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Life Cycle Cost Analysis_.
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U@n%' 20 Vear recurring costs

=Vel U, ate which technology LED or
r uctlon Emerges
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.I_—;f’_’s"sumptlons

_No Ballast, Photo Electric Cell or other
costs are considered in this analysis




Data

Lamp & Fixture Costs (Material Only)
Lamp Cost

Lamp Life (Hours)

Monthly Energy Rate

Lamp Disposal Fee

Lamp Replacement Cost (Incl Labor)

Calculations

Annual Energy Costs

Years to Replace Lamp

No. of Lamp Replacements in 20 years
Lamp Replacement Inflation Factor
Life Cycle Costs

Initial Cost of Fixture (Matl & Labor)

20 Year Energy Costs (with Inflation)
20 Year Lamp Maintenance Costs

20 Year Life Cycle Costs
Annual LC Costs

180 Watt

LPS

$ 550.00
$ 25.00

15,000
$ 9.89
$ 4.50
$ 52.68

$ 118.68
3.61

5.5

7.38

$ 589
$ 3107
$ 389
$ 4,085
$

204
180 Watt

LPS

¥ ¥ PP »

250 Watt

HPS

175.00
17.50
24,000
13.16
3.50
4417

157.92
5.77
3.5

476

214
4,135
210

4,559

228
250 Watt

HPS

165 Watt
Induction
$  515.00
$  100.00
100,000
$ 6.59
$ 25.00
$ 14817
$ 79.08
24.04
0.83
1.36
$ 554
$ 2,071
$ 202
$ 2,827
$ 141
165 Watt
Induction

198 Watt
LED
$  1,071.00
$ 900.00
50,000
$ 7.91
$ 7.50
$ 93067
$ 94.92
12.02
166
2.43
$ 1,110
$ 2,485
$ 2,264
$ 5,860
$ 293
198 Watt
LED




Calculate Lamp Replacement Costs

e | amp Life Determines Frequency of
Changes

® Cost of Lamps are Weighted by
Inflation

® End of 20 Year Period Identified by
Fractional Lamp Life



‘ Street Lighting 20 Year Economic Life Cycle Analysis

+* 150 Watt 250 Watt
£  Data HPS HPS
2 Lamp & Fixture Costs (Material Only) $ 150.00 $ 175.00
3 Lamp Cost $ 15.00 $ 17.50
Bl Lamp Life (Hours) 24,000 24,000
5 Monthly Energy Rate $ 8.09 $ 13.16
6 Lamp Disposal Fee $ 3.00 $ 3.50
7 Lamp Replacement Cost (Incl Labor) $ 41.17 $ 4417
Calculations
8 Annual Use (Hours/Year) 4160 4160
9  Annual Energy Costs $ 97.08 $ 157.92
10 Years to Replace Lamp (5.77) 5.77
11 No. of Lamp Replacements in 20 years 35 - ="
12 Lamp Replacement Inflation Factor 4.76 (\,4.76)
13 Life Cycle Costs
14 |nitial Cost of Fixture (Matl & Labor) $ 189 $ 214
15 20 Year Energy Costs (No Inflation) $ 1,942 $ 3,158
16 20 Year Energy Costs (with Inflation) $ 2,542 $ 4,135
17 20 Year Lamp Maintenance Costs $ 196 $ 210
18 20 Year Life Cycle Costs $ 2,927 $ 4,559
19 Annual LC Costs $ 146 $ 228
Inflation Factor 150 Watt 250 Watt

2.5% HPS HPS




20 Yr Lamp Life Cycle Costs:

¢20 year Lamp Maintenance cost IS
the product of;

EamprREPIGCEMENEOSHRIUSE
IGIUEEN IOl

*Lamp Replacement Inflation
Factor”

-Inflation Rate
Compound Interest Formula

— —rxt
FV = PV x 1+m




~

An Lal
Inflaton 2.5%
Rate

Low Pressure Sodium

Lamp Life 15,000 Hrs
Annual Burn 4160 Hrs
LLamp Life 3.61 Yrs

Replacement

Nnper =1
pymt o (o)
P\ $ 1.00
Year Mult Factor
1 1.025
2 1.051
3 1.077
4 1.104
5 1.131
6 1.160
7 1.189
8 1.218
o 1.249
10 1.280
11 1.312
12 1.345
13 1.379
14 1.413
15 1.448
16 1.485
17 1.522
18 1.560
19 1.599
20 1.639
AVG 1.309

Lamp Inflation Factors

Count Factor
1 1.077

1 1.189

1 1.280

1 1.413

1 1.522
0.55 0.896
555 7.38

# of Inflation

Lambps Factor



_ Lamp Inflation Factor

SRS o Identlfl—?ﬁr EaCh Lamp

..a-—

S=0r \ ar 20, account for the partial
UL mption of the lamp with a
= @ecimal or fraction.

