TRYIINA NPEANPMETIE m NETARTH
TEMNOMPUBEOP OKI 42 1811
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HacTosiwee pykoBoacTBO No akcnnyataumm (P3) cooepXuT TexHUYeckme
AaHHble, OonucaHue npuHUMNa OENCTBUS M YCTPOWMCTBA, a TaKKe CBeOeHus,
HeoOxoaumble  ONA  MNpaBUNbHOM  3KCNlyaTauMm  akTMBHbIX — HGapbepoB
6e3onacHoctn PUD-AT2/Al4.

Kcnnyarauuo nponsBoguTe cornacHo TpebosaHusm rmasbl 7.3 MY 3, rnassbl
3,4 M33I n apyrnx HopMaTUBHbLIX OKYMEHTOB, pPernaMeHTUPYHLWLMX NPUMEHEHNE
aneKkTpoobopyaoBaHNSA BO B3PbLIBOOMACHbLIX YCITOBUSIX.

Bapbepbl nMeloT ranbBaHNUYECKY0 pPa3BA3KY BXOLHbIX U BbIXOAHbLIX Lernen, a
Takke Lenen nutaHma mexay coboun.

Mo cnocoby 3alumThl YerioBeEKa OT MOPAXKEHUS ANEKTPUHECKMM TOKOM Bapbepbl
oTHocsaTcs K knaccy 0 no FOCT 12.2.007.0-75.

Bapbepbl  obecrneunBaloT  MCKPOOE30MacHOCTL  MpU  MOOKMKYEHUM K
MCKpoonacHbIM Lenam ob6opyaoBaHus C HanpsbkeHneM nutaHus oo 250 B.

Bapbepbl ABNATCA cpeacTBamMu 3mMepeHun.

Bapbepbl BbINOAHEHbLI B COOTBETCTBUN C TPEOOBaHUAMU NpeabsaBnsaeMbiMu
FOCT 31610.11-2014 K B3pblBO3ALLMLLEHHOMY 3IEKTPOOOOPYAOBAHMIO NOArpYynn
[IC n 1IB, nmetoT MapknpoBky no B3pbiBo3dawmTte «[Ex ia Ga]llC/IIB».

Bapbepbl ABNAIOTCA CBA3aHHbLIM anekTpoobopyaosaHmem no NOCT 31610.11-
2014 wn npegHasHa4yeHbl ONs YCTAHOBKM 3a npefefiaMmy B3pbIBOOMAaCHbLIX 30H
NOMELLLEHUN N HAPYXXHbIX YCTAHOBOK.

MapameTpbl B3pbiBO3aWnTbl HapbepoB PUD-AIM2/AM4: makcumanbHble
3HayeHuUs1 BXOAHOro HanpsbkeHns Um  ucKpoonacHbIX Lenen, BbIXOAHOMo
HanpspkeHnst Uo, Toka o, MmowHocTM Po nckpobesonacHbIX Lenemn, a Takke eMKOCTH
Co M uvHAYKTMBHOCTM LO Harpyskum wuckpobesonacHbIX Luenen npuBeneHbl B
Tabnuue 1.

Tabnuua 1
Co, vk® Lo, mH
Um, B Uo, B lo, MA B e B iic Po, BT
250 25,2 100 0,8 0,08 9,0 1,7 0,63

Bapbepbl MOryT MCNonb30BaTbCA B CUCTEMAX aBTOMATUYECKOro KOHTPOSS,
PErynupoBaHns 1 ynpaBrneHusi TEXHONOMMYECKMMIN MpoLeccamMm, CBA3aHHbIMU C
nonyyeHnem, nepepaboOTKOM, WUCMOMb30BAHMEM U XPaHEHWEM B3pbIBO- W
NnoXkapoonacHbIX BELECTB U NPOAYKTOB.

YcrnoBus NpUMeHeHus:

- TemnepaTypa okpyxatowen cpenbl o1 mmHyc 20 go 60 °C;

- OTHOCUTENbHAadA BNaXHOCTb OKpyatoLlero Bo3ayxa oT 30 go 80 %;
- aTMocdhepHoe aasnenune ot 86 go 106 kla;

- CMHycouaanbHble BMbpauumn yactoton ot 10 go 55 Iu.
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BHUMAHWE! BEAPbEPbLI NPEOHA3SHAYEHbBI 114 PASMELLEHNA BHE
B3PLIBOOINACHOW 30HbI.

PEMOHT BAPbEPOB OOJDKEH OCYLWECTBIATL TOJIbBKO 3ABO[J -
N3roToBUTEIb, MMEKOWNN SAKINKOYEHME O B3PbIBOSAWNWEHHOCTH
BEAPBEPOB N PASPELWEHUE HA X BbITYCK.

MOHTAX BEAPLEPOB NMPON3BOANTD COIMACHO CXEM
NMOAKITIOYEHUA.

Mpn 3akase 6GapbepoB HeobxoOUMO MOMb30BaTbLCA KapTOM 3akasa,
npuBeaeHHOW Ha pUcyHke 1.

Mpumepsbl 3anucu Gapbepa Npu 3akase NpuBeaeHbl HUXKE.

PUADP-AI2K5DINL — 2 wiTyKwm;

PUA®P-AI404DINO — 1 wTyka

PUD-AT

[ Hasnauenwe 6aprepa

MUTaHUE ¥ NPHUEM UHPOPMATUBHLIX CUTHANOB
Ex-060pyA0BaHUA

MNepepaya ynpaenAaoWMX CUTHAN0E ANA
Ex-o6opypoBaHuA

2 HOMMHaNbHAA CTaTUYECKaA XapaKTepUCTUKA

nu[%im"ua
L YlnHenHan

KopHeu3snexawwan
(roneko ana PUD-AT2)

3AH3H330H CUrHana ucupoonacnoii uenu
5 Jor 0 no 5 mA
4 074 no 20 mA

14 Tun Kopnyca
DINlHa DIN-penky

IS Hanuuue nosepku

0 |Be3 NOBEPKK
1 IC nosepkow

PucyHok 1 — KapTta 3aka3a 6apbepa PUO — AI2/AT4
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1 ONMUCAHUE U PABOTA
1.1 Ha3HauyeHue U TexHU4eckume xapakrepuctmku PUD-AT2.

1.1.1 bapbep PUD-Al'2 npegHasHavyeH Ans nuTaHus, npeobpasoBaHus U
nepegayn B 6e3onacHyo 30Hy MHGPOPMATUBHbBIX CUTHANOB 4AaTYMKOB C TOKOBbLIM
BbIXOAOM WNU APYrux YCTPOMCTB aBTOMAaTUKU, HaxXOAALWMXCA B MCKPOOMaCHOW
30HeE.

CTpyKkTypHasa cxema bapbepa npuBegeHa Ha puUcyHke 2.

Al
Unut
Un1
UckpobesonacHas K
A3

eoc
o 3

MUckpoonacHbl
uenwm

uenb

1 A2 ‘ Ad | 55

Exia lex L JL | J=150%

2 o— 1 . . o5
I I JL

A1 WCTOYHUK NnTaHmnA

A2 T[lpeobpasoBaTenb NOCTOAHHOIO CMrHana B MMMynbCHbIN
A3 [anbBaHW4eckasa pas3BdA3ka

A4 TlpeobpasoBaTenb MMMYIbLCHOMO CUrHana B NOCTOSIHHbIN

PucyHok 2 - CTpykTypHasi cxema 6apbepa PUD-AT2

1.1.2 HoMmuHanbHasa ctatndeckasa xapakrepuctuka npeobpasoBaHns
anss Gapbepa C NMHENHOW 3aBUCUMOCTBLIO COOTBETCTBYET opmyne (1) wu
dopmyne (2) — ¢ KopHeunsBnekarLen 3aBUCUMOCTbIO.

X —4

|=(|6—|H)XT+|H, (1)
X 4

IZ(IB—IH)X T‘FIH, (2)

roe | — Tekyllee 3Ha4eHMe curHana NcKpoonacHom uenm, MA;
IB 1 |[H — COOTBETCTBEHHO BEPXHUMA WU HWKHUM Mpefen guanasoHa
N3MEHEHUS CUrHara MCKpoornacHon uenu, MA;
X — Tekyllee 3Ha4yeHne curHana nckpobesonacHom uenu, MA;
4 n 16 — COOTBETCTBEHHO HWXKHWUA Npeden v amanas3oH U3MEHeHUs
curHana nckpobesonacHom uenu, MA.
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1.1.3 OCHOBHblE TEXHUYECKME XapaKTEPUCTUKN NpuBedeHbl B Tabnuvue 2.

