nationalg

Laura 8, Olton

General Counsel
Rhode Istand

January 10, 2007

VIA HAND DELIVERY AND ELECTRONIC MAIL

......

Luly E. Massaro, Commission Clerk
Rhode Island Public Utilities Commission
89 Jefferson Boulevard

Warwick, RI 02888

RE: Docket 3789 — Long Range Gas Supply Plan
Responses to Division Reqguests of December 7. 2006

Dear Ms. Massaro:

Enclosed please find ten (10) copies of National Grid’s responses to the Division’s data
requests issued on December 7, 2006, in the above-captioned proceeding,

Thank you for your attention to this matter. If you have any questions, please feel free to
contact me at (401) 784-7667.

Very truly yours,

Laura S. Olion

Enclosures

ce: Docket 3789 Service List



Certificate of Service

1 certify that a copy of the cover letter and materials accompanying this certificate were mailed or
hand-delivered to the parties listed below.

Date: January 10, 2007

National Grid

Docket 3789 — National Grid — Long-Range Energy Plans
Service List as of 11/27/06

Name/Address

E-Mail Distribution Telephone/
Faesimile

I.aura Olton, Esq. Laura olton@us.ngrnd.com 401-784-7667
National Grid 401-784-4321
280 Melrose St. Joanne. scanlon(@us.ngrid.com
Providence, RI 02907 T
Peter Czekanski, Director of Pricing | Peter Czekanskii@us ngrid.com 401-272-5040
National Grid 401-751-0698
100 Weybosset St.
Providence, RE 02903
Paul Robertt, Esq. Probertif@riag.ii.gov 401-222-2424
?; g tsgli;ﬁtt“zar;l?ét(r}:;eral Steve.Scialabba@ripuc.state rius 401-222-3016
Providence, R1 02903 RDiMegliofriag ri.gov
Bruce Oliver Boliver rha(@verizon.net 703-569-6480
Revilo Hill Associates
7103 Laketree Drive
Fairfax Station, VA 22039
Original & 9 copies with: Imassaro@puc. state.ri.us 401-941-4500
Luly Massaro, Commission Clerk 401-941-1691
RI Public Utilities Commission sfrias(@puc state.11,us
89 Jefferson Boulevard :
Warwick, RI 02888 tmassaro(@puc. state ri,us




National Grid

RIPUC Docket 3789

Responses to Division’s Data Requests —~ Set 1
Issued December 7, 2006

Data Request DIV 1-01

Reguest:

Based on what is known at this point regarding gas use by National Grid gas customers
during the winter of 2005-06, please:

a. Provide an explanation, as well as supporting analyses, to explain and document
' the adjustments the Company would make to its forecasts of gas demand and gas
supply requirements for each GCR period starting with the 2006-07 GCR year
and continuing through the winter of 2010-11 and the rationales for those
adjustments.

b. If possible, provide similar forecast data for the winter of 2011-12,

Response:

The Company believes that there is insufficient data to support modifying its long range
forecast used for making supply portfolio decisions based upon recent events. The devastation
and gas supply disruptions caused by hurricanes Katrina and Rita in 2005 and other
international events caused significant increases o energy prices and resulied in numerous news
articles and press about possible energy shortages and need for people to modify their energy
consumption patterns. While gas consumption during last winter shows a reduced use per
customer, past experience indicates that mild weather increases the customers’ ability and

ikelihood to use less. Given the unusual circumstances during this past year of 8o, it is
uncertain whether this most recent pattern of customer usage will continue or if it will return to
the more historic normal pattern.

Prepared by or under the supervision of:
Peter Czekanski

fipriesharidkt 3789 - long range supply plan'data requestidecember 7, 2006'div 1-01.doe



National Grid

RIPUC Docket 3789

Responses to Division’s Data Requests — Set 1
Issued December 7, 2006

Data Request DIV 1-02

Request:

Please provide the data and analyses that the Company has used to weather-normalize
actual gas throughput data by rate class for the winter of 2005-06.

Response:

The data and analyses used to weather-normalize actual gas throughput data by rate class
for the winter of 2005-06 was provided in response to data request DIV 1-1a in Docket No.
3766. A copy of that reply is attached here,

Prepared by or under the supervision of:
Peter Czekanski

fhpricshardkt 3789 - long range supply plan\data requestidecember 7, 2006\div 1-02.doc



Request:

Re:

National Grid

RIPUC Docket 3766 GCR

Responses to Division’s Data Requests — Set 1
Issued September 22, 2006

Division Data Request 1-1

Schedule PCC-1, page 12. The electronic workpapers provided show all the

forecasted monthly sales and FT-2 Transportation volumes as hard inputs. Please:

d.

b.

Response:

Provide all supporting workpapers for the development of monthly and annual
forecasted sales for each rate class.
Identify losses, additions or changes in rate classification for Large and Extra Large

- C&lI customers and all documentation relied upon to support forecasted changes in

sales and transportation volumes for those classes.

Workpapers supporting the development of monthly and annual forecasted sales for
each rate class, except the extra large, are contained in two excel files. The first file,
“Forecast 2007-2008”, includes a worksheet used to develop the forecasted customer
count based on the general trend of month-to-month changes over the same month in
each of the last three years. For example, between October and November in each of
the past three years, there has been an average increase of 2,124 residential heating
customers and hence, the forecast for November 2006 reflects an increase of 2,124
customers over the October customer count. For the medium, large low load and
large high load categories, the sales and transportation data in each rate class was
combined for purposes of developing the customer count forecast and then split into
the sales / transportation subcategories based on the most recent mix of sales and
transportation service. The forecasted sales volumes are calculated by multiplying
the monthly forecasted customer count by the monthly average normalized use per
customer. The development of the monthly average normalized use per customer is
provided on the worksheets associated with the second excel file, “RI History for
GCR”. The second file shows the adjusting of actual historic consumption data for
the effects of weather based on a ten-year normal of 5,463 degree days (5,492 in
2004 to account for the leap year). The normalized average use per customer is
based on the average use per customer per month in the same month of the last two
years.

Electronic copies of both excel files have been provided to Mr. Oliver via e-mail.

Prepared by or under the supervision of:
Peter Czekanski

fipricshar\dk1 3789 - jong range supply pianidate vequestidecember 7, 2006\div 1-02 attachment.doc



National Grid

RIPUC Docket 3766 GCR.

Responses to Division’s Data Requests — Set 1
Issued September 22, 2006

Response to DIV 1-1 continued:

b. Losses, additions and changes in the Large rate classification were not specifically
identified by customer. The forecast for the Large rate classification was developed
as described in the response to DIV 1-1a above. Specific losses, additions and
changes were identified for Extra Large C&I customers on a customer-by-customer
basis by the key accounts representatives assigned to the accounts. A copy of the
spreadsheet with the supporting details and decumentation was provided to Mr.
Oliver via e-mail.

Prepared by or under the supervision of:
Peter Czekanski

fipricshar\dkt 3789 - long range supply plan\data requestidecember 7, 2006\div 1-02 attachment.doc
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National Grid

RIPUC Docket 3789

Responses to Division’s Data Requests — Set |
Issued December 7, 2006

Data Reguest DIV 1-03

Regquest:
Please update the data provided as DIV 1-08(a) Attachment dated September 22, 2006 in
Docket No. 3755 to include degree day information for the years 1995-96 through 2005-06.

Also, if monthly degree day data is available for the months of October, November, April and
May, please provide such data.

