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mm? ‘mm

2x15re| 0.7 18 12.0 121 24 205
2x25re| 0.7 1.8 12.8 7.41 32 242
2x4 re 0.7 1.8 13.8 4.61 42 300
2x6 re 0.7 1.8 14.7 3.08 53 380
2x10m | 07 18 17.5 1.83 73 510
2x16m | 07 1.8 19.3 1.15 96 670
2x25rm | 0.9 1.8 227 |07 130 980
3x15re| 07 1.8 12.6 12.1 24 230
3x25re| 07 1.8 13.5 7.41 32 278
3x4 re e g 1.8 14.4 461 | 42 347
3x6 re 0.7 1.8 155 | 3.08 53 432
3x10m | 0.7 1.8 18.2 1.83 73 625
3x16m | 0.7 18 | 1203 1.15 96 850
3x25m | 09 1.8 24.0 0727 | 130 1200
4x15re| 07 1.8 123 | 121 24 | 270
4x25re| 07 1.8 14.4 7.41 Th Rk

" 4x4 re 0.7 138 15.4 461 | 42 415

| 4x6 re 0.7 1.8 16.8 3.08 53 520
4x10m | 07 18 | 198 | 1.83 73 770
4x16m | 07 1.8 22.1 1.15 96 1020
4x25rm| 09 1.8 26.2 0.727 130 1560
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ALY Soke s 4 o AT (gles b dlad feout = LB
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INSO 3082-1 ,IEC 60331-2

(A)
2x1.5re 0.7 0.9 8.5 12.1 24
2x1.5m 0.7 0.9 8.5 121 24
3x15re 0.7 0.9 9.5 12.1 24
3x1.5rm 0.7 0.9 9.5 12 24
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- 3701710 | 52| 150 | _ 9 Ko Hf0108
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A2 o iy G S b () O PVC (gl g1 5 o 5 -
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Al gy G K b (S S PVC 51 8 5 -
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3 o sl A s % 125 125 - 150 150
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14 - 5 eV Sde 2 mglem? 2 2
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sl 2 S8 elas G 70 70 70 50 50
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= |su°c ‘ 90°C |110°C | 135°C | 180°C o “m“c 60°C | 70°C | 80°C | 85°C | 90°C
o o Slos | jlome 8 Sles
b (sleo Jrans glod
o °C
bis50 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 10 173 | 129 | 122 | 118 | 147 | 115
55 0.91 [ 0.94 | 1.00 | 1.00 | 1.00 15 158 | 1.2241.17%.| 144 | 1.13 | 412
60 0.82 | 0.87 | 1.00 | 1.00 | 1.00 20 1.41 {945 | 112 [ 1.10""1:09"| 1.08
65 071 | 0.79 | 1.00 | 1.00 | 1.00 25 122 | 1.08 | 1.06 | 1.05 | 1.04 | 1.04
70 0.58 | 0.71 | 1.00 | 1.00 | 1.00 30 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00
75 041 | 0.61 | 1.00 | 1.00 | 1.00 35 071 | 091 | 094 | 095 | 0.95 | 0.96
r 80 — | 050 |1.00 | 1.00 | 1.00 40 — | 082|087 | 089 | 090 | 091
85 — | 035|091 | 1.00 | 1.00 45 — | 071|079 |.084 | 0.85 | 0.87
90 —BW __ dliye> | 4000 | 1.00 50 —=ab 058 (W8.71 | OF@P— | 082
95 = = | 047 | 1.0080 1.00 55 — |04t | OB |07 | — | 676
100 7| =4 0584094 | 4100 60 —"] — o050 | 063| — | 071
105 —AW ifo1 | g8 | 1.00 65 — 1035|055 | — | 065
I 110 = Y S0 o400 70 o N s I S| T
115 e v 4y 75 v |t T RD B 6
120 — | — | — | 061|100 80 - = = = | — |0
125 — | 428 <4880 5048100 85 = =R — || = =) B
130 | — | —¢| — | 035 100 (rdse
135 — | — | & W0 10 mm? 6 bl giaw 1 ¢ 4idy Wiz Sl (513 yedl !0
140 — = | ~4Wpr= | 100
— Sl gl i) Shasi il g
_145 o B = — | 1.00 5 0.75
150 Ay A | 160 7 0.65
155 £ SR | — | 0.91 10 ~ 0.55
deny (5. disr | S S5 14 0.50
= 4 - 19 0.45
165 e 8 Sy ey | =S8 71 -
A 24 0.40 i
| EU sl il e 40 0.35
175 T e p— - i :
5 LML 61 0.30 ) =4
(fde |
N 055 593 ST 51y el 30 1 |
0558 59y sl ¥ olus 1 2 3 4 5
i udle 0.80 | 0.61 | 0.49 | 0.42 | 0.38
Mole: For spiral-reeling the conversion factor 0,80
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8 Gllown ol o Ll ca s OV il D e ol ol LS sluss
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OLSS b 8G Cnd g glal e 53 0ok e LIS A3 g 3 e

Ak 35 0B ND 5 3 1) 0T ol Sl b s )3

ol it B gk BUST s 53 S gl 03,28 O e il e ST
PP PV . BT g LS P PR Gy L T e
S s i bog ) ol € Caglin A J L S s (s
s Blod Wil ¢ Sl o b 80 s Gl aceT s gy Sl s

ey T S g ok el e (gla Y 5 o s Blis- | LIS )

cle oY Fliags oy v, STH O s Ll el 0ty SIS 05100 4 ke
Wl Asl g paalsn Jol g g aas ablo ada by ST 0510l @ ek

