[Toanues 1 nara

Hus. Ne ny6n.

Baam. wns. No

[MToanues u aara

Hus. Ne noan.

OKII 42 1364

COI'TACOBAHO YTBEP)K,[[A[O
B yacTH pa3jgena “IloBepka” ﬂu;:;x‘mp moﬁa.ﬂbyoro HHKeHepPHOI 0
Pyxogoautens I HU CA™ ﬂ' nenTpa 3A0¢ IIF ”Merpan”
JlupekTop “‘;égmﬁnncxuu ]I Y (yl @jf ﬂ){ EuB @Ouaunnos
B iz ,/é\ H.Muxa‘mﬁ;n \j Q“fﬁ, ‘? : m‘r}n a 2009 r.

« g/ » »AW 2009 r?i —

IMPEOBPA30OBATEJIb PACXOJIA BUXPEAKYCTHYECKHUU

METPAH-300ITP

PykoBoaCTBO 10 IKCILIyaTALHH

CIII'K.407131.026PD




- "‘

Honmuce n nara

[=]

E

i:

£
E

g

=

]

[oe]

= %
4N
[«)

=
2|3
g
=S

OKII 42 1364

COI''TACOBAHO

”Metpan”
E.B. ®uaunnos

2009 r.

IIPEOBPA30BATEJb PACXOJA BUXPEAKYCTHYECKHHA

METPAH-300I1P

PyKoBOACTBO 10 3KCILTYyaTAIHH

CIII'’K.407131.026P2




v‘\%
N COJEP)XAHMUE
§ ] OITHCAHME H PAOOTA ......ouveevreeeeernaeescrsssssssssssssssss s ssssssssssssssssssessessssssessassessiesssssnssssssssssassanes 4
‘Q\; 1.1 HaBHAYEHHE HBIIEIM . uvveeireeeeeeeeereeeeeisaaereeeeseenseeseessassessnsesesssssassessssssneesssssssessses 4
N
E;. 1.2 XAPAKTEPHCTHKH ....ocuvuvniririnisisiissesiectsessesesesneeneasssesesessesesesessnsesssessssnsasansnsesens 7
%R
: Q’ N 1.3 COCTAB HBIEIIM ..o cvvvevereeeeeeeeeceeieeeeessasneesessessssneseseesseessnnssessssanssesasnnsessesanssnnees 22
k. < | -
R 1.4 VCTPOMCTBO M PAGOTA...ucvuvereeeeererertiseseeesesessessssesesessesssssssssssssssssesssssssssssssaenes 23
X .
AN 1.5 MapKHpPOBKa 1 ITIOMOHMPOBAHIE ......ccvcverrrnenrereesesersensassessessessensessessoneosessansennes 29
§ 2 MICTIONB30BAHIE 110 HABHATECHHUIO ....ocuurveasresrssrsresssssssssssesessssssssssssssssssssassssssssssnssssessssssessssanes 30
E o
‘ 2.1 IToAroToBKa U3AEMHUA K HCTIOMB30BAHMIO .....coverereeereerenrerseesaesessessessessenseressensenes 30
;\: 2.2 FICTIONB30BAHHE M3MIEIIH S ......cevvurrnnnererreeeeriernsseinessesesseresesssrerreeeesseeneseessssssssneeses 47
3 TeXHUYECKOE OOCITYIKHBAHHE.........ccvrererrerssescssessssssssssssesesssssssesssssstastssssssesssssassssssessssssssasanss 55
T 100 T o) e TR OO 56
g
3 S XPAHEHEE........occivrecsceissnsssscsisssinessesssnstssessesssssssessesssssessssssassbssssssssssssssssss s sns e ssssssssssssssnsens 81
E .
= 6 TPAHCTIOPTHPOBAHIIE .........cocrrtnismrenstncmsersesrssmsensisssseasasssssssssssnssscssassossonssssssesnaed SN 82
=1 ITpunokerye A IMepedeHs JOKYMEHTOB, Ha KOTODEIE JIAHEI CCHUTKH B HACTOSILLEM
& 4
2 R
§ PYKOBOJCTBE I10 IKCIUTYATALHH . .....ccverirsesersnssaresessassessssssasssnsasssssssassassases &3
=~ ' :
Ipunoxenue b Ilepeyers MaTepuanoB npeobpa3oBaTens, KOHTAKTUPYIOLIMX C
i
= HBMEPSIEMOM CPEIIOM .....vvvurveneeesrnaassssssssissssssesssesssessasssessssssassssssessessassssnsses 86
M : : :
Y I'Tpunoxerne B Kox KOMIUIEKTa MOHTXHBIX YacTel MPEOOPA3OBATEN .......ccuereeescvrenne 89
Ry _
§ % I'punoxenue I” 3aBUCHMOCTD AaBiieHN HaCHIIIEHHBIX I1apOB BOIBI OT IeMnepaIypm.... 91
r%§ CIITK.407131.026 P
Ham. | Jlucr Ioxmuce | Hara
| .| Paspa6. Ilyurykosa @ Aul.l,| Tlpeo6pasosatens pacxona Jlur. Jlucr Jlucros
g ;\% ITposepun | Yepnoson %A/ 12 M BHXPEaKyCTHYECKHi [ ] 2 135
2= . Mertpan — 300TTP
‘ éﬂ '6\< H.Kowtp.  |Tnasuipuna D S 1.0 PYKOBOZCTBO [0 9KCILTyaTALHH MeTpaH
Vreepaun I .




Ipunoxxerve JI Meronyka OLeHKY OTEPh JABIEHNS IIPH YCTAHOBKE
110 20 k0 Lo 92
ITpunoxenwe E I"abapuTHbie H ycTaHOBOYHEBIE pa3sMepH! IpeobpasoBareis.. ... .. 99
. Ipunoxerue XK MOHTaX IPEOOPA3BOBATEIA. . .. . .. uvuevenuninrearnneseeneeeeenenenenenennns 107
Ipunoxerue Y1 KOHCTPYKIA CTPYEBBIIPAMUTEIIS. . .« cenvueenreaneneenanseennnsernenson 112
Iproxerue K BeTaBKa TEXHOMOTHHECKA. . .. vvuvvueveeriniseieneernieeeneneanneenansan 113
T  TIpwioxenne JT CxeMs! coemHeHui mpeobpa3oBaTeis o BTOPHYHEIMA Ipubopamu .. 114
Ipunoxerue M Cxema yCTaHOBKH IPHUCTIOCOOJICHIS TS IEMOHTaKA
ITPEOOPABOBATEI. . . «. v eveueeeereneanssearanennsnssssnensenenesnsenen 122
Ipuwnoxerue H CxeMBI yCTaHOBKH TENa OOTEKAHM. . ... vuvveernrrrenenerernnnerenanneees 123
Ipwioxxerue T CxeMp! coeIMHERMI U NIOAKTIOUEHHI MpeoOpa3oBaTes
111002 81 (0): 1) o) (N 128
g
‘% g
2
<
A
2
@
R
N
::glt g? Jlucr
=R~
£ | » CIII'K.407131.026 PO
=cs Ham. | Jluer Ne nokym. Tloarmcs | Jata




-3

=

=

=

2

]

=

=

=

sl

=

E

o

==

=

o

==

=
3

[

m

R

El>

sl

=[x

N S

E ko

§§

E

] N

8]

f 5

Hacrosmee pykoBOACTBO MO 3KCIUTyaTallid INpefHA3HAYeHO M HU3yYeHHS
YCTpOHCTBa, MpUHLMIA PabOTHI, MPaBHJI SKCILTyaTalllM, TEXHIYECKOro 0OCITy KHBa-
HHUS U NIOBEPKHM BHXpEaKyCTHYECKOro InpeobpaszoBarens pacxona Metpan-300ITP (B
JaJbHEHRINEM - Tpeobpa3oBaTers).

B pyxoBozcTBe 10 3KCILTyaTalldy IpHBelieHbl OCHOBHBIE TeXHUYECKHe Xapak-
TEPHCTHKH ITpeoOpa3oBaTens, CBeAeHsI 0 paboTe OTAENbHEIX (PyHKIHOHABHBIX YCT-
pO¥NCTB, TpeOOBaHMA, KOTOPBIE JOJDKHBI BBIONHATHECA IIPH MOHTaXeE U 3KCILTyaTa-
I(MH, YKa3aHHA 110 TI0BEpKe, [IpaBIia TPaHCIIOPTHPOBaHUSI U XpaHeHHs U JpyTHe CBe-
JeHMs, HeobXoaUMBIe A obecliedeHus IPaBIILHON SKCIUTyaTaliy Ipeobpa3oBaTets.

Ilpu skcmumyatay IpeoOpasoBarelis JNONOJHHTENHFHO PYKOBOACTBOBATHCS
nacnioproM CITTK.407131.026 TIC.

Koncrpyxums npeobpaszosatens npeIIpHiITHEM-U3TOTOBUTENIEM IIOCTOSHHO CO-
BEpIUEHCTBYETCS, II03TOMY MOTYT OBITh HE3HAYHTEIbHEIE OTIIMYHSA OT IPHBEJEHHOIO
B HACTOSIIEM JOKYMEHTE OIWCaHMs, He BIUIONIFE Ha paboTOCIIOCOOHOCTD 1 TEXHH-
YgeCKHe XapaKTepUCTHKHU Ipeobpa3oBaTens.

Tlepedens OKyMeHTOB, Ha KOTOpHIE JaHBI CCHUIKH B HACTOAIIEM pPyKOBOJICTBE

I10 3KCILTyaTalllH, IIPUBEACH B IIPHIIOKCHIH A.

1 OIINCAHME X PABOTA

1.1 Ha3nadyenHne u3aejaus

1.1.1 TlpeobpasoBarens npemgHasHa4eH VIS TEXHOJOTHMYECKOTO H KOMMepde-
CKOro y4yeTa pacxoja ¥ 06beMa BOABI M BOIHBIX pacTBOPOB B 3allONHEHHBIX TPYy0OO-
IIPOBOZAX B CHCTEMaX BOZO- U TeIUTOCHaOXeHUs (IIATHEBOTO, FOPSYEro, TEXHUIECKO-

PO) KaK B COCTaBE TEIUIOCYCTIMKOB HIIA CHETIMKOB-paCX0AOMEPOB, TaK H aBTOHOMHO.

Jlucr
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1.1.2 Bup xiMMaTHyecKoro UCronHeHus npeodpasosarens YXJI 3.1 no
I'OCT 15150, 5o 17151 paboTHI NP CIERYIOLINX TEMIIEPaTypax:
- ot MuHyc 40 1o rwnoc 70 °C ms uenonHeHus 6€3 HHOWKATOPA,;
- ot MuHyc 10 1o wnoc 60 °C o1 HCHIOMHEHHS ¢ HHIUKATOPOM.
1.1.3  TlpeobpasoBaTens mpenHasHa4eH A pabOTHL BO B3pHIBOGE30MACHOM

ITOMEIIICHHH.

1.1.4 Tlopspmok 3armcu 0603HaYEHHS npeo6pa303areneﬁ IIpH 3aKase:

Metpan-300ITP - 50 - A -01-02-42-H-Mod-H-1IIP - KI - 4213-026-12580824-96

JRRANIRNRNALE

I - naumeHOBaHME npeo6pa3013aTeJm.

II - guamerp yclnoBHOro mpoxona npeo6pa3013a'ren51 My, MM (25, 32, 50, 80,
100, 150, 200, 250, 300).
HT - xox npeobpasoBarensi B 3aBUCHMOCTH OT criocoba MOHTaXKa:

- A - xon npeoﬁpa3013a'ren51 C KOHHYECKHMH IIE€pEXONaMH, BBITOJTHEHHBIMH

o
[
§ B IIpoToyHo# gacty, ma dy 25, 32, 50, 80, 100 v;
% - B - ko npeo6pasopatet ¢ KOHHIECKIMHU IIEPEXONaMHU, MOHTHPYEMBIMU
=

Ha TpyOOIpOBOJ OTAENBHO OT NPOTOYHOM YacTH, i dy 150, 200 vm;
o - L — xox npeobpasoBarens ¢ MPOTOYHOM YaCTHIO, BHIIOIHEHHON JIMTHE-
O
5 BEIM CII0cO60M (KOHHYECKHE ITEpeXOIbl B IIPOTOUHOM JaCTH).
= I Ipumedanue - s npeobpazosareneti [y 250, dy 300 MM KO/ He YKa3bIBAaETCS.
o IV — nena uMITysca BEIXOQHOTO CHTHAJNA COrIacHO Tabmuue 1.2.
= V - xox MarepuanoB KOMIUIEKTa MOHTKHEIX 4acTel, Komanf)ylonmx C U3Me-
3
& psieMoii cpeZioi cornacHoO MPIWIOKEHHIO b.
3 D ITpumeaanue - Kox He ykasbBaercs mpu 3armicy B rone X1 - KO.
[ .
5 §\ VI - xon HanmM4YHs ¥ BHJA TOKOBOI'O BEIXOIHOro curHana 4-20 MA ¢ JHHeHHO
% 2 BO3pacTarome# xapakrepucTukoi (42) wm 20-4 MA ¢ HHelHO yOBIBaloIEN XapaK-
=
) & TEPUCTHKOI (24).
E
% Y ’ Jlucr
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VII - xon Hanmu4us umdpposoro curtana o HART nporokomy — H (Tonmsko
IIpH HAJIMYUH TOKOBOTO BBIXOJHOTO CUI'HANA). |

VIII - xox Hanmu9Hs ImcprBoro curgaia mo ModBus nporokory — Mod.

IX - xon Hamams XKKU - 1. |

X - KOI 3JIEKTPHUYECKOIr0 IOACOEIMHEHNS ITUTaHNsl M MMITYJIbCHOIO BBIXOJa:
capHUKOBBIH BBOZ (C) win mrencensHsii passém (LLIP).

XT - Ko KOMIUIEKTa MOHTXHBIX YacTei COTIaCHO IPHIIOXKeHIo B.

XTI - xox Hanu9us MPOTOKOJIa mponuBku — I1.

XIIT - HOpMaTUBHBIN JOKyMEHT (TEXHUYECKHE YCIOBHSA) Ha IIpeoOpa3oBaTeiib.

Iprmeqanne — [Tpu odopmiienun 3akaza o6o3nauenue TY He yKa3bIBaTh.

IIpumepsr 3ammucH yCIOBHOTO 0003HAYEHHUA:

- pH 3akase npeobpasoparenss Merpan-300I1P ¢ muaMeTpoM YCIOBHOTO IIPO-
X0Jia IPOTOYHO# yacTu npeobpazoBareind Jy80 MM, c KOHMYECKUMH NTEPEXOaMH, BEI-
MIOJIHEHHBIMH B IIPOTOYHOM YacTH mpeoOpas3oBareis (MCIOMHEHHe A), C LEHOH M-
mynsca 0,01 M3/mm, C MarepHajlaMH, KOHTaKTUPYIOIMMH C U3MEPAEMOH CpElIoH, 1o
koxy 01 (Marepuasbl IPOTOYHOM YacTH), C TOKOBBIM BLD(OMM curHanoM 4-20 MA, ¢

1udpoBeIM BeIxomHbIM cHrHaIoM 1o HART- nporokony, ¢ XKUY, ¢ nomxmodeHneM

E-: BHENIHUX 3JIEKTPHYESCKUX LieNel ITUTaHusI H UMITYJIECHOTO BBIXOIHOIO CHTHANIA Yepes
% cayibHMKOBEIHA BBOZ (C), ¢ KOMIUIEKTOM MOHTaXHBIX gacre#t no xoxy K1, ¢ mporoko-
= JIOM IIPOJIUBKU:
. Metpan-300IIP-80—-A-0,01-01-42-H-U-C-KI-1I;
'§> - B IOKyMEHTalli¥ ApYTroi NPOAyKLUH, B KOTOPOH MOET IIPHUMEHATHCS IIpeot-
: pasoBarens MeTpar-300ITP ¢ quaMeTpoM YCIOBHOTO [IPOX0Za IPOTOTHOM qam“n Ipe-
. obpazoBarens Jy200 MM, ¢ KOHHYECKUMH NTEPEXONaMH, MOHTHPYEMEIMH Ha Tpy6o-
: IpOBOJ OTAENEHO OT IPOTOYHOM YacTH (McmonHerMs B), ¢ meHol mmmymsca 0,1
; M’/HIMII, ¢ MaTepHalaMH, KOHTAKTHPYIOIMME C M3MEpIeMOif cpeol, 1o xoxy 02 (Ma-
. TepHaIbl IPOTOYHOM 4YacTH), ¢ IH(POBEIM BEIXOZHBIM CHTHaioM 1o Modbus-
5 § IIPOTOKOIY, ¢ MOMKIIFOYEHHEM BHEIMHUX IEKTPHYECKHUX LENeH Lenel MUTaHusd 1 UM-
E‘ X MyJCHOTO BBIXOJHOTO CHTHAla yepe3 InTencensHb passéM (IIIP), ¢ xomiutexTom
é Qﬁ MOHTaXXHBIX gacTel 1o koxy K2:
N Metpan-300ITP - 200 - B - 0,1 — 02 — Mod — TP - K2 TV 4213-026-12580824-96.
il '
2 I Jlact
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1.2 XapakTepHCTHKH

1.2.1 Ipeobpa3oBaresnsb npenHa3HadeH 11 U3MepeHHs o0beMa M pacxoa Bo-
IBI M BOXHBEIX PACTBOPOB CO CIIEAYIOIIMMH IIapaMeTpaMu:

- TeMueparypa ot 1 mo 150 °C;

- u30BITO4HOE napienue 1o 1,6 Ml1a;

- BasKocTh 10 2 -10° M/c.

1.2.2 lmantazonsl u3MepeHus pacxozna Q B 3aBUCHMOCTH OT JHMaMeTpa yCJIOB-

Horo npoxoza [y npeobpazoBarens yka3axs! B Tabmure 1.1.

Tabmuma 1.1
IIpenens! HopMupoOBaHUS
Iy, Tpe/ieNbl M3MepEHHEs pacXona, M /A pacxojia pH OLIEHKe
MM TIOrPENIHOCTH, M /4
Qmin Qmax Q] 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 5,0
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

1.2.3 Jlng npenoTBpalieHns KaBUTaIMK U obecriederns paboTocnoco6HOCTH
npeobpaszoBareis npu pacxofe Q u3ObITOUHOE NaBiieHHE XXUAKOCTH P Ha pacctos-
Huu 5 NIy Hoke npeoOpasoBateiis JODKHO OBITh HE MEHee BBIYUCIIEHHOrO 1o ¢op-
MyJIe: |

P = 3.AP+1,3-Pu(t), (1.1)
rae P — m36srrounoe naBneHue B TpybonpoBoae Ha paccTosHy 5 [y Hrbke mpeobpa-
sosarend, MIIa (KI‘C/CMZ);
Pun(t) - IaBiIeHVe HAaCBIIEHHBIX [1aPOB KUIKOCTH MpH ee GaKTUIeCcKO# Temriepa-

Type t, MITa (krc/cM?). 3Hauerue Py, U1 BOIB! IIPHBENEHO B IIPHIOKEHMH [;

Juer
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Toanucs u para

Hup. Ne ny6a.

B3am. unB. Ne

ANKCH K Aata

Ilo
/

Hus. Ne noan.

AP — notepu naBieHus Ha npeobpaszoBarene IpH pacxoae Q corylacHO IpUIIo-
sxervo JI, MITa (kre/cm?).

IIpu 3HaYUTENHHON a30HACHIIIEHHOCTH H3MEpSeMOl cpelbl TpebyeMoe IaB-
JieHre P MoXeT NpeBrIIIaTh 3Ha4YeHNe, BErYHCIeHHOe 110 hopmyie (1.1).

1.2.4 IIpeo6pazoBarTeib KIMEET UMITYJIbCHBIM BEIXOMHON CHUTHAJI THIIA «3aMKHY-
TO/pa30MKHYTO» (omrromnapa). JIoNmoMHUTEBHO MOTYT IPHCYTCTBOBATh, KaK OIIHH,
BBIXOJTHEIE CUTHAJIBI IPYTHX THTIOB:

- aHAJIOTOBHIH CHTHaJI IOCTOSIHHOTO TOKA (B AaIbHEHINEM — TOKOBBIN CUTHAN);

- iudpoBoii curnan Ha 6a3e HART npotoxona B crarnapre Bell-202;

- m¢poBoii cursan Ha 6a3e nporokona ModBus RTU B crarpapre EIA RS-485;

- curHan Ha JKKI.

1.2.5 HapameIpLi HMMITYJIECHOT'O BEIXOZHOI'O CUTHA/IA

1.2.5.1 MiyecHBIH Bbmo,ﬁnoﬁ CHT'HAJI THIIA «3aMKHYTO/pa30MKHYTO» obec-
IeYuBaeT MaKCUMAJIBHBIM TOK KOMMyTalmy 32 MA, MaKkCHMAallbHOE HaIpsDKEHHE
kommyTarmu 30 B 1 uMeeT ralbBaHHYECKYIO pa3Bs3Ky OT KOpIIyca ipeoOpa3oBarens,
AQHAIOTOBOr'0 CHTHaJIAa ¥ LM(POBOro CUrHasa B cTanaapre RS-485.

1.2.5.2 HoMuHanbHas cTaTudecKas XapaKTepHCTHKa IIpeoOpa3oBaTeid 10 M-
ITyJIbCHOMY BBIXOQHOMY CHTHAITy UMeeT BHI:

V=N-C, (1.2)
rae V — o0beM u3MepseMOoi Cpel, pOIeIHit yepes mpeodpa3oBaTellb, M
N — KOJIHMYECTBO HUMITYJIbCOB, IIOCTYIIMBIIMX Ha MMITYJIbCHEIM BBIXOJ Ipeobpa-
30BaTes, FIMIT;
C — LieHa MMITyJTbCa TIpeobpasoBaTels, M /AMIL.

1.2.5.3 LleHa ¥ WIHATENBHOCTh MMITYJIbCA MMIITYJIbCHOTO BBIXOJHOIO CHIHA/IA

npeoOpa3oBaTela HaCTpauBaeTcs 1o IUGPOBBIM IIPOTOKOJIAM.

I'Ipeo6pa303aTeJ1L HMECT OCHOBHYIO LICHY H JIUTCIBHOCTh MMITYJIbCA, IIPUBE-

IEHHY0 B Tabmue 1.2.

Jucr

DY Y0 3% bi.oy
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Tabmuma 1.2

Hy, MM Ilena ummynsca C, M>/AMIT JyrembHOCTS MMITYIBCA T), MC
25;32 0,001
50; 80; 100 0,010 100
150; 200, 250, 300 0,100

ITpeobpa3oBarens Tak ke UMeeT BO3MOXHOCTE u3MeHeHud ueHsl (C,) u mmu-
TETHHOCTU UMITYJIBCa (7).
Pexomennyercs BeIOMpath 1eHy mmiryisca C, u3 psapa: 0,0001; 0,001; 0,01;
0,1; 1,0 M*/umL. '
JmTEeNnbHOCTH MMITYJILCOB 75, MC, BRIYUCIIIETCS 110 (OopMyIIe:
7, =1n, (1.3)
rze n — moboe LieNloe YUCIIo U3 Auama3oHa oT 1 10 250 ¢ yIoBIeTBOpET YCIIOBHIO:

< C:-36:10°

< 1, 1.4
. (L4)

1€ Oy - MAKCUMATHHOE 3HAUEHNEe M3MEpAEMOro pacxo/ia coryiacHo Tabmte 1.1.
5 1.2.5.4 MakcuMansHOE HanpsDKEHHE Ha UMITyJIBCHOM BBIXOZle peoOpa3oBare-
=
% 71 B COCTOSIHUHM “‘3aMKHYTO” NpPH MaKCHMAaJIbHOM TOKE KOMMYTALVH HE MPEBHILAET
o
= 1,5B.
, 1.2.5.5 Ilepuon cnenoBarwst mMITyIbCoB T, MC, BeraMCILIeTCs 0 GopMyIie:
=
O
2 2 6.106
2 7. C-36:10 , (1.5)
g Q
=
rie Q - 3Ha4YEHHE H3MEPEHHOTO NIPe0bpasoBaTeIeM Pacxoaa, M/,
%
= . C- nieHa uMITy mhca npeo6pasopatens (C, wi Cy), M/HMIL
g
m
Q
RN
S
]
5 N
=
5 N\
I
2 &\S\ Jlucr
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Hus. Ne noan.

1.2.6 [Tapamerpsi JKKHU

1.2.6.1 2)KKH oTobpakaeT ciemyromny o HH(GOPMAIIHIO:

- BENMYMHY MTHOBEHHOTO Pacxoza, M/d;

- BeIMYHHY HaKOIUIEHHOTO 06beMa, M,

- Bpems HapaboTKu mpeoOpa3oBaTes pacxoza, 1,

- TeMIlepaTypy u3MepseMoii cpenpl, °C;

- KOJbI UCKITFOUUTEIILHBIX CUTYaLHH - CHMBOJIBI €0, «L», «d», «H», «A», «E».

1.2.6.2 ®opmar otobpakerus urdopmarmu Ha XKU:

- BeJTIMYMHA MTHOBEHHOTO pacxoza — XXX, XX M’/4 (1HcII0 3HaKOB HOCIe 3aris-
TOM 3aBHCHT OT TEKYIIEro 3Ha4eHH PacXo/a H YCTaHABIHUBAeTCS aBTOMATHIECKH );

- BeJIMYMHA HAKOIUIEHHOro o6beMa — XXXXXXX,X M’ (ducio 3HAKOB mOCie
3aIITOM ONpeieNIeTCs EHOH HMITY/IbCa M YCTaHABIMBAEeTCSI aBTOMATHIECKH);

- BpeMs HapaboTku — XXXXX, X 1;

- TeMmiiepatypa usMmepsemoii cpeasl — XX, X °C.

IIprmMeganne - OroGpakeHre BpeMeHH HapabOTKU W TeMIIEPaTypsl POHCXO-
IUT NONIEPEMEHHO B OJTHOM CTpoKe ¢ uHTepBayioM (4 + 0,5) c.

1.2.7 TTapaMeTprl TOKOBOTO BHIXOHOIO CHUTHAJIA

1.2.7.1 TokoBbli curHan coctaBngeT 4-20 MA (20-4 MA), MMeeT raTsBaHHge-
CKYIO Pa3Ba3Ky OT KOpiIyca IpeoOpa3oBaTtend, UMITyNECHOTO CHMTHANA, UH(POBOro
CHUrHaia B cTanjapre RS-485 u nepemaercs 1mo TOKOBOM IeTie OTJENRHO OT JIMHMM
IIMTaHKs1 IpeoOpasoBaTend (4EThIPEXIIPOBOAHAS CXeMa BKIIFOIECHHS).

1.2.7.2 HomuHanbHast cTaTWgecKas XapaKTepUCTHKa IpeoGpa3oBaTens 1o To-
KOBOMY BBIXOJHOMY CHTHAIy C JIMHEHHO BO3pacTarolleil 3aBUCHMOCTBIO aHaJIoroBO-
0 BEIXOZHOTO CHUT'Halla OT BXOJHOH H3MepseMOo¥ BEIMIHHEl UMeeT BUA:

I=] . + (Q‘QHHH)'(Imax _Imin)’

min
QB!IH - QHIIH

(1.6)

roe - Texymiee 3HaYeHHE BHIXOJHOIO CHTHAIA, MA;
O — Texymiee 3HaYeHHe pacXoma, M /d;

Lyox 1 I, — BEpXHEE U HIDKHEE TIpeeNbHbIE 3HAUEHHS BHIXOHOTO CUIHANA, MA;

JIner

WY KT oy
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1
3 Qv — O = Qo '1‘0‘ (1.8)
5
2 rae Oma M/d - B COOTBETCTBHH ¢ Taburei 1.1.
E‘ 1.2.7.6 Conportusnenus Harpysku R, OM, Ij1s TOKOBOrO CHIHaIa Ipeobpaso-
BaTeNs COCTaBIAET:

g Ry, =0
F Row =42-(U~12) (19)
=~
j rae U — HampsbxkeHue muTanus, B, cornmacuo 1.2.10.1.
g ITprmedgarue - Ilpu ucnonszoBannu HART - mporokola MHHMMAIBHOE CO-
g IIPOTUBJIEHNE Harpy3KHU COCTaBisieT He MeHee 250 Om.

1.2.7.7 IIutaHre TOKOBOIO CHTHATa OCYINECTBISETCS OT BHYTPEHHEro 6iokxa
E §\ IMTaHU] Ipeobpa3oBaTelli, rATbBAHUYECKH Pa3BI3aHHOIO OT HAPSHKEHUS [THTAHMS U
;2 Q’i KopIIyca Impeobpa3oBareis.
&

K

NS
; Jucr
g : CIIT'K.407131.026 PO 1
~ Hsm. § JIucr Ne noxym. TToanuce | Jdata

sy 1 Oppy — BepXHU W HWKHUI TpeeNbl H3MEPIEMOro PacXoa II0 TOKO-
BOMY CHTHAIY, M /4.

1.2.7.3 HoMuHanbHas cTaTHdeckas XapaKTepHCTHKa IpeoOpa3oBatels 1o To-

KOBOMY BBIXOIHOMY CHTHAJy C JITHEHHO YOBIBAaIOINE# 3aBHCHMOCTBIO aHAIOrOBOIO

BBIXOHOI'O CUTHAaja OT BXOOHO I/IBMCPSICMOﬁ BEJIIMYIHMHBI KMECT BH/I:

=] - (Q—QHHH)'(Imax —Imin),

max

(1.7)

QBHH - QHHH
rae 1, Ing, O, Ouniy s Imins Opim, TO Xe, uTO U B hopMyite (1.6).
1.2.7.4 TIpeobpa3zoBares MMeET BO3MOXXHOCTh IIEPEeHACTPOMKH XapaKTepHCTH-
KM TOKOBOrO BBIXOJHOIO CHTHAJIA C JIMHEWHO BO3pAacCTalomel Ha JMHEWHO yOhIBalo-
IIyI0 1 Ha00O0pOT.
1.2.7.5 Ilpeo6pa3oBarei HMeeT BO3MOXHOCTE U3MEHEHUI H3MEPIEMOro Iua-
T1a30Ha JJ11 TOKOBOro BeIXomHoro curdana (Opry - Onmy) 10 1M(POBEIM CHTHATIAM,

MUHHMAITBHOE 3HaYE€HNE KOTOPOro BEIMHCIACTCA II0 (I)OpMyJICZ

S



1.2.8 ITapameTps! 1M OPOBBIX BEIXOIHBIX CHTHAIOB

1.2.8.1 Iudposoit BexomHO#H curnan Ha 6aze HART-nportokona obecrnedrBaer
CB3b Ipeobpa3oBaTeNsd C APYIHMH YCTPOHCTBAMEX IPH IIOMOIIM YacTOTHO MOMIYJIHPO-
BaHHOTO CI/II‘I-Ia.JIa, HAJIOXEHHOTO Ha TOKOBBIi CHIHAT I COOTBETCTBYET:

a) buspyecKue mapameTpsl — TpeboBaHuIM cneun(bnxaunn (GU3MIECKOT0 YPOB-
u1 HART nporoxona penaximu 8.1 Bepcuu HCF-SPEC-54;

) xaHATBHBIM YPOBEHb — TPeOOBAHKAM CIENH(HKALMH KAHAIBHOTO YPOBHS
HART nporokona penaxiym 2.1 Bepcuu HCF-TEST-2;

B) NPHKJIAJHON ypOBEHS (YHUBEpCATIbHbIe, OOLIHe U CIeIHATbHbIE KOMAHIEL) —
TpeboBanmam 1.2.8.3.

1.2.8.2 Iludposoii BexoaHo#M Ha curHai 6aze ModBus-nporokona obecrneunsa-
€T CBsI3b NpeoOpasoBaTest ¢ JpyTHMH YCTpOoHCTBaMHK IpH MoMoly auddepeHInais-
Hofo CHI'Hasa 110 OTAENIBHON JBYXIIPOBOJHOM JIMHWH CBSI3U H COOTBETCTBYET:

a) pusmaeckue napamerpsl — TpeboBanmsM uHTepdeiica EIA RS-485;

6) KaHATBHBI ypOBEHS ~ TpeGoBaHusIM mpoTokona ModBus RTU;

B) IPHKJIaqHON ypoBeHS — TpeboBarmsaM npotokona ModBus RTU u tpe6osa-

~
=~
2]
= Husim 1.2.8.3.
o
= Ly
g 1.2.8.3 IpuknanHoit ypoBeHb IIM(POBEIX CUTHAJIOB 00eCIIeTHBaET: -
=
a) nepefady CleAyIOIINX IIapaMeTpPOR:

& - 3aBOJICKOr0 HOMepa Ipeobpa3oBaTelt;
=)
= o
2 - 3aBOJICKOTO HOMepa IIPOTOYHOMN JacTH;
s
= - MAaKCHMaJIbHOTO M MUHMMAJIBHOTO IIPelIEfioB M3MepeHuit mpeobpa-
2 30Batels, (Ona ¥ Omin)s Mg (cornacHo Tabnune 1.1);
g - BEJMUMHBI MTHOBEHHOTO Pacxofia, M/d;
-
2 - BENMYMHEI HAKOIUIEHHOTO 00BeMa, M,

N - KOJia HEeITaTHBIX CHTYallHii;
I
5 § - BpeMeHU HapaboTKu Ipeobpa3oBarei, 1;
g 3 - 3HAYEHWS BBIXOJHOTO TOKOBOTO CUTHAJIa, MA;
RN
[=)
Eﬂ§ - IIPOIEHTA AHana3oHa, %o;

~ - 4acToThl 00pa3oBaHus Buxpeil, ['Iy;
=
=[S
= % Jlucr
sl CIT'K.407131.026 PD »
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- TeMIepaTypsl u3MepsemMoi cpenpl, °C;
- BEPXHEro X HIDKHETO MpeleNioB H3MEPSeMOro pacxoa IjIsi TOKOBOTO
cursana (Qpmy ¥ Qury ) M/5;
- IIEHBI HMITYJIECA HMITYJIECHOTO BBIXOHOTO CHTHAJIA, M /HMII;
- IUINTENILHOCTH UMITYJIbCa, MC;
- BpeMeHHU AeMIbHUpPOBaHHU, C.
0) U3MEHeHHe CIIeIyIOIINX IapaMeTpPOB:
- Mapoid I AOCTYIa K MPOrpaMMHPOBAHHUIO PEXKHUMOB;
- BEPXHEro U HIDKHETO IIPEeIEIOB H3MEPSIEMOr0 pacxoa IJisi TOKOBOTO
currana (Qpry ¥ Qury ), M/ 9,
- BpEMEHH AeMI(pHUpoBaHus, C;
- IIEHBI HMITYJThCa HMITYJIECHOTO CHTHATIA, M/HMIL;
- JUIATENHHOCTH MMITYJIBCA HMITYJIbCHOTO CHTHANA, MC.
1.2.9 INorpenmocTts U3MepeHus Ipeodpa3oBaTeiis

1.2.9.1 Ilpenems! nomyckaeMod OCHOBHOM OTHOCHTENBHOHM MOTPENIHOCTH W3-

MepeHus1 00beMa 110 HMITYJIECHOMY BBIXOZHOMY CHTHAITY, 00BeMa U pacxoza Io ud-
g2
= POBBIM BEIXOZHBIM CHTHAJIaM He MPEeBBIIIAIOT:
oA
§ - 11,0 % - npu 3HaueHUsX pacxoa B AuanasoHe oT Q; 10 Qma ;
=
- 11,5 % - npw 3HaYEHMSAX pacXoja B quamnasone oT Q; 1o Qy;
§ - +3,0 % - npu 3HaYeHWAX pacxoaa B quana3zone oT Qunin 10 Q,
= .
= rae Q; u Q; - BemIMHEI pacXonoB corvacHo Tabmume 1.1.
£
=2
g
‘|8
/m
1z
1 N
2
i RN
£t
5 \§3
N
§ N
[=]
; §‘ Jlucr
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Toxnuce U para

Hup. Ne ny6n.

B3am. HuB. Ne

l]o,zmnca H gafa

Hus. Ne niopa.

1.2.9.2 Ilpenens! HoIMycKaeMoOM IIOTPEIHOCTH Npeodpa3oBaHUs TOKOBOTO BEI-

XonHoro curHaia He npepsiuanT + 0,2 % or quanazoHa waMepeHus. [lorpenmocTs

M3MEPEHUA pacxoXa 110 TOKOBOMY BBIXOJHOMY CHTHAIy CKJIAObIBACTCA U3 OCHOBHOM

HOTPENTHOCTH M3MEPEHHS pacXolia U IOrPelHOCTH Mpeobpa30BaHHsS TOKOBOTO BEI-

XOIOHOro CHrHamia.

1.2.9.3 Ilpenensl nomyckaeMoH IOTIONHMTENBHON IOrPEITHOCTH H3MEPEHHS

pacxona 1o TOKOBOMY BBIXOLHOMY CHI'HATY, BbI3BaHHAs1 U3MCHCHHEM TEMIICPATypPhl

OKpy»atoInero Bosmyxa ot (20 + 3) °C no moboit TeMepaTypsl B pabodueM Quana3o-

He Temriepatyp (1.1.2), ve npepsimaer + 0,1 % oT quana3oHa W3MEHEHHS BEIXOJHOIO

curHasa Ha kaxasie 10 °C.

