Gazifère Inc.

Fermeture des livres 2006

Unbilled and unaccounted-for gas (UUF) analysis
This report discusses technical issues surrounding unbilled and unaccounted-for gas (UUF) for Gazifère.  An explanation will be provided for the variations in the deferral account from year-to-year, including changes from trace percentages to lost gas percentages.  Potential improvements to budgeting UUF will also be approached.  All figures are reported in fiscal year terms.
Section 1: Historical Analysis
Unbilled and unaccounted-for gas (UUF) in any given period is equal to the difference between sendout volumes and sales volumes.  UUF is usually a positive number, although it can be negative.

In order to explain variations in UUF, a number of factors are generally considered, including theft and leakage.  Three factors, however, are understood to have the largest measurable effects.  They are elevation-related pressure effects, billing cycle effects, and residential customer growth effects.  All three can potentially lead to significant discrepancies between sendout and sales volumes, and all three, therefore, must be considered when determining the importance of variations in UUF from year-to-year.

In the following Table 1, the measurable effects are isolated and the remaining unexplained UUF is expressed as a percentage of total fiscal year sales.  Since 2003-2005 is the period in question, three-year averages between 1988 and 2005 are reported for comparison.  Note that over the most recent three-year period, the UUF remains significantly less than 1% of total sales as has been the case in each of the previous three-year periods.

Table 1: Summary of Factors Affecting Gazifère UUF
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The following three sections discuss the measurable effects in further detail.

Elevation-related Pressure Effects

Until 2002, billing for EGD and Gazifère assumed a single average height above sea level and, therefore, an implied single atmospheric pressure for all residential meters.  However, it has been found that atmospheric pressure in the Hull, Gatineau and Alymer municipalities, is approximately 0.54% higher than the assumed pressure.
 
As of 2002, an adjustment was made so the Gazifère region was billed under the correct pressure.  To account for the volumetric differentials in years up until 2002, general service sales are multiplied by a fixed factor of 1.0054.  Without the adjustment, sales would be understated (and UUF overstated).  The following graph compares pressure corrected UUF to original UUF, both as a percentage of total sales.
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1988 415.00 316.71 -511.33 -24.15 -218.77 633.77 0.35%

1989 85.30 348.92 917.73 -434.11 832.54 -747.24 -0.33%

1990 -1,407.50 367.60 -1,103.07 -1,241.53 -1,977.01 569.51 0.23%

1991 1,393.90 365.69 656.28 -1,286.23 -264.27 1,658.17 0.78%

1992 1,581.40 433.37 239.28 325.29 997.93 583.47 0.26%

1993 1,429.20 487.67 -33.28 1,371.85 1,826.24 -397.04 -0.29%

1994 2,183.80 540.50 -1,238.19 2,346.04 1,648.34 535.46 0.42%

1995 2,309.40 477.43 398.35 2,913.52 3,789.31 -1,479.91 -1.07%

1996 26.20 545.12 -206.31 -40.06 298.76 -272.56 -0.15%

1997 1,137.10 554.26 229.95 963.55 1,747.76 -610.66 -0.32%

1998 -24.10 510.78 -442.05 634.69 703.41 -727.51 -0.35%

1999 -932.60 523.56 287.53 -944.23 -133.15 -799.45 -0.41%

2000 9.90 560.17 435.60 -1,256.85 -261.08 270.98 0.12%

2001 -1,885.50 590.31 -530.03 -1,165.27 -1,104.99 -780.51 -0.47%

2002 -1,610.70 0.00 -486.24 -253.33 -739.57 -871.13 -0.53%

2003 -1,204.32 0.00 691.46 -658.51 32.95 -1,237.26 -0.75%

2004 4,226.51 0.00 143.84 1,329.10 1,472.94 2,753.56 1.75%

2005 1,724.78 0.00 -354.69 711.50 356.80 1,367.98 0.91%

0.09%

0.25%

-0.27%

-0.36%

-0.30%

0.64%

Three-Year Average 2000 to 2002

Three-Year Average 2003 to 2005

Three-Year Average 1988 to 1990

Three-Year Average 1991 to 1993

Three-Year Average 1994 to 1996

Three-Year Average 1997 to 1999


Billing Cycle Effects

Since billing cycles do not match calendar months, each fiscal year starts with a certain amount of gas consumed the previous month (and, therefore, previous year) still yet to be billed.  Similarly, the end to the fiscal year arrives before a certain portion of gas consumed in that year has been billed.  As a result, fiscal year sales are overstated by a portion of the previous year’s sendout, and understated by a portion of the current year’s sendout.  By calculating the change in unbilled between the fiscal year of interest and the previous year, billing cycle effects can be neutralized in the analysis.  The following graph of UUF as a percentage of total sales compares original UUF to UUF adjusted for pressure, and UUF adjusted for both pressure and billing cycle effects.
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Residential Customer Growth

Residential customer growth has been steady in the Gazifère region, averaging over 5% per year in the ten-year period starting in 1995.  Lost gas is associated with adding customers through meter installation, pipeline activity, and appliance hook-up.  Once a customer is added, lost gas can be the result of accepted metering tolerances for each residential meter.

The extent to which residential customer growth contributes to UUF has been estimated using a regression analysis.  The regression equation is set up to determine the proportion of variation in UUF (adjusted for pressure and billing cycle effects) that can be explained by residential customer growth and residential volumetric consumption.  The variables are defined as follows:

· Growth in residential customers is captured by number of fiscal year residential customer additions;

· The proportion of residential to total volumes captures change in residential volumetric consumption over time  

· The average consumption per residential customer captures the decreasing average use over time.

