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4. MECHANICAL TESTS AN
According to STN EN 61284, Clause 11.5.1 V I /

-~

4.1 DAMAGE AND FAILURE TEST

Breaking ‘
Sample Strength Saswat Type and place of failure
No. [kN]
[kN]
20 % RTS 24,1 Marking - no damage
60 % 65.1 Holding time 10 min. - inspection of conductor
SMFL ’ slipping - no damage
1. 114.5 Holding time 1 min. - inspection of conductor
1SMFL | 1145 olding -
slipping - no damage
- 117,1 Broken conductor
20 % RTS 241 Marking - no damage
60 % Holding time 10 min. - inspection of conductor
65,1 oo
SMFL slipping - no damage
2. 114.5 T o >
Holding time 1 min. - inspection of conductor
1 SMFL 114.5 oo
slipping - no damage
- 115.,4 Broken conductor
20 % RTS 241 Marking - no damage
60 % 65.1 Holding time 10 min. - inspection of conductor
SMFL ’ slipping - no damage
3. 114.5 — e — -
1 SMFL 114.5 led!ng time 1 min. - inspection of conductor
i slipping - no damage
- 116,9 Broken conductor
Result : Tested Samples ACCEPTABLE /| ‘NOTACCEPTABEE

5. HEAT CYCLE TEST: PASSED, SEE: Test report Ne 16_145-3

-

6. CONCLUSION :

TESTED SAMPLES MET /| BB-NOTWMEET REQUIREMENTS OF STANDARTS
STN EN 61284, STN EN ISO 1461, STN ISO 2178, (PP - 231).

* - UNSUITABLE DATAS TO BE SCRATCHED OUT
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* - UNSUITABLE DATAS TO BE SCRATCHED OUT
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eL3A

ENIBA a.c., Yexocnosawka apmaga 264/58, 967 01 Kpemuuua,
www.elba.sk , Phone: +421 (0) 45 6704 143, E-mail : elba@elba.sk

NMPOTOKOIN OT U3NMNTAHUA

Homep: 29711/2017

CtpaHuum: 5

Mopwuuten : ELBA, a. s. - Tbproecku otaen, Ceskoslovenskej armady 264/58, 967
01 Kremnica

N3snutBaH npoaykt: CbEOVHUTEN 3A MEXXOQYCTBNBWE NMPECOB 3a
nposoaHuk AC0400 - 166 840.2

CraHpapt 3a uanutanma: STN EN 61284, STN EN ISO 1461, STN ISO 2178, (PP -
231)

HaTta Ha npuemaHe Ha npogykra: 17.07.2017

Bpoun ob6pasuu: 3 pcs

U3BLpWKUN U3NUTAHKMATA: Mme: Peter Papanek

ONbXHOCT: M3nuTB. TexHuK
Oata: 17.07.2017

MNognuc: <§3

OueHun U3NUTaHUATA: Ume: Ing. Marian Marko

OnbxHocT: 3aBexgalwy nabopatopus
Harta 17.07.2017
Mognuc:

l'lporoxo.na OT U3NIKUTBAHE € KOHq)HAeHL(Ha.ﬂeH H HE MOXe fa 6'b,qe NpeRoCTaBAH Ha TPETH JHIA 6e3 MMCcMeHo CBIJIaCHe Ha KJANEeHTa,
Pesyn'ra'ru're OT H3THTBAHETO Ce OTHACAT CaMo 0 0GeKTHTe Ha H3UTBAHETO M He 3aMeHAT APYTH JOKYMEeHTH. Tosu MpoTOKOJ He
MOX¥e Ja 61:1(& PasMHOXaBaH B HUKaKbB Cﬂ)"!aﬁ Ge3 NMCMEHO ChracHe 3a sa6o PaTOPUATA 33 INIUTBaHE.

¥ - HeCLOTBETCTRALLOTO Aia Ce 3a4epkHe MNpeBopa: Vinusx Unues
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MPOTOKON OT VISHVITAHI/IFn/ TZ\7

OATA HA U3MUTAHUA: 17.07.2017
MPOAYKT: CbEAVHUTEN 3A MEXOYCTBJIBME MNPECOB 3a
nposogHuk AC0400
THMN: 166 840.2
METOA HA U3NUTBAHE

WU3MUTBATENEH YPE[ : ZDL 40 Lindbpos TepmomMeTLp ELCOMETER
OBXBAT : (0 - 400) kN (-9,9 - +50)°C (0 - 1200) pm
JIMLIEHS : 18-004 17-262 19-012

TEMMEPATYPA: 23,5°C
BPOW OBPA3LM: 3 6p.
MPOBOJHWK : ACSR ACO 400 @ 27,24 mm

N3YNCIEHO YCUITUE HA MPOBOOHUKA - RTS : 120,48 kN
FAPAHTUPAHO PA3PYLLABALLO YCUNKME — SMFL :  114,5 kN

* - HeCLOTBETCTRALLOTO [1a Ce 3aUepkHe Mpeson: UnusH Unves
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PE3YJNTATU OT USMUTAHUATA

1. BU3YANEH Orneq \ )
CbrnacHo EN 61284, yact 7 I~

3HAK HA UBPABOTKA ...... E.....MO3HAHYEHMETO ...166 840.2...,
CNEABALLO O3HAYEHWME... 07/17... CA TPAVHW U HETUMW.

Pe3ynrar: vanuteaHus obpasey CbOTBETCTBA /| HECBHLOTBETCTBA *.

2. KOHTPOIT HA PASMEPUTE U MATEPUATIA
CwrnacHo EN 61284, yacT 8

U3MepBaHu HUamepenn pasmepu [mm]
pasmepu OcpepHeHo
- 1 2 3 4 5 ’[’mm]
200" 200.2 200.3 200.4 . - 2003
g20*7 20.1 20.1 20.1 - - 20.1
$95%2 10 96 95 - - 9.6
730" , 731 730.8 730.2 - - 730.5
$48*%4 , 48 482 48.1 - - 48.2
¢30%%¢ 30 30.2 30.1 - - 30.1

MNPOBEPKA HA MATEPUATIA ~ MMPOBEPEH. ‘

Pesynrart: nsnureanus obpazey CbOTBETCTBA / HECBHOTBETCTBA *.

3. MTPOBEPKA HA AHTUKOPO3UOHHA 3ALLUTA
CovmacHo STN EN 61284, Yact 9, STN EN ISO 1461, STN ISO 2178 _ )

Pe3ynTtati oT npoBepKa Ha aHTMKOPO3UOHHOTO NokpuTtue [um]
O6pazey OT4yeTeHN CTOMHOCTHU CpepHo
No. 1 2 3 4 5 [um]

1. 96 75 97 91 113 94
2. 106 75 90 114 . 97 96
3. 106 109 100 111 87 103
4. M 89 102 101 85 94

Peaynrar: WsnursaHute O6pasun CbOTBETCTBAT / HECBLOTBETCTBAT
Ha usncksaHnsaTa Ha craHaapT STN EN I1SO 1461.

¥ - HeCLOTBRETCTBALLOTO [1a Ce 3a4epkHe MNpeeog: NnusH Mnues
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MpoTokon oT usnuTaHua:
297/1/12017
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CtpaHuua:
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4, MEXAHUYHU N3NUTAHWA
CbrnacHo STN EN 61284, YacTt 11.5.1

",

4.1 "3ANUTAHUA C MEXAHNYHO YBPEXOAHE U PA3PYLLABAHE

S. SAKNKYEHUSA :

W3MNMATAHUTE OBPALIM CBOTBETCTBAT / HECBOTBETGTRAT HA N3VCKBAHUATA HA
STN EN 61284, STN EN I1SO 1461, STN ISO 2178; (PP - 231).

* . HECHbOTBETCTBALLOTO Aa Ce 3auepKkHe

PaspyuwaBalyo _ =,
SEason ycunue EEIERTE DA Bua v msicTo Ha noBpepara
No. [kN]
[kN]
20 % RTS 241 MapkupaHe — 6e3 noepeaa
60 % 65.1 3aabpxkaHe 3a 10 MUHYTU — NPOBEPKA
1 114.5 SMFL ! nNpunNnbL3BaHETO Ha NMpoBoaHuKa — 6e3 noBpeaa
) ’ 1 SMFL 114.5 SagbpxaHe 3a 1 MUH. — NpoBepka
' npunIb3BaHeTo Ha NpoBogHuKa — 6e3 noBpesa
- 1171 CKbCaH NpoBOgHYUK
20 % RTS 24,1 Mapkupaxe — 6e3 nospega
60 % 65.1 3aabpxane 3a 10 MUHYTU — NpoBepka
2 114.5 SMFL ’ NpUNNb3BaHeTo Ha NposoaHKka — 6es noepega
) ’ 1 SMEL 114.5 3agbpxaHe 3a 1 MUH. — NpoBepKa
’ NpUNNbL3BaHETO Ha nposogHuka — Bes noepeaa
- 115,4 | CkbcaH NpoBOAHUK
20 % RTS 241 MapkupaHe — 6e3 noepeaa
60 % 65.1 3aabpxane 3a 10 MUHYTK — NpoBepKa
3 114.5 SMFL ! NpUNTb3BaHETO Ha NpoBoaHuWka — 6e3 noepega
) ’ 3agbpkaHe 3a 1 MUH. — NpoBepka
1 SMFL 114,5
NpUNTbL3BaHETO Ha NPOBOAHUKA — Ge3 noBpeaa
- 116,9 CKbcaH NpoBOAHMK
Pesynrar: WanureaHute o6pasum ca NTPUEMNIUBU / HEAPUEMAUBY *

e

Mpesof: UnusH Mnnes
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] Cortins RWE Eurotest GmbH

Management Electrotechnical Lﬂ/}\“/ R

A Bpsberm.

Testing Laboratory
T B9 (5 D128 |
Test report
Ne 16_145-3 Version: 11
Customer : ELBA, a. s. - Usek predaja, Ceskoslovenskej armady
264/58,967 01 Kremnica
Test object : dead end clamp — 175 840.2
compression joint — 166 840.2
Date of test : 15.01.2016 — 17.02.2016
Applied test regulations 2 According IEC 61284
Test carried out : Heat cycle test
Test result X The compression dead end clamp 175 840.2 and the
compression joint Ne166 840.2, passed the test, and
fulfilled the requirements given in IEC 61284
Specialist testers : H. Walter, A. Schiiter
3aan4yeHo no 4yna. 36a, an.3 ot 30I1
— [ T — o
H. Walter /A, Schiliter
Dortmund, 18.02.2016 Testengineer Test engineer
A /
\ AN
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RWE Eurotest GmbH - Electrotechnical Testing Laboratory

1. General: {
Out of IEC 61284 } q

1.2 Heat cycle test !
1.2.1 Purpose
Heat cycle test are type test aimed ascertaining the long-term electrical performance of
current — carrying joint.
When a design of joint meets the requirements of this clause, then it is expected that in
service:

- The electrical resistance of the joint will remain stable;

- The temperature of the joint will not exceed that of the conductor to which it is attached:

- If the design and intended use of the joint demand the application of short-time
overcurrent test, such currents will not adversely affect the performance of the joint

1.2.2. Joints

1.2.2.1 General

The current-carrying joints consisting of compression and all other forms of mechanical
connector can be divided into two main groups regarding the tensile strength: tension joints
and non-tension joints (see Annex A of IEC 61284)

1.2.2.2 Service Temperatures

The heat cycle tests specified in this clause apply to the joint for use on conductors having
the following maximum permissible temperatures in service:

e Continuous current rating <80°C

e Temperature during the short circuit £200°C

1.2.2.3 Classification for test purposes

Although all positive joint applications may not be clearly identified, the following two
classes of joints are defended for the test purposes:

e Class A the joints are subjected to electrical heat cycle only. Typical joints for
class A joints are tension joints (see 1.2.2.1)
e ClassB: the joints are subjected to electrical heat cycles ant a short-time
overcurrent pulse test. Typical joints for class B joints are non-tensign
joints. sé

The short-time overcurrent pulse test is omitted in class A because the construction of
tension joint in normally so massive in order to meet the mechanical requirements that this
test is not necessary, except if a joint consists of helically formed wires there the current
path is unlikely to be uniform in all strands. -

However, the short-time overcurrent pulse test can be also be made on joint of class A if
agreement between the supplier and the purchaser.

1.2.3 Test specimens

1.2.3.1 General
The connectors supplied for the test shall be identical to those to be delivered

commercially.
Two compression dead end clamps and one compression joint were tested.

)

1

:\ J‘\ RWE Eurotest Gesellschaft fir Priifung - Engineering - Consulting mbH

Il Unterste-Wilms-Strafe 52 - D-44143 Dortmund - Tel: +49 (0)231 / 438 - 2861 - Fax: +49 (0)231 / 438 - 2634 . E-Mail: info @ rweeurotest.com
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RWE Eurotest GmbH - Electrotechnical Testing Laboratory J

{\
1.2.3.2 Multi — range connectors YTBW

In general, connectors shall be tested on all configurations of conductor for which they be
designed.

However, with the agreement of the purchaser the following exception is allowed to limit the
number of test: if connector is designed for more than ones size of conductor, the test shall
be made on both the largest and smallest of such conductor sizes within the supplier's

declared design range.

1.2.3.3. Preparation

The contact surfaces of the connectors and the conductors shall be prepared in accordance
with the supplier's instructions.

The connector shall be installed strictly according to the supplier's instructions on
conductors of the size and type with which they are to be employed without further
preparation. No subsequent tightening of the joints shall be made.

1.2.3.4. Data of test specimens
p The following technical details of the test connectors and conductors shall be recorded
before making any test.
Connectors

o -Manufacturer, catalogue or reference number;

o Class of joints: A or B:
o Assembly technique: preparation of contact surfaces, joint grease (if any),
details of installation method and tooling to be employed

Conductors

o Specification,;
o Material;
o Size and stranding;

}
A
r\.\ 3

RWE Eurotest Gesellschaft fiir Priffung - Engineering - Consulting mbH
Unterste-Wilms-Strafe 52 - D-44143 Dortmund - Tel: +49 (0)231 / 438 - 2861 - Fax: +49 (0)231 /7 438 - 2634 . E-Mail: info@rweeurotest.com
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"

1.2.4.5 Measurements \%/)

1.2.4.5.1 Resistance measurement I

The resistance of each test joint and reference conductor shall be measured between the
potential points installed in accordance with 1.2.4.3.

The electrical resistance is measured between the potential points, marked on the test
pieces according to the requirements of IEC 61284, point 13.4.3 (with Appendix G) with a
straight test current of 100A.Measurement of resistance at each measurement is performed
at a ambient air temperature + 5C, taking into account the difference of about 20 ° C with

the test.

The resistance measurements shall be made with direct current having a magnitude not
higher than 10% of the a.c. test current. The temporary current connections used for
resistance measurements shall be at a distance of not less 50 times diameter of the
conductor from the joint and shall be made so that effective contact is made with all those
strands of the conductor which would be taken into account in calculating its equivalent
resistance.

Instruments used for resistance measurement shall be accurate to within 1% or 0.5uQ,
whichever is the greater when the instrument is calibrated against a certified standard
resistance bar.

1.2.4.5.2 Temperature measurement

The temperatures of the joints and reference conductors, including ambient, shall be
measured by thermocouples or by other suitable means with an accuracy of 2 °C or better.

The joint temperature recorded shall be that of the hottest part of its surface. The
thermocouple may either be inserted in a small hole drilled into the joint or secured to the

outside surface.

On the reference conductor the thermocouples shall be positioned at the mid-point and
securely located, either in a small hole drilled in a solid conductor or by sliding it under the
strands of the outer layer of a stranded conductor (see annex B and C of IEC 61284).

The devices to measure the ambient temperature throughout the test shall be placed so as
not to be influenced by the heat dissipation of the test circuit.