Response:

Listed below is the information for the monthly degree day from October to May from
1995 to 2006:

DEGREE DAY DATA BASE

oCT NOV DEC JAN FEB MAR APR MAY

YEAR mame - —— - e e — e :
1995-96 326 721 1082 1116 1018 221 494 265
1996-67 245 743 814 1058 794 836 - 529 288
1997-08 389 715 948 915 776 738 451 149

- 1998-99 410 636 816 1072 837 773 441 172
1999-00 328 519 866 1148 892 659 524 219
2000-01 384 642 1148 1113 g2z 883 473 1493
2001-02 355 515 780 918 819 762 424 268
2002-03 334 659 984 1231 1080 818 580 297
2003-04 392 549 894 1345 921 7986 A57 197
2004-05 403 640 943 1157 936 - 928 443 352
2005-66 321 567 1005 856 928 797 427 217

Prepared by or under the supervision of:
Gary Beland
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National Grid

RIPUC Docket 3789

Responses to Division’s Data Requests — Set 1
Issued December 7, 2006

Data Request DIV 1-04

Request:

Please provide updated Long-Run Avoided Cost (LRAC) analyses comparable to those
referenced in the Company’s response to DIV 1-09(d) Attachment dated September 22, 2006 in
Docket No. 3766 in a manner that reflects current market conditions and costs and show the
development of estimates of avoided costs associated with replacement of the Company’s
current one in one-hundred year reliability standard with a reliability standard based on:

a. A one in fifty (50) year standard
b. A one in forty (40) year standard
c. A one in thirty (30) year standard

Response:

The Company does not have an update of Long Run Avoided Costs (LRAC) available at
this time. In the original 1994 Integrated Resource Plan, LRAC’s were developed to facilitate
the screening of a large number of both supply side and demand side options. Since that time,
the Company has relied on a detailed analysis of individual supply projects and how they fit the
system and the portfolio rather than uiilizing the LRAC approach.

Applying this approach to evaluate reducing the design standard from a one in one
hundred year standard to one in 50, 40 or 30 year standard will require additional time, Such an
analysis would alse involve more than just a straight evaluation of the economic value of sach a
reduction of the standard. As described in the supply plan in the section on Planning Portfolio
Strategy (pages 15 to 20), the Company chose to add the Tennessee capacity for four reasons.
One, because it was the best option available to address the problem of high daily prices in the
region during severe colder than normal winter weather. Two, to meet future growth needs,
recognizing that if growth is not as predicted, other, more expensive, capacity could be
terminated or released. Three, the upward trend in New England basis will enable the Company
to recover a significant amount of the fixed costs of carrying this capacity as part of its normal
process of attempting to maximize the value of its portfolio. Four, the future of the various
LNG and other projects proposed fo serve New England is not clear. Delays and obstructions
have been experienced in every project and it is unclear when they will be completed, if at all.
The closing sentence in the section is the conclusion that “the Company’s portfolio strategy 1s
designed to mitigate that risk (i.e., the risk of extremely high daily prices which will persist if
projects aren’t completed) at a nominal cost.”

Prepared by or under the supervision of:
Gary Beland
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National Grid

RIPUC Docket 3789

Responses to Division’s Data Requests — Set 1
Issued December 7, 2006

Data Reguest DIV _1-05

Request:

Please provide a discussion of the Company’s perceived impacts of © global warming”
and/or downward trends in degree days over time on:

a. Design day temperatures and degree days

b. Design winter temperatures and degree days

c. Expected gas supply requirements during a “cold snap.”
Response:

The mpact of “global warming” is unclear at this time. There is insufficient scientific
consensus on the affects of “global warming” upon which to base forecasts particularly over the
time frame encompassed by the long term plan. As indicated in response to DIV 1-03, the
recent winter of 2002-03 was the coldest in the past 11 seasons. While there have been a
number of significantly warmer than normal winters in the Northeast over the past decade, we
have experienced individual months at close to record cold conditions and on J anuary 15, 2004
we experienced a gas day of 64 degree days with a wind speed significantly above average
causing sendout to be just below that predicted under design conditions of 68 degree days.

Prepared by or under the supervision of:
Gary Beland
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National Grid

RIPUC Docket 3789

Responses to Division’s Data Requests - Set 1
Issued December 7, 2006

Data Request DIV 1-06
Request:

Please identify the capacity release revenue that the Company’s gas supply modeling
analyses assessed would flow to the Company by year for each year addressed in the Long-
Range Gas Supply Plan for the years 2002-03 through 2007-08 that was filed on January 30,
2004 in the development of that plan.

a. Under normal weather conditions
b. Under design winter weather conditions
Response:

The Gas Supply Plan makes no assumptions about capacity release value in the 2002-03
through 2007-08 Long Range Gas Supply Plan under either normal or design weather
conditions. The economic evaluation of the portfolio is based on modeling the least cost
dispatch of the portfolio to meet system demands using the SENDOUT model and assumed zero
value for capacity when it was not dispatched.

Prepared by or under the supervision of:
Gary Beland
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National Grid

RIPUC Docket 3789

Responses to Division’s Data Requests — Set 1
Issued December 7, 2006

Data Request DIV 1-07

Request:

Please provide sensitivity analyses which demonstrate that the gas supply plan included
in the Company’s August 22, 2006 Long-Range Gas Supply Plan for the years 2006-07 through
2010-11 in fact produce “the least-cost use of available resources to meet the forecasted sendout
requirements.”

Response:

The Company did not perform any sensitivity analyses. The phrase “the least-cost use of
available resources...” is from the description of the SENDOUT modeling software. The
SENDOUT model is a linear programming (LP) model that relies on a classical “transportation
model” to minimize the total expected cost function within the constraints incorporated in the
modeled portfolio. The model looks at the delivered cost of each supply and any limitations on
that supply to mathematically determine the least cost solution. It may run thousands and
thousands of iterations trying to identify the least-cost dispatch of the resources within the
portfolio. In addition, the model will take into account any contractual requirements such as
“must turn” provisions of storage contracts, monthly or seasonal limits on storage or
transportation contracts, limitations on the ability te resteck LNG and so on.

Prepared by or under the supervision of:
Gary Beland
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National Grid

RIPUC Docket 3789

Responses to Division’s Data Requests — Set 1
Issued December 7, 2006

Data Request DIV 1-08

Reguest:

For the Company’s August 22, 2006 Long-Range Gas Supply Plan, please all
assumptions used regarding natural gas commodity prices in future periods, as well as fixed and
variable costs associated with pipeline, storage, and other capacity resources that would be
available in each year of the period included in the Company’s development of that plan.

Response:

For commodity pricing, the June 7, 2006 NYMEX closing prices, for the 60 month
period of November 2006 through October 2011, were used to estimate the city gate delivered
cost of each pipeline supply in the portfolio. The NYMEX price was then adjusted by the
specific basis for each supply area. For example, if the NYMEX closing price for November
was $7.50 and the area basis for Texas Eastern South Texas was $-.50 then the commodity price
used was $7.00. The basis was calculated by using a three-year average of the month closing
price of each supply area as published by Platts “Inside FERC Gas Market Report” compared to
the same three-year average of the NYMEX Monthly close to arrive at the basis. To turn this
price into a City Gate price, the filed interstate tariff variable delivery cost and fuel reduction are
added.

Fixed costs were estimated using the current filed interstate Pipeline tariffs for both
supply and storage. LNG fixed costs are per Distrigas’s contract rate. Rates were held constant
for the length of the study. The current supply portfolio was assumed to be maintained, except
for the addition of the new Tennessee transportation in November 2007 discussed in the Plan.

A table of the fixed and variable costs assumed is attached.

Prepared by or under the supervision of:
Gary Beland
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SUPPLY AREA BASIS SUMMARY

THROUGH

'June 20086

Sorted by Price $/Mmbtu on 12 month average

SUPPLY AREA

TETCO STX

TENNESSEE ZONE ©
TETCO ETX

TETCO WLA

TENNESSEE ZONE 1

TETCO ELA

TRANSCO ZONE 2
COLUMBIA APPALACHIA
TRANSCO ZONE 3

AGT CITY GATE SUMMER
AGT CITY GATE WINTER
TETCO M3 SUMMER

TETCO M3 WINTER
TRANSCO ZONE 6 SUMMER
TRANSCO ZONE 8 WINTER
DOMINION APPALACHIAN
DRACUT WINTER

DRACUT SUMMER
TENNESSEE ZONE 6 DEL WINTER
TENNESSEE ZONE 6 DEL SUMMER
NIAGARA WINTER
NIAGARA SUMMER

ANE SUMMER

ANE WINTER

12 Month 3 year avg.

Average

($0.53)
(51.04)

($0.58)
{30.51)
(50.47)
(50.09)
($0.08)
($0.050)
($0.05)
$0.39
$0.09
50.54
$1.74
$0.53
$1.32
$0.50
$1.14
$0.39
$1.31
$C.47
$1.60
$0.52
$0.37
$0.25
(30.69)
($1.06)
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National Grid

RIPUC Docket 3789

Responses to Division’s Data Requests — Set 1
Issued December 7, 2006

Data Reguest DIV 1-09

Reguest:

Please provide the Company’s current assessment of the costs and expected availability
(in terms of timing and capacity limitations) of gas supply alternatives for each year 2006-07
through 2611-2012, and explain how those expectations differ, if at all, from the expected costs
and availability of gas supply alternatives perceived during the preparation of the Company’s
August 22, 2006 Long-Range Gas Supply Plan.

