSHKEHHS B TMAIa30He
Hanpspkaui ot 1 10 5 B He 6onee + 0,05 %

['enepaTop UMIyIbLCOB
['5-75,3.269.092 TO

Jlnama3oH 3HaUEHUN YacTOTHl T€HEPUPYEMBIX CHUTHAJIOB OT
0,3 1o 500,0 I'u, oTHOCHTEIBHAS TOTPEUTHOCTD 3aJ]aHUs Yac-
TOTBI BEIXOAHOTO curnasia He oonee + 0,1 %

['urpomeTp nCMXpoOMETPUIECKUI

BUT-2, TY 25-11-645

Jlnana3zoH u3MepeHus: OTHOCUTENBHOM BiIaXHOCTU OT 20 110
95 %, nmuana3zoH uU3MepeHus: TeMieparypel ot 15 no 45 °c;
HOIPEIIHOCTh U3MEPEHMS BIAXKHOCTH HE Oosee + 5 %, 1ieHa
JiesieHust mKkanel rTepmometpa 0,5 °C

HUcrounnk mnutanus b5-48, | [lnanazon HanpshKeHHIA TOCTOSTHHOTO ToKa OoT 2 10 42 B
TY 3.233219
HNmurarop pacxona Jlnarna3oH 3HaueHU NIeproa BEIXOJHOIO curHaia ot 2,429 1o

"Metpan-550M1P",
TY 4213-031-12580824

4394,000 Mc, OTHOCHUTENIBHASI TIOTPEIIHOCTh (POPMHUPOBAHUS U
nu3Mepenus nepuoja He 6osee = 0,1 %

Kommiekcnast mponvBHast
YCTaHOBKa KITY-400-UM,
YEJ199.00.00 PO

Juanazon 3aganus pacxoaos ot 0,4 mo 360,0 MS/‘I, norpel-
HOCTb U3MepeHus oorema He 6onee = 0,3 %

Marasun conporusnennii P4831,
TV 25-04.3919

Conpotusnenue 10 1000 Om, oTHOCUTENbHAS TOTPEUTHOCTh
3aanus conpoTturieHus He 6onee + 0,05 %

Muxpometps! ppraaxhbie 0 - 25 1
25-50, TY2-034-227

[lorpemHocts M3MepeHUsi JMHEWHBIX pa3MeEpoB He Ooree
+ 0,003 Mm

Ocummiorpad C1 - 117/1,
TI 2.044.016 TY

Koaddumment orkmonenus ot 0,1 10 5,0 B/nen, otHocutensHas
TIOTPETHOCTh KoddduirienTa otkiioHeHust He 6osee = 10 %

[TpeobpazoBatenn
unteperico USB/RS485
ADAM-4561

[Iporpamma HART-Master
CIII'K.5186.000.01 IM

[Monnepxxka ¢pynkuuit Merpan-30011P

[Tporpamma Modbus — Master
CIIT'K 5222.000.01 M

[Tomnepxka dynkiuii Merpan-30011P

Cexynnomep CTII-1,
TV 25407.1353

Juanazon uamepenus ot 0,5 ¢ 10 1 4, HOrpemHocTs n3Mepe-
Hus He 6onee £ 0,1 ¢
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[Tponomkenue Tadbmuis 4.2

1 2
Tepmomerp nadoparopusiii TJI-4 | TIpenen usmepenus ot 0 go 50 °C
TV 4321-005-72002039 Llena nemerus 0,5 °C
Yacrotomep U3-64, Huanazon u3mepenus nepuoja ot 0,18 mo 900,00 c, otHOCH-
JUIN 2.721.006TY TEJIbHAsI TOTPEIIHOCTh M3MEpPEHHs Iepuoja He Ooree
+ 0,03 %
IBM-coBmecTuMBIi Tiepco- Hammuue COM-mopra

HAJIbHBIN KOMITBIOTEDP KJ1acca
Pentium, oneparmoHHast cucte-
ma Windows-2000\XP u Bbiiie

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

JlonyckaeTcs NpUMEHEHUE APYTUX CPEICTB MU3MEPEHHM C aHAJOTHYHBIMU METPO-
JIOTHYCCKUMHU XAPAKTCPUCTUKAMU.

Bce cpenctBa nsmepenuii J0MKHBI OBITH TTIOBEPEHBI, 000PYIOBaHUE aTECTOBAHO U
HUMCTb ,HCI\/’ICTBYIOH_[I/IG CBHUJCTCIILCTBA O MOBCPKC MJIN OTTUCKU IMOBCPUTCIIbHBIX KJIeIM B
cootBeTcTBUU ¢ Tpeboanusimu [1P 50.2.006.

[Ipu ompeneneHny MOTPEIIHOCTH MPeoOpa3oBaTes MO0 METOAUKAM, MPUBE-
neHHbIM B 4.5.3.1, 4.5.4.1 umutaTtop pacxoaa "Metpan-550UP" ne tpedyercs. [Ipu
OTIPENICICHNN TIOTPEIIHOCTH TMPeoOpa3oBaTeisi MO0 METOAWKaM, TMPHUBEIACHHBIM B
4.5.3.2,4.5.4.2 yactoTromMep ¥ TEHEPATOp CUTHAJIOB HE TPEOYIOTCS.

BonpT™MeTp U MarasuH CONpOTUBIECHUN HCIOJB3YIOTCS TOJBKO MPU MOBEPKE
npeoOpa3oBarTessl pacxojia, UMEIOMIETO TOKOBBIA BBIXOJHOW CHUTHAN, CEKYHIOMED
UCIIOJIb3YETCsl TOJBKO MPHU MOBEPKE Mpeodpa3zoBaTeis pacxoia, UMEIOIIEro UHAM-
KaTop u/uinu uudpoBoil uHTEpdeic; nepcoHanbHbi KommbioTep, HART-Momem,
npeoOpazoBaTesb HHTEP(ECOB UCTIOIB3YIOTCS TOJIBKO MPHU MOBEPKE MpeoOpa3oBaTe-
JIs1 pacxojia, uMeroniero nudpoBoit nHTEpdec.

[IposiBHAs ycTaHOBKA MCHOJB3YETCS TOJIBKO IPU NOBEPKE 110 4.5.6.

4.3 TpebGoBanus 1o 6€30MaCHOCTH

4.3.1 K npoBeneHuto MOBEPKU AOMYCKAKOTCA JIMIA, U3YYMBIINE HACTOSIINN
pa3ien W SKCIUTyaTallMOHHYI0 JOKYMEHTAIIMIO Ha MPeoOpazoBaTeb W IMPOIICAIINS

MHCTPYKTAX 10 TEXHUKE O€30MMacCHOCTH.
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[Tpu npoBeeHNH MOBEPKH COOIIOAATh MEPBI OE30MaCHOCTH, YKa3aHHbIE B pa3-
Jiesie 2 HACTOSIIIEro JOKYMEHTA.

4.4 YcnoBusi IOBEPKHU U TIOJAITOTOBKA K HEN

4.4.1 Bce ucmbITaHus, KPOME OTOBOPEHHBIX 0CO00, TIPOBOJISATCS TPU CIIETYIO-
IIUX YCIOBUSIX:

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

- OTHOCHUTEIIbHASA BIAXKHOCTB Bo3ayxa oT 45 1o 80 %;

- atmocdepnoe nasnenue ot 84,0 no 106,7 xl1a (ot 630 70 800 MM pT. CT.);

- TemMIeparypa padoueit xuakoctu ot mwiroc 1 o mioc 150°C.

[Tpumeuanne — Paboueit sXKUIKOCTIO TIPU MPOBEICHUH OTIEPAIUiA TIOBEPKH SIB-
JIsIeTCs:

- BOJA — IIPY IIEPBUYHOM ITIOBEPKE;
- pabouas cpena no 1.2.1 — mpu epUOAUIECKON TTOBEPKE.

4.4.2 Tlepen npoBeAeHUEM TOBEPKU HEOOXOJIMMO MPOBECTH CIEIYIOIINE MO~
TOTOBUTEJIbHBIE PAOOTHI:

- IIPOBEPUTH HAJIMYKE JACUCTBYIOIIMX CBUIECTEILCTB O MOBEPKE CPEICTB U3ME-
PEHMIA, KCTIONIb3YEMBIX MPH MOBEPKE MPeodpa3zoBaTeiei;

- TIPOBEPUTH HAJMUUE B MACMOpTe HEOOXOAMMBIX 3aruceld, MOAMUce 1 yao-
CTOBEPSIIOLIMX [1€YATEH.

4.5 TIpoBeneHre moBepKu U 00pabOTKa pe3yIbTaTOB U3MEPEHU I

4.5.1. BuemHuii ocMOTp

[Ipu BHEIIHEM OCMOTpE JIOJKHO OBITh YCTAHOBJIEHO:

- COOTBETCTBHE MapKHUPOBKU (0003HAUEHHE U 3aBOJCKOM HOMEp) 3KCILTyara-
IMOHHOW JOKYMEHTaluH (IIacropry);

- OTCYTCTBUE MEXAHWYECKUX MOBPEKICHUN (BMSATUH, TPEIIMH U JPYTHUX IO-

BPEXKJICHUN);
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4.5.2 Onpenenenue OTKIOHEHHSI XapaKTEPHOIO pa3Mmepa Teja OOTEKaHHUs OT
HOMUHAJILHOTO 3HAYEHUS

45.2.1 W3Baeub TeNO OOTEKAHUS U3 IPOTOYHOM YacTH Ipeodpa3oBarTess.

[ToBpexkaeHue OCTphIX KPOMOK Tela OOTEKaHWs, YIUIOTHUTEIbHBIX KOJIEI[ U
HOCaJOYHBIX TOBEPXHOCTEH KOPITyca HE JIOMyCKACeTCsl.

[Ipu noBpexieHnn Tena 00TeKaHHUs WM YIUIOTHUTENBHBIX KOJIEl IPOU3BECTH
UX 3aMEHY B COOTBETCTBUM C 2.2.5.

[Ilpumeuanue - Temna oOTekaHus ABISIOTCS B3aMMO3aMEHSIEMBIMH U MO-
T'YT UCHOJIBb30BaThCs € JTI0OBIM IpeoOpazoBartesieM pacxoa JanHoro Jly.

Jlnist HoBOTO Tena OOTeKaHUsl MPOU3BOJATCS ONEPALUU MOBEPKU B COOTBETCT-
BUU C HACTOSIIIAM Pa3JIeIIOM.

4.5.2.2 TlpousBecT MHKPOMETPOM H3MEpPEHHs XapaKTEpHOrO pasMmepa Tela
oOTekanus d, T.e. OOJIbIIIECH CTOPOHBI TPaIELUH, KOTOpas 00pa3yeTcs B CEUCHUH Teja
oOtekanus (pucyHok 1.1), B Tpex Mectax (1o kpasim tena dy, dou B ero cepenune ds).

OmnpenenuTs CpeHUN pe3yabTaT U3MEPEHuH 1o Gopmyre:

q =W (4.1)

N3mepeHns mpoBOAUTH € MOTperIHOCThIO He Xyxe * 0,1 %, a BpluncieHue Be-
JMYUHBI d IPOBOAWTD JI0 YEThIPEX 3HaYamX mudp.
BbruncinTh MOrpenHocTh H3rOTOBICHHS XapaKTEpHOTo pa3Mepa Teiia ooTeka-

HUA:

§ = d;d -100 %, (4.2)

H

rne d,, - HoMUHAIBHBIN pa3mep, NpuBeAeHHbIN B Tabmie 1.3.

[Ipumeuvanue - JlomyckaeTcs npyu NEPBUYHON MOBEPKE UCIIOIB30BATh PE-
3yJIbTAaThl U3MEPEHUS TeJla 00TEKaHMsl B IIPOLIECCE €r0 M3rOTOBJICHUS. B aTOM ciydae
JOJKEH OBITh MPENbABIECH TOKYMEHT, YIOCTOBEPSIOINMI pe3yabTaThl 3TUX HU3MeEpe-

HUMU.

58



PesynbTar npusHaeTcs MOJOXKHUTEIbHBIM, €CIM MOTPELUTHOCTh O HAXOJUTCS B
npenenax + 0,3 %.

4.5.2.3 I'locrie poBeieHust IBMEPEHHH TeJo OO0TEKaHHs YCTAHOBUTH B IPOTOUHYO YacTb.

4.5.2.4 Kontpenue Tena 00TeKaHus

45.2.5 Tlocne 3aTspkku OOJITOB, KPETSIIIUX TEJIO OOTEKaHWs, MPOU3BECTH HX
KOHTPEHHE CTAJILHOM MPOBOJIOKON nquameTpom 0,5 - 0,8 mm.

4.5.3 Onpezenenrne OCHOBHOM OTHOCHUTENBHOW MOTPEIHOCTH M3MEPEHHs 00heMa
10 UMITYJILCHBIM CUTHAJIAM.

OnpeneneHrie OCHOBHOM OTHOCHTENIBHOM TTOTPEIIHOCTH W3MEpPEHUsT 00beMa TI0
VMITYJIbCHBIM CHT'HAJIaM ITPOBOJWTH 10 METOAMKAM, IpUBEACHHBIM B 4.5.3.1 mim 4.5.3.2.

4.5.3.1 OmpenencHrue OCHOBHOM OTHOCHUTEIBHOW MOTPEIIHOCTH H3MEPEHUS
o0beMa M0 UMIYJIbCHBIM CHTHAJIaM C 3aJJaHMeM UMUTHPYIOLIEr0 CUTHAJIA TeHepaTo-
POM CHUTHAJIOB ITPOBOJIUTH B CIIETYIOLIEM MOPSIIKE:

1) 3ammoJHKUTH MPOTOYHYIO YaCTh MPeoOpa3oBaTelis padouek KUAKOCThIO. JKui-
KOCTh B TIPOTOYHOM YaCTH JOJKHA ObITh HETIOBMKHA,

I[Ipumeuanue - [Ipu noBepke npeoOpazoBaTesiss 0€3 JEMOHTaXa ¢ TPyOoO-
MPOBOJIa MEPEKPBITh TPYOOIPOBOJI TIOCIE MpeodpazoBaTelis, MEPEKPhITh TPYyOOIpo-
BOJI TIepe]1 mpeoOpa3oBaTeieM, KUIKOCTh U3 MEPEKPHITOrO yJacTKa He cimBath. [Ipu
MOBEpKE MpeoOpazoBaTelisd, HE YCTAaHOBJICHHOIO Ha TPYyOOIIPOBOJ, 3ariaylIUTh MpPO-
TOYHYIO YacTh C OJHON CTOPOHBI M 3aITOJIHUTH €€ BOJIOM.

2) coOpath CXeMy B COOTBETCTBUH ¢ prcyHKoM I1.1. Pekomenayemoe 3HaueHNE
conpoTtuiieHus Harpy3ku (1000 £ 10) Owm;

3) monare HanpspkeHue 24 + 2 B OT HCTOYHUKA MUTAHMS C MapamMeTpaMH CO-
rimacuo 1.2.10.1;

4) mojaTh ¢ TEHEpaTopa Ha MpeodpazoBaTeh UMUTUPYIOIIUN CUTHAT - MEAHIP,

HanpspKeHueM oT S 110 7 B. YcTaHOBUTB 4acTOTY reHeparopa.
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fmax:k2'Qmax/ k; (43)
rae K — koadduimeHt, BeIOMpaeMblii coriacHo Taoumie 1.3;
k, - koo durtuent pasusiii ot 0,95 10 1,00,
Qmax — MAaKCUMAITBHBIN pacxo/1 coraacHo tadmmre 1.1.
Bce pacueTrs mpon3BOANTE 10 YETHIPEX 3HAYAIMX TUdP;
[Tpumeuanne — B 3aBUCHMOCTH OT THITa TeHEpPATOpa JOIMYyCKACTCS YCTAaHABJIMBATD T1e-
YOI, BEIYMCIICHHBIN KaK BETMYNHA, OOpaTHAs 4acTOTe.
5)  He MeHsst 4acToTy gy, 10 YacTOTOMEpY ONPENCITUTh TIEPHOJT CIICIOBA-
HUS BBIXOHBIX UMITYJIBCOB 17
6) onpenenuTh MEPUO CIICAOBAHUS BBIXOAHBIX UMITYJIBCOB Ty JUIS YacTOTHI
finin, ['11, BBIYKCIIIEMOI 10 (hopMyIIe:
1:min= kS'Qmin /k! (44)
r1e Qmin — MUHUMAJIBHBIN pacxo/1 coryiacHo Taomure 1.1;
ks - koappurment pasubiii ot 1,00 g0 1,05;
/) ompenenwTh MEPHOA CIEIOBAHMS BBIXOTHBIX HUMITYJIBCOB Ty JUIA OMHOM
YaCTOTBI, PACIIOJIOKCHHOM B IMAa30He 9acTOT OT fmin 10 fiax;
8) mo pesynpTaTaM U3MEPEHHI IepHoia ONPEACTUTh OTPEITHOCTh H3MEPEHHSI
o0beMa Py BCEX IMUTUPYEMBIX pacxoax o ¢popmyie (4.5):
ovi=100%-(Ty = Tp)/ T, (4.5)
rane Ty — 3HaueHWe Teprona CICIOBAHUS BBIXOIHBIX WMITYJIBCOB, MOyYEHHOE MPHU
VCITBITAaHUSX, C;
T, — pacueTHOE 3HaUEHUE NIEPUO/IA CIECIOBAHUS BBIXOIHbIX UMILYJIbCOB, C.
Bemuuuna T, onpenensercs no gopmye:
T,=3600-C/Q, (4.6)
rae C - 1eHa uMmItysbca cornacHo 1.2.5.3, MS/I/IMI'[;
Q - IMUTHPYEMBIi PACXOJ, M>/d, BEIYUCISIEMBIH 110 hopMyIIe:
Q= ki, (4.7)
rae K - koadduimeHt, BeIOMpaeMslii coriacHo Tabmmuie 1.3;
f — yacToTa UMHUTALIMOHHOTO cUrHana, ['11.

