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INFORMATION SHEET

1 KEMA Type Test Certificate

A KEMA Type Test Certificate containg a recard of & series of (type) tests carried cut in accordance
with @ recognized standard. The equipment tested has Fulfilled the requirements of this standard and
the relzvant ratings assigned by the manufacturer are endorsed by DNY GL. In addition, the test
ohject’s technical drawings have been verified and the condition of the test ohject after the tests is
assessed and recorded. The Certificate contains the essential drawings and a description of the
equipment tected. & KEMA Type Tast Certificate signifies that the object meets all the requirements of
the named subrlauses of the standard. It can be dantified by gold-embossec lettering an the cover
and a gold seal an Its front sheet.

Trne Certificate |s applicable to the equipment tested only, DNV GL is respansible for the validity and
the contents of the Certificate. The respensibility for confermity of any cbject having the same type
refererces as the ane tested rests with the manufacturer,

Detailed rules on types of certification are given in DNY GL's Certification procedure applicable to

KEMA Laboratories.

2 KEMA Report of Performance

A KEMA Report of Perfarmance is issued when an object has succassfully completed and passed a
subset {but nat all) of test programmes in accordance with a recognized standard. In addition, the test
ohject's technical grawings have been verified and the condition of the test object after the tasts is
assessed and recorded. The report is applicable ta the equipment tested only. A KEMA Report of
Parformance signifies that the objec mzets the requirements of the named subclauses of the
standard. It can be dentified by silver-embossed leltering on the cover and g silver seal o its Tront
sheet,

The sentence on tho front page of 2 KEMA Report of Performance will state that the tests have been
carried out in accordarce with .. The chiect has complied with the ralevant requiremeants,

3 KEMA Test Report

A KEMA Test Report [s 1ssued in all other cases. Reasons for issuing a KEMA Test Report could be:

» Tests were performed according to the client’s instructions,

] Tests were performed only partially according toe the stzendard.,

0 Mo technical drawirgs wers submitted for verificet an and/or no assessment of the condition of
tha test objec: after the tests was performed.

' The ohject failed one or more of the performed tests,

The KEMA Test Report can be identified by the grey-embossed |ettering an the cover and grey seal on

its frant sheet,

In case the number of tests, the test procedure anc the test parameters are based on a recognized
standard and related to the ratings assigned by the manufacturer, the following sentence will appear
on the frons sheet, The tests hawve been carried out in accordance with the client's instructions, Test
procedure and test parameters were based on ..... If the object does not pass the tests such
Lehaviour will be mentioned on the front sheet, Verification of the drawings {if submitted) and
assessment of the condition after the tests is unly done on client's reguest.

When the tests, test pracedure and/or test parametears are not in accordance with a recognized
standard, the frort shest will state the tosts have been carricd out in accordance with client’s

instructions.

4 Official and uncontrolled test documents
The official kest docurments of DNY GL are izsued i bound Torm. Unconlrolled copies may be provided
a5 loose sheets or as a digital file for conveniance of reproduction by the client. The copyright has to

be respected at all times.
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i IDENTIFICATION OF THE TEST OBJECT

1.1 Ratings/characteristics of the object tested

rated voltage, UsU (U

0.6/1 (1,2 kV

Rated maximum conductor temperature innesmal operatiar an eC

Rated conductor cross-section

2.5 mm?

1.2 Description of the test object

Srtandard

Manufacturer

Type

Manufacturing year
Quantity subrmitbed
Ratad veltage, Uq/U
My, ol cores

Care idaptification

Cherall diametar
Marking on the oversheath

Construction

Canductor

] material

. crnss-section

. nominal diameter

Ll bype

] maximum conductor tempergature

in normal cperation

Insulation

] manufasturer

L material

= naminal thickness
= insulation calour

Fillars and binders
« material
® Type {i.e, axtrudad, yarn)

