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HacTtoswee pykoBoAcTBO no akcnnyatauuu (ganee P3) npegHasHavaetcs ans
O3HaKOMIIEHUA NOoTpedbuTenss ¢ YCTPOMCTBOM, (PYHKUMOHANbHbIMM CBOWCTBaMM, NpaBuiaMu
MOHTaxa, aKCcnnyaTaumm n xpaHeHus, cobniogeHne Kotopbix o6ecneyvmT NofHoe Ncnonb3oBaHe
TEXHUYECKUX BO3MOXHOCTEN MU3AENUA B TeYeHue cpoka cryxbbl. PO pacnpocTpaHaeTca Ha
KnanaHbl perynvpylowme u 3arnopHo-perynupylowime ogHocedernbHble C  3NEeKTPUYEeCKUM
MCMONHUTENbHBIM MEeXaHM3MOM (OJanee knanaHbl) Ha ycnoBHoe paasrieHve PN1,6 Mla (16
krc/cm2), PN2,5  Mna (25 krc/cm?) n PN4,0 Mna (40 krc/cm?).

KnanaH o6o3HavaeTcs Tabnuuen uryp:

25 - Tun apmaTypsl (KranaH perynvpyoLwmmn);

c/HX - MaTepwan Kopnyca (c — cTanb yrnepoguctas/ HX —  cTanb
KOPPO3NOHHO-CTOMKAS);

9 - BuUA npmBoaa (3NeKTpuYecknin;

47 - HOMep Mofenu;

N/HX - MaTtepuan ynrnoTHUTENbHbLIX NOBEPXHOCTEN (N — nnacTMaccsl (PToponnacT), HX
— CTarnb KOPPO3MOHHO-CTOMNKaA).

1 OnucaHwme n pabora

1.1 HasHaueHue.

KnanaHbl npegHasHa4eHbl 4515 YCTAaHOBKM B Ka4eCTBe PerynmpyroLmMx opraHoB B cUCTeMax
aBTOMaTU4YEeCKOro perynmupoBaHus TEXHONOMMYeCKUX NpoLeccoB.

KnanaHbl N3roTaBnunBarTCA B COOTBETCTBUU C TpeboBaHnAMU TY
3742-002-22294686-2005 1 no pabo4nm yepTexam, yTBEPKOAEHHbIM B YCTAHOBINIEHHOM NOPSAAKE.

KnanaHbl gomkHbl komnnektoaTbca VM ob6LenpoMbILLIEHHOrO UCMOMNHEHUS.

KnanaHbl, npegHasHaveHHble A5 B3PbIBOMNOXAaPOONacHbIX cpen, OOMMKHbl KOMMMEKTOBaTbCS
AWM BO B3pbIBO3aLLMLLEHHOM UCMNOSTHEHUM.

MpucoeaunHeHne k TpybonpoBoay — dnaHueBoe. TexHnyeckme TpeboBaHus K hnaHuam
KnanaHoB, KOHCTPYKUMSI U pasMmepbl, MpucoednHUTENbHbIE pa3Mepbl W pasmepsbl
YNNOTHUTENbBHbLIX MOBepxHocTen draHueB - ucnonHenne B psag 1 no NOCT 33259 wnwm no
COrnacoBaHuIO C 3aKa34nKOM.

OTBeTHble onaHubl AN KnanaHoB, NPUMEHAEMbIX Ha TpybonpoBoaax, paboTatowmx npu
PN He 6onee 2,5MTlMa (25krc/cm?) n Temnepatype cpeapl He Bbiwe 300°C, - npMBapHble Nnockue
tvn 01 no FOCT 33259, Ha Tpybonposogax, pabotatowmx npu PN cBbiwe 2,5MlMa (25krc/cm?)
He3aBMCMMO OT TemnepaTypbl, a Takke C paboyen Temnepatypon cpegbl Bbiwe 300°C
He3aBUCMMO OT AaBneHus — npusapHble BCThIK TN 11 no FOCT 33259.

MaTtepuran OCHOBHbIX AeTanemn, ConpukacatrLLMxXcs co cpeaon, ykasaH B Tabnuvue 1.

Tabnuua 1
HavmeHoBaHune getanu 25C947HxX ] 25¢947n 25HK947HX \ 25Hx947n
Kopnyc, Kpbllwka Cranb 2511 TOCT 977 Cranb 12X18H9TN FOCT 977
MnyHxep, ceano Crtanb 20X13 TOCT 5632 Cranb 14X17H2 TOCT 5632
YNroTHEHe B 3aTBOPE «MeTann no «MSIrKOEe» «MeTans no «MSIrKoe»
MeTanny» (PToponnact — MeTanny» (PToponnact —
4 TOCT 10007) 4 TOCT 10007)
YnnoTHeHne canbHUKOBOE B TP dTOponnact — TPl dToponnact —
Hepasrpy)XeHHoOM KrnanaHe rOCT 10007 rOCT 10007
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HanmeHoBaHue getanu 25¢947Hx 25¢c947n 25HX94 7 Hx 25HxK947n
YnNnoTHeHne canbHUKOBOE U CunukoH Aflas CUNVKOH Aflas
YNNOTHEHME  Pa3rpy304HON | ((PTOPCUITUKOH)
kamepbl B pa3rpyXeHHOM (bTOPCUINKOH)

KnanaHe
lMNpoknagka TPl

MpobHble n paboumne gaBneHus —no NOCT 356.
Mpenensl NPUMEHEHNS KNanaHoB B 3aBMCMMOCTM OT MaTepuvarna KOpnyCHbIX geTanen un
TemnepaTypbl paboyen cpeabl ykasaHbl B Tabnuvue 2.

