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Chapter7 

Table 7.1 Fitted models and M A P E values using Double Exponential Smoothing: 

Day 
Before power 

Day 
a Y M A P E 

Cut 
N igh t 

a y M A P E 

A f te r power 
Day 

a Y M A P E 

Cut 
N igh t 

a y M A P E 

Sunday 0.20 0.10 1.883 0.10 0.10 0.840 0.10 0.10 0.510 0.10 0.10 5.480 

Monday 0.10 0.10 3.630 0.10 0.10 2.260 0.10 0.10 2.380 0.10 0.10 1.620 

Tuesday 0.10 0.10 5.480 0.10 0.10 4.850 0.10 0.10 3.070 0.30 0.10 1.570 

Wednesday 0.10 0.10 1.560 0.20 0.10 1.970 0.10 0.10 1.600 0.10 0.10 1.080 

Thursday 0.45 0.10 2.943 0.10 0.10 1.650 0.10 0.10 1.043 0.10 0.10 5.770 

Fr iday 0.20 0.10 1.290 0.30 0.10 1.470 0.10 0.10 1.730 0.10 0.10 0.510 

Saturday 0.20 0.10 0.823 0.10 0.10 1.190 0.10 0.10 1.840 0.10 0.10 1.000 

Results and Conclusions 

7.1 Introduction 

T o achieve the ma in object ive o f the study, to f i t an appropriate mode l for the da i ly day and 

night peak load forecast, two methods are used. Those methods are Doub le Exponent ia l 

Smooth ing and Box-Jenkins Approach for A R I M A Mode l i ng . B y using these methods 

(Chapter 5 and 6) for a l l the data sets, best f i t mode l was decided. To ver i fy the mode l , 

forecasted the values for last three periods using the f i t ted mode l . I t is also calculated the 

M A P E for those forecasted values. 

7.2 Results 

The results obtained using Doub le Exponent ia l Smooth ing is as fo l l ows : 
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The results obtained using A R I M A M o d e l i n g is as fo l l ows : 

Table 7.2 Fi t ted models and M A P E values Us ing A R I M A M o d e l i n g (Before power-cut ) : 

Day 
Day 

Fi t ted M o d e l M A P E 

N igh t 

Fi t ted M o d e l M A P E 

Saturday A R I M A ( 2 , 0 , 2 ) 1.00 A R I M A ( 1 , 1 , 2 ) 0.90 

Sunday A R I M A ( 1 , 1 , 2 ) 4.20 A R I M A ( 2 , 0 , 1 ) 2.04 

Monday A R I M A ( 2 , 0 , 2 ) 3.20 A R I M A ( 1,0,0) 2.32 

Tuesday A R I M A ( 2 , 0 , 2 ) 2.75 A R I M A ( 2 , 0 , 2 ) 3.98 

Wednesday A R I M A ( 1 , 0 , 1 ) 1.47 A R I M A ( 2 , 0 , 1 ) 2.46 

Thursday A R I M A ( 2 , 0 , 1 ) 3.50 A R I M A ( 0 , 1 , 2 ) 1.20 

Fr iday A R I M A (1 ,1 ,1 ) 2.53 A R I M A ( 1 , 1 , 2 ) 1.41 

Table 7.3 Fi t ted models and M A P E values Us ing A R I M A M o d e l i n g (A f te r power-cut ) : 

Day 
Day 

Fi t ted M o d e l M A P E 

N i g h t 

Fi t ted M o d e l M A P E 

Saturday A R I M A ( 1 , 0 , 2 ) 3.20 A R I M A ( 1,0,1) 2.03 

Sunday A R I M A ( 1 , 1 , 2 ) 7.68 A R I M A ( 2 , 0 , 2 ) 2.01 

Monday A R I M A ( 1 , 1 , 1 ) 6.30 A R I M A ( 0 , 1 , 2 ) 1.29 

Tuesday A R I M A ( 1,0,0) 7.00 A R I M A ( 0 , 0 , 1 ) 1.51 

Wednesday A R I M A ( 2 , 0 , 2 ) 1.47 A R I M A ( 2 , 1 , 2 ) 0.88 

Thursday A R I M A ( 1 , 1 , 1 ) 9.20 A R I M A ( 1,0,2) 4.79 

Fr iday A R I M A ( 1,0,1) 2.18 A R I M A ( 2 , 0 , 1 ) 1.93 

8 5 7 9 1 
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7.3 Conc lus ions 

In this section w e summarize the findings f r o m chapter 5 and 6. The t w o forecasting 

techniques, cal led A R I M A t ime series mode l ing and Doub le Exponent ia l smooth ing are 

used to analyze the da i ly day and night peak load i n Sri Lankan power system. I n order to 

check h o w w e l l implementat ions o f these t w o forecast ing techniques w o r k , these methods 

were appl ied to forecast the last three points o f each data set, as seen i n tables 7 . 1 , 7.2, and 

7.3 respectively. The error analyses are prov ided for comparat ive purpose. 

Table 7.4 Compar ison o f t w o techniques: (Before power-cut ) 

Day 
Day 

Technique M A P E 

N igh t 

Technique M A P E 

Saturday Doub le Exp . 
Smooth ing 

0.823 Doub le Exp . 
Smooth ing 

1.190 

A R I M A mode l ing 1.000 A R I M A mode l ing 0.900 

Sunday Doub le Exp. 
Smooth ing 

1.883 Doub le Exp . 
Smooth ing 

0.840 

A R I M A mode l ing 4.320 A R I M A mode l i ng 2.040 

Monday Doub le Exp. 
Smooth ing 

3.630 Doub le Exp . 
Smooth ing 

2.260 

A R I M A mode l ing 3.200 A R I M A mode l ing 2.320 

Tuesday Doub le Exp . 
Smooth ing 

5.480 Doub le Exp . 
Smooth ing 

4.850 

A R I M A mode l ing 2.750 A R I M A mode l ing 3.980 

Wednesday Doub le Exp . 
Smooth ing 

1.560 Doub le Exp . 
Smooth ing 

1.970 

A R I M A mode l ing 1.470 A R I M A mode l ing 2.460 

Thursday Doub le Exp . 
Smooth ing 

2.943 Doub le Exp . 
Smooth ing 

1.650 

A R I M A mode l ing 3.500 A R I M A mode l ing 1.200 

Fr iday Doub le Exp. 
Smooth ing 

1.290 Doub le Exp . 
Smooth ing 

1.470 

A R I M A mode l ing 2.530 A R I M A mode l ing 1.410 
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Table 7.5 Compar ison o f t w o techniques: (A f te r power-cut ) 

