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1. Parilclpants in the test

Mr Jegust IPH test engineer In charge

Mr. Motz IPH test englneer (short- circuit tests and screen fault current
initlation test)

Mr.  Schad Tyco Electonlcs Raychern GmbH  (partlally present)

2. Test performed

All tests of the test sequences D1, D2 as well as special tests Nos. 17 to 21 In the following order:

Test sequence | Test | Type of test

D1 i DC voltage dry withstand test

AC voltage dry withstand test

Pattlal discharge test at amblent temperature

Impulse voltage test at elevated temperature

Electrical heat cycling test? In air

Electrical heat cycling test” in water

Disconnection/connection

Partlal discharge test at elevated and amblent ternperatures

oo N oy o Fs e [

Impulse voltage test at amblent temperature

—
Lo

AC voltage dry withstand test

Testsequence | Test | Type of test

b2 1 DC voltage dry whhstand test

AC voltage diy withstand test

Themnal short-circult test of the condudior

Dynamic short-circult test of the conductor

Disconnection/connedtion

Impulse voltage test at ambient temperature

N P W (ko

AC voltage test

BERLIN

SHEET 4
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Test performed {continued)

Test sequence | Test | Type oftest
D3 14 | Operaling eye test

15 | Partial discharge test at amblent temperature

Speclal tests 17 | Screen resistance measurement
18 | Leakage curment measurement?
19 | Screen fault curcent Inftiation test®
20 | Operating force test
21 | Test of capacitive test point performance

The thermal short-clrcult test of the screen does not apply. because the test oblect Is equipped
nelther with a connection to the metal screen nor with an adapter for the metal screen of the

cable,

Special tests Nos, 17 to 19 and 21 have been camled out on separate test objects,

Note to the tests:
CENELEC Harmonlzatlon Document HD 629.1 $2: 2006-02 and [EC 61442; 2005-04 use different
terms with regard to the types of test. Below you find the terms of the normative document of the

test procedure:

Y Heallng cycles voltage test

4 Sereen feakage cuirent measurement

3 Sereen fault cumrent initiation test

9 Test of capacitive test polnt performance

BERLIN

SHEET 5
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3. [dentity of the test object

3.1 Technlcal data and characteristics

The technical data and characteristics of the test object are defined by the following parameters
and specifled by the client

Test object Screened separable cable connector for single-core cables with extruded
plastic Insulation

Type: RSES-52xx-R

Manufacturer: Tyco Electronics Raychem GmbH

Serial No: 12 test samples

Year of manufactores 2006

Rated characterlsties:  Rated voltage Up/U 127/22 W
Maximum value between two phase conductors U, 24 kv
Rated current 250 A
Rated cross-section range of 50 mm?
the conductor
Deslgr: Type of cable connection Screened separable elbow
connector, with capacitive test
point
Cable Screened single-core cable with

extruded plastic Insulation,

Cahle marking N2XS{F)2Y 1x50 RM/16 mm? 12720 kv
Deslgnation of manufacturer NEXANS
Material of conductor Cy
Materal of screen Cu

3.2 Identity documents

The manufacturer confirms that the test object has been manufactured In compliance with the
drawlngs glven In this document IPH did not verify this corapllance in detall, The Identity of the test
object Is fixed by the following drawings and data submitted by the dlient:

Name of drawing Drawing No. Date of Author Notes
drawing

Instaltations Instruciion EPP-0472 2700 Tyco Electronlcs Sheets

Type RSES ' 60 to 65

Entry of test obfects at IPH: 28 March 2007 %e%:%g@
&
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4, Tests of test sequence D1

41 Testlahoratory

High-voltage test [aboratory, high-voltage hall 2

4,2  Normmatlve document

CENELEC Hairnonlzation Docurnent HD 629,1 $2; 2006-02
DIN VDE 0278-629.1 (VDE 0278 Tell 629-1): 2002-06

[EC 61442: 2005-04

DIN VDE 0278-442 (VDE 0278 Teil 442); 2006-01
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43 Requlred test parameters

Test No. | Type of test Reguired test parameters
1 DC voltage dry withstand test | Test voltage 6 x Uy 76 kY
Duration of test: 15 min
Polarity: Negative
2 |ACvoltage diy withstand test | Test voltage 45 x Uy 57 %
Test frequency: 50 Hz
Duration of test: 5 min
3 Partlal discharge test at Prestress voltage 2.25 x Ug 29 kv
amblent temperature Measuring voltage 2,007 x Uy 25 kY
Prestress duration: 1 min
Measuring time; 1 min
4 fmpulse voltage test at Front time: 1.2 Hs
elevated temperature Virtual time to half value: 50 ps
Testvoltage: 125 kv
Number of Impulses: 10 Impulses
Polarity: pos./neg.
Conductor tempetature: 95 . 100 °C?
5 Electrical heat cycling test In air | » Continuous AC voltage
Testyoltage 25 x Uy 32 kv
Test frequency: 50 Hz
Buration of test: 21 day
« Thermal oycles
Number of cycles: 63
Cycle (8 h) 5 hours of
heating +
3 hours of
cooling
Conductor temperature during the
fast 2 hours of heating cycle; 95 .. 100 °C?
6 |Fledrical heat cycling test In See test No, 5, additfonally
water Helght of water, Tm
7 Disconnection/connection Number of complete operatlons: 5
8 Partlal discharge test at See test No, 3, except
amblent temperature and Conductor temperature: 8y resp.
elevated temperature 95.100 °C?

9 Impulse voltage test at
arnblent temperature

See test No. 4, except
Conductor temperature:
Duration of test:

BEHLIN

SHEET 8
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Required test parameters (continued)

Test No. Type of test Required test parameters
10 AC voltage dry withstand test | Test voltage 25 X Ug: 32KV
Test frequency: 50 Hz
Duration of test: 15 min

Notes to the table of required test parameters:

) CENELEC Harmonization Documient HD 629.1 S2: 2006-2, Table 7, requires the partial
discharge to be measured at a measuring voltage of 1.73 x U, or 200 x Uy respectively. The
measurement was done at 2 x Uy, because the standard of the cable used for the test requlres
a test voltage > 1.73 x U,

2 Acc to EN 61442 2005-04, Clause 9, the heating current to be applled In this test depends
on the set conductor temperature, HD 620 spedifies that this shall be 5 Kto 10 K above the
maximum pemissible cable conductor temperature of 90 °C for XLPE-Insulated cables. In the
given case thls requirement resulted In a heating current, which exceeded the current canying
capacity respecively the rated current of the bushing. The resulting higher thermal load of the
bushing was accepted and was agreed with the dlent before the test was started.

- %&1‘;@%
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44  Test arrangement

The client arranged each of the four cable connectors under test (test objects) on a test fine. Every
two of the test objects were connected by a coupling unit of DJ250-2 type (manufacturer
Cooper), The test objects were mounted on cable lines of approx. 3 m length and of N2XS(F2Y-
1x50 RM/16 mm?-12./20 XV type. To apply the test voltage, each of the test lines had additionally
been equipped with one auxlliary sealing end of EPKT 24C1XI type (manufacturer Tyco Electronlcs
Raychem). All test voltages were applied to the core agalnst the cable screen, which was
connected to the test eatth,

The tests did not start earller than 24 hours after the Installation of the accessories on the cable
lines.

441 DCvoltage test {test 1)
Test amangement to {£C 61442: 2005-04, Clause 5

442 ACvoltage test (test 2)
Test arrangement to 1EC 61442: 2005-04, Clause 4

443 Partlal discharge test at amblent temperature (test 3)
Test arrangement to IEC 61442: 2005-4, Clause 7, with the followlng simplifications:

Due to the short cable lengths, nelther double Impulse diagram nor termlnating Impedance or
reflexion suppressor were used. The PD calibrator was connected In parallel to the test object only
at the detector-remote end,

444  Impulse voltage test at elevated temperature (test 4)
Test arrangement to IEC 61442; 2005-04, Clause 6

The conductors of the four test objeds were connected In serles. To obtaln the necessary elevated
{conductor) temperature, the conductor of the single-core cable was heated with single-phase AC
on the basis of the Induction principle by ieading the condudtor loop through a heating
transfomner. The supply voltage of the heating circult was autormatically controlled. So, the elevated
conductor temperature rermalned constant + 2 K during the last 2 hours of the 5-hour heating

oycle,
445  Electrical heat cycling test In air {test 5)
Test anangement to [EC 61442;: 2005-04, Clauses 4 and 9

For the test arrangement of the heating circuit see Sub-clause 444, The amblent terperature was
kept to 20 °C = 5 K The themmal cycling was Implemented by a test cyde control
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Test arrangement {continuad)

44,6 Electrlcal heat cycling test In water (test 6)

In addltion to the test amangement to Sub-clause 445, the test objects were amanged In a water-
filled tank (water bath). The water-level was 1 m above the upper edge of the test objects (see

Figure 1),
% % apEay $eing ends
SO =
ofm
Bemmacipies
05m walef bath
waes Joved
1m
lestejects
| I

Figure 1: Test of the connectors In water bath

44.7 Disconnection/connection (test 7)
None

448 Parilal discharge test at elevated and ambient temperatures (test 8)
See Sub-clause 44.3
For the test at elevated temperature see also Sub-clause 4.4.4,

449 impulse voltage test at amblent temperature {test 9)
See Sub-clause 444, but without additional condudior heating

44,10 ACvoltage test (test 10)
See Sub-clause 4.4.2

BERLIN

-SHEET 11
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45  Test and measuring clrcults
451 DCvoltage test (test 1)
Technical data of test clrcult
DC voltage source
Test transfomer: Rated voltage 100 kY
Rated power 8 kvA
Rated frequency 50 Hz
Rectifier: Rated voliage 135 K
Rated cumrent 15 mA ( _
Smoothing capacitor:  Capacltance 10 nf
Technical data of measuring clrcuit
Measuiing point Measured quantity Measuring sensor/device Technical parameters
1 Test valtage Ohmic divider with MU11 | Ratio 560
(TURD) peak voltmeter
al t/]
L
. pre == Co PO L

E  Supply
PTr  Test transformer with varlable transformer connected In seres
Gl Reciffier

C. Smoothing capacitor
1 Measuring point
PO Test object

Figure 2: Test and measuring circult for the DC voltage test
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Test and measuring circults (continved)

452 ACvoltage test {tests 2 and 10)

Technical data of test clrcult

Single-phase AC voltage source

Test transformer; Rated voltage
Rated power

Rated frequency
Damping resistance

Technlcal data of measuring clrcult

125 kv
100 kVA
50 Hz
067 kn

Measuring point Measured quantity Measuring sensor/device Technical parameters
1 Test voltage Capacltive divider with Ratlo 864

MU11 {TURD) peak

volimeter
o | |

Rp
E PTr
PO
[+]
o
E  Supply

Pt Test ransforner with vartable transformer connected In serles

Ry Damplng reslstance
1 Measuring polnt
PO Testoblect

Figure 3: Test and measuiing clrcult for the AC voltage test

BERLIN

SHEET 13
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Test ahd measuring clrcuits (continued)

453 Partlal discharge test at elevated and amblent temperatures (tests 3 and 8}

Technlcal data of test clrcult

Test transformer: Rated voltage 125 RV
Rated power 100 KVA
Rated frequency 50 Hz
Damping reslstance 067 KOhm

Technicat data of measuring clrcult

Measuring | Measured Measurng sensor/device Technical parameters

polnt quantity

1 Test voltage | - Capacitive divider with MU11 peak Ratlo 864
voltmeter (TuRD)

2 Partal - Coupling capacitor of WMCF type {TURD) [Cy = 1 nF

discharges |- Coupling four pole of COPL542A type
- PD measuring station of MPD540 type | Band width = 300 MHz

- USB Interface 502 Center frequency 400 kHz
- PD callbrator of CALS42 type (mtronk) | Output 10 pC

Zg

‘o oW

E Supply
PTr  Test transformer with variable ransformer connected in serles

7, Blocking Impedance

Cy  Coupling capacitor

Z, Coupling four pole (measuring Impedance)
CT. Capacltive divider

HE  Auxlliary sealing end

1,2 Measuring polnts

PO  Testobject

figure 4 Test and measuring circuit for the partlal discharge test
{schematic without heating drcult, for the heatlng circult see Figure 6, Sheet 1
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Test and measuring circuits (continyed)

454  Impulse voltage test at elevated and amblent temperatures {tests 4 and 9)

Technical data of test clrcult

Impulse cfreult:  Number of stages n o= 2
Impulse capacitance G = 70 nF
Loading capacitance C = i5 nf
Damping resistance Ry = 122 Q
Discharge reslstance R = 1100 q
Technicat data of measuring clrcult
Measuiing | Measured quantity Measuring sensor/device Technical parameters
point
i Test voltage R divider of SMR 10/770 type (made | Ratio 4669
by TuRD} with digital measuring
Instrument of DMI 551 type {made by
Haefely} and TDS 220 digital
oscllloscope {made by Tektronix)
Gl ZF5 Ro
+-
Or! [
»
Gl Rectifler

C;  Impulse capacitance
ZFS  Spark gap

R:  Discharge resistance
R,  Damnping reslstance
Gy  loading capacitance
PG Test object

1 Measuting polnt

see Figure 6, but conneciion of Impulse generator instead of single-

Figure 5: Test and measuring circult for the Impulse voltage test (without heaﬂn§§
source)
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Test and measuring circuits (continued)

455  Electrical heat cycling In alr and In water, resp. {tests 5 and 6)

Technlcal data of test dircuit

Single-phase continucus AC voltage source

Test ransformer: Rated voltage 125 kv
Rated power 100 kvA
Rated frequency 50 Hz

Heating clrcult

Heating transformers: Rated primary voltage 380 V
Rated power 57 kvA
Max. secondary cument 1000 A
Rated frequency 50 Hz

Technical data of measuring circult

Measuring | Measured quantity Meastring sensor/device Technical parameters

polnt

1 Test voltage Capacltive divider with MU11 [ Ratio 864
peak voltmeter (TURD)

2 Healing current 1H 2040 prong-type 2000-A (AC) measuring
ammeter range

3 Temperature CoCo thermocouples in -
connection with Aimeno
termperatyre measuring
system of 2290-3 type (made
by Ahlbom}

S‘I' Pir

[£3

LH ” .
; Prifobjekte 1.4

Str  Varlable transformer

Ht  Heating transformer

1 -3 Measuring polnts

Pr  Test transformer with variable transformer connected In serles

456 Disconnecilon/connection (test 7}
Nohe
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46 Testresults

461 DCvoltage test (test 1)

Polarity: Negative
Duratlon of test after having reached full voltage; 15 min
Test temperature: Amblent temperature 20°C

Conhducior temperature 20°C

Test amangement
4
aarcEary sesfng end
¥ ) Test voltage Resuft
test obfect
No. oftest | Voltage applled Earthed Ky
object to
1 Conduclar Screen No disruptive discharge
76
2 Conductor Screen No disruptive discharge
3 Conductor Screen No distuptive discharge
~76
4 Conductor Screen No disruptive discharge

Notes:

Two test lines were tested together, they were connected by a coupling unit
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Test resulis {(continued)

462 ACvoltage test {test 2)

Duration of test after having reached full voltage: 5 min
Test frequency: 50 Hz
Test temperature: Amblent temperature 20°C

Conductor temperature 20°C

Test amangement
4
snEay seaboq ed
Test voltage Result
test ebfect
No, oftest  jVoltage applled Earthed KW
ohject o

1 | Conductor Screen No disruptive discharge

. 57
2 Conductor Screen No disruptive discharge
3 Conductor Screen Mo disruptive discharge

57
4 Conductar Screen No disruptive dischatge

Notes:

Two test lines were tested together, they were connected by a coupling unit
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Test results (continued)
463 Partial discharge test at amblent temperature (test 3)
Test frequency: 50 Hz

Test temperature: Amblent temperature 20°C
Conductor temperature 20 °C

Callbration of the test cIrcuit by calibrator output 10 pC

Measured PD values

Test arangement
4 cuniary pesting 604 Prestress Measuring Measured
¥ voltage voltage PD value
lestolgect
{1 min) {1 min)
No. oftest |Voltage applled|  Earthed kv kv pC
object to
1 Conductor Screen
29 25 (n
2 Conductor Screen
3 Conductor Screen
29 25 arn
4 ~ Conductor Screen
Notes:

Two test lines were tested together, they were connected by a coupling unit

1 Baslc disturbance level at same value
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Test results {continued)

464 Impulse voltage test at elevated temperature (test 4)

Full wave: Front time Ty =184 ps
Vitual ime to half value T, =50ns

Test temperature: Ambient termperature i8°C
Conductor temperature 95..100 °C

Test amangement
4
eifary sealing $03
= Test voltage Result
testoblect
No. of test  {Voltage applied Farthed kY Number of
object to impulses/disruptive
discharges
1 Conductor Screen
2 Conductor Screen +125 1 100"
-125 " - 10/0"
3 Conductor Screen
4 Conductor Screen
Notes:

¥ All four test lines were connected o form one closed conductor Joop for heating the latter.
Therefore, all test lines ware slrullaneously tested, Providing separate test results for each of
the test lines Is not possible,
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Test results {continued)

465 Electrical heat cyciing test in alr (test 5)

Duratlon of test: 2% days
Test frequency: ' 50 Hz
Test temperature: Amblent temperature 25°C
Conductor termperature 95.100 °C
Number of load cycles: 63
Test arangement
4 Sy sauing e Continuous | Heating Result
AC current
withstand
{ost obtoct voltage
No.oftest |Voltage applled Earthed kv A
object 1o
1 Conductor Screen No disruptive
discharge
2 Conductor Screen No dlsruptive
discharge
2" 341 12
3 Conductor Screen No disruptive
discharge
4 Conductor Screen No disruptive
discharge
Notes:

" All four test lines were connected to form one dlosed conductor foop for heating the latter,
Therefore, all test lines were slmultaneously tested, Providing separate test results for each of
the test lines is not possible,

2 The heating current was regulated In such a way that a constant conductor temperature was
obtained after approx. 3 hours of heating, This was kept constant + 2 K for the remalning 2
hours of the S-hour heating period.
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Test results (continued)
466 Electrical heat cycling test in water (test 6)
Duratlon of test 21 days
Test frequency: 50 Hz
Test ternperature; Ampbilent temperature 20 °C
Waler temperature 21°C
Conductor temperature 95.100 °C
Number of load cycles: 63
Test arongement
waisry s44%g ¢ Continuous Heating Result
- AC current
withstand
st oot voltage
No. of test | Voltage applied Eaithed kv A
object to
1 Conductor Screen No disruptive
discharge
2 Conductor Screen No disruptive
32" 350 2 discharge
3 Conductor Screen No disruptive (
discharge g
4 Conductor Screen No dismuptive
discharge
Motes:
W All four test Hnes were connected to form one closed conductor loop for heating the latter.
Therefore, all test lines were simultanecusly tested. Providing separate test results for each of
the test lines Is not possible,
g

3 The heating current was regulated In such a way that a constant conductor ternperature %
obtalned after approx. 3 hours of heating. This was kept constant = 2 K for the remainigg,

howrs of the 5-hour heating period. § 4%
Y &
467 Dlsconnection/connection (test 7) a

Each of the four test objects was disconnected and connected altogether five times as specified
by the manufacturer’s assembly Instructions, No visible damage was found on the contact
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Test results (continued)

46,8 Partlal discharge test at elevated and amblent temperatures (test 8)

BERLIN

SHEET 23

Test frequency: 50 Hz
Test temperature: Amblent temperature 20°C
Conductor temperature 20 °C and elevated, resp.
85.100 °C
Callbration of the test ¢ircult by callbrator  Cutput 10 pC
Measured PD values
Test amangement
Buery vistog eed Prestress Measuring Measured
voltage voltage PD value
test et (1 min) (1 min)
No.oftest | Voltage applled farthed kv Ky pC
object fo
Measured PD values at elevated temperature
1 Conducior Screen
29 25 <5"
2 Conductor Screen
3 Conductor Screen
29 25 <2V
4 Conductor Screen
Measured PD values at amblent temperature
1 Conductor Screen
29 25 <10%®
2 Conductor Screen
3 Conductor Screen 29 25 <10 a3
4 Conductor Screen 29 25 < 10022

Notes:

L]

3 The test lines were separated for the PD measurement

Two of the respective test lines were connected to form one closed conductor lo
heating the latter, Thus, two test lines were simultaneously tested, Providing separa
results for each of the test lines Is not possible,
Baslc disturbance level at same value
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Test results (continuved)

469 Impulse voltage test at amblent temperature (test 9)

Full wave: Front time Ty =127 ps
Vitval ime to halfvalue T, =530 us

Test temperature: Amblent temperature 20°C
Conductor temperature 20°C

Test amangement
=
sy $6550g b
Test voltage Result
et obfect
No. of test | Voltage applied Earthed KV Number of
object to Impulses/disruptive
discharges
1 Conductor Screen
2 Conductor Screen +125 10/0
-125 1070
3 Conductor Screen
4 Conductor Screen
“Notes:

All test fines were tested simultaneously.
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Test resuits (continued)

4610 AC voltage test (test 10)

Duration of test after having reached full voltage: 15 mln
Test frequency: 50 Hz
Tast temperature: Amblent temperature 20°C

Conductor temperature 20°C

Test amangement
sy saetng end
~ Test voltage Resuft
tes ehjact
No,oftest |Voltage applled|  Earthed kY
object o
1 Conductor Screen
2 Conductor Screen
32 No disruptive discharge
3 Conductor Screen
4 Conductor Screen
Notes:

Al test lines were tested simultaneously.
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4.7  Assessment of the results of test sequence D1

s Test 1

In the DC voltage test at -76 KV/15 min, no disruptive discharge occuired on any of the four test
oblecls.

o Test 2

in the 50-Hz AC voltage test at 57 kV/5 min, no disruptive discharge occured on any of the four
test objects,

e Tost3

in the partial discharge test at amblent temperature and at 50-Hz AC voltage of 25 kV, none of
the four test objects exceeded the permissible maximum pantial discharge value of 10 pC. The
partlal discharge value measured was not higher than 1.0 pC

s Test 4

In the Impulse voltage test at elevated temperature with 10 test Impulses of 125-kV lighining
impulse voltage 1.2/50 of each polarity, no disruptive discharge occurred on any of the four test
objects.

o Testh

All of the four test objects were subjected to 63 electrical heat cycles In alr, In the simultaneous
50-Hz continuous AC voltage test at 32 KV, no disruptive discharge occurred on any of the four
test objects,

» Test 6

Alf of the four test objects were sublected to 63 electrical heat cycles In water, No disruptive
discharge occurred on any of the four test objects, when they were tested simultaneously In water
and by 50-Hz continuous AC voltage of 32 kv,

«Test7
oos¥

After 5 complete operations of disconnection and connection, no visible damage was found on %é
the contact &

s Test 8

In the partial discharge test at elevated and amblent temperatures at 50-Hz AC voltage of 25 kv,
none of the four test objects exceeded the permissible maximum partial discharge value of 10 pC,
The parifal discharge value measured was not higher than 5 pC.
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Assessment of the results of test sequence D1 {continued)

»Test9

In the Impulse voltage test at amblent temperature with 10 test Impulses of 125-kV lightning
impulse voltage 1.2/50 of each polarity, no disruptive discharge occuired on any of the four test
objects,

+ Test 10

In the 50-Hz AC voltage test at 32 kv/15 min, no disruptive discharge occurred on any of the four
test obledts,

All of the four test objects meet the requirements specified by CENELEC Harmonizatlon Document
HD 6291 52 20086-2,

The tests of test sequence D1 have been PASSED.
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5. Tests of test sequence D2

51  Testlaboratory

High-voltage test laboratory, high-voltage hall 2 and
High-power test laboratory, high-cument bay

52 Normative document

CENELEC Harmonization Document HD 6291 52: 2006-02
DIN VDE 0278-629.1 (VDE 0278 Tell 629-1) 2002-06

IEC 61442: 2005-04

DIN VDE 0278-442 (VOE 0278 Tell 442} 2006-01

5.3 Requlred test parameters

Test No. Type of test Requlred test parameters

1 DC voltage test Test voltage 6 X Uy 76 kv
Duration of test: 15 min
Polarity: Negative

2 AC voltage test Test voltage 45 x Uy 57 kv
Test frequency: 50 Hz
Duration of test: 5 min

3 Thermal short-circuit test of Short-cireult-conductor

the conductor final temperature: 250 °C

Number of shoit-clrcuits: 2

5 Disconnection/connection Number of complete
operatlons: 5

6 Impulse voltage test at Front time: 1.2 us

amblent temperature Virtual time to half value: 50 ps

Test voltage: 125 kv
Number of impulses: 10 Impulses
Polarity: pos/neg.
Conductor temperature: 9y

7 AC voltage test Test voltage 25 x Ug 32 kv
Test frequency:

, Duration of test:
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54 Test arrangement

Each of the three connectors under test was arranged on a test line by the client The connectors
were completed by bushings or temilnations. The test objects were mounted on cable lines of
approx. 3:m length and of N2XS(2Y-1x50 RM/16 mm?12/20 kV type. To apply the test voltage,
each of the test lines had additionally been equipped with one auxiliary sealing end of EPKT type
{made by Tyco Electronics Raychem),

All test voltages were applied to the core agalnst the cable screen, which was connected to the
test earth, The tests did not start earler than 24 hours after the Installation of the accessories on
the cable lines.

541 DCvoltage test {test 1)
Test arrangement to IFC 61442: 2005-04, Clause 5

5.4.2 ACvoltage test (test 2)
Test arrangement to [EC 61442; 2005-04, Clause 4

5.4.3 Themnal short-clrcult test of the conductor {test 3}
Test arrangement to IEC 61442; 2005-04, Clause 11

The three test objects were amanged on an assembly plate on equal level with phase centres
distances of 110 mm. Additionally the cables were fixed by cable clamps at a distance of 350 mm
from the axls of the cable connector centre, For the test, a short-circult biidge of 30 mm x 10 mm
was connected at the three bushings, and the auxliary seallng end sides of the three test lines
were connected three-pole to the short-clrcult current souice,

544 Disconnection/connection (test 5)
None

545 Impulse voltage test at amblent temperature (test 6)
Test arrangement to 1EC 61442: 2005-04, Clause 6

546 ACvoltage test (test 7)
See Sub-clause 5.4.2
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5.5 _ Test and measuring clrcults

551 DCvoltage test {test 1)
See Sub-clause 45,1

552  ACvoltage test (test 2)
See Sub-clatuse 45.2

553 Thermal short-clrcuit test of the conductor ({test 3)
See following sheet

554 Distonnection/connection {test 5)
None

555 Impulse voltage test at amblent temperature {test 6)
See Sub-clause 454

556 ACvoltage test (test 7)
See Sub-clause 45.2

BERLIN

SHEET 30
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Test and measuring circuits (continued)

Thermal short-clreult test {test 3)

Technical data of test circults

BERLIN

SHEET 31

Tost requlrement Shott-circult tests
Tost No. 207 2835 and 207 2837
Number of phases {Test clrevi) 3
Number of poles/phases {Fest object) 3
Power frequency Hz 50
Pawer factor cos ¢ 0015
Generator / grid Not earthed
Earthing conditions  Short-drcult transformer Earthed
Short-drcult point Not earthed
Si Dr L Tr I TO
Z O
P S

- .,_va\___@_c o

E Power supply (grid} TO Test oblect

Y] Master breaker | Cument measurement
Dr Making switch Voltage measurement
L Cument-limiting reactor i-3 Measuring points

Tr Short-clrcuit transformer

Figure 7: Test and measuring clrcult for the thermal short-circuit test of the conductor

Technical data of measuring dircults

Measuring polnt Symbol Measured quantity Measusing sensor/device
1 (R Current of conductor L1 Rogowski measuring device
2 112 Current of conductor L2 Rogowski measuring device
3 i3 Corrent of conductor L3 Rogowski measuring device
Recording Instument. BE 256 translent recorder system
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56 Testresults

561 DCvoltage test (test 1)

Polarity: Negative
Duration of test after having reached full voltage: 15 min
Test temperature; Amblent temperature 20°C

Conductor temperature 20°C

Test amangement
77 Se—
Test voltage Result
e
Yamsinaon
No.oftest  Voltage applied|  Earhed kv
object to
5 Conductor Screen -76 No disruptive discharge
6 Conductor Screen -76 No disruptive discharge
7 Conductor Screen -76 No disruptive discharge

Notes; -

Fann
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Test results (continued)

56.2 ACvoltage test {test 2)

Duratlon of test after having reached full voltage: 5 min
Test frequency: 50 Hz
Test termperature: Amblent temperature 20°C

Conductor temperature 20°C

Test amangement
4 ay seatg eod
v Test voltage Result
teat ebfeed
termnstin
No.oftest [Voitage applied Earthed kv
chlect to
5 Conductor Screen 57 No dlsruptive discharge
6 Conductor Secreen 57 No disruptive discharge
7 Conductor Screen 57 No dlsnuptive discharge

Notes: -
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Test results (continued)

5.6.3 Thermal short-circult test of the conductor {test 3)

Condition of test object before test Prestressed by previous tests
Connectlon of the test object By 50-mm? cable
Short-clicult point: At the bushings
Amblent temperalure: 16 °C
Test parameters:
Test No. 207 2838 207 2837
Test voltage v 455 455
u 128 134
Peak short-circult current kA 12 138 140
13 148 156
H 8.93 9.02
Symmetricat shart-clreuit curent kA Lz B.86 891
B3 9.32 9.09
Average 9.04 9.01
Duratlon of shoitdrcult ms 10t 1011
A 80.8 823
Joule Integral  10° Al 12 79.9 80.3
3 882 840
Symmetdcal short-dreuit coment 15 kA 9,09 906
Notes - 2Kt
Evaluatlon 0K oK
Notes

OK: The test object Is able to cany the short-clrcuit cumrent,

Conditlon of test object after tests

The test objects did not show any externally visible ¢changes or damage.
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Test results {(continued)

564 Disconnection/connection (test 5)

Each of the three test objects was disconnected and connected altogether five times as specified
by the manufacturer's assembly instructions, No visible damage was found on the contact

565 Impulse voltage test at amblent temperature (test 6)

Full wave: Front time Ty =127 us
Virual ime to halfvalue T, =53 ps

Test temperature: Armblent temperature 20°C
Conductor temperature 20 °C

Test arangement
é Tary seatog end
= Test voltage Result
lest otjeet
terrninaton
No.oftest  |Voltage applled Earthed kv Numbets of
object 1o Impulses/disruptive
discharges
5 Conductor Screen
+125 1070
6 Conductor Screen -125 10/0
7 Condycior Screen
Notes:

All test lines were tested simultaneously.
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Test results (continued)
56.6 ACvoltage test (test 7)
Duration of test after having reached full voltage: 15 min
Test frequency: 50 Hz
Test temperature; Amblent temperature 20°C
Condudor temperature 20 °C
Test amangement
é ey teaing erd
= Test voltage Result
et ect
tainaton
N%b(j}z ::test Voltag?mappﬂed Farthed .
5 Conductor Screen
6 Conductor Screen 32 Mo disruptive discharge
7 Conductor Screen

Notes:

All test lines were tested simultanecusly,




INSTITUT .PROFFELD FUR ELEKTRISCHE HOCHLEISTUNGSTECHNIK® GMBH TRPEL (|l

BERLIN

TEST REPORT NO, 121316076950 SHEET 37

57 Assessment of the tests of test sequence D2

o Test |

In the DC voltage test at -76 kV/15 min, no distuptive discharge occurred on any of the three test
objects.

o Test 2

fn the 50-Hz AC voltage test at 57 Kv/5 min, no disruptive discharge occured on any of the three
test objects,

o Test 3

In the thermal short-clrcult test of the conductor with a thermally equivalent current of 9.1 KA/1 s,
no visible damage was detected on any of the three test objedts,

« Jest5

Alter 5 complete operattons of disconnecion and connection, no vislble damage was found on
the contact

e Test 6

In the Impulse voltage test at amblent temperature with 10 test Impuises of 125-kV lightning
impulse voltage 1.2/50 of each polarity, no disruptive discharge occurred on any of the three test
objedts.

s Test 7
In the 50-Hz AC voltage test at 32 KV/15 min, na disruptive discharge occurred on any of the

three test objects.

Al of the three test objects meet the requirements specified by CENELEC Harmonization
Document HD 29,1 S2 2006-2,

The tests of test sequence D2 have been PASSED
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6. Tests of test sequence D3

8.1 Test laboratory

High-voltage test laboratory, high-voltage hall 2

6.2 Nomwative document

CENELEC Harmonization Document HD 6291 S2: 2006-02
DIN VDE 0278-629.1 {VDE 0278 Tell 628-1); 2002-06

IEC 61442: 2005-04

DIN VDE 0278-442 (VDE 0278 Tell 442); 2006-01

6.3  Requlred test parameters

Test No. | Type of test Required test parameters
14 | Operating eye test Axtal force 1300 N, 1 min
Torque 14 Nm
Duration of test: 1 min
15 |Panlal discharge test at Prestress voltage 2.25 x Ug: 29 kv
amblent temperature Measuring voltage 2.00" x Uy 25 kv
Prestress duration: 1 min
Measuring time: 1 min

Notes to the table of required test parameters;

) CENELEC Hamnonization Document HD 6291 S2: 2006-2, Table 7, requires the partlal
discharge to be measured at a measuring voltage of 1.73 x Uy or 200 x U, respectively. The
measurement was done at 2 x U, because the standard of the cable used for the test requires
a test voltage > 1.73 x U,
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6.4 Test amangement

The cllent arranged each of the cable connectors under test {test object) on a test line. The test
objeds were mounted on cable lines of approx 1 m length and of N2XS(R2Y-1x50 RM/16 mm’-
12/20 kY type. To apply the test voltage, each of the test line had additionally been equipped
with one auxlilary sealing end of EPKT type (manufacturer Tyco Flectronlcs Raychem). All test
voltages were applied to the core agalnst the cable screen, which was connected to the test
earth.