IEC 60502-1:2009 Clauses 17 to 18

Metal Cable Cao.,

Saveh, L-an

0.6/ kY 2x2.5 mm”
Cu/MGT/RLPE/LSFOH/LSFOH Cable
2017

200 m

0,5/1(1,2) kW

2

core 1 = blue

core 2 = black

14,6 mm

Matal Cable Co, IEC £0522-1 TECA0331-21
CUYMGT /XL PR SFOH SFOH 2725 SOMM
0.6/1KY Fire resistance MACE TH TRAN 164-1
2017

see List of drawings

copoer, untinned

2.5 mm=

2.0 mm

class 2 copper, stranded non-compacted and
round

218 R e

known in KCMA Laboratories' files
*LPE

0,7 mm

blue [/ Black

ST
extruded
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mersl'leﬂth

A material

. naminal thickness

: narrinal overall digmeter of cable ()

N matzrial designation

. colour

L manufacturer of the material

Fire retardant (according to IEC £02332-1)

Manufacturing details insulation system

. lncation of manufacturing

" tvpe of extrusion line

= tvpe of extrusion

. factory identification of extrusion line

. manufacturer of the extrusion line

. identifization of productian batch

a curing mears

. cocling maans

. manufacturing length (where cahle sample
tar tasting has heen taken from)

. fangth markings on cable sample sent

toy KEMA Lahoratories

LSFOH, type 3T8
1,8 mm

L4,.6 mm

B658 MNFR

red

DYM, Korea

b=

Sawveh, Iran

VW

single extrusion
Maillefar

Maillefer, Germarty
164-1

steam

water

o0 m

begin: 321 m, =2nd: 521 m

1206-18
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1'3 List of documents

The manufacturer has guarantead that the chject submitted for tests has been manufacturac in
secordance with the fallowing drawings and/or documents. KEMA Laboralories hias verified that
these drawings and/or documents adequately represent the oaject tested, The manufacturer is
mp.;msinle far the correctness of these drawings andfor decurnents and the technical dara

prese nted.

the follawing drawings and/or documents have been included in this ropart:
Revision

prawing na,fdocument no,
cable construction
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2 GENERAL INFORMATION

2,1 The tests were witnessed by

The tests were carried out without a representative of the client present,

2.2 The tests were carried out under responsibility of

Mame Company
B. Vo3 DY GL Nethecands BV,
K.5. Mijskans Arnherm, the Netharlands

2.3 Subcontracting

All tests were subcontracted to DNV GL / Erergy Advisory, Armhem, the Netherlands,

2.4 Purpose of test

Purposc of the test was to werify whether the material complies with the specified requirerments.

2.5 Measurement uncertainty

A teble with measurement uncertaintics is enclesed in this report. Unless otherwise stzted, the
measurement uncetainties of the results presented inthis report are as indicated n that tabie.
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3 CONDUCTOR

gstandard and date
Standard IEC BOS02-1 clausz 5
Test date 1 March 2018

3.1 Measurement of the resistance of the conductor

Item Unit Reyuirement Measuredfdeterminéd

Blue |Elat;l-:
Resistance Lk < 7,41 7,07 P,
Result

The object passed the test,

3.2 Measurement of the number of wires of the conductor

|ftem "nis Requirerment Measured;‘determiﬁéd
| Mumber of wires - =7 7 - |'_;'
Result

The abject passed the test.

3.3 Measurement of the diameter of the conductor

[tem LInit Reguirement Meéﬂ red/determined

! Blue Biack
Diamater [mm . 2.0 2,0
Reasult

The result is for information only.
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4 ELECTRICAL TYPE TESTS

4.1 Measurement of insulation resistance at ambient
temperature

srandard and date

Standard [EC A0502-1, clause 17,1

Tesl date 1 March 2018

rﬁgm Llnit Requirernant Measured/determined

- Blua Black
volume resistivity,

gt 20 "C Lrom - 3.8x%10-8 3,4x10%
Insulation resistance

canstant, K
lat 20 *C FL kim |- 135178 (126534
Result

The test results are for information only.
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4.2 Measurement of in5ulatiﬂn_ resistance at max. conductor
temperature

Standard and date

Standard 1EC G0502-1, clause 17.2
Test dae 2 March 2018
Tt=m Linit Requiremeant Measured/determined