Pe3yabTar NPU3HAETCS MOJIOKHUTEIBHBIM, €CIIH MOIPEIIHOCTh Oyy Ha BCEX MCIIBITa-

TEJIbHBIX PEKUMAaX HaxoauTcs B npenenax + 0,3 %.
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4.5.3.2 OnpeneneHre OCHOBHOW OTHOCHTENBbHOM NOIPEIIHOCTH M3MEPEHUsI 00bemMa
10 MMILYJIbCHBIM CHTHAJIAM C 33JaHAEM HMMHUTHPYIOILEr0 CUTHAla MMHUTAaTOPOM pacxoja
Metpan-5501P npoBoauTh B ClieayrOIIel NOCIe10BaTeIbHOCTH:

1) npousBectu onepanuu o 4.5.3.1 nepeuncienwo 1);

2) NOOKITIOYUTH UMHUTATOP Pacxofa C IMOMOLIBIO NEPEXOHUKA B Pa3pbIB JIMHUU CBA3U
npeoOpazoBatens U MOAXOAIEro K HeMy Kalenst. CoeIMHUTh BBIBOJ pazbeMa MEePEXOJHUKA C
wiemmMon "3emitst" mipeoOpaszoBatensi B COOTBETCTBUM ¢ pucyHkoMm [1.2 mpunoxenus I1. Tlo-
JaTh HanpsbkeHue 18 +2 B oT ucrounnka nmutanus ¢ napamerpamu coryiacHo 1.2.10.1;

3) npu MOMOIIY KJTaBULIH @ YCTaHOBUTH TUII BbIXOAHOTO curnaia OlITO;

4) npy NOMOIIM KJIaBHIL @ 17011 @ YCTaHOBUTh 3HAUEHHE JUAMETPA yC-
noBHOTO Tpoxona Jly ¥ pacueTHOE 3HaUYEHHE IIEPHOJA BBIXOAHOTO CHrHajia uMuraropa T,
COOTBETCTBYIOLIEE MUHUMAJIILHOMY PAacXOAy, YKa3aHHOMY B II€pBOM CTpoke TaOiuipl 4.3
JUISL JAaHHOTO 3HAa4YeHUs JuaMeTpa yciaoBHoro npoxona y. Ha nnaukarope nomkHa otoopa-

3UTHCSl MH(GOPMAILUSI B COOTBETCTBHU C PUCYHKOM 4.1;

3amaBaeMoe 3HaYCHHE nepuoaa

CIICJOBaHKS UMITYJIbCOB UMUTaTOpa Tp PasmeprocTs

4 5 N ( \

1194, |3 M|C
0(3]2 oO|og|T|oO

\ J
~
[y npeoGpazosarerst Tun curyana
Pucynok 4.1

5) u3MepuTh NEpHOA BBIXOJHOIO CHrHana npeoOpasosatens T, uid yero
HaXaTb KJIABUIILY @ U JOXKAAThCA IOSIBIICHHWsS HAa HWKHEH CTPOKE MHAMKATOpa
3HAYECHUSI U3MEPEHHOI0 IIEPUOJa C YKA3aHUEM Pa3MEPHOCTH B COOTBETCTBUU C pU-

CYHKOM 4.2;
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3agaBacMoe 3HAUCHUE nepuoaa cieaoBa-

HUsL UMITYJIbCOB UMUTaTOpa Tp PazmepHoCTH

A
f A

1194, |3 M|cC
114(4(0]0 M|C

;

J
~ ——
H3mepenHoe 3HaueHue rnepuoa ciie- Pasmepnocts
JIOBAHUS BBIXOJIHBIX I/IMl'Iy.]'H)COB npe—
obpazoBarenst
Pucynok 4.2
6) mocye10BaTEIbHO YCTAHABIMBAS MPY TTOMOIITY KJTaBUIII @I/I @

BCE pacyeTHBIE 3HAYECHMS IIEPUO/IA BEIXOIHOIO CUrHana umuraropa T, u3MepuTh
COOTBETCTBYIOIIME MM MEPHUOJIBI BHIXOHOTO CHTHala mpeodpazoBatens T, mis
naHHOTO 3HaueHus Jly.

JlomyckaeTcst MpoOBOAWTD U3MEPEHUS ISl TPEX 3HAYCHHUM TIEPHOJIa BHIXOIHOTO
curHajia umutatopa Tp, cpeau KOTOphIX 00S3aTeNIbHO JOJDKHBI IPUCYTCTBOBATh MU-
HUMAJILHOE M MaKCUMaJIbHOE 3HaueHUs Tp /it JaHHOTO 3HaYeHus Jly.

4.5.3.2.1 Pe3ynpTaThl OBEPKH MPHU3HAIOTCS TOJIOKUTEIBHBIMU, €CIIA H3-
MEpEHHbIC 3HaYECHHUsI TIepUOJia BBIXOAHOTO curHanma T, sl KaKIoro U3 UMUTH-

PYEMBIX PacXoI0B JIeXaT B IpeeNiaX OT T uyx min A0 Tasx max COTIIACHO TabmHIIE 4.3
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Tabmuma 4.3

JuameTp ycioBHOTO Pacxon Q, PacueTHO€e 3HaueHNE PacuetHoe 3HaueHue reproaa BeIXOI-
Ipoxo/ia peodpa3oBa- M/ TIepro/Ia CIICIIOBAHYIS HBIX HIMITYIBCOB T 5y, C
tenst [y, MM HAMITYILCOB T, MC T s min T porx 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
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
50 12,1400 16,570 295,700 297,500
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
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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[Mponomxenue Tabiuiipt 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

[Ipumevanue — 3HaYEHUs IEPUOIOB BHIXOTHOTO CUTHANA Ty, MIPUBEACHBI IS TIPH-
o 4.3 o o

6opoB ¢ neHoit ummynsca C=1 m”/ummn. [y mpuOOPOB ¢ MHOM EHON UMITYIIbCA TaOIHY-

HbIe 3HAUYCHUS Tyyx min U Tppx max CACAYET YMHOXKATh HAa KOI(PQUIIMEHT, PaBHbIM OTHOIIIE-

A d 4 3
HUIO (PaKTHYECKOM IIEHBI IMITYJIbCA K LIEHE UMITYJIbCa, PABHOW 1 M™/uMIT.
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4.5.4 OrmpeneneHue OCHOBHOW MOIPEIIHOCTH U3MEPEHHS pacxoAa Mo To-
KOBOMY CHUTHAITY

OnpeneneHre OCHOBHOW MOTPENTHOCTH M3MEPEHUsT pacxo/ia 0 TOKOBOMY CHT-
HaJTy POBOJIUTH IO METOTUKAM, U3JI0KEHHBIM B 4.5.4.1 wm 4.5.4.2.

4.5.4.1 OnpeneneHrue OCHOBHOM MOTPEIIHOCTA U3MEPEHHUS pacxoda MO0 TOKOBO-
My CUTHAITy C 33JJaHeM UMHUTUPYIOUIEr0 CUTHaIa T€eHEpaTOPOM CUTHAJIOB TIPOBOIUTH
B CIIEIyIOILEH MOCIeI0BaTeIbHOCTH:

1) mpousBectu onepauuu cornacHo 4.5.3.1 nepeuncinenusm 1), 3) coOpas cxe-
My B COOTBETCTBUU ¢ pucyHKOM [1.3. PekomeHayemoe 3HaueHue CONpOTUBIICHHUS Ha-
rpy3ku (500,0 £ 0,5) Owm;

BHUMAHUE: WCIIBITAHUE TIIPOBOJUTH IIPM1 TEMIIEPATYPE
(20£3)°C! JOITYCKAETCS TTPOBOJANUTDH MCIIBITAHUA TP TEMIIEPATY-
PE OTJIMYHOM OT (20+3) €, TP TOM HEOBX OJJUMO YUYMTBHIBATH
1.2.9.3.

2) mojaTh ¢ TeHepaTopa Ha MpeoOpa3oBaTe/lb IMUTUPYIOIINA CUTHAT - MEaHIP
HanpsbkeHrueM ot 5 7o 7 B. YcraHoBuTh yacToTy renepatopa fay, OmpeaensieMyro mo
dopmyite (4.3), ipu 3TOM BMECTO Qmax UCTIONB30BaTh Qg7 He MeHsis wactory f, o
BOJIETMETPY ONpPEAeTuTh HanpsbkeHre U, Ha CONMpOTHUBICHUU HArpy3ku (C Mmorperl-
HOCTBIO He Oosiee + 0,1 %);

3) mpoBeCTH OMEpaIK COTIACHO TIEPEUHUCIICHHIO 2) JUIS 9acToThI frin, ompene-
asiemort 1o opmyse (4.4), mpu 3ToM BMecTO Qpin UCTIONB30BaTh Qpyzy, U ele as
OJTHOM YacCTOThI, PABHOPACITONIOKEHHOM OT 4acTOT frin ¥ fiax -

4.5.4.1.1 I'lo pe3ynbraTam U3MEPEHHUI ONPENEIHTB!

- 3HaY€HHUE CUJIbI TOKa |U, MA, TOKOBOT'O BBIXOJIHOTO CUTHAA 1O (hopMyJie:

~ Uu -1000
Ry

rae  Uu— U3MEpEeHHOE 3HAUE€HUE HAIIPSDKEHUST HA PE3UCTOpPE Harpyskw, B;

lu (4.8)

R — conpotuBnenue Harpy3ku, Om;

3
- 3HaueHue pacxona Qu, m™/4:
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a) IP1s TOKOBOTO CHTHAJIA C BO3PACTAFOIIIEH XapaKTEPHCTHKOM 110 (hopMyJe:

n (Iu B Imin)'(QBﬂl/l _QHHI/I) ’

Imax_lmin

Qu =Q 4.9)

rae  |min - MUHIMAIbHOE 3HaY€HHE TOKOBOTO BEIXOTHOTO CHTHAJIA, PaBHOE 4 MA;
| max -~ MaKCMMAaJIbHOE 3HAYEHHE TOKOBOT'O BBIXOJTHOTO CUTHANA, paBHOE 20 MA;
|, - 3HaueHue Toka, BEIUKCICHHOE o hopmyiie (4.8);
Qumn 1 Qpry - HIKHAN U BEPXHUN TPEAEIBl M3MEPEHHS PACX0/ia 0 TOKOBOMY
CUTHAIY, M/
0) 17151 TOKOBOI'O CUTHAIA C YOBIBAFOILIEH XapaKTEPUCTUKOM TI0 (hopMyJie:

(Iu B Imin)'(QBm// _QHHI/I)

Imax - Imin

1€ lmin, Imaxo oy Qi \Qa - TOXe, uto U B hopmyine (4.9);

Qu = Qppy — (4.10)

- NIPUBEAECHHYIO MOTPEIIHOCTD ONPEAEIICHUS PACX0/a II0 TOKOBOMY BBIXOJHO-

MY CUTHAJTy 10 opMmyIie:

Yor =247 100% (4.11)

QBHH — NHIHM

v 3 9
rae Q - IMUTHPYEMBIN pacxoj1, M /4, BBIMUCIISIEMBIH 110 popmyite (4.7).
[IpeobpaszoBarenb cYMTAETCSl BHIACP)KABIINM HCIBITAaHUSA, €CIIU MPUBEIEHHAS
HIOTPEIIHOCTh Yo7 HA BCEX UCIIBITATENBHBIX peXUMax Haxoxures B npeaenax + 0,2 %

OT BCJIMYMHBI YCTAHOBJICHHOI'O JIMAIIa30HA U3MCPCHUS.

4.5.4.2 OnpeneneHre OCHOBHOM MOTPEIIHOCTH U3MEPEHUs pacxoja Mo To-
KOBOMY CUTHAIIy C 33JJaHUEM UMUTHPYIOILETO CUTHAJIAa UMUTAaTOPOM pacxoja Mert-
pan-5501P nipoBoaUTh B CEIYIOIECH OCIEI0BATEIbHOCTH:

1) mpousBecTu ornepaiuu coriacHo 4.5.3.2 nepeuncienusm 1) - 4), coenu-
HUB IIPU 3TOM NIPeoOpa30BaTesib, BOIBTMETP, Mara3uH CONMPOTUBICHUHN, UMUTATOP
pacxojia COrjiacHO cxeme, npuBeneHHOW Ha pucyHke [1.4 mpunoxenus I1. Peko-
MeHayeMoe 3HaueHue conpotupieHus Harpy3ku (100£0,1)Om;

2) 1O BOJIETMETPY OIPEIEIINTh 3HaUeHUE HanpsokeHust U;

3) mocIea0BaTeNbHO YCTaHABIMBAS ITPU MTOMOIIH KIIaBHIII @ u @
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BCE PACYETHBIE 3HAYCHMUS IIEPHOJA BBIXOJHOIO CUrHana mmmraropa T,, mpemy-
CMOTpEHHbIE B UMHUTATOPE pacxofa Ui JaHHOro 3HaueHus Jly, U3MEpUTh COOT-
BETCTBYIOITUE UM 3HAUYCHUS HanpspkeHus U.

JlormyckaeTcsi MpOBOAUTh U3MEPEHUS JUIsl TPEX 3HAYEHHMI NEPUOJIa BBIXOAHOIO
curHaia ummraropa Tp, cpeu KOTOPBIX 00s3aTEIbHO JOJKHBI IPUCYTCTBOBATH MU-
HUMAaJIbHOE M MaKCUMaJIbHOE 3HaueHus Tp i JaHHOro 3HaueHus Jly.

45.4.2.1 OO6pabOTKy pe3y/lbTaTOB HW3MEPEHUN TPOHU3BOIUTH AHAIOTUIHO
4.5.4.1 B xauecTBe 3HaYEHHUS] UMUTHPYEMOTo pacxoja Q mpUHUMATh 3HAYEHUS, YKa-
3aHHbIC B TaOmIe 4.3.