9 

Day 
Day 

Technique M A P E 

N i g h t 

Technique M A P E 

Saturday Doub le Exp. 
Smooth ing 

1.840 Doub le Exp. 
Smooth ing 

1.000 

A R I M A mode l ing 3.300 A R I M A mode l ing 2.030 

Sunday Doub le Exp. 
Smooth ing 

0.570 Doub le Exp . 
Smooth ing 

5.480 

A R I M A mode l ing 7.680 A R I M A mode l ing 2.010 

Monday Doub le Exp . 
Smooth ing 

2.380 Doub le Exp . 
Smooth ing 

1.620 

A R I M A mode l ing 6.300 A R I M A mode l ing 1.290 

Tuesday Doub le Exp. 
Smooth ing 

3.070 Doub le Exp . 
Smooth ing 

1.570 

A R I M A mode l ing 7.000 A R I M A mode l ing 1.570 

Wednesday Doub le Exp. 
Smooth ing 

1.600 Doub le Exp . 
Smooth ing 

1.080 

A R I M A mode l ing 1.470 A R I M A mode l ing 0.880 

Thursday Doub le Exp . 
Smooth ing 

1.043 Doub le Exp . 
Smooth ing 

5.770 

A R I M A mode l ing 9.200 A R I M A mode l ing 4.790 

Fr iday Doub le Exp . 
Smooth ing 

1.730 Doub le Exp . 
Smooth ing 

0.510 

A R I M A mode l ing 2.180 A R I M A mode l ing 1.930 

W h e n compar ing the t w o techniques, double exponent ial smooth ing and A R I M A mode l ing , 

before and after power-cut data, i t is clear that A R I M A mode l ing is more appropriate than 

double exponent ial smooth ing method. Bu t fo r some days M A P E value is lesser in double 

exponent ial smooth ing method. For th is , there can be many other reasons. So, what w e can 

suggest is, i n general, for Sunday and Fr iday double exponent ial smoothing method can be 

used. For other days, A R I M A mode l ing method can be used to forecast the future demand. 
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7.4 R e c o m m e n d a t i o n 

W e have on ly very f e w data after power-cut . I f w e have more data after power-cut , we 
cou ld have f i t better models. There can be many irregular factors that affected data. Due 
to those factors models can be changed. Bu t pract ical ly we can not consider those factors. 
So i t can be recommended that us ing some other technique, one can f i n d the best models 
and compare w i t h the above models. 



Appendix 1 
Saturday Data: 

Before 
power-cut 

Day Night 
Time M W Time M W 
6.30 807.60 19.30 1138.90 
7.00 786.40 19.30 1145.80 

7.00 712.90 20.00 1131.40 
6.30 813.10 20.00 1216.20 
7.00 762.30 20.00 1205.60 
7.00 712.40 20.00 1162.10 
7.00 776.20 20.00 1217.00 
7.00 727.80 20.00 1117.80 
6.30 771.80 20.00 1218.30 
7.00 760.60 20.00 1220.40 
6.30 818.05 20.00 1224.10 
6.30 772.50 20.00 1246.40 
6.30 788.20 19.30 1134.70 
6.30 821.20 19.30 1154.70 
6.30 811.90 20.00 1269.40 
6.30 635.80 20.00 1125.50 
11.00 774.90 19.30 1263.10 
11.00 814.53 20.00 1296.40 
11.30 775.30 20.00 1247.20 
11.00 831.30 20.00 1300.70 
11.30 785.70 20.00 1326.80 
11.30 743.90 20.00 1249.20 
11.30 729.30 20.00 1209.80 
11.30 723.60 20.00 1177.80 
11.00 633.60 20.00 1201.90 
11.30 745.00 20.00 1222.90 
6.30 665.50 20.00 1159.36 

11.00 735.80 20.00 1188.20 
11.30 760.00 20.00 1237.70 
11.30 764.70 20.00 1202.30 
11.30 774.60 20.00 1215.20 
6.30 711.80 20.00 1213.00 
11.00 772.30 20.00 1201.50 
11.30 806.10 20.00 1271.40 
11.30 759.10 20.00 1208.90 
11.30 800.70 20.00 1260.70 
11.30 765.70 20.00 1256.20 
12.00 790.80 19.30 1224.40 
11.00 806.90 19.30 1253.60 
11.30 798.90 19.30 1197.50 
12.00 787.90 19.30 1272.80 
11.30 797.30 19.30 1233.70 
12.00 785.90 19.30 1289.00 
6.30 815.60 19.30 1306.50 
6.30 741.50 19.30 1174.80 
11.30 837.90 19.00 1264.30 
6.30 779.30 19.30 1315.90 
6.30 816.00 19.30 1323.60 
11.30 822.30 19.30 1302.30 
6.30 822.40 19.30 1314.20 
9.00 790.30 19.30 1311.00 
11.00 770.40 19.30 1214.50 
11.30 813.50 19.30 1292.40 
7.00 830.90 20.00 1317.60 
7.00 817.70 19.30 1284.30 
7.00 818.30 20.00 1262.80 
7.00 818.94 20.00 1272.40 
7.00 786.40 20.00 1263.20 
7.00 784.80 19.30 1219.20 
6.30 797.30 20.00 1273.50 
6.30 786.10 20.00 1269.80 
6.30 749.50 20.00 1246.40 

