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SALWUTA UHTEJIEKTYAJIbHOW COBCTBEHHOCTU

HacTtosujee «PykoBoaCTBO No 3KcnnyaTauunm (CoBMeLLeHHoe C NacnopTom)
' MPM.540.07.00.00.000 P3(INC) neKTpuyecknit HarpeBaTesbHbIi Kabenb
noctosiHHou mowHocTu LLS (JU1C) c coeguHuTenamm LLS-TK, LLS-SK» agnsa-
eTCA MHTeNNeKTyaslbHOIN co6cTBEHHOCTbIO 000 OKB «famman.

Jllo60e NosHOEe UNK YacTUYHOE CMONb30BaHNE, TUPAXXKMPOBaHNE NI BOC-
npovssefeHne MHGopMaLMK, CofepKaLLeinca B HacToALemM PyKoBoACTBE,
6e3 NCbMEHHOrO pa3spelueHs cO6CTBEHHNKA 3anpeLyeHo.

000 OKB «famma» cneput 3a co6/110A€HMEM aBTOPCKIX U HbIX NPaB, Ha-
pyLIeHre KOTOpbIX NpeciefyeTcs No 3aKOHy.

HacTosee pykoBoACTBO Mo 3KCnayaTayum (COBMeLLeHHoe € nacrnop-
TOM) NpeHa3HAYEeHO A1 03HAKOMJIEHUSA NOTpebuTenein C TeXHNYECKon
MHbOopMaLMen Ha SNeKTPUYECKNI HarpeBaTenbHbIil Kabenb NOCTOAH-
Holi MowHocTh LLS (JUIC) (Banee no TeKkcTy «kabenb HarpeBaTenbHbIN»)
c coeguHutenamm LLS-TK, LLS-SK.



1. U3TOTOBUTEJIb

000 OKB «famma» (Bxogut B MK «CCT»)

POCCUA 141280, MockoBcKas 061, I. iBaHTeeBKa,
®abpuuHbiii np-a, 4. 1,34. 29 ABK, nom. 603.
Ten./dakc: +7 (495) 989-66-86,

E-mail: info@okb-gamma.ru; www.okb-gamma.ru

000 OKB «famma», cTpemacb MaKcMmasibHO Ka4eCTBEHHO U NOJIHO
YAOBNIETBOPATb 3aMpoChl CBOMX 3aKa34lKOB, BHeApWna

nnop, T VIHTErpup yio cuctemy

MeHe/KMeHTa B COOTBETCTBUM C Tpe6oBaHNAMM 1

bos}

% jﬁ& craHpapToB ISO 9001:2015 u FOCT P UCO 9001-2015, ISO
14001:2015 n FOCT P NCO 14001-2016.
WWW.sgs.com
> 1SO 9001:2015 - RU20/818419342.00
O)V 1SO 14001:2015 - RU20/818419343.00
21 SGS

2. HASHAYEHUE U OBJIACTb NPUMEHEHUA

Kabenb HarpeBaTenbHbI NpefHa3HayeH 4Jif NCNoJSib30BaHUA B CUCTe-
Max 311eKTpooborpeBa TeXHONOrMyeckoro obopyaoBaHua, Tpybonpo-
BOJLOB, pe3epBYyapoB, B TOM YMC/Ie 1 BO B3PbIBOOMACHbBIX 30HaX Npw
pabouem HanpskeHn go 900 B nepemeHHOro Toka Yactotoii 50-60 I,
CoepunuTens LLS-TK npegHa3sHayeH ans coeanHeHns Kabenen Ha-
rpeBaTesibHbIX C YCTaHOBOYHbIM MPOBOAOM, a coeanHuTens LLS-SK ana
CoefMHeHMs HarpeBaTesbHbIX Kabenen mexay co6oi.

3. KOHCTPYKLUMA KABENA HATPEBATEJIbBHOIO

HarpeBaTesnbHblii Kabenb COCTOMT 13 TEMSIOBbIAENAOLEro 3/1eMeHTa

(3 MepHble HarpeBaTebHbIe XWJbl), U30AALNM U3 KPeMHUNopraHuye-
CKOW pe3unHbl, SKpaHMpPYIOLLen ONNeTKM N3 MeHO NyKeHOW NPpOoBONOo-
K1 1 060/TOUKIN U3 KPEMHUIMOPTraHNYEeCKON Pe3nHbl.

PucyHok 1 — KoHcmpyKyus 31ekmpuy4ecko2o HazpesamesnbHo20
Kabesns nocmosHHoU mowHocmu LLS (JI1C).

Onnetka u3 Me[HbIX NTy>KeHbIX NPOBOIOK Hal’peBaTEJ’l bHbl€ XXWJbl

0605104Ka 13 KPEMHWIIOPTaHNYECKON pe3uHbl
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Tabnuya 1 [lapamempei kabenel HazpesamensHbix LLS (JI/IC).

Mapka Ceuenve MuHUManbHbIn ConpoTusneHue HomuHanbHble
Ka62nﬂ HarpeBaTenbHOW | paguyc nsrnba, HarpeBaTenbHo pasmepbl
Knnbl, MM? MM XKunbl Kabens, OM/Km kabensa, Mm
LLS 3x1,5 1.5 40 11,80 15,0x7,8
LLS 3%3,0 3,0 45 5,50 17,0x8,5
LLS 3%6,0 6,0 50 3,00 19,6x9,4

CoefiHnTenu nsrotasnusatotca Asyx Tunos: LLS-TK, LLS-SK n otnnva-
I0TCA HABOPOM KOMMAEKTYIOWMUX U TUMAMN HarpeBaTeNibHbIX Kabenel
LLS, ¢ KOTOpbIMM OHW MPUMEHSAIOTCA. BbibOp coepuHuTENnen HOMKeH
OCYLIeCTBAATLCA B 3aBUCMMOCTM OT TUMA, UCMOMb3yemMOro Harpesa-
TefibHOro Kabens n AvameTpa TPyObl, HA KOTOPYIO YCTaHaBMBaeTCA
Kabenb C CoeguHUTENSIMMN.

Ta6nuya 2 Coomeemcmeue coeduHumesnet muny

kabena u duamempy mpy6
Mapka kabena | [uametp Tpy6bl, MM Tun coeguuuTena
80 LLS-SK 3x1,50-01, LLS-TK 3x1,50-01,
LLS-SK 3x1,50-01/M, LLS-TK 3%1,50-01/M
100 LLS-SK 3x1,50-02, LLS-TK 3x1,50-02,
LLS-SK 3x1,50-02/M, LLS-TK 3x1,50-02/M
LLS 3x1,5
150-200 LLS-SK 3x1,50-03, LLS-TK 3x1,50-03,
LLS-SK 3x1,50-03/M, LLS-TK 3x1,50-03/M
250-300 LLS-SK 3x1,50-04, LLS-TK 3x1,50-04,
LLS-SK 3x1,50-04/M, LLS-TK 3x1,50-04/M
80 LLS-SK 3x3,00-01, LLS-TK 3x3,00-01,
LLS-SK 3x3,00-01/M, LLS-TK 3%3,00-01/M
100 LLS-SK 3x3,00-02, LLS-TK 3x3,00-02,
LLS-SK 3x3,00-02/M, LLS-TK 3x3,00-02/M
LLS 3x3,0
150-200 LLS-SK 3x3,00-03, LLS-TK 3x3,00-03,
LLS-SK 3x3,00-03/M, LLS-TK 3x3,00-03/M
250-300 LLS-SK 3x3,00-04, LLS-TK 3x3,00-04,
LLS-SK 3x3,00-04/M, LLS-TK 3%3,00-04/M




80 LLS-SK 3x6,00-01, LLS-TK 3x6,00-01,
LLS-SK 3x6,00-01/M, LLS-TK 3x6,00-01/M
100 LLS-SK 3x6,00-02, LLS-TK 3x6,00-02,
LLS-SK 3x6,00-02/M, LLS-TK 3x6,00-02/M
LLS 3x6,0
150-200 LLS-SK 3x6,00-03, LLS-TK 3x6,00-03,
LLS-SK 3x6,00-03/M, LLS-TK 3x6,00-03/M
250-300 LLS-SK 3x6,00-04, LLS-TK 3x6,00-04,
LLS-SK 3x6,00-04/M, LLS-TK 3x6,00-04/M

4. TEXHUWYECKME XAPAKTEPUCTUKIU

Tabnuya 3 TexHuYeckue Xxapakmepucmuku

HanpsXeHnem / 6e3 HanpaXeHuna

OnucaHue napameTpa 3HaueHune
HanpsaxeHne nutaHua no~900B
YacToTa nuTtatowen cetu 50-60+ 1y
JINHeNHaA MOWHOCTb 0o 40 B1/m
MapKupoBKa B3pblBO3aLUThI 1Exe IICT3 Gb X
[lnana3oH Temnepatyp oKpyxatoLlen cpeabl -60...+55°C
MuH1ManbHan TemnepaTypa MOHTaxa -50°C
CreneHb 3awWmThbl IP67
MakcumanbHas paboyas TemnepaTypa nog 130°C / 180°C

Knacc 3awutbl OT NopaXkeHUaA 3N1€KTPUYECKUM
Tokom no FOCT 12.2.007.0-75 / IEC 61140:2016

dneKTpuyeckoe CONpPoTUBIEHNE N30NALUN

He meHee 10° MOMXM

3ﬂeKTpVI'-IeCKOE conpoTmMBIieHNE 3KpaHa

He 6onee 18,2 OM/KM

Cpok cny»6bl kabens

CpoK cny»k6bl coearHuTenemn

He meHee 15 net*

*I'Ipvl CO6J1IOF[€HI/II/I yCﬂOBI/IIh YCTaHOBKW U 3KCNayaTauuu, ykasaHHbIX B HaCcToALWEeM nacnopre-

PyKOBOACTBE NO 3KCNyaTaynmn

I'Ipvlmep 3anucu ycnoBHoro o603HayeHus Kabensa HarpeBaTeJ/ibHOro:

Mapka kabens

LLS 3x1,5
1

KOHCprKLlI/IFI Kunbl

(KON-BO HarpeB. KW X ceyeHune Harpes. Xun, Mm?)
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I'Ipvnmep 3anucu ycnoBHoro o603HaueHnsa coep,vmvneneﬁ:
CoeguHutenb LLS-TK 3x1,50-01

Mapka coegumHutena
Tun coepunutena: TK ona coeanHeHna Harpe-

BaTeNbHOro Kabens ¢ ycTaHOBOYHbBIM MPOBOAOM,
SK — ans coeanHeHnsa HarpeBaTenbHbiX Kabenei

KonunyecTtso xun

CeueHue xun

WcnonHewnue: 01 - ans Tpy6onposoga aviameTpom 80 Mmm, 02 — ana
Tpybonposoaa Anametpom 100 mm, 03 — ana Tpyb6onposoaa
[nameTtpom 150-200 mm, 0_/M — Hanuume canbHMKa A4NA BBOAA B
Tpy6y, 04 — ina TpybonpoBoaa AnameTpom 250-300 Mm

5. OBECNEYEHUE B3PbIBO3ALULEHHOCTU

B3pbiBO3alyMLLeHHOCTb HarpeBaTenbHbIX Kabenen ¢ coegnHUTeNAMN
LLS-TK, LLS-SK obecneumnBaetcs BbinonHeHviem TpebosaHuin: TOCT P
M>3K 60079-7-2012. B3pbiBoonacHble cpeppbl. YacTb 7. O6opynoBaHme.
MoBblweHHasa 3awmnTta Buga «e», FOCT IEC 60079-30-1-2011 B3pbiBo-
onacHble cpefbl. Pe3nCTUBHBIN pacnpefeneHHbIli 3eKTpoHarpesa-
Tenb. Yactb 30-1. Obwume TexHNYeckme TpeboBaHMA U METOAbI UCMbI-
TaHui, FOCT 31610.0-2014 (IEC 60079-0:2011) B3pbiBOONacHble cpefbl.
YacTb 0. O6opygoBaHme. O6wume TpeboBaHus.

CootBeTcTBYyeT TpeboBaHmam TP TC 012/2011 «O 6e3onacHocTn 060-
pynoBaHuWA Ana paboTbl BO B3pbIBOOMACHbIX cpefax» 1 TpeboBaHMAM
TY 27.32.13-031-39803459-2017.

6. MOHTAX

Moppo6Hble TPebOBaHMA K MOHTaXy Kabenei HarpeBaTesibHbIX Npu-
BOLATCS B COOTBETCTBYIOLEN MPOEKTHO-KOHCTPYKTOPCKOWM JOKYMEH-
Taumm (NpoeKTe) B CJlyyae 3akasa ycyr Nno npoeKkTrpoBaHumio.

BHumaHue! Huxe npuBopaTca obume Tpe6oBaHms K npo-
W3BOACTBY MOHTaXKHbIX pPa6oT, BbINOJSIHEHME KOTOPbIX
OBA3ATEJIbHO anAa cobniopeHuns ycnoBuin rapaHTum.

6.1 Nepen ycTaHOBKOW Kabens HarpeBaTe/lbHOro yb6eauTecb, YTo
MapKa Kabensa HarpeBaTeJIbHOro COOTBETCTBYET HaNpPAXeHWIo NTa-
HWA CeTU, K KOTOPOI OHa byaeT NoAKoYeHa.

6.2 MoHTaXx Kabena HarpeBaTeNnbHOro JOKEH OCYLeCcTBAATLCA Ha
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3apaHee MOArOoTOBMIEHHYI MOBEPXHOCTb. MOBEPXHOCTb ANS yCTa-
HOBKW HarpeBaTesibHOro Kabensa JoskHa ObiTb OuMLleHa OT rpssu,
Nbfja, CHera, Mycopa, p»kaBuuHbl, 6bITb 63 KaKux-1mbo ocTpbixX pe-
6ep 1 KPOMOK, Kanesib OT CBapKu, 6PbI3r LeMeHTa Ui Apyrux se-
LecTB, KOTOPble MO Gbl MOBPEAUTb HarpeBaTesbHbI Kabenb.

6.3 MoHTax Kabens HarpesaTesibHOro AoJiXXeH nponsBoAnNTbCA Npun
OTKJTIOYEHHOM HanpAXeHnn NUTaHuA.

6.4 Kabenb HarpeBaTeNibHbIii MOAKIIIOUAETCA K CeTU NepemMeHHOro
TOKa Yepes COeAVHNTENbHYI0 KOPOOKY, TepMOoperynaTop, MygTy nim
wkad ynpasneHus.

6.5 Mpn MOHTa)e 1 3KcnyaTaumMmn Kabenb HarpeBaTeNbHbIN He JoN-
KEH MoABepraTtbCA MeXaHUYEeCKMM Harpyskam, pacTArvBalomnm
ycunuam 6onee 50 H 1 CKpyurBaHWIO B NPOJOSIbHOW MIOCKOCTH.
He ponyckaetcs n3rnbatb Kabenb HarpeBaTefibHbIN C paguyCcoM n3-
rmba MeHblle, YeM yKa3aH B N.2 HacToALlero nacnopTa (tabnuua 1).

6.6 He ponyckaetca npumeHeHne n3onauMoHHoM neHTol MNBX and 3a-
[EeNKN KOHLOB Kabena HarpesaTenbHoro!

6.7 [Ina coepuHeHus Kabens HarpesaTesibHOro ¢ Kabenem nogsopa
NUTaHNA 1 Mexay cob60i 1CNoNb30BaTb TONBKO CnelmanbHo paspa-
60TaHHbIE N3roTOBUTENEM KOMIMJIEKTbI /1A COeAVHEHMA.

6.8 [lo 1 nocne MOHTaxa HeOOXOAVMO M3MEPUTb COMPOTHBIIEHNE
n3onsaumMmn n 060n04KM Kabensa HarpeBaTenbHoro. IamepeHus nposo-
OATCA MEeroMMeTpOM, C UCrbiTaTeNlbHbIM HanpsxeHnem 500 B mexay:

« TOKOMPOBOAALMMHY >KNSTAMU, COEANHEHHbIMM BMECTE, N SKPaHOM
HarpeBaTenbHOro Kabens;
+ 3KpPaHOM 11 060rpeBaeMoii MOBEPXHOCTbIO.

6.9 B cnyyae oborpeBa NoBepxHOCTEM U3 NnacTMace Uam Apyrux av-
3NEKTPUYECKUX MaTepuasioB CONpPOTMBIIEHNE 060IOUKM MPOBEPATb
MeXAY SKPaHOM U 6nvKanlien MeTannoKOHCTPYKUMEN, NN Mexay
9KPaHOM V1 KOHTYPOM 3a3eMJIeHuA.

6.10 Kabenb HarpeBaTesibHbI JOMKEH GbiTb YNoXeH Ha oborpesae-
MO MOBEPXHOCTY 1 3aKpernsieH creyunasbHbIMU KperneXHbIMu 3r1e-
meHTamu. [Mpu 3Tom 06010uKa Kabens He JOoKHa 6bITb MOBPEXAEHa
B MPOLiecce MOHTaa 1 3KCryaTaumu.

6.11 Mpu MoHTaxe Kabensa HarpeBaTeNbHOrO HE LOMYCKAaeTcs Co-
MPUKOCHOBEHME U/IN MEPECEUYEHNE HUTOK HArpeBaTesibHOro Kabens



mexay coboil. MUHMManbHoe paccTosiHMe MeXay HUTKamu Kabens
HarpesaTesbHOro — 35 MM.

6.12 Kabenb HarpeBaTesNibHbI AOMKEH OblTb 3a3eMieH B COOTBET-
cTBUM C genctaytowmmu MY n CHull.

6.13 3Hak X, cTOoAWMIA nocCne MapPKUPOBKM B3PbIBO3aLMTbI
(1Exe IIC T3 Gb X), 03HauaeT, UTo NPU MOHTaXXe HarpeBaTesIbHbIX Ka-
6eneit HeO6X0AMMO COONIOAATL CrefytoLve crnelunanbHble yCnoBua:

- Kabenu HarpeBaTenbHble JOMKHbI MOAKYATHCA K IEKTPUYECKON
ceTn yepes annapatypy, obecneuvBaloLLyto 3alNUTy dNEKTPUUYECKNX
Lenei HarpeBaTeNlbHbIX CeKUW OT TOKOB KOPOTKOrO 3aMblKaHUs
1 neperpysku, 3al1Ty OT yTeueKk Ha 3emJsilo, a TakxKe obecneunBaTb
KOHTPOJIb 1 3aWMTy OT NpeBbllleHNsA TemnepaTypbl Ha NMOBEPXHOCTU
HarpeBaTesibHbIX CEKLNIA.

- K akcnnyatauun Kabenei HarpeBaTenbHbIX JOMYCKalOTCA N1La, 3Ha-
lolWmMe npaBuia aKCnayaTayum 31eKTPOyCTaHOBOK BO B3pblBOOMAC-
HbIX 30HaX, aTTeCTOBaHHble U JOMNyLIeHHble NPUKA30M afMUHKCTPA-
Lun K pabore.

- 3anpelyaeTca sKCnyaTaLmsa HarpeBaTeNibHbIX Kabenel ¢ MexaHnye-
CKMMM NOBPEXAEHNAMYN 060STOUKN.

- Mpoknagka kabena >nNeKTPOMUTAHUA BO B3PbIBOOMACHON 30HE
[OSIKHa Npon3BoAnTbLCA € cobniogeHnem TpeboBaHuii r.7.3 MY3.

6.14 [lo 1 nocne MOHTa)ka Kabens HarpeBaTe/lbHOro Heo6XoaUMO
NpPOBepPUTb INEKTPUYECKOe CONPOTUBIIEHNE HAarpeBaTebHbIX KU 1
COMNPOTUBIEHNE N30MALUN, PE3ySbTaTbl M3MEPEHU HECKONTbKIX Ka-
Geneil HarpeBaTesbHbIX MPU MYCKO-HaNaJouYHbIX paboTax 3aHecTn B
CBEAEHUNA O MOHTAXe HarpeBaTenbHOro Kabens — npuioxeue 1 Ha-
cToAwero MacnopTa-pyKOBOACTBA MO 3KCMyaTaLuu.

