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ManuTBaTenHa Tect penopt No.:
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CtpaHuua:
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68/1/2012
5. MEXAHWUYHU U3NMUTAHUA \/ . )
CwrnacHo EN 61 284, Knaysa 11 .

5.1 PASPYLUABALL TECT

Oﬁnzseu Pa; l%l:lﬁ::m Paspr)l’::newe Tun 1 MsicTo Ha noBpeaaTa
’ [kN] [kN]
1. 130 145 Ckbcana obvua 16 N
2. 130 153 CxbcaHa obuua 16
3. 130 147 Cxbcana obuua 16
4. - - -
5. - - -

Pesynmam: WanumeaH obpasey, MPUEMITNB / HEAPUEMANB-*
Navckeanmsa Ha ctanpapt EN 61284 Knaysa 11.

5.2 U3NMUTAHMUE HA 3ATAMAHE HA KINEMATA
CwrnacHo EN 61284, Knaysa 11.4.5, PN-V-3487/01

OG%ao:zeu, 3aT;1ra[thi r::fMEHT MHE:KC MHJ;eKC Tun M MSICTO Ha NOBPeaaTa
1. - - - -
2. - - - -
3. - - - -
4. - - - -
5. - - - -

Pesynrar: He € npegmeT Ha Tectal He € n3nuTaBaH.

#* _ HenoAXo4ALLMTE aHHN Aa ce 33ApacKkaTt
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6. 3AKMIOYEHHUE :

CHumKka 2
MOCTPU CNEQ N3NUTBAHE

N3MUTAHWUTE OBPA3LIN OTTOBAPAT | HE-OTFOBAPSAT HA U3VCKBAHUATA HA

EN 61284, EN 1SO 1461, EN 015015, ISO 2178, PN-V-3487/01./

* _ HenogxoAslmMTe JaHHW A3 Ce 3aApackaT
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cL34A

ELBA, a. s., Ceskoslovenskej armady 264/58, 967 01 Kremnica,
www.elba.sk , Phone: +421 (0) 45 6704 143, E-mail : elba@elba.sk

TEST REPORT

Number:  259.110/1/2017

Number of pages : 6

Customer - address : ELBA, a. s. - Usek predaja, Ceskoslovenskej armady 264/58,

967 01 Kremnica

Tested object : STRAIN HINGE — 235 113 .4

Testing standard : STN EN 61284, STN EN ISO 1461, STN ISO 2178, (PP - 231)

Acceptance date of the tested object : 17.07.2017

Number of the tested samples : 3

Test carried by : Name :
Position :
Date :

Signature :

Test results approved by : Name :

Position :
Date :

Signature : | 3aauyeno no ua. 36a, an.3 ot 300

Peter Papanek

Testing Technician

17.07.26%7 7/~ e
Z>

/ 3anuueHo no un. 36a, an.3 ot 30N

A

Ing. Marian Marko

Head of Quality
Management Department

17.07.2017 7 BLE

5}

MICA

This protocol is confidential and stall not be provided to third parties without the written approval of the customer. The test

results relate only to the sample tested and do not repalce other documents. This protocol shall not be reproduced in any case

except in full without the written approval of the laboratory.

% _ UNSUITABLE DATAS TO BE SCRATCHED OUT

et

- 150 - 42/3 - 05/09




b

Testing
laboratory

Test report No. :

259-110/1/2017
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Page No.:

F

TEST REPORT

DATE OF THE TYPE TEST : 17.07.2017
DESCRIPTION : STRAIN HINGE
TYPE: 235 113.4

TESTING PROCESS

TESTING MACHINE : ZD 100 ELCOMETER DIGIMATIC
RANGE : (0 - 1000) kN (0 - 1200) um (0 - 150) mm
LICENSE No.: 18-001 19-012 3-480-86
TESTING MACHINE : | Digit. thermometer CALIPER -
RANGE : [ (-9,9 - +50)° C (0 - 500) mm :
LICENSE No.: 17-262 3-035 -
TEMPERATURE : 22,7°C
NUMBER OF SAMPLES : 3 pcs
SMDL - SPECIFID MINIMUM DAMAGE LOAD : 80 kN
SMFL - SPECIFID MINIMUM FAILURE LOAD : 160 kN

% _ UNSUITABLE DATAS TO BE SCRATCHED OUT
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Testing Test report No. : Page No.:
laboratory 259-110/1/2017 4/6

3. CORROSION PROTECTION TESTS
According to STN EN 61284, Clause 9, STN EN ISO 1461, STN ISO 2178

Corrosion Protection Test Results - Bolt / Nut [um]

Sample Reading nhumber Average
No. 1 2 3 4 5 [um]
1. 116 98 95 98 89 99
2. 92 103 114 93 98 100
3. 109 99 122 95 99 105

Result : Tested Bolt / Nut, ACCEPTABLE /| NO+AGSERTFABEE *

Requirements Standart STN EN ISO 1461.

Corrosion Protection Test Results [um]
Sample Reading number Average
No. 1 2 3 4 5 [um]
1. 95 115 124 136 103 115
2. 131 131 112 133 105 122
3. 129 113 114 111 132 120
Result : Tested Samples ACCEPTABLE / NOT-ACCEPTABLEE—*

Requirements Standart STN EN ISO 1461.

% - UNSUITABLE DATAS TO BE SCRATCHED OUT
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Page No.:
546

4. MECHANICAL TESTS
According to STN EN 61284, Clause 11.3.1

4.1 MECHANICAL DAMAGE AND FAILURE LOAD TEST

Saerle g:f::é:ﬁ Break at Type and place of failure
o. [kN] [kN]
80 SMDL - WITHSTAND 1 MIN. - NO DAMAGE
1. 160 160 SMFL - WITHSTAND 1 MIN. - NO DAMAGE
199 BROKEN BALL @ 28
80 SMDL - WITHSTAND 1 MIN. - NO DAMAGE
2. 160 160 SMFL - WITHSTAND 1 MIN. - NO DAMAGE
202 BROKEN BALL @ 28
80 SMDL - WITHSTAND 1 MIN. - NO DAMAGE
3. 160 160 SMFL - WITHSTAND 1 MIN. - NO DAMAGE
214 | BROKEN BALL @ 28 i N

SMDL - SPECIFID MINIMUM DAMAGE LOAD
SMFL - SPECIFID MINIMUM FAILURE LOAD

Result :

5. CORONA AND RIV TEST: PASSED
According to STN EN 61284, Clause 14

6. CONCLUSION :

TESTED SAMPLES MET / AE-NOTMEET™ REQUIREMENTS OF STANDARTS
STN EN 61284, STN EN ISO 1461, STN ISO 2178

% - UNSUITABLE DATAS TO BE SCRATCHED OUT

Tested Samples ACCEPTABLE /| NSTASSERTFABEE*
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npOTOKO.l'I OT U3NUTaHUA No: P
2591101112017~/ \B
\':_‘ )

WUanuTBaTenHa
naGopartopus

]

cL3A

ENBA a.c., Yexocrnosauika apmaaa 264/58, 967 01 KpemHuua,
www.elba.sk , Ten.: +421 (0) 45 6704 143, E-mail : elba@elba.sk

NMPOTOKOI OT U3NUTAHWUA

Homep:  259-110/1/2017

CtpaHuum: 6
Mopbuuten : EfIBA a.c. —- Toproscky oTAen, Hexocrosailka apmapa 264/58, 967 01
KpemHuua

WanuTeaH npoaykT: MEMEPYAA — 2351134

CraHaapT 3a 3NUTaHus. STN EN 61284, STN EN ISO 1461, STN ISO 2178, (PP —
231)

Jarta Ha npuemaHe Ha NpoAyKTa. 17.07.2017

Bpo#u obpasun: 3

W38 bpWMN U3NUTAHUATA. Nme: Peter Papanek

OAbXHOCT: V3nnUTB. TEeXHNK

[aTa:
Moanuc: ¢ _N3anw-|e|-|o no un. 36a, an.3 ot 300N
.............. /:,, Z,
OueHUN N3NUTaHuATa! Mme: Ing. Marian Marko
OnbxHocT: 3aBexaau) natopaTtopust r
[arta: 17.07.2917 2 E%%& g5
o 2 e KRN

3anuyeHo no un. 36a, an.3 or 300N
T W W

HpOTOKOJIa OT U3NUTBAHE € KOH(I)PUIEHL(H&J!EH U He MOXe [a 6Bae npeaocTaBAH Ha TPeTU JIHLA 6e3 MUCMEHO ChIVIaCHE Ha KJIMEHTA.
PezynTaTuTe OT W3NUTBAHETO Ce OTHACAT CaMo 0 oBeKTHUTE Ha USIIMTBaHeTO H HE 3aMeHAT Apyry LOKYMEHTH. To3u NpoTOKOJ HE
MoWe na 6bAe PA3MHOXKABAH B HHUKAKDLB cny‘{aﬁ 6e3 IMCMEHO ChrJlacue 3a nabopaTopuATa 38 MU3NIHTBAHE.

% . HeCBHLOTBETCTBALLOTO [1a CE 3a4epkHe Mpesog: UnusH innes
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WsnuTeatenta MpoTtokon ot usnuraHus No:
naGopatopu 259-110/1/2017
N
MPOTOKON OT U3NMUTAHUA 1"1 | & g,
OATA HA USMNTAHUA: 17.07.2017 )
MPOOYKT: MENEPYQA
TUM: 235 113.4
METOA HA U3NMUTBAHE
W3TMTBATENEH YPEL : ZD 100 ELCOMETER DIGIMATIC
OBXBAT : (0 - 1000) kN (0 - 1200) pm (0 - 150) mm
MLEHS : 18-001 19-012 3-480-86
ﬁ N3MUTBATENEH YPEL : | Lndpos TepMOMETHLP WYBNEP -
‘o OBXBAT : (-9,9 - +50)° C (0 - 500) mm -
NMALEHS : 17-262 3-035 -
TEMIMEPATYPA: 22,7°C
BPOW OBPA3LM: 3 pcs
SMDL — CMELIMONYHO MAHUMAIIHO - o0\
YBPEX[ALLO HATOBAPBAHE:
SMFL — CMELOUYHO MAHUMAITHO o
PA3PYLLABALLO HATOBAPBAHE:
O

* . HecbOTBETCTBALLOTO [1a Ce 3a4epkHe

Mpesoa: UnusH Unues

ot
[\

[ e
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e WsnureatenHa MpoTokon oT U3NuUTaHuA No: Ctpanuua:

nabopatopust 259-110/1/2017

PE3YNTATU OT U3NMUTAHUATA W

1. BU3YANEH OIMEN
CwrnacHo EN 61284, yacT 7

3HAK HA UBPABOTKA ...... E ...... M OBHAYEHMETO ...235113.4
CNEOBALLO O3HAYEHWE... 07/17... CA TPAVHW W HYETUMM.

Pesynrar: n3nuTBaHvs obpasel CHLOTBETCTBA/ HECBHLOTBETCTBA *.

2. KOHTPOI HA PA3SMEPUTE U MATEPUATIA
CwriacHo EN 61284, yact 8

Measurad Measurad dimensions [mm]
dimensions Average

(o] 1 2 3 4 5 [mm?
110 110,2 110,2 110,1 - - 110,2
100 +2-0 100,8 100,7 100,5 - - 100,7
4 3,8 38 38 - - 3,8
£28 28,1 28,0 28,1 - - 28,1
30+1,5-0 30,8 30,4 30,2 - - 30,5
30 298 305 304 - - 30,2
A£19 19,1 19,1 19,1 - - 191
20 +2-0 21,2 20,9 21,5 - - 21,2
8 8,2 8,2 81 - - 8,2

MPOBEPKA HA MATEPUANA — NMPOBEPEH.

Pesyntat: usnutsaHus ob6paszelL|, CbOTBETCTBA/ HECBOTBETCTBA *.

%* . HeCHOTRETCTBALLOTO [a ce 3a4epkHe Mpesoa: Unusx Vnves

e
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3. IPOBEPKA HA AHTMKOPO3WOHHA 3ALLWTA
CurriacHo STN EN 61284, Yact 9, STN EN ISO 1461, STN 1SO 2178

NMpoBepka Ha aHTUKOPO3UOHHATA 3aWNTA - BonT / Maika [pm]
O6pasel OTyeTeHU CTOMHOCTU OcpepaHeH
No. 1 2 3 4 5 o [um]

1. 116 98 95 98 89 99
2. 92 103 114 93 98 100
3. 109 99 122 95 99 105

Peayntat: WanurBanute BonT/Taitka CbOTBETCTBAT / HECHOTBETCTBAT Ha
nanckeanmsiTa Ha cranaapt STN ENISO 1461

Pe3ynTaTi OT NpoBepKa Ha aHTUKOPO3WOHHAaTa 3awuTa [um]
OGpasen OT4YeTEHN CTOUHOCTU OcpeaHeH
No. 1 -2 3 4 5 o [um]

1. 95 115 124 136 103 115
2. 131 131 112 133 105 122
3. 129 113 114 111 132 120

Pesaynrat: WanuTsanurte O6pasum CBHOTBETCTBAT/ HEGCBOTBETCTBAT
Ha uanckeanuaTa Ha ctaHaapT STN EN 1SO 1461.

Mpesoa: UnusH Unues

% - HecBHOTBETCTBALLOTO Aa Ce 3a4epkHE
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4, MEXAHUYHU U3NUTAHUA: 3BP
CovrnacHo STN EN 61284, YacTt 11.3.1

4.1 U3NUTBAHE C MEXAHUYHO YBPEXXOAHE U PA3PYLLABAHE

Paspyuwa
SL?KE: ﬁzﬁ: Paspyn;.l;;]ue npv Bupg v msicTo Ha nospenara
[kN]
80 SMDL - U3OBbP>XXAHO 3A 1 MUH. BE3
NMOBPEJA
160 160 SMFL — U3OBbP>KAHO 3A 1 MUH. BE3
MOBPEJA
199 CkbcaH 6ont 28
80 SMDL — U3OBPXAHO 3A 1 MUH. BE3
NMOBPEOA
160 160 SMFL — U30bP>XXAHO 3A 1 MUH. BE3
NMOBPEA
202 CkbcaH 6ont 28
80 SMDL - U30BbPXAHO 3A 1 MUH. BE3
NMOBPEQA
160 160 SMDL — U3OBP>XXAHO 3A 1 MUH. BE3
NMOBPEJA
214 CkbcaH bont 28
Pesyntar: WanuteaHuTte obpasuu CBHOTBETCTBAT / HE=-GEOFBEFSFBAT *

5. UBNMUTAHUA HA KOPOHA U RIV NPEMUHATW.
CwrnacHo STN EN 61284, YacT 14

6. SAKINOYEHUE :

U3NMNTBAHUTE OBPA3LIN CHOTBETCTBAT / hHieetinSRBEreFEwa=HA

* - HEeCHLOTBETCTBALLOTO Aa Ce 3a4YepkHe

STN EN 61284, STN EN ISO 1461, STN ISO 2178;

Mpesoa: Unuan Unues
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Test report No. :
259-75/1/2017 j,p/lj

clL34A

ELBA, a. s., Ceskoslovenskej armady 264/58, 967 01 Kremnica,
www.elba.sk , Phone: +421 (0) 45 6704 143, E-mail : elba@elba.sk

TEST REPORT

Number 259-75/1/2017

Number of pages : 6

Customer - address : ELBA, a. s. - Usek predaja, Geskoslovenskej armady 264/58,
967 01 Kremnica

Tested object :-STRAIN HINGE — 235 969

Testing standard : STN EN 61284, STN EN ISO 1461, STN ISO 2178, (PP - 231)

Acceptance date of the tested object : 17.07.2017

Number of the tested samples : 3

Test carried by : Name : Feter Papanek

Position : Testing Technician
Date : 17.07.2617 /7 ‘;:‘) e
Signature : ‘| 3anmueno no un. 36a, an.3 ot 301

................. Ve

Test results approved by : Name : Ing. Marian Marko
Head of Quality
Position : _Management Department

E:

Date: 17.07.2017 7 BLED s

LAY fin REMNIGS
R LK) %l{*{ﬁ .‘,.E%ﬁi&;

Signature 3anuyeno no un. 36a, an.3 ot 30 )

This protocol is confidential and stall not be provided to third parties without the written approval of the customer. The test
results relate only to the sample tested and do not repalce other documents. This protocol shall not be reproduced in any case
except in full without the written approval of the laboratory.

