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"KBE'SOLAR DB+

% H1Z2Z2-K | EN 50618
% IEC 131/ IEC 62930

X 2 PfG 1169/10.19 /
Tiéu chuan Kiem dinh
Ky thuat 2PfG 1169/10.19

i 1.500 V__/1.800 V__ tdi da. / max.
D6 6n dinh UV / UV-stability
Co thé dat dwéi dat / direct burial

Kha nang chiu nwéc cao hon /
higher water resistance

Cap chong chay D__ theo

Quy ché San pham Xay dwng /

flammability class D_, acc. CPR
NG OO T Sl

SAN XUAT TAI DL
MADE IN GERMA
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CHAT LUONG / QUALITY Made in Germany

Coéng ty TNHH ky thuat dién KBE 13 nha san xuét day cap va day dién
cho nganh céng nghiép thiét bi gia dung va 6 t, véi cong suét Iap d&t
70 GW, mét trong nhirng nha cung cép cap chuyén dung nang lvong
mat tréi quéc té hang dau.

V&i san phdm KBE Solar DB + duwoc cai tién, ching toi da xét dén cac
yéu cau ky thuat da téng 1én dang ké trong nhirtng nam gan day. Vi ly
do nay day dan quang néng KBE Solar DB+ d 3 I&n nhan ching chi
Tiéu chuan day dan quang néng chau Au EN 50618, ciing nhw phu
hop tiéu chuan quéc té IEC 62930, va Tiéu chuan Kiém dinh Ky thuat
TUV X&r Wales2PfG 1169/10.19 da dwoc Hoi Kiém dinh Ky thuat TUV
X& Wales chi¢ng nhan.

Ngoai ra, san phadm cap chuyén dung nang lwong mét troi KBE Solar
DB + ¢6 toan bd lgi thé so v&i cac loai cap nang lwong mat troi thong
thwdng:

+ Chirng nhan ctia theo tiéu chudn EN 50618 (H122Z2-K)

+ Chirng nhan clia theo tiéu chuan IEC 62930 (62930 IEC 131)

« Chirng nhan clia theo tiéu chuan TUV 2 PfG 1169/10.19 (PV 1500-K)

« Mrc dién ap cho 1.500 V., (t6i da. 1.800 V)

+ Danh d4u déng hé lién tuc

+ Kha n&ng chén tric tiép xubng dudi dat do vat liéu cach nhiét chat
lwgng cao

» Kha nang chiju tia cwc tim nang cao

» Kha nang chiu nwéc cao hon

 Dién tr& cach dién cao hon

« Do bn dinh co hoc cao hon

* |&6p dé chay D, theo CPR

« Tbi wu héa cho cac hé thdng DBién mét troi ndi (FPV)

Ngoai cac diéu kién canh tranh, KBE con cung cép cho ban:

« San pham ,san xuat tai Birec hoan thién tai Berlin

« Giao hang ttr kho, thoi gian giao hang ngén

+ Giao hang truc tiép trén toan thé gi¢i véi chi phi phai chang

+ Chét lwong cao va tudi tho cao (25 ndm theo tiéu chuan EN 50618)
« D9 linh hoat cao va kha nang thay di uén cong

+ Kha n&ng twong thich véi tat ca cac dau ndi

» Mau sic: den, dd, xanh dwong

* Dinh dang: vong 100m, cuén 500m, cuén 1.000m

KBE

BERLIN

KBE Elektrotechnik GmbH is manufacturer for wires and cables for
the automotive and household appliance industry as well as one of
the leading international suppliers of solar cables with 70 GW installed
capacity.

The advanced KBE Solar DB+ features the latest, significantly
increased, technical requirements for solar cables. As a consequence
KBE Solar DB+ is the first triple certified solar cable, which is TUV
Rheinland certified according to the European standard for solar
cables EN 50618 and the international standard IEC 62930 as well as
the new TUV Rheinland test standard 2 PfG 1169/10.19.

