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5.5.2 - STANDARDSREQUIREMENTS-TECHNICALCHARACTERISTICS

AIEC Standards HN 33-s-53
CS7-93 Standard

Designation

1. Rated voltage of cable Uo/U (Um)

1.1 Definitions

In accordance with IEC 183

Uo:
U:

Um:

1.2 Standard voltage range
- Minimum rated voltages .........
- Maximum rated voltages..........

2. Maximum conductor tem-

perature

- in normal operation (Te)
- in short-circuit operation (Tn)
- in emergency operation (TE)

3. Maximum electrical field
stress within the insulation in
KV/mm

For a network voltage U,

and a cable under normal oper-
ating conditions, at voltage Uo:
- on the internal semi-conduct-
ing layer ..

- on the outer semi-conducting

layer ......

The rated r.m.s. power frequency voltage between each conductor and screen or sheath for which cables and accessories are designed.
The rated r.m.s. power frequency voltage between any two conductors for which cables and accessories are designed

The maximum rated r.m.s. power frequency voltage between any two conductors for which cables and accessories are designed. It is

the highest voltage that can be sustained under normal operating conditions at any time and at any point in a system. It excludes tem-
porary voltage variations due to fault conditions and the sudden disconnection of large loads.

>18/30 (36) KV U = 69KV > 18/30 (36) KV > 87/150 (170) KV

< 87/150 (170) KV U < 138KV < 87/150 (170) KV <290/ 500 (525) KV
90°C 90°C 90°C
250°C 250°C 250°C

under consideration 105°C (up to 130°C when applicable) 100°C

No more than 72 hours per The mean duration of annual emergencies during the life of the
emergency period in any 12 cable shall not exceed 72 hours, without exceeding 216 hoursin
months and for a total of 1500 any one period of 12 months.

hours cumulaive during the life

of the cable.
Not mentionned U=69KV 115<U <138 30<U <150 150< U <300 | 300< U <500
6 8 7 11 16



55.2 - STANDARDSREQUIREMENTS- TECHNICAL CHARACTERISTICS (cont.)

Designation _ HN 33-S-52 and HN 33-S-53 Standards

4. Maximum short-circuit current in the Not mentionned * The short-circuit current is the EDF Network ' Short-circuit current Duration
mettalic shield sum of two components: Rated voltage (r.m.s. value)
- asinusoidal component: Is U
- an aperiodic component: la (KV) Is(kA) | v (kA) 6]
The maximum value I is reached 63 8.0 8.4 17
for the maximum asymmetry. 90 103 10.8 17
225 315 35.0 0.5
* Hypothesis for thermal calcula- 400 40.0 44.5 0.5
tion: or or
- initial shield temperature = 80°C 63.0 70.0 0.5
- final shield temperature = 210°C
(up to 250°C when applicable)
5. Minimum thickness of the lead alloy Not mentionned Outer diameter D~ Minimal nominal
sheath (when applicable) of cable before Thickness of lead
If the cable has a lead alloy sheath, | lead sheathing mm sheath mm
its average thickness shall not fall
below the nominal thickness given 65<D<70 17
in the table. 70<D<75 18
75<D <80 1.8
80<D<85 1.9
85<D <90 1.9
90<D<95 2.0
95<D <100 2.1
100 <D < 105 2.2
105<D < 110 2.3
110<D <115 2.4
115<D to be considered




55.2 - STANDARDS REQUIREMENTS (cont.) - TESTSON DELIVERED CABLE LENGTHS

Testsitem
in accordance with |EC 840

1. Routine tests (at room temperature)
1.1 Partial discharge test
- voltage raised at
- discharge magnitude at 1.5 Uo

1.2 Voltage test of the insulation
(between conductor and

metallic screen ...........
* Complementary EDF a.c. test, 24
hours later, at 0.9 a Uo for 1 hour.

1.3 Electrical test on non-metallic sheath
in accordance with |IEC 229

2. Special testS ..ovvvvviviiiiieie e

2.1 Conductor examination and measure-
ment of electrical reSitance: ........ccocoveverieverenenes
2.2 Measurement of thickness of:

-insulation ......ccceeeeeeeienens

- metalic sheath ....................

- non-metallic sheath ...............

2.3 Measurement of capacitance
2.4 Hot set test

AEIC CS7-93 Standard
69 KV < U < 138KV

Frequency range: 49 to 61 Hz - Wave form: substantially sinusoidal - Values quoted: r.m.s. values

IEC 885-2 - sensitivity < 10 PC ICEA T-24-380
1.75 Uo for 10s 2.5 Uo for more then 3 minutes
s10PC <5PC EDF Network Coef.a  Test duration
Um (KV) (hour)
at 2.5 Uo - duration: 30 min. 36<Um< 170 15 0.5
at 2.5 Uo - duration: 30 min. 170 < Um < 300 22 10

or
at 3.0 Uo - duration: 15 min.

d.c. test voltage: 8KV per mm of the extruded sheath, with a maximum of 25 KV - duration: 1 min.

Frequency of test: on one length from each manufacturing series of the same type and size of cable - Not more than 10% of
the number of lengths in any contract, rounded to the upper unity.

Accordng to |EC 228 when applicable or to contractual values
t,y: specified nominal thick., t,/tn: measured mini. / maxi. Thick. at any point., t;; measured average thick.

Lead alloy sheath (when applicable): t,; > t, - (0.1 + 0.05t)) in mm
Extruded PE or PVC shesth tn 2ty - (0.1+0.15t) in mm and t5 > t, when applicable

Measured value < 1.08 times the nominal specified value
Sampling and procedure in accordance with |EC 811-2-1 clause 9, and IEC 840 table VI



55.2 - STANDARDS REQUIREMENTS (cont.) - ELECTRICAL TYPE TESTS ON COMPLETE CABLE (optional tests)

Testsitem

in accordance with |EC 840
and chronological order

1. Bending test (at room temperature)

- Test diameter g ...................
- 3 bends in both directions ...

2. Partial dischargetest (at r.t.) ..........

Magnitude of the discharge

3. Tan O measurement at Uo .....

4. Heating cycle voltage test

- Sample arrangement ..................
- Heating period: at least 8 h .......

- Cooling period: at least 16 h (natural cooling) ........

- Test requirements .........cccceveeeens

5. Partial dischargetest .............

6. Impulse voltage test

- Fronttime: 1to 5 Us.................
- Half peak value: 40to 60 us .....

- 10 positive and 10 negative voltage impulses.......

- Conductor temperature...............

7. Power frequency voltage test

AEIC Standard CS7-93
69 KV < U < 138KV

Length of the sample > TT@ - d/D: measured diameter of the conductor / external diameter of the cable
- @ <25 (d+ D) + 5%: for cables with lead sheath or overlapped longitudinally applied metal foil
- @ <20 (d+ D) +5 %: for other types (IEC and AEIC)

|EC 885-2- sensitivity <5 PC * |CEA T-24-380
<5pCat1.5Uo0 <50 pC at: Uo, 1.5 Uo, 2.0 Uo

tan 0<1010'a T=90t5°C  * tan  <10.10* at T=Tg (105-130°C)
(on the same or a different sample)  (for XLPE + additives: tan 0 < 50.10%)

Test not required

tan © < 10.10* tan & < 8.10*
aTc=90+5C

Conductor temperature (T ): in normal operation (T = 90°C), in emergency operation (Tg)

Cable in a U-bend having the diameter @ (see 81)

100 Tc<105Cforthelast2h T = TE(105 - 130°C) for the last 2 h

Total number of thermal cycles - 20, a.c. test voltage = 2. Uo

Buried cables in trefoil formation
Tc = 100°C for the first 167 cycles +
T = 105°C for thefirst 83 cycles
250 cyclesand 6000 h. at +/ Jo

same as §2 above * after heating cycle voltage test Test not required
Um BIL (peak value) 0] BIL Withstand Um (kV) BIL (peak value)
(kV) (kV) (kV) (kV) impulse (kV) (kV)
52/725 250/ 325 69 350 440 72.5/100 325/ 450
123/ 145 550/ 650 115 550 690 245/ 425 1050/ 1425
170 750 138 650 815 525 1550
Tc =100 - 105°C Tc = Te(105 - 130°C) Tc=95C

At 2.5 Uo for 15 minutes, and at room temperature

Test required see standards



55.2 - STANDARDS REQUIREMENTS (cont.) - TYPE TESTS ON CABLE COMPONENTS (optional tests)

: Testsitem

1. Check of cable construction

2. Resistivity of semi-conducting layers
- conductor SCreen .........cccee..ee...
- COMESCIEEN .veveveeveee e

3. Ageing test on complete cable ....
Compatibility of materias

4. Test on XL PE insulation

4.1 Mechanical properties..............
4.2 Hot set test ....ocvvveeeeeieeeeeieenen,
4.3 shrinkagetest .........cecevverereennn.

5. Test on PVC sheaths

5.1 Mechanical properties..............
52L0SSOf MaSS ....cccoererveririerinieenne

5.3 Pressure test at high temperature .........
5.4 Test at low temperature .............

5.5 Heat shock test ........cccovvvenenene

6. Carbon black content on PE sheath

7. Other testswhen applicable
7.1 Test under fire conditions...........

7.2 \Water penetration test ................

| EC Publication 840

See specid tests 2.1 and 2.2 (without resistance measurement)

IEC 811-1-2, IEC 840, and
ageing at 100 + 2°C-7x 24 h

Same as 82 above

IEC 811-1-1, 811-1-2, 840
IEC 811-2-1, IEC 840 - table VI
IEC 811-1-3, IEC 840 - table VI

IEC 811-1-1, 811-1-2, 840

IEC 811-3-2, IEC 840 - table V11|
IEC 811-3-1, IEC 840 - table V
|IEC 811-1-4, IEC 840 - table VIII
IEC 811-3-1, IEC 840 - table VIII

|IEC 811-4-1 clause 11

IEC 332-1
IEC 840 Amendment 1

<1000 Q.m 490 + 2C
<500 Q.m } -

- insulation: |EC 840 - table IV

- non-metallic sheath: table V

- semi-conducting layers: see 82 above

IEC 840 - table IV
IEC 840 - table VI
IEC 840 - table VI

IEC 840 - table V

IEC 840 - table VIII

IEC 840 - table V

IEC 840-1-4 Clause 8

|EC 840-3-1 sub-clause 9.2

IEC 840 - table VI

IEC 332-1
|EC 840 Amendment 1

Similar tests are specified in:

- the US standards
» AEIC CS7-93

* |ICEA S-66-524
* NEMAWC?

