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1.2.3.2 Multi — range connectors }’0

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

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;
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1.2.4.5 Measurements }/0 '}T
1.2.4.5.1 Resistance measurement

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.

)
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1.2.5 Heat cycle test procedure f ﬁ?
1.2.5.1 General :

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 Tf*®°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**°C above ambient, is permitted.

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 is
permitted. |

4) This sequence of operation shall be repeated so that 0.1N cycles (£ 0.02 N cycle f
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.

‘f\) \ RWE Eurotest Gesellschaft fiir Priifung - Engineering - Consulting mbH
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1.2.5.2.2 Acceptance criteria (class A joints) )/Q \1'
Each joint shall meet the following criteria. '

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
o R
RWE Eurotest Geselischaft fir Priffung - Engineering - Consulting mbH
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2. Drawing
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3. Test set-up nfl’
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4. Test results:

4.1. Initial resistance of the joints (see 1.2.5.2.2-1)

Dead end clamps:

Difference
Elec. Mean initial to mean
ltem Resistance | Resistance initial Requirement Result
resistance
[Q/m] (HQ/m] [%]
o R1 25.34 -0.8 Passed
c
o max. £30%
§ a R2 24.78 -2.98 from the Passed
Q g 25.54 mean of the
ﬁ 5 © R3 25.45 -0.36 initial Passed
g resistance
© R4 26.60 4.15 Passed
Compression joints:
Difference
Elec. Mean initial to mean
item Resistance | Resistance initial Requirement Result
resistance
[HQ/m] [HQ/m] [%]
R5 25.58 -2.30 Passed
: *E max. £30%

G 5 R6 26.46 1.06 from the Passed
i 26.18 mean of the <
£ R7 25.74 -1.68 initial Pﬁégﬂ
8 resistance

R8 26.95 2.92 Passed

I
|
i

the initial resistance of each of the four joints assembled for test.

Acceptance criteria according to 1.2.5.2.2-1 fulfilled

PR
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4.2. Surface temperature of the joints (see 1.2.5.2.2-2) //ﬂ
L7
Dead end clamps:
Temperatures of Dead End clamps

20

80

70
(&)
5 60 s T_conductor
@
55 e |_aibsient
S g s Dead end 1
o
% 30 -Dead end 2
= s Deadl end 3

20 = B e Dead end 4

W -

0 100 200 300 400 500
Cycle

Compression joints:

Temperature of Compression joints:

Q
3 wmumesT_ambient |
o
1) wemmjoing 1 w
Q.
5 e 0T 2
= smemmmn JOINE 3
QO+ e o e e e R se=nesjoint 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
A/\ RWE Eurotest Gesellschaft fir Priifung - 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



RWE Eurotest GmbH - Electrotechnical Testing Laberatory ;%

4.2. Electrical resistance of the joints (see 1.2.5.2.2-3) \’]ﬂ\

Dead end clamps:

Electr. Resistance of Deda End Clamps

60
50 ey R

i e E—_
40 = -

s T _cONductor
- == |imit

seseeee . DEad End 1

wmmmees |, Dead End 2

Resistance [nQ/m}
(V1)
o

N
o

s R Dead End 3

10 e - ~ - e e e R Dead End 4
0 50 100 150 200 250 300 350 400 450 500
Cycles

_..Compression joint.

Electr. Resistence of Compresion Joints

50 - - PR, S e s ” . - B, — .
€35
(?l 30 e T_conductor
Tg 05 mou e Limit
£ ommem R JoNE 1
%— 20 —
o 15 R Joint 3
10

wmmenes R Joint 4
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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
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4.4. Average resistance of the joint over the last 0.5 N cycles (see 1.2.5.2 - 4) m\

Dead end clamps:

Cycles Resistance Compression Dead End 1
[MQIm] 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 25.47

: 500 25.40
Cycles Resistance Compression Dead End 2
[pQ/m] Average Initial Difference | Requirement

250 25.55
275 24.90
300 25.21 Average
325 25.32 resistance
350 24.90 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

g 500 24.80

| RWE Eurotest Gesellschaft fiir Priifung - Engineering - Consulting mbH
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Cvel Resistance Compression Dead End 3
ycles [pQ/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
[uQ/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

T

(VA B
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Compression joints: \/

Cycles Resistance Compression Joint 1
[uQim] 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
3
Cycles Resistance Compression Joint 2
[uQ/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

4
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Resistance Compression Joint 3
Cycles [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

I 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%
i:‘ 475 27.11
) 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
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1. OBy NonoXeHns:
OTIEC 61284

1.2 NanuTBaHe Ha TOMNMUHHNA LIMKBI

1.2.1 Len
TecTbT Ha TONNUHHUA LUUKBI € TUN TEeCT, Haco4YeH KbM yCTaHOBﬂBaHe Ha ABLATOCPOYHUTE

ENeKTPUYECKN XapakTepUCTUKX Ha TokonposoAsilaTa crasa.
KoraTo KOHCTpyKUMSTa Ha cpyrata OTTOBaps Ha W3NCKBaHWATA Ha Tasn Knaysa, TOo ce
o4yakea, ye B ekcrnnoarauus:
- eNeKTPVNYECKOTO CbMNPOTUBNEHNE HA CbeAMHEHNETO e OCTaHe cTabunHo;
- TemneparypaTa Ha CbefiMHEHNETO HAMa Aa HaABuLLaBa Temnepartypara Ha NpPOBOAHMKE,
KbM KOWTO € CBbp3aH:
- AKO KOHCTPYKUMSITAa M NpeAHa3HayeHMeTo Ha Cbe[VHEeHNeTO M3UCKBaT npunaraHe Ha
WaNWTBaHe 3a KbCO BpeMe Ha rpeToBapeaHe, TakuBa TOKOBE HAMA jJa  oKaxat
HeBnaronpusiTHO Bb3AeicTBIE BbpXY paboTaTa Ha CbeAUHEHNETO

1.2.2. CtaBun

1.2.2.1 O6Wm nonoxeHus
TokonpoBoauMMTE (OyrK, CLCTOSLWM Ce OT KoMnpecus W BCUYKM ApYyTv copmu Ha
MEXaHMYEH CbeauHuTen, MoraT Aa ObjaTt pasjeneHu Ha ABe OCHOBHM rpynn Mo
OTHOLUEHME Ha AKOCTTA Ha OMbH: ONbHaTW CbEAVHEHWUs W HeHaTArawy ce CbefuHeHu:
(Bvx npunoxerne A ot IEC 61284)

1.2.2.2 PaboTHn Temnepatypu
M3nuTBaHMATa 3@ UMKbNA Ha 3arpsBaHe, MOCOYEeHW B Ta3n TOWka, Ce OTHacAT 3a
CbeaVHEHNETO, KOeTo Ce W3Non3Ba 3a MPOBOAHWLM, VM3 CNEeAHWTE MaKCManHo
LOMYCTUMU TeMnepaTtypy B ekcrnnoartauus:
* HenpekbeHat Tok < 80 oC
« TemnepaTypa no Bpeme Ha Kbco cbeanHermne < 200 oC

1.2.2.3Knacudukauus 3a Lenurte Ha Tecta
Bbnpeky Ye BCWYKW MOMOXWTENIHW CbBMECTHM NpUoXeHws He morat Aa Obpart scHo
noeHTUMLMpaHn, cnefHNTe ABa Knaca CTaBy ce 3aliMTaBaT 3a Lennte Ha Tecta.
» Knac A: ¢pyrute ce nognarat camo Ha enexkTpu4eckn LinKs. TunuuHn cyrun 3a
cTaBuTe OT Knac A ca onbHaTV cbeaunHeHus (Bux 1.2.2.1)
« Knac B: dyruTe ce nognarat Ha eneKkTpuyeckyt TOMMMHHNA LWiknu 1 3a kKpatko BpeMe
W3NMTBaHe Ha npeTosapBaly uMnync. TunuyHuTe yru 3a CbeANHEHNA OT Knac B ca Ges
HanpexxeHune
cTaBw.
KpaTKoCpOYHOTO M3NUTBaHE Ha CBPBXMOTOYHW UMMyNCK Ce UsKnioisa B Knac A, Tbi KaTo
KOHCTPYKLUMATa Ha OMbBALLOTO CbeaVHEHUe € HOPManHo TOonkoBa MacuBHa, He w
OTroBaps Ha MexaHW4HUTe USNCKBaHWS, Ye TOBa U3nuTBaHe He € HeoBxo4uMO, OCBEH ako
dhyraTa ce CbCTOM OT CTIUPANoBMAHO OPOPMEHM XMLM TaM, KbAETO MBbTAT Ha ToKa € ensa
nv we 6bae eaHakBa BbB BCUHKN HanpasrieHus.
Bbnpeky TOBa, WINWTBAHETO Ha KpaTKOTpanHW npeToBapsaliv umnyncu moxe Aa ce
M3BBPLUM M NPU CBbP3BaHe Ha Knac A, ako e MocTUrHaTo crnopasymeHve Mexay
JocTaBuduka U Kyrysava.

1.2.3 TecTosu obpasuu

1.2.3.1 OBwa
MpeanaraH1Te 3a M3NUTBAHETO CbeAMHUTENM TpsitBa Aa 6bAAT MAEHTUYHN C TE3WN, KOUTO
ce [0CTaBAT B TbPropckata Mpexa.
BAxa TecTBaHW ABE KOMMPECWOHHW npuUTUCKaLM Kpauiia u e4HO KOMNPEeCMOHHO
cbeauHeHve.

1.2.3.2 KoHeKTopu ¢ pasnu4Hu obxeatu
OBWKHOBEHO CLEAVHUTENUTE Cce U3NUTBAT Ha BCUYKM KOHGUrypauum Ha nNpoBOAHMKa, 3a
KOUTO Te ce rpoekrupar.

RWE Eurotest Gesellschaft fr Priifung - Engineering - Consulting mbH
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1.2.3.3. nogroToBKa

Bbnpeks TOBa, CbC CbIMAcMeTo Ha Kynysaya, ce paspellasa CneaHoTo n3KnoYeHue aa ce
orpaHuun BposST Ha M3NMTBAHUATA: @Ko KOHEKTOP®LT € MpoekTvpad sa rnosedye OT eAuH
pasmMep Ha NpoBOAHVKA, M3NNTBAHETO TpAGBa Aa 6bhe HanpaBeHo KaKTo Ha Hai-ronemus,
TaKa v Ha Hall-Mankus pasmep Ha NpoBOAHULIMTE B PaMKUTE Ha A0CTaB4YviKa. fieknapupaHa

rama. A

KoHTakTHUTE MNOBBPXHOCTU Ha cbeguHuTENUTE W nNposBoAHULUTE / nNoproTeAaT B

CBLOTBETCTBUE C MHCTPYKLUMUWTE Ha AOCTaBYMKa.
CbeiMHUTENST TPsGBa @ Ce MOHTVPAa CTPOrO CBINTACHO MHCTPYKUMUTE Ha AOCTaBuMKa Ha
NPOBOAHWULIM C pasMep 1 TWM, C KOWUTO Aa ce n3nonasat fe3 no-HaTaTbLiHa noaroToBka. He

ce npaBsAT nocnegpawy 3artaralns Ha dyruTe.

1.2.3.4. JanHn 32 obpasunte 3a u3nMTBaHe

CReaHUTe TEXHUYECKM AeTalNN Ha CheaNHUTENNTE 3a U3NUTBaHE U NPOBOAHNLINTE TpsbBea
pa 6baat 3anucaHu, Npeau Aa ce N3BbPLUK BCAKO USMUTBAHE.