Tabnuua 2
YcnoBHoe MpobHoe MaTtepuan kopnycHbix getanen — Ctanb 25J1 TOCT 977
AaBreHne AaBrneHne Pa6ouee nasnexune Pp, Mna (kr/cm?) npu
PN, MMMa Prp, MlMNa TemnepaTtype cpenbl
(kr/cm?) (kr/cm?) 200°C 250°C 300°C 350°C 400°C 425°C
1,6 (16) 2,4 (24) 1,6 (16) | 1,4(14) [ 1,2(12) | 1,1 (11) | 0,9(9) 0,8 (8)
2,5 (25) 3,8 (38) 25(25) | 23(23)(19(19) |1,7(17)| 1,5(15) | 1,3(13)
4,0 (40) 6,0 (60) 4,0(40) | 3,5(35) | 3,0(30) | 2,6 (26) | 2,3(23) | 2,0 (20)
YcnosHoe Mpo6Hoe MaTtepuan kopnycHbix getanen — Ctanb 12X18H9TJ1 TOCT 977
naBneHune naBneHune Pa6Gouee nasneHue Pp, Mna (kr/cm?) npu
PN, Mla Pnp, MlMa TemnepaType cpegbl
(kr/cm?) (kr/cm?) 200°C 300°C 400°C | 480°C 520°C 560°C
1,6 (16) 2,4 (24) 1,6 (16) | 1,4(14) { 1,2(12) | 1,1 (11) | 0,9(9) 0,8 (8)
2,5 (25) 3,8 (38) 25(25) | 23(23)|19(19) | 1,7(17) | 1,5(15) | 1,3(13)
4,0 (40) 6,0 (60) 4,0(40) | 3,5(35) | 3,0(30) | 2,6 (26) | 2,3(23) | 2,0(20)
lMokasaTenun Ha3Ha4YeHUs KnanaHoB NpuBeaeHbl B Tabnuue 3.
Tabnuuya 3
Tabnuua duryp 25c947Hx 25¢947n 25HX947HX 25H%947n
Temnepatypa paboyen oT MuHyc 40 oo | ot muHyc 40 | ot mmnHyc 60 go | oT muHyc 60 go
cpeabl Tpab, °C 425 go 150 560 150

Knacc onacHocTu no
OCT 12.1.007

2,3,4

33260-2015

yctonumBocTb no NOCT

MM B rog,

&[ Fpynna no PykoBoAcTBy b (B), B: xxuakme n razoobpasHble cpefbl, HenTparbHble K
ol no BesonacHocTun Martepvanam getanen, conpukacarLmnxca co cpegon (soaa, nap
ol «PekomeHaaumu no _ | HacbILWeHHbIX, BO3AYX, PACCOTbl, LMoY, Xnakme HepTenpoayKTbl
&| ycTpoincTay 1 6esonacHoi | u ap.)
2| okcnnyarauum
O | TEXHOSOMMYECKMX
& | Tpy6Onposoaos»
Koppo3snoHHas CkopocCTb KOppO3uu MaTepuana kopryca He AormkHa npesbiwath 0,5

OCT 15150

YcnoBuga aKcnnyataunn no

Y1

YXI

MuHumanbHaa Temnepartypa
okpyxatowien cpeabl T, °C

npu komnnektaumm ANM ymepeHHOro KnmmaTn4eckoro UCNosiHeHNs

MUHYC 25

npu komnnektauum 3NM xonogHOro KNMMaTU4YeCcKoro UCNoSIHEHNS

MUHYyC 40

MuHyc 50
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1.2 CocrTas.
MpnHUUNUanbHas KOHCTPYKUUSA KnanaHa npeacTtaBrieHa Ha pucyHke 1.
CocTaBHbIMM YacTAMU N3Oenns ABNAIOTCSA:

1-3UM; 5 - cegno; 9 - npoknaaka.
2 - kopnyc; 6 — ranka canbHuKa; 10 - KOHTpranka
3 - KPbILLKa; 7 - ynnoTHeHune canbHukoBoe; 11, 12 - rankn
4 - nnyHxep; 8 - ravika;
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PucyHok 1 HepasrpyXeHHasi KOHCTPYKLUMS

24.09.2025



I'Ipleumnmaanaﬂ KOHCTPYKUUA KnanaHa pa3rpy>XeHHoro no gaBlieHuto npencraBrieHa Ha

pUCYHKe 2.

CocTaBHbIMW YacTMN N3AeNUA ABNSIOTCS:
1-39UM; 2 - Kopnyc; 3 - dnaHeu; 4 - nnyHxep; 5 - ceano;
6 - rMnb3a; 7 - yNnoTHeHne canbHUKOBOE; 8 - cTakaH; 9 - raunka;
10 - wanba.
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PucyHok 2 Pa3rpyxxeHHas KOHCTpyKUuS

1.3 YcTponcteo n paboTa.

Pabouyas cpega npoxoauT vepes Kopnyc No3.2, UMEKLNN NPOXOOHYK KOHCTPYKLMIO C
naTtpybkammn Ha ogHom ocu. HanpaeneHue nogayn paboyen cpeabl — «Nog 305TOTHUKY.

3aTtBop cocTtouMT M3 nnyHxepa no3.4 u cegna nos.5. Kpbiwka no3.3 obecneuvnBaer
HanpasrieHve nnyHxepa nos.4.

CanbHukoBbIM  y3ern, ob6pa3oBaHHbLIN YNNOTHEHMEM CanbHUKOBbIM M03.7 W rankowu

carnbHMKa N03.6, HaXoAUTCA B KpbILKe No3.3.
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([epMeTUYHOCTb KnarnaHa OTHOCUTENbHO BHELIHen cpedbl obecnevmBaeTcs NPOKNaaKkomn
no3.9 1 ynrnoTHEHMEM CalnbHNKOBbLIM M03.7.

YnpaBneHue knanaHom ocyuwectensetrca OMM nos.1 noctynatensHoro tuna. MNnyHxep
no3.4 coeguHeH co WTokoM VM, Ha KOTOpbIN NOCTYNaeT CUrHan oT BHELLHEro aBTOMaTUYECKOro
perynatopa Temnepatypbl UNu OaBNeHUs Ha OTKPbITUE UMW 3akpbITWME KrarnaHa. Ycunue,
pasBuBaemoe npsamoxonHbiM UM, nepegaetca Ha nnyHXep no3.4, KOTOpPbIA nepemeLlaeTcs
BBEPX W BHU3, N3MEHSAS NNoLlagb OTKPbITOro NpoOXo4HOro OTBepCTUs ceasia nos.5 u perynupys
pacxon pabouen cpeapbi.

