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m Cchepa 3acTocyBaHHSA
Scope

Cucrema gBoLIapoOBUX TPYO
Double wall pipe system

Tpybu npusHayeHi Ans 3aXUCTy CMNoBUX kabeniB, a Takox iHcdopmaLiii-
HUX | CUrHaNbHWUX NiHil 3B'A3KY (30KpPeMa OMTOBOSIOKOHHMX) Bifi MEXaHiYHMX
NOLUKOAKEHb | @arpPeCMBHOIO BMNBY HAaBKOMMLLHBOrO cepeaosuLla. [lBowaposi
Tpy6u 6penay AKC - cyyacHe i HanbinbL ecdeKTUBHE pilleHHs Npy ByAiBHULTBI
kabenbHoi KaHanizauii.

The pipes are designed to protect power cables, as well as information
and signal communication lines (including fiber optic ones) from mechan-
ical damage and aggressive environmental influences. Double-wall pipes
DKC are a modern and most effective solution for the construction of cable
ducts.

. 1 [
CI‘IOpTVIBHI 06'ekTHN —
MoXnuBicTb opraHisauii kabenbHoi Tpacu —\

Ha 06'ekTax 6yAb-KOT KOHCTPYKTUBHOI CKNaAHOCTI

Sports objects

Possibility of organizing a cable route
at objects of any structural complexity

e

o o

@ TpaHcnopTHa iHdpacTpyKTypa

Bucoka ekoHOMiYHa edeKTUBHICTb
MOHTaXy Ha BEMKUX AinsHKax Tpacu

Transport infrastructure

High economic efficiency when installing
on large sections of the route

XXuntnosa HepyXoMiCTb
TepMiH ekcnnyaTtauii Tpy6u —
Ao 50 pokiB 6e3 06cnyroByBaHHs

Residential Properties
The service life of the pipe is up to

50 years without maintenance

Cknap cucremm
System composition

ABa TMnn rodpoBaHUX ABOWAPOBUX TPYy6 B cucrtemi 3
akcecyapammu:

e MHy4Ki ABOWapoBi rodpoBaHi Tpybu BiApI3HATLCS BMCOKOK KinbLe-
BOIO XXOPCTKICTIO | BUTPMUMYIOTb 3HaUHi MeXaHiYHi HaBaHTaXeHHs. Bu-
COKa FHYYKiCTb TPpybu A03BONSIE A0ONATUM MEPELKOAM Ha LWNAXYy npo-
XOMKeHHs kabenbHoi Tpacu. LUupokui TemnepaTypHWI AianasoH i
HasBHICTb creuianbHUX akcecyapis A03BOMAIOTb CTBOPIOBATU KabenbHi
Tpacu byab-aKoi CkNaAHOCTI;

e XKOPCTKi ABowapoBi rodpoBaHi Tpybu BiApi3HATLCA NiABULLEHO
KiNbLIEBOIO XOPCTKICTIO, MaAKOK BHYTPILUHBLOK CTIHKOK i peKoMeHay-
0TbCSA A0 BUKOPUCTAHHS NpuU NpokiagaHHi 610koBoi kabenbHOi KaHa-
nisauii, Nnpu yknaaaHHi cnnosumx kabenis BeNMKOro nepeTuHy, a Takox
Ha AiNsHKax 3 BUCOKUM AMHAMIYHUM HaBaHTaXEHHSM;

® akcecyapw Ans Asoliaposux Tpyo6.

Two types of corrugated double-walled pipes in a system with
accessories:

o flexible double-walled corrugated pipes are characterized by high
ring stiffness and are able to withstand significant mechanical
loads. High flexibility of the pipe allows avoiding obstacles on the
route of the cable route. A wide temperature range and the avail-
ability of special accessories allows you to create cable routes of
any complexity;

e rigid double-walled corrugated pipes are distinguished by in-
creased ring stiffness, smooth inner wall and are recommended
for use when laying block cable ducts, when laying power cables
of large cross-sections, as well as in areas with high dynamic
load;

e accessories for double-walled pipes.
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m M’Hyuki aBowaposBi rocpposBaHi Tpybu (cepisa 12)
Flexible double-wall corrugated pipes (series 12)

BiamiTHi ocobauBocrTi
Distinctive features

® 30BHiLLHS CTiHKa — ro)poBaHa, BHYTPILIHSA CTiHKa — rnagKka, 3 He3Ha4yHo
XBUAACTICTIO (4151 NONerLweHHs NpoTsHKKN Kabento);

® nocTavatoTbes B 6yxTax (Big 20 go 150 M B 6yxTi);

® naseTn 3 rotoBolo TPybOI YyNakoBylOTb B NAIBKY, WO 3axXMLLAE Bif yib-
Tpadionery;

e MiHIManbHW paaiyc BUrvHy — 8 piameTpis;

® e/1aCTUYHICTb NPU HU3bKUX TeMnepaTypax.

KoMnnekT nocraBku:

¢ 3'egHyBanbHa MydTa (KpiMm 6yxT no 20 m);

® CTanesa NpoTsXKa.

facil

e outer wall - corrugated, inner wall - smooth, with slight waviness to
itate cable pulling);

e delivered in bays (from 20 to 150 m in a bay);

e pallets with finished pipes are packed in a UV-protective film;

e minimum bending radius - 8 diameters;

e elasticity at low temperatures.

Contents of delivery:

e the coil is completed with a coupling (except for 20 m coils);

e the presence of a steel broach.

XAPAKTEPUCTUKM 3HAYEHHSA
SPECIFICATIONS VALUES
MaTtepian MHT (nonieTuneH HM3bKOro TUCKY)
Material HDPE (low pressure polyethylene)

KnimaTnyHe BMKOHaHHS
Climatic performance

ANs NpoknajaHHsa y 6e3noBiTpsiHOMy cepeaoBuwi (I'pyHT, 6eToH), MXN 2
for laying in non-air environment (soil, concrete), NF 2

TexHiuHi ymMoBHM
Technical conditions

TY Y 22.2-31032472-003:2021

Technical Conditions of Ukraine 22.2-31032472-003:2021

CTyniHb 3axucTy
Degree of protection

1P44/55/65 (ACTY EN 60529:2018)

1P44/55/67 (National Standard of Ukraine EN 60529:2018)

TemnepaTtypa MOHTaxy
Installation temperature

Bia -25 °C oo +90 °C
from -25 °C to +90 °C

TemnepaTypa ekcnayartauii
Operating temperature

Big -40 °C go +90 °C (3a BiACYTHOCTI MexaHi4YHUX BNANBIB)
from -40 °C to + 90 °C (in the absence of mechanical influences)

MiHiManbHWIA paaiyc BUTMHY
Minimum bending radius

8 piameTpiB
8 diameters

MpusHayeHHn:

Purpose:

e BMCOKa MHYYKiCTb Tpy6 cepii 12 po3sonse
AONaTV NepeLuKkoan i cTBoptoBaTh kabenbHi Tpacu
6yAb-AKOi CKNaAHOCTI, BpaxoBytoun ocobnmBocTi i
NPoKAajaHHA Ha MiCLEeBOCTI.

YMOBM MOHTaXy:

® [10MYyCKalTbCS TiIbKN NPUXOBaHi BUAW MOH-
Taxy (B I'pyHTi @ab0 B MOHOMITHMUX KOHCTPYKLiAX).

¢ high flexibility of 12 series pipes allows to
overcome obstacles creating cable routes of any
complexity, taking into account features of its lay-
ing on the terrain.

Installation conditions:

e only hidden types of installation are allowed
(in the ground or in monolithic structures).

450 H
YEPBOHWUW KOJIIP / RED COLOUR
. . MEXAHIYHA HASIBHICTb KIJIbKICTb
30BHILHIA ATAMETP BHYTPILUHIA AIAMETP CTINKICTb MYOTH ¥ BYXTI Koa
EXTERNAL DIAMETER INNER DIAMETER MECHANICAL COUPLING QUANTITY CODE
RESISTANCE AVAILABLE IN THE BAY
MM / mm MM / mm H/20cm N/20cm M/ m
Tak / yes 100 121940
40 32 450 -
Hi / no 20 121940N
Tak / yes 150 121950150
50 41,5 450 Tak / yes 100 121950
Hi / no 20 121950N
Tak / yes 100 121963100
63 51,5 450 Tak / yes 50 121963
Hi / no 20 121963N
Tak / yes 50 121975
75 62 450
Hi / no 20 121975N
Tak / yes 50 121990
90 77 450
Hi / no 20 121990N
Tak / yes 100 121911100
110 94 450 Tak / yes 50 121911
Hi / no 20 121911N
Tak / yes 50 121912
125 107 450
Hi / no 20 121912N
Tak / yes 50 121916
160 137 450
Hi / no 20 121916N
Tak / yes 35 121920
200 172 450
Hi / no 20 121920N
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450 H
YOPHWW KOJIP / BLACK COLOUR

(=%

. . MEXAHIYHA HASIBHICTb KINbKICTb
30BHILHIN ATAMETP BHYTPILHIA AIAMETP CTIMKICTb MY®TH Y BYXTI Kon
EXTERNAL DIAMETER INNER DIAMETER MECHANICAL COUPLING QUANTITY CODE