Tabnuua 2
HanmeHoBaHWe XxapakTepucTukm 3Ha4veHune
XapaKTepuUCTUKN
1 2
Hanps»xeHne nntaHns NOCTOAHHOIO Toka, B OT 18 po 42
[nana3oH nameHeHns Toka uckpobesonacHon uenwn, | OT 4 oo 20
MA
HanpsbkeHne nutaHma gatyuka npu Harpyske 20 mA | 15, 3
(nckpobesonacHas uenb), B He MeHee
[Mynbcaumn nckpobesonacHon uenu, mB, He Bonee 150
[Mpepenbl OCHOBHOW NpuBEAEHHOW MOrpPeLUHOCTH
npeobpasoBaHusl, % OT AnanasoHa IBbIx
- ANga NUHenHoro npeobpasoBaHus + 0,25
-ANsa  KOpHeu3Brekawwero npeobpasoBaHus B
AuanasoHe usmMeHeHus IBx:
-0T 4 no 5,6 MA; +2,0
- bonee 5,6 MA +0,3
[nana3oH nameHeHust Toka nckpoonacHom uenn, MA | OT 0 go 5;
(B 32BMCMMOCTN OT UCMOMHEHNS) Ot14 po 20
Harpy3ouHoe conpoTuBneHne wuckpoonacHon uenu, | 500/2000 ons

Owm, He bonee

IBbIX = (4-20)/(0-5) MA

Tok noTpebneHus npw nuTaHus

(24 £ 2,4) B, MA, He bornee

HanpA>XeHnn

110

NHankauma Hann4us HanpaxeHmq rnTaHnA

€eCTb

[aGapuTHble pasmMepsl

CmoTpu npunoxenue A

Macca, kr He bornee

0,135

CpenHsas HapaboTka Ha 0TKas, 4, He MeHee 120000

CpenHuii cpok cny0bl, NeT, He MeHee 12

HasHa4yeHHbIN CPOK Cry»0bl, NeT 12

Bo3gencreme Bnusawowmx pakropon

[Mpeaensl AONONHUTENBHOW MOrPELLHOCTH:

- PV M3MEHEHWM TEMMepaTypbl OKpyxatoLLero Bosayxa | TPEASTbl  OCHOBHOK
oT (20 £ 2) °C o npegernbHbIX 3HaveHun, %/10 °C; MOTPELLIHOCTYH

- NPV U3MEHEHNN HaNPsXXeHNs NUTaHns oT (24 £ 0,5) B | nonosuia  npepenos
A0 npefenbHbIX 3Ha4YeHun, % OCHOBHOVA

NOrpeLLIHOCTH




7 2.087.044-02 PO

1.1.4 XapaktepucTtuku 6esonacHocTn bapbepa NpuBeaeHbl HUXE.

1.1.4.1 MN3onauusa mexagy uenammn 6apbepa BblaepXmnBaeT B TedeHne 1 MuH
AENCTBME UCNLITATESNIbHOINO HamnpsbKeHUss MNepeMEeHHOro ToKa MpaKTU4eCKU
CUHycouaansHom popmbl, Yactotom 50 U B COOTBETCTBMMU C Tabnuuen 3.

1.1.4.2 DneKkTpuyeckoe ConpoTMBeHME mn3onsaummn uenen bapbepa mexay
cobon coOTBETCTBYET 3HAYEHUIO, YKazaHHOMY B Tabnuue 3.

Tabnuua 3
[MpoBepsaemMsble Lenu NcnbitatensHoe | ConpotmneneHne
HanpsbkeHue, B | nsonaumn, MOM, He
MeHee
Llenb nuTtaHns oTHOCUTENBHO
NCKPOOMacHOW 1 500
nckpobesonacHom Lenen 40
NckpoonacHas uenb
OTHOCUTENBHO UCKpobe3onacHom 500
uenmu

1.1.4.3 Kopnyc 6apbepa obecneumBaeT cTeneHb noiniesnarosawmtbl IP30 no
FOCT 14252-96.

1.1.4.4 HanpsihxeHne nckpobesonacHoOW Lenu HaxoguTcs B guManasoHe OT
23,5 po 27,0 B.
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1.2 HasHavyeHue n TexHu4eckue xapakrepuctmkm PUD-Al4.

1.2.1 bapbep PUD-Al4 npegHasHadeH ans npeobpasoBaHus U nepenayvum
CUrHanNoB YynpaBfieHNa 9neKTPornHEBMATMYECKUMN npeobpasoBaTtenamm unm
ApYrMMn yCTporucTBaMmn aBTOMaTUKKN, HAXOASALWNXCA B UCKpOoBe3onacHom 30He.

CTpykTypHasa cxema bapbepa npuBegeHa Ha puUcyHke 2.

Al
Unut
Uni
Un2
UckpobesonacHble

uenu
1 o—l — A4 A3 A2

—
Exia lsbix ]*[ L L | ]
20  — I
i — | R L BX6

A1 WCTOYHMK nuTaHnA

A2 T[lpeobpasoBaTenb NOCTOAHHOIO CUrHana B MMMybCHbIN
A3 [anbBaHW4eckasi pa3Bda3ka

A4 TlpeobpasoBaTenb MMMYIbCHOIMO CUrHana B NOCTOSIHHbIN

O7
Unut

UckpoonacHble
uenu

:

A
A

PucyHok 3- CtpykTypHas cxema 6apbepa PUD-AlM4



1.2.2 HomuHanbHas
cooTBeTcTBYeT dhopmyne (3):

cTtaTn4dyeckasd

X =16x—1 +4,

6 H

XapaKTepucTtmka
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npeobpasoBaHus

3)

roe | — Tekyllee 3HadeHme curHana NcKkpoonacHom uenu, MA;
IB n IH — COOTBETCTBEHHO BEPXHUA U HWKHUW Mpefernbl AunanasoHa

M3MEHEHUA CUTHaIa VICKpOOI'IaCHOI7I uenn, MA;

X — Tekyllee 3Ha4yeHne curHana nckpobesonacHom uenu, MA;
4 n 16 — COOTBETCTBEHHO HWXHUM Npeden n auanasoH U3MEHeHUs

curHana uckpobesonacHom uenu, MA.

1.2.3 OCHOBHbIE TEXHUYECKME XapaKTEPUCTUKN NpuUBeaEHbI B Tabnuue 4.

Tabnuua 4
HanmeHoBaHMe xapakTepucTuku 3Ha4yeHmne
XapaKTepUCTUKN
1 2

HanpsiokeHne nutaHus, B OT 18 po 42
[nana3oH nameHeHusi Toka mckpobesonacHon uenu, | OT 4 go 20
MA
HanpsikeHne nutaHna gatdmka npu Harpyske 20 mA | 15, 3
(nckpobesonacHas uenb), B He meHee
[Mynbcaumn nckpobesonacHom uenu, mB, He Bonee 150
[Mpegenbl OCHOBHOW NpuBEAEHHOW MOrPeLUHOCTH
npeobpasoBaHus, % oT gmanasoHa IBbix (16 MA) + 0,25
HarpysoduHoe  conpoTuBrneHme  uckpobesonacHon | 500
uenu, Om, He Bonee
Tok noTtpebneHns npu  HanpskeHun nutaHusa | 110
(24 £ 2,4) B, MA, He Bornee
BxooHoe conpoTuBneHne uckpoonacHom uenu, Owm,
He Obonee onga curHana:

-ot 0 go 5 MA 50

-oT 4 no 20 MA 150
MHOnKkauna Hannuma HanpsKeHUs NUTaHna ecTb

[[abapuTHble pasmepbl

CmoTpu npunoxenue A

Macca, kr He bonee

0,135

CpenHsist HapaboTka Ha 0Tkas, 4, He MeHee

120000

CpenHuii cpok cny0bl, NeT, He MeHee

12
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MpogormkeHne Tabnuupbl 4

1 2

Bo3gencreue Bnusawowmx pakropon
[Mpeaenbl AONONHUTENBHOM MOrPELUHOCTH:

- NPY NU3MEHEHUN TeMnepaTypbl OKPY»KatoLLIero Bo3ayxa

oT (20 % 2) °C po npeaenbHbIX 3Ha4veHun, %/10 °C; +0,25

- NPV UI3MEHEHUN HAaNPsKEHWst MuTaHus oT (24 £ 0,5) B | + 0 125
[0 npeaerbHbIX 3HaYeHnn, %

1.2.4 XapaktepucTukn 6e3onacHoCcTy NpuBeaeHbl HUXE.

1.2.4.1 N3onauus mexay uenammn 6apbepa BblaepXmnBaeT B TedeHne 1 MuH
AENCTBME UCNLITATENbHOINO HanpsbKeHUss MNEepeMEeHHOro ToKa MpakTU4eCKU
CUHyconganbHon gopMsbl, YacTtoTton 50 'y, B cooTBeTCTBUM C Tabnuuen 5.

1.2.4.2 DneKkTpuyeckoe ConpoTMBNEHME M30MsaUnKM Lenen Bapbepa mexay
cobon coOTBETCTBYET 3HAYEHUIO, YkazaHHOMY B Tabnuue 5.