KOHEKTOPU

o MpomnssoguTern, KaTanoxeH U pedepeHTeH HoMep;

o Knac Ha ceBpb3ku: A unv B:

o TexHuka Ha crnobsiBaHe: MOAroToBKA Ha KOHTAKTHW MOBBPXHOCTW, rpecw (ako uma

TakuBsa), NoAPOBHOCTN 3a METOAa Ha MOHTaX U MHCTpYMEeHTanHa eknnpoBKa
MpoBogHULK

o cneundukalms,

0 marepuan,

o Pasmep u 3acagane,

1.2.4.5 NsmepBaHus
1.2.4.5.1 N3mepBaHe Ha CbNpOTUBIEHNETO

CbNPOTUBNEHNETO Ha BCAKO M3NUTBATENIHO CbeAuHeHue W eTarnoHeH NpoOBOAHUK C€&
n3aMepBa Mexay NoTEHUMaNHUTE TOYKU, MOHTUPaHN B CbOTBETCTBUE C 1.2.4.3.
EneKTpUYeckoTo CbMpoTVBNEHNE CE N3MepBa MexXay NoTeHUUanHnTe TouUKM, otbenasaHn
BbpXy W3NUTBaHUTE Npobn CbFIAcHO W3NCKBaHwuATa Ha IEC 61284, Touka 13.4.3 (c
pomnbriHeHne G), ¢ npasunex npobeH Tok ot 100A. NamepBaHeTo Ha CLNPOTUBNEHUETO Npy
BCSIKO N3MepBaHe ce M3BbpLUBa Npu TeMnepaTtypa Ha OKOMHUA BB3AyX + 5 ° C, kaTto ce nma
npeaBua pasnukara oT okono 20 ° C ¢ Tecta.

/iamepBaHETO Ha ChLMPOTVBIIEHUETO CE M3BBPLUBA C MOCTOSHEH TOK C MarHvTyA He rno-
BucoK oT 10% OT a.c. usnuTtaTeneH Tok. BpemeHHuUTEe TOKOBM BPBL3KW, U3NON3BaHW 3a
“3aMepBaHe Ha CbnpoTUBNEHneTo, Tpsbsa Aa 6baaT Ha pascTosiHMe He no-manko ot 50
NbTV ANaMeTbpa Ha NPOBOAHUKA OT CbeAWHeHneTo 1 Tpsibea Aa 6baaT HanpaBeHu Taka,
Ye Aa Ce OCHLIECTBABA ©HEKTUBEH KOHTAKT C BCUYKU TE3M HWLLIKA Ha NPOBOAHMUKA, KOUTO
6uxa 61K B3eTV NOS BHUMaHME NPy n34YMcnsBaHeTo HeroBarta eKsnBaneHTHa CbrnpoTuiaa.
YpepuTe, N3nonsBaHn 3a U3mepBaHe Ha CbNpOTUBNEHNETO, Tpsi6Ba Aa ca ¢ TouHocT Ao 1%
unn 0,5 WQ, koeTo oOT ABeTe € MNo-ronsamo, Korato ypeaeT € kanuépupaH cpeLly
cepTucMLMpara cTaHgapTHa neHTa Ha CbNpoTMBIEeHNE. w

1.2.4.5.2 UamepBaHe Ha Temnepartypara

TemnepaTypuTe Ha CbeAVHEHUATA W eTarioHHUTe NPOBOAHULUW, BKIMIOUYMTENHO OKonHata
cpena, ce N3MepBsaT ¢ TEPMOABONKM UM C APYTU NOAXOAALIMN CPeAcTBa C TOHHOCT OT 2°C
unu no-pobpa. BT

3anucaHaTa Temnepatypa Ha dyrata e Tasu Ha Hail-ropellaTa 4acT oT NOBBPXHOCTTa MY .
TepmoggoiikaTa Moxe nnu Aa 6bAe BkapaHa B Manbk 0TBop, npo6uT B CbeAUHEHUETO UK
3aKperneH KbM BbHLUHaTa NOBbPXHOCT.

BbpXy eTanoHHNA NPOBOAHUK TEPMOABOIK/TE TpsbBa Aa 6baaT pasnornoXeHun B cpeaHaTa
TOUKA W CUrypHO PA3NONOXeHW, Unu B Marka gynka, npobuTi B TBBbPA MPOBOAHUK, WM
upes NNb3raHe MOA HULIKUTE Ha BBLHLHUA CMOA Ha MHOTOXWMIHWA MPOBOAHUK (BX.
MpunoxeHve B n B Ha IEC 61284).
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YCTPOIZCTBaTa 3a u3MepBaHe Ha Temnepartypata Ha oOKonHata cpefa no Bpeme Ha
W3NUTBAHETO ce MOCTaBAT Taka, ye Aa He ce BAUAAT OT pasceVIBaHeTo Ha TonnuHaTta Ha

nsnuTBaTenHara eepura.

1.2.5 Mpoueaypa 3a N3NUTBaHe Ha TONNUHHUA LNKBI

1.2.5.1 O6wWK nonoxeHus

W3NUTBAHETO Ha TOMMMHHUSA LMKBA ce cbeTor oT N LMKNK Ha enekTpuiecko HatoBapeaHe.
BposT Ha umknute N ce usbupa ot TabnuyaTa no-gony:

N Tf (°C)
(umknw) MosnwasaHe Ha
Temneparypara.
1000 70
500 100
100 130

Bcekn UMKbIT BKMIOYBA OTONMUTENEH NEpUoA, B KOWTO USMUTBATENHUAT TOK C& 3apex/aa ot
U3NUTBATENHUS TOK, NOCneABaH OT Ccreasall Nepuod Ha oxnaxaaHe ¢ UKIoYeH TOK.
N3nuTBaAHETO Ha TONNMUHHMS LKL Ce N3BBbPLUBA C U3NOM3BaHe Ha NPOMEHNUB TOK

1.2.5.2 dyrn ot knac A

1.2.5.2.1 MNpouenypa Ha usnutsaHe
ChbeauHeHusTa OT knac A ce M3NUTBaT 4pe3 MeTofa Ha eneKTpu4eckua UMKbn Ha
Harpsiane (N Luknn), onucax no-gony.
1) M3nuTBaHETO Ce W3BBPLUBA BbPXY CHEANHEHUSTA, USrOTBEHU B CbOTBETCTBUNE C TOYKa
1.2.3.3. crea KaTto YeTupuTe ChbeAWHEeHVs ca MocTaBeHU B U3NUTBATENHWUA Bb3es, HO
NPeAV TOMIMHHWSA LMK, CbNPOTUBNEHUETO Ha BCAKO CbEANHEHNE U CbNPOTUBNEHNETO Ha
eTanoHHNs MNPOBOAHUK C& W3MepBaT, KakTo & Noco4eHo B 1.2.4.5.1. Kato ce B3eme
npeABMA AbMKUHATA Ha CbegvHeHueTo, Torasa ce uvsuncnAea CbMPOTUBNEHNETO Ha
eKBUBarneHTHa AbIKYHA Ha eTaroHHUA NPOBOAHUK.
2) Cneg ToBa TOKBT 3a u3NUTBaHe NpemuHaBa npes ycTporictBoTo. CTOWHOCTTa M
NPOABIDKUTENHOCTTA Ha W3NUTBATENHWA TOK TpaGea Aa 6baaT Takuea, Ye ga nosuiat
TemneparypaTta Ha eTanoHHWA NPOBOAHUK OO Tf + 50C, Bwk Tabnuuyara Hag oKosHaTa
cpeaa v ga noAabpXar Tasu TeMnepatypa B npoAbkeHne Ha 30 munyTW. Paspeluasa ce
W3roN3BaHETO Ha NbpBOHaYaneH TOK CbC CTOMHOCT He Mno-ronsma ot 150% ot
U3NUTBATENHWUSA TOK, 32 1a C& OCUrypU YCKOPEHO 3apacTBaHe, 3a fia cé Hamanu BpemeTo 3a
nosuLlaBaHe Ha npoBoaHuka fo Tf + 5 ° C Hap okonHata cpeja.
3) B kpas Ha OTONNUTENHUS NEPUOA TOKBT Ce NPeKbCBa U MPOBOAHUKET C& OCTasA A
oxnagn o 5 ° C Hap oxonHaTa cpepa. [onycka ce MpuHYAUTESNHO oxnaxaane sa
HamanfaBaHe Ha BPeMEBNS LUKBN.
4) Tasn nocriefoBaTenHocT Ha paboTa ce NoBTaps, Taka 4e Aa ce npunarar 0.1N uyukwbna
(£ 0.02 N yukbna) 3a oTONNEHNE N oxXnNaxgaHe.
5) B eguH cnydait Mo Bpeme Ha nocnejgHute neT uvkena Ha 0.1N uukbna, Temneparypara
Ha NPOBOAHMKA W TemnepaTyparta Ha BCAKO CbeAUHEHWe TpsibBa Aa ce namepsar rnpes
nocneaHute 15 MuHyTh oT 30-MUHYTEH Nepuoa.
6) Criea ToBa yCTPOCTBOTO TpaAbBa fAa ce ocTasn Aa ce oxnaan Ao OKONnHaTa cpefa, a
CBMNPOTUBIEHNETO Ha BCAKO CbEeANHEHNe ce usmepsa # 3anucea.
7) Crieq ToBa TOMMUHHUAT UKL TPsGBa Aa NpoABITKM C U3MepBaHe Ha Temnepartypara v
CbNPOTUBNEHUETO B Kpaa Ha BCEKM 0,1 N umken, fgokato Gbaat 3asbplieHn 0,5 N yuksna.
8) Cnep ToBa ce m3sbpwsat owe 0,5 N uukena ¢ usmepsaHe Ha CbNPOTUBMEHNETO Ha
Bceku 0,05 N Uukbna 1 nsmepBaHe Ha TeMmnepaTtypaTta Ha BCeKU 0,1 N uuxkbna
ChegvHeHusTa He TpsiBGBa fa ce 3aTAraT U perynupar o Bpeme Ha USNUTBAHETO.

N
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1.2.5.2.2 KpVITepI/IVI 3a npuemase (c1>ep,V|Heva OT Knac A) \/ﬂl L\/;

Bcsika CbBMECTHa 4acT OTroBaps Ha CriejHuTe Kputepuu. -
1) HauyanHoTO CbNPOTUBMEHUE HAa CbEAVHEHNETO He Tpsibea Aa ce pasnuyasa c Noseye ot
30% OT cpefHaTa CTOMHOCT Ha MbPBOHAYaNHOTO CbNPOTUBMEHUE Ha BCAKA OT YeTupute
CbefVHeHus, criobeHn 3a nsnuteaxe.
2) TemnepaTypaTa Ha NOBLPXHOCTTA Ha CbeIMHEHNETO, n3MepeHa Ha sceku 0,1 N uukbna,
Korato npotuda TOK Ha u3nuTBaHe, He TpsibBa Aa Hagsuliasa Tasn Ha eTanoHHUA
NPOBOAHUK.
3) ENeKTpN4YeckoTO ChAPOTUBIEHNE Ha CbeAVHEHNETO, N3MepeHo B kpas Ha Bcekn 0,1 N
UvMKbNa npu TemnepaTypa Ha okonHaTa cpepa, He TpsbBa fAa Haasuilasa 75% oT
N3MEepEeHOTO ChNPOTUBIIEHNE Ha EKBBANEHTHaTa AbMKMHA Ha €TanoHHUS NPOBOAHMK.
4) CpenHOTO CLMPOTUBIEHNe Ha cbeAnHeHueTo npes nocnearus 0,5 N unkbn He Tpsbsa
[a HafBWLLIABA MbPBOHAYANHOTO CbAPOTUBEHVE Ha CbeAVHEHNeTOo ¢ nosede oT 50%.
5) I'pacduka Ha cbnpoTuBaTa cpelly 6pos Ha uuknutTe Tpabsa fa [oKaxe C pasymHa
BEPOSITHOCT, Y& MOBMLIABAHETO Ha CcbhpoTuBneHueTo npes nocneguute 0.5 N unkbna e He
nose4ye oT 15% OT CPEAHOTO CLMNPOTUBIEHNE 3a Chlus nepuod. MetToabT, n3nonseaH 3a
ornpeaensHe Ha Tasu BEpOSITHOCT, TpabBa ga 6bae B cwoTBeTcTBME C npunoxedune [ Ha
IEC 61284.

