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GPH® Presskabelschuhe, Al
léngsdicht, nach DIN 46329

" GPH® Compression cable lugs, aluminum
longitudinally sealed, acc. to DIN 46329

fiir Aluminiumseile und Kabellsiter cus
Aluminium

for aluminum canductors and
aluminum cable conductors

Werkstoff: Reinaluminium Material:  Aluminum
Lasche: gestanat, Palm: plan stampead
unbearbeitet
Oherfléiche: Surface:
ALU-F: blank ALU-F: vnceated
ALU-F ALU-FV ALL-FY; galvanisch ALU-FV: tin-plated
verzinnt

Die Kabelschuhe sind mit Kontakiett
gefillt und ins Plastikfolie eingeschweift.

Cable lugs filled with compound
and sealed in plastic,

Beim Einsaiz von fund-mehrdr&hﬂg-verdich!eten Leitern
empfehlen wir die Verwendung der RMV-5etie (sishe Seite C-19},

- Niaschenbreite und Laschenhdhen abweichend von DIN 46329

. Sekioriefter sind mit dem entsprechenden Einsatz rundzudriscken.

giie technische tnformationen auf Katalogseite C-8 und C-27 bsachlen.

Ferdinund-Porsche-Str. 12«

When using round stranded compacted conductors, we
recommend the application of RMVe=series (see page C-19).

Y Palm width and height do nof comply with DIN 46329 i

Sector shaped conductors must be rounded with special dies.

Please note technical infermation on catalogue page C-0 and C-27.

Tel.: +49 9281 8306-0

25028 Hof/Saale

19-12-2017 Versien 17

: Clise
ALY ; [t | “sector sofid [* i - -

HoxBAUFY |16 x8 ALUEVI 20 8,5 14 {
6% IDALUET |16 %10 ALUFVD i 25184 80 o 18,5 i 4 2 1.3 e
2 xBALFY | 25 %8 ALU-FVI 20 85 s

26 x 10ALUFI |25 %10 ALUFVI 25 35 | eg| 50| 25 10,5 12 4 | 2 14

25x 17ALUFY |25 % 12 ALLFVH 25 13,0 14

35 8 ALLLF 35 x 8 ALL-FY 8,5 2,6

35x10ALE 35510 ALLFY 35 0 | ao|er o 10,5 14 5 | 2 2.4
35x12AUF |35 x12 ALUFY 12.0 2,3

50 % 8 ALU-F 50 x B ALU-FY 8,5 25

S0x T0ALUF  |50% 10 ALLEY 50 70 | ve|é2| 25 12,5 16 5 | 2 2.4 :
50x12ALUF  |50% 12 ALY 33,0 2,3

70 % 8 ALLLE 70 x 8 ALU-FY 8,5

0% 10ALF 17010 ALUFY 70 o5 |12] 72 | 28 104 18 6 1 3 3,5

F0x12AUF 70 %12 ALUFY 13,0 3,3

95 x B ALU-F 95 x 8 ALV 78 | 28 8,5
95 % 10ALU-E |95 10 ALUEY 7e ! a5 105 7.4

95x 12ALU-E | 95x 12 ALUFY 95 1200 132) g0 1 g 13,0 2 6 8 7.0

95 % 16 ALU-F 95 % 16 ALU-FV 8¢ 30 17,6 6,7

120 x 10 AW | 328 % 10 ALU-FY 10,5

120512 AW-E | 120 % 12 ALUFY 120 150 |147| 84 | 30 13,0 2 6 3 68

120 x 16 ALU-E | 120 % 16 ALU-FY 17,0 6.5

150 10ALLF {150 %10 ALU-EY 10,5 8.8
150 k12 ALUE | 150 x 12 AL-FY 150 185 {163] %0 | 30 13,0 25 6 | 2 8,4

150 x 16 ALU-F | 150 x 18 ALU-FY 17,0 93

Nexans Power Accessories Germany GmbH — »
info,powar-accessories@nexans.com *  wWww.Nexans-power-accessonies.com
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GPH® Presskabelschuhe, Al
[éngsdicht, nach DIN 46329

GPH® Compression cable lugs, aluminum C
longitudinally sealed, acc. to DIN 46329 o

. for Aluminiumseile und Kabelleiter aus for aluminum conductors and
Aluminium aluminum cable cenducfors
. Werkstoff: Reinaluminium Material:  Aluminum
Lasche: gestanzt, Palm: plan stamped

unbehandelt

Oberfléche: Surfaces
ALU-F: blank ALU-F; uncoated
ALU-FV: varzinnt ALU-FV: fin-plated

Die Kabelschuhe sind mit Kontakifet} Cable lugs filled with compound
gefillt und in Plashikfolie eingeschweifit, and sealed in plastic.

) strand, | :
185 x.10 ALULF 185 x 10 ALU-FV 10,5 1
185 x 12 ALU-F 185 % 12 ALU-FV 185 240 18,3 911 30 130 28 [ 3 1,0
185 x 16 ALU-F 185 x 16 ALU-FV 17,0 11,2
"1 240 x 12 ALU-F 240 % 12 ALU-FV 13,0 15,9
240 x.16 ALU-F 240 % 16 ALU-FY 240 300 21,06 1103} 38 17,0 32 8 3 15,5
240 x 20 ALU.F 240 x 20 ALU-FV 21,0 16,2
300 x 32 ALU-F 300 % 12 ALU-FY 13,0
300 % 16 ALU-F 300 x 16 ALU-FV 3oo - 933 | 103 | 38 17,0 34 8 3 17,4
300-x20 ALU.F 300 x 20 ALU-FV 21,0 191
) 40G-x 12 ALU-F 400 x 12 ALU-FV 13,0
v | 400 % 16 ALU-F 400 x 16 ALU-FY 400 - 260 | 116 | 38 17,0 38 - 3 34,0
) | 400 x 20 ALU-F 400 x 20 ALU-FV 21,0 35,5
£ 500 x.'[2 ALU-F 500 x 12 ALU-FV 13,0
; 500 x 16 ALU-F 500 x 16 ALU-FV 500 - 290 122§ 44 17,0 44 - 4 40,5
500 x 20 ALU-F 500 x 20 ALU-FV 21,0 40,3
1400016 ALU-RS% | 400 x 16 ALU-F.SV2 ] 17.0 34,0
} i 8 ) :
400 x 20 ALU.F-82 400 280 | 116 ] 44 210 42 8 35,5
500 x 16 ALLLF-S3 500 % 16 ALU-F-5v2 17,0 40,5
A . 5 - -
500 % 20 ALU-F-SY | 500x20 ALU-Rsv | %0 S10 11221 48 | gy 46 4 40,3
'Beim Einsatz von rund=mehrdrihfig-verdichteten Leltern When using roeund stranded compacted conductors, we
‘ empfehlen wir dis Verwendung der RMV-Serie (siehe Seite C-19). recammend the application of RMV-series (see page C-19}.
. #loschenbreite und Laschenhdhen abweichend von DIN 46329 1 Palm width and height do not comply with DIN 46329
2 Presshislse abweichend von DIN 46329 3 Compression sleeve nof acc. fo DIN 46329 e
Sektorleiter sind mit dem enisprechenden Einsalz rundzudricken. Secfor shaped conductors must be rounded with special dies. %
Presskabetschuhe for Nockenpressung auf Anfrage. Deep indent type of lugs on request. !;;‘
‘ : i
. a
Bitte tachnische informationen auf Kalalogseite C-0 und C-27 beachten, Please nofe fechnicol information on catologue page C-0 and C-27, >

Mexans Power Accessories Germany GmbH ¢ Ferdinand-Porsche-Sir. 12+ 95028 HoffSaale + Tel.: +49 9281 8304-0

info. power—uccessories@nexuns. COm *  www, nBXCIHS-'PDWGF—CICCESSDFi es.com
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INSTYTUT ENERGETYKI

LABORATORIUM WIELKOPRADOWE

Akredytowane przez PCBC (Certyfikat L 323/1/2000)
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Raport z badan

Nr EWP/47/E/02-11

KONCOWKI ALUMINIOWE SZCZELNE typu ALU-F
KONCOWKI Al-Cu SZCZELNE typu ALU-KU-M
ZEACZKI ALUMINIOWE SZCZELNE typu ALU - ZE

PRODUCENT: GERHARD-PETRI GmbH & Co. KG Hof/ Saale

Warszawa, kwiecien 2003 r.




INSTYTUT ENERGETYKI )
Raport z badah
LABORATORIUM WIELKOPRADOWE Nr EWP/47/E/02-TT
01-330 Warszawa, ul.Mory 8
tel, 36-80-16, fax 36-63-63 str. 2/31

RAPORT Z BADAN Nr: EWP/47/E/2002-11

OBIEKT BADAN: Kohcowki aluminiowe szczelne typu ALU - F
Koneowki aluminiowo ~ miedziane szczelne typu ALU-KU-M
Ztaczki aluminiowe szczelne typu ALU - ZE

PRODUCENT: GERHARD PETRI GmbH & Co. KG Hof/ Saale
BADANIA WYKONANO NA ZAMOWIENIE: GPH  ul. Zotkiewskiego 22, Raciborz

RODZAJ BADAN: badania pelne

PROCEDURA BADAN: PN - 90/E - 06401/02

DATA OTRZYMANIA OBIEKTU BADAN: grudzieh 2002 r.
DATA WYKONANIA BADAN: grudzien 2002 ... marzec 2003 r.

WYNIK BADAN: badane kohcowki aluminiowe szczelne typu ALU—F,
koficowki aluminiowo ~ miedziane typu ALU- KU- M i
i%qczki aluminiowe szczelne typu ALU - ZE
spetnily wszystkie wymagania okreslone w normie PN-90/E-06401/02.

WYNIK BADAN ODNOSI SIE WYEACZNIE DO BADANEGO OBIEKTU

KIEROWNIK BADAN:

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

KIEROWNIK LABORA]

g - Warszawa, dnia 4.04.2003 1,

Bez pisemnej zgody Laboratorium nie zezwala sig na publikowanie lub reprodukowanie raportu w inngj postaci
niz dokiidna 1 kompletna jego kopia
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INSTYTUT ENERGETYKI

LABCRATORIUM WIELKOPRADOWE

Raport z badani

Ne EWP/4T/E/02-TT
Str. 3/31

Spis tresei

1. Opis obiektu badaf

2. Dokumentacja techniczna

3. Przygotowanie odcinkéw probierczych
i odcinka rébwnowaznego do badan

4. Zakres i kolejnoéé badafi

5. Przebieg préb i ich wyniki

6. Zestawienie dokumentdw

Raport zawiera 31 stron kolejno ponumerowanych

e 9 tablic
¢ 4 rysunki
e O fotografii
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Al'k Nr EWPI47/E/02-1T
\l[ﬁ LABORATORIUM WIELKOPRADOWE str. 4/31

1. Opis obiektu badan |
Zamawiajacy dostarczyt po jednym odeinku  probierczym z kofcowkami aluminiowymi
szczelnymi typu ALU - F, koncowkami aluminiowo -miedzianymi szczelnymi typu ALU - KU
-M oraz zlaczkami aluminiowymi typu ALU - ZE zaprasowanymi na zytach o przekroju:
- Al70 mm’® - odcinek oznaczony nr I wg polaczen przedstawionym na rys.1
- Al 120 mm® - odcinek oznaczony nr Il wg polaczen przedstawionym na rys.2
- Al 240 mm’® - odeinek oznaczony nr III wg polaczen przedstawionym na rys.3
Koncowki i zlaczki ode. prob. I, IT 1 Il zostaly zaprasowane ( przez Zleceniodawce ) praska
mechaniczng MIP
Odecinki probiercze zostaly obustronnie zakoficzone kohcowkami odpowiednio ALU-F 70 mm?,
ALU-F 120 mm? ALU-F 240 mm’.
2. Dokumentacja techniczna
* Katalog: GPH , Maj 2002
- Koneowki aluminiowe szczelne typu ALU - F
- Koncowki aluminiowe -miedziane szczelne typu ALU - KU -M
- Zaczki aluminiowe typu ALU - ZE
. 3. Przygotowanie odcinkéw probierczych i odcinkéw réwnowaznych do badan
Koncodwki i ztaczki kablowe zostaly trwale ponumerowane;
odcinek probierczy,, 17 - (wg rys.1)

71 ... 76 - numery koncowek typu ALU-F
77 ... 82 - numery koncowek typu ALU-KU-M
83 ... 88 - numery zlaczek typu ALU -ZE

89 - przewdd Al 70 mm®

odcinek probierczy ,,11” - (wg rys2)

51 ... 56 - numery koficowek typu ALU - F
57 ... 62 - numery koncowek typu ALU-KU-M
63 ... 68 - numery zlaczek typu ALU -ZE

69 - przewod Al 120 mm?

odcinek probierczy ,,III” - (wg rys.3)

34 ... 39 - numery koncéwek typu ALU-F
28 ... 33 - pymery koficéwek typu ALU - KU -M
41 ... 46 - humery zaczek typu ALU - ZE
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i}E% Nr EWP/A47/E/02-T1

LABORATORIUM WIELKOPRADOWE Str. 5/31

Uklad odcinkéw probierczych i pdeinkow réwnowaznych dla kazdego przekroju zostat

azahy na Iys.3 normy PN-90/E-06401/02 [1]. Odlegto$¢

przygotowany do badafh w sposé

mi¢dzy zlaczkami kb koacowka (igodnie z wymaganiami rys.3a, 3¢ i 3d normy [1]) wynosita

T

ok.l,Sm//’ o

éoﬁcéwki " zostaly przygotowane do badah w sposéb pokazany na rys.3c norrn); [1] i
skrecone momentemm:

e 22 Nm [M8] - w odecinku probierczym I

e 22 Nm [M8] -- w odcinku probierczym I __\Q‘IT;,\_& ,
s 75 Nm [MI2] -- w odcinka probierczym II (‘-, | \;\)
wg wymagaf zawartych w tablicy 4 normy [1]. '

W kazdej zlaczce i koficbwee oraz w odcinku rownowaznym odcinka probierczego, w
przyblizeniu w polowie dhugoéci (zgodnie z wymaganiami rys.3d normy[1]), umieszczono
termoelement Cu-konstantan zapewniajacy pomiar temperatury z dokladnoscia nie mniejsza niz +
0,5°C.

Na zylach roboczych wykonano sondy ( trzykrotny obwoj z ocynowanego miedzianego drutu o
srednicy 0,8 ﬁm) do pomiaru spadkow napieé, w sposdb opisany w p.3.2.6 i pokazany na rys.la
normy [1}.

Widok koncowek i ztaczek pokazano na fotografiach 1... 9.

4, Zakres i kolejnosé badan

Odcinki probiercze zgodnie z wymaganiami [1] poddano kolejno wszystkim badaniom 1...13

wymienionym w tablicy 1.
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ﬁFB\ Nr EWP/47/E(02-T1
@ LABORATORIUM WIELKOPRADOWE Str. 6/31
Tablica 1. Zakres i kolejnoéé badan
Opis i wynik
Lp Rodzaj badania badania w p.
1 Sprawdzenie spadkéw napiecia 5.1
2 __ | Sprawdzenie odpornoéci na zmiany temperatury 5.2
3 | Pomiar temperatury 52.1
4 | Nagrzewanie cykliczne: 1000 h z cyklicznym obciazeniem 522
pradem (8 = 120 °C, 500 cykli 1/1 h)
3 | Sprawdzenie spadkéw napiecia 5.23
6 | Nagrzewanie cykliczne: 500 h z cyklicznym obciazeniem 524
pradem (8, = 120 °C, 250 cykli 1/1 h)
7___ | Sprawdzenie spadkéw napiecia 525
8  |Préba pradem zwarciowym 5.2.6
9-=250°C, t,=1+3 5, x 3
9 | Sprawdzenie spadkdw napiecia . 527
10 | Nagrzewanie cykliczne: 500 h z cyklicznym obciazeniem 528
pradem (8 = 120 °C, 250 cykli 1/1 k)
11 | Sprawdzenie spadkéw napiecia 529
12 | Pomiar temperatury 5.2.10
13 | Sprawdzenie wytrzymalosci mechanicznej na rozciaganie 53

S. Opis i wyniki badan

5.1. Sprawdzenie spadkéw napiecia (AU,) przed préba sprawdzenia odpornesei zlgczek
i koficowek na zmiany temperatury spowodowane przeplywem pradu

Spadek napigcia mierzono nagrzewajac w czasie 1 h. odcinki probiercze pradem statym

o wartosci (wg tablicy 3 normy {1]):

o 180 A - odcinek probierczy 1
e 250 A - odcinek probierczy II
e 380 A - odeinek probierczy I

Pomiaru pradu statego dokonano mierzac spadek napigeia (multimetrem V543 nr 7895) na

boczniku:

e 250 A/ 60 mV, nr 08830 - dla odcinka probierczego I

o 400A/6 qu, or 1084 - dla odcinkéw probierczych 111 HI
" Doldadnodé Somiaru pradu statego - 0,5% .

)
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Raport z badan

Nr EWP/M47/E/02-1X

Str, 7/31

Spadek napigcia stalego mierzono multimetrem V534 nr 7991,
Doktadnosé pomiaru spadku napigcia statego - 0,5%.

Temperatura otoczenia w czasie pemiarow T, = 20,2 °C.

M
//.éqcﬁ"' Numer koficowki | AU, AU, [mV]
probierczy tub zaczki [mV] odc. rownowazny
' 1 2 3 4
71 5.38
72 4,80
73 5.09 6.99
74 5.19
75 4.80
76 4.97
77 3.90
78 3.88
79 4.09 8.35
I 80 4.19 '
81 3.92
82 3.89
83 6.15
84 5.97
85 6.13 10.1
86 5.94
87 5.93
88 6.12
51 4.99
52 439
53 4.77 6.94
54 4.20
55 4.15
56 4,84
57 3.53
58 3.71
59 3.43 7.70
60 327
| 61 3.34
62 3.63
63 523
64 4.69
65 4.93 10.6
66 5.16
67 554
68 5,65

jpomiafow spadkow napiecia (AU,) przed proba sprawdzenia odpornosei

neowek i zlaczek na zmiany temperatury spowodowane przeplywem pradu
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@ Nr EWPI4T/E/02-11
w LABORATORIUM WIELKOPRADOWE ser 8/31
1 2 3 4
34 4.16
35 3.73
36 3.30 6.55
37 3.44
38 3.40
39 3.93
28 3.58
29 3.37
30 3.47 7.06
I 31 3.13
32 3.26
33 3.21
41 5.48
42 5.95
43 5.73 9.06
44 6.15
45 5.91
46 5.99

AU, - spadek napigcia przed préba sprawdzenia odpornosei ztaczek i koficowek na zmiany
temperatury spowodowane przeplywem pradu
Wynik préby:
spadek napigcia na nagrzanych pradem ztaczkach i koficéwkach nic byt wigkszy niz spadek
napigcia na nagrzanym pradem odcinku réwnowaznym
(co jest zgodne z wymaganiami p.2.2.a. normy [1]).
5.2. Sprawdzenie odpornosci zljczek i koficéwek na zmiany temperatury
3.2.1. Pomiar temperatury zljczek i koncowek
Pomiaru temperatury zgczek i koficowek przed sprawdzeniem ich odpornoéci na zmiany
temperatury, dokonano za pomoca termoelementéw Cu-Konstantan mierzac site
tennoel.ektrycznat multimetrem V534 nr 7999 (rezystancia wejsciowa > 2000 MQ).
Odcinki probiercze nagrzewano pradem przemiennym 50 Hz o wartodci ok.-
¢ 190A - odcinek probierczy 1
. 410 A - odcinek probierczy 1T

*» 650 A - odcinek probierczy III
zapewniajacym nagrzanie odcinka réwnowaznego do temperatury 120 + 5 °C,

Wartdsé prady grzejnego mierzono za pomoca przekladnikéw pradowych :
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o JL-4NF nr 22/N48 kl. 0,2 i amperomierza nr 1035 kl. 0,5 - w ode. prob, I
e JL-4NF nr 1110 k1.0.2 i amperomierza nr 1023 kl. 0,5 - w odc. prob. II

o JL-Sp nr1114kl.0.2 i amperomierza nr 1089 kl. 0,5 - w ode. prob. 1I1

Temperatura otoczenia w czasie pomiaru T, = 19,8 °C.

Tablica 3. Pomiar temperatury koficowek i zhaczek

Odcinek probierczy Numer Temperatura
nr koncowki lub ztaczki °Cj
1 2 3
71 90
72 90
73 93
74 95
= 75 88
- 76 89
77 82
78 82
I 79 33
80 82
81 32
82 82
83 102
84 101
85 102
86 102
87 99
____________________________ 8 9%
odc.rownowazny I (89) ‘ 125
51 94
52 92
53 98
54 96
55 100 -
56 99
57 90
58 88
59 85
i 60 86
61 87
62 89
63 103
64 104
65 104
66 105
67 104

[N

e

o
TN,
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AT
J[ﬁ LABORATORIUM WIELKOPRADOWE
1 2 3
____________________________ 08 o5
odc.rownowazny 11 125
34 105
35 104
36 106
37 105
38 105
39 107
28 100
29 101
I 30 102
31 103
32 102
33 101
41 110
42 112
43 114
44 111
45 116
____________________________ O
odc.réwnowazny | 1T (40) ! 126

Wynik préby: temperatura zadnej koficowki i Zaczki nie byla wyzsza od temperatury zyly odcinka

rownowaznego (co jest zgodne z wymaganiami p.2.3.b,

5.2.2. Nagrzewanie cykliczne
Wykonano 500 cykli (ok.1000 h) nagrzewania  pradem
temperatury 120 £ 2 °C, mierzonej na zyle odcinka réwnowaznego.
Czas nagrzewania - 1 h i wartosci pradu:
* 190 A w odcinku probierczym I
* 410 A w odcinku probierczym IT
* 650 A w odcinku probierczym IIT
dobrano tak, aby temperatura zyly odcinka rOWnNoOwaznego w

nagrzewania nie wzrastata wigcej niz o 2 °C.

normy {1]).

przemiennym 50 Hz do,

ciagu ostatnich 15 min,

Czas wymuszonego, przy uzyciu wentylatoréw chtodzenia t = 1 h dobrano tak, aby temperatura

A

nie byta wyzsza niz 2 °C od temperatury otoczenia.

eatow odeinka probierczego (zlaczek, koncéwek j zyly odcinka réwnowaznego)
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Temperature zyl odcinkéw réwnowaznych mierzono w sposdb podany w p.5.2.1.

Wynik badania: nie podlega bezposredniej ocenie.

: .
5.2.3. Pomiar spadkow napigcia (AUy) \ AN

T e%m‘otocze i4 w czasie pomiaru T, = 20,3 °C.

Tablica 4. Wyniki pomiaréw spadkdw napigeia po 500 cyklach nagrzewania.

Qde, Numer kofcéwki] AU [mV] AU, [mV} Max roznica wartosci AUy
probierczy lub zlaczki odc.rownowazny | koncodwek lub zlaczek [%]
“1 2 3 4 5
71 6.21
72 5.28
73 5.77 6.99 (AU7; -AU+5)x100/AUs = 20
74 5.84
75 5.19
76 5.45
77 4.34
78 4,56
I 79 4.35 8.35 (AU'?s "AUSl)X 100/AU31="“ 5
80 4.50
81 4.33
82 4.41
33 7.57
34 7.12
85 7.4 10,1 (AUss -AU3s)x 100/AUgs = 8
86 7.01
87 7.34
88 7.44
51 5.15
52 485
53 4.96 4.94 (AUs; -AUss)x 100/AUss = 16
54 448
55 4.44
56 4,95
57 373
I 58 4.05
59 4,06 770 (AU52 -AUﬁg)XlOO/AUso =32
60 3.55 '
61 4.26 /
62 4.69 Y/
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1 2 3 4 5
63 5.77
64 5.60
65 5.78 10.6 {AUgs -AUgg)x100/AUG4A = 14
66 5.87
67 6.14
68 6.37
34 4.20
35 3.90
36 3.37 6.55 (AUsq -AUs6)x100/AU3s = 25
37 3.81
38 3.56
39 3.95
28 3.44
29 3.32 . :

I 30 3.46 7.06 (AU3[ -AU;; [}XIOO/AU;;;: 12
31 3.09
32 3.15
33 3.20
41 5.23
42 6.29
43 5.74 9.06 (AUas AU )x100/AU,=28
44 6.01
45 5.43
46 6.70

AU, - spadek napiecia po 500 cyklach nagrzewania
Wynik badania:
* spadek napiecia na nagrzanych pradem koficéwkach i zaczkach nie byl wigkszy niz spadek
napigcia na nagrzanym pradem odeinku réwnowaznym
(co jest zgodne z wymaganiami p.2.2.a. normy [17).
* wartofci spadkdw napieé na poszezeg6lnych koficowkach Iub ztgczkach réznig sig

maksymalnie 032 % (warto$¢ dopuszczalna wg 2.3.¢. normy [1] - 50 %)),

5.2.4. Nagrzewanie cykliczne

Wykonano kolejne 250 cykli (500 h) nagrzewania odcinka probierczego do temperatury

0k.120 °C i chlodzenia do temperatury otoczenia w sposéb taki sam, jak przedstawiono w
p.5.2.2.
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5.2.5. Sprawdzenie spadku napigcia (AU,) ; ‘\?\.\
Pomiar spadku napigeia po 750 cyklach nagrzewania i chiodzenia wykonano w sposéb podany w \ )
p.5.1. Temperatura otoczenia w czasie pomiaru T, = 20,2 °C. \,]}

Tablica 5. Wyniki pomiaréw spadkéw napigeia po 750 cyklach nagrzewania

Odc. |Numer kofcowki | AU, | AUy [mV] | AU,| Max roznica wartosci AU,
probierczy jub zaczki [mV] Odec. [9%] ziaczek lub koncodwek
. rownowazny [%]
1 A2 3 4 5 6
/ N 6.41 3
W 72 5.32 1
" 73 5.85 6.99 1 (AU7; -AU75)x100/AU7s = 21
74 5.88 1
75 5.29 2
76 5.51 1
77 4.40 1
I 78 4.61 1
79 4.42 8.35 2 (AU7s -AU)x100/AU77= 5
80 4.59 2
81 441 2
82 4.52 2
83 7.61 1
84 7.49 5
85 7.81 10.1 5 (AUgs —AUgs)XlOO/AU35= 7
86 7.29 4
87 7.45 1
88 7.58 2
51 5.20 1
52 4.98 3
53 5.07 6.94 2 (AUs, ~AUs5)x100/AUss= 9
54 4.80 7
55 4.75 7
56 5.11 3
57 3.81 2
58 -] 4.1 i
59 4.13 7.70 2 | (AUs -AUg)x100/AUg= 30
I 60 3.64 3
61 435 2
62 4.72 1
63 589 2
64 5.68 1
65 5.86 10.6 1 (AUsg —AU@)XIOOJIAU&: 13 P
56 6.09 4 /
67 6.25 2 y
68 6.43 1 // //
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34 430 2
35 4.09 5
36 3.31 6.55 2 | (AUss -AUs)x100/AUs6 = 30
37 4,02 6
38 3.61 I
39 3.91 -1
28 3.46 I
29 337 2
= 30 348 | 7.06 | (AUs -AUs;)x100/AU = 10
31 3.16 2
32 3.26 3
33 321 0
a1 4.94 %
42 6.24 1
43 5.74 9.06 0 | (AU -AU)x100/AU;, = 38
44 6.19 3
45 6.20 -4
46 6.82 2

AU, - spadek napigcia po 750 cyklach nagrzewania
AU, - procentowy przyrost spadku napigcia po 750 cyklach nagrzewania
(wg [1] tabl.1 kol 3)
Wrynik hadania:
= procentowe wartosci przyrostu spadkéw napiecia na kohcdwkach Iub ziaczkach nie

przekraczaja 6%  (warto§é dopuszczalna wg tablicy 1 normy [1j- 50 %)

=> wartosci spadkow napieé na poszezegdlnych koficowkach lub ztaczkach réznig sie

maksymalnie o 38 % (warto$¢ dopuszczalna wg 2.3.c. normy [1] - 50 %).

5.2.6. Préba pradem zwarciowym
Odcinki - probiercze ulozono i umocowano w taki sposob, Ze na badane polgczenia dziataty
pomijalnie mate sily elektrodynamiczne.

Probe wykonano w ukladzie 1-fazowym. Schemat uklady probierczo — pomiarowego podano
nﬁ rys.1. Zrodlem pradu zwarciowego byt transformator wielkopradowy 15/0,8 kV, 2 MVA.
Warto$¢ pradu zwarciowego mierzono za pomocy przekladnika pradowego typu JL-Sp nr 1114
klasy 0,2 1 rejest :)\wano za. pomocy  rejestratora HIOKI 8846, Niepewnogé pomiaru pradu

zwarcia <2 %,
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Wykonano 3 cykle zwarciowe pradem przemiennym 50 Hz. Kazde nastepne zwarcie

wykonywano po ostygnieciu odcinkéw probierczych do temperatury otoczenia (T, = 19...21 °C).

Tablica 6. Wartosci pradu zwarciowego L1 czast, jego przeplywu dla poszczegolnych

Przykiadowe kopie oscylograméw pradu zwarciowego ( Ode

@cf.probierczy Numer 1, t,
X mr proby | [kAl [s]

e 1 735 | 1.30
/ I 732 | 134

odcinkéw probierczych

%

2

3 732 1.36

1 10.67 1.98
L 2 10.61 1.92

3 10.63 1.92

i 17.80 2.70
I 2 18.30 2.50

3 18.32 2.62

przedstawiono na rys. 4.

. probiercze I, 11 i Ifl nr proby 3 )

Oryginaly oscylograméw pradu zwarciowego sa przechowywane w archiwum Laboratorium

Wielkopradowego

Wymagania wg PN-90/E-06401 dla temperatury poczatkowej 20 °C:

Odcinek probierczy I { zyta robocza Al 70 mm®) -

L= 8,61+ 1/f1, [kA]

Odcinek probierezy 1I (zyta robocza Al 120mm* - 1,= 14,76 # 1/\/5 [kA]
Odcinek probierczy III (zyta robocza Al 240mm*) - [,=129,52 * I/\/Z fkA]
(kohcowa temperatura zyly roboczej ok. 250 °C).

Woynik badania: nie podlega bezposredniej ocenie.

5,2.7. Sprawdzenie spadku napigcia (AU;)

Poqﬁa: spadku napiecia po_3 cyklach zwarciowych wykonano w sposéb podany w p.5.1.

Temperatura otoczenia w czasie pomiaru T, =21 °C.

