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PykoBOACTBO 1O O3KCIUTyaTallud COJEPKUT TEXHUYECKHE JaHHbIe, OIUCAHUE
NPUHLINIA JEUCTBUS M YCTPOMCTBA, a TAKXKE CBEACHHUS, HEOOXOAUMBIE ISl MPaBUIbHON
OKCIUTyaTauy TpeoOpazoBateneid m3meputenbHblx Candup-22MT (B nmanpHEleM —
npeoOpaszoBaTeei).

PykoBOJICTBO MO 3KCIUIyaTallud pPAclpoCTpaHseTcss Ha MpeodOpa3oBaTeH,
U3TOTOBJICHHBIE JJI OOIIETIPOMBIIITICHHBIX HYX/, 7151 TOCTaBOK Ha DKCIOPT, a TAKXKE IS
AKCILTyaTallMi Ha 00BbEKTaX aTOMHOM 3HepreTuku (OAD).

1 OIIMCAHHUE U PABOTA

1.1 Haznauenue

[IpeoOpa3zoBarenu mpeaHa3HAUYEHBI Ui HEMPEPHIBHOTO IMPOMOPIMOHAIBHOTO
npeoOpa3zoBaHus 3HAUEHHS N30BITOYHOTO IABJICHHUS, Pa3pEXKEHUs, A0COIOTHOTO JABJICHUS
WIM Pa3HOCTH JABJICHUM >KUJKOCTEH U Ta30B B YHU(PUIIUPOBAHHBIM TOKOBBIA BBIXOAHOU
CUTHaJl B CHCTEMax AaBTOMATHYECKOTO KOHTPOJS, PETYJIMPOBAaHUA U  YIPABICHUS
TEXHOJIOTHYECKUMHU IPOLECCAMH.

[IpeoOpa3zoBarenu MOTYT HCIIOJIB30BAThCS B YCTPOMCTBAX, MpPEIHA3HAYEHHBIX IS
npeoOpa3oBaHUs 3HAUEHUHN YPOBHSI KUKOCTH, PACX0/1a )KUIKOCTHU HIIU Ta3a.

[TpeoOpa3oBareny UMEIOT UCIIOJIHEHUS IO B3PbIBO3AIINTE:

B3pPBIBO3AIMMIIEHHOE  C  BHUJAOM  B3PBIBO3ALIUTHl  «HUCKpoOe3zomacHas
anekTpudeckas 1emnsd "ia"y, (coorBerctByer 'OCT P 52350.11-2005 (MBK 60079-
11:2006), mapkupoBka B3psiBo3ammutel  OEXiallICT5 X" mo TOCT P 52350.0-2005
(M3K 60079-0:2004);

B3PBIBO3AIIMIIEHHOE C BUIOM B3pPBIBO3AILUTHI «B3pbIBOHEIIPOHUIIaEMasi 00osioukay (d),
cootBerctByer ['OCT P 52350.1-2005 (MDK 60079-1:2003), MapKrpoBKa B3pHIBO3AILUTHI
"1ExdIIBT5" mo 'OCT P 52350.0-2005 (MBK 60079-0:2004);

HEB3PbIBO3AILUILIEHHOE.

[IpeoOpazoBarenu  B3pHIBO3ANIUINCHHBIX  HCIOJHEHUW  MpEIHA3HAYCHBl IS
YCTAHOBKM BO B3pBIBOOMNACHBIX 30HAX MOMENIEHUA U HAPYXKHBIX YCTAHOBOK COTJIACHO
riase 7.3 I[IYD u 1pyrumM HOpMaTUBHBIM JTOKYMEHTaM, PETJIaMEHTHPYIOIIUM TPUMEHEHUE
3JIEKTPOOOOPYI0OBAaHUS BO B3PHIBOONIACHBIX YCIOBHUSX.

[IpeoOpa3zoBarenu, npeaHa3HadeHHbIC 11 paboThl Ha OAD, OTHOCATCS K Kiaccy
2V no ITHADI-1-011-97 u rpynmne B mo ITHADI'-7-008-89.

[IpeobpazoBarenu, npeaHasHadeHHbIe At paboThl HAa OAD, BBITYCKAIOTCS TOJBKO
B HEB3PHIBO3AIIUILEHHOM UCIIOJHEHUU.

[IpeobpazoBarenu, npeaHasHadyeHHbIe I padoThl HAa OAD, MO yCTOMYMBOCTH K
AJIEKTPOMArHUTHBIM TIOMEXaM COOTBETCTBYIOT |Y rpynmne HUCHOJHEHUS MPU OLICHKE
kauectBa pyHkimonnpoBanusa A o I'OCT P 50746-2000.

[IpeoOpazoBarenu, npeaHa3HaueHHbIC Uil paboThl Ha OAD, BBIICPKHUBAIOT
ceiicMuueckue Harpy3ku 8 0aymuioB Ha BeIcOTe OTMETKH 40 m.
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[Io ycTOWYMBOCTM K KIMMATHUYECKUM BO3JCUCTBUSM NpeoOpa3oBaTed UMEIOT
cnenyromue ucnonnenus mo 'OCT 15150-69:

VY2* - nnsa paboTel mpu Temmneparype ot munyc 30 go 50 °C;

Y2** - nns pabotel ipu Temmepatype oT Munyc 50 1o 80 °C wmm ot munyc 40 10
80 °C wmm ot munyc 55 no 80 °C;

[Ipumeuanue.

[IpeoOpazoBarenu Candup-22MT, npegHa3zHaueHHbIE [JIs SKCIUTyaTalldd TpU
HU3KUX Temneparypax ( muHyc 55 °C ), UMEIOT KOHCTPYKTHMBHOE OTJIWYHE IUIaThl
HACTPOEK OT IMpeoOpazoBareseil, IKCILUTyaTUPyEMbIX MpU Oojiee BHICOKUX TeMIlepaTypax.
Bremamii Bu miiaThl HACTPOEK 71T HU3KOTEMIIEPATYPHBIX MpeoOpa3oBaTesieii mpuBeacH
Ha PUCYHKE 2.

YXJI3.1% u T3* - gy pabotsl pu Temrnepatype ot 5 g0 50 °C;

VYXJI3.1%* u T3**- myst paboTel pu Temmepatype oT Munyc 10 mo 80 °C.

TB3** - nna pabotsl npu Temneparype ot 1 1o 50 °C.

[Io TpeboBaHMiO 3aKa3uMka MOTYT  M3TOTaBIIMBAThCS  MpeoOpa3oBaTesu
KJIIMMaTUYECKOTro UcToaHeHus: M4 st pabotsl ripu Temmepatype oT munyc 10 g0 40 °C u
B atMocdepe Tuna I'Y nmo T'OCT 15150-69.

[To corimacoBaHMIO € 3aKa34YMKOM MOTYT U3rOTABJIMBATHCS NMPeoOpa3oBaTesu Jpyrux
kmuMatndecknx ucnosaennit mo 'OCT 15150-69.

OTHOCUTENBHAS BIAXKHOCTh OKPY’KAIOILIET0 Bo3ayxa 10 95 % npu 35 °C.

CreneHb 3alIUTHI MpeoOpa3zoBaTeNsa OT BO3EHCTBUSA MbUIH U BOABI - IP55, P65
no 'OCT 14254-96.

[Tpu 3aka3e npeoOpazoBaTens JOHKHO OBITh YKa3aHO:

yCJIOBHOE 0003HaUYeHUE (TIpHiioKeHue A);

o0o3HaueHue Texuuueckux ycnosuit TY 4212-049-00226218-2009.

[Ipu 3akaze mnpeoOpazoBaTesi pa3sHOCTH JaBICHUM, MpPEJHA3HAYEHHOTO s
U3MEPEHUs pacxojia >KUJIKOCTEH WIIM Ta30B, 3aKa3YMKOM 3arOoJIHAETCS JHUCT HMCXOJHBIX
JAHHBIX TI0 (pOpMe TIPEANPUATUSI-U3TOTOBUTENS WIH 3aKa34UHKa.

[Ipm 3akaze mnpeoOpazoBaTeisl pa3sHOCTH JaBICHUM, MpPEJHA3HAYEHHOTO IS
U3MEPEHUST YPOBHS >KHJIKOCTEH, 3aKa3YMKOM 3aIOJIHAETCS JUCT MCXOJHBIX JaHHBIX IO
dbopme npeanpUsITUSI-U3rOTOBUTEIIS.

[Ipu 3akaze mpeoOpazoBaresisi pa3HOCTH JaBjieHUN Oe3 nuadparMbl U COCYJIOB
WCXOJTHBIC TaHHBIE HE YKa3bIBAIOTCS.

1.2 Xapakrepuctuku

Tabmuma 1
IIpenensno
Mogers | HIeprentit | BR Hae- Bepxnwe npenienst n3vepenmii paBotes HIGHTOMHOE
naBienue, MPa
2410 kPa |0,16;0,25; 0,4; 0,6 (0,63); 1,0; 1,6 0,1; 4,0
2420 kPa |1,0;1,6;2,5; 4,0; 6,0 (6,3); 10 4,0; 10
2430 |, kPa |4,0; 6,0 (6,3); 10; 16; 25; 40 16; 25
2434 > kPa |4,0; 6,0 (6,3); 10; 16; 25; 40 40
2440 |MaBICHIH kPa | 25; 40; 60 (63); 100; 160; 250 16; 25
2444 | WD kPa | 25: 40: 60 (63); 100; 160; 250 40
2450 MPa |0,25;0,4: 0,6 (0,63); 1,0; 1,6 16; 25
2460 MPa |1,6;2,5; 4,0; 6,0 (6,3); 10; 16 25




Tabmuma 2
N3mepsie- En. BepxHue npeneinsl n3MepeHuin
Monenb MBIN aB- 110 U30BITOYHOMY JaBJICHHIO (1);
rapamMeTp JICHUS 10 pa3pesKeHuto (-)
2020 2,5; 4,0; 6,0 (6,3); 10
2030 AScomorioe kPa | 4,0%; 6,0* (6,3)*; 10; 16; 25; 40
2040 ABCHIC 25%*; 40*; 60 (63); 100; 160; 250
2050, 2051 MPa 0,25*; 0,4; 0,6 (0,63); 1,0; 1,6; 2,5
2060, 2061 1,6; 2,5; 4,0; 6,0 (6,3); 10; 16
2110 0,16**; 0,25; 0,4; 0,6 (0,63); 1,0; 1,6
2120 KPa 1,0**;1,6; 2,5; 4,0; 6,0 (6,3); 10
2130 4,0; 6,0 (6,3); 10; 16; 25; 40
2140 N36BITOYHOE 25; 40; 60 (63); 100; 160; 250
2150, 2151 | JlaBnenue 0,6% (0,63)*; 1,0; 1,6: 2,5
2160, 2161 MPa 15 5%-4.0: 6,0 (6,3); 10; 16
2170, 2171 16*; 25; 40; 60 (63); 100
2210 -(0,16**; 0,25; 0,4; 0,6 (0,63); 1,0; 1,6)
2220 -(1,0**; 1,6; 2,5; 4,0; 6,0 (6,3); 10)
Paspexxenue
2230 -(4,0; 6,0 (6,3); 10; 16; 25; 40)
2240 KPa -(25; 40; 60 (63); 100)
2310 +(0,08**; 0,125; 0,2; 0,3 (0,315); 0,5; 0,8)
2320 +(0,5**; 0,8; 1,25; 2,0; 3,0 (3,15); 5,0)
2330 JlaBeHue- +(2,0; 3,0 (3,15); 5,0; 8,0; 12,5; 20)
2340 paspexenue +(12,5; 20; 30 (31,5); 50; 80)
2350, 2351 MPa -0,1 | +(0,15*; 0,3; 0,5 (0,53); 0,9; 1,5; 2,4)
2360, 2361 -0,1 | +(1,5; 2,4; 3,9; 5,9 (6,2); 9,9; 15,9)
[Ipumeuanus.

1 TIlpeoOpa3zoBarenu C BEpXHUMH TMpeaeiIaMHd HM3MEPEeHUH ¢ OTMETKON™
U3TOTABJIMBAIOTCS TOJBKO C MPEIETIOM JOMyCcKaeMoi 0CHOBHO# norpemHocTy £0,5 %.

2 IlpeoOpazoBaTenu C BEpXHHUMH TIpelnelaMd H3MEPEHHH C OTMETKON™**
MOCTAaBIISFOTCSA MO0 COTTIACOBAHMIO C MPEANPHUATHEM-U3TOTOBUTEIIEM.

1.2.1 Mopenu, BepXHHE MPEAEIIbl U3MEPEHUN U MPEJEIbHO JOIyCKaeMble paboune
M30BITOYHBIE JABJIEHUSI MpeoOpa3oBaTesieil pa3HOCTH JABJIEHUM yKa3aHbl B TaOmnwuie 1.
Monenu u BepxHHE Tpenenbl W3MEPEHHM OCTalIbHBIX MpeoOpa3oBaTeliell yKa3aHbl B
Tabnwue 2.

Hwxuuit mpenen n3amepenuii mpeoOpazoBaressi paBeH HYJIIO.

[To TpeGoBanuio 3aka3yvka NpeoOpa3oBaTENM MOTYT H3TOTABIMBATHCS C
enuannamu gapnenus kgf/m?, kgf/cm?; bar.

Kaxnapiii  mpeoOpa3oBaTenb  BBIMYCKaeTCsl C  NPEANPHUITUA-U3TOTOBUTEINS
NIEPEHACTPAaBAEMBbIM HA BCE NpPEIEibl U3MEPEHHM, MPELyCMOTPEHHBIE Ui MOJAEIU B
tabmumnax 1, 2.
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JlomyckaeTcsi MO COTJIaCOBAaHUIO C 3aKa3uMKOM IMOCTaBISAThH MpeoOpa3oBaTeny,
[EpeHacTpauBacMble Ha MEHbIIEE KOJUYECTBO INPENEIOB H3MEPEHUH, MpPU 3TOM B
NacrnopTe JOJKHA ObITh OTMETKA O HACTPAUBAEMBIX MpeeIax U3MEPEHHIM.

B crmyuae oTCyTCTBHUS B 3aKa3e MPEAENIbHO JOMYCKAaeMOro paboyero M30bITOYHOTO
JaBJICHUS ISl TipeoOpa3oBaTelis Pa3HOCTH JIaBICHUHN MpEeANpUATHE-U3TOTOBUTENb MOKET
BBIMTYCKAaTh MpeoOpazoBaTeNb C JIOOBIM 3HAYCHHEM MPEIEIbHO JIOMYCKaeMOro pabodero
U30BITOYHOTO JABJICHUS U3 YKa3aHHBIX B TabmuIe 1 A JaHHON MOJENH.

[Ipu BbIllycKe mpeoOpa3oBaTeneii pa3HOCTH [ABJICHUN, MPEJHA3HAYEHHBIX Jis
U3MEpPEHUs YPOBHS KUJIKOCTH, TPeoOpa3oBaTeId MOTYT ObITh HACTPOEHBI B COOTBETCTBUU
C 3aKa30M Ha JIF00OM BepXHUU IpeaesT U3MEPEHUM, He BRIXOAAIINHN 3a KpaliHUe 3HAUYCHMUS,
PEAYCMOTPEHHBIE 1711 JAHHOW MOJENH.

