Report

Title Case study 9: A 110kV retrofitted cable

Project Verification CIGRE TB 880

Created Date: 2025-05-14 Time: 21:18 Software version: 51cac (2025-05-14)
Arrangement

Arrangement buried project (#46695)
Options None

CIGRE TB 880, guidance points 02, 06, 26, 31

Systems A

Statistics

Number of iterations of the solver Neaic 10

Sum of currents from all systems Toum 572.43 A

Sum of average conductor temperatures from all systems Ogsym 90 °C

Number of overheated electrical systems 0

Sum of losses from all systems Wsum 74.759 W/m
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Systems

Following systems are active in the arrangement:

# Object Current [A] Temp. [°C] Losses [W/m] Load
Ic 90 | ge (ode) Wsys LF
A 16305 CIGRE TB 880 Case 9 110kV retrofitted... 572.4 90.0 | 76.9 (58.9) 74.8 1.00
Objects
Following objects are used:
16305 CIGRE TB 880 Case 9 110kV retrofitted cable
Ambient
Calculation method IEC Standard (directly buried)
Ambient temperature 0, 20 °C
Thermal resistivity soil pa 1 K.am/W
Thermal conductivity soil ka4 1 W/(m.K)
Volumetric heat capacity soil material Cp, soil 2136.8 J/(kg.K)
1074 k40.2
4.68
Thermal diffusivity soil Ssoil 5.00e-7 m? /s
Ratio thermal resistivity dry/moist soil on 1
pad
pa
Constants
Standard acceleration of gravity g 9.80665 m/s>
Archimedes’ constant T 3.141592653589793
Absolute temperature Oabs 273.15 K
Stefan Boltzmann constant o 5.67036713e-8 W/m?K*
Vacuum permeability 1o 1.2566370614359173e-6 H/m
Vacuum permittivity €0 8.854187817620389%-12 F/m
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System A (High voltage cable)

Ampacity
Cable CIGRE TB 880 Case 9 110kV retrofitted cable
Rounded value, CIGRE TB 880 1. 570 A
Conductor current 1. 572.43 A
0. — 0, + (1)4 — 1) A, — 'L)4A9p — Aby
Re (Ty+ mpn (L4 A1) To + (1 + A1+ A2 4+ A3) (npnTs + nce (Tai + Thaii + Tapva)) + needa (135 + Tauvs))
Operating voltage U, 110 kV
Angular frequency w 314.2 rad/s
2 f
Number of sources in system N,
Number of conductors combined Nee 3
Ncnph
Load
System frequency f 50 Hz
Continuous load LF 1 p.u.
Arrangement
Duct material My steel pipe, non-magnetic
Diameter duct inner, outer Diq|Doq 140.0 | 152.0 mm
Equivalent diameter of a group of round objects Deq 106 mm
FeqD.
Factor for envelope circle for a group of equal circles Feq 1
Thermal resistivity duct material Pd 3.5 Km/W
Volumetric heat capacity duct material o4 3.80e6 J/(K.m?)
Absorption coefficient solar radiation Osun 0.3
Arrangement individual
Position duct 1 Z1|y1 0.0 | 1000.0 mm
Separation of conductors in a system Se 52.1 mm
Mean distance between the phases A 52.1 mm
Geometric mean distance between phases of the same sys- GM D 0.01091 m
tem
GMR..
Depth of laying of sources L. 1000 mm
Depth of laying Lem 1m
Outer diameter D, 0.152 m
Substitution coefficient u u 13.1579
2Lem
D,
Geometric constant of circle buried Ju 26.2777
u+Vu?—1
Temperature
Temperature conductor 0. 90 °C
00 + A0 — (va — 1) A0y + v4AG,
Temperature screen/sheath 0 81.73 °C
m Cableizer specifically disclaims any warranties, including, but not limited to, the implied warranties of merchantability, accuracy,
Cdbleiler or fitness for any particular purpose. In no event shall Cableizer be liable to any party for any damages arising out of the use of

information in this document.