1.4 MabapuTHble N NPUCOEANHUTENBHbIE Pa3Mepbl.
MabapuTHble U NpucoegMHUTENbHbIE pa3Mepbl NpUBEAEHbI B Tabnuvue 4.

Tabnuua 4

DN PN D D1 D2 L n d

15 95 65 47 130

20 105 75 58 150 14

25 16 115 85 68 160 4

32 25 135 100 78 180

40 40 145 110 88 200

50 160 125 102 230 18

65 16 | 25, 40 180 145 122 290

80 16 | 25, 40 195 160 133 310
16 215 180

190 25,40 230 190 18 850 22
16 245 210 18

125 25, 40 270 220 164 400 8 26
16 280 240 22

120 25,40 300 250 212 489 26
16 335 295 268 22

200 25 360 310 278 600 26
40 375 320 285 12 30
16 405 355 320 26

20 25 425 370 335 730 30
16 460 410 370 26

300 25 485 430 390 850 16 30

1.5 OCHOBHbIE TEXHUYECKME XapaKTEPUCTUKMN.

1.5.1 OCHOBHble TexHUYeckMe [aHHble W XapakKTepUCTUKM KnanaHoB MpuBeAeHbl B
Tabnuue 5. OCHOBHbIE TEXHUYECKME JaHHble N XapakTepucTukm SVIM npreegeHbl B MHCTPYKLUNN
MO MOHTaXy, HacTpourKe 1 akcnrnyatauum Ha SANM.

1.5.2 MaTtepuan OCHOBHbIX [JeTarnen, KOHKPEeTHble 3Ha4YeHUs YCNOBHOW MpPOMyCKHON
CNocoBHOCTN, UCMOMHEHNE U ApYyrve TEXHNYeCKUe AaHHble yKa3aHbl B MacnopTe Ha usgenue.
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Tabnuuya 5

HunameTp
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HOMMHanNbHOE ,

PN, Mna 1,6 (16) 2,5 (25) 4,0 (40) 5 (25)

(krc/cm?) ’
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OTHOCUKTenbHagA | KnanaH perynupyowmmn 25c947Hx, 0,1 npn APucn = 0,4MTa (4krc/cm?)

yTeyka B 25HXK94 7HX

3aTBOpE No KnanaH 3anopHO-perynupyoLmm 0,005 npu APucn = 1,6Ml1a

FOCT 23866, % | 25c947Hx, 25HX947HX (16krc/cm?)

oT Kvy KnanaH 3anopHO-perynmpyoLmm 0,001 npu APucn = 1,6Ml1a
25¢c947n, 25Hx947n (16krc/cm?
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1.6 lNokasarenn HageXHoCTu:

HasHayeHHbIN cpok cnyxobl — 10 ner.

HasHa4yeHHbI pecypc — 70000 yacos.

HapaboTtka Ha oTka3 — 10 000 vacos.

1.6.1 lNoTeHumanbHO BO3MOXXHbIMW OTKa3aMu KnanaHoB SABMNSOTCA:

* NoTepPS NPOYHOCTU KOPNYCHbIX AeTanewu;

* OoTepPS NSIOTHOCTU MaTepmana KopnycHbIX getanemu;

* NoTEPS repMeTUYHOCTU HENOABUXKHbBIX NPOKITaA04YHbIX COeANHEHUIN KOPMYCHbIX AeTanemn
MO OTHOLLEHWIO K BHELLHEWN Ccpeae;

* NOTEPS FrEPMETUYHOCTUN 3aTBOPA,;

* HapylleHne reomMeTpuyeckon dopMbl geTanen, MnpensTcTBylolee HopManbHOMY
PYHKUMOHUPOBAHUIO  (3aKNMUHMBAHWE MNOLBWXHbBIX YacTeW, HeyCTpaHuMMble MOBPeXOeHus
paboymnx NOBEPXHOCTEN 3aTBOpPaA, HEYCTPaHUMBbIA AOMNOSTHUTENBHOM MOATAXKON NPOMNyCK cpeabl
Yyepes canbHUK, cpe3 pe3bbbl);

* U3MEHEHNe pa3MepoB BCMeACTBME WU3HOCA WAW  KOPPO3MOHHOMO  paspyLueHus,
npenaTcTBytoee HopManbHOMY (PYHKLMOHNPOBAHUIO.

1.6.2 Kputepuamm npeaenbHoro COCTOSIHMSA KnanaHoB ABNSKOTCS:

* Ha4YanbHaga CTagnsa HapyLleHUs LenoCTHOCTN KOPMYCHbIX AeTanen (noTeHne, KanenbHas
Teuyb);

* HeJOMyCTUMOE W3MEHEHWE pa3MepoB 3NIEMEHTOB MO YCNOBUAM MNPOYHOCTU U

bYHKLUMOHMPOBAHMS apMaTypbl;
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* NoTePSA repMeTUYHOCTUN B Ppa3beMHbIX COEANHEHNAX, HEYCTPaHUMas UX NOOTSKKOWN;

* BO3HUKHOBEHME TPELLUNH HA OCHOBHbIX AeTansx;

* yBENMYEHME KPYTALWEro MOMEHTa Mpu ynpasfieHUn apMaTypon OO0 3HAYEeHWN Bbllle
HOPM, yKa3aHHbIX B 3KCMyaTauMoHHON JokyMeHTaumm SVM.

[MpenernbHble COCTOAHUA KnanaHa npeaLwecTBYOT ero oTkasam.

1.6.3 B cnyyae kputmyeckoro oTkasa, npuv HeobXoAUMOCTU NPOBEAEHUA PEMOHTa
n3gennda, nepcoHan AOSDKeH BbIMOMHUTL PeKoOMeHZauun no yCcTpaHeHuto cornacHo n. 3.3
HacToswero P3.