Response:

The Company’s assessment of the costs and expected availability of gas supply
alternatives has not changed since the preparation of the August 22, 2006 Long-Range Gas
Supply Plan. We would change our assessment to the extent that we perceived new projects
would come on line during the planning period. There is no project to bring pipeline capacity
and supply to New England that has regulatory approval and known pricing other than the
Tennessee Northeast Connection Expansion Project, in which the Company is participating,.
The timing of every other major project to add supply to the Northeast is uncertain, at best, with
virtually no information available on costs. While several projects have some level of approval,
(e.g., Weaver's Cove has been approved by the FERC, the offshore Excelerate project has been
approved by the Coast Guard and Canaport has been approved by Canada’s Energy Board) none
of those projects have all the pieces in place and all require new pipeline capacity and any
approvals required to construct it. They also need dedicated LNG supply and may require
further State or local permits. It is unclear whether any project, other than the Tennessee
project, will achieve operational status within this decade or that the addition of one project will
add enough supply to accommodate additional electric load growth or the potential loss of coal
based electric production capacity, further increasing reliance on gas.

Prepared by or under the supervision of:
Gary Beland

fpricshar\dkt 3789 - long range supply plandata reguestidecember 7, 2006\div 1-09.doc



National Grid

RIPUC Docket 3789

Responses to Division’s Data Requests — Set |
Issued December 7, 2006

Data Request DIV 1-10

Request:

Please provide the Company’s current assessment of the extent to which the reductions
in use per customer reflect a price elasticity response to higher GCR charges and the expected
imipact price elasticity considerations on future gas estimates of gas use. Also, please endeavor
to differentiate that assessment by customer class.

Response:

Please see the Company’s response to data request DIV 1-01.

Prepared by or under the supervision of:
Peter Czekanski

[pricsharidkt 3789 - jong range supply plan‘data requestidecember 7, 2006\div 1-10.doe



National Grid

RIPUC Docket 3789

Responses to Division’s Data Requests — Set |
Issued December 7, 2006

Data Request DIV 1-11

Reguest:

Please document the “long term downward trend” in use per residential heating customer
referenced in the Company’s response to data request DIV 1-12 in Docket No. 3766.

Response:

Attached are two documents issued by the American Gas Association that demonstrate
and explain the decline in use per customer. The analysis presented is consistent with the
experience in Rhode Island. The AGA study begins with 1980 and does not include the
significant drop in use per customer which occurred from 1973 to 1980 as a result of the energy
crisis and price increases experienced during that period.

Note also that Rhode Island’s codes governing new construction result in an energy use
per square foot of less than half of that seen in typical pre 1975 housing. In order to meet the
codes, new homes have more insulation, much higher efficiency furnaces and hot water heaters
infiltration barriers and more thermally efficient windows and doors.

2

Prepared by or under the supervision of:
Gary Beland/Peter Czekanski

fpricsharidke 3789 - long range supply plan\data request\december 7, 2006\div 1-1 1.doe
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PATTERNS IN RESIDENTIAL NATURAL GAS CONSUMPTION, 1997-2001

. Introduction

This analysis concludes that natural gas use per residential customer dropped by
6.4 percent from 1997 through 2001. This reduction per customer is in addition to a 16
percent reduction observed from 1880 through 1997. Nationally, natural gas use per
residential customer was 106 thousand cubic feet (Mcf) per year in 1980, 89 Mcf per
year in 1997, and 83 Mcf per year in 2001 (Chart 1). A previous AGA analysis’
quantified the primary factors contributing to this decline on both a national and a
regional basis and those same factors are again analyzed herein for the more recent
pericd, it sheuld be noted that all data in these analyses have besn adjusted to reflect
normal weather.

Chart 1
Use Per Residential Customer

Normalized Mof per Year

1980 1980 1997 2001

' Patterns in Residential Natural Gas Consumption Since 1980, American Gas Association, February 2000

® 2003 by the American Gas Association



If, Executive Summary

Similar to the findings of the previous analysis, the primary cause of the declining
use trend was increasing efficiency of gas appliances, predominately space heaters.
Other faclors include a reduction in the number of gas appliances in homes served with
gas and tighter, more energy efficient homes. Chart 2 shows the estimated proportional
impact of the various factors contribuiing to this decline on a national basis.

Chart 2

Factors Contributing to Declining U.S. Natural Gas Use per

Residential Customer 1997-2001%

Cemographics
6%

Housing
Characteristics
28%

Appliance Efficiency
Gains
60%

Reduced Appliance
Saturation
6%

Regional variation was observed. There was a decline in the use per
customer in all regions of the country: The Northeast lost 1.74 Mcfiyear
comparing 1997 to 2001, the South and the West lost 2.17 Mcflyear, and the
Midwest 4.31 Mcflyear (Table 1). Graphical representation of some of the
factors contributing to these trends can be seen in Chart 3.

Space heating efficiency gains contributed almost half of the residential
load loss. In 1997, the average furnace efficiency was estimated to be
around 74 percent AFUE, since some furnaces soid before federal
regulations set the minimum gas space heating efficiency at 78 percent were
still operating. During the study period, some of these less efficient furnaces
have been repiaced, and by 2001 the current weighted average gas space
heating appliance efficiency for all units in place is estimated at roughly 77
percent.

Water heating efficiency gains contributed about 13 percent of the average
residential load loss. Federal water heater standards took effect in 1990,
setting the minimum gas water heater energy facior (EF) at 0.54, compared
to the then-typical 0.5 EF. In addition, consumers are purchasing units with
EF ratings higher than 0.54. The 1997 weighted average gas water heating
EF is estimated to be slightly less than 0.53, compared to 0.55 in 2001.



Chart 3
Regional Impact of Major Factors

(Change in Mcf/year per residential customer, 1997 - 2001)

Appliance Efficiency Appliance Saturation

NE MW  South West NE MW  South West

Housing Characteristics

NE MW  South West

Note: Contributing factors are calculated independently and may not total to actual change



* Space heating market share loss accounted for about two percent of the
overall decrease in gas use per residential customer. The proportion of
homes with gas service increased since 1997, but the percentage of those
gas homes with gas space heat declined slightly. Thus the relative heating
base of gas utilities declined.

- The market share loss in the Midwest and South was two to nine
times as great as the national average. In the Northeast and West,
however, there was an jncrease in space heating gas market share
{see Chart 2),

e Baselcad appliance market share loss accounted for about four parcent of
the residential load loss experienced from 1997-2001. Overall, the number of
gas appliances per customer has declined. The market share loss for water
heaters, cooking appliances, clothes dryers was relatively small, while gas
light market share losses were somewhat higher.

» Improved home energy efficiency was responsible for about 29 percent of
the decline. Newer homes with improved thermal envelope characteristics,
as weil as older homes adding insufation and storm windows/doors, reduced
the typical amount of gas needed for space heating.

e Demographic changes contributed about six percent of the decline in typical
residential gas use. Population shifts of gas customers to warmer climates
since 1997 accounted for this decline when viewed from a national
perspective. Previously guantified factors such as average number of people
per residence and number of households setting back their thermostats at
night did not change over the study period.

