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0.6/1 KV JtJ^^A 3 oj^lfc 05J^ Af^o b ^^> J^ OjJ^ ^lfc J?ir

,/^(—><

I) KHORASAN ELECTRIC IND. CO. 0.6/1 KV Fire resisting

:dj<jtf

^l^jUy&^Ljljl

^J \ J.lia j^ JuL 4^
^a

Jl^ot

. Juj-S ^a oslAl^l Juj-S C-^asls^a

'<yjAP' ^^4>^>-^- <-^*^» ^lAAf-jAS^ J*J;Lrd 4^s*~ J * J'

l^^jl^ J L^J^-3 L^J ^^^- \A^^ ^J^

- ^ fu b

:Jitfjb>L>
Cu/MGT/XLPE/LSHF-

EEC 60228 ^lk. v ^*^ ^o ^^la -

1^^-

XLPE^lp-

^JjJla jj^ il^ : ^LS -

J*^ ^ -? jJj}la JJ^ ^ •• i^JJ -

:^tfoLtf(*LB

^ljjL-,1 j.lko ojjd J.y-

EEC 60502-1 , ffiC 60331

y;J^ <to.b -

-5°C ^L-^^j.

+90 °C
^la^^lj^

+250°C o^Jl^l^^j^

UyU=0.6/lKV :^JU3-

4KVa.c.50Hz =J^jc^j-

(^oti'^taflBpfart'

mm2

/:»WI iii^tiil

mttt (icyKM)
^s^p^

(A)

B

2 x 1.5re 0.7 1.8 12.0 12.1 24 205
2 x 2.5 re 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
2x10rm 0.7 1.8 17.5 1.83 73 510
2x 16 rm 0.7 1.8 19.3 1.15 96 670
2 x 25 rm 0.9 1.8 22.7 0.727 130 980

3 x 1.5 re 0.7 1.8 12.6 12.1 24 230
3 x 2.5 re 0.7 1.8 13.5 7.41 32 278
3x4 re 0.7 1.8 14.4 4.61 42 347
3x6 re 0.7 1.8 15.5 3.08 53 432
3x 10 rm 0.7 1.8 18.2 1.83 73 625
3x 16 rm 0.7 1.8 20.3 1.15 96 850
3 x 25 rm 0.9 1.8 24.0 0.727 130 1200

4 x 1.5 re 0.7 1.8 13.3 12.1 24 270
4 x 2.5 re 0.7 1.8 14.4 7.41 32 325
4x4 re 0.7 1.8 15.4 4.61 42 415
4x6 re 0.7 1.8 16.8 3.08 53 520
4x 10rm 0.7 1.8 19.8 1.83 73 770
4x16rm 0.7 1.8 22.1 1.15 96 1020
4 x 25 rm 0.9 1.8 26.2 0.727 130 1560
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^IA ^—
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^^Tjl^- j ^-L>s>- j Ul (^LO^ J?laJ t j^

.JJ<L ^TJa.1'J*" J^

CU/SIR/CU/HFFR
IEC ?'»VTA J.lk- Y L \ ^ ^^ ^^IA

d^l^ Jj^JL*. d^-U SIR: J.>

4^ <u
^jL^ ^ OJ^IA :^jj

HFFR

KHORASWTEl.EeTRimND^O?

:Jitfj(*»U :u-»<.»fcaa«<

BS 7629-1 :^|JI;L^I j,lk.
INSO 22978-1

:^^J>- ^^

+70
~C

(^^^cJl^j^
+250 C (J L$I 4ia>eJ ^j^^ ^

UO/U 300/500 v :^UJUj

2KVAC 50 HZ 5mm:c^7jUj

4A3^ ^ T * C-»JLa j^ ^>-J^ A^* (^Lo^ l> 4lxJ> JLO>>BJ C-JLlfl

(^lA^jlJUlL-l jJ? ^T ^^L J (^^;^-a <b^9 ^ otj^^

INSO 3082-1,IEC 60331-2

MiiJEii2
mm ••lg^

•MMWBKiJ

2 x 1.5 re 0.7 0.9 8.5 12.1 24
2 x 1.5 rm 0.7 0.9 8.5 12.1 24
3 x 1.5re 0.7 0.9 9.5 12.1 24
3 x 1.5 rm 0.7 0.9 9.5 12.1 24
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<^J 5^ ^ii*.?w ^4L(T ^j) J^j^ 3 ^lc ^^ PVC Jy^

TCI j IEC 60189 , ffiC 60227 , ffiC 60502 ^IA^I^'L^I J;lk. 70-90°C ^jl^. ^l»41.)^ ^l^ ^ j ^ <Jd^. ^l^JLlS' ^ ^jj j ^lp.