TS
[ A
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Tablica 7. Wyniki pomiaréw spadkow napiecia po 3 cyklach zwarciowych

Ode. Numer koncowki | AU; | AU; [mV]] AU, Max réznica warto§ciAUs;
probierczy lub ztaczki Ode. kornicowek lub zlaczek
[mV] | réwnowazay | [%)] [%]

1 2 3 4 5 6
71 5.86 7
72 5.75 8
73 6.34 6.99 8 (AU"[] -AUvs)XlOO/AU?SW 20
74 6.36 8
75 5,74 9
76 5.96 8
77 4.52 3
78 4.83 5
79 4.66 8.35 5 (AUsg; -AU3 )x100/AUg, = 10
80 4,83 5
81 4.49 2

I 82 4.95 10
83 7.60 0
84 7.18 -4
85 7.58 10.1 -3 (AUs3 -AUgs}x100/AUgs = 5
86 7.21 -1 .
87 7.42 0
88 7.55 0
51 5.61 8
52 5.13 3
53 5.22 6.94 3 (AUj] —AUss)XIOO/AUss =12
54 5.14 7 .
55 503 6
56 5.48 7
57 413 8
58 4,49 9
59 4.53 7.70 10

I 60 3.81 5 (AU -AUqg)x 100/AUg = 9
61 4.86 12
62 5.14 9
63 6.22 6
64 597 5
65 6.32 10.6 8 (AUgs -AUg)x100/AUg = 15
66 6.45 6
67 6.85 10
68 6.86 7
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1 2 3 4 5 6
34 4.59 7
35 4.52 11
36 3,92 6.55 18 {AUss -AU34)x 100/AU36= 17
37 4.35 8
38 429 20
39 4.52 16
) 3.45 0
RV 3.53 5
o 30 3.55 7.06 2 (AU:-}() —AU31)X100/AU31: 20
- 31 2,95 -8 :
32 3.14 -4
33 3.13 -2
41 522 6
42 6.35 2
43 5.91 9.06 3 (AUs, -AUgg)x 100/AUgs = 16
44 6.25 i
45 6.25 1
46 6.85 0 S
I
N
AU; - spadek napiecia po 3 cyklach zwarciowych N
- AN
AUy - procentowy przyrost spadku napigeia po 3 cyklach zwarciowych ’ L;’
(wg [1] tabl.1.kol.3).
Wynik badanija:
=> - procentowe wartodci przyrostu spadkow napigeia na kohcowkach lub  ziaezkach nie
przekraczaja 20 %  (wartos¢ dopuszczalna wg tablicy 1 normy [1}- 50 %)
- AUs > 0,5 AU,
=> warto$ci spadkdéw napiecia na poszczegobinych koncowkach lub  zlaczkach réznig sie
maksymalnie 20 % (warto$¢ dopuszezalna wg p.2.3.c. normy [1] -50 %).
5.2.8. Nagrzewanie cykliczne
Wykonano kolejne 250 cykli (500 h) nagrzewania odcinka probierczego do temperatury 120°Ci .
chtodzenia do temperatury otoczenia w sposob taki sam jak przedstawiono w p.5.2.2.
Temperatura otoczenia w czasie badania wynosila T, =21 + 24 °C.
Wynik badania: nie podlega bezposredniej ocenie.
7
7
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5.2.9. Sprawdzenie spadku napiecia AU,

Pomiar spadku napigcia po 1000 cykli grzejnych wykonano w sposdb podany w p.5.1.
Bezposrednio przed pomiarem odcinki probiercze nagrzewano w czasie 1 h pradem przemiennym
o czestotliwosci 50 Hz i wartosci:

e I,= 1906A - Odc. probierczy I

s I,= 410A - Odc. probierczy Il

e I,= 650A - Ode. probierczy III

Temperatura otoczenia w czasie pomiaru T, = 20,7 °C.

Wyniki pomiaréw podano w tablicy 8

Tablica 8. Wyniki pomiaréw spadkow napiecia po 1000 cykli nagrzewania

Odc. Numer AUy | AUy [mV] | AU, Max réznica wartosciAU;
probierczy koacowk: Ode. [%6] koficowek lub zlaczek
Jub Ztaczki [mV] | réwnowazny [%0]
1 2 3 4 5 6
71 6.87 0
72 5.80 1
73 6.36 6.99 0 (AU'H -AU75)X100/AU75 =19
74 6.37 0
75 5.79 1
76 5.99 1
77 4.55 1
78 471 -2
I 79 4,78 8.35 3 (AUsp -AU»)x100/AU» =7
80 4.84 0
81 4,71 5
82 4 .88 -1
83 7.68
84 7.28 1
85 7.45 10.1 2. | (AUgs -AUgg)x100/AUss =8
86 7.10 oA
87 7.23 -3
88 7.67 2
51 5.48 -2
52 5.25 2
53 5.30 6.94 2 (AUs; -AUs5)x 100/AUss= 9
54 5,08 -1
55 503 | 0
56 5.38 -2
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1 2 3 4 5 6
57 4,16 1
58 453 1
59 4.49 7.70 -1 (AU ~AUg)x100/AUg = 31
£ 60 3.96 4
4.90 H
/2 5.19 1
// 63 6.39 3
// 64 6.16 3
/ 65 6.41 10.6 1 (AUgs -AUs4)x100/AUs4 = 13
66 6.55 2
67 6.92 1
/ 68 6.94 1
‘ © 34 4.89 7
35 487 8
36 4.18 6.55 7 (AUs4 -AUz6)x100/AU3= 17
37 4.59 6
38 4.46 4
39 4778 6
28 3.59 4
1M1 29 3.63 3
30 3.70 7.06 4 (AUsp -AU3)x100/AU;; = 21
31 3.05 3
32 3.28 4
33 3.27 4
41 529 1
42 641 1
43 6.19 9.06 4 (AUj45 ~AUa1)x100/AU, = 30
44 6.39 2
45 6.37 2
46 6.91 1
-
AUy, - spadek napiecia po 1000 cykli nagrzewania ( y
_ AU, .procentowy przyrost spadku napigcia po 1000 cykli nagrzewania . \\)

{wg [1] tabl.1.kol.3).
Wynik badania:
= procentowe wartoécl przyrostu spadkéw napiecia na koficowkach lub  zlaczkach nie
%)rzekraczajat 8 % (warto$¢ dopuszczalna wg fablicy 1 normy [1}- 15 %),

=» wartodci spadkéw napicia na poszczegdlnych koncowkach lub  ziaczkach roznig sie

maksymalnie 31 % (warto$é dopuszezalna wg p.2.3.c. normy [1]- 50 %).
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5.2.10. Pomiar temperatury koncéwek i zljczek
Pomiaru temperatury koficowek i zlaczek po 1000 cykli nagrzewania dokonano w sposob podany
wp.5.2.1. Temperatura otoczenia w czasie pomiaru T, = 20,4 °C,

Tablica 9. Pomiar temperatury kofcowek i zlaczek po 1000 cykli nagrzewania

Odcinek probierczy Numer Temperatura
koficowki lub zlaczki [°C]
1 2 3
T1 95
72 96
73 97
’’’’’ 74 99
75 95
76 96
77 B7
78 87
I 79 88
80 87
81 86
82 87
83 105
84 104
85 104
86 102
87 102
____________________________ 88 o]
odc.rownowazny I (89) ' 126
51 96
52 95
53 100
54 97
55 99
56 100
57 91
58 90
59 88
I 60 87
61 89
62 92
63 110
64 112
65 111
66 110
67 112
TR E G S R 68 | ] 1
. odc.rownowazny 11 126
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2 3
28 106
29 105
30 107
31 108
32 107
33 105
34 111
35 110
36 112
37 111
38 112 <
39 112 \\\ﬂ‘:-\
41 117 ¢ “?}R
42 116 SRR
43 116 LS
44 113
45 118
____________________________ 1N N ¥ X
ode.réwnowazny 1T (40) ! 126

Wynik _proby: po wykonaniu 1000 cykli nagrzewania i chlodzenia temperatura Zadnej
kohcdwki lub zlaczki nie byla wyzsza od temperatury Zyly odcinka réwnowaznego (co jest

zgodne z wymaganiami p.2.3.b. normy [1].

5.3. Wytrzymalo§é mechaniczna kofcéwek i zlaczek narozcigganie

Sprawdzenie wytrzymalo§ci mechanicznej na rozcigganie wykonano na  maszynie
wytrzymato§ciowej umozliwiajacej réwnomierny przyrost sily w czasie badania. l
Site mierzono dynamometrami Sprezynowymi:

e nr 86979 o zakresie do 600 daN przy badaniu zlaczek odec. probierczych nr I II

e nr 87383 o zakresie do 6000 daN przy badaniu ztaczek. ode. probierczego IIT

Dokladno$é pomiaru sity - 2 %.

Site od 0 daN zwickszano z szybkoicia 1 daN/s, do wartoéci zgodnej z wymaganiami p.2.5,
noriny {1]:

o 280 daN dlazyly Al odc. probierczego I
o 480 daN dlazyly Al odc. probierczego I
e 960daN  dlazyly Alodc. probierczego Iil

i utrzymywano niezmiennie w czasie 60 s.
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Wynik badania:

= koficowkii zlaczki wytrzymaly badania bez uszkodzed

= W czasie utrzymywania maksymalnej wartosci sity zadna z zyt nie wysunela si¢ ze zlaczki lub
koficowki. (co jest zgodne z wymaganiami p.2.5 i p.3.2.9 normy [1]).

6. Zestawienie dokumentéw

[ 1 ] PN-S0/E-06401/02 ,,Elektroenergetycznel sygnahzacyjne linie kablowe. Osprzet do kabli o
napigeiu znamionowym nie przekraczajacym 30 kV.
Polaczenia i zakoficzenia zyl”,

'[2]) Katalog: GPH , Maj 2002
- Koficowki aluminiowe szczelne typu ALU - F
~ Koneowki aluminiowe ~miedziane szezelne typu ALU-KU-M

- Ziaczki aluminiowe typy ALU - ZE
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Rys.1. Schemat potaczef ztaczek i koficowek w odcinku probierczym 1

71 ... 76 - numery kofcowek typu ALU -F

77 ... 82 - numery kohcowek typu ALU - KU -M

83 ... 88 - numery Zhaczek typu ALU -ZE
89 - przewdd Al 70 mm’
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63 64
=T — — -1 T
66 65
S — —
69
7 / 68
[ S 1 ]

w 61

62

51...56 - numery koncéwek typu ALU - F
57 ... 62 - numery koAcéwek typu ALU - KU - M
63 ... 68 - numery zlaczek typu ALU - ZE

69 - przewod Al 120 mm?®
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46 45
el % 1
43 44
I ] 1
| OO | I 1 .
\\
.
4 7 41 . )
| A | Jrosemssasm———— 3

Rys.3. Schemat potaczen ziaczek i koncowek w odcinku probierczym 11

28 ... 33 - numery koficowek typu ALU-KU -M
34 .., 39 - numery koncowek typu ALU-F
41 ... 46 - numery ztaczek typu ALU - ZE prommme

40 - przewod Al 240 mm’ s
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ZEOEADL

300204

Rys. 4. Kopie oscylogramow pradu zwarciowego

a) Odcinek probierczy I ( nr proby 3 )
b) Odcinek probierczyIl  (nrproby 3 ).
¢) Odcinek probierczy Il (nr proby 3 )

Fot.1. Koficowka aluminiowa szczelna serii. ALU ~F - 70 mm?,
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\

Fot.2, Kofcowka aluminiowa szczelna sertii ALU—F - 120 mm?.

Fot.3. KoAcowka aluminiowa szczelna serii ALU-F - 240 mm?,
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Fot.6. Koficowka Al — Cu serii ALU~-KU-M - 240 mm?®.

Fot, 7. Ztaczka aluminiowa typu ALU - ZE - 70 mm?
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CHJIHOTOKOBA JJABOPATOPUSI

Axpenutupana ot PCBC (Cepraduxar L 323/1/2000)
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IIpoTokoa oT H3NMHTBAHE

Nr EWP/47/E/02-11

AJYMUHHEBHU KABEJHU OB YBKHU o ALU - F
Al - Cu KABEJIHN OBYBKHM 1tum ALU-KU-M .
AJTYMUHWEBHA KABEJHH CHEJUHUTEJIM tunn ALU-ZE

Mpoussogaten: GERHARD PETRI GmbH & Co. KG Hof / Saale -

Bapimasa, anpuii 2003 roz.




INSTYTUT ENERGETYKI ,
Raport z badat

LABORATORIUM WIELKOPRADOWE Nr EWP/47/E/02-XL

01-330 Warszawa, ul.Mory 8
tel. 36-80-16, fax 36-63-63 Crp. 2/31

HHPOTOKOJ OT U3IITUTBAHE Nr: EWP /47/E/2002 - I

H3CIEABAHU OBEKTH: lIpecorn anymuHiesH kabennu o6yekn T ALU ~F
Ipecosu MenHOaTyMuEHIERH Kaberrar o0ysku tan ALU -KU - M
IlpecoBu anymunneru xabenuu crenuanremy Tun ALU - ZE

IPOH3BOAUTEJL: GERHARD PETRI GmbH & Co. KG Hof / Saale
M3MATBAHUATA U3NBJIHEHU 110 HOPBLUYKA HA: GPH ul. Zétkiewskiego 22, Racibor
BU HA N3CJIEABAHETO: neim# TecroBe

IMMPOHEAYPA 3A U3HIUTBAHETO: PN - 90/E - 06401/02
JATA HATIONYYABAHE HA OBEKTA HA H3CTTEJABAHHUATA: JTexemspu 2002 1.
TIATA HA IPOBEKTAHE HA U3NIUTAHHATA: Jexemspu 2002 r. ... Mapt 2003 T,

PE3YJTATH: TecTBaHNTE NPECOBH. AlyMAHNCBH Kabenny o0yBku tun ALU - F,
HpecoBr MeTHoaTyMuHHeBH Kabemu obyexu tin ALU - KU-M n
TIPECOBH ATyMUHEHEBH KabenHu cheauuuTeli tun ALU — ZE

OTTOBAPAT HA BCUUKH M3HCKBAHMSA, IIOCOUEHHA B HopMata PN-90/E-06401/02.

PE3VIJITATUTE HA U3CIIEABAHIATA CA CBBP3AHU C U3CIIENOBATEJICKHUA OBE)

PHKOBOJUTEJ N3CHAEJABAHWS

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

PHEKOBOJUTEJ JIABOPATOPMS,

Bapmnasa, 4.04.2003 r.

Bez nuemerioro cernacue Ha Jlaboparoprara He e paspelieno g ce Ny 5IMKyEa WK BE3NPOH3BEKIA:
KOKIaxaB pasnuvHa (opMa X IEIHO KOMHE OT HETO.
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Raport z badan

Nr EWP/4T/E(02-TT
Ctp.-4/31

1. Omizcanne Ha H3CACABARHTE 0BCKTH

Hapepurensr npenoctasn usnurparems o6pasm ot [pecoBa aryManera KabenHa 00yBKa THII

ALU - F, npecosa MeiHOATTyMBHEEBA Kabemda o6ysxa tun ALU - KU - M u npecon amymu-

- HueB kabenen creguanten e ALU - ZE coe CICIHHUTE HalPETHN CCUCHUS!

- Al 70 mm’-npo6a o3Ha"eHa ¢ romep Icprimacno cxemara lioxkasana Ha dur.]

- Al 120 mm’-11po6a o3nayena ¢ nomep H cprilacHo cxemara ,lioxasana na (ur.2

- _Al 240 mm’- 1po6a o3Havena ¢ uomep Il chriacHo cxemara ;moxasana ma dur. 3
O6ysxure i cxenunuTennTE OT Npobure I I u I 6axa 3aMpPecoBany ( OT KIHEHTA ) ¢

MexanuyuHa npeca MHP

TectonmTe 1podH ca 3aBHLPIIEHH: CHOTBETHO OT J[BETE orpanu ¢ ALU-F 70 mm® ALU-F 120 mm 2

ALU-F 240 mm?.

2. Texnavecka JOKyMeHTAIHSA

* Katanor; GPH , Maii 2002

- Anymurnesn xaGensn ofysxn tarn ALU - F

>

~ Mennoanymunnena kaGenna o6ysxa. . ALU - KU~ M. .

- Anymurues kabenen cregunarertun ALU - ZE
3. Hoaroroska Ha TecToBH IPOGH M M3NHTBATEHH COKITHIL 3 H3HTBAHE

OOyBKute 1 KaBeTHUTE CheIUHATENH Ca HOMCPHPAHH, KAKTO CIE/Ba;

Tecrosa npoba ,, 1 ” - (ewrnacup ¢ur.1 )

71 ... 76 - momepa Ha 06yBKuTe 07 THI ALU — F

77 ... 82 ~ Homepa Ha 00ysKkuTe or THn ALU - KU - M

83 ... 88 - nomepa Ha cremmARTEmMTE 0T THI ALU - ZE
89 - mpoBouuK Al 70 mmi’

TecToBa mpoba.-, I - ( cermacko dur. 2 )

51 ... 56 - noMepa Ha 00yBXUTE OT.THIL ALU-F

57 ... 62 - Homepa Ha 06yeKaTe 0T T ALU - KU - M

63 ... 68 - nHoMepa ua ceeuARTemMTE OT THI ALU - ZE
69 - nposonauk Al 120 mm*

TecToBa lpoda ,, I - (ceruacHo dur. 3 )

34 ... 39 - HoMepa Ha oGyekrte ot THILALU - F

28 ... 33 - momepa Ha.o0yskute oT T ALU - KU - M

41 ... 46 - HOMepa Ha cheauanTemTe oT T ALU - ZE
40 - nposoxuuk Al 240 muii
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Nr EWPM4T/EAN-1T
LABORATORIUM WIELKOPRADOWE Crp. 531

HsnursareauTe IpobH B CEKIHH 33 BCSIKO HATIPETHO CeHEeHHE ¢a IIOJIOTREHH. 33 HIlNTBAHE,

KaKkTo € MokasaHo pe (uir3, 1o /CraHaapt PN-90/E-06401/02 [1]. PascrogHHETO MCIKIY
CHENUHUTEINTE, oﬁj’iémﬂ?e B/CLOTBETCTBHE ¢ U3KCKBaHUsTa Ha QUT. 3a, 3c.1 3d nopma [1])

oxoino 1,5m.

!

-
OfyBxuTe|ca 1O, POTBEHH 33 TECTRAHE, KAKTO € Moka3ano Ha qur.3¢c nopma [1] u 3apuTH d

BBPTAII MOMEHT!

¢ 22 Nm|[ M 8] -- B npobara 3a.usnuTBane. 1

e 22 Nm[ M 8]-- 8 npoGara 3a usnursane Il
e 75 Nm[ Mi2 ] -- B npo6ara 3a m3nursase If

CHIVIACHO M3MCKBAHUATA, CHIALPIKAIIE ce B Tabmana 4 nopma [ 1].

BbB BoeKH CHEMHUTEN ¥ 0fyBKa, KakTO H B M3IMTRATENHATA (Po0a HA M3NUTBATENHI (-
.

\\ .
Ha durypa 3d Hopma{1]), e moctaena TepMosigoika Cu-konstantan, 3a f1a ce rapanTHpa -

YHE}CTHC,JIPHGHKBHTBHHO Ha HOJOBHHATA OT ,II'LJI)KHI}.ELT&(B ChOTBECTCTBHE C H3HCKBAHHATA

H3MepBaHe Ha TeMIeparypa ¢ TOYHOCT He no-Maika or £ 0,5 °C.

Wsnonseanu. ca paborHu npobu (Tpoiua nepradepus Ha ranBaHK3MPaHa MEHA. KHIA C ..
auamersp 0.8 mm) 3a u3MepBane Ha naja Ha HAIPEIKCHACTO, KaKTO € OIIMCAHO B1.3.2.6 1
roxasaHu Ha dur. 1a Hopma [1].

Harenst Ha oOYBKHTE H CHeAHHUTENATE € OKa3al Ha CHAMKmTE 1... 9.

4. OOxBar u pef Ha H3CICIBAHUATA
UsnurBaTenHUTe IIPOGH B CHOTBETCTBHE. ¢ H3UCKBaHuATa [ 1] Oaxa nogaoxesn Ha

HOCI¢IORATEHY. H3NUTRaRus 1 ... 13, u30poenn B Tabauna 1.
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Nr EWPAT7/E/02-11
LABORATORIUM WIELKOPRADOWE _ Cap.6/31

Tabnuna 1. Obxear # peji Ha M3CIICIBAHINTA

Omucanne_ u
N Buy Ha usnuTBaHETO pesynarar BT,
1 [posepka Ha HaupeKCHUETO 5.1
2 |Ipogepka Ha yCTOHIHBOCTTA Ha TEMIIEPATY PHY IPOMEHH 5.2
3 HsmepBane Ha TeMiiepaTypara 5.2.1
4 Hukmryno xarpasase: 1000 h ¢ mukmiven Toxos Tosap (3, = 522
120°C, 500 uuxena 1/1 h) . -
5 1Hpopepka Ha HapEKEHHETO. 523
6 |Luxnrano marpasane: 500 h ¢ muxnmyen Toxor ToBap (8 = 524
120°C, 250 puxpma /1) . -~ .
7 |Tipopepxa Ha HallpeKECHHETO 5.2.5
8  |HMsumraHe ¢ TOX Ha KBHCO CheJIHHEHHE 526
95=250°C, t,=1+3 g;x 3
9  |IIposepka Ha HANPEKESHHUETO. 5.2.7
10 (Huxmasno narpgsare: 500 h ¢ nuknudYer TokoR ToBap (8= 528
120.°C, 250 uuxmna 1/1 h) . __ .
11 {TIpoBepxa Ha HaOpeKeHHETO_ 529
12 |M3mMepBaHe Ha TeMIepaTypaTa 5.2.10
13 {IIpopepka Ha MEXaHHYHATA TKOCT.HA OIIBH o " 53

5. Onucanne M Ppe3ynTATH 0T K3CJIEIBAHETO
N
5.1. Hpogrepka uaja na Hanpexxeanero(AU,) npenu ga ce onnrare aa NPOBEPHTE CHLIPOTHB.
TO Ha 00YBKHTE M CheMHHTEATE PH TEMIEPATYPHI IIPOMEHH, HPHIMHEHH 0T TOKA
.- anet Ha HaNpe)XKeHHETO CE. U3MEPBA UPe3 HArpABANE Ha KICTKATa 38.1 "ac € TIOCTOSHEH TOK

0 Ha.croiiHocrTa (ORriackHo Tabmuma 3 Hopma [1]):

e 180 A - mpofa 3a usnuTeane 1
e 250A - mpoba 3a usnareane IT
0,
e 380A - Ipoba 3a marmreae 111

THIOCTOHHHO e H3MEpBa HAIPeKEHHETO (MyTTUMETEp V543 nr 7895) na mynTa: :
e 250 A/60.m.V, nr 08830 - 3a TecroBara cexmus I
., 400 A /60 m V, nr 1084 - 3a tecrorara cexus 1l u III

Tounocrra va DC.uzmepsaneto - 0,5% .
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Ne EWPMH4T/EN2-TT
LABO!?II‘OR]UM WIELKOPRADOWE Con 751

IMaasT Ha HanpekeHyET /e H3MEPBA C MYJITHLET V534 nr 7991,

Togrocrra Ha DC.

Temgep@p

TaG%aZ. cAyNTATH OT M3MEPBAHETO HA CHajiaHe Ha HaupeixeRneTo (AU,) mper ONUT 3a IPOBEPKa

épranero - 0,5%. .

OKONIHATA cpela o BpeMe Ha uamepsanusra To= 20,2 °C.

BIPOTHBICHHETO Haﬂ@yBKﬂTB ¥ CHEAHHHTEIHTC KbM TEMIICPATY PHM IIPOMEHH, IIDHIHHCHH OT 13

Ham. Homep na 06yska AU, AU,[mV]

upoba MIIH CHEJHHHTE [mV] CKBHBAlICHTEH.

.1 2 3 4

8 71 5.38
72 4.80

. 73 5.09 6.99

2 74 5.19 -
75 4.80 N
76 4.97 CN
77 3.90 )
78 3.88 \[
79 4.09 835

I 80 4.19
81 3.92
82 3.89
83 6.15
84 5.97
85 6.13 10.1
86 5.94
87 5.93
88 6.12
51 499
52 4,39
53 477 6.94
54 4.20
55 4.15
56 4.84
57 3.53
58 3.71
59 3.43 7.70
60 3.27
I 61 3.34

62 3.63
63 5.23
64 4.69
65 493 10.6
66 5.16
67 5.54
68 5.65




INSTYTUT ENERGETYKI Raport z.badaf
1 Nr EWP/47/E/02-11
J [ﬁ LABORATORIUM WIELKOPRADOWE Crp. 8131

1 2 3 4
34 4.16
35 3.73
36 330 |- 6.55
37 3.44
38 3.40
39 3.93
28 3.58
29 3.37
30 3.47 7.06

m 31 3.13
32 3.26
33 3.21
41 5.48
42 5.95
43 573 9.06
44 6.15
45 5.91
46 5.99

AU, - 137 Ha HaNpeXeHHET0, IPOJIH /1a Ce ONHTATE 1A IPOBEPATE CHIIPOTHRIEHHETO HA CheAHHHTCIT
00yBKHTE IIpH TeMIePATYPHU TPOMEHH, IPHIAHEHH OT TOKA

Pesyarat or Tecra:

HansT Ha HAUPEXNCHHETO IIPH CHETHHATENNTE U 0GYBKMTE He e II0-BHCOK, OTKOJIKOTO .
lia/a Ha HAPEIKEHUETO BEPXY. CPABHHTEIHHS Y4acThK (KOeTo
€ B CROTBCTCTEHE C M3ACKBANMATA HA T. 2.2.8. Hopma [1]).
5.2. lIpopepxa Ha ¢LHPOTHRIIEHHETO HA CheAHHUTOIITE 1 00yBKUTE HpH TeMuEpaTypHH pome
5.2.1. UsmepBane TeMuepaTypaTa Ha cheHHATE/HTE H ofyBrHTE
HsmepraneTo Temmeparypata Ba Che/IHHATEIATE H 66y131m*re HpCIH IPOBEPKA HA YCTOWYHBOCTTA HM
KbM. FEMIEpaTy pHE IPOMeHH Gelie HanpaBero. ¢ 110MOIITa Ha Cu-Konstartan Tepmoypoiix, HM3MEPBAIt
TEPMOC/ICKTPHICCKATA CHIIA.C. MYATHMETED V534 nr. 7999 (BxoxHO cmﬁommmm = 2000 MQY).
TecroruTe yuacrpIm €€.3aXpaHBAT C IPOMEHITHB. TOK 50 Hz npubi.:
¢ 190A - npoba 3a usnmmrsame |
¢ 410 A - npo6a 3a uanmreane 11
¢ 650A  -mpobasa wsnnreaue I1
OCHTYPSBANE 3aTPIBRAHE Ha EKBUBAICHTHHS YHACTBK fo.TeMieparypata 120 + 5 °C.

CroiiHocT72 Ha TOKA Ha HArpsABaHe ce U3MEPBA C U3TON3BAHE HA TOKOBH TPaHCHOPMATOPH:
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_Nr EWPMI/E/02-11
LABORATORIUM WIELKOPRADOWE Crp.9/31
e JL-ANF nr 22/N48 ‘ammepmersp nr 1035 kl. 0,5 - 8 mpoba I
e JL-4NF nr 1110/k102 u amnepmersp or 1023 kl. 0,5 - B npo6a 11
o JL-Spnf 1144 kL.0.2 u ammepmeTsp nr 1089 ki. 0,5 - 5 po6a I
TepalepaTypa Hit OKOJHATA Cpejia 1o Bpeme Ha maMepsarero To= 19,8 °C.
Ta6nuita 3. FiaMeppane Temieparypara Ha CheAMHUTENAUTE ¥ 00yBKHATE
Cexknus 3a TecThade | Homep Ha oSyBKara Temmepatypa
Ne WITH CHLETAHHETEIL. 1°C1
1 2 3°
71 U
72 20
73 93
74 95
75 88
76 89
77 82
78 82
I 79 83
20 , 82
81 82
82 82
83 102 NG
84 101 .
85 102 Q\... \\,,‘ “
86 102 i
37 99
____________________________ 88 e
eKBHBAIEHTEH ] (89) ! 125
51 94
52 92
53 98
54 96
55 100
56 99
57 90
58 88
59 85
1T 60 86
61 87
62 89
63 103
64 104
65 104
66 105
67 104
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Nr EWP/4T7/E/02-TE
LABORATORIUM WIELKOPRADOWE Crp. 10/31
1 : 2 3
__________________________ 68 ... 105
eKBUBanmeHTeH [1 125
34 105
35 104
36 106
37 105
38 105
39 107
28 100
29 101
I 30 102
31 103
32 102
33 101
41 110
42 112
43 114
44 111
45 116
____________________________ 46 |7
exsubajenTen ! Il (40) : 126

_Peaynrar or.recra: TeMueparypaTta Ha ChefiMHITeNHTE M OGYBKUTE HE €I10-BUCOKA OT __

TeMIlepaTypaTa Ha IPOBOJHUKA (KOETO € B.ChoTBeTcTBMe ¢ T.2.3.b. Hopma [1]).

5.2.2. Ilpxau4no garpsasane

Vsebpmieny ca 500 muxwma ( npu6n. 1000-h) Harpsapade c npomernmus Tox 50 Hz go
TeMueparypa 120 = 2 °C, pMamepsane B eKBUBaNCHTHUA
YYacT®HK Ha IpoBofuuka. Bpeme - 1 h u croinocTy Ha Toka;
* 190 A mpoba_3a usnuTeane .
* 410 A mpoba 3a wamureane 11
* 650 ‘A nnpoba 3a usnurTeane 111
n3bpaHa Taxa, 4e TeMIEPATypaTa Ha MIPOBOAHMKA B.IOCTERHUTE 15 M, Ha HATPABAHETO .
Ja He ce ysennyasa norede ot 2 °C.
IIpunypurennoro BpeMe, MSIOA3BAIKIL OXIKAANUTE BeRTIIATOPI L= 1 h Genre uabparno
Taka.ue , aTeMIepaTypara Ha KOJTO M fid € QT 7IEMEHTHTE Ha M3IIUTBATENHMA YIACTHK. . .
(cvegmnmremy, 06yBKU 1 NPOBOKHMK) He 6elne mo-BucoKa oT 2 °C 00T OKOJIHATa

TeMIlepaTypa.
Temniepatypa Ha OKOMHATA Cpejia 110 Bpeme Ha mamuTBanero T,=20 ... 22 °C.
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Nr EWP/47/E{02-11
LABORATORIUM WIELKOPRADOWE Crp.11/31

/R

OBOTHEMKE HA eXKBUBATCHTHHATC CEKIHH C& H3MEPBA 110 HaupHas fagen B 1.5.2.1.

TeMmeparypaTa Ha

T .
P e Ce OHEHIBA ImpeK:gHO.

5.2.3. Vizméppaye najia HA HANPEKETHETO (AUy)

iaMepBaHeTo T1ajia Ha HATPEXETTHCTO CIICH 500 GEKD)IA H2 HACPSBAHE B OXNAK/AHe O H3BHPHIBA,

P

4

KaKTO € ompcano B T.5.1.