https://www.cableizer.com/documentation/I_c
https://www.cableizer.com/documentation/I_c
https://www.cableizer.com/documentation/U_o
https://www.cableizer.com/documentation/omega
https://www.cableizer.com/documentation/N_c
https://www.cableizer.com/documentation/n_cc
https://www.cableizer.com/documentation/f
https://www.cableizer.com/documentation/LF
https://www.cableizer.com/documentation/M_d
https://www.cableizer.com/documentation/Di_d
https://www.cableizer.com/documentation/Do_d
https://www.cableizer.com/documentation/D_eq
https://www.cableizer.com/documentation/F_eq
https://www.cableizer.com/documentation/rho_d
https://www.cableizer.com/documentation/sigma_d
https://www.cableizer.com/documentation/sigma_sun
https://www.cableizer.com/documentation/s_c
https://www.cableizer.com/documentation/a_m
https://www.cableizer.com/documentation/GMD
https://www.cableizer.com/documentation/L_c
https://www.cableizer.com/documentation/L_cm
https://www.cableizer.com/documentation/D_o
https://www.cableizer.com/documentation/u
https://www.cableizer.com/documentation/g_u
https://www.cableizer.com/documentation/theta_c
https://www.cableizer.com/documentation/theta_s
https://www.cableizer.com

Title: Case study 9: A 110kV retrofitted cable

2025-05-14 21:18 / page 4

Temperature sheath Osn
W,
ec - Tl (WC + J)
2
Temperature armour Oar

W,
00 — T1 <Wc + 7d> — nphTQ (Wc (1 + )\1) + Wd)

External temperature object 0

W,
0. —Th (Wc + Td) —npnTo (We (1 + A1) + Wa) — npnT3 (W1 + Wy)

Duct

Mean temperature medium in the duct Om
0@ adi
2t

Temperature duct inner surface Oai

Oc — Tainee (WI + Wd)

Temperature duct outer surface Ode
Taii Wy
Hdi — TyiinecWe + %ncc

Temperature rise

Temperature rise conductor A

81.73 °C

76.87 °C

76.87 °C

68.72 °C

60.57 °C

58.89 °C

70 K

Tyii
Nph (WeTint + WaTa) + Nee (Wd (Twi + Tuis + vaTuss) + (We + Ws + War + Wap) (Tui + Tusi + vaTun) + Wanet (i + U4T4u)>

