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TEST REPORT
Test object: Heat shrink tube
Designation: Thermo Tube X 6.4/2 mm type heat shrink tube

Manufacturer: Tech-Masters Hungary Kft.
Porcelan u. 2.,

1106 Budapest,

HUNGARY
Tested for: Tech-Masters Hungary Kift.
Date of tests: 08" September, 2021
Project 1D: NFL-23/2021

Order/Contract:  according to quotation of 0642/2021 dated 05.08.2021
Test specification: ITEC 60243-1:2013 Sub-Clauses 5.2.4 and 10.1

Tests performed:  The test object, constructed in accordance with the description, drawings and
photographs incorporated in this report has been subjected to electric strength test.

Test results: The test results can be seen in Page 4.
This document has been issued by VEIKI-VNL Electric Large Laboratories Ltd. Testing Laboratory in accordance
with above mentioned specification.

The document applies only to the test object. The responsibility for conformity of any product having the same
designations with that tested rests with the Manufacturer.

This document comprises 8 pages in total (7 numbered pages and 1 page document).

Budapest, Do an Irmyl Csaba Homok
15" September, 2021 responsible for the test supervised by head of laboratory

VEIKI-VNL Ltd. is an independent company, member of Short-circuit Testing Liaison (STL).

Copyright: Only integral reproduction of this document is permitted without written permission of VEIKI-VNL Ltd.
Electronic copies of this document may be available and have status of “for information only”. The sealed and bound
version of the document is the only valid version.

1158 Budapest, Vasgolyo6 u. 2-4., HUNGARY \\&L/, A BB

E-mail: VEIKI-info@dekra.com M u bi

Phone: +36-1-417 3157 s NAH-1126172019
/ P TESTING LABORATORY

www.vnl.hu “reft



A7/ VEIKI-VNL
o ELECTRIC LARGE LABORATORIES Litd.
o XA compony TESTING LABORATORY

No. 12124/VNL
Page 2 of 7

TEST CERTIFICATES OR REPORTS ISSUED BY VEIKI-VNL
ELECTRIC LARGE LABORATORIES LTD. AS TESTING LABORATORY

1 STL Type Test Certificates of ... Performance

VEIKI-VNL as a STL Member organization with its own testing laboratories (Member Laboratories) is entitled to issue
STL Type Test Certificate of... Performance if the product to be tested is inside the STL scope, all STL rules are fulfilled
and the proven tests fully comply with the applicable IEC Standard and the corresponding STL Guide.

About STL
The Short-Circuit Testing Liaison (STL) provides a forum for voluntary international collaboration between testing
organisations. The basic aim is the harmonised application of IEC and Regional/National Standards for type testing
of electrical high-voltage power equipment, and unified evaluation then presentation (reporting) of the test resuls.
Certificates
STL as a collaboration does not itself issue Certificates. Each STL Member issuing a STL Type Test Certificate is
responsible for the validity and contents of that Certificate. A STL Type Test Certificate is issued by STL Members
based on tests performed by a STL Member Laboratory within their accredited scope to ISO/IEC ] 7025.
A detailed description of Certificate documents is available at www.stl-liaison.org.
STL Guides
All STL Members pledge that, when testing for certification to a Standard in respect of which an STL Guide has been
issued, they will test only in accordance with the agreed interpretation of the Standard as given in the STL Guide. In
addition, the STL Members have agreed to present STL Type Test Certificates in the form given in the STL General
Guide. For further information contact us or visit the STL website at www.stl-liaison.org.

2 Type Test Report / Certificate

Type Test Report provides the verification of the rated characteristics of the equipment as assigned by the manufacturer,
by means of the performance of the appropriate (type) tests specified by the standard. This report/certificate can be issued
if the test object is completely prepared for testing, test circumstances and results fully comply with one or more (type)
tests or test series defined by the applicable standard and all drawings serving the identification of the sample was
submitted prior testing and approved by the laboratory. In case of special request Type Test Certificate can be issued
which is equal in status, meaning and content requirement of the Type Test Report.

3 Prototype Test Report
Prototype tests are required to verify the suitability of the materials and method of manufacture for composite insulators
defined by relevant ANSI standards.

4 Design Test Report
According to IEC standard: The design tests are intended to verify the suitability of the design, materials and method of
manufacture (technology) of composite insulators.

According to ANSI standard: The design tests are intended to verify the insulators electrical and mechanical
characteristics that depend on its size and shape.

5 Test Report
Test report is issued in all cases not listed above, e.g.:
e  Test(s) were carried out according to instructions of the Client or Technical Specification.
e The test sample, test circumstances, required test parameters and evaluation method of the results do not or partially
comply with the prescriptions of the standard.
e The submitted technical documents and drawings are not suitable for the clear identification of the tested object.
e Tests and test series were carried out according to the standard, but the test object failed.

