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’ TUV approva|S . R 50190118 0003 TUVRheinIarC?d
€ Standard : TUV 2pfg 1169/08.2007.
€ Application : The PV cables for use at the DC-side of photovoltaic-systems.

€ Rating voltage : AC U 0 /U 0.6/1 kV.
DC 1.8kV (conductor-conductor, non earthed system, circuit not under load).
DC 900V (single-phase earthed systems).

€ Temperature range : Ambient temperature : -40°C to +90°C, Max. temperature at conductor : 120°C
€ Conductor : Flexible tinned copper conductor, Class 5 of IEC 60228.
Insulation : Black XLPO.
Jacket : Black XLPO.
€ Character : Flexibility , -40°C, UV resistance, Halogen free.
€ Flame retardant : Comply with IEC 60332-1-2.

Conductor Maximum . .
_ Overall conductor | AC test Insulation | Insulation
Outerside | yigmeter resistance resistivity | resistivity
Size Construction | diameter (Approx.) ) voltage (20°C) (90°C)
(Approx.) (20C)

mm? no./ mm mm mm Q/km kV/min Q-cm Q-cm
1.5 28/0.25 1.57 5.37 13.7 6.5/5 10 10"
2.5 48/0.25 2.02 5.82 8.21 6.5/5 10" 10"

4 80/0.25 2.59 6.39 5.09 6.5/5 10" 10"
6 119 /0.25 3.57 7.39 3.39 6.5/5 10" 10"
10 126/0.32 4.71 8.91 1.95 6.5/5 10" 10"
16 203/0.32 5.97 10.17 1.24 6.5/5 10" 10"

*The copyright of this document belongs to WALSIN LIHWA Corp. and can't be revised or duplicated without authorization.
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LISTED

€ UL approvals : File E3393109.

€ Standard : UL 4703.

€ Application : The PV wires for interconnection wiring of grounded and ungrounded photovoltaic
power systems as described in Wiring Systems, Article 690, and other applicable parts of the
National Electrical Code (NEC), NFPA 70.

€ Rating voltage : 1000V and 2000V, 90°C wet or dry.

€ Conductor : Flexible tinned copper conductor, Class 5 or non-tinned compacted Class 2 of IEC 60228.
Binder tape : PET film or other suitable tape over conductor.
Insulation : White (natural) XLPO.
Jacket : Black XLPO.

€ Character : Flexibility , -40°C, Sunlight resistance.

€ Flame retardant : Comply with FV-1/Vertical, FV-2/VW-1 and Horizontal Specimen / FT2 flame test.

" Overall pfaximto Insulation
Outerside . conductor AC test )
: diameter SIS | resistance

Size Construction diameter (Approx.) o voltage (15°)

(Approx.) (20C)

mm? no./ mm mm mm Q/km kV/min MQ-km
1.5 28/0.25 1.57 6.52 13.7 6.0/1 1470
2.5 48/0.25 2.02 6.97 8.21 6.0/1 1260
4 80/0.25 2.59 7.54 5.09 6.0/1 1070
6 119 /0.25 3.57 8.7 3.39 7.5/1 930
10 126/0.32 4.71 10.16 1.95 7.5/1 770
16 203/0.32 5.97 11.42 1.24 7.5/1 640
25 315/0.32 7.44 12.89 0.795 7.5/1 530
35 437/0.32 8.9 15.35 0.565 9.0/1 560
50 608/0.32 10.45 16.9 0.393 9.0/1 490
70 437/0.45 12.5 18.95 0.277 9.0/1 420
95 608/0.45 14.7 21.15 0.210 9.0/1 370
120 777/0.45 16.66 24.96 0.164 10.0/1 420
240 1517/0.45 23.31 31.61 0.0817 10.0/1 310

Note: Flexible tinned, Class 5 copper Conductor

*The copyright of this document belongs to WALSIN LIHWA Corp. and can't be revised or duplicated without authorization.
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€ UL approvals : File E3393109.
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& Standard : UL 4703.

€ Application : The PV wires for interconnection wiring of grounded and ungrounded photovoltaic

power systems as described in Wiring Systems, Article 690, and other applicable parts of the

National Electrical Code (NEC), NFPA 70.

