Cost-Effectiveness Inputs and Load Impact Workpapers

Program: Savings By Design Program

Technology Description:

Whole Building – Greenfield, Industrial/Agricultural

Calculation Methodology for Load Impacts

The California New Construction Calculator (CaNCcalc) is a tool developed by SBD-partnering utilities to assess potential energy savings and calculate incentives for program participants.  The CaNCCalc simulation process begins by automatically developing a DOE-2 "model" of the building based on user selections.  A base line DOE-2 building model that assumes a minimum level of efficiency (e.g., minimally compliant with California Title24 or ASHRAE 90.1) is also automatically developed to provide the base from which energy savings and SBD incentives are estimated.  Input to DOE-2 consists of a detailed description of the building being analyzed, including hourly scheduling of occupants, lighting, equipment, and thermostat settings.  DOE-2 provides very accurate simulation of such building features as shading, fenestration, interior building mass, envelope building mass, and the dynamic response of differing heating and air conditioning system types and controls.  DOE-2 also contains a dynamic daylighting model to assess the effect of natural lighting on thermal and lighting demands.  EEM runs are made automatically, reflecting the energy efficiency measures (EEM's) selected by the user.  These EEM runs identify the savings that lead to Savings By Design incentives for the building owner.

For the Whole Building Approach, a DOE-2 based calculator certified for compliance by the CEC is used to quantify the energy impacts.  This calculator provides an energy saving value, a compliance margin, and assigns an approximated savings amount.  The compliance margin is stated relative to a project-specific energy budget based on the Title 24 building standard, utilizing CEC approved algorithms.  If the compliance margin exceeds 10%, the owner - is eligible for an incentive.  If it exceeds 15%, the design team in charge of developing an integrated building design or major remodel/renovation also becomes eligible for a Design Team Incentive.

The Systems Approach also utilizes a DOE-2 based computer simulation tool for calculating the base energy saving assumptions.  CaNCcalc provides a set of prototypes for new and “gut-rehabilitated” commercial buildings based on the Title 24 energy standards mandated under AB 970 for 2001.  The base prototypes for the occupancies underpinning the tool incorporate the Energy Efficiency Measures (EEMs) identified for the 2001 statewide SBD program under the Systems Approach.  The occupancies are consistent with the requirements provided by the four California investor owned utilities that participate in the statewide SBD program, and the EEMs for those occupancies are consistent with industry design practice.

Industrial and agricultural projects may employ calculations for process loads outside of standardized program parameters (NCcalc, DOE-2, and so forth).  Where industry-accepted standards exist, such as established by the Department of Energy (i.e., the Energy Policy Act), the California State Building Energy Efficiency Standards (i.e., Title 24), or Appliance Standards established under Title 20, these form the minimum basis for estimating standard equipment energy usage.  If no state or federal standards exist, widely adopted energy standards will be the minimum basis.  These standards include those set by organizations such as the American Society of Heating, Refrigeration and Air Conditioning Engineers, the Electric Power Research Institute, the Consortium for Energy Efficiency, or the American Council for an Energy Efficient Economy.  In lieu of any widely adopted energy standards, and to ensure statewide program consistency Pacific Gas and Electric Company is the lead for assessing industry “accepted” practices.

Demand (kW) savings non-coincident with system peak

Demand (kW) savings coincident with system peak

Energy (kWh) Savings

Natural Gas (Therm) Savings

All commercial program energy estimates savings estimates for 2004 were based on the projects committed and installed for the 12-month period from 2002/2003. 

Net-to-Gross (NTG) Ratio

A NTG ratio of 0.82 is applied to the gross savings values to adjust for program participants that are expected to adopt the measures in lieu of the program.  Source: Energy Efficiency Policy Manual Version 2

Effective Useful Measure Life

All segments of the Savings-by-Design program are assigned an effective measure life of 15 years.Source: Energy Efficiency Policy Manual Version 2

Measure Cost

Incremental costs are estimated using end-use level cost factors developed in 1999 by SCE for PY2001.  These factors are in dollars and multiplied by kWh to estimate job costs for energy efficiency upgrades.

Energy Savings

The SBD program provides opportunities for all customer classes and occupancies in the commercial, agricultural, and industrial new construction and major renovation and remodeling sectors.  The program includes several approaches in order to provide a comprehensive array of program offerings to this market.  The Whole Building approach allows for early project involvement and integrated analysis of opportunities for energy savings from the commercial market.  Sophisticated modeling and design analyses are employed to maximize the energy efficiency of the participating project.  For less sophisticated commercial projects, the Systems Approach provides the opportunity to change specific project elements and maximize the efficiency of project components, if not the project as a whole.  Both methods apply to agricultural and industrial projects.  Industrial and agricultural projects may also employ special methods not used in Whole Building or Systems Approaches to analyze processes.  Detailed program information is available in the program proposal portion of the filing.

Whole Building Approach

The Whole Building Approach provides the potential for maximizing energy savings because it enables the owner and design team to consider integrated, optimized energy efficiency solutions.  Computer simulation analysis (a DOE-2 [Department of Energy building simulation program] based model) determines the amount that the integrated building design exceeds the Title 24 minimum requirements to determine the energy savings and the incentives.  