6.30 808.10 20.00 1280.10 
6.30 824.90 20.00 1309.80 
6.30 821.30 20.00 1311.30 
6.30 776.70 20.00 1188.40 
6.00 989.90 20.00 1075.10 
6.30 768.60 20.00 1256.70 
11.30 757.50 20.00 1259.40 
11.30 783.30 20.00 1303.80 
11.30 813.00 20.00 1349.40 
12.00 774.30 20.00 1288.30 
11.00 727.70 20.00 1252.90 
6.30 785.50 20.00 1215.50 
1.30 788.00 20.00 1296.20 

11.30 777.50 20.00 1296.00 
11.00 773.30 20.00 1265.10 
11.30 786.00 20.00 1273.70 

After 
power-cut 

Day Night 
Time M W Time M W 
11.30 830.70 20.00 1258.70 
11.30 843.60 19.30 1233.30 
6.00 838.55 20.00 1185.30 
11.30 833.50 20.00 1249.00 
11.00 812.00 20.00 1268.80 
11.30 813.70 20.00 1234.20 
11.00 832.90 20.00 1260.90 
11.30 858.60 20.00 1291.50 
12.00 854.70 20.00 1271.80 
11.30 854.90 20.00 1253.10 
11.30 870.20 20.00 1234.40 
12.00 840.30 20.00 1268.40 
11.30 825.40 20.00 1228.50 
11.00 828.80 20.00 1287.10 
11.30 852.60 20.00 1258.30 
11.00 826.60 20.00 1258.50 
11.30 873.60 20.00 1290.90 
11.30 860.60 20.00 1283.10 



Sunday Data: 

Before power-cut 
Day Night 
Time M W Time M W 
6.30 807.60 19.30 1138.90 
7.00 786.40 19.30 1145.80 
7.00 712.90 20.00 1131.40 
6.30 813.10 20.00 1216.20 
7.00 762.30 20.00 1205.60 
7.00 712.40 20.00 1162.10 
7.00 776.20 20.00 1217.00 
7.00 727.80 20.00 1117.80 
6.30 771.80 20.00 1218.30 
7.00 760.60 20.00 1220.40 
6.30 818.05 20.00 1224.10 
6.30 772.50 20.00 1246.40 
6.30 788.20 19.30 1134.70 
6.30 821.20 19.30 1154.70 
6.30 811.90 20.00 1269.40 
6.30 635.80 20.00 1125.50 
11.00 774.90 19.30 1263.10 
11.00 814.53 20.00 1296.40 
11.30 775.30 20.00 1247.20 
11.00 831.30 20.00 1300.70 
11.30 785.70 20.00 1326.80 
11.30 743.90 20.00 1249.20 
11.30 729.30 20.00 1209.80 
11.30 723.60 20.00 1177.80 
11.00 633.60 20.00 1201.90 
11.30 745.00 20.00 1222.90 
6.30 665.50 20.00 1159.36 
11.00 735.80 20.00 1188.20 
11.30 760.00 20.00 1237.70 
11.30 764.70 20.00 1202.30 

11.30 774.60 20.00 1215.20 
6.30 711.80 20.00 1213.00 
11.00 772.30 20.00 1201.50 
11.30 806.10 20.00 1271.40 
11.30 759.10 20.00 1208.90 
11.30 800.70 20.00 1260.70 
11.30 765.70 20.00 1256.20 
12.00 790.80 19.30 1224.40 
11.00 806.90 19.30 1253.60 
11.30 798.90 19.30 1197.50 
12.00 787.90 19.30 1272.80 
11.30 797.30 19.30 1233.70 
12.00 785.90 19.30 1289.00 
6.30 815.60 19.30 1306.50 
6.30 741.50 19.30 1174.80 
11.30 837.90 19.00 1264.30 
6.30 779.30 19.30 1315.90 
6.30 816.00 19.30 1323.60 
11.30 822.30 19.30 1302.30 
6.30 822.40 19.30 1314.20 
9.00 790.30 19.30 1311.00 
11.00 770.40 19.30 1214.50 
11.30 813.50 19.30 1292.40 
7.00 830.90 20.00 1317.60 
7.00 817.70 19.30 1284.30 
7.00 818.30 20.00 1262.80 
7.00 818.94 20.00 1272.40 
7.00 786.40 20.00 1263.20 
7.00 784.80 19.30 1219.20 
6.30 797.30 20.00 1273.50 
6.30 786.10 20.00 1269.80 
6.30 749.50 20.00 1246.40 
6.30 808.10 20.00 1280.10 
6.30 824.90 20.00 1309.80 
6.30 821.30 20.00 1311.30 

6.30 776.70 20.00 1188.40 
6.00 989.90 20.00 1075.10 
6.30 768.60 20.00 1256.70 
11.30 757.50 20.00 1259.40 
11.30 783.30 20.00 1303.80 
11.30 813.00 20.00 1349.40 
12.00 774.30 20.00 1288.30 
11.00 727.70 20.00 1252.90 
6.30 785.50 20.00 1215.50 
1.30 788.00 20.00 1296.20 

11.30 777.50 20.00 1296.00 
11.00 773.30 20.00 1265.10 
11.30 786.00 20.00 1273.70 

After power-cut 
Day Night 

Time M W Time M W 
6.30 741.40 20.00 1193.40 
6.30 703.40 20.00 1220.90 
6.30 664.90 20.00 1227.30 
6.30 693.30 19.30 1199.10 
6.30 697.20 20.00 1205.30 
6.30 721.00 20.00 1185.40 
6.30 723.40 20.30 1256.70 
6.30 713.40 20.00 1209.10 
6.30 730.00 20.00 1197.40 
6.30 738.60 20.30 1229.70 
6.30 698.60 20.30 1214.20 
7.00 743.20 20.30 1253.80 
6.30 711.40 21.30 1001.70 
6.30 727.80 20.00 1258.60 
6.30 732.50 20.00 1272.70 
6.30 705.40 20.00 1250.70 