1. Purpose and Data Limitations

This report atternpts to provide a broad-based identification and guantification of
factors that impacted the average annual naturaf gas use per residential customer from
1997 to 2001. Most natural gas distribution utiliies experienced a slower growth rate in
residential demand compared to the growth rate in the number of residential customers
during that time period. This trend makes it more difficult for gas companies to achieve
expected revenues and to connect new customers economically. This analysis is
intended to help companies understand the driving forces behind the declining use trend
by updating the previous study.

The results herein estimate the overall impacts of several coniributing factors
based on national and regional data. Analysis of utility-specific factors could result in
conclusions different from those in this report. individual companies should use this
report as a guide in calculating their specific impacts, and they should include factors
and influences pertinent to their systems that may not be considered and/or quantified
here.



These contributing factors were examined separately. Some of them may have
synergistic properties that compound or offset impacts when considered together. The
quantification of these factors is not an attempt to determine absolute vaiues for each
influence, but rather to indicate the proportional impact that they have on residential use
per customer.

Much of the data used in this analysis come from government and AGA surveys,
While this information is the best available for national and regional analysis, survey
sampling, structure, and/or extrapolation techniques can be flawed, particularly when
ascribing results to smailer populations such as states and jurisdictions.

AT Qverview

A previous AGA analysis calculated that normalized use per residential customer
declined 16 percent from 1980 fo 1997. Since that time, several gas distribution
companies have noted a confinuation of this trend, with a number of utilities
experiencing higher than expected levels of conservation. This analysis updates the
previous report, examining the 1997-2001 time frame.

This analysis shows that residential customers are continuing their efforts to
reduce natural gas consumption. On a national average basis, natural gas use per
residential customer dropped 6.4 percent from 1997 to 2001, from 89.2 Mcflyear to 83.5
Mcfiyear. On a regional basis, these impacts varied. For the Northeast, the average
gas Use per customer decreased about three percent. Residential gas use per customer
dropped eight percent for the Midwest, six percent for the South, and four percent for the
West,

Tabie 1
Trends in Residential Natural Gag Use
(Weather Normalized Mcf/Customer/Year)

1997 2001 Change,

: 1987-2001
United States 89.2 835 -6.4
Northeast 97.1 94.3 -2.9
Midwest 116.4 107.0 -8.1
South 70.2 66.8 -6.2
West 68.3 65.0 -4.2

Residential gas use can be classified as space heating and non-heating. On
average, space heating demand accounts for three-quarters of typical gas consumption
by residential customers, This demand is very weather sensitive, with use per custormer
higher in the colder climates than in the warmer regions.

Residential non-heating use of gas is also known as baseload use. This use is
typically not very weather sensitive. The primary residential baseload use is for water
heating, which accounts for about 86 percent of nen-heating demand, based on national



averages. The other two primary residential gas appliances are cooking equipment and
clothes dryers. Natural gas logs/fireplaces are increasing their market share, and can be
used for heating or decorative purposes. Appliances that could also be considered
baseload, but have a much lower market penetration, are gas lights, pooi heaters, and
grills.

V. Contributing Factors

Appliance Efficiency

In response to the energy disruptions of the 1970s, Congress passed the Energy
Policy and Conservation Act (EPCA) of 1975. EPCA estabiished an energy
conservation program for major household appliances including furnaces, water heaters,
refrigerators and freezers, ceniral air conditioners and central air conditioning heat
pumps, room air conditioners, dishwashers, clothes washers, clothes dryers, direct
heating equipment, pool heaters, kitchen ranges and ovens, fluorescent lamp ballasts,
and teievision sets. The Energy Policy and Conservation Act (EPACT) of 1978
expanded the coverage of EPCA to include commercial buiiding heating and air
conditioning equipment, water heaters, certain incandescent and fluorescent lamps,
distribution transformers, and electric motors.  In 1987, the National Appliance Energy
Conservation Act (NAECA), which also incorporates EPCA and EPACT, authorizes the
U. 8. Department of Energy (DOE) to set energy efficiency standards for major home
appliances according to a statutory time schedule stretching into the next century.

DOE’s Office of Codes and Standards sets the minimum efficiency ratings of
many residential appliances. DOE has set standards for such natural gas appliances as
space heaters, water heaters, ovens, and ranges.

Furnaces

During the 1970’s natural gas furnaces averaged about 65 percent annual fuel
utilization efficiency {AFUE). As interest in more energy efficient appliances increased,
the average AFUE for new fumaces increased. DOE, through authority granted by
NAECA, set 78 percent AFUE as a minimum for gas furnaces manufactured after
January 1, 1992. Furnaces with AFUE ratings up to the mid-90's are available to
consumers, and the average AFUE of new residential furnace shipments is currently in
the mid-eighties. As the higher efficiency furnaces have worked their way into the
residential market in new homes and replacement units, the average AFUE for all
residential natural gas furnaces has increased from 65 percent in 1980 to 74 percent in
1987, and to 77 percent by 2001,

Table 2
Residential Natural Gas Furnace Average AFUE
(Percent)
1980 19897 2001
New Furnace Shipments 66% 85% 86%
All Furnaces In Place 65% 74% 77%

Source for shipment information. Gas Appliance Manufaciurers Assodiation

improvement in overall furnace efficiency caused gas space heating use per
customer to fail four percent. However, the impact in terms of sales volume varied by
region due to the weather differences. Overali, use per residential customer dropped



about 2.7 thousand cubic feet (Mcf) per year from 1997 to 2001, with regional impacts
ranging from 1.7 Mcf in the Northeast to 4.3 Mcf in the Midwest, due to the improved
furnace efficiency.,

Table 3
Impact of Gas Space Heating Efficiency Gains on Use per Customer
(Weather-normalized Mcflyear)

Weighted Average Reduction in

Use per Customer | Weighted Average

Use per Customer
. 1997 2001
United States 681.2 2.7
Northeast £69.8 1.7
Midwesi 87.2 4.3
South 44.5 2.2
West 39.1 2.2

Weighted average use per customer = typical usa per appliance times the percent of customers with that appliance
Note: Assumes national sverage furnace efficiency for all reglons.

Water Heaters

DOE set the minimum efficiency of natural gas water heater at 0.54 energy factor
(EF) for units manufactured after 1989. Starting in 2004, the minimum efficiency will rise
to 0.59 EF. Previously, water heaters averaged about 0.5 EF. Industry anaiysts
estimated that the availability of even higher efficiency units raised the average EF of
new units sold to 0.57 by the 2001. Based on shipment data and typical retirement
rates, the average EF of water heaters went from 0.53 in 1997 to 0.55 in 2001.

Table 4
Residential Natural Gas Water Heater Average EF
(Percent)
1980 1997 2001 |
New Water Heater Shipments 50% 53% 57%
All Water Heaters in Place 50% 53% 55%

Since the average water heater EF improved slightly less than four percent from
1997, the typical consumption by residential customers that have water heaters declined
in the same proportion. The average decline was 0.8 Mcf per customer, with regions not
varying much from that average.



Table 5
Impact of Gas Water Heating Efficiency Gains on Use per Customer

{Mcflyear)
Weighted Average Reduction in

Use per Customer | Weighted Average

Use per Customer
1997 2001
United States 23.9 0.8
Noitheast 22.3 0.7
Midwest 25.6 0.8
South 23.5 0.8
West 23.3 | 0.8

Weighted average use per customer = typical use per appiiance times the percent of customers with thal applisnce

Appliance Saturation

The most common natural gas appliances found in homes are space heaters,
water heaters, cooking equipment, clothes dryers, and, to a lesser extent, outdoor tights.
Alt of these applications face competition from other energy forms, particularly electricity.
Since 1997 the average number of gas appliances found in homes has dropped. This
trend, discussed below, contributes to the decline in gas use per residential customer.

Space Heaters

The percentage of gas customers that use natural gas as their main space
heating fuel declined by 0.2 percentage points over the four year period. Regionally, the
Mortheast and West regions saw an increase in this market penetration among its
customers. The Midwest loss mirrored the national average. The South region
exhibited significant declines in the proportion of their customers that use gas for their
main space heating fuel. A primary contributing factor to this decline is the increasing
popularity of the heat pump during this time. Not only did heat pumps make significant
inroads: into new construction {particularly in multi-family housing), slectric utilities
encouraged existing gas customers to add on heat pumps and use their gas furmnaces as
back-up systems.