2
Temperature rise dielectric losses Abq 0.8215 K
Wa (npnTa + nee (Tai + Tais + Tassva))
Temperature rise duct (magnetic) Ayt 0K
Temperature rise by other buried objects A6, 0K
q
3" an,
k=1
Critical soil temperature rise AO, 0K
Losses
Ohmic
Conductor losses (phase) We 20.867 W/m
I.°R.
Screen/sheath losses (phase) W 0.889 W/m
M We
Armour losses (phase) War 2.859 W/m
A2 We
Duct losses Wauet 0 W/m
Ohmic losses (phase) Wi 24.615 W/m
We (L4 X+ A2+ Az + A4)
Dielectric
Dielectric losses (phase) Wa 0.304 W/m
wC (1000 Uo )2 tand
b —o )
V3 '
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Total
Total losses (phase) Wi 24.92 W/m
Wi+ Wy
Total losses (object) Wiot 74.759 W/m
nphWt
Total losses (system) Wsys 74.759 W/m
Thermal resistance
Thermal resistance ambient 'm 0.5202 K.m/W
= Tass = Tuiii = % (In(gu) + 1In (Finn))
Mutual heating coefficient Fon 1
Duct
Thermal resistance medium in the duct Tui 0.2181 K.m/W
Ua
1+0.1 (Vd + Ydedm) Deq
Constant U for cables in ducts Uq 5.2
Constant V for cables in ducts Va 1.4
Constant Y for cables in ducts Yy 0.011
Thermal resistance duct wall Thii 0.0224 K.m/W
Pd In 7Dod
27 DOd — thp
Cable
Internal thermal resistance for current losses Tint 0.2077 K.m/W
T
S (L A) T+ (L Ar Ao+ 4s) T
ph
Internal thermal resistance for dielectric losses Ty 0.13892 K.m/W
T}
LT+ T
2N
Other characteristics
Earthing
earthing screen/sheath both-side bonding, regular transposition
Variation of spacing No variation
Loss factor
Loss factor shield (screen/sheath) A1 0.0426
A1+ Fedia
Loss factor shield, circulating currents A1 0.0358
Re
1.5R—C
2
o ()
Loss factor shield, eddy currents A2 0.0068
Rsh (61t5h)4
sAo (1 4+ A A —
R, (g o(1+ A1+ A2)+ 121012
Electrical resistance shield/armour R. 1.5765e0 Q/km
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Substitution coefficient Ao for eddy-currents Ao 0.0003
2 2
3 mo de
1+ mo? <236)
Substitution coefficient Ay for eddy-currents Aq 0.0897
4.\ 0-92mo+1.66
(1.14mo>*® + 0.33) ( . )
2S¢
Substitution coefficient Az for eddy-currents Ao 0
Substitution coefficient mo for eddy-currents mo 0.0199 Hz.m/
T w
1077
Rsh
Substitution coefficient £1 for eddy-currents 51 105.5072
4w
107Psh (1 + ash (Hsh — 20))
Substitution coefficient gs for eddy-currents Js 1.000151
ton 1.74
1 s 107%81D., — 1.6
+ <D5h) ( 51 sh )
Factor F. eddy-current losses Fe. 0.999
4M.%N.? + (M, + N.)?
4 (M2 +1) (N2 +1)
Substitution coefficient M. to calculate factor F. M. 32.1839
R.
Xe
Substitution coefficient N, to calculate factor F. N, 32.1839
R.
Xe
Loss factor armour A2 0.137
R.
1——A A21,0
s (1 Bon) 3.0)
Loss factor armour, circulating currents A21 0.1372
2
1.23%’“ (ECC> L
c ar (2.77R:}T~106) + 1
Drying-out of soil
Characteristic diameter drying zone Dary 0.152 m
Depth characteristic diameter drying zone Ly 1m
Geometric constant of circle drying zone Gdry 1 p.u.
Substitution coefficient g Ja 1
Electrical parameters
System
System length Lgys 1000 m
Power factor cosy 1
Resistance
Electrical resistance conductor R. 6.3681e-5 2/m — 0.0637
Repe (14 1.5 (ys + yp))
Electrical resistance DC conductor R.pc 5.9930e-5 ©2/m — 0.0599
Re2o (1 4 ac (6. — 20))
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Skin effect factor conductor Ys 0.02249
zs
192 + 0.8z,
Factor for skin effect on conductor Ts 1.44805
8 f
107" —2k
RcDC °
Proximity effect factor conductor Yp 0.01924
4 2 2
de de 1.18
% <—) 0.312 (—) ‘e
92 + 0.8z, Sc Sc ﬁ%ﬂz{.s% +0.27
Factor for proximity effect of conductors Tp 1.44805
8 f
1077 k
RcDC r
Electrical resistance sheath Rsn 1.5695e-03 ©2/m
Rsh (1 + asn (esh - 20))
Electrical resistance sheath, CIGRE TB 880 Rqn, 1.5765¢-03 2/m
an,3cRsh
Electrical resistance shield R, 1.5765e-3 /m — 1.5765 Q
Reduction factor RF 0.9216
R,
VR + X2
Electrical resistance armour Rar 5.9019e-4 Q/m — 0.5902 2
Rar (1 + Qar (aar - 20))
Electrical field strength, capacitive load current
Electrical field strength insulation inner/outer E; 8.611 | 4.817 kV/mm
bl 1
1000 roln ( Tose )
Radius to point x in insulation T 12.7 \ 22.7 mm
Line-to-ground voltage U. 63508.53 V
1000U,
V3
Capacitance insulation Cy 2.402e-10 F/m — 0.2402 pF
1 107°
2meg 18 b
Capacitive load current Ic 4.793e-3 A/m — 4.7927 A
erCb
Charging capacity Pc 913.1241 var/m — 913.1241 kvar
nphUeszb
Capacitive earth short-circuit current Ice 1.438e-2 A/m
3UEUJOE
Reactance
Self reactance conductor X 7.241e-4 Q/m — 0.7241 Q
Ho Dg
—1
Yor (GMRC)
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Self reactance screen/sheath Xe 4.877e-05 Q/m
o 2am
—1
w27r n ( ds )
Self reactance screen/sheath, CIGRE TB 880 Xe 4.898e-05 Q/m
an,Sch
Induced current (approximate)
Induced circulating current shield Is 21.773+0.000j A
)\11 sbRc
I 21Lsbte
ey
Loss factor shield, circulating currents A11,sb 0.0358+0.0000j
Induced circulating current armour Tor 69.653 A
21 R
max (Ic ;{1(” )
Load, Voltage drop
Apparent power generator-side Sa 109.063 MVA
V3U,I.
Voltage drop Virop 0.11 V/(A.km) — 63.1 V = 0.06%
V3 (Recosp + wLmsing)
Inductance (mean) Ly 3.441e-8+0.000e0j H/m — 0.0344 mH
Ho GMD
27 GMR.
Telegrapher equation
Surge impedance Zc 22.9947-19.6340j 2
|2
Y1
Propagation constant Yo 1.482e-6+1.735e-6j
VZ1 Y1
Impedance valid up to 100 Hz without earth return
Positive sequence admittance Yi 0.000e0+7.546e-8j S/m — 0.0000+0.0001j S
G+ ijb
Positive sequence impedance Z1 6.814e-5+1.081e-5j 2/m — 0.068140.0108j 2
R+ 7X1
Positive sequence reactance X4 1.081e-5 2/m — 0.0108 Q
Ho GMD
—1
Yor (GMRC)
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Cable datasheet

Title CIGRE TB 880 Case 9 110kV retrofitted cable (#16305)

Info! Electric stress is higher than recommended in NF-C33-252 (U,, > 60 kV).

