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Clause

Requirement — Test

Result - Remark \

o

potential points as indicated in Figure 3 and annex
B

Precision of resistance measurements, indirect
method

voltage: max. + 0,5 % or 10 WV,
actual PreciSion ...

+0,5%

current: max. £ 0,5 % or £0,1 A,
actual precision.....rni e

+05%

Precision of resistance measurements, direct
method: better than £1 % or 0,5 pQ,
actual PreciSion ... :

N/A

e 6'2.2

Temperature measurements

stages as specified in 6.3

the temperature of connectors and reference
conductor measured at the points as indicated in
Figure 3

Figure 3a, 3b

thermocouples used as reference method

Yes

total accuracy of temperature measurements:
+2 °C or better, actual accuracy

1jx1.0°C

6.3

Heat cycle test

power frequency current used

AC 50 Hz

6.3.1

First heat cycle

6.3.1a)

Non insulation-piercing through connectors and
terminal lugs

Sample No. 1.1...1.6

current is circulated in the test loop, bringing the
reference conductor to 120 °C at equillbrium

measured temperature of the median connector ..

100,1 °C

reference conductor temperature
{120 °C = @r £ 140 °C)

...........................................

t1121.5°C

equilibrium current iy . :

165 A

6.3.1 b)

Non insulation-piercing branch connectors

test circuit according to

[ Figure 1 [] Figure 2

current is circulated in the test loop, bringing the
reference conductor to 120 °C at equilibrium

gurrent in all individual branch adjusted so that
each branch reference temperature is the same as
the main reference temperature

measured temperature of the median connector ...

reference conductor temperature

(120 °C < ®g < 140 °C) / e
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PN-EN 61238-1 _ )
Clause Requirement — Test Result - RemU Verdict
equilibrium current Iy : —
6.3.1 ¢} Insulation-piercing connectors (IPC) N/A
test circuit according to (I Figure 1 ] Figure 2 —
isolated reference conductor used N/A
permitted temperature of the cable ... : s
temperature of the median connector is set N/A
10 K above permitted temperature of the cable
measured temperature of the median connector . —
temperature of the reference conductor(s) is(are) N/A
set max.15 K above permitted temperature of the
cable
temperature of the isolated reference conductor(s) N/A
at eQUIBDFIUM oo e :
equilibrium current by ... : e
6.3.2 Second heat cycle Sample No. 1.1...1.6 —
current is circulated in the loop until the main 120°C +126°C P
reference conductor temperature reaches the
value O determined in 6.3.1 with a tolerance of
+6 °C
the median connector temperature is stable within P
2 °C over a 10 min period
current flow time (£1) .o, 1 {34 min —
accelerated heating used [Jyes X No —
accelerated heating time ..., : 10 min s
accelerated heating time according to Table 1 N/A
cooling ime () v e, 2 {11 min —_
After cooling, the temperature of all connectors P
and the reference conductor £ 35 °C
accelerated cooling used with ambient air Yes [1No —_
6.3.3 Subsequent heat cycles Sample No. 1.1...1.6 —
a total of 1000 heat cycles performed P
Measurements performed at the following cycles: —_
Class A: 0, 200 (before and after short-circuit test), P
250, then every 75
Class B: 0, 250, then every 75 N/A
cold resistance and temperature of each connector | See TABLE 1 P
and reference conductor/conductors measured
maximum temperature of each connector See TABLE 2
measured

TRF No, IEC81238_1A
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PN-EN 61238-1
Clause Reqguirement ~ Test Resuit - Remark ‘ Ver@ot
\
6.3.4 Short-circuit tests (for Class A connectors only) Sample No. 1.1...1.8 P
six short circuits applied after the 200th heat cycle
ShOM=CIrCUIt GLITENE covvvveecer e reemmvesssesnenennns | 2,58 KA + 2,63 KA —
short-gircuit current raises the reference ' P
conductors from a temperature of 235 °C to a
temperature between 250 °C and 270 °C
measured temperature of the reference conductor: 1252,6 °C + 259,8 °C P
duration of the short-circuit current P
(15 below 25 kA, <5 s above 25 kA) ..ot | 1,318+ 1,36 8
the test loop cooled fo a temperature = 35 °C after P
each short circuit
16.4 Assessment of results P
Calculated parameters: —
connector resistance factor k, calculated according , —
toannex E, clause B2 vveinioineinnnennt | 388 TABLE 3
initial scatter &, between the six initial values of k P
measured prior to heat cycling, calculated
according to annex E, clause E.3 ... | See TABLE 4
mean scatter 5, between the six values of & P
averaged over the last 11 measurement intervals,
calculated according to annex E, clause E4 .......: |See TABLE S
change in resistance factor D for each of the six P
connectors, calculated according to annex E,
CIAUSE BB woovvvrsemssirieeessseeereesssssesssssssnssseeenn - | 968 TABLE 6
resistance factor ratio A calculated according to P
annex B, claus@ E.B ....ocevcirennrncrceeseeennnns 11See TABLE 7
maximum temperature @nax oh each connector, P
[ recorded according to annex E, clause E.7 ........... | See TABLE 2
6.5 Requirements P
more than four connectors satisfy the requirements N/A
shown in table 2
one full re-test performed OJYes [(INo —
six connectors satisfy the requirements shown in P
table 2
values of & do not exceed 0,3 P
values of fdo not exceed 0,3 P
values of D do not exceed 0,15
values of A do not exceed 2,0
values of Gyax do Nnot exceed Gy
B
l‘:\ L
+ TRF No. [EC61238.1A
R
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Clause Requirement — Test Resutg - Remark Verdict
L

Mechanical tests P
7.4 Test methoed —

the test is made on three connectors different from | Sample No. 1.7...1.9 P
those used for the electrical test :

connectors are fitted as for the electrical test of 6.1

the conductoer lengths, between connectors or
between connector and tensile test machine jaws,
are more than 500 mm

the rate of application of the load do not exceed P
10 N/mm? of cross-section per second

7.2 Requirements

tensile force applied during one minute Conductor of 25 mm? Al; 1 min
force for aluminium, (40xA [mm?], max. 20 000) .. : {1000 N
force for copper, (60xA [mm?], max. 20 000) ....... : N/A

in case the connector is electrically tested for N/A
conductors with difference cross-sectional area,
the different joints tested individually to the above
requirements

no slipping during the tensile test P

TRF No. IEC81238_1A
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PN-EN 61238-1 A
/
6.3.3 TABLE 1: cold resistance and temperature of the connectors —_
cycle connectors reference
j=1 j=2 j=3 j=4 j=5 j=6 conductor
0. R{mQ)| 0,4072 | 0,4039 | 0,4058 | 0,4013 | 0,4007 | 0,4023 0,4826
ercl| 196 19,6 19,7 19,6 19,6 19,5 19,7
200.* R[mQ)| 04242 | 04163 | 04199 | 04178 | 0,4116 | 0,4225 0,4837
ercy| 21,9 21,4 21,4 21,4 21,6 22,2 21,1
200.* R[m]| 0,4249 | 0,4194 | 04243 | 0,4191 | 0,4157 | 04279 0,4787
ercy| 211 20,8° 20,6 20,7 20,8 21,2 21,4
250. Rim)| 0,4294 | 04216 | 0,4261 | 0,4217 | 0,4176 | 0,4349 0,4802
ercy| 237 23,3 232 23,6 23,6 23,7 23,7
325. R{m&)| 0,4300 | 0,4213 | 0,4267 | 0,4216 | 0,4183 | 0,4340 0,4806
erci| 22,3 22,3 22,3 22,3 22,4 22,6 22,7
400. R[mO)| 0,4300 | 04211 | 04263 | 0,4218 | 04186 | 0,4340 0,4805
erclj 243 . 23,9 23,7 24,2 24,2 24,3 24,4
475. R[mQ| 0,4204 | 0,4209 | 0,4261 | 0,4221 | 0,4196 | 0,4363 0,4801
ercly 22,2 22,2 22,2 22,3 22,4 22,5 22,6
550. Rm¢| 0,4305 | 04218 | 0,4263 | 0,4228 | 0,4204 | 0,4354 0,4806
eprcl| 23,4 23,3 23,3 23,5 23,4 23,6 23,7
625. R[mQ]l 04304 | 04222 | 0,4267 | 0,4230 | 0,4208 | 0,4362 0,4810
ercrt 24,3 24,0 23,8 24,2 24,1 24,3 24,5
700. Rima)l 0,4305 | 04219 | 04264 | 04232 | 0,4207 | 0,4363 0,4809
ercit 21,0 21,1 21,1 21,2 21,3 21,4 21,1
775. R[mQ| 0,4293 | 0,4212 | 0,4255 | 0,4222 | 0,4204 | 0,4356 0,4794
ercyi| 21,3 20,0 20,9 21,3 21,1 21,4 21,3
850. R[mQj| 04301 | 04216 | 04262 | 0,4232 | 04208 | 0,4365 0,4803
ercty 21,3 21,1 21,0 21,2 21,4 215 21,5
925, Rme)| 0,4300 | 0,4213 | 0,4259 | 0,4231 | 0,4210 | 0,4361 0.4795
@prc]y 22,7 22,7 22,7 22,8 22,9 23,1 23,0
1000. RImQ]| 04299 | 04214 | 04262 | 04229 | 04214 | 0,4364 0,4803
ercl| 21,0 21,0 21,0 211 21,1 21,2 21,0
(*) rows marked with asterisk can be omitted in case of connectors type "B
Supplementary information: Sample No. 1.1...1.6 (conductor of 25 mmz)

273




=

-~

‘i‘?.‘;j?: Page 11 of 14  Report Reference ga@mﬁﬁ.ﬁﬁg/ 1/E
PN-EN 61238-1 ~

6.3.3 TABLE 2: maximum temperature of each connector measured / P

cycle connectors . / reference
=1 (=2 i=3 j=4 k_]=5/ j=6 conductor
0. ?ﬂgf 1011 | 99,9 | 1001 | 969 | 1008 | 97,9 121,5

200.* f’ffg; 1005 | 1040 | 100,8 | 1037 | 1006 | 1051 123,9
200.* fffg; 1011 | 1024 | 975 99,9 978 | 101,3 124,9
250. ?fgj 1047 | 1023 | 1012 | 1006 | 1039 | 1052 123,8
325, ?g 1039 | 1007 | 970 | 101,7 | 1058 | 1075 124,2
400. ?fg;; 1040 | 1009 | 974 | 1014 | 1080 | 1079 124,0
475. ?fg; 999 | 975 | 957 | 961 | 1029 | 1050 122,6
550. ?'g]* 1012 | 995 97,4 97,7 | 1042 | 108,1 125,1
625. P | 1004 | 985 | 982 | 993 | 1037 | 1050 124,8
700. ‘;:‘3"57‘ 1032 | 1004 | 982 | 980 | 1028 | 1023 124,1
5. Pex | 027 | 998 | 952 | 967 | 1012 | 1036 124,4
850. ?ﬂgf 1056 | 1020 | 980 | 979 | 1035 | 1046 1258
925. ?'”Ca]* 1048 | 1007 | 982 084 | 1025 | 104,4 124,86
1000. T | 023 | 1010 | 980 | 984 | 1021 | 1039 1246

(*) rows marked with asterisk can be omitted in case of connectors type "B”

Supplementary information: Sample No. 1.1...1.6 (conductor of 26 mm?)

TRF No. IEC61238_1A
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Report Reference No. LA-16.081/16.060/1/E  Page 12 of 14 — k4

PN-EN 61238-1 L
6.4 TABLE 3: connector resistance factor k, calculated according to annex E, P
clause E.2
Parameters: L= 150 mm Ly= 150 mm L= 410 mm L= 70 mm
cycle connectors
= =2 =3 j=4 ] =8
0. 0,6566 | 0,6165 | 0,6396 | 0,5850 | 0,5777 | 0,5971
200.* 0,8513 | 0,7556 | 0,7992 | 0,7738 | 0,6987 | 0,8307
200.* 0,9128 | 0,8455 | 0,9054 | 0,8418 | 0,8002 | 0,495
250. 0,9514 | 0,8563 | 0,9111 | 0,8575 | 0,8075 | 1,0185
325. 0,9543 | 0,8482 | 0,9018 | 0,8519 | 0,8117 | 1,0030
400. 0,9557 | 0,8472 | 09106 | 0,8557 | 0,8167 | 1,0044
) 475, 0,0528 | 0,8491 | 0,9125 | 0,8637 | 0,8332 | 1,0248
550. 0,9603 | 0,8543 | 0,9092 | 0,8665 | 0,8373 | 1,0201
625. 0,547 | 0,8548 | 0,8096 | 0,8646 | 0,8390 | 1,0253
700. 0,9573 | 0,8526 | 0,2074 | 0,8684 | 0,8380 | 1,0280
T75. 0,9591 | 0,8601 | 0,0127 | 0,8723 | 0,8503 | 1,0361
850. 0,9597 | 0,8561 | 0,9122 | 0,8756 | 0,8463 | 1,0378
925. 0,9662 | 0,8599 | 09161 | 0,8819 | 0,8563 | 1,0407
1000. 0,573 { 0,8536 | 09122 | 0,8719 | 0,8536 | 1,0366
{*) rows marked with asterisk can be omitted in case of connectors type “B"
Supplementary information: Sample No. 1.1...1.8 (conductor of 25 mm?)

1[ i - e
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6.4 TABLE 4: initial scatter §, between the six initial values of k measured prior to P
heat cycling, calculated according to annex E, clause E.3
cycle connectors
B =2 | s | = | s | e
0. K; | 06121 | 06121 | 06121 | 06121 | 06121 | 0,6121
S 0,6313 | 0,0313 | 0,0313 | 0,0313 | 0,0313 | 0,0313
& 0,0844 | 0,0844 | 0,0844 | 0,0844 | 0,0844 | 0,0844

Supplementary information: Sample No. 1.1...1.6 (conductor of 25 mmz)

6.4 TABLE 5: mean scatier 8, between the six values of k averaged over the last P
11 measurement infervals, calculated according to annex E, ¢lause E.4

cycle connectors
=1 j=2 =3 j=4 =5 j=6
250...1000 k 0,9572 | 0,8538 | 08105 | 06,8664 | 0,8354 1,0250
K 0,9081 | 0,9081 | 0,8081 | 0,9081 | 0,9081 0,9081
s 0,0722 | 0,0722 | 0,0722 | 0,0722 | 0,0722 | 0,0722
¥ij 01312 | 01312 | 01312 | 01312 | 0,1312 | 0,1312

Supplementary information: Sample No. 1.1...1.6 (conductor of 25 mm?)

6.4 TABLE 6: change in resistance factor D for each of the six connectors, P
caiculated according fo annex E, clause E.5
cycle connectors
=1 F2 | =3 | =4 | =5 | =6

250..1000 b -0,0009 | -0,0007 | -0,0006 | -0,0025 | -0,0048 | -0,0034
K 09572 | 0,8538 | 0,9105 | 0,8664 | 0,8354 | 1,0250
it | 0,0084 | 0,0082 | 0,0066 | 0,0289 | 0,0575 | 0,0332
5 0,003¢ | 0,0038 | 0,0032 | 0,0040 | 0,0063 | 0,0066
) 0,0065 | 0,0092 | 0,0073 | 0,0006 | 0,0131 ; 0,0133
D 0,0189 | 0,0174 | 0,013% | 0,0385 | 0,0706 | 0,04865

Supplementary information: Sample No. 1.1...1.6 (conductor of 25 mm?)

TRF No. IEC61238_1A
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6.4 'él-’;BLE 7: resistance factor ratio A, calculated according f@mmse P
cycle connectors
=1 =2 =3 =4 =5 =6

0. ko 0,6566 | 0,6165 | 0,6396 | 0,6850 | 05777 | 0,5971
200.* A= 12065 | 1,2256 | 1,2495 | 1,3227 | 1,2095 | 13912
200.* A= 13002 | 13715 | 1,4156 | 1,4390 | 1,3851 1,5902
250. A= 1,4490 1,3890 | 1.4245 | 1,4658 | 1,3978 | 1,7057
325, A= 1,4534 | 1,3758 | 1,4099 | 1,4562 | 1,4051 1,6798
400, A= 1,4555 | 1,3742 | 1,4237 | 1,4627 | 1,4137 | 1,6821
475. A= 1,451 1,3773 | 14267 | 14764 | 1,4423 | 17163
550. A= 14625 | 1,3857 | 14215 | 1,4812 § 1,4494 | 1,7084
625, A= 1,4540 | 1,3865 | 1,4221 14779 | 1,4523 | 1,7171
700, A= 14580 | 1,3830 | 1,4187 | 1,4844 | 1,4506 | 1,7217
775. A= 1,4607 | 1,3951 1,4270 | 1,4911 1,4719 | 1,7352
850. A= 1,4616 | 1,3886 | 1,4262 | 1,4968 | 14649 | 1,7381
925, A= 1,4715 | 1,3048 | 1,4323 | 1,6075 | 1,4823 | 1,7429
1000. A= 1,4580 | 1,3846 | 1,4262 | 1,4004 | 1,4776 | 1,7361

(*) rows marked with asterisk can be omitted in case of connectors type "B”

Supplementary information: Sample No. 1.1...1.6 (conductor of 25 mm?)
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Attachment No. 1 Q\\
Summary of the test results according to EN 61238-1: Q
Clause Tests Sa;!:l)ple Verdict

Electrical tests 1.1..186 P
Mechanical tests 1.7..19 P
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Photos of the samples:
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Attachment No. 2 &/
C

Photos of the samples (continued):

Test circuit of LAC 25
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j— = i 2 i - i
la, Ib = 150 mm 1 - reference conductor
ir =410 mm 2 - equalizers
d =522 mm 3 - through connactor

The configuration and dimensions of the test circuit of LAC 25
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Report Reference No., LA-1 6.081/16.069/1/E

Attachment No. 3

List of test equipment used:

l

=

Clause Meatsure.amentl Testing / measuring equipment / Range used Calibration
esting material used date
Thermohygrometer LB-701 (800/01704) Auto 2015-12-14
KRP arrangement (801/50681) — 2016-06-20
Shunts 25 kA RST (801/50064-2A) 25 kA 2016-08-16
Measuring tape 3 m (W-52157) (0...3)m 2014-01-14
Stopwatch (W-52162) s, min 2016-02-12
6 Electrical tests | Temperature meter TMP (801/02707) (0...300)°C | 2016-03-16
Current transformer JL-4 (NF-00905) 400/5 A 2014-01-28
Ammeter LE-3P (W-51675) 6A 2016-04-04
Shunt B3 (W-52051) 100 A/ 150 mV | 2014-03-28
Multimeter FLUKE (8/50591) mV AC, DC 2015-12-14
Multimeter FLUKE (8/02480) mV AC, DC 2016-04-26
Measuring tape 3 m (W-52157) (0...3)m 2014-01-14
Stopwatch (W-52162) (0..60)s 2016-02-12
7 Mechanical tests
Dynamometer FBS0K (801/02722) 1000 N 2016-08-09
Thermohygrometer LB-701 (800/01704) Auto 2015-12-14

I-POB-07/01-23w8
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ASSOCIATION of POLI%‘I;ELECTRICIANS

QUALITY TESTING OFEICE
ul. M. PoiaryskiegoQ 04-703 Warszawa, Poland

tel.ffax: +48-22-8 580
od 1933, TESTING LABORATORY

PCL. Uy,
PeLsKIE CENTRU R ~ \_/

AB 044

TEST REPORT
EN 61238-1
Compression and mechanical connectors for power cables for rated
voltages up 36 kV (U, = 42 kV)
Part 1: Test methods and requirements (IEC 61238-1:2003, modified)

Report Reference No. ........cccoocoiinnennnes, : LA-16.081/16.0659/2/E
Data of issue ...........cccorvvvnrn v vivrnrcnnnen, - 2017-01-20
Total number of pages ..o > 14
TEStEd DY .oovveovernnceeeeesseeeeseeneeeeceeeeseomrenereon, . Krzysztof Podgérniak Ha ocHoBaHwe urn. 36a, ar. 3
(name + pasition + sighature) Specialist ot 30I1
Authorized by ..., : Dariusz Szczepanowski
(name + position + signature) Manager of LA
Testing application number ................... : C-A-16-081/16.069
Test item reference ........ooccevevviiiiiinen | S-A-16-069
Scope of test .....cccvecreeece e | B - type test (] - partial test
Test specification;
Standard/procedure ..............ccocoevrireninans : EN 61238-1:2003,
IEC 61238-1:2003 (Second Edition)
Non-standard test methods .................... » N/A
Non-accredited test methods ................... v N/A
Applicant’s name ..........ccceeeviceicvcrininen 1 Zaklady Aparatury Elektrycznej ERGOM Sp. z 0.0.
Address ..., ! ul. Nowe Sady 10, 94-102 Lodz

/‘-j-()‘;-;:'il o (T '
oy e
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Report Reference No. LA-16.081/16.069/2/E  Page 2 of 14 (Q &
Test item description ..ot Aluminium through/connector
Trade Mark ..o : E ﬁ@ o
Manufacturer ..o, . Zakiady Aparatury Elekiryczne] ERGOM Sp. z 0.0.
ul. Nowe Sady 10, 94-102 Lodz
Model/Typ reference ...........ccocvvvmveecienas 1 LAC 25+ 300/ This report covers test of LAC 70
RatiNgS ... . Nominal cross-sectional area: 25 mm? + 300 mm? / This
report covers test of 70 mm?
List of Attachments:
Attachment No. | Attachment No. Attachment No.
1 Summary of the test result 1
2 Product information and photos of samples 4
) 3 List of the equipment used for the test 1
Summary of testing:
Test performer (in the case of partial lesis}): Testing location/address (if different from page 1)
N/A Stowarzyszenie Elektrykéw Polskich,

Biuro Badawcze ds. Jakosci

Association of Polish Electrician,

Quality Testing Office

ul. M. Rapackiego 13, 20-150 Lublin, POLAND

Number of tests with F {Fail) verdict: 0
Summary conformity/non-conformity with N/A
standardization document {if apply):

Summary of compliance with National N/A
Differences (if apply).

Provide list of standards.
Opinion and interpretation if needed: N/A

Other additional information (as requested by the | N/A
applicant):

Copy of marking plate:

A Thinfem 95ge ERGOM 1
LAC 70

285




286

= Page 3 of 14 Report Refer nce No. LA-16.081/16.069/2/E
Test item particular;
Classification of installation and US€ ....ccvvvvirecvevcineeceins 1 N/A
Supply ConNECHON ..ot 1 N/A
Date (s) of receipt of test item ................ . 2016-09-02 (Sample No 1.1...1.9, 2.7...2.9)

2016-10-12 (Sample No 1.10, 2.10, 3.1...3.10, 4.10)
2016-10-21 (Sample No 4.1...4.9)
2016-10-26 (Sample No 2.1...2.6)

Date (s) of performance of tests .............. . 2016-09-02...2017-01-20

Possible test case verdicts:

~ test case does not apply to the test object .................. 1 N/A
- test object does meet the requirement ...l : P{Pass)
- test object does not meet the requirement ..............o.: ! F(Fail)

Test report general remarks:
1. The test results presented in this report relate only to the object tested.

This report shall not be reproduced, except in full, without the written approval of the Issuing
testing laboratory.

"(See Enclosure #)" refers to additional information appended to the report..

"(See appended table)" refers to a table appended to the report

Throughout this report a comma is used as the decimal separator.

Test Report Form is based on TRF No.: [EC61238_1A, copyrighted by IECEE,

oo wN

Production place{s) ...........c.oovierinnnsninennennnnnd. - Zakiady Aparatury Elektrycznej ERGOM Sp. z 0.0,
ul. Nowe Sady 10, 84-102 £6dz

General product information:

Tests were carried out on samples of aluminium tin-plated through connectars type LAC, nominal cross
sectional area 25 mm?® + 300 mm?’.

Accord:ng to the standard and as agreed with the manufacturer for the tests were prepared four loops:
25 mm?, 70 mm?, 120 mm? and 300 mm? cross sectional area,

This report covers test of 70 mm?®, LAC 70.

Eleciro-hydraulic presses HKP 22 EL with die KP22-W70 was used to crimp testing samples LAC 70.

Die KP22-W70 with fangs is dedicated for cables of RMC construction. Size DIN18.

Cable YAKY 1x70 mm? RMC 0,6/1kV, manufacturer Drut-Plast was used to electrical and mechanical tests
of through connectors LAC 70.

Samples were marked for the tests as S-A-16-069/1.1...1.10, 8-A-16-065/2.1...2.10, S-A-16-069/3.1...3.10
and S-A-16-069/4.1...4.10. In the Test Report abbreviated marking of the samples, as the samples
No. 1.1...1.10,2.1...2,10, 3.1...3.10, 4.1...4.10 is used.

Type: No..

LAC 25 11...1.10
LAC 70 21..2.10
LAC 120 3.1...3.10

LAC 300 41..4.10

I-POB-07/01-Z3w8
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Report Reference No. LA-18.081/16.069/2/E  Page 4 of 14 -

PN-EN 61238-1 —

Clause Requirement — Test Resuit - Remark -\?Frdict

Identification ( e
Connector -
Type of connector through connector —

[1 branch connector
] terminal Jug
Nominal cross-sectional area ..........cmivnine : | 70 mm? —
Class of connector Bd Class A —
1 Class B

5.1 Conductor —_
conductor material ... CEA —

; nominal cross-sectional area............ereeerenenss | | 70 mm? RMC o
ACtUA! CONAUCEOr BrEA ... vveeesseeeressmsisieseensnenss : | 70 MME RMG —
leading dimensions and shape ..........vvecceevneneen T | Unpreparted cable —_
type of conductor (solid or stranded)........oueeeest | 70 mm? - stranded —
details of conductor construction (in the case of | 70 mm?” — stranded cable, o
stranded condUCtOrs} ... . | found, 12 wires
compacted / non-compacted ......cccvevverveeeenennnn. | | Compacted —
FIBXIDIE ©ovvvvers e e e e ab s : [No —
NUMDBET Of WIFES w.vivceinrererereseneesensies e s | 12 WirES e
direction of I8y ...vovvvrininsssssionen s | LER —
DIATING cecccveccee e | NO PEBEHNG —
type of impregnation, if any.....cccvvviiiiiiinnnn s |— e
approximate indication of hardness {annealed, —
half-hard, hard) ..o ¢ | Half-hard
type of insulation (in case of insulation-plercing —
CONNBCIOFSY 1o s =

5.2 Connectors and tooling —
assembly technigue ..., : | Crimp connection —_
tooling and necessary settings ............covueernneenen. ! | Electro-hydraulic presses HKF o

22 EL with die KP22-W70, Die
KP22-W70 with fangs is
dedicated for cables of RMC
construction. Size DIN18
preparation of contact surfaces ...t | Through connector fillied with | .- — Sl
contact grease I A
type, reference number and other identification of  [LAC 70: surface: tin-plated; / j "
the CONNBCLIOT ..ievierec st snsbsnssniinn matgn;ia!: Al w4 B
N
TRF No. IEC61238_1
T ‘.' (\ SRl g
287 v M
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Page & of 14

eport Reference No. LA-16.081/16.069/2/E

- \\
PN-EN 6;1238 1 ~
Clause Requirement — Test Result - R}mark Verdict
6 Electrical tests
6.1 Installation
six connectlors fitted in accordance with the
manufacturer's instructions
welded equalizers used Yes P
in case of insulation-piercing connectors, the N/A
insulation retained on the conductor under the
connector, and for a distance of at least 100 mm
outside the connector
ambient temperature of the test location (between P
15°C and 30 °C) v ([19°C+23°C
the test loop is dismantieable for short-circuit test N/A
{class A connectors only)
the technclogy of the sectioning joints do not N/A
influence the measurements
bolts or screws of the connectors were not N/A
refightened under test
6.1.1 Through connectors and terminal lugs —
test loop and dimensions according to Figure 1 See Attachment No, 2 P
finking bars used (in case of terminal lugs) N/A
the palms bolted to the linking bars in N/A
accordance with the manufacturer's
instructions
linking bars have the same dimensions and N/A
material as the palm
palm connected direct to palm N/A
6.1.2 Branch connectors —
branch connector is treated as a through N/A
connectior between the main and the branch (size
of branch cable equal to the main, or immediately
above or below-the main)
In other cases, test loop and dimensions according N/A
to Figure 2
6.2 Measurements
8.2,1 Electrical resistance measurements
measurements made at stages throughout the test
as specified in 6.3
method used B indirect
[ direct 7
indirect method: measuring current is 10 % gfthe |LAC 70: 15,5 A 8 A !ff{ R
heat cycling current ALy ; ¢

TRF No. IEC61238_1A

/
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Report Reference No. LA-16.081/16.069/2/E  Page 6 of 14 S @
PN-EN 61238-1 N
Clause Requirement — Test ReéuEt - Remark / Verdict
potential points as indicated in Figure 3 and annex P
B
Pracision of resistance measurements, indirect —_
method
voltage: max. £ 0,5 % or 10 pV, P
actual precision .., 1x05%
current: max. + 0,5 % or £0,1 A, P
actual PraciBioN. ... ]£0,5%
Precision of resistance measurements, direct N/A
method: befter than 1 % or 0,5 uQ,
actual precision ... |
) 6.2.2 Temperature measurements
stages as specified in 6.3
the temperature of connectors and reference Figure 3a, 3b
conductor measured at the points as indicated in
Figure 3
thermocouples used as reference method Yes
total accuracy of temperature measurements:
12 °C or better, actual accuracy ....cccveiceninann (1,6 °C
6.3 Heat cycle test
power frequency current used AC 50 Hz P
6.3.1 First heat cycle —
6.3.1a) Non insulation-piercing through connectors and Sample No. 2.1...2.6 P
terminal lugs
current is circulated in the test loop, bringing the NIA
reference conductor to 120 °C at equilibrium
} measured temperature of the median connector ... | 101,8 °C —_
reference conductor temperature —
(120 °C S Og £ 140 °C) v b 1274 °C
equilibrium current by ..o 305 A —
6.3.1 b) Non Ihsulation-piercing branch connectors N/ﬁ/ A
test circuit according to [ Figure 1 [ Figure 2 /—/ A
current is circulated in the test loop, bringing the Mﬂ/ N
reference conductor to 120 °C at equilibrium /
current in all individual branch.adjusted so that - NIA
each branch reference temperature is the same as
the main reference temperature
measured temperature of the median connector ...
reference condustor temperature
(120 °C 2 Or £ 140 °C) v
TRF No. [EC8123
PG R O
289 ’liﬂfl';‘-:'{ﬂ.r‘\c::
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= Page 7 of 14  Report Reference No. LAy16.081/16.069/2/E

PN-EN 61238-1 /‘ e

Clause Requirernent — Test Result - Refiark Verdict

qUIlbAUM CUment . : —_

6.3.1 ¢) Insulation-piercing connectors (IPC) N/A
test circuit aceording to [} Figwre 1 [ ] Figure 2 —
isolated reference conductor used NIA

permitted temperature of the cable ........ceeeeie : —

temperature of the median connector is set N/A
10 K above pemmitted temperature of the cable

measured temperature of the median connector . : —

temperature of the reference conductor(s) is(are) N/A
set max.15 K above permitted temperature of the

cable

temperature of the isolated reference conductor(s) N/A
at eqUIlIDIUM oo s :

equilibrium curment Iy oo e : —
6.3.2 Second heat cycle Sample No. 2.1..2.6 —

current Is circulated in the loop until the main 127 °C +133°C P
reference conductor temperature reaches the

value @y determined in 6.3.1 with a tolerance of

+6 °C

the median connector temperature is stable within P

2 °C over a 10 min period

current low Hme (11) covververcec e s |37 min —

accelerated heating used Yes []No o

accelerated heating time ..o, 1112 min —

acceleraied heating time according to Table 1 10 min P

Gooling time (ta) oo : |13 min —_

After cooling, the temperature of all connectors P

and the reference conductor £35°C

accelerated cooling used with ambient air Yes [} No —
6.3.3 Subsequent heat cycles Sample No. 2.1...2.6 —

a total of 1000 heat cycles performed

Measurements performed at the following cycles:

Class A: 0, 200 (before and after short-circuit test),
250, then every 75

Class B: 0, 250, then every 75

cold resistance and temperature of each connector | See TABLE 1 P
and reference conductor/conductors measured

maximum temperature of each connector See TABLE 2
measured

TRF No. IEC61238_1A
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Report Reference No. LA-16.081/16.069/2/E  Page 8 of 14

g S
0F

PN-EN 612381

/

Clause

Requirement — Test

Result - Re(nark

A Verdict

6.3.4

Short-circuit tests (for Class A connectors only)

Sample No. 2.1...2.6

six short circuits applied after the 200th heat cycle

SPOME-GIFCUIL GUITEINE it s

8,11 kA + 8,15 kA

short-circuit current raises the reference
conductors from a temperature of 35 °C toa
temperature between 260 °C and 270 °C

measured temperature of the reference conductor:

257,0°C + 265,9°C

duration of the short-circuit current
(1 s below 25 kA, $5 5 above 25 kA) ..t

1268+127s

the test loop cooled to a temperature < 35 °C after
gach short circuit

6.4

Assessment of results

Calculated parameters:

connector resistance factor k, calculated according
to annex E, clause E.2 i :

See TABLE 3

initial scatter &, between the six initial values of k
measured prior to heat cycling, calculated
according to annex E, clause E.3 .l

See TABLE 4

mean scatter 3, between the six values of k
averaged over the last 11 measurement intervals,
calculated according to annex E, clause E.4 ........

Ses TABLE 5

change in resistance factor D for each of the six
connectors, calculated according to annex E,
ClAUSE E.B v csireiimsameeeeeenns e sisssasniosss nsnnsissnnanees :

See TABLE 6

resistance factor ratio A calculated according to
annex E, clause E.6 v :

See TABLE 7

maximum temperature @, on each connector,
recorded according to annex E, clause E7 ... :

See TABLE 2

6.5

Requirements

more than four connectors satisfy the requirements
shown In table 2

one full re-test performed

[yes [JNo

six connectors satisfy the requirements shown in
table 2

values of & do not exceed 0,3

values of 3 do not exceed 0,3

values of D do not exceed 0,15

values of A do not exceed 2,0

values of @, do not exceed G

W -]
]
\
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3 Page 9 of 14  Repor{Reference No. LA-18.081/16.069/2/E
PN-EN 61238-1 I
Clause Reguirement — Test Result - Remark ) Verdict
7 Mechanical tests \\..../ P
7.1 Test method —
the testis made on three connectors different from | Sample No. 2.7...2.9 P
those used for the electrical test
connectors are fitted as for the electrical test of 6.1 P
the conductor lengths, between connectors or P

between connector and tensile test machine jaws,
are more than 500 mm

the rate of application of the foad do not exceed P
10 Nimm? of cross-section per second
7.2 Requirements P
tensile force applied during one minute Conductor of 70 mm? Al 1 min P
force for aluminium, (40%A [mm?], max. 20 000} .. : | 2800 N P
force for copper, (60%A [mm?), max. 20 000) ....... : N/A
in case the connector is electrically tested for N/A

conduciors with difference cross-sectional area,
the different joints tested individually to the above
requirements

no slipping during the tensile test . P

TRF No. IEC61238_1A
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Report Reference No. LA-16.081/16.069/2/E  Page 10 of 14

PN-EN 61238-1
6.3.3 TABLE 1: cold resistance and temperature of the connectors
cycle connecfors reference
j=1 2 j=3 j=4 j=5 =6 conductor
0. RmO1| 0,1476 | 0,1472 | 0,1434 | 0,1448 | 0,1435 | 0,1446 0,1804
erct| 214 21,2 21,0 21,0 21,5 21,6 21,6
200 |[R[mQ]| 0,490 | 0,1495 | 0,445 | 0,1480 | 0,1447 | 0,1468 $,1802
erc]| 220 219 21,7 21,7 21,9 22,1 22,1
200+ |RimQ)| 0,1560 | 0,1521 | 0,1475 | 0,1496 | 0,1479 | 0,1506 0,1802
erci| 19,7 19,7 19,7 19,7 19,4 19,9 19,9
250, R[mOy| 0,4573 | 0,1529 | 0,1480 | 0,1513 | 0,1484 | 0,1519 0,1803
erc]| 20,4 20,5 20,3 20,2 20,5 20,6 20,4
325. RimQ]| 0,576 | 0,1528 | 0,1481 | 0,1514 | 0,1482 | 0,15622 0,1798
ercl| 229 22,4 22,0 22,0 22,4 22,6 23,0
3 400, Rimey| 0,1582 | 0,1534 | 0,1486 | 0,1518 | 0,1488 | 0,1526 0,1800
ercl| 218 21,5 21,4 21,4 21,6 21,6 21,6
475. R[mQ]| 0,1576 | 0,1530 | 0,1482 | 0,516 | 0,1481 | 0,1518 0,1793
erci| 21,6 21,6 21,3 21,3 21,7 21,7 21,8
550. RimQ| 0,1584 | 0,1537 | 0,1486 | 0,1522 | 0,1491 | 0,1529 0,1801
eprcy| 21,6 21,6 214 21,3 21,8 21,5 21,5
625, R[mQ)| 0,1584 | 0,1531 | 0,1487 | 0,1522 | 0,1488 | 0,1526 0,1796
ercl| 209 21,0 20,8 20,7 20,9 21,1 20,8
760. RimQ]| 0,1586 | 0,1535 | 0,1488 | 0,1526 | 0,1484 | 0,1527 0,1799
ercy| 22,2 22,1 22,0 22,0 22,4 22,3 22,4
775, Rim| 0,1590 | 0,1541 | 0,1495 | 0,1526 | 0,1490 | 0,1525 0,1802
ercly 191 19,2 19,2 19,2 19,2 19,4 19,0
850. Rimo| 0,1586 | 0,1537 | 0,1493 | 0,1524 | 0,1488 | 0,1525 0,1798
ercl] 211 20,7 20,3 20,1 20,7 211 20,8
925. RimQ)| 0,1592 | 0,1538 | 0,1499 | 0,1528 | 0,1492 0,1530 0,1802
: erel| 193 19,8 19,7 19,7 19,9 19,9 19,5
1000. |R[mQy| 0,1592 | 0,540 | 0,1499 | 0,15629 | 0,1402 | 0,1531 0,1800
erc| 192 19,4 19,3 19,1 19,6 19,4 19,1
(*) rows marked with asterisk can be omitted in case of connectors type "B
Supplementary information: Sample No. 2.1...2.6 {conductor of 70 mm®)

TRENo, IEC61238. 1AL

ST
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PN-EN 61238-1 / )
/

6.3.3 TABLE 2: maximum temperature of each connector me{a\sured P

cycle connectors reference
=1 o j=3 =4 j=5 i=6 conductor
0. ?ﬂg]x 101,8 | 987 | 960 | 1005 | 1050 | 1027 127,4

200.% P | 1082 | 1086 | 1026 | 1041 | 1077 | 1114 131,2
200 ?gg; 1045 | 1056 | 1008 | 998 | 1053 | 1059 129,4
250. ?ﬂgj 1080 | 1080 | 1036 | 1036 | 1071 | 1081 132,7
325. ‘?g;; 106,3 | 1070 | 1021 | 1016 | 1058 | 1074 131,9
400. o | 1053 | 107,6 | 1016 | 1009 | 1016 | 1030 130,3
475. P | 1089 | 1081 | 1026 | 1024 | 1044 | 1060 130,9
330. f_?ﬂgj 1041 | 1076 | 998 | 1033 | 1044 | 1051 131,3
625. ?ﬂgf 1052 | 1088 | 99,3 104,3 | 1057 | 1057 132,8
700. ‘EZ"gjf 1070 | 1086 | 1026 | 1040 | 1064 | 1093 130,1
778. e | 1052 | 1072 | 999 | 1039 | 1066 | 1086 129,3
850. | 1047 | 1057 | 1010 | 1024 | 1053 | 108, 129,6
925. Pa | 1056 | 1076 | 1016 | 1023 | 1061 | 1082 131,2
1000. Por | 1056 | 1074 | 1014 | 1024 | 1083 | 1083 1310

(") rows marked with asterisk can be omitted in case of connectors type "B"

Supplementary information: Sample No. 2.1...2.6 (conductor of 70 mm?)