1.2.9.4 TIpenens! fromyckaeMoii OCHOBHO¥ OTHOCHTENHHO HOTPEITHOCTH U3Mepe-

HHs1 BpeMEHH HapabOoTKH 110 H(POBHIM BEIXOAHBIM CHTHAIaM He NpeBbmmnaroT * 0,1%.

1.2.9.5 IIpenens! nomyckacMoi OCHOBHOM IOrpENTHOCTH U3MepEHHs mpeobpa-

30BaTelI IpH NTPOBEPKE MU TAITMOHHEIM METOZIOM He IPEBBIIIIAIOT:

- 0,3 % oT 3HaueHMA pacxoza IpH U3MepeHNH 00BEMA IO HMITYJTECHOMY H
1 POBEIM BEIXOIHBIM CUTHAJIAM,;

-+ 0,2 % oT BeIMYMHB] YCTAaHOBIIEHHOTO AHAIA30HA H3MEPEHHS packoia Py H3-
MEPEHUH Pacxo/ia 110 TOKOBOMY BBIXOIHOMY CUTHATY;

-+ 0,3 % ot 3HaueHMA pacxofa Ipy U3MepeHNH pacXoa 1o IGPOBEIM BEIXO-

HBIM CHUTHAJIaM.

CIIT'K.407131.026 PO
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Tonnuce U nara

Hus. Ne ny6i.

Bsam. uis. Ne

Hloxnucs u para
W7/

1.2.10 ITapametps! mutanms npeoGpasoBaTens

1.2.10.1 INuTanue npeoGpa3oBaTels OCYLIECTBISETCS OT BHENIHErO MCTOYHMKA I10-
CTOSIHHOI'O TOKa HanpsbkeHHeM ot 16 o 36 B. |

HcTOYHYK NMUTaHKA JOJDKEH YAOBIETBOPATE CIEQYIOIIMM TPeOOBAHIAM:

- IMyJIbCAIlUX BBIXOAHOIO HanpsDKeHUs He npeBbimaroT 0,5 % OoT HOMHHAIBHO-
I'0 3HaY€HMs BBIXOIHOIO HAIPSDKEHMS IIPU 9aCTOTe FapMOHHYECKHX COCTAB/IIOILMX,
He npespruaromed 500 I'o;

- CpeTHEKBapaTHYHOE 3Ha4eHUe lIyMa B nojtoce 9actoT oT 500 'y no
10 xI"y He npespitaer 2,2 MB (TIpy UCIIONTB30BaHUH UG POBOrO BEIXOJHOIO CHTHANIA
Ha 6aze HART npotoxoina).

1.2.10.2 TTotpebsieMas MOIHOCTS IpeoOpasoBaresis He Goiee 3,6 Br.

BHUMAHME! U TIMTAHUSA ITPEOBPA3OBATEJIS CIIEAVET MCIIOJIb-
30BATb NCTOYHMK ITMTAHMA C ITOPOI'OM OI'PAHUYEHWS TOKA HE MEHEE
100 MA (BUJI 3AILIMTHI UTT OTPAHMYEHUE TOKA) NI UCTOYHUK ITMTAHMA
C TOKOM CPABATBIBAHVA 3AIIUTHI HE MEHEE 250 MA (IJI1 UIT C TPUT'EPP-
HOH 3ALLIUTON).

1.2.11 TpeboBanus K QyHKIUSIM CaMOIUATHOCTHKH

1.2.11.1 ITpeo6pasoBarens peKpamaeT H3MEpeHHe pacxosa H o0beMa H repe-
XOIWT B PEKMM CUIHAIM3ALMY O BO3HUKHOBEHUH HUCKITIOYUTENLHON CHTYAlLHH B Clle-
TYIOURIX CITy4asx:

- pacxoj OTCYTCTBYET;

- pacxox MeHbmIE 0,8-Qpmin;

- pacxoz 6ombme 1,5 Qumax;

- XaO0THYHOE BUXpeoOpa3oBaHie B IPOTOYHOM YaCTH;

- BO3AyX B IIPOTOYHOM 4acCTy;

- OTCYTCTBHE BOJBI B [IPOTOYHOM YaCTH.

IIpy BO3HUKHOBEHMH MOGOH HCKITIOUMTEIBHON CHTYaLH Ha KOJMOKE JIEKTPOHHOTO
GmoKa 3aropaeTcst KpacHBIH CBETOMMOL, NOCTYIUIEHHE MMITYJIbCOB HA MMITYJIBCHBIM BBIXOZ |
IpeKpamaercs, 10 LHM(POBBIM CHTHAaM IlepeJiacTcsl HyJeBOe 3Ha4YeHHe pacxoja.

3HayeHye TOKa [10 TOKOBOMY CHTHATY ycTaHapiamBaercs (3,90 + 0,05) wiwm

Ne noaj.

Jluer
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IToanuce u gara

Hus. Ne xy6n.

B3am. uuB. Ne

Iloanucs u nata
Y77 3704 09

(20,8 + 0,8) MA mpu Bo3pacTaroweil Wi yOBIBaOLIEH XapaKTepHCTHKAX COOTBETCT-
BEHHO.

1.2.11.2 Ilpu otcyrcTBUM pacxoza Ha KK MHAULMpYeTCs Hy/leBOe 3HaueHHe
pacxofia u cuMBOI “0”. Ilo MMITYIECHOMY CHTHAITy MOCTYIUIEHHE MMILYJILCOB IIpe-
Kpaiuaercs, o IuppoBEIM CHTHANAM IepeiaeTcs HyleBoe 3HAYEHHE pacxona H yc-
TaHoBNEH ¢uiar «Pacxox oTcyTcTByeT». 3HaUeHHe TOKa 10 TOKOBOMY CHTHAIy yCTa-
HaimBaeTcs (3,90 £ 0,05) wm (20,8 + 0,8) MA mpu Bo3pacTaromieif Win yObiBaromes

XapaKTepHCTHKaX COOTBETCTBEHHO.

1.2.11.3 Ilpu cHiwkernn pacxoza Hioke 0,8-Quin Ha XKW uHmuumpyeTcs Hy-
JeBoe 3HaJyeHue pacxoza M cuMBoll «L». Ilo MMIyJIbCHOMY CHTHATY MOCTYILIEHHE
HMITYJIbCOB IIPEKPAIllaeTCs, 10 MU(QPOBHIM CHTHANAM IepelaeTcs HyJIeBOE 3HaUYCHHE
pacxona, coobmenue «[lepsuaHast IepeMeHHas BHe JHANa3oHa» U YCTAaHOBJIEH (ar
«Pacxon < MuH. fiom. /1A AaHHOro ly». 3HaUeHue TOKa IO TOKOBOMY CHIHATY yCTa-
HapimBaetea (3,90 + 0,05) wm (20,8 £ 0,8) MA npu BospacTarommeli Wi y6sIBaromett

XapaKTCPUCTHKaX COOTBETCTBEHHO.

1.2.11.4 Ilpu ysemraerun pacxoma Bbmue 1,5-Qu. Ha XKW unmuimpyercs
HylleBoe 3HaueHHe pacxofa u cumsonl «H». Ilo wMmmymscHOMy CHrHaTy
IOCTYIUIEHHE UMITyJIbCOB IIpeKpamniaeTcs, 1o IM($POBOMY CHTHATY TIEpefaeTcs Hyle-
BO€ 3HAYEeHHE pacXofia M ycTaHoBleH duar «Pacxos > Makce. JOIL it JaHHOTO J[y».
3HayeHHe TOKa 110 TOKOBOMY CHTHAITy ycraHaBimmBaercs (3,90 + 0,05) mwm (20,8 +0,8)
MA IIpH BO3pacTAIOIIEH WK YOBIBAFOIIEH XapaKTEPHCTHKAX COOTBETCTBEHHO.

1.2.11.5 Ilpu BOSHHKHOBEHMH XaOTHIHOTO BHXpeoOpa3oBaHHS B IPOTOYHOM
gacti Ha JKKHW unmmimpyercs HyldeBoe 3HaUeHHE pacxona H CUMBOI «d», IIpH 3TOM
IIOCTYIUIEHHE MYHBCOB I10 MMITyJIbCHOMY CHTHAIy IIpeKpallaeTcs, 3HaUeHHue ToKa
10 TOKOBOMY CHTHAIy ycTaHaBmuBaeTcs (3,90 % 0,05) miu (20,8 + 0,8) MA mpu
BO3PACTAIOIEl M YOBIBAIOIIEH XapaKTEPUCTHKAX COOTBETCTBEHHO, TT0 IU(POBEIM
CUTHAJaM TepefilaeTcs HyJIeBOE 3HAaYEHHMEe pacxoia U ycraHaBiMBaercs ¢uiar «Ilpe-

BBIINIEH IIOPOT 1O JUCIICPCHID).

Jlucr
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IIpuMeuanue — XaoTuyHOEe BUXpeoOpa3oBaHUe B IPOTOYHOMN YacTH IIpe-
obpa3oBateils MOXeT BO3HUKHYTH IIpH ITONIaJaHUM B IIPOTOYHYIO HaCTh IIOCTOPOHHE-
ro mnpenMera (OKaJlMHA, KaMeHb, TPSIKA U JIp.), HEIIOJIHOM 3aIlOHEHHUH TPyOOoIIpoBo-

Ada WM HaJIM9IWUHY ITy3bIPEKOB BO3OyXa B I/I3MepﬂeMOI>i KHUIOKOCTH.

1.2.11.6 Ilpy Hamuuum BO3OyXa B IIPOTOUHOH YacTH (B CIy4dae KOrma YpoBeHb
BoJIBI B Tpybe 6oree MOIOBUHEI AMaMeTpa IMPOTOYHO YaCTH WM IPY CHILHOH KaBH-
Tauuu 3a tenioM obtekanus) Ha JKKU uHAaMIiMpyeTcs HyleBoe 3HaudeHHe pacxona U
CHMBOJI «A», IIpU 3TOM INOCTYIUIEHHE HMITyJIhCOB 10 MMITyJIbCHOMY CHTHAIY IIpe-
Kpamaercs, 3HauyeHHe TOKa II0 TOKOBOMY CHTHalIy ycraHaBimBaercs (3,90 = 0,05)
w (20,8 + 0,8) MA npu Bo3pacTaronieli W yOrIBaromeli xapaKTepUCTHKaX COOT-
BETCTBEHHO, 10 IM(pOBHIM CHTHAIAM IepefaeTcs HylieBOe 3Ha4eHHe pacxoa U yc-
TaHaB/MBaeTcs ¢iar «Bo3gyx B IPOTOIHON YacT.

1.2.11.7 Tlpu oTCYTCTBHH BOIBI B IIPOTOYHOM 4acTH WM B CiIydae, KOIZla ypo-
BeHb BOJILI MEHee IOJIOBHMHBI JuaMeTpa npoTodHo# yacté Ha JKKM unmummpyercs
HyJieBOe 3Ha4deHue pacxona u cuMpoi “E”. I1o AMITyJIECHOMY CHTHATY IOCTYIUIEHHE
HMITyJIECOB NpeKpaliaercs, o IuppoBbIM CUTHAJIAM IlepeaeTcs HyJeBoe 3HaJeHUe
pacxona u ycraHobieH ¢uar «[IpoTouHas yacTh He 3arojHeHa». 3HAYEHHWe TOKA Io
TOKOBOMY CHTHATYy ycTaHarimsaercs (3,90 + 0,05) wm (20,8 £ 0,8) MA npu Bo3pacTaro-
HieH Wi yObIBaIOIEH XapakTeprCTHKaX COOTBETCTBEHHO.

TIpmmeuanue — IIpu ycTaHOBIEHHH HyJEBOIO 3Ha4YCHMS HIDKHETO Ipeferna ms-
MepeHHs. IO TOKOBOMY CHTHAIly 3Ha4eHHe TOKa IPY HACTYIUICHMH HCKIIOYHTEBHBIX
curyarmii mo 1.2.11.3, 1.2.11.4 ycranarmisaercs (4,00 £ 0,05) rm1 (20,00 £ 0,05) MA npu
BO3pacTaromiel Wwin yosmaromeit XxapakTepUCTHKaX COOTBETCTBEHHO.

1.2.12 TyHaMu4decKue XapaKTepUCTHKH

1.2.12.1 Bpems ycTaHOBNEHHS BCEX BHIXOIHBIX CUTHAIOB IIpeoOpa3oBarens
fo, €, TIOCIIE CKaYK000Pa3HOIo M3MEHEHHA pacxolia OT HEKOTOPOIo 3HAYEHH JI0 3Ha-

geHus O He IpeBHINAET 3Ha4UeHNUs, BRIYUCIIIEMOro 1o hopMyIie:

Jluct
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INoanuce u sara

Hus. Ne ny6n.

B3am. uns. Ne

TJonnucs u nara
T A by

to =3ty + 60%/Q,

(1.10)

re  f7—BpeMs neMIIGUpOBaHUs, yCTaHaRMBaeMoe B quanaszose ot 0,5 no 85,0 c;
k — xosdrmrenT npeobpasoparms (k-dakrop) npeobGpazoBatens BLIGHpaeTcs
1o Tabmue 1.3.
Tabmma 1.3
My, | 4 k Ay, Gy k Ay, d k,
MM | MM | M/l | MM MM | MAelm) | vv | mM | w/(ulD)
25 5,4 0,02398 80 17,0 0,84080 | 200 34,5 | 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

Ilpumedanne - dy, - HOMMHAIIBHELHA pa3sMep Tena 00TeKaHus

1.2.12.2 BpeMs yCTaHOBJEHHS BCEX BBIXOAHEIX CHUTHAIOB Npeo6pa3oBa-
TeJA ly, C, TIOCTE CKAYKOOOPa3HOro yMEHBIICHHE pacxofa O HyJS He IPEBEIIIacT
3HA4€HHs], BEIYUCIIEMOro 110 GOpMyJIe: |

to= 3ty + 15%/Qmin,
rae ty k— toxe, 9to U B popmyie (1.10);

(1.11)

Opmin — MUHAMAJIIBHEIN pacxof cornacHo Tabmne 1.1.

IIprmevanus
1 Tlox BpemMeHEM YCTaHOBIIEHH BBIXOAHOIO CHTHANIA IOHHUMAIOT BPEMS, IpO-

leniee ¢ MOMeHTa cxatncooGpaBﬁoro HM3MEHEHMI M3MEPSIEMOro rapamerpa, A0 Mo-
MEHTa, KOIrja BEIXOJHOH CHTHaJI IIpeoOpa3oBaTelnsi OKOHYATEIEHO BOWAET B 30HY yc-
TaHOBHUBINETOCH COCTOSIHHS, OTIMYAIOIIyIocs Ha £ 5 % 0T M3MeHEHHA BBIXOTHOIO
CHTHAJIa, COOTBETCTBYIOIIEI0 CKaYKy M3MEPSIEMOro apamMerpa.

2 Ilpu mpoBepke TMHAMMYECKHX XapaKTEPUCTUK UMITYJIbCHOTO CHIHAJIA BPEMS

- YCTaHOBJICHUA HMITYJIBCHOTO CHIHaJla npeo6pa303aTeJm tQ I1ocCJIie cxatncoo6pa3Horo

HM3MEHEHHS PacxXoia OT HEKOTOPOro 3Ha4eHMs N0 3Ha4deHus (), oIpeaenieMoe IO
dopmyne (1.10), yBemauBaeTcs Ha NEPHOJ CIENOBAHMS MMITYJIbCA, BLMHCICHHBIH
no ¢popmyie (1.5).

3 Ilpu mpoBepke MHAMHUYECKHX XapaKTEPUCTHUK LM(POBOTO CHIHANA YYHTEI-
Baercs Bpems onpoca HART-macrepa — ue Gomnee 1 ¢.

1.2.13 ITapameTps! 3IEKTPHIECKON H30IAIIMH Ipeo6pa3oBaTeis

1.2.13.1 Onexrprdeckas 30U mpeobpa3oBaress MeXIy SIEKTPHIECKHMH

5YEd.

HB. Ne noan.

CIIMHU MMITYJIBCHOI'O, TOKOBOI'O. IIMMPOBOI'O HA 62136 MOdBUS- OTOKOJIa
JIucr
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BBIXOJHEIX CHTHAJIOB M KOPITYCOM IpeoOpasoBaTens IpH TeMIlepaType OKpYyXKarole-
ro Bo3zyxa (25 * 10) °C u oTHOCHTENBHOI BIaxHOCTH 0T 30 10 80 % BHIEpKHUBaET
HaIpsDKeHHe TIepeMEHHOTO TOKa CHHYyCOUIaTbHOM (GopMBl 4acToToit oT 45 1o 65 I'n
co cpemHeKBanpaTdeckuM 3HayeHueM 150 B B Teuenwre 1 mun. ITpn 5TOM TOK yTey-

KH He TIpeBBIIIaeT 3HaueHus 1 MA.

1.2.13.2 DrnexTprdecKas H30JSLHA TpeoOpa3oBaTelis MeXIY NIeKTPHIECKUMH
LEIMH MMITYJILCHOTO, TOKOBOrO, IidpoBoro Ha 6aze ModBus-npoTokona BbIXOZ-
HBIX CHTHAJIOB U KOPITYCOM IIpeoOpa3oBarelis P OTHOCHTEILHOH BiiaxkHocTH (95 + 3) %
C TeMIIepaTypoil OKpyxaromero Bozayxa 35 °C BBIAEpXKHMBaCT HalpKEHHE Iepe-
MEHHOT'0 TOKa CHHYCOHIAIBbHON (hopMBI JacToToi oT 45 1o 65 I'll co cpenHexkBanpa-
THYeckuM 3HaveHneM 150 B B Tedende 1 MuH. ITpy 3TOM TOK YTEUKH HE IPEBHINAET
3Ha4yeHus 1 MA.

1.2.13.3 DnexTpudeckoe COMPOTHBICHHUE H30JLALMK MEXIY JIEKTPHISCKHMH
LEeNAMH HMITYJILCHOTO, TOKOBOrO, IU(poBoro Ha 6aze ModBus-mmporoxona BBIXON-
HBIX CHTHAIIOB ¥ KOPITyCOM Ipeobpa3oBaTells He MEHee:

- 1 MOwM npm otHOCHTENBHOM BiakHOCTH (95 £ 3) % u TeMneparype OKpy-
KAIOIIETro BO3MyXa IUToC OT 15 110 35 0C;

- 5 MOM 1ipy TeMIlepaType OKpy»Karollero Bo3ayxa muoc (70 £ 2) °C;

- 20 MOM IpH TeMIIepaType OKpY>Kalolero Bodayxa (25 + 10) °C u otHOCH-
TenpHOM BraxxHocTH ot 30 1o 80 Y.

1.2.14 IIpeobpa3oBarens yCTOHYNB K BO3JEHCTBHIO BHEIIHETO NEPEMEHHOIO C
gacToToit 50 I'll ¥ HOCTOSHHOrO MarHMTHOT'O TIOJIs HAaIpsDKEHHOCTHIo 10 400 A/M.

1.2.15 TIpeoGpasoBarens, B 3aBUCHMOCTH OT HCIIONHEHHSA, YCTOMYMB K BO3-
IeHCTBHIO TEMIIEPATY Pl OKPYXKAIOILIETO BO3AyXa B CIIENYIONIEM IHATIA30HE:

- ot MuHyc 40 1o wnoc 70 °C — ms ncnomHeru# 6e3 XKKH;

- ot munyc 10 no mwoc 60 °C — mg ucnonaeHuH ¢ XXKH.

1.2.16 IIpeobpa3oBareis yCTOWYMB K BO3AEHCTBHIO aTMOCHEPHOTO JaBJIEHHS

ot 84,0 o 106,7 xI'1a (ot 630 no 800 MM pT.CT.).
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1.2.17 IlpeobpazoBarens yCTOHYHMB K BO3AEHCTBUIO MOBBILIEHHON BIaXHOCTH
oKpyxarower cpensl (95+3)% npu temreparype witoc 35 °C u 60jee HU3KHUX TeM-
neparypax, 6e3 KOHIeHCaIliX BIIar.

1.2.18 Ilpeobpa3oBaTens Mo 3aIMIIEHHOCTH OT BO3JEHCTBHS OKpYyXKarome
cpensl (IBUTH ¥ BOAbI) cooTBeTcTBYeT HcnonHeHmo [P65 mo T'OCT 14254,

1.2.19 Tlpeobpa3zoBaTens mpodeH IpH BO3AEHCTBHM BUOpAlLMM, COOTBETCT-
Byromieit ucrronHerno N4 o 'OCT 12997.

1.2.20 IlpeobpazoBarens ynoBiIeTBOpseT TpeOOBaHMAM IO 3IEKTPOMATrHHTHOM
coeMectumocTH, coryiacHo I'OCT P 51649:

1.2.20.1 YcTOMIMBOCTE K BO3NEHCTBUIO MHIY CTPHANBHEIX paIHOIIOMEX:

a) Ipeobpa3oBaTeNlb yCTOWIMB K BO3IEHCTBHIO HAHOCEKYHIHBIX UMITYJIECHBIX
noMex B cooTBeTcTBHH ¢ 'OCT P 51317.4.4, creneHs »XeCTKOCTH 3;

6) mpeobpa3oBaTelb yCTONYMB K BO3LEHCTBHUIO MHKPOCEKYHIHBIX HMILYJIBC-
HBIX TToMex Oobioit sHepriu B cootBeTcTBUH ¢ ['OCT P 51317.4.5, cTenens xect-
KOCTH 1 IO cxeMe «IIpOBOA-IIPOBOI» M CTEIEHb XXECTKOCTH 2 IO CXeMe «IIPOBOI-
3eMILDY;

B) IIpeobpa3zoBaTeNb yCTOHYMB K BO3IEHCTBHIO paJHOYaCTOTHOTO 3JieKTpoMar-
HUTHOTO 10N (B Auana3oHe 4actoT oT 26 no 1000 MI'w) B cootBerctBEu ¢ 'OCT P
51317.4.3, cTenieHb XKECTKOCTH 2; ’

r) mpeobpa3oBaTeib YCTOWYHB K BO3AEHUCTBHIO 3JEKTPOCTATHIECKHIX Pa3pAnoB
B cootBercTBuM ¢ ['OCT P 51317.4.2, cTeneHs XeCTKOCTH 2 IPY KOHTAKTHOM pa3-
pAZe U cTelleHb )KeCTKOCTH 3 IIPU BO3AYLIHOM pa3paze;

Kpurepuii kadecTBa QyHKIIMOHHPOBAHUA — A.

1.2.20.2 JlomomHWTENbHAS MOrPEIIHOCTD IIpeodpa3oBaTelis 0 TOKOBOMY BEHI-

XOIHOMY CHTHAIY, BEI3BaHHAs BO3IEHCTBHEM MHIYCTPUAIBHEIX IIOMEX He IpeBhlIla-

et + 1 % oT muana3zoHa U3MepeHHs.

ITpumedanue — Yposens BU-mynecamuii B mosioce 9acToT cBbiue 5 kI 11 1 aM-

IUTITYJa MMITYJIbCOB BEIXOQHOTO CHIHAJIA UTUTENBHOCTEIO MeHee 100 Mc He HOpMH-

PYIOTCH.
1.2.20.3 TIpeobpa3zoBaTens COOTBETCTBYeT HOPMaM IIOMEXO3MHCCHH, YCTa-

HoBiIeHHbM 1t ki1acca b mo TOCT P 51318.22.
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1.2.21 IlpotoyHas yacTs Ipeobpa3zoBaTess NODKHA OBITh IPOYHOH K BO3IEH-
CTBHIO MCTIBITATENBHOTO JaBieHys 10 2,4 MITa (24 kre/ev).

1.2.22 Martepuainbl, U3 KOTOPBIX H3TOTOBIEHBl KOHTAaKTHPYIOIHE C H3Mepse-
MO CpeJoi 371eMeHTHI KOHCTPYKIIMH IpeoOpa3oBaTes, yKa3aHsl B IIPHIIOXeHHH b.

1.2.23 T'abapuTHEIEe M YCTAHOBOYHBIE Pa3Mephl  Macca IpeobpasoBaTens IpH-
BeZleHb! B IIpIIoXkeHNH E.

1.2.24 TpeboBanus k peoOpa3oBaTellio B TPAHCIIOPTHOM Tape

1.2.24.1 IlpeoOpazoBarens B TPaHCHIOPTHOM Tape, B 3aBUCHMOCTH OT HCIIONHEHH,
TIpOYEH K BO3AEHCTBHIO TEMIIEPATyPhI OKPYXKAIOLIEN0 BO3/yXa B AUAlla30He:

- ot MuHyc 50 1o wnoc 50 °C — ms ucnomHern# 6e3 XKKU;

- ot MuHyc 20 no wnoc 50 °C — mya ucnonaenwni ¢ XK.

1.2.24.2 TIpeoSpazoBareis B TPaHCIOPTHOM Tape Mpo4YeH K BO3AECHCTBHIO IO~
BBIIIEHHOM BIAXHOCTH Bo3ayxa (95 + 3) % npu temneparype mwnoc 35°C u bonee
HU3KHX TEMIIepaTypax, 6e3 KOHAEHCalluy BJIATH.

1.2.24.3 IpeoGpazoBarenb B TPAaHCIIOPTHOH Tape IIPOYeH K BO3AEHCTBHIO BHO-
pamym no rpymme F3 mo T'OCT 12997, nefictByromiell B HanpaslieHHH, 0603HaYeH-
HOM Ha Tape MaHUITYJLIIIMOHHEIM 3HaKkoM "Bepx".

1.2.25 Cpenumii cpok ciy0Obl mpeoGpa3zoBaTens - He MeHee 8 JeT.

WLEL Y i Aoy pg
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1.3 CocraB u3genus

1.3.1 Ilpeo6pazoBatens mpeacTaBisieT coO00d MOHOOIOYHYIO KOHCTPYKLIHIO,
COCTOSIIIYIO U3 IIPOTOYHOM HacTH U 3NEKTPOHHOro 670ka. B cocTaB m3zemis BXOAST
TaKOK€ KOMIUIEKT MOHTa)XXHBIX YacTel COrTIaCHO IIPUIIOXKEHMIO B.

ITo TpeGoBaHmMIO 3aKa34KKa 32 OTAENBHYIO IUIaTy IOCTABIIOTCS CIIEHYIOIe
M3EIS: -

- IEPEXOIHUK C 3alIOPHON apMaTypoii;

- 3ar11yun<a;

- TEXHOJIOTHYecKas BCTaBKa;

- 3ar1acHOE TeJio OOTeKaHus;

- IPUCHIOCOOJICHNE AJI IEMOHTaXA;

- CTpY€EBBIIPSIMUTEE;

- Kommynmxarop Metpan-650 TV 4213-032-12580824;

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

- HART — moneM Merpan-681 TY 4218-041-12580824;

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

- KoHOurypaumonHas nporpaMmma HART — Master u pykOBOACTBO MOJB30Ba-
tens nporpammbl HART — Master;

- koH(uryparmonHas nporpamma Modbus — Master 1 pykoBOACTBO HOJIB30Ba-~

tesa rporpaMmel Modbus — Master.
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1.4 YerpoticTBo 1 pabora

1.4.1 Ipuximun paboTsl peobpaszoBaTens

B mpeo6pasoBartene peann3oBaH BHXPEBOH METON M3MEpEHMA pacxona. JTOT
METOJ OCHOBaH Ha siBieHun Ban Kapmana: npu o6TekaHMM HETIOABIDKHOTO TBEPHOTO
TeNa TI0TOKOM JKHIKOCTH 3a TenoM obpasyeTcs BHXpeBas NOPOXKa, COCTOSINas U3
BHXpEH, II00YEPENHO CPBIBAIOLIAXCS C IPOTUBOIIONIOXHEIX CTOPOH TeNa.

Ha pucynxe 1.1 nokazano o6Texkanue mpu3Mbl IOTOKOM B 06pa3oBaHUe BUXPEH.

Pucynox 1.1

YacToTa 06pa3oBaHMs BUXpeH 3a TeIOM IIPONOPIMOHATIFHA CKOPOCTH IIOTOKA.
JleTexTHpOBaHMEe BUXpeH U ONpeLesieHNe YaCTOTH UX 00pa3oBaHUsA MO3BOJIIET OIpe-
IeTIUTH CKOPOCTH ¥ 0O BEMHBII pacXo]] Cpelsl.

B KadecTBe Tella 0GTEKAHHS IIPUMEHSETCS TpU3Ma TpaleLeuaIbHOTO ceye-
HHS, a JeTeKTHPOBAHHE BUXPEH [IPOMBONATCS C IIOMOIIBIO YIBTPa3ByKOBOTO JIy4a.

1.4.2 Ommicanvie GyHKIHMOHATBHOM CXEMB

IIpeobpa3zoBaTesb COCTOUT U3 IIPOTOYHOMN JaCTH U SJIEKTPOHHOrO 6110Ka.

Bbrok-cxeMa npeo6pa3oBarens NpuBeeHa Ha pUCyHKe 1.2.

JIucr
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Pucynok 1.2 - biok-cxema npeo6pasoBareinsa

B kopmyce nMpoTo4HOM 9acTi pacloNoXKeHH! Tello 06TeKaHus - IpU3Ma Tparie-
neunansHoH popmsl (1), meezousydarers [TH (2), meesonpuemumk [T (3) i Tepmo-
nataux (7).

ONeKTpOHHBIH O/0K BKIOYaeT B cebs reneparop (4), dhasosni gerektop (5), MuK-
PONpPOLIECCOPHBIH afanTHBHEIN QWIBTP ¢ 610KkOM (GOPMHPOBAHMS BHIXONHBIX CHIHA-
0B (6).

Teno obTexaHys pacTIONOXeHO Ha BXOJE YXIIKOCTH B TIPOTOYHY!O 9acTh. [Ipu o6e-
KaHHM 9TOTO Tella IIOTOKOM JKHIKOCTH 3a HHMM 00OpasyeTcs BHXpeBas IOpOXKa, 9acToTa
CJIEZIOBAHUS BUXpEH B KOTOpOM C BBICOKOH TOYHOCTBHIO IMPOIOPLMOHANEHA OOBEMHOMY
pacxomy.

3a TenoM 0OTeKaHHUs B KOpIyce IIPOTOYHON YaCTH JHUAMETPAIBHO IMPOTHBOIO-
JIOXHO JPYT APYTY PacloOXKeHb! YIbTPa3ByKOBbIE Ibe30M3TydaTes 1IN u ree3ompu-
emuuk [II1. Ha ITA ot renepatopa nonaetcs iepeMeHHOe HanpsDKeHHe, KOTOpOoe Ipe-
obpasyercs B yIbTpa3sBYKOBbIe konebanus. [Ipoiias yepes mOTOK, 3TH KojebaHus B pe-
3yJIbTaTe B3aMMOZEHCTBHUS ¢ BHXPSIMH OKa3bIBAIOTCS MOLYJIMPOBAHHEIMHE 10 (pase. Ha
I ymsTpasByKoBEle KoNeGaHus NpeobpasyloTcs B JMEKTpHUecKHe M MOZAIOTCS Ha

(ba30BEIi HETEKTOp.

Jluct
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g yBenyueHus IMHAMUYEeCKOro IManasoHa npeobpasoBaTend 3a CYeT U3Me-
PEeHHS MaJIBIX PacxoloB, IZle XapaKTepUCTHKa mpeobpa3oBaTesd HEJIMHEWHA U 3aBU-
CHUT OT TeMIIEpaTyphl TEIUIOHOCUTES, B IPOTOYHYIO YaCTh YCTAHOBJICH TEPMOAATIHK.
IToxazanus TepMOJATIMKa aBTOMATHIECKH YIUTBHIBAIOTCS IIPH BEMHMCIEHUH pacxoia
B 06J1aCTH MaJIbIX ero 3HaYeHuH.

Ha ¢azoBoM meTekTope olpenensercs pasHocTh (a3 MeXXITy CUTHaJIaMH C IIPH-
eMHHKa M OmopHOro reHepatopa. Ha Berxozne ¢aszoBoro merexropa obpasyercs Ha-
IpsDKEHNE, YacToTa M3MEHEHHA KOTOPOro paBHa 4acTore 0Opa3oBaHHI BUXpPEH U gB-
JIIeTcs Mepo# pacxona.

Jns mrsTpaumy crydaifHEIX COCTaBIIIIONMX CHTHAN ¢ ($a30BOro AETEKTOpa
TofaeTcs Ha MHUKpPOIPOLIECCOPHBIH aanTUBHBINA GHILTP M 3aTeM B 610K dhopmupo-
BaHWS BEIXOJHBIX CUT'HAJIOB.

TaxuMm o6pasom, B pe3yisTare Mpeobpa3oBaHmii ¥ IporpaMMHOM obpaboTiu
9JIEKTPOHHEIA MOIY b GOpPMHUpYET BEIXOAHBIE CUTHANBI, yKa3aHHbIe B 1.2.4.

1.4.3 Koucrpykuus npeobpasosarerns

JIuer

. OcHoBHBIE 3JTEMEHTHI KOHCTPYKLIMH IIpeoOpasoBaTeli IpUBeAcHEI Ha pUcyHKe 1.3.
o
§ IpoTtounas 9acTs npeobpaszoBarend (1) npencraBnsger coboil MOMbL MUTUHID
Q
=
Ex CIIELMABHOM KOHCTPYKIMH, B KOTOPOM YCTAQHOBJEHHI Telo obTekaHus (2), TepMO-
aTuYpK ¥ ITbe3onpeobpasoBareny.
g s cHrokeHus TpeGOBaHMIA K IIHHAM NIPSIMBIX Y9aCTKOB 10 ¥ 1ocie mpeobpa-
2 30BaTelld M IOBBIIEHWA BPEMEHHOM CTaOMIIBHOCTH METPOJIOTMYECKHMX XapaKTepH-
=]
]
= CTHK Npeo0pa3oBaTeisi MCIOME3YIOTCS KOHUYECKUE CYXXEHHs IOTOKa — KOHOY30p H
12 mihdy30p, YCTAHOBJIEHHBIE Ha BXOJEe B IPOTOYHYIO YaCTh M BEIXOZAE U3 IPOTOYHOMN
-]
=
; gactH. Y npeobpazosareneit ucnomHeHuit A u L xordy30p 1 1uddy30p BHITOIHEHE
- 5]
- = HETOCPEACTBEHHO B IIPOTOYHOM YacTH, y npeobpaszoparenei ucrnonHeHus B xonby-
1. § 30p ¥ muddy30p HrOTOBIIOTCS ¥ MOHTHPYIOTCS OTACIBHO. Y INpeobpasoBareneit
= RN
=<
= § Hy250, y300 MM xordy30pH ¥ 11 Py30pbl OTCYTCTBYIOT.
Q
=
§ > O6mmii Bun npeobpasoBareneif, rabapUTHbIE U YCTaHOBOYHEIE pa3Mepsl IIpH-
N BeJIeHbI B IpriioxeHud E.
= N\
=1
£ ey
E
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Jns yBenHyeHus cpoka CIIy>XOBl Ipeobpa3oBaTeliss i MUHHMHU3ALMH OTIIONKE-

HUM NIPOTOYHAd YaCTh M3TOTOBNIEHA U3 HEpiKaBelollel cTanu U 06paboTana o BEICO-

KOMY KJIaCCy YHCTOTHI [IOBEPXHOCTH.
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Jns mpoBeneHUs NEPHOAMYECKOH MOBEPKU TENO OOTEKAHMS CHENAHO CHEM-

HBIM. V3BneueHre M yCTaHOBKY Tena OOTEKaHWA énenyeT IIPOU3BOAUTE COTTIACHO
2.2.5 HacTosIIero pyKoBOACTBA I10 3KCILTyaTaLlUuH.

DNeKTpOHHEIHA 670K MpeobpazoBaTeNd pasMellleH B OTHETLHOM Kopiyce (3),
COEIMHEHHOM C IIPOTOYHOM 4YacThiO TpyOdaTeM KpoHIITeHHOM (4). B xopmyce pas-
MellleHbI 3JIEKTPOHHBIE IUIaThl M KileMMHas konozka (5). Ha kononke pasMelneHs! 1Ba
cseroguoza (6).

CBedeHne kpacHOTO CBETOAMOLA CUTHATM3UPYET O BOSHUKHOBEHUH HCKIIOYH-
TenbHOM curyamuu (1.2.11.1). 3eneHpl CBETOAMOA MHraeT IPU MOCTYIUIEHHH HM-
ITyJIbca Ha HMITYJIbCHBIN BBIXOJ] peoOpa3oBaTes.