6.15 Mpy ycTaHOBKe CMCTEMbI 31eKTPOO6Orpesa BO B3pblBOOMAC-
HbIX 30HaX, TeMMepaTypa NOBEPXHOCTN HarpeBaTe/lbHOro Kabens He
[OSIKHA NPEBbIWATb 3HAUEHWA, YKa3aHHOro B Tabn.4, uTobbl He fo-
MycKaTb NPEBbIWEHNA MAaKCUMAJIbHO JOMYCTMMOW TeMrepaTypbl 4Jis
COOTBETCTBYIOLLEr0 TEMMEPATYPHOro Kacca B3PbIBOOMACHOW 30HbI.

6.16 TemnepaTypHbIN KNacc B MapKMPOBKe B3PbIBO3aLUMTbl HarpeBa-
TenbHbIX Kabener (cM. Tab. 4) BbIGUpPaeTCa NCXOAA U3 MaKCMaSIbHOW
TemnepaTtypbl HarpeBa NOBEPXHOCTY C YYeTOM TeMmnepaTypbl OKpy-
»KatoLen cpeabl.



Tabnuya 4 TemnepamypHsili Kaacc

B3pbiBOoONacHasA 30Ha.

TemnepatypHbI Knacc 6 15 T4 3

MakcmmanbHas TemnepaTypa Harpesa

NOBEePXHOCTU HarpeBaTesIbHON CeKLumn 85°C 100°C 135°C 200°C

7. MOHTAX COEAUHUTENA LLS-SK

7.1 O6uwune Tpe6oBaHNA K MOHTaXYy

MoHTax coepguHuTenbHon 3agenku LLS-SK ocyuwectBnaeTca nocne
NpoKnafKu HarpesaTenbHbiX Kabenei Ha o6orpesaemoi Tpybe. B me-
CTax coeAHeHUA, NPU YKNajAKe HarpeBaTeneln B HanpaBnaoLwWwmin sne-
MEHT, JO/MKEeH 6blTb NPeAYCMOTPEH 3anac HarpesaTeNlbHOro Kabens
AnnHoN 0,3 M C KaX/JoW CTOPOHbI.

MoHTax coenHnTenA NPon3BoANTCA Ha O6OFpeBaeMOM pr60np0-
BoAe B ynobHOM Ana MOHTa)xa mecTe. [locne 3anonHeHna CUIMKOHO-
BOro KOXyXa repmMeTnkom nponsBoanTcA c60pKa mMeTannnyeckoro
Kopnyca 3afenku, KOTOprl7I BnocneacTBMnN KPeNMTCA No MecCTy.
MOHTVIpyeTCH coenHunTenbHaAa 3apesika KBaﬂI/Id)I/ILlI/IpOBaHHbIMVI
SNEeKTPOMOHTAaXHNKOM.
7.2 CocTaB coegnHuTensa
COE,CIVIHVITeﬂbHaﬂ 3a[esika NoCTaBAeTCA B BUAae KoOMmninekTa ,quanel?l
N MaTepuanos (cm. Tabn. 5).

Tabnuya 5 Komnnekmytouwjue coeduHumens LLS-SK

Ne Kon-go,
n/n HanmeHoBaHve wr

1 | CranbHoW Kopnyc (OCHOBaHMe 1 KpbiLLKa) 1 Komn.
2 | KoXyx 13 CUNIMKOHOBOW Pe3MHbI COCTaBHOW (2 WT./KoMnnekT) | 1 komnn.
3 [Mnb3a 06XKMMHaA coeanHUTENbHAA 3

4 | Tpybka TepmoycaxkunBaemas (40 Mm) 2

5 | CanbHWK CUIMKOHOBBIN KOHYCHbIN® 2

6 | HakoHeYHWK KonbLieBOW HeU30NNPOBAHHbIN 2

7 | 3aknenka BbiTAXHaA 4x10 6

8 | TennonpoBoaHan nacta ¢ katanmsatopom (0,3 Kr/komnnekT) | 1 komnn.
9 Wnnbank** 1

* NoCTaBNAETCA B KOMMIEKTaX ANA MPOKIaAKM CeKLWii B HanpaB/AiollemM SfeMeHTe, B apTu-
Kyn coefuHnTens gobasnaerca 6yksa «My», npumep: LLS-SK 3x1,50-01/M.
** N0 COrNacoBaHuIo C 3aKa3unKoMm.
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7.3 Heo6xoaumble maTepmasnbl U MHCTPYMEHTbI
Tabnuya 6 MepedeHb MOHMAXHbIX UHCMPYMEHMO8 U MAMEPUAnos

I'I’\‘/T'I HaumeHoBaHue B'é?l_”u‘t Mpumeyanne
CneumnHCTpyMeHT
1 CI'IeLl,I/IHCprMet!T LNA pa3fenku 1 HocTaBnAeTCR
VIIN MOHTaXHbIN HOX oTReNbHO
2 | JluHenka metannuyeckan FOCT 427-75 1
3 | bokopesbl (Kycauku) 1
4 | KabenbHbin cekatop 1
5 Kpemnep pyuHoin HT-336E ]
(nonyckatotca MPr-70, MK-3) unn ananor
6 | MoHTaxHasa urna (wuno) 1
M
7 | Tepmonuctonet 1 ourocte
He MeHee 2 KBT
8 | Mepuatku x/6 (komnnekT) 1
9 | 3aknénoyHnk DCML-7016 unu aHanor 1

7.4 Tpe6oBaHUA K MOHTaXy coefiuUHNTENA

7.4.1 Bce onepaymm BbINOMIHATb B CTPOrOM COOTBETCTBMM C fAHHON
WHCTPYKLMEN, He JONYCKAlOTCA U3MEHEHNA B TEXHONIOTMN MOHTaXa.
7.4.2 3anpelyaeTca MOHTaX COeAMHUTENA Ha Kabenax C yBna)KHeH-
HOW NN rPA3HON n3onaymen.

7.4.3 B 30HE MOHTa)ka MCKIOYNTb BO3MOXHOCTb NMonagaHua nbiin
BNarv B BUAe 0Caikos.

7.4.4 Tlpn NOBPEeXXAEHUN U30NALMUN NPY pasfenke He AoMycKaeTca
ncnonb3oBaHue neHTol MBX. YuacTok ¢ noBpexxaeHHOW nsonaymen
oTpe3aTb 1 MOBTOPHO BbIMOMHNUTL Pa3fenky.

7.4.5 InAa onpeccoBKN COEAVHUTENbHbIX MMfb3 MCMNOMb30BaTb pe-
KOMeHIYeMbli UHCTPYMEHT WU CNeLUHCTPYMEHT, NoCTaBAAeMbli
NpoV3BOAUTENEM.

7.4.6 Mepep 3anonHeHMeM coefuHUTENA TENONpPOBOAHON NacTomn
cnepyeT 06e3KUPUTb U30NALMIO BETOLWbIO, CMOYEHHOW TexHuue-
CKUM CMIMPTOM.

7.4.7 TpoLecc MOHTa)ka CoeAVHUTENA [OMKEH ObiTb HEMPEpPbIBHbIM
710 NOJTHOTO €ro OKOHYaHMA.

7.4.8 CobniofaTb YNCTOTY PYK U MHCTPYMEHTA.
1



7.5 NocnenoBaTenbHOCTb MOHTa)a
7.5.1 [poBepnTb KOMMIEKTHOCTb COeANHNUTENA.

7.5.2 PacnpamunTb 1 yNoXnTb KOHLbI COEAMHAEMbIX Kabenen Ha 060-
rpeBaembiii TPy60NpPOBOA CBEPXY C MepexsiecTom 150 Mm.

7.5.3 Mpu npoknagkn cekuun B HanpaBnsoLleM 3ieMeHTe, HaaeTb
Ha Ka)Ablil HarpeBaTesNbHbIN Kabesb CaNlbHUK CUSIMKOHOBBIV KOHYC-
HbI (M03. 5 KOMNIeKTa) Kak MoKasaHo Ha PUCYHKe 3.

7.5.4 HapeTb Ha Kabenb Tepmoycaxunsaemyto Tpyoky (no3s. 4 Kom-
nnekTa) u CABUHYTb €€ Ha 250 mm. MoBTOPUTL Onepaunio Ans BTO-
poro Kabens.

7.5.5 MpownssecTn pasfenky coefuHAeMbIX HarpeBaTesbHbIX Kabe-
Nlel COrnacHo PUCYHKY 2:

+ CHATb 000NIOUKY C HarpeBaTens Ha ANUHY B;

+ pacnnecTy onyeTky MOHTaXXHOW Urion (Wunom);
cAenatb CKpPYTKY U3 onneTkun agnvHom 80 mwm;
yKopoTutb dasbl Kabeneii;

+ CHATb U30MALMIO C TOKOBEAYLUMX KU Ha ANNHY A.

7.5.6 BcTaBuTb Xunbl Kabenen B 06XKMMHble TUb3bl (KWibl Kabens
LLS 3x1,5 BCTaBNATCA BHaxJIeCT) Kak MOKa3aHo Ha pucyHke 2. bo-
KOBbI€ WJTbl JOSIXKHbI ObITb Pa3BefeHbl A5 NpefoTBpalleHUs Kaca-
HUA.

7.5.7 O6xaTb COeAUHEHNA C MOMOLLbIO PYYHOrO Kpemrepa.

7.5.8 HageTb Ha MeCTO COeANHEHNA KOXYX 13 CUTMKOHOBOW pe3nHbl
(no3. 2 KoMnnekTa).

7.5.9 CBMHYTb TepMOYyCaxXrBaemMyto TpyOKy BNIOTHYHO K TOpLiam KO-
XKyxa n ycaputb Tepmonuctonetom npu temnepatype 180 °C. CHATb
KOXYX 13 CUNIMKOHOBOW Pe3VHbl.