RESISTANCE AVAILABLE IN THE BAY
MM / mm MM / mm H/20cm N/20cm M/ m
Tak / yes 100 121940A
40 32 450
Hi / no 20 121940AN
Tak / yes 100 121950A
50 41,5 450
Hi / no 20 121950AN
Tak / yes 100 121963100A
63 51,5 450 TaK / yes 50 121963A
Hi / no 20 121963AN
Tak / yes 50 121975A
75 62 450
Hi / no 20 121975AN
Tak / yes 50 121990A
90 77 450
Hi / no 20 121990AN
Tak / yes 100 121911A100
110 94 450 Tak / yes 50 121911A
Hi / no 20 121911AN
Tak / yes 50 121912A
125 107 450
Hi / no 20 121912AN
Tak / yes 50 121916A
160 137 450 -
Hi / no 20 121916AN
Tak / yes 35 121920A
200 172 450
Hi / no 20 121920AN
450 H, Y/IbTPA®IOJIETOCTINKA / RESISTANT TO UV
YOPHUUN KOJIIP / BLACK COLOUR

. . MEXAHIYHA HASIBHICTb  KUIbKICTb Y
30BHILIHIA ATAMETP BHYTPILIHIN AIAMETP CTIAKICTb MYOTH BYXTI koA
EXTERNAL DIAMETER INNER DIAMETER MECHANICAL COUPLING QUANTITY CODE

RESISTANCE AVAILABLE IN THE BAY
MM / mm MM / mm H/20cm N/20cm M/ m

Tak / yes 100 121940UF

40 32 450
Hi / no 20 121940NUF
Tak / yes 100 121950UF

50 41,5 450
Hi / no 20 121950NUF
Tak / yes 50 121963UF

63 51,5 450
Hi / no 20 121963NUF
Tak / yes 50 121975UF

75 62 450
Hi / no 20 121975NUF
Tak / yes 50 121990UF

90 77 450
Hi / no 20 121990NUF
Tak / yes 50 121911UF

110 94 450
Hi / no 20 121911NUF
Tak / yes 50 121912UF

125 107 450
Hi / no 20 121912NUF
Tak / yes 50 121916UF

160 137 450
Hi / no 20 121916NUF

3riaHo 3 ISO 9969:2016

Mpu 3amoBneHHi 6inbwe 3000 MeTPiB AONYCKAETHLCA:

e yriakoBka Tpy6 B 6yxTu 6inbLuoi MiCTKOCTI;

® BUrOTOBJIEHHSA TPY6 3i CTiHKaMuM HeobXiAHOro KoNbopy;

® BUrOTOBJIEHHSA TPY6 3i 3MIHEHUM NMOKa3HUKOM MeXaHi4HOi CTIKOCTI.

3a 6a)kaHHAM 3aMOBHMKa NapTia rHy4yknx rodppoBaHux ABolwapoBux Tpy6 6peHay [IKC 3a6e3neyyerbcsa NacnopToM sIKOCTI.

According to ISO 9969:2016

With an order volume of more than 3000 meters, it is allowed:

e packing pipes into coils of larger capacity;
e production of pipes with walls of the required color;

e production of pipes with a modified index of mechanical resistance.

At the request of the customer, a batch of flexible corrugated double-walled pipes DKC is supplied with a quality certificate.
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m XXopcTki gBowaposi roppoBaHi Tpyé6mu (cepis 16)
Rigid double-wall corrugated pipes (series 16)

BiamiTHi ocobauBocrTi
Distinctive features

® 30BHIiLLUHA CTiHKa — roppoBaHa, BHYTPILLHSA CTiHKa — rajka;
® niaBULLEHA KiNbLEBA XXOPCTKICTb;

® MOCTaYaloTbCS Y BiApi3kax no 6 m;

® MiHiManbHW paaiyc BurnHy — 40 aiameTpis;

® MillHa BHYTPILLUHA CTiHKa.

KoMnnekT nocraBku:

* KOXEH BiAAPi30K KOMMNEKTYETLCS OAHIED 3'€AHYBANBHOI MYdTOIO.

outer wall - corrugated, inner wall - smooth;
increased ring rigidity;

supplied in lengths of 6 m;

the minimum bending radius is 40 diameters;
solid inner wall.

Contents of delivery:

each section is completed with one connecting sleeve.

XAPAKTEPUCTUKM 3HAYEHHS
SPECIFICATIONS VALUES
Marepian MHT (nonieTuneH HM3bKOro TUCKY)
Material HDPE (low pressure polyethylene)

KniMmaTnyHe BUMKOHaHHS
Climatic performance

ANs NpoknafaHHsa y 6e3nosiTpsaHoMy cepeposuLi ('pyHT, 6eToH), MXN 2
for laying in non-air environment (soil, concrete), NF 2

TexHiuHi ymoBM
Technical conditions

TY Y 22.2-31032472-003:2021

Technical Conditions of Ukraine 22.2-31032472-003:2021

CTyniHb 3axucty
Degree of protection

1P44/55/65 (ACTY EN 60529:2018)
IP44/55/66 (National Standard of Ukraine EN 60529:2018)

TemnepaTypa MOHTaxy
Installation temperature

BiA -40 °C oo +90 °C
from -40 °C to +90 °C

TemnepaTypa ekcnnyartauii
Operating temperature

Big -40 °C go +90 °C (3a BiACYTHOCTI MexaHi4YHUX BNIUBIB)
from -40 °C to + 90 °C (in the absence of mechanical influences)

MiHiManbHWIA paaiyc BUTMHY
Minimum bending radius

40 piameTpiB
40 diameters

[=%

MpusHayeHHs:

® NpoknaaaHHsa 6104HOT KabenbHOI kaHanizaLii;

® yKiaAaHHs cunoBux kabenis BennKOro ne-
peTUHY Ha AinsiHkax 3 cepeHiMu (450 H) Ta Bu-
coknmMu (750 H) AMHaMIYHMMKN HaBaHTaXXEHHSMM.

PekoMeHAYyETLCA BUKOPUCTOBYBaTH:

® npu 6104HOMY yKnaaaHHi Tpy6;

® Mpy NpokafaHHi B Tpybax Baxkoro kabento;

® Ha AiNsHKaX 3 BUCOKUM HaBaHTaXeHHAM (nig,
aBTOMOGINILHUMK, 3aNI3HUYHUMKU JOPOraMu, 3MiTHO-
nocagKoBMMKU CMyramu TOLLO);

YMOBM MOHTaXy:

® [OMYCKaOTLCSA NULLE NPUXOBaHI BUAN MOHTa-

Purpose:

¢ laying of block cable sewerage;

¢ laying of power cables of large cross-sec-
tion, on sections with medium (450 N) and
high (750 N) dynamic loads.

It is recommended to use:

¢ at block laying of pipes;

e when laying heavy cable in pipes;

¢ on high-load areas (under highways, rail-
ways, runways, etc.);

Installation conditions:

e only concealed types of installation are
allowed (in the ground or in monolithic struc-

Xy (B I'pyHTi @60 B MOHONITHUX KOHCTPYKLISIX). tures).
450 H
YEPBOHMWIA KOJIP / RED COLOUR
3O0BHILWHIN OIAMETP BHYTPILUHIN OIAMETP MEXAHIYHA CTIWNKICTb AOBXXWHA BIAPI3KIB Koa
EXTERNAL DIAMETER INNER DIAMETER MECHANICAL RESISTANCE LENGTH OF SEGMENTS CODE
MM / mm MM / mm H/20cm N/20cm M/ m
110 94 450 6 160911
125 107 450 6 160912
160 137 450 6 160916
200 172 450 6 160920
450 H
YOPHWM KOJIIP / BLACK COLOUR
3OBHILLHIA ATAMETP BHYTPIWHIW AIAMETP  MEXAHIYHA CTIAKICTb  [IOBXMHA BIAPI3KIB koA
EXTERNAL DIAMETER INNER DIAMETER MECHANICAL RESISTANCE LENGTH OF SEGMENTS CODE
MM / mm MM / mm H/20cmM N/20cm M/ m
110 94 450 6 160911A
125 107 450 6 160912A
160 137 450 6 160916A
200 172 450 6 160920A
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750 H (NMOCUJNEHI TPYBU/ REINFORCED PIPES)
YEPBOHWWN KOJIIP / RED COLOUR

3OBHILLHIA BHYTPILHIN MEXAHIYHA KINIbLUEBA AOBXXWUHA

AIAMETP OIAMETP CTIMKICTb JKOPCTKICTb* BIAPI3KIB Koa

EXTERNAL INNER MECHANICAL RING LENGTH OF CODE

DIAMETER DIAMETER RESISTANCE RIGIDNESS* SEGMENTS

MM / mm MM / mm H/20cMm N/20 cm KMNA/ kPA M/ m
110 94 750 12 6 160911-12K
125 107 750 10 6 160912-10K
160 137 750 8 6 160916-8K
200 172 750 8 6 160920-8K

750 H (MOCUNEHI TPYBUN/ REINFORCED PIPES)
YOPHUWN KOJIIP / BLACK COLOUR
30BHILWHIN BHYTPILUHIN MEXAHIYHA KINbUEBA AOBXXWHA

AIAMETP OIAMETP CTIAKICTb JKOPCTKICTb* BIAPI3KIB Koa

EXTERNAL INNER MECHANICAL RING LENGTH OF CODE

DIAMETER DIAMETER RESISTANCE RIGIDNESS* SEGMENTS

MM / mm MM / mm H/20cm N/20cm kMA/ kPA M/ m
110 94 750 12 6 160911A-12K
125 107 750 10 6 160912A-10K
160 137 750 8 6 160916A-8K
200 172 750 8 6 160920A-8K

* 3rigHo 3 ISO 9969:1994
* according to ISO 9969:1994

Mpwn 3amoBneHHi 6inbwe 3000 MeTpiB AONYCKAETbCSA:

® BUroTOBJIEHHSA TPY6 3i CTiHKaMuM HeobXiAHOro Konbopy

® BUrOTOBJIEHHSA TPY6 3i 3MiHEHMM NOKa3HMKOM KiNbLEBOT XXOPCTKOCTI

3a 6a>kaHHAIM 3aMOBHMKa NMapTif XKOPCTKUX roppoBaHmx aAsBoliapoBux Tpy6 6peHay [AKC 3a6e3neyyerbcsa NacnopTom AAKOCTI.