\‘“’9_4__/.\

(™
TeMIeparypa Ha OKOJIHATa Cpefia TI0-BpeMe Ha wavepeanero T,=20,3 °C. \E%;’
TaGmuia 4. Pesyarari OT B3MCPBaHCTO Tajia Ha HATPEIKEHHETO CIEN S00IHKBIA.
Cexm.3a |Homep Ha o0yBKa AU [mV] AU [mV] Max rdznica wartosci AU,
TecTBaHe = | FIIH CHEIHHHTEIN eKBHBAICHTEH kohcowek lub ztaczek [%]
1 2 3 4 5
71 621
72 5.28
73 5.77 6.99 (AU, -AU75)x100/AUss = 20
74 5.84
75 5.19
76 5.45
Tl 4.34
78 4,56
1 79 4.35 8.35 (AUz -AUsi)XIOO/AUm: 5
80 4.50
81 4.33
32 441
83 7.57
84 7.12
85 7.41 101 (AUg;; —AUgs)X 100/AUg= 8
86 7.01
87 7.34
88 7.44
51 5.15
52 4,85
53 4,96 4.94 (AUsl -AUsg)XlOD/AUﬁ: 16
54 4.48
55 4.44
56 4.95
57 3.73
I 58 4.05
59 4.06 7.70 (AUe;z -AUj0)x100/AUg0 =
60 3.55
61 426 M
62. 4.69 ‘ x p
v
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TN Nr EWPMAT/E/02-11
jt ﬁ LABORATORIUM WIELKXOPRADOWE Crp. 12/31
1 2 3 4 5

63 5.77
64 5.60
65 5.78 10.6 (AUg3 -AUss)x100/AU64 = 14
66 5.87
67 6.14
68 6.37
34 420
35 3.90
36 3.37 6.55 (AU34 *AU35)X100/AU36= 25
37 3.81
38 3.56
39 3.95
28 3.44
29 3.32

I 30 3.46 7.06 (AU3; -AUs3))x100/AUx; = 12
31 3.09
32 3.15
33 3.20
41 5.23
42 6.29
43 5.74 9.06 (AUss ~AU,))x 100/AU ;=28
44 6.01
45 5.43
46 6.70

AU, - TiaJi Ha HaIIpEXeHHETo cuel 500 nukrnia H4 HaTpsABale

Pesynrary ot tecra:

* IlansT Ha HAUPEIKCHHETO NPH HATPARAHE Ha 00YBKHTE ¥ CheIUHHTENHTE Ho & HO-TOIAMO.OT
l1aJta Ha HATIPEKCHAEETO Ha TOPENIHs TOK Ha CKBHMBANCHTHOTO PA3CTOSHHE
(KoeTo € B CHOTBETCTRHE,C HIHCKRAHMSTA Ha71:2.2.a wopma[1]).

* CTOHHOCTHTE Ha I1afa HA HANPEKESHHETO Ha QTICIHATE 00y BKH WM CHE/JMHHTONH Ce.

pasnguasa Makcumanno 10.32 % (ronycrama CTOHHOCT CEINACHO 2.3.¢. HopMa [1]- 50 %).

5.2.4. IluKIHYH0 HATpsBaHE

Homsmmmarensn 250 nuxsia (500 h) na sarpseane Ha yaacTEKa 33 HamUTRARE JI0 TeMiIepaTypa
oxono 120 ° C mwoxiaxnane AO-TEMUCPATYPA Ha OKOJHATA CPEA.Ce POBEIKIAT X0 CRITHS.
HATHH, KaKTO € IIPe/ICTaBenHo B 1. 5.2.2.

Temmepatypara Ha OKOIIRATa.Ccpelia 10 Bpeme Ha M3MHTBaneTo Geme T, = 20 + 22 °C.

Pesynrar or Tecra: He ceonenssa IOHPEKTHO.
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Raport z badai

Nr EWPHAT/E/(2-T
Crp. 13/31

52.5. Hponeplca nax }a nanpexenuero (AUz)

I/ISMepBaH ﬂa,ua i? CHAIIPSIKCHUETO CHCI 750 HHKEIa; HATPIBAHE H OXTAXKIaHe C HIBLPIIBA HU Hﬂ‘lHHa

3.1 TeMne;paTypa Ha OKOJTHATA Cpeja 110 BpeMe Ha nsmepeaneTo To= 20,2 C.

Cexip, 3a | Homep Ha oGyska | AUz | -AU;[mV] AU, | Maxpasnuka crofinocrra AUz
TecTRane | mu chepumnTen | [mV] . [%] 00yBKa HIH CHEUHATE
CKBHBAICHTEI (%]
1 2 3 4 5 6
71 6.41 3
72 5.32 1
73 5.85 6.99 1 (AU7; -AUss)x100/AU75 = 21
74 5.88 1
75 5.29 2
76 5.51 1
77 4,40 1
I 78 4.61 1
79 442 8.35 2 (AU';g -AU'??)X 1 OO/AU';'] =5
80 4.59 2
81 4.41 2
82 4,52 2
83 7.61 1
84 7.49 5
85 7.81 10.1 5 (AUjgs ~-AUg3s)x100/AUsgs= 7
86 7.29 4
87 7.45 1
88 7.58 2
51 5.20 1
52 4.98 3
53 5.07 6.94 2 (AUs; -AUs5)x100/AUss = 9
54 4.80 7
55 4.75 7
56 511 3
57 3.81 2
58 4.11 1
59 4.13 7.70 2 | (AUg -AUg)x100/AUg= 30
1l 60 3.64 3
61 435 2
62 4.72 1 /
63 5.89 2
64 5.68 1
65 5.86 10.6 1 {AUgs -AU4s)x100/AUss = 13
66 6.09 4
67 6.25 2 ;’If
68 6.43 1 J Jh A

- M"
" Tabnmma 5. PeaynTaTy oT H3MEpBAHUATA Najia HA HampexeHneTo cuexl 750 uuKbIa ~

4

"\
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][ﬁ Nr EWPAYEH2-IT

LABORATORIUM WIELKOPRADOWE Crp. 14/31
34 4.30 2
35 . 4.09 5
36 3.31 6.55 2 | (AUss -AUs36)x100/AUss = 30
37 4.02 6
38 3.61 1
39 3.91 -1
28 3.46 1
29 3.37 2
I 30 3.48 7.06 1 (AU3p -AUs3)x100/AUs; = 10
31 3.16 ' 2
32 3.26 3
33 3.21 0
41 4.94 -6
42 6.24 -1
43 5.74 9.06 0 (AUss -AU41)x100/AU; = 38
44 6.19 3
45 6.20 -4
46 6.82 2

AU, -nagHa HanpexeHnero crex 750.quxsna. Ha HarpssaHe

AL, nponenTro YBERMYEHHE HA.CIIAAA HA HanpexeHneTo eIe. 750 nuKsia Ha Harpspage
(ox [1] Tabi.1.x0m. 3.)

Pesyjrar or Tecta:

= IIPOTIEHTHHTE CTORHOCTH HA Iaxa Ha HalIpeXXCHHETO. Ha 06y BKUTE HIIH CECIUHHUTEIHTE HE CA

noseue or.6 % (Honycrumara cToiHOCT OT rabmuma-1 5opma [1])- 50 Ya)

=> CYOMHOCTHTE 'Ha 1132 Ha HaNpPCXKCHAETO HA OTACNHHTE OOYBKH WK CheMHATEA ca

MAKCHManHo 38 % (fomyctumata cToMHOCT. CBIACHO T. 2.3.c. nopma [1] - 50 %).

5.2.6. M3uuTRane Toxk Ha KECO CheUHENne
Mznurearenmnre ceximu 6axa HAaCIOCHH H 3aKPEIeHH 110 TAKLB HAYMH, e, HEe3HAYHTAIHO
MAIKKATS. CHECKTPOAMHAMHYHH CHITH. JeiicTBaxa BBPXY H3IHTBAHHTE CHCAHHCHH.

COH,IIaTa C.HanpaseHa B egHoMa3ra cuctema, CxeMaTa Ha CHCTCMATa 33 H3NWTBAHE M H3MEPRAHE

€ nhpencrasena. Ha ¢ur.l. M3TOMHEKET ‘Ha Toxa Ha KEco CHENUHCHEE OEme CHIHOTOKOB
Tpchri)opMaTop 15/0,8 kV, 2 MV A. Croitrocrra HA TOKa Ha KBCO CBEMHEHNE CC H3MEPBa ¢

IOMOIITA Ha TRaHCHOpMATOp 328 HoctosneH Tox JL-Sp nr 1114 Kiac 0 ,2.. B 3aIIHCAHH © TIoMOIITa

Ha pexopnepa HIOKI 8846, TounoctTa ua H3MCPBAHE HA TOKA Ha KHCO CHEHHEHME < 2 Y%,
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i Nr EWPHTEN2-11
LABORATORIUM WIELKOPRADOWE Cxp. 15/31

TpH IUKEIA HA KBCO_ CHEIIHH! Ogxa OpoBecHI C. IpoMers Tox oT 50 Hz. Besako creBamo Kb

CLEIHRHCHHEC CC IIPOBEXIZ/C fe)] OXJIaXK[aHe Ha TECTOBHTE YUYACTHRINM IO TEMIISPaTypara Ha OKCIHAT!

T ‘ cpena (To=19 ... 21 °0).

3 0TACHHATE HINKTRATCTHE CCKITHH

Wsnwmr, cexuust [Homepra L t.
Ne OIINTA [kA] fs]
i 7.35 1.30
I 2 7.32 1.34 -
3 7.32 1.36 AN
1 10.67 | 198 { ~\‘\
Il 2 | 1061 | 192 Ry
3 1063 | 192
1 17.80 | 2.70
I 2 1830 | 2.50
3 1832 | 262

TprMepHA KOIHA HA OCHHUJIOLPaMa HA. TOKa Ha' KbCO. CHEHHCHHS ( Wz, cexipm 1,11 i ITI Ne omur 3 )
caTiokasany Ha gur. 4.

OpHIHHATHTE Ha OCIUIOTPAMHTE Ha TOKA HA KBCO CHE[MHEHHE ¢¢ CHXPAHABAT B aPXHBAHA ...
CHITHOTOKQBATA NabopaTopHsl.

Visucksanmst oprizacHo PN-90/E-06401 gé Hayanna Temuepatypa 20 °C:

IIpo6a 3a mamurease 1 ( nposozmux Al 70 mm® ) - L= 861 * U\, [KA]

IIpo6a 3a wmanwrsane I (mpopommux Al 120mm* - I,=14,76 * 1/\[1? [kA]

TIpoGa 3a wsnareane III (iposoamix Al 240mm* )= - 1,=29,52 % llth [kA]
(kpaifma TeMIepaTypa Ha eKcrumoaraius opubi. 250 °C).

Pe3ynTar.oT TECTa: HE CE OLEHABA IHPEKTHO. .. .

5.2.7. TIpoBepka naja na sanpexenuero (Als)
MaMepBaHeTo na/a Ha HAMPEKEHHETO ClIe/(.3 LHAKEIa Ha KbCO CHEAMIECHAS €& H3BHDINBA, KakTO
¢ omucano B T.5.15 : C e /

TeMmeparypa Ha OKOJHATA Chelia TIo BpeMe Ha m3mepsanero T,= 21 °C
paty P




INSTYTUT ENERGETYKI

LABORATORIUM WIELKOPRADOWE

Raport z.badad

Nr EWPMT/EL02-T1
Crp. 16/31

Tabnuna 7. Pesynrary ot LaJla Ha HATIPEKCHHETO CleX 3 HKHAa HA KBCO ChEIUIICHHES -

Cexm, 32 |Homep Ha obysxa| AU, AU; [mV]| AU, Max pasmuxa croiinocrraAls
TCCTBARE | WIH CheIMHHTE -00YBKa W CHERHHETEN
[mV] |exsuBanenzed [%] [%]

1 2 3 4 5 6
71 6.86 7
72 5.75 8 __
73 6.34 6.99 8 (AUn -AUps)x 100/ AUzs =20}
74 6.36 8
75 5.74 9
76 5.96 8
77 4.52 3
78 4.83 5
79 4.66 8.35 5 —(AUg ~AU,)x100/AUg, = 10
80 4.83 5
81 4.49 2

I 82 4.95 10
83 7.60 0
84 7.18 -4
85 7.58 10.1 -3 (AUgs ~AUg)x 100/AUg, = 5
86 7.21 -1
87 7.42 0
88 7.55 0
51 5.61 8
52 5.13 3
53 522 6.94 3 ~(AUs; -AUss)x 100/AU;5 =12
54 5.14 7
55 5.03 6
56 5.48 7
57 4.13 8
58 4.49 9
59 4.53 770 10

I 60 3.81 5 (AU -AU4)x100/AUg,= 9
61 4.86 12
62 5.14 9
63 6.22 6
64 5.97 5
65 6.32 10.6 8 (AUgg ~AU¢g)x100/AUz = 15
66 6.45 6
67 6.85 10
68 6.86 7
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INSTYTUT ENERGETYKI Raport 2 hiadas
Nr EWP/47/E/02-TT
LABORATORIUM WIELKOPRADOWE Crp. 17/31
L
/
1 2 3 4 5 6
34 4.59 7
© 35 4.52 11
36 3.92 6.55 18 (AUs4 -AUs6)x100/AU36 = 17
37 435 8
38 429 20
<39 4.52 16
Py 28 3.45 0
-~ 29 3.53 5
@/ 30 3.55 7.06 2 (AUs -AUs31)x100/AU3; = 20
31 2.95 -8
32 3.14 -4
3.13 2
41 522 6
42 6.35 2
43 5.91 9.06 3 (AUj; -AU3gg)x100/AUgs= 16
44 6.25 1
45 6.25 1
46 6.85 0

AU; - maj Ha HAIpeXeHHETO ¢nefl 3. GUKBAA Ha KBCO ChEHHEHAC
AUy, - npoleETHO yBeIH4YeHHe Hajla HA HallpeXXeHHeTo.clied 3 IMKba Ha KbCO CheJHHEHNE

i
(or [1] atm. 1.xomn.3). e,

=> - IIpOIEHTHHTE CTOMHOCTH Ha TIaJia HA HAIPEXKSHNETO Ha 00YBKITE HIK CheIHHATEIINTE He ca

PesynTat oT TECTA;

mosexe. oT.20 % - (morycriMa crolfroct oT.tabnuna. 1 mopMa [1]- 50 %)
AU; >.0,5 AU, _
=> CTOMHOCTHTE Ha TIafa Ha Hallpe:XeHHe Ha OT/CHUTS 00YBKH WK CHeIUHATEIH £2

makcumanso 20 % (zomycraMa cTodHoCT chIvacHo T.2.3.0. Hopma [1] -50 %),

5.2.8, LlpknuuHo HarpsABaHe -

JonsmmTennmi250 ruknna (500 h)Ha sarpsaane Ha yHacThKa J0 Temieparypa 120 °C

OXJIAXaHe 10 TEMIIePATypa Ha OKONHATA CPefa.ce IPOBEIKAAT 10 CHIIH HAYKH, KaKTo/e
IpeneaBeHo B T.5.2.2. o — o
Temueparypara Ha OKOJIHATA Cpelia I10.BpeMe Ha HarmTBaneto Geme T, = 21 +24 °C.

PeBy}ITaT OT TE€CTa: HC CC OUCHABA JHPCKTHO,




INSTYTUT ENERGETYKI Raport 2 badart

/Al Nr EWPI47/E02-11
‘! ﬁ LABORATORIUM WIELKOPRADOWE Crp.18/31

5.2.9. IIposepka maga Ha Hanpe:xennero AUy

VisMepsaHeTo Daja Ha Hanpexennero cien 1000imKnia ¢ H3RbPIICHO II0 HaYHHa, OIKMcad B 1. 5.1.

HemocpeaCTBEHO: IPE M H3IMEPBAHETO, TECTOBATE YHACTHIH-CE HarpaBar 3a 1 4ac ¢ IIPOMEHIMB TOK
¢ gecrora-50 Hz u crofiHocTi: -

o 1= 190A - IIpo6a 3a uzmaTsanc I

o I, =41 0A - IIpoba 3a msmursane 11

e ], =650A - IIpoGa 3a usnursaue 11

TemuepaTypa Ha OKOJHATA Cpeia o Bpeme Ha wsnursanero T,=20,7 °C.

PesynrataTte oT H3MepBaHeTo. ca fanenu B Tabnuna 8

TaGmuna 8. Pesynratu ot u3MepBanero nafa Ha HanpexenweTo cxelr 1000 muxena

Cex. 3a Homen:Ha AU; | _AU4[mV] AU, | Max pasmmxa croiimoctraAU,
TECTBAHC OGyBKa’I‘a HiTHE . : [%] 06y31ca HIH CBSAHEHATEN
creguunTend| [mV) | exsusanenren [%]

1 2 3 4 5 6
71 6.87 0
72 5.80 1
73 6.36 6.99 0 (AU -AUs5)x100/AU75 = 19
74 6,37 0
75 5.79 1
76 5.99 1
77 4.55 1
78 4.71 -2

I 79 4,78 8.35 3 ( AUg, ~AUs7)%1 00/AUz7 =7
80 4.84 0
81 471 5
82 488 -1
83 7.68 1
84 7.28 1 _
85 7.45 10.1 -2 (Ausg -AUgs)XiOO/AUsﬁ =8
86 7.10 -2
87 7.23 -3
88 7.67 2
51 548 -2
52 5.25 2
53 5.30 6.94 2 (AUsy ~-AUssyx100/AUss =9
54 5.08 -1
55 5.03 0
56 5.38 -2




AT

INSTYTUT ENERGETYKI Raport z badui
Al R Nr EWP/AT/E/02-II
gj ﬁ LABORATORIUM WIELKOPRADOWE Cap. 19/31
1 2 3 4 5 6
57 4.16 1
58 4.53 1
7 4.49 7.70 -1 (AUsz -AUg0)x100/AUg = 31
1 60 3.96 4
61 4,90 1
62 5.19 1
/ 63 6.39 3
—— 64 6.16 3
65 6.41 10.6 1 {AUgs -AUs4)x100/AUg4 = 13
66 6.55 2
67 6.92 1
68 6.94 1
34 4.89 7
35 4.87 8
36 4.18 6.55 7 (AUaq -AUs)x100/AUss= 17
37 4.59 6
38 4.46 4
39 478 6
28 3.59 4
I 29 3.63 3
30 3.70 7.06 4 (AUso -AU3))X100/AU3; = 21
31 3.05 3
32 3.28 4
33 3.27 4
41 5.29 1
42 6.41 1
43 6.19 9.06 4 (AU -AU4)x100/AU4 = 30
44 6.39 2
45 6.37 2
46 6.91 1

—
-

F
-
i
!

AU, - naxg Ha HanpesxenueT cnex 1000 zkbna Ha HarpABaHe

AU,. IpolieHTHO YBETHICHEo Maaa Ha Hanpexerrero.crues 1000.nuKsna
(ot [1] Ta6mn.1.xon.3).

Pesyarar ot recTa;

=> OPOIEHTHATE CTORHOCTH. HA I13)1a HA HAIIPEWEHAETO Ha 00YBKHTE MM CHEAHHATEIHTS H
ca noseue o8 % (zonycruma croiiHocT ot Tabuuna.l Hopma [1]- 15 %),
=> CTOHHOCTATE HA [a/]a Ha HATIPEIKESHAETO: Ha OTAeNHITe O0YBKH MIIH.CHeMHUTEIN ca

MaxcaManso 31 % (monycrama craiiHocT cbriacHO T.2.3.0. HopMa [1]- 50 %)/



INSTYTUT ENERGETYKI Raport 2 badan
4 E ﬁ Nr EWP/47 [E/02-TX

\l LABORATORIUM WIELKOPRADOWE Crp.20/31

5.2.10. Mzmeppane TeMiepaTypaTa Ha 0GYBKILTE H CheXHHHTEIHTE

HsMeppaneTo Ha. TeMIlepaTypara Ha. 00YBKATE U cpepunuTennre caen 1000 nukena ce H3sBRpIIBA IO

ykasauus gaund B 1.5.2.1, TeMneparypa Ha oxommara cpea o BpeMEC Ha H3nuTBaneTo T,= 20,4 °C.

Tabmina 9. HaMeppanero Ha TeMmeparyparta Ha 0o0yBKHTE N ChequuRTeRTe cael 1000 OHKEIIA

Cexmusg 3a TeeTRane Howmep na Temueparypa
0OyBKAaTA WK CHEHH, °’C]
1 2 3
71 95
72 96
73 97
74 99
75 95 ’
76 96 -
717 87
78 87
I 79 88
80 87
81 86
82 87
83 105
84 104
85 104
86 102
87 102
__________________________ 88 ...l
eKBHBAJICHTEH 1 (89) ' 126
51 96
52 95
53 100
54 97
55 99
56 100
57 91,
58 90
59 88
1 60 87
61 89
62 92
63 110
64 112
65 111
66 110
67 112
____________________________ 6. .|
expuBanenTes I 126
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INSTYTUT ENERGETYKI |  Reportzbadai

ATk : - Nr EWP/4V/E/M2-TT
JIR LABORATORIUM WIELKOPRADOWE Crp.21/31
/ 2 3

28 106
29 , 105
30 107
31 108
32 107
33 105
34 111
35 110
36 112

I 37 111
38 112
39 112
41 117 £
42 116 \Qx\
43 116 ) %1\
44 113 \fg‘
45 118 .

____________________________ oI IR ) £ N
exsupanenTen I (40) ' 126

PésynraThr: oT- ManuTBaHero: coief. 1000, muKbBAa Ha ._sarpaBaHe M OXIAK/AHE;
TeMiepaTypaTa .Ha OOyBKa .MTH_CHeJMHMTEE He.e IO -BUCOKA OT. TeMIepaTypara Ha

npoBofHMKa (KpeTo.e B ChOTBETCIBIE € M3UCKBaHMATA Ha T.2.3.b. HopMma [1].

5.3. IlpoBepka HA MeXaHHYHA AKOCT HA O0YBKHTC H CheIUHATENHTE
ManuTaHuATa 3a MEXaHUYHA AKOCT.CE MPOBEXKAAT BBPXY MalllHa 33 SKOCT, KOSTO —
I103BOTIABY PABHOMEPHO YBEIMaBAHE HA AKOCTTA TIQ BpeMe HA.V3IIUTBAHETO.

AxocTTa £e usMepBa C JMHAMOMETPU € IPYKUHA:

e nr 86979 c oxear o 600 daN mpy ManUTBaHETO Ha. Cﬁ:e;{MHMTenmrepTvceku. Iull

e nr 87383 c ofxsaT Jo 6000 daN npu U3NUIBAHETO Ha CheUMHUTENNTE OT CEKI]. i1

TouHoOCT Ha M3MepBaHe Ha cuyaTa - 2 %.

Cunara or Q daN ce ysenuuaBa ¢ 1 dalN/s, go.cToifHocTTa.B ChbOTBETCTBUE C UMUK
Ha T.2.5. nopmMa [1]:

¢ 280 daN 3a mpoBofHUK Al usm, cexrus I
¢ 480 daN 3a nposognuk Al usn. cexipgIl
¢ 960 daN.3a nposopuuk Al msn. cexumsg Il u

Te CE IPOBEXaxa HeM3MeHHo 3a 60 s,




INSTYTUT ENERGETYKI |  Raportzbadas

A _ Nr EWP/47/E/02-11
J - LABORATORIUM WIELKOPRADOWE C1p. 22/31

PeayaraTeT oT TecTa;

= ofyBKHTE. K ChEHHHHTENHNTE U3IBPKAT. TECTOBETe Ge3 HOBpPEAA

= IO BPeMe Ha MOJRBPIKaHe HA. MAKCHMAIIHATa CTOMHOCT Ha OITH, HUTO eTHHE 0T HOPOBOIHUIIHTE
HE Ce M3MBKHAI OT 00YBKaTa WK CHe/IMHUTEILI (KOETO € B CHOTBETCTBHE ¢ MIMCKBARMATA HA T2.5
K 1329 HopMma [1]).

6. Comerbk Ha AOKYMeTHTe

[1 } PN-S0/E-06401/02 “Enckrpryeckn u CHTHaytHU KabeHn ARy, AKcecoapH.3a xabemn
¢ HoMHUHanHO. HaupexcHue 1o 30 kV. Cerpssane Yy
H 3aBbpIIBaHE KPas HA IPORCJHAKE”.

[ 2 ] Karanor: GPH , Maii 2002
- [Ipecosn anymuH#eBr o6yBKy T ALU - F
- lpecopu MenroanyMusuern ofysiu tuir ALU - KU -M

- lipecorn anymunuesy coepunutennu tun ALU - ZE




.:")
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INSTYTUT ENERGETYKI Raport 2 badan

Nr EWPKT/E/02-H

LABORATORIUM WIELKOPRADOWE Crp. 23/31
/ﬁ
g
/
85 87
S [ '_"""""""'"'"""i i
85 86
S R \
i,
8 -]‘s ) o,
84 / ’ 83 AN
4": . }\ V.
78 79 82 '
77 80 81
76 73 72
75 74 71

@pr. 1, CxeMa Ha CBBp3aHETE O0YBKY H ChEAHHHUTENH OT M3 Cekuug L

71... 76 - nomepa ua obysxu THn ALU - F

77 ... 82 - HomMepa Ha ob6yeku Tunn ALU -KU -M

83 ... 88 - HoMepa Ha crepuHUTeRH THI ALU -
89 - nposoyuux Al 70 mm?




INSTYTUT ENERGETYK] | Fopor zboda
4 h Nr EWP/M47/E/02-11
JIR LABORATORIUM WIELKOPRADOWE Crp. 24131
63 64
66 65
] | 1
69
s / e
33 54 51
56 53 52
” L 61
58 59 62

AN
.% }% Cxema Ha CBBP3aHUTE 06YBI{I/I W CBEAMHUTEAM OT M3I1. CEKIIUA I

51 ... 56 -~ nomepa Ha 06yBku THn ALU - F

57 ... 62 - HoMepa Ha obyBku THH ALU - KU- M

63 ... 68 - HoMepa Ha chefuHuTeny THII ALU - 2B
69 - nposogHuK Al 120 mm’
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INSTYTUT ENERGETYKI

%BORATORIUM WIELKOPRADOWE

Raport z badai

Nr EWPATEM2-IT
Crp. 25/31

46 45
=1 I I
43 44
"1 | R |
LI N
42 » 41 N
e i | 5 i -,
i I 1 I l'\ i ~
35 36 39
34 37 38
33 30 29
- %“—;—F“ﬁ
32 31 28

dur.3. Cxema Ha CBHPRaHUTE 0OYBKH H CHEAMHATE/H OF H31, cexiud 11T ~\

28 .. .33 - gomepa Ha obyBxH TEn ALU - KU - M
34 ... 39 - HoMepa Ha o6yzxu. Tl AU -F
41 ... 46 - nomepa Ha crenpauTem THI ALU - ZE

40 - npopomHuk Al 240 mmi’

/




INSTYTUT ENERGETYKI Raport z badad
Nr EWPATEA2-TIT
\ 1[ﬁ LABORATORIUM WIELKOPRADOWE Crp. 26/31
a)

b)

E % 8§ 3

: g 5 3%
g8 = 2 £ 2

&
g
8

7
2
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1€ HAa TOKA Ha KECO CLEIRHCHHE

paMu

Gur. 4. Konuga Ha GCHUIIOT

( nr mpoba 3 ).

+ M3marsaresnna cexums §
b) Hsmmrparensa cexums I ( nr mpoGa 3 ).
¢) Hanurearenna cexupss I (nr mpofa 3 ).

a)

Cummka 1. Tpecosu kabenun o6yexd turr ALU



INSTYTUT ENERGETYKI

LABORATORIUM WIELKOPRADOWE

Raport z badan

Nr EWP/ATIEN2-11
Crp. 28/31

Crumka2. [pecosr xaGennn o6ysin Tan ALU =F - 120 mm® -,




e 7 Ca

prasm,

INSTYTUT ENERGETYKI Raport z badat

Nr EWPM7/EB2-1T
LABORATORIUM WIELKOPRADOWE Cap. 29/31




INSTYTUT ENERGETYKI

LABORATORIUM WIELKOPRADOWE

Raport z badan

Nr EWP/47/E/02-1F
Crp.30/31

Cummka 6. [Tpecopr Al ~ CukaGenrn ofysku T ALU ~KU - M - 240 mm?.

IIpecos kaGenen ¢hexuTes THIE ALU — ZE - 70 mm?




INSTYTUT ENERGETYKI

LABORATORIUM WIELKOPRADOWE

Rapori z badas

Nr EWPM4T/E02-TT
Crp.31/31

Crnmka 8, ITpecor xabenen ceenures THi ALU — ZE= 120 mm?

!







f‘g.z CZ — .

TIPHAOMKEHHE Ne 2.4







T

CriHCHK Ha OT/IENHY H3MHTRAHES 10 TpoTokon Nr EWP/47/E/02-11

Omicarane . H
Ne Buj Ha H3NHTBAHETO pe3ynTar B T.
1 |IIpoBepka Ha HAPEXKEHUETO 5.1
2 |Ilporepka Ha yCTOHIMBOCTTA Ha TeMICPaTypHY NPOMEHH 52 \
3 |Wsmeprane Ha TeMilepaTypaTa 52.1 Q\'}‘_ 5
4 |Iuxmrgeo Harpssase: 1000 h ¢ quyimrdes ToKoB TORAP. By = 522 0
120.°C, 500 nmxsna 1/1h) '
5 |Ilporepka Ha HalpeKEHUETO . 523
6 |llmxmudaso marpssage: 500 h ¢ mEKImer TOKOB T0Bap (9x= 524
120.°C, 250 muxeya 1/1h) . '
7  {[Ipopepka Ha HaPEKEHHETO 525
8  |MzomTBaHEe C TOK Ha KECO CheIHHEHEE 526
9, =250°C, t,=1+3 5, x3
9 |lipopepka Ha HAIPEKCHHETO.. 527
10 {Iaxmrgea narpssase: 500 h ¢ mEkIMdes ToKoB TaBAP (Jar= 52.8
120 °C, 250 muxena 1/1 h) .
11 |{TIpoBepKa Ha HAUPEIKCHUETO. 529
12 |M3mepBane Ha TeMIepaTypara 5.2.10
13 . |TIpoRepka Ha MEXaHHYHATA SKOCT.HA ONIBH - 5.3







/ MPUAOKEHHUE Ne 2.5
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CENTRUM AKI

POLSKI

PALISH CENTRE FOR AGCREDITATION
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Sygnatariusz EA MLA
EAMLA Signaiary

LABORATORIUM BADAWCZEC

ACCREDITATION CGERTIFICATE OF TESTING LLABORATORY
mERalyl
Nr AB 323
Potwierdza sis, ze: / This is to confirm that:

INSTYTUT ENERGETYKI
LABORATORIUM WIELKOPRADOWE
ul. Mory 8, 01-330 Warszawa

spefnia wymagania nomy PN-EN ISOREC 17028:2005
meets requirements of the PRAEN 15M4EC 12026:2008 slandasd

Akredytowana dziatainogt jest olweslona w Zakresle Alredytad]i Ny AB 328

Accredited activily 15 definad in e Soops of Acaraitatinn o AB 323

Akredytacja pozostaje w mocy pod warknkiern przestrzegania
wymagan Jednostki akredytujace] okreslonych w kontrakoie Nr AB 328
This accraditation remains In lorce provided the Labiralory abserves
the requirements of Accraditation Body defined in the Gohtmel No AB 323

Certyfikat akredytacji wazriy do dnia 27.12.2018 .

The cerlifinata of acereditallon is valld undit 27.12.2018

Akredytacjl udzielono dnia 26.12,2000 1.
Accraditalion was granied on 28.12:2000

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

I
Warszawa, 16 listopada 2015 roku
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MOJNICKA LLIEHTBP 3A AKPEQUTALIAU

MOAMMCBALL
EA MLA

CEPTU®UKAT 3A AKPEOUTALIMS HA
W3MUTATENHA NABOPATOPUA
Ne AB 323 N

HacToAWMAT JOKYMEHT NoTEbPKAABA, Ye:

MHCTUTYTA MO EHEPIETUKA

CUNHOTOKOBA JIBEOPATOPUA
yn.” Mopu” 8, 01-330 Bapwasa

oTrosaps Ha naucksaHusTa Ha ctanaapT PN-EN ISO/IEC 17025:2005
AxpeauTvpaHnaTa geiiHoct e feduHupana B O6xsara Ha AkpeguTtaumsra Ne AB323

HacroslaTa akpeanTaLns ocTasa B cuna npy ycnoeus Ha JlabopaTtophn HabnoaeHus u
usncksanns ot AkpeautupalusTt Oprat, aecdvHupann B gorosop Ne AB323

CeptudukaTsT 3a akpeauTauma e sanuaeH fo 27.12.2019r.

