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Summary

RWE Eurotest GmbH carried out a type test according to DIN VDE 0278-623:1997-01
(HDB23 $1:19986-02) on the shrink straight joint 0,6/1 kV, type SVMFE 4 x 35 -150 mm? manu-
factured by Euromold N.V.

The shrink straight joint 0,6/1 kV, type SVME 4 x 35 -150 mm? manufactured by Euromold
N.V. qualified in the type test according to DIN VDE 0278-623:1997-01(HD 623 S$1:1996-02)
(Table 3). ‘

RWE Eurotest Gesellschaft fér Priifung - Engineering - Consulting mbH
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01  Installation instructions: Shrink Straight Joint 0,6/1 kV,
type SVME 4 x 35 -150 mm? (1 sheet}
02a Heavy wall insulating tubes (2 sheet)
02b Medium wall insulating tubes (2 sheet)
03  Mechanical connector:
Type: 150 ALU-ZE and 35 ALU-ZE (1 sheet)
04 Load cycling in air
a) NA2XY-J 4x150 SE (1 sheet)
b) NA2XY-J 4x35 RE (1 sheet)
05 Load cycling in water

a) NA2XY-J 4x150 SE (1 sheet) (: .
b) NAZXY-J 4x35 RE (1 sheet) \\"--.
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1. Applied test regulations

[DIN VDE 0278-623:1997-01

Power cable accessories with rated voltages U
up to 30 kV (Um up to 36 kV)
Part 623: Specification for joints, stop ends and outdoor terminations for
distribution cables of rated voltage 0,6/1 kV;
German version HD 623 $1:1996-02

2. Technical data of the specimen

lﬁﬁﬂmﬂ?

u_\\a
=

Shrink straight joint 0,6/1 kV:

Manufacturer: Euromold N.V.

Type: SVME 4 x 35 - 150 mm?

- outer sleeve DSRTK 85/ 25 (Annex 02a)
type: GT 4-90

- inner sleeve MSRTK 25/ 8 (Annex 02b}
type: GT 3-30

Designation: Non-rigid straight joint

Manufacturing date: 2003

Maximum conductor cross section: 150 mm?

- material: Aluminium

- shape of conductor:

Minimum conductor cross section:
- material:

- shape of conductor:
™

B iﬂ’}]ﬁ?i ) \‘
S/njalles cable diameter:

ated voltage Up/U (Um):

Installation instruction:

shaped, solid
35 mm?
Aluminium
round, solid
48 mm

30 mm

0,6/1,0 (1,2) kv

Annex 01

RWE Eurotest Gesellschaft fiir Priifung - Engineering - Consulting mbH
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Connector; ey

Non-teFsion compression joint

for largest conductor size:

Cat. no. 150 ALU - ZE (Annex 03)

for smallest conductor size: mechanical connector
Cat. no, 35 ALU — ZE (Annex 03)

Manufacturer: Gerhard Petri GmbH & Co KG

Test cable:

Page: 50f 8

The technical data of the cables used in the tests, the largest conductor si//eé/nddée smallest

conductor size, are summarized in table 2, «
Test cable y
Specification largest Smaliest
conductor size conductor size
Manufacturer Pirelli Kabei Pirelii Kabel
Standard DIN VDE 0276-603:; 2000-05
Rated voliage 0671kV
Cable construction 4-core, individually screened
Conductors Aluminium, solid
150 mm? 35 mm?
shaped round
Insulation XLPE
Oversheath PVC
Water blocking None “
Cable marking Protothen Protothen h\ .
NA2XY-J 4x150 SE NA2XY-J 4x35 RE ¢ \'
Principal dimensions of cable corresponding to DIN VDE 0276-603: 2000-05 \‘\ -
- Conductor b: (16,25 - 16,69)mm 6,4 -86,7mm N
d: (12,209 —=12,32)mm
- Insulation thickness 1,23-1,82 mm 0,95-1,26 mm
- Inner covering thickness 1,40 =591 mm 1,3~5,92 mm
- Oversheath thickness 2,53- 3,14 mm 2,10 -2,56 mm
- Cabie diameter 45,98 — 48,00 mm 29,23~ 30,0 mm
Year of manufacture 2002 2002
Table 1: Technical data of the cables -
O EAN O BAP AT
BAPHE .m%m@zémm
/
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Structure of the test lengths:

The test specimens were assembled according to DIN VDE 0278-623:1997-01, table Ba, se-
quence A1 by the manufacturer. 2 test lengths were made (figure 1):

Test length 1: Test specimen with largest conductor size (150 mm?)

Test length 2: Test specimen with smallest conductor size (35 mm?)

Oversheath damage

Figure 1: Shematic structure of the test lengths 1 and 2

3. Test equipment

Equip.- | ca Equipment Type Manufacturer
No. .
32 * | Hochspannungsprifgenerator PGK 10 AC/DC BAUR
36 * | Hochspannungsprifeinrichtung Rack-Steiltrafo Eigenbau
483 * lisolationsmessgerit MEG(;?R BM BAUR
259 .
260 * | Stromwandler UGSS 306 Ritz
261 *
277 * | Voltmetereinheit HP 44701 A Hewlett Packard
(Data-Unix-Control HP 3852 A)
10 -13 * | Thermoelemente 0,5 mm NICr-Ni Rossel
*) Measuring equipment is calibrated based on national and international reference standards.
i Calibration certificates are to be inspected on request.

Table 2: Test equipment

The measurément uncertainty of the measuring instruments were calculated and archived by the RWE
Eurotest. They can be inspected on request.

R
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Realization-of t it

The calibration of conductor temperature was carried out according to DIN VDE
0278623:1997-01, annex 1, section A1.3.3, method 3: Test using a control cable (cable length
about 6.6 m).

Tests with largest and smallest conductor size
BIN VDE 0278-623: 1997-01, table 2, test specimen A1 and A2

Tests 1) Requirements Result |met 2y
A.C. voltage withstand (in air) 6.64 [1minat4 kv no break-
no breakdown down yes
Insulation resistance (in air) 86.7 |[=50MO > 50 MQ yes
A.C. voltage withstand (in water) |6.6.4 |1 minat4 kv no break-
no breakdown down yes
Insulation resistance (in water)
6.6.7 |>50MQ > 50 MQ yes

{oad cycling in air
- with largest conductor size

- with smallest conductor size 6.6.8 |63 Load cycles A
(90°C +5 10 10 K)

Load cycling in water
(Oversheath damage)
- with largest conductor size 6.6.8 |63 Load cycles 05
- with smallest conductor size (80°C +5 1o 10 K)

A.C. voltage withstand {in water)

664 |tminat4kV no break- yes ©~
Insulation resistance (in water) no breakdown down N
N
Examination N
6.6.7 |>50MQ > 50 MQ yes Y
T
Screen short circuit \/
6.6.12 3

6.6.10 {not applicable

1) DIN VDE 0278-623 section
2} annex ™y
3y According to agreement between the customer and the manufacturer this test is not
subject of the type fest.

Tahle 3: result of the tesis

RWE Eurotest Gesellschaft fiir Prifung - Englneenng Consulti :{é
Unterste-Wilms-Strale 52 - 44143 Dortmund . Tel: 0231 / 438 - 286} « Fax; 06231 / 43(—¥e-maﬂ mfo@rweeurotest com
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5. Overall result

The shrink straight joint 0,6/1 kV, type SVME 35 -150 mm? manufactured by Euromold N.V.
qualified in the type test according to DIN VDE 0278-623:1997-01(HD 623 $1:1 996-02)

w-ﬂﬁa-v,—,.w»j I i K
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Furomold

a Mexans Compuany

Installation instructions

Heat — Shrinkable — Straight - Joint
Type: SYME(S)

Table 1
Type Curgy, 0.6, Smm? Almm B/mm
TAM x5 O 4x1.5- & a0 A
SYME 4.5 18 4315 18 130 20
SUMES* v G o 28 AxB - 25 170 Vi
SVRME A x16 . BO 4% 18 - 8O 220 110
SYMIES ' 4 x 165 - G0 dx 14 . BO 230 11¢
SUMIE 4 r35 . G5 _Ax28 - B0 290 40
SYME 4 x35 - 1RQ A% 38 - 150 280 170
Syt 4 =95 300 4 x 85 -3060 450 230

B/ tam

1.

~

. Connect the conductors wif hexagsn

. Slip the inner heat-shyi

Remave outer cable jackets according fo
dimension "A” for the firsl cuble ond
dimension “B” for the second cable (see table
1 and see drawing).

Strip phuses-insulation down to the conductor
to the necessary dimension (half of the iength
of the contact +10mm),

Clean the outer cable juckets and the core-
nsulation in the area of the final position of
the heai-shrink tubes. Attention: Use only «
proper solverd which remains no grease on
the surface.

. Slip the greal heat-shrink fube (only one) over

the cable in it's porking position and slip #

phases {parking orea of this tubes is
which is prepared for dimension A)

compression connediors. Campr Zsfon ajays
from the middle to the edges 746 compbciors,
Aftention: Remove all ridge€ /if necgbsary. (In
case of Al-conductor ?

remain all the oven‘iow? capfact-protection

compound ufter crimping)/
tubes aver the
contacts  and  ceniref” Shrink  the tubes
heginning from the middle, to the edges.

Attention: In_ case of using o gas-burhes,

choose g soft flame. Don't focys the flame cﬂ“\

one peint fo long. Mova the flame on the
surface of the tubes coniinuolly, You con stop
1o haat the tubes when there are no pleats or
air bubbles under the fube and the adhesive
flows out at the ends of the tubes.

Slip the outer heat sheink tube over the whole
connection und centre {the overlap of the tube
to the auter sheath of the cables is equal on
both sides), Shrink the fubes in gecordance to
the working methods described in point 6.

. If the joint is cooled down to the environment

temperaiure if is ready for service,

L

Heat - Shrinkable — Straighi ~ Joint Type: SYME(S)

Drawing No.: NV-0949-1/E

Cabide: XLPE-Cable

Produce: 28.02.2002 1. Gerlifz

VYolloge: Uo/U = 0,6/T kY

Superviser 28.02.2002 J, Langowski

faromold GmbH « Aplobecker 5. 456 + Do44287 Dodmund « Tak 4 49{0] 231/94513-0 « Fox £4H{0)231/04513-22 + wetttivh, uuraneld@ocxans.com
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Heavy wall insulating tubes

Anplication

Heavy wall fubes offer good
insulating and mechanical
profection,

Tubes coatad with
thermoplastic adhesive can be
used for oli kinds of cable
repairs and seolings.

Product fectures

- Weather resistant

~ Excellent insuloting
performance

- Excellent mechanical stobifity
- Easy and fast insiallation

- Unlimited shelf ife

6 GFR

GT4 - GT9

Aoplicazione

I1ubi a forte spessore offrone
una buanag profeziona
meccanica e bolanfe,

| tubi con adesive
termoplostico interna possone
essere usalf per ripardzioni e
sigillature di cavi,

Caratteristiche

- Resistente agli agenii
atmosterict

- Ottime proprista isolanti

- Oifiing stabilitd meceanicn

- Fadiiitd ¢ rapidita di
installazione

- Tempo di stoccoggio fimitata

Annex: 02a




Material: Crosslinked modified pulyalefin
Cofourt black

Application lemperaiure;
Shrinking femperature:

Tensile sirengihs
Elongafion af break:

Theemal ogelng (168h /7 150 °C)
Tensile strength:
Elongation af break:
Briftlenass temporonts

Woier cbsorption
Fungus ond docoy resistance
Carbon black conjent (UY stab.)

-40 10 +85°C
125°C

23 N/mm?
600 %

71 N/ mm?
500 %
=40 °C

< 0,2%
pass rate §

=25 %

Chemical resistance {treatton with 0,1NNa $O, H 50, NaOH, NeCl}

DIN 53455 7 15O 37
DiN 53455/ 180 37

50 188

DINS3455 /S0 37
DIN 53455 / 13Q 37
DIN 53546 / 1SO R 812

DIN 53495 / 150 42
ASTM G 21
ASIM 2671

Annex; 02a

Tensile sirength: 21 N/t DIN 53435 7 150 37

Elongation af breck: 500 % DIN 53455/ 150 37
Breckdown voltags 40 kV/ mm DIN / VDE 303 pert 2
Voluine resishivity 0% Ohm cm IECS3

4 o
"+\ oA i ra WL A
A4 S AN /74
NL/
S A Ay IL R T e ) \\
il “.\_\}-
¢

oated Ref Uncoated Ref d/d: L
fBpe Trpe {rmrm) (mmy)

GT4-20  DSRIK19/6 GYe-20 DSRU 19/6 2376 2,4

GT4-30 DSRTK30/8 CTe-30 DSRU 30/8 3478 3,0

GTA-40  DSRTK38/12 GT9-40 DSkU 38/12 42/12 3,7

37T4-50 D3RIKS51/16 GT2-50 DSRU 51/16 56/16 41

GT4«70  DSRTK68/22 GTe-70 DSRU 68/22 73722 41

GT4-90  DSRTKB5/25 GT9-90 DSRU 83/25 90/25 4,1

GTE-120 DSRTK120/40 GT9-120 DSRU 120/40 130/40 4,2

Orders 1o Mexans Hallo Moin Office « Via Trento 30 - 20059 Vimercate (M) - Haly
Tal: ++39 039 686 9011 / 9021
Tel: 039 685 9010 / 9019

Expaort Soles

Yendiie liclio  Fox

Fox: ++3% 037 686 9028

039 686 9028
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Medium wall insulating fubes

Applicotion

Meadivm wall heat shyinkable
jubes operate as mechanical
profection of components,
Tubes coated with
thermoplostic odhesive con be
used for all kinds of cable
repair and sealings.

Product fegtures

- Waather resistant

- Good mechanical propertias
and stability

- Basy and fost instaliation olso

at low temperatures
- Unlimited shelf life

GI3 - GT8

Applicazione

Hubi @ medio spessore offrono
una buong profezione
meccanica.

Fiubi con adesive
termoplastico interno possono
essere usat] per ripararioni e
sigillature di cavi.

