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BBEJIEHHUE

JlaHHO€ PYKOBOJICTBO IpEAHA3HAUEHO Ui MOJIb30BaTeNeH, SKCIUTyaTUPYIOIIMX MpeoOpa3zoBaTenu
nasiieHus ruapocraruueckue SG-16, SG-25, SG-25.S, SG-25/C, SG-25.Smart, SG-25.S.Smart (nanee
npeoOpazoBaTei) U COACPKHUT IMapaMeTphl W YKa3zaHUs, HEOOXOAWMBIE JUIsl TMOHUMAHUS MPUHIUIIOB
JEHCTBUS M UCIIOJIb30BAHUS ITPEOOpa30BaTEICH.

[TpeobpazoBarenu SG-25, SG-25.S, SG-25/C u SG-25.Smart, SG-25.S.Smart takke HMEOT
B3pBIBOOE30MACHOE UCTOJHEHHE. JOMONHUTENBHBIE CBEIEHUS 10 B3PHIBOOC30MACHBIM BEPCUSIM
npeoOpazoBareneii npuseaeHsl B [Ipuioxennu Ex. [Ipu MoHTaXe 1 skcIutyaTanuu npeoOpa3oBaresieii B
Exi Bepcusix Hactosimiee PyKOBOJACTBO HEOOXOIMMO WCIONB30BaTh COBMECTHO C YKa3aHHBIMH
[TpunoxeHusimu.

PykoBoACTBO 1O DJKCIUTyaTalliMl COJEPKUT TEXHHYECKHE IapaMeTphl IpeoOpazoBaTeiei,
aKTyaJIbHbIe HA MOMEHT Iepe/iayll JAHHOTO PYKOBOJICTBA B M€YaTh. DTH MapaMeTPbl MOTYT ObITh U3MEHEHBI
0e3 peIBapUTEIHLHOTO YBEAOMIICHHS B PE3yJIbTaTe PadOT MO COBEPIIICHCTBOBAHUIO 000PYI0BaHUS.

[TpousBoauTENb OCTABISET 32 COOOM MPAaBO BHECEHHs] M3MEHEHUH (HE MPUBOASIINX K yXYAIICHUIO
HKCIUTyaTallMOHHBIX W METPOJIOTHUYECKUX TMapaMeTpoB HU3JACNNi) 0e3 OJHOBPEMEHHOTO HW3MEHEHUS
CoJIep>KaHusl PyKOBOJCTBA O AKCIUTyaTallii. AKTyaJllbHOE PYKOBOJICTBO IO SKCILTyaTalliu JAOCTYITHO Ha
caiite www.aplisens.ru.

1. OIIMCAHUE U PABOTA
1.1 Ha3nauenue npeodpa3oBareJiei

[IpeobpazoBatenun  SG-25.Smart, SG-25.S.Smart, SG-16, SG-25, SG-25.S, SG-25/C
IpeHa3HAYeHb! JJI U3MEPEeHUs TITyOMHBI KHUJIKOCTH B OTKPBITBIX pe3epByapax, Koyoauax, dacceiHax,
BOJIOEMaX, CKBXHHAX H T. II.

[TpeoOpazoBarenu SG-25.S.Smart u SG-25.S, npeaHa3HadyeHbl A1 U3MEPEHUsT YPOBHEW CTOKOB, a
TaKXKe TUIOTHBIX WJH BSI3KUX cpel. biaromaps HeGompmoMy nuamerpy npeodpaszoBatens SG-16 moxxoaut
JUIS ©3MEpPEHHs YPOBHS BOJI B KOJIOZLIAX M CKBAXKMHAX, KOTJ]a HY>KHO BBECTU 30H] B TpyOy HEOOJBIIOrO
JTMaMeTpa, rJe HeBO3MOXHO MCIOJIb30BaTh 30H1 SG-25.

[TpeoOpa3oBarenu npeaHa3HaYeHbl s paO0Thl CO BTOPUYHOM PErHCTPUPYIOLIEH U MOKa3bIBarOIIEH
anmaparypoil, peryasTopaMd W JAPYTUMH YCTPOWCTBAMH aBTOMATHKH W CHCTEMaMH YIPaBJICHUS,
paboTaroUMMy ¢ YHU(PHUIMPOBAHHBIMU BXOAHBIMU cUTHasIaMu: 4...20 MA, 0...5 MA, 0...20 MA, 0...10 B.
[IpeobpazoBarenu mpeoOpa3yoT BXOAHOE AaBJIeHHE (ITPEACTABIISIONIEE COOO0M MOKa3aTelb YPOBHS CPEIbI)
B CTaHJApTHBIN curHan 4+20 MA, mepenaBaeMsblil o ABYXIPOBOAHOM juHMK cBsizu (SG-16, SG-25, SG-
25/C, SG-25.S) wnu B nudposoit curran crangapra HART (SG-25.Smart, SG-25.S.Smart  wiu, B
cllyyae CHEIHMaJIbHBIX WCIOJIHEHUH, B CUTHAIbI, NepeJaBaeMble 10 TPEXIPOBOJHON JIMHUM cBs3u: 0...5
MA, 0+10 B (mpumenumo st moaeneii SG-25, SG-25.S, SG-25/C).

[TpeoOpa3oBarenu, ocHaIIeHHbIe Ka0eneM ¢ TOTOIHUTENbHONH 0005104K0i 13 (hroporacta, MOXKHO
UCTIOJIB30BaTh BMECTE C MPOAYKTAMH MTUTAHUS U arpECCHBHBIMH BEIIECTBAMHU.

1.2 Texuuyeckue U METPOJIOTHYECKHE XAPAKTEPUCTHKH
1.2.1 SG-25.Smart, SG -25.S.Smart, SG -25/C.Smart, SG-25.S.Smart /TYTAN
J{uanaszoHbl H3MepeHui

Tum 30112 OcHoBHOI Makc. quana3zos| MuH. nnana3zoH JlonycTuMbIi /Tormyckaemast

rana3zoH M3MEpPEHUI WU3MEpPEHUI CIIBUT Hadalla  |Ieperpys3ka
(FSO) ranasoHa

SG-25 Smart, 0-+-10MmH20(-1+11,5M H20]0,8 m H20 0-+10m H20 100 m H20

SG-25/C.Smart 20 |1 = 11,5 w H20[0.8 m 20 0 - 10 w100 m H20

SG-25.S.Smart 0+100M H20O] -5+ 115 M H20 |8 M H20 0 + 100 m] 700 m H20

SG-25.S.Smart 0+ 16 M H20 1,6 M H20

TYTAN



http://www.aplisens.ru/

1.2.2 SG-25.Smart, SG-25/C.Smart MeTpoJiornyeckne XapaKTepHCTHKHI

e OcCHOBHas MOTPEIIHOCTD <+ 0,1% nus ocuoBuoro auamnasona (FSO)
<=+ 0,3% nns ouamaszona 0 ... 10% FSO
e JlonrocpoyHasi cTaOMIBHOCTh <0,1% (nuamazona) B TeyeHue 2 JeT
e [lorpemHocts U3MEHEHHUS TEMIIEPATYPbI <+ 0,08% (FSO) / 10°C
<+ 0,2% BO BCeM Auana3zoHe TEMIIEpaTypHOH KOMIIEHCALUH
e Jlunama3oH TeMnepaTypHOM KOMIICHCAIIUU -25°+80°C
e [lorpemHocTs OT U3BMEHEHMS HANPSHKEHUS TUTAHUS 0,002% (FSO)/ 1B

1.2.3 SG-25.5.Smart. MetpoJiornueckue napamMeTpbl

e OcHOBHas MOTPEUTHOCTH <=+ 0,16% nnst OCHOBHOTO Mana3zoHa
<=+ 0,4% ma guamazona 0 ... 10% FSO
e [lorpemHocts U3MEHEHHUS TEMIIEPATYPbI <+ 0,08% (FSO) / 10°C

<+ 0,2% BO BceM /Maria3oHe TeMIepaTyp KOMIIEHCAalun
e JlomonHUTENRHAS TEMIIEpaTypHas abcooTHas ommoKka n3Menenus Hyis 10 80 IMa / 10°C
e Jlnana3oH TeMIiepaTypHON KOMIIEHCALUN -25°+80°C
e [lorpemHocTs OT U3MEHEHUS HANPsHKEHUS TUTAHUS 0,002% (FSO)/ 1B

1.2.4 SG-25.5.Smart/TYTAN. MeTrpoJiorndeckne XapaKTepucTHKH

e OcCHOBHas MOTPENTHOCTh <0,2% 11 OCHOBHOT'O JTHaITa30Ha
<0,4% nna nuamnasona 0 + 10% FSO

e [lorpemHocTs U3MEHEHUS TEMIIEPATYPBI <0,1% (FSO)/ 10°C

e <0,3% BO BceM JIMara3oHe TeMIeparyp KOMIEHCAUU

e Jluama3oH TeMIEpaTypHOU KOMIIEHCALUU -25°+80°C

e TlorpemHocTs OT U3BMEHEHUS HANPSYKEHUS! TUTaHUS 0,002% (FSO)/ 1B

1.2.5 SG-25.Smart, SG -25.S.Smart, SG -25/C.Smart, SG-25.S.Smart /TYTAN
DJleKTprYecKHe 1 IKCILUIyaTallHOHHbIe apaMeTpbl

Hanpsoxenne nutanus uis oObyHOTrO McnonHenust 7,5 =55 B DC

Hamnpspkenue nutanus ucnosnnenus Ex 7,5+30 B DC

BrixogHo# curnan 4..20 mA + HART wunu unsepcubiii 20...4 MA +
HART (aByxmpoBoHast JIMHUS ME€PEIavn TaHHBIX)