TRF No. [EC61238_1A
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Report Reference No. LA-16.081/16.069/2/E  Page 12 of 14 < S -%.E?ig
PN-EN 61238-1 N
/ /
6.4 TABLE 3: connector resistance factor k, L/ /P/
calculated according to annex E, clause E.2
Parameters: L= 150 mm Ly= 150 mm L= 480 mm L= 105 mm
cycle connectors
j=1 =2 3 j=4 j=5 j=6
0. 0,7261 0,7164 | 0,6241 0,6581 | 0,6265 | 0,6533
200.% 0,7658 | 0,7780 | 0,6564 | 0,7415 | 0,6613 | 0,7123
200.% 0,9360 | 0,8412 | 0,7293 | 0,7804 | 0,7391 | 0,8047
250. 0,9646 | 0,8577 | 0,7387 | 0,8188 | 0,7484 | 0,8334
325, 0,819 | 0,8650 | 0,7505 | 0,8309 | 0,7529 | 0,8504
400. 0,9930 | 0,8762 | 0,7594 | 0,8372 | 0,7642 | 0,8567
L3 4TS, 0,9944 | 08821 | 0,7648 | 0,8478 | 0,7623 | 0,8527
550. 0,9949 | 0,8806 | 0,7565 | 0,8441 | 0,7687 | 0,8611
625. 1,0074 | 0,8781 | 0,7708 | 0,8562 | 0,7733 | 0,8659
700. 1,0057 | 0,8815 | 0,7671 | 0,8506 | 0,7574 | 0,8621
775, 1,0089 | 0,8898 | 0,7780 | 0,8833 | 00,7658 | 0,8509
850. 1,0063 | 0,8869 | 0,7797 | 08852 | 0,7875 | 0,8577
925. 1,0138 | 0,8825 | 0,7877 | 0,8582 | 0,7707 ; 0,8631
1000, 1,0174 | 0,8908 | 0,7910 | 0,8640 | 0,7740 | 0,8689
(*) rows marked with asterisk can be omitted in case of connectors type "B’
Supplementary information: Sample No. 2.1...2.6 (conductor of 70 mm?)

295
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PN-EN 61238-1 )
e
6.4 TABLE 4: initial scatter §, between the six initial values of k measured prior to P
heat cycling, calculated according to annex E, clause E.3
cycle connectors
=1 j=2 j=3 =4 =5 j=6
0. K 0,6674 | 0,6674 | 06674 | 0,6674 | 0,6674 | 0,6674

) 0,0440 | 0,0440 | 0,0440 | 0,0440 | 0,0440 | 0,0440
§ 0,1088 | 0,1088 | 0,1088 | 0,1088 | 0,1088 | 0,1088

Suppiementary information: Sample No. 2.1...2.6 {conductor of 70 mmz)

6.4 TABLE 5: mean scatter #, between the six values of k averaged over the last P
11 measurement intervals, calculated according o annex E, clause E4
cycle connectors
= j=2 j=3 j=4 =5 =6
250...1000] &k 0,8088 | 08792 | 0,7677 | 0,8478 | 0,7641 | 0,8566
K 0,8524 | 0,8524 | 0,8524 | 0,8524 | 0,8524 | 0,8524

0,0862 | 00862 | 0,0862 | 0,0862 | 0,0862 | 0,0862
0,1668 | 0,1669 | 0,1669 | 0,1669 | 0,1669 | 0,1669

-

Supplementary information; Sample No. 2.1..,2.6 (conductor of 70 mm?)

6.4 TABLE 6: change in resistance factor D for each of the six connectors, P
calculated according to annex E, clause E.5
cycle connectors
= =2 =3 =4 J=5 j=6

250...1000| b -0,0043 | -0,0026 | -0,0046 | -0,0038 | -0,0018 | -0,0021
0,9989 | 0,8792 | 04,7677 | 0,8478 | 0,7641 | 0,8566
IMI | 0,0430 | 0,0206 | 0,0599 | 0,0448 | 0,0249 | 0,0245
5 0,0063 | 0,0085 | 0,0047 | 0,0062 | 0,0058 | 0,0073
S 0,0131 | 0,0129 § 0,0127 | 0,0181 | 0,0157 | 0,0176
D 0,0561 | 0,0425 | 0,0726 | 0,059 | 0,0406 | 0,0421

Supplementary information: Sample No, 2,1...2.6 (conductor of 70 mmz)

TRF No. IEC61238_1A
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PN-EN 61238-1 yd ™
.
6.4 'EI-EBLE T: resistance factor ratio A, calculated according to annex E, clause P
cycie connectors
=1 =2 j=3 j=4 j=5 j=6
0. ky 0,7261 0,7164 | 0,6241 | 0,6581 0,6265 -| 0,6533
200.* A= 1,0547 1,0860 | 1,0518 | 1,1267 1,0555 1,0803
200.* A= 1,289 11742 | 1,1686 | 1,1858 | 14797 | 1,2317
250, A= 1,3285 | 41,1972 | 1,1836 | 1,2442 | 1,1946 | 1,2757
325, A= 1,3523 | 1,2074 | 1,2025 | 1,2626 | 1,2018 | 1,3017
400. A= 1,3676 | 1,2231 1,2168 | 1,2721 1,2198 | 1,3113
. 475. A= 1,3695 | 1,2313 | 1,2254 | 1,2883 | 1,2168 | 1,3052
:] 550, A= 1,3702 1,2292 | 1,2121 1,2826 1,2270 1,3181
625. A= 1,3874 1,2257 | 1,2351 1,3010 1,2343 1,3254
100. A= 1,3851 1,2305 | 1,229 1,3062 | 1,2089 | 1,3196
775. A 1,3895 | 1,2420 | 1,2466 1 1,2966 | 1,2223 | 1,3025
850, A= 1,3859 | 1,2380 | 1,2493 | 1,2995 1,2251 1,3129
925. A= 1,3962 | 1,2319 | 1,2621 | 1,3041 1,2302 1,3211
1000, A= 1,4012 | 1,2434 | 1,2674 | 1,3129 | 1,2354 | 1,3300

(*) rows marked with asterisk can be omitted in case of connectors type “B"

Supplementary information: Sampie No. 2.1...2.6 (conductor of 70 mm?)

TRF No. IECB1238 ull
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v Page 1 of 1 Report Reference No. LA=16,081/16.069/2/E
Attachment No. 1 / >
Summary of the fest resuits according to EN 61238-1: / .
Clause Tests Sample Verdict
No.
6 Electrical tests 21..28 P
Mechanical tests 27.298 P

-POB-07/01-23w9
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Attachment No
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Photos of the samples
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in

Alum

[#2)
-
o
N
-
o4
~
<
o0
O
.

ia

onne

299



Report Reference No. LA-16.081/16.069/2/E

Page 2 of 4

Attachment No, 2

Photos of the samples (continued):
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Attachment No. 2 )

L/

zdi2 Lk la b
3 o = et PO, W -
i
SN S e
1 2 3
- s i o SRR B
la, b = 150 mm 1 - reference conductar
Ir = 460 mm 2 - equalizers
d =678 mm 3 - through connector

The configuration and dimensions of the test circuit of LAC 70

ey
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Page 1 of 1 Report Reference No. LA-?G@.OGQIQIE

Attachment No, 3

>

List of test equipment used:

i

Clause Meatsel;?nmgent ! Testing / mg?;til:lnl?szguipment / I{ang eussd Cali;:;:letion
Thermohygrometer (W-02513) Auto 2016-08-25
KRP arrangement {801/50681) — 2016-06-20
Shunts 25 kA RST (801/50064-2A) 25 kA 2016-08-186
Measuring tape 3 m (W-52157) {0...3)m 2014-01-14
Stopwatch (W-52063) s, min 2016-02-12
6 Electrical tests | Temperature meter TMP (801/02707) {0... 300} °C 2016-03-18
Current transformer JL-4 (NF-00905) 400/5 A 2014-01-29
Ammeter LE-3P (W-51675) 6 A 2016-04-04
Shunt B3 (W-52051) 100 A/ 150 mV | 2014-03-28
Multimeter FLUKE (8/50591) mV AC, DC 2015-12-14
Multimeter FLUKE (8/02480) mV AC, DC 2016-04-26
Measuring tape 3 m (W-52157) (G...3m 2014-01-14
Stopwatch (W-52063) (0..60)s 2016-02-12
i Mechanical tests
Dynamometer FB5OK (801/02722) 2800 N 2016-08-09
Thermohygrometer LB-701 (800/01704) Auto 2015-12-14

I-POB-07/01-Z3w8
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ASSOCIATION of POLISH ELECTRICT
QUALITY TESTING OFFICE

ul. M. Pozaryskiego 28, 04-703 Warszawa; Poland
\0/
tel./ffax; +48 2281565 8

od 1933 1. TESTING LABORATORY

PLA

Potsaix GENvRUm
AHAESYTACSH

AB 044

TEST REPCRT
EN 61238-1
Compression and mechanical connectors for power cables for rated
voitages up 36 kV (U, = 42 kV)
Part 1: Test methods and requirements (IEC 61238-1:2003, modified)

Report Reference No. ..o, : LA-16.081/16.069/3/E
Data of issue ... : 2017-01-20
Total number of pages .........cccocveiivvenieenns 14
Tested BY ..oooovercerecece s . Krzysztof Podgorniak Ha 0CHOBaHue un. 36a, an. 3
(name + position + signature) Speclalist o7 30M
Authorized by ..., :  Dariusz Szczepanowski
{name + pasition + signature) Manager of LA
Testing application number .................... : C-A-16-081/16.069
Test item reference ... ;| S-A-16-069
ScOpe Of teSt ..o : | X - type test [] - partial test
Test specification:
Standard/procedure ...................... [N : X BN 81238-1:2003,
IEC 61238-1:2003 (Second Edition)
Non-standard test methods .................... : N/A
Non-accredited test methods .................. : NA
Applicant’s name ..o, : Zakiady Aparatury Elektrycznej ERGOM Sp. 2 0.0,
Address ... > ul. Nowe Sady 10, 94-102 £é6d2

TIOmIT s
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Report Reference No. LA-16.081/16.069/3/E  Page 2 of 14 —.—)
Test item description ........coiiinneieres : Aluminium through connector
Trade Mark ... Eﬁﬁﬂm®
Manufacturer ... . Zakiady Aparatury Elekirycznej ERGOM Sp. z o.0.
ul. Nowe Sady 10, 94-102 tod2
Model/Typ reference ...........cccevivinrrmiecni : LAC 25 + 300/ This report covers test of LAC 120
Ratings ..o : Nominal cross-sectional area; 25 mm? = 300 mm’ / This
report covers test of 120 mm?
List of Attachments:
Attachment No. | Attachment No. Attachment No.
1 Summary of the {est result 1
2 Product information and photos of samples 4
N 3 List of the equipment used for the test 1
Summary of testing:
Test performer (in the case of partial tests}): Testing location/address (if different from page 1) :
N/A Stowarzyszenie Elektrykéw Poiskich,

Biuro Badawcze ds. Jakosci

Association of Poiish Electrician,

Quality Tesfing Office

ul. M. Rapackiego 13, 20-150 Lublin, POLAND

Number of tests with F (Fail) verdict: 0
Summary conformity/hen-conformity with N/A
standardization document (if apply}.

Summary of compliance with National N/A
Differences (if apply):

Provide list of standards.

Opinion and interpretation if needed: N/A
Other additional information (as requested by the |N/A
applicant):

Copy of marking plate:

LAC 120
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£ Page 3 of 14 Report Reference No. LA-1 BQB.OBQISIE

|
Test itern particular:
Classification of installation and Use ........ccccveevvvvveiieenn, : N/A
Supply Connection ... : N/A
Date (s) of receipt of test item ............... : 2016-09-02 (Sample No 1.1...1.8, 2.7...2.9)

2016-10-12 (Sample No 1.10, 2.10, 3.1...3.10, 4.10)
2016-10-21 (Sample No 4.1...4.9)
2016-10-26 (Sample No 2.1...2.6)

Date {s) of performance of tests .............. : 2016-09-02...2017-01-20

Possible test case verdicts:

- test case does not apply to the test object .................. N/A
- test object does meet the reguirement ... : P {Pass)
- test object does not meet the requirement ................... : F (Fail)

Test report general remarks:
1. The test results presented in this report relate only to the object tested.

This report shall not be reproduced, except in full, without the written approval of the Issuing
testing laboratory.

2. "(See Enclosure #)" refers to additional information appended to the report..

3. "(See appended table)" refers to a table appended to the report

4. Throughout this report a comma is used as the decimal separator.

5. TestReport Form is based on TRF No.: IEC61238_1A, copyrighted by IECEE.

Production place(s) ........ccooevvervninienvncrecncin. i Zaklady Aparatury Elektrycznej ERGOM Sp. z 0.0.

ul. Nowe Sady 10, 94-102 Lédz

General product information:

Tests were carried out on samples of aluminiumn tin-plated through connectors type LAC, nominal cross
sectional area 25 mm?” + 300 mm?

Accordmg to the standard and as agreed with the manufacturer for the tests were prepared four loops:
25 mm?, 70 mm?, 120 mm?® and 300 mm? cross sectional area.

This report covers test of 120 mm?, LAC 120.

Foot operated hydraulic pump HN 702 M + crimping head GK 22 C with die KP22-W120 was used to crimp
testing samples LAC 120.

Die KP22-W120 with fangs Is dedicated for cables of RMC construction. Size DIN 22.

Cable YAKY 1x120 RMC 0,6/1kV, manufacturer NKT Cables was used to electrical and mechanical tests
of through connectors LAC 120.

Samples were marked for the tests as S-A-16-069/1.1...1.10, S-A-16-068/2.1...2.10, S-A-16-069/3.1...3.10
and S-A-18-0689/4.1...4.10. In the Test Report abbreviated marking of the samples, as the samples
Neo. 1.1...1.10, 2.1...2.10, 3.1...3.10, 4.1...4,10 is used.

Type:
LAC 25
LAC 70
LAC 120
LAC 300

I-POB-07/01-Z3w9
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Report Reference No. LA-16.081/16.069/3/E  Page 4 of 14 -:-"!i—y"ﬂ
' PN-EN 61238-1
Clause Requirement — Test Resuit - Remark Verdict
Identification —
Connector —
Type of connector through connector —
[ branch connector
[ terminal lug
Nominal cross-sectional 8rea ... | 120 mm? —_
Class of connector Class A —
[] Class B
5.1 Conductor —
conductor material ... DAL —
nominal cross-sectional area ...t 1120 mm* RMC —
ACtUA] CONAUCIOF B .......eeoeeeeereeereesseeericrnnnen | 120 MMERMC —_
leading dimensions and shape .......cccecvecevcinnen . |Unpreparted cable —
type of conductor (solid or stranded).............c.c..... : | 120 mm? - stranded s
details of conductor construction {in the case of | 120 mm?® — stranded cable, —_
stranded conductors) vt | FOUN, 24 wires
compacted / non-compacted ... : | Compacted —
FEXiBlE 1o | NO —
NUMDBEr Of WITES ..o crsr e s | 24 WIFES _—
direction of lay ...t | LEF —
PIELNG eovvoreiren vt et s : I No plating —
type of impregnation, if 8nY......nnn. V= —_
approximate indication of hardness (annealed, —_
half-hard, hard} ... . |Half-hard
type of insulation (in case of insulation-piercing e
COMMECIATS) wovevvviiinis oo s | =
5.2 Connectors and fooling —
assembly technigue ... - | Crimp connection -
tooling and necessary settings ..........ccoceerenent | FOOE operated hydraulic pump —_
HN 702 M + crimping head
GK 22 C with die KP22-W120.
Die KP22-W120 with fangs is
dedicated for cables of RMC
construction. Size DIN 22
preparation of contact sUMfaces ......ccernrnernnns . | Through connector filled with
contact grease
type, reference number and other identification of | LAC 120: surface: tin-plated; /
the COMNEBGION ...vcvvervres e s reseesesasnsiesenaes : y)‘éteriai: Al

307 =



- Page 50f 14  Report Reference No. LA-16.081/16.069/3/E
PN-EN 61238-1 N
Clause Requirement — Test Result -{Remark / Verdict
\

Electrical tests P

8.1 Installation
six connectors fitted in accordance with the P
manufacturer's instructions
welded equalizers used Yes P
in case of insulation-piercing connectors, the N/A

insulation retained on the conductor under the
connector, and for a distance of at least 100 mm
outside the connector

amblent temperature of the test location {between P
15°C and 30 °C) covvvvvrrecrrcrerenm s e 1 120°C+25°C
the test loop is dismantleable for short-circuit test | Short-circuit test performed N/A
{class A connectors only) without dismantling, loop
divided on two section for test
the technology of the sectioning joints do not N/A
influence the measurements
bolts or screws of the connectors were not N/A
retightened under test
6.1.1 Through connectors and terminal lugs —
test loop and dimensions according to Figure 1 See Aftachment No. 2 P
linking bars used (in case of terminal lugs) N/A
the palms bolted to the linking bars in ' ' NIA
accordance with the manufacturer's
instructions
linking bars have the same dimensions and N/A
malerial as the palm
palm connected direct to palm N/A
6.1.2 Branch connectors —
branch connector is treated as a through N/A

connector between the main and the branch (size
of branch cable equal to the main, or immediately
above or below the main)

In other cases, test loop and dimensions according N/A
to Figure 2

6.2 Measurements

8.2.1 Electrical resistance measurements

measurements made at stages throughout the test
as specified in 6.3

method used indirect
L] direct

TRF No. IEC61238_1A
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Report Reference No. LA-16.081/16.069/3/E

Page 6 of 14

PN-EN 61238-1 )
Clause Requirement — Test Result - Remark /Verdict
{
indirect method: measuring currentis 10 % of the |LAC 120:35A +36 A P
heat cycling current
potential points as indicated in Figure 3 and annex P
B
Precision of resistance measurements, indirect —
method
voltage: max. = 0,5 % or £10 yV, P
actual Precision ... |£0,5 %
current: max. + 0,5 % or 0,1 A, P
actual precision. ... s |2 0,5 %
Precision of resistance measurements, direct N/A
method: better than 1 % or 0,5 uQ,
, Actual PreCiSion ..o s
1622 Temperafure measurements P
stages as specified in 6.3 P
the temperature of connectors and reference Figure 3a, 3b P
conductor measured at the points as indicated in
Figure 3
thermocouples used as reference method Yes P
total accuracy of temperature measurements:
42 °C or better, actual acCUracy .......ccoconeannenl {£1,0 °C
6.3 Heat cycle test P
power frequency current used AC 50 Hz P
6.3.1 First heat cycle —
6.3.1 a) Non insulation-piercing through connectors and Sample No. 3.1...3.8 P
terminal lugs
current is circutated in the test loop, bringing the P
reference conductor to 120 °C at equilibrium
measured temperature of the median connector ..: |100,8 °C —
reference conductor temperature —
(120 °C £ O £ 140 °C) .coevvierervreerssrrirnrssmsressenennns | 1217 °G
equilibrium current Iy ..o | 410 A —
6.3.1 b) Non insulation-piercing branch connectors N/A
test circuit according to I Figure 1 [1 Figure 2 —
current is circulated in the test loop, bringing the N/A
reference conductor to 120 °C at equilibrium
current in all individual branch adjusted so that N/A
each branch reference temperature is the same as
the main reference temperature
measured temperature of the median connector ... . — e
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PN-EN 61238-1 2

T
Clause Requirement — Test Resutt - Remark > Verdict

reference conductor temperature / —

{(120°C 2@ 2 140 °Clivvniiiiiiivises s :

equilibrium current by : —

=F
==

83.1¢) Insulation-piercing connectors (IPC) N/A

test circuit according to L] Figure 1 [] Figure 2 —

isolated reference conductor used N/A

permitted temperature of the cable .........cccevveeee : —

temperature of the median connector is set N/A
10 K above permitted temperature of the cable

measured temperature of the median connector . : —_

temperature of the reference conductor(s) is(are) N/A
set max.15 K above permitted temperature of the

cable

temperature of the isolated reference conductor(s) N/A
at eqUIlibrium ..o :

equilibrium CUITENT Iy v s e rnsensenes : —
6.3.2 Second heat cycle Sample No. 3.1...3.6 —

current is circulated in the foop until the main 120°C + 126 °C P
reference conductor temperature reaches the
value ®y determined in 6.3.1 with a tolerance of

+6°C

the median connector temperature is stable within P

2 °C over a 10 min period

current flow time (1) .oovoinvii 152 min —

accelerated heating used ] Yes X No -

accelerated heating time ......ovcevsrieesivrrerrens D= s

accelerated heating time according to Table 1 10 min N/A

cooling tme {fa) v : 117 min —_

After cooling, the temperature of all connectors P

and the reference conductor £ 35°C

accelerated cooling used with ambient air X Yes [JNo —
6.3.3 Subsequent heat cycles Sample No. 3.1...3.6 —-

a fotal of 1000 heat cycles performed P

Measurements performed at the following cycles: —

Class A: 0, 200 (before and after short-circuit test),
250, then every 75

Class B: 0, 260, then every 75

cold resistance and temperature of each connector
and reference conductor/conductors mga;ﬁred

TRF No. IEC81238_1A
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Report Reference No. LA-16.081/16.069/3/E  Page 8 of 14 =
PN-EN 61238-1 .
Clause Reguirement — Test Result - Remark Verdict /)
maximum temperature of each connector See TABLE 2 _—— p
measured
6.3.4 Short-circuit fests (for Class A connectors only) Sample No. 3.1...3.6 P
six short circuits applied after the 200th heat cycle | Short-circuit test performed
without dismantling, loop
divided on two section for test
ShOM-CIFCUIL CUITENE oo erecsrsr s vvesesesecsserensenneen s | 1 haME 11,44 KA + 11,83 KA, —
Il half: 11,41 kA + 11,53 kA
short-circuit current raises the reference P
conductors from a temperature of <35 °C toa
temperature between 250 °C and 270 °C
measured temperature of the reference conductor: |1 haif: 260,5 °C + 263,8 °C, P
# half. 251,4 °C + 258,8 °C
duration of the shori-circuit current lhalf: 1,31s+144s, P
{1 s below 25 kA, <5 s above 26 KA} ...t |1 D3R 1408+ 1,438
the test loop cooled to a temperature < 35 °C after P
‘@ach short circuit
6.4 Assessment of results P
Calculated parameters: —_
connector resistance factor k, calculated according —
to annex E, clause E.2 ...cccovvrivrccnrsccsnsinnnennt | S0€ TABLE 3
initial scatter &, between the six initial values of k P
measured prior to heat cycling, calculated
according fo annex F, clause E.3 ..ot | S€8 TABLE 4
mean scaltter 5, between the six values of k P
averaged over the last 11 measurement intervals,
calculated according to annex E, clause E.4 ....... :|See TABLE 5
change in resistance factor D for each of the six P
connectors, calculated according to annex E,
CJAUSE E.5 oo ssemsesssnssssreenennens s | 928 TABLE 8
resistance facior ratio A calculated according to P
annex E, clause B.6 ...oveenesinsrsssssnimneecnen s | 968 TABLE 7
maximum temperature &y, on each connector, P
recorded according to annex E, clause E.7 .......... :|See TABLE 2
6.5 Requirements P
more than four connectors satisfy the requirements N/A
shown in table 2
one full re-test performed Jyes [JNo -
six connectors satisfy the requirements shown in
table 2 /e
' l"
values of & do not exceed 0,3 //
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PN-EN 61238-1

Clause Requirement — Test Result® Remark Verdict
values of #do not exceed 0,3 P
values of D do not exceed 0,15 P
values of A do not exceed 2,0 P
values of &, do not exceed G4 P

7 Mechanical tests P

7.1 Test method —
the testis made on three connectors different from | Sample No, 3.7...3.9 P
those used for the electrical test
connectors are fitted as for the electrical test of 6.1
the conductor lengths, between connectors or P
between connector and tensile test machine jaws,
are mare than 500 mm
the rate of application of the load do not exceed P
10 Nfmm? of cross-section per second

7.2 Requirements
tensile force applied during one minute Conductor of 120 mm? Al;

1 min

force for aluminium, (40xA [mm?], max. 20 000) .. : | 4800 N P
force for copper, (60xA [mm?], max. 20 000y ... : N/A
in case the connector is electrically tested for , N/A
conductors with difference cross-sectional area,
the different joints tested individually to the above
requirements
no slipping during the tensile test P

TRF No. IEC61238_1A
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PN-EN 61238-1 /
(-
6.3.3 TABLE 1: cold resistance and femperature of the connectors ) —
cycle connectors , reference
=1 j=2 =3 j=4 j=5 . jzsr//Aanuctor
0. R[me2]| 0,0961 | 0,0984 | 0,0976 | 0,0972 | 0,0979 | 0,0963 0,1273
@rcll 23,1 23,1 23,2 23,2 23,2 23,4 228
200.% RimOQ}| 0,0972 | 0,0994 | 0,0089 | 0,0881 0,0095 | 0,0978 0,1273
ercl 234 23,5 23,6 23,6 23,5 23,6 23,4
200 |R[my] 0,0090 | 0,1000 | 0,0887 | 0,014 | 0,026 | 0,1003 0,1271
ercy 22,3 22,6 22,8 22,9 22,9 23,0 22,5
250. R[mO}| 0,0088 | 0,1003 | 0,1015 | 0,019 | 0,1025 | 0,1005 0,1269
a[°C] 20,5 20,7 20,9 21,0 21,1 20,6 20,86
325, R[mQ]| 0,0991 | 0,004 | 0,1019 | 0,1024 | 0,1027 | 0,1004 0,1267
o &[°Cj 21,2 21,0 21,0 21,0 20,9 21,1 21,2
5 400. |R[mQj| 0,0091 | 0,006 | 0,1024 | 0,1024 | 0,1028 | 0,1008 0,1275
e[C] 22,4 21,7 21,2 21,8 21,8 22,3 22,4
475, Rme)| 0,0990 | 0,1004 | 0,1024 | 0,1023 | 0,1029 | 0,1004 0,1271
ercy| 21,8 22,0 22,1 22,1 22,2 22,4 21,8
550. RimQ]| 0,0991 | 0,1004 | 0,026 | 0,022 | 0,1030 | 0,1006 0,1273
e [°C] 21,1 21,0 21,0 21,0 210 21,4 21,2
625. RimQ]| 0,0089 | 0,1005 | 0,028 | 0,1028 | 0,1030 | 0,1009 0,1275
ercy| 244 24,3 23,8 24,1 24,3 24,3 24,3
700. R[m&}| 0,0990 | 0,1007 | 0,1027 | 0,1024 | 0,1031 0,1007 0,1272
erc]| 24,8 24,4 24,3 24,2 24,3 24,8 247
775. RimQ| 0,0989 | 0,1007 | 0,1026 | 0,1024 | 0,1030 | 0,1007 0,1270
ercil 20,0 20,2 20,4 20,4 20,3 20,3 20,1
850. R{mQ}| 0,0989 | 0,1008 | 0,1023 | 0,023 | 0,1027 | 0,1004 0,1268
erC] 20,9 21,0 21,1 211 211 21,3 21,0
925, RmQ]| 0,0093 | 0,006 | 0,1027 { 0,1022 | 0,1029 | 0,1007 0,1270
ercr| 218 21,8 21,8 21,8 21,8 22,2 22,1
1000. R[mey| 0,0989 | 0,1008 | 0,1027 | 0,1026 | 0,1032 | 0.1 010 0,1270
ercy| 218 20,9 20,4 20,8 21,0 21,8 21,9
{*) rows marked with asterisk can be omitted in case of connectors type “B”
Supplementary information: Sample No. 3.1...3.6 (conductor of 120 mm?)

\‘\ - ‘.“‘.“, B
TRF Noy[EC61238_1A ., .,
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PN-EN 61238-1 /
SN

6.3.3 TABLE 2: maximum temperature of each connector measured-” } P

cycle ' connectors /  reference
=1 =2 =3 j=4 J=5 ijﬁ/ conductor
0. | G| 1033 | 993 | 1013 | 1008 | 1004 99,1 121,7
ro = ' ' 08 | 100 ' ’

200.% P | 045 | o7y | 1017 | 1032 | 1018 | 968 124,8
200.* ?'g; 1038 | 98,7 99,9 | 1023 | 1023 | 991 1235
250. ?f& 1009 | 974 | 983 | 1013 | 985 | 972 121,8
325. P | 1041 | 991 | 1004 | 1034 | 1019 | 99,3 126,3
400. ?ﬂgj 1026 | 963 | 986 | 1021 | 1014 | 974 1234
475. ?gf 1033 | 984 | 1011 | 1029 | 1015 | 962 125,5
590 | | q014 | 965 | 990 | 1015 | 1009 | 902 123,1
625. ff:g; 1026 | 97,8 | 1006 | 101,9 | 1020 | 913 124,9
700. f’fa, 1039 | 999 | 1023 | 1044 | 1028 | 954 1255
775. ‘?ﬂgf 1011 | 97,0 976 | 1008 | 987 95,4 122,8
850. ?ng; 101,3 | 960 | 984 | 1008 | 992 93,1 123,1
925. ?ﬂg 1023 | 969 | 996 | 1021 | 01,0 | 884 124,2
1000. % 1031 | 97,1 996 | 1031 | 101,3 | 900 125,

(*} rows marked with asterisk can be omitted in case of connectors type ‘B”

Supplementary information: Sample No. 3.1...3.6 (conductor of 120 mm?)

TRF No. IEC61238_1A
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Report Reference No. LA-16.081/16.069/3/E  Page 12 of 14

/ " SHE
PN-EN 61238-1 [
6.4 TABLE 3: connector resistance factor k, / : P
calculated according to annex E, ciause E.2
Parameters: L= 165 mm L= 165 mm L= 500 mm L= 105 mm
cycle connectors 4
=1 j=2 =3 =4 =5 j=6
0. 0,4526 | 0,5387 | 0,5087 | 0,4938 | 0,5200 ; 0,4601
200.* 0,4938 | 0,5761 | 0,5574 | 0,5648 | 0,5798 | 0,5162
200.* 0,5657 | 0,6032 | 0,5545 | 0,6557 | 0,7006 | 0,6144
250. 0,5620 | 0,6192 | 0,6642 | 0,6792 | 0,7017 | 0,6267
325, 0,5826 | 0,6314 | 0,6878 | 0,7086 | 0,7179 | 0,6314
400. 0,5602 | 06162 | 0,6835 | 0,6835 | 0,6084 | 0,6237
5 a1, 0,5657 | 06182 | 0,6831 | 0,6894 | 0,7119 | 06182
550. 0,5648 | 0,6135 | 0,6958 | 0,6808 | 0,7107 | 0,6210
625. 0,5528 | 0,6125 | 0,6984 | 0,6984 | 0,7059 | 0,6275
700. 0,5615 | 0,6252 | 0,7001 | 0,6888 | 0,7150 | 0,6252
775. 0,5662 | 0,6337 | 0,7049 | 0,6974 | 0,7109 | 0,6337
850. 0,6708 | 06422 | 0,6085 | 0,6985 | 0,7135 | 0,6272
925, 0,5812 | 0,6299 | 0,7087 | 0,6899 | 0,7162 | 0,6337
1000. 0,5662 | 0,8374 | 0,7087 | 0,7049 | 0,7274 | 0,6449
(*) rows marked with asterisk can be omitted in case of connectors type "B”
Supplementary information: Sample No. 3.1...3.6 (conductor of 120 mmz)
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A
6.4 TABLE 4: initial scatter §, between the six initial values of k meastired prior to P
heat cycling, calculated according to annex E, clause E.3 3
cycle connectors
=1 =2 =3 =4 | =5 | 46
0. K 0,4957 | 0,4957 | 04957 | 0,4957 m 0,4957

Sp 0,0339 | 0,0339 | 0,0338 | 0,0339 | 0,0339 | 0,0339
5 0,1128 | 0,1128 | 0,1128 | 0,1128 | 0,1128 | 0,1128

Supplementary information: Sample No. 3.1...3.6 (conductor of 120 mmz)

6.4 TABLE 5: mean scatter 3, between the six values of k averaged over the last P
11 measurement intervals, calculated according to annex E, clause E.4
cycle connectors '
= =2 =3 =4 j=5 j=6
250...1000 | K 0,6668 | 06254 | 0,6049 | 0,8925 | 0,7126 | 0,6285
K 0,6535 | 0,6535 | 0,6535 | 0,6535 | 0,6535 | 0,6535

0,0860 | 0,0560 | 0,0560 | 0,0560 | 0,0560 § 0,0560
0,1414 | 01414 | 01414 | 01414 | 0,1414 | 0,1414

w |

Supplementary information: Sample No. 3.1...3.6 (conductor of 120 mm?)

6.4 TABLE 6: change in resistance factor D for each of the six connectors, P
calculated according fo annex E, clause E.5
cycle connectors
=1 =2 | =3 | 4 | =5 | j=6

250...1000| b -0,6004 | -0,0019 | -0,0034 | -0,0012 | -0,0017 | -0,0013
0.5668 | 0,6254 | 0,6049 | 0,6025 | 0,7126 | 0,6285
i 0,0071 | 0,0304 | 0,0489 | 0,0173 | 0,0239 | 0,0207
5; 0,0091 | 0,0085 | 0,0063 | 0,0089 | 0,0064 | 0,0061
S 0,0332 | 0,0281 | 0,0188 | 0,0266 | 0,0186 | 0,0201
D 0,0403 | 0,0685 | 0,0677 | 0,0439 | 0,0425 | 0,0408

Supplementary information: Sample No. 3.1...3.6 (conductor of 120 mm?)

TRF No. IEC81238_1A

ETo,qnmc:
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N
6.4 'Ilz:PéBLE 7: resistance factor ratio 4, calculated according to annex E, clause :
cycle 7 connectors
' j=1 =2 =3 j=4 j=5 j=6 /
C. ko 0,4526 | 0,5387 | 0,5087 ] 0,4938 | 0,5200 Ofﬁﬁef”
200.* A= | 1,0010 | 1,0804 | 1,0057 | 1,1438 | 1,1160 | 1,1219
200.F A 1,2499 | 1,4197 | 11,0900 | 1,3279 | 1,3473 | 1,3354
250, A= | 1,2437 | 1,1494 | 1,3057 | 1,37565 | 1,3484 | 1,3621
325, A= | 1,2872 | 11721 | 1,3521 | 1,4309 | 1,3806 | 1,3723
400. A= | 1,2377 | 1,1439 | 1,3436 | 1,3842 | 1,3431 | 1,3536
ATS. A= | 1,2409 | 1,1476 | 1,3625 | 1,3061 | 1,3690 | 1,3436
550, A= | 12479 | 1,1389 | 1,3678 | 1,3787 | 1,3667 | 1,3497
625, A= | 12214 | 1,1370 | 1,3729 | 14143 | 1,3575 | 1,3638
700. A= | 1,2406 | 1,1606 | 14,3763 | 1,3949 | 1,3750 | 1,3588
775. A= | 12510 | 1,1764 | 1,3857 | 14123 | 1,3844 | 1,3773
850. A= | 12612 | 11921 | 1,3731 | 1,4145 | 1,3721 | 1,3632
925. A= 1,2841 1,1693 | 1,3932 | 1,3971 1,3773 | 13773
1000. A= | 1,2510 | 1,1832 | 1,3932 | 14275 | 1,3988 | 1,4017

(* rows marked with asterisk can be omitted in case of connectors type “B"

Supplementary information: Sample No. 3.1...3.8 (conductor of 120 mm?)

317

4

TRF No. [EC61238_1

ol
Lo i
N
N,




ikl
= Page 1 of 1 Report Refererice No. L.A:16.081/16.069/3/E
Attachment No. 1 }

Summary of the test results according to EN 61238-1:

Clause Tests C/ Sa&pie Verdict

6 Electrical tests 3.1...3.6 P
Mechanical tests 3.7.39 P

I-POB-07/01-23w9
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]

Photos of the samples:
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Attachment No. 2

Photos of the samples (continued):

Test circuit of LA(} 120
7

320




Page 3of 4 Report Reference NC;WG.OSH'!G.OGQ:’?JE
Aftachment No. 2 )
2d/2 r _ ia b
— " t ﬂ t::——i . S — B
SN e
1 2 8
Tk £ =} 4 2 3 B &
1a, b = 165 mm 1 - reference conductor
Ir = 560 mm 2 - equafizers
d = 880 mm 3 - through connectar
The configuration and dimensions of the test circuit of LAC 120

I-POB-07/01-Z3w9
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Report Reference No. LA-16.081/16.069/3/E  Page 4 of 4 /

Keticdwki rurowe aluminiowe /ia Bﬂ?ﬂ .

" Eaceniki nerowe niebhciqia!ne mechanicznie, typu LA § LAC

Material A

Pokryele 10 o LA an
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Page 10of 1 Report Reference No. LA-16.081/16.069/3/E
Attachment No. 3 )
List of test equipment used: } /
Clause Mea?e‘;';?r’ge"t / Testing / m:;a::g:lni:gulpment { Rangé used Calz);ta;mn
Thermohygrometer (W-02513) Auto 2016-08-25
KRP arrangement (801/50681) —_ 2016-06-20
Shunts 25 kA RST (801/60064-2A) 25 kA 2016-08-16
Measuring tape 3 m (W-52157) 0..3m 2014-01-14
Stopwatch (W-52063) s, min 2016-02-12
- Temperature meter TMP {0...300)°C 2015-11-03
6 Electrical tests | (NF: YWRWMO020018)
Current transformer UTT-6M2Z 1200/5 A 2015-05-28
o {W-51338)
3 Ammeter LE-3P (W-51675) 6A 2016-04-04
Shunt B7 (W-52132) 100 A/ 300 mV | 2014-05-27
Multimeter FLUKE (8/50591) mV AC, DC 2015-12-14
Multimeter FLUKE (8/02480) mV AC, DC 2016-04-26
Measuring tape 3 m (W-52157) (0..3)m 2014-01-14
Stopwatch (W-52063) (0..60)s 2016-02-12
7 Mechanical fests
Dynamometer FB50K (801/02722) 4800 N 2016-06-09
Thermohygrometer LB-701 (800/01704) Auto 2015-12-14

I-POB-07/01-Z3w8
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ASSOCIATION of POLISH ELECTRICIANS
=BB)= QUALITY TESTING OFFICE
? ? ul. M. Pozaryskiego 28, 04-703 Warszawa, Poland
e tel./ffax: +48 22 815 65 80 '
o0 1031, TESTING LABOR RY

Wi l bigy
83 C& \\Q‘\\@I/’/ 3
Fu;lsm EENTRUM \ \_/ -~

AB 044

TEST REPORT
EN 61238-1
Compression and mechanical connectors for power cables for rated
voltages up 36 kV (U, = 42 kV)
Part 1: Test methods and requirements (I[EC 61238-1:2003, modified)

Report Reference No. .................ccoeo, » LA-16.081/16.069/4/E
Data of issue ........occeeeiviviine e © 2017-01-20
Total number of pages .................cccvvvneee. » 15
Tested BY ..o . Krzysztof Podgérniak Ha ocHosanve un. 36a, an. 3
(name + position + signature) Spectalist ot 301
Authorized by ... . Dariusz Szczepanowski
{name + position + signature) Manager of LA
Testing application number .................. : C-A-16-081/16.069
Test item reference ................ccce v, 1 | S-A-16-069
Scope of test ... : - type test (1 - partial test
Test specification:
Standardiprocedure ..............cccoveuernee. . X EN 61238-1:2003,

1EC 61238-1:2003 (Second Edition)
Non-standard fest methods ..................... o N/A
Non-accredited test methods .................. © N/A
Applicant’s name .........cccoeeievcciinninnnn . Zaklady Aparatury Elektrycznej] ERGOM Sp. z 0.0,
AdAress ..o e : ul. Nowe Sady 10, 94-102 £.6d2




lTE
Report Reference No. LA-16.081/16.069/4/E  Page 2 of 15 "@"
Test item description .........cccocviiiinnnn ¢ Aluminium through connector
Trade Mark .........ccocvvvveviciniinnnnn :

Manufacturer .......oocovvnviiniiii : Zaklady Aparatury Elektryczne] ERGOM Sp. z 0.0.
ul. Nowe Sady 10, 94-102 Lod?
Model/Typ reference .............ccoce s . LAC 25 + 300/ This report covers test of LAC 300
RatiNGS ...ccovvvevveei e : Nominal cross-sectional area: 25 mm? + 300 mm? / This
report covers test of 300 mm’
List of Attachments:
Attachment No. | Attachment No. Attachment No.
1 Summary of the test result 1
2 Product information and photos of samples 4
3 List of the equipment used for the test 1
Summary of testing:
Test performer (in the case of partial tests): Testing location/address (if different from page 1) :
N/A Stowarzyszenie Elekirykdw Polskich,
Biuro Badawcze ds. Jakosci
Assoclation of Polish Electrician,
Quality Testing Office
ul. M. Rapackiego 13, 20-150 Lublin, POLAND
Number of tests with F (Fail) verdict: 0
Summary conformity/non-conformity with N/A

standardization document (if appiy):

Summary of compliance with National N/A
Differences (if apply}:

Provide list of standards.

