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At-A-Glance Summary

	Applicable Measure Codes:
	O-D1

	Measure Description: 
	This measure replaces a high pressure (50 psi or higher) sprinkler nozzle with a hand move low pressure sprinkler nozzle (portable or permanent solid set)

	Energy Impact Common Units: 
	Per nozzle 

	Base Case Description:
	Source:  DEER XE "DEER"  2005.

High-pressure, sprinkler nozzle (50 psi or higher operating pressure XE "operating pressure").  

	Base Case Energy Consumption: 
	The base case energy consumption is based on the pumping energy required to deliver irrigation water through the baseline high-pressure sprinklers.

	Measure Energy Consumption:
	The measure energy consumption is based on the pumping energy required to deliver irrigation water through the new low-pressure sprinklers.

	Energy Savings (Base Case – Measure)
	Source:  DEER 2005 - D03-970 and D03-971 XE "DEER”.

The energy savings for climate zone 7.

	Costs Common Units: 
	Per nozzle

	Base Case Equipment Cost ($/unit):
	Source:  DEER 2005 - D03-970 and D03-971 XE "DEER”.

$0.90 per nozzle

	Measure Equipment Cost ($/unit): 
	Source:  DEER 2005 - D03-970 and D03-971 XE "DEER" .

$0.34 per portable nozzle and $.84 per solid set nozzle.  Average equipment cost  $.59 per nozzle

	Measure Incremental Cost ($/unit):
	ROB = $1.24 D03-970 and $1.74 D03-971. Average measure incremental cost $1.49
Source:  DEER 2005 - D03-970 and D03-971 XE "DEER" .

	Effective Useful Life (years): 
	Source:  DEER XE "DEER"  2008.D03-970 3 years 
 and D03-971 5 years. Average EUL 4 years


AtAt A Glance Measure List
	Measure Code
	DEER XE "DEER"  Run ID
	Measure Description
	Building Type
	Building Vintage
	Climate Zone
	Peak Electric Demand Reduction (kW/nozzle)
	Annual Electric Savings (kWh/ nozzle)
	Annual Gas Savings (therms/nozzle)
	Base Case Cost ($/nozzle)
	Measure Cost ($/nozzle)
	IMC ($/nozzle)
	Effective Useful Life (years)

	
	CFRM07AVLPSHd


	Low Pressure Sprinkler Nozzle - Portable
	ANY
	ANY
	Z07
	0.008
	8
	0
	$0.90
	$0.34
	$1.24
	3

	
	CFRM07AVLPSHd


	Low Pressure Sprinkler Nozzle - Solid set 
	ANY
	ANY
	Z07
	0.003
	7
	0
	$0.90
	$0.84
	$1.74
	5

	O-D1
	
	Low Pressure Sprinkler Nozzle Portable or Solid Set
	ANY
	ANY
	Z07
	.006
	7.5
	0
	$0.90
	$0.59
	$1.49
	4
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Section 1. General Measure & Baseline Data

1.1 Measure Description & Background
Catalog Description 
LOW PRESSURE SPRINKLER NOZZLES

Requirements:

· Customer must have electricity distributed by PG&E to the installation address.
· Must convert from a high-pressure, sprinkler system nozzle (50 psi operating pressure or more at the sprinkler head) to a low-pressure sprinkler system nozzle.
· Low-pressure sprinkler system nozzles must replace high-pressure sprinkler system nozzles one-for-one.
· A pumping plant analysis must be completed after the replacement to ensure reasonable pumping efficiency.
· Must have 45% Overall Pumping Efficiency or above.
· Hand move or Permanent (solid set) systems apply.
	Product Code 
	Description

	O-D1
	Low Pressure Sprinkler Nozzles, Hand Move  or Permanent (Solid Set)