« NEMAWC 5

- the EDF standards
* HN 33-S-52 and
* HN 33-S-53



55.2 - STANDARDS REQUIREMENTS (cont.) - ELECTRICAL TESTSAFTERINSTALLATION

: Testsitem

1. Test on the XL PE insulation

1.1 Test condition for new
installation................

1.2 d.c. voltagetest ........ccecvvenene

Remark:

The international Experts of working
group 21-09 of CIGRE tend to proscribe
this d.c. test, and other test methods are
under the consideration

1.3 ac. voltagetest ........ccceveerenenns

(by agreement between the Purchaser
and the Contractor)

2. Test on non-metallic sheaths
2.1 Test condition ...........cc.u.......

2.2 d.c. voltage test ........ccccooeieruenene

After completed installation of the
cable and its accessories

a 3. Uo - duration: 15 min.

at power frequency:

- at \FUO - duration: 5 min.
or

- at Uo - duration: 24 h

If required for the particular contract
or order

in accordance with |EC 229:

4 kV per millimeter of specified thick-
ness of the sheath, with a maximum
value of 10kV duratin: 1 minute.

AEIC CS7-93 Standard
69kV < U < 138kV

Test not required on the insulation and
the non-mettalic sheath

Testing of the completed cable system
after installation is subject to mutual
agreement between the Purchaser and
the Manufacturer

Tests methods, tests levels and duration
of tests should be discussed with and
approved by the Manufacturer prior to
testing

Test under consideration

After completed installation of the
cable and its accessories

a 20kV - duration: 15 min.
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& NOTICE

As this catalogue is not intended to cover all of LIBAN CABLES saL possibilitiesin
High Voltage cables manufacturing, the hereafter listing of the types of cables is not
restrictive but only indicative of themain and most current typeswe manufacture.

On the other hand, our specification sheetsareinspired mainly from:
- Iternational Commision Specification (1EC 840).

- Association of Edison Illuminating Companies (AEIC CS7-93).

- Electricité de France Standards (HN 33-S-52) and (HN 33-S-53).

- Electricitédu Liban current specification.

Whereas, in fact, some High Voltage cables may require special conception, fully within
the capabilities of LIBAN CABLES SAL, 1SO 9001 certified, precisely because in
position to conceive/ tailor your special needs.

That iswhy, while consulting this catalogue, it isimportant to take into account that any
combination or change of the constructional details mentioned in this catalogue remain
feasible, on base of special conception / development, matching any special or different
specifications.

Finally, and within our policy of constant improvement, we reserve the right to alter any
part of theinformation contained in this publication without incurring any obligation.

In all cases this brochure being only indicative, and unless expressly agreed upon, it
cannot be considered by any mean as contractual document.

[
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INTRODUCTION

Devoted to the manufacturing of electric and telecom
cables, Liban Cablesisthefirst and largest supplier in
L ebanon and aleader inthe Middle-East region.

Liban Cables was founded in 1968 by a group of
Lebanese industrialists backed up by the technical
assistance of two international leading firms:

- LesCablesdeLyon - France (became ALCATEL afterwards)
- PhelpsDodge- U.SA.

Staffed with qualified engineers and highly skilled
technicians, our plant islocated in Nahr-1brahim at 30
Km from Beirut, where cables are designed and
manufactured according to al international
specifications : IEC, AIEC, VDE, UTE, BS and others
on customer request.

Early after its foundation, Liban Cables has become the
major supplier of the L ebanese market in both the public
and private sectors. The product range of Liban Cables
covers all electric cables up to 245 KV, communication
cables (copper and optical fiber) in addition to awide
variety of special cables manufactured on customer
request.

High quality cables, continuous developments of the
production range, direct and fast shipments have
contributed in rendering Liban Cables an important
exporter for many countries on the three limitrophe
continents (Asia, Europe & Africa). Liban Cables
products are particularly appreciated by administrations
and international contractors operating in the region and
seeking reliable and direct supplies of power and
communication cables.



3 QUALITY

Step by step, from raw material to final product, quality constitutes a major concern to
Liban Cables.

Raw material are continuously and repetitively tested from trial orderstill the last batch
received afterwards.

In addition to the final tests carried out on finished products, work in processis already
tested within two simultaneous procedures

- A built in quality control system carried out by the production itself at any step of work
in process.

- A parallel and contradictory procedure is also carried out on the same stages and
products by independent inspectors reporting to the quality control service.

End users and/or third part inspection authorities are also constantly commissioning the
finished products and assessing the strict conformity to ordered specifications.

In fact, our ISO 9001 certification stated in Feb 1997 by the International Certification
Network (EQNET) iscertified by the French Association for Quality Assurance (AFAQ),
the well known rigourous and independant accredited European assessor. This
certification, under reference AFAQ N° QUAL / 1997 / 7034, confirms the soundness and
the performance of the Quality System we apply for the Design, the Development, the
Manufacturing and the Marketing & Salesof all our products.

4 RECOMMENDED ORDERING PARAMETERS

Based on your specific context of usage, we remain ready to design the exactly suitable
system (Cable & Accessories), on base of worldwide proven standards, aswell ason base
of special conception / development, carried out in cooperation with our Technical
Assistance pourveyor, Alcatel Cable France.

»9
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PS5 GENERALITIES E======————————————————————=—==

5.1 - TABLES OFCONSTRUCTIONAL DATA, ELECTRICAL
CHARACTERISTICSAND CURRENT RATINGS

General presentation

The following tables are given as a guide to engineers involved in the study of network
links, admissible current ratings aswell as defining and selection of cabletypes.
Thetables are not the definitive list of Liban Cables range but a simple solution guide to
the most common cables used. Should a problem be unresolved by the tables then a case
study could be carried out by Liban Cables, on base of specific request to reach the most
appropriatetailored conception. Inthisevent, please contact: Liban Cables

Two screen options for cables in the High Voltage 66 KV to 225 KV range are given, for
copper or aluminium conductors:

1 - Lead sheath screen

2 - Copper or aluminium wire screen

Layingand Earthing conditions

We have retained only these most common configurations (see chapter 5.2 for other
laying conditions):

Trefoil formation Flat formation
Buried cables | Cablesinair Buried cables Cablesinair
d=13m d=13m

p.= 1.O°C.m/W T=30c p=10Cm/W T=30C

T=20C T=20°C
p, = 1L.2°C.m/W T=50C p,=12Cm/W T=50C
T=30°C T=30C
Close formation 2 x outer diameter

continuous earthing
(withcirculating currentsin the metallic screen)

at one point only or perfect cross-bonding

at onepoint only or perfect cross-bonding (without circulating current in the metallic screen)

(without circulating current in the metallic screen)

*Pr: Soil thermal resistivity - T: Soil or air temperature.
Admissiblecurrent ratings
Admissible current ratings given in the following pages are against the conditions given

in the above table, for one circuit in operation with aload factor of 100%, in accordance
with |EC Publication 60287.



5 GENERALITIES

5.2 - CORRECTING FACTORS FOR OTHER LAYING CONDITIONS

In the tables of the hereafter chapters 6.1 and 6.2, we have considered a single circuit
composed of 3 cables under continuous operation and with the following laying

conditions:
_ e

Trefoil formation  Flat formation Trefoilformation-

-CaseN’1* p,=1.0and T =20"C* Air temperature=30°C
-CaseN°2* p,=1.2andT =30°C* Air temperature=50"C

*pT: Soil thermal resistivity, in°C.m/W - T: Soil temperature, in°C.

When for aparticular project, one or more parameters of laying are different from thosein
the above mentioned table, the correcting factors given hereafter permit estimation of the
current rating under the laying conditions of the project.

1. CASE OFBURIED CABLES

The corrected current rating Ic isimperatively the one given in thetablesfor the case N°1
multiplied by the correcting factors of :

- Depth of burial (Kd), if d# 1.3 meter

- Soil thermal resistivity (Kr), if p.#1.0°C.m/W

- Soil temperature (Kt), if T#20°C

- Proximity effect (Kn), if the number of circuits: n>1

Example: Calculation of the corrected current rating for a1 x 630 mm?2 copper 76/132
(145) KV cable, lead sheathed, laid in trefoil formation, with:
-d=1.50m
-p,=1.2°C.m/W
-T=30°C
- n=2with axial spacing between circuits: s=400 mm

Thetable of continuous current ratings givesfor p,=1.0and T=20°C: | =865A
and thetables of correcting factorsgive:

-Ford=1.50m :Kd=0.98
- For p,= 1.2°C.m/W :Kr=0.93
-ForT=30°C :Kt=0.92

-Forn=2ands=400mm : Kn=0.79
The corrected current rating is: Ic=865x 0.98 x 0.93x 0.92 x 0.79 = 573 A appr ox.

pitl
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5 GENERALITIES

2.CASE OF CABLESINAIR

The corrected current rating Ic is imper atively the one given in the tablesfor the case
N°1 (Air temperature = 30°C) multiplied by the correcting factor of the air temperature
(Ka)if T#30°C.

There is no proximity effect in this method of laying when the axial distance between
adjacent cables of 2 circuits side by side is superior to twice the external diameter of the
cable.

Example: Calculation of the corrected current rating for a 1 x 630 mm?2 copper 76/132
(145) KV cable, lead sheathed, laid in flat formation, with:

- Air temperature T=40C

Thetable of continuous current ratingsgivesfor T=30°C: | =1225A
and the tables of correcting factorsgive:

-ForT=40°C :Ka=0.90

The corrected current rating is: Ic=1225x 0.90 = 1103 A appr OX.



® GENERALITIES EEs——————————————————

5.2 - CORRECTING FACTORS FOR OTHER LAYING CONDITIONS(cont.)