Cable is used in following systems: A
CIGRE TB 880, guidance points

General Data

15, 20, 23, 25, 30, 32, 33, 34, 38, 39, 42, 44, 45

Rated line-to-line voltage U, 110 kV
Base voltage for tests Uo 64 kV
Highest voltage for equipment Un 123 kV
Nominal system frequency f 50 Hz
Number of conductors cable e 3
Number of phases in a cable Nph 3
conductor
conductor shield
insulation
insulation screen
screen bedding
sheath
sheath jacket
armour bedding
armour
///////// created by Cableizer
Cable elements
Conductor
Cross-sectional area conductor Ae 3 x 400 mm?
Conductor material M. Copper, round stranded
External diameter conductor de 23.8 mm
Radius conductor Te 11.9 mm
de
2
Geometrical distance factor for multi-core cables F, 2.1547
1
sin (3)
Distance conductor axis—cable axis Ce 30.45 mm
Dy — s
2
Separation of conductors in a system Se 52.1 mm

Dgpj
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Insulation
Insulation material M; Crosslinked polyethylene (XLPE)
Thickness conductor shield tes 0.8 mm
Thickness insulation tins 10 mm
Thickness insulation screen tis 0.8 mm
Thickness insulation t; 11.6 mm

tct + tcs + tins + tis
Thickness of insulation between conductors ti1 23.2 mm

2t;
Thickness of insulation between conductor and metallic ¢ 12.37 mm
sheath

t; + tscb + tses + tf
Screen bedding
Screen bedding material Water-blocking tapes, semi-conducting
Thickness screen bedding tseh 0.4 mm
Sheath
Sheath material Mgn Aluminium
Thickness sheath tsh 0.15 mm
corrugated No
Jacket over each core
Sheath jacket material Min; Polyethylene (LD/MDPE)
Thickness sheath jacket tong 2 mm
Filler
Filler material My Air
Thickness of filler/belt insulation ty 0.37 mm
Armour bedding
Armour bedding material My Compounded jute
Thickness armour bedding tab 0.85 mm
Armour
Construction of armour Qtype Steel wires flat
Thickness armour tar 1.2 mm
Factor between AC and DC resistance armour far 1.1467e0 2/m

1.4—-1.2

— (tar — 2 1.2

5—2 (ta )+
Number of wires armour Nar 42
Diameter armour wire dy 3.27 mm
At grWar

V T

Width armour War 7 mm
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Overall
External diameter object D. 105.95 mm
nchhj + (Dshj + 2tar + 2tar + 2 (t]’ + tjj)) ™
T
Absorption coefficient solar radiation O sun 0.2
Emissivity cable €e 0.9
Reflectivity cable Ne 0.1
1— e
Mass cable Mot 18.451 kg/m
Mhollow + Mmetal
Electrical
Conductor
Electrical resistance DC conductor 20°C Reoo 4.7000e-5 ©/m
Effective length per unit lay length twisted conductors Fiay,ac 1.0044
1+ (ﬂ—Dlay,Ewc)Q
Llay,BC
Length of lay twisted conductors Liay,3c 2237 mm
Diameter of mechanical neutral line Diay,3c 67.21 mm
Standard DC resistance of conductor Reo 0.047 Q/km
Coating of wires plain
Skin effect coefficient ks 1
Proximity effect coefficient kp 1
Geometric mean radius conductor bundle GMR:. 0.01091 mm
GMR, (=22)") "
(eMEe (555) ")
Geometric mean radius conductor GMR, 0.00919 m
Kaurraa
Factor geometric mean radius Kaemr 0.772
Constant relating to conductor formation Kgrice 0.0514
Number of wires conductor New 61
Diameter of wires conductor (average) dew 2.89 mm
Insulation
Capacitance, with approximation (CIGRE TB 880) Cy 2.402¢-10 F/m
1 107°
2ren 18 "
Capacitance (exact) Cy 2.405e-10 F/m
an,Bch
Capacitance insulation Ch 2.395e-10 F/m
2TEQE;
In (”’J)
Tisc
Capacitance to earth CEg 2.402e-10 F/m
Ch
Vacuum permittivity €0 8.854187817620389%-12 F/m
Radius above the inner semi-conducting layer Tisc 12.7 mm
d
?c + tct + tcs
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Radius over capacitive insulation layers Tose 22.7 mm

