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1. BBEAEHUE

PykoBoACTBO MO 3KcniyaTauuv COAEPXWUT CBEAEHMS O KOHCTPYKLUWW,
npyHUMNE OEeWCcTBUS, XapakTepuctukax npeobpasoBaTenent OaBrneHUA n3-
mMepuTenbHbix AVP-10U, AUMP-10P n ykasaHusi, Heobxoaumble Ons npa-
BUIbHOM 1 6esonacHon akcnnyatauun npeobpasoBaTenen.

2. ONMNCAHUE U PABOTA
2.1. HasHavyeHue nsgenun

2.1.1. TpeobpasoBaTenn aaeneHusi nameputenbHole AUNP-10U, ANP-
10P (manee — npeobpasoBatenu) npegHasHaveHbl Onsi U3MEPEHUA U He-
npepbIBHOrO NpeobpasoBaHusa 3Ha4YeHU abCcontoTHOro AaBneHns, n3bbiTou-
HOro gaBneHusi, n3bbITOYHOro AaBNEeHWA-pa3peXeHnNs, PasHOCTU AaBneHun
XUOKNX U ra3oobpasHbix, B TOM YMCIE arpeccuBHbIX, Cped B YHMULUMPO-
BaHHbIN BbIXOAHOW CWUrHam MOCTOSIHHOIO HanpsbkeHWs unm undpoBOn cur-
Han.

MpeobpasoBaTenn MCNonb3ylTCA B CUCTEMAxX aBTOMaTU4ECKOrO KOH-
TpOns, perynnmpoBaHus 1 ynpaBneHns TEXHONOrMYECKUMI MpoLieCCamMu.

[MpeobpasoBatenu BbinyckatoTcd B ABYX Moaudukaumsx AMP-10U,
ANP-10P, oTnmMyaowmxcs KOHCTPYKTUBHBIM UCMOSTHEHMEM U (DYHKLMOHAaNb-
HbIMW BO3MOXXHOCTSIMM.

MpeobpazoBaTeny UMEOT NCMOMNHEHNS, NPUBEAEHHbIE B Tabnuue 2.1.
Tabnuua 2.1 - Bug ucnonHexnuns

Bua ncnonHenus Ko Koa npu
MCNONHEHUs 3akase

O6LenpoMbILLNEHHOE - -
BspbiBo3aLumilieHHoe Ex Ex
«mMckpobesonacHas anekTpuyeckas Lenby
BspbiBosalumiieHHoe Exd* Exd*
«B3pbIBOHENPOHML@emMas obonoyka» *
* - ina npeobpasoBaTenew B kopnyce Al-14.

2.1.2. B cootBeTcTBUM ¢ TOCT 22520-85 npeobpasoBaTenu SBNSOTCS:

- M0 Ymcny npeobpasdyemblx BXOAHbIX CUrHaNoOB — O4HOKaHanbHbIMU;

- N0 uucny npeobpasyemblX BbIXOOHbIX CUrHaNoB — OAHOKaHasbHbIMU:

(yHMMUMPOBaHHBIN CUrHan MOCTOSIHHOrO HanpsxeHus ansa AUP-10P un

uuncppoBon curHan no GuHapHomy npotokony MVU gna AUP-10 U);

- MO 3aBUCUMOCTU BbIXOQHOMO CMrHamna oT BXOAHOrO - C JIMHENHOW 3aBu-

CUMOCTbIO.

2.1.3. B AUP-10U, AMP-10P npegycmoTpeHa 3awuta oT obpaTHoM no-
NSPHOCTM NUTAIOLLLETO HAMPSKEHUS.



2.1.4. AUP-10U nopaepxuatoT 6uHapHbin npotokon MVU (cm. Mpuno-
XeHue B) n moryt nepegasatb MHopMauuo 06 M3MepsemMon BenuYMHe B
umMdpposom BMae.

LindppoBon curHan MoxeT npuHuUmatbcs u obpabaTbiBatbcs N0ObIM
YCTPOWCTBOM, NOAAEPXMBaOLWMM OuMHapHbIi npotokon MVU . Lindposoi
BbIXO[, UCMOMb3yeTcs ANA CBA3M nNpeobpasoBaTtens C NepcoHanbHbIM KOM-
nblOTEPOM MM KoHTponnepom vepe3d UART uHTepdenc. MNMpn atom moryt
ObITb BbIMNOMHEHbI TakMe onepauuun, Kak: yCTaHOBKa Hynsi, YTeHWe uamepse-
MOro JaBneHuns v ap.

2.1.5. BaspbiBob6e3onacHble AUMP-10ExU, AMP-10ExP npeagHasHa4eHbl
Ons NPUMEHEHNs1 BO B3PbIBOOMNACHbIX 30HaX, COOTBETCTBYIOT TpeboBaHuAM
TP TC 012/2011, TOCT 31610.0-2014 (IEC 60079-0:2011), TOCT 31610-
11-2014 (IEC 60079-11:2011), nmetoT BUA B3pbIBO3ALLMTbI «MCKpobesonac-
Hasi arnekTpuyeckas Lenb» YPOBHS «ia» U MapKMpoOBKY B3pbiBo3awmTbl 0EX
iallB T6 Ga X.

2.1.6. BapbiBo6e3onacHble AVIP-10ExdU, ANP-10ExdP npeaHasHauveHbl
ONS MpUMEHEHNS BO B3pbIBOOMACHbLIX 30HAX, COOTBETCTBYHOT TpeboBaHMAM
TP TC 012/2011, TOCT 31610.0-2014 (IEC 60079-0:2011), TOCT IEC
60079-1-2011, umeloT BUA B3pbIBO3ALUNTBI «B3PbIBOHENPOHMLI@EMasa 060-
noyka «d» n mapkmpoBky B3pbiBo3dawmtbl 1Ex d [IB T6 Gb X.

2.1.7. T1o yCTOMYMBOCTU K MEXAHUYECKUM BO3LOENCTBUAM NMPU 3KCnnyaTa-
uun npeobpasoBaTenn OTHOCATCHA K rpynnam ucnonHenuns V2, G1, G2 co-
rnacHo FOCT P 52931-2008 u Tabnuue 2.6.

2.1.8. lpeobpasoBatenu YCTOMYMBbLI K 3MEKTPOMAarHWTHbLIM MoMexam,
npuBeAeHHbIM B Tabnuuax 2.2, 2.2.1.



Tabnuvua 2.2 — YCTOMYMBOCTb K 3NeKTpoMarHnTHbIM nomexam AUP-10U,
ANP-10P B kopnyce HI-06 no NOCT 32137-2013

CTeneHb XeCcTKoCTH

B cooTtBeTCTBUM C
rOCT 32137-2013

3MEeKTPOMarHUTHONM | XapakTepucTuka BUaoB no- 3pauenme
obcTaHoBKM MO mex rpynna  |KpuTepuii kayecTsa
FOCT McnonHeHNspyHKLUMOHMPOBaHNS
MwukpoceKkyHAHblE UMMYNbC-
2 Hble
FOCT P 51317.4.5- ”“‘Z“V”I%X‘? Bonbuwoit arepriy 1 kB i B
99 ( )
e rogaya NOMEXM Nno cxeme
«NPOBOA-3EMIIAN
3
FOCT 30804.4.4- HaHocekyHAHbIe MMMYNbCHble 1B m B
2013 nomexu (HWM)
3 OnekTpocTaTtuyeckune pasps-
FOCT 30804.4.2- | A (9CP) o i B
2013 e KOHTaKTHbIN pa3pss 8 Kk
e BO3AyLUHbIV pa3psa
3 PagnoyactoTHOe anekTpo-
FOCT 30804.4.3- | MarHuTHoe none (PUIr) 10 B/m i B
2013 B nonoce 4actot 80-1000
My,
3
[FOCT P 51317.4.6-| KOHAYKTUBHbIE romexw, & fo- 10B i B
99 noce vactort 0,15-80 MI'y,
4 MarHuTHoe none NpoMbiLL-
OCT P 50648-94 | nenHou yactoTbl (MIMIMY):
e ONUTENbHOE MarHNTHoe 30 A/m 1l} B
4 none
[OCT P 50648-94 | e kpaTkOBpeMEHHOE MarHMTHoe Il B
none 400A/m
4 MmnynbcHoe mMarHuTHoe none
FOCT P 50649-94 | (VM) 300 A/m i B
4 3aryxatoLee konebatenbHoe
FOCT P 50652-94 | marHutHoe none (3KMI) 30 Alm i B
AmMuccrst HaycTpuanbHbIX
nomex:
e B nonoce yactot 30-230 30 ob
My B okpyxatoLee npo-
FOCT 30805.22- | cTpaHCTBO ) CootsetcTByeT
2013 SmMuccns nHayCTpUanbHbIX ans TC knacca B
romex:
e B nonoce yactot 230-1000 37 ob

MIu B okpyxatoLiee npo-
CTPaHCTBO

Mocne cHatua BosgevictBust nomexu AUP-10U HopmanbHO dyHKUMOHMpPYOT. Bosgen-
CTBME MOMEXU BbI3blBAeT KPaTKOBPEeMEHHOe HapylueHue yHkumoHmpoBaHve AWP-10U c
nocregyolwmuM BOCCTaHOBMNEHWEM HOPMarnbHOro (OyHKLUMOHMPOBaHWUSA Mocne npekpalleHus

NnoMexun.
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Tabnuua 2.2.1 — YCTOMUYMBOCTb K 3NeKTpOMarHUTHeIM nomexam ANP-10U,
ANP-10P B kopnyce Al'-14 no OCT 32137-2013

CreneHb XeCTKoCTH

B cooTtBeTCTBUM C
FOCT 32137-2013

3MeKTpoOMarHnTHon | XapakrtepucTvka BUAoB no- 3nauenme
obcTaHoBKM NO Mex rpynna  |KpuTepuii kayecTsa
roCT McrnonHeHNsPYHKLMOHMPOBaHNS
MwukpoceKkyHAHble UMMYnbC-
2 Hble
FOCT P 51317.4.5-| MOMeXV1 GonbLuoi aHeprim 1 kB I A
99 (MUMN):
e rogaya NnoMexu no cxeme
«NPOBOA-3EMIS»
3
FOCT 30804.4.4- :':;Zﬁj"(ﬁﬁ;‘)"e VIMIYTISCHBIE | 1 B I A
2013
3 dnekTpocTaTtuyeckue pasps-
rOCT 30804.4.2- | A& (CP): i A
2013 e KOHTaKTHbIN pa3psag 6 kB
e BO3AyLUHbIV paspsg 8 kB
3 PagnoyactoTHoe anekTpo-
FOCT 30804.4.3- | MarHuTHoe none (PHMM) 10 Bim i A
2013 B Mosioce 4acToT
80-1000 My
3
FOCT P 51317 4.6- KoHOyKTUBHbIE NMOMexu, B No- 10B i A
99 noce yactort 0,15-80 MI'y
4 MarHuTHoe none NpombiLL-
TOCT P 50648-94 | nexHou yactoTbl (MIMIMY):
® ANUTENbHOE MarHUTHoe 30 A/m 1 A
4 none
[OCT P 50648-94 | ¢ kpaTkOBpEMEHHOE MarHMTHoe Ml A
none 400A/m
4 MmnynbcHoe marHuTHoe none
FOCT P 50649-94 | (VM) 300 A/m I A
4 3atyxatoLlee konebarensHoe
FOCT P 50652-94 | marHutHoe none (3KMIM) 30 A/m i A
3mMuccust HAycTpuasnbHbIX
nomex:
e B nomnoce 4actot 30-230 30 ob
MIu B OKpyxatoLlee npocTpaH-
FOCT 30805.22- | ctBO ) CooTBeTcTBYET
2013 3mMurccust nHayCTpuanbHbIX ona TC knacca A
nomex:
e B oroce yactoT 37 ob

230-1000 MI'y B OKpyxato-
LL{ee MPOCTPaHCTBO

ANP-10P HopmanbHO OyHKLMOHMPYIOT 1 He CO3[atoT MOMeX B YCMOBUSIX COBMECTHOW pabo-
Tbl C annapaTypoi CUCTEM M 3MEMEHTOB, ANISt KOTOPbIX OHW MpeAHa3HayeHbl, a Takke ¢ anna-
paTypoW ApYroro HasHayeHus, KoTopas MOXeT ObiTb MCMonb3oBaHa COBMECTHO C AaHHbIMU
npeobpasoBartensmy B TUNOBOW MOMEXOBOW CUTyaLIMU.
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2.1.9. lNpeobpasoBaTtenu No 3aLULLEHHOCTM OT BO3AEWNCTBUSI OKpYXato-
Len cpeabl B COOTBETCTBUM C:
- TOCT 15150-69 BbINONHEHbLI B KOPPO3NOHHO-CTOMKOM ucnornHenun T 11I;
- FTOCT 14254-2015 umeloT CTeNeHb 3alnThl OT NonagaHus BHyTpb npe-
obpasoBartenen nbinu n Boabl IP65.
2.1.10. MNpeobpa3oBaTenu YCTOMYMBLI K KITMMaTUYECKMM BO3OENCTBUSIM
npuv aKcnnyataumm B COOTBETCTBMM C Tabnuuen 2.3.
Tabnuua 2.3 — KnumaTtuyeckoe ncnonHeHue

Fpynna rocT HnanasoH TemnepaTypr OKpy- Koz
Xatolero Bo3gyxa, °C npwv 3akase
B4 ot +5 go +50 t0550*
ot -10 go +50 t1050
C2 P 52931-2008 ot -10 go +70 t1070
ot -25 po +80 t2580
C3 ot -40 po +70 t4070**
o1 -50 go +70 t5070***
YXI31 15150-69 ot -60 go +70 16070%*
1 * - bazoBoe UcnosHeHue.
2 ** - Kpome mogenen 14x7.
3 *** - o 3akasy. Tonbko Ansa ucnorHeHus no martepuanam 12N, 61N.
4 **** _ o 3aKasy. TOMbKO Ans MCNOoAHeHMs no matepuanam 61N.




2.2. TexHu4ecKue xapakTepmcTuKm

2.2.1. Mogudukaums, ICNONHEHWe, Kog MOLEeNn, psg BEPXHUX Npeaenos
(onanasoHoB) , MakcumarnbHoe (UcnbiTaTenbHoe) aaBnexHne Pycn 1 gonyc-
kaemoe pabovee M30ObITOMHOE AaBneHne Ppagyss. COOTBETCTBYIOT NpuUBe-
OeHHbIM B Tabnuue 2.4,

Mpepenbl gonyckaeMbiX OCHOBHbIX MPUBEAEHHBLIX MOrpeLlHOCTEN, Bblpa-
)KEHHble B MPOLEHTaxX OT BEPXHEro AmanasoHa M3MEPEHWU, COOTBETCTBYIOT
npuBegeHHbIM B Tabnuue 2.5.

Koa mogenun coctont 13 4-x umdp.

MepBas undpa — «1».

BTopas umdpa — BMa M3MEpPSieMOoro AaBneHust:
- «0» - abcontoTHOE AaBneHue;

- «1» - N30BLITOYHOE AaBneHue;

- «3» - N3bbITOYHOE AaBNEHNE-Pa3PEXEHNE;

- «4» - pa3HOCTb AaBMNEeHUNA.

TpeTbs undpa — ko4 BepxHero npegena (guanasoHa) U3MEPEHUn B CO-
oTBeTCTBMM C Tabnuuen 2.4.

YeTBepTas umndpa — MCNOMHEHNE CeHcopa U NCNONMHEeHWe WwTyLepa:

- «0O» - ceHcop ¢ MeTannuyeckon MembpaHou;

- «1» - CeHCop C MeTannuyeckon membpaHOW, UCNOMHEHNE «OTKpbITas

MeMbpaHay;

- «7» - WTyLepHOe UCnonHeHne npeobpasoBaTens pa3HOCTM AABEHUN.



Tabnuuya 2.4 — OCHOBHbIE METPOJIOTMYECKME XapaKTEPUCTUKU

Psi BepxHNX

napameTp, on )
MOANdUKALMS U UC- | MOAEnU (Anﬁaﬂaﬁﬁﬂﬂéﬂgg&%a Pucn | Pras.uss.
NnornHeHne (o V) o FOCT
22520-85
2,5 MMa
1060 1,6 MNa 10 Ma -
AbBcontoTHoe 1,0 MlMa
AaBreHune 600 kMa
AUP-10U-0A 1050 200 A1 2.5 Mna _
AUP-10ExU-0A 550
AUP-10ExdU-[IA e
AUP-10P-[IA 1040 250 Kna .
ANP-10ExP-OA 1041 kMa a -
AUP-10ExdP-0A 100 kMa
100 (110)* kMa
1030 60 kMa 400 kMa -
40 Ma
1190E 16000“';"#: 150 MMa | -
60 MMa -
1190 40 MMa 15?\4 (I_I72 )|
25 MMa
16 MMa
1180 10 MMa 40 |\$||2'|5a) )
6 MMa
MN36bITOYHOE o
AaBnexHue 1170 e Mna 25 (9
AVP-10U-OM 1171 a > (& )
AVP-10ExU-OM 2.5 MMa
AVP-10ExdU-I 2.5 MNa
AUWP-10P-OU 1160 16 MMa 10 (4*%) )
AUP-10EXP-M 1161 o Mo Ml
AVP-10ExdP-aM 6’0 e
1150 400 in: 2,5 (0,9 .
1151 MM
250 kMa
250 kMa
ﬂj(l) 160 klMa 1 MMa .
100 kMa
1130 100 klMa
1131 60 kMa 400 klMa -
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40 kMa

MpogomkeHne Tabnuubl 2.4

Pap BepxHux

M3amepsemblii npe,ueani**
napametp, Koa (ans DA, IV, ) Puc | Poasyas
Moﬁcﬁfﬂﬁiﬂnﬂe n moaenn AnanasoHbl U3MepeHui o
(ans OWB) no TOCT
22520-85
M36bITouHOE 40 klMa
AUP ]%ajnﬂe;llle 1120 25 klMa 100 klMa -
- 7 16 kI
AVIP-10ExU-OM 6
ANP-10ExdU-OU 10 kMa
mg:igg;ﬁf‘ﬂm 1110 6,0 kMa 200 KMa -
AVP-10ExdP-I/ 4.0 Ma
-0,1...2,4 MMa o
Vs6biTouroe 1360 0.1...1,5 MMa 001 -
[aBneHne-paspexeHne -0,1...0,9 Mla
AVP-10U-OMB j
ANP-10ExU-O1B 100...500 krla 2,5 (0,9)
ANP-10ExdU-0VB 1350 -100...300 kMNa MMa -
AVP-10EXP-OMB 1340 -100...150 kMNa
AVP-10ExdP-AVB 1341 -100...60 kMa 1 MrMa .
-50...50 kTa
2,5 Mla
1467 1,6 MMNa - 4 MMa
1,0 MlMNa
630 kMa
. 1457 400 kMNa - 4 MMNa
PasHoCTb AaBrneHuin 250 «Ma
AVP-10U-04
ANP-10ExU-40 250 klMa
AUNP-10ExdU-04 1447 160 klMa - 4 MMa
AMP-10EXP -1 190 e
- X -
AVP-10ExdP-[[] 40 «fa
1427 25 klMa - 4 MMNa
16 klMa
10 klMa
1417 6,3 klMa - 1 MMa
4,0 kMNa
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1 - * o 3aka3sy

2 - ** [Ina mogenen c KOAOM MCNonHeHusa no matepmanam 61N.
3 - 3HaK «-» 03Ha4YaeT paspexeHue.