1.7 MapkupoBka 1 nioméupoBaHue.

1.7.1 Ha nuueBoK CTOpOHE Kopnyca KrnanaHa BbINOfIHEHA MapKMpOBKa NUTbIM CNOCOBOM:
PN, DN, cTtpenka HanpaeneHus nogaym paboden cpeabl, matepuan kopnyca. Ha obpatHon
CTOpPOHE — TOBAPHbIN 3HaK NPeanpUATUS-U3roToBUTENS.

Ha Tabnuyke, npuKpenneHHoN K KpbILKe KranaHa, ykasaHbl: 3Hak obpalleHnsi Ha pbiHKe
TC, HaumeHoBaHME N TOBaPHbIV 3HAK NPeAnpPUSATUA-U3roTOBUTENS, Tabnuua duryp (25c947Hx,
251x947nx), PN, DN, Kvy, 3aBofckon HoMep, AaTa U3roTOBMEHUS.

1.7.2 HapyHble NOBEPXHOCTM KrianaHa AOMkHbl ObITb OkpaleHbl B cootBeTcTBum ¢ FOCT
4666 (amanb cepas (ronybas) HL-132 TOCT 6631) nnu B UBET NO COrnacoBaHunto ¢ 3akaz4ynmkom.

1.7.3 PasbeMHble coeqMHEHNS KnanaHa OOMKHbI UMETb rapaHTUMHbIE NNOMOBI.

MecTa rapaHTUNHOro NNoMOMpPOBaHUS, Yyka3aHHbIe B COOPOYHbIX YepTexax, AOSKHbI ObiTb
OTMeYeHbl NATHOM amarnbio kpacHon HL-132 TOCT 6631.

1.8 KoHcepBauums.

KnanaH gormkeH ObiTb NOABEPrHYT KOHCEpBaLUUKN, obecnevmBatoLlen 3almTy OT KOpPpPO3nm
NPy TPAHCMOPTMPOBAHUN N XPaHEHUN HE MeHee 3 nerT.

BapuaHnTt 3awmntbl — B3-1 no FTOCT 9.014.

KoHcepBaunsa Bcex HeokpalleHHbIX (06paboTaHHbIX 1 HeobpaboTaHHbIX) MOBEPXHOCTEN
aetaneun gormkHa Npon3BoOANTLCS Macriom koHcepBaunoHHbiM K-17 TOCT 10877. Cnown macna
nocrne HaHeceHus JomKeH ObITb CNOLWHbBIM, 6€3 BO34YLIHbIX NY3blpeN N NHOPOAHbLIX
BKIHOYEHUN.

HonyckaeTtcsa BapuaHT 3awmTtbl B3-0 no FTOCT 9.014.

1.9 Ynakoska.

YnakoBka p[orkHa obecrnedvmBaTtb  3aWnUTy  KnanaHa OT  MOBPEXAEHUW  npu
TPaHCNOPTUPOBAHUM U XPaAHEHUMN.

KaTeropus ynakoku — KY-2 no FOCT 23170.

BapwuaHT ynakoskn — BY-1 no TOCT 9.014.

KnanaH gomxeH ObiTb 3aBepHyT B Bymary ynakoBOYHYHO, NPy 3TOM BHYTPEHHWE NOSIOCTH
AOSMKHbI ObITb NpefoXpaHeHbl OT 3arpsA3HEHU 3arnyLwkaMmm, U ynakoBaH B ALWMK AowaTtbii no
FOCT 2991 unu awmk u3 roppmpoBaHHoro kaptoHa no FOCT 9142.

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

MapkupoBka TpaHcnopTHou Tapbl — no FOCT 14192.
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2 Ucnonb3oBaHue no Ha3HavYeHuro

2.1 lNoaroToBKa K UCMNONb30BaHMIO.

2.1.1 O6bemM n nocrnegoBaTeNbHOCTb BHELLHENO OCMOTpPa U34enus.

Mpu nonyyeHun rpysa c KnanaHom crneayeT ybeamTbcsa B NONHOW COXpaHHOCTU Tapbl. Mpu
HanM4MM NOBPEXAEHUN cneayeT COCTaBWUTb akT B YCTAHOBIIEHHOM nopsgke u obpaTtuTbcsa C
peknaMmauunen K TpaHCNOPTHOW opraHu3aumn.

PacnakoBaTb sAWMK, BblHYyTb usgenue. [1poBepuTb KOMMMEKTHOCTb MOCTaBKU B
COOTBETCTBUU C MACNOPTOM.

BHeLHMM 0CMOTPOM NPOBEPUTD:

* OTCYTCTBME BHELUHUX MEXaHN4YeCKNX NOBPEXOEeHUN KranaHa;

* coeanHeHune knanaHa ¢ SUM,;

* NIerkocTb nepemMetleHnsa wroka MM, nepemecTyB ero Ha HeCKONbKO MUMNIIMMETPOB OT
NepBOHAYaribHOro MOSIOXEHMS C MOMOLLBbID pydHOro Aybnepa (WTOK OOMMKEH nepemMeLLaTtbes
nnaBHO 6e3 pPbIBKOB).

2.1.2 Mepbl 6€30nacHOCTM NpY NOATOTOBKE M3AENUSA K MCMONb30BAHMIO:

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

* CTPOMOBKa KrnanaHa A0JhKHa OCYLLEeCTBNATLCA 3a 9fieMeHTbl KOHCTPYKUMK. 3anpeLtaeTcs
CTpoOnoBKa 3a CTonkn SNM;

* nepea yCTaHOBKOM KranaHa Ha TpybonpoBoa HEO6X04MMO 13 BHYTPEHHUX MOMOCTEN U C
NPUBasiOYHbIX MIIOCKOCTEN YyOannTb KOHCEPBALUMOHHYKO CMasKy, a 3aTeM T[pOMbITb UX
yanT-CriMpuUTOM.