1.2.2 HomunanbHnas cTaTU4yecKas XapaKTepUCTHKA npeoOpa3zoBaHus
npeoOpa3oBarteseit:

JUHEWHO BO3pacTampllas WIA JHUHEHHO yObIBaromias — JJis mnpeoOpazoBaTeneit
Pa3HOCTH JTABJICHUI;

JMHENHO BO3pacTaromias — sl OCTaJbHBIX MpeoOpa3oBaTese.

1.2.3 OcHOBHas nomyckaemas IMOTPEIIHOCTh, BBIPA)KEHHAS B MPOLIEHTAX BEPXHETO
npeaesia Wik CyMMbl BEPXHUX NPEACIOB W3MEPEHUH, HE IMPEBBINIAET NpeAcioB [Y],
PaBHBIX:

+0,25 — s mpeoOpaszoBareneil ¢ BEpXHUMHU TpeleaMd WIM CYMMOH BEpXHHX
npeaenoB uzMmepenuit ot 0,6 kPa no 100 MPa BkirounTeIsHO, B 3aBUCUMOCTH OT MOJIEIH;

+0,5 — nmna mpeoOpaszoBaTeneil ¢ BEpXHUMHU TMpEAeIaMH WM CyMMOUM BEpXHUX
npeaenoB udMepenuit ot 0,16 kPa no 100 MPa BKIIOYMTEIBHO, B 3aBUCHMOCTH OT
MOJICIIN;

+0,2; +0,4 — g npeobOpazoBarenield pa3HOCTH JABJACHUN C BEPXHUMH MpeieiIaMU
u3Mmepenuii ot 1 kPa g0 16 MPa BkitounTenbHO U IJis1 OCTalIbHBIX MpeoOpaszoBareniet ¢
BEPXHUMH MpeaenamMu WM CyMMOW BEepXHHUX MpeaenoB uaMmepeHuid or 1 mo 250 kPa
BKJIFOUHMTEJIBHO, MO CIIEUUAIbHOMY 3aKa3y;

+1,0 — mis mpeoOpasoBaTeneil ¢ BEpXHUMH TpeAeiaMd WIH CYMMOH BEpXHHUX
npenenoB n3mepenui ot 0,16 no 100 MPa BxnrountensHO, O CIENMANBHOMY 3aKa3sy;

+1,5 — ana mpeoOpaszoBaTenieil ¢ BEPXHHMMH IMpeleiNaMyd WM CYMMOH BEpPXHHUX
npenenoB u3mepenuii 1o 0,1 kPa BKitouuTensHO;

npeoOpazoBarenu moaenen 2420, 2430, 2440, npegHazHayeHHbIe 17151 pabOThI NpU
TeMneparype oOkpyxawmero Bo3ayxa oTr 5 go 50 °C MOryr BBIIYCKAaTbCAd C
I depeHIIMPOBAaHHBIMU 3HAYCHUSAMU TpeJeNia J0MyCKaeMOl OCHOBHOW MOTPEIIHOCTH,
PaBHBIMHU:

+0,15 % BepxHero mnpenena usMepeHUd (Pmax) NpHU 3HAYEHUSIX U3MEPSIEMOI
pazHoctu aaBiaeHui P < 0,25 Ppay;

P
+0,6 ——— % BepxHero mpenena uaMepeHuil (Pmax) MpU 3HAYCHUSAX MU3MEPSEMOMN

max
pazHocTu aaBiaeHuit P > 0,25 Pray;

+0,1 %; 0,15 % - TOJIBKO MO COTVIACOBAHUIO C 3aKA3UHKOM.
1.2.4 Bapuanusi BEIXOJTHOTO CUTHAJIA HE MPEBBIIIAET NpeaeoB [Y ]|, paBHbIX:
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0,5 [Y npeoOpa3zoBatens] — mjis ucnoaHenuii mo matepuanam 01; 02; 03; 11; 12; 17,
Kpome npeobOpazoBateineit ¢ nuddepeHIMpoBaHHBIMUA 3HAUCHUSAMH TpEeIia JOIMyCKaeMoil
OCHOBHOM ITOTPEIIHOCTH;

[Y]— nns ocransHBIX MpeoOpa3oBaTeliei.

1.2.5 Haunbonbliee OTKIIOHEHUE AEHCTBUTEIBHON XapaKTEPUCTUKH NMPEe0Opa3oBaHus
Yy OT YCTaHOBJIEHHON 3aBUCUMOCTH (OTKJIOHEHHE Y,), BBIPAXXEHHOE B MPOIEHTAX
BEPXHEr0 Tpejesia HM3MEPEHUl WM CyMMBl BEPXHHUX TMPEJIEIOB U3MEPEHUM, HE

IIPCBBIIIACT:
0,15 % - nana mnpeoOpasoBareneid ¢ mpeaesaMu  JIONMyCKaeMOW OCHOBHOM
norpemHocta +0,2 u 0,25 %;
0,25 % - nana mpeoOpasoBarelieid ¢ mpeaesaMu  JIONMyCKaeMOW OCHOBHOM

norpemxoct 0,4 u +£0,5 %;

0,6 % - nns mpeobpazoBaTeniel ¢ MPEAEIOM JOIMYCKaeMO OCHOBHOW IOTPEIIHOCTH
+1,0 %;

1,0 % - mis mpeoOpazoBaresieil ¢ MpenenoM IOIMyCKaeMOH OCHOBHOM IOTPEITHOCTH
+1,5 %.

1.2.6 IlpenenpHble 3HAYEHUS BBIXOAHBIX CUTHAJIOB, UCTIOJHEHHUS 110 B3PBIBO3AIIINTE,
CXEMBbI BKJIFOUEHUS U COMTPOTUBIICHUE HATPY3KH Rymax YKa3aHbI B TaOuUIIE 3.

Tabmuua 3
Brixoanoit
Cxema CompoTuBiieHue
HcnonaenHwne mo B3phIBO3AINTE CUTHAJI,
BKJIFOUEHUS | HArPY3KU Rymax, O
mA
Onpenensiercs
B3peiBo3amuieHHoe ¢
. 4-20 JByx- OapbepoM 3aIUTHI
UCKpOoOe30MmacHoM
. 20-4 npoBOJHAs | ¥ (WJIK) OJIOKOM
AIEKTPUIECCKON IETTHIO
nutanus (11.1.2.10)
JByx- Onpenensiercs
B3peiBo3aiuiineHHoe ¢ 4-20 npoBogHas | hopmyroii (1)
7 20-4
B3PLIBOHETIPOHMLIACMOTH Uerhipex-
000JI04KOi 1 1350
HEB3PBIBO3AMIUIIEHHOEC HpOBOAHAA
0-5 Yetripex-
2500
5-0 ITPOBOTHAS
U-15
RHmax = mmmmmmee- ' 103 ) (1)

I

rae U — HanpspkeHue nutanus, V (1.2.9);

|; — BepxHee npe/iesibHOe 3Ha4eHUEe BBIXOJIHOTO CUTHAIa, paBHOe 20 mA.

1.2.7 3HaueHHs] BBIXOJHOTO CHUTHala, COOTBETCTBYIOLIME HUKHUM IMpEIEIbHBIM
3HAYCHUSM M3MEPSEMOro IapaMeTpa, paBHbI:

0 m 4 mA — ngns mpeoOpazoBareneil ¢ BeixoaHbiMu curHamamu 0-5 u 4-20 mA
COOTBETCTBEHHO C BO3pACTAOIIEH XapaKTEPUCTUKON BBIXOHOTO CUTHAIIA;
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5 u 20 mA — ans npeoOpaszoBaTeneil ¢ BBIXOAHBIMH cUTHaiamMu 5-0 u 20-4 mA
COOTBETCTBEHHO C YOBIBAIOIIECH XapaKTEPUCTUKON BBIXOHOTO CUTHAIA,;
JUTSI TIpeoOpa3oBaTeield TaBIeHUsI-Pa3peKeHUS ONPEALISIIOTCS TI0 hopmyite (2):

| =1, + - |PBp| (2)
|Poul + [Pyl

rae I, |y - BepxHee M HWKHEE IMpeesIbHbIC 3HAUCHHS BHIXOJHOTO CHTHAla, MA
(1.2.6);

|Peul, |Psp| - aOcomoTHBIC 3HAYCHUST BEPXHUX IMPEIEIIOB M3MEPEHHN M30BITOYHOTO
JABJICHUS U Pa3pEKECHUSI COOTBETCTBEHHO.

1.2.8 3aBHCHMOCTh MEXKAY BBIXOAHBIM CHUTHAJIOM W HM3MEpSEMBbIM JIaBJICHUEM
onpenaensiercs popmymnamu (3) u (4):

11 ipeoOpa3oBaTeneil ¢ BO3pacTarolei XapakTepUCTUKON BRIXOJHOTO CHTHAJIA

I, =1 i
p— 10 + -“F; """ (lmax - |0) (3)

I peoOpa3oBaresied pa3HOCTH JIaBJICHUN C YOBIBAIOIICH XapaKTEepUCTUKOM
BBIXOJIHOTO CUTHAJa

P
|p =g+ (1 - mmmmmme- ) (Imax - IO), (4)

Pmax

rae I, — pacdyerHoe 3Ha4YeHHWE BBIXOJHOI'O CHUTHAJIA, COOTBETCTBYIOILEE
U3MepsieMOMy napaMeTpy P;

| max — HanOoIbIIIee 3HAUECHNE BBIXOIHOI'O CHUTHANa, MA

lo— HammMeHbITIee 3HaYeHUE BBIXOJHOTO CUTHAJA, MA;

P — 3Hauenue wu3MepsieMoro mnapameTpa (Pa3HOCTh 3HAYCHUH H3MEpPSIEeMOro
napameTpa U BEpXHEro npejiena n3MepeHuit o paspexenuto), kPa, MPa;

Pmax — BEpXHUI mpejien u3MepeHuit (pa3HOCTh BEPXHUX MPECIOB M3MEPEHUM 10
n30BITOYHOMY JIaBIICHUIO U pa3pexenuto), kPa, MPa.

1.2.9 Dnekrtpuyeckoe mnHUTaHHE TMpeoOpa3oBaTeNsi C BHIOM B3PBIBO3AITUTHI
«B3pBIBOHETIPOHUIIAEMass O0O0JIOYKa» W HEB3PHIBO3ANIUIICHHBIX OCYIIECTBISETCS OT
MCTOYHUKA MOCTOSTHHOTO TOKA HAMPSHKEHUEM

(36 £0,72) V - nns npeoOpa3oBaTeinieii BBIXOAHbIME curHasiamu 0-5 u 5-0 MA;

IJ1s1 IpeoOpasoBaTesieil BbIxoaHbIMU curHajgaMu 4-20 u 20-4 mA — ot 15 no 42 'V,
HO He MeHEe€ Uymin, OTIpenienseMoro mno gopmyie (5):

UHmin = IBRH + Umin, (5)

rae Ry, — conpoTuBnenue Harpysku, kQ;

Is, Umin — TO %€, uTo B hopmyre (1).

ComnpoTuBiieHHE H30JISIIMM MCTOYHUKOB muTaHus He meHee 40 MQ), mynbcarus
(IBOMHAsT aMIUIMTYZAa) WX BBIXOJHOTO HampsikeHust He 6onee 0,5 % e€ro HOMHHAIBLHOTO
3HAYEHUS IPHU YaCTOTE TAPMOHUYECKUX COCTABIISIIOIIMX He mpeBblinaroiieid 500 Hz.
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1.2.10 DnexkTpuyeckoe TMUTaHUE TNpeoOpa3oBaTeiss C BUIOM B3PHIBO3AIIUTEI
«HMCKpOOE30MacHass JJIEKTPUYECKass IeNb «ia» OCYIIECTBISETCS OT HMCKPOOE30MacHOTO
Bxo/1a Os0ka mpeoOpazoBanus curHanoB bIIC-90, a Taxke OT HCKpOOE30TaCHBIX BXOJ/0OB
OJIOKOB JIPYTMX THUIOB, UMEIOIIUX BUJ B3PBHIBO3ALIUTHI «UCKPOOE30MmacHas 3JIeKTprUIecKast
nenb «ia» s B3pbiBoomacHbIXx cMmecedl rpymmel  [IC.  JlomyckaeTcss muTaHHe
npeoOpa3oBaTeiss ¢ HUCKPOOE30MacHOW DJIEKTPUYECKON IIEMBI0  OCYIIECTBIATH OT
WCTOYHUKOB TNUTaHUsI, YKa3aHHbIX B 1.2.9, mpu NpoBeIeHHH HUCIBITAHUA W TPOBEPOK
npeoOpa3oBareisi  BHE  B3PHIBOOMACHBIX  30H  0€3  COXpaHEHHs  CBOMCTB
B3PBIBO3ALIUIIEHHOCTH.

1.2.11 MomHocTh, TOoTpediisiemMas mpeoopazoBaresieM He OoJee:

0,5 V-A — miist npeoOpazoBateneit ¢ BEIXOAHbIM curHajaoMm 0-5 u 5-0 mA;

0,8 V-A — s npeoOpazoBateneil ¢ BbIXOAHBIM curHajgoMm 4-20 u 20-4 mA npu
HanpsHKEHUW TUTanus 10 36 V.

1.2.12 Tlo ycTOWYMBOCTH K MEXaHMYECKUM BO3JIECUCTBUSAM (BUOPOYCTOHYMBOCTH U
BUOpONPOYHOCTH) NpeoOpazoBaTenn cooTBETCTBYIOT o ['OCT 12997-84 ncnoaHeHusM:

L3 — momenu 2110, 2210, 2310;

N3 — ocrajgpHBIE MOJIENN.

JlonycTuMble HalpaBiieHHUs] BUOpallMy yKa3aHbl B puiioxxeHuu U.

B3peiBo3aiiuiieHHbIe npeodpazoBarenu c BUJIOM B3PBIBO3AITUTHI
«B3pBIBOHEIIPOHUIIaEMasi 000JI0YKa» UMEIOT BBICOKYIO CTEIEHb OMACHOCTH MEXaHUYECKUX
nospexxaeauii mo 'OCT P 52350.0-2005 (MDK 60079-0:2004).

1.2.13 Ilpeo6pazoBaTesiy UMEIOT UCTIOTHEHUS IO MaTepHaliaM, KOHTaKTUPYIOIIUM C
U3MEPAEMON CpelIor, YKa3aHHbIE B IPWIOKEHUAX b, B.

npeoOpa3oBatTeiy, MocTaBIsieMble JIsl dKcIuTyaTaruu Ha OAD, U3roTaBIMBaAIOTCS B
UCIIOJHEHUsIX 1o Marepuaiam 02 u 11.

npeodpa3oBaTesid B3PHIBO3AMIMIIEHHBIX UCTIOMHEHUH ¢ MapkupoBkor «0ExiallICT5
X» u «1 ExdIIBTS5» B ucnonnenusix no marepuanam 09, 12 He U3roTaBImBaroTCs.

Ucnonuenne mo marepuanam 03 s mpeoOpa3oBatesiel pa3HOCTH JABJICHUM
pacrnpocTpaHsIeTCsl TOJIbKO Ha MOJICNIH C TIPEAEIbHO JOMYCKaeMbIM PaOOUYUM HU30BITOUHBIM
naBieHueM He 6osee 16 MPa.

