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                              Appendix 1A - Illumination Distribution alone the Galle Road section 

                                         
                                             Figure 1 – Lux distribution alone the Galle road with 30m span with 250W HPS lamps 
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                                                Figure 2 – Lux distribution alone the Galle road with 57m span with 250W HPS lamps 
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                                              Figure 3 – Lux distribution alone the Galle road with 30m span with 150W HPS lamps 
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                                           Appendix 1B – Illumination Distribution alone the Galle Road section                        

 

 
 

               

 

 

Illumination  Distribution  along Galle road with 57m span - 250W HPS

1 2 3 4 5 6 7 8 9 10 11 12 13
A 27.2 21.3 27.4 19 8.4 5.8 3.9 4.7 10.3 14.7 31 39.6 33.4
B 50.2 35.1 40.1 22.7 14.5 7.4 6.7 15.6 26.3 40.7 47.6 52.4 47.5
C 25.7 45 38.5 23.3 14.7 8.5 9.1 15.2 23.9 29.6 46.7 57 55.2
D 48 48.2 52.5 33.4 18 9 6.3 8.8 11.7 32.9 37.9 55.3 49
E 34.1 34 32.7 23 12.2 5.6 4.7 5.8 8.4 15.6 25 40 38.4

Average 26.7 Standered  Deviation 16.11
Maximum 57 Coefficient of Variation 0.60
Minimum 3.9
Avg./ Min. 6.8
Max./ Min. 14.6
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Illumination  Distribution  along Galle road with 30m span - 250W HPS

1 2 3 4 5 6 7

A 36 27 21 38 32 34 39
B 62.3 55.5 48.8 43.4 48.6 55.9 64.1
C 59.3 52.1 48.5 40 43.9 47 60.4
D 67 53.2 49.4 42.6 46 50.8 62.6
E 43 35.4 38.7 38.4 42.3 33.7 34.4

Average 45.6 Standered  Deviation 11.05
Maximum 67.0 Coefficient of Variation 0.24
Minimum 21.0
Avg./ Min. 2.2
Max. /Min. 3.2
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Illumination  Distribution  along Galle road with 30m span - 150W HPS

1 2 3 4 5 6

A 10 9 8 8 9 12
B 14 11 10 10 13 14
C 18 19 21 15 12 16
D 30 24 15 22 27 28
E 24 30 24 21 26 22
F 11 22 13 10 10 8

Average 16.6 Standered  Deviation 6.95
Maximum 30 Coefficient of Variation 0.42
Minimum 8
Avg./Min. 2.1
Max. /Min. 3.75
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Appendix  2 – Case study calculations      

      

 
Maintenance  Cost  Calculation - Incandescent Lamp 

       Average life time 
 

1000 Hours 
  Labour rate 

 
375.00 Rs./hr 

  Vehicle rate 
 

450.00 Rs./hr 
  Lamp annual operating time 4380 hrs 
  

       

 

                       
Lamp         Fixture 

  Item repairing frequency     (%) 100 1 % 
 Repairing time at field  (minutes) 10 30 minutes 
 Material cost 100.00 2000.00 Rs. 
 Total labour cost 137.50 412.50 Rs. 
 Total Item repair cost 237.50 2412.50 Rs. 
 Average item repair cost 237.50 24.13 Rs. 
 Avg.  annual item repair cost 1040.25 105.67 Rs. 
 Average life time  

 
0.23 4 Yrs 

 Average annual item cost 438.00 500.00 Rs. 
 

                    Total maintenance cost of lamp 1145.92 Rs. 
                  Total Annual cost of Lamp fitting 938.00 Rs. 
 

       Total labour cost  =  Repairing time at field *(Labour rate + vehicle cost) 
 Total item repair cost = Material cost + Total labour cost 

  Average item repair cost = Total item repair cost * Item repair frequency 
 Average annual item repair cost = Avg. item repair cost/Life time 
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Maintenance  Cost  Calculation - Fluorescent Lamp 

 

        Average life time 
 

5000 Hours 
   Labour rate 

 
375.00 Rs./hr 

   Vehicle rate 
 

450.00 Rs./hr 
   Lamp annual operating time 4380 hrs 
   

        

 

           
Lamp 

        
Starter 

        
Ballast 

        
Fixture 

 Item repairing frequency     (%) 100 40 30 7.5 % 
Repairing time at field 10 10 15 30 minutes 
Material cost 125.00 50.00 300.00 750.00 Rs. 
Total labour cost 137.50 137.50 206.25 412.50 Rs. 
Total Item repair cost 262.50 187.50 506.25 1162.50 Rs. 
Average item repair cost 262.50 75.00 151.88 87.19 Rs. 
Avg.  annual item repair cost 229.95 65.70 133.04 76.38 Rs. 
Average life time  

 
1.2 2 2 5 Yrs 

Average annual item cost 104.17 25.00 150.00 150.00 Rs. 