2.2 YKa3aHusa No MOHTaxy:

* yCTAHOBOYHOE MOSIOXEHMEe OTHocuTenbHO TpybonpoBoga — NPEUMYLLECTBEHHO
ropusoHTaneHoe (3UM BBepx), gonyctumoe — oo 90° oT BepTMKanu C pacrnonioXXeHnem CToek
OVIM B ogHoM BepTuKanbHOW NnockocTun, a ans DN=150mm 06s3aTenbHOEe — ropu3oHTanbHoe,
OUIM BBepx. [Mpy HaKNOHHOM pacnonoxeHuu knanaHa nog VM cnegyeT yCTaHOBUTL ONOPHLI.
YcTaHOBKa HWXe ropu3oHTanbHOM fiMHUK 3anpeLlaeTcs;

* yYUTbIBaTb MPOCTPAHCTBO, HEOOXoauMOe ANga AeMOHTaxa Kpblwkn AVIM npu HacTporike
(ykasblBaeTcsa B MHCTPyKUMn no akcnnyartaumm IM);

* yCTaHaBnNuBaTh KnanaH Ha TpybonpoBopg cnegyeT Tak, YToObl HanpaBneHne OBUKEHUNA
cpenbl coBrnagano ¢ HafnpaBneHWeM CTPEenKn Ha Kopnyce;

* paboyasn cpega He OOoMmKHa coaepXaTb MexaHuveckux npumecen 6onee 70mkm. Ecnn
pa3smep 4acTtuy npesbiwaeT 70MKM, TO nepes KnanaHom AormKeH 6bITb yCTaHOBNEH UIbTP;

* pPEKOMEHAYETCS yCTaHaBNuBaTb KranaHbl Ha TpybonpoBoaax, MMEKLWMX npsmMble
y4acTKu [0 M nocne knanaHa gnvHon He meHee 10 ycroBHbIx npoxogos (DN);

*KnanaH He [OMKEeH WCMbITbiBaTb Harpy3ok oOT Tpybonposoga (M3rmb, cxatwue,
pacTskeHune, KpyyYyeHue, nepekocbl, BMbOpauusi, HECOOCHOCTb NaTpybkoB, HEpaBHOMEPHOCTb
3aTaKKM  Kkpenexa). [lpy HeobGxoaMmMOCTM AOMKHbl  ObiTb MNpPeayCMOTPEHbl ONOpbl UK
KOMMeHcaTopbl, CHUXKaLWMe Harpy3Kky oT TpybonpoBoaa;

* MECTO YCTaHOBKW KnanaHa LOfmKHO obecneuymBaTb YCNOBUS NpOBeAEHUS OCMOTPOB U
pPeMOHTHbIX pabot. [lpu pacnonoxeHun knanaHa Ha BbicoTe OGonee 1,6 M cnepyet
npegycMatpmBaTtb creumarbHble NNowankM 1 NecTHUUbl NS npoBedeHnd ocMoTpa npu

aKcnnyatauuu;
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e [lpn yCcTaHOBKE Ha OTKPbITOM BO34yXe KnanaH AOfmKeH ObiTb 3aluMLieH OT NpsIMOro
BO3EMNCTBUA CONTHEYHbIX Ny4yen U aTMOCepHbIX 0CaaKoB;

aona  obecnevyeHnss OeMOHTaxa kKnanaHa ¢ TpybonpoBoga  pekoMeHayeTcs
yCTaHaBnmMBaTb 3aropHY0 apMmaTtypy;

* ONEKTPOMOHTaX NPON3BOAUTL B COOTBETCTBUN C IKCNITyaTaLMOHHOM JOKYMEHTaumen Ha
SNM;

* kopnyc QUM pgomxeH 6biTb 0683aTenNbHO 3a3eMEH;

* nepea NyckoM CUCTEMbl HENOCPEACTBEHHO MOCIE MOHTa)a BCe KnanaHbl OMKHbl ObiTb
OTKPbITbl U JOIMKHa ObiTb NpoM3BeAeHa TaTenbHas NPOMbIBKa M NPOAyBKa CUCTEMBI.

3 TexHun4yeckoe obcnyxuBaHue

3.1 ObLwme ykasaHus.

B npouecce akcnnyatauuu crnegyeT npou3BoAuTb NeEpUoANYECKME OCMOTPbl B CPOKW,
YCTaHOBMEHHbIE rpadnKoM, B 3aBUCMMOCTU OT pexuma paboTbl CUCTEMBI, HO HE pexe O4HOro
pa3a B 6 mecsLeB.

Mpn ocmoTpe Heo6XO4MMO NPOBEPUTD:

* obLLee COCTOsIHNE KnanaHa;

* COCTOSIHWE KpeneXHbIX COeAUHEHNN (NPU HEOBXOAMMOCTU NPOU3BECTU NX NOATAXKKY);

* FEPMETUYHOCTb NPOKNaA04HbIX COEAUHEHN N CANTbHUKOBOMO YNITOTHEHUS.

3.2 Mepbl 6e3onacHocCTu.

3.2.1 TpeboBaHus 6esonacHOCTM Npy MOHTaxe un akcnnyataumm no FOCT 12.2.063.

3.2.2 [lepcoHan, npou3BoaswMA paboTbl C KnanaHamu, a TakkKe KOHCepBauuio W
NepekoHcepBaunIo WX, OOIDKEH MNPOWTU MHCTPYKTaX MO TexHWke GesonacHocTU, ObiTb
O3HAKOMJIEH C MHCTPYKUMEWN MO 3Kcnnyatauum n OBCNYyXMBaHWIO, UMETb WHAMBMUAOYamNbHblE
cpeacTBa 3awuTbl (Cneuoaexay, OYKW, pykaBuubl M T.4.), cobniogatbe TpeboBaHNA NOXKapHOWN
6e3onacHoCTMW.