4 —*** BepxHui npeaen nuamepeHun ykasbiBaeTcs rnpu 3akase.

Tabnuua 2.5 — MNpegensl gonyckaemon OCHOBHOWM MOTPELLHOCTH

Mpenensl gonyckaemon OCHOBHOM NpUBeEeHHON
norpeLwHocTn y, %,
OT AuanasoHa uamepeHun NHaeke moaenu
ANP-10U ANP-10P
+0,15 +0,2 A*
+0,25 +0,3 B**
+0,5 +0,5 C

1 - * Kpome mogenen 14x7, 1130, 1131.
2 - ** Kpome mogenu 1417, 1130, 1131.

2.2.2. BbixoaHble cUrHanbil:

- mocTosiHHoro HanpshkeHus ot 0,4 o 2,0 B (ot 0,8 go 3,2 B; ot 0,5 po
4,5 B; ot 1 go 5 B — no 3akasy) gna AVP-10P;

- undposon curHan TTJl-ypoBHel no GuHapHomy npoTtokony MVU ans
AWP-10U.

2.2.3. HomunHanbHas ctatnyeckas xapakrtepuctuka npeobpasoBatenein AVP-
10P-OU, AP-10P-0A, AP-10P-OVB, AUP-10P-04:

_P-FR, 2.1
U=p—p Us=U)+ U, @y
roe U - Tekyllee 3HavyeHMe BbIXOOHOMO CUrHana, CooTBETCTBYHLLEE U3-
MepsieMoMy AaBreHuio, B;

Ug 1 Uy - BEpXHEE N HWXKHEE npeferbHble 3HAaYEeHUS BbIXOAHOIO CUrHa-
na,B;

Pg w1 Py - BEPXHUA U HWXKXHUIA Npefensl n3MepeHvuin AaBrneHns Ans BCex
ANP-10P, kpome AUP-10P-AB.

Ona AUP-10P-ONB Pg - BepxHUi Npeaen namepeHnii n3bbITOMHOro gaB-
nexHus, a Py - BEpXHUI Npeaen U3MepeHuin paspexeHust, B3aTbl CO 3HAKOM
MUHYC.

P - 3HaueHne n3amepsemMoro AaBneHus, UMeeT 3HaK NIc Npu M3aMepeHun
n36bITOYHOrO AaBEHUS U 3HAK MUHYC MPU U3MEPEHUN Pa3PEXEHMS.

2.2.3.1. HomunHanbHas crtaTuyeckasl xapaktepuctuka npeobpasoBaTtenen
AWP-10U ans BbIxogHoro LmndgpoBoro curHana no npotokony MVU:
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- C NN'MHENHOW 3aBUCMMOCTbIO COOTBETCTBYET BUAY
A=P, (2.2)

roe A - Tekyllee 3HauyeHMe BbIXOOQHOMO LMMPOBOrO CurHana, cooTBeT-
CTBYIOLLIETO N3MEPAEMOMY AABIIEHNIO.

2.2.4. Bapuauusi BbIXOAHOrO curHana npeobpasoBaTtenen He NpeBbILaeT
0,5 npegena gonyckaemon OCHOBHOM NOrPeLLUHOCTH.

2.2.5. lNpeobpasoBaTtenn yCTOW4YMBBI K BO3OENCTBUIO CUHYCOMAANbHbIX
Bnbpauwni Beicokorn vyactotbl no FOCT P 52931-2008 ¢ napameTpamu, npu-
BeAeHHbIMKU B Tabnuue 2.6.

Tabnuvua 2.6
pynna YckopeHve ans Amnnuryaa
cMelleHuns ons
NCNonHeHus 4acTOThl BbILLE Koga npwu
Ne YacToTa, Iy 4acToTbl HUXE
no Bnbpo- YacToTbl nepe- 3aKase
_ 2 YacToThbl
CTOWMKOCTU xopa, M/c
nepexoga, Mm
BasoBoe uc-
1 V2 (10-15) 19,6 0,150 :‘;“;Kz'xgg;‘f
cs)
2 Gl (10-2000) 49,0 0,35 B1*
3 G2 (10-2000) 98,0 0,75 B2*
* - Kog BnbpocTowkoro ncnonHeHus B1 n B2 gobasnsieTcsa TONbKO K kogy Koprnyca
HI-06.

Mpegen gonyckaemow AOMOMHWUTENBbHOW MOrpeLUHOCTM npeobpasoBare-
nen BO Bpems BO3OeWNCTBUSA BMOpauMm He npeBblllaeT npegena gonyckae-
MOW OCHOBHOW MOrPeLLUHOCTMU.

2.2.6. WV3meHeHue 3HauveHuss BbixogHoro curHana AWP-10U-04,
ANP-10P-41, BbI3BaHHOE M3MeHeHUeM paboyero n3dbiTOYHOro AaBrneHus B
AnanasoHe OT Hyns A0 nNpeaenbHO AoMyCcKaemoro u oT npeaernbHO AonycKa-
eMoro o Hyns (cm. Tabnuuy 2.4), BolpaXkeHHOe B NpoueHTax OT Avnana3oHa

M3MEeHeHNA BbIXOAHOro curHana, He npesBblillaeT 3Ha4YeHun }/p, onpenena-

eMbIX No dopmyrne

7, =K,AP, (2.3)

roe AP,q5 - nameHerne paboyero nsbbitouHoro aaenexns, MMa;

Ppmax, Pp - MakcumanbHbIil BEPXHUIA Npeaen U3MepeHuin U BepXHU
npegen uaMepeHnss COOTBETCTBEHHO AN AaHHOW Moaenu npeobpasoBare-
nsa, MMa;

Kp - koadbduumeHT ns Tabnuubl 2.7.

Tabnuua 2.7 — KoadpdpuumeHt Kp B 3aBUCUMOCTH OT Mofenen
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Mogernb Kp, %/MnNa
1467, 1457, 1447, 1437 0,5
1427 1
1417 5

2.2.7. iameHeHne BbIXOOHOro curHana npeobpasoBatenen abcontoTHOro
[OaBneHus, Bbi3BaHHOE M3MEHEHMEM aTMmocdepHoro aaeneHus Ha +10 klla
(75 MM pT.CT.) OT yCcTaHOBMBLLErOCS 3HayeHus B npegenax ot 84 go 106,7
kMa (ot 630 go 800 mm pT. CT), He npeBbiwaeT 0,2 npegena OCHOBHOW MO-
rPELLHOCTMW.

2.2.8. [lononHuTenbHasa norpeLwwHoCTb, Bbi3BaHHasA N3MEHEHNEM TeMNepa-

TYpbl OKpY>KatoLLlero Bo3ayxa oT HopmarnbHon (23+2) °C go ntobor Temnepa-
Typbl B npegenax pabounx Temnepatyp Ha kaxable 10 °C nameHeHus temne-
patypbl (4, B %/10 °C), He npeBbllLaeT 3Ha4YeHU, NpUBEAEHHbIX B Tabnuue
2.8.

Tabnuua 2.8 — JlononHuTenbHas TemnepaTypHas norpeLiHoCcTb

Mopgenun |7, %/10°
MHpekc 3akasa A, B MNupekc 3akasa C
1417, 1427 +0,3 +0,5
1340, 1341, 14x7 +0,2 +0,35
1xx0, 1xx1 +0,15 +0,25

2.2.9. [JononHutensHas norpewHocTb npeobpasoBaTtenen, Bbi3BaHHas
BO34EMNCTBMEM MOBbILEHHOW BAXHOCTU, He npeBbiwaeT 0,2 npegena Ago-
nyckaemMon OCHOBHOW NOrPeLLHOCTH.

2.2.10. JononHuTenbHasi NOrpewwHocTb Npeobpa3oBaTenei, Bbi3aBaHHas
BO3eMCTBMEM MOCTOSAHHbIX MarHUTHbIX NOMNen 1 (M) NepemMeHHbIX nonemn
CceTeBOW (NPOMBLILLMEHHON) YacToTbl HanpsxeHHocTblo Ao 400 A/M, He npe-
BbiwaeT 0,2 npegena JonyckaemMon OCHOBHOM NOrPeLLHOCTH.

2.2.11. HanpspkeHue nuTaHus B 3aBUCUMOCTU OT TuMna BbIXOAHOIO CUrHa-
na:

- 01 3,2 oo 5,5 B ana AUP-10U;

- o1 4,5 0o 5,5 B anga AUP-10P ¢ BbixoaHbiMu curHanamum ot 0,4 o 2,0 B, ot

0,8 0o 3,2 B;

-0o1 6,0 go 12,6 B ana AUP-10P ¢ BbixogHbiMu curHanamm ot 0,5 go 4,5 B,

ot 1,0 no 5B.

2.2.12. MakcumanbHasi MOLLHOCTb (Pmax), NoTpebnsemas npeobpasosa-
TENAMU, HE NpeBbILLAET 3HAYEHWIA:

- 0,02 Bt gna AP-10U;

- 0,02 Bt ansa AP-10P c BbixogHbiMu curHanom ot 0,4 go 2,0 B ot 0,8
0o 3,2 B;
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- 0,05 Bt ansa AUP-10P c BbixogHbiMKn curHanom ot 0,5 no 45B ot 1l
no 5 B.

2.2.13. ConpoTtueneHue Harpy3ku ans AUP-10P — He meHee 100 kOm.

ConpoTtuBneHue Harpy3ku Bbixoga Tx ana AUP-10U — He meHee 10 kKOm.

2.2.13.1 BxogHoe conpoTtuBreHue uenu Rx ans AUP-10U - He meHee 10
KOm.

2.2.14. Bpemsi yCTaHOBIEHUSI aHanoroBoro BbIXOAHOro curHana (Tycm)
npu ckadkoobpasHoOM uameHeHun faernenusi, coctasndawowem 90 % gnana-
30Ha U3MepeHui, onpegenseTcsa no gopmyne

Tyoem =Tn+T3, (2.4)

rae T,em — BPEMSI YCTAHOBIIEHNS BBIXOAHOIO CUrHana, c;
Tr — BpeMs nepexoaHoro npotecca ceHcopa, C;
T3 — Bpems 3aep>KK1 3NeKTPOHHOro 6roka, C.

Mon BpemeHeM ycTaHOBMEHUS BbIXOAHOIO curHana npeobpasoBaTenen
npu CKa4ko0BpPa3HOM U3MEHEHVW OABNEHUSA, NPUHUMAIOT BPEMSI C MOMEHTA
CKaykooOpa3HOro U3MEHeHUs AaBrieHNst 4O MOMEHTA, Koraa BbIXO4HOW Cur-
Han npeobpa3oBaTens BONAET B 30HY YCTAHOBMBLLETOCA COCTOSIHUSI, OTNW-
YalLLyCs OT BEPXHEro 3HayYeHUs1 BbIXOLHOrO curHana Ha 5 % oT gruanaso-
Ha U3MEpPEHNNA.

Bpems nepexogHoro npouecca ceHcopa (Tp) He npesbiwaet - 0,1 ¢ ang
BCEX Moaenen npeobpasoBaTenen.

OuHamuyeckme xapaktepuctukn npeobpasoBaTenen HOPMUPYTCA Npwu
Temnepartype (235) °C 1 npu oTKMNOYEHHOM 3MIEKTPOHHOM AeMMNUPOBaHNN
BbIXOAHOro curHana npeobpasoBaTtenu (Bpems gemndmposanus O c).

Bpems 3agepkkm anekTpoHHoro 6noka onpegensierca no hopmyne

T3 =1, (2.5)
roe 7— BpeMsi LuKNna uamepeHus npeobpasosatens, 80 mc ans AUP-10U
n 240 mc ana AUP-10P.

2.2.14.1. Bpems BKIlOUYeHUs1 nNpeobpasoBaTerien, uamepsieMoe kak Bpe-
Msi OT BKITKOUYEHUSI NUTaHWsS npeobpasoBaTenen 4O YCTAHOBMEHUSA aHanoro-
BOrO BbIXOAHOMO CMrHama c MorpeLuHocTbio He 6onee 5 % oT ycTaHOBUBLLE-
rocs 3HayeHusi, He bonee:

- 90 mc gns AUP-10U;

- 250 mc gna AUP-10P.

2.2.15. lNpeobpasoBaTtenn abCcoNOTHOrO AaBreHus, n3bbITOYHOro aasne-
HWS1, N30bITOYHOrO AaBMEHUs-pas3peXeHns obnagatT NPOYHOCTHIO U repMeTny-
HOCTbIO MPU UCMbITATENbHbIX AaBNEHUSX, NMPUBEAEHHbIX B Tabnuue 2.4,

lMpeobpasoBaTeny BblAEPXMBAOT BO3AENCTBME MEPErpy3kn COOTBET-
CTBYHOLUUM MCMbITATENbHbIM JABIEHNEM B TeYeHne 15 MuH.
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Yepes 15 MWMH NOCne OKOHYaHUSA yKa3aHHOro BO3aencTeus npeobpasosa-
Tenu cooTBeTCTBYOT N. 2.2.1 nn. 2.2.4.

2.2.15.1 lNpeobpa3oBaTenu pasHOCTU AABIIEHUA BbIAEPXMBAOT UCMbITa-
HMe Ha NPOYHOCTb NPOOHbIM AaeneHnem no NOCT 356-80 n Ha repMeTUYHOCTb
npegensHO JonyckaembiM paboyrM M3bbITOYHBIM AaBfIEHUEM, MPUBEAEHHBIM B
Tabnuue 2.4, npu aTom 3a ycnosHoe aasneHne P, no MOCT 356-80 npuHuma-
0T MpeaenbHo Jonyckaemoe paboyee n3bbITOYHOE AaBreHME.

2.2.15.2 MNMpeobpasoBateny pa3HOCTM AaBMNEHWI BbIAEPXMNBAIOT Neperpys-
Ky CO CTOPOHbI MIKOCOBON M MUHYCOBOWN KaMep OOHOCTOPOHHUM BO3OENCTBUEM
[aBneHus, 3Ha4eHnst KOTOpPOoro nNpueeaeHs! B Tabnuue 2.9.

Tabnuua 2.9 — MakcrmansHoe 0gHOCTOPOHHEE AaBneHne

MakcumaneHoe 0gHOCTOpoHHee Aasnexune, Mila
Mogenb CO CTOPOHbI NHOCOBOMN CO CTOPOHbI MUHYCOBOW

Kamepbl Kamepbl

1417 0,6 0,3

1427 1 0,5

1437 2 1

1447 4 2

1457 6 3

1467 12 4

Yepes 12 4 nocne Bo3gencTeus neperpyskm npeobpasosateny ANP-10U u
ANP-10P cootBeTcTByYtOT 1. 2.2.1 M N. 2.2.4.

2.2.16. N3ongaumsa uenn nutaHus, UHTEP@ENCHbIX Leneh OTHOCMTENBHO
kopnyca AUP-10U BblaepxuBaeT B TeyeHne 1 MUH JeWCTBUE UCNbITaTenb-
HOro HanpsXXeHWs NpakTUYeckn cMHyconaansHon opmMbl YacToTon oT 45 Ao
65 u:

- 500 B npn Temnepatype okpyxatwuiero sosgyxa (20+5) °C n otHocu-
TenbHon BnaxHoctn ot 30 go 80 %;

- 300 B npu Temnepatype okpyxatowiero Bosgyxa (35+3) °C n oTHocu-
TenbHoM BnaxHocTn (95£3) % mnm 98 %.

2.2.16.1. N3onauma uenu nNuTaHusi, Lenu BbIXOOQHOrO curHama OTHOCU-
TenbHO kopnyca AVIP-10P BbligepxuBaeT B TeyeHne 1 MUH OelcTBUE UCTbI-
TaTenbHOro HanpsXXeHus NpPakTUYecKn CUHycouaanbHON hOpMbl YacTOTON
o1 45 po 65 Iy;

- 500 B npn Temnepatype okpyxatouiero sosgyxa (20+5) °C u otHocu-
TenbHon BnaxHocTn oT 30 Ao 80 %;

- 300 B npn Temnepatype okpyxatoulero sosgyxa (35+3) °C u oTHocu-
TenbHoW BrnaxHocTu (95£3) % mnm 98 %.

2.2.17. 3neKkTpuyeckoe COMPOTMBIEHVNE W30MAUUW LEenn NUTaHus, WH-
TepdencHblx Luenen oTHocuTernbHo kopnyca ANP-10U He meHee:
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- 20 MOwm npu TemnepaTtype okpyxatowlero sosgyxa (20+5) °C n otHocu-

TenbHon BnaxHocty ot 30 go 80 %;

- 5 MOM npu BepxHeM 3HavyeHUU TemnepaTtypbl paboumnx ycnosui n oT-

HocuTenbHom BnaxHocTh oT 30 oo 80 %,;

- 1 MOM npu BEpXHEM 3HAYEHUMN OTHOCUTENBHOM BNaXHOCTU pabounx ycro-

BUI 1 TeMnepaType oKpyxatoLero sosayxa (35+3) °C.

2.2.17.1. AnekTpn4yeckoe CONpPOTUBIIEHME U3ONALUN LEeNn NUTaHus, Lenm
BbIXOZ4HOro curHana otHocutenbHo kopnyca AUP-10P He meHee:

- 20 MOwm npu TemnepaTtype okpyxatoLiero sosgyxa (20+5) °C n otHocu-

TenbHon BnaxHocth oT 30 oo 80 %;

- 5 MOM npwu BepxHEM 3Ha4YeHUn TemnepaTtypbl pabo4mx ycrnoBuin n oT-

HocuTenbHou BnaxHoctu oT 30 o 80 %;

- 1 MOM npu BepxHEM 3HAYEHNN OTHOCUTENMBHON BMaXXHOCTU pabounx ycrno-

BW 1 TEMMepaType OKpyxatoLLero Bo3gyxa (35+3) °C.