-

RWE Eurotest Gesellschaft fiir Pritfung - Engineering - Consulting mbH
Unterste-Wilms-StraRe 52 - D-44143 Dortmund - Tel: +49 (0)231 / 438 - 2861 - Fax: +49 (0)231 / 438 - 2634 - E-Mail: info @rweeurotest.com
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™

1.2.5 Heat cycle test procedure - \

1.2.5.1 General }/ﬂ b
The heat cycle test shall consist of N electrical load cycles.‘The number N of cycles shall be
chosen from table below:

N Tf (°C)
(cycles) temperature rise
1000 70
500 100
100 130

Each cycle includes a heating period where the test assembly is loaded by the test current,
followed by a subsequent cooling period with the current switched off.

’\\\‘, The heat cycle test shall be carried out employing an alternating current

1.2.5.2 Joints of class A

1.2.5.2.1 Test procedure

The joints of class A shall be tested by the electrical heat cycle (N cycles) method
described below.

1) The test shall be carried out on the joints prepared in accordance whit 1.2.3.3. after the
four joints have been placed in the test assembly, but prior to heat cycling, the resistance
across each joint and the resistance of the reference conductor shall be measured as
specified in 1.2.4.5.1. Taking into account the length of the joint, the resistance of an
equivalent length of the reference conductor shall then be calculated.

2.) A test current shall then passed through the assembly. The value and duration of the
test current shall be such as to raise the reference conductor temperature to Tf5°C see
table above ambient and maintain this temperature for 30 min. The use of an initial current
of value not greater than 150% of the test current to provide accelerated healing so as to
reduce the time to raise of the conductor to Tf*3°C above ambient, is permitted.

Lj 3) At the end of the heating period the current shall be interrupted and the conductor
allowed to cool to within 5 °C above ambient. Forced cooling to reduce the time cycle 55
permitted. '

4) This sequence of operation shall be repeated so that 0.1N cycles (+ 0.02 N cycles) of
heating and cooling are applied.

5) On one occasion during the last five cycles of the 0.1N cycles, the conductor
temperature and temperature of each joint shall be measured during the last 15min of 30
min period.

6) The assembly shall then be allowed to cool to ambient and the resistance of each joint
measured and recorded. ‘

7) Heat cycling shall then be continued with temperatures and resistance measurement at
the end of each 0.1 N cycle until 0.5 N cycles have been completed.

8) A further 0.5 N cycles shall then follow with resistance measurement taken every 0.05 N
cycles and temperature measurement every 0.1 N cycles

The joints shall not be tightened or adjusted during the test.

NA
\ RWE Eurotest Geselschaft fir Priifung - Engineering - Consulting mbH
Unterste-Wilnis-Strafe 52 « D-44143 Dortmund - Tel: +49 (0)231 / 438 - 2861 - Fax: +49 (0)231 / 438 - 2634 - E-Mail: info @ rweeurotest.com
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A\
1.2.5.2.2 Acceptance criteria (class A joints) A ]I
Each joint shall meet the following criteria. ) Zi ’ .,--/
1) The initial resistance of the joint shall not differ by more than 30 % from the mean of the
initial resistance of each of the four joints assembled for test.

2) The temperature of the surface of the joint, measured every 0.1 N cycles when the test
current is flowing, shall not exceed that of the reference conductor.

3) The electrical resistance of the joint, measured at the end of every 0.1 N cycles at
ambient temperature, shall not exceed 75% of the measured resistance of the equivalent
length of the reference conductor.

4) The average resistance of the joint over the last 0.5 N cycle shall not exceed the initial
resistance of the joint by more than 50 %.

5) A graph of resistance against number of cycles shall demonstrate with a reasonable
probability that the rise in resistance over the last 0.5 N cycles is not more than 15 % of the
average resistance over the same period. The method employed for the determination of
this probability shall be In accordance with annex E of IEC 61284.

Test parameters:

Heat cycle test start: 15.01.2016
Heat cycle test end: 17.02.2016
Test specimen: 4 compression dead end clams

2 compression joints

ACSR 400
Classification of joints: class A
Number of cycles 500
Max. temperature 80°C

wd

e
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Untérste-Wilms-Strafe 52 . D-44143 Dortmund - Tel: +49 (0)231 / 438 - 2861 - Fax: +49 (0)231 / 438 ~ 2634 - E-Mail: info@rweeurotest.com
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3. Test set-up

N RWE Eurotest Gesellschaft fiir Pritfung - Engineering - Consulting mbH
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4. Test results: Yﬁ} )
4 1. Initial resistance of the joints (see 1.2.5.2.2-1)

Dead end clamps:

Difference
Elec. Mean initial to mean
Item Resistance | Resistance initial Requirement Result
resistance
[uQ/m] [(HQ/m] [%]
o R1 25.34 -0.8 Passed
[
o ' max. £30%
§ a R2 24.78 -2.98 from the Passed
o E 25.54 mean of the
5 © R3 25.45 -0.36 initial Passed
g resistance
© R4 26.60 4.15 Passed
!
Compression joints:
Difference
Elec. Mean initial to mean
ltem Resistance | Resistance initial Requirement Result
resistance
[HQ/m] [HQ/m] [%]
R5 25.58 -2.30 Passed
*2 max. £30%
5 R6 26.46 1.06 from the Passed
2 26.18 mean of the ===
S R7 25.74 -1.68 initial Passed
8 resistance
R8 26.95 2.92 Passed

i
H
i

; Requirement: The initial resistance of joint shall not differ more then 30% from the mean of
the initial resistance of each of the four joints assembled for test.

A

N

Acceptance criteria according to 1.2.5.2.2-1 fulfilled

UnterstMilms-Stra[Se 52.

RWE Eurotest Gesellschaft fir Priifung - Engineering - Consulting mbH

D-44143 Dortmund - Tel; +49 (0)231 / 438 - 2861 - Fax: +49 (0)231 / 438 - 2634 - E-Mail: info @ rweeurotest.com
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4.2. Surface temperature of the joints (see 1.2.5.2.2-2) )B/az
o)

Dead end clamps:

Temperatures of Dead End clamps

=== T_condiuctor
::3 BO o e [ VTP e T_arnbient
I e

gy TR

9] an EEmE - T Ao . == Dead end 1
E ~-Deadend 2
b= wwms Dead end 3

e Voacl end 4

0 100 200 300 400 500

Compression joints:

Temperature of Compression joints:

wenens T _conductor

wmanen T ambient

m=eoint 1

Temperature oC

QO coorermmrermm o st b e s S S -2 e=m=joint 4
0 50 100 150 200 250 300 350 400 450 500
Cycle

Requirement: The temperature of the joint, measured every 0.1 N cycles when the test current is
flowing, shall not exceed that of the reference conductor
Acceptance criteria according to 1.2.5.2-2 fulfilled
\/j
| ~

RWE Eurotest Gesellschaft fiir Prifung - Engineering - Consulting mbH
Unterste-Wilms-StraRe 52 - D-44143 Dortmund - Tel: +49 (0)231 / 438 - 2861 - Fax: +49 (0)231 / 438 ~ 2634 - E-Mail: info @ rweeurotest.com
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4.2. Electrical resistance of the joints (see 1.2.5.2.2-3)

Dead end clamps:

Electr. Resistance of Deda End Clamps

60
50 - - —
o O e ——,
el - e T T - T padit R
3 30
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Requirement: The electrical resistance of the joint, measured at the end of every 0.1 N cycles at
ambient temperature shall not exceed 75% of the measured resistance of the equivalent length of

the reference conductor
Acceptance criteria according to 1.2.5.2-3 fulfilled

\f\)t

RWE Eurotest Gesellschaft fUr Priifung - Engineering - Consulting mbH

Unterste~W1Ims-Stra{1e 52 . D-44143 Dortmund - Tel: +49 (0)231 / 438 - 2861 - Fax: 49 (0)231 / 438 - 2634 . E-Mail: info @ rweeurotest.com



RWE Eurotest GmbH - Electrotechnicai Testiﬁgj Laboratory |

4.4. Average resistance of the joint over the last 0.5 N cycles (see 1.2.5.2—4)

Dead end clamps: f)ﬂ!\

Cvel Resistance Compression Dead End 1
ycles [i0/m] | Average | Initial | Difference | Requirement
250 25.85
275 25.49
300 24.84 Average
325 24.93 resistance
350 25.48 shall not
375 25.29 25.26 25.34 -0.17% exceed initial passed
400 25.28 resistance
425 25.11 more than
450 25.08 50%
475 2547
500 25.40

Cycles Resistance Compression Dead End 2
[uQ/m] Average Initial Difference | Requirement

250 25.55
275 24.90
300 25.21 Average
325 25.32 resistance
350 2490 shall not
375 24.70 25.05 24,78 1.09% exceed initial passed
400 25.00 resistance
425 24.85 more than
450 25.42 50%
475 24.87
500 24.80

A
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Cvel Resistance Compression Dead End 3

ycles [uQ/m] Average Initial Difference | Requirement
250 25.36
275 25.27
300 25.36 Average
325 25.47 resistance
350 25.94 shall not
375 25.73 25.63 25.45 0.72% exceed initial passed
400 25.81 resistance
425 25.65 more than
450 25.58 50%
475 25.91
500 25.86

Cycles Resistance Compression Dead End 4
[HQ/m] Average Initial Difference | Requirement

250 27.13
275 26.35
300 25.53 Average
325 25.67 resistance
350 26.52 shall not
375 26.29 26.22 26.60 -1.42 exceed initial passed
400 26.22 resistance
425 26.07 more than
450 25.75 50%
475 26.47
500 26.40

E\ RWE Eurotest Gesellschaft fir Priifung - Engineering - Consulting mbH
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Compression joints:

"y

tory

[T—————

Resistance Compression Joint 1

Cycles [pQ/m] Average Initial Difference | Requirement
250 26.01
275 25.54
300 25.33 Average
325 25.47 resistance
350 25.72 shall not
375 25.55 25.60 25.58 0.07% exceed initial passed
400 25.61 resistance
425 25.45 more than
450 25.56 50%
475 25.72
500 25.62

Cycles Resistance Compression Joint 2

[HQ/m] Average Initial Difference | Requirement

250 25.97
275 26.19
300 26.29 Average
325 26.44 resistance
350 26.78 shall not
375 26.56 26.48 26.46 0.10% exceed initial passed
400 26.63 resistance
425 26.47 more than
450 26.54 50%
475 26.77
500 26.68

S

¢

A
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Cvel Resistance Compression Joint 3
ycles [uQ/m] Average Initial Difference | Requirement
250 25.71
275 25.74
300 25.64 Average
325 25.77 resistance
350 26.26 shall not
375 26.06 25.92 25.74 0.70% exceed initial passed
400 25.92 resistance
425 25.79 more than
450 25.87 50%
475 26.25
€™\ 500 26.15 ]

Cycles Resistance Compression Joint 4
[uQ/m] Average Initial Difference | Requirement
250 26.50
275 26.19
300 26.52 Average
325 26.67 resistance
350 27.11 shall not
375 26.92 26.80 26.95 -0.54% exceed initial passed
400 27.10 resistance
425 26.91 more than
~ 450 26.78 50%
\L 475 27.11
g 500 27.02
Requirement: The average resistance of the joint, over the last 0.5 N cycles shall not exceed the

initial resistance of the joint by more than 50 %
Acceptance criteria according to 1.2.5.2-4 fulfilled

5. Conclusion:
The compression dead end clamp Art.Ne 175 840.2 and the compression joint Art.

Ne166 840.2, passed the test, and fulfilled the requirements given in IEC 61284

NG\
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MpunosxeHu perynauymu : Cnopep IEC 61284

MposeneH TecT : TonnnHeH UMKen

TecTor pesynTaTt : onbBaTenHara knema 175 840.2 v npecosus cbeguHUTen
Ne166 840.2, npeMuHaxa Tecta 1 U3MbIHWXa U3NCKBaHUATa Ha IEC
61284

Cneumnanncti Tectepu : H.Walter, A.Schllter

3annyeHo no 4na. 36a, an.3 or 30I1

H. Walter A. Schliter
HoptmyHa, 18.02.2016 Test engineer Test engineer
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1. O6LWW NONOXKEHNA:
OTIEC 61284

.2 ianuTBaHe Ha TOMMUHHNA LUKBA
.2.1 Uen
TecTbT Ha TOMAWHHMS LMKBN € TUMN TECT, HAaco4YeH KbM yCTaHoBABaHe Ha ABbIrocpo4HUTE
ENeKTPUHECKM XapaKTepUCTAKN Ha ToKonpoBoAALLaTa cTasa.
Korato KOHCTpYKUMATa Ha dyrata OTroBaps Ha W3MCKBaHWATa Ha Tasn knaysa, 7O Ce
oyaksa, Ye B ekcriroatauua;
- eNeKTPUYECKOoTO CbNPOTUBNEHNE Ha CbeANHEHNETO Le OCcTaHe cTaburnHo;
- TemnepaTypaTa Ha CbeAUHEHNETO HAMA Aa HafBuWaBa TemnepaTtypaTa Ha npoBoOAHMKKA,
KbM KOUTO € CBbp3aH:
- AKO KOHCTPYKUMATE W NpeAHasHa4eHueTo Ha CbeAVHEeHWEeTO W3UCKBAT npunaraHe Ha
W3NUTBaHE 32 KbCO BPeMe Ha npeToBapBaHe, TakMBa TOKOBE HAMa pfAa oKaxar
HeBnaronpusTHO Bb34eNCTBUE BbPXY paboTata Ha CbeAMHeHNeTo
1.2.2. CtaBun
1.2.2.1 OBbwm nonoxeHuns
TokonposoaumuTe GyrY, CbCTOAWM C€ OT KOMMpecus n BCUYKA ApYrv copmn Ha
MexaHWJeH cbeauHuten, moraT pa 6bAaT pasgeneHn Ha ABe OCHOBHW Tpynu no
OTHOLLEHUE Ha AKOCTTa Ha OMbH. ONBbHATW CbeAWHEeHUA W HeHaTarawy ce CbeAUHEeHUA
(Bvx npunoxexune A ot IEC 61284)
1.2.2.2 PaboTHu Temnepatypu
N3nuTBaHWATa 3a UWKbNa Ha 3arpABaHe, NOCOYEeHW B Tasn TodKa, Ceé OTHacAT 3a
CbeAMHEHWEeTO, KOeTO Ce MW3Nonsea 3a MpPOBOSHWLM, MMalluM cnepHuTe MakcumanHo
[OMNyCTUMK TEMMNEpaTypH B eKcnioartauus:
» HenpekbcHat Tok < 80 oC
- Temnepatypa no Bpeme Ha Kbco cbeanHenune < 200 oC
1.2.2.3Knacudukauma 3a Lenute Ha Tecta
Bbnpeks 4Ye BCUYKM MONMOXUTENHW CbBMECTHU MPUIOXeHUs He morat Aa Obaar AcHO
naeHTUGUUMpany, crieaHuTe [Ba Kraca CTaev ce 3aluTasar 3a Lenute Ha Tecra:
» Knac A: yrute ce nognarar camo Ha eneKTPUUECKN LMKBIT. TURVYHK doyrn 3a
cTaBuTe OT knac A ca onbHaTU CbeAnHerHua (Bux 1.2.2.1)
« Knac B: chyrute ce nognarar Ha eflieKTpu4ecku TOMIMHHN LMK 1 38 KpaTko Bpeme
W3NUTBaHE Ha NpeToBapBall uMnync. TUnuYHUTE yry 3a CbEANHEHNA OT Knac B ca Ges
HanpexeHue
cTaBsu.
KpaTKoCpoYHOTO M3NWTBaHe Ha CBPBXMOTOYHWU UMMYMCK Ce U3Knio4Ba B knac A, TBi+KaTto
KOHCTPYKUMATA Ha ONMbBALUOTO CbLEAMHEHWE € HOpManHo Tonkosa MacueHa, H4e Aa
OTroBaps Ha MEXaHUYHUTE W3UCKBAHWS, Ye TOBa M3NMTBaHE He & HeoBXoAVMO, OCBEH ako
dyraTta ce CbCTOM OT CIUPASIOBNAHO OIOPMEHN XULM TaM, KBAETO MBTAT Ha ToKa € eABa
nu we 6bae egHaksa BbB BCUYKMA HanpaBneHus.
Bbnpekn TOBa, W3NUTBAHETO Ha KPaTKOTpaiHW npeToBapBallyM vMnyrcu moxe Aa ce
U3BBPWM W MpU CBbP3BaHE Ha Kknac A, ako e MOCTUFHaTo CchnopasymeHue Mexay
AOoCTaBumMKa U Kynyeava.
1.2.3 TecToBun o6pasum
1.2.3.1°06wa
MpepnaraHuTe 3a U3NNTBAHETO CbeauHUTenn TpAabsa ga 6baaT NASHTUYHM C Te3U, KOUTO
ce AOCTaBAT B Tbpropckara Mpexa.
Baxa TecTBaHW [ABe KOMMPECWOHHW MpUTUCKalUM Kpauiia W eAHO KOMMPECUOHHO
CbeAunHeHue.