Ilpeob6pazoBarens wmmeer canbHukOBRIM BBOA (10) wm  BHIKY
2PMI22B10HLI1E1B mrrencensHOro pasbema (7) (B 3aBUCHMOCTH OT 3aKasa), KOTO-
phle CIyXar JUis COe[UHeHHs peoOpa3oBaTelis [0 MMITYJIbCHOMY BBIXOZHOMY CHI-
HaJIy CO BTOPHYHBIMH ITprbopaMu. ITpy HAITHYHK aHAJIOrOBOIO TOKOBOI'O CHTHAIa ¥

(wn) BRIXOZHOTO CHTH&Ia Ha IM(poBOM HHTep(eiice Ha MPOTUBOIOIOXHOH GoKO-

’ BOIM CTOpOHE Kopiryca pacronaraercs posetka 2PM22B10I'1B1 (8). Kopmyc smek-

]

g TPOHHOTO 6J10Ka 3aKphIT Kpbimnkamu (11) u (12), yIUIoTHEHHEe KOTOPHIX IPOU3BOIMT-

Q

=

g Sl pe3HHOBBIMH KOJBIIaMH.

= .

XKUY (npu Hamaguy) pazMemaeTcs o] CTEKIIOM KPHIIIKY 3JIEKTPOHHOTO 6I10-

g ka (12). Y npeobpazosareneii 6e3 JKKU kprimxa BeITonHEHa Oe3 cTexa.

2 1.4.4 Bri6op Tunopasmepa mpeobpa3oBaTes

-

: N

= OmHMM U3 BaXXHEHIIMX YCIOBHI INTaTHOM pabGoThI Ipeobpa3oBaTeld U IOyde-
12 HHS JOCTOBEPHBIX PE3YJILTATOB U3MEPEHMI NPU OpraHM3alliy y4deTa SHEproHOCHTe-

-

=]

; neil sBiAeTcs BHIOOpP ONTHMAIBHOTO THIIOpa3Mepa MpeoOpa3oBaTelsi, OCHOBHBIMH

= KPHTEPUIMH KOTOPOT'O CITyXaT:

" § - COOTBETCTBHE XapaKTepHCTHK IpeoOpa3oBareliedl pealbHbIM TEXHOJIOTH-

< “ .

g ‘h\g\ 9ecKUM IapameTpaM (Iuana3oHy pealbHBIX pacxX0OB, JABIEHHUIO B CETH, CBONCTBaM

Q

=

g5 § U3MepAEMOi Cpenbl);

=4

\\\ - [OuaMeTp YCIIOBHOTO IPOX0Ja TPyOOmpoBOa;

HIE - OIleHKa JOIOJIHUTENbHBIX THAPAaBINYEeCKIX IOTePh;

2IxX
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- HaJIMYHe dIIEMEHTOB aBTOMATHKA U PeTyIMPOBAHIA.

Ipu aHanM3e TeXHUYECKUX YCIOBHMI Ha YCTaHOBKY Npeobpasoarells He06X0-
IIMMO PACIIONaraTh CBEJeHUSIMU O peasbHBIX IapaMeTpax TeIUIOHOCHTeNs B Tpybo-
IpPOBOJIE ¥ PACCMATPHUBATh TOT (JakTOP B KOMIUIEKCE, YUHTBIBas TEIUIOBYIO Harpy3Ky
Ha 00BEKT U TEMIIEpaTypHEIM rpadyk (LIl CHUCTEM TeIUTOCHAOXEHUs), KOJIMIECTBO
BOZOPa30OpHEIX YCTPOMCTB (WIS CUCTEM FOpSH4ero M XOIOJHOr0 BOXOCHAOXKEeHUT) U
PEXKHMBI T0TpeOTeH .

JlraMeTp yCIOBHOTO IIPOX0Aa TPYOOIpOBOZAA 3a9acTyIO 3HAYUTENbHO OobIIe
IMaMeTpa YCIOBHOTO MPOX0Aa MOHTHPYeMOro npeobpa3oBaTells, OCKOIbKY peab-
HBle PacXoJibl, KaK IPABHIIO, MEHBIIE PACYETHBIX BEMYMH, 4 JUHAMIYECKIH Harna-
30H mpeoGpa3oBaTeNs IOCTATOTHO BENMK JUI NPOBENEHHS W3MEDEHHMI B IIMPOKOH
obnactu pacxonoB. [losToMy He clieqyeT OTOXAECTBIATH IHAMETP YCIOBHOTO IpO-
xoza TpyborpoBoJa ¢ IMaMeTpoM yCJIOBHoro rpoxoza npeobpa3oBaTes.

Tpy OLIeHKe JOIONHUTEIBHBIX MHAPABINYECKUX [10Teph, OOYCIOBIEHHBIX yC-
TAHOBKOM MpeoOpa3oBarels, BAKHBIMH I10Ka3aTeIMH SBILTIOTCS 3HaYeHMA CyINecT-

BYIOIIHUX Hallopa U rneperniaga JaBJIeHUA B 1py60np0301[e. Menrpiee COITPOTUBJICHHE

Jlucr

g

? uMeeT npeo0pazoBarelslb pacxofia, JHaMeTp YCIOBHOTO IIPOX0Ja KOTOporo Gimmke K

3

§ - IMaMeTpy YCIOBHOIO mpoxona TpyOompoBoza (MeTonuKa OLEHKH IOTePh JaBJICHHA
npueeneHa B npuioxenun J1). Bribupas npeofpazoparens, HeoOXOMIMO TaloKe ydIH-

& THIBAaTh HAJMYHE B CHCTEME 3JIEMEHTOB aBTOMAaTHMKU U PETYIHUPOBAHMS, ITOCKOJIBKY

; P peryIUpOBaHMH MOXXET BO3HUKHYTH TaKOH pexcM, KOrZa pacxo/ SHeproHOCHTe-

= JIs1 MOXKET OKa3aThCs B 00/1aCTH MHMHHMAIBHOIO pacxofia (WM HIbKe) [T BRIGPAHHOTO

2 THUIIOpa3Mepa npeodpazoBares. )

P

§ TaxuM 06pa3oM, IPHHIMAsA BO BHAMAHHE BHIIICH3IOXKEHHOE U YUHTHIBAs T10-

- TPEIHOCTD U3MEePEHHH, HeOOXOIMMO CTPEMHTECS, YTOOH! peallbHbINA pacxol KOHTpO-

. § THpyeMoi MKocrH HaXOJWJICS BO BTOpPOHM TpeTH HHala30oHa pacxofia BRIOpaHHOTO

g §§ THIIOpa3Mepa npeobpa3oBarels. .

g
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JIEHHOH K KOpIyCy npeoOpa3oBares.

1.5 MapkHpoBKa H IJIOMOHpPOBaHHE

1.5.1 MapxupoBka

1.5.1.1 MapxupoBka npeobpa3zopatelst IPOU3BOAUTCSA Ha TaOIMUKe, IPUKpEI-

1.5.1.2 MapkupoBKa COREpP>KHUT CIIELYIOIIYI0 HHOOPMALIHIO:

- 3HaK yTBEPKIEHHUA THIIA CPEICTBa U3MEpEHMI;

- HAaMEHOBAHHE Hpeo6pa303aTeJ151;

- TEXHHYICCKHE XapaKTECPHCTHKHA:

tunopasMmep (Iy);

MaKCHManbHbIH pacXon (Oha);

Hanpspkerue mTatus (U,y,);

MaKCHMaJIbHOe pabouee naBiieHHE (P,gs);

MeCsILl, TOZ BBIITyCKa M 3aBOJICKOM HoMep Ipeo6pa3oBaTes.

1.5.1.3 Ha xopnyce IpoTo4HO# 9acTH CTPEJIKOH yKa3aHo HallpaBiIeHHE [T0TOKA

HM3MEPAEMOH KUIOKOCTH.

]

[

[+:]

= 1.5.2 TInoMGupoBanue

g

5 1.5.2.1 ITnom6upoBaHye TPOU3BOAUTCS C LENEIO IOATBEPKACHHUS IPOXOXKIE-
= .

HUs IIpeobpa3oBaTeieM IEPBUYHON WIH [IEPHOANIECKOH TIOBEPOK.

g 1.5.2.2 TInombupoBaHue npeoOpa3oBaTelli OCYIIECTBIAETCS YCTAHOBKOM Ha-
5 .

2 BECHOH ILIOMOBI [ ocrioBepHTeNll H2 KOHTPOBOYHYIO IPOBOJIOKY OONTOB, KPEILAIIHX
o
| = )

= TeJI0 OOTeKaHWs B IPOTOYHOM HacTH MpeoOpa3oBaTelsd, M YCTAaHOBKOM MaCTHYHOMH

12 roM651 INocrioepuTens u mwioM6s1 OTK Ha KOpITyCHEIE JETATH 3/1€KTPOHHOrO IIpe-

o

=

= obpazoBares.

|3
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2 UCITIOJIb30BAHME 11O HABHAYEHUIO

2.1 IToaroToBKa H3/1eJHs K HCIOJIb30BAHUIO

2.1.1 Meps! 6e30nacHOCTH

2.1.1.1 IIpu MoHTaXe, SKCILTyaTalluy, TEXHUIECKOM OOCITy>KMBaHHHU H JI€MOH-
TaxKe rpeobpa3oBareisi HeOOXOAMMO CTporoe cobmoneHue obumx mpasmua 6e3omac-
HOCTH, YUMTHIBAIOIIIX CrielH(Ky KOHKPETHOTO BHa paboT.

2.1.1.2 Bce onepauuy 1o npoBepKe, TPaHCIIOPTHPOBAHMIO H XPaHEHMIO IIpe-
ob6pasoBareJisi IPOBOAKUTE, COOOAs TPeOOBaHHS 10 3allATe IEKTPOHHOro 6110Ka OT
CTAaTHYECKOT'0 AIIeKTPUYeCcTBa: |

- TPaHCIIOPTHUPOBAHHME U XpaHeHHe npeobpasoBaTeneil Ha BceX dTanax IIPOH3-
BOJIUTE C 3aKPHITHIMU KPBIIIIKaMU;

- IIpH TIOBEPKE H IONKIOYEeHHH IpeobpasoBareneii MONb30BaTECS aHTHCTATH-
geckuMH Opacieramu;

- paboume MecTa IpH IoBepke npeobpaszoBaTened JODKHBI MMETH BIIEKTPO-
IIPOBOASIIIEE TOKPBITHE, COEAUHEHHOE C IMMHOA 3a3eMIICHHS,

- BCe IIpMMEHAeMEIe VIS TOBEPKHU MPHOOPHI JODKHEI OBITH 3a3€MIICHEL

2.1.1.3 K MoHTaxy (IeMOHTaXYy), SKCIUTyaTalllH, TeEXHUIeCKOMY 00CTyX1Ba-
HIIO npeobpasoBareneil JOIDKHBI OITyCKAaThCs JIMIA, H3YIMBIIME HACTOSINEE PYKO-
BOZCTBO 110 3KCILTyaTalyiy IpeobpasoBareicii 1 mpoie e HHCTPYKTaXK IO TeXHHU-
ke 6e30macHOCTH IpH paboTe C DIIEKTPOTEXHUIECKUMH YCTAaHOBKAMH.

2.1.14 BHVIMAHVE: 3AIIPEIIAETCA OKCIUIYATAIIAA ITIPEOBPA-
30BATEJIA ITPU CHATBIX KPBIITIKAX!

2.1.1.5 O6s3aTeBHOrO 3a3eMIIEHHs KOpITyca IIpeoOpa3oBaTend He TpebyeTcs.
Onnako, IIpy NMUTaHUKA HECKOJNBKUX NpeoOpa3oBaTernedl 0T OJHOIO MCTOYHMKA ITHTa-
HYs (TIPY OTCYTCTBHH TATBBAaHIYECKOTO pa3/elieHHs] KaHaJoB [IMTaHMA) HeoOX0AMMO

obecrieyuTs PaBEHCTBO MOTCHLHAJIOB MEXOY MPOTOYHBIMHM 4YaCTAMH ITYTEM HX Ha-

JEeXHOr0o 3a3€MJIICHMI.

2.1.1.6 3amena, IprucoeIMHEHHE H OTCOENMHEHHE IIpeobpasoBareneil oT Maru-
CTpaneif, MOJBOAIIMX H3MEPAEMYIO CDPENy, JOJDKHBI MPOM3BOAUTECS NPH MOJHOM

OTCYTCTBHH JIaBJIEHHS B MarkCTpaJLIX.
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2.1.1.7 BHUIMAHHME: 3AITPEIIIAETCSI YCTAHOBKA U 3KCIUIYATA-
I[IA IIPEOBPA3OBATEJIAI HA OBBEKTAX, I'IE I1O YCJIOBUSIM PABOTEHI
SHAYEHWA JABJIEHVA MOI'YT ITPEBBICUTH JOITY CTUMOE 3HAYEHHWE
P=1,6 MIIA!

2.1.1.8 BHUMAHME: ITPWU ITTPOBEJEHMM MOHTAXHbBIX, ITYCKO-
HAJIAJOYHBIX PABOT U PEMOHTA 3ATIPEIIAETCA:

- [IPOM3BOIUTHL 3AMEHY JJIEKTPOPAIIMORJIEMEHTOB [ITPU
BKJIIOYEHHOM ITPEOBPA30OBATEJIE;

- UCTTIOJIb3OBATh HEWMCIIPABHBIE JJIEKTPOITPMIBOPBI, DJIEK-
TPOMHCTPYMEHTEHL, A TAKXKE UX ITPUMEHEHME BE3 ITOOKJIXOYEHMA
K ILIMHE 3AIATHOIO 3A3EMJIEHIAS!

2.1.1.9 Ilpu npoBeneHrH MOHTKHBIX pabOT ONaCHEIMH (haKTOpaMH .SIBJIHIOTCSI:

- HanpsDKeHHe IMTaHus ¢ JeUCTBYonMM 3HadeHHeM 10 220 B yactotoit 50 '
(TIp¥ pacnoNnoXeH!! BHEIIHETO WCTOYHIKA [HTAHHS npeobpa3oBareis B HENOCpe-
CTBEHHOM OIM30CTH OT MecTa YCTaHOBKH);

- M36BITOYHOE JaBJIeHHE B TPYOOIIPOBO/IE;

- TIOBHIIIEHHAs TeMIIepaTypa KOHTPOIHUPYEMOH JKHUIKOCTH.

2.1.1.10 ITepen nposenenueM paboT HeOOXOAMMO yOEIUTECS ¢ MOMOIIBIO H3-
MEpHTENBHBIX NMPHOOPOB, YTO Ha TPYOOIIPOBOAE OTCYICTBYET ONMACHOE IUIS HKW3HH
HaIIpsDKEHHEe ITOCTOSHHOTO WM IIEPEMEHHOTO TOKA.

2.1.2 Monrax npeobpazoBaTes

2.1.2.1 O6mmHe ykasanms

Bce paboThl 0 MOHTaXy, ITycCKO-HaNaKe, TEXHHIECKOMY OGCIYKMBAaHHIO H
PEeMOHTY Ipeobpa3soBaTelis JODKHE IIPOBOAUTECS ClIELHATH3APOBAHHEIMH IIPEITIpH-
ATHAMH, IMEIOIIIMH HeOOXOMMEIe JIMIIEH3MH Ha IPOM3BOICTBO KOHKPETHOTO BHAA
paboT.

MoHnTax 1omKeH IPOU3BOIUTECS B TOYHOM COOTBETCTBHH C IIPOEKTOM, COIJIa-

COBaHHBIM C SHeprocHabXaromieli opraHu3aliei.
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Ioxnuce u nata

Hus. Ne ny6n.
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A4 Ly

T

JIITHCH H 1aTa

Ilpy npoBeneHNH CBapOYHBIX paboT HE HOIMyCKaTh ITPOTEKAHHST CBAPOYHOIO
TOKa 4yepe3 mpeodpazoBarens. [Ipy 3TOM passeM Ui HOIKTFOYEHHS BHEUTHUX JJIeK-
TPHYECKHX Lienel JOKeH ObITh OTCOEUHEH OT IIpeobpasoBaTels.

Ilpy mpoBefeHNH MOHTaXHBIX paboT He HOITyCKaeTcs HCIIONb30BaTh CTOSK,
KaK MecTo 3axBata (py4Ka), Aj1d [lepeHoca, I0BOPOTa IIpeobpa3oBaTens U T.11.

Bpeska npeobpazoareins B TpyOOnpoBoz ¢ GONMBIIMM WA MEHBIIUM JHaMeT-
POM, YeM JHaMeTp YCIOBHOIO Ipoxona npeo6pa303arem, IOJDKHA TIPOU3BOIUTECS
TOJIBKO IIPH TIOMOIIHM IEPeXOIHNKOB (KOH(Y30poB U TU((y30poB) C KOHYCHOCTHIO
1o 30 ° (yrox HakJIOHa 0 15 °©), ycTaHaBIMBaeMBIX BHE 30HBI IPSIMOIMHEHHBIX yda-
CTKOB.

IprcoemmHenve mpeoGpasoBarens K TpyOOIpoBOAy HODKHO OBITH IUIOTHEIM,
63 [IepeKocoB, IT0GHI He GBIIO yTedeK pH farneHnH 1o 1,6 MITa (16 krc/cM?).

Ha cirygait peMOHTa Wwin 3aMeHsI Iipeobpa3oBaTens nepes NpsMbIM yJaCTKOM
II0 MeCTa YCTRHOBKHM U IIOCJIe HETO peKOMEHIyeTCs yCTaHaBIUBaTh
3allOpHYI0 apMaTypy (1IapoBble KpaHbl, BEHTHIIH, 3a[ABIXXKH, KIallaHBI), a TaloKe
CITyCKaloIie yCTPOHCTBa AJI ONIOPOXKHEHHS OTKIIIoyaeMoro ydacrka. [Ipu pabore
npeoGpasoBaTeNs 3amopHas apMaTypa IDOJDKHA OBITH TOJIHOCTBIO OTKPBITA.

IIpeo6pa3zoBarens HODKeH OBITh YCTAHOBIEH TAKUM o6pa30M,‘ qT00BI Hallpas-
JIeHHe, YKa3aHHOe CTpeiKol Ha KOopIyce HpOTOUHOM 3acTH, COBHANaio ¢ Halpasie-
HYIEM [T0TOKa B TpyOOIpoBoe.

B cirydae HeOGXOIMMOCTH [OIyCKaeTCs IPOU3BOAUTH ONHOKPATHELA IIOBOPOT
KOpITyca 3JIEKTPOHHOIO 6710Ka Ha yroJ He mpeBbiuaromui + 90° OTHOCUTEIBHO ero
TIOJIOXKEHMS IIpH NoCTaBke mpeobpasoBarens. 11 3Toro Heo6X0qUMO OCIabUTh raii-
Ky (1103.9 pucyHok 1.3), mpousBecTH IMOBOPOT KOPIyca 3JIEKTPOHHOro 6J0ka Ha He-

00XOIUMBIH YTOJI U 3aTSAHYTH IaiKy.
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BHUMAHUWE: MHOI'OKPATHBII1 TTOBOPOT KOPITYCA DJIEK-
TPOHHOI'O BJIOKA WJIM [TOBOPOT HA YT'OJI BOJIEE 90 °© MOXET ITPU-

- BECTH K OBPLIBY ITPOBOJIOB 11 OTKA3Y ITPEOBPA3OBATEJLA!

Ipucoenuuenue X mpeobpa3oBaTenro BHEIIHUX HIEKTPHUECKHX IieTled Ciieqy-
€T MPOU3BOJUTH TOJBKO IIOCJIE OKOHYAHHS MOHTaXHBIX paboT Ha TpyOompoBoze, a
¥X OTCOEIUHEHHE - 10 Hadayla JEMOHTaXa.

Ecm uMeercst BepOATHOCTH 3acOpeHMA IIPOTOYHOHM 4YacTH IpeobpaszoBareiist
KPYIHBIMH KyCKaMH OKQJIHMHBI WIH APYTHMU HHOPOIHBIMH IPEAMETaMH, peKOMEHIY-
eTcs mepel npeobpasoBaTesieM BHE 30HEBI NPAMOJIMHEHHOr0 ydJacTka TpyOormpoBoza
YCTaHaRJIMBATh IPA3EBUKH WM QUILTPHL

He noryckaercs: ycraHOBKa IpeoOpa3oBareisl B 30HE PaciOIOKEHHS YCTPOHCTB, CO3-
JIAFOIIX BOKPYT ce0s1 MOIITHOE MATHUTHOE I10JIe (HAIIpUMED, CHIIOBBIX TPaHC(HOPMATOPOB).

BHUMAHUME: IIPU MOHTAXE HEOBXOIWUMO OFBPATUTH
OCOBOE BHUMAHUWE HA IMTPABUJIBHOCTH YCTAHOBKMU ITAPOHU-
TOBBIX IMPOKJIAJOK MEXIY KOPITYCOM ITPOTOYHOM YACTHU U
OJIIAHIIAMU. HE OOITYCKAETCS UX BBICTYIIAHUE BHYTPH ITPO-
TOYHON YACTH TPEOBPA3OBATEJII. BHYTPEHHMII TUAMETP
IMPOKJIAJIKY OOJDKHO BBITH HA 1,5-3,0 MM BOJIBIIE, YEM BHVYT-
PEHHUI TUAMETP KOPIIVCA ITPEOEPA3OBATEJIS!

Hapymenue ycnoBrii MOHTaXka IIPUBONHUT K 3HAYUTENLHOMY YBEIHYEHHIO IO~
TpemHOCTH npeobpa3oBaTel.

2.1.2.2 Bribop MecTa yCTaHOBKH NTpeobpazoBaTeiis

K npeo6pasoBaremo qomkeH OBITh 0becrieder CBOOOMHBIN JOCTYI 1Sl OCMOTpA.

Mecro ycraHoBKE HpeoGpasoBarelid JODKHO FapaHTHPOBATh IO SKCILTyaTa-
IO €3 BO3MOJKHEIX MeXaHIYEeCKHX TTOBPEX/ICHAHN ¥ OTCYTCTBHE ONAJAHHA BOEI
Ha KOpITyC 3JIEKTPOHHOro O110Ka.

BHUMAHMUE: 3ATIPEIIIAETCSI YCTAHOBKA ITPEOBPA3OBATEJIEA
B 3ATATUIMBLIEMBIX ITIOA3EMHBIX TEITVIOOHMKAITMOHHBIX KAMEPAX
U TIOMEIIEHIIX!
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Hus. Ne nogt.

MoHnTax mpeobpa3oBarend OOITycKaeTcs Ha BEPTUKAJIBHOM, FOPH30HTAIBHOM
HIIY HaKJIOHHOM TpYOOIIpOBOJE, IIPH 3TOM ndﬂxcHo OBITH COOIIFOEHO YCIIOBHE II0JI-
HOI'O 3al0JIHEHHS XKHUIOKOCTHIO BCero obbeMa NpsMONIMHEHHBIX Y4acTKOB Tpybompo-
BOJla ¥ IpOTOYHOH dacTH. IlpuMeprl ycTaHOBKM mpeoOGpa3oBarelsi [PUBENECHBI B
npuinoxenuy XK.

TIpu MoHTaXxXe mpeobpasoBaTes JOIDKHEI OBITH COOIIONEHE éneny}onme 005~
3aTeJIbHBIE YCIIOBUA:

1) ycTaHOBKa OCYIIECTRISETCA TAKUM 00pa3oM, 4TOOBI [IPOTOYHAS JacTh IIpe-
obpa3oBaresis Bcerlia ObUia 3anoHeHa BOJOH;

2) B TpybompoBOIE HE HOMKEH CKAIUTMBAThHCSA BO3HyX. s obecniedenus naH-
HOro TpeOOBaHMA peKOMEHIYeTCs yCTaHaBIUBATh Ipeobpa3oBaTely ¢ IPSIMBIMH yda-
CTKaMM Ha BOCXOJSAIMX HaKJIOHHBIX TPYGOIIPOBOXAX NOX yIIOM HE  MeHee 5 IO
Xofy TedeHust paboueii xumxocty. He pexoMeHIyeTcs ycTaHOBKa IpeobpazoBaTenei
Ha HHCXOJANIMX Y4acTKaX TpyGOIpOBO/Ia; |

3) npy HAIMYKM TaKWX 3IEMEHTOB TPYOOIIPOBOLOB ¥ apMaTyphl, KaK KOHIIe-
CKOe CyXXeHHe ¢ KOHYCHOCTHIO 10 30°, KpyTioe KONeHo, HOMHOCTEIO OTKPHITEIH BeH-
THIb WIM MApOBBIA KpaH, JIHHBI IPSMBIX YYacTKOB IO M IOCHE IpeoGpasoBaTens
IIOJDKHBI OBITE He MeHee 5 Iy u 2 [y COOTBETCTBEHHO; IPH HAIWYMHM IPOIHX 3JIe-
MCHTOB, BOSMYIIAIOIOHX MMOTOK (IIpsAMOE KOJCHO, I'PA3EBHK, IPyNia KOJIECH H T.I.)
IUTHHBI [IPSIMBIX Y9acTKOB JOJDKHBI COCTaBnSTh He MeHee 10 Iy u 5 [ly; coxpamenue
JUTMH NPSMBIX y9acTKoB 10 5 [y 1 2 [y BO3MOXHO IpH YCJIOBHH YCTaHOBKH CTpye-
BBITIPSMHTEILS;

4) npeoOpa3oBaTesi IODKHBI YCTAaHABIMBATBCSI B MECTaX C HacTOTOH M aM-
IwmTyno# Bubpar, He mpepbimaromux 80 I'n u 0,15 MM cooTBercTBeHHO. ITpy Ha-
JTIuH GONBIIETO YPOBHA BHOpaIuy, HEOOXOIMMO HCIONB30BaTh NOIOJHUTEIbHEIE
MEpBHI IJIs e YCTpaHEeHHU .

Ilpumevanue - Ilpumepsl ycraHOBKH Ipeo6pa3oBaTensd B HEKOTOPBIX TH-
MOBBIX CUTYallWSIX [IPUBEJEHbI B [IPHIOKeHHH )X, KOHCTPYKIUSA CTPYEBbITPIMHTENS

TIpUBeeHa B ipunoxenuu M.
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2.1.2.3 IToaroroska K MOHTaXY

TpancnopTHpoBKa npeobpasoBareisi K MECTY MOHTaXa JOJDKHA OCYILECTB-
JATBCS B TPAHCIIOPTHOM Tape IpeanpHATHA-H3TOTOBUTEN. [IpH moydeHun npeot-
pa3oBaTessd MPOBEPUTH COXPAHHOCTH Taphl. B ciydae €€ IMOBpEeXIEHUS CIEOyeT CO-
CTaBUTh aKT.

ITocne TpaHCIIOPTHPOBKY IIpeoGpa3oBaTeNi B TPaHCIOPTHOH Tape IpepH-
SITUS-U3TOTOBUTENA [IPH OTPHLATENLHON TeMIlepaType Bo H30eXaHue KOHAEHCAITMH
BJIard HeoOXOMMO BBIIEPXKaTh IIpeoOpa3oBaTelh B YIIAKOBKE B OTAIUIMBAEMOM IO-
MELUEHUH He Meﬁee 6 4.

ITpu pacnakoBke npeobpasoBarelii CleLyeT IPOBEPUTH €r0 KOMILUIEKTHOCTb
IO COOTBETCTBYIOIIEMY pa3zely B IIacIOpPTe U YIaKOBOYHOMY JIUCTY U COXPaHHOCTh
wioMO6.

B macnopre npeobpasosarens ykazaTh aTy BBOZA B 3kcnnyaraumo, HOMep
aKTa U JaTy ero yTBEp)KIEHHS pyKOBOICTBOM IIPeIPUITHI-TIOTPEOUTEI.

B macmopt mpeobpa3osareiii Takke peKOMEHIYeTCsl BKIIOYaTh NaHHBIE, Ka-
CalOIIMecs €ro KCIUTyaTallMH: 3alliCH 10 OOCTY)XHBAHHIO C YKa3aHHEM HMEBIIHMX
MECTO HEHCTIPABHOCTEH U MX IPUYHH; JAHHEIE IEPHOIHIECKOro KOHTPOIS OCHOBHBIX
TEXHUIECKUX XapaKTepUCTHK IIPH IKCIUTyaTalliy; JaHHbIE O [TOBEPKE H T.II.

Ilepen ycraHOBKOH Ipeobpa3zoBaTeil HeOOXOMUMO TIIATEIEHO OUHCTHTH TPY-
GOIpOBO OT PXKABIHHBI, I'PS3H, OKAIHHEI M IIPOMBITE €r0, 9TOOB YIaIUTh U3 HETO
3arpss3HEHHS U IOCTOPOHHHE Tella.

2.1.2.4 MonTax npeobpasosarenst ucnonunerus A wm L ¢ KMY K0, K1, K4

MonTax npeobpazoBarensi Ha TpyOOIPOBOAE OCYLIECTRIIITS N0 Tully "CsHmBud',

; IIyT€M YILIOTHCHI npeoGpasosaTemI MEXIY IBYMA YCTaHOBJICHHBIMH Ha 'IpYGOI'IpOBOﬂC
P .
= O\ (bna}mazvm, BXOOAIIIMMH B KOMITIEKT MOHTQXXHbBIX ':IaCTefl, IIpH TIOMOILLY IIIIAIEK U rack C
Yy g '
; %: maribamu B NOPSAIKE, YKa3aHHOM HIDKE:
K
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=
= X\ ‘ Jluct
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v

IMoanuce 1 gara

Hub. Ne 1y6n.

B3am. nup. Ne

dOIlHHCb H zara

C T h

Hup. Ne noan.

1) cBapko# mubo apyruM cnocoboM BbIpe3aTh Y4acToK TpyOOIpoBoAa IIHUHOM

Ly B cooTBeTcTBHM C pucyHKOM 2.1 ¥ Tabmuieit E.3 1 u3Meputs BHyTpeHHMH Iua-

MeTp TpydonpoBoaa Dy,

W W .

A N N Y

—/\\/-_—

Lycr

Pucynok 2.1

Benumuunaa Dy, HoDKHA HaxXOOUTHCS B Ipelenax, yKa3zaHHBIX B Tabmumax b.3 u

b.4. B npoTHBHOM ciy4ae npuierarone K npeodpa3oBaTeio y4acTKi TpyOoIIpoBOIOB

HeoOXOAMMO 3aMeHHUTH Ha MpSIMBIe YIaCTKH COOTBETCTBYIOIIEH UIMHEI U3 TpyO, IpHBe-

neHHBIX B Tabmiuax b.3 u b.4, win ucrons30BaTh NpsMbie yJacTKH, BXOJSIIHE B KOM-

IUIeKT MOHTAXHBIX YacTel, KOTOpBIﬁ OonNpeaeACTCA IIPH 3aKase,

2) ycraHOBUTH (paHIBI Ha TPyOONpPOBOI B COOTBETCTBHH C PHUCYHKOM 2.2.

BcraBute Mexny ¢iaHnamu npeobpasoBaTeshb WM TEXHONOTMIECKYIO BCTaBKy (IIpH-

noxenve K) ¢ mpoknagkaMul ¥ CTSHYTH (QIaHIbl ABYMS INIITbKaMY;

KMUY KO ucnons3oBats ¢ranust mo 'OCT 12820 ucnomsenws 1.

IIpumeuanue — Jng MoHTaXa Ipeobpa3opatened UcomHeHNH A U L ¢

Hsm.

Jluct

Ne nokym.

Tlonnuce

Hata

CITI'K.407131.026 P>

JIuct
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IMoanuce 1 xara

Hus. Ne nyGn.

B3awm. uus. }fs

E!OJHIHCB H xara

A — BapuanT ams KMY K0, K4 A — BapuanT ;1 KMY K1

Pucynok 2.2

3) IpUXBaTUTE CBAPKO# (rIaHITh K TPyOOIPOBOLY B COOTBETCTBHIM C PHCYHKOM 2.3

IpuxBaTuTh B IlpuxBaTuTs B
- HECKOJILKUX TOYKaX HECKOJIBKHX TOUKaX
i /

o — — —r — s —— o el s — — m— —

PucyHok 2.3

b

4) criTh Mpeobpa3zoBarenb, IMPOU3BECTH OKOHYATENHHYIO CBapKy (JIaHIEB C

TpyOOIIPOBOJIOM B COOTBETCTBHH C PHCYHKOM 2.4;

Whed- A7 A4 o4 e

CIII'K.407131.026 P2

Hnus. Ne nogn.

. § Jucr

Ne noxymM. Ionnuce | Hara

Jlucr
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TMoanuce ¥ xara

BHMUMAHUE:

Pucynok 2.4

OBPABOTKA TOPIIEBOW IIOBEPX-

HOCTU TPYBOTPOBOJA JOJXHA UCKJIIOYATH HA-
JIUYUE 3A30PA BOJIEE | MM MEXJIY IIPEOBPA3OBA-
TEJIEM ¥ TOPUEBOW MOBEPXHOCTHIO TPYEOTIPOBO-
OA IS KMY KO0, K4 WUJIU ®JIAHLUEM U TOPLEBOI1

IIOBEPXHOCTBIO TPYBOIIPOBOOA JJIsA KMY K1!
5) ycraHOBUTH IpeobpazoBarTels C MPOKIAAKaMK MEeXIy (aHIaMH TaK, YTOORI

CTpEIKa Ha npeo6pa303a1e31e COBIAJaJIa C HalIpaBJICHUEM IIOTOKa B COOTBETCTBHAHA C pH-

cyHKoM 2.5. CTHYTh (raHIBl INTHIBKAMH. 3aTsOKKY IIITUNEK PeKOMEHAYETC Mpo-

HU3BOOHUTE MOOYCPEAHO 10 JHAMETPAIIBHO IIPOTHUBOIIOJIOXHBIM ITapaM.

Hanpapnenue noroka

\

&
o
1 I N B
i A .
2
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/m
Q
g & Pucynok 2.5
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; % Jluct
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Tloanuce u nara

Hus. Ne ny6m.

K3
BaaMm. uus. Ne

@Jmucs K 1ata

2.1.2.5 Monraxx npeobpazosareneii ucniomseHns B ¢ KMY K0, K1

MoHTax ocymecTBIATs No Ty "CoHABMY" IMyTeM YIIOTHEHMs Ipeobpaso-

BaTeJs MEXIY OByMs YCTaHOBICHHBIMH Ha TpyOOIpoBoe (aaHIaMH, BXOLIIINMY B

KOMIUTEKT MOHTAXHBIX YacTel, IPH IIOMOIIM LITHIEK Y raek ¢ mmaiitamu B IOpsKe,

YKa3aHHOM HWDKE:

1) cBapkoi 1160 JpyruM cocoOOM BRIpe3aTh y4acTOK TpyOOIpOBOAa IIHHOM

Lycr B COOTBETCTBHH C pHCYHKOM 2.1 1 Tabmuued E.3 ¥ u3MepuTs BHyTpEeHHHUM THa-

MeTp Tpyborpososa Dy,.

Bemuuuaa D,, [0ODKHA HaXOMUTBCA B IIpelieNiaX, yYKa3aHHBIX B Tabuunax Bb.3 u

B.4. B npoTHBHOM CiTy4ae Ipuieraromme K npeobpa3oBaTeiio Y4acTKi TpyOOIIPOBOKOB

HeoOXOIIMO 3aMEHUTh Ha MPSAMbIE YJaCTKH COOTBETCTBYIOLIEH JUTHHEI U3 TPYO, IIpHBe-

IeHHbIX B Tabmunax b.3 u B.4, Wi ucnons30BaTh IpsMble YIaCTKH, BXOASAIINE B KOM-

IUTIEKT MOHTAXHBIX YacTel, KOTOPBIM ONpeAerIeTCs Py 3aKase;

BHMMAHME: KATET'OPUYECKH 3AIIPEIIAETCS JOPABOTKA (CPE3-
KA) BXOJHBIX Y BBIXOHBIX [TATPYBKOB, IMEIOIINX CITEIMAJEHYIO
KOHOUT'YPAITMIO, U TITOCIIEAYIOUIAA ITPUBAPKA BCTBIK ITATPYBKOB K
TPYBOITPOBOY B COOTBETCTBHH C PUCYHKOM 2.6. 5TO ITPUBOJUT K
JIMKBUIALIMU IJIABHBIX ITEPEXOJOB OT BHYTPEHHER ITOBEPXHOCTHU
TPYBOITPOBOJIA K ITPOTOYHO YACTH ITPEOBPA3SOBATEJLA U1 BEISLIBA-
ET YBEJIMYEHME I10I PEINIHOCTH ITPEOBPA3OBATEJIA!

PucyHok 2.6

2) BCTABMTH NAaTpyOKH C (pAHIAMH B TpYOOIPOBOL, a 3aTeM BCTABHTH C IIPO-

KIafKaMu Mexny GaHiaMu npeobpa3oBaTellb WIA TEXHOJIOTHYECKYIO BCTAaBKY

(mpunosxxenye K) 1 CTSHyTH (raHIbl JByMS IITAIBKAMHE;

SR U

Hus. Ne noan.

Hsm.

Jluct Ne nokym. Ioamuce

JHara
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JIucr
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IMoanuce 1 nara

Hus. Ne ny6n.