[MapameTpu Ha TecTa:

CrapTupaHe Ha TectoBus Uuken: 15.01.2016

Kpaer umkbn Ha TectoBus uukbn: 17.02.2016
O6pasey 3a ns3nuTeaHe: 4 KoMrnpecupatum rnyxm Muam
2 KOMNpecnoHHY ¢yrin

ACSR 400

Knacudpumkaunsa Ha cTasuTe: knac A

Bpon umknun 500

Makc. Temnepatypa 80 ° C

p/\ \ RWE Eurotest Gesellschaft fur Prisfung - Engineering - Consulting mbH
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4. TecTOoBM pe3ynrtaTu:

| RWE Eurotest GmbH

- Electrotechnical Testing Laboratory

4.1. MbpBOHAYANHO CLNPOTUBMEHNE 38 BPB3IKNTE (Bux 1.2.5.2.2-1)

OnbBaTernHn Knemu:

{
\ -1
\| 7

Paanwvka ot
E MupsoHava
nex. HO nbpBOHAYa
CenpoTuen nHO
N3penne eHMe CBNPOTUBA | .\ b vEn ManckeaHe PesynTart
eHune eF:me
[LQ/m] [HQ/m] [%]
S R1 25.34 -0.8 MpemuHaT
g makc. +30%
-~ = R2 24.78 -2.98 oT MpemuHart
I 25, 54 nbpBOHaYan
= R3 25.45 0.36 roTo n
© : - cbnpotuenie | | PEMUHAT
& HVe
O R4 26.60 4.15 MpemuHaT
CbeaunHuTenu samexaycrbnbue:
n Paanuka oT
En BPBOHAYA | ) pBOHAaYE
: nHo P
" CovnpoTtuen NHOTO
snenve e CbnpoTunen CBLNPOTVEN NauckeaHe PesynTaTt
eHue eHIE
[uQ/m] [LQ/m] [%]
X o R5 25.58 -2.30 Passed
+309 [N
3 maxc. +30% = \%zséé
o R6 26.46 1.06 or Pa
T E nbpBOHaYan
S 26.18 HOTO
% R7 25.74 -1.68 CLNPOTUBNE Passed
s Hue
R8 26.95 2.92 Passed
U3uckBaHe: HauyanHoTO CbLMNpOTUBIIEHNE Ha CbeAUHEHUETO HE TpsbBa Aa ce pasnuyasa
noseue oT 30% OT cpefHaTa CTOMHOCT Ha MbPBOHAYarHOTO CLNPOTMBNEHNE Ha BcsKka oT

- YeTMpnTe ChEANHEHNS, crnobeHn 3a n3nuTBaHe.

UsnbaHEHU ca KpUTepumn 3a npuemaHe CbracHo 1.2.5.2.2-1

s
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4.2. MNoebpxHOCTHa TEMNepaTtypa Ha dpyrute (Bux 1.2.5.2.2-2) m\{

OrbBaTenHn Krnemu:

Temperatures of Dead End clamps

90
80 S i B S S ——— —
70
Q
g 60 == T_conduictor
:E— 50 ==T_ambient
n =
§:> = o Dead end 1
=
é 0 Deadend 2
,’3 I o ——— wmeeses Doad end 3
20 E 2 o S— s —— - w_}_maead end4
10
4] .
0 100 200 300 400 500
Cycle
CbeauHnTenn 3a MexaycTbnbue:
Temperature of Compression joints:
90
80 ponive . ORI e o
< 70
VFE Q
g 60 : s | _coONAuctor i
g 50 :;v,.-.«:z-u--—--' e — o wommenes | ambient %}
8.40 - joint 1
& 30 w0 2
}-— .
20 e - smrnen jOINE 3
10 joint 4
0

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

WU3uckBaHe: TemnepaTtypaTa Ha CbeMHeHNeTo, uMepeHa Ha scekn 0,1 N yukbna, Korato
npoTvYa TOK Ha U3nuTBaHe, He TpsbBa fa HaABWLLIaBa TasW Ha eTanoHHNA NPOBOAHUK

Kpurepuure 3a npueMaHe cbrnacHo 1.2.5.2-2 ca U3NbJIHEHU

/\/\ RWE Eurotest Gesellschaft fir Prifung - Engineering - Consulting mbH
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RWE Eurotes

4.2. EnexkTpu4ecko cbnpoTueneHne Ha dpyrute (Bux 1.2.5.2.2-3)

OnbeatenHy kKnemu.

Electr. Resistance of Deda End Clamps

60
50 e
S s R T
g 40 swasmms T_conductor
g —_—_— e e T T T T N e —-—-
s - == [imit
g 30 : -
g e —— . e T —————. R Dead End 1
& 2 . —— = =
(%] - —
§ 20 s R Dead End 2
s R Dead End 3
10 — ~~R Dead End 4
0 50 100 150 200 250 300 350 400 450 500
Cycles

_ CbepvHuTenv 3a MexaycTenbue

Electr. Resistence of Compresion Joints

50
45 .
40
G& 30 ammmme T_conductor
. ——— e e o s | imit
Q 25 s = S'ﬁzéé ’
© RJ
D 2
L wmimas R JoINE 2
$ 15
o s R JoiNt 3
10 R Joint 4
5
0

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

U3ucksaHe: EnekrpyuyeckoTo CbnpoTUsneHne Ha CbeAMHeHneTo, n3mepeHo B kpas Ha scekm 0,1
N uvkbna npv TemnepaTypa Ha okonHaTa cpeaa, He Tpsbea aa Hagsuwasa 75% OT MSMEPEeHOTO
CbMNPOTVBNEHME Ha EKBUBANEHTHaTa AbIDKMHA Ha ETanoHHNA NPOBOAHWUK

N3nbnHeHu ca KpUuTepuu 3a npueMmaHe cbrnacHo 1.2.5.2-3

A
M
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4.4. CpepHa yCTON4YMBOCT Ha cbeAVHEeHneTo npes nocneaxute 0.5 N unkbna (BWXK 1.2.3 2 -; 4)

OnbBaTENHU KNemMu!

Lk CunnpoTtuBneHue OnuBaTentiu Knemnu 1
i Q/m CpepHo HauanHo Pa3nuka UauckBaHe
250 25.85
| 275 25.49
M e Cpearoro
350 25' 48 CbNPOTVBIEHNE
: o He TpabBa Aa
375 25.29 25.26 25.34 -0.17% HanBULIABA npeMuHan
400 25.28 MepBoHAYaNHOTO
425 25.11  50%
450 25.08
475 25.47
Ty
’ 500 25.40

F Linknn CunpoTuBrneHue OnLBaTentHu Knemu 2
[uQ/m] | CpeaHo H:«.\tlam-lo_| Paznuka WU3nckBaHe
250 25.55
275 24.90
300 25.21
325 25.32 CpeproTo
350 24.90 cbNpoTUBMEHNE
375 24.70 25.05 2478 1.09% e Tpa6BA A2 | ppemunan
200 25.00 HajBuWLLaBa
495 24 85 nprOHaq?nHOTo
450 25.42 ¢ 50%
L 475 24.87
Oy 500 24.80 B

/\/\ RWE Eurotest Geselischaft fir priifung - Engineering - Consulting mbH
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emasrssmepnse oo

[ Lnkn CrnpoTusnenne OnbBaTentiu Knemu 3
[uQ/m] CpenHo HauanHo Pa3nuka U3uckBaHe
250 25.36
275 25.27
300 25.36 c
325 25.47 PEeAHOTO
350 55 94 CBHNPOTUBNEHNE
375 2573 2563 25.45 0.72% He Tps6BA A3 | ppemunan
400 25.81 HaaBNLIaBa
MbpBOHAYaNHoTo
425 25.65  50%
450 25.58
X 475 2591 |
| 500 25.86 | [ B
i
[ Liyknm CunpoTuBneHue OnbeaTentu Knemu 4
[uQ/m] CpenHo HavanHo Pasnuka U3ucksaHe
250 27.13
275 26.35
300 25.53
325 25.67 Cpearoto
350 26.52 cbnpoTMBrEHue
375 2629 | 2622 26.60 -1.42 ”:anB"fj:B‘;a npemuHan
au0 26.22 nprgHaqanHOTo
425 26.07  50%
. 450 25.75
ﬁ 475 26.47
500 26.40 1 1

<

b

.'/\(’/_\ 1
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|
CueanHuTenu 3a mexaycTbnbve: &)
/

Livknm CbeauHuTen 3a MexaycTenbue 1
[uQ/m] CpenHo HauanHo Pasznuka N3uckBaHe
250 26.01
275 25.54
300 25.33
325 25.47 CpepHoTo
350 25'72 CbMpoTUBEeHNe
375 25.55 25.60 25.58 0.07% He TpAGBa Aa | hoyyuHan
200 25 61 HagBuMLIaBa
425 25‘45 MbPBOHAYANHOTO
' ¢ 50%
450 25.56 ’
= 475 25.72
i 500 25.62
Linknu CbeauHUTEn 3a MeXAycThLnbue 2
[pQ/m] CpepHo HayanHo Pa3nuka UsucksaHe
250 25.97
275 26.19
300 26.29
325 26.44 Cpearoro
350 26.78 CBMPOTUBAEHUNE
375 26.56 26.48 26.46 0.10% He TpsibBa Aa | | hevunan
400 26.63 HaaBuWaBa
425 26' 47 MepPBOHAYANHOTO
: 0
450 26.54 c 50%
475 26.77
500 26.68 B

e ~D
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NauckeaHe: CpegHoTO

TpsibBa Aa Hapsuwasa

ManbAHEeHW ca KpuTepuu 3a npue

5. 3aknro4yeHue

OnveamesnHamd Kne
Kam. Ne166 840.2, npemuHaxa mecma u noKpuxa u

-

cbenpoTusnenne Ha cbeaVHEeHWeTo npes no

IprBOHaLIa.I'IHOTO C'bﬂpOTVlBJ'IeHVle Ha cbeanHeHneTo € NoB

RWE Eurotest Gesellschaft f
Unterste-Wilms-Strafe 52 - D-44143 Dortmund - Tel: +49 (0)231

MaHe cbrnacHo 1.2.5.2-4

CbeanHuTen 3a mexn cTbnb6ue 3 1
Luknu |HQIm| CpenHo HauanHo Pa3nuka U3nckeaHe
250 25,71
275 25.74
300 25.64
325 2577 CpearoTo
C'bnpOTVIBﬂeHVIe
350 26.26
375 26.06 25.92 25.74 0.70% He TPAGBa A3 | ppemuman
400 25 o2 Ha,qavuu.laaa
425 25'79 — n'prOHa‘-laJ'IHOTO
: ¢ 50%
450 25.87 ’
475 26.25
Yy [__500 2615 | |
Linknm CbenuHuTen 3a mexaycTbabue 4 _j
[pQ/m] CpefiHO HayanHo Pasnuka N3ncksaHe
250 26.50
275 26.19
300 26.52
325 26.67 CpepHoTO
350 27 11 C'bﬂpOTVlBﬂeHVle
375 26.92 26.80 26.95 0549 | neTPiteadd | npemuman
400 27 10 Hap.BI/ILLIaBa
ﬂprOHa‘-laJ'IHOTO
425 26.91 c
S 450 26.78 c 50%
i 475 27.11
| 500 27.02 B

cneptute 0,5 N unkbna Heé

eye oT 50%

ma Kam.Ne 175 840.2 u cveduHumena 3ad mexdycmuonbue
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TYPE TEST CERTIFICATE
PRUFZEUGNIS

ARTICLE | ARTIKEL: Suspension clamp envelope type |

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

Produkte, den Umfang und die Bedingungen.
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TYPE TEST CERTIFICATE
PRUFZEUGNIS

ARTICLE | ARTIKEL 4301.10

DESCRIPTION | BESCHREIBUNG Suspension Clamp envelope type | Gabelhéngekiemme
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 XIDIN EN 61284 (Anford. u. Profungen far Armaturen)

[IDIN EN 81897 (Anford. u. Prifungen fur Schwingungsdampfer)
CDIN EN 681854 (Anford. u. Prizfungen fur Feldabstandhalter)
ISO 1461 {Anford. u, Prifung des Zinkliberzuges)

OISO 10684 (Anford. u. Prifung Verbindungselemente Feuerverzinkung)
0

i -’

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

CONCLUSION | ZUSAMMENFASSUNG:

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

( 1 ] Page 2 of 13 “



USED TEST EQUIPMENT | VERWENDETE PRUFAUSSTATTUNG

Tensile Testing Machine | Zugpriifmaschine 100kN[

Charpy impact testing machine | Pendelschlagwerk 0
Hardness testing machine | Harteprifmaschine O
Spectro analytical machine | Spektralanalysegerat O
Caliper | Schiebelehre X
Torque wrench | DrehmomentenschlUssel B

Revision No. | Revision Nr. 1

Mosdorfer GmbH

hd

Za

\ 74
MOSDORFER

600kNO 1200kNX
Mosdorfer GmbH
/ /
et

3ann4veHo no 4na. 36a, an.3 ot 30I1

Issued | Erstellt: Dominik Krdmmer
Date | Datum: 28.07.2015

Approved | Geprlift: Mr. Christian Freismuth
Date | Datum: 29.09.2017

)
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STANDARD ACC. TO 61284 © IEC: 1997-09