1
1

1.2.3.2 KoHekTopK ¢ pasnu4yHu obxsatu
OBGWKHOBEHO CbeAVHWUTENUTE ce M3MNUTBAT Ha BCUYKM KOHMUrypauun Ha NpoBOAHWNKa, 3a

KOMTEKce NpoeKTnpar.
.f\_‘_
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Bbnpekn ToBa, CbC ChrIAcMeTo Ha KynyBada, ce paspeluasa CneaHoTo n3KnoveHne ga ce
orpaHuun GPOAT Ha W3NUTBaHWATA: AKO KOHEKTOP®LT € npoeKTMpaH 3a nose4ye OT eAuH
pasmMep Ha NPOBOAHUKA, USNUTBAHETO TpsbBa Aa GbAe HanpaBeHo KakTo Ha Han-ronemus,
Taka 1 Ha Hall-Mankua pasmep Ha NPOBOAHULMTE B pamMK1TE HA-ROCTaBHNKA. Jexnapupada
rama. _---}

1.2.3.3. nogroToBka
KOHTaKTHUTE NOBBPXHOCTW Ha CcbeguHuTenute W npoBoAHMUMTE Ce MOAFOTBAT B
CbOTBETCTBME C MHCTPYKUUUTE Ha JOCTaBuvKa.
CreannnTensaT Tpabea Aa Ce MOHTMpa CTPOro ChIMAacHO WHCTPYKUAATE Ha [OCTaBYMKa Ha
NPOBOAHULW C pa3Mep W TWM, C KOUTO Aa ce usnonsear fe3 no-HaTaTbluHa nogrortoska. He
ce NpaBAT NocreaBally 3aTaraHns Ha dyruTe.

1.2.3.4. [laHHu 3a obpasuute 3a nsniTeaHe
CrnepHWTe TEXHNHECKN AeTalinu Ha CbeAVHUTENUTE 3a N3NUTBaHe 1 nposogHuLuTe Tpsbea
fa 6baaT 3anucany, npean Aa ce U3BbpLUv BCAKO n3nuTBaxe.
KOHEKTOPW
o MpouasoguTen, KaTanoxeH Unn pedepeHTeH HoMep;
o Knac Ha cBpb3ku: A nnu B:
o TexHWka Ha crnobseaHe: NOArOTOBKA Ha KOHTaKTHN MOBBPXHOCTW, rpecH (ako wmma
TakvBa), NoapoBHOCTY 3a METOAA HA MOHTaX U HCTPYMEHTarnHa ekunnposka
MpoeoaHULK
o cneuuchukauus,
0 marepuan,
o Pasmep 1 3acsaHe,;

1.2.4.5 NamepeaHus

1.2.4.5.1 UamepBaHe Ha CbpOTUBNEHNETO
CbNpOTMBAEHAETO Ha BCAKO W3NUTBATENHO CbefuHeHue 1 eTanoHeH NpoOBOAHUK Cce
“3MepBa MexAy NOTEHLManNHUTE TOYKM, MOHTUPaHU B CbOTBETCTBMNE C 1.24.3.
ENeKTpr4eckoTo CLNPOTUBNEHNE CE U3MepBa MEeXAY NOTEHUWNANHATE TOUKW, otbenasaHn
BBbPXY M3nuTBaHWTe npobu CbFNacHo M3UCKBaHUATa Ha IEC 61284, Touka 13.4.3 (c
aonbnHeHue G), ¢ npasuneH npo6eH Tok oT 100A. VismMepBaHETo Ha CbNPOTUBIEHMETO npw
BCSIKO W3MEpBaHe Ce M3BBLPLULBA NP TemnepaTypa Ha OKOMNHUA Bb3AYX + 5° C, kaTo ce uma
npeaewng, pasnukata ot okono 20 ° C ¢ Tecta.
/isMepBaHeToO Ha CbNpOTWBMNEHUETO CE M3BBLPLUBA C MOCTOAHEH TOK C MarHWTyA HE no-
BUCOK oT 10% OT a.c. uanuTaTteneH ToK. BpemeHHWTe TOKOBW BpBL3KW, M3NonssaHn 3a
W3amepBaHe Ha CbMpOTUBNEHMeTo, TpAbsa Aa GbAaT Ha pascToaHWE He no-Manko or 50
NbTW AnaMeTbpa Ha NPOBOAHMKA OT CbeiuHeHNeTo 1 Tpsabea Aa GbaaT HanpaBeHn Taka,
ye Aa ce ocbilecTssABa edeKTMBEH KOHTaKT C BCUUKN TE3N HULLKA HAa NPOBOAHUKA, KOUTO
6uxa 61K B3ETW NoA BHUMAaHVE Npy USHWCSABAHETO HEroBaTa ekemMBasnieHTHa cbnpoTuea.
YpeauTe, M3MNON3BaHN 33 U3MEpBaHe Ha CbNPOTUBIEHUETO, TpsbBea ga ca ¢ TouHocT Ao 1%
unm 0,5 pQ, KoeTo OT ABeTe e Mo-ronAMo, Korato YypeawsT € kannbpupaH cpely
cepTuULMpaHa cTaHjapTHa NieHTa Ha CbnpoTUBnNeHne.

1.2.4.5.2 iamepeaHe Ha Temneparyparta .
TemnepaTypuTe Ha CbEOUHEHWUATA W €TanoHHWTe NPOBOAHWLW, BKNIOWMTENHO okofHata g
cpena, ce N3MepBaT C TEPMOABOKIA UMnn ¢ APYrv NOAXOAALLN CPEACTBA C TOUHOCT OT 2°C-
unn no-pobpa. )
3anucaHaTa TemnepaTtypa Ha dyraTa e Tasy Ha Hai-ropeLlara 4acT OT NOBLPXHOCTTa My.
TepmogeoiikaTa moxe unu ga 6bx4e BkapaHa B Manbk 0TBOp, npo6uT B CbeANHEHNETO MNnn
3aKkpeneH KbM BbHLUIHATa NOBBPXHOCT.
Bbpxy eTanoHHWA NPOBOAIHWUK TEPMOABOMKUTE TpsGBa Aa GbAaT pasnonoXeHu B cpegHara
TOUKA U CUIYPHO PasfoNoXeHW, UMK B marka Aynka, npobutn B TBbPA NPOBOAHMK, M
ypes nmb3raHe Mof HULIKATE Ha BbHLUHWA CNOA Ha MHOTOXWIHAA NPOBOAHWK (B,
Mpunoxexne B u B Ha IEC 61284).
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YcTporcrBaTa 3a uU3MepBaHe Ha TemnepaTtyparta Ha OKonHaTa cpepa no Bpeme Ha
U3NUTBAHETO ce MOCTaBAT Taka, vYe [Ja He ce BIUAAT OT pasceﬁBaHeTo Ha TonnuHaTta Ha

n3nuTBartenHara sepura.

1.2.5 Mpouenypa 3a nanuTeaHe Ha TONIUHHUA LNKBI

1.2.5.1 O6LwM nonoxeHUs

M3nuTBaHeTo Ha TONMMHHUA LMKBI ce cbeTom oT N UMKNY Ha eneKkTpuyecko HaTtoBapeaHe.
BposT Ha unknuTe N ce n3bupa ot Tabnuuara no-gony:

N Tf (°C)
(umknv) NoBuwaBaHe Ha
TemnepaTypaTa.
1000 70
500 100
100 130

Bceku UMKbLN BKIOYMBA OTOMSIATENEH NEPUOA, B KOWTO USNUTBATENHUAT TOK Ce 3apexia o7
N3NUTBATENHUA TOK, NocneaBaH OT cnefsall nepuo Ha oxXnaxaaHe ¢ U3KIoYeH ToK.
M3nuTBaHEeTO Ha TOMMUHHUA UMKBLIT Ce U3BBbPLLBA C M3NON3BaHe Ha NPOMEHITMB TOK

1.2.5.2 dyrn ot knac A

1.2.5.2.1 Mpoueaypa Ha UsnuTBaHe
CvenuHeHnaTa OT Knac A ce usnuTeaTt 4Ypes MeToda Ha enekTpu4eckns LMKbn Ha
HarpaBaHe (N uvknu), onucaH no-gony.
1) M3anuTBaHETO Ce WU3BBLPLUBA BbPXY ChbeANHEHUATAa, USFOTBEHN B CLOTBETCTBUE C TOYKa
1.2.3.3. crieq KaTo YeTUpUTE ChbedUHEHWs ca MOCTaBeHU B U3MNUTBaTENHWA Bb3EMN, HO
npean TOMMHHNA LMKBS, CbNPOTUBNEHNETO Ha BCSIKO CbeAVHEHNE U CbNPOTUBNEHNETO Ha
€TanoHHWSI NPOBOAHWK Ce M3mepBaT, kakto e nocodeHo B 1.2.4.5.1. Kato ce Bieme
npeasva ObIKMHATa Ha CbeAMHEHWeTo, ToraBa ce u3uucnsaBa CbLMPOTUBNEHWETO Ha
eKBMBaneHTHa Ab/MKMHA Ha eTanoHHWA NPOBOAHNUK.
2.) Crnep ToBa TOKbT 3a W3NUTBaHe npemuHaBa npes ycTpoictsoTo. CroiHOCTTa M
NPOALIIKUTENHOCTTA Ha u3nuTBaTtenHus Tok Tpsbea pa 6baaT TakuBa, Ye Aa nosuwar
TemnepaTtypaTta Ha eTanoHHUs nposogHuK fo Tf + 50C, Bk Tabnuuarta Haj okonHaTa
cpefa v fa noaabpXar Tasu Temneparypa B npoabrxeHvie Ha 30 muHyTu. Paspelasa ce
M3NON3BAHETO HA NbpBOHAYanNeH TOK CbC CTOMHOCT He no-ronsma ot 150% ot
U3NUTBaTENHNA TOK, 3a ja Ce OCUTypy YCKOPEeHO 3apacTBaHe, 3a 4a ce Hamanu BpemeTo 3a
noeuwasaHe Ha npoeogHuka go Tf + 5 ° C Hag okonHaTa cpega.
3) B kpad Ha OTONNMUTENHWA NepUoj TOKLT ce NpekbeBa U NPOBOAHVKLT Ceé OCTaBA Aa ce
oxnagu Ao 5 ° C Hag okonHata cpepa. [onycka ce npUHYAWUTENHO oxnaxpaHe 3a
HamansBaHe Ha BpeMeBUA LMKbI.
4) Taan nocneaoBaTenHocT Ha paGoTa ce nosTaps, Taka ye Aa ce npunarat 0.1N uvkena
(£ 0.02 N unkbna) 3a oTonneHue 1 oxnaxaaxHe. é
5) B enuH cnyvaii no speme Ha nocnegHuTe net uukena Ha 0.1N unkbna, TemnepaTypara
Ha NPOBOAHWKA U TemnepaTypaTa Ha BCAKO CbeauHeHne TpAbGBa aa ce usmepsaT npes
nocnegHute 15 MuHyTU OT 30-MUHYTEH NEPUOA.
6) Cnep ToBa ycTpoiicTeoTo TpsibBa Aa ce OCTaBM [a Ce Oxnaau A0 OKonHaTta cpeaa, a
CbLMNPOTUBNEHNETO Ha BCAKO ChbEeANHEHUE Ce NSMepPBa 1 3anucea.
7) Cneg ToBa TONMMHHUAT LUWMKLN TpabBa Aa Npoab/MKA C U3MEepBaHe Ha Temneparyparta v
CbMPOTUBNEHNETO B Kpas Ha BCEKM 0,1 N uuksn, aokato 6baat 3asbplieny 0,5 N umksna.
8) Cnep Toea ce ussbpweat owe 0,5 N unkbna ¢ usmMepBaHe Ha ChMPOTUBNEHWETO Ha
Bcekn 0,05 N yukbna n namepeaHe Ha Temnepatypara Ha sBceku 0,1 N unkena
CbeaunHeHusaTa He TpabBa fa ce 3aTarat unu perynupar rno Bpeme Ha U3nuMTBaHeTo.

o
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1. 2 5.2.2 Kputepun 3a npuemaHe (C'be,qVIHeHI/IFI OT Krnac A) '}

Bcsika cbBMECTHa YacT OTroBaps Ha CReaHUTe Kputepuu.
1) HauyanHoTo CbNpoTMBNEHNe Ha CkeAnHeHneTo He Tpsbea faa ce p ni€aBa c noseve oT
30% oT cpeaHaTa CTOWHOCT Ha MbPBOHAYaNHOTO CBMPOTUBMNEHWE Ha BCSAKa OT 4eTupute
cbeauHeHns, crnobexn 3a nanuTeaxe.

2) TemnepaTypaTta Ha NOBbPXHOCTTA Ha CbeANHEHNETO, usmepeHa Ha Bcekn 0,1 N Liukbna,
Korato npoTuda TOK Ha u3nuTeaHe, He Tpsbsa Aa HagBuwasa Tasu Ha eTanoHHWA
NPOBOAHKK.

3) EnekTprMyeckoTo CLNPOTUBMNEHNE Ha ChbeauHeHneTo, u3mMepeHo B kpast Ha sceku 0,1 N
UMKbNa npu TemrnepaTypa Ha OKornHata cpefa, He Tpsabea ga Hagewuwasa 75% ot
U3MEpPEHOTO CbNPOTMBNEHNE Ha eKBNBANEHTHaTa Ab/KUHa Ha eTanoHHUS NPOBOAHMK.

4) CpefHOTO CBNPOTUBMNEHNE Ha CbeauHeHneTo npes nocnegHua 0,5 N uuken He TpAbea
Aa HaaBWLWaea NbPBOHAYANHOTO CbNPOTUMBNEHNE HA CbeAMHEHUETO ¢ noBeye oT 50%.

5) MNpadmka Ha cbnpoTmeata cpelwly 6poa Ha uyuknutTe TpabBa Aa AOKaxe C pasymHa
BEPOATHOCT, Y€ NOBULLIABAHETO Ha cbnpoTuBnexrueTo npes nocnegHute 0.5 N uukbna e He
nosevye oT 15% oOT cpeaHOTO CbNPOTUBNEHUE 3a Cblyma nepunod. MeToabT, M3nonseaH 3a
onpeaensiHe Ha Tasn BepoaTHocT, TpAbsa aa 6bge B cwoTBeTCcTBME C NpunoxeHue [ Ha
IEC 61284.