1.2.14 TlpenenvHO AomyckaeMoe cMelleHue «HyJs» [A ot] (M3MEHEHHE BBIXOHOTO
CUTHajJa MNpHU HYJIEBOM 3HAUYCHUU HM3MEPSIEMOT0O Mapamerpa), BbI3BAHHOEC H3MEHEHUEM
TeMIepaTypbl OKpYyKarIiero Bozayxa ot (23 £2) °C no noboit TemnepaTypsl B padboueM
nuarna3zoHe temmneparyp Ha kaxaple 10 °C u3MeHeHusi TemmnepaTypbl, BBIPAKEHHOE B
MPOIIEHTAX HUana30Ha BBIXOJHOIO CUTHAJA, HE MPEBBIIIAET 3HAYCHUH, ONPEAEISEMbIX MO

dbopmyie (6):

[Aot]=S- Aot (L+0,5 --wmrmr ), (6)

1€ P'max — MaKCUMabHBIN BEpXHUHN Mpeaen u3MepeHuil (pa3HOCTh MaKCUMaJbHbIX
BEPXHUX MPEAEIOB U3MEPEHUN N0 M30BITOYHOMY JIaBJIICHUIO U Pa3pEKEHUIO) I JaHHOU
monenu, kPa, MPa;

Pmax — JEHCTBUTEIbHOE 3HAUYEHHE BEPXHEro Mpejena HU3MEepeHHid (pa3HOCTH
BEPXHUX IPEACIIOB U3MEPEHUI 110 N30BITOYHOMY JaBJICHUIO U pa3pexenuto), kPa, MPa;



S — koadpunment, paBHbIi 1 WK 2, B 3aBUCUMOCTH OT 3aKas3a;
A' ot — 3HaueHue no tadauue 4, % nauamnazoHa BEIXOJHOT'O CUTHAJIA.

Tabnuna 4
[Ipenen nomyckaeMor OCHOBHOM \ ,

norpemHocty, (1.2.3) Aot At

+0,2 0,06 0,1

+0,25 0,08 0,12

+0,4 0,1 0,16

+0,5 0,15 0,2

+(0,15-0,6) 0,08 0,2

(muddepeHnmpoBaHHbIC 3HAUCHHS)

[IpenenpHOE AOMycKaeMoO€ W3MEHEHHE JAHAama3oHa BBIXOJAHOTO CHTHaiga A 1,
BBI3BAaHHOE M3MEHEHUEM TEMIIepaTyphbl OKpyXkaromero Bo3ayxa ot (23 £2) °C no mobdoi
TeMIlepaTypbl B paboueM auama3zoHe Temiepartyp Ha kaxable 10 °C  u3meHeHus
TEMIEPATyphl, BRIPAKCHHOE B MPOICHTAX JUaNa30Ha BBIXOJHOTO CUTHaja, HE MPEBbIIIAET
3HaueHuu S-|A' at|.

3nauenue |A' nt| BeiOupaetcs o tadmure 4.

1.2.15 W3meHneHue 3HaueHMsI BBIXOJAHOIO CHTHajla IpeoOpas3oBareneil pazHOCTU
JIaBJICHUN, BBI3BAHHOE M3MEHEHUEM pPabouero M30bITOYHOIO JABJICHHS B AMAMNAa30HE OT
HYJISl 10 TPEJENbHO JOIMYCKaeMOro M OT IpPENeibHO AOIMyckaemMoro 1o Hyis (tadma. 1),
BBIPQXEHHOE B IPOLIEHTaX JMana3oHa U3MEHEHHUs BBIXOJHOTO CHUTHaja, HE MPEBBIIACT
3HaueHuil [Y,], onpenensemsix o gopmyse (7):

[Yp] = Kp * APpag =---o-noo- - %, (7)

rine APp.s — 13MeHeHne paboyero u3obITouHOro nasieHus, MPa;

P'max; Pmax — TO e, uTo B hopmyite (6);

Kp = 0,025 % /MPa — nna npeobpazoBarenein moneneit 2430, 2434, 2440, 2444,
2450, 2460;

Kp = 0,08 % /MPa — nns npeoOpaszoBareneit mozenu 2420 ¢ mnpeaenbHO
JOMyCKaeMbIM padourM U30bITOUHBIM AaBieHuem 10 MPa;

Kp = 0,2 % /MPa — nnsa npeobOpasoBarenein moxaeneit 2410 n 2420 ¢ npenenpHO
JOTyCKaeMbIM pa00o4YnM HM30bITOYHBIM AaBieHueM 4 MPa.

Hns mpeoOpazoBateneit monenu 2410 ¢ mpeaenbHO JOMYCKaeMbIM pabodYrM
n30bITouHbIM aBneHueM 0,1 MPa 3nauenue Y, He 1oykHO mpesbimatsh 0,2 %.

1.2.16 Cpennsis HapaboTKa Ha OTKa3 C y4YE€TOM TEXHUYECKOro OOCTY>KHBAHUS
cocrassier 250000 h.

1.2.17 Cpennuit cpok cmyxObl mpeoOpazoBateneir — 12 7jeT, Kpome
npeoOpa3oBareseil, SKCIUTyaTUPYEMbIX TP M3MEPEHUU TMapaMeTpPOB XWMHUYECKHX
arpecCUBHBIX CPE]I.

Cpennuit cpok cmyxObl TmpeoOpa3zoBaresieil, IKCIUTyaTUPYEMbIX TpPHU H3MEpPEHUHU
napaMeTpoB XMMUYECKUX arpecCcUBHBIX cpel, - 6 jer. B 3ToMm ciiyyae uCHoJHEHUE



npeoOpa3oBareieili Mo MarepuaiaMm, KOHTAKTUPYIOIIMM C H3MEpsieMoil  cpenoi,
BeIOMpaetcs u3 02, 05, 06, 07, 08, 09 B cooTBeTCTBUH C TIpHIOKeHnEeM b.

1.2.18 Macca npeoOpa3oBarteseil He IPEBBIIIACT YKa3aHHOM B MPUIIOKEHUU B.

1.2.19 VYcraHoBo4YHBIE W TPUCOCIUHUTEIBHBIE pa3Mephl MpeoOpazoBarenell ¢
YCTAHOBJICHHBIMA MOHTQ)XHBIMH YaCTSIMUA COOTBETCTBYIOT YKa3aHHBIM B MpuiioxkeHuu U.

1.3 YcrpoiicTBo 1 paboTa

1.3.1 Pabora mpeoOpaszoBarensi OCHOBaHa Ha HCIIOJI30BAHUU TEH303(PdeKTa B
MOJIYIIPOBOTHUKAX. WN3mepsiemoe  naBiieHHE€ ~ BO3JCMCTBYeT  Ha  MeMOpaHy
TeH3o1peoOpazoBarens, oT AehopMalMi KOTOPO U3MEHSIOTCS 3HAYEHUSI CONIPOTUBIICHUN
TEH30PE3UCTOPOB U IEKTPUUECKOTO BBIXOJHOTO CUTHAIA.

OnexkTpoHHBIA OJOK MpeoOpasyeT 3TO H3MEHEHUE CONPOTUBICHUS B TOKOBBIN
BBIXOJTHOM CUTHAJ M OCYIIIECTBIISIET KOMIIEHCAIMIO TEMITEPATyPHBIX MOTPELITHOCTEM.

npeoOpa3oBaTein ¢ pa3fAeUuTeIbHON MeMOpaHO MOTYT ObITh MCHOJIb30BaHbI IS
U3MEPEHUs JaBJICHUS arpecCHUBHBIX Cpell, a ImpeoOpa3oBaTeId C  OTKPBITOU
pa3ACIUTEIbHOM MEMOPAHON TaKKe U JIJIsl U3BMEPEHUS KOATyITUPYIOIINX CPE/I.

Jnst 3amutel MeMOpaH B pa3feiuTeNsix OT BO3JACUCTBUS HU3MEPSEMOU Cpebl
JIOTyCKAeTCsl UCIOIb30BaHUE TJICHOK U3 (TOPOIUIACTa, PE3UHBI M JAPYTUX 3JIACTOILIACTOB
tommuHou A0 0,3 mm WM AONOJHUTEIbHBIX METAUIMYECKUX MeMOpaH TOJIIMHOU J0
0,1 mm (Ta"Tan, Hep>KaBerolas CTajlb U T.1I1.).

OOwmmii Buj, rabapuTHbIE M NPHUCOECTUHUTEIBHBIE pa3Mepbl MpeoOpa3oBaTesen
MpPEACTABIICHbI B MpUiIoxeHuu H.

1.3.2 DeKTpoHHBIH OJOK CMOHTUPOBAaH Ha OAHOM Iuiate (pPUCYHOK 1),
pa3MeIIeHHON B KOpIyce nMpeodpa3oBaTelis.

PucyHnok 1 BHeninuii Buj miatsl ¢ 3J1€EMEHTaMU PETYJIHUPOBKU
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Pucynox 2 Buenmauit Buj tu1aTel HACTPOEK sl IpuOOpoB Ha MuHYC 55 °C

DJIEMEHT IU1aThl .
CooTBeTcTBYIOIIMI
HACTPOEK JIJIst
AJIEMEHT Ha Npudope Hasnauenue
npudOpoOB HA
o O0OBIYHOTO MCTIOJIHEHUS
MuHyc 55 °C
K1 SW3-3 v
KD SW34 CTaHOBKA HAYaJIbHOT'O TOKA
K3 SW4-1
K4 SW4-2 N3MeHeHne XapaKTEpUCTUKHU BBIXOIHOTO
K5 SW4-3 CUTHaJIa Ha 0OpaTHYIO
K6 SW4-4
VYcraHoBKa BBIXOAHOTO curHana 4 + 20 MA
SW1-3 (M3MEHEeHHe TITyOHHBI PEeryITUPOBKH
BBIXOJITHOT'O CUTHAJIa)
K7 SW1-4 VYcTaHoBka BEIXOAHOTO curHana 4 + 20 MA
K8 SW3-1 y
K9 SW32 CTaHOBKA HAYaJIbHOT'O TOKA
K10 SW1-1 ,
K11 SW1-2 YcranoBka BeIXogHOTO curHana 0 + 5 MA
K12 W3meHenns auana3oHa HanpspkeHus nutanus ¢ 16 +42 Bua 9 =36 B
SW2 SW2 Jluckpernoe cmenienne « HYJIS»
SW6 SW5 1-3 N3menenne 4yBCTBUTENBHOCTU
SW7 SW5 4-7 npeobpaszoBares (mepeHacTpoika
npezena N3MEepeHusl)




brok-cxema 35eKTpoHHOro 0J10Ka MpeicTaBlieHa Ha PUCYHKE 3.

*KITA - KyCOYHO-NMHEiHas annpoKcUMaLys

1 2 3 4
Crabunusatop Tensonpeopa- VngprMeHTaﬂb- Mpeobpasoarens
MCTOYHMK = aogaTens - HbM yowMTEmD | HanpsPKERMe - ToK
| TOKa |
| |
| |
| S
| |
| |
| |
| briok koppexTopos |
| |
| Koppextop Koppextop Mepeniovarens Koppextop Koppextop |
| Temneparyp- CTaTU4eCKOi penence TenfnepaTyp- Teneparyp- |
| HOV HEMMHe- HenHeiHoCTU 110 — > HOW rorpeLL- HOW HemMHew- |
HoCTU "Hyns" N ' HOCTH HOCTH
| A ¢ (cKiA) [anasoHa [vanasoa |
|| ok |
| |
| |
| |

Pucynox 3 biok-cxema 31eKTpOHHOTO 010Ka

Curnan c TeH3omnpeoOpa3oBaTesis 2 TOCTYNAaeT Ha BXOJ HHCTPYMEHTAJIBLHOTO
yeunutens 3 (MY). Ha apyro#t BXog MHCTPYMEHTAJIBHOTO YCHJIMTENS MOCTYyHaeT CUTHAI
OT KOPPEKTOpa TEMIIEPATYPHOU HEJIMHEWHOCTH HAYaJbHOTO 3HAYEHUSI BBIXOAHOTO
curHaga 5. B kadecTtBe WH(OOPMAIIMOHHOTO HWCTOYHUKA O 3HAYEHUH TeMIIEpaTypbl
WCIIOJIB3YETCsl HAINPSDKEHHWE Ha JMaroHa v MUTaHus TeH3omnpeoOpaszopatens. Curnan ¢ 1Y
MOJAETCSl HAa KOPPEKTOP CTATMYECKOW HEIMHEMHOCTH 6 W Jaliee Ha MepeKIoydaTelib
npenenoB 7 (III1). Onucannoe mocTpoeHue (PYHKIIMOHATBLHON CXEMbl OOECreYnBaeT
HE3aBUCHUMOCTb PETYJIUPOBOK «HYJISD» U «IHATIA30HAY.

Curnan c I1I1 nogaercsa napamienbHO HA KOPPEKTOP TEMIIEPATYPHOU MOTPEIIHOCTH
JuanasoHa 8§ ¥ Ha OJIMH M3 BXOJIOB BBIXOJIHOTO MPE0oOpa3oBaTelis «HAMPSHKEHUE-TOK» 4.



Ha Bropoii Bxom mnpeoOpa3zoBarensi «HANPSKEHUE-TOK» TOJAETCS CUTHANT KOpPPEKLUU
TEeMITepaTypHON HEIMHEWHOCTH auana3oHa 9. B kauecTBe MH()OPMAIIMOHHOTO UCTOYHUKA
O 3HAQUYCHUU TEeMIEpaTypbl HCMOJb3YEeTCS HE3aBUCUMBIA KPEMHHUEBBIM PE3UCTOP,
M3FOTOBJIEHHBIN U3 TOTO )K€ MaTepuaia, 4To U TEH30PE3UCTOPBIL.

[Ton xpbIIKON KOpIyca, Ha MaTe JIEKTPOHHOTO OJI0Ka (pUCYHOK 1) pacmoo:KeHbl
nepexmouatern SW1, SW3, SW4, kortopsie cimyxaT uisi YCTAaHOBKM MapameTpoB
BBIXOJJHOT'O CHTrHaja rnpeodpasosaress: curHan 4...20 wim 0...5 mA, Bo3pacraroniasi Wiu
yObIBarOIIas BEIXOAHAS XapaKTEPUCTUKA.

[lepexmouatens SW2  ciayXUT a8 BKJIIOYEHHUS JUCKPETHOTO CMEIIEHUs
HAYaJIbHOT'O 3HAYEHMSI BBIXOJHOIO CUTHAMA (B IaJbHEHIIIEM — «HYJIIS»):

a) ko4 7 nepexitouatens SW2 B nonoxxkennn ON BKIIIOUAET «CMEIICHHUE» HYJS B
«ILTIOCY;

0) xmrou 8 nepexmovarenss SW2 B nonoxkeHun ON BKIIIOYAeT «CMEIICHUE» HYIIS B
«MHUHYCY;

B) kmou 6 mnepexmouarenss SW2 B nonoxenne ON — BKIIOYAeT AMCKPETHO
cMelenue B pegenax 1,5 %;

r) kmou 5 nepexmouarenss SW2 B nonoxkenne ON — BKIIOYAET JUCKPETHO
cmenenne — 3 %;

n) kmou 4 nepexmouatens SW2 B monoxkeHue ON — BKIIOYAET JUCKPETHO
cMmernenne — 6 %;

e) xmod 3 mepexmodarenss SW2 B monoxkenne ON — BKIIOYAET TUCKPETHO
cMmenrenne — 12 %;

K) kimod 2 mepekmouarenss SW2 B monokenne ON — BKJIIOYAET JIUCKPETHO
cMmenenne — 25 %;

3) xkmou 1 mepexmouarenss SW2 B monokenne ON — BKIIOYAET JHUCKPETHO
cmentenne — 50 %:;

[Tepexmrouarens SWS coyXuT 17 YCTAaHOBKHM TOJAMANa30Ha U3MEPEHUS BHYTPH
oxHoi moaenu (2.3.1).