Clause Test Type Type Type
Test Test Test
1 Visual examination § X X X
2 Dimensional and material verification E K‘ X 2
3 Hot dip galvanizing .§ O § O
4 | Non-destructive testing s [ O é O N O
5 Mechanical tests S — b‘! %
Damage and failure load test % X £ X -‘é X
Slip test ‘éa O % X z O
Clamp bolt tightening test g O § X £ X
Tensile test © a 7] O =
Damage and failure load test of the g 0 'é =
attachment point used during erection s -
Magnetic losses test 2 O O O
Heat cycle tests 0 O O
Corona and RIV test O O O
[] v []
Nr. Priifung Typ- Typ- Typ-
pritfung priifung prifung
1 Sichtprtifung X X X
2 Prufung der MaRe und Werkstoffe X X
3 Feuerverzinkung 8 X O E O
4 Zerstorungsfreie Prufung 2 O O § O
5 Mechanische Prifungen E §
Schadens- und Versagenskraftpriifung g X < X § X
Rutschpriifung o [ g & g a
Schrauben-Andrehpriifung '§ | '% _§
Zugprifung é O 2 O 5 X
Schadens- und Versagenskraftprifung £ X O % X
am Befestigungspunkt, der bei der % §
Montage verwendet wird g )
6 Prufung der magnetischen Verluste O O N O
7 Temperaturwechselprufungen O (] O
8 Teilentladungs- und Funkstérspannungs- O 0 O
(RIV) Prifungen
mﬁm Page 4 of 13 Il




Clause Test Type Type fype
Test Test Test
1 Visual examination X X X
2 Dimensional and material verification ] X ” X
3 Hot dip galvanizing - O O 2 O
4 Non-destructive testing .g O . O E O
5 Mechanical tests = 3 N s
Damage and failure load test 'g O E O .§ O
Slip test 2 O 2 O a O
Clamp bolt tightening test £ O x O 2
Tensile test i F] O
Damage and failure load test of the 0 ] = 0
6 Magnetic losses test O O O
7 Heat cycle tests O 0O O
8 Corona and RIV test O O O
L] L] ]
Nr. Priifung Typ- Typ- Typ-
priifung prilfung priifung
1 Sichtpriifung X X X
2 Prifung der MaRRe und Werkstoffe X
3 Feuerverzinkung S | 4 1 O
4 Zerstdrungsfreie Prifung ‘E O = O g O
5 Mechanische Prifungen g 2 g )
Schadens- und Versagenskraftprifung | 4 | £ O g D“"?\
Rutschpriifung ";i’, U “‘:; O .{:'-': O
Schrauben-Andrehpriifung N O § O 2
Zugprifung s X x % ]
Schadens- und Versagenskraftprifung ;?':; O O 2 O
am Befestigunaspunki, der bei der
Prifung der magnetischen Verluste O [ O
Temperaturwechselprifungen O O O
Teilentladungs- und O O O
Funkstdrspannungs- (RIV) Prifungen

N

Page 5 of 13 Il
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FURTHER TESTS | WEITERE TESTS

Clause | Nr. Test | Prifung Remark | Anmerkung

9

10

11

12

13

14

ﬂ Page 6 of 13 “
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1 VISUAL EXAMINATION | 1 SICHTPRUFUNG

Applicable | . Date and signature
A::vendbar i R Result| Ergebnis Datum und U?\tersch'rift
< O OK NOK [0 | 29.07.2015
Remark | Remark | Remark | Anmerkung : Dominik Krdmmer
Anmerkung: | Anmerkung | Item correlates with
drawing | Artikel stimmt
VA11-508 mit der Zeichnung
Uberein

2 DIMENSIONAL AND MATERIAL VERIFICATION |

2 PRUFUNG DER MARBRE UND WERKSTOFFE

Applicable |

Date and signature |

Anwendbar AL AL Result| Ergebnis Datum und Unterschrift
X O oK NOK (O | 29.07.2015
Remark | Remark | Remark |
Anmerkung: | Anmerkung: | Anmerkung: Dominik Krammer
VA11-508
A
\
|
" s orupE

Page 7 of 13 II




s

\74
ARAEONT
| item | Artikel Suspension clamp |
Marking | Markierung | 120kN ; MO ; 40kA ; @24-32 ; F0402006 ; MA = 45Nm ; 5/10 70
ZS060.131 ; MO ; @24-32
MO ; @24-32 ; ZD035.265
Tol. Tol. Tol. Tol. Tol. Tol. Tol.
O 7 T BLECEN P i I 2 PO B BRI GPYYO B 1B PP B B = 2
-1 15 -| 02 - 1,5 -] 25 -1 15 - -
1 50 21,1 76 281 114
2 50,1 20,6 76 279 114
3 50,1 20,8 75 278 114
4
5
Tol. Tol. Tol. Tol. Tol. Tol. Tol.
+ + + + + + +
N
1
2
3
4
5

{ Page 8 of 13 II
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3 HOT DIP GALVANIZING | 3 FEUERVERZINKUNG

EN ISO 1461 and EN I1SO 10684

g

Applicable | . Date and signature |
Anwendbar Yes| Ja Noj| Nein Resuilt| Ergebnis Datum und Unterschrift
X d OK X NOK [ | 29.04.2011
Remark | Remark | Remark |
Anmerkung: | Anmerkung: | Anmerkung: Dominik Krammer
VA11-508

Forgings + Plates |
Schmiedeteile + Platten
Specified value |

Castings | Gussteile
Specified value |
vorgegebener Wert:

Bolts and Nuts |
Bolzen und Muttern
Specified value |

vorgegebener Wert: mean >= 80 ym vorgegebener Wert :
mean >= 85um mean >= 40 pm
mean min max mean min max mean [ min | 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

<

Applicable : . Date and signature |
A:fvendbalr Yes| Ja P s Result| Ergebnis Datum und Unterschrift
O R |okDO NOK O
Remark | Remark | Remark |
Anmerkung: | Anmerkung: | Anmerkung:

Page 10 of 13




MOSDORFER
5 MECHANICAL TESTS | 5 MECHANISCHE PRUFUNGEN

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

Applicable . \ Date and signature
Anwendbalr Yes| Ja No | Nein Reeutt | Srasbnis Datum und Untersch|rift
X O OK NOK [0 | 29.07.2015
Remark | Remark | Remark |
Anmerkung: | Anmerkung: | Anmerkung: Dominik Krammer
VA11-508
Test No. | Test Nr. | Result | Ergebnis [kN] | Remark | Anmerkung
2056 120 Nomina! 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 \ 3 Date and signature
Anwendba'r reslop NO e Result| Ergebnis Datum und U?lterschlrift
X || OKK NOK OO '*‘QJ
Remark | Remark | Remark | 29.9.2017 C.Freismuth
Anmerkung: | Anmerkung: | Anmerkung:
See VA15- ACSR Gannet
2084 @25,75mm
Test No. | Test Nr. | Resuit| 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
f
L
r\/\ ﬂ Page 11 of 13 II
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5.3 CLAMP BOLT TIGHTENING TEST |
5.3 SCHRAUBEN-ANDREHPRUFUNG

ugigencss

Applicable r ) Date and signature
A::endbalr | Yes I—Ja . N?ﬁean RESMIE) Stgetnit Datum und uiterschlrift
!L B2 0 OK & NOK [ | 29072015
Remark | Remark | Remark |
Anmerkung: | Anmerkung: | Anmerkung: Dominik Krammer
45Nm : No break
45Nm x 1,1 =
49,5Nm : No break,
thread OK
! o

5.4 TENSILE TEST | 5.4 ZUGPRUFUNG

5.5 DAMAGE AND FAILURE LOAD TEST OF THE ATTACHMENT POINT
USED DURING ERECTION |

Applicable | | . Date and signature |
Anwendbar Yes| Ja Noj Nein Resuit |{Ergabnls Datum und Unterschrift
= P CK & NOK &2
Remark | Remark | Remark |
Anmerkung: | Anmerkung: | Anmerkung:
| .

5.5 SCHADENS- UND VERSAGENSKRAFTPRUFUNG AM

BEFESTIGUNGSPUNKT, DER BE! DER MONTAGE VERWENDET WIRD

Applicable | Yes | Ja No i Nein Result | Ergebnis Date and signature |
Anwendbar t 9 Datum und Unterschrift
‘ P C OK X NOK I
Remark | Remark | Remark |
Anmerkung: | Anmerkung: | Anmerkung:
=
€3

/\/%%ﬁ [ g
(\J\J \
\

Page 12 0f 13 “
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MOSDORFER
6 MAGNETIC LOSSES TEST |
6 PRUFUNG DER MAGNETISCHEN VERLUSTE
Applicable | . Date and signature |
Anwendbar vesll % No| Nein Result | Ergebnis Datum und Unterschrift
K 0 OK & NOK [I | 29.7.2015 |

Remark | Remark | Remark |

Anmerkung: | Anmerkung. | Anmerkung: Dominik Krammer

V4-50 Test passed

7 HEAT CYCLE TESTS | 7 TEMPERATURWECHSELPRUFUNGEN

Agppilicable | X Date and signature |
Anwendbar Yes|Ja No'{ Netn Result | Ergebnis Datum und Unterschrift |
o & OK [ NOK I
Remark | Remark | Remark |
Anmerkung: | Anmerkung: | Anmerkung:

|

8 CORONA AND RIV TEST | }
8 TEILENTLADUNGS- UND FUNKSTORSPANNUNGS -
(R1IV-) PRUFUNGEN

Date and signature |

::s:::\a::}ealr Yes Ja Ha | Neih Result | Ergebnls Datum u. Unterschrift
X C OK X NOK & _
Remark | Remark | Remark | Anmerkung:
Anmerkung: | Anmerkung:
i

9 FURTHER TESTS | 9 WEITERE TESTS

FNHL GRUPPY

AY

o~
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JNoro MOSDORFER

TunoB cepTUPUKAT OT U3NUTBAHE

O6eKT: HocuTenHa Knema BUCALL, TUN

Ob6ekT Ne 4301.10

~

Homep Ooknag: Aoknag Ne 4301.10-2017

BaxxHa 3abenexka: BbanpoussexaaHeTo Ha KOATO U Aa € 4acT OT To3u otueT, aybaupaHeto nam
pasnpocTpaHeHUeTo e CTporo 3abpaHeHo 6e3 npeABapUTENHO Cbraacne

Mosdorfer GmbH. To3n AoKNag, ce OTHACA U3KMOUMTENHO A0 NOCOYEHUTE NPOAYKTH, 0OXBAT U YCI0BUA.
BakHa 3abenexka: BbanpoussexkgaHeTo, AybanpaHeTo nam pasnpocTpaHEHNMETO Ha KOATO U Aa e vacT
OT TO3M OTYeT e 6e3 npeaBapUTENHO NMCMEHO Npeau3sectne

PaspelwweHuneTo oT Mosdorfer GmbH e cTporo 3abpaHeHo. To3u AoKnaz, e U3KAIHUUTeNeH 3a
CbabpKaLlLUTE Ce B Hero

NpoaykTn, 06xsaT n ycnosums.

MNpeBen: MnaaeH MeTOOMNEB ......ccoccumeerenrienns

"



1 \ -]
\_ J

Tun cepTUdUKAT OT U3NUTBAHE

Ob6exkr 4301.10

OnucaHue HocuTesHa KiiemMa BUCSI TUII |
Yeptex FO402006 - Rev g

[aTta Ha nsanuteaHe 29.07.2017r.

3aBog, Mosdorfer Weiz

M3nuTBaL UHXeHep Mr Dominik Kriimmer

CraHgapt DIN EN 61284

L] DIN EN 61897
(] DIN EN 61854
ISO 1461

[11SO 10684 (

O
O

PesynTtatn OT U3NUTBaHeTOo MpunoxeHue A

)

3aknyeHue:

BCMYKM TECTOBE CbINIaCHO ropeuuTMpaHuTe CTaHgapTi 6axa n3nbaHeHu
YCNEWwHo

Mpesen: MnagexH Metoaues

A



OBOPYABAHE U3MNONA3BAHO MNPU TECTA

MawwuHa 3a u3nmuTBaHe Ha OMbH

MawwuHa 3a Tect Ha gedopmauma npu yaap
MawwuHa 3a usnuTsaHe Ha TBbPAOCT
MawwuHa 3a cnekTpaneH aHanus
Debenomep

AdnHamomeTpuryeH Kntou

Pesunsuna No. 1
Mosdorfer GmbH

Mognuc: He ce yeTe
yeTte

N3Bbpwwun | Erstellt: Dominik Krammer

LaTa: 29.07.2015r.