4.5.5 OmnpeneneHre OCHOBHBIX OTHOCHUTENBHBIX TOTPEITHOCTEN mpeodpa3oBare-
JIs1 IPY BBIBO/JIE 3HAUEHUH MapaMeTpoB Mo HUPpoBoMYy UHTEpDericy

4.5.5.1 OmnpeneneHre OCHOBHOM OTHOCUTENIBHOM MOTPEIIHOCTH H3MEPEHUS
MTHOBEHHOT'O pacxoza mo uudpoomy UHTEpQEiicy IpoBOIUTh B CIEIYIOMIEH MOCe-
JIOBATEbHOCTU:

1) npousBectr onepauuu coriacHo 4.5.3.1 nepeuncnenusim 1), 3), 4), coOpas
U3MEPUTENBHYIO CXeMY B COOTBETCTBHM ¢ pucyHkoM 1.5 nns HART-nporokona wim
pucynkoMm 1.6 mis ModBus-tipotokona. /[t HART-npoTokosia cOnpoTHBICHHE Ha-
rpy3ku gopkHO coctaBisaTh (500 = 10) Om. Hacroromep, conpotusienus R1, R2 mo-
MyCKaeTCs HE TIOJIKIIF0YATh,

2) 3aIlyCTUTh Ha MIEPCOHATLHOM KOMITBIOTEPE KOHPHUTYPAIIMOHHYIO TIPOTPaMMy
HART — macrep mimu ModBus-Master npu onpenenenuu norpemiHoctr mo HART-
nporokory i ModBuUS-poToKoTly COOTBETCTBEHHO. Y CTAHOBUTH CBSI3b C MPeoOpa-
3oBareneM. [IporpaMmy npuBecTy B pesKuM aBTOOOHOBIIEHUS 3HAYEHUH C peoOpa3o-
BaTeJIs,

3) onpenenuTh 3HaYeHUE pacxoaa Qy 1Mo Mmoka3aHUsSIM IPOTPaMMBbI,

4) ompenenuth 3HaueHue pacxomaa Qu s gacToTsl Ty mo dopmyne (4.4) u
eI1Ie JIIS OTHOM YaCTOThI, PACTIONIOKCHHOM B TMANA30HE YacTOT OT fiin 10 frax.

45.5.1.1 Jlna Bcex pe3ysIbTaTOB M3MEPEHUN MIHOBEHHOI'O pacxoja OIpeje-

JIMThH TIOTPEITHOCTH 10 hopmyre:
8u=100%-(Qy - Q)/Q, (4.12)
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rae  Qu — pe3ysIbTaT H3MEPEH s PACXO/1A 1O IPOrpaMMe, M /d;
Q — UMHTHPYeMBIit pacxos, M/.

PesynpTaT npu3HaeTCsl NONOKUTENbHBIM, €CIIU MOTPEITHOCTh Jg;; HA BCEX UC-
IBITATENIFHBIX PeKUMax HaxoauTcs B npenenax + 0,3 %.

4.5.5.2 Onpenenenne OCHOBHOW OTHOCHUTENTLHOM TOTPEITHOCTH M3MEPEHUsS Ha-
KOIJIEHHOT0 00beMa 110 U poBOMY UHTEPPENCY TPOBOAUTH B CIIEIYIOLIEM MOPSIIKE:

1) 3amomHUTH MPOTOYHYIO YacTh MpeoOpaszoBarens Bojod. Boma B mpoTouHOM
YaCTH JIOJKHA ObITh HETIO/IBUYKHA;

2) cobpath cxeMy B COOTBeTCTBHM ¢ pucyHkoMm 1.5 mms HART-mporokoia
wi pucynkom I1.6 mist ModBus-iporokona. [Jnst HART-mpoTokoia conpoTuBiie-
HUe Harpy3ku JoJpkHO coctaBiaTh (500 £ 10) Owm; RH(M) AOMKHO COCTaBISATH
(1000 £ 10) Owm;

3) mojaTh Ha MpeoOpazoBaTesh HanpsbkeHue nutanus (24 £ 2) B ¢ mapametpa-
mu coryiacHo 1.2.10.1.

4) yCTaHOBHTHL HA F'eHEPaTOpe MMUTHPYIOIIHIA CUTHAJ - MEAH/IP, HANPSDKEHUEM
ot 5 1o 7 B. YcranoButs yactoTy reHeparopa f mo popmyie:

f=(0,4...0,5) Qmax/K, (4.13)
rae K — ko3¢ duipenT, BBIOMpaeMblii coryiacHo Tadmmuie 1.3;
Qmax — MAaKCUMAITBHBIN pacxo/ coraacHo tadmmre 1.1.

Curnan ¢ reneparopa Ha mpeoOpa3oBarTelb HE 10/1aBaTh,

5) 3ammycTUTh Ha TIEPCOHATLHOM KOMIIBIOTEPE KOH(PHUTYPAIIMOHHYIO IPOTPaMMy
HART — macrep wmun ModBus-Master npu onpenenennn morpemHoctr mo HART-
nporokoty mwin ModBuUS-poToKoTly COOTBETCTBEHHO. Y CTAHOBUTD CBSI3b C MPeoOpa-
3oBaresieM. [Iporpammy mpuBecTH B peKUM aBTOOOHOBIICHUS 3HAYCHUH C PeoOpas3o-
BaTeJIs,

6) ycTaHOBUTH YaCTOTOMEDP B PEXKHUM cueTa UMIYJIbCoB. COPOCUTH TTOKa3aHUs
4acTOTOMEpa B HOJIb,

7) 3a(uKCHpPOBaTh 3HAYCHHUE HAKOIUICHHOIO O00beMa, OTOOpakacMOe B OKHE

nporpammsl, Vy ;. [logats ¢ renepaTopa IMUTHPYIOIIUI CUTHATI HA IPeoOpazoBaTeb,
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8) mokmaThCs TMOSIBJICHUSI HA AKPAHE YaCTOTOMEPA KOJIMYECTBA WMITYJILCOB HE
menee 100. CHSITh UMUTHPYIOLINI CUTHA C TIpeoOpa3oBaTes;

9) moXIIaThCsl OCTAHOBKH CYETa YaCTOTOMEpPA, CHATh C MHMKATOPA YaCTOTOME-
pa uncio umiyiscoB N. 3apukcupoBaTh 3HaYEHHUE HAKOIUIEHHOTO 00BbeMa, 0ToOpa-
KaeMoe B OKHE MPporpaMmel, Vi;;

4.5.5.2.1 Tlo pe3ynbTaTam U3MEepEeHUH ONPENCTUTh MOTPEITHOCTD M0 (hopMyIIe:

ovy = 100% - (Vy, —Vy; - CN)/ CN, (4.14)
rne Vy, u Vy; — KOHeUHOE 1 HaYaJIbHOE 3HAUEHUS 00beMa IO MPorpaMme, M
C — 1ena uMIybea cormacHo 1.2.5.3, M°/um;
N — 4KCII0 UMITYJIBCOB IO MOKA3aHUSAM YaCTOTOMEPA.

PeSYHBTaT MMPU3HACTCA ITOJIOKUTCIIbHBIM, CCJIN IMOTPCITHOCTD 5\/11 HaxXOJUTCA B IIPC-
nenax + 0,3 %.

4.5.5.3 OmnpeneneHue OCHOBHOM OTHOCHUTENILHOW MOTPEUTHOCTH H3MEPEHMS
BpPEMEHHU HapaOOTKU 1o HU(ppoBOMY UHTEpGEICY MPOBOIUTH B CIEIYIOIICH MOCIE10-
BaTEJIbHOCTH!

Ecnu ocHOBHasi OTHOCUTENBbHASI TOTPETHOCTh MpeoOpa3oBates npu u3Mepe-
HUM 00BEMA IO HMMITYyJICHOMY BBIXOAHOMY CHTHAIy, ONpEICNICHHAs MO METOJHKE
4.5.3, Ha BceX MCIBITATENLHBIX pekuMax He npesbimaet + 0,1 %, momyckaercs on-
peneneHre OCHOBHOM OTHOCUTENIBHOM MOTPELIHOCTH MpeoOpa3oBatesis Mpu u3Mepe-
HUM BpeMEHH HapaOOTKH MO IIU(PPOBOMY CUTHATY HE IPOBOUTH.

1) coOpaTh W3MEPHUTEIILHYIO CXEMYy B COOTBETCTBMM C pHCyHKOM IL5 s
HART-npotokona wim pucynkom I1.6 mns ModBus-nporokoma. s HART-
IPOTOKOJIA COMPOTUBIICHHE HArpy3Kku NobkHO coctaBisiTh (500 = 10) Om. Yacroro-
Mep, TeHepaTop, COMPOTUBIICHHUS I0TYCKAETC HE TOKII0YaTh,

2) mojath Ha mpeoOpa3oBaTelb HaNpspKeHue muTanus (24 + 2) B ¢ mapamerpa-
mu coritacHo 1.2.10.1;

3) 3amyCTUTh Ha MIEPCOHATLHOM KOMIIBIOTEPE KOH(PHUTYPAIIMOHHYIO IPOTPaMMy
HART - macrep win ModBus-Master nipu onpezenenun norpemrsoctd mo HART-
npotokoy mi ModBUS-TIpoTOKOTy COOTBETCTBEHHO. Y CTAHOBUTH CBSI3b C Ipeodpa-

3oBareneM. [IporpaMmy mpuBeCTH B peXKUM aBTOOOHOBIJICHHUS,;
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4) noxxnarbcst OOHOBJICHUS 3HAYCHHS BpeMEHH HapaOOTKU B OKHE MPOTPAMMBEL.
B MOMeHT OOHOBIEHUS 3HAYCHUS BPEMEHH BKIIOYUTH CEKYHIOMEP. 3allOMHHUTH 00-
HOBJICHHOE 3HaU€HNE BPEMEHU HapaOOTKH 1y ;

5) BBIKITIOUUTH CEKYHIIOMEP B MOMEHT, KOT/Ia B OKHE IPOrPaMMbl 3HAYCHHE
BpPEMEHHU HapaOOTKU OOHOBUTCS U CTAHET PaBHBIM:

L= dt + t; (‘I), (415)

rie dt — Bpems, kpataoe 0,1 4, HO He Menee 0,2 4.

CHATB NOKa3aHUA C CeKyHIoMepa t),.

4.5.5.3.1 Ilo pe3ynbTaTaM U3MEPEHUIN BPEMEHU HApaOOTKU OMPENENUTh MO-
TPEUTHOCTh o IO popmyirie:
6%=100% - (dt-3600 -t,)/ t, (4.16)

rae dt — Toxe, uTo u B (4.15);

t, — BpeMsl HapaOOTKH, CHATOE C CEKYHIOMEPA, C.

Pezynbrar npr3HaeTcs OMOKUTENBHBIM, €CITH TIOTPEIIHOCTD O HAXOAMTCS B MPEsIe-
gax +0,1 %.

4.5.6 Omnpenenenune MOTPEnHOCTA H3MEPEHHSI TTpeoOpa3zoBareseil Ha Pacxo10-
MEpPHOU YCTaHOBKE

456.1 OmnpeneneHne OCHOBHOW OTHOCUTENBHOM MOTPEUIHOCTH H3MEPEHHS
00beMa Ha pacXoJOMEPHON YCTaHOBKE

PacxonomepHasi ycTaHOBKa JIOJKHA 00€CIeYnBaTh CUHXPOHU3AIMIO Havala u
OKOHYaHUsI U3MEPEHUsI 00beMa 3TATIOHHBIM CPEJICTBOM M3MEPEHHUs C MEPBBIM U TIO-
CIIEHUM HMITyJbCcaMH IpeoOpazoBarens. [Ipenenbl OTHOCUTENBbHOW MOTPEUIHOCTH
H3MEpeHUs 00beMa STATOHHBIM CPEICTBOM M3MepeHust oobema He Oosee + 0,3 %.

OnpeneneHrie NOrPEeUIHOCTH MPOBOAUTH B CIIEIYIOIIEH MOCIEI0BATEIbHOCTH:

1) ycraHOBUTH mpeoOpa3oBaTelbh Ha W3MEPUTENBHBIN TPYOOIPOBOJ COTJIACHO
TpeOOBAHUSM HACTOSIILIErO PYKOBOACTBA M0 AKCILTyaTaI|H.

[ToaxmIounTh UMIYIBCHBIA BBIXOAHOM CUTHAN IPpeoOpa3oBaresi K CUCTEME pe-
TUCTPAlMU PAaCXOJOMEPHON YCTAaHOBKU B COOTBETCTBUU C pucyHkoM I1.7. [logate Ha
npeoOpazoBaresb nuranue ot 16 1o 36 B ¢ mapamerpamu cornacuo 1.2.10.1;

Temmneparypa Boab! JomkHa cocTaBisTh wioc (20 £+ 10) °C.
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2) YCTaHOBUTh Ha PACXOJOMEPHOM YCTaHOBKE pacXoOJ], COOTBETCTBYIOIIHIH
pexxumy 1, cornacHo tabmuie 4.4. BeiepikaTh pacxona B T€USHHE BPeMEHH 1, C, BbI-
YHUCIIsIEeMOro 1o hopMmyJie:

t=150k/Q, (4.17)
rae Q — ycTaHOBJIGHHBIN pacxo, M3/t1;
k- koo urment, BeiOupaemsiii cornacuo tabdmmie 1.3.

[Tocne BbIIEPKKH MPOM3BECTH M3MEpEHUE 0O0beMa Mpeodpa3zoBareieM U HTa-
JIOHHBIM CPEJICTBOM M3MEpPEHUsI 00beMa, BXOIAIINM B COCTaB PAaCXOIOMEPHOM ycTa-
HOBKH. Hauano u okoH4aHue u3mepeHusi 00bemMa 3TaJOHHBIM CPEICTBOM U3MEPECHHUS
JIOJKHBI ObITh CHHXPOHHM30BAHBI C MIEPBBIM U MOCIEAHUM UMITYJILCAMH MPeoOpa3oBa-

TEI,

Tabmuma 4.4 — PexxuMbl UCTIBITAHUN HAa PACXOJJOMEPHON YCTAHOBKE

PexnmM 1 Pexnm 2 PexnM 3 Pexnm 4 PexnM 5
Mmunu- Mmunu- Mmunu- Munn- I\}/I[PI;I_-
My, mm MaJlb- MaJlb- MaJlb- MaJlb-
3 o 3 o Pacxop, o Pacxop, o Pacxog, MaJlb-
Pacxon, M/ HBIH Pacxom, M™/4 HBIH 3 HBIH 3 HBIN 3 N
M/ M/ M/ HBIN
00BeM, 00BeM, 00BeM, 00BeM, o6
b I b b
eM, 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 13,50+0,50 150 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
150 197,504+2,50 3000 100,004+2,00 2000 17,00+1,00 600 8,50+0,50 400 5,50+0,50 300
200 295,00+5,00 4000 105,0045,00 2300 29,00+1,00 1300 14,50+0,50 700 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
Ipenenst
JIOIyCKae-
Mo oTHO- +1,0 +15 +30
CUTEJIBHOI
TIOTpett-
HocTH, %o
M30bITOU-
HOE J[aBJie-
HHC B
Tpy6oIpo- 03 0,25 0,15
BOZE,
MIla, ne
MeHee™

* [pu Temmniepatype uzmepsiemoit cpebt (20£10) °C noce npeodpazoBaresst
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3) ompenenuTh OCHOBHYIO TIOTPEITHOCTh U3MEPEHNUS 00BeMa 10 hopMyJie:
ov =100% - (V,-V.,. )V, (4.18)

rne V,, - JeUCTBUTEIILHOE 3HAaYeHNE 00beMa, OTPEIEIIeMOe STAIOHHBIM CPEICTBOM
M3MEpEHHS, M,

V,, - 00BeM, M°, H3MEPEHHBIH Peobpa3oBaTeeM i OIPE/IEISeMBIil 1o GOpMyIIe:

V,=C-N, (4.19)
rae N - KoTM4ecTBO UMITYJIbCOB, TTOCTYMHUBIIUX Ha UMITYJIBCHBIN BBIXO]T MPEOOpa3o-
BaTeJIsl OT HaYaJsla ¥ 0 OKOHYaHUsI U3MEpPEeHUs: 00beMa;
C - neHa ummnyJbsca cornmacHo 1.2.5.3, MS/I/IMH;

4) MOBTOPUTH U3MEPCHUS M BBIYHMCIICHUS COTJIACHO TIEPEUYHCIICHUSIM 2); 3) IS
BCEX PacxooB corjacHo Tabmure 4.4.

[TpeoOpazoBaresnh CUUTACTCS BBIIEPKABIIIMM HCIIBITAHMUS, €CJT OTHOCUTENTLHAS
MOTPEUTHOCTh U3MEPEHUsSI 00beMa Oy Ha BCEX UCHBITATEIbHBIX PEXKUMAX HAXOIUTCS B
npenenax, ykasanabix B 1.2.9.1 myis Bcex pekMOB UCITBITAHUH.

45.6.2 OrmnpezaeneHre NOrpeUTHOCTA U3MEPEHHS pacxoja rnpeodpa3oBareneit
110 TOKOBOMY BBIXOJTHOMY CUTHAJTy TIPOBECTH B CIICAYIOIIECH MOCIIEI0BATEILHOCTH:

1) mpou3BecTu omnepamnuu coriacHo 4.5.6.1 mepeuucinenusm 1), 2);

BHUMAHHUE:

1) TEMIIEPATYPA BO/IbI IOJDKHA COCTABJIATH IJTFOC (20+10) ° C;

2) TEMIIEPATYPA OKPYXXAIOIIEN CPEJbI JIOJDKHA COCTAB-
JIATD IUTIOC (20 + 3) °C.

