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XLPE power cables

Cables 66-220 kV are widely used for electric
energy transmission and distribution especially in
large cities and at production plants, where electric
energy consumption and load density levels are
particularly high. Although basic requirements
of cables (i.e. reliability, functionality, low
maintenance costs) are obvious, failing in one of
these requirements can cause remarkable financial
losses as well as interruption of the service being
provided.

Unlike cables with paper or oil-filled insulation
which have reliability issues as well as high
maintenance needs, medium and high voltage
XLPE power cables provides very long service
life and provide continuous electric power to
consumer during their service life without any
maintenance needs.

Design, modern production technologies
and perfect materials with better electric and
mechanical properties makes XLPE cables service
life longest among other types of cables.

XLPE cables transfer capability is substantially
higher than paper or oil-filled insulated cables.
According to international standards, XLPE
cables are designed for continuous service with
conductor temperature of 90°C and it is still
active under emergency conditions even at higher
temperatures while oil-filled or paper insulated
cables can withstand conductor temperature only
up to 70°C which significantly decreases their
transfer capability.
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Production technology

XLPE cables are environmentally safe. Absence
of liquid inclusions ensures maintaining clean
environment, which permits usage at any
environmentally demanding projects and service-
free maintenance of cable lines,

Due to its single core design, cable laying and
installation of accessories, even in the most
extreme conditions, are easier. XLPE cables with
polyethylene sheath can be laid even températures
as low as -20°C.

XLPE cable production technology was first
mmtroduced in the 1970s. The cross-links are a space
latfice constructed using formation of longitudinal
and transversal ties between macromolecules of
polymer. With its physical and electrical properties,
cross-tinked polymer suits ideally for insulation of
medium, high and extra-high voltage cables.

During production of XLPE cables, as any inclusions
to the insulation will reduce life expectancy of the
cable, special attention has to be paid regarding the
purity and quality of insulation materials. In order

to reach the ultimate target of producing reliable

cable with a long trouble free operation time,
special measures has to be taken by providing high
quality raw materjal from a reliable supplier and
treating them in special “clean rooms” in order to
avoid contamination of insulating material.

High adhesion between semiconducive screens and
insulation is a critical point. Applying insulation
and semiconductive screens with triple extrusion
technology followed by simultaneous cross linking
of all three layers ensures high adhesion.

Based on obvious advantages of enhanced design
and modern production technology, XLPE cables
proved their universal application in developed
counfries and cause remarkable, continuous
decrease of usage of oil and paper filled insulated
cables day by day.
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Estralin HVC - High Voltage cable
production pioneer in Russia

The ultimate target of the «Estralin High Voltage
Cables» (Estralin HVC) plant is introduction of
innovative technelogies in the field of power cable
production. Providing high quality production
and services, we help our customers to increase
their competitiveness as well as reduce the adverse
impact upon environment.

Bstralin HVC gives utmost importance to
Research & Development of new technologies in
order to provide high quality, competitive final
product. Using best materials from leading global
manufacturers for insulation (peroxide-cross-
linked polyethylenes, triingostable (TSPE) and
copolymer (CCPE) polyethylenes), high skilled
personnel are key for us to perfect production
which complies International and Russian
Standards which put us on par with Western
European Manufacturers.
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Starting from choosing the right gables and
accessories according to project and- cuatomer'
requirements until commissioning of couipl e
cable line, Estralin has continuous control ovet- th

project in order to guarantee full satisfaction~ef:
final client.

In order to maintain complying to international
quality standards, systematic approach has been
introduced at the factory. Environmental aspects
are very important for Estralin HVC and all
necessary measures are being taken accordingly.

Estralin HVC’s
introduction of

sSuccesses

quality

in development,
assurance and

environmental management systems have been
recognized by the largest independent European
certification Company, TUV CERT: the Plant was
awarded certificates of conformity with regulatory
requirements of ISO 9001 : 2008, ISO 14001 : 2004.
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Products and services

Core production of Estralin According to their design, all

HVCis 66-220 kV XLPE cables, cables technological data and
service characteristics comply
the international standard
requirements:IEC 60840 (66-
150 kV cables), and IEC 62067
(220 kV cables), as well as
with the GOST R certification,
including those with regard to
fire safety.
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Our company offers:

-medium and high voltage cables
- technical support at all stages of
cooperation.




Markings [

T (able design and markings can be changed when new '
decisions are implemented.

Conductor material : Without designation : Copper conductor SNUA
1 1 \‘\J\
1 1
LA ! Aluminum conductor
I I
E RM i Round conductor
1 1
i RMS E Segmented conductor
1
“insulafion material | 2X XUPEinsulation 77
[} I
‘Screen Ve i "Copper wire and copper tape screen |
E SA E Aluminium wire and aluminium tape screen
1 1
i iy E Watertight screen from swelling tape
! 1 which provides longitudinal water sealing
1 I
I 1
E (FL) E Watertight screen from swelling tape
: + which provides radial water sealing and laminated
' 1 polymer
1 1
: |
" Armouring VAWA T " “Wires armouring from galvanized steel
I |
1 1
I 1
I |
I 1
—————————————————— e e TR T i e I i T
Sheath 'K ' Lead sheath
LY \ PVCsheath
1 1
L 2Y \ XLPE sheath
I 1
i H | Halogen free flame retardant sheath
1 I
1 1
""""""""""" "7 DWL (following screen designa- | Optic fibers in steel tubing inserted into copper |
| tion) :
1 e
| :
an
A2XS(FL)Y-A-TWL 1x1600RMS/185 64/110 kV T
A PN I T T Aluminum conductor
¥ L] 1 I ! !
R Rt s s Eahn REEET EEEEPE XLPE insulation
Examplel: L E ------ E— - 4: - 4:— -—- i- —————— Dual water sealed, flame retardant PVC
| : ! : : outer sheath of category «A»
0 i h . .
bmmm- R R L B R Integrated optical fiber
¥ ' i 1
et - -E- e e Conductor quantity
A -3— —————— Longitudinal segmented conductor
i

- A

Modem sulutipn{power cables | Estralin HVC-— g5
e pl T




|

XLPE cables 66-220 kV

Comparative

High pressure
characteristics

XLPE cable oil-filled cable

Continuous
permissible
temperature, °C

L PN

Permissible heating
in emergency, °C
Ultimate permissible
temperature under
short-cirenit current
flow, °C

short-circuit current,
A/mm?2

-- copper conductor
- gluminum
conductor ... ...

Relative permittivity
£ at 20°C

Dielectric loss ratio,
tg & at 20°C
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Main advantages of XLPE cables are the following:

- high cable transmission capacity due to
increased conductor permissible temperature;

- high current of thermal resistance during short-
circuit that is of a special importance when a
cross-section has been chosen on the basis of
short-circuit nominal current only;

- low weight, smaller diameter and bending radius,
which facilitates laying in both cable structures
and underground along complicated routes;

- strong insulation provides enormous advan-
tages at the laying over a sloping, hilly or rough
territory, i.e. along the routes with considerable
level difference due to absence of mass dulling
effect;

- absence of liquids (oils) under pressure, and
consequently, no need for costly refilling
equipment, that means the considerable
saving in operational costs, simplification of
installation equipment, reducing time and cost
of cable laying, as well as installation;

- the possibility of fast repair in emergency
situation;

- absence of leakages and, therefore, no risks of
environmental pollution in case of damage.
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Design ) 3

Ny
XLPE insulated 66-220 KV cables consist of a round or segment
copper or aluminum conductor, semiconductive core layer, XLPE
insulation, semiconductive insulation layer, semiconductive tape,
copper wire screen and copper tape screen, semiconductive tape,
outer XLPE-sheath or PVC-compound.

Extruded screen made of semiconductive material, insulation
and semiconductive insulation screen is laid over the conductor.
Insulation thickness depends on conductor diameter.

The metal screen consists of copper wires and a copper tape laid
above them. The screen cross-section is selected from short-circuit
(SC) currents flow condition.

To ensure longitudinal sealing with “F’-index, a layer of
waterproofing material should be used. Upon contact with water,
the layer swells and makes a lateral barrier, thus preventing
spreading of moisture in case of outer sheath failure.