Blue Black
Volume resistivity, p
at 40 =C £2.em =104 L, Fx10s 1,Bx10™
Insulation resistance
canstant, K; [
at 90 =C M ko = 3,67 B1178 aa740
Result

The abjsct passed the test,
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4.3 Voltage testfor 4 h

Standard and date
Standard [EC 80502-1, clause 17.3
Test date 6 March 2018

Environmental conditions
Ambien: temperature 23 °C

Characteristic test data

Taempersture of test object od Elie

Water temperature Fieg

Testing arrangcr‘ncnt. __ 'u"éltage applied, 50 Hz Dwration
Voltage applizd to Earth connected to .. X Un ki h

| Conductors _ Water tenk - 2.4 9

Reguirament
e breakdown of the irsulatior shall ocour.

Result
The object passed the tast.
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5 NON-ELECTRICAL TYPE TESTS
5.1 Measurement of thickness of insulation

Standard and date

Standard IEC 605021, clause 18.1

Test date 6 March 2018

Thickness Lnit Requirement 'Specifind | Measured/determiner e
Blug Lala-:k

Maminal mm = 0,7 = -

Byarages mm = 0,7 = 0.8 0.8

Minimum (tm) mm HERES = D65 [ 077

Resuit

The object passed the test,
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5.2 Measurement of thickness of non-metallic sheaths

Standard an.r.l date

L208-28

Stzndard [EC 60%02-1, clausse 18.2

Test dats & March 20.8

Cversheath

Thickness Unit Reguircment Specified Measurad/determinad
Maminal mm = 1.8 1,8 -

Averags mm - 2 1.9

Mimimum b mm w124 2 1,79

Result

The object passed the test,
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5.3 Tests for determining the mechanical properties of
insulation before and after ageing

Standard and date
Standard TEC 60502-1, clause 18.3

Tesl date B to 15 March 2018

Characteristic test data

Temperature during ageing .5 e i S
Duration £ 24 (22 February te 1 March 2018)
Item Unit Requirement | Measured/determ ned

Blue | Blark
Without ageing
Tensile strength MN/mm? o Bt 20,5 16,8
Elangation at break B = 200 427 416
After ageing in air oven
lensile strencgth 3
- value aftar agzing  |MN/mm?2 2 20,3 (20,6
. variation ke + 25 rnax. -1 a5
Elangation at break
v value after ageing |5 % 367 377
. variation o |+ 25max.  [-14 =
Result

The abject pessed the tast,
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5.4 Tests for determining the mechanical properties of
non-metallic sheaths before and after ageing

Standard and date
Standard IEC 60502-1, clouse 18.4
Test date 12 March 2018

Characteristic test data {oversheath)

Temperature during ageing 100+ 2 <
Du-alior 7w 24 h (22 February Lo 1 March 2018)
Oversheath .
Lnit Requirement | Measured/detenmined .
Without ageing
Tensile strength M/ = 9.0 13.0
Elongation at break Oy = 13285 153

After ageing in air aven
Tensile sLranalh

= value after ageing | N/mm* 9.0 14,4

* variation % + 471 max. 11

Elongation at break “
- value aftor ageing | % =100 180

[+  wariatior | B + 40 max. =

Result

The abjact pasced the test.
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5.5 Additional ageing test on pieces of completed cables
Standard and date

Ctandard 1EC 60502-1, clause 18,5

Test dale B to 15 March 2018

Characteristic test data

Temperaturz during againg 100 £ 2 °C
Duration 7w Z4 h (22 February to 1 March Z018)
[nsulation
[ Iterm LiniL Reguiremant | Measured/determincd

Blue Black
Without ageing
Tensile strencth M/ ® =125 20,5 16,8
Elzngation at break %k = 200 427 414
After ageing in air oven
Tensile strenagth
s valua after ageing  MN/mm= - 18,7 18,0
- warigtion | B 4+ 25 max. |-9 10
Elangation at break
L] valuz after ayeing o = 365 L68
. varation b5 + 25 max. |-1h 14
Oversheath
tem Unit Requirement | Measured/determined
Without ageing
Tensile strength M/mm2 =90 13,0
Elpngation al braak S =125 153
After ageing in alr oven
 Tensile strangth
. walue after ageing N/ = = a0 13.9
- wariakion ) + 40 max. )
Elongation at broak
] value afzer ageing i) =100 153
a wariatian Oy + 40 max, -13
Resulk