100kNL] 600kN [ 1200kN

XX OQOO

Mosdorfer GmbH

MNopnuc: He ce

Opobpun: Mr. Christian Freismuth
Oata: 29.07.2017r.

%\/

MNpesen: MnageH MeTOAMNES .......ccovvceenenmnen.



CTAHOAPTHU Cbl/1 61284 ©IEC: 1997-09

Tect

Busyanen
ornen

ITpoBepka Ha
pasmepure u
MaTepuana

Tecr 3a
ranBaHU3anusg

Tecrose 6e3
paspyliaBaHe

MexaHuueH
TECT

nedopmauus
7
paspyluaBaHe
Ha TOYUTE Ha
oKayBaHe

[Ipunab3Bane

bonroBu
BPB3KH

OnbH

nepopmarus
u
pa3pyLiaBaHe
Ha TOUMTE Ha
OKayBaHe

Tect 3a
MAarguTHH
3aryoun

Tect 3a
TOIIMHEH
HHUKBJI

ApMaTtypa 3a ©30JaTOPHU BEPUTH U M.3.B.

Tum sa Tumn na
TecTa TecTa
0
O O
O O

=
=
g
=
T
=
w
=
O 8 X
an
X
O |
O
O
O O

OmbpBaTeNnHU ChEUHEHNS U OITbBATEIHN KIAEMH

Tum Ha Tecta

A

MNpesen: MnageH Metoaunes



Kopona n
RIV Tecr

O

Tect

Busyanen
ornen

IIposepka Ha
pasmepure U
MaTtepuana

TecT 3a
rajBaHu3auus

TecToBe Oe3
paspylilaBaHe

MexaHuueH
TECT

IedhopManys
"
pazpylaBaHe
Ha TOYUTE Ha
OKauYBaHE

IIpunnb3BaHe

BonroBn
BPB3KH

OnbH

nedopmanus
u
pazpyliaBaHe
Ha TOYHTE Ha
OKauBaHE

Tecr 3a
MarHUTHH
3arybu

Tecrt 3a
TOILJIMHEH
LIMKBJI

KopoHna u
RIV tect

Apmarypa 4acTHYHO HATOBapeHa Ha OTbH

Tum Ha
TecTa

PemoHTHU My(u

Tum na
TecTa

3aluUTHa H30J1aTOpHA apMatypa

Tun Ha Tecra

Npesen: MnageH Metogues



AONbAHUTE/THN TECTOBE

[
i

Tect

3abenexka

10

11

12

13

14

i

MNpesen: MnhageH Metoanes



1 BU3YAJIEH OTNE],

ko

Mpunoxxum [a HE PesyntaTt Jata u
noanuc
[l OK 29.07.2015
3abenexkka 3abenexkka 3abenexka Dominik
VA 11-508 Krdmmer
MNpeameTa
OoTrosapA Ha
Yyeperka
2 NMPOBEPKA HA PASMEPUTE N MATEPUANA
Mpunoxkum [a HE PesyntaTt [ata un
noanuc
O OK 29.07.2015
3abenexkKa 3abenexkKa 3abenerkKka Dominik
VA 11-508 Krdmmer
MpeagmeTa
OTroBapa Ha
yepexa

o

MNpesen: MaageH Metogues




MNpegmer HocuTtenHa knema
OsHaueHne 120kN ; MO ; 40kA ; ©24-32; FO402006 i MA =
45Nm ; 5/10 70
25060.131; MO; ©@24-32
MO : @24-32: 2D035,265
Tol. Tol. Tol. Tol. Tol. Tol. Tol.
+H 15 +H 14 + 1.5 +25 115 |4 15 + i - S
N | 50 20 75 | 280
- 1.5 - 0,2 -1 15 25 -1 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 + + + i S +| +
1
2
3
4
5

MNpesen: MnageH MeToanes
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e

3 TECT 3ATA/IBAHU3ALIUA
EN ISO 1461 1 EN ISO 10684
Mpunoxkum | a HE PesyntaTt [ata v noanuc
O OK 29.04.2011
3abenexkka | 3abenexkka |3abenexka | Dominik
VA 11-508 Krdmmer
KoBaHu 4yacTtu + naoumn OTnusKkM BonTtoBe u raiiku
CneunduruympaHa CneunduumpaHa Cneunduumpata
cToMHOoCT >=85 um cToiHoCT >=80 um cToiHoCT >=40 pm
CpeaHo | MUH | Max CpenHOo | MUH | max CpenHo | MUH | Max
1
2 1 71 55 | 76
3 2 69 57 | 81
3 82 75 | 98
1
2
3

4. TECTOBE BE3 PASPYUIABAHE

Mpunoxkum | da HE Pesyntat Hata n nognuc
O oKO
3abenexKa 3abenexKa: 3abenexkKa

He e npunoxum

MNpesen: MnaaeH MeTOAMNES .......ccvveievnenrins

i



5 MexaHuueH Tecr
5.1 Cuna Ha pepopmauma U paspylliaBaHe

e

Mpunoxkum Aa HE Pesyntar Aara n noanuc
O OK 29.07.2015
3abenerkka 3abenexka 3abenexka Sebastian
VA11-508 Troppauer

Tecr Ne i I;esyn'ra'r kN 3abenexka
2058 120 HomwuHaneH ToBap
136.7 be3 cuynsaHe U3NUTBAHETO yCNELWHO
2057 ' 120 HomuHaneH Tosap
' 137.3 i _Besmn;zme MU3NUTBAHETO YCNEeWwHo
2058 120 HomuHaneH ToBap - o
_136.2 bes cyynsaHe U3NUTBAHETO YCNELWHO

5.2 U3nuTBaHe Ha npunabv3BaHe

! Mpunoxxum Aa HE Pesyntat [arta n noanuc
O OK
3abenexka 3abenexka 3abenexka 29.9.2017
VA-15-2084 ACSR Gannet C.Freismuth
225,75mm
" TecT Ne Pesyntat kN 3abeneskka - o

4717 35.65 HomuHaneH Tosap
T | be3 cuynBaHe U3NMTBAHETO YCNEWHo

4718 | 35.24 . HomuHaneH Tosap - ]
T Be3 cuynBaHe U3NMTBaHETo ycnewHo

4719 3571 - | HomwuHaneH ToBap o

bes cyynsaHe M3NUTBAHETO yCNELWHO

MNpesen: MnageH Metoanes




5.3 M3nuTtBaHe 3atAraHeTo Ha 6bonToBeTe

Mpunoxxkum | Na HE PesyntaTt [laTta u
noanuc
] OK Dominik
Krdmmer
3abenexkka | 3abenexka |3abenexka
45Nm :Hama
cyyneade
45Nm X 11 =
49 5Nm : Hama
cuyneaHe, Huwika
Ok
5.4 U3nuTBaHe Ha OMbH
Mpunoxum | [a HE PesynTaTt Jata un
noanuc
] OK
3abenesKa 3abenexka | 3abenexka
5.5 pedopmauma 1 paspyluaBaHe Ha TOYUTE HA OKa4BaHe
Mpunoxum | [a HE PesyntaTt Hata n
noanwuc
X O] OK X
3abenexkka | 3abenexkka | 3abenexkka
MNpesen: MnageHn Metogues
2P



6 MaruuTtHHU 3aryou

ITpunoxum | a HE Pezynrar Hara n
TIOJIITHC
X Il OK 29.07.2015
3abenexka 3abenexka 3abenexka Dominik
V4-50 Krdmmer
Ycnemno
npeauHaBa
TecTa
7 N3nuTBaHe Ha TOIUTMHEHR LIUKBII
[Tpunoxum | la HE Pesynrar Harta u
TIOJIITUC
] OK [
3abenexka 3abenexka 3abenexka
8 Kopona u RIV tect
IIpunoxum | Hda HE Pesynrar Hara n
HOIIINAC
X
L] OK X
3abernexka 3abenexka 3abenexka

9 JIombITHUTETHN TECTOBE

s

Mpesen: MnageH MeTtoanes



MOSDORFER

USTRIA .

Prifprotokoll Nr. V4-50

Test report / Rapport d'essai

Kunde AREC. Auftrags Nr. vom
Customer Order No. from
Chignt Comimande no. du
Bestell Nr. Verfasser M. Lachmann Datum (05.04.2012
Purchase No. Carried out by Date
farche ne. Fait par Dete
Betrifft: Magnetic losses test on
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

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

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
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.

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

Mosdorfergasse 1, P.O. Box 86

Sitz: Weiz, FN 65861 {, Handelsgericht Graz Bankvarbindung: P.8.K. Kto. §1.001.608, BLZ: 60.000

{
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Priifprotokoll Nr.: Blatt Nr.: 2
Testreport Na. V4"50 Page No.
o~ Rapport d’essai no. Feuilla no..

Acceptance criteria

The test is passed if the magnetic losses of the clamp are less or equal to o
- times the power losses per unit length of the conductor. The condition
corresponds 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;
- o is the evaluation coefficient. Unless otherwise stated by the purchaser or

supplier it shall be taken as equal to 1.
e ¥0,50
——— s
|

)

2

Figure 11 — Magnatic losses test

G
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Results:
! = 875 A
P, =  278W
P, =  2725W
L = 5m
N = 5
o = 1
PD - PC S - _fj(_:_
N L
272,5-1278 <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:

£

KNIiLL Gruppe
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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

AT ORI

3anaunyeHo no 4na. 36a, an.3 ot 300
A-8160 Wiz - N
Ing. Wolfgang Troppauer

Martin Lachmann

e
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Prufprotokoll Nr. V4-50

TecTos npoTokon

A.R.E.C. Auftrags Nr. vom
Kfl NeHT - Order No. from Commande no. du
Howmep Ha Verfasser M. Lachmann Datum 05.04.2012
3dABKaTa Carried out by Date Fait par Date

TecT MarHnTHU 3ary6|/| Ha HOCUTenHun Knemu

O6exT No. 4301.1 3/0 (4eeTpex No. F0402005) sxntounteniHo
Mopcunern konose No. 4772.237 (4eptex No. Fl

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

OcHO8HU:

To3u munoe mecm e Haco4YeH KbM ycmaHoesieaHe Ha Ma2HuUmHume 3a2ybu Ha
HoesumenHueme knaemu u U-601m onbeamenHu knemu 3a nposodHUyuUmMe Ha 6 b30yWHU
JSIUHUU (U3KJTI0YeHU ca K/eMu 3a M.3.8.). M3anumeaHemo ce usebpuwiea o cropasymMeHue
mexdy Kynyeaya u docmasyukxa.

Tecmoea npoyedypa wt\\/

Bucoko wecmomeH mok (eux ¢puzypa 11) we npemuHe npes noodxodswa Ob/HKUHaA Ha
npoeodHuka u 3azybume wje 6b0am usMepeHuU cbc u 6e3 apmMamypa npuKpereHa KoM
npoeodHuka. [Modcunesume kosioee we 6bOam npuKperneHU KbM MPOEOOHUKA aKo
cbujume ce usnonseam. Neomempusma Ha usnumeamesiHUs Kpbe uje 6L0e edHakea 3a
deeme usmMepaHusi. U e dsama cnyyas, uje 6b0e N03680J1eHO Ha NPoeodHuUKa da docmuzHe
nocmosiHHa memnepamypa. [TpoeoOHUKBEM wWe uMa MaKcumaneH duamembp 3a Koumo
apmamypama e npoekmupaHa (=5200Mm2). 3a Oa ce usmepsm 3azybume Ha apMamypama,
MuHumareH 6poll om nem eduHuyuuje 60am MoHMuUpPaHU Ha NPoeodHUKa, ¢ pascmosiHue
nomexdy um He no-manko om 50 cM. ApmMamypama Kosimo ce mecmea we 6n0e 6nde
MOHMUpPaHa ¢ 8CUYKU KOMMoHeHmMu npedeudeHu e npoekma u. Tecma we exmodea A.C
HanpexeHue 3 Yyecmoma 50 unu 60 xepya u MazHumyma Ha moka uje 6b0e cba2sacHo
mabnuya 2 Ha IEC 61284 (=875A).