Dins

2

Velocity of propagation Uprop 189605.4 km/s

b

100()‘ /HO€EOE;
Screen + Sheath
Electrical resistance sheath Rsn 1.2569¢-3 Q/m

Psh
100 2
Ash

Electrical resistance screen/sheath 20°C R0 1.257e0 Q/km
Electrical resistance screen/sheath, CIGRE TB 880 Rso 1.2625e-03 ©2/m
Armour
Electrical resistance armour Rar 4.4853e-04 Q/m

106 farpa'r

ACLT‘

Electrical resistance armour, CIGRE TB 880 Rar 4.6992e-04 Q/m

an,arRar
Effective length per unit lay length armour Flay,ar 1.0477

Sar \°
1+
(Llay,tm‘ )

Circumference armour Sar 329.09 mm

nchore + (Dco're + 2tcLb + ta,l + ta,?) ™
Length of lay armour Liay,ar 1053 mm
Radius
Radius conductor 21 0.0119 m
Radius shield (inner) T22 0.02382 m
Radius shield (outer) 7.3 0.02382 m
Radius sheath (inner) r22,5h 0.02382 m
Radius sheath (outer) 723,5h 0.02412 m
Radius armour (inner) Tz4 0.05735 m
Radius armour (outer) r.5 0.05855 m
Radius outersheath 26 0.05298 m
Material parameters
Conductor
Electrical resistivity conductor material Pe 1.724e-8 Q.m
Temperature coefficient conductor material o 3.93e-3 1/K
Reciprocal of temperature coefficient conductor material (. 2.345e2 K
Volumetric heat capacity conductor material o 3.45e6 J/(K.m?)
Thermal conductivity conductor material ke 384.62 W/(m.K)
Density conductor material Ce 8.94 g/ cm?
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Insulation
Relative permittivity insulation material €i 2.5
Loss factor insulation material tand; 0.001
Thermal resistivity insulation material pi 3.5 Kom/W
Volumetric heat capacity insulation material o 2.40e6 J/(K.m?)
Density insulation material Gi 0.923 g/ cm?
Max. temperature conductor Ocmaa 90 °C
Max. temperature conductor, emergency overload emazeo 105 °C
Max. temperature conductor, short-circuit emazsce 250 °C
Conductor shield
Thermal resistivity conductor shield Pes 2.5 K.m/W
Insulation screen
Thermal resistivity insulation screen Pis 2.5 Km/W
Screen bedding
Thermal resistivity screen bedding Pscb 12 Kom/W
Volumetric heat capacity screen bedding Osch 2.00e6 J/(K.m?)
Density tape material Ctape 0.34 g/ cm?
Sheath
Specific electrical resistivity sheath material Psh 2.840e-8 Q2.m
Temperature coefficient sheath material Qsh 4.03e-3 1/K
Reciprocal of temperature coefficient sheath material Bsh 2.281e2 K
Volumetric heat capacity sheath material Osh 2.50e6 J/(K.m?)
Thermal conductivity sheath material ksh 208.3 W/(m.K)
Density sheath material Csh 2712 g/ cm?
Jacket over each core
Thermal resistivity sheath jacket material Pshj 3.5 Kom/W
Volumetric heat capacity sheath jacket material Oshj 2.40e6 J/(K.m?)
Density metallic screen material Cse 0 g/cm®
Filler
Thermal resistivity filler pf not considered for air K.m/W
Volumetric heat capacity filler of 1.20e3 J/(K.m?)
Density filler material s 0.001 g/cm?
Armour bedding
Thermal resistivity armour bedding Pab 6 K.m/W
Volumetric heat capacity armour bedding Oab 2.00e6 J/(K.m?)
Density armour bedding material Cab 1.28 g/cm?
Armour
Specific electrical resistivity armour material Par 1.380e-7 2.m
Temperature coefficient armour material Qar 4.50e-3 1/K
Reciprocal of temperature coefficient armour material Bar 2.022e2 K
Volumetric heat capacity armour material Oar 3.80e6 J/(K.m?)
Thermal conductivity armour material kar 36.1 W/(m.K)
Density armour material Car 7.85 g/cm?
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Thermal resistance
Internal thermal resistances for rating calculation