                     Total maintenance cost of lamp 505.07 Rs. 
               Total Annual cost of Lamp fitting 429.17 Rs. 
  

        Total labour cost  =  Repairing time at field *(Labour rate + vehicle cost) 
  Total item repair cost = Material cost + Total labour cost 

   Average item repair cost = Total item repair cost * Item repair frequency 
  Average annual item repair cost = Avg. item repair cost/Life time 
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       Maintenance  Cost  Calculation - Compact  Fluorescent Lamp 

       Average life time 
 

8000 Hours 
  Labour rate 

 
375.00 Rs./hr 

  Vehicle rate 
 

450.00 Rs./hr 
  Lamp annual operating time 4380 hrs 
  

       

 
      Lamp     Fixture 

  Item repairing frequency     (%) 100 1 % 
 Repairing time at field 15 30 minutes 
 Material cost 600.00 5000.00 Rs. 
 Total labour cost 206.25 412.50 Rs. 
 Total Item repair cost 806.25 5412.50 Rs. 
 Average item repair cost 806.25 54.13 Rs. 
 Avg.  annual item repair cost 441.42 29.63 Rs. 
 Average life time  

 
1.8 5 Yrs 

 Average annual item cost 328.50 1000.00 Rs. 
 

                    Total maintenance cost of lamp 471.06 Rs. 
              Total Annual cost of Lamp fitting 1328.50 Rs. 
 

       Total labour cost  =  Repairing time at field *(Labour rate + vehicle cost) 
 Total item repair cost = Material cost + Total labour cost 

  Average item repair cost = Total item repair cost * Item repair frequency 
 Average annual item repair cost = Avg. item repair cost/Life time 
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       Maintenance  Cost  Calculation - Mercury Vapour Lamp - 125W 

       Average life time 
 

5000 Hours 
  Labour rate 

 
375.00 Rs./hr 

  Vehicle rate 
 

450.00 Rs./hr 
  Lamp annual operating time 4380 hrs 
  

       
 

      Lamp     Ballast     Fixture 
 Item repairing frequency     (%) 100 15 2 % 

Repairing time at field 10 15 30 minutes 
Material cost 600.00 1500.00 10000.00 Rs. 
Total labour cost 137.50 206.25 412.50 Rs. 
Total Item repair cost 737.50 1706.25 10412.50 Rs. 
Average item repair cost 737.50 255.94 208.25 Rs. 
Avg.  annual item repair cost 646.05 224.20 182.43 Rs. 
Average life time  

 
1.14 3 5 Yrs 

Average annual item cost 525.60 500.00 2000.00 Rs. 

                    Total maintenance cost of lamp 1052.68 Rs. 
              Total Annual cost of Lamp fitting 3025.60 Rs. 
 

       Total labour cost  =  Repairing time at field *(Labour rate + vehicle cost) 
 Total item repair cost = Material cost + Total labour cost 

  Average item repair cost = Total item repair cost * Item repair frequency 
 Average annual item repair cost = Avg. item repair cost/Life time 
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       Maintenance  Cost  Calculation - Sodium Vapour Lamp - 250W 

       Average life time 
 

12000 Hours 
  Labour rate 

 
375.00 Rs./hr 

  Vehicle rate 
 

450.00 Rs./hr 
  Lamp annual operating time 4380 hrs 
  

       
 

        Lamp     Ballast     Fixture 
 Item repairing frequency     (%) 100 10 0.5 % 

Repairing time at field 15 15 40 minutes 
Material cost 2500.00 3000.00 12000.00 Rs. 
Total labour cost 206.25 206.25 550.00 Rs. 
Total Item repair cost 2706.25 3206.25 12550.00 Rs. 
Average item repair cost 2706.25 320.63 62.75 Rs. 
Avg.  annual item repair cost 987.78 117.03 22.90 Rs. 
Average life time  

 
2.74 3 5 Yrs 

Average annual item cost 912.50 1000.00 2400.00 Rs. 