Db oA s

& COmfW e g i 70 | 100 | 120, [ 150 |l 200 | 250 ‘ 300 |
mm? b s e | Acurs |
B 36 | 1.11 | 094 | 087 | o78 | 072 | 067
%355 | 113 093 | 086 | 076 | 070 | 064
0 v1205 | 114 093 | 085 | 076 | 069 | 063
500 £ 3005 | 1.15 | 092 | 085 | 075 | 068 | 063
s B
4 U= kv 2 or g on b 3w 1 1 1 1 1
Usikv.c, ks | 098 101 | 101 | 102 | 102 | 1.08
Uslkv e, 08 | 0.98 101 | 101 | 102 | 102 | 108
= U=6kv s 10KV oSl ey b€ | 0.97 101 | 1.02 | 103 | 1.04 | 105
Do, Sy e S [ 0 100 | 098 | 097 | 097 | 0.96
U=1kv, 6 kv ,10kv L




S slos i Jhiuo Jb > 7 9 el il o

Wl

Bz slod I9E 200 [ 257 C [ BDYE | 352E | ARE
sl sty el vy i

U=1kv46kv | 105 | 100 | 095 | 089 | 084 | 077

U=10kv ‘ 1.05 1.00 | 0.94 0.88 | 0.82 ‘ 0.75

Gl ) iz lghS” dlen dCuy ) ST LS gl > 75 gonai il 2
Al ST LS Sl colitar aSaBa
il o (2T cals) 7 om. Loa LS - dobs

[ g |

‘ JIag8 0 &b )T 415 slebls Shasi 2 4 3 4 5 6 8 10

Fh_,pq,h,;,w,__j.,&,ijgﬁ 085 @ 075 | 068 | 064 | 060 | 056 | 053

| e

3B e 3 22 S G gl b ¢ e
cd € a5 ST LIS el SalSia

(ol
4

JI58% 53 slpotun lua ga =,

DA S T CMAb b o g Loy 7 gt ol 0.82 0.74 0.68
P e d g ol ol a8 ol e E

2B s oy o 2 &1y S n 0.85 0.77 0.72
ok £ 15 sl e alols
Bl e e b e ol gl gl )

g on i 18 3 LIS SalBn das (gles 4 b > 5 (Sl

VP i |

dsarjl&

Bates 25°C | 30°C | 35°C | 40°C

| |
sy i vl

U1 kv 'y 6y 1.06 | 1.00 ‘ 094 | 087

U=10kv 1.07 | 1.00 ‘ 093 | 085
i | | ]




[ (-datan))d J,.a;‘-_ll:__\b

N O =,

Wbl o3 £ ) 5k B XA I TR AT
AL S s sl | 1 | 2 3 6 9
ST ) o Ll 0.90 | 0.84 | 080 | 0.75 | 0.73 | []
1 0.95 | 0.84 | 080 | 0.75 | 0.73
0.95 | 0.80 | 0.76 | 0.71 | 0.69
Sl 8 anii s s :
(318 oSl ta 33 5) 3 | 095 078|074 070 | 0.68
6 0.95 | 0.76 | 0.72 | 0.68 | 0.66
d-efj.;w‘-owm-f
1 0.95 | 084 | 080 | 0.75 | 0.73
095 | 080 | 0.76 | 0.71 | 0.69
L 5 ek gsy 5 QAS
3 0.95 | 0.78 | 0.74 | 0.70 | 0.68
6 0.95 | 0.76 | 0.72 | 0.68 | 0.66
EDES ST I g T S 2 3 6 9
G5 S 1) 5 S 0.95 | 0.78 | 0.73 | 0.68 | 0.66
Llads ool lys cay by
|
SB35 it A3l g gLl o ST E 18 LIS sl
il ok e 4 g5 0T 00
LL_ N - P T 0 .
‘ 2x 4 X d

L5l 0 85 i QLIS 3 o5 el i ol itk Ll ey B oles 45T Bl 0 e 808 e AN l *




00l T 9 oo (Slg ol b lghls” 4wl

tj'ﬂ)%&d{ﬁh&ﬁﬁ)kﬁdﬂ!éjﬁc&dwewidbg%u

Sl ol JLaT ok 2 9 3w 0L 2 €5 ¢ (2 AC! gl

cd oaTYY 5 Y0 Jglide 53 g pmin dT 5 e clguola b Ll () (S S polie cpl b gy o clgns
Pl (o e r gt T 5 geue (LIS Jalhn glpmlaie el S (g Sl ]