Depth of burial (Kd)

Rating Ki -
Factor 1
10 1.03 T
13 1.00 1 T~
15 0.98 “T
20 0.95 T
25 0.93 ) SN I (N I SN N—
3.0 0.91 o 1 13 2 3 4 5
35 0.90 Depth of burial (m)
4.0 0.89
45 0.88
5.0 0.87

Soil thermal resistivity (Kr)

RaIIng Kr 114 ==
Factor il
1.0 \

0.85 \\
10 1'88 S~
12 0.93 o7 | T~
15 0.86 ‘l
2.0 0.76 D.5 1 15 2 25
25 0.69 Sail thermal resistivity (°C.m/W)

Soil temperature (Kt)

- Refingfecior | = T \

10 1.07 T
20 1.00 .
30 0.92 s L
40 0.84 1
- U L] L] L] L] 10 L] L] L] L] 20 L] L] L] L] 30 L] L] L] L] ;U

Soil temperature (°C)

i3



Proximity effect (Kn)
Number of circuits

s B2 - e

1.00 0.79 0.71 0.65
600 1.00 0.85 0.76 0.72
800 1.00 0.88 0.79 0.75
1000 1.00 0.89 0.81 0.79

Kn -
1.0 ==
0.9 / 2 circ.
/ 3 circ.
B —
0.8 / / / 4 circ.
0.7 /
0.6
2.5 ] ] ] ] ] ] ] ] ] ] ] ] ] ] ] ]
200 400 110 800 1000

Axial spacing between circuits (mm)

Airtemperature (Ka)

Rating Ka 12
factor 1

10 117 1o}
20 1.09 ~_
1.00
30 0.7 \\
40 0.90 1
0.6 I I I I I I I I I I 1
50 O. 80 ] 10 20 30 40 50 60

60 0.68 Air temperature (°C)




5 GENERALITIES

5.3 - SHORT-CIRCUIT CURRENT RATINGS

The following pages show the method for the calculation of short-circuit current ratings
in the conductor and in the metallic screen, in accordance with |EC 949.

Theshort-circuit current ratingsare given for:

1. Conductor copper or aluminium

2. Metallic screen inlead aloy
in copper wiresor flat wires
inaluminiumwires

Each case is accompanied by an example of calculation with a cable presented in the
preceding pages.

M ethod of calculation
The cal culation method takesinto account an adiabatic heating.

- For the conductor The obtained values are near the reality because the loss of
heat intheinsulationisinsignifiant.
- For themetallic screen The simplified method given in the following pages does

not take into account the loss of heat in the external
environment. Thereby the obtained values are on the low
side but give an approximative val ue between 5% and 10%
under the value of the admissible short-circuit current.

[ _ES



5 GENERALITIES

5.3 - SHORT-CIRCUIT CURRENT RATINGS (cont.)

COPPER CONDUCTOR

GENERAL

Short-circuit current (KA)

1000

s

0.2s

1.5s
1Ds

20s
3ns

100 ==

10 I
100 10000

Cross-sectional areaof copper conductor (mm?)

1000

Practical application

The following formulain accordance with
IEC 949 takes into account an adiabatic
heating, i.e. without loss of heat in the
insulation.

S 234 + 6
=226 7= LNn>sa+s
or
1 234 + 1
= — 106\ /L =1 y1432
J=73 ﬁ[G "ol 3

| - permissible short circuit current (A).

S: cross-sectional areaof the conductor (mm?).
t : short circuit durationtime(s).

6:: final temperature (250°C)

©: initial temperature (90°C)

J: permissible current density (A/mny)

Fort=1s: J=Jo=143.2 A/mm-

Jo

T

Fort#z1ls: J=

Example: a630 mm? copper conductor will carry:

a)Forlsecond: 10=JoxS=143.2x630 =90216 Amperes,i.e. 90.2KA
i |
b) For 05 second: 1= == X $= L = 30_;26 = 127585 Amperes, i.e. 127.6 KA
C)For2seconds 1= 4. xs= = = 93316 = 63792 Amperes,i.e.  63.8 KA
t t 2

[ I



5 GENERALITIES

5.3 - SHORT-CIRCUIT CURRENT RATINGS (cont.)

ALUMINIUM CONDUCTOR

GENERAL
Short-circuit current (KA)

1000

O:1s
a.2s

1.5s
1.0s

2.0s

100 ——
308

10 ——

100 1000

Cross-sectional areaof auminium conductor (mm?)

Practical application

The following formulain accordance with
IEC 949 takes into account an adiabatic
heating, i.e. without loss of heat in the
insulation.

S 228 + 6
=148 = \/ " 22870
or
| 1 228 + 1
=——=—14 L = 4.
J S ﬁ{ 8 n228+ ﬁxg 5

w0 | pErMissible short circuit current (A).

S: cross-sectional areaof the conductor (mm?).
t : short circuit duration time(s).

0:: final temperature (250°C)

6: initial temperature (90°C)

J: permissible current density (A/mmny)

Fort=1s J=Jo=94.5 A/mm>
I

T

Fort#z1s: J=

Example: @630 mm? aluminium conductor will carry:

a) Forlsecond: 10=JoxS=94.5x630 =59535 Amperes, i.e. 59.5 KA
Jo lo _ 59535 :
b) For0.5second: = — XS= — = = 84195 Amperes, i.e. 2KA
) VooVt Jos ; 84
: Jo lo _ 59535 -
C)For2seconds: = — XS= — = =42097 Amperes,i.e.  42.1KA

2
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5 GENERALITIES

5.3 - SHORT-CIRCUITCURRENTRATING S (cont.)

LEADMETALLIC SCREEN

GENERAL
Short-circuit current (KA)

100

10—

\\

100
Cross-sectional areaof lead screen (mm?)

1000

Practical application

The following formulain accordance
with IEC 949 takes into account an
adiabatic heating i.e. without loss of
heat in the insulation but equally in
the external environment. Thereby
the more important the short-circuit
duration is, the more pessimistic the

01s

0.2s

0.5s

10s

2.0s
3.0s

calculated values.
S 230+ 6
=4 T 230+6)

1 / j230+6/ 1

"230+6 Jt x24.3
| - permissible short circuit current (A).
S: cross-sectional areaof the conductor (mny).
t : short circuit duration time ().
6:: final temperature (210°C)
O:: initial temperature (80°C)
J: permissible current density (A/mnv)
Fort=1s. J=Jo=24,3A/mm:=

Fort£1ls: J= 2

it

Example: a 300 mn? aluminium conductor 64/110 (123) KV cable has, according to
the dimensional tablealead screen of 400 mm2. Thisscreenwill carry:

a) For 1 second: l0=Jox S=24.3x400 = 9720 Amperes,i.e.  9.7KA
o lo 9720 :
g ;= —= X8= == =13746 Amperes, i.e. .
b) For 0.5 second Tt A 705 p 13.7 KA
Jo lo _ 9720 :
C) For2seconds. 1= XS= —= = e = 6873 Amperes, i.e. 6.9 KA
t t 2



5 GENERALITIES

5.3 - SHORT-CIRCUIT CURRENT RATINGS (cont.)
COPPER METALLIC SCREEN

GENERAL

Short-circuit current (KA)
1000 The following formulain accordance

with IEC 949 takes into account an
o1s adiabatic heating, i.e. without loss of
0.2s . . . .
e heat in the insulation but equally in
106 the external environment. Thereby
100 —- 205 the more important the short-circuit
s duration is, the more pessimistic the

calculated values.

\

S L 234 + 6

10 — |:226\/j n234+9i
Al 234+ofl 1
226 Ln 53416, tX1330
1
100 wo | : permissible short circuit current (A).
Cross-sectional areaof copper screen (mm?) S: cross-sectional areaof the conductor (mm?).

t : short circuit duration time ().

©:: final temperature (210°C)

B:: initial temperature (80°C)

J: permissible current density (A/mn)

For t=1s: J=Jo=133.0 A/mm:
Fort£1ls: J= Lo

't

Practical application

Example: a 300 mny Copper conductor 64/110 (123) KV cable has, according to the
dimensional table acopper screen of 140 mm?. Thisscreenwill carry:

a)Forlsecond: 10=JoxS=133.0x140 18620 Amperes,i.e. 18.6 KA

o lo _ 18620 :
] ; I= = X8= == = 26332 Amperes, i.e. !
b) For 0.5 second Tt ; 705 peres, 26.3 KA
o o _ o _ 18620 _ :
C)For2seconds. 1= — XS= — = =13166 Amperes,i.e. 13.2KA
it t  y2

[ _EY
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5 GENERALITIES

5.3 - SHORT-CIRCUIT CURRENT RATINGS (cont.)
ALUMINIUM METALLIC SCREEN

GENERAL
Short-circuit current (KA)
1000 The following formulain accordance
with IEC 949 takes into account an
adiabatic heating, i.e. without |oss of
115 heat in the insulation but equally in
1.2s the external environment. Thereby
15s  the more important the short-circuit
l';z duration is, the more pessimistic the

30s calculated values.

100 =

228 +60
=148 =1/ Ln f

It 228+8

]

10 =

or
_ o1 228+0f 1
J= S _\/T{MS "”228+e. —\/Tx87.8

| : permissible short circuit current (A).

S: cross-sectional areaof the conductor (mm?).
_ N t : short circuit duration time ().
Cross-sectional areaof aluminium screen (mnm) 0. final temperature (2100 C)

6:: initial temperature (80°C)

J: permissible current density (A/mnv)

Fort=1s:J=Jo= 87.8A_/mm2

Fort# 1s:J= L

't

1

100 1000

Practical application

Example: a 300 mny aluminium conductor 64/110 (123) KV cable has, according to
the dimensional table an aluminium screen of 140 mm?. Thisscreenwill carry:

a)Forl1second: 10=JoxS=87.8x140 = 12292 Amperes,i.e.  12.3KA
Jo lo _ 12292 :
] ;1= = XS= == = 17383 Amperes, i.e. ,
b) For 0.5 second Tt A 05 p 17.4 KA
: Jo lo _ 12292 _ :
C)For2seconds. 1= — XS= — = =8692 Amperes, i.e. 8.7 KA
iVt t Y2
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5.4 - DELIVERY AND LAYING

Delivery

All versions of cablesgiven in this catalogue have standard delivery lengths of about 500
meters.

However, it is possible to increase the delivery lengths as long as the unloading
equipment (hoists, etc...) at the arrival are competent, and if the forwarding conditions
alow it.