Tabnuua 5
[NpoBepsieMble Lenu NcnbiTatenbHoe ConpoTuBneHne
HanpshkeHue, B n3onsauumn, MOwm,
He MeHee

Llenb nutaHmMa oTHOCUTENBHO
MCKPOOMaCHOW U 500
nckpobesonacHom uenemn 40
NckpoonacHas uenb
OTHOCUTESNbHO UCKpOBe3onacHoOM 500
uenmu

1.2.4.3 Kopnyc 6bapbepa obecneymBaeT cTeneHb nbiniesnarosawmtbl IP30 no
FOCT 14252-96.

1.2.4.4 HanpsikeHne nckpobesonacHom Lenn HaxoguTcsl B AnanasoHe oT
23,0 po 27,7 B.

1245 bapbep B YynakoBke [N19  TPaHCMNOPTMPOBaHUA  BblOepXXuBaeT
BO3JeNCTBME:

- yOapoB CO 3HaYeHNeM MUKOBOTO YAapHOro yckopeHust 98 M/c?, ANUTENbHOCTLIO
yaapHoro mMmnynsca 16 mc ¢ obwmm yncnom yaapos (1000 + 10) B HanpasneHun,
0603Ha4YEeHHOM Ha Tape MaHWUMyALUMOHHBIM 3HaKoM «Bepx»;

- TemnepaTypbl oT MuHyc 50 go nntoc 50 °C.
- OTHOCUTENbHOM BRaxHocTtn (95 £ 3) % npu Temnepatype 35 °C.
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1.3 CocTtaB usgenus

B komnnekT noctaBku BXOOUT:

- bapbep (MCNonHeHMe B COOTBETCTBMM C 3aKa3oM);
- MacnopT;

- PYKOBOACTBO MO 3KCnnyaTauuu.

1.4 YcTtpoucrteo n paborta

1.4.1 CTpyKTypHble Cxembl GapbepoB, NpMBEAEHHbIE Ha pUCYHKax 1 n 3,
COCTOAT U3:

a) anemeHToB, obecnevymBaloLLMX OrpaHUYeHME MOLLHOCTU, KOTopasi MOXeT
NOCTYMUTb BO B3PbIBOOMACHYIO 30HY:

- Pe3anCTopoB, OrpaHNYMBAIOLLINX TOK KOPOTKOroO 3aMblkaHUs, (3aKpalleHbl B
TEMHbIN LIBET);

- CTabUIUTPOHOB, OrPaHNYMBAIOLLINX HANPSPKEHME XONOCTOrO X0A4a, (3aKpalleHbl B
TEMHbIN LBET);

- PE3MCTMBHBIX LIEMOYEK, BKOYaLWMX crnaboTouHble NnaBkue
npeaoxpaHuTeny;

6) anemeHTOB, OBecneYMBaOLLMX BbIMNOSIHEHNE (PYHKUMOHASBHOTO HasHaYeHus
bapbepa:

- MMMYNbCHOro UCTOYHUKA NUTaHus A1 ¢ ABYMS BbIXOOHbLIMMU
ranibBaHM4YeCckun pasgeneHHoimn uenamu, Unut1, Unut2;

- npeobpasoBaTesisi MOCTOSHHOrO TOKa B MMMNYJSIbCHOE HanpsXxeHue, A2;

- npeobpasoBartens UMMyIbLCHOIO CUrHasna B NOCTOSHHbIN, A4,

- ranbBaHM4YeCKOW pa3Bs3KM curHanos, A3.

1.4.2 MpuHUMn genctens Bapbepa OCHOBaH Ha NpeobpasoBaHMM CUrHanoB
NOCTOAHHOIO TOKa B UMMYIbCHbLIA CUrHar, C Nnocrieayowen nepegadyen ero yepes
CXeMy ranbBaHN4YEeCKON pa3Bs3Kn B BbIXOOHOW Kackad, rae npoucxoamt obpaTtHoe
npeobpasoBaHue.

1.4.3 «CpabaTbiBaHne» 6Gapbepa 4BRASETCA  LWITATHOM  cuUTyaumen
obecneyeHns B3pbIBO3aLUTbI U BbI3bIBAETCH NONagaHMEM B MCKPOOMACHYHO Lemnb
3MIEKTPMYECKOro curHana, napamMeTpbl KOTOPOro MpeBbiWakT  [OnycTMMoe
HanpsKeHMe X0I0CTOro Xxoaa 1 TOK NeperopaHns BCTPOEHHOIO NpeaoXpaHnTens.

1.4.4 KoHCTpyKTMBHO Bapbepbl BbIMNOSHEHbI B MacTMacCoBOM Kopnyce Ans
KpenneHus Ha DIN-peinky 35 mm.

Ha nepeoHen naHenu pacrnofioXXeH CBEeTOAMO[ Hanuums HanpsXKeHus
NNTaHUS.

CBepxy pacnonoxeHbl KnemMmbl ONA NOAKTHOYEHUS UCKPOOMAacCHbIX Lenen,
CHM3Yy — nckpobesonacHbIX Lenen.

BHelwHnin BuO 6apbepoB NokasaH Ha pucyHkax 5 1 6.
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PucyHok 5 —BHewHuin Bua 6apbepa PucyHok 6 —BHewHuin Bua 6apbepa
PUD-AT2 PUD-AT4

1.5 O6ecneyeHne B3pbIBO3aAWMUNTDI

Bapbep PU®-AI2 npeaHasHayeH Ona COBMECTHOM paboThbl ¢ gaTvynkamu
B3pPbIBO3ALMLLEHHOIO  UCMOSIHEHNHA, MNapaMeTpbl  KOTOPbIX  YAOBNETBOPAT
TpeboBaHMsam BHelwHen Harpyskm Uo, lo, Lo, Co (cmoTpu TpeboBaHus B
Tabnuue 1).

Bapbep PU®D-Al4 npegHasHayeH Ans pabotel € ycTponcTBamu
B3pPbIBO3ALMLLEHHOIO  UCMOSIHEHWUA, MNapaMeTpbl  KOTOPbIX  YAOBMETBOPSAT
TpeboBaHMsaM BHelwHen Harpyskm Uo, lo, Lo, Co (cmoTpu TpeboBaHus B
Tabnuue 1).

NckpobesonacHocTb uenen 6apbepos PUD-AT2/AM4-DIN pocTturaetcsa 3a
CYET OrpaHMYeHUs ToKa W HanpsbkeHus OO MCKPoOe3onacHbIX 3HaYeHUn wu
KOHCTPYKTUBHbIX pelleHnin bapbepos.

Ob6ecnedeHne unckpobesonacHbIX 3HAYEHUN  HAMPSPKEHUA U TOKOB
OCYLLECTBMAETCH CXeMOTEXHUYECKUMN PELLEHNAMMN.

Bapbep PUD-AI2 obecneymBaeT nutaHuMe gaTyumka, pPacrnofioXEHHOro BO
B3pbIBOONACHOW 30HE, U NPUHUMAET OT HEro MHOPMAaTUBHbIA CUrHar.

Bapbep PUD-Al4  obecneumBaeT nepegadvy curHana ynpasreHus Onsg
YCTPOMCTB, pacnosioXXeHHbIX B UCKpOBe30nacHOM 30He.

Takum o6pasom, HeobBXOAMMO OrpaHuMYUTb MOLLHOCTb, NepegaBaeMylo BO
B3PbIBOOMACHYH 30HY MO MCKPOBEe30nacHOW Lenu.

OrpaHnyeHne MOLLHOCTM OCYLLECTBIISIETCH 3a CYEeT 3feMeHToB (CMOTpwu
n. 1.4.1 a).

Kpome TOro, ocyLecTBnsieTca ranbBaHN4ecKkoe pasferneHne UCKpoornacHbIX
Lenen ot uckpobesonacHbIX 3a CYeT:

- y3na A3 (cMOTpuM pUCYHOK 1) Mexay UCKpobGe3onacHOW Lenbk U Lemnbio
curHanom npeobpasoBaHus;

- yana A1 — mexay uenbto nuTaHnsa 6apbepa n nckpobesonacHon Lenbio.

MOLLHOCTHbIE XapaKTEPUCTUKM BcCex pe3nctopoB 6HapbepoB BblOpaHbl C
y4yeToM perfiaMmeHTMpyemMoro 3anaca rno MoLHOCTU, MPUHATOrO B UCKpOobe3onacHbIX
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Lensx.

OrpaHnunTenbHble  pe3nucTopbl WM CTabuUnUTpoHbl  obecneudnBatoT
OorpaHUYeHne ToKa W HanpsKeHUa Ha uckpobesonacHbiX uensx b6apbepoB [0
BGesonacHbix ypoBHen (Uo, l0) B aBapulHbIX cuTyaumsax. [Ona noBbieHUs
Ha4eXHOCTN BapbepoB LLENOYKM CTabnnmTpoHoB NpoaybnmMpoBaHsbl.

Pe3ncTuBHbIE LLENOYKM C NPEeSOXPaHUTENSMU CryXaT A9 OrpaHUYeHunst Toka
Yyepes CTabnnNUTPOHbI U OTKIKOYEHUS Uckpobe3onacHoW Lenu Npyu BO3HMKHOBEHUN
aBapUrHbIX HaNPSHKEHUIN HA MCKPOONACHbIX Liensix 6apbepoB.

CTabunnuTpoHbl nepes yCTaHOBKOM MPOXOAAT MUCMNbITaHUS B COOTBETCTBUM C
TpeboBaHmamm n.11.1 FOCT 31610.11-2014.

Ansa  noBblWeHMss  HaOeXHOCTM  BfIOKOB  MCKPO3aWMUTbl  LEenoYKu
CTabuNUTPOHOB BbIMOSHEHBI C yONMpoBaHMEM.

PasgeneHune nckpobesonacHon Lenu OT Lenn NUTaHusl OCYLLECTBASIETCA C
nomoLbio TpaHcdopmMaTopa. BHyTpeHHss akpaHHas obMoTKa pasgenuTenbHoro
TpaHcdopmaTopa BbINoSIHEHA B BUAE CMSIOLLHOW MEeHOM JIEHTHI.