1 Bsam. unB. Ne

ﬂozmucs " faTa

3) IpUXBAaTUTH CBapKOH NaTpyOKH K TpyGONpoBOLy U (IaHLE! K NaTpyOKkaM B

- COOTBETCTBHH C PHCYHOK 2.7;

Ha BHyTpeHHEM muameTpe TpyOOIIPOBOAA HE HOIYCKAeTCs HAJIMYHE CIEIOB

CBapKH.

MpuxsaTutb B
HECKOSIbKUX TOYKax

" MNpuxsaTute B8
HECKOSIbKMX TOYKaX

| —

Pucynok 2.7
4) CHATH Ipeobpa30BaTeNh, IIPOM3BECTH OKOHYATENBHYIO CBAPKY NATPYOKOB C

TpyOOIIPOBOZOM B COOTBETCTBUH C PHCYHKOM 2.8;

=7

Pucynok 2.8

T
M

5) yCTaHOBHTH Ipeobpa3oBaTels ¢ MPOKIANKAME MeXTy (raHnaMM TaK, IToOk
CTpelka Ha IpeobpasoBaresie COBIIaNala C HalpaBJeHHeM [OTOKa B COOTBETCTBHH C DH-
cyHkoM 2.9. CTHYTE (TaHIE! IITAIBKaMH. 3aTsDKKY DIIAIEK peKOMEHIYETCS IIPOH3-

BOIMTD II00YCPENHO 10 JHAMETPAIbHO IIPOTUBOIIONIOXHBIM I1apaM.

Juer

WYL A )T A Dy pg

Hus. Ne noa.
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Ham.
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Hanpasnexue notoka

b o e o

(R ——

PucyHok 2.9

eTcs 1o THIy "CoHABHY" B [OPAIKE, YKA3aHHOM HIDKE:

2.1.2.6 MonTtax npeobpa3oBareneii TunopasMepoB y250 u Jy300 ¢ KMY
KO, K4

Mosnrax npeobpasosateneii TuriopazmMepos y250 u Iy300 MM ocymecTBisg-

1) cBapkoit m160 OpyruM criocoOoM BEIpe3aTh YU9acTOK TpyOOoIpoBoaa JTMHOM

Ly ¥ M3MepUTh BHYTpEHHHMI AuaMeTp TpyOomposoaa Dy, B COOTBETCTBHM ¢ PHUCYH-

B} KoM 2.1 u Tabmuneit E.3.
g
= BemuunHa Dy, [O/DKHA HaxOOUTHCS B Ipeleiax, yka3saHHBIX B Tabmmunax b.3 u
§ b.4. B npoTUBHOM CiTydae Ipuieraromye K Ipeodpa3oBarelio y4acTKi TpyOoIpoBOAOB
= .
HeoOXOIMMO 3aMeHUTE Ha NPsSMEIe YJACTKU COOTRETCTBYIOMIEH NNWHBI U3 TPYO, TpHBe-
g JIeHHbIX B Tabmiax b.3 u b.4;
>
: 2) ycTaHOBHUTH (hiaHIIEI Ha TPYOOIpoBOA. BeraBUTh My ¢uiaHIAMH npeob-
= pa3oBaTeNb WK TEXHOIOIMIECcKyIo BCTaBKy (mpunoxernre K) ¢ npoxnankamu, CTIHYB
‘)2 JBYMS IIITIBKAMU;
; 3) mpUXBaTUTH CBapKOi (i1aHIb! K TPyOOIIPOBOLY B COOTBETCTBHH
2 C PUCYHKOM 2.3;
N
-
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2 5:\: Jluct
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4) cHATH NpeoOpa3oBarells, [IPOM3BECTH OKOHYATENBHYIO CBapKy (hJIaHUEB C

Tpy60oIpoBOAOM U 06pabOTKY B COOTBETCTBHM C pUCYHKOM 2.10;

NN AN S NS N NV

<
-

LS AN NNSSSSSY

Pucynok 2.10

5) ycTaHOBHTH IIpeobpa3oBaTteib ¢ NPOKIAIKaMH MexXXy (JIaHIlaMH TaK, YTo-

OBl cTpenka Ha npeobpa3oBaTelle COBMaJaa C HalpaBIeHHEM IIOTOKA B COOTBETCT-

BHH ¢ pUCYHOK 2.11. CTaHyTh QIaHI! IITWIBKaMH. 3aTsDKKY LITHIEK PEKOMEHIYEeT-

Cs1 IPOU3BOAUTE ITOOYEPEIHO N0 JHAMETPAIEHO MPOTHBOIIONIOXHBIM NapaM.

g Hanpagnenwue notoka
=
=
S
=
g
q ——— 0 Wmamme » o L — -
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i
~
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; Pucynok 2.11
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Honnuce v para

Hus. Ne ny6n.

B3aM. uHB.

[loanucs u nara
(/A4 0404

Hus. Ne noan.

BHUMAHUE:

1 HE JOIIYCKAETCS BBCTYIIAHUE T[IPOKJIAJOK
BHYTPb IIPOTOYHOM YACTU. B CIYYAE [OBPEXIEHUS
IIPOKJANOK UX CJIEAYET 3AMEHUTHL HA HOBBIE, BHIPE-
3AHHBIE 13 MATEPUAJIA, VKABAHHOTO B IPUJIOXEHUU B,
TOJIIMHOMN 2 MM. UCIIOJIb30BAHUE IIPOKJAIOK U3 APY-
rOTr0 MATEPUAJIA HE JOIIYCKAETCS!

2 HE JIOIYCKAETCS BKCIIJIVATAIIMSI OPEOBPA3OBA-
TEJS HA HEMNOJHOCTHIO 3ANIOJHEHHOM TPYBOMPOBOJIE!
IIPY NMPOBEJAEHUU PETJTAMEHTHH X PABOT, B XOIE KOTO-
PHIX XUJKOCTb CIUBAETCS U3 TPYBOIPOBOJA, HEOB-
XOIMMO OTKJIIOYATh I[UTAHUE IPEOBPA3OBATENSA U
BKJIOYATH ETO TOJNBKO MIOCJE 3ANOJHEHUS TPYBOIIPO-
BOJA!

3 HE TAPAHTUPYETCS HOCTOBEPHOCTb HH®OPMA-
IIUA O PACXOJE IIPU PABOTE IIPEOBPA3OBATEJS HA HE-
IIOJIHOCTHIO 3ANOJHEHHOM TPYBONOPOBOJIE U TPU IIPE-
BHIIIEHHUU IIAPAMETPOB BUBPAIIMU, VKA3AHHBIX B
2.1.2.2!

4 NINS TPENYHOPEXIEHUS KOPPO3UU HEOBXOIUMO
OKPACHUTD ®JIAHIIL U MECTA CBAPKU!

Jlucr

CIII'K.407131.026 PJ

Ham.
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ITonnuck u para

Hus. Ne ny6n.

B3am. unB. Ne

I;IOAHHCL ¥ Jiata

2.1.3 IIpoBeneHue 3eKTPOMOHTXKHEIX PaboT

2.1.3.1 3azmenky xabens B CATBHUKOBBIH BBOJ, MOCOEIUHERHE XKW Kabes K
KIIEMMHOH KoJofike 5 (pUCYHOK 1.3) IpOM3BOIUTE B COOTBETCTBUM CO CXEMOM COeIH-
HeHU# co BropudHbME Ipubopamu (npwioxerue JI). K mecty MoHTaxa npeobpaso-
BaTeNld NO/DKeH OBITH IMpOBeleH Kabenb ¢ HAPYKHBIM AMAMETPOM He MeHee 8 U He
bonee 10 MM (xox snekTpudeckoro passema C).

2.1.3.2 Ilpu MoHTaXXE Ipeobpa3oBaTeneil ciexyer oOpaTUTs BHUMaHHe Ha TO,
9TO HapyXHBIH [uaMeTp Kabeld JoJDKeH OBITh Ha 1-3 MM MeHsbIIe uaMeTpa IpoXo-
HOTO OTBEPCTHA B YIUIOTHSIOIIEH IaiiKe, a [HaMeTpaIbHBIA 3a30p MEXIY PACTOYKOM B
KOpITyce BBOJHOT'O yCTPOHCTBA JjiA YIUIOTHEHHSA M HapyXHbIM IHaMeTpPOM KOJbLia
YILTOTHHUTEILHOTO He IOJDKEH NPEBBIIATE 2 MM.

2.1.3.3 Kabens yIuIOTHHTE ¢ IIOMOIIBIO Faiku. [ yIUIOTHEHMS JOJDKHO IpH-
MEHBATHCA KONBLO YIUIOTHHTEIBHOE, H3TOTOBIEHHOE HA NpeANPUITHH-U3TOTOBUTEIE.

., 2.1.3.4 TIpu MonTaxe kabeis CHATB KPHIIIKY 11, OTBEPHYTH IraiiKy YIUIOTHEHUS

xabeipHOTO BBOAA 10 (pHCcyHOK 1.3). IlpOM3BeCTH MapKMpPOBKY XuI kabemnst. Ilocne
TIOJCOeMHEHHUS X Kabelld K KIEMMHOH KOJIOIKE H ero 3alelKé 3aBepHYTh Iaiky
YIUIOTHEHMS KabeIbHOIo BBOJA M ITOCTABUTH KPBIIIKY 11 Ha MecTo.

2.1.3.5 Ilpu mMoHTaxe mpeobpa3zoBaress C INTENCETBHEIM Pa3beMOM HeOGX0-
JTAMO TIPO3BOHUTE pa3/ieNaHHEle KOHIE Kabenel, a 3aTeM pacnadTe UX Ha KOHTaKThI
PO3€TKM, IpuiaraeMoi K IpeobpaszoBaremo. Ilaliky HpoM3BOIUTE GECKHCIOTHBIM
¢mmocom. ITpoBepHTs NPABIIBHOCTD pacHaiiki ITyTeM IPO3BOHKM COOTBETCTBYIOITHX
KOHTaKTOB H I10ICOSAUHNUTD pa3beM K IIPeoOpa3oBaTelmo.

2.1.3.6 Kabemu u mpoBona, CoeqMHSIONINE NpeoOpa3oBaTellb W BTOPUUHBIA
npubop, peKOMEHAyeTCs NPOKIANEIBATE B METAIOPYKaBaX WM METAUIMIECKHX
Tpybax.

BHUMAHUE: 3AITPEIIIAETCS PACIIOJIATATE JIMHUM CBS3U ITPE-
OBPA3OBATEJSI C BHEIIHMMM YCTPOMCTBAMM BBJIM3U CHJIOBBIX
KABEJIEA!

A Z@%%MW

Juct

Hus. Ne iogn.
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2.1.3.7 Tlpn MoHTaxe Mld NPOKNANKU JIMHUM CBSI3H PEKOMEHIYETCsl IpuMe-
HATH Kabenu KOHTPOJBHBIE C PE3UHOBOM HITH I1aCTMACCOBOMN M30JIAINeH, KaGenu It
CHTHAJIM3AlIMHU C OIS THIEHOBOM H30JIAIIHEH.

2.1.3.8 JlommyckaeTcs COBMECTHAS IIPOKJIALKa B OHOM Kabene poBOOB Lene
TIUTaHUs peobpa3oBaTens U BEIXOAHOIO CUTHAJA.

2.1.3.9 PexoMeHIyeTCs IPUMEHEHHEe SKPaHUPOBAaHHOIO Kabessi C HU30JHpYIo-
meli 000IOYKO# IIPU HAXOXXAECHNUH BOIM3H MECT IMPOKJIANKY JIMHUH CBA3H SJIEKTPOYC-
TaHOBOK MOIITHOCTEIO 6onee 0,5 kBA.

[Ipumeuanue - B kauecTBe CHrHAJIBHBIX Lenel mpeobpa3oBareis Mo-
ryT OBITH UCIIOJIB30BAHb! U30JIMPOBAaHHbIE XXUJIBI OOHOTO Kabemns, IpU 3TOM COHpo-
THBJIEHHE H30JILIHH NODKHO OHITH He MeHee 50 MOM.

2.1.3.10 ymua muHUMA CBS3U U1 UMITYJICHBIX U TOKOBBIX BBIXOJIOB HE NOJDK-
Ha npessnuars 200 M, conpoTHBIeHNE KaXI0H XKWkl He 6o1ee 20 OM.

MakcuManbHas TpOTSDHKEHHOCTh JIMHUM CBS3u 11g uHTepdeiica RS-485 He

nopkHa npessmats 1200 M. MakcuMaibHOE KOMHYECTBO MpeobpaszoBareneit Ha of-

Jluct

. HOMU JIMHMHU CBs3H (03 y4éra cucTeMsl ynpasneHus) - 256. IIpu MoHTaxe mis npo-
? KJIagKy JIMHUU CBSI3H PEKOMEHAyeTcs NPUMEHSTH kabenp Tuma “BUTas mapa’” ¢ BOJ-
3
§ HOBBIM compotuBienreM 120 OM (nanpmmep, Balden 9841, 9842). Cornacyromme
- PE3HCTOPEl AOJDKHE! NMOIKITIOUATECS K JIMHMH CBSI3M B JBYX Hambonee yHan&HHBIX
& IpyT OT Apyra TodkaxX. COmpoTHBIIEHHE KaXIOr0 COITIACYIOIETO PE3UCTOpa JOIDKHO
; COBIIaJaTh C BOJIHOBBIM COIIPOTHBIICHHEM NpuMeHsieMoro kaberst. OTBeTBIICHHE CUT-
= HaJIbHBIX IIPOBOJIOB JaTYHKa OT JIMHHUHU CBI3H JJOJDKHO MMETh HalMeHee BO3MOXHYIO
2 uHy. Ilpy 3HauMTeNnBHOM NPOTHKEHHOCTH JTMHUM CBSI3H M MUTAHUM NATYUKOB OT
g
§ Pa3HBIX UCTOYHMKOB ITUTaHHS HEOOXOIVMO IIPUMEHEHNE BHIPaBHUBAIOILIETO IIPOBOAA
& ~ coeqMHEHHe MexIy coboil H30MMpOBaHHBIX “3emens” mHTepdeiica RS-485. Mo-
2 § I[yCKaeTcs B KaUeCTBE BHIPABHHUBAIOLIETO IIPOBOJIA UCIIONB30BATh 3KPaH CUTHAILHOTO
? § xabens. [IpyuMep nomxrOYeHNs HECKONBKUX IpeoOpaszoBarenell K OmHOHM cucTeMe
2R A
E(_ yTipaBieHHs (c60pa NaHHBIX ) IPUBEIEH B NpHIOKeHHH J1.

§ 2.1.3.11 DOnexrpoMoHTaX Kabenel, coeIMHIIONIX IpeobpasoBarenb C BTO-
§ :§ PHYHBIME IPUOOPaMU, TIPOU3BOUTH COTIACHO IPUIIOKEHHMIO JI.
2|
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2.1.3.12 Ilpu ucmop30BaHIM BCTPOEHHOIO BO BTOPHYHBIHA IIPHOOp HCTOYHHKA
IIUTaHUS OH JOJDKEH OBITh TaIbBAaHMYECKH Pa3Bsi3aH OT OCTANBHBIX LEIEH, IIEKTpO-
MOHTQX MPOBOAUTH TpeX- WU qéTLIpexxanHmM xabenem (nampumep, PTIIIM-
3x0,35, PTTIIIM-4x0,35).

2.1.3.13 Tlpu ucnons30BaHUN ABTOHOMHOI'O MCTOYHMKA IMTaHMUS MOHTaX BeC-
TH IBYXKHIBHBIM Kabenem (Hanpumep, PITIIIM-2x0,35 mm MKIII-2x0,35). Hormyc-
KaeTcs UCTOJIB30BaTh OTAENbHEIE IPOBOJA ¢ cedeHueM >Xuisl 0,35 MM

2.1.3.14 TIpu OTCYTCTBHH raJIbBAaHUYECKOIO Pa3/eeHUs] KaHAJIOB IMTaHMA J0-
ITyCKAeTCs ITTaHue IPyIIbl IpeoGpasoBatenielt oT 06IIero HCToYHMKa IuTanus. [Ipu
3TOM JIOJDKHO OBITH 00ecriedeHO paBeHCTBO NOTEHIMANOB MEXIY IipeobpasoBaresi-
MH ITyTE€M HAIEXHOTO 3a3eMJICHHS UX KOPITYCOB. 3a3eMJIEHHE IPOM3BOIUTE MOJICOe-
IMHEHNEM IIPOBOJia CEYEHUEM He MeHee 2,5 MM’ OT IIMHBI 3a3MIEHHS K CTIEIHATb-

HOMY 32XKMMY Ha Kopiyce npeobpazoBaTerns.

2.1.4 JlemoHTa2X npeoGpazoBareris

2.1.4.1 Orxmounts mpeo6GpasoBarens OT UCTOYHHKA IHMTaHMA M BTOPHYHBIX
= npubopos : st ucronseHns «[11P»-oTcoeIMHUTh pasbeM OT IpeoOpasoBaTels, It
<
=
3 ucnonHeHns «C»- OTKPYTHTE raliky canpsHukoBoro BBoja 10, kpemiky 11 anexrpon-
=
5 HOro 6JI0Ka ¥ OTCOEIMHHUTE Kabelb OT KIIeMMHON KoJoaKy S (pucyHok 1.3).
2.1.4.2 CopocuTh JaBjeHNe U CIIUTH JKHIKOCTh 3 TpyOoIpoBoa.
é 2.1.4.3 OTBepHYTH rafikil ¥ CHATH LITIIBKH, CTATUBAIOIIKE Ipeobpa3zoBaTels ¢
f ¢naraMu Ha Tpy6omnpoBoze. PexoMeHIyeTcs HCIOMB30BaTh NOCTAR/ISIEMOe TI0 CIie-
=T
~
[HATFHOMY 3aKasy Impucrocobienue (npunoxenve M).
. f 2.1.4.4 YcraHOBHTE GONTEI ¥ YIIOPHI IPUCTIOCOONIEHNS B THAMETPATIBHO IIPOTH-
=
= v [V
|z BOIIOJIOXKHBIE OTBepCTHA (pnanneB. IIpu 3ToM raifky u mai6sl U pUCIoco6IeHus
=3
HCIIONB3YIOTCS M3 YHCIIA CHATHIX CO IIIIIIEK.
e §\ 2.1.4.5 TInasHo Bpamas GOITH PHCIOCOONEHNS, pa3IBHHYTh (QIaHIE! U CHATH
al R
s npeobGpa3oBarelisb.
£ I
g §
=~
o
=
1N
= PN Juct
= I
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2.2 Ucnoab30BaHue H3AEIUA

2.2.1 IlogroroBka x pabore

2.2.1.1 Ilepen nepBBIM BKIIFOUEHHEM 3JIEKTPHYECKOrO IUTAHUA Ipeobpa3oBate-

JIA ¥ ITyCKOM €10 B 3KCILTyaTallHIO HCOGXOI[I/IMOZ

IIPOBEPUTH NNPaBIIHHOCTH MOHTaXa NpeoOpazoBaTess Ha TpyOOIpoBOIE;
IIPOBEPUTH I1apaMETPEI NIEKTPHUUECKOIO IIUTAHHST,;
IIPOBEPUTH NPABIIHHOCTH paclalfkil pa3beMOB COEAMHUTENLHOTO Kabens;

IIPOBCPHUTH IIPABUWIBHOCTE NNOOKIOYCHIA BHECIITHUX YCTpOﬁCTB.

2.2.1.2 Tlocne npoBepKy NpaBWILHOCTH MOHTaKA, OTKPHITHS 3alIOPHOH apMaTypsl H

IIOJIHOIO 3arlOJIHEHUA Ipy6onp03011a SHCPIrOHOCUTEIIEM TIONATh JJICKIPHYCCKOE IINTaHHWE Ha

peobpasoBaTeib.

2.2.1.3 Tlocne nomxmoueHHs NUTAHUs Ipeobpas3oBarens IoToB K pabore 6e3

IIPOBENEHUS JOTIOHUTENBHBIX HaCTPOEK U PETYIMPOBOK.

IIlpuMevanus

1 CrasHBL! B 5KCIUTyaTaLHIO ITpeoOpa3oBaTelh paboTacT HelIpephIBHO B aBTOMATHIECKOM

pexuMe.

[
21
<
\ ; 2 Ha y3ie ydgera npeobpasoBareiib, Kak IpaBuiIo, paboTaeT B KOMIUIEKTE C BBIYHC-
(23
=
5 JIMTENIEM Pacxo/ia, TEIUIOBBIMHCIIATEEM HITH IPYTAMH BTOPUYHEIMY IPHOOpaMIL.
=
3 Bpems BrIXozna mpeobpa3zoBatelis Ha YCTAaHOBUBIIMICS PEXUM HU3MEPEHHS Pacxo-
& Ia - He 6onee 15 MuH.
>
=
2 4 JTomyckaeTcs MPOU3BOAUTH HaCTPOHKY MapaMeTpoB IpeoOpa3oBareneit (1ie-
- _
=]
= HBI, JJIUTEIHHOCTH UMITyJIbCA U T.I1.) C IOPTaTUBHOI'O KOMMYHHUKATOpA.
f 2.2.2 BBoJ B 3KCILTyaTaLHIO
=
= (v
3 2.2.2.1 BBoX B 3KCIUTyaTaliio POU3BOIUTCS B IIPHCYTCTBUH IIPENCTaBUTENEH
[3¢]
m “
3aKa34yKKa W OpraHW3alliH, POU3BOJHUBIIEH MOHTAXKHEIE H ITyCKO-HajIafO9HbIe pabo-
N
g 2\ THI, ¥ OPOPMIISETCS COOTBETCTBYIOIIHM AKTOM.
QA
3 :‘% 2.2.2.2 Ilpu BBOZAE B 3KCILTyaTallMIO B Iacnopre mpeobpasoBarens HeoOXoau-
3 Is
5 N MO ClienaTh OTMETKY C YKa3aHHeM JaThl BBOAA U 3aBEPUTH NOANMCHIO JIMLIA, OTBETCT-
N BEHHOT'0 32 3KCIUTyaTallio PHOOPOB yderTa.
|
2! F\? JIuct
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2.2.3 Viamepenrie mapamMeTpOB U HacTpoiika rpeobpa3oBaressd

2.2.3.1 Ilpu HasTHY¥K B HCTIOJHEHMU ITpeobpa3zoBaTelis UMGPOBLIX IIPOTOKONIOB
M3MEpEHHs 1apaMeTpOB, PeryJHpOBaHME M HAcTpoiika IpeoOpasoBaresieli MOIYyT
npoBomutkcs 1o HART u ModBus npoTokonaM Kak C IOMOIIBIO CHCTEMHBIX
CpencTB ACVTH, TaK ¥ KOMMyHHKaTopoM MeTtpan-650 (o HART).

ITpeoGpa3oBareny HOMHOCTBIO COOTBeTCTBYIOT npoTtokory HART, moatomy
paboTars ¢ HEMH MOHO IpH roMoum mo6oro HART cepruHIIMpOBaHHOIO IpH-
6opa.

Jna u3MepeHus IapaMeTpoOB Pery/IMpOBaHMs W HaCTpOMKH Ipeobpaszopareneii
o HART npotoxony npu momommm cucteMusix cpeactB ACYTII pexomermyercs
ucnone3osate HART - mozmem (Hampumep Merpan-681 wiu Metpan-682) u mpo-
rpaMMHOe obecrieteHue HART-MaCTep pazpabotku III" «Metpas», KOTOpOE IIO-
CTaBJIfeTCA 10 OTAEIFHOMY 3aKa3y.

Jins oOHOBPEMEHHOIO KOHTpOJIA IapaMeTpOB HIIM HACTPOMKHM HECKONBKHX

Jlucr

i} npeobpasopareneit mo HART nporoxory Heo6xomumo rcnons3osats HART - Myis-

&

§ THIUIEKCOp, HampuMep, Merpan-670 ¢ mporpammesiM obecnedermeM HART-

gz Macrep, nmo3BoLTOIIMHN NOAKIOUNTE A0 240 mpeobpa3oBaresieit K OXHOMY Iepco-

HAJIGHOMY KOMITBIOTEDY.

g Bornee noapobHas uaGOpMALHM 0 BO3MOXKHOCTIX MeTpan-681, Merpan-682 u

; Mertpan-670 npuBeieHAa B OIIHCAHUIX HA COOTBETCTBYIOIIHE IPHOODEL.

= 2.2.3.2 Bce xomarmel HART - npoTokona MOXHO pasA€iMTh Ha TPH IPYTIIIHL:
) g YHUBEpCaNbHEIE, OOIIMEe U CllelUalbHbIe. YHHMBEpCATbHbIE KOMAHIbI NONNEPXUBa-
- % rorca BceMd HART - COBMECTMMEIMHE YCTpOHCTBaMM, OOIIHE IPUMEHSIOTCA JJIs IIH-

2 poxoro Kiacca npubopoB. OmHaKo, 3THX KOMaHA HEAOCTaTOYHO UL IOTHOLEHHON

§ § paboThl ¢ mpeobpazoBaTelsIMH, II03TOMY OHM MMEIOT HEKOTOpBIE CIIELHaTbHEIE KO-

S% g% Mas/Ipl, JOCTYTI K KOTOPBIM IIPH ITOMOLT 000pYyAOBaHUS OT CTOPOHHETO IIPOM3BOIH-

=) E TeJA OTCYTCTBYET.
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IToanuce v nara

Hus. Ne y6n.

B npeo6pazosareie peaqn3oBaHbl IBe CrielaibHble KoManasl (#135 u #136)
11 uyTeHMs (3aMCH) HeHbl U UTUTENIFHOCTH MMITysbca Iipeobpasosarernd. IlonHoe
ommcanve popMara komanz rpuseneHo B «IIpeobpasosaTens pacxona BUXpeaKyCTH-
gyeckuii Metpan-300ITP. Omnucanue NpUKIagHOTO YPOBHS IM(POBOro IPOTOKONA
(s HART)». VI3MeHeHne napameTposB, IiepefaBaeMbIX NpH MOMOINH OaHHBIX KO-
MaHji, 3aUMIIeHO IapojieM. IIpy BBITycKe W3 MPOM3BOACTBA YCTAHOBJIEH NapoJb
«1234».

2.2.3.3 Pa6ora ¢ koHQurypammonHoi nporpammoit HART-Master

[Tporpamma  paGotaer 1mox  omepamuoHHoM  cucremod  Windows
95/98/ME/NT/XP. Jins paboTsl IporpaMMEl ¢ IpeobpazoBaTteneM HeoOX0nuM MOIEM
RS232/HART, nogxmodaeMsiii K nocienosarensaoMy COM wm USB - nopry (mns
3THX Iienel MoxHO ucnoip3osats HART mozneM Metpan-681, Merpan-682 wm mo-
6oit HART MoJieM CTOpOHHMX mpom3Bomureneii). CxeMa NoaxIrodeHus peobpaso-
BaTelIs K [IEPCOHATEHOMY KOMITBIOTEpY IIpUBEZICHA B IIPHIIOKEHUH J1.

TTporpaMma Moxer 65ITh rocTaniieHa Ha CD mpcke 10 JOTIOIMHUTELHOMY 3aKasy.

HART-Master umeer ymnoOHEI HHTYWTHBHBIA HHTepdelic Iomp30BaTeNsd H
cucteMy nomonm. [TomHoe omucanvie paboThl IPOTPaMMBI C YHHBEPCATBHBIMH M
obmuvu komargamu HART - mportokorna npeobpa3opaTerieil mpuBeneHo B «PykoBo-
JICTBO IIONb30BaTed KoHburyparmonHoi nporpaMMmel HART-Master.

2.2.3.4 Pa6ora co crnemmansHoi koMmaanoit HART - mpotokona
HART - Mactep Bepcuu 4.7 momgnepusaer paboTy €O CHEIMAaTbHBIMH KO-
MaH/IaMH TIpeo6Gpa3oBaTes, 103BOJIIOIMME IIPOM3BOJMTE YTEHHE U 3aIMCh LIEHBI U

JIUTENTBHOCTH HMMITYJIBCHOI'O CHI'HAJIA. I[OCTYI'I K OaHHBIM, II€peJaBacMbIM IIpH IIO-

; MOIIIY CIIeLHAIBHBIX KOMaH]I, OCYIIECTBIIETCS CIEeAYIOIIM 06pa3oM:
= 1) 3amyctuts nporpamMy HART-Master;
&
% % 2)  HaXarb HA KIaBUIILY h
g 5\% 3)  HaxaTh Ha KJIABUIIY |t axa ;
=
N
1T
E
; T& Jlucr
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N;.» Hub. Ne ny6n. Moanucs u para

4)  mepeiiTy Ha BKIaKy «BBIXOQHON CHTHA;
5)  BIOSBUBILIEMCS OKHE JOCTYTIHBI CIIENyIOLIMeE TaHHbIE:
- IIapOoJTh I JOCTYIIA K IPOrpaMMHPOBAHHUIO PEXXUMOB;
- BEpPXHHM W HIDKHUM Ipeleibl H3MepsieMOro pacxoia Aji TOKOBOTO
curaana (Qumy ¥ Qurm), M/4;
- Bpems neMI$pupoBaHu, C;
- L[eHa MMITY/IbCA HMITY/IECHOTO CUTHATA, M /HMII,
- IJITEJIbHOCTD MMITYJIbCa UMITYJIGCHOTO CUI'HANIA, MC.
H3MeneHne OBYX NOCIEHNUX NTapaMeTpOB IPOU3BOAUTE B CTPOIrOM COOTBETCT-
Bum c 1.2.5.3.
BHMMAHME: HEKBAJIMOUITVIPOBAHHOE U3MEHEHME BBIIIETIE-
PEUVCJIEHHBIX [TAPAMETPOB MOXET ITPUBECTH K HEKOPPEKTHO
PABOTE ITPEOBPA3OBATEJIA!

2.2.3.5 Pabota ¢ npeo6pa3oBareisiMi, AMEIOIMMHI B CBOEM HCIIONHEHHH LU -
poBoii npoToxoi ModBus.

B xauectBe dusmyeckoro uuTepdeiica mpuMerneH cranaapT RS-485. IIpoTokon
cooTBeTCTBYeT TpeboBanmsM mpoTokosia ModBus RTU. Omicanune npoTokona TpHu-
BeleHO B OoKyMeHTe «IIpeoOpasoBarenb pacxoia BHXpeaKyCTHYeCKHM MertpaH-
300ITP. ITporoxon B3amMozneiicTeuA nudposoro uHTepdeiica (111 ModBus)», xoTo-
PBIif TOCTABIAETCS IO NOTIOIHUTENFHOMY 3aKa3y.

Cxopocts 06MeHa 1o nporoxory ModBus ycTaHaBIHBaeTCs IONBE30BATENIEM

U3 CIEMYIONIEro psaaa BO3MOXHEIX 3HadeHmit: 1200; 2400; 4800; 9600; 19200; 38400

g 6oz, ITo yMOIT4aHHIO B IaT4HKE YCTAHOBJIEHA CKOpOCTH 00MeHa 9600 60 1 anpec 01h.
g Jlna Hactpoiiku mpeoOpasoBareneii no ModBus mpoToxoily peKOMEHIyeTCs
D HCIIONB30BaTh Npeobpasoparens unTepdeiicoB RS-485/RS-232 wm RS-485/USB
§ § (HanmprmMep ADAM-4561) u mporpammuoe obecniedeHre ModBus-Macrtep paspa-
B
=TS 6otku I[1II" «kMeTpan», KOTOpPO€e IIOCTABJISIETCS 10 OTAEIBHOMY 3aKa3y.
= ~3
N
},
5l
; = Jluer
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IIporpamma ModBus-Macrep pabortaeT moz omepauroHHOM cuctemoit Win-

dows 95/98/ME/NT/XP. Cxema MOAKIOYeHNs Ipeobpa3oBarelsi K NepCOHATbHOMY

KOMIIBIOTEPY TIpUBEICHA B IPHIOKEHHH JI. |

Iporpamma MosxeT 6bITS ocTaBiIeHa Ha CD vcKe 10 AOTIOMHHUTEEHOMY 3aKas3y.

IlomHoe onucanue paboTH! MporpamMMEI IpHUBeIeHO B «PYKOBOACTBO MOMIB30-

BaTelll KOHOUIypalHoHHOH mporpaMmbl ModBus-Mastery.

Hzm.

JIucr

Ne nokyM.
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[Tonnuce u nata

Hus. Ne ny6n.

B3aum. uns. Ne

2.2.4 Bo3MOXXHBIE HEHCIIPAaBHOCTH IpeoOpa3oBaTeisi U CIIOCOOBI MX yCTpaHe-

HUS TIpUBeIeHbI B TabuuLe 2.1.

Tabmuna 2.1
HarmMenoBaH#e HEHCIIPaBHOCTH, BeposTHas Cnoco6
BHellIHee TPosBIICHNE TIpUYMHA YCTpaHeHHs
1 2 3

1 Tip¥ BKIIOYEHMH MHUTaHHA M OT-

cyrcTBuM pacxoga Ha JKKU e

HekxadecTBeHHas WIHM HeBepHas pacnalixa

IPOBOIOB K BHJIKE

TIpom3secTH pacnaiiky OpOBOXOB

COrnacHo ykasaHuaMm 2.1.3

oToOpakaeTca HMKako¥ HH(pOpMa-

OOpHE NpoBOAa NMATAHMA

3amMeHHTS Kabeln

wun, HART - ycTpolicTBa He Haxo-
hi:yy npedeasosa'rem,. 3HaueHue
TOKOBOTO BBIXOXHOTO CHrHAala Ha-
XOAUTCA BHE AManasoHa 4 - 20 MA.
OTCYTCTBYIOT HMIYJBCH II0 HM-
IyILCHOMY  BHIXOAHOMY CHIHa-

ity.(IIpeobpasoBatens He paGoraer)

Hanpmlcel-me NHTaHud HE COOTBETCTBYET

TpeGoBanmam 1.2.10

TIpoBepUTh HMCTOUHMK [HMTAaHHA M
YCTAaHOBUTh HANpS)KeHHe IIMTaHHUA

cornacHo 1.2.10

2 Ilps Hamm4MH HyneBOTO 3Bave-
Hus pacxopa Ha XKKH u  orobpa-
XEHHH CHMBOJIAa «A», IO TOKOHMM-
IyABCHOMY CHTHAIly He MOCTYIAloT
HMITyJIECB], TOKOBBI CHIHAJ YCTAHOB-
nieH (3,90 £ 0,05) wm (20,8 £ 0,8) MA,
no IH(pPOBOMY CHTHATY YCTaHOB-
neH ¢uar «Bosgyx B HPOTOYHOM

qacTH»

T'a3oBslIe My3bIpH B IKHIAKOCTH

JINKBMIAMpPOBaTh Ta30BhHE Iy3HIDH,
Y9eCTh peKOMEHMNAIMH IIPHBELCHHBIE B
2.122

3 Ilpn HamMMun Hyneéoro 3Hage-
Hua pacxoxa Ha JXKU u otobpa-
KeHun cuMBonaa «L» umu «Hy», mo
MGpoOBOMYy CHTHay nepenaércs
HyJIeBOe 3Ha9eHMe pacxoja, a 3Ha-
YeHMA TOKOBOTO BBIXOIHOTO CHTI-

Hajma ycrasopieno (3,90 = 0,05)

Pacxon BeImen 3a Auana3on M3MEPEeHUA

OTperynmpoBaTs pacxox,

. g i (20,8 £ 0,8) MA
= ks
=1 A
=1 NQ
N
ks
2 N : Jlucr
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ITpomomxenue Tabnue! 2.1

1

2

3

2 Ilpu HamMAM HYJNEBOrO 3HAaYeHHUA
pacxona Ha )XKH u oroSpaxeHun
cmMBoJa «E», MO TOKOBMITYIIBCHOMY|
CHTHAIY HE NOCTYIAIOT VIMITYJIBCHI,
TOKOBBIH CHrHAN YCTAHOBJIEH

(3,90 £ 0,05) wm (20,8 = 0,8) MA, 110
1M(pPOBOMY CHTHAIY YCTaHORJIEH
¢umar «IIpoTo9Had yacTe He 3amol-

HEeHa»

HenonHoe 3amonsenve TpyOOpoBONa KHIKO-

CTbIO

MoHTaxX I1peoGpa3oBaTess IPOM3Be-
CTH B COOTBETCTBHH C YKa3aHHAMH
212

4 Tlpu HanM9UM HyJEBOro 3Hade-
HHa pacxoma Ha JKKH m orobpa-
WKEHUHM cHUMBONA «d», MO TOKOMM-
My/ICHOMY CHTHANY HE MOCTYHaloT
HMITYJThChI, TOKOBBIM CHTHAN yCTa-
gorneH (3,90 *= 0,05) wmwm
(20,8 = 0,8) MA, mo uudpoBOMY|
CHTHAJY YCTaHOBJEH (rar

«HpeBBIHIeH nopor mno pQgHCIEp-

[MonagaHue MOCTOPOHHETO IpEIMETa B TPO-
TOYHYIO JaCTh

JeMoHTHpPOBaTh npeoSpa3oBaTemb ¢
TpyOonpoBoAa, YAAIHTh OCTOPOHHMI
NpEeIMET, MpOM3BECTH IMOBTOPHBIA

MOHTaX IpeobpaszoBaTens

CHH», CHIHAl PEerdCTPHpYEMSlii|BricTymanie YIUIOTHUTENBHBIX NpOKIafok B|HICKIFOUHMTE BHICTyNaHHE HPOKIAAOK H
g ocuuIorpadoM Mexmy KOHTaKTa-|moTok Opy HEOOXONMMOCTH 3aMEHMTH HX.
§ mH “0” (o6mmuit nposox) 1 “3” ko- BHYTpeHHEE OTBEpCTHE INPOKIANKH
E nonku (pucyHok 1.3) HocHT XaoTH- HOIDKHO GLIT Ha 1,5 - 3,0 MM 6omie,
=
= 9HbIM XapakTep (pHUCYHOK 2.12), He YeM BHYTpEHHMIH OMaMeTp Kopryca
COOTBETCTBYIOMMHA IMTaTHOMY (PH- npeobpasoBarens
g cyHok 2.13) PacX0fl NpeBBINAST MaKCHMAILHO HOIycTH-|[IOBHICHTS MaBileHHe B TPyGOIpOBOXE
§ MoO€ 3HaYeHHe [PH CYLIECTBYIOMIEM [aBIeHUH|B COOTBETCTBHH ¢ dopmynoi (1.1) wm
2
g H TeMIepaType B TpyOOHpOBOZE, 9TO HMPHBO-|CHU3HTH PACXOX
= ITMT K BO3HUKHOBEHHIO KaBUTAIIMH.
’ 2 PucyHok 2.12 — XaoTwaHbil
-]
§_ CHIHAJI
|3
=e}
gl
= K
w8
E ?.g Pucynok 2.13 — Ilraraeiit
é %3 CHrHA
]
= N
gt
= s
2 I Jluer
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2.2.5 VzBnedeHne U yCTaHOBKA TeNla 00TeKaHus

2.2.5.1 Ilpu nosepke mpeoOpaszoBatess TeIO 00TeKaHUA NODKHO OBITH U3BIIE-
HEeHO U3 IPOTOYHOM JaCTH.

IIpu noBepke npeobpazoBartens 6e3 geMoHTaXa ¢ TpybompoBoaa Teno obreka-
HHS peKOMEHYeTCs U3BJIEKaTh B CIeoyromeH Iocie10BaTeIbHOCTH:

- OTK/DOYMTH IpeoOpasoBaTenb OT BTOPHIHOIO Mpubopa, CHATH AaBleHHe U
CITHTB JXKUIKOCTH U3 TpybonpoBoza;

- CHATH KOHTPOBOYHYIO IIPOBOJIOKY C IIOMOOH ¥ OTBEpHYTh OONTHI, Kpers-
e Telno 0O0TeKaHus K Kopiycy IpeobpasoBartensd. Ecii MIMAIBKY, CTATHBAIOLINE
(bnaHIkl, 3aTPYAHMIOT HOCTYN K 60iTaM U NMPEensTCTBYIOT U3BICUCHHUIO Tena 00Te-
KaHMS, JOITyCKaeTcs CHMMATh aBe Ommpxaiiimie k Tenmy obrekaHus mnmanbka. V-
BJIeYb TeNo 00TeKaHus U3 KOpIyca B COOTBETCTBHH ¢ IpHiokeHueM H.