% _ UNSUITABLE DATAS TO BE SCRATCHED OUT
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TEST REPORT
DATE OF THE TYPE TEST : 17.07.2017
DESCRIPTION : STRAIN HINGE
TYPE: 235 969
TESTING PROCESS
TESTING MACHINE : ZD 100 ELCOMETER DIGIMATIC
RANGE : (0 - 1000) kN (0 - 1200) ym (0 - 150) mm
LICENSE No.: 18-001 19-012 3-480-86
) TESTING MACHINE : | Digit. thermometer CALIPER -
i RANGE : (-9,9 - +50)° C (0 - 500) mm -
LICENSE No.: 17-262 3-035 -
TEMPERATURE : 23,1°C
NUMBER OF SAMPLES : 3 pcs
SMDL - SPECIFID MINIMUM DAMAGE LOAD : 60 kN
SMFL - SPECIFID MINIMUM FAILURE LOAD : 120 kN

* _ UNSUITABLE DATAS TO BE SCRATCHED OUT
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b
TEST RESULTS

1. VISUAL EXAMINATION
According to STN EN 61284, Clause 7

MANUFACTURER'S LOGO...E... AND MARKING...235 969
OTHER MARKING ...07/17.... SHOULD BE DURABLE AND LEGIBLE.

Result : Tested Samples ACCEPTABLE / NOTACCERPTABEE *

2. VERIFICATION OF DIMENSIONS AND MATERIALS :
According to STN EN 61284, Clause 8

Measurad Measurad dimensions [mm]
dimensions Average
1 5
[mm] 2 ; 4 [mm]
75 751 75,2 751 - - 751
85 +2-0 85,4 85,1 85,5 - - 85,3
4 38 38 38 - - 3,8
£ 25 25,0 25,1 25,1 - - 25,1
30 +1,5-0 30,8 30,4 30,2 - - 30,5
30 29,8 30,5 30,4 - - 30,2
£ 19 19,1 19,1 19,1 - - 19,1
20 +2-0 20,9 20,8 214 - - 21,0
8 8,2 8,2 8,1 - - 8,2
MATERIAL VERIFICATION : VERIFIED.
Result : Tested Samples ACCEPTABLE / NEOTACSERTAREE *

* _ UNSUITABLE DATAS TO BE SCRATCHED OUT
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=

3. CORROSION PROTECTION TESTS
According to STN EN 61284, Clause 9, STN EN ISO 1461, STN ISO 2178

Corrosion Protection Test Results - Bolt / Nut [um]

Sample Reading number Average
No. 1 2 3 4 5 [um]
1. 116 98 95 98 89 99
2. 92 103 114 93 98 100
3. 109 99 122 95 99 105

Result : Tested Bolt / Nut, ACCEPTABLE / NOT-AGSERTABEE *
Requirements Standart STN EN 1SO 1461.
Corrosion Protection Test Results [pm]
Sample Reading number Average
No. 1 2 3 4 5 [um]
1. 95 115 124 136 103 115
2. 131 131 112 133 105 122
3. 129 113 114 111 132 120
Result : Tested Samples ACCEPTABLE / NOT-ACCEPTABEE=*

Requirements Standart STN EN ISO 1461.

% - UNSUITABLE DATAS TO BE SCRATCHED OUT
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Testing
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4, MECHANICAL TESTS
According to STN EN 61284, Clause 11.3.1

Test report No. : 8\
259-75/1/2017 \fﬂ\

4.1 MECHANICAL DAMAGE AND FAILURE LOAD TEST

Breaking| .. . ; "
Sample Strength e ot Type and place of failure
No. [kN] [kN]

60 SMDL - WITHSTAND 1 MIN. - NO DAMAGE
1. 120 120 SMFL - WITHSTAND 1 MIN. - NO DAMAGE
166 BROKEN BOLT @ 25
60 SMDL - WITHSTAND 1 MIN. - NO DAMAGE
2. 120 120 SMFL - WITHSTAND 1 MIN. - NO DAMAGE
191 BROKEN BOLT @ 25
60 SMDL - WITHSTAND 1 MIN. - NO DAMAGE
3. 120 120 SMFL - WITHSTAND 1 MIN. - NO DAMAGE
171 BROKEN BOLT @ 25

SMDL - SPECIFID MINIMUM DAMAGE LOAD
SMFL - SPECIFID MINIMUM FAILURE LOAD

Result : Tested Samples ACCEPTABLE / NOT-ACCERTABEE*

5. CONCLUSION :

TESTED SAMPLES MET / BAB-NOTMEET REQUIREMENTS OF STANDARTS
STN EN 61284, STN EN ISO 1461, STN ISO 2178.

* - UNSUITABLE DATAS TO BE SCRATCHED OUT
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cL3A

ENBA a.c., Yexocropaluka apMaga 264/58, 967 01 KpemHuua,
www.elba.sk , Ten.: +421 (0) 45 6704 143, E-mail : elba@elba.sk

NMPOTOKON OT U3MNMUTAHUA

Homep: 259-75/1/12017

CtpaHuum: 6

Mopbuwmten : EMBA a.c. — Teproscku otgen, Yexocnosaluka apMaaa 264/58, 967 01
KpemHuua

ManuTBaH npoaykT: MEMNEPYOA — 235 969 |

CraHpapr 3a usnutaHms: STN EN 61284, STN EN ISO 1461, STN ISO 2178, (PP —
231)

Narta Ha npueMaHe Ha npoaykra: 17.07.2017

Bpo#u obpasuu: 3

M3BbpLnn U3nMTaHusTa. Nme: Peter Papanek

JITBXHOCT: M3nUTB. TEXHUK

[ata: 17.00.2017 75 > _— |
n . Fal Lt
oanuc. 3anuyeHo no un. 36a, an.3 or 300N
}"&.\
OueHUN N3NUTaHUATA: Wme: Ing. Marian Marko

OnbxHocT: 3asexgau) nabopartopust

[aTta:

Aidh Bt

oy e s
KEEMNICA

MNoanuc: — :
3annyeHo no yn. 36a, an.3 or 300

A}

[IpoTokosa OT H3NUTBaHE € KOHGUASHLHATIEH K HE MOXe /12 6 bJe IpeoCcTaBAH Ha TPETH JIMIA §€3 NHCMEHO ChIVIACHe Ha KIHEHTa,
Pesy/TaTHTe OT H3NUTBAHETO CE OTHACAT CAMO 40 06EKTHTE HA U3MUTBAHETO X HE 3aMEHAT APYTH noxymeHTH. TO3H NPOTOKOJ He
MOsKe J2 Gbjle PasMHOMKABAH B HUKAKBB C/Iy4ai 6e3 [HcMeHo ChIlache 3a TaGopaTopusATAa 33 H3MHUTBAHE.

* . HeCHLOTBETCTBALLIOTO [la ce 3avepKkHe Mpesoa: Winusii Unues
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MpoTokon oT usnuraHusi No:

259-75/1/2017

- 150 - 42/3 - 05/09
CrpaHuua:

F

NMPOTOKOS OT U3MUTAHUA

PA3PYLWABALLO HATOBAPBAHE:

* - HeCcbOTBETCTBALLOTO [a Ce 3a4epKHe

OATA HA USMNTAHUA: 17.07.2017
MPOAYKT: NENEPYOA
TAN: 235 969
METOA HA U3NMUTBAHE
U3NUTBATENEH YPEL : ZD 100 ELCOMETER DIGIMATIC
OBXBAT : (0 - 1000) kN (0 - 1200) pm (0 - 150) mm
JMLIEHS : 18-001 19-012 3-480-86
U3NWUTBATESNEH YPE[ : | Ludpos TepMOMETHP WYBIEP -
OBXBAT : (-9,9 -+50)°C (0 - 500) mm -
NYLUEHS : 17-262 3-035 -
TEMMEPATYPA: 23,1°C
BPOW OBPA3LUM: 3 pcs
SMDL — CNEUNONYHO MUHUMAIHO 60 kN
YBPEXJALLO HATOBAPBAHE:
SMFL — CNEUNOUNYHO MUHUMATTHO 120 kN

Mpesoa: Unusiv Nnves
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UsnuTtesaTtenHa
naboparopus

1. BU3YAINEH OIMELQR
CubrnacHo EN 61284, vact 7

MpoTtokon ot usnutaHus No: 4
259-75/1/2017 lﬂ .

T f I

PE3YNTATU OT U3NMUTAHUATA

3HAK HA U3PABOTKA ...... E... N O3HAYEHMETO ...235 969
CNEOBALLO O3HAYEHUE... 07/17... CA TPAUHU U YETMWN.

PesynTar: usnuteaHusa obpasew CbOTBETCTBA/ HECBLOTBETCTBA *.

2. KOHTPOIN HA PABMEPUTE U MATEPUATIA
CuvrnacHo EN 61284, yact 8

Measurad Measurad dimensions [mm]
dimensions Average
[mm] 1 2 3 4 5 (]
75 75,1 75,2 75,1 - - 75,1
85 +2-0 854 85,1 85,5 - - 85,3
4 38 3,8 38 - - 3,8
£25 250 25,1 25,1 - - 251
30 +1,5-0 30,8 304 30,2 - - 30,5
30 29,8 30,5 304 - - 30,2
£ 19 191 19,1 191 - - 19,1
20 +2-0 20,9 208 21,4 - - 21,0
8 8,2 8,2 8.1 - - 8,2

NMPOBEPKA HA MATEPUATNA - NPOBEPEH.

PeaynraT: nanuteaxus obpasel; CbOTBETCTBA / HECBHOTBETCTBA *.

* - HeChLOTBETCTBALLOTO A Ce 3a4epkHe Mpesog: inusH Mnues

M‘“P |




F - 150 - 42/3 - 05/09

CtpaHuua:
4/6

MpoTokon oT usnuTaHus No:
259-75/1/2017 ﬂ/

WanuTBaTesnHa
na6oparopus

3. MIPOBEPKA HA AHTUKOPO3UOHHA 3ALWLUTA
CwrnacHo STN EN 61284, Yact 9, STN EN 1SO 1461, STN ISO 2178

Mposepka Ha aHTUKOPO3MOHHATA 3alUMTa - BonT / Manka [um]
O6pasey OT4YyeTeHN CTOMHOCTHU OcpepnHeH
No. 1 2 3 4 5 o [um]

1. 116 98 95 98 89 99
2. 92 103 114 93 98 100
3. 109 99 122 95 99 105

Peasyntat: Wsnursanute BonT/Faitka CbOTBETCTBAT / HEGCHLOTBETCTBAT Ha
navcksaHusATa Ha craHgapT STN EN ISO 1461

Pe3ynTaTv oT NpoBepkKa Ha aHTMKOpPO3NoHHaTa sawmra [pm]
O6paszey OTUYeTeHU CTOMHOCTU OcpenHeH
No. 1 2 3 4 5 o [pm]
1. 95 115 124 136 103 115
2. 131 131 112 133 105 122
3. 129 113 114 111 132 120
Pesyntar: WanutBanute OGpasumn CBbOTBETCTBAT/ HECHOTBETCTBAT

Ha uarckBaHuaTa Ha ctanaapT STN EN I1SO 1461.

* - HeCbOTBETCTRALLOTO Aa ce 3a4epkHe Mpeesoa: UnusH Vnues

_n_//
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MpoTokon ot nanutauus No:
259-75/1/12017

F - 150 - 42/3 - 05/09

CrpaHuua:
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{
4. MEXAHUYHM U3MUTAHUSA ’7 ~L
CobrinacHo STN EN 61284, Yact 11.3.1 \\/

4.1 N3NUTAHUA C MEXAHUYHO YBPEXOAHE U PA3PYLLABAHE

Sar‘rlnple BS;:';::;':S Break at Type ‘ar'ld place of failure
o kN] [kN] . .
60 SMDL - WITHSTAND 1 MIN. - NO DAMAGE
1. 120 120 SMFL - WITHSTAND 1 MIN. - NO DAMAGE
166 BROKEN BOLT @ 25
60 SMDL - WITHSTAND 1 MIN. - NO DAMAGE
2, 120 120 SMFL - WITHSTAND 1 MIN. - NO DAMAGE
191 BROKEN BOLT @ 25
60 SMDL - WITHSTAND 1 MIN. - NO DAMAGE
3. 120 120 SMFL - WITHSTAND 1 MIN. - NO DAMAGE
171 BROKEN BOLT @ 25

SMDL - CMEUMPNYHO MUHUMANHO YBPEXXOALWO HATOBAPBAHE
SMFL - CRELIMONYHO MUHMANHO PA3PYLLIABALLIO HATOBAPBAHE

PeaynTrart :

5. BAKNKOYEHUA :

WNanutsaHuTe obpasum ca MPUEMITMBU | HERRPUEMAUBU *

N3NUTAHUTE OEPAUN CbOTBETCTBAT / HEGBLOTBEFCTBAT HA USUCKBAHUATA HA
STN EN 61284, STN EN I1SO 1461, STN ISO 2178.

* - HeCHLOTBETCTBALLOTO Aa ce 3aqdepkHe MpeBsoa: NnuaH Vinues

i
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cl34A

ELBA, a. s., Ceskoslovenskej armady 264/58, 967 01 Kremnica,
www.elba.sk , Phone: +421 (0) 45 6704 143, E-mail : elba@elba.sk

TEST REPORT

Number : 298/1/2017

Number of pages : 5

Customer - address : ELBA, a. s. - Usek predaja, Ceskoslovenskej armady 264/58,
967 01 Kremnica

Tested object : U-BOLT M20x70x270 - 235 579.3

Testing standard : STN EN 61284, STN EN ISO 1461, STN ISO 2178, (PP - 231)

Acceptance date of the tested object : 17.07.2017

Number of the tested samples : 3

Test carried by : Name : Peter Papanek

Position : Testing Technician
Date : 18.07.2617 _75- D e

Signature : “" 3anuyeHo no un. 36a, an.3 ot 300
P
Test results approved by : Name : Ing. Marian Marko

Head of Quality
Position : Management Department

L

ry P .’i»’%“" o ﬂ:"' ;:. -

. )"ff A gk%f&?‘%%ﬁaﬁi
Signature : TGy L Yo 6 i
~— 3annyeHo no un. 36a, an.3 or 300 ‘\
B .

This protoco! is confidential and stall not be provided to third parties without the written approval of the customer. The test
results relate only to the sample tested and do not repalce other documents. This protocol shall not be reproduced in any case
except in full without the written approval of the laboratory.