Pesuctop R72 coyxut ms «rpy0oi» yCTaHOBKH HAYaJIBHOTO 3HAYCHUS BBIXOTHOTO
CUTHaJIa MIPHU MEePEeHaCTPOKe TpeoOpa3zoBaTesl.

MHOroo0OpoTHBI MNOACTPOEUHBI pe3ucTtop S5 k€ cayXur [ «TOYHOMI»
YCTAHOBKM HAuyaJIbHOT'O 3HAYEHMS BBIXOJIHOTO CUTHaja MPU MOHTaXe U OOCITYy>KHWBaHUU
npeoOpazoBarens. B 3aBUCHUMOCTM OT MCHOJHEHUS JTOT PE3UCTOP MOMKET ObITh
YCTaHOBJICH Ha OCHOBHOW IJIaT€ WJIM BBIHECEH HA JOMOJHUTENBHYIO IJIATy TaK, YTOOBI
JOCTYIl K €ro peryJupoBOYHOMY BHUHTY OBLT BO3MOXKEH 0€3 CHSTHUS KPBIIIKU
npeoOpazoBaTes Yepes3 CrelralbHbIN KaHall B KOPIYCe 3JIEKTPOHHOTO OJI0Ka.

Mmuoroo6opoTHbIii  ToacTpoeuHbiit  pesuctop 10 kQ  chaykut s «TOYHOM»
YCTAHOBKM  BEPXHEro  3HAYEHUS  BBIXOJHOIO  CHUTHAJlA TpU  MEPEHACTPOUKe
npeoOpazoBarens. B 3aBUCMMOCTH OT HCIOJHEHUS 3TOT PE3UCTOP MOXKET OBbITh
YCTAaHOBJICH Ha OCHOBHOM IIaTe€ MJIM BBIHECEH HA JOMOJHUTEIbHYIO TUIATY Tak, YTOOBI
JOCTYl K €ro peryJupoBOYHOMY BHUHTY OBbLT BO3MOXKEH 0€3 CHSTHS KPBIIIKA
npeoOpazoBaTes yepes CrelrallbHbIN KaHall B KOPIYCe AIEKTPOHHOTO OJ10Ka.

brok-cxema 311eKTpoHHOTO OJI0Ka ¢ MaTol (pUCYHOK 1) mpeacTaBieHa Ha pUCYHKE 3.

1.3.3 Ob6ecnieueHre B3pHIBO3ANIUILIEHHOCTH

ObecnieyeHrie B3pbIBO3AIIMILEHHOCTH MPeoOpa3oBaTessi ¢ BUIOM B3pPHIBO3AIIUTHI
«HUCKpOoOe30MacHas 3JIEKTPUYECKas LeMb» JOCTUTAETCS 32 CYET OTPAaHUYECHUS HANPSHKEHUS



U TOKa B €ro 3JEKTPUUYECKUX IENAX 0 UCKPOOE30MACHBIX 3HAYEHUM, a TaKkKe 3a CUeT
BBIMOJHEHHUsT KOHCTpYKIuK B coorBerctBun ¢ ['OCT P 52350.11-2005 (MOK 60079-
11:2006). Ha xopryce mpeoOpa3oBaTelii HMMEETCS MAapKUPOBKA B3PHIBO3AIIUTHI
«0ExialICT5 X» mo I'OCT P 52350.0-2005 (MDK 60079-0:2004).

3HaK «X», CTOSIIMI IIOCI€ MapKUPOBKHA B3PHIBO3AIIUTHI, O3HAYAET, YTO IPHU
IKCIUTyaTallil  mpeoOpa3oBaTenisi HEOOXOJUMO COOMIOAaTh CICAYIOUIHE «OCOOBIE)
YCIIOBHSL:

1 TIutanue npeoOpazoBaTesi OCYUIECTBISAETCS OT OJI0Ka MpeoOpa3oBaHUs CUTHAJIOB
tuna BIIC-90 wiu apyrux TUMIOB MCTOYHUKOB TMHUTAHUS, HWMEIOIMIUX CEepPTHQPUKAT
cootBercTBUsi Cucremnbl ceptudukanuu ['OCT P u paspemienne Ha npuUMEHEHHUE s
B3PBIBOOIIACHOM Ta30BoM cMecH kareropuu [1C.

2 BeixoaHble HCKpOOe30MacHble TapaMeTphl 0J10Ka npeoOpa3oBaHus CUTHAJIOB THIIA
BIIC-90 unu npyrux TUMOB UCTOYHUKOB MUTAHUS HE JOJIKHBI IPEBIIATH 3HAYCHUH:

MaKcUMabHOE BbIxoHOE Hanpspkenne Ug: 24 V;

MaKCHUMAaJILHBIN BEIXOIHOM TOK Ip: 120 MA;

MakcuMalibHast BHEMHsS eMKOCTh Co: 0,12 pF;

MaKCHUMaJlbHasi BHEIIHSISI MHAYKTUBHOCTH Lo: 1 mH.

3 3anpenaercs dKCILTyaTalusi mpeodpa3oBaTessi ¢ MEXaHUYECKUMU TTOBPEKICHUSIMU
KopITyca.

4 Kopnyca npeoOpa3oBaTesieii JOJKHbBI ObITh 3a3€MJICHBI.

5 Hactpoiiky npeoOpa3oBaTeneil MpOU3BOIUTH BHE B3PHIBOOTIACHOM 30HBI.

ObecnieueHre B3PHIBO3AIIUIIEHHOCTH MPeoOpa3oBaTesisi ¢ BUIOM B3PHIBO3ANIUTHI
«B3pBIBOHETPOHUIIaEMass 000JIOYKa» JOCTUTACTCS 3aKIIOYECHUEM €ro JJICKTPUUYECKHUX
yacTel BO B3pbIBOHENpoHHUIaeMmyto obosnouky mo I'OCT P 52350.1-2005 (MBOK 60079-
1:2003), xoTopasi UMEET BBICOKYIO CTEIICHb OMACHOCTH MEXaHUYECKUX MOBPEKICHUI 110
I'OCT P 52350.0-2005 (MDK 60079-0:2004), BbigepkHBaeT [aBICHHE B3pbIBA U
UCKJTIOYaeT ero neperadyy B OKPYXAaIOLIyI0 B3PBIBOOMACHYIO cpeny.
B3prIBOHETIPOHHUIIAEMOCTHh 00€CTIEUNBACTCS TAK)KE MCTIOJHEHUEM JIeTajelt 000J0UYKH U MX
COCIMHEHHME C COOJIoJeHueM MmapaMeTpoB B3pbiBo3zamuTel mo ['OCT P 52350.1-2005
(M3K 60079-1:2003), npuBeIeHHBIX HA YEPTEIKE CPEACTB B3PHIBO3ALIUTHI (IIPHIIOKEHHE
K). B3peiBoHETIpOHUIIAEMOCTH BBO/IA Ka0OEsl TOCTUTACTCS YIUIOTHEHUEM €T0 dJIaCTUIHBIM
PE3MHOBBIM KOJIBIIOM, MUHUMAJIBHO JOMYCTHUMBIA pa3Mep KOTOPOTO YKa3aH Ha YepTeke
cpencTB B3pbIBO3amuUTHl (puiiokenne K). CteneHp 3amuThl BBOJA KaOEs OT BHEITHHX
BozaeicTBuil - [P55, IP65 nmo 'OCT 14254-96. MakcumanbHas A0MycTUMas TeMrepaTrypa
HapyxHOW moBepxHOocTH mpeodpasoBarens (100 °C) coOTBETCTBYET TeMIIEpPaTypHOMY
kiaaccy TS mo T'OCT P 52350.0-2005 (MBK 60079-0:2004) u He mpeBbIacT pabouyro
TEeMIIepaTypy TPUMEHEHHBIX B TMpeoOpazoBareiie H3OJSIIHOHHBIX MarepuaioB. B
npeoOpazoBareie MPeayCMOTPEHbl BHYTPEHHUM W BHEIIHUM 3a3€MIISIONINE 3KUMBI U
3HaK 3azemuieHus, BbloaHeHHbIE 0 ['OCT 21130-75. Ha cbheMHBIX KpbIIIKaX UMEETCS
npeaynpenntenbHas  Haanmuch «OTKpeIBaTh, OTKJIOYMB OT ceTw». Ha xopmyce
npeobOpaszoBatensi umeeTcs MapkupoBka B3pbiBo3amuThl «1ExdIIBTS5» mo T'OCT P
52350.0-2005 (MBK 60079-0:2004).

DJIeKTpUYeCcKass HU30JIsIIusl  IpeoOpasoBaTessi BbIACPKHUBaeT 0e3 1polosi U
MMOBEPXHOCTHBIX Pa3psA0B HCIbITaTebHOE HanpspkeHue S00 V mepeMeHHOro ToKa.



2 HCITIOJIb3OBAHME 110 HASHAYEHUWIO

2.1 [loaroToBka nmpeoOpa3zoBatTess K UCMOIb30BAHUIO

2.1.1 npeobpa3zoBaTenn PEKOMEHYEeTCs MOHTHUPOBATh B MOJIOKEHUH, YKa3aHHOM B
npuioxennu Y.

B npunoxkenuun W npuBeneH pexkoOMEHAYEMbI MOHTax MpeoOpazoBaTes s
U3MEpPEHUs Pa3HOCTH JaBJICHUM XKUIAKOCTH (IOABOJ NaBiieHUs cBepxy). [lpu m3mepenuu
Pa3HOCTH JaBJEHUI ra3a peKOMEHIyeTCs TOABO/I AaBICHUS IPOU3BOIUTH CHUZY.

[Ipu BBIOOpEe MecTa YCTAaHOBKH IMpeoOpas3oBarensi HEOOXOIUMO YUYUTHIBATH
clenyouee:

npeobpazoBaTeib MOKHO yCTaHAaBIUBAaTh BO B3PBIBOOMACHBIX 30HAX MOMEIICHHUN
npu cobmoaenun 2.2.1 nacrosiero PO;

MECTO YCTAHOBKHU MpeoOpa3zoBatelis AOKHO 00ecTeunBaTh YA0OHBIE YCIOBUS JIS
00CITy’>)KMBaHUS U JCMOHTAXKA;

TeMIlepaTypa ¥ OTHOCHUTENIbHASI BIIAXKHOCTh OKPYKAIOUIEro BO3AyXa JAOJIKHBI
COOTBETCTBOBATh 3HAYCHUSIM, YKa3aHHBIM B 1.1;

OKpYXarolas cpella He JIOJDKHA COJEp’KaTh IPHUMECEH, BBI3BIBAIOIINX KOPPO3HIO
neTanel npeodpazoBaTeis;

HaIlpsSKEHHOCTh MArHUTHBIX — MOJIEH, BBI3BAHHBIX BHEIIHUMHM HCTOYHHKAMHU
nepeMeHHoro Ttoka 4actorod 50 Hz wiM BbI3BaHHBIX BHEIIHUMHU HWCTOYHUKAMH
MOCTOSIHHOT'O TOKa He AoJkHa npesbimath 400 A/m;

napaMeTpbl BUOpaIMy He JIOJDKHBI MPEBBIIIATh 3HAYEHUM, MPUBEACHHBIX B 1.2.12;

napameTpbl Harpy3Ku, BKIIIOYasl JIMHHIO CBA3M ¢ Onokom mutanus BIIC-90, ne
JTOJDKHBL TpeBbIaTh cienyrommx 3HadeHuit:  Co: 0,12 pF; Lo: 1 mH; Re<20 Q
(mpunoxenue E);

Kopmyc rnpeoOpa3oBaress JOJKEH ObITh 3a3€MJIEH.

[Ipn okcrmyatauuu mnpeoOpas3oBaTesis B JIMAla30HE MHMHYCOBBIX TEMIIEpATyp
HEO0OXOIMMO UCKITIOUUTD:

HAaKOIJICHUE W 3aMep3aHue KOHJIeHcaTa B pabouyMx Kamepax ¢ BHYTpHU
COCIMHUTEINbHBIX TPYOOK (ITPH U3MEPEHUU TapaMeTPOB ra3000pa3HbBIX cpef);

3aMep3aHue, KPUCTAJUIM3ALMIO Cpelbl WM BBIKPUCTAJUIM30BBIBAHUE W3 HEE
OTJIEIbHBIX KOMIIOHEHTOB (MPU U3MEPEHHUH [TapaMeTPOB KUIKUX CPEN).

2.1.2 CoenunHuTeNbHBIE TPYOKH OT MecTa OTOOpa AaBJieHHS K IMpeoOpa3oBaTelio
JOJKHBI OBITh MPOJIOKEHBI 110 KpaTyaillleMy pacCTOSHHUIO.

TemnepaTypa u3MepsieMoi CpeJibl CyIIECTBEHHOTO 3HAYEHHUSI HE UMEET, MOCKOJIbKY
B IpeoOpa3zoBaresie B paboO4yMX YCJIOBHUSX HET NPOTOKAa CpeAbl U OHa MNpUOOpeTaer
TEeMIIepaTypy camoro npeoopazoBateisi, OTIUYHYIO OT YCTPOKCTB, B KOTOPBIX MPOTEKAET
cpena ¢ TeMIlepaTypoil BbILIE NMPEAEIbHOW TEMIEPATYPhl OKPYKAIOIIETO BO3yXa. B aTHnx
ciy4asix mnpeoOpa3oBaresib JODKEH YCTaHABIMBATHLCA HA COCAUMHUTENBHOW JIMHUH,
peKoMeHIyemasi JUIMHa KOTOPOM T0JbKHA ObITh HE MeHee 2 m. YKa3aHHas JIJIMHA SIBIseTCS
OpPUEHTUPOBOYHOW, 3aBUCHUT OT TEMIIEpATyphl CpEelbl, JAWamMeTrpa W Marepuana
COCTMHUTENILHON JIMHUH, XapaKTepa U3MEHEHUH U3MEPSIEeMOro rmapaMerpa U MOXET ObITh
YMEHbIIICHA.

CoenuHUTENbHBIE JTUHUU JTOJKHBI UMETh OJHOCTOPOHHUM YKJIOH (He MeHee 1:10)
OT MecTa 0TOOpa JaBJeHHs BBEPX K MPeoOpa3oBaTesio, eciiu u3MepsemMas cpeia — ras, u
BHU3 K MpeoOpa3oBaTesiio, eCiii u3MepseMas cpesia — KUIKOCThb. Eciu 3To HeBO3MOXKHO,



TO TNpU HU3MEPEHUM [ABJIEHUS WM PaA3HOCTU JaBJICHU ra3a B HIDKHMX TOYKax
COCIMHUTENIbHOM JTMHUU CIIEAYeT YCTaHABIMBATH OTCTOWHBIE COCYABI, & MPU U3MEPEHUU
pPa3HOCTHU JABJICHUMN )KUJIKOCTH B HAMBBICIINX TOYKAX — ra30COOPHUKH.