Corafteristiche

~ Resistante agli agenii
otmosferici

~ Buena siahilité e proprietd
meccaniche

- Facilittr @ rapidita di
installozione

- Tempo di stoccaggio illimitato

Annex: 02b
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Properiies
Materiol: Crosstinked modified polyclefin
Colour: block
Application temperaivre: <40 jo 85 °C
Shrinking temperctures 125 °C
Tensile strongths 23 Nfmuw? DHN 534557 150 37
Hongation ol breck: 400 % DIN 534557 50O 37
Tharmed ageing {168k / 150 °C 1O 188
Tensile strengfh 21 N/mm? DIN 53455 / 185G 37
Eongation ot breck: 500 % DIN 534525/ 50 37
Briwlensss temperalure 40 °C DIN 53546 / 150 R 812
Whater ahsorzition <{02% DIN 53495/ 150 42
Fungus and dacay reststonte pess rote ] ASTM G 21
Catbon black conlent {UVY stabl) 25 % ASTM 2671

Chamicod resisloncs (fFeatment with 0, NNG?SOﬁ, H?SO , NaOH, NaCl
4

Tensile strength; 21 N/mm? DIN 53455/ BO 57
Hongotion of break: 560 % DIN 53455 7 1850 37
Breckdown voliage AQ kY / e DIN / YDE 3083 port 2
Volume resisiivity 108 Ohm cm (ECo3
6
i z P e p—
TN S —
L/ N TN ’_m
i - T e e
%Jt L
Booied Ref Uncogted Ref o/ & L
ype _ fype . (o) (e} (m)
GT3-12 &T8-12 1273 2,0 1,5
ET3-20 MSRTK 15/6 GT8-20 MSRU 1576 19/4 L 2.2 1,5
GT3-30 MSETK 25/8 STE-36 MSRU 25/8 30/8 2.5 1,5
GT3-40 MSRTK 38/12 GTE-40 MSRUI38/12 41/12 2.5 1.5
GCT3-5Q MSETK 50/16  GT8-51) MZRU 50/16 56716 2.5 1,5
GT3.80 MSRTK 3/19 GT&-64 MSRU £3/19 69/19 2,5 1,5
G13-70 MSEIK 75/22  GTE-F MSRU 75/2% 31/22 2,8 1,5
G133 MSETK 95/25 G695 MSRU 95/25 101725 3,0 1,5
GT3-120  MORTK 115734 GY8-120 MSRU 115/34 124/34 3.0 1.5
GT3-140 MSRTK 140747 GTE-140 M3RU 140742 149742 3,5 1.5
GT3-168  MSRTK 160/50 ET8-160 MIRU 160750 149/50 3,5 1.5
GT3-T80 MSRIK 180/60 GY&-18G MSERU 180/60 189/60 3,5 1.5

Orders o; Nexons Halla Main Office - Via Trento 30 - Z0059 Vimercate M} - faly
Tal +-39 039 684 $011 F 9021 Export Sales  Fax: 4439 039 686 9028 Ne ¥YaNns
el 039 6B6 92107 901Y Vendile falio  Fox: 039 686 9028

Annex: 02b
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Annex; 03

QZugentlastete PressverbmderAI-, "

HO!{V

fiir Aluminiurs und Aldreyseife
nach IN 48201 und Aluminium-
kabel nach DIN VDE a29%

Werkstoff: Reinaluminium
Gherfliiche:  blank
L]

Die Vedsinder sind mb Kontaktfes gefifl
und in Plastibdolio clngeschweifil,

Non- tensmn compressmn Jomt
AL .

0kV-
for Al- and Al-alfoy conductors

acc. w DIN 48201 and alumirium
cables ace. o DIN VDE 0295

Materfal: Aluminium

Surface: uncoated

Conneclors filled with compound and sealed
in plastic.

Kennzahl

NABa et Verwenduag von 240 my' VPE-Kabols
empiehien wir den Einsalz von Verbindern mil ange-
paftem nnendurchmesser (,RMY-Serics,

Sekagrleiter sind mit dem entsprechenden Elasatz
rafidzudricken,

Zugestlasiete Pressverbinder entsprochen

DHN 46267, Toil 2.

Listen-Nr, Leiter- . Leiter- Leiter- ‘MaBein Anzahl der . Gewvichi
: ) querschnitt durchmasser durchmesser Press- | Pressungen 100 Stick
! mm i ram Binsaz mech, hydr. ca. kg
! : rinfire S0 VIXE (1295 BN A8201/5
Cat. no. Conductor Conductor Conductor Die Code  Dimensions Number of Weight
cross section diamuier diameier na, it compressions 108 pes.
SG..0m mnt mm o ! mech, hydr, APPIOX.
strand.  sofid VDE (1295 DIN 4820175 kigs.
16 ALU-ZE 16 25 51- 556 5,1 12 5.4 55 33 2z 1.5
28 ALULZE 15 35 G- 6.7 6,3 12 448 70 44 2.2 1.4
35 ALU-ZE 35 50 G6- 7,8 7,5 14 LLEY 85 5- 22 3,0
50 ALULZE 50 70 7,7 86 9.0 16 9.8 a5 5-5 22 3.8
70 ALLRZE 70 495 9,3 - 10,2 10,5 18 11,2 145 65 3-3 57
95 AMLU-£E 95 120 ELB- 120 1,5 22 £3,2 105 - 33 &89
120 ALU-ZE 120 150 12.5-13,5 14,0 22 14,7 105 6-0 3-3 84,6
150 ALU-ZE 150 185 13,9- 150 158 5 16,3 135 66 33 11,2
185 ALU-ZE 185 240 155- 16,8 17,5 28 18,3 125 66 3-3 16.4
240 ALU-ZE 240 300 i7,8- 19,2 20,3 32 0 145 B85 33 20,8
00 ALU-ZE 300 00 - 21,6 22,5 34 23,3 145 58 33 27,5
400 ALU-ZE 400 22,9-244 38 8,0 20 4-4 60,0
500 ALLLZE 25,7 - 27,6 al 29,0 210 4-d 82,5

When using 240 #). tim VPE cable see recommaent
2 conrector with adjusted inner dlameter

CRMV -mdes),

Seior shaped sonductors must b iounded with
special compression dies.

Compresslon joints, non kmsian, ace, o
[N 46267, part 2.
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RWE Eurotest GmbH - electrotechnical test laboratory

ﬂpomuoa No*(i)m2 15 _ Crp. 7018

4. MNposenenn TECTOBE H PEIYNTATH
PeanusznpaHe HA B3NHTAHUSITA
Kanm6pnpaﬂem Ha TemnepaTypaTa Ha TIpOBOAHNKA 68 USEBPIIEHO CBITIACHD DIN VDE

0278623:1997-01, npunémenue 1, paspea Al.3.3, meToa 3: Vianvrarui, M3MOA3BALIM KORTPONTHA |
rabnuua ( guminHa Ha kabena okono 6 6M). -

A3nuTasus ¢ BAR-TOASMO B HA-MAIKO ceﬁ-ei{i:ié HA NPOBOJHARA _
DIN VDE 0278-623: 1997-01, Tanuna 2, “Tecrosi.cepun Al i A2 j

 MsneTanun 1) Hauckpanns Pesyqray npemMunas | 2)
AC Hanpewxenue Ha cyxo (3p8 | 6.6.4 1.min rpu 4kV o3 riospena | A&
BBIAYX) . fe3 nospena _ :
CuIIpoTHBNEHHE HE 6.6.7 z 50 MQ > 50 MQ aa !1
H3I0RALUMATA (anyx) ,
| AC nanpesxenue na cyxo (sbs | 6.0.4 .min mpu 4kV fes nompena | na /
BOAA) Ger nospena
CHIPOTHBNEHHE HA 6.6.7 z 50 MQ > 50 MQ
H3onalmaTa (Bb8 BOJA)
LMKA#UHO HATOBApBAHE BLB
BBIRYX . ' 63 HaTORAPBALLK
- ¢ Hafi-ronemus paImep LHKbAA
MPOBOAHHK 6.6.8 {90°C +5 no 10K)
- ¢ Hafi-Mamkia pasmep
POBOAHUK
LIHK A HO HATOBAPBANE BbB .
A BOZA 63 naroBappany
- ¢ Haii-reneMifs pasmep ‘ UMKEa
NPOBOAHHK 6.6.8 (90°C + 5 mo 1K)
- ¢ Raf-ManKua pasmep '
MPOBORHHK .
AC Hanpexesune Ha cyxo (Bss | 6.0.4 1.min mpu 4kV Ges nonpega
BOAR)} Ge3 nospeaa ‘
CoNpoTHBNEHHKE Ha 6.6.7 2 50 MQ > 50 MQ
w3onausaTa (FLB BoAa) )
{(bco chendHenie Ha cxpaHa | 6.0.12 3
B 6.6.10 He npuaoxumo

1) DIN VDE 0278-623 paweﬁ
2) ﬂpnnomeawe o
3) CbraacHo cropasyMeHHe MEXAY KTHEHT W MPOU3BOANTES TO3M TECT HE'C npen /T 7a THITOBOTO
M3IHTAHME, :

. TaBnviug 3: PesyraTy 9T H3NUTAHHETO

RWE Eurotest Gesellschaft fiir Prﬁfun(:]\-'ﬁ/ngineenng Consulting mbH
Unterste-Wilms-Strafe 52 - 44143 Portmund - Tel: 0231 / 438 - 2861 . Fax: 0231 { 438 - 2634 - e-mall: info @ rweeurotest.com
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" sowig von PSA bei Lichtbogeneinwirkung

”"ﬂ 5’_,_

v Deutsche  *
“Akkreditierungsstelle

Deutsche Akkreditierungsstelle GmbH

Beliehene gemiR § 8 Absatz 1 AkkSteHeG i.Vim. § 1 Absatz. 1 AkkStelieGBV
Unterzeichnerin der Multilateralen Abkommen
von EA, ILAC und IAF Zuf gegenseitigen Anerkennung.

Akkreditierung

Die Deutsche Akkreditierungsstells GmbH bestitigt hfermit, dass das Priifiaboratorium
innogy SE- _ _
Opernplatz 1, 45128 Essen

Am Standort:

innogy SE
Eurotest’
Unterste-Waims-StraBe 52 44143 Bortmund

die Kornpetenz nach DIN EN ISO/IEC 17025:2005 besitzt, Prufungen in folg‘ n I_-en Bereichen
durchzufiihren: . SR

Hochspannungsgerite und -anlagen,- Niederspannuhgs-Schaitgerate«Kombmat;onen,
Kabel, Starkstromkabel:Garnituren, Press=und Schraubverbinder,
Isolierstoffe (Isolierdle), EMV; Erdungsaniagen, o

ra ol
~ ;___,__4/

.

-

Die Akkredstterungsurku nde gtlt nur in Verbindu ng mit dem Bescheld vom 20 10 2016 mit der
' der Ruckseite des Deckblatts un_d der foEgenden Anlage mit: insgesamt 09 Sesten

Registrieringsnummier. der Urkunde: D-PL-20575:01-00

Ha ocHoBaHue un. 36a, an. 3 o1
300N

Frankfurt.ait Main, 20/10.2016

Siedie pinwaise auf der Rickseile
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- DAKKS.
- . Deutsehe
7 Akkeeditiefungsstelle

Deutsche Akkreditierungsstelle GmbH

Anlage zur Akkreditierungsurkunde D-PL-20575-01-00
nach DIN EN ISO/IEC 17025:2005

Gultigkeitsdauer: 29.07.2016 bis 28.07.2021 Ausstellungsdatum: 20.10.2016

Urkundeninhaber:
innogy SE
Opernplatz 1, 45128 Essen

Am Standort:

innogy SE
Eurotest
Unterste-Wilms-StraBe 52, 44143 Dortmund

Priifungen in den Bereichen:

Hochspannungsgeriite und -anlagen, Niederspannungs-Schaltgerdte-Kombinationen, .

Kabel, Starkstromkabel-Garnituren, Press- und Schraubverbinder, \\\

Isolierstoffe {Isolieréle}, EMV, Erdungsanlagen, ¢ '\.\

sowie von PSA bei Lichtbogeneinwirkung \}]
!

Hoch- VDE 0432-1:2011-10 Hochspannungs-Priiftechnik — Teil 1: | Prifbereich:

spannungs- | DIN EN 60060-1:2011-10  |Aligemeine Begriffe und Wechselspannung bis

gerdte und |EN 60060-1:2010 Priifbedingungen. 600 kv

-anlagen |EC 60060-1:2010 Gleichspannung bis 350 kV
Stofispannung 1,2/50 us bis
1,6 MV

StoRspannung 250/2500 ps
bis 1,2 MV ™

Seite 1von 9
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- DAKKS
: " “Beutsche
-Akkreditierungsstalle

- Ausgabestan Sl : e
VDE 0434:2001-08 + Ber.  |Hochspannungs-Priftechnik -
1:2002-11 Teilentladungsmessungen.

DIN EN 60270:2001-08 +
Ber. 1:2002-11

EN 60270:2001

IEC 60270:2000

VDE 0682-411:2010-09 Arbeiten unter Spannung — Einschriankungen:

DIN EN 61243-1:2010-09  |Spannungspriifer - Teil 1: Kapazitive |Keine

EN 61243-1:2005+ - Ausfiihrung fiir Wechselspannungen |e  Zweifelsfreie

A1:2010 Uber 1 kv. Wahrnehmbarkeit der
IEC 61243-1:2003 + Cor. optischen Anzeige,
1:2005 + A1:2009 Abs. 6.2.2

o Zweifelsfreie
Wahrnehmbarkeit der
akustischen Anzeige,
Abs. 6.2.3

» Frequenzabhingigkeit,
Abs. 6.2.4

¢ Einfluss der eingebauten
Energiequelie, Abs. 6.2.6

e Priifung der
Eigenpriifvarrichtung,
Abs. 6.2.7

e Riittelfestigkeit,

Abs. 6.4.3
e Fallfestigkeit, Abs. 6.4.4
o Klimafestigkeit,

Abs. 6.4.6.

Giiltigkeitsdauer: 29.07.2016 his 28.07.2021 Ausstellungsdatum: 20.10.2016 Seite2von 9
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©Akkreditierungsstelle

VDE 0682-431-1:2015-09
DIN EN 61481-1:2015-09
EN 61481-1:2014
IEC 61481-1:2014

Arbeiten unter Spannung -
Phasenvergieicher - Teil 1
Kapazitive Ausflhrung flr

Woechseispannungen Giber 1 kV.

