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At a Glance Summary

	Applicable Measure Codes:
	P313

	Measure Description: 
	Milk Transfer Pump Variable Speed Drive (MTPVSD).

	Energy Impact Common Units: 
	Milk Transfer Pump Variable Speed Drive Installed.

	Base Case Description:
	No MTPVSD

	Base Case Energy Consumption: 
	Source: EnSave Calculations

	Measure Energy Consumption:
	Source: EnSave Calculations

	Energy Savings ((Base Case – Measure) x Interactive Effects)
	Source: EnSave Calculations

	Costs Common Units: 
	Milk Transfer Pump Variable Speed Drive Installed.

	Base Case Equipment Cost ($/unit):
	$0

	Measure Equipment Cost ($/unit): 
	$2,052, per Measure Cost Data MTPVSD PGE3PAGR118

	Measure Incremental Cost ($/unit): 
	$2,052, per Measure Cost Data MTPVSD PGE3PAGR118

	Effective Useful Life (years): 
	15 years, per SPTdata_ format-v0.97

	Program Type:
	Replace on Burnout (ROB)

	Net-to-Gross Ratios: 
	NTGR = 0.6:  

Agric-Default>2yrs “All other EEMs with no evaluated NTGR; existing EEM in programs with same delivery mechanism for more than 2 years”

 (DEER2011_NTGR_2012-05-16.xls Cell T58)

Source2: DEER 2011 V4.01
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Section 1. General Measure & Baseline Data

1.1 Product Measure Description & Background
The milk transfer pump variable speed drive (MTPVSD) measure is only valid if used in conjunction with a once-through well water-to-milk pre cooler.  The measure saves energy by providing a steadier flow of milk through the pre cooler, resulting in more effective precooling of the milk.  
1.2 Product Technical Description

Milk is typically collected in relatively small (10-30 gallon) receiver tanks in the milking parlor1.  When the level of the milk in the receiver tank reaches a high level sensor, the pump is turned on (at full speed) and the tank is quickly emptied.  A typical cycle might be 10 seconds on and 30 seconds off, meaning that the pump is on 1/4th of the time, and when it is on, its flow rate is four times the average incoming milk flow rate.  This high flow rate increases the temperature at which the milk leaves the pre-cooler, and increases the cooling load on the refrigeration system.

1.3 Measure Application Type

This measure is considered ROB (replace on burnout) as there is only a single baseline used for savings evaluation.

1.4 Product Base Case and Measure Case Information

1.4.1 DEER Base Case and Measure Case Information
Table 1. DEER USE and Technology Table
[image: image1.emf]Use Category Description Use Category Use Sub Category Description Use Sub Category

Process Distribution ProcDist Pumping ProcDist-Pmp

Technology Groups Description Technology Groups Technology Types Descriptions Technology Types

Motor Speed Control (Non-HVAC) Motor_Spd Adjustable Speed Drive ASD

DEER USE and TECHNOLOGY TABLE


Net-to-Gross ratio for this work paper is based on DEER2011_NTGR_2012-05-16.xls from DEER Database for Energy-Efficient Resources; Version 2011 4.01
. 2 below shows the description of the applicable Net-to-Gross ratio for this measure. 

Table 2: Net-to-Gross Ratios
	NTGR_ID
	Description
	Sector
	NTGR
	Documentation

	Agric-Default>2yrs
	All other EEMs with no evaluated NTGR; existing EEM in programs with same delivery mechanism for more than 2 years
	Ag
	0.6
	2011 DEER Update Report - Section 15 Table 15-3 T58


Effective Useful Life: DEER Version and Impact IDs

The Effective Useful Life estimates are taken from  SPTdata_ format-v0.97 for “Milk Transfer Pump Variable Speed Drive” at line 22, Index #7 and match the intended measure.

	Building type 
	Bldg Vintage 
	Climate Zone 
	EUL (yrs)
	RUL (yrs)
	DEER Version
	Impact IDs

	Ag
	n/a
	n/a
	15
	5.0
	DEER2011
	n/a


1.4.2 Codes & Standards Requirements Base Case and Measure Information

There are no applicable state or federal codes that dictate or restrict the energy saving potential of this measure.