A Important notice

Reports and Certificates are issued usually in minimum two original copies. These sealed and bound copies are the
original reports. Electronic reports in pdf format may be available and shall be considered as ‘for information only’. In
case of doubt with respect to the authenticity of the electronic version, please ask for the original sealed and bound

version or send the entire electronic report to us for checking its authenticity. Please send this request to our e-mail
address: VEIKI-info@dekra.com
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Ratings/characteristics assigned by the manufacturer:

Designation: Heat shrink tube

Type: Thermo Tube X 6.4/2 mm
Manufacturer: Tech-Masters Hungary Kft.
Temperature resistance: 55 °C. =~H115 °¢
Dielectric resistance: >10 Q

Shrinking temperature: 125 ¢

Shrinking ratio: 3/1

The tests were carried out in accordance with the following standards:

IEC 60243-1:2013 Electric strength of insulating materials — Test methods — Part 1: Tests at
power frequencies

IEC 60060-1:2010 High voltage test techniques. — Part 1: General definitions and test
requirements

Requirements of manufacturer or purchaser:
The test was carried out according to Sub-Clause of 5.2.4 of IEC 60243-1:2013.
The average breakdown voltage value shall be higher than 12 kV/mm regarding the Client’s request.

List of manufacturer's drawings for identification of the test object:
*Technical data sheet (1 page) REV.: - Date: -

*This drawing is attached to this document.

Present at the tests in charge of manufacturer or purchaser:
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TESTS PERFORMED ON THE TEST OBJECT
No. | Description Relevant clauses of the standard
1 | Electric strength test Sub-Clause 5.2.4 of IEC 60243-1:2013

DESCRIPTION OF THE TESTS

The electric strength test was performed on ten 30-30 mm long Thermo Tube X 6.4/2 mm type
shrink tubes using the test method prescribed by Sub-Clause 5.2.4 of IEC 60243-1:2013 according
to the Client’s request.

1 Electric strength test
The test object can be seen in Photos 1-2 and the test arrangement is shown in Photo 3.

1.1 Test method and parameters

During the test a 25 mm wide band of copper foil was used as an outer electrode while the inner
electrode was a copper rod with 3.88 mm in diameter. The tested shrink tubes were 30 mm long and
were well shrunk to the inner electrode. The thickness of the shrink tube on the copper rod was
measured in five points in case of each test object. Ten fully prepared test objects were tested one by
one immersed into an oil tank. During the test the rate of voltage rise was 500 V/s until breakdown
occurred. Each breakdown voltage was recorded, and the average of these values was calculated.

According to the Client’s request the average value shall be higher than 12 kV/mm.

1.2 Test results
The results of the electrical strength test can be seen in Table 1.

It can be stated that the individually measured values and the average of the measured breakdown
voltage values are also higher than the specified acceptance criteria, therefore the test objects passed
the test.

Table 1
Results of the tests
Measured thigjs%eof Calculated
No. of the breakdown electric
samples voltage value s p repared strength
shrink tube
[kvrms] [mm] [erms/mm]
] 19.8 0.596 33.22
ond 18.7 0.581 32.19
3 19.4 0.675 28.74
4t 18.4 0.618 29.77
5 17.8 0.608 29.28
g 16.2 0.555 29.19
™ 19.7 0.686 28.72
g 20.2 0.601 33.61
oth 18.2 0.624 29.17
10" 20.2 0.590 34.24
Average: 30.81
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2 Uncertainty of measurements
Measured parameter Uncertainty

Power-frequency voltage +1.0%

The uncertainty values given in this report are the standard deviation values multiplied by k=2.
Measurement uncertainty was estimated according to the method described in the EA-4/02 document.

3 Measuring devices used for the tests

No. |Designation Manufacturer Type S/N

1 Voltage divider TUR MCF 120/150P 859840

[1]
[2] | Termination TUR H 90 890708
[3] | Voltmeter SIEMENS MU-15 880019
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PHOTOS

Photo 1
The test object

Photo 2
The test object prepared for the test
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Photo 3
Test arrangement



1106 Budapest, Porceldn u.?
Tel. +36 (1) 262 1860

Fax +36 (1) 240 6144
hungary@tech-masters.eu
www.tech-masters.hu

KULONLEGES DUPLAFALU
ZSUGORCSO TOBBCELU
HASZNALATRA

Két falbél all.

A kililsé fal zsugorit, a belsé fal az
olvadéragasztéval ragaszt.

A ragasztdanyag a kotést tokéletesen
leszigeteli, erfs és tokéletes vizallé kotést
hoz létre,

Kivaléan véd korrézié, UV-sugarak, viz,
vegyszerek és savak ellen.

Rézre kozvetlenil felvihetd,

Kopaséllé.

Béarmilyen formahoz alkalmazkodik.

+ Gyorsan, egyszerden és biztonsagosan
hasznélhatd.

Langallé és tartésan rugalmas marad.
Kénnyen alkalmazhaté.

.

-

.