(o
1 kv 3y b slebls B
e B e gl | s T IS e | a2y (0655 Sl e ple | Ceglie cund
mm? mm? Al/Cu Al/Cu %%
i 1 2 3 4 5
4 0.78 0.65 0.61
¢ 6 0.98 0.98 0.92
g 6 0.78 0.65 0.61
10 1.04 1.09 1.02
T 0 o 078 0.65 061 |
16 1.01 1.04 0.98
- 16 0.78 0.65 0.61
25 1.00 1.02 0.95
25 07 0.65 0.61
£2 35 0.92 0.91 0.85
. 50 1.12 130 1.22
35 078 0.65 061 |
3P 50 004 0.94 0.87
70 1.13 1.32 122
& 50 079 | o065 0.61
70 0.95 0.92 0.85
95 1.16 1.24 1.16
70 0.76 0.65 0.61
70 ' 95 0.94 089 | 083
120 1.07 142 | 105
95 0.78 0.65 | 0.61
£ 120 0.89 0.82 0.77
150 1.00 1.03 096
120 0.78 0.65 0.61
120 150 087 0.80 076 |
185 098 1,00 094 |
150 0.78 065 0.61
150 —
185 0.88 0.80 0.75
240 1.01 1.08 098 |
185 0.78 0.65 0.61
185 240 | 0.0 085 | o079 |
300 1.03 1.05 099 |
240 0.78 0.65 076 |
240 300 08 | 081 0.76
400 1.01 . 1.08 1.02
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35 50 0.90 0.93 0.87
B 1.10 1.30 1.22
50 0.77 0.65 0.61
50 70 0.94 0.92 085 |
95 112 1.24 116
70 0.76 085 061 |
70 95 0.91 0.89 0.83
120 1.03 1.11 1.05
95 0.78 0.65 0.61
o 120 0.88 083 077 |
150 1.00 104 | 096
120 0.77 0.65 061
120 150 0.88 0.85 0.76
185 1.00 1.01 094
150 0.77 0.65 0.61
450 185 0.88 0.81 0.75
240 0.99 1.05 0.98
185 0.79 0.66 0.61
185 240 0.89 0.85 0.79
300 1,00 1.07 0.99
240 0.78 0.65 0.61
I 300 0.88 0.82 0.76
400 1.01 1.09 102
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harmonized glgbls™ duslio

HD § DIN VDE , IEC g3 yluibis b

1 Jsae |
e 0
HD §IEC b auslio 38 DIN VDE0281 illas PVC 3 b slelsls & ]
s Ptivbgte ot || g iy | e | ettt
VDE | wis sjlant | laepd mm* Vi HD IEC
VDE 0250
PVC slebls 0281 part3 | HO5V-U | NYFA, NYA » 227 IEC 05
o i — 05t01.0 | 800/500 |HD21.3S3
il | 0281part3| HOSV-K | NYFAF, 227 IEC 06
PVC wlebslebts | 0281part3 | H 07v-u | NYA 1510 10 227 IEC 01
R “3:6"“ 0281 part3 | HO7V-R NYA 1510400 | 450/750 | HD21.3S3 | 227 IEC 01
o I.D‘.‘“.
0281 part3 | H07V-K NYAF | 1510240 227 IEC 02
olidl o wis glebls | 0281 part5 | H 08VH-Y NLYZ 0.1 300/300 | HD 21.5S3 | 227 IEC 41
sy sbt | 0281 part5 | H03VH-H NYZ 0.5+0.75 | 300/300 | HD21.5S3 | 227 IEC 42
03VV-FsPVC a5y, b sl | 0281 part5 | HO3VV-F INYLHY round 0.5+0.75 227 |IEC 43
oF - - " | 300/300 |HD21.5S3
cai | 0281part5 |HO3VVH2-F NYLHY flat | 0.5+0.75 227 IEC 43
OSVV-FSPVC ifs b slebls | 0281 part5 | Hosvyp |NYMHYround 0751025 | 3501500 227 IEC 53
'l NYMHY round| 11025 HD 21.5 S3 =]
SN | 0281 pait5 [HOSVVH2-F | \ymay flat | 075 300/500 227 IEC 53
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Y ot bl cude [Siladicade (ol gl gl o 13 Sl | alies ,m:..tl_
VDE | wus sty | Sl psd mm v HD IEC
VDE 0250 ,
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e £ T 450750 | HD 227 52
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1 to 300 |
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ITRNDS g ol 555 8 el il U gt lobls
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- £ TEC ilae

