ECM #5
Traffic Light LED Replacement – City-Wide

Overview

This ECM will involve LED conversion of the COW-owned traffic signals to reduce energy consumption and costs, improve traffic and pedestrian safety, and meet the latest Institute of Transportation Engineers (ITE) specifications.

a.
Existing Conditions

COW has a very good infrastructure of traffic signals and pedestrian signals.  Most intersections have been upgraded to 12” traffic signals and 16”x18” pedestrian signals, which make the LED Conversion less obtrusive.  There are a small amount of 8” signals left, less than a dozen Optically Enhanced fixtures, and two 12” pedestrian signals (These need to be replaced by the owner with 16”x18” housings-see photo on the right).  Control cabinets have been upgraded to meet the lower wattage LED consumption in most cases.
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COW has implemented  LED technology in some areas, however these are  array LED’s, which have a  higher wattage than current LED technology, and  do not meet the latest ITE specifications.  In most cases, the red and green were upgraded, leaving the yellow with incandescent.

Electric consumption associated with COW’s traffic lights is currently billed under a Delmarva Power (DP) tariff for the following fixture quantities:  
	Electrical Lighting Information

	

	Qty
	Wattage
	Type

	294
	0-40 W
	INCAND 

	1,451
	41-80 W 
	INCAND 

	10
	41-80 W 
	INCAND 

	629
	81-120 W
	INCAND 

	201
	121-160 W
	INCAND 

	4,345
	81-120 W
	INCAND 

	6,930
	 
	  


Inventory of all Traffic Lights from HBS SES Audit:

HBS SES conducted a field inventory of all COW traffic signals to establish a fixture quantity and bulb count baseline.  The following tables summarize the results of this inventory.  The Electrical Lighting Information table above shows a quantity of 6,930 lamps, however the Audit Ball Inventory table shows actual count to be 7,596.  The Fixture Count table shows 2,902 fixtures that house the 7,596 lamps (d the typical fixture only burns one lamp at a time).  The 16x18 Pedestrian Fixtures have two incandescent lamps per fixture.

	Fixture Type
	Fixture Qty.

	8" 3-ball Signal
	174

	12" 3-ball Signal
	1431

	12" 3-arrows Signal
	39

	12" 4-ball Signal
	19

	12" 5-ball Signal
	15

	Photo Enhanced
	11

	12" PED
	2

	16" PED
	1207

	16" PED w/ CD
	4

	 
	2902


	Ball Inventory
	Qty.

	Red 8" Ball
	146

	Yellow 8" Ball
	174

	Green 8" Ball
	174

	Red 12"
	1,525

	Yellow 12"
	1,485

	Green 12"
	1,438

	Arrow Red
	41

	Arrow Green
	55

	Arrow Yellow
	98

	16” PED
	2,426

	Photo Enhanced R,Y,G
	33

	 
	7,596


b.
Proposed Conditions

HBS SES proposes to upgrade all traffic fixtures to LED, which include red, yellow, green, and all the turn arrows.  Also, all 16”x18” Pedestrian signals will be upgraded to LED countdowns, which meet the latest ITE specifications.  COW has approximately 50 intersections that are being upgraded  under a separate program, and has agreed to assign the savings from that program to this Performance Contract..  This program will retrofit 2,353 fixtures containing 5,088 LED modules, as shown in the following tables.

Proposed LED Installation Quantities:

	Fixture Type
	Wattage
	Total Watt/Fixture
	Fixture Qty.

	 
	Avg(RYG)
	AVG (BB)
	 

	8" 3-ball Signal
	Avg (8,8,7)
	7.67
	37

	12" 3-ball Signal
	Avg (8,12,9)
	9.67
	1207

	12" 3-arrows Signal
	Avg (6,6,6)
	6.00
	37

	12" 4-ball Signal
	Avg (8,12,9)+(0.40*6)
	12.07
	18

	12" 5-ball Signal
	Avg (8,12,9)+(0.1*6)+(.05*6)
	10.57
	13

	Photo Enhanced
	Avg (12,14,12)
	12.67
	10

	12" PED
	8+(0.20*6)
	9.20
	0

	16" PED
	8+(0.20*6)
	9.20
	0

	16" PED w/ CD
	8+(0.20*6)
	9.20
	1031

	 
	 
	 
	2353


	Type of LED
	Wattage
	Avg. Watt
	% Run Time/Hr
	kWh/Yr
	kWh/Mo.
	LED Qty.

