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3ALLUTA UHTEJJIEKTYAJIbBHOV COBCTBEHHOCTU

HacTosiee PykoBOACTBO MO 3KCUlyaTaummn ABNAETCA VHTENNEKTYyalbHON COBCTBEHHO-
ctbio OO0 OKbB «famman.

Jllo6oe nonHoe WM YacTUYHOE UCMOMNb30BaHNE, TUPAXKMPOBAHNE U BOCNPOM3Beae-
HVe MHPOPMaLMK, CoaepKallenca B HacTosAweM PykoBogcTee, 63 MMCbMEHHOTO pas-
pelleHmns cobCTBEHHMKA 3arpeLieHo.

00O OKb «famma» cneanT 3a cobniofeHnem aBTOPCKMX 1 NHbIX NPaB, HapyLleHne Ko-
TOPbIX NpecnefyeTca No 3aKoHy.



BBEAEHUE

HacToAuwee pykoBoacTBO Mo sKkcnnyaTaumu (P3), npefHa3HayeHo AnA 03HAaKOMEHMA C KOH-
CTPYKUMEN, TEXHUYECKUMY XapaKTePUCTUKaMM U NMPYHLUMOM paboTbl CaMOperynnpyoLwmnxcs
HarpeBaTenbHbIX Kabenen mapok HTB, HTM, HTA, HTP, CTE, BTC, BTCe, BTX, BTXe ¢ Komnnek-

Tamu TKL, TKL/j, TKR, TKR/j, TKW, TKW/j, TKT/M, CP-6, CP-7, a Take ycTaHaBnVBaeT NpaBuna u1x
MOHTaa 1 3KkcryaTayun. Hactoswee PykoBoACTBO HEOOXOAUMO COXPaHATL B TeUEHUE BCErO

CpoKa 3KcrnyaTaumm CucTembl.

Mepen Hauanom pa6oT 03HaKOMbTECb C HacTosAwWwwMM PykoBogcTBom!

1. CBEAEHWA OB U3AEJINA

1.1 N3rotoBuUTENb
000 OKb «Framma» (Bxogut B 'K «CCT»)

POCCWA 141280, MockoBckas 06, I. iBaHTeeBKa, DabpuuHbiii np-a, &. 1, 34. 29 ABK, nom. 603;
Ten./dakc: +7 495 989-66-86; e-mail: info@okb-gamma.ru; www.okb-gamma.ru

000 OKbB «fammay, cTpemMACcb MaKCMMasnbHO KaueCTBEHHO U NOJTIHO
YAOBNETBOPUTb 3aMpoCcbl CBOUX 3aKa3uMKOB, BHEAPUIa 1 NoaAepKrBaeT
VIHTErPUPOBaHHYIO CUCTEMY MeHeXKMEHTa B COOTBETCTBUM C Tpe6oBaHNAMU
ctaHpapToB ISO 9001, ISO 14001 n ISO 45001.

1.2 HazHaueHune

Camoperynupylowmeca HarpeBaTefibHble Kabenu, KOHCTPYKTVBHO MpefcTaBnsAwme cobon
pe3ncTBHbIe pacnpeaesieHHble dNeKTpoHarpesaTeny (ganee no Tekcty — kabenw), mapok HTB,
HTM, HTA, HTP, CTE, BTC, BTCe, BTX, BTXe npegHa3HaueHbl A1 3KCnnyaTaLmm Bo B3pbiBoomnac-
HbIX Cpefax npv paboyem HanpskeHKW Ao 277 B nepemeHHOro Toka yactoton 50 .

Kabenu ncnonb3sytotca ans:

- NpefoTBpaLleHra 06pa3oBaHNA COA HaNean 1 CHera Ha OTKPbITbIX MOLaAKax, Aoporax,
naHpaycax, necTH/LUax, Nogbe3fHbIX AOPOXKKaX;

— oborpeBsa TpyOOMNPOBOAOB, Pe3epBYyapOB, MONIOB HACOCHbIX, TEXHONOTMYECKOro 060pyA0BaHNS;

- oborpeBa BOAOCTOUHbIX CUCTEM 1 KPOBIY;

— NPVYIMEHEHNA Ha MOPCKMX CyAax U CyAax CMeLaHHOro (peka-Mope) nnaBaHuaA, nnaByumx Oy-
POBbIX YCTAHOBKaX, MOPCKMX CTaLMOHaPHbIX MnaTdopmax pasfiIMyHOro HasHauyeHus, Mop-
CKMX NnaByunx HedpTerazopobbiBalOWMX KOMMIEKCaX, MOPCKUX NOABOAHbIX TPybonpoBoaax
N UHBIX MOPCKMX coopyxeHuax no HO N 2-020101-142 (nanee — cyna u MOPCKMe COOPYKeHWsA);

- paboTbl B cOCTaBe HarpeBaTebHbIX YCTPONCTB 1 MPUOOPOB PasNNYHOIO Ha3HaYeHNA.

Komnnektbl TKL, TKL/j, TKR, TKR/j, TKW, TKW/j, TKT/M, CP-6, CP-7 (nanee no TeKCTy — KOMIEK-
Tbl) NpeHa3HaYeHbl AN OKOHLEBaHUA 1 COEAUHEHNS CAaMOPEryMPYIOLLMXCA HarpeBaTenbHbIX
Kabeneln C yCTaHOBOYHbIM MPOBOLOM, @ TakKe /1A COeANHEHNA CaMOopPerynvpyoLLUXCA Harpe-
BaTesIbHbIX Kabenei Mexay coboil.

KomnnekTbl 0TnnYaoTcAa HAGOPOM KOMMNEKTYIOLWMX 1 TUMaMMW HarpeBaTenbHbIX Kabenei, ¢ Ko-
TOPbLIMV OHW MPUMEHAIOTCA.
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1.3 O6nactb NpyMeHeHUs

Kabenv n KomMnneKkTbl NpefjHa3HauyeHbl AN NPUMEHEHNA BO B3PbIBOOMACHbIX 30HaX nometle-
HUI 1 HAPY»KHbIX YCTaHOBOK cornacHo Ex-mapknposku, no FOCT IEC 60079-14-2011, pernameH-
TUPYIOLMX MPUMEHeHVe 3NeKTPo06opyA0BaHMA BO B3PbIBOOMACHbIX CPefax OMacHbIX Mo rasy.

BbI60p KOMMNEKTa JOMKEeH OCYLLEeCTBATLCA B 3aBUCMMOCTU OT TUMa UCMOJIb3yeMOro Harpesa-
TenbHOro Kabens v ykasaH B Tabnuue 1.

Tabnuua 1
Tuin kabena HanmeHoBaHue KomnnekTa
HTM, HTA TKL, TKL/j, TKT/M, CP-6
HTB, HTP TKR, TKR/j, TKT/M, CP-6
CTE TKT/M
BTC, BTCe TKL, TKL/j, TKT/M, TKW, TKW/j, CP-7
BTX, BTXe TKW, TKW/j, CP-7

2. KOHCTPYKLIUA U NPUHLUN AEACTBUA

2.1 KoHCTpyKumA
HarpeBatenbHbiil Kabenb COCTOWT 13 CnefyoLWmnX 3nemMeHToB (cm. puc. 1):

® V30/IMPOBAHHOIO TEMMOBbIAENAIOLIErO dIEMEHTA (CAMOPEryMpyioLLeica MaTpuLbl), BHYTPU
KOTOPOro HaxoAATCA ABe NapasnsesnbHble TOKOMNPOBOAALLME XKUNbl;

® OM/ETKN U3 MERHbIX NyXKEHbIX MPOBOJIOK;

e 060/104KM 13 TepMOMNIacTMYHOro anactomepa (TM3) unu dropnonumepa B 3aBUCUMOCTU
OT MapKM HarpesaTenbHOro Kabens.

O6onouka Onnetka W3onaumna Camoperynupyio- TokonposogALme Xubl
(maTtepuan 13 MegHon wanaca matpuua ceueHnem 0,56-2,0 Mm?
B 3aBUCUMOCTY ny>eHom (B 3aBUCMMOCTN
OT UCMONHEHNA)  MPOBOJIOKM OT NCMONHEHNA)
Puc. 1

2.2 MpuHUMN gencTema

Harpes nporicxoauT 3a CYeT MPOXOXKAEHNA INEKTPUUYECKOTO TOKa Yepes CamoperynmpyoLLyto-
CA MaTpuLy OT OQHOW TOKONPOBOAALLEN XWibl K Apyron. MaTpuua n3meHaeT cBoe COnpoTMB-
neHne B 3aBUCUMOCTUN OT TeMMepaTypbl MOBEPXHOCTY, Ha KOTOPYIO YNIOMEH HarpeBaTesbHbIi
kabenb. 3a cyeT 3TOr0 Ob6EcneunBaeTca 3GPeKT camoperynMpoBaHa, TO eCTb JIHEeNHasA MOLL-
HOCTb Kabens MEHAETCA B OTBET Ha M3MeHEHVEe TeMMepaTypbl MOBEPXHOCTM (MPU MOBbILLEHWN
TemnepaTypbl MOBEPXHOCTY COMPOTMBIIEHNE MaTPYLIbl YBENNUYMBAETCA, MOLHOCTb yMeHbLUAEeT-
€A M HA060POT), CM. pUC. 2.
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TokonpoBOAALYME Kb Camoperynupyiowasaca Matpuua

XONOAHAA TPYBA TENNAA TPYBA FOPAYAA TPYBA

MHoro npoBoaALx MeHblue npo- Mano npoogALmnx

nyTei. Boicokoe BOAALUX NyTen. nyteit. Huskoe

TennoBbiAeneHme. CpepHee Tennosbl-  TensosblaeneHue.
neneHue.

Punc. 2

3. TEXHUYECKUE XAPAKTEPUCTUKNA

HanpsxeHue nutaHua no 277 B (110B)*

JneKkTpryeckoe ConpoTuBneHmne

3 .
zonALMN He meHee 10° MOm « m

3J'IeKTpI/ILIECKOE conpoTtmeneHne

3KpaHupyoLer onnétku He Gonee 10 Om/km

oT 8 [0 95 BT/M B 3aBUCMMOCTV OT MapKu HarpeBaTeSIbHOro
kabens

Ex 60079-30-1 ICT6 Gb X — gnst HTB, HTM, HTA, HTP, CTE
Ex 60079-30-1 ICT3 Gb X - g BTC, BTCe

MapkupoBka B3pbIBO3ALINTEI Ex 60079-30-1 IIC T3 Gb X / Ex 60079-30-1 IIC 240°C (T2) Gb X -
ona BTX n BTXe, B 3aBUCMMOCTN OT MOLLHOCTU

JInHenHaA MOLWHOCTb

CTeneHb 3alunThbI P67

[nana3oH TemnepaTtypbl

oKpyXaloLLelt cpenpl oT MuHyc 60 go 50 °C

Cpok cny6bl 30 net

* InA kabena HTB Hanps»keHne nutaHua 12 B (24 B)

Mpoune napameTpbl HarpeBaTesfibHbIX Kabesnel npueeaeHbl B MPUIOXKEHUM 1 HACTOALEro
PykoBoacTBa no akcryatauun. TemnepaTypHble pexrmMbl PaboTbl KOMMIEKTOB MPUBEAEHDI
B Tabnuue 2.

Tabnuua 2
HanmeHoBaHMne KomnnekTa TemnepaTypHbIii peXxum paboTbl KOMMNeKTa
TKR, TKR/j, TKT/M, TKL, TKL/j, CP-6 oT MuHyc 60 go 125 °C
TKW, TKW/j, CP-7 oT MrHYc 60 fo 190 °C




Mpvmep 3anncy yCNoBHOro 0603HauYeHMA caMoperynmpytoLeroca HarpeBaTesibHOro Kabens
Ana Tpy6 manoro agriameTpa C OMNNETKON U3 MefHbIX NyXeHbIX MPOBOJIOK, 060N04KOW U3 Tep-
MOMAaCTUYHOrO 3nacToMepa, TeM0BON MOLHOCTbIO 15 BT/M Ha HanpsAxeHue ~ 230 B:

Camoperynupylowmica HarpesatenbHbiii Kabeno 15 HTM 2 - BT

HomuHanbHas TennoBas MOLWHOCTb 15 BT/m
(cornacHo NOCT IEC 60079-30-1-2011)

Mapka kabens

HomuHanbHoe HanpsxeHne: 1 -110B,2-230B
[ns kabenen mapkn HTB: 12 -12B,24-24B

UcnonHeHune 3KpaHa: B — onnetka, A — antomonaBcaHOBas fieHTa
C [PEHaXHbIM NPOBOAHNKOM

Matepuan Hapy»Hoii 0605104KHI:
T - TepMonnacTUYHbIN 31acTomep, P - pTtopnonmmep

M3rotoBuTenb ocTaBnsAeT 3a co60i1 NPaBo Ha N3MEHEHA B KOHCTPYKLN U XapaKTepucTu-
Kax HarpeBaTesnbHbIX Kabeneii 6e3 npeABapuTEeNbHOro yBeAOM/IeHNA Nonb3oBaTens.

4. OBECIMNEYEHUE B3PbIBO3ALMLWEHHOCTHA

4.1 B3pblBO3aLLMLIEHHOCTb  CaMOPEryNPYIOLMXCA  HarpeBaTenbHbiX — Kabenei  obe-
CreynBaeTCcA  BbIMOJIHEHNEM WX KOHCTPYKUMW B COOTBETCTBMM C TpeboBaHUAMU
MOCT 31610.0-2019 (IEC 60079-0:2017).

4.2 3awmTa Kabeneit 4OCTUraeTCs NpUMeHeHUeM 06ONOUKM (FrepMeTM3NpPYIoLLero n3onauu-
OHHOTO MOKPbITMA) U3 SNEKTPOM30AALNOHHBIX MaTepuanos, oTHocAlmMXca K rpynne llla,
CpaBHUTENbHbIN MHAEKC TpeKnHroctonkoctn (CUT) KoTopbix cootBetcTByeT 175 < CUT < 400.

4.3 CootBeTtcTBMEM TpeboBaHuaM TP TC 012/2011 «O 6e3onacHocT o6opyaoBaHUA Ans pa-
60Tbl BO B3PbIBOOMACHbIX Cpefax».

5. MOHTAX

TpeboBaHMA K MOHTa)Ky HarpeBaTefibHbiX Kabeneln Ha KOHKPeTHOM 00beKTe NPUBOAATCA B CO-
OTBETCTBYIOLLEN MPOEKTHO-KOHCTPYKTOPCKOM JOKYMEHTaLUMM (MPOeKTe), B Cllyyae 3aKasa ycnyr
Mo NPOEKTUPOBAHMIO.

Huxe npuBogaTca o6uwme Tpe6oBaHNA K NPON3BOACTBY MOHTaXKHbIX paboT,
BbinosHeHue Kotopbix OBA3ATEJ/IbHO ana cobniopeHna ycnoBuii rapaHTUm.

MNPEAOCTEPEXXEHUE! OTKkniountb BCe CUNOBbIE Lienu nepes MOHTaXKoM 1nmv o6cnyxu-
BaHueM.

5.1 Tepepn Hayanom MOHTaxa Heo6X0AMMO NPOBEPUTb COOTBETCTBUE TUMA HarpeBaTe/lbHOro
Kabensa n KomnniekTos (cM. Tabnuuy 3). Tun kKabens ykasaH Ha obosouke.



5.2

5.3

54
55

5.6

5.7

58

59

MoHTaX HarpeBaTeNlbHOro Kabensa AOMKHbI OCYLWECTBAATb NMUa, MMeLme [OMyCcK
Ha NpoBefeHNe SNEKTPOMOHTaXKHbIX PaboT.

