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1. REFERENCES - CODES AND STANDARDS

[11 CENELEC HD 629.1 S2:2006 + A1:2008
Test requirements on accessories for use on power cables of rated voltage from 3,6/6 (7,2) kV
up to 20,8/36 (42) kV. Part 1: Cables with extruded insulation

[2] Standard CEI EN 61442:2005

Test methods for accessories for power cables with rated voltages from 6 kV (Um = 7,2 kV) up
to 36 kV (Um = 42 kV)

2. REVIEW RELATED DOCUMENTS

[A] ELCON MEGARAD Test Report No.: 512A_17
[B] Drawings
ELCOTERM TIS 2482 844
ELCOTERM GLS 2475 846
ELCOTERM TES 2484 834

3. PURCHASE REFERENCE
Not applicable

4. MANUFACTURER
ELCON MEGARAD S.p.A.

Via Nazionale 110, Zona Industriale
83030 Arcella (AV) - ITALY

5. ASSESSMENT PURPOSE REFERENCE TO THE STANDARD REQUIREMENTS

X Pre-inspection meeting in order to plan | Identification and stamping of test samples acc. to tender

the arrangement of type test reports as specification.

required in tender specification Start of cycling tests acc. to Clauses of the standard
EN 61442

D Visual examination, checks Compliance will be obtained by testing acc. to Table 5 test
sequence B1-I

D Witnessing tests Tests performed in the sequence given in Table 5:

Clauses: 4, 5, 6, 7 and 9 (in air)

[ Manufacturing progress status Not applicable due to this is a pre-shipment qualification

D Final inspection. Examination Review and approval of load cycling test results (Clause 5).
Clause 3

[X] Components check, Marking and labelling | Compliance of components and installation instructions.
Clause 3
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6. DESCRIPTION AND INSPECTION NOTE

6.1 — INSPECTION PURPOSE

Inspection purpose is to validate and approve the arrangement and carrying out of type tests on accessories
for 3-core 22kV extruded power cables as specified in the standard CENELEC HD 629 HD 6291 S2 and in
the standard CEI EN 61442.

The HV Laboratory of ELCON MEGARAD commissioned us to assist and to witness the performing of each
test contained in Table 3 of the standard and provide the attestation that the requirements were met.

The test station structure used for the tests is the Laboratorio Alta Tensione of ELCON MEGARAD at Arcella
—Headquarter, which operates under the dispositions of the Manual related to the certified Quality Assurance
System implement by the Group.

Instruments and test appliances used are subjected to control and calibration procedures as established in the
Manual. (See also point 6.5).

6.2 — GENERAL PROGRESS OF THE SUPPLY

Not applicable due to the fact that this is a qualification.

6.3 — EMPLOYED DOCUMENTS

» Standard CENELEC HD 629.1 S2 (2006-02) + A1 (2008-09)
« EN61442: 2005
» Elcon Megarad Test Report No. 459A 16

» Elcon Megarad Instructions for assembling with description of examination objects, as detailed on
Section 2.

6.4 — INSPECTION TASKS, TEST AND RESULTS

In order to produce written reports on type tests proving compliance with the above mentioned standard for
branch joints and terminals had been planned following assessment sequence:

03 up to 06 October 2016 — Kick-off Meeting with identification and stamping of test samples. Assembling
of samples in the manner specified in the manufacturer’s instructions.

Test arrangements as shown in the five test loops: #1, #2, #3, #4 and #5.

Carrying out of impulse test, DC/AC voltage dry withstand; partial discharge at ambient temperature and
impulse voltage at elevated temperature

From 30 October up to 25 November 2016 — Heating cycling tests on the samples of terminations (indoor
and outdoor) and of joints.

10 November 2016 — Thermal short circuit tests (screen and conductor) by SVEPPI-SIEMENS Laboratory;
Test Report No. RP LS 16/194.

From 12 up to 16 December 2016 —Immersion test only for outdoor terminations.

From 15 March to up 26 April 2017 — Salt fog test closed. Humidity test for indoor terminations.

From 07 to up 08 September 2017 — AC partial discharge test and impulse voltage test at ambient
temperature. Partial discharge test at elevated temperature. A.C. voltage dry withstand test on short circuit
tested sample. Test results final examination. Documentation review.

Visual examination on the tested samples to ascertain whether any damage (cracking of filling media,
moisture paths, corrosion effects, leakages) has taken place.
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TEST RESULTS

The sampling at 03/10/2016 has been carried out according to the Elcon Megarad internal procedure.

The dimensions of the tested samples were found in compliance with those indicated in the installation
instructions supplied by the manufacturer (Section 6.3 of this report)
For the general test sequence were installed five samples
» Joint ELCOTERM GLS-2475; terminations ELCOTERM TIS-2482 and TES-2484:
3 test loops acc. to schemas Loop #1, loop #2, loop #3

=  Termination ELCOTERM TIS-2482 and termination ELCOTERM TES-2484:

2 test loops acc. to schemas loop #4, loop #5

On page 3 of the test report 512A_17 is further described the into the loops assembled cable type:
12/20 kV, Al/S.C/XLPE/S.C/Cu, with cross-section 3 x 240mm?