€ Rating voltage : 1000V and 2000V, 90°C wet or dry.
€ Conductor : Flexible tinned, Class K, | or non-tinned compressed Class B copper conductor of ASTM.
Binder tape : PET film or other suitable tape over conductor.
Insulation : White (natural) XLPO.
Jacket : Black XLPO.
€ Character : Flexibility , -40°C, Sunlight resistance.
€ Flame retardant : Comply with FV-1/Vertical, FV-2/VW-1 and Horizontal Specimen / FT2 flame test.

Conductor Maximum .
Overall Insulation
Outerside | giameter conductor ACTest | osistance
Size Construction | diameter | (annrox ) reS|steoince voltage (15°C)
(Approx.) (20C)

AWG no./ mm mm mm Q/km kV/min MQ-km
18 16/0.254 1.18 6.13 23.4 6.0/1 1740
16 26/0.254 1.50 6.45 14.7 6.0/1 1510
14 41/0.254 1.88 6.83 9.25 6.0/1 1310
12 65/0.254 2.37 7.32 5.82 6.0/1 1130
10 104/0.254 3.38 8.33 3.66 6.0/1 950

9 133/0.254 3.81 9.26 2.96 7.5/1 1010
8 168/0.254 4.32 9.77 2.35 7.5/1 910
6 63/0.511 5.31 10.76 1.43 7.5/1 770
4 105/0.511 6.87 12.32 0.900 7.5/1 640
3 133/0.511 7.68 13.13 0.713 7.5/1 590
2 161/0.511 8.49 13.94 0.566 7.5/1 530
1 210/0.511 9.69 16.19 0.449 9.0/1 590
1/0 266/0.511 11.05 17.5 0.359 9.0/1 530
2/0 342/0.511 12.55 19.05 0.285 9.0/1 490
3/0 418/0.511 13.85 20.3 0.225 9.0/1 440
4/0 532/0.511 15.65 23.05 0.180 9.0/1 400

Note: Flexible tinned, Class K, | copper Conductor

*The copyright of this document belongs to WALSIN LIHWA Corp. and can't be revised or duplicated without authorization.

LISTED

it
i
o6
<



@
WALISN WALSIN LIHWA

PV Cables

LISTED

€ UL approvals : File E3393109.

€ Standard : UL 4703.

€ Application : The PV wires for interconnection wiring of grounded and ungrounded photovoltaic
power systems as described in Wiring Systems, Article 690, and other applicable parts of the
National Electrical Code (NEC), NFPA 70.

€ Rating voltage : 1000V and 2000V, 90°C wet or dry.

€ Conductor : Flexible tinned, Class K, | or non-tinned compressed Class B copper conductor of ASTM.
Binder tape : PET film or other suitable tape over conductor.
Insulation : White (natural) XLPO.
Jacket : Black XLPO.

€ Character : Flexibility , -40°C, Sunlight resistance.
€ Flame retardant : Comply with FV-1/Vertical, FV-2/VW-1 and Horizontal Specimen / FT2 flame test.

Conductor Maximum |
Overall conductor A i Insulation
Outerside Diameter resistance " €S resistance
Size Construction | diameter | (Approx.) : OIS (15)
(Approx.) (20C)

MCM no./ mm mm mm Q/km kV/min MQ-km
250 37/2.09 14.2 22.5 0.142 10.0/1 420
300 37/2.29 15.5 23.8 0.118 10.0/1 390
400 37/2.64 17.9 26.2 0.0885 10.0/1 350
500 37/2.95 20.0 28.3 0.0709 10.0/1 310
600 61/2.52 22.0 30.9 0.059 11.0/1 320

Note: Non- tinned compressed Class B copper conductor

*The copyright of this document belongs to WALSIN LIHWA Corp. and can't be revised or duplicated without authorization.

KIZpEE % 8




@
WALSN wWALSIN LIHWA

PV Cables

& Certificate no. : R 50401138

€ Standard : EN 50618:2014
€ Application : The PV cables for use at the DC-side of photovoltaic systems.
€ Rating voltage : AC U, /U 1.0/1.0 kV.
DC 1.5 kV (between conductors as well as between conductor and earth).