KBE Solar DB+ provides a number of additional advantages in
comparison to conventional solar cables:

« certification acc. to EN 50618 (H1Z22Z2-K)

« certification acc. to IEC 62930 (62930 IEC 131)

« certification acc. to 2 PfG 1169/10.19 (PV 1500-K)
* Voltage rating 1.500 V. (max. 1.800 V)

» Consecutive meter marking

* Direct burial due to high quality insulation materials
* Higher UV-stability

* Higher water resistance

* Higher insulation resistance

» Higher mechanical stability

* flammability class D_, acc. CPR

* optimized for floating PV systems (FPV)

In addition to competitive conditions KBE offers:

» “Made in Germany* with production in Berlin, Germany

* Delivery from stock, short lead time

» Worldwide deliveries at favourable terms

* High quality and long life time (25 years acc. to EN 50618)
* High flexibility and bending capability

» Compeatibility to all common connectors

* Colors: black, red, blue

» Packaging: 100m rings, 500m spools, 1.000m spools




KBE Solar DB+ Bang dir liéu ky thuat / Technical Data Sheet

Tén san pham /

Product name

Ky hiéu vé dang san pham/ ma sb day dan /
Code designation

Lwa chon mat ¢t co san /

Cross selections available

Tiéu chuén / Gidy phép Iwu hanh /
Standard / Approbiations

Ruot dan /
Conductor

Cach dién /
Insulation

Vo boc /

Sheating

In nhan san pham /
Printing

Khoang céach in /
Continuity of marks

Mau vé boc /

Sheat colour

Tubi tho st dung dw kién /
Expected period of use

Bién ap dinh mic /

Rated Voltage UO/U

Dién ap hoat dong téi da cho phép /
Max. permissible operating voltage

Cong suét dong /

Current carrying capacity

Dién tré cia day dan /

Resistance of the conductor

Kiém tra dién ap trén cap hoan chinh véi AC/DC /
Voltage test on the complete cable with AC or DC
Dién tré bé mat /

Surface resistance

Dién tré cach dién /

Insulation resistance

Kiém tra dién ap /

Spark test

Khang céach dién dai han véi DC /

Long term resistance of insulation to DC

Thudc tinh truéc khi lao hoa /
Properties before ageing

Kiém tra gian né nhiét /
Hot Set test

Ban kinh uén /

Bending radius

Kiém tra tham nhap dong /
Dynamic penetration test

Nhiét d6 moi trwong khi van hanh /
Ambient temperature in operation

Nhiét d6 méi trwéng thap nhét cho viéc 1ap dat /
Min. ambient temperature for installation

Nhiét d6 moi truong thap nhét cho viéc I&p dat |
Min. allowable ambient temperature

Nhiét d6 cao nhét & day dan /

Max. temperature at conductor

Nhiét d6 ngén mach /
Short-circuit temperature
Kiém tra @6 am /

Damp heat test

Kiém tra co ngét /
Shrinkage test

Kiém tra uén lanh /

Cold bending test

Kiém tra do bén kéo lanh /
Cold elongation test
Kiém tra tac dong lanh /
Cold impact test

Tém tat yéu ciu - KBE Solar DB+

KBE Solar DB+
H1Z272-K / 62930 IEC 131/ PV 1500-K
4,0 mm?- 10 mm?

Tiéu chuén chau Au EN 50618;

Churng chi clia Hoi TUV s6 R60147048;
tiéu chuan quéc té IEC 62930

2 PfG 1169/10.19

Théng tin chung

E-Cu déng hop theo tiéu chuén IEC 60228 cap 5
Polyolefin dac biét lién két ngang
Polyolefin d&c biét lién két ngang

KBE SOLAR DB+ X, XX mm? EN 50618 H1Z2272-K 62930
IEC 131 KHONG CO HALOGEN IT KHOI R60147048
SAN XUAT TAI BUC CE

<550 mm

d3, xanh dwong, den (St dung mau sac véi do bén &nh
sang rat cao (BWS 8) theo tiéu chuan ISO 4892)

25 nam
Théng s6 ky thuat dién
1,011,0 kV,

1,5/1,5 KV,

1,21,2 KV,
1818KV,. o
(day dan-day dan, day dan-d4t)

theo EN 50618, bang A-3

EN 50395 diéu khoan 5
theo EN 50618, bang 2

EN 50395 diéu khoan 6
(6,5 kV, ;. hoac 15 kVy ;

EN 50395 diéu khoan 11

5 phit)

EN 50395 diéu khoan 8.1

DPuoc thwe hién & 20 °C & 90 °C trong nuéc két qua theo
EN 50618, bang 1

Tiéu chuén Kiém dinh 2 PfG 1169/10.19

thue hién tai 20 °C & 90 °C trong nwéc

Két qua theo 2 PfG 1169/10.19 dat it nhat:

1050 MQ*km @ 20 °C

1,06MQ*km @ 90 °C

EN 62230, Phu luc A

EN 50395 diéu khoan 9

(10 ngay, 85 °C trong NaCl 3 %, 1,8 kV)
Théng s6 ky thuat co

EN 60811-1-1; EN 60811-1-2

(d6 beén kéo cach dién 2 8,0 N/mm?

do bén kéo vo = 8,0 N/mm?

kéo dai tai diém gay = 125 %)

EN 60811-2-1 .