BHUMAHUE! KoHubl KabenAa v KOMMOHEHTbl KOMIUIEKTa [AOMKHbl ObiTb CyXumu
[0 1 BO BpeMs MOHTax<a.

3anpeu.1aeTcs| NPUCTynaTb K MOHTaXy ecsin Kabenb nmeet BUANMbIE NOBPEeXAEHNA.

Mpy MOHTaXe 1 3KCMyaTaumm HarpeBaTesbHbIl Kabesib He JOoKeH NofBepraTbCs Mexa-
HUYECKUM Harpy3kam, pacTtarrsatowmnm ycunuam 6onee 50 H n ckpyumBaHuio B Npoaosib-
HOW NJIOCKOCTW.

HarpeBatenbHblii Kabenb AOMKEH M3rMOATbCA UCKNIOUMTENIbHO NEPNeHAVKYNSPHO Mio-
CKOCTW ero »un (cm. puc. 3).

Puc.3

MoHTax HarpeBaTenbHOro Kabena AO/KEH OCYLEeCTBATbCA Ha 3apaHee MOAroTOBMEH-
HYI0 MOBEPXHOCTb. [OBEPXHOCTb AJIA YCTAHOBKW HarpeBaTeNlbHOro Kabensa fomkHa 6biTb
OUVILLEHA OT IPA3M 1 PXKaBYMHBI, ObITb 6€3 KaKMX-IM60 OCTPbIX pebep 1 KPOMOK, Kanenb
OT CBapKW, 6PbI3r LLeMEHTa UNK APYriiX BELWECTB, KOTOPble MOrM Obl MOBPeAUTh HarpeBa-
TeNbHbIN Kabenb.

He ponyckaeTtcs n3rnbatb HarpeBaTeNibHbIN Kabesb C pafnycom 13rnba MmeHblue, Yem yKa-
3aH B [punoxeHun 1 HacTosLero PyKoBoacTBa No sKcnayaTaLumu.

MoHTax KoMMneKToB Anst HarpeBaTesibHbIX Kabene NPOBOANTb COMNACcHO COOTBETCTBYIO-
LieMy PyKOBOACTBY MO SKCMlyaTaLuu, NpriaraeMomMy K KOMIIeKTy.

5.10 He ponyckaeTtca npumeHeHne n30nAaumnmoHHoN nenTobl MNBX anAa 3agenkmn KOHLOB Harpesa-

TenbHoro Kabens!

5.11 o n nocne MoOHTaxa Ha HarpeBaTefbHbI/i Kabenb cooTBeTCTBYIOWeEro Komnnekta Heob-

XOANMO U3MePUTb COMPOTUBJIEHNE N30NALNN RM3 HarpesaTtenbHOro kabens n 3anucatb
pe3ynbTaTbl |/|3mepeH|/||7| B |-|pI/IJ10)KeHVIe 2 HacTosAwero PyKOBO,D,CTBa no 3KCrtyataunun.

5.12Vi3amepeHua R,, npoBoaaTca merommetpom, Hanpumep 3CO 202/2T, ¢ ncnbitatesibHbIM Ha-

nps»keHnem NoCcToAaHHOro Toka 500 B mexpay:
a) TOKOMPOBOAALMMY XKUIaMU U SKpaHUPYIOLLel ONeTKOM HarpeBaTesibHOro Kabens;
6) SKpaHVpyloLLei ONNIETKON 1 06OrpPeBaeMoii MOBEPXHOCTbIO (MU SKPaHUPYHOLLEN
OMJNETKON U KOHTYPOM 3a3eMJlIeHUs], B Cllydae 06orpeBa NOBEPXHOCTEN M3 MiacTMacc
W APYrX ANSNEKTPUYECKUX MaTePUasioB).




5.13 Camoperynupyiowmecs HarpeBaTesfibHble Kabenu MMeloT TemrnepaTypHO-3aBNCMMOE CO-
NPOTVBNEHNE W AaHHble O BENNYMHE COMPOTMBIEHNA He ABMAIOTCA JOCTOBEPHbIM OpU-
E€HTUPOM A/1A onpeeneHna NPUCcoefMHEHHON Harpy3Ku. 1o 3Ton npuyrHe camoperynu-
pytolmecs HarpeBaTtesibHble Kabeny NpoBepsAoTCA TOIbKO HAa CONPOTUBMIEHME U30MALMN
HarpeBaTeNbHOro 3neMeHTa (M3MepeHre MPON3BOANTCA MeXAY TOKOBEAYLMMM XKUnamu
1 3KpaHupyioLLleli ONNETKON HarpeBaTeNbHOro Kabens) 1 conpoTmBrieHre 0600k Ha-
rpeBaTesibHOro Kabens (M3mepeHue NPon3BOANTCA MeXAYy SKPaHVpyioLLel ONNETKOM Ha-
rpeBaTesibHOro Kabens 1 KOHTYPOM 3a3emsieHus) (cm. puc. 4).

3KpaH|/|py|ou.|aﬂ onnetka TOKOFIpOBOAFILLl,VIE Kunbl

3C0202/2r

Puc. 4

5.14 Mpwu MmoHTaxe AomnycKaeTcs nepeceyeHrie BUTKOB HarpeBaTeNlbHOro Kabensa mexay
coboii!

5.15 B cnyyae noctaBkM HarpeBaTeibHOro Kabena Ha 6apabaHe, Npy pa3maTbiBaHUN HarpeBsa-
TeNlbHOro Kabens pekomeHgyeTca:

a) NCNonb3oBaTh CreyuanbHble YCTPONCTBa A1A pa3MoTKy b6apabaHa, obecneyrBato-
LMe NIaBHY0 Pa3MOTKY C HeOOMbLIVIM HaTSXXEHMEM;

6) pa3maTbiBaeMblii HarpeBaTenbHbIN Kabenb cBO6OAHO YKNaAblBaTb BAOb 060rpeBa-
€MOW NOBEPXHOCTY;

B) U36eratb 3alleMeHUs], COCKaKBaHWUS BUTKOB HarpeBaTe/ibHOro Kabens co Lweku 6a-
pabaHa, OCTPbIX KPOMOK, Pe3KMX PbIBKOB, 06pa3oBaHMA neTesb 1 NepekpyymBaHnA
HarpeBaTenbHOro Kabens;

r) NPYHATL Mepbl NPOTKB 3axBaTa Lekoi 6apabaHa yacTel ogexabl.

5.16 3Hak «X» B MapK1poBKe B3pbIBO3aLLUTbI O3HAYAET CreLyanbHble YCI0BUA MPUMEHEHNS:

a) coeAnHEHVEe CaMOPEryNNPYIOLMXCA HarpeBaTesbHbIX Kabenen ¢ nuTalowmm Kabe-
nem [OMKHO OCYLLEeCTBNIATLCA BO B3PbIBO3ALLULLEHHbIX COeANHUTENBbHbBIX KOPOOKaX,
umetoLmnx ceptnudurkat cootetctaua TP TC 012/2011;

6) HarpeBaTenbHble Kabenu JOMKHbI MOAKIIIOUYATLCA K SNEKTPUUYECKON CeTU Yepes anna-
paTypy, 06ecrneurBatoLLyio 3aLMTY SNEKTPUYECKNX LieNeil HarpeBaTebHbIX Kabenen
OT TOKOB KOPOTKOTO 3aMblKaHWsA 1 Neperpy3Kku, 3aLuTy OT yTeueK Ha 3eMITio, a TakxKe
obecneunBaTb KOHTPOJIb 1 3alWKTY OT NPEBbILEHUA TeMMepaTypbl Ha MOBEPXHOCTY
HarpeBaTe/ibHbIX Kabener (cm. Tab. 3);

Tabnuua 3
TemnepaTypHbIl Knacc T2 T3 T4 T5 T6
MakcrmanbHas Temnepatypa Harpesa
NOBEPXHOCTY HarpeBaTenbHOro Kabens, °C 230 195 130 95 80

B) TeMMNepaTypPHbIA KNacC B MapKMPOBKe B3PbIBO3aLLUTbl HarpeBaTeNlbHbIX Kabenei
(cm. Tabn. 3) BbIGUpPaETCA NCXOAA U3 MaKCMMaJIbHON TemnepaTypbl HarpeBa NoBepx-
HOCTU C y4eTOM TemMnepaTypbl OKpYy»KaloLLel cpefbl;




5.20

5.21

r) MOHTaX ¥ MOAKJIIOUYEHNEe HarpeBaTeNbHbIX Kabenel 4OMKHbI NPOVN3BOAUTLCA NPU OT-
KJTIIOYEHHOM HaNpPAXXeHUN NUTaHUS;
[) NpoKnaaKa nuTatoLero Kabens JoMKHa NPOBOANTLCA C CObNoAeHeM TpeboBaHA
rm.7.3.1y3
CamoperynupytoLimeca HarpeBaTesibHble Kabenu JOMKHbI MOAKIIYATbCA K 311eKTPo-
CeTn Yepes B3pbIBO3aLLULLEHHbIE COeANHUTENbHbIE KOPOOKU, COOTBETCTBYIOLLME MO
napameTpam B3pbIBO3aLLMTbl B3PbIBOOMACHON 30HE 1 MMEIoLLEe MAaPKNPOBKY:
1Ex e lICT6...T3 Gb X (ana PTB 40*, PTB 60*, PTB 100%)
1Ex de ICT6...T3 Gb X (gna PTB 40*-/C, PTB 60*-U1C)
1Ex ia lICT6 Gb X (gna PTB(i) 40*) nnu He xy»e No TeXHNYEeCKM NapameTpam.
CoefMHMTENbHbBIE KOPOOKM AOMKHbI COOTBETCTBOBATL NMapameTpamM CaMoperynunpyio-
LMXCA HarpeBaTesibHbIX Kabenew B YacTu: MYHUManbHas paboyas TemnepaTypa, Makcu-
ManbHasA pabouasn Temnepatypa, pabouee HanpsxeHme.
Mocne MoHTa)xa HarpeBaTeslbHOro Kabens, Heo6xoAMMO 3anonHuTb MNpunoxeHue 2 Ha-
cTosiwero PykoBofcTBa no aKcnyatayum.

Mepep 3anMBKOM pacTBOPOM HarpeBaTenbHbIN Kabenb [JOMKeH ObiTb YNIOXeH Ha oborpe-
BaeMoWi MOBEPXHOCTU W 3aKPemnieH CreLnanbHbIMU KPeneXHbIMY 3emMeHTaMu (B KOM-
NeKT NOCTaBKM He BXOAAT) Ans obecrneveHns paBHOMEPHOCTM LWara yKNnagKku 1 npegoT-
BpaLueHUs cONmKeHNA HUTOK Kabens. Mpy 3Tom o6onouka HarpeBaTenbHOro Kabens
He Jo/MKHa OblTb NOBPEXAEHA B MPOLIecCe MOHTa)a ¥ SKCryaTauum.

BeTOHHaA CTAXKa, B KOTOPYIO YNIOXKEH HarpeBaTesibHblii Kabenb, He JoMKHa UMETb Tpe-
LVH 1 NycToT. He fonyckaeTca Hannume B 6ETOHHOW CTAXKKe CTPOUTENbHOIo Mycopa, yTe-
NAVTENs, KYCKOB IEPEBA U APYrX MaTePUAsIOB C HU3KOM TEMONPOBOAHOCTbIO.

Bo n3bexaHune NoBpexaeHNsa HarpeBaTeslbHOro Kabesis, OCHaLLEHHOrO COeAMHUTENBHO
1 KOHLeBOM MydTamK, a TaKKe YCTaHOBOYHbIM NMPOBOLOM V1 HAKOHEYHWNKaMU 1A NOACO-
eAVHEHNA K NMUTAHWIO (Janee No TeKCTY — CEKLUN), BO BPEMS MOHTaKa AOMOIHUTENIbHOrO
obopyaoBaHuA Ha ob6orpeBaemMol NoLaKe HEOOXOAMMO HAYEPTUTb U XPaHWTb CXeMY
YKNafKM CEKLMM HarpeBaTeslbHON C yKa3aHeM MeCTa pPacroNioKeHns MyoT.

6. TEMJjionsonauuna

6.1

6.2

6.3

6.4

6.5

Camoperynupytolmecs HarpeBaTefibHble Kabenu, B cyiyyae eciiv 3TO NpeaycMOTPeHO
NPOEKTOM, AO/MKHbI SKCMYaTUPOBATHCA TOMbKO C TaKUM TEMNOM30NALNOHHbIM MaTepu-
arnoM, KOTOPbI YCTOMYMB K arpeCccBHbIMU CpeflaM 1 He MOALepPKMBaeT ropeHue. Ana
TennousonAauum oborpeBaeMoro o6beKkTa NCMNoNb30BaTh TONbKO CyXme Tennon3onaum-
OHHble MaTepuanbl.

MoHTax Tennonsonaummn cnefyet NPOBOANTL CPA3Y XKe Mocsie yCTaHOBKM HarpeBaTtesb-
HbIX Kabenen, 4yTo6bl MUHUMM3MPOBATL MX MOTEHLMaNbHOE NOBPEXAeHMe.
Heobxoaumo 0CO6GEHHO TWATENbHO YTEMNATb 30Hbl MAKCMMaNbHOrO OTBOAA Tersa
oT TpybonpoBoaa (CKonb3sLLMe Onopbl, MOBOPOTbI, YFibl, TPONHUKM).

Bce npoxoabl CKBO3b TennonsonAuuio (BEHTUAN, MOABECKN, BbIBOAbI HarpeBaTeNbHOro
Kabena v T.4.) AOMKHbI ObITb 3aLUMLLEHbI OT MPOHWKHOBEHNA BMAry.

Mocne mMoHTaxa TennonsonAuMn HeobXoaMMO MPOBEPUTb COMPOTUBAEHUE U30NALUN
HarpeBaTenbHOro Kabena Ha npeameT OTCYTCTBMA ee MOBPEXAEHUI B NpoLecce MOH-
TaXka TENNoOmU3oNALMUN 1 3aHeCTU pe3ynbTaTbl M3MepeHuii B [punoxeHre 2 HacToALWEero
PykoBopcTBa no akcnnyataymu.
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Camoperynupyiolmecss HarpeBaTesbHble Kabenu [OMKHbI MUCMONb30BaTbCs CTPOro
Mo Ha3HaYeHUo B COOTBETCTBUNM C HACTOALMM PYKOBOACTBOM MO 3KCMyaTaLmn.

BBopn B aKcnyaTaumio fonyckaeTca TONbKO B C/lyyae MOJSIHOro cobniofeHns ycnoBui
MOHTa>Ka HarpeBaTesibHbIX Kabeneln n MOHTaXka Ternnousonsayumu, ecnv TakoBas npeg-
yCMOTpeHa.

JKcnnyaTaumio HarpeBaTesbHbIX Kabenei BO B3pbIBOOMACHbIX 30HAX JOJIKHbI OCYLLeCT-
B/ATb /ML, 06yYeHHble NpaBuiam 3KCMyaTaunm 31eKTPoyCTaHOBOK BO B3pPbIBOOMAC-
HbIX 30HaX, M3yuMBLUVE HacToALLee PyKOBOACTBO MO 3KCMyaTaL MK, aTTeCTOBaHHble 1 [1O-
nyLLeHHble K paboTe B yCTaHOBNEHHOM NOpsAAKe.

O npuMeHeHWV HarpeBaTesbHbIX Kabeneli Heo6xoaMmMo MHGOPMMPOBaTb YCTAHOBKOW
npenynpeanTeNibHbIX 3HAKOB UM MAaPKMPOBOK B COOTBETCTBYIOLLMX MecTax C Hebonb-
LWVMKW MHTEPBaNamMu BLOJIb Lienu.

