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Cost of OHTL

Ci — CFix T CVar

Variable inputs:
v" conductors;
v tower e fundations
v" Worker (construction tower and fundations
v’ Electrical losses
Fix inputs

v’ design, isolation, land.



Factor of Investment
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CR = Cost of Reference
conductor ACSR Linnet 336



Cost of Electrical losses

Sensor Power Donut
temperature e current



Cost of Electrical losses

2
LOSSGSD — N phases* IQT(:ond (Fl " I N ,TCOI’Id)

: deterministic losses W/km of OHTL;

: number of phases (ex.: three phases, N = 3);

: Load Factor between O e 1;

: resistence AC ((Q/km) at temperature of conductor;
: current (A) at temperature of conductor.



Cost of Electrical losses

C=Cn +FC, +F .
8.760

Loew = ¥ (3-L-Ry,, .12} At-10°°
n=1
Time

CLosses = Z LR,m'ClMWh'(l_ I)m
m=1

real . €lectrical losses by year (MWh), based on monitoring;
L : length of IOHTL (km);

R, :electrical resistense AC (€/km) get at conductor temperature;
In  :hour average current of conductor (A);

At  :period of integration (1 hour);

n : period of acumulation (1 year = 8760 hours);

Ciosses : COSt Of electrical losses for 30 year (US);

m  : period of time (30 years);
Cywh - final cust of lossses (US/MWh), in Brazil US 80 MWh
i : internal hate of return (12% year in Brazil).



Load Factor

3 - B ACSR Linnet 2.81

Ci =Cr +F.Cyy l‘cl
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- BTACSR Linnet TW 2.4
OACSR Grosbeak
2 - 1.52
- 1.38 1.2
15 1.05 g.a1
1 - 0.57
0.5 -
O ~l I I I
Real Losses Quasi-Real Losses Max Load Factor 0.7
Losses (I, (I=525, Tc=75°C)
Tc=75°C)

OHTL 138 kV and 125 MVA monitored for one year



Uprating 138 kV from 125 MVA to 220 MVA

3 - 0O() [ACSR] Grosheak 636 MCM
25 - @ (i) [ACSR-TW] Linnet 336 MCM
9 B (i) [ACSR-TW] Grosheak 636 MCM
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Costof new OHTL

Load Factor 20% Load Factor 50% Load Factor Load Factor 70% Load Factor
Monitored 63% 100%

eConductors (ii and iii) have double price to (i) at same weight.
eConductor (ii) use the same tower.
eConductors Grosbeak (i) and (iii) require new towers.



Conclusion

We can retiring
conductor
round wire!

You should install smaller You should install bigger
conductor 0.5 conductor 1.0

Load Factor



You should
install bigger
conductor

Load Factor Monitored at Station
around 20000 km
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138 kV Cemig Lines
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You should
install
smaller
conductor