2.2.18. [etanu npeobpasosaTtenen, conpukacalwLwmecs ¢ nsmepssemom
Cpeaow, BbINOMHEHbI U3 KOPPO3MOHHO-CTOMKOrO MaTepuana u COOTBETCTBY-
10T NpMBeAeHHbIM B Tabnuuax 2.10, 2.11, 2.12.

Tabnuua 2.10 — Kog ncnonHeHvs no matepvanam

VicnonHeHne no maTtepuanam
Koa vicnonHexust MeMBpaHb wmyLepa YNNOTHUTENbHbIX
koney (x)
Hepx. Ctanb
12x 0,3x17H14M3 12X18H10T x=V, P, N
(316L)
61N TuTaHoBLIN cnnaB 12X18H10T X=N
Tabnuua 2.11 — YnNnoTHUTENbHbIE KombLa
Matepuan MpumeHeHne O603Ha4YeHNsi B UICNOMHEHUN
ButoH HedrenpoayKrbl, KUCMOTHI V
droponnact Bce cpegpl P
Het Bce cpegpl N
Tabnuua 2.12 - icnonHeHne no maTepuanam Ans pasHblx Mogenen
Mogenb VicnonHeHue BbasoBoe ncnonHeHne
1xx0 12x 12N
1150, 1160, 1170,
1180, 1190, 1350, 1360 12x, 61N 12N
14x7 12V 12v
1xx1 12N 12N

2.2.19. TemnepaTypa M3MepseMon cpedbl npeobpasoBaTenen oT MUHYC
40 go nntoc 120 °C.

16



2.2.19.1. lMpu wncnonb3oBaHUM B3pbIBO3aALLUMLLEHHBIX NpeocbpasoBaTenen
Heobxoanmo obecrneunTs TemnepaTtypy B norioctn meHee 85 °C.

2.2.20. MabapuTHble, NpUCOEeOMHUTENBHbLIE U MOHTAaXHbIE pa3mepbl npe-
obpasoBaTenen COOTBETCTBYIOT yKa3aHHbIM B NMPUIOXEHUM A.

2.2.21. Macca npeobpa3soBaTterei He NPEBbLILLAET yKa3aHHOW B MPUIIoXKe-
Hun A.

2.2.22. Tpeobpa3oBaTenu YCTOMYMBLI K BO3OENCTBUIO TeMmrepaTypbl
OKpy>KaloLLlero Bo3gyxa B pacluMpeHHon obnacTtm Temnepatyp B COOTBET-
cTtBum c n. 2.1.10.

2.2.23. lpeobpasoBatenu yCTOM4YMBBI K BO3OENCTBUIO OTHOCUTENBHON
BnaxxHocTu Ao 98 % npu TemnepaTtype 30 (35) °C n 6onee HU3Kux Temnepa-
Typax, C KOHAeHcaunen Bnaru.

2.2.24. MNpeobpasosaTeny B TPaAHCMOPTHOM Tape BblAEPXKMBAIOT TeMmre-
paTtypy go nntoc 50 °C.

2.2.25. lNpeobpasoBatenn B TPaHCMOPTHOW Tape BblAepXuBalOT TeMmre-
patypy 8o muHyc 50 °C.

2.2.26. lNpeobpasoBaTenu B TPAHCMNOPTHON Tape MPOYHbI K BO3OENCTBUIO
BO34YLUHOW cpebl C OTHOCUTENBHOW BRaxHOCTbo 98 % npw Temnepartype
35 °C.

2.2.27. MNpeobpasoBaTtenu B TPaHCMOPTHOW Tape YCTOWYMBbLI K BO3AEW-
CTBUIO yOapHOW TPSACKM € Yncnom ygapos B MuHyTy 80, cpeqHUM KBagpaTu-
YECKUM 3HAYeHUEM YCKOpeHusi 98 M/C’ U MPOAOIKUTENBHOCTBIO BO3AEM-
cTBusa 1 4.

2.2.28. ObBecneyeHne aneKTPOMarHUTHOW COBMECTUMOCTU U NMOMexo3a-
LMLLEHHOCTH

2.2.28.1. B cootBetctBMM ¢ [OCT 32137-2013 npeobpasoBartenm ycToun-
UYMBbI K 3NIEKTPOMArHMTHbIM Nomexam, yCTaHOBMEHHbIM B Tabnuue 2.2, 2.2.1.

2.2.28.2. lNpeobpasoBateny HOpMansHO MYHKLUOHMPYIOT N HE CO3OaloT
NMOMEX B YCMOBUSIX COBMECTHOM paboThbl C annapaTypon CUCTEM U 3NeMEH-
TOB, ANsl KOTOPbIX OHM MpeAHa3HadeHbl, a Takke C annapaTypow Apyroro
Ha3Ha4YeHusl, koTopass MOXeT ObITb UCMONb30BaHa COBMECTHO C AaHHbIMU
npeobpasoBaTensmun B TUMOBOW NMOMEXOBOW CUTYaLUN.

2.3. ObecneyeHne B3pbIBO3aALUULLEHHOCTH

2.3.1. Obecnevenune B3pbiBoGe3onacHocTn AVIP-10ExU, AUP-10ExP

2.3.1.1. BapbiBobe3onacHocTb ANP-10ExU, AIP-10ExP obecneunBaeTtcs
KOHCTPYKUMEN M CXEMOTEXHUYECKMM MWCMONTHEHMEM SMEKTPOHHOW 4acTu B
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cooTBeTCcTBMM € TpebosaHnamm MOCT 31610.0-2014 (IEC 60079-0-2011),
OCT 31610-11-2014 (IEC 60079-11-2011).

B uenax nuTtaHus n BbIXOOHBIX CUTHANoB npeobpasoBaTtenen yctaHoBe-
Hbl TOKOOTPaHWYUTESbHBIE ANIEMEHTDI, 3alNTHbIE ANOAbLI AN OrpaHUYeHns
HanmpshkeHs M cxema 3awuTbl OT 00paTHOM MOMSAPHOCTM NUTAKLLEro
HanpsHKeHUs.

OnekTpynyeckMe 3a3opbl, NyTW YTEUYKM N 3reKTpuyeckas NpoYHOCTb MU30-
naumm cooteeTcTBYOT TpeboaHuam MOCT 31610-11-2014 (IEC 60079-11-
2011).

OnekTpyyeckas Harpyska arneMeHToB, obecrneumBaownX MCKPO3aLUnTY,
He npeBblaeT 2/3 NX HOMUHANbHbLIX 3HAYEHUIN B HOPMarbHOM U aBapunHOM
pexumax paboTbl.

MN3onsauma mckpobesonacHbix Lenen npeobpasoBaTenenn OTHOCUTENbHO
Kopnyca BbIAEPXMBAET UCMbITAaTENbHOE HanpsikeHne (3cpdekTuBHOE) nepe-
MEHHOr0 TOKa ceTeBoM YacToTbl He MeHee 500 B.

2.3.1.2. MNpeobpaszosatenu AUP-10ExU, AUP-10EXP pomkHbl aKkcnnya-
TMPOBATbCA C WUCTOMHWKAMW MUTaHMS W PErncTpupylowern annapaTypown,
nmMerwnmm uckpobesonacHole anektpuyeckne uenm no NOCT 31610-11-
2014 (IEC 60079-11-2011).

2.3.1.3. CyMmmapHble eMKOCTb M MHOYKTMBHOCTb npeobpasoBartens, Ka-
B6enbHON NNHWM CBA3M, UCTOYHMKA NMUTaHWSA U perncTpupytowen annapaTtypbl
He [OOJSKHbI NpeBblaTe MakCUManbHbIX 3HAYeHWN AN B3PbIBOOMACHbIX
cmecen kateropum IIC.

2.3.1.4. MNpwn akcnnyatauum Heobxogumo MPUHMMATL Mepbl 3awWuTbl OT
npeBblLLEHNSA TemnepaTypbl NpeobpasoBaTtenen BcreacTBME Harpesa OT
n3MepsiemMor cpefpbl Bbllle 3HA4YeHWsl, JOMYCTMMOro Afs TemrnepaTypHOro
knacca T6.

3HaueHns mnckpobesonacHbIX anekTpuyecknx napameTtpoB AMP-10ExU
He NpeBbILLaloT:
uenu nuTaHua

— MakcMManbHbIN BXOAHOMN TOK I, MA
320;

— MakcumMarnbHoe BXOQHOE HanpshkeHne Ui, B
8,2;

— MakcumarnbHas BHYTPEHHSASA €MKOCTb Ci, MKD
7

— MaKkcuManbHasa BHYTPEHHAA WHOYKTUBHOCTL L, MI'H
npeHebpeXxnTenbLHO Mana;
— MakcmMarbHasi BxogHasa molHocTb P;,BT 0,66.
uenu uHTepgenca
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— MaKkcuMarnbHbIN BXOJHOMN TOK li, MA

85;

— MakcmmarnbHoe BXOAHOE HanpskeHne Ui, B
8,5;

— MakcumMmanbHas BHYTPEHHSASA €MKOCTb G, HO
3;

— MakcumarsibHas BHYTPEHHAA WHAOYKTUBHOCTbL L, MIH
I'Ip6H66pe)KVITeJ'IbHO Mana;

— MaKkcuMarnbHas BXOAHas MOLLIHOCTb P;, BT
0,18.

— MaKCUMarnbHbI BbIXOAHON TOK lg, MA 76;

— MaKkcumManbHoe BbIXOAHOE HanpspkeHne Uo, B
7,2;

— MaKkcuMarnbHas BHELLHSAS €MKOCTb Co, MKD
13;

— MaKkcumarnbHas BHELUHASA WHOYKTUBHOCTb Lo, MIH
10;

— MaKkcuMarnbHas BbIXOoHas MOLLIHOCTb Po, BT
0,14.

3HaveHuns wnckpobesonacHblx anekTpuyeckux napametpos AWP-10ExP
He npeBbILWaloT:
ANP-10EXP c BbIxogHbIM curHanom HanpspkeHns ot 0,4 go 2,0 B

— MakcumanbHbIN BXOAHOM TOK li, MA
80;

—MakcumarnbHoe BXOJHOE HanpskeHune U, B
5,05;

— MakcumMarnbeHas BHYTPEHHASA €MKOCTb Ci, MKD
7

— MaKcMMmarnbHasi BHYTPEHHSIS MHOYKTMBHOCTb Lj, MITH
npeHebpexuTensHo Mana;

— MaKcuManbHas BxoaHas MoLHocTb P;, BT 0,1.

— MakcmMMarnbHbIN BbIXOAHOW TOK g, MA 80;

— MakcumarnbHoe BbIXOHOE HanpspkeHne Uo, B
5,05;

— MakcuManbHas BHELLHSAS €MKOCTb Co, MKD
13;

— MaKkcumarnbHas BHELUHASA WHOYKTUBHOCTb Lo, MIH
10;

— MakcuMarnbHas BbIXOAHas MOLLIHOCTb Po, BT
0,1.
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AWP-10EXP c BbIxogHbIM curHanom HanpsikeHus ot 0,8 go 3,2 B;
or0,5004,5B;0Tr1005B

— MaKkcuMMarbHbIA BXOOHOW TOK |, MA 65;

— MakcumarnbHoe BXOJHOE HanpshkeHne Ui, B
12,6;

— MakcuMMarnbeHasi BHyTpeHHAA eMkocTb C;, Mk® 1,8;

— MaKcuManbHasa BHYTPEHHAA WHOYKTUBHOCTL L;, MIH 1;

— MakcumarnbHasi BXogHas MoLUHoCTb Pj, BT 0,2.

— MaKkcUMarnbHbIl BbIXOAHON TOK lg, MA 65;

— MaKcuManbHoe BbixogHoe HanpshkeHme Ug, B 7;

— MakcumarnbHas BHELUHSASA €MKOCTb Co, MK
10;

— MakcumarnbHas BHELUHASA WHOYKTUBHOCTb Lo, MIH
8;

- MakcumanbHas BbIXOQHas MOLLIHOCTb Po, Bt
0,12.

2.3.2. O6ecneyeHue B3pbiBobe3zonacHocTn AVP-10ExdU, AP-10ExdP

2.3.2.1. BspbiBosawmTta AUP-10ExdU, AWP-10ExdP obecneunBaeTtcs
BMAOM B3pbIBO3alLMTbl «B3pbIBOHENpoHuuaemas obonoyka» no [OCT
31610-0-2014(IEC 60079-0:2011), NOCT IEC 60079-1-2011 w gocTturaetcs
3akntoveHmem anektpuyeckux uenen AUP-10ExdU, AUP-10ExdP Bo B3pbI-
BOHeNpoHuUaeMyto 060no4Ky, KoTopas BblAepXunBaeT AaBreHne B3pbiBa U
UCKNtoYaeT nepefayvy B3pbiBa B OKPYXKatoLLyi0 B3pbIBOONACHYO cpeay.

2.3.2.2. B3spbiBOHENpoHMUaemoe pe3bboBOe coeaMHeHue 0603Ha4YeHo
cnosoM «B3pbiB» ¢ ykasaHuem gonyckaemblix no FOCT IEC 60079-1-2011
napameTpoB B3pbIBO3ALLMTbI: MUHUMArNbHOW OCEBOW OJINHBLI Pe3blbl, Lwara
pe3bbbl, Yncna MOMHbIX HEMPEPBLIBHBLIX HEMOBPEXOAEMbIX HUTOK (HE MeHee
5) B 3auenneHun.

2.3.2.3. B3pbiBO3awWwuTHble noBepxHocTn obonoykn ANP-10ExdU, AUP-
10ExdP 3awuueHbl OT KOpPPO3MM HaHECEeHMEM Ha MOBEPXHOCTU KOHCU-
CTEHTHOW CMa3Ku.

20



2.3.2.4. TemnepaTypa NOBEPXHOCTM OBOMNOYKN He npeBbillaeT OONYyCTU-
mMoro 3Ha4veHus no FOCT 31610.0-2014 (IEC 60079-0:2011) ansa obopyno-
BaHWS TemnepaTypHoro knacca T6 npu nobom gonycTMMoM pexnme pabo-
Tl AUP-10ExdU, AP-10ExdP.

2.3.2.5. Bce, kpensiwme getanu obonoYkM, a Takke ToKoBedyLlme U 3a-
3eMnsoWmne 3axnmel, WTyLepa KabenbHbIX BBOAOB NMpedoXpaHeHbl OT ca-
MOOTBMHYMBAHMA. [Ina npegoxpaHeHus OT CaMOOTBUHYMBAHUSA COeANHEHUS
KPbILUKA MNPUMEHEH CTOMOPHBIN BUHT. BUHT duKCupyeTcs ¢ NMOMOLLbIO Lie-
CTUrpaHHOrO Kritoya Nocne HaACTPOMKU U MOHTaXa Ha MecTe 3KCnryaTtauumu.

2.4. YcTponcTso u paboTa

2.4.1. MNpeobpa3oBaTenn COCTOAT M3 MeEpPBUYHOro npeobpasoBaTens u
ANEKTPOHHOro ycTponcTea. B kayecTe nepsuyHOro npeobpasoBartensd umc-
Nonb3ylTCS TEH30pPEe3NCTUBHbIE CeHcopbl AaBneHus. Cpega nog gaBneHu-
eM nofaeTcs B kamepy nepBuYHoOro npeobpasosartens n gedopmmpyeT ero
MembpaHy, 4YTO MPUMBOAUT K M3MEHEHUI0 3ANEKTPUYECKOro COMpPOTUBIEHNS
pPacnosnoXeHHbIX Ha Hel TEH30PEe3NCTOPOB. ANEKTPOHHOE YCTPOMCTBO Mpe-
obpasyeT curHamn, nocTynawLwmn OT NepBMYHOro npeobpasoBaTens B yHU-
PULMPOBAHHBIA CUrHamn HanpsbkeHus, LMEPPOBOM CUrHam Mo MpOTOKONy
MVU.

2.4.2. KOHCTpYKTMBHO Mpeobpas3oBaTeny COCTOAT M3 MeTanmnyeckmx
KOpMNycoB, B KOTOPbIX pa3MelleHbl MOAYNU 3MeKTPOHHbIX ycTponcTte. Co
CTOPOHbI OOHOr0 TOpLa Koprnyca BBMHYEH LUTYUEpP C NepBMYHbIM Npeobpa-
30BaTesieM, CO CTOPOHbI APYroro KOHLA Kopnyca yCTaHOBIEHbI repMeTnyHas
Burka (kopnyc HI-06) nnu repmetnyHble kabenbHble BBOAb! (kopnyc Al-14).
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2.4.3. MNpeobpasosaTtenu B kopnyce Al-06 umeroT Hepas3bOpHYK KOH-
CTPYKUMIO, B npeobpasoBaTensx B kopnyce Al-14 ¢ kabenbHbIMM BBOAAMMU
oTBapayMBaeTCs BUHTOBAs KpbILLKA.

2.4.3.1. PacnonoxeHne koHTakToB BUkn GSP ans npeobpasoBartenen B
kopnyce Al-06 nokasaHo Ha pucyHkax 2.1, 2.2.

Bunka GSP
ANP-10U ANP-10P

@

>
./

+Up O -Up
&/
Uout
PucyHok 2.1 PucyHok 2.2
O603Ha4YeHuUs1 K pUCYHKY 2.1: O603HauYeHUs1 K pUCYHKY 2.2:
1, 4 — knemMmMbl ON4A NOAKI0YEHNA 1, 2 — kNnemmbl ANA NOAKMHOYEHUS
nMTaHus; nuTaHus;
2, 3 — KNeMMbl ANd NOAKMYeHNs 3 — KnemMma BbIXOAHOro curHana
nHTepdenca UART. HanpsXeHus:;
4 — kneMMa 3aLUUTHOro 3asemre-
HUS.

2.4.3.2. BHelWwHWI BUA KOMMYTaUMOHHOW NnaThl, PacnosioXXeHHOW nog
KpblLKon kopnyca Al-14 nokasaH Ha pucyHkax 2.3, 2.4.
ANP-10U ANP-10P

D

LN

22



O603Ha4YeHUs K pPUCYHKY 2.3: O603HayYeHUs1 K pUCYHKY 2.4:

1 — knemma gns NoaKNIYeHUs 1 — kneMma ansa NoAKMYeHNS Bbl-

nHTepgenca UART,; XOAHOro CUrHana HarnpsXeHus;

2 — knemma gns NogknioveHns nu- 2 — knemma Ans NogKNIYeHUs nu-

TaHus; TaHus;

3 — knemma 3asemrneHus. 3 — knemma 3alWmMTHOro 3asemrie-
HUS.

