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Smart Grid Solutions Employed by KCPL 
 
Midtown Substation.1  

The Midtown Substation is located at 47th and Forest and is one of the oldest 

substations, built in the early 1960”s. The station measures 200 ft wide and is 270 feet 

long. Currently there are three 50 MVA and one 41.7 transformers with incoming 

transmission voltage of 161 kv and thirty one 600 ampere distribution feeders at 13.2 kv. 

Peak loading for the substation was 143 MVA in 2010 and the substation serves 26,500 

customers including UMKC, Country Club Plaza, Stowers Medical and American 

Century2. The new substation upgrades replaces the existing substation controls and 

monitoring that consists of a Supervisory Control and Data Acquisition (SCADA) with 

Remote Terminal Units (RTUs) and older communication protocols. The upgraded 

Substation includes many upgrades for controls, automation and monitoring. The control 

and automation functionality includes; 

 Control and Data Acquisition 
 Voltage and VAR control 
 Power Flow 
 Fault location, isolation and service restoration 

Monitoring is implemented for the following; 

 Transformers 
 Circuit Breakers 
 Exergonix 1 MW Superior Lithium battery storage system. 
 Cables 
 Surge Arrestors 
 Access and activity 

There are several Smart Grid technologies being implemented that include the following.3 

Inside the Substation 

 IEC 61850 Communications. At the core or heart of the substation upgrade is 
the implementation of an IEC 61850 (International Electrotechnical Commission) 

                                                 
1 https://www.kcpl.com/troost/051308_mtgSumm.pdf 
2 KCP&L SmartGrid Distribution and Substation Update Presentation August 26, 2011. 
3 http://www.burnsmcd.com/Resource_/PressRelease/2535/FileUpload/article-TDWorld-Wired-for-
Success-Olson.pdf 
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communication and control network protocols communicating on redundant 
Ethernet based communication networks. There are four primary automation 
schemes being implemented to provide automatic load transfer upon transformer 
lockout, fast clearing of bus load upon a feeder breaker failure, backup 
overcurrent protection for the bus differential relay protection and 
communication between devices to identify distribution system events. 

 Redundant Ethernet Communications Network. The substation is being 
retrofitted with redundant fiber optic LANs (Local Area Networks) using 
network equipment from two hardware vendors; Cisco and RuggedCom. The 
LANs are segmented for smart grid security and the NISTIR (National Institute 
for Standards Interagency) 7628 standards to maintain secure communications 
within the EMS (Energy Management System) to meet NERC (North American 
Electrical Reliability Corporation (NERC) requirements for a critical 
infrastructure protection system critical asset. 

 Distribution Management System (DMS) and Distributed Energy Resource 
Management (DERM). These systems provide centralized oversight of the 
smart grid operations and perform economic evaluations for Demand Response 
(DR) implementation. 

 Microprocessor based Relaying. The substation is deploying a number of  
SEL (Schweitzer Engineering Laboratories)4 relays for feeder and transformer 
protection that are compatible with the IEC-61850 standard protocol.5 

 Transformer Insulating Oil Dissolved Gas Monitors. This equipment provides 
real time temperature monitoring and the moisture and combustible gases that are 
dissolved in the insulating oil of the substation transformers. The detection of 
certain combustible gases and moisture provides an early warning system of an 
impending transformer internal fault that will destroy the transformer and cause 
significant collateral damage.  

 Automatic Voltage Regulation and Control. Load tap changers on the 
substation transformers are automated to adjust system voltage from the 
automated substation control system 

 Battery Energy Storage System (BESS).6 An Exergonix7 1 MW Superior 
Lithium battery storage system8 is installed at the substation. The storage system 
consists of the battery, inverter and control system that will be utilized to store 
energy during off-peak times and provide energy during peak power periods. 

                                                 
4 http://www.selinc.com/smartsolutions/ 
5 http://www.burnsmcd.com/Resource_/PressRelease/2535/FileUpload/article-TDWorld-Wired-for-
Success-Olson.pdf 
6 http://www.sustainablebusinessoregon.com/national/2011/02/exergonix-tests-1-mw-battery-in-
kansas.html 
7 http://www.exergonix.com/index.php 
8 http://www.exergonix.com/battery_energy_storage_systems.php 
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Outside the Substation on the Distribution System 

 Faulted Circuit Indicators (FCI). There are 48 devices providing information 
disturbances and communicate this information to system operators in near real 
time. There are 10 indicating sets on 5 of the 2,184 distribution line feeders  
(less than 1%) and 40 indicating sets on 25 of the 501 (5%) subtransmission line 
feeders with plans to deploy with smart line switches in the future. 

 Smart Line Switches or Reclosers. These devices detect line disturbances and 
provide communication of events to system operations personnel, isolate faulted 
lines, and restore service via alternate paths. There are 22 reclosers for automatic 
reconfiguration or load balancing. 

 Smart line capacitors. Thirty capacitor banks control or stabilize the system 
voltage by minimizing voltage drops and absorbing energy from a line spike. The 
banks provide voltage stability by switching in capacitor banks to provide 
reactive power when large inductive loads occur, such as when air conditioners, 
furnaces, dryers, and/or industrial equipment start.  

 Automated Metering Infrastructure (AMI). Communications between all the 
devices utilize an AMI mesh network. 
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Methodology to Calculate Representative Prices for Purchased Energy in the Spot Market

Developed by Staff of the Missouri Public Service Commission

March 1996

INTRODUCTION

Each electric utility company must decide the order in which it starts and runs its
generating units, generally starting with the least expensive unit and adding more expensive units
to meet its load. Simultaneously it must decide to purchase power from its neighboring electric
utilities if the purchase price is less than its own generation cost . By doing this the electric utility
is attempting to economically dispatch to meet its load .

Using computer programs, the commission staff simulates the economic dispatch to
determine the fuel expense allowed in customer's rates . This computer simulation requires, as one
of the inputs, representative prices of purchased power in the spot market to make economic
dispatching decisions in meeting the load . Spot market purchases are those purchases made by
the utility from various interconnected utilities without a contract for energy and demand charges .

This paper explains the staffs method for calculating a representation of spot market prices for
purchased power. The method uses historical actual data to calculate a representation of a
normal, or expected spot market .

OVERVIEW

The simulation makes dispatching decisions for every hour by comparing purchase power
prices with generation costs . Generation costs are based on unit heat rates and fuel prices .
Purchase power prices are based on the market prices of power available on the spot market . A
month of typical spot market prices plotted against hourly load results in a scatter plot
(See Figure 1) . It appears that generally the higher the load the higher the price . However this is
not a good enough relationship to determine prices .

What is needed for the simulation is a representation of purchased power prices . Several
ways of representing the actual prices were considered during the development of this
methodology. One possible way to represent the prices is to calculate an average price
(See Figure 2) . It is clear that this representation doesn't allow the simulation to consider the full
range of hourly fluctuations in prices . A better representation might be to group the actual prices
into similar ranges and use several curves (See Figure 3) . But again the straight horizontal lines
do not consider the full range of hourly fluctuating prices .

Another possible representation of prices might be a diagonal line passing through the
more denser areas of prices and reflecting the fact that generally the higher the load the higher the
price (See Figure 4) . A more accurate representative line can be calculated from the actual data
and results in a linear regression line (See Figure 5) . This curve is still only a fair representation
of the actual prices .
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At this point in the development of representative prices it was decided to use a statistical
approach. A frequency plot of the historical prices was done using a price increment of 5 dollars
(See Figure 6). This curve was compared to the shape of several distribution curves including a
triangular distribution curve (See Figure 7), a lognormal distribution curve (See Figure 8), and a
normal distribution curve (See Figure 9) .

