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HacTtoswee pykoBoaAcTBO Mo akcnnyatauun (ganee P3) npegHasHadaetcsa ans
O3HaKOMIEHUA noTpedbuTens C YCTPOMCTBOM, (PYHKUMOHANbHbIMW CBOWCTBaMMW, MNpaBunamu
MOHTaXa, 3KCnnyaTaumm n xpaHeHusi, cobniogeHne KoTopbix 06ecneyvmT NosHoe NCnonb3oBaHme
TEXHUYECKMX BO3MOXHOCTEW M3OENua B TeyeHme cpoka cnyxbbl. PO pacnpocTpaHsieTcs Ha
KnanaHbl 3anopHO-perynupyrolne u perynupyrowme ogHocedesnbHble C  3NEeKTPUYECKUM
MCMOMHUTESNbHBIM MEeXaHM3MOM (Janee KnanaHbl) Ha ycnoBHoe pasneHne PN1,6 Mlla (16

Krc/cm?).
KnanaH o6o3Ha4vaeTcsa Tabnuuen douryp 254945n n 254945Hx:
25 - Tun apmaTtypbl (KnanaH perynupyowun);
Y - MaTtepwuan kopnyca (4yryH cepbii);
9 - BuUA NpmBoAa (3NeKTPUYECKNin;
45 - HOMep MoAenu;

N/HX - Martepuan ynnoTHUTENbHbIX NMOBEPXHOCTEN (N — NnacTmaccsl (ToponnacT), HX
— CTanb KOPPO3MOHHO - CTOMKas).

1 OnucaHue n paborta

1.1 HasHaueHue.

KnanaHbl npegHa3HavyeHbl 4515 YCTaHOBKMU B KQYECTBE PErynMpyrLLMX OPraHoB B CUCTEMAX
aBTOMaTUYECKOro perynmpoBaHns TEXHONOMMYECKUX NPOLIECCOB.

KnanaHsbl N3roTaBnMBaloTCs B COOTBETCTBUM c TpeboBaHnaMM TY
3722-011-50987615-2002 1 no pabounm YepTexam, yTBEPKAEHHbLIM B YCTAHOBMEHHOM NopsaaKe.

KnanaHbl gomkHbl komnnektoaTbcs QMM 0b6LenpoMbILLIEHHOTO UCMOMHEHUS.

KnanaHbl, npegHasHayeHHble  Ans B3pbIBOMOXapoonacHbIX  cped,  AOSMKHbI
KomnnekrtoBatbcst AVM BO B3pbIBO3ALLNLLEHHOM UCMOSTHEHUN.

MpucoeanHeHune Kk Tpybonposoay — cnaHueBoe. TexHunyeckne TpeboBaHusa K naHuam
KnanaHoB, KOHCTPYKUMSI M pasMmepbl, MNpUCOEANHUTENbHbIE pa3Mepbl U pasmepsbl
YNNOTHUTENbBHbIX MOBEPXHOCTEN (hnaHueB - ucnonHenue B psa 1 no FTOCT 33259.

OTtBeTHble onaHubl AN4a KnanaHoB - NpuBapHbie nnockue no NOCT 33259.

MaTepnan OCHOBHbIX feTarien, COonpukacarLmMXCAa CO Cpedon, AN He pasrpyXeHHOWm
KOHCTPYKUMK yKa3aH B Tabnuue 1, Ans pasrpy>KeHHOW KOHCTPYKLMK B Tabnuue 2.

Tabnuua 1. Hepasrpy’keHHbIN KnanaH

HanmeHoBaHue getanu 254945n 2549451k
Kopnyc Yyryn CH20 NTOCT 1412
Kpblwwka Kopnyc kpbiwkn — ctanb 20 FTOCT 1050
MnyHxep, ceano Crtanb 20X13 TOCT 5632
YnnoTHeHne B 3aTBOpE «msrkoe» (Proponnact — 4 «MeTann no metanmny»
FOCT 10007)
YnnoTHeHne canbHUKOBOE ®dT1oponnact — FOCT 10007 TPI
BTynka, ranka cansHvka natyHb J1C59-1
lMpoknagka Kkopnyca, KpbILLKK, TPI
ceana
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Tabnuua 2 Pasrpy’KeHHbIN KnarnaH

HaumeHoBaHve getanu

254945n 25494 5Hx

Kopnyc

Yyryn CH20 MOCT 1412

Kpblwka

Ctanb 20 TOCT 1050

MnyHxep, ceano

Ctanb 20X13 N'OCT 5632

YNnoTtHeHne B 3aTBOpE

«msrkoe» (droponnact — 4 «MeTann no metanny»
rOCT 10007)

YNnoTHeEHNS: canbHUKOBOE U

NIyH>Xep-rnjib3a

dTOPCUNMKOH Aflas

BTynka canbHuka

natyHb J1C59-1

Mpoknagka kopnyca, KpbILKK,

ceana

TPl

MNMokasaTenu HasHa4yeHUs KnanaHoB NpuBeaeHbl B Tabnuue 3.

Tabnvua 3
HanmeHoBaHune Ycnosus akcnnyatauuun no NOCT 15150
napameTtpa Y2
Temnepatypa

oKpyxatowen cpegpl, °C

oT muHyc 15 go 50

Pabouas cpeaa

4 knacc onacHoctn no TOCT 12.1.007

Mpynnel «B  (B)», «B» no PykoBoactey no bBesonacHocTn
«PekomeHgauun no ycTtponctBy u ©6esonacHoM akchnyaTauum
TexHomnornyeckux  TpybonposogoB»  Hanpumep: xugkue un
razoobpasHble cpedbl, HENTpanbHble K MaTepuanam geTtanewn,
conpukacarumxcsa co cpegon (Boga, nap HacbIWEHHbIN, BO34yX,
paccosibl, Wernoyu, Xuakue HedpTenpoayKTbl 1 ap.)