The ohject passed the test,
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5.6 Pressure test at high temperature on non-metallic
sheaths

Standard and date
Standard IEC 6@502 1, clause 18.7
Tast date 2 March 20158

Characteristic test data (oversheath)

Temparatura during ageing g0 = 2C

Heating timsa 4 h

Load SH

Owversheath

rIt-::T - B Unit Tﬁéq_l._i.rnmcnt Me_asuredf Datermined
‘Depth of indentation % |=50 g B

Result
Tha object passed 72 RS
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5.7 Test on PVC insulation and sheaths and halogen free
sheaths at low temperatures

Standard and date

Standard TEC 80802-1, clause 18.8
Test date 6 March 2018

Charactaristic test data (oversheath)

Temperature -15 £ 220

Fericd of application 16 h

Mass of hammer 500 g

Oversheath

tem Unit Requiremant Measured/Det=rmined .
Cold elongation test %a =20 100

Cold impact test - Mo cracks Mo Cracks

Result
The object passed the test,
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5.8 Hot set test for XLPE insulation

Standard and date
standard IEC GO502-1, clause 18.11
Test date 5 March 2018

Characteristic test data

Temperatures 200 F0

Timc under load 15 min

Mecharical stress 20 M/ocm?

[Tterm nit IRequiremént Measured/detemnined
Blu_e Rlack

Elongation under load By CEa kvl 30 26

Permanent elongaticn after caoling % =15 -3 -2

Result

Tre objec: passed the test,
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5.9 Water absorption test on insulation

Standard and date
Stardard IEC 60502-1, clause 18.13
Tast date 18 February to 9 March 2018

Characterstic test data

Temperature BRI
Curation 14 x 24 h (21 February to 7 March 2313)
Ttem rit Requirement Measured/determined

- Blue Black
Wariation of mass mgJ/err’ #1 |13 0,10
Result

The chject passed the test,
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5.10 Fire tests

-22-

5,10.1 Flame spread test on single cables

Standard and date

Standard IEC 60502-1, cladse 18.14 1

Test date & March 20158

Characteristic test data
Owerall diarmeter of test piece
Tima far flame application

14,6 mm
Gl s

12006-18

Flame type 1 kW pre-mixed flame

rCD_ITI dlere cable Linit Feguirarmant 'Mcasuredjdetermined
The distance between the lowar edge mm = 50 410

of the tap support and the anset of

charring

| The distance between the lower edge | mm < G40 500

of the tep support and charring

extends downwards to 8 point |

Result
The object paszed the test.
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10.2 Flame spread test on bunched cables
Standard and date
Standard IEC 60502-1, subclause 18.14.2

Test date 28 Febriary 2018

Characteristic test dara

1206-18

Flame application time 20 min

Mumber of burners 1

[tem Linit Reau-i_r_er“lent Czleulated,/ measured
Tosal volume of non-metallic Ifm - - 25,7
materials

Yumber of test pieces =2 &
Mumber of layers o =1 2
Time to extinction of ail burning or min = &l L

| glowing

I Extent of damagg_ m B _3'__2,5 0,5
Result

The object passed the test.
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5.10.3 Smoke emission test
Standard ahn:l date
Standard IEC 50502-1, clause 18.14.3

Test date 19 March 2018

Characteristic test data

1204-18

Mumber of cablec 3

Izem < Unit ) Requirement Calculated/measured

Light transmittance LS | =60 84 .
Result

The chiject passed the test.
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5.10.4 Acid gas emission test

Standard and date
Standard 1EC 0502-1, clause 18.14.4
Test date 12 to 23 March 2018

Amount of halogen acid gas

HC| contert of . Unit Reguirement Caleulated/measured
Thermealastic insulation {mixed] %0 40,5 <0,02