Electric utilities purchase power at a price derived from the cost of producing the power .
With fixed costs based on high initial capital costs, relatively equal plant efficiencies, and slowly
rising or steady variable costs based on fuel and labor it make sense that a minimum price for
power exists in the spot market. With competition between utilities for sales in the spot market,
and installed capacity higher than demand requirements it makes sense that a maximum price for
power exists. A better representation of the spot market prices might be a truncated distribution
curve .

The frequency curve (Figure 6) of the actual data was then compared to the shape of a
truncated lognormal curve (See Figure 10), and a truncated normal distribution curve (See Figure
11). The best fit appears to be the truncated normal distribution curve .

Actual purchase power prices are submitted by the electric utilities to the staff and are
used to determine the fuel expense allowed . However, in any hour the utility didn't actually
purchase power there won't be a price available to use in the calculations of representative prices .
The more hours with no purchase price the more difficult it is to determine a representative price
(See Figure 12) .

Averaging the existing prices to fill in where no price exists results in the proper number
of prices for the simulation, but the results are a flat or stepped curve representation of the spot
market price for power. Economically dispatching to average prices would not reflect the many
changes in available power prices . Using a distribution curve to represent purchased power prices
eliminates the problem of missing actual prices .

Electric utilities may be forced to purchase power at a price which is much higher than
usual because of system operating problems, or regional weather related problems causing a short
supply of the cheaper spot market power . These occurrences do not reflect the economical
purchase power spot market used for dispatching . Looking at the curve in Figure 1 one can see
where several prices at the load range of 1700 MW are significantly spaced from the rest of the
prices. These same prices plotted against the hour of the day clearly shows the prices at hours
1600, 1700, 1800, and 1900 are significantly outside the group of prices for those hours
(See Figure 13) .

A plot of the average hourly price calculated with the abnormally high prices and the
average hourly price calculated without the abnormally high prices can be found in Figure 14 .
A more detailed look at the specific hours of 1600, 1700, 1800, and 1900 is shown in Figure 15 .
A comparison of the differences between the two calculated average prices is shown in Figure 16 .
These abnormal prices, or outliers if not eliminated would produce results that are not
representative of the majority of actual prices .

Statistical calculations are performed on the actual data to produce a distribution curve from
which the representative prices can be determined. One function of the calculations is the
elimination of actual prices that occur outside the statistical range of the group of prices, outliers .
Figure 17 is a plot of the actual maximum and minimum price for each hour and the resulting

2
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maximum and minimum price after the outlier prices are eliminated .
The results of the statistical calculations are used to determine a representative price for

every hour which can be used by the simulation to economically dispatch . A comparison of the
monthly representative hourly prices and the actual hourly prices is shown in Figure 18 .

METHODOLOGY

The data needed for the calculation of the representative prices is received on a monthly
basis from the electric utilities . Actual hourly prices are reviewed by the staff and in any hour that
there is more than one price, a weighted average price is calculated by totaling the cost and
megawatts in that hour.

To simplify the statistical calculations the data is divided into groups . By examining
Figure 13 again, a natural division of the data would appear to be by the hour of the day . So the
monthly data is divided into 24 groups representing each hour of a day, and the statistical
calculations are performed on each of these groups .

Abnormally high prices can occur because a utility may be forced to purchase power at
times when it is not economical to do so . Abnormally low prices, although much rarer can also
occur. Statistically these abnormal prices are identified as those exceeding the calculated
maximum and minimum prices of the expected range of prices . The maximum and minimum
prices are determined by a fixed number of standard deviations from the mean . Any price outside
of this range is replaced with the maximum or minimum price of the range . The fixed number is
referred to here as the outlier target.

Figure 19 shows a generic normal distribution curve with the endpoints of three ranges
marked. These ranges were calculated from three different outlier targets, and are used to
determine the percent of total area under the curve used for each target. The Staff selected 2 .39
to be used as the outlier target, which results in an area used equal to 98% of the total curve, or a
confidence interval of 98% . In other words any price in the distribution would have only a 2%
chance of falling outside of the area represented by a outlier target of 2 .39 .

To determine representative spot market prices, the Staff enters actual price parameters to
define the range of the distribution into a computer program which calculates a statistical
distribution of the prices . The results are a range of prices and the probability of their occurrence
represented by a cumulative distribution curve for each of the 24 groups .

The resulting cumulative curves are shifted slightly to reflect the fact that the frequency
plot of actual prices is not a perfect normal distribution . Additional prices for each group are
calculated by straight line interpolation from the cumulative distribution curves in order to get
representative hourly prices for all of the days in the month . The representative prices are
assigned to an hour of the month in decreasing order in conjunction with decreasing actual hourly
load .

The resulting representative spot market prices are used in the simulation to perform an
hourly economic dispatch .

3
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APPENDIX A

PROCEDURES FOR CALCULATING SPOT MARKET POWER PRICES

Maximum price = average price + ( 2.39 x Standard Deviation)
Minimum price = average price - ( 2.39 x Standard Deviation )

11 . In each column replace any prices higher than the calculated statistical maximum price for
that column with the calculated statistical maximum price for that column .
See Figure A-6 .

12. In each column replace any prices lower than the calculated statistical minimum price for
that column with the calculated statistical minimum price for that column .
See Figure A-7 .

Appendix A- 1

FOR USE IN PRODUCTION COST MODEL

1 . Load a month of the hourly interchange power price data and the hourly net system loads
from the 20 .080 data into a LOTUS 123 worksheet . See Figure A-1 and A-2 .

I. 2 . Transfer all price data for capacity contract purchases and sales to another worksheet .
Capacity contracts should be identified by the Electric Utility as such .

3 . For the remaining data calculate the hourly weighted average price for each hour of the
month. Total cost for an hour divided by the total MWHs of the hour .I 4 . Create a matrix using the weighted average prices with hour of the day across the top, and
day of the month down the left side . See Figure A-3 .

5 . Eliminate any zeros by making the cell blank .1 6. Determine the average value for each of the 24 columns using the LOTUS @AVE
Function . Place the results in a row below the matrix . See Figure A-4 .

I 7. Determine the standard deviation for each of the 24 columns using the LOTUS @STD
Function. Place the results in the row below the average values . See Figure A-4 .

I
8. Determine the minimum price for each of the 24 columns, using the LOTUS @MIN

Function . Place the results in a row below the standard deviation values .
See Figure A-4 .

9 . Determine the maximum price for each of the 24 columns, using the LOTUS @MAXI Function. Place the results in a row below the minimum values . See Figure A-4 .
10. Calculate the statistical maximum and minimum prices for each column using 2 .39 as the

outlier target. Place the results in a row below the maximum values . See Figure A-5 .
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13 . Create @RISK TNORMAL Functions for each of the 24 columns and identify the cell
location of the input data. Place the functions in a row below the calculated maximum
and minimum price rows . See Figure A-8 .

@RISK FUNCTION IS: @<<RISK>>TNORMAL(AVE,STDDEV,MIN,MAX)

Input data is the average price, the standard deviation, the minimum price, and the
maximum price for each column . Enter the cell location for each in the function .