CKOpPOCTb KOPPO3UKN MaTepurarnoB KrnanaHa He JOoSKHA NpeBbIllaTh:
Ansi KopnycHbix geTanen 0,5 MM B rog; Anst MexaHu4ecku
06paboTaHHbIX HaNpPaBMSOLWMX U YNNOTHUTENbHbLIX MOBEPXHOCTEN
0,05mm B roa. FOCT 33260-2015, CT LIKBA 005.1-2003, CT LIKBA
054-2008

Temnepatypa paboyen
cpeabl, °C B
3aBMCUMOCTU OT TUNa
3aTBOpa M KOHCTPYKUUN
Knanasa

254945n HepasrpyXeHHbIN N pasrpyx. -15...+150

Hepasarpy>XeHHbIN -15...+300

25494 5Hx nap -15...4220

pasrpy>keHHbIN 15 +250

ap.cpenbl

Paboyee pnaBneHue Pp,
Mna (kr/cm?) no FTOCT
356 npu Temnepartype
cpenbl, He bonee

-15...120°C 1,6 (16)

>120...200°C 1,5 (15

>200...250°C

)
1,4 (14)
)

>250...300°C 1,3 (13

YcnoBHoe
(HOomMUMHanbHoE)
pasnenve PN, Mna
(kr/cm?) no FOCT 356

1,6 (16)

[MpobHoe paBneHune Pp,
Mna (kr/cm?), no FOCT
356

2,4 (24)
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1.2 CocTasB.
MpuHUUNUanbHas KOHCTPYKUUSA KnanaHa npeacTtaBrieHa Ha pucyHke 1.

CocTaBHbIMM YacTAMM U3OENNS ABMSKOTCA:

1 -3\, 4 - nnyHxep; 7 - yNnoTHeHne canbHUKOBOE;
2 - Kopnyc; 5 - ceano; 8 - ranka canbHUKa;
3 - KpbILLIKa; 6 - NpoknaakKa; 9 - ranka.

7
g Hcromerue
_“ sambopa
g ang 2544 5kx
2
s &l - f
5 o [

PucyHok 1 HepasrpyXeHHasi KOHCTPYKLUMS
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MpuHUMNWanbHas KOHCTPYKLUMSA KrnanaHa, pasrpy>XeHHOro no AasreHuio npeacrasreHa Ha
pUCYHKe 2.

CocTaBHbIMU YacTAMU U3OENUSA ABNAKOTCS:

1-39UM,; 2 - Kopnyc; 3 - hnaHeu; 4 - nnyHxep; 5 - ceano;
6 - rMnb3a; 7 - yNnoTHeHne canbHNKOBOE; 8 - cTakaH; 9 - ranka;
10 - wanba.
i
| ©@ fﬂﬂ
HcriovHerLe
sambapa
| = | e 254945Hx
% =g T
8
S (.
7 ) N
4 =H=
e I
— | 7 omb d
\O
bz ¢
/ )

PucyHok 2 PasrpyxxeHHas KOHCTpyKUuSA

1.3 OCHOBHbIe TEXHUYECKME XapaKTEePUCTUKM.

1.3.1 OCHOBHbIE TEXHMYECKME XapaKTEPUCTUKM KNanaHoB, HE pasrpyXXeHHbIX No
AaBneHnto NpuBeaeHbl B Tabnuue 5, a ansa pasrpyXeHHOM KOHCTPYKLMK B Tabnuue 6. OCHOBHbIE
TexXHU4eckue aaHHble n xapakrepuctnkn VM npuBeaeHsl B UHCTPYKLUU NO MOHTAXY,
HacTponke n akcnnyataumm Ha VM.

1.3.2 KOHKpeTHble 3Ha4YeHNs1 YCIOBHOWM NPOMYCKHOW CNOCOBHOCTU, UCMONHEHME U Apyrne
TeXHUYecKue AaHHble yKasaHbl B MacrnopTe Ha usgenue.
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Ta6nuua 5. HepasrpyKeHHbii kiana

D,VlaMeTp o {e} o (@] o (@]
BC')\IMVIIMHSJ'IbeIVI v 5 g e E 8 | 8|89 N v|o|B|g
LlaBneHune
HOMUHanbHoe
PN, Mna 1,6 (16)
(krc/cm?)
[TponyckHas .
xappagTepMCTMKa NUHeNHas / paBHONPOLIEHTHAas
Pabouun xopn
nnyHxepa, MM 10 ) 20 32 50
-~ ! o o
(a2} 59 o o Y] [N}
© o “5| o o S | & | ¢ it
e A ks sg| - o 9 PN S 3 B o o Q 3
S T A B - - N S =) I = T N 1o |l&a | R]|¢
YcnoBHad So|ls ||l || N8| 2] |5 s | Y| N
nponyckias | g | v 5 C 8 les 8 g8 8 gls) 5|8
CNocobHOCTb cN | w | 3328 5T 5|5l s S |a | 5|8 |¢%
Kvy, M4 cC | ¥ Hlag|ls| a8 | Tl T |8g18|s| s
- g S| 2| - N|ls | o g | 218129
S 8| <~ | 35| g S A R = = R =
"_‘ Fh L'o't-\‘— < 3 w d w.. S
S 5= Y118 g
Honyctumbin
nepenag
[aBnenuii AP, 1,6 (16) 1,2 (12) 0,8 (8) 0,5 (5)
MIa (krc/cm?)*
254945n — knanaH ~
)(/)TTqu%%M;eanaﬂ 3aMOPHO-PEryNpPYHOLLMIA 0,001 npn APucn=PN
254945n / 254945H — knanaH
3aTBope Mo - 0,1 npu APucn=0,4Mrla (4krc/cm?)
FOCT 23866, % e gpaosott
’ 4945HX — KnanaH -
o (e 0] o ™ (o] (o] 1o
Macca knanaHa - i B N @l ol | @ | Y2 Q23
m 1 1 1 ~
c UM, kr et O N| | N © SIS Q2 8| -] - )] @
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Tabnuua 6 Pasrpy’KeHHbIN KinanaH

OnameTp
HOMWHambHbIN o = = e = 3 & 3 3 B 3
DN, Mm = = = e & 0
LlaBneHune
HOMMHanNbHOE
PN, MMa 1,6 (16)
(krc/cm?)
Egg;%%'(;ﬁgmm NNHenHasa / paBHOMPOLIEHTHas
Pabouunn xon
nnyHxepa, MM 20 32 50
[(e] > & .- o
1 o QR m| © S % =) o o 2 2
YcnosHas 3 A P I 22l gl €8 = 3 N -
nponyckHast < N« T ¥l 598|808 5g & =] S B
cnocogHOCTb =) S | Lal ¥~ s S ; S N Q| & S 3 «
Kvy, m¥/s Sl s |swl® |g7| 27188 8| §| g g
-~ S N| <5 3] -~ N - N 0 o
< Y R\ © -
Honyctnmbin
nepenag
pasneHnn AP, 1,6 (16)
MIa (krc/cm?)
254945n — knanaH _
OTHOCHUTENbHAS 3anopHo—;)eryn|/|pyrou.|,m7| 0,001 npu APucn=PN
Teyka B 3aTBope | 254945n / 254945HX — knanaH _
10 FOCT 53866, DeryIpyioLLT 0,1 npu APucn=0,4MMMa (4krc/cm?)
% oT Kvy 254945Hx — knanaH _
3aN0pHO-peryn1pYHoLLMIA 0,005 npu APucn=PN
Moabop VM o 1-2 24 8 8-10 >25
ycunuio*, kH
Macca knanaHa, ® S 8 & 3 S e o o o o
> N © - < ™ o = N Q 2
Kr o ~— — (a9} o™ <t