7.5.10 BcTaBUTb CKPYTKY M3 OMNJIETKN B HAKOHEUYHUK KOMbLEBON He-
M30NTMPOBaHHbIN (M03. 6 KOMMIEKTa) N 06xKaTb Kpemnepom. MosTo-
pWTb AaHHOe flefiCTBKe 1A BTOPOro HarpesaTesibHoro kabens.

7.5.11 MoAroToBUTb TEMIOMNPOBOAHYIO MAcTy (N03. 8 KOMMNEKTa) A4nA
3anosiHeHMs Koxyxa. [1ns 3Toro Heo6xoaumo Ao6aBnTb B MACTy Ka-
TanusaTtop 1 TwaTenbHO nepemellaTb B TeyeHmne 5 muH. Pa3BefeH-
HY0 NacTy NCMNONb30BaTb B TeyeHne 20 MUHYT.

7.5.12 3anonHuTb 06e NONOBMHbI KOXYyXa TEMIOMNPOBOAHOW NacTon,
BKJ/IIOYasA KaHaBKU.

7.5.13 Ha coeinHeHnA HarpeBaTesibHbIX XX HaAeTb KOXYX, NpeaBa-

PUTENbHO 3aMOJIHEHHbI BYSIKaHN3MPYEMOW NacTol Takum obpasom,
4TOObI MeperopofKa, HaxoAALWAACA BHYTPY KaXXAoW NOMOBVHbI KO-
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PucyHok 2 - Paz0esnika u coeduHeHue HazpesamesbHbix Kabenel

Mapka kadens A B, mm B, MM
Inexmpuyeckull kadens LLS 3x15 20 60 125
Inexmpuseckul kaens LLS 330 0 60 5
3neKmpuHecKul kadens LLS 3x6.0 5 50 110

HazpebamensHbi kadens N° 1

Onnemka u3 HedHsix
TXeHsX NpOBOAOK

Ckpymka 3 onnemky

nurod 80 mi

HazpeBamensrei Kaders NF 2

ik

Onnemka u3 HedHbix
NyKeHHX NpOBONDK

20

Ckpymka u3 onnemku

nurod 80 MM

Coedunenue HazpebamensHuix kadened

OBxuthble 2unb3s!

XKyXa pasfgenana Xunbl. [oNOBUNHKM KOXYXa HeO6XO,ElI/IMO COaBuUTb
TakK, 4TobbI mMeXxXay CTblIkaMun He 0CTanocb wenen.

7.5.14 YpanuTb M3AULLIKA TENIONPOBOAHON MacTbl, BblAaBIEHHOM

N3 KOXYyXa.

7.5.15 CobpaTb MeTannmnyeckuii Kopnyc (nos. 1 KomnnekTa).

13



7.5.16 OcHOBaHMe CTanbHOro Kopnyca nofBecTy Nnof 3anofHeHHbIN
nacTom KOXyX.

7.5.17 YCTaHOBUTb Ha OCHOBaHME KPbILWKY CTajlbHOro Kopnyca n npu
NOMOLLN 3aKNenoK BbITAXKHbIX 4x10 (N03. 7 KOMNeKTa) coequHUTb,
BKJIOYaA CKPYTKM C KONbLIEBbIMI HaKOHEYHMKaMu (CM. puc. 3).

7.5.18 Ha KpbIWKY CTasbHOro Kopnyca NpuKIenTb MeTannnyeckmm
WnNbAKK (No3. 9 komnnekTa). Mo3muua 9 BKAoYaeTcsa B KOMNIEKT N0
COrNacoBaHMIO C 3aKa3unMKOM.

7.5.19 YctaHoBUTbL coepnHuTenb LLS-SK Ha Tpyby u 3akpenuTb ero
(cnocob KpenneHua K Tpybe onncaH B MPOEKTHON AOKYMEHTaLnM).

7.5.20 YcTpaHWUTb HenjoTHOe npuneraHne (MposucaHue) Kabens,
BTAHYB €ro B HanpaBnAOLWNA SeMeHT.

7.5.21 MNpun npoknagKke HarpeBaTeNbHOW CeKLMX B Hanpasaawolwem
3NeMeHTe HafIBUHYTb Ha TOPLibl HaNPaBNALWEro 3/1eMeHTa CaflbHU-
KW CUNIMKOHOBbIE KOHYCHbIe (N03. 5 Komnnekra).

7.5.22 MNpoBepKa coeanHUTENA NPOBOAUTCA B COOTBETCTBMM C METO-
OVKOWN HENnpepbIBHOrO KOHTPOJIA MOHTUPYEMOW CeKLMN 1 NMPOeKT-
HOW JOKyMeHTaLuun.

8. 9KCMNYATALMA

8.1 Kabenb HarpesaTenbHbI AOMXKEH WCMONb30BaTbCA CTPOro Mo
Ha3HayeHuo B COOTBETCTBMM C HacToAwwMM [lacnopTom-pykoBoa-
CTBOM MO 3KCNAyaTayuu.

8.2 3anpeu4aeTca 3KcnnyaTtauna Kabenen HarpeBaTeJibHbIX C MeéXa-
HUYeCKUMU NoBpeXxXaeHnAMN.

8.3 3anpelyaeTca nofaBaTb Hanps)KeHVe Ha Kabenb HarpeBaTesib-
HbIi1, YNIOXEHHbIN B BYXTY, a TaK»Ke OCyLLecTBNATb Nporpes Ha bapa-
6aHe nnu B 6yxTe.

8.4 3anpeLlaeTca BKOUaTb Kabenb HarpeBaTeNbHbIN B dNeKTpuye-
CKYI0 Ce€Tb, MapaMeTpbl KOTOPOI He COOTBETCTBYIOT YKa3aHHbIM B M.
4 HacTOALWWero nacnopTa.

8.5 3anpellaetca nposefieHre CBapOUHbIX PaboT 1 paboT ¢ orHem
B HemocpeAcTBeHHON 61130CTU OT Kabena HarpeBaTeNibHOro, YTo-
6bl UCKNIOYNTb BO3AENCTBME TEMNepaTypbl, NPEBbILIAOLWEN MaKCU-
MasibHO fonycTumyio (cm. . 4).

8.6 Mpu cnyyalHOM MoBpexAeHun Kabena HarpeBaTeNIbHOrO He
nblTanTeCcb BOCCTAaHOBUTb MOBPEXAEHHbIV y4yacToK. YganuTte Becb
NOBPEXEHHbIN YYacTOK M 3aMeHUTE ero HOBbIM, NCMOMb3yA KOM-
nnekT ana coegnHeHua LLS-SK. Onepaunn no 3ameHe nNoBpexAaeH-
HOFO yyacTKa Heob6XOAUMO NMPOU3BOAUTL Cpa3y Mocse yaaneHus
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noBpeXAeHHOoro y4yactka Kabensa HarpeBaTesibHOro BO n3bexaHue
NMPOHNKHOBEHNA BNlarn BHYTPb.
PucyHok 3 - CoeduHumens LLS-SK & c6ope

LamHuk cunukonobel
KOHYCHBI

Wi Jaknenka
oimaxas 4 x 10

©

~TTTTTTTYS-ST] arawnHnbaog

S
g
2 LmansHou kopnyc
£ /|
Y
! 5
©
-
=
HaoHesHuK korbyebou
Heu3onupobarHsL
Koxyx u3 cunuonobou
3l cocmabiod Tpydka meprmoycaxubaemas
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9. MEPbI BE3ONMACHOCTU

Huxe npusopATca obwume Tpe6oBaHnA K mepam 6e3onacHo-
CcTn Kabenen HarpeBaTenbHbIX, BbiNoNIHEHNE KOTOPbix OBA3A-
TEJIbHO ansa co6niopaeHna ycnoBuii rapaHTuu.

9.1 3anpelaeTcsa NpoBeAeHNe CBapOUHbIX PaboT 1 paboT C orHem
B HEMOCPEeACTBEHHON 6NM30CTU OT Kabenen HarpeBaTesbHbIX.

9.2 He ponyckaeTca n3rnbatb Kabenb HarpeBaTenbHbI C pafnycom
n3rnba MmeHbLUe, YeM YKasaH B M. 3 HacToAwero MacnopTa-pykosoa-
CTBa Mo 3KcnnyaTauum (Tabnuua 1).

9.3 Kabenb HarpeBaTeNbHbIVi HE JOMKEH NMOABEPraTbCA MexaHuye-
CKUM Harpyskam 1 pacTaKeHuio.

9.4 He ponyckaeTca HacTynaTb Ha Kabenb HarpeBaTesbHbI, CTaBUTb
Ha Hero UHCTPYMEHT, OCHACTKy 1 Apyrue TsXenble npeameTbl Uau
npegmMeTbl C OCTPbIMU Kpasamm.

9.5 3anpelyaeTca nogaBaTb HanpsAXeHWe NUTaHUA Ha Kabenb Harpe-
BaTesIbHbI, CMOTaHHbIN B BYXTY, la)ke Ha KOPOTKOe BpeMms.

9.6 Kabenb HarpeBaTesibHblii He [OMXEH MOABepraTbCcA BO3fen-
CTBMIO TEMMEPATYPbI Bblle MAKCUMaNbHO [OMNYCTUMOW, yKa3aHHON
B TEXHUYECKUX XapaKTepucTmKax (tabnmua 3).

9.7 AnaobecneyeHns 6e30TKa3HON paboTbl KabenaHarpeBaTenbHOro
1 BbIMOJIHEHVA BCEX HOPM U TpeboBaHMN No 6e30MacHOCTY Heob-

XOAMMO MCMOJIb30BaTb OPUTMHabHbIe KOMMEKTYOLMe, MOCTaBA-
emble OO0 OKB «famman».

10. TPAHCMOPTUPOBKA, XPAHEHUE N YTUNTU3ALLUA
10.1 TpaHcnopTVpoBKa 1 XpaHeHWe Kabena HarpesaTeSIbHOro ocy-
LeCTBASAETCA B COOTBETCTBUM € TpeboBaHuamn FOCT 18690-82.