0 



M o n d a y D a t a : 

B e f o r e p o w e r - c u t 

D a y N i g h t 

T i m e M W T i m e M W 

6 . 3 0 8 2 6 . 5 0 1 9 . 3 0 1 2 6 4 . 0 0 

6 . 3 0 8 4 1 . 8 0 1 9 . 0 0 1 1 1 3 . 2 0 

6 . 3 0 8 3 6 . 1 0 1 9 . 3 0 1 2 2 9 . 3 0 

6 . 3 0 8 7 1 . 3 0 2 0 . 0 0 1 2 7 0 . 8 0 

6 . 3 0 8 1 0 . 5 0 2 0 . 0 0 1 2 5 6 . 6 0 

6 . 3 0 8 6 6 . 1 0 2 0 . 3 0 1 1 8 6 . 2 0 

6 . 3 0 8 7 2 . 4 0 2 0 . 0 0 1 2 6 4 . 4 0 

6 . 3 0 8 7 0 . 4 0 1 9 . 3 0 1 2 4 3 . 1 0 

6 . 3 0 8 9 5 . 7 0 2 0 . 0 0 1 2 4 6 . 3 0 

6 . 3 0 8 7 1 . 6 0 2 0 . 0 0 1 2 5 3 . 6 0 

6 . 3 0 9 0 6 . 0 0 1 9 . 3 0 1 2 7 4 . 5 0 

6 . 3 0 8 7 4 . 7 0 2 0 . 0 0 1 2 7 7 . 2 0 

6 . 3 0 8 9 0 . 8 0 2 0 . 0 0 1 2 1 6 . 8 0 

6 . 3 0 8 9 0 . 2 0 1 9 . 3 0 1 3 1 2 . 9 0 

6 . 3 0 7 9 7 . 1 0 2 0 . 0 0 1 2 9 0 . 1 0 

6 . 3 0 7 9 7 . 1 0 2 0 . 0 0 1 2 9 0 . 1 0 

6 . 3 0 6 7 9 . 1 0 2 0 . 0 0 1 1 9 7 . 7 0 

6 . 3 0 6 6 8 . 7 0 1 9 . 3 0 1 3 0 5 . 4 0 

6 . 3 0 8 5 0 . 1 0 2 0 . 0 0 1 1 9 3 . 8 0 

6 . 3 0 8 4 9 . 7 0 1 9 . 3 0 1 2 9 3 . 5 0 

6 . 3 0 8 1 4 . 9 0 2 0 . 0 0 1 3 2 7 . 1 0 

6 . 3 0 8 0 3 . 5 0 2 0 . 0 0 1 3 6 3 . 4 0 

6 . 3 0 8 0 1 . 1 0 2 0 . 0 0 1 3 2 8 . 1 0 

6 . 3 0 8 3 5 . 8 0 2 0 . 0 0 1 2 1 0 . 6 0 

6 . 3 0 7 9 8 . 9 0 2 0 . 0 0 1 2 3 9 . 9 0 

6 . 3 0 8 2 5 . 6 0 2 0 . 0 0 1 2 4 6 . 5 0 

6 . 3 0 8 3 2 . 9 0 2 0 . 0 0 1 2 7 2 . 7 0 

6 . 3 0 8 1 9 . 1 0 2 0 . 0 0 1 2 3 8 . 7 0 

6 . 3 0 6 3 9 . 0 0 2 0 . 0 0 1 2 5 0 . 7 0 

6 . 3 0 8 3 6 . 0 0 2 0 . 0 0 1 2 8 7 . 3 0 

6 . 3 0 8 5 4 . 2 0 2 0 . 0 0 1 3 0 1 . 5 0 

6 . 3 0 8 6 5 . 8 0 2 0 . 0 0 1 2 7 6 . 4 0 

6 . 3 0 8 3 8 . 2 0 2 0 . 0 0 1 2 4 5 . 3 0 

6 . 3 0 8 3 8 . 2 0 2 0 . 0 0 1 1 2 5 . 3 0 

6 . 3 0 8 7 7 . 9 0 2 0 . 0 0 1 3 0 9 . 9 0 

6 . 3 0 8 8 7 . 8 0 1 9 . 3 0 1 2 9 2 . 3 0 

6 . 3 0 8 8 9 . 7 0 2 0 . 3 0 1 2 2 5 . 4 0 

6 . 3 0 8 6 9 . 8 0 1 9 . 3 0 1 2 9 3 . 9 0 

6 . 3 0 8 8 3 . 3 0 1 9 . 3 0 1 2 8 8 . 4 0 

6 . 3 0 8 9 4 . 8 0 1 9 . 3 0 1 3 1 4 . 1 0 

6 . 3 0 8 6 4 . 9 0 1 9 . 3 0 1 2 8 9 . 4 0 

6 . 3 0 8 4 6 . 2 0 1 9 . 3 0 1 2 6 2 . 9 0 

6 . 3 0 8 8 2 . 8 0 1 9 . 3 0 1 2 8 9 . 4 0 

6 . 3 0 8 6 8 . 8 0 1 9 . 3 0 1 2 6 2 . 9 0 

6 . 3 0 9 2 7 . 7 0 1 9 . 3 0 1 3 7 0 . 5 0 

6 . 3 0 9 3 4 . 7 0 1 9 . 3 0 1 3 7 5 . 3 0 

6 . 3 0 8 7 6 . 0 0 1 9 . 3 0 1 3 4 5 . 4 0 

6 . 3 0 8 7 3 . 7 0 1 9 . 0 0 1 3 7 9 . 8 0 

6 . 3 0 8 9 3 . 0 0 2 0 . 0 0 1 3 7 5 . 2 0 

6 . 3 0 9 0 0 . 1 0 1 9 . 3 0 1 3 1 7 . 8 0 

6 . 3 0 9 0 8 . 9 0 1 9 . 3 0 1 3 6 0 . 7 0 

6 . 3 0 9 0 0 . 1 0 2 0 . 0 0 1 3 4 4 . 9 0 

6 . 3 0 9 3 3 . 0 0 1 9 . 3 0 1 3 5 3 . 7 0 

6 . 3 0 9 4 0 . 4 0 1 9 . 3 0 1 3 5 6 . 8 0 

6 . 3 0 9 2 0 . 9 0 1 9 . 3 0 1 2 2 4 . 8 0 

6 . 3 0 8 9 3 . 8 0 1 9 . 3 0 ! I 8 " ( ) 