TpaHcdopmaTop BbINOSHEH B COOTBETCTBUM C TpeboBaHNAMMU roCT
31610.11-2014.

KOHCTPYKTMBHO UCKpobesonacHOCTb obecrneymBaeTcsl  pacrnofioXeHnem
3fIEMEHTOB M 3a30pamMn Mexay NpoBOAHUKAMMW, BbINOSTHEHHBIMU B COOTBETCTBUMU
TpeboBaHmsamm FOCT 31610.11-2014.

lMnaTbl NOKPbIBAOTCA 3NOKCUAHO-YPETAHOBbLIM f1aKOM B [Ba CrOsl.

1.6 MapkupoBka

1.6.1 Ha nuueson naHenun 6GapbepoB, BOMM3M MECT NPUCOEANHEHMUS
BHELLUHNX 3MEeKTPUYECcKnx Lenen 6apbepoB HaHECEHDI CrieayoLmne Hagnucu:

— «uckpobesonacHas uenby», «+1», «—2» — Ha ronyoom ¢oHe;

— «+by, «—6», «+7», «—8» - Ha benom dooHe
(nckpoonacHble Lenu).

1.6.2 Ha tabnunyke, NnpukpensieHHon K BOKOBOM CTOPOHE, HAHECEHDI:
- TOBapHbIM 3HAK U/UnNn HaMmeHoBaHWe NPeanPUATUS-U3roTOBUTESS;

HanMeHoBaHMe N ycroBHoe 0603HaveHne 6apbepa;

3HaK yTBEPXXOEHUS TUNa;

MapKMpOBKa B3PbIBO3ALLNTHI;

HOMep cepTudumkaTa COOTBETCTBUS

- AnanasoHbl U3MEHEHNSA BXOQHOIO M BbIXOAHOIO CUrHarnoB;

- HaNpshKeHne NUTaHus;

- Hagnucb «KopHenssne4veHne» - Anst 6apbepoB C KOPHEN3BIIEYEHNEM;

- MopsiOKoOBbI HOMep Oapbepa MO cucteMe Hymepauuu npeanpusaTus-
N3roTOBUTENS;

- MecsL, rof, BbINycKa;
- Hagnucb «COEJTAHO B POCCUN».

1.6.3 Ha Ttabnu4yke, npukpenneHHoM K gpyron BokoBowm cTtopoHe bapbepa,
HaHeCceHbI:
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— CXeMa BHELWHUX 3NEeKTPpU4EeCKNX COeNHEHUW;

— 3HayeHna BbIXOQHOro HanpskeHna Um  uckpoonacHbIX uernen wu
BbIXoA4HOro HanpsxeHust Uo, Toka lo, mowHocTn Po nckpobesonacHbIx Lenen;

— 3Ha4yeHuns NapameTpoB BHELLUHEN UCKpobe3onacHoM uenu.

Ha kapTOHHOW Tape HaHeCeHO:

- TOBapHbI 3HaKa U/Mnn HammeHoBaHWe NPeAnpPUATUSA-U3roTOBUTENS;

- YCroBHOE 0003HAa4YeHNE 1 KONMYECTBO BapbepPOB;

-NopsIAKOBbIE HOMEpPA MO CUCTEME HyMepaunn NpeanpuaTUS-U3roToBUTENS;

- Npeaensl U3MeHeHNa curHana nckpobesonacHom uenu | Bx,

- Npeaensl UI3AMEeHEHNA cUrHana nckpoonacHom uenu | Boix;

- Hagnuck: «KopHeunssnedeHue» (Tonbko ana PUD-Al2 ¢
KOPHEN3BNEYEHNeEM);

- faTa ynakoBbIBaHWS;

- Hagnucb COEJTAHO B POCCWU;

- WwTamMn unu Nognucb ynakoBLLKKA.

1.6.4 Ha TpaHCnopTHOM Tape HaHeCeHbl MaHUNYNAUMOHHbIE 3HaKW:
«Xpynkoe. OcTtopoxHo», «Bepx» no FTOCT 14192-96.

1.7 YnakoBKa
YnakoBka COOTBETCTBYET KaTeropum YyNaKoBKMU KY-1 no
FOCT 23170-78. bapbepbl ynakoBaHbl B KapTOHHble KOPOOKM, B KOTOPbIX
HaxXoOATCA PYKOBOACTBO MO 3KCnryaTaunm v nacnopr.
BapuvaHT 3awmtel 6apbepoB B3-0, BapnaHT BHyTpeHHen ynakosku BY-0 no
FOCT 9.014-78.
MpenenbHbIN Cpok 3awmThl 63 KoHCepBaUUn — TpyU MecsLa.

2 NCNoJib3OBAHUE NO HASHAYEHUIO

2.1 3KCI'I.l1yaTaLIMOHHbIe orpaHn4yeHus

211 Tlpn akcnnyataumm, TEXHUYECKOM OOCnyXMBaHMM WU MNOBEpPKE
Heobxoanmo  cobntogate  TpeboeaHus [OCT  12.3.019-80, «[lpaBun
aKcnnyartauum aneKkTpoycTaHOBOK noTpeduteneny u «MpaBun oxpaHbl Tpyaa npu
3Kcnnyatayum aneKTpoyCcTaHOBOK NoTpebutenemn.

2.1.2 He ponyckaeTcst nonagaHve Bnarv Ha KnemMmmbl BHELUHMX NOAKITHYEHNI U
BHYTPEHHME anemMeHTbl Oapbepa. 3anpellaetcs ucnonb3oBaHne ©Oapbepa B
arpeccmBHbIX cpefax C cogep)kaHmemM B aTMocdepe KUCHOT, LWesioden, Macen n T.0.

2.1.3 O6cnyxuBarolwimii nepcoHan [gonyckaeTcs K paboTe TOnbKo nocrne
N3ydeHns Hactoswero P3 1 npoBeaeHns MHCTPYKTaXa no TeXHUKe 6e3o0nacHOCTU
Ha MecCTe YyCTaHOBKM 6rioka, UMEHLWUn KBanNMUKaLMOHHYIO rpynny Mo TeXHUKe
BGesonacHocTn He HMxe |l, obpa3oBaHne He HUXKEe cpeaHe-CneLmanbHOro.

2.1.4 bapbep HeobOxoaumo pasmewiatb B MOMELLEHMSX C TemnepaTypou,
N3MEHsIIoLLENCS B AManasoHe paboymx TemnepaTyp, C YACTbIM U CYXUM BO3AYXOM.

2.1.5 bapbep MmoHTMpynTe Ha DIN — penky 35 mm.
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2.1.6 MOHTa)x BHELWHUX MOAKIHYEHNN OCYLLECTBNANTE B COOTBETCTBUN C
npunoxexem b.

2.1.7 Tpn nogkniyeHun AaTymka (yCTpomcTBa) coeauHuTenbHble NpoBoaa
nepeseunTe C WaroMm 3 CM 1 NOMECTUTE B CTasbHble TPYObl, HAAEXHO 3a3eMSIEHHbIE
y 6apbepa.

2.2 NoaroTtoBKa K paboTte

2.2.1 Npwun nonyyeHnn Gapbepa yCTaHOBUTE COXPaAHHOCTL Tapbl. B cnyyae ee
NOBpeXOeHNs1 COCTaBbTe aKkT M obpaTuTecb C peknamauuen K TPaHCMOPTHOM
opraHusaumn.

222 B 3umMHee Bpems sAWMKM C OGapbepamu pacnakoBblBanTe B
oTanMBaeMoM MNOMeLleHN He MeHee, YeM 4epe3 8 4 nocne BHeCeHus UX B
NOMeELLIEHME.

2.2.3 lNpoBepbTe KOMMSIEKTHOCTb B COOTBETCTBMW C NACNOPTOM.

2.2.4 CoxpaHanTe nacropT, KOTOpbIA ABNAETCA HPUONYECKUM OOKYMEHTOM
Npwu NpeabaABNEHNN peknamMaunmn NpeanpuUsaTUO-n3roToBUTENIO N NOCTaBLUNKY.

2.3 OGecne4yeHue B3pbIBO3aLWNTbI NPU MOHTaXe bapbepa

2.3.1 bapbep OTHOCUTCA K CBSA3aHHOMY 9NeKTpoobopyaoBaHUIO C
nckpobesonacHbiMM LeNaMU AN NOAKIYEHUS OaTYMKOB, PACMONOXEHHbIX BO
B3pbIBOONACHOW 30HE, 1 YCTaHaBNUBAKOTCSA BHE B3PbIBOOMACHbIX 30H.

2.3.2 lNepen MoHTaXoM Bapbep cregyet OCMOTPETb, MPOBEPUTL MAaPKUPOBKY
No B3pbIBO3aLLMTE, LLENOCTHOCTb KOpyca U OTCYTCTBME MOBPEXOEHUA 3aXXUMOB
ANs NOAKNYEeHNs BHELWHUX Lenemn.