If the order volume is more than 3000 meters, the following is allowed:

e production of pipes with walls of the necessary color

e production of pipes with the changed indicator of ring rigidity

At the request of the customer the party of rigid corrugated double-walled pipes DKC is supplied with the quality passport.
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m OCHOBHI akcecyapm
Basic accessories

Mydra 3'egHyBanbHa
Coupling connecting

L
N l] ad
=]
o/ D2
L Ao o,
3arnyuwka
Plug
@D
— pm
9]
oA

MpusHauyeHHn:

® MeXaHi4yHe Hepo3'eMHe 3'€eAHaHHA THYUYKnX,
XOPCTKUX roppoBaHnX ABoLiaposux Tpyb ogHoro
AiameTpa.

XapaKTepucTukum:

e MaTtepian: nonieTunex;

e TemnepaTypa ekcnayatauii: Big -40 ao +90 °C;
e CTyNiHb 3axucTy: IP40 6e3 yuwinbHioBayiB i
IP55 3 KinbueM yuwinbHOBaya;

e MexaHiyHi 3aMKM, WO NiABULLYIOTb HaAINHICTb
3'efHaHHs;

e CTiIMKICTb A0 ynbTpadioneTy.

Purpose:

e mechanical permanent connection of flexible,
rigid corrugated double-walled pipes of the
same diameter.

Characteristics:

e material - polyethylene;

e operating temperature: from -40 to +90 °C;
e degree of protection: IP 40 without gaskets
and IP55 with a sealing ring;

e mechanical locks that increase the reliability
of the connection;

e resistance to ultraviolet light.

DIAMETP PO3MIPU, MM koA

DIAMETER DIMENSIONS, mm CODE
MM / mm @ D1 @ D2 o D3 L
@ 40 37,5 40 45 81 015040
@ 50 45 51 60 95 015050
@ 63 58 64 72 104 015063
@75 72 76 82 150 015075
@ 90 86 92 102 148 015090
@ 110 105 111 123 200 015110
@ 125 120 126 135 200 015125
@ 160 154 164 172 200 015160
@ 200 188 202 214 242 015200

NMpusHavyeHHA: Purpose:

® 3aXMCT FHYYKMX, KOPCTKMX rocpoBaHNX
ABOLIAPOBUX TPyb 3 BiIbHMX KiHUIB Bif
nonagaHHs Bonoru i 6pyay B npoueci MOHTaxy,
eKkcnyaTauii Ta 36epiraHHs.

XapaKTepucTukum:

e MaTepian: nonieTuneH;

e TemnepaTypa ekcnayaradii: Big -40 go +90 °C;
e CTyNiHb 3axucTy: IP40 6e3 ywinbHoBaviB

i IP55 3 KinbuemM yuwinbHoBava.

e protection of flexible, rigid corrugated
double-walled pipes from the free ends from
moisture ingress and dirt during installation,
operation and storage.

Characteristics:

e material: polyethylene;

e operating temperature: from -40 to +90 °C;
e degree of protection: IP40 without gaskets
and IP55 with O-ring.

AIAMETP PO3MIPU, MM Kon

DIAMETER DIMENSIONS, mm CODE
MM / mm 2T 2D oA H L
@50 50 55 51 10 11 023050
@ 63 63 68 65 27 29 023063
@75 75 79 77 27 29 023075
@ 90 90 98 92 33 35 023090
@ 110 110 119 112 32 34 023110
@ 125 125 132 127 32 34 023125
@ 160 160 168 162 32 34 023160
@ 200 200 208 204 47 50 023200
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Knacrepm (Tpumaui BiagcraHni)
Clusters (distance holders)

OauHapHuii
Single
MNMpusHayeHHsA: Purpose:
® 3akpinneHHs Tpy6, 3anobiraHHs 3MilLeHH!o, e fastening pipes, preventing displacement,
36epexeHHs BiACTaHi MiX THYUYKUMU, KOPCTKUMMU maintaining the distance between flexible, rigid
rodpoBaHnMn ABOLIAPOBMMUK Tpybamu oaHOro corrugated double-walled pipes of the same
AiameTpa. diameter.
XapakTepucTuku: Characteristics:
e Martepian: noninponinex; e material: polypropylene;
e TeMnepaTypa ekcnnyartauii: Bia -40 ao +90 °C; e operating temperature: from -40 to +90 °C;
e criewianbHi Nasu Ans 3'€AHaHHA MiX coboto. ¢ have special grooves for connection to each
other.
AIAMETP PO3MIPU, MM koA
L1 S DIAMETER DIMENSIONS, mm CODE
L2 MM / mm L1 L2 H R S
—
Y ] @ 110 140 112 142 56 25 025111
P P @ 125 150 127 140 63 25 025121
q =] @ 200 230 202 240 101 40 025201
I
DS
q o
o -]
L —
MoasiitHun
Double
NMpusHayeHHnA: Purpose:
® 3aKpinneHHs Tpy6, nepelikosa 3MileHH!o, e fixing pipes, preventing displacement,
36epexeHHs BiACTaHi MiXK THYYKUMU, KOPCTKUMU maintaining the distance between flexible, rigid
rocdpoBaHnUMK ABOLIAPOBMMUK TpybaMu oaAHOIO corrugated double-walled pipes of the same
AiameTpa. diameter.
XapaKTepucTuku: Characteristics:
e MaTtepian: noninponinex; e material: polypropylene;
e TemnepaTypa ekcnayarauii: Big -40 go +90 °C; e operating temperature: from -40 to +90 °C;
e criedianbHi Nasu aAns 3'egHaHHSA Mix coboto. * have special grooves for connection to each
other.
AIAMETP PO3MIPU, MM koA
DIAMETER DIMENSIONS, mm CODE
MM / mm L1 L2 L3 H R S
@ 90 238 92 124 100 46 25 025902
P @ 110 284 112 142 142 56 25 025112
2 & @ 125 314 127 164 140 63 25 025122
q E @ 160 390 163 200 175 82 30 025162
P P
L3
MoTpiHun
Triple
MpusHaveHHA: Purpose:
® 3aKpinneHHs Tpyb, nepewkosa 3MilleHHIo, e fixing pipes, preventing displacement,
36epexeHHs BiACTaHi MK FTHYYKUMU, KOPCTKUMU maintaining the distance between flexible, rigid
roppoBaHMMK ABOWAPOBUMU TpyHaMun ogHOro corrugated double-walled pipes of the same
ApiameTpa. diameter.
XapaKTepucTmkm: Characteristics:
e MaTepian: noninponinex; e material: polypropylene;
e TemnepaTypa ekcnnyaradii: Big -40 go +90 °C; e operating temperature: from -40 to +90 °C;
e crneuianbHi Nnasun ang 3'eagHaHHA MiXx coboto. ¢ have special grooves for connection to each
other.
DIAMETP PO3MIPU, MM koA
) L1 DIAMETER DIMENSIONS, mm CODE
L2 MM / mm L1 L2 L3 H R S
S @ 110 428 112 142 142 56 25 025113
@ 125 490 127 164 140 63 25 025123
B = = @ 160 602 163 200 175 82 30 025163
L3 L3
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YW inibHIOBaJIbHE Ki/ibLie
Sealing ring

Mpu3HayeHHn:

e repMeTusauis Micub 3'€QHAHHS THYUYKUX,
XOPCTKMX rodpoBaHMx ABolaposux Tpyb 3i
3'€eAHYBaNbHMMKN MydTaMu, 3arnyLiKamm.
XapakTepucTtukm:

e MaTepian: ryma;

e TemMnepaTypa ekcrnnyartaduii: Bia -25 Ao +90 °C;
e CTyniHb 3axucty: IP55 3 akcecyapamu.

Purpose:

e sealing of joints of flexible, rigid
corrugated double-walled pipes with
couplings, plugs.

Characteristics:

e material: rubber;

e operating temperature: from -25 to +90 °C;
e degree of protection: IP55 with accessories.

— AIAMETP PO3MIPU, MM BATA KoAa
DIAMETER DIMENSIONS, mm WEIGHT CODE
| MM / mm @ BHYTp./ @ int. @ 30BHIW./ O out. A r/g

@ 50 39,00 49,50 2,00 1,9 016050
B 263 50,00 62,50 2,00 2,1 016063
Ei é @75 60,40 74,60 2,00 5,0 016075
E E @90 70,00 93,00 2,50 7,0 016090
X @ 110 87,00 110,70 4,20 13,0 016110
@ 125 100,00 128,70 3,00 18,0 016125
o ° @ 160 131,00 164,50 4,00 29,0 016160
; @ 200 166,00 204,50 5,00 59,0 016200

CurHanbHa cTpiuka "Obepe)xxHo kabenb"
Signal tape "Ob6epexxHo kabenb"

NMpusHauyeHHA:

® MpusHayveHa ANs yknagaHHsA B TPaHLesX Haj
kabenbHUMKM Tpacamu.