14. Go into LOTUS Add-in program called @RISK . Identify the Output as the row of @RISK
TNORMAL Functions created in step 12 . Set the iterations for 2000 . Set the
Settings for Latin Hypercube Sampling . Run @RISK .

15. Place the resulting statistic reports in a file . End @RISK .
16. Bring the file with the statistical reports into the LOTUS 123 worksheet .
17. Create a matrix using the @RISK outputs with hour of the day across the top, and

percentiles down the left side. See Figure A-9 .
18. To shift the output prices to reflect an imperfect normal distribution, put the numbers shown

below in a column left of the matrix staring with zero at the top . See Figure A-10 .
0.000
5 .556

11 .111
16 .667
22.222
27.778
33.333
38.889
44.444
50.000
54.545
59.091
63 .636
68.182
72.727
77.273
81 .818
86.364
90.909
95 .455
100.000

These numbers reflect a shift of the 50 percentile prices to the 45 percentile while
maintaining equal increments above and below 50 percentile and keeping the same
maximum and minimum prices .

Appendix A- 2
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19 . Divide each number in the column created in step 17 by the results of : 100/((number of days
in the month)- 1). Add one to the results and round each result to the nearest whole
number. See Figure A-11 .

20. Add whole numbers to the column created in step 18 where needed by adding rows until the
total number of rows equal the number of days in the month . See Figure A-12 .

21 . Create prices for the rows created in step 19 by interpolating between the existing prices in
each of the 24 columns. See Figure A-13 and A-14 .

22 . Sort the hourly system load by hour and in ascending order of MWH . See Figure A-15 .
23 . Sort the hourly calculated prices by hour and in ascending order of price .
24. Align up the hourly loads in step 21 with the hourly prices in step 22 . Sort the results by date

and hour. See Figure A-16 and A-17 .
25. Calculate the 24 maximum hourly amount of MWs for each hour . Assign this amount of

MWs for the hours in the month .

Appendix A- 3
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Data for dates 01/03/95 through 01/31/95 have
been left off intentionally because of space
limitations

SYSTEM HOURLY LOADS

DATE

	

HOUR

	

LOAD

01/01/95 100 200
01/01/95 200 204
01/01/95 300 204
01/01195 400 210
01/01/95 500 212
01101/95 600 212
01/01/95 700 214
01/01/95 800 215
01/01/95 900 213
01/01/95 1000 217
01/01/95 1100 220
01/01195 1200 240
01/01/95 1300 260
01/01195 1400 300
01/01/95 1500 310
01/01195 1600 290
01/01/95 1700 280
01101195 1800 300
01/01/95 1900 310
01/01195 2000 290
01/01/95 2100 270
01101195 2200 260
01/01/95 2300 220
01101195 2400 210
01/02/95 100 201
01/02195 200 205
01/02/95 300 205
01/02/95 400 211
01/02/95 500 213
01/02/95 600 213
01/02/95 700 215
01/02/95 800 216
01/02/95 900 214
01/02/95 1000 218
01/02/95 1100 221
01/02/95 1200 241
01/02/95 1300 261
01/02195 1400 301
01/02/95 1500 311
01/02/95 1600 291
01/02/95 1700 281
01/02/95 1800 301
01/02/95 1900 311
01/02/95 2000 291
01/02/95 2100 271
01/02/95 2200 261
01/02/95 2300 221
01/02/95

	

2400

	

211
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FIGURE A-9

Data for hours 1600 through 2400 have been left off
intentionally because of space limitations

OUTPUT of @RISK Calculations

Percentile 0100 0200 0300 0400 0500 0600 0700 0800 0900 1000 1100 1200 1300 1400

	

1500

0 24.15348 22.60166 23.51557 23.04034 22.79163 22.75242 22.96696 23.1348 23.43628 23.48329 23.70377 28.16837 30.75042 28.88938 30.49593
5 24.46777 22.89525 23.82105 23.34374 23.09234 23.05819 23.2714 23.44035 23.74967 23.79375 24.02219 28.53196 31 .15703 29.1636 30.75565
10 24.62519 23.04355 23.97441 23.49401 23.24091 23.20609 23.42208 23.59037 23.90213 23.94594 24.17617 28.7161 31 .35867 29.42498 30.9875
15 24.73947 23.15041 24.08593 23.60354 23.34776 23.31221 23.53049 23.69941 24.01171 24.05681 24.28783 28.85063 31 .50315 29.67124 31 .19951
20 24.83373 23.23784 24.17727 23.6922 23.43554 23.39956 23.6188 23.78787 24.10122 24.1476 24.37791 28.96006 31 .62114 29.90647 31 .39638
25 24.91551 23.31392 24.2571 23.76995 23.51167 23.47583 23.69533 23.86507 24.17896 24.22585 24.45765 29.05457 31 .72333 30.13777 31 .58465
30 24.9893 23.38245 24.32975 23.83987 23.5809 23.54448 23.76523 23.93472 24.24988 24.29716 24.52863 29.14121 31 .81673 30.36368 31 .76488
35 25.05849 23.44695 24.39746 23.90567 23.64581 23.60808 23.83012 23.99991 24.31585 24.36388 24.59532 29.22199 31 .90341 30.58895 31 .94121
40 25.12461 23.50832 24.46154 23.96757 23.70715 23.66907 23.89181 24.06232 24.37837 24.42694 24.65936 29.29829 31 .9857 30.81144 32.11519
45 25.18812 23.56753 24.52372 24.02814 23.76631 23.72818 23.95202 24.12218 24.43896 24.48871 24.72061 29.37334 32.06591 31 .03693 32.28881
50 25.25106 23.62616 24.58497 24.08816 23.82528 23.78685 24.01149 24.18181 24.49867 24.54903 24.78143 29.4461 32.1448 31 .26743 32.46562
55 25,31396 23.68505 24.64705 24.14745 23.88396 23.8447 24.07006 24.24077 24.55903 24.60948 24.84203 29.52001 32.2236 31 .50305 32.64362
60 25.3785 23.74415 24.70933 24.20844 23.94382 23.90428 24.13056 24.30132 24.61963 24.67118 24.90363 29.59435 32.3038 31 .74821 32.82909
65 25.44411 23.80568 24.77385 24.2704 24.00493 23.96482 24.19225 24.3R335 24.68255 24.73432 24.96707 29.67139 32.3866 32.00721 33.02314
70 25.51371 23.87042 24.84156 24.33634 24.0699 24.02928 24.25756 24.42876 24.74853 24.80124 25.03398 29.75242 32.47422 32.2R%4 33.22986
75 25.58881 23.93994 24.91465 24.40705 24.13963 24.09803 24.32741 24.49893 24.81917 24.87307 25.1058 29.83949 32.56799 32.58823 33.45383
80 25.67157 24.01639 24.99518 24.48499 24.2165 24.17469 24.40504 24.57645 24.89725 24.95198 25.18584 29.93555 32.67062 32.93164

	

33.7052
85 25.76616 24.10456 25.08849 24.57517 24.30434 24.26227 24.49382 24.66534 24.98796 25.04265 25.27674 30.04518 32.79021 33.32781 33.99907
90 25.88392 24.21294 25.20197 24.68531 24.41395 24.37004 24.60379 24.77528 25.09806 25.15498 25.38942 30.18194 32.93675 33.82863 34.36584
95 26.04986 24.36633 25.36236 24.84139 24.56575 24.52084 24.7574 24.92976 25.25424 25.31108 25.54649 30.37223 33.14421 34.54213 34.88731
100 26.42078 24.69506 25.72112 25.181 24.89484 24.84946 25.09273 25.25859 25.59079 25.65042 25.88612 30.7821 33.6086 36.18057 36.12933
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OUTPUT of @RISK Calculations