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

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

Mosdorfergasse 1, P.O. Box 86 ENtl
Grup

pe

N -

Sitz;/Weiz, FN 65861 f, Handelsgericht Graz Bankverbindung: P.S K. Kto. 91.001.606, BLZ: 60.000
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Kpumepuu 3a npuemaHe

Tecma e npeMuHam aKo MazHUMHuUmMe 3a2ybu om Kriemume ca no-Masiku usnu pasHu Ha
3azy6ume Ha MOWHOCM Ha eGuHuya ObJKUHa Ha NpoeodHuKa. CbcmosiHuemo
KopecrnoHOupa ¢ epb3Kama

it PP R

KbAEeTo

P. ca 3arybute oT cboTBeTHaTa AbJIXMHA Ha NpoBoAHUKa 6e3 apmaTypa, BbB BaToBe;
Pb ca 3arybuTe OT CbOTBETHATA AbIIXWHA Ha NPOBOAHUKA C apMaTypa, BbB BaToBe,

L e cboTBETHATA ABXWUHA Ha NPOBOAHMKA B METPY;

N e BpOosIT Ha MOHTMpaHWUTE apMaTypu;

a e koeduumeHTa Ha nauncrienre. OCBeH ako KyrnyBaybT HE MOCO4M APYro, Uiu
[IOCTaBYMK, TOW Ce cuMTa 3a paBeH Ha 1.

Lol

®ur. 11 TecT 3a MarHuTHM 3arybm



O

MOSDORFER

Priifprotokoll Nr.: it rn Blatt Nr.
TestreportNo. V T"QU Page No.
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Pesynmamu:
;= 875A
Pc - 278 W
Po = 272,5W
L = 5m
N = 5
a = 1
—_— ae— N
L
272.5.27
5 -5
1,1.55,6

Hocutenuu knemm tvn No. 4301.13/0 (Drawing No. F0402005) npemuHaxa
TecTa 3a MarHMTHU 3arybu cbraacHo IEC 61284 ycnelwuHo.

fokymenmauus:

Picture 1: 'Baw|5“56i;i;roq3au.|,m TOKOB Tpch¢>opMTop

@
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Test report No.
Rapport d'essai no.

Picture 2: HocutenHa knema

MecTononoxerue Ha tecTta:

BucokoBonTosa Tectoea nabopatopust VA Tech ELIN

8160 Weiz TectoBu UHXEHEpU:
Mr. Grunseis VA Tech ELIN

Mr. Ponsold VATech ELIN
Mr. Troppauer  Mosdorfer

W3non3saHo n3mMepeaTenHo obopyapaHe:

Tokos TpaHcchopmaTop: 500-4000 A

TpaHcopmaTop 0 + 6000 A

BucokouectoTeH aHanusatop D 6100
Ing. Wolfgang Troppauer

3asmyeHo no un. 36a, an.3 ot 30M
T =T
Martin Lachmann
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High v laboratory Seib

www.lappinsulators.de

Test Certificate No: 34/14

400 kV Single Suspension Set for 2xACSR “BLUEJAY”.

Test object

Mosdorfer drawing no. I_HS12H0011
12 K 1296 Mat.no: 7.095853.82.01.00

LAPP- drawing no. :
4005 mm, Arcing distance : 2962 mm.

Overall height
: With corona rings.

Arcing accessories
Tanzania Electric Supply Company Limited

Customer
Customer order no. i 5845218586. “
©
(o) )
Participants i Mr.Joas Amos / Tanzania Electric Supply Co.Ltd ™
Mr.Khalid Reuben James / Tanzania Electric Sy o [
Mr.Claudio Veron / Fichtner GmbH, F O
Mr.Rindler Wolfgang / Mosdorfer “AUStria, (£ o m \)
Mr.Liebl /LAPP Insulators GmbH -Selb, ¢ E 5 &
Mr.Meyer / LAPP Insulators GmbH - Selb. 4 g o =
(7]
Test result : The specified values could be verified, g §
the tests were passed successfully. 3
©
. m
Date 10. April 2014

3anunyeHo no 4na. 36a, an.3 ot 300

YV | W

Dr.-Ing. Jens Martin Seifert

General Manager BU LIKE
Innovative Products - R&D, Engineering & Consulting Services
Customer

LAPP Insulators GmbH

Copyright by LAPP insulators GmbH, 2014.

This technical document remains the property of LAPP Insulators GmbH. It must not, even in part, be reproduced or made available
sons without the expressive consent of LAPP Insulators GmbH and may be used only for the agreed purpose. _
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Type - Test report No. 34/14

High Voltage Laboratory Selb Page 1 0f 15
Contents
Summary of the electrical test results Nominal Test
values’ result
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, positive o 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 — 289 kV
4. Radio interference test
4.1 Radio interference voltage at 267 kV test voltage <46 dB/200pV | 24,1dB/16 uv
5. endix:

Photo oft the test’s

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

=

1) Values acc.to IEC 60071, Part 1, table 3

<

3anuqe|-|d no uyn. 36a, an.3 or 3011 »

LAPP Insulators GmbH
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LIKE Type - Test report No. 34/14
High Voltage Laboratory Selb Page 2 of 15

1.  Ascertainment of lightning impulse voltage

1.1 Lightning impulse withstand voltage

Withstand voltage test procedure D acc. to IEC 60060-1, subclause 7.3.1.4.

Withstand voltage (Uo) is: Uso = Uso (1-1,3s) deviation s = 0,03
test sample measured voltage (U1o) Measured voltage corrected (Up)
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.

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

test sample measured voltage (Usp) measured voltage corrected (Uso)
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/m*:
Caorrection 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®. > ‘@
/é//*'

3annyeHo no 4na. 36a, an.3 ot 30I1 b
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2. Ascertainment of wet switching impulse volitage

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 impulses - 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 neqative 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 pS/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 S

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

Correction factor to point no. 2.1

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 correcte(g to an air pressure of 1013 hPa, a temperature of 20 °C

and an absolute humidity of 11 g/m”. D
/%&_ ; E& 2' ¥
X

3ann4yeHo no 4n. 36a, an.3 ot 30MN
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LIKE Type - Test report No. 34/14

High Voltage Laboratory Selb Page 4 of 15
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_
Ueg Uen
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
Uie Ug
Amor rod 289 kV No Streamer

Test specification: IEC 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, glms.

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®.
////,, < o

3a/IM4eHo ho yn. 36a, an.3 ot 30M
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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 uV was measured.

Measurement device X MPD, Type TMG.

Test frequency : 1 MHz.

Measuring impedance X 300 @, Groundlevel : 6,0 pVv.
Correction factor for test set up is : 24

Test specification : IEC 60437.

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/im?®.
Calculation of RIV -value indB: Pu=20Ig Us/ Uy Uy =1pV.

1. Measurement series (co rrected) :

Testvoltage in
| kv 288 | 267 |243 218 | 194 | 170 | 146 | 121 97 73
RIV-value
in pV 65 16 16 16 16 16 16 17 17 17
indB 36,3 | 241 | 241 241 (241241 24,1 | 246 | 246 | 246
2. Measurement series (corrected) : S
Testvoltage in |
| kV 73 97 121 | 145 | 170 | 194 | 218 | 243 | 267 | 288
RiV-value
in yv 17 17 17 17 17 16 16 16 16 67
indB 246 | 246 | 246 | 246 [ 246 | 24,1 | 24,1 | 24,1 | 241 | 36,5

3.Measurement series (corrected) :

Testvoltage in

kV 288 | 267 |243 218 | 194 | 170 | 145 | 121 97 73
RIV-value
in v 67 | 16 (155 16 15 15 15 15 15 15
indB 36,5 | 241 | 23,8 [235 [235 235235235 |235 23,5

VA

3anyeHo ho yn. 36a, an.3 ot 300N %

LAPP Insulators GmbH
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4. Ascertainment of radio interference voltage

4.1 Ataradio interference test voltage of 267 kV, an RIV value of 16 yV was measured.

Graph in pV:

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

80
70

o /
40 /
/

30 -
20
© < - <> <> b————'b—x

10

RIV (uV)

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

Graph in dB:

Measuring values of the 3rd measurement series (corrected).
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73 97 121 146 170 194 218 243 267 288
Testvoltage (kV)
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5. Appendix

Pict.1: Photo of the test setup %
w4 ‘/

3aaunyeHo no un. 36a, an.3 or 300N (
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5. Appendix
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Pict.2: 50% Ligthning impulse flashover test [Q
VT

3an4YeHo noA yn. 36a, an.3 ot 30M (
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5. Appendix

Pict.3: Corona inception voltage 289 kV on amor rod's

Pict.4: Corona extinction voltage 283 kV,
Single suspension Set complete free of corona!

3ann4yeHo no yn. 36a, an.3 ot 30MN

LAPP Insulators GmbH
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5.

|—-b>

Appendix

High voltage laboratory Selb ( top view)

30,6m

IéD e— 7.0m —80m

—> 0
+—-8
—7,0m

. -~ . - -

8,0 m ——we—7,5 m— |

>

6,15 m—»

=
220m

1Dl e
5

=

5,7 e’
e (0

IG Impulse Generator View A | Arrangement for

VD 1 | Voitage Divider (only for BIL and SIL) Power frequeny test
VD 2 | Voltage 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

3anyeHo ho yn. 36a, an.3 ot 300N
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5. Appendix
Circuit diagram for test voltage
G | S———
R
Tr VD 2 s
o < &

T

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

o — e — —

1

|
{
i
{
Rhy
{

Lch

Ly !

l

I

|

|

|
a0
|

I |
!

!

!

|

Y
< . Um

SR N

B e v —

| IV .

Curcult dicgram for test with | ghtning! p,g voltage 1,2/50 us

and switching i

Cs
Rd
Re
Cb
18

Um:
: lgnition spark gap

S

yvollg

: Main capacitor
: Damping resistor
: Discharging resistor

. Paraliel capacitor
: Test sample

Measured voltage

26700 pF

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

800 pF

Voltage divider

R1 ; Resistor
C1: Capacitor
Rh : Resistor
Ch : Capacitor

T

0,353 O
279.2 nF
720 Q

130 pF %
. \

3anMueHo no un. 36a,an.3 0130 |-
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5. Appendix

Oscillogram for lightning impulse voltage

Positive polarity

/}v"““‘“"“* - S
f [ \“5._
ﬂ:\'__“
| 1
/ N
Time scale1cm=1,0 ys Time scale 1 cm =10 ps
T4: Front Time = 1,12 us T.: Time to half value = 43,7 ys
Negative Polarity ‘?QJ
\ -
LT
\ 'l A7
\ 2l I
\\ . /
""\__n.._.....—-r-—ﬂ"“"
Time scale 1 cm =1,0 us Time scale1cm =10 ys
T.: Front Time = 1,12 us T,: Time to half value = 43,7 us

3ann4yeHo no yn. 36a, an.3 or 300
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5. Appendix
Oscillogram for switching impulse voltage

Positive polarity

2
i

| | |

Time scale 1 cm =50 ys Time scale 1 cm =500 ps
T,: Time to peak = 250 ys T.: Time to half value = 2510 ps

Negative polarity @

! o e \
o 1.--—( e : — ]
\ : = o & 1
A \‘. i ;
A S =
! ! ] .
| R TR 1 dad o 5\ e Pl .
! _X\ ) ‘ - T |
| ;N B \V |
; ; B ; : ’
i ‘ !
} l ] s !
Time scale 1 cm =50 ps Time scale 1 cm =500 ps
T,: Time to peak = 250 s T,: Time to half value = 2510 ps

) fir =<
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5. Appendix

Circuit diagram for RIV - test

Rd CK
Coax1.2m Coax
Tr VD2 TS g _.,( v il
| |
QP | ! =
30002} | D M
| IS
O
TR: Transformer cascade 1300 KVA
Rd: Protection resistor 20 kQ
VD 2 Voltage Divider 1300 kV_ 300 pF W
TS: Test sample
CK: Coupling capacitor 1000 pF
Qp: Quadripole 300 Q
M: Measurement equipment MPS, Type TMG

Z = =
3am4qe|-|o no yn. 36a, an.3 ot 30l

LAPP Insulators GmbH
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MNpotokon ot usanuisaHe No :
M3nutBaH o6eKT

Mosdorfer uepTterk N

LAPP- yepTex Ne

LianocTHa obaKnHa

UckpoBu akcecoapu

Knuent

KnueHTcka nopbuka Ne
YyacTHuum

PesynTaTt OoT nsnutaHmeTo

Jara

Noanuc
nHX. Jens Martin Seifert
reHepaneH meHugxop BU LIKE

N\

)
Wj@ / MpeBoa OT AHIAKIACKK

Joro LiKE
34/14
400 kV EanMHuuHa HocuTneHa sepura 3a 2xACSR "BLUEJAY".
I_HS12H0011
12 K 1296 Mat.no: 7.095853.82.01.00
4005 mm, MckpoBo pascToaHue : 2962 mm.