Thermal resistance conductor—sheath
Tct + Tcs + Tins + Tis + Tscb + Tscs + Tdsh

Thermal resistance conductor—sheath, CIGRE TB 880
1

an,Sc

Ty

Thermal resistance armour bedding

1 1 pshy 2tshyj Pf
- In(1 ae
3 Flayse 27 “( Do —Hnram ) T

Thermal resistance jacket
15+ Tj;

Thickness conductor—sheath
H sh + AH

ti + tsco + tses + 2

Thickness sheath—armour
Hsh + AH

) +tshy +tf + tab

Thickness armour—surface
t; + 1,

Geometric factor G2 cables with separate sheaths
27 (0.00022619 + 2.11429 X 2 — 20.4762X c2”)

Factor Xgo
tsha
Dgpj

Total thickness between separate sheath and armour
Dg, — Dy
2

Cable elements

Thermal resistance, transient
Th+ T2+ 1Ts

Thermal resistance insulation
Tct + Tcs + Tins + Tis

Thermal resistance conductor shield
Pes Des
In( ¢
o <Dc5 - 2tcs)
Thermal resistance insulation

Pi Dins
~—mn{———
2m (Dins — 2tins )

Thermal resistance insulation screen

Pis Dins + 2tzs
21 In ( Dins

Thermal resistance screen bedding

Pscb Dscb
|
27 n ( Di )

T

T

T

T3

t1

to

t3

Xao

tsha

Ttot

Tins

Ts cb

0.3954 K.m/W

0.3937 K.m/W

0.0733 K.m/W

0 K.m/W

12 mm

3.22 mm

0 mm

0.1839

0.0163

0.9 mm

0.467 K.m/W

0.36318 K.m/W

0.02589 K.m/W

0.32351 K.m/W

0.01378 K.m/W

0.03223 K.m/W
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Thermal resistance sheath jacket Tsnj 0.0445 K.m/W
Pshj | Din
2 Dsp, — (Hsp + AH)
Thermal resistance sheath jacket, CIGRE TB 880 Tsnj 0.0447 K.m/W
an,ScTehj
Thermal resistance armour bedding Tap 0.02053 K.m/W
pPab (_Dab
2 FzDshj
Thermal resistance jacket T; 0 K.m/W
Dimensions
Diameter
External diameter conductor de 23.8 mm
Diameter over conductor shield D 25.4 mm
dc + 2 (tct + tcs)
Diameter over insulation Dins 45.4 mm
dc + 2 (tct + tcs + tins)
Diameter over insulation incl. insulation screen D; 47 mm
dc + 2 (tct + tcs + tins + tzs)
Diameter over insulation screen D 47 mm
dc + 2tz
Diameter over screen bedding Dgep 47.8 mm
dc + til + 2tscb
Equivalent diameter of screen and sheath ds 47.95 mm
Mean diameter sheath dsn 47.95 mm
Dsnp +tsn + Hon + AH
Diameter over sheath Dgp 48.1 mm
Dapy + 2 (tsn + Hsn + AH)
Diameter over sheath jacket Dgpj 52.1 mm
Dsh + 2tshj
Diameter over core cable Decore 52.1 mm
Diameter over filler Dy 113 mm
FyDgnj + 2ty
Diameter over armour bedding Dy 114.7 mm
FyDsnj +2(tr + tas)
Equivalent diameter of screen/sheath and armour de 47.95 mm
Mean diameter armour dar 104.752 mm
Sar
ks
Diameter over armour Dy 117.1 mm
Dab + 2 (ta,l + ta,2)
Area
values are per phase
Cross-sectional area conductor Ae 400 mm?
Cross-sectional area insulation A; 1290.1 mm?
TF 2 2
Z (Dm - dc )
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Cross-sectional area screen bedding Agep 59.6 mm?
Ttsch (Dscb - tscb)

Cross-sectional area sheath Agn 22.6 mm?
dsptshm

Cross-sectional area sheath jacket Asnj 314.8 mm?
& (Dan)® = (Da = (Hon + AH))?)

Cross-sectional area filler Ay 4624 mm?

Cross-sectional area armour bedding Aap 297.7 mm?

nchhj + (Dshj + tab) Tlab

Cross-sectional area armour Aar 352.8 mm?

NartarWar
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