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OBJECT
DESIGNATION

Rated wollage
Rated fraquancy

MANUFACTURER

TESTED BY

DATE OF TESTS

99-1066

KEMAX

TYPE TEST CERTIFICATE OF COMPLETE TYPE TEST

zingle fase XLPE insulated power cable
132 KO R LPEIead sheatnHOPE 500 mm’

TEM32M145 kY
=] Rz

cgytach Cables Co.

21 Cleopatra st., Fram El Thawra st.,
Helicpolis-Cairo-Egypt.

KEMA HIGH-VOLTAGE LABORATORY
Utrechtsewsq 310 — 6812 AR Arnhem - the Netharlands

17 Movember 1298 to 5 August 199%

The object, constructec in accardance with the description, drawings and photographs incorporated
in this Certificate, has been subjected to the series of proving tests in accordance with

IEC 60840

The results are shown in the record of Proving Tests and the oscillograms attached hereto.
The values obtained and the ganeral performance are considered to comply with the ahove
Standard and to justify the ratings assigned by the manufacturer as listed on page 2.

The Certificate applies only to the object tested. The responsibility for conformity of any
abject having the same designations with that tested resis with the manufacturer.

This Certificate comprises 31 sheets in total.

) Copyright: Only integral reproduction of this Certificate, or repraductions of this page accompanied by
any page(s) on which are stated the endorsed ratings of the apparatus tested, are permilted without written
permission from KEMA.

KEMA Nederland B.V.
=
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T F.T Roelofs

Armhem, 5 August 1599,
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RATINGS ASSIGNED BY THE MANUFACTURER AND PROVED BY TESTS

Rated voltage UUU TEM32M145 kY
Rated frequency 50 Hz
Maximum rated conductor temperature for XLPE a0 0
Rated cross-section 1x500 mm’
TEST PROGRAMME

1.2
1.3
1.4
1.5

1.6

2.1
2.2

2.3

2.4

2.5

2.6

2.7

2.8
2.9

Electrical type tests

Check on insulation thickness of cable for electrical type tests in accordance with
IEC 60840 clause 11.3.1

Bending test in accordance with IEC 60840 clause 11.3.4

Partial discharge test in accordance with [EC 60840 clause 11.3.5

Tan & measuremant in accordance with IEC 60840 clause 11.3.6

Heating cvcle voltage test followed by partial discharge test in accordance with
IEC 60840 clause 11.3.7

Impulse voltage lest followad by a.c. voltage test in accorcance with 1EC 60840

clause 11.3.8
Resistivity of semi-conducting layers in accordance with |EC 50840 clause 1 1.3.9

Non-electrical type tests

Check of cahle construction in accordance with |[EC 60840 clause 11.4.1

Tests for determining the mechanical properties of insulation before and after ageing in
accordance with IEC 60840 clause 11.4.2

Tests for determining the mechanical properties of non-metallic sheaths before and
after ageing in accordance with |EC 60840 clause 11.4.3

Ageing tests on pieces of complete cable to check compatibility of materials in
accordance with IEC 80840 clause 11.4.4

Pressure test at high temperalure on sheaths in accordance with IEC 60840
clause 11.4.6

Hot-set test for XLPE insulation in accorcance with IEC 60840 clause 11.4.10
Carbon black content of PE sheaths in accordance with |EC 80840 clause 11.4.12
Shrinkage test for XLPE insulation in accordance with IEC 60840 clause 11.4.13
\Water penetration test in accordance with |EC 60840 clause 11.4.15

Verification of cable construction in accordance with IEC 60840



MATERIAL DATA

Manufacturer

Type

Year of manufacture
Cluantity submitied
Mo. of phases
Insulation
Conductor material
Conductor cross-section
Screening material
Sheath material
Sheath colour

Rated voltage

Rated frequency
Standard
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Egytech Cable Co,
132KV XLPE/lead sheath/HOPE/Cu 1x500 mm’
1998

approx, 50 m

1

Extra clean XLPE
Copper

500 mm®

Lead

HDPE (ST7)
Black

132 kW

50 Hz

IEC 60840 (199%)

The manufacturer has guaranteerd that the abject submitted for tests has been manufaclured
in accordance with the fallowing data sheet, sea also appendix A
KEMA has verified that these data sheet adequately represent the equipment tested.