JNOITYCKAETCS TIPOBOAUTH WCIIBITAHUA TIPU TEMIIEPATYPE
OTJIMYHOM OT (20 * 3) C, IIPU OTOM IIPU PACYETE ITOI' PEHTHOCTH
HEOBXOMMO YUUTHIBATH 1.2.9.3.

2) ne menee 10 pa3 nmpon3BecTH OJJHOBPEMEHHOE U3MEPEHHE pacxo/ia mpeoodpa-
30BaTeJIEM U 3TAJIOHHBIM CPEACTBOM M3MEpPEHUs pacxoia. M3amepenus mponu3BOauTh C
MHTEPBAJIOM paBHBIM [y, rae Tt - modoe uncio B nauamnazone ot 0,5 mo 5,0 c. O6bem
UCIIBITAHUN yKa3aH B Ta0muie 4.4,

3) A1 KaKIA0T0 U3MEPEHHsI ONPEICITUTh MPUBEAEHHYO TIOTPEIITHOCTh U3Mepe-

HUS pacxoa 1o GhopMmyre:
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QU B Q9T .100% ’ (420)

v QBIYH - QHHH
rae QU - H3MepeHHOE 3HAYCHHE PACX0/Ia, M /4, onpeessiemMoe 1o Gopmyite (4.9) win
(4.10), B 3aBHCUMOCTH OT BUJIa XapAKTEPUCTUKU TOKOBOTO CUTHAJIA;
Qo7 - 3HAYCHHE PACXOJ[A C ITATIOHHOTO CPEICTBA M3MEPCHHUS, M /4,
Qg 1 Qpy — BEpXHUN 1M HWOKHHAN TIPEIEITBI U3MEPEHHUS Pacxo/ia TI0 TOKOBOMY
BBIXOJHOMY CHIHAIY, M /4.
Borunciante cpennee apudMeTHUECKOE 3HAYEHHE MPUBEACHHON MOTPEIIHOCTH
U3MEPEHHSA Yy cp-
[IpeoOpazoBaresnb cUUTAETCS BBICPKABIIMM UCIIBITAHUS, €CIIU cpefiHee apud-

MCTHUYCCKOC 3HAUYCHHC HOl"pGHIHOCTCﬁ H3MCPCHUA pacxoaa v,, . HaXOAUTCA B IIPCAC-

J1aX 3HAYEHHs IPUBEAEHHON NOTPEITHOCTH Y ) max, BBIYMCIEHHOM 1O (hOpMyIIe:

— 4 (Kn— T 0,002)-100% (4.21)

Y np max Q. -
Bl HIIu
rne Kw - KooQQUIMEeHT paBHBIN:
- 0,010 - npu 3HaueHUsX pacxojaa B Auanazone ot Q; 10 Qmax;
- 0,015 - npu 3HaueHusX pacxosa B quamazoHe ot Q; 10 Qo;
- 0,030 - npu 3HaueHusx pacxosa B quamazoHe oT Quin 10 Q1]
Qzmr » Qum, Qor — TOKE, uTO U B hopmyie (4.20);
Q1 , Q2, Qnmin, Qmax — 3HAYCHUSA pacxoa, ykazaHHbie B Tabmmre 1.1.
4.6 Pe3ynbTaThl MOBEPKHU MPU3HAOTCS TOJIOKUTEIBLHBIMH, €CJIA BBITOJTHSIIOTCS
CIICYIOIITUE YCITOBHSL:
1) BHELITHMIA BUJT COOTBETCTBYET TpeboBanusmM 4.5.1;
2) OTKJIIOHEHHE XapaKTepHOTO pa3Mepa Tena OOTEeKaHWs, ONPENEICHHOE CO-
riacHo metoauke 4.5.2, Haxoautcs B ipenenax =+ 0,3 %;
3) OCHOBHAsI OTHOCHTEIIbHASI TIOTPEITHOCTh MPE0O0pa30BaHUs YacTOThI MMHTH-

PYIOLICTO CUTHAJIA B ICPpHUOJ CIICAOBAHMA BbIXOJHOI'O CUT'HAJIA, OIPEACIICHHASA COorjiac-

HO Metonuke 4.5.3.1, Haxoautes B nipenenax + 0,3 %, 0o 3HaueHHs rmeproja Bbl-
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XO/IHOTO curHana mpeobpasoBarens T,,, onpeaeneHHble cornacHo Meronuke 4.5.3.2,
HaXOZSITCS B IIpe/iesiax:

T BBIX MiN Z TI/I3 LTBLIX max 1

1€  Touxmex - MAKCUMATIBHOE JIOITYCTUMOE 3HAYEHHE TIEPUO/IA BBIXOIHBIX CUTHAJIOB;
Teex min - MUHUMAJIbHOE JOIMYCTUMOE 3HAUYE€HUE MEPUO/ia BHIXOIHBIX CUTHAJIOB
corytacHo Tabuue 4.3;

4) Ipy HaJIMYUKM TOKOBOTO BBIXOJHOT'O CHTHajla OCHOBHAS IMOTPEIIHOCTH Ipe-
00pa30BaHus YaCTOTHl UMUTHPYIOIIETO CUTHAJIA B @HAJIOTOBBIN TOKOBBIN CUTHAJ, OII-
peneneHHas coriacHo Metoauke 4.5.4.1 u 4.5.4.2, naxomutces B npeaenax = 0,2 % ot Be-
JIMYUHBI YCTAHOBJIEHHOTO JIMANa30Ha U3MEPEHUS;

5) npu HamruuK UGPOBOro nHTEpdeiica:

- OCHOBHAs1 OTHOCUTEJIbHAS TIOTPEITHOCTh MPE0OPa30BAHMS YAaCTOTH UMHTH-
PYIOIIErO CUIHala B 3HAUEHHE MTHOBEHHOI'O Pacxojia, ONPEJIESICHHAs! COIJIaCHO METO/IH-
ke 4.5.5.1, Haxomurcs B ipenenax  + 0,3 %;

- OCHOBHAs1 OTHOCHTEJIbHAs MOTPEUIHOCTh MPeoOpa3oBaHUs YacTOThl MMUTH-
PYIOLIETO CUTHAIA B 3HAUEHHE HAKOIUIEHHOTO 0ObEMa, OIpEJIeIeHHAs: COITIACHO METOIMKE
4.5.5.2, naxomurcs B peneniax  + 0,3 %0;

- OCHOBHASI OTHOCUTEJILHAS TIOTPENTHOCTh U3MEPEHUS BPEMEHU HapabOTKU
o 1udpoBoMy UHTEpQEICY, onpeielieHHas corjlacHo MeToauke 4.5.5.3, HaxoauTcs
B nipenenax = 0,1 %.

[Ipumeuanusa

1 Tlpu 3amene moBepku 1o 4.5.3 Ha moBepky 1o 4.5.6.1 morpemHocTs mpe-
oOpazoBaTeJisi TOJDKHA JIeKaTh B IIpejiesiaX, YKa3aHHbIX B Tabnuile 4.4, a mpu 3ame-
He MeToauku 4.5.4 Ha 4.5.6.2 morpenHocTh 10KHA JIeXKaTh B MPeIesiax COrjacHo
dopmyie (4.21).

2 Ecnu oTHOCUTENBbHAS TIOTPEITHOCTh MpeodpazoBaTelis MpU U3MEPEHUH 00be-
Ma IO KMMITYJbCHOMY BBIXOJHOMY CHTHAJy, ONpEAETeHHas Mo meronuke 4.5.3, Ha

BCEX UCTBITATENLHBIX peknMax He mpesbiaeT + 0,1 %, momyckaercst onpeseneHue
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OTHOCHTEJIBHOM MOTPEITHOCTH TipeoOpa3oBaTes Mpu U3MEPEHUH BPEMEHU HapaOoT-
KU TI0 ITU(POBOMY CUTHAITy HE TIPOBOIUTb.

3 Homyckaercsi moBepKy nmpeodpazoBareneil ¢ HeCKOJIbKUMU BBIXOJHBIMH CUTHa-
JJaMU COOTBETCTBYIOIIMMU OJIHOM U TOM K€ U3MEPSIEMOUN BEIIMUYUHE ITPOU3BOAUTH 10
OJIHOMY U3 3THX CHTHAJIOB, €CJIM MHOE HE MPEIYCMOTPEHO TEXHUYECKON JOKYMEHTAa-
1yel Ha mpeoOpa3oBarTesb.

4.7 OopmiieHre pe3yabTaTOB MOBEPKH.

4.7.1 Pe3ynbTaThl MOBEPKU 3aHOCATCS B COOTBETCTBYIOIIMI PA3/IEN MacnopTa mnpe-
o0pazoBatesisi U 3aBEPSIOTCS B TMOPSIIKE, YCTAHOBJICHHOM OPTaHOM METPOJIOTMYECKOM
CITy OB

4.7.2 Tlpn oTpULIaTENIbHBIX pe3yJIbTaTax MOBEPKHU B MACIIOPTE MPeoOpazoBaTes
JIEJIaeTCs 3aMUCh O 3AMPENICHUH SKCILTyaTalluy U3/EIIUA.

4.8 Tlo okOHUaHWW TMOBEPKU IPOBECTH IUIOMOMPOBAHHUE MpPeoOpa3zoBaTess.

Kneitmuth kineiimoM ['ocrioBeputesst o0TekaTelNb U mpeoOpazoBaTelb AICKTPOHHBIMN.
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5 XPAHEHUE

5.1 IIpeobOpazoBaTenu B yMakoBKE MPEANPUSITHUS-U3TOTOBUTEINS TOJDKHBI Xpa-
HUTBCS B 3aKPBITOM TOMEILIEHUH MPU TEMIIEpaType OKPYKAIOIIEro BO3ayXa OT TUIIOC
5 o wmoc 40 °C 1 OTHOCUTENILHOM BIaXHOCTH Bo3ayxa 110 80 %.

JlormmyckaeTcst yKiiajKa mpeoopa3oBaresieil B yIakoBKe B IITa0ess 10 YeThIpex
HITYK IO BBICOTE.

5.2 B 3umHee Bpemsi pacnakoBbIBaTh IMPeoOpa3oBaTesid HEOOXOAMMO TOCHe
BBIJICPKKY B OTAIUIMBAEMOM MTOMEIICHUU B TEUYECHHUE 6 Y.

5.3 JlmutensHOE XpaHEHHE MPeoOpazoBaTeicii PEKOMEHAYETCS MPOU3BOINUTE B

YIIAKOBKCE.
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6 TPAHCITOPTUPOBAHUE

6.1 IIpeoOpa3oBaTeny B yNaKOBKE MPEANPUATUSI-U3TOTOBUTENSI TPAHCIIOPTH-
pyroTCs JIIOOBIM BHJIOM TPaHCHOPTA MPHU TEMIIEpaType OKPYXKaloIIero BO3IyXa OT
munyc 50 1o noc 50 °C, npu Hammunu XKKU - npu temneparype ot munyc 40 o
witoc 50 °C, OTHOCUTENBHOM BIAXKHOCTH BO3ayXa 10 95%.

TpancnopTupoBaHue caMoJIETOM JIOMYCKAeTCsl TOJIbKO B OTAIJIMBAEMbIX Tep-
METHU3UPOBAHHBIX OTCEKAX.

Bpewms npeObiBanusi mpeoOpazoBaresieil B YCIOBUSX TPAHCIOPTUPOBAHUS HE
JIOJDKHO TPEBBILIATH TPEX MECSIIEB.

6.2 [Ipu morpy3ke, TPaHCIOPTUPOBAHUHU U BBITPY3Ke MPeoOpa3zoBaTeneit T0mxK-
HbI BBITIOJIHATHCS TPEOOBAHUS YKAa3aHHBIX HA YIIAKOBKE MAHUITYJIAIIMOHHBIX 3HAKOB.

6.3 IIpu TpancOpTHPOBAaHUM JTOJDKHA OBITH OOecIeueHa 3ammuTa nmpeodpa3oBa-

TeJel 0T aTMOC(EPHBIX OCAIKOB.
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MPUJIOKEHUE A
(CrpaBouHoOE)

HepequL AOKYMCEHTOB, HA KOTOPbI€ 1aHbI CCBIJIKH B HACTOAIIIEM

PYKOBO/ICTBE I10 IKCILTyaTAMH

Tabmuma A.1

O06o03HaueHNE TOKYMEHTa, Ha KOTOPBIH JaHa CChUTKa

Howmep paznena,
nojpaszena,

ITyHKTA, TIOITYHKTA,

ripustoxkeHust TY

1

2

I'OCT 8731-74
TpyOsI cTasbHBIE OecIIOBHBIE TOpsTaeAehOpMUpOBaHHbIe. TeXHIYECKHE TPEOOBAHUS

IIpunoxxenue b

TI'OCT 8732-78
TpyObl cTasbHBIE OECIIOBHEIE TOpsaeeopMHUpOBaHHbIE. COpTaMEHT

TIpunoxxenue b

TI'OCT 8733-74
TpyObl cTanbHBIE OECIIOBHBIC XOJIOTHOASOPMHUPOBAHHBIC U TeTuIoieopMUpoBaHHbie. TexHU-
YECKUE TPeOOBAHUS

TIpunoxxenue b

I'OCT 8734-75
TpyOb! cTasbHBIE OeCIIOBHBIE X0J101HOAe(hOopMHUpOBaHHbIe. COpTaMeHT

IIpunoxenue b

I'OCT 9833-73
Komblia pe3uHOBBIE YIIOTHUTENBHBIE KPYTJIOTO CEYEHMs JUIS TMAPABIMYECKUX M ITHEBMATHYe-
cKHX ycTpoiicTB. KoHcTpykims u pa3mepsl

IIpunoxenune H

I'OCT 9940-81
TpyOs! cTanbHBIE OECIIOBHEIE ropsiYeAeOPMUPOBAHHBIC U3 KOPPOSUOHHOCTONKOM CTAIN

IIpunoxenue b

I'OCT 9941-81
TpyObl cTaJTbHBIE OECIIOBHBIE XOJIOTHO- M TETIIOAe(OPMUPOBAHHBIC M3 KOPPO3ZHOHHOCTONKOM
cTau

TIpunosxenue b

T'OCT 10704-91
TpyOBI CTAJILHBIE AIIEKTPOCBAPHBIE MPSMOIIOBHBIE. COpTaMeHT

TIpunoxxenue b

I'OCT 10705-80
TpyOBl cTaNIbHBIE AIIEKTPOCBapHBIE. TEXHUIECKUE YCITOBHS

TIpunoxxenue b

T'OCT 12820-80 21242,
@rnaHIp! cTaNbHBIE TUIOCKKE pHBapHble Ha Py o1 0,1 10 2,5 MIla (ot 1 10 25 Kl“C/CMz) IIpunoxenune B

I'OCT P 52931-2008 1.2.19,
[prbops! KOHTPOJISL M PETYINPOBAHUSI TEXHOJIOTMYECKUX MPOLIECCOB. 1.2.24.3
OO01IMe TEXHUYECKUE YCIIOBUS

I'OCT 14254-96 1218
Crenenn 3amutsl, obecrieunBaeMbie obonoukamu (KOJI IP) -

'OCT 15150-69
Marmmssl, TprOOPH! U ApyTHe TeXHIMYECKUe H3Aenus. VICTIoOMHeHHs TS pa3IugHbIX KIIMMaTHde- 1.1.2
CKHX paifoHoB. KaTteropum, ycrnoBUs SKCIUTyaTalllH, XpaHEHUS M TPAHCIIOPTHPOBAHMS B 4acTH
BO3JICHCTBUSI KIIMMaTHIECKHX (haKTOPOB BHENITHEH CPeIbl

T'OCT P 51317.4.2-99
COBMECTIMOCTD TEXHMYECKUX CPEACTB AJICKTPOMATHHUTHAS. YCTOHYMBOCTH K AJICKTPOCTATHUE- 12201
CKUM paspsinam. TpeOOBaHMS 1 METOTHI HCITBITAHUI