Program Restrictions and Guidelines

Terms and Conditions

· Customer must have electricity distributed by PG&E to the installation address

· Must convert from a high-pressure, sprinkler system nozzle (50 psi operating pressure or more at the sprinkler head) to a low-pressure sprinkler system nozzle

· Low-pressure sprinkler system nozzles must replace high-pressure sprinkler system nozzles one-for-one

· A pumping plant analysis must be completed after the replacement to ensure reasonable pumping efficiency

· Must have 45% Overall Pumping Efficiency or above

· Micro/Mini sprinklers qualify only when there is a one for one change out (therefore the reason for having the restriction). Usually a standard field sprinkler covers an area of 30 x 30 feet or 40 x 60 feet and when changed to a micro/mini sprinklers the volume of the micro/mini sprinklers increase to cover the same area so the savings go down. 

· Our catalog requires a 45% OPE vs. 55% OPE stated in DEER 2005, since the 55% is an average number of pumps tested in the field therefore some pumps have lower OPE than 55% and some pumps have higher OPE than 55%, so in order to capture most of the savings we use a lower limit for our program qualification. The intent of the OPE restriction is to: 1-Make sure the customers are aware of the potential impact on OPE from a change out and 2-To make sure we don’t significantly deteriorate OPE.
Market Applicability 
This measure is applicable to sprinkler irrigated farmland in the SDG&E service territory that relies on electric pumping to water crops.
Technical Description
A sprinkler nozzle distributes water over irrigation fields.  With high pressure nozzles, water droplets break up and distribute in different sizes, insuring that an area has equal amount of water distribution.  Low pressure nozzles utilize different orifice shapes to accomplish the same water distribution at lower pressure and energy. A hand move (portable) system is movable throughout the area being sprinkled. A solid set system is fixed in the area being irrigated. Savings come from the reduction in energy needed to deliver water at the sprinkler heads at the lower pressure.
1.2 DEER XE "DEER"  Differences Analysis
This workpaper matches with the DEER XE "DEER"  2005 low pressure sprinkler nozzle measure – solid set and portable, DEER Measure ID - D03-970 and D03-971. No change was made to the DEER analysis. DEER does not provide savings information for climate zone 10. Therefore; to be conservative, the saving numbers for climate zone 10 is taken from the lowest savings provided in DEER 2005 (climate zone 7).
This measure was not included in the DEER 2011 update; however, DEER 2005 still represents the best data currently available.  As a result, DEER 2005 values will continue to be used until better data is available.
1.3 Codes & Standards Requirements Analysis
Title 20: These measures do not fall under Title 20 of the California Energy Regulations.  

Title 24: These measures do not fall under Title 24 of the California Energy Regulations.
Federal Standards: These measures do not fall under Federal DOE or EPA Energy Regulations. 
Reducing the water flow will reduce the need for runoff consideration. While California State Water Code requires landowners to obtain a permit or conditional waiver for runoff
,  XE "runoff" there is no code requirement for installation of low-pressure sprinkler nozzles.
1.4 EM&V, Market Potential, and Other Studies
There were no EM&V studies identified that address low-pressure sprinklers. DEER 2005 has the most relevant information.
1.5 Base Cases for Savings Estimates: Existing & Above Code
The base case assumes a high-pressure nozzle that has at least 50 psi operating pressure XE "operating pressure"  or more at the sprinkler nozzles.
1.6 Base Cases & Measure Effective Useful Lives
The effective useful life XE "effective useful life"  is 3 years for the portable sprinkler nozzle and 5 years for the permanent or solid set type sprinkler nozzle. Based on DEER 20081. Average Measure life of 4 years is used.
1.7 Net-to-Gross Ratios for Different Program Strategies

Table-1 below shows Net-to-Gross ratio for this measure2.  The value of 0.6 comes from the DEER 2011 update and represents the default NTG for “All other EEMs with no evaluated NTGR; existing EEM in programs with same delivery mechanism for more than 2 years”, specifically for the Agricultural sector.
Table-1:  Net-to-Gross Ratios 
	