SUBCONTRACTING

The following tests, as mentioned in the Test Programme, were subcontracted to KEMA

Registered Quality:

1.7 resistivity of semi-conducting screens in accardance with |1EC 60840, clause 11.3.9
2 non-electrical tyoe test in accardance with |IEC 60840, clause 11.4
3 verification of cable construction in accordance with |EC 80840,

PERSONS ATTENDING THE TEST

Meither the manufacturer nor the purchaser were represented during the tests,

THE TEST WAS CARRIED OUT BY

Mr H.E. Kaizer
Mir 4G, Jansen

PURPOSE OF THE TEST

KEMA Mederland B,
KEMA Mederland B\,

Purpose of the test was to verify whether the material complies with the specified requirements.
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DESCRIPTION AND RESULTS OF THE TESTS

MEASUREMENT UNCERTAINTY

The las: page of this report contains a table with measurement uncertainties. Unless olnenvise
ndicated in the report, the measurement unceriainties of the results presented are a5 indicated

in this table,

1 ELECTRICAL TYPE TESTS
1.1 Check on insulation thickness before electrical type tests

Prior ta the electrical type tests the insulation thickness was measured in accordance with
clause 11.3.1 of IEC 60840 {1999). The results are represented in appendix 1 page 1.

Result

The average thickness of the insulation did not exceed the specified value by more than 5%.
The test voltages shall be the narmal values specified for the rated voltage of the cable.

1.2 Bending test

The test object was subjected to a bending test in accordance with clause 11.2.4 of IEC 60840
[1999).

The test chject was bent arcund a test cylinder. The diameter of the cylinder was 2,74 m. The
test consisted of three cycles of wind, unwind, reverse winding direction, wind and unwind,
During the test the temperature of the test object was approximately 5 °C.

The results are represented in appendix 1 page 2.

Result

The test was carried out successfully,

1.3 Partial discharge test

The test object was subjecied to a partial discharge test in accordance with clause 11.3.5 of IEC
BOE4D (1989}

On completion of the bending test, the test sample was subjected to a partial cischarge
measuyrement. The partial discharges were measured between the conductor and core screen.
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The measurement was carried out in a balanced circuit. For this purpose a partial discharge-
free coupling capacitor was used. Special precautions were taken in order to avoid external
discharges of the test object. The partial discharges were detected by means of a wide-bang
arplifier, 2 high pass filter and an oscilloscope. The measuring circuit was calibrated by means
of an impulse generator giving a repeating pulse of a known oC-value, The noise level
amounted to 2 pC. The voltage was raised up to 133 XV, 50 Hz and maintained at this level for
10 seconds. Subsequently the voliage was lowered down to 114 KV, 50 Hz. Al this evel the
partizl discharge level was determined.

The results are represented in appendix 1 page 3.

Result

The test was passed.

1.4 Tan & measurement

The test chiect was subjectad to a tan & measurement in accordance with clause 11.3.6 of IEC
£0840 (1999

The measurement of the dielectric loss factor was carried out by using a Schering bridge and a
loss-free standard capacitor. The measurement was carried out at Uy, The lass-factor of the
insulation was measured between the conductor and core screen.

During the measurement the temperature of the test object was g8 "C.

The results are represented in appendix 1 page £.

Result

The test was passed.

1.5 Heating cycle voltage test
1,54 HEATING CYCLE VOLTAGE TEST

The test object was subjected to a heating cycle voltage test in accordance with clauses 11.3.7
of IEC 60840 (1995).