3.2.3 B KOHCTPYKLMM 3NEKTPONPMBOLOB AOMKHO ObITb NpegyCcMOTPEHO YCTPOWCTBO A1
NOAKMIOYEHUS 3a3eMneHnsa B cooTBeTCTBUN C «[1paBunamm yCTpoONCTBa 951EKTPOYCTAHOBOKY» U
FOCT 12.2.007.0. Ana obecneveHnsa GesonacHom aKcnnyaTaumm pasfnmyHbIX TEXHOMOMMYECKNX
NNHUIA NPUBOAHbIE YCTPONCTBA OOMKHbI UMETb KOHEYHble BbIKIoYaTenn Ana curHanusaumm u
oTkoyeHnss ANM B KOHEYHbIX nonoxeHuax. OpraHbl ynpaBneHus KranaHa gOSKHbI UCKITYaTb
BO3MOXXHOCTb UX CaMOMPOU3BOSIbHOIO BKITHOYEHUS.

OneKTponpuBoAbl OOMKHbI UMETb pyYHOW AyOnep ynpasBneHus.

3.2.4[1nsa obecne4yeHnss 6e3onacHon paboTbl KATEFOPUYECKN 3anpeLlaeTCs:

* IpoM3BOAMTb PaboTbl MO PEMOHTY M OEMOHTaXy MpU HanMyuuu LaBreHus cpedbl B
NoJsIoCTW KNnanaHa,

* NPON3BOAUTL MOATSKKY M 3aMeHY CarbHUMKOBOrO YNMOTHEHUS, MOATSXKY (pnaHueBbIX
COeIMHEHU NPU HanNU4Yuu gaBfeHNs B CUCTEME;

* CHUMaTb KnanaH ¢ TpybonpoBoaa npu Hanuyum B Hem paboyen cpeapl;

* ICNONb30BaTb KMnanaH B Ka4yecTBe onopbl Ang TpybonpoBoaa;

* KNacTb Ha KnanaH v npuBOAHble YCTPOWCTBA OTAEerNbHble AeTanu UM MOHTaXHbIV
WHCTPYMEHT MPU MOHTaXe;

* MPUMEHSATb YNMOTHEHUS 6ONbLUEro UM MEHBLUETO CEYEHMS;

* NIPUMEHSATb YOASIMHUTENN K KNKoYaM KpernexXHblx geTanen;
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* 3KCNyaTMpoBaTb knanaH 6e3 3asemneHns VM.

3.3 HencnpaBHOCTM 1 METOAbI NX YCTPAHEHMS.

MNepeyeHb BO3MOXHbIX HEMCNPABHOCTEN B npouecce aKcnnyaTaumm n pekomeHgaumm no
NX yCTpaHeHMWIo NpvBedeHbl B Tabnuvue 6.

Tabnuua 6
HanmeHoBaHwue
HeucnpaBHOCTEN, BHeELLIHee BeposTHasa npuyunHa MeTopg ycTpaHeHns
NposiBNEHNE U NPU3HAKK
1 2 3
1. MnyHxep He coBepLliaeT KnanaH pasperynupoBaH rno xogy | 1. [lponsBecTtu perynmpoBky
NOMHbIN X04 xofa nnyHxepa
2. [NepemelleHne WTOKa 3arpsisHMnncbL nnun 3aenu 1. Pasobpatb knanaH, NpombITh,
3aTpyaHeHo (noBpeamnncs) NoABMXKHbIE NPOYMCTUTL OT rPS3n, 3a4NCTUTL
aeTanu knanaHa BO3MOXHble 3aaupbl. CmasaTb
BCe NOABWXHbIE AeTanu,
HeconpukacatLmecs ¢ paboyen
cpepon, cmaskon LIMATM-221
FOCT 9433, cobpaTtb 1
HaCTPOWUTb KnanaH
2. [pon3BeCcTn HECKOMBKO
LUKINOB «OTKPbITO — 3aKPbITO»
AN NPOBEPKU NNABHOCTM X04a
3. lMponyck cpeabl Yepe3 MecTo 1. HepgoctaTouHo ynnoTHeHa 1. YNNOTHUTb MECTO COeANHEHMUS
CoeMHEHNS Kopnyca C KPbILWKOW | npoknagka pPaBHOMEPHOWN 3aTSXKKOWN raek
2.[NoBpexaeHa npoknagka 2. 3aMeHUTb NpokKnagky
4. TemnepaTypa kopnyca 1. MNoBpexaeHa anekTpo-cxema, | 1. [MpoBepuUTb MOHTaX 1
anekTpogsuratens VM Boliwe HenpaBuibHOE 3N1EKTPOCXEMY.
pabouen (65°C) aneKkTponoaknoyeHne Ha mecte | 2. OcnabuTb ranky canbHUKOBOMO
akcnnyartaumm y3na c coxpaHeHueM ero
2. CvnbHas 3aTskka ramku repMeTMYHOCTM B Npeaenax
CanbHWKOBOrO y3na paboyero pexvma knanaHa
5. He repMeTUYHOCTbL canbHUKa 1. OcnabneHa 3aTskKa ramku 1.YNNOTHUTB carnbHUK
canbHMKOBOrO yana OOMNOSTHUTENBHON 3aTAXKKON
2. MNospexaeHbl ramku
YNNOTHUTENbHbIE KOMbL,a 2. 3amMeHuUTb KonbLa

3.4 MNopsgok pasbopkn n cbopku.

3.4.1 Npun pasbopke n cbopke knanaHa 06a3aTeNbHO:

* BbINONHATL TpeboBaHna 6€30NacHOCTU, U3NOXeHHbIE B N. 3.2 HacToswwero P3;

* IPeAoXpPaHATb YNNOTHUTENbHbIE, pPe3bboBble W Hanpaenslowme MNOBEPXHOCTU OT
NoBpeXaeHNs.