FIGURE A- 10

I Data for hours 1600 through 2400 have been left off
Intentionally because of space limitations

NEW
Percentile Percentile 0100 0200 0300 0400 0500 0600 0700 0800 0900 1000

	

1100 1200 1300 1400

	

1500

0.000 0 24.15348 22.60166 23.51557 23.04034 22.79163 22.75242 22.96696 23.1348 23.43628 23.48329 23.70377 28.16837 30.75042 28.88938 30.49593
5.556 5 24.46777 22.89525 23.82105 23.34374 23.09234 23.05819 23.2714 23.44035 23.74967 23.79375 24.02219 28.53196 31.15703 29.1636 30.75565
11 .111 10 24.62519 23.04355 23.97441 23.49401 23.24091 23.20609 23.42208 23.59037 23.90213 23.94594 24.17617 28.7161 31.35867 29.42498 30.9875
16.667 15 24.73947 23.15041 24.08593 23.60354 23.34776 23.31221 23.53049 23.69941 24.01171 24.05681 24.28783 28.85063 31 .50315 29.67124 31 .19951
22.222 20 24.83373 23.23784 24.17727 23.6922 23.43554 23.39956 23.6188 23.78787 24.10122 24.1476 24.37791 28.96006 31 .62114 29.90847 31 .39638
27.778 25 24.91551 23.31392 24.2571 23.76995 2351167 23.47583 23.69533 23.66507 24.17896 24.22585 24.45765 29.05457 31 .72333 30.13777 31 .58465
33.333 30 24.9893 23.38245 24.32975 23.83987 23.5809 23.54448 23.76523 23.93472 24.24988 24.29716 24.52863 29.14121 31 .81673 30.36368 31 .76488
38.889 35 25.05849 23.44695 24.39746 23.90567 23.64581 23.60808 23.83012 23.99991 24.31585 24.36388 24.59532 29.22199 31 .90341 30.58895 31 .94121
44.444 40 25.12461 23.50832 24.46154 23.96757 23.70715 23.66907 23.89181 24.06232 24.37837 24.42694 24.65936 29.29829 31 .9857 30.81144 32.11519
50.000 45 25.18812 23.56753 24.52372 24.02814 23.76631 23.72818 23.95202 24.12218 24.43896 24.48871 24.72061 29.37334 32.06591 31 .03693 32.28881
54.545 50 25.25106 23.62616 24.58497 24.08816 23.82528 23.78685 24.01149 24.18181 24.49867 24.54903 24.78143 29.4461 32.1448 31 .26743 32.46562
59.091 55 25.31396 23.68505 24.64705 24.14745 23.88396 23.8447 24.07008 24.24077 24.55903 24.60948 24.84203 29.52001 32.2236 31 .50305 32.64362
63.636 60 25.3785 23.74415 24.70933 24.20844 23.94382 23.90428 24.13056 24.30132 24.61963 24.67118 24.90363 29.59435 32.3038 31 .74821 32.62909
68.182 65 25.44411 23.80568 24.77385 24.2704 24.00493 23.96482 24.19225 24.36335 24.68255 24.73432 24.96707 29.67139 32.3866 32.00721 33.02314
72 .727 70 25.51371 23.87042 24.84156 24.33634 24.0699 24.02928 24.25756 24.42876 24.74853 24.80124 25.03398 29.75242 32.47422 32.28559 33.22986
77.273 75 25.58881 23.93994 24.91465 24.40705 24.13963 24.09803 24.32741 24.49893 24.81917 24,87307

	

25.1058 29.83949 32.56799 32.58823 33.45383
81.818 80 25.67157 24.01639 24.99518 24.48499 24.2165 24.17469 24.40504 24.57645 24.89725 24.95196 25.18584 29.93555 32.67062 32 .93164 33.7052
86.364 85 25.76616 24.10456 25.08849 24.57517 24.30434 24.26227 24.49382 24.66534 24.98796 25.04265 25.27674 30.04518 32.79021 33.32781 33.99907
90.909 90 25.88392 24.21294 25.20197 24.68531 24.41395 24.37004 24.60379 24.77528 25.09806 25.15498 25.38942 30.18194 32.93675 33.82863 34.36554
95.455 95 26.04986 24.'96M 25.36236 24.84139 24.56575 24.52084 24.7574 24.92976 25.25424 25.31108 25.54649 30.37223 33.14421 34.54213 34.88731
100.000 100 26.42078 24.69506 25.72112 25.181 24.89484 24.84946 25.09273 25.25859 25.59079 25.65042 25.88612 30.7821 33.6086 36.18057 36.12933
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FIGURE A- 1 1

Data for hours 1600 through 2400 have been left off
intentionally because of space limitations

1
OUTPUT of @RISK Calculations

Day
NEW

Percentile Percentile 0100 0200 0300 0400 0500 0600 0700 0800 0900 1000

	

1100 1200 1300 1400

	

1500

1 0.000 0 24.15348 22.60166 23.51557 23.04034 22.79163 22.75242 22.96896 23.1348 23.43628 23.48329 23 .70377 28.16837 30.75042 28 .88938 30.49593
3 5.556 5 24.46777 22.89525 23.82105 23.34374 23.09234 23.05819 23.2714 23.44035 23.74967 23.79375 24.02219 28.53196 31 .15703 29.1636 30.75565
4 11 .111 10 24 .62519 23.04355 23 .97441 23.49401 23.24091 23.20609 23.42208 23.59037 23.90213 23.94594 24 .17617 28.7161 31 .35867 29.42498 30.9575
6 16 .667 15 24.73947 23.15041 24.08593 23.60354 23.34776 23.31221 23.53049 23.69941 24.01171 24.05681 24 .28783 28.85063 31 .50315 29.87124 31 .19951
8 22.222 20 24.83373 23.23784 24.17727 23.6922 23.43554 23.39956 23.6188 23.78787 24.10122 24.1476 24.37791 28.96006 31 .62114 29.90847 31 .39638
9 27.778 25 24 .91551 23.31392 24.2571 23.76995 23.51167 23.47583 23.69533 23.86.507 24.17896 24.22585 24.45765 29.05457 31 .72333 30.13777 31 .58465
11 33.333 30 24.9893 23.38245 24.32975 23.83987 23 .5809 23.54448 23.76523 23.93472 24.24988 24.29716 24.52863 29.14121 31 .81673 30.36368 31 .76488
13 38.889 35 25.05849 23.44695 24.39746 23.90567 23.64581 23.60808 23.83012 23.99991 24.31585 24.36388 24.59532 29.22199 31 .90341 30.58895 31 $4121
14 44.444 40 25.12461 23.50832 24.48154 23.96757 23.70715 23.66901 23.89181 24.06232 24.37837 24.42694 24.65936 29.29829 31.9857 30.81144 32.11519
16 50.000 45 25.18812 23.56753 24.52372 24.02814 23.76631 23.72818 23.95202 24.12218 24.43896 24.48871 24 .72081 29.37334 32.06591 31 .03693 32.28881
17 54.545 50 25.25106 23.62616 24.58497 24.08816 23.82528 23.78685 24.01149 24.18181 24.49867 24.54903 24 .78143 29.4461 32.1448 31.26743 32 .46562
19 59 .091 55 25.31396 23.68505 24.84705 24.14745 23.88396 23.8441 24.07006 . 24.24077 24.55903 24.60948 24.84203 29.52001 32,2236 31 .50305 32 .64362
20 63.636 60 25.3785 23.74415 24.70933 24.20844 23.94382 23.90428 24.13056 24.30132 24.61963 24.67118 24 .90363 29.59435 32.3038 31 .74821 32 .82909
21 68.182 65 25.44411 23.80568 24.77385 24 .2704 24.00493 23.96482 24.19225 24.36335 24.68255 24.73432 24.96707 29.67139 32.3866 32.00721 33 .02314
23 72 .727 70 25.51371 23 .87042 24.84156 24.33634 24 .0699 24.02928 24.25756 24.42876 24.74853 24.80124 25 .03398 29.75242 32.47422 32.28559 33 .22986
24 77 .273 75 25.58881 23.93994 24.91465 24.40705 24.13963 24.09803 24.32741 24.49893 24.81917 24.87307 25.1058 29.83949 32.58799 32.58823 33.45383
26 81 .818 80 25.67157 24.01639 24.99518 24.48499 24 .2165 24.17469 24.40504 24.57645 24.89725 24.95198 25.18584 29.93555 32.67062 32.93164 33.7052
27 88.364 85 25.76616 24 .10456 25.08849 24.57517 24.30434 24.26227 24.49382 24.66534 24.98796 25.04265 25.27674 30.04518 32.79021 33.32781 33 .99907
28 90 .909 90 25.88392 24.21294 25.20197 24.68531 24.41395 24.37004 24.60379 24.77528 25.09806 25.15498 25.38942 30.18194 32.93675 33.82863 34 .36584
30 95.455 95 26.04986 24.36633 25.36236 24.84139 24.56575 24.52084 24.7574 24.92976 25.25424 25.31108 25.54649 30.37223 33.14421 34.54213 34 .88731
31 100 .000 100 26.42078 24.69508 25.72112 25.181 24.89484 24.84948 25.09273 25.25859 25.59079 25.65042 25.88612 30 .7821 33.6086 36.18057 36.12933
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OUTPUT of @RISK Calculation