2.4.4. Tpeobpasosatenn AUP-10U n AUP-10P cHabxeHbl repkoHOM.
Mpn nogHeceHnn marHuTHOro Gpenoka (No 3akasy) K 30He repkoHa npous-
BOAUTCH MNOACTPOMKA KHYMSI».

B npeo6pa3zoBatensax AVP-10U nmeeTcs BO3MOXHOCTb YCTaHOBKU «HY-
na» no npotokony MVU.

2.4.5. CxeMbl anekTpuyeckMe noaknoyeHnn npeobpasoBaTtenen npeg-
CTaBneHbl Ha pucyHkax 2.5 — 2.13.

2.4.6 dopmmpoBaHue curHana no npoTtokony MvU

2.4.6.1 AP-10U ¢ OuHapHbIM LUMDPOBLIM NPOTOKONIOM OO6MEHa MOXeT
nepegasaTb MHdOpPMaLmnio 06 nsmepsemon BenuumMHe B LMPOBOM BUAE MO
nHtepdency UART c TTJI-ypoHsamu curHanoB Rx, Tx. AUP-10U nogaep-
XumBaeT paboTty no MVU -NpOTOKOMY B PEXMME KTOYKA-TOYKa».

2.4.7 Pabota ¢ AVIP-10U no no npotokony MVU

2.4.7.1 MVU-npoToKkon nossosisieT ucnone3osatb Bo3MoxHocTu AVP-10U
B ACYTTI, koTopble nogaepxusatoT 3ToT npotokon. B AUP-10U npumeHeH
NpocTon GUHapHbLIA NPOTOKON C MogAepXkon go 16 komaHa, obcnyxusato-
LWMX 3anucb/dTeHMe napameTpoB KoHdUrypauum u nepegayy usmepeHHbIX
3HayeHuI No 3anpocy UnNn B aBToMaTU4eckoM pexunme. CurHan mMoxeT npu-
HMMaTbCca WM obpabaTbiBaTbcA NOOLIM YCTPOMCTBOM, MOOAEPKUBAIOLLUM
OaHHbIN NPOTOKOS, Hanpumep, nepcoHarnbHbiM KoMnboTepoM (IMK) yepes
cTaHOdapTHbIA nocrefoBaTenbHbIN NOPT U AononHuTenbHbln UART-Mogem.
MVU-npoTtokon gonyckaeT paboTy Beaywmn-sedombli B 6e3agpecHoM pe-
XMMe NpuY NOAKITYEHUN MO CXEME KTOYKa-TOYKa».

2.4.7.2 Ana 3agaHnsa napaMeTpoB KOHMUrypaumm n YTeHNss n3mMepeHHbIX
3HayeHun AMP-10U ucnone3yeTtca nporpamma MVUconfig. Mporpamma pa-
6otaet nog OC Windows XP 1 Windows 7.

Onsa paboTbl nporpammbl ¢ AUMP-10U HeobxoauMm moaeMm, nodkrntodae-
MbIi kK nocnepoBatensHoMmy COM-nopTy unu USB-nopty MK (ans atux uenen
MOXHO wucnonb3oBate UART-mogembl MUIP-05U-1, Bbinyckaemble HIM
«JJIEMEPY»).
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2.4.7.3 Cnucok MVU- komaHa, nogaepxunsaembix npnbopom ANP-10U,
Bepcus npoTtokona 1.7 MVU npuBeeH B npunoxexHun B.

2.4.8 Pexxnum namepeHus

2.4.8.1 MpeoGpa3oBaTenb NepexoamT B PEXUM M3MepPeHUst NOCe BKITHO-
YeHWsl NUTaHus.

2.4.8.2 B pexvnmMe namepeHus:
— AWP-10P npeobpasyeT pe3ynbTaT U3MEPEHUS B CUrHaN HanpsPkeHust
NMOCTOSAHHOIO TOKa;
— AWP-10U copmupyeT umndpoBom curHan npotokona MVU.
BHumaHue! [Npu nodknoyeHuU 83pbl8o3aujuUeHHbIX MOOeMOo8 C MapKu-
poekoli e3pbigo3awumsi [EXia]llC Kk 83pbigo3aujuUyeHHbIM
npeobpaszosameriam AUP-10ExU, AUP-10Ex/P kopnyca mo-

demo8 HeobxoO0uMOo pacrioflazamb 6HE 83PbIBOOMNACHOU 30-
HbI!

MpeobpazoBaTtenu gaBneHns nameputenbHble AUP-10U.
CxeMbl 3aneKkTpuyeckme nNogKoyYeHumn
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AWUP-10U

Kopnyc HI-06

B

LEMb

+Up

TXD

=3,3B

MK

MUIrP-05-U1

%

1

RXD | 2
3

4

-Up

Awm_\\(

LENb

GSP311 I

+Up

GND

TXD

ololm[>[A

RXD

e
A
B
C
D

I

PLT M-614

PucyHok 2.5 — Cxema anekTpuyeckas

kopnyce HI-06

AWUP-10U
Kopnyc Ar-14
LENb

NOAKIIOYEHNN

Bn

TXD

RXD

+Up

-Up

LIEN XA IN] N Y

@

DG-25C

ANP-10U kMK B

MWIP-05-U1

MK

LENb

+Up

GND

olo|m|>|A

e
A
B
C
D

I

PLT M-614

PucyHok 2.6 — Cxema anekTpudeckas nogknoveHmun AMP-10U k MK B

kopnyce Al-14
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BSprBOOI‘laCHaﬂ 30Ha B3prBO6830I'IaCHaFI 30Ha

|
|
|
|
AVP-10ExU : BEVB
| Bnok uHtepdencHbIn
Kopnyc HI-06 : B3PbIBO3ALUMLLEHHbI
LEMNb |[—>|>— I LUENb
+Up | 1] 1 : +U 338) E:'
RXD |2]|2 : TXD g
TXD (3|3 : RXD ‘.i’-
-Up (4|4 T GND §
GSP311 :
Ui, li, Pi, Ci, Li
Uo,lo,Po,Co,Lo : Uo,lo,Po,Co,Lo
OEx ia lIB T6 Ga X : 1Exd [ia] IIB T5
|

PucyHok 2.7 — Cxema anekTpmyeckas nogknioyYeHnin B3pbiBo3aLym-
weHHbIX AUP-10ExU k koHTponnepy vyepes EMB B kopnyce HIM-06

BapblBoonacHas 3oHa BapbiBo6e3onacHas 30Ha

|
|
|
|
AVP-10ExU : BUB
Bnok nHTepdencHbilit
Kopnyc Al'-14 : B3PbIBO3ALLMLEHHBIN
|
LUENb |-2 ! LENb -
TXD |1 f +U 338) o
RXD |2 : TXD g
+Up [ 3 : RXD E‘
-g ;1 : GND S
|
DG-25C 1 : Uo,lo,Po,Co,Lo
Ui, li, Pi, Ci, Li o 1Exd [ia] IIB T5
Uo,lo,Po,Co,Lo |
OEx ia lIB T6 Ga X :
|

PucyHok 2.8 — Cxema anekrpudeckasi NogKH4YeH1I B3pbiBO3aLL M-
weHHbIX AUP-10ExU k koHTponnepy vyepes BUB B kopnyce Al-14
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Mpeobpa3oBatenu gaBneHna usmepurtenbHbie AUP-10P.
CxeMbl aneKTpuYecKkue NoaKNHYeHun

AWUP-10P
Kopnyc HI-06
LUEMNb -

+Up | 1
-Up |2

3
4
|

bI

+|=3,2.558B

_ | (=6,0..12,6 B)
9

PucyHok 2.9 — CxeMa anektpudeckas nogknioveHmn AVP-10P B kopnyce
HI-06

Uout
CASE
GSP311

LWI\)_\Y
3

R

AUP-10P
Kopnyc Al'-14
LENb

Uout

-Up

+Up

-Up

@
DG-25C _-1_-

+
B
— /

=3,2..55B
(=6,0...12,6 B)

(ﬂ-hwf\)_\é

PucyHok 2.10 — Cxema anekTpudeckas nogkntodeHmun AVP-10P B kopnyce
Alr-14
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AUP-10P
Kopnyc HI-06 En
LUENb [>[>—
+Up [1]1 =32.558B
-Up[2]2 (=6,0...12,6 B)
Uout |33 = =
CASE |4 |4
GsPan Fluke 8845A

> 1%%

PucyHok 2.11 - Cxema anektpuyeckas nogknoveHnin AUP-10P npu onpo6o-
BaHWM 1 noBepke

BapblBoonacHas 30Ha B3apbiBobe3onacHasi 3oHa

|
|
|
|
AWP-10ExP ; BEVB
I Bnok uHtepdeicHbln
Kopnyc HI'-06 : B3pbIBO3ALUMLLEHHBIN
LENb |—>|>— I LEMNb
+Up [ 1] 1 : +U .08 ‘2’-
Uout (3|3 ; GND E'
CASE |4 |4 | (]
GSP311 __l__ : =
Ui, li, Pi, Ci, Li =
Uo.lo,Po.Co.Lo : Uo,lo,Po,Co,Lo
OEx ia lIB T6 Ga X : 1Exd [ia] IIB TS
|

PucyHok 2.12 — Cxema anekTpuyeckas NogkmnoyYeHn B3pbiBO3aLlu-
weHHbIX AUP-10EXP k koHTponnepy Yepes BEMB B kopnyce HIM-06
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B3apbiBoOnacHas 30Ha B3pb|BOGe3OI'IaCHaﬂ 30Ha

|
i
AVP-10ExU | BUB
| BroK MHTepdencHbiIi
Kopnyc Alr-14 : B3PbIBO3ALLMLLEHHBIN
UENb |2 : UENb o
Uout | 1 +U 508) g
-Up |2 j?c Uin 5
+Up |3 J GND 3
-Up |4 S
@ |5 —_l_:
DG-25C — : Uo,lo,Po,Co,Lo
Ui, li, Pi, Ci, Li ! 1Exd [ia] IIB T5
Uo,lo,Po,Co,Lo |
OEx ia IIB T6 Ga X :
|

PucyHok 2.13 — Cxema anekTpuyeckas NoaKMioYeHUn B3pbiBO3aLLM-
weHHbIx AUP-10EXP k koHTponnepy yepes BMB B kopnyce Al'-14

2.5. MapkupoBka

2.5.1. MapkupoBka npeobpasoBaTtersieit NponM3BOANTCHA B COOTBETCTBUMN C
FOCT 26828-86 , TOCT 22520-85, yeptexxamu HKIMK.406233.067CB n
HKIMK.406233.068CH wu BkntoyaeT Haanucu, NnpuBedeHHbIe Ha PpUCYHKax
npunoxexHuns A.

2.5.2. MapkupoBka B3pbIBO3aLLULLIEHHBIX Npeobpa3oBaTtenen

2.5.2.1. Ha 6okoBoM MOBEPXHOCTU KOpnyca B3pbiBO3aLUMLLEHHbBIX Npeob-
pasoBaTenen yctaHoBMneHa Tabnuyka ¢ MapKMpoBKOW B3pbiBo3awwmuTbl «OEX
ia lIB T6 GA X» 1 ykasaHbl:
AvanasoH TemnepaTyp OKpyxatLlen cpedbl (B 3aBUCUMOCTM OT MCMOSHe-
HYS:
- (+5°C<t£450 °C);
- (-10 °C<t,£+50 °C);
- (-10 °C<t,£+70 °C);
- (-40 °C<t,<+70 °C);
- (-25°C<t,£+80 °C);
- (-50 °C<t,£+70 °C);
- (-60 °C<t,<+70 °C).
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2.5.2.2. dnekTpuyeckme napameTpbl MCKpobe3onacHbIX Lienen
ANP-10ExU:

uenn nntaHna

— MaKkcuMarnbHbIN BXOHOWN TOK I, MA
320;

— MaKcuMarnbHoe BXOAHOE HanpshkeHne Ui, B
8,2;

— MaKkcuMarnbHas BHYTPEHHSAS €MKOCTb C,, MKP
7,

— MaKcMmarnbHas BHYTPEHHSAS WHOYKTUBHOCTbL L;, MITH
npeHebpexumo mana;

— MakcumarnbHas BXogHas MOLLIHOCTb P;, Bt
0,66.

uenu nHtepdelrica

— MaKkcMManbHbIN BXOJHOMN TOK I, MA
85;

— MakcumMarnbHoe BXOQHOE HanpsikeHne Ui, B
8,5;

— MakcuMMarnbHas BHYTPeHHASA eMkocTb C;, HP 3;

— MaKcumarnbHasi BHYTPEHHSAS MHOYKTUBHOCTb L;, MITH
npeHebpexumo mana;

— MakcmMarbHasi BxogHas MolHocTb P, BT 0,18.

— MaKkcuMarbHbIA BbIXOQHOW TOK g, MA 76;

— MakcuManbHoe BbixogHoe HanpsbkeHue Uy, B 7,2;

— MakcumarnbHas BHELUHSASA €MKOCTb Co, MK
13;

— MakcumarnbHasi BHELLHSASA WHOYKTUBHOCTb Lo, MIH
10;

— MakcumMmanbHasi BbIXOgHasi MOLLHOCTb Po, Bt
0,14.

2.3.4. 3HaveHuMs uckpobe3onacHbIX 3SMNEKTPUYECKMX MapamMeTpoB
AUP-10EXP He npeBbiwaloT:
ans AUP-10P ¢ BbIxoaHbIM curHanom HanpsiekeHmst ot 0,4 0o 2,0 B

— MaKcuMarbHbI BXOOHOW TOK |, MA 80;

— MakcumarnbHoe BXOJHOE HanpshkeHne Ui, B
5,05;

—MaKcumMarnbHasi BHyTpeHHss eMkocTb C;, MK® 7;

— MakcuMMarnbHasi BHYTPEHHAS WHAYKTUBHOCTbL Lj, MIH
npeHebpexMmo Mana;
— MakcumMarsbHasi BxogHas MoLHocTb P, BT 0,1.
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— MaKCUMarnbHbIA BbIXOAHON TOK lg, MA 80;

— MakcumarnbHoe BbIXOQHOE HanpsKkeHne Uo, B
5,05;

— MakcmmarnbHasi BHELUHSASA €MKOCTb Co, MK®D
13;

— MaKkcumarnbHas BHELUHAS WHOYKTUBHOCTb Lo, MIH
10;

— MakcumarnbHas BbIXOOHast MOLLIHOCTb Po, Bt
0,1.

ans AUP-10P ¢ BbIxogHbIM curHanom HanpsibkeHums ot 0,8 go 3,2 B;
or0,5004,5B;0oTr1005B

— MaKcuMarnbHbIN BXOHOMN TOK li, MA
65;

— MakcumarnbHoe BX0OJHOE HanpsbkeHne Ui, B
12,6;

— MakcumarnbHas BHYTPEHHSAS €MKOCTb C, MKD
1,8;

— MakcuMMarnbHas BHYTPEHHAA WMHAYKTUBHOCTBL L, MIH 1;

— MakcmmarnbHasi BXOAHasi MOLLHOCTb P;, BT
0,2.

— MaKCUMarnbHbIA BbIXOAHOW TOK lg, MA 65;

— MakcumarnbHoe BbIXOHOE HanpspkeHne Uo, B
7,

— MakcmmarnbHasi BHELUHSAA €MKOCTb Co, MK®D
10;

— MaKkcumarnbHas BHELUHASA WMHOYKTUBHOCTb Lo, MIH
8;

- MakcumanbHas BbIXoaHasi MOLIHOCTb Py, BT 0,12.

25.2.2. MapkupoBska B3pblBOOE30MacHbIX npeobpasoBaTenem

ANP-10ExdU, ANP-10ExdP

Ha BHelLHen CTOPOHE KPbILLKN FOMNOBKN HAHECEHbI:

- MapkupoBka B3pbiBo3awmTbl «1Ex d [IB T6 Gb X»;

- npegynpegutenbHas Hagnuce «MPEOYIMPEXOEHWE - OTKPbI-
BATb, OTKIMKOYNB OT CETW».

Ha 6okoBOM MOBEPXHOCTU KOpryca B3pbIBO3aLLMULLEHHBIX Npeobpa3oBa-
Tenen AUP-10ExdU, AUP-10ExdP ykasaH avanasoH TemnepaTyp OKpyxa-
toler cpeabl (B 3aBUCMMOCTU OT UCMOSTHEHUS):

— +5 °C=sta=+50 °C,
— -10°C<t3=+50°C,
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— -10°C<t3=+70°C,
— -40°C <t3<+70°C,
— -25°C <t3 <+80 °C,
— -50°C <t3£+70 °C,
— -60°C <t3<+70 °C.
2.5.3. Cnocob HaHeceHWsi MapKMpOBKM — HakrneuBaHue (C MOMOLLbIO
[OBYXCTOPOHHEW KIeeBOW NMeHTbl) Tabnunyky, BbINOMHEHHON Ha NIEHKE MeTO-

oM LLIe.l'IKOFpaCbMI/I, obecneunBatoLen COXPaHHOCTb MapKMPOBKU B Te4eHne
BCero Ccpoka akcnnyatayun.

2.5.4. TNnombupoBaHne npeobpasoBaTtene NPOM3BOAMTCS Ha MecTe
akcnnyaTtauuun. Mecto

2.6. YnakoBKa

2.6.1. YnakoBka npoussoautca B cootBetctBun ¢ [OCT 23170-78 wu
obecneunBaeT NOMHY0 COXpPaHAEeMOCTb npeobpasoBaTenen.
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3. UICNONb30OBAHUE U3OENUA NO HASHAYEHMUIO

3.1. MogroToBKa U3aenUi K UCNofib30BaHUI
3.1.1. YkasaHus mep 6e3onacHocTu
3.1.1.1. BesonacHocTb akcnnyaTaumm npeobpasoBaTtener obecneynBaeTcs:

- MPOYHOCTBIO N3MEPUTENbHbBIX KaMep, KOTOpble COOTBETCTBYIOT HOpMam,
YyCTaHOBMEHHbIM B . 2.2.15;

- M30MAUMEN 3NEeKTPUYECKMX Lenew B COOTBETCTBMM C HOpMamu, ycTa-
HOBMEHHbIMM B N. 2.2.16 u n. 2.2.17;

- HaAEeXHbIM KpenneHWem npu MoHTaxe Ha obbekTe;

- KOHCTpyKUMeW (BCe COCTaBHble 4acTu npeobpasoBarens, HaxoasLumecs
noa HanmpspkeHveM, pasmelleHbl B kopryce, obecneunsarowemM sawuTy ob-
CM>KMBAIOLLIErO NepcoHana OT COMNPUKOCHOBEHMS C AeTansamu U ysnamu,
HaxoAALLMMUCS NoA HANPsSHKEHNEM).