Einschrénkungen:

Keine

e Eindeutige
Wahrnehmbarkeit,
Abs. 5.2.6

s Frequenzabhdngigkeit,
Abs, 5.2,7

e Einfluss der
Energiequelle, Abs. 5.2.9

e Priifung der
Eigenpriifvorric
Abs. 5.2.10

e Riittelbestin
Abs. 5.4.3

¢ Fallbestd
Abs. 544

e Kli a})est" digkeit,

Abs./5.4'.

VDE 0682-431-2:2015-09
DIN EN 61481-2:2015-09
EN 61481-2:2014
IEC 61481-2:2014

Arbeiten unter Spannung —
Phasenvergleicher — Teil 2; Resistive
{ohmsche} Ausfihrung fir
Wechselspannungen {iber 1 kV bis
36kv.

Einschéﬁﬁ(u ngen:

Keine
¢ ELindeutige
Wahrnehmbarkeit,
Abs. 5.2.5
Frequenzabhdngigkeit,
Abs. 5.2.6
Einfluss der
Energiequelle, Abs. 5.2.%_

Eigenpriifvorrichtung,

Abs. 5.2.9
Rittelbestdndigkeit,

Ahbs, 5.4.4
Fallbestandigkeit,

Abs, 5.4.5
Klimabestédndigkeit,

Abs. 5.4.7.

L]

Priifung der N

VDE 0101-2:2011-11
DIN EN 50522:2011-11
EN 50522:2010

Erdung von Starkstromanlagen mit
Nennwechselspannungen lber 1 kV.

Einschriankung:

Nur Erdungs ssu} gen
ge__gnéﬁ AnhﬁZg L./n

Giiltigkeitsdauer: 29.07.2016 bis 28.07.202%

Seite3von 9
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T Akkrediderghessielle

Nieder-
Spannungs-
gerite und
-anlagen

VDE 0660-600-1:2012-06
DIN EN 61439-1:2012-06
EN 61439-1:2011
|EC 61439-1:2011

Niederspannungs-
Schaltgerdtekombinationen ~ Teil 1:
Allgemeine Festlegungen.

VDE 0660-600-5:2015-10
DIN EN 61439-5:2015-10
EN 61439-5:2015

IEC 61439-5:2014 +
Cor.:2015

Niederspannungs-
Schaltgeratekombinationen - Teil 5:
Schaltgerdtekombinationen in
offentlichen
Energieverteilungsnetzen.

VDE 0660-505:1998-10
DIN VDE 0660-505:1988-10

Niederspannungs-
Schaltgerstekombinationen; Teil
505: Bestimmung fiir
Hausanschluflkéasten und
Sicherungskésten.

VDE 0682-306-1-2:2015-08
DIN EN 61482-1-2:2015-08
EN 61482-1-2:2014
IEC 61482-1-2:2014

Arbeiten unter Spannung -
Schutzkleidung gegen die
thermischen Gefahren eines
elektrischen Lichthogens - Teil 1-2:
Priifverfahren — Verfahren 2;
Bestimmung der Lichtbogen-
Schutzklasse des Materials und der
Kleidung unter Verwendung eines
gerichteten Priiflichtbogens (Box-
Test). '

GS-ET-29:2011-05

Zusatzanforderungen fir die
Priifung und Zertifizierung von
Elektriker-Gesichtsschutz,

PIP001:2016-07

RWE International SE - RWE
Eurotest: Priifung der
Storlichtbogenfestigkeit von
Schutzkleidung.

VDE 0122-1:20612-01
DIN EN 61851-1:2012-01
EN 61851-1:2011

IEC 61851-1:2010

Elektrische Ausriistung von Elektro-
Strafenfahrzeugen ~ Konduktive
Ladesysteme fir Elektrofahrzeuge -
Teil 1: Allgzemeine Anforderungen.

VDE 0122-2-2:2002-10
DIN EN 61851-22:2002-10
EN 61851-22:2002

IEC 61851-22:2001

Elektrische Ausriistung von Elektro-
Straflenfahrzeugen ~ Konduktive
Ladesysteme flr Elektrofahrzeuge -
Teil 2-2: Wechselstrom-Ladestation
fiir Elektrofahrzeuge.

Giiltigkeitsdauer: 29.07.2016 bis 28.07.2021

Ausstellungsdatum: 20.10.2016

|
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usga

DIN EN 50160:2011-02

Merkmale der Spannung in

Priifbereich:

EMV
EN 50160:2010 + Cor.:2010 | 6ffentlichen Messungen bis 2000V und
Elektrizitdtsversorgungsnetzen, 1000 A.
VDE 0848-1:2009-08 Grundnorm zu Mess- und Prifbereich:
DIN EN 50413:2009-08 Berechnungsverfahren der Messung der elektrischen
EN 50413:2008 Exposition von Personen in und magnetischen Felder
elektrischen, magnetischen und von 0 - 30 kHaz.
elektromagnetischen Feldern (0 Hz
bis 300 GHz);
Kabelund |VDE 0271:2007-01 Starkstromkabe! - Festlegungen fir {Einschrinkung;
Leitungen |DIN VDE 0271:2007-01 Starkstromkabel ab 0,6/1 kv fur Kein Brennverhaiten.

besondere Anwendungen.

VDE 0276- 603:2010-03
DIN VDE 0276-603:2010-03
HD 603 §1:1994 + A3:2007
Teile 0; 1; 3-G und 5-G

Starkstromkabel - Teil 603:
Energieverteilungskabel mit
Nennspannungen Uo/U 0,6/1 kV.

Einschrankung:
Kein Brennverhalten.

VDE 0276-605:2009-07
DIN VDE 0276-605:2009-07
HD 605 52:2008

Starkstromkabel - Teil 605:
Ergénzende Prifverfahren.

Einschrankung:

Kein

+  WeiterreiBwiderstand

« Druckpriifung

o Bestimmung der Hédrte
von Elastomeren
Isolierhiillen und
Minteln

»  Umweltbestdndigkeit
UV; Bewitterung;

«  Wickelprifungen

« Biegepriifungen

+ Torsionspriifungen

» Abriebpriifung

»  Kerbkraftprifung

+ _ Verzinkungsgiite

« Steifigkelt

« Thermogravimetrische
Priifung

+  Wasseraufnahme durch
Kapazitdtsmessung

« Vernetzungsgrad von VPE

= Durchiaufspannungs-
prifung

«  Brandprifungen.

Ausstellq[gsdatum: 20.10.2016

Seite Svon 9
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VDE 0276-620:2010-11
DIN VDE 0276-620:2010-11
HD 62052:2010 Teile 0,
und 10-C

Starkstromkabel - Teil 620;
Energieverteilungskabel mit
extrudierter Isolierung fiir
Nennspannungen Ug/U 3,6 / 6 kV his
20,8 /36kv.

Einschrinkungen:
Kein

« Brennverhalten
+ Langzeitpriffung.

VDE 0276-626 + A1:1958-
07

DIN VDE 0276-626 +
A1:1998-07

HD 626 51 + A1:1997

Starkstromkabel - Teil 626: Isolierte
Freileitungsseile flir oberirdische
Verteilungsnetze mit Nennspannung
Uo/U (U} 0,6/1 (1,2) kV.

Einschrankung:
Bei HD 626 51 + Al: nur Teil
4F

[EC 60840:2011-11

Power cables with extruded
insulation and their accessories far
rated voltages above 30 kV (U =36
kV) up to 150 KV (Um = 170 kV) -
Test methods and requirements.

Einschrankung:
Ohne Brandprifungen.

Starkstrom-
kabel-
Garnituren

VDE 0278-393:2015-10
DIN EN 50353:2015-10
EN 50393:2015

Priifverfahren und
Priifanforderungen fir die
Garnituren von Verteilerkabeln mit
einer Nennspannung von 0,6/1,0
{1,2) kv.

VDE 0278-442:2006-01
DiN EN 61442:2006-01
EN 61442:2005
IEC 61442:2005

Prifverfahren fiir
Starkstromkabelgarnituren mit einer
Nennspannung von 6 kV (U = 7,2 kV)
bis 36 kV (U = 42 kV).

VDE 0278-629-1:2009-07
DIN VDE 0278-629-1:2009-
o7

HD 629.1
A1:2008

52:2006 +

Priifanforderungen fir
Kabelgarnituren fiir Starkstromkabel
mit einer Nennspannung von
3,6/6(7,2) kV bis 20,8/36(42) kV -
Teil 1: Kabel mit extrudierter
Kunststoffisolierung.

VDE 0278-625-2:2008-07
DIN VDE 0278-629-2:2008-
a7

HD 629.2 52:2006 +
A1:2008

Prifanforderungen far
Kabelgarnituren fir Starkstromkabel
mit einer Nennspannung von
3,6/6(7,2} kV bis 20,8/36(42) kv -
Teil 2: Kabel mit massegetrankter
Papierisolierung.

Giiltigkeitsdauer: 29.07.2016 bis 28.07.2021

Ausstellungsdatuwmlﬁ

Seite6von 9
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Akkrediticrungsstelle

|EC 60502-1:2008-11

Power cables with extruded
insulation and their accessories for
rated voltages from 1 kV (Un = 1,2
kV) up to 30 kV (U = 36 kV) - Part
1: Cables for rated voltages of 1 kV
{Un=12kV)and 3 kV (Un = 3,6 kV).

IEC 60502-2:2014

Power cables with extruded
insulation and their accessories for
rated voltages from 1 kV (Un = 1,2
&V) up to 30 kV {Un = 36 kV} - Part
2: Cables for rated voltages from 6
KV {Un=72kV) upto 30 kV (Un =
36 kV).

I1EC 60502-4:2010-12

Power cables with extruded
tnsulation and their accessories for
rated voltages from 1 kV {Un = 1,2
kV) up to 30 kV (Um = 36 kV) ~ Part
4: Test requirements on accessories
for cables with rated voltages from 6
kv (Un=7,2 kV) up to 30 kV (U =

36 kV).

Prefi- und
Schraub-
verbinder

VDE 0220-100:2004-03
DIN EN 61238-1:2004-03
EN 61238-1:2003

IEC 61238-1:2003

Pressverbinder und
Schraubverbinder fiir
Starkstromkabel fiir
Nennspannungen bis einschlieilich
36 kV (Um = 42 kV) ~ Teil 1:
Priifverfahren und Anforderungen.

Giiltigkeitsdauer: 29.07.2016 bis 28.07.2021

Aussteflungsdatum: 20,10.2016

- _:E f/
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Isolierstoffe

VDE 0370-2:2013-11
DIN EN 60422:2013-11
EN 60422:2013
IEC 60422:2013

Isolierdle auf Mineraléibasis in
elektrischen Betriebsmitteln —
Leitlinie zur Uberwachung und
Wartung. '

Einschrankungen:

Keine

e Farbe und Aussehen,

Abs, 5.2

Ablagerungen Schlamm,

Abs. 5.8

e Grenzflaichenspannung,
Abs. 5.9

e Partikel, Abs. 5.10

» Oxidationsstabilitat,
Abs. 5.7

¢ Flammpunkt, Abs. 5.11

e Mischbarkeit, Abs. 5.12

e Pourpoint, Abs. 5.13

e Dichte, Abs, 5.14

e Viskositit, Abs. 5.15

e PCB, Abs. 5.16

o Korrosiver Schwefel,
Abs. 5.17

¢ Gehalt Dibezyldisulphid
(DBDS), Abs. 5.18

Gehalt an Passivatoren,

VDE 0370-5:1996-03
DIN EN 60156:1996-03
EN 60156:1995

iEC 60156:1995

Isolierfliissigkeiten ~ Bestimmung
der Durchschlagspannung bei
Netzfrequenz - Priifverfahren.

Abs. 5.19. ﬂ

VDE 0370-20:1998-03
DIN EN 60814:1999-03
EN 60814:1997

IEC 60814:1997

fsolierfiiissigkeiten -
Olimprégniertes Papier und
olimpragnierter Pressspan -
Bestimmung von Wasser mit
automatischer Karl-Fischer-Titration.

VDE 0380-2:2005-01
DIN EN 60247:2005-01
EN 60247:2004

IEC 60247:2004

isollerfliissigkeiten ~ Messung der
Permittivitdtszahl, des dielektrischen
Verlustfaktors (tan 8) und des
spezifischen Gleichstrom-
Widerstandes.

Glltigkeitsdauer: 29.07.2016 bis 28.07.2021

Seite8von 9
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VDE 0370-31:2004-04
DIN EN 62021-1:2004-06
EN 62021-1:2003
[EC 62021-1:2003

isolierflissigkeiten — Bestimmung
des Sauregehaltes - Teil 1:
Automatische potentiometrische
Titration.

E VDE 0278-655-1:2015-08
E DIN EN 50655-1:2015-08
prEN 50655-1:2015

Kabel und isolierte Leitungen -
Garnituren -

Materialcharakterisierung — Teil 1:

Fingerprintprifungen flir
Reaktionsharzmassen.

Einschrankung:
Keine Volumenschwindung.

VDE 0355-3-8:2014-03

DIN EN 60455-3-8:2014-03
EN 60455-3-8:2013

IEC 60455-3-8:2013

Reaktionsharzmassen flir die
Elektroisolierung - Teil 3:
Anforderungen an einzelne
Werkstoffe — Blatt 8:
Reaktionsharzmassen flir
Kabelgarnituren.

Einschrdnkung:
Keine Volumenschwindung.