.^L ^ ^JL ,,1^1 ^;^ L ^O^^. PVC ^^l^f JJ^.

KHTS jKHTI , KHF , ST5 ,ST4 , ST2 , ST1 ,E,D ,C,A: J^l^f ^)

^I^IS-^IF

0.6/1 KV
^l(-»^-J^lp

JUj L- C->L'^^
450/750 V

^^-Jilo
Jbl^l;,,Lil

450/750 V

^i^ir^ip
-'J'^^^J^fJ1^

^^\
90°C

^^^,,
0.6/1 KV

^i^^ ^r^
0.6/1 KV
^^^.

90°C

1-1 ^l^^l^

^^Jl^

N/mm2 12.5 12.5 10 15 12.5 12.5

J^^l^l^^ % 150 125 150 150 150 150

::w\
1-2

^•l^^l^

^S-JI^

^^^^ N/mm2 12.5 12.5 10 15 12.5 12.5

^rjij.s-.c—oi^.^^l % ±25 *2D ±20 ±25 ±25 ±25

J>^1>1^^ % 150 125 150 150 150 150

c^^j'j-'——-'^"---1-^!% ±25 ±20 ±20 ±25 ±25 ±25

1-3 J^ gr/cm 1.48 1.5 1.5 1.4 1.54 1.54

1-4 f^c^^
jjjVc.^^ mg/cm2 2 2 2 1.5

^s^ 80° C 80° C 115°C(10days) 100° C

1-5 LT^- shoreA 84 78 72 78 82 82tn 70°C js ^^^ t^.jll- n.cm 1010 1010 10'° 1010

^l3-1 ^b^ir^ °c 70 70 70 90 80 90

3-2 ^J3 ^S
°c 150 145 150 160 160 160



^iJl? 5^ ^flJL.sw ^l^Jbir ^(j? ^u 3 ^^ ^g?- PVC Jy^/i

TCI j EEC 60189 , EEC 60227 , ffiC 60502 ^IA^I^L.) J.lko 70-90°C^l^ ^IA 4L.I^ ^ j^ j^ ^JL^. ^^LlT ^^ ^Tjj j ^lp -

•^^ Ji^^^^ <i A^j^pvc ^^i^r^ -

KHTS jKHTI, KHF , ST5 , ST4 , ST2 ,ST1 ,E,D,C ,A: J^l^f ^l
-

./^L^>/
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.^t^ ^L^ PVC ^^^l^ b ^.L. ^lfjL. ^

.JUjl^ 1000 m/min L~ ^l ^Jj^'l (^LA C*P^- j^ ^^L. ^^fj^^PVC ^IA ^^^
-

.^lAL ^ ^jl^ ^. ^t^j^ 4^1 J.IL j^ J;^ ^ 4iL^I ^r^ <u 4$' ^L^ ^IA ^^^>
-

1.45gr/cm3 Ji€3r-
80±2 (shore A)j^^ -

10' n.cmat20°C Jilj^ ^.>^c-jll«-
200°C ,100 ^, ^^ ^t^L _
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ĈN

^
^

?
^

g
g

§
s

g
s

13^3:'ll3̂13:?

10
^

§s^1£iIi£sz

^-
9

co
?

Csl
coo

T
-
§

?^•^

31:



h-

1§Isls

|E°ssE°os

|sossos
"^j'.
<

|soo?<Do|so|so

|soIR|so

l
ôl
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,^L^><

harmonized ^l^bl^ ^IAO
HD 3 DIN VDE , lEC^lfcAjfj^l^t b

i

•^•"•L

:IECjiU»D^»jU
750 V j1 j*^ b- ^ jUj j dj? ^^dlft (»PVCAtc t? ^^ ^Uw< tft^tf 5 4^: IEC 227

750 V j( j*^ C ^tli JU^ j Ajj- ^l^Ato d yJ—^A(e(< ^M JUwt ts4Jbtf 4 4^: IEC 245

HD j IEC d 4^teo ^ DIN VDE0281 ^lfao PVC ^k b ^4btf 0

^Ltfb*u0 j1 ^flu b ^lti

VDE

^^fi

JrfA> ^jtd*>1

^jtd^l^^

jlttxo^

VDE 0250

^oU^tsuBcta*

mm2

^liJUj

v
d»U»