3.1.1.2. Mo cnocoby 3awuTbl YernoBeka OT MOPAXEHUS INEKTPUYECKUM
TOKOM npeobpa3oBaTenu CcooTBETCTBYIOT knaccy Il B cooTBeTCTBUMU C
FOCT 12.2.007.0-75.

3.1.1.3. Mpn wncnbiTaHun npeobpasoBaTenen HeobxoaMmo cobnogaTtb
o6wue TpeboBaHma 6esonacHocTn no NMOCT 12.2.091-2012, a npu akcnnya-
Tauum - «lpaBuna TEXHUYECKOW 3KCMyaTauum areKTpoycTaHOBOK NoTpebu-
Tenen» n «lpaBuna TexHUkM Be3onacHOCTM MpU 3KCHMyaTauum SneKkTpo-
YCTAHOBOK MoTpebuTenen» Ans ycTaHOBOK HanpsbkeHnem go 1000 B,
YyTBEPXXAEHHbIE [OCOHEPrOHaA30POM.

3.1.1.4. MNpeobpa3oBaTenu OOMKHbI 0OCMYXMBaTbCA NepcoHanom, mme-
IOLWMM KBanM@UKaLMOHHYIO rpynny no TexHuke 6esonacHocTu He Huxe |l B
cooTBeTCcTBMM C «[MpaBunamu TexHuku Ge3onacHocTVM Mnpu aKcnnyaTauum
3NEKTPOYCTaHOBOK NOTpebuteneny.

3.1.1.5. Tpn uncnbITaHUN MN30NAUUM N N3MEPEHUM €€ COMpPOTUBEHUS
HeobxoouMMo y4uuTbiBaTb TpeboBaHus 6e30MacHOCTU, YCTaHOBMEHHbIE Ha
ucnbiTatenbHoe obopyaoBaHue.

3.1.1.6. 3ameHy, npucoeavHeHne M OTcoeauHeHue npeobpasoBaTtenen
OT MarucTpanen, NoABOASALLUMX U3MepsemMylo cpeay, crieqyet npov3BOAUTb
npyu OTCYTCTBUWM OaBMNEHUs B MarucTpansx v OTKMIOYEHHOM 3f1IeKTPUYECKOM
nuTaHuu.

3.1.2. BHeLwwHun ocMOTp

3.1.2.1. lpun BHeLIHEM OCMOTpPE YCTaHaBNUBAKOT OTCYTCTBUE MeXaHu4e-
CKMX MOBPEXOEHUI, COOTBETCTBME MAPKUPOBKM, NPOBEPSIHOT KOMMMEKTHOCTb.

Mpu Hanuunn gedekToB, BNMSIOLWMX HA paboTocnocobHOCTL Npeobpa-
3o0BaTene, HecOOTBETCTBMSI KOMMJIEKTHOCTU, MapKUPOBKU onpeaenstoT
BO3MOXHOCTb AaNnbHENLLEro X NPUMEHEHUs.
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3.1.2.2. Y kaxgoro npeobpasoBaTens nNpoBepsitoT HanuyMe nacnopTta c
otmeTkom OTK.

3.1.3. OnpoboBaHune

3.1.3.1. MNepen BkNoYeHneM HeobxoamMMo ybeauTbCcs B COOTBETCTBUM
YCTAHOBKM MU MOHTaxa npeobpasoBaTenen ykasaHusM, WU3FNOXEHHbIM B .
3.1.4 HacToSLEro pykoBOACTBA MO IKCNyaTauuu.

3.1.3.1. TogkniounTb NpeobpasoBaTeNN K UCTOYHUKY MUTAHUS U MOAYIIHO
uHTEepdencHomy C ranbBaHudeckow passsiskon MUIP-05U-1 (gna AUP-
10U); K UCTOYHUKY MUTaAHUS N M3MepuTernbHomy npubopy ans AUP-10P B
COOTBETCTBUWN C pUCyHKamun 2.5, 2.6.

3.1.3.3.Moakntountb KO BXOAY NpeobpasoBaTtenen 3agatymk AaBreHus.

3.1.3.4. MeHss Ha Bxoge npeobpasoBaTenen 3HaYeHus aBneHus, ybe-
outecs B paboTtocnocobHocTn npeobpasoBarener No nokasaHusaM M3Mepu-
TenbHoro npubopa gns AUP-10P wmnu cuyuTaHHbIX C KOMMblOTEpa Ans
ANP-10U.

3.1.3.5.

3.1.4. MoHTax usgenumn

3.1.4.1. lNpeobpasoBaTenn MOHTUPYIOTCA B MONOXEHUKU, yaobHom and
akcnnyaTaumm n obcnyxmBaHusl.

3.1.4.2. MNpwu BbIOOPE MecTa yCTaHOBKM Npeobpa3oBaTtenen Heobxoaumo
y4uTbiBaTh cregyollee:

- MecTa yCTaHOBKW nNpeobpasoBaTenen AoimkHbl obecneunBaTb yaobHble

YCINoBUS NS 06CnyXMBaHUA 1 EMOHTaXa;

- Temnepartypa, OTHOCUTENbHAasA BMaXHOCTb OKpyXatloLlero Bo3gyxa, na-

pameTpbl BuMOpauMM He [OSMKHblI MPEBbIWAaTb 3HAYEHWN, yKa3aHHbIX B

pasgene «TexHu4YecKkne xapaKTepucTUKU» HaCTOSLEro pykoBogcTBa Mo

aKcnnyaTaumu;

- HanNpsPKeHHOCTb MarHUTHbIX MONIEN, BbI3BAHHbIX BHELUHUMW UCTOYHUKA-

MM nepemeHHoro Toka yactorton 50 'y, He gomkHa npeBbiwaTtb 600 A/v;
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- Anga obecneveHus HagexHow paboTel npeobpasoBaTenein B yCrnoBusax
KECTKOM N KparHe >XEeCTKOW 3rIeKTPOMarHUTHON 06CTaHOBKU 3neKTpu4eckume
coeguHeHns HeobxoaMMO BECTM BUTbIMM Napamv WM BUTbIMKM NMapamu B
3KpaHe. OKpaH npu 3TOM HeobXo4UMO 3a3EeMNUTb.

3.1.4.4. CoeavHuTenbHble TPYOKM OT MecTa OTOOpa AaBreHus K npeod-
pasoBaTtenen OOIMkHbl ObiTb MPOMOXEHbl MO KpaTyalwemy pacCTOSHWIO.
OnuHa nuHuUM gorkHa ObITb JOCTAaTOYHOW ANis TOro, 4YTtobbl Temnepatypa
cpedbl, noctynawulen B npeobpasoBarternb, He NpeBbillana npeaensHon
pabouen Temnepartypbl.

PekomeHnayemas gnvuHa He Gonee 15 m.

CoeguHuteneHble NUHUMA AOMKHbI UMETb OAHOCTOPOHHMUI YKITOH (HE Me-
Hee 1:10) oT mecTta oTtbopa AaBneHus, BBEpX K npeobpasoBaTtento, ecnu
nsmepsiemasi cpega — ra3 M BHM3 K npeobpasoBaTtento, ecnv nsmepsiemas
cpena — Xugkoctb. Ecnn 310 HEBO3MOXHO, MPU N3MEPEHUU OaBNeHUs rasa
B HWXKHMX TOYKaxX COeAMHUTENbHOW NMMHUW cnedyeT yCTaHaBnMBaTb OTCTON-
Hble cocyabl, a NPV N3MEPEHNN AaBIEHMUS XXMOKOCTU B HAMBbICLLMX TOYKaX —
rasaocbopHUKHU.

OTcTonHbIE cocyabl PEKOMEHAYETCA ycTaHaBnMBaTb nepefn npeobpaso-
BaTeEM W B OpYrux criydyasx, 0COGEHHO Mpu ANWHHBLIX COEANHUTENBHbIX K-
HUSAX 1 NpY pacnonoXxeHun npeobpasoBaTtenen HxKe mecta oTbopa gaerne-
HUS.

Mepen npucoeavHeHveM K npeobpasoBaTensm MNMHUKU AOOIKHbI ObITb
TWaTenbHO NPoAyThl ANS YMEHbLUEHUA BO3MOXHOCTU 3arps3HeHUst kamep
naMmepuTensHoro 6roka npeobpasosartenen.

MpucoeanHeHne npeobpas3oBaTenern K COEAVMHWUTENbHOW JIMHWMM OCY-
LLIECTBNSAETCA C MOMOLLLIO KOMMIIEKTA MOHTaXHbIX YacTten (Mo oTgensHoMmy
3aKkasy), COCTOSILLErO U3 ramku u HANMens.

Ons npogyBKkn cOeaMHUTENbHBIX NMHUA OOSMKHbI MpegycMaTpuBaThCs
crneumanbHble YCTPOWCTBA.

3.1.4.5. [Inqa 3awuTtbl NpeobpasoBaTtenen oT rmgpaBnM4yeckux yoapos, a
TakkKe Npu N3MepeHun gaeneHnst B cpefe ¢ 60nblunm ypoBHEM NyrnbCcaLumin,
pekoMeHAyeTCcsa ycTaHaBnueBaTb nepeq npeobpasoBaTtenamu gemndepHoe
ycTponcTteo 1Y B cootBeTCcTBMM € kaTanorom HIMM «3JIEMEP».

3.1.4.6. MoHTax B3pblBO3aLyLLEHHbIX NpeobpasosaTtenen AP-10ExU,
AVP-10EXP pgomkeH npov3BOAMTLCA B COOTBETCTBMM CO CXEMaMW 3MEKTpU-
YeCKMX CoeaUHEHUN, NpUBeAeHHbIMU Ha pUcyHKax 2.7, 2.8, 2.12, 2.13.

3.1.4.7. Tlocne nogknoyeHns nNpeobpasoBaTenen kK M3MepsieMon cpeae
OOmKHa ObITb NPOM3BeAEeHA NPOBEPKA YCTAHOBKN «HYIS».
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3.2. Ucnonb3oBaHue usgenun

3.2.1. MNpwn nogaye Ha Bxof nNpebpasoBaTernen N3MepsieMoro AaBreHus
P 3HaveHue BbIxoOgHOrO cUrHana onpeaenstoT no dopmynam:
- ana AUP-10P-OU, AP-10P-OA, AP-10P-OVB, AUP-10P-41:

P-P
U=—H (U, -U,)+U,,
PB—PH ( B H) H
- ansa AP-10U:
A=P,

roe Bce 0603HaueHns paclumngpoBanbl B . 2.2.3.
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4. METOOUKA NOBEPKU

4.1. lNoeepky npeobpasoBaTenen gaeneHus nameputenbHbix ANP-10U,
ANP-10P npoBOAsT opraHbl METPOSIOrMYECKON CryXObl UK Opyrve akkpe-
ONTOBaHHbIE Ha NPaBO MOBEPKM opraHusauumn. TpeboBaHus K opraHusaumm,
nopsigKy NpoBedeHust NOBEPKM M hopMa NpeacTaBneHus pesynbTaTtoB Mno-
BEpPKU onpeaensTcs no ¢opme, yCTaHOBMEHHOW B OOKyMeHTe «[lopsgok
npoBefeHUs NOBEPKN CPeacTB uamepeHuin, TpeboBaHNS K 3HaKy MOBEPKU U
COAepXaHuIo CBMAETENbCTBA O MOBEPKE», YTBEPXKAEHHOMY npukazoMm MuH-
npomTtopra Poccum ot 2 uiona 2015 r. Ne 1815 n gokymeHtom «[lMpeobpa3so-
BaTenu aaesneHusa nameputensHole AVP-10U, AUP-10P. MeToarka noBepku
HKIMK.406233.067MT1, yTBepXAEHHbIM B YCTAaHOBNEHHOM NOpsAKe.

4.2. Mpun nosepke AUP-10U, AUP-10P c¢ pasgenutenem cpeg (PC)
CYMMaPpHY0 MOrpeLUHOCTb Y PaccyMTbIBalOT No dopmyne
'Y:i(|'YO|+|'Y1|),
roe Yo — npepen OonyckaeMoW OCHOBHOW NMPUBEOEHHOW MOrpeLuHoCTU

(cm. Tabnuuy 2.5 «pegenbl gonyckaemon OCHOBHOW NMPUBEAEHHOW MOrpeLw-
HOCTUY);

Y1 — QonofnHuUTeNbHasa norpewHocTb, BHocumas PC (cm. Tabnnuy B7
Mpunoxexusa b «YctaHoBka pasgenuTtens cpeay).

4.3. IHTepBan Mexay nosepkamu:

- 3 roga anga npeobpasoBarternen ¢ norpewwHocTbo 0,15; 0,2; 0,25 1 0,3 %;
- 5 net anga npeobpasoBartenen ¢ norpewHocTbo 0,5 %.

4.4. Metoauka nosepku HKIMK.406233.067MIM MoxeT ObiTb NpUMEHEHA
Ons kannbpoBku NpeobpasoBaTenen.
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5. TEXHWYECKOE OBCITYXXUBAHUE

5.1. TexHuyeckoe obcnyxuBaHue npeobpasoBaTenen CBOAMTCA K CO-
OnoaeHno npaBun akcnnyataumm, XpaHeH1sl U TPaHCNopTUPOBaHNS, U3M0-
XEHHbIX B [JaHHOM pYyKOBOACTBE MO 3KCnnyatauuu, npodunakTuyecknm
ocMoTpam, NepmoamnyecKor NoBepke U PEMOHTHBIM paboTam.

5.2. MNMpocumnakTnyeckne ocmMoTpbl NPOBOAATCH B NOpsiAKe, YCTaHOBMEH-
HOM Ha obbekTax akcnnyaTaumm npeobpasoBaTenen, n BKNYaloT:

- BHELLHU OCMOTP;

- NMPOBEPKY repMEeTUYHOCTU CUCTEMBI (MPU HEOBXOANMOCTH);

- MPOBEPKY MPOYHOCTM KpenneHust npeobpasoBaTternen, NpoYHOCTU Ka-

DenbHOM CBA3K 1 OTCYTCTBUSI 0OpbIBa 3a3eMisitoLLEro NpoBoOAa;

- NpoBEepKy PYHKLMOHMPOBAHWS;

- NPOBEPKY YCTAHOBKM 3HA4YeHWUsl BbIXOOHOrO curHana npeobpasoBare-

nem, COOTBETCTBYIOLLETO HYFIEBOMY 3HAYEHMNIO N3MEPSEMOro AaBleHMS B

cootBeTcTBMM € M. 3.1.3.5.

5.3. lMepuoanyeckyto noBepky npeobpasoBaTterie NPouM3BoAAT B COOT-
BETCTBMM C yKa3aHWAMM, NPUBEAEHHbIMW B pasgene 4 HacTOSILEro pyko-
BOZCTBA MO 3KCNyaTauuu.

5.4. MNpeobpasoBaTteny ¢ HeMCNPaBHOCTSIMW, HE MOAMEXalMMu ycTpa-
HEHMIO Npy NPOUNAKTUHECKOM OCMOTPE, UNN He npollelne nepuognye-
CKYI0 MOBEpPKY, NOAnexaT TeKyLeMy PEMOHTY.

PemoHT  npeobpasoBatenen  npou3BOAMTCA  Ha  NPeanpusaTuu-
nsrotosuTene.

5.5.006ecne4eHne B3pbIBO3ALLMTLI MPU MOHTaXe

B3pbiBo3alumileHHble npeobpasoBatenu gaenexnunss AUP-10ExU, AUP-
10EXP MOryT npyMeHsiTbCA BO B3PbIBOOMACHbLIX 30HaX NMOMELLEHUI U HapyX-
HbIX YCTaHOBOK B COOTBETCTBMM C YCTAHOBIIEHHOM MapKMPOBKOW B3pblBO3a-
WwnThl ¢ cobrntogeHnem TpeboBaHun TpebosaHun TP TC 012/2011, TOCT
31610.0-2014 (IEC 60079-0:2011), TOCT 31610.11-2014 (IEC 60079-
11:2011, penctsylowmx «[llpaBun ycTponcTBa amnekTpoycTaHoBok» (1Y
rmM.7.3), «[MpaBnn TEXHWYECKOW IKCMyaTauun 3MeKTpOoyCTaHOBOK noTpebu-
Tenen» (MT33I1, rm. 3.4), HacTosAWeEro pykoBOACTBA NO dKCMfyaTauun, UH-
CTPYKLMM MO MOHTaXy anekTpoobopynoBaHusi, B COCTaBe KOTOPOro ycra-
HaBnMBaeTcs NpeobpasoBaTterb AaBMEHUS.

Mepen moHTaXom npeobpasoBaTtenb AaBrneHUst AOSHKEH ObITb OCMOTPEH.
Mpun aTOM Heobxoanmo obpaTUTb BHUMaHME Ha:

- NpegynpeauTernbHble HAAMUCW, MapKMPOBKY B3PbIBO3aLUMTLI U €€ COOT-
BETCTBME KNaccy B3pbIBOOMNACHOW 30Hb;

- OTCYTCTBWE NOBPEXAEHMIN Kopryca npeobpa3oBaTensi U aNIEMEHTOB
pa3beMHOro COeaHUTENS.
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MoHTax B3pblBO3aLUMLIEHHBIX NpeobpasoBaTene AOOMKEH MNpOU3BO-
ONTbCS1 B COOTBETCTBMM CO CXEMaMU SMIEKTPUYECKMX MOAKIIOYEHUI, NpuBe-
OEeHHbIMU Ha pucyHKax 2.7, 2.8, 2.11, 2.12.

Heobxoanmo obecneunTtb HagexHoe npucoeauHeHne xun kabensa K To-
KoBeayLLMM KOHTaKkTam KabernbHOM pO3eTKM, UCKIoYas BO3MOXHOCTb 3aMbl-
KaHus xun kabensa. Heobxogumo Takke obecneunTb KpensieHue Po3eTKn K
Bunke AUP-10ExU, AUP-10EXP ¢ nomoubto BUHTA.

[Nocne mMoHTaxa Heobxoanmo npoBepuTb paboTocnocobHOCTL Npeobpa-
3o0BaTens nyTeM n3aMepeHust Toka MCKpobe3onacHoOM BHELLHEN Lenu.

Bce kpenexHble aneMeHTbl AOMKHbI OblTb 3aTAHYThI, CbeMHblE AeTanu
OOJIDKHbI Npuneratbe K KOPAyCy NfIOTHO, HACKOMbKO 3TO MO3BOSISIET KOHCTPYK-
ums npeobpasoBartens gaBneHus.