The cable was mounted in the test set-up in a U-bend having a diameter cf 3,34 m. One neat
cycle consists of applying heating current for af least 8 hours followed by at least 16 hours of
natural air cooling. The test object was heated up to a conducter temperature of 85 *C within the
first & hours of the heating period and was kepl steady at 95 °C for 2 hours. This lemperature
was achieved by inducing current in the cable. In total 20 such heating cycles were carried out.
Curing the whale of the test period, a voilage of 2Ug was applied to the test object,

The resuits are represented in appendix 1 page 3.

Result

The est was passed.
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152 PARTIAL DISCHARGE TEST

After cooling down to ambient temperature, after the last heat cycle, the test object was
subjected to a partial discharge test in accordance with clause 11.3.5 of IEC 60840 (1599}
The measurements were carried out as mentioned above under item 1.3. The measurement
was carried out in & balanced circuit, The noise level amounted to 3 pC.

The results are represented in appendix 1 page 3.

Result

The test was passed.

1.6 Impulse voltage test (followed by a.c. voltage test)

1.61 |IMPULSE VOLTAGE TEST

The test object was subjected to a lightning impulse voltage withstand test in accordance with
clauses 11.3.8 of IEC 60840 (1999).

The waveform of the impulse voltage was determined at approximately 50 percent of the
specified test value, Tne recorded front duration and time 1o half value amounted to 2,83 us and
45 us respectively. The waveform complied with the specified requirements. The test consisted
of 10 pesitive and 10 negative impulses with crest values of 650 kV. The voltage was applied
between the conductor and core screen. The voltage measurement was carried out by means
of a RC-voltage divider and a digitizer. During the test the temperature of the test object was
95 °C. In order to achieve this temperature, current was induced in the cable. Two hours after
thermal equilibrium was established the impulse voltage withstand test was performed. During
the test the atmospheric conditions were not taken into account.

The results are represented in appendix 1 pages 6 up to and including 9.

Result

The test was passed.
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162 AC VOLTAGE TEST
The test object was subjected to an a.c. voltage test in accordance with clause 11 5.8 of IEC
BOG40 {1993).
Upon completion of the impulse voltage withstand test, anc cooling down to ambient
temperature, the test object was subjected to an a.c. voltage test of 218 kW, 50 Hz for
15 minutes.
The resulis are reprasanted in appendix 1 page &.
Result

The test was passed.

T Resistivity of semi-conducting layers

The measurement of the resistivity of the semi-conducting layers was carried out in accordance
with clause 11.3.9 of IEC 60840 {1989).
The results are represented in appendix 1 page 10,

Result

The test was passed,

2 MON-ELECTRICAL TYPE TESTS

z.1 Check of cable construction

The examination of the conductor and measurements of insulation and sheath thickness were
carried out in accordance with clause 11.4.1 of IEC 60840 (1999).
The results are representad in appendix 2 page 1.

Result

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

The mechanical properties of insulation before and after ageing were determined in accordance
with clause 11.4.2 of IEC 80840 (1990].
The results are represented in appendix 2 page 2.
Result
The test was passed.
23 Tests for determining the mechanical properties of non-metallic sheaths before
and after ageing
The mechanical properties of the outer sheath before and after ageing were cetermined in
accordance with clause 11.4.3 of IEC 60840 (1599).
The results are represented in appendix 2 page 3.

Result

The test was passed.

2.4 Ageing tests on pieces of completed cable to check compatibility of materials
Ageing tests on pieces of completed cable were carried out in accordance with clause 11.4.4 of
IEC 60840 (1999).

The results are representad in appendix 2 page 4.

Result

The test was passed.

25 Pressure test at high temperature on sheaths

A pressure test at high temperature on sheaths was carried out in accordance with
clause 11.4.6 of IEC 60840 (1999,

The results are represented in appendix 2 page 5.

Resuit

The test was passed.
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256 Hot set test for XLPE insulation

A fot set test for the XLPE insulation was carried out in accordance with clause 11.4.10 of |[EC
GO840 (1999}

The results are represented in appendix 2 page 6.