3anpelyaeTca sKCruyaTaLus HarpeBaTesibHbIX Kabenen ¢ MexaH4YeCKIMU NOBpeXKaeH!-
AMK. B npouecce akcnnyaTauum He [ONyCKaeTCA BO3AENCTBIE YAAPOB 1 MHbIX MeXaHnye-
CKUX BO3[ENCTBUN.

MNpenynpexpeHve! He npumeHATb B YCNOBUAX BbICOKOMO pPUCKa MeXaHMYeCKMX
noBpeXaeHnn.

BHumaHue! [ins KaXkgoi uenn Heo6xohma 3alMTa OT 3aMblKaHMA Ha 3eMJIio.
HarpeBaTenbHble Kabenu [OMXKHbI MOAKMYATLCA K SNEKTPUYECKOW CeTn  Ye-
pe3 anmapaTypy, obecneuvBaiolLyio: 3alUTy 3SeKTPUYECKMX Lenen oT  To-
KOB KOPOTKOrO 3aMblkaHWA; Meperpysky; 3aWwmty OT yTeyek Ha 3emilo.
3anpewaeTca nofaBaTb HaMpsXKeHWe NUTaHWA, NpeBbllaloLwee 3HayeHne, yKkazaHHoe
B pa3gene 3 HacToAwero PykoBoacTea no skcnayatayunu.

B cnyuae 3ambikaHMA Ha 3emito0, BBOA B SKCMJlyaTaLuMio He JONyCKaeTcsA, Noka NpuynHa
3aMblKaHWA He ByAeT ycTpaHeHa KBanndULMPOBaHHbIM NepCcoHasioM.

Ecnn Tennonsonauma noBpexaeHa, To HarpeBaTesibHbI Kabesib o/mMKeH OblTb MPOBEpPEeH
Ha NpegMeT BO3MOXKHOMO NoBpexaeHuns.

MpepoctepexeHue! OTKNIOUMTb BCE CUIIOBbIE Lienu nepes MOHTAaXKOM U 06CTyXu-
BaHMeM.

Mpy NoBpeXAeHUN HarpeBaTesIbHOrO Kabens He MbiTaiTecb BOCCTAHOBUTb MOBPEX-
[OeHHbIA y4yacToK. Yganute BeCb MOBPEXAEHHbIA YYacTOK M 3aMeHUTE ero HOBbIM, MC-
nonb3ysA KOMMNEKT Af1A CoeiHEHUA HarpeBaTeNlbHOro Kabens, ykasaHHbli B Tabnumue 1.
Onepauum nNo 3ameHe NoBPEXAEHHOTO yyacTKa HeobXoANMO NPOV3BOAUTbL CPa3y nocse
yAaneHusi MOBPEXAEHHOrO yyacTKa HarpeBaTeNlbHOro Kabens, Bo n3bexaHve NpoHUK-
HOBeHWA BNarv BHYTpb Kabens.

3anpeLaeTca BKIoYaTb HarpeBaTenbHbIl Kabenb CTE, ynoXeHHbI B CTAXKY, 1O MOJIHO-
ro 3aTBepfeBaHuA pactBopa — 28 aHen cornacHo Cl163.13330.2012.

B npouecce skcnnyatauuu, AniA Toro 4tobbl obecneunTtb Hagnexalyee GyHKLMOHPOBa-
HVe CMCTEMbI 3NeKTPOo6OrpeBa, HEOGXOAMO MPOBOAUTL €€ PerynapHoOe TEXHUYeCKoe
obcnyxnBaHue.

TexHnyeckoe 06CNYKMBaHME CUCTEMbI IEKTPOOOOrpeBa Ha OCHOBE CaMOPErynmpyio-
LUMXCA HarpeBaTesibHbIX Kabenein foMmKHO NPOV3BOANTLCA CMELNANN3UPOBaHHbIMI Op-
raHM3aunAMK, MELWMIA Ha 3TO COOTBETCTBYIOLLME pa3peLLeHNs, coracHo Tpebosa-
HVAM NPOoEeKTa.

Camoperynupytolmecsa HarpeBaTtesibHble Kabenu 1 KOMMNeKTbl JOMKHbI SKCMnyaTupo-
BaTbCA MpY TemnepaType OKpyatoLlero Bo3gyxa He Huxe —60 °C n He Bbiwe +55 °C.
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Huxe npuBopAaTca ob6wme Tpeb6oBaHNA K Mepam 6e30MacHOCTM HarpeBa-
TenbHbIX Kabenen, BbinonHeHue Kotopbix OBA3ATEJIbHO gna cobniogeHns
yC/IOBUIA rapaHTun.

3anpelyaeTca CamoCTOATENIbHO BHOCUTb M3MEHEHNA B KOHCTPYKLMIO HarpeBaTesibHOro
Kabens.

3anpelyaeTca nogaBaTbh HaNPAXKXeHWe Ha HarpeBaTesibHbIN Kabenb, YNoXKeHHbI B OYXTY,
a TaKXe OCyLIeCTBNATb NPOrpeB HarpeBaTenbHOro Kabens Ha 6apabaHe.

3anpelyaeTca coeuHATbL Mexay cob0i TOKONPOBOAALLME XIMNbl HarpeBaTeslbHOro Kabe-
NA1, BO U36eXKaHme KOPOTKOro 3aMblKaHUA.

3anpeLuaeTca BK/OYATb HarpeBaTeNibHbIN Kabesib B 3NeKTPUYECKYo CeTb, NMapameTpbl
KOTOPOW He COOTBETCTBYIOT yKa3aHHbIM B pasfene 3 HacTosLwero PykoBoacTBa no JKc-
nnyatauuu.

3anpeLlyaeTca NpoBeAeHne CBapOUHbIX PaboT 1 paboT C OrHeM B HEMOCPeACTBEHHOM 6Mn-
30CTV OT HarpeBaTesibHbIX Kabenel, UTo6bl MCKMIOUUTL BO3AECTBIE TeMIepaTypbl, npe-
BbILLAOLLEN MaKCUManbHO aonyctumyto (cm. MpunoxeHne 1 HacToAwero PykoBoacTBa
no sKcnnyaTaumm).

HarpeBaTenbHbiii Kabenib He JoOMKeH NoABepraTbCcA BO3AENCTBUIO TemnepaTypbl Bbille
MaKC/MasbHO AOMYCTUMOM, YKa3aHHON B TEXHNYECKMX XapaKTepnCTMKax HarpeBaTesib-
Horo Kabens (cm. npun. 1, HacTosAwero PykoBoacTea no skcnnyatauun). Hanpumep, npn
nposefeHnn paboT no nponapke Tpybonposoaa.

BoBpemsaMOHTaxa 3anpeLaeTcsa ocTaBnATb 6e33aAeN0KKOHLbl HarpeBaTesibHoro Kabens,
BO M36exaHvie nonagaHna Bnarn Ha cCaMoperynvpyioLLyoca MaTpULy HarpeBaTeNlbHOro
Kabens.

[ns obecneyeHnss 6e30TKa3HOM PaboTbl HarpeBaTeNbHOro Kabens 1 BbiNMOHEHMA BCEX
HopM 1 TpeboBaHUI No 6e30MacHOCTV HEOBXOANMO NCMONIb30BaTb OPUTMHASIbHbIE KOM-
nnektywowme, pekomeHgyemble OO0 OKB «famma» (MogpobHoe onvcaHne akceccyapos
N KPENeXXHbIX 3NIEMEHTOB MOXHO HaMTK Ha caiTe www.sst-em.ru).

MprMeHeHne ¢ HarpeBaTeNbHbIMK KabenAamy KOMMAEKTYOLWMX CTOPOHHMX NPOV3BOAM-
Tenen ABNAETCA OCHOBaHMEM ANA NpeKpaLleHna rapaHTUu.

[na Toro, yTo6bl NPaBUSILHO YCTAHOBUTb akceccyapbl U KperexKHble 3N1eMeHTbl, BHUMa-
TeNIbHO NPOoYMTaTe MHCTPYKLMK, NPpUaralomecs K Kaxaomy U3genmio.

Mpwy MmoHTaxe Kabena mapku CTE 3anpeLaeTca MCMoONb30BaTb 3KpaH HarpeBaTeNbHOro
Kabena 1 JOPOXKHYI0 CETKY, Ha KOTOPOI OH 3aKpernseH, B KauecTBe 3a3emMnunTens.

Mpy MmoHTaxe Kabensa mapku CTE He [OMNycKaeTcAa HAcTynaTb Ha HarpeBaTeNbHbIV Ka-
6esb, CTaBUTb Ha HErO MHCTPYMEHT, OCHACTKY, ApYrve TaxXenble npeaMeTbl v npeamMeTbl
C OCTPbIMY Kpasamu. ina npefoTBpaLLeHNA MeXaHNYeCKoro NoBpeXXaeHna npy packnag-
Ke U1 3anMBKe HarpeBaTeNbHOro Kabesns CTAXKOM MCMOoNb30BaThb MMafAKve AolaTtble Uin
baHepHble WUTbI, KOTOPbIe YKNaAblBaTb TOJIbKO Ha MIOCKME YYaCTKM CEKLUIA (CM. purC. 5).
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9. TPAHCMOPTUPOBAHUE, XPAHEHUE N YTUNN3ALNA
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9.2
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Kabenb fonyckaeTca nepeBo3nTb BCEMU BUAAMY KPbITbIX TPAHCMOPTHBIX CPEeACTB, B CO-
OTBETCTBUM C MpaBuUIamy NepeBO30K rpy30B, AeNCTBYOWUMY HA TPAaHCMOPTe AaHHOMO
BMAa.

YcnoBua TpaHCNOPTMPOBAHUA B YaCTU BO3AENCTBUA KNUMaTUYECKnX GakTopoB — 4 (K2)
no FOCT 15150-69.

YcnoBuA TPaHCMOPTMPOBAHWA B YacTX BO3[ENCTBUA MeXaHUYecKnx ¢GakTopoB -
«C» no NOCT 23216-78.

Ycnosua xpaHeHnA kKabenen 1 KOMNNEKTOB B YaCTN BO3ENCTBUA KNMMaTUYeCK/X GpaKTo-
poB - 2C no FOCT 15150-69. XpaHeHne JOMKHO OCYLEeCTBAATLCA B 3aKPbITbIX UK APY-
rMX NOMeLLeHNAX C eCTECTBEHHON BEHTUNALMIA, 6e3 NCKYCCTBEHHO Perynmpyemblx K-
MaTUYeCKMX YCoBUiA Npu TemnepaType oT MUHYc 50 Ao 40 °C. CpoK XpaHeHUA B JaHHbIX
YCIOBUAX — 7 NET.

MuHUManbHbIN fruameTtp n3rnba Kabensa npy NPov3BoOACTBE U XpaHeHun — 150 MMm.

Mpy XpaHeHWM K TPaHCMOPTUPOBaHWMM Kabens, BO K3bexaHue nonajaHus Brarv
Ha OnyeTKy U CaMoperynvpyoLlyloca MaTpuly HeobXOAUMO MCMOoNb30BaTb 3adesnKy
U3 TepMoycaxnBaemol TpybKm, 0becneunBaroLLyo repMeTUYHOCTb.

ByxTbl Kabenelt [OMKHbI ObITb YNakoBaHbl B MHAMBUAYaSIbHYIO YNAaKOBKY, He JornycKa-
IOLLYI0 NPOAOJIbHOTO 1 MOMEPEYHOro CAaBMBaHMA. YNakoBaHHble 6yxTbl fJoMnycKaeTca
TPaHCMOPTVPOBATL B YHNBEPCANIbHbIX KOHTEMHEPAX 1 B KAPTOHHbIX KopobKax. Mpun xe-
Ne3HOAOPOXKHBIX NepeBo3Kax creflyeT NPUMEHATb AePEBAHHbIE ALLUKN.

Mpw XxpaHeHUn B MHAWBUAYaNIbHOWN 3aBOACKON YNaKoBKe, Kabenu AomkHbl ObiTb 3aLym-
LeHbl OT BO3[ENCTBUA MPAMbIX CONTHEYHbIX NyYeit, BNaru, MexaHnyecknx Bo3aencTsuni,
MapoB KUCAOT, LWenoYei 1 ApYrx arpeccnBHbIX Cpeq.

MaTepuanbl KOHCTPYKUMM Kabenei npu yCTaHOBJIEHHOW TemrepaType UX XpaHeHUusA
1 3KCNNyaTauun He BbifenAT BPeAHbIX NMPOAYKTOB B KOHLIEHTPaLMAX, ONacHbIX 14 op-
raHvn3ma YenoBeKa 1 3arpA3HALLMX OKPYXKaloLLyto cpegy.

Kabenu 1 ux ynakoBKy yTUAM3NPYIOT C UCMOJIb30BaHNEM SKOJSTOTYeCK 6e3onacHbIxX me-
TO[I0B B COOTBETCTBMU C TPe6OBaHNAMY 3aKOHOAATENbCTBA CTPaHbl, B KOTOPOIA OCYLecT-
BJIAETCA peannsauma.

10. TAPAHTUMHDBIE OBA3ATEJIbCTBA

W3rotoButeno rapaHTNPyeT COOTBETCTBME U3JeNNA TEXHUYECKUM XapaKTEPUCTUKAM, YKa3aHHbIM
B PyKOBOp,CTBe no 3KCrJlyataumun.

FapaHTUiiHbIN CPOK Ha HarpeBaTesibHble Kabenu cocTaBnsAeT 7 (ceMb) NleT ¢ AaTbl NpoAaXxKu
n3genus, Ha KomnnekTol - 1 rog.

10.1

12

lapaHTVA N3roToBUTENA NPeayCcCMaTPMBAET GECNIATHbIM PEMOHT U/UAN 3aMeHy 13aenus
B TeUEHMe BCEro rapaHTUNHOIo CpoKa Npuv coboaeHN CefyoLwmx YCIoBuMiA:

- n3[enme UCMosb30Banioch MO Ha3HAYEHMIO;

— MOHTaX 1 3KCMNyaTauma U3genus ocyLecTBAANNCL B COOTBETCTBUM C PyKoBOACTBOM
no aKcnyaTauuu;

- n3[enme He UMeeT MeXaHNYeCKMX NOBPEXKAEHNN, ABMUBLUMXCA MPUYNHON HeMcnpas-
HOCTel (B TOM YMCe, HO HE OTPAHNYMBAACDH: MOMaaHNe XULKOCTEN, HaQIOMbl, CKO-
Nbl, TPELWMHDBI B 34eNnK, Ciefibl BO3LENCTBMA Napa 1 Npouy.);

- cobntofeHbl Npasusa 1 TpeboBaHUs MO TPAHCMOPTUPOBKE 1 XPaHEHNIO N3Aenns;

— 3anonHeH fapaHTuiHbIN cepTndmKaT (MpunoxeHre 4 K PykoBoacTay No aKcnyaTaumm);
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- B [MpunoxeHre 2 PykoBoACTBa MO SKCMyaTaLuy BHECEHbI AHHbIE O MOHTaXe Ha-
rpeBaTenbHbIX Kabenen.
Ecnv B MOMEHT OMArHoCTVKM UM nocnie eé npoBeaeHns OyaeT YCTaHOBMIEHO, UTO Ka-
Koe-nmbo 13 nepeyurcrieHHbIX yCIoBuiA He cobnioaeHo, MarotoButenb nnm ero npeacTa-
BUTENb BMpaBe OTKa3aTb B rapaHTUINHOM 06CNyXMBaHWW, BbljaB COOTBETCTBYOLLEE 3a-
KroueHue.