1.4 YcTponcTBo m pabora.

Paboyas cpega npoxoauT Yepes Kopnyc nos.2, UMELNN NPOXOLHY KOHCTPYKLMIO C
natpybkamu Ha ogHon ocu. HanpaBneHue nogayun paboyen cpeapl — «No4 ceano».

3aTtBop cocTtouT 13 nnyHxepa no3.4 n ceana no3.5. Kpbiwka no3.3 obecneunsaet
HanpaBneHue nnyHxepa nos.4.

"[epMeTNYHOCTb KnanaHa OTHOCUTENbHO BHELLHEN cpeabl o6ecneynBaeTcsa NpoKnagkon
Nno3.6 1 ynnoTHEeHWeM carnbHUKOBbLIM MO03.7.

CanbHurKkoBbIV y3en, 06pa3oBaHHbIN YNNOTHEHWEM CanbHUKOBbBIM M03.7 U rankon
canbHWKa no3.8, HaxoauTCS B KpbILUKe M03.3.

YnpasneHuve knanaHom ocyulectensaetca MM nos.1 noctynatensHoro tuna. MNnyHxep
no3.4 coeguHeH co Wwtokom AVM, Ha KOTOpbIV NOCTYyNaeT CUrHan oT BHELLHEro aBToMaTn4ecKoro
perynaropa temnepartypbl UM AaBnNeHnsa Ha OTKpbITUE UK 3akpbiTUe KnanaHa. Ycunue,
pasBnBaemoe npsmoxogHoiM AVIM, nepefaetcsa Ha nnyHxep no3.4, KOTOpbI NepemeLlaeTca
BBEPX U BHU3, U3MEHAA Nnowafb OTKPbLITOro NPOXOAHOro OTBEPCTUA ceana no3.5 u perynupys
pacxon pabouen cpeabi.

OTtHocuTenbHas yteyka B 3aTBope — no FOCT 23866.
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1.5 MabapuTHble 1 NPUCOeAMHUTENbHbIE pa3Mepbl NpuUBeAEHbI B Tabnvue 7.

Tabnuua 7

DN D D1 D2 L n d
15 95 65 47 130

20 105 75 58 150 14
25 115 85 68 160

32 135 100 78 180 4

40 145 110 88 200

50 160 125 102 230

65 180 145 122 290 18
80 195 160 133 310

100 215 180 158 350

125 245 210 184 400 8

150 280 240 212 480 29
200 335 295 268 600

250 405 355 320 730 12 26
300 460 410 370 850

1.6 NokasaTtenn HageXHOCTU:

HasHadeHHbIM cpok cnyxbbl — 10 ner.

HasHa4yeHHbI pecypc — 70000 yacos.

HapaboTtka Ha oTka3 — 11 000 yacos.

1.6.1 lNoTeHumanbHO BO3MOXXHbIMW OTKa3aMu KnanaHoB SABNSOTCA:

* 10TEePS NPOYHOCTU KOPNYCHbIX AeTanewu;

* IOoTepPS NSIOTHOCTU MaTepuana KopnycHbIX getanemu;

* IoTEPS repMeTUYHOCTU HENOABMXKHbBIX NPOKIIaA04YHbIX COEANHEHUIN KOPMYCHLIX AeTanemn
MO OTHOLLEHWIO K BHELLHEWN Ccpeae;

* NOTEPS FrEpPMETUYHOCTIN 3aTBOPA;

* HapylleHne reomMeTpuyeckon dopMbl geTanen, npensTCcTBylolwee HOpManbHOMY
PYHKUMOHNPOBAHUIO  (3aKNMUHUBAHWE MNOLBMXHbBIX YacTeW, HeyCTpaHUMble MOBPEeXOeHus
pabounx NoBepXHOCTEN 3aTBOpPA, HEYCTPAHUMbIA AOMNOSNHUTENTbHOW NOATSKKOM NponycK cpeabl
yepes canbHUK, cpe3 pe3bbbl);

* U3MEHEHNE pa3MepoB BCMNeACTBME WU3HOCA WAN  KOPPO3MOHHOMO  paspyLueHus,
npenaTcTBylolee HopManbHOMY (PYHKLIMOHUPOBAHUIO.

1.6.2 Kputepmnamm npeaenibHoro COCTOSIHMUSA KnanaHoB ABNSKOTCS:

* Ha4YanbHaga CTagnsa HapyLleHUs LenoCTHOCTU KOPMNYCHbIX AeTanewn (noTeHne, KanenbHas
Teub);

* HeJOMyCTUMOE W3MEHEHWE pa3MepoB 3fIEMEHTOB MO  YCMOBUAM MPOYHOCTU U
YHKLUMOHNPOBaHUSA apMaTypbl;

* IOTEPSA repMETUYHOCTUN B Ppa3beMHbIX COEANHEHNAX, HEYCTPaHUMas UX NOOTSXKKOWN;

* BO3HMKHOBEHWE TPELLWH Ha OCHOBHbIX AeTansx;

* yBENMYEHME KPYTSALWEro MOMEHTa Mpu ynpaBfieHUM apMaTypon A0 3HAYEeHWN Bbllle
HOPM, YKa3aHHbIX B 9KCMyaTaunoHHON AoKyMeHTauum QM.

[MpenernbHble COCTOAHUSA KanaHa NpeaLwecTBYOT ero oTkasam.
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1.6.3 B cnyyae kputmyeckoro oTkasa, npuv HeoBXoOUMOCTU NPOBEAEHUA PEMOHTa
n3gennd, nepcoHan [AOSHKEH BbIMOMHUTL pPeKoOMeHZauun no ycTpaHeHuwo cornacHo n. 3.3
HacToswero P3.