—-:'_-f -:

-OLamp Inflation Factor considers
Lamp Life and Inflated

e[ amp Factor = Maintenance Factor



Replacement

Year Mult Factor Year Count Factor
1 1.025 1
2 1.051 2
3 1.077 3 1 1.0977
4 1.104 4
5 1.131 5
6 1.160 6
7 1.189 7 1 1.189
8 1.218 8
9 1.249 9
10 1.280 10 1 1.280
11 1.312 11
12 1.345 12
13 1.379 13
14 1.413 14 1 1.413
15 1.448 15
16 1.485 16
1T 1.522 17 1 1.522
18 1.560 18
19 1.599 19
20 1.639 20 0.55 0.896
AVG 1.309 \
Lamp Inflation Factors 5.55 7.38
# of Inflation

Lamps Factor
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”* 4160 = .83 Lamp Changes
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Annual Induction
Inflaton 2.5%

Rate Lamp Life 100,000 Hrs
nper Annual Burn 4160 Hrs
pymt 0 Lamp Life 24.04 Yrs

PV $ 1.00
Replacement

Year Mult Factor Year Count Factor

1 1.025 1

3 1.077 3

5 1.131 5

7 1.189 7

9 1.249 9

11 1.312 11

13 1.379 13

16 1.485 16

18 1.560 18
20 1.639 20 0.83 1.36

Lamp Inflation Factors # of Inflation
Lamps Factor
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Street Lighting 20 Year Economic Life Cycle Analysis

N O 0 A W N Lne#

©

10
11
12

13
14
15
16
17

18

19

Data

Lamp & Fixture Costs (Material Only)
Lamp Cost

Lamp Life (Hours)

Monthly Energy Rate

Lamp Disposal Fee

Lamp Replacement Cost (Incl Labor)

Calculations

Annual Use (Hours/Year)

Annual Energy Costs

Years to Replace Lamp

No. of Lamp Replacements in 20 years
Lamp Replacement Inflation Factor

Life Cycle Costs

Initial Cost of Fixture (Matl & Labor)
20 Year Energy Costs (No Inflation)
20 Year Energy Costs (with Inflation)
20 Year Lamp Maintenance Costs

20 Year Life Cycle Costs
Annual LC Costs

Inflation Factor
2.5%

85 Watt
Induction

$ 450.00
$ 75.00

100,000
$ 3.40

$( 118. 17)

4160
$ 40.80
24 04

(136)

489
816
1,068
161

1,719

86
85 Watt

¥ P PP H

Induction

© &

$

$

$
$
$
$
$
$

165 Watt
Induction

515.00
100.00
100,000
6.59
25.00
148.17

4160
79.08
24.04
0.83
1.36

554
1,582
2,071

202

2,827

141
165 Watt

Induction



ear Llfe Cycle C Costs..
] ;_ , C.COII; W—‘

| nj-E Eixture + Installation

Tl

SeEne gy with Inflation

\
’ s‘\'

..‘:

—
-
’-

— ~Ma|ntenance Costs (Lamp Costs)

~eNo Ballast, Photo Electric Cell or
other costs are considered in this
anhalysis
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10

11

12

13

14

15

16

Data

Lamp & Fixture Costs (Material Only)
Lamp Cost

Lamp Life (Hours)

Monthly Energy Rate

Lamp Disposal Fee

Lamp Replacement Cost (Incl Labor)

Calculations

Annual Use (Hours/Year)

Annual Energy Costs (Includes Inflation)
Years to Replace Lamp

No. of Lamp Replacements in 20 years
Lamp Replacement Inflation Factor

Life Cycle Costs

Initial Cost of Fixture (Matl & Labor)
20 Year Energy Costs (with Inflation)
20 Year Lamp Maintenance Costs

20 Year Life Cycle Costs
Annual LC Costs

250 Watt
HPS

$ 175.00
$ 17.50
24,000
$ 13.16
$ 3.50
$ 4417

4160
$ 157.92
5.77

$

$ 4,
$ 210
$

$

Inflation Factor

2.5%

250 Watt
HPS

165 Watt
Induction

515.00
100.00
100,000
6.59
25.00
148.17

NN «N N

4160

$ 79.08
24.04

0.83

1.36

$ 554
$ 2,071
$ 202
$ 2,827
$ 141
165 Watt

Induction




sWVarious Item Costsi
IWERtif/sthescomponent:costs.
dterial Costs
= 5'-2 Rates from SDG&E

*Energy with Inflation at 20
-~ Year Average

*\Neighted Lamp Costs



Data

Lamp & Fixture Costs (Material Only)
Lamp Cost

Lamp Life (Hours)

Monthly Energy Rate

Lamp Disposal Fee

Lamp Replacement Cost (Incl Labor)
Calculations

Annual Energy Costs W/O Inflation
Years to Replace Lamp

No. of Lamp Replacements in 20 years
Lamp Replacement Inflation Factor

Life Cycle Costs

Initial Cost of Fixture (Matl & Labor)
20 Year Energy Costs (with Inflation)
20 Year Lamp Maintenance Costs

20 Year Life Cycle Costs

165 Watt

Induction
$ 515.00
$ 100.00
100,000

$ 6.59
$ 25.00
$ 148.17
$ 79.08
24.04
0.83
1.36

$ 554

$ 2,071
$ 202
$ 2,827



Ealculate California Ene
Eommission (CEC) baElr

Exure Costs = Simple Payback
r\rnl ‘Savmgs

"’—.