OTcTolHBIE COCYZIbI PEKOMEHIYETCSI YCTaHABIMBATh Mepel nmpeoOpa3oBaTesieM U B
IPYTUX CIOy4dasx, OCOOCHHO TpU JAJUHHBIX COCIUHUTENBHBIX JIHHUAX H TpH
PacmoIOKeHUH TPeoOpa3oBaTels HIKE MecTa 0TOOpa TaBIICHUS.

JInst  TpOMYBKM — COCAWMHUTENBHBIX  JIMHUW  JODKHBI  TPEIyCMaTPUBATHCS
CaMOCTOSITEJIbHBIE YCTPOMCTBA.

B coenunuTenbHOM JMHUKM OT MecTa OTOOpa JaBlieHHs K MpeoOpazoBaTesio
PEKOMEHJIyeTCsl yCTaHAaBJIMBATh J[Ba BEHTHJISI WJIM TPEXXOJOBOW KpaH JJisi OTKIIOUYEHHUS
npeoOpazoBareisi OT JMHUUM U COEIUHEHUA €ro c¢ armocdepoi. ITo ympoiaer
NEPUOJIMYECKUI  KOHTPOJb YCTAaHOBKM BBIXOJHOIO CHUTHAJIa, COOTBETCTBYIOIIETO
HYJIEBOMY 3HAYEHUIO U3MEPSIEMOTO JAaBJICHUS, U JEMOHTaX MpeoOpa3oBaTelis.

B coeauHUTENpHBIX JUHHUSIX OT CY)KAIOIIErOo YCTPOWCTBA K MpeoOpa3oBaTesio
PEKOMEHIYETCSl YCTAaHOBUTh HAa KaKIOM JIMHUW BEHTWIb IJIS COCIWHEHUS JIMHUH C
atMochepol U BEHTHIIb JJI OTKJIIOUEHUS TpeoOpa3oBaTes.

[To 3aka3y moTpebuTens mpeodpazoBaTelb Pa3HOCTU JAABICHUN MOXET CHA0XKaThCs
KJIAITAaHHBIM OJIOKOM.

[Ipy MOHTa)ke KJIamaHHBIM OJIOK MPUCOENHMHSETCS K MOHTaXHOH Tpyde ¢
UCTIOJb30BaHMEM KpOHIITEHHA, CK0O, raek M8, a K mpeoOpa3oBaTeiio — YETBIPHMS
oontamu M10x25. MonTaxkHple (IIaHIbl TPUCOCIUHAIOTCS K KiIamaHHOMY OJIOKY
yeTblpbMs ~ Oontamu  M10x40  (mpunoxkenne UM).  ViuioTHeHHWE  COeIMHEHUU
OCYIIECTBISIETCS YCTAHOBKOW  YIJIOTHUTENBHBIX KOJICH, BXOMISIIUX B  KOMILJIEKT
MOHTa)XHBIX YaCTEH.

[Tpucoenunenue npeoOpa3oBaTeiss K COCIUHUTENBHON JMHUM OCYILIECTBISIETCS C
MOMOIIBIO TPEBAPUTEIHHO MPUBAPEHHOTO K TPYOKE JIMHWUW HUIIIENS WIH C MOMOIIbIO
MOHTa)XHOTO (hJ1aHIla, UMeroIero koundeckyro pe3poy K 1/4" umm K 1/2" TOCT 6111-52
JUIi HAaBUHUYMBAHUS HA KOHIIBI TPYOOK JMHHMM (BapHaHTHI MO BBIOOPY MOTPEOUTEIIS).
YIoTHEHNE KOHHYECKOH pPe3bObl OCYIIECTBISCTCS, B 3aBUCHUMOCTH OT H3MEpPSIEMOM
cpeanl, (GToporuiacToBoi JieHToM wian ¢aosmutoBoi 3amazkoi (50 % 1o Becy KpOIIKH
CBIPOTO (ha0IUTOBOIO JTUCTA, paCTBOPEHHOTO B 50 % 0aKkenTuTOBOrO JIaka).

[lepen mpucoeguHEeHHEM K MPeoOpa3oBaTENI0 JIMHUU JOJDKHBI OBITh TIIATEIBHO
NPOAYTHI JJIi YMEHBIICHUS BO3MOXXHOCTH 3arps3HEHHUS KaMep HM3MEpPUTENBHOTrO OJoKa
npeodpa3oBaters.

2.1.3 BxutoueHue B paboTy mpeoOpaszoBareliss pa3HOCTU JABJIEHUN C KIIAMTaHHBIM
0JI0KOM, CXeMa KOTOPOTO MPHUBE/IEHa Ha PUCYHKE 4, TPOU3BOAUTH CICTYIOIINM 00pa3oM:

1) 3aKkphITH KamaHel 1, 2 CO CTOPOHBI «ILTFOCOBOW» U «MUHYCOBOI» Kamep;

2) OTKpBITh 3alOPHYI0 apMaTypy, YCTAHOBJICHHYIO Ha TEXHOJIOIHMYECKOM
000pYyI0BaHNH KaK B «IUTFOCOBOW» TaK U B «MUHYCOBOW)» JINHUSIX;

3) OTKpBITh YPABHUTEILHBIN KIIaNaH 3;

4) OTKpBITh CHaYaja KJianaH | co CTOPOHBI «ILTIOCOBOI» KaMephl, a 3aTeM KJiaraH 2
CO CTOPOHBI «KMHHYCOBOW» KaMEPHI;

5) IpoBepHTH U, B CITy4ae HEOOXOTUMOCTH, OTKOPPEKTUPOBATH BHIXOJHOW CUTHA,

6) 3aKpBITh YPABHUTEIILHBIN KJIamaH 3.



ITpu 3amonHeHMH MU3MEPUTENBHBIX KaMep MpeoOpas3oBaTesss HEOOXOAUMO CIEAUTH
3a TeM, 4ToObI B KaMepax He OCTaJOCh MPOOOK ra3a (MpH U3MEPEHUH PA3HOCTHU JIaBJICHUMA
KUIKUAX CPEJl) WIH KUIAKOCTH (MPU U3MEPEHUH PA3HOCTH JABJICHHI rasa).

3amosHeHHEe  KaMep  IpeoOpa3oBaTeisi  pa3HOCTH  JIABJICHUH  >KHUIKOCTBIO
OCYILIECTBIIIETCSl IIOCJIE YCTAaHOBKHM €ro B pabodee nojoxeHue. I[lomaya XKuIkocTH
IPOU3BOAMTCS TMOJ HEOONBIIMM J1aBIIEHUEM (KEJIaTeIbHO CAMOTEKOM) OJHOBPEMEHHO B
o0e KaMmephl MPHU OTKPBITHIX HTOJbYaThIX KiamaHax. [locnme Toro, kak 3amoiHUTEIbHAS
KHUJIKOCTh HAUMHAET BBITEKATh YEPE3 UT0JIbYaThIe KJIAlMaHbl, UX CIEAYET 3aKPbITh.

[TpoayBKa COEMHUTENBHBIX JIMHUN Yepe3 MpeoOpa3oBaTeib HE JOIYCKAETCs.
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[IponyBky pabGoumx kamep mpeoOpa3oBaTelb M CIUMB KOHJEHCaTa M3 HHX
MPOU3BOJIUTH CJIECIYIOIINM 00pa30M:

1) 3aKphITh BCe KiIalaHbl KJIAITAHHOTO 0JIOKA;

2) TPHOTKPBITH WrOJIbYATHIC  KJIAaHbl, pACIOJIOKEHHbIE Ha  (uIaHIax
U3MEPUTETBHOTO OJIOKA;

3) mpou3BeCTH NPOAYBKY HJIH CIMB KOHJCHCATA, IS YETO OTKPBITh YPABHUTEIbHBIN
kJjanad 3 (pucyHok 4), 3aTeM IJIaBHO NOBEPHYTh PYKOATKY 1 «mutrocoBoid» kamepsl Ha 0,5-
1 060pOT MPOTUB YACOBOM CTPENKH, HAXOJACh MPU ITOM BHE 30HBI MIPOYBKHU HIIA CIUBA
KOH/ICHCATa;

4) 3aKpBITh UTOJHLYATHIC KJIAMAHBI.

2.1.4 TlopkmounuTh MpeoOpa3oBaTellb COIJIACHO COOTBETCTBYIOLIEH CXeMe
anekTpuuecko moakimodeHus (npunoxkenus I, J1, XK, E). Ilepen BkiroueHueM nuraHus
HEOOXOJMMO TIPOBEPUTH COOTBETCTBHE YCTAaHOBKM M MOHTa)xa MpeoOpa3oBaTellb
ykazanusm 2.1.1-2.1.3.

[ToncoenuHenue kades K mpeoopa3oBaTeto MPOU3BOUTh CIETYIONIUM 00pa3oM:

st ipeoOpaszoBaTeieil  UCIMOJMHEHUS C  B3PBIBOHENIPOHMUIIAEMON  000J0YKOM
OTBEPHYTH UCTHIPE BHHTA KpPEIUICHUS OOKOBOW KPBIIIKH, CHITH KPHIIIKY, OTBEPHYThH JIBa
BUHTA KPEIUICHUS] TPHKUMA, CHSITh MPUKUM, OCIA0MTh KOHTPOTaKy | IITYILIEP,
IOPOIYCTUTh MPOBOJA 4Yepe3 KaOeNbHbIA BBOJ, MOJACOEAUMHUTH MNPOBOAA K KIEMMHOMU
KOJIOJIKE B COOTBETCTBUHU CO CXEMOM AIEKTPUUECKON MOJKIIOUEHHUS, HOATAHYTh IITYLIEP U
KOHTPOTalKy, YCTaHOBUTb U 3aKPENUTh NPWKUM, YCTAHOBHUTH KPBIIIKY Ha KOPILYC
npeoOpazoBateisl C MOMOIIBIO YETHIPEX BUHTOB;

JUI TIpeoOpa3oBareneil ¢ pa3beMoM B KaOEIbHOM BBOJIE IMOJICOEIMHUTE MPOBOJA K
pO3eTKEe M3 KOMIUIEKTa MOHTaXHBIX YacTe M BOTKHYTH PO3€TKY B BHIIKY KopIlyca
npeoOpazoBaTens,;

JUIsi  TipeoOpa3oBareyiell  OCTaldbHBIX MCIIOJHEHUN CHATh OOKOBYIO KPBIIIKY,
OTBEPHYB YETHIPE BHUHTA, OTBEPHYTh TailKy KaOeIbHOIro BBOJA, MPONYCTUTHh MPOBOJA
yepe3 KaOeabHbIM BBOJ, MOACOECIUHUTD MPOBOJA K KIEMMHOW KOJIOAKE IpeoOpa3zoBaTeis
B COOTBETCTBUU CO CXEMOU JICKTPUUECKON MOAKIIOUCHUS, 3aBEPHYTh TaiKy KaOeJIbHOIro
BBOJIa M YCTaHOBUThH KPBILIKY Ha KOpITyC MpeoOpa3oBaTelis, 3aKpernuB €€ YEeThIPbMs
BUHTAMH.

[ToaKTIOYNTE TUTAaHUE K TPEOOPa30BATEIIO.

Yepes 30 min mocie BKIOYEHUS ANEKTPONUTAHUS HEOOXOIUMO MPOBEPUTH U, TPH
HEOOXOMMOCTH, YCTAaHOBUTh 3HAYCHHME BBIXOJHOTO CHUrHama mpeobpaszosatens (1.2.7,
1.2.8). YcTaHOBKY MPOU3BOAUTH € MOMOIIBIO 2JIEMEHTOB HACTPONKHU «HYJIS.

VYCTaHOBKY 3Hay€HHMs] BBIXOJHOTO CHUTHaja HEOOXOIMMO MPOU3BOJIUTH IOCIHE
nomaud U cOpoca u3MepsieMoro mgaBieHusi, coorBercTByromero 80-100 % BepxHero
rpe/esia U3MEpEeHU M.

KoHTponb 3Hau€HUsI BBIXOJAHOTO CHTHAJIA JOJKEH MPOU3BOJUTHCS C MOMOUIBIO
MUJUIMAMIIEPMETPA WM BOJIBTMETPA MOCTOSHHOIO TOKA, MOAKIIOYAEMBIX K BBIXOJHOU
Henu mpeoOdpa3oBaTes.

CpeacTBO KOHTPOJIS BBIXOJHOTO CUTHANA, COOTBETCTBYIOIIETO HUKHEMY 3HAUEHUIO
U3MEPSEMOro napaMeTpa, He JOJKHO UMETh a0CONMIOTHYIO MOTPEIIHOCTh 0oJiee, 4eM

0,2Y - (Imax - lo) @)



rae Imax — BEpXHee npeaesibHOE 3HaY€HUE BBIXOJHOTO CUTHANA, MA;

lo — HHKHEe MpeleTbHOE 3HAaUeHUE BBIXOIHOTO CUTHANIA, MA.

VYcraHoBKa Hysl AOJIKHA MTPOU3BOJIUTHCS C MAKCUMAIIbHO BO3MOKHOM TOYHOCTHIO.
JlomyckaeTcsi Mo YCMOTPEHHUIO TTOTPEOUTENSI BMECTO KOPPEKTUPOBKHU BBIXOJHOTO CHUTHAJA
YUYUTHIBATh JCHCTBUTEIBHOE 3HAYEHHWE HTOTO CHUTHAJAa MPU HUKHEM MPEIeIbHOM
3HAQUCHUU U3MEPSEMOro MmapameTpa, a TakKe OCYIIECTBIATh COOTBETCTBYIOIIYIO
KOPPEKTUPOBKY BBIXOJHOTO CUTHAIa BO BTOPUYHOM YCTPOMCTBE.

VYcraHoBKa BBIXOJIHOTO CHUTHalla y IpeoOpaszoBarelnisi JaBlICHUS-PA3PEKECHUS
MIPOU3BOJIUTCS TIOCIIE MOJIauu U cOpoca M30BITOYHOrO JaBjeHus, cocrapiisitomero 70-100
% BEpXHETro Mnpejesa u3MepeHu .

KoppektupoBka «HyJs» JIOJDKHA MPOU3BOAUTHCSA TOCHE TMoAadud U cOpoca
M30BITOYHOTO AaBiieHus, coctapiisitomiero 80-100 % BepxHero mpeaena n3MEpeHH.

[IpeoOpazoBarens pa3HOCTH JABJICHHUH BBIACPKUBACT BO3/ICHCTBHE OJHOCTOPOHHEH
neperpy3ku pabouuM HW30BITOYHBIM JIaBJICHUEM B pPaBHOM Mepe Kak CO CTOPOHBI
IUTIOCOBOM, TaK 1 MUHYCOBOM Kamep. B OTHENbHBIX CiiydasX OJHOCTOPOHHSS IEPETpy3Ka
pabourM M30BITOYHBIM JIABJICHUEM MOXET MPUBECTU K HEKOTOPHIM HU3MEHECHUSIM
HOPMUPOBAHHBIX XapaKTEPUCTUK MpeoOpa3oBaTeb.

