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APPENDIX I 

Total PEV Load calculation: 

Data   :-  3.3kW charger (Nissan Leaf) 

Total number of passenger cars - 672502 by 2015 [38]. 

Assumptions :-  10% of Passenger cars are replaced with PEVs [2] 

   Each EV charge once in three days 

   Each car will charge at night peak time on a day (at 7.00 pm) 

𝑇𝑜𝑡𝑎𝑙 𝑃𝐸𝑉 𝑙𝑜𝑎𝑑 = 672502 × 10% ×
1

3
× 3.3 𝑘𝑊 = 73975.22𝑘𝑊 ≈ 74𝑀𝑊 

** If total number of passenger cars in 2015 are replaced with PEVs night time peak 

demand of Sri Lankan load curve will rise by 74 MW.  

Fuel cost calculation  

Data   : Fuel Economy of a Nissan Leaf = 24kWh/135.18km = 0.178kWh/km [22]  

Average cost of a kWh = Rs.25 [39]  

Fuel Economy of a ICEV = 1/12 l/km = 0.083 l/km [20] 

Cost of a petrol liter = Rs.117 [54]  

Assumption: PEV is charged within day hours and consumer has three phase 

electricity connection.   

𝐹𝑢𝑒𝑙 𝑐𝑜𝑠𝑡 𝑝𝑒𝑟 𝑘𝑚 𝑜𝑓 𝑎 𝑃𝐸𝑉 =
0.178𝑘𝑊ℎ

𝑘𝑚
× 𝑅𝑠.

25

𝑘𝑊ℎ
= 𝑅𝑠.

4.45

𝑘𝑚
  

𝐹𝑢𝑒𝑙 𝑐𝑜𝑠𝑡 𝑝𝑒𝑟 𝑘𝑚 𝑜𝑓 𝑎𝑛 𝐼𝐶𝐸𝑉 = 0.083
𝑙

𝑘𝑚
× 𝑅𝑠.

117

𝑙
= 𝑅𝑠.

9.71

𝑘𝑚
 

𝐹𝑢𝑒𝑙 𝑐𝑜𝑠𝑡 𝑠𝑎𝑣𝑖𝑛𝑔 𝑓𝑟𝑜𝑚 𝐼𝐶𝐸𝑉 𝑡𝑜 𝑃𝐸𝑉 = 𝑅𝑠. 9.71 − 𝑅𝑠. 4.45 = 𝑅𝑠. 5.26  
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APPENDIX II 

Global PEV stock from 2005 to 2015 (in thousands) 

Country 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 

Canada             0.52 2.60 5.71 10.78 18.45 

China           1.43 6.50 16.40 31.74 104.91 312.29 

France 0.01 0.01 0.01 0.01 0.11 0.30 2.93 9.25 18.88 31.50 54.29 

Germany 0.02 0.02 0.02 0.09 0.10 0.25 2.34 6.13 13.25 26.03 49.22 

India       0.37 0.53 0.88 1.33 2.76 3.13 4.02 6.02 

Italy 0.53 0.53 0.53 0.60 0.60 0.64 0.76 1.42 2.47 3.99 6.13 

Japan         1.08 3.52 16.14 40.58 69.46 101.74 126.40 

Korea           0.06 0.34 0.85 1.45 1.52 4.33 

Netherlands       0.01 0.15 0.27 1.14 6.26 28.67 43.76 87.53 

Norway       0.25 0.39 0.79 2.80 7.21 15.42 35.21 70.82 

Portugal           0.02 0.22 0.32 0.53 0.82 2.00 

South Africa                 0.03 0.05 0.29 

Spain           0.07 0.65 1.20 2.21 3.66 5.95 

Sweden   0.12 0.13 0.13 0.16 0.19 0.37 1.25 2.65 7.09 14.53 

United Kingdom         0.19 0.29 1.37 3.78 7.28 21.86 49.67 

United States 1.12 1.12 1.12 2.58 2.58 3.77 21.50 74.74 171.44 290.22 404.09 

Others*             1.73 4.48 8.76 19.59 44.89 

Total 1.67 1.78 1.79 4.04 5.89 12.48 60.65 179.23 383.09 706.77 1256.90 

 

* Austria, Belgium, Bulgaria, Croatia, Cyprus, Czech Republic, Denmark, Estonia, Finland, Greece, 

Hungary, Iceland, Ireland, Latvia, Liechtenstein, Lithuania, Luxembourg, Malta, Poland, Romania, 

Slovak Republic, Slovenia, Switzerland, Turkey. 