1.7 MapkupoBka u nnomoéupoBaHue.

1.7.1 Ha nnueBou CTOpOHE Kopnyca KrnanaHa BbINOfIHEHA MapKMpOBKa NUTbIM CNOCOBOM:
PN, DN, cTtpenka HanpaBneHus nogaym paboden cpeabl, matepuan kopnyca. Ha obpatHon
CTOpPOHE — TOBAPHbIN 3HaK NPeanpUATUS-U3roToBUTENNS.

Ha Tabnuyke, npuKpenneHHoN K KpbILLKe KranaHa, ykasaHbl: 3Hak obpalleHnsi Ha pbiHKe
TC, HanmeHoBaHME N TOBAPHbIN 3HaK NPeanpuATUs-uarotosuTens, Tabnuua duryp (254945n,
254945Hx), PN, DN, Kvy, 3aBoackon HOMep, JaTa U3rotToBreHus.

1.7.2 HapyHble NOBEPXHOCTM KranaHa AOMkHbl ObITb OkpaleHbl B cootBeTcTBum ¢ FOCT
4666 (amanb yepHas HL-132 TOCT 6631) unu B UBET MO COrfacoBaHUio ¢ 3aka3ynkom.

1.7.3 PasbeMHble coeqmMHEHNS KnanaHa OOMKHbI UMETb rapaHTUNHbIE NNOMObI.

MecTa rapaHTUHOro NNoMOMpPOBaHUS, yka3aHHbIe B COOPOYHbIX YepTexax, AOSMKHbI ObiTb
OTMeYeHbl NATHOM amarnbio kpacHon HL-132 TOCT 6631.

1.8 KoHcepBauus.

KnanaH gormkeH ObiTb NOABEPrHYT KOHCEPBaUUK, obecneynBatoLen 3awmnTy OT KOppo3nm
NPy TPAHCMOPTMPOBAHUN N XPaHEHUN He MeHee 3 nerT.

BapuaHnTt 3awmntbl — B3-1 no FTOCT 9.014.

KoHcepBaunsa Bcex HeokpalleHHbIX (06paboTaHHbIX U HEOBPaboTaHHbIX) MOBEPXHOCTEN
aetanen OofmkHa NpomsBoanTbCa MacrnomMm KoHcepBauuoHHbiM K-17 TOCT 10877. Cnon macna
nocne HaHeceHus [JomKeH OblTb CANoWwHbIM, ©6e3 BO3QYLWHbIX My3blpe U MHOPOLHbIX
BKIHOYEHUN.

HonyckaeTtcsa BapuaHT 3awmTtbl B3-0 no FTOCT 9.014.

1.9 YnakoBka.

YnakoBka [orkHa obecnedvmBaTtb  3alWMTy  KnanaHa OT  MOBPEXOEHUW  npu
TPaHCNOPTUPOBAHUM U XPaAHEHUMN.

KaTteropus ynakosku — KY-2 no FOCT 23170.

BapwuaHT ynakosku — BY-1 no TOCT 9.014.

KnanaH gomxeH ObiTb 3aBepHyT B Bymary ynakoBOYHYHO, NPy 3TOM BHYTPEHHWE NOSIOCTH
AOJDKHbI ObITb NPeAoXpaHeHbl OT 3arpsA3HEHU 3arnyLwkaMmm, U ynakoBaH B ALWMK AowaTtbii no
FOCT 2991 unu awmk n3 rocppmpoBaHHoro kaptoHa no FOCT 9142,

ConpoBoguTtenbHasa OOKYMEHTauuMs OoSmkHa ObiTb repMeTMYHO ynakoBaHa B MakeT no
TOCT 12302, wsrotoBneHHbin wn3 nonuatuneHoBon nneHkn no [OCT 10354. [lMaketr c
AOKyMeHTauuen 3akpennsaeTcs Ha camoM nsgenun.

MapknpoBka TpaHcnopTHou Tapbl — no FTOCT 14192,

2 Ucnonb3oBaHue nNo Ha3HavYeHuro

2.1 NMoproroBKa K UCNONb30BaHUIO.
2.1.1 O6bemM n nocnegoBaTeNbHOCTb BHELLIHENO OCMOTPAa U34enus.
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Mpu nonyyeHun rpysa c KnanaHom crneayeT ybeamTbCsa B MONHOM COXpPaHHOCTU Tapbl. Mpn
HanM4MM MNOBPEXAEHUN CneayeT COCTaBWUTb akT B YCTaHOBIIEHHOM nopsigke u obpaTtuTbcsa C
peknaMaunen K TpaHCNOPTHOW opraHu3aumn.

PacnakoBaTb sAwWMK, BbIHYyTb usgenue. [1poBepuTb KOMMMEKTHOCTb MOCTaBKU B
COOTBETCTBUMN C NACMNOPTOM.

BHeLwwHMM oCcMOTPOM NPOBEPUTD:

* OTCYTCTBME BHELLUHNX MEXaHNYECKNX NOBPEXAEHUN KNanaHa;

* coeanHeHune knanaHa ¢ UM,;

* NlerkocTb nepemMetleHna wroka VM, nepemecTvB ero Ha HECKOSTbKO MUMNIMMETPOB OT
nepBOHaYanbHOro MOMOXEHUsT C NOMOLbIO py4YyHOro gybnepa (LWTOK AOMMKEH nepemellaTtbcs
nnasHo 6e3 pbIBKOB).

2.1.2 Mepbl 6e30nacHOCTV Npy NOArOTOBKE N3AENUSA K UCMONb30BaHMIO:

* Heob6xogumo cobniogatb obwme npaBuna TEXHUKM 6GesonacHoctu npu paboTe cC
TpybonpoBogHOM apMaTypowm;

* CTPOMOBKA KranaHa A0ShKHa OCYLLECTBIATLCA 3a 3NIEMEHTbI KOHCTPYKUMK. 3anpeLlaeTca
CTponoBkKa 3a CTonkn SNM,;

* Nepea yCTaHOBKOM KranaHa Ha TpybonpoBoa HEO6X04MMO 13 BHYTPEHHUX MOMOCTEN U C
NPMBANOYHbIX MFIOCKOCTEN YyOanUTb KOHCEPBALMOHHYKD CMasKy, a 3aTeM MpoMbITb WX
yanT-CriMpuUTOM.

