Type 90 – Utility Rate Schedule Processor

The TYPE 90 Utility Rate Schedule serves two basic functions.  The first is to determine electrical charges (usage and demand) for customers employing parallel generation.  Calculations are based on net load, the time of consumption, and a particular utility rate schedule.  The second function is to print two "Utility Bill" files to disk.  These outline monthly energy consumption and include usage and demand charges.  One of these files is formatted for a text editor (Microsoft Wordpad, etc.) and the other is intended to be opened as space-delimited text from a spreadsheet.

TYPE 90 requires a TYPE 3 Calendar for information on day of week, hour of day, etc.  It also requires a pre-written text file detailing the utility rate schedule.  The format for this file is explained below.  For a relatively simple rate schedule, the user may use a TYPE 91 Rate Schedule Generator to produce this file automatically.  More complex schedules, particularly those including daily time-of-use rates, must be produced by hand.  TRNLIB includes 22 rate schedule files for 4 major Wisconsin utilities.

TYPE 90 requires 6 PARAMETERS:

PAR(1)

Logical unit number for rate schedule file (file is READ)

PAR(2)

Logical unit number for "text-editor formatted" bill file (file is WRITTEN)

PAR(3)

Logical unit number for "spreadsheet bill file" (file is WRITTEN)

PAR(4)

Flag for weekend off-peak rates (1=observe weekends, 0=ignore weekends)

PAR(5)

Flag for holiday off-peak rates (1=observe holidays, 0=ignore holidays)

PAR(6)
Maximum resale power (W):  If parallel generation exceeds load, the surplus power is sold back to the utility at the current rate.  However, this PARAMETER gives a cap on how much power may be sold back; if the surplus is greater than this value than the resale power is set to PAR(6)

TYPE 90 has 8 INPUTS:

INP(1)

Hour of Day -- OUT(1) from TYPE 3

INP(2)

Hour of Year -- OUT(2) from TYPE 3

INP(3)

Month -- OUT(5) from TYPE 3

INP(4)

Year -- OUT(7) from TYPE 3

INP(5)

Electrical Load (W)

INP(6)

Weekend Flag -- OUT(8) from TYPE 3

INP(7)

Holiday Flag -- OUT(9) from TYPE 3

INP(8)

Parallel Generation (W) -- PV, wind, gas turbine, etc.

TYPE 90 produces 9 OUTPUTS:

OUT(1)

Instantaneous Usage Rate ($/kW-hr)

OUT(2)

Instantaneous Demand Rate ($/kW)

OUT(3)

Net Load (W) -- Load minus Parallel Generation

OUT(4)

Power purchased during timestep (W)

OUT(5)

Power sold back to utility during timestep (W)

OUT(6)

$ value of purchased energy in timestep ($)

OUT(7)

$ value of energy sold in timestep ($)

OUT(8)

Energy usage savings from parallel generation during timestep ($)

OUT(9)

Fraction of load met be parallel generation (0-1)

OUTPUTS 6,7, and 8 are based only on energy usage charges and do not account for demand charges.  Both energy and demand charges are given in the two utility bill files saved to disk.

An example of one month in the text-editor bill file is:

Month:  JANUARY    
Year:1997

Total Energy Usage:                         
         802.6 kW-hr

Usage Charge:                              
$       14.63

Maximum Load for Month:                         
          3.00 kW

Monthly Demand Charge:                           
$     18.2540

Twelve Month Rolling Demand Charge:   
$        2.10

MONTHLY ELECTRICITY CHARGE:             
$       34.99 

The usage charge is just the integrated product of net load and usage rate over the course of the month.  The monthly demand charge is the maximum instantaneous product of net load and demand rate.  The twelve-month rolling demand charge is the product of the rolling demand rate (it is not time-dependent) and the largest instantaneous net load over the last twelve months.