6 . 3 0 6 0 2 . 4 0 1 9 . 3 0 1 3 4 3 . 8 0 

6 . 3 0 8 7 2 . 7 0 1 9 . 3 0 1 3 1 1 . 6 0 

6 . 3 0 8 6 6 . 1 0 1 9 . 3 0 1 3 6 1 . 3 0 

6 . 3 0 7 2 3 . 5 0 1 9 . 3 0 1 3 1 0 . 2 0 

6 . 3 0 8 9 4 . 0 0 2 0 . 0 0 1 2 9 0 . 6 0 

6 . 3 0 8 7 5 . 0 0 2 0 . 0 0 1 2 9 9 . 8 0 

6 . 3 0 8 6 2 . 0 0 2 0 . 0 0 1 2 7 8 . 7 0 

6 . 3 0 7 9 8 . 8 0 2 0 . 0 0 1 3 2 4 . 7 0 

6 . 3 0 8 6 1 . 7 0 2 0 . 0 0 1 3 1 0 . 3 0 

6 . 3 0 8 6 6 . 2 0 2 0 . 0 0 1 3 0 0 . 8 0 

6 . 3 0 8 7 9 . 3 0 2 0 . 0 0 1 3 2 9 . 2 0 

7 . 0 0 6 9 5 . 6 0 2 0 . 0 0 1 3 6 1 . 4 0 

1 1.00 8 7 0 . 8 0 2 0 . 0 0 1 2 8 4 . 3 0 

1 1 . 0 0 8 2 5 . 7 0 2 0 . 0 0 1 2 6 8 . 8 0 

1 1 . 0 0 8 7 0 . 5 0 1 9 . 3 0 1 1 4 0 . 5 0 

1 1 . 0 0 8 8 5 . 0 0 2 0 . 0 0 1 2 8 2 . 6 0 

1 1 . 3 0 8 4 2 . 7 0 1 9 . 3 0 1 2 8 1 . 7 0 

1 1 . 3 0 8 6 4 . 8 0 2 0 . 0 0 1 2 1 6 . 1 0 

1 1 . 3 0 8 2 0 . 1 0 2 0 . 0 0 1 3 5 6 . 5 0 

1 1 . 3 0 8 6 1 . 3 0 2 0 . 0 0 1 3 5 3 . 7 0 

1 1 . 3 0 8 4 8 . 3 0 2 0 . 0 0 1 3 4 6 . 0 0 

1 1 . 3 0 8 4 8 . 2 0 2 0 . 0 0 1 2 6 3 . 6 0 

1 1 . 3 0 8 0 3 . 7 0 2 0 . 0 0 1 2 8 1 . 2 0 

1 1 . 3 0 8 0 3 . 7 0 2 0 . 0 0 1 3 2 8 . 4 0 

1 1 . 3 0 8 6 0 . 8 0 2 0 . 0 0 1 3 2 6 . 8 0 

A f t e r p o w e r - c u t 

D a y N i g h t 

T i m e M W T i m e M W 

1 1 . 3 0 8 7 6 . 5 0 2 0 . 0 0 1 2 5 1 . 1 0 

1 2 . 0 0 8 7 4 . 7 0 1 9 . 3 0 1 3 0 5 . 0 0 

6 . 0 0 6 2 3 . 9 0 2 0 . 0 0 1 2 4 9 . 2 0 

1 1 . 3 0 8 6 1 . 2 0 2 0 . 0 0 1 3 3 8 . 7 0 

6 . 3 0 8 8 7 . 2 0 2 0 . 0 0 1 3 1 4 . 4 0 

1 1 . 0 0 8 6 9 . 7 0 2 0 . 0 0 1 3 0 8 . 3 0 

6 . 3 0 6 3 4 . 6 0 2 0 . 0 0 1 1 2 0 . 2 0 

1 1 . 0 0 9 1 8 . 7 0 2 0 . 0 0 1 3 1 8 . 1 0 

1 1 . 3 0 9 2 7 . 9 0 2 0 . 0 0 1 3 1 6 . 3 0 

1 2 . 0 0 9 1 4 . 2 0 2 0 . 0 0 1 3 0 6 . 2 0 

1 1 . 0 0 8 6 6 . 1 0 2 0 . 0 0 1 2 6 2 . 4 0 

1 1 . 3 0 9 2 6 . 6 0 2 0 . 0 0 1 3 1 6 . 6 0 

1 2 . 0 0 9 3 2 . 9 0 2 0 . 0 0 1 3 0 2 . 2 0 

1 1 . 3 0 9 5 0 . 3 0 2 0 . 0 0 1 3 4 3 . 3 0 

1 1 . 3 0 9 3 0 . 8 0 2 0 . 0 0 1 3 2 9 . 4 0 

1 1 . 3 0 9 3 6 . 0 0 1 9 . 3 0 1 3 0 3 . 4 0 

1 1 . 0 0 9 0 5 . 0 0 1 9 . 3 0 1 3 7 0 . 3 0 

1 1 . 3 0 9 4 6 . 6 0 1 9 . 3 0 1 3 2 8 . 6 0 



Tuesday Data: 