Result

The test was passed.

27 Carbon black content of PE sheath

The carban black content of the cuter sheath was measured in accordance with clause 11412
of IEC 60840 {1939).

The results are reprasented in appendix 2 page 7.

Result

The test was passad.

28 Shrinkage test for XLPE insulation

& shrinkage test for the XLPE insulation was carried out in accordance with clause 11.4.13 of
|[EC 60840 {1999,

The results are represented in appendix 2 page 8,

Result

The test was passed.

29 Water penetration test

The water penetration test was carried out in accordance with clause 11.4.15 of IEC 60840
(199).

The cable was tested for longitudinal water tightness along the gap between the outer surface
of the insulation screen and the water impermeable barrier.

The results are represented in appendix 2 page 9.

Result

The test was passed.
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3 CONSTRUCTION
319 Check of cable construction and dimensions

The construction of the cable was checked against the manufacturer's specification.
The results obtained are represented in appendix 3 page 1.

Result

Mo deviations were observed.
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Appendix 1 page 1

Client Egytech Cables Co.

Test object 132kVICU/XL PE/lead sheath/HDPE/1x500 mrm’
Requirements IEC 60840 (1999), clause 11.3.1

Taesl date 23 November 1398

1.1 RESULTS OF THE CHECK ON INSULATION THICKNESS OF CAELE FOR
ELECTRICAL TYPE TEST

average spacified maximum allowed |result

tnickness thickness thickness

{mm) {mm) {rnm)

212 21,0 (21+5%=) 221 the average thickness of the

insulation did not exceed the specified
value by more than 5%. The test
voltages shall be the normal values
specified for the rated voltage of the

cable
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Appendix 1 page 2

Client Egytech Cables Co.

Test object 132KV/CU/XLPE/lead sheath/HDPE/1x500 mm”
Reguirements IEC 80840 {1929), clause 11.3.4

Test dates 17 November 1398

1.2 RESULTS OF THE BENDING TEST

Atmospheric conditions
Ambient termperature 5 G

Test object
Tempearature = "C

3 . | _ :
outer diameter | diameter of | requirement bending | hub diameter | observations

of cable ‘conductor | diameter ‘of drum
(0] d 25{D+d) + 5% {
{mm) {{mm) (mm) | {mm)
100,8 26,6 3344 max. | 2740 3 cycles
i (windfunwind and
wind/unwind

SR

in opposite direction)
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Appendix 1 page 3

Clignt Egytech Cables Co. B
Test object 132KVICUXLPE l2ad sheath/HDPE/x500 mm*
Reguirements IEC 60840 (1989), clause 11.3.5

Test dates 1 December 1998

1.3 RESULTS OF THE PARTIAL DISCHARGE TEST

Atmospheric conditions
Ambient lermperature 20 C
Humidity 65 gm

Amoient air pressure 1032 hFa

Test abject

Temperatura 20 e Rated voltage (Ug) 76 &Y
Circuit parameters
Power frequency 50 Hz Calibration 5 pC
Bandwidth 400 kHz MNoise level 2 pC
Coupling capacitor 2600 pF Circuit balanced
voltage | duration . partial max. inception extinclion resuit
discharge  |allowable
lavel pd-level
(V) (sec) (pC) (pC) () [(pC) (V) [(PC)
133 10
114 <2 5] : - - - passed




Client

Test abject
Requirements
Tast date
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Appendix 1 page 4

Egytech Cables Co. .
132k\VICu/XLPE lead sheath/HDPEM x500 mm*
IEC 60840 (1999), clause 11.3.8

