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APPENDIX 3 TECHNICAL DATA SCHEDULES

The following schedules are to be filled by the Contractor and submitted for appeoval with his

otter:

1 220 kV Single-Core XLPE Cable

L.l Electrical Yalues for Cables and their Accessories

- Lightning impulse withstand voltage  : kV (peak)

- Rated voltage (Uy,) 1 kV
- Nominal voltage (U) - kv

- Highest system
voltage (Umax) 1 kV

- Frequency iz

- Rated power frequency withstand
voltage (r.m.s.) : kV

- Short circuit rating of system, 1s
(Symmetric r.m.s. value) : kA

- . Maximum continuous current carrying
capacity (at U.) 3 cct's in one trench

‘-

- at a soil temperature of 35°. C

- at a load factor of 0.8
{Load factor = reduced load / rated Load
approx. 10 hours each in cycles)
and for a cable arrangement and soil
resistivity as specified t A

- Conductor temperature under the above
mentioned conditions

- circuits in one trench 2C

- Total losses per system under the above
mentioned conditions:

[xsue 3 VOL2/a2/1

ot Kl ~ S # F

1050
130

225

245

50

280 for 1 hour
as a routine test

90.09 (for conductor)
31.5 '(Fm: lead sheath)

Laid in ground
Cables in trefoil formation

kaying depth:1:3m ~
Cross-bonding

Soil thermal resistivity:
1 .'ZKI'H/H

For 3cct laying, axial
spacing b/w circuits:im

For lect laying For 3cct lan

812 669




IOB-f 9456/ ' APPEN 1

- circuits in oae trench. (total of 3 phases) : kW/km _For Tect laying For Zect laying

63.6 43.7
. Maximum short circuit current after .
operating at the above meationed: ..» &
perating Fig: avkotas *
for 2.0 s duration kA S.7
foc 1.0 s duration kA %0.09
tor 0.5 s duration kA 127.41
for 0.2 s duration kA 23145
foc 0.1 s duration kA 284:9
= Permissible temperature of metallic _
shielding (1 s) s 20
- Permissible temperature of cable : o
surface 2C 8
- Reduction factor (ground current/
sheath current) at earth faults appx:0:26
- Maximum permissible continuous
conductor temperature 2 a0
- Maximum permissible conductor
temperature for | | 7% transmission
capacity. prevailing maximum
hours/year and 500 hours in _
total (emergency overload) - = 100
~ Maximum permissible short circuit
temperature of conductor e 250
- Maximum specific DC conductoc
resistance per phase at 20 °. C :mohm/km 283
- Maximum specific AC conductor
resistance at 85 °, C and for
cable arrangement as specified. : mohm/km 38.4
- Maximum dielectric strength at U max:
at in.sui_a_ti'on_screcn CkVimm ' 5 _
at conductor kV/mm 1 PN
Caro sy
. 3 /.'} [d -gj:.::f:""-l
- Working capacitance per phase :10-6F/km0: 16+8% S I ¢

dssui: :_.. 0_/{ % voz_zm.ﬁ / & /%’ L



1OB-1.9466/3 j pEE\‘D{:. N

: .
Dissipation tactor at nominal

F - Relative permittivity at nominal frequency 2.3 (for XLPE)
ir

trequency and 83 C conductor Ny _;"
emperature: ’
at0.5 x Uy (max) ' :x1073  0:8
at | x Uy (max) :x10-5 0.8
at 2 x Uy (max) xl0-3 08