* _ UNSUITABLE DATAS TO BE SCRATCHED OUT

o | |
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TEST REPORT )
DATE OF THE TYPE TEST : 18.07.2017
DESCRIPTION : U-BOLT M20x70x270
TYPE : 235 579.3

TESTING PROCESS

TESTING MACHINE : ZD 100 ELCOMETER DIGIMATIC
RANGE : (0 - 400) kN (0 - 1200) pm (0 -150) mm
LICENSE No.: 18-004 19-012 3-480-86
TESTING MACHINE : | Digit. thermometer CALIPER -
RANGE : (-9,9 -+50)°C (0 - 500) mm -
LICENSE No.: 17-262 3-480/268 -

TEMPERATURE : 23,0°C

NUMBER OF SAMPLES : 3 pcs

SMDL - SPECIFID MINIMUM DAMAGE LOAD : 80 kN
SMFL - SPECIFID MINIMUM FAILURE LOAD : 160 kN

* _ UNSUITABLE DATAS TO BE SCRATCHED OUT
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TESTRESULTS | l ’\) )
1. VISUAL EXAMINATION
According to STN EN 61284, Clause 7
MANUFACTURER'S LOGO ...E... AND MARKING... 235 579.3 ....
OTHER MARKING ... 06/17 ... SHOULD BE DURABLE AND LEGIBLE
Result : Tested Samples ACCEPTABLE / NOT-ACOEPTABLE *
2. VERIFICATION OF DIMENSIONS AND MATERIALS
According to STN EN 61284, Clause 8
Measured Measured dimensions [mm
dimensions 1 2 3 4 5 Average
[mm] [mm]
70 70,2 70,3 70,4 - - 70,3
M 20 M 20 M 20 M 20 - - M 20
230 235,0 234,0 232,0 - - 233,7
270 271,0 270,8 270,7 - - 270,8

MATERIAL VERIFICATION : VERIFIED

Resuit :

Tested Samples ACCEPTABLE / NOT-ASSERTABEE *

3. CORROSION PROTECTION TEST
According to STN EN 61284, Clause 9, STN EN 1ISO 1461, STN ISO 2178

Corrosion Protection Test Result — Bolt/Nut [pm]
Sample Reading number A‘E::fe
No. 1 2 3 4 5
1. 83 76 110 107 99 128
2. 97 97 99 92 79 122
3. 110 104 94 101 91 1156
Result : Tested Samples ACCEPTABLE / NOTACCEPTABEE *

Requirements Standart STN EN ISO 1461.

%* . UNSUITABLE DATAS TO BE SCRATCHED OUT

=

<
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Corrosion Protection Test Results [um]

Sample Reading humber Average
No. 1 2 3 4 5 [um]
1. 129 93 103 75 77 95
2. 105 88 110 100 111 103
3. 98 91 78 101 107 95

Result : Tested Samples ACCEPTABLE / NOTACCEPTABEE *

Requirements Standart STN EN ISO 1461.

4, MECHANICAL TESTS

i | According to STN EN 61284, Clause 11.3.1

4.1 MECHANICAL DAMAGE AND FAILURE LOAD TEST

Breaking
Sa':‘r:’ ple Strength
- [kN]

Break at'

[kN] Type and place of failure

80 SMDL - WITHSTAND 1 MIN. - NO DAMAGE
1. 160 160 SMFL - WITHSTAND 1 MIN. - NO DAMAGE
209 BROKEN U-BOLT
80 SMDL - WITHSTAND 1 MIN. - NO DAMAGE
2. 160 160 SMFL - WITHSTAND 1 MIN. - NO DAMAGE
211 BROKEN U-BOLT
80 SMDL - WITHSTAND 1 MIN. - NO DAMAGE
3. 160 160 SMFL - WITHSTAND 1 MIN. - NO DAMAGE
214 BROKEN U-BOLT

SMDL - SPECIFID MINIMUM DAMAGE LOAD
SMFL - SPECIFID MINIMUM FAILURE LOAD

Result : Tested Samples ACCEPTABLE /| NOT-ASSERPTABEE*
5. CORONA AND RIV TEST: PASSED
According to STN EN 61284, Clause 14 éﬁé

6. CONCLUSION :

TESTED SAMPLES MET / BtE-NOTMEET REQUIREMENTS OF STANDARTS
STN EN 61284, STN EN ISO 1461, STN ISO 2178.

* . UNSUITABLE DATAS TO BE SCRATCHED OUT

P
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Type: 235576.2
Material: Stael

gagar]

Surfacs protection: Hot dip gahaanized ‘ O P Y J _-..J"
Breaking strength: 160 kK 3
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HPOTOKOH OT U3NUTAHNA.

298/1/2017

ManuTBaTtenHa
naboparopus

cl3A

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

NMPOTOKON OT U3NMUTAHUA

Howmep: 298/1/2017

CtpaHuum: 5
Mopwuuten : ELBA, a. s. — Tbproscku oTaern, Ceskoslovenskej armady 264/58, 967
01 Kremnica

WanuteaH npoaykT: U-BONT M20x70x270 - 235 579.3

CranpaaprT 3a usnutanua: STN EN 61284, STN EN ISO 1461, STN ISO 2178, (PP -
231)
[aTa Ha npuemaHe Ha npoayKTa: 17.07.2017

Bpow o6pa3um: 3

2 |
M3BBLPLIMA U3NUTAHUATA. Nme: Peter Papanek

OAnbXHOCT: M3nuTB. TEXHUK
fara: 18.07.2017 75 > . —

. £
Moanuc: ___ .- 3anuuyeHo no un. 36a, an.3 ot 30
e

OueHun usnuTaHuaTa: Wme: Ing. Marian Marko
OnbxHocT: 3aBedxaau) naboparopus

[aTa: 18.07.2017 2 ﬁ@ayg& O 5. \
. KREMNICA EJ

Moanuc: FAA 7 WOCTRR S e N [T
3annyeHo no un. 36a, an.3 ot 300N

x«

npOTOKOJIa OT U3MHTBAHE € KOHd)MAeHLlHaJIEH 1 He MO3Ke Aa 6'bﬂe npefocTaBaH Ha TpeTy JIhLa 6e3 NUCMEHO C'hbIJiacHe Ha KIWeHTa.
PESYJlTaTHTe OT M3NIMTBAHETO Ce OTHACAT CaMo [0 06eKTUTe Ha U3MUTBAHETO N HE 3aMEHAT Apyrya JOKYMEHTH. To3u NpoOTOKOJ HE
MOXKe Ja 6bae pasMHOKABAH B HHKAaKbB cnyqaﬁ 6e3 MUCMEeHOo Cbraacue 3a nabopaTopyATa 32 H3NMTBAHE.

* - HecbOTBETCTBAULOTO Aa Ce 3a4epPKHe Mpeeoa: Wnusiv Unves
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MPOTOKOI OT U3NMUTAHUA

i

OATA HA U3MNTAHUA: 18.07.2017
MPOAYKT: U-BONT M20x70x270
TUM: 235 579.3
METOO HA U3NUTBAHE
U3MUTBATEIEH YPEL : ZD 100 ELCOMETER DIGIMATIC
OBXBAT : (0 - 400) kN (0 - 1200) ym (0 - 150) mm
NUUEHS : - 18-004 19-012 3-480-86
W3MWUTBATENEH YPEQD : | LUndpos TepmomeTsp LWy6nep -
OBXBAT : (-9,9 -+50)°C (0 - 500) mm -
NNUEHS : 17-262 3-480/268 -
TEMMEPATYPA: 23,0°C
BPOW OBPA3LIN: 3 pcs
SMDL — CMELMOUHHO MUHUMATTHO - o5 |
YBPEXOALLO YCUIUE:
SMFL — CMELUN®OUYHO MUHUMAITHO o\
PA3PYLWUTENHO YCUNWE :

* - HecbOTBETCTBALLOTO Aa Ce 3a4YepkHe

Mpesop: Unusk Unues

AR
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PE3YNTATU OT UBMUTAHUATA

1. 1. BU3YANEH OIrMean
CwsrnacHo EN 61284, yact 7

3HAK HA U3PABOTKA ...E... W O3HAYEHWETO ... 235 579.3....
CNELBALLO O3HAYEHUE ... 06/17 ... CA TPANHU N HETUMU

PesynTtat: nanutsaxus obpaseu CbhbOTBETCTBA /| HESOFREFSFA *

2. KOHTPON HA PASMEPUTE Y MATEPUATA
CwrnacHo EN 61284, yact 8

W3mepBaHu N3mepeHu pasmepu [mm]
pasmepu 1 2 3 4 5 CpenHo
[mm] [mm]
70 70,2 70,3 70,4 - - 70,3
M 20 M 20 M 20 M 20 - - M 20
230 235,0 2340 232,0 - - 2337
270 271,0 270,8 270,7 - - 270,8

NMPOBEPKA HA MATEPUANA - MPOBEPEHO

Pesynrart: nanutsaHus obpasel| CBHOTBETCTBA /| HESOTBEFSFEA *.

3. MPOBEPKA HA AHTUKOPO3WOHHATA 3ALLUTA
CobrnacHo STN EN 61284, YacT 9, STN EN ISO 1461, STN ISO 2178

PesynTaT oT npoBepka Ha aHTUKOPO3UOHHATA 3alUTA — BonT/laika [um]
O6pazen OTueTeHU CTOMNHOCTHU C'[):rﬂ?o
Ne. 1 2 3 4 5
1. 112 75 106 85 97 95
2. 81 98 101 77 83 88
3. 81 80 100 73 83 85

Pesynrar: Wanutsanute bont/Taiika CbOTBETCTBAT/ MECBOTBETCTEAT Ha 2
nsncksaHuaTa va craHgapta STN EN ISO 1461 * ’

¥ - HecbOTBETCTBAWIOTO Ce 3auepTaBa Mpesog: UnusH Vinues

\

o
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Usnurearenta MpoTokon oT UsaNuTaHusA: \(] Crpanuua:
nadopatopu 298/1/2017 Wy aJ5
PesynTaT oT npoBepka Ha aHTMKOPO3NOHHATa 3alymTa [pm]
O6paszel OT4yeTeHU CTOMHOCTU CpeaHo
No. 1 2 3 4 5 [pm]

1. 103 98 103 104 98 101

2. 112 77 108 98 101 99

3. 100 101 109 93 83 97

PesynTart :

ManuteaHute O6pasum Cb

Ha nanckeanusTa Ha ctanHgapt STN EN ISO 1461.

4. MEXAHUYHU U3INUTAHUA
CwrnacHo STN EN 61284, Yact 11.3.1

4.1 U3NUTAHUSA C MEXAHUYHO YBPEXXOAHE U PA3PYLLABAHE

'Cr)‘lipaseu Pa3§¥|:|u::ea v Pasp:;l;ldeHMe Bua 1 MsicTo Ha noBpeaaTa
' [kN] [kN]
80 SMDL - SAOBPXAHE 3A 1 MVH. — BE3 NOBPEJA
1. 160 160 SMFL - SAOBbPXAHE 3A 1 MWH. — BE3 NOBPELA
209 CUYMEH U-BONT
80 SMDL — 3AOBPXAHE 3A 1 MVH. — BE3 NMOBPEAA
2. 160 160 SMFL - 3AIIBPXAHE 3A 1 MUH. — BE3 MOBPELA
211 CHYYMNEH U-BONT
80 SMDL — 3AIbPXAHE 3A 1 MVH. — BE3 NMOBPELA
3. 160 160 SMFL - 3AIBPXAHE 3A 1 MUH. — BES NMOBPE[A
214 CUYMEH U-BONT

SMDL - CNELUMOPUYHO MUHUMAIHO YBPEXIALLO YCUIUE
SMFL - CMELNOUNYHO MUHUMAIIHO PA3PYWLUTESTHO YCUITUE

Pesynrat :

5. 3BAKNKOYEHUA :
U3MUTAHUTE OBPALI CBOTBETCTBAT / HECBHOTBEFCTBAT HA USNCKBAHUATA Hé)

STN EN 61284, STN EN ISO 1461, STN ISO.

WanuTeaHuTe o6pasum ca MPUEMNUBYK /| HEARPUEMAUBY *

* - HeCHLOTBETCTBALLOTO [a Ce 3aUepKHe

=

Mpesog: Unusx Unues

e
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Type: 2355763

Material: Steel C =3
Surfzoa protection: Hot dip gaivanized O P Y 4 ;
Breaking strength: 160 kMW 1

CEo| 112017 CAD - Kremniza, Slovakia|weas, kol | Rew:
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ELBA, a. s., Ceskoslovenskej armady 264/58, 967 01 Kremnica,
www.elba.sk , Phone: +421 (0) 45 6704 143, E-mail : elba@elba.sk
Number : 299/1/2017
Number of pages : 5
Customer - address : ELBA, a. s. - Usek predaja, Ceskoslovenskej armady 264/58,
967 01 Kremnica
Tested object : STRMEN M16x60x200 - 235 680
Testing standard : STN EN 61284, STN EN ISO 1461, STN 1SO 2178, (PP - 231)
Acceptance date of the tested object : 17.07.2017
Number of the tested samples : 3
Test carried by : Name : Peter Papanek
Position : Testing Technician
Date : 18.07.2617 /> 0 """
Signature - i LA
ignature . __ | 3annyeHo no un. 36a, an.3 ot 300
Test results approved by : Name : Ing. Marian Marko
Head of Quality
Position : Management Department
Date : 18.07.2017 7 BLEA a.=
, 725 s KREMMICA
Slgnature : | 3afl:|ue£m{n:)l:’n.36a, an.3 ot 30N @gﬁ%ﬂ&é@&?ﬁﬁ}* \
ST S T -
Z —

This protocol is confidential and stall not be provided to third parties without the written approval of the customer. The test
results relate only to the sample tested and do not repalce other documents. This protocol shall not be reproduced in any case
except in full without the written approval of the |aboratory.

% . UNSUITABLE DATAS TO BE SCRATCHED OUT

v
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TEST REPORT

STRMEN M16x60x200

DATE OF THE TYPE TEST : 18.07.2017
DESCRIPTION :
TYPE: 235680

TESTING PROCESS

% _ UNSUITABLE DATAS TO BE SCRATCHED OUT

TESTING MACHINE : ZD 100 ELCOMETER DIGIMATIC
RANGE : (0 - 400) kN (0 - 1200) pm (0 - 150) mm
LICENSE No.: 18-004 19-012 3-480-86
TESTING MACHINE : | Digit. thermometer CALIPER -
RANGE : (-9,9 -+50)°C (0 - 500) mm -
LICENSE No.: 17-262 3-480/268 -
TEMPERATURE : 23,0°C
NUMBER OF SAMPLES : 3 pcs
SMDL - SPECIFID MINIMUM DAMAGE LOAD : 60 kN
SMFL - SPECIFID MINIMUM FAILURE LOAD : 120 kN
-
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TEST RESULTS

1. VISUAL EXAMINATION
According to STN EN 61284, Clause 7

MANUFACTURER'S LOGO ...E... AND MARKING... 235 680....
OTHER MARKING ... 06/17 ... SHOULD BE DURABLE AND LEGIBLE

Result: Tested Samples ACCEPTABLE / NOTROOERPTABEE *

2. VERIFICATION OF DIMENSIONS AND MATERIALS
According to STN EN 61284, Clause 8

(‘i Measured Measured dimensions [mm]
dimensions 1 2 3 4 5 Average
[mm] [mm]
60 60,5 60,3 60,2 - - 60,3
M 16 M 16 M 16 M 16 - - M 16
150 153,0 152,0 153,0 - - 152,7
200 201,0 200,8 200,9 - - 200,9

MATERIAL VERIFICATION : VERIFIED

Result : Tested Samples ACCEPTABLE / NOTACSERPFABEE *

3. CORROSION PROTECTION TEST
According to STN EN 61284, Clause 9, STN EN ISO 1461, STN I1SO 2178

Corrosion Protection Test Result - Bolt/Nut [um]
Sample Reading number A‘Eﬁ::f’e
No. 1 2 3 4 5
1. 93 112 92 111 102
2. 112 95 89 97 98
3. 93 88 78 94 | 88

Result : Tested Samples ACCEPTABLE/ NOT-ACCEPTABLEE * %
Requirements Standart STN EN ISO 1461. -

% _ UNSUITABLE DATAS TO BE SCRATCHED OUT

M |
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Corrosion Protection Test Results [um]

Sample Reading number Average
No. 1 2 3 4 5 [um]
1. 109 87 94 85 99 95
2. 75 92 79 93 109 90
3. 98 110 105 79 106 100

Resulit : Tested Samples ACCEPTABLE/ NOT-ACCEPTABLE™*

Requirements Standart STN EN I1SO 1461.

