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Overview

On October 1, 2005, the new 2005 Title 24 Standards are scheduled for implementation.  As part of this implementation, new prescriptive and performance based compliance requirements will be required in commercial new construction buildings.  This report explores the impacts of those standards as they relate to the statewide Savings By Design commercial new construction incentive program currently offered by PG&E, SDG&E, SoCal Gas and SCE.

Approach

A sampling of 44 projects was taken representing projects in all four IOU territories.  EnergyPro project files were solicited from each of the utilities for inclusion in this study.  This project sampling includes occupancy covering offices, K-12 schools, universities, libraries and laboratories.  This represents the typical occupancy types participating in the SBD program, and encompasses 3.5 million square feet of construction consuming almost 52 million kWh of electricity, 20,000 kW of peak demand and over ½ million therms of natural gas.

Each project was compared to the results of compliance under the 2001 Standards versus the 2005 Standards by re-running each project using the EnergyPro 4.0 beta version for the 2005 Standards.

Title 24 Changes

There are a number of major changes slated for the 2005 Standards that will impact commercial building construction.  Rather than detail every change to Title 24, this report will highlight only those important features relative to the occupancy types studied.

1. Cool Roofs – Most projects studied would trigger the prescriptive requirement that a cool roof be installed.  Since none of the projects sampled included cool roofs, this will show up as an energy penalty for the designs.

2. Lower LPD requirements – In all of the occupancies studied, Title 24 has reduced the allowed LPD by at least 10%, and in the case of classrooms by 25%.  Since a number of projects sampled included schools, this had a dramatic effect on the energy compliance margin of the projects.

3. Lower VSD Fan Threshold – Many projects studied included Variable Air Volume systems.  The 2005 Title 24 has lowered the threshold for prescriptive VSD requirements from being required on fan motors greater than 25 HP, to being required on fan motors 10 HP and above.  All systems in the study with motors between 10 and 25 HP will see a savings reduction.

4. VSD requirements on Pumps – Chilled water systems in the study will not see credit for VSD pumps, as they have in the past, in applications above 5 HP.

5. Time Dependent Valuation – In determining the percent below Title 24, savings during part peak and off peak periods will have a significantly reduced impact on compliance with the introduction of TDV.

6. Air Conditioning SEER – In smaller projects, in particular schools, the new SEER requirements have been increased from 10 to 13.  This represents a 30% increase in efficiency requirements, thus lower savings claims and Title 24 by a significant amount.

7. Duct insulation – All systems will see the duct insulation requirements increase from R-4.2 to R-8.

8. Duct leakage – Smaller systems in many cases will trigger the duct leakage and testing requirement in the standard design.

9. West Facing Glazing Limitation – Projects that have glazing to wall area ratios that exceed 40% on the west orientation will see a significant penalty under the 2005 Standards. 

Results

The overall sampling shows the percent better than Title 24 changes from 26% down to 16.0%, a shift of 10%.  However, certain occupancy types, such as schools, show a more dramatic change, as much as 20%.  As indicated by the section discussing Title 24 changes, the 2005 code will impact some building types and sizes more than others.  We can expect that schools and medium commercial applications with VAV systems to be most impacted.

Energy savings claims for the projects change from 11.7 mWh to 8.3 mWh a reduction of almost 30% in the savings claim.  While the Title 24 impact is a significantly lower percentage, it is important to note that the projects studied primarily included measures that would save electricity.  In particular, the majority of the savings claims came from lighting and HVAC measures, all of which were impacted by the 2005 changes.

Recommendations

In planning the 2005/2006 SBD program, here is our recommendation.

1. Implement a program similar to the current SBD program.  Each project would use the Percent Better Than Title 24 score as a basis of program qualification.  However, in the case of the 2005 Standards, this would be based upon the TDV energy use, not the current Source energy use.  However, there is an important anomaly that we need to account for.  The 2005 TDV energy use on a typical building is double that of 2001 Source energy use building.  However, Title 24 savings, at least for electricity measures, should also double under TDV.  Gas usage, however, will not follow the same trend.  Rather it will be similar to the current standards.