MNapameTpu Ha TecTa:

CraptupaHe Ha TecTtoeus uuken: 15.01.2016

KpaeH umkbn Ha TectoBus uuken: 17.02.2016
O6pasel 3a nsnuteaHe: 4 KoMnpecupaty rnyxu Muau
2 KOMNPECUOHHU Oyrr

ACSR 400

Knacudgukaums Ha ctasuTe: Knac A

Bpon uuknn 500

Makc. Temnepatypa 80 ° C

2 \
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3. Test set-up
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4.1. MbpBOHAYaNHO CLMNPOTUBNEHKE 3a Bpb3knTe (Buk 1.2.5.2.2-1)

4. TecToBMU pe3ynTaTu:

OnvBaTenHn KnemMu:

Pasnvika oT
MbpeoHava
Enek. HO nbpBoHa4a
Nzpenve Cenpotuen CBLMPOTUBN fiHo N3nckeaHe PesynTar
A eHue P cbnpoTmeN y
eHne
eHne
[MQ/m] [WQ/m] [%]
S R1 25.34 -0.8 MpemuHat
g makc. £30%
< R2 24.78 -2.98 ot NpemuHaT
g T nbpBOHavYan
o 25.54 HOTO
§ R3 25.45 -0.36 CbAPOTMBNE MpemuHaTt
,é: HWhe
@] R4 26.60 415 MNpemuHaT
Cobeaunutenn samexaycruhdve:
n Paanuka or
E ‘bpBOHa4a
. nHO nbpBOHaYa
N3penne Cenpotnen CobnpoTusn JTHOTO MN3nckeaHe Pesynrar
eHune CbMpoTHBEN
eHue
eHue
[HQ/m] [HQ/m] [%]
;- R5 25.58 -2.30 Passed
g makc. +30%
4 3 R6 26.46 1.06 oT Passed
ol nbpBOHayan
a0 26.18
Oz R7 2574 1.68 Hoto Passed
g : -t CLNPOTUBNE asse
s Hue
R8 26.95 2.92 Passed

N3nckBaHe: HayanHOTO CLMPOTUBMNEHNE HA CbeAUHEHNETO He Tpﬂ6Ba a ce pasnuyasa

noeeye ot 30% ot cpegHaTta CTOMHOCT Ha MbPBOHAYaNHOTO CLNPOTUBNEHWE HAa BCAKA OT
YyeTmpute CrenuHerus, crnobeHn 3a nsnUTBaHe.

M3nbAHEeHU ca KpUTepUM 3a npuemaHe cbrnacHo 1.2.5.2.2-1

w\ RWE Eurotest Gesellschaft fir Priiffung - Engineering - Consuiting mbH
Unterste-Wilms-Strafie 52 - D-44143 Dortmund - Tel: +49 (0)231 / 438 - 2861 - Fax: +49 (0)231 / 438 - 2634 - E-Mail: info @rweeurotest.com
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4.2. MoBbpPXHOCTHa TemnepaTypa Ha dyrute (sux 1.2.5.2.2-2) 1/(/1
‘:A
%

OnwBaTenHu Knevu. )

Temperatures of Dead End clamps

a0

80 TR —py e R e e S S "' ——————

70
@)
g 60 e |_conductor
§ 50 =T_ambient
240 e AT S S ———_ Dead end 1
§ 30 Dead end 2

wnsser Dead end 3
20 . o e Dead end 4
10
o - :
4] 100 200 300 400 500

Cycle

CbeauHUTENN 3a MexaycTbiomne:

Temperature of Compression joints:

90
70
Q
8 60 weems T _conductor
3 50 e S wamesna T _ambient
e o e — e _-‘._F‘A’::—:‘::?._"“"f e eyt T RAIAEXR
@ 40 i joint 1
20  meme i smmmers JOINE 3 &5‘
10 joint 4
0

0 50 100 150 200 250 300 350 400 450 500
Cycle

WUanckBaHe: TemnepaTypaTa Ha CbeAUHEHWETO, namepeHa Ha scekun 0,1 N Unkbna, Korato
NpoTUYa TOK Ha U3NUTBaHe, He TpsGBa Aa HaZlBulLaBa Tasy Ha eTanoHHWA NPOBOAHMK

Kputepuute 3a npuemaHe cbrnacHo 1.2.5.2-2 ca UsnbyHeHN

{\"\ RWE Eurotest Gesellschaft fir Priifung ~ Engineering - Consulting mbH
eW

UnterstesWilms-Strafe 52 » D-44143 Dortmund - Tel: +49 (0)231 / 438 - 2861 - Fax: +49 (0)231 / 438 ~2634 . E-Mail: info @ rweeurotest.com
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4.2. EnexTpy4ecko CbNpoTUBNEHNe Ha dyruTe (BrX 1.2.5.2.2-3) \-}
-

WS
OnbBaTtenHu Knemu: } ¥

Electr. Resistance of Deda End Clamps

60
E 40 wmmmmmes | cOnductor
g. et T T i o S S .
i = e |imit
8 30
= T S—— — e sy R Dead End 1
e B ——— S
(%]
é 20 wammnne R Dead End 2
—==swse R Dead End 3
10 : k= - R Dead End 4

0 50 100 150 200 250 300 350 400 450 500
Cycles

CbefvHuTenu 3a MexaycTbnbve

Electr. Resistence of Compresnon Joints

50
45
40
35 o o e e o e - e W T e o -
g 20 ememeenes | cONductor
————— e —— e ————e wn v Limit
% % ' i R Joint 1
.‘g 20 e R J0INE 2
2 15 s R J0OINE 3
10 R Joint 4
5 .
0

0 50 100 150 200 250 300 350 400 450 500
Cycles

<

WaucksBaHe: EnekrpnieckoTo CbNpoTVBIEHWE Ha CbeAWHEHNETO, N3MEPEHO B Kpasi Ha Bceku 0,1
N uMKbNa Npy TemriepaTypa Ha okosiHaTa cpefa, He Tpsbea aa Hagsuwasa 75% OT N3MepeHoTo

CbNPOTUBMNEHNE Ha eKBMBaneHTHaTa AbIDK1MHa Ha eTaltoHHnA NPOBOAHUK

U3nbnHeHU ca KpuTepuu 3a npuemaHe cbrinacHo 1.2.5.2-3

N

RWE Eurotest Gesellschaft fir Priifung - Engineering - Consulting mbH
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4.4, CpepHa ycTOMUMBOCT Ha cbeavHeHneTo npes nocnegHute 0.5 N uukena (Burk 1.2.5.2 - 4)

OnbBaTenHn KNemMn.

Tk

Linknu CbnpoTtuBneHue OnnLBaTenHu Knemmu 1
i [uQ/m] CpeaHo HavanHo Pasnuka M3ucksaHe
250 25.85
275 25.49
300 24.84
325 24.93 Cpearoto
350 25'48 CbNpoTUBNEHUE
375 25.29 25.26 25.34 -0.17% He TpAbBA A | nheyuman
200 5508 HajaBuLIaBa
425 25'11 MbpBOHAYaNHoOTO
. 50%
450 25.08 ¢
. 475 25.47
- 500 25.40
Linknu CwnpotuBneHue Onbeartentu Knemu 2
[HQ/m] CpegHo HauanHo Pasnuka M3uckBaHe
250 25.55
275 24.90
300 25.21
325 25.32 Cpenroto
350 24 90 CbNPOTUBNEHME
375 24.70 25.05 24.78 1.09% “:aLpB’;sj:B‘f npeMuHan
jgg gigg NbPBOHAYANHOTO
: o
450 25.42 c 50%
475 24.87
{ 500 24.80

Unterste—\{Uilms-StraBe 52 - D-44143 Dortmund - Tel: +49 (0)231 / 438 - 2861 - Fax: +49 (0)231 / 438 - 2634 - E-Mail: info @ rweeurotest.com
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CunpotusneHne OnvBaTtenHu Knemu 3
Huwn [HQ/m] CpeaHo HauyanHo Pasnuka N3uckBaHe
250 25.36
275 25.27
300 25.36
325 25.47 CpepHoro
350 55 94 CbLMNpPOTUBIEHUE
375 25.73 25.63 25.45 0.72% | HeTPAbBAAA | Lo\ iukan
200 55 81 HagBuWwaea
425 25'65 MbPBOHAYANHOTO
- ¢ 50%
450 25.58 °
475 25.91
2 500 25.86
Linknu CovnpotusneHne OnbBatenHm Knemu 4
[pQ/m] CpegHo HayanHo Pasnuka N3uckBaHe
250 27.13
275 26.35
300 25.53
325 25.67 Cpeanoto
350 26.52 CbLMNPOTUBNEHUE
375 26.29 26.22 26.60 -1.42 ”fagfmﬁjzs’la npemMuHan
jgg gggg NbPBOHAYANHOTO
' 50%
450 25.75 ¢ ou7
g : 475 26.47
500 26.40

Unterste-Wilms-Strale 52 - D-44143 Dortmund - Tel: +49 (0)231 / 438~ 2861 - Fax: +49 (0)231 / 438 - 2634 « E-Mail: info @ rweeurotest.com
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CweauHutenn 3a mexaycronbuve: /)/2
‘ )

\

CbeauHuTen 3a Mexaycrbnéue 1

Unknu [uQ/m] CpegHo HauanHo Pasnuka MauckBaHe
250 26.01
275 25.54
300 25.33
322 25:4 %-r%?rﬁl};ﬁzme
350 25.72
375 25.55 25.60 25,58 0.07% | HeTPABAAA | Lhouunan
400 25.61 Hansiasa |
425 55 45 n'prOHsag;HHOTO

: c o

450 25.56
475 25.72
500 25.62

Lnkrm CueanHuUTen 3a MeXaycTbinbue 2

[uQ/m] CpegHo HayanHo Paanuka N3uckeaHe
250 25.97
275 26.19
300 26.29
S22 £0.44 Cbr%%iﬂ:ﬁzme
350 26.78
375 26.56 26.48 26.46 0.10% He TpABBA KA | b o pyuman
400 56.63 HagBuwasa
425 56 47 n'prOH5a(\)-l$nHOTO
= c ()

450 26.54
475 26.77
500 26.68

<

e

\
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CheAuHUTEN 3a MexaycTbiibune 3
Huku [uQ/m] CpegHo | HauyanHo | Pasnuka N3nckBaHe
250 25.71
275 25.74
300 25.64
325 25.77 Cpeaoto
CBbNPOTUBNEHNE
350 26.26
375 26.06 25.92 25.74 0.70% He TpsbBa Aa | oo yman
400 25 92 HaaBuWaBa
495 25‘79 MbPBOHAYANMHOTO
: c 50%
450 25.87 °
475 26.25
' 500 26.15
Liuknm CbeauHuTen 3a Mexaycrbnoue 4
[HQ/m] CpenHo HavanHo Pasnuka WaunckpaHe
250 26.50
275 26.19
300 26.52
325 26.67 Cpearoro
350 27 11 CbNpoTUBNEHNE
375 26.92 26.80 26.95 -0.54% He TpAGBa Aa | |homuman
400 5710 HagBulWasa .
205 26'91 NbPBOHAYaNHOTO |
. 0,
e 450 26.78 c 30%
475 27.11 '
500 27.02 |
MNancksaHe: CpefHOTO CbNPOTMBIEHUE Ha CbeAnHeHneTo npes nocnegHnTe 0,5 N uukbna He

TpﬂsBa Aa HagBuLasa NbPBOHAYaNHOTO CbNPOTUBNEHNE Ha CheQNHEHNETO C noBeve oT 50%

N3anbLnHeHu ca KpUTEepuuU 3a npuemMaHe cwrinacHo 1.2.5.2-4

5. 3aknoyeHue
Onveamennama knema Kam.Ne 175 840.2 u cveduHumena 3a mexmdycmunbue

Kam. Ne166 840.2, npemuHaxa mecma u noKpuxa usuckeaHuam cnoped IEC 61284

J

N\
|L- RWE Eurotest Gesellschaft fir Priifung - Engineering - Consulting mbH
Unterste-Wilms-Strafe 52 - D-44143 Dortmund - Tel: +49 (0)231 / 438 - 2861 . Fax: +49 (0)231 / 438 - 2634 - E-Mail: info @ rweeurotest.com
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TYPE TEST CERTIFICATE
PRUFZEUGNIS

ARTICLE | ARTIKEL: Suspension clamp envelope type |

Gabelhdngekiemme
ARTICLE NO.| ARTIKELNR.: 4301.10

REPORT NO. | BERICHTSNR.: 4301.10_2017

Important Notice: Reproduction of any part of this report, duplication or distribution is strictly forbidden without prior written consent of
Mosdorfer GmbH. This report exclusively relates to the products, scope and conditions herein specified.

Wichtiger Hinwels: Die Reproduktion, Vervielfaitigung oder Verteilung eines Teils dieses Berichts ist ohne vorheriger schrifilicher
Genehmigung durch die Mosdorfer GmbH strengstens untersagt. Dieser Bericht bezieht sich exklusiv auf die darin enthaltenen

P;oije, den Umfang und die Bedingungen.
%
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TYPE TEST CERTIFICATE
us
PRUFZEUGNIS
ARTICLE | ARTIKEL 4301.10
DESCRIPTION | BESCHREIBUNG Suspension Clamp envelope type | Gabelhé&ngeklemme
DRAWING | ZEICHNUNG F0402006 - Rev g
DATE OF INSPECTION | PRUFDATUM 29. July 2017
PLANT | WERK Mosdorfer Weiz
TEST ENGINEERS | TESTINGENIEURE Mr Dominik Krammer
MOSDORFER
SPECIFICATIONS | SPEZIFIKATIONEN X DIN EN 61284 (Anford. u. Prifungen fur Armaturen)

{IDIN EN 61897 (Anford. u. Prufungen fur Schwingungsdémpfer)
CIDIN EN 61854 (Anford. u. Prufungen fur Feldabstandhalter)
ISQ 1461 {Anford. u. Prufung des Zinkiberzuges)

OISO 10684 (Anford. u. Prifung Verbindungselemente Feuerverzinkung)
O

O

TESTS + RESULTS | TESTS + ERGEBNISSE  Appendix A | Beilage A g é

CONCLUSION | ZUSAMMENFASSUNG:

All tests according above mentioned standards have been performed successfully. |
Alle Prilfungen laut den oben genannten Standards wurden erfolgreich durchgefilhst,

\h “ Page 2 of 13 II
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MOSDORFER
ETINTTN
USED TEST EQUIPMENT | VERWENDETE PRUFAUSSTATTUNG

Tensile Testing Machine | Zugpriiffmaschine 100kNO 600kNO  1200kNX
Charpy impact testing machine | Pendelschlagwerk a
Hardness testing machine | Harteprifmaschine O
Spectro analytical machine | Spektralanalysegerat a
Caliper | Schiebelehre X
Torque wrench | Drehmomentenschi(isse! X

=

Revision No. | Revision Nr. 1

Mosdorfer GmbH Mosdorfer GmbH

/

4 3anundeHo no un. 36a, an.3 ot 30T

'vvr v vy
Issued | Erstellt: Dominik Krammer Approved | GeprUft: Mr. Christian Freismuth
Date | Datum: 29.07.2015 Date | Datum: 28.09.2017

<
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A
STANDARD ACC. TO 61284 © IEC: 1997-09
Clause Test Type Type Type
Test Test Test
1 Visual examination % X 2 &
2 | Dimensional and material verification E X X 2
3 Hot dip galvanizing .§ X O § O
4 | Non-destructive testing £ = é O 5 O
5 | Mechanical tests $ = 8 2 _
Damage and failure load test % X [ X .‘é X
Slip test % EI % ; W
Clamp bolt tightening test g O § ® £ X
Tensile test o O n O =
Damage and failure load test of the ;_, 0 'é 5
attachment point used during erection g g
Magnetic losses test 2 O O O
Heat cycle tests J O O
Corona and RIV test O O O
[] v L]
Nr. Priifung Typ- Typ- Typ-
priifung prilffung pritfung
1 Sichtpriifung X X X
2 Prifung der MaRRe und Werkstoffe X
3 Feuerverzinkung s X O E O
4 Zerstorungsfreie Prifung 2 O a E, O
5 Mechanische Prifungen g :
Schadens- und Versagenskraftprifung 'E € S X
Rutschprifung E ] E X §, O
Schrauben-Andrehpriifung = O = < _§
Zugprifung 5 O E O fE X
Schadens- und Versagenskraftprifung | £ > 0O % X
am Befestigungspunkt, der bei der e I
Montage verwendet wird g )
6 Profung der magnetischen Verluste O O N 0
7 Temperaturwechselprifungen O O |
8 Teilentladungs- und Funkstérspannungs- O O O