FIGYELMEZTETES

Az itt szerepl§ informéaciékat, a képeket is
beleértve, a legnagyobb gondossaggal adtuk meg.
A felhasznélénak a termék alkalmasségét az adott
felhasznaldsi terlleten ki kell prébalni. Az adott
informéciékat csak Utmutaténak  szénjuk
biztonsagos kezeléshez, felhasznalashoz,
térolashoz, széllitdshoz és
hulladék-megsemmisitéshez, nem  tekinthetd
garancidnak/mindségi specifikdcidnak.
informdcidk csak a fenti termékre vonatkoznak, és
nem érvényesek, ha az anyagot més anyaggal
kembinélva, mas eljdras szerint hasznaljdk, mint
amit megadtunk, tovébbd cégink nem felel a
helytelen hasznalat sordn keletkezett karokért.

r
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ALTALANOS TUDNIVALOK

A THERMO TUBE X egy rugalmas, hére zsugorodé,

kettds fall csd, integraltan felragasztott, olvadd belsé
béléssel, amelyet specidlisan arra fejlesztettek ki, hogy
tartés nedvességnek ellendllé burkolatot biztositson a
legkiilénb6zébb anyagoknal és felhasznalasi médoknél,

A THERMO TUBE X egyeduiléllé belsé réteggel

rendelkezik, amely melegités hatdséra megolvad, és a

zsugorodé kilsé réteg belenyomja a résekbe,
hézagokba.

Lehdilt llapotban az egész massza flexibilis, szivés és
hemogén réteggé valik, amelynek falvastagsaga
ellendrizhetd,

A THERMO TUBE X sugarzassal térhaldsitott
poliolefinekbdl készll. A THERMO TUBE X az eredeti

atméré 1/3-4ra zsugorodik, igy csak nyolc méretre van

sziikség, hogy a kilonboz6 méret( szablytalan
alakzatokat teljes terjedelmiikben lefedje a
legkiilonbézdbb alkalmazasokban.

TECHNIKAI ADATOK

Hémérséklet ellendllds: -55°C-tél +115°C-ig
Zsugoroddsi hémérséklet: 125°C
Zsugorodasi arany: 3/1

Szakitészildrdsag ISO 37: 11,5 MPa
Szakadasi nyulas 1SO 37: 490%
Rugalmassag: rugalmas

Dielektromos szildrdsag IEC 243: 30 MV/m (VDE 0303

Pt2)
Elektromos ellenéllés: 101 Ohm

Langallésdg ASTM D 876, ASTM D 2671:
- Belsé fal: nincs kdrosodas

- Kilsé fal: igen, karosodott
Folyadékokkal szembeni ellenéllés 1SO 1817 és IS0 37
aldmerités 24 6ra, 23°C:

- Hidraulika folyadék: kivalé

- Replilégép hajtéanyag F 40: j6
- Kendolaj 0-149: jé

- Dizel folyadék F-54: jé

ALKALMAZASI TERULETEK ES HASZNALAT

Minden elektromos alkalmazas (kabelek,
kébelcsatlakozdk, kabelbsszekitések)
szigetelésére, védelmére és tomitésére
hasznélhaté, Vegyszerekkel érintkezve is
alkalmazhatd. Védi a fém cstveket a korrdziotdl
és a kopdstél. Nem ellenalld az alkali folfémek
hatasaival szemben.

Vezetékek és alkatrészek szigetelése és
védeleme.

Vezetékelagazésok védelme,
Osszekoté-elagazasok védelme.
Elektrolit-korrézié elleni védelem.
Koax-kabeldsszekotések védelme.

.

Elektromos autdalkatrészek szigetelése és
védelme.

Viz alatti kabelek dsszekétése,

Alkalmazas olyan esetekben, amelyekben
szintetikus hajtéanyagok és hidraulikus olajok
elleni védelem sziikséges.

HASZNALATI UTASITAS:

A zsugorcsovet méretre vagni, és a targyra
ratolni.

Meleg levegtvel kozéprél a végek felé kezdeni a
zsugoritast.

Az elégazasnél laposfogéval dsszenyomni.

.

Cikkszam Termék neve Kiszerelés Anyagtipus
T800320 Thermo Tube X 3,2/1 1 pc. ELEKTROMOS
SZERELOANYAGOK
7800450 Thermo Tube X 4,8/1,5 1 pc. ELEKTROMOS
SZERELOANYAGOK
T800640 Thermo Tube X 6,4/2 1 pc. ELEKTROMOS
g SZERELOANYAGOK
T800940 Thermo Tube X 9,4/3 1 pc. ELEKTROMOS
SZERELOANYAGOK
T801270 Thermo Tube X 12,7/4,1 1pc. ELEKTROMOS
SZERELOANYAGOK
T801910 Thermo Tube X 19,1/7,9 1pc. ELEKTROMOS
SZERELOANYAGOK
T802540 Thermo Tube X 25,4/10 1pc. ELEKTROMOS
SZERELOANYAGOK
T804000 Thermo Tube X 40/13 1 pc. ELEKTROMOS
SZERELOANYAGOK
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