TS0V jf it G (goli 50y 58,F slasalh PV 1o b vy s globls § lgnma 1 TEC 227
TS0V 3 s U eli 3Lg 997 slasola U oSl 0l b sy Slnsil globls g lyowur s IEC 245
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PVC ey lobls |
G ol aaio pdaw ol jWy ol jWy
i) 3.6/6 KV 6/10 KV
HE/KM! pE/KM!
25 0.30 0.35
35 0.32 0.33 g
50 0.32 0.43
70 0.35 0.43
95 0.38 0.50
120 0.43 0.53
150 0.45 0.63 i
185 0.50 0.70
240 ' 0.55 0.33
300 0.60 0.92
L Al o iz 20°C cled 33 p3lEs ot ()
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XLPE @ b slebls &1
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il WE/KM uF /KM uF/KM uE/KM
35 0.22 0.17 0.16 =
50 0.24 0.19 0.17 | 0.13
70 0.28 0.22 019 0.15
95 0.31 0.24 0.21 0.16
120 0.33 0.26 0.23 0.18
150 0.36 0.28 0.25 019 |
185 0.39 | 0.31 0.27 0.20
240 0.44 0.34 0.30 0.22
300 0.48 0.37 0.32 0.24
400 0.55 0.42 0.36 0.27
500 0.61 046 | o040 | 030 |
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) 0.6/1KV 0.6/1KV 3.6/6 KV 3.6/6 KV 6/10 KV 6/10 KV
ol el iy i oy S5 &y ad y 53 Gy b Gy S
T mH/KM mH /KM mH /KM mH/KM2 mH/KM mH /KM
25 0.082 0.103 0.107 0.137 0.122 0.127
35 0.079 0.098 0.101 0.131 0.116 0.119
50 0.078 0.095 0.097 0.121 0.114 0.113
70 0.075 0.090 0.092 0.117 0.107 0407 |
95 0.075 0.088 ~ 0.088 0.112 0.103 0.104
120 0.073 0.085 0085 | _ 0.107 0.099 0.100
150 0.073 0.084 |  0.083 0.105 0.096 0.097
185 0.073 0.084 0.081 0.102 0093 | 0.094
240 0.072 0.082 0.078 0.097 0.089 0.093
300 0072 0.081 0.077 0.095 0.087 0.091
400 - 0.079 — 0.092 — 0.088
500 — 0.079 = 0.089 — 0.085
Al 8 M - B oasT elebis” gly b polia & |
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@:muf" mH /KM mH /KM mH /KM mH /KM mH/ KM
35 0.133 0.139 0.144
50 0.088 0.127 0.132 0.137 0.146
70 0.085 0.119 0.124 0.129 0.137
95 0.082 0.114 0.118 0.123 0.131
120 0.082 0.109 0.114 0.118 0.125
150" 0.082 0.106 0.110 0.144 0.121
185 0.082 0.102 0.106 0.110 0.117
240 0.079 0.098 0.102 0.105 0.112
300 — 0.095 0.099 0.102 0.108
400 — 0.091 - 0.095 0.098 0.103
500 — 0089 | 0.092 0.094 0.100
4 st g G- B gl Sl Slp b o o
abaio il w0l 36y ol g ol 3Ug wob 3y o6 3y
0.6/1KV 6/10KV 8.7/15 KV 12/20 KV 18/30 KV
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mme mH/KM mH /KM mH /KM mH /KM mH/KM
35 0.075 — — — —
50 0.072 0.110 0.117 0.123 0.135
70 0.072 0.103 0.110 0.115 0.127
95 10.069 0.099 0.105 ~ 0.110 0.121
120 0.069 0.095 0.101 0106 | 0116
150 0.069  0.092 0.098 0.102 0.113
185 0.069 0.090 0.095 0.099 0.109
240 0.069 0.087 0.091 0.095 0.104
300 s 0.084 | 0089 0.092 0.101
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Designation code for telephone cables
jumper wires and stranded hook-up wires

Construction reference T T v Tw v o u—T v
Basic cable type with additional information<——
A outdoor cable IE installation cable for

AB  outdoor cable with lightning pratection Industrial slectronic

requirements IE-H  instaliation cable for industrial
AJ  outdoor cable with Induction protection B RO ROk e
requirements s switchboard cable
G mining cable E distribution cable
I installation cable YV/{J_,,, Jumper wiresfhook-up wires

Insulation «

P dry paper 3Y - Styrofiex
Y PVC (polyvinylchioride) 5Y&R FTEE
2Y PE (palyethylens) 6Y ' -FEP
02y foamed PE (cellular) 7Y  -ETFE

02YS foam-skin insulation

Screening <

C screen of braided copper wires (I.) aluminium tape

D copper screen, helically stranded (mg} magnetic screen steel flape

F filling of cable cora with pstrol-elly (5t) screen of plastic coated metaliic foll
(I() screan of copper tapa with PE-inner sheath () high tensite steel wire braiding

Sheath Material <

i1 smooth aluminium sheath M lead sheath
(L)2Y  copolymer coated aluminium moisture barrier sheath Mz lead alloy sheath
LD corrugated aluminium sheath w corugated steel sheath

Protective coating <«

oY PVC sheath 2Y  PEsheath

Yv - reinforced protective sheath of PVC 2Yv reinforced protective PE sheath

Yw  PVC sheath heat-resistant E compound with embeded plastic tape
Yu PVC flame resistant (non-lammable) C protective covenng of jute and compound

Number of stranding elements <

WXIx single core WXdx quad
WX2x palr {double cores) X5% five-core
X3% ol

Conductor diameter in mm<= =
Type of stranding components <

StV star quad for transmission of =550 kHz
F star quad with phantom circult in raliway cables StVI1 star quad for transmission of =17 Mhz
S signal core in railway signal cable DM Digselhorst-Martin quad
St0 star quad general TF carrier frequency star quad
St star quad with phantom circuit for long distance P twisted pair
Stl star quad without phantom circuit PIMF pair in metal foil
StI1 star quad like St 1ll.but with increased capacitance unbalances VIMF quad in metal foil
St IT1 star quad in local (Subscriber) cable BdiMF  unitin metal foil
SeIV star quad for transmission of =120 kHz Kx coaxial cable
Stranding Layout <« — N
‘Lg layer stranding concentric
Bd unit stranding
Armouring wire <
A layer of Al-wires for inductive protection 2B 0.5 2 layers steel tape, thickness 0.5 mm
b armauring D layer of copper wires for inductive protectian
B armouring of stee! band for inductive protection (T) sfrain bearing of stee| wires for aeral cable

1B 0.3 1 layer steel tape, thickness 0.3 mm




FEP-6Y, PTFE-5Y, Compensating cables-FEP

Rubber

Neoprene-Round /Flat, NSHTOU, AIRPORT 400 Hz,
HOIN2-D/E, HO5/H 07-, A 05/ A 07 RN-F