“FL”-index has a sheath made of aluminum polyethylene tape

welded together with XLPE- or PVC-sheath. This design allows to

have an effective diffusion barrier, which prevents penetration of

water vapor, whereas the outer sheath made of black PE serves as _
the mechanical protection.

Cables with reinforced XLPE-sheath and longitudinal ribs
designed for sheath damage control, are used during cable laying.

On the Customer request, a 66-220 kV cable may be manufactured
with optical fiber which is used for temperature measurement
through the full length of the cable and for signals transmission.




XLPE cables 66-220 kV

Design

In addition, to ensure the sealing, lead sheath may be used. When
this occurs, the cable will have the “K”-index. The lead sheath do
not only ensure the sealing but also can replace, partially or in full,
the screen transmitting short-circuit currents.

To ensure the additional mechanical protection the aluminum- £33
alloy wire armor with “AWA”-index can be used. s

Cables with reinforced XLPE-sheath and longitudinal ribs
designed for sheath damage control, are used during cable laying.

On the Customer request, a 66-220 kV cable may be manufactured
with optical fiber which is used for temperature measurement
through the full length of the cable and for signals transmission.
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XLPE cables 66-220 kV

XLPE 66 kV cable specification \

rd

Conductor cross-
section (S)

Weight approx.
Al conductor
Cu conductor
Min. bending radius
(15D)
| Maximum pulling force
Al (30 S)
Cu {50 5)

DC resistance
Cu conductor
Al conductor

Inductance between
conductors (2)
Q0

Inductance between
conductor and screen

Capacitance (per
phase)

fmm? 185 1 240 1 300 1 350 ) 400 1 500 1 630 1 80O ! 1000 ! 1200 1400 1 1600 ! 2000
T T T S T T e

Cmm? ) 150 ' 150 ! 150 ) 150 | 150 | 150 | 150 | 150 | 150 ; 150 | 150 : 150 | 150

BT T S e e e S B A i A i e

Ymm ) 11,5 ) 11,0 | 105 ) 105 | 105 | 165 ) 105-) 10,5 ) 105 1 105 | 10,5 1 105 ; 105
L A R i it I I I e R et T Il e BT e e Tl B
3 1 1 1 i 1 1 ] 1} 1 1 13 E) H

Pomm ! 6,0 : 6,0 ' 6,0 ' 6,0 : 6,0 ! 6,0 ! 6,0 ! 6,0 ! 6,0 ! 6,0 ! 6,0 ' 6,0 ' 6,0
L Tl e e S et T e i I I L e e Sl ST

1 1 1 t i 1 1 1
1 1 I H H H I i

Y mm | 63,6 ) 649 | 662 | 678 | 694 | 724 | V56 L V95 1 83,7 ) 893 1 93,2 ) 954 , 1024
R il T e R I I I A T I I I I i SCO Sl T T
H ] 1 1 1 1 1 1 I 1 1 H 1 i
i 1 1 H 1 1 1 1 t ] 1 { 1 ]
tkg/mi 44 1 46 1 48 1 50 152 1 57 1 62 1 69 1 77 1 87 1 85 1 1021 116
; 55 161 66 ) 72 L 77 0 88 102 ) 119 140 | 161 | 182 | 202 ) 241
I A R R ettt B R e R T e e o il
1 1 { 1 1 I 1 i T ] 1 1 1
H 1 1 T 1 ] I 1 i T ] 1 1 1
P om 10954109745 0993 1 1,017 1 1,041 1 1,086 | 1,134 | 1,193 { 1,256 | 1,340 1,398 1 1,446 | 1536
H ] ] $ 1 1 I 1 t L 1 1 1 1
I e e T At R R e I e B il N IR Bl Rk
1 ] 1 1 1 1 1 i L 1 1 1 1
1 1 1 1 1 t L ) 4 1 ] 1 1
kN | 555 ) 720 1 %00 | 105 | 120 | 150 | 189 | 240 ; 30,0 | 360 | 42,0 | 480 | 60,0
' 925 1 12,00 11500 1 17,5 120,00 + 250 ; 315 1 400 : 50,0 1 60,0 | 70,0 1 80,0 | 100,0
i R Tl e e e B e el i i e e e it Ml
1 ] 1
1 1 1

ke 10,1640 10,1250 10,1000 | 0,0890 10,0778 10,0605 1 0,0460 1 0,0367 10,0291 10,0247 10,0212 1 0,0186 ! 0,0149
: 10,0991 10,0754 10,0601 | 0,0543 10,0470 | 0,036 0,0280 10,0221 10,0176  0,0151 10,0129 10,0113 10,0090

T E da T  a Ae dI
t 1 1 L 1] H i 1 1

1 t 1 ! 1 i 1 1

b 1 L H 1

L mE 10,462710,4439 10,4289 10,4209 10,4057, 0,39 ,0,3781
1 i t 1 F H H 1
1

1

1 1 1 T
1 r ¥ 1
| 0,363 | 0,351 ¢ 0,339 | 0,334 | 0,330 | 0,317
] 1 t H Ed
i t 1 13 ¥ H ] 1 1 E ¥ £
] 1 1 3 H H 1 1 |
B B e B e e T e e il
H [} 1 F 1 i 1 1 ]
1 1
1
L
1

0,132 | 0,121

I

1 1 I 1 r i i ] 4 i
VY 008 | 0,206 | 0,187 1 0,178 | 0,170, 0,183 | 0,181 0,114 } 0,106 ; 0,101
1 H i

1

e L L
r
i
1
i
+
1
1
!
i
-
i
1
¥
t
-
1
1
1
®

(=)
~
o
D
%)

i i | H i 1 1 | 1
L K I BT R i S D e A Sl Sl S St el Skl Bl
I 1 i 1 L] 1 | | r I 1 1 1
1 1 I 1 I 1 I t

o
P
o3
[¥5)

1 r 1 1 1
uF/km | 0,167 | 0,188 | 0,210 | 0,221 | 0,232 | 0,252 | 0,274 ; 0,300 [ 0,328 | 0,366 ; 0,392 | (,413
] H 1 1 1
E ] 1
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XLPE cables 66-220 kV

XLPE 66 kV cable specification with lead sheath

Conductor cross-
section (S)

Weight approx.
Al conductor
Cu conductor

Min. bending radius
(20D)

Maximum pulling force
Al(308)
Cu (50 §)

DC resistance
Cu conductfor
Al conductor

Inductance between

conductors

Inductance between
conductor and screen

Capacitance (per
phase)

i I 1 1

300 1350 1 400 : 500 ! 630 £ 500 11000 | 1200 1 1400 1 1600 } 2000

:mm’: 185 1 240 ¢
L e e el e N aad i A R N it e s R aiadt fe Rkl S
mm? 150 , 150 | 150 | 150 , 150 | 150 , 150 | 150 | 150 ! 150 ! 150 | 150 | 150
i e e el e i T A I T I S i ST TN AP S
¢ mm (11,5 | 15,0 ) 165 | 105 ;2 105 1 10,5 1 105 | 10,5 ) 105 ¢ 105 | 105 ¢ 105 | 10,5
e i e e s T R i A S Il S A SRR
] T 1] 1 1 3 ] t 1 1 1 1 L |
! mm ! 2,2 ' 2,2 ! 2,2 ! 2,2 t 2,2 ! 2,2 ! 2,4 ' 24 ! 2,6 ! 2,6 ! 2,7 ! 2,7 !
e e i e e e A I R I A e i el N
I 1 1 i 1 1 El ] 1 1 1 1 1
rmm ] 60 1 60 1 60 1 60 1 60 F 60 1 60 1 60 1 60 ! 60 1 60 1 60
I . I e I e e i i B e I R s At e 4
Tmm ;676 . 689 . 702 ¢ VLB | V3,4 | V64 | 80,0 | 83,9 | 885 ) 94,1 | 982 | 1014 |
L e e Bl i bl R R I I s it it etk 3
§ i i 1 1 ] | H 1 1 H i H i
13 1] 3 1 L 1 1 H I ] H i H i
kg/mi 86 1 B9 1 92 1 95 1 99 1106 119 | 129 | 146 , 161 175 | 185 | 209
' P97 104, 11,1, 1LY | 124 ) 137 V158 | 179 | 208 | 235 | 262 | 285 | 334
e I i B it el e I R it S i e lt S
1 1 I ] ] I 1 I 1 1 | 1 | 1
I ] T 1 1 1 1 1 1 H 1 1 1 1
' m 1135211378 1404 1 1436 | 1,468 ¢ 1,528 1 1,600 ! 1,678 | 1,770 1 1,882 ! 1,964 1 2,028 1 2,152
1 1 1 i i 1 1 1 1 H I i ] ]
L T I e B I i d e I . T e e

