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aH

10.0 [m]

o:! 3 Conductor Flat Tower
Conductor Data
Ry U ]

= ~ Data Entry Configuration
H Data entry method direct
CI i Cz C3 Path to conductor library file -#Weonductor.clb
? v @f _____ X ‘n Conductor style is stranded
i . ~ Conductor Properties
' 10.0 [m] Name ACSR5S
" Outer radius 0.00485 [m]
' Inner radius 0.0 [m]
. Tower: 3L1 Total number of strands i
A Total number of outer strands 6
30.0 [m] Conductors: ACSRS8 Strand radius 0.00155 [m]
" - DC resistance (entire conductor) 0479 [ohm/km]
; Ground_Wires: 1/2_HighStrengthSteel|  rettive permeabiiity 10
14 Sag (all conductors) 10.0 [m]
¥ * Sub-Conductor Bundling
H Total bundled sub-conductors 1
1 ﬁ-ﬂ [m] Bundle configuration Is symmetrical
: -k Sub-conductor spacing 0.4572 [m]
W Bundle graphicis visible

Vg2 9 Tower HiX

ACSR/AW—=0C (58mi)

a9 4.3.1 7t s RdE

wy! Coax Cable Cross-Section

Core Conductor Data

HEHE T Eew
~ Electrical Properties
Resistivity 0.000000275 [ohm*m]
Relative permeability 1
~ Geometry
Inner radius (enter 0.0 for a solid core): 0.0 [m]
Outer radius 0.01085 [m]

sl Coax Cable Cross-Section

1ist Insulating and Semi-Conductor Layer Data
23 2] = F @ W
Configuration
Semi-conducting layers
~ Electrical Properties
Relative permittivity
Relative permeability
~ Geometry
Outer radius

are absent

3
1.0

001085+ 0.01745 [m]

00M51.... Thickness 0.0175 [m]
Inner semi-conductor layer thickness 0.001 [Mm]
Outer semi-conductor layer thickness 0.001 [m]

A @z W Alo]E X TR—CNCE-W

9 432 AeaddE dy




f19] 1% 4.3.19 4.3.25 F3 A ox A TteAdEs) AT
AR ARAT AbEst A3 3% 4.3.13 £
7tE A= A Z A o] &
T 2 | AR | 39 ACSR/AW | TR—-CNCE | H] 1
—0C -W
Resistance |Rsq[pul 0.92 1.41 1.5 1
Positive
Reactance |Xsqlpul 1.19 0.72 1.790 |
Sequence
Susceptance|Bsq[pul 1.41E-04 6.9E—03 494 1
Resistance |Rsqlpul 1.41 1.74 1.2 1
Zero
Reactance |Xsqlpul 2.94 3.52 1.290 1
Sequence
Susceptance|Bsq[pul 9.87E-05 6.92E—-03 7044 1
¥ Base of Per—Unit Quantities @ 22.90 kV (L-L), 100 MVA
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Ak b Vs 214.4.13% 3ol Aojdv(17].

VrY

Vs = Vr+ Z(Ir+ 5 ) (4.4.1)
= (1—|‘%/)VT+Z]T

SATelM KCL& #&std FA% A7 Ise 4 4.4.29 o] 49

2 (4.4.DellA VsE A (4.4.2)0f tidstd

Y YZ Y
Is = Ir + Vg +[(1+7)VT+ZJT]7 (4.4.3)
= Y(1+%Z) Vr+(1+%Z)[r

2 (44.D8 A (44.3)F A9z xSt 2 (4.4.4) 9 o] drt.
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21 (4.4 1) 2FH AdAdst aAVE 2 (44.6)= 1d 7hssith
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AV=Vs— Vr= T Vr+ Zir (4.4.6)
1 : . 2
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1 1
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Al 5 A AT

A 1A A7 HAATF

olgh= S/l el Wi R ddo] vE Ao diulalA 1 H3A
gty At 8RR T FFARGEY wWAAZ dA 7] 100% A
SACIER FAH AT T3 TS G Fa 5ol FE o}
HE 159 S8 Fotr AAdHol 2 Ay ddE AT A%
strbal Al wEolt.