Opinion and interpretation if needed: NIA
Other additional information (as requested by the | N/A
applicant):

Copy of marking pilate:

R R, W R CEEETETTEEtE e S T R
cErdR ENEED CEEEE REED CEDDm GRS R
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o Page 3 of 15 Report Reference No. l.A-16,081/16.069/4/E
A
Test item particular:
Classification of installation and use .........cccceveveieeeei e, : N/A
Supply CormBLHoN ....ccccovrriierer s e : N/A
Date (s) of receipt of test item ............... . 2016-09-02 (Sample No 1.1...1.9,2.7...2.9)

2016-10-12 (Sample No 1.10, 2.10, 3.1...3.10, 4.10)
2016-10-21 (Sample No 4.1...4.9)
2016-10-26 (Sample No 2.1...2.6)

Date (s) of performance of tests ............. ;. 2016-09-02...2017-01-20

Possible test case verdicts:

- test case does not apply fo the test object ................ : NIA
- test object does meet the requirement ... : P (Pass)
- test object does not meet the requirement ................. : F {Fail)

Test report general remarks:
1. The test results presented in this report relate only to the object tested.

This report shall not be reproduced, except in full, without the written approval of the issuing
testing laboratory.

“(See Enclosure #)" refers to additional information appended to the report..

"{See appended table)" refers to a table appended to the report

Throughout this report a comma is used as the decimal separator.

Test Report Form is based on TRF No.: [EC61238_1A, copyrighted by IECEE,

YRS

Production piace(s) ...t Zaktady Aparatury Elektrycznef ERGOM Sp. z o.0.
ul. Nowe Sady 10, 94-102 k6dz

General product information:

Tests were carried out on samples of aluminium tin-plated through connectors type LAC, nominal cross
sectional area 25 mm? + 300 mmZ

Accordlng to the standard and as agreed with the manufacturer for the tests were prepared four loops:
25 mm?, 70 mm?, 120 mm? and 300 mm? cross sectional area.

This report covers test of 300 mm?, LAC 300.

Electro-hydraulic pump HE 702 E + crimping head GKP 22 with die KP22-W300 was used to crimp testing
samplaes LAC 300.

Die KP22-W300 with fangs is dedicated for cables of RMC construction. Size DIN 34.

Cable YAKY 1x300 RMC 0,6/1kV, manufacturer PRYSMIAN was used to electrical and mechanical tests
of through connectors LAC 300,

Samples were marked for the tests as 5-A-16-0689/1.1...1.10, S-A-16-069/2.1...2.10, 8-A-16-069/3.1...3.10
and S-A-16-069/4.1...4.10. In the Test Report abbreviated marking of the samples, as the samples
No. 1.1...1.10, 2.1...2.10, 3.1...3.10, 4.1,,.4.10 is used.

Type:
LAC 25
LAC 70
LAC 120
LAC 300

I-POB-07/01-Z3w8
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PN-EN 61238-1 /
Clause Reguirement — Test Result - Remark L@chﬁ
Identification L/ / —
Connector —
Type of connector B3 through connector —_
[ branch connector
] terminal Tug
Nominal cross-sectional area ..........coevvininnn : | 300 mm? —
Class of connector Class A —_
[] Class B
5.1 Conductor —
-4 conductor material ......cccoveeriinie 1A —

‘ nominal cross-sectional Area............cv.vevereeeenns : 1300 mm* RMC —_
actUal CONAUCION BrE.....ceivivverireesireesersieeiarsisaens 11300 mm*RMC —
leading dimensions and shape ........ceenens . | Unpreparted cable —
type of conductor (solid or stranded) ................. : 1300 mm?” - stranded e
details of conductor construction (in the case of | 300 mm® — stranded cable, —
stranded conductors) ......cvee e, : [ round, 37 wires
compacted / non-compacted .......ceiiinnreeen . | Compacted —
AIEXIBIE ..ovecvie e s :|No —
NUMBEr Of WIFES .. v, ;|37 wires —_
direction of 1aY.....cecccviiiiiie e i Left —
PlatING. .o, : 1 No plating —_—
type of impregnation, fany ..., V— —_
approximate indication of hardness {annealed, —
hatf-hard, hard) ... : | Half-hard
type of insulation {in case of insulation-piercing —
(ole) T4 T=Tor (o 1) F PSRRI IUOPPPOTOR: =

5.2 Connectors and tooling —

assembly technique ..o : | Crimp connection —

tocling and necessary setlings .......cccoeeei e : | Electro-hydraulic pump —
HE 702 E + crimping head
GKP 22 with die KP22-W300.
Die KP22-W300 with fangs is L~
dedicated for cables of RMC
construction. Size DIN 34 _ f I e

preparation of contact surfaces ... vrevrrerenn : | Through connector filled with 7 S
contact grease

type, reference number and other identification of | LAC 300: surface: tin-plated;

the connector .....ccovvev v : ,n?ateﬂ‘ai: Al
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PN-EN 61238-1 T
Clause Requirement — Test Result - Remark / Verdict
Electrical tests ; P
6.1 installation "
six connectors fitted in accordance with the P
manufacturer's instructions
welded equalizers used Yes P
in case of insulation-piercing connectors, the N/A
insulation retained on the conductor under the
connector, and for a distance of at least 100 mm
outside the connector
ambient temperature of the test location (between P
16°C and 30 °C) v 1117°C...22°C
the test loop is dismantleable for short-circuit test | Shori-circuit test performed NIA
{class A connectors only) without dismantling, loop
divided on section for test
the technology of the seclioning joints do not N/A
influence the measurements
bolts or screws of the connectors were not N/A
retightened under test
8.1.1 Through connectors and terminal lugs —
test loop and dimensions according to Figure 1 See Attachment No. 2 P
linking bars used (in case of terminal lugs) N/A
the palms bolted to the linking bars in N/A
accordance with the manufacturer’s
instructions
linking bars have the same dimensions and N/A
material as the palm
paim connected direct to palm N/A
6.1.2 Branch connectors —
branch connector is treated as a through N/A
connector between the main and the branch (size
of branch cable equal to the main, or immediately
above or below the main)
In other cases, test loop and dimensions according NIA
to Figure 2
6.2 Measurements P
6.2.1 Electrical resistance measurements
measurements made at stages throughout the test
as specified in 6.3
method used indirect
[ direct

TRF No. [EC61238_1A
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PN-EN 61238-1

Clause

Requirement — Test

Result - Remark

s

indirect method: measuring current is 10 % of the
heat cycling current

LAC 300: 67 AL 70A

potential points as indicated in Figure 3 and annex
B

Precision of resistance measurements, indirect
method

voltage: max. £ 0,5 % or +10 LV,
actual Precision ..o, :

+05%

current: max. £ 0,5 % or £0,1 A,
actual Precision ... e :

+05%

Precision of resistance measurements, direct
method: beiter than £1 % or 20,5 uQ,
actual predision ..o :

N/A

6.2.2

Temperature measurements

stages as specified in 6.3

the temperature of connectors and reference
conductor measured at the points as indicated in
Figure 3

Figure 3a, 3b

thermocouples used as refersnce method

Yes

total accuracy of temperature measurements:

2 °C or better, actual CCUFACY covvrivininiiranens :

+1,0 °C

6.3

Heat cycle test

power frequency current used

AC 50 Hz

6.3.1

First heat cycle

6.3.1 a)

Non insulation-piercing through connectors and
terminal lugs

Sample No. 4.1...4.6

-5

current is circulated in the test loop, bringing the
reference conductor to 120 °C at equilibrium

T

measured temperature of the median connector . :

102,7 °C

reference conductor temperature
(120°C S Or 2 140 °C) v :

120,6 °C

equilibrium currenf Iy oo :

720 A

6.3.1b)

Non insulation-piercing branch connectors

test circuif accerding fo

1 Figure 1 [] Figure 2

current is circuWlated in the test loop, bringing the
reference conductor to 120 °C at equilibrium

current in all individual branch adjusted so that
each branch reference temperature [s the same as
the main reference temperature

measured temperature of the median connector yal
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PN-EN 61238-1 /
Clause Requirement — Test Result - Remark / Verdict
i/

reference conductor temperature ( e
{120°C = O 2140 °C) oo :
equilibrium cument by c.ovevveeviniciicciecc —

6.3.1¢) Insulation-piercing connectors (IPC) N/A
test circult according to [l Figure 1 [ Figure 2 —_
isolated reference conductor used N/A

permitted temperature of the cable .....ccccevvnnn, —

temperature of the median connector is set N/A
10 K above pemitied temperature of the cable

measured temperature of the median connector .. —_

temperature of the reference conductor(s) is(are) N/A
set max.15 K above permitted temperature of the

cable

temperature of the isolated reference conductor( ) N/A

at eqUIBIIUM .oevi e !

equilibrium cument by oo, : .

6.3.2 Second heat cycle Sample No. 4.1...4.6 —

current is circulated in the loop until the main 120°C+128°C P
reference conductor temperature reaches the

value Oy determined in 6.3.1 with a tolerance of

+68 °C
the median connector temperature is stable within P
2 °C over a 10 min period
current flow ime () oo | 81 miin —
accelerated heating used Yes [1No —
accelerated heating time .........c.coceceveeeii i i 16 min —
accelerated heating time according to Table 1 15 min P
cooling ime (L2} ..o 2119 min —
After cooling, the temperature of gl connectors P
and the reference conductor < 35 °C
accelerated cooling used with ambient air Yes [ No —
6.3.3 Subsequent heat cycles Sampie No, 4.1...4.6 —
a total of 1000 heat cycles performed P
Measurements performed at the following cycles: e
Class A: 0, 200 (before and after short-circuit test), P
250, then every 75 T T
Class B: 0, 250, then every 75 WK// L NA
cold resistance and temperature of each connector | See TABLEAY [ & - P
and reference conductor/conductors measured Rt T
TRF No. IEC61238_1A / S
/ ,; | RO

e
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PN-EN 61238-1

Clause

Requirement — Test

Result - Remark

maximum temperature of each connector
measured

See TABLE 2

6.3.4

Short-circuit tests (for Class A connectors only)

Sample No. 4.1...4.6

six short circuits applied after the 200th heat cycle

Short-circuit test performed
without dismantiing, loop
divided on section for test

shor=circuit CUrent ... i e :

| connector:

25,38 kA =~ 25 52 kA,
lf connector:

25,38 kA + 25,52 kA,
Hl connector:

26,35 kA + 26,63 kA,
IV connector;

25,05 kA + 25,09 kA,
V connector:

27,29 kA + 27 53 KA,
V! connector:

28,12 kA + 28,61 kA

short-circuit current raises the reference
conductors from a temperature of £35°C toa
temperature between 250 °C and 270 °C

measured temperature of the reference conductor:

| connector:

2522 °C + 258,82 °C,
1} connector:

2592 °C +263,8 °C,
Il connector;

2553 °C + 268,4 °C,
IV connector:

252,0 °C +256,4 °C,
V connector;

253,89 °C + 265,1 °C,
VI connector:
2516°C+2574°C

duration of the shorf-circuit current
(1 s below 25 kA, <5 s above 25KA) ..o :

I connector: 1,708+ 1,73 s,
It connector: 1,71 s+ 1,73 s,
Il connector: 1,54 s + 1,66 s,
IV connector: 1,76 s + 1,85 s,
V connector: 1,49 s+ 1,62 5,
Viconnector; 1,37s+142s

the test loop cooled fo a temperature < 36 °C after
each short circuit
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PN-EN 61238-1

./LA)B.OB‘U 16.069/4/E

Clause

Requirement — Test

Verdict

Result - Remark /
L

6.4

Assessment of resuits

P

Calculated parameters:

connector resistance facter k, calculated according
toannex E, clause E.2 ... :

Ses TABLE 3

initial scatter &, between the six initial values of k
measured prior to heat cycling, calculated
according to annex E, clause E.3 ..........ece v, :

See TABLE 4

rmean scatler g, between the six values of k
averaged over the last 11 measurement intervals,
calculated according to annex E, clause E.4 ......:

See TABLE 5

change in resistance factor D for each of the six
connectors, calculated according to annex E,
ClaUSEB E.S . :

See TABLE 6

resistance factor ratio A calculated according to
annex E, clause E.6 ..o v veciin v :

See TABLE 7

maximum temperature Gy, O each connector,
recorded according to annex E, clause E.7 ......... ;

See TABLE 2

- 16.5

Requirements

more than four connectors satisfy the requirements
shown in table 2

N/A

one full re-test performed

[]Yes []No

six connectors satisfy the requirements shown in
table 2

)

values of §do not exceed 0,3

values of £ do not exceed 0,3

values of D do not exceed 0,15

values of A do not exceed 2,0

values of @y, do not exceed @g

T|OiwWlU| 0

Mechanical tests

Test method

the test is made on three connectors different from
those used for the electrical test

Sample No. 4.7...4.9 P

connectors are fitted as for the electrical test of 6.1

the conductor lengths, between connectors or
bstween connector and tensile fest machine jaws,
are more than 500 mm

the rate of application of the ioad do not exceed
10 N/mm? of cross-section per second

TRF No. [EC61238_1A
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Clause Reguirement — Test Result - Remark . / Verdict
a
7.2 Requirements P
tensite force applied during one minute Conductor of 300 mm?* Al; P
1 min
force for aluminium, {40xA {mmz], max. 20 000)..: |12 000 N P
force for copper, (60xA [mm’], max. 20 000} ....... : N/A
in case the connector Is electrically tested for N/A
conductors with difference cross-sectional area,
the different joints tested individually to the above
requirements
no slipping during the tensile test P
L “\\\
- f o
bt
oh e
TRF N‘q.\|ﬁp§1238_1A
RIS ORI TN
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o Page 11 of 15 Report Referefice No. LA-16.081/16.069/4/E

PN-EN 61238-1 R
/
6.3.3 TABLE 1: cold resistance and temperature of the connectors / —
cycle connectors reference
=1 =2 =3 j=4 ( j= j=6 conductor
0. R[mQ]! 0,0640 | 0,0645 | 0,0656 | 0,0658 | 0,0671 | 0,0677 0,0716
@rCc]| 20,7 20,5 20,5 20,5 20,8 20,9 20,6
200 [R[mQ]| 0,0844 | 0,0660 | 0,0866 | 0,0668 | 0,0606 | 0,0604 0,0715
erci| 18,2 17.9 17,9 18,1 18,3 19,0 18,9
200.* |Rm)) 0,0729 | 0,0898 | 0,0693 | 0,0706 | 0,0702 | 0,0715 0,0716
orc]) 19,56 19,8 19,6 19,2 19,7 19,9 19,4
250, R[m)| 00742 | 0,0713 | 0,0702 | 0,0726 | 0,0719 | 0,0745 0,0715
erc 187 17,7 18,9 18,4 18,9 18,1 18,9
325. RmQ) 0,0742 | 0,0715 | 0,0706 | 0,0730 | 0,0718 | 0,0757 0,0715
arc| 194 18,9 19,3 19,1 | 19,3 18,5 19,7
400, R[mQ}{ 0,0743 | 0,0714 | 0,0707 | 0,0730 | 0,0719 | 0,0765 0,0714
erc| 217 21,3 21,4 21,3 21,4 21,9 21,9
475, Rimy| 0,0747 | 0,0720 | 0,0708 | 0,0731 | 0,0724 | 0,0766 0,0716
@rcl| 196 19,3 19,5 19,6 19,6 20,2 19,8
550. Rime}| 0,0745 | 0,0717 | 0,0709 § 0,0729 | 0,0720 | 0,0767 0,0714
@rcy| 189 18,5 18,7 18,4 18,7 19,2 19,3
625, RmQ| 0,0745 { 0,0719 | 0,0708 { 0,0731 | 0,0720 | 0,0768 0,0713
ercr| 17,0 16,0 16,5 16,8 17,0 17,4 17,2
700. RimQ 0,0747 | 0,0719 | 0,0709 | 0,0733 | 0,0722 | 0,0769 0,0716
erci| 188 18,1 18,9 18,5 18,8 19,4 19,1
775. Rma)| 00748 | 00,0717 | 0,0708 | 0,0730 | 0,0721 | 0,0769 0,0714
afcl| 159 16,8 17,0 17,1 17,1 17.4 17,3
850. RmQ)| 0,0747 | 0,0717 | 0,0708 | 0,0730 | 0,0720 | 0,0771 0,0714
ai'cl| 197 19,5 19,4 19,2 19,4 20,0 19,7
925, R[m&)| 0,0746 | 0,0718 | 0,0709 | 0,0730 | 0,0721 | 0,0771 0,0714
erci|y 185 18,2 18,1 17,9 18,1 18,5 18,7
1000. |R[my] 0,0746 | 0,0718 | 0,0706 | 0,0728 | 0,0719 | 0,0771 0,0714
erc | 17,0 16,3 16,6 17,3 16,8 17.3 17,3

(*yrows marked with asterisk can be omitted in case of connectors type "B”

Supplementary information: Sample No. 4.1...4.6 (conductor of 300 mm?)

TRF No. I[EC61238_1A
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PN-EN 61238-1
)
6.3.3 TABLE 2: maximum temperature of each connector measured / //P/
cycle connectors reference
=1 =2 =3 j=4 j=5 i=6 conductor
0. ?fgj 101,3 | 1019 | 1042 | 1027 | 1016 | 1031 120,6

200" ‘;ﬂgf 007 | 1019 | 1020 | 999 | 1030 | 1028 123,4
200. ?"E:J 1106 | 1114 | 1075 | 1023 | 1104 | 117 122,6
250. ?"Sj‘ 1118 | 1120 | 1086 | 1042 | 1126 | 1125 123,8
325. ?ﬂg]x 1121 | 1091 | 1098 | 1059 | 1128 | 1133 125,4

3 a0, ‘ﬁ"gj 1111 | 1065 | 1088 | 1022 | 1058 | 1131 126,5
475, ‘}"Zﬂg; 111,3 | 1090 | 1083 | 1050 | 1111 | 1138 123,4
550. ‘E’:ﬂgj 1084 | 1076 | 1080 | 1034 | 1086 | 113.4 123,9
625. T 4114 | 1003 | 1097 | 1057 | 1125 | 1148 125,3
700. Qe | 1007 | 1078 | 1083 | 1024 | 1005 | 1138 124,7
78| Gl 4103 | 1080 | 1083 | 1043 | 1111 | 1139 123,8
850. ?ﬂgf 1089 | 1056 | 1082 | 1011 | 1085 | 1120 122,56
925. ?ﬂgj 1000 | 1059 | 1086 | 101,86 | 1075 | 1120 122,6
1000. e | 1084 | 1055 | 1062 | 1012 | 1083 | 1123 122,2

(*) rows marked with asterisk can be omitted in case of connectors type "B"

Supplementary information: Sampte No. 4.1...4.6 (conductor of 300 mm?)

[ P FAP

TIRF No: [EC61238.1A
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6.4 TABLE 3: connector resistance factor k, C/ P
calculated according to annex E, clause E.2 .
Parameters: L= 280 mm Ly 260 mm L= 710 mm L= 145 mm
cycle connectors
j=1 j=2 F3 j=4 =5 =6
0. 0,7633 | 0,8275 | 0,9027 | 0,8164 | 1,0053 | 1,0463
200.* 0,8218 | 0,9314 | 0,9725 | 0,9862 | 1,1779 | 1,1642
200.* 1,4019 | 1,1889 | 1,1558 | 1,2447 | 1,2173 | 1,3062
250. 14929 | 1,2943 | 1,2180 | 1,3834 | 1,3354 | 1,5135
325, 1,4929 [ 1,3080 | 1,2464 | 1,4108 { 1,3286 | 1,5057
400. _ 1,5087 | 1,3088 | 1,2619 | 1,4196 | 1,3442 | 1,6596
475, 1,6250 | 1,3404 | 1,2583 | 1,4156 | 1,3678 | 1,6550
350, 1,6226 | 1,3304 | 12756 | 1,4127 | 1,3510 | 1,6733
625, 1,315 | 1,3528 | 1,2842 | 1,4353 | 1,3598 | 1,6894
700, 1,62560 | 1,3336 | 1,2652 | 1,4203 | 1,3541 1,6755
775. 1,6430 | 1,3304 | 1,2687 | 1,4196 | 1,3579 | 1,6870
850. 1,6362 | 1,3304 | 1,2687 | 1,4196 | 1,3510 | 1,7008
g25, 1,6293 | 1,3373 | 1,2756 | 1,4196 | 1,3579 | 1,7008
1000. 1,6293 | 1,3373 | 1,2550 | 1,4059 | 1,3442 | 1,7008
(*) rows marked with asterisk can be omitted in case of connectors type “B”
Supplementary information; Sample No. 4.1...4.6 (conductor of 300 mm?)

TRF No. IEC61238_1A
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PN-EN 61238-1
e
6.4 TABLE 4: initial scatter & between the six initial values of k measured prio/; Htg,,/P
heat cycling, calculated according to annex E, clause E.3
cycle connectors
=1 =2 =3 4 =5 j=6
0. K, | 09153 | 09153 | 09153 | 0,9163 | 0,9153 0,9153
S5 0,0980 | 0,0980 | 0,0980 | 0,0980 | 0,0880 ; 0,0980
] 0,1767 | 0,767 | 0,1767 | 0,1767 | 0,1767 | 0,1767
Supplementary information: Sample No. 4.1...4.6 (conductor of 300 mm?)
6.4 TABLE 5: mean scatter f, between the six values of k averaged over the last P
: 11 measurement intervals, calcuiated according to annex E, clause E.4
cycle connectors
=1 j=2 =3 =4 j=5 j=6
250...1000| k 1,5215 | 1,3277 | 1,2617 | 1,4156 | 1,3502 | 1,6592
K 1,4227 | 14227 | 1,4227 | 1,4227 | 1,4227 | 1,4227
s 0,1456 | 0,1456 | 0,14566 | 0,1456 | 0,1456 | 0,1456
Jij 0,1689 | 0,1689 | 0,1689 | 0,1689 | 0,1689 | 0,1689
Supplementary information: Sample No. 4.1...4.6 (conductor of 300 mm?)
6.4 TABLE 6: change in resistance factor D for each of the six connectors, P
calculated according to annex E, clause E.5
cycle connectors
- =1 F2 j=3 j=4 =5 j=6
1 250...1000 -0,0041 | -0,0034 | -0,003 | -0,0016 | -0,0015 | -0,0141
k 16215 | 1,3277 | 1,2617 | 14156 | 1,3502 | 1,6592
M | 0,0269 | 0,0256 | 0,0238 | 00113 | 0,0111 | 0,0850
s/ 0,01 0,0132 | 0,0154 | 0,013 | 0,0108 | 0,0348
s 0,0136 | 0,0206 | 0,0253 | 0,0180 | 0,0166 | 0,0434
D 0,0405 | 0,0462 | 0,0491 | 0,0303 | 0,0277 | 0,1284

Supplerentary information: Sample No. 4.1...4.6 (conductor of 300 mm?)
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= Page 150f 15 Report Reference No-1A-16.081/15.069/4/E

PN-EN 61238-1 4
6.4 E%BLE 7: resistance factor ratio 4, calculated according’\j Swuse P
cycle connectors
=1 72 =3 =4 j=5 j=6

0. ko 0,7933 | 0,8275 | 0,8027 | 0,9164 | 1,0053 | 1,0463
200.* A= 1,0369 | 11,1256 | 11,0773 | 1,0762 | 11717 | 1,127
200.* A= 1,7672 | 14379 | 1,2804 | 1,3582 | 1,2109 | 1,2484
250, A= 1,8819 | 1,5641 1,3504 | 1,5096 | 1,3284 | 1,4465
325, A= 1,8819 | 1,6807 | 1,3807 | 1,5395 | 1,3216 | 1,5251
400, A= 1,9018 {1 11,5830 | 1,3979 | 1,5491 1,3371 1,5862
475. A= 1,0223 | 1,6198 | 1,3939 | 1,5447 | 1,3606 | 1,5818
550. A= 1,9192 | 1,6077 | 1,4131 1,5416 | 1,34390 | 1,5993
625. A= 1,8305 | 1,6349 | 1,4226 | 1,5662 | 1,3526 | 1,6146
700. A= 1,0223 | 1,6116 | 1,4016 | 1,5597 | 13470 | 1,6014
775, Am 1,0450 | 1,6077 | 1,4055 | 1,549 1,3507 | 1,6123
850. A= 1,365 | 1,6077 | 1,4055 | 1,5491 1,3439 | 1,6255
925, A= 1,9278 | 1,6161 1,4131 1,5491 1,3507 | 1,62B5
1600, A= 1,9278 | 1,6161 1,3903 | 1,8342 | 1,33M 1,6255

(*) rows marked with asterisk can be omitted in case of connectors type “B”

Supplementary information: Sample No. 4.1...4.6 (conductor of 300 mm?)

TRF No. IEC81238_1A
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Report Reference No. LA~16.0§I/;.069/4IE

Attachment No. 1

Summary of the test results according to EN 61238-1:

/

Clause Tests Sa;;;"'e Verdict
6 Electrical tests 41..4.6 P
7 Mechanical tests 4.7..4.9 P

-POB-07/01-Z3w9
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Page 1 of 4
Attachment No, 2

Photos of the samples

through connector LAC 300

ium

in

Alum
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Attachment No. 2

069/4/E

081/16.

Report Reference No, LA-16

Photos of the samples (continued)

Test circuit of LAC 300
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Attachment No. 2 /
=2 Ir _la ib

] i 1 : 1 i

% £ £ £ - a2 .': % &
SN S/ d ]
1 2 3

— = L rnennly £ 3 = =

la, b = 2680 mm 1 - reference conductor

Ir=710 mm 2 -equalizers

d=1380 mm 3 - through connector

The configuration and dimensions of the test circuit of LAC 300

-POB-07/01-Z3w0
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Karta katalogowa wyrcbu
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Report Reference No. LA-16.0§1/16,069/4/E

Attachment No. 3

/

List of test equipment used:

/

Thermohygrometer (W-02509) Auto 2016-08-25
KRP arrangement (801/50681) — 2016-06-20
Shunts 50 kA (801/50064-B) 50 kA 2016-08-16
Measuring tape 3 m (W-52157) 0...3m 2014-01-14
Stopwatch (W-52063) s, min 2016-02-12
Temperature meter TMP {0 ... 300)°C 2015-11-03
6 Electrical tests | (NF: YWRWM020019)
Current transformer UTT-6M2Z 1200/5 A 2015-05-28
(W-51338)
Ammeter LE-3P (W-51675) 6 A 2016-04-04
Shunt B3 (W-52051) 100 A/ 150 mV | 2014-03-28
Multimeter FLUKE (8/50591) mVY AC, DC 2015-12-14
Multirmeter FLUKE (8/02480) mV AC, DC 2016-04-26
Measuring tape 3 m (W-52157) {0...3)m 2014-01-14
Stopwatch (W-52063) (0..60)s 2016-02-12
7 Mechanical tests
Dynamometer FBEOK (801/02722) 12000 N 2016-06-09
Thermohygrometer LB-701 (800/01704) Auto 2015-12-14

I-POB-07/01-Z3w9
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YAOCTOBEPEHUE 3A CbOTBETCTBUE S
No. 2114131.100/A {
W3aasa ce Ha: Z.A.E. ERGOM Sp. zo.0.
ul. Nowe Sady
10 94-102 floas
MOALA
3a npoAYKT: I'mnza 3a kepbosaHe

Toproscka mapka:  ERGOM
Tun/moaen LA 120 Aluminium

Pasmep: 120 mm? Aluminium

MpousseaeHu oT: Z.A.E, ERGOM Sp. zo.o.
ul. Nowe Sady
10 94-102 Noa3
MNONWA

MNpeamer: EnekTpUUECcKO M3NUTBAHE Ha TWAA, CLCTOAWO €€ OT W3NWUTBAHMA Ha
TOTIIMHHUA LUKBJ, BRAIOUUTENHO 3NUTBAHUA HA KbCO ChbeAnHeHue

MNauckeaHus: EN/IEC 61238-1:2003 clause: 6, Enektpudecku usnutanmua (Knac A)

Toea ygocToBepeHue ce nsgasa Ha Hasarta Ha npoBegery uanuTeanna KEMA, peayatature
OT KOWTO ce HamupaT B noseputenHo gocue Ne 2114131.01 uzpageHo Ha 28 Hoemspw,
2008,

Manutsanero 6elwe npoBeseHo BbPXY LIECT MOCTPH OT NPOAYKTa, MPefoCTaBeHM oT
npousBoauTena, YHAOCTOBEpPEHWETO He BK/AOYBATa OUEHKA Ha npoaykuuata Ha
npoussoauTens. CbOoTBETCTBUETO Ha NPOAYKUMATA MY C MOCTpaTa, TecTBaHa oT KEMA, He e

OTTOBOPHOCT Ha KEMA.
KEMA Quality B.V.
Arnhem, 28 Hoemspu, 2008

Ha ocHoBaHue 4n. 36a, an. 3
ot 30I

H.R.M. Barends
MeHUBKBE capTiduuMpaHe

: A o
e Lot oo,
® MyBAnKysaHeTO Ha TO3M SOKYMEHT & N03BoAeHO, TyBAMKYBaHETO Mﬁ{'ﬂno WAY YACTUYHO U [ unu Bbanpouaéaengn,aHe"_ro no

)

KAKbBTO W /{3 € HAUMH Ha CHABMKAHMETO Ha rOpeciomMeHaTHA {Te) AoKNaA (1) He e NO3BOAEHD, OCBEH aKo Hspﬂ\._\nb e e
OA0EHD paspellieHUe WAM B A0KAM3 (MTe) HAM B NPeanILHOTO IMCMO. o

KEMA Quality B.V. Utrechtseweg 310, 6812 AR Arnhem P.O. Box 5185, 6802 ED Arnhem The Netherlands T +31 26 3 56
2000 F +31 26 3 52 58 00 customer@kema.com www.kerma.com Registered Arnhem 09085396 __ ..




No. 2114131.100/A

Issued to:

For the product:

Type/Model:
Ratings:

Manufactured by:

Subject;

Reguirements:

Trade name:

ZAE. ERGOM Sp. z 0.0,

ul. Nowe Sady 10
94-102 LoDZ

POLAND

Compression connector
ERGOM

LA 120 Aluminium

120 mm? Aluminium

ZAE ERGOM Sp. zo.0.

ul. Nowe Sady 10
94-102 LeDZ
POLAND

Electrical type test consisting of heat cycle tests including short-circuit tests.

EN/IEC 61238-1:2003 clause: 6, Electrical tests (Class A)

This Attestation is granted on account of an examination by KEMA, the results of which are laid downina

confidential test report no. 2114131.01 issued on November 28, 2008.

The examination has been carried out on six specimens of the product, submitted by the manufacturer. The

Altestation does not include an assessment of the manufacturer's production. Conformity of his production with the
specimen tested by KEMA is not the responsibility of KEMA

KEMA Quality B.V.

Arnhem, November 28, 2008

H.R.M. Barends
Certification Manager

is not allowed unless permission has been explicitly glven elther in the report{s) or by previous letter.

Ha ocHoBaHwue 4n. 36a, an. 3

ot 30I1

ePublicatlon of this dosument Is atiowsd. Publication In total or In part andfor reprodustion in whatever way of the contents of the abovi mentfoned repurl(s} -

KEMA Quality B.V. Utrechtseweg 310, 6812 AR Arnhem P.0, Box 5185, 8802 ED Ambhem The Netherlands\i\ L
T +31 26 356 20 00 F +31 26 352 58 00 customer@kema.com www.kema.com Registered Am

ﬁem 0908539
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ERGOM Z.A.E. Sp.z 0. 0,
Nowe Sady 10 Str., 94-102 Ladz, Poland
{+48}42 689 33 86

exgort@ergcm.com

Joas, 2015-05-07

CepTudukar 3a Kauecrso 50/2015

1. [poussoauTen Ha npogykra: ZAE ERGOM Sp. zo.0
94-102 Lodz ul. Nowe Sady 10

2.  Wme Ha npoayKkTa: AlymuHMeBa TUN3a 3a KepbosaHe Tun LA
3.  Knacudmkauma Ha npogykra: PKWil 31.20.27-70.00

4. Tpunoxexye Ha NPoAyKTa M 0GXBAT Ha ynoTpeba: U3No/138a ce 3a CBbP3BaHe Ha ayMUHMEBH
NPOBOAHUL

5. TexHuyecka cneuudunkauma: HakpaliHuumTe ca 8 CbOTBETCTBME C Hopma PN-90-E-06401/02
U TpbbOHaTa YacT e B cwoTseTcTBUeE ¢ DIN 46267/2.

6. MapThpa obxeaHaTa OT AeKNapaLMATa: NPOAYKTH, 3aKYNEeHU OT KINEeHTa.

fAexknapupam ¢ MbAHa OTFOBOPHOCT, Ye NPOAYKTLT OTFOBaps Ha TeXHWYecKaTa cneuuduKauma
CbIrNIacHO ToukK 4 U 5.

Cziai )/ n!ryf/Jakc e

Ha ocHoBaHue 4n. 36a, an. 3
ot 30I1

PbrOBOZMTEN OTLAEN KOHTPON Ha KauecTsaTo

- WIRING ACCESSORIES IS0 VAT: PL7260129071, Regan: 473076927, KRS: O 50132427” R i Sl o
ACABLE TERMINALS 9001 Sgd Rejonowy dla todzi - Sroedmiescia w todzi, X 1W),rcizml Krajowego Re;estr —Sqd A
TOOLS FOR ELECTRICIANS initial Capital ERGOM Z.A.E. : 1 0.400.000,00 PL,N \

" ENCLOSURES AND SWITCHSEARS Bank Zachodni WBK SA 1I/O Lodz, BIC: WBK PPLPP, iBAN: FL 16 10901_39400000000 G934 8970

348



ERGOM Z.A.E.Sp.z 0. 0.

Nowe Sady 10 Str, 94-102 Lodz, Poland
§. (+4B) 426893386

B expori@ergom com

6.

}w@um.com

16d7 07.05.2015

Quality certificate 50/2015

Product manufacturer: ZAE ERGOM Sp.zo. 0
94-102 L6dz ul. Nowe Sady 10

Product name: Aluminum cable joint type LA
Product ¢classification: PKWiU 31.20.27-70.00

Product application and the range of usage: used for termination of aluminum conductors of electrical
wires.

Technical specification: Terminals are compliant with norm PN-90-E-06401/02 and tubular part is
according to DIN 46267/2.

Batch covered by the declaration: products purchased by the customer.

1 hereby declare with full responsibility, that the product is compliant with the technical specification as per point 4

_and 5.

Dziat/)éntrfﬁi/tl/akc s

ot 30I

Ha ocHoBaHue 4n. 36a, an. 3

Quality contro! dept. manager

349
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WIRING ACCESSORIES VAT PLi7260120071; Feion: 47307682

CABLE PRI & 1sG Sad Rejonowy dia Lodzi - Srétmiesci _vyﬁtggi;i,fg{x Wydzial Krajowego Rejesiru Sadowego
TOOLS FOR ELECTRICIANS 8001 _“_‘;1_‘.;@15&;9@@1_qupmﬂz,ﬁ;s,;; (M (j0.000,00 PLK
ENCLOSURES AND SWITCHGEARS Bank Zachodni WEK SA /0 L0, BIC: WBK PPLPE IBAN: PL 16 1080 1304 0000 0000 3034 8970
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ERGOMZ.AE $p.20. 0.

Nowe Sady 10 5tr., 54.102 kodz, Poland
{+48)42 689 33 86

export@ergom.com

Lodz, 04.10.2017

Oexnapauyun 3a cvoTeeTcTBue 80/2017

1. lipoussoguten Ha npoayKra: ZAEERGOM Sp.z 0.0
94-102 floaa ul. Nowe Sady 10

2. Wme Ha ripoaykra: KabesnHn obyBru u runau: KDA/KDAC, KRA/KRAC, LA/LAC
3. Knacudukauua Ha npogykra: PKWiU 27.33.13.0

4. Mpunoxenne Ha npoayxra n o6xeat Ha ynorpeba: 3N0/3Ba Ce 3a 3aBbPLIBAHE W CBbP3BaHE
Ha aNlyMWUHHUEBU NPOBOAHNLLM

5. TexHuuecka cneyndmxaunn:  npoayKTH, NPOM3BEAEHW OT anymunuesu Tpbbu U npuy,
KOWTO MMaT XMMUYECKU CHCTaB, CbOTBETCTBalY Ha HopmaTa EN 573-3 (AnymuHuil v anymuHueBn
crnnasu}

1. Naptuaa & o6xBaTa Ha AEKAAPALMATA: NPOAYKTH, 3aKYNeHW OT KAKeHTa.

Hexnapupam ¢ nbiHa OTTOBOPHOCT, Y& NPOAYKTLT OTFOBapA Ha TEXHMYecKaTa
cneumpMKaLMA CbIAaCcHO TOUKa 5.

[iziat )éntrdﬁakr— i

Ha ocHoBaHwue 4n. 36a, an. 3
ot 300N

PorosoawTEn oTgen KOKTPON Ha KauyecTBoTo

WIRING ACCESSORIES SO ] VAT: PL7260129071, Regan: 473076927, KR$: 0000132427~ A

CABLE TERMINALS 9001 Sgd Rejonowy dia todzi - Srodmiescta w todz; X){_Wydzml Krajowego Reje thu Sqdowego
TOOLS FOR ELECTRICIANS Initial Capital ERGOM Z.A.E. : 1 0.400.000, 00 PLN

ENCLOSURES AND SWITCHGEARS Bank Zachodni WBK SA II/O Lodz, BIC WBK PPLPi’ IBAN ‘PL 1610901304 X 00000 3034 8970
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7aklad Aparatury Elekirycznej ERGOM Sp.z 0.0, WWW,.ergomn.com

ul. Nowe Sady 10, 94-102 Léd, Poland
f. (+48) 801 000 276
bok@ergom com

E6d%, 04.10.2017

Declaration of conformity 80/2017
1. Product manufacturer;: ZAE ERGOM Sp.zo.0
94-102 L6d% ul. Nowe Sady 10
2. Product name: Cable terminals and joints: KDA/KDAC, KRA/KRAC, LA/LAC
3. Product classification: PKWiU 27.33,13.0

4. Product application and the range of usage: used for termination of aluminum conductors of energetics wires

5. Technical specification: products made from aluminum pipes and rods having the chemical composition compliant
with norm EN 573-3 (Aluminum and aluminum alloys)

1. Batch covered by the declaration: products purchased by the customer.

I hereby declare with full responsibility, that the product is compliant with the technical specification as per point 5.