_""r .,

r Retroﬂts do not subtract the cost of
eX|st|ng technology

® Must be less than 10 Years for CEC
Loans




n - Line#
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150 Watt 85 Watt

Data_ HPS Induction

Lamp & Fixture Costs (Material Only) $ 150.00 $ 450.00
Lamp Cost $ 15.00 $ 75.00
Lamp Life (Hours) 24 000 100,000
Monthly Energy Rate $ 8.09 $ 3.40
Lamp Disposal Fee $ 3.00 $ 20.00
Lamp Replacement Cost (Incl Labor) $ 41.17 $ 118.17

Calculations
Annual Use (Hours/Year)

Annual Energy Costs

Years to Replace Lamp
No. of Lamp Replacements in 20 years : :
Lamp Replacement Inflation Factor 4.76 1.36

Life Cycle Costs
Initial Cost of Fixture (Mati & Labor) $ 189 $ 489
20 Year Energy Costs (with Inflation) 3 2,542 1.0
20 Year Lamp Maintenance Costs $ 196 $ 161
20 Year Life Cycle Costs $ 2,927 $ 1,719
Annual LC Costs $ 146 $ 86
Inflation Factor 150 Watt 85 Watt
2.5% HPS Induction
CEC Payback
85 W Ind

150 W HPS 8.7




o a wowN - Line#

Data

Lamp & Fixture Costs (Material Only)
Lamp Cost

Lamp Life (Hours)

Monthly Energy Rate

Lamp Replacement Cost (Incl Labor)

Calculations

Annual Energy Costs (Includes Inflation)
Years to Replace Lamp

No. of Lamp Replacements in 20 years
Lamp Replacement Inflation Factor

Life Cycle Costs

2 Initial Cost of Fixture (Matl & Labor)

20 Year Energy Costs (with Inflation)
20 Year Lamp Maintenance Costs

20 Year Life Cycle Costs
Annual LC Costs
Inflation Factor
2.5%

250 W HPS

250 Watt 165 Watt
HPS Induction
$ 175.00 $ 515.00
$ 17.50 3 100.00
24 000 100,000
$ 13.16 $ 6.59
$ 44 17 $ 148.17
$ 157.92 $ 79.08
577 24.04
3.9 0.83
476 1.36
s 214 3
$ 4 135 3 2.C
$ 210 $ 202
$ A-555 $ B%
250 Wa 165 Watt
HPS Induction
165 W Ind
6.4 | Payback




Compare Paybacks ong_
HPS Indlzlctmn‘TEl

SUrprising Results

JLzing) pi Costs

= ,d,]atlon Dependent LC Costs
~SLED at 3500 Kelvin Don't Payback

Ema|I Chris Hudson
CHudson@SanDiego.gov for Spread
Sheet to Calculate Your Costs



mailto:CHudson@SanDiego.gov
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10
1

12

13

14

15

16

250 Watt 165 Watt 198 Watt
Data HPS Induction LED
Lamp & Fixture Costs (Material Only) S 175.00 $ 515.00 $ 1,071.00
Lamp Replacement Cost (Incl Labor) $ 4417 $ 148.17 $ 930.67
Calculations
Annual Energy Costs $ 157.92 $ 79.08 $ 94.92
Years to Replace Lamp 5.77 24.04 12.02
No. of Lamp Replacements in 20 years 3.5 0.83 1.66
Lamp Replacement Inflation Factor 4.76 1.36 2.43
Life Cycle Costs
Initial Cost of Fixture (Matl & Labor) $ 214 $ 554 $ 1,110
20 Year Energy Costs (with Inflation) $ 4,135 $ 2,071 $ 2,485
20 Year Lamp Maintenance Costs $ 210 $ 202 $ 2,264
20 Year Life Cycle Costs $ 4,559 $ 2,827 $ 5,860
Annual LC Costs $ 228 $ 141 $ 293
Inflation Factor 250 Watt 165 Watt 198 Watt
2.5% HPS Induction LED
Paybacks LC CEC LC CEC
165 Watt Induction 198 W LED
250 W HPS 6.4 7.0 (17.1) 17.6




onclumg___)»a..

JThe 2dorlonmie Re'EG'ch Point to Induction
SREWoNHLS With 3500 Kelvin LED Don't
EWIEICK:

JEgch Agency would have unigue

1t|ons which are not considered in our
'ana]y5|s

~ sNote: LED Costs and Wattage were
increased due to Color Temperature



ENVIRONMEN.- Presentatmn
SERVI C -

DEPART

Questions?