AxpegvTaumsaTta 6e naaeHa Ha 28.12.2000r.

OupekTop
MONCKN LLEEHTBP 3A AKPEOVTALLN

Ha ocHoBaHune un.36a an.3 ot 301

Bapiuaga, 16 Hoemepu 2015
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CEPTUDUKAT 3A AKPEOUTALIUA HA

N3MNNTATEJIHA IABOPATOPUA
Ne AB 323

ViapapeH ot MONCKW LUEHTBLP 3A AKPEOUTAUUN ‘\\\
01-382 Bapuurasa, yn. XKoTkapcka 42 N

WapnaHue Ne 19 [ata Ha nsgasane: 08.Hoemepu 2018 1. i

AB 323

Wwme v appec:

MHCTUTYTA NO EHEPITETUKA

CUINHOTOKOBA JIABOPATOPUA
yn.” Mopw” 8, 01-330 Bapwaga

Kop

naeHTuguKkauus
O6nactu/npeamet | Obnact/npeAmeT Ha U3NUTBaHE:
Ha U3NWTBaHe

J/6
E/6

MexXaHW4HO U3NUTBaHE Ha NpodyKTu/enexkTpuuecko obopyasaHe
EnekTpu4ecko ManuTeaHe Ha NpopyKTw/ enexTpuyecko obopyasaHe
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OEKINAPALIUA

OT FTAHY0 KETER FAHER |Ha ocHoBaHve 4n.36a an.3 ot 30r1 |

VIAPABMTES HA omPMA “ MAKPUC — ITIX “ 004,

CBC CELAIMLLE B IP. COOUA, YiT. "APX. ®PAHK JToria PAIT * Ne1b

EYSICTAT 113030261 \
|

NEKNAPUPAM, ve: TN

OGEPTUPAHMUTE OT oMPMA MAKPUC-TTIX OO0 KABEJIHU HAKPAMHWULM (OBYBKW),
MPECOBW, ANYMWUHUEBW, XEPMETUYEH TWM, NMOKANAEHW CBHOTBETCTBAT HA
VN3NCKBAHUSATA HA TIAPATPA®K " XAPAKTEPUCTUKA HA MATEPUANA” 1 "CBHOTBETCTBUE HA
NPEANOXKEHOTO  W3MBIHEHME €  HOPMATUBHO-TEXHWYECKWTE NOKYMEHTK”  OT
JIOKYMEHTALMATA 3A YYACTHE,

Hactoswara geknapauus nofaBaMm BbLBE Bpb3kKa € y4yaciue B ,,OTKpUTa” no sBuAa
npouenypa 3a CKio4YsaHe Ha paMKOBO CTiopasyMeHue ¢ npeaMeT:

[JOCTABKA HA APMATYPA 3A KABEIN Y [TIPOBOAHNLIN
PE®. Ne PPD 19-009

- opraHuaupaxa ot "YE3 PASNPEAENEHUE BBIITAPUA™ ALl

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

20.05.2019 rog.
p. Codhusa

Hexnapa
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3AHHE 3A IPABH/THO ChXPAHFHHE H MOHTAX
/ HA KABEJIHH OB YBKH H ChE/JHHHUTEIIH

1. Cwexpanenue

Kabenpmre .00yBKkM H CHeHMHMTENN C€ CBXPAaHABAT HA CyX0 MACTO B
CTaHAapTHaTA HM OIAKOBKA.

2. Monmanc
Tosama acT OT HHQ}OpmauHsn‘a 3a MOHTaXKa Ce CEABPIKE B’bpxy camara apMarypa
Ypes HaHeCeHaTa MapKI'IpOBKa a IMEHHO:!
1) Ounpmet 3BAK HA OPOAIBOAANCITA ~ GPH;
2) Homepna MECTOCTEHIATA NPECOBAIRA RIOIKKD 1O DIN - ¢ woHKperHER Ciy4dal 25}
3) Hpenom,qarennmc MeCTa 32 upeconane'
3a - ¢ Tacna npeconama BHOXKKA, -
) 3b-c BIAPOKA OPECOBAINA BAOKKA] *
4)  THRN B MATEPHAN B3 KWI0T0 Ha xabera — B KOHRPeTHAN cOy9ail anymunnes kalen, 150
KB, MM, KPBIbJ MEOTOEAJIEH (rm} Hjiin cexroped MEOrOXRIeHE (sm) raben,

Kunero Ha xabena ce 3a9MCTBA ChC CTAHAAPTHY MHCTPYMEHTH 34 389HCTBAHE Ha
BBHIIHATA ¥ ‘OCHOBHATA M3O0JIAIHS Ha neobxonMMaTa NBDKIHA, B Xoaro Tpabsa ma ce
. BKovAT B 15-20% mopam| YABDKABAHETO HA ApMaTypara IPH IPECOBEHETD,

" Axo e HeobxoaEMO JKHMIJTO ¢e NOYHCTRA C TEISHA JeTKA,

KoraTo ce u3nonssa apMarypa ¢ Kpbrbil MOHTAXKEH OTBOP, CEKTOPHOTO KHJIO Ha
kabena ce OKPBINABA CBC CTAHNAPTHH BJIOKKH 34 OKPBIVSBAHE KEM HHCTPYMEHTa 3a
IPecoBaHe. ‘ '

Vis6upa ce TOAXOMAMIATA 38 JMCMIOTO Ha Kabema apMartypa, Karo Ce OTYHTAT .

MaTepuana, CeUeHHETO M THIOA Ha XUIOTO (re — KPBINO eAHOXKHIHNO, S€ — CEKTOPHO
@IHOMKHAIIHO, 111 — KPBITI0 MHOTOIKHIIHO, S — CEKTOPHO MHOT'QMKUITHO).

IocTass ce apMaTypara BbpXy HOArOTBEHOTO JKHIIO, KATO C& BHEMABA HHATIOTO A8
6Tae BKapaso Ha HeOOXOIHMATa AbIDKAHA.

MOKTKBT 3aBHPIIBA Ype3 HPECOBANE Ha apMATYpaTa KbM JKHIOTO Ha kabesa ¢be
cTaEmapTeR mHCTpymeHnt (npeca) 3a xepbosame, Tpabsa ja ce BHEMABA NMPABHIHO AA
Opxe n3bpana HeobxomIMAaTa BIOXKKA,

=







=

Onuecanue HA MECTOCTEHNHHTE BJIOJKKH 3a nmpecosane cpriaacao DIN 48083

1. 3a amyMuHUEBH 00YBKHM U CHE/IMHUTEIIH.

Ceuenue na apwatypata, M | 16-25 | 35 50 70 ]95-120] 150 | 185 | 240
HoMmep Ha BIOKKATA 7128 | 14B | 16B | 18B | 22B | 25B | 28B | 32B
7

2. (3a MegHH OOYBKH H CHEAMHHTCIH

Ceventie Ra apMaTypaTa, MM 6 10 16 25 35 50 70 95
Homep Ha BACKKATA 5 6 8 10 12 14 i6 18

Cedenne Ha apMaTyPaTa, MM 120 150 185 240
Homep Ha BIOXKKATA 20 22 25 28

MAKPHC - T'TIX 00







~ " AHCTPYKUMS 3A ChXPAHEHWE U
TPAHCITOPTHPAHE

HA KABEJHU CBYBKHW ¥ ChbEAUMHUTEJINI

1. Cwxpanenue:
Kabennnre 00yBKE i CHeIHHATEINTE Ce CHXPAHABAT B CYXH M 3AKPHTH
HOMeeHUs B CTARAAPTHATA HM OHAKOBKA.

2. TpaHcmoprupane:
Hamar crenHa ol H3UCKBAHEA 32 TPAHCIIOPTHPAHE.

MAKPHC-TTIX OO[

f'z,/’af’?"
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KABENMHW HAKPAMHWLW (OBYBKW), MPECOBW, MEAOHW, TPBBEH
TWr, C METANHO NOKPUTUE

TAM: ... x... KU-V

MPON3BOOAWTEN: GPH SPOL. S R.O. - YEXMA n S
NEXANS POWER ACCESSORIES GERMANY \\;)
GMBH-GPH, TEPMAHWA N

TECHNICKY KATALOG 2015
GPH CATALOGUE C — COMPRESSION CABLE LUGS 2018
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GPH® Presskabelschuhe, Cu

nach DIN 46235

GPH® Compression cable lugs, gopper
acc. to DIN 46235

for isclated, non-compacted
copper conducfors

fiir isolierte, unverdichtete
Kupferleitungen

Werksioff: Kupfer Material:  Copper

Oberfléche: Surface: L
KU: blank U uncoated N
KU-v: verzinni KU-V: fin-plafed

KU-v A

Leiterquerschaitt | aBe in mem - Laschen- - Kennzahi - Anzahl der Gewicht 100

mm? Dimensions mm bohrung. Br insatz. | Pr gen Sk, ta, kg -

~Fm/fsm’ ) = Somm Die Codeno, -{ - MNumber of Weight 100 pes,

~ Conducior cross Flat hole Sl " compressions |1 approx. kg

] section diamefer, B : REESRTRUE)

" T - “ " . mmz_ T mm :
S KU CKUV strand. d J b mech. | hydr.
&x5KU 6x5 KUV 54
4 E
6x6 KU 6% 6 KUY ol R 45 > ! 06
10x5KU 70 x 5 KUV 5.4

10% 6 XU 19% 6 KUV 1e a8y | 90 65 ¢ ! 06
10 % 6 KU-SVV 36 | 13,0 65 1,8
10 x 8 KU.5" 10 x 8 KU-S5V 10 45 36 ;130 8,5 g 2 1.7
10 x 10 KU-8¥ 10x 10 KU-S-v! ! 36 {170 10,5 1.8
10 x 12 KUY 10 % 12 KU-SvY 38 | 200 13,0 19
16 x 6 KU 16 x 6 KUY 13,0 6,5 18
16 xB KU 16 x 8 KUV 13,0 8,5 1.4
16 x 10 KU 16 x 10 KUV 1 55138 \a7p 10,5 8 2 40 1,5
16 x12 KU 16 x12 KU-v2 210 13,0 1,7
25 x 6 KU? 25 x & KUV 14,0 6,5 2.2
25 x.8 KU 25 x 8 KUY 16,0 8,5 2,1
25x JOKU 25 x 10 KUV 25 701 38 | 170 10,5 10 2 1 2,2
25x 12 KU 25 x 12 KUY ) 19,0 13,0 2,2
25 % 16 KU 25 x 16 KUY 42 | 250 17,0 2,4
35 x 6 KU? 35 x 6 Ku-v2 17,0 6,5 3,6
35x B KU 35 x 8 KUV 17,0 8,5 3,3
35x 10 KU 35 x 10 KUY 35 872 ] 42 1190 10,5 12 2 1 3,5
35x 12 KU 35 x 12 KUY 21,0 13,0 3,3
35x 16 KU? 35 x 16 KUVA 46 | 260 17,0 3,7

1 Diess Kabelschuhe sind lénger als die DiN- ¥ These cable lugs are longer than DIN-type lugs, with two

Ausfihrung, haben zwei Pressmarkierungen anstelle
von einer und Kennziffer 8 statt 6.

2 Diese Kabelschuhe sind Sonderausfthrungen, abwsichend
von DIN 46235.

Bitte technische Informationen beachten.

Nexcns Power Accessories Germany GmbH — »

Ferdinand-Porsche-5ir. 12 *
info.power-accessories@nexans.com * WWW.NEXANS-POWET-Accessories.com

compression marks instead of one ond die code
no, § instead of 6.

2 These cable lugs are manufactured as a special mode!

and do not correspond fo DIN 46235,

Plaose note fechnical information.

25028 Hof/Soale  +

Tel.: +49 9281 8304;0
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GPH® Presskabelschuhe, Cu

noach DIN 46235
GPH® Compression cable lugs, copper
acc. to DIN 46235

fir isaliere, unverdichtete for isolated, non-compacted
Kupferfeitungen copper conductors
Werkstoff: Kupfer Materiol:  Copper r
Oberfléiche: Surface:
KU blank KU: uncoafted :
KUV verzinnt KU-V: tin-plated ) \*‘_\ ‘
(e
U
i
1
Listen-Nr, Lelterquerschnitt Mabe in mm Laschen- Kennzahl Anzahi e Gewicht 100 Stk.
Cat. no. mm?* Dimensions mm bohrung Pressein- Pressungen ca, kg
rm/sm ram sotz Number of Weight 100 pes.
Conductor cross section Flat hole Die Code no. | compressions opprox. kg
min? diometer
A KU KUV strand. d ! b mm mech. § hydn
S0z 8 KU 50 x 8 KUV 20,0 8,5 4,4
50x 10 KU 50 x 10 KUY 22,0 16,5 4,5
50x12 KU 50 x 12 KUV 0 10,0 2 24,0 13,0 4 3 ! 4,4
50x 16 KU 50 x 16 KU-Y 28,0 17,0 5,0
70x8 KU 70 x 8 KUV 24,0 8,5 6,1
17010 KU 70 x 10 KUV 24,0 10,5 6,1
70x 12 KJ 70 x 12 KU-V 70 i5 55 24,6 13,0 14 3 1 6,2
70x 16 KU 70 x 16 KU-V 30,0 17,0 59
70 x20 KU 70 x 20 KUY 32,0 21,0 70
95 x 10 KU 95 x 10 KUV 28,0 10,5 9,2
95x12 KU 95 x 12 KUV 28,0 13,0 g2
95x 16 KU 95 x 16 KUV s 13.5 65 32,0 78 18 4 2 9,1
95 x 20 KU 95 x 20 KUV 34,0 21,0 10,4
120 x 10 KU 120 x 10 KUV 32,6 10,5 11,4
12¢x12 KU 120x 12 KUY 32,0 13,0 14,6
120x 16 KU 120 x 16 KUV 120 153 70 32,0 17,0 0 4 2 11,0
120 % 20 KUV 38,0 21,0 12,8
150 x 10 KU 150 % 10 KUV 34,0 10,5 16,9
150% 12 KU 150 % 12 KUY 34,0 13,0 16,4
150 % 16 KU 150 x 16 KUV 130 170 78 34,0 17,0 22 4 z 16,3
150 x 20 KU 150 x 20 KUV 40,0 21,0 17,0
185 x 10 KU 185 x 10 KUV 37,0 10,5 19,3 -
185 % 12 KU 185 %12 KUV 37,0 13,0 19,4
185x 16 KU 185 x 16 KUY 185 190 82 37,0 17,0 25 8 z 39.1
185x 20 KU 185 x 20 KUV 40,0 21,0 20,0
o
- 3
2 Diese Kabelschuhe sind Sonderausfihrungen, abweichend 2 These cable lugs are manufactured as a special model b=
von DIN 46235. and do not correspond to DIN 46235 ,g
5
I
&
g
. Bitte technische Infermationen beachten. Please nofe fechnical information. cﬁ-ﬁ W
Nexans Power Accessories Germany GmbH  +  Ferdinand-Porsche-Sir. 12+ 95028 Hof/Sadle = Tel.: +49 9281 8306- ,)/

info.power-accessories@nexans.com ¢ WWW.Rexans -POWer-aCcessories.com \\
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- GPH® Presskabelschuhe, Cu
nach DIN 46235

. GPH® Compression cable lugs, copper
~acc. to DIN 46235 5

for isolated, non-compucted
copper conductors

fiur isolierte, unverdichtete
Kupferleitungen

Werksfoff: Kupfer Material:  Copper
Oberfléiche: Surface:

. KLk blaqk KUk uncoated - ’ \
KUV verzinai KU-V: tin-plated | \

KU-v

Listen-Nr, Leiterquer- MaBe in mm Laschen- Kennzahl Anzah! der Gewlcht

Cot. no. schnitt Dimensions mm bohrung Presseinstiz | Pressungen 100 Stk.
mm? mm Die Code no. Number of ca, kg

rm/sm Flat hole compressions | Weight 100 pes.
Conductor diometer approx. kg
cross saction mm
Ku Ku-v mm? d I b mech. | hydr.
strand,
| 240x12KU 240 % 12 KUV 42,0 13,0 28,3
240 % 16 KU 240x 16 KUY 240 21,5 | 92 | 42,0 17,0 28 5 2 28,9
240 20 KU 240 x 20 KUV 450 1 21,6 28,0
300 x12 KU? 300 % 12 KUV2 13,0 38,
4 ‘ i
300x 16 KU 300x 16 KUY 300 2451100 ; 48,0 170 3z ? 37,5
RMV 400 x 16 KUF | RMV 400 x 16 KUV 460 260 115§ 55,0 17,0 38 3 79,8
RMV 500 x 16 KUZ | RMV 500 x 16 KUV 17,0 97,8
RMY 500 % 20 KUV3 500 2901125 ] 60,0 21,0 42 8 26,0
400 x 16 KU-5-¥ 400 27,51 118 | 55,0 17,0 38 3 68,8
500 x 16 KU-$-V i7.0 85,0
500 31,0 | 125 | 40,0 ! 42 3 !
r 500 x 20 KU-5-V 21,0 83,5
625 x 16 KU 625 % 16 KUY 17,0 79,4
2
625 x 20 KU 625 x 20 KUV 625 3451135 60.0 21,0 44 3 779
800 x 20 KU-V

1000 x 20 KUV 000 44,0 | 165 | 85,0 21,0 58 3 1911

Seldorleiter sind mit dem entsprechenden Einsatz rundzudricken.

von DIN 46235.

% Innendurchmesser angepafit,

Bitte technische Informationen begchten.

" % Dipse Kabelschuhe sind Sonderausfithrungen, abweichend

Nexans Power Accesscries Germany Gmbb  #

% These cable lugs are manufactured as a special model

and do not correspond to DIN 46235.

W nside diameter adapted.

Piease nofe technical information.

Ferdinand-Porsche-Sir. 12 ¢

25028 Hof/Saule

Tel.: +49°9281 8306-0

info.power-accassories@nexans.com *  WWW.NeXAns-power-Greessories, com

log

22-07-2019 Yersion 81 GPH-K
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Jexans

TO WHOM IT MAY CONCERNS ?
STATEMENT %\
P FOR TRANSFERABILITY OF TEST RESULTS PR
FOR CONNECTORS TO LUGS oy
/ \\)\
We, Messrs. \\.’__ B
Nexans Power AccessoriesiGermany GMBH e

Ferdinand-Porsche-Str. 12
95028 HOF, GERMANY

State hereby:

e Afamily cerificate is valid-according IEC 61238 by-“successfully testing-the largest, the
smallest and two intermediate connecior:sizes.”

o Imporfant and.decisive are.the geometry: of the cable adapter: oufer diameter, inner.
diameter, the insert depth of the cabile conductor and the code number of the préss
insert,

+ Oil stops, inspection holes or alike do have an insignificant influence regarding the test
result and do not endanger the transferability. or the test results from connector fo'lug.

» Tin plating assures a better contact compared to.not tin plated surfaces.
Therefore tin plated compression connector’s:and compression {ugs do have at least
the same or even better behavior regarding the contact making.

o According to IEC 61238 Draft CDY 61238-1-3 IEC: 2016: 5.3,,.. can tesis results of
connectors be transferred onto the barrel of cable lugs:

M conformity 1o this standard is achieved by successfully festing a through connector,
ihls type test-approval can be. applied to barrel of termination using the.same design
criteria and approval for the:complete fermination can be achieved.if thia termingtion
connection does not influence the barrel performance by- showing design-parameter
and drawings of the ferminatfion design or:showing a therma|-verification fest”

Ha ocHoBaHune un.36a an.3 ot 301

Ha ocHoBaHune un.36a an.3 ot 301

B
Nexans Power Accessorles Germany GmbH
PosHach. 1406, 95013 ‘Hof/Saale * Ferdinand-Porsche-Sir. 12, 95028 Hof/Suale
Geschifisiihrer;:Pefer:Ahlers:
Registergericht Hofw HRB:3490 - USf-ldNr: DEB13589430 - St-Nr; :25/209/0762 /

WwWw.nexans-power-accessorigsicom + E-Moll: info.poiner-actessofies@dibxanis.col
Commerzbank Nurnbarg, BLZ 740 400’ 41, Kanfo 5307053 T

IBAN: DE94 7604 00561.0530-7053 00, SWIFT COBADEFF760
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WU3ABNEHWE

3ANPEXBBPIAHE HA PE3YNTATUTE OT TECTOBETE P\
3A CBLEOAUMHUTENMTE Kbl KABENHUTE OBYBKK \\

Hwue, Mocnopara,

Nexans Power Accessories Germany GMBH

Ferdinand-Porsche-Sir, 12

95028 HOF, GERMANY

C HacrontloTo:

+  TIpynosust caprudiukar e sanwied cbrinacho IEC 61238 ypes yonetiHo TecTeaHe Ha Hali-ronemus, Hali-Mankis
i B3 MEXEUHHI pasMepa Ha CkeavhuTenute.”

+  BaxHa ¥ pewassla © reOMeTpURTE Ha KabenHWAR apanTep: BuHIUEH AUaMeTbp, BLTPelleH AMaMeTsp,
AbNBOUnHE Ha OTBOPE 32 KADENHOTO XUMO ¥ KOZOBKSR HOMEP HA BINOXKATA 34 NPecoBaHe.

+  [perpagHsTe GTeHM B CPEpara, KOHTPOMHUYE OTBOPM UMW nojobHM WMAYT He3HauutenHo BNMAHWE no
OTHOLLUEHUS Ha PeSYNTaTa ¥ He 3acTpalliaBar TeCT PesyNTaTuTe Wik NPEXELPINeMOCTTd 0T CHEAUHUTERA KM
kabennaTa obyeka.

»  TlokanaiiBaHeTo ocurypsasa no-go0up KOHTAKT B CPABHEHWE G HEMNOKanasHWTS NOBLPXHOCTW. CreAoBaTenko
nOKaNacHWTEe NPecoBW CLEAWHWTENW ¥ npecosk kabenHu oDYBKKM umat Hal-ManKoTo CLUIOTO #iW AOpKU Ho-
A06p0 NoBeAeHME N0 OTHOWIEHWE Ha KOHTakFa,

* B cvorsercrene c IEC 61238 Draft CDV 612381 IEC: 2016: 5.3.... pesymrarure o WINUTBAHWATA HA

CheAUHUTeIuTe MOraT Ad Ce NPexXBbPNAAT BLPXY TANOTO Ha Kabenxure oByaku:
LAKO C8 NOCTUIHE CLOTBETCTBUE C TO3W CTaHAApT 4pea YCnelHO TeCTBaHe Ha CBbP3BALl CheAMHWTEN, ToBa
opoBpeHue aa TUNOBO MSNUTEAHE MoXE 4a Bble NpUNomeHo KeM TRROTO Ha oKoH4yaHueTo (kabenHaTa obysxa)
KATO Ce WanoNaBar ChLUTe NPOEKTHW KpuTepun W ofobpenue 3a MbNHOTO NpekpartaABaHe moxe ga Obje
MOCTUTHATO, aKO BPL3KaTa Ha KaDenHara obyBKa He OKa3Ba BAURKKE BLRXY BKCTAOATALKOHHUTE KaUecTBa Ha
TSNOTO HA ChILUATE, YPe3 NOKaJBaHe HA NPOSKTHUA napameTsbp ¥ Yeprexa Ha kabenxara ofiyeka unu upes
noKasBaHe Ha TeCTa 33 TEDMUYHA NpoBepKa”,

{noanuc) (nogmc)
i.A. Ralf Schell LA. Rainer Ssebauer
MeHngxep MNpogyxrosa Nudna TexHuseckn Excnept

Nexans Power Accessoties Germany GMEBH
Pastfach 1408, 95013 Hof/Saale - Ferdinand-Porsche-Sir. 12, 95028 Hof/Saale
Geschafsfuhrer: Peter Ahlers
Registergerichl Hof ~ HRB 3480 — Ust-ldNr, DEB13589430C — St-Nr, 25/200/07627
vivnw, nexans-power-accassories.com — E-mall; info.power-accessories@nexans.com
Commerzbank Numbarg, BLZ 760 400 &1, Konto 5307053
IBAN: DES4 7604 0061 0530 7053 00, SWIFT; COBADEFF780
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DEKINAPALINA
O Faggo KETEB FAHEB|H3 OCcHoBaHwue 4n.36a an.3 ot 30T | \ :
VAPABUTEN HA oviPMA “ MAKPUC - ITIX “ OO/,
“bC CEQAIMUIE B TP, COoUMS, V. "APX. @PAHK JToa PAAT " Ne1b \\’\
BYJICTAT 113030261 N

OEKNAPUPAM, ye:

OGEPTUPAHUTE OT orPMA MAKPUC-IMX 004 KABEJHHA HAKPANHULIM (OBYBKW),
MPECOBW, MEOHW, TPBBEH TUI1, MOKATTAEHW CBHOTBETCTBAT HA MSUCKBAHUATA
HA MAPAFPADK "XAPAKTEPUGTUKA HA MATEPUANA” U ”CHLOTBETCTBUE HA MPEANOXEHOTO
W3MTLNHEHUE € HOPMATUBHO-TEXHWYECKWUTE [OKYMEHTW” OT JOKYMEHTALMATA 3A
YYACTYE.

HacToswaTa Aeknapauyus nojaBaM BbLE BPb3ka C yyacTue B ,,0TKPUTa” MO BUA
npoLeaypa 3a CKNoYBaHe Ha paMKOBO criopasymeHue ¢ NpeamMeT.

[OCTABKA HA APMATYPA 3A KAGEIIN U NPOBOLHULIH
PE®. Ne PPD 19-009

- opraHuaupaHa ot "YE3 PA3MNPELENEHNE BBIFAPUA” ALl

20.05.2019 roga. Ha ocHosaHue un.36a an.3 ot 30T
Ip. Cothua

HNexknapartop D

\
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KABENHW CBEAUHUTENW (TWMN3n), NPECOBW, ANYMUWUHWEBW, BE3
MPErPAOA, C METANTHO NOKPUTKE, HH

TWAM: ... ALU-ZE-V S,

7 .
e " ., Jl .
i

MPOU3BOOWTEI: GPH SPOL. S R.O. —HEXWA

TECHNICKY KATALOG 2015
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ANTYMUHWERBM CLEDKHUTEITA e ‘ ﬁ
A {MAKRIS GPH

= ¢ Nexans company

cwanacko DIN 46 267 yacm 2
3a kabenu ¢ anymuHuesy xuna
“MaTepuarn: 4uCT anyMuH!

MokpuTne: HaAma

lMpegnaraT ce 11 6e3 KoKTaKTHa CMa3Ka U HEOIaKoBaHH B
PVC thonuo, ToraganpraasekakbmM ceqenneTo ce 4oGaes

crneqHoTo oaxaqenue”.. . ALU-ZE-LE", a KoraTo ce uckat

ranBaHyuHo NoKanaeWu, Npy 38ABK& KbM CEYEHWETo -, 1

ce aobabBsi criegHoTo osHavenue .. ALU-ZE-V". D ==l d
_____________

. i Cevenne. -, o Rlnamersp Homep wa - - ‘Paimepn - Bpo# Ha npe«;osaﬁl«iﬁ'ra.;
gmmi. . Wamumoto . NpecoBalara T oAammo L. TeCHW. . . WMpokM:
mism. s’ . mmm’ .. . BnomkanoDIN . D d. - I Cdemeern Y

10 ALU-ZE 10 41 10 10,0 50 55 3-3 -

16 ALU-ZE 16 5,2 12 12,0 55 55 44 1-1
25 ALU-ZE 25 5,687 2 12,0 7.0 70 55 2.2
35 ALU-ZE 36 50 6,6-7.8 14 14,0 8,0 85 55 2-2
50 ALU-ZE 50 70 7,7-8.8 18 180 100 85 5.5 2-2
70 ALU-ZE 70 a5 9,3-10,2 18 18,5 15 108 6-6 3-3
95 ALU-ZE 95 120 1,0-12,0 22 22,5 135 105 6-6 3-3
120 ALU-ZE 120 150 12,5-13,5 22 230 148 105 66 33

- 150 ALU-ZE 150 185 13,8-15,0 25 250 165 125 66 3-3
186 ALU-ZE 185 240 15,5-16,8 28 286 183 125 88 33
240 ALU-ZE 240 300 17,8-19,2 32 520 210 145 8-8 3-3
300 ALU-ZE 300 20,0-21,6 34 340 234 145 8-8 3-3
400 ALU-ZE 400 22,9-24 6 38 385 280 210 - 4-4
400 ALU-ZES 400 26,0 4z 425 280 210 - 4.4
600 ALU-ZE 500 257-27.6 44 440 290 210 - a4
500 ALU-ZES 500 29,1 46 460 3,0 210 . 44
625 ALU-ZE 625 32,5 52 520 350 330 - 55
800 ALU-ZE 800 36,8 58 580 400 350 - 55
1000 ALU-ZE 1600 41,1 80 60.0 440 350 - 5-5

"AonbnHuTenHa MHpopMaLius:

- CHEAMHUTENAT © HANbIHEH ChG CNBUManta KOHTAKTHA CcMaska v e onakoraH B PYVC dorno;

- KpaVLLATA Ha CeKTOpHYTE KaBenHK X1na Crief OKPLIMABAHS MOTaT 4a 0@ MOHTUDAT B Tasu apMartypa;

- MHCTPYMEHTY 33 RpecoBaHe Ha Tasu apMatypa: KOSD, KOBD, KOAD, K18, K18, K22, HT45, HT51, HT131, RH50, RH131 v apy







MPUNOXEHWUE Ne 2.14

OEKNAPAUWA

or 440 JKETER IagRHa ocHosanve un.36a an.3 ot 301 |
VIIPABUTEN HA oUPMA “MAKPUC—IX © O0L,
CbC CEQAIMLIE B rP. Coous, 1. "APx. ©pPAHK Jlovn PAIT " Ne1b

BYSICTAT 113030261
DEKIAPUPAM, ue:
OGEPTUPAHUTE OT ouPMA MAKPUC-TTIX 001 ANYMUHUEBY NPECOBN KABEINHW \ﬁ\ .
CHEOWUHUTENW, BE3 [MPErPALA, TOKANAEHWU, HH CBLOTBETCTBAT HA x )

N3UCKBAHMSTA HA MAPAFPAGHY ”XAPAKTEPUCTMKA HA MATEPUANA” 1t "CLOTBETCTBUE HA
NPEAMOXEHOTC  M3MBMHEHWE C  HOPMATUBHO-TEXHWYECKUTE JOKYMEHTI”  OT
[OKYMEHTALIMATA 3A YUACTUE.