Ha ocHoBaHue 4n. 36a, an. 3
ot 30I1

Quality control dept. manager

-
-~ Intalees: r

il AKCESORIA DO OKABLOWANIA - NIF 726 01 -29[{%1;_;’3539 7407 ‘0ntjo1 32427

FOMCOWIT HATLOWE 1D Sad Rejfndwy dia todzi - Srédmieseia w Lodzi, XX Wydzial Keajow iediry Sadowego

BT NARZEDZIA DLA ELEKTRYKOW a001 Kapital Zaldadowy ZAE ERGOM: 1§.400.000,00 zi

B ROZDZIELNICE 1 OBUDOWY — Konto bankowe; Bank Zachodni WBK S.A. Il O/L6dZ 39 1090 1204 0000 0000 3000 5564
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MPEBOL O AHFNMACKY E3NK

e

STOWARZYSZENIE ELEKTRYKOW POLSKICH

BIURO BADAWCZE DS.JAKOSCI

04-703 Bapwasa, ul. Mieczystawa Pozaryskiego 2
Ten.: +48 22 81 2 69 38, cdakc: +48 22 81 5 65 80, e-mail: bbi@bb‘;.@

CEPTUOUKAT 3A CBLOTBETCTBUE Z

nr Z/M12/003/17

Jocragyux: Zaklad Aparatury Elektrycznej ERGOM Sp. z o.0.
(Mme v appec) ul. Nowe Sady 10
94-102 floga, Nonwa

lMpousBoauTen: Zaklad Aparatury Eiektrycznej ERGCM Sp. z o.0.
{Vine u appec) ul. Nowe Sady 10
94-102 lNog3s, Nonwa
Vime Ha npopykTa: anymuHueBy kabenHu obyeku Gea nperpapa
Tun (mogen) LAC
(cnueby ¢ BapKWaHTH OT ApyraTa cTpaHa Ha
ceprudmkara)
TexHuyecka MHopMauus HOMMHaNHO ceyeHue 25 mm? — 300 mm?
Knac A

Bug cepTtudmkauoHna cxema 1a B cbotBeTcTBUE ¢ PN-EN ISO/IEC 17067

Mocmpa om 2openocoyeHus npodykm e Usnumana u e yomaHO8eHo, Ye e 8 chomeememale ¢
usucKeanusma Ha cmadOapma (Ume) U / unu HopMamueHUs GOKYMEHM:

Cmandapm(u)/HopMamueHu OoKyMermu Hsnumamennu npomokomnu Ne HzdadeH om
PN-EN 61238-1:2004 LA~16.081/16.069/1 SEP - BBJ
(TEC 61238-1:2003) LA-16.081/16.069/2

LA-16.081/16.069/3
LA-16.081/16,069/4

Hanumamennua npomoxon e HepazGenta Yacm om mo3u cepmuthuxam
Bapwasa, 2017-01-31

Pbrogodumen cepmuchuiiupatty opzan
/nodnuc — He ce veme)
Zbigniew Brzozowski
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CEPTUGUKAT Ne'Z142/0 )3117

[onbanutenta vk opmanus

CrivcbK Ha BapHaHTh: /
Tun HomuranHo ceveHne [mm']
LAC 25 25
LAC 35 35
LAC 50 50
LAC 70 70
LAC 95 95
LAC 120 120
LAC 150 150
LAC 185 185
LAC 240 240
LAC 300 i 300
7 NC-A 16.087

Per. Ne S-A-16-069

Kone do:

1. Zaklad Aparatury Elektrycznej ERGOM S,. zo.0.
ul. Nowe Sady 10

94-102 floda, Monwa

2.NC .

|
353
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'norm(-y) iflub dokumentéw norm

Raport z badan stanowi intégréinq czest niniejszeno certyfikatu
Test Report forms Integral part of this Certificate

STOWARZYSZENIE ELEKTRYROW
BIURO BADAWCZE DsS. JA

04-703 Warszawa, ul. Mieczyslawa Pozaryskiego 2
tel.: +4B 22 812 69 38; fax; +48 22 815 65 B80: e-mail: bhj@bbj,

CERTYFIKAT ZGODNOSGIZ

CERTIFICATE OF CONFORMITY £

nr ZI12/003/17

No. Z/12/003/17
Dosiawca S . zaklad Aparatury Elektryczne)j ERGOM Sp. z o0.0.
{(Nazwaiadres} ...  ul, Nowe Sady 10
Supplier:. -1 94-1_0'2 bédz, Poland

(Name and address) .

Producen R Zaklad Aparatury Elektrycznej ERGOM Sp. z o.o.
(Nazwaladres} i~ " '14k, Nowe Sady 10
Manufactire 94-102 £6d2, Poland

(Name and sddfess)

Nazwa wyrobu-'i' | daczniki rurowe aluminiowe.
Nsme of the pmduct § j"-3a.1umipium through connector.

Typimodel:  uace.
Type (modsl): - - -, (wykaz wykonai na drugiej stronie certyfikatu)
A o ' {J.;Bt_qf variations on the other side of the certificate)

.Dane techniczne. ; Przekroj znamionowy: 25 mm® + 300 mm*;

: “: Klasa.A,

" Rated cross-section: 25 mmw + 300 mm’;
Class A

Typ programu Lo 1a géd;ug PN-EN ISO/IEC 17067

E 'Iai'ééq'qrding to PN-EN ISO/IEC 17067

‘Prébka wymienicnego wyze] wyrobu zostala zbadana i uznana, jako spelniajgca wymagania

‘A sample of the aforesald product wa
standard{s)and/or narmar:ve docum nt:

nych:
esfed and fo ntf?o/}ir}aanfonnity with the requirement of the

' Standard{s)/nonnatfve docu Tes! repori(s) No. s fssued by

Nomla(-y)l dokumenty non‘n ?)vnq ) Raport{-y) z badan nr Wydany(-e) przez

LA-16.081/16.069/1

PH-EN 61238°1: ; LA-16.081/16.069/;
(=N 61238-1;2003] m-zs.oszns.ossg | 5B® - BBJ
: T m—26.081/16.069{4 '

o
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CERTYFIKAT nr.Z/1M2/0
CERTIFICATE Nfﬂfz’/&)&s%r

Informacje dodatkowe:
Additional inforrmation:

Wykaz odmian:
List of variations:

Typ Przekréj znamionowy [mm?]
Type Rated cross-section fmm?]
LAC 25 25
LAC 35 35
LAC 50 50
LAC 70 70
¥ LAC 95 95
: LAC 120 120
LAC 150 150
LAC 185 185
LAC 240 240
LAC 300 300
NC-A 16.037

Nr rej. S-A-16-069
Reg. No, $-A-16-069

Rozdzielnik:
Copy to:

1, Zakiad Aparatury Elektryczne}l ERGOM Sp. 2z o©.o0.
ul. Nowa Sady 10
94-102 L6dZ, Poland

2. NC
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SUIKAB AL S
yn, Komateseko oce 92 T +359 32 277 171 office@iilkkab.com

4004 Mhoepue, Bwaraprs & +359 32 671 133 wwlfitkab.com

Npunoxcerue 2 kom TexHUYeCKo ripednoierue

3a obocobeHa noamuyus No 2:

o

»J0CTaBKka Ha apmaTypa 3a NpoBogHULY (KabenHu obyBKM, ChbeAMHUTEAN U HaKpatHULLK)

U3NCKBAHW OKYMEHTW OT TEXHUHECKK
N3INCKBARHNA U CNEULMDUKALUNA

[MpunoxKenue 13




Aluminium tubular terminals

SDERGON

Butt connectors LAW ... type

Material Al

Design uncoated, g ﬁtﬁ b
Voltage 1030 kV. ; i
Note!
- terminals are filled with special contact grease and
packed in foil;
— sector shaped conductors must be rounded with (77777 z 7Y
special dies, N I o | B
L L
S
Cross section [mm®) Dimension [ram] Crimpin | eight
Type item Ho. e Pa‘;af]'"g ‘:aigcag:f
¥in fsm refse H d D Biacode Mo, Ho. of arimping wite Ho, of aimplng namow P Ik}
1AW 16 E126A-01100300700 16 iy 90 56 ne 2 32 44 1 40
LAW 25 E12A-01100300200 25 5 o0 68 120 2 3-2 44 1 0,006
LAW 35 E12KA-01100300300 3 b 9% 80 140 4 -2 44 1 0,030
FAW SO E1ZKA-0T100300400 56 ] ® 98 160 6 2 44 1 0,038
LAW 70 E12KA-01100360500 % 95 9 W2 185 18 2 44 i 0,047
LAW 95 FIZKA-C1 H0300600 95 o i 132 25 2 22 44 1 0,072
1AW 120 E12KA-01100300700 1% 150 105 47 B0 2 22 44 1 GO75
1AW 150 FiZKA-01 100300800 50 8 105 163 5,0 5 12 44 1 0,080
LAW 185 E12A-03100300800 185 0 15 183 B35 i 2-2 55 1 4140
LAW 240 E12KA-01100303010 pLi} 360 125 no 330 3 -1 55 1 0,160
LAW 300 E12KA-01106301100 300 - 125 B3 340 34 ) 535 1 0,190
LAW 400 E12KA-01100301200 400 - 150 %0 85 38 33 - 1 0,260
LAW 560 E12KA-01400301300 500 - 170 20 a4n 4 33 - 1 0,400
LAW 625 F12KA-0T100301401 625 - 200 350 520 52 33 - 1 0,640
LAW 800 E12KA-01 100361501 860 - Bs 0o 580 % 33 - 1 210
1AW 1000 F1KA-01100301601 1600 - 25 40 60 60 33 - 1 G810

wWww.ergom.com

Crimping technology for tubular tetminals Al

Crimping tools and hydraullc presses



DUNKAS Al ’L/
¥, KOMaTescKo Woce 92 T +35932 277171 ej;" ae@fitkab.com

4004 MNroegue, Bunrapun B 4359 32 671133 wwv.filkab.com
-

;

fipunoxcenue 2 kom TexHuvecko npednoceHue

3a cbocobeHa nosnuma Ne 2:

»{JOCTaBKa Ha apmatypa 3a NnpoBoAHNLM (kabenHn obyBKN, CbeaUHUTEAN U HaKpaHMLM)"

M3NCKBAHU JOKYMEHTK OT TEXHUYECKI
M3MCKBAHUA 1 CMELUMDUKALIMNA

[MpunoxeHune 14
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TEST REPORT 098100 05-OUAIND FPage 1 of 12

Aqapshosi CERGOM Zoklad Aperatury Eleliryczhg] sp. 2 0.0,
ul. Mowe Sady 10
Q4-107 Lobz
POLAND

P D 008 00-00
Corgess Purmia 2066 1H0 00-QUAAND
o Mechanical testings

Tronsmark C ERGOD
Tupeds) ’ L&, size 10 U8 500

by, Movesrilrer 1 2006

Menutaciomer Production sites: ERGOM Zalklad Aparalury Elekiryczne) '-“D,
ul. Nowe Sady 10
4107 LoDy

PO AMD
Ovarieyy Of RSt C Mechancal tesig ancording o davse 7 of the Tes! Requiraments
Trat Fenudisments B0 31235-1,2005-5 Compression and mechanical conheciors
Fesland fry © HUH M. VersieegsnHa ocHoBaHve yn. 36a, an. 3
o1 300N
Cheched by © MG Kormehnk
E .l -‘)((
nantenis
Faecharion (2513 . I
Tables, preparalion of the samples, testinformation T
i mrlurz mfmﬁ ration, LA
Conumon and relevant connecior design erileris
Taols

ipieszion of i tesings

Tasi zamples LA /

AT “‘L\e {6

Ay el Al nghle ressieedd

ity T PO with A ity mank oo put on the mak ol as approved if KERN Cuphiy B
v o Ay

.4 e e subeiciEies @e ol Rebis for any diresl or ndiect, inodental o co%equeﬂlm!iia“s ‘Qrigmahn,; i f e
o e o he infarnabon ar data frem this document or due o the impassitility of u=wu§|lnai {nfmnmliun

"_. . ;

\‘\

sgind vy A0t b sngdd evaltabla 10 2 BN parly olher s at an bty providizd with !h:l.\
Lonations with respent o copprights and fiabikly

Lireehtseeiag 310 5812 817 Siaten, The Maihertanda, PO Box 5185
S PHHRR aayw, Buye sl ooy Telephone: #3126 3

B

Ao TR e
sy F A
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Froaie ot maaiion:

Teademsd, ERGOM

Eradt Coructor connections
o LA

stz 10 HE 500

Mechaningt fesis

The purpose of e tesls b o enswe an acceplable mechenical strength for the connections o he
SEars of power cables :

ook

Phe peewipet infponunaskicon s given i annex LA

Selention of the satnples.
O o the dacl that the manufoclurer could clearly demonstrale common and relevanl conneclor design
crtenu e srmples have been seleclad as follows
oz nonneetor [amily consiste of four sizes the minimum ang maximum cross-seclions are selecled
o s
il & conpentor femily consists of five sizes the minimum and maximum and one intlermediate cross-
duns are celecied for lesis
nnneclor Fernily consiste of six o more sizes the minimum and maximum and teo inlermediate
s are selbetad or lesls

Thia i

samptes are giveron Table 1 and Table 2

e annen Somanen shd relevant contecion design crileria for a family of connectors.

Sanyde preparation

= sanples have been praparad and filled according to the manulacturers instructions
Dedanle of the preparation are given in Tablz 1, Preparation of the samples

fiormsion about the foels is given in the annex Tools

oot HG

Tast mothgd

w5 INEFLCnns,
The conducion lsngifs, belwsen are o lesst OO mm. \
theae s lensde sienglh equiprent the force on the sampte was increased slowly lo /

G0 temee e cross-section of e conducior If thare made of copper, ;
) -section of lhe conduclor if there macde of aluninium

©

= ,fesi foree:

i

P




2005150 0H-CUAMND Page 3 ol 1877

o pgquest of the manutsclurer he est foroe was further incraasead i & valle as given in tablg

ses e (OHowdng pholo anneres:
iars 0f the taslings

ipbing LA

givery in Table 20
ezt force ? during one minule, no slipping cecurred
s test force 3, a0 slipping oocured

Chladity azsuyance

Prapming and Bing the samples, and laslings have heen rarried in the Laboralories of
SRGOM Zaklad Aparatury Blekiryeane] spz oo
v, Mowee Sady 10
w102 Lodz, Poland

T ERGOM wganisation has been cerlified for 150 G001 by Polsks Rejesir Statkow 5.4 (Polish Ship

Preonsban o A

A0t tviiies hurde been carved ont by,
Fualy (i owski, ERGOM RV
Crreaorz Rostoha, RGO RW
Adain Michalsk, ERGOM PJ
Tromeak Fialwwski ERGOM B
Weojeiap Durle, TR P

sl Viovee bty painessad by HH M Versteegen, REMA Qualily BY., The MNetherlands,

The matiogs have bean carmed out or lensiie sirength equiinant
VEWM WPR, sedal numbel GO/RO
sanidsd (o forome of 1N, 25 kiY and S0 ki within an accuracy of 0.78%
auipmant was calibrated June 5, 2008 by Okregowy Urrad Miar w Lodzi {Local Office of Measures

in Lodrt

& PRy
BN I ]
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Takbbe 1

Fraparagiion of the samples

L L foaling information
o | crosssection i

Type (e’ number of die
vlesignation oy samples nuwmber focls

e
70
240
A0

10 HHA00
1% HHAGD
32 HHA400
44 HHB30

[ B LR FUR 43

sample iformation
Cross-
Type seniinn number of mult. test force 1 test force 2 test force 3

Ugaigration e _samples | Tfaclor (W) (M) {N)

Testreszulis

| -
I
R 3 e

LATG : 70

40 404) 420 ‘ 220
403 2800 2940 4000

ad L)

LA 24 P20 3 40 9600 10080 23000
LA GO L BI0 3 40 20000 21000 30000
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Won-tersion
compression joinis,

Frilatial o
Suripne: une
Lesion: U
Voltage, i
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\

COMRBON AND RELEVANT CONRNECTOR DESIGH CRITERIA FOR FARILY OF CONNECTOR

sgnfeniors type LA

crreansions of connecltns are bassd on DIN 46267/2 standard
ihe same produstion technology oy all sizes
the same place of piaductons lecation - ong workplace (maching and tool) for ali sizes
e sarne waaiity control procedurs for production in progress {dimensional control}
v aarme grate of maledial for all serles
o B AW-EALAD 6 HI4 acc lo PNCEN 78427
e same supphics of Alominuim malerial for 8l sjzes
=arme application for afl sizes - connaclor are vsed for eleclrical connection of two wires of
same o differsnt cross-section
cimpeg lechnology for all sizes - connecior ave crimped using tools with o called
it cnmping dies - proper die size for size of connector
Thi saime way of marking - there is a cooe overprinied on every connector lo indicate:
' Cormactur cross-seclion
ki e eode nomiber lo crimp a conneclor
Sraphic code of nbmber and posilion of compressions required, made wilh narrow dies (hand
trols) o wide dies (hydraciic fools}

Aoiual ERGOM producton programs based on cross-section range from 10 mm? up o 500 rrin’.
For type test program terminal up (o LA 500 showld be taken Into consideration.

!

£

Sl L

/ﬂn,ﬁ:‘:;‘:r: .
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heacdbil 400 type

SO
’Cll "i’\ K
jee crimping fovee: o ieast 200 KM,
SRR
Eoa g
V’rmt Pl gnﬁ atne 7 i

11-—’.1‘ ™ \_| ,"-I ,‘ (.'_v it

T

ng‘s et i CTHRpInG lBrmingks 8

{.-h:u'»]:e 1
'umpsnfq foroe: ofleast 250 ki

Pyeswic
-Lenu‘ih

PR IEet

egeihier vafh nedradho
sof fon pongdng of termnate and

pump. Benaral

puipese, praclical, reliabie. Enables easy
forming of segmenlal cores. Supalied in plastic b,
Ch f

gecd rgether wilty ydeaube pump. Geueral purpose, drachcal, relisite. Enabies easy
ynd forming sagmienial cores.

S

RN ERNE
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GUAKAB AL é’

Y. KOMBTERCKO Lioce 92 T+3569 32 277 171
4004 Nnoegus, BLnrapus & 4368 32 671 133

office@titkab.com
www. fitkab.com

fpunoxcernue 2 kKom TeXHUHECKO npednoxierue

3a obocobeda noavuma Ne 2:

,JocTaska Ha apmatypa 3a nposogHuuy (kabenHn obyskW, CbeAMHUTENU N HaKpaitHuLmn)“

U3NCKBAHW AOKYMEHTHW OT TEXHUYECKH
U3NCKBAHMA 1 CTIELLMOUKALIUNA

MpunoxeHue 15
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DEKRA ﬁjﬁ

llpesod om aHanuicku esux

Mucmo po: /
Ao daxc Ha BHuMaHWeTo Ha-—"
Whomever it may concern

or Ten. Haw Ne

Kasper Nijkamp +31 26 356 2850 KNIJ/20-04-2011
[GETS E-mail

+31 26 352 5800 kasper.nijkamp@dekra.com

Oata Bp. cTpaHULK

AHvapu 2011

OtHocHo: TipexebpnsHe Ha 6usHeca ¢ Hucko HanpexeHne ot KEMA Ha DEKRA

La nocnyxu npey koroto Tpsbea

MNpes Hoemspu 2009 r. KEMA npogage cBos 613HeC 3a TeCcTBaHe # cepTudmumpaHe npu HUCKO
HanpexeHue Ha DEKRA. KaTo uact ot ctparernsta cn, KEMA peiur a ce cbepeaoToyn Bbpxy
KOHCYNMTaHTCKW YCNYI 1 M3NUTBAHUA 3a CPEAHO W BUCOKO HanpexeHwe U Aa npoaaje buaHeca ¢
HUCKO Hanpexerwe. [pes Hoemepn 2008 r. DEKRA npupobu wsusno BuzHeca ¢ HUCKO
HanpexeHne (0T noTpebuTesnicku enekTPonpoaAyKTM [0 NPEeKbCBa4uKM HWCKO Hanpexenwe). B
pe3ynTar Ha T0Ba UMEeTO Ha KOMNaHWATa ce npomMeni ot 1 aHyapu 2011 r. ot KEMA Quality B.V.
Ha DEKRA Certification B.V.

3a DEKRA npouegypaTa npepcraBnsisaile npugodbusade Ha nnardopma. ToBa o3Havaea, 4e
HAMa NPOMEHW B YIPaBMneHWeTo U nNepcoHana Ha opraHnsauusaTa 3a  W3MTBaHua n
cepTuduLmpade npy HUCKC HanpexeHue. BCouYUKM NWUA 3a KOHTaKT, HJOrOBOPHW, akpesuTauvn u !
W3NUTBAHWA OCTaBaT HENPOMEHEHW. 1

B roBa oOTHOWEHWE M3IKCKBAME OTCera HaTtaTbK Aa nocouysaTe "DEKRA" 3a Bcsko
obopyaBaHe HUCKO HanpexeHue (Ao 1000 V AC » 1500 V DC), BmecTo "KEMA".

Kato DEKRA Hue we npoabrixum fa npegnarame cepTudukath 3a Kadectso KEMA-KEUR u

KEMA cepTudukaTii 3a wsnuTBaHe HAa KaYyecTBOTO, KAKTO W NPOTOKOMM OT WaNUTBaHe Ha
kayecTBoTO Ha KEMA 3a onpegeneH nepwoj OT Bpeme, 3a Aa NOCTUFHEM NnaeeH npexon. Tosa
ce Abku Ha dakTa, Ye umeto Ha KEMA Quality e pobpe nosHaro Ha nasapa. OceeH ToBa Lie
sanoyHem Aa uspnasame ceptudukaT DEKRA 3a nanutearde v npoTOKOAW OT M3NUTBaKWA, 3a na
NO3BONMM Ha KpalHuTe noTpebuTenu, KOHCYNTaHTW W (DUPMKM 38 KOMYHanHW ycnyrv fa ce

3anosHanaT ¢ mapkaTa DEKRA., Taka de npes cneasaluure roguHu MoxeTe ga oanBafe e,
nonyyuTe ABa KOMMNAEKTa CepTudukaTM U npoToK 7 OT M3NUTBaHUA OT npowaao,qmenwre Ha‘.f;l_‘ ;

obopyaBaHe HUCKO HanpexeHue, e4uH ¢ MapkaT MA ality" neguH ¢ l)ﬂapr(a'ré
fi "

B b opt
DEKRA Ceriification B.V. Ulrechtseweg 310, 6812 AR Arnhem Pastbus 5185, 6802 ED Amhem, hﬁd)e,_{!and i
T +31 26 356 2000 F +31 26 352 5800 www.dekra-cerification.com Handelsregister 09085396 | -1 s
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DEKRA

Haaseame ce, Ye ropenocodyeHoTo OOACHEeHWE W3sicHABA NPEXBLPIAHETO Ha GuaHeca C© HMCKO
HanpexeHue or KEMA kem DEKRA u ye cTaBa fCHO, Y€ e NPOALIKUM fAa n3faBame KEMA
cepTudUKaTK 3a 3NUTBaHe Ha KA4eCTBOTO B JONBIHEHUE KbM DEKRA cepTudivkaTuTe 38 USNUTBAHE.

AKO MMaTe AOHBLAHUTENHA BBAPOCH NN Hyxba OT AONBIHUTENHN OecTerA OT Halia cTpaHa, Mofs,

yBEAOMETE HI, KaTo Ce CBLPXETe ¢ -+ Kasper Nijkamp Ha Ten. +31 26 356 2850 wnu Ha
kasper.nifkamp@dekra.com.

DEKRA Certification B.V.
Busiua KEMA Quality B.V.

nognuc — He e Jeve

Ha ocHoBaHue 4n. 36a, an. 3 [T
ot 30I1 ™~

o |
__/

Mr. Kasper Nijkamp

gl

MeHnancep brakec passuThe, KOMIOHEHTH
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. smooth transition. This because of the recognition of the KEMA Quality name in the market, I /

Letter To:

To Fax Attn.:

>
Whomever it may concerh \
N

From Phone Qur Reference
Mr. Kasper Nijkamp +31 26 356 2850 KNIL}20-04-2011
Fax E-mail

+31 26 352 5800 kasoer nilkamo@dekra.com

Date Number of pages

January 2011

Subject: Transfer of Low Voltage business of KEMA to DEKRA
To whomever it may concern,

in November 2009 KEMA sold its Low Voltage Testing & Certification business to DEKRA. As
part of their strategy KEMA decided fo focus on consultancy services and medium and high
voltage testing and to sell the low voltage business. In November 2009 the complete Low Voltage
business (ranging from electrical consumer products upto low voltage switchgear assemblies)
was therefore acquired by DEKRA. As a result the name changed from 1% of January 2011 from
KEMA Quality B.V. into DEKRA Certification B.V.

For DEKRA it was a platform acquisition. This means that there are no changes in management
and staff of the Low Voltage testing and certification organization. All contact persons, contracts,
accreditations and test facilities remain the same,

in that respect we would like to request you to specify “DEKRA” for ali Low Voltage
equipment (upto 1000 V AC and 1500 V DC) from now onwards instead of “KEMA”,

As DEKRA, we will continue to offer KEMA-KEUR certification and KEMA Quality Test
Certificates and KEMA Quality Test Reports for a considerable period of time to achieve a ,ﬁ,

addition, we will start to issue a DEKRA Test Ceriificate and Test Report to the market in. order""f"’"j L

to let end-users, consultants and utility companies become familiar with the DEK brand So, i .
for the coming years you can expect to receive two é of cetfificates and test rep| rfs from Low : \
Voltage equipment manufacturers, one branded “KEMA Quality” and one branded wzth

"DEKRA", //
-
- /

Moy
DEKRA Certlfication B.V. Utrechtseweg 310, 6812 AR Arnhem Postbus 5185, 6802 ED Amhém,'Necfeﬁand g,
T +31 26 356 2000 F +31 26 352 5800 www.dekra-certification.com Handslsregister 09085398 I

I
I e
7‘_{:' 111,

|k||”




| hope the above explanation clarifies the transfer of the Low Voitage business from)(i’EMA to

DEKRA and that it is clear that we will confinue to issue a KEMA Quality Test Cedificate-
addition fo a DEKRA Test Certificate.

in case you have any further questions or if you require any further action from our side please
let us know by contacting Mr. Kasper Nijkamp at +31 26 356 2850 or
kasper.nilkamp@dekra, com.

DEKRA Certification B.V.

Former KEMA Quality B.V.

Ha ocHoBaHwue 4n. 36a, an. 3
ot 30I1

BN
)
Mr. Kasper Nijkamp

Business Development Manager Components
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DUNKAB AL B
yA. KomaTescko Wwoee 92 T +359 82 277 171 oﬁice@'?l'ikéb.com
kab.com

4004 Mnesgrs, Bvnrapus ® +358 32671133 vy

Mpusoxcenue 2 ko TexHuyecko npednoxcerue
S

3a ocbocobena nosuuua No 2:

»4OCTaBKa Ha apmaTypa 3a NposoaHuLM (KabenHn obyBRY, CbeAUHNTENN W HaKpalHMLK)

M3NCKBAHWU JOKYMEHTU OT TEXHUYECKH
M3NCKBAHUA U CNELNDUKALINIA

[MpunoxeHue 16
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Mpeeod om aHznuticku esux

SV TGN GO

ERGOM Z.A.E, 5p. 2 0. 0.

Nowe Sady 10 Str., 94-102 Lodz, Pofand
{+4E}42 689 33 86

expori@ergom,com

Nops, 2015-07-27

Mpesod om gHanulicku esux

[leknapauums 3a cbotBeTcTBre 94/2015

OrHacawa ce 3a: AlymuHuesn Kabenuu coeguramntenn Tun LAW v LAWP

C HacroawoTo OTAensT [0 KavyecTBo Aekaapupa, 4e anymnHlesnuTe kabenuun coeanHuTeny tmn LAW u
LAWP, npegnowenn ot ZAE ERGOM Ltd. ca npoussegeHu B  CbOTBETCTBME C TexHu4ecxarta

HAOKYMEHTALMA,

P
[}zial,}énlr. i Jakc ¢

Ha ocHoBaHwue un. 36a, an. 3
ot 30I1

PunKOBOAMTEN OTAEN KOHTRON HA KAYeCcTBOTO

. WIRING ACCESSORIES S0 VAT: PL7260125071, r; gan: 473076927, KRS: 00001 2327' ¥ :
 TCABLE TERMINALS 9001 Sgd Rejonowy dla todzi - Srodmigscia w todzl, XX Wydzial Krajowege Rejestrir.Se
TOQLS FOR ELECTRICIANS Initial Capital ERGOM Z.A.E, 1 1 }faoa,ouo,oo PLN
ENCLOSURES AND SWITCHGEARS Bank Zachodni WBK SA 1/O Lodz, BIC{ WBK PPLPP, IBAN: PL 16-1090 1304 00000000
; . "

t
o

Lo,
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ERGOM Z.AE. Sp.zo. 0.

Nowe Sady 10 Str,, 94-102 Lodz, Poland
% (+48)426823386

B exporigergom.com

1.6dz 2015-07-27

Declaration of conformity 94/2015

Concerning :Aluminum cable joints type LAW and LAWP

Quality Department hereby certify that the aluminum cable joints type LAW and LAWP type
offered by Z.A.E. Ergom Ltd are manufactured accordingly to the Technical Documentation.

Dzia%}/pmr}#ﬂakc ¢l

Ha ocHoBaHue 4n. 36a, an. 3
ot 30I1

uality control dept. manager

- NV ORI TARA
el WIRING ACCESSORIES VAT PL7260129071, Regon: 473076327 {KRS: 06000132427
L CRBEE L RLAL G Is0 Sa6 Rejonowy dif Lodzi - Srédmieéc’tfﬂi’ Lodzi XX Wydzial Krajowedp-Hefestru Sadowego
B TOOLS FOR ELECTRICIANS 2001 * 'Initial Capital ERGOM Z.A:EX_14.400.000,00 PLN
T ENCLOSURES AND SWITCHGEARS ) Bank Zachodni WBK SA H/Q LodZ, BIC: WBK PPLPRiBAN: PL 16 1090 1304 0000 0000 3034 8970
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Mpesod om aHeauiicku eaux

YOOCTOBEPEHUE 3A CbOTBETCTBUE

No.2114131.100/A

H3pasa ce Ha: Z.A.E. ERGOM 5p. zo.0. ;/,)

ul. Nowe Sady
10 94-102 Jlons
NOMLUA

3a NPOAYKT: T1n3a 3a KepbosaHe

ToproBcka mapka: ERGOM

Tun/mopen LA 120 Aluminium

Paamep: 120 mm? Aluminium

MpoussepeHu oT. Z.A.E. ERGOM Sp. zo.0.
ul. Nowe Sady
10 94-102 Jiop3
NOAUWA

ﬂpe,u,me"r: EH@KT[JM‘-IECKO M3NMTBaHEe Ha THUNA, CbCTOAWO Ce OT M3NUTBaHWA Ha
TOMAWHHUA LKMKDBA, BKAIOUUTEAHO M3NUTBAHNA Ha KbCO CbeUHEHNE

KManckeanua: EN/IEC 61238-1:2003 clause: 6, Enektpuyecku uanutanua (Knac A}

ToBa ygocToBepeHue ce u3paea Ha Ba3arta Ha NpoBEAEHW N3NUTBaHWA KEMA, pesyntatute
OT KOMTO Ce HamupaT B rioseputenHo gocme Ne 2114131.01 uzgasieHo Ha 28 Hoemspuy,
2008.

ManuteaHeTo Gelle NPoOBeAEHO BBPXY LECT MOCTPYM OT NPOAYKTA, NPeAoCTaBeHu oT
npousBoaMTENA. YAOCTOBEPEHMETO He BKOYBaTa OUeHKa Ha npoAykuuATa Ha
npoussoguTens. CbOTBETCTBMETO Ha NPOAYKUMATA MY C MOCTpaTa, TecTBaHa oT KEMA, He e

oTroBopHocT Ha KEMA.
KEMA Quality B.V.
Arnhem, 28 Hoemspu, 2008

Ha ocHoBaHwue 4n. 36a, an. 3
ot 300N

H.R.M. Barends
MeHngbp cepTiduLnpare

® MMy6AMKYBAHETO Ha TOBW AOKYMEHT & no2soaeno. I
KBKLBTC M A3 & HAYMH HA ChAbPKAHKETO Ha ropecnomeHaTus (te) goxnag, {1 "} He e nosaonem, OCBEH aKO MapuuHo HEE
[laneHo pa3speweHne Uy 8 A0KA3AA {UTe) KAK B NRefMWLIHOTO NNCMO, ’

2000F+31 26 3 52 58 00 customer@kema COM WWW, kema com Regzstered Arr; em 69085396 Iy ( ‘

T
I ll"klulna

Ex erience you can tl’Lj




TTESTATH

No. 2114131.100/A
Issued to: ZAE.ERGOM Sp.zo.0.
ul. Nowe Sady 10
94-102 LoDZ
POLAND
For the product; Compression connector
Trade name: ERGOM ' /
TypefModel: LA 120 Aluminium
Ratings: 120 mm? Aluminium
Manufactured by: ZA.E. ERGOM Sp. zo.0,
ui. Nowe Sady 10
94-102 LoDZ
POLAND
Subject: Electrical type test consisting of heat cycle tests including short-circuit tests.
Requirements: EN/IEC 61238-1:2003 clause: §, Electrical tests (Class A)

This Attestation is granted on account of an examination by KEMA, the results of which are laid downina
confidential test report no. 2114131.01 issued on November 28, 2008.

The examination has been carried out on six specimens of the product, submitted by the manufacturer. The
Aftestation does not include an assessment of the manufacturer's production. Canformity of his production with the
specimen tested by KEMA is not the responsibiiity of KEMA

KEMA Quality B.V,
Arphem, November 28, 2008
L

Ha ocHoBaHwue 4n. 36a, an. 3
ot 30I1

H.R.M. Barends
Certification Manager

€Publicafion of this document is allowed. Publication in total or in part andfor reproduction in whatever way of the fontents of the above mentioned report{s)
is not allowed unless permission has baen explicitly given either in the repori(s) or by previous letier. . e

KEMA Quality B.V. Utrechtsaweg 310, 6812 AR Arnhem P.O. Box 5185, 8302 ED Amhem The Ne}he;lands R
T+3126 3562000 F+31263525800 cusiomer@kema.com www.kema.com Registered Arnhem 09085396 1771, RIaE)

F G E
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QUNKAB AL .
yi, KoisaTescko woce 82 T +358 32277 11 office@filkab.com
4004 MNnospys, Benrapus ¢ +359 32 671 133 www. filkab.com

Mpunoxcernue 2 KoM TexHuyecko JMMM?W

3a obocobera nosnuma Ne 2:

,JocTaBKa Ha apmaTypa 2a nPoBoAHKUM (KabenHu obyBKu, CbeANHUTENM 1 HakpalHuum)“

M3UCKBAHWN AOKYMEHTY OT TEXHUYECKU
N3NCKBAHMA 1 CNELLMDUKALINA

NpunoxeHue 17
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Tubutar terminals acc. to DIN g-?z EE%E@?@ )

Butt connectors KLD type

Material C.u, —~ \
Surface tin-plated.
A bl 7 A
Design  DIN46267 part 1, ‘%&
Napiecie 1+10kV. B R a4 ] L 3o
Note! sector shaped conductors must be rounded LLLLLEL
with special dies. L
Cross section Pimenston [mm] Crimpin
Type 1tem Ho, e Padkaging fpc] ::;Lghet;f )
fmm’] £ d D D tode Ho. Neiw Nefn package ks
; KD 10 ETTEM-D2060100100 10 3 45 60 [ 1-1 2-2 106 038
, KiD 16 ET1RM-02050100200 % 5 535 85 8 1-1 2-2 0 149
KLD 235 EHRN-02050100300 5 50 i 10,0 10 1-1 1-2 10¢ 180
KLD 35 EHTEM-D2050100400 35 i 8} HI) 12 11 1-2 106 315
KLD 50 EV1EM-02060100500 50 56 e 45 14 1-1 3-3 4 440 .
KLD 70 EVIKH-02050100500 n 56 Hs Ei) 16 1-1 3-3 06 550 ‘“
KLD 95 EHTKH-02050100700 P Fid 135 190 18 3-2 4-4 50 440
KB 120 EY1KM-02060100800 126 i 135 240 6 1-2 4-4 50 490
KD 150 E3TKM-02050100500 150 80 70 Bs n 1-2 4-4 50 74t
KiD 185 EVHM-D2050303000 185 85 158 BS5 5 -2 5-5 50 855
: #LD 240 E31X-02060102100 240 9% 215 25,0 8 1-2 5-5 59 s
KLD 300 EHKM-02060104200 300 100 45 30 n 2-1 - 2% 755
KD 400 EVRH-02060104300 400 150 s 385 38 33 - P13 k]
I #L0 500 £1TKM-D2050103400 50 160 310 42,0 12 3-3 - 5 280
KD 625 E3EM-02050301500 625 168 35 430 44 3-3 - 19 850
FALEW] ELRN-0206010460) 800 H0 00 510 52 3-3 - 0] 1518
¥LD 1000 E3TRM-D2060308700 1000 20 440 580 58 3-3 - 10 1530

New=No. of crimping wide | N/ = Na. oferimping narow

Technologls zaciskanta koricdwek § facznikéw rurawych Cu wg DIN @ %oy

Dedykowane praski reczne | hydrauliczne ? %58

www.ergom.com




GMAKAS AL
yA. KOmMaTERCKO Woce 92 T+35932277 17 office@ilkab.com
4004 Mnespue, Brnrapus & +359 32 671 133 wyew. filkab.com

flpunosxcerue 2 KoM TeXHUYECHO NpeodfoXieHue

3a obocobeHa nosuuys Ne 2;

,flocTaBka Ha apmaTypa 3a npoBoaHKuy (kabenHn obyBKY, ChbeanHATeN 1 HaKpalHuum)”

U3UCKBAHW AOKYMEHTU OT TEXHUHECKA
M3UCKBAHUA U CNELNOUKALINA

Npunnoxenne 18
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Mpesod om noACKU e3ux

MHCTUTYT NO EHEPTETUKA
01-330 Bapwasa yn. Mory 8 tel./fax 22 836-80-16 e-mail: ewp@ien.com.pl www.ien.com.pl/ewp

P

!NST!TUTE OF POWER ENGINEERING
NABOPATOPKA BUCOKO HANPEXEHUE
HIGH CURRENT LABORATORY

M3ICNEAQOBATE/NICKU CbOPBEHUA:

NPOUIBOOUTEN:

U3MNHATAHUATA

BAXA

M3BbPILEHA:

BKAA HA M3MUTBAHWUATA:

NPOLIEAYPA HA U3IMWUTBAHE:

DOATA HA NONTYYABAHE:

JATA HA NMPOBEXJAHE
HA U3NUTBAHETO:

PESYNITAT OT U3NUTBAHETO:
YYACTHHWLMK B USCNEOBAHETO:

YNbAHOMOLWEH MEHWKBP Ha nnUTBaHMATA:

mgr inz. Grzegorz Zaboklicki

noanuc: He ce YeTe

Bapwasa, 03.02.2017r.

PesynTatuTe OT U3NUTBAHETO C& OTHACAT CAMO 33 TecTBaHwA obeKT. /laBopaTopuATa He paspeu,taea ﬁe3 nucmeHom Ch nacvie Ha
naboparopuaTta NyBAKKYBAHETO AN BLAMPOUSBEIKAAHETO Ha NPOTOKOAE B paanw«ma opma OT ABAHO KoM

384

PoLSKiE CIRT#UM
AFREDYTALY

NPOTOKO/J OT UINUTBAHE
EWP/31/E/2016

Kabenuu obyeku 3a kepbosaHe KDR 35/10, KOR 35/10:
Kabennu runsu 3a kepbosare KLD 35, KL 35;
TectoBeTe baxa nposegeHn sbpxy Kaben: Cu 35mm?2,
Knac 2
Z.A.E. ERGOM $p. z 0.0.
94-102 Nops
ya. Nowe Sady 10
Z.A.E. ERGOM Sp. z 0. 0.
94-102 Nogs
yn. Nowe Sady 10
TecToBn n3NUTBaHWA 38 KOMNOHEHTM OT KAac A:

ENEKTPUYECKN U MEXAHNYHYN U3NUTBAHUA
PN-EN 61238-1: 2004

Asryct 2016
Asryct 2016 - Oxktomepu 2016

Nonowutenex
Marcin Lis — npeacraeuten Ha npoussogutens

0a06prn MeHugbp Ha nabo
megr inz. Maciej Owsinski ~

NOAMKUC: He ce YeTe

—_ . -@"* g

X V



INSTYTUT ENERGETYKI 01-330 Warszawa

INSTITUTE OF POWER ENGINEERING ul, Mory 8
tel./fax 22 836-80-16
LABORATORIUM WIELKOPRADOWE ¢-mail: ewp@ien.com.pl
HIGH CURRENT LABORATORY www.en.com.pliewp

J

RAPORT Z BADAN L__>

PoLSKEE CENTAUM
AKREDYTACH

EWP/31/E/2016
AB 323
OBIEKT BADAN : Koficowki oczkowe: kofcowki rurowe typu KDR 35/10, KOR 35/10;
Ztaczki: tgczniki typu KLD 35, KL 35;
Badania przeprowadzono na przewodzie: rme Cu 35mm?, klasa 2
PRODUCENT: Z.A.E. ERGOM Sp. z 0.0.
04-102 L.6dz
ul. Nowe Sady 10
BADANIA Z.A.E. ERGOM Sp. z 0. 0.
WYKONANO NA 04-102 L6d2
ZAMOWIENIE: ul. Nowe Sady 10
RODZAJ BADAN: Badania typu dla elementéw klasy A:

badania elektryczne i mechaniczne
PROCEDURA BADAN: PN-EN 61238-1: 2004
DATA OTRZYMANIA Sierpien 2016

OBIEKTU:

DATA WYKONANIA  Sierpiefi 2016 - Pazdziernik 2016
BADAN:

WYNIK BADAN: Pozytywny

WBADANIACH Marcin Lis — przedstawiciel producenta %
UCZESTNICZYL: /

AUTORYZOWAL ZATWIERDZIL,

KI'EROWNIK BADAN: KIEROWNIK LABORATORIUM
mer inz. Grzegorz Zaboklicki mgr inz. Maciej Owsinski
Ha ocHoBaHue un. 36a, an. 3 Ha ocHoBaHwue un. 36a, an. 3
ot 300 oT 300
1

Varszawa, 03.02.2017r.