© 3aCTOCOBYIOTb A/19 3anobiraHHs YLWKOAKEHb
kabenbHWX NiHil NPy NpoBeAEHHI 3eMeNbHUX pPobiT.

Purpose:

e is intended for laying in trenches over cable
routes.

e used to prevent damage to cable lines during
earthworks.

LUMPUHA KONIP MATEPIAN KUIbKICTb ¥ BYXTI koA
WIDTH COLOR MATERIAL QUANTITY IN THE BAY CODE
MM / mm M/ m
150 . nonietunex / polyethylene 250 ST150
———————  4epBOoHui1 / red -
300 nonietunex / polyethylene 250 ST300
MpoTsa)kka 3 HEUJIOHY
Nylon broach
MpusHauyeHHn: Purpose:

® NpUCTpiit baraTtopa3oBoro BUKOPUCTaAHHS

AN 3aKnagaHHa kabento B Tpybu abo kaHanmn

6yAiBenbHUX KOHCTPYKLiW.

BiamiHHi oco6nuBocTi:

e mMaTepian: HewnoH;

® 0119 3pYYHOCTI BBEAEHHS NPOTAXKN B Tpyby Ha

KiHLi NPOTAXKM € FHY4YKa NPYXWHHA HanpsAMHa;

’ e Ana 3pyyYHOCTi dikcauii kabento Ha NpoTsXUi €

—_— KpiMunbHE BYLLKO.

e is a reusable device for laying cables into
pipes or channels of building structures.
Distinctive features:

e material: nylon;

e for the convenience of inserting the broach
into the pipe, there is a flexible spring guide at
the end of the broach;

¢ for the convenience of fixing the cable on the

broach there is a fixing ear.
L PO3MIPU, MM YMAKOBKA Koa
D DIMENSIONS, mm PACKAGING CODE
D L wr. / pes.

— e — N —— @3 5 1 59405
—'T @3 10 1 59410
@3 15 1 59415
@4 20 1 59420
@4 25 1 59425
@4 30 1 59430
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m [loaaTKkoBi akcecyapm
Optional accessories

OornapoBuN NPUCTPiN 6e3 KPULLKK
Inspection device without cover

MpusHauyeHHA:

* nepexia 3 ogHoro agiamMeTtpa Tpyb Ha iHWWUIA,
BMKOHaHHS BiaBoAiB kKabenis i npoBoais Big
kabenbHOI kKaHanizauii, NpucTpilit baratopisHeBOi
KOHCTPYKLUIi kabenbHOi KaHanisauii.
XapaKTepucTukm:

e MaTepian: noninponinex;

e TemnepaTypa ekcnayaradji: Bia -40 °C go +90 °C;
e CTyniHb 3axucty: IP65;

® 3 YOTUPbLOX CTOPIH crneuianbHi BUOUBHI
BBOAM ANS ABOLAPOBUX TPy6.

CIPWiA KONIP / GREY COLOUR

Purpose:

¢ transition from one pipe diameter to another,
execution of cable and wire branches from
cable ducts, device of a multi-level structure of
cable ducts.

Characteristics:

e material: polypropylene;

e operating temperature: from -40° C to +90 °C;
» degree of protection: IP65;

e on four sides special knock-out entries for
double-walled pipes.

FABAPUTHI PO3MIPU, MM YNAKOBKA Koa
OVERALL DIMENSIONS, mm PACKAGING CODE
A H H1 H2 wr. / pcs.
A . 200 200 180 100 1 025120
} ! 300 295 273 147 1 025130
L 400 394 368 196 1 025140
550 520 484 266 1 025155
A H H1 H
H2 -
3EJIEHUUN KOJNIP / GREEN COLOUR
FABAPUTHI PO3MIPU, MM YNAKOBKA Koa
OVERALL DIMENSIONS, mm PACKAGING CODE
A H H1 H2 wr. / pcs.
200 200 180 100 1 025120G
300 295 273 147 1 025130G
400 394 368 196 1 025140G
550 520 484 266 1 -
Kpuwka ana ornsaaoBoro npucTporo
Cover for inspection device
NMpusHayeHHn: Purpose:

* nepexia 3 ogHOro aiameTpa Tpy6 Ha iHWWNA,
BUKOHaHHS BiaBoAiB Kabenis i NpoBoAiB BiA
kabenbHOi KaHanisauii, NnpucTpiit 6aratopiBHeBol
KOHCTPYKLUIii kabenbHOi kaHanisauii.

¢ transition from one pipe diameter to another,
execution of cable and wire branches from
cable ducts, device of a multi-level structure of
cable ducts.

-8 - XapaKTepucTukm: Characteristics:
It . . . : .
g | e MaTepian: noninponinex; e material: high-strength polypropylene;
| | * TemMnepaTypa ekcrnyartadii: Big -40 °C go +90 °C; e operating temperature: from -40° C to +90 °C;
£ ..‘r? 1 ® CTyniHb 3axucty: IP65. o degree of protection: IP65.
y
o e —
| .
é_ i CIPUN KOJIIP / GREY COLOUR
FABAPUTHI PO3MIPU, MM YMNAKOBKA Koa
OVERALL DIMENSIONS, mm PACKAGING CODE
A A wr. / pcs.
200 1 025220
300 1 025230
400 1 025240
A 550 1 025255
3EJIEHUM KOJNIP / GREEN COLOUR
FABAPUTHI PO3MIPU, MM YMNAKOBKA Koa
OVERALL DIMENSIONS, mm PACKAGING CODE
A wr. / pcs.
200 1 025220G
300 1 025230G
400 1 025240G
550 1 -
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m NMpu3HayeHHs | 0CO6/MBOCTI 3aCTOCYyBaHHSA
ABowapoBux Tpy6 cepin 12i 16
Purpose and features of the use
of double-walled pipes 12 and 16 series

KopucHi BigoMocrTi
Useful information

Cuctema kabenenpoBoAiB — 3aKpuTa KOHCTPYKLUIis, sika 36upa-
€TbCS 3i cneuianbHMX KabenbHUX Tpyb i akcecyapis, i Npu3HaueHa
OJ1S1 3aXUCTY i30/1bOBaHMX MpPOBOAIB, KabeniB Ans eneKTPUYHUX i
TEeNeKoMYHiKauiiHMX YyCTaHOBOK, CUCTEM CMrHani3auii Ta 3B's3Ky.

Tpaca kabenbHOi KaHanisauii NnoBMHHa BigNoBigaTK HacTyn-
HWM BUMOraMm:

e MATWU MiHIMaNbHY AOBXWHY;

® MATWU MiHIManbHY KifIbKiCTb NepeTUHIB 3 BYJIMYHUMUM NPOi3-
AaMu, Aoporamu, TpaMBaMHUMM WAAXAMU i 3aNi3HUWYHUM TpaH-
CNopToM;

e 3abe3neuyBaTu HaWoMTUManNbHIWWIA AoCcTyn Ao kabenis
niag 4ac ekcnnayaTtauii (MiHiMi3yBaBWM BUTpaTU) Ta MOXJUBICTb
36iNblIEHHS NMPOMNYCKHOI CMPOMOXHOCTI KabenbHOi Mepexi;

e BiANOBiAaTV reHepanbHOMY MJaHy PO3BUTKY iHXEHEepPHUX
KOMYHiKauih Ha Hanbnmxui 5-10 pokis.

B kabeneHecyumx cuctemMax MOX/IvMBE BUKOPUCTaHHS Kabe-
N0 3 NonerweHnMmn 3axmcHMMmn obonoHkamm, 3okpema kabento
6e3 mMeTaneBoi 6poHi. Lle 3abe3neuyye 3HUXKEHHS cobiBapTOCTi
kabenbHUx niHih. MiHiMmanbHe gonyctume 3arnubneHHss kabe-
nenpoBoAiB:

- Nig niwoxigHo YyacTuHotw Bynuub — 0,7 M;

-y ABOpax i TeXHIYHNX cMyrax y Burasai rasoHis — 0,7 m 3
npoknagaHHAM CUFHaNbHOI CTPiYKK NoBepx kabenio;

- NiA NPOi3HOK YacTUHOW By AUUb | naow — 1 m;

- Ha BiacTaHi 40 5 M y Micuax BBeaeHHs y 6yaisnto abo ka-
6enbHUi konoaasb — 0,5 M.

MakcumanbHa rmmMbuHa NpoknagaHHsA HUXHBOrO psay Tpy6
BCT@HOBJ/IIOETbLCS 3aBASKWU MOXIMBOCTI 36epiraHHs Tpybamm
KpYyrnoi ¢opMu nonepeyHoro NepeTuHy, 3 ypaxyBaHHSAM Kpali-
HbOI AOMNYCTMMOT oBasibHOCTI Tpybu B 5%. CTyniHb aedopmauii
3aNeXuTb Bif CYKYMHOCTI MOX/UBUX BMNMBIB BEPXHLOIO I'PyH-
Ty, TP@HCNOPTHUX 3acobiB, NpoMep3aHHs, TUNYy r'pyHTIB TOLO.

KabenbHi TpybonpoBoan 3 aABowapoBux Tpyb HecTinki ao
pPO3MNOBCIOAXEHHS BOTHIO, TOMY ANS1 AOTPUMAHHS BUMOT MOXeX-
HOi 6e3nekn Npu NpoekTyBaHHi kabenbHUX Marictpanen 3 ABO-
waposu Tpyb HeobXxiaHoO:

1. MpoBoOANTN NuUWe NPUXOBaHi BMAW eNeKTpOonpoBOAOK B
rpyHTi abo 3aMoHoOsiYeHO BcepeauHi 6eToHHMX (3ani3o6eToH-
HUX) KOHCTPYKLUIN.