[locne meperpy3kud cleayeT MPOBECTH MPOBEPKY BBIXOJHOTO  CHUTHAJA,
COOTBETCTBYIOIIETO HW)XKHEMY M BEpPXHEMY TMpEJEIbHBIM 3HAUYCHHUSIM H3MEPSIEMOIO
napameTpa, U, Mpu HEoOXOJUMOCTH, MPOBECTU KOPPEKTUPOBKY BBIXOJIHOTO CUTHAJA B
cootBeTcTBUH C 2.1.4. [lepen KOPPEKTUPOBKOI BBIXOIHOTO CUTHAJIA CJIEAYET MOJBEPTHYTh
npeoOpazoBateib Bo3aencTBUIo neperpy3ku 110-140 % BepxHero npesena u3MepeHui.

J{ns1 uCKIIIOYEHUs CITy4aeB BO3HUKHOBEHHUS OJJTHOCTOPOHHUX MEPETPY30K B MPOILIECCE
AKCIUTyaTalli TpeoOdpa3oBaTelb Pa3HOCTH JaBICHUN HEOOXOJUMO CTPOro coOJ0IaTh
OTIpEICTICHHYIO TOCIIEIOBATENBHOCTD MPU BKIIOYEHUH TpeoOpa3oBaTeidb B paboTy, mpu
MPOIyBKE pabounx Kamep M CJIMBE KOHJICHCaTa.

Jns  mpeoOpaszoBaTeneil  JaBICHUS—PA3PEKEHUS B  Cllydae BO3HUKHOBEHHS
neperpy3ku Toclie €€ BO3JEHCTBUS TOAaTh M COPOCHUTH JaBJICHHE TIEPErpy3Ku
MIPOTHUBOIOJIO}KHOTO 3HaKa, MOCJIE YETro MPOU3BECTH YCTAHOBKY "HyJs".

2.2 Ob6ecnieyeHre B3PHIBO3ANTUIIICHHOCTH TTPH MOHTAXe, SKCIUTyaTallud U PEMOHTE

2.2.1 [Ipu MOHTa)Ke U HKCILTyaTaIlu

[Tpu MOHTa)ke M KCIUTyaTalliy MpeoOpa3zoBaTeisi HEOOXOAUMO PYKOBOJCTBOBATHCS
CIEAYIOUIMMU TOKYMEHTaMU:

npasuia [I9311 (rn. 3.4 «DnekTpoycTaHOBKH BO B3PHIBOOMIACHBIX 30HAX);

npasuia [IYD (rn. 7.3);

I'OCT P 52350.11-2005 (MDK 60079-11:2006);

['OCT P 52350.1-2005 (MBK 60079-1:2003);

MHCTPYKIIHS BCH 332-74/MMCC («HCTpYKIUS o MOHTAXKY
AIEKTPOOOOPYI0BaHUS, CUIIOBBIX U OCBETUTEIBHBIX CETEH B3PHIBOOTIACHBIX 30H);

Hactosimee PO W gpyrue HOpMaTUBHBIE JIOKYMEHTHI, JIEUCTBYIOLIHME Ha
NpEANPUATHH.

K MoHTaxXy u 3KCrulyaTtaniud TpeoOpa3oBaTessl JOJKHBI JIOMYCKAaThCs JIHIIA,
W3YYUBIIHE HACTOSIEE PYKOBOJCTBO IO SKCIUTYaTAllMU U MPOIIEANINE COOTBETCTBYIOIIUMA
uHCTpYKTaX. Ilepen MoHTaxkoM mpeoOpa3oBaTeNb JOKEH ObITh OCMOTpeH. [lpu 3ToM
HEO0OXOIMMO OOpaTUTh BHUMAaHHE Ha MapKUPOBKY B3PBIBO3AIIUTHI, MPEAYNPEIUTEITHHBIC
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HAJIMCH, OTCYTCTBUE MOBPEXKACHHM, KaK KOPITyca B3PHIBOHETIPOHUIIAEMOM 000JI0UKH, TaK
U U3MEPUTETHHOTO 0JIOKA, HAIMYHME 3a3€MIISIFOIIETO 3aKHMa, COCTOSIHHE MOAKII0UaeMOT0
Ka0eJst, HaTMYue CPEACTB YIUIOTHEHHS JIJIsl KaOelsi U KPBIIICK.

Bo u3bexanue cpabaTbiBaHMs IPENOXPAHUTENEH B OJIOKE TUTAHUS MPU CIyYailHOM
3aKOpPaYMBAaHUM COEIMHUTEIBHBIX MPOBOJOB 3a/€NKy KaOelsd W €ro MNOACOCAUHEHUS
MIPOU3BOANTH MPU OTKIIOYCHHOM MUTAHUH.

[To oxOHYaHHMY MOHTa)a JOJKHBI OBITh IPOBEPEHBI ANEKTPUIECKOE COMPOTUBIICHHE
U30JISIUN MEXAY JJICKTPUYECKUMHU LEMIMH M KOPIIyCOM NpeoOpa3oBaTeilb, KOTOPOE
NOJKHO ObITh He MeHee 20 MQ u 3JIeKTpUYECKOe COMPOTUBIICHUE JIMHUM 3a3€MJICHHUS,
KOTOPOE JIOJHKHO OBITh He Ooiiee 4 ().

[Ipu skcrutyatanuu npeoOpa3oBaTenb JOHKEH MOJBEPrarbCcsi CUCTEMaTHYECKOMY
BHEIIIHEMY OCMOTDY.

[Ipu BHENTHEM OCMOTPE HEOOXOIUMO MPOBEPSTH:

OTCYTCTBHE OOPBIBOB MJIM MOBPEXKICHUIN M30JSIUU COSAUHUTEIbHBIX TNHUM;

HAJKHOCTh MOJKIIOUYEHHS KaOeyel (OHM He JOJDKHBI MPOBOPAYMBATBHCS B Y3JI€
3aKpEMJICHHUs );

IIPOYHOCTh KPEIUICHHs TPE0Opa30BaTENb;

OTCYTCTBHC BMATHH ¥ BHJIAMBIX MEXAaHUYECKUX TOBPSKICHUNA OO0OJIOUYKU
npeoOpazoBaTersi.

[leproarunoCcTh MPOPUITAKTHUECKUX OCMOTPOB YCTaHABIMBACTCS B 3aBHUCHUMOCTH
OT IIPOU3BOJICTBEHHBIX YCIOBHI, HO HE PEXKE JBYX pa3 B ro/l.

HacTtpoiika npeobpa3zoBatesst 10JKHA IPOU3BOIUTHCS BHE B3pPbIBOONIACHON 30HHBI.

Bo B3pbIBOOIIacHO 30HE y peoOpazoBaTelis ¢ B3PbIBOHEIPOHUIIAEMOI 000JI04UKON
HE JIOMYCKAETCS OTKPHIBAThH KPBIIIKY MMPU BKIIFOUEHHOM HaIPSKEHUU TTUTaHUSI.

2.2.2 Ilpu pemoHTe

PeMoHT npeoOpa3oBarens AOIKEH MPOU3BOAUTHCS B COOTBETCTBUM C IpPAaBHIIAMHU
[190I1  (rmaBa  3.4), wunctpykuued P 16407  «OnexkrpoobopyaoBaHue
B3pbIBO3AIMIIEHHOE. PEMOHTY.

[lo OKOHUaHMHM pEMOHTA [IOJDKEH OBITh MPOU3BEAECH OCMOTP M MpOBEPKa
npeoOpa3oBatTessi B COOTBETCTBUM C YKazaHusiMu 1. 2.3.1, a Takxe HeoOXoaumas
HaCTpOMKa B COOTBETCTBHHM C YKa3aHHUSAMU pasneina 2.3 Hacrosero PO.

2.3 NsmepeHne napaMmeTpoB, pETyJIMPOBAHUE U HACTPOMKA

2.3.1 U3mepenue napaMeTpoB (BBIXOJHOTO CUTHAja) mpeoOpa3oBaTeis MPOBOIUTCS
[0 METOAMKaM, M310KeHHBIM B M 1997-89, HO ¢ MOAKIIOYEHHEM BHENIHUX IleIel K
KiieMMaM 3—4 npeoOpa3oBaTeisi BMECTO KIeMM 5—6 COOTBETCTBEHHO.

[Ipu HeoOXoauMOCTH MPeoOpa3z0BaTEIb MOXKET OBITH MEPEHACTPOCH HA JIIOOOW BH]
XapaKTePUCTHKHU BBIXOIHOTO CUTHAJIA:

a) C TMpenebHbIMA 3HAYeHUsIMH BbixogHoro curHaima 0...5, u 4...20 mA,
COOTBETCTBEHHO — MpsMasi XapaKTepUCTHKA (BO3PACTAIOIIAS BHIXOJHAS XapaKTEPUCTHKA);

0) ¢ mpeAeabHBIMU 3HAYEHUSIMH BbIxoAHOro curHaiza 5...0, u 20...4 mA,
COOTBETCTBEHHO — OOpaTHasi XapaKTepucTrka (yobIBaroliasi BbIXOAHAS XapaKTEPUCTUKA).

[ToaxmrounTe mpeobpazoBaresb K CTEHAY C OOpa3IOBBIM MPUOOPOM ISl 3aJauu
naBieHus. Y mpeoOpa3zoBarelnisi Pa3HOCTH JABJICHUS W3MEPHUTENbHAsS KaMepa OTMEYeHa
3HAKOM «+», Kamepa, OTMEUYCHHAs 3HAKOM «-», JOJIKHA OBITh COETMHEHA C aTMOC(HEPO.
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VYcranoBuTe Ha BXoj€ IMpeoOpa3oBatTensi 1aBJIEHUE, COOTBETCTBYIOILIEE HIDKHEMY
IpENEIbHOMY 3HAUEHUI0 M KOPPEKTOPOM «HYJS» YCTAaHOBHUTE HAYalbHOE 3HAYEHUE
BBIXOJTHOT'O CUTHAJIA.

[Tomaiite B U3MEPUTEIIBLHYIO KaMepy npeodpazoBaTens JaBJICHHUE,
COOTBETCTBYIOIIIEE MAKCUMAJIbHOMY 3HAUYECHHIO MPEAeIa U3MepeHus 1anHoi Moaenu. [lpu
HEOOXOJMMOCTH KOPPEKTOPOM <«JIMara3oH» YCTAHOBUTE BEpPXHEE MpEAEIbHOE 3HAUCHHE
BBIXOJJHOI'O CUTHAJIA.

COpocbTe JaBiieHuEe B U3BMEPUTENLHON KaMepe 10 aTMOCHEpPHOro.

2.3.1.1 IlepenacTpoiika quarna3zoHa U3MEPEeHHs Mpeodpa3zoBaTers.

BuyTpu nanHoil Mozenu ro00i mpeoOpa3zoBaTelb MOXKET ObITh NMEPEHACTPOEH HA
OJIMH W3 JIMala30HOB B COOTBETCTBUU C MOJIeNbI0 TpeoOpazoBarens. [lepenactpoiika
JTMANa30HOB OCYIIECTBIISIETCS ¢ TOMOIIBIO nepekimovarens SWS.

Jlns mepenactpoiiku mnpeoOpaszoBarenisi (Bcex THUIIOB, KpOMe MpeoOpa3zoBaTeis
JIaBJICHUS-PA3pPEIKEHNUs1) B COOTBETCTBHH C BRIOPAHHBIM 3HAUYEHUEM JHAara30oHa U3MEPEeHUN
BBINIOJIHUTE CJIEAYIOIINE ONepaIiu:

Bce xmoun nepexiouarens SW3 ycranoBute B nosoxkenne OFF u ¢ momMomibio
MOACTPOEUYHOro pesucropa R72 yCcTaHOBUTH HayalbHOE 3HAYEHHUE BBIXOJHOTO CHUTHAJA.
VYceranoBuTh KiMr0uM nepekiaroyatenss SW3 B MOJOKEHHE COMIACHO Tadauue S U C
NOMOILBI0 «TOYHOM» PEryJupOBKM HyJs NIpPH HEOOXOAUMOCTH OTKOPPEKTHPOBATH
BBIXOJHOU TOK.

Ta0Omuma 5
BrixoaHoi curnai (1oao0KeHue BhIKII0UATeIIei)
[lepeximouarenu BO3pacTaronas yObIBaroIas
SWI1, SW3 u Kirou BBIXOJTHAS BBIXOTHAS
Sw4 XapaKTEepUCTUKA XapaKTEePUCTUKA
4.20mA | 0.5mA | 20..4mA | 5.0mA
1 OFF ON OFF ON
2 OFF ON OFF ON
SW1 3 ON OFF ON OFF
4 ON OFF ON OFF
1 OFF OFF OFF OFF
2 OFF OFF OFF ON
SW3 3 OFF OFF OFF OFF
4 ON ON OFF OFF
1 ON ON OFF OFF
2 ON ON OFF OFF
Swa4 3 OFF OFF ON ON
4 OFF OFF ON ON

Jlns mpeoOpazoBaTeseil aBieHUS-pa3peKeHUs KIoun Ha niepekmodarene SW3 B
3aBUCHUMOCTH OT TIApaMETPOB BBIXOJJHOTO CHUTHANA JOJDKHBI OBITh YCTAHOBJICHBI B
COOTBETCTBHH C TaOHIIEH 6.



Tabmnura 6
Ko BrixogHoi curnan
4...20 mA 0...5mA
1 ON OFF
2 OFF OFF
3 OFF ON
4 OFF OFF

YCTaHOBUTH KIHOYM MCPCKIOYATCIIA SW5 B IMOJIOKCHUC, COOTBCTCTBYIOIICC

TpeOyeMoMy MpeJieny U3MEPEHHI COTJIaCHO TabIuIIbI /.

Tabmuma 7
Bepxnuii npenen uamepeHuid B % 0T MaKCUMAJILHOTO 3HAYCHUS
Howmep JAara3oHa JJisl JAaHHOM MOJIEIN U COOTBETCTBYIOIINE MOJIOKEHHUS
KJIro4ua KJIrouen
100 % 60...63 % 40 % 25 % 16 % 10 %
1 OFF OFF OFF OFF OFF ON
2 OFF OFF OFF OFF ON OFF
3 OFF OFF OFF ON ON OFF
4 OFF OFF ON ON ON OFF
5 OFF ON ON ON OFF OFF
6 OFF OFF OFF OFF ON OFF
7 OFF OFF ON ON OFF ON

[logate Ha mpeoOpazoBaTeNb JABIEHUE M C MOMOUIBIO KOPPEKTOpa Juara3oHa
YCTaHOBUTH BBIXOAHOW TOK B COOTBETCTBUU C BEIOPAHHOMN XapaKTEPUCTUKOM.

2.3.1.2 PerynupoBaHMe M HACTPOMKa BBIXOJHOIO CHUTHala MpeoOpas3oBaTess s
noryueHust 23PdeKTa «JICKTPOHHOU JIMH3BI

Ins mpeoOpasoBaTeneil, HACTPOSGHHBIX Ha Jr000M auanazoH P/Pmax <1, MoxHO
MyTEM CMENIEHUS HUKHErO 3HAYEHHS BBIXOJHOTO CUTHAJA MOJYYHUTh TaK HA3bIBAEMbIN
3 PEKT «ITCKTPOHHOMN JTHUH3BD.