	Photo R,Y,G 
	11
	11
	100%
	11
	
	30

	Red 8" Ball
	8
	7.67
	55.00%
	38.54
	3.21
	28

	Yellow 8" Ball
	7
	
	5.00%
	3.07
	0.26
	37

	Green 8" Ball
	8
	
	40.00%
	28.03
	2.34
	37

	Red 12"
	8
	9.67
	55.00%
	38.54
	3.21
	1,276

	Yellow 12"
	12
	
	5.00%
	5.26
	0.44
	1,256

	Green 12"
	9
	
	40.00%
	31.54
	2.63
	1,219

	Arrow Red
	6
	6.00
	55.00%
	28.91
	2.41
	39

	Arrow Green
	6
	
	10.00%
	5.26
	0.44
	51

	Arrow Yellow
	6
	
	5.00%
	2.63
	0.22
	84

	PED w/ CD^*
	8+6
	14
	100%+20%
	80.59
	6.72
	1,031

	 
	
	
	
	
	
	5,088


c.
Energy/Cost Savings

Energy savings (calculations included in Appendix A) are primarily based on lowering the wattages to fall into the bottom end of the tariff and energy usage classifications found in the DP  Utility Bills.  Also, an accurate inventory of intersections will reduce the number of lights presently being maintained.  Manufacture’s data sheets will be used for new wattage requirements for LED lamps and compared to the existing wattage of the incandescent lamps presently used.

The following tables present a methodology for adjusting the billing based on the LED retrofit to reflect fixture wattage consistent with ITE standards.  These table show existing and proposed conditions using the July 2007 utility bill.  This methodology was used to calculate annual energy savings. 
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Del. Chrgs 

(from 

Tariff)

 Del. 

Chrgs/mo

Est. Avg. 

kWh/mo 

(adj.from 

July Bill)

Total 

kWh/mo

 Sup. 

Chrgs/mo 

(from Tariff)

A B C D=B*C E F=B*E G=F*0.067213

0-40 W 294 $0.13 $38.22 18 5,292 $355.69

41-80 W 1451 $0.13 $188.63 18 26,118 $1,755.47

41-80 W 10 $0.40 $4.00 18 180 $12.10

81-120 W 629 $0.66 $415.14 38 23,902 $1,606.53

121-160 W 201 $0.84 $168.84 38 7,638 $513.37

81-120 W 4345 $0.84 $3,649.80 18 78,210 $5,256.73

Total 6930 $4,464.63 141,340 $9,499.89

EXISTING CONDITIONS  

From July 2007 Utility Bill
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Proposed 

Del. Chrgs 

(from 

Tariff)

 Del. 

Chrgs/mo

Est. Avg. 

kWh/mo 

(from 

Tariff)

Total 

kWh/mo

 Sup. 

Chrgs/mo 

(from Tariff)

A B C D=B*C E F=B*E G=F*0.067213

294 $38.22 1,764 $118.56

1451 $188.63 8,706 $585.16

10 $1.30 60 $4.03

629 $81.77 3,774 $253.66

201 $26.13 1,206 $81.06

4345 $564.85 26,070 $1,752.24

Total 6930 $900.90 6 41,580 $2,794.72

For July 2007 Utility Bill

0-40 W $0.13 6

PROPOSED CONDITIONS - Existing Tariff


d.
O&M Savings

Annual O&M savings will be realized through reduced labor and materials costs associated with this retrofit.  The O&M savings calculations are included in Appendix A.   
e.
Avoided Cost Savings

No avoided costs were included for this measure.

f.
Technical References/Assumptions

· Intersection work will be performed from 8 PM until 6 AM as a maintenance lamp replacement.  This will include one bucket truck, one sign board truck, and coning off a single lane closure by permit.
· Overall replacement costs are based on these assumptions rather than complete MOT standards.
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_1296641640.xls
HBS SES Final

		FINAL SUMMARY - 12 MONTH

		Based on 12 month utility bill analysis and proposed condition scenario

		Signal Type		Qty		Del. Chrgs (from Tariff)		Del. Chrgs/mo (from Tariff)		Del. Chrgs/Yr (Calculated)		Est. Avg. kWh/mo (from Tariff)		Total kWh/mo (from Tariff)		Total kWh/Yr (Calculated)		Sup. Chrgs/mo (from Tariff)		Sup. Chrgs/Yr (Calculated)