Before power-cut 
Day Night 
Time M W Time M W 
6.30 846.00 19.30 1275.00 
6.30 874.50 19.30 1274.90 
6.30 868.10 20.00 1250.10 
6.30 877.30 20.00 1224.50 
6.30 884.80 20.00 1245.00 
6.30 899.60 20.30 1240.30 
6.30 883.90 20.00 1262.40 
6.30 915.00 19.30 1244.34 
6.30 902.60 19.30 1277.50 
6.30 901.40 19.30 1267.00 
6.30 912.12 20.00 1286.30 
6.30 897.60 20.00 1309.80 
6.30 908.40 20.00 1287.00 
6.30 890.20 19.30 1312.90 
6.30 762.90 20.00 1216.60 
6.30 672.60 20.00 1079.30 
6.30 810.10 19.30 1336.10 
11.30 853.60 20.00 1336.90 
6.00 877.60 19.30 1315.70 
6.30 886.00 20.00 1327.10 
6.30 839.10 20.00 1357.80 
6.30 867.40 19.30 1308.40 
11.30 705.30 20.00 1205.30 
6.30 843.71 20.00 1257.60 
6.30 838.80 20.00 1284.70 
6.30 851.90 20.00 1243.00 
6.30 840.60 20.00 1241.60 
6.30 828.30 20.00 1265.90 
6.30 869.20 20.00 1296.50 
6.30 880.50 20.00 1303.30 

11.00 868.60 20.00 1300.20 
11.30 769.80 20.00 1202.80 
12.00 808.90 20.00 1262.80 
11.00 870.10 20.00 1303.50 
6.30 873.00 19.30 1309.40 
6.30 888.70 19.30 1302.50 
6.30 876.90 19.30 1301.90 
6.30 833.30 19.30 1296.40 
6.30 883.80 19.30 1357.20 
6.30 886.10 19.30 1330.20 
6.30 718.00 19.30 1160.80 
6.30 893.40 19.30 1359.00 
11.30 882.40 19.30 1348.40 
6.30 871.30 19.30 1370.90 
6.30 918.10 19.30 1206.90 
6.30 897.40 19.30 1373.00 
6.30 886.80 19.30 1334.50 
6.30 900.90 19.00 1335.80 
6.30 916.50 19.30 1370.00 
11.30 904.00 19.30 1274.40 
11.00 918.00 19.30 1356.90 
10.30 793.30 19.30 1132.40 
6.30 868.70 19.30 1315.20 
7.00 712.00 19.30 1229.30 
6.30 923.10 19.30 1346.10 
7.00 933.60 19.30 1330.20 
7.00 856.60 20.00 1330.30 
6.30 922.70 20.00 1286.70 
6.30 910.00 20.00 1320.00 
6.30 939.30 20.00 1286.60 
6.30 938.50 20.00 1338.80 
6.30 829.50 19.30 1298.70 
6.30 931.40 20.30 1313.30 
6.30 993.50 20.00 1328.30 
6.30 960.80 20.00 1350.50 

6.30 941.30 19.30 1292.20 
6.30 833.30 20.00 1254.50 
6.30 867.60 20.00 1126.60 
6.30 907.00 20.00 1318.50 
6.30 658.60 20.00 1194.70 
6.30 586.60 20.00 1314.50 
6.30 914.60 20.00 1391.80 
6.30 896.80 20.00 1364.70 
6.30 869.00 20.00 1269.10 
6.30 676.10 20.00 1164.30 
6.30 876.10 20.00 1332.00 
6.30 891.30 20.00 1349.30 
6.30 880.80 20.30 1345.40 

After power-cut 
Day Night 

Time M W Time M W 
11.30 880.10 20.00 1311.00 
11.30 916.40 20.00 1318.80 
12.00 842.60 20.00 1362.10 
11.30 882.70 20.00 1340.00 
6.30 886.50 20.00 1298.40 
6.30 884.50 20.00 1325.60 
11.00 850.70 20.00 1321.70 
11.30 916.60 20.00 1346.20 
6.30 917.90 20.00 1332.60 
11.30 939.10 20.00 1331.00 
6.30 708.80 20.00 1178.20 
6.30 908.90 20.00 1321.50 
11.00 940.70 20.00 1331.80 
11.30 950.80 20.00 1370.20 
11.00 961.40 20.00 1336.00 
11.30 939.30 20.00 1355.00 
11.30 948.50 19.30 1349.00 

# 



Wednesday Data: 

Before power-cut 
Day Night 
Time M W Time M W 
6.30 874.20 19.30 1274.70 
6.30 909.60 19.30 1206.40 
6.30 888.80 19.30 1264.00 
6.30 886.80 20.00 1257.20 
6.30 913.50 19.30 1226.30 
6.30 915.00 20.00 1273.50 
6.30 921.10 19.30 1247.90 
6.30 907.10 20.00 1366.20 
6.30 926.70 20.00 1281.70 
6.30 934.40 20.00 1282.70 
6.30 933.50 20.00 1288.40 
6.30 886.70 19.30 1311.20 
6.30 922.30 20.00 1286.20 
6.30 920.40 19.30 1247.20 
6.30 626.90 20.00 1175.90 
12.00 801.20 19.30 1206.40 
6.30 861.20 20.00 1308.40 
6.30 888.90 20.00 1277.30 
6.30 896.50 20.00 1310.60 
6.00 747.30 20.00 1250.00 
6.30 881.60 20.00 1342.70 
6.30 850.90 20.00 1267.90 
6.30 773.60 20.00 1199.00 
6.30 842.80 20.00 1245.70 
6.30 848.30 20.00 1272.00 
6.30 861.50 20.00 1247.70 
6.30 846.80 20.00 1254.10 
6.30 848.90 20.00 1259.30 
6.30 884.30 20.00 1312.90 
6.30 876.00 20.00 1313.80 