T'OCT P 51317.4.3-99
COBMECTIMOCTD TEXHHYECKUX CPEACTB AJICKTPOMAarHUTHAS. Y CTOYMBOCTD K PaJHOYaCTOTHOMY 12201
JNIEKTPOMATHUTHOMY MO0, TpeOOBaHMS U METOIbI UCTIBITAHHI

I'OCT P 51317.4.4-99

1.2.20.1

COBMECTHMOCTh TEXHUYECKHX CpCACTB SJICKTpOMArHuTHasl. VYcerolunBOCTh K HaHOCCKYHHbIM
HMMITYJIbCHBIM IIOMEXaM. Tpe60BaHI/I${ " MCTO/bI HCIIBITAHUI
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[Tponomkenue Tadmuisr A.1

1 2
I'OCT P 51317.4.5-99
COBMECTHMOCTb TEXHUUECKHUX CPEICTB AJIEKTPOMArHUTHas. Y CTOMUUBOCTh K MUKPOCEKYHIHBIM HM- 1.2.20.1
MYJILCHBIM MOMEXaM OOJIbINON SHepruu. TpeOoBaHMs U METO bl UCTILITAHUIA
I'OCT P 51318.22-99
CoOBMECTHMOCTh TEXHHYECKHX CPEACTB 3JIEKTpOMarHuTHas. PagnonoMexu MHAyCTpUaibHbIE OT 000- 1.2.20.3
pyznoBaHus HpGHOPMAITMOHHBIX TEXHOJIOTHH. HOPMBI 1 METOTBI HCTIBITAaHUI
T'OCT P 51649-2000 1.2.20
TemrocyeTyrnKy U1 BOJSHBIX CHCTEM TETUIOCHAOKEHUS -
IIP 50.2.006-94
. 42
I"CU. Tlopsimok npoBeieHHs TIOBEPKH CPEACTB H3MEPEHUIA
TI 2.044.016 TY 42
Ocmiorpad snekTponHomydeBoi C1-117. Texauueckne ycioBus )
TY 2-034-227-87 42
MuxkpomeTps! peraakasie MP25, MP50. Texaudeckre yciaoBus )
TV 3.233.219-90 42
HWcrounnk nuranns b5-48. TexHuueckne yCioBust )
TV 25-07.1353-77
. . 4.2
CekyHIoMep 2J1eKTpOoHHBIN ¢ TaiiMepHbIM BeixogoM CTLI-1. Texuuueckue ycnoBus
TV 25-11-645-84 42
T'urpometp ncuxomerpudeckuit BUT-2. Texnuueckue ycaoBus '
TY 25-11.1513-79 42
Bapomerp-anepons Mereoponorndeckuii BAMM-1. Texuudeckue ycioBust '
TY PB 07519797.047-99 42
BonsrMerp nudposoii B7-68. Texuuueckue ycioBus '
TY 25-04.3919-89 42
Marasus conpotusnenuii P4831. Texauueckue ycnoBus '
TV 4213-026-12580824-96 114
IIpeobpazoBarenu pacxona Buxpeakycrudeckre Metpan-300I1P. Texaudeckue ycioBus o
TV 4213-031-12580824-99 42
Mmuratop pacxona “Metpan-550MP”. TexHudeckue ycIoBus )
TY 4213-032-12580824-2001 131
HART - kommynukarop Metpan-650. TexHudecKre YCIOBHS o
TY 4218-041-12580824-2002 131,
HART - monem Metpan-681. TexHuueckue ycIoBus 4.2
TV 4218-052-12580824-2005 131
USB - monem Metpan-682. TexHu4ecKkue yCioBus 42 '
TV 4219-045-12580824-2003 131
HART - mynsTrmiekcop Metpan-670. TexHudeckue ycIoBus o
TV 4321-005-72002039-2004 42
TepMOMETPHI CTEKIISTHHBIC JTAOOpaTOPHBIE )
JUIN 2.721.006 TY 42
YacTtoTomep aekTpoHHbIi U3-64. TexHnaeckoe onvcaHne U pPyKOBOJCTBO T0 SKCIUTyaTaIin )
3.269.092 TO
I'eneparop nmmysbcoB TouHON aMIuIUTy bl ['5-75. TexHu4eckoe ornucanue U pyKOBOJICTBO IO 3KC- 4.2
TUTyaTaIn
CIII'K.407131.026 TIC Beeere
ITpeoOpazoBartenu pacxona Buxpeakycrudeckre Metpan-300I1P. [Tacniopt
YEJI 99.00.00 PO 42
Kommekcnas nposmsaast ycraHoBka KITY-400-UM. PykoBoACTBO 10 SKCIUTyaTaliu )
HCF-TEST-2 Crneundukarmu kanansHoro ypoast HART nporokona penakmuu 2.1 1281
HCF-SPEC-54 Crierudukanuu dusudeckoro ypous HART npoTokona penakimu 8.1 1281
Puskun C.JI., Anekcanapos A.A. Temnodusmdeckre CBOWCTBA BOBI U BOJHOTO mapa, Mockea, Tproskerue J1

“Oneprus”, 1980 .
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MMPUJIOKEHUE b
(Ob6s3atenbHOE)

[lepeyens MmaTepuasioB npeodpa3oBaTelis,

KOHTAKTHPYIOIIMX ¢ U3MepsieMOu cpeaou

Tabmuna b.1- Ilepeuenr MmatepuasioB mpeodpaszoBatesis ucroyiHeHui A, L u
Iy 250, Iy 300 MM, KOHTaKTHUPYIOIIUX C U3MEPSEMOMN CPeIon

HanmenoBanue Kop ncnonnenus npeodpazoBaresst
JeTam 01 02
danen™ Cramp 25, Cr3cn |Crans12X18HI0T
[Tpoknazaka (7151 yIJIOTHEHUs (IIAHIIEB) ITaponut I[1OH, IIOH-A, [IOH-b
Kopmyc Cranp 12X18H10T, CF8M
Crakan Crans 12X18HI10T, 316L

Teno oO0Texanus

Cranp 14X17H2, 09X16H4b, 316L

Kounb11o (1 yrmoTHeHus Tena 00TeKaHvis)

[Ipsimoii ydacToK *:
- (rnanen
- TpyOa

Pe3una K-69
Craib 25, Ct3cn Cranp12X18H10T
Ta6maumna b.3 Ta6mauna b.4

* COIJIaCHO 3aKa3y.

Tabmuna b.2- Tlepeuens marepuanoB npeodpazoBaTesst UCHOIHEHUS B,

KOHTaKTUPYIOLMX C U3MEPSEMOU Cpeon

HaumenoBanue Kox ncnonnenus npeobpazoBaresst
eTaIN 01 02
[TaTtpyOok™ Cranp 25, Ct3cn | Crans12X18H10T
[Tpoknanka (Jiy1s1 yIUIOTHEHMS TATPYOKOB) ITaponut [TOH, TIOH-A, IIOH-b
Koprmyc Crans 12X18H10T
CrakaH Crans 12X18H10T

Temo oO0Texanus

Crans 14X17H2, 09X16H4b

ITpoksaaka (11 yIIOTHEHUS Tela OOTEKaHMs)

droporiact-4

[IpsimMoii ydacToK *:
- maTpyooK

-  TpyOa

Craib 25, Ct3cn
Ta6mauna b.3

Cranp12X18HI10T
Ta6muna b.4

* COrjmacHoO 3aKasy.
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Tabnuua b.3 - [lepeuens TpyO, UCHONIB3YEMBIX JJIs PSMBIX Y4aCTKOB IMPeoOpa3oBa-

TeJEeN C KOJAOM MCIIOJIHEHUS o Marepuanam 01

My Tpyoa Tpy0a- 3amennTeb
o5 Tpyba D., 26;32;;(;; 877:’4 =75 Tovia 32x3,0 TOCT10704 -91
) Py Cm3en2 FOCT10705 — 80
> 3m0 2075 | 7proa Bx2B LOCTIONABL
Tpy6q L3325 TOCT8ISA-T5 | IPYO4 5 5 FOCT10705 - 80
32 T'OCT 8733-74
38x 2.5 TOCT 8732 - 78
Tpyba
BCm3cn2IOCT8731— 74
57x35 TOCT 10704 -91
Tpyba Wi
50 | 7py5a D50X35 TOCT8734-75 BCm3en2'OCT10705— 80
pyéa
I'OCT8733-74 Tovba 57x3,5 'OCT 8732-78
Y Cm3en2 TOCTS731— 74
89x35 TOCT 10704 -91
Tpyoa
60 | Ty DuB2%35 TOCTE734-75 BCm3cen2OCT10705— 80
a
Py [OCT 8733-74 ;- 89x35 TOCT8732-78
Y Cm3en2 OCTS731— 74
108x4.0 TOCT 10704 -91
Tpyba WIN
100 | 7y Dusl00x 4 TOCT8734-75 BCm3cn2OCT10705 — 80
a
Py TOCT 8733- 74 ;- 108x40 TOCT8732-78
Py Cm3en2IOCT8731— 74
159%4.0 TOCT 10704 -91
Tpyba WIN
150 | 7y Del5Lx 4 TOCTB734-75 BCm3cn2OCT10705 — 80
a
Py [OCT 8733-74 ;- 159x4,0 TOCT8732-78
Y Cm3en2 OCTS731— 74
219x6.0 TOCT 10704 -91
Tpyba
200 | 7py De208%6 TOCT8734-75 BCm3en2IOCT10705— 80
a
Py [OCT 8733-74 75 21960 TOCT 8732-78
By Cm3en2IOCT18731— 74
250 | Tpyoa 273X60 LOCT0704-81 | .~ 27360 [OCT 873278
BCm3cn2OCT 10705 -80 BCm3cn2OCT18731— 74
300 | 7y 3257710 TOCTIO04-61 |~ "3257,0 [OCT 873278
BCm3cn2'OCT 10705-80 BCm3cn2l'OCT18731-74
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Tabmuna b.4 - [lepeuens Tpy0, HCTIOMB3yEMBIX [T PSMBIX Y4aCTKOB IPeodpa3oBa-

TEJEW ¢ KOJIOM UCTIOJIHEHUS 110 MaTepuanam 02

Ay Tpy6a

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 T'OCT 9941-81
150 Tpy6a 159x4,0-08X18H10T TOCT 9940-81
200 Tpy6a 220x6,5-12X18H10T TOCT 9941-81
250 Tpy6a 273x6,0-08X18H10T T'OCT 9941-81
300 Tpy6a 325x7,0-08X18H10T TOCT 9941-81
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MHNPUJIOKEHUE B
(O06s13aTEILHOE)
Koa komMijieKTa MOHTaKHBIX YacTeld mpeodpa3oBareis

Tab6muma B.1

Kon xommiekra o
[IpeoGpazoBareny UCTIOTHEHUIA
MOHTa@HBIX AL [TpeoGpazoBarens ucnonHeHus B
yacTen ’
KO [Ipoknagku — 2 TyKH
K1
Kln Tabmmma B.2
K2 Tabmuma B.3
K3 Tabmmma B.4
K4 Tabmuma B.5 _

[Ipumeuvanus
1 Kommext moHTaxHbIX yacTelt KO npenHasHayeH a1 npeodpaszoBaresiell BCeX UCIOIHEHHH.

2 Komruiekt MoHTaxHbIX yacteil K4 npeqnasHayeH i npeodpa3oBareneil HCIIOMHEHUH A,
L u mpeoOpazosateneii TumopazmepoB [y 250 u 1y 300 mm.

3 Hezarcumo ot K0/1a KOMIUIEKTa MOHTKHBIX YacTel ¢ mpeoOpazoBaresieM ¢ pasbemMoM (koz LLIP)
niocrasisieTest poserka tvra 2PM22KITH10I'1B1 I'EO.364.140TY.

4 [py HATMYKMK TOKOBOTO U (WJTH) LIM()POBOTO CUTHAJIA MTOCTABIISIETCS BIJIKA THITA

2PM22KITTH10UI1B1 I'EO 364.126TY.

Ta6muma B.2 — CocraB KOMIUIEKTAa MOHTAXKHBIX yacTer K1

B wrykax
Ucnionmaenne A, L Ucnionaenne B
HaumenoBanue My, Mmm Hy, MM

25 32 50 80 100 150 200

Dnanern 2 2 2 2 2 2 2

[TaTpy6ox - - - - - 2 2

[Ipoknanka 2 2 2 2 2 2 2
[Imumska 4/3 4/3 4/3 4 4 8 12
aiixa 8/6 8/6 8/6 8 8 16 24
[1aii0a npy>XxuHHasI 8/6 8/6 8/6 8 8 16 24
[ITait6a kpyriias 8/6 8/6 8/6 8 8 16 24

[Ipumeyanue: B yncnuTene qpodu yKazaHo KOJMYECTBO aeraneii 1 komruiekra K1, B 3Hamenarene
KoJIM4ecTBO neraieit mrt K1m.
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Tab6mua B.3 — CocraB KOMIUIEKTAa MOHTAXHBIX yacTeit K2

B mrykax

Wcnonnenne A, L Hcnonuenne B
HanmeHoBaHve Iy, Mmm My, MM
25 32 50 80 100 150 200
Dranern - - - - - 2 2
[Ipsmoii yuactok 2]1y 1 1 1 1 1 1 1
Ipsimoii ygactok 5 /1y 1 1 1 1 1 1 1
[Tpoknanka 2 2 2 2 2 2 2
Inuaska 4 4 4 4 8 8 12
Iaiika 8 8 8 8 16 16 24
Hlaiiba 8 8 8 8 16 16 24
Py KUHHAS
[Taii6a xkpyriast 8 8 8 8 16 16 24
Tab6muna B.4 — CoctaB KOMIUIEKTAa MOHTAKHBIX yacTer K3 B mrykax

Ucnionmaenne A, L Hcnionaenue B
HaumenoBanue My, Mmm Hdy, mm
25 32 50 80 100 150 200
dranerr - - - - - 2 2
Tpsimoit yuactok 51y 1 1 1 1 1 1 1
Tpsimoii yuactok 101y 1 1 1 1 1 1 1
IMpoxnanka 2 2 2 2 2 2 2
IHnunska 4 4 4 4 8 8 12
Taiika 8 8 8 8 16 16 24
[laii6a npyXuHHASI 8 8 8 8 16 16 24
[1TaiiGa kpyrias 8 8 8 8 16 16 24
Tab6muma B.5 — Coctas KOMILIEKTa MOHTAXKHBIX YacTeil K4 B mTykax
Hcnonuenne A, L
Hy MM
HammenoBanue Hy, MM
25 | 32 | 50 | 80 | 100 | 250 | 300
Dmanern mo I'OCT 12820 ucnonaenus 1 2 2 2 2 2 2 2
[Ipoknanka 2 2 2 2 2 2 2
HInnnbka 4 4 4 4 8 12 12
Taiika 8 8 8 8 16 24 24
[Tait6a npy>xuHHAS 8 8 8 8 16 24 24
[Taii6a xkpyrias 8 8 8 8 16 24 24
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HPUJIOKEHME I

(CipaBo4HoOe)

3aBUCHMOCTD AaBJICHUA HACBIINCHHBIX MMAP0B BOALI OT TEMIIEPATYPbI

2
P, Krc/cm

5
45
4
3,5
3
2,5
2
15
1
0,5
0

Tabmuma I'.1

//

—r—r

0

T, °C

10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 ’

T,°C

1

10

20

30

40

50

60

70

P Kre/em®

0,0067

0,0089

0,0125

0,0238

0,0432

0,0752

0,1257

0,2031

0,3177

[Tponomxenue Tadmuibl 1.1

T,°C

80

90

100

110

120

130

140

150

P Kre/em®

0,4829

0,7149

1,0133

1,4608

2,0245

2,7544

3,6848

4,7597

IIpumeuanue

T - remmepatypa paboueii >kuaKkocTH, P, - abcomoTHOE MaBieHne HACKIIICHHBIX ITapOB BOIBI B TPYOOIIPOBO/IE.

85




MPUJIOKEHUE [
(Oo6s13aTesIbHOE)
MeToauka oleHKH MOTepPh JaBJIEHHs PH YCTAHOBKe NMpeodpa3oBaTeis
J1.1 Meronuky OLIEHKU THAPABINYECKUX MOTEPh B TPYyOOIIPOBOIE, 00YCIIOB-
JICHHBIX BPE3KOW MpeoOpa3oBatelisi, pacCCMOTPUM Ha IIPUMEpE HarnOoJIee 4acTo BCTPE-
qarorieics cuctemsl "KoHdpy30p — peodpazoBareins Merpan-300I1P — nuddyzop" B

COOTBETCTBUM C pUCYHKOM /1. 1.