The tesis did not start earller than 24 hours after the Installation of the accessories on the cable
lines.

6.4.1 Operating eye test

Test arrangement to IEC 61442; 2005-04, Clause 19

6.4.2 Partlal discharge test at amblent temperature
Test arangement to IEC 61442: 2005-4, Clause 7, with the following simplifications:

Due to the short cable lengths, neither double Impulse dlagram nor terminating impedance or
reflexion suppressor were used. The PD callbrator was connected In parallel to the test object only
at the detectorremote end.
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65 Test and measuring circults

65.1 Operating eye test

Nene

6,52 Partlal discharge test at amblent temperature
Technical data of test crcult

Test transformer; Rated voltage 125 K
Rated power 100 KVA
Rated frequency 50 Hz
Damping resistance 067 kOhm

Technlcal data of measuring circult

Measuring | Measured Measurng sensor/device Technical parameters
point quantity -

1 Test voltage | - Capacitive divider with MU1T1 peak Ratlo 864
voltmeter {TURD)
12 Partiat - Coupling capacitor of WMCF type {TURD) [, =1 nF

discharges |- Coupling four pole of COPLE42A type
- PD measuring station of MPD540 type Band width = 300 MHz

- USB interface 502 Center frequency 400 kHz
- PD calibrator of CALSA2 type (mtronlx) Qutput 10 pC

T 81
5 o
E_ Supply

PTr  Test transformer with varlable transformer connected in serfes
Z;,  Blocking impedance

C,  Coupling capacitor

Z,, Coupling four pole (measuring Impedance)

1. Capacitive divider

HE  Auxillary sealing end

1,2 Measuring polnts

PO Test object

Flgure 8: Test and measuring clircult for the partial discharge test

m
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66 Testresults

6.6.1 Operating eye test

The connedior releases at an axlal force of 23 N, but Is capable of tightening agaln.

6.6.2 Patlal discharge test at amblent temperature
Test frequency: 50 Hz

Test temperature: Amblent temperature 20°C
Condudtor temperature 20°C

Callbration of the test circult by callbrator output 10 pC

Measured PD values

Test amangement
4 sy ssating eed Prestress Measuring Measured
- voltage voltage PD value
1ost etfect
{1 min} {1 min)
No, of test  |Voltage applled Earthed kY kv pC
object to
1 Conductor Screen 29 25 av
Notes:

U gasic disturbance level at same value
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6,7 Assessment of the results of test sequence D3

» Test 1

No visible damage was found after the operating eye test

. Tesl_z

in the partlal discharge test at amblent temperature and at 50-Hz AC voltage of 25 kV, none of
the test object exceeded the permisslble maximum partial discharge value of 10 pC, The partlal
discharge value measured was not higher than 1.0 pC.

All of the test object meet the requlrements specified by CENELEC Harmonizatlon Document HD
6291 52 2006-2,

The tests of the test sequence D3 have been PASSED
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7. Special tests (tests Nos, 17 to 21)

7.0 Testlahoratory

Low-voltage test faboratory, test room 7 {test No. 17)
High-voltage test laboratory, high-voltage hall 2 {tests Nos, 18, 20 and 21))

High-power test laboratory, test bay 3 {test No. 19)

7.2 MNormative documents

CENELEC Harmonlzation Document HD 629.1 S2: 2006-02
DIN VDE 0278-629.1 (VDE 0278 Tell 629-1): 2002-06

{EC 61442; 2005-04
DIN VDE 0278-442 (VDE 0278 Tell 442): 2006-01

7.3 Required test parameters

Test No. | Type of test Requlred test parameters
17 | Screen resistance Temperature during exposure to heat: (1202} °C
measurement Duration of thermal agelng: 168 h
18 Leakage curmrent Testvoltage Upe 24
measurement
19 | Screen fault current » Solidly earthed system
Initlation test Test voltage: 12.7 ¥
Test current: 10 KA
Duration of current flow: 025
Nuraber of tests: 2
« Unearthed or
Impedance-earthed system
Test voltage: 127 0
Test current: Minfimum 10 A
Test procedure: Start
Cls
0-2 min
C-2 min
0-2 min
C1 min
Oend
20 i Operating force test Ft900N
21 Capacitive test point - -
performance

Note:

become more severe.
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7.4  Test arrangement

74  Screen resistance measurement (test No, 17)
Test arrangement to IEC 61442; 2005-04, Clause 15

Only one single connector body was used for the measurement. For the definite and reproducible
measuremnent of the resistance on the screen two rings made of bare copper wire and of approx.
1-mm width were fixed to the screen. They served as fixed elecirodes for the reslstance
measurement,

7.4.2 leakage current measurement (test No. 18)
Test arangement to IEC 61442: 2005-04, Clause 16

The cllent installed one test object on a short Jength of cable, which was equipped with an
auxillary sealing end on lts other end, and completed it with a bushing, Subsequently, a’ square
metal foll of 25 cm? was fitted to the outer conductive layer of the test object In the region of the
bushing. When the AC test voltage was applied to the test objedt, the leakage cumrent from metal
foll to earth was measured.

74.3  Screen fault current initlation test {test No. 19)
Test arrangement to [EC 61442: 2005-04, Clause 17

A bushing was centrally arranged In a metal plate of 600 x 600 x 5, which was vertically fixed to a
test rack. Each of the test oblects, Installed on a short length of cable by the client, was fixed to the
bushing and the screen was earthed in accordance with the manufacturer’s Instructions, The other
end of each length of cable was equlpped with an auxillary sealing end. For the test with solidly
earthed system, a threaded rod of 10 mm & was arranged In the reglon of the transftlon from the
conductor to the cable fug in the body of the connector under test so that a connection was
established from the cable fug through a drilfed hole to the Inner and outer conducting layers of
the connector body. For the test with unearthed or Impedance earthed systems, a drifled hole was
used Instead of the rod. It had a copper wire of 0.2 mm @ for biidging the Insulalion between the
inner and outer screens and for Inllating the arc. In both cases, nelther the rod nor the wire
protruded beyond the outer conducting layer of the connector body.

744 Operating force test of the cable connector (test No, 20)
Test arrangement to IEC 61442 2005-04, Clause 18

One connector was assembled according to the cllent’s instructions and was mounted on a
bushing using a gliding agent provided by the client

745 Capacitive test point performance (test No. 21)
Test arrangement to JEC 61442: 2005-04, Clause 20

One connector was Installed on a short length of cable by the client and the screen was e@ed%
I accordance with the manufacturer’s Instructions. The test object was equipped with z@pal@

bushing. “g‘% KX
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7.5 Test and measuring clrcuits

751  Screen reslstance measurement {test No, 17)

Technlcal data of measuring clrcult

Measuring| Measured quantity | Measuring sensor/device Technical parameters
polnt
1 Reslstance Dlgital hand multimeter of 137 type | Measuring range R - 2 kQ
{KEMHLEY)
PC

1 Measuting polnt
PO  Test object

Figure 3: Measuring circult for resistance measurement on the screen
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Test and measuring clrcults {continued)
752 leakage current measurement (test No, 18)
Technical data of test clrcuit

Single-phase AC vollage source

Test transformer: Rated voltage 125 K
Rated power 100 KVA
Rated frequency 50 Hz
Damping resistance 067 kQ

Technlcal data of measuring dircult

Measuring polnt Measured quantity Measuring sensor/device Technical parameters
1 Test voltage Capacitive divider with Ratlo 864
MU11 (TURD) peak
voltmeter
2 Test current Digitat hand muitimeter of | MB 0.2 mA AC
137 type KEMMHLEY)
o 1
Ro

PO

: H

Foll

Supply
Test transformer with varlable transformer connected In series

E
PTr
Ry  Damping resistance
R Resistance

1,2 Measuring polnts
PO Testobject

Fgure 10: Test and measuring dircult for the leakage cument measurement
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Test and measuring circults {(continued)

753  Screenfault current initlation test (test No. 19)

Technical data of test clrcuit

Test requirement Screen fault current test
| Test No. 107 4008 and 107 6207
Number of phases (Test clreulty 2
Number of poles/phases (Test object) 1
Power frequency Hz 50
Power factor cos <015
Connectlon of short-dreult transformers /1
Shost-circult power 120 MVA
Grid Not earthed
Eathlng condifons  Short-¢trcuit Yansformer Earthed

L Dr L1 Tr L2
)F——/X——-M VYN

% ' g TO (21U
S 1 L i
%~ 1)
£ Power supply (grid) 1,2 Measuring polnis
St Master breaker | Current measurement
Dr  iaking switch ] Voltage measurement
11,12 Current limiing reactors TO  Test object

Tr Short-clrcuit transformer
Figure 11: Test and measuring circult for the screen fault current inttiation test

Technlical data of measuring circults

Test No. Measuring | Symbaol | Measured quantity Measurng sensor/device
point
107 4008 and 1 ] Short-clrcuit current Current transformer

1076207 2 v }Testvoltage RC divider

Record!ng Instument: %
BE 256 translent recorder G L )
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754  Capaditive test point performance (test No. 21)

Capacttance measurement by differenttal bridge

The capacltance Cx to be measured was connected to a capacitance measuring bridge together
with the well-known capacltance Cn,

Technical data of measuring clreuit

Measuring Measured quantity Measuring sensor/devce Technical parameters
polnt
1 Capacitance C-tan & measuring bridge | Measuring range x 100 pF

of VFM type {made by

MWB)
2 Test voltage Capacilive divider with

MU11 (made by TuRD)

peak vollmeter

L 4
}‘ LorS
Cx == Cn
KP
C"DG 1 |-—-
2

%.t —

G Sine-wave generator

Cx  Capachtance to be deterrnined
LS Cable conductor or cable screen
KPP Capacitive test point

Cn  Comparlson capacitance

1,2 Measurng points

o

Figure 12: Test and measuring clrcuit for determining the capacilive test polnt performance

L
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76 Testresults

761 Screen resistance measurement (test No. 17)

Test temperature; Amblent temperature 20°C
Ternperature during exposure to heat: 120°C
Time of exposure to heat: 168 h
Test arrangement
P
0] Reslstance Result
No, of Condittion of a
test object tast object
8 Before exposure to heat 216 oK
8 After exposure to heat 300 oK

OK: The resistance measured before and after the exposure to heat was slgnificantly below the

maximum pemissible value of 5000 Q.

762 Leakage current measurement (test No, 18)

Test temperature: Ambient ternperature 20°C
Test amangement
é ofEary seding eod
Test yoltage Leakage Result
current
Mo. oftest |Voltage applied Earthed kv pA
object to
9 Conductor Screen 24

OK: The leakage cusrent was below the maximum permissible value of

BERLIN

SHEET 49
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Test results {continved)

7.6,3 Screen fault currént Initfation test (test No. 19)

Test requirement: Screen fault cuirent test for mpedance-earthed systems

Type oftest objeck RSES-5225-R 250 A

Amblent lemperature: 18 °C

Test No. 107 .., 4007 4008

Test object . No, - 11

Cycle - Cis ~ Oarin ~ Coma™ Qe Cho- ©
Tast valtage kv 128 128 128 128
Test curent A 155 155 " 155 155
Time of test $ B2 1 120 60
Notes 1) 2) 2) 2)
Evaluation " 0K oK OK
Notes:

1) Cumrentsetting .
2)  The test object Is capable of property canying the fault current
OK: During the making cycle the arc was ignited or re-ignited, respectively.

During the making time, the current flow was present
Afault In the Insulation is rellably detectable,

Test requirement: Screen fault current test for solldly earthed systems
Type of test object RSES-5225-R 250 A
Amblentlemperature; 19 ¢C
Test No. 107 6207
Test object No. 9
Test volage kv 128
Test cument kA 109
Time of test 5 200
Notes 1
Fvaluation n OK
Notes:

1) The connector got loosened from bushing and cable, The bushing got broken.

n. OK: Forthe case of a disruptive discharge the screen of the connector Is able 1g
current which Is sufficient to trip the protection device, but another opeé
possible,
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Test results (continued)
7.6.4 Operating force test (test No. 20)
Cold conditioning for 12 h at =20 °C, withdrawal force =524 N
765 Capacltive test point performance (test No, 21}
Test temperature: Amblent temperature 23°C
Test arrangement
}— Loclt J_
Cx ]
e
O [
[ Capacitance of test polnt Notes
KP
No. of test Voltage Earthed Towards Towards
oblect applled to cable screen | cable conductor
Cte Clc
pF pF
Screen
12 L {conducton | connection of - 95 OK
the connector
body
i2 S (screen) Conductor 118 - OK
Notes;
OK: The ratio of G, to C, was 11.8 pF:95 pF = 1,24, and thus < 12 as specified by the normative
document
Sy ;1“3}"
Sty
G W
g
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7.7 Assessment of special tests

o Test 17

The resistance measured before and after the exposure to heat at 120 °C/168 h was 300 and
216 ©, resp. This was significantly helow the maximum permissible value of 5000

+Test 18

The leakage cumrent measured at an applled AC test voltage of 24 kV fell below the maximum
permissible value of 0.5 mA with a measured value of 5 pA

s Tost 19

- Soltdly earthed systems

For the case of a disruptive discharge the screen of the connector Is able to camy a fault current
which Is sufficient to trip the protection device, The fault was rellably Initiated within 3 s. The
screen Is able to discharge an arc to earth. The current Is sufficlent to operate the clrcult protection,
but the cable terminal gets completely destroyed so that another making of the short-clrcult was
no more possible,

- Unearthed or Impedance-earthed systems

During the making cycle the arc was Ignited or re-Ignited, respectively. During the making tme, the
current flow was present. A fault In the Insulation Is rellably detectable, During the making cycle,
the arc was ignited resp, re-lgnited at 12,1 KV, During the making time, the current flow was
present at 12,1 kV. A fault In the Insulation Is rellably detectable,

e Test 20

The withdrawal force was determined to be 524 N. Thus It Is below the maximum permissible
value of 800 N,

» Test 21

The rallo of €, to C, was determined to be 1.24, which Is < 12 as specified by the normative
document.

The test obJects meet the requirements specified by CENELEC Harmonization Document HD 629.1
S$2: 2006-2, except Test No, 19,
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Flgure 17: Test object No. 11 after the screen fault current Initfation test
{unearthed or Impedance-earthed systems)

BERLIN
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9, Qsdllograms
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Test—No, 1076207
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Test—-No. 2072837
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CriucbK Ha NpoBeAeHNTE M3NUTBaHNA Ha WencenHa kabenHa rasa, -06pasvalagantop/

O~ Gy T B WM -

TN RSES

. VisnuTRaHe U3APBINMBOCT € NOCTOAHHO HanpeXenue;

. VisnursaHe n3apexnMBOCT ¢ NPOMEHIIMEO HanpeXeHue;

. Misnuteade yacTreH paspsas Npu okoriHa TeMnepartypa;

. MisnuTBaHe uMnyncHO HanpeXXeHne Nnpy oKomHa Temneparypa;
. VianuTBaHe UMKNUUHO eNEXTPUMECKO HarpaBaHe Bbs BhaayXx;

. ¥isnuTBaHe UMKNUUHO enekTpriecko Harpssaxe BbB BOAA,

. MisnuTeane komyTauua/BriloUBaHe/MaKNousaHe;

. YisnuTeaHe YacTUYeH paspsis nNpy OKonHa Temepartypa;

13.01.2016r, Mogrnunec 1 nevar:




Hemcka Cnyx6a no Akpeantauus
MNpepocraBeHo CbIMACcHO

G NOANMCAHO MHOFOCTPaKHO cnopasymeHue Ha EA, [LAC  |IAF aa B3aumHO opobpeHue

AKPEANTALNS
C HacToauloTo Hemoka cnyxBa sa akpeavTaLus noTebpkaasa, ye natopatopuata sa HSNUTBaHe

FGH WnxeHepyHr 1 MianuteaHns
XaneHser 40, 68219 Manxaitm

2 ApUTEXaBa NpasoMoLLusA cbifacHo 1ISO/IEC 17025:2005 pa npoeexaa uanursanua B obnactra Ha

ChOPBIKEHUA U YPeaV 3a BUCOKO HanpexeHne 1 TeXHuTe KOMTTOHEHTH,
GUnoBK Kabeny 1 KOMNNeKTY 3a cyunoBK Kabeny

CBURETSNCTAOTO 38 aKPEANTALKS BaXK BB BPL3KA C PElsHUe oY 11.,01.2012 ¢ akpepvTaumoHeH Ne D-PL-12110-01 u e
panuaHo Ao 10.01.2017r, CbeTon ce OT Tosn NUeT, obpatHata CTpaHa Ha TosH JIUCT ¥ npunoxenua oo 22 crpanuLn.