11.30 866.50 20.00 1275.30 
11.30 830.10 20.00 1235.00 
11.30 854.50 20.00 1290.00 
11.30 871.00 20.00 1278.60 
6.30 894.20 20.00 1309.10 
6.30 898.90 20.00 1320.10 
6.30 715.80 20.00 1208.80 
6.30 866.50 19.30 1303.70 
6.30 895.80 19.30 1314.10 
6.30 899.70 19.30 1321.20 
6.30 714.40 19.30 1166.40 
6.30 904.50 19.30 1354.70 
6.30 897.00 19.30 1342.30 
6.30 905.70 19.00 1366.30 
6.30 915.80 19.30 1324.10 
6.30 936.20 19.30 1370.40 
6.30 904.80 19.30 1368.70 
6.30 912.20 19.30 1375.80 
11.00 893.60 19.30 1365.00 
11.30 891.50 19.30 1372.30 
10.00 896.90 19.30 1375.90 
12.00 716.30 20.00 1145.10 
6.30 917.80 19.30 1339.10 
6.30 900.10 19.30 1364.80 
6.30 949.50 19.30 1307.20 
6.30 972.90 19.30 1306.80 
6.30 962.10 20.00 1352.10 
7.00 726.10 20.00 1198.50 
6.30 938.70 20.00 1308.80 
11.30 810.00 20.00 1279.00 
6.30 954.30 20.00 1329.40 
6.30 949.00 20.00 1325.80 
6.30 936.20 20.00 1341.80 
6.30 965.50 20.00 1318.20 
6.30 946.00 20.00 1356.60 

m 

6.30 935.30 19.30 1270.90 
6.30 795.60 20.00 1239.50 
6.30 736.40 19.30 1141.80 
6.30 915.30 19.30 1292.10 
6.30 828.80 20.00 1304.20 
11.00 764.30 20.00 1395.30 
6.00 906.00 20.00 1349.40 
6.30 904.70 19.30 1339.60 
6.30 891.20 20.00 1303.50 
6.30 803.90 20.00 1326.50 
6.30 875.20 20.00 1337.60 
6.30 890.00 20.00 1354.30 
6.30 889.20 20.00 1334.50 

After power-cut 
Day Night 

Time M W Time M W 
11.00 900.60 20.00 1311.50 
6.30 917.20 20.00 1310.90 
6.30 845.00 20.00 1399.50 
11.00 899.80 20.00 1336.90 
6.30 855.20 20.00 1286.20 
6.30 904.00 20.00 1300.40 
11.30 902.80 20.00 1330.10 
11.00 933.00 20.00 1357.30 
6.30 915.40 20.00 1334.50 
11.30 923.50 20.00 1332.10 
11.30 894.10 20.00 1304.50 
11.00 908.40 20.00 1277.20 
11.00 918.50 20.00 1308.90 
11.30 945.80 20.00 1351.10 
11.30 966.50 19.30 1330.00 
11.30 948.30 19.30 1328.30 
11.00 958.10 19.30 1357.40 



Thursday Data: 

Before power-cut 

Day Night 
Time M W Time M W 
6.30 853.80 20.00 1267.80 
6.30 870.00 19.30 1226.90 
7.00 962.90 20.00 1163.20 
6.30 879.80 20.00 1275.70 
6.30 872.70 19.30 1211.70 
6.30 918.10 20.00 1268.20 
6.30 902.50 20.00 1257.60 
6.30 914.00 20.00 1268.40 
6.30 931.10 20.00 1282.50 
6.30 932.00 19.30 1234.80 
6.30 913.40 20.00 1278.90 
6.30 916.20 19.30 1216.90 
6.30 946.10 20.00 1319.10 
6.30 908.82 20.00 1293.80 
6.30 669.40 20.00 1222.50 
11.30 846.20 20.00 1276.10 
6.30 880.50 19.30 1291.20 
11.30 834.00 20.00 1289.20 
6.30 888.90 20.00 1310.60 
6.00 638.00 20.00 1286.50 
6.30 897.70 20.00 1342.70 
6.30 851.90 20.00 1232.60 
6.30 782.11 20.00 1215.90 
6.30 676.70 20.00 1163.40 
6.30 852.00 20.00 1255.30 
6.30 854.10 20.00 1226.70 
6.30 854.40 20.00 1236.30 
6.30 850.50 20.00 1282.40 
6.30 887.70 20.00 1297.40 
6.30 865.60 20.00 1273.50 

11.00 839.70 20.00 1271.90 
11.00 830.20 20.00 1263.00 
11.30 844.40 20.00 1300.00 
11.30 851.70 19.30 1305.95 
6.30 874.60 20.00 1311.90 
6.30 893.80 20.00 1312.10 
6.30 853.60 19.30 1277.90 
6.30 874.60 19.30 1293.40 
6.30 886.60 19.30 1338.60 
6.30 903.40 20.00 1314.30 
6.30 829.40 19.30 1340.10 
6.30 904.50 19.30 1365.90 
10.30 820.60 19.30 1343.30 
6.30 902.50 19.30 1362.10 
6.30 916.90 19.30 1305.30 
6.30 931.20 19.30 1393.70 
6.30 917.20 19.30 1380.30 
11.30 902.30 19.30 1375.80 
6.30 915.20 19.30 1371.80 
11.30 882.80 19.30 1372.30 
11.00 890.60 19.30 1348.10 
11.30 771.80 19.30 1230.00 
6.30 930.60 20.00 1324.80 
6.30 953.80 19.30 1360.70 
6.30 940.10 19.30 1311.14 
6.30 961.80 19.30 1315.40 
6.30 959.20 19.30 1267.00 
6.30 902.70 20.00 1314.70 
6.30 936.80 19.30 1248.40 
6.30 953.70 20.00 1300.50 
6.30 952.70 20.00 1335.10 
6.30 938.60 20.00 1312.90 
6.30 966.20 20.00 1330.10 
6.30 953.70 20.00 1362.50 
6.30 928.10 20.00 1333.90 