The rate schedule text file consists of at least 54 numbers on 3 or more lines.   All numbers on a line must be separated by spaces or tabs; using commas or other delimiters will produce an error.  The first line has just one value, the number of “annual divisions” in the rate schedule.  We will call this value NDIV; it must be an integer greater than 0.  NDIV is followed by one or more “long lines;” the number of long lines is equal to NDIV.  The last line in the file is a single number, the twelve-month rolling demand rate in $/kW-hr. 

NDIV

STHR[1]
ENDHR[1]
USERATE[1,1..24]
HOLUSE[1]
DEMRATE[1,1..24]
HOLDEM[1]

.

.

STHR[n]
ENDHR[n]
USERATE[n,1..24]
HOLUSE[n]
DEMRATE[n,1..24]
HOLDEM[n]

ROLLDEM


Each “long line” represents an hourly rate schedule for a certain period of the year.  STHR is the hour of the year when that particular rate schedule begins.  STHR[1] should be set to 0.  ENDHR is the hour when that particular schedule ends.  ENDHR must be larger than STHR on any given line.  ENDHR[NDIV] should be set to 8783, the last hour of a 366-day year.  STHR should be greater by 1 than ENDHR on the previous line.  In other words, ENDHR[i+1]=STHR[i]+1.  Enough long lines need to be included to specify a rate schedule for every hour of the year.  HOLUSE[i] and HOLDEM[i] give the usage and demand rates from weekends and holidays during that period of the year.  

To give an example, the rate schedule file for large commercial and industrial customers of the Wisconsin Public Service Corporation is:
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0 4343 0.01523 0.01523 0.01523 0.01523 0.01523 0.01523 0.01523 0.02460 0.02460 0.02460
0.02460 0.02460 0.02460 0.02460 0.02460 0.02460 0.02460 0.02460 0.02460
0.02460 0.02460 0.02460 0.01523 0.01523 0.01523 0 0 0 0 0 0 04.03 4.03 4.03 6.2
6.2 4.03 4.03 4.03 4.03 4.03 6.2 6.2 6.2 4.03 4.03 0 0 0 0 

4344 6551 0.01523 0.01523 0.01523 0.01523 0.01523 0.01523 0.01523 0.02460 0.02460
0.02460 0.02460 0.02460 0.02460 0.02460 0.02460 0.02460 0.02460 0.02460
0.02460 0.02460 0.02460 0.02460 0.02460 0.01523 0 0 0 0 0 0 0 4.03 4.03 4.03 6.2
6.2 6.2 6.2 6.2 6.2 4.03 4.03 4.03 4.03 4.03 0 0 0 0 0

6552 8783 0.01523 0.01523 0.01523 0.01523 0.01523 0.01523 0.01523 0.02460 0.02460
0.02460 0.02460 0.02460 0.02460 0.02460 0.02460 0.02460 0.02460 0.02460
0.02460 0.02460 0.02460 0.02460 0.01523 0.01523 0.01523 0 0 0 0 0 0 04.03 4.30
4.03 6.2 6.2 4.03 4.03 4.03 4.03 4.03 6.2 6.2 6.2 4.03 4.03 0 0 0 0 

0.7

This schedule has three annual rate divisions.  The first division lasts from hour 0 to hour 4343.  Usage rates are $0.0246/kW-hr during the on-peak period from 7 am to 10 pm.    During other times the usage rate is $0.01523 /kW-hr.  Demand charges are $4.03/kW from 6 am to 9 am and 11 am to 4 pm, and $6.20/kW from 9 am to 11 am and 4 pm to 7 pm.  Weekend usage and demand rates are $0.0153 and 0.  Usage schedules do not change over the course of the year, but from hour 4344 to 6551 a summer demand schedule is in effect with one longer peaking period on the afternoon.  The twelve-month rolling demand rate is $0.70 throughout the year.

If you are writing your own rate schedule files we recommend using a spreadsheet.  If you use a text editor instead, be sure to hit return after typing the last line and before saving the file.