E] 1 1 H 1 L 1 1 H 1 i 1 H
H H 1 1 i 1 L 1 1 ] H i 1 H
i kKN {555 720, 9,00 ; 105 ; 120 | 150 , 189 | 240 | 30,0 | 350 | 420 | 480 | 60,0
' D925 112,00, 1500 175 20,00, 250 : 315 1 400 1 50,0 | 60,0 + 70,0 i 80,0 | 100,0
e e e il e i A e e T M i it N S

F 1
r ]

t 1 1 1 ] L 1
t 1 I 1 1 ] 1

] 1 1 [} 1

] 1 1 I I
t I 1 1

| Ok 10,1640 10,1250 1 0,10001 0,0890 10,0778 ! 0,0605 1 0,0460 10,0367 10,0291 10,0247 10,0212 0,0186 10,0149

| 10099110,075410,060110,0543 10,0470 1 0,0366 ! 0,0280 10,0221 10,0176 | 0,0151 10,0129 | 0,0113 10,0090

D i At e e il T B R R e T R A e Lk
1 ¢ i ¢ 1 | 1 f [ 1 1 1
1
i

1
1
¢ iy
‘
1
L

0,479 0,436 0,386 0,332

km ¢
|
13
T

i
|
VR
1
1

]
)
0,348 |
t
i

1 F
0,400 | 0,371 |
H 1
1 1

=
<
P
=
o

1
i
0,425 |
i
1}

0,232
I

1 H ! H 1 1
L il B
H 1 i H i 1 1

1

H H 1
YuFsam ! 0,167 | 0,188 | 0,210 |
t 1
] 1

——————————————
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XLPE cables 66-220 kV

\\_?.
Permissible continuous current-capacity during cable laying for XLPE cables 66 kV
N
The load-carrying capacity of high-voltage cables can be calculated under the followin « \\
- frymg capacity ) & g ( .
laying conditions: N
- cable laying in ground;
- cable laying in triangle formation;
- cable laying in flat formation, the distance between phases —cable diameter;
- cable laying depth - 1,5 ny;
- soil maximum temperature +15°C;
- soil thermal resistance— 1,2 Kom/W;
- conductor temperature - +90°C;
- circuits quantity—1;
2= load factor (LF) - 0,111 0,8.
%; ; ;
Table 1.1. Continious current-carrying capacity during cable laying in around
Conductor cross- ] | 185 1 240 1 300 1 350 | 400 ¢ 500 ¢ 630 1 800 11000 ¢ 1200 t 1400 | 1600 ( 2000
section (§), mm? ! ____ oo R N U USV-SUN A U SEpIy - u b fommmem o]
1 r 1 1 1 1 E 1 1 r F H 1 T
C"“*‘?‘“”XS ““m“t'c 'LF=0,8' 480 | 568 | 642 | 682 | 734 | 834 | 945 | 1058 : 1164 | 1365 | 1474 | 1558 | 1664
capacity TILP=10; 438 | 506 | 571 | 605 | 650 i 737 | 832 | 927 11016 1186 } 1276 } 1345 1 1430 |
C ALLF=081 380 ' 442 | 500 | 534 | 576 1 659 | 754 | 856 1 959 1 1093 1 1187 | 1268 1 1395
@o i ] 1 1 H 1 1 1 H 3 1 1 1
'LF=1,01 340 ' 394 | 445 1 474 1 510 ; 582 1 664 | 750 : 837 1 950 1 1028 11095 1199
[ Continuous carrent- " [ *'***.‘. “““““ [ v ‘:‘*
capacity, A 'LF=0,81 511 ! 595 ' 674 1 716 ¢ 771 | 880 ' 1001 ' 1128 1 1251 1 1337 1 1423 1 1496 ! 1620
Cu'LF=10) 456 ! 528 ' 597 ! 634 ¢ 682 | 776 | 883 ! 990 11095 1168 | 1242 | 1303 ) 1408 |
GO0 Al LE=081 397 | 462 | 524 | 560} 603 | 692 | 793 © 903 11017 1103 ! 1186 } 1259 | 1383
'TE=1,0! 354 | 411 ! 464 ' 496 ! 533 | 610 | 695 : 793 ! 891 ! 964 ! 1035 : 1097 ! 1202
“Table 1.2. Single point earthing currents
Conductor cxoss- | L 185 1 240 | 300 1 350 1 400 ¢ 500 ¢ 630 : 800 ¢ 1000 ' 1200 | 1400 ! 1600 | 2000
| section (S), mm? R S U O S SN DU IR Sup R O
Continuous current- | : : : X : ; : | : | ‘ : :
capacity, A LF=0,8) 460 | 524 | 582 | 613 | 651, 722 , 794 , 865 | 927 | 1024 | 1075 ; 1113 | 1162
Cu:LE=10; _4_19_i_4:5§_1_F11_6_i_5_4}mL5_7f{iﬁ?ﬁlﬁ??-i_??%_ | 803 | 881 , 922 1 952 1 989
00 ALLE=081 366 1 420 1 470 1499 {533 1 599 | 671 | 743 | 813 i 892 | 947 i 991 11038
\LF=101 327 | 874 | 417 1 442 1 471 1 527 | 588 1 648 1 706 : 770 ! 814 ! 849 1 902
[“roTTTTTT oI H i S A S A S A Ha Ha R
Continuous current- LF=08! 448 | 501 ! 547 1 570 1 599 | 649 ! 706 ' 752 | 791 1 840 1 868 1 891 ! 916
capacity, A LE=1,00 396 | 441 ¢ 479 1499 1 523 1 564 | 612 ! 649 | 681 ! 721 | 743 | 762 | 781
O it Sl St St S S St SEobist uiviek St St Sl St
1 3 H H i 1
000) \LF~0,81 365 | 414 1 457 : 481 1509 1 561 1 614 1 666 1 713 1 758 | 790 [ 815 1 853
AULF =101 324 | 365 {402 ) 423 1 446 : 490 ' 534 ! 577 ! 615 ! 652 | €79 ! 699 ! 729
A VA Modemsol@oﬁ'sforpq}mgy 5] Estralin HVC
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XLPE cables 66-220 kV

Permissible continuous current-capacity during cable laying in air for XLPE cables 66 kV

The load-carrying capacity of high-voltage cables can be calculated under the following

laying conditions:

- cable laying in the air;

- cable laying in triangle formation;

- cable laying in flat formation, the distance between phases —cable diameter;

- conductor temperature - +90°C;

- ambient temperature - +25°C;

- protection from solar radiation.

Table 1.3. Single point earthing currents
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Tabie 1.4. Both ends earthing currents

Conductor cross-
section (5), mm?
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-220 kV

XLPE cables 66
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220 kV

XLPE cables 66

XLPE 150 kV cable specification

1

11000 v 1200 » 1400
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Conductor cross-
section (S)

Screen cross-section
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e T e el R el el e
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L150
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mm

Insulation thickness

Thickness of outer
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6,0
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mm
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Cable diameter (D)

Al conductor
Cu conductor

Weight approx.

Min, bending radius

(15D}

100

48,0
80,0
R TR N

42,0
70,0

A

N R . T oY

0,0149
0,009

Al conductor
Cu conductor

DC resistance

Inductance between

conductors
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Inductance between
conductor and

screen

Capacitance (per

phase)
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XLPE cables 66-220 kV R S

Permissible continuous current-capacity during cable laying for XLPE cables 110-150 kV -

The load-carrying capacity of high-voltage cables can be calculated under the following
laying conditions:

- cable laying in ground;

- cable laying in friangle formation;

- cable laying in flat formation, the distance between phases ~cable diameter;
- cable laying depth — 1,5 m;

- 30il maximum temperature +15°C;

- goil thermal resistance— 1,2 K-m/W;

- conductor temperature - +90°C;

- circuits quantity—1;

- load factor (LFy - (0,1 12 0,8.