(200 °C; 15 phut. dwdi tai; rng suét 20 N/cm?)
2 4 x Bwong kinh ngoai

theo EN 50618 - Phu luc D

Théng s6 ky thuat nhiét

-40 °C t6i +90 °C
-25°C
-40°C

120 °C, dua trén EN 60216-1
(20.000 h; 50 % db gian du)

+250 °C (t6i da 5 giay trén day dan)

EN 60068-2-78
(1.000h & 90 °C va d6 &m 85 %)

EN 60811-503

(120°C, 1h, co ng6t<2,0%)

EN 60811-504

(-40 °C, thoi gian n dinh treéc: 16 h)
DIN EN 60811-505

(-40 % 2°C, thoi gian 6n dinh truéc: 16 h)

EN 60811-506 va EN 50618, Phu luc C
(-40 °C; trong lvong ctia bua 1.000 g)

Tinh trang / Stand: 01.08.2020

Requirement Profile - KBE Solar DB+

KBE Solar DB+
H1Z2Z2-K /62930 IEC 131/ PV 1500-K
4,0 mm?- 10 mm?

DIN EN 50618; TUV Certificate-No. R60147048;
IEC 62930
2 PfG 1169/10.19

General Information

E-Cu tinned acc. IEC 60228 Class 5
Crosslinked special Polyolefin
Crosslinked special Polyolefin

KBE SOLAR DB+ X, XX mm? H1Z2Z2-K 62930 IEC 131 PV
1500-K HALOGEN FREE LOW SMOKE R60147048
MADE IN GERMANY CE EAC

<550 mm

red, blue, black (Usage of colour with very high ligth fastness
(BWS 8) according to ISO 4892)

25 years

Electrical Specifications

1,0/1,0 kV,

1,5/1,5kV,

1,2/1,2kV,,

1,8/1,8kV,.

(conductor-conductor, conductor-ground)

acc. to EN 50618, table A-3

EN 50395 clause 5
acc. to EN 50618, table 2

EN 50395 clause 6
(6,5kV, or 15KV,

bc’

EN 50395 clause 11

5 min)

EN 50395 clause 8.1

performed at 20 °C & 90 °C in water results acc. to EN
50618, table 1

2 PfG 1169/10.19

performed at 20 °C & 90 °C in water

results acc. to 2 PfG 1169/10.19 at minimum:

1050 MQ*km @ 20 °C

1,05MQ*km @ 90 °C

EN 62230, Annex A

EN 50395 clause 9
(10 days, 85 °C in NaCl 3 %, 1,8 kV,)

Mechanical Specifications
EN 60811-1-1; EN 60811-1-2
(tensile strenth insulation = 8,0 N/mm?

tensile strenth jacket =2 8,0 N/mm?
elongation at break = 125 %)

EN 60811-2-1
(200 °C; 15 min. under load; 20 N/cm? stress)

2 4 x outer diameter
acc. to EN 50618 - Annex D

Thermal Specifications

-40 °Cto + 90 °C
-25°C
-40 °C

120 °C, based on EN 60216-1
(20.000 h; 50 % residual elongation)

+250 °C (max. 5 sec on conductor)

EN 60068-2-78
(1.000h at 90 °C and 85 % relative humidity)

EN 60811-503

(120°C, 1h, shrinkage <2,0%)

EN 60811-504

(-40 °C, duration of conditioning: 16 h)

DIN EN 60811-505

(-40 °C + 2 °C, duration of conditioning: 16 h)

EN 60811-506 and EN 50618, Annex C
(-40 °C; mass of hammer 1.000 g)



KBE Solar DB+ Bang dir liéu

Tinh trang / Stand: 01.08.2020

ky thuat / Technical Data Sheet

Quy ché San phdm Xay dung (BauPVO) /
Construction Product Regulation (CPR)