6.30 936.30 20.00 1256.00 
6.30 746.60 20.00 1192.40 
6.30 759.50 20.00 1192.80 
6.30 902.90 19.30 1273.70 
6.30 906.20 20.00 1341.50 
6.30 896.30 20.00 1432.10 
6.30 919.80 20.00 1350.00 
6.30 894.00 20.00 1364.00 
6.30 863.00 19.30 1332.30 
6.30 861.60 20.00 1325.30 
6.30 878.70 20.00 1345.90 
6.30 911.90 20.00 1345.20 
6.30 886.90 20.00 1313.50 

After power-cut 
Day Night 

Time M W Time M W 
11.00 913.10 20.00 1326.00 
6.30 906.30 20.00 1319.80 
6.30 908.30 20.00 1391.50 
6.30 887.50 19.30 1219.20 
6.30 858.30 20.00 1277.30 
6.30 910.40 20.00 1303.00 
11.00 920.60 20.00 1338.80 
11.30 938.40 20.00 1336.10 
6.30 934.00 20.00 1341.20 
6.30 930.70 20.00 1314.50 
11.30 927.70 20.00 1353.60 
11.30 885.00 20.00 1290.00 
11.30 902.50 20.00 1320.00 
11.30 925.90 20.00 1338.20 
6.30 751.30 20.00 1196.40 
11.30 931.80 20.00 1365.40 
11.30 955.60 20.00 1377.60 



Before power-cut 
Friday Data: 

Day Night 
Time M W Time M W 
6.30 837.70 19.30 1205.40 
6.30 875.40 19.30 1230.40 
6.30 4.80 19.30 1267.20 
6.30 881.30 20.00 1251.10 
7.00 681.50 20.00 1073.30 
7.00 839.66 20.00 1246.50 
6.30 898.10 20.00 1194.60 
6.30 895.40 20.00 1261.30 
6.30 918.70 20.00 1209.80 
6.30 927.70 20.00 1253.80 
6.30 823.48 20.00 1267.30 
6.30 896.00 20.00 1216.30 
6.30 919.50 20.00 1319.10 
6.30 906.30 19.30 1237.90 
6.30 624.10 20.00 1135.80 
11.30 790.00 20.00 1222.30 
11.30 881.10 20.00 1317.60 
6.30 861.70 19.30 1282.00 
6.30 870.00 20.00 1321.00 
11.30 775.36 20.00 1351.80 
6.30 871.70 20.00 1292.00 
6.30 766.20 20.00 1249.70 
6.30 818.70 20.00 1227.60 
6.30 644.10 20.00 1108.40 
6.30 836.33 20.00 1264.30 
6.30 824.30 20.00 1199.20 
6.30 825.10 20.00 1242.00 
6.30 854.90 20.00 1258.20 
6.30 875.40 20.00 1285.40 
6.30 875.20 20.00 1267.00 
11.30 857.10 20.00 1278.50 

11.30 849.10 20.00 1286.00 
11.00 881.70 20.00 1284.50 
11.30 849.40 20.00 1168.70 
6.30 884.40 20.30 1265.70 
6.30 892.60 19.30 1327.30 
6.30 867.10 19.30 1295.10 
6.30 866.80 20.00 1287.20 
6.30 892.40 19.30 1317.50 
19.00 895.20 19.30 1264.60 
11.00 815.20 19.30 1228.10 
6.30 901.50 19.30 1373.80 
11.00 857.10 19.30 1315.30 
6.30 901.90 19.30 1310.40 
6.30 903.80 19.30 1296.70 
6.30 930.20 19.30 1335.90 
6.30 926.70 19.00 1370.80 
6.30 905.50 19.30 1354.70 
6.30 911.90 19.30 1359.70 
11.30 881.70 19.30 1364.10 
9.00 872.80 19.30 1387.20 
11.00 815.60 19.30 1280.30 
6.30 913.40 6.30 1333.10 
6.30 940.10 19.30 1315.30 
6.30 945.70 19.30 1339.60 
7.00 932.60 19.30 1307.50 
6.30 937.20 19.30 1271.30 
6.30 911.70 20.00 1291.40 
6.30 925.90 19.30 1237.10 
6.30 927.60 20.00 1321.20 
6.30 935.90 20.00 1311.70 
6.30 745.80 20.00 1206.90 
6.30 950.00 19.30 1325.60 
6.30 964.40 20.00 1334.90 
6.30 950.70 20.00 1311.30 
6.30 919.60 19.30 1145.60 

6.30 686.20 20.00 1141.60 
6.30 790.40 20.00 1252.30 
6.30 902.40 19.30 1268.10 
6.30 882.10 20.00 1285.20 
6.30 915.40 20.00 1388.20 
6.30 906.70 20.00 1307.00 
6.30 881.10 20.00 1344.30 
6.30 891.00 20.00 1325.80 
6.30 852.80 20.00 1302.10 
6.30 874.90 20.30 1312.40 
6.30 895.80 20.00 1321.50 
6.30 901.70 20.00 1273.70 

After power-cut 
Day Night 
Time M W Time M W 
11.00 907.00 19.30 1197.30 
11.30 888.50 20.00 1288.50 
11.00 891.00 20.00 1265.30 
6.30 890.10 20.00 1336.50 
6.30 856.20 20.00 1265.80 
11.00 875.50 20.00 1259.10 
6.30 889.60 20.00 1303.50 
11.30 914.70 20.00 1336.40 
11.00 921.90 20.00 1301.10 
11.00 925.20 20.00 1290.50 
11.30 926.20 20.00 1300.00 
11.30 921.30 20.00 1300.80 
11.30 899.80 20.00 1287.40 
11.30 947.20 20.00 1318.00 
11.30 938.50 20.00 1283.80 
12.00 939.10 20.00 1317.40 
11.00 915.30 20.00 1334.90 
11.00 965.80 20.00 1318.30 
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