5iHF, 5iHF/ GL-F, SiF, 5iD, SiFF, SiF/GL, SiD/GL,
SiHF-C-Si, FZ-LS, FZ-LSi, N2GMH2G

H [Silicane[Neoprend Teflon

| J-H(SH, Security Cable. E30/E90, HELUCOM®-H
JZ-500-HMH, HXMHX, N2XH, H072-K, RG-H

PUR

PUR-JZ, PUR-JZ-HF, TOPFLEX-PUR, ROBOFLEX,
SUPERTRONIC-PUR, MULTIFLEX-PUR, TOPSERV®

PE

Coaxial-cable (PE), 1.2-BUS-cable (PE) A-2Y(L)2Y, A~
2YF(L)2Y, HELUCOM® ... 2Y

THERM 120, THERM 105, HO5V2-K, HOFV2-K

H 05 V-K, H 07 V-K, H (3 W-F, H 05 W-F

ESUY, LifY, PVC-Single cores, EDV-PIMF-CY ESY,
iFDY, TUBEFLEX/-CY

E-CY-JZ, Y-CY-JZ, |Z-HF-CY J-Y(S1)Y, ]-YY, JE-Y(St),
5-YY, 5-Y(SY, TOPFLEX-PVC

J2-602, ]Z-602-CY, TRONIC-CY,LiYCY, |Z-602 RC,
PAAR-TRONIC-CY, SY-JZ, SY-JB, JZ-602 RC-CY

MULTIFLEX-Plus, LifY, Trago, Lift-25, BAUFLEX
BUS-cables-PVC, DAT-cables-PVC

NYSLY, NYSLYCY, NLSY, NLSCY, NSY, NSYCY,
HOSW3E-F, HOSWCAVS-K

JZ-603, JZ 603-CY, Li-TPC-Y, PAAR-CY-OZ, NO5W5-
F, CE1 20-22

JZ-500/ 600/ 750, |B, OZ-BL, JZ-HF, FVC-Flach,
TRONIC (LiYY), SUPERTRONIC-PVC

Temperature up to ... °C

Concentration (%)

Chemical Resistance
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The information mentioned in this summary is given to the best of our own knowledge
and based upon our long standing experience. But we would like to direct your

attention to the fact, that the information is given without obligation,

A final judgement can only be made In practice.
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reach concentration

colds. = cold saturated

P =

20
20
i
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
50
20
50
20
20
20
20
20
20
50
20
20
20
100
20
20

20
= watery, liquid

T
wds.| 20 '@ | @ 0|0 ]/e]e e @@
each
10
each
each
sach
100
colds.
10-40 | 20
colds. |
colds..
colds.
colds,
colds.
colds.
colds.
50
colds.
100
50
100
colds.
30
cone.
50
each =
wat,

each

Ammonium chloride, wat.

Barium salts

wat.

Ammonium acetate, wat.
wat.

Sodium chioride (Cook spalt), wat.
Sodium thicsulfat, wat.

Ammonium carbonate, wat.
Soda Lye

Potassium carbonate, wat.
Potassium chiorate, wat.

Aluminium salts
Ammonia, wat.

Calcium chloride, wat.
Calcium chloride, wat.
Caleium nitrate, wat.
Calelum salts, wat.
Potassium chloride, wat.
Polassium dicromate, wat.
Potassium lodie, wal.
Potassium nitrate, wat.
Potassium sulphate, wat.
Megnesium salts

Sodium bicarbonate {Natron),wat
Nickel salts, wat,
Nitrobenzene

Alums

Boric acid
Copper salts
Mercury

Mercury salis
Nitric acid
Hydrochlorid acid
Sulfur dioxide

Potassium permanganate,
Sodium bisulphite (Soda), wat.

Carbon disuilfide
Hydrogen sulfide
Cleaning fluid lye
Waler (dest.)
Hydrogen peroxide
Zinc salts, wat.
Stannous chioride
@resistant

inorganic chemicals
Sea water

. Phosphoric acid
Sulfuric acid

Siiver salts

‘Substance

* for individual case, please verify

@conditionally resistant

Onot resistant
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m FEP-6Y, PTEE-5Y, Compensating cables-FEP
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m_ Neoprene-Round /Flat, NSHTOU, AIRPORT 400 Hz, (o) & & & asae o0

| HOIN2-D/E, H 05/H 07-, A 05/ A 07 RN-F
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£ | SIHF, SIHF/GLP, SiF, SID, SIFF, SiF /GL, SID/GL, -
2 | SHFCS, FZLS 215 N2GMH2G

I
pa o

L
J-H(St}H, Security Cable..E30/E90, HELUCOM®-H @)
1Z-500-HMH/ HXMHX, N2XH, H07Z K, RG-H
& | PURJZ PUR-Z-HF, TOPFLEX-PUR, ROBOFLEX, O
|£ | SUPERTRONIC-PUR, MULTIFLEX-PUR, TOPSERV®
|z | Coaxialeable (PE), L2-BUS-cable (PE) A-2Y(L)2Y, A-
| IVF(L)ZY, HELUCOM® ... 2Y

4 THERM 120, THERM 105, HO5V2-K; HO7V2-K
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ESUY, LifY, PVC-Single cores, EDV-PIMF-CY ESY,
LiFDY, TUBEFLEX/-C¥

F-CYJZ, Y-CY-JZ, [Z-HF-CY J-Y(SH)Y, [-YY, JE-Y(St),
{ S-YY, 5-Y(St)Y, TOPFLEX-PVC.