Laying

Bending radius

The following table gives the minium bending radius for the cables given in this
catalogue, in three situations. The bending radius are calculated according to the English
ESI Standard 09-02.

with D: External diameter of the cable.

During pulling

Directorinair:
R=30xD
In ducts:
R=35xD

Per missible mechanical for ceon theconductor

The maximum pulling force on the conductor isgiven by thefollowing formula:
Max. pullingforce=K xS in daN

Where S: Cross-sectional areaof the conductor (mmeg)
K: Maximum stress (daN / mne)

with  K: 6daN/mm2for copper conductor
K:5daN / mm2 for aluminium conductor

Maximum sidewall pressure
The maximum sidewall pressureisgiven by thefollowing formula:
max. pullingforce

Max. sidewall pressure= - - - — in daN/m
bending radius (direct orin air)

pi21



5 GENERALITIES

5.5 - DESIGN,MANUFACTURING AND TESTING
OF XLPE INSULATED CABLES

5.5.1 - DESIGN AND MANUFACTURING

, Stranding
—
, Insulation
—  Dry curing process,
Triplehead extrusion
: Screening
—  Lead sheath or metallicwires
’ Sheathing
=l

»i22



ROLE

CONDUCTOR
(Cross-section: S)

e Tocarry current:
- in normal operation.
- inemergency operation.
- in short-circuit operation.

» To withstand pulling stresses
during cablelaying.

Stranded
Copperoraluminium wires.

CONDUCTOR

«To prevent concentration of
eectricfield at particular points

SCREEN on the conductor. Extruded semi-conducting XL PE.
* To ensure close contact with the
insulation.
Towithstand duringthedesigned  Extruded insulating XL PE
cableservicelifedifferentstresses The internal  and  external
and thefollowing voltages: semi-conducting layers and the
INSULATION - rated voltagein normal operation.  insulation are extruded in the same
- lightning overvoltage. head at the same time, followed by
- switching overvoltage. adry curingprocess.
* To ensure close contact with the
insulation.
INSULATION Extruded semi-conducting
SCREEN _ XL PE.
* To prevent concentrations of
electricfield at particular points.
To provide:
- an electrical screening
(no€electricfield outside). Extruded lead alloy
- radial waterproofing. or - _
METALLIC - an active conductor for the Copperoraluminium wires
SHIELD capacitive and homopolar With outside a coated aluminium
short-circuit current. tapelaid lengthwise and overlapped.
- acontribution for mechanical
protection.
Extruded insulating PVC or PE
OUTER To insulate the metallic screen With possibly a semi-conducting
PROTECTIVE from the surrounding medium in coating sheet to allow dielectric
SHEATH order to protect it against corrosion  testson sheath in plant and on site.

23
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5 GENERALITIES

5.5.3 - MANUFACTURING AND CONTROLFLOWCHART

RAW MATERIALS MANUFACTURINGAND CONTROL

Copper or aluminiumwires Conductor stranding

D-F-L-R-V-W

2

\/

Insulating XLPE
Semi-conducting XLPE

Triple Extrusionin the same head

—_—
and dry curing

D-F-V-L-T-P-1

:

Degasing

Lead alloy or copper or
aluminium wires
Coated aluminium tape

\j
_53 |
M D

. Tension control

. Semi-conducting insulation interface control
. Length control

: Marking control

. Pressure control

. Flow rate control

: D.C. resistance

X<HUOUVZIrr —TNo

D-L-V-T’
PvVCor PE ;
(semi-conducting coating) PVC or PE sheathing
: Dimension control D-L-V-M-T

Testing

:

-

. Temperature control
: Visual control In_ accordance
: Duration control with contract

W: Welding control

* for lead alloy sheathing only
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5.6 - HYROUTINE TEST LABORATORY

All the power cables manufactured in the power Department of LIBAN CABLES are
systematically tested in thislaboratory.

Test equipement:
- AC resonant system 350,5000 KUA, 50 Hz
- Partial discharge measurement equi pment

Routinetests and some other testsare carried out in thislaboratory.
The Faraday cage and its High Voltage transformer provide clearance sufficient for
testing reelsof cableupto 350 KV.

i3l



6 HIGHVOLTAGE CABLES
BETWEEN 38/66(72.5) KVAND 130/ 225 ( 245) KV

6.1 - COPPERANDALUMINIUM CONDUCTOR
LEAD SHEATH SCREEN (66-225KV )

COMPACTROUND STRANDED
COPPERORALUMINIUM

Conductor
Copper or Aluminium

L

Conductor Screen

L

Insulation

L

Insulation Screen

L

Lead Sheath

L

PV C or PE Jacket

L

P32



=== 36/63T040/69(725)KVXLPE CABLES &=+
COPPER CONDUCTOR

L ead sheath screen

150R

185R
240R
300R :
compact
Round
500R stranded
630R

800R

1000R

Constructional data (nominal)

Thickness Thickness Thickness Thickness Thickness Outsde  Lead Wg’fght
of of of of of  diameer  Sectiondl
Conductor insulation insulation  lead Jacket of ae cable
e e Segth cable
Approx.  Approx.  Approx. Approx. Approx.
mm mm mm mm mm mm kg/m
142 10 100 1.0 20 29 54 300 7
159 10 100 1.0 20 29 54 300 7
184 10 100 10 2.0 29 54 300 7
205 10 100 10 2.0 3.0 60 335 9
232 10 100 10 20 3.0 60 335 9
264 10 100 10 20 3.2 66 370 11
303 10 100 10 2.0 33 71 405 13
347 10 100 10 2.0 34 77 440 16
391 10 100 10 20 34 77 445 17

DC
conductor
ressance

a2°C

Qlkm
0.1240

0.0991
0.0754
0.0601
0.0470
0.0366
0.0283
0.0221
0.0176

Electro-
satic
capacitance

UFkm
0.17

0.18
0.21
0.22
0.25
0.25
0.26
0.28
0.35

Continuouscurrent ratings (load factor = 100%) forone cir cuit in oper ation (Amper es)

Earthing
conditions

[nduced
current
inthe
metallic
Screen

150 R
185R
240R

00 R
400 R
500 R

with
circulating
currents

without 630 R
circulating 800 R
current 1000 R

870
975
1070

Direct burial

460
525
615
705
810
925

1100
1250
1395

365
415
490
560

73

a1

870
990
1105

L aying conditions: Flat formation

Earthing .
conditions  Nominal

Induced
current
inthe
metallic
Screen

without

Ci

reulating

current

sectional
area

mm?

150 R
185R
240R
300 R
400 R
500 R

630 R
800 R
1000 R

Direct burial
25 A=
» D
prin°C.m./W
p=10 p;=12
T=20°C T=30°C
420 365
510 410
555 475
625 540
715 615
815 700
930 800
1050 900
1165 1000

Inair

DD D
T=30°C T=50°C
525 420
600 480
710 570
810 645
945 755
1090 870
1260 1005
1445 1155
1645 1310
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36/63TO40/69(72.5) KVXLPE CABLES
ALUMINIUM CONDUCTOR

L ead sheath screen

Constructional data (nominal)
Thickness Thickness Thickness Thickness Thickness Outside W%?ht DC Electro-
saalonal

Conductor of of of of of  diameter conductor~ dtatic
Conductor insulation insulation  lead  Jacket of ae cable  resdance capacitance
: : e Sheath cable at 20°C
Nominal Diameter
stional

area Approx.  Approx.  Approx. Approx. AL)prox.

mm? mm mm mm mm mm mm mm mm? gm  Qkm  pFkm
150R 142 10 100 10 2.0 29 54 300 6 02060 0.17
185R 162 10 100 10 2.0 29 54 300 6 01640 0.19
240R 184 10 100 10 2.0 29 54 300 6 01250 0.22
300R 2120 10 100 10 2.0 30 60 335 7 0.1000 0.22

R:
400R compact 233 10 100 10 2.0 3.0 60 335 7 0.0778 0.25
500R Rouggd 264 10 100 10 2.0 3.2 66 370 8 0.0605 0.25
stran
630R 303 10 100 10 2.0 33 71 405 9 0.0469 0.26
800R 347 10 100 10 20 34 76 440 11 0.0367 0.28
1000R 388 10 100 10 2.0 34 77 445 11 0.0291 0.35
1200 R 417 10 100 10 2.0 3.6 82 475 12 0.0247 0.35

Continuouscurrent ratings (load factor=100%) foronecir cuit in oper ation (Amper es)

Eafdl,fg,ing Direct burial _ Eardt,h_ing g DDA Inai
conaitions conditions omin
E secnonal (P (P 93 1.3m
[nduced [nduced olal 1o
current current pT|n°Cm/W p® b
|ntaij1|¢ inthe =10 p=12
metallic metallic = LY Pr=Lls +_ =
sreen = 300C- sren mm T=20°C T=30°C T=30°C R
150R 310 270 285 150R 325 280 405 325
iy 1B5R 350 305 410 325 185R 370 320 470 375
sredlaing 2A0R 405 350 480 380 240R 430 370 555 440
Currentsg 300R 460 395 555 440 300R 485 420 635 505
400R 525 450 640 505 Withowt 4o0R  s60 480 740 590
500R 595 515 740 585 OrUdng spoRr  e40 550 855 680
current
withot 60R 695 600 875 695 630R 735 630 1000 795
drcdaing S00R 790 680 1010 800 800R 835 720 1155 920
curr emg 1000R 880 755 1150 910 1000R 945 810 1335 1060
1200R 945 815 1250 990 1200R 1020 875 1450 1155
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I 64/110(123) KVXLPE CABLES I
COPPER CONDUCTOR

L ead sheath screen

Constructional data (nominal)

Thickness Thickness Thickness Thickness Thickness Outsde  Lead  Weight DC Electro-
of of of of of diameter  Sectional conductor  tatic
Conductor insulation insulation  lead  Jacket of am  cble resdance capaditance

: e Sheath cable at 20°C
Nominal
sectional

area Approx.  Approx.  Approx. Approx. AEprox.

