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V1. TEXHYECKO NPEJUIOKEHUE

HOCIAGA Ce 6 KOMNIEKNIA HA MEeXHUYECKOMO NPedsiodicerue, o OMOeNHo 34 6CAKA
060C0BeHA RO3UKUA, 30 KOAINO ce nOON6A ofepmanta

NPEJJOXEHHWE
34 y4aCTHe B ,,0TKPUTA” O BHJ{ IIPOLIE/yPa 33 Bh3jlarane Ha OCIIecTBeHA NOPBUKS ¢ IIPE/MET!
JlocTaBka Ha ITHIE3aMUTHY IPOMYKTH , BbB BPB3Ka C pealn3alluaTa Ha IIpoexr ,,LIFE
FOR BIRDS ON POWER LINES*, LIFEI6NAT/BG/000612%,
ped. Ne PPD 20-019

- ]10: ,9E3 PA3TIPE/IEJIEHUE BBJITAPHST” A],

OT: Enepro — Tex OO[
(yuacmHux)
azmpec: 1407 rp.Codus Gy .Yeprm Bpex , Ne. 43

ren.; 02/9620539, 02/9620540 daxc: 02/8687283; e-mail: office@energo-tel.bg

Ennnen unentuduxanuones xox: BG 121286082,

I[Mpeacrarnsapano oT Hukonak Vopnanos Kanep — Ypasuren (0nvocroct) ,
JIune 3a xoHTakTH: Hukonal ﬁop,uanos Kanes, ten.: 02/9620539, paxc: 02/8687R83, e-mail:
office@energo-tel.bg

YBAKAEMU I'OCITOXKHU U TOCIIOHA,

|

A\s& M30JTAIIHOHHH MaHIIETH/3a
B¥RDS ON POWER LINES,

QGocobena mozmmus 2 ¢ npezMer: “JlocTaska Ha ITHIE3AL
BB3RYIIEE eexTporpoBoxty yuaun CpH no mpoekr LIE
LIFE16 NAT/BG/000612¢,

(sanucsa ce obocobernama no3uYUs, 30 KOAMO Ce yHacmea)

/

/ /
1. B cmyua#, ue GpoeM u3CpaHy 3a H3IBIHATEN, LI¢ M3IIBIHUM IpEIMeTa Ha ﬁm/p;ﬁéara B
IBJTHO CHOTBETCTRHE C M3MCKBAHMATA Ha BEB3IONMTENS, KaTO Ce 3axbiDkaBame’ 1a ‘maspame
M3UCKBAHKSTA HA HOpMaTHBHATA ypenda Ha Permrybiuka benrapus. /
2. TTpencrapsM TexEUYecKuTe crenpduKanuy ot pazfen I Ha JOKyMEHTAIUATA C IOIBIHCHH
BCHUKH M3UCKBAHY CTOHHOCTH H [IOKA3ATENH 3@ BCHYKH TIO3HIIMY OT CTOKATA IT0 HPEJMETA Ha
TophUKaTa.
3. Jlexnapupam, de Ipe[ylaraHuTe OT HAC CTOKH OTIOBaps HA MHMHUMAIHHTC TEXHHHCCKH
H3MCKBAHUS Ha DBB3N0NHTENs, KOUTO ce Chabpxar rpada ,,[apaHTHpaHo NpeinokeHne” B

TabUNUTE HA TEXHWYECKWTE CHELH(HKAIMM Ha CTOKATa, MPIJIOKEHHE KBM HACTOSIIOTO v

TIPETIOIKEHHE 33 HIMBIIHEHME Ha TOPBUKATa. D \\&g
Y
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" 3. Cpoxoge 3a 00cmagKa.

Ilata 27.05.2020 T. : [IOJITUAC » [TIEYAT:  Huiko

4. IlpepcTaBsM BCHYKH M3WCKBAHW NAHHH U JOKYMEHTH, HocodeHd B [lpunoxenwe 2 0T
HACTOSHIOTO TEXHMYECKO IpeUIONKeHHe. 3alo3HaT ¢bM C M3WCKBAHETO, Y€ IPENCTABEHHTE
JIOKYMEHTH TpsibBa xa 6Gprar Ha OBNTApCKH €3MK WM C IpPeBoJ Ha OBJIrapCku e3uk,
NPHAPYXKEHH C OPHIHHATHHUTE NOKYMEHTH, ¢ M3KIIOUCHHE HA KaTallO3WTe H MPOTOKOJH OT
W3IIMTAHUA /6 cryqat, Ye ce usuckeam/ 3a MaTepHaInuTe, KOMTO MOTaT 18 Ce IIPECTaBsIT i CaMO
Ha QHITIHCKH E3HK.

5. 3a103HAT CBM, 4Ye IPENCTABCHUTE OT Hac TEXHHUYECKH AOKYMEHTH Ca JIOKa3aTeNCTBO 32
NEKNapHPaHHTE OT HAC TEXHWYECKH JAHHH H TAPaMETPH B TEXHIYECKATE CriELUbHKaIiK Ha
CTOKATA.

6. TloTBepkIaBaM, d4e I[IPEICTABIHHTE OT HAaC CTOKM, ONMCAHM B TEXHHYECKOTO HH
Hpe/IOKeH e, IIe OTFOBapiT Ha IIOCOYEHWTE OT BB3JIONKHTEIS CTAHAApTH WIH Ha
eKBHBAJICHTHU. B cayuail, ue ImaneH MaTepuall OTrosaps Ha CTaHJAAPT, SKBHMBAJICHTEH Ha
nocogenus B Texnuueckara cneuuduKamys OT AOKYMEHTAUMsTa C€ 3albiDKaBame Jia o
OTPa3MM B OTHENEH JOKYMCHT M Jia IPEJICTABHM JOKa3aTeJICTBA 38 EKBHBAJIEHTHOCTTA Ha [BaTa
CTaHAapTa.

7. Tlpeanaram rapaliiMOHEH CPOK 3a IPEIaraHHTe CTOKH — 36 / TpupeceT u IecT /. Mecela
/ne no-manxo om 36 meceyal, oT Aatata B Ha IPHEMO — npenaaareneﬂ IIPOTOKOJI 32 IOJTy4YaBaHe
Ha CTOKATa OT BBAIOKATENS. ea

8. HpHeMaM KOJIMYEeCTBa ChC CPOKOBE 38 I{OCTaBKa H& CTOKAaTa, ChriiacHo Ilpunorkenue 3 KoM
HACTOSIHOTO TEeXHHYECKO IIPEIUIONKEHHE,

9. Undopmupan ciM, de BB3IOKHTENAT (BKIFOUMTENHO Ype3 HETOBHS [OMOIIECH OpraH, a
HMMEHHO Ha3HayeHaTa 33 NPOBEXIaHe Ha [0phUKaTa OLEHUTEeNHa KoMucus) me obpaboTsa u
CHXpaHsBa JIMYHUTE NAHHH, IOCOYCHH B HACTOANIMS JOKYMEHT, 3a LGIUTE HA IPOBENIAHE Ha
obmecTBEHAaTa MOPHYKE, KATO 3a IIeNTa INe NPeNpHeMe BCHYKH HeoOXOIUMH CTIOpea
JeficTBamara HopMaTHBHA ypenba MepKH 3a 3aITTHTa Ha JTMYHATE MA JAHH.

Hpunoosicer ua KoM HACHOAULOMO MEXHUHECKO NPEONOdCEHUE:
1. Texnuuecky u3UCKGAHUSL U CREYUDUKAYUU 30 USHLAHEHNE HA N
OOKYMEHMAYUAMA 3G YHACIUE — NONBAHERYU HA CHOMBENHKN
2. Hauckeanu Ooxymenmu om Texnuuecku usuCKeanusa phCreydurayun,

3abenexcku:
1. Hacmoswyomo npednoodicenue 3a usnvipdiue Ha
0b0coberHu no3UYUU.
2. B cnyuaii ve ywacmuux yuacmea 3a noge
NPEONodICeHUE 30 USNBAHEHUE HA NOPLYKANIA
ce nocmags 6 Komnaexma OOKYMeHmu Ka
0bocobera no3uyus.

bv¥kama e e0no u couyo 3d j&:u%’u

 eOHAOB0COBEHA nO3UYLS, MO HACTMOSULOMO
noNwLAGa NOOMOEAHO 34 GCAKA eOHA OM MAX U
lexnuuecko npednodcenue 30 CoOmMEemHama

30r1

(ume

Ha ocHoBaHwue un. 36a, an. 3 oT




OBOCOBEHA MO3UUUA 2: JocTtaBka Ha NTMUesaLynTHi U3onatnoHH! MaHLIETH 33 Bb3AYLLHN
enekTpoNpoBOAHIA NiiHY CpH NO NPOeKT LIFE BIRDS ON POWER LINES, LIFE16 NAT/BG/000612"

HanmeHoBanue Ha maTepuana; [TyLesatuTHY N303LUNOHHN MaHLWeTu 3a Bb3aylLUHW EenexkTponpOBOAHK

» nUHAY CpH IR
ChKpaTeHO HauMmeHorauue Ha matepwana: FITMLE3aUWTHIA N30SIaLUMOHHN MarLLeTy 33 Bl CpH

Q6nacT: B - Bb3gyliHu enexTponposoaHi AVHY CpH KaTeropus: 04 — 00 TTvlesaiyra
MepHa egunuua: m AsapwuitHu 3anacu: [la

XapakTepucTnka Ha Marepuana:

TyyesalluTHITE U3oNaLMoHHN MaHLWETU ¢a uapaboTeHn OT NoNUMEpPeH, xuapochober
eNeKTPOM30NaALMOHEH MaTepuan ¢ HepBeH UBAT, YCTOMUMB Ha 8TMOCHEPHN BB3AEACTBUA U
obneaeHsBaHe, yNTPaBUONETOBN JIbYW 1 BIIMAHUETO Ha 030HA B NPOALIMKEHNE Ha Lenva
ekcrnnoaraynored nepuoa.