                    Total maintenance cost of lamp 1127.71 Rs. 
              Total Annual cost of Lamp fitting 4312.50 Rs. 
 

       Total labour cost  =  Repairing time at field *(Labour rate + vehicle cost) 
 Total item repair cost = Material cost + Total labour cost 

  Average item repair cost = Total item repair cost * Item repair frequency 
 Average annual item repair cost = Avg. item repair cost/Life time 
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LED Fixture Maintenance Cost 

Assumptions
Failure  Rate (Before end of rated lamp life) 15 %
Annual  operating hours 4380 hrs/yr
Labour rate 375.00 Rs./hr
Vehicle rate 450.00 Rs./hr
Emergency replacement labour cost 1650.00 Rs
Routine service labour cost 206.25 Rs
Routine service cycle 3 yr

15W 28W 75W 132W
Warrenty and Replacement Frequency Details
Lamp fixture life time 50000 50000 50000 50000 hrs

11.4 11.4 11.4 11.4 yr
Manufacturer warrenty 3 3 3 3 yr
Annual probability of failure 1.41 1.41 1.41 1.41 %
Probability of failure outside of warrenty 11.29 11.29 11.29 11.29 %
Probability of failure within warrenty 4.18 4.18 4.18 4.18 %

Economic Details
Lamp fixture cost 5000.00 7500.00 45000.00 65000.00 Rs
Annual cost of failure outside of warrenty 65.77 90.50 461.41 659.23 Rs
Annual cost of failure within warrenty 6.04 6.04 6.04 6.04 Rs
Total annual cost of failure 71.82 96.55 467.45 665.27 Rs
Total annual cost of routine service 68.75 68.75 68.75 68.75 Rs

Average annual fittting repair cost 500.00 250.00
Total Annual Maintenance Cost 640.57 415.30 536.20 734.02 Rs per fixture

Annual Probability of failue
(1-(1-Failure rate)^(1/lamp life time))
Prob. Of failure outside of warrenty
(1-(1-Annual prob. Of failure)^(Lamp lifetime - Length of warrenty))
Prob. Of failure within  warrenty
(1-(1-Annual prob. Of failure)^ Length of warrenty)
Annual cost of failure outside of warrenty
(Emergency replacement cost + Lamp fixturte cost)*( Prob. Of failue outside of warrenty/Lamp lifetime)
Annual cost of failure within warrenty
(Emergency replacement cost )*( Prob. Of failue within warrenty/Lamp lifetime)
Annual cost of routine service
Routin service labour cost*(1/Routine service cycle)

LED   wattage
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Economic Analysis for replacement of existing lamps by LED

Lamp annual operating time 4380 hrs
Labour rate 375.00 Rs./hr
Vehicle rate 450.00 Rs./hr
Average number of hours of use per  Day 12.0 hrs
Price per KWH  for electricity          19.00 Rs.
Assumed CO2 emission per KWH in Kg 0.4 kg

Existing street lamps
Incandescent Fluorescent CFL Mercury 

Vapour
Sodium 
vapour

100 60 23 185 295 watt
Annual energy usage 438 262.8 100.74 810.3 1292.1 kWh

8322.00 4993.20 1914.06 15395.70 24549.90 Rs.
Annual maintenance  cost 1100.00 500.00 450.00 1000.00 1100.00 Rs.
Avg. annual Lamp cost 950.00 450.00 1400.00 3100.00 4300.00 Rs.

Equvivelent LED lamp fixture
15 28 15 75 132 watt

Annual energy usage 65.7 122.64 65.7 328.5 578.16 kWh
1248.30 2330.16 1248.30 6241.50 10985.04 Rs.

Annual maintenance  cost 650.00 450.00 650.00 550.00 750.00 Rs.
5000.00 7500.00 5000.00 45000.00 65000.00 Rs.

Costs and Savings
5000.00 7500.00 5000.00 45000.00 65000.00 Rs.

Annual energy saving 7073.70 2663.04 665.76 9154.20 13564.86 Rs.
Annual maintenance saving 450.00 50.00 -200.00 450.00 350.00 Rs.