Table 1.5. Continious current-carrying capacity during cable laying in ground

i‘l’;‘i‘:{;’; i | 185 1 240 1 300 | 350 | 400 | 500 | 630 | 800 | 1000} 1200 ! 1400 | 1600 | 2000
L o s A e e e o - o S e e R e Fem o — - e ek
! H 1 E ¢ | t i t ' f 1 t ¥
C"“ﬁ?‘“"zs C“’-’f‘*m‘c ILF=08) 490 | 569 | 644 | 684 | 736 | 837 | 949 | 1064 | 1173} 1369 | 1479 | 1565 | 1669
Py TILE=1,01 498 | 507 | 572} 606 | 652} 739 ) 835 1 932 11023} 1189 | 1260 | 1350 | 1437
® ALLF-08! 380 | 442 | 501 1 535 | 577 | 6611 756 | 859 | 964 1 1095 | 1189 | 1271 | 1396
00 ILF=1,01 341 | 395 | 445 1 475 1 511 1 584 | 665 | 753 | B41 ! 951 | 1030 11097 1202
A e o ——— T T T e I R e m e - - R
f:’:g‘;“:s current- \LF=0,8! 510 | 592 ¢ 671 | 714 | 769 | 878 1 1000 ! 1128 | 1253 | 1444 : 1567 1661 1 1794
pacttys oy LE~L0} 456 | 529§ 598 {634 | 683 1 777 | 883 | 994 ;1100 } 1266 ; 1371 ¢ 1450 ! 1562
bumm—m T R el et Rt R R o m o m———— - m e m e
O o LF =081 396 | 460 | 522 1 558 | 601 | 630 | 792 b oon2 11017 1 1146 | 1247 1 1332 1 1478
\LF=1,0! 354 | 411 | 465 | 496 | 534 | 611 | 699 | 794 ! 893 ! 1004 ! 1091 ! 1164 ! 1267
= Table 1.6. Single point earthing currents
Conductor cross- : | 185 | 240 + 300 | 350 1 400 | 500 + 630 : 800 ! 1000 : 1200 1 1400 1 1600 : 2000
Hon {S) 2 t ! 1 i 1 1 1 ' 1 1 H 1 ' H
__sgg_gr}___,pyp —————— dmm—— = +--—--+———-+-—-»-+—-——+—---+—--—-+————+»---—+——-—+--———-1|- ————— fmmm g w
Continuous current- | ; ' i | : l : ) | | | i |
capacity, A ILF=0,8' 463 | 529 | 589 | 621 | 660 | 732 | 807 | 879 | 944 | 1038 | 1091 ; 1130 | 1181
Cu@f-l?‘_‘1_1?’_i_%79_i.5?,1_i_5.4_8_3_5_8_1~i_6_4_1_l_7_014-i_7_5_3_i_s_lf’-i_@?_i-?@%-l_‘%ﬁﬁwi}‘)@l
O ApLF=081 368 | 423 | 474 | 504 | 538 | 605 1 678 | 752 | 824 1 902 } 957 ! 1003} 107
\LF=1,0f 328 | 376 | 420 | 445 1 475 1 532 ' 593 ! 655 ! 7i4 i 777 1 822 i 858 1 911
—————————————————— T S T el el R e e R iRl il
Continuous current- 'LE 0,8} 451 | 505 | 552 | 576 1 605 1 656 | 706 | 752 | 791 | 840 | 868 | 891 ! 916
capacity, A CullLF =1, on 398 | 445 ¢ 485 | 505 1 529 1 571 1 612 | 649 } 681 ! 721 i 743 1 762 | 781
r --------- N T e ) fmm o m e e ]
000 'LF =o,s: 366 | 415 | 460 | 484 | 513 1 565 | 620 | 672 | 720 | 767 | 800 | 827 ) 864
ALILF=1,0} 325 } 368 | 405 | 426 1 450 | 494 | 539 | 583 | 622 ! 660 ! 687 ! 710 ! 739

/
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Permissible continuous current-capacity during cable faying for XLPE cables 220 kV

XLPE cables 66-220 kV
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ble continuous current-capacity during cable laying in air for XLPE cables kV

issi

Perm

The load-carrying capacity of high-voltage cables can be calculated under

the following laying conditions:

- cable laying in the air;

- cable laying in triangle formation;

- cable laying in flat formation, the distance between phases ~cable diameter;

- conductor temperature - +90°C;

- ambient temperature - +25°C;

- protection from solar radiation.

Table 1.11. Single point earthing currents
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Table 1.12. Both ends earthing currents
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XLPE cables 66-220 kV S e Rl

Correction factors for XLPE cables 66 ~ 220 kV .
~
Correction factors for different temperatures &\\5\
Temperature °C L -5 10 15 n1o§15520325330235540545550*
——————————————————— PO PR et e e e I e it St S A
in the ground fg13 )11 fon06 | 103 0 1,0 | 097 | 093 | 089 . 08 | 08 , 77 ; 0,73
——————————————————— fmmmm mFm A mmm b —— m b = — k== e e e T Tl J Rt
in the air D121 L1180 1,14 3 L1 F 1,07 L0410 | 09 1 092 1 08 ; 083, 078

_____________________________________________________________________ SRSCEELTEPDEES
Laying conditions 'Cable laid in pipes arhall ; Cable lald. in separate | Cable iaid in one pipe
ying ! pipesp v pipes ! pip
1 1
—————————————————————————— +~n~——---——————w———-—+~———-—m——-—--~-—-———«+-——--————-—n»«———-——-—
Correction factor : 0,94 ' 0,9 : 0,9
Correction factors for numbers of cables
: Number of parallel CL
Distance between CL, mm P e ekt
H 2 ' 3 ; 4 : 5 X 6 i 7
—————————————————————————— e e e e e il dh e liadiel i St
500 ' 0,86 L0761 072 0,68 ; 0,65 : 0,63
——————————————————————————— e I R e i Sl fa et At
700 H 0,87 og7a 07 0,72 : 0,7 X 0,68
—————————————————————————— et Rt I e S S
900 \ 0,89 ‘o8t 078 | 0,75 : 0,73 : 0,72
—————————————————————————— e e i el e el S A
1000 : 0,9 g8 079 0,76 K 0,75 : 0,74
——————————————————————————— P e e Rl it Al el e S
1500 X 0,92 08 1 084 0,82 : 0,81 : 0.8
—————————————————————————— T e I Tl it Jhe il S
2600 : 0,94 ' 09 ) 088 | 0,87 : 0,86 ' 0,35
—————————————————————————— S L R el il Sl S
2500 . 0,95 'op92 09 0,89 : 0,89 : 0,88
——————————————————————————— P Sk e R Attt Sttt
3006 : 0,96 o093, 092 | 0,91 K 0,91 : 0,91
—————————————————————————— +uw———-——————»+——-———-—+—--~~——-+————-—--~w+—----——-———+nqn——--~——-
3500 i 0,97 | 094 1 094 1 093 1 09 09
——————————————————————————— e T e it Sl i S
4000 : 0,97 Y095 1 095 0,94 : 0,94 ' 0,94
—————————————————————————— T T Rt e e i il A A
4500 H 0,98 o096 . 096 0,95 : 0,95 | 0,95
——————————————————————————— e el B il
5000 ; 0,98 Y097 1 096 | 0,96 \ 0,96 ; 0,95
——————————————————————————— o e mmm e e e e m mm e m e m e e m e s mmm e e == s m s
5500 i 0,98 Vo097 ¢ 097 0,96 : 0,96 : 0,96
——————————————————————————— I I e e Sl il A
6000 ; 0,98 Loog97 0 097 1 09 1 0% ., 09




XLPE cables 66-220 kV S ATl AT

Example of calculating of current capacity for 66 — 220 kV cables

Cable line 110 kV

- conductor material - copper;

- conductor cross-section - 800 mm?;

- installation type ~ in ground;

- type of installation -~ close trefoil;
~laying depth~3 m;

-mumnber of dreuits - 2;

- distance between parallel circuits -1.5 my;
- cable screens earthing ~both ends;

- ambient femperature +30°C;

-load factor-1;

- thermal resistivity of native soil — 2.0 Kem/W.

According to tables, current capacity for standard cable faying conditions (cable with a copper conductor with cross-
section 800 mm? with both-ends earthing and a load factor 1.0 ) is 816 A.