2.2.5.2 TIpu HeoOXOAMMOCTH SKCILTyaTallii TpyOOIpoBOa B IIEPHOJ TOBEPKH

mpeoOpa3oBareisi MOcafovHOe MecTO Tena o0TeKkaHus ciexyeT 3ariyIldTh 3ariyll-

KO# (TOCTaBIAETCA MO OTAENBHOMY 3aKa3dy). YCTaHOBKAa M KpeIUISHHE 3ariTyIIKe

JInct

o MIPOM3BOAMUTCA aHAJIOTHYHO YCTaHOBKE Tena obrexanus. Ilominodenue mpeobpaso-
[}
=
3 BaTeJIi K BTOPHYIHBIM NpUOopaM ¢ yCTAaHOBJIEHHOW 3aITTyIIKOM BMecCTo Tena oOTeKa-
=
=
=§ HUSA He JIOIMycKaeTcs.
2.2.5.3 Ycranopka Tena 00TeKaHmI BEAESTCA B COOTBETCTBHH C MpIUioXKeHneM H.

g 2.2.5.4 TloBpexmeHue OCTPBIX KPOMOK Tella 00TeKaHUs, YIUIOTHUTENFHEIX KO-
f JIell ¥ TIOCaIOYHBIX MIOBEPXHOCTeH Kopiryca He moiryckaercs. IIpy moBpexxaeHun ym-
=
=~

JIOTHUTENBHBIX KOJEL] CleyeT IPOU3BECTH HX 3aMEHY B COOTBETCTBHM C IIPHIIOKEHHEM
f H. ITpu moBpexeHH TeNla 00TEKaHNsI OHO 3aMeHAeTcs Ha HOBOE (3al1acHoOe), s Ko~
=
=
2 TOPOTO ITPOBOJATCS COOTBETCTBYIOIME OIIEPALIMH IIOBEPKH.
[=a]
I SN\e
=
3
=
:
cq §

N\

= \
=
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3 TEXHUYECKOE OBCJIYKUBAHUE

3.1 CraHHBIHA B 3KCIUTyaTaIlMIO Npeobpa3oBaTelb He TpedyeT CHelManbHOro TeX-
HUYECKOro 00CITy>KUBaHI, KpOME NIEPHONIYECKOr0 OCMOTpa C LIENbIO IPOBEPKH:

— coOFOIeHN YCIIOBUH DKCILTY aTaLlH;

— HaJIW4WS HalIpSDKEHHUS NATAHUS U COOTBETCTBHA €ro NapaMeTpoB TpeGOBaHHSIM
HaCTOSIIEro pyKOBOJICTBA,;

— OTCYTCTBHA BHEIIHHX IOBPEXICHUH.

3.2 IlepuoaIHOCTH OCMOTPA 33BHCHT OT YCIIOBHH 3KCILTyaTalli H onpeJielier-
sl MIpeAIpUATHEM, BeIyITUM TEXHUYECKoe OOCTyXHBaHHE y3JIa Y4era, IT0 COriacoBa-
HHIO C 3KCIUTyaTHUPYIOIIEN OpraHu3alyeii.

3.3 Ocoboe BHUMaHue HEOOXOIMMO YIEIITh KOHTPOJIIO TEXHONOTMIECKHX Iapa-
METPOB, B YaCTHOCTH, JaBIeHUS XXUIOKOCTH B TPyOONpoBoOJie, X HE HOIYCKATh PEXXUMOB
OKCIUTyaTalliK, CIIOCOOCTBYIOIINX BO3HHMKHOBEHHMIO KaBHTAallUH, T.e. 00Opa3oBaHHIO B
XUIKOCTH IIOJIOCTEM, 3allONHEHHBIX Ia3oM, IapoM WM uX cMecbio. KaBuTanyoHHBIE

ITY3BIPBKH 06pa3}rforcx IIpA TaKWX YCJIOBHAX, KorJia AABIICHHE XUIKOCTH CTaHOBHUTCA

o HIDKE HEKOTOPOIr'o KPHTHYECKOro 3Ha4eHMs Py, (B peanbHoi xuakoctu P, npubimsu-

-]

=

3 TEJFHO PaBHO JIABJIEHHIO HACHIMICHHBIX IIapPOB 3TOM XUIKOCTH IIPH JaHHOM TeMIlepary-

E

E pe — npunoxenue I).
E 3.4 Hecobmoaenue ycioBuii 3KCILTyaTalliy MOJKET IPUBECTH K 0TKa3y IpeoSpa-
| g 30BaTesl WIK IIPEBhIIEHUIO JJOITYCTHMOrO 3Ha4€HHS IIOTPENTHOCTH H3MEPEHHUI.

f 3.5 B cmyuae otkaza mpeoOpa3oBaTens M HEBO3MOXXHOCTH YCTpaHEHHS HEHC-
‘ =4
s =
| IPaBHOCTH Ha MECTe 3KCIUTyaTaluu Ipeobpa3oBareib HeOOXOAUMO AEMOHTHPOBATh CO-
- f IJIaCHO YKa3aHHAM HACTOAIIEro PyKOBOJICTBA, & HA €0 MeCTO YCTAaHOBHTH TE€XHOJIOTH-
| =

= v}
- 3 YECKYIO BCTaBKY COOTBETCTBYIOLIETO pasMepa (3CKH3 TEXHOJOIHYECKOH BCTaBKH IIpH-

3]

m

BeJleH B IpwiokeHHH K), IOCTaBIgeMy¥o 110 OTAEILHOMY 3aKazy.

R
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4 IIOBEPKA

Hacrosimit pasze yCTaHaBIMBAET METONMKY IIOBEPKH IpeobpazoBaTest.

TepBu4HO#M MOBEepKe IOABEPraroTCs Npeobpa3oBareiid MPH BHITYCKE U3 IIpO-

H3BOJICTBA, IIOCJIE PEMOHTA, a TAKXKE ITPHA XpaHCHUH npe06pa303aTen;1 nepea BBOAOM

B SKCIUTyaTaiuIo 6osiee omsoro rona. [IpeobpasoBaTei, HaXOAAIIMECS B 9KCIUTyaTa-

IIVH, TIO/IBEPraloTCs MEPHOTUYECKOil TIOBEpKe C MEXIIOBEPOYHBIM MHTEPBAIOM 4 To-

Ja.

Ilpumeuanue - BHeodepenHas mosepKa IPOBOJHUTCH B Ipolecce K-

ILTyaTalliy, eciid HeoOXOMMMO YAOCTOBEPUTECS B HCIIPaBHOCTH IpeoOpa3oBareris,

IpH NMOBPEXIEHUH TUIOMO WM yTpaTe JOKYMEHTOB, IIOATBEPXNAIONIMX MIPOX0XK-

IIeHHe O4YepeIHOM TOBEPKH.
4.1 Onepaliy TOBEPKH
Ornepaiuy 1 00BeM IOBEPKH IIPHBEEHH! B Tabmle 4.1.

ZLTs

OAIHCH U JaTa

Tabmyma 4.1
Homep nyrkTa

§ HaumenoBaHue onepariu METOIVKH

; TIOBEPKH

g Bremnuit ocMoTp 4.5.1

= OrnpeneneHue OTKIOHEHUS XapaKTEPHOTO 452

pazMepa Tena 00TeKaHus o

\g OrpeieieHre TIOTPEIHOCTH TpeobpasoBaTeIt 4.53-4.5.5

; IlpuMeganus

= 1 Toepky npeoGpasoBaremns o 4.5.4, 4.5.5 TpOBOIHUTH TOJBKO IMPH HAMYHH COOTBETCT-
1 E: BYIOIMX BHIXOJHBIX CHTHATOB.

]

g 2 Jlomyckaercs oBepKy IpeobpasoBareneii ¢ HECKOJIbKMMH BBIXOAHBIMA CHTHAlIaMH CO-
-1 &

e OTBETCTBYIOIMME OXHOM M TOH X& M3MEPAEMOH BEIMIHHE IIPOU3BOAUTH [0 OTHOMY M3 3THX

CHTHAJIOB, ECJIH HHOE HE IIPeIyCMOTPEHO TEXHIIECKOM JOKyMeHTaluel Ha Mpeobpa3oBares.
3 IIpu mepromadecKoit moBepKe IpoBepka 1o 4.5.3 u 4.5.4 MoxeT ObITh 3aMeHeHa Ha IIo-

BEPKY Ha pacXoJOMEpPHOM CTeHIe o MeTomuke 4.5.6.

CIII'K.407131.026 PO
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4.2 CpencTBa NOBEPKH

HpH MMPOBEACHNH ITOBEPKU ITOJDKHBI OBITH HCIIOJIE30BaHBI CIECOYIOIIE CPENCTBa

H3MepeHH ¥ BecnoMoraTelsHoe 06opynoBanye coriacHo Tabmune 4.2

Tabmuua 4.2

HamnmvenoBaspe ¥ THII
000py1OBaHMSA

TpebyeMBle TEXHIYECKHE XapaKTEpHCTHKH

1

2

bapomerp-anepoun

Jlnanason u3MepeHHa atMoctepHoro nasineHua or 79,8 1o

I'5-75, 3.269.092 TO

FAMM-1 106,6 xI1a, mpeznen OMycKaeMO# OCHOBHOM IOTPEIIHOCTH

TV 25-11.1513 +0,2 k[la

BonsT™eTp mudpoBoit B7-68 | uana3oH M3MepeHH HalpsoKeHHd oT 16 1o 42 B, OTHOCHTENE-

TY PB 07519797.047 Had TIOTPEIIHOCTh M3MEPEHHs HAlpsHKEHHd B JManasoHe Ha-
npsoxHui 0T 1 10 5 B He 6onee £ 0,05 %

I'eneparop MMITYJIECOB Juana3oH 3Ha4eHui YaCTOTH TeHEpUpYEeMbIX CHMTHaoB oT 0,3

10 500,0 ', OTHOCHTENBHAS IOTPELIHOCTh 3aJaHHA JacTOTHI
BRIXOAHOTO curHana He 6onee = 0,1 %

T'urpoMeTp nCHXpOMETPHYIECKIH
BUT-2, TY 25-11-645

Jlnana3oH M3MeEpeHHMsA OTHOCHTENBHOM BlakHOoCTH OT 20 10
95 %, nuana3oH M3MEPEHHd TeMIIepaTyps OT 15 1o 45 °C; mo-
TPENIHOCTE U3MEPEHHA BIAKHOCTH He 6osee + 5 %, neHa nere-
Hps mKans Tepmomerpa 0,5 °C

HUctounuk mwuraHus b5-48,

JluanasoH HanpsDKeHHH TOCTOSHHOTO ToKa oT 2 10 42 B

5 TY 3233219
" Hmuratop pacxozna Jlnana3oH 3HayeHMii IepuoAa BEIXOJHOTO CHTHama oT 2,429 no
g "Metpan-5501P", 4394,000 Mc, OTHOCHTENIbHAS! TIOTPEIHOCTE GOPMUPOBAHMA ¥ H3-
= TV 4213-031-12580824 Mepenus Teprozia He Gonee + 0,1 %
KoMmrutexkcHas mpomBHas Jlnamason 3ajmauHma pacxomoB oT 0,4 10 360,0 M /4, TIOTpem-
u YCTAaHOBKa KITY-400-4M, | HOocTh M3Meperus 00beMa He 6onee £ 0,3 %
ES YEJ199.00.00 P3
2 Marasus conpotusnernit P4831, | Conmpotusnenne 10 1000 OM, OTHQCHTENBHAS TTOTPEIHOCTD 3a-
£ TV 25-04.3919 JlaHHs COMpoTHBJIeHus He 6olee + 0,05 %
MupomeTpe! peraiesie 0 - 25 u | TIorpelHOCTh  M3MEpeHN  JMHEHHBIX pa3MepoB He Gomee
2 25-50, TY2-034-227 + 0,003 MM
g Ocummiorpag C1 - 117/1, Kooddurment otxioneny ot 0,1 o 5,0 B/nen, otHocuremsHad
3 TI 2.044.016 TY TIOTPEITHOCTS K03 (bHIMeHTa OTKIOHeH)s He Gonee + 10 %
& TIpeo6pasoBaTteis
N unrepdeiicoB USB/RS485 -
o & ADAM-4561
'%|<}| | porpamma HART-Master Tonnepxxa dyuxumii Merpan-300ITP
5 RS | | CIITK.5186.000.01 1M
5 k| | Iporpamma Modbus — Master | Tlomnepxxa dyrxinmit Merpas-300I1P
=~ CITTK 5222.000.01 M
N | Cexynnmomep CI11-1, Juanason m3meperus oT 0,5 ¢ 10 1 4, OrpemHoCTs H3MEpeHIs
=f TY 25-07.1353 He bonee+ 0,1 ¢
N
; s Jlucr
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IIponomxenue Tabmuis! 4.2

1

2

Tepmomerp naboparopusri TJ14
TV 4321-005-72002039

IIpenen usmepenus ot 0 no 50 °C
Llena nenerns 0,5 °C

Yacroromep Y3-64,

Juanazon usmeperus nepuoza ot 0,18 no 900,00 ¢, oTHocHTENE-

JUI 2.721.006TY Had DOIPEIIHOCTh  M3MEpeHHMs  IHepuoja He  Oornee
+0,03 %
IBM-coBMeCTUMBII nepco- | Hamrane COM-nopta

HaJIbHBIA KOMIIBIOTEp KJlacca
Pentium, omepaimoHHasd cucre-
Ma Windows-2000\XP u Brmme

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

Jomyckaercs NpuMeHEHHe IPYTUX CPeACTB M3MEPEHHIi C aHAIOTHYHRIMH METPO-
JIOTHYECKUMH XapaKTepUCTHKAMH.

Bce cpencrBa usmepeHuit 10DKHEI OHITH TOBEPEHBI, 000pYAOBaHHE aTeCTOBAHO U
HUMETh NeHCTBYIOIIHE CBMC’ECHBCTBa 0 TOBEpKEe WIH OTTHCKH HOBEPHUTEILHBIX KIEHM B
cooTBeTcTBUH ¢ TpeboBarmamu ITP 50.2.006.

[Ipyn ompeneeHHUH MOTPEIHOCTH NpeoOpa3oBaTeNs IO METOOUKaM, IpHBe-

g IeHHBIM B 4.5.3.1, 4.5.4.1 umuTatop pacxona "Metpan-5501P" He Tpebyercs. [1Ipu
§ OIlpefieIeHHH IOTPEIHOCTH IpeoOpa3oBarelli IO METOXMKAaM, MPUBENEHHBIM B
é‘ 4.5.3.2, 4.5.4.2 qacroToMep U reHepaTop CHTHAJIOB He TpebyroTCs.
BonbT™MeTp 1 MarasuH CONMPOTUBJIEHUH UCIOJNB3YIOTCS TOJNBKO NPU MOBEPKE
g mpeoOpa3oBaTelil pacxola, MIMEIONUIETO TOKOBHIM BEIXONHOW CHUTHAT; CEKYHIOMED
| Z HCIIONIL3YETCS TOJIBKO IPH TOBEpKe Impeobpa3oBaTels pacxoja, MMEIOIero UHIu-
= KaTop w/minm uudpoBoit mBTepdeiic; nepcoHanbHEIH koMibioTep, HART-MozeM,
g IpeobpasoBaTelb MHTepdECoB HCIONB3YIOTCA TOJNLKO IpH MOBEpKe mpeobpa3oBa-
g Tellsd pacXxopia, UMEIoIEro HHAppoBoi HHTepdeiic.
- = [IponuBHas yCTAaHOBKA UCIOJBL3YETCS TOJBKO IIPH MOBEpKe 1o 4.5.6.
% § 4.3 Tpe6GoBaHusa 1o 6e30maCHOCTH
g g% 4.3.1 K mpoBeneHHIO TOBEpKH NOIIyCKAIOTCS JIMIIA, M3yYWBIINE HACTOSIIMN
é§ pasmen M SKCIUTyaTallMOHHYIO JOKYMEHTAIMIO Ha IpeoOpa3oBareiis M IpOIIeAlIve
_<§ HHCTPYKTaX IO TeXHHKe O€30I1aCHOCTH.
5
5 ;\;@ Jiuct
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ITpu npoBeneHMH NOBEPKH COOMIOAATh MepH! Oe30M1aCHOCTY, YKa3aHHEIE B pa3-
Ilenie 2 HaCTOSIIETO JOKYMEHTA.
4.4 YcnoBus IOBEPKH ¥ MTOATOTOBKA K Hel
4.4.1 Bce ucnsITaHus, KpOMe OTOBOPEHHBIX 0c000, IPOBOIATCA IIPH CIIEMYIO-
X YCTIOBHUSX:
- TEMIIeparypa oKpyxaromiero sosnyxa (25 £ 10) °C;
- OTHOCHTEIIbHAS BIIAXKHOCTB BO3ayxa oT 45 1o 80 %;
- atMocdepHoe naBienue ot 84,0 no 106,7 xI1a (ot 630 o 800 MM pT. cT.);
- TeMIIeparypa pabodeit XuIKocTH oT Imoc 1 xo mmoc 150°C.
ITprmedanne — Paboueit >KUIKOCTHIO TP IPOBEIECHUY ONepaLyii TIOBEPKH SIB-
nsAeTcs:
- BOJA — IIpH IIEpBUYIHOM IIOBEPKE;
- pabouas cpena no 1.2.1 — npu nepuoAudeCKoN NoBEpKE.
4.4.2 Ilepen mpoBeneHNEM OBEPKU HEOOXOMMMO MPOBECTH CIEAYOIIUE O/~

TOTOBUTENBHBIE pabOTHI:

. - TIPOBEPUTH HAJIMUHE AEHCTBYIOIIMX CBUIETEIHCTB O IIOBEPKE CPENICTB H3Me-
<
§ PpeHMIA, UCIIOMB3YEMBIX IIPH IIOBEpKe NMpeobpa3oBareiieil;
[}
= Ly d (v
£ - TIPOBEPHUTH HATMYKE B NacropTe HeOOXOOUMEIX 3amucei, nmoimmcelt U ymo-
=
CTOBEPSIONIIMX Heyareil.
& 4.5 IlpoBenexue NOBEpKU U 00pabOTKa pe3yIbTaTOB U3MEPEHUH
>
=
2 4.5.1. Baemnuit ocMOTp
-
= ITpu BHemHEM 0CMOTpE HOJDKHO OBITH YCTAHOBJIEHO:
.2 - COOTBETCTBHE MapKHUpOBKH (0003Ha4ueHHE M 3aBOJCKOW HOMEp) SKCILTyara-
o
=]
g LIUOHHOM JOKYMeHTAIHH (T1acropTy);
- - OTCYTCTBHE MEXaHWYECKHX TMOBPEXIEHUIN (BMATHH, TPEIMH U OPYTHX IIO-
. (3\* BpEXIECHUMN );
§|>
ol N
51X
E] S
E -
T
q
e
e
N
cl . Juer
2 s
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4.5.2 Onpenenenue OTKIOHEHHMS XapaKTEpPHOTO pasMepa Tela OOTeKaHHs OT
HOMHHAJIBHOTO 3HaYeHHA

4.5.2.1 MWzpneus Teno obTexaHUs U3 NPOTOYHON HacTH Ipeobpa3oBaTelIs.

IToBpexxneHre OCTPBHIX KPOMOK Tela OOTeKaHMd, YIUIOTHHTENBHBIX KONlel H
II0CaJOYHBIX IIOBEPXHOCTEH KOpITyca He TOITyCKaeTCs.

I'lpu noBpexneHry Tena 0OTeKaHUs WM YIUIOTHUTENBHBIX KOJEI IIPOU3BECTH
HX 3aMeHy B COOTBETCTBHH ¢ 2.2.5. |

ITpumeuanue - Tema o6TekaHus SBITIOTCS B3aMMO3aMEHSEMBIMH U MO-
TYT HCTIONB30BaThCs € MOOBIM Mpeobpa3zoBarteneM pacxoa aanHoro My.

Jis HoBOrO Tena OOTEeKaHMs IMPOU3BOAATCS OIEpALM NOBEPKH B COOTBETCT-
BHH C HACTOSIIMM Pa3JeIoM.

4.5.2.2 IIpousBecT MUKPOMETPOM H3MEPEHHS XapaKTEpHOIO pasMepa Tena
obtexanus d, T.e. 6onbIneli CTOPOHEI TpalelMH, KOTopas 06pa3yeTcs B CEUEHHH Tella
obrexanus (pucyHok 1.1), B Tpex mMecrax (1o xpasm tena d;, d,i B ero cepenuse ds).

Onpenenurs cpemHuil pe3ynpTaT H3MepeHu# o popmye:

d,+d,+d
dq=217% 7% 4.1

; (4.1)
=
é Wzmepenns npoBoAUTH ¢ norpelmHocThio He Xyxe + 0,1 %, a BerucieHue Be-
=
= mavHE] d IPOBOIWTE 10 YeThIpeX 3HadaluX mudp.

BEMUCIUTE TIOIPENTHOCTE H3TOTOBRIICHHUS XapaKTEpHOIo pasMepa Tena obTeka-
=
ES HUS:
2

E 5 =3=% 1009

~ = . A), (4.2)
= rze dy, - HOMUHAITBHBINA pa3Mep, IIpUBeAeHHBIN B Tabmie 1.3.
=]
~
2
=]

N ITpumeuanue - JlomyckaeTcs IPU NEPBUYHOM MTOBEPKE HCIIONB30BATh pe-
AN 3yJbTaThl H3MEPEHHA Tela 00TeKaHus B IPOLecCce ero W3roToBNIeHU. B 3TOM ciydae
= .

3 § JIOJDKEH OBITH NpenbaBlIeH JOKYMEHT, YAOCTOBEPSIOUIMH Pe3yIbTaThl 3THX H3Mepe-

2 lQ

g ~

=

I -
g HCT
s X CIITK.407131.026 PJ %
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Pe3ynerar mpusHaeTCs MOJOXKUTENBHBIM, €CIIM MOrPEIIHOCTE & HAXOMUTCS B
npenenax * 0,3 %.

4.5.2.3 Iocre npoBeeHys M3MEpPEHHH TeJIo O0TEKAHHS YCTAHOBUTE B ITPOTOYHYFO YaCTb.

4.5.2.4 KoHTpeHue Tena o6TekaHus

4.5.2.5 Tlocne 3aTsDKKH OONTOB, KPEILIIMX TeNO OOTEKaHWs, IIPOM3BECTH HX
KOHTpEeHHe CTATBHOH IIPoBOIoKoH nuamerpoM 0,5 - 0,8 Mm.

4.5.3 OnpezieneHyie OCHOBHOM OTHOCHTENBHOM ITOTPENHOCTH H3MEPEHHS 00beMa
I10 HMITyJIbCHBIM CHTHAJIaM.

Orpenenenyie OCHOBHOM OTHOCHTEHHOM NMOIPENIHOCTH M3MEPEHHS 00beMa IIo
HMITYJIbCHEIM CHIHAJIaM IIPOBOMTS 10 METOAMKAM, IIpHBeAeHHLIM B 4.5.3.1 wm 4.5.3.2.

4.5.3.1 Onpenenenyie OCHOBHOH OTHOCHTEIHHOHM IOTPELIHOCTH HM3MEPEHMS
06beMa 110 MMITYICHBIM CHTHAJIAM C 3afaHHeM HMHTHUDYOLIErO CUTHAa TeHepaTo-
POM CHTHAJIOB IIPOBOAMTH B CIIEAYIOIIEM ITOPSIIKE:

1) 3a0THUTE IPOTOYHYIO YacTh IpeobpasoBarels paboyei KHUAKOCTHIO. XKus-

KOCTh B l'IpOTO‘IHOfI YacCTH AOJDKHA OBITH HEIIOABIDKHA,

Jlucr

. [Ipumeganue - Ilpu nosepke mpeobpazoBarens Ge3 IeMOHTaxa ¢ Tpy6o-
<
E‘ TIPOBOJIA TIEPEKPHITE TPYOOIIPOBOZ Mocie Ipeobpa3oBaTelis, TePeKpHITh TPYOOIpo-
(23
=
g BOJ Tiepen rpeobpasoBaTerieM, XKUIKOCTh U3 [IEPEKPHITOro y4acTka He CMBaTh. IIpu
=
noBepKe mpeobpasoBatensd, He YCT2HOBIEHHOTO Ha TPYOSONPOBOJ, 3aliIylIMTE IPO-
g ‘TOYHYIO 9aCTh C OJJHOY CTOPOHEI 1 3aIIOJIHUTE €€ BOAOH.
¢ -
2 2) cobparhb cxeMy B COOTBETCTBHH ¢ pUcyHKOM I1.1. PexoMenyemoe 3HadeHNe
o
=
= comnpotusienus Harpyski (1000 = 10) Om;
2 3) monate HanpsoxkeHHe 24 + 2 B oT HMCTOYHMKA [IUTAaHUS C IAPAMETPAMH CO-
o
=
; rmaceo 1.2.10.1;
18 .
4) nozjats ¢ reHeparopa Ha IpeoGpa3oBaTelb MMHUTHPYIOIIMN CHTHAI - Me-
% -
o § aHJp, HapshKeHHeM OT 5 10 7 B. Y cTaHOBUTH YacTOTY reHeparopa:
=S
AN
SIS
1 N
=
o
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Toanuce u nata

I/I;m. Ne ny6n.

B3aM. uHB.

ANMUCH U AaTa

7

A4 04 04

Hus. Ne noa.

e g

Jmax=k2 Omax/ (4.3)
rie k—Ko3pHIMEHT, BEIGUpaeMElif CorilacHo Tabmume 1.3;
k; - koaddurmerT pasHbIi ot 0,95 10 1,00;
Omax — MaKCHMATEHEH pacxon corniacHo tabmmme 1.1.
Bce pacyersl npon3BoIUTE 10 YeTHIpEX 3HAYAIMX HUMD;
ITpumeyanne — B 3aBECHMOCTH OT THIIA TeHepaTopa JOIYCKaeTcs yCTaHaBIMBATE IIe-
PHOJI, BEIYHCIIEHHBIN KaK BeIMYHHA, OOpaTHas 4acToTe.
5)  He MEHSA YaCTOTY fyy, IO JaCTOTOMEPY ONpENENHTh IIEpUO] CeNoBa-
HI BEIXOTHBIX MMITyJIECOB Ty
6) ompenenuTh NEPHUOX CINENOBAHWA BEIXOAHBIX HMMITYJECOB Ty IUIS YaCTOTHI
Jomins 111, BEIIMCIIIEMOHE 110 hopMyIIe:
Jmin= ks Qrin / k, (44)
T1€ Omin — MUHIMAIIBHBIA pacXojl cornacHo Tadmmme 1.1;
k3 - koaddurmenT papusni or 1,00 no 1,05;
7) oIpenenuTh IEpHOJ ClEeNOBaHHsA BEIXOMHBIX HUMITYyIbCOB Ty 1A OXHOM
YaCTOThI, PACIIOJI0XEHHOM B IHANa30He YaCTOT OT frn 10 foa;
8) 10 pe3yapTaTaM U3MEpPEHHH [epHoLa OTIPEeNENUTh IOrPEIIHOCTh H3MEPEHHUS
obBemMa IIpH BCeX UMUTHPYEMBIX pacxozax 1o hopmyie (4.5):
Ovir=100%-(Ty — T,)/ T}, 4.5)
rae Ty — 3HayeHHWe MEpHOA CIeNOBaHUS BEIXOIHBIX MMITYJECOB, MOJYYEHHOE MIPH
HCIIBITAHUSX, C;
T, — pacueTHOE 3Ha4YeHNE IEpHOZa CeJOBAHHS BEIXOIHEIX HMITYIILCOB, C.
Bemmuuna T, onpenendercs o ¢popmyne:
T;=3600-C/ Q, (4.6)
rae C - eHa HMITyIIbca cornacso 1.2.5.3, m>/fumi;
Q - IMUTHPYEMBIii Pacxom, M /4, BEMHCIIEMBIH 110 dopmye:
O=kf, 4.7)
rae k - koadumrenT, BEIOHpaeMEIi cornacHo Tabmwe 1.3;
| Jf—dacTroTa IMHTALIHOHHOTO CUrHana, I

Pe3ynpraT mpr3HAeTCA NONOXHUTENBHEIM, €CIIH IOTPEIIHOCTS Oy HA BCEX HCIIBITa-

TENBHBIX PeXXHUMaX Haxoaures B npenenax + 0,3 %.

Jucr
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4.5.3.2 OmnpenienieHre OCHOBHOM OTHOCHUTENIBHOM IOTPEITHOCTH HM3MeEpeHHs 06beMa
N0 MMITyJIbCHEIM CHTHalaM C 3aJaHHeM MMUTHPYIOIErO CHIHajla MMUTaTOPOM pacxona
Mertpan-55011P mpoBoauTs B Clleqyrolei MoCie0BaTeIbHOCTH:

1) mpoussecTu onepaumu 1o 4.5.3.1 nepeuncnenuro 1);

2) NOIKTIOYUTH MMHTATOP PacXoia C MOMOIIBIO NEPEXONHIKA B Pa3phiB JIMHHMH CBSA3H
npeofpasoBarelll ¥ NOIXOAAIIEro K HeMy kaberd. COeMHNTD BEIBOJ pasbeMa IEPEXOIHHKA C
KireMMo# "3emia" npeoGpa3oBaTens B COOTBETCTBHM ¢ PUCYHKOM I1.2 npmnoxerus I1. ITo-
JaTh HanpsokeHue 18 2 B or ucrouHmnka nuTaHus ¢ napaMeTpamu coryiacto 1.2.10.1;

3) npH NOMOIY KJIaBHIIN

4) np¥ MOMOIIH KJIaBHIII 1
noBHOTO mpoxona Jly M pacdeTHoe 3HaYeHHE NEPHOJA BRIXOJHOTO CHIHana umuTaropa Ty,
COOTBETCTBYIOILEE MMHMMAIBHOMY Pacxofy, yKa3aHHOMY B IlepBo# CTpoke Tabnumel 4.3
IV IaHHOTO 3HAYEHMs AMaMeTpa ycioBHoro npoxona [ly. Ha mHaukarope Zo/DKHa OTO-

OpasuTecsa MH(OpPMAI B COOTBETCTBUM C PUCYHKOM 4.1;

3anaBacMoe 3HaYECHHE NEpHoaa

JIncr

CIIEN0BAHMS UMITYJIECOB MIMHTATOpa Tp Pasmeprocts

g

=

=

3

=

=

3

=

8

=y

%

&
E Prcynok 4.1

%

&

£ 5) M3MepHTH NepHoJ BEIXOAHOIO CUTHala mpeobpasosarens T, mAmd dero
]

= HaXXaTh KJIABHIIY M JIOXIAThCA NOSBICHHS Ha HIDKHEH CTpOKe HMHIUMKaTopa

N 3HAYEHMS M3MEPEHHOTO NEPHOA C YKa3aHHEM Pa3sMEPHOCTH B COOTBETCTBHH C PH-

2[R

o] N CYHKOM 4.2;
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Toxanuch # ata

Hus. Ne ny6n.

B3awm. uus.

oLy

~

2

’

ﬂommcs H jata
L .

3anaBaeMoe 3HaYCHHE nepuoaa cnenosa-

HUS MMITYJIHCOB MMuTaropa Tp PasmeprOCTR

- l A

~ —
H3mepeHHOE 3HaueHME NepHoaa cie- PasmepHocTs
JOBaHWA BEIXOJHEIX MMITYJIBCOB ITpe-
obpasoBarens

Pucynok 4.2

6) nocnenoBaTeIbHO YCTaHABINMBAs IIPH ITOMOIIY KJIaBHII

BCE pacyeTHbIe 3HAYEHMS NEpPHOJa BEIXOAHOIO CHIHalla MMUTaTOpa Ty, U3MEPHTH
COOTBETCTBYIOIIMIE MM HEPHOIE! BEIXOAHOTO CHTHaNa npeobpazoBaTens 1y, A
JIaHHoro 3HaYeHus [ly.

Horryckaercs IpOBOAUTh U3MEPEHNUS U TPEX 3HAYEHUH NIEPUOJA BEIXOAHOIO
CHUTHANIa UMHTATOpa 1p, Cpear KOTOPhIX 00s3aTeNbHO JOJDKHB! IPUCYTCTBOBAaTh MHU-
HUMaJIBPHOE ¥ MakCHMaNbHOe 3navenns Tp i gagroro 3HaveHnd My.

4.5.3.2.1 Pe3ynbTaThl NOBEPKU IMPHU3HAIOTCS MONOXUTENBHEIMU, €CIIH W3-
MEpeHHbIe 3Ha4YeHMs [IEPHOZA BEIXOAHOIO CHIHaNa Ty, IS KaXAOTO M3 MMMTH-

PYEMBIX PaCXOOB JIEXAT B pefieniaX OT Tayx min AO Tox max COTTIACHO TabmmLie 4.3

Hus. Ne nopn.