	
	DEER Spreadsheet

	Program Approach
	NTG
	File name
	Cell Number

	ROB 
	0.60
	DEER2011-NTG_IncludingCarryoversFromDEER2008_2011-12-07.xls
	T150


Section 2. Calculation Methods

2.1 Electric Energy Savings Estimation Methodologies

Electric savings in this measure are taken from the DEER XE "DEER"  Measure ID - D03-970 and D03-971. These savings are presented in kWh/nozzle. The savings are the difference in annual energy consumed between the high pressure nozzle system and low pressure estimates.  DEER has provided savings numbers for climate zone XE "climate zone"  7. For SDG&E climate zone10 the more conservative saving number from climate zone 7 is used.
2.2. Demand Reduction Estimation Methodologies

Demand reduction estimations in this measure are taken directly from the DEER XE "DEER"  Measure ID - D03-970 and D03-971 where they are presented in kW/nozzle. The savings is the difference in power demand between the high pressure nozzles to low pressure nozzle. DEER has provided saving numbers for climate zone XE "climate zone"  7. For SDG&E climate zone10 the more conservative saving number from climate zone 7 is used.
2.3. Gas Energy Savings Estimation Methodologies
There is no gas saving associated with this measure.  
Section 3. Load Shapes

Load Shapes XE "Load Shapes"  are an important part of the life-cycle cost analysis of any energy efficiency program portfolio.  The net benefits associated with a measure are based on the amount of energy saved and the avoided cost per unit of energy saved.  For electricity, the avoided cost varies hourly over an entire year.  Thus, the net benefits calculation for a measure requires both the total annual energy savings (kWh) of the measure and the distribution of that savings over the year.  The distribution of savings over the year is represented by the measure’s load shape.  The measure’s load shape indicates what fraction of annual energy savings occurs in each time period of the year.  An hourly load shape indicates what fraction of annual savings occurs for each hour of the year.  A Time-of-Use (TOU) load shape indicates what fraction occurs within five or six broad time-of-use periods, typically defined by a specific utility rate tariff.  Formally, a load shape is a set of fractions summing to unity, one fraction for each hour or for each TOU period.  Multiplying the measure load shape with the hourly avoided cost stream determines the average avoided cost per kWh for use in the life cycle cost analysis that determines a measure’s Total Resource Cost (TRC) benefit.
3.1 Base Case Load Shapes XE "Load Shapes" 
The base case load shape would be expected to follow a typical agricultural pumping end use load shape.

3.2 Measure Load Shapes

For purposes of the net benefits estimates in the E3 calculator, what is required is the load shape that ideally represents the difference between the base equipment and the installed energy efficiency measure.  This difference load profile is what is called the Measure Load Shape and would be the preferred load shape for use in the net benefits calculations.  

The measure load shape for this measure is determined by the E3 calculator based on the applicable agricultural market sector and the pumping end-use. 

Section 4. Base Case & Measure Costs
4.1 Base Case Costs

There is no update on cost information in DEER 2011. The base cost XE "Costs"  is $0.90 per nozzle for either portable or permanent nozzles. Based on DEER 2005 database, measure ID - D03-970 and D03-971.  
4.2 Measure Costs

The equipment cost XE "Costs"  is $0.34 and $0.84 per nozzle for portable (hand move) and permanent (solid set) nozzles respectively. Based on DEER 2005 database measure ID - D03-970 and D03-971. An average equipment cost of $.59 is used.
4.3 Incremental & Full Measure Costs

The measure is a replace on burnout (ROB) measure where full costs are applicable. DEER 2005 XE "DEER"  Measure ID - D03-970 and D03-971 provide an installed cost (labor cost of replacement plus materials) for the portable (hand move) nozzles at $1.24 per nozzle and for the solid set (permanent) nozzle at $1.74.  An average incremental cost of $1.49 is used for this Product code (measure).
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