Correction factor:

Correction factor for different instalation dephts K1=0,91;
Correction factor for numbers of cables K2=(,92;

Correction factor for different temperatures K3=0,86;

Correction factor for different thermal resistivities of soil K4=0,85,

Permissible continuous current (ACC) for the above conditions can be calculated by:
Iper=Ist-K1-K2-K3-K4 =816-0,91-0,92:0,86-0,85:=499 A*

** The exact value of the permissible continuous current is determined after calculation of TEC 60287 method.

e
Ry
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XLPE cables 66-220 kV

Formulas for auxiliary calculations

1. Dynamic forces in case of short-circuit \

0.2
F= "'"S"" Lyox [N /m]
where I —25I1.[xkA];
1.~ short~circuit current [KAJ;
s —distance between cable axes [m];
F—madmum force [N/m).

2. Electrical stresses

where: 7,—outer insulation radius [mm[;
7, —inner insulation radius [mm);
U, ~nominal voltagefkV];
E  —electrical stress at conductor screen [KV/mml;

e

E , —elecirical stress at insulation screen [kKV/mm].

3. Dielectric losses

W=2q-f-U2-C-tan(8) [W/km]

where: f—frequency [Hz;
U, —nominal voltage [kV];
C— capacity {mkF/km];
tan(5)—tan of dielectric losses.

4. Induction and inductive resistance

k-b
L=2- ln(“‘“r—) <10 1 [mGn/kg]

0
where; =1 trefoil formation, }=1.26 flat formation;
b - distance between axes [mm];
#,— average radius of the conductor [mm],

_Zeme f-L
~ 1000
where ; f—frequency [Hz];

L—inductance [mGr/km];
X — inductance resistance [Chm/km]. T

[Ohm/[km]

PR
. o T eA T ~
5. Maximum one-second short-cireuit current T - ) ™
ISC
Iy = [1A]
tsc

where: I —maximum one-second SC current [kA;

I~ short-circuit current [KA]; £,

t.— duration of the short-circuit current [s].
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XLPE cables 66-220 kV U

Earthing/cross-bonding cable

Earthing/cross-bonding cables are designed for transposition and screen earthing of XLPE cables, They can also
be used as an additional earthing cable which is used as the connecting earthing points of cable screens when the
cable line is earthed single-sided. The additional earthing cable can be used when it comes to single-sided erthing
to keep down induced voltage occur in short-circuit fault.

Technical specification of earthing/cross-bonding cable

| Conducfor cross-secion (S) p om0 A0
Cable sheath thickness E mm | 3,5 X 35

' Cable diameter D) U s T [ 306

[ Weight kg a4 s |
Min banding radius(10-D) Lm0 0251 1 0306
Eén;gllt:c;or resistance against DC, at 20 E Om/km g 0,754 E 0,0470

Permissible short-circuit currents for earthing/cross-bonding cables
Conductor heating temperature:

-before short-circuit  40°C
-after short-circuit 80°C

Permissible oneg-second SC current

_______________________________________________________________________

Cable cross-section, mm? i 240 E 400
Short circuat clurent, kKA E 35,3 E 88,7
. L
e W e
I
- v B

é‘“’kmw: R L P —
T

5 e Rty
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;
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XLPE cables 66-220 kV e - ERIE

Load factor

Load factor % - average energy load to the maximum peak load during a period. Most clearly, the load f\ctor can be

determined from the schedule of CLIoad. \\

Example of the CL load schedule AR
. Q}

P, 3

100+
80
i e b e .
40 —
' ] eyr
‘ max E Pr:]:!
20
. E Vo
T T | T >
0 4 8 12 Thax 16 20 24 tu

From the CL load schedule you can see that the load factor is equal to 0.6. The exact value of the load factor may be
determined in the Regional Dispatching Office of the power system. The load factor can be calculated from the daily

load schedule : N
_ Zi=alPi-t)
M ="""2

where: £—the period of i-time duration
P (%) —the ratio of power in the i-th time interval to the maximum power.

. 4“““‘*‘“““'/0
b e ] T
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XLPE cables 66-220 kV

Short-circuit currents

Short-circuit current for all types of cables is calculated on the basis of the following conditions:

conductor temperature: copper and alloy screen temperature:

“before short-circuit ageC -before short-circuit 70°C

-aﬂer Short"CirCUit 2500(: 'aﬂe_'[' ShOrt—CirCLlit 3500C
Lead sheath temperature:

—before short-circuit 70°C
--after short-circuit 180°C

XLPE cable can be overloaded with temperatures up to 105°C. Emergency overloads do not considerably affect £=
cable service life. The total duration of the overload mode should be no more than 100 hours per year and notmore
than 1000 hours for the service life. One-second long permissible short-circuit currents along the conductor and
through the screen should not exceed the figures presented in the Tables.

Permissible one-cecond short-circuit current in the conductor
C‘md““t“’;f;ffs's““"n’{ 185 | 240 | 300 | 350 ! 400 { 500 | 630 { 800 ! 1000 : 1200 | 1600 | 2000
Cu conductor 1265 1 343 1 429 1 501 1 572 1 715 1 90,1 111441 14 117281 230 | 288
Al conductor 17,5 1 227 1282 1331376 1 47 1592 1 752 1 931 111431 152 1 190
Permissible one-cecond short-circuit current in the screen
Copper screen cross- 1 g0 1 5 1 oyg 195 1120 | 150 | 185 | 210 | 240 | 265 | 280 | 290 | 300 | 310
HHHHHH seclon,mm’ ___ 3 T L T T Ty T
Lead sheath cross- 4 549 | 383 | 551 | 769 | 968 1 1199 } 1493 | 1732 | 1963 | 2197 | 2288 | 2385 | 2458 | 2562
_____ sectlommmy’. L L L DL L T T T ST T
Short-circuit current, XA | 68 | 98 {13,6117,7 1229} 282 1 347 | 40,0 | 452 1 50,4 | 524 | 547 | 563 | 58,6
Permissible one-cecond short-circuit current in the screen
Alloy sereen erass- | o5 | 5y | 70 1 g5 1 120 1 150 | 185 ) 210 | 240 | 265 | 280 + 290 1 300 ¢ 310
section, mm 1 £ 1 1 t 1 1 1 1 1 1 F 1 1
------------------------------ L B T T SETTTTE SR sy Sy Sy
1 1 1 1 1 ! 1 1 t 1 i ! ! 1 1 1
Short crentenmmenl 4 ug 164 1921122 115611901 23,41 269 1304 1 34,0 135021 3681 378 | 394

In the case of short-circuit, apart from the heating, the dynamic forces between cable phases have
to be taken into consideration; their values can be significant. These values are important for cable
clamps.

/‘/
T V= ) ) h
- o
W o _,"".m
R S TR g@ Modem Soliffions for power.cahles | Estralin HVC /31,7 -
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XLPE cables 66-220 kV

Cable laying conditions and testing after high voltage cable laying

\ N
During XLPE 66-220 kV cable laying the bendiﬁ‘g.\'\k"
radius should be not less than 20xD, where D — ™, ™~
outside cable diameter. When cables accessories \)
| installation is carried out with the use of a special
! template the preheating, minimal bending radius
should be at least 15xD.

During cable laying use a cable sleeve or pulling
eye, pulling force should not exceed the following
figures:

| F=5x50 N/ mm? — for copper conductor,
F=5x30 N/ mm? — for aluminum conductor

where § — conductor area of the cross-section,
mim?,

Ambient temperature during cable laying should
| not be lower than -5°C. If cable is preheated the
. cable laying can be carried out at the following
- temperatures:

-15°C - for cables with PVC-plasticate sheatlhy;
-20°C - for cables with polyethylene sheath.

~ % After cable line installation and commissioning, each phase of the cable and its accessories should be

" tested by increased AC voltage of 128 kV during one hour with frequency of 20 o 300 Hz. As agreed

between manufacturing company and customer, it is permitted to conduct testing by nominal working

AC voltage of 64 kV during 24 hours without load, instead of the test by increased AC voltage. The

test by increased DC is feasible, but not recommended, and only as agreed between manufacturing
company and customer.

Cable sheath has to be tested by DC of 10 kV, applied between a metallic screen and earthing for one
minute,

During cable laying of Estralin HIVC production the requirements of «Maintenance of XLPE cable
laying 110-500 kV, NeTD-16-01P» should be met.