Sg Jluct
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Ta6nnua 4.3

JuameTp YCIIOBHOTO Pacxoxn Q, PacyetHoe  3HayeHme | PacdyeTHOe 3HauYeHHE IlepHOJA BHIXOLHBIX HM-
npoxoza mpeobpasosare- M/a [EPHOZA  CNIGNOBAHHUA | ITyNbCOB Ty, C
s Ty, MM uMIyiBcoB Ty, Mc Tosox min T pxx max
1 2 3 4 5
’ 0,1800 133,200 19940,000 20060,000
0,3000 79,930 11964,000 12036,000
’ ’s 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 2429 179,500 180,500
0,4045 497,200 8874,000 8927,000
1,0110 198,900 3550,000 3571,000
§ s 12,1400 16,570 295,700 297,500
= 25,2800 7,956 141,900 142,900
)
g 36,3900 5,525 98,610 - 99,200
= 50,5500 3978 70,990 71,430
1,0000 840,800 3589,000 3611,000
& 2,0000 -420,400 1795,000 1805,000
3 “ 35,0000 34,020 102,500 103200
o 68,0000 12,360 52,780 53,100 .
= 95,0000 8,850 37,780 38,010
3 120,0000 7,006 29,910 30,090
&
g
E
&
L)
N
2 e Jluct
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[Iponomxenue Tabmuis! 4.3

1 2 3 4 5
1,5000 1064,000 2393,000 2407,000
3,2000 499,000 1122,000 1128,000
100 50,0000 31,930 71,780 72,220
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
150 100,0000 53,330 35,890 36,110
200,0000 26,660 17,950 18,050
b 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
200 185,0000 67,160 19,400 19,520
350,0000 35,490 10,250 10,320
500,0000 24,840 7,178 7222
700,0000 17,740 5,127 5,158
12,0000 4159,000 299,100 300,900
33,0000 1513,000 108,800 109,400
250 300,0000 166,400 11,960 12,040
600,0000 83,190 5,982 6,018
10G60,0000 45510 3,58 3,611
1400,0000 35,650 2,564 - 2,579
18,0000 4394,000 199,400 200,600
48,0000 1648,000 74,780 75230
300 500,0000 158,200 7,178 7,223
1000,0000 79,100 3,589 3,611
1500,0000 52,730 2,393 2,407
2000,0000 39,550 1,795 1,805

IIpuMmedaHue — 3HaYECHUS IEPHOIOB BEIXOMHOTO CUTHANA Ty TPUBENEHH! 1A IPHOO-
poB ¢ 1eHo# uMmmyisca C=1 M /umiL. JUIA IpHGOPOB ¢ MHOM IEHOM MMITYJBCA TabTHUHEIE

3HaYeHHT Toy min M Teox max CIEAYET YMHOXATh Ha KO3(QQUIMEHT, paBHBINA OTHOIIECHHUIO

(haKTHIECKOH LIEHB! HMITYIIbCa K LieHE HMITYJIbCA, PABHOM 1 M*/HMIL.

JIucr

Ne nokym.
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4.5.4 OmnpeneneHue OCHOBHOM NOIPEIIHOCTH U3MEPEHHUsS pacxola Io To-
KOBOMY CUTHATY

Ornpenenenre 0CHOBHOM NOTPELTHOCTH H3MEPEHHS PacXoa [0 TOKOBOMY CHIHa-
JIy IIPOBOJIUTE TI0 METOAMKAM, H3JI0XKEHHEM B 4.5.4.1 mm 4.5.4.2. |

4.5.4.1 Onpenenenne OCHOBHOM IOIPEIIHOCTH U3MEPEHMS pacxosa 1o TOKOBoMy
CUTHAIy C 3aJaHHeM HMHTHPYIOIIEro CUTHaja eHepaTOpOM CHTHAJIOB IPOBOAMTEL B
CIIeyIoMIeH MoCIenoBaTeNbHOCTH: |

1) mpousBecTH dnepaunn cornacho 4.5.3.1 nepeuncinernnsMm 1), 3) cobpas cxe-
My B COOTBETCTBHH C pHUCYHKOM I1.3. PexoMeHIyeMoe 3HaYeHHe CONPOTHRIICHHS Ha-
rpy3k# (500,0 + 0,5) Owm;

BHMMAHME: MCIIBITAHUE ITPOBOJUTD ITPY TEMIIEPATYPE
(20 = 3) °C! JOITYCKAETCA ITPOBOIUTH UCIIBITAHWA ITPY1 TEMIIEPA-
TYPE OTJIMYHOM OT (20 + 3) °C, ITPY1 3TOM HEOBEXOJIMO YUUTEIBATD
1.2.9.3.

2) mozarth ¢ reHepaTopa Ha Ipeobpa3oBaTellb IMUTHPYIOIIHI CUTHAI - MEAHID

HanpsDKeHHeM OT 5 110 7 B. YCTaHOBHUTE H4acTOTy IeHepaTopa fr,x, OIpeeIIeMyro 10

]

=]

o~

E‘ dopmyne (4.3), npu 3ToM BMECTO Oy HCHIONB30BaTh Opry. He MeHAA dacToTy f, 1o
(5] .

=

Ez BOJIETMETPY OTPE/IETHTH HANPDKEHHE U, Ha COIPOTHUBIIEHUH Harpys3Ku (C IOrpem-

HOCTHIO He Gonee = 0,1 %);

é 3) mpoBECTH ONepaly COrIaCHO TEPEeTUCIEHIIO 2) I JACTOTH! f;n, OIpEme-
2 nsemoii o hopmyine (4.4), Ipu 3TOM BMECTO Oy, HCTIONB30BATh Qppry, W €IlE IIA
2]
-

= OJIHOM YaCTOTBI, PABHOPACIIONOKEHHOH OT 9aCTOT fimin B frnax -
2 4.5.4.1.1 Ilo pe3ynpTaTamM U3MEpPEHHUH ONPENEIUTE:

&

=]

; - 3HaYEeHWe CHJIEI TOKa Ju, MA, TOKOBOTO BEIXOZAHOIO CHTHANA ITO0 opMyIIe:

¢

- Ui

u-1000
Iu=——7——, (4.8)
I Ru v

TN

51X rae Uu— M3MepeHHOe 3HAYeHNe HallpsHKEHUI Ha PEe3UCTOpe HarpyskH, B;

=

o RS _

g Rn — conporusnenue Harpysku, Om;

NS

& §'

e

o

e & Jlucr
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- 3HaueHue pacxoja Qu, M/
a) 151 TOKOBOT'O CHTHANIA C BO3PACTAIOIIEH XapaKTepHUCTHKOH 1o opMyiie:

(Iu —Imin)'(QBnH —QHHP])
I x_Imin ’

ma.

Qu=Qpypy + (4.9)

rae Iy, - MUHAMAIBHOE 3HAaYEHHE TOKOBOTI'O BEIXOJHOTO CHIHANA, paBHOE 4 MA;
Loy - MAKCHMAIIEHOE 3HAUEHNUE TOKOBOI'O BRIXOAHOIO CHrHajIa, pasHoe 20 MA;
I, - 3HaueHHe TOKa, BEIYHCIIEHHOE 110 hopmyne (4.8);
QOuny v QOpry - HYDKHUHR 1 BEpXHUH ITpeJelbl U3MEPEHNs pacxoja 110 TOKOBOMY
CHUTHAITY, M/
0) W15t TOKOBOTO CHTHANA C YORIBAIOIIIEH XapaKTePUCTHKOM 1o dopmyne:

_ (Iu ‘Imin)'(QBnH "Qmm')
I x—Imin ’

ma:

Qu=0Qpy (4.10)

roe Imim Imax: Iu ’ QHHI’I:QBHPI - TOXC, 9TO 1 B (bopMyne (49)3

- IpUBEAEHHYIO TIOTPEIHOCT ONpeeNieH s pacxoJa 10 TOKOBOMY BBIXOXHO-
My CHTHATY 110 dpopMye:

Qu-0
Yor = ———=—-100%, 4.11
e QBHH —QHHH ( )

rae Q - IMHTHPYEMBIH PacXol, M /4, BEHCIIAeMEI 110 popmyme (4.7).
ITpeo6Gpa3zoBarens cuuTaeTcs BBHIACPXKABIIMM HMCIBITAHUS, €CIIM IIpUBEAEHHAA
TIOTPEMIHOCTE “Ypr HA BCEX MCNBITATEeNbHBIX PEXXUMAX HaXOAUTCA B npezenax + 0,2 %

OT BCJIMYHHBI YCTAHOBJICHHOI'O JHalla30Ha H3MCPECHUA.

4.5.4.2 OnpeneneHue OCHOBHOM IOTIPEIIHOCTH M3MEPEHHs pacxoda 1o To-
KOBOMY CHTHAQIy € 3afiaHHeM HMMHUTHPYIOIIEro CHUTHaja HMMHTaToOpoOM pacxoja
MeTtpan-5501P ipoBOIHTS B ClIEAYIOMIEH NOCIeA0BaTEIHHOCTH:

1) npousBectu omnepaimu cornacHo 4.5.3.2 nepeunciermsm 1) - 4), coenu-
HHB IIpU 3TOM IIpeobpa3oBareiib, BOJBTMETp, MarasuH COIPOTHBICHHH, UMHTa-
TOP pPacxoAa COIIaCHO CXeMe, IpHBeAEHHOM Ha pucyHke I11.4 mpunoxerus I1. Pe-

KOMEHIyeMoe 3HaueHHe ConpoTupiaeHus Harpy3ku (100+0,1)Om;

Jluct
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2) 110 BONIBTMETPY OINpeeuTh 3HaueHne HanpspkeHus U,

3) mocnenoBaTeNbHO YCTAHABIUBAS IIPY IIOMOIIH KJIaBHII
BCE paCyeTHblEe 3HAYeHHMd IIEpHOZa BBIXONHOTO CHTHala MMHTaTopa T, Ipexmy-
CMOTpEHHBIE B MIMUTATOPE pacXofa IUIi AaHHOTO 3HaueHus [ly, M3MepuTh cOOT-
BETCTBYIOIIME UM 3Ha4yeHus Hanpsokerus U.

Jlomyckaercs: IpOBOAUTE U3MEPEHH NI TpeX 3Ha4YeHWH IIepHoJia BEIXOJHOIO
CHIHaJla UMHUTaTopa 1P, Cpefy KOTOPhIX 003aTeNbHO JOJDKHBI IIPUCYTCTBOBATh MH-
HAMaTbHOE U MaKCHMaIbHOe 3Ha4ueHud 1p g naHHoro 3HadeHus [ly.

4.5.42.1 OO6paGoTKy pe3yipTaroB H3MEpEeHHH NPOM3BOAUTH AHAIOTHYHO
4.5.4.1 B xauecTBe 3Ha4eHHI UMUTHPYyeMOro pacxona Q mpuHUMAaTh 3HAYEHHUs, yKa-
3aHHbIe B Tabnure 4.3.

4.5.5 Onpenenenvie OCHOBHBIX OTHOCHTENIBHBIX IOrpeIHOCTeH mpeobpa3zosare-
711 TIpH BBIBOJIE 3HAYCHUI TapaMeTpoB II0 IPpoBOMY HHTEpOEHCy

4.5.5.1 OmnpeneneHve OCHOBHOH OTHOCHTENbHOM IIOTPEIIHOCTH H3MEPEHHS

. MTHOBEHHOT'O pacxoza 1o 1udpoBoMy HHTep(deHCy MpOoBOIUTE B ClELYIOMEH moce-
s
g ZI0BATEIBHOCTH:
£ ,
5 1) npoussecTH oneparmu cornacHo 4.5.3.1 nepeuncnenwsM 1), 3), 4), cobpas
U3MEPUTENIEHYIO CXEMY B cOOTReTCTBUM ¢ pucyHKoM I1.5 mns HART-nporokona unu
g pucyrkoM 1.6 mas ModBus-nipotokona. Jlns HART-nporokona conpoTuBieHne Ha-
é‘) IPy3Ku AODKHO cocTaBiaTh (500 £ 10) OM. YactoToMmep, conporusienus R1, R2 no-
£ IIyCKaeTcs He IOAKII0YATk;
RE
=
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~ 2) 3aITyCTHTP Ha IEPCOHATEHOM KOMITBIOTEPE KOHOUIYPAIOHHYIO IPOrpamMMy
HART - Mmacrep um ModBus-Master IIpH onpezeneHuy norpemHocty no HART-
npoTokoy ui ModBus-IIpoTOKOIy COOTBETCTBEHHO. Y CTAHOBUTD CBA3B C Ipeobpa-
3oBareneM. [IporpaMMy IpHBECTH B peXHM aBTOOOHOBIEHMS 3HA4YeHHM ¢ Ipeobpa-
30BaTels;
3) onpenenuTh 3HaYeHUE pacxona Oy Mo MOKa3aHHIM IPOrPaMMBI;
4) ompenenuTs 3HaYeHHMe pacxoia Qy ML YacTOTHI f;, mo GopMmyine (4.4) u
ellle U1 OIHOM YaCTOTEL, PaCTIONIOKEHHOM B TUANA30HE YACTOT OT fiin IO fonax.
4.5.5.1.1 [Ina Bcex pesynbTaToB M3MEPEeHMI MIHOBEHHOIO pacxoiia Ompeze-
JIATH NOTPEITHOCTH O GOpMyJIe:
ooy=100%-(Qy — Q)/0, (4.12)
rae Qy— pesylIbTaT H3MepeHHs PAcXo/a o IPorpaMMe, M /d;
O — IMHTHpY MBI pacxof, M°/d.
Pe3synbTrar npusHaeTCs MONOXUTENBHEIM, €CIH IIOIPEIIHOCT Jpy Ha BCEX HC-

IBITaTeNbHBIX peXXUMax HaxomuTes B npenenax =+ 0,3 %.

Jlucr

£

; 4.5.5.2 Onpenenenvie OCHOBHOM OTHOCHTENHHON MOIPEHIHOCTH M3MEPEHHI Ha-
§ KOIUIEHHOr0 06beMa 10 1 poBoMy HHTEpdeHCy MPOBOIUTE B CIEAYIOIIEM MOPSIKE:
=

1) 3anomHuTE MPOTOYHYIO YacTk HpeobpazoBatens Bomoit. Boma B mpoTodHoi

& YaCTH JIOJDKHA OBITh HEMTOIBIDKHA;

2

2 2) cobpats cxeMy B cooTBeTcTBHH C pucyHKoM IL5 mns HART-nporokoia
| 2

= i pucysaxoM I1.6 nis ModBus-npotoxona. Ins HART-npotokona conpoTuse-
E HUEe Harpys3ku JOmkHO cocTaeiaTs (500 £ 10) Om; RH(u) HOMKHO COCTaBIIITH
§ (1000 % 10) Om;

& 3) mozmats Ha npeobpasosaTens HapsDkeHHMe nuTanud (24 + 2) B ¢ mapamer-
- é‘\‘ pamu coryacHo 1.2.10.1.
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4) yCTaHOBUTH Ha T'eHepaTope UMUTHPYIOILUH CUTHAT - MeaHp, HAMpsKEHUEM
ot 5 1o 7 B. YcranoBuTh acToty reHeparopa f no hopMye:
=(0,4...0,5) Onatk, (4.13)
rae k- ko3 ouiienT, BEIGHpaeMbIii cornacHo Tabuie 1.3;
Omax — MAKCUMAITBHBIN pacxof coriyiacHo Tabmuie 1.1.

CurHar ¢ reseparopa Ha peoGpasoBaTeip He HOJaBaTh;

5) 3alTyCTUTH Ha IEPCOHATEHOM KOMITBIOTEPE KOHQUTYPALMOHHYIO TPOrpaMMy
HART - macrep wim ModBus-Master npu onpenenennu norpemsoctd no HART-
IpoToKoTy Wi ModBus-npoToKkory COOTBETCTBEHHO. Y CTAHOBUTD CBSA3b C npeobpa-
3oBatelneM. [IporpaMMy IpHUBECTH B PeXUM ABTOOGHOBIEHHS 3HAYEHIH C npeobpa-
30BaTeL;

6) yCTaHoéprrx, YaCTOTOMEpP B PeXUM CueTa UMITYIbcoB. COPOCHTh MOKa3aHUA
JaCcTOTOMEpPA B HOJIB;

" 7) 3aduKcUpoBaTh 3HaYeHHE HAKOIUIEHHOTO O0BeMa, 0TOGpaXKaeMoe B OKHE
nporpammsl, Fy;. [lonars ¢ reHeparopa KMUTHDYIOLIAN CHTHAJ Ha IIPeo6pa30BaTels;

8) moxmarbcs NMOSIBIEHHS Ha SKpaHe YacTOTOMepa KOJMYECTBA MMITY/IBCOB He
megee 100, Cpsrs avurrupyronmzii curyan ¢ npeoSpasoBaresii;

9) mOXAAThCS OCTAHOBKM CHYETa YaCTOTOMEpA, CHATH C HMHAMKATOpa YaCTOTO-

Mepa gucio uMirynscoB N. 3abuKcHpoBaTh 3HaUeHHe HAKOIUIEHHOro 00bema, OTo-

OpakaeMoe B OKHE IIPOrpaMMEl, Viy;

CIII'K.407131.026 PO
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4.5.5.2.1 Ilo pesynbraTraM U3MepeHMii ONIPENEIHUTE norpemHOCTL 1o popmyie:
ovyy = 100% - (Vy;— Vy; - C-N)/ CN, (4.14)
rae Vy,u Vy; — KOHedHOoe U HadalbHOE 3Ha4eHus obbeMa 1o npbrpamvxe, M
C — Il€Ha MMITyJIbca coracHo 1.2.5.3, M3/I/IM1'I;
N —4pcio UMITyJIBCOB IO IOKa3aHMSIM YacToToMepa.

Pesy/TETaT IPH3HAETCS TIOIOXHTETBHEIM, €CTH TIOTPENHOCTS Jyyy HaXonmcx B IIpe-
nenax + 0,3 %.

4.5.5.3 Onpenenennie OCHOBHOM OTHOCHUTENBHON IIOIPEIIHOCTH H3MEPEHHS
BpeMeHM HapaboTKu 1o mudpoBoMy HHTEp(elCy IPOBOAUTE B CIEAyIOLIeH mocie-
JIOBaTeIbHOCTH:

Ecmu ocHOBHasi OTHOCHTENbHAS ITOTPEHIHOCTE Tpeobpa3zoBaresis MpH H3Mepe-
HUM 00BEMa IO VMMITyJIHCHOMY BBIXOZHOMY CHTHAIY, ONpeAeNeHHas IO METOIMKE
4.5.3, Ha BceX MCTBITATENbHBIX peXXuMax He npeseruaeT + 0,1 %, Iomyckaercs om-
peneneHre OCHOBHOH OTHOCHTENHHOH MOTPENIHOCTH IpeoOpa3oBaTens ipH W3Mepe-
HWH BpeMeHU HapaboTKu 1Mo u(poBOMY CUTHAITY He IPOBOIWTE.

1) cobparh M3MEpHUTENHHYIO CXEMy B COOTBETCTBHHM C PHCYHKOM IL5 mns
HART-npotoxona wm pucynkoM 11.6 mi1 ModBus-mpotokona. dns HART-
IIPOTOKOJIa coﬁpommeme Harpy3k# JODKHO coctaBnaTs (500 = 10) Om. Yacroro-
Mep, F'eHepaTop, COMPOTHRIIEHUS JOITyCKaeTCs He ITOAKIIIOYaTh;

2) monark Ha npeobpa3oBaTens HalpsDkeHUe muTaHui (24 + 2) B ¢ mapamer-
pamu coryacso 1.2.10.1;

3) 3aIlyCTHTH Ha IEPCOHAIBHOM KOMIIBIOTEPE KOHGHUTYPALMOHHYIO IIPOTPaMMy
HART - macrep mwm ModBus-Master npu onpeznenennu norpemsocta mo HART-
IpoToKOoJTy M ModBus-IpoToKOIIy COOTBETCTBEHHO. Y CTAHOBHTH CBS3b C Ipeobpa-

3oBarelieM. [IporpaMMy npHBecTH B peXXHUM aBTOOOHOBJICHHUS,
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4) moxJathcs 0OHOBIIEHUS 3HAYEHUS BpeMEHH HapabOTKH B OKHE IPOrpaMMEl.

B MoMeHT 0OHOBJIEHUS 3HAYEHUS BPeMEHH BKIIFOYHUTH CEKyHIOMeEp. 3allOMHHUTE 06-

" HOBJIEHHO€ 3Ha4Y€HHUEC BPEMCHH Hapa60’I‘KI/I t,

5) BBIKJIFOYHTE CEKYHIIOMEP B MOMEHT, KOria B OKHE NIPOrpaMMBI 3HaYeHHE

BpeMEHH HapaOOTKH OOHOBHUTCS U CTAHET PaBHBIM:
tL=dt+ t; (9), (4.15)

rne dt — Bpemd, kpatsoe 0,1 4, Ho He MeHee 0,2 4.

CusTe OKa3aHUS C CEKyHIOMEDA 1.

4.5.5.3.1 Ilo pe3ynbTaTamM u3MepeHUi BpeMeHH HapabOTKH OIpeNeUTh I0-
TPEIIHOCTH & 1o popMye:
6,=100% - (dt-3600 - t,)/ ¢, (4.16)

rae dt—Toxe, 9To u B (4.15);

t, — BpeM: HapabOTKH, CHATOE C CEKYHIOMepa, C.

Pe3ynbTar IpH3HAeTCS NONOXKUTETHHBIM, ECIIH IIOTPEIIHOCTS ¢; HaXONHTCS B Ipeze-
nax +0,1 %.

4.5.6 Ompenenenuie NOTPENTHOCTH U3MepeHUs peobOpasoBareneil Ha pacxomo-
MEpPHOH yCTaHOBKE

4.5.6.1 Ompenenenye OCHOBHOW OTHOCHTENBHOH NMOTPEIIHOCTH H3MEPEHHS
o0beMa Ha pacXoIOMepPHOH yCTaHOBKE

PacxonoMepHasl yCTaHOBKA JO/DKHA 00ECIIeYHBaTh CUHXPOHU3ALMIO Hadala
OKOHYaHMs M3MepeHUs: 00beMa STANOHHBIM CPEICTBOM H3MEPEHUS C IIEPBBIM M II0-
CIeTHAM HMMITyIbcaMH MpeoOpasoBareis. Ilpenensl OTHOCHTENBHON IOIPENIHOCTH
U3MepeHns 06beMa 3TallOHHBIM CPeICTBOM H3MepeHHS 00beMa He Honee £ 0,3 %.

Onpenenenue norpeﬁmocm IIPOBOJUTH B CIEXYIOIIeH IIOCAE0BATENbHOCTH:

1) ycranoBUTH IpeoOpa3oBaTelNs Ha H3MEPUTENBHBIH TPYOOIPOBOL COrIACHO

Tpe6OBaHKAM HACTOSIIIEr0 PyKOBOJICTBA 110 KCILTyaTaLHH.

Jlucr

CIII'K.407131.026 PD 73

Ham.

Jner Ne noxym. IMonmucs | Hara




IlomxroYnTh MMITYJIBCHBIA BEIXOJHOM CHrHaI IpeoOpa3oBatelli K CHCTEMeE
perucTpalii pacxoJOMEPHON yCTaHOBKH B COOTBETCTBUM ¢ pucyHKoM I1.7. Ilomats
Ha nipeobpazoaresnsb muTanue ot 16 no 36 B ¢ mapamerpamu cornacuo 1.2.10.1;

Temneparypa Boxbl omwkHa cocTaBiATh rwoc (20 £ 10) °C.

2) ycTaHOBUTH Ha pPacCXONOMEPHOH YCTAaHOBKE pacxXoll, COOTBETCTBYFOILIMI
pexamMy 1, coracHo Tabnmuie 4.4. BrlnepxaTh pacXon B TEYEHHUE BPEMEHH ?, C, BEI-
YHICIIIEMOTO 110 hopMyITe:

t=150+/Q, ‘ 4.17)
rae Q- yCTaHOBJIEHHBIH pacxof, M/
k- xoaddurmerT, BEIOUpaeMsIii cornacHo Tabmue 1.3.

ITocne BeImEpXKM NPOM3BECTH M3MEpeHHe o6bema Ipeobpa3oBaTeneM H dTa-
JIOHHBIM CPEICTBOM H3MepeHus 06beMa, BXOISIIMM B COCTaB PAacXOIOMEPHOH ycTa-
HOBKH. Hagalio v okoHUaHMe u3MepeHns 06beMa STaNOHHBIM CPEJCTBOM H3MEPEHU

JOJDKXHBI OBITH CHHXPOHH30BaHbI C IICPBRIM H ITIOCJICIHAM HMITYJIbCaMH npe06pa3013a-
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Tabmina 4.4 — PexxuMbl HCIIBITaHUH Ha pacX0OMepHOH YCTaHOBKE

Pex 1 Pexamm 2 Pexam 3 Pexam 4 PexuM 5
Mung- Murn- Muynn- Musn- Mm"_'
Ty, M Marlk- g Pacxo, Maik- Pacxo Pacxo, Malb-
Pacxom, M4 | meii | Pacxom M |  mmiit o /qll, HBI o /qn’ HbHA N /qJ-‘l, -
ofneM, obpeMm, ofneM, o0neM, 0B
n n n n
eM, 11
25 7,00+0,20 100 4,0010,20 100 0,70£0,10 10 0,4010,10 10 0,2410,06 8
32 14,0010,50 300 6,50+0,50 100 1,2510,25 40 0,60+0,10 30 0,32+0,07 15
50 33,50+0,50 200 9,50+0,50 100 2,5040,50 50 1,25+0,25 30 0,5540,15 30
80 55,5040,50 400 13,50+0,50 150 5,204£0,40 100 2,70+0,30 80 1,1510,15 40
100 88,50+1,50 1500 23,0041,00 600 8,50+0,50 200 4,5040,50 100 2,2540,25 70
150 197,5042,50 3000 100,00+2,00 2000 17,00£1,00 600 8,50+0,50 400 5,5010,50 300
200 295,00+5,00 4000 105,00+5,00 2300 29,00+1,00 1300 14,50+0,50 700 6,50£0,50 500
250 355,00+5,00 10000 155,00+5,00 3000 68,50+1,50 2000 35,50+£1,50 1300 13,004£1,00 700
300 355,00+5,00 10000 205,0045,00 4000 98,004£2,00 1700 50,0042,00 900 19,00£1,00 600
Ipenems
JOITyCKae-
MoH orHo- £1,0 11,5 £3,0
CHTEABHOH
s riorpeiu-
= Hoc, Y%
= HsGrrroy-
§ HOE JaBe-
g HHE B
g TpyGonpo- 03 025 0,15
E BOAC,
M2 ne
McHee*
& * TTpu TeMnepatype i3mepsaeMoit cpeas! (20+10)°C nocne npeobpaszoBares
E
o
=
~
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3) onpenenuTs OCHOBHYIO IIOTPEIIHOCTh U3MEPEHHs 00beMa 10 PopMyIe:

S =100% - (V- Vor)/Voms (4.18)
rae V,n - DeHCTBUTENbHOE 3HaYEHUE 00beMa, ONPENEIeMOE 3TAIOHHBIM CPEICTBOM
H3MEPEHHS, M ;

V, - 00beM, M’, H3MEpEHHbI npeobpazoBaresieM U OIpeersieMbli 1o hopMyIe:

V,=C-N, (4.19)
rae N - KOIMYEeCTBO UMITYJIBCOB, IOCTYIIMBIIMX Ha MMITyJIbCHBIA BEIXOH npeobpaso-
BaTels OT Hadasla U IO OKOHYAHUS U3MEPEHU 00beMa; -

C - IleHa IMITyJIbca COrvIacHo 1.2.5.3, M*/um;

4) IOBTOPUTH M3MEPEHHUS U BBMMHUCIIEHUS COIVIACHO IEpeduciIeHisM 2); 3) i
BCEX pacXooB COIIacHO Tabumrle 4.4.

IIpeobpa3oBarens cunuTacTCs BEIAEPKABIIIAM HUCIIBITAHMS, €CIIH OTHOCUTEbHAS
IOTPEIHOCTH U3MepeHHI 00beMa Oy Ha BCEX UCIBITATENBHEIX PEXKHMAaX HaXONUTCA B
npeznenax, ykasaHHbeix B 1.2.9.1 11 Bcex peXXUMOB UCIIBITAHUH. 7

4.5.6.2 Orupenenenre NOTPEMHOCTY U3MEPEHHUS pacxoa peobpasoBarerieit
I10 TOKOBOMY BBIXOJTHOMY CHTHAJTy IIPOBECTH B CIEXYIOIIEl MOCIEeqOBaTEIbHOCTH:

1) mpomsBecTu onepanuu coriracHo 4.5.6.1 mepeducnenusm 1), 2);
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BHVMAHUE:

1) TEMIIEPATYPA BOJbI JOJDKHA COCTABJIATH IUTIOC (20+10) °C;

2) TEMIIEPATYPA OKPYXAIOUIEM CPENIbI JOJDKHA COCTAB-
JIATH ILUTIOC (20 £ 3) °C.

AOCITYCKAETCS ITPOBOIIUTD UCIIBITAHV TP TEMIIEPATYPE
OTJIMYHOM OT (20 + 3) °C, TP OTOM IIPU PACYETE ITOI'PEIIHOCTH
HEOBXOJMMO YUUTHIBATh 1293.

2) He Menee 10 pa3 IpOHM3BECTH ONHOBPEMEHHOE M3MEpeHHe pacxona rnpeob-
pa3oBaTeneM M ATAJIOHHBIM CPEICTBOM H3MEpeHHs pacxofa. VI3amepeHHS NpOU3BO-
IIUTh C HHTEPBAJIOM paBHEIM T}, rae T; - moboe gucio B nuanasone ot 0,5 mo 5,0 c.
OO65beM HucbITaHM#H yKa3aH B Tabmne 4.4;

3) s KaKIOro U3MepeHUs OIpeleIUTh IPHBENEHHYIO ITOTPEIIHOCTS H3Mepe-
HHS pacxopa o GopMye:

Ou=0y;

— 0,
Yop = -100% (4.20)
i} QBHI/] - QHHI/]
g
E rne Qu - ©3MepeHHOe 3HaUeHHe PacXoza, M /4, onpeertemoe 1o bopmyine (4.9) mwm
[}
=
g (4.10), B 3aBUCHMOCTH OT BHIa XapaKTEPHUCTHKK TOKOBOT'O CHTHAJIA;
=
Q57 - 3HAaueHMe PaCcXOZa ¢ STAIOHHOTO CPEACTBA HIMEPERHA, M /4;
é Ogy 1 Oy — BEPXHUH U HIDKHUM Npeienibl H3MepeHHs pacxofia o TOKOBOMY
2 BBIXOZQHOMY CHTHAIY, M /4.
-]
=]
S BrermiciuTs cpenHee apupMeTHdecKoe 3HaYeHNe IPHBENEHHOH TOTPEITHOCTH
2 HU3MEPEHMA Yop o
» 'g
g IIpeobpazoBarenb CUYUTAaETCA BHIACPXKABUIMM HCIBITAHUS, €CH CpelxHee
1% apudmeTHIecKoe 3HAYEHHE NOTPEITHOCTEH M3MEPEHHS PacXola %Y, . HaXONHUICI B
. ‘; npefienax 3HaYeHHs NPUBENEHHON IIOTPEITHOCTH Yy mar, BEIIMCIIEHHOH 110 popMyIte:
s
=
3[R
= \
g o
&
N %
N
s
23 JIucr
CIITK.407131.026 P -
= Ham. | Juct Ne nokyM. HNoxnucs | Mata




Ioanuck u para

(K — 1 0.002)-100% o (4.21)

rp QBHH_ ~ XHIH
rae Kx - k03¢ pUIMeHT paBHBII:
- 0,010 - npu 3Ha49eHHIX pacxofa B auana3one oT O, 10 Onus
- 0,015 - npu 3nageHusIX pacxona B muanasone ot Q; mo O
- 0,030 - mpu 3HaYeHUAX pacxofa B AuanasoHe oT O, H0 O
Opimn » Qrmy, Qor — TOXE, 9TO U B dhopmyne (4.20);
015 O2, Ominy Omax — 3HAYEHHA PacXofa, YKa3aHHEIE B Tabmuue 1.1.

4.6 Pe3ynpTaThl IOBEPKH MPU3HAIOTCSA TIONOXKHUTEIBHBIMHE, €CJIM BBITOIHAIOTCS
CIIEIyIOLHe YCIOBHS:

1) BHemHMIt BUA cooTBeTCTBYET TpeboBaHmM 4.5.1;

2) OTKJIOHEHHE XapaKTEepHOro pa3Mepa Tena OOTeKaHMs, OIpEHNeeHHOe CO-
rIacHo Meromuke 4.5.2, Haxomures B mpenenax * 0,3 %;

3) ocHOBHAsA OTHOCHTENbHAS MOTPENIHOCTh MPeoOpa3oBaHUs YaCTOTH MMUTH-
PYIOILIETO CUI'Halla B IEPHOJ CIEAOBaHMs BEIXOJHOTO CHUTHAJIa, ONpeIeNieHHas corac-
HO Metomuke 4.5.3.1, Haxomutes B mpenenax * 0,3 %, mi6o 3HaYeHus mepuoaa BbI-
XomHOro curxana npeobpasosarens Ty, ompeneneHHsle cornacHo Meromuke 4.5.3.2,
HaxoJiTcs B Ipefienax:

e

1 pax min L’Tm L'Tsuxmax,

rae Tm,lxmax - MaKCHMaTbHOE AOITYCTHMOE 3HAYCHHE INICPHOAA BBIXOOHBIX CHIHAJIOB,

¥

Hub. Ne ny6n.

)

B3am. uuB.

Ilsi,'z:mucr, M jara

Hus. Ne noan.

cornacHo Tabimrne 4.3;

TBHX min = MHHAMAIBHOE NOIIyCTHMOC 3Ha4Y€HHE NEPHOda BBIXOIHBIX CHIHAJIOB
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4) IpH HaTMYHM TOKOBOI'O BBIXOJHOIO CHIHAjla OCHOBHAs HMOIPEIIHOCTE Ipe-
00pa3oBaHKA 4aCTOTEl HIMHTHPYIOMIETO CUTHANA B aHAJIOTOBEIM TOKOBEIM CHIHAJ, OIl-
peneiieHHas corvlacHoO Metomuke 4.5.4.1 u 4.5.4.2, Haxonures B nipegenax = 0,2 % ot Be-
JIMYMHB] yCTAHOBJICHHOTO IMana3oHa H3MePeHN,

5) npu HaymauE UQpPOBOro HHTEpdeiica:

- OCHOBHas1 OTHOCHTENbHAS ITOrPEIIHOCTh IIpeoOpa3oBaHus YaCTOTE HMHTH-
PYIOLLIETO CHTHAJIA B 3HAYEHHEe MIHOBEHHOIO PACXO/a, ONPEIENICHHas COTIIACHO METOMIH-
ke 4.5.5.1, naxomures B ipepenax + 0,3 %;
- OCHOBHAs OTHOCHTEJIbHAS IOIPEIIHOCTh IpeoOpa3oBaHusA JacTOThl MMHTH-
PYIOILIETO CHTHAJIA B 3HAYEHHE HAKOIUIEHHOTO 00BeMa, OTpeieNIeHHAs COIVIACHO METOMKE
4.5.5.2, naxomares Brpepenax 0,3 %;
- OCHOBHas1 OTHOCHTeJIbHAs IIOTPEITHOCTs M3MEpEeHUs BpeMeHH HapaboTKu
1o IIuQgpoBOoMy HHTEpQEHCY, OllpefesieHHas COrIacHO MeTomuke 4.5.5.3, HaxomuTcs
B npefenax + 0,1 %.
Ilpumedanus
1 Tlpu 3amene nosepku 1o 4.5.3 Ha noBepky 1o 4.5.6.1 morpemHOCTs Ipe-
obpasoBaTensd NOJDKHA JEXaTh B Mpeleiax, yKasaHHsIX B Tabimue 4.4, a IpH 3a-
MeHe MeTonukH 4.5.4 Ha 4.5.6.2 NorpelIHOCTh HOJDKHA JieXaTh B Ipefenax Co-
riacHo popmyie (4.21).

2 Ecmm oTHOCHTENbHAs IOTPENIHOCTE MpeoOpa3oBaTeNs IPH H3MEPEHHH 00B-
€Ma 10 HUMITy/IbCHOMY BBIXONHOMY CHIHATY, ollpefeNieHHas o Meromuke 4.5.3, Ha
BCEX HCIBITATENBHBIX pexkuMax He npesbimaet + 0,1 %, mommyckaercs onpeneneHue
OTHOCHTEJIBHOH MOrpeIHOCTH IpeobpasoBaTellsi [IpH H3MEPEHHH BpeMeHH HapaboT-
K 110 MU(PPOBOMY CUTHATY HE IPOBOIMTE.

3 JomyckaeTcs mOBepKy IpeobpasoBareliell ¢ HECKONBKIMY BBIXOJHBIMH CHT-
HaJlaMH COOTBETCTBYIOIIMMU OJHOM M TOM K€ M3MEPSEMOHN BEIUYMHE ITPOU3BOIUTH
II0 OHOMY H3 3THX CHI'HAJIOB, €CJIH MHOE HE IIPEIyCMOTPEHO TEXHUYECKOH NOKYMEH-

Talued Ha mpeobpa3oBaTes.

7
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4.7 OcopmiieHrE pe3ynbTaToOB IIOBEPKH.

4.7.1 Pe3ynbTaTel IOBEPKH 3aHOCSTCS B COOTBETCTBYIOLIVE paszien [acropTa mpe-
obpazoBaTens M 3aBepsIOTCA B IOPSIKE, YCTAHOBJIEHHOM OPraHOM METPOJIOTHYECKOM
CITyXOBI

4.7.2 Ilpu oTpunaTenbHBIX pe3yNbTarax [IOBEpKH B Iacropre mpeobpa3oBare-
JIS ienaeTcs 3aIuch O 3alpeleHUH SKCILTyaTaliy U3 EHs.