W3penue cHUMmaeTca € rapaHTUK 1 6ecnnaTHblii PeMOHT/ 3amMeHa U3[enusa He NPous-
BOAUTCA B ClIeAyIoLMX Cny4vasnx:
— UCTeK CPOK rapaHTuy;

- n3genve 6b110 NOBPEXKAEHO NPU TPAHCMOPTUPOBKE NOC/e NoNTyYeHUs ToBapa (xpa-
HEeHUW, eCS n3fenre He BBOAWIOCH B IKCMIyaTaLyIo), U HapyLIEHbl MPaBuia MOH-
Tarka M 3KCnayaTaumm, TPaHCNOPTUPOBKM U XpaHeHNs;

— NOBpPeXAEHNA, BbI3BaHHbIE cTuxXuen, noxapom n Apyrmmn BHEWHNMIN d)aKTOpaMI/I,
KNMmMmatnyeCckuMm n NHbIMM yCnoBUAMN Nnun ,E[eIhCTBI/IFlMVI TPeTbUX nNnu;

— 6bINV HAPYLUEHbI YCNIOBMA rAPaHTUNHBIX 06A3aTENbCTB, YTO B KaXKAOM KOHKPETHOM
Cnyyae onpeaenseT TEXHUYECKUIA CNeLnanncT M3roToBUTesnsa U ero npeactaBuTesb;

—ns3genne nmeet cnebl NOCTOPOHHEro BMeLlaTebCcTBa Win 6bl1a NOMbITKA HECAHKLWU-
OHMPOBAHHOIO PEMOHTa;

— U3fenme UMeeT MexaHNYecKme NoBPEXXAEHWNSA: CKOMbl, TPELLMHbI, BMATUHDI, Pa3pbiBbl,
LapanviHbl 1 Ap., MONyYeHHble BClIeACTBUE YAAPOB, NafeHnin nmbo apyrnx MexaHuye-
CKUNX BO3JENCTBUN;

— HapyLlleHbl Tpe6OBaHVI$I PyKOBOﬂ,CTBa no 3KCyaTaunn Ha nspgenne;

- B MpunoxeHunsa 2 n/nunn 4 K PykoBoacCTBY Mo 3KCnnyaTtauuy 6binm BHeCEHbI UCnpaBe-
HWA, He 3aBEePEeHHble MeYaTblo 1 MOAMUCHIO YNOTHOMOYEHHbIX UL, MOHTaXHOW opra-
HM3auUn 1 NpojaBLia COOTBETCTBEHHO.

Bo Bcex cnyyasx, Koraa vsgenve He NOAJIEXUT rapaHTUAHOMY PEMOHTY, MOXeT ObITb
paccMoTpeH BOMPOC 06 ero niaaTHOM PEMOHTE, MO YCMOTPeHUto M3rotoBrTens unm ero
npepcTaBuTensa.

M3rotoButenb nnu ero npeacTaBuTesb, HA MPU KakUX YCIOBUAX HE HECYT OTBETCTBEHHO-
CTV 3a Kakol-nn6o yulepb (BKoyas Bce, 6€3 UCKIIOUeHNs, Cllydamn noTepy NpuobbLier,
npepbiBaHNA AENIOBON aKTUBHOCTY, MO0 APYTrX AEHEXHbIX NOTePb), CBA3AHHbIN C UC-
Nosib30BaHNEM W HEBO3MOXKHOCTbIO MCMOMb30BaHWA KyrnneHHoro nsgenus. B ninbom
Cnyyae maTepuasnibHOe BO3MELLEeHME, COTNIAaCHO fiaHHbIM rapaHTUAHBIM YCIIOBUAM He MO-
KeT npeBblllaTb CTOUMOCTM, GaKTMUECKM yrnilayeHHOW MoKynaTesnemM 3a vgenne unm
efnHNLYy 060pyAOBaHWA, MPUBELLYIO K yObITKaM.

lapaHTUIHBIV CPOK Ha 3aMeHEHHbIE KOMMOHEHTbI U3[eNVA NCYNCNIAETCA B COOTBETCTBUN
C 0OWUM rapaHTUNHBIM CPOKOM Ha n3genue B Lenom (B YacTHOCTW, He nMpoasieBaeT
M He BO30GHOBAET UCUMCIIeHNe OOLLero rapaHTUNHOMO CPOKa Ha M3fenune B Lefom).
3ameHa noboW YacTy U3aennsa B TeYeHUe rapaHTUNHOIO CPOKa He MPOAeBaET ero.

[nAa ncnonHeHna FapaHTVIV’IHbIX ob6a3aTenbcTB M3rotoButento mnm ero npencraBuUTenNio
HEO6XOAI/IMO HanpasuTb ciegyrowme JOKYMEHTbI:

— nacnopt Ha nsgenve co wramnom OTK (1nm ero Konuio, 3aBepeHHyYIo NeyaTbio NPoaasLa);
— 3aMONIHEHHOE MPUIIoXKeHNe 2;
— B CJlyyae npogaxu nsgenua prsnyeckomy nuuy — 3anonHeHHoe Mpunoxexue 4;

- MPeTEeH3MI0 NOKyNaTens C yKaszaHeM XapakTepa HeMCnpaBHOCTU U YCIIOBUI SKCMTY-
atauuu;

— AOKYMEHT C yKa3aHMeM AaTbl Npoaau.
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11. CBEAEHNA O CEPTUOUKALIAN

CBYAEeTENbCTBO O TMMOBOM 0f0bpeHun Poccuiickoro Mopckoro
Perncrpa Cygoxopactea N2 22.44.01.02659.120

CepTnduKaT COOTBETCTBMA TPEOOBAHNAM TEXHNYECKOTO
pernameHTa TamoxeHHoro coto3a «O 6e3onacHoCcT 060-
pyZnoBaHUsA ans paboTbl BO B3PbIBOOMACHbBIX Cpefiax»

N2 EASC RU C-RU.AX58.B.02029/21
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MPUNOMEHUE 1

Ta6nuya 4
® <
b < H
© 2 S |8 |2 P an
g 5| 5% & | | & | § | fexomennyemannpen
o s o3 o s I.E § ANNHa Kabeneun B 3aBUCMMOCTN
° - = o =~ - i s¥Y | = b g [-% H OT TUNa aBTOMaTNYeCKOoro
2 SE| 8| 2 ESEQ E g g gu 5 BbIK/IIOYATENsA NUTaHNA, M
5 S| 23| § | 5558|225 g g | &
= 5| §¢ o $¥=5| ok | 2 Fe| &
o 8 3| £x s FEos | Xa | S| o
£9 | S8| § |ygb&| gl s SE| 2
ag 3| g€ g 8w | 25| L Iz | =
2§ |82|8%| & |SE8R|SF|SF| 52| &y |00 |10n 108|200 320 A
10 8 14 18 - - -
0 8 12 18 - - -
12HTB24 12
-20 6 12 16 - - -
-40 6 10 14 - - -
_AO*
24 | 125 | 65/85 | 100 | 25 | 60" [ 5 (g4 - [ - I -
0 4 8 12 - - -
17HTB24 17 20 4 6 10 ~ - B
40 | 4|6 |10 - |- |-
10 - 130 | 130 | 130 | 130 -
0 - 123 | 123 [ 125 | 125 -
10HTM2 10 -10 - 116 | 116 | 120 | 120 -
-20 - 110 | 110 | 110 | 110 -
230 | 0,56 65/85 100 25 -60*
-40 - 75 920 90 920 -
10 - 120 | 120 | 120 | 120 -
15HTM2 15 -20 - 85 85 85 85 -
-40 - 60 65 65 65 -
10 - 130 | 160 | 160 | 190 | 200
0 - 115 | 155 | 155 | 180 | 185
10HTA2 10
-20 - 90 140 | 140 | 170 | 170
-40 - 70 115 | 115 | 140 | 140
10 - 120 | 150 | 150 | 175 | 180
0 - 110 | 145 | 145 | 160 | 160
15HTA2 15
-20 - 85 140 | 140 | 140 | 140
-40 - 65 90 90 100 | 100
10 - 90 140 | 140 | 160 | 160
0 - 75 125 | 125 | 140 | 145
20HTA2 20 230 1,00 65/85 100 25 -60*
-20 - 65 110 | 110 | 120 | 120
-40 - 50 80 80 90 90
10 - 55 920 90 | 140 | 140
0 - 45 80 80 | 125 | 125
25HTA2 25
-20 - 40 65 65 95 95
-40 - 30 50 50 70 70
10 - 40 65 65 115 | 115
0 - 35 60 60 105 | 105
30HTA2 30
-20 - 30 50 50 80 80
-40 - 25 45 45 65 65
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Tabnuya 4 (nponomKkeHne)

® 3
H < z
© [ e [ g b Sa
':“ "E = 9 = & ) L ayem: PEA
° s ° g g g E 3 ANVHa Kabenen B 3aBMCMMOCTI
° - = o =~ - i s¥Y | = Y| v [-% H OT TUNa aBTOMaTNYeCKOoro
I TE | 97, a el | Es| © 3 ® BbIKNIOYaTeNA NUTaHUA, M
a ) S o g os X ]
[ - Is s e E H S o =% H ‘SJ [-%
] 4 g ¥ s 5: o g2 ¢ ¥° | >
=1 5|l 8¢ o (35| sk | = Fe| &
o B ol £% s FEgs | xa| S S¥| o
¥ o H s = H ;9 kW IR s sS6 [
IR HEHEDRHE
o © o
= 22| 22 S SES8 | =S¢ | S5 | =8| &Y 6A | TOA | 16A | 20A | 32A | 40A
10 - 130 | 205 | 205 | 210 | 210
10HTP2 10 0 - 115 | 190 | 190 | 205 | 205
-20 - 920 160 | 160 | 205 | 205
-40 - 70 125 | 125 | 160 | 160
10 - 120 | 170 | 170 | 185 | 190
0 - 107 | 160 | 160 | 185 | 190
15HTP2 15 -10 - 96 150 | 150 [ 175 | 175
-20 - 85 140 | 140 | 165 | 165
-40 - 65 115 | 115 | 130 | 130
10 - 90 150 | 150 | 190 | 190
20HTP2 20 0 - 80 140 | 140 | 175 | 175
-20 - 65 105 | 105 | 135 | 135
-40 - 50 85 85 110 | 110
230 1,25 65/85 100 25 -60*
10 - 65 105 | 105 | 155 | 155
0 - 56 94 94 | 145 | 145
25HTP2 25 -10 - 48 82 82 135 | 135
-20 - 40 70 70 | 130 | 130
-40 - 30 55 55 90 90
10 - 45 85 85 120 | 120
33HTP2 33 0 - 40 75 75 115 | 115
-20 - 35 60 60 | 100 | 100
-40 - 25 50 50 75 75
10 - 35 70 70 | 100 | 100
40HTP2 20 0 - 35 60 60 90 90
-20 - 30 45 45 75 75
-40 - 25 40 40 65 65

* ina ncnonHeHna AT MMHMMaNbHasA TeMnepaTtypa MoHTaxa muHyc 30 °C.

YKa3aHHble HarpeBaTesibHble Kabenu JoMKHbl ObiTb 3alLyLLEeHbl aBTOMATNYECKUM BbIK/lOYaTeNeM C XapaKTepucTUKomn
cpabatbiBaHua C no FOCT IEC 60898-1-2020.
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MPUNOMEHUE 1

Tabnuya 4 (nponomKkeHne)

© '3
b < H
© 2 S |8 |2 P an
x s s 2 = 5 > 2 i Gencii B 3aBMC
° ] S I & a E g AnvHa Kabeneii B 3aBMCMMOCTI
° - = o =~ - i s¥Y | = b g [-% H OT TUNa aBTOMaTNYeCKOoro
2 SE| 8| 2 ESEQ E g g gu 5 BbIK/IIOYATENsA NUTaHNA, M
3 5| 3 H ; cE E: H 2> s 5 S| >
5 5| 53| o | 5¥35| 55| = Fel &
o B ol £% s F5es | 22| 3 S¥| o
58 | £%|:g| 5 |gs8%|gf|E |§f)¢
ag 3| g€ g 8w | 25| L Iz | =
S8 | 28| 28| & |S8EE| 2| SF|S8| 8y | oA |00 10h 200 328 40A
10 6 9 14 - - -
12HTB12 12
-20 3 6 8 - - -
121,25 | 65/85 | 100 | 25 | 60" T T o | - [ - | -
17HTB12 17
-20 3 5 7 - - -
0| -1]s]|-|-1]-1]-
T0HTM1 10
20 | - |38 | - | - | - | -
110 0,56 65/85 100 25 -60*
0| -13|-|-1]-1]-
15HTM1 15
2 | - |26 | - | - | - | -
10 - 55 76 - - -
10HTA1 10
-20 - 36 56 - - -
10 - 52 68 - - -
15HTA1 15
-20 - 29 39 - - -
10 - 39 55 - - -
20HTA1 20 110 1,00 65/85 100 25 -60*
-20 - 21 29 - - -
10 - 30 41 - - -
25HTA1 25
-20 - 16 23 - - -
10 - 22 35 - - -
30HTA1 30
-20 - 10 20 - - -
10 - - 102 | 102 | 102 -
10HTP1 10
-20 - - 61 82 97 -
10 - - 72 81 81 -
15HTP1 15
-20 - - 41 55 80 -
10 - - 58 70 70 -
20HTP1 20
-20 - - 30 40 57 -
110 1,25 65/85 100 25 -60*
10 | - | - | 44|58 |63 -
25HTP1 25
-20 - - 25 35 52 -
0| - | - | 35|45 | 54| -
33HTP1 33
-20 - - 22 29 42 -
10 - - 28 36 45 -
40HTP1 | 40
-20 - - 15 23 36 -
10 - 31 50 62 84 -
0 - 29 47 59 80 -
90CTE2 80 230 1,81 80/100 100 30 -30
-20 - 26 42 53 74 -
-40 - 25 40 50 69 -

17



Tabnuya 4 (nponomKkeHne)

© '3
b < H
© o © © ]
g 4 5 : | & | g Pexomenayeman npegenbHas
° E ’g g g g E 3 ANVHa Kabenen B 3aBMCMMOCTI
° - = o =~ - i 5 V| s¥Y g o H OT TMNa aBTOMaTNYeCKOro
H ®RE | @ a EErg | Eg| S 2 © BbIK/IlOYaTeNnA NUTaHUA, M
3 m| SS9 5 9sZ (08| = V| a
= ~ Is s ekEES ESS F =Y s
9 4| ax F3 sS g2 | 2 = & [ -
s 5|l 8¢ o sX~6| om | Fe| &
@ ol £% s FEgs | xa| S S¥| o
S & H .0 O ] © ]
2 Z| S| 3 vgog | Ye | S Sk | g
g5 31 35| 7 | 5998|525 |3=|55|5,|6a/10a]16n]20n]32n]40n
==z I (x| O |=Scoa |=f| 25|25 | 2V
10 - 205 | 280 | 290 | 320 -
0 - 180 | 245 | 255 | 270 -
8BTC2 8
-20 - 140 | 190 | 200 | 225 -
-40 - 110 | 150 | 160 | 185 -
10 - 120 | 165 | 175 | 220 -
0 - 115 | 155 | 160 | 210 -
15BTC2 15
-20 - 100 | 145 | 150 | 200 -
-40 - 90 125 | 135 | 170 -
10 - 95 130 | 140 | 170 -
0 - 90 125 | 135 | 165 -
24BTC2 24
-20 - 80 115 | 120 | 160 -
-40 - 75 100 | 108 | 125 -
10 - 80 115 | 120 | 135 -
0 - 85 110 | 120 | 130 -
30BTC2 30 230 1,25 120/210 240 25 -60
-20 - 70 100 | 105 | 125 -
-40 - 63 90 95 105 -
10 - 68 95 100 | 115 -
0 - 67 98 102 | 110 -
37BTC2 37
-20 - 65 95 100 | 105 -
-40 - 60 85 90 95 -
10 - 55 80 85 100 -
0 - 50 80 82 98 -
45BTC2 45
-20 - 45 75 77 95 -
-40 - 42 65 67 85 -
10 - 45 70 73 85 -
0 - 43 68 70 80 -
60BTC2 60
-20 - 39 63 65 78 -
-40 - 35 55 58 70 -
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MPUNOMEHUE 1