[Tpumep. [omycTuM, MO TEXHOJIOTMYECKOMY MpOLECCY HEOOXOIUMO KOHTPOJIUPOBAThH
n30bITOYHOE JaBieHue B auanasoHe or 9 no 10 kPa, 4ro cooTBeTcTBYyeT MpPUMEHEHHUIO
npeoOpazoBarens monenu 2120. YcraHoBuM npeobpaszoBarenb Ha npenen mimepenus 1 kPa
(cm. 2.3.1.1).

B Harem ciiydae HkHee NpeIeNlbHOE 3HAUeHUE BBIXOJTHOTO CUTHaIa (Harmpumep, 4 mA)
COOTBETCTBYET AaBieHuto 9 kPa. 3ananum 310 JaBieHre Ha BXOZE IpeoOpa3zoBaTesl U CMECTUM
BBIXO/IHOM CHUTHAQJI K HIDKHEMY MpeleibHOMY 3HaueHuto (4 mA). i 3Toro BKIIIOYMM Ha
nepeximodaresie SW2 kmoun 1, 2, 3, 5 1 8, 4T0 COOTBETCTBYET CMEIIECHUIO «HYJIs» Ha 90 Y. [Tpu
HEOOXOIMMOCTH KOPPEKTOPOM HYJIsI Hy’KHO YCTaHOBUTH TOYHOE 3HAYEHHE BHIXOJHOTO CUTHaNA 4
mA.

Teneppb MoIHOE U3MEHEHHUE 3HAYEHHUS BBIXOJHOTO cUrHana (Hampumep, 4...20 mA)
Oyner coorBeTcTBOBaTH 0,1 IIKATBI H3MEHEHHS H3MEPSAEMOT0 rapaMeTpa, To ecTh 1 KPa.

2.3.2 Hactpoiika npeoOpa3zoBaTeis B3pHIBO3AIIMIICHHOTO HCIOJHECHHS JOJDKHA
MPOU3BOJIUTHCS 32 MPEIeTaMU B3PhIBOONACHOM 30HBI.



2.3.3 Bo3MOXHblE HEHCHPABHOCTH M CIOCOOBI HMX YCTpaHEHUs TPUBEJCHBI B

tabnuie 8.
Tabsnmia 8
Croco6
HewncnpasHocTh [Iprunna
YCTpPaHEHUSI

1. BeIXOaHON curHai
OTCYTCTBYET

OOpbIB B TMHUU HATrpy3KH UITU
B JIMHUHU CBSI3U C ICTOUHUKOM

IMUTaHUuA

Haiiti 1 ycTpaHuTh 0OOpBIB

Hapymenue nonsipaoctu
MOJKJIFOYEHHS] UCTOYHHKA
MMATAHUSA

YcTpaHuTh HAIPAaBIEHHOE
ITOAKIIFOUEHUE UCTOYHHUKA
IIATAHWS

2. BeixogHou curHan
HecTaOMIICH,
MIOTPEIITHOCTD
npeobdpazoBares
MIPEBHIIIACT
JIOITYCKAaeMYIO

Hapyiena repMeTuuHOCTh B
JIMHUY TI0JIBOJIA TaBJICHUSI

Havitu u ycrpanuts
HErepMETUYHOCTD

Hapy1iena repmMeTu4HOCTD
CaJIbHUKOBOT'O YIUIOTHEHUS
KJIAIIAHHOTO YCTPOWCTBA

[ToaTssHYTH CAIBHUK
KJIAIIAHHOTO YCTPOMCTBA
WJIA 3aMEHUTHh Ha HOBBIH

Hapymiena repmMeTHaHOCTh
YIUIOTHEHUS MOHTaKHOTO
(dbnaHIa WK HUMTENS
npeoOpazoBaTens
Hapymiena repmMeTHiaHOCTh
YIUIOTHEHUA (piiaHIa
U3MEPUTEILHOTO 0JIOKA
npeobpaszoBaTes

3aMEHUTH YIUIOTHUTEIBHOE
KOJIBLIO WJIM TIPOKJIAJKY Ha
HOBYIO, B3TYIO U3
KOMIUIEKTa MOHTaKHBIX
JacTeu.

3aMEHUTDH YINIOTHUTEIHHOE
KOJIBIIO Ha HOBOE

Hapymiena repmMeTHaHOCTD
npoOku (aHIa
U3MEPUTENHHOTO 0JIOKA
npeoOpazoBaTes

[ToaTstHYTH IPOOKY WITH
YILIOTHUTB JeHTOU DY M,
WJIU 3aMEHUTH MPOOKY Ha
HOBYIO

3. HerepMeTH4HOCTH

Hapyuiena repMeTH4HOCTh
MEXTy KJIaITaHHBIM
YCTPOMCTBOM U
npeoOpa3oBaTeeM; MExXIy
KJIATTAHHBIM YCTPOMCTBOM H
MOHTaXHBIM (DJIaHIIEM WU
HUTITIETIEM

1. TloBTOpPUTH COOPKY

2. 3aMeHUTH
YIUIOTHUTEIHHOE KOJIBIIO
WJIH TIPOKJIAJIKY

2.3.4 Yxazanus Mmep 0e30MacHOCTH

[Io cmocoOy

3alUTEI

YCJIOBE€Ka OT

MOPAXKECHUS

AIEKTPUYECKUM

npeobpazoBarenu oTHocsATes K kiacey I mo T'OCT 12.2.007.0-75.
Dkcmryaranus npeodpazoBaresei JoHKHA TIPOU3BOAUTHCS COTIACHO TPEOOBAHUAM

rmaBel 7.3 IIYD,

I'JIaBBbI

34 TI9OII wu ppyrux HOPMAaTUBHBIX JOKYMEHTOB,

periaMeHTUPYIOUIUX PUMEHEHHE JIEKTPOOOOPYI0BAHMS BO B3PHIBOONIACHBIX 30HAX.

TOKOM
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He nonyckaercs skcmutyaTanus mpeodpa3oBaTesiell pa3HOCTH JIaBJICHUN B CUCTEMAX,
pabouee W30BITOYHOE JaBJICHHE B KOTOPBIX MOXET MPEBBINIATh COOTBETCTBYIOIINE
npeeNbHbIE 3HAaYCHUs, yKa3aHHbIe B Ta0ymiie 1.

He nonyckaercs npuMeHeHune nmpeoOpazoBaTesei Jjisl U3BMEPEHUS TapaMeTPOB Cpel,
arpeCCUBHBIX MO0 OTHOIIEHUIO K MaTepraliaM, KOHTAaKTUPYIOIIUM C U3MEPSIEMOI Cpeaoil.

He nomyckaercss mpumeHEHHE MpeoOpa3oBaTesieil, HUMEIOIUX HW3MEPUTEIbHBIC
OJIOKM, 3alOJIHCHHbIE KPEMHUMOPraHUYECKOW (TIOJMMETUICUIOKCAHOBOM) KHUAKOCTHIO
['OCT 13032-77, B npornieccax, rje 1Mo yciaoBUSIM TEXHUKH 0€30MMacHOCTH MPOU3BOJICTBA
3amperiaeTcss MomnajaaHue 3TOM JKHIAKOCTH B HU3MEPSAEMYIO cpely. DTO OTrpaHUUYCHHE He
OTHOCHUTCSI K mpeoOpazoBaremsiMm moxaenet 2030, 2040, 2151, 2161, 2171, 2351, nHe
UMEIOITUM KPEMHUHOPTaHMYECKOTO 3aII0JTHCHUS.

[IpucoequHeHne U OTCOeNMHEHUE MpeoOpa3oBaTesss OT MAarucTpaju, MOJBOISIICH
U3MEPSEMYIO CPeay, JOJDKHO MPOU3BOJAUTHLCS MOCIE 3aKPBITHUS BEHTUJIS HA JIMHUHU TIepe
npeoOpazoBarenemM. OTcoequHeHHE TPEOOPA30OBATENSI TOJDKHO TMPOU3BOIUTHCS IOCIIE
cOpoca aBieHus B mpeodpazoBarelie 10 aTMOC(HEpPHOTO.

DKcIutyaTanus npeoopa3oBatesis pa3peiaeTcsi TOJIbLKO MPU HATUYUU UHCTPYKIUU
M0 TEXHHUKE OE30MaCHOCTH, YTBEPKACHHON PYKOBOJUTENIEM MPEANPUATUSI-TIOTPEOUTEINS U
VUUTBHIBAIONIEH  crienu(puKy  OpUMEHEHHs  MpeoOpa3oBarelis B KOHKPETHOM
TEXHOJIOTUYECKOM TpOoLIecCe.

3 TEXHUYECKOE OBCJIY KUBAHHUE

3.1 [IpoBepka paboTOCTIOCOOHOCTU MPEeOOPa30BATEIS.

[IpoBepka TEXHHMYECKOTO COCTOSIHHSI IMPeoOpa3oBaTesisi MPOBOJUTCS IOCIE €ro
noJTydeHus: (BXOJAHON KOHTPOJIIb), IEPE YCTAHOBKOW Ha MECTO JKCILUTyaTalliy, a TaKKe B
MPOIECCEe AKCIUTyaTallu (HETOCPECTBEHHO Ha MECTE YCTAaHOBKHM IpeoOpazoBatenst U B
J1a00pPATOPHBIX YCIOBUSIX).

ITpu mnpoBepke mnpeoOpazoBaTenss Ha MeCTE€ OSKCIUIyaTallMM, Kak MpPaBUIIO,
IOPOBEPSIETCSI U KOPPEKTUPYETCS] BBIXOAHOW CHUTHAJ, COOTBETCTBYIOIIUN HIKHEMY
npelelbHOMY 3HA4eHHUI0 Hu3Mepsemoro mnapamerpa (1.2.7), mpoBepka TIepMETUYHOCTH
OCYIIECTBIISIETCS IIyTEM BHU3YaJbHOIO OCMOTpa MECT COEIMHEHUH, a MpoBepKa
paboTOCIIOCOOHOCTH KOHTPOJIUPYETCS IO HAJMYMIO U3MEHEHHs BBIXOJHOTO CUTHaja Mpu
U3MEHEHUHU U3MEPSIeMOro napamerpa.

[Ipy BXOZHOM KOHTpOJiE, TEpe] YCTAaHOBKOW B OJKCIUTyaTalWio, B Ipolecce
AKCILTyaTalluu B JTa0OPaTOPHBIX YCIOBHUSIX MO MEpe HEOOXOIUMOCTH CIEAYET MPOBOIUTH
KOPPEKTUPOBKY BBIXOJHOT'O CHUTHAJIa B COOTBETCTBUU € 2.3.1.

3.2 IlopaioK TEXHUYECKOro 00CIyKUBaHMs peodpazoBaTens TexHnueckoe
oOciyxuBaHuE MpeoOpa3zoBaTelIs 3aKII0YAETCs, B OCHOBHOM, B IEPUOAMYECKOM TIOBEPKE
U, P HEOOXOAMMOCTH, KOPPEKTHPOBKE «HYIIsD» Mpeodpa3oBares, B CIMBE KOHACHCATa
WIN yAaJeHUH BO3IyXa U3 pabounx Kamep nmpeodpa3oBaTelis, MPOBEPKE TEXHUIECKOTO
COCTOSTHUS MpeoOpa3zoBaTelis.

MeTponoruueckue XxapakTepuCTHKU MpeoOpa3oBaTelisi B TEUCHHE MEXIIOBEPOYHOTO
UHTEpBaJla COOTBETCTBYIOT YCTAaHOBJIIEHHBIM HOpPMaM C y4eTOM IIOKa3aTelei
0€30TKa3HOCTH TIpeoOpa3oBaTessi U MPU YCIOBUM COOJIOJCHHS TOTPEOUTENIeM MpaBUII
XpaHEHUs U 3KCIUTyaTallly, YKa3aHHBIX B HACTOSIIEM PYKOBOJICTBE 10 SKCIUTyaTallUH.



HeoOxoaumo cineauts 3a TeM, 4TOObI TPYOKH COEIMHUTENBbHBIX JUHUM M BEHTUIH
HE 3aCOpsUIMCh M OBLTM repMeTW4Hbl. B TpyOKkax M BEHTWIAX HE JOJDKHO OBITH MPOOOK
KUIAKOCTU (MpU HW3MEPEHHMM JaBJIEHHWs ras3a) Wiu ra3a (IpU HU3MEPEHUM JaBJICHUS
KUJIKOCTH).

C 3T0i1 1eNbI0 TPYOKH PEKOMEHYETCS IEPUOANYECKU IPOYBaTh, HE IOITyCKas MPU
3TOM MEPErpy3Ku MpeoOpa3oBaTelisi, MEPUOJIUYHOCTh YCTAHABIMBAETCS MOTpPEOUTENEM B
3aBUCUMOCTH OT yCJIOBUM SKCILTyaTALNH.

[Tpu HapylmieHHH TE€PMETHMYHOCTH CAJIbHUKOBOTO YIUIOTHEHMs KilanmaHa, HMpOoOKU
(1aHIIa U3MEPUTENBHOTO 0JI0Ka HEOOXOAUMO MOATAHYTh WM 3aMEHUTh COOTBETCTBEHHO
CaJIbHUK WJIU IPOOKY.

Ecnn HapylieHa repMeTHYHOCTh YIUIOTHEHMSI MOHTaKHOro (iiaHua wid QuiaHua
U3MEPUTENIBHOTO OJI0Ka, CIENyeT 3aMEHUTh YIUIOTHUTEIbHOE KOJIBIO WM MPOKIIAJIKY.

3.3 Xpanenue

[IpeoOpa3zoBarenb MOXKET XpaHUThCS Kak B TPAHCIOPTHOW Tape, Tak M B
NOTPEOUTENBCKOM Tape Ha CTEJIaXKax.

VYcnoBuss XpaHeHus 1npeoOpasoBaTenss B TPaHCHOPTHOM Tape — 3, B
notpedurensckoit Tape — 1 mo 'OCT 15150-69.

4 IIOBEPKA

[IpeobpazoBarenu JOJKHBI TOABEPraThCs MEPBUYHON U MEPUOIUUECKON TOBEPKAM.
[ToBepka  ocymectBigserca no MU 1997-89  «Pexkomenmammss  ['CH.
[IpeoOpazoBarenu JaBieHUS H3MEpPUTENIbHBIE. MeTOoauKa TOBEPKU», YTBEPKIACHHOM

BHUUMC 20.06.1989 1.
MeXnoBepOoYHbI UHTEPBAI — 2 roja.