Gliltigkeitsdauer: 29.07.2016 bis 28.07.2021

Ausstellungsdatum; 20.10.2016
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Hemcxu Opran 3a Axpeauranus OO/

Br3noxeHo cropes pasjen u noapazzen 1 ot 3akod 3a axpenurupamure ( AkkStelleG)
i BBEB BPb3Ka C paszfen | 1 mogpasznen 1 oT 3aK0H 3a perylupaHe Ha akpeuTrpaInTe
TToamucany MHOTOCTPAHHUTE CIIOpa3syMEHHS Ha

EA, ILAC u IAF 3a B3aAMHO NIpH3HaBaHe

AKPEJUTATIUS

Hemckuar Opran 3a Axpeauranusg OO/ ynocToBepssa, Yye H3NHATaTEIHAT
sabopaTopus

Huoru CE
Onepuiviaty 1, 45128 Ecen

Mecronaxo:xgeHue:

Muorn CE
Eporect
Yurepere-Yunmce-pace 52, loprmynn

e xomreTerTHa criopest yenosusta Ha DIN EN ISO/IEC 17025:2005 a nposexza
H3IIUTANNS B CJIETHUTE 001acTH:

Ypenu ¥ cHLOpBIKEHNST BHCOKO HANIPEIKeHHe, KOMOMHALMH HHCKO HANPeKEHHE &
KOMYTHpPAIIH YpeaH, kaGeau, TapHATYPH 332 CHIIHOTOKOBH KaGeld, NpecoBd H \\-\
BHHTOBH CheAMHHTEH, H30JAUHCHHN MaTepuaan (M30/IAHOHHY Maca), I
Exnexrpomaraatua chemecrumoct { EMC), 3azeMuTeIHN CHOPBIKeHHs, KAKTO H \
JHYHM NPeJHa3sHH CPeACTBA NPH eIeKTPOALI0OBO Bh3jelcTBie

CepruduxarsT 38 aKpeJUTAIMA € BATHJESH CaMO ¢ H3BECTHETO 3@ aKPSAUTALHS OT
20.10.2016 r. ¢ akpemuranuonen Homep D-PL-20575-01 u e Bammnen go 28.07.2021 v.
Toii cuabpKa 3arapHaTa CTpaHHIa, I'5p0a Ha 3aTIaBHaTa CTPaHUIA M CIE/BAIIOTO

TIPHIIOKEHHE OT 000 9 CTpaHuI(.
Perucrparmones Homep Ha ceprudukara: D-PL-20575-01-00 | I/ :
Ha O.CHOBaHVIe un. 36a, an. 3
Opanxdypt Ha Maitn, 20.10.2016 . Juror, Wk, Pasdgy Ermep 07 300
P’LKOBOI_{HT&TI Hanpaaneﬂne
TTOITHC '
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NPUNOXEHUE Ne 2.6

OEKNMAPALUA

Ot FAHYO XENEB FAHEB EIH 6204087645

VIIPABUTEN HA ouPMA “ MAKPUC —~ T'TIX “ 004,

CLC CEOATMULE B re. Cooust, YA "APX. @PAHK fToig PANT " Ne1b
EYJICTAT 113030261

DEKINAPUPAM, ye:

ODEPTUPAHUTE OT ouPMA MAKPUC-IMIX OO0 CELEQAUHUTEIHU MY®IA 3A KABEINA
0,6/ KV C PVC KM30NAUUA W OBBUBKA, OT 16 MM2 0O 240 M2,
TOMNOCBUBAEMM CBHLOTBETCTBAT HA  U3UCKBAHUATA  HA  TAPAITPA®GH
"X APAKTEPUCTUKA HA MATEPUATIA” N "CBHOTBETCTBUE HA NMPEANOXEHOTO U3ITBLNHEHUE C
HOPMATHBHO-TEXHUYECKUTE JOKYMEHTU” OT JOKYMEHTALMATA 3A YMACTHUE.

HacToswara Aeknapauusi nogaepam BbB Bpb3Ka € yyacTue B ,,0TKpuTa” Mo BUA
npoueAypa 3a CK/0YBaHe Ha PaMKOBO CrOpasyMeHue ¢ npeamer: :

JOCTABKA HA APMATYPA 3A KABEIU U INTPOBOAHNULNA
PE®. Ne PPD 19-009

- opraxusupana ot "HE3 PASMNPEAENEHUE BBLITAPUA” ALL

(L)
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1.

2.

_— /" HHCT PVEKITNS 3A CHXPAHEHUE 1
[
TPAHCITOPTHPAHE

TEPMOCBUBAEMU ChENAMHUTETHA MY®H 3A HH

Conxpanenne: ‘
TepmocBuBaemuTe cxenuauTean Mydu HH ce chXpansBar B CyXu | 3aKpHTH
MOMEIICHHS B CTAHKAPTHATE HM OIIAKOBKA,

TpancnopTHpaHe:

TBPMOCBHBRBMHT& CheIHHATCIHNI MYQl)PI HH ce TPaAaHCHOPTUPAT B CTAHAAPTHATA
HM OIIAK0OBKA.

MAKPUC-TTIX OO
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PEMOHTHU PBKABY CbC CTOMAHEH MNMPO®UIT (LIKAM), 3A KABEJTA
N0 240 MM?C PVC/PE 3ALLVTHA OBBUBKA, TOTIJTOCBUBAEMM
TAN: GT 11 ...

NPON3BOOUTEI: NEXANS ITALIA S.p.A. - UTAJTNA

KATANOI POWER CABLE ACCESSORIES FOR LOW, MEDIUM AND
LOW-HIGH VOLTAGE, 2016
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MEAT-SHRINKABLE ADHESIVE LINED WRAP AROUND REAPIR SLEEVE

Application

GT11 is an adhesive lined wraparound sleeve, while GT11R is a fiber
reinforced version,

ideal for joint outer sheath rebuilding on both £V and MV applications
when space is limited, or when parking the outer jacket tubing is difficult.
GT11 R provides superior impact and cut through resistance.

Technical characieristics

Material Crosslinked polyolefin

Colour Black

Continuous aperating temp. -40°C to +135°C

Minimum shrink femp. 125°C

Density - 1,1 g/cm®x10% ASTMD-1505/150R1183

Tensile strength 20+25 N/mm? ASTM D-412 / 1SC 37

Ultimade elongation 500%-+600% . ASTM D-412 /180 37 -

Dielectric constant <5 IEC 250

Volume resistivily >1x1030hm.cm  [EC 93

Dielectric. strength >15 kV/mm 1EC 243

Water absorption <0,2% ] DIN 53495 /15O 92

Fungus and mildew resistance Vapplied: 1,with: GLO ASTM G 21

Contents of carbon black  >2,5% ASTM 2671

Chemical resistance (Treatment with G, 1NNa25C4, H2504,
NaOH, NaCl)

2 assupplied | T wall shickness | -
type Fu after full recove
P recovery i

(mm} (mm) (m)

GT11-34 /GT11-34R 41/10 2,5 10

GT11.50 / GT11-50R 55/15 2,5 1,0
GT11-75 /GT11-75R 75/22 2,8 1,0 - L |

GT11-105/GT11-105R | 105/3C 3 1,0

GT11-120/ GT11-120R 120740 3,5 1,0

GT11-146 / GT11-146 R 146/38 3,5 1,0

GT11-164 / GT11-164 R 164/42 3,5 1,0

GT11-200/ GT11-200R | 200/55 3,5 1,0

80







IIPUAOKEHME Ne 2.11







7 R -
P

A

- - i
" SHTUT PRUFTELD FIR ELERTRISCHE HOCHLEISTUNGSTECHNIK® Gvisn [[[BTH] PL

/ BRERLEN iﬁ

flo
' Independent, accredited testing stalion - Member laboratory of 5TL and LOVAG

TEST REPORT

NO. 1569.0589.6.297

Euromold NV. a NEXANS Company CLIENT
ZUID i - industrielaan 12

9320 frembodegem

BELGIUM

rd

NEXANS [alia Spa. MANUFACTURER
Contrada Tesino 1818
63035 OFFIDA, (AP}
[TALY

Transition joint for three-core belted cable with impregnated paper
insulation to three single-care cables with extruded plastic insulation

' TPAGTM3T385CY : TYPE
1 test sample MANUFACTURING
NO.
Rated voltage Uyt 6825771 ky  RATED )
Highest voltage for equipment Uy, 12 kY ETV‘;':JA;}ET‘I‘_’;HCS %
Rated cross-section range 95.300 mm? clent \
P
| ,\'
IEC 60055-1: 2005-05 Edition 5.1 NORMATIVE b
DOCUMENT Nob
Test series 2.3 RANGE OF TESTS
PERFORMED
14 0 24 July 2006 DAYE OF TEST
See Sub-clause 4.7 !____Wﬁ_ﬁ_ﬂ‘_mﬂm,.,._ﬁ_:,n—.?EST-RESJ‘JL 4
weazady ¢3 {41 i ﬁét‘éﬁﬁﬂ&
Ha ocHoBaHue un. 36a, an. 3 Ha ocHosakue |n. 36a, an. 3 | - / 7
oT 30m ot 30I1 = y
H. GLABSCH L WITTWER
Head of tes faboratories Test engineer in charge o

Berlin, 20 April 2007

e o . ) o e
SN x (g TG 0 GEREs Fonsoc G-

2 A - ¢
(G G Al /_xaé LG L .35[(’366// C&c CTOLAT —
F e Colnd) T FD (‘/Z Y/ A G et O PN
/’/( \f / %/&/{; /{,«C‘m?m(_p/& IR; 67‘7“

Droicennr
ARk aulinroingh
i

Independent test laboratory, acrediled by Deutsche Akigeditierungsstelie Technik (DATech] eV, in the fiekds of hy, apparatus
and swilchgear, power cables and powet cable atcessories, Iv. apparaius and swichgear instaliation equipmerl and

switching and controf equipment. Lol it ”V . )
Ly pX L FVS ¢ L
QLT Clore ) DAT - P - 019/92
. >
IPH -LANDSBERGER ALLEE 378 -D-12681 BERLIN-TEL. 030/54 96 02 Q0 FAX 030/54 96 02 22




INSTITUT (FRUFFELD FOR ELEKTRISCHE HOCHLEISTUNGSTECHMIK® GMBH

TEST REPORT NO. 1569,0589.6.297

Contents Sheet
1. Present at the test 3
2. Test performed 3
3 Identity of the test object 4
31 TYechnical data and characteristics 4
32 Identity documents 5
4, Test series 2.3 6
41 Tesl laboratory 3]
42  Normative document 6
43 Required test parameters 6
44 Tesl atrangement 7
45 Test and measuring circuits 8
45  Teslresults .12
47  Assessment of test series 2.3 18
5. Photos 19
6. Oscillograms 20
7. Drawings 23
8. Identification of test cables 33
This t‘}ast docliment consists of 34 sheets,

Distributizn Copy No: 1

Copy No. 1 in English:

The test resulls refate only lo the objec! lested,
This document is conflidential ¥s lransfer to third parties as well as s feproduction

Euromold NV. a NEXANS Cormpany

i exlracis require the consent of the client

SHEET 2




- A -
INSTITUT PROFFELD ) BFLECTRISCHE HOCHLESTUNGSTECHNIK® GMBH
)

~

1. Present at the test

Mr.  Wittwer IPH test engineer in charge
Mr.  Borcher, Ronald IPH test engineer {short-circuit tests)

Mr.  De Ridder Euromold NV, a NEXANS Compaﬁy (partally present)

2. Test performed

The complete test series 2.3 in the following order:

Sequence of tests Test Type of test
2.3 1 DC withstand test »
AC withstand test ¥
Thermal short-circuit test {conductor)

Dynamic short-circuit test {conductor)
impulse lest
AC withstand test \\:

i [N

Notes: < P
W EC 80055: 2005-03 requires only one of either tests
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3. {dentity of the test object

3.1 Technical data and characteristics

The technical data and characteristics of the test ohjects are defined by the following parameters
and specified by the cliant.

Test object: Transition joint for three-core belted cable with impregnated paper insulation
to three single-core cables with extruded plastic insufation
Type: 24GTM3.1.385CY
Manufacturer: NEXANS ltalia Spa.
Serial No. 1 test sample
Year of 2006
mantfacture:
Rated
characteristics: Rated voltage Ug7/u 6.35/11 kv
Highest voltage for equipment U 12 kv
Rated cross-section range 95,300 mm?
Design: Design of joint Heat-shrink transition joint with tin plated
crimp connector, hexagonal crimped, with
ail barrier
Type of joint I (without impact strength at ambient
temperature}
Cable 1 Belted cable with mass-impregnated paper insulation
Cable 2 Three single-core cable with extruded plastic insutation
Cable marking 1 3x185 SM, Cu paper-insulated; 17 kv
2 1x185 RE, Alu XLPE-insulated: 11 kv
Manufacturer Cable 1 KUNMING CABLE

Manufacturer Cable 2 Nexans Hellas
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3.2 ldentity documents

TEST REPORT NO; T 69@8 5,247 SHFET 5

S

The manufacturer confirms that the test object has been manufactured in compliance with the
drawings given in this document, IPH did not verify this compliance in detail. The identity of the test
object is fixed by the following drawings and data submitted by the client:

Name of drawing Drawing No. Date of drawing Author Notes
Jointing Instruction IMB57hi 19042006 Nexans Sheets
24GTM31...CY 2310 32
Sheet 1-10

Entry of test objects at [PH: 13 july 2006
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4. Test series 2.3

4.1 Test laboratory

High-voltage test laboratory, high-voltage hall 2 and
Low-voltage test laboratory, test room 2

4,2  Normative document

IEC 60055-1: 2005-05 Edition 5.1

4.3 Required test parameters

Test No. Type of test Required test parameters
1 DC withstand test Test voltage 6 x Uy 38 kv
Duration of test; 15 min
Polarity: Negative
2 AC withstand test Test voltage 4.5 x U 285 kv
Test frequency: 50 Hz
Duration of test: 5 min
3 Thermal short-circuit test Short-circuit-conductor
(conductorn) final temperature: 160 °C
Number of short-circuits: 2
4 Dynamic shor-circuit test Peak short-circuit current: 68 KA
{conductor) Duration of short circuit: min. 10 ms
Number of short-circuits: 1
5 imputlse test Front time: 1.2 ps
Virtuial time to half value: 50 ps
Test voltage: 95 kv
Number of impulses: 16 impulses
Polarity: pos./neg.
Conductor temperature; 9,
6 AC withstand test Test voltage 2.5 x U, 16 kY
Test frequency: 50 Hz
/' \ Duration of test 15 min
Notes:

(T

BERLEIK 75

SHEET 6

]
Since IEC 60055: 2005-05|gives test voltage parameters only for 6/10 (12) kV and not for
6.35/11 {12) kV, the highel parameters were taken from CENELEC Document HD 629.2 $2: 2006.

¢
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4.4  Test arrangement

The accessory was tested on one test line. For this, the client had mounted the transition joint
under test of 24GTM3.1.385CY type (test object 1) onto an altogether approx. 7-m cable line of
3%185 SM, Cu paper-insulated; 11 kV and 1x185 RE, Alu XLPE-insulated; 11 kV type, The test
object was centrally arranged, spaced by approx. 3 m. To apply the test voitage, the test line had
additionally been equipped on each side with sealing ends {made by Euromold).