2.3.3 MNogkntoveHne bapbepa Npon3soguTe B cnegyowemM nopsake:

— NOAKMNIYMTE NCKPOONaCHbIE BHELLHNE Lenu;

— MOAKIYUTE Lenb NMUTaHUS;

— NPOBEPbTE HanNpPsPKEHME Ha KOHTaKTax Ha COOTBETCTBME TpeboBaHMAM
nn. 1.1.4.4; 1.2.4.4;

— OTKMYNTE HaNpsHKeHne NUTaHus;

— NOAKNIYUTE BHELLHME UCKpobe3onacHble uenu;

— noganTe HanpsXKeHue NUTaHus.

2.3.5 MNpun moHTaxe 6apbepa HEOBXOAMMO PYKOBOACTBOBATLCS HACTOSLLUM
P3, rnason 3.4 MN33r, NMY3 n gpyrummn gokymeHTamu, 4eUCTBYHOLLNMMN B JaHHOW
oTpacnun NPOMBbILLNEHHOCTM.

2.3.6 Bo BHewHen uenu cnenyeTr YCTaHOBWUTb BbIKMOYaTeNb MUTAHUSA,
obecneynBaoLLNin OTKNIOYEHNE Bapbepa OT HaNPsHKEHUSA NUTaHUS.

[Ons 3awunTbl BXOAHbLIX Lenen Bapbepa OT BO3MOXHOIo npobos 3apsgamu
CTaTUYECKOro 3MeKTPUYECTBA, HAKOMMEHHOro Ha IUHUAX CBA3N  «bapbep—
AaTyunky, nepes NoAKNIYEHNEM K BXOAHbIM KneMmaM Xunbl JIMHUA CBA3KU crefyeT
KpaTKOBPEMEHHO COEANHUTL C BUHTOM 3a3eMSIEHNS LWUTA ANs CHATUS 3apsaaa.

CxeMbl BHELLHMX MOAKNIYEHN NpUBEAEHbI HAa pUCcyHKax B.1; B.2.
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2.3.7 YKa3zaHUA N0 MOHTaXy

MogrotoBbTe Kabenu ans coegmMHeHns bapbepa ¢ BHELWHUMW YCTPOMUCTBaAMMU,
MCTOYHMKOM nuTaHus. [Ona obecneyeHnss HaOeXHOCTU  3NIEKTPUYECKMX
coeanHeHnn pekoMeHayeTcs ncrnonb3oBaTb kabenun C MeaHbIMU
MHOFOMNPOBOSIOYHbBIMU XMUNaMK, KOHLblI KOTOPLIX Nepen noakntoyYeHuem cnegyer
TWaTeNbHO 3a4ncTUTb M obnyauTb. 3adnctky Xun kabenenm Heobxoaumo
BbIMNOSTHATL C TAKUM pac4eToM, YTOBbI X OrofieHHbIE KOHLbI NOCIE NOAKMIOYEHUS
K Npnubopy He BbICTyNanu 3a npeaensl KIEMMHOro CoeaAnHUTENS.

MakcumarnbHoe cedeHne npoBoaoB—2,5 Mm 2.

Mpun npoknagke kabenewn cnegyeT BbIAENUTb JIMHUK CBSA3WU, COEAUHSOLLNE
Oapbep C AOaTyMKoM, B CaMOCTOSATENbHYK Tpaccy (MNM HECKONbKO Tpacc),
pacnonaras ee (MnNu nx) oTaenbHO OT CUMOBLIX Kabenen, a Takke oT kabenen,
CO34aloLLNX BbICOKOYACTOTHLIE U UMIMYSIbCHbIE NOMEXM.

[Onsa 3awuTbl BXOAHbLIX YCTPOMCTB Gapbepa OT BNUSHUS MPOMbILLNEHHbIX
3MEKTPOMarHNTHbLIX NOMeEX, NMHUK CBA3N bGapbepa crnefyeT akpaHupoBaTb. B
KayecTBe 9KpaHOB MOryT OblTb WCMOMb30BaHbl cneuuarnbHble Kabenu ¢
3KpaHMPYHOLLMMM OnsieTkamm, OpOHELUNaHrn UnNn 3a3eMreHHble CTanbHble TPyObl
noaxoasilero gnameTpa.

2.3.8 O6ecneyeHne B3pbIBO3ALMLLEHHOCTM NPU IKCNyaTauum

Mpu akcnnyaTaumm 6apbepoB HEOOXOAMMO BbINOMHATL BCE MEPONPUSATUS B
MOMHOM COOTBETCTBUM ¢ pasaenammn «ObecrnedyeHne B3pbIBO3aALLMLLEHHOCTU NPU
MOHTa)e, Npu aKcnnyaTtauumy» Hactosawero P3. Kpome Toro, Heobxoaumo
BbIMOMHATL  MECTHblE  MHCTPYKUMKW, [OEWCTBYKWOLIME B [daHHOW OTpacnu
MPOMBILLNIEHHOCTU, @ TaKkkKe Apyrne HopMaTUBHbIE IOKYMEHTLI, onpeaensoLine
SKCMnyaTaumio B3pbIBO3aLLULLEHHOTO 3NEKTPOOOOPYA0BaHUS.

2.3.9 MNpoBepKa TeXHNYECKOro COCTOAHMA bapbepa

[MpoBepKy TEXHUYECKOro CocTodAHus 6Gapbepa npou3BoauTe nepea
BKINIOYEHMEM U Nepuoanvecku, Asa pasa B rog.

lMpoBepka TEXHUYECKOrO0 COCTOSIHUS BKoYaeT B cebsa BHEWHUn wn
NpOodUNaKTUYECKNN OCMOTPBI 1 NPOBEPKY paboTOCNOCOBHOCTM.

2.3.9.1 BHELHNN OCMOTpP COCTOUT N3 NPOBEPKMU:

— Hanu4na MapKMpOBKWU MO B3PbIBO3ALLUTE;

— OTCyTCTBME OBPLIBOB UIM NOBPEXAEHUI N30MSALUNN NINHUIA COEANHEHWUN;

— HaAEeXHOCTb NpucoeanHeHust kabenem;

— OTCYTCTBUE BMATUH, BUAUMbIX MEXAHUYECKMX NOBPEXOEHNN.

Bapbep, 3abpakoBaHHbIW NpPU  BHELWHEM OCMOTpe, dalbHeunwen
aKkcnnyaTauum He noanexunT.

2.3.9.2 TllpoBepka paboTocnocobHOCTN BKOYaeT B cebs nNpoBepKy
COOTBETCTBUA HAMNpPsHKEHUN MeXay KrnemMmamn uckpobesonacHbiX uenen no
meToauke n. 2.4.4.

BHUMAHMUE! SKCIJTYATAUNA NMPNBOPOB C NMOBPEXAEHNAMU A
HEWNCMNPABHOCTAMWN KATETOPUYECKW SATMPELEHA.
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2.4 METOObl N CPEOCTBA NOBEPKH

HacTtoswmin pasgen yctaHaBnvBaeT MeTOAbl U CpeacTBa NepBUYHON,
Nepuoanyeckmx nNpu akcnnyarauum n BHeodepeaHon noBepok bapbepa.

[Mpn noBepke AOOSMKHbI MPUMEHATLCA MeToAdbl U CpencTBa, yKasaHHble B
HacTosLleM pasgene.

Me)xnoBepo4HbIM MHTEpBan CoCTaBnseT ABa roga.

2.4.1 Onepauuun n cpeacrea NoBepKu

2.4.1.1 Tpn npoBedeHUN MNOBEPKU OOSMKHbI OblTb BLIMNOMHEHbI Onepauuu,
yKasaHHble B Tabnuue 6.

Tabnuua 6
HanmeHoBaHne onepaunu Homep
NyHKTa
1 BHelwHun ocmoTp 2.4.2
2 [NpoBepka nHaukauum 2.4.6
3 OnpegeneHne OCHOBHOW NOrPELLIHOCTH 2.4.5
4 NpoBepka HanpspKeHUs Ha nckpobesonacHbIX Lensax 2.4.4
5 lNpoBepkKa HaNPsPKEHUS NUTaHNA Ha UCKpobe3onacHbIX Lensax 2.4.7
6 [MpoBepKa aNeKTpnYecKoro ConpoTUBIEHNA N30NALNN 2.4.3
7 OdpopmrieHne pesynbTaTtoB NOBEPKU 2.4.10

MoBepky 6apbepa npoBoaUTE NPU YCIOBUSAX:

- TemnepaTtypa okpyxatowiero sosgyxa (20 = 5) °C;

- OTHOCUTENBHAA BMNaXKHOCTb OKpyatoLLiero Bo3ayxa ot 30 o 80 %;
- aTmocdhepHoe gasneHue ot 86 o 106 klla;

- HanpsbkeHue nutanus (24 + 1,2) B;

- OTCyTCTBME BUBpauun, TPSCKK, yaapoB, BAMSIOLLMX Ha paboTy;

- Bpems nporpesa He meHee 30 MUH.