(RIV) Prufungen

KL GRUPFE
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Clause Test Type Type Type
Test Test Test
1 Visual examination X X
2 Dimensional and material verification X X X
3 Hot dip galvanizing . O O _E’
4 Non-destructive testing .§ 0 i ) £
5 Mechanical tests t E= ] ' 2
Damage and failure load test '2, O _Z’ O 8 O
Slip test 2 O §. g g O
Clamp bolt tightening test £ O N O £
Tensile test - X F O
Damage and failure load test of the O] = . 0
m n ri I n
6 Magnetic losses test O O O
7 Heat cycle tests O O (]
8 Corona and RIV test O O O
] L] L]
Nr. Prilfung Typ- Typ- Typ-
prilfung prilfung priifung
1 Sichtpriifung X X X
2 Priifung der MaRe und Werkstoffe X X
3 Feuerverzinkung 5 0 O : O
4 Zerstérungsfreie Prufung ‘E O B U ,?5: O
5 Mechanische Prilfungen < 2 g .l
Schadens- und Versagenskraftprifung - O % O g
Rutschpriifung % U ‘_:: U % O
Schrauben-Andrehpriifung § 0 § O g
Zugprifung B o s |
2 2
Schadens- und Versagenskraftprifung E O O . (]
Befesti Kt der bel
Prifung der magnetischen Verluste O | a
Temperaturwechselpriifungen O O O
8 Teilentladungs- und O O O
Funkstérspannungs- (RIV) Prifungen

Page 5 of 13 ||
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FURTHER TESTS | WEITERE TESTS

Clause | Nr. Test | Priifung Remark | Anmerkung

9

10

11

12

13

14

V [ ] Page 6 of 13
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1 VISUAL EXAMINATION | 1 SICHTPRUFUNG

Applicable . Date and signature
An:endbalr aelis e Result| Ergebnis Datum und U?\terschlrift
X O OK X NOK [0 | 29.07.2015
Remark | Remark | Remark | Anmerkung : Dominik Krammer
Anmerkung: | Anmerkung | ltem correlates with
drawing | Artikel stimmt
VA11-508 mit der Zeichnung
tberein

2 DIMENSIONAL AND MATERIAL VERIFICATION |

2 PRUFUNG DER MARBE UND WERKSTOFFE

Applicable . Date and signature
A:\'l)vendbalr Yes| Ja Boll ffg'n Result| Ergebnis Datum und U?\terschlrift
X a OK NOK O | 29.07.2015
Remark | Remark | Remark |
Anmerkung: | Anmerkung: | Anmerkung: Dominik Krammer
VA11-508

Page 7 of 13 ||




| item | Artikel [ Suspension clamp
Marking | Markierung | 120kN ; MO ; 40kA ; @24-32 ; F0402006 ; MA = 45Nm ; §/10 70
Z5060.131; MO ; 224-32
MO ; ©24-32 ; ZD035.265
Tol. Tol. Tol. Tol. Tol. Tol. Tol.

N|so ES | oo PHIE F g [ TS F g (BB 4 (S k ®

-l 15 -| 02 - 1.5 -] 25 -1 15 = =
1 50 211 76 281 114
2 50,1 20,6 76 279 114
3 50,1 208 75 278 114
4
5

Tol. Tol. Tol. Tol. Tol. Tol. Tol.

<+ + + + + + +
N
1
2
3
4
5

Tl
&\p
\ € Page 8 of 13 II
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q v
1%
b2

3 HOT DIP GALVANIZING | 3 FEUERVERZINKUNG

EN ISO 1461 and EN I1SO 10684

Applicable | . Date and signature |
Anwendbar Yes| Ja pd iy Result | Ergebnis Datum und Unterschrift
X W] OK X NOK OJ | 29.04.2011
Remark | Remark | Remark |
Anmerkung: | Anmerkung: | Anmerkung: Dominik Krémmer
VA11-508

Forgings + Plates | Castings | Gussteile Boits and Nuts |
Schmiedeteile + Platten Specified value | Bolzen und Muttern
Specified value | vorgegebener Wert: Specified value |
vorgegebener Wert: mean >= 80 ym vorgegebener Wer :
mean >= 85um mean >= 40 ym
mean min max mean min max mean [ min l max
1 1
2 2 1 71 55 76
3 3 2 |69 57 81
3 |82 75 98

4 NON-DESTRUCTIVE TESTING |
4 ZERSTORUNGSFREIE PRUFUNG

Appilicable . Date and signature |
A::lendbalr Yes| Ja No| Nein Result | Ergebnis Datum und Unterschrift
[ X OK O NOK O
Remark | Remark | Remark |
Anmerkung: | Anmerkung: | Anmerkung:

Page 10 of 13
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5 MECHANICAL TESTS | 5 MECHANISCHE PRUFUNGEN

T

5.1 DAMAGE AND FAILURE LOAD TEST |
5.1 SCHADENS- UND VERSAGENSKRAFTPRUFUNG

Applicable | ] i Date and signature |
Anwendbar Yes| Ja ol Result | Ergebnis Datum und Unterschrift
X O OK NOK O | 29.07.2015
Remark | Remark | Remark |
Anmerkung: | Anmerkung: | Anmerkung: Dominik Krammer
VA11-508
Test No. | Test Nr. | Result | Ergebnis [kN] | Remark | Anmerkung
2056 120 Nominal Load — NO Break | Nominallast ~ Kein
Bruch
136,7 stopped the test | Versuch abgebrochen
2057 120 Nominal Load — NO Break | Nominallast — Kein
Bruch
137.3 stopped the test | Versuch abgebrochen
2058 120 Nominal Load ~ NO Break | Nominallast - Kein
Bruch
136,2 stopped the test | Versuch abgebrochen
5.2 SLIP TEST | 5.2 RUTSCHPRUFUNG
Applicable . Date and signature
Anwendbalr Yesi®h No| Nein Resyit| Ergabnls Patum und U?lterschlrift
X] O OK X NOK O
Remark | Remark | Remark | 29.9.2017 C.Freismuth
Anmerkung: | Anmerkung: | Anmerkung:
See VA15- ACSR Gannet
2084 @25,75mm
Test No. | Test Nr. | Result | Ergebnis [kN] | Remark | Anmerkung
4717 35,65 No slipping at 29,4kN, Test PASSED
Kein Rutschen bei 29,4kN; Test BESTANDEN
4718 35,24 No slipping at 29,4kN, Test PASSED
Kein Rutschen bei 29,4kN; Test BESTANDEN
4719 35,71 No slipping at 29 4kN, Test PASSED
Kein Rutschen bei 29,4kN; Test BESTANDEN

O\
™

\ KL ORUPFL

Page 11 of 13 “




5.3 CLAMP BOLT TIGHTENING TEST |
5.3 SCHRAUBEN-ANDREHPRUFUNG

MOSDORFER
R TITE

T

Applicable | [ , , Date and signature |
An:endbar Yes|Ja | No|Nein | Result] Ergebnis Datum und Unterschrift
X O oK@ NOK [1 ' 29.07.2015
Remark | | Remark | Remark |
Anmerkung: | Anmerkung: | Anmerkung: Dominik Krammer
45Nm : No break
45Nmx 1,1 =
49,5Nm : No break,
thread OK

5.4 TENSILE TEST | 5.4 ZUGPRUFUNG

Applicable | | , Date and signature |
! Anwendbar Yes|Ja No| Nein REsit, Ergebnis 1 Datum und Unterschrift
= X oKD NOK [ |
Remark | Remark | Remark |
Anmerkung: | Anmerkung: | Anmerkung:

5.5 DAMAGE AND FAILURE LOAD TEST OF THE ATTACHMENT POINT

USED DURING ERECTION |

5.5 SCHADENS- UND VERSAGENSKRAFTPRUFUNG AM
BEFESTIGUNGSPUNKT, DER BEI DER MONTAGE VERWENDET WIRD

-

& ..

L

Applicable | . Date and signature |
Anwendbar | YeS193 | NoiNein | Result{Ergebnis | o ung unterschritt
b C OK % NOK
Remark | i Remark | Remark |
Anmerkung: | Anmerkung: | Anmerkung:

Page 12 0f 13 “



6 MAGNETIC LOSSES TEST |

MOSDORFER

6 PRUFUNG DER MAGNETISCHEN VERLUSTE

Date and signatute | |

H

Applicable .
A::fendbalr Yo Ja Noi Nein Result | Ergebals Datum und Unterschrift 1
< O OK® NOK O | 26,7,2015 -
Remark | Remark | Remark |
Anmerkung: | Anmerkung: | Anmerkung: Dominik Krémmer
V4-50 Test passed

B

7 HEAT CYCLE TESTS | 7 TEMPERATURWECHSELPRUFUNGEN

{ Appiicable |

No | Nein

Date and signature }

[ Anwendbar Yes | Ja Result| Ergebnis Datum und Unterschrift |
| P OK [ NOK T
Remark | Remark | Remark |
Anmerkung: | Anmerkung: | Anmerkung:

8 CORONA AND RIV TEST | .
8 TEILENTLADUNGS- UND FUNKSTORSPANNUNGS -

(RIV-) PRUFUNGEN

‘ Applicable | ‘

f Date and signature |

| Anwendbar Yes | Ja No| Nein Easult | Ergstinis Datum u. Unterschrift
X O OK X NOK .
Remark | Remark | Remark | Anmerkung:
Anmerkung: | Anmerkung:

9 FURTHER TESTS | 8 WEITERE TESTS

N}\ o
Mily SR

Page 13 0f 13 "



JNloro MOSDORFER

Tunos cepTudUKaT OT U3NUTBAHE

Ob6ekKT: HocutenHa Knema sucALl, TMN

O6ekT Ne 4301.10

Homep doknaa: Aoknap Ne 4301.10-2017

BarkHa 3abenexka: BbanponssexaaHeTo Ha KOATO U A3 e 4acT OT TO3M oT4eT, AybanpaHeTo nau
pa3npocTpaHeHuKeTo e cTporo 3abpaHeHo 6e3 npeagsapuTenHO Chraacue

Mosdorfer GmbH. To3u AokNaA ce OTHACA UBKAIOUUTENHO A0 NOCOYEHUTE NPOAYKTH, 06XBAT U YCNOBUA.
BaxkHa 3abenexkka: BbanpoussexxaaHeto, aybnvpareTo nan pasnpocTpaHeHUeTo Ha KOATO U Aa e JacT
OT TO3K oT4eT e 6e3 npeABapnTENHO NUCMEHO NpeanseecTue

PaspeuwieHneTo oT Mosdorfer GmbH e cTporo 3a6paHeHo. To3un A0KAA[ € M3KNIOUNTENEH 33
CbAbpKalmMTe ce B Hero

MNpoaykTn, obxeaT n ycnosus.

MNpesen: MnageH MeToOAMEB .......uevreeenceeennns




Tun cepTUPMKAT OT U3NUTBAHE

ObekT 4301.10

OnucaHue HocuTenHa kjeMa BUCAI] TUII |
YepTex F0402006 - Rev g

Jlata Ha uanuTBaHe 29.07.2017r.

3aBog Mosdorfer Weiz

N3nuTBall, UHXKeHep Mr Dominik Kriimmer

CraHpapT DIN EN 61284

[] DIN EN 61897
[ DIN EN 61854
ISO 1461

[11SO 10684 (

O
O

Pe3synTtatn oT U3nuUTBaHETO MpunoxkeHue A

-y

3aKknoveHune:

BCUUKM TecToBe CbrNacHo ropeunTupaHnTe cTaHaapTu 6axa nsanbaHeHN
yCneuwHo

//\\ MNpesen: MaaaeH METOAMEB .....vvcneeneens



OBOPYABAHE U3MONA3BAHO MNMPU TECTA

MalwunHa 3a u3nuTBaHe Ha onbH

MawmuHa 3a Tect Ha gedopmauma Npu yaap

MawwnHa 3a nsnuTBaHe Ha TBbPAOCT
MawwuHa 3a cnekTpaneH aHanus
Debenomep

AuUHamomeTpuyeH Ko

Pesunsuna No. 1
Mosdorfer GmbH

lNoanuc: He ce yete
yeTte

W3sbpwwnn | Erstellt: Dominik Krammer
Hata: 29.07.2015r.

n S
U

100kNJ 600kN [0  1200kN X
O
1
O
X
X
Mosdorfer GmbH

Mognuc: He ce

Opo6pwun: Mr. Christian Freismuth
Hata: 29.07.2017r.

MNpesen: MnageH MeTOAMEB ......eeeeieeennene



CTAHOAPTHU Cblr'1 61284 ©IEC: 1997-09

Tun Ha Tun na
Ne TecT Twun Ha TecTa
TecTa TecTa
1 | Busyanen
Y
oriuen
2 | IlpoBepka Ha
pasMcpHuTe U
Marepuana
3 | Tecr3a
O O
rajBaHu3alus
4 | Tectose bGe3
O O O
paspyiiaBaHe §
s Q
5 | MexanuucH @ &
o O O 2 O
TecT = =
. 5
nedopMauus E ] §
15 9:?- S é
paspyliaBaHe | X % X © X
=
Ha TOYHTE HA §. = =
=
OKauBaHe 5 5 =
= = =
(=] o] =
Mpunias3pane | = O 3 5 O
s s &0
b = =
OJITOBH
& = X
BPB3KH 5 E
Z 3
OnbH < O O o X
o)
nedopmanys
H
paspylaBaHe O X
HAa TOUYHMTE HA
OKauBaHe
6 | Tecr3a
MAaTHUTHH O X O
3aryou
7 | Tecr3a
TOTUIHHEH O O ]
LMKDBI
" MNpeeen: MnageH MeTOAUES ........creneerenisens

A



Kopona
RIV tect

O

Tect

Buzyanen
ornen

ITpoBepka Ha
pasMmepure ¥
Marepuania

Tect 32
rajBaHM3aIs

TectoBe Oe3
paspylliaBaHe

Mexanuuen
TEeCT

nedopmanus
"
paspyliaBaHe
Ha TOYHTE Ha
OKayBaHe

IIpunas3Bane

Bonrosu
BPB3KHK

OnsH

nedopmManus
"
paspyliaBaHe
Ha TOYHMTE Ha
OKa4BaHe

Tect 3a
MarHuTHH
3arybmn

Tect 32
TOIIJIMHCH
LHKBI

Kopouna n
RIV TecT

Apmarypa YaCTUYHO HATOBAPEHA Ha ON'BbH

Tun Ha
TecTa

X

PeMoHTHH MydH

Tun Ha
TecTa

3aiuTHa H30JaTOpHA apMaTypa

Tumn na tecra

MNpesen: MnageH Metoaues



AONbJAHUTENTHU TECTOBE

Tect

3abenexka

10

11

12

14

MNpeeen: Mnagex Metoauwes




1 BU3SYANIEH OINIEL,

}7/

Mpunoxxmum [a HE Pesyntat Hdata un
nognuc
X O OK X 29.07.2015
3abenexka 3abenexKa 3abenexkKa Dominik
VA 11-508 Krdmmer
MNpeomerta
OTroBapA Ha
yeperka
|
|
2 MPOBEPKA HA PASMEPUTE U MATEPUANA
Mpunoxnm Oa HE Pesyntat HDatau
noanuc
X ] OK X 29.07.2015
3abenexxka 3abenexKa 3abenerkKa Dominik
VA 11-508 Krdmmer
MNpeaomeTa
OTroBapAa Ha
yeperka