Economic Evaluation
Simple Payback Period 0.66 2.76 10.74 4.69 4.67 Years

8.0 33.2 128.8 56.2 56.1 Mnths

15 15 15 15 15 %
9 9 9 9 9 %

10 10 10 10 10 yrs
Equivelent Discount rate 5.50 5.50 5.50 5.50 5.50 %/yr
Present Value Factor (PVF) 7.54 7.54 7.54 7.54 7.54

Net Present Value (NPV) 51698.36 12945.38 -1490.05 27376.94 39861.93 Rs

Incremental cost
Lamp fixture cost 
Simple pay back period
Incremental cost/(Annual energy saving + Annual maitenance saving)
Equivelent discount rate
(Real discount rate - Cost escallation)/(1 + Cost escallation)
Present Value Factor
(((1 + Eque. Discount rate)^Term of analysis) -1)/(Eque. Disc. Rate * ((1 + Eque. Disc. Rate)^Term of analysis))
Net Present Value
((Annual energy saving + Annual maint. Saving)*PVF) - Incremental cost

Real Discount Rate
Cost Escallation
Term of Analysis

Watts per lamp including ballast

Annual energy cost

Watts per lamp fixture

Annual energy cost

Lamp fixture cost 

Incremental cost
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Solar powered LED lamp Maintainance Cost 

Assumptions
Labour rate 375.00 Rs./hr
Vehicle rate 450.00 Rs./hr
Annual  operating hours 4380 hrs/yr

                                        Lamp component 

Lamp Battery
Solar 
panel

Control 
unit

Steel post & 
accessories

Warrenty and Replacement Frequency Details
Equipment Life time 50000 43800 219000 43800 219000 hrs

11.4 5 25 5 25 yr
Failure  Rate (Before end of rated life) 15 9 3 3 0.2 %
Emergency replacement labour cost 825 825 1650 412.50 3300 Rs
Routine service labour cost 275 137.50 275 137.50 68.75 Rs
Routine service cycle 2 0.5 2 0.5 2 yr
Manufacturer warrenty 3 3 5 2 5 yr
Annual probability of failure 1.41 1.87 0.12 0.61 0.01 %
Probability of failure outside of warrenty 11.29 3.70 2.41 1.81 0.16 %
Probability of failure within warrenty 4.18 5.50 0.61 1.21 0.04 %

Economic Details
Equipment  cost 45000 35000 115000 20000 30000 Rs
Annual cost of failure outside of warrenty 453.25 265.26 112.32 73.93 2.13 Rs
Annual cost of failure within warrenty 3.02 9.08 0.40 1.00 0.05 Rs
Total annual cost of failure 456.27 274.34 112.72 74.93 2.18 Rs
Total annual cost of routine service 137.5 275 137.5 275 34.375 Rs

Total Annual Maintainance Cost 593.77 549.34 250.22 349.93 36.56 Rs
1779.83 Rs per fixture

Annual Probability of failue
(1-(1-Failure rate)^(1/equipment life time))
Prob. Of failure outside of warrenty
(1-(1-Annual prob. Of failure)^(Equipment  lifetime - Length of warrenty))
Prob. Of failure within  warrenty
(1-(1-Annual prob. Of failure)^ Length of warrenty)
Annual cost of failure outside of warrenty
((Emergency replacement cost + Equipment  cost)*( Prob. Of failue outside of warrenty)/Equipment lifetime)
Annual cost of failure within warrenty
((Emergency replacement cost )*( Prob. Of failue within warrenty)/Equipment  lifetime)
Annual cost of routine service
Routine service labour cost*(1/Routine service cycle)
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Economic Analysis for replacement of existing lamps by Solar powered LED

Lamp annual operating time 4380 hrs
Labour rate 375.00 Rs./hr
Vehicle rate 450.00 Rs./hr
Average number of hours of use per  Day 12.0 hrs
Price per KWH  for electricity          19.00 Rs.
Assumed CO2 emission per KWH in Kg 0.4 kg

Existing street lamps
Incandescen

t
Fluorescent CFL Mercury 

Vapour
Sodium 
vapour

100 60 23 185 295 watt
Annual energy usage 438 262.8 100.74 810.3 1292.1 kWh

8322.00 4993.20 1914.06 15395.70 24549.90 Rs.
Annual maintenance  cost 1100.00 500.00 450.00 1000.00 1100.00 Rs.
Avg. annual Lamp cost 950.00 450.00 1400.00 3100.00 4300.00 Rs.