511, 211y

TH=lETT7 7o
| " s s

Pucynok /1.1

J1.2 CornacHo NMpUHLMITY CYNEPHO3ULIMA CyMMapHbIE MOTEPU HAOpa Ha pac-
CMaTpHUBaEMOM YyYacTKe CKJIABIBAIOTCS W3 MECTHBIX MOTEPh Hamopa Ha KoH]y30pe,
npeodpazosarene Metpan-300I1P u quddysope:

AP o5 = AP + AP, + APppp (a.1)
rae AP, - motepu Hamnopa Ha KOH(Y30pe, Kre/cm;
AP, - motepu Haropa Ha quddysope, Kre/cm’;
APppp - IOTEpH Hamopa Ha mpeobpasosarerne Merpan-300I1P, kre/cm™

[Totepu Hanopa Ha koHDy30pe U U dy30pe BEIUUCISIOTCS 10 (opMyIIe:

W2
APl(/n = g x pT - <A

CyMm 2 ' (I[ ' 2)

rae &y~ CyMMapHblil KO3((HUIMEHT conpoTHBIEHUs Ha KoH(DY30pe/nuddy3ope;
P - IUDIOTHOCTh SHEPTOHOCUTEIIS C YUETOM (PaKTHIECKUX 3HAYCHUH TeMIIepaTyphbl

¥ IaBIICHNS Ha BXOJE B KoH(Yy30p/maddyzop, Kr/m’;
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_Q,

W = F_ ~ CKOPOCTb SHEPTOHOCHTEIS Ha BXOTIE B "koHdy30p / muddyzop", m/c,
0

rae Q, - Tekymmii pacxoz, M/c,
Fo - IUIOIab CeUeHNs, M .
J1.2.2 Pacyet notepp Hamopa Ha KoH(Dy30pe.
CymmapHbIil K03QQuUIHEeHT conpoTHBICHHU Ha KOHPY30pe &y MOKHO IIPE-

CTaBHUTB B BUJC:

&cyM = &KOH(I) + &.va’ (I[B)
Th€ Exongp - KODQOUIIMEHT MECTHOTO CONTPOTUBIICHHUS HA KOH(Y30DE;
&xp - KOO(O(OULIMEHT CONPOTUBICHHS TPEHHUS.

Jls koHmveckux KoH(py30poB (pucyHok J1.2) cymmapubiii koadPuimeHT co-
MPOTHUBIICHUS] UMEET MUHUMYM TIpY 3HAYEHUSX IEHTPAILHOTO yIJia PACHIMPEHHS B
npeaenax 0 °< o < 40 °, mo3ToMy MpU MOHTaXKE MPEOOPA30BATENST PEKOMEHTYETCS
OCYIIECTBIISITh MEPEXO/Ibl OT OOMBIIETO CEYSHHUsST TPYObI K MEHBIIIEMY, COOJIOAast 3TO

yCIIOBHE.

Do

________ — _._._i& a)

Pucynox /1.2

Koaddumment mectHoro comnpotuBieHus KoHPy3opa ompenensercs mo (op-
MyJIe:
Eonp = (-0,0125:n" +0,0224-n° - 0,00723-n° + 0,00444-n — 0,00745)x
x (o - 2m-0® - 10-a0), (11.4)
rne N = F./F; - oTHOImIEeHN e IToITa/Iel Y3KOro M MMIAPOKOTO CEYCHHH KOH(DY30pa;

OL - LIEHTPAJIbHBIN YT OJI paCIIMPEHNS, BBIPAKEHHBIN B paIaHax.
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Ha pucynke /1.3 npuBeneHa 3aBUCUMOCTD &yqug OT OL TIPH PA3JIMYHBIX 3HAYECHUAX

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

glconcb
0.06

0.256

0.05 —
0.32
0.04

0.03 Bl ] \0.64

0.02 =
Z
[ —

| —1
P
— | i QL, Tpan

0 5 10 15 20 25 30 35 40

\
e

\

| 0.49

VAN
\

Pucynok /1.3 - 3aBUCUMOCTB oy OT HEHTPATBHOTO YIUIA PACHIUPEHUS O

KoadduimeHT cormpoTuBieHns] TpEHUS CYXKAIOIIErocsi yyacTka KOHMYECKOTro KOH-
dy3opa:
& = M(L-n")?/[8-sin(a/2)], (11.5)
r7ie A - TMHEHHBIN KO3()PULIMEHT CONPOTUBICHUS TPEHUSL.
JI7is1 HeC:KMMaeMO KHUJIKOCTH A 3aBHCUT OT CTETICHU IIEPOXOBATOCTH CTE-
HOK TpyOorpoBojia u 0e3pa3mMepHoro uncia (kputepusi) PeliHomnbica, BeIpaxkaro-
IEr0 COOTHOILIEHUE CUJI MHEPLIMU U CHJI BA3KOCTH (BHYTPEHHETO TPEHUS) B TIOTO-
K€ KUJKOCTH:
Re =w:D,,/v, (1.6)
IJIe V - KAIHEMATHYCCKast B3KOCTb JKHAKOCTH, M°/C (3HAYCHHS BS3KOCTH B 3aBUCHMO-
CTH OT pEAIbHBIX MapaMeTPOB KOHTPOIUPYEMOU KHJIKOCTH MOYHO OIPEIENINTH IO
TabimiaM crnpaBouHuka "Termodusudeckue cBoiicTBa Bojabl U BoaHoro napa" C.JL.
PuBkuH, A.A. Anekcanapos, M., “Oueprus”, 1980 r);

D., - tnameTp TpyoOIpoBoa.
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CkopocTh JBIKEHHS W >KUIKOCTH B TPYOONPOBOJAE 3aBUCUT OT PEAJbHOTO

3Ha4YeHus pacxoaa Q u muamerpa TpyooInpoBoa.

3
Q, /4
4
10 ;
Tly300
‘\__
’/
Jy250 | Psie
3 =L |-
10 ‘ sm——-
\“ \\ = ,"'
/1y200 \ = >
) { E e =P
10 Jiy150 \| A~ T LA
== ,E' — —
‘\\ ~—\ = :4' = /4"/
e e
_ A A
10 1 ol A
J1y100 = ===
f AN < /l'/, /I
Jly80 — A = A
1 _— A ')/ 3 Ay25
1 \< /// /( /// ’/’ ‘_I[y_ )
//,/ \I[yso
" W, M/¢
0,1 >
0,01 0,1 1 10

Pucynok /1.4 - I'paduk 3aBUCUMOCTH pacxo/ia >KUJIKOCTH OT CKOPOCTH MOTOKA

Ha pucynke /[.4 noka3aHO COOTHOIIEHHE CKOPOCTH MOTOKA >KUIKOCTU U pac-
xoJ1a j1st mpeoodpazosateneid Metpan-30011P.

PexxuMbl TBHOKEHUS JKUIKOCTEH, KOHTPOJIMpPYEMble MpeoOpa3zoBaTeieM, sB-
JSIFOTCSL TypOyJIEeHTHBIMU. JIJ1s1 TaKUX PEKUMOB JIMHEHHBIA KOA(POUIMEHT CONpo-
TUBJICHUSI A TpyOONpPOBOJOB KPYIJIOrO CEUEHUS! C TUAPABIMYECKH (TEXHUYECKH)
TJIAJIKUMH CTEHKaMH BBIYUCISIETCS IO (popmysie DUIOHEHKO-AJBTUTYJIS:

A= (1,8gRe — 1,64) (11.7)
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Ha pucynke /1.5 npuBeneHa 3aBUCUMOCTD A 0T Re.

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

Takum 00Opa3om, 3Hasi peanbHbIE 3HAUEHMs TUaMeTpa TpyOoIlpoBOJa, LIEH-
TPAJBHOI'O YIJIa PaCIIMPEHUs], CKOPOCTH MOTOKA C MCIOJIB30BAaHUEM JUarpamm, Mpu-
Be/IeHHBIX Ha pucyHkax /1.3 — /1.5, MOXHO onpenenuTsh NOTepH AaBJICHUS HA KOHDY-
3ope AP o ¢popmyne /1.2.

J1.2.3 Pacuet notepp Hanopa Ha nuddy3ope AP,

Do

— - B I

Pucynok /1.6
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[TpumMeHsist yCIIOBHBIA METOJT pa3AeiieHuss CYMMapHBIX MOTeph Ha auddy3ope

Ecym> IMEEM:

&cyM = &nmb(b + &Ip’ (ﬂS)
ra€ &gy - KOOPQUIMEHT MECTHOTO CONPOTUBIICHUS Ha AUPPY30pE;
&1p - KOOPMUIIMEHT CONPOTUBICHUS TPEHHS.

Koaddumment &;, onpenensercs Taioke, Kak U 11 koH(y3opa 1o gpopmyie ([1.5).

Jlst koHnueckux AudQy30poB ¢ yriaamu paciipenus B npeaenax 0°< o < 40°
u O0onpimx uncenl Re (TypOyJeHTHBI peXuM TedeHHs1) KOAPQPHUIMEHT MECTHOTO
COINPOTHUBIEHHU & yygp MOIKET OBITH BEIYMCIIEH IO (hOpMYIIE:

_ 125 -1y2

rae Ny = F1/Fq - oTHOIIEHKE TUIOMIAIeH MMPOKOTO 1 Y3KOTo cedeHui auddy3opa.

ITo HalineHHBIM 3HAYEHUAM &y U &g ONPENENAIOTCA CyMMAapHBIE MOTEPU
naBieHus Ha 1uddysope.

Ha pucynke /1.7 npuBeneHa 3aBUCUMOCTD &y OT OL IIPU PA3IMYHBIX 3HAUYCHUAX

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

‘iﬂﬂ(bd)

3,906

03 =
| 25 @Y%

0,2 )/ —
20 1562
e E
b ?
= o, rpaj
0 10 20 30 40

Pucynox /1.7 — 3aBUCUMOCTb & e OT yTIIA OL



J1.2.4 OnpeneneHue ruApaBIudecKuX MOTephb Ha Mpeodpazoparese AP

[Torepu AP , 00ycioBiI€HHBIE BPE3KOM MPOTOYHON YacTH MpeoOpa3oBaTens B
TpyOOITPOBO/, OMPEENAIOTCS 10 HIKENPUBEICHHBIM (popMyam:

-48-10”- (Q/Q+)?, MITa - mmst mpeoGpasosareteii [y 25 - My 100 my;

-32:10° - (Q/Q)%, Mlla - wrst mpeobpazoateneii Ty 150 - Ty 300 mm.

Ha pucynke /1.8 npuBeneHa 3aBucumoctb AP OT pacxoja *HUAKOCTH B TpyOo-
IPOBOJIE AJISl KAXKAOTO TUIIOpa3Mepa Mpeodpa3zoBaTels.

J1.3 Tloacrasiisisi HailieHHbIE 3HAUEHHSI BCeX cliaraeMbix B popmyiy ([.1), mo-
Jy4aeM CyMMapHbI€ JIOTIOJHUTENbHBIE MOTEpU Hamopa B TpyOompoBojie, 00yCIOB-
JICHHBIE YCTaHOBKOUM mipeodOpazoBarenst Merpan-300I1P. Dtu motepu cozsrTes Kk Mu-
HUMYMY, €CJTH ONITUMU3UPOBaH THIopa3Mep npeodpazosareiis (Q < Q,oy), @ MPOEKT HA yC-
TAHOBKY MPeoOpa3oBaTelisi U MOHTaKHbIE paOOThI POBEJIEHBI C COOIIOJIECHUEM PEKO-
MEHIalui 10 MOHTaXy. 1Ipy BBITOJHEHUH 3TUX YCIOBUN CyMMAapHBIE MOTEPH (axe
IpU NpEBBILLIEHUH AuaMeTpa TpyoorpoBojaa Haj Iy npeoOpa3oBatesns B ABa u Oojee
pa3), kak npaswio, He npesbimarot 0,015 Mlla (0,15 Krc/cM®), 9To MIOATBEPKICHO
NPEINpUATHEM-Pa3padOTYMKOM B XO/I€ AKCIEPUMEHTAIBHBIX PadOT mpu OoTpaboTKe

npeoOpa3oBares, a TAaKKe MPaKTHUYECKUMHU Pe3yJIbTaTaMu SKCILTYyaTUPYIOIIMX Opra-

HU3ALAI.
AP, MIIa
0.1 , - - , -
Hy32 A/ i ¥
/
10-2 / / - // - ’//
y25 — : //// //
) / TTy300
10° VAV VA VAR JTy100 f
W80 A AN
. j / Jy150
10 £ . £ . . ,/
Il 50 /I ), //, // /‘I
Y Aavany AT/ Jy250
10° \%/ AN/ /A y200
-6 7 //, // /, //
10 /£
3 4 3
0,01 0,1 1 10 10? 10 10* Q, M/
Pucynok /1.8
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IMPUJIOKEHMUE E
(Oo6s13aTesibHOE)

I'abapuTHbIe U YCTAHOBOYHbIEC pa3Mepbl MPeodpa3oBaTeJis

!
)

Pazmeps! npuBenenst B Tabiuie E.1 u E.2

Pucynox E.1 — lNaGaputHbie U yCTaHOBOYHBIC Pa3Mephl MPEoOpazoBaTEIsI

ucnonHenus: B tunopazmepon [y 150, Iy 200 Mmm

93



; )
o
] METPAH
! UTTEL
[E i3] . |
| L.
=1
O | : ';} WA
T |
- E =, - = =

Pazmeps! npuenens! B Tadbiuie E.1 u E.2

Pucynox E.2 — lNaGapuTHble M yCTaHOBOYHBIC Pa3Mephl MPEOOpa30OBATEIA
ucnionHeHust A tunopasmeposn [y 25, [y 32, dy 50, Ay 80, Ay 100 mm

94



(1
¢

%) 0

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

Pucynox E.3 — lNaGaputHbie U yCTaHOBOYHBIE Pa3Mephl MPEOOpa30OBATENS
ucnonnenus L tunopasmepos [y 25, dy 32, Ty 50, Ay 80, Ay 100 mm
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Pasmepst npuBenens! B Tabmuie E.1 u E.2

Pucynox E.4 — "'abaputHbie 1 yCTAaHOBOUYHBIC pa3Mephl MpeoOpa3oBaTeieit
tunopasmepos Jy 250 u 1y 300 mm
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Tab6mauma E.1
Pasmepnl B MuIMMeTpax

Bun ncrionnenust D, B, H, Macca, kr,
npeoOpaszoBares Ay He Ooee | He Oojiee He Oolee He OoJee
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
] 250 329 200 685 28,0
300 384 200 725 33,0

[Tpumeuanne — Macca npeoOpa3zoBaTeneil yka3zaHa 0€3 KOMIUIEKTa MOHTaKHBIX
yacrerd (KMY)

Ta6muna E.2
Pa3zMepbl B MIUITUMETpAX

O6o3nauenue | HomunansHoe | IlpenensHoe

IIpumevanne
pa3mepa 3HAYEeHHE OTKJIOHEHHUE
106 ITpeoGpazoBarens 6e3 oniuit
[IpeobpazoBarens UMeET Bce
C 161 beoBp

ommmu, HO 0e3 JKKU

179 [IpeoGpazoBarens ¢ 2KKU

[IpeobpazoBarens 6e3 omuii,

100 N
+2 AIIEKTpHUIECKUi pazbem «Cy
110 [IpeoGpazoBarens 6€3 o,
L AIIEKTPUYECKUU pazbeM «I11Py
130 [IpeobpazoBaresb ¢ OMIUAMH,
AIIEKTpUUYECKUH pazbem «Cy»
140 [IpeobpazoBaremns ¢ OMIUAMH,

EKTpUYECKUM pazbeM «I11P»
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4C@

A —Bapuant st KMY KO, K4 A — BapuanT 11 KMY K1

N

/m

51

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

Pucynok E.5 — YcranoBouHble pazmepsl IpeodpazoBaress ucrnodHeHuit A u L
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Bce pa3mepsl 1 3Hauenue n npuBeaeHsl B Tadmuie E.3
Pucynok E.6 - YcranoBouHble pa3mepbl IpeoOpas3oBaresieil ucrojgHeHus B

tunopasmepos [y 150, 200 mm.