Tabnuya 4 (nponomKkeHne)

'3
5 < z
© o © © ]
g 4 5 : | & | g Pexomenpyeman npeaensHan
° E ’g g g g E 3 ANVHa Kabenen B 3aBMCMMOCTI
° - = o =~ - i s¥Y | = Y| v [-% H OT TUNa aBTOMaTNYeCKOoro
z e | 99| 3 el | Es| © 2 © BbIK/IIOYaTeNA NUTaHUA, M
3 m| SS9 5 9sZ (08| = V| a
= ~ Is s ekEES S =Y
o 8| 5% S S g8 | 2 2l 8 g° | 2>
s 5|l 8¢ o sX~6| om | Fe| &
@ ol £% s FEgs | xa| S S¥| o
Co T ® T .0 R @ ) ] [
x Sa ] vgog | Y| SE| E
55 31 35| 7 | 5998|525 |3=|55|5,|6a/10a]16n]20n]32n]40n
==z I (x| O |=Scoa |=f| 25|25 | 2V
10 - 84 | 135 | 169 | 210 -
0 - 77 125 | 154 | 210 -
8BTX2 8
-20 - 68 110 | 134 | 210 -
-40 - 57 90 112 | 190 -
10 - 76 125 | 154 | 205 -
0 - 70 115 | 140 | 205 -
15BTX2 15
-20 - 62 110 | 122 | 205 -
-40 - 52 85 102 | 185 -
10 - 52 85 102 | 145 -
0 - 46 75 92 145 -
30BTX2 30 1,25
-20 - 40 70 82 145 -
-40 - 34 55 68 125 -
10 - 38 65 76 | 105 -
0 - 34 60 70 105 -
45BTX2 45 230 205/250 260 25 -60
-20 - 30 50 62 100 -
-40 - 22 35 44 80 -
10 - 30 50 62 920 -
0 - 28 45 56 90 -
60BTX2 60
-20 - 20 35 40 75 -
-40 - 12 20 24 45 -
10 - 25 45 50 85 -
0 - 22 41 46 80 -
80BTX2 80
-20 - 18 36 40 70 -
-40 - 15 30 35 60 -
2,00
10 - 20 35 45 70 -
0 - 18 33 41 66 -
95BTX2 95
-20 - 16 31 35 60 -
-40 - 14 25 29 50 -
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Tabnuya 4 (nponomKkeHne)

© '3
b < H
© o © © ]
g 4 5 : | & | g Pexomenayeman npegenbHas
° E ’g g g g E 3 ANVHa Kabenen B 3aBMCMMOCTI
° - = o =~ - i 5 V| s¥Y g o H OT TMNa aBTOMaTNYeCKOro
T ® = Q. a EErg | Eg| S 2 © BbIK/IOYATeNA NUTaAHUA, M
3 m| SS9 5 9sZ (08| = V| a
= ~ Is s ekEES ESS F =Y s
o 8| 5% S S g8 | 2 2l 8 g° | 2
s 5|l 8¢ o sX~6| om | Fe| &
@ ol £% s FEgs | xa| S S¥| o
S & H .0 O ] © ]
2 Z| S| 3 vgog | Ye | S Sk | g
g5 31 35| 7 | 5998|525 |3=|55|5,|6a/10a]16n]20n]32n]40n
==z I (x| O |=Scoa |=f| 25|25 | 2V
10 - 205 | 280 | 290 | 320 -
0 - 180 | 245 | 255 | 270 -
8BTCe2 8
-20 - 140 | 190 | 200 | 225 -
-40 - 110 | 150 | 160 | 185 -
10 - 120 | 165 | 175 | 220 -
0 - 115 | 155 | 160 | 210 -
15BTCe2 15
-20 - 100 | 145 | 150 | 200 -
-40 - 90 125 | 135 | 170 -
10 - 95 130 | 140 | 170 -
0 - 90 125 | 135 | 165 -
24BTCe2 24
-20 - 80 115 | 120 | 160 -
-40 - 75 100 | 108 | 125 -
10 - 80 115 | 120 | 135 -
0 - 85 110 | 120 | 130 -
30BTCe2 30 230 1,25 150/250 250 25 -60
-20 - 70 100 | 105 | 125 -
-40 - 63 90 95 105 -
10 - 68 95 100 | 115 -
0 - 67 98 102 | 110 -
37BTCe2 37
-20 - 65 95 100 | 105 -
-40 - 60 85 90 95 -
10 - 55 80 85 100 -
0 - 50 80 82 98 -
45BTCe2 45
-20 - 45 75 77 95 -
- 42 65 67 85 -
10 - 45 70 73 85 -
0 - 43 68 70 80 -
60BTCe2 60
-20 - 39 63 65 78 -
-40 - 35 55 58 70 -
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MPUNOMEHUE 1

Tabnuya 4 (nponomKkeHne)

'3
5 < z
© o © © ]
g 4 5 : | & | g Pexomenayeman npegenbHas
° E ’g g g g E 3 ANVHa Kabenen B 3aBMCMMOCTI
° - = o =~ - i 5 VI EY| v o H OT TMNa aBTOMaTNYeCKOro
T ® = Q. a EEFre| B @ s 2 © BbIK/IOYATeNA NUTaAHUA, M
3 m| SS9 5 ~9sZE | 53| = V| a
= ~ Is s ekEES S =Y
@ 4| 8z £ EsE8 | 22| § g° | 2>
s G| 5¢ o s ¥<5| o® > Fe| &
@ ol £% s FEgs | xa| S S¥| o
Co T ® T .0 R @ ) ] [
x Sa ] vgog | Y| SE| E
55 31 35| 7 | 5998|525 |3=|55|5,|6a/10a]16n]20n]32n]40n
==z I (x| O |=Scoa |=f| 25|25 | 2V
10 - 84 | 135 | 169 | 210 -
0 - 77 125 | 154 | 210 -
8BTXe2 8
-20 - 68 110 | 134 | 210 -
-40 - 57 90 112 | 190 -
10 - 76 125 | 154 | 205 -
0 - 70 115 | 140 | 205 -
15BTXe2 15
-20 - 62 110 | 122 | 205 -
-40 - 52 85 102 | 185 -
10 - 52 85 102 | 145 -
0 - 46 75 92 145 -
30BTXe2 30 1,25
-20 - 40 70 82 145 -
-40 - 34 55 68 125 -
10 - 38 65 76 | 105 -
0 - 34 60 70 105 -
45BTXe2 45 230 250/250 260 25 -60
-20 - 30 50 62 100 -
-40 - 22 35 44 80 -
10 - 30 50 62 920 -
0 - 28 45 56 90 -
60BTXe2 60
-20 - 20 35 40 75 -
-40 - 12 20 24 45 -
10 - 25 45 50 85 -
0 - 22 41 46 80 -
80BTXe2 80
-20 - 18 36 40 70 -
-40 - 15 30 35 60 -
2,00
10 - 20 35 45 70 -
0 - 18 33 41 66 -
95BTXe2 95
-20 - 16 31 35 60 -
- 14 25 29 50 -
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Mapka camoperynupyioLierocs

o
HarpeBatefibHOro Kabens N2 npoekTa

N3mepeHHOe conpoTuUBReHne usonauum,

Homep MOwm - m, (Hopma R _>10°)
Ne OnuHa HarpeBaTtesibHOMN
SEL LSO e oTpesKka oOTpesKa, M ceKun

Mexpy TokoBeay- Mexpay onnérkon
WMMI KUiamu 1 KOHTYpOM
1 ONNETKON 3asemyieHns

no NpoeKkTy

OcMOTp 1 NpoBepKa
conpoTuBneHna
nsonaumn
HarpeBaTe/lbHOro
kabens nepep
NpoKnagKo

N3mepeHune 2
ConpoTUBNeHNs

Y30AALNN NOCTe

yCTaHOBKM 3
COeAVHUTENbHBIX

KOMMNEKTOB / KOHLEBbIX
3amenoKk 4

N3mepeHne 2
conpoTuBneHnA

n3onAumn nocne

YCTaHOBKM 3
Tennovsonaunmn
HarpeBaTeNibHOro

kabens 4

,U,OKyMeHT O fonycke K npoBefeHuto pa60T
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MPUNOMEHUE 2

CBepfieHNA 0 MOHTaxKe HarpeBaTeJibHOro Kabens

Tabnuya 5
Homep Homep anuvHbl Konunuecteo,
6apabaHa/6yxTbl Ha 6apa6aHe M
Tabnuya 6
Ocobbie oTMETKI MpoussoauTtenn pa6or
Thn anexTpo- Aara (0 coegMHeHNU, peMoHTe
M3MepuTenbHoro criepyiowein AP. ONepaLusAX ¢ HarpeBa-
06opyAoBaHIA DOEBSDXY TenbHbIM Kabenem)
®.N.0. Moanwucek, pata
OpraHmsaumn-npomssonmenb MOHTa>KHbIX pa60T
HaVMeHOBaHMe opraHM3alun pata O.M.0. nognucs

LWramn opraHusauun
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NMPUNOXKEHUE 3
Tabnuua 7

OnuncaHune oTKasoB
1 NOBpeXAeHni

Bo3MOXKHbIE NPNYNHbI OTKa30B
1 NOBpeXAeHN

Cnoco6bl ycTpaHeHNs OTKa30B U NOBPEXAEHUN

CpabatbiBaeT
aBTOMaTUYeCKNI
BbIK/IlOYaTeNb

[nuHa kabena 6onblue
MaKCUMasbHO JOMyCTMO

Temnepartypa BKNOUYEHUs HUXe
NpeAycMOTPEHHOI MPOEKTOM

KOpOTKOe 3aMblKaHVe Ha 3eMJ1i0 B:

a) TouKe nNofBoAa NUTaHNA

6) mecTe coejuHeHVs /
pasBeTBneHNs

B) NOBpeXAeHHOM
HarpesaTenibHOM Kabene

r) KOHLEBOV 3agenke

ﬂed)eKT aBTOMaTM4yeckoro
BblKntoYyaTena

YMeHbLWTb ANNHY HarpeBaTeNlbHOro Kabens

1 KaXKayto 06pa3oBaBLUyoCa YacTb 3anuUTaTb
OTAEe/bHbIM aBTOMATNYECKIM BbIKloUaTenem unm
TVMN N3MEHNTb aBTOMATUYECKOrO BblKouaTens
cornacHo lNpunoxenuto 1. icnonb3oBaHue
aBTOMaTUYECKUX BbIKJIlOYaTenel C HOMHaNbHbIM
TOKOM cpabaTbiBaHUA 60OMbLLE 3HaYeHUA, YKa3aHHOro
B MpunoxeHun 1, 3anpeLyeHo.

a) YMeHbLINTb [NINHY HarpeBaTenbHOro Kabena v
Kakayto 06pa3oBaBLLYyOCA YacTb 3annUTaTh OT-
AeNbHbIM aBTOMATUYECKIM BbIKIoYaTenem uim
V3MEHWTb TUM aBTOMATNYECKOrO BbIK/touaTens co-
rnacHo MpunoxeHuto 1. icnonb3osaHue aBToma-
TUYECKUX BbIKIIKOUATENeil C HOMUHAbHbBIM TOKOM
cpabaTbiBaHWA GONbLLE B 3HAYEHIA, YKa3aHHOTO
MpunoxeHnu 1, 3anpeLyeHo;

6) MoporpeTtb o6orpeBaemyto MOBEPXHOCTb
BHELLHMM NCTOYHVKOM Terna o TemnepaTypbl
BKJIIOUEHUA NpeflycMOTpeHHON npoekTom. Bo Bpe-
M NOAOrpeBa TemnepaTypa HarpeBaTesibHoro
Kabens He JOMKHa NPeBbILIaTh MAaKCUMabHO
AOMyCTMYIO TemMnepaTypy SKCnyaTauum noa Ha-
npsxeHviem, yKasaHHyto B Mpunoxernu 1.

Haltn 1 ycTpaHUTb MeCTo 3aMblKaHUA
1) MpoBepbTe NPaBUIbHOCTb MOHTaXa:

a) B TOuKax NofBoAa NUTaHUs K HarpesaTesibHo
cncreme;

6) B MecTax CoeAviHeHUA / pa3BeTBeHNA
HarpeBaTesibHbIX Kabesnen 1 KOHLEBbIX 3a4eJI0K.

2) MpoBepbTe HarpeBaTeNbHbIN Kabenb Ha NpeameT
ero noBpexaeHua:

a) Ha dnaHuax, 3afBUXKKax, ornopax;

6) Ha yyacTKax, rae NPOBOAUINCL PEMOHTHbIE
paboTbl MnK 06CTyKMBaHME.

3) MpoBepbTe HeT N1 CNefoB NOBPEXAEHNA
TENNoM30MALMMN TPYObI NN 3aLYUTHOTO KOXKYXa.

4) Ecnun B pe3synbTaTe BbINOMHEHNA NMYHKTOB 1,2
1 3 mecTo K3 He 6b110 06HapYy»KeHO, TO CBAXKNTECH
c npeactasutenamm OO0 OKB «famma».

3aMeHUTb aBTOMAaTUYECKUIA BbIKNlouaTenb
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Tabnuya 7 (npodomKkeHmne)

CpabatbiBaHuee Y30

K3 Ha 3emnio B:
a) Touke NoaBoAa NUTaHWA

6) mecTe coeanHeHus/
pa3BeTBfieHnA

B) NOBPEXAEHHOM
HarpeBaTefilbHOM Kabene

r) KOHL|eBOW 3ageske

MpucyTcTerie BNaru B:
a) coevHUTENbHBIX KOPOBKax

6) MecTax coefiHeHus /
pasBseTBneHus

B) KOHLIEBbIX 3afieNnKax

LedekT Y30

Hanti n yctpaHnTb mecTo 3ambikaHua (cm. n. A3)

BbiCyLInTb BNaXHyY0 NOBEPXHOCTb

1 3arepmMeTn3nNpoBaTth ee. [poBepnTb
COMPOTUBAEHVE U30MIALMMN HarpeBaTeNbHOro Kabens
(BOMKHO 6bITb He MeHee 10° MOM-m).

3ameHuTb Y30

O6orpeB He paboTaeTt

MpekpatyeHne nuTaHnA
HarpeBaTenbHOro Kabens:

a) cpabaTbiBaHMe aBTOMaTa
anekTpo3awutbl unn Y30

6) ocnabneHne coeguHUTENbHbIX
Knemm

B) 06pbIB HarpeBaTesibHOM
cucTembl (Hanpuvep,
nospexaeHmne Kabens)

Bblcokoe conpoTtusneHue:

a) Ha KnieMMax coefiHUTENbHOIA
KOpOG6KY

6) B MecTax cpalynBaHus/
pasBseTBfieHuns

Pene ynpasnsiowero repmocrara
B HOPMasIbHOM COCTOAHUN
paboTbl cucTembl paboTaeT

M0 PEXIUMY — <HOPMasbHO-
OTKpbITas flormka

BoccTaHOBUTL NoAavy NUTaHKA:
a) CM. NyHKTbI A n b
6) 3aTAHYTb KNEeMMbl

Mpwn cnbHOM HarpeBe Knemm 1 (M) KOHTaKTOB
B pe3yJibTaTe BbICOKOrO COMPOTUBIIEHNA KOHTAKTa
3aMeHUTb KNeMMbl 11 (M) KOHTaKTbl.