Wyniki bada odnosza sig wylacznie do badanego obiektu. Bez pisemnej zgody !aboratodum,ki’e‘ zezwala sig na publikowanie 1up
reprodukowanie raportu w innej postaci niz doktadna i kompletna jego kopia. T
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GUIIKAS AL

yi. KoMaTtescxo woce 92 T+359 3227711 office@fitkab.com
A004 Mnospue, Bvnrapua & +359 32671 133 www filkab.cam
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Mpunoxcenue 2 kom TexHuYecKo NpedavIeHUe

3a obocobeHa nosuima Ne 2:

»H0CTaBKa Ha apmaTypa 3a npoBogHULY (KabenHy 0ByBKY, CheauHUTeN U HaKkpaiHuum)”

N3NCKBAHW IOKYMEHTU OT TEXHUYECKN
M3UCKBAHWA N CNELNOUKALLIUN

[MpnnoxxeHne 19
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WA Ao Cony

ERGOM Z.A.E. 8p. 2 0. 0.

Nowe Sady 10 Str., 94-102 Lodz, Pofand
{+48)42 689 33 86

export@ergom,com

Aopaga, 10.02.2016

[leknapaumna 3a cborsetcrame 08/2016

1.MpoussoguTen: ZAE ERGOM Sp.z 0.0
94-102 Lodz ul. Nowe Sady 10

o

= S

Npoayxkr: MegHu kabenuu coeauuutenu (runsu) KLD

Knacuduraymna: PKW iU 27.33.130

VYnoTpe6a u 06xBaT Ha M3NON3BAHE: U3N0/3BA CE 32 3aBBPIIEK HA MEAHU KWUNA Ha NMPOBOAHNLM.
TexHuuecKa crneundukaumus: HakpatHuumMTe CbOTBETCTBAT HA U3VUCKBAHUATA Ha DIN 46267-1.

MapTnaa, KoATo e oBXBaHATa OT AGKNAPALMATA: NPOAYKTH, 3aKyNeHN OT KiueHTa.

€ HacToAWOTO HZeKknapupam ¢ NMbAHa OTIOBOPHOCT, u4e NPpOAYKTLT CLOTBETCTBA € TeXHUYECKUTE

cneyupukaMM No 1. 4 n 1. 5.

-
Dzial Jémrai/ Jake i

Ha ocHoBaHwue 4n. 36a, an. 3
ot 3001

=

PbKOBOAMTES OTLEN KOHTPDA Ha KavecTeoTo

WIRING ACCESSORIES SO VAT; PL7260129071, Regan: 473076927, KRS: 0000132427
TERMINALS 9001 Sgd Rejonowy dla todzl - Srodmiescla w todzi, XX Wydzial Krajowego Rejesiyy Sqdowego
/ TOOLS FOR ELECTRICIANS Initial Capital ERGOM Z.A.E. : 10.400.000,00 PLK
ENCLOSURES AND SWITCHGEARS 8ank Zachodni WBK SA II/O Lodz, BIC: WBK PPLPP, IBAN: PL 16 1090 1304 00000000 3034 8970




Zaklad Aparatury Elektryczne] ERGOM Sp. z 0.0
ul. Nowe Sady 19, 94-1062 Lod2, Poland

% (+48) 801000275

= bek@ergom.com

WWW.ergom.coem

1.6dz 10.02.2016
Declayation of conformity 08/2016

1. Product manufactarer: ZAE ERGOM Sp.zo.o0
94-102 L.6dz ul. Nowe Sady 10
2. Product name : Copper tubular cable joints type KLD.

Product classification: PKW iU 27.33.130
3.

4. Product application and the range of usage: used for termination of copper conductors of energetics wires.
5. Technical specification: Terminals are compliant with norm DIN 46267-1
6. Batch covered by the declaration: products purchased by the customer,

I hereby declare with full responsibility, that the prodact is compliant with the technical specification as per point 4
and 5,

i Jakesci

Ha ocHoBaHue 4n. 36a, an. 3 |
ot 30I

Quality control dept. manager

P AKCESORIA DO OKABLOWANIA IP. 7260129071, egon; 473076927, KAS: 4000132427

KO0 ORI 1A O S50 Sad Rejonowy dla Lodzi - Srédmiescia w Ladzi, XX Wydzial Krajowego Reledtih Sgdowego
- NARZEDZIA DLA ELEKTRYKOW 8001 apitat Zakladowy ZAE ERGOM: 10.400.080,00 21
B ROZDZIELNICE | CBUDOWY - Kento banlowe: Bank Zachodni WBK S.A, IF 0/L6dZ 39 1099 1304 0000 0000 3000 5564
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ERGOM ZA.E. Sp. 2 0. 0.
Nowe Sady 10 $tr., 94-102 Lodz, Poland
(+48)42 689 33 86 a exporl@ergom.com

HponspoanTes1 Ha NPOAYKTA:

Cepradwixar 3a KauecTRro 60/2015

ZAE BERGOM Sp.zo. 0
Nowe Sady 10

94-102 Lodz

Poland

Tun pa npoaykra: Kabener rumsu KLD

WL ETHOIN SO

Hdecod om anznuiicky esux

Lodz 08.05.2015

OrpensT no Kagectro Ha Z.A E. ERGOM Sp. z 0. 0 ¢ HACTOAIIETO NEKiIapHpa, e xabemure T KDR oTrosapar Ha

CHeBHTE CrelHhHKaHi:

- otrosapar Ha DIN 46267 3a KoHCTPYKIHA
- OTTORAPAT Ha AAHHKTS B KaTajora Ha ERGOM

Dziilz}/amr i Jake sci
Danbiniic) o dmlens
Ha ocHoBaHwue 4n. 36a, an. 3
ot 300N

MeHumnsp Orgen Kaqecrso

WIRING ACCESSORIES
TTERMINALS
TOOLS FOR ELECTRICIANS

ENCLOSURES AND SWITCHGEARS

389

IS0

~

VAT: PL7260129071, Regan: 473076927, KRS: 0000132427

9001 Sgd Rejonowy dia todzi - Srodmiescia w todzl, XX Wydzial Krajowego Rejestru Sqdowego

fnitial Capital ERGOM Z.A.E. : 1 0.400.000,00 PLN

Bank Zachodnt WBK SA I//0 Lodz, BIC: WBX PPLPP, IBAN: PL 16 1090 1304 00000000 3034 8970




ERGOM Z.AE. Sp.zo0. 0.
Nowe Sady 10 Str,, 94-102 Lodz, Poland
L (+48) 4268933 86

Www.ergom.com

B export@ergom.com

e

tédz, 08.05.2015

QUALITY CERTIFICATE 60/2015

Producer: ZA.E ERGOM Sp.zo.o.
Nowe Sady 10
94-102 L6di
Poland

Type of equipment: cable joints, KLD type

Quality Department of Z.A.E. ERGOM Sp. z 0.0. hereby declare that cable lugs KDR meets following
specifications:

- meets DIN 46267 design
- meets data in the ERGOM Catalogue

Dzial/éntf;‘ﬁ/dakc sel
[y 4y - Il

Ha ocHoBaHwue 4n. 36a, an. 3
ot 300

Quality control dept. manager

Feyr
(R

B WIRING ACCESSORIES " VAT PLT260129071, Regon: 47307%

;'LHS: 0000132427

- RO HUANEAL Y 16 Sgd Rejonowy dla bLodzi - Sradmiescia w Lodzi, XX Wydzial Krajowegg Rejestru Sadowego
ol TOOLS FOR ELECTRICIANS 2001 Initiai Capital ERGOM Z.A.E. : 10.400.000,05 PLN
B ENCLOSURES AND SWITCHGEARS Bank Zachodni WBK SA 1I/0 Léd7, BIC: WBK PPLPP {BAN: PL 16 1090 1304 0000 0000 3034 8370
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[pesod om gHenulicky e3ux

HHCTHTYT IO EHEPIETHKA
FizenenopaTeicKH HHCTHTYT

01-330 Bapmaga, ya. Mory 8

reJ. +48 22 34 51 299, daxe. +48 22 836 63 63
instviat.energetvki@micn. conpl

CEPTUDUKAT 3A CHhbOTBETCTBHE

Vive 1 agpec Ha

Tparexcarens ceprudukara:

Vve Ba IPOIYKTA:

Tam:

{Iponssopuren.

TlapaMeTpH M HPHAOKCHBES:

TIpoayKTHT OTIOBAPA HA
MIHCKBAHUATA HA!

Cropen JoKnagmre
HANPaBeHH OT:

Homep ma poxnajguTe 3a
OLIEHKA HA NPOJYKTAa:

Homep Ha IPOTOKOIUTE
33 H3IIHTRAHE,

{leprnox Ha BATHIHOCT:

HpaBOTO 3a HU3IT0JI3BaHEe Ha cepmt}mxaTa 38 CHOTBETCIBHE IO BPEME Ha HErorara BAIEAHOCT €€ OTHACA €aMO 33

Ne 071/2018
Fiznaune Ne 01 or 23.07.2018

Otnen Enextpruecko Obopyasane ERGOM Sp. z 0. 0.

yn. Hoeu can 10
94-102 Jloms

Menun TpBOun kabenum obyekn / xabennn rumsy cbriuacne DIN

KDR 25-240/ KL.D 25-240

Ornen Enexrpruecko Obopynsare ERGOM Sp. z 0. 0.
yn. Hosu cag 10
94-102 Jloxz, Honma

Criopes OpHIOKCHHETO
Crup3BaHe M 33BEPIIBAHE HA MeXHH KaOeu ¢ xuia Kiac 2 ¢
napaMeTpH ChRIacHO NPHIOKEHHETO

PN-EN 61238-1:2004
HucTuryt no eHepretuka, ZAE ERGOM

DZC/186¢/E-2016-5

EWP/35/E/2016-6, EWP/35/E/2016-7, EWP/35/E/2017-11,
EWP/35/E/2018-15, EWP/57/E/2018-3, ERGOM/08/01/2018,
ERGOM/06/12/2017, ERGOM/07/12/2017, ERGOM/09/04/2018

o1 23 ronm 2018 1. mo 22 onu 2021 1,

«  oHesH o6pasLy, KOMTO OTTOBAPAT HA TOPETIOCOYSHATE H3HCKBAHAA H MMaT HACHTHYHH cBoicTEa (apamMeTpi) KaTo
npo6i / ipoG oT MPOAYKTH, NPCACTARCHH 38 H3NHTBAHE,
»  co6GcTReHMKa Ha cepTUdMKATA HIH HETOB YITbITHOMOIICH NPEACTABATEIL.

CrucoKom ¢ JoKA3QUUME RAPAMEHDY ¢ BKIOYEH 6 NPUJI0NCCHURING HA CePHINPUKAMA 34 cromeemcnigue. - -

BEOI‘J' HPUROIICCHHA! I

CHCTEMATA HA CIHEOHDHKALINA HA POTYKTA TYPU 1a (PN-EN ISO/IEC 17067:2014-01) Py

(napamMeTpuTe HA NPOLYKTA CA ROTBLPACHN C THHOBM M3NKTAHNR)

Bapuiass, 23.07.2018 r,

S

JAHPEKTOY
HA HHCTHUTYTA 11O EHEFTETHKA

HOREEC TE C¢ YeTe
Mpod. J-p mik. Hpsxn Tlpxstom:
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HNPUJIOKEHUE KbM CEPTUGHKAT 3A CHOTBETCTBHUE

Ne 071/2018
Hananme Ne 01 o1 23.07.2018

CHHCBK HA TOKA3AHHW NAPAMETPH

—

=4

Hapamerpu KDR 25-240 KLD 25-240
Knac A A
®opma Ha kabenure xunara (mm?) v, rme, i, sm{ | rmv, rme, rm, sm /
25+240 25+240
ITspronagaino HanykpaHe 5 <0,30 <0,30
MexnuuHo Haryksane 2 <0,30 <0,30
Koedumuyient Ba yeroiuusoct A <2,0 <2,0
IIpoMsara B koedHLMEnT Ha <0,15 <0,15
yerofyusocr DY
Maxkcumansa TeMueparypa Gua,” < Ot < Orer
Homyceruma cuna Ba omsn (N) < 60xAY Cy < 60xA9Cy

3ABEJIEXKU:

1) V Cpemmara croiinocr na xoeHIHeHTHTe HA YCTORUMBOCT HA 6 THIsH
(oOyBKM) PeH IBPBUS LHKLI HA HarpsRaHe;

2)

3)

? Cpennata cTOHHOCT Ha KoeHULHEHTHTE Ha ycToMYHBOCT Ha 6 TWIsH
(oOyBKH) M3uMcneHu Ha 6asa rocncaaure 11 oTuereHw usmepeanus. C
Hes Ce ompedens JaaM BCMYKM ruisu (06VBKM) OT JafeH Bui ce
XapaKTepu3upar ¢ NoRoGHU NPOMEHH B YCTORYMBOCTTA 110 BpeMe Ha LIMKbIa
Ha HArpsBaHe;

) Koedmnpent Ha YCTOHUMBOCT Ha TecTBanuTe ruisy (06YBKH) no BpeMe Ha
HUKBIA HAa HArPABaHE CHPAMO  bPBOHAYANHKA KOeHLMEHT Ha

YCTOHYHBOCT;
4)

nocneaHuTe 11 H3MEpeRH CTOHHOCTH,
5) ¥ Temmepatypa na rumm (oGyexu) OTHeceHa KbM TeMIlepaTypara Ha

CHOTBETHATA COKIIHS,
6) % Homunanuo ceuenue

) CroitHocTTa 110Ka3Ba IPOMAHATA HA CTEIICH Ha yeToHumBocT Ha 6asa na

Noprime: o




INSTYTUT ENERGETYKI
Research Institute
01-330 Warszawa, ul. Mory 8
tel. +48 22 34 51 299
fax. +48 22 836 63 63
instytut.energetyki@ien.com.pl "

PoiskiE GEwTAYM
A ATACI

AC 117

-

CERTIFICATE OF CONFORMITY

Name and addressof -~

the Certificate Holder:

Name. of the product
Type '

Manufacturer

Paramerers and

“-application of the product:

The product meets
“ reguirenents of:

" According to the
_-reports made by:
- Number of the

-"fi:_ﬁroduct evaluation reports: -

Permd of vahdlty

No. 071/2018

- Issue No. 01 of 2018.07.23

Zaklad Aparatur_w, Elektrycznej ERGOM Sp Z 6.0,

- ul Nowe Sady 10,
_ - 94-102 Lodz
e }'-;";Copper tubular cable Jugs / butt connetors accordmg to DlN
- KDR 25-240/ KLD 25-240 _
" Zakdad Aparatury Elektrycznej ERGOM Sp. z o o |

" ul, Nowe Sady 10,
- 94 102 Lodz

‘Accordmg to appendix

‘ _Connectlon and termination of copper cables w:th class 2
- __conductors wntb parameters aecordmg to appendlx _

. f-,mc 61238-1 2003 (ed 2.0)

:_.InstytutEnergetykl, ZAE ERGOM ;" TR

. DZC/186¢/E/2016-5

'_{'jNumber of the test reports: - EWP/35/1/2016-6, EWP/SS/E/ZOI&-? EWP/35/E/2017-11 e
L EWP/35/E/2018-15, EWP/57/E/2018-3, ERGOM/08/01/2018, ) . -

fj?{ ;’.,'ER(;owos/u/zoﬂ ERGOMA7/12/2017, ERGOM!OS'I s>
" from 23" of July 2017 until 22" of July 2001

The right to use the certl[' cate of conformn!y wnthm its vahd:ty permd applies only to:

as the ‘model / product sam ples submitted for testing,
® ceruﬁcate owncr or his aunthorized representativc

The list of ev rdenced baramelers is mcludcd in the appendzces o’ rhe certificate 6)

Number of Q_Q,Qendrces 1 .

THE SYSTEM OF PRODUCT CERTIF !CATION la (PN-EN ]SO/IECJ?067 2014-01) L

<z Warsaw, 2018.07.23

(pruduct paramalea 3 conf rmed by !ypc tc:l)

R - pp of the DIREGTOR OF
—- h }quggxﬁﬁﬂQERGETYKI
- h “|Ha ocHoBaHwue un. 36a, an. 3

. f ot 30M

—(rhab: 18z Jerzy Priyb¥sz prof. IEn
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APPENDIX TO CERTIFICATE OF CONFORMITY

No. 071/2018
Issue No. 01 of 2018.07.23

LIST OF EVIDENCED PARAMETERS

Element fype  KDR25-240 KLD 25240

Class L 7' o A ,-

ri_nv, rmc, rm, sm’
' /
25 4240
o 1 T
L _Imtlal scatter & L <2030

Shape of Cu cabies _,'
: ‘/conduciors [mm 1.

Mean scatter [32) T <030

Remstance faotor ratto T
2 I
Change in re31stance '
factor DY | -
Maxzmum temperature )

emax

Penmsmbie tensﬂe R IS <60xA6’ ca | S 60xA6)Cu 1
force [N]-:- TR

<20

<0,15

< eref

NOTES R S LT
1) ¥ The average value of the remstance factors of six connectors (lu 1) béfc
:  heatingeycle, . T , / .
2) }The average valuo of the reszstance factors of six connectors (lugs) calculated from
Clast 11 measurements readmgs It specifies if all connectors (lugs) of gwen type are
cha:actenzed by smnlar changes in resistance during: the heat cycles :
3) k4 Resmcmce factor ra‘uo of lested connector (lug) durmg the heat cyo!e test in rc]atlon

measurements readmgs e L
5) )Temperature of the connector (lug) referenced to the or
section. B
6) ®Nominal cross-sectiopal area =~

!III‘Jl
ﬂl I'i‘\kl("




Mpesod om aranuicky e;
Ry

HHCTHUTYT ITIO EHEPIT'ETUKA
' HzcimeoBaTe/Ic KN WHCTHTFY
01-330 Bapmasa, yi. Mory 8
Tea +48 22 34 51 299, daxc. +48 22 836 63 63
instviut.energeivki@icn.com.pl

CEPTUDOUKAT 3A CHbOTBETCTBHE

Ne 071/2018
Magaure No 03 ot 18.12.2019

HMme v appec Ha

Upurexarens cepTHBHKATA: Otnen Eaextpiaecko O6opyasane ERGOM Sp. z 0, 0.
ya. Hoeu cap 10
94-102 Moxns
HmMe Ha NpoyKTa: Megru 1pp0HY Kabenun o06ysKy / Kabemau rasn
Tam: KDR 10-240/ KLD 10-240
IiporssoaRTEN. Orpen Enexrprgecko Obopynpane ERGOM Sp. z o. 0.

yi. Hoen cag 10
94-102 Jloms, Tomua

TlapaMeTpy » NPHIOKEHHE! Cropes IpUIoKeHHETO
Cebp3BaHe M 3apbpIIBAHe HA MCHH KaDemH ¢ Xmia Kiac 2 ¢
IEpaMeTpH CEITIACHO PUIIOKERNETO

HpoaykTsT OITOBaps Ha

M3ZNCKBAHWATA Ha! IEC 61238-1:2003 (u3z. 2.0)
Criopen FOKIa/IHTe
HANpaBeHEH OT: Huacruryr o enepreruxa, ZAE ERGOM, SEP-BBJ

Homep Ba ACKAANNTE 38

OLICHKA HA OIPORYKTa: DZC/1860¢/E-2016-5

Homep Ha IpOTOKONHTE

33 M3IIUTRAHE! EWP/35/E/2016-6, EWP/35/E/2016-7, EWP/35/E/2017-11, LA-18. 042%/
EWP/35/E/2018- 15 EWP/57/B/2018-3, ERGOM/OS/OI/ZOIS LA-18.0 }

ERGOM/06/12/20 17, ERGOM/07/12/2017, ERGOM/09/04/2018

[epron Ha BATHAHOCT: or 18 deppyapu 2019 r. a0 22 1omm 2021 .

IIpaBOTO 38 H3NOJI3BARE HA CePTH(UKATA 33 CHOTBETCTEHE [0 BPEME Ha HEr0BaTa BAMIHOCT eé/ Hacs caMo 3a

»  oHesH 00pa3iE, KOUTO OTTOBAPAT HA FOPEIIOCOTEHNTE HIHCKBAHHSA M MMAT ﬂgemmny‘«@{ma (rrapaMeTpH) XaTo
npoGu / npo6H 0T HpOZYKTH, PE/ICTARCHHE 34 WINTHTBAHE,

+  coBCTBEHHKA HA cepTH(hEKATa MAN HETOB YITBIIHOMOHIEH NPEACTaBRTEL.

Crucokovin ¢ 00R£I3(IHHI'HB RAPAMEMPH € GRAIYUEH 8 RPUIONCEHUAING H{Y cemmubumma N1l c*wmaemcmene

Epoii npunocenun: 1 ;
CHCTEMATA HA CIEEUGHKAIIA HA IPOAYKTA PC1_1a (Ilperpama 1a cwra, PN-EN ISOIIEC 17067 2014-01)

(napa MeT{HITe HA NPOAYKTA €A HOTERPAEHN € THNOBEH }IC!HIITEIIEIIH)

JAHPEXTOP
HA HHECTHTYTA T10 EHEPI'ETHA
Bapmaga, 18.02.2019 r, HOMNKBC: HE £¢ HeTe
H-p g Tomans Tasaxa
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HPANOKEHME KbM CEPTHOUKAT 3A CHhOTBETCTBUE

Ne 071/2018

HMamanue Ne 63 o7 18.12.2019
CITHCBK HA TOKA3AHH TIAPAMETPH

Hapamerpu KDR 10-240 KLD 13-240
Knac A A
®opma Ba kabenure/xunata (mm?) rmv, rmc, rm, s / Fmyv, rme, rim, sm

10+240 /

10+240
TInpsoHagaito Hanyksade 6 <0,30 <0,30
Mexuuno Haryxsaze B2 <0,30 <0,30
Koepuugent Ha yerofiupupocet A2 <2,0 <2,0
[Ipomsna B xoehuUMeHT Ha <0,15 <0,15
croituusoct DY
Makcimaisa Temaeparypa Ogay < Orer < Oper
Horyerrma cuna Ha onw (N) < 60xA9Cu < 60xA9 Cu
3ABEJIEXKH:

1) Y Cpemnara croitnocr Ha xoeuipeHTHTe HA yeroiumBocT Ha 6 rHI3M
(06YBKH) Npeln IMLPBUS HEKEI HA HATPABAHE;

2) * Cpeanara crofinoct Ha Koe(DUUHEHTHTE HA ycroifumBocT Ha 6 rHizu
(oOyBkuH) M3uMcnern Ha Gasa nociaexuure 11 oTuercnu usmepranus. C
Hest Ce onpeaens namM BCwdKkd rwisd (06yBKM) OT JameH BHA ce
XapaKTePU3HpaT ¢ MoJJI00HH IPOMEHH B YCTOHYHBOCTTA 1O BPEMe Ha IIHKbia
Ha Harpspade;

3) ¥ Koedumment na yoToMdHBOCT Ha TECTRARMTE THIK (06yBKH) o Bpeme Ha

HHKBIA Ha HarpgBaHe CIPsAMO IIGPBOHAYANHUS  KOeMLUMEHT Ha

YCTOHYHRBOCT, '

* CrofiHOCTTa NOKa3Ra NPOMsIHATA Ha CTeNIeH Ha ycTroduusocT Ha 6aza Ha

nociicanure 11 ¥aMepenn cToHHOCTH;

5) ¥ Temneparypa ma runsu (obyBkn) oTHeceHa KbM TeMmmepaTypaTa Ha
CHOTEETHATA CEKIIUS,

6) © Homunanuo ceucnue

2]
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INSTYTUT ENERGETYKI

Fansn Eeithon Research Institute
01-330 Warszawa, ul. Mory 8
tel. +48 22 34 §1 299
fax. +48 22 836 63 63

: mstytut.cnergetyki@icn .comu
AC 117

CERTIFICATE OF CONFOI

No. 071/2018
Issue No. 03 of 2019, 02: 18

Nare and address of " e S e IR
the Certificate Holder: .. Zaklad Aparatury Elektrycznej ERGOM Sp 7 0. 0.

10 Nowe Sady Str'; -
L 94-102 Lodz, Poland

Name of the producr . ' Copper tubular cable lugs / butt counectors
Type: = .00 'f}"’".-’;_I(I)R 10-240/ KLD 10-240 '

Mannfacturer e = Zaklad Aparatury Elektrycznej ERGOM Sp A 0.
L -".=-10 Nowe Sady Str., : _ o
- _.94 102 L6dz, Poland

Pamme!ers and Lo

- appfwatmn of the product Accordmg to appendix -

. ‘=7 Connection and termination of copper cables w1th class 2
: ‘,_.':- conductors thh parameters accordmg to appendm

- " The product meets T S '
R IEC 61238—1 2003 (ed z o)

: _'nstytutEnergetym ZAE ERGOM SEP—BBJ

producl evaluation reports 2 DZC/IS&C/E/ZOM—S

:-—;'_.Number of the test reporis EWP/35#E/2016»6, EWPBS/EIZOIG—’J‘ EWPBS[E/Z(}I‘? 11, LA~]8 042]1,
e .- EWP/35/E/2018-15, EWP/S7/E/2018-3; ERGOM/OS/G!!ZG]S LA-18.04272;
e ERGOM!’OGIHIZ()!? ERGOM/B'H]ZI’Z(}H ERGOM/O9!04/20]8, -

Penod ofval;d:ty  from 18% oi‘ February 2019 untll 225 of July 2021 ;-

The ngh! to use the certlf' cate of confnrmlty wnthm its validity perlod appiles ontly to!

e these copies that meet the requlrements speenﬁed above and have the same charact /nstws ':'arameters)
as the model / product sampfes submitted for testing, e "
e certificite owner or his anthorized representatwe

The list of evidenced parameters is mc[uded in the appendtces o Ihe cemf c:ate f conformirv

Number of appendices: ]

Ha ocHoBaHwue 4n. 36a, an. 3 [/
ot 300

- ' <".€ 4
Warsaw, 2019.02.18 " ab, mz. Tomasz Gaika prof. JEn
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APPENDIX TO CERTIFICATE OF CONFORMITY

No. 071/2018
Issue No. 03 of 2019.02.18

LIST OF EVIDENCED PARAMETERS

Elemen‘t type KDR 10-240 KLD 10-240

_ C!ass L _' S A R | . A

Shape of Cu cables o mv’ rmo, rm, sm i F

| /conductors [mm’ 1 C 10240
‘ Inmal scatter 8" e <0.30

Mean scatter. Bz) ' ‘ <030

Resistance factor ratio |-
A , |
Change m resistance—’
factor DY

Maxxmum tem erature B

Gnqu) o P ) RS ercf

Permzssnble tensﬂe o

force [N]

<20

<0,15

o GOxAﬁ) Cu <

NO’I‘ES - : o - -
I) D The average value of the res;stance factors of sm connectors (7 gs) before the ﬁrst :
‘ heating cycle. - R : e
- 2) % The averag,e value of the resxstance factors of six connéctors (lugs) calcu}ated from
o last 11 ‘measurements readmgs It spemf ies if all connectors (lugs) of given type are
o characterized by similar changes in resistance durmg the heat cyc]es :
3) ¥ Resistance factor ratio of tested connector (lug) durmg ihe heat cycle test if relation
to the initial resistance factor. | : LR
4 Y The valuc specifies -the size of the remstanoe factor ohange b
rneasurements readmgs '

5 °

section.
6) ®Nominal cross-sectional area




CEPTUDPUKAT 3A CbOTBETCTBUE

Howmep Ha cepTuprKaTa
PedpepetTed HOMED Ha foKnaga
lata Ha n3paBane

anaped Ha:

C HacTOAWOTO Ce YAOCTOBEPARA, 4e
npeacTaBUTENIRK MOCTPY OT

5

CTannapT (1) 3a 6e30NacHOCT:
JdonbauutenHa uHdbopmayuna:

20180822-E475284
E475284~20160920
2018-AprycT-22

Zaklad Aparatury Elektrycznej Ergom Sp. z 0. 0.
Nowe Sady 10
94-102 Noga Monwa

KABERHW KOHEKTOPY U LLAHLIOBAHW KABEHW OBYBKW
Bk ponwnHWTENHATA CTpaHkya

Bsixa uscheasany ot UL B8 choTBETCTRME CbC CTanHaapT (1)
nocoyeHn B Toau CeprTudukar.

UL 486A-486B8, CSA C22.2 No. 65-13 - Wire Connectors
Buxre UL OQupexropya 3a OHnaiid Ceprudpuumpate Ha
www.ul.coml/database sa AOMbRHUTENHa UHGOPMaLIuA

Camo Tesn NPOAYKTH, kouTo HoeaT UL cepTudukalimontaTa mapka, Tpabea aa ce cuntar obxeanati ot UL

Ceprudmumpane u nocneasawio obcnyxsane.

MoTbpcere UL cepTudmnKallMoHHaTa mapxa Ha npoAyKTa.

Mognuc: He ce ueTe

Bruce Mahrenhoiz, lkpexrop CesepHoamMeplKaHcKa nporpama 3a cepTuduunpate

UL LLC

PREER PR Pt

BeAka MHDOPMALMA 1 IOKYMEHTALMA, CBBP3AHE € yeryruTe Ha UL Mark, ce npeaocTasaT of AMETo Ha UL LEC (XUL) W ot amyenanphiT Ha Ui 3{

MO/ CHBPIETE C8 ¢ MECTHIUR IPEACTaRMTEN Ha UL 33 0Bcaymaane Ha kavenTy Ha agpec http://ul.com/abou &l\/lﬁcé_tipris/i A
T .

Page 1 of 3
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CEPTUDUKAT 3A CbOTBETCTBUE i—/

Homep Ha cepTHduKaTa 20180822-E475284
PethepenTeH Homep Ha goknapa £475284-20160920
Bara Ha uspasane 2018-Asryer-22

C uacroawero ce YRoCTOBERARA, Y€ NPecTaBrTeTHWTEe MOCTPU OT NPoAYKTa KakTo & NOCOYEeHO B HACTOALLMS
cepTUPuKaT ca TecTBaHK ChINACHO HACTORLUMTE M3ncKkeanua Ha UL,

USL, CNL kakro cneppa, Hensonupadu kabennu oBysxn 3a kepborare, Cepun: K45R, KIOR, KO, KW, CKOR,
KL, KLD, KOR, KDR and CKL,

USL, CNL kakro cneasa, Hewsonmpann kabenuu obyBru 2a kepboeaHe cepun K45R (wakpaimuum 45 °)
BIMIOMBAT ClegHuTe moaenis No:

Kart. Ne: K45R 16/5, K45R 16/6, K45R 16/8, K45R 16/10, K45R 16/12, K45R 25/5, K46R 25/6, K45R 25/8,

K45R 25/10, K48R 25/12, K45R 25/14, KAS5R 35/6, K45R 35/8, K45R 35/10, K45R 35/12, K45R 35/14, K45R

35/16, K456R 50/6, K45R 50/8, K45R 50/10, K45R 50/12, K45R 50/14, K45R 50/16, K45R 50/20, K45R 70/6, Sy
K45R 70/8, K45R 70/10, K45R 70/12, K45R 70/14, K45R 70/16, K45R 70120, K45R 95/8, K45R 95/10, K45R
95/12, K45R 95/14, K45R 95/16 , K45R 95/20, K45R 120/8, K45R 120/10, K45R 120/12, K45R 120/14, K45R

120/16, K456R 120/20, K46R 150/8, K45R 150/10, K46R 150/12, K45R 150/14, K45R 150/16, K45R 150420,

K45R 185/M0, K45R 185/12, K45R 185/14, K45R 185/16, K45R 185/20, K45R 240/10, K46R 240/12, K45R

240/14, KA5R 240/18, K45R 240/20.

USL, CNL kakTo cnegsa, Heusonvpauu kabenHu oByexn 3a xepBosane cepuw KSOR (Hakpafinuum 90 °)
BRFHOYBAT CNegHKTe Mogeny Ne:

Kar. Ne.: KBOR 16/5, K9OR 16/6, K90OR 16/8, K90OR 16/10, KIOR 16/12, K9OR 25/5, KS0R 25/6, KSOR 25/8,
KB0R 25/10, KSOR 25/12, KIOR 25/14, KS0R 35/6, KI0R 35/8, KOOR 35/10, KSOR 35/12, KOOR 35/14, KOOR
50/6, KBOR 50/8, KAOR 50/10, K90R 50/12, KIOR 50/14, KSOR 50/16, KSOR 50/20, KSOR 70/8, KOOR 70/8,
KO0R 70/10, KOOR 70/12, KOOR 70/14, KSOR 70/16, K90R 95/8, KSOR 95/10, KOOR 95/12, KS0R 95/14, K90R
95/16, KSOR 95/20, KSOR 120/8, KS0R 120/10, K90R 120/12, K9OR 120/16, K90R 120/20, K90R 150/10, K90R
150/12, KOOR 150/14, KOOR 150/16, KS0R 150/20, KOOR 185/10, KOOR 185/12, KOOR 185/14, KOOR 185/18,
KOOR 185/20, K90R 240/10, KSOR 240/12, KS0R 240/14, KO0R 240/16, KOOR 240/20.

USL, CNL kakTo cnefsa, Heusonupasu kabenny obyeky (Lastioanui) cepun KO BRIOYBET CREeAHNTE MOASNY
Ne:

Kar. Ne: KO 1/2.5, KO 1/3 , KO 1/3.5, KO 1/4, KO 1/5, KO 1/6, KO 1/8, KO 1/10, KO 16/5, KO 16/6, KC 16/8,
KG 16/10, KO 25/5, KO 25/8, KO 25/8, KO 25/10, KO 35/6, KO 35/8, KO 35/10, KO 50/6, KO 50/8, KO 58110,
KO 70/6, KO 70/8, KO 70/10, KO 70/12, KO 95/8, KO 95/10, KO 95/12.

-

iNo;
Kar. Ne: KW 1/2.5, KW 1/3, KW 1/3.5, KW 1/4, KW 1/4 W, KW 1/5, Kw 1/6, KW 1/8, vayx , KW
2.5/3.5, KW 2.5/4, KW 2.5/4 W, KW 2.5/5, KW 2.5/6, KW 2.5/8, KW 2.5/10, KW 2.5/12, K\W*6/3.5, 6/4, KW
6/6, KW 616, KW 6/8, KW 6/10, KW 10/5, KW 10/6, KW 10/8, KW 10/10, KW 16/5, KW 16/8, 16/8, KW
16/10.

USL, CNL kaxro cneapa, Hensonupann kabenau obysku cepun CKOR (npaewn) srriofie
Na:

USL, CNL kaxto crneppa, Hensomupany kabentn ofyexi cepuy KW (Brnkosu) skniousatr Cly q!q?m
07 KW 2

CnefHUTe MOAENM

Mopanuc: He ce veTe L/,
Bruce Mahrenholz, Nupextop CesepHoamepuKaHcka nporpama 3a ceprudpuLiMpan T L
UL LLC Yy e
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Beaka MibOpMaUMA M JOKYMEHTALMA, CBBP3aHa ¢ yoayriTe Ha UL Mark, ce npegocrasat o1 umero Ha UL LEC (L) MHH\OT.f!lftiJ,eHau AHT Ha UL, 35 BbNpOCH,

MO/Ift CBBIKETE C8 € MECTHUR NpedcTasuren Ha UL 3a obcaymsade Ha KAMEHTH Ha agpec http://ui.com/aboutumdc‘a'tidnsj ’
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CEPTUDUKAT 3A CbOTBETCTBME Lé)

Howniep Ha cepTutprkarta 20180822-E475284
PethepeHred HomMep Ha gownaga E475284-20160920
[ara na uapaeaHe 2018-Aprycr-22

Kat. Ne: CKOR 35/8, CKOR 35/10, CKOR 35/12, CKOR 50/8, CKOR 50/10, CKOR 50/12, CKOR 70/8, CKOR
70/10, CKOR 70/12, CKOR 70/16, CKOR 95/10, CKOR 95/12, CKOR 95/16, CKOR 120/10, CKOR 120/12,

CKOR 120/16, CKOR 150/10, CKOR 150/12, CKOR 150/16, CKOR 150/20, CKOR 185/10, CKOR 185/12,
CKOR 185/16, CKOR 185/20, CKOR 240/12, CKOR 240/16, CKOR 240/20.

USL, CNL kaxto cneasa, Heusorpann kabenxu runsu cepum CKL (Tunsu 3a csbpssade Ha kabenw}
BIFIOURAT ChegHuTe Mogeny Ne:
KaT. Ne: CKL 35, CKL 50, CKL 70, CKL 95, CKL 120, CKL 150, CKL 185, CKL 240.

USL, CNL xakto creasa, Heusonupasw kabenuu runsy cepuu CKL (Twnaw sa cebpasaHe Ha kabenu)
BKMmovBaT cnesnwre Moaenu Ne:
Kat. Ne; KL10, KL16, KL25, KL35, KL50, KL70, KL95, KL120, KL150, KL185, KL240.

USL, CNL xakto cneppa, Hemsonupamnn kabeny ofyskn sa kepGosaHe cepun KOR {Mpasu) BrkmodvsaTt
chefiHuTe Mopenn Ne:

Kar. Ne: KORO.75/3, KOR0.75/4, KORO.75/5, KOR1.5/3, KOR1.5/4, KOR1.5/5, KOR1.5/6, KOR2.5/3,
KOR2.5/4, KOR2.5/5, KOR2.5/6, KOR2.5/8, KOR4/4, KOR4/5, KOR4/6, KOR4/8, KOR6/4, KOR6/S5, KORS/6,
KOR6/8, KOR6/10, KOR6/12, KOR10/5, KOR10/6, KOR10/8, KOR10/10, KOR10/12, KOR16/5, KOR16/6,
KOR16/8, KOR16/10, KOR16/12, KOR25/5, KOR25/6, KOR25/8, KOR25/10, KOR25/12, KOR25/14, KOR35/5,
KOR35/6, KOR35/8, KOR35/10, KOR35/12, KOR35/14, KOR35/16, KOR50/6, KOR50/8, KOR50/10,
KOR50/12, KOR50/14, KOR50/16, KOR50/20, KOR70/6, KOR70/8, KOR70/10, KOR70/12, KOR70/14,
KOR70/16, KOR70/20, KORS5/8, KOR95/10, KOR95/12, KOR95/14, KORS5/16, KOR5/20, KOR120/8,
KOR120/10, KOR120/12, KOR120/14, KOR120/16, KOR120/20, KOR150/8, KOR150/10, KOR150/12,
KOR150/14, KOR150/16, KOR150/20, KOR185/8, KOR185/10, KOR185/12, KOR185/14, KOR185/16,
KOR185/20, KOR240/10, KOR240/12,

KOR240/14, KOR240/16, KOR240/20.

Hewsonuparu kabernu runau 3a xepbosate cepuun KLD (Tunan 3a cBbPpIRaHE HA kaberii) BXMOYBAT CnegHuTe
mogeny Ne:

KaT. Ne: KLD10, KLD186, KLD25, KLD35, KL.D50, KLD70, KLD95, KLD120, KLD150, KLD185, KLD240.
Heuaornvpary kaBenHu obyeku 3a kepbosane cepui KDR (Mpaeu) BKTOYBAT CREfHUTE Moaeni Ne:

KaT. Ne: KDR10/5, KDR10/8, KDR10/8, KDR16/6, KDR16/8, KDR16/10, KDR16/12, KDR25/6, KDR25/8,
KDR25/10, KDR25/12, KDR25/14, KDR25/18, KDR35/6, KDR35/8, KDR35/10, KDR35/12, KDR35/14,
KDR35/16, KDR50/8, KDR50/10, KDR50/12, KDR50/14, KDR50/16, KDR70/8, KDR70/10, KDR70/12,
KDR70/14, KDR70/16, KDR70/20, KDR95/8, KDR95/10, KDR95/12, KDR95/14, KDR95/16, KDR95/20,
KDR120/10, KDR120/12, KDR120/14, KDR120/16, KDR120/20, KDR150/10, KDR150/12, KDR150/1 '
KDR150/16, KDR150/20, KDR185/10, KDR185/12, KDR185/14, KDR185/16, KDR185/20, KDR24671 /
KDR240/12, KDR240/14, KDR240/16, KDR240/20.