Table &
Natural Gas Space Heating Appliance Market Penetration
(Percent of all gas customers)

1997 2001
United Siates 84 4% 84.2%
Northeast 71.7% 72.8%
Midwest 93.8% 93.5%
South 83.9% 81.5%
West 84.1% 85.0%

Source: Amerigan Housing Survey, Bureau of the Census, various years

Since the overall change for gas space heating market penetration was not
substantial, it caused a decrease in heating use of less than one percent for the average
U.S. gas customer. This was aiso true for the typical Midwest gas customer. Thsa
Northeast gas utilities experienced a gain of more than 1.1 percent in heating use per



customer due to increased market penetration for space heating. The West region
experienced increasing space heating demand per customer of one percent due o the
increase in market penetration. The South region's use per customer decreased 2.5
percent due to reduced space heating penetration.

Table 7
Impact of Gas Space Heating Market Penetration on Use per Customer
(Mcifyear)

Weighted Average Space Change in Weighted Average -

Heating Use per Customer | Space Heating Use per Customer
1997 2001
United States 61.2 -0.1
Northeast 69.8 +0.8
Midwest 87.2 -0.2
South 44.5 -1.1
| West 38.1 +0.4

Weighted average use per customer = fypical use per appliance fimes the percent of custorners with that applfance

Water Heaters

Water heaters contribute significantly to a utility's load profile. Demand by these
appliances is relatively non-weather sensitive, allowing for optima!l utilization of utifity
investment. Also, these appliances can use as much gas as a furnace in some regions.
Therefore, any loss in market penetration or improvements in efficiency will impact
noticeably on average use per customer. ’

In most areas, market penetration of gas water heaters changed marginally
between 1997 and 2001. Overall, penetration declined slightly.  Regionally, the
Northeast's, South’s and West's market penetration decreased, with the Midwest
increasing somewhat.

Table 8
Natural Gas Water Heater Market Penetration
(Percent of all gas customers)

N 1997 2001
United States 84.2% 84.0%
Northeast 77.9% 77.8%
Midwest 86.2% 86.6%
South 79.0% 78.3%
West 91.9% 91.2%

Source; American Housing Survey, Bureal of the Census, various years

When the proportion of gas customers with gas water heaters declines, the
For example, the national average

weighted average gas use per customer declines.

penetration of water heaters fell 0.2 percentage points from 1997 to 2001, resulting in a
decline in overall gas use per customer of 0.05 Mcflyear. The South and West regions’
losses averaged about 0.16 Mcfiyear, while the Northeast region loss was minor, 0.02



Mcfiyear. Conversely, a slight increase in penetration in the Midwest led to a 0.1
Mcfiyear increase.

Table 9
Impact of Gas Water Heater Market Penetration on Use per Customer
. (Mcfiyear)
Weighted Average Change in Weighted
Water Heating Use per Average Water
Customer Heating Use per Customer
1997 2001
United States 22.7 -0.05
Northeast 18.9 -0.02
Midwest 22.2 +0.10
South 20.4 -0.17
West 23.7 -0.16

Weighted average use per customer = typical use per appliance times the percent of cusfomers with that appliance

Cooking

The percentage of gas customers that cook with gas declined in ail regions hut
the West, due to electric products dominating the new home market, even those homes
with gas service, as well as repiacing old gas units. Nationally, cooking market
penetration for gas customers fell 2.6 percent, with the Northeast faliing 1.2 percent, the
Midwest 5.0 percent, and the South 4.0 percent. The West increased slighily.

Table 10
Natural Gas Cooking Appliance Market Penetration
{Percent of all gas customers)

1997 2001
United States 58.6% 57.1%
Northeast 77.2% 76.2%
Midwest 52.4% 49 8%
South 53.0% 50.8%
West 56.6% 56.8%

Source: American Housing Survey, Bureat of the Census, various years

Despite the significance of the decline for gas cooking penetration, the resulting
impact is relatively small. This is due to the smaller proportion of gas customers with
this appliance combined with the modest annual energy consumption from these units,
For alf regions, the change amounted to less than 0.11 Mcf annually.

10



: Table 11
Impact of Gas Cooking Market Penetration on Use per Customer

{Mcflyear)
Weighted Average Cooking Change in Weighted
Use per Customer Average
Cooking Use per Customer
1997 2001
United States 2.5 -0.06
Northeast 3.2 -0.04
Midwest 2.2 -0.11
South 2.2 -0.09
West 2.4 +0.01

Weighted average use per customer = fypical use per appliance times the percent of customers with that appliance

Clothes Dryers

Penetration of gas dryers increased slightly in ali regions but the South {four
percent decline) from 1997 to 2001, ranging from one percent in the Northeast to six
percent in the West.

Table 12
Natural Gas Clothes Dryer Market Penetration
(Percent of all gas customers)

1997 2001
United States 27.0% 27.5%
Northeast 29.4% 29.7%
Midwest 32.6% | 33.4%
South 16.0% 15.4%
[ West 28.0% 30.7%

Source: American Housing Survey, Bureau of the Census, various years

These changes in penetration for gas clothes dryers resulted in marginal
changes in typical use per customer, less than one-tenth Mcf in the regions.

Table 13
Impact of Gas Drying Market Penetration on Use per Customer
{Mcflyear)
Weighted Average Drying Change in Weighted
Use per Customer Average
Drying Use per Customer

1997 2001

United States 1.4 +0.02

Northeast 1.3 +0.01

Midwest 1.3 +0.03

South 0.7 -0.G3

West 1.3 +0.07

Welghted average use per customer = lypical use per appliance times (he percent of customers with that appliance

il



Outdoor Gas Lights

Natural gas lights were somewhat popular with customers the through mid-
1970s. During the turmoil in the energy markets in the late-70s, President Carter
encouraged people to turn their gas lights off or convert them to electricity, Since that
time, their market share for gas customers fell significantly. The decline continued from
1997 (1.5 percent market penetration among gas customers) through 2001 (0.8
percent). Assuming typical gas light usage of 19 Mcf per vear, the decline in market
share caused the weighted average gas use per residential customer to decline about
one-tenth Mcf per year on a national average. No data were avaitable for regional
compatisons.

Housing Characteristics

Thermal Efficiency :

Homes across the country have become more energy efficient due, in part, {o the
improved thermal efficiency of the building envelope. New homes, which must meet
local regulations implemented over the last two decades regarding thermal efficiency,
account for most of this improvement. In addition, many homeowners have retrofitted
older residences in order to cut their energy bilis,

According to estimates from the U. S. Department of Energy's Energy
Information Administration,? the average residential building was three percent more
efficient in 2001 compared to the 1997 average. This improvement in thermai efficiency
reduced the heating demand from the residential sector. Overall, typical consumption
decreased by about 1.6 Mcf nationally. Regionally, the decrease in weighted average
gas use per customer ranged from about one Mcf in the West to more than two Mcf in
the West.

Table 14
Impact of Improving Home Thermal Efficiency on Gas Demand
(Decrease in Mcf per Residential Customer per Year)

United States 1.63
Northeast 1.94
Midwest 2.30
South 1.20
West 1.02

Other

Geographic Population Shifts

From 1997 to 2001, population growth, and subsequently gas customer growth,
was greater in the warmer regions (South and West) than in the colder regions
(Northeast and Midwest). About 51 percent of the residential gas customers were in the
warmer Southern and Western sections of the country in 1997, compared to 52 percent
in 2001, With more of the households in warmer climates, the average heating demand,

* Annual Enerey Outlogk, Energy Information Administration, various years.




on a national basis, declined. This larger percentage of gas customers in warmer
climates resulted in overall use per gas customer falling about 0.33 Mcf on a national
basis. This factor does not impact typical regional use per gas customer,

Table 15
Regional Natural Gas Customer Population Trends
(Percent of all gas customers)

1997 2001
United States 100.0% 100.0%
Northeast 18.2% 18.9%
Midwest 29.7% 28.9%
South 26.9% 28.0%
West 24 2% 24.3%

~ Source: RECS: Housing Characleristics, Energy Information
Administration, U.S. Dept. of Energy, various years.