Equvivelent LED lamp fixture
15 28 15 75 132 watt

Annual energy usage 65.7 122.64 65.7 328.5 578.16 kWh
0 0 0 0 0 Rs.

Annual maintenance  cost 1200.00 1200.00 1200.00 1200.00 1780.00 Rs.
175000.00 175000.00 175000.00 250000.00 250000.00 Rs.

Costs and Savings
175000.00 175000.00 175000.00 250000.00 250000.00 Rs.

Annual energy saving 8322.00 4993.20 1914.06 15395.70 24549.90 Rs.
Annual maintenance saving -100.00 -700.00 -750.00 -200.00 -680.00 Rs.

Economic Evaluation
Simple Payback Period 21.28 40.76 150.34 16.45 10.47 Years

255.4 489.1 1804.0 197.4 125.7 Mnths

15 15 15 15 15 %
9 9 9 9 9 %

12 12 12 12 12 yrs
Equivelent Discount rate 5.50 5.50 5.50 5.50 5.50 %/yr
Present Value Factor (PVF) 8.62 8.62 8.62 8.62 8.62

Net Present Value (NPV) -104156.62 -138008.42 -164970.09 -119068.99 -44329.30 Rs.

Incremental cost
Lamp fixture cost 
Simple pay back period
Incremental cost/(Annual energy saving + Annual maitenance saving)
Equivelent discount rate
(Real discount rate - Cost escallation)/(1 + Cost escallation)
Present Value Factor
(((1 + Eque. Discount rate)^Term of analysis) -1)/(Eque. Disc. Rate * ((1 + Eque. Disc. Rate)^Term of analysis))
Net Present Value
((Annual energy saving + Annual maint. Saving)*PVF) - Incremental cost

Real Discount Rate
Cost Escallation                                 
Term of Analysis                           

Watts per lamp including ballast

Annual energy cost                                 

Watts per lamp                                       

Annual energy cost

Lamp fixture cost                              

Incremental cost                               
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             Appendix 3 - Energy savings by different controlling methods  

 

En
er

gy
 s

av
in

g 
by

 d
iff

er
en

t c
on

tr
ol

lin
g 

m
et

ho
ds

In
ca

nd
es

ce
nt

Fl
uo

re
sc

en
t

CF
L

M
er

cu
ry

 
Va

po
ur

So
di

um
 v

ap
ou

r
To

ta
l

N
o.

 o
f l

am
ps

 in
st

al
le

d 
   

   
   

   
   

   
   

   
   

   
   

   
   

  
33

02
4

84
82

5
12

05
67

13
30

44
16

63
5

38
80

95
N

os
To

ta
l w

at
ts

 p
er

 la
m

p 
   

   
   

   
   

   
   

   
   

   
   

   
   

   
 

10
0

60
23

18
5

34
5

W
at

t
To

ta
l p

ow
er

 c
on

su
m

pt
io

n 
   

   
   

   
   

   
   

   
   

   
   

33
02

.4
50

89
.5

27
73

.0
24

61
3

57
39

41
51

7
kW

h
En

er
gy

 u
sa

ge
 fr

om
 6

.0
0p

m
 - 

6.
00

am
39

62
9

61
07

4
33

27
6

29
53

58
68

86
9

49
82

06
kW

h
En

er
gy

 u
sa

ge
 fr

om
 5

.3
0p

m
 - 

7.
30

am
46

23
4

71
25

3
38

82
3

34
45

84
80

34
7

58
12

40
kW

h
En

er
gy

 u
sa

ge
 fr

om
 6

.1
5p

m
 - 

5.
45

am
37

97
8

58
52

9
31

89
0

28
30

51
65

99
9

47
74

47
kW

h
En

er
gy

 sa
vi

ng
 in

 u
sin

g 
ph

ot
oc

el
l

66
05

10
17

9
55

46
49

22
6

11
47

8
83

03
4

kW
h

En
er

gy
 sa

vi
ng

 in
 u

sin
g 

 ti
m

er
 

82
56

12
72

4
69

33
61

53
3

14
34

8
10

37
93

kW
h

N
o.

 o
f h

ou
rs

 sw
itc

he
d 

of
f d

ur
in

g 
ni

gh
t t

im
e

4
4

4
4

4
Pe

rc
en

ta
ge

 to
 b

e 
pa

rt
ia

lly
 sw

itc
he

d 
of

f
30

25
25

10
5

%
N

o.
 o

f u
ni

ts
 to

 b
e 

in
st

al
le

d 
   

   
   