€ Temperature range : The cables are designed to operate at a nhormal maximum conductor temperature
of 90 "C, but for a maximum of 20 000 hours a max. conductor temperature of 120 'C at a max. ambient
temperature of 90 "C is permitted.

€ Conductor : Flexible tinned copper conductor Class 5 of EN 60228.

Insulation : White (natural) - Halogen-free cross-linked material.
Sheath : Black - Low smoke halogen free cross-linked material.

& Color : Black

€ Character : Flexibility , -40°C , UV resistance , Low smoke Halogen-free.
€ Flame retardant : Comply with EN 60332-1-2.

- S Type Approved
Safety
Regular Production
Surveillance
TUVRheinland
CERTIFIED | www.tuv.com

1D 1419055675

Conductor Overall | Maximum Minimum | Minimum
Outerside diamesd) cor_lductor AC test ms_ulatlon ms_ulatlon
Sjze Construction | diameter (Anaroxy reS|st?nce voltage reS|stoance reS|st?nce
(Approx.) (20C) (20C) (90°C)
mm? no./ mm mm mm Q/km KV/min MQ-km MQ-km
4 80/0.25 2.59 6.0 5.09 6.5/5 580 0.58
6 119/0.25 3.57 6.77 3.39 6.5/5 500 0.5
10 126/0.32 4.71 7.91 1.95 6.5/5 420 0.42
16 203/0.32 5.97 9.37 1.24 6.5/5 340 0.34
25 315/0.32 7.44 11.44 0.795 6.5/5 340 0.34
35 437/0.32 8.9 13.1 0.565 6.5/5 290 0.29
50 608/0.32 10.45 15.05 0.393 6.5/5 270 0.27
70 437/0.45 12.5 17.3 0.277 6.5/5 250 0.25
95 608/0.45 14.7 19.7 0.210 6.5/5 220 0.22
120 777/0.45 16.66 21.86 0.164 6.5/5 210 0.21
150 925/0.45 18.2 24 0.132 6.5/5 210 0.21
185 1184/0.45 20.58 27.18 0.108 6.5/5 200 0.20
240 1517/0.45 23.31 30.31 0.0817 6.5/5 200 0.20

*The copyright of this document belongs to WALSIN LIHWA Corp. and can't be revised or duplicated without authorization.
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LGN 6 TR

VAR AL T Y W R AL T 4 @dET

KIGHAEBS AT LR —F—7—7 N

EINET ARG CFES AT AFHDGE T —7 LT o
PVEY 2—/Im»5/\7 2 F TOXHEICHEILAIEET T -
S-JET SHEFEEICHIN L TH N 7 -
PV HC4RFHZRE R Y AL 7 4 VGG R) AL 7 4 > — AT —7 )L ¢

€® S-JET JEFEFE S (Approvals) : 1638-12024-001
& RS (Standard) : JETST - CABL-001 -1
B e [ O FIT AL AE DFERUEE 46 5558 1 THICHE G
¢ E#%EEF (Rating voltage) : DC 1500V
¢ ([FHHEE (Temperature range) : -40°C ~90C
& R (Flame retardant) : JIS C 3665-1-2 (O—2& 7 ERGEAER I B S

ki i #£EH | & Al R B | & |
| WiEh | V—2Z | o
N R | A S 2 W s 2 | BRdEIL] E OE | 84840
WA | e/ E%R| (&) ) ) (#) | (20C) | (AC) (20°C)
mm’ mm mm mm mm mm Q/km kV/min MQ-km
2 7/0.6 1.8 0.7 1.1 5.6 9.24 6.5/5 1000
3.5 7/0.8 2.4 0.7 1.1 6.2 5.20 6.5/5 1000
5.5 7/1.0 3 0.7 1.2 7.0 3.33 6.5/5 1000
8 7/1.2 3.6 0.7 1.2 7.6 2.31 6.5/5 1000
7/ R = 43
14 4.4 0.7 1.2 8.4 1.31 6.5/5 1000
Compacted
AR X
22 5.5 0.9 1.3 10.1 0.832 6.5/5 1000
Compacted
7/ R = 43
38 7.3 0.9 1.3 11.9 0.481 6.5/5 1000
Compacted