HD

4lUr Ajljtftrtt

IEC

PVC ^{^tS
wsy^w^
Ol.*!^

0281 part 3 H 05V-U NYFA, NYA
0.5to 1.0 300/500 HD 21.383

227 IEC 05

0281 part 3 H 05V-K NYFAF, 227 IEC 06

PVC ^lc b ^l^tf
OJL& JUj*ri1 (^lftC.jNf

0281 part 3 H 07V-U NYA 1.5to10

450/750 HD21.3S3

227 IEC 01

0281 part 3 H 07V-R NYA 1.5to400 227 IEC 01

0281 part 3 H 07V-K NYAF 1.5to240 227 IEC 02

^UiS( t-tfu J^ ^s^Jbtf 0281 part 5 H 03VH-Y NLYZ 0.1 300/300 HD 21.533 227 IEC 41

^w^^\^\s 0281 part 5 H 03VH-H NYZ 0.5+0.75 300/300 HD21.5S3 227 IEC 42

OSVV-F^PVC^^j b ^l^tf

t-4flu

0281 part 5 H 03W-F ^YLHY rounc 0.5+0.75
300/300 HD21.5S3

227 IEC 43

0281 part 5 H 03WH2-F NYLHYflat 0.5+0.75 227 IEC 43

OSW-FjPVCJtf^j b ^t^tf
^

0281 part 5 H 05W-F
slYMHY rounc 0.75 to 2.5 300/500

HD21.5S3

227 IEC 53

^YMHY rounc 1 to 2.5

0281 part 5 H 05WH2-F 300/500 227 IEC 53NYMHYflat 0.75

OSVV-He^PVC*,^ ^4Jbtf
07VV-H6jPVC»,.tfut54Jbtf

)281 part 403 H 05WH6-F NYFLY 0.75 to 1 300/500

)281 part40^ H 07WH6-F NYFLY 1.5to 2.5 450/750

HD 9 IEC b 4^lAc jA DIN VDE0282 ^ttiio ^,^^ ^lfi b ^y?tf 0

^ldXuuo j( (^uflU It ^tUiU ^o^

JtfA> ^jld*»(

^jla*>(^^

^ttu^

VDE 0250

(^Bte^fa&ooki*
mm2

^IJJU,

v
^ttto

HD

4lt»®AjlAtL»»1

IEC

^^J^jtio^^tf
H07Gu&^yj<teli

0282 part 7 H 07G-U N4GA 1.5+2.5
450/750 HD 22.7 S2

0282 part 7 H 07G-K N4GAF 0.5 to 95

^^.^f^^\^\S
^^JL-A-^dkt*

0282 part 601 H 05SJ-K N2GAFU 0.5 to 95 300/500 HD 22.3 S2 245 IEC 03

eA-4-ab^JUw^ 0282 part 4 H 03RT-F NSA 0.75to 1.5 300/500 HD 22.4 S3 245 IEC 51

OSRR^-^y jtfij b j^Ju JUwt^ 0282 part 4 H 05RR-F NLH, NMH 0.75to 2.5 300/500 HD 22.4 S3 245 IEC 53