2.4.1.2 lNepeyeHb cpeacTs namepeHnin n obopyaoBaHus, NPUMEHAEMbIX AN
KOHTpona 6apbepoB, NpuBeaeH B Tabnuue 7.
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Tabnuua 7 -- NepeyeHb U XapakKTepUCTUKU CPeACTB U3MEpPEHNN

OcCHOBHbIE XapaKTEPUCTUKN, PekomeHaoyemoe
HanmeHoBaHune
HeobxoauMble O51s NpoBepkn bapbepoB | obopyaoBaHue
NcToYHMK BbixogHoe HanpshkeHne ot 0 go 50 B B5-45A
HanpsYKeHUs
NOCTOSIHHOIO
TOKa
Kanunbpatop [nanasoH reHepauumn Toka KMNCC-03
ot 0 oo 22 MA, norpewHocTb He bornee
0,05 %
MarasunH Knacc ToyHocTtu 0,05; ueHa geneHunsa MCP-63
CONPOTUBIIEHWUI 0,01 Om; gnanasoH ot 0 go 10 KOm
OTanoHHas HomuHanbHoe conpotuenenHmne 100 Om, P331
Mepa knacc 0,01
CONPOTUBIIEHUS
OAHO3Ha4Has
YHuBepcanbHbin | Knacc  TouHoctn 0,01, amanasoH LL31
BONIbTMETP namepeHun ot 0 go 50 B
MeraommeTp HomuHanbHoe HanpsikeHue 500 B,
OCHOBHasi NpuBeAeHHas NOrpeLHoOCTb He 4101
bonee * 2,5 %, npegensl UamepeHnsa ot
0 go 100 MOwm
TepmomeTp 0-50 °C, ueHa genexns 0,1 °C TJ1
BapomeTp 84-106,7 kla M-110
MpumevaHme — [JonyckaeTca npuMmeHeHne obopyaoBaHust nobbIX TUMOB,
OCHOBHbIE XapaKTEPUCTUKN KOTOPbIX HE XyXXe NPUBEAEHHbIX B Tabnvue

2.4.2 BHeLwHU oCcMOTp

Mpw

npoBeaeHnm

cooTBeTCcTBME Bapbepa cneayowmm TpeboBaHnAM:
- HanMyne MapKMpOBKWU NO B3PbIBO3aLLNTE;
- OTCYTCTBME BMSTUH, BUOUMbIX MEXaHUYECKUX NOBPEXOEHUN.
Bapbep, 3abpakoBaHHbIN NPU BHELLHEM OCMOTPE, AanbHEeNLWen NoBepke He

NOANIEXUT.

BHELLHEero ocCcMoTpa AOOJPKHO ObITb YCTaHOBJIEHO

BHAMAHWE! SKCMNNYATAUNA BAPBEPOB C MNOBPEXOEHNAMWN WU
HEWNCIPABHOCTAMU KATETOPUYECKW 3ATPELLEHA.
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2.4.3 MNMpoBepKa 3neKTpu4yeckoro conpoTuBrieHna nsonauuu (nn. 1.1.4.2;
1.2.4.2)

[MpoBepky NnpoBoANTE MEraOMMETPOM C HOMUHarbHbIM HanpsxkeHnem 500 B.
Mepen ncnblTaHMeEM COeaUHNTE HAaKOPOTKO KOHTaKTbl B COOTBETCTBUM C Tabnvuen
8.

MNogkntounte MeraomMmmMeTp K rnposepdaemMbiM UendaMm un npomndBegunuTe OT4eT
nokasaHum Mo MuCTeYeHue BpeMeHN, 3a KOTOpO€ T[MOKa3aHnA MeraoMmmeTpa

YCTaHOBATCS.
Tabnwuua 8
Mposepsiemble Ly 3aMKHYTbIe KOHTaKTbl
PND-AI2 PUND-Al4
CunoBas uenb 7,8 7,8
NckpobesonacHas uenb 1,2 1,2
NckpoonacHasa uenb 5,6 5,6

Bapbep cuntanTe BblgepXaBLUMM UCTNbITAHWE, €CNU COMPOTUBIIEHNE
N30nsuMm cooTBeTCTBYET TpeboBaHuam (nn. 1.1.4.2; 1.2.4.2).

2.4.4 NMpoBepKa HanNpsAXXeHMA Ha NCKpoOe3onacHbIX Lensax

[MpoBepKy HaMpshkeHUss Ha  MCKpobesonacHbIX Lensax npoBoauTe
cnegytowmm obpasom.

a) NOAKMYMTE CXEMY MPOBEPKM HaNpsXKeHnsa Ha UckpobesonacHbIX
Bxogax (pucyHok B.3) k knemmam uckpobesonacHon Lenu 6apbepa. Ha knemmy
1 noganTe NONOXMUTESbHbLIV MOSC CXeMbl NS NPOBEPKN.

MpenBapuTenbHO ycTaHOBUTE HanpskeHne NctodHnka G2 pasHbim (35,0 £
0,1) B. KoHTpornb HanpseHnss ncTouyHmnka G2 oCyLLEeCTBUTE NO NOKa3aHUAM
BonbTMETpa PV1;

6) 3admkcupyinTe npu nomowm BonbTMeTpa PV2 HanpspkeHue Ha mexay
knemmamn 1 n 2;

B) Gapbep cuMTanTe BblOepXKaBLUMM WCMNbITaHWE, €CnM NpoBepsAemMoe
HanpsXKeHus, COOTBETCTBYET TpebosaHuam nn. 1.1.4.4; 1.2.4.4
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2.4.5 OnpegeneHne OCHOBHOW NOrpeLIHOCTH
2.4.5.1 OnpepeneHne oCHOBHOM norpewHocTn 6apbepa PUP-Al2

OnpeneneHve OCHOBHOMW MOrPELIHOCTU  OCYLWECTBSAWTE Mpu  N4ATU
3Ha4YeHNaX curHana muckpobesonacHom Lenu, pacnpedeneHHbIX No AuanasoHy
N3MEHEHUS, BKINoYas npeferbHble 3Ha4YeHus.

Mogknounte Oapbep nNo cxeme pucyHka B.1. [Ons  kaxgoro
KOHTPONUPYEMOro 3HayeHus, Ik, paccumtante COOTBETCTBYHOLLEE €My 3HAYEeHUe
TOKa MWCKpoonacHou uenun, lpacy, nonb3yscb ¢opmynammn (1) mnm (2) B
3aBMCUMOCTM OT UcnonHeHns Gapbepa. [JonyckaeTcsi MCNonb3oBaTb 3HAYEHUS,
npuBeaeHHble B Tabnuue B.1.

MooyepeaHo  3agaBanTe  KOHTPONMpPyeMble  3HA4YeHus  curHana
nckpobesonacHon Uenn, uU3MeHsAss conpoTueneHne R1. [Ona KoHTpons
nogknounte umgposon sonbTMeTp PV1 Kk knemmam a3, b3. KoHTponvpyemoe
3Ha4yeHue Toka Ik, MA, ByaeT paBHO:

U a3 b3

Ik = 303
AT @)

raoe Uaspz — NokasaHne BonbTMeTpa PV1, NoakmoyYeHHOro K Krnemmam a3,
b3, mB;

100 — conpoTmBneHne atanoHHon mepbl, Om.

3aganTte KOHTPOMMpPyeEMOE 3HadeHue, 3addMKCUPYMTE COOTBETCTBYHOLLEE
eMy 3HayeHune CUrHana UcKpoonacHou uenu. [Anga aToro noaksovnTe LMdpoBon
BonbTMeTp PV1 Kk knemmam a5, bb.

3mepeHHOe 3HayeHwe curHana WuckpoornacHon uenu, Inam, MA,
paccyuMTante no  Mnokas3aHusM  UMdPOBOro  BOSMbTMETPA  aHanorn4yHo
KOHTPONUPyeMoMy cuUrHany nckpobesonacHom uenu.

Paccuntante ons kaxxgoro KOHTPONMPYeMOro 3Ha4YeHuUs:
a) pasHocTtb A, MA:

A= IHS’M - IPAcq, (5);

rae IM3aM — U3MEepeHHOoe 3HayeHne ToKa WCKPOOoMacHOW  Lenu,
COOTBETCTBYHOLLIEE KOHTPONMMPYEMOMY 3HaYEHUIO, MA;

lpacd — pacuyeTHOe 3HayeHMe ToKa UCKpOOoMacHoOW  uenu,
COOTBETCTBYHOLLLEE KOHTPONMMPYEMOMY 3HAYEHUIO, MA;

6) OCHOBHYO MOrPELLHOCTb, v, %:

A
=—x100
4 Alebzx>< ’ (6)



21 2.087.044-02 PO

roe A — Hanbornbluee N3 3Ha4YeHun, paccunTaHHbIX No popmyne (5), MA;
AlBbIX — Anana3oH N3MEeHEeHMs curHana UcKkpoonacHou uenu, MA.

Bapbep cunTanTe BblaepXaBWWM UCMbITAHWE, €Cf  3HayeHue vy
paccuntaHHoe no dopmyrne (6), He npeBbllaeT NpenenoB MNOrpeLHoOCTy,
npuBeaeHHbIX B Tabnuue 2.

2.4.5.1 OnpepeneHne oCHOBHOM norpewHocTn 6apbepa PUD-AT4

OnpeneneHve OCHOBHOM MOrPELWHOCTN  OCYLEeCTBNAUTE nMpu  MATU
3Ha4YeHNAX CUrHana WCKPOOMacHOW Uuenu, pacrpeferneHHbiX Mo  AuanasoHy
N3MEHEHUS, BKINoYas NpeaeribHble 3Ha4YeHUs.