Other Factors

Several factors did not change substantially between 1897 and 2061, and
therefore should not have measurably impacted use per customer. The fabie below
shows national factors for such items as thermostat settings for each of the years.

Table 16
Natural Gas Customer Characteristics

1997 2001
Age of Home 33.1 years 34.6 years
Age of Furnace 13.8 years 13.6 years
Avg. Winter Day Temp 70.2 degrees 70.2 degress
Avg. Winter Night Temp §7.8 degrees 68.0 degrees
Setback Temp Day 45% do 49% do
Setback Temp Night 47% do 47% do
Avg. Persons per Home 2.64 2.61

Source: RECS: Housing Charagteristics Energy Information Administration, U.S, Dept. of Energy,
various years. ‘

Other Factors Not Quantified

Other factors could have an impact on residential natural gas use, but weare not
quantified here, primarily due to lack of data. For the most part, these should have
impacts less than most of those factors listed above. Some of these factors include;

Water Conservation — Low flow showerheads and increasingly efficient dishwashers and
washing machines have decreased the amount of hof water needed per residence.
Economic Influences — Changes in the price of natural gas and in the general economic
condition of the general population influence consumption,

Environmental Regulations — Restrictions on certain combustion practices, such as
wood fireplaces, may impact consumer purchases of gas products,

Gas Hearth Products — Gas fireplace/logs have become more popular over the past few
years, but it is not clear whether these units actually add to load. Some units could
displace gas furnace requirements,

i3



Unoccupied/Seasonal Homes — The rise in second home ownership combined with

increasing vacancy rates for rental homes could reduce overall use per customer.

VI

National & Regional Summaries

Table 17 summarizes the factors contributing to the decline in use per residentiai
customer. The sum of the estimated factors closely approximates the observed decline
for the United States. Regional comparisons do not provide as close a fit. Keep in mind
that this report provides a broad-based assessment to the factors contributing to the
decline in order to provide an understanding of the relative impact from each of these
factors. This report does not attempt to provide precise measures of these factors due

to limitations in the data.

Summary of Factor Quantification and Comparison to Actual Decline
{Change in use per residential cusiomer, 1987-2001 Mcfyear)

Table 17

! u.s NE MW | South | West |
Space Heating Efficiency 268 | 174 1 431 0 -217 | -2.17
Baseload Appliance Efficiency -0.77 -0.71 -0.82 -0.75 0.75
Space Heating Market Penetration -012 | +0.79 | -0.22 | -1.08 | +0.38 |
Baseload Appliance Market Penetration | -0.22 -0.05 +0.03 -0.28 -0.08
Thermal Efficiency Gains -1.63 -1.94 -2.30 -1.20 -1.02
Population Trends -0.33 N/A N/A N/A NIA
Total -5.75 -3.65 -7.62 -5.50 | -364
Actual Change -5.71 -2.83 -9.39 -4.40 -2.86
Difference™ -0.04 -0.82 1.77 -1.10 -0.78

** Can be due to a variety of factors, including data errcr, omissicn of other faclors, and imprecise

methodology

Normalized Use Per Customer

« Calculate actual use per residential customer from EIA data®

X,

Methodoiogy

» Determine heating portion of use based on AGA survey data’
» Determine weather normalization factor by dividing the 30-year (1961-1890)
normat heating degree days into the actual degree days, based on NOAA

data®

= Divide heating portion by weather normalization factor, and add back in non-

heating toad

¥ Natural Gas Annual. various years, Energy Information Administration, U.S. Department of Energy,

Washington, DC.

* Residential Natural Gas Market Survey, various years, American (Gas Association, Washington, DC.

® State, Repional, and National Monthly and Seasonal Heating Degree Days, various years, National

Oceanie and Atmospheric Administration, U.S, Department of Commerce, Washington, DC.
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Average Space Heating AFUE

o Assume 85% AFUE as standard in 1980 and all retirements are those units

« Estimate new construction units by subtracting previous year's gas space
heatijng customers from current year's, based on trend analysis of EIA RECS
data

e Calculate replacement units by subtracting new construction units from total
shipments based on GAMA data’

e FEliminate the retired units from the inventory, and add in the new units,
caiculating the revised weighted average furnace AFUE for all existing units
based on average AFUE of shipments as provided by GAMA

Space Heating Efficiency mpact

= Calculate average use per customer by multiplying the normalized heating
load by the percent of gas customers with gas space heating (based on EIA
RECS data)

» Calculate change in average furnace AFUE by dividing 1997 AFUE value into
the selected year's AFUE value

o Calculate the efficiency-adjusted demand by dividing the 1997 average use
per customer by the change in average furnace AFUE for the selected year

« Subtract the efficiency-adjusted demand from the 1997 average use per
customer to determine impact

Average Water Heating EF

¢ Assume 0.50 EF as standard in 1980 and ali ratirements are those units

« Eslimate new construction units by subtracting previous vear's gas water
heating customers from current year's, based on trend analysis of EIA RECS
data

« Caiculate replacement units by subtracting new construction units from total
shipments based on GAMA data

¢ Eliminate the retired units from the inventory, and add in the new units,
calculating the revised weighted average furnace EF for all existing units
based on average EF of shipments estimated at 0.54 EF 10 0.56 EF

Water Heating Efficiency Impact

e Caiculate average use per customer by multiplying the water heating load
(based on AGA survey data) by the percent of gas customers with gas water
heating (based on EIA RECS data}

» Calculate change in average EF by dividing 1997 EF value info the selected
year's EF value

o Calculate the efficiency-adjusted demand by dividing the 1997 average use
per customer by the change in average water heater EF for the selected vear

¢ Subfract the efficiency-adjusted demand from the 1997 average Use per
customer to determine impact

® RECS: Housing Characteristics, various years, Energy Information Adiministration, U. S. Department of
Energy, Washington, DC.
" GAMA News, various vears, Gas Appliance Manufacturers Association, Arlington, VA,
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Appliance Market Penetration Impact

®

Calculate appliance penetration by dividing the number of residences with
gas service by the number of customers with that appliance, based on EIA
RECS data

Subtract the impact year penetration from the 1997 penetration to determine
the change in market penetration

Calculate the weighted average gas use per customer for that appliance by
multiplying the penetration value times the typical gas use for that appliance
Multiply the change in market penetration by the 1997 weighted average use
of that appliance to determine the reduction in weighted average use per
customer for that appliance

Thermal Efficiency Impact

Obtain an estimate of average percent increase thermal home efficiency
enhancements from current and past EIA forecasts®

Multiply the thermal efficiency percent increase by the percent difference in
heating load and by the percent of gas homes with gas space heating to
determine the thermal efficiency impacts

Population Shift Impact

@

Determine the percent of gas customers by region for 1997 and 2001 from
EIA RECS data

Determine the normalized heating demand for those regions in 1997 based
on AGA survey data

Apply those same regional demand figures to the 2001 regional population
distribution, calculate the weighted average national numbers for both, and
compare the two numbers

¥ Annual Energy Qutlook, various years, Energy Information Administration, Washington, DC.
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FORECASTED PATTERNS IN RESIDENTIAL
NATURAL GAS CONSUMPTION, 2001-2020

L Executive Summary

This anatysis eslimates that the trend of declining use per residential natural gas
customer will continue through 2020, although at a siower pace than experienced in the
past two decades Natural gas use per residential customer is projected to drop by 10
percent from 2001 through 2020. The rate of this decline is almost half that experienced
in the past two decades. On average, natural gas use per residential customer has
been declining by about one percent per year since 1980, but the forecasted rate
through 2020 is 0.5 percent annually. Nationally, natural gas use per residential
cusiomer was 106 thousand cubic feet (Mcf) per year in. 1880 and 83 Mof per year in
2001 {Chart 1), This analysis estimates that use per residential customer will drop to 80
Mcf per year by 2010 and to 75 Mcf per year by 2020. It should be noted that all data
have been adjusted to reflect normai weather,

Chart 1

Natural Gas Use Per Residential Customer
120 106 " T
100 ¢

Normalized Mcf per Year
o2
o
N

1880 1990 2001 2010 2020

' Patlerns in Residentiai Natural Gas Consumption, $980-2001, American Gas Association, May 28, 2004

© 2004 by the American 8as Association




Two factors will tend to moderate the rate of this decline in use per customer:

* Relatively modest furnace efficiency gains - While average furnace efficiency
will continue to improve, the rate of improvement will slow down as most of the
older, less efficient units have already been replaced.

e Larger homes - The typical home is expected to have five percent more floor
space than the existing housing stock in the coming decades, which will increase
the heating load.