Charging current per conductor

B | Pra—
Ll

at rated voltage (L) ‘Akm 6:5%4 (at U, ad 50 Hz)
. Charging capacity of three-phase _
system at rated voltage (U) kVArkm 2551 g ¥
- Surge impedance :ohm/km 2
~ 5 . .0:42 (pls:refer
Zero sequence impedance ‘ohm/km  FPXTRAL g,:mrdlx 0
- Positive sequence impedance ohm/km 0-141
1.2 SFg Sealing Ends
- Type X -SFT-24525
- Type test carried out . :ves/no No
- Manufacturer DEMIRER KARLO
: - Standard AEC IEC 859 / IfC 80
- Rated power frequency voltage
min./20 deg. C) kV 280 kV / 60 min
- [mpulse withstand voltage kV 1050
. Creepage distance ot insulator (minimum) : may A
1.3 Joints . ' -
a - Straight jaint : K — PMJ - 20/4 e Bt TN
Ton. b= Insulated jaint : DK - PMIJ — 230/4 SRS
- Tvpe : S SRt ]
= Type test carried out :yes/no Mo

i X sswed i VOL2/A2/3 i Z

e\ o e 2Rk .



Manufacturer CEMIRER KAALO

i 3 Standards | IEC 840

- Rated power frequency voltage
min./20 deg.C) ; 'kV  2800v/60 min.

- [mpulse withstand voltage KV 4050
1.4 Cable Coastruction
« T CW/LPEAead sheatiHOPE

- Type test carried out :ves/no Yes (for similar ceble)

l - Manufacturer Demirer Kablo Tesisleri Sen. ve Tic.A.5
' - Standards IEC 840
' - Conductor:
shape Circular
i material Plain arealed copper
' nominal cross section. electrical  : mm? 630
number of strands 1pcs &1
shape of strands Round campact
outer diameter of conductor :mm  appx:30:9

thickness of binder layer (if applied) : mmappx. 0:10

L - Conductor screen

material Extruded thermosetting S.C carpound
thickness imm appx:1:2
total diameter .mm appx: 34

= [nsulation:
material Cross-Lirked palyethylere (X.PE)
number of layers spes 1

nominal thickness
minimum thickness
total diameter

-~ Insulation screen:
material

A [ssue 3 _ VOL2A2/4

-

Bl e A4

Engoml gy, g P m S g




i00-[,9466/3 APPENDIX 3

thickness cmm Fpx:1.2
twial diameter, ‘mm Fopx; 81
Method ot curing Dry .
Method of cooling Dey oo 4

- Semi-conductive padding:

material S.C seellable water blocking tape
thickness ‘mm appx:0.40 .
total diameter :mm appx: 85

- Metailic shielding:

material ‘mm?2 Extruded lead alloy

Cross section, electrical - mm?2 1311 (gearetrical)_DC rE?stEn:e
thickness ‘mm - alj ?ka :{0.17
total diameter :mm gpx. 95

thickness of bedding (mass of high

viscosity, bituminized paper. etc.) : mm Pls. refer to item of "semi-

coductive pedding “zbove
Helix (if applied):

maternal

number of lavers

thickness S mm

width - mm WA
total diameter :mum

Il Sk

[nner corrosion protection:

¢ L

}

W8 B T TTe,

material
thickness ‘mm N/A

- Outer covering (extruded):

material HOPE-type ST7 acc.lo IECB40
colour Bladk
thickness Tmm
cable overall diameter :mm
conductive coating ‘mm
A8 Dimensions and Weights
- Bending radius (minimum) T

- Maximum permissible pulling force of

e

Ve

PJQ Issue § VOL2/AS
=i
b &



complete cable

% Maximum permissible sidewall pressure

H
f
]
. : to caole at bending point
) . Normal delivery leagth per drum
l - Normal gross weight of a full drum '
l Weight of an empty drum
- Drum dimensioas:
i

- flange diameter
core diameter

' . width

- Weights (nominal):

copper

- SFg sealing end

(%]

Pilot Cables (Fiber Optic, 12 fibers)

l total cable
cable insulation joint

Electrical

2

% Mode of transmission
- Amenuation

Wavelength

- Losses
"% Chromatic dispersion @ 1300nm

S ¢ ut otf wavelength

[ ¥

:

I
rs

Physical

- Number of fibres

[ssue 3 VOL2/A2/6

(kN

:KN/m

3 8

:kg/km
:kg/km
tkg/pe

. am

K
N
)
.