C KanauuTMBHU NPBCTEHM.
Tanzania Electric Supply Company Limited
5845218586.

Mr.Joas Amos / Tanzania Electric Supply Co.Ltd,

Mr.Khalid Reuben James / Tanzania Electric Supply Co.Ltd,

Mr.Claudio Veron / Fichtner GmbH,

Mr.Rindler Wolfgang / Mosdorfer — Austria

Mr.Liebl / LAPP Insulators GmbH

Mr. Meyer/ LAPP Insulators GmbH

OnpepaeneHuTe CTOWHOCTM Haxa NOTBbLPAEHM, M3nuTBaHeTo be
NPeMMUHaTO YCNewWHo

10.Anpunl 2014

Innovative Products - R&D, Engineering & Consulting Services



Noro LiKE

CbavprkaHue

i.‘. ]'vmos — MpoToKkon oT u3nuteanHe 34/14
\W,

Crp.lot115

0606LwweHne Ha pe3ynTaTuTe OT
eNeKTPUYECKMTE TeCTOBE

HomuHanHW CTOUHOCTHU, UK
CTOWHOCTHMU CbIA.
Cneuudunakums

Pe3ynTaT OT U3NUTBAHETO

1. MbaHueB umnync

1.1. U3pbpKaHo NpobusHO
HanpeXeHue, NONOKUTENHO

1425 kv ¥

1691kv

N3pbprkaHo npobusHO
HanpexeHue, OTPULATENHO

1425 kv

1866kV

1.2. 50% BnaxHOCT abra
NOJIOXKUTE/IHO HaNpeKeHUe

50% BnaXKHOCT Abra
OTPULATENHO HaNpeXXeHune

2. Mokpo npobusHo
HanpexeHue

1050 kv ¥

1054kV

2.1 Mokpo npobusHo
HanpexXeHue, NONIOKUTENHO

1050 kv V)

1055kVv

Mokpo npobuBHO
HanpeXKeHue, OTPULATENHO

3. KopoHa rect

4.1 HanpexeHune 6e3 KOpOHa .
edekT

>267 kV

283kv

4.2. HanpexeHue npu nonABsa
Ha KOpOHa edpeKT

289kV

4. TecT 3a paguo cMmyLleHns

4.1 BonTax pagmno cmylleHuna
npu 267kV Tecroso
HanpeXeHue

<46dB/200uV

24.1dB/16pV

il

QJ

5. MpunoxeHus:

CHMMKHM OT TecToBeTE
Pa3nonoxeHue Ha
BMCOKOBO/ITOBATA
nabopatopua (norneg otrope)
Cxema 3a usnutBaHUATa No
HanpeXxeHue

Cxema 3a U3NUTBAHUATA Ha
MBb/IHUEB UMNYAC

Cxema 3a M3NUTBAHUATA Ha
Npo6buBHO HanpexXeHue
Cxema Ha RIV-TecT
YepTexu

1) CroiiHocTu cbrnacHo IEC 60071, vact 1, Tabnuya 3

LAPP Insulator GmbH

i
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Joro LiKE )f(j( ™\ Tunos — MNpoTokon oT usnutsaHe 34/14
i Crp.2o0115

1. KoHcTaTMpaHe Ha HanpeXeHue MblHUEB UMNYAC
1.1. MbaHKEeB UMNYAC U3 BPKAHO HanpeXKeHne
WU3nutBaHe 3a 3abpKaHo HanpexeHune npoueaypa D cvra. IEC 60060-1, noaknaysa 7.3.1.4.

N3gbpxKaHo Hanpexenue (Uqo) e: U1o = Usg(1-1.3s) OTKNOHeHue s = 0.0.3

M3nuTBaHa N3amepeHo HanperkeHue (Usp) N3mepeHo HanpexeHue Kopeuma {Ujg)

obpaszey No NonoxunTenHa nosapHocT — OTpULaTeNHa NOAAPHOCT MNosoxuTenHa noaspHocT — OTpuLaTeHa NOAAPHOCT
1 1585 kV 1706kV 1619kV 1866kV

1.2. 50% BnaxKHOCT Abra, HanpexeHue
M3nuTBaHe 3a U3abpKaHo HanpexxkeHne npoueaypa D covra. IEC 60060-1, nogknaysa 7.3.1.4., yactb
(Uso cvrnacHo metoga Harope v Hagony)

U3nuTBaHa N3mepeHo Hanperkerue {U1) N3mepeHo HanpexeHue Kopeuua (Uio)
obpaseu Ne MonoxutenHa noaapHocT — OTpuUaTenHa NOASPHOCT MNonoxuTtenHa nonapHoOCT — OTpULATENHA MTONAPHOCT
1 1648 KV 1774 kv 1759 kv 1941 kv

Cranpapt Ha usnuteaHe IEC 60383 yacT 3. 61109, n IEC 60060-1

CbcTosAHME Ha OKOJIHATa cpeaa no Bpeme Ha U3NUTBaHeTo Ha : 07.04.2014r.
HansaraHe Ha Bb3ayxa 949.9 hPa, Temnepatypa 20.3 °C BAAXKHOCT 40.6% / 7.12g/m?
1.2
KopeKUMOHHN KoeduumeHTH no ToHuKa N
NonoxutenHa noaspHocT — OTpuuaTenHa NOAAPHOCT
MabTHOCT Ha Bb3AyXa Koed. K1 0.937 0.937
BnasxHocT Koed. K2 1.000 0.975
KopeKunoHeH KoedpuumeHT Kt = K1*K2 0.937 0.914 ]

CToMHOCTUTE Ha HanpeXXeHMEeTOo ca KOPUTMpPaHU Ha Bb3AYLHO HanaraHe 1013hPa, Temnepatypa QE 3
20°C v nabTHOCT 11g/m3

LAPP Insulator,GmbH
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Jloro LiKE r(((pf/) Tunos — NMpoTtokon ot usnutsaHe 34/14
\/ Ctp.3 01 15

2. KoHcTaTMpaHe Ha MOKpPOTO NpobusHO HanpekeHue

2.1. 3pbprKaHa CTOMHOCT Ha MOKPOTO NpobusHO HanpexeHune — cbar. . IEC 60060-1, knaysa 8.3
MNpoueaypa Ha usnuteaHe cuvra. IEC 60060-1, noaknaysa 8.3 un 7.3.1.2.

(U3pbpKaHO HanpeXeHue n3nuTBaTenHa npoueaypa B, 15 nmnynca — 2 gbru MakCUManHo
NO3BO/IEHU)

M3nuTBaHa M3mepeHo HanpexeHune M3mepeHo HanpexeHue kopeuus (Uio)
obpaseu, Ne NonoxuTtenHa noaspHocT — OTpuLaTenHa NOAAPHOCT MNonoxutenHa nonapHoct — OTpuuaTenHa NoaAApHOCT

1 1018 kV 1019kV 1054kV 1055kV
PesynTart: 15 umnynca ¢ NOAOXKUTENHa U OTpuuate/iHa NoAAPHOCT 6e3 Abra.

CraHpapT Ha usnuteaHe: IEC 60383 vacTt 2, 61109 1 IEC 60060-1
XapaKTepucTUKU Ha OKoNHUA AbxA: Usmepenn Ha 09.04.2014r.

CbnNpoTUBAEHUE Ha AbXKAOBHaTa BoAa 105.6 US npu 16.7 °C
MNHTEH3MBHOCT Ha AbXKAa....... BEPTUKA/NHA KOMNOHEHTa XOPU30HTaNHA KOMNOHEHTA
ropHa vyact 1.2 mm/muH 1.1 mm/muH
cpegHa yact 1.3 mm/MuUH 1.2 mm/MUH
[ONHa YacT 1.4 mm/muH 1.2 mm/MuH
cpeaHo 1.3 mm/MuH 1.2 mm/MUH
CbCTOAHME Ha OKONHaTa cpeaa No Bpeme Ha U3NUTBAHETO Ha : 09.04.2014r.
HanaraHe Ha Bb3ayxa 949.9 hPa, Ttemnepatypa 20.3 °C BNAXKHOCT 40.6% / 7.12g/m?
KopeKuMoHHW KoedpuumeHTH no Touka Ne 21
pexy H - MonoxxutenHa noaspHocT — OTpuyaTenHa NOAAPHOCT
TABTHOCT Ha Bb3ayxa koed. K1 0.966 0.966
BnaxHocT koed. K2 1.000 1.000
KopeKunoHeH KoeduuueHT Kt = K1¥k2 0.966 0.966

CTOMHOCTUTE Ha HaNpPEXeHMETO ca KOpUMrMpaHu Ha Bb3AywWwHo HanaraHe 1013hPa, temnepatypa

20°C u navTHOCT 11g/m?

LAPP Insulator Gnr}_bH




Noro LiKE Tunos — MNpoTokon oT usnutsaHe 34/14
Crp.4o0t115

3. KoHCcTaTUpaHe Ha HanpeXKeHNeTo Ha KOpoHa
3.1. YcraHOBABaHe Ha CTOMHOCTTA Ha HanpeXeHueTo 6e3 KopoHa.
be onpeaeneHo cNeaHOTO HanpeXKeHne Ha 3aTMxsaHe Ha KOpoHaTa.

TouKa Ha Glow off 6e3 usnbuBaHe
uscnenBaHe UeG UeB
3awuTeH por 283kv 6e3 nsnvusaHe

3.2. YcTaHoBABaHE Ha CTOMHOCTTA Ha HanpexeHWeTo Ha Bb3HMKBaHE KOPOHa.

TouKka Ha Glow on C U3NbYBaHe
nicneaBaHe uunG UuB
3awuTeH por 283kV 6e3 nsnpyBaHe

CraHgapT Ha uanuteaHe: IEC 60383 yact 2, n IEC 60060-1 n cxoaHo Ha |IEC 61284

CbCTOAHME Ha OKONHATa cpega No Bpeme Ha U3NUTBAHETO Ha : 07.04.2014r.
HanaraHe Ha Bb3ayxa 949.9 hPa, Temnepatypa 20.3 °C 8/IaXKHOCT 40.6% / 7.12g/m3
31 3.2
KopeKuMoHHU KoeduumeHTH no Touka Ne
MABTHOCT Ha Bb3gyXa koed. K1 0.998 0.998
BraxkHOCT Koed. K2 0.998 0.998
KopekunoHeH koepuumeHT Kt = k1*k2 0.996 0.996

CTONHOCTUTE Ha HaNpEeXeHMETo ca KOPUrMpaHU Ha Bb3aywHo HanaraHe 1013hPa, Temnepatypa
20°C n navTHOCT 11g/m3

LAPP Insulator GmbH




Noro LiKE Tunos = lMpoTtokon ot usnutsaHe 34/14

—) Crp.50715

4. KoHCTaTupaHe Ha HanpeXXeHNeTo Ha paguo cMyLieHns
4.1. Mpu TECTOBO HaNpeXKeHUe Ha Pagmno cMyLLeHUs oT 267kV u ctoHocT Ha RIV ot 16V 6e nsmepeHo.

N3mepBauLo yCTpoincTeo : MPD, Tun TMG

TecToBa YecToTa : 1 MHz.