B gsara Kpasi NO Ab/VKMHATA Ha MaHLeTuTe ¢a MHTErpupani KNeBOoBE 33 MOHTAX BBbPXY HEUS0AUpaHH
NPOBOJHULM W Nprnexallata KM TAX TOKOMPoBOAMMA apmatypa, KOWTO Ce WanosisBat npu USMLIHEHNETO
Ha Bb3AYLUHY eNEeKTponpoBOAHK SIUHIAN CpH.

W3nonasaHe:
[TrLe3atLUTRUTE UB0MALMOHHY MaHLLIETH Ca NpeAHasHaueny 38 MbpBNYHE M30NaHKSA Ha TOKOBOAELLM HaCTH
C Lien 3aLUuTa Ha NTUUM OT fonajaHe NoJ HanpexeHne ¥ NPeAn3BuKs a nogpean BLPXY Bb3AYIHUTE
enekTponposoAHn nurvn CpH. i

CHOTRETCTBUE Ha NPEANaraHoTo usjienue ¢bC CTaHAapTU3IaLUX HUYEe AOKYMEHTH: )\

MruesalnTHUTe ¥3onaLUORHN MaHLETU TpabBa [a OTrOBapAT HafNRGOUEHUTE No-R0NY CTaHAapTH pnu

EKBUBANEHTHOM, BKMIOUYNTENHO HA TEXHUTE BANWAHW N3MEHEHNA 10 eRus:;

o VDE-AR-N 4210-11:2011 Protection of birds on mediun-vo verkead lines; nnu

o DIN VDE 0212-490:2014 Fittings for overhead lines - PagtA490: Cmpohents for the protection of bjrds -
Requirements and tests, nnv eKsuBaneHTHO/M.

M3uckBaHUA KbM AOKYMEHTauuaATa U VI3I'IMTBaHM$lT’a\\

No A} 7
- Mpunoxerue Ne
no HaumeHoBahnue p(u?mmTZHci
pen A
1 TouHO OBO3HAYEHWE Ha THNa, NPOUBOANTESS U CTPaH{Ta Ha NPOUSXOA CMVBP 18 ;’J/
(NPOV3BOACTBO) 1 NOCNEAHO USASHME Ha karanora Ha rpou3BoANTENA CAN USA - er/)fvx Hys
\ PasaeitA
2 TexXHUIEecKo onucaHune, rapanTvpati napameTpy, UepTexi C pasmepw, Paspnen b {
Terno v ap. 3\ \
3 [leknapalua 3a CbOTBETCTBYUE Ha NPEANaraHoTo U3nbNHEHUE C Pasgen B/
y3ncksaHuaTa Ha naparpad ,CbOTBETCTBIE Ha NPefNaranoTo N3fenue
CbC CTaRAapTN3aUnosHuTe AOKYMEHTH"
4 MpoToKONM OT TUMOBY U3NUTBAHUA Ha HBArapCKku Nv aHrUACKK e3KK, Paspen I’
NpoBeAEHM OT He3aBuCKMa nsnuTeaTenHa naBopatopus — 3aBepeHn :
KOMVSt, C MPUNOXKEH CIUCHK Ha OTAGNHWTE N3nUTBaHWA Ha BhArapcku esuk
5 CepTudbykaT/akpepurauma Ha HeasaBucuMaTa uanuTeartenta nadoparopus, | Pasgen a
nposena TUNoBUTE U3NUTBaHUA NO T.4 — 3aBEPEHO Konwe
6 VIHCTPYKLIMA 38 MOHTaX 1 excnaoaralns Paspen E
ExcnnoaTtaunolta AbSiroTpanHocT, rog. 15 rogntn

3abenexka: BCUUKM OpUrHansY JOKyMeHTU Tpsibea Aa 6baaT Ha Gbnrapcki e3nk nnv ¢ NPeBoa Ha
GLrrapcky esuk. Karanosure v USNUTBATENHUTE NPOTOKOMH moraT Aa 6bAaaT N caMo Ha aHrnNURcKkU e3kK.
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TexHuuecku AaHHn

1. XapaxrepucTuky Ha pafoTHaTa cpefa

Ne

no XapaKkrepucTuka CroWHocT

pen

1.1 | MsacTo Ha MoHTUpPaHe Ha oTkputo

1.2 | MakcumanHa Temneparypa Ha okonHata cpega ho +40°C

1.3 | MuHumanHa Temnepatypa Ha okonHara cpega MuHyc 30°C

1.4 |BeTposo HatoRapsaHe min 780 N/m?

1.5 | OTHocuTeNnHa BAAXHOCT [0 100 %

2. MapamMeTpu Ha enekTpudeckaTa pasnpegenuTeriHa Mpexa

Ne

no - NapameTnbp CroinocT

PeA

2.1 | HomuHanHo Hanpexerue ‘ - 20 kv

2.2 | MakcumanHo paboTHO HanpexeHue - 24 kv

2.3 | HomunanHa Yectora 50 Hz

2.4 | bpoit Ha casuTe 3

2.5 |3aszemaBare Ha 3BE3AHUA LIGHTBP fIpe3 aKTUBHO CbNPOTUBREHYE,
npes gvroracurernHa 6obuHa; unu
u3onupaH 3Be34eH LEHTBP.

3. TeXHUUECKM NapameTpu, XapakTepUCTUKN U ApP. AaHHU

Ne ;
no NapameTbp/xapakrepucruka Nanckpafie [apaHTnpano npe{qnomeume
pen : ;
3.1 | EAHOMUHYTHO USABPXKAHO HanpexeHne min 2 \ 25 kY

¢ npoMuLnena Yectora 50 Hz, ;

U3NUTBAHE B CYXO ChCTOSIHUE U NOg !

ABXA - (eheKTVBHA CTORHOCT) k ;
3.2 | KoHcTpykums a) NTuuesawurHeT MTuuesalyuTHYTe U3pnaLmoHH!

MaHLeTh Ca ApeasuieH” sa
MOHTEX BbHXY HEY3onnpaHm
anyMuHues aHeHu

npogoaHuli ¢ MUHUMAneH
BhHIUEH AnameTsp 14 mm.

MFTa Ha MaHLEeTUTe
3BONABA NeceH
MHOrokpaTeH MOHTaX ¥
AEMOHNAXK MTOCPELCTBOM

*neBoBg 3aknoyBaHe, KaTo rpu
HeobXoaMMOCT nopagu
cneuwndukarta Ha MACTOTO Ha
MOHTaXa, TsIXHaTa AbIDKUHE
Moxe Aa Ebae pegyuvpaHa upes

cpAsBane.

KOHCTPYKLMATE Ha MaHlueTuTe
N0O3BOMABRA NTECEH MHOrOKPaTeH
MOHTaX 1 AeMOHTaX
nocpencTBoOM XnetoBo
3aKmnoyBaHe, KaTo npu
HeoBXxoAmnmMocT nopaau
cneungukara Ha MACTOTO Ha
MOHTaXa, TAXHaTa 4bnKnHa
Moxe na 6bae peaydupara
ypes cpsspaHe.