ConpotuBicHUe Harpy3ku nenu ynpasienus ul Ra[Owm]= (Unwur. [B]-7,5)/0,0225
MU TaHWS

ComnpoTHBICHUE, HEOOXOAUMOE UIsl Tepeaadu

nanbix (HART) 250...1100 Om
BpeMst 00pab0oTKH BBIXOJHOTO CHTHAA 0,022 ¢
JlomoHUTeNbHOE DIIEKTPOHHOE JAeMIlpupoBaHHe 0..30 ¢

Hampsokenne nposepku npoynoct uzossinuu 500 B nepem. Toka mim 750 B noct. Toka
(ITlpu wWcmonb30BaHMM Ta30BOTO PA3psIHUKA HCIBITATEILHOE HANpsHKEHHE OrPaHUYUBAETCS HU
coctasisieT 100 B moctossHHOTO TOKA).
Juana3zon pabouux Temneparyp (CpeaHss Temneparypa)
ITpenenbHas TeMneparypa cpenbl usmepenus: —30...40 °C — cTaniapTHOE UCIOJIHEHHE
—30...80 °C — crenmaibHOE UCIIOJIHEHHE,
B HenocpencTBeHHO#M 6:1M30CcTH OT TIpeoOpa3oBaTesist Hellb3s AOMYCKATh 3aMep3aHusl CPEJIbl.
Junamnazon pabouux Temreparyp s B3pbIBOOE30NacHOTO UCTIOJIHeHHsI cM. B [Ipunoxxkennn Ex.



1.2.6 SG-25 MeTposiornyeckne U TeXHHYECKHE XapaKTePUCTUKHU

JIro0oit nuamazon nu3mepennii ot 1 10 500 M H20 st o6pranoro ucnosuenus v 1 ... 100 m H20 s

Bepcuil EX

PexomennoBanHbie cTangapTHbie quanaszonsl: 0...4, 10, 20, 50, 100 m H20

Jrana3zoH u3MepeHuit

0+-1mH20

0+4wmH20

10 M H20 =500 m H20

Jlommyckaemasi neperpyska

40 x guamnaso”

25 X nuamnazoH

10 X muama3zon
(makc. 700 m H20)

(OCHOBHasI IPUBEICHHAS
[MOI'PEIIHOCTh

0,3%

0,2%

0,2%

/ONOJIHUT. MOrPeIHOCTh, OT]f
M3M. TEMIIEPATYPBl OKP. CPENIbI

tumn. 0,3 % /10 °C
Mmakc. 0,4 % / 10 °C

tur. 0,2 % / 10 °C
Maxc. 0,3 % / 10 °C

CriennanpHOE UCTIONHEHHE MpeoOpasoBarenst SG-25 ¢ MOBBIIIEHHOW TOYHOCTBHIO (MANa3oH

u3mepenuii 0...10 m H20, norpemxocTs —

I'ucrepesuc, nosropsiemocts 0,05%
Honrocpounas crabunbaocts 0,1% unu 1 cm H20 B Teuenue 1 roga
[uana3on temnepatypHoit komnencauuu 0° + 40°C - ctanAapTHBIN,

-10° + 70°C - crieunanbHas BepCUs
Juanazon pabouux temneparyp (cpennss temmneparypa) —30° +40°C

—30° + 80°C — crieruaibHOE MCIIOTHEHHE

0,1 %, cymmapuas orpeursocts 1pu 0...25 °C — 0,3%)

1.2.7 SG-25/Hastelloy MeTposornyeckue 1 TeXHHYECKHE XapaKTePUCTHKH

PekomenyeMble cTanaapTHbIe Auana3zoHsl usmepenns 0 ... 2, 4, 10, 20 m H20

Jwnamna3oH u3mepeHuin

0+-4mH20

10m H20 +~ 20 m H20

Jlonyckaemas neperpyska

10 x quanasou

10 x nuana3oH

OcHOBHasI IPUBEICHHAS
[TOTPENIHOCTh

0,2%

0,2%

I[OHOJ'IHI/IT. MOrpeumHoOCThb, OT

tui. 0,3 % /10 °C
M3M. TeMIIepaTypsl OKp. cpeasijmakc. 0,4 % / 10 °C

. 0,2 % / 10 °C
Mmakc. 0,3 % / 10 °C

['ucrepesuc, noropsiemocts 0,05%

Jonrocpounast crabunbHOCTh 0,1% unu 1 cm H20 B Teuenue 1 roga
Hwnanazon temnepatyp komnencamnuu 0° + 40°C - ctaHIapTHBIH,
Juanazon pabouunx temneparyp (cpennsis Temrneparypa) —30° +40°C

—30° + 80°C — cmenaIbHOE UCIIOJIHEHNE

1.2.8 SG-25.S MeTpoJiornyeckue U TeXHHYECKHE XapPaKTePUCTHKHU

Jlro6as mupuHa auana3zona uzmepenus 2 ... 20 M H20 nnst EX 1 HOpManbHBIX BEpCHid.

Pexomennyembie cTangapTHbie auana3onsl uamepenus 0 ... 2, 4, 10 m H20
Hwnana3on temnepatyp komnencamuu 0° + 25°C - craHmapTHBIN
Juanazon pabouux Temreparyp (cpenHss TeMieparypa)

I'ucrepesuc, noropsieMocts 0,05%

—30° + 40°C

—30° + 75°C - cnenuanbHble BEPCUU




Jlnama3zoH u3MepeHuit

0+2mH20 0+4wmH20 10m H20 + 20m H20

Jlonyckaemasi meperpy3ka 20 x nuana3zoH 20 x nuama3zoH 10 x quanazon

OcHOBHas NpUBEICHHAS 1.5% 1% 0,5%

[IOTPEIIHOCTD

JlormonauTeapHas

[TOTPEIIHOCTH OT U3M. tumn. 0,3 % /10 °C wmakc. 0,4 % /10°C | tun. 0,2 % /10 °C

TeMIiepaTypbl OKp. CpeJIbl makce. 0,3 %/ 10 °C

[lorpemHocTs caBUra HyJst OT

M3M. TEMIIEPATYPhI OKP. CPEIBI tun. 0,4 % / 10 °C makce. 0,6 % /10 °C | tun.0,2 % / 10 °C
Mmakc. 0,3 % / 10 °C

1.2.9 SG-25/C MeTpooru4ecKne 1 TEXHHYECKHE XapaKTePUCTHKH
Huamnazonsl uamepenua 0 ...2;0...4;0... 10 m H20
OcHoBHas norpemHocTs 1%
I'ucrepesuc, nosropsiemocts 0,05%
Jonyctumast neperpyska (moBropsiercs 6e3 rucrepesuca) 10-kpaTHblii Auana3ox
"HyneBas" TemneparypHas ommoka 0,6% / 10°C
[TorpeurnocTs Temneparypsl «auanazona» 0,4% / 10°C
Huama3zon pabounx Temmeparyp (cpeanss remmeparypa) -30° + 40°C
Juana3on temneparyp komnescanuu 0° + 25°C

1.2.10 SG-16 MeTtposornyeckue U TEXHUYECKHE XapaAKTEPUCTHKH
e Jlnanazon usmepenus 0 + 10; 20; 50; 100 m H20
e QOcnosHas ommoOka 0,3%
e ['ucrepesuc u nosropsiemocts 0,05%
e JlomyctuMmas meperpyska (moBropsiemas - 6e3 rucrepesuca) 10-kpatHbiii auana3zon (makc. 700 m
H20)
e Jlmnama3oH pabouux Temneparyp (CpeaHss Temreparypa) 0 +40°C
0 + 80°C - crrennanbHas Bepcust
e Jlnana3oH TeMrepaTypHoi komreHcanuu 0 + 40°C

1.2.11 SG-25, SG-25/Hastelloy SG-25.S, SG-25/C, SG-16 DaekTpuyeckue napaMmeTpsbl

e BrIXomHOM curHai 4 + 20 MA, IByXOpOBOIHAS JIMHUSA MEPEIavn TaHHBIX
0+10 B, nys TpexnpOoBOIHOW JIMHUH.
e ConpoTHBIIEHHE HATPY3KHU:
- i apyxnpoBoanoit muaun Ru [OM] = (Un [B] — Unmux.) / 0,02
- JUTA TPEeXNpPOBOAHOM TUHKA R > 20 kOm
e Hanpspkenue nutanus A1 BbIX. cMrHana 4 + 20 MA, IByXnIpOBOJHAs JIUHUSA T€pelad JaHHBIX:
s SG-25, SG-25/Hastelloy, SG-25.S, SG-25/C 10,5 + 36 B mocr. Toka
s SG-25/Ex, SG-25.S/Ex, SG-25/C/Ex 12 + 28 B nmocT. Toka
e Hanpspk. nutanust nis BeiX. curHana 0=10 B, ansa tpexnpoBoaHoii nunauun: 13 + 30 B mocT. Toka
e Hanpspkenne nutanus misg SG-16 10,5 + 36 B moct. Toka
e [lorpebGmsiemsrii Tok 11 Beixoga 0 —~ 10 B 1o 3 MA



1.2.12 Dnexrpuyeckue napamerpbl Jasa SG-25, SG-25.S, SG-25/C, SG-16
HU3KOBOJIbTHasi Bepcus ""NN"
e Uz - Dnekrponuranme 3,3 + 14,1 B mocTtossHHOTO TOKa
e Tunosrle BeIxogusle curHanel: 0 -2 B,0+2,5B,0+3,3B,0,5+4,5B,0+-5B,0+10B
e Jlpyrue 3HayeHUs BBIXOJHOIO CHTHAajla - IMOJJIEKAT COIJIACOBAHMIO, OJIHAKO CBS3b JOJDKHA
MOJIJICP>KUBATHCS:
e Uwymax < Uz - 1 B nns HanpspbkeHuid nutanus 110 5,6 B
e Uwymax < Uz - 3 B nns HanpsbkeHuid nutanus ot 5,6 B
e ComnportupieHue Harpy3ku R > 20 kOm
e [lorpebnsiembIil TOK OKOJIO 2 MA
e Jlpyrue 3HaueHUs BHIXOJHOI'O CUTHaJa MOCJIE COTIaCOBaHUSI.