Moanuc: He ce yeTe 7 T
Bruce Mahrenholz, Qupekrop CeBepHoaMepyKaHCcKa nporpama aa cepmdmut«paﬂe / P
oLLLe \ IR

BcAka i opMaliMA K AOKYMEHTALMUA, CBLPBRHE C YCAYTMTE Ha UL Mark, ce npeaocTaeaT ot hmeTo Ha UL LLC (UL) wm ornnu,euana : HEUL 3a BBAPOCH,
MOJI% CBLPIKETE €2 C MBCTHWA NpeAcTasnTen Ha UL 32 0BenymBaHe Ha KAMEHTH Ha aapec http:/ful. com/aboutal/!ncatlans/ HEE




CERTIFICATE OF COMPLIANCE

Certificate Number  20180822-E475284
Report Reference  E475284-20160820
Issue Date  2018-August-22

Issuedto:  Zaklad Aparatury Elektrycznej Ergom Sp. z 0. 0.

Nowe Sady 10
94-102 Lodz POLAND

This is to certify that WIRE CONNECTORS AND SOLDERING LUGS
representative samples of  See Addendum Page

Have been investigated by UL in accordance with the
Standard(s) indicated on this Certificate.

Standard(s) for Safety: UL 486A-486B, CSA C22.2 No. 65-13 - Wire Connectors

Additional Information:  See the UL Online Cettifications Directory at
www.ul.com/database for additional information

Only those products bearing the UL Certification Mark should be considered as being covered by UL's
Certification and Follow-Up Service.

Look for the UL Certification Mark on the product,

Ha ocHoBaHue 4n. 36a, an. 3
ot 30I

L=
Bruce Mahrenhelz, Directar Nosth Amerlcan Certification Program

uLiLc

Any informetian and dacumentation involving UL Mark services are provided on behalf of UL LLC (UL) ar afy authorized i of LL. For questi
contact a local L Cusk Bervice Rep ive 8t hiindful fab Hit ions!
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CERTIFICATE OF COMPLIANCE __

-
Certificate Number  20180822-E475284 e

Report Reference  E475284-20160920 Q

Issue Date  2018-August-22

This is to certify that representative samples of the product as specified on this certificate were tested
according to the current UL requirements,

USL, CNL Listed, Non-insulated Crimp type Wire Connectors, Series: K45R, K80R, KO, KW, CKOR,
KL, KLD, KOR, KDR and CKL.

USL, CNL Listed, Non-insulated crimp type wire connector series K45R (Angled-45 degree wire
connectors) includes the following model no(s): '
) Cat. Nos.; K45R 16/5, K45R 16/6, K45R 16/8, K45R 16/10, K45R 16/12, K45R 25/5, K45R 25/6, K45R
L 25/8, K45R 25/10, K45R 25/12, K45R 25/14, K45R 35/6, K45R 35/8, K45R 35/10, K45R 35/12, K45R
35/14, K45R 3518, K45R 50/6, K45R 50/8, K45R 50/10, K45R 50/12, K45R 50/14, K45R 50/16, K45R
50/20, K45R 70/6, K45R 70/8, K45R 70/10, K45R 70/12, K45R 70/14, K45R 70/16, K45R 70/20, K45R
95/8, K45R 95/10, K45R 95/12, KASR 85/14, K45R 95/16 , K45R 85/20, K45R 120/8, K45R 120/10,
K4BR 120112, K45R 120/14, KA5R 120/16, K45R 120/20, K45R 150/8, K45R 150/10, K45R 150/12,
K45R 150/14, K45R 150/16, K45R 150/20, K45R 185/10, K45R 185/12, K45R 185/14, K45R 185/16,
K45R 185/20, K45R 240/10, K45R 240/12, K45R 240/14, K45R 240/16, K45R 240/20,

USL, CNL Listed, Non-insulated crimp type wire connectar series K90R (Angled-90 degree wire
connectors) includes the following model no(s):

Cat. Nos,: KSOR 16/5, KOOR 16/6, K90R 16/8, K90R 16/10, KOOR 18/12, KOOR 25/5, KOOR 25/6, KSOR
2578, KOOR 25/10, KSOR 25/12, K9OR 25/14, KIOR 35/6, KIOR 35/8, K9OR 35/10, K9OR 35/12, KOOR
35/14, KOOR 50/6, KS0R 50/8, K9OR 50/10, K9OR 50/12, KOOR 50/14, KOOR 50/16, KOOR 50/20, K90R
70/6, KOOR 70/8, KOOR 70/10, KOOR 70/12, K9OR 70/14, KOOR 70/16, KOOR 95/8, KIOR 95/10, KA0R
95/12, KOOR 95/14, K9OR 85/16, KOOR 95/20, KSOR 120/8, K90R 120/10, KSOR 120/12, KSOR 120/18,
K90R 120/20, KOOR 150/10, KOOR 15012, KSOR 150/14, KIOR 150/16, K90OR 150/20, KOOR 185/10,
KIOR 185/12, K9OR 185/14, KIOR 185/16, K90R 185/20, K80OR 240/10, K90R 240/12, KIOR 240/14,
KQ0R 240/16, KB0OR 240/20.

USL, CNL Listed, Non-insulated crimp type wire connector series KO (Straight/Ring wire connectors)
includes the following modei no(s):
Cat. Nos.: KO 1/2.5, KO 1/3 , KO 1/3.5, KO 1/4, KO 1/5, KO 1/6, KO 1/8, KO 1/10, KO 16/5, KO 16/86,
KO 16/8, KO 16/10, KO 25/5, KO 25/8, KO 25/8, KO 25/10, KO 35/6, KO 35/8, KO 35/10, KO 50/8, KO
50/8, KO 5010, KO 70/8, KO 70/8, KO 70/16, KO 70/12, KO 95/8, KO 95/10, KO 95/12,

USL, CNL Listed, Non-insulated crimp type wire connector series KW (Fork wire connectors) includes
the following model no(s):

Cat. Nos.: KW 1/2.5, KW 1/3, KW 1/3.5, KW 1/4, KW 1/4 W, KW 1/5, KW 1/8, KW 1/8, KW 1/10, KW
2.5/3, KW 2.5/3.5, KW 2.5/4, KW 2.5/4 W, KW 2.5/5, KW 2.5/6, KW 2.5/8, KW 2.5/10, KW 2,5/12, KW
B6/3.5, KW 614, KW 6/5, KW 6/8, KW 6/8, KW 6/10, KW 10/5, KW 10/6, KW 10/8, KW 10/10, KW 16/5,
KW 18/6, KW 16/8, KW 16/10.

USL, CNL Listed, Non-insulated crimp type wire connector series CKOR (Straight wire connectq)rﬁ)‘,w..,,. .

no(s): i

Ha ocHoBaHwue 4r. 36a, an. 3 ’
ot 30T

b v a—

Bruce iz, Birector North Amarican Cerification Program

UL LLG /

Any lon and Invelving UL, Mark services are pravided on behalf of UL Q[Utjﬁr'

contact a Eocat UL C Service Rep: ive at httn:fiul comaboutulffoeations! e

o
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CERTIFICATE OF COMPLIANCE

Certificate Number  20180822-E475284 Q
Report Reference  E475284-20160920
Issue Date  2018-August-22

Cat. Nos.: CKOR 35/8, CKOR 35/10, CKOR 35/12, CKOR 50/8, CKOR 50/10, CKOR 50/12, CKOR
70/8, CKOR 70/10, CKOR 70/12, CKOR 70/16, CKOR 95/10, CKOR 85/12, CKOR 95/16, CKOR
120/10, CKOR 120112, CKOR 120/16, CKOR 150/10, CKOR 150/12, CKOR 150/16, CKOR 150/20,
CKOR 185/10, CKOR 185/12, CKOR 185/16, CKOR 185/20, CKOR 240/12, CKOR 240/16, CKOR
240/20.

USL, CNL Listed, Non-insulated crimp type wire connector series CKL {Splicing wire connector)
includes the following model no(s):
Cat. Nos.: CKL 35, CKL 50, CKL 70, CKL 95, CKL. 120, CKL 150, CKL 185, CKL. 240.

USL, CNL Listed, Nen-insulated crimp type wire connector serjes KL {Splicing wire connector) includes
the following model no(s);
Cat. Nos.; KL10, KL16, KL285, KL35, KL50, KL70, KL85, KL120, KL150, KL185, KL240,

USL, CNL Listed, Non-insulated crimp type wire connector series KOR (Straight wire connectors)
Includes the following model no(s):

Cat. Nos.: KOR0.75/3, KOR0.75/4, KOR0,75/5, KOR1.5/3, KOR1.5/4, KOR1.5/5, KOR1.5/6, KOR2.5/3,
KOR2.5/4, KOR2.5/5, KOR2.5/6, KOR2.5/8, KOR4/4, KOR4/5, KOR4/6, KOR4/8, KOR6/4, KOR6/5,
KOR&/6, KOR6/8, KOR6G/10, KORE/12, KOR10/5, KOR10/6, KOR10/8, KOR10/10, KOR10/12,
KOR16/5, KOR16/6, KOR16/8, KOR16/10, KOR16/12, KOR25/5, KOR25/6, KOR25/8, KOR25/10,
KOR25/12, KOR25/14, KOR35/5, KOR35/6, KOR35/8, KOR35/10, KOR35/12, KOR35/14, KOR35/18,
KORS50/8, KOR50/8, KOR50/10, KOR50/12, KOR50/14, KORS50/16, KOR50/20, KOR70/6, KORT0/8,
KCR70/10, KOR70/12, KOR70/14, KOR70/18, KOR70/20, KOR95/8, KOR95/10, KOR95/12,
KOR85/14, KOR85/16, KOR95/20, KOR120/8, KCR120/10, KOR120/12, KOR120/14, KOR120/186,
KOR120/20, KOR150/8, KOR150/10, KOR150/12, KOR150/14, KOR150/16, KOR150/20, KOR185/8,
KOR1856/10, KOR185/12, KOR185/14, KOR185/16, KOR185/20, KOR240/10, KOR240/12,
KOR240/14, KOR240/16, KOR240/20.

Non-insulated crimp type wire connector series KLD {Splicing wire connector) includes the following
model no(s):

Cat. Nos.: KLD10, KLD186, KLD25, KLD35, KLD5G, KLD70, KLD85, KLD120, KL.D150, KL.D185,
KLD240.

Non-insulated crimp type wire connector series KDR (Straight wire connectors) includes the following
model no(s):

Cat. Nos.: KDR10/5, KDR10/6, KDR10/8, KDR16/6, KDR16/8, KDR16/10, KDR16/12, KDR25/6,
KDR25/8, KDR25/10, KDR25/12, KDR25/14, KDR25/18, KDR35/6, KDR35/8, KDR35/10, KDR35/12,
KDR35/14, KDR35/16, KDR50/8, KDR50/10, KDR50/12, KDR50/14, KDR50/16, KDR70/8, KDR70/10,
KDR70/12, KDR70/14, KDR70/16, KDR70/20, KDR95/B, KDR95/10, KDR95/12, KDR85/14, KDR95/16,
KDR95/20, KDR120/10, KDR120/12, KDR120/14, KDR120/16, KDR120/20, KDR150/10, KDR150/12,
KDR150/14, KDR150/16, KDR150/20, KDR185/10, KDR185/12, KDR185/14, KDR185/16, KDR185/20,
KDR240/10, KDR240/12, KDR240/14, KDR240/18, KDR240/20.

Ha ocHoBaHue 4n. 36a, an. 3
o1 30I
Broce Mahtenholz, Dlrector North American Ceztitication Program
UL LLC
Any Iafermation and decumentation Involving UL Mark services are provided on behalf r
contact a focak UL Cust Service Rep tative at Bito:fful.comlabattulfiocalla -
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ERGOMZA.E. Sp.zo0. 0.
Nowe Sady 10 Str., 94-102 Lodz, Poland
(+48)42 689 33 86 a exporti@ergom.com

Tlpesoo om anenuticry esux

Lodz 2018-01-12

Cepradurar 3a xadecrno 03/2018

Ornaca ce go:  SXoCT Ha OMEH Ha KabenHu risy
Tun Ha npoaykra: Kabenmn romu KLD

C BacToAmeTo AekIapuEpame, de odepuparnte of ERGOM Meiuu kaGennu riIsH ¢a NPOKIBEACHH B CHOTRETCRYS C
pauckeaHmaTa pa EN 61238-1 i pvart clieiHHTe CHIH Ha CTyHBaHe;

Cegenne 150 mn? — 900 daN
Ceuennte 185 My - 1100 daN
Ceuenue 240 M2 — 1440 daN
Ceuenne 300 Mm? — 1800 daN
Cenerne 400 Mm? — 2400 daN

e

Czial Kontrgli Jake sci
C\n-a{'ml' i ﬁ dal c
Ha ocHoBaHue un. 36a, an. 3

ot 30r1

MeHuabp OToen Kavecrso

WIRING ACCESSORIES ) VAT: PL7260129071, Regan: 473076927, KRS: 6000132427
TTERMINALS 9001 Sgd Rejonowy dia todzi - Srodmiescia ' w todzi, XX Wydzial Krajowego Rejestru Sqdowego
- TOOLS FOR ELECTRICIANS Initial Capitat ERGOM Z.A.E. 1 1 0.400.000,00 PLN
ENCLOSURES AND SWITCHGEARS Bank Zachodni WEBK SA /O Lodz, BIC: WBK PPLPP, iBAN: PL 16 1000 1304 00000000 3034 8970
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WWW. ergom.cem

Zakdad Aparatury Elektryczne] ERGOM Sp.z 0.0
ul. Nowe Sady 10, 94-102 LodZ, Poland

. {+48) 801000275

i bok@ergom com

16dz2018-01-12

Quality certificate no. 03/2018

Refers to: Tensite breaking strength of cable terminals

We hereby declare, that the offered by Ergom copper cable terminals are produced in compliant with requirements of norm
EN61238-1 and have the following breaking forces:

Cross section 150 mm®— 900 daN
Cross section 185 mm?~ 1100 daN
Cross section 240 mm? - 1440 daN
Cross section 300 mm?*— 1800 daN
Cross section 400 mm®~ 2400 daN

I e s

Quality control dept, manager,

ot 30I1
B AKCESORIA DO OKABLOWANIA . lkhs: dooo132427
KOOI AR D IS0 Sad Rejonowy dla Ledzi - ejekir: Sadowego
S NARZEDZIA DLA ELEKTRYKOW o001 Kapitat Zakladowy ZAE ERGOM: 10.300.000,80 zt
P ROZDZIELNICE | 0BUDOWY Konto bankowe: Bank Zachodni WBK 8.A. 1l O/tadi 3 1090 1304 600D 0000 3060 5564
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Npunomcenue 2 Mtgn—ﬁm npednoxceHue

Ja obocobeHa nosvuna Ne 2:

,JlOCTaBKa Ha apmaTypa 3a NPoBOAHUUN (KabenHu 0ByBKH, CbeaUHUTENW U HaKpaliHMLK)”

N3NMCKBAHW JOKYMEHTH OT TEXHUYECKHA
U3NCKBAHUA Y CRELUWOUNKALWNKA
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Al-CuTubular terminals &E%%@% N

LofT
Aluminium-copper butt connectors LMAN type
S A
1N I
| ESE RS ] T
Material Al-Cu. 5 AA 3
. Surface  uncoaled, = o
i Dasign  DIN46235 - concern only the tubular {Cu) 7
: part of terminal. i AR \ 7/ SE————— o
H B
“ DIN 46329 - concern only the tubular (Al) 3 L &
: part of terminal.
Napiecie 110KV,
Note!
— terrinals are filled with special contact grease and
packed in foil;
- sector shaped conductors must be rounded with
I spedial dies,
1
Cross . " i N .
n:is[rsnel;t‘klnn (st:[‘lﬂ::l’] Fmm} ’ {mm] Aol [mm] « Crimging N
Packaging Weight of
Type {tem ko, Ipd) package
o Bie Die l'in. ?f Mo, of Ho, of Ka, of [kgl
i m s ™ fsm L d, B, d, B, code  code ping plng plng  crimping
i No, Al Ho,Cu  wided wideCu  pamowAl  pamowlu
DOLMAN2SID  E13KC-0K30100100 n i &5 40 5 . 016
LMAN 2516 EI3KC-01030100200 16 55 85 8 an
MANZSRS  ERCOOOmR S P » & b8t 0 1S 1 10 ! 1 1 2 o 022
LMAN 25/35  EI3HC-01030100400 % 82 1S it 036
LAANISA16  E13HC-01030100500 16 55 88 8 030
LAAR35/25  FI3K(-01030100600 b n 0 15 0 1 1 0n
LMAN 3535 EKC-0030100700 # 0 35 8 A 82 125 W i2 3 ; 1@ 097
LKEAN35/50  E13KC-01030100800 b % 100 145 ) 1 3 054
LMAR S0/16  E13KC-01030101000 1§ 55 BS 8 037
EMAN 50725 ET3KC-0130701 300 % I 10 w5 L 4,39
MANSOSS B 0 Y T R 3 k 5 2 1 045
EMAN 50/50  E13RC01030101300 50 % 0 Hs 4 0,54
LMAN 70416 ESKC-M030101480 16 55 §5 8 453
LMAN70/28  CI3KC-61030101500 i3 8 7w WS 0 ! 3 054
EMAN70/35  ERC-OHB30101600 35 82 125 12 0,60
LMAN 70/50  EKCOIMI0IH00 A 9% 50 s 1,1 85 160 145 i8 14 3 3 3 10 070
EMANT7O/70  FI3KC-01036101800 70 ns 15 18 ) 075
© LMAN70/95  E1IRCGH03H101900 95 0 i35 180 B s jAH
- EMANTON20  E1IC-01039102000 120 155 18 ] b
©OLMANSS/IS  EIBKCI036102180 16 55 85 8 078
: IMAN95/25  ELIRCOMHBMDZIN 25 ) 75 10,5 i\t 1 ? 080
| OAMANSSAS 101030102300 35 B2 125 12 0,35
COLMANSS/SO  EIMCDIOI0MI %5 10 50 w Blond B WS R 4 3 6 ; 10 09
§OLMAN9S/TO  E13KC-91030102500 70 15 185 1% ; m
COAMANOSRS  E1NC-DI036702600 95 108 35 1B 18 p AT
©OIMAN95/120  E13KC-01030102700 120 155 12 ® 1,26
LMAN 120116 ETIKC-01030102860 16 55 85 § 083
Uimantzos  EURC-HI030102900 b % 1 w8 0 ] ? 08
| iMAN 120735 EINC-0T030103000 3 8 125 12 030
LMAN 120/50  EISKC-0A033103100 120 980 5 " 147 10 i 145 n 14 3 3 § 3 10 1
i LMAN120/70  E13HC-01030703200 7o 05 188 I3 A
IMAN 12053 ELIKC-DIG30103300 45 0 BS 190 18 4 ¥zl
i OLMAN 120/120  EDKC-01030103400 120 55 ikl 0 126
' LMA 15016 ELIRC-G1030103500 1 5585 8 160
OLMAN 150/25  ETKC-01030103600 bl 57 0108 1 1 2 1605
| LMAN 150/35  EA3KC1030103700 EL) 87 125 17 1,11
©LMAN150/50  EI3AC-01030103808 ) 106
L maniseTe  ERGoose B g 63 B8
| LMAN 150/95  E13EC-91030104000 % n
CIMAN150/120  EI3XC-0M3004100 120
i LMAN 150/150  F1350-01030104200 150
| LMAN185/50  EIBKCH1030106350 50 -
i OLMAN185/70  E13KC-01030104400 70
LOAMAN185/95  FIZEC-030104500 9
N e s wBs
1 LMAN 185/150  E13KC-1030104700 150
" LMAN 185/185  EVINC-01030104800 185 ]

'
H
i
1

Www.ergom.com




ERERBOR"

Type

LMAR 240/50
LAk 240170
LMAH 24095
LMAN 240/520
LMAN 2407150
LMAN 2401185
LMAK 240/249
LMAN 3007120
LMAN 300/150
LMAN 300/t85
LRMAN 3007240
LMAN 3007300

ltem No.

E13KC-01030104300
BU3HC-0HB0105000
FI3RC-01030805100
EV3KC-0103030 00
E1IKC-01030195300
E13KC-01036105400
ELIKC-01030105500
E13KC-01630105600
ERHC-0M30HEH0
E13KC-01030705800
E13(-01030105900
E13KC-01030106600

Lross
section
Cu[mm

120
150
185
240
128
150
185
40
300

Bimenslon
[mm}

1

17

132

156

100
s
B
155
1748
132
28
155
e
190
05
HS5

Dieenslon (i
[men]

145
16,5
195
Faki]
BS
iS5
89
210
BS
55
Pl
320

Die
tode
Ne.{u

1
16
18
Fi]
L]
H)
%
0
2
5
]
3

Al-Cu Tubular terminals

-

Patkaging
No. of lpct
aimping
namow (u
3
4 18
5
4
5 10

Technologia zaciskanie koscowek i igcznikdw rurowych Al-Cu _é@

Dedykowane praski reczne 1 hydisuliczne mrr

Weightof -
package

Tkg]

20
PAY)
18
24
2,58
285
M
278
i
3
375
(A

WWW,.ergoim.com
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MNpunoxcerue 2 Kom TexHudecKo npedaoxceHue

3a 0bocobena nosnuma No 2:

»0CTaBKa Ha apmatypa 3a npoBoAxKLY (KabenHn 0BYBKM, CheaMHNTENN 1 HaKkpaiiHULK )"

U3UCKBAHM IOKYMEHTU OT TEXHUYECKM
M3MCKBAHWA U CMELMOUKALLNM

[TpunoxeHne 21
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fasued b ERGOM Zaklad Aparstury Elekiryezng) sp. z 0.0,
11! Mowe Sady 10
3-102 LoDe
PCJ LAND

Frr the prodoct Conducior connection
Trads nare ERGOM

Typeiidode LMAR

Patings: size 25110 U 300/300

fdanuiaclured Inn ERGOM Zakdad Aparatury Elekityezne] sp. 2 0.0,
ul, Movse Sady 10
a4-102 LohZ

POLAND
Bubject pechanical testings
Risourenenis! (EC 61236-1:2006-5 Compression and mechanical connectors.

clavse 7, Mechanica) issls

hm Attastation s L;!c,slﬂéf‘d on aceount of an examination at Ergam Laboratories at Lédz, Polend and witnessed by
LERIA, 1qu resulis of which ars lald dﬁwu in & confideniial file no, 2086180.06.

.nmmhhl! has bren carted oul on one shigle specimen of the product, submitled by the manufacturer. The
ot inelude ar assessment of the: manufaciurer's production. Conformity of his production with lhe

ted by KEMAIS not tha responsibility of KEMA

KEMA Guality BV,

Aeiiem, Movember 3, 2008 ,}f
i ! }
,~|Ha ocHoBaHMe un. 36a, an. 3 %’
‘_loT 300N ‘
A Valencls
arhification WMan

3 ode i gt Bndion (e Dt
Sy et GAnEt o e testTTE) of DY pre

ut leer

{3 B512 AR A.s:hem PO, Box 5185, 8802 ED Aisham The Me
500 cusiomer@hemacom s kema.com Regisiened Arnhim G085
if_!; A%

e D N i e T
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2006 T80.06-OUANMD nge 1 of 14
ERGUM Zaklar Aparatuiy Ehekirycing sp.%m‘r—J

ul Mowe Sady 10
94-107 LoDY

eyt v
]

FPOLAND
A dcation Dae CR000-09-03
Cipvivr Murnbe © Z208961B0.O0- QUAAND
Tt . Meshanical lestings
SIS ERGOM

Typeais) LRIAN, size 25710 41 300/3006

Senherrn, Movember 1, 2006

sutsctiner! Production siles. ERGOM Zaklad Aparatury Elekirvezne sp. z 0.0,

ni Mowe Sady 10

94-102 Loz

POLAND

Methaninal tests according 10 clause 7 of the Test Requireiments

Urvennew of iests

TestReqsremants G B81236-12005-5 C mprnss:on and mecharj__ca! connectors
’ A P a3
Vet by . HH.M. Versicegera ocHosanve un. 36a, an. 3
‘ © Jor 30N
r
iy H G M Ronmedink
Oontents
fdechanicsl tosls
Talidgs, preparshon of the sampies, leshinformating
Froduct information, LMAN
Coinmion snd ielevant connector design orilesia
Fuagds
i of he testings
{}-‘(-.3 LhAaR
. e pa .
DA35-06 (!; 4
A e
RECE AT v fw A gy (e e 3

sy e pronsdadt wills @ auility (i G put on the maket sy sppiosid iFKEMA Quality BV has dephcitly granted the

oality rraark

talily

L sheldental o mnweqxifnhal Ioa,\ ouqmatmg thmugh
7 The in daka.

~os~zbmly o UsIng ]{H?
IJ MY )

aodior e subseianes @ e habde fon any direct o
s OF the dnfonnalion o dats e s docoment o

oitEeris Gl

e ay nod L ﬁer avantstie o0 e party f: ? haurtiiane as an entily prwlif){n
t

havlancs, PO Box 5185, 6802 .f/‘l,hﬂlhpln,
m Telephone 13126 353 2000 1 - ’
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ZUGRAB0.06-QUANIND

Penddiet informasiion;

Tiadsnat O ERGOM

Frimiunt C Conductor eonnaclions
T L RAAR

stz AHM10 1 3DA00

P puepeo s

congduntors of prower catiles.

e productiniomalion s given in annes LMAR

cchiogy of T sampies

Frse e e fact thal the manulacturer could clearty demonslrate common and relevant copnecior design
coieria s zamples have hean sglacted as {ollows.
it & sormeclor family consists of four gizes the minkmum aad maxinem cross-sections arg selecled
fow feasly
i connesio ity consisls of five sizes the mimmunm and rmaximum and one inlermediale cross-
~pons are selacled for lests
o 5 connecton fanily cunsisls of sis of more gizes the minknum and maximum and wo inlermediale
crosg-sectons are selecied Jor ipsts

The seieoied sonples arg given in Table 1 and Tabie 2

annes Commoen sid relevan) connectar design oilera lor a family of connecions

Sanple prapavation

Fhe sumgles have been prepated and iilled according lo the manufacturers inslrictions
Petais of he preparalion are given in Table 1, Freparation of the samples,
[ tion aboul the lools s gyan in e anngx Tools

mforing

{eat mathod

Vhe tost seen made be mads on hres samples of 2ach ivpe The samples are filed according the
miandl aclures sirdoions

{he conduciog lenigihe, between alg et leasl S500 mm.

L swEngih sguipment te Torce on the sample was increased siowly 10

- saclion of he conductor I thiere made of copper,

A mes the coss-sechon of e conducion if lhere made of slurminiom

Willr & raerine of 200000 and maintained for 1 minule

i forces arv givan in Table £ Test foreo 1

S the repnutaciorer e tests haven bean carned oul al & value of 1.05 imee the tsst force 1.
7 Test fores 2.

s opvetotin e

Thar o ragest of he maiachires 08 1esh forgd was Ariber increased Uil avahl

et freea

ST S . S



2086180 06-QUANND edof 14

[ S e

T v —
o cetails &

the talowing phote anne:
1ol e teshngs
e LAN

TS

tent LA

Vet resulis

fhe testresulls are given in Tabis 2
amples withslood the test foree 2 duning one minule, no stipping accurred
samiples withsteood he lest foree 3, 00 stipping oGourred

Chaality sssarance

sanng and ihng the samples, and testings have been carded in the Laboralories of
ERGOIM Zalkdad Aparatury Elektryczne) spz 0.0.
b, Mowe Sady 10

ad 0% Lodz, Poland S

The BROSOWM argamisalion has beer ceriified for 150 9001 by Polski Rejestr Statkow A, (Polish Ship

Fresgistar S 40

Al pelivilies Nave beesn cadied o by
Prol Mirowskl FRGOM Ry
trrpaory Rosocha, ERGOM Rw
Adam Michaish, ERGOR PJ

Tornek Fryslhowsk ERGOM P
Wojciek Maka, ERGOM P

an have bean witnesasd by H H.M, Verstesgen, KEMA Guality B V., The Nethedands.

P tesungs have baen caried ool on lensile sirenpil eguipmentd
WA VER, aornial numbesr BOR10

intsnded o0 tercas of 10 KN, 25 kN and 50 kN within an accuracy of 0.78%

The squiprmend was catibraled June B, 2006 by Olregowy Urzad Miar w Lodzl (Local Office of Measures
o bodss
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TEST REPORT PUOETHU.UB-OUA/ D Fagyd ol 14

Tabie ¥

Ei‘-‘a'(;};_m:f‘;eztEr::-n of the sHiml

.;;sl\. Intorimstion o moimg information
‘ e for Al connections
Py sseaeniion (nunf) rumber of | for Cu connections .
‘ e
gesigiatbon | AL} G _samples | nuwnber tools die number toois
PR ZENG £ 10 3 G K2z 12 HHA4G0
LASAL 35455 CI 35 12 Hdd 14 HH400
LRAARE SIS TG a5 4 12 HAd4 18 HH4D0
LIARK 120100 120 120 3 i K22 22 HH400
LA LROMSE 150 04 3 18 Ha4 25 HHG30
LRAAN 2400250 240 240 28 H6 32 Hi4400
LRAAE 500 300 3 32 HB 34 HHE30
e Lc°t H—).‘::UIEC
cross-section {ma) | number of mult, test force 1 testforce 2 | test force 3
AL 1 Cu zamples faclor | {N) {M} {N)
1Y 10 3 60 800 830 1500
s EnE L a8 a5 3 A0 1400 1470 4000
LRAAR FO0E0 i 35 3 60 2100 2200 #0430
- AR VTR et 120 120 3 40 4800 L0244 G000
[ H\»H' ERELLI 150 ; Q5 3 60 5700 5885 acao
Lidal fandzdn | 24ad [ 2an 3 40 9600 10080 20000
RRAR 300G | E00 E 360 3 49 12000 12600 23000

415




Latzniii Aluriinfum-copper AMOMMHHEBO-MEARLIE
gwde-raledzinne bukt conneciors TpYBUmThIe CORANHKTENN
st LRGAD LMAN type tana LMAN

Marepian: ATy

Nokpet e PIGE et TR
Vultana: 1 Hanpstaenme: (#1001,

e Tritoping fools oo v f? ARME MBI BT PYHEH Iy LD

Maseraad £ D
Prbegeie e i
T

g

2zparmaerainbe f Lringing f 3riraiiesen
[RLETIE EFPARTEY
Mo of crisip

Hr gartos ™ Sk ot n
—— SN " " AT s LU
iy fj;n{:ﬂ:{:j' Plerin —‘;Hn e
: Much, i 142
g,

L5t fpon i Wt | Miw | W

-

IpH R EGaRl
S banes x = CEE A Db PUWIEETE
b (T ad PHO T

[

b d gl ed

Ty deqgqean

g

ks o
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TEST REPORT 2008150 .06-QUAAND

SO AND RELEVENT COMNMECTOR SN CRITERIA FOR FARMNIY OF t’“W#EQ—'F—GR)

Conneatos ivps LA

s slion s1ze series o L*:okh; tla of connector (Inner and buter diameler of aluminum and
Oppel part § ae haswci on the same standards:
for Alumintan - DIN 462674 slandard
far Copper - Dk 48267/ standard
srve produciion lechnology for all sizes
¢, st of production's Jocefion ~ ung workplace (machine and {ool) for alf sizes equipped
with changeabie working pad for soch size
e seme guality conirol procedure for production in progress { dime«ﬂs'ional control and controd of
ALICU connechion's durability based on bevding under angle of 90 )
e mome grads of matarial for all serias
Fharnienin bar - E AW-EALSDS O-d ace lo PN-EN 734-3 slandard

Coppet bar - EN 1380 1-CWO04A-RZE0 acc 1a PH-ER 13801 stondard
e sams suppher of Aluminom malerial for all glzes
e same supplisn of Copper malelial for all sizes
ame Lppleaton for all sizes - Conneclor are used for elactrical cormedction of wo wires of
st Lross - sechion and differant ma
= coimping technnlogy Tor ol & connectol are cimped using fools with so called
i s — propes die size Jor size of connecion

1 — there iz 2 cote averpriniod on every orhector W mdicate:

% 0 \ylr 1 u;nl*(; el ‘fl!"[\ & Conngelorn
e Spaphie code of oumbier and pasition of voriprsssions equired, made with nanaw digs {hand
o wade des (hydiaotio iools)

Artusl ERGOM production prograns based on cross-section range from 10 mm’ up to 300 mny.
For type test progron: taominal up to 300 mm?® shoulkd be taken Into consideration,

417
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2066180 .08 QUA/ND Pags-2if 14

Crimiptng hasd used fooethar with bydrache pump, Genesad purpose, practicad, refianble. Enables gasy
Desipneg or odmgang ol tenmimals and fomsling of segrmenlal cores. Supplied in plaslic box.
crimping fovee: af leas! 700 kN

RS

i

oy ich

Lengih: D90 s

gl G ke
vhing prassure: 70 o

Hern Pl BeAROE0 ]

rhydraufic head HH 520 type

e
-

) fzan peed ngethiaowth hearaulie pump General puipose, prachcal reliable. Enables casy

copnging), Deswned for cemping lenmngls and forming segmental conss

2 Crhveping force o leas| 250 BN

Lengthe 200 mim

Veighit: 0,00

Working pressurer 70 APs
4

AT OG0

MEARP, Pl

Sarwantt o
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NMpunoxcerue 2 kom TexHuuecko npednoxeHue

3a obocobeHa noanuma No 2:

»J0CTaBKa Ha apmaTypa 3a NpoBoAHMUM (KabenHu 0bYBKM, CbedUHUTENU U HaKpaliHuuK)”

M3NCKBAHW JOKYMEHTHU OT TEXHUYECKW
N3NCKBAHWA 1 CNEUMDURALLNNA

MpurnoxeHue 22
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WIWW BTOITECOM
ERGOM Z.A.E.5p.z 0. 0,
Nowe Sady 10 $tr., $4-102 Lodz, Poland I
{+48)42 589 33 86
export@ergom.com

Jloas, 06.05.2015

Neknapauusa 3a cbotBetcTBUe 52/2015

1.flpouseoguven: ZAE ERGOM Sp.zo0.0
94-102 Lodz ul. Nowe Sady 10

2. Tponyxr: AnymuHueBo-megHn KabenHy coeanrutenn LMAN

Knacndurauma: PKWiU 31.20.27-70.00

4. Vnotpe6a u o6xBaT Ha W3MON3BAHE: M3MO0A3Ba CE 33 3aBbPLUEK HA aNyMWUHMEBO-MEAHU XXuna Ha
NPOBOAHULM.

5. TexHudecka cneundurauua: HakpaHnMuuTe CbOTBETCTBAT HA M3WCKBaHWATa Ha PN-90-E-06401/02.

6. MNaptuaa, KoATo e obXBaHaTa OT AeKAAPALMATA: NPOAYKTH, 3aKYNEHUN OT K/IMEHTa.

C HACTOAWLOTO JAeKnapHpam C bjHa OTrOBOPHOCT, M€ NPOSYKTbT CLOTBETCTEA C TeXHHeCKuTe

cneundUKkaLmMnM noT. 4 U T. 5.

Dzia;!(»émr i Jake i
%y Craadinbicg s Inler,

Ha ocHoBaHue 4n. 36a, an. 3
ot 30I1

PbroBogMTEN OTAEN KoHTpon Ha KayecTsoTo

WIRING ACCESSORIES e
TERMINALS 9001 Sgd Rejonowy dla todzi - Srodmiescia w todzi, XX Wydzial Krajowego Rejestru Sqdowego
TOOLS FOR ELECTRICIANS Initial Capital ERGOM Z.A.E. : 10.400.000,00 PLN

ENCLOSURES AND SWITCHGEARS Bank Zachodni WBK SA /O Lodz, BIC: WBK PPLPP, IBAN: PL 16 1030 1304 00000000 3034 8570




ERGOM Z.AE. Sp. 2 0. 0. WWW.ergam.com

Nowe Sady 10 Sir., 94-102 Lodz, Poland . -
. (+48) 426893386
#1 expori@ergom.com

t6dz 06.05.2015

DECLARATION OF CONFORMITY 52/2015

1. Product manufacturer: ZAE ERGOM Sp.zo.0
94-102 1.6d% ul. Nowe Sady 10

2. Product name: Aluminum-copper butt connectors fype LMAN
3. Product classification: PKWiU 31.20.27-70.00

4. Product application and the range of usage: used for termination of aluminum-copper conductors of
electrical wires.

5. Technical specification: Terminals are compliant with norm PN-90-E-06401/02 .
6. Batch covered by the declaration: products purchased by the customer,

| hereby declare with full responsibility, that the product is compliant with the technical specification as per point 4
and 5,

Dziahy/ontwfjakc el
o indicy £oin Inbres

Ha ocHoBaHwue 4n. 36a, an. 3
ot 30r1

Quality control dept. manager

P WIRING ACCESSORIES VAT PL72601 29071, Reqon: 474074927, KRS: 0000132427

i CABTE HTRIAINAL G 184 $3d Rejonawy dla Ledzi - Srédmiescia wlodzl XX -Wydzial KeajoWkgo Rejestru Sadowega
o TOOLS FOR ELECTRICIANS 34, Initiat Capital ERGCM Z2.A.E. . 10.400,600,00 PLN
T ENCLOSURES AND SWITCHGEARS Bank Zachodni WBK SA 11/0 1.6dZ, BIC: WBK PPLPP IBAN: PL 16 1090 1304 0009 0000 3034 8970
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Mpunoxcerue 2 kom TexHuuecko npednoxceHue

3a oBocobena nosuuna No 2:

,LlocTaBKa Ha apmatypa 3a nposognuum (kabenHu obyBKY, CbeAMHUTENN U HaKpalHKLM)“

U3UCKBAHU AOKYMEHTW OT TEXHUYECKU
U3NCKBAHKMA N CNELVNOUKALIMK

[MpunoxeHue 23
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Anyuisuesn kabentn obyeky

o

2 ERGOM

TexHOROIMA 3a KPKMABaHE Ha TPLEHY KabeaHn obyexu Al-Cu =2
WapaboTeH KaTe: NPLCTEHOBUAHKM 0OYBHK, CBBD3RAWM 0BYBKK KabeaHy HakpakHuLk
Marepuann: sciru Buaoeu - E-Al xnac coraacto c DIN 40501 Teil 3 or DIN 1712 Teil 2. '

£-Cu knac curnacHo ¢ DIN 40500 Teil 2, 3 or DIN 1787,
MoxpuTne: 6es nokpuTHe
Npunoedne:
TIpbcroBngHUTe 0byBKKM CE WID/A3BAT 3a CBBbP3BaHe Ha KabesiHa BPb3Ka HA BUHTOBO ChefMHEHWE KbM LKHA, KOMYTaLMOHHa anapaTypa v Ap.
MMAsWTe €& M3M0/A3BaT 32 BNEKTPUYEtKO CoHP3BaHEe Ha 4Ba NPOBOAHWKE C PA3AUYHD HAMPEYHO CEUEHKE U pas3fiviHu maTtepuany (LMAN, LMAN
36). M1n3KTe HANPABEHW C TEBM KOHEKTPH He MOraT A3 BAaT MEXaHUYHO CBbP3aHK. ANYMitHHEBO-MeaHUTS KaBeaHu Hakpaitnuuyy (BMAN) ce
W3NOA3BaT 328 CBbP3aHe Ha MULA C fMa3aTa.
TexHon0rMA 3a KpUMNBaKe!:
ObyBKUTE CE HABUBAT C MHCTPYMEHTH, KOWTO Ca HEpeYHM ILeCTOBIbAHK' KPUMIIBAILY KAGLLM.
Braropapexie Ha Komnpecupalla dopma Ha rUA3aTa €8 NOCTHIA BPB3KA C
BUMCOKY MEXZHWUHK W eeKTHUYECKM napameTpl. Buhapeku ToBa, TakMBa
€e HYMOAAT 0T HAKDAKO HomnpecMd Ha obyekata. Koakoto noseue e
Ha KoMMpecHwTe, ToNKOBa No-Aobpe e 3a rmAsaTa,

\ r o }y MHoro BamHO & CAydall Ha CMAOBM BPBLAKM, NPU KOWTO Ce MsUCKBa
npegasaKe Ha roleMn MoLHOCTH W TOK. ”[J.IEC?O‘bI'bﬂHBTEI KOMNPECHA Ce HYMae OT Ole NO-ro/IsMa CHA3, 33 Aa Ce HasMBa 0DYBHaTa. Taka Ye
FIPK TaKkaea Komnpecus {(Aopu NPW mManka HanmpeuHa cekuua) ZAE ERGOM npenopbyBa M3MNOA3BaHETO HA XMAPABAMYHY MHCTDYMEHTH UM
PBYHU MHCTPYMEHTI € NO-BUCOKO MBEXaHWUHO CbOTHOWeRWE (ynpasnnsaHu ¢ gseTe pbue). 3a ga ce NOCTUIHE FikA3aTa HeobXogMMOTO
auecTao, ce NPenopLYBa Aa ce KoMnpecupaT obyBKKTe Ha "WecTObrbAHMKA" N0 CARAHUA HAYMH! :

Beaxa oﬁynxa £ O3HaYeHa € MBPKUDOAKA H e HaneyaTara:

- HANPEMHO CEYEHHe WM AWAMETED Ha oreOpa Ha eukra { B cnywalh |

APLCTOBHAKY OGYBKI)

- TPAGBE AA C€ NOCTABM HOMEP Ha CSIAIKATA NPSAN A2 CE RaBne OBYBrara

- Fpa@lﬁ‘ieH HoA 33 G;}Oﬁ W NOMYMATA Ha Heolxoaumure KOMRApacKH

INpasvnkara nocoga {elo} OBaTE [s]
B Ao OBy EKATE G MEpRHP AT Hanpapenn © TECHU YAZPM (PBYHW HHCTPYMENTH) WIH LLWPOKM YA&2E
LBG CTPEAKA. {XBAPEBNVYHYI RHCTPYMEHTH),

e

2

1. Tepes  Hameex /

{EuTpeieH)

SRRl MrSEy BESkRE) kSt
M 25 rm/fse 35 52 ERGOM 12

4 £

1. TepBu HaTick (BsTpe) 7
S\,

2. Bropv HaTHok {oTERTDE
HasbH}

3. Nupey KaTHOK OT SpYyraTa

Crpatta (sxTpelien) Tipumep 3a nogober Koa e AAeH NC-KoAY.
1. Tuproscia pMapka,
2, Horep.
3. Mapxupade Ha MAGTOTO W OpODA NOBTOPEHWA HA
321123 4, BIOpi HATHCK OT APYraTa CTaa HATHCK,
" {oTBLTPe HaEwH) (Zégnw?z::w) e 3a, MEXaHUIHO: TACHO.