*The copyright of this document belongs to WALSIN LIHWA Corp. and can't be revised or duplicated without authorization.
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Table 1 : Current carrying capacity for operation under standard conditions, |,

Current carrying capacity of TUV PV-cables

| =1, xf;, xf, xf,

Where,
|

f, - Conversion factor for ambient temperature (see Table 2)
f, : Conversion factor for conductor temperature (see Table 3)
f; - Conversion factor for multi-cable (see Table 4)

Current carrying capacity for operation under service conditions (A)
. - Current carrying capacity for operation under standard conditions (A) (see Table 1)

Table 2 : Conversion factor for ambient temperature, f;

Kind of installation Ambient
Nominal cross : ° =60 70 80 90
Sinale cable f Sinale cabl Two cables adjacent temperature C
st e ingle cable free ingle cable on surfaces
in air on surfaces : ]
(Single cable) Conversion factor 1.00 0.91 0.82 0.71
mm A A A
5 o4 Note : The maximum ambient temperature shall be not more than 90°C
1.5 30 9 according to TUV-2pfg-1169-08-2007.
25 41 29 33
4 55 52 44 Table 3 : Conversion factor for conductor temperature, f,
6 70 67 o7 Temperature of the
P 1 420 110 100 90 80 70
10 98 93 79 cable conductor C
16 132 125 107 Conversion factor 1.00 0.92 0.84 0.73 0.61 0.44
Note : The maximum conductor temperature shall be not more than 120°C.
1, Xg,| For this temperature index of 120°C applies to the insulation and the sheath,
u ‘Q_Q__Q,.i: based on EN 60216-1 (20,000h, 50% residual elongation)
Table 4 : Conversion factor for multi-cable, f5

The number of
1 2 4 7
cable side by side 3 > ° 8 o
Conversion factor | 1.00 | 0.80 | 0.70 | 0.65 | 0.60 | 0.57 | 0.54 | 0.52 | 0.50
B TUVHRIREN 60216-1 EIBREEERT HEHI .
NI TR E =1L xfxf xfy (A)
Table 1 : BA 4 mm2A&5] , ELEOtBEE A R ME L (Two cables adjacent on surface) 2 | 18 = 44,
Table 2 : TRFEREA0C AL |, AT L ETable 2 RIAFERE > Lok ERE 2 BUETBLE -
Ambient temperature GRERE) : 60°C RoE S &R#E{E f, =1.00
Table 3 : E#BE —#LA0°C , WL ETable 3 Figu Rl f, =0.73
Table 4 : Adjustment factors 1M EBFA BRI , —EMERHSK , FEHFREE ;=052
TR |l = 44 %x1.00x0.73x0.52=16.7 (A)
*The copyright of this document belongs to WALSIN LIHWA Corp. and can't be revised or duplicated without authorization.
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Allowable ampacities of UL PV wires

| =1, xf;, xf, xf,

Where,

| : Allowable ampacities for operation under service conditions (A)

|, : Allowable ampacities for operation under standard conditions (A) (see Table 1)
: Correction factors for ambient temperatures (see Table 2)

Correction factors for conductor temperature (see Table 3)

3 - Adjustment factors for more than one wire (see Table 4)

[EN

—
N

Table 1 : Allowable ampacities for operation under standard conditions, I, Table 2 : Correction factors for ambient temperatures, fq