mm? mm mm mm mm mm mm mm mt gm  Qkm  pFkm
240 R 184 10 160 1.0 2.0 3.2 65 370 9 0.07%4 0.16
300R 205 10 160 1.0 2.0 3.3 70 400 10 0.0601 0.16
400R R 232 10 160 1.0 2.0 3.3 71 400 11 0.0470 0.18
500R compact 264 1.0 160 1.0 2.0 34 76 435 13 0.0366 0.19

Round
630R grandeg 303 1.0 160 1.0 2.0 35 77 440 14 0.0283 0.23
800 R 347 10 160 1.0 21 3.6 86 520 18 0.0221 0.23
1000 R 391 10 160 1.0 2.2 3.8 91 575 21 00176 0.24

Continuouscurrent ratings (load factor=100%) for onecircuit in operation (Amper es)

Ear(jpftljng Direct burial Ea{j(h_ing Ny Direct burial Inair
conaitions conditions omin;
13m sectional (P @ 9_31.3m
[nduced Induced ~ area ol olol 1=
C:Jnr{ﬁ;t prin°C.m/W c_ur{ﬁnt prin°C.m./W p® P
Inthe
metalic pr=10 metalic Pr=10 pr=12 1 o0 1
screen T=20°C sren  mm T=20°C T=30°C 30C
240R 515 445 615 490 240R 550 475 700 560
with 300R 580 500 700 560 300R 620 535 795 635
crculding 400R 655 565 805 640 400R 710 610 925 740
curents 500R 740 640 925 735 Withot 5ooR 810 700 1065 850
circulating
withot 630R 870 750 1095 870 CUTeM g3pR 925 795 1235 990
crculding 800R 970 835 1245 990 800R 1040 900 1420 1135

curent 1000R 1065 920 1390 1105 1000R 1155 995 1595 1275
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I 64/110(123) KVXLPE CABLES I
ALUMINIUM CONDUCTOR

L ead sheath screen

Constructional data (nominal)
Thickness Thickness Thickness Thickness Thickness Outdde  Lead Wg?ht DC Electro-
of of of of

of diameter  sectional conductor ~ datic
Conductor insulation insulation  lesd  Jacket of ae cable  resstance capacitance
: e Sheath cable at 200C
Nominal
sctional
area Approx.  Approx.  Approx. Approx. AEprox.
mm? mm mm mm mm mm mm mm mn? gm  Qkm  pFkm

240R g 184 10 160 10 20 32 65 370 8 0.1250 0.16
300R @Mt 2109 10 160 10 20 33 70 400 9 01000 017
9

Round

400R dranded 233 1.0 160 10 20 3.3 71 400 0.0778 0.19

Continuouscurrent ratings (load factor=100%) foronecircuit in operation (Amper es)

Earthing Direct burial
conditions

Earthing Direct burial Inair

iti Nominal
conditions i R

Induced areaaI (P @ 9

Induced

éﬁ ol o e
current current prin °cD.m./W p® b
inthe 0.=10 inthe 0:=10 p=12
metallic = 1k metallic =LV Pr= e o T=
Screen T=20°C Screen mm?  T=20°C T=30°C OCEE

with 240R 405 350 480 385 wjthot 240R 425 370 540 435
droating S0OR 455 395 550 440 gcuaing 300R 485 420 620 495
currents 400 R 520 450 635 505 current 400 R 555 480 720 575



I 76/132 (145) KVXLPE CABLES I
COPPER CONDUCTOR

L ead sheath screen

Constructional data (nominal)

Thickness Thickness Thickness Thickness Thickness Outsde  Lead  Weight DC Electro-
of of of of of diameter  Sectional conductor  tatic
Conductor insulation insulation  lead  Jacket of am  cble resdance capaditance

: e Sheath cable at 20°C
Nominal
sectional

area Approx.  Approx.  Approx. Approx. AEprox.

mm? mm mm mm mm mm mm mm mt gm  Qkm  pFkm
240 R 184 10 180 1.0 2.0 3.3 71 400 10 0.0754 0.15
300R 205 10 180 1.0 2.0 34 76 435 12 0.0601 0.15
400R R 232 10 180 1.0 2.0 34 77 440 12 0.0470 0.16
500R compact 264 1.0 180 1.0 2.0 35 81 465 14 0.0366 0.17

Round
630R grandeg 303 1.0 180 1.0 21 3.6 86 520 16 0.0283 0.19
800 R 347 10 180 1.0 2.2 3.8 91 575 19 0.0221 0.20
1000 R 391 10 180 1.0 24 4.0 95 655 22 00176 0.23

Continuouscurrent ratings (load factor=100%) for onecircuit in operation (Amper es)

Ear(jpftljng Direct burial Ea{j(h_ing Ny Direct burial Inair
conaitions conditions omin
13m sectional (P @ 9_31.3m
[nduced Induced ~ area ol olol 1=
Cunr{ﬁ;t prin°C.m./W C_Ur{ﬁnt prin°C.m/W b2 D
| Inthe
metallic pr=10 metallic Pr=10 pr=12 1_3n0- 1=
sreen T=20°C sren mm T=20°C T=30°C OC I
240R 515 445 615 490 240R 540 475 690 555
with  300R 580 500 765 560 300R 620 535 85 630
dreulating 400R 655 565 805 640 400R 705 610 915 730
curens 500R 735 635 920 730 Withot sooR 805 695 1055 845
circulating
withot 630R 865 750 1090 870 GUTe g30R 920 795 1225 930
crculding 800R 970 835 1245 990 800R 1040 895 1405 1120
curent 1000R 1065 915 1385 1100 1000R 1155 995 1580 1265
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I 76/ 132 (145) KVXLPE CABLES I
ALUMINIUM CONDUCTOR

L ead sheath screen

Constructional data (nominal)

Thickness Thickness Thickness Thickness Thickness Outdde  Lead Wg?ht DC Electro-
of of of of of diameter ~ Sectional conductor  tatic
Conductor insulation insulation  lesd  Jacket of ae cable  resstance capacitance

e Sheath cable at 200C

Nominal
sectional

area Approx.  Approx.  Approx. Approx. AEprox.
mm? mm mm mm mm mm mm mm mn? gm  Qkm  pFkm

240R R 184 10 180 10 2.0 3.3 71 400 9 01250 0.15

300R Cgmpagt 210 10 180 10 20 33 74 420 9 01000 0.16
oun

400R dranded 233 1.0 180 10 20 3.3 76 435 10 0.0778 0.17

Continuouscurrent ratings (load factor=100%) foronecircuit in operation (Amper es)

Eagt_ftling Direct burial Eazjthjng - Direct burial Inair
conaitions conditions omin

sectional (P (P 9—“3"‘
Induced Induced area i olal 1o

» o D2 D

C}JHGﬂt current [one in°C.m./W
inthe b= 10 inthe 0= 1.0 py=12
metallic = 1. metallic i P17 < 1= T=
SCreen T=20°C sren mm¢ T=20°C T=30°C SC

with 240R 405 350 480 385 withot 240R 425 370 540 430
droating S0OR 455 395 550 440 gcuaing 300R 480 415 620 495
currents 400 R 520 450 635 505 current 400 R 550 480 715 570



I 87/150 (170) KVXLPE CABLES I
COPPER CONDUCTOR

L ead sheath screen

Constructional data (nominal)

Thickness Thickness Thickness Thickness Thickness Outdde  Led  Wegt  DC  Eledtro-
of of of of of  diameter  sectional of  conductor  gatic
Conductor insulation insulation  lead  Jacket of a@  cble resdance capadtance

: sren Sheath cable at 20C
Nominal
sectional

area Approx.  Approx.  Approx. Approx. AEprox.

mm? mm mm mm mm mm mm mm mn gm  Qkm  pFkm
240 R 184 1.0 200 1.0 2.0 34 76 435 11 0.07%4 0.13
300R 205 1.0 200 1.0 2.0 35 8l 465 12 0.0601 0.14
400R R 232 1.0 200 1.0 2.0 35 81l 465 13 0.0470 0.15
500R compact 264 1.0 20.0 1.0 21 3.6 85 515 15 0.0366 0.16

Round
630R granded 303 1.0 20.0 1.0 22 3.8 91 575 17 0.0283 0.17
800 R 347 1.0 200 1.0 24 4.0 95 655 20 00221 0.19
1000 R 391 1.0 200 1.0 25 4.0 99 715 23 00176 0.21

Continuouscurrent ratings (load factor = 100%) foronecir cuit in oper ation (Amper es)

Ea&t}t{ing Direct burial Earthing N Direct burial Inair
conaitions omin
conditions el (P ,,(,P,,,ﬁm 3m
Induced Induced area w1 Slol 1=
current current prin°C.m/W p® b
inthe b= 10 inthe b= 10 p=12
metallic = L1 metallic T Pr= Le - T=
soreen T=20°C swren  mm T=20°C T=30°C 0CEE
240R 515 445 615 490 240R 545 475 685 550
with 300R 575 500 700 555 300R 615 535 780 625
drculaing 400R 605 565 805 640 400R 650 610 905 725
curents  500R 735 635 920 730 Withot 5o0R  gos 695 1050 840
circulating
withot 630R 865 745 1000 865 U™ 30R 920 795 1215 970
crculating 800R 965 835 1240 985 800R 1040 895 1395 1115
curent 1000R 1060 915 1385 1100 1000R 1150 995 1570 1255
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I 87/150 (170) KVXLPE CABLES I
ALUMINIUM CONDUCTOR

L ead sheath screen

Constructional data (nominal)
Thickness Thickness Thickness Thickness Thickness Outdde  Lead Wg?ht DC Electro-
of of of of

of diameter  sectional conductor ~ datic
Conductor insulation insulation  lesd  Jacket of ae cable  resstance capacitance
: e Sheath cable at 200C
Nominal
sctional
area Approx.  Approx.  Approx. Approx. AEprox.
mm? mm mm mm mm mm mm mm mn? gm  Qkm  pFkm

240R R 184 10 200 10 2.0 3.3 76 435 9 01250 0.13

300R Cgmpagt 2120 10 200 10 20 35 8 465 10 01000 0.14
oun

400R dranded 233 1.0 200 10 20 3.3 81 465 11 0.0778 0.15

Continuouscurrent ratings (load factor=100%) foronecircuit in operation (Amper es)

Eagt_ftling Direct burial Eazjthjng - Direct burial Inair
conaitions conditions omin

sectional (P (P 9—“3"‘
Induced Induced area i olal 1o

» o D2 D

C}JHGﬂt current [one in°C.m./W
inthe b= 10 inthe 0= 1.0 py=12
metallic = 1. metallic i P17 < 1= T=
SCreen T=20°C sren mm¢ T=20°C T=30°C SC

with 240R 405 350 480 385 witht 240R 425 370 535 425
droating S0OR 455 395 550 440 gcuaing 300R 480 415 610 490
currents 400 R 515 445 635 505 current 400 R 550 475 710 570



| 130/ 225 (245) KVXLPE CABLES |

COPPER CONDUCTOR

L ead sheath screen

Constructional data (nominal)

Thickness Thickness Thickness Thickness Thickness Outsde  Lead  Weight DC  Eledro-
of of of of of  diamder  Sectiondl conductor  datic
Conductor insulation insulation  leed  Jacket of ae cable  resstance capacitance
: e Sheath cable at 20°C
Nominal
sectional

area Approx.  Approx.  Approx. Approx. AEprox.

mm? mm mm mm mm mm mm mm mt gm  Qkm  pFkm
400 R 232 10 230 10 24 37 90 620 16 0.0470 0.14
S00R P 264 10 230 10 24 3.7 91 625 17 0.0366 0.15
630 R cgmpa(;;t 303 10 230 10 25 39 99 710 20 0.0283 0.16

oun!