3b. XMADPEBAWYHO! WMPOKO,
4. Ko Ha kabenure (Hanpeuro CeyeHre ¢ naadmn). e
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BCUYKO MapKMpaHo e MPEnopLunTenHo Aa /
6bae  KpumnHato.  Mons,  obwpHeTe h

BHUMaHve, uYe Tpsbsa fJa u3nonseare

npaBuiHata MaTpuua 3a  HanpeqHoTo /
ceveHu1e, 3a KOATO € MPOoeKTUpaHa.

Types of cable wires

Pazgenes macroxnued {sm) PaspiencH nposoRikk (se)
e

b K (re]

Kpbrbn MHoraxuuen kaben (rm) ke nposostitk (re)

CekropHute npoHcARMUM TpaGBa Az CbhaT 3aobnend  oeC
CHIEUMANHN HATPALM,

WWW.erqgom.com
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Koricéwhi rurowe Al-Cu [ Al-Cu fubular terndinals f Al-Cu tpyByarble HaKOHEUHHKN

[
Crimping technology for tubular terminals Al-Cu
Made as: ring terminals, connecting terminals, pin terminals. /
Materials: all types — £-Al grade acc, fo DIN 40501 Teil 3 or DIN 1712 Teil 2.

E-Cu grade acc. to DIN 40500 Teil 2, 3 or DIN 1787
Surface: without coating.

Application:

Ring terminals (KCA; TMA) are used for conrecting wire by means of a screw joint to bus-bai, switchgear, etc. Tubular connectors are used for electric con-
nection of two wires of different cross-sections and different materials (LMAN; LMAN 36). This jolnt cannot be stressed mechanically. Aluminium-copper pin
terminals (BMAN) are used for connecting wire to screw jolnts,

Crimping technology:
Terminals are crimped using tools with so cailed “hexagon” Crimping dies.

&

It Is very important in case of power joints where transmission of large power and cuirents is required. The “hexagon” compression needs still considerable e
force to crimp a terminal so by case of suth compression {even small wire cross-section) ZAE ERGOM recommends use of hydraulic tools or hand-tools with -
higher mechanical ratio (operated with both hands). In order to achieve joint of required quality it is recommended to compress terménals to “hexagon” in
the following way:

|

',

! Thanks to such compressing shape joint with very high mechanical and electrical
parameters is achieved. However, such joints need several compressions of terminal.
The higher comprassion number the better the joint is.

W&

WL
NN
A7 TN

|
[

There is marking stamped or overprinted on every terminaf to In- |
dicate: i
— terminal cross-section or screw hole diameter (in case of sing ter- ¢

minals); . {
~ die seat No. to crimp a tenminal;
Correct direction and sequence of terminal — graphic code of number and position of compressions required,
compressions are marked with arrows, made with narrow dies (hand tools) or wide dies (hydraulic tools),

Ik

1. First compression
{inside)
EREIGESEDE RS

L
S rmfse 35 se  ERGOW 12

2. Futher compression - . ,; i \
{from Inside to outside) 1, First compression
{Inside) . / / \‘
! 2

3. First compresslon

on the otier side (Inside) 123 An example of such code [s given below.
ilitile= 1, Trade mark.
ALg
2, Die seat No,
4. Futher compressions on the 3. Marking of place and number of compressmns.
othet slide (from Inside 2. Futher compressien 3a, Mechanic: natrow die.
to outside) (from inside to outside}

3b. Hydraulic: wide die.
4, Code of cable types {cross;

L /|9n and proﬁi )
Al marked (recommended) crimping must be made. Please pay attention to use

proper die for cross-section to which it is desigred.

Types of cable wires

G

"~ sectored one-wire™,

(se).

round multiwire round one-wire sectored multiwire

{rm) (re) (sm)

Sector shaped conductors must be rounded with special dies.
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Koficowh] rurowe Al-Cu f Al-Cu fubular tetminals / AL-Cu tpyByaTeie HaKeHEUHNHK

Reczne | hydrauliczne praski zac‘is W

! i :

[ .

tlarzgdzia patra: w kata!u_gu SWIAT NARZEDZI ERGOM / Tools: see in calalogue: ERGOM'S

Narzedzle f Tool f HHCIpyHenT

Przekrdj / Cross sectlon f

Canente & .

Imm>}

EK 22
ZHK 4
HK5
HK 22
UH 60
PEM 6
PH¥-300

KD 5/6 K¥**+
KD 6/6 KT Al
KD 6/6 KT*®
KD 6F/6 KT**®
EK 18
EK 19

) [unz] i
16 e e e o o ® ® ) e e e e e

5 | ® e e e e | e ® e | e (e e o o

35 e e e e © e ¢ e © & e o  ©

s0 || o e e e e e e . ®

70 e e e e ©® © . © | ® e e o e

95 e e @ © € e e e e e e

‘ LMANS
L LMANS®#* : ‘ ; :
120 ‘o o @ o | © | e I e e e e e,

LMANW+* i ; ; : ‘ ?
e 150 - ® @ e e | e e e . e e,

{ : 5 e ! !

BMANE*+ : : : : | 3 |

% ‘ : - ' 1 ‘ ; E

185 : ; e e | e : e e e &,

:

240 } e e @ | ;

: 1 j i : i

300 f i i |

i ; P i | : i ‘ |

®  z dodatkowym zestawem matryc PHK-R / with additional die set PHK-R type [ € aononuTenbibie Habopor Marpul PHK-R
*# datyczy czgéel Cu fycznlka / concern to Cu part of joint / npoGnextt passen Cu
*¥%) dutyczy czesel Al hacznika / concern to Al part of joint / npofinemst pazues Al

Www.ergom.com




522 ggg E Eﬁ Koficéwid rurowe Al-Cu / Al-Cu tubular terminats / A-Cu tpy5uathie HakoHe'HHKKY e

‘tools and hydraulic presses / Pyunbie 4 ruipaBnmuyeckue npe c/:ﬂ/

[

: R I i . L . 1 i i
H
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»
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Apunoxcerue 2 kom TexHUYECKO ? ednonuceHue

i

2a pbocobera noszvuna Ne 2:

,JocTasKa Ha apmatypa 3a NpoBoaHNUM (KabenHn 0ByBKK, CbedUHWUTENIN ¥ HaKpaitHuun)"

U3NCKBAHU AOKYMEHTY OT TEXHUYECKHA
M3UCKBAHWA M CIELLNMOUKALINA

[Mpunoxernne 24
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Koncowki tulejkowe
izolowane typu HI

Materiat: Cu.
Pokrycie: cynowane,
Izolacja: poliamid fub polipropylen.
Temp. pracy:
-30++95 °C — poftamid 6.6;
-30++4100 °C -~ polipropyien
Wykonanie: DIN 46228/4,

HKorcowki fulejkowe nielzolowane | lzolowane f Cord-end terminals uninsulated and Insulated
1 BTYROUYHEIe HAKGHEUHNKN HERIOTIMPORAHHDIE i & HI0NAUMER

Insulated cord-end
terminals HI type

Materiak: Cu
Surface: tin-plated,
Insulation: polyamide or polypropylene.
Operating temp.:
-30++95 °C — polyamide 6.6;
-30++100 °C - polypropylene.
Standard: DIN 46228/4.

i
; e —! .
u::‘ bt = o _E-E -
L Ly
! "Kolor niemlecks” Kolor wg DIN "Kalar francuski” (F) Przekrdj
B "German cologr® Colowr ace, to DIN "French colour™ {F) Cross sectlon
: Typ “Hemenknii uoer® ileer corn, DIN "dpaniyacxni teer” {F) Cmmune
“-[v,,p: Kolor At mr Kolor * - At Holor AFL TP fmmay .
; Colour Ttem No. Colour : ° Item No. Colour Ttem No. ) K] AWG L1
L Hrer Apr. N¢ Ueay ApT, N2 teat ApT, N
!
HI 0,14/6"* E0B8KH-02010100101 é.! E08KH-02010100%01L Q EQSKH-02010100201  C,14 i) 10,0
HI 0,25/6" E0BKH-020£0100301 j EQ8KH-0201010040% = EDSKH-02014100501 65 2 10,0
H L '
HI 6,25/8" ECOKH-02050100601 1T EOskn-0201010070: [l Eoexe-02010100801 12,0
HI 6,34/6"9 E0BKH-02010106901 E0BKH-02016100901 n E08KH-02010161001 034 2 10,0
HI §,34/8° EGBKH-02010£01 201 ) E08KH-02010101101 £08KH-020101G1201 ’ 12,0
HID5/6" EOBKH-02010501301 q E08KH-02010101401 ‘-1 E08KH-02010101401 12,0
HI D578 E08KH-02010556£501 ‘. E0BKH-D2010101601 ‘ . £08KH-02010101601 0,5 20 14,6
HIO,5/10% EOBKH-02010:G1701 l E08KH-02010101801 l - EO08K&-02030101801 16,6
HLO,75/6 E08KH-02010£6:501 EO0BKH-02010102001 E08KH-02010L0210 12,6
HL0,75/8 n EQBKM-02010202201 q EQBKH-02010102301 * E08KH-02010102401 14,6
HI 0,75/10 i E08KH-02010102501 f E08KH-(2010162601 @ EDBKH-02010102701 ors 20 16,6
HE 0,75/12 EOBKH-02010502801 F08KH-02010102901 E0BKH-02010:03001 18,6
3 HI 1/6*" - EOBKH-02010563101 E0BKH-02010103201 - E£08KH-02010103201 12,6
‘\ HI /8" . ] EC¢BKH-02010203301 é EOBKH-02010103401 | E08KH-02010£03401 1 1 14,6
i HI 171079 *  E0BKH-02010163501 EQ8KH-G2010103601 E08KH-02010203601 16,6
HI /127 ’ EOBKH-020:0:03701 E08KH-02010103801 E08Ki4-020101636801 18,0
HI £,5/8"% - E08KH-02010104001 E0BKH-52010104101 E08KH-02010£04101 14,6
HI1,5/10™ | E08KH-02010564201 & E0BKH-2010104301 & E08KH-02010404301 5 1 16,6
HI1,5/12™% E08KMH-02010164401 EOBKH-32016104501 E08KH-02010104501 ’ 13,6
HI1,5/18" EDBKH-020i0i04601 EOBKH-52010104701 E0BKH-02010104701 24,0
HI25/8 - ECBKH-02010854501 E0BKH-02010104902 E08KH-02010104801 14,6
HI12,5/107°7 E0BKH-02010:05001 E08KH-02010105001 n EQ8KH-02010:05101 25 " 16,6
HI 2,5/12™ @ E0BKH-02010205201 E0BKH-02010105201 E""' E(8KH-02010105301 - 18,6
HI 2,5/18'% E0BKH-020103565401 E0BKH-(2010105401 E0BKH-02010£85501 246
HI4/10™ ﬂ FO8KH-02010505601 E08KH-52010105601 .i E0BKH-020101057¢1 17,0
HL4f14% c L E0BKH-02010505801 E08KH-62010105801 I"‘} 5 EOBKH-02010105501 4 2 200
Hl 4/18"" EOBKH-02010506001 EOBKH-02010106001 '®%  E0BKH-02010:06501 26,0

*Hwielkoéci nie objete norma DIN.

**) D dyeh przekrojéw niemisck kolor Izolac)t Jest okl sam jak kelor
vy DIN w 2wiazku z tym wystepuje wylgcznle vykonania *N°,

" Dl tyeh przekrojéw kotor izolacji *F* est iaki sam jak kelor wa
DI w Zwigzku 2 tym wystepuje wylacanle wykenanie "DIN®

) Sizes out of DIN standard,

"} For these cress sections german and DIN cofours are the sama
therefore there exist oaly "N” design.

) For these cross sectlons “F® and DIN colours are the same there-
fore there exist only “"DIN® design,

Munoe WIONAUUY

www.ergom.com
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Cznaczenia lypdw lzolacfi / Description of bypes of & /0

[HI {2 [3 "Kolor plamiecki® / "German colour® # "Henmeyxuli yaem"

(41} 3 [3 B pIn Kolor wg DIN / Colour ace, fa DiN / Ljssm coan, DIN
HITAEAEF *Kolor francuski® (F} # "French colour” (F} / "®patuyicrud ysem" (F)

BrynoYyHsie
HaKOHEYHMKK THNa HI
C uzonauuei

Marepram: Cu,
NMokpbiTHe: nykébie.
HaonAuwvA: nonnamui WK NoRMNponuieH.
PaGouas Temn.: r
~30+495 °C - nonuaMia 3"6,
<30++100 °C — aonunponunek.
WcnonHense: DIN 46228/4.

5.?__qu_°1 *

Pre

Tt

Lz & S+

& 070 16 9,15 025 506 0,020

] 0,025
075 1,8 9,15 90,25 500

[} 0,035

& 0,035
080 20 015 9,25 500

8 0,040

[ 0,035

8 100 26 015 9,25 500 0,040

16 0045

6 0,035

8 0,040

© 1,20 28 0,35 028 500 0,050

£2 0,055

[ 0,045

8 0,050

© 140 36 0,35 0,25 500 0055

£2

8

HH

2 1,70 35 0,35

18

B 0,075

16 0,090
2,20 42

12 0,095

B 0,120

HeJ 0,145

12 2,80 48 0,20 030 500 0,155

8 0,215

*} BeniwitHb He exogalMe 8 Hopry DIN,

) [ina 3THX ceMeHHil ieeT "N TakoH e xax user cornacuo DIN,
TIOTOMY CYLLECTBYET TONLKO KCAGTHERHE TN :

% ing aTix cevenml yReT "FT Tdmm Xe ek uaer cornacuo DIN,
NOTOMY CYWecTeyeT 'mnhm chunueuue *DIN", .
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Kericéwki tulejkowe nielzolewane | lzolowane f Cord-end terminals uniy uia/teliand Insulated

&2 ERGOI

1 BTYNDYRBIE HAKOHEYHUKA HeMIoNUPQBAHHEIE U C WIoHALHER

“Kolor niemieck}" Kolor wg DIN "Koler francuski® (F) Przekraj
"German calour" Colour age. to DIN "French colour™ (F) Cross section "‘P"‘ ,
_I?'YP "Heuneywhi yaet"” Liser corn, DIN "dpanyyacinii ueer” (F} Ceyenne iy /\
1?,?: Kotar At nr Kolor Art.nr Holor Ast.nr F— FE § e
Colour Ttam Mo, Colour Item No, Calour Item No. [MuZ AWG Lt lr dr dz s 8
Hrer Apt, N2 Ligey Apr. N2 Leey ApT. N2 1
HI6/12 & E0BKM-02010106201 ‘1 EGBKH-02010106301 é E08KH-02010106401 200 12 0,045
4 . 6 10 3,50 63 020 0,30 100
HI6/18 E08KH-62010106501 - E08KH-02010106601 EO8KH-320101067C1 260 18 ’ ! ! 0,055
HL:0f12 ‘.,! E0B¥H-02010105801 c‘-l E08KH-02010106901 [ EO8KH-0201¢107001 220 12 1,060
HE 10157 It EomkH-01010107101 £0BKH-02010107201 EOSKH-0O2030107302 10 5 250 15 450 7,6 020 040 100 0,070
5 @
HI10/18 E0BKH-02010107401 £OBiKH-02010107501 E0BKH-92010107601 280 18 0,075
HI16/12 é E08KH-02010107781 - E0BKM-(2010107801 j EQ8KH-02010107301 24,0 12 0,080
3 . 16 6 58 B8 020 040 100
HI 1618 EQBKH-02010106001 @ EOBKH-0201¢108101 ! E08KH-02010108201 ' 300 8 ' ‘ ’ ’ £,085
HI 25/16 é EOBKH-02010108301 EQBKH-02010:08401 & EOBKH-02010£08501 300 16 0,050
¢ 4 25 4 730 11,2 020 {9 50
HI25/22 EOBKH-02018108601 EQ8KH-02010108701 E0BXH-02010108801 /0 22 ' ’ 4,075
HI 35716 fg EQ8KH-02010188901 £088H-02010109001 é E¢8iKH-02010109001 30,0 16 0,065
' A 35 2 830 127 0,20 040 50
HI3s/25™ | E08KH-02010109101 EN8KH-02010108201 EO8KH-02010109201 10 2 o 0,085
HI 507207 j E08KH-020104109301 - E08KM-62010109401. hd EQ8KH-02010109401 360 20 0,680
3 50 1 10,30 15,0 0,30 0,50 50
HI 507257 EO8KH-02040505501 @ EQBKH-02010109501 @ E0BKH-02010109601 400 2% ' ' ’ G,100
2 {
HI 70720 : E0BxH-02010109701 - EOBKH-02010£09701 v . EOBKH-02010105701 70 20 3720 30 1350 180 040 0,60 50 0,120
! I I
; §
HI 95/25%°% Q EOBKH-020101039801 é EQBKH-02010109801 é ED8KH-02010109808 95 30 440 25 14,50 180 040 0,60 25 $,135
- - -
HY 120/279 @ E0BKH-02610106%01 @ EDBKH-02¢10108901 @ EO8KH-02010108901 120 4/0 48,0 2¥ 16,50 200 045 070 25 0,220
'.i - -
HI 150,325 Y1 ED8KH-02010110001 E EG8KH-02010110001 ! E0BKH-02010110001  £5¢ 5/ S80 32 15,50 23,0 £50 1,00 25 G290

-

I~

“) Sizes out of DIN standard.

“'Wialkoszl nie objete nerma DIN.

“*1 Dla tych przekrojéw nlemieckl kolor izoac fest tal¢ sam jak kofor
we DIN w zwigzku z tym wystepuje wylaczate wykonanle *N°
41 Dl tych preekrojéw keolor Izolac °F- jest t2ki sam jak kolor wg
DIt w zwiazky z tym wystepuje wylacznie vrykenanle *DIN"

“) BerMMKHHE Ke BxogAue B Hopiy DIN,

**) [InA omx ceennii yper "H* Tarofl me ke user cornacho DIN,
NIOTOKY CYILECTBYET TOBKO MCNOIHEHHE "N
**% [ina anax cevesnii User “F" Takoli ke wax uset cormacko DIN,
AOTOMY CYRIECTRYEY TONLKG HORDNHENKE *DINT

*) For these cross sections german and DIN colours are the same
therefore there exist only *N” design,

***) For these cross sections "F" and DIN colours are the same there-
fore there exist cnly "DINT dasign.

Oznaczenia {ypéw izoiacji / Descrption of types of insulation / Gio munos {

EEEE *Kolor niemiacki* / “German colour” / "Hesetxull yoem”
i @ [ Bl pIn Kolor wg DIN / Cololtr acc. te DIN / Llsem coan. DIN
ml O AOEE “Kolor francuskl” (F}.4 "French colour” (F) / "panuysciut ysem” (F)

Nazwy koloréw patrz str, 22 / Name of colors, see on page 23 / HaasaH1e HBETOB CHM. CTD. 24 %

[
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NMpunoxcenue 2 Kem Texnuvecko npednonterue

3a obocobena nosuuma Ne 2:

~LlOCTaBKa Ha apmaTtypa 3a NposogHuLM (KabenHu 06yBKY, CbeLMHUTENN W HaKkpalitHuum)”

N3NCKBAHW JOKYMEHTW OT TEXHHUYECKH
N3NCKBAHWA 1 CITEUMPUKALNNA
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ERGOM Z.A.E. 8p.z 0. O,
Nowe Sady 10 Str,, 94-102 Lodz, Poland
{+48)42 689 33 86

exDOr@erpom.com

Jlopzs, 27.07.2015

[eknapauus 3a ceotBeTcTBYE 86/2015

1.MpoussoauTen: ZAEERGOM Sp.zo. o
94-102 Lodz ul. Nowe Sady 10
Npoaykr: N3onupaHdu meaHu TpbOHU Kabenkun Hakpaitiuum Hl
Knacudmkauyus: PKWI U 31.20.27-70.00
Vnotpe6a u ob6xBar Ha M3non3saHe: U3Non3ea Ce 3a 3a8bPLUeK Ha MeAHW XKNAa Ha MPOBOAHMULIA.

TexHuuecka cneyudurauma: HakpaiiHuuUTe CbOTBETCTBAT Ha U3NCKBaHMATa Ha DIN 46229/4,

A T o

MapTuaa, KoaTto e ob6xBaHaTa OT AeKNAPALMATA: NPOAYKTY, 3aKyNeHu OT KIKUEHTa.

C HacroauwloTO AeKnapupam ¢ MbAHA OTrOBOPHOCY, 4Ye NPOAYKTLT CbOTBETCTBa C TeXHMYECKUTEe

cneuymdurrauumn no 1. 4 n T. 5.

Dzi:iy/gnty(i/dakc ¢

Ha ocHoBaHue 4n. 36a, an. 3
ot 30I1

Porosoguten otgen KoHTpoa Ha Ka4ecTsoTo

o WIRING ACCESSORIES 150
CABLE TERMINALS 901 | Sed Rejonowy dla todzi - Srodmiescla w todzi, XX Wydzial Krajowego Rejestru Sqdowego
TOOLS FOR ELECTRICIANS initial Capital ERGOM Z.A.E. : 1 0.400.000,00 PLN

ENCLOSURES AND SWITCHGEARS Bank Zachodni WBK SA /O Lodz, BIC: WBK PPLPP, [BAN: PL 16 1090 1304 0CC00Q00 3034 8970




ERGOM ZAE.Sp.z0.0. . WWW.ergom.,com
Nowe Sady 10 Str, 94-102 Lodz, Poland
L (+48 ) 42 689 3386

Lodz 27.07.2015

Declaration of conformity 86/2015

1. Product manufacturer: ZAE ERGOM Sp.zo.o
94-102 £.od7 ul. Nowe Sady 10
2. Product name: Insulated copper cord-end terminals type HI
3. Preduct classification: PK'Wi U 31.20.27-70.00
4. Product application and the range of usage: used for termination of copper conductors of energetics wires,
5, Technical specification: Terminals are compliant with norm DIN 46228/4

6. Batch covered by the declaration: products purchased by the customer.

1 hereby declare with full responsibility, that the product is compliant with the technical specification as per point
4 and 5,

Czial Kontrgdi Jake i
Spetialis!: [./s Jako .
Ha ocHoBaHwue 4n. 36a, an. 3
ot 30I1

Quality confrol dept. manager

’ VAT PLT&GD!Z?(}?I Hegon. 073 BO27, KRS: 2000132427

Sad Rejonowy dia Lodzi - $roqmzesma w Lodzi, XX Wydzial Kral eyo Rejestr Sadowego

I 10 nitial Gapital ERGOMYZA.E. : 10.400.000,00 FLN

Bank Zachodni WBK Sa §I/0 LédZ, BIC: WBI( PRLPP IBAN: PL-16-1090- i304 0000 G000 3034 8970

el WIRING ACCESSORIES
T CARUD VERBABEAL &
- TOOLS FOR ELECTRICIANS
- ENCLOSURES AND SWITCHGEARS
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Mpunoxcenue 2 kom TexHuvecko npednoyenye

3a obocobeHa no3uuma Ne 2;

,JOCTaBKa Ha apmaTypa 3a NpoBoAHMUM (KabenHn obyBKK, CbeAUHUTENN 1 Hakpaluuum)®

U3UCKBAHW [JOKYMEHTH OT TEXHUYECKHN
N3UCKBAHMA Y CNELUMDUKALINIA

NpunoxeHune 26
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Koricdwki tulejkowe nisizolowane | izolowane / KaBeAHW HaXpaBHNLH HeU30IMpaHK U t3cnupank
! BrynouHoie HAKOHBYHUKH HEK3ONUPOBAHHBIE It ¢ MICARLKELE

&2 ERBONT

TexHonorus 3a KpyMnBaHe Ha KabenHu HakpaiHuLM

WapafioTeHy kavo HeWaoAMPaHK Hakpaikkum H Tn cnopen Ergom wnn usoampank Hakpakimum: HI tin cnopen Ergom.
Marepuan: Cu tpuba, E-Cu 57 knac cernacke DIN 1787 wan DIN 40500, nebenvHa 0,15+0,3 mm Wsonauus HOAMaMUR A ROMMIpOTMNEH, paﬁoma
TeMnepaTypa
~30+495 °C ~ nonmamisg 6.6; -30++100 °C ~
MOMARPCIMAEH,
floxpyTie: riokanaeHi 3 pm,
Pusaiin: DIN 46228 Tell 1 ~ H mun Hakpaiiqnuyr DIN 46228 Teil 4 — HI tvn Hakpaiiaum,

HoMmunanun pasmepn: cernacho DIN: 0,5+50 mm?, npakmmuecn pasmepu 0,14+240 mm? ce npessarat B 3HAUWTENRHO MO-TOMAM AWANA3OH OT
MOCOMEHUTE B CTaHAapTa.

TIpMHOMEHHAL 32 KpaKILa Ha Melled Kaben Ba 30ABLPHU BCHUKA KADENHYM JMna 3aenH0 Cren MaxaHe Ha MEonauuaTa v 4a rd younn, Hanp. npegn

3apuHTBaHe. Bnarogapenne Ha NOM3BaHETO Ha KabenHu HakpalHWLM e BbL3MOXHO A3 €& MOCTMIHE MO-BUCOKO CELPSBALLO
CLNPOTHBABMWE KbM BUOPALWMW KAKTO Y MO-Ma’flka BEPOATHOCT 33 KbCO ChOAMHEHME NPUYMHEHO OF pasxnabeHo MKWNo Ha
TIPOBOAHMKE. Ypas U30NKpaty HakpaiHHLIK M30NMPALEIMAT PBKAB HE € KOMIPRCHPaH Ha XWIDTO, TYK MIPae PonaTa Ha Npeanaida
Tpbba 3a NPosoAHUK,

PasmuHuTe LBeToBe Ha HaKpalHUUWTE KOPECTIGHAMPAT C pasnuuHUTE HOMUHANHK CEYeHUs HA Kuna.,
HOMUHANHWTE PasMepy Ha Hal paw&”uume Hemcra, Opencra (F) v cernachioBIN,

Wma Tpu ceertol OavPas CCTemMi 3a
v CoeToRgefoAAp

Ceuemne . Cucrema
[mm?]} Hemcra carnacks DIN ®pekcka (F)
0,14 f'@ CHea f“% CHeo Kadneo
0,25 CHteo Hunmo Buanetoso :
0,34 ‘MJ‘.:"._ Troproaa '_'E" Tioproas ¢ :@ Po30B0
0,5 Oparwesn Eano Bano .
0,75 B BAno B Crso B CuLo
1 HunTo Yepaeno Yeppeno
15 YepraHo ’_,:E“‘ YepHo ‘:% Yepro
2,5 LwHbO CitHbo Cupo
a Ll Cueo —3B Cvio B (Opareso :
6 Yepro Hummo 3eneqo
10 —B CnoHoBs KOCT i) Yepaeso B Katbreo
16 3enexo CHEBD Bane !
25 B Kagpmzo (R | HeaTo v B Yepro
a5 Bexoso YepBeHo Yepaero
50 r‘@ Macnmua (_m CuHES "E CuHio
70 Humro Huiro Herro
25 'm)_ Yepsero ‘ﬂl YepseHo U : Yepseno
120 CHHEG CHHBO / V CuHz0 ;
150 Hunro Huro Hurmo :

3a KpuUMNBaHE W3MNCN2BaMe WHCTPYMEHTWTE € “TPaneloBMAH" OF “KBappaTHW” Kneuw 3a kpuMnsake. Kp
creneHd AedopMypa XWnoTe W obyeKata 3a KepGDBaHe. Cunata na obyexata 3a KepOOBaHe Bup)
ChFAPOTURMEHWETS Ha yJacTeka C KabenHka HaKpaitHWK, T KaTO AEHCTBMTENHOTO Hanarase ce nosssea
KOETO € CBbp3aH0 X¥noto. Mo To3Y HauwH Gewle BLIMOXHO B3 C8 NPOeKTYPaT KOMRpEChpalim Kiewm

TexHonorus Ha Kp¥MNBaKe

hBawfRT MHCTRYMEHT 0 Manka

fOTO HAME BAMAHUE BWpXy
BHTPHUECKOTO YCTPONCTBO, KbM
Kpumnsare Ha 0,14+6 mm2 Hnv

0,5+10 mm? HakpaliHuuy Ha eaHo MACTO, U3NON3BAT Ce KELIM C MACTO 2a 16 MM? HaKpaiiHvLM VBMO/EBEHM 38 onpeReneHD ceyeHue.

B chydyall Ha KBaAPATHD KPUMIIEAHE KIBIIMTE WMAT CMEUMARHA KOHCTPYKUMA, KOATO €& CLCTOW OT YETHPM MOABWNHY yreﬁgs FiC q:opmpa N
KBagpar. ToBa rapaHTipa, Ye KIeUTe Ca MHOTO JoGpe RpHcriocoben KeM ofyekaTa 3a kepGosate B 00XBAT Ha xwnoTo: 0,08+

mm?, Takapa KOHCTPYK
Hue uanon3same cb
neopMUpaH No B

“im? or 4+16."

<$opMa Ha KPUMNBaHe —
“rpaneyoBuaHa”

PopMa Ha
KprMNBaHe -
“TpaneuosnaEa Che

“kBagpaTHa"

PopMa HA KPHMNBaHE -

442




%- KoticowkE tulejlkowe ntelzolowane | lzelowane / Cord-end terminals uninsulated and Insviated
gz Eggﬁﬂ ] BYYROSHbIE HAKGHRUHHEKY HEW, HAHHBIE W © W Lye

Crimping technology for cord-end terminals

Made as uninsulated terminals M type acc, to Ergom or insulated terminals: HI type acc. to Ergom,

Material: Cu tube, E-Cu 57 grade acc. to DIN 1787 or DIN 40500, thickness 0,15+0,3 mm Insulation polyamide or polypropyléne, operating temperature
-30+495 °C — polyamide 6.6; -30-++100 °C ~ polypropylene.

Surface: tin-plated 3 pm, u

Design: DIN 456228 Teil 1~ H type terminals DIN 46228 Tell 4 - Ml type terminals,
Rated sizes: acc, to DIN: 0,550 mm2, practically sizes 0,14+-240 mm? are offered In a considerably larger range than glven In the standard, §

Application: for ends of copper cable to hold all cablet wires together after taking off the insuiation and to stiffen them, e.g. before scrawing on, Owing to |
the use of cord end terminals it is possible to achieve higher connection resistance to vibrations as well as a lower short-cireult hazard caused
by a loose wire of conductor. By Insulated terminals the insulating sleeve is not compressed on the wire, It plays here a role of protection
tubing for conductor.

Various colours of terminals correspons to various rated cross-sections of wires. There are three colour coding systems for rated sizes of terminals: German,
French (F) and according to DIN.

Cross section System
[mma] German ace, to DIN French (F)

0,14 Grey Ly Grey B Brown
0,25 Ble e Yeliow " B Vitet
0,34 Turquoise Lol Turquolse Lol = Rose I
0,5 Orenge | White: LA White !
0,75 Ll White Grey [ Blie
1 L h Yellow Red L Red
1,5 i Red Black B . Black
25 B Bue Blue Grey
4 o Grey Grey L Orange
6 Uit} slack 0y Yellow Lowwii | Green '

10 Ivory B Red B Brown

16 Green B Blue Uit White

25 Browm €30 Yellow L | Black

a5 Belge ool Red Red

50 Clive ¢ B 8lue B Blue

70 Yeliow ) Yellow £ Yellow

" 05 Red — B Red B Red
‘ 120 Blue + B Blue ¢ B Blve . - '

150 Ly Yellow i Yellow e 'Ji“e.i‘lew
Crimping technology -

For crimping we use the tools with “trapezoidal” or “square” erimping dies. The crimplng tool to a small extent deforms '\ﬁe nd crimping terminal. The

force of crimping terminal on the wire has no Influence on the resistance of a wire-terminal passage since actual preséure gefurs in the electric device to

which the wire is connected. Thus It was possible to design a compression die for crimping a 0,14+6 mm? or 0,5+1(y; erminals In one seat, The dies
. Th

with seats for 16 mm?2 terminals designed for a definite wire cross-seciion are used.
In case of square crimping the die has a special construction which consists of four movable sides to form a é 51{1;; is ensures that a dle [s very well
adjusted to the erimped terminal, In the wire range: 0,08+6 mm? or 4+16 mm2, Such construction makes it er to remove the terminal from crimping
tool after compression, e

We use the same tool for uninsulated terminals as for Insulated as the insulating sleeve la the Insulated terminal is not deformed white compressing:-.,

~

)

Crimping shape — “trapezoid” Crimping shape ~ Crimping shape -"'-"‘s&ﬁiéfé"«.'

“trapezoid with teeth” IR

7 www.ergom.com
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05-5Z/05 5d ® & @

SE-OL/SE Sd a @ @ 9
SL-9/9T Hd ®
9-5Z'0/¢ d e ® 9 9 o © @ ® @
S'Z-0T0/5°tNd ® ® & 9

DST-0TT/MOST Zd ® 9
L6-05/HS6 Zd
05-5Z/HOS Zd

SE-0T/HEE Zd

ing tools / Pyunble 3aKnuMHbIe HHCTPYMEHThI

05-52/05 Zd

SE-0T/SEZd

ST-5/9T 2d

9-5'0/b 2d e 9 9 & © o ©

WORLD OF TOOLS / MherpymenTs); croTpi 8 katanore MUP MHCTP?MEHTOB ER_(_;_DM

Crimp
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Mpunoxcerue 2 Kom TeXHUYECKO npednoxerue

4
>

3a oBocobeHa rnoavuna Ne 2:

LJocTaBka Ha apmarypa 3a NpoBogHULM (KabenHn 0BYBKU, CbEAMHNTENN N HaKpaltHuUK}®

N3NCKBARW OOKYMEHTW OT TEXHUYECKH
M3NCKBAHUA U CTIELIMOUKALINIA

[MpunoxeHue 27
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.
Kefctwid izofowane | Insulated terminals f HakoHeHHUKN € MIOTARKEA 52 EE% ﬁ

¥ x - a
Koncowki oczkowe Insulated ring OuKoBbi€ HAKOHEYHWKH

w ] i L
; izolowane KOI terminals KOI type C U3ONALMEN
i Tuna-KoI

Materiak: Cu, Material: Cu. Marepuan: Cu.

i Pokrycie: cynowane galwanicznle. Surface: tin-plated. FokperTHe: rankBaHnHecky Ayxétsle.
: Izolacia: poliamid 6.6; Insulation: polyamide 6.6; Waonsunna: nonvamin 6.6;
; poliwegfan — wyrganik PC polycarbonate ~ discriminant PC noAuKapBoHaT — cydduke PC
i Temp. pracy: Operating Temp,: PaGouas TeMmM.:
-30+495 °C - poliamid 6.5; ~30++95 °C — polyamide 6.6; -30++95 °C ~ nonuaMug 6.6;
-50++120 °C - poliweglan. «60++120 *C ~ polycarbonate. -50++120 °C — nonvkap6oHar.
! Wykonanie: DIN 46237 Design: DIN 46237, Mcnonenme: DIN 46237,

z ~ ot
| e o e e o e |
j‘ A A | ;) E L
|
........ E
Ezofacja / Insufation / Haonryus
Pollamid 66 Poliwaglan i ’ W—
Polyamide 6.6 Polycarbonate © Halor c‘,:gesfgu" Zacisk
TMonnamug 6.6 MonkKapGonaT Colour Cedenne Terminal
Typ Art. nr Typ Art.nr Ueer  pomajumay  FEM
Type Item No. Type Item No. d s W g a
Thh Apr. W2 LD Apr, N?
KO10,5/2%  E09KO-02010100101 - - M2 5 14
KO10,5/2,57 E09K0-02010100201 - - T M25 5 i4
KOIG,5/3%  E09KO-02610100361 - - y M3 5 4
s 14 10 G5 4
HOI0,5/3,57 E09KO-02010100401 - - 01405 M35 ' ! 6 16
KOX 0,5/4"  EQSKO-0201050050% - - C M4 65 16
KOI 0,5/5"  EO9KO-0201010060% - - ME [ 16
KOI1/2,5  E09KO-020103100700 KO 1/2,5 PC  E09XO-020£0200100 M25 6 16
KOI1/3  EOIKO-02010100800  KOIL/3PC  EO9XO-D2010200200 M3 6 16
KOL1/3,5  EOYKO-02050100300 KOI 1/3,5PC  FOSKO-02010200300 , M35 [ 16
KOE 414 EQSKO-02010161000  KOILf4PC  E0SKO-02010200400 07551 M4 L6 08 8 17 5
KOX 1/5 E0SKO-02010161100  #OIL/5PC  E09K0-02810200500 o M5 * 4 10 18
KOI1/6%  E09KO-02010101200 KOL3/6PCY  EOIKO-02010200600 M6 0 18
KOL1/8%  E09KO-02010101300 KOI1/BPC*  E09KO-02010200700 Me 1w n
HOL 17107 £09K0-62010101400 KOI1/10PCY  E0SKO-02010200800 M 10 14 22
KOL 2,5/3  £09%0-02010101500 KOI25/3PC  £HIKO-02010200900 M3 6 17
KOI2,5/3,5 E0OKO-02010101600 KO 2,5/3,56PC E09KO-02010201000 M35 6 17
KOI2,5/4  E0OKO-D2010101700 KOX 2,5/4 PC  E09KO-02010201100 . M4 8 18
KOI 2,5/5  EDOKO-02010101800 KOI2,5/5PRC  EO9KO-020:0201208 ' M5 10 20
KOL2,5/6  £00K0-02010101900 KOI 2,5/6 PC  FOYKO-02010201300 £,542,5 M6 23 908 u 22 5
KOI2,5/8  EQ9KO-02010102000 KOI2,5/8 PC  E09KO-02010201400 M8 9
KOI2,5/109 EOIKOC-02010102100 KOR 2,510 PC*  EQ9KO-02010201500 M 10 18 24
KOL2,5/127  E09KC-02010102200 KOX 2,5/12 PCY  EQ9KO-02010201600 M 12 18 24
KOY 2,5/16  EO09KC-02010102300 KOI 2,5/16 PC*  E09KO-02010201700 M 15 27 R
KOL6/3,57  E09KD-02010107400 KOI6/3,5 PC % E09KO-02010201800 M358 8 26
HOT 6/4 E09KO-0Z01C102500  KOI6/4 PC  EGSKO-0201020:900 . ) M4 8 26
KOI 6/8 FO9KO-02010102620  KOI6/5PC  E0SKO-02010202000 ! M5 10 2
KOL6/6 EOOKO-02010102700  KOI16/6PC  EOSKO-02010202:00  -=¢ 446 M6 36 16 11 2 6
KOI6/8 E09KO-0201010280¢  KOI6/8PC  ECOKC-02010202200 77 M8 4 5
KOT6/10  EDOKO-02G1010290C KOI&/10PC  ECSKG-02010202300 M 10 18z .
KOI 632"  EQ9KO-02010103006 KOI 6/12 PC*  EOSKO-02010202400 M12 8z ] f,}'gj#_‘

AN
) Wielkogel nie objete normg DIN. “1 Sizes out of DIN standard, “} BenguuHEl He sxoaswive B ﬁap’ny PIN,
. e

WwWWw.ergom.com
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fipunoxterue 2 Kom TexHUYECKO IpednoIHeHue

3a o6ocobena nosuumna Ne 2:
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»£OCTaBKa Ha apmMarypa 3a NPoBogHUUN (KabenHn 0BYBKK, CbeAUHUTENN U HaKpatHULM)

M3INCKBAHW JOKYMEHTW OT TEXHUYECKU
U3UCKBAHUA N CRELLUMOUKALINA
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WY IO GO
ERGOM Z.A.E. Sp.z 0. 0.
Nowe $ady 10 Str., 94-102 Lodz, Poland
{+48)42 689 33 86
eXpori@ergom.cam

Dexnapauun 3a cboTeeTcTBMe 09/2016

1.Mpoussopuren: ZAE ERGOM Sp.z 0.0
a. 94-102 Lodz ul. Nowe Sady 10

. Mpoaywur: WM3onupaxa meaHa kabenqa obyska KO!