Size AWG 18 16 14** 12** 10** 8 6 4 :
Ambient 10
Votic size gen o 1 11~15 | 16~20 | 21~25 | 26~30 | 31~35 | 36~40 | 41~45
temperature C less
used instead of | mm? | 1.5 1.5 2.5 4 6 10 16 25 = _
AWG size OMVEISION | 445 | 112 | 1.08 | 1.04 | 1.00 | 096 | 091 | 0.87
Single wire in factors
, ) A 18 24 35 40 55 80 105 | 140
free air at 30°C
Ambient
- N 46~50 | 51~55 | 56~60 | 61~65 | 66~70 | 71~75 | 76~80 | 81~85
Size AWG Ll 2 1 1/0 2/0 3/0 4/0 temperature C
Metric size Conversion
T e - 35 35 50 20 20 95 120 RO 0.82 0.76 0.71 0.65 0.58 0.50 0.41 0.29
AWG size
Single wire in
free air at 30C A 165 180 220 260 B & 102 Table 3 : Correction factors for conductor temperature, f,
** Refer to NEC's 240.4(D) for conductor overcurrent protection limitations. Temperature of the 90 80 -0 60 50 40
Unless specifically permitted in 240.4(E) or (G), the overcurrent protection shall cable conductor C
not exceed that required by NEC's (D)(3) through (D)(7) after any correction .
factors for ambient temperature and number of conductors have been applied. DAL L 2R s UL, ek s
Table 4 : Adjustment factors for more than one wire, f3
Number
, 2~3 4~6 7-9 | 10~20 | 21~30 | 31~40 | 41 and above
of wires
Adjustment
0.7 0.56 0.49 0.35 0.32 0.28 0.25
factors

LR fE A E] DL 8%k PV Cable
A FH 25 Bﬁqfﬁﬁ@éﬁwmfa@v CabI? i=Es

e "-14 AN
AR

*The copyright of this document belongs to WALSIN LIHWA Corp. and can't be revised or duplicated without authorization.
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Table 1 : Current carrying capacity for operation under standard conditions, I,

Where,
|

—
N B

w

Current carrying capacity of EN PV-cables

| =1, xf;, xf, xf,

Current carrying capacity for operation under service conditions (A)
Current carrying capacity for operation under standard conditions (A) (see Table 1)
Conversion factor for different ambient temperature (see Table 2)
Conversion factor for conductor temperature (see Table 3)
Conversion factor for multi-cable (see Table 4)

Table 2 : Conversion factor for different ambient temperature, f;

Kind of installation '
N < 60 70 80 90
Nominal cross Two loaded temperature C
sectional area | Single cable Single cable cables
free in air on surfaces touching, on Conversion factor 1.00 0.91 0.82 0.71
surfaces
> A A A Note : The maximum ambient temperature shall be not more than 90°C
mm according to EN 50618:2014.
1.5 30 29 24
25 41 53 33 Table 3 : Conversion factor for conductor temperature, f,
4 95 52 44
Temperature of
0 o8 3 the cable 120 | 110 | 100 90 80 70
10 98 93 79 conductor 'C
16 132 125 107 _
Conversion factor | 1.00 0.92 0.84 0.73 0.61 0.44
25 176 167 142
35 218 207 176 Note : The expected period of use at a max. conductor temperature of 120 °C
50 276 262 221 and at a max. ambient temperature of 90 "C is limited to 20 000 h.
70 347 330 278
95 416 305 333 Table 4 : Conversion factor for multi-cable, f5
- s e >0 c;-bl}z giléir:g?/rs?;e 1 2 3 4 > 6 ! 8 9
150 566 538 453
185 644 612 515 Conversion factor | 1.00 {0.80 [ 0.70|0.65|0.60 | 0.57 | 0.54 | 0.52 | 0.50
240 775 736 620 _ o _ _
Ambient temperature; 60 C (see Table 2 for other ambient temperatures) Note : For installation in groups the reduction factors for current rating
e conduclor temperaure: 120 °C. according to HD 60364-5-52:2011, Table B.52.17 shall apply.
Note : The expected period of use at a max. conductor temperature of 120 °C
and at a max. ambient temperature of 90 “C is limited to 20 000 h..
*The copyright of this document belongs to WALSIN LIHWA Corp. and can't be revised or duplicated without authorization.
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Allowable ampacities of S-JET PV cables

| =1, xf;, xf, xf,

5

LA,

D REERIFOFAER (A)

n RSB DEFEEREE ) (A)
L EFRE IR ARE(ER )

D BRREFMIEREGERS)

3 - BARHEIF OB MARE(ER )