HacToswara geknapauys nojasaM BbE Bpb3ka ¢ ydacTwe B ,,0TKpUTa” No BUA
npoleaypa 3a CKNIoYBaHe Ha paMKOBO CNopasyMeHue ¢ npeamer:

DOCTABKA HA APMATYPA 3A KABEITW A MPOBOAHULN
PE®, Ne PPD 19-009

- opraHusupana ot "UE3 PASNPELENEHUE BbIITAPUA” ALl

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

20.05.2019 rog.
Ip. Cotun [~

ﬂemapa'rpﬁ: -







/M MPUNOMEHMUE Ne 2.15

KABENHW CBEOVMHWUTENW (TAN3K), NPECOBU, ANYMUHWEBW, BE3
MPEMPAIA, C METANHO NOKPUTKE, CPH

TWUN: ... ALU-H-V

MPOU3BOAUTE: GPH SPOL. § R.0. — YEXW# ‘\\
r \

TECHNICKY KATALOG 2015 W
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RIS GPH_

a Nexans company

ARYMUHUEBW CBEQMHWTEIN 36 kV

sa Kabenu ¢ anymunueau xuna 10 - 36 kV

MaTepuan: yncT anymuHui
MokpuTtue: HHM
Mpepnarat ce" W ransaHWuHO nokanaeH, Torasa

NPy 3asBKa KbM CedeHueTo ce fobass crnefHoTo
oaHadeHune “... ALU-H-V".

AL 150 rm/sm
d P == S d,
25 ] —f
| -
) Qg.uatiérk—u'é . Cevohme " .fvamevep.  .HomepHa . -  Pazmepu " Gpoi Ha hp&coaauuﬁa
‘ i . pmm? © . Bmm npecopawara © oemm . TECHM' ', LMPOKA
dinodg 0 dg dy Bnokka, no DIN . D dy  dy qefCTH
25 ALU-H 25 25 56-6,7 5,6-6,7 12 12,0 6,8 6,8 90 4-4 22
3525 ALU-H 35 25 6,6-7,8 5,6-8,7 14 14,0 80 6,8 90 4-4 2-2 "'\‘ ;
36 ALU-H 35 6,6-7.8 14,0 8,0 80 90 4-4 22 ) \\ \‘\
5025 ALU-H 50 25 7,7-8,6 5,6-6,7 1% 18,0 9,8 [oR:] o0 4-4 2-2 \‘”}
5035 ALU-H 35 6,6-7,8 18,0 9.8 8,0 G 4-4 2-2
50 ALU-H 50 7,7-8,6 16,0 9.8 9,8 a0 4-4 2-2
7035 ALU-H 70 35 9,3-10,2 6,6-7,8 18 18,5 11,2 8.0 95 4-4 2-2
7050 ALU-H 50 7.7-8.6 18,5 11.2 9.8 95 4-4 22
70 ALU-H 70 9,3-10,2 18,5 "z 1.2 95 4-4 2-2
9550 ALU-H 95 50 11,0-12,6 7.7-86 22 22,5 13,2 98 100 4-4 2.2
9570 ALU-H 70 9.3-10,2 22,5 13,2 1,2 100 4-4 2-2
95 ALU-H 95 11,6-12,0 22,5 13,2 132 100 4-4 2-2
12070 ALU-H 120 70 12,5-13,5 9,3-10,2 22 23,0 47 1,2 105 4-4 2-2
12095 ALU-H 95 11,0-12,0 23,0 14,7 132 105 4-4 2-2
120 ALU-H 120 12,5-13,5 23,0 14,7 147 105 4-4 2-2
15095 ALU-H 150 95 13,9-150  11,0-12,0 25 250 163 132 105 4-4 2-2
150120 ALU-H 120 12,6-13,5 250 163 147 108 4-4 2-2
180 ALU-H 150 13,9-15,0 250 183 163 105 4-4 2-2
185120 ALU-H 185 120 15,5-16,8  12,5-13,5 28 28,5 18,3 147 125 55 2-2
185150 ALU-H 180 13,9-15,0 28,5 18,3 163 125 -5 2-2
185 ALU-H 185 16,5-16,8 28,5 18,3 183 125 5-5 2-2
24015¢ ALU-H 240 150 17,8-19,2 13,9-15,0 32 320 210 163 128 - 2-2
240185 ALU-H 185 156,5-16,8 32,0 21,0 183 125 - . 2-2
240 ALU-H 240 17,8-19,2 32,0 210 21,0 125 5-5 2-2
300 ALU-H 360 300 20,0218 20,0-216 34 340 233 233 1286 5-5 2-2
400 ALU-H 400 400 22,9246  228-246 38 385 26,0 280 180 - 3-3
-\
500 ALU-H 500 500 25,7-276  257-276 44 440 29,0 290 170 - 4-4

HoawbnHutensa wadopmaLn:

- Ce[IMHWTENAT CB NPEeJfIara B PasmitiHi KOMBUHALWM Ha GeHeHnATa OT ABETE CTPaHM;

- ChE[IMHUTENAT © HAMBLITHEH ChC CMeLparia KoHTaKTHa CMasKa v e onakoBaH 8 PVC onuo;

- UHCTPYMEHTY 3a NPEcoBaHe Ha Ta3n apMatypal KO5D, KOBD, KO9D, K18, K18, K22, HT45, HT51, HT131, RH50, RH131 n ap.
- OpYri pasmMepy No sanvuTeaHe.







MPUNOXEHWE Ne 2.17

: OEKNAPAUMS

or FAquH{EﬂEBFAHEJjHa ocHoBaHwve 4n.36a an.3 ot 30r1 |
VIIPABUTEN HA oliPMA “ MAKPUC - TTIX * 004,

CBC CEAANMILE B rP. Coous, ¥ "APx. @PAHK Jloan PAAT " Ne1b
EVIICTAT 113030261

BEKNAPUAPAM, ue:

O®EPTUPAHMUTE OT oMPMA MAKPUC-TTIX COH ANYMWHUEBW NPECOBU KABEJTHU
CHLEOUHWUTENK, BE3 TMPEIPALA, TMOKAJAEHW, CPH CBLOTBETCTBAT HA
U3UCKBAHWUATA HA MAPATPAGU “XAPAKTEPUCTUKA HA MATEPUANA” Y "CHOTBETCTBUE HA
MPEQMNOXEHOTQ  M3MBLAHEHWE €  HOPMATWMBHO-TEXHWYECKWTE OOKYMEHTW”®  OT
AOKYMEHTALMATA 3A YUACTHE.

Hacrosijata Aeknapauns nojgasam BHE BPb3Ka ¢ yyactTue B ,0Tkputa” no BuA
npolieaypa 3a CKNYBaHe Ha paMKoBO CriopasymeHue ¢ npeamer:

JJOCTABKA HA APMATYPA 3A KABENN U TPOBOAHALIN
PE®. Ne PPD 19-009

- opraHusnpana ot "YE3 PA3NPERENEHUE BBITAPUA" ALl

Ha ocHoBaHune un.36a an.3 ot 301

20.05.2019 rog.
Mp. Codus

ﬂexnapa'fg_

/

/

7
(_,/







NMPUNOXEHME Ne 2.18

KABEMHW CBEOMHWUTENW (MN3KW), MNPECOBW, MEOHW, BE3
NPEMPAOA, C METAINHO MOKPUTUE

TUAN: ... KU-ZE-V

NPOWU3BOOUTEN: GPH SPOL. S R.O. —~4YEXWA 1
NEXANS POWER ACCESSORIES GERMANY
GMBH-GPH, TEPMAHWA

TECHNICKY KATALOG 2015
GPH CATALOGUE B —~ COMPRESSION JOINTS 2018 %
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GPH® Zugentlastete Pressverbinder, Cu
1-10 kV nach DIN 46267, Teil 1

GPH® Non-tension compression joints, copper
1-10 kVacc. to DINA46267, part 1

fiir isolierte, unverdichtete for isalated, nan-compacted copper
Kupferleitungen conduclors

Werkstolff:  Kupfer Material:  Copper

Oberfliiche: Surface:

Ki-ZE: hlank KU-ZE: uncouated

KL-ZE-V: verzinnt KU-ZE-V: fin-plated

KU-ZE KU-ZE-V

Eoiterquerschnitt " Mafe in mm ‘_ ennzahi "1 Anzah! der
T mmE g Dimensions mm- | * Presselnsatz’ . Pressungen. .
Conductor cross section Lot “7 1"+ Die cods no,:  Numberof - - Weight 100 pes. .-
S : ) T mil : o : compressions. OpPIoX. Ky
KU-ZE B R O r EUR P : ] 4 1o : 1 mech. " | hyda :
| 6 KU-ZE 6 KU-ZEV é 3,8 30 5 2-2 0,5
10 KU-ZE 10 KU-ZEV 10 4,5 30 é 2-2 0,5
16 KU-ZE 16 KU-ZE-Y 16 3,5 50 3 2-2 11 1,5
25 KU-ZE 25 KU-ZE-V 25 70 50 10 2.2 1-1 1,8
35 KU-ZE 35 KU-ZE-V 35 8,2 50 12 2-2 1-1 2,9 \
50 KU-ZE 50 KU-ZE-Y 50 10,0 56 14 3.3 11 432 S .
70 KU-ZE 70 KU-ZEV 70 1,5 56 16 3.3 141 5.4 BN
95 KU-ZE 95 KU-ZE-Y 95 13,5 70 18 4-4 22 2,1 ¢y
120 XU.ZE 120 KU-ZEV 120 15,5 70 20 44 22 10,0 S
150 KU-ZE 150 KU-ZE-V 150 17,0 80 22 4.4 2.2 15,0 k
185 KU-ZE 185 KU-ZE-V 185 19,0 85 25 4-4 2-2 17,6
240 KU-ZE 240 KU-ZE-Y 240 21,5 o 28 5.5 2-2 23,7
300 KU-ZE - 300 KU-ZEV 300 24,5 100 32 2.2 33,0
RMVY 400 KU-ZE') | RMY 400 KU-ZEVY 400 26,0 150 38 3-3 71,0
RAMY 500 KU-ZEY | RMV 500 KU-ZEVT 500 29,0 160 42 3-3 92,0
490 KU-ZE-§ 400 KU-ZE-5-V 400 27,5 150 38 33 71,0
500 KU-ZE-S 500 KU-ZE-S-V 500 31,0 160 42 3-3 220
4625 KU-ZE 625 KU-ZE-Y 625 34,5 160 44 3-3 80,0
1000 KU-ZE 1000 KU-ZEV 1000 44,0 200 58 3-3 219,0
{
=
"1 Diese Verbinder sind nur fir verdichtets Leiter bestimmt und % These compression joints are only for compacied conduttors
liegen auBerhalb der DIN. and do not correspond fo DIN. Z
Sektorlaiter sind mit dem enisprechenden Einsatz rundzudriicken. Sector shaped conductors must be prerounded. é
5
-
&
g
Bitle fechnische Informationen beachlen. Plgose nole fechnical information. ff g'

Nexans Power Accessories GermanmeBH = Ferdinand-Porsche-Str. 12 = 95028 Hof/Saale » Tel.: +49 9228 306-0
‘ info.power-aecessories@nexans.Com ¥ www, NEXONS-POWer-accessories.com
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Bereich Hochspannungspriftechnik

Institut fiir Elekiroenergiesysteme und Hechspannungstechnik

Karlsruher Institut fir Technologie (KIT)
76128 Karlsruhe — Engesserstr. 11
Tel.: +4972160843060 Fax: +49721691776

Confirmation

Customer Nexans Power Accessories Germany GmbH (NPAG GmbH)
Ferdinand-Porsche-Str. 12, 95028 Hof

Test Object Compression connectors for round copper conductors.
Type See page 3 of this report
Manufacturer Nexans Power Accessories Germany GmbH

Ferdinand-Porsche-Str. 12, 95028 Hof

Date of test 2017 | Q\\
Applied test regulations  IEC 61238-1: 2003 Class A (with short circuits) “ \\\
Test carried out Type test, electrical part E*j
Test result After testing of the mechanical connectors

. 6 KU-T-FC with 6 mm? Cu rmv,

. 95 KU-T-FC with 95 mm? Cu rmv,

» 240 KU-T-FC with 240 mm? Cu rmv,

. 500 KU-T-FC with 500 mm? Cu rmv conductor

we confirm that the compression connectors of the KU-FC Series of NPAG comply .,
with the requirements of IEC 612381 Class A (DIN EN 61238-1 Class A)

This confirmation inciudes 3 humbered pages and is only valid with the/:r' inal signature.
Copying of extracts is subject to the written authorization of the test laboratory. e
. > %

o
-~



IEH - Department of High-Voltage Dielectric Testing

NPAG GmbH has declared that the compression connectors for Cu rmv are
manufactured according to the same design rules (see page 2 of this report).

Summary

KIT IEH carried out type tests according to IEC 61238-1:2003 Class A on compression
connectors manufactured by NPAG GmbH.

After testing of the compression connectors

* 6 KU-T-FC with 6 mm? Cu rmv,

. 896 KU-T-FC with 95 mm? Cu rmy,

. 240 KU-T-FC with 240 mm? Cu rmv,

. 500 KU-T-FC with 500 mm? Cu rmv conductor

we confirm that the compression connectors of KU-FC Series of NPAG comply with

the requirements of IEC 612381 Class A (DIN EN 61238-1 Class A) concerning round
stranded conductors Cu rmv.

For details see the following KIT IEH test reports

. 2017-49: “Type Test of a (compression) Connector for rmv 6 mm?2 Copper
Conductor” 6 KU-T-FC"

. 2017-30; “Type Test of a (compression) Connector for rmv 95 mm? Copper
Conductor” 95 KU-T-FC"

. 2017-31; “Type Test of a (compression) Connector for rmv 240 mm? Copper
Conductor” 240 KU-T-FC"

. 2017-32: “Type Test of a (compression) Connector for rmv 500 mm? Copper

Conductor” 500 KU-T-FC"

NPAG GmbH has declared that the compression connectors of the KU-FC Series are
manufactured according to the same design rules:

. the bodies are made out of copper

. the bodies are not tin plated

. the bodies have an oil stop

. tool filling factor > 1,0 :

- area ratio> 1,2 i

. barrel filling factor > 0,5

Confirmation NPAG, 11.08.2017 - Badent page 2/3
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IEH - Department of High-Voltage Dielectric Testing

The related prodjicts covered by this Family Confirmation

are. 6 mm?*-5 ()Z/mz compression connectors
o 47 -T-FC (tested)

10 KU-T-FC

16 KU-T-FC

25 KU-T-FC

35 KU-T-FC

50 KU-T-FC

70 KU-T-FC

95 KU-T-FC (tested})
120 KU-T-FC

180 KU-T-FC

185 KU-T-FC

240 KU-T-FC (tested)
300 KU-T-FC

400 KU-T-FC

500 KU-T-FC (tested)

The family criteria according 1EC 61238-1:2003, subclause 5.3, (Range of approval),
fourth clause is fulfilled. The smallest, the largest and two intermediate connector sizes
have been tested with success.

Karlsruhe, 11.08.2017

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

Head of Department
JHigh Voltage Dielectric Testing"

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

" Vice-Head of Department
,High Voltage Dielectric Testing"

Confirmation NPAG, 11.08.2017 - Badent







Bereich Hochspannungspriftechnik

Institut fur Elekiroenergiesysteme und Hochspannungstechnik

Karisruher Institut fur Technologie (KIT)
76128 Karisruhe — Engesserstr. 11

Tel.. +497216084 3080 Fax: +49721691776

MoTBLpXAaeHUe

KnueHT Nexans Power Accessories Germany GmbH (NPAG GmbH)
Ferdinand-Porsche-Str. 12, 95028 Hof

Tect obexT Mpecosn CbeQUHUTENN 3a KPBITIM MeHN NPOBOAHNLN.
Tun BuxTte cTpanuua 3 oT 703K foknag
MpoussoguTen Nexans Power Accessories Germany GmbH

Ferdinand-Porsche-Str. 12, 95028 Hof

[laTa Ha Tecta 2017
Mpunoxeru cTaHpapty  IEC 61238-1: 2003 Class A (c KbCy CheanHeHus) N

\\

N
Na3BbplueH TecT TwroB TecT, enexkTpudecka vyact ) LA
PesynTar 0T TecTa Crief] M3NUTBaHe Ha MeXaHUYHIUTE CheBUHUTeNu “\"xu.

. 6 KU-T-FC ¢ 8 mm? Cu rmv,

° 95 KU-T-FC ¢ 85 mm?2 Cu rmv,

. 240 KU-T-FC ¢ 240 mm? Cu rmv,

. 500 KU-T-FC ¢ 500 mm? Cu rmv npoBOJHKK

Hie NOTBLPNAaBaMe, ue npecoBute chepuHuteny oT KU-FC cepunte Ha NPAG
OTroBapAT Ha uaucksaHuaTa Ha IEC 61238-1 Class A (DIN EN 61238-1 Class A)

ToBa nNoTEEPXOEHWE BKIIOUBAZ 3 HOMEpupaHW CTpaHuuy ¥ e BanugHo Ccamo
opuruHaniua noanuc. KonupaHeTo Ha U3BNEYEHUA NOANENKN Ha NUCMEHO paspelleHne o
naGoparopusiTa 3a usnuTeaxe,







iEH - Department of High-Veltage Dielectric Testing

NPAG GmbH feknapupa, 4e npecosute ckefuHuTeny 3a Cu rmv ca nNpovsseieHy B
CLOTBETCTBVE CbC EhlyUTe NpaBuna 3a npoekTupare (BUXK cTpaHula 2 oT HacToALLus
hoknag).

Pestome

KIT IEH e u3sbpLUKN TAMNOBW U3NUTBaHUA curnacHo IEC 61238-1:2003 Class A Ha
npecoBu cbefuHuTenu, npoussenequ ot NPAG GmbH.

Cnep, TecTBaHe Ha NpecosUTe CheMHUTENH

. 6 KU-T-FC ¢ 6 mm?* Cu rmv,

. 95 KU-T-FC ¢ 95 mm? Cu rmv,

. 240 KU-T-FC ¢ 240 mm? Cu rmv,

. 500 KU-T-FC ¢ 500 mm? Cy rmv rnpoBogHKK

Hye noTBbPXgaBaMe, ye npecoBute chepuHutenu ot KU-FC cepuute Ha NPAG
OTrOBapAT Ha uaucksaHuaTa Ha IEC 61238-1 Class A (DIN EN 61238-1 Class A) 3a
NPOBOAHMULM C KpbrAo ycykesaHe Cu rmv.

3a noapoBHOCTY BIKTE CRieAHNUTe N3nuTBaTenky npotokonu Ha KIT IEH

J 2017-49: “TUnoB TeCT Ha (MPecoB) chefUHUTEN 3a rMv 6 mm? MejeH
nporogHuK” 6 KU-T-FC"

. 2017-30; “Tunos TeCT Ha (NPecoB) cbeanHuTen 3a rmv 95 mm? MefeH
nposogHuK’ 95 KU-T-FC”"

. 2017-31: “TUMoOB TECT Ha (MPecoB) CbefuHUTEN 3a rmv 240 mm? mefex
nposogHuK” 240 KU-T-FC"

. 2017-32: “Tunos TecT Ha (NpecoB) ckeAuHUTeN 3a rmv 500 mm? megeH

nposopHKK’ 500 KU-T-FC"

NPAG GmbH pexnapupa, ye npecoeute cbeauHutenu ot KU-FC cepunte ca
NpousBeaerlt B CbOTBETCTBIUE CHC ChIUUTE NpaBKna 3a NpoeKTMpaHe:

. TernaTta ca HanpaseHu oT Me[,

. TenaTa He ca loKanaexu

. Tenara umar nperpaga

. UHCTp. koed. Ha 3anwneaHe > 1,0

. ChOTHOLIEHMe Mnoly > 1,2

. cbef. koed. Ha sanbisane > 0,5 A
)

_Notebpxaenve NPAG, 11.08.2017 - Badent CcTpaHula 2/3
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|IEH - Department of High-Voltage Dielectric Testing

CebpaanuTe npodykTy, oBxsaHaTu 0T TOBa CeMeltHo NoTsbmKLeHue
ca: 6 mm?- 500 mm? npecosl cheguHUTENN

-T-FC (usanurtan)
10 KU-T-FC

118 KU-T-FC

25 KU-T-FC

35 KU-T-FC

50 KU-T-FC

70 KU-T-FC

95 KU-T-FC (usnuraH)
120 KU-T-FC

150 KU-T-FC

185 KU-T-FC

240 KU-T-FC (#snuTan)
300 KU-T-FC

400 KU-T-FC

500 KU-T-FC (uanuTaH)

pynoeute kpuTepun cwrnacHo IEC 61238-1:2003, nogtodka 5.3, (ObxeaTt Ha
onobpeHne), YETBBLPTA KNaysa ca usnbnHeHu. Hall-mankuaT, Hak-roneMuaT 1 gearta
MEXOWHHW pasMepa Ha CbeguRuTenuTe ca Bunu YCneLwHo TeCTBaHu,

Kapncpye, 11.08.2017 \
\].

Ha ocHoBaHwue un.36a an.3 ot 30I1

Havanuuk 1a oTaen
BUCOKOBONTOBO AXENEKTPUYHO U3NKUTBaHe"

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

3aMeCTHUK-Ha4anHuK Ha oTaen
,BUCOKOBONTOBO AUENEKTPUYHO U3nUTBaHe"

Motewpxpedwe NPAG, 11.08.2017 - Badent \ \ cTpaHuila 3/3
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17.05.2019

STATEMENT
FOR THE VALIDITY OF THE FAMILY CERTIFICATE
FOR
COPPER COMPRESSION TECHNOLOGY
FOR ROUND COPPER CONDUCTORS

We, Messrs,
Nexans Power Accessories Germany GmbH
Ferdinand-Porsche-Str, 12
95028:HOF, GERMANY

Stafe hereby that:

¢ The Nexans Power Accessories Germany GmbH family.certificate dated August 2017
according IEC 61238-1 Class:A for compression connectors with oil stop used with round
stranded copper conductors fulfills the demands «

e A family cedificaie is valid according 1o IEC 61238-1 when the largest, the smallest and
two intermediate connector sizes are successfully fested.

o The tested family:specimen consists of:

l6mm?  |DIN:connector {agcording DIN 46267/46235)
10mm? | bigger outer diameterof the barrel
16mm®-240mm? | DIN:connector (according DIN 46267/46235)
'300mm?500mm*  {'smaller inner.diameter of the barrel '

Nexans Power Accessories Garmany GmbH ;
Postfach 1406, 95013 Hof/Suale -« Ferdinand-Porsche:Str. 12, 95028 Hof/Suule J
Geschéfisfihrer: Norbert Goller
Registergericht Hof — HRB'3490 » USt-ldNe: DEB13589430 - §-Nr. 25/209/07627
www.nexans-pawar-accessorias,com * E-Maili info.,powsr-accessories@nexans.com /

Commerzbani. Nurnberg, BLZ 740400 61, Konto: 5307053
1BAN; DE94 7604 00610530 7053 DO, SWIFT: COBADEFF760 -







o All fest s'p_éc;imens:,hqye been named ,FC" and do haye identical constructive crileria,
therefore the:family cerfificate.is valid for:

“Spet

ue)

6 me (fesfed) 6:KU-T- FC 6 KU-ZE. T and also the. fmned verslons
 10mm? 10 KU-T-FC " 10 KU-L and also the tinned versions. :
16 tm? ] 18 KU-THFC "t 16 KU-ZE-T-and dlso'the finned versions.

.25 mmi2 | 25 KU-T-FC 325 KU~ZE T and alsoithe. finned versions i

_35 mm? e KU-T-FC | -3 i und also the 'r:nned vers:ons I
70 mm? 70 KU-T:FC H “also the finned
95 mm? {fested) 95 KUTEFC | 95 KU-ZE-T:and also the finned versnons IE!
120 mm? 120 KU-T-FC | 120.KU-ZE: :T-and also the finned versions;
: 150 KU-T.FC | 150 KU~ZET and Gilso the: hnned versions:

185 KU-T-FC

2240 mm? (tesfe‘ )

_300mm? A4
400 m | AO0RUTEC.
500 mim? [fésted) |- 500 KU-T-FC

The family. cggﬁiitczie is.also valid-for the. KU-ZE withcut.ail stop.

Ha ocHoBaHune un.36a an.3 ot 30l

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

e S~
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3A KOFOTO MOXE JACEQ HACH 17.05.2019

/ U3ABNEHUE

3A BANMMQHOCTTA HA TPYTNIOBUA CEPTUOWKAT

3A MEOHH MPECOBW CBEOWMHWUTENN 3A KPBI'Fid MEARHW NPOBOOHWLIN

Hue, MNocnopara,
Nexans Power Accessories Germany GMBH
Ferdinand-Porsche-8tr. 12

95028 HOF, GERMANY

C HacToRLLOTO 3aaBABaME He!

> Tpynoeust ceptuchukar Ha Nexans Powre Accessories Germany GmbH ot asryct 2017 cbrnacHo
IEC 61238-1 xnac A 33 NMPeCOBA CbEAWHUTENW C Mperpaga W3NofisaBHA C KPbrbN MHOTOMUHEH
MejeH NPOBOSHVK OTFOBapPS Ha W3MCKBaHMATAL

+  [pynoewat ceprutuxar € BanuwaeH cbrmacko [EC 61238-1 npu ,ycrnellHo TecTsaHe Ha Hai-
ronemMus, Hall-Mankus ¥ ABa MEXGWHHI pa3Mepa Ha CheuHuTennTe.”

+  TecTsaHWAT rPynoB CECMEH GE ChCTOM OT. Q
Ceyenye TecTBaH NPOBOAHUK B cuoreerctBue ¢ PIN uny pasnuuHo \Q\?\Q
6 mm* DIN chegunuTen ( B cboTReTCTRNE ¢ DIN 46267/46235) \ - \,,__‘_‘\
10 mm? Mo-ronsam BBHLEH gUaMeTbp Ha CheguHiuTena \\}
16 mm*-240 mm” DIN cbeauHuTen { B choTBeTCTBME C DIN 46267/46235)
300 mm*-500 mm* MMo-MaFbK BHTPeLeH AMaMeTLp Ha CheguHUTens

Nexans Power Accessories Germany GMBH
Postiach 1408, 95013 Hol/Saale - Ferdinand-Porsche-Sty, 12, 95028 HolfSaale
Geschafsfuhzer; Norbert Goller
Registergericht Hof — HRB 3490 — Ust-idNr, DEB13589430 — St-Nr, 25/209/07627
W, nexans-power-accessories.com - E-mall; jnfo.power-accessories@nexans com
Commerzbank Nurnberg, BLZ 760 400 61, Konlo 5307053
1BAN: DE94 7604 0061 0530 7053 00, SWiF T: COBADEFF760 /\
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Beuuky TecTBaHy cneceHy ca Haumexysauu , FC “ 1 MMaT MAGHTUYEH KOHCTPYKTUBEH KpUTepui,
3aToRA FPYROBUAT CepTUdhUKAT @ BanuaeH 3a:

CeMeHue Ha - Wwe na Tect Nexans GPH
NpoBOAHMKA criecuMeHa ApoAyKTOBa KaTeropua ( No karanor )
6 mm” (uanutak) 6 KU-T-FC 6 KU-ZE-T csulo » nokoRrasHa Bepours
10 mm” 10 KU-T-FC 6 KU-L cbilo 1 nokonaeHa sepcus
16 mm* 16 KU-T-FC 16 KU-ZE-T ¢ullo ¥ NoKonasHs Bepeust
25 mm~ 25 KU-T-FC 25 KU-ZE-T ¢cbllio ¥ NnoKkonaeHa Bepeus
35 mny’ 35 KU-T-FC 35 KU-ZE-T cbiuo ¥ nokonagHa eepcua
50 mm* 50 KU-T-FC 50 KU-ZE-T cbiyo ¥ nokonacHa Bepcun
70 mm® 70 KU-T-FC 70 KU-ZE-T ¢blio 1 nokonasHa Bepcus
95 mm® (MsnuTaH) 05 KU-T-FC 95 KU-ZE-T ¢bLio 1 nokonasHa sepcus
120 mm* 120 KU-T-FC 120 KU-ZE-T cbiyo ¥ nokonaeHa sepcus
150 mm® 150 KU-T-FC 150 KU-ZE-T ctLo U riokonaeHa sepcus
185 mm® 185 KU-T-FC 185 KU-ZE-T colio 1 fioxonaeHa sepcus
240 mm” (nenuTaH) 240 KU-T-FC 240 KU-ZE-T cbllio 1 nokonaeHa pepcuns
300 mm* 300 KU-T-FC RMV 300 KU-ZE-T cbilo 4 NOKOfiaeHa Bepcus
400 mm* 400 KU-T-FC RMV 400 KU-ZE-T cblio 1 nokonaeHa Bepcus
500 mm* 500 KU-T-FC RMV 500 KU-ZE-T cblio v nokonaeHa Bepcvst

MpynoBuAT cepTrduKat e BanuaeH cuino u 3a KU-ZE 6e3 nperpaga.

{nogruc) {nognuc)
Ralf Schell Volker Markgraf
MeHumxsp Mpogykroza JIMHNWA Texnudecky Excriept
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Postfach 1408, 95013 Hol/Saate - Ferdinand-Possche-Slr, 12, 95028 HofiSaale
Geschafsfuhrer: Norbert Goller
Registergericht Hof - HRB 3490 ~ Usi-idNr. DEB13588430 — St-Nr. 25/200/07627
www.naxans-power-agtessories.com - E-mail: jnfo.power-accessories@nexans.com
Commerzbank Nurnberg, BLZ 760 400 61, Konlo §307053 ;
|BAN: DE94 7604 0061 0530 7053 00, SWIFT: COBADEFF760 i 7
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[EH ~ Bereich Hochspannungspriiftechnik

1 Purpose of Test

The electrical properties of a compression connector (class A) manufactured by
Nexans Power Accessories Germany GmbH were tested according IEC 61238-1

05/2003.

2 Miscellaneous Data

Test object:

Delivery:
Mounting:
Assembler:

Place of test:

Test period:

Atmospheric
conditions:

Representaij

[TAREE

2

ves,

6 compression conneclors

Type 6 KU-T-FC

Drawing number:  K-3201 00 03 dated 18.04.2017

Figures 2.1 - 2.2

The connectors were mounted on copper conductors rmv 6 mm?,
outside diameter d = 3,0 mm.

03.05.2017
03.05.2017
Mr. Markgraf

Lab 033 and Lab 21 at the
Institut flir Elektroenergiesysteme und Hochspannungstechnik (IEH)

Karlsruher Institut fiir Technologie (KIT)

Engesserstr. 11 — 76128 Karlsruhe

Testing laboratory accredited by DAkkS according to DIN EN
ISO/IEC 17025:2005.

The accreditation is valid only for the standards listed in the annex
of the accreditation certificate No. D-PL-11068-09-00.,

07.06. - 04.08.2017

Temperature; 18 - 30°C
Alr pressure:; 980 - 1030 hPa
Rel. humidity: 35-70%

Representatives responsible for the test:
Dr.-Ing. R, Badent
Dr.-ing. B. Hoferer

Type test (electrical part) including thermal short circuit test
{class A} according IEC 61238~1 05/2003.

Test Report2017-49 - HOFERER nage 2115
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Compression connector

Figure 2.1
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Figure 2.2: Mounted compression connector

Chronology of the tests

03.05.2017 Mounting

07.06.2017 Measuring of the resistance factor ko
07.06.2017 First heat ¢ycle

07.06.2017 Second heat cycle

07.06. - 11.06.2017 Heat cycles 3 - 200

14.06.2017 Measuring of the resistance factor k,
14.06. - 16.06.2017 Thermal short circuit

19.06.2017 Measuring of the resistance factor k;

Heat cycles 201 to 1000 and measuring of the resistance
factor after 250 cycles and thereafter avery 75 cycles.