2. Ans 3anobiraHHs NOTPanAsSiHHIO MNOBITPS B 30HWM MOXJ/TIMBO-
ro 3aropsiHHs kabenw i BUXoA4iB NPOAYKTIB FOpiHHA Topui Tpy6,
SAKi BUX0oAATb 3 6yAiBeNbHMX KOHCTPYKUIN, HEOBXiAHO yLWinb-
HIOBaTW CepTUdiKOBaHMMN HEroOpHYMMM MaTepianamu Bignosia-
Ho po Bumor HAMB B.05.023-2005/111 Ha rMnbunHy He MeHwe
150 MM. Y kabenbHuMX cnopyaax 30BHiWHI o6onoHkK kabenis
HeobxiaHo 3axuwaTn BignosiaHo o HAMB B.05.023-2005/111.

3. Cekuii kabenenpoBoaiB, B siKi BKagatoTbcs kabeni, Heob-
XiAHO BNOpsiAKyBaTK Ta 06pobuTU NPOTUNOXEXHUMN 3acobamu:

- Ans Tpy6 3 BHYTpiWHIiM agiametpom o 100 MM — MacCTUKOO
repMeTusyBanbHOi Heroptoyoi MIKM Ha rnmnbuHy 3aknagaHHs
He MeHwe sk 200 MM;

- ansi Tpy6 3 BHYTpiWHIM giameTpom 6inbwe 100 MM - BOrHe-
3axMcHMMKM noaywkamu MMY a6o MMB B noegHaHHi 3 MacTMKOO
MIKMN Ha rnnbuHy 3aknagaHHs He MeHwe sk 300 MM.

MpoknagaHHs Tpyb6 MoXe NpoOBOAMTUCSA NpU TemnepaTypi BiA
-15°C pgo +50 °C (aonyckaetbcsa go -25 °C). MNpwu 3'egHaHHi Tpyb
MydTaMn 3 BUKOPUCTAHHAM FYMOBMUX YLUiNbHIOBaYiB Npu Temne-
patypax Hmx4ye -10 °C HeobxiaHO HarpiBaTu Micusl 3'€gHaHHS
(TemnepaTtypa HarpiBaHHs Big +40° no +50 °C).

3'eqHaHHA ABOlapoBuXx Tpy6.
Mpn MoHTaxi 3'egHyBanbHOI MydTn HeobXigHO BCTAaHOBUTU
rymoBi yLinbHIOBaNbHi Kinbus Ha Apyri Bi4 Kpato nasu rodpu

Cable duct system - a closed structure, which is assembled
from special cable ducts and accessories, and is designed to
protect insulated wires, cables for electrical and telecommu-
nications installations, alarm and communication systems.

The cable sewer route must meet the following require-
ments:

e have a minimum length;

e have a minimum number of intersections with street
passages, roads, tramways and rail transport;

e provide the most optimal access to cables during opera-
tion (minimizing costs) and the ability to increase the capac-
ity of the cable network;

e comply with the general plan for the development of en-
gineering communications for the next 5-10 years.

In cable-carrying systems it is possible to use a cable with
lightweight protective sheaths, in particular a cable without
metal armor. This reduces the cost of cable lines. Minimum
allowable deepening of cable lines:

- under the pedestrian part of the streets - 0.7 m;

- in yards and technical strips in the form of lawns - 0,7
m with laying of a signal tape over a cable;

- under the carriageway of streets and squares - 1 m;

- at a distance of up to 5 m at the points of entry into the
building or cable well = 0.5 m.

The maximum depth of laying of the bottom row of
pipes is established thanks to a possibility of storage by
pipes of round form of cross section, taking into account
the extreme admissible ovality of a pipe in 5%. The de-
gree of deformation depends on the set of possible effects
of the upper soil, vehicles, freezing, soil type and so on.
Cable pipelines from double-walled pipes are unstable to fire
propagation therefore for observance of requirements of fire
safety at designing of cable highways from double-walled
pipes it is necessary:

1. Carry out only hidden types of electrical wiring in the
ground or monolithic inside concrete (reinforced concrete)
structures.

2. To prevent air from entering the areas of possible
ignition of the cable and exits of combustion products, the
ends of pipes coming out of building structures must be
sealed with certified non-combustible materials in accor-
dance with the requirements of HAMB B.05.023-2005/111
to a depth of at least 150 mm. In cable structures, the
outer sheaths of cables must be protected in accordance
with HAMNB B.05.023-2005/111.

3. Sections of cable ducts in which cables are laid must be
arranged and treated with fire-fighting means:

- for pipes with an internal diameter up to 100 mm - mas-
tic of sealing nonflammable MGKP on depth of laying not less
than 200 mm;

- for pipes with an internal diameter of more than 100 mm
- fire-retardant pillows PPU or PPV in combination with mastic
MGKP on depth of laying not less than 300 mm.

Laying of pipes can be carried out at a temperature from
-15 °C to +50 °C (it is allowed to -25 °C). When connecting
pipes with couplings using rubber seals at temperatures be-
low -10 °C, it is necessary to heat the joints ((heating tem-
perature from +40° to +50 °C).

Connection of double-walled pipes.

When installing the coupling, it is necessary to install
rubber sealing rings on the second from the edge of the
groove corrugations of the connecting pipes. The ends of the
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Tpy6, wo 3'eaHytoTbes. KiHui Tpyb HeobxigHo i3 3ycmnnsam BcTa-
BWUTU B 06MeXyBanbHUIA BUCTYN MydTU AO MOBHOMO BBEAEHHS
(anB. Cxemy 1, 2).

Cxema 1 / Scheme 1

BcraHOBNeHHA KnacTepiB.

[Ba abo binbwe kabenenposBoan HeobXxigHO yknagaTu napa-
nenbHO, He AOoMNyCKak4yn NepeTuHIB YM HakNagaHHS oaHiel Tpybu
Ha iHWYy. [InS ubOro 3aCTOCOBYIOTb KAaCcTePU, LLO BCTAHOB/IOKOTb-
CSl Ha BiacCTaHi 2 M oaunH Big ogHoro (Puc. 1).

BukopucTaHHA 3arnyLuokK.

Mpw yknaaaHHi Ta MOHTaxi kabenenpoBoaiB HEO6XiAHO yHMKATK
3acMiyeHHs kaHanis Tpy6. [ns uboro BCi BiNibHi KiHUi Tpy6 MOBUHHI
6yTn WiNnbHO 3aKkpwTi 3arnywkamun (Ans 3abesneyvyeHHs repmeTuy-
HOCTi Tpy60NpoBOAY BUKOPUCTOBYHOTLCS 3aryLLUKW 3 KilbLEM YLLinb-
HtoBaya) (Puc. 2). MNpwn nepepsi B poboTi 6inbwe 1 gobu TpaHwel
Cnif 3axX1LLATK BiA 3aTOMJIEHHS BOAOHO.

Puc. 1. 3acTtocyBaHHs knacTtepiB ans 6aratopiBHeBoi kabesbHOI KaHanizauii.
Fig. 1. Application of clusters for multilevel cable duct.

OrnsapoBi po3noAinbHi konoassi.

MnacTtMacosi ornaaosi po3noAinbHi KONoas3i BUKOPUCTOBYHOTLCS
ONa BCTaHOBMEHHS €NeMEeHTIB KOMyTauii, po3rany>XeHHs naHutora i
peaykuii Mix pisHMMuM giameTpamu Tpy6. Cnocib yCTaHOBKU — B PPYHT,
nia 3anuBaHHSA B 6eTOH. Po3noainbHi Konoassi nuio- i BONOrocTin-
Ki (IP65), a TakoX 3axuLaloTb Bif MEXaHIYHUX Ta XiMiYHMX MOLLKO-
DKEHb.

pipes must be forcefully inserted into the limiting protrusion
of the coupling as far as it will go (complete insertion) (see
Scheme 1, 2).

D1
D2
dm

MoHTax 3'egHyBanbHOi My¢Tin: 1, 3 — BUCTYn; 2 — ryMOBe Ki/lble yLi/lbHIoBaya;

4 — 0bMexyBasibHWI BUCTY MydTH.

Installation of the connecting sleeve: 1, 3 - ledge; 2 - rubber sealing ring; 4 - limit-
ing protrusion of the coupling.

CxemMma 2 / Scheme 2

Installing clusters.

Two or more conduits must be laid in parallel, avoiding cross-
sections or laying one pipe on top of another. To do this, use
clusters that are installed at a distance of 2 m from each other
(Fig. 1).

Using plugs.

When laying and installing pipelines it is necessary to avoid
clogging of pipe channels. To do this, all free ends of the pipes
must be tightly closed with plugs (if necessary, to ensure the
tightness of the pipeline used plugs with a seal ring) (Fig. 2).
If the break is more than 1 day, the trench should be protected
from flooding.

Puc. 2. 3arnyuwka
Fig. 2. Plug

Inspection distribution wells.

Plastic inspection, distribution wells are used for installation of
elements of switching, branching of a chain and reduction between
various diameters of pipes. Method of installation - in the ground,
under pouring into concrete. Distribution wells are dust and mois-
ture resistant (IP65), as well as protect against mechanical and
chemical damage.
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PekomeHpauii Woao BBeAeHHA kabenro B ABOWAapoBi rog-
poBaHi Tpy6m.