3.4.2 MNonHyto pa3bopky knanaHa (CM. pUCyHoK 1) Npon3BoauTL B CreayoLEeM Nopsiake:

* ¢ nomoLbo QMM no3.1 oTBECTU NNYHXEP M03.4 B NOSIOXKEHNE «OTKPbITOY;

* OTKNKOUYUTb ANEKTPONUTAHME, OTCOEQNHUTL NPOBOAA U KOHTYpP 3a3emneHns OVIM nos.1,
CHATb KnanaH ¢ Tpybonposoaa

* 0cnabuTtb koHTprarky no3.10, oTBEPHYTb ramky Mno3.8 1 BbIBEPHYTb NIyHXep no3.4 u3
npucoeanHuTensHon mydp Tl VM noa.1;

* cHATb MM no3.1 ¢ knanaHa;

* OTBEPHYTb ranku no3.11 (unm 6onTbl N03.12), CHATb KPbILLKY M03.3;

* U3BreYb NPoKnaaky nos.9 ns kopnyca nos.2;

* OTBEPHYTb KOHTpramnky no3.10, ocnabuTb ranky canbHuKa no3.6, n3enedb niyHxep nos.4
N3 KPbILLKK M03.3;

* BbIBEPHYTb ranky carnbHuKa Nno3.6 13 KpbILWKK N03.3, n3BneYvb YNoTHEHWE CallbHUKOBOE
nos.7.
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3.4.3 COopky knanaHa npou3BOAMTbL B nopsake, obpaTtHOM pas3bopke, Npu 3TOM
TWAaTeNbHO OYUCTUTbL BCE [AeTanuM OT 3arps3HeHusd, MpoMbiTb, TPYLLMECH MNOBEPXHOCTH,
Heconpukacatowmecs ¢ paboyen cpegomn, cMasatb KOHCUCTEHTHOM CMa3KOoM.

3.4.4 lNMpwn cbopke knanaHa HeOBGXOAMMO MPOU3BECTM HACTPOMKY MPUCOEANHUTENBHOMO
pa3smepa H, ykazaHHOro B UHCTPYKLMM NO SKChnyaTaunm NnpuBoaa.

3.4.5 CobpaHHbIV KnanaH NoABEPrHyTb CrieayoLWwmnM UCNbITaHNSAM:

*Ha TrepMeTMYHOCTb MPOKMAaAOYHbIX COEAMHEHMM W CanbHUKOBOrO  YMNIOTHEHUSA
OTHOCMUTENbHO BHELLHEN cpeabl;

* Ha repMEeTUYHOCTb 3aTBOPA;

* Ha paboTOCNOCOBHOCTb.

3.5 UcnbiTaHu4.

3.5.1 WcnbiTaHna Ha repMeTUYHOCTb MPOKNA4OYHbIX COEeOVHEHUA W  CanbHUKOBOrO
YNNOTHEHUS OTHOCUTENBHO BHELUHEN cpefbl NpoBoaaTcs Bogon gasreHvem PN npu oTKpbITOM
3aTBOpe, 3arfnyleHHOM BbIXOAHOM naTpybke M nogade cpedbl BO BXOAHOM naTtpybok C
BblAEPXXMBAHNMEM MNpPW YCTAHOBUBLLEMCHA AaBIEHUMM B TeYeHMEe BpeMeHu, Heobxogumoro ans
0oCMOTpa, HO He MeHee 1 MuH ans DN<50 mm, 2 muH — ans DN ot 65 mm go 200 mm, 3 MUH — ans
DN cBbiwe 200 mm.

KOHTpOnb repMeTMyYHOCTU OCYLLECTBIIATL NO MeToAuKe MpeanpuaTud, npoussBoasLero
ncnolTaHus. Nponyck cpeabl Yepes MecTa COeANHEHUIN He J0MyCKaeTCs.

3.5.2 WcnbiTaHne Ha repMeTUMYHOCTb 3aTBOpa criegyeT Npou3BOAUTL Nodadver BOAbl
AasneHnem APvcn Bo BXogHOW naTpybok, Npu 3TOM BbIXOAHOM NaTpybokK AormkeH ObiTb coobLyeH
c atMmocdepon. 3aTBOp AOMKEH BbITh 3aKpbIT ¢ nomowbio AVM. Mponyck Boabl B 3aTBOPE He
AOJKEH NpeBbILAaTh 3HAa4YEeHWI, YKa3aHHbIX B Tabnuue 7.

3.5.3 UcnbiTaHne Ha paboTocnocobHOCTb crneayeT NpPou3BOAUTb MyTEM TPEXKPATHOro
cpabaTbiBaHWs knanaHa ¢ nomowbio VM Ha BenuumHy nonHoro xoga 6e3 nogayv cpefpbl B
knanaH. [ononHuTenbHO Heobxoammo npoBepuTb paboTy pydHoro aybnepa, KOHEYHbIX
BbIKIoYaTenen.

KnanaH cuntaetca paboTocnocobHbiM, ecniv BCe MOABMXHbIE AeTanu nepemMeLyarTca
nnaesHoO, 6e3 3aefaHni 1 PbIBKOB, a AOMONHUTENbHbIE BITOKN BbIMOMHAKT CBOU OYHKLUN.

3.5.4 KnanaHbl, npegHasHayeHHble AOns  ra3oobpasHbiXx cpend, AOMNOSIHUTENbHO
NCMNbITLIBAOTCHA HA FepMETUYHOCTb MPOKMaJO0YHbIX COEeQUMHEHUA U CanbHUKOBOIO YMNSIOTHEHUS
Bo3ayxoM aasneHnem P=0,6Mlla (6krc/cm?) ny3blpbKOBbIM METOAOM Cnocobom 0BMbINnBaHMA
cornacHo NOCT 24054.

KnanaH cuuTaloT repMeTUYHbIM OTHOCUTENbHO BHELWHEW cpedbl, ecnu  npu
YCTaHOBMBLUEMCS JaBNEHUN B TeYEHNE HE MeHee 3 MUH He OBHapY>XeHO NOSBNEHNS MbITbHbIX
Ny3bIPbKOB.