Alf test voltages were applied to the care against the cable screen and the armouring, which were
connected to the test earth,

The tests did not start eatier than 24 hours after the installation of the accessories on the cable
lines.

4,41 DC withstand test (test 1)

Test arangement to EC B1442: 2008, Clause 5,

The test voltage was applied subsequently to each of the conductors. The conductors were not
under test and the screen was earthed.

4.42 AC withstand test (test 2)

Test arrangement to [EC 61442: 2005, Clause 4,

The test was three-phase. The three phase-displaced voltages were supplied by three single-ph
transformers in star arangement with earthed neutral point. //a

4.4.3  Thermat short-circuit test {conductor) (test 3)

Test arrangement to IEC 61442: 2005, Clause 11.

The cable conductors were tested three-pole. They were connected directly to the short-circuit test
circuit, The other cable end was short-circuited by a bar.

4.4.4 Dynamic short-circuit test (conductor) (test 4) m\}
),
Test arrangement to [EC 61442: 2005, Clause 12. ""13,‘_
See Sub-clause 44.3 . - \
N

445 Impulse test (test 5)

Test arrangement to IEC 61442: 2005, Clause 6.

The test voltage was applisd subsequently to each of the conductors, The conductors were not
urnider test and the screen was earthed.

446 AC withstand test {test 6)

Test arangement to CENELEC Harmanisation Document HD 628 S1 November 1996 + A1: 2007,
Clause 4.

See Sub-clause 4.4.2
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4.5  Test and measuring circuits

451  DC withstand test {test 1)

Technical data of test circuit

GC voltage source

Test transformer:

Rectifier;

Stnoothing capacitor:

Rated voltage
Rated power

Rated frequency

Rated voltage
Rated current

Capacitance

Technical data of measuring circuit

100 kv
8 kVA
50 Hz

135 kv
15 mA

10 nF

Measuring point

Measured quantity

Measuring sensor/device

Technical parameters

1 Test voltage Ohmic divider with MU171 | Ratio 560
{TURD) peak voltmeter
Gl
E - G PO
1
E Supply

Tr Test transformer with variable transformer connected in series

GF Rectifier

Cg  Smoothing capacitor

1 Measuring point

PO Test object

Figure 1:  Test and measpiring, circuit for the DC voltage withstand test
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452 AC withstand test {tests 2 and 6)

Technical data of test circits

Three-phase AC voltage source

Test transformer: Rated vollage 50 kv
Rated power 44 kvA
Rated frequency 50 Hz

Technical data of measuring circuit

Meastiring point Measured guantity Measuring sensot/device Technical parameters
1,23 Test voltages Measuring winding in test | Calibration of the
L1, L2 L3 transformer and internal display in peak/square
voltage display (TURD) root

I3 Tr
FO
El]
o J. I\\‘
i ‘\,\\
)

£ Supply k.
Tr  Test transformer with variable transformer connected in series {‘ SR
1 Measuring point g

PO Test abject

Figure 2 Test and measuring circuit for the AC voltage withstand test {representation of a
single-phase unit)
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4.5.3  Thermal short-circuit test (conductor) {test 3)

T Dr |1 Z U
1]
3
5

PO ‘\' I ] j 2’4ﬁ]

T Short-circuit transformer

z Test circuit impedance

Dr Making switch

u Measurement of voltage drop or transient voltage, resp,
[ Measurement of short-circuit current

PG Test object

Figure 3:  Test and measwring circuits for the three-pole short-circuit tests of the cable
condeuciors

4.5.4  Dynamic short-circuit test (conductor) (test 4)

See Sub-clause 4.5.3
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,

455 Impulse test (test 5)

Technical data bf test circuit

Impuise circuit  Number of stages n = 2
Impulse capacitance C; = 70 nF
Loading capacitance Cy = 15 nfF
Damping resistance Rp = 122 Q
Discharge resistance Re = 1100 Q
Technical data of measuring circuit
Measuring point | Measured quantity | Measuring sensor/device Technical parameters
1 Test voltage R divider of SMR 10/770 type (TuRD) | Ratio 466.7

with digital measuring instrtument of
DMI 551 type (HAEFELY) and TDS 220
digital oscilloscope (Tektrorix)

Gl ZFS Rp

Gl Rectifier Ry Damping resistance
Cs  |lmpulse capacitance Cp Loading capacitance
7FS  Spark gap PO Test object

Re  Discharge resistance 1 Measuring point

Figure 4 Test and measuring circult for the impulse voltage test
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4.6 Testresults

4.6.1 DC withstand test {test 1)

Polarity; Negative
Duration of test after having reached fulf voltage: 15 min
Test temperature: Ambient temperature 25°C

Conductor temperature 25°C

Test set-up
Auncifiary sealing end
Test voitage Result
Test ohject
No, of test | Voltage applied Earthed kv
object to
Conductor t1 § L2, L3, screen -38 No distuptive discharge
1 Conductor L2 | L1, £3, screen -38 No disruptive discharge
Conductor L3 | L1, L2, screen -38 No disruptive discharge

Notes: -
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462 AC withstand test (test 2)

SHEET 13

Duration of test after having reached full voltage: 5 min
Test frequency: 50 Hz
Test temperature: Ambient temperature 25°C

Conductor temperature 25°C

Test set-up
Auxiliary seallng end
Test voltage Result
Test abject
No. of test  |Voltage applied Earthed kv
object to
Conductor L1 Screen 285 No disruptive discharge
5and 6 Conductor L2 Screen 285 No disruptive discharge i\
AN
Conductor £3 Screen 285 - |No disruptive discharge kr\"‘\\

\ e
Notes: \

Voltage applied three-phase.
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4.6.3  Thermal short-circuit test {conductor) (test 3)

Test object:

Condition of test object before test
Connection of the test object:

Short-cireult point:

No, 1

Prestressed

Cable conductor to short-circuit test circuit, 3pofe
At the end of the cable conductors

Ambient tzmperature: 20 °C

Test parameters:

Test No. 206 3272 206 3273
Test voltage v 721 720
Symmetrical short-cirouit KA 268 26.8
current . -

Duration of short-circuit ms 1019 ' . 1034
Joule integral  10° Als 737 748
Symmetrical short-circuit KA 271 273
cument 1 s

Netes 1= thermal short-circuit test 2" thermal short-ciecuit test
Evaluation oK QK
Notes:

OK: The test object is capable of properly carrying the short-time withstand cugrent,

Condition of test object after test:

The test object did not show any ext ‘r’h\aliy visible changes or damage.

ETRTTR i
SHEET 14
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4.6.4 Dynamic shott-circuit test {conductor) (test 4)

Test object: No. 1

Condition of 1est object before test: Prestressed by previous tests

Connection of the test object Cable conductor to short-circuit test circuit, 3pole
Short-circusit poink: At the end of the cable conductors

Amnbient temperature: 20 °C

Test parameters:

BERLERN

SHEET 16

Test No. 206 3274
Test vollage v 725
L1 52,6
Peak short-circult curment kKA L2 58.0
L3 68.9
Buration of short-circuit ms 89.0
Notes Dynarmic short-circuit test
Evaluation K
Notes:

OK: The test ohject is able to carry the peak short-circuit current properly.

Condition of test ohject after test:
The test object did not show any externally visible changes or damage.
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46.5  impulse test (test 5)
Full wave: Front time T, =142

Virtual time to half value T, = 57.5 s
Test temperature:; Ambient temperature 25°C

Conductor temperature 25 °C

Test set-up
Auxlilary sealing end
Test voitage Resuit 3

Fest abject

No. of test  [Voltage applied Earthed kv No. of
object to impulses/ disruptive :
discharges ;

Conductor LT | L2, L3, screen +95 10/0

-85 10/0

1 Conductor L2 | L1, L3, screen +95 1070

-95 10/0

Conductor L3 | L7, L2, screen +95 10/0

\E -95 10/0
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466 AC withstand test {test 6)

Duration of test after having reached full voitage: 15 min
Test frequency: 50 Hz
Test temperature: Ambient temperature 25°C

Conductor temperature 25°C

Test set-up
Auelllary sealing end
Test voltage Result
Test ablect
No. of test  {Voltage applied Earthed kV
object to '
Conductor L1 Screen 16 No disruptive discharge
1 Conductor L2 Screen 16 No disruptive discharge
Conductor L3 Screan 16 No disruptive discharge
Notes:

Voltage applied three-phase,

S BT
T ﬁ;*‘a’éih’iifﬂ

-
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4.7  Assessment of test series 2.3

e Test 1

In the DC withstand test at -38 kV/15 min, no disruptive discharge occurred on the test object,

e Test 2

In the AC withstand test at 285 kV/5 min, no disruptive discharge occurred on the test object.

e Test 3

In the thermal short-circuit test ({conductor} with a thermally equivalent current
of 27.3 KA/1 s, no visible damage was detected on the test object.

o Test 4

in the dynamic short-circuit test (conductor) with a peak current of 68.9 kA, no visible damage was
detected on the test object.

» Test 5

In the impulse test with 10 test impulses of 95-kV lightning impulse voltage 1.2/50 of each
polarity, no disruptive discharge occurred on the test object.

» Jest6

In the AC withstand test at 16 kV/15 min, ne disruptive discharge occurred on the test object.

The test object meets the requirements defined by IEC 60055; 2005-05, section 7.

AY .
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5. Photos

Figure 5. Test object after the of short-circuit tests on the condictor

Figure 6:  Test object after the of short-circuit tests on the conductor

S




TEST REPORT NO. 1569.0589.6.297

6. Oscillograms

SHEET 20

Current L 1 [ka]

Voltage L 1 [V]

Current L 2 [kA]

Voltage L 2 [V]
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Current L 3 [kA]

Current L 2 [kA]
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Test—No. 2083274
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7. Drawings

JOINTING INSTRUCTION

This procict, dhadd be mstafled by competent persamel fanllar with
et expiman s sefe s vmiarad m s
sheudd bet visully Inspacted for possible detneo, ond wetaled n eccondaré,
with these mtr:jcuas. Tl\:scarvggfcbms e oot nhended 55 ﬂm
far adeuate trahwg and axpericne,

RS 1PH hoz rat chocked the

'~¢?‘q\,§ coafermity iecvory deldit
i ‘\*{%“\ .n'/){/bwc_._

%) 1 Wa( katt conlorns
Lt 2120Y
A

Chend:
Signatures

et i e DA

IFH-‘E},;P{B::EA’S:gar &
Aduick berch 4o aive a soft buz flame with geliow b,

/ﬁ.__ 640 } Heatehrink tubes wifamly avotdig wrinkles
Romhaier: . ! a!orq the aurface,
Daturm: P ’ B Keap the fiams moving contirasly and mavtan adecuste
j ke o avoid aver heatind, o
1. PRELIMINARY QPERATIONS '
| CENTER OF THE JUNCTICN
PAPER CABLE

§ MPECABLES

800 ~100

1.1 Straighten and set the cables with overlap at the joint position.
1,2 Ciean the outer sheath of the cahles for 1.5m.

1,3 Determine the center of the junction.

24GTM3 , 1 - CY THREE CORE HEATSHRINKABLE TRANSITION JOINT \

TYPE OF CABLE: 3 paper Insulation, 1LEAD (Belted or screened) / STA-SWA ARMOUR . \\\
3x1¢ XLPE INSULATED - COPPER WIRES SCREEN, NOT ARMOURED \ A
SECTION: 25 + 400 mm? {CufAl) _\1,
VOLTAGE: up to 24 kv
The cempany reserves the rig 4o dber o modify the omatin b s docment 2 2 bine 1 the et of techieal or ary ether dewlopments,
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3. XLPE CABLES PREPARATION

| CENTER OF THE JOINT INSULATING BREAKOUT
(REFERENCE LINE)

1
]

IFH haa not ehacked the
canformily in evary dajall

\
AN
The apperatue undas tomd aondgrom
to ihis drewing,

CENTER OF THE JOINT

_SCREEN WIRES =~ OUTER SHEATH

800 250

1090

3.2 Remove the outer sheath for the length of 1090mm,{B00mm+290mm).

3.3 Abrade the outer sheath for 306mm and clean.

J\re"ni
IM857bl | Sheet 4/10)




g

INSTITUT LPROFFELD FUR ELEKTRISCHE HOCHLEISTUNGSTECHN R el [I[P[H

/ BERLIM
TEST REPORT NO, 4569.0588.6.297 SHEET 27

CENTER OF THE JOINT

INSULATION SEMI-CCNDUCTIVE LAYER SCREEN WIRES

I
|
|
|

" =
! )

80 PVC TAPE

290 100 -

3.4 Fold back the copper wires and bind tempararfly with PVC tape at 100 from cut outer sheath.
' (Do not cut the wires).

2.5 Cut the cables to the correct [ength (230mm)

3.6 Remove the seml-conductive layer leaving out 80mm from cut outer sheath.

1PHhan fot ehackad tha
ép‘we "“q. no’}lo::diyln avery datsl
l/‘FEOCHOBaHme un. 36a, an. 3

ALl (a elaln
ERTRLIG “]égj ta his dinwring.
%{Ha ocHoBaHve un. 36a, an. 3 |

CONDUCTOR, INSULATION SEMI-CONDUCTIVE LAYER

7L .ro*

7

CENTER OF THE JOINT

i
] ] DY
= ! : Y
i g:‘::‘::\ \“\
‘,Lf‘«.\
¢
1/2 conn 80 o
+ 5mm ﬁ
3.7 Bare the conduckor for a length of half connector + 5mm.
3.8 Remova any eventual semi-conductive coating from the nsulation.
Nagans
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REINFORCING TAPE "NCV™

@)

P25
53505
54005

METALLIC SHIELDING TAPE "CACL"
T
v:v
b
22
Vv
5

QN>

Peseteteres

5305350539000
jisieietetece!