. Knacudpukauyus: PKWiU 31.20.27-70.00

2
3
4, Ynorpeba n obxsat Ha U3NOA3BAHE: K3M0/3BA CE 33 3aBbPLUEK HAa MELHM KUNa Ha NPOBOAHKULN.
5. TexHuuecka cneyudukauma: HakpaiHuumMTe CbOTBETCTBAT Ha M3KcKBaHWATa Ha DIN 46237,

6

Naptuaa, Koato e obXBaHaTa OT AeKAAPaUMATA: NPOAYKTH, 3aKYNEHU OT KAKEHTa.

€ HacTosLloTO feKnapupam ¢ NbjiHa OTFOSOPHOCT, Y€ NPOAYKTLT CLOTBETCTBA € TexHu4ecKnTe

cneyndurkayuu noT. 4 M T. 5.

;

e
[izial Kontrgli Jake i
Do Jeadicn s Foide s

Ha ocHoBaHwue 4n. 36a, an. 3
.JoT 300

PwroBoAMTEN OTAEN KOHTPON Ha KaYecTBOTO

’ Vi) m o (;u:q: ’

;f SATEC e
WIRING ACCESSORIES 8] VAT: PL7260129071, Regan: 47307692‘7: ;{RS 0000132437
TERMINALS Q001 Sad Rejonowy dla todzi - Srodmiescia w todzi, XX Wydzial Krajowego Rejestru Sqdowego
TOOLS FOR ELECTRICIANS Initial Capital ERGOM Z.A.E. : 1 0.400.000,00 PLN

B ENCLOSURES AND SWITCHGEARS Bank Zachodni WBK SA 11/O Lodz, BIC: WBK PPLPP, IBAN: PL 16 1090 1304 00000000 3034 8970
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ERGOM Z.AE Sp.zo.0.

Mowe Sady 10 Str,, 94-102 Lode, Poland
%, {+48)42 689 33 86

B export@ergom.com

Declaration of conformity 09/2016

1. Product manufacturer: ZAE ERGOM Sp.zo.0
94-102 L.6dz ul. Nowe Sady 10
2, Product name : Insulated copper ring terminals type KOL
3. Product classification: PKWiU 31.20.27-70.00
4. Product application and the yange of usage: used for termination of copper conductors of energetics wires

5. Technical specification: Terminals are compliant with norm DIN 46237

6. Batch covered by the declaration: products purchased by the customer

I hereby declare with full responsibility, that the product is compliant with the technical specification as
per point 4 and 5,

Dzial Kontr el
Spetialisi. fir
Ha ocHoBaHwue 4n. 36a, an. 3

ot 30I1

Quality control dept. manager

ITNVATPLT260129071, Regon: 4730%6347, KRS: 0000132427
CAEE TE DRGNS $3d Rejonowy dla Lodzi - Srédmieécia w Lodziﬁf{*W?ﬂ?jhl‘K{g owego Aejestru Sadowego
.

il WIRING ACCESSORIES

TOOLS FOR ELECTRICIANS Initial Capital ERGOM Z.A.E. : 10.400.000,00 PLN
ENCLOSURES AND SWITCHGEARS Bank Zachodni WBK SA |1/0 Lod?, BIC: WRK PPLPR IBAN: PL 16 10490 1304 000D 0D0D 3034 8970




Mpesop OT NOACKK €3UK
UHCTUTYT NO EHEPTETUKA
OTAEN ENEXKTPHUHECKHK

01-330 BAPLLABA, yn. MORY 8, Konto: BIG Bank Gdanski S.A 1 O/BAPLLIABA Nr 11601029-0327001 Fax:
836 63 63 Telegram ,,JENERG”, Telefony: Centrala 836-75-51/9, Dyrektor 836-32-25,

NaBopaTopua BUCOKo Hanpexetxne 9836-80-16
TEXHWYECKA OLIEHKA Nr iEn EWP-238/99

1. [lpeameT Ha oueHkara: ManuTeake Ha kabentu obysku o1 Tuna: KOR; KO; KO1; KW; KWi
2. Knauenr. Kateapa Enexrpuuecko obopyasake; ERGOM; yn. Siewna 15A, 94-250 flops
3. Wsuckeauwma Nr: EWP/52/E/9/99

4, Mpepacraseny gokymenTu: 1) Uscnegosatencky goxnag Nr EWP /52/E/99-1 zdn, 29.12.1998r.
VIHCTUTYT Nno eHepreThka, Bapliasa

2) WiucTpykums - ,,PRASKA RECZNA K 18” Z.A.E. ERGOM,
Aexkemspn,1999r.

3)  WUncTpykuwa -, XMAPABNMYHA KONEKTOPHA F/TABA HH 630",
Z.A.E. ERGOM, Nerkemepn.1999r.

5.  Ouenka:

Bb3 OCHOBA Ha NONOKKTENHWUTE PESYNTATH OT UBNUTBAHUATA, BK/IOYEHM B ITPOTOKONE OT UBNHUTBAHETO,
CHOMEHATO No-rope B Touka 4.1, ce cunta, e megHute kabenHu obysku ot Tuna: KOR; KO; KOI; KW; KW
MPecoBakyt O HaUMH, CHOTBETCTBALL HA MHCTPYKLMMTE, nocodeny B 1.4.2) uau 1.4.3} OTrOBapAT Ha
W3UCKBaHMATA, OripefleneHn 8 cTaHgapTa PN-90 / E-06401/02.

MeaHu obysru:

. O6yska 3a kepBosare KOR c Hanpe4Ho ceuenue 6... 500mm2

P O6ysra 3a waHuoesaHe KO ¢ Hanpe4Ho cevyeHue 1,5.;/24/0n

o WU3onvpann kabennu obyeku KOI ¢ HanpesHo ceyende 1,5,/
® BWAKOBY HakpaltHuuy KW ¢ HanpedHo cevenne 1,5 ... 16mm2
® BuNKOBM HaKpaiiHuum ¢ usonauua KWI ¢ HampeyvHo cederne 1,5 ... 16mm2

Ca MOAXOLALLM 33 NO/3BaHE B NONCKN ENEKTPUUECKM MPEIKM 33 CBbP3BaHe Ha meaHu Kabenu ot knac 1
unaun 2 coraackHo PN-88 / E-90160.

Bapwasa, 30.12.1999r
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INSTYTUT ENERGETgfI

PION ELEKTRYCZNY

01-330 WARSZAWA, ul. MORY 8, Konto 'BIG Bank Gdansln S A I OIWarszawa Nr 11601029-0327001
Fax: 836 63 63 Telegram ,,JENERG”, Telefony: Centrala 836-75-51/9, Dyrektor 836-32-25,

Laboratoriam Wielkopragdowe 836-80-16

OCENA TECHNICZNA Nr IEn EWP-238/99

1. Przedmiot oceny: Konicowki kablowe miedziane typu: KOR; KO; KOI, KW: KWI
2. Zamawiajacy:.  Zaklad Aparatury Elektrycznej ERGOM; ul.Siewna 15A, 94-250 Lédz

3. Zamoéwienie Nr; EWP/52/E /9/99

4. Dostarczone
dokumenty: 1) Raport badan NrEWP /52 /E/99-1 zdn. 29.12.1999r,

Instytut Energetyki , Warszawa
2) Instrukcja - ,, PRASKA RECZNA K 197
ZA.E. ERGOM, grudzieh.1999r.

3) Instrukeja -,GLOWICA HYDRAULICZNA ZACISKOWA HH 6307,
Z.A.E. ERGOM, grudzien.1999r.

5. Ocena:

Na podstawie pozytywnych rezultatow badan zawartych w raporcie badah wymienionym
wyzej w p. 4.1 uznaje sig,ze koficowki kablowe miedziane typu: KOR; KO; KOI, KW; KWI
zaprasowywane w sposob zgodny z instrukcja wymieniona w p.4.2) lub p.4.3) spelniaja wyrnaﬂama -
ustalone w normie PN-90/E-06401/02, e

Koncowki miedziane : ¢ rurowe KOR o przekroju 6... 500mm?
¢ oczkowe KO o przekroju 1,5... 240mm?
e oczkowe izolowane KOI o przekroju 1,5... 120m
* widetkowe KW o przekroju 1,5 ... 16 mm?
o widetkowe izolowane KWI o przekroju 1,5 ... 16mm?>
nadaja si¢ do stosowania w polskich sieciach elektroenergetycznych do zakofczeh miedzxanych zyl

roboczych kabli klasy 1 lub 2 wg PN-88/E-90160. " /,,- T I

¢ f ) o i - ‘3" - 8!
. Ha OCHOBaHMe l-U'l a, an. B N
Warszawa, 30.12.1999¢ //} ﬂm ook -
2 ™ ; “d
e Sty
L.’ ST
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yi. KomaTescxo lwoce 82 T+35932277 11 oﬁi(ce@ fikab.com
4004 Mnoepue, Bearapus & 3358 32 671 133 w fitkab.com
<

fipunoxtenue 2 Kom TexHuYecKo npedaoxeHue

3a obocobeHa no3yuma Ne 2:

,JlocTaska Ha apmaTypa 3a NpoBOgHMLM (KabenHu 0BYBKM, CbeJuHUTENM 1t HaKparHUUW)®

N3NCKBAHU JOKYMEHTW OT TEXHUYECKW
U3UCKBAHUA U CMELNOUKALLINA

Mpnnoxernne 29

453




(o]

54 www.ergom.com

454

£ciRGOM

Insulated term

Texronorus 3a kpumneaxe Ha ©3oNUpaHy KabenHu o6yBKN

MapaboTetis KaTO! TIPLCTEHUBHAHM HAKPANHULKW, BWIOKOBM HaKPaNHHLIY, M30NMPaHK HBKPaRHUUM, WiMEHK HaxkpaitikuM, u3onispaHu runas (KOI, KW1, KII, LOI, tWI; KPL,
KL M1 cernaceto Ergorm).

Marepuany;

KOIL, KWL, KIL, LOT, LWI, KPE: E-Cu AucTosraHa sen © nebenuda ot 0,8 Ao 4 Emn] cernacio DIN4OSG0 wavn DIN 1787,

KU, KLIT, ZPI: M1E wrm E-Cu megHa Tpeba ceinacHo DIN 4G500 Teil, 2, 3 wnu DIN 1787,

Waonauws: PA {nonrammg), PVC {nonneruun xnopua), PC, (nonukapGonar), ceneaila ce usanayus,

PaGoTHa Temnepatypa A0 120 °C (cnopea Matepuana).

Mowpurre: nokanaeHK, 4 pm.

BAn3aiin:

WzpaboTenn or MeRHW NMCTORE, TELPAC 3an0eHY, MoraT chitio Aa 6bAaT Hesaroern {LOTL, LWI) — He B choTBeTCTEME € DIN,
MPECTEHOBMAHN RaKpaitity « KOI, LOI Tun (Hesanoetu): DIN 46237,

Bunkoew Bakpaiiknyy - KWI, LWI Tun {Hesancerun}: DIN 46237 {no orHoWweRMe Ha TpubHata YacT Ha Haxpaliiuka).
Msonupani HakpaiHuan - KEI Tun; DEIN 46231,

Wrnenu Haxkpaliavum - KPI Tan: DIN 46237 — no oTHOWEHME Ha TPBOHATS HacT Ha HakpaliHika.

Wzonupasy ranas - KU, KLIT, ZPL, LP, LPO Tvn: no.

.

HomMyHan#y pasmepn:

KOT, LOI, KWI, LWI, KIT sakpaiiHuum: cevedna or 0,5 A0 6 [mm?] (cnoper cranaapTa), HeobxeasaTi o cTanaapr 10 ao 126 mmd

KU, KPL, KiIT, ZPI, LP, LPO maommpanm rnsw; cedenvs 0,5 no 6 [mm?].

HakpaiiHui ¢ HOMMHaNHK pastepu go 0,54-6 mm’ €a u3paboTeHy Ha NPMHUMNG Ha CHPEAENEHO CENEHHE Ha JKINOTO, NP, & Mm® HakpailHke MOKe B3 Ce Mancnasa 3a
MURA CbE CEYEHUA OT 4 to & [mm?], HakpailHuk CbC CevEHWE Had 6 M’ MOXE 42 C& HINON3BA CAMO 33 CIPEIENIEHO CEUEHIE Ha MUNGTO, HMa MADKMPODKE, OTIeNATAHE
Ha szcem Harpaliuk, N, 2,5-4, fa oboaxaqm paIMepa Ha CBLPIBaHE, 33 KOIATO € Hapabored Hakpalinvka (B Toau cayHai M4 W HOMMHANHO CeusHUe Ha HakpaitHuka 2,5
mm®),

Npunosesne:

Tean HaxpaiiHuLy Ce M3ROA3E3T 32 CEBLP3RAHE Ha
MUNOTO YPE3 @ BIHFOBO ChEAXHEHME i  LWHMHE,
KOMYTALMORHE anapaTypa, eNexTPHYECKr YCTPOHCTRa 1
anapary, W T.H. Y30nuMpalnTe fignam ce ManonIsat 3a |
C8bLP3EHE Ha ABe xuna B xontakr (KU, KUT tun),
¥ianon3BaHaTa M30AaLMst MOXeE ga Gbpe:

- noa dopMata 2a PVC Tpeba {(Bux dur, 1) nonokeda
Ha Tpu6HaATa acT Ha HakpailkuKa (M30nayuATa MOXeE Aa
GuAe paslipeHa B Kpas, 3a Aa NOACUIYPH BAW3AHETO Ha
HUNOTa)

- nop dopmata Ha PA wnn PC Tpwba {awx dur. 2)
ONOMEHE  #a  TPBOHATE  YACT HA  HAKpaRHuka W
ApUTEXapalia KoHycooGpasHa BbTPEILHA ROBbPXHOCT.
Takasa KONCTPYKUMR YNECHABA BAWSZHETC HA MWAOTO W
SHAUKTENHO NOACOPsABA MOHTAXA B CpasHeHue ¢ PVC
$30NALKATE, YeCTO @ HAPUSAKT LNBCHD BNXsaHe",

dur. t Pur, 2
TEXHONOIKA 33 KPUMNBaHe!
HakpaliHuUnTe €3 KPMMOHETY YPes M3NON3BEHE HE KPWMIMPALM WHOTPYMEHTH C KNEWK KoMNpecHpawly: 1.Hap, "opar” (suw dmr. 3), Npu Tas TeXHOROIOR Ha
KPUMABAKE HE CAMO MATEPHaILT HA HAXPAHHMKE W XUNOTO, HO CHLEO W MATEMANET HA M3ONUPALLMA PBYEE, KOWTO @ NPUTMCHAT KbM YACTTa Ha KPMMNRAHWS HaKpaiHUK,
ce pedoptypa, AKO UCKEME A3 HaNPaBNM KPUMITHATA CBPLAKR © MIAGN3BAHETO Ha W30NMPAHKU HaxpalHuUM, KOMTO Ca 33BADEHH NPEAH NOCTIIREETO BLPXY M3OKALUNATA,
A03NUMSTE Ha Ta3K 3amapxe BLTPE B KnewiTe e Geacmucnexa (B dur, 4). YzncnaparaTa cnolika e TOAKOBA TELPAA, ve YCrOABa HA HATHCKA U gedopHalmKTe rpu
KpumnBake, Korato MaanupaHk Hakpalivuw ¢ HesanoceHa cepbaka (LOJ, LWI) €3 XpUMIBaHK, O3MUMATE HA CBPLIKATA HE HAKDAMHWKE B KDAMMHDALMTE KABLM MHA
CMUCEN 33PN KaYEeCTBOTO Ha CEbP3EaHe {Bink $ur, 5).

our. 3 "
Insitkation Fig. 4 M30N14pasu HaKPaRHKLY, Fig. 5  HsonupaHu  HakpalHHuM,

JANDEHK NPeav fenen KpuMneaHe HezanoeHy npeg [ cneg KPHMNBA, o
Temmied
Wi M "
NpaeunkaTa ROSKUMS Ha CNGYKaTa Ha HaKPaliHMKa flpaBunHaTa  no3
B KREWMTE, NO NOCOKaTa Ha paelictake Ha Hakpaﬁnuk;?/ el
KPMMOUPALLATA CURa, Aeiictare Ha-fpuMnupa

Vv

lpasunkaTa  noswuma  Ha  cnofkaTa Ha TpeWHa NeauuMs Ha criofikeTa Ha Hakpalivuka B
HakpaiHuka B Knewwre, Lpedly necokara Ha KnelwTe, cpeily nocokata Ha Aelicrede Ha
EelicTaue Ha KpuMnupailiata china, KprHnkpalara cina.
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e Insulated terminals &Eg@ %*ﬁ
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)

Crimping technology for insulated terminals C
Made as: ring terminals, spade terminals, pin terminals, blade terminals, butt connectors (KOI, KWI, KiI, LOI, L[WI, KPL, KL type ao’é. to Ergom).

Material:

KO, KWI, KII, LOT, 1WI, KPL: E-Cu sheet cooper with thickaess of 0,8 to 4 [mm] acc, te DIN4500 or DIN 1787,
KLY, KLIT, 2PE: M1E or E-Cu copper tube ace. to DIN 40500 Teit, 2, 3 or DIN 1787.

Insulation: PA (polyamide), PVC {polyviny! chlaride), PC, {polycarbonate}, shrinkable insutation.

Working temperature up to 120 °C (according to material).

Surface: tin-plated. 4 pm.

Design:

made of copper sheet, hard soldered. Can also be unsoldered (LOI, LWI) ~ not in confarmity with DIN.
Ring terminals ~ KOI, LOI type (unsoldered): DIN 46237,

Spade terminals ~ KWI, LWI type (unsoldered): DIN 45237 {ref. to tubufar part of terminal),

Pin terminals . — Kl type: DIN 46231,

Blade terminals — KP1 type: DIN 46237 — ref. to tubufar part of terminal,

Butt connectors - KL, KUT, 2P1, LP, LPO type: no,

Rated sizes:

KOI, LOT, KW1, EWI, KII terminals: cross-section of 0,5 to 6 [mm2] (acc. to standard), not hugged with standard 10 to 120 mm?2.

KiI, KP1, KUIT, ZP1, 1P, LPO bult connector: cross-section 0,5 to 6 [mm2].

Terminals with rated sizes up to 0,5+6 mm2 are designed in principle for particular wire cross-sections, e.g. 6 mm?2 terminal can be used for the wires with
a cross-section of 4 to 6 [mm2]. Terminal with a cross-section above 6 mm?2 can be used only for defined wire cross-section. There is marking stamped on
every terminal, e.g. 2,5-4, to indicate the joint size for which the terminal is designed {In this case M4 and rated terminal cross-section 2,5 mm2).

Application:

These terminafs are used for connecting wire by
means of a screw joint with: bus-bar, switchgear
heusing, electric device and apparatus, etc, Butt con-
nectors are used to join two wires in contact {KLI,
KLIT type),

Used insulation may be:

- in form of PVC tube (see fig. 1} pulied on the tubu-
lar part of terminal {insulation can be widensd on its
end to facilitate inserting of wire)

— in form of PA or PC tube (see fig. 2} pulled on the
tubular part of terminal and having a conical inside
surface. Such construciion enables the entry of the
: wire to be easier and considerably advances mount-
; Fig. 1 Fig. 2 ing compared with terminal having PVC insulation. It
! s often called “easy entry”.

i Crimping technology:

Terminals are crimped by use of crimping tools with dies compressing to so calied “oval” (see fig, 3), In this crimping technology not only
the material of the terminal and wire, but also material of insulating sleeve which is pressed on the terminal part to be cimped, Is de-
formed. If we want to make crimped connection with use of insulated terminals which had seam welded before putting on the insufation,
position of this seam inside the die Is meaningless (see fig. 4). Used solder is so hard that it resists pressures and deformations when crimping.
When insulated terminals with an unsoldered seam (LOI, LWI) are crimped, the position of the terminal seam in the crimping die Is meaningful for the joint
quality {see fig. 5).

Fig, 3 Fig. 4 Insufated terminals, soldered Fig. 5 Insulated terminals, unsoldered

b befare crimping after crimping before crimping after crimping

Insulotion

- Termial
Correct position of terminal seam in the die, Correct position of terminat seam in the die,
along the direction of crimping force action. along the direction of erimping force action.
W &
T o
Correct position of terminal seam in the dle, Wrong position of terrrrli_r_lall:%éam In ihé'die,
across the direction of crimping force action. across the direction of erimping force action. .-
A . . S

}(-
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Npunoxcerue 2 komi TexHu4eCcKo nNpedaoxeHue

3a obocobena nosuuna No 2:

»JOCTaBKa Ha apmaTypa 3a NPoBogHULM (KabenHu 06yBKK, CbeANMHUTENN M HaKkpaliiHMUK)"

N3NCKBAHU AOKYMEHTWN OT TEXHUYECKUA
N3NCKBAHKA U CNELNDOUKALIMA

[TopnnoxeHwne 30
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MHCTPYKLIUA 3A TPAHCIOPT, CbXPAHEHIME U CKNAJOWUPAHE

3a Aa ce 3alMTAT OT cAy4aliHKM NOBPeAy No Bpeme Ha TPaHCNOPT U ChXpaHeHue KabenHute

o6yBKY, HaKkpaHMuy WU TMA3K TpabBa Aa ce TpaHCNOPTUPAT M CbXPaHABAT B OpUTKHHaAHaTa
onakoBKka Ha npoussoautens. lNpu TPaHCNOPTa Aa Ce M3MNON3BAT 3aKPUTU MPEBO3HU
- CpeAcTBa 3a Aa He ce JOMycHe HaBNaXHABaHE Ha ONaKoBKUTE,

CbXpaHeHMeTo ca NpenopbuBa ga GbAe B 3aKPUTKH W CYXM CKNALOBM MOMELLEHWA TIpW

Temnepatypa Ao 40 °C.
Ha ocHoBaHue 4n. 36a, an. 3 [~
ot 3001
fNaTa: 22.05.2019r. Toanuc 1 nevar: & ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
At

at Tauues
HanbHuTeneH Jupekrop
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NpuaomeHue 3 Kbm TexHUUECKO NpeanoxeHpe

3a Ob‘ocoﬁeua{_rlqu A Ne 2

CPOKOBE 3A JOCTABKA
Ne HanmeHosaHue Mspka Roaudectso Konuuecreo
ChC CPOK Ha ChC CPOK Ha
AocrasKa go 7 | gocraeka oo
Kan. gHu 30 Kkan. gHn
1 2 3 4 5
1 | Kab. obyexa, Al, npecoBa xepmeTnuna 16xM8 6p. 100 400
2 | Kab. obyexa, Al, npecoBa xepmeTnura 16xM10 6p. 10 20
3 | Kab. obysxa, Al, npecoBa xepmetura 25xM8 op. 100 300
4 | Kab. obysKa, Al, npecosa xepmetiuHa 25xM10 6p. 10 20
5 |Ka®. obysxa, Al, npecoBa xepmetnyHa 25xM12 6p. 50 150
6 | Kab. ocbyeka, Al, npecoBa xepmeTuuHa 35xM8 6p. 20 100
7 | Kab. obyska, Al, npecosa xepmeTnyHa 35xM10 6p. 10 20
8 |HKab. obysxa, Al, npecosa xepmetuHa 35xM12 6. 10 20
9 |Kab. oBysKa, Al, npecoBa xepmeTuuHa 50xM8 6p. 10 20
10 | Kab. obyska, Al, npecoea xepmeTtiuHa 50xM10 bp. 50 150
11 | Ka6. obyska, Al, npecoBa xepmeTiuHa 50xM12 6p. 10 20
12 | Kab. o6yeka, Al, npecoea xepmeTiuHa 70xM3 6p. 10 20
13 | Kab. obyBKa, Al, npecoBa xepmeTruHa 70xM 10 6p. 10 20
14 | Kab. obyska, Al, npecoea xepmeTtnura 70xM12 6p. 50 150
15 | Kab. obyeka, Al, npecoea xepmetuyxa 95xM10 6p. 20 100
16 | Kab. obyska, Al, npecoea xepmeTuuna 95xM12 6p. 20 100
17 |Kab. obyeka, Al, npecoBa xepmetuuna 120xM10 6p. 10 20
18 |Kab. obyBka, Al, npecosa xepmetnuna 120xM12 Gp. 10 50
19 | Kab. obyeka, Al, npecora xepmeTyHa 120xM16 6p. 10 20
20 | Kab. obyeka, Al, npecoea xepmeTiuHa 150xM10 op. 10 50
21 | Kab. obyska, Al, npecosa xepmeruyHa 150xM12 op. 10 20
22 ] Kab. obyska, Al, npecoea xepmetnyHa 150xM16 6p. 10 20
23 | Kab. obyska, Al, npecoea xepmeTtnyHa 185xM10 6p. 10 20
24 | Kab. obyeka, Al, npecoBa xepmeTuyHa 185xM12 6p. 10 20
25 | Kab. ofysxa, Al, npecoBa xepmeTnuHa 185xM16 bp. 50 150
26 | Kab. obyska, Al, npecosa xepmeTrura 240xM12 5p. 10 20
27 | Kab. obysxa, Al, npecoa xepmeTnuHa 240xM16 6p. 10 20
28 | Kab. obys«a, Al, npecoBa xepmeTuiHa 240xM20 6p. 10 20
29 | Kab. obyeka, Cu, npecoBa, TpbbHa 10xM5 6p. 10 20
30 | Kab. obyeka, Cu, npecosa, TpbvbHa 10xM6 6p. 10 20
31 | Ka6. obyska, Cu, npecoea, TpubHa 16xM8
32 | Kab. obyska, Cu, npecoBa, TpbdHa 16xM10
33 | Kab. obyska, Cu, npecoBa, TpbbHa 25xM8
34 | Kab. obysHa, Cu, npecosa, TpbbHa 25xM 10
35 | Kab. obyaKa, Cu, npecosa, TpbbHa 25xM12 7
36 | Kab. obyska, Cu, npecosa, TpeGHa 35xM8
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A
Ne HanmeHosaHKe Mapka Konuuvectso jonmuem‘so
CbCCpOK Ha CbC CpOK Ha
[OCTaBKA-#, JOCTaBKa g0
Kan. gHw 30 kan. aRn
1 2 3 4 5
37 | Kab. 0byexra, Cu, npecosa, TpbsbHa 35xM10 6p. 10 50
38 | Kab. o6yeka, Cu, npecoea, TpvbHa 35xM12 6p. 10 20
39 | KaG. obyska, Cu, npeccsa, TpvoHa 50xM8 6p. 10 20
40 | Kab, obyeka, Cu, npecosa, TpubHa 50xM10 6p. 10 50
41 | Kab. obyexa, Cu, npecosa, TprhHa 50xM12 6p. 10 20
42 | Kab. obyeka, Cu, npecosa, TpbbHa 70xM3 6p. 10 20
43 | Kab. o6yBka, Cu, npecosa, TppOHa 70xM10 6p. 10 20
44 | Kab. oGyeka, Cu, npecosa, TpbbHa 70xM12 6p. 10 20
45 | Ka6. obyeka, Cu, npecasa, TprbHa 95xM10 6p. 10 20
46 | Kab. obysxa, Cu, npecosa, TpwrbHa 95xM12 6p. 10 50
e 47 | Ka6. obyska, Cu, npecosa, TpbvbHa 120xM10 6p. 10 20
o | 48 | Kab. obysxa, Cu, npecoea, TpebHa 120xM12 op. i0 20
49 | Kab. obysua, Cu, npecosa, TpbbHa 120xM16 6p. 10 20
50 | Kab. obyeka, Cu, npecosa, TppbHa 150xM10 6p. 10 20
51 | Kab6. obyeka, Cu, npecoBa, TppbHa 150xM12 6p. 10 20
52 |Ka6. obyska, Cu, npecosa, TpbbHa 150xM16 6p. 10 20
53 | Kab. obyeka, Cu, npecoea, TprbKa 185xM10 6p. 10 20
54 | Kab. 0byeka, Cu, npecosa, TpbbHa 185xM12 6p. 10 20
55 | Kab. obyexa, Cu, npecosa, TpubHa 185xM16 6p. 10 50
56 | Kab. obyeua, Cu, npecosa, TpubHa 240xM12 6p. 10 20
57 | Kab. o6yska, Cu, npecosa, TpvOHa 240xM 16 &p. 10 20
58 | Kab. o6yska, Cu, npecoea, TpubHHa 240xM20 6p. 10 20
59 | Ka6. cbegunuten, npecos, Al, 6es nperp., HH 16 mm? 6p. 10 50
60 | Kab. cbegunnten, npecos, Al, 6ea nperp., HH 25 mm? 6p. 10 50
61 | Kab. coepunuten, npecos, Al, 6es nperp., HH 35 mm? 6p. 20 100
62 | Kab. coeaunuten, npecos, Al, 6e3 nperp., HH 50 mm? 6p. 20 100
63 | Kab. coeaunuren, npecos, Al, 6es nperp., HH 70 mm? 6p. 20 100
4 64 | Kab. coeaunuten, npecos, Al, 6e3 nperp., HH 95 mm? 6p. 20 100
65 | Kab. coeguumnten, npecos, Al, 6es nperp., HH 120 mm? 6p. 10 50
66 |Kab. cvegunuTen, npecos, Al, 6es nperp., HH 150 mm? 6p. 20 100
67 |Kab. cbegunuten, npecos, Al, 6es nperp., HH 185 mm? 6p. 100 300
68 | Kab. coeamuuTen, npecos, Al, 6es nperp., HH 240 mm? op. 10 20
69 | Kab. coegunnTen, npecoe, Al, 6e3 nperp., CpH 50 mm? bp. 10 20
70 | Kab. chegununten, npecos, Al, 6es nperp., CpH 70 mm? 6p. 10 20
71 | Ka6. cveguumnTen, npecos, Al, 6e3 nperp., CpH 95 mm? op. 10 20
72 | Kab. coeguuuresn, npecos, Al, 6e3 nperp., CpH 120 mm? 6p. 10 20
73 | Kab. coegunuten, npecos, Al, 6es nperp., CpH 150 mm? 6p. 10 20
74 |Kab. cvegunuten, npecos, Al, 6es nperp., CpH 185 mm? 6p. 10 20
75 | Kab. coeaunuten, npecos, Al, 6e3 nperp., CpH 240 mm? 6p. 10 o 20
76 | Ka6. coepunuten, Cu, npecos, 6e3 nperpaga 10 mm? s R
77 | Kab. cvepmuuren, Cu, npecos, H6e3 nperpaga 16 mm?
78 | Kab. cveaunuten, Cu, npecos, 6e3 nperpaga 25 mm?
Kab. cbegunuten, Cu, npecos, 6e3 nperpaga 35 mm?
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Ne HanmeHoBaHue MsapKa Konuvyecrso Konunyecreo

CbC CPOK Ha# CBC CPOK Ha

A0CTaBKa Jo “‘p;ofTasxa ao

Kajn. oHu 30°kan. aan
1 2 3 4o — 5
80 | Kab. cvepgunuten, Cu, npecos, 6es nperpana 50 mm? 6p. 10 20
81 |Ka6, cwegunuren, Cu, npecos, 6e3 nperpaga 70 mm? op. 10 20
82 | Kab. coeamunten, Cu, npecos, 6e3 nperpaga 95 mm? Bp. 10 20
83 | Kab. chegnuuten, Cu, npecos, 6e3 nperpaga 120 mm? 6p. 10 20
84 |Kab. cveguHuten, Cu, npecos, 6es nperpaga 150 mm? 6p. 10 20
85 |Ka6, cveauuuren, Cu, npecos, 6e3 nperpaga 185 mm? 6p. 10 20
86 |Kab. cveaunuren, Cu, npecos, 6e3 nperpaga 240 mm? op. 10 20
87 |Kab. coeaunuuren, npecos, Al-35/Cu-35 6p. 10 20
88 |Kab. coeaunuTen, npecos, Al-50/Cu-35 6p. 10 20
89 |Ka6. cvegunuten, npecos, Al-50/Cu-50 6p. 10 20
90 | Kab. cbeauuuTen, npecos, Al-70/Cu-70 6p. 10 20
91 | Kab. cbeaunuten, npecos, Al-95/Cu-95 6p. 10 20
92 | Kab. coeamuuten, npecos, A120/Cu-120 6p. 10 20
93 | Kab. cbeamHuTen, npecos, Al-150/Cu-150 op. 10 20
94 | Kab. cbeaunuTen, npecos, A-185/Cu-95 6p. 10 20
95 | Kab. cheguuuren, npecos, Al-185/Cu-120 6p. 10 20
96 | Kab. coeamnunren, npecos, Al-185/Cu-185 6p. 10 20
97 | KabeneH HakpaitHuk Cu,TpbbeH, ¢ usonaumsa 2,5/1=8 6p. 10 20
98 | KabeneH HakpaiiHuk Cu,TpbbeH, ¢ usonauma 2,5/L=18 6p. 10 20
99 | Kabenen Haxpaitnuk Cu,Tpbben, ¢ usonauus 4/L=10 6p. 10 20
100 | KabeneH HarkpaiiHuk Cu,TpbbeH, ¢ usonauus 4/L=12 6p. 10 20
101 | KaBeneH Hakpaliuug Cu,tpbbeH, ¢ usonauus 4/1=18 6p. 10 20
102 | Kabenen Hakpalituk Cu,Tpbben, ¢ nsonauma 6/L=12 6p. 10 20
103 | KabeneH HakpaitHuk Cu,TpbbeH, ¢ n3onauma 6/L=18 6p. 10 20
104 | KabeneH Hakpalinuk Cu,TpbbeH, ¢ usonauyua 10/1=12 6p. 10 20
105 | KabeneH HakpaiiHuk Cu,TpbbeH, ¢ usonauus 10/L=18 6p. 10 20
106 | KaBenen wakpaitnuk Cu,tpbbeH, ¢ usonhauus 16/1.=12 6p. 10 50
107 | Kabenen Hakpainuk Cu,TpbbeH, ¢ uaonaums 16/L=18 6p. 10 20
108 | Kabenen nakpaltiuk Cu,Tpuben, c aonauus 25/L=16 6p. 10 20
109 | KabeneH HakpaitHuk Cu,TpvbeH, ¢ usonayus 25/L=18 6p. 10 20
110 | Kabener HakpaiHuk Cu,TpbbeH, ¢ usonauma 25/L=22 6p. 10 20
111 | KaBeneH Hakpaltiuk Cu,TpbbeH, ¢ usonauyusa 35/L=16 6p. 10 20
112 | KabeneH Hakpalthuk Cu,TpbbeH, ¢ usonauuna 35/1=18 6p. 10 20
113 | Kabenew HakpalHKUK Cu,TpbbeH, ¢ usonauma 35/L=25 6p. 10 20
114 | Kabenen Hakpaiiiuk Cu,tpuben, ¢ usonauma 50/1.=20 6p. 10 20
115 | KabeneH HakpaliHuk Cu,TpboeH, ¢ naonauma 50/L=25 6p. 10 20
116 | Kab. obyeka, Cu 6-6, npecoea, ¢ M3onauma 6p. 10 20

Sabenexncku:

P R

1/ CpOKBT Ha [OCTaBKMUTE 3aN0Y4Ba 43 Tede OT AaTaTa Ha U3npaljaHe Ha noppuKarta.
[ ‘
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2/ KonnuecTsaTa B KO/IOHa 4, CbC CPOK Ha JOCTaBKa A0 7 Jcepem/ vaneHgapun aHw, ce-I0CTaBAT
cnep SAP nopbyka [0 nocoueHwTe B 0BABMEHMETO CKNAA0BE HA Bu3nokuTena 3a NOKPUBAHE Ha
CNeLwHy Hy}Xau Ha Bpanowmurena.
Bu3OMUTENAT MOME A0 NOPBYEa NOCOYEHOTO CARHO KOAWHECTBO BEAHDX MECEUHO.
3/ B cayyait, Ye KpaliHWAT CPOK Ha JOCTaBKaTta CbBNafa C NpasknueH uan HepaboTed geH, To
[OCTaBKaTa ce U3BbPLIBA HE NO-KbCHO OT NbPBUA PaboTeH AeH Crel U3TUUaHETO Ha-epora.

4/ Tipy NOPBUKM HA BH3NOMUTENA HA KOMMHECTBA B PaMKUTE HA NOTEBPAEHNUTE OT UBRBAHNTENA 1
HeZOCTaBEHM B MOCOUEHMTE CPOKOBe, We GbAAT HanaraHu HeyCTOWKM, CLIAacHO YCAOBMATA Ha
O0rosopa.

5/ Bb3/ioMUTENAT MOSKE fa NopbUa KOANUECTBA FIO-MasiKK OT NOCOYEHHUTE B KONIOHN 4 1 5.

6/ Bb3nOXWUTENIAT MOXe A3 NOPBLYBA KONUUECTBA NO-BUCOKKU OT NOCOMEHWUTE B KONOHU 4 U 5, KaTo
ToBa OBCTOATENCTBO Lie 6bAe NOCOYEHO TEKCTOBO B CHOTBETHATA NOPDBHKE W3nNpaTeHa Kbm
Manbarutens. C rioTBbRKASHWETO Ha OoPbYKaTa, M3NbAHUTENAT BNUCBA B CbLIATa OYakBaHa Aata
33 [JOCTABKA HA KO/IMYECTBATA HA/|BULLIAsA LY TOCOHeHMTE B KONOHK 4 1 5.

7/ BL3NOKMUTENAT MOXE 43 NOPDBUBA KONKYECTBa A0 10 NbTH NO-BMCOKM OT NOCOHEHUTE B KO/OKA 5.
CpoKbT 32 JOCTaBKa Ha HAABMILEHKTE KOAMYECTBA HE MOXEe A3 6bae no-guabl o7 180 gHM oT
JaTata Ha ManpauiaHe Ha nopbudkata. Nipy JOCTaBKa Ha NOPbYAHUTE NO-BMCOKK KOMMYECTBA CNeq,
TO3U CPOK, M3MbARUTENAT Ab/XKK HEYCTONKA CbIACHO YCAOBUATA HA AOTOBOPA.

8/ KonuuecTsaTa 3a AOCTaBKa B KOMIOHU 4 U 5 ca OTAGTHU 1 He3aBUCHMU efHO OT APYTo.

9/ KonuuyecrsaTa 3a AOCTaBKa B KOAOHA 5 He BKAlouBaT B cede CM KoAMHecTBaTa 3a AOCTaBKa B
KonoHa 4,

10/ Bb3A0OMUTENAT MM NPaBo £la Hanpasy eLHOBPEMEHHO NOPBYKKM 3a AOCTABKA HA KOAWYECTBA OT
KONOHW 4 1 5.

11/ Bb3NOKUTEART MMa NPaBO Aa aHYAMPa HanpaBeHa NOPBLYKA, aKo TA € B 3aKbCHEHKe C noBeye
ot 180 aHW OT oUaKBaHaTa AaTa 3a A0CTaBKa. AHYIMPAHETO Ha NOpbuYKa He CNKpa HaNaraHeTo Ha
HeYCTOMKM KbM M3nbaHUTENs CbrAacHo YCNOBUATA Ha AOroBOpa. ” /]

T

Ha ocHoBaHue 4n. 36a, an. 3
ot 30I1

flaTa: 22.05.2019 . MOANUC v MEYAT: |

AT ac:T 'i-_meB
W3 numrenen p,mpeKTop
Ounkal A,ﬂ,\ ;
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