1.3 KoHCTPYKIMOHHBIE MATEPHAJIBI
e PaznenurenpHas MmemOpana: craib 1.4404 /1.4435 (316L) - nisa SG-16, SG-25.S, SG-25/C,
SG-25.S. Smart
o Hastelloy C276 - nns SG-25, SG-25.Smart
Kopnyc: Tpy6a u3 cranu 1.4404 (316L) - 3a uckiarouernem SG-25.S.Smart/ TYTAN
u SG-25 / Hastelloy
PasnenurensHas MmemOpaHa 1 Kopryc: THTaH - it SG-25.5.Smart/TYTAN,
Hastelloy - nis SG-25 / Hastelloy
N3meputenbHas ronoBka: Hepkaseromas craib 1.4404 (316L)
XKuakocTb, 3aMoMHSIONIAs KaMepy JaBJICHUS: CHIIMKOHOBOE Macjo
O6omnouka kadesst: moauyperan (ETFE mis SG-25 / Hastelloy)
JlononHurtenbHas obojouka kabens: Tednon (ceprudukar PZH) - (ycranaBiuBaercss mocie
cormacoBanus) u Beceraa B SG-25.S.Smart/TYTAN

1.4 YcrpoiicTtBo u padora

[IpeoOpa3zoBareny AaBieHUs THUAPOCTATUYECKHE pabOTAlOT MyTeM MpeoOpa3oBaHUS W3MEHEHUM
COIIPOTHBIIEHUS  TbE30PE3UCTUBHOTO  MOCTHKA,  NPONOPLMOHAIBHBIX  JlaBleHuI0  (crosba
TUIPOCTATUYECKON J)KUIKOCTH ), B CTAHJAPTHBIN TOKOBBIN curHail. I3MepuTeNbHbIN 2JIEMEHT MPe/ICTaBIseT
cOoO0OH TrepMeTH3UPOBAHHBIM IbE30PE3UCTUBHBIA KPEMHHUEBBIH JaTyMK, OTIENEHHBIH OT Cpejibl
pasaenuTeabHol MeMOpaHO 1 MAaHOMETPUYECKON KHUJIKOCTBIO.

[TpeoOpa3oBarenn uMeOT GOpMYy T'epMETHYHO 3aKphITOrO MMIMHIpPa W BKIOYAIOT B cels
W3MEPUTEIIbHBIN JJIEMEHT C KPEMHHEBOM M TepMETH3MpYIoled MeMOpaHoil, a Takke IUiaTy ¢
JJIEKTPOHHBIMU ~ KoMIoHeHTamH. [IpeoOpazoBarenn SG-25.S.Smart u SG-25.S  nonosHUTENHHO
OCHAIIAIOTCS MEMOpPAHHBIM pa3JeNIUTEIeM, TO3BOJISIONINM BBIIOJHATh U3MEPEHUE TIyOUHBI B IJIOTHBIX
cpenax M cpeiax ¢ B3BEChIO M IPUMECSMH, HallpuMep, B CTOKax (cM. puc. 1, 2).

BoixogHol curHan mepegaeTcsi IO CleUUalbHOMY Kalenro ¢  KamuuIApHOW TpyOKoOH,
NpeHa3HAYCHHON Al COeJUHEHUs OOpaTHON CTOPOHBI HM3MEPHUTEIbHON MeMOpaHbl ¢ aTMoc(epoi.
Bo03MOXHO M3roTOBNIEHUE CIIEIMATIBHBIX UCTIOJHEHHUH peoOpa3oBaresneil ¢ KabensMu B TOMOTHUTEIbHOM
¢dToporutactoBoi obosnouke. droporacroBass 000J0YKa 3aIIMIIAET YacTh Kalels, MOrPYKEHHYI0 B
arpeccuBHYIO Cpelly, I1ie MPOBOJUTCS n3MepeHue. Bo B3pbIBoOe3011acHOM MCHOIHEHUH (TOPOILIACTOBAS
000JI0YKa JOMOJHUTEIBHO OCHAIAETCS HEW30JMPOBAHHBIM IMPOBOJIOM M3 HEp)KaBEIOLIeW cranmu Juis

3aIIUTEI OT JICKTPOCTATUUCCKUX 3apsa0B.
DJNeKTpOHHAs EMb MOKET ObITh U3TOTOBJICHA B ABYX MCIIOTHEHHUSX:

Hudposoe ncnoanenne (mpeodpaszoBarean SG-25.Smart, SG-25.S.Smart, SG-25/C.Smart,

SG-25.S.Smart/TYTAN). Curnan oT u3MEpUTEIILHON TOJIOBKH MPpeodpasyercs B U(POBOM CUTHAI
U TepeJaeTcs B MHUKPOIIPOLECCOp, YHPaBISAIOMMKA paboToil mpeoOpazoBarens. MuKpomporieccop
oOpabaTeiBacT (YHKIMIO MpeoOpa3oBaHUs, BHOCUT TIONMPABKy Ha TEMIIEpaTypHBIE MOTPEUTHOCTH U
BBINOJIHSACT JInHeapu3anuio. [locine 06paboTku 1HMPPOBON CUTHAT CHOBa MpeoOpazyeTcs B aHAJIOTOBBIH
TOKOBBIN cUTHaANI 420 MA ¢ HaJO)KEHHBIM ITU(PPOBBEIM KOMMYHUKAIIMOHHBIM cUTHaJIOM cBsizu HART.

I[J'Iﬂ oOMeHa JaHHBIMU C 30HJAOM IO JIMHUU CBSA3U UCIIOJIB3YCTCA CHCHI/IaHLHBIﬁ KOMMYHUKATOP KAP nnun KOHBEPTEP
npousBoJcTBa Aplisens.

AHaJjioropoe ucnojHenue (npeodpasoBareiau SG-25, SG-25 /Hastelloy, SG-25.S, SG-25/C, SG-
16 u SG-25NN). DnekTpoHHas Lenb MpeoOpa3yeT CUrHA OT U3MEPUTEIBHOM FOJOBKHU B BEIXOAHOM CUTHAIT
4...20 MA. mu60 0+10 B. Brixoanas miens npeodpazoBaTesns ocHaIIeHa GuiabTpoM, KOTOPBIH obecrieunBacT



YCTOMYMBOCTh K IMOMEXaM M 3JIEKTPUYECKUM HMITyJbcaM. OJEKTPOHHAs IjjaTa I'e€pMETHYHO 3alluTa
CHJIMKOHOBBIM KOMITayHJIOM B KOPITyCE U3 HEP>KABEIOIEH CTaJIH.

[TpeoOpa3oBaTenn OCHAIAIOTCS 3JIEMEHTaMU, 00ECTIEYMBAIONIMMH 3aLIUTY OT MEePEHANPSKEHUS:
«GalUTHBIMK» JHOJAMHU JUIsl OrpaHMYCHMsT OpOCKOB HANpsIKEHUs, YCTaHABIMBAEMBIMH MEXIY
IPOBOJAMH, M Ta30BbIMU Da3psAHUKAMHU MEXAY IPOBOAAMU U KopiycoM. [a3oBble pa3psiiHUKU
YCTAaHABJIMBAIOTCA TOJIBKO B UCIIOJHEHUH EX.

1.5 KomniiekTHOCTB
[Tonp3oBarenp MmosydaeT mpeodOpazoBaTeilb B MHIMBUAYAILHOW W/WIM B TPYINIIOBOW YIAaKOBKE.
Bmecre ¢ mpeobpa3oBaTeneM NOCTABISIETCS:
- Ilacnopr uznenus.
- Komusa nexnapamuu (ceprudukara) COOTBETCTBHS.
- Komnwus ceprudukara yTBep KIeHHs TUIIA CPEJICTBA U3MEPEHHUH (1103 3a1pocy).
- PyKoBOZICTBO IO AKCILTyaTaIyH.
- IlynxkTsl ¢) u d) moctymHsl 1o aapecy: Www.aplisens.ru.

1.6 MapxkupoBka

Kaxnpiit mpeoOpa3oBaTelib IMEET ITUKETKY, PACIIOIOKECHHYIO B BEPXHEH YacTH KOpITyca, KOTopas
COJICPIKHT CICAYIOUIYI0 HHPOPMALIHUIO:
JloroTumn (hUPMBI-U3TOTOBUTEIISL.
AJipec 3aBOJ1a-M3roTOBUTENS (MOXKET OBITh YKa3aH aJipec MPeCTaBUTENbCTBA HA TeppUTOpUnP D).
HasBanue ¢pupmsl.
Tun npeoOpaszoBarens u ero 0003HaUYSHHE COTJIACHO HOMEHKJIAaType.
3aBOJICKOI MOPSAKOBBIA HOMEp MpeoOpa3oBaTessl COMNIACHO CHCTEME HyMepaluu, MPUHSATOM Ha
NPEINPUSTHH-U3TOTOBHUTEIIE.
OCHOBHO AMana3oH U3MEPEHUH MpeodpazoBaTess ¢ yKazaHHUEM €IUHUL] U3MEPEHHUS.
MuHuManbHas MIMPHHA YCTAaHABIMBAEMOTO TMAIa30Ha U3MEPEHUIA.
8. BBIXOJHOM cHUTHaN, ¢ yKa3aHUEM €IUHHI] MU3MEPEHMs, COOTBETCTBYIOIIMNA HUKHEMY M BEPXHEMY

npeJieny U3MepeHH (yCTaHOBIEHHOTO IMAaa30Ha).