Modam solutions-for/power cables I Estralin HVC ™ T
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Estralin
High Voltage Cables Plant

111024, Moscow
Box office a/a 130
2nd Kabelnaya Str., bld 2

Tel.: +7 (495) 956 66 99
Fax: :+7 (495) 234 32 94

e-mail: info@estralin.com
web-site: www.estralin.com

information:

We reserve the right to introduce to the present
catalogue technical alterations or corrections
without notice. When ordering equipment, only
mutually agreed data shall be valid.

Estralin HVC shall not be responsible for any
potential misprints of losses of information in the e
catalogue. =

All rights to the present document, both to the
test and to the figures, belong to Estralin HVC,
Any reproduction, complete or partial, without
a written permission from Estralin HVC is
prohibited.
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AriKasiL

Ag| ) s 1 : ket-of the cable’ accessories” producsrs, our company pays much

atten ts. As a result-of innovation ‘Arkasil has jaunched different types of

BCCES voliage classes within 5 years.The company continuously carries out different tests of
a { angineering decisions, quality of materials énd production processas.

iring of high-quality products that meet modarn standards, satisfying ctstomer nesds is our priority.
 Co-operate only with the leading internationat and demestic preducers of isclation materials and
‘Quality management systam is developed and implemented i the company In accordance with
(10001 requirements. Continuous control of matarial quality, production processes and complete production
wrot during. rouline tesls ensure our customers the tompliance of the outpls products with the stated
specification and requirements of international and local standards. ' o

The key factor of company innovative development is
the involvement of al employees. The implemented
system of confinuous Tmprovements ensures the
increase of the quality of oulput. products and
opfimization of production processes.

Due to Individual approach to the assigned tasks, flexbility in communication
_with the customers, strict fulfliment of cortractual obligations managed 1o
take an essential part of the Russian market . On customers' demands Arkasil
develops and implements individual solution for construction of cable fines. Own
design department anables us to implement the most sophisticated projects in °
the shortest possible time taking into account their unlgue features.

Together with assurance of our preducts quality we pay much attention to.
environment and energy efficiency lssues. Environment management system s
implemented and applied at the company in accordance with ISC 14001:2004,
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Labeling of high-voltage ¢able termination

i=

KB 126 - Cu 1000, ,/185- 4800 BMOPH

] | T

J
J¢

w Types of cabie terminationa:

Minimal creepage distancs,
Creapage distance for standarg
termination do not show:

3670 mm-~for MKB 126

4300 mm-{ar MKB 145

7636 mm-for MKR 252

35...400- Cu screen cross section
{Al 35...400- in case of Al screen)

M - Solld rod sonductor

[185...2500 — Conductor cross seclion
Cu, Al - Conducter material

126, 145, 262 — Maximum system voltage

MKB -~ High voltage cabla termination

Area of application

B-baited connector

M-welding connsction batwaen conducter
and termination connector

O-Terminalicn has oplical flber oulput

H-Terminatior: for armared cable

|
EY K
a7 NV

. ek, H
Technical data ol
Electrical parameters MKB 126 MKB 145 MKB 170 MKB 252 i
. 150 KV 160 %Y 218 vV 318 RV : ;

AC voltage withstand test for 30 min for 30 min for 30 rin for 30 min ;

Partial discharges <SpCat86ky <Splatitdry <SpCaii131xV <&pC af 130 kV

Impulse voltage (10+/10- impises) 550 1Y 830 kY 750 kv 1050 vV 8 e

Py I

Climatic characteristics MKEB 126 MKB 145 MKB 170 MKB 252 WM __
Environmental condition class 1,2 U2 uUi2 U2 < {

Nominal operating current

Limited by cable specification

Siress cone routine tests MKB 126 MKB 145 MKB 170 MKB 252
. 160 KV 190 kY 218 kY 318 kY
AG valtage withstand test for 30 min for 30 min for 30 min for 30 min

Partial discharges

<5pCat96xV  <5pCat114kV <5plat 1311V <5pCat 190 kY

Technical parametrs

MKB 126 MKB145 MKB 170 MKB 252

Holiow Insulator type

compesi poeceiain composlt pote.  cemp.  pore, campost porcalain

Termination length (L) M 1300 1443 1822 1622 1443 1563 1622 1823 2500 2500 4624 20D 2500
Cr dist;

Mm m%nmum stance MM 3570 4300 2200 4600 4300 4820 4600 GOS0 7ERD YB35 BOG3 7812 wOm
N

Poliution level in accerdance
with [EC 60137

il v L} M it N v b v il WV N

Volume of compound |

28 32 3 3% 32 2\ 3 42 170

215 10 170

Weaight Kg

200
104 108 332 362 108 113 362 153 68> 400 430 60 770

Maximum allowed force on

top connector KN

A5 316 28 28 315 286 28 2200 5000 5 478 5 5

Type MKB 126  MKB 145 MKB 170 MKEB 252
Phase voltage RY 84 76 a7 127
Line voltage [ 110 132 180 220
Maximum systemn voltage [ 126 145 170 252
Cable conductor sross-seotion range mm® 185+ 2000 185+ 2000 185+ 2000 400+2500
o

.wx_a_._a cable sheath mm 115 115 115 126
diamster
Maximum cable insulation diametar mrm a1 g1 S5 108
installation options MKB 126 MKB 145 MKB170  MKB 252
On support + + + +
On high-voltage power transmigsion line + + + +
High voitage + +

Instaflation can be simplified by assembling the termination herizontally on the ground before lifting it into place.
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Labeling of high-voltage cable joint

In case of cable connection with 2 equal constrction,

cable spacifies only ones.

MCBI26- Oy 1000, /185 AL

{Al 35...400- in case

J A0 TEBMOACXHP

35...400~ Cu sersen

cross section

(A1 35...400— in case of

Al scresn)

M — Solid rod conductor
186...2500 ~ Conducter cross section
Cu, Al ~ Gonductor mateital

35..400- Cu screan cross section

of Al screan)

| M = Solidl rod conductor

Cu, Al — Conductor material
126, 145, 252 -- Maximum system voltage

[185...2500 — Condustor gross seotion

MCB — High voltage cable ioint

Area of application

Types of cabla joints:

T Transitian [gints

8- Conducions connaction by bafted slaeva
M- Condusctors conneclion hy welding
Q- Joint with optical fiber connaction
A~ Joint with water barrier by laminated
aluminlum foll

C-- Joint contains coppar casing

X Cress—bonding joint

H= Jolnt for armorad cables

P~ Jalnt contalns soffin box

Technical data

/7= Yy

T

Type MCB 126 MCB 145 MCB 170 MCB 252
Phase voltage KV 64 76 87 127
Line voltage KV g 132 150 220
Maximum system voltage KY 126 145 170 252
Mwwmm conductor cross-sestion mm  185+2000  $85+2000  185+2000 400 + 2500
Kmxﬁ.&% cable sheath mm 115 115 126 128
diameter

Maximum cable insulation diameter  mm 91 91 108 108
Rated minimal insulation thickness mm 1G5 14 14 20
Installation options MCB 126 MCE 145 MCB 170 MCB 252
On support + + + +

On high-voitage power transmission line + + + +
High voltage + + + +

Electrical parameters MCE 126 MCE 145 MCB 170 MCB 252 .Wﬂ
. 160 #V 190 ¥V 218 KY atery CG
AC voltage withstand test for 30 min for 30 min for 30 min for 30 min Eoey
Partial discharges <5pCat86kV <5pCati1dxkV <HpCat 131KV <5 pC at 190 kv -~ :
ol
Impulse voltage (10+/10- impuises) 550 kY B50 &V TEQ RV 1050 kW . “
o i
R
Current load rating MCB 126 MCB 145 MCB 170 MCB 252 {1
. limited by cable  Amiled by cable lted by cabie fimited by cabla e e
Rated operational current specification specification spacification spaecification
. Imited by cable  fimited by cable  limited by cable fimited by cable
Short ciroult current specification specification specification speciiication
Siress cone routine tests MCB 126 MCB 145 MCB 170 MCB 252
N 1680 KV 190 kY 218 kv 31BkV
AC voilage withstand test for 30 min for 30 min for 30 min for 30 min
Partial discharges <SpCatgsky  <OPCAIME <5 PCEUIST o0 at 1900y
Climatic characteristies MCE 126 MCE 145 MCB 170 MCB 252
Temperature 12 Uiz ui,2 Uiz
.ﬁ
7
4
o
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Transition joints MCB126 T/ 145 T/ 170 T/ 252 T

-220 KV ars & prefebricated silicone joints, designed to connect high-voltage cables
with XLPE insulation voliage 110/132/150/220 XV {conductor cross-section 185-2500 mm?) with different

construgtions, different cross section of the cors and screen, insulation thickneses, core material etc. Transition
joint dimensions depends on cablas constructions.