23>
HIIINRAA

METALLIC SHIELDING TAPE "CACU"

53575
eteietetetetetetsl

>
leteseteteteletes
USS IO 1 tete

20

5
53303390335 %
5003935553 e
0550939535 5383030250838 06%%
333939 2523933525352585252585
BB,

e
RI%39253330%
Fiefetetetese
R
BB
SHOIIRR>
PO
JiSeleteteietese

CONDUCTIVE TUBE "GTS"

1PH has not checkad the
canlarmily in meary doiay

CONDUCTIVE BREAKOUT FINGER
il cavering the lead sheath for 50mm,

from the finger edge of conductive breakout 8 coveting the screen wires of the XLPE for 30mm and fix it with & knot.
4.12 Wrap (30% overlap) with metaliic shielding tape "CACU" starting from the metallic shieiding tape previously applied on each core, {overlappad by 20mm)

4.11 Join tightly the cores with NCV relnforcing tape.

4.10 Apply along all the cores a layer of metaliic shielding tapa "CACU™ (30% overlap) starting from paper cable side at 30mm

36a,
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SCREEN WIRES
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8. Identification of test cables

To CENFLEC Harmonization Document 628.2 51: 1997 Annex A
for mass-impregnated paper-insulated cable

Rated voltage U/ (U 635/11 (12) kv

Cable construction Selted cable [0 "Hochstadter cable

[0 3-lead-sheathed cable

Number of conductors [ 1-core a-core

O 4-core not indivicually screened
Conductors O al Cu

stranded ] solid

0 round shaped //

3 120 mm? 0 150 mm? 185 mm?

[ other cross-section mm?

1 cross-section branch mm?
Impregnation I weight non-draining compound
Metal lead O aluminium -
Enclostre plain \\

0 corrugated \3

\

Oversheath pvVC ] PE (state type) Steel-tape armoured S ‘:\\\
Diameter ¢  conductor 149 % 208 mm

s |nsulation 21.8x 295 mm

including
insuiation screen

« metat sheath

« oversheath 1.3 mm
Cable marking
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ldentification of test cables {continued)

To CENELEC Harmonization Docliment 629.1 §1; 1996 Annex A
for cable with plastic insulation

Rated voltage U,/U (U,)

Cable construction

(]
Conductors
0
O
O
r
Cable insulation  [J
{3
Insulation screen [
Qversheath [
Water blocking W
{if any, where?)
Diameter .

635/11 (12) kV

1-core O
3-core
4-core O
Al [
stranded
round (|
120 mm? O

other cross-section

cross-section branch

PVC
EPR 1
bonded
wires |
PVC
in conductor

conductor

Insutation

insulation screen

oversheath

screened

individually screened

not individually screened

Cu

solid

shaped

150 mm? - 185 mm?
mm?
mm?

XLPE

HEPR

strippable

tapes 1 None

PE (state type)

under oversheath L1 other place

14.7 mm
238 mm
25.2 mm

63.5 mm

[ other material

BERLERN
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M.V, HEAT SHRINKABLE TRANSITION JOINT

Type:s, Q4GT

(Suitqble for Three: smg!e cors XLPE 1nsu|qfsd cabies 2‘2 kV 3x'§x3(}0“'

R

: _._E}.:DBSCFI Ho

HK maskic

HK sl

Condutfivé tape (L=1,5

M3.1.385CY

Componen} List

it ‘|nsirzgchons

Heat Shrnkitubes Kif.consisting ofc
Sfrass confrol tube {L=480: mm}:
Dual walltube {le=500 mm}

Silicons grease. (8¢

Heat Shrink tubes Kikcorsistingrofy
Condudtive dubes: (k="200)

Ol barrer trarisparent:fubs kit-consistingof

‘Ol barrier franspairent-iulse: {le=450miki}

-Waoler bardesr lube: kit consisting:of

Weter barrisr tube {l=150rm).

Kit consishing: ofr

Insulesing Breakout

Kit consisting. off

‘Conductive:Braalkout

Tapes & miastickit-consisting of '

Seialing mdstié fape:

Tapes: & miditic bt conmfmg 8t
5'm)

Re;nforct,nwg tape: {l= T0m)

PVCifops {L=5r)

Stressiconfiol mastie:  {l="04rmf

Earf}zmg Kit-consising oft
: eldibg feper  {L=5 m}
'd’[wdh water onck) {l=:0,1 635 ram )

'Tmned coppe; wire {L-—» ] m)

Abrcjdlng_,c,[oth (L-—- 300mm)

Set of 3Cleaning tsopropyl dlestiol fistues

- Wrap-around sleave {L=1,2m} - -
Abferrules {300-185sgmmyj

Camponants st n,

P T S
L oenLide

5

DOM 1288

CF22093G

GI1-50

GT25-80S

CRZ2047

G15-85

CFZI 6854
GT10-40

CrZ2008
G370

CFZ1869
TSR

NGAF3S
ANACA0:1

crzaafit
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NCY38 -‘
NAETY: DAY
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TEST REPORT

Object tested:

Test specification:

Place of tests:

Pages:

Data
03 March 2011

» GT4 - Heat shrinkable heavy wall tube with >
adhesive.

Suitable as primary insulation in low voltage

applications or as outer profection in low and medium

voltage applications.

The results shown in this report are suitable for the
following tubes, belonging to the infernal insulating
and external protective tubing type:

.GT3 - Heat shrinkable medium wall tube with
adhesive.

GT11 - Heat shrinkable wrap-around sleeve with
glue.

17T - Heat shrinkable moulded gloves.

-CAPT ~ Heat shrinkable end caps.

The previous listed tubes are all made with the same

compound material. 7
Jf;/
/
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HD 631.2 81 ///
Fingerprinting and type tests for heat
shrinkable components for low voltage

applications 2
A
NEXANS ITALY S.p.A. - Electrical laboratory ™
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NEXANS ITALY S.p.A - Electrical & Chemical Laboratory C.da Tesino, 181/b 63035 OFFIDA (AP) Tel. +39 7346.888926 F %

+39 736.88898%

WWW, NexXons.com

1




TABLE OF TESTS

Table 1 « Fingerprinting

Test Property Test method Result
1 | Dimensions after full recovery HD 631.2 S1:2007 Annex B Passed
Inner diameter (d1)
Wall thickness (W)
2 | Density {measurement without sealant) ENISC 1183 .98 g/cm?
3 | Differential scanning calorimetry SO 11357-3
(DSC)
Measured without sealant
Measured with sealant
4 SO 11358
Thermal gravimetric analysis (TGA)
Polymer: 20%
Weight loss 495°C
Mean femperature
Carbon black: 9%
Weight loss 770°C
Mean temperature 9%
Conient
Filler:
Weight loss
Mean temperature
Sealant: 100%
Weight loss 667°C
Mean temperature
Table 2A ~ Physical (each test is carried out on a separate sample)
Test Property Test method Result
5 | Wall thickness eccentricity EN 60684-2 Passed
Expandad
Fully recovered
6 | Longitudinal change EN 60684-2 Passed
/| Carbon black content ENISO 11358 Passed
8 Melting point ASTM E28-82 Passed
?  !'Hordness ENISO 848 Passed
10 EN 60684-2 Passed

Water Absorption

-




Table 2B - Mechanical (Affer full recovery of heat shrinkable componentis)

Test

Property

Test method

Result

12

14

15

Tensile strength

Original

After ageing {168 h/ (150 = 2} °C / alt)
Afier immersion (48 h/ (50 + 2} °C / ASTM
2 oil)

Elongation
Original

| After ageing (168 h/ (150 = 2} °C / air)

After immersion {48 h/ (50 = 2) *C / ASTM
2 oil}

Secant modulus at 2%
Bending at ~{30 * 3) °C

Peel test

Heat shrinkable components /Cu
Heaf shrinkable components /Al
Heat shrinkable components /Pb
Heat shrinkable components /PE
Heat shrinkable components /PVC
Heat shrinkable components /EPR

EN 60684-2

EiN 60684-2

EN 60684-2

EN 60684-2

EN 1465

Passed

Passed

Passed
Passed

Passed

Table 2€ ~ Electrical

Test

Property

Test requirements

Result

16

17

Dielectric strength

Volume resistivity at ambient
temperature

EN 60684-2

EN 60684-2

* Passed

Passed

-n—-sfgpilm'
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1. DIMENSIONS AFTER FULL RECOVERY

Specimens:
Code Lot n°
GT8-50 E/1492-656

Standard:
HD 631.2 ST ANNEX B
Condition of test:
Preparation

Temperature in air circulating oven Time

(200 *5) °C (20 + 5) min
Conditioning
Ambient Temperature Humidity
22 °C 50%
Value measured:
Specime | Inner diameter | Wall thickness | Cross-section We
n (d1) (w1) area (A) {De=16mm)
mm mm mm? mm
1 15.23 2,78 157.21 2.68
2 15.62 2.93 170.66 2.88
3 15.34 2.80 159.49 2.71

A=nm(d, +w)w

s
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2. DETERMINATION OF DENSITY

Method A - Immersion

Specimens:

Code

Lot n°

GT4-90 (90/25)

B050621206

Standard:
SO 1183

Condition of fest:

Ambient temperaiure

Humidity

22°C

50%

Value measured:

Weight in air (A)

Weight in alcohol (B)

Liquid density (pf)

a. g. g/ml
2.94 2.5 0.85
Density

0.98 g/cm®

Pictures:

Test equipmeni
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3. DIFFERENTIAL SCANNING CALORIMETRY (DSC)

Specimens:

Code Lot n°

GT14-90 S/1489/2034

Stardard:
ENISO 11357-3

Weight specimen: 11.6 mg
Weight specimen sealant: 20.2 mg

Pre-conditioning parameters :

Temperature Relative Humidity

LT (28 12)°C _ L (50 x£58)% .

Type thermohalance: DSC 7 Perkin elmer

Specimen holder size & material construction: Aluminium

Type of temperature sensor & position: platinum resistance thermometers
Atm & gas-flow rate: 20ml/min

Rate of temperature increase: 20°C/min

Deviation
Measured without sealant
Temperature T, 119 °C + 5K
Temperature Tp 131 °C + 5K
Measured witht seafant
Temperature T, 87 °C + 5K
Temperalure Tp 88 °C + 5K
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4, THERMAL GRAVIMETRIC ANALYSIS (TGA)

Specimens:
Code Lot n°®
G14-90 S/1489/2034
Stardard:
ENISC 11358

Weight specimen: 18.2 mg

Weight specimen sealant: 22.3 mg

Pre-conditioning parameters :

Temperature

Relative Humidity

(23x2)°C

59£5)% . - /]

Type thermobalance: TGA 7 Perkin elmer

Specimen holder size & material construction: platinum !/
Type of temperature sensor & position: chromel-alumel thermocouple outside thé

specimen holder

Atm & gas-flow rate: 20m!/min

Rate of temperature increase: 20°C/min

Deviation Comments
Po!ymer Measured without sealant
Weight loss 90 % + 10%
Mean temperalure 495 °C + 15K
Carbon black Measured without sealant
Weight loss Q% + 10%
Mean temperature 770 °C + 15K
Content Q% >2.5
Filler Measured without sealant
Weight loss / + 10%
Mean temperature / + 15K
Sealant
Weight loss 100 % x+ 10%
Mean temperature 4667 °C + 15K

L
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5. WALL THICKNESS ECCENTRICITY
Specimens:
Code Lot n°
GT4-90 S/1489/2034
Standard:
EN 60684-2
EXPANDED
Conditioning
Ambient Temperature Humidity
22 °C 50%
Wall thickness eccentricity measured:
specimen 1 specimen 2 specimen 3
Minimum wall 0.715 mm 0.765 mm 0.750 mm
thickness
Maximum wall 1.050 mm 1.100 mm 0.980 mm
thickness
Eccentricity 18.98 % 17.96 % 13.29 %
Mean value
1675 %
FULLY RECOVERED
Preparation
Temperature in air circulating oven Time
(175 +3) °C 5 min
Conditioning
Ambient Temperature Humidity
22 °C 50%
Wall thickness eccentricity medsured:
specimen | specimen 2 specimen 3
Minimum wall 4.350 mm 4.30 mm 4.425 mm

thickness

Maximum wa I\ 4.890 mm 4.710 mm 4.750 mm
thickness

_ Eccentricity \ | 5.84 % 4.55 % 3.54 %




oyl

Mean value

4,65 %

optical profile projector

6. LONGITUDINAL CHANGE
Specimens:
Code Lot n®
GT14-90 $/1489/2034
Standard:
EN 60684-2
Preparation
Temperature in air circulating oven Time
(175 £3) °C 5 min
Conditioning
Ambient Temperature Humidity
22 °C 50%
Longitudinal change value measured:
specimen | specimen 2 specimen 3
LT 100.30 mm 100.11Tmm 99.93 mm
L2 90.77 mm 20.97 mm 89.37 m
LC -9.50 % -2.13 % -9.65 %

Mean value

Picture:

Before shrinkage

After shrinkage

-
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7. CARBON BLACK CONTENT
Specimens:
Code Lot n®
GT4-90 S/148%/2034
Standard:
ENISO 11358

Weight specimen: 18.2 mg

Pre-conditioning parameters :

Temperature Relative Humidity

- (28%2)°C . . (50%5)%

Type thermobalance: TGA 7 Perkin elmer

Specimen holder size & material construction: platinum

Type of temperature sensor & position: chromel-alumel thermocouple outside the
specimen holder

Atm & gas-flow rate: 20ml/min

Rate of temperature increase: 20°C/min

Deviation Comments
Carbon black Measured without sealant
Weight loss 9% + 10% ‘
Mean femperalure 770 °C + 15K
Contpr 9% > 25

10



Specimens:

8. MELTING POINT

Cod n°

Hot melf sealant

GT-MP-CO1

Standard:
ASTM E28

Bath Liquids: Silicone Oil

Temperature measuring device: Electronic Temp. measuring device Thermocouple

Softening point value measured:

Softening point femperature

Ball 1 114.2 °C
Ball 2 114.8 °C
Mean value
Picture:

Rihg-dnd—bdll Appamfu _
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2. HARDNESS
Specimens:
Code Lot n®
GT4-90 S/1489/2034
Standard:

ENISQO 868 Shore D

Conditioning

Ambient Temperature Humidity
22 °C 50%
Thickness specimen: 4.52mm
Interval between two reading : 60sec
Hardness value measured:
test 1 fest 2 test 3 test 4 test 5
Shore 55 55 56 55 56
hardness D
Mean value
55,4
Picture;

Test equipment

12
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10. WATER ABSORPTION
Specimens:
Code Lot n®
G14-90 5/1489/2034
Dimensions measured:
specimen | specimen 2 specimen 3
Inner diameter () 15.38 15.22 15.43
Outer diameter (0) 26.50 26.69 26.32
Thickness (mm) 5.82 5.56 5.63
Length (mm) 50.30 50.12 50.27
Pre-conditioning parameters :
__Temperature Time
(50 4 2) °C (24 £1) hour o i

Weight (g) after pre-conditioning and cooling:

specimen | specimen 2 specimen/3 ///
19.6060 19.7903 19.7578°

Parameters test (distilled water):

/,

/S

Conditioning femperature

Conditioning Aifne

TToog3eC i

CTi28 hoyE o AL

Weight (g) measured after immersion:

specimen |

specimen 2

specimen 3

19.6520

19.8333

19.8065

Mean value water absorbed

Pictures:

o/

0.2

Pussﬂgd_ |

Pre-Conditioning |

Ceonditioning

Immersion test

13
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11, TENSILE STRENGTH
Specimens:
Code Lot n°
GT4-90 S/1489/2034
Standard:
EN 60684 Determination of tensile stress-strain properties
ORIGINAL
Condition of test:
Test temperature | Conditioning Dumb-bell Thickness Machine speed
time samples
22°C 16h Type 2 ISO 37 2.00mm 100mm/min.
Tensile strength value measured:
specimen 1 specimen 2 specimen 3 specimen 4 specimen 5
38.9 36.6 N/mm? | 35.9 N/mm? | 39.2 N/mm? | 36.7 N/mm?
N/mm?