MNpesen: MnaaeH Metogues



MNpeamer Hocutenna knema
OsHauenue 120kN ; MO ; 40kA ; @24-32; F0402006 | MA =
45Nm ; 5/10 70
25060.131; MO; ©24-32
MO : @24-32: 2D035,265
Tol. Tol. Tol. Tol. Tol. Tol. Tol.
N | s0 L4 1.5 2 H 14 - + 15 | 280 +258 | 115 | H 15 _H +
-l 15 -l 02 - 15 - 25 -l 15 - -
1 50 21,1 76 281 114
2 50,1 206 76 279 114
3 50, 1 20,8 75 278 114
4
5
Tol. Tol. Tol. Tol. Tol. Tol. Tol.
N +H Hoo + _ + + +
1
2
3
4
5

MNpeeen: MnageH Metogmes
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N )ﬁ;

3 TECT 3A TAIBAHWU3ALMA 1
EN ISO 1461 u EN ISO 10684
Mpunoxum | Oa HE PesynTaT [arta u nognuc
O OK 29.04.2011
3abenexKa |3abenexka |3abenexka | Dominik
VA 11-508 Krdmmer
KoBaHM Yactu + naoumn OTAMBKM BontoBe 1 ranku
CneuyndpuumpaHa CneundurumpaHa CneunduumpaHa
CTOMHOCT >=85 um cToitHocT >=80 um cToiHocT >=40 pm
CpeaHo | MUH | Mmax CpenHo | MUH | Max CPeaHo | MUH | max
1
2 D 1 71 | 55 | 76
3 2 69 | 57 | 81
3 82 75 | 98
1
2
3
4. TECTOBE BE3 PA3PYLLABAHE
Mpunoxkmm | [a HE Pesyntat Hata n nognuc
O oK [
3abenexka | 3abenexka: 3abenexka
He e npnnoxum

MNpesen: MnhapeH Metoaves

o
M



5 MexaHuyeH TecT
5.1 Cuna Ha gedopmauma un paspylaBaHe

|
| Npunoxum Aa HE PesynTtar Aara v noanuc
[ OK 29.07.2015
3abenexka 3abenexka 3abenerkka Sehastian
VA11-508 Troppauer
Tect Ne - Pesyatar kN 3abenexka
2058 120 ' HomuHaneH To8ap
136.7 bes cuynsaHe M3nMUTBaHETo YCRELWHO
. 2057 | 120 | HomuHaneH TOBap
137.3 Bes cuynsBaHe U3NUTBAHETO YCNEwHo
2058 120 HomuHaneH Tosap
|
136.2 o bes cuynsaHe MsnuTBaHeTo;cﬁeumo - ;

5.2 N3nuTtBaHe Ha NpuUnab3BaHe

MNprnoxum Aa HE PesyntaT [ata n nognvc
O OK
3abenesxka 3abenexka 3abenexka 29.9.2017
VA-15-2084 ACSR Gannet C.Freismuth
2 25,75mm
TecT No Pesyntat kN 3abenexkKa
4717 35.65 HomuHaneH ToBap -
- bes _CHYITBBI-EMBHMTBBHETO ycnewHo
4718 35.24 HomuHaneH Tosap -
| Bes CYynBaHe M3NUTBAHETO yCnewHo
4719 | 35.71 | HomwuHaneH ToBap

| Bes cuynBaHe M3NUTBAHETO YCMELWHO

Mpesen: MnageH Metogmes



5.3 UsnuTBaHe 3aTAraHeTo Ha BontoseTe

Mpunoxum | Oa HE PesynTaT [ata v
noanuc
X ] OKKX Dominik
Krdmmer
3abenexka |3abenexka |3abenexkka
45Nm :Hama
cyyneaHe
45Nm X 1,1 =
49,5Nm : Hama
cyyneaHe, Huwka
Ok
5.4 3nuTBaHe Ha ONbH
Npunoxkum | [a HE Pesyntar Data u
noanuc
] X OK I
3abenexka 3abenexKa 3abenexka
5.5 pedbopmauma n paspyliaBaHe Ha TOYUTE Ha OKayBaHe
Mpunoxum | [a HE PesynTtar OaTta un
noanuc
X H OK
3abenerkKa 3abenerxKa 3abenexkKa

MNpesen: MnageH Metoaunes




6 MarauTHu 3aryou

Ilpunoxum | Jla HE Pezynrar Harta n
HOJIIHC
X O OK X 29.07.2015
3abenexka 3abenexka 3abenexka Dominik
V4-50 Krdmmer
Ycnemso
MpeHaBa
TecTa
7 U3nuTBaHEe HA TOIUTMHEH HUKBI
Ilpunoxum | Jla HE Pesynrar Hara u
| MOJINC
] Y OK [
3abenexka 3abenexka 3abenexka
8 Kopona u RIV Tect
Ilpunoxum | Jla HE Pesynrar Jlata n
MOIIINC
X
| OK X
3abenexka 3abenexka 3abenexka

9 JIomBbIIHUTETHH TECTOBE

Mpesen: MnageH Metogues
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MOSDORFER q/ 'X’/

Priifprotokoll Nr. V4-50

Test report / Rapport d’essai

Kunde A.R.E.C. Auftrags Nr. vom
Customer Order No. from
Client Commangde no. du
Bestell Nr. Verfasser M. Lachmann Datum (05.04.2012
Purchase No. Carried out by ) Date
Marche no, Fait par Date
Eftriffti Magnetic losses test on
(5 . . .
Otjet: suspension clamps No. 4301.13/0 (drawing No. F0402005) incl.

armour rods No. 4772.237 (drawing No. F1003008)
according to IEC 61284
Type of conductor: ACSR @& 31,59 mm “Curlew”

General:

This type test is aimed at ascertaining the magnetic losses of suspension
clamps and U-bolt type tension clamps for overhead line conductors (clamps
for earth wires are excluded). The test shall be carried out as agreed between
purchaser and supplier.

Test procedure

A power frequency current (see figure 11) shall be passed through a suitable
length of conductor and the power losses shall be measured both with and
without the fittings assembled on the conductor. Armour rods shall be applied
to the conductor if they are used in service. The test circuit geometry shall be
exactly the same for both measurements. In each case, the conductor shall be ) & J
allowed to reach its steady temperature. The conductor shall have the
maximum diameter for which the fitting is designed (=520 mm?). To measure
the power losses of the fitting, a minimum number of five units shall be
mounted on the conductor, spaced not less than 50 cm apart. The fittings
under test shall be complete with all components assembled as defined in the
supplier’s drawing of the fitting. The test shall employ an a. c. voltage at a
frequency of 50 Hz or 60 Hz and the magnitude for the current shall be
according to table 2 of the IEC 61284 (=875A). In countries where metric
cables are not used, the test current shall be that of the smaller, nearest
equivalent metric size conductor.

MOSDORFER Ges.m.b.H. Tel.: +43/3172/2505-0 e-mail: office@mosdorfer.com ﬂ
A-8160 Weiz / Austria Fax: +43/3172/2505-29 www.mosdorfer.com

Mosdorfergasse 1, P.O. Box 86 KNILL Gruppe
Sitz: Weiz, FN 65861 f, Handelsgericht Graz Bankverbindung: P.S.K. Kto. 91.001.508, BLZ: 60.000

A\



MOSDORFER

Priifgrotokoll Nr.: Blatt Nr.: 2
Test report No. V4'50 3; Paga No.
Rapport d"assai no. _— L ?./ f Feuille no..

Acceptance criteria

The test is passed if the magnetic losses of the clamp are less or equal to a
times the power losses per unit length of the conductor. The condition
carresponds to the relation

are the power losses of the reference length of the conductor without
fittings, in watts;
P,  are the power losses of the reference length of the conductor with
fittings, in watts;

L is the reference length of the conductor in metres;
N is the number of fittings mounted;
a is the evaluation coefficient. Unless otherwise stated by the purchaser or

supplier it shall be taken as equal to 1.

' ot

Figurse 11.~ Magnatic losses test

o

/\9\ KNILL Gruppe



Priifprotokoll Nr.;

Test report No.
Rappart d essai no.

Results:

2 0

V4-30

Blatt Nr.:

7 Page No.

/1 Feuille no..
Lt
I3

PP, Fe
N L

272,5-278 <1. 278
5 5

~1,1< 55,6

The suspension clamps type No. 4301.13/0 (Drawing No. F0402005)
passed the magnetic losses test according to the IEC 61284 successfully.

Documentation:

o)
LT
KNILL Gruppe



MOSDORFER
[ AUSTRIA ]

Priifprotokoll Nr.: Vi B A -
Test rgpori No. V4"50 / = Pz!::tN':.r 4
Rapport d"essai no. T — ] ( "”I / Feuile ro..
Picture 2: Suspension clamp including armour rods
Location of the test:
High voltage test laboratory VA Tech ELIN 8160 Weiz
Test engineers:
Mr.  Griinseis VA Tech ELIN
Mr.  Ponsold VA Tech ELIN
Mr. Troppauer Mosdorfer
Used measurement equipment:
Current transformer : 500-4000 A
Transformer 0 £ 6000 A
Wide band power analyser D 6100 qj

C/3,anuqe|-|o no 4yn. 36a, an.3 ot 30M
sy =R

Ing. Wolfgang Troppauer Martin Lachmann

w e
i KNiLL Grupps
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Prufprotokoll Nr. V4-50 - p

TecToB NPOTOKOA
|'

V|

AR.E.C. Auftrags Nr. vom
Kl]VleHT Order No. fram Commande no. du
Homep Ha Verfasser M. Lachmann Datum 05.04.2012
3asaBkarta Carried out by Date Fait par Date

TeCT MarHuTHm 3arybu Ha HOCUTENHKU Krnemun

Obexr No. 4301.1 3/0 (qveeTtpex No. F0402005) BkntountenHo
Mopcvnenn konoee No. 4772.237 (4eptex No. Fl

003008) cvrnacHo IEC 61284
Tun Ha npoeogHuka: ACSR 031,59 mm "Curlew"

OcHosHU:

Tosu munoe mecm e Haco4YeH KbM ycmaHoesiéaHe Ha MazHumHume 3a2ybu Ha
HoeumenHueme knaemu u U-6onm onbeamesiHu KneMu 3a npoeoBHuUyuUme Ha 8 b30YWHU
nuRuu (U3KIYeHU ca knemMu 3a M.3.8.). Manumeanemo ce uzebpwea Mo crnopasymMeHue
Mexdy Kynyeaya u docmae4uxa.

Tecmoea npoyedypa

Bucoko yecmomeH mok (sux ¢husypa 11) wie npemure npe3 nodxodswia ObJIKUHa Ha
nposodHuKa u 3azybume we 6b0am usmMepeHuU cbC u 6e3 apmMamypa npukperieHa KbM
npoeodHuka. [lodcuneHume konoee wie 6LOam npukpeneHU KbM MPOBOCGHUKa aKo
cbuwume ce usnonseam. leomempusima Ha usnumeamesiHUA Kpbe we 6b0e eCHakea 3a
deeme u3mepaHus. U 8 dsama cnyyas, wje 6 b0e M0360s1eHO Ha NNPoeoOHuUKa 0a docmuzHe
nocmosiHHa memnepamypa. [IpoeodHukbm wWe uma MakcumaneH duaMembp 3a KOoumo
apmamypama e npoexkmupaHa (=5200Mm2). 3a da ce usmepsim 3aeybume Ha apmamypama,
MuHumarseH 6poli om nem edunuyuwie 6b0am MOHMUPAaHU Ha NPOBOOHUKA, C Pa3CcmosHue
nomexdy uM He no-manko om 50 cMmM. Apmamypama kossmo ce mecmea uwje 6nde 6nde
MOHMUpaHa ¢ eCUYKu KOMIIoHeHmu npedeudeHu e npoexkma u. Tecma wie eimoy4ea A.C
HanpexeHue 3 yecmoma 50 unu 60 xepya u MacHUmMyma Ha moka uwje 60e cbasacHo
mabnuya 2 Ha IEC 61284 (=875A).

MOSDORFER Ges.m.b.H. Tel.: +43/3172/2505-0 e-mail: office@mosdorier.com 4-‘

A-8160 Weiz / Austria Fax: +43/3172/2505-29 www.mosdorfer.com ‘

Mosdorfergasse 1, P.O. Box 86 ENtl
Grup
pe

Sitz: Weiz, FN 65881 f, Haryfkisgericht Graz Bankverbindung: P,S.K. Kto. 81.001.5086, BLZ: 60,000
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Priifprotokoll Nr.: Blatt Nr. 2
Test report No. V4'50 Page No.
Feuille no..

Rapport d'essai no.

[
Jr/\t
Kpumepuu 3a npuemane \/T 1)
A

Tecma e npemuHam ako MaezHUMHUMe 3a2y6u om KieMume ca rno-Malku unau paeHu Ha
3az2ybume Ha MouHOCM Ha eGuHUYa ObJKUHA Ha NPoeodHuUKa. CbcmosiHuemo
KopecroHdupa ¢ spb3Kkama

KbAETO

Pc ca 3arybute oT cboTBeTHaTa Ab/TIXMHE Ha NPoBOAHWKa 6e3 apmaTypa, BbB BaTOBE,
Pp ca 3arybuTe ot cboTBeTHaTa AbMXMHA Ha NPOBOAHWKA C apMaTypa, BbB BaTOBE,

L e cboTBETHATA AbLIIXMHA HA MPOBOAHMKAE B METPY;

N e BpOAT Ha MOHTUPaHNTE apMaTypu;

a e KoeduLmeHTa Ha nsyucnerne. OcBeH ako KynyBaybT He Noco4u ApYro, unm
AOCTaBYMUK, TOM Ce cunTa 3a paBeH Ha 1.

[

®ur. 11 TecT 3a MarHuTHY 3arybu



MOSDORFER

Priifprotokoll Nr.: it rn Blatt Nr.

Test renort No. V. T"QU Page Na.

Rapport d'essai no. }) (. Feuille no.
)

Pesynmamu:

1 = 875 A
Pc - 278 W
Po = 2725W
L = 5m
N = 5
a = 1
O —<a -y

272.5.278 278

5 -5

1,1.55,6

HocutenHu knemu tun No. 4301.13/0 (Drawing No. F0402005) npemuHaxa
TecTta 3a MarHUTHu 3arybu cbrnacHo IEC 61284 ycnetuHo.

Hokymenmauus:

-0

et

KNILL
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34/14

400 kV Single Suspension Set for 2xACSR “BLUEJAY".
1_HS12H0011

12 K 1296 Mat.no: 7.095853.82.01.00

4005 mm, Arcing distance : 2962 mm.

With corona rings.

Customer Tanzania Electric Supply Company Limited

Customer order no. 5845218586. o~

Participants - Mr.Joas Amos / Tanzania Electric Supply Co.Ltd, 3a/m4eHo no un. 36a,
Mr.Khalid Reuben James / Tanzania Electric S an.3 ot 30N
Mr.Claudio Veron / Fichtner GmbH, %ﬁ -
Mr.Rindler Wolfgang / Mosdorfer ~AUSt
Mr.Liebl /LAPP Insulators GmbH - § 3a/1M4€HO no un. 36a,
Mr.Meyer /LAPP Insulators GmbH - S an.3 ot 300N

Test result The specified values could be verified, 7
the tests were passed successfully.