Arkasit transition joints 110

Protection collar

] / Joint body

Comprassion slaeve for cable scragn

Winding
HV cable

Transition sleeve

Joints with copper cases (index C) and coffin-boxes (index P)
MCB 126 C,P(CF)/ 145 C,P(CP)/ 170 C,P(CP; / 252 C,P(CP)
Arkasi Joints MCB 126/145/170/252 with copper cases {index C and coffin-boxes index Py

are premoided sificone
joints which are used for XLPE cables connection having different screen connection. Cases are sarved for Joints
mechanical protection.

MCB126 C/145CH70C /252 C
Windings

Central slectrode

Heatsfrirfabie iubs Heat-shrinkable iube

Copper casing HY cabla
Slicone insulator

Connector

MCB 126 P/145P/170P /252 P

Coffin box

Slicons insulater
Connecior

Flling compaund

Heat-shrinkable tuba

Heat-shrinkable tube

HY cable
Windings

Central electrode

Drawings
MCB 126 /145/170
A 2210
¢T¢| R . ) |
I
1380
7200
—A
MCB 126 X H45 X H70 X
200
200
- @210 A
|
1664
) 2450 A—

. max #210

MCB126 0 /14507170 0

A

8710

2200

— A
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GIS terminations
MBB 126/ 145/ 170/ 252

Arkasil GIS terminations are used for cable lines connection to gas-insuiated switchgear and transformers. MBS
126/145/170/252 are used for indoor installation for XLPE cables 54/110, 76/132, 87/150, 127/220 kV {conductor
cross-section 185-2500 mm?), GIS terminations could be produced for X1.PE cable with optical fibers in screen
which are used for temperature monitoring. Al types of GIS terminations made in accordance with IEC 82271~
208 and could be used with switchgears for the dry type and oil filed GIS terminations. GIS termination consist
of epoxy Insulator and piug-in part. Due to such design cable can be disconnected from the GIS and connected
agaln withiout SFE or oil evacuation. The epoxy insulator could be deliverad with GIS or with plug-in part only
{epoxy insulator instailed in switchgear by the manufacturar).

MBB 126 /145 /170

Cable clamp

Heat-shrinkable tubs

Bushing

Half-nings

Branch-pipe

Sealing

Contact plates Connector Stress-cone

MBE 252

Flange

Bushing

Contacl plates

Heat-shrinkable be

Connactor Halt-rings

Area of application

Type MBB 126 MBE 145 MBB 170
Phase voltage KV 126 145 170
MEB 126 A MBB 145 A MBE 170 A
Maximum oable sheath wm 4286 42486 4266
diamater B
Cable conductor cross-section range mm? 185+2500 185+1600 185+1600 W
Maximum cable insulation diameter mm 15 115 115
MBB 126 B MBEB 145 B MBB170 B
Maximum cable sheath mm 554103 55+103 55+103
Diametar mm? 4002500 400+2500 40042500 %
Maximum cable insulation diameter mm 130 130 130
Type MBB 252
Phase voltage W 252
Maximum cable sheath mm 88+112
Diameter mm2 400+2500
Maximum cable insulation diamater mm 130
Technical data
Electrical parameters MBE 126 MBB145 MBB170 MBB 252
Phase voltage 126 KV 145 g 170 KV 252 K. o
. 160 kV for 1B0kvfor 21B8kVior 318 x<..~om..
AC voltage withstand test 30 min 30 min 30 min 30 'min
impulse voltage (10+/10- impulses) 550 kV 650 kY 750 kY
. <5 pC at <5 pC at <5 pC at <5pCat -
Partial discharges 96 KV 114 kY 131wV 190KV 0
Climatic characteristics
Temperatura yiz2 ¥12 Y12 v1i,2

cqp TH- 1%
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Area of application

Type MBSM 126 MBBM 145 MBBM 170
Phase voltage KY 126 145 170
_s.mx_B:S cable sheath - 42.95 42.95 4295
diameter

Cable conductor cross-section rangs mm? 185+2500 185+2500 185-+2000
Maximum cable insulation diameter mm 130 130 130
Technical data

Electrical parameters MBBM 126 MBBM 145 MEBEM 170
Phass voltage KV 126 145 170
; 160 KV for 180 kV for 218 kV for
AC voltage withstand test KV 20 min 20 min 30 min
Impulse voltags (10+/10- impulses) KV 550 B850 750
- <5pCat <5 pCat <5pCat

Partial discharges (% 6 Y 114 KV a1y
Climatic characteristics MBEM 126 MBBEM 145 MEBM 170
Environmental condition class Ut.2 U2 U1.2
Current load rating

Rated operational current limited by cable specification

Short circuit current limited by sabls specification

Stress cone routine tests MBBM 126 MBENM 145 MBBM 170
Phase voltage 126 kV 145 rV 170 RV

N 160 kV for 190 kV for 218 kv for
AC voltage withstand test 30 min 0 i 40 min
- <5 pC at <5 pCat <5 pC at

Partial disoharges 36 WV 114 KV 131 Y
Mechanical characteristics MEBM 126 MERM 145 MBEM 170
Approximate weight KG a0 80 ac
Length mm 1850 1560 1880

2

.7 Tests were made according to the prograrmof the”

2

ArKasiL

~ ightning impulse voitag

" powsr frequency voltage test
- sxamination of the cable syster
= test of outer protection of

- heating cycle voltage test;
- partlai discharge test at ambient temperature;
= partiat discharge test at high temperature;

+ tan measurement;

- . KEMA, -
The Neatherfands
i) N R

=== ﬂ_l.b

Type tests according o~ lEC"
harmonized European standard MD 632 S2; part .- B0B40. - .
1, analogue of IEC 60840 edirion. 3 (2004), in Sm RN

ﬂmmﬂ *mvoﬂmﬁoé of KEMA ﬁzmﬁm:mnamu
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ArKasiu
.. CERTIFICATES"

A CLrishg e s

‘ARKASIL SK LLC production complies with the requirements
= of regulatory documents.

CERTIFICATE:

ArKEn

TehadTair
oy oo R —]
=
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Heat shrinkable cable end caps

Heat Shrinkable cable End Caps are used to seal the ends of all types of Cables protect from ingress of s_mﬂmqm
moisture. The caps are manufactured from high guality cross fnked polyolefin material.
commonly used Cable Jackets Le. XLPE, PVC,
provides seal from Irregular cable sheaths,

adverse environmental conditions.

Area of applicaticn
»valved end caps avallable for pressurized application

for telecom cables;

*special refief vaived end caps available for degassing
application in High Voltage Power cables;
=high voltage (non tracking) end caps available for

sealng five parts;

*conductive end caps are available with;

sconductive mastic,

HEAT-SHRINKABLE COMPONENTS

Compatible with most
PILC or Rubber Sheathed Cable. Hot Melt adhesive Il
Exceilent resistance to weathering, moisture, contamination and

&

.,

]

i3

?‘?ﬁg

Technical specification .
Type Standard Type Standard ~ .-,
Physical Low Temperature Flexibility e ,
= . t
Tersiie Strangih .uwﬁ_,ﬂtaﬂ. ASTM DE38 {(-40°C for 4 hrs ) No Cracking  ASTM D267 :
paj Heat Shock No eracking 81 0811 1
Ultimate Elcngation: 350% ASTM D638 [260°C for 30 min.) or flowing o
Density dmwnﬂw.m ASTM D752 Shrink Temperature 125°C IEC 216 R
45 £ 10 Shore -40°C 4
Hardness D ASTM D2240 Tempaerature range 1o +110°C [EC 216 - t
Water Absorption 0.2 % {Max)  ASTM D570
Thermal Electrical
Accelerated Ageing ﬁmmﬁ:ﬂ: 500 asTh D267 Diglectric Strength 12 kB/mm AETM 1143 .
4
y S0 i
Tensiie Strength 11 Himm? (Mpa)  ASTM D638 Voiume Resistivity Owu%o;‘_ ABTM D257 X
Ultimate Elongation 300 % ASTM DE3B
Dielectric Constant (E) 5 {max) ASTM 150

% T - by
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HEAT-SHRINKABLE COLLAR FIXING FOR HIGH-VOLTAGE CABLES

Heat-shrinkable collar is a poiyolefin tube with metal zipper that can be mounted on installad cable without

BKKS and BKK cable slamps provide reliable fixing of high voltage cables and even at high shor
cutting. 5

currents.