N



o

no MNapameTnLp/xapakTepucTka NaucksaHe [apaHTUpaHo npeanoxexrue
pea
B) Popmara Ha xneboseTe Aasa | PopmaTa Haknebosere Aapa
BBH3MOKHOCT 38 CheAVHABaHE Ha | Bb3MOXHOCT 32 CbeAUHABaHE
[Ba WK NoBeYye MarkleTa ¢ Len | Ha ABa wiv noseve Mahniiera ¢
yBenuyaBaHe Ha nonesxus obem | Len ysenuiasaHe Ha nosiesHns
npy usonupaxe Ha ofem npu nsonupade Ha
ToKONpoOBOAKMa apmaTypa 3a TOXONPOBOAKMAE apMaTypa 3a
BB3AYLUHWY enekTponposoaHn Bb3AYLUHN eNeKTPONPOBOAHK
nuHuy CpH (TOKOBU Knemu, nuHun CpH /ToKkoBu Knemu,
xepBoBYU CheAUHUTENU ¥ 4p.), KepBoByM CheanHUTENY ¥ AP/,
KaTo 3a MocTuraHe Ha no-ronsiMa | KaTo sa nocTuraxHe Ha no-
YCTOWYMBOCT Ha cBpb3KaTa B ronsiMa yCTol4mBoGCT Ha
xneba uma HaHeceH creuuaneH | cBpb3kaTa B xneba nma
CUIMKOH UNK eKBUBANEHTHO/M, HaHECeH crieyuaneH CHITKOH .
3.3 |Marepuanu a) MNrnuesayuTHuTe NTULesauTHATE N30NaLMOHHY
“30NALMOKHN MaHLEeTH TpadBa | MarLeTn ca uapaboTenu oT
Aa 6baar napaboTteHu oT noAXoAsAL NouMepeH
noaxoAau nonumepeH erneKkTpousonaumoHeH
eneKTpousonauynoHer Matepuarn | martepuan ¢ Bucoka
C BMCOKa fiuenexkTpuyHa aKocT. AvieneKkTpuvHa aKkocT
6) MonumepHUAT MaTepuan [TonuMepHNAT maTtepuan
TpsibBa Aa Gbge yCToNYMS Ha YCTOAYUB Ha BbHIUHM
BBHLUHW aTMOCDEpHY BNUSHUA ¥ | aTMocheptt BINSHUA 1
NbYEHUS B YITPaBUONETOBMSA BbMEHVST B YIITPaBUONETOBKA
[unanascH. ’\/A ,qmanasg’g.
3.4 | WupuHa npu gocTaeka B OTBOPEHO min 70 m / 78 MM
3.5 | Onakoska - MTyUesalmTHITE
\,msonguwowm MaHLeTH ce
AOCTABAT ONAKOBaHW Ha DOIKK,
| ponku, 3a nECHs pajsnsae. 3a JIecHo pasgyBaHe
6) ObmkvAg Ha Naxwera —~m /1 . muHuMyp 30 MeTpa
6p. ponxa: ipig 30\m :
{ ([a ce ROROHH) j
3.6 |EkcnnoaraynoHHa ABIrOTPa#HocT \ [ minisr My L 1§ ropithm
3.7 |Terno, kg/m W\ Aadgnojom i OOk /M
7 R

>

3aBenexka: TEXHUUECKUTE U3VNCKBaHUA 38 UalbIIHEHNE Ha KOHKpeTHaTa obocobera nosuLusa nocoveHn B
pasgen || or JokymeHTaUnsATa 3a y4acTue u NPRACTaBNABAT NPUNoXeHne KbM A0roBopa, KolTo we 6xae

CKIlo4eH ¢ u3bpaHna usnbnHuTen.







Medium voltage protection covers for
insulators, suspension clamps and _
conductors

The protective covers CTSC, CCTl, CASC and CMVBP are available in different
designs and sizes. They offer an effective encapsulation against accidental
phase-to-phase of phase-to-ground contact caused by fauna and flora.

FEATURES AND BENEFITS

. Excellent anti-tracking material characteristic
«  Voltage rating up to 36KV

«  UVresistant o

. Suitable for polymeric / ceramic / hybrid insulators and sU'spehsian clamps
«  Designed to protect problem span areas

. Cost-effective and variable design on particular application situatio

« Easytoinstall

. Plastic rivets included

. Additional rivets available on request

. Continuous operating Temperature: -40°C 10 105°C

STANDARDS

. DINVDEV0212-480:2014

. VDE-AR-N 4210-11:2011-08
. |EC 60060-1:2010

«  ENB60243-1

TYPICAL APPLICATIONS
«  Protection of overhead lines
. Protection of pole-down installations

' BRPHO C OPUTHHARA

DSG-CANUSA PROOLC T AEITHDUSE.COT
Versian: 05 2019/NOV/05

5 (Y
e T 4 \ f
i Q' S b & \éy
VOLTAGE RATING

UV RESISTANT

EXCELLENT ANTI-TRACKING
MATERIAL CHARACTERISTIC

MARKETS:
Electrical Utility, industrial

STANDARDS:

s

/




CTSC / CCTI / CASC / CMVBP

ELECTRICAL PROPERTIES

Dielectric strength =36 kv ENB0243-1
AC withstand (dry) 1 minute 15 KV / 25 kV; no breskdown or flashover DIN VDEV (0212-490
AC withstand (wet) 1 minute 15 kv / 25 kV: no breakdown or flashover DIN VDE V 0212-490
AC long term withstand (dry) 4 hours 8.6 kV /15 KV; no breakdown or flashover DIN VOE V 0212-490

CTSC

DIMENSIONS OF T-SHAPED SUSPENSION CLAMP

T e

CTSC 316 130 518 100 3837

CTSC 118/180 1980 7480 150

DSC—CANQ'QJLE’IUQGDCUCQ’E ; ) SHAWCOR




CMVBP

My MM W KV M FT

CMVBP 18 . upto185 8 . Q9 . 5 35 115
cwEPiBM | upto18s 18 | 0709 | 25{masticfinedclosure) 35 115
CMVEP 38 | upto8OD a8 | 143 15 " o35 115
CMVBPR 1B M - up to 800 38 1486 25 (mastic lined closure] 35 15

ORDERING
Select options:
. Color: Red-brown (RD-BN}
»  Dimensions: Customization to different accessories on request
« Plesse spifgc‘ifg the product name, order number and options you fequire
. Exomple: CTSC 31/116, red-brown, 30 m, 4 sets of 3 (12 pieces)

Please contact your Customer Service Representative for information on custom colors, sizes, lengths and material data sheet.

FOR FURTHER INFORMATION, PLEASE CONTACT:
Americas: 800 422 5872  Canada: 8O0 845 6808 Asia Pacific: +86 512 82280098 Eurape: +49 2226 9047 355

=t 1] he sulobiitg of SU podusts fat Ter PILoUs eazheaven Gy respanutities
s Please ask lor thy latest varmon of this dala

T of ssie for ih?srwc.
dsgeonusa.Coin ﬁ} SH AWC@R

|
C OPUTHKAN
Yolr

DSG—C?QNUSA PB!E?



CTSC / CCTI / CASC / CMVBP

TECHNICAL DATA

Material
Surface

Specific gravity

Tensile strength

Elangation

Tensile strength after thermal ageing
(168 h at 160°C)

Elangation after thermal ageing {168 h at 160°C)
Cald bend test
Combustion behaviour
Storage temperature

Continuous opersting temperature

Corrasive action

Compatibility with copper

Vater absorption

Dielectric strength

Awithstand (dry) 1 minute

AC withstand [wet) 1 minute

B
—

withstand (dry} 4 hours

UV resistance

PE, moﬁiﬁe&; freé of lead anﬁ ‘(;ac]miun
smooth, glossy A
1.2 g/em® max.
- Mechanlcal -
' ‘1OAMPa
400%

" Thermal
8 MPa

400%
does not bresk at -40°C
passed
40°C max.
-40°C to 105°C
o &Iwiér;ilcal
non-corrasive
non-carrasive
0i20%
Electrical
<36 kv
15 kV / 25 kV; no breakdown or flashover
15 kY 1 25 kV; no breakdown or flashover
8,6 KV / 15 kV; no breakdown or flashover
Resistance to weather . .

Pass to OIN VDE V 02012-490

FOR FURTHER INFORMATION, PLEASE CONTACT:
Americas: 800 422 6872 ~ Canada: 800 845 6308 Asia Pacific: +86 512 82280099

We izrase at susiomars evde, SEEAREY E/3ugle e aetad iy of o piotusts o fad Pprouta 3paiipaiion O r2spa=ste er
3 Ly thase bited O Stendard TEns 2nd Condtons of Sals for thass frodocts Meass ask fo tf gkst ve mion of ths daa
et St gt 10 Fodficstons Wehom pho antry :

pse-CANBRPHGOEC QP U

Verston: 05 2018/N0V/0S

nfa

ASTM-D 732, A-|

IEC 60684-2

IEC 80684-2

IEC 80884-2

IEC 80684-2
IEC BOB84-2
EN 80695-2-11
IEC 80684-2

IEC 216

e

ASTM-0 2671 Meth. A
ASTM-D 2671 Meth. B

VOE 0473

i)

EN 80243-1
DIN VDE v 0212-480
DINVDEV 0212-490

DIN VOE v 0212-490

e .I\.(

iSO 4892-2

Europe: +49 2226 9047 355

) SHAWCOR

Ngans®™



Medium voltage protective covers for < STal PV

(==t 'l./ o !