JZ-602, ) Z-602-CY, ;OZHD.QLEQ. JZ-602 RC,
PAAR-TRONIC-CY, SY-JZ, SY-]B, JZ-602 RC-CY
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PVC

MULTIFLEX-Plus, LifY, Trago, Lift-25, BAUFLEX
BUS-cables-PVC, DAT-cables-PVC

D[ 0o |o|9®

> 000 0|00
The information mentioned in this summary is given to the best of our own knowledge
and based upon our long standing experience. But we would fike to direct your
attention to the fact, that the information is given without obligation.

A final judgement can only be made in practice.
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Temperature up to ... °C
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reach concentration

20
50
20
50
20
100
20
50
30
20
20 |
50
50
20
100
50
20
20
20
20
colds. = cold saturated
wat. = watery, liquid

20
50

{=]
o™

20
120
50
20
20
20
20

Concentration (%)

each

100
40
colds
20

20
each
100
10
100
colds.
100
100

Chemical Resistance

inorganic chemicals
Glacical acetic acid
Isopropyl alcohol
Methylen chloride
Carbon tetrachloride
Toluana
Trichloroethene
Tartaric acid, wat.
Citrle acid

@conditionally resistant

. Onot resistant

Karozena

Succinic acid, wat.

Brake fluid

| Butane
Diethylprestone

Ethyl alcohol
Ethyl chioride
Ethylene glycol
Farmic acid
Chlorobenze
Chloroprene
Diethylether
Diesel oil
Glycerin
Hydraulic oil
Lactic acid
Machine oil
Methanol
Methyl alcohol
Mineral oil
. Motor ol
Olive ofl
Oxal acid
Paraffin oil
Vegetable oils
Vegetable fats
Cutting oil
Tar acid
@resistant

Substance
Aniline
Petrol
Benzene

Acelon

| *for individual case, please verify

Acetic acid
| Freon
Gear oll




US-American and British units
conversion of usual measuring units

Units for cables and wires
In the US the measurements are mainly used in AWG-numbers ( AWG = American Wire Gauge ).
The AWG numbers conform the british B&S-numbers (B&S= Brown & Sharp ).
AWG No. Cross Dia meter | Conductor AWG No. Cross Dia meter | Conductor
section mm resistance section mm resistance
mm? ohmikm mm? ohm/km
1000 MCM* | 507 25.4 0.035 | 14 2.08 1.63 8.79
750 380 22.0 0.047 15 1.65 145 11.20
600 304 197 | 0.059 16 1.31 1.29 14.70
500 254 207 | 007 17 1.04 1.15 17.80
400 203 18.9 0.09 18 | 0.8230 1.0240 23.0
350 178 17.3 010 19 06530 | 0.9120 28.3
300 152 16.0 0.12 | 20 0.5190 0.8120 34,5.
250 157 Ve 014 | 21 04120 0.7230 440
40 107.20 | 11.68 0.18 - 0. 3250 0.6440 o
30 8500 | 10.40 0.23 e AT e, TR 0.4
20 | 6750 | 927 029 <t L | UW g 0
T 25 0.1630 0.4550 111.0
0 53.40 8.25 0.37
26 0.1280 | 0.4050 146.0
[T 42.40 7.35 0.47 = 01020 | 03610 1760
2| 3360 5.4 L) 28 0.0804 0.3210 232.0
3 26.70 943 0.71 29 0.0646 | 02860 | 282.0
+ 21.20 519 0.91 30 0.0503 | 0.2550 350.0
I 16.80 4.62 1.12 31 0.0400 0.2270 446.0
6 13.30 4.11 144 | 32 00320 | 02020 | 5780
7 10.60 3.67 1.78 33 0.0252 0.1800 710.0
8 8.366 3.26 2.36 34 0.0200 0.1600 899.0
9 6.63 2.91 AT 35 0.0161 0.1430 1125.0
10 5.26 259 3.64 36 0.0123 0.1270 1426.0
1 4.15 2.30 4.44 37 00100 | 04130 | 18000
12 3.30 205 5.41 38 000785 | 01010 | 22550 |
13 2.62 1.83 7.02 4 39 0.00632 | 0.0897 2860.0
4/0 Is also stated: 0000;1mil = 0,001 inch = 0,0254 mm 1 €M = 1 Citc. mil{= 0.0005067 mm®
*for bigger cross-section the sizes in MCM (Gircular mils) 1 MCM = 1000 Circ. mils=0.5067 mm®