FIGURE A- 1 2

Data for hours 1600 through 2400 have been leg o8
intentionally because of space limitations

NEW
Day

NEW
Percentile Percentile 0100 0200 0300 0400 0500 0600 0700 0800 0900 1000

	

1100 1200 1300 1400

	

1500

1 0.000 0 24.15348 22.60166 23.51557 23.04034 22.79163 22.75242 22.96696 23 .1348 23.43628 23.48329 23 .70377 28.16837 30.75042 28.88938 30.49593
2
3 5.556 5 24.46777 22.89525 23.82105 23.34374 23.09234 23.05819 23.2714 23.44035 23.74967 23.79375 24.02219 28.53196 31.15703 29.1636 30.75565
4 11 .111 10 24.62519 23.04355 23.97441 23.49401 23.24091 23,20609 23.42206 23.59037 23.90213 23.94594 24 .17617 28.7161 31 .35867 29.42498 30.9875
5
6 16 .667 15 24.73947 23.15041 24.08593 23.60354 23.34776 23.31221 23.53049 23.69941 24.01171 24.05681 24.26783 28.85063 31 .50315 29.67124 31 .19951
7
8 22.222 20 24.83373 23.23784 24.17727 23.6922 23.43554 23.39958 23.6188 23.78787 24.10122 24.1476 24.37791 28.96006 31 .62114 29.90847 31 .39638
9 27.778 25 24.91551 23.31392 24.2571 23.76995 23.51167 23.47583 23.69533 23.86507 24.17896 24.22585 24.45765 29.05457 31 .72333 30.13777 31 .58465
10
11 33.333 30 24.9893 23.38245 24.32975 23.83987 23.5809 23.54448 23.76523 23.93472 24.24988 24.29716 24.52863 29.14121 31 .51673 30.36368 31.76488
12
13 38.889 35 25.05849 23.44695 24.39746 23.90567 23.64581 23.60808 23.83012 23.99991 24.31585 24.36388 24.59532 29.22199 31 .90341 30 .58895 31 .94121
14 44.444 40 25.12461 23.50832 24.46154 23.96757 23.70715 23.66907 23.89161 24.06232 24.37837 24.42694 24.65936 29.29829 31 .9857 30.81144 32.11519
15
16 50.000 45 25.18812 23.56753 24.52372 24.02814 23.76631 23.72818 23.95202 24.12218 24.43896 24.48871 24 .72061 29.37334 32.06591 31 .03693 32.28881
17 54.545 50 25.25106 23.62616 24.58491 24.08816 23.82528 23.78685 24.01149 24.18181 24.49887 24.54903 24.78143 29.4461 32.1448 31 .26743 32.46562
18
19 59 .091 55 25.31396 23.68505 24.64705 24.14745 23.88396 23.8447 24.07006 24.24077 24.55903 24.60948 24.84203 29.52001 32.2236 31 .50305 32.64362
20 63.636 60 25.3785 23.74415 24.70933 24.20844 23.94382 23.90428 24.13056 24.30132 24.61963 24.67118 24.90363 29.59435 32.3038 31 .74821 32.82909
21 68.182 65 25.44411 23.80568 24.77385 24 .2704 24.00493 23.96482 24.19225 24.36335 24.68255 24.73432 24.96707 29.67139 32.3866 32 .00721 33.02314
22
23 72.727 70 25.51371 23.87042 24.84156 24.33634 24.0699 24.02928 24.25756 24.42876 24.74853 24.80124 25.03398 29.75242 32.47422 32.28559 33.22986
24 77.273 75 25.58881 23.93994 24.91465 24.40705 24.13963 24.09803 24.32741 24.49693 24.81917 24.87301 25.1058 29.83949 32.56799 32.58823 33.45383
25
26 81 .818 80 25.67157 24.01639 24.99518 24.48499 24.2165 24.17469 24.40504 24,57645 24.89725 24.95198 25.18584 29.93555 32.67062 32 .93164 33 .7052
27 86.364 85 25.76616 24.10456 25.08849 24.57517 24.30434 24.26227 24.49382 24.66534 24.98796 25.04265 25.27674 30.04518 32.79021 33.32781 33.99907
28 90.909 90 25.88392 24.21294 25.20197 24.68531 24.41395 24.37004 24.60379 24.77528 25.09806 25.15496 25.38942 30.18194 32,93675 33.82863 34.
29
30 95.455 95 26.04986 24.36633 25.36236 24.84139 24.56575 24.52084 24.7574 24.92976 25.25424 25.31108 25.54649 30.37223 33.14421 34.54213 34.88731
31 100.000 100 26.42078 24.69506 25.72112 25 .181 24 .89484 24.84946 25.09273 25.25859 25.59079 25.65042 25.88612 30.7821 33.6086 36.18057 36.12933
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OUTPUT of @RISK Calculations

NEW

	

NEW
Day

	

Percentile Percentile

FIGURE A-13

Data for hours 1600 through 2400 have been left off
Intentionally because of space limitations

This row of prices Is the result of interpolating between the prices in the row above and the row below

	

I
0200 0300 0400 0500 0600 0700 0800 0900

	

1000 1100 1200 130D 1400

	

