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Table 3.9 AnnualoperatIng and maintenance costs in the basic alternative - NOK/km 
and yr. 

Voltage Overhead line, 1000 NOK/km Undergr.cable, 1000 NOK/km 

45 and 66 kV 9 5 

132 kV 12 7 

300 and 420 kV 40 100 

Table 3.10. Total operating and maintenance costs in the basic alternative - NOK 
1000/km and yr. 
Capitalised over an analysis period of 25 yrs at 7% interest. 

Voltage Overhead line, 1000 NOK/km Undergr.cable, 1000 NOK/km 

45 and 66 kV 100 60 

132 kV 140 80 

300 and 420 kV 470 1170 

G. Cost of losses. 

The calculating of the cost of losses is based on one value for losses in kW/km as a 
function of power and one price for losses in NOK/kW for each voltage level. The power is 
given in MVA, and if cos cp is reckoned as approximately equal to 1, 1 MW = 1 MVA. 

The value of losses is based on the resistance values in tables 3.1 and 3.2. Resistance is 
regarded as being independent of varying temperatures in the wires eau sed by varying 
loads. For overhead lines and cables for 45,66 and 132 kV only an ohmic loss is counted. 
For 300 kV oil cables an additional dielectric loss of 7 kW/km per cable (one or severai 
cables per phase, Le. 21 kW/km for 1 cable set, 42 kW/km for 2 cable sets etc.) is 
counted. 420 kV cables are reckoned as being the equivalent of 300 kV but with a loss of 
12 kW/km per cable (36 kW/km for 1 cable set, 72 kW/km for 2 cable sets etc.). Dielectric 
losses are independent of transmitted power. 

The cost of losses is based on the EFI report5 "Costs of electrical losses in transmission 
and distribution networks. Cost level January 1992." The loss figures from and incl. 1993 
and 25 years ahead are from the table in this report, added together and capitalised, ref. 
table 3.11 page 16. 

An utilisation time for losses of 2,500 hours is used for electrical losses of ohm. For the 
dielectric losses for cables for 300 and 420 kV the utilisation time for losses is 8,760 hours. 
The costs for 45 kVare counted as being the same as 66 kV, and the costs for 420 kV 
the same as 300 kV. 

Two examples of loss calculations for chosen transmission levels are given on the next 
page. 
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The figures in pages 17 and 18 show the total eosts for each voltage for the basic 
alternative in chapter 3 of the report. The total costs are the sum of investment costs, 
operating and maintenance costs and the eost of losses at a chosen transmission leve!. 

Table 3.11. eost of losses as a capitalised value in NOK/kW. 

Voltage level Utilisation time for losses Gost of losses 

45 and 66 kV 2500 hours 10,800 NOK/kW 

132 kV 2500 hours 9,800 NOK/kW 

420 and 300 kV 2500 hours 8,600 NOK/kW 

420 and 300 kV 8760 hours 23,100 NOK/kW 

Example 1a: Overhead Line 2*FeAI 380 for 300 kV with max. loading 500 MVA. 

Gurrent: I = S / (U * '>/3) = 500 MVA / (300 kV * '>/3) = 962 A 
Ohmic loss: Ploss = 3 * R * 12 = 3 * 0,024 Q/km * 9622 A2 = 67 kW/km 
Gost: 67 kW/km * 8,600 NOK/kW = ca. 576,000 NOK 

Example1b: Oil cable 1600 AI for 300 kV with max. loading 500 MVA. 

Gurrent: I = S / (U * '>/3) = 500 MVA / (300 kV * '>/3) = 962 A 
Ohmic loss: Ploss = 3 * R * 12 = 3 * 0,019 Q/km * 9622 A2 = 53 kW/km 
Dielec.loss: QIOSS= 3 * 7 kW/km = 21 kW/km 
Gost: 53 kW/km * 8,600 NOK/kW 

+ 21 kW/km * 23,100 NOK/kW = ca. 941,000 NOK 

Example 2a: Overhead line FeAI 329 for 132 kV with max. loading 120 MVA. 

Gurrent: I = S / (U * '>/3) = 120 MVA / (132 kV * '>/3) = 525 A 
Ohmic loss: Ploss = 3 * R * 12 = 3 * 0,055 Q/km * 5252 A2 = 45 kW/km 
Gost: 45 kW/km * 9,800 NOK/kW = 441,000 NOK 

Example 2b: PEX cable 1200 AI for 132 kV with max. loading 120 MVA. 

Gurrent: I = S / (U * '>/3) = 120 MVA / (132 kV * '>/3) = 525 A 
Ohmic loss: Ptap = 3 * R * 12 = 3 * 0,025 Q/km * 5252 A2 = 21 kW/km 
Gost: 21 kW/km * 9,800 NOK/kW = ca. 206,000 NOK 
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Figure C 
Total costs for cable and overhead 
line for 45 kV as a function of 
maximum power in MVA. The costs 
include investments, losses and 
operating/maintenance. 

Figure 8 (in the report) 
Total costs for cable and overhead 
line for 66 kV as a function of 
maximum power in MVA. The costs 
include investments, losses and 
operating/maintenance. 

Figure 9 (in the report). 
Total costs for cable and 
overhead line for 132 kV as a 
function of maximum power in 
MVA. The costs include 
investments, losses and 
operati ng/maintenance. 
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