1.4.3 EM&V, Market Potential, and Other Studies – Base Case and Measure Case Information

An EM&V study was completed for this measure as part of the California Multi Measure Farm Program by kW Engineering, and was summarized in a report dated March 15, 20072. This study focused on the installation of high efficiency options for five measures associated with milking at small, independent dairies. Evaluation results are based on calculations completed using data collected through end-use metering.
1.4.4 Assumptions and Calculations from other sources—Base and Measure Cases

There are no further data or calculations provided for the support of the measures in this workpaper.

Section 2. Calculation Methods

2.1 Electric Energy Savings Estimation Methodologies

Value: 9,777 annual kWh/ Milk Transfer Pump Variable Speed Drive Installed.  
Value was derived using the equation below for the California 2006-2008 Dairy Energy Efficiency Program and averaging the results across all installations.  

Well water to milk precoolers are typically designed for about a 4F approach temperature difference3 (the difference between the temperature of the milk as it exits the precooler, and the temperature of the well water as it enters the precooler).  However, when the milk flow rate is twice the design flow rate, the approach temperature difference goes up to over 12F, based on a simple log mean temperature difference (LMTD) model of a counter flow heat exchanger.  So, without an MTPVSD, the precooler is assumed to pre cool the milk to within 12 F of the incoming well water, while with an MTPVSD, the precooler is able to cool the milk to within 4F of the incoming well water. Thus there is an effective improvement in the effectiveness of the precooler of 12F – 4F = 8F. 
There are numerous factors affecting the actual savings achieved in a particular installation, including the internal volume of the plate cooler, the on/off cycle of the milk transfer pump without a VSD, the remaining flow variability of the milk transfer pump once it’s been equipped with a VSD, the entry/clean/milk/exit cycle of the cows.   
The equation used for this measure is as follows: 

[image: image2.png]Tay 142.35 annual kWh savings
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The factor of .39 kWh savings per day per 100 gallons of daily milk production is per EM&V for the 2004-2005 California Multi Measure Farm Program (by KW Engineering, dated March 15, 2007), Exhibit 5, page 12.

This annual 142.35 kWh savings / 100 gallons per day of milk production is then multiplied by the average daily milk production per Milk Transfer Pump Variable Speed Drive Installed, 68.68  hundred gallons per day, in the DEEP Measures Installed 06-08 MTPVSD Excel file listed in the References section.
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This value is also seen in the Excel object referenced above.

Milk transfer pump variable speed drives are assumed utilized every day of the year, owing to the nature of dairy operations. 

2.2. Demand Reduction Estimation Methodologies

Value 0.0 peak kW savings 
There is no anticipated demand reduction associated with this measure.
While the average demand (kW) during milking operation will be reduced as a result of this measure, the peak demand (kW) remains unchanged. Prior to the installation of the VSD the motor is assumed to run at full load. After installation of the VSD the motor speed will be adjusted according to the load on the milking system during milking operations. However, during the washing operation after each milking the motor is typically run at full speed thus the peak demand kW during this washing operation is similar to the peak value prior to installation of the VSD.

Section 3. Load Shapes

3.1 Base Cases Load Shapes

Base case Load Shape is not applicable since the base case is no MTPVSD.
3.2 Measure Load Shapes

Measure is an agricultural measure so the agricultural load shape is assumed in the E3 calculator
Section 4. Base Case & Measure Costs

4.1 Base Cases Costs

Base case costs are not applicable since the base case is no MTPVSD.
4.2 Measure Costs

Value: $2,052 per Milk Transfer Pump Variable Speed Drive installed.  
The measure cost is derived as the average cost taken from a sample of 25 installations in DEEP 2009-2012.
	Measure Code
	Measure Application Type
	Baseline
	Equipment Cost
	Labor / Installation Cost
	Maintenance / Other Cost
	Total Measure Case Cost

	P313
	ROB
	Average cost for Milk Transfer Pump Variable Speed Drive units installed
	$1,469
	$583
	n/a
	$2,052


All costs are noted as $ per measure unit
Note: Material costs from sample were found to be $1,469 per Milk Transfer Pump Variable Speed Drive installed. Labor and installation costs from sample were found to be $583. 
Data used to determine average costs is found in referenced Excel file.

4.3 Incremental & Full Measure Costs

Full measure costs are used for this measure since the base case is always no MTPVSD. 
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