insulators, bushings, surge arresters, RN

VOLTAGE RATING
cut-outs and clamps

. UV RESISTANT
The protective covers CCAPU, CFIN, CCONEC, CCOF, CCDE and CMVBP are

available in different designs and sizes. They offer an effective encapsulation EXCELLENT ANTI-TRACKING
against accidental phase-to-phase or phase-to-ground fault caused by fauna MATERIAL CHARACTERISTIC

and flora. /

FEATURES AND BENEFITS
. Excellent anti-tracking material characteristic / MARKETS:

+  Voltage rating up to 36kV il Electrical Utility, Industrial
+  UVresistant
. Suitable for polymeric / ceramic / hybrid insulatorgyand suspension © an)p'{é STANDARDS:
« Designed to protect problem span areas i
. Cost-effective and variable design on particular gp
. Easytoinstall

+  Plastic rivets included

. Additional rivets available on request
«  Continuous operating Temperature: -40 to 105°C

ke

3 A
plication sit Z

RolHS

STANDARDS

. DINVDEV 0212-480:2014

.+ VDE-AR-N 4210-11:2011-08
« |EC 60060-1:2010

« ENB0243-1

L S

Th

TYPICAL APPLICATIONS

. Protection of pole mounted substations
. Protection of air insulated substations




Covers: CCAPU / CFIN / CCONEC / CCOF / CCDE / CMVBP

ELECTRICAL PROPERTIES

Dielectric strength <3B kV EN 802431
AC withstand {dry) 1 minute 15 kV /25 kV; no breakdown or flashover DINVDEV 0212;490
AC wrthstand (wet) 1 minute 15 KV / 25 kV; no breakdown or flashover DIN VDE v 0212-490
AC long term withstand tﬁrg] 4 hours 88 KkV /15 kV; no breakdown or flashover . DIN VDE V 0212-480

CCAPU

DIMENSIONS OF BUSHING COVER

CCAPU 10 3

i
CCAPU 12 4724 /6 5906 3
CCAPU 15 5906 . 225 . . 88s8 ‘3.
CCAPU GR 5512 © 200 7874 3

CFIN

DIMENSIONS OF OFF INSULATOR COVER

CFIN10

DSG-CANUSA PRODU i{/ | dsgcanusa.cc;n‘ S (i) SHAWCOR
BAPHO C Craranaza




CCONEC

DIMENSIONS OF CONDUCTOR COV

DIMENSIONS OF CONDUC

MM . .

85
a5
145

145

DIMENSIONS OF CUT-0UT FUSE COVER

75

75

110 /160

\
320x130 ¢ 1260x 591

QO 1260591 !

OR TO DEVAD BND COVER

53/51

53/81

T SHAWCOR
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CMVBP

DIMENSIONS OF BARE CONDUCTOR COVER

Mim?
CMVEP 18 up ta 185 18 0.709 15 35 15
CMVBP18 M . upte 185 18 . 0708 25 [mastic lined closure) 1 35 io1s
CMVBP 38 p to 800 38 1496 15 P o1
CMVBPR 18 M ‘ up to 800 38 1496 25 [mastic lined closure} : 35 ‘ 15
ORDERING
Select options: X
+  Color: Red-brown {RD-BN) { 7

»  Dimensions: Customization to different accessories on fequest
+  Please specify the product name, order number and options you require
«  Example: CCONEC 44, red-brown, 4 sets of 3
Please contact your Customer Service Representgtive

infarmation on custom colors, sizes, lengths and material data sheet.

£

)22 .
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Additional Products: CMVBT, CMVIS, CBTM / CBTH

CMVBT: ANTITRACKING TAPE

CMVBT-1 i 254 1 . 18 - 0042 762

CMVET-2 . S08 2 108 0os2 762
| H .

CMVBT-4 P08 4 . 108 0042 . 762

CMVIS-660-10

" CMVIS-660-10-D

CBTM 180 - 2286 075-9 27-33 01-0A3 10-50 100 - 250
CBTH 278-1676 11-658 39-42 015 7-'0.‘17 " 10-50 75-150
.’i'
ORDERING /

Select options:

+  Coler: Red-brown (RD-BN) }
. Please specify the product name, order number ar}d'op‘c
. Exomple: CMVIS-660-10, without hotmelt, 10m /7
Piease contact your Customer Service Representati\'ﬁ-'fbr information on custom colors, sizes, lengths and material data sheet.

o

SHAWCOR

G
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CCAPU / CFIN / CCONEC / CCOF / CCDE / CMVBP

TECHNICAL DATA

Material PE modified; free nf lead and cadn-uun n/a

Surface smooth, glossy . n/a
Specific gravity 1.2 g/em® max. . ASTM-D 792, A-}
. - Mechanical . T : L'g'
Tensile strengthr - 10 MP3 ) IEC 6068;2; . o
Elongation 400% ( IEC 60684-2
. Thermal 7 ) . o o
Tensile strength aftér thermal aggf t168 h at 160°C} _:v’.v_fi':";" : 8MpPa - . ‘ IEC GOéé%-Z o _
Elongation after thermal ageing (168X at 160°C) 400% o IEC 60684-2
Cold benggest | : does not break at -40°C [-40°F) : IEC 60684-2
Combustion behgvi passed ! EN 60685-2-11
Storage temgeratu 40°C max. IEC 60684-2
-40°C to 105°C {-40°F to 221°F} IEC 216
Cherr‘lit;z;lw co
non-carrosive ¢ ASTM-D 2671 Meth. A
non-corrosive : ASTM-D 2671 Meth. B
0.20% ! VDE 0473
L Elbotiioa) T ‘ i
Oeelectric stren: o <36 kV ' _ V éN 6.02;13.—.1
AC withstand (dry) 15 KV 7 25 kV; no breakdawn or flashaver ) . DINVDE v 0212-490
AC withstand (wet) 1 r@ 15 KV / 25 kV; na brealdown or flashover ‘ ' OINVDE V 0212-490 ‘
AC long term withstand {dry) 4 hours 8, B kV /15 kV; no breakdown ar ﬂashaver DIN VOE V 0212-490 (
o 7 o Reslstance t6 weather L I , . o 0 B . e 5
UV resistance » Pass to BIN \(DE VvV 02012-480 ’ 180 4892-2

e

ﬂﬂPSHQG,TC OPMI’MHMIA {E;g} SHAWCOR

T
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Additional Product: CMVBT

TECHNICAL DATA

Tensile strength

Elongation

Shrink ratio

Tenslle strength after heat ageing (7 days at 175°C}

Elongation after heat ageing (7 days at 175°C}

Heat shock (4 hr at 225°C)

Low temperature flexibility 14 br a7 -40°C)

. Combustion behaviour

Corrasion
Water absorption

Fluid resistance

Dielectric strength
Surface resistance
Volume resistivity

Dielectric constant

WeatheNng

Peel strength¥a aluminum

Tracking tests {2500 V, 300 min}

DSGCANLW@@QEC'@%P '4 r Wﬁ?ﬁ] Eus [com

Vession: 08 2019/NOV/CS

Phgslcalﬂ < B
8.3 MPa
370%

171

10 MPa
200%
no cracking or flowing
ng cracking
passed
Chemical
no corrasion
025%
good 1o excellent
A Electrical
20 KV/mm at 2 mm
510 % 10% ohm
19 x10™ ochm-cm
34
non-tracking
non-tracking after 6,000 hrs
s 'Adheslve
100°C
-25°C
//
17 MPa
425 N/2$<w/

Non-tracking

ASTM D412, 180 37

ASTM 0412, 180 37
ASTM D2671

ASTM D2671
ASTM D2671
ASTM D2617
ASTMD2B71

ANSI C37.20; ASTM D2671

ASTM D2871
ASTM DS70

SAE-AMS-DTL-23053/15

ASTM D48
ASTM D257
ASTM D257
ASTM D150
ANSI C37.20; ASTM D2303

ASTM G653

ASTM E28
sSTMC12
STMC9
STMCSB

ANSI 37.20: ASTM D2303

SHAWCOR




~Additional Product: CBTH / CBTM

TECHNICAL DATA

Physical | o
Tensile strength 83 MPa . ASTM D412,1S0 37 ‘7
Elongation 370% ASTM D412, IS0 37
Longitudinal change - ~10% max. sizes 1100§ggg;0 -15% max. sizes 2700 - ASTM D2671
Tensile strength after heat ageing (7 days at 175°C} - G MPa ASTM D2671
Elongation after heat ageing {7 days at 175°C) 200% ASTM D2671
Heat shock {4 hr at 225°C) _ na cracking or flowing ASTM D2617
Low temperature fexibility (4 hr at -40°C) 0o cracking ASTM D2671
Combustion behaviour passed ANSI C37.20; ASTM D2671
- Ghemical = ] n oo s
Carrdgion no ¢orcesion ' ASTM D2671
Water absorpti 0.25% | ASTM D570
Fluid resistan qood to excellent SAE-AMS-DTL-23053/15
v ) éie’z:t'rlca.i I N - . N
Dielectric strc.; t 20 kV/mm at 2 mm ASTM D149
Surface rifsistanc 510 x10° chm ASTM D257
Volue \@isﬁvng 19x10% chm-cm ' ASTM D257
Dielectric con 34 ASTM D150
Tracking resistance {2 nin) nan-tracking ANSI C37.20; ASTM D2303
WeatRering non-tracking after 5,000 hrs ASTM B53

FOR FURTHER INFORMATION, P!:EASE CONTACT:
Americas: 800 422 6872 nada: 800 845 6808 Asia Pacific: +86 512 82280099 Europe: +49 2226 9047 355

Wi ahxse thst cusiomens dhand seppmtay evituste e site/obrd! our predocts ‘s e pElcslan spohtauon O rRsponslbe has
&2 eR) thase Asladin o Siandad Teons o0 Candims & fos thesa pooucts Please ask for the atestve manof (s date
bt St T 10 e Sl vata i reanee
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Medium voltage line protection profile
to insulate overhead lines to protect

wildlife.