2.2 YKa3aHMA NO MOHTaxYy:

* yCTAHOBOYHOE MONIOXEHNEe OTHOCuTenbHO TpybonpoBoga — NPENMYLLECTBEHHO
ropusoHTansHoe (UM BBepx), gonyctumoe — o 90° oT BepTUKanu ¢ pacronoXeHnem CTOoeK
OVIM B ogHon BepTuKanbHOW NnockocTu, a ans DN=150mm 06s3aTenbHOEe — ropu3oHTanbHoe,
OUM BBepx. [Mpn HakNOHHOM pacnonoxeHuu knanaHa nog MM cnegyeT ycTaHOBUTL ONOPHLI.
YcTaHoBKa HMXe ropu3oHTanbHOM SIMHUK 3anpeLlaeTcs;

* yYUTbIBaTb MPOCTPAHCTBO, HEOOXoANUMOe ANga AeMOoHTaxa Kpblwkn VM npu HacTporike
(ykasblBaeTcsa B MHCTPYKUMK No akcnnyartauum SM);

* yCTaHaBnNuBaTh KnanaH Ha TpybonpoBog cnegyeT Tak, YToObl HanpaBneHne OBUKEeHUN
cpeabl coBrnazano ¢ HanpaBneHWeM CTPEerKn Ha Kopnyce;

» paboyasn cpega He OoMmkKHa cogepXaTb MexaHuveckux npumecen 6onee 70mkm. Ecnn
pa3smep vactuy npesbiwaeTt 70MKM, TO nepep KrnanaHoMm AOrmKeH ObITb YCTaHOBNEH PUIbTP;

* PEKOMEHAOYETCA yCTaHaBNMBaTb KnanaHbl Ha TpybonpoBoaax, MMEKLWMX npsmble
y4acTKku [0 M nocne knanaHa gnvHon He meHee 10 ycrnoBHbIx npoxogos (DN);

*KnanaH He [OMKEeH WCMbITbiBaTb Harpy3ok oOT TpybonpoBoga (mM3rmb, cxatwue,
pacTsXXeHune, KpyyYyeHue, nepekocbl, BMbOpauusi, HECOOCHOCTb NaTpybKoB, HEpPaBHOMEPHOCTb
3aTaKKM  Kkpenexa). [lpyu HeobGxoaMmMocTM AOMKHbl ObiTb MNpPeayCMOTPEHbl  OMopbl UK
KOMMNeHcaTopbl, CHUXKatoLWMe Harpy3Kky oT TpybonpoBoaa;

* MECTO YCTaHOBKW KnanaHa [OfkKHO obecneuymBaTb YCroBUS NpoOBeAEeHUS OCMOTPOB U
pPeMOHTHbIX pabot. [lpu pacnonoxeHun knanaHa Ha BbicoTe OGonee 1,6 M cnegyet
npegycMatpmBaTtb creumarbHble NNowankM 1 fecTHUUbl AN npoBedeHnd ocMoTpa npu
aKkcnnyaTtauum;

aona  obecnevyeHuss OeMOHTaxa kKnanaHa C  TpybonpoBoga — pekoMeHayeTcs
yCTaHaBnmMBaTb 3aropHYo apMmaTtypy;
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* ANEKTPOMOHTaX NPOU3BOANTbL B COOTBETCTBUM C AKCMyaTaLUNOHHOW JOKYMEHTaumen Ha
SNM;

* kopnyc ANM pgomxkeH 6bITb 0683aTenbHO 3a3eMeH;

* nepea NyckoM CUCTEMbl HENOCPEACTBEHHO MOCME MOHTaXa BCe KnanaHbl OMKHbl ObiTb
OTKPbITbl U JOImMKHa BbiTb NpoM3BeaeHa TwaTenbHas NPOMbIBKa U NPOAYyBKa CUCTEMBI.

3 TexHunyeckoe obcnyxuBaHue

3.1 O6wme ykasaHus.

B npouecce akcnnyatauum cnegyeT npou3BoAUTb NepUoanYEecKMe OCMOTPbl B CPOKW,
YyCTaHOBMEHHbIE rpadnKoM, B 3aBUCMMOCTU OT pexuma paboTbl CUCTEMBI, HO HE pexe O4HOro
pa3a B 6 mecsLeB.

Mpn ocmoTpe Heo6XO04MMO NPOBEPUTD:

* obLLee COCTOAAHNE KnanaHa;

* COCTOSIHWE KpeneXHbIX COeANHEHNI (NPU HEOBXOAMMOCTN NPOU3BECTU UX NOATAXKKY);

* FEpPMETUYHOCTb NPOKNaA04YHbIX COEAUHEHN N CANTbHUKOBOMO YNITIOTHEHUS.

3.2 Mepbl 6e30nacHOCTM.

3.2.1 TpeboBaHus 6e3onacHOCTM Npy MoHTaxe 1 akcnnyataumm no FOCT 12.2.063.

3.2.2 lepconan, npou3sBoasawMA paboTbl C KnanaHamu, a Takke MX KOHCepBauuo Wt
nepekoHcepBaUuio, JOIMKEH NPONTU MHCTPYKTaX No TeEXHUKe 6e30nacHOCTU, OblTb O3HAKOMIIEH C
WHCTPYKLMEN NO 3KCNyaTauum n o6CnyXMBaHUIO, UMETb UHOUBMAYaNbHbIE CPEeACTBa 3aLyUTbI
(cneuogexay, o4kn, pykasuubl 1 T.4.), cobnogate TpeboBaHNSA NOXapHON 6e30NacHOCTMW.

3.2.3 B KOHCTPYKLUMM 3NEKTPONPMBOLOB AOMKHO ObIThb NpegyCcMOTPEHO YCTPOWCTBO A1
NOAKMIOYEHUS 3a3eMneHmsa B cOOTBeTCTBUM C «[1paBunamum yCTpoONCTBa 3NEKTPOYCTAHOBOKY» U
FOCT 12.2.007.0. Ansa obecneveHma Ge3onacHon aKcnnyaTaumm pasnmyHbIX TEXHOMOrMYECKNX
NNHUIA NPUBOAHbIE YCTPONCTBA OOMMKHbI UMETb KOHEYHble BbIKIoYaTenn Ang curHanusaumm u
oTkIoyeHnss ANM B KOHEYHbIX nonoxeHuax. OpraHbl ynpaBneHus KranaHa gOKHbI UCKIToYaTb
BO3MOXHOCTb UX CaMOMPON3BOSIbHOIO BKIHOYEHNS.