5.6. ObecneveHne B3pbIBO3ALLMLLEHHOCTY MPWU 3KCNyaTauum

Mpuem npeobpasoBaTenen gaBneHns B dKCNyaTauuio Nocrne ux MoHTa-
Xa 1 opraHusaumsa akcnnyatauum AOMKHbI MPON3BOAUTLCSA B NMOSIHOM COOT-
BeTcTBUU ¢ TpebosaHuamm MOCT 31610.0-2014 (IEC 60079-0:2011), TOCT
31610.1-2011, rn. 3.4 «OnNeKTpOyCTaHOBKM BO B3PbIBOOMACHbIX 30HaX»
MT33I, a Takke AENCTBYIOWNX WHCTPYKLUMIA Ha 3anekTpoobopyaoBaHue, B
KOTOPOM yCTaHOBMEH npeobpasoBaTtenb AaBneHus.

OkcnnyaTaums npeobpasoBaTtens AaBneHWs AOIPKHA OCYLIEeCTBNATLCA
Takum obpasom, 4Tobbl cobnogannce Bce TpeboBaHWs, yKasaHHble B NoA-
pasgenax «ObecnevyeHne B3pbiBO3aWMLLEHHOCTU» N «ObecneyeHne B3pbl-
BO3aLLMTbI NPY MOHTAaXe U SKCnyaTaummy.

Mpu akcnnyatauum Heobxogmmo HabniogaTb 3a HopMmanbHoW paboTon
npeobpasoBaTens AaBneHWsi, NPOBOAUTb CUCTEMATUYECKUA BHELUHWUA |
NPoUNaKkTUYeCKUn OCMOTPbI.

Mpun BHEWHeM ocMOTpe HeOBXOAMMO NPOBEPUTH:

- OTCYTCTBME OBPbLIBOB UNWN MOBPEXAEHWUS U30MNSALUN BHELLHEro coeau-
HUTENbHOro Kabens;

- OTCYTCTBME BMAMMbIX MEeXaHW4eCKUX NOBPEXOEHWN Ha Kopryce npe-
obpasoBartens gaBneHus.

Mpu npodmnakTMyeckom oCMOTpe AO0SKHbI ObiTh BbINOMHEHbI BCe pabo-
Tbl BHellHero ocmotpa. [lepuoanyHOCTb NPOMUNAKTUHECKMX OCMOTPOB
yCTaHaBNMBaeTCs B 3aBUCUMOCTM OT YCMOBMI 3KCMNyaTaumm npeobpasoBa-
Tensa AasreHns.

OkcnnyaTaums npeobpasoBaTenen AaBnNeHus ¢ NOBPEXAEHUSMM N Heunc-
NpaBHOCTAMMW 3anpeLlaeTcs.

PemoHT B3pbiBO3aLMLEHHbIX NpeobpasoBaTenen AaBneHUs BbIMNOJHS-
eTca npeanpusiTuem-m3rotosutenem B cootsetctBum ¢ TP TC 012/2011,
FOCT 31610.0-2014 (IEC 60079-0:2011), TOCT 31610.11-2014 (IEC
60079-11:2011.
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6. XPAHEHUE

6.1. YcnoBusi xpaHeHuss npeobpasoBaTenen B TPaHCMOPTHOW Tape Ha
cKrage M3rotoBUTens u NoTpebuTensa AoMmKHblI COOTBETCTBOBATb YCMOBUSM |
no FOCT 15150-69.

B Bo3ayxe He 4OmKHbI NPUCYTCTBOBATbL arpeCCUBHbIE MPUMECH.

6.2. PacnonoxeHne npeobpasoBaTtesnen B XxpaHunmwax gomkHo obecne-
ynmBaTb CBOBOAHBIN AOCTYN K HUM.

6.3. [NpeobpasoBaTtenu cnefyeT XpaHUTb Ha CTeNnaxax.

6.4. PaccTosdHne mexay cTeHamu, NonoM xpaHunuiwa n npeobpasosaTte-
nem JOImKHO 6bITe He MmeHee 100 MMm.

7. TPAHCNOPTUPOBAHUE

7.1. lMpeobpasoBaTeny TPaHCNOPTUPYIOTCA BCEMU BUAaMU TpaHcnopTa B
KpbITbIX TPAHCMOPTHbIX cpefdcTBax. KpenneHne Tapbl B TpaHCNOPTHBIX cpea-
CTBax AOSMPKHO MPOM3BOAMTLCH COrNacHo npasunam, AeNCTBYOLWMUM Ha Co-
OTBETCTBYIOLUX BMAAX TPAHCMNOPTA.

7.2. Ycnosus TpaHCNopTUpoBaHus npeobpasoBaTenen AOMMKHbI COOTBET-
ctBoBaTtb ycrnosusam 5 no FOCT 15150-69 npu TemnepaTtype OKpy>KatoLero
Bo3ayxa oT MuHyc 50 go nntoc 50 °C ¢ cobnogeHnem Mep 3almTbl OT yaa-
poB 1 BMGpaun.

7.3. TpaHcnopTtupoBatb npeobpasoBaTeny criegyeT ynakOBaHHbIMWU B
nakeTbl UMW MOLUTYYHO.

8. YTUIIN3ALIUA

8.1. Npeobpa3oBaTteny He COOEPXKUT BPeOHbIX MaTepuarosB 1 BELLECTB,
TpebytoLwmx cneynanbHbiX METOA0B YTUNU3aLMK.

8.2. MNocne okoHYyaHWs cpoka cnyxObl NpeobpasoBaTeny nogsepraeTcs
MeponpuaTnUAM No NoaroToBke M OTNpaBke Ha yTUNMU3auuio. |_|pl/l 3TOM cCrie-
ayet pykoBoACTBOBaTbCA HOPMATUBHO-TEXHUYECKUMU OOKYMEeHTaMu no
yTUNun3aumm, NPUHATLIMU B 9KCNIyaTupyloLwen opraHmsamu.
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NPUNOXEHUE A
FaGapuTHble, NpucoeguHUTENbHbIE U MOHTaXHble pa3Mepbl
npeo6pasoBaTenen gaBrneHUA N3MepUTEnNbHbIX
AWUP-10U, AUP-10P

Kopnyc HI-06
Macca He bonee 250 r

4

A
a
LI, 2
|
Q/ /i
|
S 827
s .
h 527
P i
/ Vi
L |
R \7/ 5
h 0
1 - kopnyc npeobpasoBaTens;
2 - WTyuep ¢ CEHCOopoM;
3 - Bunka GSP-311.
PucyHok A1
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MpoaonxeHne npunoxeHunsa A
FabapuTHble, NpucoeAMHUTENbHbIE U MOHTaXHble pa3Mepbl
npeo6pasoBaTesnien AaBNEeHNA N3MepPUTENbHbIX
AUP-10U AUP-10P
Kopnyc Ar-14

Macca—-450r.
4 14 max
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7
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7 /
\—d'»—l i :

% P —— s

1
i rd
827 !
!
A 527
2
- —
S|, 1 .
T A_b
2
1 - kopnyc npeobpasoBaTens; 4 - BUHTOBAas KpbILLKa;
2 - WTyuep c CEHCOPOM; 5 - BUMHT 3a3eMneHus;
3 - kopnyc 6rnoka KoMmMyTaLuuu; 6 - kabenbHbLIN BBOA,;
7 - BUHT CTOI'IOieHI/IFl KibILIJKI/I

PucyHok A.2
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MpoaonxxeHne npunoxeHusa A

FaGapuTHble, NpucoeguHUTENbHbIE U MOHTaXHble pa3Mepbl
npeo6pasoBaTenen gaBrneHUA N3MepPUTEnNbHbIX
AWP-10U-O0, AUP-10P-O B kopnyce HI-06

Macca-600r.
A
34
/N
LI 5
L o |
7
\l//
|
< 2 #27
/ —
AR “F—\ L L\
a S E! S L — BB
! - |/
% e
o | o <\\_/
2 & 36 (3 [2
[7 [7
mw

1 - kopnyc npeobpasoBarens;
2 - WTyuep ¢ CEHCOpOM;
3 - Bunka GSP-311.

—

PucyHok A.3
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MNpogomkeHne npunoxenusa A

FaGapuTHble, NnpucoeguHUTENbHbIE U MOHTaXHbIe pa3Mepbl
npeo6pasoBaTesnien AaBrNeHNA N3MepPUTENbHbIX
AWP-10U-OAO, AUP-10P-A0 B kopnyce Al-14

Macca - 600r.
44 max
78
4 7
N\ ] A
3 o ] |
x\‘ L
6
" _— 5
4 .
=
~
2 227
B 527 27 B
1T \ Y
E] SNE! H——I. - BE
/
- \—
N | N ]
(2 (3 % 3 12
{1 {1
1w
PucyHok A.4
1 - kopnyc npeobpasoBaTtens; 4 - BAHTOBAaS KpbILLKa;
2 - WTyuep C CEHCOpOoM; 5 - BUHT 3a3eMneHus;
3 - kopnyc 6roka KoMMyTaLuK; 6 - kabenbHbIN BBOZ;

7 - BUHT CTOMOPEHUS KPbILLKM
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MpogomkeHune npunoxenusa A

YepTex cpeacTB B3pbIBO3aWUTDI
Kopnyc Al-14

(maska LMATIM-221 1OCT 9433-80

Bapeif

Apsiuka
cnnab AK-12 1OCT 1583-93

Komuo ynnomwumessHoe
058-062-25 [0CT 9833-73

Burm Mix8 A2
O EN IS0 10642

Kapmyc
cnnab AK-12 FOCT 1583-93

A

M27x15:

Bpeib

1

Bapwif

[ pyrmobka AK-070 OCT 25718-83

Bpeib

AHQIPOOHSIL PUKCAMAR PEFL0R
Lactite (Oone Deal)

b

Bunm Mixé A2
O EN IS0 4027
Bipeib

X7

Bpsil

\

[pyHmobika AK-070 IOCT 25718-83
Kapnyc (mpydal

Lmane 12X18H10T 1OCT 5632-72
Bpeib

[ pyHmabra AK-070 [OCT 25718-83

Mody cerHcopa Exd
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MpopomkeHue npunoxeHus A
KabenbHbin BBOA K-13
MecTo A ( puc. A.5)

Bpsib BmyKa Yr/IomHumeieHaa

AHAIPOCHSI PUKCAMAP Pe3b0bl Texwonou 2070
Lactite (Oone Deal) [k
727570\ [Lia” Gmane 12X16HT

[ ¢
N I i W 270
o] AR
4 Z
r%,f Bmyra
20 35 max Cmans 12X1BHIOT
KabenbHble BBoabl KT-1/2, KT-3/4

Bmyra yrnomuumessHas
Texxonou 2070 Bryma

Bapsil

g B0 QURCaTp Pt Cmane 12X 16HIOT
Lactite (Oone Deal)

7‘/\/

N
S E . ENE
w i
7 N 2
b4max
KabenbHble BBoabl Kb-13, KB-17
Bmyma
Cmane 2XI8HIOT ¥
! il (%W/zmmw
s mae
Ayud Texrionou 2070 oo
AHIIP00HE PUKCATOE PEILOE Texwonoi 2070
Lactite {Oone Deal) [aka
7 (V. Lmam 2X16HIOT
f 2y PN
S e e ) 1
A N
66 max
KabenbHble BBoabl KBM-15BH, KBM-16BH
Bimyrxa YriomHumesHas
Texwanod 2070 Bmyma
Bapst Cmans 12X1HI0T
AHazpacdkei gukcamap pessde [aika
Lactte (Oone Deal) T NG
N

S3max

PucyHok A.6
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HPOAOH)KGH ne npunoxeHus A

AUNP-10ExdU, AUP-10ExdP B kopnyce Al-14 pna ANB n 1N (26 MMNa)

b

MOTNIE, ELF

=
Bipeily Puneimp
- Packaging Venls mv=3
Komigo 022-025-19-2-2 HERGRE YRE

o
10CT 18629-73 w | SN\ A gy
Cmans 12X 18H10T [OCT 5632-72
Koneyo
003-005-14-1-7 [OCT 1662973
PucyHok A.7

BTynKVI ynnoTHUTernbHbIe

20

5 B
REZE

265

2188

I %%%

o

213

CACACRC

=

PucyHkun A.8
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MecTto nnombupoBaHusi npeobpasoBaTtenen B kopnyce HIM-06

Mecimo nmomoypobarus

PucyHok A.9

MecTo nnom6upoBaHus npeo6pasoBartenei B Kopnyce Alr-14

Mecmg anordupobanus

PucyHok A.10
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MpoaonxeHne npunoxexusa A

Tabnuukn ¢ MapKMpoBKOM
kopnyc HIM-06
AUP-10U

@D 3AEMEF  IP65 (©)

AP OULT [

Makc. Bepxuuit npegen:C______| r \
NorpewHocts:l__1 % ‘ '
Rx
Tx

3oHa
repkoHa

BbixogHou curvan: UART

3as.Ne:L_ ] 20[r.

AUP-10ExU

@O SAEMEF  IP65 (©)
AUP-10ExU-[] |=32-558B O

+Up -Up
Mogens:[ ]

Makc. Bepxhuit npegen:l____ | r \
Morpewnoctb:l__1 %
\J 3oHa
Rx| repkona
Tx

BuixogHon curHan: UART

3as.Ne:[_ ] 20Jr.
: OC «OBOPOHTECT»
OEu):nLa lIB T6 Ga X TC RU C-RU.0B01.B.___]
nm",,,,:| Ui < 8,2 B; li < 320 mMA; Pi < 0,66 Br; Ci < 7 MK®; Li = 0

Ui<8,5B;li<85MmA;Pi<0,18 BT;Ci <3 H®;Li=0
Uo<7,2 B;10<76 MA;P0<0,14 BT;C0<13 MKk®;L0o<10 MIH

Uenn
UART:

AUP-10P ¢ BbIXOAHLIM CUTHANIOM HanpsXXeHus
o1 0,4002,0B;010,8003,2B

@D BAEMEF  IP65 (©)
AWP-10P-[] |, o885, O

Mogens:[ ]
Makc. Bepxuuit npegen:C______] @
Morpewrocte:l___1%
BbixogHow curHan:[__ | \J 3oHa
3aB.Ne:[_1 20100r. Uout repxona
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I'Ipo,qon)Kel-me npunoXxeHus A

AUP-10EXP ¢ BbIXOAHbIM CUTHAaNoOM HanpsXXeHus

0o10,4p002,0B;010,8003,2B

A 3AEMEF  IP65 (©)
AUP-10ExP-[] |, %85,
Mogenb: [ ]
Makc. BepxHuit npegen:l_______| @ O
Morpewnocte:l____1%
BbixogHon curHan:[______| \J 3o0Ha
3ae.Ne:[__ ] 20100 Uout FepKoHa

OEx ia llB T6 Ga X

Bbix.
yenu:

OC «OBOPOHTECT»
TC RU C-RU.0B01.B._]

el
e Ui < 5,05 B; 1 < 80 MA; Pi<0,1 Br; Ci < 7 k®; Li mana
| Uo< 5,05 B; lo< 80 mA; Po<0,1 BT; Co<13 Mk®;Lo<10 mIH

AUP-10P ¢ BbIXOAHbLIM CUTHaNIOM HanpsXXeHUA

0o10,5004,5B;011,0805,0B

@D BAEMEF  IP65 (©)
AWP-10P-[] | 700205
Mogenb:[__ ]
Makc. BepxHui npegen:L______] @ O
Norpewnocte:l__1%
BuixogHou curHan:[___ | \J 3oHa
3aB.Ne:[___1 2010r. Uout repkora

AUP-10EXP ¢ BbIXOAHbIM CUrHaNoOM HanpsXeHUs

0o10,5004,5B;011,0805,0B

@D SAEMEF  IP65 (©)
AWP-10ExP-[] | 70200
Mogenb:l ]
Makc. BepxHui npegen:l____ ] @ O
Morpewnoctb:[ 1%
BuixogHou curHan:[_ ] \J 30Ha
3aB.Ne:[ 1 2010r Uout repkona

OEx iallB T6 Ga X ?ccRag_iL?ggj:"gECT» E
nu‘r;emnaf‘ Ui < 12,6 B; li < 65 MA; Pi < 0,2 Bt; Ci <1,8 Mk®;Li< 1 MIH

Bbix.
uenu:

| Uo< 7 B; lo< 65 MA; Po< 0,12 BT; Co< 10 Mk®; Lo< 8MIH
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PucyHok A.11
MpopomxkeHue npunoxeHus A
Tabnuykn ¢ MapKMpoBKOMN

Kopnyc Al-14
AWP-10U

PO SAEMEFR
AUP-10U-O[ ]
3ag.Ne:[ ] 20[ Ir

“PD SAEMEF  IP65

© [

Mogenb: [ ]
Makc. BepxHuit npegen:______|
Morpewnoctb:[_1 %
HanpsixeHnue uutanus: = 3,2...5,5 B
BbixogHoin curian: UART

3o0Ha
repkoHa

AUP-10ExU
D SAEMEFR
AUP-10ExU-AO[]
3as.Ne: | 20 1
@D SAEMEF  IP65 (©)
Mogenb:[_ ]

Makc. Bepxuuit npegen:L______]
Morpewxoctb:[_] %
HanpsixeHnue uutanua: = 3,2..5,5B
BuixoaHon curnan: UART

3oHa
repkoHa

0

OEx iallB T6 Ga

X OC «xOBOPOHTECT»
TC RU C-RU.0B01.B. ]

b

Uenn| . X X -
nwrauun:| Ui < 8,2 B;li < 320 MA; Pi < 0,66 BT; Ci <7 Mk®;Li=0

Lenn
UART:

Ui<8,5B;1i<85MA;Pi<0,18 BT;Ci <3 H®;Li=0
Uo<7,2 B;10<76 MA;P0<0,14 BT;C0<13 MK®;L0o<10 M1

AUP-10ExdU

D SAEMEFR
AUP-10ExdU-O[ ]
3as. N[ ] 20 Jr

IP65 (©)

™D SAEMEFR

Mogens:[___]
Makc. BepxHuit npegen:_______|

MorpewHocts:[_1%
Hanpsixenue uutanus: = 3,2..5,5 B
BbixogHow curHan: UART

3oHa
repkoHa

0

OC «<OBOPOHTECT»
1Exd IIB T6 Gb X 1¢Ry c-ru.0501.8.——]
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MpopomxeHue npunoxeHus A

AUP-10P ¢ BbIXOAHLIM CUTHaNOM HanpsXXeHus
o1 0,4002,0B;010,8003,2B

D SIAEMEFR
AUP-10P-O[ ]
3ae.Ne:[__ ] 20

D SAEMEF  IP65 (©)

Mogens: /1
Makc. BepxHui npegen:l______| 30Ha O

Morpewnoct: 1% repkoHa
Hanpsikenue nutanua: = 5,0 B
BbixogHou curHan:

AUP-10EXP ¢ BbIXOOHbIM CUTHAaNOM HanpsXXeHus
010,4002,0B;010,8003,2B

P SAEMER

AUP-10ExP-0O[ ]
3as. Ne:[: 20[:]r.