10.2 YcnoBuA TPaHCNOPTUPOBKM B 4acTy BO3[AENCTBUA KIUMaTUye-
cKux GakTopOB AOMKHbI COOTBETCTBOBATH YCNOBUAM XpaHeHua 2 (C)
no FOCT 15150-69.

10.3 YcnoBuA TpaHCMOPTUPOBKM B YaCTV BO3AENCTBMA MEXaHNYECKUX
dakTopoB - no rpynne «C» FTOCT 23216-78.
10.4 Ycnosus xpaHeHua — no rpynne 1 (J1) FOCT 15150-69.

10.5 Cpok cny>k6bl, XpaHEHWs, perflaMeHTHbIe CPOKK Mepeocsuae-
Te/IbCTBOBAHMS COCTOSIHMUSA, 3aMEHbI OTAENbHbIX 3/1IEMEHTOB, AeTaNen,
coefiMHUTENe C NCTEKLWNM CPOKOM XPaHEHNs, ONpPeAensioTcs ycno-
BUSIMI JOrOBOPa MOCTaBKM.
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10.6 He jonyckaeTcs CkuraHue Kabenei HarpeBaTesibHbIX B ObITOBbIX
reyax, Ha ropesikax uaum KocTpax.

10.7 Kabenu HarpeBaTesibHble C COeAUHUTENAMM NPY XPaHEHNMN U SKC-
nayaTayuy He BbIAENAT TOKCUYHbIX BELLeCTB, He UCMYCKaloT Bpea-
HbIX M3/ly4eHUN U He NpefCTaBAAT OMAaCHOCTU AA OKpy»Kalolen
cpefbl. 3Tv TpeboBaHWA rapaHTPYTCA NPYMEHAEMbIMI MaTepua-
flaMu 1 TeXHOMOr el N3roToBNeHN .

10.8 OTXOﬂbI, BO3MOXHbl€ MPW N3roTOBNEHNN KOMMNOHEHTOB UK Npu
MOHTa»<e [OoKHbl CAaBaTbCA Ha nepepa60TKy cneynanmninpoBaHHbIM
npeanpuATUAM NN XPaHUTbCA B CnelasibHO OTBEAEHHbIX MeCTax.

10.9 OTxofbl NpW M3roToBNEHUM Kabenein HarpeBaTesibHbIX C CO-
efUHNTENAMU MNPU  HOPMaJNbHbIX KIUMATUYECKUX YCIOBUAX MO
FOCT 15150-69 He pa3naratTca 1 He BblAeNAT BPeAHbIX NPOAYKTOB
B KOHLIEHTPALMSAX, OMAaCHbIX A/ OpraHn3ma YyenoBeka, U He OKa3blBa-
10T BPeAHOrO BAVAHUA Ha OKPY>KaloLLyto cpeay.

10.10 He fonycKkaeTcA CKUraHve oTXo40B B GbITOBbIX MeYax U KOCTPax.

10.11 OxpaHa aTMochepHOro BO3ayxa MPOBOAUTCA COFMACHO
FOCT P 58577-2019

11. TAPAHTUMHbBIE OBA3ATEJ/IbCTBA

/13roToBuTENb rapaHTUPYeT COOTBETCTBMIE N3AENNA TEXHUYECKUM
XapaKTepUCTMKaM, yKasaHHbIM B MacnopTe-pyKoBOACTBE
Mo 3KCnayaTauum.

[apaHTWIHbIN CPOK 2 (ABa) roga ¢ AaTbl NPOAaXH,
coeauHuTenen -1 (oguH) roa.

11.1 lapaHTMINHOE 06CNyKMBaHWe NpeAycMaTpuBaeT 6ecnnaTHbIN pe-
MOHT UM 3aMeHY V3[ieNnA B TEYEHUNE BCETrO rapaHTUINHOIO CPOKa npu
cobnofeHnn CneayoLwmx ycnoBuii:

« 13[eflMe UCMOJb30BaNoCh MO Ha3HAUEHNIo;

+ MOHTaX 1 dKCnyaTauma U3genma ocyLwecTBAANACb B COOTBETCTBIM
C HacToAWwM 1acnopToM-pPyKOBOACTBOM MO SKCUTyaTaLmu;

+ V3[1eNle HE UMEET MEeXAHNYECKMX NOBPEXAEHNIA, ABUBLLNXCA NPU-
UMHOW HENCNpPaBHOCTEN (B TOM UYMC/E, HO HE OrpPaHNYMBaAsACh: NO-
najaHue XXNAKOCTeN, HaJNOMbl, CKOMbI, TPELYUHbI B U38eNnn, crefbl
BO3[eNCTBMA Napa 1 Npou.);

« cobniofeHbl Npasuna 1 TpeboBaHNA NO TPAHCMOPTUPOBKE U Xpa-
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HEHWIO N3Jenunsa;
B npl/U'IO)KeHVIVI 1 HacToALWero naCI'IOpTa-pyKOBOACTBa no sKkcnnya-
Tayln BHeCeHbl JaHHbIe O MOHTae Kabenen HarpesaTeJibHbIX.

11.2 ECNM B MOMEHT JMarHOCTUKN uUnu nocie eé nposeaeHuns oyaet
YCTaHOB/IEHO, UTO KaKoe-nbo 13 MepeumncsieHHbIX YCIIOBUIA He Co-
6ntofieHo, M3rotoBrTENDb MW €ro NpefCcTaBUTENb BNpaBe OTKasaTb
B rapaHTMNHOM O6C/yKMBaHMM, BbiAaB COOTBETCTBYIOLLEE 3aKoue-
Hue.

11.3 Vi3genme CHAMAETCA € rapaHTUM 1 6ecnnaTHbI PEMOHT / 3ameHa
U3OENns He NPOU3BOAUTCA B CNIEAYIOWMUX CITyYasX:

* WUCTEK CPOK rapaHTuu;
+ un3Aenue 6bINO NOBPEXAEHO NPV TPAHCMOPTPOBKE Mocse nony-
YeHUA ToBapa (XpaHeHUw, ecin n3fenve He BBOAMIOCh B SKCrTya-
Tauuio), WU HapyLUeHbl MpaBuia MOHTaXa 1 SKCryaTauum, TpaHc-
NMOPTUPOBKM 1 XpaHEHUS;

MOBPEXAEHUA, BbI3BaHHbIE CTUXMEN, MOXKAPOM W APYrIMUA BHELL-
HUMK paKTOPaMU, KITMMATUYECKUMU 1 MHBIMU YCIIOBUAMMN UNW Aet-
CTBMAMY TPETbUX JINLL;

6blnV HapyLUeHbl YCII0BUA rapaHTUHbIX 06A3aTeNbCTB, UTO B Kax-
AOM KOHKPETHOM Cllyyae onpefenser TeXHUYECKUN creymanuct
M3rotoButena nnm ero npefcTaBuTenb;

uspenvie VmeeT criefbl MOCTOPOHHEro BMeLlaTenbCcTBa Uan bbina
MOMbITKa HECAHKLIMOHNPOBAHHOIO PEMOHTa;

uspenvie MMeeT MexaHuuYecKkre MOBPEXAEHUA: CKOMbl, TPELUHbI,
BMATUHbI, Pa3pblBbl LIapanuHbl 1 Ap., MONyYeHHble BCeACTBUE yaa-
pOB, NafeHnn NMbo APYrx MeXaHNYECKNX BO3AeNCTBUIA;
HapyLeHbl TpebosaHnA P Ha n3penve;

B [prnoxeHue 1 K P 6biiv BHECEHbI UCMPaBIeHNs, HE 3aBepPeHHbIe
neyaTbio 1 MOANMCHIO YNOHOMOYEHHbIX JINL, MOHTa)KHOW OpraHu3a-
LMK 1 NPOAaBL@ COOTBETCTBEHHO.

11.4 Bo Bcex cnyyanx, Korga u3genne He NoanexunT rapaHTUnHOMY pe-
MOHTY, MOXeT 6bITb PaCCMOTPEH BOMPOC 06 ero nnaTHOM peMOHTE Mo
ycMOTpeHuto i3rotoButena nnm ero npefctasuTens.

11.5 N3rotoBUTeb UM €ro NPeCcTaBuTeNlb HU NMPU KaKKWX YCNOBU-
AX He HeCyT OTBETCTBEHHOCTM 3a Kakon-nn6o yuwepb (Bkntovas Bce,
6e3 NCKNoYeHUs, ciyyan notepy Npubbineil, NpepbIBaHWA LenoBon
AKTUBHOCTW, NIN60 APYr1X AEHEXHbIX MOTEPb), CBA3AHHbINA C UCMOSb-
30BaHNEM WSIN HEBO3MOXHOCTbIO NCMONb30BAHNA KYMIEHHOro n3ge-

18



nuA. B niobom cnyyae Bo3meLlyeHre, CornacHo AaHHbIM rapaHTUAHBIM
YCNOBUAM, He MOXeT MpPeBblLlaTh CTOMMOCTY, paKTUUECKUN ynnayeH-
HOV NOKynaTenem 3a usfenue wim efuHULYY 06opyL0BaHNSA, NprBes-
Lyto K yobITKaMm.

11.6 TapaHTUNHBIN CPOK Ha 3aMEeHEeHHble KOMMOHEHTbI U3AeNna NCUnc-
NIAETCA B COOTBETCTBUM C OOLYMM rapaHTUHBIM CPOKOM Ha n3genve B
LiesIom (B YaCTHOCTH, He MPOANEeBaeT U He BO30OHOBAAET UCUMCTIEHNe
06LLero rapaHTUNHOrO CPOKa Ha m3genvie B Lenom). 3ameHa 6o
YacTv N3[enna B TeYeHne rapaHTUNHONO CPOKa He NPOoAJieBaeT ero.

11.7 AN NCNONHEHUA rapaHTUHbIX 0653aTeNIbCTB U3rOTOBUTESIO LN

ero npencrtaBuTento Heobxogmmo HanpaBuTb cneayowme OKYMeH-
Tbl:

nacnopT Ha msgenve co wramnom OTK (nnm ero Konuto, 3aBepeH-
HYI0 MeyaTbio NpoaaBLa);

3anosiHeHHoe MpunoxeHue 1;

NpeTeH3no NoKynaTensa C yKasaHWeM XapakTepa HeucrnpaBHOCTU
1 YCNOBUIA SKCMNyaTauuy;

LOKYMEHT C yKa3aHMeMm JaTbl NPOJaxu.