2 December 19498

1.4 RESULTS OF THE TAN & MEASUREMENT

Atmospheric conditions

Ambignt temperature 19 L Ambxient air pressure 1017 hPa
Humidity 65 gm’
Test object
Length (approx.) 14 m Temperature 96 *C
Rated voltage (U, = K
Circuit parameters
Fower frequency a0 Hz
Standard capacitor 99,94 pF
applied voliage |C” ilan 5 max. allowable valua for result
[ tan &
(kW) |{nF) (x 107) (x 107™)
Fis 1.83 2,3 10 nassed

* for information anly



Client

Test object
Reguirements
Test dates

-15-

Egytech Cables Co, :
132KVIC U XLPE lead sheath/HDPEA x500 mm*
IEC 60240 (1999), clause 11.3.7

3 December until 24 December 1998

KEMAZ

98470403.00-HVL 98-1066

Appendix 1 page 5

1.5 RESULTS OF THE HEATING CYCLE VOLTAGE TEST
151 Heating cycle voltage test
Atmospheric conditions
Ambient temperatura
{min‘max) 18,5220 °C
Test object
Temperature ambient97 *C
no. of required applied |heating cooling | continuous | result
heat-cycles |conductor heating voltage
lemperature current | applied
tetal duration of |cooling
heating |conductor  |time
time at--*C
(°C) A) (h) (h} (h) (kW)
|2D 85t 100 1350 8 2 16 152 passed
1.5.2 Partial discharge test
Atmospheric conditions
Ambient temperature 21 e Ambient air pressure 1009hPa
Humidity 7 gim®
Test ohject
Temperature 21 B Rated voltage (U,) 76 kWY
Circuit parametaers
Fower frequency a0 Hz Calibration 5 pC
Bandwidth 400 kHz Moise level 3 pC
Zoupling capacitor 2600 nF
voltage | duration partial max. inception extinction result
discharge | allowable
level pd-level
(kW) {sec) (pC) (pC) (kv} | (pC) | (kV) | {oC)
133 10 £ :
114 <3 5 - - - - | pa ssed
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Appendix 1 page &

Client Egytech Cables Co.

Test object 132kV/CufXLPE/lead sheath/HDPE/1x500 mm®
Requirements IEC 60840 (1999), clause 11.3.8

Test dates d and 11 Januari 1989

1.6 RESULTS OF THE IMPULSE VOLTAGE TEST (followed by a.c. voltage test)
1.6.1 Impulse voltage test

Atmaspheric conditions

Ambient termperalure 23 b Ambient air pressure 955 hPa
Humidity 85 gim
! Test object

Temperalture o6 0w

voltage | description oscillogram result
and

pelarity

appendix 1 fig.

(kW) page na.

+ 325 waveshape: 2 83/48 is T 1

+ 325 1 impulse at 50 % of the test voltage 2

+420 |1 impulse at 65 % of the test voltage 3

+518 1 impulse at B0 % of the test voltage g

+ 650 5 impulses at 100 % of the test voltage & 5

+ G50 5 impulses at 100 % of the test voltage B passed
-3 waveshape: 2,92/47 us 7

- 326 |1 impulse at 50 % of the test voltage 8

- 426 |1 impulse at 65 % of the test voltage 9 9

-522 | 1impulse at 80 % of the test voltage 10

- G50 '5 impulses at 100 % of the test voltage 11

- 650 5 impulses at 100 % of the test voltage 12 passed
1.6.2 A.c. voltage test

Atmespheric conditions

Aambient temperature 20 B Ambient air pressure 1003 hPa
Humidity 6 g/m’

Test object

Temperature 20 b -
appliec voltage | frequency | duration observations result

{kV) (Hz} H{min)

180 50 13 no breakdown passed
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Appendix 1 page 7

PEAKVALUE:

3345 kV

Date: 99-08-01
Time: 12:54

PEAKVALUE:

325 kV

Date: 99=08=01
Time: 12:56

PEAKVALUE:

420 kv

Date: 99=08=01
Time: 13:02

PEAEVALUE:

518 kv

Date: 99-=08-=01
Time: 13:14
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Appendix 1 page 8

PEREVALUES:

655 kV
662 kV
655 kV
655 kV
855 kV

99-08-01
13:32

Date:
Time:

ncs. 01 = 05

FPEAEVALUES:

655 kV
662 KV
655 kv
655 kv
685 kv

59-08-01
13:3%

Date:
Time:

nos. 06 = 10
PEAKVALUE:

=321 kV

99-08-01
13:38

Date:
Time:

PEAKVALUE:

-3z kv

39=08=01
13:37

Dace:
Time:
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Appendix 1 page 9

PEAKVALUE:

-428 kv

99-08-01
13:38

Data:
Time:

PEAFVALUE:

=522 kV

99-08-01
13:39

Data:
Tima:

PEAKVALUES:

kv
kv
kv
kv
kv

-6513
—-6a0
-653
-655
-857

99-08-01
li:d44

Date:
Time:

01 - 05

PEAKVALUES:

=553
=a&0
-653
-655
=637

kv
kW
kv
kY
4

99-0B8-01
13:50

Date:
Time:

0 - 10
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Apoendix 1 page 10

Cliant Egytech Cables Co.

Test object 132K\V/CurXLPE/lead sheath/HDPE/1x500 mm”
Requirements IEC 60840 (1339), clause 11.3.%

Test date 23 Novermnber 1998 until 5 January 1589

1.7 RESULTS OF THE MEASUREMENT OF THE RESISTIVITY OF SEMI-CONDUCTING

LAYERS
item unit requirement | measured/determined | result
conductor screen
- non-aged m = 1000 27 passed
- aged om = 1000 86 passed
core screan
- non-aged Om < 500 0.7 passed

- aged am = 500 1.0 passed
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Appendix 2 page 1

Client

Test abject
Recuirements
Test date

Egytech Cables Co.
132k\MICUXLPE/lead sheath/HDPE/1x500 mm®
|[EC 80840 (1999}, clause 11.4.1

23 Novernber 1995 until 5 january 1999

21 RESULTS OF THE CHECK OF CABLE CONSTRUCTION

measurec/determined | result

itern ‘unit raquirement

conducter {[EC 228, Class 2) |

- resistance at 20 °C | €km < 10,0366 0,0356 passed
- no. of wires =53 55 passed
item unit requirament measurec/delermined | result
‘thickness insulation i

- specified i 21 :

- minimum mm =188 20,39 |passed
= {tman = bain) | v - <0.15 0,085 passed
thickness non-metallic !

sheath '

. specified mm 6.0

B average mm 26,0 6,5 | passed
|- minimum mm =50 59 :passed
iterm unit requirerment |measured/determined | result
thickness lead alloy sheath

- specified mm 4.4 4.3

- minimurm mm 4.1 4.1 passed
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Appendix 2 page 2

Client Egytech Cables Cao.

Test object 132kVICUXLPE lead sheathfHDPE/1x500 mm’
Reguirements IEC 60840 (1999), clause 11.4.2

Test date 23 Novemnber 1998 until § January 1999

22 RESULTS OF THE TESTS FOR DETERMINING OF THE MECHANICAL
PROPERTIES OF INSULATION

|ilern unit requirement | measuredidetermined |result
'without ageing )
- tensile strangth M/imm* =125 24,3 passed
|- elongation %a = 200 721 passed
‘after ageing _
- tensile strength N/mmz | NA. 118.8
variation with samples % < +25 |-24 passed
without ageing
- elongation % A S00
variation with samples % <+25 -8 passed
without ageing




KEMAZ

-23- 98470403.00-HVL 99-1066

Appendix 2 page 3

Client Egytech Cables Co.