4. MECHANICAL TESTS
According to STN EN 61284, Clause 11.3.1

4.1 MECHANICAL DAMAGE AND FAILURE LOAD TEST

Breaking
Sample Break at
Strength [kN]

No Type and place of failure
1 [kN]

60 SMDL - WITHSTAND 1 MIN. - NO DAMAGE
1. 120 120 SMFL - WITHSTAND 1 MIN. - NO DAMAGE
171 BROKEN U-BOLT
60 SMDL - WITHSTAND 1 MIN. - NO DAMAGE
2. 120 120 SMFL - WITHSTAND 1 MIN. - NO DAMAGE
168 BROKEN U-BOLT
60 SMDL - WITHSTAND 1 MIN. - NO DAMAGE
3. 120 120 SMFL - WITHSTAND 1 MIN. - NO DAMAGE
169 BROKEN U-BOLT

SMDL - SPECIFID MINIMUM DAMAGE LOAD
SMFL - SPECIFID MINIMUM FAILURE LOAD

Result : Tested Samples ACCEPTABLE / NOF-ASESERPTABEE*

5. CONCLUSION :

TESTED SAMPLES MET / BE-NOTMEET REQUIREMENTS OF STANDARTS
STN EN 61284, STN EN ISO 1461, STN ISO 2178.

* _ UNSUITABLE DATAS TO BE SCRATCHED OUT
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DRAWING

60

150
—
O

200

Zarutena Unasnost 120 kN

Menovity krtkodoby prid lex 18 kA

Znatit: Typové Eislo a datum viroby podia PN-R-003

Zavity pri montaZi konzervovat mazacim tukom PM-AK2

= ] 0
! —2  (mELea
0210 novy vykres 16.2.15 Saférik
Vypracoval: " Schvalit: C.sn.: Hmetnost (kg): Kl.Eislo:
16.2.16 Saférk 2100
Nézov: S t ~
rmen 235680
M16x60x200
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npOTOKOn OT 3NUTAHUA:
299/1/2017 )Q

UanuTBaTenHa
naGopartopus

cL3A

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

NMPOTOKON OT U3NUTAHUA

Homep: 299/1/2017

CTtpaHuum: 5
Mopbunten : ELBA, a. s. — Teproscky oTACT, Geskoslovenskej armady 264/58, 967
01 Kremnica

WanuTeaH npoaykT: U-BONT M16x60x200 - 235 680

CTtaHOapT 3a UsnuTaHus. STN EN 61284, STN EN ISO 1461, STN ISO 2178, (PP -
231)

Jarta Ha npyeMaHe Ha NPoAyKTa. 17.07.2017

Bpoi obpasuym: 3

N3BbpLUNA N3NNTaHUATA. Nwme: Peter Papanek

OnbKHOCT: M3nuTB. TeXHUK

[ara:
Moanuc:
f =
OLeHuN U3nuTaHuATa: Nme: Ing. Marian Marko

[NbXHOCT: 3aeexpgaul naboparopus

NaTa: 18.0?.2(217 p :;éﬁﬁs%é;ﬁ a5 é

Sd PAEY SYS ST

MNoanuc:
amc. 3anuyeHo no un. 36a, an.3 or 300N
LT T
15
Hpo'roxona OT U3NHUTBAHE € onc})HaeHunaneH Y He MOXe Ja 6'bAe npejocTapaH Ha TPETH NULA 6e3 rUcMeHo cbrjacue Ha I

KJAHeHTa. PealeTaTwre OT U3NNUTBAHETO CE€ OTHACAT caMo 10 o6eKTHTE Ha H3NKTBAHETO H HE 3aMeHsAT APYyru JIOKYMEHTH. Tosu
NpoTOKOJ HE MOXE Aa 6b1e pa3MHOXKaBaH B HUKAKDB cnyqaﬁ 6e3 NHCMEHO ChIJlacHe 3a na6opaToppm'ra 3a U3NUTBaHE.

* _ UNSUITABLE DATAS TO BE SCRATCHED OUT
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NMPOTOKOJ OT U3NMUTAHUA

[ATA HA U3MUTAHUS: 18.07.2017
MNPOAYKT: U-BOMT M16x60x200
TUM: 235 680

METOA HA U3NMUTBAHE

I/IBHMTBATEHEH WPER - ZD 100 ; ELCOMETER DIGIMATIC
OBXBAT : (0 - 400) kN (0 - 1200) ym (0 - 150) mm
NUUEHS : 18-004 19-012 3-480-86

U3NUTBATENEH YPEL : | Uudpos TepmomeTsbp Ly6nep -
OBXBAT : (-9,9 -+50)°C (0 - 500) mm -
NIMLUEHS : 17-262 3-480/268 -

TEMMNEPATYPA: 23,0°C

BEPOV OBPA3LIN: 3 pcs

SMDL - CMELUNONYHO MUHUMANHO 80 kN
YBPEXOAWO YCUNNE:
SMFL - CNEU/OUNYHO MUHUMAITHO

PASPYIUMTERHO Youmme : 120 KN

% _ UNSUITABLE DATAS TO BE SCRATCHED OUT
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PE3YNTATW OT U3NUTAHUATA

1. BU3YAJIEH OTNEQ
CwrnacHo EN 61284, yact 7

3HAK HA U3PABOTKA ...... E ..... W O3HAYEHMETO ...235 680...,
OTHER CNENBALO O3HAYEHVE... 06/17... CA TPAVHW N HETUMW.

Peaynrat: nanuteanus obpasel CBbOTBETCTBA / HECBOTBETCTBA *.

2. KOHTPOI1 HA PASMEPUTE U MATEPUANA
CwrnacHo EN 61284, vact 8

WamepBanu Mamepenn cTonHocTM [mm
CTOWHOCTH CpeaHo
[mm] ! 2 3 4 5 rmml
60 60.5 60.3 60.2 - - 60.3
M 16 M16 M16 M16 - - M 16
150 153.0 152.0 153.0 - - 152.7
200 201.0 200.8 200.9 - - 200.9

NPOBEPKA HA MATEPUAIA — MPOBEPEHO 1
Peaynrat: U3nuTeaHuA obpaszey CbhOTBETCTBA /| HECLOTBETCTBA *.

3. MPOBEPKA HA AHTUKOPO3UOHHA 3ALLUTA
CornacHo STN EN 61284, YacT 9, STN EN SO 1461, STN ISO 2178

Corrosion Protection Test Results - Bolt / Nut [pm]

Sample Reading number Average
No. 1 2 3 4 5 [pm]
1. 81 95 95 78 70
2. 110 98 100 108 83
3. 82 112 109 107 82

Pesynrtat: WanuteaHure Bont/laiika CbOTBETCTBAT / HEGLOTBEFCTBAT Ha
nanckeaHusita Ha ctanaapT STN EN 1SO 1461.

% _ UNSUITABLE DATAS TO BE SCRATCHED OUT
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PeaynraT oT npoBepka Ha aHTUKOPO3MOHHaTa 3almTa [um]
O6pazel OT4YeTEHN CTOMHOCTHU CpenHo
No. 1 2 3 4 5 [um]

1. 136 75 97 100 107 103

2. 105 105 97 80 106 99

3. 102 98 108 92 84 97

Peaynrtar: Wanuteanute O6pasuy CBbOTBETCTBAT / HECBOTBETCTBAT
Ha uavckeaHmsita Ha ctaHaapT STN EN ISO 1461.

4. MEXAHUYHU U3INUTAHUA
CwrinacHo STN EN 61284, Yact 11.3.1

4.1 U3NUTAHUA C MEXAHUYHO YBPEXIAHE U PA3PYLLIABAHE

C')\Iﬁopaseu Passzlv.lu::: = Paspr)ll;l.;eHMe Bua u MsicTo Ha noBpepata
' [kN] [kN]
60 SMDL — 3AOBPXXAHE 3A 1 MVH. — BE3 MOBPEJA
1. 120 120 SMFL - 3A0BLPYAHE 3A 1 MUH. — BE3 MOBPELA
171 CYUYTMEH U-BONT
60 SMDL — 3A0BPXAHE 3A 1 MUH. — BE3 MOBPEJA
2. 120 120 SMFL - 3A0BPXKAHE 3A 1 MUH. — BE3 MOBPELA
168 CYUYMEH U-BONT
60 SMDL — 3AIBPXKAHE 3A 1 MUH. — BE3 MOBPEJA
3. 120 120 SMFL - 3A0BPXKAHE 3A 1 MUH. — BE3 MOBPEJA
169 CYUYMNEH U-BONT

PesynTraTt :

5. 3AKINIOYEHU!A :

N3MUTAHUTE OBPALII CbOTBETCTBAT / HEGCBEOTBETCTBAT HA N3NCKBAHUATA HA
STN EN 61284, STN EN ISO 1461, STN ISO 1278. :

SMDL - CTMELNOUNYHO MUHUMANHO YBPEXIALLO YCUINE
SMFL - CMELN®UYHO MUHUMANHO PA3PYLWINTENHO YCUMINE

WanuTeannTe obpasuy ca NPUEMITUBA / HERRPUEMAUBU *

% - UNSUITABLE DATAS TO BE SCRATCHED OUT

<)
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WsnuTeatenna MpoTokon OT U3NUTAHUA: CrpaHnuua:
naGoparopu 299/1/2017 5/5
YEPTEX \
\\
80 1
o
/"/
!_ /"'/1 2

200

.\}%“? gﬂé‘/
-

@ay sm W
s En 3 A N =
Zarutend tnosnast 120 kN iR & Rl ety

Znagit: Typové Eislo a datum vyroby pedia PN-R-003
Menovity kratkodoby prid len 18 kA

Zévity pri mantézi konzervovat mazacim tukom PM-AK2

2 Qs
5 £ S £ 3
0210 novy vykres 16.2.15 Saférik
Vypracoval: . Schvalil: C.sn.: Hmotnost (kg}: Kl.¢islo:
16.2.15 Safarik 0,88 2100

Nazov: Strmeﬁ 235680

M16x60x200
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ELBA, a. s., Ceskoslovenskej armady 264/58, 967 01 Kremnica,
www.elba.sk , Phone: +421 (0) 45 6704 143, E-mail : elba@elba.sk

TEST REPORT

Number : 296-1/1/2017

Number of pages : 6

Customer - address : ELBA, a. s. - Usek predaja, Ceskoslovenskej armady 264/58,
967 01 Kremnica

Tested object : KOTEVNA SVORKA LISOVANA s obdo&nym praporcom - vodice
ACO0400 - 175 840.2
Testing standard : STN EN 61284, STN EN ISO 1461, STN IS0 2178, (PP - 231)

Acceptance date of the tested object : 17.07.2017

Number of the tested samples : 4

Test carried by : Name : Feter Papanek

Position : Testing Technician

Date : 17.07.2847 7> > _—

Signature : __, = 3anunyeHo no un. 36a, an.3 ot 300

o
Test results approved by : Name : Ing. Marian Marko
Head of Quality
Position : Managemeént Department
Date: 17.07.2017 7 BLEA s
Si t . s /’ A ’: P i{ R E ;:é S‘?zf:-:‘%?g,
ignature . {’ 3anuueHo no un. 36a, an.3 ot 30|1\E I

This protocol is confidential and stall not be provided to third parties without the written approval of the customer. The test
results relate only to the sample tested and do not repalce other documents. This protocol shall not be reproduced in any case
except in full without the written approval of the laboratory.

% _ UNSUITABLE DATAS TO BE SCRATCHED OUT

o
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TEST REPORT -
DATE OF THE TYPE TEST : 12.07.2017
DESCRIPTION : KOTEVNA SVORKA LISOVANA s obdognym
praporcom - vodige ACO400 - 175 840.2

TYPE: 175 840.2

TESTING PROCESS

TESTING MACHINE : ZDL 40 . Digtt. ELCOMETER
- thermometer
RANGE - (0 - 400) kN (9,9 - +50)°C (0 - 1200) pm
LICENSE No.: 18-004 17-262 19-012

TEMPERATURE : 23,5°C
NUMBER OF SAMPLES . 4 pcs
CONDUCTOR ACSR ACO 400 @27.24 mm
RMATHEMATICAL STREINGTH OF CONDUCTOR —RTS 120.48kN
GUARANTED BREAKING STRENGHR - SMFL  114.5kN

% . UNSUITABLE DATAS TO BE SCRATCHED OUT
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TEST RESULTS
1. VISUAL EXAMINATION
According to STN EN 61284, Clause 7

MANUFACTURER'S LOGO ...E... AND MARKING... 175 840.2
OTHER MARKING ... 07/17 ... SHOULD BE DURABLE AND LEGIBLE

Result : Tested Samples ACCEPTABLE/ NOTACOEPTABEE *

2 VERIFICATION OF DIMENSIONS AND MATERIALS
According to STN EN 61284, Clause 8

-

Measured Measured dimensions [mm]
dimensions 1 2 3 4 5 Average
[mm] [mm]
514 514,5 514,7 512,2 514.4 - 514,5
314 314,2 314,5 314,8 314,4 - 314,48
20*2 0 21 21,2 21,3 20,8 - 21,1
@19 19 19 19 19 - 18,9
30+° - - - - - -
@95 9,5 9,5 9,5 9,6 - 9,5
@ 20 20,1 20,0 20,0 20,1 - 20,1
O 48 48,1 48,0 48,0 48,1 - 48,1
@ 30 30,0 30,0 30,0 30,1 - 30,0

MATERIAL VERIFICATION : VERIFIED

Result :

Tested Samples ACCEPTABLE/ NOTACOEPTABEE *

3. CORROSION PROTECTION TEST

According to STN EN 61284, C

lause 9, STN EN 1SO 1461, STN ISO 2178

[ Corrosion Protection Test Result — Bolt / Nut [um]
Sample Reading number Average
No. 1 2 3 4 5 [um]
1. 78 79 95 84 99 87
2. 83 94 109 96 101 97
3. 90 96 84 75 75 84
4. 92 102 90 97 111 98
Result : Tested Samples ACCEPTABLE / NOTACCEPTABLE * i)

Requirements Standart STN EN ISO 1461.