12. CBEAEHNA O CEPTUOUKALINN

MpopyKuna cooTBETCTBYET:
Tpe6osaHuam TP TC 012/2011 «O 6e30nacHOCTU 060PYAOBaHUSA
AN paboTbl BO B3PbIBOOMACHbIX Cpefax».

CepTrduKaT COOTBETCTBUA TPEOOBAHNAM TEXHNYECKOTO
pernameHTa TamoxeHHoro Coto3a

«O 6e3onacHOCTN 060pyROBaHNA
ANA paboT BO B3PbIBOOMACHbIX CPpeAax»
Ne TC RU C-RU.AA87.B.00579 x

C MAPKMPOBKOI B3PblBO3aLLUTbI
1Ex e lICT3 Gb X.

CepTrduKaT COOTBETCTBUA TEXHUUECKOMY PErflaMeHTy 0 TpeboBaHNAX
noapHow 6esonacHocTn N2 C-RU.MB37.B.02046
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Mapka 3neKTpuyeckoro HarpesatenbHoro kabens

N npoekTa

Conpotusnexune usonayun, MOm » m
(nopma R _>10°%)

Ne
HaumeHoBaHune Ne Anvna Harp
pa6or oTpeska oTpeska, M ceKynn
no npoekry

Mexpay TokoBe-
BywWwuMun Kunamn
v onnéTkoi

Mexay onnétkon
W KOHTYpOM 3a3eMneHnsa

OcmoTp 1 nposepka
conpoTusneHnsa
n3onAunn Harpesa- — —
TenbHoro Kabena
nepes NPoKaKoi

2
WN3meperve
conpoTuBneHna
vsonAuMmM nocne 3
YCTaHOBKM KOMMNIEKTOB
ANA CORANHEHNA
4
5
1
Wsmepenue 2
conpoTuBneHna
vsonALMmM nocne
YCTaHOBKM 3
TennonsonALMm
nosepx
HarpesatenbHoro
Kabens 4
5
[lOKYMeHT 0 gonycKe K np pa6ot
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NMPUNOMEHUE 1
CBepieHNA 0 MOHTaXe HarpeBaTenbHoOro kKabena
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13. KOMMJIEKTHOCTb MOCTABKU

060 H. oBaHue Kon-so 3aB°’\'T;CK°” MNprmevaHve
OneKTpuUYecKn HarpesaTesb-
HbI Kabesib NOCTOAHHON M
mouwHoctu LLS B cooTBeT-
cTBUK
CoeauHutens LLS-SK L wT. cocney- .
ndukaunen
npoekta/
nocTaBKu
CoepvHuTens LLS-TK . wT
r . -
[PM.540.07.00. MacnopT-pyKoBOACTBO MO 3KC: 1w
00.000 P3(T1C) fyataumn
Konuw Bcex cepTudpukatos o wT.

14. CBEAEHWUA O PEKJIAMALINAX

Mpu BO3HNKHOBEHUN HENCMPABHOCTEN B TEYEHWM FapPaHTUINHOMO CPo-
Ka nokynaTenb [JO/KeH He3aMeANNTeNIbHO HanpaBuTb PeKknamaLuio
U3roTOBUTEIO.

POCCKA 141280, MockoBckas 061, T. iBaHTeeBKa,
®abpuuHblin Np-a, 4. 1, 34. 29 ABK, nom. 603.

Ten./pakc: +7 (495) 989-66-86,

E-mail: info@okb-gamma.ru; www.okb-gamma.ru

MopnucaHo B nevatb:
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INTELLECTUAL PROPERTY PROTECTION

This Operating Manual (with technical certificate) G PRM.540.07.00.00.000
OM(DS) Constant power electric heating cable LLC with connectors LLS-TK,
LLS-SK is intellectual property of OKB Gamma LLC.

Any full or partial use, duplication or reproduction of information contained
in this Manual without written approval of the owner is prohibited.

OKB Gamma LLC monitors observance of copyright and other rights which
violation is subject to legal prosecution.

This Operating Manual (with technical certificate) is purposed for users
familiarization with technical information on constant power electric heating
cable LLC (hereinafter “the heating cable”) with connectors LLS-TK, LLS-SK.



1. MANUFACTURER

OKB Gamma LLC (a member of SST group of companies)
RUSSIA 141280, Moscow region, Ivanteevka city,
Fabrichnyj proezd 1, bld.29, Room 603;

Tel./fax: +7 (495) 989-66-86,

E-mail: info@okb-gamma.ru; www.okb-gamma.ru

OKB Gamma LLC aiming at the maximum and full satisfaction of
their customers’ requests has implemented and maintains

the integrated management system in compliance with
requirements of SO 9001:2015 and GOST RSO 9001-2015,

1SO 14001:2015 and GOST R ISO 14001-2016.

bﬁ}

N
N

Www.sgs.com
1SO 9001:2015 - RU20/818419342.00
2 SGS 1SO 14001:2015 - RU20/818419343.00

)

2.SCOPE

The heating cable is purposed for application in the electric heating
systems of process equipment, pipelines, tanks, as well as in the
explosion hazardous

areas, at operating voltage of under 900 V AC, 50 — 60 Hz.

Connector LLS-TK is purposed for connection of the heating cables with
installation wire, and connector LLS-SK is purposed for connection of
heating cables with one another.

3.HEATING CABLE STRUCTURE

The heating cable consists of a heat-producing element (3 copper
heating conductors), silicone rubber insulation, tinned copper wire
screening braid and silicone rubber sheath.

Picture1-Structure of constant power electric heating cable LLC
Heating conductor tinned copper wire braid Heating conductors

Silicone rubber sheath silicon

Silicone rubber insulation
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Table 1 Heating cables LLC parameters

Heating . Cable heating .
rﬁ?ﬂ; conductor Cross M'g'é?ﬂ;"ﬂ?;"d conductor resistance, Cazlzee?or:]"r:,‘nal
section, mm ’ Ohm/km 4
LLS 3x1,5 1.5 40 11,80 15,0x7,8
LLS 3%3,0 3,0 45 5,50 17,0x8,5
LLS 3%6,0 6,0 50 3,00 19,6x9,4

The connectors are made of two types: LLS-TK, LLS-SK, and differ by a
set of components and types of heating cables LLC, with which they are
used. The connectors shall be selected depending on the type of the
applied heating cable and diameter of the pipe on which the cable with
connectors is installed.

Connectors compliance with the cable type and pipe diameter is given
in Table 2.

Table 2 Connectors compliance with the cable type and pipe diameter

Cable model Pipe diameter, mm Connector type
80 LLS-SK 3x1,50-01, LLS-TK 3x1,50-01,
LLS-SK 3x1,50-01/M, LLS-TK 3%1,50-01/M
100 LLS-SK 3x1,50-02, LLS-TK 3x1,50-02,
LLS-SK 3x1,50-02/M, LLS-TK 3x1,50-02/M
LLS 3%1,5
150200 LLS-SK 3x1,50-03, LLS-TK 3x1,50-03,
LLS-SK 3x1,50-03/M, LLS-TK 3x1,50-03/M
250-300 LLS-SK 3x1,50-04, LLS-TK 3x1,50-04,
LLS-SK 3x1,50-04/M, LLS-TK 3x1,50-04/M
80 LLS-SK 3x3,00-01, LLS-TK 3x3,00-01,
LLS-SK 3x3,00-01/M, LLS-TK 3x3,00-01/M
100 LLS-SK 3x3,00-02, LLS-TK 3x3,00-02,
LLS-SK 3x3,00-02/M, LLS-TK 3x3,00-02/M
LLS 3x3,0
150200 LLS-SK 3x3,00-03, LLS-TK 3x3,00-03,
LLS-SK 3x3,00-03/M, LLS-TK 3%x3,00-03/M
250-300 LLS-SK 3x3,00-04, LLS-TK 3%3,00-04,
LLS-SK 3x3,00-04/M, LLS-TK 3x3,00-04/M
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80 LLS-SK 3x6,00-01, LLS-TK 3x6,00-01,
LLS-SK 3x6,00-01/M, LLS-TK 3x6,00-01/M
100 LLS-SK 3x6,00-02, LLS-TK 3x6,00-02,
LLS-SK 3x6,00-02/M, LLS-TK 3x6,00-02/M
LLS 3x6,0
150-200 LLS-SK 3x6,00-03, LLS-TK 3x6,00-03,
LLS-SK 3x6,00-03/M, LLS-TK 3x6,00-03/M
250-300 LLS-SK 3x6,00-04, LLS-TK 3x6,00-04,
LLS-SK 3x6,00-04/M, LLS-TK 3x6,00-04/M

4. TECHNICAL CHARACTERISTICS

Table 3 Technical characteristics

voltage / without voltage

Parameter description Value
Power voltage Up to~900V
Power frequency 50-60+1 Hz
Linear rate under 40 W/m
Explosion protection marking 1Exe ICT3 Gb X
Ambient temperature range -60...+55°C
Minimum installation temperature -50°C
Ingress protection rating P67
Maximum operating temperature under 130°C / 180°C

12.2.007.0-75 / IEC 61140:2016

Electric shock protection class as per GOST |

Insulation electric resistance

Not less than 10> MOhmxm

Screen electric resistance

Not more than 18,2 Ohm/km

Cable service life

Connectors service life

Not less than 15 years*

*If installation and operation conditions are followed as specified in this Operating Manual

Example of heating cable symbology:

Cable model

LLS 3x1,5
1

Conductor structure

(g-ty of heating conductorsxheating conductor cross section, mm?)
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Example of connectors symbology:
Connector LLS-TK 3x1,50-01

Connector model

Connector type: TK for the heating cable

connection with the installation wire,

SK - for the heating cables connection

Q-ty of conductors

Conductors
cross-section

Version: 01 - for pipelines of 80 mm diameter, 02 - for pipelines
of 100 mm diameter, 03 - for pipelines of 150-200 mm diameter,
0_/M - available cable gland box for entry into the pipe,

04 - for pipelines of 250-300 mm diameter

5. EXPLOSION PROOF

Explosion proof of the heating cables with connectors LLS-TK, LLS-SK
is provided by compliance with the requirements of: GOSTRIEC 60079-
7-2012. Explosive atmospheres. Part 7. Equipment. Increased safety,
GOST IEC 60079-30-1-2011 Explosive atmospheres. Resistive trace
heater. Part 30-1. General technical requirements and test techniques,
GOST 31610.0-2014 (IEC 60079-0:2011) Explosive atmospheres. Part 0.
Equipment. General requirements;

TR CU 012/2011 On equipment safety for operation in the explosive
atmosphere; and TU 27.32.13-031-39803459-2017.