MpoTaryesatn kabenb B kabenenposig AOMYCTUMO TiNbKK 3a A0-
NMOMOrOK KanpoHOBOro Tpoca. BukopucraHHs ApOoTAHOI NaH4Yoxu abo
CTaneBoro Tpoca HenpunycTumo. LLlo6 He NoWKoANTM BHYTPILHIN
wap Tpy6, HeobxigHO BMKOPUCTOBYBATU CreuianbHi 3axonaBaui
(Cxema 3). 30BHiWwHiM giameTp 3axonoBaya (D) noBuHeH nepesu-
LLlyBaTW 30BHILWHIM aiameTp kabento (d) Ha 3HAYeHHSs, AKe YHEMOX-
JINBJTIOE PYMHYBaHHSA BHYTPILLIHBOI 060/10HKN TPYOW KPaEM 30BHILLHBOT
060n0HKM Kabento. [JoBXKWHa 3axon/oBada He MOBMHHA 3aBa)kaTu
MOro BiJlbHOMY MPOCYBaHHIO Yepe3 NOBOPOTU KabenbHnX Maricrpasnen.
[nsa 3anobiraHHs 0CbOBOMY CKpy4dyBaHHIO kabento (5kMyTa) npu Ha-
TSXKIHHI MK 3axonntoBayeM i kabenem Heob6xigHO BCTaHOBUTU KOM-
neHcaTop Kpy4eHHs.

Recommendations for cable entry into double-walled
corrugated pipes.

It is permissible to stretch the cable into the conduit only
with the help of a nylon cable. The use of a wire stocking or a
steel cable is not allowed. In order not to damage the inner layer
of the pipes, it is necessary to use special grippers (Scheme 3).
The outer diameter of the gripper (D) must exceed the outer
diameter of the cable (d) by a value that prevents the destruc-
tion of the inner sheath of the pipe by the edge of the outer
sheath of the cable. The length of the gripper should not in-
terfere with its free movement through turns of cable lines.
To prevent axial twisting of the cable (bundle) when tensioning
between the gripper and the cable, it is necessary to install a
torsion compensator.

Cxema 3 / Scheme 3
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MepeBaru 3acrtocyBaHHs ABowapoBux Tpy6 AKC
Advantages of using double-walled pipes of the DKC

AkicTb | HapiliHicTb KabenbHOI Tpacu:
AOBrMii TepMiH ekcnayaTauii: noHaa 50 pokis;
BUCOKMWM CTYMiHb 3aXUCTY Bif BONOMM;
BWCOKA CEMCMOCTINKICTb;
BMCOKaA CTINKICTb A0 MEXaHIYHNX HaBaHTaXeHb;
XiMiYyHa CTilKicTb TPy6 A0 arpecMBHMX CepefoBuLL;
MOPO3O0CTIlKICTb;

® perynsipHuin KOHTPONb SKOCTI NpoAykuii Ha 6a3i BnacHoi na-
6opaTopii;

e crneuianbHa ynakoBka, fika 3axulwae Tpybu Big WKianMBoro
BNAMBY ynbTpadionety.

JlerkicTb NpoeKTyBaHHA:

® HeobXiAHWN KOMNAEKT HOPMaTUBHO-TEXHIYHOT AOKYMeHTaUii;

® cucTeMma, Wo fo3BoNsE byayBaTn KabenbHi Tpacu 6yab-sKoi
CKNagHoCTi;

* MOX/IMBICTb MPOKNaAAHHA Tpac BiA KONOAA3A A0 KON0ASA3S
6e3 eamHoro 3'egHaHHA.

Jlerkictb MOHTaXy:

* LINPOKMI BMBIp TMNOPO3MIpIiB i akcecyapis;

e Mana Bara Tpyb Ta iX rHyu4KicTb;

® BiACYTHA HeObXiAHICTb BUKOPUCTaHHA creuianizoBaHoro o6-
najgHaHHs;

® He NOTPibeH cneuianbHWUn TPAHCNOPT A4S NepeMilleHHs Tpy6
no 6yaiBeNbHOMY ManAaH4yuKy;

e rnagka BHYTPIWHSA NOBEPXHA — HU3bKUI KoedilieHT TepTa i
HasABHICTb MPOTSAXKM A03BONSAOTb WBMAKO i 6e3 3ycnnb npoTar-
HYTW Kabenb;

MpoctoTa ekcnnyartauii kabenbHoOi Tpacu:

* MOX/MBICTb BBeAeHHS kabenis i iXx 3aMiHa 6e3 npoBeAeHHS
3eMNsAHNX pobiT;

® HasIBHICTb PEMOHTHOIO KOMMEKTY.

MepeBarn BukopucrtaHHa Tpy6 AKC npu cTtBopeHHi kabenbHOI kKaHanisayil

Quality and reliability of the cable route:

e long service life: more than 50 years;

¢ high degree of protection against moisture;

¢ high seismic resistance;

¢ high resistance to mechanical loads;

e chemical resistance of pipes to aggressive environments;

o frost resistance;

e regular product quality control on the basis of own labora-
tory;

e special packaging that protects the pipes from the harmful
effects of UV rays.

Ease of design:

e the necessary set of regulatory and technical documenta-
tion;

e a system that allows you to build cable routes of any com-
plexity;

e the possibility of laying routes from well to well without a
single connection.

Ease of installation:

e a wide choice of standard sizes and accessories;

¢ light weight of pipes and their flexibility;

e there is no need to use specialized equipment;

e no special transport is required to move the pipes on the
construction site;

e smooth inner surface - low coefficient of friction and the
presence of a broach allow you to quickly and effortlessly stretch
the cable;

Ease of operation of the cable route:

e possibility of introduction of cables and their replacement
without carrying out earthworks;

e availability of a repair kit.

Advantages of using DKC pipes when creating a cable sewer

Ana 3aMOBHUKa:

® BUCOKA LWBMAKICTb 6yAiBHMUTBA;

e TepMiH cny>x6un noHaa 50 pokis;

® MPOKaAKa pe3epBHUX KaHanis;

e BBeAeHHSA kabenis i ix 3aMiHM B 6yab-aKMI Yac nicns 3akiH-
yeHHs 6yaiBHMUTBaA 6e3 NpoBeAeHHS 3eMSAHMX POb6IT.

Ana NpOeKTHUX iHCTUTYTIB:

® MOAO0NAHHA MEPELKOA Ha WAAXY MNPOXOAXeHHS KabenbHoi
Tpacu (FrHy4Ykumm Tpybamu);

* nNpokagaHHsA Kabeno B MiCUSX 3 BUCOKMM CTaTUYHUM abo
ANHAMIYHMM HaBaHTaXeHHSM;

* NpoknagaHHsa kabento y BOMOrUX rpyHTax i arpecMBHux ce-
peaosuLLAx;

® MPoKIaAaHHA Kabenio B pyxaMBUX FPyHTaXx;

* NpoknagaHHsa Tpyb 6nokamu;

e NobyaoBa CyuinbHOI N1acTMKOBOT KabenbHOI KaHanisauii 3a
paxyHOK 3aCTOCyBaHHS Orns40BMX NPUCTPOiB (KoNoAs3iB);

e CTBOPEHHS MY/bTUKaHaNiB LWASAXOM 3aTAryBaHHS THYYKUX
ABowapoBux Tpy6 B XOpCTKi ABOWapoBi Tpybu 3 Benukum aia-
MeTpOoM;

® HasIBHICTb iHCTPYKUil, cepTudikaTiB Ta iHWOI HOpMaTUBHOI
AoKyMeTauii.

Ansa 6ypiBenbHUX opraHisayin:

* Mpu TpaHcnopTyBaHHi Tpyb6 He NOTpi6HO cheuianbHOro
TpaHcnopTy;

® Nig Yyac MoHTaxy BiACYTHSA noTpeba B cneuianizoBaHi Tex-
Hiui;

® BMCOKA WBWUAKICTb MOHTaXY;

® HAABHICTb iHCTPYKLUIN.

YoMy came aBowaposi Tpy6u AKC?

e 3aKiH4YeHa cuctema ABOWapoBMX TPy6 (>KOpPCTKa i rHy4ka)
ANS NiHIA 3B'A3Ky Ta enekTponocTavyaHHs;

For the customer:

e high speed of construction;

e service life over 50 years;

e laying of reserve channels;

e introduction of cables and their replacement at any time
after the completion of construction without earthworks.

For design institutes:

e overcoming obstacles in the path of the cable route
(flexible pipes);

e laying of a cable in places with high static or dynamic
loading;

e cable laying in moist soils and aggressive environ-
ments;

e cable laying in mobile soils;

e laying pipes in blocks;

e construction of a continuous plastic cable duct through
the use of viewing devices (wells);

e creation of multichannels by tightening flexible double-
walled pipes into rigid double-walled pipes with a large di-
ameter;

e availability of instructions, certificates and other regu-
latory documentation.

For construction companies:

e no special transport is required when transporting
pipes;

e during installation there is no need for specialized
equipment;

e high speed of installation;

e availability of instructions.