Single Mode

:dB/Km @ 1300am < 0.35

315 (when pulling eye
attached to the condctor)

5

500
gopx: 15500

gopx: 2200

gpx. 3.24
apx. 2.8
Fpx. 2.745

ppx. 5580
gpx. 26600

1300




Maximum pulling tension
Quter diameter
) P

inner diameter of fibre

radius of curvature

2700 (N) (for cable)

12522 ( m) (cladting;diameter)

9.2%0.5 { m) (mode-Field diameter,

140 (mm) (ro lo=d)
280 (mm) (full loed)

2.3 Joints
= Tpe FOSC- 1008 / H
- Standards I
= Manufacturer Rayct
'R %3 Cable Construction ) :
3 Type
! P Nen - metallie Fiber (ptic Cable
= Standards IEC 793, 16T 79 o
J.. - I‘elat&j,taju'zal aﬂ'_".
h & Manufacturer KAVEL KABLG
i
h w e LOOSE TeE
| .
[ material Polybuthylene Tetrephtalate
number pcs 2
I ) diameter of each core :mm 2.5 7 0.1 (lcose Tibe dia:)
i) insulation material . N/ A ’ -
i 2 insulation thickness :mm . o
) apx. 0.5 (loose Tube thick.)
: colour Recl. ‘Bligs
i i 7
= nternal sheath:
-
material N/A
’ - - thickness (min.) ‘mm
: total diameter smm
:3 z Extemal sheath: -
L mgtcrial X HoPE .
; : § thickness (min.) .mum mm. 1.5
. total diameter 'mm - FPpxe15 % g, gt ;
3 o " Eean v
b R o e
e Sy - Armour: _ N/A =
I [ssue _5 - VOL2/a2/7

R R W

v

AT
5



fesue 3

10183-1.9464/3
material
number of tapes
individual thickness
2.5 Dimension and Weights

- Bending radius (minimum)

- Maximum permissible pulling force
of complete cable

- Maximum permissible sidewall pressure
to cable at bending point

- Normal delivery length per drum
- Norfnai gross weight of a full drum
- Weight of an empty drum
- Drum dimensions:
flange diameter
core diameter
width
- Weight (nominal):
total cable

cable joints
termination box

VOL2/A2/8

LIRS

:pcs

.mm

.m 0.74 (mo loed)
0.28 (full load)

kN 2.7

‘kN/m

m nom. ZQLI]_ I 5

kg apx. 600

;
:

=
15
~

‘kg/km apx- 140
-kg/pc
:kg/pc

. £



S 1

CALCULATION OF INDUCED VOLTAGE ON SHEATH

Induced voltage on the sheath is calculated for maximum current flowing in
main conductor. Induced voltage (E,) is

E0=ICDM

where [ =757 Amps, continuous current carrying capacity for cables
laid in concrete duct.
= 31.5 KA during short circuit
o =2nf= 314
M = 0.172 mH/km, mutual inductance per conductor in trefoil
formation. ¥

Hence, putting the values in the formula

Eo = 40.9 V/km for normal operation
Eo = 1701.3 V/km during short-circuit

In order to control the induced voltage level, the total route length is divided
into

5 (five) main sections, where at each section transposition and cross-bonding or
single point bonding is applied (Please see Bonding scheme attached for detailed
electrical connections at respective Link Boxes).

Following table gives the results of induced voltages at the terminals of each
section protected with sheath voltage limiter. These values have to be compared
to max. specification limits, i.e 400 V in normal operation and 20 kV during
short-circuit.

Sec.1 Sec.2&3 Sec.d &5 Sec.6& 7 Sec8 & 9

Design Length 570 m 1000 m 910 m 980 m. 840 m.
Eo (Normal Operation) 23.3v. 40.9 v. 372 %, 40.1 v. 34.4v.
Eo (Short-circult) 970v.  1701v. 1548v. 1667 v. 1492 v,

Due to appficatior_i of cross-bonding at equal intervals, the circulating currents
in cable sheaths of sections 2 to 7 become negligible.
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