PerncTpaliioHen HoMep Ha cauaeTencraoto: D-PL-12110-01

r

(‘ o gbpaﬂxcpypr Ha Mapy, 11.01.2012 AvnA. vHX. Pandg ErHep
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([ DAKKS

£, Deutsche
T AKkreditierungsstelle

Deutsche Akkreditierungsstelle GmbH
German Accreditation Body

Entrusted according to Section 8 subsection1 AkkStelleG in connection with Saction 1 -

subsection 1 AkkStelleGBY

Signatory to the Muitllateral Agreements of
. EA, ILAC and JAE for Mutual Recognition

Accreditation

The Deutsche Akkreditierungsstelle GmbH {German Accreditation Body) attests that the
testing laboratory B

FGH Engineeering & Test GmbH
Hallenweg 40, 68219 Mannhelm

is competent under the terms of DIN EN ISO/IEC 17025 2005 to carry out testsn the .
following fields: _ IR .

High voltage devices and systems and thelr om|

The accreditation certificate shall only apply in connection:with tﬁé}ib'ﬂce of acereditation of 11.01,2012
with the acereditation number D- PL-12110:01-and is valid untt! 10,01.2017. 1t comprises the cover sheet,
the reverse side of the cover sheet and-the fol lowing annex with a total of 22 pages.

Reglstratlon number of the certificate: D-Pl~12110-01

frankfurk am Maln, 11.01.2012 Gn

This document is a translalion. The definitive version Is the orglnal German atereditation certificate, %

Sad notek everdeal,




Hemcka Cnyxba no Akpegurauma
pefjocTaBeHo ChINacHo

C NOANMCAHO MHOTOCTPAHHO criopasymetne Ha EA, ILAC v IAF 3a BaaumHo opobGpehve

AKPEOUTALIAA
C HacroswwoTo Hemcka cnyxGa 3a axpeAuTaLms NoTBbPKAABE, Ye nadoparopusTa 3a USNITBaHe

WHETUTYT M3NITBAHWA Ha ENEKTPUYECKa BUCOKO TEXHONOTHYHA TeXHIKa”
NanpcBHeprep Anee 378A, 12681 bepnuH

.puTexasa npasoMolns cbintacHo ISO/IEC 17025:2005 Aa nposexaa USNNTBAHUA B obrnactra Ha
CHOPBKEHVA U YPEy 3a BUCOKO HanpexeHue 1 TeXHUTe KOMNOHEeHTH,

kabenu 1 nposoAHNLN
MHAYCTpUanHo o6opyasaHe HACKO Hanpexerye

CBUAETENCTROTO 33 aKpEeANTALMS BaXM BHB BPb3Ka ¢ pawletue oT 31.08.2012 ¢ akpegutalmoneH Ne D-PL-12107-01ne
BanuAHoO A0 24.01.2017r. CboTou ce OT TO3M NUCT, oBpaTHaTa CTpaHa Ha TOSY JICT Y Npunoxekks obijo 30 cTpaHuuM.

PeruicTpaloseH Homep Ha ceugetencreoTo: D-PL-12107-01-01

' ibpaHchypT Ha Maiin, 31.08.2012 AuAn, KiK. Pand Erdep
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({ DAKKS

g‘%: =/, Deutsche
= Akkreditierungsstelle

Deutsche Akkreditierungsstelle GmbH

Beliehane gemdnR § 8 Absatz 1 AkkStelleG LLV.m. § 1 Absatz 1 AkkStelleGBV
Unterzelchnerin der Multilateralen Abkommen
von EA, fLAC und [AF zur gegenseitigen Anerkennung

Akkreditierung %

Dle Deutsche Akkreditlerungsstelle GmbH bestéitigt hiarmit, dass das Pril

Institut "Priiffeld filr elektrische Hochlelstungstechnik" Gd
Landsberger Allea 378A, 12681 Berlin

Kabel und Leltungen
Industrielle Niederspannu

Dle Akkreditierungsurkunde gllt nur in Verbindung mitidé

Akkreditierungsnunmer D-PL-12107-04 undii§ *tféﬂl[
erfolien

Regtstrierungsnummer der.Urkunde: D-pL-12107-01-01

Frankfust am Maln, 31.08.2017 i Avldbg O1pl-
Lelter Abtetlu

Stuken Hernetse e dar Rk seite




@fmtech

ouyanes gUcTpudyTOop Ha Ten: 02 9733373

Kumrex Bnrapus 004 tyco Electronics thane: 02 9733370

1113 rp. Codhun kaGenu, TpaHcdopmaropy, web:www. kimtech.by

yn, Akaa. F'eopri Bonven Ne 20 enekTpoobopyaBaHe e-mail: office@kimtech.by
3

AEKNAPALUA 3A CbOTBETCTBUE

Honynopnucannsit Miean Bwnkos Koctos, B KayecTBOTO CU Ha ynpasuten Ha
Kumrex bBounrapua OOZ, rp. Byprac, x«. Bpars Munagunosu, 6n. 57, Bx. 4A oduyuaneH
Avctpubyrop Ha usgenmaTa Ha Tyco Electronics Raychem pexnapupam, Ha coBeteena
OTTOBOPHOCT, 4e NPOAYKTUTE:

1/ lUlencenna xabenHa rnasa npaea 20xkV, 250A, 50mm2 Tin RSSS 5225-P
2/ Wencenxa kabenHa rnasa npaea, 20KV, 250A, 95MM2 tun RSSS 5229-P

npoviaBedeHn B OTOGPYH, Mepmanus, 3a KOUTO ce OTHacs Tasu Aeknapalusi, ¢a NPoUsBeaeHN
B YCTIOBUSTA Ha BbBEAEHATa W NOALBPKAHATA OT NPOUSBOANTENA CUCTEMA 3a NPOUSBOLCTEBEH
KOHTpOMN U B CbTBETCTBUE CbC cnegHute cradpapty CENELEC HD 629 (VDE 0278-629), u
CLOTBECTBBUETO € OlUeHeHO obrnacHo Hapepbata 3a ChUECTBEHUTE USUCKBAHWA WU
OLieHsBaHe Ha CLOTBETCTBMETO Ha CTPoUTenHuTe npodyxrtu. HdeknapauusaTta ce Usgasa Bb3a
OCHOBA Ha MPOTOKONM OT NposeZeHu nsnutaius Ne PPR 2528, uagapeH ot Jlabopatopus sa
N3nuTBaHus bepnu.

13.01.2016r.
rp. Byprac
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AEKNAPALIUA 3A CbOTBETCTBUE

Honynognvcanusit Viead Bbnkoes KocToe, B KauecTBOTO CM Ha ynpaButen Ha
Kumtex Bwarapus OOf, rp. byprac, x«k. Bpata MunaguHosw, 0s1. 57, BX. 4A otulinaneH
anctpubytop Ha usgenuata Ha Tyco Electronics Raychem peknapupam, Ha cobGcrBeHa
OTIOBOPHOCT, Ye npoaykTuTe:

1/ lWencenna kaGenHa rnaea [-o6pasHa, 20kV, 250A, 50mm2 Tun RSES 5225-P
2{ Illencenuta kabGenHa rnaesa IN-o6pasHa, 20KV, 250A, 95mm2 Tun RSES 5220-P

npousseneHn B OToOpyH, Nepmanus, 3a KOWTO ce OTHacs Tasu feknapauus, ca npoussesieHn
B YCTIOBUSATA Ha BbBEASHATa U NOAABPKAHATA OT NPOUSBOANTESS CUCTEMA 3a NMPOK3BOACTBEH
KOHTPOI 1 B CbTBETCTBME CbC crieguMTe ctavaaptw CENELEC HD 628 (VDE 0278-629), u
CLOTBECTBBMETO € OLUeHeHO cblflacHe Hapepbara 3a cChlyecTseHUTE UUCKBAHUS W
olleHABaHe Ha CbOTBETCTBUETO HAa CTpouTenHwuTe npopyktu. [eknapauvsTa ce uspasa Bb3
OCHOBa Ha TIPOTOKONW OT NpoBegeHn vanuTanus Ne PPR 2527, vspiapel ot Nabopartopus sa
nanuTsanrus bepnuH. '

13.01.2016r.
rp. byprac




Sldmitech

othuumnanes aucTpubyTop Ha Ten: 02 9733373
Kumrex Brrrapus 001 FEJE¥ Electronics thakc: 02 9733370
1113 rp. Codun Kadenun, TpancthopmaTopuy, web:www.kimtech.bg
yn. Axap, Mleopru Boruen Ne 20 enekrpooBopynsane e-maik: office@kimtech.hg

JNEKJNAPALIUA 3A CbOTBETCTBMUE

Honynognucannar Visan Bunkos KocroB, B KauecTBOTO GU Ha ynpasuren Ha
Kumtex Bonrapus OO[, rp. Byprac, xx. Bpars Munaausosw, 6n. 57, sx. 4A ohuLimarieH
AncTpubytop Ha wusgenusta Ha Tyco Electronics Raychem pexnmapupam, Ha cofcreesa
OTTOBOPHOCT, Ye NpodyKTuTe:

1/ lencenna kaBenHa rnasa aa npoxogHn uasoay tan ,C” 20kV, 95-185mm2 Tvn RICS 5133
1/ Wlencenua kaben1a rnasa 3a npoxoaxyn useoay Twn ,C” 20kV, 95-185mm2 Tvn RICS 5137

nponsseneHn 8 OToGpyH, Mepmanus, 3a KOWTO ce OTHACs Tasn Aeknapalus, ca NpousBesieHn .
B yCnosuATa Ha BhBejieHaTa U noaNbpxaHaTa OT NPOUSBOLUTENN CUCTEMa 33 NPOUBBOACTBEH|
KOHTPON 1 B CLTBRTCTBUE CbC cnepnute cTakgapt CENELEC HD 629.1 S21 (2008-02),
(VDE 0278-629), n cboTB8CTBBUSTO € OleHeHOo cbriacHo Hapep6ata 3a ChILECTBEHUTE
W3UCKBAHMA ¥ OLleHABaHe Ha CLOTBETCTBUETO Ha CTpouTenHuTe nNpoaykTy. Jexnapauusta ce
W3haBa Bb3 OCHOBA Ha cepTuhukar oT TMNoBO ofobpedve Ne E-13892 wspapeH ot [Jer
Hopcke Beputac cbrnacHo onoBpeHn NpoTOKOM OT NPoBeAeHr TUNOBK uanuTaHus Ne PPR
866, PPR 1106 nspageHun ot Jlabopatopust 3a usnutBanna Taiiko Enektponuke Palixem
JlaGoparopus 3a nanutearng MioHxeH,

ci

13.01.2016r. Mopnwc v ney
rp. byprac :
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OEKNAPALUUA 3A CBOTBETCTBUE

Jonynognucaunat Mead Benkos KocToB, B KauecTBOTO €W Ha ynpasuTen Ha
Kumrtex Borrapus OOL, rp. byprac, xk. bpats Munagutosy, 6n. 57, Bx. 4A odwuiuaneH
avictpubytop Ha wmspenusita Ha Tyco Electronics Raychem peknapupam, Ha colcTBeHa
OTIOBOPHOCT, e NpoAyKTUTe:

1/ KaGenna rnasa, 20 kV, sakput moHTax, Tepmoceueaema 70-240mm?2 tun POLT 24D/1X|

npoussefiehn B OTobpyH, Mepmanmna, 3a KOWTO ce OTHaCH Task fAeknapauun, ca NPon3BeaeHu
B YCJIOBUSTA Ha BbBEAEHATa U NOAABPKAHATA OT NPOU3BOAUTENS CUCTEMA 3a NPOU3BOACTBEH
KOHTPOJ U B CLTBETCTBUE che cneannTe ctadaapTh CENELEC HD 628 (VDE 0278-629), IEC
60502-4 n cHLOTBECTRBUETO € OLeHEeHO chrnacHo Hapenbata 3a ChlUeCTBEeHUTE UBNCKBaHUS U
OUEHABAHE Ha CbOTBETCTBVETO Ha CTpOMTEnHUTE npopykrty. LdeknapauusTa ce usgaea Bbs
OCHOBA Ha NPOTOKOS OT nposeneHn nsanutadus Ne PPR 1410, uspanen ot JaBopartopus aa
usnuTeanust Manxatim,

13.01.2016r.
rp. Byprac
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ExpaHupan npaB aganTtop
250A, 32 eBHOXUNTHY
nnacTMacoBu Kabenu

12 no 24 kV 6e3 Gpons

(c TpLOa 3a mapkupaHe Ha
dhasure)

Tun RSSS

Raychem




Npenopbky 3a Ge30HACHOCT

BaxHO @ A ce ¢nassaT ChOTRETHUTE Nparuna 3a GelonacHooT
Fipu patoTa ¢ 060pyABAHe BUCOKO HanpexeHne. 3a TOUHa H(POPMALINS OTHOCHO
GesonacHoCTTa MONA CBBPNETE Ce G OPULMAnHNAT npescTasuTen.

Mpeaws MoHTaNa

MposepeTe, ve KOMAHEKTa & NPeiHAzHaqeH 3a kabena lposepere
STHRETA Ha KOMNMEKTA W 3arnasHeTo Ha VIHCTPYKUMATE 38 MOHTEN,
Bub3MoxH0 €, KOMICHEHTUTE MNY CTLINKY Ha palora fa ¢& NPOMEHSHM, B
GPABHEHNE G TE3H OT NPEAXOMHMS 11bT, B KOMTO GTe MOHTUPANN T3
npoayKT. BHrMaTenHo npoveTeTe U creapakite cTonkure B MucTpyumsTa

38 MOHTaX.

MHhopmauuaTa, ChbpRatla ce B TesH UHETRYKUMN 32 MOHTaXK &
NPeAHasHaqeHa Aa OnuIlie NPABUNHKA METOf HA MOHTEXX Ha TO3N
npoaykT. Benpekk Tora,Raychem HamMa KOHTPON BLPXY NONeBUTS
YONOBYS, KOWTO BRUSST BLPXY MOHTEXS HA MPOHYKTa, TOBS € OTTOBOPHOCT
Ha roTpebnuTend, Aa ce onpeAenyt IPUIOAHOCTTA Ha MOTOAA Ha MOHTEX B
nofesw yonosus Ha notpedurens. 3anwimkenusita Ha Raychem oa camo
TE3M, KOWTO Ca MOCoUEHY B CTanAapTHUTe yonoewa sa npogaxda Ha
Raychem 3a To3y NPonyxT ¥ BHKKaKLS ciyualt Raychem Hama gae

NPoAyKMTE,

A, KaBen ¢ expaH oT TenoBe

Floavuyonnpane Ha kabena.
Mapkupaiite BLHIEHATA 00BMBKA

Ha 200 mm nop ¥pas Ha BTYNKATA.
Otpexerte kabena 420 mm Hap,
MAPKMPOBKETa K NpemMaxiete
BbHWHaTa 00BIARKA 40 TO3W paamep

preing

_ OTFOBOPEH 38 KAKBUTO M Aia GUN0 APYTY GnydafiHiHenpeky uni
! NOCNEARAILYM BpeAM, NPOUITUYALLM OT yioTpeBata unv snoynotpebara ¢

YeuiiTe eaui cnoi yinbTHATENHA
nenTa (YepBeHg) ¢ Manko
NpUNCKprBaHe ¥ Nexo pasTarate
OKOTIO kpast Ha BbHuHATA ofieuaka 60
mm.OreHeTe akpata oT Tenoee
oGpaTHo BBPXY BEHUIHATA 00RKaxa,
Mabarsaiite npecu4ane Ha OTAENHUTE
Tenose, Gikcupalite TenoeeTe ¢
nera.