800R granded 347 10 230 10 25 39 99 715 22 00221 0.18
1000 R 391 10 230 10 2.7 4.1 108 840 26 00176 0.18

Continuouscurrent ratings (load factor = 100%) foronecir cuit in oper ation (Amper es)

L aying conditions: Flat formation

Ear(jt_rtljng Direct burial Eaghjng N Direct burial [nair
conaitions conditions omin
13m sectional o}e 9—“3”‘

Induced Induced ~ area ol olol 1=
Cunr;fimet prin°C.m/W C}Jr{ﬁnl prin°C.m./W p® P

| Inthe

metalic pr=10 metalic Pr=10 p=12 1z 7=

sreen T=20°C ge  mm T=200C T=30°C |0 © 1m0
_with — 400R 645 555 795 635 400R 700 610 895 715
dradding so0R 725 625 910 725 500R 800 695 1040 830
currents without

witot 630R 860 740 1080 860 Ordng e30R 915 790 1195 955
droulding 800R 965 830 1235 980 CUTet gooR 1035 890 1380 1105
curent 1000R 1055 910 1375 1090 1000R 1145 990 1540 1230

4l



42

I 130/ 225 (245) KVXLPE CABLES I
ALUMINIUM CONDUCTOR

L ead sheath screen

Constructional data (nominal)

Thickness  Thickness Thickness Thickness Thickness Outsde  Lead  Weight DC Electro-
of of of of of diameter ~ Sectional conductor  tatic
Conductor insulation inulation  leed  Jacket of ae@  cable regdance capacitance

: e Sheath cable at 200C
Nominal
sctional

area Approx.  Approx.  Approx. Approx. AL)prox.

mm? mm mm mm mm mm mm mm mn? gm  Qkm  pFkm
400R 233 10 230 10 24 3.7 91 625 14 0.0778 0.14
500 R 264 10 230 10 24 3.7 91 625 14 0.0605 0.15
630 R R 303 10 230 10 25 39 99 710 16 0.0469 0.16

compact
800R Round 347 10 230 10 26 4.1 103 775 18 0.0367 0.17
stranded
1000 R 388 10 230 10 2.7 4.3 108 840 20 0.0291 0.18
1200 R 417 10 230 10 2.7 4.3 108 840 20 0.0247 0.20

Continuouscurrent ratings (load factor=100%) for onecir cuit in operation (Amper es)

Eardt,ftl,ing Direct burial Eaijt.h'ing — Direct burial Inair
conaitions conditions ~ Nomin
sectional o}e 9—“3”‘
Induced Induced  area ol olol 1=
. D 2D D
current current prin°C.m/W
inthe b= 10 inthe 0= 1.0 pr=12
metallic =1 metallic =Y Pr=L.l o =
e T=20°C gen  mm T=20°C T=30C | 0 1 20C
_Wwith 400R 510 440 630 500 400R 550 475 700 560
C(':flffr'earf:tnsg 500R 580 500 725 580 500R 630 545 815 655
without

withost 630R 685 500 860 685 rouaing 630R 720 625 945 755
00R 775 665 990 785 curent 800R 820 710 1095 875
000R 865 745 1120 890 1000R 925 800 1245 995
1200R 930 800 1220 970 1200R 1000 865 1365 1090

circulating
current



6 HIGHVOLTAGE CABLES
BETWEEN 38/66(72.5) KVAND 130/ 225 ( 245) KV

6.2 - COPPER AND ALUMINIUM CONDUCTOR
WIRE SCREEN (66-225K V)

COMPACTROUND STRANDED
COPPER ORALUMINIUM

, Conductor
—1  Copper or Aluminium
, Conductor Screen
1
, Insulation
1
, Insulation Screen
1
: Concentric Shielding
—J  (copper or duminiumwires)
: AL Coated Tape
—
, PV C or PE Jacket
1
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=== 36/63T040/69(725) KVXLPECABLES &=+
COPPER CONDUCTOR

Copperwire screen

Constructional data (nominal)
Thlcgfne$ Th|cé<fness Thickness Diameter  Thickness Th|ckness Outside Wg?ht DC Electro-

and diameter conductor  datic
Conductor insulation inulation numberof Alu coated Jacket of cable  resiance capaditance
e coppe tape cable at20C
wires
Approx.  Approx.  Approx. Approx. AEprox
mm? mm mm mm mm  mmxN  mm mm mm gm  Qkm  pFkm
185R 159 10 100 10 15X80 0.2 29 59 5 00991 0.18
240R 184 10 100 10 15X80 0.2 29 60 5 00754 0.21
300R 20.5 1.0 10.0 1.0 15X80 0.2 3.0 65 6 0.0601 0.22
R:
400R compact 23.2 1.0 10.0 10 15X80 02 3.0 65 7 0.0470 0.25
500 R StROUQ‘ejd 264 10 100 10 15x8 02 31 71 8 0.0366 0.25
ran
630 R 303 10 100 10 15X80 0.2 33 76 10 0.0283 0.26
800 R 34.7 1.0 10.0 1.0 15X80 0.2 34 82 12 0.0221 0.28
1000 R 39.1 1.0 10.0 10 15X80 02 34 83 14 0.0176 0.35

Continuouscurrent ratings (load factor=100%) for onecircuit in operation (Amper es)

Ea{jt,ftl,ing Direct burial Eaijt.h'ing — Direct burial Inair
conaitions conditions omin
sectional (P @ 9_31.3m
[nduced Induced  area ol olol 1=
current current prin°C.m/W b2 D
inthe b= 10 inthe 0= 1.0 p=12
metallic — L metallic T Pr= Le 1o T=
Sreen T=20°C gren mm: T=20°C T=30°C I
185R 420 365 510 405 185R 480 415 605 485
with 240R 475 410 595 470 240R 555 480 720 575
crculating 300R 530 455 670 530 300R 625 540 820 655

curents 400R 600 515 755 595  without 400R 715 615 955 760
500R 660 570 855 675 circulating S00R 815 700 1100 875
current

without 630 R 840 725 1085 860 630R 925 795 1270 1010
circulating 800R 920 790 1205 955 800R 1030 885 1415 1130
curent 1000R 1015 875 1365 1075 1000R 1155 990 1645 1310



36/63TO40/69(72.5) KVXLPE CABLES

Aluminium wir escreen

Conductor

Nominal
sectional
area
mm?

150R
185R
240R
300R
400 R
500 R
630R
800 R
1000R
1200 R

compact
Round
stranded

Diameter

mm
14.2

16.2
184
210
233
264
30.3
34.7
38.8
41.7

ALUMINIUM CONDUCTOR

Constructional data (nominal)

Thickness Thicokfnes Thickness Diameter  Thickness Thickness  Outside

Approx.
mm

1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0

and

sreen  auminium
wires
Approx. — Approx.

mm mm  mmxN
100 1.0 1.5X80
100 1.0 1.5X80
10.0 1.0 1.5X80
100 1.0 1.5X80
100 1.0 1.5X80
100 1.0 1.5X80
10.0 1.0 1.5X80
100 1.0 1.5X80
100 1.0 1.5X80
100 1.0 1.5X80

Conductor insulation insulation numberof  AluPE

tape

mm
0.2

0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2

of diameter
Jacket of

cable

Approx.
mm mm
29 55
29 55
29 56
3.0 61
3.0 61
3.2 67
3.3 72
34 78
34 78
3.6 83

Weight
of
cable

A[()Slrn(%x.

© 0o N o o o b~ b b b

DC
conductor

Eledro-
static

resstance capacitance

a2c

Qkm
0.2060

0.1640
0.1250
0.1000
0.0778
0.0605
0.0469
0.0367
0.0291
0.0247

pFkm
0.17

0.19
0.22
0.22
0.25
0.25
0.26
0.28
0.35
0.35

Continuouscurrent ratings (load factor=100%) for onecir cuit in oper ation (Amper es)

I

conditions  Nominal

Earthing
conditions

[nduced
current
inthe
metallic
Screen

with
circulating
currents

without
circulating
current

150 R
185R
240R
300 R
400R
500 R

630 R
800 R
1000 R

Direct burial

295

380
425
485

590
665
740

inthe

L aying conditions: Flat formation

Induced
current
metalllc

285

325

380

435 .

485  Without

570 Circulating
current

695

800

910

sectional
area

mm?