B A AT g AEAEL 154kV $AHAE 2307 AEHS 5

Awrol 154 / 23kV A4E WA7IZ HAgS WSt wdAdZE F3)
T&7tel AYs FaEota flow WYr]e] AHAl Foeke Faddy
13MW, ¥&838 -10 MVAR, 9% -70%, ULTC 5Tap 2.2 A9 o]
A ik wiEdAAEe] F dol= 8kmeolal AEHE P A
A AE el il o8 ik Ak EFE 48] Zds= =7t
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kel A9-¢F 57 Hafel A= FEEFe] o] wEl A dF A4
o] A3t} AHd A o+= Matlab SimulinkEs & i

9 5.1.13 o] td A TS EskAIA B o5

a9 5.1.1 AtEldd - 7R

A AT BN A e WrE AN SR A2g5 A
AR RO Bl (RAE mEd rEhRd v, WA
YR A5, MAAE 34 W Ra FAE 474 Agetel =

1. -

5.1.13} #o] Casel~Case87}#] Al&d ol 335+ t).
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ANEHOIHS T3l oA A Data= AA AFAA SHE FHY
71 F3h, oE, 23kV A 9 A A9t Datast wlmgrowsa 2
AT BHEAS ATeta widAdARE Hd QIE M, dE S W
v FehrE WEE o oju et o] S WA Bl - #4453l
.
e WA | T
e EARe| o5 | 5y | 423% = | =z
MW MVAR

Casel E;fi; 1314 | 134 8km 13 +4
Case2 | n 29| 134 | 134 8km 13 +4
Case3 | = =2 | 134 | 534 18km 13 +4
Cased EZLE] 1314 | 534 18km 13 +4
Caseb | =n 2= | 134 | 534 36km 13 +4
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Abstract

A Study on impact Transformer
and Distribution network due to
the increase of underground
cables at Distribution Power

system.

Wan Seok, Lee

Department of Engineering Practice
Graduate School of Engineering Practice

Seoul National University

In domestic power systems, the voltage regulation target of

the distribution system is divided into light load, heavy load, and
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peak load according to the amount of load, and is operated by
setting a voltage range of 22.0kV to 23.9kV. 154kV ULTC turn
ratio control, SVR turn ratio control, and Shunt Capacitor control
are generally applied and operated in order to comply with the
distribution system voltage maintenance range and to supply high
quality power by stabilizing the low—voltage side customer
voltage. The ULTC and SVR turn ratio control compensates for
the voltage drop through the magnitude of the load current and
the series impedance R and L line constants of the distribution
line through LDC (Line Drop Compensation) logic.

Shunt Capacitor control compensates voltage through power
factor control by supplying capacitive reactive power to
compensate for inductive reactive power generated by the load.
In conclusion, the voltage compensation methods mainly applied
in the current distribution system are systems developed for the
purpose of raising the voltage to compensate for the voltage
drop caused by load fluctuations. Such a distribution line voltage
compensation method would not have had a great difficulty in
maintaining voltage in the past when distribution systems were
constructed mainly on overhead lines.

However, if the configuration of the distribution system 1is

changed and a situation in which parallel admittance components
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must be considered in addition to the series impedance
component, more precisely, the line capacitance component must
be considered, the problem of the voltage control method that
we now standardize will be revealed. There won't be.

Underground power cables have a physical structure and
characteristics in which pressurized conductors are not exposed
to the outside, and are advantageous in weather changes such as
typhoons and lightning compared to overhead lines. In addition,
since there is no equipment exposed on the ground, the risk of
electric shock is low, it 1s advantageous in terms of urban
aesthetics, and very little cost is required for maintenance and
inspection after construction. With these advantages, the
underground distribution system, which began in 1929 between
Dangin—ri—Yeongdeungpo, Ahyeon—dong, and Sunhwa—dong, 1is
accelerating to a point where the centralization rate in
metropolitan cities exceeds 50%.

As the wunderground conversion rate of distribution lines
increases, there are cases in which the distribution lines drawn
from the 154kV voltage transformer consist of more than 90%
underground. In this case, it is impossible to maintain a stable
voltage and even predict the voltage change by only the

conventional distribution line compensation method that considers
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only the direct impedance of the line and the voltage drop due
to the load change. The capacitive reactive power loss of the
peripheral voltage increases due to the capacitance component
generated by the dielectric of the underground cable, which was
previously concerned, and the power factor is lowering due to it.

This research report was initiated by discovering the
phenomena of increasing reactive power, lowering the power
factor, and changing the voltage of the distribution system in the
peripheral voltage operating in the new urban area. The
hypothesis that this phenomenon is due to the cause of the
distribution system undergroundization that expands with
urbanization and industrialization is established, and the process
of verifying the hypothesis through actual power system data
and theoretical analysis is included. In the case study, the
validity and logic of the research result were verified by
constructing an equivalent model using actual distribution system
data and verifying the hypothesis of this research project using

a simulation tool.

Keywords : Distribution line, Power system reference voltage,
Underground cable, Capacitance, Reactive power
Student Number @ 2019—-24844
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