OneKkTponpMBoAbl AOMMKHbI MMETb pyYHOW Aybnep ynpasBneHus.

3.2.4[1nsa ob6ecneyeHns 6e3onacHom paboTbl KATEFOPUYECKN 3anpeLlaeTcs:

* IpoM3BOAMTb PaboTbl MO PEMOHTY M OEMOHTaXy MpU Hanuyuuu LaBreHus cpedbl B
NosiIoCTu KnanaHa,

* NPON3BOAUTb MOATSKKY M 3aMeHY CarbHUKOBOrO YNMOTHEHUS, NOATSXKKY (pnaHueBbIX
COEQVHEHU NMPU HaNnU4YUn gaBreHnsa B CUCTEME;

* CHUMaTb KnanaH ¢ TpybonpoBoaa npu Hanuyuumn B Hem paboyen cpeasbl;

* ICNONb30BaTb KnanaH B Ka4yecTBe onopbl Anga Tpybonposoaa;

* KNacTb Ha KnanaH v npuBOAHble YCTPOWCTBA OTAErNbHble AeTanu UM MOHTaXHbI
WHCTPYMEHT MpPU MOHTaXe;

* MPUMEHSATb YNNOTHEHUS BONbLUEr0 UM MEHBLUETO CEYEHMS;

* NIPUMEHSATb YOASIMHUTENN K KNKoYaM KpernexXHblx geTanen;

* 3KCNIyaTMpoBaTb KnanaH 6e3 3azemneHus VM.

3.3 HeucnpaBHOCTM U MeTOAbI UX YCTPaAHEHUS.
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MNMepeyeHb BO3MOXHbLIX HEMCMNPaBHOCTEN B Mpouecce aKcnnyaTaumMm u pekoMeHgaumm no
NX YCTpaHeHMIo NpuBeaeHsl B Tabnuue 8.

Tabnvua 8

HavnmeHoBaHue
HEeMCnpaBHOCTEN, BHELUHEE
NpPosiBIEHNE N MPU3HAKM

BepodatHasa npuynHa

MeToa ycTpaHeHus

1. MnyHxep He coBepluaeT
MOJIHbIN XO[4

KnanaH pa3sperynupoBaH no xoay

Mpown3BecTn perynmpoBky xoaa
nnyHxepa

2. NepemelleHne WTOKa
3aTpyaHEeHo

3arpsisHMnncbL nnun 3aenu
(noBpeannuch) NOABUXHbIE
Aetanuv knanaHa

1. Pasobpatb knanaH, NpombITh,
MPOYUCTUTL OT rPsI3n, 3a4NCTUTL
BO3MOXHble 3aaupbl. CmasaTb
BCe NMoABWXKHble AeTanu,
Heconpukacarwmecs ¢ pabo4en
cpepon, cmaskon LIMATNM-221
FOCT 9433, cobpaTb 1
HaCTPOWUTb KnanaH

2. Npoun3BecTn HECKOMBKO
LIMKIOB «OTKPbITO — 3aKPbITO»
AN NPOBEPKM NITABHOCTM X04a

3. Mponyck cpeabl Yepe3 MecTo
COefIMHEeHNS Kopnyca C KpbILWKOW

1. HepgoctaTouHo ynnoTHeHa
npoknagka
2.lMoBpexaeHa nNpoknagka

1. YNnNoTHUTbL MECTO coeauHEHNS
paBHOMEPHOW 3aTSHXKKOWN raek
2. 3amMeHuUTb NpoKNagKy

4. Mponyck cpenbl Yepes 3aTBOP
BblLLIE HOPMbI

ﬂospem,u,eHa ynnoTHUTENbHAaA
NOBEPXHOCTb MIlyH>Xepa

MpoTOYMTbL YNNOTHUTEND Ha
rnybuHy noBpexaeHus
(¢pToponnacT) nnu sameHUTb
NAyHxep

5. TemnepaTtypa kopnyca
anekTpogsuratens VM Boliwe
pabouen (65°C)

1. MNMoBpexaeHa anekTpo-cxema,
HenpaBuibHOE
3MEeKTpOonoAKIoYeHmne

2. CunbHag 3aTa)Kka ravku
canbHMKOBOrO y3na

1. MpoBepUTb MOHTaXx 1
9NEKTPOCXEMY.

2. OcnabuThb rarky canbHUKOBOIO
y3na Cc coxpaHeHUeM ero
repMeTUYHOCTU B Npeernax
paboyero pexvma knanaHa

6. He repMeTUYHOCTL canbHUKa

1. OcnabneHa 3aTs)Ka ramku
carnbHMKOBOIO y3na

2. NMoBpexaeHsbl
YNNOTHUTENbHbIE KOMbLA

1.YNnoTHUTb canbHUK
[OMONHUTENBHOWN 3aTAXKON
ramkm

2. 3aMeHUTb KonbLa

3.4 MNopanok pasbopku u cO60pKU.

3.4.1 lNpwu pasbopke n cbopke knanaHa ob6s3aTenNbLHO:
* BbINOSTHATb TpeboBaHUs 6e30NacHOCTN, U3NOXEHHbIE B N. 3.2 HacTosiwero P3;

* NIpefoXpaHATb  YNIIOTHUTENbHbIE, pe3bboBble M  HanpaBnAwLune MNOBEPXHOCTU OT

noBpexaeHumA.

3.4.2 MNonHyto pa3bopky KranaHa (CM. pUCyHOK 3) NPON3BOAUTL B CredytoLeM nopsake:
* ¢ nomoLbo AVM no3.1 oTBeCTU NAyHXepP N03.4 B NOMNOXEHNE «OTKPbITOY;
* OTKNKOYUTb ANEKTPONUTAHME, OTCOEOUHUTL NPOBOAA U KOHTYpP 3a3emnieHns VM nos.1,

CHSATb KranaH ¢ TpybonpoBoaa;

*0CrnabuTb KOHTpramky nos.7, OTBEPHYTb ramky no3.5 n BbIBEPHYTb MNyHxep nos.4 u3
npucoeanHuTensHon My Tl VM nos.1;

* cHATb MM no3.1 ¢ knanaHa;

* OTBEPHYTb ranku nos.8 (Mnun 60nTbl N03.12), CHATb KPbLILLKY N03.3;

* N3BneYb NPoKnaaky nos.9 na kopnyca nos.2;
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PucyHok 3

* OTBEPHYTb KOHTPramky nos.7, ocnabutb ramky canbHuKa no3.6, n3eneyb nnyHxep nos.4
N3 KPbILKK M03.3;

* BbIBEPHYTb ranKy caribHuKa no3.6 u3 KpbIWKK No3.3, n3Bneyvb YnioTHEHWE CallbHUKOBOE
no3.10.