j<JuJUw(J»tf
OSRN^ajtf^jtf^t*

0282part4 H 05RN-F NYMH6U 0.75+1 300/500 HD 22.4 S3 245 IEC 57

NYMHou 0.75+1 245 IEC 57

NYMHou 0.75 245 IEC 57

^juw<j,(y
07RNo^jtfJb^5j4

0282part4 H 07RN-F NMHou

NSHou

1.5to500 450/750 HD 22.4 S3 245 IEC 65

1 to25 245 IEC 66

1 to 300

1.5+2.5

05RT2D5 tfl 4»,|jUt), ^S^I^b ^l; rfl«l<tf

OSRNDSojji^^^tfjj , >A-V Ate 1. j;Kb >,(«l,tf

0282 part 807

0282 part 807

H05RT2D5-F

H05RND5-F

NFLG

NFLGC

0.75

0.75

300/500

300/500

07RT2D5 tfl 4»jb̂ b j ^^'1^ li ^b tfl«l'tf

OTRNDS^^tf J-^tfu j ^.-y dte b ^b rf4btf

0282 part 808

0282 part 808

-^07RT2D5-F

H07RND5-F

NFLG

NFLGC

1

1

450/750

450/750
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OJ1

pvc^b^y?tf0

^Alb <^oU ^x&o ^fa^
min2

^IJJUj

3.6/6 KV

I^F/KM1

ylijtt,

6/10 KV

|LiF/KM1

25 0.30 0.35

35 0.32 0.33

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

185 0.50 0.70

240 0.55 0.33

300 0.60 0.92

.^Ab ^o ^au) 20°C ^LoA jA ^Alao ^f (I

XLPE^Icb^ybtfET

^Alfc ^ti ^ta&o cta^
mm2

^jUa
6/10 KV

ILiF/KM

^JUl

8.7/15KV

|LiF/KM

^UJU,
12/20 KV

|LiF/KM

u-Ujlti
18/80 KV

I.IF/KM

35 0.22 0.17 0.16

50 0.24 0.19 0.17 0.13

70 0.28 0.22 0.19 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 0.19

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 0.46 0.40 0.30
'^. ^ L^(39f

'/•
^ * u~ J^^l^^ ^(j? J^ jiA& *



50 Hz jA PVC Ateb^l^btf^^^^tAo

50 Hz jdPE 5 XLPE ^(cb^lebtf^iatc-^lftD

^bfloOb*-

^lfe^ti
mm2

^lijU,
0.6/1 KV
4iuiijA*>

mH/KM

u-UJU,
0.6/1 KV
4*AjJ5

mH/KM

u-1i JU,
3.6/6 KV

4*Aj4«»

mH/KM

^.lijU,
3.6/6 KV

4*Aj<JB

mH/KM2

^lijU,
6/10 KV

4iwij ^a

mH/KM

^.UjU,
6/10 KV
4*N(jJ5

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 0.107

95 0.075 0.088 0.088 0.112 0.103 0.104

120 0.073 0.085 0.085 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 0.093 0.094

240 0.072 0.082 0.078 0.097 0.089 0.093

300 0.072 0.081 0.077 0.095 0.087 0.091

400 0.079 0.092 0.088

500 0.079 0.089 0.085
•^.^ J-i^l

•/- < * i5 J^T ^ieLir ^(^^ ^Aiso *

^faflOC^

^Lb^ti
mm2

0.6/1 KV
4*«»jJ5

mH/KM

6/10 KV
4^jJ3

mH/KM

8.7/15 KV
4*Ajjy
mH/KM

12/20 KV
4*Aj^l

mH/KM

18/30 KV
4*rtjJB

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 0.089 0.092 0.094 0.100
•^^. ^o U:Li(39(

"/• ^ * b" J^T L5l«Jblr^(J<^ ^-•SIAO *

^faftDgtshf

^to^U
mm2

^Cjtil,
0.6/1 KV
4^jA<>

mH/KM

^UJU,
6/10 KV
4*AjA*>

mH/KM

^•UJU,
8.7/15 KV

4*N)jA*>

mH/KM

^(•Jtt,
12/20 KV

4*AjJ^-

mH/KM

^lijU,
18/30 KV
^Ai>

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 0.069 0.099 0.105 0.110 0.121

120 0.069 0.095 0.101 0.106 0.116

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 0.084 0.089 0.092 0.101
•^k^ u^'3"

•/. ^ • b' ^JT ^^ls- ^lj? Jis^^ *



^ DIN VDE 0271/0276 Aj^l^t ^tt^o ^jj^ ^4fctf ^j^ ^

A*
./^L^>/

••Ajfj^L^f JJ"

DINVDE ^I^L.Ij.lk.
:^Alfc,

L?flJ—A^T̂ ^

N

L?^L$;^

t t

-:JJls(J-^>
PVC L^^L^

XLPE e^. ^J ^I^T ^L;) J^
-: (^^jt^y 9^^ ^^^ k L^J^^ ) ^yw r^b ^^

Y
2X

^ 4^j ^ ^jj ^ 4;l?l^ C

J.IT 4lA^ ^ ^j^ ^ ^€\^c.jj

^JjJ^ Ojj-^SU t^T 3jA J-s^ u^j^'