		A		B		C		D=B*C		E=D*12		F		G=B*F		H=G*12		I=G*0.067213		J=I*12

		0-40 W		294		$0.13		$38.22		$458.64		6		1,764		21,168		$118.56		$1,422.76

				1451				$188.63		$2,263.56				8,706		104,472		$585.16		$7,021.88

				10				$1.30		$15.60				60		720		$4.03		$48.39

				629				$81.77		$981.24				3,774		45,288		$253.66		$3,043.94

				201				$26.13		$313.56				1,206		14,472		$81.06		$972.71

				4345				$564.85		$6,778.20				26,070		312,840		$1,752.24		$21,026.91

		Total		6930				$900.90		$10,810.80		6		41,580		498,960		$2,794.72		$33,536.60

		Savings/Year										Cell Referance

		Delivery Charge Savings/Year						$42,799.80				2008 Utility Bill Analysis'!D16 - 'HBS SES Final'!E11

		Supply Charge Savings/Year						$85,148.98				2008 Utility Bill Analysis'!G16 - 'HBS SES Final'!J11

		Total Savings/Year						$127,948.78





HBS SES Proposed

		EXISTING CONDITIONS

		From July 2007 Utility Bill

		Signal Type		Qty		Del. Chrgs (from Tariff)		Del. Chrgs/mo		Est. Avg. kWh/mo (adj.from July Bill)		Total kWh/mo		Sup. Chrgs/mo (from Tariff)

		A		B		C		D=B*C		E		F=B*E		G=F*0.067213

		0-40 W		294		$0.13		$38.22		18		5,292		$355.69

		41-80 W		1451		$0.13		$188.63		18		26,118		$1,755.47

		41-80 W		10		$0.40		$4.00		18		180		$12.10

		81-120 W		629		$0.66		$415.14		38		23,902		$1,606.53

		121-160 W		201		$0.84		$168.84		38		7,638		$513.37

		81-120 W		4345		$0.84		$3,649.80		18		78,210		$5,256.73

		Total		6930				$4,464.63				141,340		$9,499.89

		PROPOSED CONDITIONS - Existing Tariff

		For July 2007 Utility Bill

		Signal Type		Qty		Proposed Del. Chrgs (from Tariff)		Del. Chrgs/mo		Est. Avg. kWh/mo (from Tariff)		Total kWh/mo		Sup. Chrgs/mo (from Tariff)

		A		B		C		D=B*C		E		F=B*E		G=F*0.067213

		0-40 W		294		$0.13		$38.22		6		1,764		$118.56

				1451				$188.63				8,706		$585.16

				10				$1.30				60		$4.03

				629				$81.77				3,774		$253.66

				201				$26.13				1,206		$81.06

				4345				$564.85				26,070		$1,752.24

		Total		6930				$900.90		6		41,580		$2,794.72





2008 Utility Bill Analysis

		A		B		C		D		E		F		G		H		I

		Billing Month		Billing Days		Lamp Quantity Billed		Total Delivery Charge/mo		Total kWh/mo		Supply Charge /kWh		Total Supply  Charge/mo (E*F)		Total Bill/mo (D+G)

		Dec'07- Jan'08		31		6,930		$4,464.63		141,440		0.067213		$9,506.61		$13,971.24		-

		Jan'08-Feb'08		32		6,930		$4,464.63		141,440		0.067213		$9,506.61		$13,971.24		$0.00

		Feb'08-Mar'08		31		6,954		$4,469.91		141,680		0.068182		$9,660.03		$14,129.94		$158.70

		Mar'08-Apr'08		29		6,954		$4,469.91		141,680		0.068182		$9,660.03		$14,129.94		$158.70

		Apr'08-May'08		31		6,954		$4,469.91		141,680		0.068182		$9,660.03		$14,129.94		$158.70

		May'08-Jun'08		28		6,954		$4,469.99		141,680		0.071150		$10,080.53		$14,550.52		$579.29

		Jun'08-Jul'08		31		6,954		$4,469.99		141,680		0.071370		$10,111.70		$14,581.69		$610.45