   
   

   
   

   
  

99
07

21
20

6
30

14
2

13
30

4
83

2
75

39
1

kW
h

Re
du

ct
io

n 
of

 p
ow

er
 c

on
su

m
pt

io
n

99
1

12
72

69
3

24
61

28
7

57
05

kW
h

En
er

gy
 sa

vi
ng

 d
ur

in
g 

sw
itc

ed
 o

ff 
tim

e
39

63
50

90
27

73
98

45
11

48
22

81
8

kW
h

To
ta

l e
ne

rg
y 

sa
vi

ng
 b

y 
tim

er
 sw

itc
hi

ng
12

21
9

17
81

3
97

06
71

37
8

15
49

6
12

66
11

kW
h

%
 o

f t
ot

al
 e

ne
rg

y 
sa

vi
ng

 b
y 

tim
er

 sw
itc

hi
ng

26
.4

25
.0

25
.0

20
.7

19
.3

21
.8

An
nu

al
  e

ne
rg

y 
sa

vi
ng

 in
 u

sin
g 

ph
ot

oc
el

l
24

10
75

2
37

15
33

5
20

24
32

0
17

96
75

92
41

89
52

5
30

30
75

24
kW

h
An

nu
al

  e
ne

rg
y 

in
 u

sin
g 

 ti
m

er
30

13
44

0
46

44
16

9
25

30
40

0
22

45
94

90
52

36
90

6
37

88
44

05
kW

h
An

nu
al

  e
ne

rg
y 

in
 u

sin
g 

 p
ro

g.
 ti

m
er

44
59

89
1

65
01

83
6

35
42

56
0

26
05

30
09

56
55

85
8

46
21

31
54

kW
h



111 
 

 

 

 

 

 

 

 

 

 

Economic Analysis for street lighting control done by photocell & timers

Average number of hours of use per  Day 12.0 hrs
Price per KWH  for electricity          19.00 Rs.
Assumed CO2 emission per KWH in Kg 0.4 kg
No. of total lamps installed in year 2010 388095 nos
Annual maintenance cost for photocell 160.00 Rs.
Annual maintenance cost for Timer 200.00 Rs.
Annual maintenance cost for programmable Timer 220.00 Rs.
Total power consumption                       41.52 Mw
Total annual average energy consumption 204.58 GWh

Existing street lamps
Photocell 
switching

Timer switching Programmable 
timer switching

388095 388095 75391 Nos
Total daily energy saving units 83034 103793 126611 kWh

575840790.00 719804455.00 878047285.00 Rs.
Annual maintenance  cost 62095200.00 77619000.00 16586020.00 Rs.
Item cost                                                                         2000.00 5000.00 12000.00 Rs.
Item installation labour cost                            1200.00 1200.00 1200.00 Rs.

Costs and Savings
1241904000.00 2406189000.00 995161200.00 Rs.

575840790.00 719804455.00 878047285.00 Rs.
Annual maintenance cost 62095200.00 77619000.00 16586020.00 Rs.

Economic Evaluation
Simple Payback Period 2.42 3.75 1.16 Years

29.0 45.0 13.9 Months

No. of units to be installed

Annual energy saving                   

Incremental cost                                
Annual energy saving                             
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Economic Analysis for replacement of existing lamps by LED
     and street lighting control by photocell & timer

Lamp annual operating time              (5.3 0pm to 7.30am) - 14 hrs 4928 hrs
Lamp operating time with photocell (6.00pm to 6.00am)  -  12 hrs 4380 hrs
Lamp operating time with timer       (6.15pm to 5.45am)  -   11.5 hrs 4200 hrs
Price per KWH  for electricity          19.00 Rs.
Assumed CO2 emission per KWH in Kg 0.4 kg

Existing street lamps
Incandescent Fluorescent CFL Mercury 

Vapour
Sodium 
vapour

100 60 23 185 295 watt
Annual energy usage 492.8 295.68 113.344 911.68 1453.76 kWh

9363.20 5617.92 2153.54 17321.92 27621.44 Rs.
Annual maintenance  cost 1100.00 500.00 450.00 1000.00 1100.00 Rs.
Avg. annual Lamp cost 950.00 450.00 1400.00 3100.00 4300.00 Rs.