t t

^^ ^ l ejj

oJLSi oj^tjjl^ (^-s^jS C*>J ^l^-ft-^ L ojj

G^J^ CT^ L L$-a^JS L$LAJ1^ L °jJ

oJ^ ej^yi? L$^Ja ^ (^1^—l aJJ

:U:J"3JUN^

L$J-^ ^ J' L$rjl>- c^rJJ

\^^ u^^J

L^J—A^JTJ^^
PVC^^j^^^

PE ^-IJ,^^
: (Ojf) ^ab&o ^AUb

Jailx^a (^^IA l

Ja9l><^ (^^IA jjJU

: J^IT ^lfc 4^j Afj^u

B
F
G
R

A
K

KL
Y

2Y

J
o

: (mm2 ) ^yQ jLoJLo <b ^AUb ^lafto pla^
-:^k»JsC-

oJLS. ju^\ ^[^ m <Jj^^^ (^•3^ r

Jl^y^^tA h (^Ua5)^jj^^lA s

( oJL^. o^ ) C<^ (J^LA V

cJj^LS'20 U12

cJjjLT30 L~18

^J^^S^ °

^Jji^^j^tA e

:^^j

cJjjLS'1 l'0.6

cJj^LT6 U 3.6

cJj JL^ 10 U 6

NA2XS2Y Ix 35 rm/16 6/10 kv : Jlt.

2X 2Y

l ^oj^^T ojj. ju^l ^ ^^ IA . ^jl^L^I J.lk. XLPE J^IP l 4U.J ^; J;l^
>1 oJj< oJLJi^

^uyi jl»JLa\ 9'
^*xua (j^jSL*»l L 4$^

^Uj-» ^loJLa VA ^>U

. J^\^ cJj ^LT ^/^ » ^ ^^

1 35 RM 6/10 kv



harmonized AjfJub^f l <^l^^ <^tj? ^wc^ JS'

DIN VDE 0281/ DIN VDE 0282/ DIN VDE 0292 Ajfjol^f ^Uao

^J&UJtf

dj^fc-tjj' <^

A 31.-^-^^^

H Harmonized^i»^ujb-i

U^U^<-

01 ioov

03 300/300 V

05

07

300/500 V

450/750 V

AteA<^^><-
B
G
N2
R
s
v
V2
V3
V4
z

(EPR) ^^-uLS}^—^

(EVA) ok-l^-^L-I^L,

(CR) ^^ ^i^is- ^i^ ^^ ^^.^

(NR a./o. SR) ^F^. L j ^j, ^-^

(SiR)^^L.^-^

(PVC) ^AJ-iJ^,

(PVC) ^ ^. ^ r->lfl< ^.'A J-.^ ^

(PVC)^^^AJ-^,

(PVC) (^^^D^^J^l^^^'jA^,

(PE) (^^^D^^J^^^l^

^t>t,^J>1 <^

c ^.^
Q4 (PA) ^T^L^>ILJ,^

.JJ, .^l- ^l* cAj ^j^ ^ ^i^jil CJl

T6 ^^^^j^^

^^/0^5j^^><-

B (EPR) ^^-^-1^-^

J <-^^
N (CR)^A-^^

N2 (CR)^^^^^.^^^-^

N4 (CR) ^^^^^^^-^

Q (PUR) j^i^,

R (NRa./o.SR)^^.i.j^J,^—^

T -L
T2 ji^.^i^.i^i

V (PVC)^AJ--»^

V2 (PVC)^ ^,,.^ ^i^ ^^

V3 (PVOL.^^AJ-,^^

V4 (PVC) (^.^^ L) .^ ^.j ^i^ ^,1^ j-,,, ^L

V5 (PVC)^^,.^^^

ej<it5jt>t-'^j'<^

D3 (^^^)^^^ 31 ^i^i

D5 (^ir<x-^.-)^^^

FM ^'^^^ -^^^ ^ ^ ^^^
H (^^)^^^»^\s-

o

H2 (.-Li^^^j.)^j^c.^jiis-

H6 (^^r^^^-)^^^-j;is'

H7 ^^>^,,
H8 (^^»^^^^ir

tf^f^ -<-

D ^^^ir^.-LA^^ijui

E ^^c5^^ LS^ »-1-^^ D^l jL-i

F ^^^i^i^ir^^i

H ^J.^]^4L>S'^^1,L-,

K ^^. ^^\^ ^,^^^\ ^\
R ^^-./^^
U T^^-.^^^-

Y (^^.,^ji^yT)^L^-^

tfc4*AjA<*Aau <^-

^Jt-J <-

G ^Jr-'-

X CR-*3(*—'L)^

mnn" ^^{tb^ias^ ^-

750V^jy^j,

:J(to

H07V-U 2.5 black ( DIN VDE 0281 ^^\^\^\^ )