1500

22,60166 23.51557 23,04034 22.79163 22.75242 22.96696 23.1348 23.43628 23 .48329 23.70377 28,16837 30.75042 28.88938 30.49593
22.74846 23,66831 23.19204 22.94199 22.90531 23.11918 23.28758 23.59298 23,63852 23,86298 26.35017 30.95373 29.02649 30.62579
22.89525 23.82105 23,34374 23.09234 23.05819 23.2714 23.44035 23.74967 23 .79375 24 .02219 28.53196 31 .15703 29,1636 30.75565
23,04355 23,97441 23,49401 23.24091 23.20609 23.42208 23.59037 23.90213 23 .94594 24 .17617 28.7161 31 .35867 29.42498 30 .9875
23,09698 24,03017 23,54878 23.29434 23.25915 23.47629 23.64489 23,95692 24,00138 24.232 28,78337 31 .43091 29.54811 31 .09351
23.15041 24.08593 23.60354 23.34778 23.31221 23.53049 23.69941 24.01171 24 .05681 24 .28783 28.85063 31 .50315 29,67124 3119951
23.19413 24.1318 23.64787 23.39165 23.35589 23.57465 23.74364 24.05647 24.10221 24 .33287 28.90535 31,56215 29.78986 31 .29795
23,23784 24,17727 23.6922 23.43554 23.39956 23.6188 23.78787 24.10122

	

24.1476 24,37791 28.96006 31.62114 29,90847 31 .39638
23.31392 24.2571 23.78995 23.51167 23.47583 23.69533 23.86507 24.17896 24 .22585 24 .45765 29,05457 31.72333 30.13777 31.58465
23,34819 24,29343 23.80491 23.54629 23.51016 23.73028 23.8999 24.21442 24,26151 24,49314 29,09789 31,77003 30.25073 31 .67477
23,38245 24.32975 23,83987 23.5809 23.54448 23.76523 23.93472 24.24988 24.29718 24,52863 29.14121 31 .81873 30.36368 31 .76488
23.4147 24.36361 23,87277 23.61336 23.57628 23.79768 23.96732 24.28287 24 .33052 24,56198 29.1816 31,86007 30.47632 31 .85305

23,44695 24.39746 23,90567 23.64581 23.60808 23.83012 23.99991 24.31585 24,36388 24,59532 29,22199 31 .90341 30.58895 31 .94121
23.50832 24.46154 23,96757 23.70715 23.66907 23.89181 24.06232 24,37837 24 .42694 24 .65936 29,29829 31.9857 30.61144 32.11519
23.53793 24.49263 23,99786 23.73673 23.69863 23.92192 24.09225 24.40867 24,45783 24,68999 29.33582 32,02581 30.92419

	

32.202
23.56753 24.52372 24.02814 23.76631 23.72818 23.95202 24,12218 24.43896 24 .48871 24,72061 29,37334 32,06591 31 .03693 32,28881
23.62816 24.58497 24,08816 23.82528 23.78685 24.01149 24.18181 24.49867 24.54903 24.78143 29.4461 32.1448 31 .26743 32 .46562
23,65561 24,61601 24,11781 23.85462 23.81578 24.04078 2421129 24,52885 24 .57926 24,81173 29.48306 32.1842 31 .38524 32.55462
23.68505 24.64705 24.14745 23.88396 23.8447 24.07006 24,24077 24.55903 24.60948 24,64203 29,52001 32.2236 31 .50305 32.64362
23.74415 24.70933 24,2DB44 23.94382 23.90428 24.13056 24,30132 24,61963 24.67118 24 .90363 29.59435 32.3038 31 .74821 32 .82909
23.80568 24,77385 24.2704 24.00493 23.96482 24.19225 24.36335 24.68255 24 .73432 24,96707 29.67139 32.3866 32.00721 33.02314
23.83805 24.80771 24,30337 24.03742 23.99705 24.22491 24,39606 24,71554 24.76778 25,00053 29.71191 32.43041 32.1464

	

33.1265
23.87042 24.64156 24.33634 24.0699 24.02928 24.25756 24.42876 24,74853 24.80124 25 .03398 29.75242 32.47422 32.28559 33 .22986
23.93994 24.91465 24,40705 24.13963 24.09803 24.32741 2449893 24.81917 24 .87307 25.1058 29,83949 32,56799 32,58823 33.d343
23.97817 24.95492 24.44602 24.17807 24.13636 24.36623 24,53769 24,85821 24.91253 25.14582 29.88752 32,61931 32,75994 33.57952
24.01639 24.99518 24.48499 24.2165 24.17469 24.40504 24.57645 24.89725 24 .95198 25,18584 29,93555 32.67062 32.93164

	

33.7052
24.10456 25.08849 24,57517 24.30434 24.26227 24.49382 24.66534 24.98796 25 .04265 25.27674 30.04518 32.79021 33.32781 33.99907
24.21294 25.20197 24.68531 24.41395 24.37004 24.60379 2477528 25,09806 25,15498 25.38942 30.18194 32,93675 33,82863 34.36554
24,28964 25,28217 24.76335 24.48985 24.44544 24.6806 24.85252 25.17615 25,23303 25,46796 30.27709 33,04048 34,18538 34.62658
24.36633 25.36236 24.84139 24.56575 24.52084 24.7574 24.92976 25.25424 25,31108 25,54649 30,37223 33,14421 34,54213 34,88731
24.69506 25.72112 25.181 24.89484 24.84948 25.09273 25.25859 25,59079 25.65042 25.88612 30.7821 33.6086 36,18057 36.12933

1 0 .000 0 24,15348
2 24,31063
3 5,556 5 24.46777
4 11 .111 10 24,62519
5 24,68233
6 16 .667 15 24.73947
7 24.7866
8 22 .222 20 24,83373
9 27.778 25 24,91551
10 2495241
11 33.333 30 24.9893
12 25 .0239
13 38.889 35 25,05849
14 44.444 40 25,12461
15 25.15637
16 50.000 45 25,18812
17 54545 50 25,25106
18 25,28251
19 59 .091 55 25,31398
20 63.636 60 25.3785
21 68.182 65 25 .44411
22 25,47891
23 72 .727 70 25 .51371
24 77.273 75 25 .58881
25 25,63019
28 81.818 80 25,67157
27 88.364 85 25.76616
28 90.909 90 25.88392
29 25,96689
30 95.455 95 26.04986
31 100.000 100 26.42078
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Data for hours 0300 through 2400 have been left off
intentionally because of space limitations

FIGURE A-15

SYSTEM HOURLY LOADS

DATE HOUR LOAD

01/01/95 100 200
01/02/95 100 201
01/0395 100 202
01/04/95 100 204
01/05/95 100 205
01/06/95 100 206
01/07/95 100 207
ot/oa95 100 208
01/09/95 100 210
01/10195 100 211
01/11/95 100 213
01/12/95 100 214
01/13/95 100 215
01/14/95 100 216
01/15195 100 217
01/16/95 100 218
01117195 100 220
01/18/95 100 221
01119195 100 222
01/20/95 100 223
0121/95 100 224
0122/95 100 226
0123/95 100 227
01/24/95 100 229
0125195 100 230
0126/95 100 231
0127195 100 232
0128/95 100 233
0129195 100 234
01/30/95 100 235
01/31795 100 237
01101/95 200 204
01102/95 200 205
01/03/95 200 206
01/04195 200 208
01/05/95 200 209
01106/95 200 210
01/07/95 200 211
01/08195 200 212
01/09/95 200 214
01/10/95 200 215
01/11/95 200 217
01/12/95 200 218
01/13/95 200 219
01114195 200 220
01/15/95 200 221
01/16/95 200 222
01/17195 200 224
01/18/95 200 225
01/19/95 200 226
0120/95 200 227
01/21/95 200 228
0122/95 200 230
01/23/95 200 231
0124/95 200 233
01/25/95 200 234
0126195 200 235
0127195 200 236
0128/95 200 237
0129/95 200 238
01/30/95 200 239
01/31/95 200 241
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I Data for hours 0300 through 2400 have been left off
intentionally because of space limitations