19.06. - 04.08.201

.Y

Test Report 201?<49 ~| HOFERER page 4/15
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3 Mounting . A

The conductorg were provided with welded equalizers. The compression connectors
were mounted in the high-voltage laboratary of the IEH by customer's technicians
according to the conipany's specifications. In each compression connector a
thermocouple was placed in a previously prepared hole; the position was designated
by the customer. The test circuit for the thermal short-circuit was dismountable.
Terminal lugs were compressed on each connector wire, Figure 3.1.

TP S T X
' -+ Test Object g E

Terminal Lugs

Figure 3.1: Test object, equalizers and terminal lugs

According to IEC 61238-1 05/2003 for conductor cross section q = 6 mm? the
dimensions shall be as follows:

d = 800 mm,

!a, ib =~ 150 mm.

Table 3.1 shows the lengths between the measuring point at the equalizer and each
connector.

connector | I/ mm lb/mm lymm
1 1470 | 1460 41,0
5 1470 | 1460 41,0 r\
3 470 | 1460 | 41,0 \\\
4 1470 | 1460 41,0 \.
5 147,0 | 146,0 410 AN
6 1470 | 1460 | 41,0 &

Table 3.1; Geometry
Length of the reference conductor |; = 356 mm,
Length d =720 mm

Test Report 2017-49 - HOFERER
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4 Test Setups
41 Heat Cycle Test

The heat cycle test was carried out in lab 033 of the IEH. The test loop consists of six
test objects and the reference conductor in series. Current inception was
accomplished by a transformer (Us = 400 V; U, = 3,2 V) which used the test loop as
secondary winding. The current was measured by a current transformer, ratioc 1500/5,
and a digital multimeter. The measurement uncertainty was + 3 %.

During the cooling cycle ventilators were used to shorten the cycle time as much as
possible. Temperature was measured by means of thermocouples NiCr-Ni, measuring
uncertainty + 2K.

4,1.1 First Heat Cycle

The object of the first heat cycle is to determine the reference conductor temperature
to be used for the subsequent cycles. The current in the test loop was increased until
reaching the temperatures indicated in Table 4.1.

connector temperature/°C
1 105

97

T A

99

105

107

DO B WEN

Table 4.1:  Temperatures, first heat cycle
Current: | =76 A
Reference conductor temperature: ©,=120°C

Temperature of median connector: ©,, .. = 105°C

v \3
Test Repori\gﬁjk - HOFERER page 6/15




2

IEH—Berei'c/h ) 'é})annungsprﬁﬁechnik

7
4.1.2 Second Heat Cycle

In a second heat cycle the heat cycle duration was determined. The temperature- time
heating profile determined in this way was used for all subsequent cycles. Figure 4.1
shows the temperature profile recorded during the second heat cycle. For heating a
controller was used. At the beginning of the cycle the set-point of the temperature was
increased up to O, using a temperature-controlled ramp and then kept constant. To

achieve this profile, current injection in the range of 0..89 A was necessary. Due to
temperature regulation, there is no possibllity to state precisely the current value
during heating.

2 ]%3“ e | &R =8 g =R =S
283 &3 0 8@ g8 _ gs 1. B 8®
i P S : S S 5 H 5E 5ie

HL I

[~

LOIR0 200 366 S0 300 800 TO0 B00 SO0 10001100 12007300

(70617 16:04:03 BatcH Start (Autormalisch!

DPABAT 160103 Ba

aT/06/17 15:42:00 07/08/17 16:12:00

Figure 4.1: Heating profiles of the reference conductor and the compression

connhectors
Current cycle: In = 0..99 A regulated; ty = 25 min.
Cooling cycle: tc = 5 min.

Tempetrature of the reference conductor: ;= 120°C
Temperature of median connector: 0,4, = 106°C

Test Report 2017-49 - HOFERER
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4.2 Resistance Measurements

For resistance measurement a DC - current | = 5 A is applied to the cold connectors.
Defined measuring points were marked on the equalizers before assembly using a
centre punch. The current was measured by means of a shunt (0,24 mQ) and a digital
multimeter. The voltage was recorded by a digital multimeter, the temperatures using
thermaocouples.

Measuring uncertainties: Current measurement: 0,5 %
Voltage measurement: 0,5 %
Temperature measurement: 2 K

4.3 Short Circuit Tests

Six short circuits were applied after 200 heat cycles. Since the test is intended to
reproduce the thermal effects of high currents only, the test objects were mounted in a
wooden frame in order to reduce the electro-dynamic forces.

Figure 4.3.1 illustrates the test setup. Via a vacuum circuit-breaker (SW) the 165 V -
tapping of a 800 kVA - transformer is directly applied to the test object. The current is
measured by means of a Rogowski current transducer Type CWT60B (Sensitivity
0,5mV/A). The output signal of the current transformer is recorded by a digital
measuring and controlling system (DIABLO), which switches also the circuit breaker
"On" resp. "Off". The command variable of the controller was the limit integral [i*dt.
This controller measures on-line the current vs time, calculates from these values the
Ji*dt and switch off the current after reaching the specified value.

SW '

TO DIABLO

= CWT
Test setup
Ty High current transformer, 20kV/165V
SW: Vacuum circuit breaker
CWT: Rogowski sensor 500mV / kA

DIABLO: Control and measuring Unit, Unceriainty 3%
TO: Test object

%

o5
! Te\ﬁ‘\R port 2017-48 - HOFERER page 8/15
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According to 1EC 61238-1 05/2003 the conductor must be heated adiabatically from
ambient temperature up to 250°C - 270°C. The short - circuit cutrent was calcuiated

according to IEC 724. For the equivalent rms current, the limit load integral is

. ©,+f
iZdf = k2q?in———
j. 7 0, +8

Copper has the following characteristic values:

k =226 As/mm?
B =234,5°C

For q = 6 mm? a temperature of ©,= 28°C and a conductor end temperature of ©,=

250°C, this yields to:
fiZdt=1,13~1oﬁAﬁs

and o a thermal equivalent 1s short-circuit current of
IK(ESO"C} =1 ,06 KA.

Analogous, a conductor end temperature of ©,= 270°C yields to

[iPdt = 1,20.10°A%s resp. Isc(1s, 270°C) = 1,10 kA,

Figure 4.3.2 shows the oscillogram of the first thermal short circuit.

i 10

5 51

5 AN

: ST AL LA ER LI LA LR AL ] \
o AR — NN
5 - \‘
B 1.5

gemessene Werte

Figure 4.3.2: Short circuii current
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5 Results
5.1 Resistance Measurement after assembly

Immediately after assembly, the conductor resistance factor was determined. The
measuring current was | = 5 A, Table 5.1 shows the resistance factors kg of the six
compression jointing connectors.

connector ko

1 0,608
0,579
0,585
0,524
0,557
0,595

D O Il N

Table 5.1: Resistance factors ko.

This yields to the following statistical values:

k, = 0,59
so =0,06
5§ =0,16

Requirement for the initial scatter; § < 0,30.
5.2 Resistance Measurement before Short-circuit Test

In all conductors the resistance factor k was determined according fo Chapter 4.2,

connector k k/ko 0,./°C
1 0,705 1,0 108
2 0,564 1,0 . 103
3 0,574 1,0 105
4 0,493 1,0 108
5 0,540 1,0 114
6 0,561 1,0 113

Table 5.2: Resistance factors after 200 heat cycles
Temperature of the reference conductor: ©, = 120°C

squirement; kike< 2,0
'\ Required maximum temperature: O, <O
bor g
Test Report 2Q14-49 * HOFERER page 10/15
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5.3  Short-circuif Test

The test loop was dismantled and each test object was subjected to six thermal short
circuit tests according to Chapter 4.3. After each short-circuit, the test objects were
cooled to ambient temperature.

No. Tstart / °C lscoms / KA | tsoc/s | Jizdt/ (kAYs | Teateuates / "C
1 28 0,871 1,493 1,433 251
2 28 0,909 1,397 1,155 257
3 27 0,046 1,204 1,159 256
4 27 0,942 1,312 1,163 258
5 26 0,927 1,360 1,170 258
6 25 0,931 1,350 1,172 256

Table 5.3;  Short circuit currents

54 Resistance Measurement after Short-circuit Test

For the subsequent heat cycles the test loop was assembled again. The
determination of the resistance factor after the shori-circuit test yields to table 5.4.

connector K k/Ko @, °C

1 0,696 1,0 109

2 0,696 1,0 105

3 0,612 1,0 106

4 0,556 1.1 108

5 0,580 1,0 112

6 0,597 | 10 116
Table 5.4:  Resistance factors after short-circuit test
Terperature of the reference conductor: @, = 120°C
Requirement: kiko= 2,0 \
Required maximum temperature: O pax < O ;3 S
N, i
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6.6 Heat Cycles 201 - 1000

After the short-circuit test, 800 heat cycles were carrled out. After 250 cycles and,
thereatter every 75 cycles the resistance factor k of ali connectors was determined.
Table 5.5.1 shows the resistance factors k of the connectors as well as the mean
values, the standard deviation and the scatter after the resistance measurements.

X Cycle jGonnector 1| Connectar 2 | Connector 3 | Connecior 4§ Connector 5{Connecior 6 | Mean Value s 8

0 0,698 0,679 0,505 0524 [ 05657 | 0,505 0,591 0,058 0,164

200 bse| 0,705 0,564 0,574 0,493 | 0,540 | 0,561 0,573 0,071 0,205

200 asc]| 0,696 0,596 0,612 0,556 | 0,580 | 0,597 0,606 0,048 0,131

-5 250 0,689 0,604 0,642 0,546 | 0,682 | 0,589 0,609 0,050 0,136

-4 325 0,709 0,616 0,611 0,551 0,640 | 0,566 0,699 0062 | 0171

-3 400 0,736 0,628 0,636 0,551 0,565 | 6,588 0,617 0,067 0,180

-2 475 0,736 0,635 0,633 0,568 | 0,558 | 0,576 0,616 0,068 0,183

-1 550 0,724 0,621 0,627 0,543 i 0,567 | 0,568 0,608 0,066 0,179

625 0,735 0,634 0,619 0,547 : 0,563 | 0,579 | 0,613 0,068 0,184

700 0,735 0,630 0,611 0,551 0,672 | 0,581 0,613 0,066 0,178

775 | 0,712 | 0592 | 0,615 | 0553 | 0543 | 0567 | 0,597 0,062 | 0172

925 | 0747 | 0644 0,603 6,567 | 0,687 | 0,586 0,622 0,066 0,176

0

1

2

3 850 0,739 0,642 0,638 0,559 0,676 0,591 0,624 (0,085 0,173
4

5

1000 0,742 0,639 0,621 0,550 | 0,669 | 0,582 0,617 0,069 0,186

Table 5.5.1; Resistance factors k

Figure 5.5.1 shows the graph of the resistance factors k of the connectors.

_ Resistance Factor
0,809

0,700 W
A - — il 3 = -
& 2 Y 2 Y
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7]

8 a0 .
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S sam —g--Connestor 2

5 :

% = Connector 3

& 0,200 e Connector 4
-—+—Connector 5
G Connector 6

T 7 ¥

i!2()0 200 { 250 | 325 | 400 | 475 700} 7751 850 1 ©25 {1000
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R
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W .
Figure&é\t Resistance factors
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IEH ~ Bereich Hochspannungspriiftechnik

Table 5.5.2 resp. Figure 5.5.2 show the maximum temperatures @, of each

connector and the appropriate temperatures of the reference conductor during the
1000 heat cycles.

Temperature in °C Connector 1 | Connector 2| Connector 3| Connector 4 | Conneclor 5| Connector 6
Temperature of connector Gmay 112 112 114 115 114 120
Erat 120 120 120 120 120 120

Table 5.5.2: Maximum {emperafures
Requirement: ©,, <Og

Maximum Temperatures

140 -

120

—+— Connector §

40 —g— Conneclor 6

e

H{ 100 |

5 ~~&— Connector 1
E 80 ~-f— Gonnector 2
@

% ~—— Connector 3
I"_" 60 —y— Connecfor 4
E

=
E

=

©
=

¢ Reference

“ Ambient Temperature

L v v pom—y T = - - T g
1 200 200 250 325 400 475 550 626 700 775 850 925 1000
bse  asc

Figure 5.5.2; Maximum temperatures
Requirement: ©,, <0Og
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Table 5.5.3 shows the statistical evaluation of the resistance factors of the last 11
measurements, including the mean values of the resistance factors, the standard
deviation s, the mean scatter § and the change in resistance factor D.

Connector t | Connector 2 | Connectar 3 | Conneclor 4 § Canneclor 5 | Connector 6 | Mean Value 8 B

Mean value, 0,728 0,626 0,623 0,552 0,566 0,579 0,61 0,06 0,17

0,004 0,002 -0,002 0,001 0,001 0,001
0.049 0,035 -0,027 [ 0,017 0,020 0,009
0,040 0,051 0,040 0,624 0,053 0,035
0,08 0.09 0,07 0,04 0,07 0.04

Uiz i

Table 5.5.3: Statistical evaluation
’ Requirements: B £0,30; D 50,15

Table 5.5.4 shows the resistance factor ratio A of the connectors.

Cycle Gonnector 1 [Connector 2 | Cannector 3 [Connector 4 {Connector 5 | Connactar §
0 1,0 1,0 1,0 1.0 1.0 1,0
200 bse 1,0 1,0 1,0 09 1.0 0,9
200 asc 1.0 1.0 1,0 1.1 1,0 1.0
250 | 1,0 1,0 | 14 10 | 10 1,0
325 1.0 1,1 1.0 1,1 1.0 1.0
400 1.1 1.1 1,1 1.1 1.0 1.0
475 _ 1,1 1,1 1,1 1,1 1,0 1,0
550 1.0 1.1 1.1 1,0 1.0 0,8
625 1,1 1.1 1,0 1,0 1,0 1.0
700 1.1 1.1 1,0 1,1 1.0 1.0
775 1.0 10 1.0 1,1 1,0 1,0
850 1,1 1.1 1,1 1,1 1,0 1,0
925 1.1 1.1 1,0 1.1 1.1 1,0
1600 1,1 1,1 1.0 1,0 1.0 1,0

Table 5.5.4: Resistance factor ratio
Regquirements: A 52,0

Test Report 2017-49 - HOFERER page 14/15
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6 Conclusion

The compression connector type 6 KU-T-FC (manufacturer Nexans Power
Accessories Germany GmbH) mounted on a copper conductor rmv 6 mm? fulfilled the
requirements of the type test according to IEC 61238-1 05/2003, electrical part.

Karlsruhe, 05.08.2017,

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

Bereichsleiter HPT

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

Stellv. Bereichsleiter HPT
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IEH — Bereich Hochspannungspriiftechnik

1 Purpose of Test

The electrical properties of a compression connector (class A) manufactured by
Nexans Power Accessories Germany GmbH were tested according IEC 61238-1

056/2003.

2 Miscellaneous Data

Test object:

Delivery:
Mounting:
Assembier:

Place of test:

Test petiod:

Atmospheric
conditions:

Representatives:

8 compression connectors
Type 95 KU-T-FC
Drawing number;  K-3201 00 12 dated 04.04.2017
Flgures 2.1 -2.2.
The connectors were mounted on aluminium conductors rmv 95
mm?, outside diameterd = 11,5 mm.

14.03.2017
14.03.2017
Mr. Markgraf

Lab 027 and Lab 21 at the

Institut fiir Elektroenergiesysteme und Hochspannungstechnik (IEH)
Karlsruher Institut fr Technologie (KIT)

Engesserstr. 11 — 76128 Karlsruhe

Testing laboratory accredited by DAKKS according to DIN EN
ISO/IEC 17025:2005.

The accreditation is valid only for the standards listed in the

annex of the accreditation certificate No. D-PL-~11068-09-00.

06.04. - 02.07.2017

Temperature: 18 - 30°C
Air presstre: 980 - 1030 hPa
Rel. humidity: 36-70%

Representatives responsible for the test:
Dr.-Ing. R. Badent
Dr.-Ing. B. Hoferer

Type test (electrical part) including thermal short circuit test
(class A) according IEC 61238-1 05/2003.

]
./Test Report 2017-30 - HOFERER page 2/15




el BB

IEH — Bereich Hochspannungspriiftechnik

BT 150 B b T UHTG 5o ALPyrdEisl Leat #ath? (Nl Wit e ps G dlet il v o Fopewr, Y Ea] 320 ey peoeiie ieae &l e g b v }
iy, e gbbaiee La [ it b, Delukiph wis dn o7 . lﬂ-fwr;-\ ) Crper vt gl Fr gt igas b bL 13 paertesly 1ok VHATR XY LD W e Lo R 1 irsanty
E H e sh o zen dgedi warnpetate sl A
3 § dLiety, B3 fo 1ol airme he taliees of He 00y U T8IV R s ks i1 ok [ drey Yo E‘é‘%;’f o T
o2 4 s B ATE Tweet et Al Y o IR R R SLAUE A L Lt s AL L [ R TR e TR R TR S LT L R wg ey
PRI IR LA VAR A3 A R A R R HGE e UL

«-m@m\
LR 35 THOE
*"(rcv\ :
TN
)

A 374 273 190 M TS TR iy G vy Y g ol P b v
by é%g} sl P M o Eu:—)“ &
SIS SO S talio LS o widocda el L S -
é P P e el e B R =y =l et g B T e HelElE 3
==t E PRI bl i £ 158 Lo o2 U Ak Aol B St Wl B ST Y O e : ;
1 FTI IS R L2 P S iy 2 B Sii3 BaTPat Iy P 4 [ eI Gl (1) A =
< e P A Pl Pt A PO N Ll ¥ i I -1 e iy M 1 &
& ‘% §' <t} el 5y - — iy !Z: L "y I ~ p4%
:.','J ‘_‘g ™ Ll e r Fy
€& = 2
W 3 =
=
3 5
=] o)
bt B Fed ) 1] o o] ging -J 3| it Jandes aand e fafion b b s Brar
3—2;3;“(‘3328._{,uﬁf’nmughuC-iaﬁ-upof;wwg{nciaénc:u\'r:‘.w:rhxi -
o i S wh
plgig gl s st iR s e glg B8
Dlwnwjo |l | |e| = o HE - N A
s | orr | o e o y =~ .
|8 |elsialps | g|Bigld o 08 B iz
mim[m w2l oW &
[ . - =
" I IRE N TN IR A E;: TN R M R SR TR R 1 Sl R IR —_ a
L= o
i &
&
~ N A I I I Bl Bl et Il Aot Bl (2 .
A A -
= = wl k| =] & VIR BPURE P (P PN 2 E’; ';_;
gl |2 % 3| &
: | .
. =3 L B B - B Bl IR B o k-l Bl B ; T i e e
LN v bET [*Y] L= (X1 = 3 ¥ I [N = - - < - niw
Sol-jak —{ &} 8
=l I i
5 PRI . ' il lw]wm]lwluwmiwimiwlw]lw]s U R PR -
1) N i ., 1‘5 St
= - i P L - A L B s sl S e B
SR o B . = s, 2\
i 2 Fis
Tilel® lalelalelz]z2|zialz|z ===l =I"F|5
= act P01 52
YN S 1 N N TS NN B I . A
B i
s Ix v
b 3]
=
E =
= i
. ] H
[
=
.

— ]_‘
T
:
¥
Arempipbaaay |
RS

e W di X

e //%

p—

i
I}

0

KTATTLET TS TISL ST ET IS TS LTI A

e

v Ry T |

RS 0 e
T

P gt e L

TP R LA T TETITAPTR |
I
!

AT NI

s po phiwis

—q& g
H
'
]
o fomy . oTmopem T

EETn,

o

e

ST
o 0 Wy pRHD SUEBA 1
Ty | ey |
——g
AORELTTILITIES ORI BT

S
P~ e
b=
a)-
ﬁmwu‘m}-g
'pud:Nt |
=
=
i

pp——
<4 5%
iy Wl
[ctel

LU TN

s

f Y —N
—

At
i
ey B e W iy B s, OO
[ e ———

T
VLI SAANTS,

TR RIS LI
o
T

.i_i.l,,ﬁ

Figure-2.1: Compression cohnector
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Figure 2.2: Mounted compression connector

Chronology of the tests

14.03.2047 Mounting

06.04.2017 Measuring of the resistance factor kg

08.04.2017 First heat cycle

09.04.2017 Second heat cycie

10.04. - 21.04.2017 Heat cycles 3 - 200

24.04.2017 Measuring of the resistance factor ks

26.04.2017 Thermai short circuit

28.04.2017 Measuring of the resistance factor ks

28.04. - 02.07.2017 Heat cycles 201 to 1000 and measuring of the resistance

factor after 250 cycles and thereafter every 75 cycles.

3

: b
Te&t Re}:{c rt 2017-30 - HOFERER
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S /57

The conductors,wére provided with welded equalizers. The compression connectors
were mounted in the high-voltage laboratory of the IEH by customer’s technicians
according to the company's specifications. In each compression connhector a
thermocouple was placed in a previously prepared hole (diameter: 2,1 mm, depth:
5,0 mm), the position was designated by the customer. The test circuit for the
thermal short-circuit was dismountable. Terminal lugs were compressed on each
connector wire, Figure 3.1.

3 Mounting -

TR T B B A A
= TostObject " ’

&
¥

\\Equanzer? '

Terminal Lugs

Figure 3.1: Test object, equalizers and terminal lugs

According to IEC 61238-1 05/2003 for conductor cross section q = 95 mm? the
minimum lengths were as follows:

dmin = 780 mm; 15, s = 160 mm.

For all test objects the length d was approximately 870 mm and consequently larger

than dmin.
Table 3.1 shows the lengths between the measuring point at the equalizer and each

connector.

Table 3.1: Geometry; length of the reference conductor | = 466 mm

Test Report 2017-30 - HOFERER L

connector | [/ mm lp/mm lifmm \
1 1600 | 162,0 87,0 \
5 1600 | 160,0 87.0 ™.
3 600 | 1600 | 87.0 N
4 59,0 | 160,0 87,0 \\:‘}
5 162.0 | 161,0 87,0 ;
6 - 161,0 158,0 87,0
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4 Test Setups
4.1 Heat Cycle Test

The heat cycle test was carried out in lab 033 of the |IEH. The test loop consists of
six test objects and the reference conductor in series. Current inception was
accomplished by a transformer (U; = 400 V: U, = 8 V) which used the test loop as
secondary winding. The current was measured by a current transformer, ratio
1500/5, and a digital multimeter. The measurement uncertainty was +3 %.

During the cooling cycle ventilators were used to shorten the cycle time as much as
possible. Temperature was measured by means of thermocouples NICKNi,
measuring uncertainty + 2K,

4.1.1 First Heat Cycle

The object of the first heat cycle is to determine the reference conductor temperature
to be used for the subsequent cycles. The current in the test loop was increased
until reaching the temperatures indicated in Table 4.1,

connector temperature/°C
1 104

104

104

104

105

104

D B W N

Table 4.1:  Temperatures, first heat cycle
Current: | = 500 A

Reference conductor temperature; O, = 120°C
Temperature of median connector: ©,,,,.. = 104°C

\\ .
Test Report EOQTEDJOFERER page 6/15
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4.1.2 Second Heat Cycle

in a second heat cycle the heat cycle duration was determined. The temperature-
time heating profile determined in this way was used for aif subsequent cycles.
Figure 4.1 shows the temperature profile recorded during the second heat cycle. For
heating a controiler was used. At the beginning of the cycle the set-point of the
temperature was increased up to G using a temperature-controlled ramp and then

kept constant. To achisve this profile, current injection in the range of 0..680 A was
necessary. Due to temperature reguiation, there is no possibility to state precisely
the current value during heating.

oo Pl [ —igy At e RS & O
a8 oig e oie =g et £3 8
&= 3§ o & b= F|er =] 4
] g2 2.5 3= als Sla 88 &<
o ] R o Sl oD e O i~
é'vg g - %‘5’ g - (= S [=3= oo o

¢ 500 905 100.0110.0520.0130.0

©.C10.0 20.0 300 400 500 60.0 7Q.

09/04/17 16:00:00 G9/04M7 17:16:00

Figure 4.1: Heating profiles of the reference conductor and the compression \

connectors N
Current cycle: In = 0..680 A regulated; ty = 61 min. o,
Cooling cycle: tc = 20 min. SR
Temperature of the reference conductor: @;= 120°C .,

Temperature of median connector: Gy, =106°C

Test Report 2017-30 - HOFERER
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4.2 Resistance Measurements

For resistance measurement a DC - current | = 50 A is applied to the cold
connectors. Defined measuring points were marked on the equalizers before
assembly using a centre punch. The current was measured by means of a shunt
(0,24 mQ) and a digital multimeter. The voltage was recorded by a digital multimeter,
the temperatures using thermocouples.

Measuring uncertainties: Current measurement: 0,5 %
Voltage measurement: 0,5 %
Temperature measurement: 2 K

4.3  Short Circuit Tests

Six short circuits were applied after 200 heat cycles. Since the test is intended to
reproduce the thermal effects of high currents only, the test objects were mounted in
a wooden frame in order to reduce the electro-dynamic forces.

Figure 4.3.1 illustrates the test setup. Via a vacuum circuit-breaker (SW) the 165 V -
tapping of a 800 kVA - transformer is directly applied to the test object. The current is
measured by means of a Rogowski current transducer Type CWT600B (Sensitivity
0,05mV/A). The output signal of the current transformer is recorded by a digital
measuring and controlling system (DIABLO), which switches also the circuit breaker
"On" resp. "Off". The command variable of the controller was the [limit integral [idt,
This controller measures on-line the current vs time, calculates from these values the
Jizdt and switch off the current after reaching the specified value.

TO DIABLO

" i 1 -i_ . GIP

CWT

Figure 4.3.1: Test setup

Ty High current transformer, 20kV/165V
SW: Vacuum circuit breaker
CWT: Rogowski sensor 50mV / kA

DIABLO: Control and measuring Unit, Uncertainty 3%
TO: Test object

t Report 2017-30 - HOFERER page 8/15
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According to IEC 61238-1 05/2003 the conductor must be heated adiabatically from
ambient temperature up to 250°C - 270°C. The short - circuit current was calculated
according to IEC 724. For the equivalent rms current, the limit load integral is

; O, +8
itdt = k*qfIn——=
J. K 0, +p

Copper has the following characteristic values:

k =226 A+s/mm?
B =234,5°C

For g = 95 mm? a temperature of @,= 18°C and a conductor end temperature of O,=
250°C, this yields to:

jizdt —300,41-10°A%s

and to a thermal equivalent 1s short-circuit current of

Isc(1s, 250°C) = 17,33 KA.
Analogous, a conductor end temperature of ©,=270°C yields to
[i7dt = 319,06 10°A%s resp. Isc(1s, 270°C) = 17,86 kA.

Figure 4.3.2 shows the osclillogram of the first thermal short circuit.

gemessene Werte R
Figure 4.3.2: Short circuit current T

The current was | = 16,86 kA. This yields to a short circuit d@ t= 1,0/ 3s.

Test Report 2017-30 - HOFERER \ / page 9/15 -




IEH — Bereich Hochspannungspriiftechnik

5 Results
5.1  Resistance Measurement after assembly

Immediately after assembly, the conductor resistance factor was determined. The
measuring current was | = 50 A, Table 5.1 shows the resistance factors ky of the six
compression connectors,

connector ko

1 0,676
0,650
0,699
0,652
0,686
0,685

O)CH-ILOJN.

Table 5.1: Resistance factors k.

This yields to the following statistical values:

k, =0,68
Sg = 0,02
5 =0,05

Requirement for the initial scatter: § < 0,30.
5.2 Resistance Measurement before Short-circuit Test

in all test objects the resistance factor k was determined according to Chapter 4.2.

connector k k/ko 0, /°C
1 0,636 0,9 102
2 0,612 0,9 102
3 0,658 0,9 102
4 0,617 0,9 103
5 0,648 0,9 104
6 0,650 0,9 106

Table 5.2:  Resistance factors after 200 heat cycles
Temperature of the reference conductor: @, = 120°C

ec\quirement: kiko< 2,0

equired maximum temperature: O pax < B0x

i

f, \ \ﬁ
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5.3 Short-circuit Test

The test loop was dismantled and each test object was subjected to six thermal
short circuit tests according to Chapter 4.3. After each short-circuit, the test objects
were cooled to ambient temperature.

No. | Testobject | Tsurt/°C | lscoms /KA | tsoc/s | [Pdt/ (kKAYS | Teaouates! °C
1 1-6 18 16,86 1,093 311,0 261
2 1-6 18 17,30 1,035 309,7 260
3 1-8 18 17,02 1,072 310,8 261
4 1-6 18 16,75 1,100 308,8 259
5 1-6 18 16,94 1,083 3110 261
6 1-6 18 17,31 1,035 310,1 260

Table 5.3  Short circuit currents

5.4 Resistance Measurement after Short-circuit Test

For the subsequent heat cycles the test loop was assembled again. The
determination of the resistance factor after the short-circuit test yields to table 54.

connector k k/ko B, °C
1 0,637 0,9 103
2 0,812 0.0 102
3 0,700 1,0 102
4 0,653 1,0 103
5 0,653 1,0 106
6 0,678 1,0 102

Table 5.4: Resistance factors after short-circuit test
Temperature of the reference conductor: O, = 120°C
Requirement: kikgs 2,0
Required maximum temperature: O« SCr

Test Report 2017-30 - HOFERER
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5.5 Heat Cycles 201 - 1000

After the short-circuit test, 800 heat cycles were carried out. After 250 cycles and,
thereafter every 75 cycles the resistance factor k of all connectors was determined.
Table 5.5.1 shows the resistance factors k of the connectors as well as the mean
values, the standard deviation and the scatter after the resistance measuremeants.

X Cycle iConnector 1} Connector 21 Connestor 3 | Connector 4 Connector §{Connector 8 { Mean Value § 5

0 | 0878 0,650 0,699 0,652 | 0,686 | 0885 0.675 0,020 0,048

200 bsc| 0,636 0,612 0,658 0,617 | 0,648 | 0,650 3,637 0,019 0,048

200 asc | 0,637 0,612 0,700 0,653 | 0,853 | 0678 06568 | 0031 | 0077

250 0,637 0,613 0,704 0657 | 0656 | 0,672 0,656 0,031 0,078

325 0,638 0,613 0,703 0,653 | 0855 ; 0,671 ; 0,656 0,030 0,076

400 0.637 0,610 0,703 | 0,851 ; 0,655 | 0671 0.655 0,031 0,079

475 0.638 0.611 0,703 0,651 0,655 | 0,671 0,655 0,031 0,078

550 0,638 0,611 0,703 0,661 0,656 ; 0,671 0,655 0,031 0,078

625 0,638 0,612 0,705 | 0,854 | 0,656 | 0,672 0,656 0,031 0,078

700 0,636 0,611 0,705 0,652 | 0,657 | 0872 0,655 0,032 0,080

775 | 0638 | 0614 | 0704 | 0654 | 0657 | 0673 | 0,657 | 0,031 | 0,07

850 0,637 0,611 0,704 0,652 | 0,656 ; 0,671 0,655 0,031 0,079

925 0,637 0.609 0,704 0,651 0,655 | 0,671 0,655 0,032 0,080

o[ o T L TG (de [ dn

1000 | 0,636 0612 6,705 0,655 | 0658 | 0,674 | 0,657 0,032 0,080

Table 5.5.1: Resistance factors k

Figure 5.5.1 shows the graph of the resistance factors k of the connectors.