B) HaliT1 06PbIB 1 BOCCTaHOBUTb HarpeBaTeNbHY0
cnctemy

Haiitn n yctpannTb npobnemy
a) 3aTAHYTb KNeMMbl
6) NPON3BECTY PEMOHT

Mpu cnbHOM HarpeBe Knemm 1 (Uin) KOHTaKToB
B pe3ysibTaTe BbICOKOrO CONPOTHB/IEHNA KOHTaKTa
3aMEHUTb KNeMMbl 1 (M11) KOHTaKTbI.

MepekoMMyTVPOBaTb B PEXUM «HOPMaJIbHO-
3aKpbiTas ormKa»
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Tabnuya 7 (npodomKkeHmne)

Hu3kas Temnepatypa
Tpy6bI

HenpaBunbHana ycTaBka
perynatopa Temnepartypbi
(Hanpumep, TepmocTaTa)

BnaxkHaa Tennomsonaymn prﬁbl

MoBpexaeHne HarpeBaTenbHOTO
Kabens BcnencTeve
HernpaBWIbHOrO MOHTaXa.

Hanpumep, MOHTaX Nponcxoamn:

a) Npu TemnepaTypax Huxe
MVHUMasbHOM TemnepaTypbl
MOHTaa

6) C MEHBLIMM PaANyCcoM 13rnba
Kabensa yem yCTaHOBMIEHHbII

HarpeBaTtenbHbiil Kabenb
noaBepranca BO3AeicTBIIO
Temneparyp, NpeBbiLLaoLLnX
MaKCMasnbHO AOMYCTMYIO A1
Hero Temneparypy 3Kcrnyatauum
nop HanpsaxeHuem/6e3
HanpskeHns

OwmnbKa Npu NPOEKTUPOBaHNN

BbicTaBWTb NPaBUIbHYIO YCTaBKY TemMnepaTypbl

Haiti 1 ycTpaHuTb NPUUYnHbI BOSHUKHOBEHUS
B/Iaru B TEMNON30NALMM TPY6bl. 3aMEHUTb BIaXHYI0
TENNON30MALMIO HA CYXYI0, NPeABaPUTENBHO
NpOBEPVB NPVCYTCTBIE BNATV B KOMMOHEHTaX
cncTembl. B ciyuae npucyTcTBus BRaru yCTpaHuTb
ee cornacHo nyHKTy b3.

3aMeHUTb HarpeBaTesbHbI Kabenb

3ameHNTb HarpeBaTesnbHbI Kabenb

npOBEpI/ITb KOPPEKTHOCTb NCXOAHbIX AaHHbIX AnA
NPOEKTUPOBaHUA 1 Npn HEObXOANMOCTY BHECTN
n3MeHeHuA
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MPUOXEHUE 4

FAPAHTUMNHDbIN CEPTUOUKAT

CAMOPETYNUPYIOLWUIACA HATPEBATEJIbHbIV KABE/b

MapKun - M.

Homep naptum, Home
yKasaHHbIN & aGaEa/ Homep gnuHbi Homep KonnuectBo,
Ha HarpeBaTe/IbHOM g Ha 6apa6aHe oTpesKa M
Kabene Y
Jata npogaxun LLitamn npopaasLa

noanuco

C PyKOB(.'DaCMBOM no 3Kcniiyamayuu u ﬂacnopmom O3HAKOMJIEH.
C zapaHmuﬁHblmu ycnosuamu npouseoaumenﬂ C02J1dCEeH.

K sHewiHemy 8udy u komniekmayuu usdenusA npemeH3uli Hem.

Mokynatenb

noanuch .1N.0.

* [apaHmuliHblt cepmucbukam obs3amesieH K 3anosiHeHuto [Ipodasyom npu npooaxe
camopezynupyouje2oca HazpesamesibHo20 Kabesd husudeckomy auuy.
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NMAMATKA NPOAABLIA

1. Mpwn npopaxe 6apabaHa camoperynupymrLerocs HarpeeaTenbHoro Kabens (6e3 oTMOTKM
1/vinn oTpesKm Kakom Obl TO HM Obifo ANUHBI) NpoaaseL, 0653aH C TOBapOCOMNPOBOAUTENIbHOM
JOKYMeHTaLMeln nepefatb 3aKa3umnKy CTONIbKO 3K3eMNAAPOB PyKoBOACTBA MO 3KCMyaTaLuu,
CKOJIbKO AJIMH HarpeBaTeNibHOro Kabena HaxoauTcs Ha 6apabaHe.

2. Mpun npogaxe OTAENbHOWN AJIVHbI HarpeBaTeNnbHOro Kabena ¢ 6apabaHa npopasel K Kax-
LoV AfIVHe [OMKEH MPUIOXKMTb KONMI0 nacnopTa Ha 6apabaH, oT KoToporo 6bina oTMOTaHa
Z/IHa CaMOpPeryNvpYIoLLErocsi HarpeBaTeNlbHOro Kabens. B konvu nacnopta He06X0AVMO Bbl-
UEPKHYTb A/NHDI, HE MOCTaBMIAeMble 3aKa3UMKy 1 3aBepUTb BHECEHHbIE N3MEHEHWS NEeYaTbio
1 NMOAMNUCHIO MpoJaBLa.

3. B cnyuae Heo6xogMMOCTV NPOAAXKM ANMHbI, HE COBMAaAaloLel ¢ nmetoLlenca Ha 6apabaHe,
npopaBeL, JO/MKeH 0Tpe3aTb HEOOXOAMMOE KOJIMUECTBO HarpeBaTeNbHOMO Kabena 1 3aluTnTb
€ro KOHLbl OT NMomnaAaHus Bary ¢ NoMOLLbI0 TEPMOYCaXXrBaeMblx Tpybok. CaenaTb Konuio na-
cnopTa Ha 6apabaH (nnm 6yxTy) OT KOTOpOro 6biia Npon3BefeHa OTpe3Ka HarpeBaTeNbHOro
Kabens, BHECTV COOTBETCTBYIOLLME N3MEHEHNSA B KOMMWIO MacropTa 1 3aBepuTb KX CBOEN Nof-
MUCbIO 1 NMeYyaTbio.

4. B cnyvyae npopaxu HarpeBaTesibHOro Kabensa 4yacTHOMy fuLy Heo6XoAMMO 3anosiHUTb
FapaHTUIHbIN cepTudurKat — MNMpunoxeHve 4 PykoBoacTea Mo SKCniyaTauumn.

BJIATOAAPUM BAC 3A NMOKYIKY!
3a fonoNHUTENBbHOWN MHPOPMaLIMEN 1 TEXHUYECKOW NOAAEPKKOM 0bpaLLaiTeCh K MPOU3BOAMTENIO.

MNMPOM3BOAUTESb: OO0 OKB «famma» (BxoauT B K «CCT») POCCAA 141280, MockoBcKas 0611,
r. iBaHTeeBKa, ®abpunyHbIli np-4, 4. 1, 34. 29 ABK, nom. 603;

+7 495 989-66-86; ¢ 8:30 go 17:30 Kpome cy660Tbl 1 BOCKPECEHDS.

info@okb-gamma.ru | www.okb-gamma.ru.

CBUAETEJIbCTBO O MPUEMKE

Camoperynupyowmeca HarpeBatenbHble Kabenn mapok HTB, HTM, HTA, HTP, CTE, BTC,
BTCe, BTX, BTXe c komnnektamum TKL, TKL/j, TKR, TKR/j, TKW, TKW/j, TKT/M, CP-6, CP-7

M3rOTOBJIEHbI M UCMbITaHbI cornacHo TY 27.32.13-001-39803459-2016
1 NPU3HaHbl FOAHBIMY K SKCMTyaTauunm.

[arta n3rotoBneHus 20 r. LWtamn OTK

[ata npopa<un 20 T LUtamn mara3nHa
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INTELLECTUAL PROPERTY PROTECTION
This Operating Manual is OKB Gamma LLC intellectual property.

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

OKB Gamma LLC monitors compliance with copyright and other rights, violation of
which is subject to legal prosecution.
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INTRODUCTION

This Operating Manual is purposed for introducing design, technical characteristics and
operation principles of Self-Limiting Parallel Trace Heaters HTB, HTM, HTA, HTP, CTE, BTC, BTCe,
BTX, BTXe with kits TKL, TKL/j, TKR, TKR/j, TKW, TKW/j, TKT/M, CP-6, CP-7, and specifies rules of their
installation and operation. Please keep this Operating Manual during the whole system lifetime.
Please get acquainted with Operating Manual prior to installation.

1. PRODUCT INFORMATION

1.1 Manufacturer

OKB Gamma LLC (member of SST Group) u

RUSSIA 141280, Moscow Region, Ivanteevka, Fabrichny proezd 1, building 29, ABK, office 603
Tel./Fax: +7 495 989-66-86, e-mail: info@okb-gamma.ru; www.okb-gamma.ru

‘&mcemr,c‘%
y Y OKB Gamma LLC aiming at the maximum and full satisfaction of its customers’
requests has implemented and maintains the integrated management system
in compliance with requirements of ISO 9001, ISO 14001 and ISO 45001.

]
-]
)

1.2 Product description

Self-Limiting Parallel Trace Heaters (hereinafter referred to as Trace Heaters) HTB, HTM, HTA, HTP,
CTE, BTC, BTCe, BTX, BTXe intended for operation in ex-hazardous areas at operating voltage up
to 277 VAC at 50 Hz. Trace Heaters are used for:

- prevention of ice and snow layer formation at outdoor areas, roads, ramps, stairs, driveways;

- heating of pipelines, tanks, pump rooms floors, technological equipment;

- heating of drainage systems and roofing;

- application on ships and ships of mixed (river-sea) navigation, floating drilling rigs, offshore
fixed platforms for various purposes, offshore floating oil and gas production complexes,
offshore underwater pipelines and other offshore facilities;

- work as part of heating devices and appliances for various purposes.

Kits TKL, TKL/j, TKR, TKR/j, TKW, TKWY/j, TKT/M, CP-6, CP-7 (hereinafter referred to as kits) are

intended for termination and connection of Trace Heaters with installation wire, as well as for

connecting Trace Heaters to each other. Kits' composition differs and depends on their purpose
and used Trace Heater series.

1.3 Scope

Trace Heaters and kits are intended for operation in ex-hazardous areas of premises and outdoor
units according to Ex-marking as per GOST IEC 60079-14-2011 regulating the use of electrical
equipment in explosive gas atmospheres.

Kits and Trace Heaters compatibility is given in Table 1.
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Table 1

Trace Heater series

Compatible kit

HTM, HTA TKL, TKL/J, TKT/M, CP-6

HTB, HTP TKR, TKR/J, TKT/M, CP-6

CTE TKT/M

BTC, BTCe TKL, TKL/J, TKT/M, TKW, TKW/J, CP-7
BTX, BTXe TKW, TKW/J, CP-7

2. CONSTRUCTION AND OPERATION PRINCIPLE

2.1 Construction

Trace Heater consists of the following elements (see Fig. 1):

e insulated heat-generating element (self-regulating matrix) with two parallel conductive

wires inside;

e electrical shield in the form of tinned copper wire braid;
e thermoplastic elastomer or fluoropolymer outer jacket depending on a Trace Heater series.

Sheath

2.2 Operation principle

Tinned copper Insulation Self-regulating Buswires
wire braid matrix 0.56 - 2.00 mm?
(depending on

Trace Heater type) .
Fig. 1

Heat is produced as a result of electrical current flow between buswires through a self-
regulating matrix. The matrix changes its resistance depending on ambient temperature and
automatically adjusts heat output, i.e. with temperature rise the matrix resistance grows while
output is reduces and vice versa (see Fig. 2).

Buswires

Self-regulating matrix

COLD PIPE WARM PIPE HOT PIPE

Large number of Moderate number  Limited number of
conductive paths. of conductive conductive paths/
High heat output paths.
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Average heat Low heat output.

output.
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3. TECHNICAL DATA

Power supply

up to 277 VAC (110 VAC)*

Insulation electrical resistance

> 10* MOhm-m

Electrical shield (braid) resistance

<10 Ohm/km

Linear output

from 8 to 95 W/m depending on Trace Heater series

Ex-protection marking

Ex 60079-30-1 [ICT6 Gb X for HTB, HTM, HTA, HTP, CTE

Ex 60079-30-1 lICT3 Gb X for BTC, BTCe

Ex 60079-30-1 IICT3 Gb X / Ex 60079-30-1 11C 240°C (T2) Gb X -
for BTX, BTXe, depending on the rated output

Ingress protection P67
Ambient temperature range -60 °C ... +50 °C
Lifetime 30 years

* power supply for HTB Trace Heaters is 12 VAC (24 VAC)

Trace Heater-specific information is given in Annex 1. Kits' operation temperature conditions

are given in Table 2.

Table 2

Kit name

Kit operation temperature

TKR, TKR/J, TKT/M, TKL, TKL/J, CP-6

from -60 to +125 °C

TKW, TKW/J, CP-7

from -60 to +190 °C

An example of series code for Trace Heater with tinned copper wire braid, thermoplastic
elastomer sheath, rated output of 15 W/m at voltage of ~230V:

Rated output 15W/m

Self-Limiting Parallel Trace Heater 15 HTM 2 - BT

Trace Heater series

Rated voltage: 1 - 110V, 2-230V
For HTB series: 12 -12V, 24 - 24V

Electrical shielding: B - braid, A - Al/PET- tape with drain conductor

Outer jacket material: T - thermoplastic elastomer, P — fluoropolymer

— 2 - —
(according to GOST IEC 60079-30-1-2011) ‘

Manufacturer has the right to modify Trace Heater’s construction and characteristics

without prior notice.
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4. EX-PROTECTION INFORMATION

4.1 Explosion protection of Trace Heaters is provided by performing their construction in
accordance with the requirements of GOST 31610.0-2019 (IEC 60079-0:2017).

4.2 Ex-protection of Trace Heaters is achieved by using a sheath (sealing insulation coating)
made of electrical insulating materials of group lIlla, with Comparative Tracking Index (CTI)
equal to 175 < CIT < 400.

4.3 Ex-protection of Trace Heaters is achieved by compliance with the requirements of TR TS
012/2011 «On the safety of equipment for use in explosive atmospheres».

5.INSTALLATION

Requirements for the installation of Trace Heaters at a particular site are given in the relevant
design documentation (project), in the case of ordering design services

The following are general installation requirements to maintain the
warranty.

WARNING! De-energize all power circuits before installation or maintenance.

5.1 Checkthe series of Trace Heater and kits compatibility before installation (see Table 3). The
Trace Heater series is indicated on the jacket.

5.2 Only personnel authorized to perform electrical installation work is allowed for Trace
Heater installation.

5.3 ATTENTION! Trace Heater ends and kit components must be dry before and during
installation.

5.4 Do not proceed with the installation if the Trace Heater is visibly damaged.

5.5 When installing and operating the Trace Heater should not be subjected to mechanical
stress, tensile forces greater than 50 N and twisting in the longitudinal plane.

5.6 The Trace Heater must be bent exclusively perpendicular to the plane of its buswires (see
Fig. 3).

Fig.3
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5.7 TheTrace Heater should be installed on a previously prepared surface. The surface to install
the Trace Heater must be free of dirt and rust, free of any sharp ribs and edges, welding
drips, splashes of cement or other substances that could damage the Trace Heater.

5.8 Do not bend the Trace Heater with a bending radius smaller than specified in Annex 1 of
this Operating Manual.

5.9 Install the Trace Heater kits according to the appropriate Operating Manual supplied with
the kit.

5.10 Do not use PVCinsulation tape to seal the Trace Heater ends!

5.11 Before and after installation on the Trace Heater, measure the insulation resistance Rins of
the Trace Heater and record the measurement results in Annex 2 of this Operating Manual.