FIGURE A- 1 6

SYSTEM HOURLY LOADS

DATE HOUR LOAD PRICE

01/01/95 100 200 24.15
01/02/95 100 201 24.31
01/03195 100 202 24.47
01104195 100 204 24.63
01/05/95 100 205 24.68
01/06/95 100 206 24.74
01/07195 100 207 24.79
01108/95 100 208 24.83
01/09/95 100 210 24.92
01/10/95 100 211 24.95
01/11/95 100 213 24.99
01/12/95 100 214 25.02
01113195 100 215 25.06
01114195 100 216 25.12
01/15/95 100 217 25.16
01/16/95 100 218 25.19
01/17/95 100 220 25.25
01118195 100 221 25.28
01119195 100 222 25.31
0120/95 100 223 25.38
0121/95 100 224 25.44
0122195 100 226 25.48
0123/95 100 227 25.51
01/24/95 100 229 25.59
012595 100 230 25.63
01/26/95 100 231 25.67
01127/95 100 232 25.77
0126195 100 233 25.86
0129/95 100 234 25.97
01/30/95 100 235 26.05
01/31/95 100 237 26.42
01101195 200 204 22.80
01/02/95 200 205 22 .75
01/03/95 200 206 22.90
01/04/95 200 208 23.04
01/05/95 200 209 23.10
01106/95 200 210 23.15
01107195 200 211 23.19
01/08/95 200 212 23.24
01/09/95 200 214 23.31
01/10/95 200 215 23.35
01111/95 200 217 23.38
01112195 200 218 23.41
01/13/95 200 219 23.45
01/14/95 200 220 23.51
01115/95 200 221 23.54
01/16/95 200 222 23.57
01117/95 200 224 23.83
01/18/95 200 225 23.66
01119/95 200 226 23.69
0120/95 200 227 23.74
0121195 200 228 23.81
0122/95 200 230 23.84
01/23/95 200 231 23.87
01/24/95 200 233 23.94
0125195 200 234 23.98
0126/95 200 235 24.02
01/27/95 200 236 24.10
0128/95 200 237 24.21
01/29/95 200 238 24.29
01/30/95 200 239 24.37
01131195 200 241 24.70
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STAFF INDEPENDENT DEPRECIATION STUDY 

A. Introduction 

Pursuant to the NonUnanimous Stipulation and Agreement Regarding Depreciation and 

Accumulated Additional Amortizations (“Depreciation Stipulation”) in Case No. ER-2010-0355 

Kansas City Power & Light (“KCPL”) was required to perform a study regarding retirements of 

general plant retired as a consequence of office moves and corporate mergers.  Specifically, 

Paragraph 10 of the Depreciation Stipulation provides: 

KCPL and GMO shall complete a thorough study regarding retirement of 
property from the General plant accounts due to KCPL’s operation of 
Aquila in conjunction with Great Plains Energy’s acquisition of Aquila. 
KCPL shall complete a similar study regarding KCPL’s recent corporate 
office relocations. These studies must include accounts where (1) 
depreciation was halted or (2) unauthorized rates were used and (3) the 
retirements from the acquisition or relocations that occurred as addressed in 
Staff witness Rosella Schad’s surrebuttal testimony in GMO Case No. ER-
2009-0090. KCPL and GMO shall discuss the scope and the approach of the 
review for the studies with Staff prior to conducting the studies. The studies 
shall be completed and submitted to Staff, the Office of the Public Counsel, 
and the Industrials by the end of July 2011. KCPL shall not transfer reserve 
to or from the General plant accounts before the foregoing studies are 
submitted to Staff, the Office of the Public Counsel, and the Industrials. 
Upon satisfactory presentation of the results of these studies, the Signatories 
agree to pursue in good faith resolution of the GMO Account 119300 
unrecovered reserve issue, as described by KCPL witness Ron Klote in his 
rebuttal testimony filed in File No. ER-2010-0356, including support of a 
reasonable request by GMO for an Accounting Authority Order from this 
Commission which will be permanently resolve this issue by balancing 
reserves through a transfer of depreciation reserves from Transmission plant 
to General plant.  

KCPL has not submitted study results as required by the Depreciation Agreement.  In the 

absence of a KCPL study, Staff undertook an independent study. 

Staff’s estimate for KCPL is an under recovery in the general plant accounts of 

$6,483,406.  Staff’s study also identifies issues related to general plant vintage amortization and 

does not agree with record keeping changes that are included with the way KCPL intends to 

permanently implement this method.  
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B. Summary and Conclusions from Staff Study – General Plant Accounts 

For large companies such as KCPL, the expected retirement rate - that is the Commission 

ordered depreciation rate - is normally a future projection computed from an analysis of 

historical retirement records.  Under recovery of depreciation reserves may occur due to: 1) the 

Company failing to properly record depreciation of plant still in service, 2) the depreciation 

analysis or record of retirement history used for projections was in some way defective, and 

3) unexpected events occur resulting in retirements earlier than forecast.  

In summary, Staff concluded that the majority of the under recovery, in the general plant 

accounts, $4,844,004, is associated with the acquisition of Aquila and the resultant closure and 

consolidation of facilities.  Specifically, the 1201 Walnut former KCPL’s Headquarters, the 801 

Charlotte Dispatch Center, and the Marshal Service Center in Marshal, Missouri, resulting in an 

earlier than expected retirement of large amounts of plant and equipment.  Staff recommends that 

this portion of under recovery be charged to Aquila acquisition transition cost. 

Transition costs are costs incurred to integrate the operations Aquila and KCPL when 

Great Plains Energy was authorized to acquire Aquila (now GMO) in Case No. EM-2007-0374.   

Staff’s Analysis 

Staff, with information provided by KCPL, conducted a study of the under recovery in 

the general plant accounts as outlined in the Depreciation Stipulation entered in KCPL and GMO 

Case Nos. ER-2010-0355 and ER-2010-0356.  This report focuses on KCPL’s operations. 

Staff’s analysis of issues includes the following: 

1. Determine how and why under recovery of general plant occurred, and 
recommended corrective action.  

2. Review the implementation and actual in use practice conducted by KCPL 
regarding the use of vintage amortization for select general plant accounts, 
and expected long term effects.   

3. Determine whether the current Missouri jurisdictional accumulated 
depreciation reserves are correctly stated for use in Missouri rate cases.  
Specifically, review the methods used by KCPL in booking sales and 
transfers to non utility or other than Missouri utilities.  