		Jul'08-Aug'08		29		6,954		$4,469.91		141,680		0.071370		$10,111.70		$14,581.61		$610.37

		Aug'08-Sep'08		30		6,954		$4,469.91		141,680		0.071370		$10,111.70		$14,581.61		$610.37

		Sep'08-Oct'08		31		6,954		$4,468.79		141,629		0.071370		$10,108.06		$14,576.85		$605.62

		Oct'08-Nov'08		29		6,922		$4,461.51		141,296		0.071370		$10,084.30		$14,545.81		$574.57

		Nov'08-Dec'08		33		6,922		$4,461.51		141,296		0.071370		$10,084.30		$14,545.81		$574.57

		Year Total		365				$53,610.60		1,698,861				$118,685.58		$172,296.18		$4,641.34





Note:   1)   From COW Traffic light DP utility bills (12 months), Col B  –  Billing days changes each month, although  Col E  –  Total kWh/mo remains relatively same.!!! Electric consumption (kWh) can’t be same for 29 days  versus 31 days.    2)   Col C  –  Lamp Quantity Billed  also changes which is highlighted.   3)   Col F  –  Supply Charge/kWh  –  year begins with 6.72 cents/kWh, changes to 6.82 cents/kWh then it  jumps to 7.14 cents/kWh which increases the Total Supply Charge/mo  –  Col G.   4)   Col I  –  shows difference in final bill due to the  rate fluctuation in Col F.  
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Note:



1) From COW Traffic light DP utility bills (12 months), Col B – Billing days changes each month, although Col E – Total kWh/mo remains relatively same.!!! Electric consumption (kWh) can’t be same for 29 days versus 31 days. 



2) Col C – Lamp Quantity Billed also changes which is highlighted.



3) Col F – Supply Charge/kWh – year begins with 6.72 cents/kWh, changes to 6.82 cents/kWh then it jumps to 7.14 cents/kWh which increases the Total Supply Charge/mo – Col G.



4) Col I – shows difference in final bill due to the rate fluctuation in Col F.
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HBS SES Final

		FINAL SUMMARY - 12 MONTH

		Based on 12 month utility bill analysis and proposed condition scenario

		Signal Type		Qty		Del. Chrgs (from Tariff)		Del. Chrgs/mo (from Tariff)		Del. Chrgs/Yr (Calculated)		Est. Avg. kWh/mo (from Tariff)		Total kWh/mo (from Tariff)		Total kWh/Yr (Calculated)		Sup. Chrgs/mo (from Tariff)		Sup. Chrgs/Yr (Calculated)

		A		B		C		D=B*C		E=D*12		F		G=B*F		H=G*12		I=G*0.067213		J=I*12

		0-40 W		294		$0.13		$38.22		$458.64		6		1,764		21,168		$118.56		$1,422.76

				1451				$188.63		$2,263.56				8,706		104,472		$585.16		$7,021.88

				10				$1.30		$15.60				60		720		$4.03		$48.39

				629				$81.77		$981.24				3,774		45,288		$253.66		$3,043.94

				201				$26.13		$313.56				1,206		14,472		$81.06		$972.71

				4345				$564.85		$6,778.20				26,070		312,840		$1,752.24		$21,026.91

		Total		6930				$900.90		$10,810.80		6		41,580		498,960		$2,794.72		$33,536.60

		Savings/Year										Cell Referance

		Delivery Charge Savings/Year						$42,799.80				2008 Utility Bill Analysis'!D16 - 'HBS SES Final'!E11

		Supply Charge Savings/Year						$85,148.98				2008 Utility Bill Analysis'!G16 - 'HBS SES Final'!J11

		Total Savings/Year						$127,948.78





HBS SES Proposed

		EXISTING CONDITIONS

		From July 2007 Utility Bill

		Signal Type		Qty		Del. Chrgs (from Tariff)		Del. Chrgs/mo		Est. Avg. kWh/mo (adj.from July Bill)		Total kWh/mo		Sup. Chrgs/mo (from Tariff)

