Statement of Work

End-Use Load Data Update Project
Phase 1: Cataloging Currently Available Data

Part I: General Information

Introduction
This document describes the work to develop a detailed catalog of available end-use data for typical loads in the Pacific Northwest Region (Region).
Background

From the mid-1980’s through the early-1990’s, the Bonneville Power Administration (BPA) ran the End-Use Load and Consumer Assessment Program (ELCAP) which gathered and analyzed end-use load data in an effort to better understand commercial and residential electricity use characteristics.   Residential sector end-use loads included:  building total, water heating, HVAC systems, other, lighting, refrigerators, freezers, ranges, clothes dryers, clothes washers, and dishwashers.  Commercial sector end-use loads included: building total, interior and exterior lighting, water heating, space heating, space cooling, ventilation, food preparation, refrigeration, and other.  This was a major undertaking, with a final program cost near $25 million.  Efforts to gather new data have been sparse since ELCAP, and minor in comparison.  

Raw end-use data usually consist of at least a year’s worth of hourly energy use.  For ELCAP, the data were all metered, although some data are “simulated” from building modeling software.  Regional planners have used these data in many ways, including:  load forecasting, developing load shapes for conservation measures, determining capacity impacts and willingness to pay for conservation and load control measures, rate design, and electric reliability planning.  

As the data get older, users feel less and less comfortable with them, doubting they represent today’s loads.  The technologies available and the manner in which consumers use their electric equipment has changed since the ELCAP data were collected.  The penetration of end-use equipment such as home entertainment systems, home and business computing systems, and data centers has changed dramatically since the mid-1980’s.  Operating characteristics of many technologies have also changed.  
In addition, the Region has not had the benefit of a centralized data warehouse.  There has been some sharing of data within the Region, but duplication of efforts to gather and analyze data is common.  
The Regional Technical Forum (RTF) and its members believe there may be useful data or ongoing studies outside the Region that the Region can benefit from.  In addition, there are new improved ways of collecting end-use load data.  It is expected that ELCAP-like data can be collected at a fraction of the cost with today’s technology.
Some additional sources of useful data may include the following: 
· California Commercial End-Use Survey (CEUS), 
· Database for Energy Efficient Resources (DEER), 
· Avista’s Public Utility Regulatory Policies Act data set, 
· Commercial buildings’ energy management systems, 
· Corporate energy accounting systems, 

· Real estate investment trusts, 

· Utility automated meter reading (AMR) data, 

· The Northwest Energy Efficiency Alliance’s Distribution Efficiency Initiative data with customer characteristics, 
· Commercial Building Stock Assessment data combined with AMR data,
· Utility efficiency and demand response programs and pilots, 

· BPA’s demand response pilot in the City of Ashland, 

· Upcoming data from “quad metering” of the Region’s ductless heat pump demonstration program,
· National Resource Management’s (NRM) data on grocery store end-uses,

· BacGen data on water and wastewater treatment end-uses,

· Pacific Corp load shape data from recent Quantec report,

· ESource

· Air Advice 

The Phase 1 project purpose is to categorize the existing data’s usefulness, search for other lesser-known but potentially useful data from within and outside the Region, and highlight the primary weaknesses in the existing data.   This will allow for a prioritization of future end-use load studies (Phase 2).  The Region does not expect to recreate ELCAP’s scope or magnitude, but instead develop a systematic method for continually improving the data it uses, and use it in a consistent manner. 

Scope

The overall project purpose is to develop a coherent method of warehousing, distributing, and updating end-use load data for the Region, to eventually have a full array of data for all end-uses.  The specific objective of this contract (Phase 1) is to categorize the usefulness of the Region’s existing end-use load data, search for other lesser known but potentially useful data from within and outside the Region, and highlight the primary weaknesses in the existing data. 

Applicable Documents

Cahill, James M, Keith Ritland and Wendy Lin-Kelly.  Bonneville Power Administration.  “Description of Electric Energy Use in Single-Family Residences in the Pacific Northwest:  1986-1992.  End-Use Load and Consumer Assessment Program (ELCAP).”  Portland, OR. December 1992.
Taylor, Z Todd.  Pacific Northwest Laboratory. “Description of Electric Energy Use in Commercial Buildings in the Pacific Northwest:  1992 Supplement.  End-Use Load and Consumer Assessment Program (ELCAP).”  Richland, WA.  July 1992.
Part II: Work Requirements

Technical Requirements

The primary objective of Phase 1 is to search for and categorize available end-use load data sets.  This involves a level of data and data source review and analysis adequate to determine each data set’s “data properties”.  
Data Properties include the following information for each data set:

1. Data Source

2. Sector (Residential, Commercial, Agricultural, or Industrial)

3. End-Use
4. End-Use characteristics

a. Vintage

b. Hours of operation 
c. Efficiency

d. Units of production
5. Site characteristics

a. Facility definition

b. Vintage

c. Square footage

d. Hours of operation/building schedule

e. Climate characteristics

f. Location

g. NAICS code

h. Number of employees
6. Customer characteristics

7. Data Characteristics

a. Data Source Type (i.e. measured or simulated), 

b. Sample size (number of end-uses measured or number of simulation runs)
c. Duration of measurement or simulation (multi-year, 1 year, less than a year, etc.)

d. Time granularity of the data (daily, hourly, 15 minute, etc.)

e. Data format (electronic format, raw data, analyzed data, etc.)
f. Date data were collected

g. Estimated useful life of the data

h. Data availability and/or accessibility
i. Energy Use Index availability
j. Noteworthy modeling or metering methods or assumptions
k. Estimated cost to acquire the data, if any

l. Estimated cost to analyze the data into a usable form, if any 

m. Shortcomings of the data, if any

8. Additional applicable end-uses, if any

9. Regional Usability
Develop a list of End-Uses
In consultation with the Regional Technical Forum (RTF) End-Use Load Data subcommittee, the Contractor shall develop a comprehensive list of end-uses which will include residential and commercial sector end-uses and may include industrial, agricultural, and/or other sector end-uses. 
Data Search
The Contractor shall perform a search for end-use load data and data sources that may be applicable to the Pacific Northwest.  This search will be somewhat directed through consultation with the RTF End-Use Load Data subcommittee, including the partial list of potential data sources in the Background section of this statement of work, but the Contractor is expected to use its professional judgment in pursuing the most productive and useful potential data sources within the budget.  The Contractor shall gather intelligence on ongoing and planned studies that may produce new data sets relevant to the Region.
Data Collection
During the Data Search, where hourly data are readily available to the Contractor, the Contractor shall collect the data and amalgamate the data into an electronic format.  The Contractor should specify the format expected for data warehouse.  Data shall be matched to the appropriate calendar years.  

Catalog Data Sets

The contractor shall develop a spreadsheet catalog of all data sets identified in the Data Search, whether available or not, including all available Data Properties associated with each data set, indexed by End-Use.  Some end-use categories are expected to have multiple data sets of varying quality from one or more sources, while other end-use categories may have no available data or foreseeable data sources.
Develop a method to assign a Regional Usability metric

The contractor shall develop a uniform method for assigning the Regional Usability Data Property to data sets and implement that system in developing the catalog of data sets.  The Regional Usability metric is intended to be a single letter grade (A, B, C, D, F) that provides a qualitative assessment of each data set’s value to the Region’s planners by taking into account most of the other Data Properties.  This simple, relative judgment will allow catalog users a quick but thorough method of making comparisons of the cataloged data sets and provide guidance for future end-use load data research.  This metric will be proposed to the RTF for review prior to implementation. 
Perform simple analysis necessary to assign Data Properties
The Contractor shall perform analysis on data that, in its professional judgment, have high potential for usefulness to the region but need additional simple analysis to determine certain Data Properties.  The Contractor shall develop graphic and tabular results for load shapes, by season and hour, so the RTF can review the assessment of Regional Usability. 
Summary Memo
The Contractor shall summarize the findings of this work in memorandum form.  The focus of this memo should be a qualitative summary of the end-use categories with the highest need for improved end-use load data.  The memo shall include a list of recommended activities and next steps to improve the quality of these data and fill in gaps of missing data.
Presentation to RTF

The Contractor shall present its findings to the RTF at a normally scheduled RTF meeting.  The presentation is expected to be 45 to 90 minutes in duration, including questions and answers from the RTF.
Deliverables
1. Attend and participate in RTF End-Use Load Data subcommittee meetings

2. List of End-Uses

3. Available end-use load data sets in electronic format

4. Spreadsheet Catalog of the data sets with all available Data Properties
5. Electronic file containing the graphical and tabular summaries of each load shape.

6. Written description of the method for assigning the “Regional Usability” metric to data sets 
7. Written summary of any analysis performed on data sets

8. Written summary memo

9. Final presentation to the RTF
Part III: Supporting Information

Place of Performance

The work shall be performed at the Contractor’s site.  RTF meetings and project planning activities will be performed at the NWPCC’s headquarters.
Period of Performance

The project start date shall be within 10 days after contract award.  The period of performance is 4 months after contract award.
Special Considerations