5.12 Measurement of R__is carried out with a megohmmeter, e.g. ESO 202/2G, with a DC test “
voltage of 500 V between:

a) the buswires and the braid of the Trace Heater;
b) the braid and the surface to be heated (or the electrical shield and the earthing circuit,
in case of heating surfaces are made of plastics or other dielectric materials).

5.13 Self-requlating Trace Heaters have a temperature-dependent resistance and the
resistance value is not a reliable guide for determining the connected load. For this
reason, self-regulating Trace Heaters are only tested for the insulation resistance of the
heating element (measured between the buswires and the Trace Heater shielding) and
the sheath resistance of the Trace Heater (measured between the Trace Heater shielding
and the ground loop) (see Figure 4).

Braid Buswires

> > > o =
RSCSCoe
-It‘ifitii;ﬂff ESO 202/2G

Fig.4

5.14 ltis allowed to cross Trace Heater coils with each other during installation.
5.15 If Trace Heater is supplied on a reel, it is recommended to keep precautions:

a) use special unwinding devices for the reel to ensure smooth unwinding with low
tension;

b) the Trace Heater to be reeled out must be laid loosely along the surface to be heated;

¢) avoid coils of Trace Heater coming off the cheek of the reel, pinching, sharp edges,
sudden jerks, loops, and twisting of the Trace Heater;

d) take precautions against catching parts of clothing by the cheek of the reel.
5.16 «X»in the explosion protection marking indicates special conditions of use:

a) connection of self-regulating Trace Heaters with supply Trace Heater must be made
in explosion-proof connection boxes having a certificate of compliance with TR TS
012/2011;
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b) Trace Heaters must be connected to the electric grid via equipment which provides
protection of electric circuits of Trace Heaters against short-circuit currents and
overload, protection against leakage to earth, as well as monitoring and protection
against excessive temperature on the surface of Trace Heaters (see Table 3);

¢) The temperature class in the explosion protection marking of the Trace Heaters (see
Table 3) is selected on the basis of the maximum surface heating temperature taking
into account the ambient temperature;

d) Installation and connection of Trace Heaters must be carried out with the supply
voltage disconnected;

e) The supply Trace Heater should be laid in accordance with the requirements of Chapter
7.3 of Rules for Electrical Installations (REI).

Table 3
Temperature class T2 T3 T4 T5 T6
Maximum sheath temperature, °C 290 195 130 95 80

517

5.18
5.19

5.20

5.21

Trace Heaters must be connected to the power supply through explosion-proof junction
boxes that meet the explosion protection parameters of the hazardous area and have a
marking:

1Ex e [ICT6...T3 Gb X (for PTB 40%, PTB 60%, PTB 100%)

1Ex de IICT6..T3 Gb X (for PTB 40*-IS, PTB 60*-IS)

1Ex ia IICT6 Gb X (for PTB(i) 40*) or not worse in technical parameters.

Connection boxes must comply with the parameters of Trace Heaters in terms of: minimum
operating temperature, maximum operating temperature, operating voltage.

After installing the Trace Heater, you must complete Annex 2 of this Operating Manual.

Before pouring the concrete, the Trace Heater must be laid on the surface to be heated
and fixed with special fasteners (not included) to ensure the uniformity of the laying step
and prevent the proximity of the Trace Heater strands. In this case, the sheath of the Trace
Heater must not be damaged during installation and operation.

The concrete in which the Trace Heater is placed must be free of cracks and voids.
Construction debris, insulation, pieces of wood and other materials with low thermal
conductivity are not allowed in the concrete.

To prevent damage to the Trace Heater with mounted connection joints and end
terminations as well as power supply wire with lugs (hereinafter referred to as sections),
it is necessary to draw and keep a scheme of heating section laying with indication of the
location of joints during installation of additional equipment at the heated site.

6. HEAT INSULATION

6.1

6.2

6.3

36

Trace Heaters, if so designed, must be operated only with a thermal insulation material
that is resistant to corrosive media and does not support combustion. Use only dry
thermal insulation materials to insulate the object to be heated.

Thermal insulation should be mounted immediately after the installation of Trace Heaters
to minimize their potential damage.

Pay particular attention to thorough insulation of areas with maximum heat dissipation
from the pipeline (sliding supports, turns, corners, tees).



6.4 All openings through the thermal insulation (valves, hangers, Trace Heater outlets, etc.)
must be protected against moisture penetration.

6.5 To ensure the Trace Heater insulation was not damaged during the mounting of the
thermal insulation, it is necessary to measure its electrical resistance and write down the
results to Annex 2 of this Operating Manual.

7. OPERATION

7.1 Trace Heaters must be used only for their intended purpose in accordance with this
Operating Manual.

7.2 Commissioning is allowed only if Trace Heaters and heat insulation (if appliTrace Heater) u
installation conditions are followed in full.

7.3 Trace Heaters in hazardous areas must be operated by personnel qualified in operation
of electrical installations in hazardous areas, acquainted with this Operating Manual and
have necessary certificates and authorized to work.

7.4 The use of Trace Heaters must be indicated by warning signs or markings at appropriate
locations at short intervals along the circuit.

7.5 Do not use Trace Heaters that are mechanically damaged. The Trace Heaters must not be
exposed to shocks or other mechanical influences during operation.

7.6 Warning! Do not use in environments with a high risk of mechanical damage.

7.7 Warning! Ground-fault protection is required for each circuit. Trace Heaters must be
connected to the electrical grid through equipment that provides: protection of electrical
circuits against short-circuit currents, overload, protection against leakage to earth.

7.8 Do not apply a supply voltage that exceeds the value specified in Section 3 of this
Operating Manual.

7.9 In the event of a ground fault, commissioning is not allowed until qualified personnel
have eliminated the cause of the fault.

7.10 Ifthe heatinsulationis damaged, the Trace Heater should be checked for possible damage.

7.11 Warning! De-energize all power circuits before installation or maintenance.

7.12 If the Trace Heater is damaged, do not attempt to repair the damaged section. Replace
the entire damaged section with a new one using the connection kit listed in Table 1.
Replacement should be done in shortest time to prevent moisture from ingress into the
Trace Heater.

7.13 Do not energize the CTE series Trace Heater, laid in the screed until the complete curing of
the solution (about 28 days according to SP 63.13330.2012).

7.14 Regular maintenance must be performed to ensure the proper functioning of the electric
heat tracing system during operation.

7.15 Maintenance of the electric heat tracing system based on self-regulating Trace Heaters
should be performed by authorized organizations according to the project requirements.

7.16 Trace Heaters and kits should be operated at ambient temperature range from -60 °C to
+55°C.
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8. SAFETY MEASURES

8.1

8.2

8.3

84

85

8.6

8.7

8.8

8.9
8.10

8.12

The following are general safety requirements to maintain the warranty.

Do not make any changes to the Trace Heater construction on your own.

Do not apply voltage to the Trace Heater in coil, or pre-heat the Trace Heater on reel.

Do not interconnect buswires in order to avoid a short circuit.

Do not plug the Trace Heater into an electrical grid that does not correspond parameters
specified in Section 3 of this Operating Manual.

Do not weld or work with fire in the close proximity of the Trace Heaters in order to avoid
exposure to temperatures exceeding the maximum allowable temperature (see Annex 1).
TheTrace Heater must not be exposed to temperatures exceeding the maximum allowable
temperature (see Annex 1), e.g. when performing steaming work on a pipeline.

Do not leave the Trace Heater ends unterminated during installation to prevent moisture
ingress into the Trace Heater.

To ensure trouble-free operation of the Trace Heater and to meet all safety standards and
requirements, it is necessary to use original accessories recommended by OKB Gamma
LLC (for a detailed description of accessories and fasteners, visit www.sst-em.ru).

Warranty voids in the case of use of third-party accessories with Trace Heaters.

In order to mount accessories and fasteners in a proper way, read carefully the instructions
supplied with each product.

When mounting CTE series Trace Heater, do not use the braid and the road mesh, on
which it is fixed, as an earth electrode.

b —_ L

A M M

G \J U 1 -

—~

Fig.5

When mounting CTE series Trace Heater, it is not allowed to step on the Trace Heater,
put tools, equipment, other heavy objects or objects with sharp edges on it. To prevent
mechanical damage during Trace Heater laying and casting the screed, use only smooth
board or plywood boards placed on flat parts of sections (see Figure 5).

9. TRANSPORTATION, STORAGE AND DISPOSAL

9.1

Trace Heater can be transported by all types of covered vehicles, in accordance with the

rules of carriage of goods, appliTrace Heater to this type of transport.

9.2 Transportation conditions in terms of the climatic factors impact are of group 4 (?K2) in
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9.3 Transportation conditions in terms of the mechanical factors impact are of group «C» in
accordance with GOST 23216-78.

9.4 Storage conditions in terms of the climatic factors impact are of group 2 (C) according to
GOST 15150-69. Storage should be carried out in closed or other premises with natural
ventilation, without artificially controlled climatic conditions at temperatures from minus
50 to 40 ° C. Shelf life in these conditions is 7 years.

9.5 The minimum bending radius of the Trace Heater during transportation and storage is
150 mm.

9.6 When storing and transporting the Trace Heater, a heat-shrinkable tube seal must be used
to prevent moisture ingress into the braid and self-regulating matrix.

9.7 Coils of Trace Heaters should be packed in individual packing that does not allow
longitudinal and transverse crushing. Packed coils can be transported in general-purpose
containers and cardboard boxes. When transporting by rail, wooden crates should be
used.

9.8 When stored in individual factory packaging, Trace Heaters must be protected from
direct sunlight, moisture, mechanical effects, vapors of acids, alkalis and other corrosive
environments.

9.9 The materials of Trace Heater construction at the specified temperature of storage and
operation do not emit harmful products in concentrations dangerous to the human body
and polluting the environment.

9.10 Trace Heaters and their packaging should be disposed with environmentally friendly
methods in accordance with the national regulations of the country of sale.

10. WARRANTY OBLIGATIONS

The manufacturer guarantees product specifications listed in Operating Manual. The warranty
period for the trace heaters is 7 (seven) years from the selling date. The warranty period for the
trace heaters kits is 1 year from the selling date.

10.1 The Warranty service of the Manufacturer includes free repair and/or replacement of the
product during the whole warranty period, subject to the following conditions:

- the product was used for its intended purpose;

— the product was installed and operated in accordance with the Operating Manual;

- the product has no mechanical damage caused by malfunctions (including, but not
limited to: contact with liquids, breaks, chips, cracks in the product, traces of steam
influence, etc.);

—the rules and requirements for transportation and storage of the product were complied;

- the Warranty card is filled in (see Annex 4);

— Annex 2 contains data on the installation of Trace Heater.

10.2 Ifatthe time of diagnostics or after it, it is determined that any of the following conditions
were not met, the Manufacturer or its representative may refuse warranty repair and/or
replacement service by issuing an appropriate conclusion report.

10.3 The Warranty voids and no free of charge repair/replacement of the product is possible
in the following cases:

- the warranty period has expired;

- the product was damaged during transportation after receipt of the goods (or
damaged during storage, if the product was not put into operation), or the rules of
installation and operation, transportation and storage were violated;
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10.4

10.5

10.6

10.7

- damage caused by the force of nature, fire, climatic and other external factors or
actions of third parties;

- the conditions of the warranty have been violated, which in each case is determined
by the technical specialist of the Manufacturer or his representative;

- the product shows signs of tampering or there was an attempt of unauthorized repair;

- the product has mechanical damage: chips, cracks, dents, tears, scratches, etc,
received as a result of bumps, falls or other mechanical impacts;

- the requirements of the Operating Manual for the product have been violated;

- corrections were made to Annex 2 and/or Annex 4 of the Operating Manual, not
certified by stamp and signature of authorized persons of the installer and the seller
respectively.

In all cases where the product is not subject to warranty repair, it may be considered to be
repaired for a fee at the discretion of the Manufacturer or its representative.

In no event shall the manufacturer or its representative be liable for any damages
(including, without limitation, any loss of profits, business interruption, or other monetary
loss) arising out of the use or inability to use the product purchased. In any case, financial
compensation under these warranty terms may not exceed the value actually paid by the
purchaser for the product or piece of equipment that caused the loss.
The warranty period for replaced components of the product should be calculated in
accordance with the general warranty period for the product as a whole (in particular, it
does not extend or renew the calculation of the general warranty period for the product
as a whole). Replacement of any part of the product during the warranty period does not
extend it.
To fulfill the warranty obligations the Manufacturer or its representative shall send the
following documents:

— the product passport with the stamp of the Quality Control Department (QCD), or its

copy certified by the seller’s seal;

- filled in Annex 2;

—filled in Annex 4 if the product was sold to an individual;

- buyer’s claim indicating the nature of the failure and operating conditions;

- document proving the selling date.

11. CERTIFICATION INFORMATION

Type approval certificate of the Russian Maritime Register of
Shipping No. 16.00338.120

Certificate of Conformity to the Requirements of the
Technical Regulations of the Customs Union «On Safety
of Equipment for Operation in Explosive Environments»
No. EASC RU C-RU.AK58.B.02029/21
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ANNEX 1

Table 4
o I , £ v
£ £ g £ £ o
£ R 3 g | e g
“" £ g £ E 5 2 5 S s Maximum recommended Trace
:1__' = S = 883 8 © ® o Heater length depending on the
2 E_ ) § .% E 3 .§ T | ¥ g- type of power circuit breaker, m
g 3| 8| 8 |ESgv|3y| & |ES| 2
$ | 3| 8| ¢ |588g|5g| 5|58 8
S - | v | £ |EYE2|ES| E | EZ| §
g 5 g E '5 g‘:‘ 5 “E 5 E £ ‘EL £ 6A | TOA | 16A | 20A | 32A | 40A
e | &| & | 8 |=ecd|S8&| £ |s¢| &
10 8 14 18 - - -
0 8 12 18 - - -
12HTB24 12
20 | 6 | 12|16 | - | - | -
40 | 6 | 10 | 14| - - -
_60%
24 1,25 65/85 100 25 60 10 5 s 14 — — B
0 4 8 12 - - -
17HTB24 17 20 4 6 10 ~ - B
40 | 4 | 6 | 10| - | - | -
10 - 130 | 130 | 130 | 130 -
0 - 123 | 123 | 125 | 125 -
10HTM2 10 -10 - 116 | 116 | 120 | 120 -
-20 - 110 | 110 | 110 | 110 -
230 | 0,56 65/85 100 25 -60*
-40 - 75 90 90 90 -
10 - 120 | 120 | 120 | 120 -
15HTM2 15 -20 - 85 85 85 85 -
-40 - 60 65 65 65 -
10 - 130 | 160 | 160 | 190 | 200
0 - 115 | 155 | 155 | 180 | 185
10HTA2 10
-20 - 920 140 | 140 | 170 | 170
-40 = 70 115 | 115 | 140 | 140
10 - 120 | 150 | 150 | 175 | 180
0 - 110 | 145 | 145 | 160 | 160
15HTA2 15
-20 - 85 140 | 140 | 140 | 140
-40 - 65 920 90 100 | 100
10 - 90 | 140 | 140 | 160 | 160
0 - 75 125 | 125 | 140 | 145
20HTA2 20 230 | 1,00 65/85 100 25 -60*
-20 - 65 110 | 110 | 120 | 120
-40 - 50 80 80 90 90
10 - 55 90 90 | 140 | 140
0 - 45 80 80 | 125 | 125
25HTA2 25
-20 - 40 65 65 95 95
-40 - 30 50 50 70 70
10 - 40 65 65 115 | 115
0 - 35 60 60 105 | 105
30HTA2 30
-20 - 30 50 50 80 80
-40 = 25 45 45 65 65
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Table 4 (continued

. . £
T eE £ £ },—:
£ 58 3 d | e g
“" £ g £ E g 2 % S ‘E Maximum recommended Trace
:1__' = S = 883 8 © ® o Heater length depending on the
@ = N Y | E2a £ - | ®BY o type of power circuit breaker, m
@ o o w 8= % = c 8o £
8 | 2| 8| 8 |ESav|Zyv| & | 5| &
$ | 3| 3| ¢ |5E3g|5g| § 58| &
T 3 i = Eoc3| E3 £ g9 | =
@ s = Q= e == £ Ea v
g 2| 3 2 | SEE5| 85| £ |EE| 5 |on [10a]16A|20n 328 00
= ] = @ | =882 |=a| £ |SE2| &
10 - 130 | 205 | 205 | 210 | 210
10HTP2 10 0 - 115 | 190 | 190 | 205 | 205
-20 - 920 160 | 160 | 205 | 205
-40 - 70 125 | 125 | 160 | 160
10 - 120 | 170 | 170 | 185 | 190
0 - 107 | 160 | 160 | 185 | 190
15HTP2 15 -10 - 96 150 | 150 [ 175 | 175
-20 - 85 140 | 140 | 165 | 165
-40 - 65 115 | 115 | 130 | 130
10 - 90 150 | 150 | 190 | 190
20HTP2 20 0 - 80 140 | 140 | 175 | 175
-20 - 65 105 | 105 | 135 | 135
-40 - 50 85 85 110 | 110
230 1,25 65/85 100 25 -60*
10 - 65 105 | 105 | 155 | 155
0 - 56 94 94 | 145 | 145
25HTP2 25 -10 - 48 82 82 135 | 135
-20 - 40 70 70 | 130 | 130
-40 - 30 55 55 90 90
10 - 45 85 85 120 | 120
33HTP2 33 0 - 40 75 75 115 | 115
-20 - 35 60 60 | 100 | 100
-40 - 25 50 50 75 75
10 - 35 70 70 | 100 | 100
40HTP2 20 0 - 35 60 60 90 90
-20 - 30 45 45 75 75
-40 - 25 40 40 65 65

* Minimum installation temperature for AT design is minus 30 °C.