1L Introduction & Methodology

Two previous studies” analyzed the historic trends in normalized residential gas
use per customer from 1980 through 2001. Overall, the use per customer dropped 21
percent during those 21 years, caused mainly by enhanced appliance efficiency, and, to
a lesser extent, tighter, more energy efficient home construction. This analysis
estimates the future trends through 2020 in residential natural gas use per customer.

The calculations are based on data from the most recent energy forecast® by the
U.S. Energy Information Administration (EIA). EIA forecasts the:

* Number of gas space heaters, water heaters, clothes dryers, and cooking
appliances in use by year,;

« Average annual consumption of each of those appliances — other applications
such as gas hearth products and lights are summed into an “other” category;

» Average annual ratings of home thermal efficiency, furnace efficiency, and water
heater efficiency; and,

» Average square footage for homes per year, both new construction and total
market.

This analysis is based on the above estimates and the resuitant calculations of
future use per customer. The foflowing methodologies were empioyed:

» Estimated use per appliance ~ EIA’'s fotal number of appliances divided by their
total consumption for that application.

» Estimated number of gas customers — ElA’s incremental count of gas water
heaters (the fastest growing end-use application) was added to the known 2001
customers base,

¢ Estimated gas appliance saturation — EIA’s projected number of appliances for
each end use was divided by the estimated number of gas customers.

e Estimated use per customer — Estimated gas appliance saturation times
estimated use per appliance. The results for each appliance and ElA's estimate

* Patlerns in Residential Natural Gas Consumption Since 1980, American Gas Association, February 2000,
and Patterns in Residential Nawral Gas Consumption 1997-2001, American Gas Association, June 2003

* Annuai Energy Qutlook 2004 with Projections o 2025. Energy Information Administration, Department
of Energy. January 2004 hitp://www eia.doe govioiaf/aco/indes_huml




of consumption by other gas applications were summed to forecast total use per
customer,

A variety of factors affect use per customer, such as appliance efficiency,
appliance saturation, and housing size. The following methodologies were employed to
calculate these impacts:

* Furnace efficiency — These calculations incorporated EIA’s forecasts for average
annual efficiency and the gas load methodology set forth in the Gas Appliance
Manufacturers Association’s Directory”.

s House size — The impact of increasing house sizes on heating load was
estimated through a simulation program developed by Columbia Gas®.

« Water heater efficiency — All changes in use per water heater as estimated by
EIA were assumed to be due to efficiency changes.

» Appliance saturation — This impact was calculated by dividing the appliance use
per custemer by the change in the average market share of that appliance for all
gas customers.

IH. Overview

This analysis estimates that the trend of declining use per residential natural gas
customer will continue through 2020, but at a siower pace than experienced in the past
two decades. The average annual decline from 1980 through 2001 was 1.1 percent,
roughly twice the rate expected for the forecast period of 0.54 percent. Table 1
iltustrates the decline rates by period. :

Tahle 1

Use Per Customer and Decline Rates

Normalized Use Per | Average Annual Decline
Year | Customer {Mcflyr} | Rate From Previous Date
1980 105.6 N/A
1890 95.8 0.97%
2001 835 1.24%
2010 80.1 0.46%
2020 75.4 0.87%

Residential natural gas use can be segmented into space heating and baseload
appfications.  On average, space-heating demand accounis for three-quarters of
residential gas consumption. This demand is very weather sensitive, with use per
customer higher in the colder climates than in the warmer regions.

Baseload gas use is typically not weather sensitive. On average, water heaters
account for 86 percent of baseload use. The other two primary residential gas
applications are cooking and clothes drying. Natural gas logs/fireplaces are increasing
in market share, and can be used for heating or decorative purposes. Appliances that

* Consumers™ Directory of Certified Efficiency Ratings for Residential Heating and Water Heating
Equipment, Gas Appliance Manufacturers Association, Arlington, VA
* Encrev Help for the Home, Columbia Energy software




could also be considered baseload, but have a much lower market penetration, are gas
lights, pool heaters, and outdoor grilis.

V. Examination of Contributing Factors

A number of faciors contribute fo declining use per customer. This anaiysis
examines appliance efficiency, appliance penetration, thermal efficiency for home
construction, and average home size. Table 2 presents the expected impacts of these
factors.

Table 2
Impact of Contributing Factors on Use per Customer, 2001-2020

{Mcftiyr)

Appliance Efficiency -5.97

Appliance Penetration -2.12

Thermal Efficiency -2.28

Home Size 2.37

Total -8.01

Appliance E_fficiencv

Accerding to the EIA forecast, the average furnace efficiency for residences will
improve from 79.2 percent AFUE in 2001 to 84.1 percent in 2020. This improvement is
expected to resuit in a decrease of 2.5 Mcffyear in normaiized use per customer. This is
substantially less than the decrease of 10.4 Mcfiyear experienced from 1980 through
2001. The historical decrease is much higher because the actual improvement in
appliance efficiency was much greater (22 percent) than the anticipated improvement (6
percent). The future improvements in overall furnace efficiency are limited because:

» Most homes have furnaces that meet or exceed federal minimum
efficiency standards, leaving little room for significant improvement

« Improvement in furnace efficiency is limited by current technology and
economics - traditional furnaces cannot exceed 82 percent AFUE, and
condensing furnaces can achieve AFUEs in the low- fo mid-ninety
percent range

» Condensing furnaces are not economicaily feasible in many parts of the
country — only cold weather areas create sufficient savings to pay back
the additional cost of these more efficient furnaces

The ElIA forecast calls for the in-place stock of water heaters to improve in
efficiency from 0.55 energy factor (EF)in 2001 to 0.59 EF in 2020. This will resuit in a
decrease of 3.5 Mcf/year. This impact is similar to the historical change from 1980 to
2001 when the water heaters average went from 0.50 EF to 0.55 EF.

The use per appliance for cooking and clothes drying applications are expected
to be relatively stable, as na real efficiency gains are envisioned for these appliances,



Appliance Penetration

EIA estimates the number of gas appliances in use each year. Their forecast
envisions that the number of water heaters will increase more than other gas appliances,
eventually outnumbering the number of gas space heating appliances (Table 3). This
will result in a lower percentage of gas customers that use gas for space heating,
decreasing the average use per customer. '

Table 3
Number of Residential Natural Gas Appliances in Use
(Millions)

2001 2010 2020

Space Heating 60.0 66.7 74.0
Water Heating 59.1 67.3 76.1
Cooking 38.0 41.5 45.9
Drying 17.0 21.6 26.8

Source! Annual Bncrgy Outlook 2004 with Projections to 2025, Eanergy Information Administration

Whiie most of the decrease in use per customer derives from lower gas space
heating penetration for natural gas customers, the percentage of gas customers that
cook with gas is expected to decrease as well. Since the use per appliance for cooking
. Is relatively small, this impact is minimal.

The percentage of gas customers that use gas for water heating and clothes
drying is expected to increase, helping to offset the declines from reduced penetration of
gas space neating and cooking applications. in total, the net effect of future appiiance
penetration is negative (-2.1 Mcffyr by 2020).

Household Thermal Efficiency

Homes are expected to continue to improve in overall thermal efficiency, as
newer, more insulated homes replace older units and as existing homes upgrade
insutation, windows, and doors. EIA assigns a rating for baoth existing and new
construction thermal efficiency. Existing homes in 2001 are rated at 1.00, and this index
decreases as the average home becomes more efficient (Table 4). By 2020, the thermal
efficiency rating for all homes is forecast to be seven percent better than the 2001 rating.