150R
185R
340 R
300 R
400 R
500 R

630 R
800 R
1000 R

Direct burial
25"
B D
prin°C.m./W
p=1.0 p=12
T=20°C T=30°C
325 285
370 325
430 370
490 420
555 480
640 550
735 635
840 720
945 810

Inair

DD D
T=30°C T=50°C
410 330
475 380
560 445
645 510
730 585
865 690
1010 805
1170 935
1350 1075
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| 64/110(123) KVXLPE CABLES |

COPPER CONDUCTOR

Copper wirescreen

Constructional data (nominal)

Thickness Thickness Thickness Diameter Thickness Thickness Outsde  Weight DC  Eletro
of of and of  diameer of  conductor  datic
Conductor insulation insulation numberof Alucoated  Jacket of cable  regdtance capacitance
: ren  oopper tape cable at 20°C
Nominal wires
sectional

area Approx.  Approx.  Approx. Approx. AEprox.

mm? mm mm mm mm  mmxN  mm mm mm gm  Qkm  pFkm
240R 184 10 160 10 15X80 0.2 32 66 6 0.0754 0.16
300R 205 10 160 10 15X80 0.2 32 71 7 0.0601 0.16
40R R 23.2 1.0 16.0 10 15X80 0.2 3.2 72 8 00470 0.18
500 R OSQE:]? 264 10 160 10 15X80 02 33 77 9 00366 0.19
630R sranded 303 1.0 160 1.0 15X80 0.2 34 78 11 0.0283 0.23
800R 347 10 160 10 15X80 0.2 3.6 86 13 0.0221 0.23
1000 R 39.1 1.0 16.0 10 15X80 0.2 3.8 91 16 0.0176 0.24

Continuouscurrent ratings (load factor = 100%) foronecir cuit in oper ation (Amper es)

L aying conditions: Flat formation

Eazjt.rt]'ing Direct burial Earthing — Direct burial Inair
conaitions omin
conditions N (P ,,(,P,,,ﬁm o
[nduced Induced ~ area ol olol 1=
current current prin°C.m./W p® b
inthe b= 10 inthe 0= 1.0 py=12
metallic =1 metallic IR Pre e T T
soreen T=20°C e mm T=20°C T=300C | S0 1=0°C
. 240R 485 420 600 475 240R 550 475 705 565
‘with  300R 535 465 675 535 300R 620 540 805 645
creulating 400R 600 515 765 605 400R 710 615 935 745
curents 500R 665 570 865 685 \WOU 5o0p 819 700 1075 860
circulating
withost 630R 840 720 1085 860 ™M g30R 920 795 1255 1000
drcuaing 80OOR 930 800 1225 975 800R 1040 895 1425 1035
curent 1000R 1015 875 1365 1080 1000R 1150 990 1600 1275



EEEEEEEEEE— 64/110(123) KVXLPE CABLES EEEEEEEEEEE
ALUMINIUM CONDUCTOR
Aluminiumwirescreen
Constructional data (nominal)
Thickness Thickness Thickness Diameter Thickness Thickness  Outsde Wg?ht DC  Eletro
of of and of diameter conductor ~ atic
Conductor insulation insulation numberof  AlUPE  Jacket of cable  resstance capacitance
: ren  duminium  tape cable at 20C
Nominal wires
sectional
area Approx.  Approx.  Approx. Approx. AEprox.
mm? mm mm mm mm  mmxN  mm mm mm gm  Qkm  pFkm
240R R 184 10 160 10 15X80 0.2 32 66 5 01250 0.16
300R CSE‘F[’]";‘ 2100 10 160 10 15X80 02 33 72 6 01000 0.17
u
400R stranded 23.3 10 16.0 10 15X80 0.2 3.3 72 6 0.0778 0.19

Continuouscurrent ratings (load factor=100%) for onecir cuit in operation (Amper es)

L aying conditions: Flat formation

Eardt,ft\,ing Direct burial Eaijt.h'ing - Direct burial Inair
conditions conditions  Nomin
sectional (P (P 9—“3"‘
[nduced Induced  aea ol olol 1=
current current prin°C.m/wW p® b
inthe 0= 10 inthe 0:=10 py=12
metallic =L metallic 1= LY Pr=Le 1o =50°C
Screen T=20°C Soreen mm:  T=20°C T=30°C T=cy
with  240R 390 340 480 380 without 240R 430 370 550 440
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| 76/132(145) KVXLPE CABLES |

COPPER CONDUCTOR

Copper wirescreen

Constructional data (nominal)

Thickness Thickness Thickness Diameter Thickness Thickness Outsde  Weight DC  Eletro
of of and of  diameer of  conductor  datic
Conductor insulation insulation numberof Alucoated  Jacket of cable  regdtance capacitance
: ren  oopper tape cable at 20°C
Nominal wires
sectional

area Approx.  Approx.  Approx. Approx. AEprox.

mm? mm mm mm mm  mmxN  mm mm mm gm  Qkm  pFkm
240R 184 10 180 10 15X80 0.2 34 72 7 00754 0.15
300R 205 10 180 1.0 15X80 0.2 34 77 8 0.0601 0.15
40R R 23.2 1.0 18.0 10 15X80 0.2 34 78 9 0.0470 0.16
500 R OSQE:]? 264 10 180 10 15X80 02 35 8 10 00366 0.17
630R sranded 303 1.0 180 1.0 15X80 0.2 3.6 87 12 0.0283 0.19
800R 347 10 180 10 15X80 0.2 3.8 92 14 0.0221 0.20
1000 R 39.1 1.0 18.0 10 15X80 0.2 4.0 95 16 0.0176 0.23

Continuouscurrent ratings (load factor = 100%) foronecir cuit in oper ation (Amper es)

L aying conditions: Flat formation

Eardt.rg'ing Direct burial Eaathing — Direct burial Inair
conaitions omin
conditions dtiond (P”(,Pwﬁm3 m
[nduced Induced ~ area ol olol 1=
current current prin°C.m./W p® b
inthe b= 10 inthe 0= 1.0 py=12
metallic =1 metallic =Y Pr= Lo o T
soreen T=20°C e mm T=20°C T=300C | S0 1=0°C
. 240R 485 420 600 475 240R 550 475 700 560
‘with  300R 550 475 690 545 300R 620 540 795 640
creulating 400R 595 515 765 605 400R 710 615 925 740
curents 500R 660 570 865 685 \WOU 5oop  gos 700 1065 850
circulating
withost 630R 835 720 1080 860 UM g30R 920 795 1230 985
drcuaing 80OOR 930 800 1225 975 800R 1035 895 1310 1125
curent 1000R 1015 875 1365 1080 1000R 1145 990 1585 1270



I 76/ 132 (145) KVXLPE CABLES I
ALUMINIUM CONDUCTOR

Aluminium wirescreen

Constructional data (nominal)

Thicgfnes Thicgfneeﬁ Thickness Diameter  Thickness Thickness  Outside Wg?ht DC Electro-

and of of diameter conductor  dtatic
Conductor insulation insulation numberof  AlUPE  Jacket of cable  resstance capacitance
: : ren  duminium  tape cable at 20C
Nominal Diameter Wires
stional
area Approx.  Approx.  Approx. Approx. AEprox.
mm? mm mm mm mm  mmxN  mm mm mm gm  Qkm  pFkm

240R g 184 10 180 10 15X80 02 33 72 5 01250 0.15
300R CSE‘F[’]";‘ 210 10 180 10 15X80 02 34 75 6 01000 0.16
U
6

400R dranded 233 1.0 180 1.0 15X80 0.2 3.4 77 0.0778 0.17

Continuouscurrent ratings (load factor=100%) for onecir cuit in operation (Amper es)

Eardt,ft\,ing Direct burial Eaijt.h'ing - Direct burial Inair
conditions conditions  Nomin

sectional (P (P 9—51'3"‘
[nduced Induced area i olol 1=

» D D2 D

current current prin°C.m/wW
inthe 0= 10 inthe 0:=10 py=12
metallic =1 metallic =LY Pr=Le 1 T=50°C
Sreen T=20°C Screen mm*  T=20°C T=30°C 30°C

with 240R 390 340 480 380 iy 240R 430 370 545 435
curents 400R 495 430 630 500 uex 400R 555 480 725 580
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Copper wirescreen

Nominal
sectional
area
mm?

240R
300R
40R R

500R Compact
Round

630 R stranded
800 R
1000 R

87/150 (170) KVXLPE CABLES

COPPER CONDUCTOR

ren  copper
Wires
Approx.  Approx.  Approx.

mm mm mm mm mmxN
184 10 200 10 1.5X80
205 10 200 10 1.5X80
232 10 200 10 1.5X80
264 10 200 10 1.5X80
30,3 10 200 10 1.5X80
347 10 200 10 1.5X80
391 10 200 10 1.5X80

and
Conductor insulation insulation numberof Alucoated Ji

tape

mm
0.2

0.2
0.2
0.2
0.2
0.2
0.2

Thicokfnas Thi%(fneS Thickness Diameter  Thickness Thickness  Outside

of

mm
3.4

35
35
3.6
3.8
4.0
4.0

acket

Constructional data (nominal)

Weight
diameter of
of cable

cable

Approx. AESlrr(an.

mm

77 8
82 9
82 9
86 11
91 13
95 15
99 17

DC
conductor
resstance

at 20°C

Eletro-
satic
capacitance

Qkm
0.0754

MFkm

0.13
0.0601 0.14
0.0470 0.15
0.0366 0.16
0.0283 0.17
0.0221 0.19

0.0176 0.21

Continuouscurrent ratings (load factor = 100%) foronecir cuit in oper ation (Amper es)

Earthing
conditions

Induced
current
inthe
metallic
Screen

240R

with  300R
circulaing 400 R
currents 500 R

without 630 R
circulating 800 R
current 1000 R

Direct burial

420
465
515
575

720
800
875

L aying conditions: Flat formation

Earthing .
conditions  Nominal

[nduced
current
inthe
metallic
Screen
475
540
610 i
without
circulating
gsn  current
975
1080

sectional
area

mm?