Mogknounte Oapbep No cxeme pucyHka B.2. [Ons  kaxgoro
KOHTPOSNIMPYEMOro 3Ha4veHus, IK, paccuMTanTe COOTBETCTBYIOLEE eMy 3HaYeHue
TOKa unckpobesonacHowm uenu, Ipacy, nonb3ydacs dpopmynon (3). JonyckaeTcs
MCNoNb30BaTb 3HAaYeHUs, NnpuseaeHHbIe B Tabnuue B.2.

lMoo4vepenHo 3agjanTe KOHTPONUPYEMblE 3HAYEHUS CuUrHana MCKPOONaCcHOW
Lenu npy nomoLm reHepartopa Toka Gl. [1na kaxgoro KOHTpPosIMpyemMoro 3HavyeHus,
Ik, doukcnpymnte namepeHHoe 3HayeHue TOKa MCKpoonacHom uenu, Inam, MA, no
nokasaHnam ungposoro BonbTMeTpa PV1. [Ona pacyeta In3am nonb3yntecb

dopmyrnown (4).
Paccuntante onsa kaxxgoro KOHTPONMPYEMOro 3Ha4YeHuUs:
a) pasHocTb A, MA:

A= IHS’M - IPAcq, (7);
roe IMsm — u3MepeHHoe 3HayeHWe Toka WuckpobesonacHom uenw,
COOTBETCTBYIOLLIEE KOHTPOMPYEMOMY 3HAYEHUIO, MA;

lpacdy — pacyeTHOe 3HayeHMe Toka uckpobesonacHow uenw,
COOTBETCTBYIOLLIEE KOHTPOMNMMPYEMOMY 3HAYEHUIO, MA;

6) OCHOBHYO MOrPELLHOCTb, v, %:

A

roe A — HanbonbLuee U3 3Ha4YeHU, paccumUTaHHbIX No popmyne (7), MA,
16 — anana3oH N3MeHeHUs1 curHana uckpobesonacHom uenu, MA.

Bapbep cuutante BblOepXaBWMM UCNbITAHWE, ecnn 3HayeHue v,
paccuMtaHHoe no opmyne (8), He npeBbllWaeT npenenoB MNOrPeLHOCT!,
npvBeLeHHbIX B Tabnuue 4.
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2.4.6 lpoBepKa MHAMKaALUU HaNM4YUA HaNpPsXXeHUA NUTaHns

Mopante Ha Bapbep HanNpsKEHWE NMUTAHUSA U NPOKOHTPOSTMPYNTE BKNHOYEHME
MHOMKaTopa Ha nuueBon naHenu Gapbepa.

2.4.7 MNpoBepKa HanpsikeHWe NMUTaHUA Ha UCKpobe3onacHbIX Lensax
PUD-AI'2

lMpoBepKy HanpspkeHUst NTaHus Ha MckpobesonacHbIX Lensx npoBoguTte,
noaknoymne 6apbep No cxeme pucyHka B.1. YcTaHoBUTE npy noMoLLm pesuctopa
R1 1ok, paBHbI 20 MA. KOHTpPONb 3HA4YeHUs1 TOKa OCYLLUECTBUTE, MOLKIOYMNB
BonbTMeTp PV1 Kk BbiBogam a3, b3, nokaszaHns BONbTMETPa LOSMKHbI OblTb paBHbI
(2000 % 5) mB.

3aTeM BONbTMETP NOAKMOYUTE K Krnemmam 1; 2 1 3adouKCUpymTe nokasaHue.

Bapbep cuuTanTe BblOepXKaBLWKUM WUCMbITaHME, ecnun 3aduKCcMpoBaHHOE
3Ha4yeHne cooTBeTCTBYET TpeboBaHMsaM Tabnuubl 2.

2.4.8 TpeboBaHUA K KBanudukKaumum nosepuTenemn

MoBepky 6Gapbepa [OOMMKEH BbIMOMNHATL MOBEPUTESNb,  MpoLIeaLuni
MHCTPYKTaX MO TexHWKe ©e30nacHOCTM, OCBOMBLUMK paboTy C noBepAeMbIM
B6apbepoM 1 UCMonb3yeMbIMN 3TarloOHaMMU.

MoBepuTtenb AormkeH ObITb atTecTtoBaH B cooTBeTcTBUM C [P 50.2.012-94
«ICU. Mopsgok atTectauum nosepuTenen cpeacts U3MepeHniny.

2.4.9 OchopmneHue pe3ynbLTaToB NOBEPKU

MepBrnyHas nosepka Gapbepa Npu BbiNycke N3 NPOM3BOACTBA NPOBOAUTCA B
TOM cry4dae, ecnv npu oHa BbibpaHa npu 3akase.

MonoxuTtenbHble pe3ynbTaTtbl MEPBUYHON TMMOBEPKM MNpU  BbIMNyCcKe U3
Npoun3BoAcTBa O0POPMIISAIOT 3anUCbio B NacrnopTe C ykasaHMeM AaTbl MOBEPKU U
NOAMNUCBI0 NOBepUTENS, YAOCTOBEPEHHOW KNENMOM.

Mo pesynbTaTam nocnegywowmx MNOBEpPOK noBepuTenb odgopmnseT
CBMOETENbCTBO O NoBepke cornacHo npukasa MuHnpomtopra Poccun Ne1815 ot
02.07.2015 r. «O6 yTBepXaeHUM nopsiaka MpoBedeHNa MOBEPKUM CpeacTB
N3MepeHuin, TpeboBaHMN K 3HaAKy MOBEPKM U COAEPXaHWK CBMAETENbCTBA O
NOBEpPKEY.

Bapbep, He yooBneTBopsoWmnM TpeboBaHMSIM OQHOIO U3 MYHKTOB NOBEPKMU,
OpakyeTcsa 1 He gonycKkaeTca K MpUMEHEHMI0. [py 3TOM BbiNyCKaeTcHa N3BELLEHME
O HENpUrogHocTn cornacHo npukasa MuHnpomtopra Poccmnn Ne1815.

3 TPAHCINMOPTUPOBAHUE U XPAHEHUE

3.1 bapbepbl B ynakoBke TpaHCMOPTUPYHTCA BCEMU BUOAMM TpaHcrnopTa
(aBnaTtpaHcnoptom - B OTanfMBaeMblX repMETU3MPOBAHHbLIX OTCEKax) B
COOTBETCTBUM C NpaBmnamMm nepeBo30K rpy3oB, AENCTBYIOWNMU Ha KaXX4oM BUAE
TpaHcnopTa.
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3.2 YcnoBust TpaHCNOPTUPOBaHMA [OOSMKHbI COOTBETCTBOBATb YCNOBUSAM
xpaHeHuna 5 no NOCT 15150-69.

3.3 bapbepbl 4OMKHbI XPaHUTLCS MO YCNOBUSM XpaHeHus 1 no
FOCT 35150-69.

3.4 HasHayeHHbIM CpoK XpaHeHna — 12 mecqaueB. [lo wncteyeHun
Ha3Ha4YeHHOro Ccpoka XpaHeHus Heobxoanmo npoBecTn
nepeocBMaeTeENbCTBOBAHNE COCTOSHUS.

4 PeMOHT

4.1 Bo3amoxHble HeucnpaBHOCTM GapbepoB 6e3onacHOCTU U cnocobbl KX
yCcTpaHeHus npeacTasreHbl B Tabnuue 6.

Tabnuuya 6
Cnocob obHapyxeHns
HeucnpaBHOCTb Bo3moxxHaa npnymHa
N yCcTpaHeHus

OtcyTtcTBYyeT
[Mpun BKNIOYEHUN | HANPSHKEHNE NMUTAHUSA MpoBepuTb HaNpsiXeHue
He ropuT WUNW ero 3Ha4YeHue He HanNpPsYKeHUs NUTaHUsA Ha
ceBeToauon COOTBETCTBYET Krnemmax pasbemMa nuTaHus

paboyemy
Mpw BKNOYEHUM OTcyTCcTBYET BXOQHOW [MpoBepuUTbL HaNUyMe curHana
oTcyTCTBYET curHarn Ha BXOOHbIX KnneMmmax
BbIXOHOWN CUrHar

4.2 MpoBoauTb PEMOHT M BOCCTaHaBnMBaTb NPUOOP MMEET NpaBO TOSbKO
npeanpusaTUe-n3roToBuTesNb.

4.3 MapameTpbl npenenbHbIX COCTOAHUMN:

- Bapbepbl 6e3onacHOCTM He obecrneunBaloT M3MEpPeHME U NocreaytoLlee
npeobpasoBaHne MHPOPMATUBHBIX CUrHANOB AATYMKOB;

- He obecneymBaloT NMTaHMe AaTYNKOB B3PbIBO3ALLULLEHHOIO UCMOSTHEHWS.