Why double-walled DKC pipes?

e completed system of double-walled pipes (rigid and flex-
ible) for communication lines and power supply;
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e € HeobxigHa HOpMaTUBHO-TEXHIYHA AOKyMeHTauis no 3a-
CTOCYBaHHI0;

e CcrieuiasibHa ynakoBKa, sika 3axuvlliaEe ABOLWApPOBI Tpybu Big
PYMHIBHOrO BNAMBY ynbTpadioneTy;

e iH(opMauiliHa NigTpUMKa NpoeKTiB;

e HaBYaHHA (axiBUiB MPOEKTHUX IHCTUTYTIB i 6yaiBenbHUX
opraHisauin YkpaiHu B paMkax nporpamm «[Hi AKC» i 3a 3asB-
Kamu anctpub'toTopis;

® MOCTINHWUI KOHTPOJb SIKOCTI NPOAYKLUii BllacHot nabopato-
pi€lo, MepioagnYHUI KOHTPOJIb TEXHONOriT BUPOOHULTBA iHO3EM-
HUMU axiBusaMu;

® BUKOPUCTAHHS BUCOKOSIKICHOI CMPOBUHM, WO NiATBEPAXYE
TEXHiYHiI XapaKTepUCTUKKU ABOLLIApOBOI Tpybu;

e CyyaCHe BMCOKOMPOAYKTUBHe 0bnaAHaHHS, sike A03BONSE
koMmnaHii «AKC YkpaiHu» BUKOHYBaTU BE/INKi 3aMOBNIEHHSA B Hall-
KOPOTLUi TEPMiHMU.

e there is the necessary regulatory and technical docu-
mentation for the application;

e special packaging that protects double-walled pipes
from the destructive effects of ultraviolet light;

e information support of projects;

e training of specialists of design institutes and con-
struction organizations of Ukraine within the framework of
the DKC Days program and at the request of distributors;

e constant quality control of products by own labora-
tory, periodic control of production technology by foreign
experts;

e the use of high quality raw materials, confirming the
technical characteristics of the double-walled pipe;

e modern high-performance equipment that allows the
company DKC Ukraine to fulfill large orders in the shortest
possible time.

[ocBia 3aCTOCyBaHHA Y BEJIMKUX NMpPOEKTax

Experience in large projects

EHepretuka:

AN HAEK «EHeproatom», «YkpriapoeHepro», Tpuninscbka TEC,
[HicTpoBcbKa rigpoakyMyniooyda enektpoctaHuis, Kuisceka M'EC, Ka-
HiBcbka MEC, AHinpoBcbka NEC, Kaxoscbka MEC, KpemeHuyubka MEC,
3anopisbka AEC, XMenbHuubka AEC, PiBHeHcbka AEC, TpaHcdopma-
TOpHa niAcTaHuis «TaipoBo», HapaHinpsHcbka niactaHuis, «Kuis-
EHepro» Ta 6arato iHWuX.

doToenekTpocTaHuii (COHAYHI) B 06nacTsax YkpaiHn: XepCcoHCbKil,
KipoBorpaacbkir, Mukonaiscbkili, 3anopisbkil, [HiNponeTpoBCbKil,
XMenbHULbKIN.

Buao6yTok npupoaHoro rasy:
Conoxiscbkuii BT, Ykplra3BuaobysaHHs Ta iHLi.

AeponopTtu Ta 3n1iTHO-NocaakoBi cMyru y Xapkosi, Oaeci, 3a-
nopixoki, JleBoBi Ta Bopucnoni.

Mpomucnosi 06’ekTn, niaNnpueMcrea arponpoMuc/IOBOro
KOMIU1IeKCY i MaumMHO6yayBaHHA:

AO «Motop Ciu», AnueBCcbKUii MeTanypriiHnii kombiHaTt, AMNK «IH-
BecT», MonTtaBcbkuin M3K, H3® M. Hikononb, Mapiynonbckuii MeTanyp-
riiHniA KoM6iHaT iM. Innniya, MAT «ApcenopMittan Kpueuii Pir», 3aBog,
KOSTAL (aBToMObinbHa enekTpoHika), 3aBos «KpoHocnaH» (aepeBo-
06pobka) Ta baraTo iHWMX.

06’eKkTn CNOPTUBHOI iHdpacTpyKTypM:
HCK «Onimniviceknin» (Kuis), cragioH «[oH6ac ApeHa» ([oHeubk),
cragioH «JlbBiB ApeHa» (J1bBiB), cTasioH «MeTanicT» (XapkiB).

KomMepuiiiHa i )kUTNI0Ba HEPYXOMICTb:

TPL, «Bnokbactep», TPL|, «PeTpoBinb», XK «Baplasckuin», XK
«Bapuasckuii nntoc», KK «Crapt», XK «Intergal City», XK «[i6po-
Ba napk», XK «I'pent» , XK «Huku-Mapk», XK «dDariHaTayH», XK
«Tepemkun», XK «JlyK'sHiBCbkMUA Kackag», cknagn «Hosoi MowTtun»,
KypopT «Bykosenb», rinepmapker «NOVUS», mepexa TL| «Eni-
ueHTp», TPL «J/laBuHa Monn», TPL| «bnokbacrep» Ta 6araTto iHLWMX.

Energy:

NNEGC Energoatom, Ukrhydroenergo, Trypillya TPP, Dniester
Hydro Accumulating Power Plant, Kyiv HPP, Kanivska HPP, Dni-
provska HPP, Kakhovka HPP, Kremenchug HPP, Zaporizhzhya NPP,
Khmelnytsky NPP, Podristania, Rivne KyivEnergo and many others.

Photovoltaic power plants (solar) in the regions of Ukraine:
Kherson, Kirovograd, Nikolaev, Zaporozhye, Dnepropetrovsk,
Khmelnitsky.

Natural gas production:
Solokhiv HSV, UkrGazVydobuvannia and others.

Airports and runways in Kharkiv, Odessa, Zaporizhia,
Lviv and Boryspil.

Industrial facilities, enterprises of the agro-industri-
al complex and mechanical engineering:

JSC "Motor Sich", Alchevsk Metallurgical Plant, AIC "Invest”,
Poltava GOK, NZF Nikopol, Mariupol Metallurgical Plant. Illich,
PJSC "ArcelorMittal Kryvyi Rih", plant KOSTAL (automotive elec-
tronics), plant "Kronospan" (woodworking) and many others.

Sports infrastructure facilities:
NSC "Olympic" (Kiev), stadium "Donbass Arena" (Donetsk),
stadium "Lviv Arena" (Lviv), stadium "Metalist" (Kharkov).

Commercial and residential real estate:

Blockbuster shopping mall, Retroville shopping mall, War-
saw's residential complex, Warsaw Plus residential complex,
Start residential complex, Intergal City residential complex, Di-
brova Park residential complex, Great residential complex, Nivki-
Park residential complex Finetown, Teremky Residential Com-
plex, Lukyanovsky Cascade Residential Complex, Nova Poshta
Warehouses, Bukovel Resort, NOVUS Hypermarket, Epicenter
Shopping Center Network, Avalanche Mall, Blockbuster Shopping
Center and others.

«Cable support systems», product catalogue, 10th edition, Octopus | [£DKC

153



154

= HopmaTuBHo-TexHiuHa 6a3a
Nno BUKOPUCTAHHIO
aABowaposux Tpy6 AKC

Regulatory and technical base

for the use of
double-walled pipes DKC

HopMmaTtnBHa fOKYMeHTauUis
Regulatory documentation

HopMaTuBHi AokyMeHTU MiHnanuBeHepro YKpaiHu:

*I'BH B.2.5-00013741-72 KabenbHi niHii Hanpyroto 4o 10000 B 3 BuKo-
PUCTaHHSIM FHYYKMX rodpoBaHUX ABOLWAPOBMX Tpyb i3 nonietuneHy. Mpo-
eKTyBaHHS

*Ha 3MiHy BigoM4yuM Hopmam 3 1 kBaptany 2012 poky BCTynawTb B
cuny rasayseBi 6yaiBesbHi HOpMY.

**COY 40.1-31032472-11 «Bumorun oo npoekTyBaHHS kKabenbHMX NiHin
Hanpyroto 40 10000 B 3 BUKOPUCTAHHAM FHYYKMX ropoBaHUX ABOLLIAPO-
BMX Tpyb6 i3 nonietuneHy». HacraHoBa.

**COY 40.1-31032472-12 «MoHTax kKabenbHux nNiHilA Hanpyrow Ao
10000 B 3 BUKOPUCTAHHSIM FHYYKMX FrodpoBaHUX ABOLWApPoOBMX Tpyb i3 no-
nietuneHy». IHCTpyKuUis.

**COY 40.1-31032472-13 «EkcnnyaTauis kabenbHUX NiHiii Hanpyrowo
A0 10000 B 3 BUKOPUCTAHHAM FHYYKUX rodpoBaHux ABOLApoBux Tpyb i3
nonieTuneHy». IHCTpyKuis.

** [IpaBo Bi1aCHOCTi HAa HacTtaHoBYy Ta IHCTpyKuii Hanexuts MpAT “/Ji-
e/1IeKTPUYHI KabesnbHi cuctemu YkpaiHun”. BiaTBOproBaTH, TUPaxKyBaTu i po3-
MOBCIOAXYBaTHU MOro MOBHICTIO YM HAaCTKOBO Ha OyAb-sIKMX HOCIsIX iHhopMa-
yii 6e3 ogiyiviHoro 403801y 3a60pOHEHO.