CMVBP line protection profile is avaitable in different designs and sizes. It
offers an effective encapsulation against accidental phase-to-phase or
phase-to-ground fault caused by fauna and flora.

FEATURES AND BENEFITS '

STANDARDS

.

Excellent anti-tracking material characteristic
Voltage rating up ta 36kV

UV resistant

Designed to protect problem span areas -
Cost-effective and variable design on particular epplication situations
Easy to install

Closing toot available for non-live installation
Operating Temperature: -40 to 105°C

DIN VDE V 0212-480:2014
VDE-AR-N 4210-11:2011-08
IEC 60060-1:2010

EN 60243-1

TYPICAL APPLICATIONS j'.

*

DSG-CANUSA PRODUCTS | dsgeanusa.copf

Version 01 2018/JAN/O2

Protection of overhead lines /
Protection of pole-mounted installations ' '

N N A
Rt iR %é

VOLTAGE RATING
UV RESISTANT

- EXCELLENT ANTI-TRACKING
MATERIAL CHARACTERISTIC

MARKETS:
Electrical Utility, iIndustrial, Railway

STANDARDS:

‘iﬂ"}
By )

BAPHO C OPUTHHANA




Medium Voltage Line Protection Profile

ELECTRICAL PROPERTIES

Diglectric strength »36 kv

AC withstand {dry) 1 menute S kY / 25 KY: no breakdawn or flashaver

AC Withstand fwet] 1 minute 15 kV / 25 kV; no breakdown or flashaver

AC lang term withstand {dry} 4 hours 88 kv /15 kV; no breakdown or flashover
DIMENSIONS

25 (mastic fined closure}

Color: Red
lease specify the product name, order number and opticns you require

M

FOR FURTHER INFORMATION, PLEASE CONTACT:

EN 60243-1

DIN VDE V 0212-490
DINVDE V (0212-430
DIN'VDE V 0212-430

Americas: 800 422 6872 ~ Canada: 800 845 6808 Asta Pacific: +86 512 82280039 Europe: +48 2226 9047 355

ot ox ot tha Cw "
A4S GsL kEtes I oy Stendoo T Saelor B o e s dona
£hest Suyzel 12 modhoston vathout G datke. /
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6 Akademik Georgi Bonchev str.,, Pavilion 3, 1113 Sofia, BULGARIA, tel./fax: +359 2 868 72 83, e-mail: office@energo-tel.by
92 Administrative Building, k. Slaveykov, 8000 Burgas, BULGARIA, tel./fax: +359 56 834 557, e-mail:office_bs@energo-tel.bg

AEKJAPAT M

Ha ocHoBaHwue 4n. 36a, an. 3 ot 30T

Tonvommucanust Huxonaii Mopranos Kanes,
Ha ocHoBaHue 4. 36a, an. 3 ot 30I1

na YrpasuTels Ha QupmMa

“ EHEPT'O — TEJI “ OO/{ xaHnuaat 33 y4acTHe B :

7 Tpouenypa 3a :
,,JJocTaBka Ha ITHIE3AIUTHH TPOAYKTH, BEB BPB3Ka ¢ PeayiM3aiusiTa na Hpoexr ,,LIFL
FOR BIRDS ON P CR LINESY, LIFE16NAT/BG/000612%,
pedy Ne PPD 20-019

-y

“J[ocTaBka Ha NTHHE3ALATHY H30IALHOHHA MAHILIETH 33
CpH mo npoekr LIFE BIRDS ON POWER LINES,

O6ocofena nNo3nuus 2 ¢ npeaigrT:
BB3/IyUIHH €JIEKTPOIPOBOIHH, Ik
LIFE16 NAT/BG/000612%. -

EKJIAPUPAM, HE:

TTpeanoxennTe Ipo amMeJIHO CHOTBETCTBAT HA H3WCKBAHMATA HA TEXHHIECKATA
crienmbaKaHa Ha CTAHAAPTH 34 MATEPHA, BIIOUHTEHO HA naparpadu
» XapaKTepHCTHKA HA MANGPHANA ,, H ,, CHOTBETCTBHAE Ha JIPSIIONEHOTO A3MBIACHAC ChC
CTanfApTH3ALMOHHNTE TOKYMEHTH ,, : '

IMpouspoactBo Ha KAHYCA ca npeMHHaNH 3aBOACKH KOHTPOJI 38 Ka4eCcTBOTO Ha
TeXHONOTHYHNA THKDI. [IPOIYKTHTE IIPHTENKABAT CEPTUGHKATH 32 KaUECTBO, MPOTOKOIHM OT
WAITHTAHVS ¥ ¢4 TEXHHYECKH OHO0pEHH.

V3BeCTHO MH €, 4e TIpK AeKiaprupane Ha HEBEPHH JIAHHY HOCS HaKasaTeina OEQBGpHOCT TI0 /
i, 313 or HK.

Ha ocHoBaHwue un. 36a, an. 3 ot
30r1

rp. Codnst JHexnaparop:
27.05.2020 roa.
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REFERENCE: TEST REPORT 2019/02/12A

PRODUCT: CMVPB MEDIUM VOLTAGE LINE PROTECTION PROFILE
PREPARED BY: Ha ocHoBaHue un. 36a, an. 3 oT Test Locations TCH Engineering and Test
30N GmbH Mannheim

Technische Universitat
Dresden.

PAUL SHERIDAN 20/3/2019
Senior Applications Engineer,
Atlas Material Testing

Connection Systems.
Linsengericht,

DSG-Canusa GmbH'
DSG Canusa GmbH Rheinbach
Boschstrafle 17

N 53359 Rheinbach / Germany

Coawed

SUMMARY: : . ) )
CMVBP medium voltage line protection profile is designed to insulate overhead lines and

bare conductors to protect wildlife and encapsulate the line to prevent accidental phase-
to-phase or phase-to-ground faults caused by fauna and flora.

This report details the physical, chemical, and accelerated aging tests to understand its
ability to resist thermal aging, weathering, abrasion, and surface electrical activity.

SAMPLE

PREPARATION: Al tests were done on CMVBP 18 M profile or plaques pressed from CMVBP compound

{ref KSF) according to the test standard requirement.

i
.
/b.

SG-Chnusa GmbH  BoschdlraBe 17, D-53359 Rheinbach = | +49 (0)2226 9047-0
[ +49 (0)2226 9047-498 [ Sitz der Gesellschaft: Rheinbach + Handeisregisler: HRB

€7 A\ ’ Bonn 10551 » Geschafisfihrer: Damell Ewert, Stephen Michael Orr.  Thomas Schmidt,
¥ SHA COR ¢ . Gaston Alfonso Tano « USHldNr: DE201467428 « WEEE-Reg-Nr: DE 51138070

shawcor.com
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1. Test Procedures.

i, Tensile Strength, Elongation at Break and Secant Modulus.
Five dumb-bells were cut according to JEC 60684-2 clause 19.3. Tensile strength and elongation at
break were tested according to clause 19.3 of the standard using a jaw separation rate of 100
mm/min. Secant modulus was tested according to clause 19.5.

ii.  Bending at Low Temperature
Five strips were cut according to [EC 60684-2 clause 14.1. The strips were then conditioned and
tested according ta clause 14.2 of the standard.
HIR Heat Ageing.

Five dumb-bells were cut according to IEC 60684-2 clause 19.3. The sa ples were aged and tested
according to clause 39.2 of the standard. /
iv.  Volume resistivity. )

Five plague samples prepared from CMVBP (KSF) compoun(d were pyepared ad tested according to
clause 13 of IEC 62677 -2.

v. Tracking and Erosion Testing.