750V ^ j^ j 2,5mm2j PVC ^ip i^ ^- ^ ^^ ^

H07RN-F 3G 1.5 ( DIN VDE 0282 .^b-ljilk. )

-^J ^l^ L ol^l 3x1,5mm2 ^^.^ ^i*^ ^ ^^^^s-^ j;is-



m

,^L^><

Designation code for telephone cables

jumper wires and stranded hook-up wires

Construction reference
Basic cable type with additional information-
A outdoor cable

AB outdoor cable with lightning protection
requirements

AJ outdoor cable with induction protection
requirements

G mining cable

I installation cable

IE installation cable for
industrial electronic

IE-H jnstallation cable for industrial
electronic, hatogen-free

S switehboard cable

T distribution cable

jumper wires/hook-up wires

Insulation <^
p
Y
2Y
02Y
02YS

dry paper

PVC (polyvinylchloride)

PE (polyethylene)

foamed PE (cellular)

foam-skin insulation

3Y - Styroflex

5Y -PTFE

6Y -FEP

7Y -ETFE

Screening <-
Q screen of braided copper wires

D copper screen, helically stranded

F filling of cable core with petrol-jelly

(K) screen of copper tape with PE-inner sheath

aluminium tape

(ms) magnetic screen steel tape

(St) screen of plastic coated metallic foil

(z) high tensile steel wire braiding

Sheath Material^
L smooth aluminium sheath

(L)2Y copolymer coated aluminium moisture barrier sheath

LD corrugated aluminium sheath

M lead sheath

Mz lead alloy sheath

W corrugated steel sheath

Protective coating <^
Y PVC sheath

Yv reinforced protective sheath of PVC

Yw PVC sheath heat-resistant

Yu pvc flame resistant (non-flammable)

o o ro u

2Y PE sheath

2Yv reinforced protective PE sheath

E compound with embeded plastic tape

C protective covering of jute and compound

Number of stranding elements <^
..xlx

..x2x

..x3x

single core

pair (double cores)

triple

..x4x

..x5x
quad

five-core

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

F starquad with phantom circuit in railway cables

S signal core in railway signal cable

StO star quad general

g^ star quad with phantom circuit for long distance

§tI star quad without phantom circuit

St II star cluad like st "'•but with increased capacitance

St III star quacl in local (subscriber) cable

St TV stal- cluaci for transmission of f=120 kHz

St V star quad for transmission of f=550 kHz

St VI star quad for transmission of f=17 Mhz

DM Dieselhorst-Martin quad
'FF carrier frequency star quad

P twisted pair

PIMF pair in metal foil

VIMF quad in metal foil

BdiMF unit in metal foil

Kx coaxial cable

Stranding Layout<^
Lg
Bd

layer stranding concentric

unit stranding

Armouring wire<^
A layer of At-wires for inductive protection

b armouring

g armouring of steel band for inductive protection

1B 0.3 1 layer steel tape, thickness 0.3 mm

2B 0.5 2 layers steel tape, thickness 0.5 mm

D layer of copper wires for inductive protection

(T) strain bearing of steel wires for aerial cable



[Substance
inorganic chemicals

Chemical Resistance

Aluminium salts

Ammonia, wat.

Ammonium acetate, wat.

Ammonium carbonate, wat.

Ammonium chloride, wat.

Barium salts

Boric acid

Calcium chloride, wat.

Calcium chloride, wat.

Calcium nitrate, wat.

Calcium salts, wat.

Potassium carbonate, wat.

Potassium chlorate, wat.

Potassium chloride, wat.

Potassium dicromate, wat.

h'otassium iodie, wat.

Potassium nitrate, wat.

Potassium permanganate,

Potassium sulphate, wat.

Copper salts

Megnesium salts

Sodium bicarbonate (Natron),wat

Sodium bisulphite (Soda), wat.

Sodium chloride (Cook spalt), wat.

Sodium thiosulfat, wat.

Soda Lye

Nickel salts, wat.

Nitrobenzene

Phosphoric acid

Mercury

Mercury salts

Nitric acid

Hydrochlorid acid

Sulfur dioxide

Carbon disulfide

Sulfuric acid

Hydrogen sulfide

Sea water

Silver salts. wat.

Cteaning fluid lye

Water (dest.)

Hydrogen peroxide, wat.

Zinc salts, wat.

Stannous chloride

IP

IÎ
i
g^
!gI511

IIII

PE I PUR 1 H |Smcone|Neoprene|Teflon
Rubber

colds.

each

10

each

each
-wo-

colds:

colds.