3.4.3 CO6opky knanaHa npou3BOAMTbL B nopsake, obpaTtHOM pasbopke, Npu 3TOM
TWaTtenbHO OYMCTUTbL BCEe [JeTanu OT 3arps3HeHus, MPOMbITb, TPYLUMECH MMOBEPXHOCTH,
Heconpu1kacaroLwmecs ¢ paboyen cpeaon, cMasaTtb KOHCUCTEHTHOM CMa3KOoM.

3.4.4 lNMpwn cbopke knanaHa HeOOGXOAMMO MPOM3BECTM HACTPOMKY MPUCOEANHUTENBHOMO
pa3mMepa H, ykazaHHOro B MHCTPYKLMM MO 3KCnnyaTaumMm npmsoaa.

3.4.5 CobpaHHbIN KnanaH NoABEPrHyTb CrieyoLwWwmnM UCNbITaHUSAM:

*Ha TrEepMETMYHOCTb MPOKMNAAOYHbIX COEAMHEHWA W  CanbHUKOBOIO  YMIOTHEHWUS
OTHOCUTENbHO BHELLIHEN cpeapb;

* Ha repMeTM4YHOCTb 3aTBOpPa;
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* Ha paboTOCNOCOBHOCTb.

3.5 UcnbiTaHus.

3.5.1 WcnbiTaHna Ha repMeTUYHOCTb MPOKNAL4OYHbIX COeAVHEHUA W  CanbHUKOBOrO
YNNOTHEHUS OTHOCUTENBHO BHELUHEN cpedbl NpoBoaATcs Bogon gasrieHem PN npu oTKpbITOM
3aTBOpe, 3arfylweHHOM BbIXOAHOM naTpybke M nogade cpedbl BO BXOAHOM naTtpybok C
BblAEPXXMBAHNMEM MpPU YCTAHOBUBLLEMCS AaBfEHMM B TeyeHue BpemMeHu, Heobxooumoro Ons
oCMOTpa, HO He MeHee 1 MuH ansg DN<50 mm, 2 muH — ansa DN ot 65 mm go 200 mm, 3 MUH — ans
DN cBbiwe 200 mm.

KoHTpOnb repmMeTMyHOCTM OCYLIECTBNATL MO METOAMKE NpennpuaTud, NpoM3BOOSLLENO
ncnblTaHus. lNponyck cpeabl Yepes MecTta CoOeANHEHUN He J0MyCKaeTCs.

3.5.2 WcnbiTaHne Ha repMeTUMYHOCTb 3aTBoOpa criegyeT Npou3BOAUTL Nopadven BoAbl
AasneHnem APvcn Bo BXOoAHOM naTpybok, Npu 3TOM BbIXOAHOM NaTpybok AormkeH ObiTb coobuyeH
c atMmocdepon. 3aTBOp AOMKEH BbITb 3akpbIT ¢ nomowbo AVNM. lNMponyck Bogbl B 3aTBOPE He
AOJDKEH NPEeBbILAaTh 3HAa4YEeHWI, YKa3aHHbIX B Tabnuue 9.

Tabnuua 9
254945n 254945n / 254945Hx 25494 5Hx
MPW OTHOCUTENBHON yTeYKe MPU OTHOCUTENBHON yTeYKe MpU OTHOCUTENBLHON yTeuKe
0,001% ot Kvy knacc lll (0,1% ot Kvy) 0,005% ot Kvy
Kvy, m*¥4ac APucn =1,6MMa APucn =0,4MMa APucn =1,6MMa
Qsar, He Goree
OM3/MUH MI/MUH Mm3/c cM3/MUH OM3/MUH MI/MUH

0,1 0,06x103 0,06 55 3,3 0,33x103 0,33
0,16 0,11x1073 0,11 88 5,3 0,53x1073 0,53
0,25 0,17x10%3 0,17 138 8,3 0,83x103 0,83
0,4 0,26x1073 0,26 217 13 0,0013 1,3
0,63 0,42x103 0,42 333 20 0,0021 2,1
1,0 0,64x103 0,64 550 33 0,0033 3,3
1,6 1,10x103 1,1 883 53 0,0053 53
2,5 1,60x103 1,6 1,4x103 84 0,0083 8,3
4,0 3,0x10°3 3 2,2x103 132 0,013 13
6,3 4,0x103 4 3,3x103 198 0,021 21

10 0,007 7 5,5x103 330 0,033 33

16 0,011 11 8,8x103 528 0,053 53
25 0,017 17 1,4x10* 840 0,083 83
32 0,020 20 1,7x10% 1,0x103 0,11 110
40 0,027 27 2,2x104 1,3x10° 0,13 130
63 0,042 42 3,3x10* 2,0x103 0,21 210
80 0,052 52 4,3x10% 2,6x103 0,27 270
100 0,066 66 5,5%10* 3,3x103 0,33 330
125 0,080 80 6,8x104 4,1x10°% 0,42 420
160 0,110 110 8,8x10* 5,3x103 0,53 530
250 0,170 170 1,4x10° 8,4x103 0,83 830
320 0,210 210 1,7x10° 1,0x104 1,10 1100
400 0,270 270 2,2x10° 1,3x10* 1,30 1300
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254945n 254945n / 2549451k 2549451k

Npy OTHOCUTENBHON yTeuKe npy OTHOCUTENbHON yTeuke NPy OTHOCUTENBHON yTeuke
0,001% ot Kvy knacc lll (0,1% ot Kvy) 0,005% ot Kvy
Kvy, m*¥4ac APucn =1,6MMa APucn =0,4MMa APucn =1,6MMa
Qasar, He bonee
AM3/MUH MI/MUH Mm3/c CM3/MUH AM3/MUH MI/MUH

500 0,330 330 2,7x10° 1,6x10* 1,60 1600
630 0,420 420 3,3x10° 2,0x10% 2,10 2100
800 0,530 530 4,3x10° 2,6x10% 2,60 2600
1000 0,660 660 5,5x10° 3,3x104 3,30 3300
1250 0,830 830 6,8x10° 4,1x104 4,10 4100
1600 1,100 1100 8,8x10° 5,3x104 5,30 5300

3.5.3 UcnbiTaHne Ha paboTtocnocobHOCTb creayeT Npou3BOAMTb MyTEM TPEXKPaTHOro
cpabaTbiBaHMA knanaHa ¢ nomowbio VM Ha BenuuuHy nomnHoro xoga 6e3 nogayun cpeabl B
knanaH. [ononHuTenbHO HeobxoaumMo npoBepuTb paboTy pydHOro pnaybnepa, KOHEYHbIX
BbIKIlO4aTENEMN.