Trace Heaters should be used with circuit breakers for overcurrent protection type C in accordance with
GOST IEC 60898-1-2020
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ANNEX 1
Table 4 (continued)
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110 0,56 65/85 100 25 -60*
10| -3 -|-1]-1-
15HTM1 15
2 | - |26 | - | -] -] -
10 - 55 76 - - -
10HTA1 10
-20 - 36 56 - - -
10 - 52 68 - - -
15HTA1 15
-20 - 29 39 - - -
10 - 39 55 - - -
20HTA1 20 110 1,00 65/85 100 25 -60*
-20 - 21 29 - - -
10 - 30 41 - - -
25HTA1 25
-20 - 16 23 - - -
10 - 22 35 - - -
30HTA1 30
-20 - 10 20 - - -
10 - - 102 | 102 | 102 -
10HTP1 10
-20 - - 61 82 97 -
10 - - 72 81 81 -
15HTP1 15
-20 - - 41 55 80 -
10 - - 58 70 70 -
20HTP1 20
-20 - - 30 40 57 -
110 1,25 65/85 100 25 -60*
10 - - 44 58 63 -
25HTP1 25
-20 - - 25 35 52 -
10 - - 35 45 54 -
33HTP1 33
-20 - - 22 29 42 -
10 - - 28 36 45 -
40HTP1 | 40
-20 - - 15 23 36 -
10 - 31 50 62 84 -
0 - 29 47 59 80 -
90CTE2 80 230 1,81 80/100 100 30 -30
-20 - 26 42 53 74 -
-40 - 25 40 50 69 -
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Table 4 (continued)
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10 - 205 | 280 | 290 | 320 -
8BTC2 8 0 - 180 | 245 | 255 | 270 -
-20 - 140 | 190 | 200 | 225 -
-40 - 110 | 150 | 160 | 185 -
10 - 120 | 165 | 175 | 220 -
158TC2 15 0 - 115 | 155 | 160 | 210 -
-20 - 100 | 145 | 150 | 200 -
-40 - 90 125 | 135 | 170 -
10 - 95 130 | 140 | 170 -
24BTC2 24 0 - 90 125 | 135 | 165 -
-20 - 80 115 | 120 | 160 -
-40 - 75 100 | 108 | 125 -
10 - 80 115 | 120 | 135 -
0 - 85 110 | 120 | 130 -
30BTC2 30 230 1,25 120/210 240 25 -60
-20 - 70 100 | 105 | 125 -
-40 - 63 90 95 105 -
10 - 68 95 100 | 115 -
37BTC2 37 0 - 67 98 102 | 110 -
-20 - 65 95 100 | 105 -
-40 - 60 85 90 95 -
10 - 55 80 85 100 -
45BTC2 45 0 - 50 80 82 98 -
-20 - 45 75 77 95 -
-40 - 42 65 67 85 -
10 - 45 70 73 85 -
60BTC2 60 0 - 43 68 70 80 -
-20 - 39 63 65 78 -
-40 - 35 55 58 70 -
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ANNEX 1
Table 4 (continued)

. \ £
%‘ eE £ £ },—:
£ 58 3 & - g
“" £ g £ E g 2 % S ‘E Maximum recommended Trace
:1__' = S = 883 8 © ® o Heater length depending on the
@ = N Y | E2a £ - | ®BY o type of power circuit breaker, m
@ o o w 8= % = c 8o £
g | 3| £| 8 |ESuv|3v| 8 |25 2
$ | 3| 3| ¢ |5E3g|5g| § 58| &
I - .; = EocsS| ES £ £EQ =
[} H = Q= == £ B9 v
s | 5| 2 |5655|85| £ |EE| 5 | 6n|10a|16A20a 324 40A
e | & | & | &8 |S288| =8| = |22]| &
10 - 84 | 135 | 169 | 210 -
8BTX2 8 0 - 77 125 | 154 | 210 -
-20 - 68 110 | 134 | 210 -
-40 - 57 90 112 | 190 -
10 - 76 125 | 154 | 205 -
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-40 - 34 55 68 125 -
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0 - 34 60 70 105 -
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-40 - 22 35 44 80 -
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80BTX2 80 0 - 22 41 46 80 -
-20 - 18 36 40 70 -
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Table 4 (continued)
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24BTCe2 24 0 - 90 125 | 135 | 165 -
e
-20 - 80 115 | 120 | 160 -
-40 - 75 100 | 108 | 125 -
10 - 80 115 | 120 | 135 -
0 - 85 110 | 120 | 130 -
30BTCe2 30 230 1,25 150/250 250 25 -60
-20 - 70 100 | 105 | 125 -
-40 - 63 90 95 105 -
10 - 68 95 100 | 115 -
37BTCe2 37 0 - 67 98 102 | 110 -
e
-20 - 65 95 100 | 105 -
-40 - 60 85 90 95 -
10 - 55 80 85 100 -
45BTCe2 45 0 - 50 80 82 98 -
e
-20 - 45 75 77 95 -
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10 - 45 70 73 85 -
60BTCe2 60 0 - 43 68 70 80 -
e
-20 - 39 63 65 78 -
-40 - 35 55 58 70 -
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ANNEX 1
Table 4 (continued)
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-20 - 68 110 | 134 | 210 -
-40 - 57 90 112 | 190 -
10 - 76 125 | 154 | 205 -
0 - 70 115 | 140 | 205 -
15BTXe2 15
-20 - 62 110 | 122 | 205 -
-40 - 52 85 102 | 185 -
10 - 52 85 102 | 145 -
0 - 46 75 92 145 -
30BTXe2 30 1,25
-20 - 40 70 82 145 -
-40 - 34 55 68 125 -
10 - 38 65 76 | 105 -
0 - 34 60 70 105 -
45BTXe2 45 230 250/250 260 25 -60
-20 - 30 50 62 100 -
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0 - 28 45 56 90 -
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-40 - 12 20 24 45 -
10 - 25 45 50 85 -
0 - 22 41 46 80 -
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-20 - 18 36 40 70 -
-40 - 15 30 35 60 -
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10 - 20 35 45 70 -
0 - 18 33 41 66 -
95BTXe2 95
-20 - 16 31 35 60 -
- 14 25 29 50 -
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Trace Heater series Project No.

Measured insulation resistance, MOhm - m
(Standard value R, > 10°)
Heating section
number
on the project

Section Section
Name of works No. length, m
Between buswires  Between braid and
and braid ground loop

Inspection and testing of
Trace Heater insulation
resistance before
installation

Measurement of

insulation resistance

after mounting of 3
connection kits / end
terminations

Measuring the insulation
resistance after 3
mounting the Trace

Heater insulation

Document on admission to work
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Reel / Coil number

0 Next verifi-
P neasuring " cation date
H of equip-
equipment ment

ANNEX 2
Information about Trace Heater mounting

Company performing installation

Company name

Table 5
Length number on the reel Quantity, m
Table 6
Work performer
Notes (about Trace Heater “
connection, repair etc.)
Full name Signature, date
Date Full name, signature

Company stamp
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ANNEX 3
Table 7

Failure and damage descrip-
tion

Possible causes of failures and
damage

Ways to eliminate failures and damage

Circuit breaker trip

Trace Heater length exceeds maxi-
mum recommended value

Switch-on temperature is lower
than specified in the project

Short circuit to ground at:
a) power supply point
b) connection/branching points
c) damaged Trace Heater
d) end termination

Defective circuit breaker

Reduce the length of the Trace Heater and en-
ergize each formed part with separate circuit
breaker or change the type of circuit breaker
according to Annex 1.

The use of circuit breakers with a rated cur-
rent greater than the value specified in Annex
1 is prohibited.

a) reduce the length of the Trace Heater and
energize each formed part with a separate
circuit breaker or change the type of circuit
breaker according to Annex 1. The use of
circuit breakers with a rated current greater
than the value specified in Annex 1 is
prohibited;

b) preheat the surface to be heated by an
external heat source to the switch-on
temperature specified in the project. Dur-
ing heating, the Trace Heater temperature
must not exceed the maximum withstand
temperature given in Annex 1..

Find and eliminate the short circuit:1) Check
the correct installation:

1) Check for proper installation:
a) at power supply points to the heat system;

b) at connection/branching points and end
terminations.

2) Check the Trace Heater for damage:
a) on flanges, valves, supports;

b) in areas where repair or maintenance work
has been carried out

3) Check for signs of damage on the pipe
thermal insulation or pipe protective cover.

If the short circuit still was not found, please
contact the representatives of OKB «Gamma»
LLC

Replace circuit breaker
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Table 7 (continuation)

Residual-current device trip

Short circuit to ground at:
a) power supply point
b) connection/branching points
c) damaged Trace Heater
d) end termination

Moisture ingress into:
a) junction boxes
6) connection/branching points
B) end termination

Residual-current device defect

Find and eliminate the short circuit:
1) Check for proper installation:
a) at power supply points to the heat system;

b) at connection/branching points and end
terminations.

2) Check the Trace Heater for damage:
a) on flanges, valves, supports;

b) in areas where repair or maintenance work
has been carried out

3) Check for signs of damage on the pipe
thermal insulation or pipe protective cover.

If the short circuit still was not found, please
contact the representatives of OKB «<Gamma»
LLC

Dry the humid surface and seal it. Check
the insulation resistance of the Trace Heater
(standard value Rins = 103)

Replace the residual-current device

Dry the humid surface and seal it. Check the
insulation resistance of the heat tape (must
be at least 10* MOhm « m)

Replace the residual-current device

Heating does not work

Interruption of power supply to
the Trace Heater:

a) circuit breaker / residual-
current device trip

b) loosening of the connection
terminals

) break in the heating system
(e.g. Trace Heater damage)

High resistance at:
a) terminals of the junction box

b) connection/branching points

Thermostat relay works at Nor-
mally Open mode

Restore power supply:

a) see circuit breaker / residual-current
device trip elimination steps

b) tighten the connection terminals. If the
terminals and (or) contacts become
very hot as a result of a high contact
resistance, replace the terminals and (or)
contacts.

¢) find the circuit break and restore the
heating system

Find and fix the problem

a) tighten the terminals. If the terminals
and (or) contacts become very hot as a
result of high contact resistance, replace
the terminals and (or) contacts.

b) use a repair kit

Configure thermostat relay to work at Nor-
mally Close mode
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Table 7 (continuation)

Low pipe temperature

Temperature controller has incor-
rect settings

Pipe thermal insulation is wet

3) Damage to the heat tape due
to incorrect installation. For
example, the installation took
place:

a) at temperatures below
the minimum installation
temperature

b) with a smaller bending
radius of the tape than the
established one

4) The heat tape has been
exposed to temperatures ex-
ceeding its maximum allowable
operating temperature when
energized/de-energized

5) Design error

Enter correct temperature settings

Find and eliminate the cause of moisture in
pipe insulation. Replace damp insulation with
dry insulation, ensuring the moisture absence
in system components. Dry the humid sur-
faces if moisture is present.

Replace the Trace Heater

Replace the Trace Heater

Check the initial data used for calculations
and correct if necessary
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ANNEX 4

WARRANTY CERTIFICATE

SELF-REGULATING TRACE HEATER

type R m.
Batch number indicated Reel / Coil nuL::I;ge:hon Section Quantity,
on Trace Heater sheath number NS number m
Date of sale Seller stamp
signature

I have read the Operating Manual and the Technical Passport.
1 agree with the manufacturer’s warranty conditions.
I have no complaints about the appearance and configuration of the product.

Buyer

signature Full name

* The warranty certificate is required to be filled out by the Seller when selling a self-
regulating Trace Heater to an individual.
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SALES MEMO

1. When selling a reel of Trace Heater (without unwinding and/or cutting off any length), the
seller must provide the customer with as many copies of the Operating Manual as there are
Trace Heater lengths on the reel with the shipping documentation.

2. When selling a separate length of Trace Heater from a reel, the seller must include with each
length a copy of the passport for the reel from which the length of Trace Heater was reeled.
The lengths not supplied to the customer must be crossed out from the passport copy. All the
changes in passport must be stamped and signed by the salesperson.

3. Ifitis necessary to sell a length that does not match the length available on the reel, the seller
should cut off the required amount of Trace Heater and protect the ends from moisture with
heat shrink tubing. Make a copy of the passport for the reel (or coil) from which the Trace Heater
was cut, make the appropriate changes to the passport copy and certify it with signature and
stamp.

4. If the Trace Heater is sold to an individual, it is necessary to fill in the Warranty Certificate (see
Annex 4).

THANK YOU FOR YOUR PURCHASE!

For additional information and technical support, please contact the manufacturer.

MANUFACTURER: OKB Gamma LLC (member of SST Group)
RUSSIA 141280, Moscow Region, Ivanteevka, Fabrichny proezd, 1, bld. 29 ABK, office 603
+7 495 989-66-86 from 8:30 am to 5:30 pm except Saturday and Sunday

info@okb-gamma.ru | www.okb-gamma.ru
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ACCEPTANCE CERTIFICATE:

Self-regulating Trace Heaters HTB, HTM, HTA, HTP, CTE, BTC, BTCE, BTX, BTXE
with kits TKL, TKL/J, TKR, TKR/J, TKW, TKW/J, TKT/M, CP-6, CP-7

are manufactured and tested in accordance with TU 27.32.13-001-39803459-2016 and deemed
suitable for use.

Manufacturing date Quality control stamp

Date of sale Seller’s stamp