Date - 10. April 2014 QQ/
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Dr.-Ing. Jens Martin Seifert
General Manager BU LIKE
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Summary of the electrical test results Nominal Test
values, resuit
or values acc.
to
specification

1. Lightning impulse test

1.1 Dry lightning impulse withstand voltage, positive 1425 kV" 1691 kV
Dry lightning impulse withstand voltage, negative 1425 kV" 1866 kV
1.2 50 % Dry lightning impulse flashover voltage, positve | ~  ----- 1759 kV
50 % Dry lightning impulse flashover voltage, negative | - 1941 kV

2. Wet switching impulse test

2.1 Wet switching impulse withstand voltage, positive 1050 kV" 1054 kV

Wet switching impulse withstand voltage, negative 1050 kV" 1055 kV

3. Corona test

4.1 Corona extinction voltage >267 kV 283 kV

4.2 Corona inception voltage S 289 kY

4. Radio interference test

4.1 Radio interference voltage at 267 kV test voltage <46 dB/200uV | 24,1dB/16 uv
5. Appendix:
Photo oft the test's

High voltage laboratory Selb (top view)
Circuit diagram for test voltages
Oscillogram for lightning impulse voltage @J
Oscillogram for switching impulse voltage
Circuit diagram for RIV-test voltage
Drawing

1) Values acc.to IEC 60071, Part 1, table 3 7, y e -=
// R

&
3ann4yeHo no yna. 36a, an.3 ot 301 ~

/
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1.  Ascertainment of lightning impulse voltage h
1.1 Lightning impulse withstand voltage W{ \@)
Withstand voltage test procedure D acc. to IEC 60060-1, subclause 7.3.1.4.
Withstand voltage (U4o) is: U = Usp (1-1,3s) deviation s = 0,03
test sample measured voltage (Uqp) Measured voltage corrected (U4p)
no. positive polarity — negative polarity positive polarity — negative polarity
1 1585 kV 1706 kV 1691 kV 1866 kV

1.2 50 % Dry lightning impulse flashover voltage
Withstand voltage test procedure D acc. to IEC 60060-1, subclause 7.3.1.4, part b.

(Uso according the up - and - down method).

test sample measured voltage (Usp) measured voltage corrected (Usg)
no. positive polarity — negative polarity positive polarity — negative polarity
1 1648 kV 1774 kV 1759 kV 1941 kV

Test specification: IEC 60383 part 2, 61109, and IEC 60060 - 1.

Ambient air conditions during test at  : 07. April 2014

Air pressure 9499 hPa, temperature 20,3 °C, humidity rel. / abs. 40,6 % /7,12 g/m3.

Correction factor to point no. 1.2
positive polarity - negative polarity
Air density correction fact. k1 0,937 0,937
Humidity correction fact. k2 1,000 0,975
Correction factor K = k1*k2 0,937 0,914 <&/

The values of voltage are corrected_to an air pressure of 1013 hPa, a temperature of 20 °C

and an absolute humidity of 11 g/m>. . ‘@/
e
/ P

3am4quo no yn. 36a, an.3 ot 30M
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2. Ascertainment of wet switching impulse voltage

2.1 Wet switching impulse withstand voltage acc to IEC 60060 — 1, clause 8.3

Test procedure according to IEC 60060-1, subclause 8.3 and 7.3.1.2.

(Withstand voltage test procedure B, 15 impuises - max. two flashovers allowed).

test sample measured voltage measured voltage corrected
no. positive polarity — negative polarity positive polarity — negative polarity
1 1018 kV 1019 kV 1054 kV 1055 kV

Result: 15 impulses at positive and negative polarity without flashover.

Test specification: /EC 60383 part 2, 61109, and IEC 60060 - 1.

Characteristics of the artificial rain: Measured on 09. April 2014

"Resistivity of the rain water 105,6 po/cm at 16,7 °C.
rain intensities...... vertical component horizontal component
upper part 1,2 mm / min 1,1 mm/ min
middle part 1,3 mm/ min 1.2 mm / min
lower part 1,4 mm/ min 1,2 mm/ min
Average 1,3 mm / min 1,2 mm / min

Ambient air conditions during testat  : 09. April 2014

Air pressure 949,9 hPa, temperature 20,3 °C, humidity rel. / abs. 40,6 % /7,12 g/ma. ,

Correction factor to point no. 21

positive polarity — negative polarity
Air density correction fact. k1 0,966 0,966
Humidity correction fact. k2 1,000 1,000
Correction factor K; = k1*k2 0,966 0,966

The values of voltage are correcteq to an air pressure of 1013 hPa, a temperature of 20 °C

and an absolute humidity of 11 g/m". R
7 =

3ann4yeHo no yna. 36a, an.3 ot 30M

LAPP Insulators GmbH %
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3. Ascertainment of corona voltage

3.1. Corona extinction voltage

The following corona extinction voltage values were ascertained:

Point of observation Glow off Streamer off
Uec Ues
Amor rod 283 kV No Streamer

3.2. Corona inception voltage

The following corona inception voltage values were ascertained:

Point of observation Glow on ~ Streamer on
U Us
Amor rod 289 kV No Streamer

Test specification: /EC 60383 part 2, 61109, and IEC 60060 — 1 and similar to IEC 61284.
Ambient air conditions during testat  : 07. April 2014

Air pressure 949,9 hPa, temperature 20,3 °C, humidity rel. / abs. 40,6 % /7,12 g/m®.

Correction factor to point no. 31 3.2

Air density correction fact. k1 0,998 0,998
Humidity correction fact. k2 0,998 0,998
Correction factor K; = k1*k2 0,996 0,996

The values of voltage are corrected to an air pressure of 1013 hPa, a temperature of 20 °C

and an absolute humidity of 11 g/m®.
7 e

3anunyeHo no un. 36a, an.3 or 30N (
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4. Ascertainment of radio interference voltage

4.1 At a radio interference test voltage of 267 kV, an RIV value of 16 pV was measured.

Measurement device

Test frequency

Measuring impedance

Correction factor for test set up is

Test specification

Ambient air conditions during test at

Air pressure 949,9 hPa,

MPD, Type TMG.

1 MHz.

300 Q, Groundlevel : 6,0 uv.
2,4

IEC 60437.

07. April 2014

temperature 20,3 °C, humidity rel. / abs. 40,6 % / 7,12 g/m’.

Calculation of RIV - value in dB :

1. Measurement series (co

Testvoltage in

rrected) :

Pu=201Ig Us/ U4 Uy =1uV.

| kV 288 | 267 |243 218 | 194 | 170 | 146 | 121 97 73
RIV-value
in yV 65 16 16 16 16 16 16 17 17 17
indB 36,3 | 24,1 | 24,1 | 24,1 | 241 [ 241|241 | 24,6 | 246 | 24,6
2. Measurement series (corrected) :
Testvoltage in
kV 97 121 | 145 | 170 | 194 | 218 | 243 | 267 | 288
RiV-value
in pv 17 17 17 | 17 16 16 16 16 67
indB 2406 | 246 | 246 | 246 | 246 [ 241|241 | 241 | 241 | 36,5 .
R |
3.Measurement series (corrected) : :f‘
Testvoltage in
288 | 267 |243 218 | 194 | 170 | 145 | 121 97 73
RIV-value
inuV_ 67 16 [15,56 15 15 15 16 | 15 15 | 15
indB 365|241 |23,8[235 | 235|235 |235 (235|235 23,5

—

i A

3ann4yeHo no 4yna. 36a, an.3 ot 30I1 {
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4. Ascertainment of radio interference voltage

4.1 At aradio interference test voltage of 267 kV, an RIV value of 16 uV was measured.

Graph in pV:

Measuring values of the 3rd measurement series (corrected).

80

: ]
40 /
30 /
20 /

Wk

RIV (uV)

73 87 121 146 170 194 218 243 267 288
Testvoltage (kV)

Graph in dB:

Measuring values of the 3rd measurement series (corrected).

50

40

30

20

RIV (dB)

10

qll"' LBBAR LRARAI

o

73 97 121 146 170 194 218 243 267 288
Testvolitage (kV)

_ A

3a/iIn4yeHo ho yn. 36a, an.3 ot 30I1
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5. Appendix

Pict.1: Photo of the test setup /
/// (O et

. 3annyeHo no un. 36a,an.3or30N | —
\
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5. Appendix

Pict.2: 50% Ligthning impulse flashover test D
NP L

3anuqe|-|o no un. 36a, an.3 ot 30I1
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5. Appendix

Pict.3:

Pict.4:

Corona extinction voltage 283 kV, _—
Single suspension Set complete free of corona! ;@ .

3a/In4eHo ﬁo yn. 36a, an.3 ot 30M K/

LAPP Insulators GmbH
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5.  Appendix ﬁ/?%

High voltage laboratory Selb ( top view)

‘ 30,5m : :

=
' Q
&
) i
- D
g € L ] l
o
B T ~ ~ B
Lo
? \ 4 l l T y
IG Impulse Generator View A | Arrangement for
VD 1 | Voltage Divider (only for BiL and SIL) Power frequeny test
VD 2 | Volitage Divider (only for AC - Test)
TC Transformer Cascade View B | Arrangement for
AR | Artivicial rain_device Impulse voltage test
AP Attachment point of test sample
CD | Command and control devices

ji &<

3annyeHo no 4na. 36a, an.3 ot 30I1
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5. Appendix

Circuit diagram for test voltaje' :

O I
RA T
TS
Tr VD 2
o 4

Circuit diagram for test with power frequency voltage

Tr | Transformer cascade 1300 kV 1300 kVA
Rd | Protecting resistor 20 kQ

VD 2 | Voltage Divider 1300 kV 300 pF
TS | Test sample

3000 kV impulse generator

voltage divider

e — — ——————— -

Curcult diogram for test with fightni Ul 1.2/50 us
and switching i e volta 0/2500
Cs : Mdain capacitor 26700 pF

Rd
Re
Cb
TS

Um

S

: Damping resistor

: Discharging resistor

: Paralle! capacitor

: Test sample
Measured voltage

: Ignition spark gap

282Q / (45kQ switching voltage)
1920 Q2 / (180 k2 switching voltage)

800 pF
Yoltage divider
R1 : Resistor 0,353 O
C1:Capacitor 279.2 nF
Rh : Resistor 720 Q
Ch : Capacitor 130 pF
g

3anuqe|-|o no ysn. 36a, an.3 ot 30/

LAPP Insulators GmbH
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5.  Appendix z/ﬂ B

Oscillogram for lightning il’h’pulse voltage

Positive polarity

N
[ N
I "‘N-\bh
[ ™
Time scale1ecm=1,0 uys Time scale 1 cm =10 ps
Ty: Front Time = 1,12 us T2: Time to half value = 43,7 us
Negative Polarity
\ =
= 'is
\ ool I
\ 1
\ j
Time scaletcm=1,0 ys Time scale 1 cm =10 ys
Ty: Front Time = 1,12 us T,: Time to half value = 43,7 us

. &2

3ann4deHo no 4na. 36a, an.3 ot 30I1
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5. Appendix
Oscillogram for switching impulse voltage
Positive polarity
o 1 T 1
, B i
,,;}‘;W“"“"#"M" e f"{ i !
N, |
el i <
i e I/Arv 4 j —-—-‘t—"\}g—-\_\.vvﬂ -
[
/ el
[ |
| l
. |

Time scale 1 cm =50 us
T,: Time to peak = 250 s

Time scale 1 cm =500 s
T.: Time to half value = 2510 ys

Negative polarity

]

1]

!

—]4 L et

i — =
1
i |

1
3
Qs S SR

-

{ |

Time scale 1 cm =50 pus
T,: Time to peak = 250 ys

Time scale 1 cm = 500 ys
T.: Time to half value = 2510 s

B |

i

3ann4yeHo no 4na. 36a, an.3 ot 30I1 %(f
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Circuit diagram for RIV - test

5. Appendix

Rd CK
e
e
Coax 1.2 m Coax
Tr VD2 8 e—a——0
| |
QP | | . 2
30002 ; M M
] i3l
O- —a
TR: Transformer cascade 1300 kVA
Rd: Protection resistor 20 kQ
VD 2 Voltage Divider 1300 kV_ 300 pF
TS: Test sample
CK: Coupling capacitor 1000 pF
Qp: Quadripole 300 O
M: Measurement equipment MPS, Type TMG

3ann4yeHo no 4yna. 36a, an.3 ot 30I1

LAPP Insulators GmbH
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Drawing

Appendix
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400 kV EanHnuHa HocuTneHa Bepura 3a 2xACSR "BLUEJAY".
I_HS12H0011

12 K 1296 Mat.no: 7.095853.82.01.00

4005 mm, Uckposo pascToaHue : 2962 mm.
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Noro LiKE

CoabpiKaHue

Tunoe — MNpoTokon oT usnuTeaxe 34/14

.

Crp.10o715

0606ueHne Ha pesyaTaTUTe OT
eNeKTPUYECKMTE TecToBe

HoMWHa/IHK CTOMHOCTH, AN
CTOMHOCTHU CbIA.
Cneumdnaruus

Pe3synTtar OT M3NuTBaHeTo

1. MbaHueB nmnync

1.1. U3abpKaHO NpobusHO
HanpeXeHue, NONOMKUTENTHO

1425 kv ¥

1691kv

U3abpKaHo npobusHo
HanpeXeHue, OTPULLATENIHO

1425 kv ¥

1866kV

1.2. 50% BnaxHOCT Abra
NONOKUTENIHO HanNpexXeHue

50% BAaXXHOCT gbra
OTPULLATENHO HanpexeHne

2. Mokpo npobusHo
HanpexeHue

1050 kv ¥

1054kV

2.1 Mokpo npobusHo
HanpeXXeHue, NONOXKUTENHO

1050 kv !

1055kV

Mokpo npobusHo
HanpeXeHue, OTPULLATENHO

3. KopoHa Tect

4.1 HanpexeHue 6e3 KOpoHa
edeKT

283kv

4.2. HanpeeHue npu noAsBa
Ha KOPOHa edeKT

289kv

4. TeCT 32 pagno CMYILLEHUA

4.1 BonTtaxk pagmo cmyLLeHUa
npu 267kV tectoso
HamnpexeHue

<46dB/200uV

24.1dB/16pV

5. MpunoxeHuns:

CHMMKM OT TecToBeTe
PasnonoeHue Ha
BMCOKOBOATOBATA
naboparopusa (nornep otrope)
Cxema 3a M3nNUTBaHMATA No
HanpexeHue

Cxema 3a M3nuTsaHUATA Ha
MDBJ/IHUEB MMMYAC

Cxema 3a M3NUTBaHUATa Ha
npo6uBHO HanpeXeHue
Cxema Ha RIV-Tect
YepTexu

1) CtoitHocTm cbrnacHo IEC 60071, vact 1, Tabamua 3

LAPP Insulator GmbH/J
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JNoro LiKE

1. KoHcTaTMpaHe Ha HanpeXeHue MbJIHUEB UMAYAC

1.1. MbaHKueBs umnync u3gbpKaHo HanpeXkeHue

Tunos — MpoTtokon ot uanuteaxe 34/14

Crmp.20t115
} /;
/ﬂ '

M3nuTeaHe 3a U34bpKaHO HanpexeHue npoueaypa D covra. IEC 60060-1, noaxknaysa 7.3.1.4.