9. HanpspkeHue mUTaHUS.

arwDdpE

N o

Ha sTtukerke mpeoOpa3oBaTenieil BO B3pbIBOOE30IIACHOM HCIOJHEHUU JIOTIOJIHUTEIBHO HAHOCHUTCS
MapKUpoBKa B3pbIBO3alIUTHI (cM. [Tpunoxenue Ex).

1.7 YnakoBka, XpaHeHHe U TPAHCIOPTHPOBKA

[TpeoOpa3oBarenu cieqyeT ynakoBbIBaTh B MHIMBUAYaJIbHbIE W/WIN TPYNIOBBIE YIIAKOBKH TaKUM
00pa3oMm, 4TOOBI 3aLIUTUTh UX OT MOBPEKICHUM pH TpaHcopTHpoBKe. Kadens HyKHO CBEpHYTh B PYJIOH
nuamerpoM He MeHee 300 MM U 3aUKCUpPOBATh TaKUM 00pa3oM, YTOOBI €ro BUTKH HE CMEIAINCh APYT
OTHOCHUTEIIbHO JpyTa UM BCE BMECTE BHYTPH ymakoBkH. IIpocnenuTs 3a TeM, yTOOBl HE MPOUCXOAUIIO
NOJIOMKH KaOenel B TOYKe BBOJA B CaJIbHHUKOBOE YIUIOTHeHHE. HazemHas, Mopckas WM BO3IyIIHAas
TPAHCIIOPTUPOBKA Pa3pelIatoTCs MPU YCIOBUM NMPEIOTBPALLEHUS MPSIMOI0 BO3IAEHCTBHS aTMOC(EPHBIX
OCaJIKOB.

[IpeoOpazoBareny Hy»KHO XpaHUTh B IPYIIOBBIX YIIaKOBKaxX B MECTE, TJI€ HET MapoB XUMHUYECKHU
AKTUBHBIX BEILIECTB, IpPU TEMIIEPaType M BIAKHOCTH, KOTOPbIE HE IPEBBILIAIOT MPEACIbHBIE
9KCIITyaTallMOHHbBIE 3HAUEHUSI.

1.8 'apanTus
[Tpon3BoauTENs TAPAaHTUPYET Ha/AJIeKaIIee PYyHKIIMOHUPOBAHUE ITpeoOpazoBaTesei B TeueHue
rapaHTUHHOIO CpOKa C MOMEHTa IOKYNKH, YKa3aHHOIO B IacHoOpTe M3AEIHs, a TaKXKe CEpBUCHOE
00CITy’)KHUBaHUE B COOTBETCTBUU C FApAaHTUHHBIMU 00s3aTEILCTBAMU B TEUCHHE TAPAHTUITHOTO TIEpHO/A.

2. UCIIOJIB30BAHME 11O HABHAYEHHIO

2.1 JkenyaTauMOHHbIE OTPAHMYEHHUS
[TpeoOpa3oBaTenn ycTaHaBIMBAIOTCS B MECTaX M3MEPEHMsS YPOBHS JKUAKOCTH B KOJOILAX,
OacceifHax, pe3epByapax, CKBRXHMHAaX W T.JI. MyTEM MOTpyXeHUs B cpeny wuzMmepenus. Kabemb ot


http://www.aplisens.ru/

npeoOpa3oBaTelisi BHIBOJUTCS BBIIIE YPOBHS CPEJbI; €M0 MOXKHO IMOJKIIOYHTH KO BTOPHYHOMY HpUOOpY
HEINOCPEJICTBEHHO WM Yepe3 KIEMMHYIO KOJIOJIKY U JIONOJHUTENIbHBIN Kabeb.

[Tpu n3mMepeHusx B KUAKOCTAX, TEMIIEPATYPA 3aMEP3aHUsl KOTOPBIX HAXOJUTCS BBILIE TEMIIEPATYPbI
OKpPYXAaIoIIero BO3/yXa, HeNb3s JOMyCKaTh 3aMep3aHusl Cpelbl BOKPYr IpeoOpas3oBarenisi; 3TO B
0COOEHHOCTH OTHOCHUTCS K BOJIE B CIIy4a€ MOHTa)ka Ha OTKPBITOM BO3/yXE€.

2.2 YcTaHOBKA U NMOAKJIIOUEHHE

[IpeoOpa3zoBarenb MOXKHO TOJABECUTh Ha Kalejle MHUTaHWSA, HalpUMeEpP, HO TOCKOJBbKY HMeeTcs
OIIACHOCTb 3allENIUTHCS 33 BBICTYNAIOLINE AJIEMEHTHI, PEKOMEHAYETCSl MOJBELINBATH €r0 HAa CTaJIbHOM
TpOCE 3a HEeCYyIIyo IpoymuHy (He oTHocuTcs K SG-16). Ecnu kabenb OyaeT moaBepraThes BO3ACHCTBHUIO
MOTOKA UM TypOYJIEHTHOCTH, €T0 CJIeIyeT IOMECTHTD B 3alIUTHYIO TpyOy, Hanpumep u3 [1BX.

HemocpencTBeHHO mepesa MOMeENICHHEM IpeoOpa3oBaTesisi B CPeAy H3MEPEHHsI CHATh C
& MeMOpaHHbIX pazaenurernei SG-25.S, SG-25.S.Smart, SG-25/C 3aumrHbie kpbimky. [Ipu MoHTaXE
HEOOXOIMMO 00ECIICYHTh 3aIIUTY TPeoOpa3oBaTelis OT yIapoB.
i [IpeoOpa3zoBatenb C JOMOJHUTEIBHONH O00OJIOYKOH M3 (TOpOIUIacTa IMOJIBEIIMBACTCS Ha
CTAJILHOM TpOCe WJIM Ha BHyTpeHHeM KaOene. IIpeoOpa3zoBaTens BO B3pBIBOOE30IIACHOM
MCIIOJHEHUH C MPOBOJOM JUIsi 3a3¢MJICHHsS IOJBCIIMBACTCS Ha CTAIBHOM KaOeie 3a HEeCYIIYIO
[POYIINHY .

2.3 Dj1eKTpHUYECcKoe MOAKIIYEeHne

Crioco6 AIeKTprYeCKUX MOJKITFOUEHHH MToKa3aH Ha puc. 2, 3

Ecnu nuHusg mnepegaud MAaHHBIX MAET TMOJ OTKPBITBIM HEOOM, [UIsi MOJKIIOYeHHUs Kabems
npeoOpa3oBaTells K OCTaJIbHON YacTH JIMHHUH TIepeIavun JTaHHBIX PEKOMEH IyETCsI HCIIOIb30BaTh KJIEMMHYIO
coeTuHUTENbHYI0 KopoOky PP mpousBonctea Aplisens. KopoOka gomkHa uMeTh cTeneHb 3amuThl [P65, HO
HE JIOJDKHA OBITh BO3TYXOHETPOHUIIAEMOH, YTOOBI 00ECIIEUHTh «JIBIXaHWE» aKTUBHOTO W3MEPHUTEIBHOTO
3JIeMeHTa peoOpa3oBarels yepe3 KalUIIpHYIO TpyOKy, KOTopast sIBJISI€TCs YacThlo Kales.

Jis  mpenmoTBpamieHUs 3arpsA3HEHHs  3alpeliaeTcs OTKPBIBaTh KaWIUIIPHYIO TpyOKy; B
KaMWUIIpHYI0 TpyOKy HE JOJDKHA TomnajgaTh Boja. Ecnu NHMHUSA Tepenadyd JaHHBIX SBISETCS OYEHb
JUIMHHOW, PEKOMEH]TyeTCsl BBIMOJIHATh YYacTOK, MY OT KOHIIA Kabens mpeoOpa3zoBaressi, U3 BUTOM
naphl; JKeNaTesbHO, YTOOBl TOUKM BBOJA B JAPYTHe YCTPOMCTBAa OBUIM OCHAILlEHBl CUCTEMOM 3aIlUThl OT
nepeHanpsbkenus, Hanpumep UZ-2 npousBoactsa Aplisens.

KaGenb mpeoOpa3zoBarens U ocTtajgbHas 4acTh JUHUH Mepeladll JaHHBIX JOJKHBI ObIThH 3allUIICHBI
OT MEXaHMUYECKUX MTOBPEKICHHH.

DJeKTpudecKkoe TMOIKIIOUEHHE NpeodpazoBaTesel BO B3PbIBOOE30NACHOM HCHOJHEHUH CM. B
ITpunoxennn Ex.

2.4 HacTpoiiku M peryJMpoBKa

Hactpoiiku 308108 SG-25, SG-16, SG-25/C, SG-25.S n SG-25NN, SG-25 / Hastelloy
BBITNOJIHAETCSI HACTPOEHBI ITPOM3BOIUTENIEM Ha JTMana3oH, yKa3aHHbIN B 3akase. [lomb3oBaTens HE MMeeT
JI0CTyTa K MOTEHIIUOMETPAM «HOJIbY» U «AHarna3oH». HacTpoliku BO3MOKHBI TOJIBKO Y IIPOU3BOAUTEIS.