240R
300 R
400 R
500 R

630 R
800 R

1000 R

Direct burial
HALGA] B

*PR

B D
prin°C.m./W
p=10 p=1.2
T=20°C T=30°C

550 475
620 535
705 610
805 695

920
1035
1145

795
895
985

[nair

DD D
T=30°C T=50°C
695 555
790 635
915 735
1055 845
1220 975
1400 1120
1575 1335



I 87/150 (170) KVXLPE CABLES I
ALUMINIUM CONDUCTOR

Aluminium wir escreen

Constructional data (nominal)
Thlcokfne$ Th%nes Thickness Diameter  Thickness Th|d<ness Outside nght DC Electro-

and of diameter conductor  datic
Conductor insulation insulation numberof  AluPE Jacket of cable  resstance capaitance
: : ren  duminium  tape cable at 20°C
Nominal Diameter wires
sectional
area Approx.  Approx.  Approx. Approx. AEprox.
mm? mm mm mm mm  mmxN  mm mm mm gm  Qkm  pFkm

240R g 184 10 200 10 15X80 02 33 77 6 01250 0.13
300R CF‘{’L“F:]? 210 10 200 10 15X80 02 35 8 7 01000 0.14
U
7

400R dranded 233 1.0 200 1.0 15X80 0.2 3.5 82 0.0778 0.15

Continuouscurrent ratings (load factor=100%) foronecir cuit in oper ation (Amper es)

Ear(jt_rtljng Direct burial Eardt.h.ing -~ Direct burial [nair
conditions conditions  Nomin
13m $ct|onal (P @ 9$ 13m

Induced [nduced olol 1=
Cunr;fimet prin°C.m/W CWEW PT'“°Cm/W p® P

| inthe

metalic pr=10 metallic Pr=10 p=12 ;_ =
) T=20°C gen  mm T=20°C T=30C | 0 1 20C

with 240R 390 340 480 380 yithost 240R 425 370 540 435
curents 400R 495 430 625 500 quey 4O00R 555 480 720 575
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I 130/ 225 (245) KVXLPE CABLES I
COPPER CONDUCTOR

Copper wirescreen

Constructional data (nominal)
Thicokfness Thi%(fn% Thickness Diameter  Thickness Thickness  Outside ngmt DC  Eletro

of and of of  diameer conductor ~ dtatic
Conductor insulation insulation numberof Alucoated  Jacket of cable  regdtance capacitance
, ren  copper tape cable a2C
Nominal wires
sectional
area Approx.  Approx.  Approx. Approx. AEprox.
mm? mm mm mm mm  mmxN  mm mm mm gm  Qkm  pFkm

400 R 232 10 230 10 15X80 0.2 3.8 91 11 00470 0.4
S00R g 264 10 230 10 15X80 0.2 3.8 91 12 0.0366 0.15
630 R csgj‘:]‘::t 303 10 230 1.0 15X80 0.2 4.0 99 14 0.0283 0.16
800R dranded 347 10 230 1.0 15X80 0.2 4.0 99 15 0.0221 0.18

1000R 301 10 230 10 15X80 0.2 42 108 19 00176 0.18

Continuouscurrent ratings (load factor=100%) foronecircuit in oper ation (Amper es)

Ear(j(ftljng Direct burial Ea[jtlh.ing oy Direct burial Inair
conaitions conditions omin:
sectional (P (P 9—51'3”‘
Induced Induced  area ol olol 1=
. D 2D D
current current prin°C.m/W
inthe b= 10 inthe ;=10 p=12
metallic =L metallic = AU A =
e T=20°C gen  mm T=20°C T=30C | 0 1 20C
with  400R 595 515 770 610 400R 705 610 905 725
crdding gooR  ge0 570 870 690 500R 805 695 1050 840
currents without

withott 630R 880 720 1075 855 OrUANG gagp 915 795 1205 965
droulting SOOR 925 800 1220 970 UMM gooR 1035 890 1390 1110
cutent 1000R 1015 875 1355 1080 1000R 1145 990 1550 1240



I 130/ 225 (245) KVXLPE CABLES I
ALUMINIUM CONDUCTOR

Aluminium wirescreen

Constructional data (nominal)

Thickness  Thickness Thickness Diameter  Thickness Thickness  Outside Wg?ht DC Electro-
of of and of of diameter conductor ~ dtatic
Conductor insulation inulation numberof  AlUPE  Jacket of cable  resdance capaitance

: ren  duminium  tape cable at 20C
Nominal wires
stional

area Approx.  Approx.  Approx. Approx. AL)prox.

mm? mm mm mm mm  mmxN  mm mm mm gm  Qkm  pFkm
400 R 233 10 230 10 15X80 0.2 38 91 8 0.0778 0.14
500 R 264 10 230 10 15X80 0.2 3.8 91 9 0.0605 0.15

R:
630 R compect 303 10 230 10 15X8 02 4.0 99 10 0.0469 0.16
800 R Rouggd 347 10 230 10 15X80 0.2 4.1 104 11 0.0367 0.17
stran
1000 R 388 10 230 10 15X80 02 4.2 108 12 0.0291 0.18
1200 R 417 10 230 10 15X80 02 4.2 108 13 0.0247 0.20

Continuouscurrent ratings (load factor = 100%) forone cir cuit in oper ation (Amper es)

Ea{jt.rs'ing Direct burial Earthing i Direct burial Inair
conaitions omin
conditions L (P ,,(,P,,,ﬁm o
[nduced Induced  area ol olol 1=
. D 2D D
current current prin°C.m./wW
inthe 0= 10 inthe 0:=1.0 p,=12
metallic =L metallic sl | T= =
soreen T=20°C swren mme T=20°C T=30°C T=30C R
_Wwith 400R 495 430 625 500 400R 555 480 710 570
drading sooR 560 485 720 570 500R 635 550 825 665
currents .
without
ihoy 6OR 675 585 865 690 dredlating 630R 730 630 960 770
c'?’r"c'ulgﬂng 800R 765 660 995 795 curet 800R 830 720 1110 890
curents 1000R 855 740 1130 900 1000R 935 805 1265 1010

1200R 920 795 1230 980 1200R 1010 875 1390 1110
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7 TECHNICALINFORMATION

7.1 - FORMULAE

Ohms law

Joules law

Resistanceof aline
(feed and return)

DC Power

Single phase Power

Three phase Power

DC Current

AC Single core current

AC Threephase current

Efficiency

Voltage drop

Nature of the
current

Single phase

AC/DC systems

Three phase
system

U=RI U = Rated VoltageinV
W = RI% (between phasein three
phase system).
R= 2L I = Currentin A (Amperes).
xS R = Resistancein (ohms).
W = EnergyinWs(Watt
Pw) = Ul second).
t = Timein s(second)
Pw) = Ul cos ¢ L = Length of cableinm
(meter).
Pw)= 3Ul cos¢ X = Conductivity (56 for
copper and 34 for
|= PwW) Aluminium).
u S = Crosssectional areain
| = P(VA) =
U U cos¢ P = PowerinW (Watt)or
| = P(VA) _ P(W) VA (VOItAmpere)
U/3 U/3coso Cos¢ = Power factor.
Poutput € - Efficiency. _
= _—_— = Au = Voltagedrop sending to
Pinput receiving end of linein
V (Valts).
Voltage drop Size
Au (V) mm?
If current known
AU = 2LI 2LI
XS X Au
If power known
AU = 2LPw) _ 2LPw
xSU xAu U
If current known
Ay = L73L1cos¢ _ 173LIcos¢
XS xAu
If power known
Ay = LPW) - LPw
xSU xAu U




7.2 - CONVERSION FACTORSANDUNITS

Length :

Weight :

Volume:

Force:

Power :

The Sl unit for lengthisthem
Im=1Fcm=10mm=103Km
1m=39.37in=3.28ft=1.0936 Yd = 0.6214 x 10° miles
1in=0.0254 m=0.0833ft=0.0277 Yd = 0.0158 x 10° miles
1ft=0.03048m=12in=0.333Yd=0.189x 10°miles
1Yd=0.9144m=36in=3ft=0.568x 10°miles
1mile=1609m=63360in=5280ft=1760Yd

m = meters, in=inches, ft =feet, Yd =Yards

The Sl unit for weightistheKg
1Kg=10°g=10°T (metric ton)
1Kg=2.204621b=35.27 0z
10z=28.349x 10°Kg=0.06251b

Kg = Kilogrammes, |b = pounds, 0z = ounces

The Sl unit for volumeisthem?

1 mP=10dm?é= 1¢° cm®*= 109 mm?

1 mf=1000 L= 35.315 ft=219.97 |.gal =264.17 U.S. gal
IL=0.001 m*=0.0353ft*=0.21997 |.gal =0.26417 U.S. ga
1f=28.317x10°m*=28.317L=6.22881.gal =7.479 U.S. ga
11l.gal =4.546x 10° m*= 4.546 L= 0.1605 f£ = 1.2009 U.S. gd
1U.S.gal =3.7854 x 10° m*=3.785 L= 0.1366 ft*=0.8327 1. ga

1=liters, ft =feet, |.gal = Imperial gallon, U.S.gal = United Statesgallon

The Sl unit for forceistheN

1IN =0.10197 Kgf = 0.2248 L bf
1K gf =9.80665 N = 2.2046 L bf
1L bf = 4.4482 N = 0.4536 K of

N = Newton, Kgf = Kilogram force, L bf = pound force

The Sl unit for power istheW
IW=0.102Kgm/s=1.359x 10°*HP=3.412BTU /h
1Kgm/s=9.81W=0.0133HP=33.47BTU/h
1HP=735.5W=75Kgm/s=2510Btu/h
1BTu=0.2931W=0.0298 Kgm/s=0.393x 10°HP

w = waitt, Kgm/ s= Kilogramme meter per second,
HP= Metric Horse power, BTU / h = British thermal unit per hour
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Pressure: TheSl unitfor pressureisthe pa= 1 N/m?
1 N/n?=10°Kgf / cm?= 10° bar
1Kgf /cm?=1CF N/ m?=1bar

Pa= Pascal, Nm? = Newton per square meter
Kgf / cm? = Kilogrammeforce per square centimeter

Work : The Sl unit for work isthe J
1J =1Ws(Wattsecond) = 1 Nm (Newton-meter)
1J=0.2778x 10°Kwh=0.239x 10° Kcal
1Kwh=3.6x10°J=859.8 Kcal
1Kcal =4186.8 J=1.163x 10° Kwh

J=Joules, Kwh =Kilowatt hour, Kcal =Kilocalories
Temperature : The Sl unit for Temperatureisthe Kelvin (K)

Temperaturein® C = Temperaturein®K - 273 =5/9 (Temperaturein°F - 32)
Temperaturein® K =Temperaturein® C + 273

° C=degreecelcius, °K = degreeKelvin, °F = degree Fahrenheit
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