KnanaH cuntaetcs paboTocnocobHbiM, ecnn BCE NOABWXHbIE AeTanun nepemMeLlarTcs
nnasHo, 6€3 3aegaHnn 1 PbIBKOB, a ONONHUTENbHbIE GIIOKM BLINOHAKT CBOU (PYHKLMMW.

3.5.4 KnanaHbl, npegHasHayeHHble AOns  ra3oobpasHbix cpen, AOMNOSIHUTENBbHO
NCMbITLIBAIOTCA HAa repMETUYHOCTb MPOKNAL4OYHbIX COEAMHEHUA U CaNlbHUKOBOrO YMMOTHEHUSA
Bo3ayxom gasneHmem P=0,6Mla (6krc/cm?) ny3blpbKOBbIM METOAOM CnNocobom obmbinMBaHus
cornacHo NOCT 24054.

KnanaH cuuTaloT repMeTMYHbIM OTHOCUTENBHO BHELWHEW cpedbl, €ecnu  npu
YCTaHOBMBLUEMCS OABNEHUN B TEYEHNE HE MEHee 3 MUH HE OBHapPY>KEHO NOSABNEHUS MbITbHbIX
ny3bIPbKOB.

4 XpaHeHue

4.1 KnanaHbl cnegyeT XpaHUTb B YyMakoBKe NpeanpuaTUsi-U3roToBUTENst B 3aKpbITbIX
CKnagckmx noMeLleHnsax npu temnepatype ot 5 go 50°C n otHocutenbHon BrnaxHoctn 4o 80%,
obecneynBaroLLMX COXPAHHOCTb YNMaKOBKM M UCNPABHOCTb KranaHOB B TEYEHWe rapaHTUMHOro
cpoka.

4.2 KnanaHbl, Haxoasilunecst Ha ANUTeNbHOM XpaHeHW, NoABepratTcs nepnoanyeckomy
OCMOTpPY He pexe OAHOoro pasa B roa. Npu HapyLLueHMn KoHCcepBaL MM MPOM3BECTU KOHCEPBALNIO
BHOBb. KOHCEepBaLMOHHYIO CMa3Ky HAHOCUTb Ha ODEKMPEHHYH YMCTYIO U CYXYH NMOBEPXHOCTb
petanen. ObesxnpneaHne NPoM3BOANTb YNCTON BETOLLLK, CMOYEHHON B OEH3MHE.

5 TpaHcnopTupoBaHue

5.1 YcnoBust TpaHCNOPTUPOBAHNSA OOMKHbI obecneymBaTb COXPaHHOCTb KranaHoB U UX
YNaKOBKM.
KnanaHbl nepeBo3AT TPaHCNOPTOM BCEX BUAOB B COOTBETCTBMM C NpaBuiiaMmm NepeBo3Ku

rpy3oB, 4ENCTBYIOLLMMM Ha TpaHCNoOpTe AaHHOMo BMAa.
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5.2 Ycnosus TpaHcnopTUpoBaHUA 1 xpaHeHus - rno rpynne 4 (XK2) FOCT 15150.

[na knanaHoB, ynakoBaHHbIX B SAWMKN U3 rodpupoBaHHoro kaptoHa no NOCT 9142,
YCrOBUS TPAHCNOPTUPOBAaHUS B YacTy BO3AENCTBUS KITMMaTUYECKUX (paKTOPOB BHELLHEN cpeabl
-no rpynne 5 (OX4) NOCT 15150, a B YacTu BO34enCTBUA MexaHNn4ecknx dpaktopos - nerkue (J1)
n cpegHue (C) no FOCT 23170.

5.3 [HonyckaeTtca TpaHcnoptupoBaHue knanaHoB DN300 6e3 Tapbl npu ycrnosuu
obecneyeHnsa n3roToBUTENEM UNN NOCTABLUUKOM HaAEXHOW YCTAHOBKM U KPensieHUs KrnanaHoB
Ha TPaHCMOPTHOM CPeACTBE U 3aLUNTbl OT BO3AENCTBUI OKpYXKatoLen cpeabl.

MexaHunyeckne noBpexaeHUs u 3arpsa3HeHUs BHYTPEHHUX MOBEPXHOCTEW KranaHoB U
YNNOTHUTENbBHbIX MOBEPXHOCTEN (PriaHLEB rNpu TPAHCNOPTUPOBAHMU HE JOMNYCKatOTCS.

5.4 Tlpu nocrtaBke kKnanaHoB C OTBETHbIMW raHuaMmn npu TPaHCMOPTUPOBAHUN
AonycKaeTcs cCHMMaTb nocneaHue, yknaabiBas MX BMECTe C KperneXHbIMu AeTandamMu B O4HY Tapy
C KnanaHom.

6 YTununsauumsna

lMepen oTnpaBkOM Ha yTMNM3aUMlO M3 apmaTypbl yoansloT ocTaTkum paboden cpenpl.
MeToankn yganeHus paboyen cpeabl 1 gesaktneaumm apmaTypbl AOSMKHbI ObITb YTBEPXAEHbI B
YCTaHOBMEHHOM MopsiaKe.

W3penve He npenctaBndeT OMacHOCTUM ONA XWU3HW, 340POBbS JIOAEN U OKpyXaloLen
cpeabl M NOANEXUT yTUNn3auumn nocrne oKOHYaHUsA cpoka Cnyx0bl MO TEXHONOMMKN, NPUHATOM Ha
npeanpuaTUKY, 3KCNIyaTUpyoLeM KranaH.
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NIMCT NBMEHEHUN:

000 «Apma-fpom» | 309540 Poccus, benropoackas ob6nactb, r. Ctapbih Ockon ctaHuus Kotén, lMpomysen,
nnowapka "MoHTaxHaa", npoes3g W-6, ctp. 19.
TenedoH: +7 (4725) 469-370, +7 (4725) 414-034 (mHorokaHanbHbln) E-mail: zavod@saz-avangard.ru
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