Hacrpoiiku 30u108 SG-25.Smart, SG-25.S.Smart, SG-25/C.Smart, SG-25.S.Smart/TYTAN
BBINOJIHSICTCS ITpH oMoty 1udposoro uurepdeiica HART, ¢ moMoI1pio0 KOTOPOTo M0JIb30BaTeNb MOXKET,
CpeIu MPOYEro, yCTAaHOBUTH «HOJIb» U IIMPHUHY JHalla30Ha U3MEPEHUS.

MakcuManbHBId HMana3oH YpPOBHS, KOTOPBIM 30HJ MOXET H3MEPUThH, HA3bIBAETCS «OCHOBHBIM
nuanazoHoM» OCHOBHOM JMana3oH MpeCTaBiisieT co00M pa3HOCTh MEXKIY MAaKCUMAaJbHBIMU BEPXHUM U
HIOKHUM  Tipenenamu  u3MmepeHuil. KpuBas mpeoOpazoBanusi 3amporpaMMUpOBaHa B MAMSTH
npeoOpaszoBarenst Uisi OCHOBHOTO JAMana3oHa. JTO JTaJOHHAs KpUBas, KOTOpas HCIOJIb3YeTCs MpHU
BBITOJIHEHUH JTIOOBIX PETYJIUPOBOK, BIUSIONIMX HAa BRIXOJHON CUTHA IpeoOpazoBaTeds.

[Ipy mnpumeHeHHM TMpeoOpa3oBaTesl HCIONb3YETCAd MOHITHE «YCTAHOBJICHHBIM Hama3zoH».
Y CTaHOBIEHHBIM AMANa30H — 3TO JAWANa30H, HWKHUM Ipenen H3MEpPEeHHs KOTOPOr0 COOTBETCTBYET
BBIXOJTHOMY TOKY 4 MA, a BepxHUH npenen usmepenus — Toky 20 MA (wm, cootBeTcTBeHHO, 20 MA u 4
MA B cllydyae MHBEPCHOM KpHBOM mpeoOpa3oBaHusi). Y CTAaHOBICHHBIN JHAaNa30H MOXKET MOKPHIBATh BECh
OCHOBHOW JMana3oH WU TOJHKO €ro 4acTb. Y CTAaHOBJICHHBIM NWAIa30H MPEICTaBISIET COO0M Pa3HOCTh
MEXIY YCTaHOBJICHHBIMH BEPXHUM W HIDKHHM THpeaenamu umepeHuil. IlpeoOGpazoBaTenb MOXKHO



HACTPOUTH Ha JI00O0W JMana3oH W3MEPEHUH B Mpejiesiax OCHOBHOIO JMAaIla30Ha ¢ YYeTOM OTpaHUYEeHHUH,
YKa3aHHBIX B MyHKTaX TEXHUYECKUX TPEOOBAHUN K KOHKPETHON MOJIENH Mpeodpa3oBaTess.

2.5 Kondurypanus u kaaudpoBka npeodpasoarteneii SG-25.Smart, SG-25.S.Smart, SG-25/C.Smart,

SG-25.S.Smart/Tytan.

Konctpykumss  mpeoOpazosareneit  SG-25.Smart, SG-25.S.Smart, SG-25/C.Smart, SG-
25.S.Smart/Tytan mo3BoiseT yCTaHABIMBAaTh M MCHSTH METPOJOTHYECKHE M HACHTH()HKAIMOHHbIE
napameTpsl. B umciio HacTpanBaeMbIX METPOJIOTHUECKUX IMapaMeTPOB, BIHMSIOIINX HAa BHIXOJHOM CUTHAT
npeoOpa3oBaTeis, BXOJIAT:
® CIIMHUIIBI H3MEPEHHI, B KOTOPBIX H3MEPEHHBIH YPOBEHD BBIBOJMTCS HA SKPaH;
® BCpPXHUU NpeeT H3MEPEHHI YCTAaHOBJICHHOTO JTMAITa30Ha;
® HIDKHHI ITpe/esl U3MEPEHUI YCTaHOBJICHHOTO JHAIa30Ha;
® TIOCTOSIHHAsi BDEMEHU U3MEPEHHIA;
® THII XapaKTEPUCTUKU Pe0oOpa30BaHus: INHEHHAS MIIK KOPHEBasl.

B 4ncno MeTponornyeckux napameTpoB, KOTOPHIE HENb3s MEHSTh, BXOAT:
e BEpXHUU IIpesiesl U3BMEPEHUH OCHOBHOT'O AMAa3oHa;
® HIDKHUU IIpeeIl N3MEPEHUN OCHOBHOI'O JINAIIa30Ha;
¢ MHUHHMAJIbHAaAg IIMpUHA YCTAHOBJICHHOTO AHAlla30HaA.

B uncno naeHTH(UKAMOHHBIX MapaMeTpoB, HE OKa3bIBAIOIIMX BIIMSHUS Ha BBIXOAHOM CHUTrHal,
BXOST: apec yCTPOMCTBA, KO YCTPOUCTBA, 3aBOACKON MACHTH(HUKAIIMOHHBIN KOJI, KOJMYECTBO MOJEH
BBOAa (3+20), UCS, TSD, Bepcus mporpaMmsbl, Bepcusi JJIEKTPOHHON CXeMbI, (piiaru, 3aBoJICKOl HOMeED,
ITHKETKa, TabJlM4Ka C ONMHMCaHHEeM, TalJIM4YKa C JaToil, cOOOIIeHHEe, MPOTOKOJBHBIA HOMEp, HOMEp
U3MEpPUTENIbHOM ro10BKHU. [Ipoliecc HacTpoMKHM MapaMeTpoB Ha3bIBAETCS «KOH(MUTYpaLueii».

B uvactHOCTH, HyJEBYIO TOUKY HpeoOpa3zoBaTelsiss MOKHO OTPETYJIMPOBATh TAKMM 00pa3oM, UYTOOBI
KOMIIEHCUPOBATh MIOTPEUTHOCTD B PE3YJIbTAaTE U3MEHEHNS MOHTAKHOTO TOJI0KEHUS.

[IpeoOpa3zoBareny TakKe MOXKHO OTKaJIMOpOBaTh, CUUTHIBAS 3HAYCHHS] BXOJHOIO JABJICHUS C
MOMOIIBI0 KOMMYHHKATOpa. DTOT MPOLIECC U PETYIUPOBKA HYJIEBOM TOUKH Ha3bIBAIOTCS «KAJTHMOPOBKOIN.

Konduryparus u kanuGpoBka mpeoOpa3zoBatTesi BHIIOIHIIOTCS ¢ TOMOIIbI0 KoMMyHuKaTopa KAP-
03 npousBoactea Aplisens, kommyHukatopoB HART npyrux npoussoaureneit mium 11K ¢ koHBepTepom
HART/RS232/USB u nporpammuoro odecrieuernnst RAPORT-2, pazpaborannoro Aplisens.

Onucanue ¢pyHkuuit kommynukaropa KAP-03 umeetcst B pykoBoacTse 1o skciutyaranuu KAP-03,
a uHpopmauuto o npeodbpazoparene HART/RS232(485) MoxxHO HallTH B MH(OOPMALIMOHHOM IPOCIIEKTE
npeobpazoBarenss HART/RS232(485)/USB

[Tocne koHpurypanuu HeoOxoauMo oOecnedyuTh 3alluTy MpeoOpa3oBareneil OT H3MEHEHUus
napameTpoB ¢ oMol komanasl HART [247]. D1o no3BosseT n3dexarh CllydyaifHOro Uil HaMepeHHOT O
U3MEHEHHUs KOH(QUTYpallMOHHBIX JaHHbIX. DYHKIMS 3alIUThl UMeeTcss B KoMMmyHHKaTope KAP-03 u
nporpaMMHOoM obecriedeHun RAPORT-2.

2.6 DxenyaTaniuoOHHOe 00C/yKMBaHHe, PEMOHT M 3aI4acTH

HeoOxoaumo npoBoAUTh NEpUOANYECKHE IPOBEPKH B COOTBETCTBHM C YTBEPKIEHHOW MeToaunkoii
nosepku: MII 207.2-010-2016 «IIpeoGpazoBatenu nasnenus usmepurensHsle APC, APR, PC, PR.
Meroauka nosepkw», yreepxkacaHas OI'YII «BHUUMCy.

Bo Bpems npoBeneHus epUOAUYECKHX MPOBEPOK MpeodpazoBaresst HeOOXOAUMO:

1. Y6enutscs B OTCYTCTBUM NMPU3HAKOB MEXaHMUECKUX MOBPEXKICHUN B BUJE CIEAOB YAAPOB HIU
BMSITHH,;

2. IlpoBepuTh cOoCTOSIHME KaOemsi, KOTOPbIA HE JOJKEH MMETh NMPU3HAKOB M3HOCA, MU3TMOOB WM
UCTHPAHUs BHEIIHEr0 NOKPBITHS; IPOBEPUTH COCTOSTHUE CAIbHUKOBOT'O YIIJIOTHEHHUSI.

KaXXJIbI€ JIBa r0/1a HEOOXOIMMO KOHTPOJIUPOBATH HYJIEBYIO TOUKY (4 MA).