@D BAEMEF  IP65 (©)

Mogens: —/
Makc. BepxHun npegen:[_______| 30Ha
Morpewnocts:l__] % repkoHa

Hanpsienue nutanusa: — 5,0 B
BbixogHou curHan:

: OC «OBOPOHTECT»
OExiallB T6 Ga X TC RU C-RU.0B01.B.. ] |E|

Uenwn " ; . -
nrarma: | Ui < 5,05 B; 1i < 80 MA; Pi <0,1Br; Ci < 7 mk®; Li mana

fe:':: | Uo< 5,05 B; o< 80 WA; Po<0,1 Br; Co<13 Mk®; Lo<10 T
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MpopomxeHue npunoxeHus A

AUP-10ExdP ¢ BbIXOAHbIM CUrHaNoOM HanpsKeHUsA
o1 0,4002,0B;010,8003,2B
D SAEMEFR
AUP-10ExdP-0[ ]

3a.Ne:[ ] 20 Jr

D SAEMEF  IP65 (©)

Mo.qenb:[:l
Makc. BepxHuit npegen:C______] 3oHa O

Morpewnocte:l__ 1% repkoHa
HanpsikeHue nutaums: = 5,0 B
BbixogHow curHan:

0C «OBOPOHTECT»
1Exd lIB T6 Gb X 1cryc-ru.0B01.8.——]

AUP-10P ¢ BbIXOAHbIM CUTHaNoOM HanpsXXeHus
o10,58004,5B;011,0805,0B

D SAEMEF
AWUP-10P-A[ ]
3aB. Ne::] 20|:|r.

@D 3AEMEF P65 (©)

Mopenb: [
Makc. Bepxuuit npegen:l______| 30Ha O

Norpewrocte:l___1% repkoHa
HanpsxeHue nutauus: = 6,0...12,6 B
BbixogHow curHan:
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MpoponxeHune npunoxeHus A

AUP-10ExP ¢ BbIXOAHbLIM CUrHaNIOM Hanpsi>XXeHus
or0,5004,5B;011,0005,0B

&> SAEMEF

AUP-10ExP-O[]
3as.Ne:[ ] 20 Jr

A SAEMEF  IP65 (©)

Mogens:[ ]
Makc. Bepxnmit npegen:_______| 30Ha O

Morpewnocto:l 1% repkoHa
HanpsixeHue nutanusa: = 6,0...12,6 B
BbixogHow curHan:

OEx ia lIB T6 Ga X ?ccRs?:ngg)rgTECT» H
nwraLLeunnﬂ Ui < 12,6 B; li < 65 MA; Pi < 0,2 Br; Ci <1,8 MK®;Li< 1 MTH

Bbix.
uenu:

| Uo< 7 B; lo< 65 MA; Po< 0,12 BT; Co< 10 Mk®; Lo< 8 MIH

AUP-10ExdP ¢ BbIXOAHbIM CUrHANOM HanpsiXeHus
or0,5004,5B;011,0005,0B

& SAEMER
AUP-10ExdP-O[ ]
3ae.Ne:[ ] 20 Jr.

@D 3AEMEF P65 (©)

Mogens:[ |
Makc. BepxHuii npegen:______| 30Ha O

Norpewnocto:l_ 1% repkoHa
Hanpsxenue nutanua: = 6,0...12,6 B
BbixogHow curHan:

OC «OBOPOHTECT»
1Exd IIB T6 Gb X 1crycru.0801.8 1

PucyHok A.12
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NMPUNOXEHUE B
Mpumep 3anncu o603Ha4YeHMA Npu 3aKase

AUP-10 | X [ X | X [ X | X[ X | X | X | X | X[ X | X|X|X|X|x|Xx]|Xx]| X

213]4|5]/6[7]18]9]10]11|12|13|14(15|16(17|18]19| 20

N —

8.

9.

. Tun npeoGpa3soBaTtens
. Bug ncnonnexuns (tabnuua 2.1)

basogoe ucronHeHuUe - 06uwenpoMbIUIIEHHOE

. Kog mogundmkaumm

¢ U - undposon curHan no npotokony MVU ASCI|
e P - BbIXxOOQHOW CMrHam no HanpsKeHuto

. Bua namepsiemoro gasnexus (tun npeobpasosartens):

- abcontoTHoe - 0A
- U30bITOYHOE - an
- n36bITOUYHOE JaBleHne-paspexeHne - OB
- pa3HOCTb JaBneHum -0n

. Kog mogenu (tabnuua 2.4)
. Kog wcnonHenunsa kopnyca (tabnuua b.1 MNpunoxenns B). MNpu 3akase

Bnbpoctorikoro ucnonHenna G1 unu G2 B kopnyce HIM-06 gobaensercs
ko4 BUOPOCTONKOro ucnonHexms, Hanpumep HIM-06/B1 nnn HIM-06/B2.
ba3sosoe ucrnonHeHue — kod HI-06

. Koa npucoeamnHeHuns k npoueccy (pe3bbbl wryuepa), kpome AUP-10U-AO4,

ANP-10P-01 (tabnuubl B.2. B.3 MNpunoxeHns b.3).
Ea3zoeoe ucnonHeHue — k00 M20
[nsi modeneli 14x7 mornbko ko0 M20
Kop o60o3HaueHns ncnonHeHns no matepuanam (Tabnuupl 2.10, 2.11, 2.12)
Ea3zosoe ucnonHeHue ykazaHo 8 mabnuue 2.12
Kog knMmaTuyeckoro ucnonHeHus (tabnuua 2.3)
Ea3soeoe ucnonHeHue — ko0 t0550

10. NHgeke mogenu: A, B, C (Tabnuua 2.5)

Easoeoe ucnonHeHue — ko0 C

11. Onana3soH uamepeHun (tabnuua 2.4)
12. Kog BapmaHTa anekTpuyeckux npucoegnHeHunn (tabnuua b.4)

Easoeoe ucnonHeHue dnst H-06 — ko0 GSP, onss Al-14 — kod PGK
baszosoe ucnoanenue onsa Exd (A-14) — koo K-13

13. Koa BbixogHoro curHana tonbko ana AUP-10P:

-0,4...2,0 B - kog 2B

-0,8...3,2 B - kop 3B (o 3akasy)
-0,5...4,5B - kog 4B (no 3akasy)
- 1...5 B - kog 5B (no 3akasy)
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14. Hannune 6penoka ans repkoHoBoro pene (onyusi «b6P»)

15. Kopg komnnekta MOHTaxHbIX YacTen (KMY) ans npucoeamHeHus K npo-
ueccy (Tabnuua b.5) (onyus) wnu yctaHoBka pasgenutens cpepn (Tab-
nvua B.7). Mpu ycTtaHoBKe pasgenutens cpef Mcnonb3yeTcs TOMbKO Ba-
KYYMHbI cnoco6 3anofnHeHus ¢ MHAUBMAyanbHO nogoObpaHHbIM MacsioMm.

16. Kog MoOHTa)HOro KpoHLTenHa (Tabnuua b.6) (onuus)

17. Hanunune nporpammHoro obecneveHus n cneumnansHoro kabens MUIMP-

05U-1 ans nogkntodeHus k MK (tonsko ana AUP-10U) (onyust «10»)

18. JononHuTenbHble CTEHOOBLIE UCMbITAHUA B TeveHne 360 4
(onuus «3601»)

19. lMNMoBepka ( nHaekc 3akasa [T1). MNpn BbIGOpe B chopmMe 3akasza B n. 14

BapuaHTa «YcTaHOBKa Ha npeobpasoBaTtenb pasgenutens cpea» AOMOoSHU-

TeNbHO MpPeaoCTaBnseTcs MPOTOKON KanmbpoBKWM KoMmnnekra «npubop +

pasgenuTens cpeg» (No 3akasy).

20. O6o3HayeHue TexHnveckmx ycnosun TY 26.51.52-153-13282997-2017

BHUMAHUE! Ob6sasatenbHbIMU AMs 3aNOfHEHMS ABMSIOTCA BCE MYHKTHI,
KpOMe MYHKTOB C MpuUMeYaHnem «0a3oBOE UCMOSTHEHUEY,
«3aBo[CKas YCTaHOBKa» U C OTMETKOWN «Oonuusi»

Bce He3anosiHeHHble no3uyuu 6ydym 6a3oebimMu.
Mpumep MUHUMaNIbHO20 3arnoJIHeHus1 hOpPMbI 3aKa3a:

ANP-10U — 1160 — 1,6 MIla

NMPUMEP 3AKA3A
lpumep 1
AWNP-10 ‘Exd u‘ an ‘1150 ‘ Ar-14 ‘ M20 ‘ 12N ‘t5070 ‘ B ‘400 kMa
1 | 201345 | 6 | 7|18 | 9 |10 | 11
K-lS‘-‘EP’T?dJ’—’I‘IO’SGO‘FI’I‘TV

lIpumep 2

AWP-10 ‘ Ex ‘ P‘ an ‘1160 ‘HF—OG/B1‘ M20 ‘ 12v ‘tOSSO‘ B ‘1,6 MMa
1 | 20345 | 6 | 718 | 9 |10 | 11

GSP‘ZB‘EP’T?CD’KM’—’- ‘ITI‘TY




MpoponxeHune npunoxeHunsa b

Tabnvua B.1
Kon rpu Hr-06 Ar-14
3aKase
Semar 14 4max
T
@] 0
—r—
I
B I I A
BHeLHunin E ! 5
BU = ||| =7 S
827
T I T
- Q.&?ﬁ‘rﬁ - T
™ 1 M2OK15 ;
I 1 1 }Q [*N
Onwucanve Op[HOCEKLMOHHBIV KOpryC
MaTepunan
Kopnyca
6noka - AnoMUHMEBbIN cnnase
KOMMyTa-
Lmmn
BuHTOBbLIE
KNneMMHble Tonbko ana GSP +
KOMNoaKu
pynna BMGPONPOYHOrO UCTMONHEHNSI
HeT V2 V2
kon - B1 G1 -
koa- B2 G2 -
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MpoaonxxeHue npunoxeHusa b

Tabnuua b.2 — Kog npucoeanHeHus k npoueccy (pes3bbbl WwTyuepa), Kpo-
ve ANP-10U-44, AUP-10P-01

Koa npu 3akase O6wwmin Bug v rabaputhbl Mopenb
M20 .
M12* ‘ .
—
M10* ~
G2 d -
G4* D4
: % 1xx0
G2F N ;
G127
——
=7
K2F < g
N \
I
OM20 S 1xx1
M20x1,5
= N
SuEBSRN
OM24 RS 1xx1
M24x1,5
230,4

MpumMeyvaHus
1. -* Kpome mogenewn 1180, 1190, 1190E.
2. - Ina mopenen 14x7 Tonbko kog M20.
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MpoaonxeHue npunoxeHnsa b
Tabnuua B.3 - NpucoegmHuTensHble pasmepbl Ang Tabnuubl 5.2

Kopg D d L1 L2 L3
M20 M20x1,5 6 35 5 20
M12 M12x1,5 5 25 3 12
M10 M10x1 3 28 2 10
G2 G1/2 6 33 3 20
G4 G1/4 5 25 2 13
Tabnuua 5.4 — Kogbl BapnaHTOB 3MeKTPUYECKUX NPUCOEeaUHEHUN
CTeneHb Bua
Kog npu . 3aLWmThl No Tun UCTONHEHNS!
saKase Ha3ssaHue O6Lwuii BUA 1 rabaputhbl rocT kopryca
14254-2015
255
Bunka GSP-311 ﬁ
OuameTp ~+ ! :
GSP «abens @ 4-7 N | | | IP65 Hr-06 orl, Ex
KabenbHbI
Beog VG9-
PGM MS68 (meTann)

OnameTtp

kabens J 4-8 29

MM

IP65 Alr-14 Orl, Ex

KabenbHbi

BBO[,

VG-NPT1/2” 6- ’

PGK 12-K68
(kabenb O
4...8) .Y




MpopgomxeHune npunoxeHusa b
MpopomkeHne Tabnuubl b.4

Kopg npu
3akase

HasBaHune

O6Lwuii BUA 1 rabaputbl

CrteneHb
3aWmTLI No
FOCT
14254-2015

Twn kopnyca

Bua
MCMONHEHNSs

K-13

KabenbHbI BBOL|
ans Hebpo-
HYPOBaHHOIO
kabensa J6...13
MM 1 ans 6po-
HWPOBAHHOIO
(akpaHupoBaH-
Horo) kabens
26...10 Mmm C
GpoHen
(akpaHom)

2 10...13 mm.

KB-13

KabenbHbin
BBOA Ansi 6po-
HYPOBaHHOTO
(akpaHunpoBaH-
Horo) kabens
36...10 Mm C
OpoHen (akpa-
Hom) @10...13
mm (D =135
MM).

KB-17

KabenbHbI
BBOA Ansi 6po-
HWPOBAHHOIO
(akpaHunpoBaH-
Horo) kabens
76...13 Mm C
GpoHent (akpa-
HOM)
@10...17 mm

(D =17,5 mm).

IP65

Alr-14

on,
EX,
Exd
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MpopnonxeHune npunoxeHusa b
MpogomkeHne Tabnuubl 6.4

Kopg npwm
3akase

HaseaHue

O6Lwuii BUA 1 rabapuThbl

CreneHb
3aWuTLI No
roCT
14254-2015

Twvn kopnyca

Bua
MCMNONHEHNs!

KT-1/2
(3/4)

KabenbHbIi BBOL|
ans HebpoHmpo-
BaHHOro kabens
@6...13 MM, C
TpyOHOWM pe3b-
6on G1/2",
G3/4".

s |

KBM-
15BH

KabGenbHbili BBOA|
nog MeTannopy-
kaB MITI15 B
MBX obonoyke
15 mm
(DBHeWw=20,6 mv;
DeHyTp=13,9 Mm).
Mydra PKH-15
BBOAHAs Ans
pykasa 15 Mm.
HapyxHas pesb-
6a.

KBM-
16BH

KabenbHbin BBOA,
noa MeTannopykas
MI™16. CoequHu-
Tenb CIr-16-H-
M20x1,5 Mm
(DBHELW=22,3 MM;
DeHyTp=14,9 MMm).

IP65

Ar-14

on,
Ex,
Exd
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MpoaonxeHue npunoxeHusa b

Tabnuua b.5 — Kog komnnekta MoHTaxHbIX Yacten (KMY) ans npuco-
€IMHEeHUs K npoueccy

Koa

Npw 3aKae CoctaB KM4 PucyHok
To Mpoknagka
TIM poknaa
|
P M5
T20 MepexogHuk ¢ M20x1,5 Ha HapyxHYy0
pe3bby M12x1,5.
T2M
Mpoknagka.
: Mil5
S s
T30 MepexogHuk ¢ M20x1,5 Ha BHYTPEHHIO0
pe3bby K1/4”(1/4’"NPT).
T3M
Mpoknagka.
K14~
(T\"NPT)
M20x1,5
Tad MepexogHuk ¢ M20x1,5 Ha BHYTPEHHIOO
pe3bby K1/27(1/2’NPT).
T4M
Mpoknagka.
Kna"
(1\2°NPT)
@ M2ox1,5
T50 MepexogHuk ¢ M20x1,5 Ha HapyXHyto
pe3bby K1/4”(1/4’"NPT).
T5M
Mpoknagka.
(N4"NPT)
M20x1,5
Ted MepexogHuk ¢ M20x1,5 Ha HapyXHyto
T6M pesbby K1/2°(1/2’"NPT).

Mpoknagka.

(12'NPT)
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T70, T7T®Y nnn
T7M, TTMY

[arika M20x1,5.
Hunnenb.
Mpoknagka.

[NpogomxkeHne Tabnuupbl 6.5

MpopnomxeHue npunoxexHuve b

Koa CoctaB KMY PucyHok
npv 3akase

O was
T8 Bobbiwka M20x1,5.
T8Y YNNOTHUTENBbHOE KObLIO.

<O G

T Bobbiwka G1/27;
T11Y YNnoTHUTENbHOE KonbLo.

MpumevaHuns:

1 bByksbl ® u M B koge KMY obo3HauaoT matepuan npoknagku - gproponnact ©-4YB15 (Ha
faenenve go 16 MMa) n meab M1 (Ha gaBneHue cBbiwe 16 MlNa) cooTBETCTBEHHO.

2  bBykBa Y B koHLe kofa o6o3HavaeT MaTepuan Hunnensi u 606bIWkn — yrnepogmcTas
ctanb. [pu ee otcytcTBuM matepuan - 12X18H10T.
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MpopomxeHue npunoxexHve b

Tabnuua 5.6 — Kog MOHTaXHbIX KPOHLLTENHOB

Bun
Kopg npu HavmeHoBaHue KpoH-
N3MepsieMoro - PucyHok
3akase wTenHa
AaBneHus
KP1 on, OA, OB KpoHwTenH KP1

KP140 alij KpoHwTenH KP140

Cunctema BeHTUnbHasi

CBH-M3-01 on CBH-M3 ¢ meTannu-
Yecknmm Tpybkamm.
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CBH-M3-02

CuncTeMa BeHTUNbHasA
CBH-M3 ¢ rmbkumun
Tpy6Kamm.

A0

MpopomxeHune npunoxeHus b

MpoagomxkeHne Tabnuubl 5.6

Kog npu Bua o
1n3mepsieMoro HaumeHoBaHWe KpoHLUTeHa PucyHok
3akase
OaBneHus
KpoHwTenH KP14[4 v cuctema
CBH-M3-03 on BeHTUNbHas CBH-M3 ¢ meTtan-
nuyeckumu Tpybkamu B cbope.
KpoHwTenH KP14[0 v cuctema
CBH-M3-04 an BeHTUNbHas CBH-M3 ¢ rubkumn

Tpybkamu B cbope.
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KpoHwTenH KP144 v cuctema
CBH-M3-05 on BeHTUnNbHass CBH-M3 ¢ kpoH-
LUTEAHOM.