4.8 Ilo OkOH4YaHWM INOBEPKH IPOBECTH IUIOMOMpOBaHME MpeobpasoBarels.

Kietimuts xiieiiMoMm ["ocrioBepuresna o6rexarens u mpeobpa3oBaTenb JIeKTPOHHEIH.
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5 XPAHEHHE

5.1 IlpeobpazoBareny B ynakoBKe IpemIIpUSTHI-U3TOTOBUTENS HOJDKHBI Xpa-

HHUTBHCA B 3aKPbITOM ITOMEINECHUH IIPU TEMIIEPATYPE OKPYXAIOIETO BO3OyXa OT ILTIHOC

5 mo wnoc 40 °C ¥ OTHOCUTENBHOM BIXKHOCTH BO3AyXa 1o 80 %.

Joltyckaetcs yxiaaka npeobpasosareneil B yliakoBke B ITabessa Do YeTspex

IITYK IIO BBICOTE.

5.2 B 3umHee BpeMs pacliakoBbIBaTh IIpeo0pa3oBaTed HeoOXOAMMO IOCIe

BBLICPXKHA B OTAIUIMBAEMOM IIOMEICHUHA B TECICHHNE 6 4.

5.3 JlnuTensHOe XpaHeHHe npeobpasoBaresiel peKOMEHIYeTCs IPOH3BOMUTD B

yTIaKOBKe.
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6 TPAHCIIOPTUPOBAHME

6.1 IlpeobpasoBaTenyt B ynakoBKe INpeNNpHATHs-U3rOTOBUTENS TPaHCIIOPTH-
PyrOTCs JEOOBIM BHAOM TpaHCIIOpTa IPH TEMIIEpaType OKPYXalOIIEro BO3myXa OT
muHyc 50 10 wroc 50 °C, npu Hamavw XKUY - npu temnepatype ot MuHyc 20 10
wnoc 50 °C, OTHOCHTENBHO# BIaXHOCTH BO3yXa 10 95%.

TpaHCIOpPTHPOBaHUE CaMOJIETOM HOITyCKaeTCs TOJNBKO B OTAIUIMBAEMBIX rep-
METHU3HMPOBAHHBIX OTCEKAX.

Bpems npeGriBanus mpeobpasoBaTeneil B yCIOBHUSAX TPaHCHOPTUPOBaHHA He
IOJDKHO MMPEBBIINATh TPEX MECsIa.

6.2 Tlpu moOrpysKe, TPaHCHIOPTMPOBAHHM H BBITPY3Ke npeo6pazosareneit
JOJDKHBI BBITONMHATHECS TpeOOBaHMA yKa3aHHBIX Ha YINAKOBKE MaHMITYJIAI[MOHHBIX
3HAKOB.

6.3 Ilpu TpaHCIIOPTHPOBAaHHH AOJDKHA OBITH obecredeHa 3ammra npeobpaso-

BaTejieil OT arMoc(epHBIX OCaTKOB.
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INPUJIOKEHUE A

(CnpaBouHoe)

I'Iepellenb JAOKYMEHTOB, Ha KOTOpPbI€ JaHbI CCBIJIKH B HACTOSILIEM

PYKOBOICTBE MO 3KCILIyaTall MK

Tabmma A.1

Homep pasgena,
‘ noapasaeia,
O06o3Hauenne AOKYMEHTAa, Ha KOTOpblﬁ JaHa CCbLIKa NYHKTa, NOAITyHK-
Ta,
npuiaoxenns TY
1 2
T'OCT 8731-74 IIpunoxenne b
Tpy6s! cTamsHble GecmoBHbIe ropsaeaehopmuposannsie. TexHuieckue TpeGoBanyA
T'OCT 8732-78 INpunoxerne b
TpyOH! craibHBle GecIuoBHbIe ropsaeaedopMupoBanHsie. CopTaMeHT
T'OCT 8733-74 Hpunoxenue b
Tpy6H! cTansHble GecIIOBHBIE X0NOAHOASHOPMUPOBaHHbIe M TemnonehopMupoBaHHbIe. TexHmgeckue
TpeGoBaHMA
T'OCT 8734-75 INprnoxenne b
TpyObi cTasbHbIE GecIoBHbIE X0N0AHOne(GoOpMupoBaHHble. CopraMenT
T'OCT 9833-73 INpunoxenne H
Konmblia pe3sHHOBBIE YIUIOTHUTENBHbIE KPYIJIONO CeYEHMSA U1 [HIPABIMYECKHMX M IHEBMATHIECKHX
ycTpoiict. KOHCTpYKIIA B pa3Mepsl
T'OCT 9940-81 I
Tove 6 o Kol punoxenue b
& pyOsl cTaNbEHBIE OeCIIOBHBIE ropsaeac$hOpMUpPOBAHHbIC M3 KOPPO3HOHHOCTO! CTAH
g T'OCT 9941-81
= TpyOb! cTaBbHBIE GECIIOBHBIE XONOAHO- M TEMN0AeOPMUPOBAaHHbIE H3 KOPPO3HOHHOCTOMRKOM Ipunoxenne b
g CTalm
= TOCT 10704-91 Tproxerne B
= Tpy6b! CTATBLHBIE 3EKTPOCBApHBIE NPAMOMOBHEIE. COpTAMEHT
TOCT 16765-80 Iipwioxense b
TpyOb! CTAILHBIE JIEKTPOCBapHbIe. TeXHUIECKHE YCIIOBHA
= T'OCT 12820-80 21242,
2 <naHipl CTATLHEBIE [UTOCKHE NprBapHble Ha P, 0T 0,1 10 2,5 MITa (ot 1 10 25 Kre/cM’) nprioxeHne B
& T'OCT 12997-84 1.2.19,
] Wzpemna I'CI1. O6mme TeXHIgecKne yCIOBUS 12243
L S T'OCT 14254-96 12.18
Crenenu sammrsl, obecneunBaeMbie o6onoukamu (KO IP) o
2! T'OCT 15150-69
g MampHpl, MpubOps! M ApyrWe TEXHWYEcKHe M3Aeimd. MCnomHeHMs mid pazIM49HbIX KIMMAaTHIECKHX] 112 .
= paiioHoB. KaTeropuu, ycloBHA 3KCIUTyaTallii, XpaHEHHA ¥ TPaHCNOPTHPOBAHMA B YaCTH BO3ACHCTB o
§ KITAMATHIECKAX (JaKTOpOB BHEIIHEH Cpe/ibl
3]
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R
[
o
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= N
i
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ITponomkenue Tabnuies! A. 1

I'OCT P 51317.4.2-99
CoBMECTHMOCTh TEXHMYECKHMX CPEACTB 3JMEKTPOMarHWTHasf. YCTOMYMBOCTD K 3MEKTPOCTATHYECKHM
paspsanaM. TpeboBaHNA ¥ METOIbI HCIIBITAHUH

1.2.20.1

T'OCT P 51317.4.3-99
CoBMECTHMOCTD TEXHHUECKUX CPEACTB MEKTPOMarHuTHasA. Y CTOHYMBOCTS K PagHOdacTOTHOMY ek~
TPOMAarHMTHOMY ToJ0. TpeGoBaHus ¥ METOMb! HCIbITaHHI

1.2.20.1

TOCT P 51317.4.4-99
COBMECTHMOCTb TEXHHMHUECKHX CPEICTB JJIEKTPOMATHWTHAA. YCTOWUHMBOCTE K HAHOCEKYHIHBIM HM-
TYJILCHBIM NToMexaM. TpeGoBaHMA 1 METOIB! HCIILITAHMMH

1.2.20.1

T'OCT P 51317.4.5-99
CoBMeCTHMOCTh TEXHHIECKHMX CPEACTB S/IEKTPOMArHUTHAA. Y CTOMYMBOCTE K MHKPOCEKYHIHBIM MM-
MyNBCHBIM TIoMeXxaM Gonbmio#t 3Heprun. TpeOopaHus ¥ METOB! HCILITAHMA

1.2.20.1

T'OCT P 51318.22-99
CoBMECTHMOCTD TEXHHYECKUX CPEICTB 3JIeKTPOMArHWTHas. PaIuonioMexH MHIYCTpHAIGHEIE OT 060-
pyznoBaHus HpGHOPMALMOHHEIX TexHomoruil. HopMBI ¥ METOIb! MCIBITAHMI

1.2.20.3

TOCT P 51649-2000
TeIIocIeTIHKH I BOAAHBIX CHCTEM TeIUIOCHabKeH s

12.20

ITP 50.2.006-94
I'CH. lopsinok NpoBeeHAs IOBEPKH CPEICTB HM3MepeHHi

42

TI 2.044.016 TY
Ocipuniorpag anekrponnonydeBoii C1-117. Texsudeckue yCIOBHA

42

TV 2-034-227-87
MuxpomeTpsl peraaxHbie MP25, MP50. TexHuaeckne YCIOBHS

42

TY 3.233.219-90
HUcrounuk miaranmsa B5-48. Texwimeckye ycaoBus

42

TY 25-07.1353-77
CexyHaoMep 3MeKTpoHHbIH ¢ TaliMepHbM BeIxonoM CTLI-1. TexHueckue yCaoBus

42

TV 25-11-645-84
I'urpometp ncumxomerpudeckuii BUT-2. Texuudeckue yCaoBHs

42

Tlonnuce U nara

idna. Ne ny6n.

B3am. uuB.

o

/ﬁOllﬂHCB H nara

Hub. Ne nopn.

BBz

L_AJ7T A4 ¢80

TY 25-11.1513-79
BapomeTtp-arepoun Metreoponorugeckiiit BAMM-1. TexHuYecKue yCIOBUS

42

TY PB 07519797.047-99
BometMetp mudporoit B7-68. Texuugeckue ycnosusa

42

TV 25-04.3919-89
MarasuH conporusnenuit P483 1. TexHudeckue ycioBHs

42

TV 4213-026-12580824-96
TipeoldpasoBarenn pacxofa BUXpeakycTHdeckue Metpan-30011P. TexHu4ecKue yCaonin

TY 4213-031-12580824-99
Wmurarop pacxona “Merpar-550MP”. Texauueckue yciIoBHs

42

TY 4213-032-12580824-2001
HART - xomMyHukatop Metpan-650. Texaudeckue YCIOBHS

13.1

TV 4218-041-12580824-2002
HART - monem Metpan-681. Texaugeckue yCIoBHSA

- 13.1,

42

TV 4218-052-12580824-2005
USB - Monem Metpan-682. TexHideckue ycnoBus

13.1,
42

CIII'’K.407131.026 P3
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IIponomxenue Tabmuusl A. 1

TY 4219-045-12580824-2003 13.1
HART - mynsrmexcop Metpan-670. Texnuueckue yClIoBHA -

TV 4321-005-72002039-2004 42
TepMOMETPHI CTEKITHHBIC 1ab0paTOpHble )
JJIM 2.721.006 TY 42
YacroToMep 3neKTpoHHBIH U3-64. TexHmueckoe orucane H pyKOBOJACTBO I10 SKCIUTyaTalyH )
3.269.092 TO '

TeHEpaTOp MMITYJTHCOB TOTHOM aMIUIHTY ! I'5-75. TeXHIIecKoe OIMCaHHE H PYKOBOJACTBO TI0 3KC- 42
IUTyaTalyy

CIIT'K.407131.026 IIC Baezerue
TpeoGpazoparen pacxoza Buxpeakycrideckue Merpan-300ITP. Ilacnoprt

YEJ 99.00.00 P2 42
Kommexcras nposmsHas yeraoska KITY-400-UM. PykoBoxcTBO 10 3KCIUTyaTaliu

HCF-TEST-2 Cremudukaiym kasansHoro yposaa HART nportoxona penakid 2.1 1281
HCF-SPEC-54 Cneunduxaimm $mmieckoro ypoeai HART nporoxona penakims 8.1 1281
E’gx;:;n mcg’{ll’ 912)(;e:l§fca1-r.zxpoa A.A. TerodusHaecKue CBOCTBa BOIBI H BOAHOTO napa, Mocksa, Tprsioxerse [T

CIIT'K.407131.026 P3
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INPUJIOXEHUE b

(Ob6s13aTesibHOE)

Ilepeyenb MaTepHaIOB Npeobpa3oBaTeis,

KOHTAKTHPYIOIIHX ¢ H3MepsieMOH cpeoi

Ta6mua B.1- Ilepeuens maTepuanoB npeoOpa3oBaTens HCHIONHEHHH A, L 1
Iy 250, dy 300 MM, KOHTaKTUPYIOLIMX C H3MEPIEMOi cpelioi

HamnmvenoBanue Ko ucnioymsenns npeobpa3zopaTeist
JEeTaIH 01 02
Ornaneny Crams 25 Cranp12X18H10T
ITpoxnagka (id yIioTHeHHA (raHLEB) IMTaporuTt ITOH i IIOH-A
Kopmyc Crams 12X18H10T wm CF8M
CrakaH - Cramp 12X18H10T mmm 316L
Teno obrexanus Crams 14X17H2 wm 09X16H4b wm 316L
Komb1io (1 yIUIoTHEeHws Tea 0O0TeKaHu) Pesuna K-69
IIpsvoit y4acToK *:
- ¢uaren Crams 25 Crams12X18H10T
- Tpyba Ta6mua B.3 Tabmma B.4
* COrJIacCHO 3aKasy.
g Tabmina B.2- ITepedens MaTepranoB npeobpasoBarens HConHeHue B,
= KOHTaKI‘I/Ip}’IOIIII/D{ C U3MepseMoi cpefioit
g . HammenoBanue Kopn ucnonuenus npeobpa3oBareis
= IeTany 01 02
ITatpy6ok Crais 25 Cranp12X18H10T
g Ipoxnazka (1 yIUIOTHEHVS IATPYOKOB) IMTaporut ITOH wiwm ITOH-A
2 Kopmyc Crans 12X18H10T
F Craxan Crans 12X18H10T
= Tesno obrexanus Crams 14X17H2 wm 09X 16H4b
s Ipoxnanka (U1s YIUIOTHEHHS Tella 00TeKaHus) @roporutact-4
& IIpsiMoit y4acToK *:
2 - matpy6ox Cram 25 Crams12X18H10T
3 - Tpyba Tabmuma b.3 Ta6mma b.4
S * COrylacHoO 3aKa3sy.
:[2
o RN
= 2
sk
=4
=}
B
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Tabmmuia B.3 - [lepededs Tpy0, HCIONB3yeMBIX A1 NPSMBIX Y4acTKOB Ipeobpa3oBa-

TeJelt ¢ KOIOM HCIIONHEeHus 1o Marepuaiam 01

Ay | DBu,mm TpyoOa Tpy6a- 3amenurenn
D, 26x3.0 TOCT 8734-75 32%3,0 TOCT10704-91
2 + Tpy6a—=- 2 Tpyba -
> | 26£03 | Tpy TOCT 8733-74 P Cm3en2 TOCT10705 — 80
i 38x2.5 TOCT 1070491
Tpyba W
D 33x25 TOCT8734-75 BCm3en2’'OCT10705 — 80
32 33+04 Tpyba —=
. [OCT 8733-74 70 5 38%25 TOCT8732-78
DY Cm3emaTOCT 8731~ 74
57x3.5 TOCT10704-91
50x35 [OCTS8 IPY0a 3o TOCT10705 80
D 50x3, 734-75 m3cn -
50 | 50£04 | Tpyba—=>
TOCT 8733-74 57x3.5 TOCT 8732-78
Tpyba
BCm3en2OCT8731~ 74
89x3.5 TOCT10704-91
b 3235 ToCT8734-75 | P*° BCm3en2OCT10705 80
80 | 82+0,66 | Ipyba—* -
TOCT8733-74 15 89X3,5 TOCT8732-78
P 32 TOCT8731— 74
108x 4,0 TOCT 10704-91
Tpyoa g A TOCT10705 80
. 100 | 1004058 | Tpytia Dul00x4 TOCT8734-75 m3en
% TOCT 8733-74 7 5, 108x40 TOCT8732-78
: : D Cm3ena TOCT 8731~ 74
=
= Toy6ia 159x4,0 TOCT10704-91
D.151x4 TOCT8734-75 7 BCm3cn2IOCT10705-80
150 | 151121 | Tpypa—e>"
s TOCT8733-74 I 5, 159%4,0 TOCT8732-78
= DY Cm3en2 [OCTST31 - 74
E 219x 6,0 TOCT10704-91
D, 208x6 TOCT 8734-75 Ipy0a o 2 TOCT10705 —80 0
., 200 | 208 +1,64 | Tpy6a
E TOCT 8733- 74 219x 6,0 TOCT 8732-78
z Tpyba
: BCm3cn2[OCT18731 - 74
& 273%6,0 TOCT10704-91 273%6,0 TOCT 8732- 78
250 | 261427 | Tpyoa=" Tpyba——

N BCm3en2OCT 10705 - 80 BCm3en2[OCT18731 - 74
Elx 325%7.0 TOCT10704-91 325x7,0 TOCT 8732-78
213|300 130 | Tpyia X0 Tpyoa
3 Sg 31143,0 | Ipyoap s r0cT10705-80 | P °? BCm3en2rOCT18731 - 74

N
=l
SIS 1
< CIITK.407131.026 P2 -
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Tabmuua b.4 - Ilepeuens Tpy6, HCIIONB3yeMBIX IS IPSIMBIX YYaCTKOB IIpeobpa3oBa-

Tened ¢ KOJIOM UCIIONHeHus 1o MatepuanaM 02

Bsam. um;. Ne Hus. Ne ny6a. TMoanuce ¥ para
14

OANNCH ¥ Jara

n /]}/’ﬁ oy

Hus. Ne nozu.

Ay DBH, MM Tpy6a
25 26+03 Tpy6a 32x3,0-12X18H10T I'OCT 9941- 81
32 33+£04 . Tpy6a 38x2,5-12X18H10T I'OCT 9941-81
50 50+£0,4 Tpy6a 57x3,5-12X18H10T I'OCT 9941-81
80 82 £ 0,66 Tpy6a 89x3,5-12X18H10T I'OCT 9941-81
100 100+ 0,8 Tpy6a 108x4,0-12X18H10T I'OCT 9941-81
150 151 £1,21 Tpy6a 159x4,0-08X18H10T I'OCT 9940-‘81
200 208 £1,64 Tpy6a 220x6,5-12X18H10T I'OCT 9941-81
250 261 +2,7 Tpy6a 273x6,0-08X18H10T 'OCT 9941-81
300 311 43,0 Tpy6a 325x7,0-08X18H10T 'OCT 9941-81
Tner
Vi, | e | Nezowyw, ) Mommics | fara CITK.407131.026 P9 88




INPWIOXEHHME B

(O6s3aTenbHOE)

Koa xoMmiekTa MOHTaXHBIX YacTeli npeobpa3oBaTens

Tabmuma B.1

Kop xommiexra
IIpeobpazoBarensb UCIIONHEHUS A
MOHTa)XHBIX [IpeobpaszoBarens ucnonuenus B
. wm L ([y32)
yacrei

KO [poxnanky — 2 IITYKH
K1 Tabmuma B.2
K2 Tabmma B.3
K3 Tabmiua B.4
K4 Tabmuma B.5 _

[Ipumeyanus

1 Kommiekr MoHTaxkusix dacreit KO npeqnasHaueH nyis npeobpasoBaTesiei BceX HCIIOIHEHHMIA.

2 Komruiekt MOHTaXHEIX YacTeit K4 npemHasHadeH i npeobpasoBaTesiel HCTIOMHEHHH A, L

u nipeobpasoareneii Turopasmepos Iy 250 u Ty 300 mm.

3. HesaBucumMo oT Koa KOMIDIEKTa MOHTKHBIX YacTeif ¢ rpeobpasoBarenieM ¢ pasbeMoM (ko 11IP)

§ noctarisercs poserka tvna 2PM22KITH10I'1B1 T'EO.364.140TY.
=
g 4. Tlpy HamMM TOKOBOrO X (W) WHMGPOBOTO CHIHAIA [OCTABRISEICA BHWIKA  THIA
=
= 2PM22KTIH10MI1B1 TEO 364.126TY
=
S Tabmumna B.2 — CocTaB koMIUIeKTa MOHTaXHBIX dacTeit K1
Z B wrykax
= Hcnomuenne A, ucnonsenue L (y32) Hcnomenue B
o HammeHoBauue Hy, MM Ly, MM
g 25 32 50 80 100 150 200
g Oraner 2 2 2 2 2 2 2

- ITarpy6okx - - - - - 2 2

)| | Mpoxnamxa 2 2 2 2 2 2 2
g|| [muska 3 3 3 4 4 8 12
= IR aiixa 6 6 6 8 8 16 24
3| |Ilai6a npyxurnas 6 6 6 8 8 16 24
§‘§ I11ai6a xpyrias 6 6 6 8 8 16 24
% § JIncr
£ | CIIT'K.407131.026 P9 ”
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Tab6numna B.3 — CocTaB KoMILIeKTa MOHTXHBIX dyacTel K2 B mrrykax
Hcnonuenue A, ucrommenue L (Jly32) Hcnommenue B.
Hammenosanve Hy, MM Ay, Mm
25 32 50 80 100 150 200
Dranen - - - - - 2 2
Ipsmoit yaactok 2/Ty 1 1 1 1 1 1 1
ITpsmoit yaactok Sy 1 1 1 1 1 1 1
ITpoknagxa 2 2 2 2 2 2 2
IImuieka 4 4 4 4 8 8 12
Taiixa 8 8 8 8 16 16 24
Latica 8 8 8 8 16 16 24
TIPY>KHHHAS
I1laii6a xpyrmas 8 8 8 8 16 16 24
Tabnuma B.4 — CocraB koMIuiekTa MOHT&XHEIX gacTeit K3 B mrrykax
Hcnommenue A, ucnomene L ([ly32) Hcnonuenne B
HammenoBarue Ay, MM Ay, MM
25 32 50 80 100 150 200
Dnanery - - - - - 2 2
Ipsamoit ygactok 5y 1 1 1 1 1 1 1
B Ipsimoit yaactok 100y 1 1 1 1 1 1 1
g ITpoxnazmxa 2 2 2 2 2 2 2
= Hmaneka 4 4 4 4 8 8 12
£ Taiixa 8 8 8 8 16 16 24
:_o:‘ I11ai6a npyxuHHAs 8 8 8 8 16 16 24
IHaiiGa kpyrnan g 8 8 8 16 16 24
2 Tabmmia B.5 — CocraB koMILiekTa MOHTaXXHBIX acTeii K4 B mrryxax
= Hcnomenue A, ucnonsenwe L (JIy32)
Ay MM
o HammenoBanue Ay, MM
2 25 | 32 | 50 | so | 100 | 250 | 300
g Onanenno TOCT 12820pcnomsemma 1 | 2 | 2 | 2 | 2 | 2 | 2 | 2
ITpoxnanka 2 2 2 2 2 2 2
R [Mlmuzxa 4 4 4 4 8 12 12
Elx Taiixa 8 8 8 8 16 24 24
s Sé [1laii6a IpyXUHHAS 8 8 8 8 16 24 24
g|SS| [Ia6a kpyrmas 8 8 8 8 16 24 24
‘8]
‘ N
2 § Jlucr
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Toanuck 1 Aata

Hus. Ne zly6h.

P, Krc/cM? 5

MNMPUJIOXEHHUE I

(CnpaBo4Hoe)

3aBHCHMOCTD AaBJICHHS HACBILIEHHBIX napoB BOAbI OT TEMIIEPATYPHI

45 /
: /
3,5 /‘
3
y/
2,5 /
2
15 — /
1 —
05 ]
a1 —
0 = T,°C
0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150
TabmumaI'.1
T,°C 1 5 10 20 30 40 50 60 70
P, KTC/CM 0,0067 0,0089 0,0125 0,0238 0,0432 0,0752 [0,1257 0,2031 03177
[Iponormxerue Tadbmubi 1.1
T,°C 80 90 100 110 120 130 140 150
P, KTC/CM* 0,4829 0,7149 1,0133 1,4608 2,0245 2,7544 3,6848 4,7597
ITprmedarme
T - Temneparypa paboueli JKUIKOCTH, Py, - a0COMOTHOE JaRNEHHE HACKITNIEHHBIX NApOB BOIIEI B TPYOOIPOBOZE.
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MMPAJIOXEHHME J
(O6s13aTenibHOE)
MeToaHKAa OlleHKH [I0TEPh AaBJeHHs IPH YCTaHOBKe Ipeo0pa3oBaTeJist
J.1 MeTomuky OLIEHKY TMAPABJINYeCKUX IOTePh B TpybonpoBoze, 06ycios-
JIEHHBIX BPE3KOH IIpeoOpa3oBarernsi, pACCMOTPHUM Ha IpEMepe HanboJiee 4acTo
BCTpevaroleiics cucteMsl "KoH(y30p — npeobpaszosatens Merpan-300I1P — muddy-

30p" B COOTBETCTBUH € pucyHKOM [1.1.

SHy

i
i | —

Pucynox 1.1

J1.2 CornacHo MpHHIMITY CYTIEPIIO3ULMK CyMMapHEIE IIOTEpH Haropa Ha pac-

CMATpHUBaEMOM YYacCTKe CKIIafBIBAIOTCS W3 MECTHBIX IIOTEPh HAlopa Ha KOH(QY30pe,
npeobpazosaresne Merpan-300ITP u muddyzope:
AP g = AP, + AP + APpp (4.1
rne AP, - moTepH Hanopa Ha KOH
AP, - moTepu Hanopa Ha gudy3ope, Kre/cM';
APrp - oTepH Hamnopa Ha mpeobpasosarerne Merpas-30011P, Kre/cm>

IMotepu Hanopa Ha KoH(y30pe u Juddy30pe BEUHCILIOTCS 110 PpopMyie:

Py X Wy
APK/A = §cym X _é_K/A_ ’ (IIZ)

rie Eqp- CyMMapHSBIA K03 UIMEHT CONPOTHRIEHH Ha KoH(y30pe/muddysope;
Pr . IWIOTHOCTE SHEPTOHOCHTEIA C y4eTOM (PaKTHUECKHMX 3HAYEHUH TEMIIEPaTyphl

W JlaBJIeHHs Ha Bxofe B KoH(y3op/muddys3op, KI/M;

Jucr
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=

=
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Wi = F_ - CKOOCTD SHEPIOHOCUTEIS Ha BXOJC B "koHby30p / muddy3op", M/c,
0

roe Q- TeKyLIHi pacxoz, M/c,
F, - momanp cedyeHu, M
J1.2.2 Pacuer moreps Hanopa Ha KOH(Y30pe.
CyMMapHBI# K03 UIMEHT CONPOTHBIEHM Ha KOHDY30pe ey MOXHO Mpen-

CTaBUTH B BHIE:

Eeym = Exony + Erps (1.3)
re Exonp - KOIOUIMEHT MECTHOTO CONPOTHURIIEHHS Ha KOH(Y30De;
E1p - KO3 GUITHEHT CONPOTUBIIEHHUS TPEHHA.
Tl xoHudYeckux KoH(y30poB (pucyHok [1.2) cyMMapHEIH KO3(QQHIHEHT CO-
TPOTHUBJIEHHS MMeeT MUHUMYM IIPH 3HAaUEHHsX LEHTPAIBHOIO yIjia pacIiupeHus B
npezenax 0 °< o < 40 °, mo3ToMy IIpHM MOHTaXE Ipeobpa3oBarellss PeKOMEHIYeTCs

OCYIIECTBIISTH MEpEXOABI OT GoNbInero cedeHus TpyOsl K MeHbIIEMY, COBIIOAast 310

. YCIIOBHE.
S a2
B
g J}_ Y
= o | —————— ————t - o)
Al <L ]
&
ij
<
s Pucynok 1.2
: Ko3(h}HIMERT MECTHOIO COTPOTHBIEHMS KOH(bY30pa onpexentercs 1o ¢op-
& MyJe:
g § Evonp = (-0,0125n* + 0,0224-n’ - 0,00723-n” + 0,00444-n — 0,00745)x
g S x (o - 2m-a? - 10-at), (11.4)
\5*%
=
; 5* JIncr
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|

rae n =F,/F,- oTHOIIEHN e IUTOMazIel Y3KOTO M IIPOKOTO cedeHuit KoH(y30pa;

O - IEHTPAIBHBIN YTOJl pacIlMpeHUs], BRIpOKEHHBIH B pafiiaHax.

Ha pucynke /1.3 npuBeqieHa 3aBUCHMOCTD Eyoug OT OL IIPH PA3JIMYHBIX 3HAYEHHAX

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

E.ncou(p
noe 0256 //j
o'
0.05 #
— ,///; )
Pézﬁ g / ]
0.04 /f // ]
-(—)'i AL 4 1/,
0.03 //\, // ,( B = bes
s B B
0.02 W1 L1 | sl L4
0.01 A | L1

0 5 10 15 20 25 30 35 40

g; Pucynox J1.3 - 3aBUCHMOCTD oy OT LIEHTPAIIBHOTO YIJIa PACIIMPEHHA O
=
g
E‘ KoahdupeHT conpoTHBIEHHS TPEHUS CYXKAIOINETocs yJacTka KOHMJIECKOro KOH-
dy3opa:
g & = A-(1-n")/[8-sin(02)], (0.5)
ﬁ ' re A - IMHEHHbIH K03 OHUIIHEHT CONPOTURIEHNS TPEHHU.
]
=~
s secxruMaeMot XXHIKOCTH A 3aBUCHT OT CTENEHH IIepOXOBATOCTH CTe-
. HOK TpyOompoBoaa u Oe3pazMepHoro urcna (kputepus) PeliHonpzaca, BEIpakaro-
=
2 INEero COOTHOLICHHE CHJI MHEPIMH U CHJ BA3KOCTH (BHYTPEHHErO TPEHHS) B IO-
[25]
- TOKE XUIKOCTH:
| o
g ;Eé Re=w-Dp/v, (11.6)
=1
e
2%
2
2 N Bl
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TJIe V - KHHEMATHYeCKas BA3KOCTb KMIKOCTH, M°/C (3HAYEHHSA BA3KOCTH B 3aBHCHMO-
CTH OT peajbHBIX [IapaMEeTPOB KOHTPOJIHMPYEMOH >KHUAKOCTH MOXXHO OIPEAENUTH IO
TabmuuaM crpaBodHuKa "Temnodusudeckue cBoiictBa Boasl U poguoro mapa“C.JL
PusxuH, A.A. Anexcanapos, M., “Oreprus’, 1980 r);
Dy, - nmameTp Tpy6onpoBoza.
CxopocTs IBIDKEHHS W XMIKOCTH B TpyOOIpOBOJE 3aBHCHT OT pPEabHOIOo

3HaueHud pacxoza Q u ruameTpa TpyOoIpoBoa.
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2 Pucynoxk /1.4 - I'paduk 3aBUCEMOCTH pacxoza JKHUIKOCTH OT CKOPOCTH ITIOTOKa
s
2 Ha pucynxe JI.4 moka3ano COOTHOIIEHHE CKOPOCTH ITOTOKA XHJIKOCTH H pac-
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A= (1,81gRe — 1,64)>

Ha pucynke /1.5 npuBeneHa 3aBUCHMOCTE A OT Re.

0.04

0.03

0.02

0.01

A
\\
N
<
\ P
T \
RN \hé
10° 10* 10° 10°
Pucynok 1.5

Re

Takum 06pa3zoM, 3Has pealbHbIE 3HA4YEHWs AHMaMerpa TpybompoBona, LEH-

TPAIBHOTO YIJIa PacIIMpPEeHHs], CKOPOCTH IIOTOKA C UCTIONB30BaHUEM JUarpaMM, IpH-

o BeJIeHHBIX Ha pucynkax JI.3 — J1.5, MOXXHO OIpeleuTh IOTEPH JaBjleHus Ha KOHDy-
g 3ope AP, o popmyne J1.2.
S J1.2.3 Pacuer noteps Hanopa Ha muddyzope AP,
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IIpumensis yCIIOBHBIH MeTOZ pa3ZieleHus CyMMapHBIX IOTeph Ha nuddysope

Ecym, AIMEEM:

Eeym = Ennppy + Exps (.8)
rae Empep - KO3GOHIMEHT MECTHOTO COITPOTHBIIEHNA Ha IH(dy30pe;
Exp - KOI(QDHULHEHT CONPOTHBIEHNS TPEHHUS.
KoaddmimenT &, onpeznensiercs Taioke, Kak B 111 KoHy3opa 1o dopmye (J1.5).
Jlia koHMgeckux muddy30poB ¢ yriiamu paciumpeHus B npezeiax 0°< a < 40°
u Gompimx wucen Re (TypOyneHTHBIH pexxuM TedeHHs) Ko3(hGHIUEeHT MECTHOTO
COIPOTHBIIEHHA &4 MOXKET OBITH BEIHCIIEH 10 hopMyIie:
Empp = 3,2:[tg(/2)]"**-(1-ny”'Y, (1.9
rze n; = F,/Fy- oTHOIIEH e IIomazeit IMPpOKOro U Y3KOro cedeHui muddysopa.
Io HafineHHBIM 3HaYeHUSM &, B &pupp ONPENEIAIOTCS CyMMapHbIE IOTEPH
JaBeHus Ha quddysope.

Ha pucynke /.7 npuselieHa 3aBHCHMOCTD Epaey OT OL IPH Pa3IMYHBIX 3HAYCHHAX

g n; (g 3HaveHwm ny = 1,25; 1,562; 2; 2,5; 3,125 u 3,906).
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J1.2.4 Onpezenenye ruipaBNu4ecKuX MOTeph Ha peobpazoparene AP

ITotepu AP , o6ycnoBneHHbIE Bpe3KOi NPOTOYHOH YacTH Mpeobpa3oBaTens B
Tpy6ONpOBOA, OTIPEAEISIOTCS 110 HIDKENPUBEACHHBIM (POPMYJIaM:

-4,810° (0/Q;), MIa - mst npeoGpasosareneit Jly 25 - Ty 100 v

-32:10° - (0/Q;)*, MITa - mnst ipeoGpasosareneit Ty 150 - My 300 mm.

Ha pucynxke 1.8 npusenena 3apucuMocTs AP 0T pacxopa XuIKOCTH B Tpybo-
IIpOBOJIE U1 KaXKIOTOo THTIOpaMepa npeobpa3oBaTes.

1.3 Iloxcrasiis HalineHHbIe 3HAUYeHUS BCeEX ciaraeMbix B ¢popmyiry (Z1.1), mo-
JIyJaeM CyMMapHble IONONHUTENbHEIE IIOTepH Hamopa B TpybompoBoze, oOycios-
JIeHHBle ycTaHOBKOM mpeobpasoBarens Merpan-300I1IP. 3tu motepu cBoAITCA K MH-
HUMYMY, €CITH OITTUMM3HUPOBAH TUIIOpa3Mep npeobpasoares (Q < Qy), @ MPOEKT Ha yC-
TaHOBKY MpeobpazoBareii 1 MOHTaXHEIE paboThI IPOBeIeHE! C COOMOIeHNeM peKo-
MeHJanuii mo MOHTaXy. IIpy BEIIONHEHNH 3THX YCJIOBUH CyMMapHBIE TIOTEpH (Taxe
IIpH NpeBBIIICHUN AUaMeTpa Tpybonposona Han [y mpeobpasoBarens B fABa U 6osee
pas), Kak mpaBimio, He Tipeppmmaror 0,015 MITa (0,15 xrc/cM®), 4To TIOZTBEPKIEHO

IIpeNpUATHEM-pa3paboTUiKOM B XOJ€ 3KCIIEpHMEHTAIBHEIX paboT npu oTpaboTke
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Ionnuce 1 nara

Hus. Ne ny6n.

B3am. uns.

INPHJIOXKEHME E

(ObsizarenbHOE)

I'abapuTHBIe H YCTaHOBOYHBIE pa3Mephl Npeodpa3oBaTeist

METPAY

Pasmeps1 mpuseners! B Tabymune E.1 1 E.2

NYHLIN

Pucynox E.1 — I'abaputHEle M yCTaHOBOYHBIE pa3MepHl Ipeobpa3oBaTes

ucnonsenud B tunopasmepos dy 150, dy 200 MM

/ Hoanuce v nara
Lit.L (VT A70700

Hus. Ne noan.

Ham.

Juer Ne noxym.