Equvivelent LED lamp fixture
15 28 15 75 132 watt

Annual energy usage - 14 hr 73.92 137.984 73.92 369.6 650.496 kWh
                                            -  12 hr 65.7 122.64 65.7 328.5 578.16 Rs.
                                            -  11.5 hr 63 117.6 63 315 554.4 Rs.

1404.48 2621.70 1404.48 7022.40 12359.42 Rs.
1248.30 2330.16 1248.30 6241.50 10985.04 Rs.
1197.00 2234.40 1197.00 5985.00 10533.60 Rs.

Annual maintenance  cost - lamp 650.00 450.00 650.00 550.00 750.00 Rs.
Annual maintenance  cost - pcell 160.00 160.00 160.00 160.00 160.00 Rs.
Annual maintenance  cost - timer 200.00 200.00 200.00 200.00 200.00 Rs.

5000.00 7500.00 5000.00 45000.00 65000.00 Rs.
Item Cost - Photocell 2000.00 2000.00 2000.00 2000.00 2000.00 Rs.
Item Cost - Timer                5000.00 5000.00 5000.00 5000.00 5000.00 Rs.
Item installation labour cost 1200.00 1200.00 1200.00 1200.00 1200.00 Rs.

Costs and Savings
5000.00 7500.00 5000.00 45000.00 65000.00 Rs.

Annual energy saving -14 hr 7958.72 2996.22 749.06 10299.52 15262.02 Rs.
Annual energy saving - 12hr 8114.90 3287.76 905.24 11080.42 16636.40 Rs.
Annual energy saving - 11.5hr 8166.20 3383.52 956.54 11336.92 17087.84 Rs.
Annual maintenance saving 450.00 50.00 -200.00 450.00 350.00 Rs.
Annual maint. Cost - Photocell 160.00 160.00 160.00 160.00 160.00 Rs.
Annual maint. Cost - Timer 200.00 200.00 200.00 200.00 200.00 Rs.

Economic Evaluation
Simple Payback Period 0.59 2.46 9.11 4.19 4.16 Years
  (Bulb replacing) 7.1 29.5 109.3 50.2 50.0 Mnths

Simple Payback Period 1.0 3.4 11.0 4.4 4.1 Years
  (photocell switching) 12.4 41.1 132.0 53.0 49.7 Mnths

Simple Payback Period 1.4 4.3 14.8 4.6 4.2 Years
  (Timer switching) 16.9 51.6 177.7 55.2 50.6 Mnths

15 15 15 15 15 %
9 9 9 9 9 %

10 10 10 10 10 yrs
Equivelent Discount rate 5.50 5.50 5.50 5.50 5.50 %/yr
Present Value Factor (PVF) 7.54 7.54 7.54 7.54 7.54

NPV - Bulb replacement 58367.84 15456.25 -862.33 36008.03 52651.65
NPV - photocell switching 52947.87 14070.70 -1383.93 35295.93 57165.62
NPV - timer switching 50033.03 11490.90 -4298.77 33927.47 57266.22

Incremental cost
Lamp fixture cost + Item cost
Simple pay back period
Incremental cost/(Annual energy saving + Annual maitenance saving)
Equivelent discount rate
(Real discount rate - Cost escallation)/(1 + Cost escallation)
Present Value Factor
(((1 + Eque. Discount rate)^Term of analysis) -1)/(Eque. Disc. Rate * ((1 + Eque. Disc. Rate)^Term of analysis))
Net Present Value
((Annual energy saving + Annual maint. Saving)*PVF) - Incremental cost

Watts per lamp including ballast

Annual energy cost

Watts per lamp fixture

Annual energy cost     - 14 hr  

Lamp fixture cost 

Real Discount Rate
Cost Escalation
Term of Analysis

Annual energy cost     - 12 hr  
Annual energy cost     - 11.5 hr  

Incremental cost
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 Appendix 4 – Circular for issuing Electricity Bill for street lights to Local Authorities
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Appendix 5 – Street lighting design simulation results 
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(1) -Luminance measurements – 250W GE Lighting HPS lamp ( 30m spacing) 
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(2) -Luminance measurements – 250W GE Lighting HPS lamp ( 57m spacing) 

 



122 

 

 

 

 



123 

 

 

 

 

 

 



124 

 

(3) - Luminance measurements – 111W Philips LED  lamp ( 30m spacing) 
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(4) - Luminance measurements – 111W Philips LED  lamp ( 57m spacing) 
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