N3mepeH nmneaaHc : 300Q), 3emHo HMBO: 6.0puV
KopekuuoHeH dpaKkTop Ha TecTa ; 24

CTaHBapT Ha U3NUTBaHe : IEC 60437

CvcToAHME HA OKOIHATA cpeda No Bpeme Ha U3NUTBAHETO Ha & 07.04.2014

HanaraHe Ha Bb3ayxa 949.9 hPa, Ttemnepatypa 20.3°C BNAMKHOCT 40.6% / 7.12g/m3
N3uncnasaHe Ha cToliHocTTa HaRIVBdB Pu=20Ilg Ux/U1 Ui=1pV

1. UsmepBaTenHa cepuva (KopurupaHa):
Testvoltage in
kY

288 | 267 (243 | 218 [ 194 | 170 | 146 | 121 | 87 73

RiV-value )
in pv 65 | 16 | 16 | 16 | 16 | 16 | 18 | 17 | 17 | 17
indHE 363 | 241 | 241 | 241 | 241 | 24,1 | 24,1 | 248 | 24,6 | 24,8 |

2. MamepBatenHa cepyA (kopurnpaa):
Testvoltage in
kV

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

RiV-value
in pv 17 17 17 17 17 16 16 16 16 67
indB 246 [ 246 (246 | 246 | 246 | 241 | 241 | 241 | 241 | 36,6

3. UamepBaTenHa cepuna (KopurupaHa):
Testvoltage in

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

RIV-value
in uVv 67 16 |[15,5 15 15 15 15 | 15 16 | 15
indB 365|241 (238|235 |235[235| 235|235 | 235|235

LAPP Insulator GmbH

o




Jtoro LiKE

Tunos — MpoTokon oT usnutsaHe 34/14

4. KoHCcTaTUpaHe Ha HanpeXeHWeTo Ha paguo CMyLLLEHUA

4.1. Npy TECTOBO HarpeXXeHne Ha Paguo cCMmyLueHus oT 267kV v ctoitHocT Ha RIV ot 16V 6e nsamepeHo.

lpaduka B pv

M3mepeHmn CTOMHOCTU Ha 3-Ta M3MepBaTe/iHa cepua (KopurupaHa).

Ctp. 60115

80
70%
60

s0 £

7
© 30
: St
73 97 121 146 170 194 218 243 267 288

lpadmka s dB

Testvoitage (kV)

M3mepeHu CTOMHOCTU Ha 3-Ta M3MepBaTeNHa cepus (KopurmpaHa).

o
[~4

/1

Hé

40 E
m 30 £
B E
> J S S W S S 4+
g 20 F -
10 F
- =
0 t L —
73 97 121 146 170 194 218 243 267 288

LAPP Insulator GmbH

/Mf v\{)

Testvoltage (kV)



JNoro LiKE Tunos — MpoTokon oT usnuTteaHe 34/14
A Crp. 70115

5. MlpnnoxxeHue
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dur.1 CHMMKa Ha HacTpoMKaTa

LAPP Insulator Gmbl:l
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JNoro LiKE Tunos — NpoTokon oT usnuTBaHe 34/14
f Ctp. 80115

5. MpunoxeHne

dur.2 50 %MbaHnes umnync Tecr )

LAPP Insulator m



Jtoro LiKE Tunos — MpoTokon oT uanutsaHe 34/14

i Crp.-9o0115
Y
W/

5. MpunoxeHune

Pur. 3: MNpoBepkKa 3a KopoHa npu 289kV Ha 3alKTHMA por

dur. 4 HanperkeHue Ha noracasaHe 283kV <£X
EanHuuHa HocuTenHa Bepura 6e3 kopoHal

LAPP Insulator GmbH



JNoro LiKE Tunos — MpoTokon oT usnuteaxe 34/14
o Crp. 1007115

5. MpunoxeHune

Pa3nonoxeHue Ha BUCOKOBOATOBaTa nabopaTtopua (nornes, otrope)

306m ——— e

l

CD e—— 7.0m

+—B,0m
«—7.0m
—» 0

1

1G leHepaTop Ha MMNyAcH WU3rnen A NogpeneHo 3a

VD1 Jlenuten Ha HanpexeHue (camo 3a BIL u SIL) M3MNUTBAHE C HaNpeXeHne ¢ NPoMULLIEHa YecToTa
VD2 [enuten Ha Hanpexenue (camo 3a AC TecT)

TC KackageH TpaHcdopmaTop W3rnep B NogpeaeHo 3a

AR YCTPOMCTBO 32 M3KYCTBEHO AbXA U3NUTBaHE C UMMYACHO HanpexeHne

AP Touka Ha OKauBaHe Ha TecTtosara npoba

CD KomaHAHO M KOHTPONHO YCTPOWCTBO

LAPP Insulator GmbH




Jloro LiKE

5. MpunoxxeHune

Tunos — Mpotokon ot usnutsaHe 34/14

Ctp. 1107115

Cxema 3a M3NUTBaLWOTO HanpeXeHue

T — .
|
Red
‘ ™ VD 2 e
- S

Cxema 3a TecT ¢ HanpeXkeHue ¢ NpomuLLIeHa YecToTa

M3nutBaH obpasey,

Tr KackageH TpaHcopmaTop 1300kvV  1300kVa
Rd 3aWKUTHO CbNPOTUBAEHNE 20 kQ

VD 2 Jdenvuten Ha HanpexeHune 1300kV  3000F
TE

Cxema 3a U3nuTBaHe 3a MbHNeB umnyac 1.2/50uS n npobueHo HanpexeHue 250/2500 pS

Cs
Rd
Re
Cb
Ts
Um
S

LAPP Insulator GmbH

\

:OCHOBEH KOHAEeH3aTop
: 3arnyluasally pesncrop
: paspexaawy, pesuctop
: YeropeaeH KoHAeH3aTop
: U3nuTBaH obpasey,

26700Pf

800pF
JenvTten Ha HanpexeHue

: amepeHOo HanpeskeHue R1
: 3anansallo UCKPOBO Pa3CTOAHUE C1
Rh
Ch

2820/(45 k Q npo6uBHO HanpexeHue)
19200/(180 K Q npo6MBHO HanpemxeHue)

: Pesucrop 0.3530Q
: KongeHsatop 279.2 nF
: Pesucrop 7200

: KoHgeHsatop 130 pF

<




Noro LiKE Tunos — MNpoToKeH OT u3nuTBaHe 34/14
W Crp. 12 o115

5. MpunoxeHue
Ocumnorpamu 3a Mb/IHUEB UMMNYNC

Positive polarity
/ A e, “
Y
Jf [ = ™
/ T~
/ i T
Time scale 1cm=1,0 ps Time scale1em =10 ps
T;: Front Time = 1,12 us Tz Time to half value = 43,7 us
Negative Polarity
\ -'_-ﬂ/‘
\ =
\ [
\
|
it A
e v
Time scale 1 om =1,0 pé " Time scale 1 cm =10 ys
Ti: Front Time = 1,12 ps Tz: Time to half value = 43,7 ps

LAPP Insulator GmbH
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JNoro LiKE

5. MpunoxeHne

Tunos —

Ocumnnorpamu 3a NPOBbUBHO Hanpe:KeHne

MpoTokon oT uanuTBaHe 34/14
Crp. 130115

Positive polarity
p— i . :
L - ‘ i .
el ) | ,
B G | /';‘-,t"" “ it ’--W:;——Em'-- r i
! b 1 i
E Bl 1~ i
{ ey ‘; 41| — ! P ~ \;ﬂ:a cgramls
L | | . - F —
¥ T
; 1
; / i , e i .
| . | | N
L ot | .
Time scale 1 cm = 50 s Time scale 1 cm = 500 ps
T.: Time to peak = 250 ps T,: Time to half value = 2510 ps
Negative polarity
T ] 0 FT ]
: | D A— 1 ) N
k] \'-, i i ; !1 i
| i 3 3 s
: \\ 1 e — L=
R | $ois wiil 08 “
- i I 57 —
., -
S~ A =
§ ’ - b {
. | | | b
r Time scale 1 cm =50 ps Time scale 1 cm = 500 ps
Ta: Time to peak = 250 ps Tz: Time to half value = 2510 us

LAPP Insulator GmbH




Noro LiKE Tunos — MpoToKkon oT nanuteaHe 34/14
Crp. 140115

L9,

5. NMpunoxeHue

Cxema 3a RIV —TecT

TR: KackageH TpaHcoopmatop  1300kVA
Rd 3awmTteH pe3suctop  20kQ
VD 2 Denuten Ha Hanpexxenne 1300kV 300pF
TS M3anuTBaH obpasey,
CK cBbp3Baw, KoHaeH3zaTop 1000 pF
Qp Quadripole 300Q
M U3mepBaTenHo obopyasaHe MPS, Tun TMG

\

LAPP Insul;to:—?mbH




Tunos — MpoToKon oT usnuteaHe 34/14

Noro LiKE

Ctp. 150115

5. NpunoxeHune
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S.A. DE PREFORMADOS METALICOS

DEAD END AND FULL TENSION SPLICE TYPE
TEST

REF. RAAC 108-112 AND ETMAC 108-112

Lugar de Ensayos: Laboratory of SAPREM
Ctra. de Estella, s/n
31868 IZURDIAGA — IRURTZUN (Espaiia)

Date of tests 27 of July 2.012
Personnel present Luis Astiz - SAPREM Quality Manager

Carlos Zubiria - SAPREM Quality Inspector

lzurdiaga, 27 of July 2.012
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S.A. DE PREFORMADOS METALICOS

SAPREM RAAC 108-112 / ETMAC 108-11 3/7
DEAD END and FULL TENSION SPLICE TYPE TES

SECTION

~
f

‘ \¥
)

SECTION INDEX

SUBJECT

MATERIAL DESCRIPTION
DIMENSIONS AND MATERIAL VERIFICATION
TENSION SET ON DEAD END

LIST OF TEST EQUIPMENT
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HELICAL DEAD END

RAAC 108-112 GAL VANIZED STEEL| 10,81-11,20| 3,02 6 985 RIGTH BLUE
REFERENCE MATERIAL RANGE DIAM.| #RODS | N2 RODS | LENGTH | LAY DIRECTION |COLOUR CODE
FECHA NOMBRE

DIBUJADO

COMPROBADO > U E m z

ID.S.NORMAS ‘

ﬂw0>_|> DENOMINACION mummqmmquhm..@ .@mﬁ}m@ mz&gy W%M.:._.Cé A:

SPNESCALA FOR STAY WIRE~210,81-11,20 mm,|PLANO N*:




SAPREM

$.A, DE PREFORMADOS METALIGOS

RAAC 108-112 / ETMAC 108-112
DEAD END and FULL TENSION SPLICE TYPE TEST

1.- MATERIAL DESCRIPTION
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DEAD END

RAAC 108-112

FULL TENSION SPLICE

ETMAC 108-112

2.- DIMENSIONAL AND MATERIAL VERIFICATION

ACCESSORY Nominal value Obtained values

985 992 991 993
COLOUR BLUE OK OK OK

RAAC 108-112 Raw material: Galv. Steel [ OK OK OK
2 3,02 3,02 3,01 3,02
n°® wires 6 OK OK OK
1370 1371 1370 1370
COLOUR BLUE OK OK OK

ETMAC 108-112 Raw material: Galv. Steel | OK OK OK
@ 3,02 3,01 3,02 3,01
n° wires 12 (4+4+4) OK OK OK

Tolerance: 035mm. 00, 7mm./>35mm.02%

We certify that the accessories above have been verified and all of them fulfilled the

specified dimensions on the contract drawings.

All measurement have been carried out in the Laboratory of SAPREM with available and

calibrated instruments.




SAPEM RAAC 108-112/ ETMAC 108-112 \
DEAD END and FULL TENSION SPLICE TYPE TEST

5.A. DE PREFORMADOS METALICOS

3.- TENSION SET ON PREFORMED DEAD END PLUS FULL TENSION SPLICE,
DAMAGE AND FAILURE LOAD TEST, DAMAGE AND FAILURE LOAD TEST OF THE

ATTACMENT POINT.

The steps to carry out this test according to IEC 61284 have been the followings:
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" The cable has been completely cutted in two portions. Both parts of the cable have

been after joined installing the full tension splice.

Install the dead ends at both sides of the cable, and install the set in the traction
machine.

Put the set at the 20% (12 KN) of the Nominal Breaking Load (NBL) of the cable.
Mark the cable to check if there is slipping of the fittings.

Put the set at the 60% (36 KN) of the Nominal Breaking Load (NBL) , held in this
situation during two minutes, checking later if there is slipping.

Put the set at the 95 % (57 KN) of the breaking load of the cable, held in this situation
during two minutes, checking later if there is slipping..

Put the set at the 101 % (80,7 KN) of the breaking load of the cable, held in this
situation during two minutes, checking later if there is slipping..

Decrease the load to zero.

There is no slipping after checking the marks.

Test results are included on the following pages.