Five samples of plaque 50,8mm x 127mm fvere tesfed to’ i& ASTM D 2303/IEC 60684-2 test

An artificial Guano solution was pfeparfid by combining 50 grams of uric;éi with 65 m| of distilled
water. The test specimens were jmmerSed in the solution for 168 houry at a temperature of 60°C.
Test specimens were thenremoved from the test fluid, lightly wiped dry, and air dried for 45
minutes at room temperature prigr to testing tgnsi!e strength-and te elongation according to
IEC 60684-2 clause 19. - . ’
vii,  Dielectric performance tests

Test A~ Ramp to Failure: -
Three 1.5m samples were tested. An overhead line piece diameter 17 mm was inserted into the
round section of the CMVBP profile. A mesh was wrapped around the sample to provide an earth to
a length of 100mm and the voltage was supplied down the conductor, ramped to 36 kV at 500V/s
and held for one minute, the voltage was then ramped to breakdown.

Test B — Dry Withstand Test: - : “

The set up was as test A but the voltage was held for 1 minute and 4 hours at the voltages shown in
table 1.

Test C— Wet Withstand Test:-

Test set up was as test A. Rain was applied as per {EC 60060-1:2010 for the horizontal and vertical
components as well as the water conductivity limits. Voitage was applied as shownin table 1.

DSG Canusa f issue 1 20/3/2019
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Four plaque sampfes weke exposed to UV/condensation according to 1EC 60684-2, DIN EN ISO 4892-

viii. Weather r{)‘jstﬁme

2A. Test criteria was accarding to VDE V 0212-490 (Components for the protection of birds -

esistance

Each of the set of three samples ischecked in four configurations (90°, -45°, 45° and 20°),

General view of wind tunnel at TU Dresden:

eNgind tunnel testing was to check the mechanical stability of the CMVBP profile when
Na specified wind load. According to VDE 0212, clause 5-3-1, the samples are loaded

: {prtions are seen. Connections may not have loosened. The following test parameters
Yecified in VOE 0212

Bonwie ke g 1w

o bren
or e s

ek Qe .
Fanoeiet M e

smapm [ TN
I oy ”

Tent 05 - V5 46%

xi. lce accretion.

_ Figure 77; Before / After Snapshot « V551 A5*

VDE 0212-490 clause 4.2.2 refers to a loading for zone £2 according to VDE 0210-2 (now [EC 50341-

2-4), Clause 4.2.2 also refers to the reduction factor ke25 whlch is appl:ed to the ioad requ;red

lce Load (in N/m) g1 =

Where d = the diameter of the
diameters were used:
120 sqmm: d = 14.4mm
70 sgmm: d = 10.7mm
Taking the worst-case requirement of 14.4mm,
g1=10+(0.2%14.4)x0.75= 9.7N/m

104 (0.

d) x 0.75.
ductor in mm. For the testmg in thls report ‘cwo conductor

The load sustained by the profile during wind resistance testing at TU Dresden was 840 Pa (840
N/m2) this can be converted to a N/m value by reference to the area exposed.

Dimension exposed to wind load. Force per CSA Force per m
Product fength (L)/m Width/m | Cross section/m? (840 x CSA) (F/L)N/m
CMVBP profile 1 0.03 0.030 25.200 25
Page4of 6 PATAHATA
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2. Test Results.

The results of the above tests are shown in table 1. The requirement is taken from the relevant

standard in column 2.

Table 1: Test Results.
Property Standard Requirement Results
Tensile Strength, 1£C 60684-3-283. 8 MPa 12 Mpa
Elongation at Break 400 % 450%
Secant Modulus 160 MPa max. <30 MPA
Pass
8ending at Low {EC 60684-3-283. No cracking Pass, no cracks.

Temperature shall be visible at -40°C

Heat Ageing. IEC 60684-3-283. Heat at 150 °C Aged at 160°C
Tensile: 5 MPa min. Tensile 8 MPa
Elongation: 200% Min. Elongation 400%
. Pass

Volume resistivity. |EC 60684-3-283, 102 Q.cm Min. / 10% 0.cm

& A Pass

Tracking and Erosion IEC 60684-3-283, 2,5 kv.for 1 hour / ( > 1 hour at 2,5kV

Testing. / Pass

Resistance to 8ird Internal DSG Canusa | 168 hoursata / Tensile » 10 MPa

Excrement temperature of 63°C Elongation > 400%

< 0.3% increase in mass.
Pass

Dielectric performance
tests

EN 60243-1
DIN VDE 0212-490

1mint(‘te at 2bkV
1 ule at 2pkV WET
4 Rougs at 15KV

/Q Brgakdown at 445KV

No breakdown or
flashover on withstands
Breakdown > 40kV

Pass

. Weather resistance

1SO 4892-
DIN VDE (j212-49

\ Pa
X: %...

Tensite > 10 MPa
Elongation > 400%
Pass

Fire performance.

DIN EN 60‘9’5-2. \‘\

3\7oo°c, 30s

750°C
Pass

Wind Resistance

DIN VDE 0 2-490\)

840 N/m? Pressure
4 configurations
90°, -45°, 45° and 20°

No loosening, moving,
detachment from wire or -
permanent distortion.
Pass

Ice accretion.

> 9,7N/m

Pass to 25 N/m

S
Page 5of 6
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3. Conclusions,

o The tensile strength and elongation at break values prove that the CMVBP profile is tough
enough to withstand the physical requirements of the application,

o The cold bend and heat ageing results show the material will not crack when applied down
to -40°C and will not become brittle when used continuously at 105°C

o The low Secant Modulus shows that the material is flexible enough to ease fitting, including
over curved wires. The wind resistance testing proves that the closure is strong enough to
withstand exceptional forces, and will also withstand the maximum ice accretion load as
specified in DIN VDE 0212-490 .

o The dielectric withstand, tracking testing, volume resistivity and breakdown performance in
excess of 36kV prove that the electrical performance is appropriate for the application. The
fire performance test proves that even if exposed to flame, for example during arcing, then
the CMVBP profile is self-extinguishing.

o The CMVBP is designed for continuous outdoor use in harsh environments the weather and
bird excrement testing has been done to demonstrate that the profile will withstand this.

In summary the results in table 1 indicate the CMVBT material has suitable physical, UV, thermal,
chemical, and electrical properties to insulate overhead lines and bare conductors to protect wildlife
and encapsylafe the line to prevent accidental phase-to-phase or phase-to-ground faults caused by
fauna and flora.

i
N

{

J |

P DSG-Canusa GmbH  BoschstraBe 17, D-53359 Rhelnbach s« 1 49 {0)2226 9047-0
L SHAWCOR { +49 {0)2226 9047-499 o Sitz der Geselischail: Rheinbach Handelsregisler: HRB
Bonn 10551 »  Geschiftsfohrer: Darrell Ewerl, Stephen Michael Orr, Thomas Schmidt,
Gaston Alfonso Tano &  USI-IdNr.: DE201467428 o WEEE-Reg.-Nr.. DE 51136070
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FGH Engineering & Test GmhH

Test Report

No. ' ‘H 1 8003 N ~ Duly signed copy. 0E
Reference: HV-1-1716
Apparatus: Wildlife mitigation products: CMVBP 18 (521 17431)
Type: Flexible conductor covers
Rated voltage: 25 kV
Rated frequency: 50/60 Hz
Manufacturer: DSG-Canusa GmbH

Boschstrasse 17, D-63359
Rhelnbach, Germany

Customer: DSG-Canusa GmbH
Boschstrasse 1%

Place and FGH Engineering & Test GinbH, Mannheim, Germany
Date of Tests:

Test Specification:  Cli

te\dry AC withstand voltage test al 26 kV
AC withstand voltage test at 15 kV
et AC withstand voltage test at 25 kV

Test Performed: 1)

Nd defaciig or damages visible on any-of the 3 test object samples. No flashover or
braakaddwn\occurred during the tests.
it

ve mentioned test objetts have passed the tests performed in
St g
nce with the apphed/test specifications,
k)

s
/ol

Ha ocHoBaHue un. 36a, an. 3 ot 30I1

r.-Ihg. Heiko Jahn Pawan Jawaie
Engineering & Test GmbH Test Engineer

Mannheim, 23" January 2018 Number of sheets: 11

Thls document may only be used complete and unabridged.

FGH Engineering & Test GmbH is a laboratory of the CE;?
: groap

Member Laboratory of the Short-Circult Testing tiaison {STU)

FGH Engineering & Test GmbH - Hallenweg 40 - 68219 Mannheim - Germany
Telefon +49 {0)621/8047-0 « Telefax +48 (0)621/8047-111 - info@fgh-ma.com wyw.fgh-ma.com

s
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FGH Engineering & Test GmbH | @ |
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No. H 18003 Sheet 2

Test documents issued by the
FGH Engineering & Test GmbH

A Type Test Certificate

is issued for complete type tests according to valid standards taking into account valid STL guides.

Equipment to be tested must be clearly identifiable:

- Apparatus by a nameplate according to the relevant standard and by suitable drawings;

- Equipment for which the relevant standard does not require a nameplate, by suitable drawings and descriptions
where necessary. In certain cases, a specification of details may be required.

Test Certificate confirms that during all tests of the equipment according to the standard the specified pass
iterfa forts behaviour during the tests and its conditions after the tests have been fully met.