4.4 Kputnyeckme oOTkasbl npu akcnnyaTauum OGapbepoB 6e30macHOCTU
OTCYTCTBYIOT. [lenctBmne nepcoHarna He NnpeaycMoTPEHO.

5 YTUIMN3ALUUA

lMocne oOKoH4YaHMs cpoka Ccrnyxobbl nNpubop NOANEXUT AEMOHTaxy W
ytunusaumm. B coctaBe npubopa OTCYTCTBYHOT AparoueHHble MeTansbl,
AO0BUTbIE, paaMoaKkTUBHbIE, B3pbiBOOMNACHbIE BeLECTBa, nNpeacTaBnsalowme
ONacHOCTb AN XWU3HW. [eMoHTax wun yTunusauma npubopa He TpebytoT
NPUMEHEHMNS cneumanbHbiXx Mep 6e30nacHOCTK, BbINOHAKTCA 6e3 cneynanbHbIX
npucnocobneHnn n yCTpoucTB.
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MpunoxeHue b
(cnpaBo4Hoe)

CXEMbl BHELUHUX NOAKNKOYEHUN

I Bnok nutaHu4a
PND-AI2 Llens |-O- (18 — 42 B)
+Unmut | 7 +
-Unut | 8 -
Odatymk
(c BbIXOAOM KoHTponnep,
4-20 MA) -O-| Uenb Lens |-O- BTOPWUYHBINA Npnbop
|+ 1 + Ex Unut + RH 5 |+
C’ 2 Ex RH 6 |:::|

RN N o

JL

——»

B3pbleoonacHasi 30Ha B3pbieobe3onacHasi 30Ha

PucyHok B.1 — Cxema nogkntodeHun bapbepa PUD-AT2
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I Bnok nutaHus
PND-AT4 Lenb |-O- (18 - 42 B)
+Unutr | 7 +
-Umwmr | 8 -
ann YnpasnsoLwui
-O-| Uenb Uenb |-O- curHan
| Q 1| +Ex Unut +lBXx | 5 Q |+
‘ f ; 2 ] -Ex lex -lBx | 6 — CD

é i )‘_— IBbIX -
Harpy3ka He 6onee 500 Om

JL

«———

B3pbieoornacHasi 30Ha B3pbieobe3onacHasi 30Ha

AN - anekTponHeBMonpeobpa3oBaTesib

PucyHok B.2 — Cxema nogkntodeHun 6apbepa PUD-Al4
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PucyHok b.3 — MoHTax 6apbepa Ha DIN-peky
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MpunoxeHue B
(obasaTenbHoe)

CXEMbI NOAKNIOYEHUA BAPLEPA 514 NMPOBEPKU

PUD-AT2
o7+
5 G1
R1 ° =18-
R2 g
¢ —  +—{1+|E <
o
20 PV1
1 2.le =
| I o (0]
* g 2 R4
R S N o vy
a3 b3 S g — a b
g 5+T:T
N
R5
ab b5

Gl
PV1
R1

R2

R3, R5
R4

PucyHok B

NCTOYHMK NMTaHMA NOCTOSAHHOIO Toka b5-45A;
BonbTmeTp yHuBepcarnbHbin LL31;
MaraauH conpotusnexHumn MCP-63;
Peauctop C2-29B-0,25-392 Om £ 1 %;
OTanoHHasa mepa conpoTtusneHna ogHosHayHasa P331 (100 Owm);
Pesuctop C2-29B-0,125-1,87 kOm = 1 % (onsa curHana 0-5 mA);
Peauctop C2-29B-0,25-392 Om = 1 % (gna curHana 0-20; 4-20 mA);

.1 — Cxema nogkntoveHust onsa nposepkn 6apbepos PUD-AT2
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Tabnuua B.1 — PacyeTHble 3Ha4YeHus1 curHana UcKkpoonacHom uenu
( ANA NMHENHON XapaKTePUCTUKM )

KoHTponupyemoe PacyeTHOe 3Ha4yeHue curHana
3Ha4YeHue cUrHana MCKpOOoMnacHOM Lenu Ansa gvana3soHa:

UckpobesonacHom OT1 0 pmo 5 mA OT14 pgo 20 MA

uenu

Ik, MA Ua3b3, mB | Ipacy, MA | U a5b5, mB | Ipacy, MA | U a5b5, uB
4,000 400,0 0,000 000,0 4,000 400,0
8,000 800,0 1,250 125,0 8,000 800,0
12,000 1200,0 2,500 250,0 12,000 1200,0
16,000 1600,0 3,750 375,0 16,000 1600,0
20,000 2000,0 5,000 500,0 20,000 2000,0

Tabnuua B.1-1 — PacyeTHble 3HAa4YEHNSA CUrHana MCKpPoonacHoOm Lenu
( ANs KOPHEU3BIEKAIOLLIEN XapaKTEPUCTUKN)

KoHTponupyemoe |PacuyeTHoe 3Ha4yeHue CUrHasa MCKpoonacHom uenm
3Ha4yeHue curHana AnA auanasoHa:
UcKkpobesonacHom

uenw Ot 0 go 5 MA OT1 4 po 20 MA

Ik, MA |Ua3b3, mB| Ipacy, MA | U a5b5, mB | Ipacy, MA | U a5b5, mB

4,000 400,0 0,0000 0,00000 4,0000 400,0

4,160 416,0 0,5000 50,0 4,6000 460,0

4,640 464,0 1,0000 100,0 7,2000 720,0

5,440 544,0 1,5000 150,0 8,8000 880,0
5,600 560,0 1,5811 158,11 9,0596 905,96
8,000 800,0 2,5000 250,0 12,0000 1200,0
11,840 1184,0 3,5000 350,0 15,2000 1520,0
20,000 2000,0 5,0000 500,0 20,0000 2000,0
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PND-Al4
2 |7+
§ G1l
o =|8-
R1 D
O
1+]| 8 <
85
2 = § - [0}
Q a
RS E 2
555" -
g Gl
3 |5+ +
PV1 =
Gl ["eHepaTop noctosiHHoro Toka KMCC-03;
PV1 BonbTmeTp yHuBepcanbHbein L31;
R1 Peauctop C2-29B-0,25-392 Om % 1 %;
R3 JTarnoHHas mepa conpoTtusneHus ogHosHavyHasa P331 (100 Owm);

PucyHok B.2 — Cxema nogkntoveHus gnsi nposepku 6apbepos PUD-Al4

Tabnuua B.2 — PacyeTHble 3Ha4YeHus1 curHana nckpobesoonacHom Lenm

KoHTponupyemblie 3Ha4yeHue Ik, MA, PacyeTHOe 3Ha4YeHue curHana
CMrHana UCKpoonacHow Lienu Ans UckpobesoonacHou Lenu
Aunana3soHa:

OT1 0 go 5 MA O14 pno 20 mA Ipacy, MA U pvi, MB
0,000 4,000 4.000 400,0
1,250 8,000 8,000 800,0
2,500 12,000 12,000 1200,0
3,750 16,000 16,000 1600,0
5,000 20,000 20,000 2000,0
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R4

G2

G2 NCTOYHMK NTaHnUAa NoCToAHHOro Toka b5-45A
R4 Peauctop C2-33H-1 BT 1 kOM £ 5 %
PV1, PV2, BonbTmeTp yHMBepcanbHbiv 31

PucyHok B.3 - Cxema ons npoBepKn HanpshkeHUs Ha Knemmax nckpobesonacHbIX
Luenen



2.087.044-02 P3 32

s

A\
\

\

/
o

v

J

/

.

N
‘v

f
J
=

’

J
% S

QEOEPANBHOE ATEHTCTBO
NO TEXHWYECKOMY PETYTMPOBAHUIO U METPONOT A

CBUJAETEJIBCTBO

06 yTBepXAEeHUM TUNa CPeacTB M3MepeHui

OC.C.34.004.A Ne 4111811

Cpok geicreun ao 27 anpensi 2025 r.

HAMMEHOBAHUE THIIA CPEJICTB U3MEPEHHIA
Bapbepbi 6eaonacHocTu PUD

H3I'OTOBUTE!L
000 "Tennonpubop-CeHcop”, r. YenabuHck

PETMCTPALIMOHHEI No 45499-10

JIOKYMEHTBI HA TTOBEPKY
2.087.044-02 P (PUD-AT), 2.087.044-00 P3 (PUD-TT), 2.087.044-01 P3 (PUD-A),
pasgenst 2.4

UHTEPBAJI MEXLY TIOBEPKAMH 2 ropa

Crrerenserso 00 YTBEpAICHHH THIZ NPOUIeHO TpAKa3oM deepatsbHoro arcHTICIsa
110 TEXHHHECKOMY PErYIHPOBAHHIO W MeTpoNorii or 27 anpens 2020 r. Ne 840

Onvicane THUA CPEACTB H3IMEPeHWH ABJIAeTCH OOAIATCNLHBIM  HPHIOKEHHEM
K HACTOAIIEMY CRIJIETENRCTRY.

3amecTuTens Pykoeonurens
DenepansROrO areHTCTRa
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TENJNONPHUBOP

Appec:

TenedoH:
dakKc:
E-mail:

Caur:
CepBucHasa
cnyxba:

KoHTaKTHasa uHpopmauus:

454047, Poccuna, YenabuHck,
yn. NaBeneuykasn 2-1, a. 36, ctp.3, 0. 203

+7 351 725-75-64
+7 351 725-89-59

sales@tpchel.ru

www.tpchel.ru

+7 (351) 725-74-72, 725-75-10

Mpoaykuua npoussegeHa 000 «Tennonpubop-CeHcop»
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