FEC AN YY

EPP 0580 9/95 page 2

Moproroeka Ha katena
NMouncrete 1 cbaamacneTa kpan
Ha BbHUIHATA 06BUBKE Ha
AtikuHa oT 1 MeTbp ¢
pasreopuTen,

QTpeXeTe KUNOTO B CHOTHETCBHE ¢
yeprexa. MpeMaxHere expata
CLINACHD vepTena. NosupxtoctTa Ha
naonauusTa He TpABRA Aa vMa cneau

" OT NOSYNPOBOAMM MaTEpraN,

3abenexka: He HapaHAsalite
HIonALMATA, fIoUMCTETS OT
HepasHoCTH

Ad 4




180

2323110

; B. KaGen ¢ expaH OT nent#
JTE, BT HKNOTO CLINBCHD MepTexa.
IpemaxHeTe BLHIIHATA 0GBUBKE Ha
azcTosHKe 0T 180 mm. MpemMaxHeTe ekpana
T MeTanHy neHTy Ao 20 mm o oTpesa Ha
bHILHATA obByaKa, [peMaxteTe
QRynpoBoAuMYATEKPaHA Ha xunoro Aa 50 mm
7T OTPe3a Ha BLHIWHATA 06BUBKA,
loBBpXHOCTTA HA U3ORALMATE He Tpsbia na
143 Cneay 0T NONYNPOBOAUM MaTepyan,
laGenexka: He Hapaxasaiite

¢ 30NaUVATa, IOYHUCTETE OT HEPAaBHOCTH

W3nbnreune Ha agantopa

OTpemere W30NEUMATA KAKTO 8 NOKA3AHO

Ha vepTexa.Monrupaiite xoHexTopa ¢

VHCTPYMEHT da KapOoBaHE 32 anyMuHui
B GLOTBETCTBME G PAIMEPA NDKEIAH Ha
chefgunurens, ouncteTte 1 obesmach.

W30, Ha HUNOTO ¥ CheauHuTens,
3abenexka: Manonseaite camo

) kepBoBBYHY HAKpPaMHWUK C MWH.
HHpyHa Ha pad. HoBbPXHOGTY mm .

Youfite eauH cnoli yneTHYTeRHA
nieHTa {4epeeHa) ¢ Manko
NPUROKPHBAHE W Neko pasTaraHe
OKOTIO Kpas Ha BLHWLHaTa obbueka 60
minm.

HNpoBepeTe nosuuMaTa Ha thasite u
AOGTABETE CHOTBETHO MaprvpanaTa
TpuGa Bupxy kafiena,

DUKCUpaiTE 3838MATENHOTO BHKE
KbM METaNHWS eXDaH, Taka ve
npubnusutendo 300 mm aa ocraHe
caoBoaunaT xpait, Odropmete 30
mm nperpea cpewly snara Karo
sanouHere 10 mm NOZ MaCTUK
nexTara. DuKcHpaiTe 3a3eMUTENHOTO
BbL¥E C flenTa,

HaHecere cMnKKOHOBA cMaska a0
Kpas Ha uaonauuaTa Ha PascronHne
ot okono 50mm.

232503
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Hanbxalve 100710 Ha aganTopa
BBPXY NOATOTREHUAT kaben.YeepaTe
ce, ue Wudra e saxeaHan Tanoto.H e
TpAbBa fa @ BHRIMOKHO
Aa ce W3MbKHE 0OpaTHO
aKO TOBA € HAanNMpPaBeHO
npasunko.ToukarTa 23a
wanurTRade Ha agantopa
TpAafea Aa e BOGTBLAHE
3a WaMepBaHe,

Note: He nunaiite usonatuara.

B. ExkpaH ov nietti

Baemete kpas va Tentau A
npoMyLLeTe Npes oTBOPA agantTopa.
Oule He A yavisadite.

YehiiTe yinbTHATENHA TigHTA
Mepgetal mexay xpas Ha BbHLHaTa
M30NALWA ¥ AJIaNTOPA C JbIHKUHA
26Mm,

CRomeTe AOCTATBUHO YNNBTHUTENHA
HeHlTa, 38 Aa ce NoCTUrHe nNnapeH
npexon o1 BbRIUHATA O0BNBKE KbM
apanropa.

3anouyHeTe oT AONHKA Kpal Ha
NPeAHD NONOKEHATE NEHTA ¢
yBHBaiTe Ha rope YAnsTHUTeNHa
neHTa fuepaeHal okono kabena u
anenTopa Ha pascrosyue 120 mm.

ERP 0580 /95 page 4

A. Expan ot Tenoee

MoctaseTe 3 ekpaHUpallM TENDBE W TH
NPOMYLLIETE NPes GTE0Pa Ha afanTopa,
Ouwe He ry yevsalite 3a368H0.

MoauupoHupaiite Tpubata Taka, Ye
4acTTa YauTa C IEHTA Aa € HahnHO
NIOKPUTA M CBUITE C TOPETIKA KAaTO
3aMoUHeTs OT fI0NY Harope No NocoKa
Ha ananTopa.
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A13

A, Expan or
TeIoBe

YBUHTE SXPEHUDaILNTS TErIoBS
3aeAHO OKONO AiynKara Ha aganropa.
Floacurypere TenoseTe ¢ nNeTeHKka
KbM Y30I8UMATA. YBKIHTS
eKpaHUpaLLvTe TENOBE 3a8aHO BLR
hopMaTa Ha 3a3eMUTENHO BbKe.

ManbnHenue Ha BpLaKaTa
MbXHeTe aganTopa B NpoXoaa,

B13

239%%

B. EkpaH ot
NEHTH

Yenitte TeROBETe 388H0 OKONo
AynKaTa Ha apanTopa.
ToACKIYPOTS 3838MUTENTHOTO
BBLHE KbM W30NaLyuaTa ¢
nneTeHKa,

PasnonoxeTs NNAHKUTE OKONO TANOTO
Hap TovkaTa 3a uanuTeaHe. Yeepere
Ge, Me NnaHruTe Ce NPpMNoKpUBarT,
KaKkTo & noKazaHo Taka, e aa ce
AONY4l PaBHA NOBBPXHOCT,

14

23281

HaKecere cHNMKOHOBE CMaska BbB
NpoOXeAa v BbLB BLTPelLHaTa
HOBBPXHOGT

Ha CBbP3aHWUAT aganTop.

MexHeTe ckobuTe NPes AYNKWTE Ha
NNAHKUTE W FY 3aKadeTe KbM Npoxera
saververe GonToBeTe 3APABO Ha
pka, MoHTSX®eT @ roTos,

15

B2

EPP 0580 9/05 page 5




MHCTPYKLMSA 38 MOHTaX
EPP-0470-2/00

EkpaHupaH aganrop

250A 3a egHOXUNEH
nnacrmacos kaben 12

L0 24 kV 6e3 SpoHsa

(¢ Tpu0a 3a MapkupaHe Ha
dhazurte)

Tun RSES

Tyco Electronics Raychem GmbH

Energy Dlvision

Finsinger Feld 1

85521 Ottobrunn

Munlch, Germany .

Tel. ++49-89608%§ Y
4

Fax ++49-89-60§

>




Mpenopbky 32
GeaornacHocT

BaxHo & fa ce onaseaTt CLOTBETHUTE NpaByiia 3a De3onacHocT npy pabora ¢

o0opyABaHE BUCOKO Hanpexenue,

3a TouHa wHhOpMauMs  OTHOCHO

$e30nacHOCTTa MONS CRBLPXETE C8 G OthHUMBNHHUA npeacTasuTen.

Mpean MOHTaXA

Nposepete, Ye koMnnexkTa e npegHasHaver 3a xabena. MNposepete eTHKeTa Ha
KOMOREKTAa ¥ daraBueTo Ha MHCTPYRIMATA 33 MOHTaX. BL3MOXHO e
KOMNOHEHTATE WA CTHNKUTE Ha paboTa Ja ca NPOMEHEHM, B CDABHEHNE C TO3H
OT MPeAXOAHWA MBT, B KOUTO ©Te MOHTMPENN Tosu NpoaykT. BuuMarenHo
NPOMETETE 1 CHENBANTES CTERKUTS B IHCTDYKUMATA 38 MOHTAX.

A. KaBen ¢ expaH or Tenose
Moakynonnpake Ha kabena.
MapkupaiTe BeHWHaTA 0BBHEKE Ha
200MM nof Kpas Ha BTYIIKaTE,
oTpexerte kabenna Ha 420mmM Hany'
MapkupoBkara ¥ npemaxHeTte
BLHIHATAE o0BMBKE J0 TO3M
paamep,

YeuiiTe egvH cnof yinbTHHTENHa
neHTa (MepeeHa) ¢ Manko
NPYNOKpUBaKe Y eKo pasTaraie
OKOMO Kpas Ha BbHLHATA 00BYEKA
60 MM, OrbHeTe expaHa ot Tenoke
oBpaTHO BBPXY BhHILHATA 0OBUBKA.
WsGnarsalive npechiade Ha
oTHenHyre Tenose. Pukcupalite
TenoBeTe ¢ neklTa.

EPP-0470-2/00 Page 2
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MoaroToeka Ha kabena

Mouncrere u ofesmacnere kpas Ha
BBHINYATA 0BRMBKA Ha JibMiaiHa OT
‘1 METEP C pasTBOpUTEN.

Orpexere ¥UnNoTo B
ChLOTBETCTBUE C YepTexa,
MpemexHeTe eKPAHA CLISIACHO
yepTexa. [ToBbPXHOCTTA Ha
waonauusTa He Tpadea Aa UMa
CNeay OF NONYANOBOAUM
marapuan.

3abenexka: He Hapanapaiite
naonaunaTa NOMUCTETS OT
HepaBHOCTYU.

201
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B. Kaben ¢ expax OT NeHTy
OTpexeTe XWIOTO ChITIaCHo UspTexa.
Npemaxyere BpHILHATA OBBHBKE HE
Paacrostve o1 180 mm. MpemaxHeTe
RONYNPOBOAWMUN EKPAH Ha XUNoTo
Ao 50 mm OT 0Tpa3A HA BbHILHATA
ofsmeka. (10BLPAHOCTTS HA
wsonauuaTa He Tpabea fa uMa chean
0T NONYAPOBOAUM MaTepHan.
Zabenexxa: He Hapahsaesalite
HaonauvaTa, NoUNCTeTE OT
HepaBHOCTU.

OmeseTe H3ONALUMATA KAKTO ©
nokasaHo Ha yepTexa. MonTupaiite
gabenta oByska Ha HPOBOAHKMKA,
Taka 4e 0TeoPa Ha KabenHarTa
obyBKka ¥ BYyAKaTa g Ca Ha efHa
nuHuA, MowTupaitre kabensara
ofyBKa ¢ HHCTPYMeHT 3a kepboBaHe
32 anyMuk®il B CLOTBETCTRYE C
pasmepa nokasal Ha oByexata.
3afenexka: nanonspaiite camo
KePBOBBUHY HAKPaNHULM G ALIDRYIHA
#a Ha pab. NosLPXHOCT 7 MM.

Yeuiite efittt CNOW yNnbsTHWTENHA
newra fdepeenal ¢ Manxo
NPUNOKPKBARE W SIOKA pasTAraHe
OKONOKpaS Ha Ha BhbHIHaTa
obevaka 60mMmM.

Mouncrere v oBesmacneTe
U30NALMATA Ha M¥uraTta v
ofyekara. lposepeTe nosuUuaTa
Ha (hasuTe ¥ NOCTABETE CLOTBETHO
mapkupataTa Tppoa BhPXY
¢azvre,

PukcUpaiite IBISMUTENHOTO BhXe,
Taka, Ye npubnnanTento 300Mm 43
ocraHe ceoGopgnna kpai. OtopMere
30mm nperpaga cpelly Brara KaTo
sanoyHeTe 10mMM NO 2| MACTUK
nenrara. dukcupanTe
3A3eMUTENHOTO BLXE G JleHTa.

HaHeceTte CHMKOHOBA CHAR3KA A0
¥pasl Ha usohauuaTa Ha
PASCTORHUE OT OKONo H0MM.

2325 0%
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Hanuxafite TancTo Ha anantopa
BbPXY N0Ar0TEEHIA kaben.
Mpeaswar kpait Ha apanTopa
TRAGBA Aa coUM KbM BTYNKaTA,
Otaopa Ha kaBennara oGyska U 1
BTYRKara tpabea na ca Ha efHa
TUHUA,

3abenexka: He nunaite
V30naLMaTa .-

A_Ekpad o7 Tenose

focTasers 3 expaHupauu Tenose
¥ [ npoMyileTe npes 6Teopa Ha
apantopa. Cuie He M yeusaiite
3aegHo

Bxpaiite cebpsamma wWhdT B
30aNTOPa M A 3aKpenere ¢
WECTOrpamMeH Ko,
3aBbpTeTEe ACKATO KITOVLT ¢8
Aachopmupa.

B. EkpaH o1 hehTH

BsemMeTe Kpan Ha Tenta u 8
npomyilere npes oTBOpA Ha
agantopa. Qe He A yauBalite,

25904

332 02
EPP-0470-2/00 Page 4 -

YBVAT® YNNLTHUTeNHA

neHvya /vepseHa/

MEMAY Kpan Ha BbHUMaT]
nsoRaumua ¥ aganropa

C Auiwknsa 26mm.

Cnoxere BOCTATLUHO
yorbTHUTENHA NEHTa, 3a Aa ¢e
MOGTUTHE M1ABEH NPEXoA OT
BbHIIHATA OOBMBRA Kbtk
ananTopa,

JanouHeTe or fonHUs Kpail Ha
NPEAXOAHO CADXEHATA NeHTa 1
YBMBANTE Harope YANLTHUTENHA
nenTa Mepeenal cxono kabena u
aganTopa Ha pascrosiue 120Mm
a 4 £

o~
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Toguumonnpalite Taka Tpubara, ve
yaccra ysnmac nexra Aa e HanbiHo
ROKpYTa ¥ CBMIATE G FOPENKa Karo
3anovyHeTe OT QOAY Ha rope no
nocoxa Ha agaropa,

HaHeceTe CUAMKOHOBA CMa3Ka BLHB
NPOX0Aa ¥ BLB BhTPEILHATA
HOBBLPXHOCT HA CBBP3RHUAT
a24anTop.

A. ExpaH oT Tenose

Yeuitre Tanoeete 3aeaHo okeno
Aynkata Ha aganTopa. flogourypete
TENOBETE € NNETEHKA KbM
uzonauuaTa, YeHiTe expanypalmTe
TENOBE BLHB lopmaTa Ha
3a3EMUTEITHO BbE.

SakaveTte cxobuTe B NpoXoas,
IuXHeTe aganTopa B NpOXoAa.

B. ExkpaH o1 nexTy

YeuiiTe Tenoeete 3aeHO OKONO
Hynkata Ha apantopa. Floacurypere
SAISMUTENHOTO BLKE KbM
W3onauuMATa ¢ NNeTeHxa,

UenTtpupaiite ckoBara KbMm
apanTopa ¥ A 3akpenere.
MOHTaXbT e roToB.

2328 01|
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MHCTpYKIMA 88 MOHTaX
EPP-0271-BG-12/94
Haonupauu
T-amanropu 3a
HalpexeHue ngo 24kvV
M 630 A 3a BTYJIKU C
pesta mo DIN 47636

Tun: RICS




MEGODMaUMATA, CHEDDKANA Ce B. HACTOAWATA MHCTPYKEMH ¢ NpeAHasHAUeHA 113 ONMUle TOUHMA METOHd 34
MHECTANMpaRe Ha TOSH HpoAykl. Hopamy ToBa, ue Raychem HAMA BHIMOKHOCT J1a KOHTDOMIpPA NMOICBUTE MM
EPYDH YCIODMA HAa MOHTaX , MOHTBODDT TPAGBA A4 Npyiara CoGCTBEHMA CM ONHT, KOTATO MHCTANMPA TOSH

IpOAYKT.

Raychem He noemMa OTTOBCPHOCT B CIIYYaM Ha NOBpeHM, BHh3HUKHAJIM B CHelcTBHE HA HelPABUIHO MSTUON3BAHES

Ha OpoOyKTa.

Buumannel

lipoduar Ha BIYIKATA:

Al

AFanTopsT ¥ TN2BATa He ¢3 eXpaHupaHil

[lpy nojamexo HANpEXEHNEe IOBBPRHOCTTA Ha UIOMAINMATA e OhAe ¢hlo NON
HalpexXeHMe, 2aroBa He TpAGBa Na ce Joxoceal

CriassalTe UpabuiaTa 3a pat‘)ora C BUCOKOBOITOBY, CHhOPBXEHNA.

Jabenexka:
MuHHMaNHRO PAICTOAHME MeX Iy ananTopure: 26 mm
MeXIy azanrtop ¥ seMs: 26 mm

Onucanyte afantTopy a ¢e MIMONIBAT CaMo IIpH DASMEpPU Ha BTYIKUTE
OTTOBADANYM Ha TeaM OT cxenty Al iy A2,

A2
\~‘__ T k.
ﬂe Mi12
@70 - - : - @48 @56 @70 ——G— - P46 @56
R ? A R f
i .
"

o <2, o - 30 _pig— 40 ]

12 fe———— 91,5 et Rl 90 — ]

260718 2307

08 MHCTPYXDMN

MomTax Ha Iiasala

Wanonasanre kadenuy oGyBKY ¢ MoAXoHAL] OTBOR,

OrcTpaHeTe OKMCa OT INOCKATa uact Ha oByBKaTa,

Cnep TipecoBaHe OTCTpaHeTe OCIipHie phodeTa,

Wanonsealite oByBKM ¢ HOMXOMAL XMMUYEH ChCTAB, AK0 € HYXHO - KalnaiiucaHu
MK SuMeTaANHN.