Test Certificate
isNgsued for equipment having passed parts of the type tests specified in the relevant standards or fulfiling accepted
specifications or recommendations.

qu nt o be tested must be clearly identifiable;
- Apparatus by a nameplate according to the relevant standard and by suitable drawings;
- Equipment for which the relevant standard does not require a nameplate, by suitable drawings and descriptions
%, Where necessary. In certain cases, a specification of details may be required.

Certificate confirms that during the test of the equipment according to the standard the specified pass criteria
ehaviour during the tests and its conditions after the tests have been fully met.

r all tests which do not meet the requirements of & Type Test Certificate or a Test certificate and have been
ccording to specifications, standards and/or clients' instructions. Similarly, this test report contains all test
ults, details of the conditions under which the tests were performed, also detalls relating to the behaviour of the test
Treand its condition after the tests.

stigation Report
is issued for investigations which havenot the character of proving tests.

Test Confirmation - -
is issued immediately after the tests. It wnfirms that the tests have been conducted and is valid only until publishing the
detailed results in an entire document. : .

Photographs and identification documents

Inserted photographs and identification documents (e. g. drawings, parts lists) must bear the FGH-stamp.

In case of electronic photographs the stamp can be omitted.

The customer confirmed by his signature that the test object corresponds to the submitted identification documents, FGH
checked the accordance for essential details. .
The original identificalion documents were stamped and signed by FGH. If this document contains electronic
identification documents without FGH-stamp, the conformance with the checked, stamped and signed original
ocuments has been verified by FGH. - '

( . With reference to ISO/IEC 17025 the FGH Engineering & Test GmbH states:

- The FGH Engineering & Test GmbH apply the PEHLA Procedure No. 12 for determining the uncertainties of
measurement. As long as no explicit statements are made, the uncertainties required by the relevant standards have

been complied with.

The accreditation of the FGH Engineering & Test GmbH or its test documents by themselves in no way constitute or
imply product approval by DAkkS or any other body. ’

- If a client refers to the accreditation of the FGH Engineering & Test GmbH, the reference shall inciude the
accreditation body DAKKS, the relevant scope of the accreditation and the appropriate registration number.

- The test results included in the test documents as well as their evaluation relate exclusively to items tested.

- The test documents may not be reproduced, except in full contents, without written approval by the FGH Engineering
& Test GmbH. :

-';f:‘.f
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1 Participants

Name Date Company

Mr. Bernd Henseler 21.12.2017 Shawcor (DSG-Canusa)

Mr. Pawan Jawale 21.12.2017 FGH Engineering & Test GmbH
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2 Technical data of apparatus
Apparatus: Wildlife mitigation products: CMVBP 18 (62117431)
Type: Flexible conductor covers
Manufacturer: DSG-Canusa GmbH
Year of manufacture: 2017
Rated voltage: 25 kV
Rated frequency: 50/60 Hz
o
i
List of drawings submitted for identification:
Title Drawing-no. Date / Rev, See Sheet
Red Crosslinked modified polyolefin CMVEP 18 Overview 2017 1 01 6

Isoliermanschette fir Leiter

Identification documents not enclosed in this document are kept in the FGH/m?@tur rsfcustomers files.
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No. H 18003
4 Technical data of test circuit
4.1 Dielectric test setup
Tr Tr2 Rp
% I, :
Rd IS
ﬁ Test object
o e
Voltage measurement
Technical data
AC voltage system
Regulation 1211604 Primary voltage . 220V
Transformer U// Secondary voltage 0..220V
Rated Power 19.8 kKVA
Test H210604  Primary volisgg © 220V
Transformer Tr2 e 125 kV
20 kVA
Protective series resistance Rp 3KO
Damping resistance Rd 3KkO
Measurement System- . :
AC voltage measurement H 14p609 MWB divider 100 kV

Temperature & Humidity
Alr pressure
Rain intensity measurement

Rain water conductivity &
température measurement

H 159610
H 190602
H 150607
1116607

BAPHO C OPUIUHAZA

Testo 635-1
GTD 1100

Knick 911 COND
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5 Test methodology

5.1 Dielectric AC withstand voltage tests

5.1.1  Electrode preparation

=
Sheet 8

The test object is a moulded shape flexible cover for enclosing an exposed conductor. The test object lips
are fixed together in the groove and sealed with an adhesive substance (mastic). The top electrode to be
grounded is of meshed copper type and tightty wrapped around the flexible cover in such a way that its
effective length is 10 cm as per the client instructions.

5.1.2  AC withstand voltage test - Dry (1 min)

The test is carried out on 3 test objects connected in parallel. Each of the test objects is a 1.5 m long line
cover. An overhead line piece of 17 mm diameter is connected between Aluminium bars on both sides. This
assembly is connected to the high voltage terminal of the transformer. The complete setup is kept at a height
of about 1 m from ground via porcelain insulators. The photos of the entire test assembly are included in

Chapter 6 below.

The metal electrodes are wound exactly in the middle of the test object and are earthed directly. The line
cover surface is prepared by cleaning with Methylated spirit. The test circuit is applied with an AC voltage of
25 kV in incremental steps of 1 kV/s and maintained at 25 kV for 1 min.

Test summary:

Test performgds
Date of test: _
HV Haii

Test location: .
Condition of t

Connections to\gst object:

Ambient condNjon

Test result:

AC dry withstand voltage test as per client instructions

21. December 2017

New, Clean, Dry
Overhead line is connected to the test circuit and surface metal electrode

is directly earthed. Test setup is suspended in air at ambient temperature.

Air temperature t: 9.8 °C

Air pressure b: 1023.8 hPa

Humidity h: 58.9%

[

N\ Samﬁf&\ > Voltage applied Duration Remarks
?\s{st object 1 \ 25kV 60 sec No breakdown, no flashover
Teé( object 2 N 25 kv 60 sec No breakdown, no flashover
Test\'object 3 \ 25 kV 60 sec No breakdown, no flashover

All the three test oMave passed the test.

FGH Engineering & Test Gmbk:‘{ Is a faboratory of the C?
EAT
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51.3 AC withstand voltage test — Dry (4 hours)

The test setup is simifar to the AC 1 min dry withstand test. The test summary is as under:

Test performed:

Date of test:

Test location:.
Condition of test object:

Connections to test object:

Ambient conditions

AC dry withstand voltage test as per client instructions

21. December 2017

HV Hall

Partly tested (after AC 1 miri Witfistand voltage test), Dry

Overhead line is connected to the test circuit and surface metal electrode

is directly earthed. Test setup is suspended in air at ambient temperature,

Air temperature t: 9.8 °C

Air pressure b: 1023.6 hPa

Humidity h: 68.9%

Test result:

Sample Voltage applied Duration Remarks
Test object 1 15 kV 4 hours No breakdpwn, no flashover
Test object 2 15 kV 4 hours No breay/éown, no flashover
Test object 3 15 kV 4 hours No brgékdown, no flashover

All the three test objects have passed the test.

5.1.4 AC withstand voltage test — Wet (1 min)

!
The test objects are tested one after the other. The test setUip is similar to the dry tests in a manner that the
overhead conductor is supported on the insulators. The AC voltage is applied at one end of the conducter
and the metal electrode on the surface of the protective cover is earthed directly. The rain parameters are as
per IEC 60080-1:2010 for the horizontal and vertical components as well as the water conductivity limits. The

test summary is as under:

Test performed:

Date of test:

Test location:

Condition of test object:

Connections to test object:

Rain water intensity:
Water parameters:
Ambient conditions

-21. December 2017

AC wet withstand voltage test as per clie

HV Hall
Partly tested (after AC 4 hourg

e fest circuit and gurface metai electrode
Upperided in air and under standard rain

emperature: 18.4 °C

Air pressure b: 1023.6 hPa  Humidity h: 58.9%

Air temparature {9.8 °C

Test result:

Sample Voltage applied Duration Remarks
Test object 1 25 kV 60 sec No breakdown, no flashover
Test object 2 25 kV 60 sec No breakdown, no flashover
Test object 3 25 kV 60 sec No breakdown, no flashover

Al the three test objects have passed the test.