\

— ey ey m— —
N B

B IR B BHEER, |
K ONFREE B AR, mmT | 2 3.5 5.5 8 14 22 38
HFERER, A 38 52 69 86 124 162 228

£ EPERERIE G Ty
BAREE,C 30 A LAF | 31~35| 36~40 | 41~45 | 46~50 | 51~55
A4 JE 14 % | 0.96 0.91 0.87 0.82 0.76

BAEEE,C 56~60 | 61~65 | 66~70 | 71~75 | 76~80 | 81~85

IR 0.71 0.65 0.58 0.5 0.41 0.29
FT= 0 BRBERIIEGEL T
EikmE, C 90 80 70 60 50 40
&b Eth 1 093 | 0.84 | 074 | 0.62 | 0.44

T - BRSO BT GEY, fa

TA L | 16 LA | 41 LA B
& 3L 4 5X126 61 oL b
AT L 15 54F | 40 50 F | 60 o0 F

EORITRL R T 0.7 0.63 0.56 0.49 0.43 0.39 0.34

*The copyright of this document belongs to WALSIN LIHWA Corp. and can't be revised or duplicated without authorization.
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The material properties of cable

i B R S s AR

BEEE @B/
PV Cables XLPO/XLPO
CV Cables XLPE/PVC
IV Cables PV

VV Cables gF/PVC

PEE S M Re A2 FELLIER

PEEL ol SEERE BOBIERE DM i i
XLPO V. v - - % {E
XLPE V V -- =] £ 2>
PVC - - v s s s

Bl dE FPV CablefIEE & CV Cable

CV Cables : CV cableZ XLPE&ELZ 25 /2 5 HI Ui /K S L BIAS - PV Cables : &&F15 MR R F AR IS > SRR IS -
SRR EI M RPVCHME » BaG = et - HAERE Ry XLPO » 2R S IS A2 28 = i B s R O AR 3

o PRSNGSR S 7T - BEEGIT S M2 - M
HLHYEEHIUV)EEREEZCV Cablesk i34 -

=om > 1 /N R o > 1 /NEFR

CV Cable PV Cable

M2 2= YN B2 Y I SEE
CV cable PV cable

*The copyright of this document belongs to WALSIN LIHWA Corp. and can't be revised or duplicated without authorization.
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UL EE8HE48
TUV 88 m G5

m GiH g 254 |EC 60228 Class 50454 $Es7 i s
ECASTMAHRAHR E ~ 58

@ CHEIRIE > [HME S

e F74 IEC 60228 Class SHYAR &35 85 4y S A H BT e
S a =k R SOETIRIK - [HIAEEY), B

% ATHEBER o ([RIERSPEAE S
e AEPIEK - RERERESY), B
B ERMAE
m B R MERE
A B R
3.0 + 3.554.0 KV/1 min (600V) -
6.0 + 7.5579.0 kV/1 min (1000V and 2000V)

m (RESAER : 2pfg 1169/08.2007 (PV1-F) (2R K~ A

AR EER S 6.5 kV/5 min

i NIHETRE
B REREAE S UL 4703 335 T 5 ERHE
EIAEAER
L HEAE SR sy W
i B A e
SEEI S ES A
%@%%% ATERE R
Ly, RSB TR
1&5 @f{%‘:ﬁéﬁsﬁ 7J<Eﬂ?ﬁﬁﬂtfk’f$§f§§ﬁ
RS -
BB At ¥
fﬂﬁ § %Eiﬁ%ﬁ ﬂﬁﬂt%fb‘@ﬁbaﬁ%ﬁ
fit st ER(TUV)
BIREEE AR m [ERRMEAE
i (1Yt
e B e FV-2/VW- 17 E i Azt 5
PSR @ EN 60332-1-2 T EIAYE PV B ETASE
EN S5 E
m 4 = (S | EN 50618 i TSIAIEIEE
B £ EN 60228 Class 5 T 51§58 43 AR e R R
W SRR (R A iﬁ@%ﬂ%%ﬁ?@r - %“i@%ﬂ%ﬁ
e ORI [REERAE Sy, B B KA LR AR it SR
- - B AR B B L
| 4% R R E A A (R BR(TUV)
m BR M 4% T AR PR BIRE S AR
4% R A R R GG Fe
AT EEEAE: 6.5 kV/5 min AR N I R S E B T BN AE AU © EN 60332-1-2 2 H AN

G R E e & E e Pl i VP

P RN
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