Test objacl 132KWICU/XLPE/lead sheath/HDPE/1x500 mm®
Reguirements |EC 60840 (1999), clause 11.4.3

Test date 5 August 1995

2.3 RESULTS OF THE TESTS OF DETERMINING OF THE MECHANICAL PROPERTIES
OF NON-METALLIC SHEATHS

item unit requirement |measured/determinad |result
without ageing |
- fensile strength Mimm? =125 23.4 passed
- elongation %% = 300 801 passed
after ageing
- tensile strength Mfmim? M.A.
variation with samples 44 M.A.
without ageing
- glongation % 2 300 744 passed
variation with samples 4 MLA.
withaout ageing
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Requirements
Test date
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Appendix 2 page 4

Egytech Cables Co.

132XV/Cu/XLPE/lead sheath/HDPE/1x500 mm’

IEC 50840 {1999}, clause 11.4.4

23 November 1998 until 5 January 1999 and 5 August 1959

24 RESULTS OF THE AGEING TESTS ON PIECES OF COMPLETED CABLE TO
CHECK COMPATIBILITY OF MATERIALS

litem unit requirement | measured/determined |resuit

Insulation

!- tensile strength Nimm®  |NLA. 18,9 .
variation with samples e =25 -24 passed
without ageing

- elongation o LA 493
variation with samples % £+25 -9 passed
without ageing

Sheath

- tensile strength MimmE | MLA
yarialion with samples 4 MoA
without ageing

- elongation Ya = 300 795 passed
variation with samples B M.A
without ageing




Client

Tesi object
Reguirements
Test date
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Appendix 2 page 5

Egylech Cables Co. :
132KWICUIXLPE/lead sheath/HDPE/1x500 mm

|EC 60840 (1599}, clause 11 A6
5 August 1995

25 RESULTS OF THE PRESSURE TEST AT HIGH TEMPERATURE ON SHEATHS

jlem

unit reguirement |measured result

-_dhepth of indentation

%o = 80 1.5 Ipassed
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Test ohject
Reguirements
Tast date
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Egytech Cables Co,

132kV/Cu/XLPE/lead sheath/HDPE/1x500 mm®
IEC 60840 (1999), clause 11.4.10

23 November 1998 until 5 January 1988

2.6 RESULTS OF THE HOT SET TEST FOR XLPE INSULATION

item

unit requirement | measured result

- elongation under load
- permanent elongatian

Ya =175 70 passed
% =15 10 passed




Client

Tesl cbject
Reguirements
Test date

Egyiach Cables Co,

132KVICU XL PE/lead sheath/HDPE/1x500 mm®

KEMAZ

88470403.00-HVL S9-1066

|[EC 60840 {1999), clause 11.4.13
23 Navember 1998 until 5 January 1999

28 RESULTS OF THE SHRINKAGE TEST OF XLPE INSULATION

Appendix 2 page 8

item

unit requirement | measurad

rasult

- shrinkage

a =4

4

passed
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Client Egytech Cables Co, 2
Tast abject 132kNV/Cu/XLPE/lead sheath/HDPE! 1500 mm
Requiraments IEC 60840 (12499), clause 11.4.15
Test dates 8 - 18 December 1998

29 RESULTS OF THE WATER PENETRATION TEST

Atmospheric conditions

Ambient temperature

[mindmax) 1821 *C
Temperature of test object 97 «C

na. of required applied heating cooling resull
heat-cycles conductar heating
femperature current
total duration of cooling
heating |conductorat | time
time 895-100 *C
(*C) (A) (h) (h) (n)

10 95-100 1410 g 2 16 no water
passed
the ends
of the
cable
Lsample

Remarks

The water penetration was approximately 240 mm one side and 200 mm to the other side,
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Client Egytech Cables Co,
Test object 132KVICU/XLPE/lead sheath/HDPE/1x500 mm®
Requirements |[EC 50840 {1593)

3 VERIFICATION OF CAELE CONSTRUCTION

See also manufacturer's drawing in appendix & and manufacturer's datasheet in appendiz B,

determinations remarks

marking of the cable

colour of the core black

colour of the outer sheath | black

canstruction - compacted copper conductor

- 55 wires of £ 3,45 mm diameter

- 1 semi-conducting layer

- semi-conducting conductor screen (black)
- XLPE insulation

- semi-conducting insulation screen (black)
- 1 semi-conducting layer (50 = 0.3 mm)

