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1 One trading period is equal to one half hour. 
2  Linear Programming is a mathematical optimisation tool in which the objective functions and the 

constraints are all linear. Refer to Wikipedia on-line encyclopaedia for introduction. 
3  A node can be either a Grid Injection Point or Grid Exit Point. The distribution network is not modelled in 

SPD and therefore not involved in real-time market trading. 
4  In New Zealand, marginal costs of electricity are evidently different by location. This is the inevitable 

outcome of an electricity transmission network that is limited in transmission capacity and which links 
geographically distant centres of generation and consumption. Nodal pricing incorporates the effect that 
these features have on the marginal costs of transmitting electricity between points of injection and 
consumption on the transmission network. It is intended that sufficient signals are conveyed to the market 
for the timing and location of new investment, whether in generation, transmission assets, off-take or 
demand-side management. 
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5  Marginal prices between nodes will only differentiate if the transmission system is non-ideal, i.e. cost of 

electricity for each node will be the same if the transmission network is infinitely flexible and lossless. 
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6  The sample size is not inclusive of all transformers because test certificates for some transformer are not 

available at the time of publication. 
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7  The exponent value of 2.2 was used in a previous study but the source of this information is unknown. 

However, it was confirmed against information in the textbook “Design of Alternating Current Machines” 
by M.G. Say, Pitman. See graph page 126. 

8  The RMS value referred to is the root mean square of the hourly load magnitudes taken over a defined 
time period. At present, Unison uses a time period of one year for the RMS calculation. Other time periods 
can also be used. 
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9 SCADA (Supervisory and Data Acquisition) is employed by Unison for system operation and real-time 
monitoring purposes. PI (Plant Information) is the spreadsheet front-end used to extract data from the SCADA 
system. 
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10 GIS (Geographical Information System) stores the geographical information of Unison’s distribution assets. 
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  Region Substation 
Transform
er No. 

ONAN Rating  
MVA year 

No Load Loss  
W 

Full Load Loss 
W   

  Hastings ARATAKI T1 7.5 1962 7,600 47,700   

  Hastings ARATAKI T2 7.5 2002 4,428 39,480   

  Hastings CAMBERLEY T1 7.5 1971 7,464 44,360   

  Hastings CAMBERLEY T2 7.5 1963 7,464 44,360   

  Hastings FERNHILL T1 7.5 1999       

  Hastings FLAXMERE T1 7.5 1961 7,464 44,360   

  Hastings FLAXMERE T2 7.5 1962 7,464 44,630   

  Hastings HASTINGS T1 10 1974 12,104 56,835   

  Hastings HASTINGS T2 10 1974 12,104 56,835   

  Hastings HAVELOCK NORTH T1 7.5 2002 4,428 39,480   

  Hastings HAVELOCK NORTH T2 7.5 2001 4,428 39,480   

  Hastings IRONGATE T1 7.5 1961 9,520 45,080   

  Hastings IRONGATE T2 7.5 2002 5,000 38,500   

  Hastings MAHORA T1 7.5 1962       

  Hastings MAHORA T2 10 1976       

  Hastings MARAEKAKAHO T1 3 1970       

  Hastings MARAEKAKAHO T2 1.25 1960       

  Hastings RANGITANE RD T1 16 1997 15,400 95,075   

  Hastings RANGITANE RD T2 16 1997 15,400 95,075   

  Hastings RE 18611 SP 3 1985       

  Hastings SHERENDEN T1 3 1985 2,911 22,735   

  Hastings TOMOANA T1 7.5 1966 7,464 44,360   

  Hastings TOMOANA T2 7.5 1969       

  Hastings WINDSOR T2 10 1979 10,421 54,245   

  Napier AWATOTO T1 7.5 1958 9,520 45,080   

  Napier AWATOTO T2 7.5 1958 9,520 45,080   

  Napier BLUFF HILL T3 15 1972 15,400 95,075   

  Napier CHURCH RD T2 7.5 1962       

  Napier CHURCH ROAD T1 7.5 1993 2,953 22,314   

  Napier ESK T1 7.5 2005 5,000 38,940   

  Napier FARADAY T1 7.5 1958       

  Napier FARADAY T2 10 1976       

  Napier MAREWA T1 10 1977       

  Napier MAREWA T2 10 1977       

  Napier PATOKA T1 3 1970       

  Napier SPRINGFIELD T1 7.5 1973       

  Napier SPRINGFIELD T2 7.5 1973       

  Napier TAMATEA T1 7.5 1966 7,464 44,360   

  Napier TAMATEA T2 7.5 1966 7,464 44,360   

  Napier TANNERY ROAD T1 10 1979       

  Napier TANNERY ROAD T2 10 1980       

  Napier TUTIRA T1 1.25 1960 3,125 10,480   

  Rotorua ARAWA T1 20 1992       
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  Rotorua ARAWA T2 20 1992       