Ocrapere TVIaBaTta na MSCTHMHE Jipell Aa MOHTHMpATe agalltopa.

MouTHpajiTe CHaBaTa CHOpEXN NpMIIOKeHaTa oT Raychem MHCTPYKHMA.
CrpexMuKHTe, JOCTABSHY ¢ TIABATA He ca HYXHM mpy amantopa RICS.

IapaTa ChOBOXA XePMOTHINDAl ASINIeH Coj BhpXy o6yBKata, XOWTo TpAGEa
13 & Ha PAJCTOSHMe Hall-Maiko 50U mm oT [eHTHPa Ha OTBOPA Ha oByBKaTa.
AXO B XOMIUICKTA Ha afaiTopa MMa 3aKkAMHBawa Tphba, CRUATE A BHPXY
rliaBaTa 10 pazMeplre oT cxeMa B.

B (e — max.i05 PasMepu B mm

2509/1
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C Pasnonoxenwe Ha peTalinNTe B I'OTOB Monrax ®ma T-aganropa
T-apanrop

.4': 1] y’

RS R Y

&\\ "y \\\\\_f - B
. -" I

BAAYWATKA

]

BIYHKA ] UHET ¢ peada

TANO

Kafenna rmava  HamMaweTo o6uNHEO 0he
CMILMROHOBA [1aCTa Xpasg Ha
riaaBara Ha oxoqao 80 mm.
HamaxeTe ¢ npoBopmmMata macra
! HOBBPIHOCTTA HA BIIOKKATA,

BIIOXKA KPCHA Kpalt Ha auanropa ¥

Rl e IGCKATa 9acT Ha oByBKaTa,

0167

: IInxHete ryapata B TANOTO Ha OrBopsT Ha KalenHara o6yBxa OrcrpaneTs WU{Ta, OCTAHAN BDLB
apanTepa. IBaruar Kpai Ha B2 ¢ Ha el IMHUA ¢ TOBH Ha BIyNKara. 3apuiiTe updra Ha
aflafnTopa Ha Couy BTYNKATA, MeTaNHATa BIOXKA Ha

afanTopa BLE BIYIKATA # IO
afanropa. sarersgere nofpe.

T

4 [Ipodui Ha BTynkara At

AR~

Hpodun Ha Bryniara A2

{ = y
' @?% AT
EPP-0271-BG-12/94 Crp. 3/4 %
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HamMaxere C¢hC CHIMKOH
BIYNEATA ¥ BBIpemHATA
NOBBDXHOCT HA AJalToOpAa.

HaMaxeTe OBMIHG ChC CHAMKOH
KOHMUHATA HOBBHLXHOCT Ha
SANYUIAAKATA Ha aJalropa ¥
BhIpelHATa MY JIOBBPXHOCT,

Hampxafize aganropa BBPRY

BTYNRATA. BRapanTte waibara u
rafxara. 3arermere ronAMara
rafka ¢ ycunue, DOKa3aHO KoY.

Brynka Pesba Cuma Nm
min max
Al Mi6 50 70
Al Mis/MI2 35 40
A2 Mi2 35 40

3apuiiTe 3anyllankata B amal-
TODA. 3aBMBAHETO CTaBa C rojag-
MO VeunMe. MOHTaXbT € 33aBBD-
lHeH HpY yeeulapge Ha I'olaMo
CBIIPOTHMBIIeHMe, He NpeHATA-
raftrel Usgspuadire BpbRUMLIA-
TA, 33 04 OCBOGOAUTE Bh3IyHIHO-
TO HansArage B afanrtopa,

MocraBere BEpPBYMLIATA B OTBCPA

HA apanTopa, KaKT0 € JI0Ka3aHo
Ha CXeMaTa,

CxenmaTa HOKassa 3aBhpIleIn s
afanTop.

OT0rpaHeTs  BOHUKM
OTHanLu B 7
¢hOIBETCIBHG Che %
CANMIADHUTE HOPMHM.

© Raychem EPP-0271-BG-12/94

Raychem

Raychem Bsnrapius
EP3ET HMHHXEHEPHHF
Byprac

XK Bpars MunapHHOBM
611,57 BX.4A an.3

rendaxke 0035 956 37102
Ten. 0035 956 34198




Raychem — Bunrapha
Byprac 8000

EP3ET WMHXEHEPUHI
*&."Bpara MunagnHosn”
Bn.67, Bx4A, ev.1
Ten./draxe-0035 956 34198
Ten.idare-0035 956 37102
GSM -HD35 988 638903

Raychem

Hincrpyxumst 3a MONTAXK
ESD-3824-BG-4/05

KaBGenuy rnasu 3a kadenwu
¢ mracrmacoBa M3onauus
6e3 OpoHA, 3a HanNpexeHue
o 42 kv

Twun: POLT

o
% e

Tyco Electronics Raychem Gmpfh, O
Energletechnik éggg 4;-‘?\}5’-‘
Finsinger Feld 1 % K g
85521 Otiobrunn @z
Talafon: ++49-80-6083-0 %é -
Telefax: ++49-89-6006345 Q

©




Apepn paboTa

YBepete ce, 4e KomMAnekTa, KoiTo #3nonaeare cLOTEETCYRA Ha xabena.

Coepere eTUKeTa Ra KOMNASKTA LU SATNABHETO HA WHOTPYRUMATA.

BHYMATENHO NPOMETETE VHCTPYKLMATA M CNIEABAIATE OTPUKTHO GTBIAKKTEe HA MOHTEXA, 38LUIOTO & BLIMOMRO Aa
© HACTLAKNA NPOMAHA B KOMROHEHTHTE WAV NOCHEBHOBATENHOCTTA Ha ONePeLMNTO CROA NOCNEAHKA MOHTEX,
KOWTO CTE WIBLPILBANIK,

OG5 NONOXKeHUA

[TpernopLusa ce U3NON3BaHETO Ha AponaH-GyTaH.

Perynupaitth ropenkara Taxa, 4e aa npeobranasa MexMaT, XbAT NNambK.

Vabarsalite oCTPOBBLPXMA, CHH NITAMEK,

[pLKTe rOPENKaTa HAKNOHEHa B NOGOKATA Ha CBHBAHG Taka, 4B 8 NOAPABA CTYABKNTE HACTH HA TpLOara.
[iBwKeTe nnaMbra HeNPeKRCHaTo, 3a Aa WabsTeare nperapane 1 HarbpusaHe Ha TpLBara,

MOUUCTETES C PASTEOPUTEN BCHUKY HACTY, KOUTO LB KOHTAKTYBAT C TEPMOTORMMOTO NENUNO,

CRasBaiTe WHCTPYXUMKTE 3a paboTa CLG CHOTBETHWUA PASTBOPHTEN.

INph pazane Ha TPLOUTE U3NONIBANTE OCTLP HOX U wabareaiite 06PA3YBAHOTO HA PLOVETA N HEPABHOCTI.

CBUBAHETO HA BCAXA TPLEA HIBLPILEANATE, KAKTO € NOCOUCHO B8 UHOTDYKUUATE,

Y6enere ce , ye TpLGara ce e cBuna A00pe No OXPLIHOCTTA Ha kaGena, npe/iy A NPOABMIUTE CBHBAHETO
HAANLXHD,

Tpubara Tpabsa Aa ce cBUE IMaAKo, 683 HarbpYBanua v NPOhUNLT HE BLTPELLHUTE ENEMEHTH A8 UM
aotpe,

WipopmauuaTta, GAhDXALLA 08 B TaIl HHCTPYKUUA & NPeAHasHAYEHE Aa ONWLie TCHHUA METOA HA MOHTaX
va ToBa nagenue. Flopagu Toa, ve Tyco Elecironics RAMA BL3MOKHOCT 8 KOHTRONUPA NONESBUTE MW ADYTH
YCNOBHA HA3 MONTAX, MOHTLOPHT TpABBa Aa ApHnara coGCTEEHUA G ONUT, KOTATO MHCTAnHpa TO3W NPORYKT.
Tyco Electronics 8¢ HOCH OTTOBOPHOCT B Cfly4au Ha NoOBPeAa, Bbh3HUKHAMA B CREACTBKE HA HENPaABUNBH
monTaxd

Raychem e sanasexa mapxa Ha Tyco Electronics.
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MogroTopka #a kabena

A. KaBen ¢ expan oT Tencee

TaBnuia 1
L L
3AKPHTO  OTKPHTO

Tun {mm) fmm]
POLT-

i2 240 240
17.5 240 280
24 280 380
36 : 380 440
42 440 500

OTeTpaHeTe NONYNpOBOAAMNS
ekpaH Ao 40 mm ot obBKBKaTE,
MoaLPXHOOTTa Ha M3oNaLMATa 2la &
aBCosIoTHO YHCTA OT NPOBOAHMN
yacTaLw. 3arnageTe HepaBHOCTUTE.
3aBenexka: He HapanaBaliTe
usostatjuaral

A1

Bavpax or

10428

Orerpakere 0GBUBKATA N0 pasMeps
L (TaSnmya 1).

MMouncrere kpanA Ha obBHBKaTa KA
100 .,

HapwiiTe veppenara
XepMOTHIKpailia NeHTa BLPXY Kpas
Ha obBMBKaTa. ‘

OpexeTe HaoNaLusTa no pasmepa K
Of cXemara,

a. NipecoBy oBYBKY

Pa3mepnbT K fja He HaaBuiasa

110 mm,

MonTupaiite ofiyerara,

b. BHHTORY 0OYBKH

MoHTvpaiire oByekara. Hateradte
psata BonTa pasHOMepHO A0
OTKLCBAHE HA FRABYTE UM,

OroHere TenopeTa Kb obBUBRATE U
v nonoxete Bes kpLoTocBaHE
BbpXY \YepBeHara nexta.
MpebpbpxeTe MM ¢ GaHgek OF T8N Ha
80 mm ot gpan Ha obsvsKaTa,
Onnerers TeNOBETE B 3830MUTENHO
XHno,

OFRoro Kpasi Ha NONYIPOBORHMMA
eXpaH HaBuiTe JIeHTa Taka, Ye ga
nokpuete 20 mm oF expana u 10
mm OT N30NAUMATA,

PaanwpaliTe nedrata go oKone
OAOBUHATA OT NhpBOHAYANHATA W
WWpHHA, KaTo ¢o CTReMWTe A8
fIoNyYnTE TEHBK W OKH Ll BLpXY
naonayusTa,

A3
| Haonauua

[tonynposo-
AVIM ekpan

A4 a__.

213214
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NMogroToska Ha kaGena

B. KaBen ¢ ekpau o7 nedtH

Tabnnuua 2
L L

JAKPUTO  OTHPWTO
Tvn {mm} [rem]
POLT-
12 250 250
17.5 250 280
24 280 390
36 380 450
42 450 510

OTCTpaHeTe NoNyNpeBoaUMus
ekpaH Ao 60 mm ot obeuskara.
NoebpxHooTTa Ha NIOAAUUATE A8 ©
aficonioTHo YWeTa OF NPOBOANMK
yacTuly. Baranets HepaBHOCTHTS.
3aGenexka: He Rapanapalite
naonaykatal

Expan Ha XUIoTo

ExpaH 0T ReHTH

[IOMHOTH
100 min

L Bie e ooy

B1

TeneH Ganaay

Otetpariete ofblBkaTa no pasmepa
L (Tabnutja 2).

OTCTpaneTe MeTaritun expa 10 20
mm oBeuBKaTa.

{Toukcrere oGBKEKaTa Ha 100 mm.
HasuitTe yepseHara
XepMeTnavpallia figkTa BuPXY Kpan
Ha aGBuBKaTa.

Otpexare usonalunTa nio paMepa K
OT cxemara.

a. Npecory oByaru

PasmepsT K Aa Ho Hapswiapa

110 mm.

MoHTupaitte 0OyBKata.

b. BuntoBK OBYBKN

MowTupalite oByexkata, Hataraite
neara Gonra papHOMapHo 1o
OTKBLCBAHE HA TNaBUTE UM,

Duxcrpaite 3aI8MHTENHOTO BLXe
KbM METanHWA eKpat upes
sanonBaHe KNW Apyr NpueT MeTog.
BoaHaTa Gapyepa ja ferte Bbpxy
yepBeHaTa JIeHTa,

C Ten dikcupaiTe 3a3eMUTENROTO
KO Kisht 0BBHBKATS
HENOCPEACTBEHO MoK YepheHaTa
netTa.

OKone Kpaa Ha NONYNpoBoLUMUA
eKkpaH HapwifTe nenTa Taxa, ve fia
nokpueTe 20 mm or expaHa ¥ 10 mm
OT Visonauusra.

PaanbBalite neHrata 40 OX0N0O
fionoBUHATA OT NLPBOHAYanHaTa U
WHPYHAE, KaTo C8 CTPEMMTS /18
TONYYUTE TRHEX 1 (pvH pbb BupXyY
waonayuaTa.

B3

waonatius

60

BansnpBawla
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WspabBoreane va rnapata

] . : . .i
6 P wsaon| |7

1049 Qa 8 1650 _Cb
YnLTHABAHe Ha kaGenHara Mogepefire xafennaTa obyska W 3aricyHeTe cBUBRHETO Ha Tpblata
ofyBKa: Hanbxaite TpLbara fo GaHpaxa or BLPXY Xpan Ha NenynpoEoguMiR

Msnonapaiire YepaeHa fnenTa TR,
XepMeTHanpanTe AONLIHWTSNIHO

kabennaTa oByBKa hpU chefiHnTe
HanpaxeHue/ceueHue,

i2kV: 10 - 26mm?

17,8kV: 16 - 26mm”®

24kV: 25 mm?

36kV: 3550 mm?

42kV: 35 - 60 mm?

KaBennata rnapa 3a MOHTAX Ha
3aKPUTC e roToBa

3abGenexua: Cner MOHTaX Ha
FNaBara BbPXY LMHaTa 8 XenarelHo
rnapaTa jja ce Harpee JoNuHUTEnHO
RO WaTHYEHETO Ha 3eneHa maca oT
BETPAIUHOCTTA.

QOcraBeTe A Aa WiCTHHe, npedy fa A
NOANOKKTE Ha MexXaHWMETkH oTpec.

ekpaH. MpoALITKETE CBUBAHETO KM (
xaBenHara oGyBKa N HaKpan ~ KoM

xaGena.

LintbphTe Ha cxemara noKassar
MOCHeA0BaTENHOCTTA Ha CBHBaKe.

3a MOHTAX HA OTKPHTO!

Chbuiite cTpEXNUKINTS ND pasmephTe
oT Tabnuuara Ha CTp.6.

3anouneTe cBrBaleTo oT Halk-
HONHETE CTPEXWUKA.

9

1052 50
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Bpoi crpexsarit Ha satno
KV 39KPHTO OTHPMTO
12 o 1
17.6 v 3
24 0 3
36 0 4
42 a 4

MuHuManen paaKyc Ha orbBaHe W OTCTORAHUA

r
D {

Min. orcvoAnus Max, Hanpexetne 8 kV

12 17,5 24 | 36 42
a BbagyHy [To MecTHUTE criecudyraunm
b /Py Dfaema B mm 16 20 25 35 45
d Mexay cTpexuukiuTe B mm 10 16 .20 25 35
r {min. Paguyc Ha orbBate) =15xD

Mon#m, OTCTPaHeTS BCUUKK o
OTHanbUK B CLOTRETCTBHE G 1~ WA
EKONIOTHUHNTE U GARUTYAPHY @ "

HOpMK

ESD-3824-BC-4/05 Crp. 6/6




8 Modular slze for 10x38, 14x51
1 and 22x58mrm fuses

protection against accldental

sealable cover {or operators’s

Finger sale - 1P20 1EC degrea of

coniact with lve parts and with

afety

8 Verston with status indicator to
quickly deferming If the fuse is silli

PaGE

! operative or neads to be replaced
: B UL and C8A certified versions.
Fuse holders B -
AG TUSE NOIBEIS..cornrerr e cnrersarreneens 12 - 2
DC fuse hotders for photovaltaic apPHEAHINNS........cvvriie e e e esrassssesssresrnsesrseesns 12 % 8
Fuses far photovaltale applIcallons ..ot e s asa s seerisenarrennes 12 = 3
ACCBBROTIBS tvuiirnscamcorisinnrinrerrsnerrtrersntstusnsannstrareinsrerasssnsssbrnrsnrransensnrsnrrstssirsssrbiorsassanresses 2 * 3
DIMENSIONS .. i e e s s s ssessresr e seerrenes §2 0 B
WIKING QIAHFAMS .\uivriiveireeriir i cirer s rrsnnsressrarernssrerstnsessssntssssrrsnssaverrrrssresssnsearsssennrenses 12 = &
Technical CharacletISHES .o e rre s e vrsrer s rers s eesn v sr s crrsrererrs s rnenns 12 < B

oo




AC FUSE HOLDERS

» Vorslon without indicalon:
1P, 1Psl, 2P, 3F, 3P+

* Varslon with indlcator: 1P

+ For fusas 10x38, 14x561 and 22x68mm
{EC class 90 or aM.