% _ UNSUITABLE DATAS TO BE SCRATCHED ouT
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Corrosion Protection Test Results [pm] ]
Sample Reading number Average
No. 1 2 3 4 5 [pum]
1. 127 80 97 98 81 97
2. 108 77 105 80 99 94
3. 109 79 110 105 82 97
| 4 109 104 109 79 81 96
Result: Tested Samples ACCEPTABLE/ NOT-ACCERTARBLE *
Requirements Standart STN EN ISO 1461.
4. MECHANICAL TESTS
According to STN EN 61284, Clause 11.5.1
4.1 MECHANICAL DAMAGE AND FAILURE LOAD TEST
Breaking
Sampl Strength Bragkat Type and place of failure
e No. [kN]
[kN]
20 % RTS 241 Marking — no damage
60 % 65,1 Holding time 10 min. — inspection of conductor
1.-2 114.5 SMFL slipping — no damage
’ ! 1 SMFL 114,4 |Holding time 1 min. — inspection of conductor
slipping — no damage
- 1171 Broken conductor
20 % RTS 241 Marking — no damage
60 % 65,1 Holding time 10 min. — inspection of conductor
3.4 114.5 SMFL slipping — no damage
’ 1 SMFL 114,4 led!ng time 1 min. — inspection of conductor
slipping — no damage
- 116,9 Broken conductor
Result : Tested Samples ACCEPTABLE/ NETASCERTABEE*
4.2 MECHANICAL CLAMP BOLT TIGHTENING TEST
Sampl Torque v
e No. [Nm] Results
installation 35 no damage
1.1 X 38.5
1.- 2. | installation no damage
1 max. by 45 d
supplier no damage ‘QE)
installation 35 no damage
1.1x 38.5
3.- 4. | installation no damage
1 max. by 45
supplier no damage
Result : Tested Samples ACCEPTABLE / NOFASOEPTABEE*

% . UNSUITABLE DATAS TO BE SCRATCHED OUT
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4.3 MECHANICAL DAMAGE A

USED DURING ERECTION:

ND FAILURE LOAD TEST OF THE ATTACMENT POINT

5. HEAT CYLCLE TEST: PASSED, SEE PROTOKOL EZ-51/12
According to STN EN 61284, Clause 13

Result :

6. CONCLUSION :

TESTED SAMPLES MET/

STN EN 61284, STN EN 1SO 1461, STN ISO 2178 (PP-231)

% . UNSUITABLE DATAS TO BE SCRATCHED OUT

. | Breaking ‘ »
Sempt -Strength Brogicat Type and place of failure
e No. [kN] - [kN]
20 % RTS 24,1 Holding time 1 min.- no damage
60 % . .
1.-2. 114,5 SMFL 65,1 Holding time 10 min. — no damage
1 SMFL 114,4 Holding time 1 min. — no damage
RTS 120.48 |Holding time 1 min. — no damage
20 % RTS 241 Holding time 1 min.- no damage
60 % o ,
3.4 114,5 SMFL 65,1 Holding time 10 min. —no damage
1 SMFL 114,4 Holding time 1 min. — no damage
RTS 120.48 |Holding time 1 min. — no damage
Result: Tested Samples ACCEPTABLE / NOT-AOCERPTABEE*

Tested Samples ACCEPTABLE / NOTROOEPTABEE*

PIE-NOT-MEET REQUIREMENTS OF STANDARTS

N
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ENBA a.c., yn. Yexocnoeallka apMana 264/58, 967 01 KpemHuua
www.elba.sk , Tenedon: +421 (0) 45 6704 143, dakc: +421 (0) 45 6743 259 E-mail : elba@elba.sk

TECT PENOPT

Homep: 296-1/1/207
Bpot cTpaHuum : 6

KnueHT — aapec : EJIBA a.c. —oTaen Mpopax6tw, yn. Yexocnoealuka apMaaa
264/58, 967 01 Kpemnuua, C1107779
ManuTBaH o6ekT : KIIEMA OMbBATEJIHA MPECOBA ¢ OTKNOHUTENHA NnaHKa —
nposogHuk ACO 400 — 175 840.2
ManutaTeneH cranpapt : EN 61284, EN ISO 1461, EN 1SO 2178, (PP -
231)
[ata Ha npoBeXAaHe Ha U3NUTaHUATA. 174.07.2017

Bpoit U3NUTBaHN MOCTPH : 4

ManutaHusita  ca NnpoBefeHM OT . Nwme: MeTep MNanaHek
JnbxHocT: N3nutateneH nhixkeHep
Data: 17.07.2017
Mopnuc: He ce YeTe

ManuTaTenHuTe pe3ynraTtu Nme: MapuaH Mapko
ca YyTBbpPAEHU OT [OnbxHocT: 3asexaay nadopaTopus

Oata: 17.07.2017 \®\

Mopnuc: He ce YeTe

To3n NpoToKOoN e KOH¢MA€HU,M8!I€H v He 6usa aa 6bae npeaocTasad Ha TPETH anua He3 NUCMEHOTO Cbllacue Ha KaneHTa.
Pesyntature oT “3NUTaHUATa ce OTHaCAT camo Ao nanuTeaHuTe 06pa3u,v1 U He 3aMeHAT ApYTH SOKYMEHTU.

To3U NPOTOKON He MOXe Aa Bbae pasmMHOXKaBaH 6e3 U3pUYHOTO NUCMEHO cbrnacve Ha na6opaTopMnTa.

*¥ . HeCchOTBETCTBAULOTO Aa CE 3adyepkHe Mpesog: Mnasex Metoaues
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'1 Msnurearerva MpoToKon OT U3NUTBaHUsA: | CtpaHuua:
na6oparopus 206-1/1/2017 w/}/q 2/6
' ,
NPOTOKON OT U3NUTAHUA |
[ATA HA USMIUTAHUS: 17.07.2017
MPOOYKT: KNEMA OMBbBATEJIHA MPECOBA ¢ oTKnoHuTernHa nnaHka -
nposoaHuk ACO 400 — 175 840.2
TUM: 175.840.2
METOO HA U3MUTBAHE
WSMUTBATENEH YPEL : ZD 400 DaCs ELCOMETER
TEPMOMETHP
OBXBAT : (0 - 400) kN (-9,9 - +50)° C (0 - 1200) pm
JIALIEHS : 18-004 17-262 19-012
TEMMEPATYPA: 235°C
BEPOV OBPA3LIN: 4 6p.
MPOBOOHWK: ACSR ACO 400 @ 27,24 mm
N3UNCITEHO YCUITUE HA MPOBOOHUKA - RTS : 120,48 kN
APAHTVIPAHO PASPYLWABALLIO YCUITUE - SMFL : 114,5 kN

* - HECHLOTBETCTBALL0TO Aa Ce 3a4epKHe

Mpesoa: Mnagex MeToaues
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’ U3nuTBaTEnHA
naGopatopus

PE3YNTATU OT N3MUTAHUATA

1. BU3YANEH OTNEQ
CwrnacHo EN 61284, vact 7

3HAK HA U3PABOTKA ...... E..... W O3BHAYEHMETO ...175 840.2..,
CNEABALLO O3HAYEHMUE... 07/17... CA TPAWHU N HETUMM.

Pesynrar: uanuTBaHus ob6pasel, CBbOTBETCTBA/ HECBHOTBETCTBA *

2. KOHTPON HA PASMEPUTE U MATEPUAIA
CbrnacHo EN 61284, yact 8

N3mepBaHU M3mepeHu pasMepu [mm] j
Qi CTOMHOCTH 1 2 3 4 5 OcpeaHeHo
' [mm] [mm]
514 514,5 514,7 512,2 514,4 - 514,5
314 314,2 314,5 314,8 314,4 - 314,48
20*2 o 21 21,2 21,3 20,8 - 21,1
219 19 19 19 19 - 18,9
30 - - - - - -
@95 9,5 9,5 9,5 9,6 - 95
@ 20 20,1 20,0 20,0 20,1 - 20,1
@48 481 48,0 48,0 48,1 - 48,1
2 30 30,0 30,0 30,0 30,1 - 30,0
NMPOBEPKA HA MATEPUANA -[MPOBEPEHO.
PesynTar: usnursanus obpaseu CBLOTBETCTBA /| HECBEOTBETCTBA *.
3. MPOBEPKA HA AHTUKOPO3VOHHATA 3ALLUTA
3 CuriacHo STN EN 61284, Yact 9, STN EN ISO 1461, STNISO 2178
MpoBepka Ha AaHTUKOPO3NOHHATA 3aWNTa pesyntat — Bont/ laika [pm]
O6pasewn OTYeTEeHU CTONHOCTHU CpeaHo
No. 1 2 3 4 5 [um]
1. 78 79 95 84 99 87
2. 83 94 109 96 101 97
3. 90 96 84 75 75 84
a. 92 102 90 97 111 98 1~

Pesyntat: WsnuTsanute o6pasum CBbOTBETCTBAT / HE-CHOTBEFCTBAT *
Ha naucksaHusTa Ha cTangapta STN EN ISO 1461.

% _ HecbLOTBETCTBALIOTO Aa CE 3a4epKHe Mpesoa: Mnagex Metoanes
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3 Wsnwreatentia MpoToKOmN OT U3NUTBAHUSL: Crpanuua:
nabopatopu? 296-1/1/2017 , a1
W
h X _
MpoBepka Ha aHTMKOPO3WOHHaTa 3awunTa pesyntat] ym ]
OGpaseu OTueTeHU CTOMHOCTH CpenHo
No. 1 2 3 4 5 [pm] |
1. 127 80 97 98 81 97
2. 108 77 105 80 99 94
3. 109 79 110 105 82 97
4. 109 104 | 109 79 81 96
Pesynrar: WanutBaHute obpasum CbOTBETCTBAT/ HE-CHOTRETCTRAT *
Ha WaMcKBaHusTa Ha cTaHaapTa STN EN 1SO 1461.
4. MEXAHUYHU U3NMUTAHUA
CwrnacHo STN EN 61284, Yact 11.5.1
4.1 W3NMUTAHUSA C MEXAHUYHO YBPEXOAHE U PA3PYLUABAHE
Paspywa
:):%a:: 23‘:1“: ,"“‘P‘“{fﬁfe P Bua u MACTO Ha nospepaTa
[kN]
20 % RTS 241 MapxkupaHe — 6e3 nospeaut
60 % 65,1 Bpeme 3a 3apgbpxaHe 10 MVH. — npoBepka Ha
1.-2. 114.5 SMFL NpoBOAHUKA 33 NpUNITb3BaHEe— Hes nospenu
! 1 SMFL 114,4 Bpeme 3a 3aabpxaHe 1 MUH. — NpoBepKa Ha
npoBogHYKa 38 NpunNb3BaHe— 6e3 nospeam
- 1171 CxbcaH NpoBoAHUK
20 % RTS 24,1 MapkunpaHne — 6e3 nospeau
60 % 65,1 Bpeme 3a 3agbpxaHe 10 MyH. — NpoOBEpPKa Ha
3.4 114.5 SMFL npoBOAHUKA 38 NpUNTb3BaHE— Ge3 nopeiu
’ 1 SMFL 114,4 |Bpewme 3a 3aagbpXaHe 1 MuH. — ipoBepKa Ha
NpoBOAHUKa 32 NPUANNb3BAHE= 6e3 nospeom
- 116,9 CkbcaH NposoaHuK

Pesynrtar: Wanutsanute obpasuu C'bOTBETCTBATI-He-eibeiiBEFG"FBAT ¥

4.2 MEXAHWYHW U3NMTUTAHUA BEONTOBU BPb3KU

Oﬁzz?eu. B'pri::I.I: nh:l:lC)MeHT Pesynrar
npenopwuuTENHa 35 He3 nospeau
1.-2. 1.1 x npenopvyuTenHa 38.5 He3 noepean
1 max. oT AocTaB4vuKa 45 He3 nospeau 1
npenopbvuMTEnHa 35 He3 nospeau ~ % 3
3.- 4. 1.1 x nperopb4uTenHa 38.5 Pes nospean ‘
’7 max. oT AocTaBuuKa 45 He3 nospean

Pesyntar: MWsnutBaHute obpasuun C'bOTBETCTBATI+|-E-e=I:re=FBE"Fe"F'BAT *

¥ - HeCBLOTBETCTBALLOTO Aa CE 3a4epkHe Mpesoa: Mnajen MeToaunes
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F - 150 - 42/3 - 05/09
CrtpaHuua:

MpoTokon OT U3NUTBaHUA:
296-1/1/2017

UanuTrsaTeriHa
nabopatopus

4.3 U3NUTAHUA C MEXAHUYHO YBPEXXOAHE U PA3PYLIABAHE HA TOYKUTE HA

OKAYBAHE:
Paspywa
O6pa3 | Bama PaspyuieHue npu :
euNo.| cuna [kN] Bua v MACTO Ha nosBpeaara
[kN]
20 % RTS 24,1 Bpeme 3a 3agbpxaHe 1 MmuH.- 6e3 noBpena
60 %
1.2, 114,5 SMFL 65,1 Bpeme 3a 3aabpXaHe 10 muH. 6e3 nospeaa
1 SMFL 114,4 Bpeme 3a 3agbpxaHe 1 muH. — 6e3 rnoepesa
RTS 120.48 |Bpewme 3a 3agbpKaHe 1 muH. — 6e3 noBpesa
20 % RTS 24,1 Bpeme 3a 3agbpxaHe 1 MmuH.- 6e3 nospena
60 %
3.4 114,5 SMFL 65,1 Bpeme 3a 3aabpxaHe 10 MUH. — fes nospeaa
1 SMFL 114,4 Bpeme 3a 3aabpxaHe 1 M1H. — fe3 noBpena
RTS 120.48 |Bpeme 3a 3agbpxade 1 MUH. — 6e3 noepeaa

Pesynrar: WsnutBanuTe ob6pastin CbOTBETCTBATI+|-E-ei:6=FBEFG‘FB'AT *

5. TECT 3A TONMUNMHEH LUUKBJI: MPEMWHATHN, BWXK NMPOTOKON EZ-51/12
CwvrnacHo STN EN 61284, YacT 13

6. SAKIIOYEHUE :

N3MUTBAHUTE OBPA3LIN CbOTBETCTBAT/ Rt e R g dd= HA
STN EN 61284, STN EN ISO 1461, STN ISO 2178, (PP-231)

¥ _ HecbLOTBETCTBALLOTO A3 CE 3aYepkHe Mpesoa: MnageH MeTtoanes
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“3, 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 : According |IEC 61284
Test carried out : Heat cycle test
Test result : 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. Schiuter
N
Vi
3asmyeHo no yAn. 36a, an.3 ot 30M
H. Walter / A Schliter ‘
Dortmund, 18.02.2016 Test engineer Test engineer "‘E)
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RWE Eurotest GmbH - Electrotechnical Testing Laboratory

1. General: ' A\ A
Out of IEC 61284 Vi X/
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 Class B: the joints are subjected to electrical heat cycles ant a short-time
overcurrent pulse test. Typical joints for class B joints are non-tension
joints.

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.

RWE Eurotest Gesellschaft fir Priffung - Engineering - Consulting mbH
Unterste-Wilrms-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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1.2.3.2 Multi — range connectors

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;

RWE Eurotest Gesellschaft fir Priifung - Engineering - Consulting mbH
Unterste-Wilms-Strape 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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1.2.4.5 Measurements

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.

i 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.

J

= |

/\/\ RWE Eurotest Gesellschaft fir Priifung - Engineering - Consulting mbH
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1.2.5 Heat cycle test procedure

1.2.5.1 General

The heat cycle test shall consist of N elect

chosen from table below:

rical load cycles. The number N of cycles shall be

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 Tf9°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.

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 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.