©

LyCT

Bce pa3mepsl 1 3HaueHue n npuBeaeHs! B Tadnuie E.3

Pucynok E.7 - YcranoBouHble pa3mepsl nmpeodpazosatess Jy250, 300 mm
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Ta6mumna E.3

HCH(EII/II{IéHm Ay, B, Dy, Lyer H, L d, n,
npe 06p A3BATEIIs MM MM MM MM MM MM MM IT.
o5 115 & 62/86 310 ; 1 a3

32 13 100 50783 325 ; 18 i3

AL 5O | 160144 | 12510 | 64/88 | 343335 | - 18 a3
80 195/178 160/145 99/125 375/364 - 18 8/4

100 | 215192 | 1807160 | 114/144 | 405/386 | - 18 8

150 244 210 222 465 278 18 8

B 200 334 295 283 560 343 22 12
250 205 355 210 725 ; 2 12

300 260 410 210 765 ; 2 12

[Ipumeuanue —B uucnurene npobu s ncniosHenunit A u L ykazans! pasmeps! 1ust KMU K4,

B 3HaMeHarene — i1 KMY K1.

100




MPUJIOKEHHUE K
(Obs3arenpHOE)

MoHTa:k npeodpazoBarteJist

SA,

o z/l;

— A5 _________

Pucynok .1 — IIpumep TUIIOBOM yCTaHOBKU IIPeoOpa3oBaTes

511, ' 2]l

Pucynok XK. 2 — MoHTax npeoOpazoBaTesis Ha TPyOOIpOBO/Ie OOJIBIIETO
riaMeTpa
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SOy ' 2y
CTpyeBblIpSIMUTEb % B

/b

——— ] __ ] . _.E_._ii_.__._@_._._._ii_.__ ....... I

¥ |

Pucynok XK.3 - VYcraHoBka npeoOpa3oBarens Ha TpyOONpPOBOJ MEHBIIETO

raMeTpa

Pucynok K.4 - YcranoBka ripeoOpa3zoarersi ¢ oTBojgamu 90 °©
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CrpyeBbInpsIMUTEIb

Pucynok .5 - YcranoBka npeoOpa3zoBatesis ¢ 1ByMs otBogamu 90 ° B oj1-

HOM IUIOCKOCTH

SAy

_éIi =

CTpyeBbHIPAUTEID

Pucynok X.6 - YcranoBka mpeoOpazoBarens ¢ aBymsi orBogamu 90°B pas-

JIMYHBIX INTOCKOCTAX
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SAy ' 21,
CrpyeBbIIpAMHATENH mL |

_»ZX_: _'.é z?_qzz VAN

Pucynok XK.7 - YcranoBka npeoOpa3oBaTensi ¢ AByMs APOCCENbHBIMU KJilara-

HaMH

Pucynok K.8 - YcranoBka npeodpazoBaresnst o1 yriiom
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MMPUJIOKEHUE N
(CpaBouHoe)

KoHcTpyKkums cTpyeBbIIPAMUTEIS

CtpyeBbIIpSMHUTENb B COOTBETCTBUH ¢ pucyHkoMm W.1 usroraBnmBaeTrcs u3
TpyOoK ¢ BHyTpeHHHM auaMeTpoM d < 0,2D1p (D1p — BHYTpeHHHI quaMeTp TPyOO-
NPOBOA), PACIIONOKEHHBIX MapaUIeIbHO OCH TPYOOIPOBOJA U 3arOIHSIOUIMX BCE
ero ceueHure. Yucno TpyOOK JOKHO ObITh HE MeHee 19, a AMHa CTPYEBbIPSIMUTEIS
3aBHUCHUT OT THIIA MECTHOTO compoTusjeHus u cocrapisieT L = (2...3) Dyp. Tommuna
cTeHoK TpyOok f nomxHa 6b1Th HE MeHee 0,025 D1p. CTpyeBbinpsMUTENN yCTaHABIIH-

BarOTCA Ha paccTosHuH (1...2) Dy, 0T mociaeaHero MECTHOrO COPOTHBIICHHS.

A
I 7 | "
B - _ _
- 1 _ A T
& @R\NY/dR
Q B f ; B B Y N 1 N7
B % r B 3 A Y\,
l. ~
- AW - -
! \
N NN N N NN
[

Pucynok .1 — KoHcTpyKuust CTpyeBBIIPSIMUTEIIS
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INPUJIOKEHUE K
(Oobs13aTesibHOE)

BcraBka TexHoJiornuecKkas

DA77 7000007,

D,

SLSILL TS TTL LSS TII TSI

D,

L

Pucynok K. 1 - TexHoJsiornueckasi BCTaBKa

Ta6muua K.1 — Pasmeps! TexHonornyeckoit Bcrasku /1y25, /1y32, 1y50, Ay80, Ay100, dy150,
Hy200, Iy250, 1y300 mm

Pasmeps! B MUIIMMETpax

T | : > >
25 68 29 3
%2 65 50 39
AL 50 70 70 58
80 105 100 o1
100 120 120 109
150 112 159 141
B 200 127 203 185
250 200 329 257
300 200 384 309

Ipumeyanne — HeykaszaHHble MpejiesibHbIe OTKIOHEHHs pasmepos o H14, hl14.
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INPUJIOKEHUE JI
(Oobs13aTesibHOE)

CxeMbl coefuHeHM TPeodPa30BaTe/Isi C BTOPUYHBIMUA NPUOOpPaAMU

Konodka XP1 XS1
UEMb | Koum, UMb [>—
) 0 U 1 - "
+ i + ? +
KT 3 KT 3
L L
Fin | Test+ Fin 5
TEST | Test- TEST |6 7
3 1 7
K+ 2 8
3 9 -
K+ |0 .

Mempax-300(1P

1 - UCTOYHHMK MTUTAHUS

2 — BTOPHYHBIH MPUOOD (TETIOBBIYUCIUTED, CYETIUK-PACXOIOMED H T.IL.)
XP1 - Bunka tima 2PMI22B5101I1E1B

XS1 — poserka Trma 2PM22KITHI0'1B1

[Ipumeuanwne — IIpy ucnonHeHNH IPeoOpa30BaTENS C CaTbHIKOBEIM BBOIOM IIPOBO/IA IPHUCOSANHATE K KOJIOKE

Pucynok JI.1 - Cxema noaxmouenus npeodpaszosarenst Merpan-300I1IP ¢ BeIxoaHbIM cur-
HAJIOM THUIIA ‘‘3aMKHYTO/pa30MKHYTO” (OITOMapa) K BTOPUYHOMY TPHOOPY ¢ aBTOHOMHBIM HCTOY-

HHUKOM IIUTaHUA
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/
Konodka XP1 XS1
EMb [ Korm 0 [> 1 -
]| 0 U 1 T -U I
A 11 A2 i
KT | 3 KT |3 10— 2
L L
Fin | Test+ Fin 5 /
TEST | Test- TEST 6
B 1 1
K+ 2 8
F |9 H-U
K 10 H+ Ul

Mempa+-3001P

1 — BCTPOCHHBII NCTOYHHK THTAHHS

2 — BTOpUYHBIN MPHOOP (TETUTOBBIYUCIIMTEI, CAETINK-PACXOIOMED H T.I1.)
XP1 - Bunka Tuna 2PMI22B1011I1E1B

XS1 - poserka tuna 2PM22KITH10I'1B1

HpI/[MeanI/[e - HpI/I HCIIOJTHCHHUH npeo6pa3OBaTeJm C CAJIbHMKOBBIM BBOJIOM IIPOBOJA MPUCOCAUHATH K KOJIOAKE

Pucynok JI.2 - Cxema noaximrouenust mpeodpazoparenss Metpan-300I1P ¢ BbIXomHBIM CUTHA-
JIOM THUMA ‘3aMKHYTO/pa3oMKHYTO” (OmToIapa) K BTOPUYHOMY MPHOOPY C BCTPOCHHBIM HCTOYHH-

KOM ITMTaHUuA
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Konadka XP1 XS1 7
UEMb | KoHm. UEb >
-U 0 -U 1 - T
+ il + 2 +
KT 3 KT 3
L L
Fin | Tesf+ Fin 5
TEST | Test- TEST 6
3~ 1 1
K+ 2 8
3~ 9
K+ 10
XS1* XP1*
UEMb | —<|
LB5 A | 1
L85 B | 2
L85 C |3 Z
Ly
o 12 -
0op-
7 E Bl
Loop+ | 8 :
9
10
Mempa+-300r1P

1 - UCTOYHHK NIUTAHUS

2 - TETUIOBBIYUCIUTEND HIIN CUETYHK- PACXOJJOMED

XP1 - Buiika tuma 2PMI22B1011I1E1B

XS1 - pozerka Tuna 2PM22KITH10I'1B1

XP1* - Bunka tima 2PM22KITH10111B1

XS1* - pozerka Tuma 2PM22B510I'1B1

[pumeyanue — [Ipu ncnonHeHNH Mpeodpa3oBaTes ¢ CaTbHUKOBBIM BBOJIOM IPOBO/IA MIPUCOEAUHSATE K KOJIOJIKE.

Pucynok JI1.3 - Cxema noaximouenust mpeodpazoparernst Metpan-300I1P ¢ TokoBbiM

BBIXOJIHBIM CHUTHAJIOM K BTOPHYHOMY TIPHOOPY
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Konodka XP1 XS1 7
LEMb | KoHm. UEMb [ >—
-U 0 -U 1 - T
+U I +U 2 +
KT 3 KT 3
L L
Fin | Test+ Fin 5
TEST | Test- TEST 6
J- 1 i
K+ 2 8
3 9
K+ 10
Z
XS+ XP1*
TR
L858 |2 .o
L85 C |3
L
5
Loop- 6
|
Loop+ | 8
9
10
Mempax-30071P

1 - UCTOYHUK MUTAHUS

2 — BTOPUYHBIH IPHOOP (TETUIOBBIMUCITUTEIh, CYSTIHK- PACXOIOMED H T.11.)

XP1 - Bunka tuma 2PMI22B101111E1B

XS1 - pozerka Tuna 2PM22KITH10I'1B1

XP1* - Bunka tTuma 2PM22KITH10H11B1

XS1* - poserka tTumia 2PM22510I'1 B

[Mpumevanue — [Ipu ucHonHeHNH MPEOOpa30BaTENs C CalbHUKOBBIM BBOJIOM IIPOBO/IA IPUCOSIUHSITH K KOJIOJIKE.

Pucynok JI.4 - Cxema noakirodenus nmpeodpazoatenst Merpan-300I1TP ¢ mudpoBbiM BbI-

XOJTHBIM curHaJIoM RS-485 k BTOpnyHOMY TIpHOOPY
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Konadka XP1 XS1
LEMb | KoHm. UEMb | >—
-U 0 U 1 -
U0 U2 .,
KT 3 KT 3
L L
Fin | Test+ Fin 5
TEST | Test- TEST 6
- 1 i
K+ 2 8
3~ 9
K+ 10
XS1* | Xp1* K
UEMb |«
ST [ ]
L C 3 - MooeM co o
R
5 -
Loop- g E Bl
Loop+ 8 "
9
0 Z

Mempar-300(1P

1 - UCTOYHUK MTUTAHUS

2 — BTOPHUYHBII PHOOP (TETUIOBBIYHUCIIUTEND, CYCTIMK- PACXOIOMED H T.I1.)

XP1 - Bunka tuma 2PMI22B101T1E1B

XS1 - pozerka tuma 2PM22KITH10I'1B1

XP1* - Bunka tTuma 2PM22KITH10H11B1

XS1* - pozerka Trma 2PM22610I'1B1

IMpumeyanue — [Ipu ucronHeHUH Mpeodpa3oBaTes ¢ CaJbHUKOBBIM BBOJIOM IIPOBO/IA MPUCOSIUHSITH K KOJIOJIKE.

Pucynok JI.5 - Cxema noaxmoueHust npeodpaszosarenst Merpan-300I1P ¢ mudpoBsiM BbI-

XOIHBIM CUTHAJIOM K BTOPUYHOMY HNpUOOpY MPH HACTPOWKE WIIM YTEHUH MapaMeTPOB MPU MOMOIIU

1K u HART-Monema
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Konodka XP1 XS 7
LEMb | Konm UEMb | >—
_U O _U 1 T - Ml—l
+U [l +U 2 +
KT 3 KT 3
L b
Fin | Test+ Fin 5
TEST | Test- TEST 6
3- 1 J
K+ 2 8
3- 9
K+ 10
XS1* XP1*
UEMb | =<
ﬁgg—é ; KoMMUHUKamop
L5 C 3 —  Mempax-650
A
5 .
Loop- 6
7 E Bl
loop+ | 8 ;
9
0 Z
Mempax-300(1P

1 - UCTOYHWK MTUTAHUS

2 — BTOPHUYHBII TPHOOP (TETUIOBBIYHUCIIHTENh, CYCTIMK- PACXOAOMED H T.IT.)

XP1 - Bunka tuma 2PMI 22610111 E1B

XS1 - pozerka tuma 2PM22KITTH10I'1B1

XP1* - Bunka tuma 2PM22KITH10H11B1

XS1* - pozerka Tuna 2PM22510I'1B1

INpumeuanue — [Ipu ucnOHEHUH MPE0OPA30BATENSI C CATEHUKOBBIM BBOJIOM IPOBO/IA MPUCOCAUHSTH K KOJOJKE

Pucynok JI.6 - Cxema noaxirouenust npeodpaszosatensi Merpan-300I1P ¢ nudpoBbM BbI-
XOJ/IHBIM CUTHAJIOM KO BTOPUYHOMY MPHOOPY MPU HACTPOIMKE WIIM YTCHUH MTAPaMETPOB TP TOMOIIIN

KOMMYHHKaTopa Merpan-650
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XP1 XSt XS1 ‘ XP1

0fb  [>— —~< [ b
17 Lo mo T
X1 XP1* XP1 XS1*
b <] A S
L85 A |11 HRE’\\ . i R[D 1 L85 A

| | b b 2 [ 4858
L85 ( | ) L {3 17185¢C

L C (onuuoHaneHo) =+

Mempar-3001P Mempax-30011P

CUCTEMA
YIPAB/EHAA

[
|

7

XP1 XS1

UEMb  [>—

-U 1 -

U 12 .o

Xs1* XP1

0fb <]

L85 A |1 H

L858 |2

L85 |3 ——
Mempax-300rP

1 - UCTOYHUK MUTAHUS

XP1 - Bunka tuma 2PMI22B101111E1B

XS1 - pozerka tuna 2PM22KITH10I'1B1

XP1* - Bunka tuma 2PM22KITH10H11B1

XS1* - poserka Tnmia 2PM22610I'1 B1

RC — cormacyrommii pe3ucTop ¢ COpOTHUBIICHNEM, COBIIAAAIONINM C BOIHOBBIM CONPOTHBIICHHEM IIPHUMEHAEMOT0 Kabes
[Tpumeuanus

1. PexomenmyembIit kaOesb ISt JTMHAH CBSI3U THIIA “BHUTAast TIapa” C BOJIHOBBIM compoTHBIeHHeM 120 OM.

2. Cornacyromiye pe3ucTopbl HOAKITIOYAIOTCS K JIMHAM CBSI3M B HanOoJIee yIaJeHHBIX ToUKax. JloimyckaeTcst COBMeCTHas
MPOKJIAJIKa B OJTHOM KaOeJie POBOJIOB IIeTel MUTAHKs TATYMKA U JIMHUHU CBA3U. B 3TOM ciyyae peKOMEH/IyeTcsl SKpaHUPOBaH-
HBIN Ka0esb ¢ M30JUPYIOIICH 000JI0YKOM. 3a3eMIICHHE JKpaHa MPOU3BOAUTH B OJTHOW U3 JIBYX HAWOOJiCe yIAaJCHHBIX TOYCK
Kabest (HampuMep, MyTeM COSAUHEHHUS dKpaHa ¢ KOPITyCOM JaTduka). JlomyckaeTcs MuTaHue HECKOJBKUX IATYMKOB OT OJTHOTO
0JIOKa IIUTAHUS.

3. [pu ncroTHeHNH TPe0Opa30BATENs C CATFHUKOBBIM BBOZOM IPOBO/IA MIPHUCOCIUHSITE K KOJIOIKE.