Condition of test:

Mean value

'87.5 N/mm?

AFTER AGEING (168 h/ (150 = 2) °C / air)

Test temperature | Conditioning Dumb-bell Thickness Machine speed
time samples
150°C 168 h Type 2 1SO 37 2mm 100mm/min,
Tensile strength value measured:
specimen | specimen 2 specimen 3 specimen 4 specimen 5
25.9 23.4 N/mm? | 26.7 N/mm? | 22,9 N/mm? | 25.0 N/mm?
N/mm?

Mean value

24.8 N/mm?

T4




AFTER IMMERSION (48 h/ (50 + 2) °C / ASTM 2 oil)

Condition of test:

Test temperature | Conditioning Dumb-bell Thickness Machine speed
fime samples
22°C 18h Type 2 2mm 25mm/min,
Tensile strength value measured:
specimen | specimen 2 specimen 3 specimen 4 specimen 5
27.8 26,3 N/mm? | 27.1 N/mm? | 29.5 N/mm? | 26.0 N/mm?
N/mm?
_ Meanvalue
27,3 N/mm?:

Test equipment

Tensile strength test

oil

i5
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ELONGATION
Specimens:
Code Lot n°
G14-90 S/1489/2034

Standard:

EN 60684 Determination of tensile siress-strain properties
OCRIGINAL

Condition of test:

Test temperature | Conditioning Dumb-bell Thickness Machine speed

time samples
22°C 16h Type 2 ISO 37 2.00mm 100mm/min.
Elongation at break value measured:
specimen | specimen 2 specimen 3 specimen 4 specimen 5
690% 730% 690% 670% 750%

Mean value
706 % -

AFTER AGEING (168 h/ (150 % 2) °C / ir)

Condition of fest:

Test temperature | Conditioning Dumb-bell Thickness Machine speed
time samples

150°C 168 h Type 2 ISO 37 2mm 100mm/min.

Elongation at break value measured:
specimen 1| specimen 2 specimen 3 specimen 4 specimen 5
520 % 573 % 490 % 603 % 548 %
Mean value
547 % .

16




AFTER IMMERSION (48 h/ (50 = 2) °C / ASTM 2 oil)

Condition of fest:

Test temperature | Conditioning Dumb-bell Thickness Machine speed
time samples
22°C 18h Type 2 2mm 25mm/min.
Elongation at break value measured:
specimen | specimen 2 specimen 3 specimen 4 specimen 5
489 % 532 % 590 % 517 % 546 %
Mean value

Test ecquipment

Tensile

strengih test

After immersion ASTM 2
oil

—57 -
:




13.

SECANT MODULUS AT 2%

Specimens:
Code Lot n®
GT8-140 E/1493-68
Test condition:
Amb. Temp. R. Humidity
21 °C 45 %
Value measured:
Specim | Dimensi | Area Rate Distance | Secant modulus Result
en on (mm? (A) (B) at 2% elongation
V\.ridih / )
thickness
1 32/4.0 | 128 | 10mm/min. 102 214 MPa Passed
2 32/4.0 128 | 10mm/min. 102 203 MPa Passed
3 32/4.0 | 128 | 10mm/min. 102 207 MPa Passed
4 32/4.0 128 | 10mm/min, 102 215 MPa Passed
5 32/4.0 | 128 | 10mm/min. 102 222 MPa Passed
Mean :
value 32/4.0 | 128 | 10mm/min. 102 212 MPa Passed

Pictures:

Specimen during test

18
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14. BENDING AT ~(30 + 3) °C

Specimens:

Code Lot n°
GT4-90 S/1489/2034
Test condition:
Temperature Time Conditioning @ mandrel
Conditioning
=(30 £ 30) °C 4 h* 10 min 10.00 mm
Specimen Dimension
thickness
1 6.01 mm
2 6.03 mm
3 5.98 mm

Result. The specimen is free of cracks and delaminations

Pictures:

Test equipment
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Specimens:

15.

PEEL TEST

Code

Lot n°

G13-40

S/1490/1722

Test Pre-condition & Condition:

Temp Pre-Conditioning

Time Pre-Conditioning

Temp Conditioning

Time Conditioning

150 °C 20 min 22 °C 24 h
Heat shrinkable components/ Cu
Specimen| Dimension | @ Mandrel Strain N/mm
thickness speed
] 25.12 mm 30.00 mm | 100 mm/min 5.47
2 25.20 mm 30.00 mm | 100 mm/min 3.33
3 25.09 mm 30.00 mm | 100 mm/min 4.05
4 24.82 mm 30.00 mm | 100 mm/min 3.80
5 25.19 mm 30.00 mm | 100 mm/min 5.00
Mean value
. 4.38 N/mm" " " |Passed |
Heat shrinkable components/ Al
Specimen| Dimension | @ Mandrel Strain N/mm
thickness Sp&&d
1 24.89 mm 32.00 mm | 100 mm/min 4.00
2 25.02 mm 32.00 mm | 100 mm/min 3.59
3 25.14 mm 32.00 mm | 100 mm/min 3.80
4 24.97 mm 32.00 mm | 100 mm/min 4.09
5 25.13 mm 32.00 mm | 100 mm/min 4.23
Mean value
 394N/mm. .. |Passed |

20




Heat shrinkable components/ Pb

Specimen| Dimension | @ Mandrel| Strain N/mm
thickness speed
1 25.60 32.00 mm | 100 mm/min 3.50
2 25.13 32.00 mm | 100 mm/min 2.43
3 24.97 32.00 mm | 100 mm/min 2.10
4 25.06 32.00 mm | 100 mm/min 2.22
5 25.17 32.00 mm | 100 mm/min 3.07
Mean value
267 N/mm . ¢ | Passed
Heat shrinkable componenis/ PE
Specimen| Dimension | Q@ Mandrel Strain N/mm
thickness SpEEd
1 25.20 23.50 mm | 70 mm/min 7.06
2 2516 23.50 mm | 70 mm/min 10.20
3 25.03 2350 mm | 70 mm/min 7.84
4 25.22 23.50 mm | 70 mm/min 11.38
5 25.09 23.50 mm 70 mm/min 13.73
Mean value
e 10.04 N/mme - | Passed

Heat shrinkable components/ PVC

Specimen| Dimension |©@ Mandrel Strain N/mm

thickness Sp&&d

1 25.19 mm 36.30 mm | 100 mm/min 2.85

2 24.99 mm 36.30 mm | 100 mm/min 2.66

3 25.00 mm 36.30 mm | 100 mm/min 2.95

4 25.11Tmm 36.30 mm | 100 mm/min 2.14

5 25.06 mm 36.30 mm | 100 mm/min 1.96

Mean value

2,51 N/mm .| Passed

21
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Heat shrinkable components/ EPR

Specimen| Dimension | @ Mandrel Strain N/mm
thiclcness Speed
] 2515 mm | 29.00 mm | 100 mm/min 5.45
2 25.02 mm 22.00 mm | 100 mm/min 4.73
3 24.96 mm 29.00 mm { 100 mm/min 4,90
4 25.13 mm 29.00 mm | 100 mm/min 8.36
5 2517 mm 29.00 mm | 100 mm/min 6.21
Mean value
. 593 N/mm' .- |Passed
Pictures:

PE

[\ EPR

PVC

22
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16. VOLUME RESISTIVITY

Specimens:

Code Lot n°
GT3-40 $/1490/1722

Standard :

- EN 60684-2
Condifion of Specimen: _
Conditioning Temp. Humidity
24 h 22 °C 50 %

Measure @ room femperaiure:

Thickness Volume resistivity

samples

1.6mm 3.85 x 10" Q cm
Pictures

Eqmpméﬁf
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17. DIELECTRIC STRENGTH

Specimen:
Codice lotto n®
GT3-40 S/1490/1722
Standard :
- EN 60684-2
Condition of Specimen:
Conditioning Temp. Humidity
24 h 22 °C 50 %
Test condition:
Amb. Temp, R. Humidity
22 °C 50 %
Value measured:
Specimen n° 1 2 3 4 5 Mean value
Discharge voltage in kY 37.12 | 34.09 | 33.65 | 35.74 | 36.22| 35.36
thickness in mm 1.38 | 1.40 | 1.36 | 1.37 | 1.40 1.38

Test result :

Mean calculated value

25.63 KV/mm

ctures

24
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CMUCHK HA OTAENHUTE U3NUTBAHKA HA TEPMOCBUBAEMA MNMPEXOQHA
MYO®A 24GTM3.1.385CY, BK/THDYBALLA TOMNNOCBUABAEM PEMOHTEH PBKAB
C UM GT 11.... 3A KABE/IW C PVC/PE 3ALLIMTHA OBBUBKA TUMN

1. WanuTBaHe 3a yCToMum BdCT Ha NoCcToAHEH TOK
2. W3nuTBaHe 3a YCTOMMMBOCT Ha NMPOMEHINB TOK
3. WManurBaHe Ha TepMHYHO KbCOo CbegrHeHne

4., [OuHamWyeH TecT 33 KbCO CbeauHeHne

5. Wmnyncex tect

6. M3nuTBaHe 3a YCTOWYMUBOCT HA NMPOMEHANB TOK

)
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' ; E"‘;
Y
- /







AL -

CMUCBHK HA OTAE/THUTE USNUTBAHUA HA TOMNOCBUBAEM PEMOHTEH
PBHKAB C LIMIN GT 117, 3A KABE/IM C PVC/PE 3ALLIMTHA OBBMBKA TUN

1. Pasmepu cneg fb/IHO CBYBaHe

2. MnbrHOCT

3. [ludepesupanta ckaHupaila katoputmerua (DSC)
4, TonnuHeH rpasumeTpuyen aHanus (TGA)

5. EKCUEeHTPU4HOCT Ha pebennHara Ha cTeHaTa
6. TlpomaHa Ha ABLMKUHATA

7. CohabpraHne Ha camaun

8. Touka Ha TOoneHe

9. Tewvpgocr

10. AbcopBaliua Ha BoAa

11. N3ppBWAUBOCT HA ONBH

12. ¥abnKaBaHe

13, Cekywy, moayn Ha 2%

14. OrvBaHe Ha — (30£3) °C

15. OuenexrpuyHa AKOCT

16. CbnNpOTUB/IGHME NPKY TemNepaTypa Ha OKoNHaTa cpeda /
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Signatory to the Multilateral Agreements of
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The Deutsche Akkreditierungsstelle GmbH attests that the testing labor

IPH Institut "Priffeld flir elektrische Hochleistungstechnil
Landsberger Allee 378 A, 12681 Berlin

is competent under the terms of DIN EN ISO/IEC 17025:2005 to carry out tests inthe
following fields: O

High-voltage equipment and. component
Low-voltage equipment and compope
Instaliation, switching; controland protectwe equipment
High- VOItage, med:um%—uoltage- nd low-voltage cables and thelr at
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Hemckxu Opran 3a AernﬂTaﬁm 00

BranoxeHo croper paszen u mogpasaen 1 or 3akon 3a axpenurupamnure { AkkStelleG)
H BB BpB3Ka ¢ paszen | u moapaszen 1 or 3akoH 3a perynupane Ha akpeqUTHApaNIuTe
Tonnucani MHOTOCTPAHHHTE CIIOpa3yMEHHs Ha

EA, ILAC u IAF 3a B3auMHO [IpH3HABaHE

AKPEJTUTAIMS

Hemcxuar Opran 3a Axpexuramus OO/] yrocrosepsisa, ue M3NUTATE/HATA
TabopaTopus

IPH Institut “ Priiffeld fiir elektrische Hochleistungstechnik “ GmbH
Landsberger Alee 378 A, 12681 Berlin

e xomnereHTe cruopeji yenosusara Ha DIN EN ISO/IEC 17025:2005 ma nposexza
W3IWTAHUS B CIIEAHUTE OOIIaCTH:

Vpeau # cLOPBAKEHHS BUCOKO HANPEKeHne
Ypeau H cLOpbikeHHe HHCKO HaTlpexenne

Hucranamuu, KOMYTAIKH, KOHTPOJHA H 3aUMTHA CKHIMPOBKA
KaGeau BHCOKO, cpeHO H HHCKO HanpesKeHHeH aKcecoapH 3a

CeprudyKarhT 32 aKpeuTalid € BAUICH CaMO C H3BECTHET AKPEJUTAIAS OT
11.11.2015 r. ¢ axpepuranponen zomep D-PL-12107-01 u e Bammuen no 10.11. 2020 r\\
Toit chaBpIKa 3aTaBHaTa CTPAHHIA, Fbpba Ha 3arMaBHATa CTPaHKla M CIIeZBAIIOTO \ "
NpHIOKEHNE OT 0010 42 CTPaHHLIA. ( \\

: T
Perucrpanuones HoMep Ha cepTadukara: D-PL-12107-01-00 RY; )
®pauxdypr va Maity, 11.11.2015 Huon. Mok, Pand Ereep
PrroBOAHTE: HAIpaBICHHE
IIOJIIHG

Tosu HoKyMeHT € npeBoz. JeQHEHTRREH BAPHAAT Ha HEMCKATa BepCHs Ha aKpEeUTAMOHHKSA
cepraduxar.
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OEKINAPALIUA

OT FAR4Y0 XKENEB F'AHEB EI'H 6204087645

VIIPABUTEN HA oMPMA “ MAKPUC - I'TIX “ 004,

ChC CEAAIMIE B rP. COoMA, V1. "APX. OPAHK J1o4a PAAT " Ne16
BYJICTAT 113030261

OEKNAPKPAM, ye:

ODEPTUPAHUTE OT auPmA MAKPUC-IMX 000 PEMOHTHW PBLKABW C LM, 3A
KABEJIK O 240 MM?, C PVC/IPE 3ALUMTHA OBBWBKA, TOMNNOCBUBAEMW
CbhbOTBETCTBAT HA WU3WCKBAHMATA HA MAPAIPA®U "XAPAKTEPMCTUKA HA MATEPUANA” U
"CBOTBETCTBME HA [IPEANOXEHOTO WU3NMBINHEHME C HOPMATWUBHO-TEXHUYECKUTE
OOKYMEHTWU” OT AOKYMEHTALMATA 3A YHACTHUE.