6.INSTALLATION

The detailed requirements to heating cables installation are given in
corresponding design documentation (project) if design services are
ordered.

Attention! Below there are general requirements to
installation works which execution is OBLIGATORY for
warranty terms fulfillment.

6.1 Before heating cable installation it is necessary to make sure that
the heating cable model complies with power voltage of the line to
which it will be connected.
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6.2 The heating cable shall be installed on a previously prepared
surface. The surface for heating cable installation shall be cleaned of
dirt, ice, snow, garbage, rust; it shall be without sharp ribs and edges,
weld spatters, splashes of cement or other substances which may
damage the heating cable.

6.3 The heating cable shall be installed with power voltage
disconnected.

6.4 The heating cable shall be connected to AC line through a
junction box, a temperature controller, a sleeve or a control panel.

6.5 During installation and operation the heating cable shall not
be exposed to mechanical load, tensile force of over 50 N, and
longitudinal twisting. It is prohibited to bend the heating cable with
bend radius being less than that specified in item 2 hereof (Table 1).

6.6 It is prohibited to use a PVC insulation tape for heating cable
sealing!

6.7 To connect the heating cable with the power supply cable and
with one another it is necessary to use only the coupling tool groups
specially developed by the manufacturer.

6.8 Before and after installation it is necessary to measure insulation
and heating cable sheath resistance. Measurements shall be made
by megohmmeter with test voltage of 500 V between:

« current-carrying conductors connected together and the heating
cable screen;

« the screen and the heated surface

6.9 If surfaces of plastic or other dielectric materials are heated,
sheath resistance shall be tested between the screen and the
nearest metal structure, or between the screen and the grounding
circuit.

6.10 The heating cable shall be laid on the heated surface and
fastened by special fixture elements. At the same time the cable
sheath shall not be damaged in the course of installation and
operation.

6.11 During heating cable installation heating cable turns contact or
crossing one another is prohibited. The minimum distance between
the heating cable turns is 35 mm.

6.12 The heating cable shall be earthed as per applicable PUE or
SNiP.

6.13 Symbol X standing after explosion protection marking (1Exe IIC
T3 Gb X) means that during heating cables installation it is necessary
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to follow special provisions:

+ Heating cables shall be connected to the electrical line through
valves providing heating sections electric circuits protection against
short circuit and overload, earth leakage protection, and shall
provide monitoring and protection against over-temperature on the
heating sections surface.

Persons knowing rules of electrical installations operation in
explosion hazardous areas, certified and permitted to work by
administration authorities’ order are permitted to heating cables
operation.

- Heating cables with mechanical damages of sheaths are prohibited
for operation.

« Electric power cable installation in the explosion hazardous area
shall be carried out in compliance with requirements of PUE ch.7.3.

6.14 Before and after heating cable installation it is necessary
to test heating conductors electrical resistance and insulation
resistance; results of several heating cables measurement during
commissioning operations shall be entered into information on
heating cable installation - Attachment 1 hereof.

6.15 During electric heating system installation in the explosion
hazardous areas it is necessary to have heating cable surface
temperature not more than the value specified in Table 4 to prevent
the maximum permissible temperature exceeding for relevant
temperature class of the explosion hazardous area.

6.16 Temperature class in the heating cables explosion protection
marking (see Table 4) shall be selected on the basis of the maximum
surface heating temperature with regard to ambient temperature.

Table 4 Temperature rating

Explosion hazardous area.
Temperature class 6 5 T4 T3
Maximum heating section surface o o o o
heating temperature 85°C 100°C 135°C | 200°C
7. CONNECTOR LLS-SKINSTALLATION
7.1 General requirements to installation
Connector LLS-SK shall be installed after heating cables installa-
tion on the heated pipe. In the places of connection during heaters
installation to the guiding element it is necessary to provide cable
slack loop of 0,3 m long on each side.
The connector shall be installed on the heated pipeline in the place
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convenient for installation. After silicone enclosure is filled with seal-
ant it is necessary to assemble a metallic body of termination which
afterwards shall be fastened in-situ.

Termination shall be installed by a qualified erection electrician.

7.2 Connector components Table 5 Components of connector LLS-SK
No. Name Q-ty, pcs
1 Steel body (base and cover) 1set
2 | Compound silicone rubber enclosure (2 pcs/set) 1set

3 | Crimped splicing sleeve 3
4 | Heat-shrinkable tubing (40 mm) 2
5 | Silicone cone-shaped gland box* 2
6 | Non-insulated eye lug 2
7 | Blind rivet 4x10 6
8 | Heat conducting paste with catalyst (0,3 kg/set) 1set
9 | Nameplate** 1

*to be delivered in complete for sections installation in the guiding element, the connector
item number adds the letter “M”, for example: LLS-SK 3x1,50-01/M.

** subject to customer approval

7.3 Required materials and tools
Table 6 List of installation tools and materials

Q-ty,
pcs

No. Name Note

Special tools are

1 | Special tools for termination or a craft knife 1 :
delivered separately

2 | Metallic ruler as per GOST 427-75 1
Side-cutting pliers (cut pliers) 1
4 | Cable shears 1
5 Hand-operated crimper HT-336E 1
(PRG-70, PK-3 are allowed) or analog
6 | Installation needle (pricker) 1
. Power not less than
7 | Hotairgun 1 KW
Cotton gloves (a set) 1
Rivet gun DCML-7016 or analog 1
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7.4 Requirements to connector installation

7.4.1 All operations shall be executed in strict compliance with this
Manual; no changes in installation technology are permitted.

7.4.2 Connector installation on the cables with wet or dirty insulation
is forbidden.

7.4.3 In the installation area it is necessary to prevent dust and
moisture by precipitation appearance.

7.4.4 When insulation is damaged during termination it is forbidden
to use PVC tapes. The area with damages insulation shall be cut off
and termination shall be remade.

7.4.5 For sleeves crimping it is necessary to use the recommended
tools or special tools delivered by the manufacturer.
7.4.6 Before the connector filling with heat-conducting paste it is
necessary to deoil insulation by technical-grade alcohol wetted
wiping rags.
7.4.7 The connector installation process shall be continuous until
completely finalized.
7.4.8 Take care of hands and tools cleanness.

7.5 Installation sequence

7.5.1 To check connector completeness.

7.5.2 To straighten and lay connected cable ends on top of the
heated pipeline with 150 mm overlapping.

7.5.3 During sections installation in the guiding elements it is
necessary to put a cone-shaped silicone gland box (item 5 of the set)
on every heating cable as shown in Picture 3.

7.5.4 To put heat-shrinkable tubing (item 4 of the set) on the cable
and move it by 250 mm. To repeat operation for the second cable.

7.5.5 To carry out connected heating cables termination as per
Picture 2:

« to remove the sheath off the heater by length B;

- to untwist the braid by installation needle (pricker);

- to make a strand of the braid of 80 mm long;

- to shorten cable phases;

- to remove insulation from current-carrying conductors by length A

7.5.6 To put cable conductors into crimped sleeves (conductors of
cable LLS 3x1,5 are inserted in the overlap manner) as shown in
Picture 2. Side conductors shall be separated to prevent contact.

7.5.7 To crimp connections using hand-operated crimper.
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7.5.8 To put a silicone rubber enclosure on the place of connection
(item 2 of the set).

7.5.9 To move heat-shrinkable tubing tightly towards the enclosure
edges and to settle by a hot air gun at 180 °C. To remove the
enclosure from silicone rubber.

7.5.10 To put a twist from the braid into a non-insulated ring terminal
(item 6 of the set) and to crimp by a crimper. To repeat this operation
for the second heating cable.

7.5.11 To prepare heat-conducting paste (item 8 of the set) for
enclosure filling. For that it is necessary to add catalyst into the paste
and to mix thoroughly during 5 minutes. The diluted paste shall be
used during 20 minutes.

7.5.12 To fill both halves of the enclosure with heat-conducting paste,
including grooves.

7.5.13 To put the enclosure, preliminarily filled with vulcanized paste,
on the heating conductor connections so that the partition located
inside of every half of the enclosure would separate the conductors.
Halves of the enclosure shall be pressed so that there are no gaps
between joints.

7.5.14 To remove excess heat-conducting paste forced out of the
enclosure.

7.5.15 To assemble a metallic body (item 1 of the set).

7.5.16 The steel body base shall be brought under the paste filled
enclosure.

7.5.17 To put the steel body cover on the base and using blind rivets
4x10 (item 7 of the set) to connect, including twists with ring terminals
(see Picture 3).

7.5.18 To glue a metallic nameplate (item 9 of the set) on the steel
body cover. Item 9 is included in the set upon customer’s approval.

7.5.19 Toinstall connector LLS-SK on the pipe and to fasten it (fastening
to pipe technique is described in the project documentation).

7.5.20 To eliminate cable gaping (slacking) by pulling it into the
guiding element.

7.5.21 During heating section installation in the guiding element it is
necessary to move boxes (item 5 of the set) onto the guiding element
edges.