  Rotorua FERNLEAF T1 7.5 1994       

  Rotorua RAINBOW T1 3 1959       

  Taupo FLETCHERS T1 9 1975       

  Taupo FLETCHERS T2 9 1985       

  Taupo FLETCHERS T3 12 1993       

  Taupo RUNANGA T1 15 1971       

  Taupo RUNANGA T2 15 1971       

  Taupo TAUPO SOUTH T1 9 1976 6900 35,240   

  Taupo TAUPO SOUTH T2 7.5 2005       

                  

  TOTAL     217.75   208,409 1,233,519   

           

  Installed Capacity         

    Hastings Napier 
Rotoru
a Taupo    

    187.25 144.25 50.5 76.5    

   Spare 3 0 0 0    

    184.25 144.25 50.5 76.5    

    328.5  127     

           

  Resultant Ratios         

       Iron Loss     

    Estimated total losses  1.8256585 GWh/yr   

    Average in kW per MVA capacity 0.9570999 kW/MVA   

           

           

  Data from 1998 study on Hawke's Bay Network. Some data has been excluded in the table due to discrepancies in transformer ratings. 
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 11kV TRANSFORMER NO LOAD LOSSES       

     Study done in 1994 on Hawke's Bay Network     

 Test Certificate Data          

 SIZE F.L Watts N.L. Watts          

 25 384 108          

 25 452 142  Averaged values       

 25 511 187  Size NL Loss Actual Predicted     

 30 672 86  kVA Watts W/kVA W/kVA     

 30 438 97  25 145.7 5.83 3.38     

 30 417 135  30 106.3 3.54 3.36     

 30 645 86  50 172.6 3.45 3.26     

 30 665 105  100 289.4 2.89 3.02     

 30 608 129  200 484.2 2.42 2.60     

 50 978 114  300 650.0 2.17 2.24     

 50 1000 115  500 844.3 1.69 1.66     

 50 1001 167  750 879.0 1.17 1.14     

 50 1035 170  1000   0.78     

 50 797 176  2000   0.17     

 50 1070 240  
 
        

 50 808 223          

 50 992 176          

 100 1420 210          

 100 1477 241          

 100 1488 269          

 100 1449 308          

 100 1256 248          

 100 1243 258          

 100 1447 312          

 100 1391 379          

 100 1308 380          

 200 2457 380          

 200 2376 382          

 200 2435 372          

 200 2545 429          

 200 2438 597          

 200 2575 745          

 300 3517 511          

 300 3508 653          

 300 3490 718          

 300 4089 718          

 500 5251 783          

 500 5300 735          

 500 5275 1199          

 500 4848 660          

 750 6580 879          
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 11kV TRANSFORMER Cu LOSSES          

   % of FL= 100.0%   Study done in 1994 on Hawke's Bay Network    

 SIZE F.L Watts N.L. Watts Cu Loss CuW/kVA         

 25 384 108 276.00 11.04  Averaged values      

 25 452 142 310.00 12.40  Size Cu Loss Actual Predicted    

 25 511 187 324.00 12.96  kVA Watts W/kVA W/kVA    

 30 672 86 586.00 19.53  25 293.0 11.72 15.6    

 30 438 97 341.00 11.37  30 442.0 14.73 15.1    

 30 417 135 282.00 9.40  50 745.4 14.91 13.7    

 30 645 86 559.00 18.63  100 1084.7 10.85 11.7    

 30 665 105 560.00 18.67  200 1836.5 9.18 9.8    

 30 608 129 479.00 15.97  300 2615.8 8.72 8.6    

 50 978 114 864.00 17.28  500 4120.0 8.24 7.2    

 50 1000 115 885.00 17.70  750 4188.0 5.58 6.1    

 50 1001 167 834.00 16.68  1000   5.3    

 50 1035 170 865.00 17.30  2000   3.3    

 50 797 176 621.00 12.42 
 
        

 50 1070 240 830.00 16.60         

 50 808 223 585.00 11.70 
 

       

 50 992 176 816.00 16.32         

 100 1420 210 1210.00 12.10         

 100 1477 241 1236.00 12.36         

 100 1488 269 1219.00 12.19         

 100 1449 308 1141.00 11.41         

 100 1256 248 1008.00 10.08         

 100 1243 258 985.00 9.85         

 100 1447 312 1135.00 11.35         

 100 1391 379 1012.00 10.12         

 100 1308 380 928.00 9.28         

 200 2457 380 2077.00 10.39         

 200 2376 382 1994.00 9.97         

 200 2435 372 2063.00 10.32         

 200 2545 429 2116.00 10.58         

 200 2438 597 1841.00 9.21         

 200 2575 745 1830.00 9.15         

 300 3517 511 3006.00 10.02         

 300 3508 653 2855.00 9.52         

 300 3490 718 2772.00 9.24         

 300 4089 718 3371.00 11.24         

 500 5251 783 4468.00 8.94         

 500 5300 735 4565.00 9.13         

 500 5275 1199 4076.00 8.15         

 500 4848 660 4188.00 8.38         

 750 6580 879 5701.00 7.60         
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