Standard EN 61442 — Clauses
Test condition

Test result

5 DC voltage dry withstand
15 min. at 76 kV

No breakdowns occurred on the three test loops

4  AC voltage dry withstand
5 min. at 57 kV

No breakdowns occurred on the three test loops

4  AC voltage wet withstand
(outdoor terminations) 1 min. at 51 kV

No breakdowns occurred on the two test loops

7 Partial discharge at 18°C
22 kV
25 kV

Loop #1

17300 ->37pC | (0 4y 1.73Uo->3,80C

2U, -> 3,8pC 2Uo -> 4,1pC

Measurement device calibrated to 10 pC. Measured rates, for
each loop and each phase, always less than the max. required

14 Impact test on the joint at 23°C. Three
impacts on area of connector: first in the
middle and once in the both sealing areas

Insulation resistance measurement between
conductor and metallic screen.
Insulation resistance in air before impact > 51 GQ.

After impacts measurement on joint immersed in H20

Phase 1>51 GQ | Phase 2 >51 GQ | Phase 3 >51 GQ

6 Impulse voltage withstand at 95°C
10 impulses of each polarity at 125 kV

No flashovers or breakdowns occurred on the two
test loops #1 and #2

9 Heating cycle test in water — only for joint
63 cycles at 95°C (T conductor) 32 kV

No breakdowns occurred on the two test loops

9 Heating cycle test in air at 32 kV
63 cycles for the joint
126 cycles for terminations

No breakdowns occurred on the two test loops

9.4 Immersion test for outdoor terminations
10 8h-cycles: 5h heating ON at 108A; 3h
heating OFF with natural cooling at 23°C.

During the cooling period, the conductor keeps a
value of temperature 5-10K above the ambient
temperature 23°C.

7 Partial discharge at 95°C (Tconductor)
22 kv
25 kV

Loop 1,73Uo->0,4 pC Loop 1,73Uo -> 3,8 pC

#1 2Uo-> 0,1 pC #2 2Uo->4,5pC

Measurement device calibrated to 10 pC. Measured rates, for
each loop and each phase, always less than the max. required

7 Partial discharge at 26°C
22 kV
25 kv

Loop#1 _178Uo=>05pC || oy 1.73U0->04pC
2Uo -> 1,0 pC 2Uo S 0’6 pC

Measurement device calibrated to 10 pC. Measured rates, for
each loop and each phase, always less than the max. required
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Standard EN 61442 — Clauses
Test condition

Test result

10 Thermal short circuit test at 8 kA
2 short-circuits of 1 s duration, applied
to the screen. Performed by SVEPPI

No visible damage on the test loop #3

11 Thermal short circuit test at 31,5 kA
two short-circuits of 0,915 s duration,
applied to the conductor.

Performed by SVEPPI-SIEMENS

No visible damage on the test loop #3

6 Impulse voltage withstand at 26°C
10 pulses of each polarity at 125 kV

No flashovers or breakdowns occurred on the test
loops #1, #2 and #3

4  AC voltage dry withstand
15 min. at 32 kv

No breakdowns occurred on the two test loops
#1, #2 and #3

13 Humidity test for indoor terminations
300h at 16 kV

» No flashovers or breakdowns occurred.

« No damages that might compromise the functiona-
lity of the terminations was observed.

« No evidence of dielectric property loss due tracking
was detected.

* No other anomalies (splitting or puncture of the
material) were observed on the test loop #4

13 Salt fog test for outdoor terminations

1000h at 16 kV; water conductivity
1560mS/m, water pressure 4,5 bar.
Test box volume: 25,2 m3

» No flashovers or breakdowns occurred.

« No damages that might compromise the functiona-
lity of the termination under test was observed.

» No evidence of dielectric property loss due tracking
was detected.

« Light erosion effects on the no-tracking tube (less
than 2mm) was detected.

* No other anomalies (splitting or puncture of the
material) were observed on the test loop #5

Examination

Test loops: #1, #2, #3, #4 and #5
 Joint and terminations passed the test.

» No cracking in the filling media and/or tape or tube
components.

» No moisture path bridging a primary seal.

* No corrosion and/or tracking and/or erosion.

* No leakage of any insulation material.

R = Review / W = Witness
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6.5 - EMPLOYED TEST INSTRUMENTS AND CALIBRATION

Measuring instruments used

next calibration SUPPLIER’S
INSTRUMENT MATR. Manufacturer date FREQUENCY CODE
DC power supply unit | AT 211 PPH(;)VEEI'QX 12/04/2022 Reg.No. 14-8928
diaower supply for | AT 228 AME 18/04/2018 Reg.No0.:2334
diaower supply for | AT 213 AME 13/04/2022 Reg.N0.:2333
Power supply for thermal SPECIAL S
cycle test. Area 1| AT 302 TRASFO 17/04/2018 S years
Digital multimeter 11/09/2019 MY53205896
Data logger AT 229 AGILENT 28/01(2022 MY49022503
'rg"c‘i)“r'jeerm'tage AT 226 | DR. STRAUSS TR-AS 100-12
! _ 06/04/2022
3'\;{3; capacitive AT 169 | HAEFELY 99100314.1

Completed list of instruments is attached on ELCON MEGARAD Test Report 512A-17

6.6 - ATTACHMENTS

1. Laboratory Test Report No.: 512A_17
2. Instructions for assembling No. 844, 846 and No. 834

7. CONCLUSIONS AND REQUIRED ACTIONS

Having assessed the reported results, we declare that these are compliant with the standard
requirements of CENELEC HD 629.1 S2:2006 + A1:2008.

This standard specifies performance requirements for type tests for cable accessories for use on
extruded isolation power cables as specified in HD 620.

Location: Milan
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