Jns xoHTpons «HyneBoi Touku» (SG-25, SG-25.S, SG-25/C, SG16 u SG-25 / Hastelloy)
HEOO0X0MMO TMOAHATH IpeoOpa3oBaTelb HaJl MOBEPXHOCTBIO >KUIKOCTU M CUUTATh BBIXOJHOH TOK. B
Cllydae CIMIIKOM CHUJIBHOTO OTKJIIOHEHHS OT HYJIEBOIO 3HAYCHHMsS HY)XHO BEPHYTh NpeoOpa3oBaTeib
IPOM3BOJUTENIO ISl BBIIIOJHEHUs HACTPOMKH KPUBOM MpPeoOpa3oBaHUs WIM OTPEryJIMPOBATH HYJIEBYIO
TOYKY BTOPHUYHOI'O YCTPOWCTBA, UCIOJIB3yEeMOT0 BMecTe ¢ mpeolOpas3oBareneM (HarpuMmep, UHIUKATOPA,
peryJsTopa uiy 0JIoKa yrpaBIcHHs).



JlononuurtenbHble mpoBepku. [Ipu ycranoBke mpeoOpa3oBaresns TaMm, Ie eMy MOTYT ObITh HaHECEHBI
MEXaHUYECKUE MOBPEKICHUS, I71€ MOTYT UMETh MECTO U3HOC MOKPBITUS Kabels, U30bITOYHOE JaBJIEHUE,
THJIPABIMYECKNE MMITYJIbChI, OTJIOXKEHHE OCaJKa, KPUCTAJUIM3ALUS WM 5pOo3us MeMOpaHbl MU
NepeHaIpsHKeHUs, MPOBEPKH HYXKHO MPOBOIUTH IO Mepe HeoOxoaumocTu. B xozae mpoBepku oOpaTHUThH
BHUMAaHHE Ha COCTOSHHME MEMOpaHbl U Kabessi, MPOU3BECTH OYHCTKY MEMOpPaHBI U MPOBEPUTH HYJIEBYIO
TOYKY.

Ecnu B TMHUM OTCYTCTBYET TOK WJIM 3HAUYCHHE TOKA M3MEHSETCS CIy4allHbIM 00pa3oM, IPOBEPUTh
JUHUIO Tepefadyd JaHHbIX, KOHTAaKThl B KJIEMMaxX, pa3beMbl U T. H. Eciu JIUHUSA mHepenayu JaHHBIX
HAXOJUTCS B XOPOIIEM COCTOSIHUY, TPOBEPUTH MPABMIIBHOCTD ()yHKIIMOHUPOBAHUS MPeoOpa3oBaTes.

2.7 3ammTa OT nepeHanpsiKeHuii

[lepenanpsokeHuss B pe3yjbTaTe 3JEKTPUYECKUX DPa3psAIoB B arMocdepe MOryT MpeAcTaBiIATh
OMACHOCTh JI NpeoOpa3oBaTess. 3allldTa OT IEPEHAIPsSHDKEHUH MEXIy NpPOBOJAMHU JMHUM Iepeadu
JAHHBIX OOECleYnBaeTCsl 3aIUUTHBIMU JMOJAMM JUIl OTPAaHMYEHHUS CKAUYKOB HANpsOKEHUs, KOTOpHIE
YCTaHABJIMBAIOTCA B IIPE0OPa30BATENSAX BCEX TUIIOB.

JUist 3a1uThl OT NepeHanpsHKeHUH MeX1y JIMHUEH nepeaayd JaHHbIX U KOPILyCOM MJIM 3eMiel (He
YCTpaHAETCs 1U0/1aMH, BKIFOYEHHBIMU MEXIY MPOBOJIaMU JIMHUU NI€PEIAYU JAHHBIX ) IIPElyCMaTPUBAETCS
JIOTIOJIHUTEIIbHAS 3aIlUTa B BUJIE Ta30BOT0 pa3psaHuKa. Takke MOKHO UCIIOJIb30BaTh BHEIIHNE 3AIIUTHBIE
yCTpOHCTBa, HanpuMmep cuctemy UZ-2 mpousBojacTBa Aplisens Wil Ipyroe yCTpOHUCTBO.

BHyTpenHss 3ammra npeoOpa3oBaTelieil:

Tun 3ammTa MeXay NpOBOJAMH  (3aIIUTHBIE3AIINTA MEX/Ty IPOBOJAMH H 3€MJICH U/1iTH|
npeoOpa3oBarenst |[IMOAbI  JAJS  OTPAHUYEHUS  CKAYKOBKOPIYCOM — THI 3allUThl, JOIyCTHUMOE
HAIpPSLKEHUS) — JOMYCTUMOE HaNpsKEHUE [HalpsKEHUE
SG-25 ... 68 B noct. TOKa ["azoBble paspaaHuku — 230 B moct. Toka
SG-25.Smart

HanpspbkeHne B 3alIMTHBIX DJIEMEHTaX HE JOJDKHO TPEBBINIATH MAaKC. JOIMYCTHMbIC 3HAYEHUS,
yKa3zaHHbIE B Tabnu1e B cTonouax 2 u 3.

Hampspkenune nposepku npouyHoctd usoisiuu (500 B mepem. Ttoka mnmm 750 B moct. TOKa),
OTHOCHUTCS K NpeoOpazoBaTessiM 0e3 ra30BOro pa3psIHHKa.

B ciydae cHMIIBHBIX CKAQUKOB HampsDKEHHMS MEXIy MPOBOJAMHU JMHUU NPEJOXpPAaHUTEIbHbBIE OB
MOTYT OBITh TOBPEXKIEHBI H3-32 KOPOTKOTO 3aMBIKaHHS (MMOBPEXKIEHHBIA TakuM 0O0pa3oM IHOJ
pojioJDKaeT odecreunBaTh 3aluTy Lenei mpeodpasosarens). [Ipu3Haku NOBpeKACHUSA:

Korna mpeoOpa3oBarenb MOIKIIOYEH K HCTOYHHUKY MUTaHUs, 3HAYCHNE TOKa mpeBbiaeT 20 MA, a
HalpsDKeHWE TMHTaHUS TpeoOpa3oBaTessi COCTABISET MOpSAAKAa HECKOJBKHX COTeH MWLIMBOJBT (B
AKCTPEMAITBHBIX CITyYasx 0COOCHHO CHUIIBHBIHN Pa3psii MOXKET TIOJTHOCTBIO C)KEYb IIETTH WJIH TIPOBOIA BHYTPH
npeoOpa3oBatelis; B 3TOM cilydae TOK OyaeT coctaBisaTh 0 MA, a BBIXOJAHAs LieNb OyJeT MOA MOJHBIM
HANPSHKEHUEM).

[ToBpexxieHne Tra30BOro (IUIA3MEHHOTO) pa3psIHMKA 3HAYUTEIBHO MEHEe BEpOSTHO, YeM
MOBPEXJICHHE JHOAA, HO TAaKKe MOXET TMPHBECTH K KOPOTKOMY 3aMBIKAHHIO WM CHIDKEHUIO
COIIPOTHUBIICHUS pa3psIHUKA.

IoBpexnenne B pe3yibTaTe MOBBIIMIEHHOT0 JABJICHUS

E1ie oiHOM MoTeHIMATBbHOW TPUYMHON HEMCIIPABHOCTH MPEOOPa30BaTes sBISIETCS TOBPEKICHHE B
pe3yNbTaTe MOBBIIIICHHOTO AaBIICHUS, KOTOPOE MOXKET OBITh BBI3BAHO CIEIYIOIIMMH (pakTOpamu:

3amMep3aHue Cpebl;

JUHAMHYECKUM BO3JCHCTBHEM CHJIBHOTO TEUEHHUS JKUAKOCTH Ha MeMOpaHy TIpH HPOMBIBKE
npeodpaszoBareiis (OTHOCUTCS TIIaBHBIM 00pazom Kk mozaenn SG-25.S, SG-25.S.Smart);

yAapoM TBEPAOTO MpeaIMeTa, HaIpuMep OTBEPTKH, IO MeMOpaHe.

Ecin u30bITOYHOE JaBlIEHHWE BBI3BAJIO TOBPEXKACHUEM KPEMHHMEBOW WM YIUIOTHUTEIHHOU
MeMOpaHbl, TpeoOpa3oBarenh Oojee HENb3s HCHONb30BaTh. (OCHOBHBIMH TPU3HAKAMH TaKOTO
MOBPEXKICHUSI SIBIIIFOTCSI CHUKEHUE BBIXOJHOIO TOKa HUkE 4 MA nnum ero nosslieHue Boime 20 MA u
OTCYTCTBHE pEaKIMy MpeoOpa3oBaTelisi Ha BXOHOE JaBJICHHUE.