ABH A.2.2-3 Cknaa Ta 3MiCT NpOeKTHOI AOKYMeHTaUii Ha 6yaiBHUUTBO

ACTY EN 61386-1 Cuctemu kabenenposoais. YactuHa 1. 3aranbHi Bu-
morun (EN 61386-1:2008, IDT; IEC 61386-1:2008, IDT)

AOCTY EN 61386-24 Cuctemun kabenenpoBoAiB ANSt €NeKTPUYHUX ycTa-
HOBOK. YacTuHa 24. JonaTkoBi BUMOrM A0 NiA3eMHUX cuctem kabenenpo-
BoaiB (EN 61386-24:2010, IDT)

ACTY B A.2.4-4 Cuctema NpoOeKTHOI AOKyMeHTauii ana 6yaiBHuuTBa.
OCHOBHi BUMOIW A0 NMPOEKTHOI Ta pobouoi AokyMeHTauii. 3i 3mMiHoo N2 1

ACTY 3429 EnekTpuyHa YacTUHa eNeKTPOCTaHLii Ta eneKkTpuyHoi Mepe-
Xi. TepMiHM Ta BU3HaYeHHS

ACTY IEC 60287-1-1 Kabeni enekTpuyHi. O6uYncneHHs HOMiHanbHOI
cunn cTpyMy. YactuHa 1-1. CniBBigHOWEHHS ANA 06YNCNEHHS HOMiIHaNbHOT
cunu cTpymy (koediuieHT HaBaHTaxkeHHs1 100%) i obuncneHHs BTpaT. 3a-
ranbHi nonoxeHHsa (IEC 60287-1-1:2001, IDT)

OCTY IEC 60287-2-1 Kabeni enektpuuHi. O64nMcneHHss HOMiHanbHOI
cunm cTpymy. YactmHa 2-1. O6umcneHHs Tennosoro onopy (IEC 60287-2-
1:2006, IDT)

[OBH B.2.1-10 OcHoBu i pyHAaMeHTH ByaiBenb Ta cnopya. OCHOBHI no-
JIOXEHHS

ABH A.2.1-1 IHXeHepHi BMWYKYyBaHHSA Ans 6yAaiBHMUTBa

MIHICTEPCTBO EHEPIETUKW TA BYT'LJIbHOI MPOMUC/IOBOCTI YKPA-
THM HAKA3 Bia 21 yepBHsa 2013 poky N 399 Mpo MeToanyHi pekomeHaauii
BU3HAYEHHS TEXHOMOMYHMX BUTPAT e/IeKTPUYHOI eHeprii B TpaHcdopMaTo-
pax i niHiAx enekTponepeaaBaHHs

ACTY EN 60332-1-1 BorHeBi BMNpobyBaHHS eneKTPUYHUX Ta BOMO-
KOHHO-ONTUYHMX Kabenis. YactuHa 1-1. BunpobyBaHHS Ha BepTuKasnb-
He MOLWMPEHHS MONYM'SS OAMHUYHOIO i30/1bOBAHOr0 NMpoBoAy 4u kabento.
YcratkyBaHHa (EN 60332-1-1:2004; A1:2015, IDT; IEC 60332-1-1:2004;
A1:2015, IDT)

AOCTY EN IEC 60332-3-10 BorHeBi BUNpobyBaHHS eNeKTPUYHNX Ta BO-
JIOKOHHO-OMNTUYHMX KabeniB. YactnHa 3-10. BunpobyBaHHs BepTUKanbHO
po3TalwoBaHux nposoais abo kabenis, NpoknageHnx y nyykax, Ha BepTu-
KanbHe nowuploBaHHs nonym’s. YcratkoBaHHsa (EN IEC 60332-3-10:2018,
IDT; IEC 60332-3-10:2018, IDT)

MIHICTEPCTBO MATIMBA TA EHEPIETUKW YKPAIHA

E CEPTUDIKAT
ainoBIHocT!

COY 45.2-31032472-10:2009
COY 40.1-31032472-11:2009
COY 40.1-31032472-12:2009

KOMMNEKT
HOPMATUBHMX IOKYMEHTIB I3 3ACTOCYBAHHS!
NNACTMACOBUX KABENENPOBOAIB s
KABEITBHUX JTIHIA HATPYTOIO 0 10000 B

KB 2009

Normative documents of the Ministry of Fuel and Energy of
Ukraine:

* GBN B.2.5-00013741-72 Cable lines up to 10000 V with the use of flex-
ible corrugated two-layer polyethylene pipes. Designing

* departmental norms will be replaced by sectoral building norms from the
1st quarter of 2012.

** SOU 40.1-31032472-11 "Requirements for the design of cable lines
up to 10000 V using flexible corrugated two-layer polyethylene pipes".
Attitude.

** SOU 40.1-31032472-12 "Installation of cable lines with voltage up to
10000 V using flexible corrugated two-layer polyethylene pipes". Instruction.

** SOU 40.1-31032472-13 "Operation of cable lines with voltage
up to 10000 V using flexible corrugated two-layer polyethylene pipes".
Instruction.

** Ownership of the Guidelines and Instructions belongs to PJSC
“Dielectric Cable Systems of Ukraine”. It is prohibited to reproduce, re-
produce and distribute it in whole or in part on any media without official
permission.

DBN A.2.2-3 Composition and content of design documentation for con-
struction

National Standard of Ukraine EN 61386-1 Cable duct systems. Part
1. General requirements (EN 61386-1:2008, IDT; IEC 61386-1:2008,
IDT)

National Standard of Ukraine EN 61386-24 Cable duct systems for elec-
trical installations. Part 24. Additional requirements for underground conduit
systems (EN 61386-24:2010, IDT)

National Standard of Ukraine B A.2.4-4 Design documentation system for
construction. Basic requirements for design and working documentation. With
Change N° 1

National Standard of Ukraine 3429 Electrical part of power plant and elec-
trical network. Terms and definitions

National Standard of Ukraine IEC 60287-1-1 Electric cables. Calculation of
rated current. Part 1-1. Ratio for calculating the rated current (load factor 100%)
and calculating losses. General provisions (IEC 60287-1-1:2001, IDT)

National Standard of Ukraine IEC 60287-2-1 Electric cables. Calculation
of rated current. Part 2-1. Calculation of thermal resistance (IEC 60287-2-
1:2006, IDT)

DBN B.2.1-10 Foundations and foundations of buildings and structures.
Substantive provisions

DBN A.2.1-1 Engineering surveys for construction MINISTRY OF ENERGY
AND COAL INDUSTRY OF UKRAINE ORDER of June 21, 2013 N 399 About
Methodical recommendations of definition of technological expenses of
electric energy in transformers and power lines

National Standard of Ukraine EN 60332-1-1 Fire tests of electric and fib-
er-optic cables. Part 1-1. Vertical flame propagation test for a single insulated
wire or cable. Equipment (EN 60332-1-1:2004; A1:2015, IDT; IEC 60332-1-
1:2004; A1:2015, IDT)

National Standard of Ukraine EN IEC 60332-3-10 Fire tests of
electric and fiber-optic cables. Part 3-10. Test of vertically arranged
wires or cables laid in bundles for vertical flame propagation. Equip-
ment (EN IEC 60332-3-10:2018, IDT; IEC 60332-3-10:2018, IDT)
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MYE:2017 MNpaBuna ynawTyBaHHSA eNeKkTpoycTaHoBoK Po3ain 2.3. Ka-
6enbHi ninii Hanpyroto ao 330 kB

TY Y 22.2-31032472-003:2012 Tpy6onpoBoan ABOLIAPOBI AN Nia3eM-
HUX cucTeM kabenenpoBoaiB.

HAMB B.05.023-2005/111 IHCTpyKUif LWOAO 3aCTOCYBaHHS BOrHe-
3axXUCHUX MOKPUTTIB Ana kabenis y kabenbHux cnopyaax (COY-H MME
40.1.03.309:2005)

'K 340.000.001-95 Bu3HavyeHHs1 eKOHOMIYHOT epeKTUBHOCTI KaniTanb-
HUX BKNajeHb B eHepreTuky. MeToamka. 3aranbHi METOANYHI MOMOXEHHS

K4 340.000.002-97 Bu3Ha4yeHHS €KOHOMiYHOi edeKTUBHOCTI Kanitanb-
HUX BKJ1aZleHb B eHepreTnky. Metoanka. EHeprocuctemMu i enekTpuyHi mepexi

Tunosoi anbbom A10-2001 Mpoknaaka kabenel B 65104HON KaHanu3a-
LMK C NPUMEHEHNEM ABYCTEHHbIX roPUPOBaHHbIX TPY6.

Tunosoi anbbom A11-2011 Mpoknagka kabener HanpsikeHWeM A0
35kB B TpaHLesx ¢ NpUMEHEHNEM ABYCTEHHbIX rOPpUpoBaHHbIX TPy6.

[(=DKC

Tunosoit anb6om A11-2011

Mpoknaaka ka6enein
HanpsikeHueMm ao 35kB B
TpaHWwenXx C NnpuMeHeHueM
ABYCTEHHbIX ro)pUPOBaHHbIX
TPY6

OAO "HNMU "TKnpoManeKTponpoeKT”
3A0 "AnanexTpuueckue KabenbHbie cucTemb”

PUE:2017 Rules for the arrangement of electrical installations
Section 2.3. Cable lines with voltage up to 330 kV

Technical conditions of Ukraine 22.2-31032472-003:2012 Dou-
ble-walled pipelines for underground cable systems.

NAPB B.05.023-2005 / 111 Instruction on the use of fire-retardant
coatings for cables in cable structures (SOU-N MPE 40.1.03.309:2005

GKD 340.000.001-95 Determination of economic efficiency of
capital investments in energy. Method. General methodological pro-
visions

GKD 340.000.002-97 Determination of economic efficiency of
capital investments in energy. Method. Power systems and electrical
networks

Standard album A10-2001 Laying of cables in the block sewerage
with use of double-walled corrugated pipes.

Typical album A11-2011 Laying cables up to 35 kV in trenches
with the use of double-walled corrugated pipes.
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m [AnA HOTaToOK
For notes
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