MpoponxeHue npunoxeHnsa b

Tabnuua b.7 - YcTtaHoBKa pasgenuTtens cpea

Kog npwu [ononHu-
3akase TenbHas
pasgenute- Knumaru- MorpeLHocTb Avanasox
Ne HaumeHoBaHue Kog npwu 91 cpen ¢ yeckoe BHOCHMAS pabounx
" pasgenutens cpej 3aKkase Kanvnnso- | YenoHe- Yl’a ANEHATE- OaBrexHvn,
HoW P Hue npeM'Ccl:peq % Mra™
NUHnen* OT Pauax***
Pasgenutens cpeq
1 | ™na BA wtyuepHoro unu - g BA/L | -25..+70 0.2 -0,1..25
(hnaHueBoro npucoeam-
HeHust
-40...+70
Paspenutens cpen “(Acbg%?{'_
2 | Tvna BW wTtyuepHoro BW BW /L HbIM -0,1...25
npucoeavHeHus KOMbLIOM),
-50...+70
Pasgenutens cpeq )
3 | Tuna WF ¢pnaHuesoro WF WF/L 40..+70 -0,1...25
npucoeavHeHns
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3 **YkasaH MakcumarnbHbIn pabounii guanasoH Ans 4aHHOro Tuna pasgenvTens. QnanasoH
pabounx faBneHuii Ha BbIGpaHHbIN pas3genuTenb ykasblBaeTcs B popMe 3akasa Ha pasgenu-
Tenu cpea.

NPUNOXEHUE B

MpoTokon o6meHa c AUP-10U (panee — AUP)
MVU Bepcusa 1.7

I. 3anpoc.
Tabnuua B.1 - CTpyKTypa nakeToB 3anpoca

Mpeambyna | Pasgenutens | KomaHpa DaHHble | KoHTponbHas
cymMma
1 6ant 1 6ant 1 6ant n 6anT 1 6ant
Mpeambyna:
Bcerna paseH 10000000b.
Paspgenutens:
Bcerpa pasen 10101010b.
KomaHpa:
Butbl 7-4: Bcerga 0000b.
Butbl 3-0: Homep KomaHab!.
Il. OTBeT.
Tabnvua B.2 - CTpykTypa naketoB oTBETa
Pazpenutenb KomaHnpa [aHHble KoHTponbHas
cymMma
1 6ant 1 6ant n Gant 1 Gant
PaspgenuTtens:

Bcerpa paeseH 01010101b.

KomaHnpa:
Butbl 7-4: ko OLINGKM.

Butbl 3-0: Homep komMaHAbl, Nony4eHHbIn AUP.
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Ill. Liuknuyeckas Bblgavya U3MepeHHbIX 3HaYeHUN.
Tabnuua B.3 - CTpyKkTypa nakeToB LMKINYECKOW Bblgaun M3MepPEeHHbIX 3Ha4YEeHUN

Paspgenutensb KomaHnpa [OaHHble KoHTponbHas
cymMma

1 6ant 1 Gant n 6ant 1 6ant

KomaHpa:

Butbl 7-4: kop oLINOKN.

Butbl 3-0: Homep koMaHabl, nonyveHHbIn AUP.
AaHHble:

bant 0: Kog eguHuLbl namepeHnst 4nsa gaBneHus.

Bant 1..(n-1): NamepeHHble 3HaveHus.

Tabnuua B.4 - 3HayeHus pasgenuTens u (n-1) B 3aBUCMMOCTU OT TUNa BblAaBaeMbiX
NaHHbIX

Twun BenNUYUHbLI B AaHHbIX 3HauyeHue pasgenurens (n-1)
[asneHue: float32 10100101b 4
Temnepatypa: float32 10100100b 4
[aenexune n Temnepatypa: float32 n 10100110b 8
float32

IV. KomaHabl n gaHHbIe.

Komanga 0000b. OcTaHOBUTbL LMKIUYECKYHO BbiAady M3MEPEHHbIX 3HadYeHui. n = 0.
lMocne BbINONMHEHWst JaHHOW KOMaHAbl nepenaetca oTeeT, nanee AUP npekpawaet
BblAaBaTb N3MEPEHHbIE 3HAYEHUS OABIEHUSI.

Tabnuua B.5 - Tunbl gaHHbIX kKomaHabl 0000b.
3anpoc, n=0

OtBeT, Nn=0

Komanpga 1011b. 3anyctutb LMKIM4ecKytlo Bbiaady M3MEpPEeHHbIX 3HaYeHun n = 1.
[Mocne BbINONHEHMA AAaHHOW KOMaHAbl OTBET He nepenaetcs, nanee AUVP HaunHaet
C BHYTPEHHWM TEMIMOM BblAaBaTb U3MEPEHHbIE 3HAYEHUS AaBNEeHUst U TeMmnepaTypbl.
3apepkka Mexay NnpMemMoM KoMaHAbl U Ha4arnoMm Bblgayn U3MEPEHHbIX 3HAYEHUI OT
0 go 40 mc. lNpwn nepesarpyske asTomaTnyeckn AVIP BbIXOAWUT U3 pexuma LuKnmye-
CKOW BblOa4u WU3MEPEHHbIX 3HaYeHW. [aHHbIN pexum XapakTepu3yeTcsi OTHOCU-
TENbHO OCHOBHOMO peXuma MOBbILWEHHbIM 3HepronoTpedneHnem npubopa, Tak Kak
n3MepeHus TeMnepaTtypbl U AaBMEeHNsI NPOUCXOAST OOHOBPEMEHHO.

Tabnuua B.6 - Tunbl AaHHbIX kKomaHabl 1011b.
3anpoc, n=1

BanTbl 3HauveHue
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| 0

| Koo eavHuubl nsmepeHust ana oteeTa

KomaHpga 0010b. BoigaTe n3mMepeHHble 3HaYeHus.

Tabnuua B.7 - Tunbl gaHHbIX komaHabl 0010b.

3anpoc, n=0
OTtBeT, N=16
BanTtbl 3HavyeHune
0...3 Koa AU gaeneHus
4.7 Koa AU TemnepaTtypbl
8...11 BblyncneHHoe 3HaveHne gaBneHns B 6a30BbIX eguHuLax
12...15 BblumMcneHHoe 3HayeHne Temnepatypbl B 6a30BbIX eanHULaX

Komanpa 0111b. Beigats Bepcuio BHyTpeHHero M0.

TabnmuaB.8 - Tunbl gaHHbIX Komanabl 0111b.

3anpoc, n=0
OtBeT, N=6
BanTbl 3HaueHue
0...5 TekcToBasi CTpOKa, cogepKallasa Bepcuto BHyTpeHHero N0

KomaHpga 1000b. BoigaTb AMana3oH npeobpasoBaHus.

Tabnuua B.9 - Tunbl gaHHbIX kKomaHabl 1000b.

3anpoc, n=1
BanTtbl 3HaueHue
0 Kop eguHuLbl nsmepeHnst ons oteeta
OtBeT, Nn=9
BanTtbl 3HaueHue
0 Kop eguHnLbl nsmepeHuns Ansi rpaHuy, guanasoHa
1..4 3HaueHne HKHeN rpaHuLbl AManasoHa npeobpasoBaHus
5...8 3HaudeHne BepXHel rpaHnLbl AManasoHa npeobpasoBaHus

KomaHpa 1010b. YteHune 3aBoackoro Homepa.

Tabnuua B.10 - Tunbl gaHHbIX kKomanasl 1010b.

3anpoc, n=0

OTBeT, N=3

BanTtbl

3HaueHue
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0.2

| 3Ha4veHune 3aBoacKkoro Homepa (3 6arTa)

KomaHnpa 1110b. YteHue HacTpoek npubopa.

Tabnuua B.11 - Tunbl gaHHbIX KomaHabl 1110b.

3anpoc, n=1

BanTbi 3Ha4yeHue
0 Kop eonHvubl nsmepeHnst 4na oteeta
OTtBeT, N=7
BanTbi 3Ha4veHue
0 Koa eouHuupbl M3aMepeHusl ANs CMELLEHUS HYNS
1.4 CwmeueHue Hyns: float32
5 Paspewntb/3anpetuTb (0X00) ycTaHOBKY Hynsi NO COCTOSHUIO repKoHa
6 Kon-Bo 0TYETOB, MO K-bIM YCpPEAHSAETCSA NonpaBka Ha HyIb Mo COCTOS-

HUIKO repKoHa

KomaHnpa 1111b. 3anuce HacTpoek npubopa.

Tabnuua B.12 - Tunbl gaHHbIX Komanasl 1111b.

3anpoc, n=7

BanThbi 3Ha4veHue
0 Kop eonHvLbl nsmepennst 4nst CMELLEHUs Hyns
1.4 CwmeuweHue Hyns: float32
5 Paspewntb/3anpetutb (0X00) ycTaHOBKY Hynsi NO COCTOSAHUIO repKoHa
6 Kon-Bo OTYETOB, MO K-bIM YCpPEAHAETCSA NonpaBka Ha HyMb Mo COCTOS-
HUIO repKoHa
OTtBeT, N=7
BanTtbi 3HaueHue
0 Koa eouHuupbl M3MepeHust ANs CMELLEHUS HYNs
1.4 CwmelleHue Hyns: float32
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5 PaspewnTtb/3anpetnTb (0X00) ycTaHOBKY Hymnsi MO COCTOSAHMIO repKoHa

6 Kon-Bo OTYETOB, MO K-bIM YCPEAHSIeTCS MonpaBka Ha HyIb MO COCTOs-
HUIO repKoHa

KomaHnpga 1100b. Bbigate M3aMepeHHble 3Ha4YeHUs B 3adaHHbIX eauvHuuax (ans
AasnexHus).

Tabnuua B.13 - Tunbl gaHHbIx komangb! 1100b.

3anpoc, n=1
BanTbl 3HaueHue
0 Kop eonHnubl namepeHnst 4ns oteeTa
OTtBeT, N=9
BanTbl 3HaueHue
0 Kop eauHMLbl n3aMepeHus ansi 4aBneHus
1..4 BbluncneHHoe 3Ha4YeHve gaBneHns B 3agaHHbIX eanH1Lax namepe-
HUA
5...8 BblumcneHHoe 3HayeHue TemnepaTypbl

IV. AnropuT™m nopcyeTa KOHTPOJSIbHOW CYMMbI.

Anroputm nopcyeTta KOHTpornbHon cymmbl AVIP coBnagaeT ¢ npuHATbIM ans ASCII-
npoTokona HIM 3JIEMEP c Toli pa3Huuen, 4To B pacyeTe yyacTBytoT 6anTbl, Haum-
Has Cc pasgenuTens M 3akaHuyvBas nocnegHuM 6anTom [0 KOHTPOMbHOW CyMMbI.
®yHKUMSA, peanu3ytoLLas anroputM nogcyéra, MMeeT criedyowmii Bua;

BYTE CalcCRC(const unsigned char*p, BYTE bSize) {
BYTE CRC=0;
dof
CRC+=*p++;
Ywhile(--bSize);
return((BYTE)~CRC);

roe Ha Bxofe (hyHKUMM nepBbli apryMeHT p eCTb ykasaTernb Ha HavarnbHbIi 6anTt
CTPYKTYpbI (agpec CTPYKTypbl B MamMaTu), ANs KOTOPOW NOACYUTBLIBAETCA KOHTPOSb-
Hasi cymMMa, a BTOpou aprymMeHT bSize ectb pasmep CTpykTypbl B 6aiiTax, Bo3Bpalla-
emoe yHKUMEN 3HayeHne ecTb 0fHOOanMToOBOe 3HaYeHune, SABMSALWEecs KOHTPOIb-
HOW CYMMOMW.
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V. Koabl owuno6o0K.

Tabnuua B.14 - 3Ha4yeHns KogoB OLLIMOOK.

Kop owm6Gkum 3HayeHue
0000b HeT owmnbok
0001b Bbixog gaBneHus 3a guanasoH AL BHU3
0010b Bbixog AaBnexus 3a guanasoH AL BeBepx
0011b Bbixog Temnepatypbl 3a guanasoH AL BHU3
0100b Bbixog TemnepaTtypbl 3a AnanasoH AL BeBepx
0101b Bbixon AaBneHusi 3a AManasoH BHU3
0110b Bbixoa gaBneHus 3a guanasoH BBEPX
0111b Bbixog Temnepatypbl 3a AManasoH BHU3
1000b Bbixog Temnepatypbl 3a AManasoH BBepX
1001b lMuTaHue BHe JONyCTMMbIX Npeaenos
1010b KannbpoBo4Hble KOahULMEHTBI UCNIOPYEHbI B NaMATH Npu-
6opa
1011b KannbpoBouHble k0adhprLMEHTLI MCMOPYEHbI B NpoLiecce
nepegadv
1100b Mpubop nepesarpyxeH nocne cpabaTtbiBaHUsi CTOPOXKEBOrO
Tanmepa
1101b HacTponkun npubopa ncnopyeHsi
3amevaHus:

1. Mpu nosienexHmmn koga owmnbkm 1101b BbiNonHseTCS cObpoc HacTpoek npubopa K

3Ha4YeHnAM No -ymMosn4aHuto.

2. Owwnbka 1010b roBopuT 0 HENPUroAHOCTM NpMBopa K AanbHENLIEN IKCnnyaTauun.
3. fatunk AVP-10U He umeeT BCTPOEHHOro MoHuTopa nuTtanus, kog 1001b B npoto-

KOIe NPUCYTCTBYET A1 COBMECTMMOCTU.

VI. Koabl eauHUL U3aMepeHus.

Tabnuua B.15 - 3HauyeHnst KOAOB eAUHULL M3MEPEHUs! AaBneHus.

Koa eauHuubi

3HauyeHune

0x01

Ma
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0x02 KlMa

0x03 MMa

0x04 KMnorpaMMm Cuibl Ha KBagpaTHbIV CaHTUMETP
0x05 KMnorpaMMm Cuibl Ha KBagpaTHbIN MeTp

0x06 MUNUMETP PTyTHOro ctonba

0x07 MUITIIMMETP BoAsiHOro ctonba

0x08 bap

0x09 munnunbap

0x0A dusnyeckas atmocdepa

ApxaHrenbck (8182)63-90-72
AcTtaHa +7(7172)727-132
AcTpaxaHb (8512)99-46-04
BapHayn (3852)73-04-60
Benropop (4722)40-23-64
BpsHck (4832)59-03-52
BragunsocTok (423)249-28-31
Bonrorpap (844)278-03-48
Bonorga (8172)26-41-59
BopoHex (473)204-51-73
EkaTtepuHbypr (343)384-55-89
WBaHoBo (4932)77-34-06
WxeBck (3412)26-03-58
WUpkyTck (395) 279-98-46

Kuprunsus (996)312-96-26-47
3n. noura: air@nt-rt.ru

Mo Bonpocam npogax u noaaepXKKu obpalianTech:

KasaHb (843)206-01-48
KanvnuHrpapg (4012)72-03-81
Kanyra (4842)92-23-67
KemepoBo (3842)65-04-62
Kvipos (8332)68-02-04
KpacHopgap (861)203-40-90
KpacHosipck (391)204-63-61
Kypck (4712)77-13-04
Nuneuk (4742)52-20-81

MarnuToropck (3519)55-03-13

Mocksa (495)268-04-70
MypmaHck (8152)59-64-93

HabepexHble YenHbl (8552)20-53-41
HwxHuin Hoeropogp (831)429-08-12

3amevaHue - Mpwu ykasaHun koaa, OTCYTCTBYOLEro B Tabnuue, usmepeHHast Benu-
YynHa aaBneHusi byaeTt MeTb pasMepHOCTb, COOTBETCTBYIOLLYIO 6a30BoW eanHULE
N3MepEeHUsi, TO eCTb EANHULE N3MEPEHUS, MO KOTOPOW Ha MPOM3BOACTBE BbIMOJHS-
nacb rpagyvpoBka npubopa.

VII. Mpumepbl 3anpocoB

KomaHpa 0111b. BeigaTte Bepcuto BHyTpeHHero M10:
0x80 OxAA 0x07 Ox4E

KomaHnga 1010b. YTteHne 3aBogckoro Homepa:
0x80 OxAA Ox0A 0x4B

Komanga 0010b. Bbigatb n3amepeHHble 3HadeHus B 6a30BbIX eAnHMLAXx:
0x80 OxAA 0x02 0x53

KomaHnga 1000b. Bbigatb Anana3oH npeobpasoBaHus B klla:
0x80 OxAA 0x08 0x02 0x4B

KomaHga 1110b. YTteHune HacTpoek (cmelleHne Hyns B kla):
0x80 OxAA OxOE 0x02 0x45

Komanga 1111b. 3anuck HacTpoek (cmelleHue Hyns B klMa):
0x80 OxAA 0xOF 0x02 0x00 0x00 0x00 0x00 0x00 0x32 0xCD 0x45

KomaHga 1100b. BeigaTe nsaMepeHHble 3Ha4eHus B 3agaHHbix eguHunuax (B klla):
0x80 OxAA 0x0C 0x02 0x47

Komanga 1011b. 3anycTuTb UMKNMYECKYlO Bblaady M3MEpeHHbIX 3HavyeHui (nas-
nexwue B klMa):
0x80 OXAA 0x0B 0x02 0x48

Komanga 0000b. OCTaHOBUTL LIMKIIMYECKYIO BblAaqy U3MEPEHHbIX 3HAYEHWN:
0x80 OXAA 0x00 0x55

KasaxcraH (772)734-952-31

HoBoky3Heuk (3843)20-46-81
HoBocunbupck (383)227-86-73
Owmck (3812)21-46-40

Open (4862)44-53-42
OpeHbypr (3532)37-68-04
MNeH3a (8412)22-31-16

MNepmb (342)205-81-47
PocToB-Ha-[loHy (863)308-18-15
Ps3aHb (4912)46-61-64

Camapa (846)206-03-16

CaHkT-MNeTepbypr (812)309-46-40

CapartosB (845)249-38-78
CeBacrtononb (8692)22-31-93
Cumdepononb  (3652)67-13-56

|| Cawnrt: http://air.nt-rt.ru/

CmoneHck (4812)29-41-54
Coun (862)225-72-31
Craspononb (8652)20-65-13
Cypryt (3462)77-98-35
Teepb (4822)63-31-35
Tomck (3822)98-41-53

Tyna (4872)74-02-29
TiomeHb (3452)66-21-18
YnbsHoBck (8422)24-23-59
Yda (347)229-48-12
Xabaposck (4212)92-98-04
YenabuHck (351)202-03-61
Yepenosel (8202)49-02-64
Apocnasnb (4852)69-52-93

TapxuknctaH (992)427-82-92-69