Source: Global EV Outlook 2016, International Energy Agency (IEA) - Table 6 
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APPENDIX III 

New vehicle registrations of Sri Lanka in 2014 [38] 
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New vehicle registrations of Sri Lanka in 2015 [38] 
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APPENDIX IV 

Charging stations’ location details in Sri Lanka [25] 
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APPENDIX V 

IEEE 33 node test feeder data: 

Line 

Number 
Sending 

Bus 
Receiving 

Bus 

Real 

Power 

(kW) 

Reactive 

Power 

(kVar) 
Resistance 

(ohm) 
Reactance 

(ohm) 

1 1 2 100 60 0.0922 0.0477 

2 2 3 90 40 0.4930 0.2511 

3 3 4 120 80 0.3660 0.1864 

4 4 5 60 30 0.3811 0.1941 

5 5 6 60 20 0.8190 0.7070 

6 6 7 200 100 0.1872 0.6188 

7 7 8 200 100 1.7114 1.2531 

8 8 9 60 20 1.0300 0.7400 

9 9 10 60 20 1.0400 0.7400 

10 10 11 45 30 0.1966 0.0650 

11 11 12 60 35 0.3744 0.1238 

12 12 13 60 35 1.4680 1.1550 

13 13 14 120 80 0.5416 0.7129 

14 14 15 60 10 0.5910 0.5260 

15 15 16 60 20 0.7463 0.5450 

16 16 17 60 20 1.2890 1.7210 

17 17 18 90 40 0.7320 0.5740 

18 2 19 90 40 0.1640 0.1565 

19 19 20 90 40 1.5042 1.3554 

20 20 21 90 40 0.4095 0.4787 

21 21 22 90 40 0.7089 0.9373 

22 3 23 90 50 0.4512 0.3083 

23 23 24 420 200 0.8980 0.7091 

24 24 25 420 200 0.8960 0.7011 

25 6 26 60 25 0.2030 0.1034 

26 26 27 60 25 0.2842 0.1447 

27 27 28 60 20 1.0590 0.9337 

28 28 29 120 70 0.8042 0.7006 

29 29 30 200 600 0.5075 0.2585 

30 30 31 150 70 0.9744 0.9630 

31 31 32 210 100 0.3105 0.3619 

32 32 33 60 40 0.3410 0.5302 
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APPENDIX VI 

LECO Distribution Feeder Data: 

 Feeder 1 Transformer Details:  

Transformer ID : AZ0202 

Capacity (kVA) : 160 

Base Year   : 2015 

Location   : Kotte 

Branch   : Kotte 

CSC   : Kotte 

ADMD (KVA) : 0.38 

Power Factor   : 0.90 

Growth (%)   : 3 

Feeder  Pole ID Conductor Pole Span (m) Nos. of  connections Power (kVA) 

F1   ABC 70     

  EN5   0 0 0.000 

  EN5/1   7 8 3.040 

  EN5/2   36 9 3.420 

  EN5/3   35 1 0.380 

  EN5/4   11 9 3.420 

  EN5/5   39 11 4.180 

  EN5/6   6 9 3.420 

  EN5/6-1   25 3 1.140 

  EN5/7   8 3 1.140 

  EN5/7-1   14 11 4.180 

  EN5/8   11 5 1.900 

  EN5/9   32 11 4.180 

  EN5/10   31 7 2.660 

  EN5/11   37 12 4.560 

  EN5/12   20 15 5.700 

F1-1   ABC 50     

  EN5/8A   17 0 0.000 

  EN5/8B   11 0 0.000 

F1-2   ABC 50     

  EN5/10A   27 5 1.900 

  EN5/10B   12 7 2.660 

  EN5/10C   22 10 3.800 

  EN5/10D   7 0 0.000 

  EN5/10E   13 1 0.380 

F2   ABC 50     

  EN6   27 16 6.080 

  EN7   33 13 4.940 

  EN7-1   22 1 0.380 

  EN8   18 4 1.520 
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Feeder  Pole ID Conductor Pole Span (m) Nos. of  connections Power (kVA) 