- lead sheath

- hitumenised lape

- HDPE(ZTT) oversheath {black)

outer diameter of the
cable (mm) 102,0 average

outer diameter of the lead
sheath (mm) 85,2 average

outer diameter of the core
{rmim) 77 daverage
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The measurement uncertainties in the resulis presented are as specified below unless

atherwise indicated.

measurement

measurement uncertainty

dielectric tesls
and impulse current tests

peak value: = 3%
time parameters: < 10%

capacitance measurement

tan & measurement

0,3%

£0,5% %5107

partial discharge measurement < 1i0pC 2pC
10 - 100 pC : apC
= 100 pC 20 %
measurament of impedance £ 1%
ac-resistance measurement
measurament of losses 2 1%
measurement of insulation resistance | < 10%
measurement of de resistarce l1p0 - 5u00 1%
| 5u0 - 10u2  :0,5%
| 10pQ - 20040 :0.2%
radio interference tes: 2dB

calibration of current transfarmers

22 107 liflu and 290 prad

calibration of voltage transformers

1,6 x 107 Ui'Uu en 510 prad

measurement of conductivity 5%

measurement of temperature S0 - 40°C 13K
A0°C - 126°C 2K
125°C - 180°*C 3K

tensile tast 1%

sound level measurement

type 1 meter as per IEC 651 and
ANMSI 51.4.71871

S

measurament of voltage ratio

0.1%
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Data sheet of cable construction

of

Egytech Cables Co. 132 kW
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Egytech Cables Co. (EL Bawedy)

132 kV Cable
Technical Department

Cable Construction

1 Conductor

bdaterial Plain ,Annealed Copper

Size 500 mm2

No. of Wires 55% 357 mom

Conductor Diameter 26.6 mm

Conducior Type Round Compact

Material Swelling powder inside the
conductor

3. Swmoothing Tape

Material Semi Conducting

Thickness 0.13 mm

Application Helical / 20 %

4. Conductor Screen

Matcrial Extruded Extra Clean
super smooth Semi Conducting

Thickness 22 mm {nominal}
2.0 mm (minimum)

Digmeter 314 mm (Approx.)

5. Insulation

Material Extre Clean XLPE

Thickness 21.0 mm {nominal}
19.0 mm (minimum)

Diameter 734 ..mm (Approx.)

6. Insualtion Screen
Mrzerial

Extruded Semi conducting

Thickness 1.5 mm (nominal}

1.3 mm {ininmm)
Diameter 76.4 mm (Approx.)
7 Swelling T
Material Water Blocking Semi

Conducting tapes ;
Thickness 1.0 mm (approximately)
Dipmeter 8.4 mm (Approx_}



Egytech Cables Co, (EL Sawady)

Tachnical Department

Appendix A page 3

132 kV Cabla

Cable Construction

8, Lead Alloy
Maierial

Thickness

Type

Diameter

9, Impregnated Tape

Material
Thickness
Diameter

Alloy

44 mm (nominal)
4.1 mm (mininmum)
E

87.2 mm (Approx.)
Bitumenised Tape

0.8 mm {approximately)
LLR:S mm (Approx.)
HDPE

6.0 mm {nominal)
5.0 mim (minimam)
100.8 mm (Approx. )

Graphite



Client

Test ohject
Reguirements
Tast date
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Appendix 2 page B

Egytech Cables Co,

132kV/Cu/XLPE/lead sheath/HDPE/1x500 mm®
IEC 60840 (1999), clause 11.4.10

23 November 1998 until 5 January 1988

2.6 RESULTS OF THE HOT SET TEST FOR XLPE INSULATION

item

unit requirement | measured result

- elongation under load
- permanent elongatian

Ya =175 70 passed
% =15 10 passed