7.5.22 Connectors shall be tested in compliance with continuous
installed section check technique and project documentation.
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Picture 2- Heating cables termination and connection

Cable brand A mm B, mm C, mm
Electrical heating cable LLS 3x15 20 60 125
Electrical heating cable LLS 3x30 0 60 1
Electrical heafing cable LLS 3x60 5 50 110

Heating cable No. 1

Tinned copper wire braid

A A [ 40

O I S —

S I
80 mm long
Heating cable No. 2
8 Tinned capper wire braid
A A 0 40 5
< ] 1 I

Brand splice joint
80 mm long

Heating cables connection

Crimped sleeves
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8. OPERATION

8.1 The heating cable shall be used strictly as intended according to
this Operating Manual.

8.2 Itis forbidden to use heating cables with mechanical damages.

8.3 It is forbidden to feed the coiled heating cable and to carry out
heating on drums or in coils.

8.4 Itis forbidden to connect the heating cable to the electric power
line which parameters do not comply with those specified in item
4 hereof.

8.5 It is forbidden to perform welding operations and works with
flame in the vicinity of the heating cable to prevent exposure to
temperature exceeding the maximum permissible one (see item 4).

8.6 If the heating cable is damaged do not try to restore the
damaged section to operational condition. Remove the whole
damaged section and replace it by a new one using coupling tool
group LLS-SK. The damaged section replacement operations shall
be carried out immediately after removal of the damaged heating
cable to prevent moisture inwards penetration.

9. SAFETY MEASURES

Below there are general requirements to heating cables safety
measures which compliance is OBLIGATORY for warranty
terms fulfillment.

9.1 It is forbidden to perform welding operations and works with
flame in the vicinity of the heating cables.

9.2 It is forbidden to bend the heating cable with a bend radius
being less than that specified in item 3 hereof (Table 1).

9.3 The heating cable shall not be exposed to mechanical load and
tension.

9.4 It is forbidden to step on the heating cable, to put tools,
accessories and other heavy objects or objects with sharp edges on
the cable.

9.5 It is forbidden to feed the coiled heating cable even for a short
period of time.

9.6 The heating cable shall not be exposed to temperature
exceeding the maximum permissible one specified in the technical
characteristics (see Table 3).

9.7 To ensure faultless heating cable operation and execution of all
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Picture 3— Connector LLS-SK assembled

Silicone cone-
Sshaped gland

Namep Blind rivet
Lxl0

¥S-ST] avewnunbaoy

Steel body

AS=GT1 0300UL0)

©

]H] (10 155 10

Non-insulated
eye lug

Lompound silicone
rubber enclosure Heat-shrinkable fubin
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norms and requirements for safety it is necessary to use original
components delivered by OKB Gamma LLC

10. TRANSPORTATION, STORAGE AND DISPOSAL

10.1 Heating cable transportation and storage shall be carried out in
compliance with requirements of GOST 18690-82.

10.2 Transportation conditions concerning climatic impact shall
conform to storage conditions 2 (C) as per GOST 15150-69.

10.3 Transportation conditions concerning mechanical load shall
conform to group “C” as per GOST 23216-78.

10.4 Storage conditions shall conform to group 1 (L) as per GOST
15150-69.

10.5 Service life, time of storage, regulatory requalification time of
condition, replacement of particular elements, parts, connectors
with expired storage time shall be determined by delivery contract
provisions.

10.6 Itis forbidden to burn heating cables in household ovens, burners
or open fire.

10.7 During storage and operation the heating cables with connectors
do not discharge toxic substances, do not emit harmful radiation
and are not hazardous for the environment. These requirements are
guaranteed by applied materials and manufacture technology.

10.8 Waste probable during components manufacture and
installation shall be taken to recycling by specialized enterprises, or
shall be stored in specially designated areas.

10.9 Waste produced during heating cables with connectors
manufacture under normal climatic conditions as per GOST 15150-
69 does not decompose and discharge hazardous substances in
concentration dangerous for health, and does not impact on the
environment.

10.10 It is forbidden to burn waste in household ovens and open fire.

10.11 Atmospheric air shall be protected as per GOST R 58577-2019.
11. WARRANTY OBLIGATIONS

The manufacturer guarantees the product conformance to technical
characteristics specified in the Operating Manual.

A warranty period is 2 (two) years from the date of purchase, for
connectorsitis 1 (one) year.

11.1 Warranty service provides free repair or replacement of the
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product within the whole warranty period if the following provisions
are met:

« the productis used as intended;

- the productinstallation and operation are carried out in compliance
with this Operating Manual;

« the product has no mechanical damage having caused failures
(including, but not limited to: liquid penetration, fractures, cleavage,
cracks in the product, traces of steam exposure, etc.);

+ rules and requirements to the product transportation and storage
are followed;

« in Attachment 1 hereof there is information on heating cables
installation.

11.2If during or after diagnostics it is found out that some of the above
provisions are not followed, the Manufacturer or its representative has
the right to refuse warranty service submitting relevant conclusion.

11.3 The product shall be removed from the warranty and free repair/
product replacement shall not be performed in the following cases:

- warranty time has expired;

« the product is damaged during transportation after acceptance
(during storage, if the product has not been commissioned), or
installation and operation, transportation and storage rules are
violated;

- damages caused by force of nature, fire and other ambient factors,
climatic and other conditions or third parties’ actions;

- warranty obligations are violated, which in every particular
case is determined by Manufacturer’s technical specialist or its
representative;

- the product has traces of extraneous interference or there is an
attempt of unauthorized repair;

- the product has mechanical damages: cleavage, cracks, dents,
fractures, scratches, etc., received due to blows, falling or other
mechanical impact;

- the operating manual requirements for the product are violated;

+ in Attachment 1 to the Operating Manual there are amendments
not certified by seal and signature of the installation company’s
authorized persons and the seller accordingly.

11.4 In all cases when the product is not subject to warranty repair
it is possible to consider the case of the product paid repair at the
Manufacturer’s or its representative’s discretion.

11.5 Under no circumstances the Manufacturer or its representative
is liable for any damage (including any and all cases of profit loss,
interruption of business activity, or other financial loss) associated
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with application or impossibility to apply the purchased product.

Inany case compensation, according to warranty terms, cannot exceed
the cost actually paid by the buyer for the product or equipment unit
having caused losses.

11.6 The warranty time for replaced components of the product
shall be estimated according to the general warranty time for the
product on the whole (in particular, it does not extend and resume
estimation of the general warranty time for the product on the
whole). Replacement of any product part during warranty time shall
not extend it.

1.7 To fulfill warranty obligations the manufacturer or its
representative shall submit the following documents:

- the product certificate with QC Department stamp (or its copy
certified by the seller’s seal);

. filled in Attachment 1;

« the buyer’s claim with failure character and operation conditions
being specified;

« the document with the date of sale.

12. INFORMATION ON CERTIFICATION
The product conforms to:

The requirements of TR CU 012/2011 "On safety of equipment
for operation in explosive atmospheres”

Certificate of conformity to the requirements

of Technical regulations of the Customs Union

“On safety of equipment for operation in explosive

atmospheres No. TC RU C-RU.AA87.B.00579 x
with 1Ex e [IC T3 Gb X marking.

Certificate of conformity to technical regulations for fire safety
requirements No. C-RU.PB37.B.02046
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The electric heating cable model

Project No.

Insulation resistance, MOhm-m
Heati " (norm Ru32103)
it Section Section cating section
Works description No. length, m No. unyer‘the Between
projec current-carrying | Between the braid
conductors and and earthing loop
the braid
Visual inspection and
testing of heating cable _ _
insulation resistance
before installation
1
2
Measurement of insula-
tion resistance after 3
coupling tool group
installation
4
5
1
2
Measurement of
insulation resistance
after heat insulation 3
installation over the
heating cable
4
5

Document on work execution permit
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ATTACHMENT 1

Information on heating cable installation

Drum/coil No.

Length on drum No.

Q-ty,m

Type of electrical Date
measuring of the next

on

notes
repair, etc.,

Contractor

with the heating

cable)

Full name

Signature, date

Installation company

Company name

Date

Company’s stamp

Full name, signature

a1



13. DELIVERY COMPLETENESS

Designation Name Q-ty Serial No. Note
Const?nt power Special tools are
electric heating delivered separatel
cableLLS P y
According to
Connector LLS-SK _.m the project/
delivery
specification
Connector LLS-TK ___pcs
Operating
G PRM.540.07. .
00.00.0000M(Ds) | Manual (Technical | ___pcs
Certificate)
Copies of all 1pc
certificates pc.

14. INFORMATION ON CLAIMS

If failures occur during the warranty time the buyer shall immediately

send a claim to the manufacturer.

RUSSIA 141280, Moscow region, lvanteevka city,

Fabrichnyj proezd 1, bld.29, Room 603;
Tel./fax: +7 (495) 989-66-86,

E-mail: info@okb-gamma.ru; www.okb-gamma.ru

Passed for printing:
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MACMOPT / TECHNICAL CERTIFICATE
Ceudemenbcmeo o npuemke / Acceptance certificate:

dneKTpnyecKkunii HarpeBaTenbHbIli Kabelb NOCTOAHHON MOLHOCTY /
Constant power electric heating cable LLS3x___
C coeguuuntenamum / with connectors LLS-TK, LLS-SK

M3roToBneH n ncnbitaH cornacHo TY 27.32.13-031-39803459-2017

W npu3HaH rogHbim K akcnnyatauum /Manufactured and tested according
to the technical specifications TU 27.32.13-031-39803459-2017 and
recognized as serviceable.

[ata nsrotosneHus/
Date of manufacture LWTamn OTK / QCD stamp

[ata npogaxu/
Date of sale LLTamn MarasuHa / Seller’s stamp

N3rOTOBUTEJIb: OO0 OKE «lamma» (BxoauT B MK «CCT»)

POCCUA 141280, MockoBcKas 0611., T. iBaHTeeBKa, ®abpunyHbiii Np-4, A. 1
E-mail: info@okb-gamma.ru; nitepret: www.okb-gamma.ru

Ten./dakc: +7 495 989-66-86.

MANUFACTURER: OKB «Gamma» LLC (incorporated in the SST Group)
RUSSIA 141280, Moscow region, lvanteevka city,

Fabrichnyj proezd 1, bld.29, Room 603;

Tel./fax: +7 (495) 989-66-86;

E-mail: inffo@okb-gamma.ru, www.okb-gamma.ru
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