P A" f—'\
\\
: / | RWE Eurotest Gesellschaft fur 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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1.2.5.2.2 Acceptance criteria (class A joints) \v( Ii‘. ’

Each joint shall meet the following criteria. vy

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

[\;i‘wp
RWE Eurotest Gesellschaft flr Prifung - Engineering - Consulting mbH
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3. Test set-up \ f /
i
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4. Test results:

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

Dead end clamps:

3ectmtechmcai Testmq

lw

Laboratory

e ,w...‘. s s B TS TN

Difference
Elec. Mean initial to mean
Item Resistance | Resistance initial Requirement Result
resistance
[HQ/m] [UQ/m] [%]
- R1 25.34 -0.8 Passed
C
g max. +30%
T o R2 24.78 -2.98 from the Passed
0 % 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
Item Resistance | Resistance initial Requirement Result
resistance
[HQ/m] [HQ/m] (%]
R5 25.58 -2.30 Passed
£ max. £30%
E R6 26.46 1.06 from the Passed
2 26.18 mean of the
= R7 25.74 -1.68 initial Passed
8 resistance
R8 26.95 2.92 Passed
<

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

Acceptance criteria according to 1.2.5.2.2-1 fulfilled

N\’L\J)

RWE Eurotest Gesellschaft fur Priifung - Engineering - Consulting mbH
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Requirement: The initial resistance of joint shall not differ more then 30% from the mean of
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4.2. Surface temperature of the joints (see 1.2.5.2.2-2) W

Dead end clamps:

Temperatures of Dead End clamps

90
Rt — —r——e — = s T s
80 e——
70
Q
5 %0 =T _conductor
©
§ 50 wemenT_ambient
ko
§ 40 T —— — Dead end 1
5 Deadend 2
& 30 n
e —— emsmme [Doac) endd 3
20 - S ‘ . ‘ e Dipad end 4
10
0 .
c 100 200 300 400 500

Cycle
Compression joints:

Temperature of Compression joints:

90
RO T s —
70
% 60 e T_coOnductor
’;j 50 :}b...:.: e e T_ambient
© 40 == -joint 1
§ 30 - -—-e»J:o?ntZ “-@)
20w e : e |OINT 3
10 joint 4
0

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

]

\ RWE Eurotest Gesellschaft fur Priifung - Engineering - Consulting mbH
Unterste-Wilms-Strape 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) ﬂ
\'
Dead end clamps: )

Electr. Resistance of Deda End Clamps

60

wn
<

N
o

wmmewse T_conductor

————--"-——‘-—~

o= = |imit

[ e ——— T PR T — R Dead End 1

20 . s R Dead End 2

Resistance [uQ/m]}
(6%
<

e R Dead End 3
‘-\ : s D —— R Dead End 4

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

Compression joint

Electr. Resistence of Compresion Joints

50
MW

45 v

40
a 30 e T _conductor
= .

e N — e ——— e ——— e wse | Mt

5 R Joint 1
220 s R J0INt 2
Q 45 )
o s R JoONt 3

10 R Joint 4

5 oo - 55
0 50 100 150 200 250 300 350 400 450 500
Cycles

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
/\//\1/‘\)

Acceptance criteria according to 1.2.5.2-3 fulfilled
( RWE Eurotest Gesellschaft fir Priifung - Engineering - Consulting mbH
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4.4. Average resistance of the joint over the last 0.5 N cycles (see 1.2.5.2 - 4)

Dead end clamps: Vr\\{
\

Cvel Resistance Compression Dead End 1

ycles [HQ/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 25.47
500 25.40

Cycles Resistance Compression Dead End 2
[MQ/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
500 24.80

f
¥
y, N 1
RWE Eurotest Gesellschaft fir Priifung - Engineering - Consulting mbH
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.

Resistance Compression Dead End 3
Cycles [Q/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
a 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%

M 475 26.47
500 26.40

Ay

i» RWE Eurotest Gesellschaft fur Priifung - Engineering - Consulting mbH
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Compression joints: \(\(\
\ L/

Resistance Compression Joint 1

Cycles [pQ/m] Average Initial Difference | Requirement B
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
N
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

|

./\f_[/
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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 2579 more than
450 25.87 50%
475 26.25

-~ 500 26.15

i
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
Py 450 26.78 50%

475 27.11
500 27.02 B

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. OBLLM NONOXEHNA:
Ot IEC 61284

1.2 UsnuteaxHe Ha TOMMNHHUA LUKBN

1.2.1 Uen
TecTbT Ha TOMAVHHWS LMKLI € TWN TECT, Haco4eH KbM yCTaHOBABaHE Ha ABNrocpoyHnTe
ENEeKTPUYECKN XapakTepucTuky Ha TokonposoAsLlaTa crasa.
KoraTo KOHCTpyKUMSTa Ha cyrata OTroBaps Ha W3uCKBaHuATa Ha Tasn Kknaysa, TO ce
o4yakea, Ye B ekcrnnoaraums:
- eNeKTPUYECKOTO CLMNPOTUBMEHNE Ha CbeAVHEHNETO e ocTaHe cTabunHo;
- TemnepaTtypaTta Ha CbeaVHEHUeTo HAMa Aa Haasnwasa TeMnepaTypaTa Ha MpPOBOAHVKA,
KbM KOWTO € CBbp3aH:
- AKO KOHCTPYKLMATA W NpefHa3HayeHneTo Ha CbeAnHeHneTo usnckeat npwnaraHde Ha
M3AUTBAHE 33 KbCO BpPEME Ha npeToBapBaHe, Takuea TOKOBE HAMa [Aa okaxar
HeBnaronpusTHO BL3AENCTBME BBPXY paboTara Ha CbeANHEHNETO

1.2.2. Ctasu

1.2.2.1 O6WM NONOXeHNA
TokonpoBoauMuTe yrK, CLCTOAWM CE OT KOMMpecus U BCUHKA apyrn copmn Ha
MexaHWyeH CbeauHuTen, moraT Aa ObAaT pasgeneHyn Ha ABe OCHOBHU TPynin no
OTHOLIEHME HAa SKOCTTa Ha OMbH: OMbHATA ChLEAMHEHWUS W HeHaTarawy ce CbeAVHEeHWH
(Bux npunoxeHue A ot IEC 61284)

1.2.2.2 PaGoTHuX TemnepaTtypu
ASNUTBAHUSTA 33 LMKbNA Ha 3arpsBaHe, MOCOYEeHW B Tasn TO4ka, Ce OTHAacAT 3a
CbeaMHEeHVeTO, KOeTO Ce W3Non3sa 3a MPOBOAHWUM, WMaLLy CRepHnTe MaxkcumarHo
AONyCTMMM TeMNepaTypy B ekcnnoatauusi:
+ HenpexbcHat Tok < 80 oC
« Temnepatypa Mo Bpeme Ha KbCO CbeANHeHUe < 200 oC

1.2.2.3Knacudpukaums 3a Luenute Ha TecTa
BbMpeKks 4e BCUUKM MONOXWUTENHN CbBMECTHU MPWUNOXEHUA He morar fa 6bpaT AcHO
NaEHTUNLMPaHK, CNesHWTe 1Ba Knaca CTaBu Ce 3aliuTasar 3a uennte Ha TecTa:
« Knac A: coyruTe ce noanarart camo Ha enekTpudeckn LKLl TunuyHn dyru 3a
CTaBUTE OT Knac A ca OfbHaTV CheanHeHna (Buk 1.2.2.1)
« Knac B: dyruTe ce nognarat Ha efekTpu4ecki TOMNMHHA LKW 1 38 KpaTko Bpeme
M3NWUTBaHE Ha npeToBapBaly UMNyNc. TunuuHuTe byrn 3a CbeANHEHNA OT Knac B ca 6es3
HanpexeHune
cTaBu.
KpaTKOCPOYHOTO M3NUTBaHE Ha CBPBXMOTOUHN MMMYMCK CE U3KIO|BA B Knac A, TblA KaTo
KOHCTPYKUMATa Ha ONbBALIOTO CbEAUHEHWE € HOpManHo TOIkoBa MacuBHa, 4e jJda
OTroBaps Ha MexaHU4HUTE N3UCKBaHUA, Ye ToBa N3NUTBaHe He € Heob6X04MMO, OCBEH aKo
byraTa ce CbCTOM OT CMVUPANoBUAHO OHOPMEHM XKML TaMm, KbAETO MbTAT Ha Toka e efBa
nu we 6bae egHaxksa BbB BCUYKM HanpasneHus. Q
Bbnpekn TOBa, WM3NWUTBAHETO Ha KpaTKOTpaiHW npeToBapsalliv VMmynch MoXe fJa ce
W3BBPLUM ¥ NpM CBbP3BaHEe Ha Kiac A, ako e rocTUrHaTo CropasymeHie mexay
JocTaBunKa 1 Kynysava.

1.2.3 TecToBu ob6pasum

1.2.3.1 Obwa
MpeanaraHnTe 3a UNUTBAHETO CbeAVHUTENN Tps6Ba Aa 6bvAaT MAEHTUYHU C TE3n, KOWUTO
ce NOCTaBAT B TbprosckaTa Mpexa.
Baxa TeCcTBaHW [LBE KOMMPECWMOHHU MpuUTACKalWw kpauula v efHo  KOMNPECMOHHO
CbeauHeHue.

1.2.3.2 KoHekTopu ¢ pasnuyHu obxsaTu
OBVKHOBEHO ChEAVHUTENUTE Ce WNWUTBAT Ha BCWYKM KOHUrypauun Ha npoBOAHVKA, 33
KOUTO Te ce NpoeKTupar.
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Bbrpekn ToBa, CbC CbIMacueTo Ha kynyeada, ce paspetuasa ChefHOTO U3KIIoYeHne Aa ce
orpaHuuM BposT Ha U3NUTBAHUSTA: @KO KOHEKTOP®LT € MpoeKTMpaH 3a noeBeve OT €AVH
pasMep Ha NPOBOAHMKA, U3NUTBAHETO TpsiGBa fa 6bAe HanpaBeHo KaKTo Ha Hai-ronemms,
TaKka v Ha Hall-Mankvs pasMep Ha NpoBOAHWLMTE B paMKuTe Ha AoCTaBuvKka. Aeknapupana
rama.

1.2.3.3. noaroToBKa
KOHTaKTHWTE MOBbPXHOCTU Ha CbeAVHWTEeNUTe U NPOBOAHMUUTE CE NOATOTBAT B
CLOTBETCTBME C UHCTPYKUMUTE Ha AOCTaByuKa.

CrneanHuTensaT TpsbBa Aa ce MOHTVPA CTPOro CbIMacHO UHCTPYKLMUTE Ha AOCTaB4YMKa Ha
NPOBOAHMLIM C Pa3mep W TvM, C KOUTO Aa ce u3nonssar He3 no-HaTaTblUHa noaroToska. He
ce NpaBsAT nocneasaLly 3aTaraHus Ha dyrure.

1.2.3.4. [lanHu 3a obpasunTte 3a usnutsaHe
CrnepHUTE TEXHUYECKN SeTaln Ha CbeAUHUTENVTE 3a UMUTBAHE 1 MPOBOAHNLIUTE Tpabea
pa 6baart sanvcaHu, Npean Aa ce U3BBPLUM BCAKO UsnuTBaHe.

KOHEKTOpY
o MpowssoanTen, kaTanoxeH N peepeHTeH Homep;
o Knac Ha cBpb3ku: A nnu B:
, o TexHuka Ha crnofsBaHe: NOArOTOBKa Ha KOHTAKTHU NOBBPXHOCTU, rpech (ako uma
f) Tak1Ba), NOAPOBHOCTU 33 METOAA Ha MOHTaX W MHCTPYMEHTalHa eKnnnposka
MposoaHULN
o cneundukalns;
0 mMaTepwan,

o Pasmep u 3acapatxe,

1.2.4.5 NamepsanHusa
1.2.4.5.1 NamepBaHe Ha CbNPOTUBNEHNETO
CbApOTUBMEHUETO Ha BCSAKO WSNUTBATENHO ChEAMHEHWE U eTanoHeH NPOBOAHWUK ce
“3MepBa Mexay NOTEHUMANHMTE TOYKW, MOHTUPaHW B CbOTBETCTBUE C 1.2.4.3.
EneKkTpn4eckoTo CbMNpOTUBNEHUE Ce M3MepBa Mexay NoTeHUNanHuTe TouKW, oT6enssaHun
BbPXy W3NUTBaHWTe npobu cbrmacHo W3NCKBaHWATA Ha IEC 61284, Touyka 13.4.3 (c
ponbriHenve G), ¢ npasuneH npobeH Tok oT 100A. MsmepBaHeTo Ha CbNPOTUBNEHUETO npwu
BCSIKO U3MepBaHe Ce M3BbpLUBa Npy TeMnepaTypa Ha OKOMHUA BB3AYX + 5 ° C, kaTo ce ma
npeaBua pasnukarta ot okoso 20 ° C c TecTa.
M3amMepBaHeTo Ha CbMPOTUBIIEHNETO Cé M3BbPLIBA C NOCTOAHEH TOK C MarHUTyA HE no-
Bucok oT 10% oOT a.c. vanutaTerneH Tok. BpemeHHWTe TOKOBM BpPBL3KW, W3NON3BaHW 3a
’) W3MepBaHe Ha CbNPOTUBNEHWeTo, TpAbea Aa GbAaT Ha pascTosiHe He No-Manko or 50
b MBbTV AMaMeTbpa Ha NPOBOAHWKA OT CbeAuHeHneTo 1 Tpsibea fa GbAAT HanpaBeHu Taka,
Ye Aa ce OCbLUEeCTBABA (PEKTUBEH KOHTAKT C BCUYKM TE3W HULIKWM Ha NPOBOAHWKE, KOUTO
6uxa 6NN B3ETU NOA BHUMaHWE NPV N34YUCNSBaHeTo HeroBaTa eksusaneHTHa CcenpoTunea.
YpeauTe, U3nonssaHy 3a UsMepBaHe Ha CbnpOTUBNEHNETO, TpsiBBa pa ca ¢ TOYHOCT 40 1% |
wnu 0,5 uQ, koeTo OT ABeTe € Mo-ronsimMo, KoraTo ypeasbT € kannbpupaH cpeLQu(\X
cepTudMLMpaHa CTaHAapTHa NeHTa Ha CbnpoTUBneHne.
1.2.4.5.2 smepBaHe Ha TemnepaTypaTa
TeMnepaTypuTe Ha CbeAUHEHUSTa W ETanoOHHWTE MPOBOAHMLM, BKNIOWUTENTHO okonHata
cpena, ce U3MepBaT C TePMOABOKN UNu € APYr NOAXOAALLM CPEACTBA C TOHYHOCT OT 2°C
unu no-gobpa.
3anucaHaTta TemnepaTtypa Ha dyraTta e Tasu Ha Hai-ropelyara 4acT OT NOBBPXHOCTTA MY.
TepmogBoiikaTa Moxe unu Aa 6bae BkapaHa B Manbsk 0TBOD, NpobuT B CbeANHEHUETO Unn
3aKkpeneH KbM BBbHLLHATa NOBbPXHOCT.
Bbpxy ETanoHHUsA NPOBOAHUK TEPMOABOIKUTE TpsiGBa Aa ObAAT pa3nonoXeHu B cpeaHara
TOUKa U CUFYPHO Pa3nofioKEHU, NN B Manka Aynka, npodbutu B TBbPA MPOBOAHWK, Unu
upes MNMb3raHe nof HULLKATE Ha BbBHLUHWS CIOW Ha MHOTOXMIHWS NPOBOAHWK (BX.
Mpunoxenue B n B na IEC 61284).
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YcTpoiicTeaTa 3a M3MepBaHe Ha TemnepaTypaTa Ha okorHaTa cpeja no Bpeme Ha
U3NUTBAHETO CE MNOCTaBAT Taka, Ye Aa He ce BMUSAST OT pascerBaHeTo Ha TonnuHaTa Ha

un3nurearenHaTta eepura.