Mica tapea i = 0,5 < (1,02

Fillor 04 = 0,5 =0,02

Cwersheath M = 0,5 <0,02

Remarks

* Mo requirements for conformity are included in IEC 607541,

- The method specified in I[EC 60754-1 is intended for type testing of individual companants

wussd in the cable constructicn. The use of this methad will enable thz regu rements for
indivicual components 5° A cahle construction to be stated in the appropriate cable
spacification,

Result
The object passed the test,
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5.10.5 pH and cenductivity test

Standard and date

Standard [EC 60502-1, vlause 18.14.5

Test date 12 te 23 March 2018

pHtest

PH value of .. Linit Requiremant Ca_lculate_l:lfmeaaurerj

Thermoplastic insulazion {mixed ] R B

Mica tape Oy 2.3 4.4

| Filler U = 4,3 5.4

Owersheath % =43 4,8 |
Conductivity test

| Conductivizy of .. - Unit —[Requlremem Calculated/measured ]
Themmoplastic insclation (mixed ) us/mm (= L0 <0,5

Mica tape usimm =10 1

Filler WSimm = 14 <05
| Cwersheath pE/mm =10 =05

Result

The object passed the test.
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5,106 Fluorineg content tast

Standard and date
Stancard [EC 6C0502-1, clause 18.14.5
Tast date 12 ta 23 March 2018

Amaount of fluorine

Calculated/measurad

Flunrine content af . Lirit Fequiremeant
Thermoplastic insulation (mixed) O = 0,1

Mica tape M <01

Filler % = 0,1
[ Cwearsheath 20 < 0,1

Result

The objact passec the test.

[=0,1

=0,1
<01
<01

12{}5-18
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5.11 Shrinkage test for XLPE insulation

Standard and date
Standard [EC 60502-1, clause 1816
Test date 7 March 2018

Charactaristic test data

Length af cable semale 300 mm
Temperature 130 £ 1-C
Durakion 1h
Item Unit Reqguirement Measurad,/ dete-mined

Biug Black
Shrinkage B = & 3
Result

The ghjest passed the fest.
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5.12 Water absorption test for halogen free oversheaths

Standard and date
Standard 1IEC 50502-1, clause 18,22

Test date 9 te 16 March 2018

Charackeristic test data

Temperature & 20

Duration 1w 24k

Test methad gravimetric

Trerm Unit Reguirement MeasL red,/dete-mined
Increase of mass mg/crme= £ 10 0.5

Rasult

The object passed the test,
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6 VERIFICATION OF CABLE CONSTRUCTION

Verificaticn of cable construction was carried aut in accordance with clauses 5-13 of [EC 80502-1, The

results are presented below,

Observed/determined

Marking on the cable

METAL CABLE CO. TEC B0502-1, IEC 60231
CU/MGTARLPE/ LSFOHESFOH 2x2 5 SOMM 0.6/ ki MADE IN
IRAN 2017

zon 5tr_ucti|:|;1

Copper, class 2 stranded circolar conductar

Mica glass tape

Insulation XLPC (blue, Black)

Filler ST8 (LSFOH)

Huter sheath 5T8 (LSFOH

Quter diameter of the cable,
average

14.5 mm

Quter diameter of the Coras,
average

|Biack: 4.8 mm

Resulk

Blue; 4.6 mm

Mo significant deviaticns from the specifiec requirements are found,
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8 DRAWING

2X2.5 CUMGT/XLPE/LSFOH

© 0
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9 MEASUREMENT UNCERTAINTIES

The measurermnent uacertainties in the resulis presented are as specified below unless atherwise
indicated.

Measurement i Measurement uncertainty
Tensile strenath test g 1%
Measurement of dimensions S um i
Measurement lose of rmass ~|9,11 mg: 8.0 gr
Measurement of conductor resistance 0,03% of measured value
Measurement at low lempearature [ o -
Measurement in heating cabinats BBl )
Voltage best 2,204 0 + 20w
2.1040 +0,2%
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