Table 4
Estimate of Home Thermal Efficiency

2001 | 2010 | 2020 |
Existing Homes 1.00 0.98 | 097 |
New Construction | N/A | 0.81 | 0.80 |
All Homes 1.00 | 0.96 | 0.93 |

Source: Annual Energy Outlook 2004 with Prolections to 2025, Energy Information Adrministration




The amount of natural gas needed to heat homes decreases as the average
thermal efficiency improves. By 2020, gas demand per customer could decrease by 2.3
Mecf per year due to thermal efficiency improvements.

Household Square Foofage

EIA forecasts that the average home's square footage will increase as larger,
new homes are buiit and additions are incorporated into existing homes. From a base of
1,684 square feet in 2001, the average home is expected to increase to 4,731 square
feet in 2010 and to 1,771 square feet by 2020. This increase in average floor space
could increase use per customer by 2.4 Mcffyear by 2020. :



National Grid
RIPUC Docket 3789

Responses to Division’s Data Requests - Set 1

Issued December 7, 2006

Data Request DIV 1-12

Request:

Please assess and provide analvses to document the changes in weather normalized gas
use per customer for the Company’s small C&I customers over the past five years,

Response:

The current rate classes were established on a statewide basis in July 2002 as part of
consolidating the former ProvGas and Valley Resources rate structure and tariffs and hence,
data prior to that time is not available. A summary of the customers in the small C&T rate class

and their average usage since July 2002 is as follows:

12-month ended

Jun-03  Jup-04
Average # Customers 18,366 18,169
Average Actual Dth per Customer 167 151
Average Normal Dth per Customer 152 145

Jun-05  Jun-06

17,751 17,820
138 125
131

129

The weather normalization of usage is based on a ten-year normal of 5 ,463 degree days
(5,492 in 2004 to account for the leap vear). The normalized average use per custotner is
calculated on a month-by-month basis using the actual heat use per degree day in that month
multiplied by the normal degree days in that month to calculate the heat sensitive load. The
base load is added to arrive at the normalized usage. Monthly calculations are provided on the

attached worksheets.

Prepared by or under the supervision of:

Peter Czekanski

[ipricshar\dkt 3789 - long range supply plan'dara request\december 7, 2006\div 1-12.doc
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National Grid

RIPUC Docket 3789

Responses to Division’s Data Requests — Set |
Issued December 7, 2006

Data Request DIV 1-13

Request:

Please provide any available forecasts of future economic activity in Rhode Island that
address some or all of the vears through 2012.

Response:

Attached is a series of forecasts of various aspects of future economic activity in Rhode
Island through 2012.

Prepared by or under the supervision of:
Peter Czekanski

fipricshardkt 3789 - long range supply plan‘data request\december 7, 2006'div 1~13.doc
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National Grid

RIPUC Docket 3789

Responses to Division’s Data Requests — Set 1
Issued December 7, 2006

Data Reqguest DIV 1-14

Reguest:

Please provide the Company’s present assessment of the impacts of recent Rhode Island
~and/or Federal legislation on gas use in Rhode Island.

Response:

Recent Rhode Island legislation that could have an impact on gas use in the state is the
Comprehensive Energy Conservation, Efficiency and Affordability Act of 2006 (Public Law
2006, Chapter 237). The Company is currently in the initial stages of developing and receiving
regulatory approval of a gas energy conservation program. lf is too early to make an assessment
of the impact that implementation of such a program will have on gas use in Rhode Island.

The changes in the Federal Standards under the Energy Policy Act of 2005 are not
expected to have any noticeable impact on gas consumption over the Company’s planning
horizon. For example, the proposed change in the existing standard for residential furnaces
would not be effective until 2015 and the change would be a small increase from the current
standard, which the majority of furnaces sold already meet.

Prepared by or under the supervision of:
Peter Czekanski
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RIPUC Docket 3789

Responses to Division’s Data Requests - Set |
Issued December 7, 2006

Data Request DIV 1-15

Request:

Please provide the Company’s assessment of the impacts of its gas supply costs over the
years of 1ts gas supply plan. and indicate those changes in rates or regulatory policy that enhance
the future value of interruptible service offerings to the Company and 1its firm service customers.

Response:

The Company has not attempted to assess the impacts of its gas supply costs on the
future value of interruptible service offerings to the Company and its firm service customers.
All customers with alternate fuel capability are eligible for interruptible service and may switch
to and from sales service, gas transportation service and their alternate fuel at will unless their
gas service is interrupted by the Company. Because of the unpredictability of use or pricing, it
is not included in the gas supply planning process.

Prepared by or under the supervision of:
Gary Beland
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RIPUC Docket 3789

Responses to Division’s Data Requests — Set |
Issued December 7, 2006

Data Request DIV 1-16

Reguest:

Please identify any and all new gas transportation, gas storage, or supply contracts that
the Company has entered into since it developed the inputs for its August 22, 2006 Long Range
Gas Supply Plan suminarize the terms, conditions, and pricing of facilities, commodities and/or
services under those contracts.

Response:

The Company has not entered into any new gas transportation or storage contracts since
filing the Supply Plan. It entered into a new supply contract that provides 1,012 Dt/day of
supply into Iroquois Pipeline capacity at the Canadian border (Waddington). The Iroquois
capacity has a contract expiration date of 12/01/2011 and would be stranded without a supply
source.

This contract was developed as part of the Alberta Northeast IT (ANE IT) buying
consortium where the companies participated collectively to try to obtain a better price. The
original ANE contract was for 15 years and expired on October 31, 2006. _

The new supply arrangement through the ANE group will begin on November 1, 2007
and continue for 3 years. The Company has termination rights in each year. The supplier
behind the contract is BP. An interim purchase was made by soliciting competitive offers to
cover the period from November 1, 2006 to October 31, 2007 at a fixed price for supply
delivered to Waddington.

The Company entered into these supply arrangements because mid-winter supply at
Waddington has been difficult to obtain during cold periods and the delivered cost is
competitive with other supply sources.

The Company has requested new capacity on Algonquin Pipeline in its non-binding
open season conducted 1n the fall of 2006. The request was for capacity of 6,000 Dt per day at
Portsmouth, R1, 1,500 Dt per day at Montville, CT to serve Westerly, R1, 2,000 Dt per day to
Warren, RI and 500 Dt per day to serve Tiverton, RI, The capacity would be available no
sooner than November 2008 and may not be completed until 2009 or later because it is
contingent on regulatory approvals that may be delayed by opposition, regulatory delays or the
availability of supplies or resources.

The purpose of this added capacity is to increase capacity to specific Algonquin gates
where long term growth has caused these individual gates to become constrained by pipeline
bottlenecks on the laterals serving these gates. The capacity to be constructed as part of this

Prepared by or under the supervision of:
Gary Beland
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Issued December 7, 2006

open season will have the cost of the facilities spread over all customers not just the Company.
Because the project will serve some portion of the new LNG terminal capacity, it wilt spread the
cost over a large volume. Moreover, because the flow will be counter to historical flows, the
incremental cost to serve the LNG project(s) will be moderate. We are waiting for a response to
our request and for pricing terms. The current target date for completing negotiations of a
precedent agreement covering this service is March of 2007.

Prepared by or under the supervision of:
Gary Beland
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Responses to Division’s Data Requests — Set |
Issued December 7, 2006

Data Request DIV 1-17

Request:

Please identify any and all known or anticipated material changes in individual large
C&l customer or electric generation load in the Company’s service territory over the next five
years, and to the extent such information is available indicate the timing and magnitude of those
changes.

Response:

Any known or anticipated material changes in individual large C&I loads affecting firm
sales service sendout were included in the estimates for the November 2005 to October 2006
period and were included in the forecasted firm sales service sendout that served as the base
forecast used in the development of the Long Range Plan. The majority of new large C&I loads
rely on transportation service without an assignment of any Company portfolio capacity and
thus, are not included in the Long Range Plan because the plan only addresses the requirements
needed to serve firm sales service customers.

Prepared by or under the supervision of:
Gary Beland/Peter Czekanski
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