Cable clamps BKK3 Cable clamps BKK

Technical specification

=hot melt adhesive provides complete ervironmental  Heat-shrinkable collar 196/55 (2200 mm)

sealing and insudation; . . Heat-shrinkable collar  198/55 (2450 mm)
«high resistance to UV rays, chemicals, corrosion

fungus, etc.;
~iemperatre sensitive paint changes color when heat

L : Type Standard
shrinking process is complete; - -
smaximum length avallabls up to 1500 mm. Physical characteristics

" 7 Himm? ASTM

Tensile Strength {Mpa) oeas

Ultimate Elongation 300% .ww.mw._

Longitudinal Change  -10% (max)  ASTM D2671

Water Absorption 0,2 % {Max) WWWﬁ !

For the protection of Cable joint

FIXING FOR MIDDLE YOLTAGE CABLES

Thermal characteristics
{120°C for

Accelerated Ageing 500 1) ASTM D267 w\:ﬁ%mmmqmﬁwmxwwww mmm.(.mamu cable clamps as well as PKK cable clamps are designed for fixing of ali ypes of
Tensils Strength a:ﬂhww% .mm%
For Cable Repairs Uttimate Elongation w‘m%:,\w Wmmwm
Cable clamps RKK Cable clamps YKK3 mmﬂw.m_cmsﬁm VKK )

Thermomarker color change

150°C for 30 min. No change Visuat
280°C for 5 min. Color change Visual k
Electrical

ASTM

For corrosion protection of Of, Water & Gaspipeline  Diglectric Strength 12 kB/mm {min.) D14s
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It is applied for conrection of fiber-optical modules
instalied in the high-voltage optical fiber,

Splice box is a high voltage metal ray, safety class
P65, with 4 inputs for optical flber modules, 2.5-55
mim? in diameter. it protects the connection point and
is applied to store the fiber stack necessary for repair
or preventive works.

JOINTS SPLICE BOX

It is applied for connection of fiber-oplical modules
instailled in the high-voltage optical fiber, A joint splice
box i a high voltage rubber base with slots and
channsls for the optical fibers, it provides connestion
of the medules, protects the cennection point. it is
fixed during the joint installation. The supply cornplete
set includes all necessary acoessories for the optical
modules walding.

TOOLS FOR ARKASIL SK

Installation Tool Kits 1010 Kit

The Installation tools including 2 necessary items for
the high-voitage cable and cable accessories high

voltage and instafiation. /f..

.
CABLE ACCESSORIES INSTALLATION o

Tools for cutting and preparation cable MAS 130
MAS 130 s a cable knife Combined mechanical device
for the removal of conductive and insulating layer
cables with XLPE insulated poiyethylens. Diameter
range 18-130 insulation mm. A feature of the tool is
the MAS 130 no need for silicone howling lubrication
during operation.
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- these works;

FOR MORSE INFORMAT!

INSTALLATION SERVICE-

._:ﬂmm_mmo:, of the Arkasil SK cabl

-, sguarantee documentation o the installed Ark
- =the Arkasil SK cable accessories related consiita

ON

ArKasiw

= accessories by the specialists oert

37

by Arkasil 8 K for

38

ArKasiL

- SPECIALISTS TRAINING OF ASSEMBLY COMPANIES

aQ

. N
¥4 Training zakes place At the 1t 1, K .
to oplimize the C . o
production fa f.l..

fﬂ,(w’

o

Ll

THE TRAINING SHALL INCLUDE

stheory training; BT : /
=practical training;

»tests;

+sample preparation for certification;
»granting certlficates.

During tha theoretical part of the training speciafists communicate general informatian.about omﬁmm.\w

The theoretical part includes information about XLPE cables, cable accessot] w& O
different types, technological processes of terminations and joints instafiation, workplace prapa Y
safety measures, technical documentation preparation, The practical part includes’thaitechn

!
procass using cable samples and installation tools, practicing terminations and joints instal ’
The quality of technological operations on the cable sample is estimated In the accompanyin 3 3
experienced jointer attestat-training-insulating sheet.
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Stripability of the Tight Buffered Fiber

TIGHT BUFFER CABLES
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Manipulation and Storage
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Multi Loose Tube Cable | m@

KABELOVRIA D28n Podmokly s.ro.
{istecsd 840733, 405 33 D&n §
Czech Republic

DIt CZ26759953

bedr 4420 412 706 222
e kabelama,z

6.5.2016  ver.8

This cable Is Is suitable for indoor ar autdoor use, The cabie has standard level of rodent protection.

Black FR-LSZH outer jacket, UV stable

{Other colours avallable on request)

Water blocking E-glass

Water blocking yarn

FRP dielectric central strenght member (OD 1,0 mm}

Gel filled loose tube with optical fibres

Rip cord

Order example

2100 m J/A-DQ(BN)JH 48E8/125 G,657.A1 jacket coulour BLK, cable spedfication LEO2

Fibre colour coding Fibre Type
Accerding te JEC 60304 Single mode fiber 9/125
1 Red 7 Brown Multi mode fiber 50/125
2 Green 8 Violet Multi mode fiher 62,5/125
3 Blue 8 Turquaise See the Flbre Specification sheet
4 Yellow 10 Black
5 White 11 Orange
6 Grey 12 Pink .
Other fibre colour sequences available on request Sheat M ark' n
Print colour White
Print method INK-fet
Tube colour coding Print legend manufacturer's name, job number, type of
cable, length marking @ 1 mintervals
1 Red Other print legends available on request
2 Grean
3-4 White
Ia the cuse of lower number of fibres some tubes are replaced by vncoloured fillers Packaging Standard put-up length Drum size

Oter tubes colour sequences avalloble on request

Plywood 2100 m £5 %, other lengths on request ~ 1000x640%600
Piywood 4100 m £5 %, other lengths on request  1200%640:600







Multi Loose Tube Cable ||l||@

KABELOVNA DE8n Padmokly s,ro,
D: L

Usteckd 840/33, 405 33 D3t 5
Caech Republic

D€ €226759993

ez +420 412 706 222
wrnv.kabelowna,cz

6.5,2016  ver.8

JIA-DQ(BN)H 4%2,3 max. 48F

Mechanical and Environmental properties

Test Value | Unit Method
Cable outer diameter 8,9+04 mm EN 60811-1-1
Cable welght 86 kg/km
Outer jacket thickness 1,5 mm
Loose tube diameter 2,3 mm
Max. tensile strength 1400 N ENG0974-1-2-E1 &
Crush resistance test 2000 N EN 60974-1-2-E3
Number
Impact resistance test 3 of. EN 60974-1-2-F4
Impact
Min. bend radius {no load) i5 *0D EN60974-1-2-E11a U
Min, bend radius (foad) 20 *OD EN60374-1-2-E11b ; i
s
Moisture resistance test pass EN60794-1-22F5
Installation -15to +50°C
Temperature range Operaticn -A0te+70°C EN60794-1-22-F1
Storage 4010 +70°C
. ENG0332-3-22 (cat.A)
Fire properties —Flammability pass -
CSN EN 50266-2-2
EN 50267
Fire properties — Acid gases pass EN50267-2-2
EN 50267-2-3
\ R EN §1034-1
Fire properties —Smoke density pass
EN61034-2

Cablelife time - minimum 30 years

&
KDP resarves the fight la change the values in this dociment without prior noiice KDP Is not resglonsible for any action taken pursuant to iis decument. This document is propery of KOP,
This document or any of ifs parts are nof alowed to be redistibuted withiout explicht consent of K