ITonnucs

Jlara
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Pa3meps! npusenens! B Tabmune E.1 u E.2

([

ucrionHerus A turopasmepos Ly 25, My 32, My 50, dy 80, Ly 100 MM

Pucynox E.2 — 'abapuTHele ¥ YCTaHOBOYHBIE pa3Mephl IpeoOpa3zoBaTend
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Pasmepsl npuseaets! B Tabimie E.1 1 E.2
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f Pucynox E.3 — I'aGapuTHble ¥ yCTaHOBOYHEIE pa3sMephl IpeoOpasoBaTeis
{= ucnonuenus L tumopasmepos 1y 32 MM
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5 Pasmeps! npuBeziers! B Tabmue E.1 u E.2
‘g PucyHok E.4 — I'abaputHble 1 yCTaHOBOUHBIE pa3Mephl Ipeobpa3oBaTeneit
2 tunopasMepoB [y 250 u Iy 300 MM
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- Tabmuma E.1

PasMepsl B MIJUIMMETpax

Bun ucnonnenus D, B, H, Macca, KT,
npeobpaszoBarens Ay He bonee | HeGoee | He Gonee | He Gornee
25 68 68 290 2.8
A 50 92 70 300 3,3
80 123 105 330 6,0
: 100 139 120 355 8,5
AL 32 78 65 290 3,0
. B 150 173 112 425 10,8
200 213 127 495 17,0
i 250 329 200 685 28,0
300 384 200 725 30,0
IIpumeuanue — Macca npeobpazoBarerneif ykasaHa 6€3 KOMIUIEKTa MOHTRXKHBIX dac-
teit (KMY)
Tabmuua E.2
Pa3smepsl B MIJLTHMETpaxX
O6os3nauenne | Homunamshoe | IlpepensHoe TTorMesanie
pasMepa 3HaueHue OTKJIIOHEHHE P
106 IIpeobpazoBarens 6e3 o
g C 161 IIpeobpasoBarens uMeeT Bce OI-
= 1M, Ho 6e3 XKKI
g 179 Ipeobpasosarens ¢ XXKKH
S 100 ITpeo6pazosarerns 6e3 OMIHii,
e JNIEKTpuyecKiH pasbem «Cn
] 110 IIpeobpazoBarens 6e3 ommmi,
ES L NIEeKTpUYecKHi pazbeM «I11Py
ﬁ 130 IIpeobpazoBaremns ¢ OMIMIMH,
g JNeKTpHYIecKuii pazbeM «Cy»
140 IIpeobpa3oBareis ¢ OMIIMAMH,
. f aneKkTpudeckui pazpeM «[11Py
3
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IToanuce v para

Hus. Ne ny6n.

B3am. uus.

/Hozmucs W Jara

, AT 0408

A — BapuaHT 11 KMY KO0, K4

Y,

NN\

=

A — apuanT mgs KMY K1

Bce pazMepsl ¥ 3HaueHHe n npuBeneHs! B Tabmuie E.3

Pucynok E.5 —- YcrasoBouHBIe pasmeps! ipeoOpa3oBarens HenonHeHuid A u L
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TToanuce u nara

i/IHB. Ne ny6m.

B3am. HH;!. Ne

Iﬂonnuct. U JaTa

- 34 oy 09

WuB. Ne noan.

r—

X

Bce pasMepsl 1 3HadeHHe n nipuBeeHbI B Tabmmne E.3

Pucynok E.6 - YcranoBodnsle pa3sMepbl npeobGpasoBareneil ucroiaHeHus B

tunopasmepos [y 150, 200 mm.

Bce pasMeprl 1 3HaYeHHe n puBeaeHs! B Tabmuie E.3

Pucynok E.7 - YcranoBouHsle pa3meps! npeobpasosarens Jy250, 300 mm

9 yeq

HUam.

JIner

Ne nokym.

TTonmmce

Hara
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Tabmuna E.3

Bun
HCIIOMHEHHS )Iya B) Dl: Lycrs Ha Ls ds n,
1pe o6pa33a'ren51 MM MM MM MM MM MM MM oIT.
25 115 85 62/86 310 - 14 4/3
50 160/144 125/110 64/88 343/335 - 18 4/3
; A 80 195/178 160/145 99/125 375/364 - 18 8/4
100 215/192 180/160 114/144 405/386 - 18 8
S AL 32 135 100 59/83 325 - 18 473
150 244 210 222 465 278 18 8
B 200 334 295 283 560 343 22 12
250 405 355 210 725 - 24 12
) 300 460 410 210 765 - 24 12
IIpuMedaHue —B yncnurene apobH Ks uCToNMHEHMH A B L ykasans! pasmeps! s KMY K4,
B 3HaMeHarene —~ i KMY K1.
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IToanuce 1 nata

Hus. Ne 1yGn.

B3awm. uus.

Jlonnuce u nara
7T e 09

ITPHJIOXXEHME XX

(O6s3aTennHOE)

MoHTa:zk npeodpa3oBaTest

Pucynox XK.1 — IlpamMep THIIOBO# ycTaHOBKH NIpeoOpa3oBaTels
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TMoanuce 1 pata

T

Hus. Ne ny6n.

| Bsam. umsj Ne

TI77

]/'Iozumcs H JaTa

Hus. Ne noan.

Pucynok XK. 2 — MorTax npeobpa3oBarens Ha Tpybonposoje Gombliero Aua-

MeTpa

DTCL L7

Hsm.

JIucr Ne 1OKyM.

Tlonmice

Jata

CIII'K.407131.026 P9

JIucr
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CrpyeBbinpsiMUTETH

Pucynox X.3 - VcraHoBka npeobpa3zoBateins Ha TpyOOIPOBOX MEHBIIIETO

IMaMeTpa

JIucr
109
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CTpyeBbIIpAMHTEND

Pucynoxk XK.5 - YcranoBka npeoGpa3oareis ¢ qsyMs oTsomamu 90 © B ox-

HOH IUIOCKOCTU
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IToanuce ¥ aara

Hus. Ne ny6n.

B3am. uuB.

yo.anucn M Jara

Wns. Ne non.
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Pucynok XK.7 - Ycranoska npeobpaszoBarens ¢ AByMs IPOCCEIBLHBIMH Kilama-
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Pucynok XX.8 - Ycranoska npeobpazosaTens IO YIIOM
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INPMJIOKEHHUE K

(CnpaBouHoe)

KoHcTpyknus cTpyeBbINPSIMHATEIS

CrpyeBBIIpsIMHUTENb, B COOTBETCTBHH C pHUCYHKOM WM.l m3roraBimmBaeTcs u3

Tpybok ¢ BHyTpeHHMM muamerpoM d <0,2D1p (Drp — BHyTpeHHUH auamerp Tpybo-

HpOBO)Ia), PaCOIOXEHHBIX HapalUICIBHO OCH Ipy60np03011a H 3allONHAIONINX BCE

ero ceqgenue. Uncno Tpy6ok NODKHO GHITE He MeHee 19, a [UIHa CTpyeBBIIPAMUATENA

3aBHCHT OT THIIa MECTHOTO conpoTuniieHus u cocrarisieT L = (2...3) Dyp. Tommmmna

creHok Tpybok f momkHa 65ITh He MeHee 0,025 Drp, CpreBmethem ycTaHaBIIU-

BaroTCs Ha paccTossHuH (1...2) Dy, oT mocneHero MECTHOIO COIPOTHBICHHA.
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INPHJIO)KEHHE K
(Obs3aTennbHOE)

BceraBka rexHosiorudeckas

22222227777

D,

7272272272777

D,

L

Pucynok K. 1 - TexHosroruueckasi BCTaBKa

Ta6mma K.1 — Pasmeps! Texsonorrdeckoii Berasku Jy25, y32, My50, y80, My100, Oy150, 1y200, mm

PasMeps! B MumMeTpax

o Bux ucnionmsenus Ty L D, D,

s npeobpasoBarens

= 25 68 49 33

g 50 70 70 58

s A

= 80 105 100 91

100 120 120 109

& AL 32 65 50 39

;? 150 112 159 141

g B 200 127 203 185

~

250 200 329 257

2 300 200 384 309

E INpumenanue — HeykasaHHble NpeenbHbIe OTKIOHEHUs pasMepoB ro H14, hi4.
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| B3zam. yiB. Ne  *| Hus. Ne ny6i. Hoamucs 1 xata

CxembI coequHeHnii ipeobpa3oBaTe/is ¢ BTOPHYHBIMH NpHGOpaMu

MPAIOXEHUE J

(O6s3aTenbHoOE)

Konodka XP1 XS1
HEMb | Konm. UEMb >
-U 0 -U 1 —1- n
+{J a + 2 +
KT 3 KT 3
A L
Fin | Test+ Fin 5
TEST | Test- TEST 6
3- 1 7
K+ 2 ’ - g
'— K« 110 . B

Mempar-3001P

1 - HICTOYHVK IMATAHUA

2 — BTOpHYHEII MPHUOOP (TEIUIOBBINHCIIHTENb, CYETIHK-PACXONOMEp H T.IL.)

XP1 - pwixa tuna 2PMI22B10111E1B
XS1 - poserka Tama 2PM22KITHIO'1B1

IMpumeyanue — [Tpu HenonHeHuy npeobpa3oBarens ¢ CaTbHUKOBEIM BBOAOM IPOBOAA IIPHCOENHATH K KOJIOIKE

Pucynok JI.1 - Cxema nogxmouerus npeobpazosarend Merpas-300I[1P ¢ BexomHbIM CHI-

HaJIOM THIA “3aMKHYTO/pa30MKHYTO” (ONTONapa) K BTOPHYHOMY NpHOOpPY C aBTOHOMHEIM HCTOY-

HUKOM IIHTAHHUA
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IToanuce 1 nata

1 Hus. Ne gy6a.

B3am. nuB. Ne

f;bzmucb M aTta

L G0 8

e e

1 — BCTpOCHHbIH HCTOYHWK HUTaHA

-

o

Konodka XP1 XS1
UEMb | Kowm. Uemb >
U 10 U1 -0 M
+U il +J 2 Asu
KT 3 KT 3
4 4
Fin | Test+ Fin 5
TEST | Test- TEST 6
3- 1 7
K+ 2 8
L =19 q-U
K+ 0 =)
Mempar-3007P

2 — BTOpHIHBIH NPHOOP (TEIUIOBBMMUCIHTENb, CHETYHK-PACXOLOMED H T.IL.)
XP1 - Bunka THna 2PMI22B10111E1B
XS1 - pozerxa Trna 2PM22KTTHI0I'1B1

ITpumeyanue — ITpy HCoHEHNMH NPeo6PasOBaTe/ ¢ CAIBHAKOBLIM BROJIOM MPORCAR NPHCOSAHRATS K KOOAKE

Prcynok JI.2 - Cxema nogkmoueHHs Ipeobpasoarens Metpan-300I1P ¢ BEIXOZHBIM CHIHa-

JIOM THIIA “3aMKHYTO/pa3soMKHYTO™ (OIrTonapa) K BTOPHIHOMY IPHOGOPY ¢ BCTPOEHHBIM HCTOYHH-

KOM ITMTaHNA
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Konodka XP1 XS1 !
LEMb | Kowm, UMb 1>~
B i +U 2 +
KT 3 KT 3
A 4
Fin__| Test+ Fin 5
TEST | Test- TEST {6
3- 1 7
K+ 2 8
3~ 9
K+ 10
XS1* XP1®
UEnb |-«
TR
858
185C |3 2
A /
3 =
Loop+ | 8 +
9
10
Mempan-300MP
o]
g
=
=
=
S 1 - HCTOYHMK MUTAHUA
= 2 - TETUIOBEIMHCIIUTENh HIIH CUSTIHK- pacxonomep
XP1 - Bwika Tvna 2PMT22R101IT1E1R
XS1 - poserka Trrna 2PM22KITTHI0'1BI
3 XP1* - rika Trma 2PM22KITH101111B1
2 XS1* - pozerxa Tima 2PM22B10T"1B1
2: ' IIpumMeyarme — I[TpH HCIONHSHUH NpeoGpa30BaTesis C CALHIKOBBIM BBOJOM NPOBOAA NPHUCOSTHHATD K KOMOXKE
-1
=
2 Pucynok JI.3 - CxeMa moaxmodyeHus npeoOpasosarens Merpan-300IIP ¢ TOKOBBIM BEI-
% XOIHBIM CHTHAIIOM K BTOPHYHOMY IIpHOOpDY
g
[24]
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18
s
=
\
~
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I
2 = Jucr
CIIT'K.407131.026 P i
=~ Ham. | Jlucr Ne noxym. Hoanuce | Jara




I B3awm.

Ne | Hus. Ne my6n. Moanucs u xara

HHB.

€t

EIR
= I
N
“~_-1
N
=

1 Konodka XP1 XSt
; UEMb [ Konm. UETb  [>
| “U 0 : —U 1 T - M”
| +J il U 2 +
KT 3 KT 3
A A
Fin | Test+ Fin 5
TEST | Test- TEST 6
3~ 1 7
K+ 2 I 8
' 3- 9
K+ 10
XS1 Z
. Xpt*
e [« /—_
485 A 1 - Bl
L85 B |2 +
L85 C 13
A
5
Loop- 6
5
Loop+ 8
9
10
Mempox-300/P

1 - HCTOYHHK ITHTaHUA

2 — BTOpHHbLI NPHOOP (TETUIOBBIMHUCIHTENb, CYETIHK- PACXOTOMED H T.IL.)

XP1 - wixa tTuna 2PMI22610111E1B

X8I - pozerka Tuma 2PM22KITHI0I'1B1

XP1* - Bunka Tura 2PM22KITHI 01111 B1

XS1* - poserka Tvna 2PM22610I'1B1

ITpumeganne ~ ITpH HCTIOIHEHHH Ipeo6pa3oBaTels ¢ CANEHHUKOBBLIM BROIOM IIPOBONA IPHCOSIMHATH K KOJMOAKE

Pucynok J1.4 - Cxema nomxmouenus npeobpaszosatens Merpan-300I1TP ¢ midpoBsmM BEI-
XoZHbM cHrHanoM RS-485 k propuynoMy npubopy

CIII'K.407131.026 P2

Hsm. § Jlucr Ne nokym. INoanuce § ara
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|
; Konodka XP1 XS1
| UET KUSirn. uEﬂb 3>~
-U - 1 i~
N U2 .,
KT 3 KT 3
A A
Fin | Test+ Fin 5
TEST | Test- TEST 6
J- 1 i
K+ 2 8
3- 9
K+ 10
XS1* | XP1® MK
UMb |
517 ey HART-use/ | (F/
e 13 — modeM (oM oM
L
2 =
Loop- 6
7 J BN
Loop+ 8 r
9
Q0 2
Mempan-300MP

&
]
=4
=
)
2
g
=
8
>
=
g
& 1 - HCTOYHMK MUTAHUSA
~ 2 — BTOpHYHEIH MPHOOP (TEIVIOBBIMHCIINTEb, CYETYHK- PACXOIOMED H T.IL.)
* XP1 - pwika Tvma 2PMI22B101L1E1B
e XS1 - posetka tuna 2PM22KITHI0'1B1
o XP1* - priika Tuna 2PM22KITH101I11B1
= XS1* - poserka THna 2PM22B10I"1 Bl
3 ITpimeyanne — ITpu ucnomHeHun npeobpaszoBaresns ¢ CaIbHAKOBBIM BBOJIOM HPOBOJ2 MPUCOEAUHATE K KONOIKE
2 ‘
& § Pucynok JI.5 - Cxema nomxmoueHns npeobpaszoBarenss Merpan-300I1P ¢ mudpoBbM BBI-
SR
= § XOIHBIM CHTHJIOM K BTODUYHOMY IpHOOpY IpH HACTPOHWKE N YTCHUH HapaMeTpoB IpH MOMOUTH
2 1SS
E < IK » HART-Moznema
e .
S
=]
P
2! 3: Jlucr
| A CIIT'K.407131.026 P2 118
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Ioanuce u nara

Hua. Ne 1y6a.

Bsam. unb. Ne

}IOJHIHCB H Jara

Hus. Ne noan.

/
Konodka XP1 X1
UEMb_ | Kowm. S /7 .
Y 0 oy 1 I Wn
AT U 12 -
KT 3 KT 3
L 4
Fin | Tests Fin >
TEST | Test- TEST 16
> 1 !
ke | 2 1 8
J- 9
K+ 10
XS1* XP1*
UMb | =<
232 é ; KoMMyHUKamop
whd 1 —  Mempan-650
L
5 -
loop- | 6
5 Eﬂ B
Logp+ | 8 *
9 = Z
10
Mempax-300T1P

1 - HCTOYHMK MHTaHKA

2 — BTOpHYHBIH PHOOP (TEIUIOBBIMUCIINTEND, CHETIHK- PACXOTOMEDP H T.IL.)

XP1 - paika THna 2PMI22B1011I1E1B

XS1 - pozerka Tina 2PM22KITHI01B1

XP1* - Bwika Tuna 2PM22KITH10LI1B1

XS1* - poserxa Tuna 2PM22B10T"1B1

ITprmedanue — [Tpy ncrnonHeHHH npeo6pasoBares ¢ calbHUKOBBIM BBOAOM IPOBOJa PHUCOENMHATH K KOJOKe

Pucynok JL.6 - Cxema momwmodenus npeobpasoBarenss Merpau-300IIP ¢ uu¢ppoBeM BEI-

XOJHBIM CHIHAJIOM KO BTOPHYHOMY NpHOOpY IpH HAacTPOMHKe WM YTEHHHM I1apaMEeTPOB IIPH ITOMO-

I KOMMyHHKaTtopa Merpan-650

Jlucr

CeL g J8res
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o
g
=
=
3
=
&
=
=
2
2
o
X
=
o
-Z
=
3
o
[aa]
R
- NN
2l
=
a§$
=
4 TN
é‘\i
1
2RSS
=
gi&“
g 1A
S e

-

7
Py xSt /— X5t »
ui'”lh T N il / m . . HE”L
412 . . A
X51° P XPY XS
=3 A > ]
WA |1} Q&”‘! ; m Rca T 485 A
l_\ 1 1
A .‘I. — 3 l.gs.t
Mempor-300MP = € lomuworansho) = Mempan-300MP
H=Ta
CHCTEMA
_8_{ YPAB/EMS
3
x» X51 7
CE= —_1‘7
4
12 . m
x5t XP1*
o <
85 A
[ 4B58 {2
WB5C (3
Mempa-300IP

1 - HCTOYHMK MATAHUA
XP1 - Bunka Tema 2PMI 2261011 1E1B
XS1 - pozerka THria 2PM22KITH10I'1B1
XP1* - Bwika tima 2PM22KITH101111B1
XS1* - poserka Tima 2PM22510T1B1

Re — cornmacyromuii pe3uCTOp ¢ CONPOTHBJIEHHEM, COBNIANAIOMIMM € BOIHOBBIM CONPOTHBIIEHHEM NPUMEHAEMOTO Kabess

IIprMevanms
1. PexoMeHmyeMblif kabemb Iy JIMHUH CBA3H THIIA “BUTaA I1apa” ¢ BOJHOBBIM CONpOTHBIEHHEM 120 Om.

2. CorJiacyioIue pe3HCTODEI TIONIKITIOUAOTCS K IMHYM cBa3y B HanGoliee yaaneHiniX TouKax. JIomycKaeTcsa CoBMECTHAA

TpOKJIaZka B OQHOM KaGeJle NpOBOOB LieneH IMITaHuA JaTINKA M IMHHH CBA3K B 3TOM cilydae pekoMeHIyeTcs SKpaHHpOBaH-
HbI} Kabexb ¢ M30NHMpyIomel 060M0YKol. 3a3eMIeHe 3KpaHa IPOM3BOAMTE B ONHON U3 NBYX Haubolee yAaJeHHBIX TOYEK
kaleis (HanpuMep, IyTeM COeTMHEHHs SKpaHa ¢ KOPIyCOM JaTdauka). JIoNyckaeTcs ATaHHe HECKONBKHX XaT4HKOB OT OHOTO
610Ka NUTaHuA.
3. ITpu BcnoHEHNH NpeoGpa3oBaTesis ¢ CATBHUKOBLIM BBOZIOM MPOBOZA NPHCOSIMHATS K KOJIOIKE

Pucynok J1.7 - Cxema nomwmodeHHs HECKONBKHX HpeobpasoBareneit Merpan-300ITP ¢

POBEIM BBHIXOAHBEIM CHTHaIoM RS-485.

Hszm.

Jluct

Ne moxym.

IMoanucs

Jlata
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Konadka XP1 XS1 7
LIEMb | Konm. UEMb | >
_U D —U 1 - Mn
U i +U 2 +
KT 3 KT 3
L L
v Fin__ | Test+ Fin 5
TEST | Test- TEST 16
I 1 _ 1
K+ 2 ‘ 8
3 9
K+ 10
2
M /
XSt* Xp1* K y
UMb |>—
485_A 1 A MpeoBpasobamens
L85 B |2 B Rs4gs/us |UB Use
485 C 3 I
L
5
Loop- | 6
Ji
toop+ | 8
9
g 0
= Mempax-30001P
=
1 - peroHmK muTAI
2 — epCoHABHBIH KOMITLIOTED
= XP1 - Bwika Tina 2PMI22B10111E1B
=Y XS1 - poserka TrHna 2PM22KTIHI0I'1B1
2 XP1* - Bnika Tema 2PM22KITH101111B1
g‘ XS1* - poserxa Tna 2PM22510T"1B1
_: ITpumeyanue — [Ipn nenorHeHNK peoOpa3oBareNs C CaJIbHAKOBBIM BBOZOM NMPOBOZA PUCOEIHHATE K KOJIOOKE
ii
'g Pucynok JI.8 - Cxema nmomwnodenns npeobpasoBarens Merpan-300I1P ¢ mudpoBsmM BEI-
= xoxaeM curHatoM ModBus x nepcoBaIsHOMY KOMIIBIOTEPY
(3
o
= s
25
S
l‘\%
\ N
I
= I8
2> Jlucr
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NPRJIOXKEHHUE M

(CnpaBouHoe)

Cxema YCTaHOBKH HpHCHOCOﬁJleHHﬂ JJIS1 J€MOHTa>xKa npeoﬁpae.OBaTeJm

| zx . 3 4 //(2#
o\
S \§
. Zif;eu
Pucysox M.1

Ham.

Jlucr

Ne nokym.

INonnucs | Hdara
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Ipuioxenne H
(Obs13arenpHOE)

Cxempl YCTaHOBKH T€Jia o0TeKkaHus

é .
& 1 - xopmyc
=} PITy
2 2 - Teno 06TeKaHUA
= 3 - koneIo pesuHOBOe 007-010-19-2 TOCT 9833
2 IIpumevaHue - boiTel kpervieHns Tena oOTEKaHMS HE IIOKA3aHbL.
3 Pucynok H.1 - Cxema ycTaHOBKH Tefnia 00TeKaHuUs IpeoOpa3oBaTens HCIIOTHEHHS
22}
N A tumnopasmepa Jly 25 mm
3 [
;' i\% Jlucr
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I
Kouabno pesnHoBoe i
i
I

. V7

IlpumedaHnus
1. bonts! KperuieHus Tena O0TeKaHNS He HOKA3aHEL.

2. Koms1o pe3uHOBOe ykazaHo B Tabmurie H.1.

(V3
TAAMTTTTOr T = o m——

Pucynox H.2 - Cxema ycranoBku Tenia o6TexaHis B MPOTOYHOM 9acT
npeo0pazosareneli ucnomHeHus A TumopasmepoB [y 32, Iy 50, Iy 80,
Hy 100 MM

Tabmuma H.1
Hicrionserye pe3nHOBOro
Oy, MM xonslia no 'OCT 9833
32 Komnp 007-010-19-2
50 Komsnio 011-015-25-2
80 Komeno 017-020-19-2
100 Komsno 019-025-36-2

CIII'K.407131.026 PJ
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Iloanuck 1 nata

" HuB. Ne ny6n.

-
HHB. /\¢

Bsam.

Hp,unucn. M JaTa

Komlo peauraboe 00 7-010-19-2
TOCT 9833

Pucynok H.3 - Cxema ycraHOBKM Tela OOTeKaHMA B IIPOTOYHOHM HacTH
npeobpasoBaresnel ucronHenus L tunopasmepos [y 32

Hus. Ne noan.

VI JIE Jgoved]

Ham.

JIucr

Ne noxym. Tloarnmce

JHarta

Jlucr
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npoKiagka

|

i 7

- -l o sfhsarsmvensmonbroh culioars om cmm o me n mlly Ay 8 s Mie mevm

=
IIpuMedaHnue - bonrel KperneHns Tena oOTeKaHUI He IOKA3aHBI.

g .

Ej
= Pucynox H4 - Cxema ycraHOBKM Tena OOTeKaHMS B NPOTOYHON YacTH

2 npeobpa3opareneit ucnonaenus B TunopasMepos dy 150, Oy 200 MM

2

m

D

E[R

o RN

g™

s 3~ Jlucr
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Hopnnucek 1 nara

‘Y. Ne ny6in.

Baam. unb. Ne

ONNHCE U AaTa

Hus. Ne oz,

Konbuo pesunoBoe

065-070-25-2TOCT 9833

Pucynok H.5 - Cxema ycTaHOBKH Tejla 00TeKaHUS B IPOTOYHOM 4acTH Ipeobpa-

3oBarenei Tunopasmepos y 250, Iy 300 MM

PIL

Hszm.

Jluct

Ne noxym.

Ionnuce

Hara

CIII'K.407131.026 P
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IMPUJIOKEHHUE 11
(O6s13aTennHOE)

CxeMbl coefHHEHHH H NOAKIIOYeHHI Npeobpa3oBaTeisi NPH NoBepKe

Konogka XP1 | XSt
LENb |KoHT. UEMNb |—>— r’_ = WcTouruk
U O -U 1 nUTaHnA
oy, il U 2 *- + b548
KT | 3 KT | 3 1
4 4 -
Fin |Test+ Fin 5 + r
eHeparop
TEST |Test- TEST | 6 j L_ r5.75
- 1 7 RH(n) -
K+ | 2 8 1
3- 9 =
K+ 10 +
R1 " R2 Haﬂg_'l;)“mep
-1

MeTtpan-300r1P

I
2 XP1 - punka Tema 2PMI22B 101111 E15;
= XS1 - posetxa Tuma 2PM22B10I'1B1;
Ru(u) — conpoTHBIeHHe HArpy3KH 711 UMITyJIECHOTO BEIXOIHOTO CHUTHANA;
o R1 - pe3ucrop (82,0 £ 4,1) xOm 0,125 BT;
E; R2 — pesucrop (15,00 +£0,75) kOm 0,125 Br.
g ITprumeyanus ‘
1 I'lpu ucnonHeHUH Ipeobpa3oBaTens ¢ CaTbHUKOBEIM BBOJIOM IIpOBOJA IIPU-
£ COEHHATE K KOJOJIKE.
i 2 B xadecTBe CONPOTHUBIIEHHS HArpy3Kd AOIYCKAaeTCs UCIIONb30BaTh MarasiH
§ conporuBneHuit P4831.
ij Pucynok I1.1 - Cxema nogxmodenns npeobpa3oBarelisd IIpH ONpeaeeHHH TIa-
§ Sié PaMeTpoB MMITYJIECHOIO CHTHAalIa, IOTPelIHOCTH U3MepeHHnsI 00BeMa 110 UMITYJIBCHO-
§ R My CHUTHAITy
& "~
;. A Jlucr
‘e CIIT'K.407131.026 P? 128
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Mertpan-300I1P

N

XS1

WcTouHMK nuTanus

Hmuratop
pacxona
Merpan 550-11P

XP1 - sunxa 2PMI22B101111E1B
XS1 - pozerka 2PM22KITH10I"'1B1

IMprmveuanve — Ipu renomb30Banyy IpeobpazoBaTes C CaIbHIKOBBIM BBO-
JIOM IIPOBOJIA IIPHCOEIHMHSTE K KOJIOJKE.

Pucynok I1.2 - Cxema nogximoueHus npeodpa3oBaTens MpH OIpeaeIeHHH II0-

TPEeIIHOCTHA W3MECPCHHSA obreMa 1o UMITYJIBCHOMY BBIXOOHOMY CHIHally C HCIIOIb30-

BaHMeM UMHUTaTopa pacxona Merpan-55011P

Hzm.

Jlucr

Ne noxym.

Tlonmuce

Jara

Juer
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xs1*

x
2

LEMb

485_A

485 _B

485_C

Konopka XP1 | XS1
LUEMb |KoHT. Uenb |—»— -
U ] o TR N T
+U [ O +U | 2 + B548
KT 3 KT 3 _]_
4 4 =
Fin [Test+ Fin 5 +
TEST |Test- TEST | 6 renepenP
3- 1 7 .
K+ 2 ‘L 8 r _L
3- 9 =
L K+ 10

Loop-

Loop+

COWNIO)(JIAOON—‘/*I\

-
o

MeTtpan-300I1P

RH(T)

+

BonbTmeTp

L

IMToanuck u aara

HuB. Ne ny6a.

1

XP1 - sunka tumna 2PMI22B101111E1B;
XS1 - pozerka Tuna 2PM22510I'1B1;
XP1* - Bwika tuna 2PM22KITH10I111B1;
XS1* - pozerka Tima 2PM22b10I'1B1;
RH(T) — Maraszus conpoTtuBneHuii P4831.

IIprmeyanus
1 Ilpu ucnonxenuy npeobpa3oBarens ¢ CaTbHUKOBEIM BBOZOM IPOBOZA NPH-

o
L 3--]

g COETHHATE K KOJIOOKE.

2 2 B xadecTBe CONpOTHBIIEHNS HArpy3KH JOMyCKaeTCs UCIIONB30BaTh Mepy co-

: OTHUBJICHHUH.
]

g |

5SS

= fes Pucynok I1.3 - Cxema nomxmodeHns peobpa3oBaTersi IIpH ONpene/ieHHH Ia-
2ISe

£

5 m\e PaMETPOB TOKOBOI'O CHUTHAJIA ¥ MOTPEITHOCTH U3MEPEHMS pacxona 10 TOKOBOMY CHT-

% Hay

13

=

s

=

2= Jlucr
S CIII'K.407131.026 PD 2
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A
I
D
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i

SR

=N

i SN

3t

2 IRs

5:'\\»

g b

Bl S5

XS1* XP1*

485 A |1
485 B |2
485 C |3
4
5
Loop- | 6 -
7
Loop+ | 8 R. BosnsT™merp
2 + 1_
10 =

XP1 : XS1

> [ 2 MCTOMHUK HTaHHs

N

HimutaTop pacxoaa
Merpan 550-1P

XP1 - Buika Tama 2PMI22B1011T1E1E;
XS1 - poserxa tuna 2PM22B510I'1 B1;
XP1* - Brwka Tvma 2PM22KITH10I111 B1;
XS1* - pozerxa Tuma 2PM22B10I'1B1;

R - Marasus conmporuBnenmii P4831.

Ipumeuanne — Ipu ucrionb30BaHKH Mpeobpa3oBaTeNs C CATEHHKOBEIM
BBOJIOM NIPOBOJIa IPHCOEUHATH K KOJIOJIKE.

Pucynok I1.4 - CxeMa noaxmoueHus mpeobpazoBaTens IIpH OIpeesieHUH Mo~
TPELIHOCTH U3MepeHHs 00BbeMa IO MMITYJIECHOMY BBIXOJHOMY CHIHAIY C MCIIONB30-

BaHMEM UMHTATOpa pacxoja MeipaH-S 50H1P

Jluct

CIII'K.407131.026 P3 131

Ham.

JIucr Ne fnokym. Tloamucs | Hara




|

Toanuce u gara

"M, Ne ny6ir.

B3am. uns. Ne

l;Io,thcs M jara

144405

Hus. Ne nopn.

BE

- Wcrouruk
nuTaxus
+ bB5-48

L

R1

L

-+
leHepaTop
5-75

Konoaka XP1 | xs1
LUEMbL [KowT. UEMb |—>—
-U o) -U 1
+U a +U 2
KT 3 KT 3
4 4
Fin [Test+ Fin 5
TEST |Test- TEST | 6

> — L

Tz —L :
L T

K+ 10

xs1* | xpt*

UEMb |—&
485 A | 1
485 B | 2
485 C | 3
4
5
Loop- | 6
7
Loop+ | 8
9

10

MeTpan-300I1P

1

RH(T)

XP1 - puika tuma 2PMI22B510011E1B;

YCQ1 - nanerra moarra YDA A")’TEII\T“1

yVJVLL\u LXALAGE Lok AVILikud) LNV

XP1* - punka tuna 2PM22KITH101111B1;

Paso Pl

1.
1Bl

XS1* - pozerka Tuna 2PM22610I'1B1;

RH(¥) — conpoTHBIIeHNHE HArpy3Ku I MIMITYJIbCHOTO BBIXOHOTO CHTHAJIa;

RH(n) -
YacroTomep
R2 43-64
Hart

RH(T) — conpoTuBiieH)e HArPy3KH IJIs1 TOKOBOTO BEIXOAHOTO CHTHAJIA;
IIK — nnepcoHanbHEIN KOMIIBIOTED;

R1 —pesuctop (82,0 £4,1) kxOm 0,125 Br;

R2 — pesucrop (15,00 £ 0,75) xOm 0,125 BT.

IIpumedanus

MK

1 HpH HCITOJIHEHNH npeo6pa303a”ren;i C CaIbHUKOBBIM BBOAOM IpOBOZa IIpUCOENH-

HATH K KOJIOJKE.

2 Bmecto HART — mMozeMa ¥ NIEpCOHAIBHOTO KOMIIBIOTEpa JOITYCKAETCs HCIIONb30-

BaTb KOMMYHHKATOD.
3 B xauectBe COIIpOTHUBJICHUA Harpy3kKu JOITyCKacTCs UCIIOIB30BaTh MarasvH COIpo-

TusJeHuit P4831.

Pucynok IL.5 - Cxema noAxmoYeHus peobpas3oBatesia IIpH ONpeleeHHH NOrpell-

HOCTH M3MepeHus 110 1udpoBoMy curHainy Ha 6aze HART - mporokoia

GAEL

Ham.

Jlucr

Ne nokym.

Toanuce

JHata
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Konogka XP1 | Xs1
LENL |KowT. UEMb |[—=>— [——0— - VerouHm
-U 0] -U 1 nvrr:HwﬁK
+U il +U 2 _? 4+ B5-48
KT 3 KT 3 1
4 4 =
Fin [Test+ Fin 5 +
TEST |Test TEST | 6 L:L Feneparop
3- 1 7 RH(1) "~
K+ 2 l 8 J_
. 3_ 9 -
L K+ | 10 +
S
xs1* | xp1*
UEMb |—<& MK
485 A | 1 A+ Tpeobpa-
= sosaten USB "usB"
4858 ) 2 B-  USB/RS485
485 C | 3
4
5
Loop- | 6
7
Loop+ | 8 "l:'
9
10
% MeTpaH-300NP
1
= =
=
XP1 - suka Tvna 2PMI 226101 1E1b;
g XS1 - poszerka tvria 2PM22510I'1B1;
S XP1* - punka tumna 2PM22KITH101I1B1;
2 XS1* - poserka Tuma 2PM22610I'1B1;
E Ru(m) — conpoTuBeHHe HArpy3KH AJIS AMITYJIECHOTO BRIXOAHOTO CHTHATA;
IIK — nepcoHanbHEIH KOMIIBIOTED;
2 R1 — pesucrop (82,0 + 4,1) xOm 0,125 Br;
E R2 — pesucrop (15,00 £ 0,75) xOm 0,125 Br.
2
i TprMevanus
NN 1Ipn ncnonHeHHH npeoOpa3oBaTels C CaJTFHUKOBEIM BBOIOM IPOBOIA HpH-
) RN COEIMHATH K KOJIOZKE.
; ig‘ 2 B xauecTBe CONPOTUBJIEHHS HArpy3KH JOITyCKAeTCs HCIIOJIb30BaTh MarasuH
é ~ conpotusienuii P4831.
=3
Pucynoxk I1.6 - Cxema nopxmodeHus npeodpazoBateis IIpH ONpelesIeHH: 110~
. Y TPEIIHOCTH H3MepeHUs 1o IH¢poBoMy curHary Ha 6aze ModBus — nporokona
I
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Konoaka XP1 | XS1
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xst | xp1¥

LUENb |—&—
485_ A | 1
485 B | 2
485 C | 3
4
5
Loop- | 6
7
Loop+ | 8
9

10

MeTtpan-300MP

XP1 - sunka tuna 2PMI 226101 1E1E;

XS1 - poszerka Tuna 2PM22B10I'1B1;

XP1* - suka Tuna 2PM22KITH101111B1;

XS1* - pozerka Tumna 2PM22510I'1B1;

Ru — conpoTuBnenue Harpy3ku 610ka perucTpalyy pacXoIOMEPHOH YCTaHOBKH.

1

I'[pmeqamie - HpH HCIIOIHCHHUH Hpeo6pa303a1‘em C CAIIbHHKOBBIM BBOOIOM

IpoBOJAa NPHUCOCIUHATH K KOJIOOKE

bnok peructpauuu
pacxoAoMepHOn
YCTaHOBKM

Pucynox I1.7 — CxeMa coequHeHHH IIPY ONpENeIeHUH IIOrPEMIHOCTH U3Mepe-

HHSI 00BEMA N0 HMITYJIbCHOMY HJIH pacxola II0 TOKOBOMY BBIXOOHBIM CHTHAIIaM Ha

pacxoIOMepHOM CTEHTE

Hsm.

Jluct

Ne nokym. IMoanuce

Hata
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JIucT perucrpauuy H3MeHeHHH

HoMmepa JICToB (CTpaHuL) Beero Bxonsmmmit
Ne corpo-
Usm (HHZTOB ) Ne moky- | BomaTenb- |
. _— sae- aHyJ- Bc;-g HPII;,. MEHT2 HOTO HO- OIIIHCH Hara
HEHHBIX | HeHHBIX | 0o | POBaH- HI;}C,M KyMeHTa 1
HBIX
nara
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