MN3abprkaHo HanpexkeHue (Uip) e:

U1o = Usg(1-1.3s)

oTknoHeHue s = 0.0.3

W3nuTBaHa U3smepeHo Hanperkenue (Uio) M3mepeHo HanpekeHue kopeuma (Uio)
obpaszeu Ne MonoxuTenHa NoARPHOCT — OTpUUATEIHA NONAPHOCT NonoxutenHa noaapHocT — OTpULaTeHa NONAPHOCT
1 1585 kV 1706kV 1619kV 1866kV

1.2. 50% BnaxHOCT Abra, HanNpexeHue

W3nuTBaHe 3a M3abprKaHO HanpexeHue npoueaypa D cora. IEC 60060-1, nogknaysa 7.3.1.4., yact b

(Uso cbrnacHo meTopa Harope U Haaony)

W3nuteaHa WN3mepeHO HanpexeHue (U1o) W3mepeHo HanpexeHue Kopeums (Uio)
obpaseu, Ne NonoxuTenHa NonApHOCT — OTpUuaTenHa noNAPHOCT NonoxutenHa nonapHoct — OTpuyaTesiHa NoAAPHOCT

1 1648 kV 1774 kV 1759 kv 1941 kV
CraHaapTt Ha uanuteaxe IEC 60383 yact-3. 61109, u IEC 60060-1
CbcTOoAHME Ha OKOJIHATa cpeda no Bpeme Ha U3NUTBAHEeTO Ha 07.04.2014r.
HanaraHe Ha Bb3ayxa 949.9 hPa, Temnepartypa 20.3 °C BNIaXKHOCT 40.6% /7.12g/m3

1.2
KopeKunoHHU KoeduruneHTn no Touka Ne
MonoxnTenHa nonapHocT — OTpuuaTesHa NofApHoOCT

MABLTHOCT Ha Bb3gyxa Koed. K1 0.937 0.937
BnaxHocT Koed. K2 1.000 0.975
KopeKunoHeH KoeduupeHT Kt = K1*K2 0.937 0.914

CToMHOCTUTE Ha HanpeXKeHUETO Ca KOPUrMpPaHU Ha Bb3aywHo Hanarave 1013hPa, TemnepaTtypa

20°C u navTHOCT 11g/m3

LAPP Insulator GmbH
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] Tunoe — MpoTokon oT uanutsaxe 34/14
f 7 Ctp.30715

Noro LIKE

2. KoHCTaTUpaHe Ha MOKPOTO NpobuBHO HanpexeHune

2.1. NU3abpiKaHa CTOWHOCT Ha MOKPOTO NpobusHo HanpexeHue — cbar. . [EC 60060-1, knaysa 8.3
Mpoueaypa Ha usnutsaHe cura. |IEC 60060-1, nogknaysa 8.3 n 7.3.1.2.

(M3gbpKaHO HanpexeHne U3nuTsaTenHa npoueaypa B, 15 umnynca — 2 Abrn makcMmanHo
no3BoneHu)

U3nuTBaHa M3mepeHo HanpexeHne UamepeHo HanpexeHue kopeuuna (Uio)
obpaseL, No NonoutenHa nonspHOCT — OTpuuaTtenHa noaapHoOCT NonoxkuTeNHa NOAAPHOCT — OTpUUATENHE NOAAPHOCT

1 1018 kV 1019kV 1054kV 1055kV
Pesynrar: 15 umnyAaca ¢ NONOKUTENHa U OTpULLATENHA NoaApHOCT bes abra.

CraHgapT Ha usnuteaHe: IEC 60383 vact 2, 61109 u IEC 60060-1
XapaKTepUCTUKK Ha OKONHUA abXKA: M3mepenn Ha 09.04.2014r.

CbnpoTMBAEHYE Ha AbXKA0BHATa Boga 105.6 pS npu 16.7°C
MHTEH3MBHOCT Ha AbXKAa....... BEPTUKANHA KOMNOHEHTa XOPWU30HTaAHA KOMNOHEHTA
rOpHa 4act 1.2 mm/MuH 1.1 mm/MuH
cpefHa vYacT 1.3 mm/MuUH 1.2 Mmm/MUH
AONHa YacT 1.4 mm/MuUH 1.2 mm/MUH
cpegHo 1.3 mm/MmuH 1.2 mm/MUH
CbcToaHMe Ha OKONHATa cpefia NO BpemMe Ha U3NUTBAHETO Ha 09.04.2014r.
HanaraHe Ha Bb3ayxa 949.9 hPa, Temnepatypa 20.3 °C BAAXKHOCT 40.6% / 7.12g/m?
KopeKumoHHK KoeduumeHTH no Touka Ne 2.1
MonoutenHa NOAAPHOCT — OTpMu,aTenHa NONAPHOCT
NABLTHOCT Ha Bb3ayxa Koed. K1 0.966 0.966
BnaxkHocT Koed. K2 1.000 1.000
KopekumnoHeH KoebuumeHt Kt = K1¥k2 0.966 0.966

CTOMHOCTUTE Ha HanpeXXeHWETo Ca KOPUIMpPaHM Ha Bb3AylHO HanaraHe 1013hPa, TemnepaTtypa

20°C v navTHOCT 11g/m?

LAPP Insulator GmbH
<



Noro LIKE Tunos — MNpoTokon oT usnutsaHe 34/14
Crp. 407115

3. KoHcTaTupaHe Ha HanpeXeHUeTo Ha KOPoHa
3.1. YcTaHOBABaHe Ha CTOMHOCTTa Ha HanpexeHueTo 6e3 KopoHa.
be onpepeneHo cnegHOTO HanpeXKeHue Ha 3aTuXBaHe Ha KOpoHaTa.

Touka Ha Glow off 6e3 usnbuBaHe
mscneggaHe UeG UeB
3almreH por 283kV 6e3 usnvuBaHe

3.2. YcTaHOBABaHE Ha CTOMHOCTTA Ha HanpeKeHneTo Ha Bb3HMKBaHe KOpOHa.

To4Ka Ha Glow on C UsnbuBaHe
nscnengaHe UnG UuB
3awmTeH por 283kV 6e3 usnbuBaHe

CranpgapT Ha wanuTeaHe: |IEC 60383 vact 2, n IEC 60060-1 n cxoaHo Ha IEC 61284

CbCcTOoAHME HA OKONHATA cpefa No Bpeme Ha U3NUTBAHETO Ha : 07.04.2014r.

HanaraHe Ha Bb3ayxa 949.9 hPa, Temnepatypa 20.3 °C BAAXKHOCT 40.6% / 7.12g/m?
KopeKkuvoHHU KoeduumeHTH no Touka Ne 3.1 3.2

MABTHOCT Ha Bb3Ayxa Koed. K1 0.998 0.998

BnaxHoCT Koed. K2 0.998 0.998

KopeKkumoHeH KoeduuueHT Kt = k1¥k2 0.996 0.996

CTOMHOCTUTE Ha HanNpPEXKEHUETO Ca KOPUrMpaHu Ha Bb3aylHo HanaraHe 1013hPa, Temnepatypa
20°C u nabTHOCT 11g/m3

LAPP Insulator GmbH\j\




Jloro LIKE Tunos — MNpoTokon oT uanutsaHe 34/14
Crp. 50115

4. KoHCcTaTupaHe Ha HanpeXeHWeTo Ha paguo cMyLleHus V{QY
4.1. Npv TECTOBO HanNpeXeHWe Ha paguo cMyleHna oT 267kV u cToiHocT Ha RIV 0T 16V 6e namepeHo.

U3mepBaLLO yCTPOICTBO : MPD, Tun TMG

TecToBa yecrtoTa : 1 MHz.

M3mepeH nmnenaHc : 300Q, 3emHO HMBO: 6.0uV
KopeKunoHeH dakTop Ha Tecta : 24

CraHgapT Ha u3nuTBaHe : IEC 60437

CbCTOAHME Ha OKONHATA Cpeaa Mo Bpeme Ha U3NUTBAHEeTO Ha ! 07.04.2014

HanaraHe Ha Bb3ayxa 949.9 hPa, TemnepaTtypa 20.3 °C BNIAXKHOCT 40.6% / 7.12g/m3
M3uucnasaHe Ha cToliHocTTa HaRIVBdB Pu =20 Ig Ux/U1 Up=1uV

1. UsmepBaTesiHa cepua (KopurnpaHa):
Testvoltage in
kY

| 288 | 267 |243 | 218 | 184 | 170 | 146 | 121 | 97 73

RIV-yalue
in v 66 | 16 | 16 | 16 | 16 | 16 | 16 | 17 | 17 | 17
in dB 36,3 | 24,1 | 247 [24,7 | 241|247 24,1 | 246 | 246 | 24,6

2. U3mepeatesiHa cepua (kopurupana):

Testvoltage in
kv 73 97 | 121 | 145 | 170 | 194 | 218 | 243 | 267 | 288
RIV-value
in yVvV 17 17 17 17 17 16 16 16 16 67
indB 246 | 246 | 246 | 246 [ 246 [ 241 | 24,1 | 24,1 | 241 | 36,5

3. U3mepBartenHa cepus (KopurmpaHa):
Testvoltage in

288 | 267 [243 | 218 | 194 | 170 | 145 | 121 | 97 | 73

RiV-value
in uV 67 16 (15,5 16 15 15 15 | 15 15 15
in dB 36,5 | 24,1 | 238|235 [235[235]235 (235|235 235

LAPP Insulator GmbH

M




Jloro LiKE Tunos — MpoTokon ot nanutaHe 34/14
Crp. 60T 15

4. KoHcTaTupaHe Ha Hanpe)XeHMeTo Ha paano CMyLLeHuA ‘
4.1. Mpw TECTOBO HaNpPeXeHWUE Ha Paano CMmyLeHUs oT 267kV 1 ctoitHocT Ha RIV oT 16V 6e nsmepeHo.

lpaduka B pv
U3mepeHu CTOIMHOCTU Ha 3-Ta u3mepBaTeniHa cepua (kopurupaHa).

SUE
0 /
40 /
30 % /
:: f © < o < < Jv——o——é

73 97 121 146 170 194 218 243 267 288
Testvolitage (kV)

RV (uv)

paduka B dB
U3mepeHn CTOMHOCTU Ha 3-Ta U3MepBaTesiHa cepua (KopurupaHay).

50
o

- : pai

m 30

g' 20 : <> > *‘—1——/
10 E i
.k

73 97 121 146 170 194 218 243 267 288
Testvoltage {kV)

LAPP Insulator GmbH
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Jloro LIKE Tunos — MpoTokon oT usnuteaHe 34/14
y Crp. 70115
v

e

5. MpunoxeHne

PEEPELELEPEEEII IR IR IR ES b

bk

Y1

‘,.P'Iy‘;.rr";:.*.,..; a3

dur.1 CHUMKa Ha HacTpoitkaTa

LAPP Insulator GmbH
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JNoro LiKE Tunoe — MNpoTokon oT usnuteaxe 34/14

g Crp.8ot115
5. MpunoxeHune : -

FYP IR
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dur.2 50 %MbnHueB umnync tecrt

LAPP Insulator GmbH ,-/K



Noro LIKE Tunos — lNpoTokon oT usnuteaHe 34/14
Ctp.90115

5. Mpunoxexune }nr\}F

dur. 3: MpoBepKa 3a KopoHa npu 289kV Ha 3aLWMTHUA por

dur. 4 HanpekeHue Ha noracasaHe 283kV
EauHuuHa HocuTenHa Bepura 6e3 kopoHa!

LAPP Insulator GmbH
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JNoro LiKE Tunos — MNpoTokon oT u3nuTeaHe 34/14
Crp. 100115

|
5. MpunoxeHune }/}/ TE_ .

Pa3nonoxeHue Ha BUCOKOBONTOBaTa nabopatopua (norneg, otrope)

e

) LS Y SN Y M. P |
‘:L‘P o1 1D e

B
t

J0.6m - >

—> >

1

]

1

i
22.0m

= |
gD, 7 [Tt

+—8,0m
l+——7,0m
e (2

IG TeHepaTop Ha nmnyacu WUarnea A MNogpegeHo 3a

VD1 Jenuten Ha HanpexeHue (camo 3a BIL 1 SIL) M3MNUTBAHE C HANPEXXeHne ¢ NPOMULLNEHA YecToTa
VD2 Denuten Ha HanpexeHue (camo 3a AC TecT)

TC KackageH TpaHcpopmartop WUarnep B NoapeneHo 3a

AR YCTPOMCTBO 3@ U3KYCTBEHO OAbXKL, U3NUTBAHE C UMNYACHO HaNpeXXeHue

AP TouKa Ha OKauBaHe Ha TecToBaTta npoba

CcD KomaHAHO U KOHTPONHO YCTPOMCTBO

LAPP Insulator GmbH



Noro LiKE

5. NMpunoxeHune

Tunos — MpoTokon oT uanuteaHe 34/14

Crp. 110115

Cxema 3a M3NUTBALLOTO HaNpeXeHue

[ — T
rRd
‘ Tr VD 2 e
© * e
Cxema 3a TeCT C HanpeXeHne C NPoOMULLIIEHa YecToTa
Tr KackapeH TpaHchopmaTop 1300kV  1300kVa
Rd 3aWmMTHO CHNPOTUBAEHUNE 20kQ
VD 2 [enuten Ha HanpexeHue 1300kvV  3000F
TE U3nutBaH obpasel,

3000 & impulse generator

l.-—-_._-_,..“_..-——---——

0 ma

voltage divider

Cxema 33 M3NUTBaHE 38 MLAHUEB umnync 1.2/50pS n npobusHo Hanpexenue 250/2500 uS

Cs
Rd
Re
Ch
Ts
Um
S

LAPP Insulator GmbH

%

:OCHOBEH KOHAEH3aTop

: 3arnywasau, pesmcrop

: paspexaaly pesncrop

: YcnopeAeH KoHaeH3aTop
: WianuteaH obpasel,
N MamepeHo HanpexeHue

: 3anansawo UCKPOBO PascToaHne

- !
Rd : : :
i E Rh |
1 I
i [
Re  cpmm=l B : 'i'—.-g—»—o
T
i : R C A um
! | |
HEE IS
3 "
ey =aS S = —0
26700Pf
2820/{45 K Q) npo6UBHO HanpexeHue)
19200/(180 k Q npo6UBHO HanpekeHue)
800pF
Aenuten Ha HanpeeHue
R1 : Peaucrop 0.3530Q
C1 : KonaeHsatop 279.2 nF -
Rh : Peauctop 7200
Ch : KoHaer3atop 130 pF




JNoro LIKE Tunos — NpoTokon ot uanuteaHe 34/14

Crp. 120715
Vﬂ 7
5. Mpunoxenune ;

Ocuunnorpamu 3a Mb/iHUEB UMIYAC

Positive polarity

P —— q 4
P
i b
] ™
/ =
— e
Time scale 1 cm=1,0 s ~ Timescale1em=10ps
T1: Front Time = 1,12 ys T: Time to half value = 43,7 ps
Megative Polarity
\ =
1 2l
\ ol
\'\ l A
— v
Time scale 1cm =1,0 ys " Time scale 1 em =10 us
Ty: Eront Time = 1,12 ys T2: Time to half value = 43,7 ps

LAPP Insulator G:n\tiH/\



Noro LiKE Tunos — MpoTokon oT usnuteaHe 34/14

2 Crp. 130715
5. Mpunoxenue

Ocuunorpamu 3a npo6UBHO HanNpexeHue

Positive polarity
— [ —
| Gl L !
e L I B s e e i < = i
rel % ,
A [ . ,__'."' _ s
B / | i ’ ~ i
i At dn rf ey , — T At i
t ; \"\-\_“
i / I e TS (e l . - ~
H/ARE |
_ i . I._ -
R 3 ol -_-....},_-_.-_- ] =
L L Lt i
Time scale 1 cm = 50 ys Time scale 1 cm = 500 ps
T,: Time to peak = 250 ps T;: Time to half value = 2510 ps
Megative polarity
I 3 ——— = = = 1“"|‘*—“*|
- I - - « .I
\ = o ] o (| ||y
i ; i !
Ly o - o
3 i &m.h. : o I‘ ﬁ_'-. . ”A —_—
matl hadec T - Tt »
.,,}\ ] ¥ Lo
o I ] i o
| L9 A T -
; = s T
' | RS : i '
R 4 A L | b
Time scale 1 cm =50 ps Time scale 1 cm = 500 ps
Ta: Time to peak = 250 ps Tz: Time to haif value = 2510 s ]

LAPP Insulator Gmw
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Ctp. 140115
\
5. Mpunoxenue m:j

Cxema 3a RIV —TecT

o -3
TR: KackapeH TpaHcpopmatop  1300kVA
Rd 3awmTeH peauctop  20KQ
VD 2 Lenuten Ha Hanpexenne 1300kV 300pF
TS M3nuTeaH obpasel,
CK CBbp3Bal, KoHAeH3aTop 1000 pF
Qp Quadripole  300Q
M N3mepeatenHo obopyasaHe MPS, Tun TMG

LAPP lnsulato;fjH

M
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