F2-1   ABC 50     

  EN7/1   38 6 2.280 

  EN7/2   14 3 1.140 

  EN7/3   31 3 1.140 

  EN7/4   36 5 1.900 

  EN7/5   30 5 1.900 

  EN7/6   23 8 3.040 

  EN7/7   43 6 2.280 

  EN7/8   9 8 3.040 

  EN7/9   11 2 0.760 

  EN7/10   22 8 3.040 

F2-2   ABC 50     

  EN8/1   2 14 5.320 

  EN8/2   24 0 0.000 

  EN8/3   29 13 4.940 

      

F3   ABC 50     

  EN4/1   25 5 1.900 

  EN4   28 6 2.280 

  EN3-1   14 8 3.040 

  EN3   33 19 7.220 

  EN2-1   26 10 3.800 

  EN2   20 7 2.660 

  EN1   12 8 3.040 

  EN1A   10 5 1.900 

  EN1B   5 15 5.700 

  EN1C   15 3 1.140 

  EN1D   19 1 0.380 

  EN1E   24 1 0.380 

  EN1F   19 0 0.000 

  EN1G   23 7 2.660 

  EWA*2   27 0 0.000 

  EWA*1   15 0 0.000 

  EWA   7 0 0.000 

  EN1J   37 5 1.900 

  EN1K   18 0 0.000 

  EN1L   24 11 4.180 

F3-1   ABC 50     

  EN1F1   24 8 3.040 

  EN1F2   24 10 3.800 

F3-2   ABC 50     

  EN1H1   38 6 2.280 

Total 62   387 147.060 
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 Feeder 2 Transformer Details:  

Transformer ID  : AZ0203 

Capacity (kVA) : 160 

Base Year   : 2015 

Location   : Kotte 

Branch   : Kotte 

CSC   : Nawala 

ADMD (kVA)  : 0.41 

Power Factor   : 0.9 

Growth (%)   : 3 

Feeder  Pole ID Conductor Pole Span (m) Nos. of  connections Power (kVA) 

F1   ABC 70       

  EN15   0 2 0.820 

  EN15/1   12 8 3.280 

  EN15/2   18 2 0.820 

  EN15/3   22 1 0.410 

  EN15/4   24 5 2.050 

  EN15/5   9 3 1.230 

  EN15/6   26 7 2.870 

  EN15/7   33 4 1.640 

  EN15/8   16 1 0.410 

  EN15/9   20 7 2.870 

  EN16/1/7   32 0 0.000 

F1-1   ABC 50       

  EN15/7/1   6 11 4.510 

  EN15/7/2   24 7 2.870 

F2   ABC 70       

  EN14-1   26 6 2.460 

  EN14   18 8 3.280 

  EN14/1   13 0 0.000 

  EN14/1/1   3 0 0.000 

  EN13   9 8 3.280 

  EN12   38 2 0.820 

  EN11-2   7 12 4.920 

  EN11-1   15 5 2.050 

  EN11   22 10 4.100 

  EN10   25 4 1.640 

  EN9   19 0 0.000 

  EN8/1   30 0 0.000 

  EN8   2 3 1.230 

  EN8/2   24 0 0.000 

            

F2-2   ABC 50       

  EN11-2/1   42 0 0.000 

  EN11-2/2   13 8 3.280 

  EN11-2/3   26 11 4.510 

  EN11-2/4   7 9 3.690 
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Feeder  Pole ID Conductor Pole Span (m) Nos. of  connections Power (kVA) 