4 XpaHeHue

4.1 KnanaHbl cnefyeT XpaHUTb B YNakoBKe NPeanpuATUsi-M3roToBUTENS B 3aKpbITbIX
CKnagckux nomMelleHnax npu temnepatype ot 5 go 50°C n otHocuTenbHon BriaxkHocTu Ao 80%,
obecneynBaroLLMxX COXPAHHOCTb YNaKOBKW M MCNPAaBHOCTb KranaHoB B TEYEHWEe rapaHTUMHOro
cpoka.
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Tabnuua 7

K3P 25c947n, 25H%947n L K3P 25c947n, 25H%947n
Npy OTHOCUTENBLHON yTeuKe npy OTHOCUTENbHON yTeuke NPy OTHOCUTENBHON yTeyke
Kvy, M¥/uac 0,001% ot Kvy knacc lll (0,1% ot Kvy) 0,005% ot Kvy
APwncn =1,6MIa APwncn =0,4MlMa APwncn =1,6Mla
Qasar, He bonee
aM3/MUH MI/MUH Mm3/c CM3/MUH aM3/MuH Mn/MUH
0,1 0,06x103 0,06 55 3,3 0,33x1073 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 0,83x1073 0,83
0,4 0,26x103 0,26 217 13 0,0013 1,3
0,63 0,42x103 0,42 333 20 0,0021 21
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 5,5%103 330 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 1,7x104 1,0x103 0,1 110
40 0,027 27 2,2x104 1,3x103 0,13 130
63 0,042 42 3,3x104 2,0x103 0,21 210
80 0,052 52 4,3x10% 2,6x103 0,27 270
100 0,066 66 5,56x10* 3,3x103 0,33 330
125 0,080 80 6,8x10* 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
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° 3,3x10% 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

4.2 KnanaHbl, HaxoasiLmecs Ha ANUTEeNbHOM XpaHeHWW, NoABepranTcs nepnognyeckomy
OCMOTpPY He pexe OAHOoro pasa B roa. NMpu HapyLlueHMn KoHcepBaL MM NMPOM3BECTU KOHCEPBALMIO
BHOBb. KOHCepBaLMOHHYIO CMa3Ky HAHOCUTb Ha OBEKMPEHHYH YMCTYIO N CYXyH NMOBEPXHOCTb
petanen. Obe3xmpnBaHme NPonN3BOANTL YNCTON BETOLLLK, CMOYEHHON B BeH3nHe.
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5 TpaHcnopTupoBaHue

5.1 YcnoBus TpaHCNOPTMPOBaHNA OOMKHbI obecnevmBaTb COXPaHHOCTb KNanaHoB U UX
YNaKOBKMU.

KnanaHbl NepeBO3ST TPAHCMOPTOM BCEX BUAOB B COOTBETCTBUM C NpaBUiiaMun nepeBo3Ku
rpy3oB, AENCTBYOLLMMM Ha TpaHCNopTe AaHHOro Bnaa.

5.2 Ycnosus TpaHCnopTUpoBaHUA 1 XxpaHeHus - rno rpynne 4 (XK2) FOCT 15150.

[na knanaHoB, ynakoBaHHbIX B SAWMKN U3 rodppupoBaHHoro kaptoHa no NOCT 9142,
YCroBUS TPAHCNOPTUPOBaHUS B YacTy BO3AENCTBUS KIMMaTUYECKUX (pakTOpOB BHELLHEN cpeabl
-no rpynne 5 (OX4) NOCT 15150, a B YacTu BO34enCTBUA MexaHNn4ecknx paktopos - nerkue (J1)
n cpegHue (C) no NOCT 23170.

5.3 [onyckaeTtca TpaHcnoptupoBaHue knanaHoB DN300 6e3 Tapbl npu ycrnoBuu
obecneyeHnsa M3roToBUTENEM UNN NOCTABLUUKOM HaAEXHOW YCTAHOBKM U KPENneHUs KrnanaHoB
Ha TPaHCMOPTHOM CPeACTBE U 3aLUNTbl OT BO3AENCTBUI OKpYXKatoLLen cpeabl.

MexaHuyeckne noBpeXxaeHUs U 3arpsa3HeHUs BHYTPEHHUX MOBEPXHOCTEW KranaHoB U
YNNOTHUTENBHbLIX MOBEPXHOCTEN (PriaHLEB rnpu TPAHCNOPTUPOBaAHMM HE JOMNYCKalOTCS.

5.4 Tlpu nocrtaBke kKknanaHoB C OTBETHbIMM naHuaMmn npu TPaHCMOPTUPOBAHUN
A0MnycKaeTcs CHMMaTb nocneaHne, yknaablBas MX BMECTe C KperneXHbIMu AeTandamu B O4HY Tapy
C KnanaHom.

6 YTunusauumsna

Mepen oTnpaBkOM Ha yTuAM3aumMlo M3 apmaTypbl yoansloT ocTatku paboden cpenpl.
MeToankn yganeHus paboyen cpeabl 1 gesaktneaumm apmaTypbl AOSMKHbI ObITb YTBEPXKAEHbI B
YCTaHOBEHHOM MOpsiaKe.

N3penve He npegctaBndeT OMacHOCTUM ONA XWU3HW, 340POBbS JIIOAEN U OKpyXaloLen
cpeabl M NOANEXUT yTUNn3aumnm nocrne oKOHYaHUsA cpoka Cny0bl MO TEXHONOMMKU, NPUHATON Ha
npeanpuaTUKM, KCNIyaTUpYyoLWeM KranaH.

00O «Apma-MNpom» | 309540 Poccusa, benropoackaa obnactb, r. Ctapbin Ockon cTtaHuusa Kotén, lMpomysen,
nnowapaka "MoHTaxHag", npoesa W-6, cTp. 19.
TenedoH: +7 (4725) 469-370, +7 (4725) 414-034 (MHOorokaHanbHbin) E-mail: zavod@saz-avangard.ru
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INncT nameHeHun:

24.09.2025

1. WicnpaeneHa Ttabnuua 7 «YTeyka B 3aTtBope». YeTko ykasdaH Tun knanaHa KP n K3P.
K3P c ynnotHeHnem M- 0,001%, K3P ¢ ynnotHeHuem HX — 0,005%, KP ¢ ynnotHeHuem M un HX
- 0,1%.
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