FGH Engineering & Test GmbH is a laboratory of the C(—y
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Photo. 2: Earth electrode dimensional details
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hoto. 1: Test setup for AC dry withstand voltage te
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Type Test Certificate

Reference:

DSG Canusa 2018 C-1- Issue 1 — February 2018

Products:

CCAPUGR7433
CFIN7434
CMVBP profile

Wildlife Mitigation Covers
DSG-Canusa Part
CCONEC7431

CCAPU

Description
Formteil fiir doppelte Seilklemmen und Abzweige

Formteil fiir Endverschluss, Ableiter, Trafo,

Seillklemmen und Abzweige

Formteil zur Isolierung Trafo MS Seite
Formteil fiir Stiitzerabdeckung Seil
Isoliermanschette flr Leiter

Place and date of Test:

FGH Engineering and Test GmbH Mannheim, 2017
Technische Universitdt Dresden, 2017

Atlas Materlal Testing Linsengericht,.2017

DSG Canusa GmbH Rheinbach, 2017

Test Specification:

DIN VDE 0212-490, 2014

VDE 0212 Table 1 Type Appendix | Test Report Performance
Tests
5,2.1 Sizes and materials A Product Drawings DSG Canusa product standards
5.3.1 Wind Load B TU report LR~ NWK | 840 N/m?as detailed in 5.3.1
VB 17 - 555
5.3.2 Weather resistance C Atlas DA 12938, RFT According to 1SO 4892-1
' "2017-009 o
5.4.1 Dielectric Strength D FGH H 17040, Material test to breakdown)/ASkV
(for 25kV operating voltage) H 17041; Application test at 25kV. /
H 18003 (including wet withstand voltage tests)
5.4.2 Behaviour during E FGH 117021, 117022 | 50Ato5.4.2
Arcing ~ A /
5.4,3 Leakage Current E FGH L17021,117022 | <2mA a<§/0{di/ng to 4.\3,34@he
standard’ )
VDE 0212 Additional Appendix | Test Report Performance
General Requirements
4,1.4 Fire Performance F DSG Canusa KE -002 Pass to EN60695
4,1,5 Temperature DSG Canusa TDS
Resistance
4.2.2 ice accretion H DSG Canusa KE -003 Material will withstand > 25 N/min

accordance with EN 50341-2-4

The above-mentioned test objects passed all the tests Jrequiged m tcqrda
0212-490, the Wildlife Mitigation Cove j

testing.

Ha ocHoBaHwue 4n. 36a, an. 3 ot
30r1

PAUL SHERIDAN

77" FEBRUARY 2018

Senior Applications Enmneer, Conncu;on Systeins

S cce

ith VDE

fully completed tife type

DSG- Canusa GmbH - Boschstrade 17 » 53359 Rheinbach + Sitz der Gesellschall: Rheinbach
+49 (0)2226 9047-0 + Fax: +49 (0)2226 9047-499

£ Nt ANAFE TS T Handelsregister: HRB Bonn 10551 » Tek.:
<v5«} gHAWCOR Geschiiftsfihrer: Darrell Ewert » Stephen Michael Orr + Thomas Schmidt + Gaston Alionso Tano
USt-ldNr.: DE201467428 - WEEE-Reg.-Nr.: DE 51136070
1 of 238 o an o~ ARWUE WHA HA DSG G'an;usa,2018 C-1- tssue 1b - February 2018
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Part

Test Summary
Appendix A
Appendix B
Appendix €
Appendix D
Appendix E
Appendix F

) SHAWCOR

20f238 |

pAPH

Contents

Description

Summary of all tests and products covered
Product Drawings

TU report ILR ~ NWK VB 17 ~ 555

Atlas DA 12538, RFT 2017-009

FGH H 17040, H 17041, H 18003

FGH 117021, L 17022

DSG Canusa KE -002

DSG Canusa TDS

DSG Canusa KE -003

125
229
233
237
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Summary of all tests and products covered

VDE 0212 Clause

See appendices for full 4.14 53.1 53.2 5.4.1 5.4.2 5.4.3
+ DIN EN ISO 4892-
test details EN 60695-2-11 VDE 0212 24 EN60243-1 | VDE 0212 |  IEC 60060-1
Leakage current
E.DIS partdh  [Description (EIJSG-Car;usa Flame test - glow Weather Dielectric ARC ’
g escription wire test Wind Load resistance strength resistance
Formtell fiir 1 Minute at 25kV. 4 hours at
doppelte 15KV + wet withstand
52117431 |Seilklemmen | S o VEC/431(cf J
7435)
und
Abzwelge
Formteil fiir 1Minute at 25kV. %4 hours at
endverschius 15kV + wet withstand
s, Ableiter,
52117432 Trafo, CCAPU !
Seilklemmen ‘
g Test noulded ’
Abzweige Test on moulded Test on moulded | oL on motice /
plague of material plague of material plague of /S
F terial (150 -
I;:’;:Z'lz”r {150% 150% 2mm {150% 150% 2mm miszrfz,(,.m X //
52117433 E CCAPUGR4733 according to IEC J according to {EC R P Jd
Trafo MS 62677-2) §2677-2) according to IEC |
Seite 62677-2)/
Formteil fiir
52117434 Stiitzerabdec |CFIN7434 J J J
kung Seif
Formteil fr
isolatoren )
52117435 und ¢ CAMA7435 Covered by 52117431 Covered by 52117431
Kiemmen
Test on moutded Test on moulded '
Isoliermansc plague of material plaque of material i
1 Minute at 25kV, 4 hours at 15kV + wet
52117437 |hettefir  |CMVBP profife | (150x 150% 2mm i (150 % 150 % 2mm wimst:n: 2 we
Leiter according to IEC accordingj(g IEC
62677-2) , 62677:2) /4 Jppe—

O SHAWCOR
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5 Test methodology

5.1 Dielectric AC withstand voltage tests

51.1 Electrode preparation .

The test object is a moulded shape flexible cover for enclosing an exposed conductor. The test object lips
are fixed together in the groove and sealed with an adhesive substance (mastic). The top electrode to be
grounded Is of meshed copper type and tightly wrapped around the flexible cover in such a way that its
effective length is 10 cm as per the client instructions.,

7

542 AC withstand voltage test — Dry (1 min)

The tgst is carrled out on 3 test objects connected in parallel. Each of the test objects is a 1.5 m long line ..
cover.\An overhead line piece of 17 mm diameter is connected between Aluminium bars on both sides. This
assembly is connected to the high voltage terminal of the transformer. The complete setup is kept at a height
f about 1 m from ground via porcelain insulators. The photos of the entire test assembly are included in

apter 6 below.

The metal electrodes are wound exactly In the middle of the test object and are earthed directly. The line
over surface is prepared by cleaning with Methylated spirit. The test circult is applied with an AC voltage of
5 kV in incremental steps of 1 kV/s and maintained at 25 kV for 1 min.

performed: AC dry withstand voltage lest as per client instructions

Date of test: 21, December 2017
est location: HV Hall
Condition of test object: New, Clean, Dry

Connectlons to test object: Overhead line is connected to the test circuit and surface metal electrode

is directly earthed, Test setup is suspended in air at ambient temperature,

Ambient conditions Airtemperature : 9.8 °C Air pressure b: 1023.6 hPa  Humidity h: 58.9%
Test result:
Sample Voltage applied Duration Remarks
Test object 1 25 kV 60 sec No breakdown, no flashover
Test object 2 25 kV 60 sec No breakdown, no flashover
\ « Testobject 3 25 kv 60 sec No breakdown, no flashover
\
\ the three test objects have passed the test.
//'/, FGH Engineering & Test GmbH is a laboratory of the CFES|
HARA = “‘;ﬁ
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" 51,3 AC withstand voltage test — Dry (4 hours)

The test setup is similar to the AC 1 min dry withsta’nd test, The test summary is as under:

Test performed: AC dry withstand voltage test as per client instructions
Date of test: 21. December 2017
Test location: HV Hall

Condition of test object: Partly tested (after AC 1 inin ‘withstand voltage test), Dry

Connections to test object! Overhead fine is connected to the test circuit and surface metal electrode
is directly earthed. Test setup is suspended in air at ambient temperature.

Ambient conditions Air terhperature t.9.8°C Alr pressure b: 1023.6 hPa  Humidity h: 58.9%
Test result: ’
Sample Voltage applied " Duration A Remarks
Test object 1 16 kV 4 hours No breakdown, no flashover
Test object 2 15 kV 4 hours No breakdown, no flashover
Test object 3 15 kV 4 hours No breakdown, no flashover

All the three test objects have passed the test.

544 AC withstand voltage test — Wet (1 min)

The test objects are tested one after the other. The test selup is similar to the dry tests in @ manner that the
overhead conductor is supported on the insulators. The AC voltage Is applied at one end of the conductor
and the metal electrode on the surface of the protective cover Is earthed directly, The rain parameters are as
per |EC 60060-1:2010 for the horizontal and vertical components as well as the water conductivity limits. The

test summary is as under:

Test performed: AC wet withstand voltage test as per client instructions
Date of test: 21. December 2017 -
Test location: HV Hall - g

Condition of test object:
Connections to test obj‘ect:

Rain water Intensity:

Water parameters:

r pressure b: 1023.6 hPa  Humidity h: 58.9%

Ambient conditions

Test result:

Sample Voltage applied - Duration Rernarks
Test object 1 25 kV ' 60 sec No breakdown, no flashover
Test object 2 25 kV 60 sec No breakdown, no flashover
Tes! object 3 25KV 80 sec No breakdown, no flashover

All the three test objécts have passed the test.

%// FGH F;n—gineering & Test GmbH is a laboralory of the Cﬁy
re
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