M General measuring units
| Length “11b (pound) = 0.4536 ka [1in H0 = 2.491 mbar
1 mil =0.0254 mm 1 stone =636kg [ 1 Nfmm? = 145 psi
| 1in (inch) =25.4mm 1 qu (quarter) =12.7 kg =10 bar
1 ft (foot) =0:3048 m 1 US-cwt ' 1 kp/mm? = 1422 psi
1 yd (yard) =0.9144 m (hundred weight) = 45 36 kg 1at = 736 Torr
1 .ch (chain) =201 m 1 US ton (short ton) = 0.907t = 1 kplem?
. 1 mile (land mile) = 1.609 km 1 brit ton (long ton) = 1.016t 1 Torr =1 mm Hg
i = 1760 yards Force 1 bar =0.1HPa
1 mile (nautic mile) = 1.852 km 11b  =4448N 1pa  =1Nm?
|1 mm =0.039370 inches | 1 brit ton = 9954 N Density
im = 39.370079 inches | 1 pdl (poundal)  =0.1383 N 1 Ib/cu.ft = 16.02 kg/m®
 Area ¥ 1kgf =9.81N 1 Iblcu.in. = 27.68 t/m? 2
1CM (cire.mil)  =0507 103mm? | 1N = 1.02 kgf [ Horse power
1 MCM = 0.5067 mm? \;‘elocily 1hph =1.0139 PS'h
1 sq.inch (sq.inch) = 645.16 mm? 1 mile/h = 1.609 km/h =2.684:10°6 Joule
| 1sq.ft(sq.foot)  =0.0929 m? 1Knoteh ~ =1852kmth =746 Wh 3
1 square yard =0.836 m? 1fs = 0.305 m/s 1BTU(brit therm. unit) = 1055 Joule
lacre = 4047 m? 1 f/min =0.508 10 2 m/s | Electrical units
| 1 square mile = 2.59 km? Radiation absorbed dose i 1 ohm/1000 yd = 1.0936 O/km
Density = 1Gray  =1Jkg  [1ohm/1000f  =328Qkm |
1 cu.in. (cubic inch) = 16.39 cmé 1 rad =10"2J/kg=1 CentiGy | 1 uFimile = 0.62 pF/km
| 1 cu.ft. (cubic foot) =0.0283 m* =0.01 Gy 1 megohm/mile =1.61 M{Ykm
| 1 cu.yd. (cubic yard)= 0.7646 m* 1 Centi = 100 Joule 1 pfifoot =3.28 pF/m
| 1gal. (us gallon)  =3.785| 1 rad =cllkg=0.01 Gy | 1 decibelimile =715 mNim
1 gal. (brit gallon) = 4.546 1Mrad =110 ~6cllkg | Power rate :
| 1US pint =0.473] Energy 1PS : =0.736 kW
| 1US quart = 0.946| 1 keal =1/16 10°kWh [ 1 kW =1.36 PS
1 US barrel =158.81] 1 kWh =360 keal 1hp = 0.7457 kW
Temperature prassu? ) 1 kW ’ =1.31 hp
| F (Fahrenheit) =(1/8 -C) + 32° 1 psi (Ib/sq.) =68.95 mbar
| C (Celsius) =0.5556 - (F-32°) = 6.895:10"2 Nram?
| Weight ] 1 Ib/sq.ft = 0.478 mbar
1 grain =64.8 mg 1pdisqft =1.489 N/m?
1 dram =177g 1in Hg = 33.86 mbar
| 1 0z (ounce) =2835¢g 1 ft H:0 = 29.89 mbar




Formulas of electrotechnic and electronic

Cross-section for single wire round ohm's Law

P 9 s 2l The current intensity (I) is proportional to voltage
sl s i (U) and inversely gép)orh%na to resistance (R)g
Cross-section for bunched wire =Y gr=U py=1.r
q=D%% 1 or d2- 07854 n = .
4 ’ I = current intensity (Amps - A)

Diameter for single wires cross-section

D=y f{n_‘i or yq.1.2732
Diameter for bunched wires

D=y134-n-d

q = cross-section (mm?)

D = conductor diameter (mm)

d = single wire diameter (mm)

n = number of wires

Conductor Resistance
R = L or P_i-'.
K- q
2 2.Lp

R = Electrical direct-current resistant (ohm)
Rioop = Resistance of a complete circuit

q = cross-section (mm? or q mm)

K (kappa) = conductivity

p (Rho) = Specific resistance p = -1,5-

L = Conductor Length

Materials Conductivity | Spec. resistance ‘
B 1L Q-mm?
Q-mm? s
Copper 58.00 0.01724
Aluminium 33.00 0.0303
Silver 62.00 0.1613
Iron 7.70 0.1299
Constantan 2.00 0.50
Serial connection
Resistance ~R=Ri+Rz+Rs+...+Rn
Capacitance %*"%r"'%;"'é“‘---*%
Inductance  L=Lit+L2+Ls+...+Ln
Parallel connection
Resistance R=% +%+%+‘..+%
Capacitance C=C1+C2+Ca+...+Cn
Inductance =%+%+—IE+...+—1E
Mutual capacity (c)
i -
coaxial cable 181In% ( )
o Er-107
e parallel core C 36100 (nF/km)
e shielded twisted pair

A0 EriUt e M im)
36 In%- o2
Da = outer diameter over insulation

Ds = diameter over shield

Cs

d = diameter of conductor
a = distance-mid to mid of both conductors
&r = dielectric constant

R = electrical resistance ()
U = electrical voltage (V)
Conductance
G=% 1555 or WS=1m
S (Siemens)=reziprocal value of a resistance
is used as conductance
1 Siemens=1 / Ohm
G = electrical conductance
Capacitance
e Single core against earth

0o —ElE /1o or pF
B =18 nDr ( /km or pF/m)