For the Whole Building Approach, a DOE-2 based calculator certified for compliance by the CEC is used to quantify the energy impacts.  This calculator provides an energy saving value, a compliance margin, and assigns an approximated savings amount.  The compliance margin is stated relative to a project-specific energy budget based on the Title 24 building standard, utilizing CEC approved algorithms.  If the compliance margin exceeds 10%, the owner - is eligible for an incentive.  If it exceeds 15%, the design team in charge of developing an integrated building design or major remodel/renovation also becomes eligible for a Design Team Incentive.

Systems Approach

The Systems Approach also utilizes a DOE-2 based computer simulation tool for calculating the base energy saving assumptions.  The California New Construction Calculator (CaNCcalc) is a tool developed by SBD-partnering utilities to assess potential energy savings and calculate incentives for program participants.  CaNCcalc provides a set of prototypes for new and “gut-rehabilitated” commercial buildings based on the Title 24 energy standards mandated under AB 970 for 2001.  The base prototypes for the occupancies underpinning the tool incorporate the Energy Efficiency Measures (EEMs) identified for the 2001 statewide SBD program under the Systems Approach.  The occupancies are consistent with the requirements provided by the four California investor owned utilities that participate in the statewide SBD program, and the EEMs for those occupancies are consistent with industry design practice.  

Existing building occupancies and unit energy savings (UES) approaches from previous year’s programs are used as well as new prototypes to provide the technical basis of the new CaNCcalc 2001 tool.  This information has been enhanced and updated to provide more accurate results in a tool that is easier to use and update.  Twenty-seven commercial building occupancies incorporate lighting, HVAC, daylighting, glazing  and hot water categories of EEMs.  The occupancy prototypes are capable of analyzing individual EEMs as well as the interactive effects of multiple EEMs.  They allow the estimation of energy savings in comparison to the minimum SBD program requirements and Title 24 standards effective June 1, 2001, and the Title 20 Appliance Code changes effective October 2001. The existing prototypes take the form of DOE-2 building descriptions.  

The commercial building occupancies are as follows:

Assembly
Large University

Bio/Tech Manufacturing
Large University Yr-Round

Bio/Tech Manufacturing 24-Hr
Light Manufacturing

Community College
Light Manufacturing 24-Hr

Community College Yr-Round
Quick Service Restaurant

Conditioned Storage
Single Story Large Retail

Conditioned Storage 24-Hr
Small Office

Full Service Restaurant
Small Public School

Hospital
Small Public School Yr-Round

Hotel (public areas)
Small Retail

Hotel (guest rooms)
Three Story Large Retail

Large Office
Unconditioned Storage

Large Public School
Unconditioned Storage 24-Hr

Large Public School – Yr-Round


Process Projects
Industrial and agricultural projects may employ calculations for process loads outside of standardized program parameters (NCcalc, DOE-2, and so forth).  Where industry-accepted standards exist, such as established by the Department of Energy (i.e., the Energy Policy Act), the California State Building Energy Efficiency Standards (i.e., Title 24), or Appliance Standards established under Title 20, these form the minimum basis for estimating standard equipment energy usage.  If no state or federal standards exist, widely adopted energy standards will be the minimum basis.  These standards include those set by organizations such as the American Society of Heating, Refrigeration and Air Conditioning Engineers, the Electric Power Research Institute, the Consortium for Energy Efficiency, or the American Council for an Energy Efficient Economy.  In lieu of any widely adopted energy standards, an assessment of the industry “accepted” practice will be made by Pacific Gas and Electric Company.

Cost Effectiveness Inputs

Measure
Incremental Cost

Whole Building-Owner Incentive


See specific measure

Whole Building-Design Team Incentive


N/A

Day Lighting


$.15/kWh (1)



Lighting Power Density Reductions
$.16/kWh (1)

Heating Ventilation and Air Conditioning


$.21/kWh (1)



Refrigeration


$.16/kWh (1)



Service Hot Water


$2.32/therm 

(2)

Space Heating/Boilers
$3.03/therm

(3)

Process


$.22/kWh (1)

$.2.53/therm (4)

Notes:

1. Incremental costs based on “2001 DEER study”  and 1996 Measure Cost Study using weighted averages derived from Historical Program Data.

2. See Mary Sutter’s summary, Exhibit 6 weighted average, which is associated with the “Southern California Gas Company’s Commercial Gas Water Heaters in the Savings By Design Program—Whole Building and Systems Approach”, Equipoise Consulting Incorporated, October 10, 2000. 

3. See Mary Sutter’s summary, Exhibit 8 average, associated with the “Southern California Gas Company’s Commercial Gas Water Heaters in the Savings By Design Program—Whole Building and Systems Approach”, Equipoise Consulting Incorporated, October 10, 2000.

4. See Mary Sutter’s summary, Exhibit 8 Large Boiler – steam, associated with the “Southern California Gas Company’s Commercial Gas Water Heaters in the Savings By Design Program—Whole Building and Systems Approach”, Equipoise Consulting Incorporated, October 10, 2000.
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