50

colds.

50

100

colds.

-50-

20

20

20

20

~^Q

-20-

-20-

^o^

~20-

20

20

20

20

20

50

20

20

20

20

20

100

20

20

20

3

o

o
o

o

o

3

o

o
o

•resistant each = reach concentration
Oconditionally resistant colds. = cold saturated
Onot resistant wat. = watery, liquid
* for individual case, please verify

o

o
o

o

3

o

o

3

o

o

3

o

o

3

o

o

3

o

o
o

o

o

o

o

3

o

3
o

o

3
3

o

o

3

o

o
o
o
o

o

3
o

3
3

3
3
3

3

3

3
3

3_

3"0~
~0^

3
3

o

o

o

o

o

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.
Afinaljudgement can only be made in practice.



FE
P-6Y

,FT
FE

-5Y
,C

om
pensating

cables-FE
P

N
eoprene-R

ound/F
lat,N

S
H

T
O

U
,A

IR
PO

R
T

400
H

z,
H

01N
2-D

/E
,H

0
5

/H
07-,A

05/A
07

R
N

-F

SiH
F,S

iH
F

/G
L

-P
,

SiF,SiD
,SiFF,S

iF
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L
,S

iD
/G

L
,

SiH
F-C

-Si,FZ
-L

S,FZ
-L

Si,N
2G

M
H

2G

J-H
(St)H

, S
ecurity

C
able..E

30/E
90,H

E
L

U
C

O
M

®
-H

JZ
-500-H

M
H

/H
X

M
H

X
, N

2X
H

,H
07Z

-K
,R

G
-H

PU
R

-JZ
,PU

R
-JZ

-H
F,T

O
PFL

E
X

-PU
R

,R
O

B
O

FL
E

X
,

SU
PE

R
T

R
O

N
IC

-PU
R

,M
U

L
T

IFL
E

X
-PU

R
,T

O
P

S
E

R
V

®
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Formulas of electrotechnic and electronic
ohm's LawCross-section for single wire round

q = D^T or D2 • 0.7854

Cross-section for bunched wire
•n or d2 • 0.7854 - nq=DTS

Diameter for single wires cross-section

/q^ or ^/q . 1.2732D=

Diameter for bunched wires

D=V/1.34-n- d

q = cross-section (mm2)
D = conductor diameter (mm)
d = single wire diameter (mm)
n = number of wires

Conductor Resistance

R=^
^°r^.

2.L(
Rioop =

^^ or —q-

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

q = cross-section (mm2 or q mm)

K (kappa) = conductivity

p (Rho) = Specific resistance P = ^
L = Conductor Length

R=^+A+A+- .-*

Serial connection

Resistance R=Ri+R2+Rs+... +Rn

Capacitance -^-+-^-+-^+-^-+...+-^-

Inductance L=Li+L2+L3+...+Ln

Parallel connection

Resistance

Capacitance C=Q+C2+C3+...+Cn

Inductance L=^+^+^+...+^

Muhial capacity (c)

• coaxial cable C=

• parallel core

• shielded t^visted pair

CB=^^r,(^)(nF/km)
-'(Da2+a2)

Da = outer diameter over insulation

Ds = diameter over shield

d = diameter of conductor

a = distance-mid to mid of both conductors

^r = dielectric constant

Tlie current intensity (I) is progortional to voltage
(U) and inversely proportional to resistance (R)
i=^ R=H U=I.R

I = current intensity (Amps - A)
R = electrical resistance (f2)
U = electrical voltage (V)

Conductance
G=^- 1S=^ or I|LAS=^1MH

S (Siemens)=reziprocal value of a resistance
is used as conductance

1 Siemens= 1 / Ohin
G = electrical conductance

Capacitance
• Single core against earth

r-103
CB =^g'^ (nF/km or pF/m)

• Unshielded symmetrical twristed pair
r-103

CB =36-ln^ (nF/km or PF/m)
• Coaxial pair

^r-lO3CB =18Tn? (nF/km or PF/m)
• Shielded symmetrical twristet pair

^r-lO3CB =
36 ^-(^a^(nF/km

or pF/m)
Di = outer diSne^r over single core (mm)
Da = outer diameter of multicores (mm)
d = conductor diameter (mm)