2.8 Ouncrka MeMOpaHbI
HakonuBiinecs: 3arpsi3HEHUS 3alpelacTcsl yAaasiTh MEXaHWYECKUMH CPEACTBAMHU, B YACTHOCTHU
CKpeOKamH, MIETKAaMH W T. T., TOCKOJBKY OTO MOXET MPHUBECTH K TOBPEKICHUIO MEMOpPAHBHI.
EMHCTBEHHBIM JIOMMYCTUMBIM CIIOCOOOM SIBJISIETCSI pAaCTBOPEHUE 3arps3HEHUI; TPU HEOOXOAUMOCTH ISt
yIaJIeHUsI MOXHO MCIOJIb30BaTh MATKYIO MIeTOUKy. OcaZok Ha MEMOPAHE MOKET OKa3blBaTh BO3/IEHCTBHE HA
KPHBYIO PpeoOpa3oBaHHsI.
[Tpumep ciocoOOB OYUCTKHU MEMOpaHBI:
B Cllydae HAKHIIM HAa MEMOpaHe W BOKPYI HEe HIKHIOIO YacThb MpeoOpa3oBarels, BKIOYas MeMOpaHy,
HYKHO npuMepHO Ha 20 MUHYT 1orpy3uTh B 10%-ub1it pactBop “KAMIX”, KOTOPBIN MOXKHO IpUOOpECTH
y npousBouTess. OTI0KEHHUS BEHIECTB HEPTIHOTO MPOUCXOXKICHUS CIEIyeT pa3Msrdarb U CMbIBATh
pacTBOpPUTENIEM HIIM MOIOIIUM cpeAcTBOM. OTIIOKEHUSI OPraHWYECKUX BEIIECTB WM MTPOYKTOB MUTAHUS
(cok, cupomn ¥ T. I.) CIEAYET pa3MArdyarb B TEIJIOW BojJe ¢ TeMieparypoi 1o 85 °C uinu B MoroueM
CPEICTBE B CIIyyae >KUPHBIX OTIOKEHUI.
[Mocne ymanenus ocajka 4acTH, KOHTAaKTHPOBABIIME C PACTBOPHUTEIEM, HEOOXOIUMO TIIATEIHEHO
npoMbITh. HeoOxoaumo coOmionaTe caHUTapHble HOPMBI M TpaBWia TEXHUKH 0O€30MacHOCTH,
OTHOCSIIIUECS K COOTBETCTBYIOIIMM XUMHKATAM.
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IMPHUJIO’)KEHUE Ex.01

BBEJIEHUE

JlanHOE TPWIIOKEHUE OTHOCHUTCS TOJBKO K mpeoOpazoBatemsiMm SG-25.Smart, SG-25.S.Smart B
ucnonHeHnn EX, WMEIONMM MapKHpPOBKY Ha Ta0nmuke W ykasaHHbIM B Ceprudmurare COOTBETCTBUS
TpeOOBaHUSIM TEXHUUYECKOTO PerjaMeHTa TaMOKEHHOT0 coto3a «O 6e30macHoCTH 000pyI0BaHUS 1J1s paOOTHI
BO B3pbIBoomacHbIX cpenax» (TP TC 012/2011).ITpunokeHne CONEpKUT AOMOIHUTEIBHYIO WH(HOPMAITHIO,
OTHOCSIIYIOCA K ITpeo0pa3oBaressiM B UCOIHeHUH EX.

W CIIOJIb30BAHUE IMTPEOBPA30OBATEJIEM BO B3PBIBOOIIACHBIX 30HAX
[TpeoOpa3zoBareny M3roTaBIMBaOTCS B cooTBeTcTBUH ¢ TpeboBanusimu TP TC 012/2011 u TOCT P
MDBK 60079-11-2010, TOCT P MK 60079-0-2011, TOCT 31610.26-2012(M3K 60079-26:2006).
[TpeoOpaszoBarenu MOTYT paboTaTh BO B3PHIBOOIIACHBIX 30HAX MOMEMICHUH M HAPYKHBIX yCTAaHOBOK, a
TaK>XKe B 30HAX, OMACHBIX 10 BOCINIAMEHEHHUIO roprouel nbuiH, cornacHo Ex-mapkuposke u ['OCT IEC 60079-
14-2011, permaMeHTUPYIOLIUM MPUMEHEHHUE 3JIEKTPOOOOPYAOBAaHHS BO  B3PBIBOOMACHBIX 30HAX.
[IpeoGpaszoBarenu BITyCKAIOTCA CO claeaAyoummMu Ex-mapkupoBkaMu
- OExiallC T4/T5/T6 Ga X
- OExiallB T4/T5/T6 Ga X (Bepcusi ¢ kadejieM Bo ()TOPOIIACTOBOI 000J104Ke)
- PO Exial Ma X (B kopryce U3 HepkaBeloLei cTaan)
cornacHo ceptudukary coorserctBust Ne TC RU C-PL.AA87.B.00166/19

MAPKHPOBKA.
Ha mpeoGpasoBarenu B ncnonneHnn Ex HaHeceHa MapKUPOBKaA, KOTOpast BKIIOYAET:
— HaMMEHOBaHUE MPEINPUATUA-U3TOTOBUTENS MU €r0 3apEerUCTPUPOBAHHBIN TOBAPHBIN 3HAK;
- o0o3HauyeHHe TUNa npeodpa3oBaTes;
—  3aBOJCKOM HOMED U IOJ BBITYCKa;
- Ex-mapkuposBky;
- CpenuanbHbIM 3HaK B3pbIBOOE30IIACHOCTH;
- /Imama3oH TeMIiepaTyp OKPY’KaroIleH cpeasl;
— BxoaHnble uckpobe3omnacHble napaMmeTpsl;
- HAMMEHOBAaHME WJIM 3HAK LIEHTpa M0 cepTu(dUKaluy U HOMEp cepTU(UKaTa COOTBETCTBUS.

KOMIIJVIEKTHOCTb
[Tonp3oBarens moayyaet npeoOpa3oBaTesib B UHAMBHIyadIbHON W/UIM B TPYIINIOBOM ynakoBke. Bmecte
¢ mpeoOpazoBaTeseM MOCTaBIIAETCS:
- Ilacnopt uznenus.
- Kommus gexmapanuy cOOTBETCTBHSI.
- Komus ceptuduxara coorserctBust TpedoBanusam TP TC 012/2011 (mo 3anpocy).
- PykoBOICTBO MO AKCIUTyaTaINH.
[TynkTsl 2, 3 1 4 moctynHsl 10 agpecy: Www.aplisens.ru

JONMYCTUMBIE BXO/IHBIE ITAPAMETPbI

3aBUCHMOCTh BXOJIHBIX HCKPOOE30MacHbIX TMapaMmeTpoB mpeoOpa3oBareneit B Ex-ucmomHeHWH OT
TEMIIEPATypHOTO Kllacca MpeoOpas3oBareneil mpuBeleHa B cepTU(HUKATE COOTBETCTBHS B3PHIBO3AIIUTHI.
Konkpernsie 3nauenus Ui, li onpeaensiroTess U3 MakCUMaJIbHO JOMYCTUMON BXOJHOW MOIITHOCTH M HE MOTYT
BO3/ICHICTBOBATH Ha BXOJ MpeoOpa3oBaTeneil 0JHOBPEMEHHO.

Tabnuua 1. BxogHbie uckpobesonacHble napameTpbl npeobpa3sosarenei

TemnepatypHeIn knace, °C Ui,"B li, A Pi, "Bt Ci, H® Li, MIH
T6/T5T4 (50/70/80) 28 0,1 12 11 1,0
T6/T5T4 (40/80/80) 24 0,05 0,7 1" 1,0

[Tpumep mpakTUYECKOH peanu3auy MuTaHus mpeoOpa3oBaTeis
TunoBas cxema nuTaHus npeoOpa3oBareiell MpeycMaTpuBaeT IpUMEHeHue 6apbepa 0€30I1aCHOCTH CO
CIIEAYIOIIUMH ITapaMeTpaMu:


http://www.aplisens.ru/

Uo=28 B, 10=0,093 A, Rw=300 Om, P0=0,65BT.
DOKBUBaJEHTHAs CXeMa MUTaHUs Mpeodpa3zoBaTelis MPUBEACHA HA pUCYHKE 1.
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Pucynok 1. DxBuBaJIeHTHAs cXeMa MUTAHUS TPEOOpa3oBaTes

OJKJIKOUEHUE ITPEOBPA30BATEJIEM B Ex UCIIOJTHEHUU.

[IpeoOpa3zoBarenr u Jpyroe oOOpYyIOBAaHHUE B HM3MEPUTEIBHOW DIIEKTPUYECKON eI

& JOJOKHBI OBITH BBIMIOJHEHBI B COOTBETCTBHHM CO CTaHJApTaMHd HAa HCKPOOE30macHoe U

B3pbIBO3AIIUIIEHHOE 000pynoBaHue. JIOMKHBI ObITh BBHIOJHEHBI BCE YCJIOBUS HCIOIB30BaHUS

AIIEKTPOOOOPYIOBAHUSI BO B3PBIBOONACHBIX 30HaX. HecoOmiomeHne 3Tux TpeOOBaHUN MOXKET
MIPUBECTHU K B3PBIBY M CBI3aHHOMY C 3TUM PUCKY JJISl YETIOBEKa.

YepHblin
3eneHbiit (3kpaH kabens)

KommyHukarop aonxeH Buits ceprudmumposaH
Aana D350Tb| BO Bapmaoonacmﬂ JOHe.

B npotvBHOM Cnyuae HacTpoliky npeobpasosarens
HeobxoavMo Npou3eoauTs B 6e3onacHoil 30He
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CIIEHUAJIBHBIE YCJIOBUA IPUMEHEHUA

[Mutanue npeodpaszopareneit ¢ Ex mapkuposkoit 0Ex ia IIC T4/T5/T6 Ga X, 0Ex ia IIB T4/T5/T6 Ga
X, PO Ex ia I Ma X [0IKHO OCYLIECTBIATBCS depe3 Oapbepbl MCKPO3aLIUThl C BUAOM B3PBHIBO3ALLUTHI
«MCKpoOe30macHasi 3JeKTpUYecKas IeNb» YPOBHS «ia» C COOTBETCTBYIOIEH OO0JIACTbIO NPUMEHEHUS,
uMmeromme ceptudurat coorsercteus TP TC 012/2011.