Pucynok JI.7 - Cxema moakitoueHHsi HECKOJIBKHX TpeoOpazoBareneii Merpan-30011P ¢

1 (pPOBBIM BBIXOAHBIM cUTHaTOM RS-485.
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Konadka XP1 XS
LEMb | Konm. UEMb | >—
-U 0 -U 1 - I
+U il + 2 +
KT 3 KT 3
L b
Fin | Test+ Fin 5
TEST | Test- TEST 6
J- 1 J
K+ 2 8
3~ 9
K+ 10
v
XS1* XPT* K
UEMb  |>—
L85 A 1 A" TpecBpascbamens
L85 B | 2 B RSAES/USB | F U8
L85 C |3 I
L
5
Loop- 6
J
Loop+ | 8
9
10
Mempax-300[1P

1 - UCTOYHMK NIUTAHUS

2 — IepCOHAIILHBIN KOMITBIOTED

XP1 - Buiika tuma 2PMI22B1011I1E1B

XS1 - pozerka Tuna 2PM22KITH10I'1B1

XP1* - puika tuna 2PM22KITH10M11B1

XS1* - pozerka Tuna 2PM22510I'1B1

[pumeuanue — [1pn nenonHeHHH IpeoOpa3oBaTells C CATbHUKOBBIM BBOJOM IIPOBOJIA IPHCOSAMHSTD K KOJIOJKE

Pucynok JI1.8 - Cxema moaxmoueHusi npeodpaszosarenst Merpan-300I1P ¢ mudpoBsiM BbI-

XOIHBIM curHasiom ModBUS K mepcoHaTbHOMY KOMITBIOTEPY

IMPUJIOKEHUE M

(CipaBo4HoOe)
114



CxeMa yCTaHOBKH NPHCIIOCOOJICHHUS [IJIsl IeMOHTAKa npeodpasoBareJisi

;S O\
S

S
)

A X

1 - Gonr

2 - (nanen
3 - maiiba
4 - raiika

5 - ymop

Pucynok M.1

Hpuiaoxenune H

(Obs3arenbHOE)
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CxeMbl YCTAHOBKH TeJIa 00TeKaHUS

1 - xoprmyc
2 - TeJ10 00TEeKaHus

3 - kosw110 pesnHoBoe 007-010-19-2 T'OCT 9833

[Ipumeuanue - boarel kpemeHus Texa 00TEKaHUS HE TOKa3aHbI.

Pucynok H.1 - Cxema ycTaHoBKH Tena 00TeKaHUs MPeoOpa3oBaTelisi UCTIONHEHUS

A Tunopazmepa [y 25 mm
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]
]
1
Koabuo pe3unoBoe ;
i
]

. Y77

[Ipumeuanus
1. Bountel kperuieHus Tena 00TEeKaHUs HE TIOKA3aHBbI.

2. Konb11o pe3nHoBoe ykazaHo B Tadmuie H.1.

Pucynox H.2 - Cxema ycTaHOBKHM Tella OOTEKaHWS B MPOTOYHOW HYACTH
npeobOpa3oBareneld ucmnonHeHuss A tunopasmepoB [y 32, Jy 50, [y 80,
Iy 100 mm

Tabmuua H.1
HcnonHenue pe3uHOBOIO
Oy, mm konbua o 'OCT 9833
32 Konpo 007-010-19-2
50 Konpro 011-015-25-2
80 Konpro 017-020-19-2
100 Komnbuo 019-025-36-2
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S Korbyo pesuHoboe
y _

IIpumeuanus
1. Komsio pesunooe 007-010-19-2 I'OCT 9833 nns Tunopazmepa Jy 25.
2. Konsiio pesunoBoe ajist Tunopasmepos [y 32, Iy 50, Ay 80, dy 100

yka3zaHo B Tabmwmie H.1.

Pucynox H.3 - CxemMa ycTaHOBKHM Tejla OOTE€KaHUS B MPOTOYHOM YaCTH
npeoOpazoBareseit ucnoiaHenus L tunopasmepos [y 25, Hy 32, [y 50, [y 80,
Hy 100 mm
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MpoKJIaJKa

ws,

27

IT pUMCHYaHHUC - bontel KPCIUICHUA TCJIa 00TeKaHMS HE TTOKA3aHEL.

Pucynox H.4 - CxemMa ycTaHOBKHM Tejla OOTE€KaHUS B MPOTOYHOM YaCTH

npeoOpazoBareneit ucnonaHenus: B tunopazmepos [y 150, Ay 200 mm
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Koabio pe3nHoBo€e

065-070-25-2 T'OCT 9833

Pucynok H.5 - Cxema ycTaHOBKH Tella 00T€KaHUs B TPOTOYHON YacTh mpeodpa-

3oBaresiel Tunopasmepon [y 250, Iy 300 mm
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HPUJIOKEHME I1

(O06s3aTEILHOE)

CxeMbl coelMHEHMI M MOAK/II0YEHHI Mpeodpa3oBaTelisi PU NMOBEPKe

Konogka XP1  [xs1
LIEMb [KoHT. UEMb [—>— R
T 1o T 1 1] oo
+U il +U 2 ® + bB548
KT 3 KT 3 J_
4 4 =
Fin |[Test+ Fin 5 +
TEST |Test- TEST [ 6 |4 renepatop
o- 1 7 RH(1) *— -
K+ 2 _L 8 J_
L 5 s 5
K+ 10 +
YacTtotomep
R1 R2 Y3-64
1
MeTpaH-300[1P

1

XP1 - Bunka tuma 2PMI'22B101111E1B;

XS1 - pozerka Tuna 2PM22KITH10T'1B1;

RH(1) — conpoTHBIIEHUE HArPY3KH JIJIs1 UMITYJIbCHOTO BBIXOJIHOTO CUTHAA;
R1 —pesucrop (82,0 £ 4,1) kxOm 0,125 Br;

R2 — pesucrop (15,00 = 0,75) kxOm 0,125 Br.

[Tpumeuanus

1 [Tpu ucnonHeHnn npeoOpa3oBaTelis C CATbHUKOBBIM BBOJIOM IPOBO/IA MTPH-
COCJIUHSITH K KOJIOJKE.

2 B xauecTBe COMPOTUBIICHUS HATPY3KH JOMYCKAETCSl MCIOJIb30BAaTh Mara3uH
conpotusiieHni P4831.

Pucynok I1.1 - Cxema noxakimtoueHus mpeoOpa3oBaTessi Py OINpeeSIeHUH Ta-
paMeTpOB UMIYJIBCHOTO CUTHAJA, MOTPEUIHOCTA U3MEPEHUsT 00beMa M0 UMITYJIbCHO-

MY CUTHAITY
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Konogaka XP1 | XS1
LIEMb [KoHT. LEMb | —>>— P1 LEMb |—>>—
-U (0] -U 1 I: -U 1 - WcTouHuk
+U O +U 2 +U 2 nuTaHus
KT 3 KT 3 3 _|_ + bB5-48
4 4 4 J_
Fin |Test+ Fin 5 5 =
TEST |Test- TEST 6 — 6
3- 1 7 7
K+ 2 8 8
3- 9 9
K+ 10 — 10
Wmurarop
MeTpaHn-300I1P pacxoma
i MeTpaH-5501P

XP1 - Buiika 2PMI22B10111E1B
XS1 —pozerka 2PM22KITH10I'1 B1

[Tpumeuanue — [pu ncnonp3zoBaHnM MpeoOpazoBaTes C CATbHUKOBBIM BBO-
JIOM IIPOBO/IA PUCOEINHATD K KOJIOKE.

Pucynok I1.2 - Cxema moaxiroueHus: mpeodpazoBaTess Mpu ONpeAeTICHHH T10-

I'pCIIHOCTH U3MCPCHUA o0BeMa 110 HUMITYJIbCHOMY BBIXOJHOMY CHUTI'HAJTy C HUCIIOJIb30-

BaHUEM MMUTaTOpa pacxonga Merpan-5501P
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Konopka XP1 | xs1
LUENb [Kowr. LUEMNb |—>— _
v 1o v 1 T M
+U D' +U 2 + b5-48
KT 3 KT 3 J_
4 4 =
Fin [Test+ Fin 5 +
TEST |Test TEST[ 6 4 reneparop
o- 1 7 r -
K+ 2 _L 8 J_
L T =
K+ 10
XS1 XP1
UEMb | —&—
485 A | 1
485 B | 2
485 C | 3
4 -
5 BonbTmeTp
Loop- | 6 +
7 RH(T) J_
Loop+ 8 =
9
10
MeTpaH-300[1P

1

XP1 - Bunka tumma 2PMI'22610111E1B;
XS1 - pozerka tuma 2PM22KITH10I'1B1;
XP1* - Bunka tuma 2PM22KITH101I1B1;
XS1* - pozetka Tina 2PM22b10I'1 BI;
Ru(T) — Mara3un conportusieHuii P4831.

ITpumeuanus

1 [Ipu ucnonHenun npeoOpa3oBaTelisi C CATbHUKOBBIM BBOJOM IPOBOA MTPH-
COEJIMHSATD K KOJIOJKE.

2 B kauecTBe CONPOTUBIIECHUS HArPYy3KH JOITyCKAETCs UCIIOJIBb30BaTh MEPY CO-
ITPOTHUBJICHU.

Pucynok I1.3 - Cxema nogkiroueHusi npeoOpazoBaTessi MpHU OINpPE/IEIeHUH T1a-
paMETPOB TOKOBOT'O CHUTHAJIA U TIOTPEIIHOCTA U3MEPEHMSI PACX01a IO TOKOBOMY CHT-
Haly
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Konoaka xP1 | XS1
LIEMb [KoHT. LEMb [—>— P1 ) LUEMb |—>>—
U o) U 1 | I: -U 1 - WCTOYHMK
+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 > s ]
K+ 10 10
XS1* XP1* Mwmurarop
LEMb |[—& pacxoza
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 tuna 2PMI22B101I1E1b;
XS1 - pozerka Tuna 2PM22KITHI10I'1B1,
XP1* - unka Tuma 2PM22KIIH10II1B1;
XS1* - pozetka Tuma 2PM22B10I'1B1;

R .- mara3zuHn conpotuBienuii P4831.

[Tpumeuanue — [pu ucnonp3zoBaHNM PeoOPa30BATENS C CATBHUKOBBIM
BBOJIOM ITPOBOIA IIPUCOETUHATD K KOJIOJIKE.

Pucynok 1.4 - CxeMa moaxiroueHus mpeoopazoBaTess Mpyu ONPEACTICHHH T10-
TPEIIHOCTH M3MEPEHUs] 00bEMa M0 UMITYJIbCHOMY BBIXOJJHOMY CHTHAy C HCHOJb30-
BaHUEM MMUTaTOpa pacxona Merpan-55011P
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Konogka XP1 | xs1
LEMb [KoHT. LUEMb [>— R
T 16 o 1 T o
+U il +U 2 + B548
KT 3 KT 3 J_
4 4 =
Fin |Test+ Fin 5 +
TEST |Test- TEST[ 6 1o renepatop
- 1 7 RH(n) o -
K+ 2 _L 8 J_
L 5T s =
K+ 10
Yactotomep
R1 R2 u3-64
XS1 XP1 JT_
LEMb | —<&— MK
485 A | 1
485 B | 2
485 C | 3
4
5 HART-
Loop- 5 Hart  mopgem COMﬁiM:Li
7 RH(T)
Loop+ | 8 =
9
10
MeTpaH-300I1P

1

XP1 - Bunka tuna 2PMI22B101111E1b;

XS1 - poszerka tuma 2PM22KITH10I'1 B1;

XP1* - punka turma 2PM22KITH10L1B1;

XS1* - pozerka Tura 2PM22B10I'1B1;

Ru(1) — conpoTHBIIeHNE HATPY3KH [Tl KMITYJIbCHOTO BBIXOJTHOTO CUTHAJIA,
RH(T) — conpoTHBIEHNE HArPy3KH I TOKOBOTO BHIXOTHOTO CUTHAJIA,

IIK — nepcoHanbHbIN KOMIIBIOTED;

R1 - pesuctop (82,0 + 4,1) xOwm 0,125 Br;

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

[Ipumeyanus

1 Tlpu ucnomHeHun npeoOpa3oBaTeNs C CAIbHUKOBBIM BBOJOM IPOBOJA MPUCOEIH-
HSTh K KOJIOJIKE.

2 Bmecto HART — Moziema u nepcoHabHOTO KOMITBIOTEpA JIOMYCKAETCsl UCIOIBb30-
BaTb KOMMYHHUKATOP.

3 B kauecTBe CONPOTUBIICHUSI HATPY3KH JIOITYCKAETCs UCIIOJIb30BaTh Mara3uH CoIpo-
TuBJIeHUN P4831.

Pucynok I1.5 - CxeMa noakitoueHust peoOpa3oBaTelis Mpyu ONpPeAeICHUH Orpelll-
HOCTHU M3MepeHus 1o udpoBoMy curaainy Ha 6aze HART - mporoko:na
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MeTpaH-300I1P

XP1 - Bunka tuna 2PMI22B101111E1b;

1

XS1 - pozerka tura 2PM22KITHIOT'1B1;
XP1* - punka turma 2PM22KITH10I1B1;

XS1* - pozerka Tuna 2PM22610I'1 B1;

Konogka XP1 | xs1
LEMNb [KoHT. UENb |—>— |_‘_ - WcTouHuk
-U (0] -U 1 nUTaHus
U | 4 0| 2 o+ B548
KT | 3 KT | 3 1
4 4 -
Fin |[Test+ Fin 5 +
TEST |Test- TEST [ 6 |9 renepatop
- 1 7 RH(u) *— -
K+ | 2 _L 8 1
A==t =
K+ 10
R1 R2 Hacorouep
1
XS1 XP1
LEMb |—&— MK
285 A 1 A+ Mpeobpa-
485_B > 5 3oBatens USB e "USB"
— - USB/RS485
485 C | 3
4
5
Loop- 6
7 1
Loop+ 8 =
9
10

Ru(1) — conpoTHBIIEHUE HATPY3KHU JIJIs1 UMITYJIbCHOTO BBIXOJIHOTO CUTHAA;

I1K — nepcoHaJIbHBIA KOMIBIOTED;

R1 — pesucrop (82,0 £ 4,1) kxOm 0,125 Br;
R2 — pe3ucrop (15,00 +0,75) kxOm 0,125 Br.

[Tpumeuanus
1 Ipu ucnomHeHNM MPEoOpa3oBaTEN C CaTLHUKOBBIM BBOJIOM TPOBOJA TIPH-
COEJIUHSATH K KOJIOJIKE.
2 B kauecTBe CONPOTUBIICHUS HATPY3KH JOITYCKAETCS UCIOIb30BaTh Mara3uH
conpotusiieHuid P4831.

Pucynok I1.6 - CxeMa moaxiroueHus: mpeodpazoBaTess Mpu ONpeaeSIiCHHH T0-
IPEUIHOCTH U3MEpeHus 1o 1udpoBoMy curHaTy Ha 6aze ModBus — nmporokoina
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Konopgka XP1 | XS1
LIEMb |KoHT. LEMb |—>— )
-U o} -U 1 O
+U a +U 2 Bl
KT 3 KT 3 +
4 4 ©
Fin |Test+ Fin 5
TEST |Test- TEST | 6
- 1 7 C)
K+ 2 —L 8 O
—L 5 5 on
K
K+ 10 O
XS1 XP1
LEMb | —<&—
485 A | 1
485 B | 2
485 C 3
4 -
5 O-—-¢ -
RH
Loop- 6 Ij d/)
7 . | :
Loop+ 8 O——e ——
9 Briok perucrpaumm
10 PacXxo40MepHO
MeTpaH-300[1P YCTaHOBKMN

1

XP1 - Bunka tuna 2PMI22B101111E1B;

XS1 - pozerka tuna 2PM22KITH10I'1 B1;

XP1* - Bunka tuma 2PM22KITH10II1B1;

XS1* - pozerka Tuna 2PM22510I'1B1;

Ru — conportuienue Harpy3ku 0J10Ka perucTpaiy pacxoJ0MEepHOM YCTaHOBKH.

[Tpumeyanue - [Ipu ucnonHeHun npeoOpa3oBaTelisi C CATbHUKOBBIM BBOJOM
MIPOBO/IA MPUCOCTUHSTE K KOJIOIKE

Pucynok I1.7 — Cxema coelMHEHUI MpU ONpeIeICHUN MTOTPEITHOCTH U3Mepe-
HUSL 00bEMA M0 UMITYJIbCHOMY WJIM pacxoja Mo TOKOBOMY BBIXOJHBIM CHUTHAjIaM Ha

pPacxoJIOMEPHOM CTEH/IE
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