Khang axit va bazo /
Resistance against acid and alkaline solution

Kiém tra dién tré ozone clia day cap hoan chinh /
Ozone resistance on completed cable

Kiém dinh &nh hudng thoi tiét/

Kiém dinh anh hwéng UV 1én vé day /
Weathering/ UV-resistance on sheath

Kiém tra sy lan truyén ngon Itra doc trén toan bo day dan /
Test for vertical flame propagation on complete cable

Phat thai khoi ctia day dan hoan chinh /

Smoke emission of complete cable

Thtr nghiém halogen / Xac dinh halogen - Thtr nghiém co
ban

Assessment of halogens / Determination of halogens -
Elemental test

Chén tryc tiép duwei dat /
Direct burial

Khang céach dién lau dai trong nwéc /
Long-term insulation resistance in water

Puoc xép vao cap AD8 /
Classification to the category AD8

Khang cach dién lau dai trong khong khi /
Long-term insulation resistance in air

Dién ap hoat dong téi da cho phép bdi KBE /
Max. permissible operating voltage by KBE
D0 bén dién méi /

Dielectrical strength

Khang nwéc man /

Resistance against salt water

Kha n&ng chéng Amoniac /

Resistance against Ammonia

Dién dung va héng sb dién méi twong déi /
Electrical capacitance and relative permittivity

Chi dinh & Gidy chtng chi /
Certificates & Guidelines

Ban in / Printing:
KBE SOLAR DB+ X, XX mm? H1Z2Z2-K 62930 IEC 131 PV 1500-K HALOGEN FREE LOW SMOKE MADE IN GERMANY CE EAC

Mat cat /

cross section conductor design

[mm?]
4,0
4,0
6,0
6,0

10,0

10,0

Yéu cau cu thé vé an toan

Cép chéng chay D_ phu hop Tiéu chuén chau Au EN
50575:2014

EN 60811-404
7 ngay; 23 °C (axit N-oxalic; dung dich N-natri hydroxit)

EN 50396 diéu khoan 8.1.3, phuong phap B

Twong (g tiéu chudn EN 50618, phu luc E EN 50289-4-17,
Quy trinh A (720h; 60 °C + 3 °C; 50 + 5 % d 4m)

twong &rng 2 PfG 1169/10.19

thtr nghiém 2.000 gi¢r, do d6 cao hon hén 720 gi¢ theo
Tiéu chun EN 50618

EN 60332-1-2

EN 61034-2
(truyén &nh sang > 70 %)

EN 50525-1, Phu luc B

Céac thir nghiém noi b bd sung clia KBE

Thir nghiém ndi bo ciia KBE-theo UL 854:
- Phan 23: Thi» nghiém chiu tac dong
- Phan 24: Thi» nghiém nén v&

Thr nghiém KBE theo UL 44 Phan 5.4 & UL 2556, Phan
6.4:

90 °C 5 °C; 2000V (DC) = 3 GOxm sau 12 tuan két qua
thtr nghiém KBE: > 50 GQxm sau 12 tudn

Pa kiém dinh dwa trén co s& tiéu chuan EN 50525-21 — phu
luc E:

- Kiém dinh chju 4p trong nwéc & 1 kV AC, va 50 °C trong
100 ngay lién tuc

- Lugng nuédc hap thy clia vé sau 100 ngay ngdm nwéc &
50°C <40 %

- Dién tré cach dién it nhat 10" Q-cm

Thir nghiém KBE theo UL 44, Phant 5.5 & UL 2556, Phan
6.4:

120 °C; 2000V (DC) 2 50 GOQ*m sau 12 Wochen

2,0/ 2,0 kV,.

12 kV 60 phat.

So sanh v6i yéu ciu ctia EN 50618: 6,5 kV; 5 pht.