WNHAyKTUBHOCTh M €MKOCTh HCKPOOE30IIacHBIX IIeTeil, B TOM YUCIIe IPUCOCTUHUTENbHBIX Kabeneil, He
JOJKHBI MPEBBIIATh MAaKCUMAJIbHBIX 3HAYEHMH, yKa3aHHbIX Ha Oapbepe HCKPO3AIIUTHI CO CTOPOHBI
B3PBIBOONIACHOM 30HBI.

[Ipu pemoHTe KOpmyca mpeoOpa3oBaTesiell C BbINICYKA3aHHBIMM MapKHUPOBKAaMM B3pPbIBO3ALIUTEI
HE00XO0IMMO UCIOJIb30BaTh 3aMaCHbIC YaCTH MPEANIPUITUSA-U3TOTOBUTEIIS.



INPHJIO)KEHUE Ex.02

BBEJIEHUE

JlaHHO€ MPHUIIOKEHHE OTHOCUTCS TOJILKO K mpeoOpasosarenssm SG-25, SG-25.S, SG-25/C
B WCIOJNHCHMH EX, WMEIONMM MapKUpOBKY Ha Tabiwuke W ykazaHHbIM B Cepruduxare
COOTBETCTBUS TPEOOBAHUSAM TEXHHUYECKOTO PEriiaMeHTa TaMOXKEHHOTO coro3a «O Ge3omacHoCcT!
obopymoBanus i paboTsl BO B3pbIBoomacHbIX cpenax» (TP TCO012/2011).

[lpunoxeHue  COACPKHUT  JOMOJHHUTEIbHYID  WHPOPMALUIO,  OTHOCAIIYIOCS K
npeoOpa3oBaTesiM B HCIIOTHEHUU EX.

HCIIOJIb30BAHUE ITPEOBPA3OBATEJIEN BO B3PBIBOOITACHBIX 30HAX

[IpeoOpazoBarenn U3roTaBIUBaOTCA B cOOTBETCTBHM ¢ TpeOboBanusmu TP TC 012/2011 u
I'OCT P M3K 60079-11-2010,'OCT P M3K 60079-0-2011,I'OCT 31610.26-2012(M3K 60079-
26:2006).

[IpeoOpaszoBareny MoryT paboTaTh BO B3PBIBOOIIACHBIX 30HAX IMOMEIICHUN W HAPYKHBIX
YCTaHOBOK, a TaKXK€ B 30HAaX, OMACHBIX MO BOCIUIAMEHEHUIO TOprOYed MbLIM, corjacHo Ex-
mapkupoBke u  ['OCT IEC  60079-14-2011, pernameHTUPYIOIIMM  TpPUMEHEHUE
ANEKTPOOOOPYIOBAaHUS BO B3PBIBOOMACHBIX 30HaxX. lIpeoOpa3zoBaTenu BBITYCKAIOTCA CO

cienyromumu Ex-mapkupoBkamu (coriacHo ceptudukara coorserctus TP TC 012/2011) Ne TC
RU C-PL.AA87.B.00166/19

OEx ia IIC T4/T5/T6 Ga X
0Ex ia IIB T4/T5/T6 Ga X (Bepcusi ¢ kadeseM B0 (GToponiacToBoii 000,104Ke)
PO Exia | Ma X (B kopmyce 13 Hep:KaBelolIeil cTajin)

MAPKHPOBKA.

- Ha npeo6pa3oBatenu B ucnonHenuu Ex HaHeceHa MapKUpOBKa, KOTOPAst BKIKOYAET:

— HAauMEHOBAaHUE MPEANPHUATHSA-U3TOTOBUTENS WIM €ro  3aperuCTPUPOBAHHBIN
TOBapHBIN 3HAK;

— o0o03HaveHue TUma npeodpazoBares;

—  3aBOJICKOM HOMEp M T'OJ] BBIITYCKa;

- Ex-mapkupoBky;

— CrenunanbHbIN 3HaK B3pbIBOOE30MIACHOCTH;

- Jlnana3oH TeMIlepaTyp OKPY>KaroIleH Cpesl;

- Bxopanble uckpoOe3onacHble TapaMeTphl;

— HauMMEHOBaHME WIM 3HAK IEHTpa MO cepTUHKAIMM U HOMep cepTudukara
COOTBETCTBHUSI.

KOMIIJIEKTHOCTb
[Tonb3oBarens modyyaeT mMnpeoOpa3oBaTelb B HWHAWBHIYAIbHON W/MIW B TPYIIOBOM
YIaKOBKeE.
Bwmecre ¢ mpeoOpa3oBaTenieM MOCTaBISETCS:
1) Ilacmopt uznenus.
2) Komwms nexnapanuy COOTBETCTBHSL.
3) Komus ceprudukara coorsercrBus TpedoBanusm TP TC 012/2011 (o 3ampocy).

4) PyKOBOJCTBO IO DKCIUTyaTalUu.
OyHKTHI 2, 3 1 4 nocTynHsI o axpecy: Www.aplisens.ru.

JAOIIYCTHUMBIE BXOJAHBIE ITAPAMETPbBI

3aBUCUMOCTh BXOJHBIX HMCKpOOE30macHbIX MapaMeTpoB mpeoOpasoBareneii B Ex-
UCTIOJIHEHUU OT TEMIIepaTypHOro Kiacca mpeoOpa3oBaTeneil mpuBeneHa B cepTH(HKATE
COOTBETCTBUS B3pbIBo3amuThl. KoHkperHble 3HadueHus Ui, |i onpeaensorcs 3 MakCUMalbHO
JOMyCTUMON BXOIHOM MOIIHOCTM M HE MOTYT BO3ACHCTBOBATH Ha BXOJ HpeoOpasoBareleit
OJTHOBPEMEHHO.


http://www.aplisens.ru/

Tabnuua 1. BxogHble uckpobesonacHble napameTpbl npeobpa3sosareneit

TemnepaTypHeIX Knace, °C Ui,"B li, "A Pi, "Bt Ci,H® | Li,mlH
T6/T5/T4 (53/68/75) 18
T6/T5/T4 (56/71/75) 1,6
T6/T5/T4 (60/75/75) 28 0,1 13 30 0,75
T6/T5/T4 (65/75/75) 1,0
T6/T5/T4 (69/75/75) 0,7

[Ipumep npakTHUECKON peanu3alii MUTaHus Ipeodpa3oBaTes.
TunoBas cxema nmuTaHus mpeodpa3zoBaTeliell IpeycMaTprBacT MPUMEHEHHE Oapbepa

Oe3onacHocTH co cieayrommmu napamerpamu: Uo=28 B, 10=0,093 A, Rw=300 Ow,
Po=0,65BrT.

OKBUBaJICHTHAS CXeMa ITUTaHUS npeo6pa3013aTeJ1;1 IIPpUBCICHA HA PUCYHKC 1.
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PI/ICYHOK 1. DKBUBaJICHTHAsS cXeMa IIUTaHUs npeoGpa3OBaTen$1

MOJKJTIOYEHUE TPEOBPA3OBATEJIEN B Ex UCIIOJTHEHHUN.

BSprBOOHaCHaﬂ 30Ha Be3sonacHas 30Ha
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[IpeoOpa3zoBarens u jApyroe o0OpyIAOBaHHE B HM3MEPUTEIBHOW HIIEKTPUUYECKON IIEeNH
JOJDKHBI  OBITH  BBINOJIHEHBI B COOTBETCTBMU CO CTaHJapTaMM Ha HCKpoOe3onacHoe U
B3pbIBO3AIIMIIEHHOE 000pynoBaHue. J{OMKHBI OBITH BBIITOJIHEHBI BCE YCIOBUS HCIOIb30BaHUS
3JIeKTpO0OOPYIOBaHUS BO B3pBIBOOINACHBIX 30HaX. HecoOmioneHue 3THX TpeOOBaHMI MOXKeET
IIPUBECTHU K B3pBIBY U CBSI3aHHOMY C 3THM PUCKY JUISl YEJIOBEKA

CIIELIMAJIBHBIE YCJOBUAINIPUMEHEHUS

[Tutanue npeoOpaszoareneit ¢ Ex mapkuposkoit 0Ex ia IIC T4/T5/T6 Ga X, OEx ia IIB
T4/T5/T6 Ga X, PO Ex ia I Ma X 10/DKHO OCYIIECTBISATHCS Yepe3 Oapbepbl HCKPO3AITUTHI C
BUZIOM  B3PBIBO3ALIUTHI  «HCKpoOe3omacHasi d3JeKTpUYecKas IIelb» ypPOBHI «ia» ¢
COOTBETCTBYIOIICH 007acThl0 TMpPUMEHEHHUs, uMmermue ceprudukar coorserctBusi TP TC
012/2011. WHIYKTUBHOCTP M €MKOCTh HCKPOOE30IACHBIX IeNei, B TOM  YHCIIE
MIPUCOEANHUTETBHBIX KaOese, He TOJKHBI IPEBBIIIATh MAaKCUMAJIbHBIX 3HAUEHU, YKa3aHHBIX Ha
O0apbepe HMCKpO3aIlUTHl CO CTOPOHBI B3pbIBOONMAacHO 30HBEL Ilpu pemoHTe KOpmyca
npeoOpa3oBareieil ¢  BbIIIEYKa3aHHBIMH ~ MapKHUpPOBKaMU  B3pPbHIBO3AIIUTHI  HEOOXOAUMO
UCIOJIb30BATh 3aIIaCHBIC YaCTH MPEANPHUITUSA-U3TOTOBUTEIIS.