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

Inductance of parallel cores
at low frequencies

L = 0.4 (in^+0.25) mH/km

at high frequencies

L = 0.4 (in^+0) mH/km

Inductance of coaxial cable
at high frequencies

L=0.2(in^+0)mH/km
Da = distance between two conductors mid
to mid of both conductors
r = radius of a conductor
^r = dielectric constant

Impedance (Z)
for coaxial cable Z=-^ . In^ (Q)
D = diameter over insulation
d = conductor diameter

for cominunication cable

at low frequencies Z=^-^

at high frequencies 7=\
R = Resistance (Q/km)
L = Inductance (mH/km)
C = Capacitance(nF/km)
o)=27rf

Wave length X = ^j-

^ = wave length
v = propa^at
oflight:3DO,OOOkm/s)^
f = frequency

urdts of attenuation - neper (N),
decibel (dB) and Bel (B)'

1 Np = 8,686 dB

1 dB = 0,1151 Np =^Bel

1 Bel = lOdB = 1,1513 Np

-(^)-tan(p=l,(p=45°

^(")

Materials Conductivity
in

Q.-mm2

Spec. resistance
^•rmn2

m
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



Formulas ofpower engineering /

o'
Cross-section

• for direct current and single phase
altemative current of known current

q=2iAL(mm')
for three-phase current

q'l/73u-.cuos<p-L(nu"2)
• for direct current and single phase
altemative current of known power

.I.p
1=^-JU(mm2)

for three-phase current

q=K.Iupu(mm2)

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.
• for direct current of known current

u =2^1 (V)

for single phase altemative current

"=2^1(V)

for three-phase current

"-l-732KI;cr-l(V)
• for direct current of known power

u K.q. w
for single phase altemative current

u-^-^(v)

for three-phase current
u-,Jqpu(v)
u = voltage drop (V)
U = operating voltage (V)
P = power (W)
Rw = effective resistance (D/km)
L = Inductance (mH/km)
coL = Inductive resistance (Q/km) (co=2-7rf at 50 Hz=314)

q = cross-section (mm2)
I = working current (A)
1 = length of the line (m)
K (kappa) = electrical conductivity of conductors

K-Copper = 56

K-Alu = 33
Nominal voltage

>ressed with two
values of alternative current UO/U inV (Volt).

Uo /U = phase-to-earth voltage

Uo : Voltage befrween conductor and earth or metallic
covering (shields, armouring, concentric conductor)

U : Voltage between two outer conductors
Uo: U/^/3 for three-phase current systems

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

Nominal current
Iin(A)

Active current
Iw = I •COS (p

Reactive current
Io= I • sincp

Apparent power (VA)
S = U-I for single phase current (A.C.)
S = 1,732-U-I for three- phase current
Active power (W)
P = U-I-cos (p for single phase current (A.C.)
P = 1,732-U-I-cos (p for three- phase current
P = U-I for direct current

Reactive power (Var)
Q = U-I-sin (p for single phase current (A.C.)
Q = 1,732-U-I-sin (p for three- phase current

(Voltampere reactive) Q=P-tan (p

Phase angle
(p is a phase angle between voltage and current
cos(p=l,0 0,9 0,8 0,7 0,6 0,5
sin(p=0 0,44 0,6 0,71 0,8 0,87

Insulation resistance

Riso =sf° . In^ .10-8 (Mn. km)

Specific insulation resistance"^
_ R.TC.1.108

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 (H • cm)

Muhial capacity (Ce) for single-core, three-core and H-cable

c8=S&(nI!/lan)
Inductance

Single-phase 0,4 . (ln ^+0,25) mH/km

three-phase 0,2 . (In^ +0,25) mH/km

Da = distance-mid to mid of both conductors
r = radius of conductor (mm)
^r = dielectric constant

0,25 = factor for low frequency

Earth capacitance

Ec = 0,6 . CB
Charging current (only for three-phase current)

ILad = U.27if.CB.10-6A/km per core at 50 Hz

Charging power
PLad=ILad.U

Leakage and loss factor
G=tan§.coC (S)
tms=^c
0)=27lf

C=Capacity
tan5=loss factor

S=Siemens=^
Dielectric loss

Dv=U2.27if.CB.tan.lO-6 (W/km)

f bei50Hz
tan5 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

It should be noted that for the current load of the insulated
cables and wu'es 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 . coscp + coL . sincp). 10-3(V)

Three-phase:

U = 1,732 .1.1 .(Rw . coscp + coL . sincp). 10-3(V)

,^L^-/

lAVl
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