[MTPMJIOKEHHUE A

(o0s3aTeIBHOE)

Cxema cocTaBjieHHS YCJI0BHOI0 0003HAYEHUSI TPpeodpa3oBaTeJisi

Cangup-22MT-------- Ex -2420 -01 -Y2°(-30+50) -0,25 -6,3kPa/10 -42 -HI

1 Ucnonuenue no
B3pbIBO3AILUTE (TIPO-
CTaBJIAETCS TOJIBKO
I B3PbIBO3AIIHIICH-
HOTO HCITOJIHEHUS):
Ex —«uckpoOe3onac-
Hasl JIEKTpUIecKast
LEMbY;

BH —«B3pBIBOHEIPO-

HUIlaeMast 000J0YKa

2 Mopuens 1o tabun. 1, 2

3 O003HaUYEHHUE UCIIOJTHEHUS

10 MaTCpHrajiaM, IIPUIIOKCHUC b___ |

4 O003HaueHNE BUIA KIMMATHUYECKOTO

UCTIOJTHEeHUS ¥ quarna3oH temmeparyp (1.1)

5 Tlpenen normyckaemoit oCHOBHO#M morperrHocTy (1.2.3)

6 BepxHuil npeaen u3MepeHnil ¢ yKa3aHUEM €IMHULIBI

JIaBJIeHus 1Mo Taoi. 1, 2

7 llpenenbHO MomycKaeMoe pabodee H30bITOUHOE

naBJjieHue no T1ad. 1
8 Kox BeixoaHoro curHana: 05 — (0-5) mA; 50 — (5-0) mA;
42 — (4-20) mA; 24 — (20-4) mA

9 Kon koMmriekTa MOHTaxHBIX yacten (mpunoxenue 1). [Ipocrasnsiercs

TOJIBKO ITPpH 3aKa3C¢ KOMIIJIICKTa
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[Tpumeuanus.

1 Ilpu 3axaze npeoOpazoBaress s U3MEpPEHUs pacxoja ¢ 1uppepeHIIIpPOBaHHBIMU
3HAQYEHUSMH IIPEAENa JOIMYCKaeMOW OCHOBHOM IIOTPEIIHOCTH BMECTO 3HAYEHHUs IIpeena
JIOITyCKaeMOM OCHOBHOM MOTPENIHOCTH (5) mpocTaBisieTcs: OykBa «F».

2 IlpeobpazoBarens co 3HaueHHeM koddunmenta S = 1 (1.2.14) mocrasnsercs mo
COTJIAaCOBAHUIO C MPEANPUATHEM-U3TOTOBUTEIEM, B OCTAJIBHBIX Cydasx S = 2.

3 Ilpu 3akaze mpeoOpazoBarens c¢ mnpupadborkoit 360 h mocime Homepa mojaenu
cienyeT nIpocTaBUTh OYKBY «1D».

4 Tlpu 3aka3e mpeoOpaszoBaTessi C pa3beMOM CJEAyeT MPOCTaBUTH OYKBy «P» B
KOHIIE YCJIIOBHOT'O 0003HAUEHHUS.

5 Tlpu 3akaze mpeoOpaszoBaTeisi, MpeIHa3HAUYCHHOro JJIsi AKcmutyatauuu Ha OAD,
nocJyie HoMepa MOJEIH CJIEYET IPOCTaBUTh OYKBY «A».

6 JuapparMpl ¥ ypaBHUTENbHBIE COCYIbl, HCIOJIb3yEMbIE COBMECTHO C
npeoOpa3oBaTeieM B KOMIUIEKTAX PacXOJOMEPOB U YPOBHEMEPOB, MOCTABIISAIOTCS IO

OTACIIBHOMY 3aKa3sy.



I[MPUJIOXEHUE b
(o0s3aTeIBHOE)
O0o03HaYeHNe NCTIOJIHEHHUsI MPeodpa3oBaTeIs 0 MaTepuajiaM, KOHTAKTHPYIOIIHM C

U3MepsaeMOu cpeaou

@draHIBl, TPOOKH JUTS IpeHaXa U
IIPOTYBKH, HUIIIICIb, MOHTAKHBIN
O06o3Hauenne
Marepuan daanen, maTpyoKH, KOPITYC KJIAITaHHOTO
WCTIOJTHEHHUS TTPU
MeMOpaHbl 0J10Ka
JaKase MapkupoBKa
Marepuan PIHPOR
neTanen

01 Cmnas 36HXTHO Yrineponucras craib 80

C TIOKPBITHEM
02 CrutaB 36HXTHO Cranp 12X18H10T 15
03 CrutaB 36HXTIO Yrinepoaucras cTaib 80

C TIOKPBITHEM

AJIFOMUHUEBBIN CILIAB 76

(Tonpko A riaHieB

npeoOpa3oBares)
05 CrutaB Cranp 12X18H10T 15

15X18H12CYTIO

06 CmraB 06 XH28M/IT | CrutaB 06 XH28M /T 28
07 Taurain Crmias XH65MB 30
08 Tanran CoitaB H70MO®B 32
09 Turau BT1-0 TuTa”HOBBIH CILIaB 62
11 TwuTaHOBEI CIJIaB Cranp 12X18HI10T 15
12 TUuTaHOBBII CIUIaB TuTaHOBBII CIUIaB 62
17 TuTtaHOBBI CILIaB VYrnepoaucras cTanb 80

C TIOKPBITHEM




[Tpumeuanus.

1 Marepnan YIUIOTHUTENBHBIX KOJIELI — CHEIUAJIbHbIE MAapKU pPE3UH WIH
dTopKayuyK.

2 Marepuan yIJIOTHUTENBHBIX METAINIMYECKUX MPOKIATOK — MEOb WIH

HEP>KaBEIOIUE CIIABHI.

3 Crmaeel 06 XH28M/IT, XH65MB, H70M®B, ctans 12X18H10T —mo 'OCT 5632-72,
ciwiaB 36HXTHO — mo I'OCT 10994-74, tutad u tutaHoBble ciuiaBel — 1o 'OCT 19807-91,
amomuHreBblie cruiaBel — 10 ['OCT 4784-97, crams yraepoauctas — mo 'OCT 1050-88, menp —
no 'OCT 859-2001, ¢roporutact — o 'OCT 10007-80.

4 Tlo TpeboBaHMIO 3aKa3zuuKa IpU 3aka3e IpeoOpa3zoBaTeisl HMCIOJHEHUN IO
marepuanam 05, 06, 07, 08, 09 dnanubl, TpoOKU AJisl APEHAKa U MPOIYBKH, HUIIEID,
MOHTaXHBIN (haHel, naTpyOKu, KOPIYyC KIIAMaHHOTO OJIOKA MOTYT H3rOTaBJIUBATHCS W3
MaTepUajoB B PA3IMYHBIX COUETAHUSIX M3 YUCIIA YKA3aHHBIX B HACTOAIIEM MPUIIOKEHUH.
[Ipn »TOM HCHONHEHHE MpeoOpas3oBaresisi MO MaTrepuagaM OMNpPENeseTCs MaTepuaIoM
MeMOpaHshl.

5 Honyckaercs 3amena cranu 12X18HIOT Ha mpyrme XpOMOHMKENEBBIE CTalIW.

3aMeHa oCTaJIbHBIX MaTCpUAIOB AOITYCKACTCA TOJIBKO IIO COITIACOBAHUIO C 3dKA3YHUKOM.
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[MPUJIOXEHUME B
(o0s3aTeIBHOE)

Macca Hpeoﬁpa3OBaTe.11e171 B 3aBUCHUMOCTH OT MOJ€JIM U UCITOJIHEHUS 110 MaTepHuaadaM

O6o3HaueHue .
N Macca ', KT,
Monenb WCTIOJIHEHUH T10
He OoJiee
MaTepuagam

01, 02, 05 11,8
2110, 2210, 2310

03,09 10,0
KpOMe€ UCIOJHEeHUsI BH

06, 07, 08 12,8

01, 02, 05 11,8
2110, 2210, 2310

03 10,0
rncnoiaHeHue BH

06, 07, 08 12,8

01, 02, 05 10,9
2410

03,09 91
KpOMe€ UCIOoJHEeHUs1 BH

06, 07, 08 11,9

01, 02, 05 10,9
2410

03 9,1
rcnoiaHeHue BH

06, 07, 08 11,9
2020, 2030, 2040, 2120, 2130, 2140, | 01, 02, 05 5,7
2220, 2230, 2240, 2320, 2330, 2340 03, 09 4.3
KpOMe€ HUCTIOJIHEHNs BH 06, 07, 08 6,2
2020, 2030, 2040, 2120, 2130, 2140, | 01,02, 05 5,7
2220, 2230, 2240, 2320, 2330, 2340 03 4.3
ucnoiaHenue B 06, 07, 08 6,2

01, 02, 05 5,6
2420, 2430, 2440

03, 09 4.2
KpOMe€ UCIOJIHEHUS BH

06, 07, 08 6,1

01, 02, 05 5,6
2420, 2430, 2440

03 4,2
HCIIOJIHEHUE BH

06, 07, 08 6,1




_33_

O0o3HayeHue N
N Macca , KT,
Monenn HUCIIOJTHEHUN 1O
He 0oJtee
MaTepuagam

01, 02, 05 5,6
2434, 2444, 2450, 2460

06, 07, 08 6,1
KpoMe ucrojiHeHus: B

09 4.2
2434, 2444, 2450, 2460 01, 02, 05 5,6
ncnojiHenue Ba 06, 07, 08 6,1
2050, 2060, 2360

01, 02, 05, 06, 09 4.0
KpOMeE UCIOJHEeHUsI BH
2050, 2060, 2360

01, 02, 05, 06 4,0
ucriojinenue Ba
2051, 2061, 2151, 2161, 2171, 2351,
2361 11,12, 17 2,6
KpoMe ucrojiHeHus: BH
2051, 2061, 2151, 2161, 2171, 2351,
2361 11,17 2,6
ucroiHeHne B
2150, 2160, 2170, 2350, 2360

01,02, 05...09
KpOMe€ UCIOJIHEHUS BH 3
2150, 2160, 2170, 2350, 2360

01, 02, 05...08

UcrnojHeHue BH

* - 0e3 yueTa MOHTAXKHBIX YacTen




I[MPUJIOKEHHUE T'
(pexomMeHyemMoe)
Cxema yj1eKkTprUecKasi noaAKI04YeHus npeodpaszosarenss Cangup-22MT u 010xa

nutanus 461136 no YeTbIpexXnNpoBOAHOM CXemMe

CeTb
< |1 220V (240 V)
2 50 Hz (60 Hz)
s +1 3
8 1 o Candup-22MT -]
- + + +
5 y Cangup22MT 3 -
B ' - '
5 | ully 31
- " Candup-22MT 5
7 |+
§ ~ 8-
S 59+
= &0
E 1+
S 12
3
13 |4
o | 14
S |15 [+
2 116
17 |+
18 |-
19 |+
< |20 -
S 21 [+
S 2
23 |+
21+

RH - conpoTuBjeHNEe HATPY3KH

Ha omuH KaHanm AOIMyCKaeTcs MOIKIIYATh ABa Ipeo0pa30BaTells C BBIXOIHBIM
CHTHAJIOM
0-5 (5-0) mA wnu oauH mpeodpa3oBartesb ¢ BEIXOAHBIM curHaniom 4-20 (20-4) mA
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[MTPUJIOKEHUE /]
(pexomMeHyemMoe)
Cxema y1eKkTprUecKasi noakI4YeHus npeodpaszosarenss Cangup-22MT u 010ka

nutanus 461136 no AByXnpoBOaHO# cXxeme

CeTb
1 220V (240 V)
2 50 Hz (60 Hz)

i ¥

X1

Canaup-22MT

T

Candup-22MT

= E

X2

B~ -B‘OO
' + +

kaHan 1
O OB WLWDN -
5

oo |
1

9 |+
10 =
11
12

KaHan 2

Brok nutanws 461136

13 |+
14 =
15 | +
16 |-
17
18

19 |+
20 [-
21 |+
22
23
24

kaHan 3

kaHan 4

RHu - conpoTuBiieHHE HArPY3KU
Ha onuH kaHanm JomyckaeTcss HOJKIIOUaTh He Oosiee ABYX IpeoOpaszoBarenent
(BeixoaHOM curHan 4-20 u 20-4 mA)
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[MPUJIOXEHUE E
(pexomMeHyemMoe)

Cxema j1eKTpHYecKasi NOAKIIYeHns npeodpaszosarens Cangup-22MT
B3PBIBO3ALIUIIEHHOI0 MCIIOJTHEHHS BUAA «MCKPOOe30nacHasi 3JIeKTPUYeCKas LelNb)

¢ 010xom BIIC-90

BspbiBoonacHasi 3oHa B3apbiBoGesonacHas 30Ha

Cetb 220 V, 50 Hz

[apameTpbl Harpy3ku, % 172
BKII0YAS NMHNIO | |
cBsiau, He bonee XP2
. R200,C4:0,12 4F, i 3 L
I Lo:tmH f ) ~ Rd
v L XP1 — 1 L]
Cancup-22MT 1 1 XS1 )
| —&
‘ P
BIC-90
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IMTPMJIOKEHHUE K
(pexomMeHyemMoe)
Cxema y1eKkTprUecKasi noakI4YeHus npeodpaszosarenss Cangup-22MT u 010ka

u3Bievyenus kopusa BUK36M

. XP1
10 XS1 (%TZZO V (240 V)
_ + €Tb
= 20 O O————=50 Hz (60 Hz)
S “02  BUK36M
53 Y3 XS2
8 + - +
30 O 4 10 RH
40" 20—

PucyHok 1. [Ins BKntoYeHMs JaTyunka no YeTblpexnpoBOAHON CXEMe

\ XP1
10 X31 O =220V (240 V)
i + CeTtb
S 20 o =50 Hz (60 Hz)
N -
Py O 2 ByK36M
+
g O3 XS2
(& -
307 o4 107 RH
40 20

PucyHok 2. ins BKIKOYEHUs AaTymka no 4BYXNPOBOLHON CXeme

RH - conpoTu1BREHIe Harpysku



[MPMJIOXXEHUME U
I'aGapuTHbIe, ycTAHOBOYHBbIE U NPUCOEINHATEIbHbIE pa3Mepbl Npeodpa3oBaTeiei

nasaenuss Cangup-22MT

MecTto ang nnombupoBaHus

L,(Cm.1abn. W.2) H;ZGWTG,HGM o
- L (Cm.tabn. N.2) _, Hanpasnetus 48"11 "
K1/4" FOCT 6111-52 BMOpaLuu Bxon
A‘\ '/_| ||+ll Il_ll
M
K} . <t 3 |
O>C<) "(’I: “: 1] _r_ H
Y = yr
S
5 |"3emns

(Cm.Tabn I/I.2)T

_Im 1
I
PucyHok 1.1. OctanbHoe - cm.puc. 1.
— PoseTka

. Bunka

o~

X

S| R

(qv] -

= .

= .

5 | EHHE

_Iv Y |
"3emng
!

PucyHok 1.2. OctanbHoe - cm.puc. 1.
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MecTo ana nnombuposaHus

L, (Cwm.Ta6m. 11.6) noTpebutenem 140

522
L (Cw.tabn. V6) — Hanpasnexus
K1/4"TOCT 6111-52 BMOpaLmy

e

ei@ q_/‘\/

S — -~ [ — 41—
L T
100 s

PucyHok 2. Ina mogenen no tabn. /6.

85x85
L eP T H

L1(Cm.1abn. 1A.6)

s30 o1
S27

| .
T =
= ALY . ©
'S %ﬁ, iﬁﬂiw | i g 1 =
S/ \Ew e d\T VAN 5e°
iy = A |

7 i i

PucyHok 2.1. OctanbHoe - cMm.puc. 2.

PoseTka

r—

Bunka

s

L4(Cwm.Tabn. 11.6)
173
H
‘ L
1

!

PucyHok 2.2. OctanbHoe - cMm.puc. 2.
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