Hacrosijata geknapauusa nogasam BbB BPb3Ka C y4acTue B ,0TKpUTa” Nno Buf
npoueaypa 3a CKrnio4vsaHe Ha PaMKOBO criopasymMeHue ¢ npeamMer:

JOCTABKA HA APMATYPA 3A KABEJIA U NPOBO4HKLN

PE®. Ne PPD 19-009 \

- opraHusupana or "YE3 PA3TNPEOENEHUE BBIITAPUA” AL , P N
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BMHCTPYKIMS 3A I\//I HTAX HA TEPMOCBHUBAEMM PEMOHTHUA
MAHIIETH CHC CTOMAHEH ITAII GT 11

TepmocBuBaemu maHuwiemu om NOAUOAEUH C agXe3uoHHO HaHECeH CAol
MEepMOoMonuMo AenuAo u “uun” 3a samBapsne om Hepwkgaema cmomana ¢
Aecel mMOHmMak npu pemoHm u omauuHo Bu3cmanoBafane Ha usosayuonHu-

me u sawumuu cBolicmBa na BbHwnama 066uBka ra kabeau HH.

Obwu Oeaexkku:

1. Bunazu ga ce cnasBam caegBawume monmaxkiu npouegypu. Heusnbanenuemo um moxke

ga goBege go cepuasnu uau amarnu uiemu,

2. Aa ce usbepe om kamaaoza Ha ripousBogumens nogxogawus mun maswem, pasmep u
npenopbullana gbakuna 3a koitkpemuomo npurokenue.

Onepauuu ¢ 2opeakama:

1. Bunazu ga ce usnoazBam cmangapmuu u npoBepenu zopeaku, prkoxBamku, mapkyuu u
zazoBu bymuaku,

2. Bunazu ga ce ocuzypaBa goOpa Genmuaauyus na pabomHomo nomeuiexue.

3. Bunazu ga ce npaBu uncmpykmak no Gesonaciocm npegu ga ce 3anouse paGomama c
zopeakama. ' o

4. Bunazu ga ce usnoasBa omkpum naamsk ¢ geakuna 7.5 - 10 cm npu konmakma ¢
mepmocBuBaesmus npogykm.,

5. Bunazu gBuxkenuemo na naamska ga 6nge che cnokoen, naaben xog kpbzoBo u
no gsakuna Ha manwema. '

6. Bunaeu cBuBanemo ga ce 3anoufia om cpegama ha manwema kom kpauwama sy,

7. Ako maHwema ne ce e cBua paBuomepro, Bugno om neeguakBama geGeauna na cmenama
uau oGpazyBarume ce mpanyunku, omnoB8o ga ce Hazpee, 3a ga ce ocuzypu nbaxo cBuBane.

8. Aa ne ce nuna c prka manwema caeg cBuBanemo, gokamo He uscmune nansaHo,

o ACE

--“_'5
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Monmaknu uncmpykuuus

1. Aace usbepe nogxogaw; pasmep GT17 - manwem,
omzoSapsu #a guamembpa u HeoGxogumama
gbakuna, Munumym 75 mim om Geeku kpad
mpaGBa ga ce npunckpue,

2. Aace nouucmu macmomo 3a nokpuBane om
macao u mpbcomuu, Cbe cunbo-Kbam (mek)
naambk ce oGzaps aeko Bbrwnama o6Bubka na
kafieaa B mscmomo va nokpuBane (Buk dua. 1),

Mueypa 1

3. YBuBanre xrnaGabBo Ha manuwema okoao kabGena 6
macmomo wa nokpuBaue, odopmadku mpnba,
maka ue aenuanus caoit ga e omBompe, Nocmabane
Ha Hepwkgaemun uun (Buk duz. 2),

A

4. WsnoasBaiiku keam naamuk (AA HE CE U3NOA3BA
KOHUEHTPWPAH (CUH) MTAAMBK) ce 3anouBa
cBuBanemo Ha manwema egnakBo no usnama
guakuna, om cpegama kbom eguust kpa.

Muzypa 3

5. MpogbakaBa ce cbe cBuBanemo xa manwema,
npuaazaiiku sazpaBake no geakuna u ¢ kpnzoBo
gBuwkenue okoro manwema, Kozamo maswema
ce cBue npaBuano wacm om Aenuaromo usmuua
om kpauwiama u xepmemusupa konuenmpuuno
cheguHenuemo mexkgy manwema u kaGesa.

6. ToBmaps ce cuizama npouegypa, cBuBane om
uenmnpa kbm gpyaus kpaii, gokamo manwema
HanbAlO ce cBue (duz. 4),

(Buzypa 4 | °\\ _

7. He ce gonycka mexaHuuro HamoBapBane, gokamo™,
MEHWEMa He UCMUHe go memnepamypama Ha :
okoasama cpega. Mucmasayusma e aabeptuena, RN

MAKPUC-ITIX OOA

cOMNA,i336

¥a, "Ten, Koncrantid Koncranmisnos® 5
Tea/gac: 02 925 26 20
TeA.: 02 925 08 68
e-mail: office@makris-gph.com
http://www.gph.net/bul
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UHCTPYKIINS 3A ChXPAHEHHWE 1
TPAHCIIOPTHPAHE

" HA TEPMOCBUBAEMHW PEMOHTHY MAHINETH C Y(FIX

3. Cwxpanenue:
TepMocBHBAEMUTE PEMONTHH MAHIIETH ¢ IIUII CE CHXPAHABAT B CYXH H 3AKPHATH
HOMENIEHHA B CTAHIAPTHATA HM ONIAKOBIKA.

4. Tpancnoprupane:

Tepmocmmaemm‘e PEMOHTHH MAHOICTH ¢ [HII C€ TPAHCIIOPTHPAT B CTAHAAPTHATA
HM OHAKOBKA.

MAKPHUC-TTIX OO/
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KBM TEXHUYECKO IIPEJAOKEHHE

3A OBOCOBEHA TIO3SHIIHA 1

CPOKOBE 3A INHOCTABKA







/e

lpunoxenue 3 koM TexHUYeCKO ApedioXeHUS

3a Obocobena nozuuus 1

CPOKOBE 3A JOCTABKA
KonuyecTteo Konwuectso
Ne HaumeHorsaHne Mspka CbC CPOKHA | CbC CPOK Ha
AocTaeKka go | pocraska fo
7 Kan. pHn 30 kan. axn
1 2 3 4 5
1 | Cbea. myda HH, 168 mm?, TonnocenBaema Gp. 1 4
2 | Cwep, mydha HH, 25 mm?, Tonnoceneaema 6p. 1 4
3 | Creg. mydia HH, 35 mm?, Tonnoceueaema Gp. 2 8
4 {Cwep. mycha HH, 50 mm?, TonnoceyBaema Bp. 1 4
5 |Cwea. Myda HH, 70 mm?® Tonnoceneaema 6. 1 4
& | Cwea. myda HH, 95 mm?, Tonnocemsaema 6p. 1 8
7 | Cwep. mydha HH, 120 mm?, Tonnoceneaema 6p. 1 4
5 |8 [Cwnen. mycda HH, 150 mm? tonnocensaema 6p. 1 4
71 9 |Cwen. myda HH, 185 mm? Tonnocsueaema 6p. 5 21
10 | Ceeg. mycha HH, 240 mm?, Tornoceueacma op. 1 2
11 | Pewm. pekas ¢ Uur 3a HH, 4x16 mm?®, Tonnocsueasm Gp. 1 2
12 | Pem. pbkae ¢ umn 3a HH, 4x25 mm?, ToRnocsueasm 6p. 1 2
13 | Pem. puraB ¢ uun 3a HH, 4x35 mm?, tonnoeceneagm 6p. 1 4
14 | Pem. pbkas c umn 2a HH, 4x50 mm?, Tonnoceueaem 6p. 1 2
15 | Pem. pokas ¢ Uun 3a HH, 4x70 mm?, Tornoceueaem 8p. 1 2
16 | Pem. pukas ¢ Uun 3a HH, 4x85 mm?, Tonnoceueagm 6p. 1 5
17 | Pem. pwuxas ¢ uun 3a HH, 4x120 mm?, Tonnoceusaem 6p. 1 2
18 | Pem. pbkaB ¢ uwn 3a HH, 4x150 mm?, Tonnocensaem 6p. 1 2
18 | Pewm, poxae ¢ uun 3a HH, 4x185 mm?, Tennoceusaem 6p. 7 27
20 | Pewm. pukaB ¢ Uui 3a HH, 4x240 mm?, TonnoceusaeM 6p. 1 2
21 | Pem. prkas ¢ uvn 3a 6/10 kV, 1x85 mm?, TonnocevBaeM Bp. 1 2 )
22 | Pewm. pbKas ¢ yun 3a 6/10 kV, 1x185 mm?, Tonnocensaem 6p. 2 B e
23 | Pen. ptias ¢ uun 3a 12/20 kV, 1x856 mm?, Tonnocsusaem 6p. 1 2
24 {Pem. pvkas ¢ uun 3a 12/20 kV, 1x185 mm?, Tonnoceusaem 6p. 3 /107
. 7
. -
.+ 3aBenexku: 'é/

1/ CpoKbT Ha JocTaBKuUTE 3anovsa Aa Tede OT jartarta Ha wanpailaHe Ha nopvuxata/ -
2/ Konvdecrsara B koroHa 4, CbC CPoOK Ha AocTaska 4o 7 /cegen/ kaneHaapHu Ay, cé poctaesaT cner SAP
AOPBYKA A0 NocoYeHUTe B 00ABNEHUETO CKNafoee Ha Buanoxurena aa noupmsz-l/ec Ha CrewHy HYXAW Ha
Bwsnoxurens.

BbanoxuTensaT MoxXe A0 MOPbYBa NOCOYSHOTO CHELLIHO KONUMECTBO BEAHBEX MECEYHO.

3/ B cnyuall, ye KpaliHWAT CPOK Ha [ocTasKaTa cbBNaga ¢ npasHudeH uny HepaboTeH geH, To pJocTtaskara
€& U3BBLPWBA HE NO-KbCHO OT MbpBHA paboTeH AeH Ccnef U3TUYaHeTo Ha cpoka.

4/ Npu nopwykM Ha BuanoxwTena Ha KONWYEcTBa B PaMKUTe Ha NOTBbpAeHuTe oT WanwnHwutens u
HEZOCTaBEHN B NOCOMEHWUTE CpoKkoBe, We Gbaar Hanarasu HeycTolKY, ChiNacHo YCnoBNUsTa Ha JOTOBOPA.
5/ BL3noxuTenaT MOXe 4a NOpkYa KONWYecTBa No-Mankn OT NOCOUYEHUTE 8 KONOHU 4 1 5,
6/ Bb3noxuvTenAaT MOXe Oa nopbysa KoNW4ecTEa NO-BUCCKK OT MOCOYMEHWUTE B KOMOHU 4 W 5, KaTto Toea 4
oBcroATencTso wWe BhAe NocoueHO TEKCTOBO B CbOTBETHATA MOPEYKA ManparteHa keM Wanbnrutens. C
NOTEbPHASHUETO Ha nopbukata, ManbnHuTenaT BhnuUcEBa B CbLUATa ovYakBaHa Aata 3a [ocTaBka Ha
KonwyecTeara HajBuLLaBaLLll NOCOYMEHUTS B KONMOHM 4 ¥ 5,

7/ BuanowurenaT MoxXe Ja Nopuysa Konuyecrsa oo 10 MbTy No-BUCOKU OF nocoYeHnTe B KofoHa 5. CpoksT
3@ [OCTaBKa Ha HafBulLleHWTe Konmwuyectsa He moxe Aa Ovae no-genwr oT 180 AHW or gataTta Ha
wanpallane Ha nopvudkara. [lpy [ocTaBka Ha MOpbYaHWTe MO-BUCOKW KOMWYecTBa cnep To3W GPOK,
W3IBNHUTENAT QBMKKY HEYCTOoKa ChIMacHo YCNoBUsiTa Ha Aorosopa.

8/ Konuuectsara 3a focTaBka B KONOHW 4 1 5 ca oTAENHW W HE3aBUCUMI eHO OT Apyro.







9/ KonuuecTaara 3a flocTaska 8 konoHa 5 He BKNioYBaT B cefe Ci KoMWYecTRaTa 3a A0CTABKA B KOonoHa 4.
10/ Bu3noxuTenaT uMa npaso A3 HanpaBy €4HOBPEMEHHO NOPBYKW 3a [OCTABKa Ha KOMWHECTBa OT KOSOHW
4ub,

11/ Bb3noxuUTENAT ¥Ma NPaso fa aHynupa HanpaseHa nopbyka, ako T8 e B dakbCHeHWe ¢ noseye oT 180

AHK OT OyakeaHaTa [4ata 3a [4OCTaBka. AHYIMPEHETO Ha NOpbLYKa He cnupa HanaraHeTo/Ha HeyCTOHKM KbM
MarbnHuTens curmacHe yCnoBusATa Ha Jorosopa.

Ha ocHoBaHwue 4rn. 36a, an. 3
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