The following graph illustrates the historical trend in the pressure, billing cycle, and residential market growth corrected UUF, as compared to the original UUF, on a percentage of sales basis.
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The heavy, solid line in the above graph shows the final adjusted UUF after removing the discussed factors.  As a percentage of total sales, the magnitude of the recent increase in UUF has been overstated.  Furthermore, the negative trend in UUF between the mid-1990s and 2003 is also exaggerated in the uncorrected series.  The graph below plots residential additions against UUF.  The relationship is clear, and the parallels between residential market activity and UUF in the period of 1992 and 1995 are similar to those in 2003 to 2005.
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Section 2: Budget Evaluation

This section discusses the trend of the UUF deferral account under the five-year moving average budget methodology.  Since the deferral account is calculated on an ongoing basis, the focus of the budget is not forecasting accuracy from year-to-year, but having the account vary close to zero in the long-run.

Stationarity
The expectation that the deferral account will vary about zero is based on the assumption that UUF is a stationary series around a positive mean value.  The graph below portrays this stationarity around a mean of 0.45% of total sales.
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Hypothetically, implementing a budget of 0.45% of total sales over the entire sample – from 1986 to 2005 – would result in a current deferral account balance of zero in the present day.  In this example, we focus on the period between 1992 and 2005 due to data restrictions, and the weighted mean is 0.37% rather than 0.45%.  The deferral account in this hypothetical case would follow a trend as in the graph below; increasing when UUF is greater than 0.37% of total sales and decreasing otherwise.
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Only in 2005 is the deferral account precisely equal to zero, but it also crosses the zero-axis between 2000 and 2001, and would expectedly cross that plain again many times in the future.

Of course this scenario is merely hypothetical and would require perfect knowledge of twenty years of future data in order to predict that long-term average.  The case does, however, provide an interesting comparison to the current budgeting methodology.
Current Methodology

The use of a five-year average budgeting method possesses similar properties to the hypothetical example above.  Instead of increasing when UUF is greater than 0.37% of total sales, the deferral account increases when UUF is greater than the five-year average as of that particular year.  Therefore, the series increases for the first four years where actual UUF is higher than is budgeted using the five-year average.  Between 1996 and 2003, actual UUF is lower than the budgeted values, and the deferral account experiences a negative slope.  Finally, the slope is once again positive in 2004/2005 when the actual UUF is higher than the five-year average forecast.
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In this case, the deferral account is never precisely equal to zero, unlike the hypothetical mean scenario.  However, the series varies about zero and is not definitively positive or negative for any significant stretch of time.  This is an important consideration that suggests adjusting the account manually is unnecessary, as the account will correct itself in due time.

Variance
Consecutive years of higher UUF followed by consecutive years of lower UUF are responsible for the trend in the five-year average forecast.  Furthermore, the relative magnitudes and number of consecutive years of these high and low periods determine the variance of the deferral account.  Four years of underestimating UUF allowed the deferral account to reach nearly 6,000(103m3) in 1995; overestimating for the next eight years left the account around negative 8,000(103m3) in 2003.

The final graph below includes a line indicating the deferral account as a percentage of sales.  The variance in this case peaks at 4.01% in 1995, and negative 5.42% in 2003.  Between 1992 and 2005, the deferral account in this example is responsible for an average of negative 934.03(103m3), only -0.54% of the average total sales during that period.

A change in year-end from September to December could potentially lead to larger variances in the account due to the higher magnitude of volumes in the winter than in the fall/shoulder months.

In conclusion, the argument supported by this analysis is that the five-year average method of budgeting UUF will allow for a diminutive deferral account in the long run, and this methodology requires no upheaval at this time.
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UUF 5-year average 5-year average 5-year average

1986 2,532.90 140,351.30 1.80%

1987 651.20 121,868.80 0.53%

1988 415.00 180,411.70 0.23%

1989 85.30 229,741.40 0.04%

1990 -1,407.50 245,608.10 -0.57%

1991 1,393.90 213,318.90 0.65%

1992 1,581.40 223,007.40 0.71% 0.41% 674.60 0.30%

1993 1,429.20 136,199.10 1.05% 0.18% 1,863.58 1.37%

1994 2,183.80 128,716.60 1.70% 0.21% 3,775.36 2.93%

1995 2,309.40 138,725.80 1.66% 0.38% 5,564.27 4.01%

1996 26.20 179,076.00 0.01% 0.71% 4,324.25 2.41%

1997 1,137.10 189,493.20 0.60% 1.20% 3,187.43 1.68%

1998 -24.10 205,901.90 -0.01% 1.03% 1,048.96 0.51%

1999 -932.60 193,615.50 -0.48% 1.00% -1,819.80 -0.94%

2000 9.90 230,789.60 0.00% 0.79% -3,639.75 -1.58%

2001 -1,885.50 164,399.50 -1.15% 0.36% -6,112.50 -3.72%

2002 -1,610.70 163,222.70 -0.99% 0.02% -7,755.84 -4.75%

2003 -1,204.32 166,018.70 -0.73% 0.02% -8,993.36 -5.42%

2004 4,226.51 157,646.70 2.68% -0.52% -3,939.90 -2.50%

2005 1,724.78 150,214.20 1.15% -0.64% -1,253.75 -0.83%

Average 

(1992-2005) 640.79 173,359.06 0.37% 0.37% -934.03 -0.54%

MPE -17.48%

Summary Table


� The assumed pressure was 14.48p.s.i.a., while Gazifère’s regions are 14.56p.s.i.a.; a difference of 0.54% between the two.


� The allowed tolerance band for meter accuracy is +/-1%


� The summary table at the conclusion of the report displays forecasting accuracy from year-to-year


� This mean value is weighted by total sales: average UUF divided by average total sales
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