Resistance Factor

0,800

e P S ZY £y ety
TN SRR TT SO T S . ¥ -ﬂﬂﬁ,uﬂr&_ :
_\-‘émb“éﬁeg“é“'e‘-é'—éwa

0,600

0,408 -
~——4— Conneclor 1

©,300 —&— Conneclor 2
X

0,200 { —+— Connacior 4
:
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et Conniector 5

>

! =i Connector 3
|
|

wm@rmm CorINECHOT 6

0,100

4,000
525 ! 700

200 . 476 i 550 775

asc

0;‘200

250 | 325 | 400
! bse j

oan[gzs 1060
348

sialalala o1z

Cycle

igure 5.5.1: Resistance factors
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Table 5.5.2 resp. Figure 5.5.2 show the maximum temperatures O, of each
connector and the appropriate temperatures of the reference conductor during the

1000 heat cycles.

Temperature in °C

Connactor 1 | Connector 2| Connector 3| Connector 4 ¢ Connector 51 Conneglor 8
Teamperature of connector GQuay 108 106 108 109 109 107
et 120 120 120 120 120 120

Table 5.5.2: Maximum temperatures
Requirement: @, <@g

140
120
100 | =
80

60 -

40 4

Maximum Temperatures °C

20 4

Maximum Temperatures

bse  asc

Cycle

1 200 00 290 325 400 475 850 625 700 775 850 925 4000

—ug— Conngelor
—13— Connector 2
wnym ConinaCler 3
—— Connector 4
—t— Conneclor 5
—e— Conncelor §

-—i~— Referance

Amblend Tomperature

Figure 5.5.2: Maximum temperatures
Requirement: ©_,, £0g

max ™
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Table 5.5.3 shows the statistical evaluation of the resistance factors of the last 11
measurements, including the mean values of the resistance factors, the standard
deviation s, the mean scatter § and the change in resistance factor D,

Gonnector 1 | Connector 2| Connector 3 | Connecter 4 | Conneclor 5 | Gennector 6 | Mean Value S B

Mean value! 0,637 0,611 0,704 0,653 0,656 0,672 0,66 0,03 0,08

0,000 0,000 0,000 0,600 0,000 0,000

-0.002 | -0,002 0,002 -0,001 0,003 0,002
0,002 0,005 0,002 0,007 0,002 6,003
0.00 0,01 0,00 01 { 001 0,01

D=

Table 5.8.3: Statistical evaluation
Requirements: $ 0,3; D<0,15

Table 5.5.4 shows the resistance factor ratio A of the connectors.

Cycfe Conneclor 1 |Connector 2 § Cennector 3 {Connactor 4 { Connactor 5 | Conneclar 6
0 1,0 1.0 1.0 1.0 1.0 1,0
200 bsc 09 0.9 08 0,9 0,9 0,9
200 asc 0,8 0.9 1.0 1,0 1.0 1.0
250 0.9 0.9 1,0 1,0 1.0 1.0
325 0.9 0,9 1,0 1,0 1.0 1,0
400 0,9 0,9 1,0 1,0 1,0 1,0
475 0.9 0.9 1.0 1,0 1,0 1,0
550 0,9 0,9 1.0 1,0 1,0 1.0
625 0,9 0,9 1.0 .0 110 1,0
700 0,9 0,9 1,0 1,0 1,0 1,0
775 0,9 0.2 1,0 1.0 1,0 1,0
850 0,9 0,9 10 1,0 1,0 1,0
925 09 0.9 1.0 1,0 1,0 1,0
1000 0.9 0.9 1.0 1,0 1,0 1.0

Table 5.5.4: Resistance factor ratio
Requirements: L £ 2,0

Test Report 2017-30 - HOFERER page 14/15
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6 Conclusion
The compression connector type 95 KU-T-FC (manufacturer Nexans Power

Accessories Germany GmbH) mounted on a copper conductor rmv 95 mm? fulfilled
the requirements of the type test according to IEC 61238-1 05/2003, electrical part.

Karlsruhe, 02.07.2017

Ha ocHoBaHune un.36a an.3 ot 30l

Bereichsleiter HPT

Ha ocHoBaHue un.36a an.3 ot 30l

Siellv. Bereichslelier HP1
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1 Purpose of Test

The electrical properties of a compression connector (class A) manufactured by
Nexans Power Accessories Germany GmbH were tested according I1EC 612381
05/2003.

2 Miscellaneous Data

Test object: 6 compression connectors
Type 240 KU-T-FC
Drawing number:  K-3201 00 20 dated 18.04.2017
Figures 2.1 -2.2.
The connectors were mounted on aluminium conductors rmv 240
mm?, outside diameter d = 18,5 mm.

Delivery: 14.03.2017

Mounting: 14.03.2017

Assembler; Mr. Markgraf

Place of test: Lab 027 and Lab 21 at the

Institut flir Elektroenergiesysteme und Hochspannungstechnik (IEH)
Karlsruher Institut fiir Technologie (KIT)

Engesserstr. 11 —~ 76128 Karlsruhe

Testing laboratory accredited by DAkkS according to DIN EN
ISO/IEC 17025:2005.

The accreditation is valid only for the standards listed in the

annex of the accreditation certificate No. D-PL-11068-09-00.

Test period: 06.04. - 02.07.2017

Atmospheric

conditions: Temperature; 18 - 30°C
Alr pressure: 980 - 1030 hPa
Rel. humidity: 35-70%

Representatives responsible for the test:
Pr.-ing. R. Badent
Dr.-Ing. B. Hoferer

Representatives:

Type test (electrical part) including thermal short circuit test
(class A} according IEC 61238-1 05/2003.
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IEH — Bereich Hochspannungspriiftechnik

Figure 2.2: Mounted compression connector

Chronology of the tests

14.03.2017 Mounting

06.04.2017 Measuring of the resistance factor kg
08.04.2017 First heat cycle

09.04.2017 Second heat cycle

10.04. - 21.04.2017 Heat cycles 3 - 200

24.04.2017 Measuring of the resistance factor ks
25.04. - 26.04.2017 Thermal short circuit

28.04.2017 Measuring of the resistance factor ks

Heat cycles 201 to 1000 and measuring of the resistance
factor after 250 cycles and thereafter every 75 cycles.

28.04, - 02.07.2047 "

—
V2ot
Test Report 2017-31 - HOFERER page 4/15
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3 Mounting

The conductors were provided with welded equalizers. The compression connectors
were mounted in the high-voltage laboratory of the IEH by customer’s technicians
according to the company's specifications. In each compression connector a
thermocouple was placed in a previously prepared hole {(diameter: 2,1 mm, depth:
5,0 mm); the position was designated by the customer. The test circuit for the
thermal short-circuit was dismountable. Terminal lugs were compressed on each
connector wire, Figure 3.1.

L E y L w2
Pt Test Object

#;

S} S
/

\ Equalizer/ (/
e

Terminal Lugs ™

Figure 3.1: Test object, equalizers and terminal lugs

According to IEC 61238-1 05/2003 for conductor cross section q = 240 mm? the
minimum [engths were as follows: :

i = 1239 mm; |y, Ip = 232 mm.

For all test objects the length d was approximately 1450 mm and consequently
larger than dpin.

Table 3.1 shows the lengths between the measuring point at the equalizer and each
connector.

connector | I/ mm b/mm lfmm
1 240,0 241,0 106,0
2 2410 2430 106,0
3 240,0 2430 106,0
4 2370 240,0 106,0
5 240,0 2430 106,0
8 243,0 240,0 106,0

Table 3.1:  Geometry; length of the reference conductor | =770 mm

Test Report 2017-31 - HOFERER ' page 5/15 /
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IEH ~ Bereich Hochspannungspriiftechnik

4 Test Setups
4.1 Heat Cycle Test

The heat cycle test was carried out in lab 033 of the IEH. The test loop consists of
six test objects and the reference conductor in serles. Current inception was
accomplished by a transformer (Uy = 400 V; U, = 8 V) which used the test loop as
secondary winding. The current was measured by a current transformer, ratio
3000/1, and a digital multimeter. The measurement uncertainty was + 3 %.

During the cooling cycle ventilators were used to shorten the cycle time as much as
possible. Temperature was measured by means of thermocouples NiCr-Ni,
measuring uncertainty £ 2K.

4.1.1 First Heat Cycle

The object of the first heat cycle is to determine the reference conductor temperature
to be used for the subsequent cycles. The current in the test loop was increased
until reaching the temperatures indicated in Table 4.1.

connector temperature/°C
1 103

102

100

100

99

99

B WM

Table 4.1:  Temperatures, first heat cycle
Current; | =815 A
Reference conductor temperature: @ =120°C

Temperature of median connector: @,,,,,, = 100°C

Test Report 2017-31 - MOFERER page 6/15



4.1.2 Second Heat Cycle

In a second heat cycle the heat cycle duration was determined. The temperature-
time heating profile determined in this way was used for all subsequent cycles.
Figure 4.1 shows the temperature profile recorded during the second heat cycle. For
heating a controller was used. At the beginning of the cycle the set-point of the
temperature was increased up to O using a temperature-controlled ramp and then
kept constant. To achieve this profile, current injection in the range of 0..1200 A was
necessary. Due fo temperature regulation, there is no possibility fo state precisely
the current value during heating.

e i H o R e R = v S

€l s ; =g i jadleH =G Pt b

&; s L g 5 §iG Fis $ig

] I £ &9 SR 28 R 3
! £8)¢ g T S e gls
; g T 2l & g g

& ‘

e _ _ . i i

3

4 700 800 950 1BD01 012001

<43
EEN]
=
73
Y gj
5 %\n
3] ©
X
fa
I
£ N
g - i
3 . s | , E
080417 16:05:00 0904717 17:20:00

Figure 4.1: Heating profiles of the reference conductor and the compression

connectors
Current cycle: Iy = 0..1200 A regulated; ty = 55 min.
Cooling cycle: te = 20 min.

Temperature of the reference conductor: ©f= 120°C
Temperature of median connector: @y, =102°C
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4.2 Resistance Measurements

For resistance measurement a DC - current | = 70 A is applied to the cold
connectors, Defined measuring points were marked on the equalizers before
assembly using a centre punch. The current was measured by means of a shunt
(0,24 mQ) and a digital multimeter. The voltage was recorded by a digital multimeter,
the temperatures using thermocouples.

Measuring uncertainties: Current measurement; 0,5 %
Voltage measurement: 0,5 %
Temperature measurement: 2 K

4.3 Short Circuit Tests

Six short circuits were applied after 200 heat cycles. Since the test is intended to
reproduce the thermal effects of high currents only, the test objects were mounted in
a wooden frame in order to reduce the electro-dynamic forces.

Figure 4.3.1 illustrates the test setup. Via a vacuum circuit-breaker (SW) the 165 V -
tapping of a 800 kVA - transformer is directly applied to the test object. The current Is
measured by means of a Rogowski current transducer Type CWTB00B (Sensitivity
0,06mV/A). The output signal of the current transformer is recorded by a digital
measuring and controlling system (DIABLO), which switches also the circuit breaker
"On" resp. "Off". The command variable of the controller was the limit integral fizdt.
This controller measures on-line the current vs time, calculates from these values the
J7dt and switch off the current after reaching the specified value.

SwW .

TO DIABLO

CWT
Figure 4.3.1: Test setup
T1 High current transformer, 20kV/185Y
SW: Vacuum circuit breaker
CWT: Rogowskl sensor 50mV / kA

DIABLO: Control and measuring Unit, Uncertainty 3%
TO: Test object

\%e ) Repor}QO‘E?-ST - HOFERER page 8/15
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According to IEC 61238-1 05/2003 the conductor must be heated adiahatically from
ambient temperature up to 250°C - 270°C. The short - circuit current was calculated
according to |[EC 724. For the equivalent rms current, the limit load integral is

fi%dt =keqrn 2L
©+B

Copper has the following characteristic values:

k =226 AJs/mm?
B=2345°C

For q =240 mm? a temperature of ©,=20°C and a conductor end temperature of ©;
= 250°C, this yields to:

j i2dt =1894,09.10%A%s

and to a thermal equivalent 1s short-circuit current of

Igc(1s, 260°C) = 43,52 KA.
Analogous, a conductor end temperature of @, = 270°C yields to
[i7dt = 2013,10-10°A%s resp. Isc(1s, 270°C) = 44,87 KA.

Figure 4.3.2 shows the oscillogram of the first thermal short circuit.

0 0.5 1 1.5 2
gemessene Werte
Figure 4.3.2: Short circuit current

The current was | = 28,70 kA. This yields to a short circuit durétion t=2,377 s/. y,

Test Report 2017-31 - HOFERER ?age/gh
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5 Results
5.1 Resistance Measurement after assembly

Immediately after assembly, the conductor resistance factor was determined. The
measuring current was | = 70 A. Table 5.1 shows the resistance factors kg of the six
compression connectors.

connector Ko

1 0,631
' 0,610
0,656
0,655
0,622
0,613

D G by

Table 5.1: Resistance factors k.

This yields to the following statistical values:
Ky
S = 0,02
8 =0,05

Requirement for the initial scatter: 5 < 0,30.

5.2 Resistance Measurement hefore Short-circuit Test

In all test objects the resistance factor k was determined according to Chapter 4.2,

connector K kiko 0, /°C
1 0,631 1,0 110
2 0,612 1,0 108
3 0,653 1,0 106
4 0,655 1,0 108
5 0,630 1,0 108
5] 0,610 1,0 107

Table 5.2: .. Resistance factors after 200 heat cycles
Temperature of the reference conductor: @, = 120°C
Requirement: kiko= 2,0

equired maximum temperature; O ax SO

max —

Y \
Test Re\vﬁi 2017-31 - HOFERER page 10/15
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53 Short-circuit Test

The test loop was dismantied and each test object was s
short circuit tests according to Chapter 4.3. After each short-
were cooled to ambient temperature.

ubjected to six thermal
circuit, the test objects

No. Test object Toat! °C | lscoms { KA tsca/s .[izdt / (kA)QS Teatouated | °C
1 1-4 20 28,70 2,377 1959 961
2 1-4 20 29,03 2,326 1960 261
3 1-4 20 28,88 2,347 1958 261
4 3-6 21 28,72 2,354 1942 260
5 3-6 21 28,64 2,376 1940 261
6 3-6 20 28,69 2,384 1962 261
7 1,2,5,6 20 28,59 2396 | 1959 261
8 1,2,5,6 20 28,60 2,397 1961 261
9 1,2,5,6 20 28,43 2,418 1954 260

Table 5.3  Short circuit ¢

urrents

54 Resistance Measurement after Short-circuit Test

For the subsequent heat cycles the test loop
determination of the resistance factor after the short-c

connector k k/ko O °C
1 0,625 1,0 111
2 0,601 1,0 107
3 0,640 1,0 108
4 0,847 1,0 108
5 0,602 1,0 108
8 0,589 1,0 106

Table 5.4: Resistance factors after short-circuif test
Temperature of the reference conductor: O = 120°C

kfkg= 2,0

O, $Or

Requirement:

Required maximum temperature:

T

was assembled again. The
ircuit test yields to table 5.4.

Test Report 2017-31 - HOFERER
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55 Heat Cycles 201 - 1000

After the short-circuit test, 800 heat cycles were carried out. After 250 cycles and,
thereafter every 75 cycles the resistance factor k of all cannectors was determined.
Table 5.5.1 shows the resistance factors k of the connectors as well as the mean
values, the standard deviation and the scatter after the resistance measurements.

X Cycle {Gonnector 1| Connector 2 | Connector 3 | Connector 4] Connactor 5{Connector 6 | Mean Value s 3

0 0,631 0,610 0,666 0655 ; 0,622 | 0613 0,631 | 0020 0,052

200 bsc| 0.631 0.612 0,653 0655 | 0630 | 0,610 0,632 0,019 0.050

200 asc | 0,625 0,601 0,640 0,647 | 0,602 | 0,589 0,617 0,023 0.062

-5 280 0,653 0,629 0,671 0,675 | 0,656 | 0,627 0,852 0,020 0,051

-4 325 0,653 0,628 0,670 0,677 | 0.655 | 0,626 0,652 0,021 0,053

-3 400 0,642 0,621 0,659 0,664 | 0,634 | 0613 0,639 0,020 0,053

-2 475 0,643 0.618 6,661 0668 | 0640 | 0615 | 0,641 0,022 0,056

-1 550 0,645 0,620 0,661 0,668 | 0,650 | 0,617 0,644 0,021 0,054

625 0,646 0,619 0,662 0668 | 0,652 | 0,618 0,644 0,021 0,054

700 0,641 0,616 0,659 0668 | 0,638 | 08608 0,639 0,022 0,058

775 0.647 0,621 0,663 0,672 | 08652 | 0,618 0,645 0,022 0,056

925 0,642 0,617 0,655 0,659 ; 0,638 | 0,603 0,636 0,022 0,057

0

1

2

3 850 | 0,643 0,619 0,660 0,667 0,646 0,613 | 0,641 0,022 0,066
4

5

1000 | 0.645 0.620 0,663 0,671 0,651 0,619 0,645 0,022 0,055

Tabie 5.5.1: Resistance factors k

Figure 5.5.1 shows the graph of the resistance factors k of the connectors.

Resistance Factor

0.800

0,700

0.600

o
g

0,400 —_—
———= Conhsttor {

0.500 - ~—g— Connaglor 2

—r— Conneclor 3

S

Resistance factor k

0.260 —#— Connector 4

e

~—— Connecior 5

0.106 - e CoOptigclor §

0,000 : ¥
o 3200 200 | 250
bsc | ase

ety T
i

325 475 650 | 625 | 700 | 778 3502925.!1onoi

44 -2 0 1 2 3 4

514 1 ,5!

Cycle

“Fighte 5.5.1: Resistance factors
N

-
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P
Table 5.5.2 resp. Figure 5.5.2 show the maximum temperatures ©,, of each

connector and the appropriate temperatures of the reference conductor during the
1000 heat cycles.

Temperature in °C Connecter 1 | Connecter 2| Connector 3] Connector 4 | Connector 5§ Cennector 6
Temperature of connector &,y 114 111 111 109 110 108
Ores 120 120 120 120 120 120

Table 5.5.2: Maximum temperatures
Requirement: @, <0q

max —

Maximum Temperatures

140

420 4 e e e e e B e Z e T Qe e e
e

00 4
m 1 e T AR e b T g
E wamg-— Copneciar |
=
“é‘ 80 - et CoMECIOr 2
& sideun Conpector 3
% 60 —+— Connector 4
-
E —+— Connactar 5
E 40 —&— Cannocior B
% mmgeer RefRIONCE
© 4
= 20

Ambtent Temperalura
S e T x 3 .
1 200 200 250 325 400 475 550 5§26 700 776 8350 825 1000
bse  ase
Cycle

Figure 5.5.2: Maximum temperatures
Requirement: ©, £y
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Table 5.5.3 shows the statistical evaluation of the resistance factors of the last 11
measurements, including the mean values of the resistance factors, the standard
deviation s, the mean scatter 3 and the change in resistance factor D.

Connestar 11 Conneclor 2 {-Conneclor 3 | Connectar 4 | Connector 5 | Connecter 6 | Mean Value L] B

Mean value| 0,846 0,621 0,662 0,668 0,647 0,616 0,64 0.02 0,05

-0,001 -0.001 | -0,001 -0,001 0,000 -0,001
-0012 | 0014 | -0,014 | -0,011 -0,007 | -0,020
0,012 0,010 0,012 0,014 0,025 0.020
0,02 0,02 0,03 0.02 0,03 0,04

O|nig|o

Table 5.5.3: Statistical evaluation
Requirements: B £0,3; D < 0,15

Table 5.5.4 shows the resistance factor ratio ) of the conneciors.

Cycle Gennector 1 :Connector 2 | Connector 3_{Connector 4 | Connester 5 | Connector 6
0 1,0 1,0 1,0 1,0 1,0 1,0
200 bsc 1,0 1.0 1.0 1,0 1.0 1.8
200 asc 1,0 1,0 1.0 1,0 1,0 1,0
250 1.0 1.0 1.0 1,0 1.1 1.0
325 1,0 1,0 1,0 1.0 1.1 1.0
400 1.6 1,0 1,0 1.0 1,0 1,0
475 1,0 1,0 1,0 1,0 1,0 1.0
E50 1.0 1.0 1.0 1.0 1,0 1.0
625 1.0 1,0 1,0 1,0 1,0 1,0
700 1.0 | 10 1.0 1,0 1,0 1,0
775 1.0 1.0 1.0 1.0 1,0 1.0
850 1,0 1,0 1,0 1.0 1,0 1.0
925 1.0 1,0 1,0 1.0 1.0 1,0
1000 1.0 1,0 1,0 1.0 1,0 1.0

Table 5.5.4: Resistance factor ratio
Requirements: A < 2,0

Test Report 2017-31 - HOFFRER page 14/15
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6 Conclusion
The compression connector type 240 KU-T-FC (manufacturer Nexans Power

Accessories Germany GmbH) mounted on a copper conductor rmv 240 mm? fulfilled
the requirements of the type test according to IEC 61238-1 05/2003, electrical part.

Karlsruhe, 02.07.2017

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

Bereichsleiter HPT

Ha ocHoBaHue un.36a an.3 ot 301

Stelly. Bereichsleiter HPT
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CIMUCHK HA OTAENTHUTE USNUTBAHKUA HA MEOHW KABEAHU
CbEQUHUTENU

NPOTOKO/K OT U3NUTBAHE 2017-49, 2017-30, 2017-31

. HN3nuTtBaHe TONAUHEH LUKbA

1.1. [lopsy TOAMHEH LUKDBA
1.2, Brop¥ TonaKHEH UMKbA

. MamepsaHe Ha ChilpoTUBACHUE
. ManutsBaHe Ha KbCo cbeplHenne
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GPH® Zugentlastete Pressverbinder, Al/Cu
1=-10 kkV

GPH® Non-tension bimetgllic compression joints, Al/Cu
1-10 kV

for Aluminium- und Kupferleiter, bzw. fir  for copper and aluminum conductors or

runde oder seltorfdrmige Leiier aus for reund and sector siranded copper

Kupfer oder Alurinium and aluminum conductors

Werkstofl:  Reinaluminium, Kupfer Matericl:  Aluminem, Copper

Oberfléiche: blank Surface: uncoafed
ALU-KU-ZE

Die Alu-Seite ist mit Kentakifett gefills, The Al part is filled with compound,

die Verbinder sind in Folie eingeschweit,  connectors are sealed in plasfic.

; i.e‘ querschnitt mm? S0 Mafeinmm Kennzahl _Gewicht 100 51k,
‘Conducior crass section mm?-+" | . ~." Dimansions mm ", Pressei Pr. g REJIESUTIE - Ny {- P
B B R SR D dode apec | 20 Numberof 1 ] - Weight TOO pes;:
. i . . ; _compressions - . Lapprox kg
Twe 4 rmsm oo o] g s b ol mech, L byde Lo
sector solid | -~ strand. -y d? ; ! SAL O T [eud Al | cu

2510 ALUKU-ZE 10 4,5 6 1.4
2516 ALU-KU-ZE 18 55 8 1.7
525 ALU-KU-ZE 25 33 25 68 | o | T2 o [ 42T 19
2535 ALL-KU-ZE 35 8,2 12 5
3516 ALU-KU-ZE 16 55 80 8 ) 2,5
3525 ALU-KU-ZE 25 7.6 80 10 2 2,7
3535 ALU-KU-ZE 35 50 35 8Ol ol s | M| a2 | F2]2% )] 33
3550 ALU-KU-ZE 50 100 | 83 14 3 3,5
5076 ALL-KU-ZE 1% 55 | 82 8 2 2,9
5025 ALU-KU-ZE 25 7,0 82 10 2 3,2
5035 ALU-KU-ZE 80 0 35 28 g2 | s | Y| w2 iS22 38
5050 ALU-KU-ZE 50 10,0 85 14 3 4,8
7050 ALU-KU-ZE 50 10,0 94 14 3 1 57
7070 ALU-KU-ZE 70 11,5 o4 16 3 1 7,3
| 7095 ALUKUAZE 70 9 o5 | M2 |qas | | B | cal ]2 9.4
70120 ALU-KU.ZE 120 15,5 101 20 4 2 10,5
9550 ALU-KU-ZE 50 10,0 99 4 3 1 g1
9570 ALU-KU-ZE 70 1,8 99 16 3 1 8,2
9595 ALU-KU-ZE % 120 95 15,2 13,5 1C5 22 18 6 4 3 2 10,4
95120 ALU-KU-ZE 120 155 | 105 20 4 ? 1.6
12070 ALU-KU-ZE 7% 11,5 8 16 3 1 8,5
12095 ALU-KU-ZE 120 150 25 14,7 13,5 106 22 18 6 4 3 2 11,0
120120 ALU-KU-ZE 120 155 | 106 20 4 2 1.9

~

Seldorleiter sind mit dem entsprechenden Einsatz rundzudriicken. Sector shaped conductors must be prerounded. g

&

Weitere Querschnittskombinationen auf Anfrage. Additional combinations of conductor cross sections 8

on request. g

Bitle technische Informationen auf Kalalogseite B+0 und B-40 beachian. Please nofe technical infermation en calelogue puge B-0 and 8-40. 8

Nexans Power Accessories Germany GmbH  +  Ferdinand-Porsche-Sir. 12+ 95028 Hof/Sacle * Tel.: +49 928] 8306-0
info.power-accessories@nexans.com ¢ Www, NEXTNS-POWer-accessornies.com






GPH® Zugentlastete Pressverbinder, Al/Cu
1=-10 kV

. GPH® Non-tension bimetallic compression joints, Al/Cu
1-10 kv

N

for Aluminium- und Kupferleiar, bzw. fur for copper and aluminum conducters or

runde oder seldorfdrmige Leiter aus Kupfer for round and secior sfranded copper

oder Aluminium and aluminum conductors

Werkstoff:  Reincluminiuvm, Kupfer Material:  Aluminum, Copper

Oberfléiche: blank Surface: uncoated
ALU-KU-ZE

Die Alu-Seite ist mit Kontaldfett gefilli, die The Al part is filled with compound,

Verbiader sind in Folie eingeschwaeif3t, connectors are sealed in plastic.

_‘ féiléﬁji:\eruhﬁ_lﬁ_rjﬁmi : " Mafe in mrn, ]S
. Conductar cross section.mm? - « Dimensions mm.* (s ge
; T e i Number of.
P Cu EEE RS RREITIROE ' ‘comprassions. "
e ) rm/sm ., [ SENEY ) B mech. hyds -
! " standed sector solid | m::rgﬁ?eﬁw d, d : l A]' . Al jCu| Al Cu
15070 ALU-KU-ZE 70 1,5 12 16 3 ] 10,4
15095 ALU-KU-ZE 95 13,51 17 18 4 2 12,7
150120 ALJ-KU-ZE 150 185 120 68 szl B 20 | e d 2 13,9
150150 ALU-KU-ZE 150 1701123 22 4 2 16,7
18595 ALU-KU-ZE 95 18,5 119 18 4 2 14,5
185120 ALU-KU-ZE 120 1551 119 20 4 2 15,9
185150 ALU-KU-ZE 183 240 150 1831 Tolas | B |6 a] ¥ 2 19,6
185185 ALU-KU-ZE 185 190 127 25 4 2 21,0
24095 ALU-KU-ZE 95 13,5 126 18 4 2 19,0
240120 ALU-KU-ZE 120 15,51 126 20 4 2 20,5
240150 ALU-KU-ZE 240 300 150 21,0 170] 132 32 22 8 4 3 2 23,3
2401885 ALU-KU-ZE 185 19,0 | 134 25 4 2 25,5
240240 ALU-KU-ZE 240 21,5 | 140 28 5 2 30,1
300120 ALU-KU-ZE 20 15,5 136 20 4 2 27,8
300150 ALU-RU-ZE 150 3701136 2 4 2 i
300185 ALU-KU-ZE 300 185 233119,0| 138 34 25 8 4 3 2 32,7
300240 ALU-KU-ZE 240 21,51 144 28 5 2 37,5
300300 ALU-KU-ZE 300 24,5 | 150 32 - 2 41,7
~
Sektorleiter sind mit dem entsprechenden Einsatz rundzudriicken. Sector shaped conductors must be prerounded, E
x
=
Weitere Querschnittskombinationen auf Anfrage. Addisional combinations of tonductor cross secflons
on reguest. g
Bitte fachnische informationan auf Katalogsedls 8-0 und B-40 beachien. Please nole technical informotion on cofalogue page B-0 and B-40.

Nexans Power Accassaries Germany GmbH = Ferdinand-Forsche-Str. 12 = 95028 Hol/Soale = Tel.: +49 9281 8306:0
info. power-uccessories@nexans.com *  WwW.NEXQNS-POWer-aecassories, com /
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MPUNOXEHUE Ne 2.26

OEKNAPALIAA

Ot iayo JKeines IFiggHa ocHosanve un.36a an.3 ot 300 |
VIPABUTE HA @uiPMA “ MAKPUC ~ TTIX “ OO4,

CbC CENAMMLLE B rP. Coous, Y. "APX. OPAHK flovig PAIT " Ne1b
EYINCTAT 113030261

DEKNAPUPAM, ue:

OGEPTUPAHUTE OT oWPMA MAKPUC-ITIX 004 KABENHW CHLERUHUTENN (T3},
NPECOBH, ANYMUHMWEBO-MEHW, C TIPEIPALA CbOTBETCTBAT HA MBUCKBAHUATA
HA NAPAIPA®H *XAPAKTEPUCTUKA HA MATEPUANIA” 1 "CHOTBETCTBUE HA NPEANOXEHOTO
U3MBNHEHUME C HOPMATUBHO-TEXHWMECKUTE [OOKYMEHTW’ OT JOKYMEHTALMATA 3A
YYACTUE. '

HacTosillaTa geknapauusa nogasam BbB BPb3Ka € yHacTue B ,OTKpUTa” no BuA
npoueaypa 3a CKMoUYBaHe Ha PaMKOBO criopasymMeHue ¢ npeamer.

JJOCTABKA HA APMATYPA 3A KABEITU U NTPOBOAHNULN
PE®. Ne PPD 19-009

N
- opraHusupasa ot "YE3 PASMPEOENEHUE EBITAPUA” ALl \\_\
- ‘\\\
|
Ha ocHoBaHue un.36a an.3 ot 30I1
20.05.2019 roa.
Ip. Codhun >
i3
Neknapatop?’
(
e
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MPUNOXKEHUE Ne 2.27

KABENHA HAKPAMHWLW TPBEHW, MEOHW, C METANHO MOKPUTHUE,
C N3ONALINA

TUMM: PKC ...

MPOU3BOAUTEI: KARL ENGHOFER GmbH&Co.KG, TEPMAHUA

SOLDERLESS CABLE CONNECTIONS
END SLEEVES AND CRIMP TERMINALS 2018
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MIPHAOMEHHWE Ne 2.28
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KABENHW HAKRARHWLUK C A30ONALNA

cnanacHo DIN 46 228 vacm 4

3a Kabenu ¢ MedHu Xuna

Marepunasn.

HawkpaliHuk: Mep, ransaHuYHO NOKanaeH;

uaomadus; nonuaMming Uik NOFMNponuned.