An adjustment to the thresholds for 2005 should definitely be considered.  The current thresholds of 10% and 15% will effectively jump by 10%, given how much tougher the new standards are.  It would be recommended that the new Owner threshold be reduced down to 5 or 7%, and the Design Team threshold be reduced down to 10%.  In addition, the curves for the incentive payments should be adjusted.  It would be recommended that the incentive payment at 10% under the new standards be the same amount as an incentive payment at 20% under the current since the building owner will be purchasing the more expensive measures in 2005.

Recommended SBD Incentive Formulas

Owner Electricity:   

$0.09 + (% below – 5%) x 0.6

Owner Gas: 


$0.46 + (% below – 5%) x 2.3

Design Team Electricity: 
$0.04 + (% below – 10%) x 0.2

Design Team Gas:

$0.19 + (% below – 10%) x 0.8

Comparison of 2001 and Recommended 2005 Incentive Formulas
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The final component of this approach would be the kWh savings calculation.  It is recommended that the kWh savings numbers be based upon either the Compliance or Noncompliance kWh calculation, as it is currently done, without regard for the TDV number.  One side effect of this approach will be that measures designed to shift energy off peak will be rewarded via the Percent Below Title 24, but will see no benefit in the kWh savings calculation.  This may actually be a desirable outcome, since the SBD program focus is towards kWh and therm savings.

The following chart demonstrates the new proposal and includes some adjustments to keep pulling the market to be innovative and seek performance in the higher percentage ranges.


[image: image4.wmf]2006 Proposal

$0.160

$0.180

$0.200

$0.220

$0.240

$0.080

$0.240

$0.140

$0.120

$0.073

$0.067

$0.060

$0.053

$0.080

$-

$0.050

$0.100

$0.150

$0.200

$0.250

$0.300

5.0%

10.0%

12.5%

15.0%

17.5%

20.0%

22.5%

25.0%

27.5%

30.0%

35.0%

% better than code

$/kWh Owner

DT














_1177420139.xls
Chart1

		0.05		0.05

		0.1		0.1

		0.125		0.125

		0.15		0.15

		0.175		0.175

		0.2		0.2

		0.225		0.225

		0.25		0.25

		0.275		0.275

		0.3		0.3

		0.35		0.35



$/kWh Owner

DT

% better than code

2006 Proposal

0.12

0.14

0.16

0.0533333333

0.18

0.06

0.2

0.0666666667

0.22

0.0733333333

0.24

0.08

0.24

0.08

0.24

0.08

0.24

0.08



SDGE proposal

		Review of current Whole Building incentive levels

		2005 Rules		$/kWh		DT		therms

		5%		$   - 0				$   - 0

		10%		$   0.060				$   0.340

		12.50%		$   0.075				$   0.395

		15%		$   0.090		$   0.030		$   0.450

		18%		$   0.105		$   0.035		$   0.510

		20%		$   0.120		$   0.040		$   0.570

		22.50%		$   0.135		$   0.045		$   0.625

		25%		$   0.150		$   0.050		$   0.680

		27.50%		$   0.165		$   0.055		$   0.740

		30%		$   0.180		$   0.060		$   0.800

		IF Code is 10% offset (see M Dodd study of SBD projects), to keep current incentive levels, rates become:

		2006 Proposal		$/kWh Owner		DT

		5%

		10%		$   0.120

		12.50%		$   0.140

		15%		$   0.160		$   0.053

		18%		$   0.180		$   0.060

		20%		$   0.200		$   0.067

		22.50%		$   0.220		$   0.073

		25%		$   0.240		$   0.080

		27.50%		$   0.240		$   0.080

		30%		$   0.240		$   0.080

		35.00%		$   0.240		$   0.080

		(italics include new increased slope of line described below)

		SDGE/SCG 2006 Proposal:

		Owner Incentive Rates for Whole Bldg.:

		- maintain entry threshold at 10%

		- start incentive rate at same $$ previously

		paid @ 20% (due to Code's 10% offset)

		- increase slope of incentive line; max's now

		at 25% better (to pull market toward extreme levels)

		- maintain max per contract $150k

		Design Team Inct Rate:

		- still begins at 15% better

		- max's at 25%

		- continues to be 1/3 of the Owner's

		incentive rate

		- in place of Track B, any project

		that reaches 20% better than code and

		provides the required level of detail,

		will be eligible to receive 50% of DT paymt

		at time of signing contract

		- still max per contract $50k

		Systems:

		- incentives begin at approx. 5%

		better than code

		- max. per contract may need to go up
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Dodd data

		Martyn's statewide study of

		45 WB projects under 2001 code v 2005

						% fallout # of proj		2001 sav		2005 sav		% reduc in kWh savings		% of sample that dropped 0-4.9% v T24		% of sample that dropped 5-9.9% v T24		% of sample that dropped 10+% v T24		sample bldg types incl

						-50%		1,950,167		1,340,334		31%		50%		44%		33%		schools, civic ctr, library

				11 >100k sq ft		-55%		5,943,842		3,862,510		35%		36%		18%		45%		univ, hq, biotech

						-43%		1,308,989		636,072		51%		0%		50%		50%		med bldg, lab, sci ctr

				1 >100k sq ft		-100%		207,190		152,385		100%		0%		0%		100%		1 sci ctr

				8 <100k sq ft		0%		1,526,487		1,453,083		5%		n/a		n/a		n/a		sch, bio, univ

				1 >100k sq ft		0%		1,014,785		981,533		3%		n/a		n/a		n/a		1 univ

								11,951,460		8,425,917		29%





proposals

		

		Charts

		2005 Rules		$/kWh		DT		therms

		5%		$   - 0				0

		10%		$   0.060				0.34

		12.50%		$   0.075				0.395

		15%		$   0.090				0.45

		18%		$   0.105				0.51

		20%		$   0.120				0.57

		22.50%		$   0.135				0.625

		25%		$   0.150				0.68

		27.50%		$   0.165				0.74

		30%		$   0.180				0.8

		IF Code is 10% offset, to keep current incentives, rates become

		(no change in entry threshold)

		2006 Rules		$/kWh Owner		DT		therms

		5%

		10%		$   0.120				0.57

		12.50%		$   0.140				0.625

		15%		$   0.160		$   0.053		0.68

		18%		$   0.180		$   0.060		0.74

		20%		$   0.200		$   0.067		0.8

		22.50%		$   0.220		$   0.073		0.855

		25%		$   0.240		$   0.080		0.91

		27.50%		$   0.240		$   0.080		0.97

		30%		$   0.240		$   0.080		1.03

		35.00%		$   0.240		$   0.080

		SDGE Proposal:

		Owner Incentive Rates for Whole Bldg.:

		- maintain entry threshold at 10%

		- start incentive at what previously was

		paid @ 20% (due to Code's 10% offset)

		- increase slope of incentive line; max's now

		at 25% better

		Design Team Inct Rate:

		- still begins at 15% better

		- max's at 25%

		- continues to be 1/3 of the Owner's

		incentive rate

		- in place of Track B, any project

		that reaches 20% better than code and

		provides the required level of detail,

		will be eligible to receive 50% of DT paymt

		at time of signing contract

		Systems:

		- incentives begin at approx. 5%

		better than code

		- max. per contract may need to go up
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				GROSS modified for PAG concept						NTG		kW		kWh		Th				kWh/kW		Own		DT		$TOT/kWh inct		$$ needed

		Whole Bldg - Elec		3,173		8,947,875				0.62		2,852		7,322,941		- 0				2820		$   0.14		$   0.05		$   0.21		1,879,054		94%

		Whole Bldg - Th						259,257		0.62		- 0		- 0		167,169						$   0.56		$   0.19		$   0.76		127,048

		HVAC - SYS		590		3,176,040		2,717		0.62		530		2,599,271		1,752				5385						$   0.12		381,125

		Ltg - SYS		422		1,416,873		(740)		0.62		379		1,159,569		(477)				3359						$   0.06		85,012

		Daylight+contols - SYS		292		951,654		10		0.62		263		778,834		6				3256						$   0.04		38,066

		Water Heating - SYS								0.62		- 0		- 0		- 0										$   0.34

		Other - Elec - Proc/Ind		441		7,535,411				0.62		397		6,166,980		- 0				17072						$   0.06		452,125

		Other - Th - Proc/Ind						214,473		0.62		- 0		- 0		138,292										$   0.34		72,921

				4,918		22,027,853		475,716		0.62		4,422		18,027,595		306,742				4,077						$   0.09		$   3,035,351

												4,422		- 0		- 0												3200000

												% WB sav		41%												% WB Inct		66%