¢ Unshielded symmetrical twisted pair
€r102
Cs =3¢ 2a (nF/km or pF/m)

e Coaxial pair
-10°
Co =45 s (oF/km or pF/m)
e Shielded symmetrical twistet pair
103
Cs =—E€rlow}—(n13/km or pF/m)
36 Iné - O2e)
Di = outer didtnofer over single core (mm)
Da = outer diameter of multicores (mm})
d = conductor diameter (mm)

a = distance between two conductors mid to mid
of both conductors

Inductance of parallel cores
at low frequencies

L =04 (inD2+0.25) mH/km
at high frequencies

L = 0.4 (inD2+0) mH/km
Inductance of coaxial cable
at high frequencies

L =02 (inD2+0) mH/km

Da = distance between two conductors mid

to mid of both conductors

r = radius of a conductor

Er = dielectric constant
Impedance (Z) €0 5

for coaxial cable Z="\/? ‘In" 7(Q)

D = diameter over insulation
d = conductor diameter
for communication cable

: R
at low frequencies Z=,’/ o C (@) tan ¢=1,0= 45°

. : i T
at high frequencies Z—V T{Q)
R = Resistance (€2/km)
L = Inductance (mH/km)
C = Capacitance(nF/km)
o = 2nf
Wave length A = —}1

A = wave length . (vel

v = propagation velocity (veloci
of light: 3%0,000 km/s) i
f = frequency

units of attenuation - neper (N),

decibel (dB) and Bel (B)
1 Np = 8,686 dB
1dB = 0,1151 Np =qpBel
1 Bel = 10dB = 1,1513 Np



Formulas of power engineering

Cross-section

» for direct current and single phase
alternative current of known current
(mm?)

4= "ou
for three-phase current
1,732.Lcosy.
g= =0k mn)

s for direct current and single phase
alternative current of known power
q oyt e (mm?)
K.o. U
for three-phase current
=gty (mm?)
Voltage drop

For low voltage cable network of normal operation, it is
advisable of a voltage drop of 3-5%.

On exceptional case, higher values (up to 7%) can be
permitted in case of network-extension or in short-circuit.
e for direct current of known current
=205

Y% g ™)

for single phase alternative current
2L A
w55 M

for three-phase current
4 ul._n%sl:c;sg,l )
e for direct current of known power
u=2-LP
x.q U
for single phase alternative current

u=2LH M

for three-phase current
u=g g
u = voltage drop (V)
U = operating voltage (V)
P = power (W)
Rw = effective resistance (£1/km)
L = Inductance (mH/km)
ol = Inductive resistance (Q2/km) (w=2-mf at 50 Hz=314)
q = cross-section (mm?)
I = working current (A)
1= length of the line (m})
k (kappa) = electrical conduetivity of conductors
k-Copper = 56
-Alu =33
Nominal voltage
The nominal voltage is to be expressed with two
values of alternative current U0/U inV (Volt).
Us /U = phase-to-earth voltage
U : Voltage between conductor and earth or metallic
covering (shields, armouring, concentric conductor)
U : Voltage between two outer conductors
Us : U/y/3 for three-phase current systems

U : U/ 2 for single-phase and direct current systems
Us /Uo : an outer conductor is earth-connected
for A.C.- and D.C.-- systems
Nominal current

Lin (A)
Active current

Iw=1I-cosg
Reactive current

lo=1:sing
Apparent power (VA)
S=UI for single phase current (A.C.)
5=1,732.U1 for three- phase current
Active power (W)
P=Ulcos @ for single phase current (A.C.)
P=1,732-U-l-cos ¢ for three- phase current
P=UI for direct current

Reactive power (Var)

Q=UlLsin @ for single phase current (A.C.)
Q=1,732.U-lsin @ for three- phase current
(Voltampere reactive) Q=P-tan ¢

Phase angle
¢ is a phase angle between voltage and current
cosp=10 09 08 07 06 05
singp=0 044 06 071 08 087
Insulation resistance

i =5.|]gﬂ 1 ln% 108 (MQ - km)

Specific insulation resistance
R~ RL10°
In%
Da = outer diameter over insulation (mm)
d = conductor diameter (mm)
di = inner diameter of insulation (mm)
1 = length of the line (m)
Siso = Spec. resistance of insulation materials (Q2 - cm)

Mutual capacity (Cs) for single-core, three-core and H-cable

C= %llﬁqg(nlff/km)

Inductance
Single-phase 04 . (In I%HILZS) mH/km
three-phase  0,2. (in23+0,25) mH/km
Da = distance-mid to mid of both conductors
1 = radius of conductor (mm)
Er = dielectric constant
0,25 = factor for low frequency
Earth capacitance
Ec=06.Cs
Charging current (only for three-phase current)
ILad = U.2nf.CB.10-6A /km per core at 50 Hz
Charging power
PLad=ILad.U
Leakage and loss factor
G=tand.o C (S)
G

=l
w=2nf

C=Capacity
tand=loss factor
S=Siemens= %

Dielectric loss
Dv=U=2nf.CB.tan.10-6 (W/km)

f bei 50 Hz

tand PE/VPE (XLPE) ~0,0005
EPR ~0,005
Paper-single core, three-core, H-cable ~0,003
Oil-filled and pressure cable ~0,003
PVC cable ~0,05

Tt should be noted that for the current load of the insulated
cables and wires of selected cross-section, the power ratings
table is also be considered.

To estimate the voltage drop of insulated wires andcables for
heavy (big) cross-sections of single- and three-phase-
overhead line, the active resistance as well as the inductive
resistance must be considered.

The formula for single-phase (A.C.) :
U=2.1.1.(Rw.cosp + L. sing) . 10-3(V)

Three-phase :

U=1,732.1.1.(Rw . cosq + oL . sing) . 10-3(V)
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