1.2.5 MNpoueaypa 3a n3nuTsaHe Ha TONNTUHHUA LUK

1.2.5.1 OBwm nonoxeHus

MN3nMTBaHeTo Ha TOAMANHHNA LMK ce cbCToM oT N UUKNKN Ha eNekTpuyecko HatoBapsaHe.
BposaT Ha uvknute N ce usbupa ot Tabnuuara no-gony:

N Tf (°C)
(umknn) MoBuwaBaHe Ha
TeMneparypara.
1000 70
500 100
100 130
"3 Bceku LuKbn BKMOUBA OTONNIUTENEH Nepuoj, B KONTO U3NUTBATENHUAT TOK Ce 3apexaa oT

uanuTBaTenHUsA TOK, NOCneaBaH OT cnefsall nepnoj Ha oxnaxaaHe ¢ U3KIHYEH TOK.
M3nvTBaHeTo Ha TOMMNHHNA LUMKBI ce U3BbPLIBA C U3NON3BaHe Ha NPOMEHINB TOK
1.2.5.2 ®yrmn ot knac A
1.2.5.2.1 MNpouenypa Ha nsnutsaHe

CveanHeHusTa OT Knac A ce M3nNuTBaT uype3 MeTofa Ha enekTpuMYeckusa UWKbN Ha
HarpsieaHe (N Luknuv), onnucax no-gory.
1) UanuTBaHeTo ce u3BbpLIBA BbPXY CbEAUHEHUNATa, U3rOTBEHU B CbOTBETCTBME C TOYKa
1.2.3.3. cnep Kato 4YeTupuTe CbheAUHeHWs ca NocTaBeHW B U3NUTBaTenHus Bb3en, HO
npeay TONMUHHKA UUKBA, CbNPOTUBIIEHNETO Ha BCAKO CheanHEHNe U CbNPOTUBMNEHUETO Ha
eTanoHHUs MPOBOZHWK Ce u3mepBaT, Kakto e nocouyeHo B 1.2.4.5.1. Kato ce B3eme
npeaBui AbJKMHATaA Ha CbEQUHEHWETO, Toraea Ce M3YUCNABa CbMPOTUBIEHUETO Ha
EKBUBaNeHTHa Ab/MKUHA Ha eTarnoHHUSA NMPOBOAHUK.
2.) Cnepn ToBa TOKbT 3a W3NUTBaHe MNpemuHaBa rnpes ycrpoicTesoto. CroHOCTTa M
MPOABIMKATENHOCTTa Ha M3nUTBaTENHUA Tok Tpabea ga 6baarT Takuea, ye Aa nosuwar
TemMnepaTypaTta Ha eTanoHHua npoeogHuk go Tf + 50C, Bk Tabnuuarta Hap okonHaTa
cpenda 1 ga noggbpaT Tasu Temnepartypa B npogbrxkeHne Ha 30 MuHyTW. Paspeluasa ce

"‘3 W3NON3BaHETO Ha MbpBOHa4YaneH TOK CbC CTOWHOCT He no-ronsma ot 150% ot
n3nuTBaTENHWA TOK, 32 Aa Ce OCUrypy yCKOpeHo 3apacTBaHe, 3a fja ce Hamanu BpeMeTo 3a
nosuvwwaBaHe Ha npoBogHuka ao Tf + 5 ° C Hap okoriHarta cpefa.
3) B kpas Ha oTonnUTenHUsa nepuog TOKbLT C& MNpeKbCcBa N NPOBOAHUKBT Ce ocTasA Aa ce
oxnagn po 5 ° C Hap okonHaTa cpepa. [Jonycka ce npvHyAMTENHO oxna)kpaHe 3a
HamansBaHe Ha BpeMeBUs LMKbI. .
4) Tasu nocnegosBaTenHocT Ha paboTa ce nosTaps, Taka ye ga ce npunarat 0.1N umkbn
(£ 0.02 N ynkbna) 3a oToNMNEeHUe N oxnaxaaHe.
5) B eauH cnyyain no Bpeme Ha nocnegHute net uukena Ha 0.1N uyukena, Temneparypara
Ha NPOBOAHMKA M TemnepaTypaTa Ha BCAKO CbheAuHeHue Tpsbsa ga ce vM3amepsaT rpes
nocnegHute 15 MuHyTH oT 30-MUHYTEH Nepuon.
6) Cnepn ToBa ycTpolcTBOTO TpsibBa fa ce oCTaBWu Aa ce Oxnagu O OKonHarta cpefa, a
CBbMPOTUBIIEHNETO Ha BCAKO CbefiMHEHME ce U3MepBa 1 3anucBea.
7) Cnep ToBa TONMMHHUAT UMKBN TpAGBa Aa NPOABLIKU C U3SMEpBaHe Ha TemnepaTtypaTa v
cbnpoTUBNEHNeTOo B Kpasi Ha Bcekn 0,1 N uukbn, gokato 6baaT 3asbpruerHn 0,5 N uykbna.
8) Crieq TtoBa ce ussbpwwsaTt owe 0,5 N unkena ¢ nsmepsaHe Ha CLNPOTUBIEHNETO Ha
Bcekut 0,05 N uukbna n nsmepsaHe Ha Temneparypata Ha Bceku 0,1 N uykbna
CveavHenusTa He Tpabsa aa ce saTaraT unu perynnpar ro BpeMe Ha U3NUTBaHeTo.
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1.2.5.2.2 Kputepuu 3a npnemaHe (CbefnHeHuUs oT knac A) |
Bcsika CbBMECTHa 4acT OTroBaps Ha cnegHuTe Kputepun. \ W
1) HauasHOTO CbNPOTUBIEHNE HA CbEANHEHNETO HE Tpsbea fa ce paanidasa c noseye or
30% OT CpeAHaTa CTOWHOCT Ha MbPBOHAYANHOTO CbMPOTUBIEHUE Ha BCRKa OT YeTupute
cbeavHeHuns, crnobexn 3a nsnuteaHe.
2) TemneparypaTa Ha NOBbPXHOCTTA Ha CbEANHEHMNETO, namepeHa Ha Bcekn 0,1 N LUMKBNa,
KoraTo NpoTU4Ya TOK Ha wusnuTeaHe, He TpsibBa Aa HafBuWaBa Tasy Ha eTanoHHWA
NPOBOAHMUK.
3) EneKTpuyeckoTo CbNpoTVBNEHNE Ha CbeANHEeHNETo, namepeHo B kpas Ha Bcekn 0,1 N
UMKbNa fpu TemnepaTypa Ha okonHaTta cpeja, He Tpsibea pa Hapsuwasa 75% OT
M3MepeHOTO CbMNPOTUBNEHUE Ha eKBMBaNEHTHaTa AbIKHA Ha eTanoHHUA NPOBOAHMK.
4) CpeHOTO CbMpPOTUBIIEHNEe Ha CbeAMHEHUETO Npes nocriegHns 0,5 N umksn He Tpsabsa
[1a Ha/iBULLIABA MbPBOHAYANHOTO ChMNPOTUBIEHNE Ha CEAVHEHNETO C NoBEHE ot 50%.
5) Mpacdvka Ha cbnpoTMBaTta cpelly Bpos Ha uuknuTe TpabGBa Aa AoKaxe C pasymHa
BEPOSATHOCT, Y€ MOBULLIABAHETO HA CbMPOTUBIIEHNETO NPe3 NoCNearuTe 0.5 N ynkbna e He
noseve oT 15% OT cpeAHOTO CbNPOTUBIIEHVE 3a CblUKA Nepuoa. MeToabT, U3nonssaH 3a
onpegensHe Ha Tasu BepoATHOCT, TpAGBa Aa 6bae B choteeTcTBUE C mpunoxeHue [l Ha
IEC 61284.

MapameTpu Ha TecTa:

CrapTupaHe Ha TectoBus umuken: 15.01.2016

KpaeH uMKbN Ha TeCTOBUS LWKbLIT 17.02.2016
O6pasel 3a U3NUTBaHE: 4 KOMNpecpaLLy ryxu Muan
2 KOMNPECUOHHN dyrn

ACSR 400

Knacudukauus Ha ctaeuTe: knac A

Bpoi umknu 500

Makc. Temnepatypa 80 ° C
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3 Test set-up
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4. TecTOBM pe3ynTaTu:

4.1. MbpBOHAYarHo CbpoTUBrieHWe 3a Bpb3kuTe (BIK 1.2.5.2.2-1)

OnbvBaTenHu Knemu;

RWE Eurotest GmbH - Electrotechnical Testing Laboratory

MbpBOHAYa Pasnuka ot
Enek. ano NbpBOHaya
CuvnpoTtusn nHo
N3nenve eHMe CBNpPOTUBII CBLAPOTVEN N3ncksaHe PesynTar
eHne
eHune
[HQ/m] [uQ/m] [%]
S R1 25.34 -0.8 MpemuHaT
05) makc. £30%
< R2 24.78 -2.98 oT MpemuHaT
3 T 25 54 nbpBoHa4an
3} ' HOTO
§ R3 25.45 -0.36 cLnpoTUBHE MpemuHaT
4 Hue
@) R4 26.60 415 MpemuHar
CrepunHuTenn samexgycrenbne:
NwpBoHaYa Pasnuka ot
En. ano NbpBOHa4a
CovnpoTuen NTHOTO
Nspnenue eHUE CrnpoTusn CBLNPOTUBN WanckBaHe PesynTtar
eHune
eHne
[HQ/m] [HQ/m] [%]
) R5 25.58 -2.30 Passed
: 2 makc. £30%
= oT
o G R6 26.46 1.06 Passed
gL nbpBOHaYar
a O 26.18
oz R7 25,74 -1.68 HoTo Passed
3 ‘ : cbRpoTUBNE as
02) Hue
R8 26.95 2.92 Passed
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U3nbsiHeHU ca KpuTepum 3a NnpMemaHe cbranacHo 1.2.5.2.2-1
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N3uckeaHe: HayanHoTO CLNPOTMBNEHUE Ha CbeQUHEHNETO He Tpsbsa Aa ce pasnuyasa
noseye oT 30% OT cpeAHaTa CTOMHOCT Ha MbpPBOHaYarHOTO CBLMPOTMBNEHWE Ha BcsAKka OT
| YeTupuTe cbeanHeHusi, crnobeHun 3a n3nuTeaHe.
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4.2. MoBbPXHOCTHA TemnepaTypa Ha dyrute (Bux 1.2.5.2.2-2)

OnbBarenHy Knemu:

Temperatures of Dead End clamps

20

80 L N— _ g - ——— )

70
Q
g &0 e T conductor
550 = T_amibient
o = y
gf. 40 e Dead end 1
£ ad end 2
5 Dead en

I wmanen Dead end 3
20 N s Dead end 4
10
0 100 200 300 400 500
Cycle

CbeaunHuTeny 3a Mexaycrbnbne:

Temperature of Compression joints:

a0
70
&
8 60 amsse T _conductor
§ wwee T ambient ,
I
()] joint 1 Q@
Q.
}_qE_) e jOINT 2
D) e - = o . amioint 3
10 joint 4

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

MaucksaHe: TemnepaTypaTta Ha CbeAVHEeHNeTo, n3MepeHa Ha BCEKU 0,1 N uwkwna, Korato
npoTHya TOK Ha U3nuTBaHe, He TpsibBa Aa HafBULLABa Tasn Ha eTaoHHNA NpoOBOAHMK

AN
{ RWE Eurotest Gesellschaft fir 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. EneKTpu4ecko CbNpoTyBIieHue Ha cyruTe (Bx 1.2.5.2.2-3)

OnbBaTeriHn KrneMu:

Electr. Resistance of Deda End Clamps

60

o
<

Y
(&)

s, | _CONJUCtOr

—-—-_-"_-—_--§

o e Limit

e ——— s T — R Dead End 1

s R Doad End 2

Resistance [uQ/m]
w
(o]

20
v R Dead End 3

FO e o o o e e e v o . - i R Dead End 4

0 50 100 150 200 250 300 350 400 450 500

Cycles

CbeanHUTEnNy 3a MexaycTenone

Electr. Resistence of Compresion Joints

50
45 et e
40
a e T _conductor
S 10 .
o B s R e T —— wm e | Mt
Q25 e — = .
5 =R Joint 1
220 s R JOINE 2
E 15 ,
jod meees R JoiNt 3
10 R Joint4 <2 J
5
0

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

M3uckBaHe: ENexTpuyeckoTo ChnpoTvBeHNE Ha CbEANHEHNETO, USMEPEHO B Kpas Ha BCEKN 0,1
N uukbna npy TemnepaTtypa Ha okorHaTa cpeaa, He Tpabea ga Hagevwasa 75% OT N3mMepeHoTo
CbNPOTUBIIEHME Ha EKBMBANEHTHaTa AbIIKUHA Ha eTanoHHWA NPOBOAHMUK

WM3nBLAHEHU ca KpUTEepuM 3a npuemane cbrnacHo 1.2.5.2-3
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4.4, CpepiHa YCTONYMBOCT Ha CbeAVHEHVETO Npes nocneaHuTe 0.5 N uukbna (BUX 1._@)\5.2 -4)

OnwbBaTenHun Krnemu:

m CunpoTtusneHne OnbeaTtenHu Knemu 1
K [uQ/m] CpepHo HavanHo Pasznuka NauckBaHe
250 25.85
275 25.49
300 24.84
325 24.93 CpenHoTo
350 25.48 cbnpoTuBeHne
375 25.29 25.26 25.34 0A17% | heTPAdBala | hnemunan
200 25 28 HagBvWwasa
425 25'11 MbpBOHA4YaNHoOTo
. 50%
450 25.08 ©ouR
475 25.47
m 500 25.40
Linknu CbnpoTusnenne OnbBaTenHu Knemu 2
[MQ/m] CpegHo Havanuo Pasznuka W3uckBaHe
250 2555 |
275 24.90
300 25.21
325 25.32 CpeaHoto
350 54 90 cbnpoTMBreHne
375 2470 | 25.05 24.78 1.09% He TpAbBAa A3 | |heyyumHan
400 2500 HagBvLWaBa
425 24-85 MbpBOHAYANIHOTO
. [+)
450 25.42 ¢ 50%
) 475 24.87
] 500 24.80

/\J\ RWE Eurotest Gesellschaft fiir Priifung - Engineering - Consulting 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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CounpoTtuBneHve OnbBarenHu Knemu 3
Luknu [Q/m] CpeaHo HavanHo Pasnuka M3uckeaHe
250 25.36
275 25.27
300 25.36
325 25.47 Cpearoro
350 5 94 CbnNpoTUBIEHNE
375 25.73 25.63 2545 0.72% He TpABBa Aa | hhevpuHan
HaABULLIaBA
Zgg ggg; NbPBOHAYANHOTO
. o)
450 25,58 c 50%
(") 475 25.91
‘ 500 25.86
Linknm CunpoTtuenetue OnbBatentu Knemu 4 ]
[HQ/m] CpeanHo HavanHo Pasnuka M3uckeaHe
250 27.13
275 26.35
300 25.53
325 25.67 Cpearoro
350 56.52 CLMNPOTUBSIEHNE
375 26.29 26.22 26.60 1,42 He TPAbBA A | Lo yyman
200 26 22 HaaBvWwasa
425 2607 I'l'prOH;;;J‘IHOTO
~ 450 25.75 ¢ ou
W 475 26.47
500 26.40
4}
.