		A		B		C		D=B*C		E		F=B*E		G=F*0.067213

		0-40 W		294		$0.13		$38.22		18		5,292		$355.69

		41-80 W		1451		$0.13		$188.63		18		26,118		$1,755.47

		41-80 W		10		$0.40		$4.00		18		180		$12.10

		81-120 W		629		$0.66		$415.14		38		23,902		$1,606.53

		121-160 W		201		$0.84		$168.84		38		7,638		$513.37

		81-120 W		4345		$0.84		$3,649.80		18		78,210		$5,256.73

		Total		6930				$4,464.63				141,340		$9,499.89

		PROPOSED CONDITIONS - Existing Tariff

		For July 2007 Utility Bill

		Signal Type		Qty		Proposed Del. Chrgs (from Tariff)		Del. Chrgs/mo		Est. Avg. kWh/mo (from Tariff)		Total kWh/mo		Sup. Chrgs/mo (from Tariff)

		A		B		C		D=B*C		E		F=B*E		G=F*0.067213

		0-40 W		294		$0.13		$38.22		6		1,764		$118.56

				1451				$188.63				8,706		$585.16

				10				$1.30				60		$4.03

				629				$81.77				3,774		$253.66

				201				$26.13				1,206		$81.06

				4345				$564.85				26,070		$1,752.24

		Total		6930				$900.90		6		41,580		$2,794.72





2008 Utility Bill Analysis

		A		B		C		D		E		F		G		H		I

		Billing Month		Billing Days		Lamp Quantity Billed		Total Delivery Charge/mo		Total kWh/mo		Supply Charge /kWh		Total Supply  Charge/mo (E*F)		Total Bill/mo (D+G)

		Dec'07- Jan'08		31		6,930		$4,464.63		141,440		0.067213		$9,506.61		$13,971.24		-

		Jan'08-Feb'08		32		6,930		$4,464.63		141,440		0.067213		$9,506.61		$13,971.24		$0.00

		Feb'08-Mar'08		31		6,954		$4,469.91		141,680		0.068182		$9,660.03		$14,129.94		$158.70

		Mar'08-Apr'08		29		6,954		$4,469.91		141,680		0.068182		$9,660.03		$14,129.94		$158.70

		Apr'08-May'08		31		6,954		$4,469.91		141,680		0.068182		$9,660.03		$14,129.94		$158.70

		May'08-Jun'08		28		6,954		$4,469.99		141,680		0.071150		$10,080.53		$14,550.52		$579.29

		Jun'08-Jul'08		31		6,954		$4,469.99		141,680		0.071370		$10,111.70		$14,581.69		$610.45

		Jul'08-Aug'08		29		6,954		$4,469.91		141,680		0.071370		$10,111.70		$14,581.61		$610.37

		Aug'08-Sep'08		30		6,954		$4,469.91		141,680		0.071370		$10,111.70		$14,581.61		$610.37

		Sep'08-Oct'08		31		6,954		$4,468.79		141,629		0.071370		$10,108.06		$14,576.85		$605.62

		Oct'08-Nov'08		29		6,922		$4,461.51		141,296		0.071370		$10,084.30		$14,545.81		$574.57

		Nov'08-Dec'08		33		6,922		$4,461.51		141,296		0.071370		$10,084.30		$14,545.81		$574.57

		Year Total		365				$53,610.60		1,698,861				$118,685.58		$172,296.18		$4,641.34





Note:   1)   From COW Traffic light DP utility bills (12 months), Col B  –  Billing days changes each month, although  Col E  –  Total kWh/mo remains relatively same.!!! Electric consumption (kWh) can’t be same for 29 days  versus 31 days.    2)   Col C  –  Lamp Quantity Billed  also changes which is highlighted.   3)   Col F  –  Supply Charge/kWh  –  year begins with 6.72 cents/kWh, changes to 6.82 cents/kWh then it  jumps to 7.14 cents/kWh which increases the Total Supply Charge/mo  –  Col G.   4)   Col I  –  shows difference in final bill due to the  rate fluctuation in Col F.  
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Note:



1) From COW Traffic light DP utility bills (12 months), Col B – Billing days changes each month, although Col E – Total kWh/mo remains relatively same.!!! Electric consumption (kWh) can’t be same for 29 days versus 31 days. 



2) Col C – Lamp Quantity Billed also changes which is highlighted.



3) Col F – Supply Charge/kWh – year begins with 6.72 cents/kWh, changes to 6.82 cents/kWh then it jumps to 7.14 cents/kWh which increases the Total Supply Charge/mo – Col G.



4) Col I – shows difference in final bill due to the rate fluctuation in Col F.