» Rated corrent: 32A, S0A, 1254
* Rated vollage: 620VAC,

DC FUSE HOLDERS FOR
PHOTOVOLTAIG APPLICATIONS

* Verslon without Indicater; 1F, 2P
* Verston with indieator: 1P, 2P

* For 10x38mm |EC class gPV fuges
+ Rated current; 32A

+ Rated voltage: 1000VDG

* &G utllisatlon category: DC20B,

=i sl
AG FUSE HOLDERS GLASS CE FOR
NORTH AMERICAN MARKET

» Verslon without Indicator: 1B, 27, 3P
+ Version with Indicator: 1P

* For 10x38mm UICSA elass CC fuses
+ Rated current; 30A

+ Rated voltage: 500VAG.

DG FUSES FOR PHOTOVOLTAIC
APPLIGATIONS

+» 10x38mm, EC class gPV
+» Raled current: 20A
+ Rated voltage; 100QVDC.




Fuse holders
AL fuse holders

o t“ holders UL Recog
and 0S4 certified

;]
© B2 A...

Ny

_|=5r22;c68:ﬁm fuses.
125A rated qurrent at 680VAC,

iF ik

TSR

1P - 1 20167
1P YES 11 1210467
1Pl | 2 6 0354
2p — 2 6 10334
=1 3P — 3 4 10500
3N | — 4 3 |0720

© Not cerlilied,

FBM B1PL

Fuse hoelders UL Listed and
£SA partified far class GB
fuses for North American

1 12 10070
1 12 | 0072
2 6 |00
— 3 4 10210

NOTE: UL Usted 2nd GSA conified a5 “Fuseholdess, Canridpa Fuss™ foruse
wih Class GG fuses. Intexrupting fating 200,000 Anps rns symmsirical

Volags ratle B0GY. Correrd rating 3CA




Fuse holders

DG fuse kolders for photovoltaic applications.
Accessories

o

Fuse !es for photovolatic
appiications

For 10x38mm fusas,

324 rated current at 1000VDG. {
[P — |t |12 [oos4  hefers
P Yes |1 12_10.085 %:EOGU;EE
P — 12 |6 joam =
2P ¥es |2 |8 10130

Fuses for photavoliaic
applications
o
FEO1 D...

-

- ~ Hecessories

FBX 00 FBX 01

51 Three-phase connection
1ssbat, for 57 modules
 fotal, TV3.8M long

One-pole terminal for 25 0010
26mm? max conductor

One-pole terminal for 25 |0.020
Omm? max conductor

FBX IS End cap for FBX05 busbar [ 50 | 0,004
© Not sultabls fo} FBOT 81N, FBOT B2P FBO1 BIP and FBOT BIN types.

£
FaX11

Fuse holder assembly In muttiple pole configuration

O Rt sukable for FBO1 BIN, FBOT 825
801 B3P and FOO1 B3N types,




Fuse holders
Blmensions fmm (in)]

FUSE HOLDERS
FBOTA,.. FBOTB... FBUIC... FBOTB..,

FRO3A...

1075 (4237
L—ris a8}

FUSES

Wiring diagrams

R

1P 1P+N




Fuse holders
Technical characteristics

=oval

——oiBotHe

ey S —mchnEny e
TYPE FBMA.. | FBOI... { FBOZ A... i FBO3 A... FBOT E... FBO1 1.,
Rangs Al Class CC {AC) bG
1EG maximum rated current In 328 ] 50A ! 126A 304 324
1EC maximum rated voliage n BOOVAG; G90VAC GOOVAG 1000V0G
400VAC ©
{EC utllisation category AC228 500V; AG21B 690V; AG218 620V ACZ28 500V, BC20B 1000VDC
AG22B 400V 0 AG218 690V

Maximum power dissipation W ] 5W 9.5W W 4W
Derating factor of cureent in 20°¢ 1
for different zmblsnt termperatures 30°0 0.95

A0°G 0.8

50° 0.8

G0°C 0.7

70°C 05
Derating factor of current In -4 1
for side-by-side fuse holders - 56 08
n° poles o 0.7

210 05

Voltage for status Indicator 120...690VAC ] 230...690VAC ] 120..600VAG | 850..1000V0C
CONNECTIONS
Maximum tiahtening torquse 2.5Nm; 2Hm © / 225hin 3Nm / 261bin 4Km / 351bin 2.5Nm / 22lbin
Maximurn conductor Hexible/stzanded ixi6mm; 1-16mmi @ / BAWG ix2Bmmt /GAWG | 1x35mm?/ 2AWE | 1x18mm?/ BAWE | ix16mm? / 6AWG
6ross secllon rigid/solid 1x26mem®; 1-18mmt @ / 8AWG 1x35mme / BAWE | 1x50mm/ 1AWG | 1x25mm?/ 10AWG | 1x26mmt/ AAWG
AMBIENT COMDITIONS
Operaling temperaturg 20, 470G
Storags temperature ~40.,.+80°C
Haximum altitude 3.000m
Oparation position Any
Fixing On 36mm DIN rall (EGEN 60716)
O Vahues vaibl onty for FBO1A 1M ypa,

TECHNICAL CHARACTERISTICS FOR FEO1 ... FUSES

T¥PE Ratad current Power consumption at 0.7 In | Power consumption at In Brearcing 1% Total i* at 1060VDC
Al At W] [A%] {A%]

FE®1 D 00200 2 0.62 1.54 1.78 6.5

FEO1 D 60400 4 0.72 1.84 3 11

FEO1 D GOBOD & 0.96 24 85 32

FEQ1 D GO800 [ 1.02 2.55 25 93

FEOT D 01000 10 1.03 2.58 11 52

FEO1 D 01200 12 1.04 286 26 {16

FEOT D 01600 16 1.08 27 33 152

FEO1 D 02000 20 1.16 2.8 85 390

TIME-CURRENT CHARACTERISTICS FOR FEO1 D... FUSES

10000 -

ENER L.

88
=

-3
[

!
, ia [

KL

s

PREARGING TIME [3]




- otpumnanen guctpubyTtop Ha Ten: 02 9733373
Kumtex Buharapus COL f2y&r Electronics thaxe: 02 9733370

1113 rp. Codhua kaBenn, TpaHehopmaTopy, web:www.kimtech.bg
yn. Akap. Meoprys BoHues No 20 enexrpooBopynBaHe e-mail: office@kimtech.bg

Onucanune Ha TUNa
38 KnemeH Brnok ¢ 3 eAHONOMOCHY NpegnasnTes paseguHnTen ¢ HUTUHADWMHN
cronAemMy npeanasnTeni

HaumeHosaHueTo Ha knemHus dnok e MK7TK3P

Knemuua 6nok e cheTased o1 76p. paseanksaemu knemu Tun URTK/S u
KOMMNeKTOBaH ¢ BOMLITHUTENHN akcecoapu keM TaX, 3 GpoA efqHONOIHOCHM
npegnasuTen paseauHutenn tun FBO1B u 3 6pos UunvHAPWMHK CTORSIeMu
npepnasuteny 10x38 4A, cbrnacHo usncksaHusTa Ha UES3 Bbnrapus.

Pasepuusiemure knemu URTK/S n TexHuTe akcecoapu ca npoussegeHu
oT Phoenix Contact GmbH # ca cbe crpaHa Ha npousxog Fepmanms.

Mpefnasuten paseguHuTenuTe ca npousseaeHn ot Lovato Electric v ca
ChC CTPaHa Ha npousxon Uranua

Knemute, akceoapute UM, npepnasnTer paseanHuTesiuTe 1 crorsemmuTe
npegnasureny ce ApovsBexXaarT B Knemed BroK cbriacHo nanckeanwaTa va YE3
Bwrrapus,

Moanue u nevaft,
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e lectric
LOVATO ELECTRIC S.P.A.

Via Don E, Hazza, 12

24020 Gerle (3G} ilaly

Tel: +34 035 42821414

Fax (Mational) +38 0354282200
Fax {international) +39 0364282400
£-mall: info@LovaloRletide.opm
VAT ID No. IT 0192130016477

Questa dichlarazione &
conforme afla Nonma
Europea EN45014 "Criter}
generali del fonitore®,

Le basi per tall criteri sono

+ documenti internazionali ed
in parlicolare fa Guida
ISOAEC 22 "Information on
manufacture's declaration of
conformity with standards or
other lechnical specifications”

Fhis declaration of
cornfformily is In compliance
with the European Standard
EN 45014 "General criteria
for suppliers declaration of
conformity”.

The basls for the criteria has
besn found in intemational
documentation, particularly
In: ISOAEG Guide 22
"Information on
manufaciure’s declaration of
gonformity with standards or

_ ofher technical spegifications”

Revisione:
Reviglon

Nol (denominazione del fornitore) LOVATO ELECTRIC S.0.A.

We (supplier's name)

(indirizzo) Via Don E. Mazza, 12 - 24020 Gorle - Bergamo - ITALY

{address)

dichiariamo sotto la nostra esclusiva responsabilita che | prodotti
declare under our sole responsibility that the products

Portafusibili FB..

Fuseholders

(nome, tipo 0 modelio, lotto 6 numero di serie, possibitmente I'origine e la quantita)
(name, iype or model, bafch or serial number, possibllity sources and number of ltems

sono conformi alle seguenti direttive
are in conformity with the following directives

Direttiva Bassa Tensione nr.2006/35/CE
Low Voltage Directive no.2006/95/EC

Direttiva Compatibilita Elettromagnetica nr.2004/108/CE
Efectromagnetic Compatibility Directive no.2004/108/EC

Questo & documentato dalla conformita alle norme
This is documented by the conformity with the following standards

EN 602691

{Ticlo efo numero e data dl pubblicazione della norma o di alfri documenti normativi)
(Title and for number and date of Issue of the standard or other normative doctiments)

Gorle, 04/03/2011

{luogo e data)
(place and data of tssus)

?@r@@ ‘

Product Manager

Ing. D. Perani

{Nome e firma della persona autorizzata)
{Name and signature of aufhorized person)

LOVATO ELECTRIC S.p.A &




TEST REPORT N°RE-110516-2_EN
- onty for Internal use - Page:1to7

DEVICE UNDER TEST ... iviicrar
MANUFACTURER

TYPE OF TEST.....cnimviremmverserirsmnins

DATE OF DEVICE RECEIPT.............
START / END TESTING ....ccovvvineinene

SAMPLES STORING........ccconnverinnnens

COMPILED ....ccomvritnnrerirnens
APPROVED ......ccoovviriniirrrann

Fuse holder FB01B types
Lovato Elactric 5.p.A.

Temperature rise test on FBO1B fuse holders

2710412011
2010412011 - 13/05/2011

B Eliminated / returned to customer [ Sterage :

PURPOPSE OF TESTING....cccoo v s
TEST SAMPLES ....cv i mve e e s cre it st ins b bt e s v srn aenn e 2
TESTMETHOD... oo e sin vt st v s e e el
TEST PROCEDURES ... sssesan s st s sissssns 2
TEST RESULTS .ootiveciitrems e s ittt srasss e s e st im0
TEST EQUIPMENT .oveiviienins e i v nnvcs v ene s
REMARKS & ANALYS ... oo vvniin i e e iennnd 9
ANNEX ..o ertreecatnrbhe R LR b e AR e AR et 6

e S S ol

16/05/2611
STAFF LPR
RESP. LPR

HOORRG
LPR 1031 {REVLDY)




TEST REPORT N°RE-110618-2_EN
- only forinternal use - Page:2107

1. PURPOPSE OF TESTING |

Requested test (according to the customer specification);
Temperature rise at 680V — 32A on FBO1B fuse holders

Test purpose:
*Verify the good function of FB01B fuse holders .

Test target;
Pass the test,

2, TEST SAMPLES

N. 1 FBOB1P fuse holder - 32A (10 x 38 mm), batch production number ,..!
N. 1 FBO1B2P fuse holder ~ 32A {10 x 38 mm), bafch production number "
N. 1 FBO1B3P fuse hoider - 32A (10 X 38 mm), batch production number "

3. TEST METHOD

IEC 60947-3 (2008-08) Ed. 3.0 + JEC 609471 Ed, 5.1 {2011-03}
Temperatura rise (§ 8.3.3.1}

4. TEST FROCEDURES

Temperattie M88 ..o resrnmenrssens Test instruction LPR 051-1, rev, 4, dated 11/10/2010.

¥ : =
not available
! not available &3 g
¥ hot available €3 iy
2 5 ge
The testresults are related only to the exemplary fested and listed undeNifeTest-Safopled/. Ry
i %
TS LABORATORIO DI FROVA LOVATO ELECTRIC 5.P.A. - VIA DON EMILIO MAZZA, 12 - 24050 @Lﬁé‘é)

LPR 163-1 {REV.03)




TEST REPORT N°RE-110516-2_EN

aioctric - only for infernal use -

Page:3i7

5. TEST RESULTS

6.1 TEMPERATURE RISE

5.4.1 WITH LEGRAND FUSE 32 A gG 400 V

Sample UNAEr €8t.........ovvmesecsressssossesssans N. 1 FBO1B1P - 32A

N. 1 FBO1B2ZP - 32A
N. 1 FBO1B3P - 32A

Test conditions

Ambient temperature...... s 21C

Relative RUMIif .ov oo 46 %

INStRllatlon ..o e reecnn e eaendl VETERGEE Way, on DIN RAIL 35mm

Dala sheet fusible used:
- Suppller eorsernerersnarensen LEGFANK
 COUB rvecreieriteee s taes s an e srsnnes cod, 133 32

Test parameters

Wirng of the main clreult

- cablas section £1ength ... e 80mm*/1,0m
« screws tightening nominal forque ......... 20+26Nm
- screws applied tightening torque ... 2,0 Nm

Supply of the main circuit

= rated sl e, lth=25-32 A
«  test current
- supply frequency

Test results

See next page.

MODULO
LPR 163-1 (REV.O8)




TEST REPORT N°RE-110516-2_EN
~ only for intermnal uss - Page: 4107

—elactric

Temperature Hse main clreuit
T Eemat 3"—‘-’&‘% e e ';;}- %ﬂ__ﬂ"_‘.:-—‘i"_‘f_?g_ =3

bl gjlver plated-brass terminal

MODALG LABORATORIO DI PROVA LOVATO ELECTRIC S.P.A. - VIA DON EMILIO MAZZA, 12 -~ 24020 GORLE
LPR 031 (REV.03) §




— elactric

TEST REPORT N°RE-110616-2_EN

- only for internal use -

Page:5t07

8. TEST EQUIPMENT AND INSTRUMENTS

6.1. TEST EQUIPMENT

S tna e e

Rceate i e

ST AN R T

Thermohygrometer Ambient femperature LPR 165 2711072011
Thermohygrometer Retfative humidity 10 + 80% LPR 165 271072011
Termometric instrument Temperature rise =30 + +200 C LPR 201 10/01/2012
Termocouple T type Temperalure rise <30 + +200 C L.PR 201 10/0472012
Termocouple T type Temperature rise =30+ 4200 G LPR 201.13 10/01/2012
Current {ransformer Main clreuit current 1.004/50 A LPR 155 11/05/2014
Digltal multimeter Main clrouit current 10A LPR 55 1170512012
Digltal multimeter Drop voliage mV - Autom. LPR 125 11/06/2012
gr’;:f::""memc sorew Main terminai screw Uightening | 6,0 Nm LPR 231 0700112012

7. REMARKS 8 ANALYS

Temperature rise test 600V — 32A: test passed

The test resulls are related only to he exemplary tested and listed under the “{ost samples”,

HODNLO
1FR 091 {REV.SD)

& i
{ABORATORIO DI PROVA LOVATO ELECTRIC 5.P.A. - VIA DON EMILIO MAZZA, 12 - 24020 GORLE ‘%



TEST REPORT N°RE-{10516-2_EN
- only for internal use - Page:6107

8. ANNEX

Picture 1: Temperature rise ~ fest setup

i
1
!