  EN11-2/5   29 6 2.460 

  EN11-2/6   31 2 0.820 

  EN11-2/6/1   29 2 0.820 

  EN11-2/6/2   6 0 0.000 

  EN11-2/6/3   20 9 3.690 

  EN11-2/6/4   21 6 2.460 

  EN11-2/6/5   40 4 1.640 

F2-2-1   ABC 50       

  EN11-2/3/1   28 11 4.510 

F2-2-2   ABC 50       

  EN11-2/5/1   27 6 2.460 

  EN11-2/5/2   27 0 0.000 

F2-2-3   ABC 50       

  EN11-2/7   10 8 3.280 

F2-2-4   ABC 50       

  EN11-2/6/2A   13 4 1.640 

  EN11-2/6/2B   34 3 1.230 

  EN11-2/6/2C   34 3 1.230 

  EN11-2/6/2D   7 6 2.460 

F2-3   ABC 50       

  EN9A   12 7 2.870 

  EN9B   28 1 0.410 

  EN9C   15 5 2.050 

F3   ABC 70       

  EN15-1   14 3 1.230 

  EN16   35 9 3.690 

  EN16/1   17 6 2.460 

  EN16/2   11 9 3.690 

  EN17   15 2 0.820 

F3-1   ABC 50       

  EN16A   14 10 4.100 

  EN16B   36 5 2.050 

  EN16C   38 7 2.870 

Total 57    278 113.98 

 

 Feeder 3 Transformer Details:  

Transformer ID  : AZ0221 

Capacity (kVA) : 250 

Base Year   : 2015 

Location   : Pitakotte 

Branch   : Kotte 

CSC   : Kotte 

ADMD (KVA) : 0.45 

Power Factor   : 0.90 

Growth (%)   : 3 
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Feeder  Pole ID Conductor Pole Span (m) Nos. of  connections Power (kVA) 

F1   ABC 50       

  EN45   0 8 3.600 

  EN45-1   34 5 2.250 

  EN46   12 23 10.350 

  EN46-1   17 14 6.300 

  EN47   26 10 4.500 

  EN47-1   29 7 3.150 

  EN48   31 2 0.900 

F1-1   ABC 50       

  EN45-1A   17 1 0.450 

  EN45-1B   38 7 3.150 

F1-2   ABC 50       

  EN47A   9 3 1.350 

  EN47B   28 3 1.350 

  EN47C   33 9 4.050 

  EN47D   36 10 4.500 

  EN47E   27 18 8.100 

  EN46F   24 14 6.300 

F1-3   ABC 50       

  EN47-1/1   26 10 4.500 

  EN47-1/2   30 2 0.900 

  EN47-1/3   19 10 4.500 

  EN47-1/4   20 17 7.650 

  EN47-1/5   35 7 3.150 

  EN47-1/6   21 3 1.350 

  EN47-1/7   13 5 2.250 

  EN47-1/8   33 3 1.350 

F1-4   ABC 50       

  EN47-1/5A   24 0 0.000 

F2   ABC 70       

  EN44-1   26 14 6.300 

  EN44   20 21 9.450 

  EN43   24 1 0.450 

  EN42   29 16 7.200 

  EN41   26 5 2.250 

  EN40   37 1 0.450 

F2-1   ABC 50       

  EN44-1/1   5 0 0.000 

  BUILD2   5 0 0.000 

F2-2   ABC 50       

  EN42A   19 1 0.450 

  EN42B   34 7 3.150 

  EN42C   33 1 0.450 

  EN42D   28 2 0.900 

  EN42E   21 5 2.250 

  EN42F   11 3 1.350 

  EN42G   26 9 4.050 

  EN42H   18 1 0.450 

  EN42J   22 5 2.250 

  EN42K   41 3 1.350 
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Feeder  Pole ID Conductor Pole Span (m) Nos. of  connections Power (kVA) 

  EN42L   16 1 0.450 

F2-3   ABC 70       

  EN41/1   48 0 0.000 

  EN41/2   7 11 4.950 

  EN41/3   37 4 1.800 

  EN41/4   33 8 3.600 

  EN41/5   12 2 0.900 

  EN41/6   18 5 2.250 

  EN41/7   14 11 4.950 

F2-4   ABC 50       

  EN40A   13 0 0.000 

Total 51    328 147.600 

 

 

 

 

 