TemnepaTypeH guanazon: o1 -556°C o +106°C

Sl

pis GPH__

= o Nexans company

b b

K3
d, , 4,
st le, ‘
i_ﬁB_eTSQM . s E 'P'a:;r\.;epm‘ S
[ S ‘Bmm, ]
ST Wy (D). . by d, d, 8y 85

PKC 146 0,14 | - 10,4 8,0 0,70 1,6 0,12 0,20
PKC 256 0,25 2 - 10,6 8,0 0,75 2,0 0,25 0,26
PKC 258 &3 - 12,5 8,0 0,75 2,0 0,25 0,25
PKC 346 0,34 B B - 10.5 8.0 0,75 2,0 0,25 0,25
PKG 348 B B 12,5 8,0 0,75 2.0 0,25 0,25
PKC 506 0,50 3 [ 120 6.0 1,00 2.6 0,15 0,25
PKC 508 (| 1 140 8,0 1,00 2,6 0,45 0,25
PKC 510 . C1 B [ 160 10,0 1,00 2,6 0,35 0,25
PKC 7506 0,75 C] 12,0 8,0 1,2 2.8 0,15 0,25
PKC 7508 BE [ 14,0 8,0 1,2 2.8 0,15 0,25
PKC 7510 B 16,0 10,0 1,2 2.8 0,15 0,25
PKG 7512 B 18,0 12,0 1,2 2,8 0,15 0,25
PKC 108 1,0 2 BB 120 80 1,4 3.0 .15 0,25
PKC 108 B B 140 8,0 1,4 3,0 6,15 0,25 \
PKG 110 = B 180 10,0 14 3,0 0,15 0,25 b
PKC 112 B B 180 12,0 14 3,0 0,15 0,25 ) % ~.

, . I
PKC 1508 1,5 B B B 120 8,0 1,7 3.5 0,15 0,25 J
PKC 1508 B B B 140 8,0 1,7 35 0,15 0,25
PKC 1510 B2 B mE 160 10,0 1,7 3.5 0,15 0,25
PKC 1612 B BEE B 180 12,0 1,7 35 0,15 0,25
PKC 1518 B B B 240 18,0 1,7 3,5 0,15 0,25
PKC 2508 25 B B 140 8,0 2.2 4,2 0,15 0,25
PKC 2512 B B 180 12,0 2.2 4,2 0,15 0,25
PKC 2518 B BB 240 18,0 2,2 4,2 0,15 0,25

" fombHUTenHa MHopMaLns:

- VHCTDYMEHTH 33 KpUMMBSKE Ha Taay apMatypa: HNKE 10U, HNKE 16U, HNKE 10, LD 6-25/P, LD 35-50/F, HNKE 50/Q
HINKE 2.5/Z, HNKE 4, HNKE 16, HNKE 058, HNKE 025, HNKE 50, HNKE 2.5, HNKE 05, WE 300, STRIPAX PLUS, K1

HT 45, HT 51, HT 131, RH 50, R+ 131 u gp.
- APYTW-pasmepu No 3anuTBaHe,
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ChanacHo DIN/ ;46( 228 yacm 4

KPAKHKLIY C U30OAALUNA

-~ ¢ Nexans company

3a.Kkabenu ¢ MedHy Xuna

Marepuan:
Hakpalruk: Mef], TanBaHKYHO NMOKanaeHx,
u3onayus; NonrnaMn, UnK rnonunponineH.

‘TemnepaTypeH auanasoH: ot -55°C ao +105°C

i Iz ]
K
d, |_d,
% k
Useromu - . - - - Pasmepu
ckog . LT TRmm o 0 ‘

KTy mw) oy [ L dy . ds .8, sy
PKC 410 4 17,0 10,0 28 4.8 0,20 0,30
PKC 412 20,0 12,0 2.8 4,8 0,20 0,30
PKC 418 28.0 18,0 2.8 4.8 0,20 0,30
PKC 612 6 ] 20,0 12,0 35 6,3 0,20 0,30
PKC 618 = | 26,0 18,0 a5 6,3 0,20 0,30
PKC 1012 10 Ea Bl 220 12,0 4,5 7.6 0,20 0,40
PKC 1018 B v B 20 18,0 4,5 76 0,20 0,40
PKC 1612 16 71 B8 B2 240 12,0 58 8,8 0,20 0,40
PKC 1618 1 B8 B 280 18,0 58 8,8 0,20 0,40
PKG 25016 25 BE =3 29,0 18,0 7.3 1,2 0,20 0,40
PKC 25018 B = 31,0 18,0 7.3 1,2 0,20 0,40
PKC 25022 B = 36,0 22,0 7.3 11,2 0,20 0,40
PKC 35018 35 &3 B 300 18,0 8,3 12,7 0,20 0,40
PKC 36018 & B 320 18,0 83 12,7 0,20 0,40
PKG 35025 B2 BR 300 25,0 8,3 12,7 0,20 0,40
PKC 50020 50 BB B Bl 350 20,0 10,3 15,0 0,30 0,50
PKC 50025 BB B B 400 25,0 10,3 15,0 0,30 0,50
PKC 70020 70 - 37,0 20,0 12,5 16,0 0,40 0,60
PKC 70027 - 43,0 27,0 12,5 16,0 0,40 0.60
PKC 95025 95 B 3 - 44,0 25,0 14,5 18,0 0,40 0,60
PKC 12027 120 2= - 48,0 27,0 16,5 21,0 0,50 0,70
PKC 15032 150 L - 58,0 32,0 19,3 23,0 0,50 1,00

 BonbRxurenHa uHhopmaymns:
- VHCTPYMEHTY 32 KpUMIBEHE Ha Task apMaTypa: HNKE 10U, HNKE 16U, HNKE 10, LD 6-25/P, LD 35-50/F, HNKE 50/Q, HNKE B/Z,
HNKE 2.5/Z, HNKE 4, HNKE 16, HNKE 056, HNKE 025, HNKE 50, HNKE 2.5, HNKE 05, WE 300, STRIPAX PLUS, K 18, K 19, K 22;
HT 46, HT 51, HT 131, RH 50, RH 131 v gp.
- APYMY pasmepu no sanuTsaHe.
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TIPUNOXEHUE Ne 2.29

OEKIAPALINA

OT FAHYO JKENREB ITAHHa ocHosaHve 4n.36a an.3 ot 301 |

VIIPABHTEN HA oMPMA “ MAKPHC - I'TIX * OOL,

CBhC CEQAMMLIE B rP. Coous, vil. "APX. ®PAHK flonig Pant ” Ne1b
BYJICTAT 113030261

NEKNAPUPAM, ue:

OGEPTUPAHUTE OT ®UPMA MAKPHC-ITIX 00Q KABENHU HAKPAWHULW, TPBEHM,
MENHW, C METAJTHO NOKPUTHUE, C U3OJTALIMA CLOTBETCTBAT HA UBUCKBAHUATA
HA NMAPAIPA®U "XAPAKTEPUCTUKA HA MATEPWANA” Y *CbOTBETCTBUE HA NMPEANOXEHOTO
W3MBIHEHWE C HOPMATMBHO-TEXHMYECKUTE HAOKYMEHTW” OT AOKYMEHTAUUATA 3A
YYACTHE,

HacrosimaTta gexnapauus nogaBam BbB Bpb3Ka C y4YacTue B ,,0TKpUTA” no BUA
npoijeaypa 3a CkNniouBaHe Ha PaMKOBO cliopasyMeHue ¢ npegMer:

JIOCTABKA HA APMATYPA 3A KABEJIHU U TPOBOLHULIA
PE®. Ne PPD 19-009

- opranusupada ot “YE3 PASMPEAENEHUE BBNTAPUA” ALL.

Ha ocHoBaHue un.36a an.3 ot 30I1
20.05.2019 roa, -
Ip. Cocous N
| >
Iexknapatop) —
[
e
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MIPHAOXEHHE Ne 2.30
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S o Nexans company

.—-/V"
MHCTPYKINS 3A MOHTAK HA KABEJHH HAKPAWHUITA, TPLEHY,
MEJHH, C W30JAINA W BE3 M3O0JATTHS

TTpy MOHTAX Ha KaOCHH HaxpalHAIM (THI3H) 64HO0 0T Hal-BaKHHTE YCIIOBHSA € THII3ATA fa
OTTOBapsA Ha CEUCHHETO HA IIPOBOJIHMKE.

Heo6x0/AMo0 € Jja ce BN H30IAIMTA HA IPOBOSHAKA Ha HeobXoumaTa AbmkuHa, Cren
xato ce m3bepe MoAXONINAaTa THI3a (CEUCHHE M JBJDKHHA) T5l C& HAITFXBA BBPXY OTONCHEHL
IPOBOJHMK ¥ C& KPHMIIBA (KepOOBa) Che HHCTPYMEHT 3a KaOelH) HaKpaiHHIH,

AKo HECTPYMEHTET 33 KPUMIIBAHE € ¢ Pa3/IHHH [He3/1a 3a BCIKO CeYeHHe, TO Torasa Tpibsa
TIPaBIWIHO Ja ce H20Hpa rHe3noTo 3a kepbopane; T0 Tpibsa 7ia OTrOBApA Ha CCUCHHETO Ha

Sy THI3ara.

MoraT g2 ¢e H3n0I3BAT MCXaHAYHY K XHAPaB/YHH HHCTPYMCHTH 33 KGPGOBﬂHe C PasIIHiICH
HpO(bHII Ha IIpecOBaHe: KBaiPaTeH, MeCTOCTICHEH, TPACIIOBH/ICH, OBAJICH.







=& 5¢ ~

NPUINOXEHUE Ne 2,31

KABENHW HAKPAMHWLIM (OBYBKW), MPECOBW, MEJHW, C METAJIHO
MNOKPUTUE, C N3ONALINA

TWM: GF — M6

MPOU3BOONTEN: CEMBRE S.p.A., UTAJIUA

GENERAL CATALOGUE 2018
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" a Nexans company

Paaﬁepq.-: =. o

Coemmm s

Cevenne

B mm?

! ranBaHU4HO NokanalieaHe
°3HéHEHMe-

PG .

PC - Polycarbonat (Makrelon}
Oshasonine

PA - Polyamid (Nylon)

ot -55°C po +125°C
ot -150°C po +130°C
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chenacro DIN 46 237

3a Kabenu ¢ MeOHU Xxuna

mSRo; Meq, TanBaHudHo NOKanaeHo
uaonayua: PVC - Polyviniichiorid
TemneparypeH ANaNasoH:

PVC: or -10°C po +75°C

Matepuan
Mokputne
Ogmasierme:

PA:
PC:
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, HP3/Q, HP1, HP1/Z, HP2/Z,

- MHCTPYMEMTH 33 NpecoBaHe Ha Tasn apmatypa: HP3

HonbnueutenHa nHgopmauma:
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NMPUNOXEHUE Ne 2.33

AEKINAPALIUA

OT FAHYO XXENEB rAHEdHa ocHoBaHwue 4n.36a an.3 ot 30I1 |
VIIPABUTEN HA ®UPMA “MAKPUC - I'TIX * 004,

CbC CEQAIMLIE B rP. Cooms, Y. "APX. ®PAHK JTond PAAT " Ne1b
EBYJICTAT 113030261

NEKJSTAPUPAM, ye:

O®EPTUPAHWUTE OT ouPMA MAKPUC-TTIX 00 KABENHW HAKPAMHULIW (OBYBKW),
NMPECOBWU, MEOHW, C METAJIHO MOKPUTUE, C N3OJIALAA CHLOTBETCTBAT HA
U3UCKBAHWUATA HA MAPATPA®U ¥ XAPAKTEPUCTHKA HA MATEPMANA” U "CHOTBETCTBUE HA
NPEANOXEHOTO  M3MBbIHEHUME C  HOPMATUBHO-TEXHWYECKWTE  AOKYMEHTM”  OT
BOKYMEHTALMATA 3A YHACTHE.

Hacrosimata Aeknapauus nogasam BLB Bpb3Ka € y4acTue B ,,0TKPUTA” 1o BUA
npoueaypa 3a CKNOYBaHe Ha PaMKOBO COpasyMeHue ¢ npeAmMer:

JJOCTABKA HA APMATYPA 3A KABENN ¥ NMPOBOL4HULA
PE®. Ne PPD 19-009

- opraHusupana ot "YE3 PASIPEQENEHUE BBLITTAPUA” ALl 5

‘\
\
|

— A

Ha ocHoBaHume un.36a an.3 ot 301
20.05.2019 roa.
I'p. Codhus

Hexnapart p:>/

/4
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HHCTPYKIAS 3A MOHTA HA KABEJHI OB YBKH C M30J1

TIps MonTax Ha kabeniy 00YBKH C H3OMALAA €/HO OT Hal-BaXKHHTE YCIIOBMI € obyBKara Ia
oTroBaps Ha CEUCHUETO Ha IPOBOAHAKA.
- KabGemi oOyBKE C HepEeHA H3oROUUA, aBTOKOHeKT()pH, o TORKHAHE 00YBKY H Ip.
xabey che cedenue ot 0,25 mm” 1o 1,5 MM
~ KaGenun o00yBKH CBC CHHA uzonauun, aBTOIcOHeKTopH, 1 TORUAEA OOYBKH H 1p.
KabenH ene cedenue oT 1,5 MM 110 2,5 MM
- KaGenru 00YBKH C Jcwittia uzonauuﬂ, aBTOKOHEKTOPH, ImubToBHAHE 00yBKE M IP.
KaBeilT Che CedeH e OT 4 My 0 6 MM

HeobXouMo € Ja cé CBAIM M30NANMATa Ha IPOBOJHMKA Ha HeoGxoauMara JIbIDKHHA. Cnen
xato ce m3bepe momxomsAuara oOyska (CeUeHHME H BHA) T Ce HAl'bXBa BBPXY OTOIEHMS
YIPOBONEK H ce KpHMIIBa (kepGoBa) CHC HHCTPYMEHT 3a KabesHu o0yBKH.

WHCTPYMEHTHT 33 KDHMIBAHE € C PasiHuHM THe3la 33 BCSKO cedeHue (0003HaueH & ©
IIBETOBM KOJI — YEPBCH, CHH, JKBIIT).
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I/IEHCKBAHI’I}I.?A CLXPAHEHWUE U TPAHCIIOPTHPAHE
HA KABEJIHI OB YBKH HPECOBH, MEJIHY, C METAJIHO HOKPUTHE, C

H30JATIMA

1. CoxpaHcHue:

KaGemure o0yBKH H CHEIHHATENHTe C¢ CHXPAHABAT B  CYXH H 3aKpHTH
HOMEINEHHs B CTAHAAPTHATA HM OIAKOBKA.

2. 'Tpancmoprupare:
HaMar coenuadHd M3MCKBAHHA 3a Tpancmoprupane., H3onupanure xabesnn

Hachaifmuuﬂ MOrar ga c¢ TPaHCHOPTHPAT ¢ BCAKAKDE BHJ TPAHCIOPT, KaTo ¢
B3€MAT MECPKH HPOTHB NOBPEKAAHETO HM.

)

MAKPHC-TIIX 007,
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MPHAAOKEHHE Ne 3

KBbM TEXHHYECKO IIPEOJAOKEHHE

3A OBOCOBEHA IIO3HUIIHA 2

CPOKOBE 3A IOCTABKA







3a O6ocobena nozuuus 2

Apunoxenue 3 kbm TexHuyecko npednoxenue

CPOKOBE 3A AOCTABKA
Konuuecteo cee | Konudecteo
0K
Ne HaumeHobaHme M=apka .qocizgi:: 07 la :;-cascga ,qg%o
Kan. aHu Kan. gHv

1 : 2 3 4 5

1 | Kab. o6yska, Al, npecoea xepmeTudHa 16xM8 6p. 100 400
2 | Kab. obyska, Al, npecoea xepmeTiiHa 16xM10 6p. 10 20
3 | Kab. oByska, Al, npecoea xepmeTiyHa 25xM8 6p. 100 300
4 |Kab. obyeka, Al, npecoBa xepmeTiyHa 25xM10 6p. 10 20
§ | Kab. obyska, Al, npecosa xepmeThyHa 25xM12 6p. 50 150
8 |Kab. obyska, Al, npecosa xepmeTudHa 35xM8 op. 20 100
7 | Kab. obyska, Al, npecosa xepmetunyHa 35xM10 6p. 10 20
8 |Kab. obyBka, Al, npecora xepmeTudHa 35xM12 op. 10 20
9 |Kab. obyeka, Al, npecosa xepwveTidHa 50xM8 6p. 10 20
10 |KaB. obyska, Al, npecosa xepmeTdHa 50xM10 Bp. 50 150
11 | Kab. oByska, Al, npecosa xepmeTiyHa b0xM12 6p. 10 20
12 | Kab. obyBKka, Al, npecosa xepmeTuyHa 70xM8 6p. 10 20
13 | Kab. obyska, Al, npecoea xepmetudda 70xM10 ep. 10 20
14 | Kab. oByska, Al, npecosa xepmeTuyHa 70xM12 op. 50 150
15 | Kab. oByeka, Al, npecosa xepmetnyHa 96xM10 Bp. 20 100
16 | Kab. obyska, Al, npecosa xepmernyHa 95xM12 op. 20 100
17 |Kab. o6yeka, Al, npecoBa xepmeTidHa 120xM10 &p. 10 20
18 |Kab. o6yeka, Al, npecosa xepmeTuyna 120xM12 Gp. 10 50
19 | Kab. obyeka, Al, npecosa XepmeThyHa 120xM16 ep. 10 20
20 | Kab. ofyska, Al, ipecosa XxepMeTiyHa 150xM10 op. 10 50
21 | Kab. ofyska, Al, npecosa xepmeTiiHa 150xM12 6p. 10 20
22 |Kab. oByeka, Al, npecosa xepmeTnyta 150xM16 op. 10 20
23 | Kab. ofyeka, Al, npecosa xepmeTtnyra 185xM10 6p, 10 20
24 1Kab. oByska, Al, npecosa xepmeTuyna 185xii12 op. 10 20
25 | Kab. obyska, Al, npecosa xepmetuyna 185xM16 6p. 50 150
26 | Kab. ofyeka, Al, npecoba xepmeTtinisa 240xM12 6p. 10 20
27 | Kab. obyeka, Al, npecosa xepmeTrnyHa 240xM16 6p, 10 20
28 |Kab. obyeka, Al, npecoea xepmeTuyHa 240xM20 6p. 10 20
29 |Kab. oBysxa, Cu, npecoea, TpbbHa 10xM5 Bp. 10 20
30 |Kab. oByska, Cu, npecosa, TpwbHa 10xM6 on. 10 20
31 |Ka6. obysxa, Cu, npecosa, TpbbHa 16xMB 6p. 50 150
32 | Kab. o6yeka, Cu, npecoea, TpbOHa 16xM10 6p. 20 100
33 |Kab. obyera, Cu, npecosa, TpbbHa 25xM8 6p. 20 50
34 |Kab. obyeka, Cu, npecoea, TpbpbHa 25xM10 en. 10 50
35 |Kab. obyeka, Cu, npecosa, Tpb6Ha 26xM12 6p. 10 20
36 |Kab. 06yeka, Cu, npecoea, TpbBHa 35xM8 op. 10 50
37 |lab. obyeka, Cu, npecoea, Tpeina 35xM10 op. 10 50
38 | Kab. oByeka, Cu, npecosa, TpbiHa 35xM12 6p. 10 20
39 |Kab. ofysxa, Cu, npecosa, TpbpbHa 50xM8 6p. 10 20
40 | Kab. obyeka, Cu, npecosa, TpbOHa 50xM10 6p. 10 50
41 | Kab. ofyeka, Cu, npecosa, Tpubra 50xM12 6p. 10 20
42 |Kab. o6yBka, Cu, npecosa, TpbbHa 70xM8 6p. 10 20 /
43 | Kab. obyska, Cu, npecosa, Tpr6Ha 70xM10 6p. 10 20 |
44 |Kab. obyexa, Cu, npecosa, TpbbHa 70xM12 6p. 10

45 |Kab. obyska, Cu, npecosa, TpubHa 95xM10 p. 10

46 |Kab. o6yexa, Cu, npecosa, TpbbHa 95xM12 op. 10
47 |Kab. o6yexa, Cu, npecosa, TpubHa 120xM10 op. 10
48 | Kab. oByska, Cu, npecosa, Tpu6Ha 120xM1i2 6p. 10
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49 |Kab. o6yska, Cu, npecosa, TpboHa 120xM16 6p. 10 20
50 | KaB. obyska, Cu, npecdsa, TpboHa 150xM10 6p. 10 20
51 | Kab. obyeka, Cu, npecoea, TpkOHa 150xM12 op. 10 20
52 | Kab. obyska, Cu, npecora, TpbbHa 150xM16 6p. 10 20
53 | Kab. o6yeka, Cu, npecosa, TpubHa 185xM10 &p. 10 20
54 |Kab. oByeka, Cu, npecosa, Tpbbxa 185xM12 6p. 10 20
55 |Kab. oByska, Cu, npecosa, Tpubha 185xM16 &p. 10 50
56 | Kab. oByska, Cu, npecosa, TprbHa 240xM12 6p. 10 20
57 |Kab. obyska, Cu, npecosa, TpbiHa 240xM16 6p. 10 20
58 | Kab. obyeka, Cu, npecosa, TpboHa 240xM20 Gp. 10 20
598 | Kab. ceenuuuten, npecos, Al, 6ea nperp., HH 16 mm? Bp. 10 50
80 | Kab. coepmuuren, npecos, Al, 6es nperp., HH 256 mm?* Ep. 10 50
61 iKab. coepunnurert, npecos, Al, 6es nperp., HH 35 mm? op. 20 100
62 | Kab. cveguHuTen, npecos, Al, 6ez nperp., HH 50 mm? op. 20 100
63 | Kab. cregunnTen, npecos, Al 6e3 nperp., HH 70 mm? 6p. 20 100
64 |Kab. coeauHuTen, npecos, Al, 6es nperp., HH 95 mm? op. 20 100
65 | Kab. cuepunuTen, npecos, Al, 6e3 niperp., HH 120 mm? Bp. 10 50
66 | Kab. chepmuuren, npecoe, Al, 6es nperp., HH 150 mm? 6p. 20 100
67 | KaB. ceepmuuTen, npecos, Al, 6es nperp., HH 185 mm? 6p. 100 300
68 | Kab. cwepunuTten, npecos, Al, 6es nperp., HH 240 mm? 6p., 10 20
68 | KaB. cueaunuren, npecos, Al, 6es nperp., CpH 50 mm? 6p. 10 20
70 | Kab. cvemuunten, npecos, Al, 6es nperp., CpH 70 mm?® Bp. 10 20
71 | Kab. ceepusnten, npeces, Al, 6es nperp., CpH 95 mm? 6p. 10 20
72 | Kab. cueaunuten, npecos, Al, 6es nperp., CpH 120 mm? 6p. 10 20
73 | Kab. coepunuten, npecos, Al, 6es nperp., CpH 150 mm? 6p. 10 20
74 | Kab. cvenunnten, npecos, Al, 6ea nperp., CpH 185 mm? op. 10 20
75 1 Kab. chenuHuTen, npecos, Al, 6ea nperp., CpH 240 mm? op, 10 20
76 | Kab. coeauHuren, Cu, npecos, Gea nperpaga 10 mm? 6p. 10 20
77 | Kab. coepunuren, Cu, npecos, 6es3 nperpaga 16 mm? 6p. 10 20
78 | KaBb. cuepunuren, Cu, npecos, 6es nperpaaa 25 mm? Gp. 10 20
79 |Kab. cvepunuten, Cu, npecos, 6es nperpaga 36 mm? &p. 10 20
80 | Kab. chepunuren, Cu, npecos, 663 nperpada 50 mm? 6p. 10 20
81 | Kab. ceegunuten, Cu, npecos, 6e3 nperpaga 70 mm? op. 10 20
82 | Kab. cwemuuuten, Cu, npecos, 683 nperpaaa 85 mm? 6p. 10 20
83 | Kab. cxegunuten, Cu, nipecos, 6e3 nperpaja 120 mm? 6p. 10 20
84 | Kab. chegunuren, Cu, npecos, 6e3 nperpaga 150 mm? 6p. 10 20
85 | Kab. cweauHuten, Cu, npecos, 6ea nperpaga 185 mm® 6p. 10 20
86 | KaB. coenunuten, Cu, npecos, 6e3 nperpaaa 240 mm? op. 10 20
87 | Kab. coeaunuTen, npecos, Al-35/Cu-35 op. 10
88 |Kab. cueguuuren, npecos, A50/Cu-35 op. 10
89 | Kab. cheguuuren, npecos, Al-50/Cu-50 6p. 10
90 | Kab. cvenuuuten, npecos, Al-70/Cu-70 op. 10
91 | Kab. coeauHuren, npecos, Al-95/Cu-05 op. 10
92 | Kab. ceepuniren, npecos, Al-120/Cu-120 op. 10
93 | Kab. cvegmnuren, npecos, Al-150/Cu-150 &p. 10
94 | Kab. coepmuuTen, npeccs, Al-185/Cu-95 6p. 10
95 | Kab. cvegunuten, npeces, Al-185/Cu-120 Ep. 10
96 | Kab. cvegunuten, npecos, Al-185/Cu-185 Bp. 10
97 | KabBeneH HakpaliHuk Cu,TpbbeH, ¢ usonauus 2,5/L=8 6p. 10
98 | KabeneH Hakpaiuuk Cu,Tpbber, ¢ usonayus 2,5/L=18 op. 10
99 | Kabenen Hakpaibuk Cu,Tpb6en, ¢ usonauus 4/L=10 Ep. 10
100 | KabeneH Hakpaiinuk Cu,TpuieH, ¢ usonauus 4/L=12 op. 10
101 | Kabenen HakpaiHuk Cu,TpubeH, ¢ nsonauua 4/1.=18 6p. 10
102 | KabeneH Hakpaiihnk Cu,Tpuben, ¢ nsonaums 6/L=12 Gp. 10
103 | KabeneH Hakpannvik Cu, TpubeH, ¢ usonayms 6/L=18 Ep. 10
104 | KaBeneH HaxpaHuk Cu,TpbeH, ¢ naonauna 10/L=12 &p. 10
105 | Kabenes HakpahHuk Cu,Tpeben, ¢ naonayua 10/L=18 6p. 10
106 | KaBenen naxpaiHuk Cu,Tpbben, ¢ nsonauws 16/L=12 6p. 10
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107 |KaGeneH nakpaiirnk Cu, TpubeH, ¢ usonaums 16/L=18 an. 10 20
108 | KaBenen HakpaitHuk Cu, TpsbeH, ¢ nsonaums 25/L.=16 6p. 10 20
109 | Kabenen HakpaiHnk Cu,Tps6en, ¢ nsonauus 25/1.=18 op. 10 20
110 | KaBeneH HakpaiiHuk Cu,tpbbeH, ¢ waonauna 25/L.=22 op. 10 20
111 | KaBeneH Hakpaitnk Cu,TpbbeH, ¢ nsonauus 35/L=16 Bp. 10 20
112 | KaBeneH nakpaisvi Cu,TpuieH, ¢ nsonauua 35/L=18 Gp. 10 20
113 | KaBenen Haxpalinvk Cu,TpLBeH, ¢ usonauus 35/L=25 op. 10 20
114 | KaBeneH Hakpalinuk Cu,TpuOeH, ¢ usonauma 50/L=20 op. 10 20
115 | Kabenen Hakpaiinuk Cu,TpbGeH, ¢ uaonaums 5Q/L=25 op. 10 20
116 | Kab. obyeka, Cu 6-6, npecoea, € u3onauus op. 10 20

s
3abenexxu: )

1/ CpokbT Ha AOCTABKWTE 3an04Ba Aa Teué OT AaTaTa Ha usnpalljaHe Ha nopbukara.

9/ KonuuecTeara B KoyioHa 4, ChC CpoiAa gocTaska ao 7 /cegem/ kaneHaapHu AHwW, ce JoCTaBAT cnej SAP
nopbyka A0 nocovenuTe B 0DABNEHUETO CKNafose Ha BobanoxuTena 3a nokpusarne Ha chellHW HyXau Ha
Bouanoxurens.

BLaAOKUTENAT MOXE [0 NIOPEHBA NOCOUSHOTO CretHo KONUHECTEO BEAHDXK MeCeqHo.

3/ B criydait, Ye kpailHuAT CPOK Ha AOCTaBKaTa CbBNaga ¢ npasHuder unu HepaboTeH feH, TO AocrasrarTa
Ce W3BBLPLLBA HE NO-KLCHO OT NbpBKA PaboTeH AeH cnejl UITUYaHeTO Ha CPoKa.

4/ Mpn nopbukM Ha Bbanoiurens Ha KonudectTBa B pamkuTe Ha noTeLpAEHUTE OT Wsnrbnuurens u
HEAOCTaBEHY B NOCOYEHUTE CpoKoBe, Lie 6bAaT HanaraHu HeycToliku, ChIMacHe yenosusTa Ha forosopa,

5/ BballoOMUTENAT MOXE a8 NopbYa KONWYecTsa rno-Madikn OT NOCOHEHUTE B KOMOHW 4ub

6/ BLanoxutenaT MOXE Aa Nopbysa KOnM4ecTsa NO-BUCOKW OT NOCOYEHUTE B KONMOHW 4 wn 5, Kato TOBA
oBcToATEncTBo e 6bae NOCOYEeHO TeKCTOBO B CHOTBETHATE MOPLUYKA WUanpateHa Kb HambnHutens, C
MOTBBLPIEEHUETO Ha nopbukaTa, MSMbnHUTensT BnucBa B Chbliata ovakBaHa Aara 3a JOCTaBKa Ha
KOMMUEecTsaTa HaJBULLIABALLM NoCoYeHITe B KonoHi 4 n 5.

7/ BbanoxuTensT MOxe Aa ropbyea konkyectsa Ao 10 sty NO-BUCOKK OT NOCOYEHUTE B KONOHA 5. CpoxeT
33 [OCTABKa Ha HaABULIEHATE KOMMUecTEa He MOXe [a 6bae no-nbLnsr or 180 AHW OT Katata Ha
usnpalyade Ha nopwukata. [ipu AOCTaBKA Ha nOpBMaHWTE MO-BUCOKM KONMHECTEA crief TO3W CpOK,
anbhHUTENsT ObAKW HeYCTOoWKa ChITacHo YCnoBuAaTa Ha Aorosopa.

8/ KonyyecTeara 3a AOCTaBKa B KONoHW 4 5 ca OTRENHU M He3aBncMy e4HO OT ApyTO.

9/ KonyecTeaTa 3a JocTaska B KonoHa 5 He BKAYRAT 8 cebe oy KonvdecTsaTa 3a [oCTaBka B xonoHa 4.
10/ Bb3nNOKATENAT MMa NPaso 4a HanpaBu efHOBPE@MEHHO NoPbYkY 38 AOCTABKA Ha KONMMHECTBA OT KOMOHU
4ub,

11/ Bo3anoxuTensT UMa npaso 4a aHynupa HanpabeHa nopbyka, ako T4 € B 3aKbCHeHWE C NoBeYe o7 180
[H OT OuaKeaHaTa [aTa 3a JocTaska. AHYNUPaHETO Ha nopbUka He Cnipa HanaraHeTo Ha HeycToRKM KoM
ManenHuTens ChrnacHo yCroBysATa Ha gorosopa.

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

[ata 20.05.2019r. MOAMUC n NEYA X
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