Picture 1a: Temperalure rise — fest setup

=

|

[T
LPR 1681 (REV03}




TEST REPORT N°RE-110516-2_EN

- only for Internat use - Page:7107

Picture 2: Catalogue Legrand fuses
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othutinanex aucrTpubyTop Ha Ten: 02 9733373
Kumrex Bbrrapus 00[ €eye265 Electronics thaxe: 02 9733370

1113 rp. Cotpus kabenu, Tpancdropmaropy, weh:www.kimtech.bg
yn. Akaa. Feopr Bonues Ne 20 eneygrpoobopynBaHe e-mall: office@kimtech.bg

ChuCHK HA NPOBSAGHUTE M3MMTRAHMS Ha KNeMeH BoK ¢ KneMy 38 MeAHM NPOBOJHULM
oT npoxoaeH Tiun 1P, 3P n 3P+N

1. WanuTeade nokavusaHe Ha TemMnepatypa.

13.01.2016r.
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SPECIFICATION OF THE CERTIFIED PRODUCT

Product data
product

trate name
types

materlal
mounting

Additional information
Markings

terminal biocks

PHOENIX CONTACT

URTK/S-BEN BU, URTK/S-BEN, URTK/S,
URTK/SP, USLKG 10, USLKG 6N
thermoplastic material )

top hat rail 36 mm (EN 50022) and G-profile
rall 32 mm (EN 50035)

Trademark, fype designation, rated conneetion capaclty and rated Insufation voltage are

indented in the Insulation material,

Product data — type USLKG 6N
rated conneclion capacity
connectable conductors

description

Product data - type URTKIS
rated vollage

rated connection capacily
connectable conductors

rated impulse withstand voltage
description

NV, KEMA

& mm?

one conductor

0,2 - 10 mm? solld

0,2 - 6 mm® flexible without ferrule
0,26 - 6 mm?* flexivle with ferrule
two conductors

0,2 - 2,6 mm® solid

0,2 < 2,6 mm? flexible without ferrule
0,25 - 1,5 mm? flexible with ferrule
protective conductor terminal block with 2
screw-type clamping units, 1-pole

400V

8 mm?

one conductor

0,5 - 10 mm? solld :
0,5 - 6 m?* flexible without ferrule
0,5 - 10 mm? flexible with ferrule
two conductors

0,5 - 2,5 mm? solld

0,6 - 6 mm® flexible withou! ferrule
0,8 - 4 mm? flexible with ferrule

6 KV

disconnect terminal block with 2 screw-typs
clamping units, 1-pole

trachiseweg 310, 5812 AR Armhem, The Nethetlands
P.0. Box 9036, 6800 £T ARNHEM, The Notherlands
Telephone 431 26 3662850, Telofax +31 26 3514822
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ANNEX TO KEMA-KEUR CERTIFICATE 87.4117.13 page 2 of 3

Product data — type USLKG 10
rated connection capacily
connectabla conductors

description

Product data — type URTK/S-BEN
rated vollage

rated connection capacily
conneciable conductors

rated impulse withstand voltage
description

Product data — lype URTKIS-BEN BU

rated voltage
rated connection capacity
connectable conductors

rated impuise wihstand voltage
description

N.V. KEMA

8 mm*

one comnductor

0,5 - 10 mm® solid

0,6 - 6 mm? flexible without ferrule
0,6 » 8 mn¥? flexible with ferrule

two conductors

0,5 - 2,5 mn?® solid

0,5 - 2,8 mm® flexible without ferrule
0,5 - 2,5 mm? flexible with ferrule
protective conductor terminal block with 2
screw-type clamping units, 1-pole

800V

& mm*

one conductor

0.5 - 10 mm? solid

0,5 - 6 mm* flaxtble without ferrule
0,5 - 10 mm? flexible with fereule
two conductors

0,5 - 2,6 mm? solid

0,6 - 8 mm?® flexible without ferrule
0,6 - 4 mm?® flexible with ferrule

8 kv

disconnact terminal block with 2 screw-type
clamping units, 1-pole

500V

6 mm?

one conductor

0,5 - 10 mm? solid

0,5 - 8 mm? flexible without ferrule
0,5 - 10 mm? flexible with ferrule
two conduclors

0,5 - 2,8 mm? solld

0,5 - 6 mm?® flexible without ferrule
0,5 - 4 mm? flexible with ferrule

6 kV

disconnect terminal block with 2 screw-type
clamping uhits, 1-pole

Utrachisowsy 310, BB12 AR Arnhem, The Netherlands
P.0. Box 8038, 6800 ET ARNHEM, The Netherlands
Telephone +31 26 3562860, Telefax +31 26 3614822
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ANNEX TO KEMA-KEUR CERTIFICATE 97.4117.13 page 3 of 3

Product data - type URTK/SP

rated voltage : 600V
rated connection capacity ! Bmm?
connectable conduciors 1 one conductor

0.8 - 10 mm? solid
0,5 - § mm?® flexible without ferrule
0.6 - 6 mm® flexible with ferrule
{wo conductors
0,6 - 2.5 mm? solit
0,5 - 4 mm? flexible without ferrule
0,5 - 2,5 mm® flexible with ferrule
rated impulse withstand voltage . BkV
description 1 disconnect terminat block with 2 screw-type
clamping units, 1-pole

TESTS
Test requirements

EN 60947-7-1:1891 + C:1997-06 + A11:1997
EN 60047-7-2:1985 + C:1996-01

Test resulfs
The test results are lald down in KEMA test file 97.4117.13.

Concluslon

Tested by

Checked by

FACTORY-LOCATION(S)

Phoenlx Contact GmbH & Co,
Flachsmarkistrasse 8-28, BLOMBERG, Germany

M.V, KEMA

Urechtsoweg 310, 6812 AR Arnhem, The Netherdands
P.O. Box 9036, 6800 ET ARNHEM, The Netherlands
Telephone +31 26 3662850, Telafax +31 26 3514922




Annex to ISO/IEC 17025 declaration of accreditation

for registration number: K 006

of - KEMA Nederland B.V.
Calibration & Metering

Arnhem

This annex is valid from: 30-03-2010 o 01-03-2014

Replaces annex dated; 30-06-2009

Dutch Accredlfation Council RvA

Premises: n.a.
HCS Measured quantity, Frequency Best measurement Remarks
cade |Range capabliiities (k=2)
LF 00 {DC/LF Quantities
PP o :“;é;m... Y N SO DU
© |standadcals | T ) ’
Upto1mV 0,4 1V
1mvie fomy 310U D .
10 mV to 100 mV 3105y
100 mVto 10V 510°.U
T —?0 Vietoov ) 1.40%U a N
B 100Vio 1100V 240U o 1 ' .
| zener Reforence | -
Standards
1V and 1,018 V o 3 v ‘
10V ) 20 uV
o ngh Vo]tagew R ) ' ‘h}léaﬂe;uriﬁg. o
R e . ) T T —
LF20 |DC Curent o
o 10pAto3 A 2.10% N
3Ato10A 2,510°.f
10A1020A - et S




Annex to ISO/IEC 17025 declaration of accreditation
for registration number; K 006

KEMA Nederland B.V.
Calibration & Metering
Arnhem

of

This annex is valid from: 30-03-2010 to 01-03-2014

Replaces annex dated: 30-06-2009

HCs Measured quantity, Freguency Best measurement Remarks
code |Range capabilities {#=2)

20 Ato 100 A 140741

LF31 |ACVoltage T I B
60 mV to 1000 V 40 Hz 10 20 kHz 240U
80 mV to 1000 V 20 kHz to 50 kHz 340U
80 mV to 220 V 20 kHz to 50 kHz 44040

50 kHz to 100 kHz
220 V to 1000 V 50 kHz to 100 kidz 410°.U
220V to 1000 v 50 kHz to 100 kHz 2.10°.U
Lﬂigh Voltag ) Measuring -
1kV tot 6 kv 50 Hz 2.10°U
LF32 |AC Voltage Ratio | i

{(instrument
transformers)
Primary: (10-600)V 50 Hz and 60 Hz 310" Uy/Uy and 90 prad
Secondary: {0,1-240)V

LF33 |AC Current T e
0,1 mA to 300 mA 40 Hz to 5 kHz 31041
300 mA to 20 A 40 Hz to 1 kHz 3101
20 Ato S0 A 40 Hz to 1 kHz 6-10*1

LF42 |ACCurentRato | T L ambienttemp,
(instrument 50 Hz and 60 Hz
transformers)

Dutch Accredifation Council RvA




Annex to ISO/IEC 17025 declaration of acereditation
for registration number; K 008

of KEMA Nederland B.V.

Calibration & Metering
Arnhem

This annex is valid from: 30-03-2010 to 01-03-2014

Replaces annex dated: 30-06-2009

HCS Measured quantity, Frequency Best measurement Remarks
code |Range capabllities (k=2)
Primary: 5 A {o 6000 A
Secondary: 1A or BA
LF43 {High Current
i 110At6000A 60 Hz, 60 Hz 34044
LF50 |Power and Energy 10 mV to 1100V,
_Poyver ~ _ L i _ 7'10 rAto 100 A
01 pWio Tpuw 140%p 7
1pWto 1 kW 510°%P
1 KW tot 10 kw! 1-90P
10 kW tot 110 KW 210%p
3Wto 57,8 kW 50 Hz and 60 Hz 3107 on site to be peformed at
s ) ambient temperature;
voltage and current as
mentionsd above
3Wio 2,0 MW 50 Hz and 80 Hz 2507 measuring
| c0s¢ 20V to 1100V .
100 mA to 6000A
cos =0 to1
Reactive Power (p) | 50 Hzand 60 Hz 5107 60V to 300V
6 varto 1,8 Mvar sing 100 mA to 8000 A
Elactrical see (reactive-) power and
time
{reactive-) energy
LF§1 |PowerFactor |40Mztot00Hz | . ‘
cos@:0to1 00540.

Dutch Accreditation Council RvA

Page 3 of 7




Amnex to ISONEC 17025 declaration of acoreditation
for registration humber: K 006

of

KEMA Nederland B.V.

Calibration & Metering

Arnhem

This annex is valid from: 30-03-2010 to 01-03-2014

Replaces annex dated: 30-06-2009

HCs Measured quantity, Fregquency Best measurement Remarks
code |Range capabilities (k=2)
LF 6 Impedance (DC/LF)
LF 6 2 ” [_JE) Reslsta-nce “ Non-decadic values N
20 pQ2 to 50 o 310*%R
" lsoptotoope | o 0'R ) (
‘ 100;151050-!!(2‘ - o N 1 2 10 R S
7 |imewtome S es10%k |
B 10 Mm@ to 1000 me 740°R
1Q1t010kQ 510°%R
10kQto 1 MQ 110°R
imewtome | |1210°R ) T
] 10]‘\};2?;%00 MQ o 310°.R B - o
[roweetoke | |e0tR - [pecadioveles -
LF64 |Copadtance | o ]
T LF Capacitance .;ccuracy depends on N
10 pF to 100 pF 100 Hz, 1 kHz, 10 KMz |110%C dissipation factor at 1 kHz
B [ T T £ R
VLF 6_; B lnauotance ] i - )
| 4 mH to 10 mH |1z, (@00-t602)Hz 140
100 mH 100 Hz, 1kHz 1,592 kHz  [1-10°-L
tH 100 Hz, 200 Hz, 400 Hz [ 1.10%L
and 1 kHz
RF 00 |RF Quantities
RF30 |RF Power )
-9 dBm to +30 dBm 0,1 MHz to 4200 MHz 0 5dB
|+0dBmto+57dBm 04 MHz to600MHz 0,608
-0 dBmto=10 dBm |10 MHz 0 10000 MHz 05dB

Dutch Accredifation Councll RvA

Page 4 of 7



Annex to ISO/IEC 17025 declaration of accreditation
for registration number: K 006

of

This annex is valid from: 30-03-2010 {o 01-03-2014

KEMA Nederland B.V,
Calibration & Mefering

Arnham

Replaces annex dated: 30-06-2009

HCS Measured quantity, Frequency Best measurement Remarks
code |Range capabilities (k=2) :
-80 dBm to —10 dBm 0,1 MHz to 2700 MHz 1,14dB source < 2
Generating:
(0,08 - 3200) MHz
RF60 |Rise time (10% to 90%) 2402 .7 +200 ps 10 mVidiv to 1 Kvidy
instoims
TFO0O |TIME and
FREQUENCY
'—F;:Z 1 . Fre—qilency T 1Hz t:1 EGHZ T 5 10 o f T i
TE22 | Time interval 118 t0 oo 5AG™ 4+ 100 ns
TF32 _Hannoni-c b_igtoriion e ?1; o o
<o1% 20_Hzt025_kHz 310"
O’i%to1% 20 Hz to 2,5 kHz 1.10°
%toao% 20 Hz to 2,6 kHz smo3
10%t030% 20 Hz to 2,6 kHz 1407
30 % to 100 % 20 Hz to 2,5 kHz 310*
Part Il, Mechanical quantities and Temperature
Measured guantity, Range Best measurement Remarks
Instrument, Gauge capabilities (k=2)
PV10 [|Prassure (2)
Relative Pressure (10 to 10) kPa 310%p,+ 4 Pa mediym: air
(98to 100) kPa 310“pe+5pa
100 kPa to10 MPa 310“.p,
(10 fo 70) MPa 310%p,

e e s s g

Dutch Accreditation Coungil RvA
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Annex to ISO/IEC 17025 declaration of acereditation

for registration number: K 006

of

KEWMA Nederland B.V.

Calibration & Metering
Arnhem

This annex is valid from: 30.03-2010 to 01-03-2014

Replaces annex dated: 30-06-2002

HCS Measured guantity, Frequency Best measurement Remarks
code |Range capabilities (f=2)
Absolute Pressure (80 to 110) kPa 310%p mediurm: alr
(2 to 200) kPa 310%p+ 5 Pa medium: nitrogen
200 kPa to 10 MPa _ 310%p medium: nitogen
(10 to 70) MPa o 310%p medium: oil
TEOO |[TEMPERATURE,
HUMIDITY AND
THERMOPHYSICAL
PROPERTIES
TE 1 0 Reslstance —50 °C to 20 °C 0,02K
thermometers 20 °C to 50 °C 0,05 K
50°Cto 300°C 0,05 K
300 °C to 560 °C 0,16 K
550 °C to 850 °C 0,50 K
TEGO_ _I[:‘ET}PT UPIES e e _50 C to20 C_ — . 0*1_6~1(m;ww‘._~.-__.. --—-] including C.dJ. references
0°Ct050°0 016K B -
50 °C to 300 °C 0,16 K
300 °C to 550 °C 021K
550 °C o 650 °C 06K
G50 °C to 1000 °C 16K
TE40 |Liquid-n-glass 50°C1050°C 0,02K - '
thermometers
20°Clo80°C 0,04 K
650 °Cto 300°C 0,02K
Differential -50 °C o 200 °C 005K by = 60 °C
Temperature
TE41 |Selfindicatng | o
thermometers

Dufch Accreditation Councll RvA

Page 6 of 7
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Annex to ISO/IEC 17025 declaration of accreditation
for registration number: K 006

of KEMA Nederland B.V.

Calibration & Metering
Arnhem
This annex is valid from: 30-03-2010 to 01-03-2014 Replaces annex dated; 30-06-2009
HCS Measured quantity, Frequency Best measurement Remarks
code |Range capabilities (k=2)
Dry Block Calibrators | -20 °C to 650 °C (810* # +0,06) K
Writing thermometers |15 °C to 50 °C 05K
Digital thermometers ~ | -50 °C {0 20 °C 0,02K including C.J. references
20°Cto50°C 006K |
B T T ERErre FARTIRTANT S s st e s e e mmeen e e . B T . . FEFIY r d'
50 °C to 300 °C 0,05 K esolution 1 digit
300 °C fo 550 °C 0,16 K
550 °Cto 630 °C 0,50 K
830 °C fo 1000 °C 18K
Remarks:
The amblent temperature during calibration Is, unless specified otherwlse, for:
LF measurements @ (23 1)°C
TF measurements @ (23 = TG
Pressure measurements @ (23 + 2)°C
Temperature meastrements @ (23 % 2)°C
1) The stated best measurement capebiliies are based on the fundamental frequency of tha input signat.

if desired the distortion can be specified as a rang number of the harmonics.
(2) P2 P = Derty P I8 the Telative pressure, poas 15 the tecal air pressure, p bs the absolute prassure,

The best measurement capabliify Is the highest achlevable sccuracy for a glven measuring value or measuring range, expressed as the totat posifive and
negatlve measurement uncerainty. .

The uncerdainty Is calcutated according 1o EA-4/02 "Expression of the Uncerlainty of Meastremnent In Calibratien®.
Calibrations are performed inside the laboratory, unless specifled otherwise,

Dutch Accreditation Councll RvA