Bao quan & 23 °C trong 7 ngay trong dung dich mudi bao
hoa Thay dbi d6 bén kéo <5 %

7 ngay tai 23 °C trong méi trwong Amoniac bao hoa

(Kiém dinh noi bo)

Thir nghiém KBE theo UL 44, Phan 5.6 & UL 2556, Phan
6.5: Nhiét d6 nwéc 90 °C + 5 °C; ngam trong 14 ngay do
tham twong ddi sau 1 ngay ngam <6 %

bién dung sau 14 ngay ngam < 10 % chénh Iéch dién dung
tir ngay 7 dén ngay 14 <4 %

Céc tiéu chuan EN 50618, IEC 62930, 2 PfG 1169/10.19
Chteng chi TUV Xt Wales sb R60147048

RoHS 2011/65/EU + 2015/863/EU REACH 1907/2006

specifications regarding safety

class D, in accordance with EN 50575:2014

EN 60811-404
7 days; 23 °C (N-Oxalic-acid; N-Sodium hydroxide solution)

EN 50396 clause 8.1.3, method B

meets EN 50618, Annex E EN 50289-4-17,

method A (720 h; 60 °C + 3 °C; 50 + 5 % relative humidity)
meets 2 PfG 1169/10.19

test with 2.000h and exceeds significantly the test of 720h
acc. EN 50618

EN 60332-1-2

EN 61034-2
(light transmittance > 70 %)

EN 50525-1, Annex B

Additional internal tests of KBE

KBE internal test acc. To UL 854:
-Section 23 Impact-resistance Test
-Section 24 Crushing-Resistance Test

KBE test acc. to UL 44 Section 5.4 & UL 2556, Section 6.4:
90 °C % 5 °C; 2000V (DC) 2 3 GQxm after 12 weeks
test result KBE: > 50GQxm after 12 weeks

Tested acc. to EN 50525-21 — Annex E:

- Voltage at 1 kV on cable in water at 50 °C during 100 days
without any break

- Water absorption on sheath after immersion 100 days at 50
°C less than 40 %

- Insulation resistance tests with a minimum resistivity of

10" Q-cm

KBE test acc. to UL 44, Section 5.5 & UL 2556, Section 6.4:
120 °C; 2000V (DC) = 50 GQx*m after 12 weeks

2,0/2,0kV,

12 kV 60 min
Comparison to Requirement of EN 50618: 6,5 kV; 5 min

storage at 23 °C for 7 days in saturated salt solution Change
of tensile strength <5 %

7 days at 23 °C saturated ammonia atmosphere (int. Test)

KBE test acc. to UL 44, Section 5.6 & UL 2556, Section
6.5: 90 °C + 5 °C water temperature; immersion for 14 days
relative permittivity after 1 day immersion <6 %
capacitance after 14 days immersion < 10 % difference in
capacitance from day 7 to day 14<4 %

EN 50618, IEC 62930, 2 PfG 1169/10.19

TUV Rheinland certificate-Nr. R60147048
RoHS 2011/65/EU + 2015/863/EU REACH 1907/2006

Do day cach dien Do day vé téi o —
Thiét ké day dan/ Diéntre/ t6i thiéu / thiéu / amg/’ o 9 , Binh dang / M3 hang KBE /
resistance min. insulation min. jacket i 9 packaging KBE item no
. . outer @ weight
thickness hickness
nx max- @ [mm] Rmax. [nQ/m] [mm] [mm] mm]  kgkm]  [métl @ den /black @ o /red @ xanh duong / blue
56 x 0,310 5,09 0,53 0,58 54 55 500/1.000 730400015060QUSW | 730400015060QURT | 730400015060QUBL
56 x 0,310 5,09 0,53 0,58 54 55 V%‘g;ﬁ%’ 820400015060QUSW | 820400015060QURT | 820400015060QUBL
80x0,310 3,39 0,53 0,58 6,0 75 500/1.000 730600015060QUSW | 730600015060QURT | 730600015060QUBL
Vong 100 /
80x0,310 3,39 0,53 0,58 6,0 75 100 Ring 820600015060QUSW | 820600015060QURT | 820600015060QUBL
80x 0,410 1,95 0,53 0,58 71 15 500 731000015060QUSW | 731000015060QURT | 731000015060QUBL
80x 0,410 1,95 0,53 0,58 7.1 15 V1°0”09F:i?%/ 821000015060QUSW = 821000015060QURT = 821000015060QUBL

power in wire and cables




KBE Solar DB+ Chirng chi / certificates

Tinh trang / Stand: 01.08.2020

Lertifikat Certificate
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KBE?

BERLIN

>70 GW trén toan cau /
>70 GW worldwide

KBE Elektrotechnik GmbH ¢ Symeonstrale 8 « 12279 Berlin - GERMANY

Tel: +49 (0)30 / 25 208-100 * Fax: +49 (0)30 / 25 208-140 « info@kbe-elektrotechnik.com « www.kbe-elektrotechnik.com