H ' RWE Eurotest Gesellschaft fir Priifung - Engineering - Consulting mbH
/Unterste—Wﬂms—StraI’Se 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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CueauHuTen 3a Mexaycrunbue 1
Uunn [nQ/m] CpegHo HauanHo Passnuka W3ucksaHe
250 26.01
275 25.54
300 25.33 c
325 25.47 PEAHOTO
350 2572 CbnpoTUBNEHne
375 25.55 25.60 2558 0.07% He TpA0BA A3 | | hoyvyHan
400 2561 HagBuilaBa
425 5545 ﬂprOHgg;ﬂHOTO
450 25.56 M
475 25.72
D 500 25.62
Linknu CheauHuTen 3a MexaycTbnbue 2
[pQ/m] CpeaHo HavanHo Paanuka M3uckBaHe
250 25.97
275 26.19
300 26.29
325 26.44 Cpearoro
350 26.78 cbnpoTvBeHne
375 26.56 26.48 26.46 0.10% | HETP0BAAA | oemunan
400 26.63 HaaBuLasa
425 26.47 I'I'prOHa‘-lsﬂHOTO
) 450 26.54 ¢ 50%
475 26.77
500 26.68

J

RWE Eurotest Gesellschaft fir Priifung - Engineering - Consulting mbH
Unterste-Wilms-Strape 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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CbhenuHuTen 3a Mexayctonove 3

Huknu [uQ/m] CpegHo HavanHo Paznuka U3uckBaHe
250 25.71
275 25.74
300 25.64
325 25.77 Cpearoto
350 26.26 cenpoTuBeHne
375 26.06 25.92 2574 0.70% He TpAGBa A3 | | hopyman
400 25 02 HagsuLLaBa
425 25 79 ﬂprOHgg;ﬂHOTO
450 2587 A
475 26.25
500 26.15

Lnknn CveauHUTEN 3a MeXAYCTbLN6Kue 4

[uQ/m] CpengHo HavanHo Pasnuka U3ncksaHe

250 26.50
275 26.19
300 26.52
325 26.67 CpeatoTo
350 27.11 cbripoTmnBneHune
375 26.92 26.80 26.95 -0.54% He TpAGBa A | o muKan
400 27.10 HaaBuwiaea
425 26.91 nprOHgg;ﬂHOTO
450 26.78 S
475 27.11
500 27.02

M3ucksaHe: CpeHOTO CbMNPOTUBIEHUE Ha CbeanHeHneTo npes nocrnieaHuTe 0,5 N unkbna He:£
Tpabsa oa HaABWWABA MbPBOHAYANHOTO CHMNPOTUBIEHNE HA CheAMHEeHNETO ¢ noseye oT 50%

M3nbnHeHU ca KpUTepUmn 3a NpuemaHe cbriacHo 1.2.5.2-4

5. 3aknwuyerue
OnveamenHama knema Kam.Ne 175 840.2 u cveduHumensa 3a mexdycmuvabue
Kam. Ne166 840.2, npemuHaxa mecma u roKpuxa usuckeaHuam croped IEC 61284

UnTerste-Wllms Strafe 52 - D-44143 Dortmund - Tel: +49 (0)231 / 438 - 2861 - Fax: +49 {0)231 / 438 ~ 2634 .« E-Mafl: info@rweeurotest.com
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Testing Test report No. : i\
laboratory 297/1/2017 X/

cl34A

ELBA, a. s., Ceskoslovenskej armady 264/58, 967 01 Kremnica,
www.elba.sk , Phone: +421 (0) 45 6704 143, E-mail : elba@elba.sk

TEST REPORT

Number : 297/1/2017

Number of pages : 5

Customer - address : ELBA, a. s. - Usek predaja, Ceskoslovenskej armady 264/58,
967 01 Kremnica

Tested object : LISOVANA SPOJKA tahova pre vodi¢ AC0400 - 166 840.2

Testing standard : STN EN 61284, STN EN ISO 1461, STN ISO 2178, (PP - 231)

Acceptance date of the tested object : 17.07.2017

Number of the tested samples : 3 pcs

Test carried by : Name : Peter Papanek
... _ . Testing Technician
Position :
Date: 17.07.2017 _—7— P
Signature : ( Zal

....................................................... 3annueHo no un. 36a, an.3 or 30M

r &_, .
Test results approved by : Name : Ing. Marian Marko Q*ﬁ‘)
Head of Quality
Position : Management Department

Date: 17.07.2017 ., BEBEL .-
Si _ S 4 KREMNICA
ignature: 3anuueHo no un. 36a, an.3 or 30M v

LW R T

This protocol is confidential and stall not be provided to third parties without the written approval of the customer. The test
results relate only to the sample tested and do not repalce other documents. This protocol shall not be reproduced in any case
except in full without the written approval of the laboratory.

* _ UNSUITABLE DATAS TO BE SCRATCHED OUT

o |
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Testing Test report No. : Y\ﬂ\ i Page No.:
laboratory 297/1/2017 WOl s
TEST REPORT
DATE OF THE TYPE TEST : 17.07.2017
DESCRIPTION : LISOVANA SPOJKA tahova pre vodi& AC0400
TYPE : 166 840.2

TESTING PROCESS

TESTING MACHINE : ZDL 40 Digit. thermometer ELCOMETER
RANGE : (0 - 400) kN (-9,9 -+50)°C (0 - 1200) um
LICENSE No.: 18-004 17-262 19-012

TEMPERATURE : 23,5°C
NUMBER OF SAMPLES : 3 pcs
CONDOCTOR : ACSR ACO 400 @ 27,24 mm
MATHEMATICAL STRENGTH OF CONDUCTOR - RTS: 120,48 kN
GUARANTED BREAKING STRENGTH - SMFL: 114,5kN

* _ UNSUITABLE DATAS TO BE SCRATCHED OUT

==
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Test report No. :
297/1/2017

Testing
laboratory

TEST RESULTS

1. VISUAL EXAMINATION
According to STN EN 61284, Clause 7

MANUFACTURER'S LOGO... E... AND MARKING...166 840.2...,
OTHER MARKING ...07/17.... SHOULD BE DURABLE AND LEGIBLE.

Result : Tested Samples ACCEPTABLE / NOT-ACOERPTABEE *

2 VERIFICATION OF DIMENSIONS AND MATERIALS:
According to STN EN 61284, Clause 8

Measurad Measurad dimensions [mm]

d'";en';_sr;]" ns 1 2 3 4 5 A‘[’r‘f:ige
200" 4 200,2 200,3 200,4 - - 200,3
$20%%% 4 20,1 20,1 20,1 - - 20,1
?95*% 10 96 95 - - 9,6
730" 4 731 730,8 730,2 - - 730,5
p48™" 48 482 48,1 i - 282
@30*% 30 30,2 30,1 - - 30,1

MATERIAL VERIFICATION : VERIFIED.

Result : Tested Samples ACCEPTABLE / NOTASSERFARBIE *

3. CORROSION PROTECTION TESTS
According to STN EN 61284, Clause 9, STN EN ISO 1461, STN ISO 2178

Corrosion Protection Test Results [um] %{g\\)
Sample Reading number Average
No. 1 2 3 4 5 [um]
1. 91 97 88 113 91 96
2, 102 109 90 84 107 98
3. 78 93 88 108 92 92
4. 91 89 102 101 85 94
Result : Tested Samples ACCEPTABLE / NOTACCEPTABEE™*

Requirements Standart STN EN 1SO 1461.

¥ - UNSUITABLE DATAS TO BE SCRATCHED OUT

A
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Test report No. :

297/1/2017 W?’f
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Page No.:
4/5

4. MECHANICAL TESTS
According to STN EN 61284, Clause 11.5.1

4.1 DAMAGE AND FAILURE TEST

- 150 - 42/3 - 05/09

: Breaking
Sampie Strength Bregicat Type and place of failure
No. [kN]
[kN]
20 % RTS 241 Marking - no damage
60 % Holding time 10 min. - inspection of conductor
65,1 o
SMFL slipping - no damage
1. 114.5 —— = -
Holding time 1 min. - inspection of conductor
1 SMFL 114.5 .
slipping - no damage
- 117,1 Broken conductor
20 % RTS 241 Marking - no damage
60 % Holding time 10 min. - inspection of conductor
65,1 A
SMFL slipping - no damage
2. 114.5 e e -
1 SMFL 114.5 H_old!ng time 1 min. - inspection of conductor
slipping - no damage
- 115,4 Broken conductor
20 % RTS 241 Marking - no damage
60 % Holding time 10 min. - inspection of conductor
65,1 o
SMFL slipping - no damage
3. 114.5 Holding time 1 min. - inspection of conduct
1 SMFL 114.5 olding time in. - inspection nductor
slipping - no damage
- 116,9 Broken conductor
Result : Tested Samples ACCEPTABLE / ROTACCEPTABLE™

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

6. CONCLUSION :

N

TESTED SAMPLES MET / BiS-NOT-MES® REQUIREMENTS OF STANDARTS
STN EN 61284, STN EN 1SO 1461, STN I1SO 2178, (PP - 231).

% . UNSUITABLE DATAS TO BE SCRATCHED OUT
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WanuTeaTenHa MpoTOKON OT U3NUTAHUA: g Crpanuua:
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cL3A

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

NPOTOKON OT U3NMUTAHWUA

Howmep: 297/1/2017

CtpaHuum: 5

Mopwbuuten : ELBA, a.s. — Tbproscku oTaen, Geskoslovenskej armady 264/58, 967
01 Kremnica

UanuTBaH NPOAYKT: CbEOWHWUTEN 3A MEXXIOYCTBIBUE MNPECOB 3a
NPOBOAHMK AC0400 - 166 840.2

CraHpapT 3a UsnuTaHnsa. STN EN 61284, STN EN ISO 1461, STN IS0 2178, (PP -
231)

[ata Ha npyemaHe Ha NPOAYKTA. 17.07.2017

Bpoit obpasuu: 3 pcs

W38 bplUNn U3NUTaHUATA! Wme: Peter Papanek

JrbxHOCT: MsnuTB. TeXHWUK
Oata: 17.07.2017

Moanuc:

OueHun n3nUTaHusTa: Nme: Ing. Marian Marko RQX

OnbxHocT: 3asexaatl nabopartopusi
Nata 17.07.2017

MNoanuc:

TIpoTOKO/Ia OT U3NKTBAHE € koHHAEHIHA/IEH 1 He MOXe a 6b/e IPEeAOCTABSAH Ha TPETH JIMIA 6e3 MUCMEHO ChIJIACHe Ha KJINeHTA.
Peay/ITaTHTe OT U3NMTBAHETC C& OTHACAT CaMo /10 06EKTHTE Ha M3IUTBAHETO K He 3aMeHaT ZpyTH goxkyMenTH, To3H TPOTOKOJ HE
Moxe fia Gbe Pa3MHOXKABaH B HUKAKbB cy4ait 6e3 MHCMEHO ChIIACKe 32 1a60paTOPHsITA 32 U3NHUTBAHE,

* . HecLOTBETCTBALLLOTO 2 Ce 3a4epkre Mpesoa: Vnusan Vinnes




NznuTBaTenHa
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MpoToKon OoT U3NUTaHKsA: CTpaHuua:

297/1/2017

NPOTOKON OT U3NUTAHUA

OATA HA U3NUTAHUA: 17.07.2017
nPOAOYKT: CBHEOVHWTEN 3A MEXOYCTBNEME NMPECOB 3a
nposoaHvk AC0400
TUM: 166 840.2
METOO HA U3NUTBAHE
WU3NUTBATENEH YPEL : ZDL 40 Lndpos TepMOMETHP ELCOMETER

OBXBAT :| (0-400)kN (-9,9 - +50)° C (0 - 1200) ym
MALEHS3 : 18-004 1 17-262 19-012

TEMIMEPATYPA: 235°C

EPOVI OBPA3LM: 3 6p.
NPOBOOHMK : ACSR ACO 400 @ 27,24 mm

VN3UYUCTEHO YCUIME HA MPOBOAHVIKA - RTS: 120,48 kN

FAPAHTUPAHO PA3PYLLABALLO YCUIIUE ~ SMFL :

% . HecHOTBETCTBALIOTO [la ¢ 3a4epKkHe

114,5 kN

Mpesoa: VinuaH Unves

T =
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nabopatopus 297/1/12017

CrtpaHuua:
3/5

PE3YNTATY OT U3NMUTAHUATA

1. BU3YAIJIEH OMMENQ
CwrnacHo EN 61284, yacT 7

3HAK HA UBPABOTKA ...... E ..... W O3HAYEHUETO ...166 840.2...,
CNEOBALLO O3HAYEHUE... 07/17... CA TPAVHV U YUETUMW.

Pesynrar: N3nuTeaHus obpaset, CBHOTBETCTBA/ HECHLOTBETCTBA *.

2. KOHTPOI1 HA PABMEPUTE U MATEPUATIA
CbrracHo EN 61284, yacTt 8

U3MepBaHu W3mepeHu pasmepu [mm]
pasmepu 1 5 3 4 5 OcpeaHeHo
[mm] [mm]
200" 4 200.2 200.3 200.4 - - 200.3
%20 0% 20.1 20.1 20.1 - - 20.1
095" 4 10 9.6 95 - - 9.6
730" 4 731 730.8 730.2 - - 730.5
¢ 48" 4 48 48.2 48.1 - ; 48.2
30, 30 30.2 30.1 - - 30.1

MPOBEPKA HA MATEPUATA — MPOBEPEH. ,

PesynTaT: n3nuteaxus obpaseul CbOTBETCTBA /| HECBLOTBETCTBA *.

3. IPOBEPKA HA AHTUKOPO3WOHHA 3ALINTA

Curiacho STN EN 61284, Yact 9, STN EN ISO 1461, STN ISO 2178 w
PesynTaTy oT NpoBepKa Ha aHTMKOPO3MOHHOTO NOKpUTME [um]
O6pasel OT4yeTeHU CTOMHOCTH CpeaHo

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. 91 89 102 101 85 94

Pesynrar: lanureaHuTe O6pasuy CbOTBETCTBAT / HECHLOTBETCTBAT
Ha uanckeaHusiTa Ha craHaapt STN EN ISO 1461.

* _ HeChOTBETCTBALLOTO fla ce 3a4epKHe MNpesop; UnusH Vinves

N,
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MpoTokon OT U3NUTaHUA: \ \
297/1/2017

F - 150 - 42/3 - 05/09
CTtpaHuua:

4/5

4, MEXAHUYHU U3MUTAHUA

CuriacHo STN EN 61284, YacTt 11.5.1

4.1 U3MATAHUA C MEXAHUYHO YBPEXOAHE 1 PA3PYLLABAHE

5. SAKITIOYEHUA :

N3MUTAHUTE OBPALM CBOTBETCTBAT / HECBHOTBETCTBAT HA M3NCKBAHUATA HA
STN EN 61284, STN EN ISO 1461, STN ISO 2178; (PP - 231).

% - HeCHOTBETCTBALLOTO Aa Ce 3avepkHe

PaspywaBauio
OGpasew, ycunue PaszpylueHune npu Bup v MAcTO Ha noBpeaara
No. [kN]
[kN]
20 % RTS 241 MapkupaHe — 6e3 nospeaa
60 % 65.1 3agbpxade 3a 10 MUHYTH — NpoBepKa
1 114.5 SMFL ! npUNTb3BaHeTo Ha NPoBOAHWKA — 6e3 nospeaa
' ’ 3agbpkaHe 3a 1 MUH. — nposepka
1 SMFL 114,5
NPUNITL3BaHETO Ha NPOBOAHMKE — He3 nospeaa
- 1171 CkbcaH NPOBOOHNK
20 % RTS 24,1 MapkupaHe — 6e3 noepeaa
60 % 3agbpxkaHe 3a 10 MMHYTY — npoBepka
65,1
2. 114.5 SMFL NpUNIL3BaHETO Ha NPOBOAHNUKA — 6e3 nospeqa
’ 3agbpxaHe 3a 1 MUH. — npoBepka
1 SMFL 114,5
npUNTb3BaHeTo Ha NPoBOAHUKE — 6e3 nospeaa
- 115,4 CKbCaH NpoBOAHUK
20 % RTS 241 MapkupaHe — 6e3 nospeja
60 % 3aabpaHe 3a 10 MUHYTW — NpoBepKa
SM 65,1
3, 114,5 FL npUNITb3BaHeTO Ha NPOBOAHMKE — 6e3 noBpeaa
1 SMFL 114,5 3aabpxaHe 3a 1 MUH. — npoBepka .
NpUrb3BaHeTo Ha NPOBOAHWKE — 6e3 noepena
- 116,9 CKbCaH NPoBOAHUK
Pesyntar: l3nuTBaHuTe ob6pasum ca NPUEMNUBU | HEARPUEMAUBYU * ,

“QS)

Mpesog: Nnuax Nnves
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DIk ENIST SUTEINS K/

Test report
Ne 16_145-3 Version: 11
N Customer : ELBA, a. s. - Usek predaja, Ceskoslovenskej arméady
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 ; According IEC 61284
Test carried out : Heat cycle test
Test result : The compression dead end clamp 175 840.2 and the

compression joint Ne166 840.2, passed the test, and
fulfilled the requirements given in [EC 61284

Specialist testers : H. Walter, A. Schliter
O o
3a/n4veHo no 4yna. 36a, an.3 ot 30I1
— . o
H. Walter / A. Schilter
Dortmund, 18.02.2016 Test engineer Test engineer



RWE Eurotest GmbH - Electrotechnical Testing Laboratory

1. General: ' .,/\}\ %
Out of IEC 61284 ' .;/‘ﬁl’

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-tension

(}\ joints.

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.
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