Staff estimated the under recovery of general plant and the contribution found for 

possible causes.  Staff found the KCPL general plant reserve under recovery amount as currently 
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booked to be approximately $6,483,406.  This includes accounts currently using the trial basis 

vintage amortized method of accrual, plus account 390 (Structures).  Staff attributes the under 

recovery to:   

A.  The Company failing to properly record depreciation of plant still in service, 

B.  The depreciation analysis or record of retirement history used for projections 
was in some way defective, and  

C.  Unexpected events occur resulting in retirements earlier than forecast.  

A.  Failure to book appropriate Missouri depreciation and reserves transactions. 

Staff did not identify any incidences of under accrual of depreciation due to 

premature halting of depreciation accruals on plant still in service on the 

studied accounts. Staff reviewed detailed plant records for the four year period of 

2008 through 2011.  Staff found early retirements, but not unauthorized halting of 

depreciation accruals.  

As discussed in the Depreciation Stipulation, Staff reviewed the electric utility 

sale of assets in Colorado on July 14, 2008 to Black Hills Corporation.  KCPL reported 

the sale proceeds as a gain in FERC account 421.1. Transaction records for this period 

show no retirements noted as “Sale to Black Hills”, only transfers.  A transfer transaction 

results in the removal of only the accumulated depreciation from the reserves which do 

not leave a deficiency in reserves.  This indicates to Staff that the sale to Black Hills is 

not a direct cause or contributor to general plant reserve deficiencies. 

B.  Defective Depreciation Study 

Multiple depreciation analysis conducted for past rate cases have been conducted 

by different Staff persons and different Company consultants.  These statistical analysis 

all used the same Company provided retirement history and produced relatively the same 

estimated retirement rates. Thus, the historical retirement record itself becomes the 

subject for investigation. For general plant accounts, multiple instances of plant and 

equipment recorded as still in service were identified and confirmed to not be in service.  
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Staff identified items which Staff doubted would still exist or be in service simply 

due to the type of item and the vintage.  For example, for the Front and Manchester 

Service Center location, Staff questioned that items such as the following would still be 

in service:  

 22 manual typewriters from the 1970s and 1980s,  
 A $118,821.98 Microfich camera,  
 150 walkie talkies from the 1980s and 1990s, and  
 67 fire extinguishers from 1959.   

Many other suspect items were also noted and a meeting was arranged at the Front and 

Manchester location between Staff and KCPL personnel knowledgeable in plant records.  At the 

meeting there was no attempt to locate any of the items Staff noted as probably not still in 

service.  KCPL admitted that most of the questionable items were probably not used or useful or 

still physically present.  KCPL has an audit problem that can only be corrected by the Company 

conducting a physical inventory.   

Staff reviewed plant in service records for the general plant accounts at all company 

locations.  The facilities that Staff easily identified questionable booked plant in service were 

service facilities.  For the production facilities, Staff found no questionable booked items by 

simply looking at plant records.  Thus Staff’s recommendation to conduct a physical inventory of 

general plant is limited to non production facilities.    

Staff also reviewed plant records of additions and retirements to the structures account 

390 for the Front and Manchester facility.  Some retirements as a result of structure modification 

and replacements over the years could be identified by Staff, but many addition and retirement 

entries were confusing and in some cases looked like duplicates for the same event.  At the Front 

and Manchester meeting, Staff questioned KCPL as to the method used to identify plant items 

that should be retired from service due to their replacement or removal during a facility 

modification or upgrade.  KCPL stated that near the end of the project, the property records 

person(s) and the project management person(s) do a physical walk through and try to identify 

the items that are now missing or removed from service.  This method of identification of 

retirements has a high probability of introducing errors over multiple years of layered projects if 

periodic physical inventories are not conducted.  Some mistaken plant would be retired as well as 

failure to retire other items.  Staff has, at various meetings with KCPL, identified to Company 
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personnel questionable book entries that did turn out to be an incorrect property item, account, or 

activity recorded.   

In summary, the evidence of poor plant records brings into question not only the  

accuracy of the plant in service record, but the retirement record used in depreciation studies.  At 

various meetings with KCPL personnel knowledgeable in plant records and the Company 

history, Staff has asked if and when physical inventories were conducted on plant in service 

for general plant accounts.  KCPL could not recall having conducted physical inventories. Staff’s 

recommendation is that KCPL conduct a physical inventory of all plant recorded in service at 

non production facilities for the general plant accounts, and submit the results of this physical 

inventory with the next depreciation study, including a record of all plant transaction activity 

conducted as a result of this physical inventory.  

C.  Unexpected Events 

Abnormal and unexpected events from a retirement standpoint have occurred at KCPL.  

The most significant event studied was the consolidation of KCPL’s operations with those of 

Aquila.  Great Plain’s acquisition of Aquila resulted in abnormal and unexpected retirements as a 

result of office and service center consolidations and relocations.  In the table below, the 

Missouri jurisdictional amounts of $1,008,575 for account 390 and $3,835,428 for the amortized 

accounts, totaling $4,844,004 represents Staff’s estimate of the amount of accumulated reserve 

under recovery contributed from early retirements as a result of consolidations and relocations 

attributable to the Aquila acquisition.  The years 2008 through 2011 include retirements recorded 

for plant and equipment that was still functionally usable, but no longer used or useful within the 

new organizational structure.  These retirements resulted in a steep increase in retirement rate for 

general plant accounts.  The result is a steep decrease in accumulated depreciation reserves as the 

original cost of each retirement is deducted from reserves.  For retirements earlier than expected 

the accumulated accrued depreciation for the item is less than the original cost, resulting in a 

reserve deficit, or under recovery of plant.   

Staff used KCPL-provided retirement records to estimate the difference in the expected 

(historical) retirement rate to the observed retirement rate in the general plant accounts for the 

period 2008 through 2011.  Staff sought to determine what portion of retirements recorded in this 

period represent earlier than expected retirements, and to quantify the associated dollars. 
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The depreciation studies for Case No. ER-2010-0355 used a retirement history that 

stopped on Dec. 31 2008.  Even though the Aquila acquisition occurred in mid 2008, very few of 

the retirements resulting from the KCPL acquisition of Aquila were included in this depreciation 

study.1  Most office relocations and consolidations did not occur until after the end of 2008.  

Also, any transaction recorded as a transfer (or sold) is not included in a depreciation study 

because transfers do not represent mortality.  Thus, the retirement rates, (average service lives) 

resulting from the Case No. ER-2012-0355 depreciation study, do not include or represent 

unexpected or abnormal retirement activity due to the acquisition.  Staff used the results of this 

depreciation study to represent an expected or “normal” retirement rate to compare against the 

observed retirement rate for the period that included the Aquila acquisition and subsequent 

facility consolidations.   

Staff used Company provided retirement records to conduct an analysis of retirement rate 

for the four year period of 2008 through 2011.  Company records show retirements booked for 

plant and equipment associated with consolidations/relocations that were notably short lived 

compared to the expected average service life for the account.  But, there were also retirements 

attributable to the acquisition related consolidations/relocations that had notably longer lives  

than the expected average service life.  Thus all retirements during this period were included in 

Staff’s analysis.  

Staff used a method to compute the actual average service life of all of the equipment 

retired in these accounts for this four year period, and compared it to the “normal” average 

service lives for each plant account.  Staff’s analysis shows a significant increase in retirement 

rates for this period.  The difference between the “normal” and actual when converted to dollars 

and summed for accounts 390, 391, 393, 394, 395, 397, and 398 for KCPL was found to be 

$4,844,004 in additional depreciation accruals.  Note: In the tables and discussion below, 

account 390 is treated separately because it is the only account studied that has not been 

switched to the trial vintage amortization method and requires separate treatment.  

                                                 
1 This relatively slight delay in recording retirements following a major event is not unusual.  
Some delay is necessary until the detailed work to identify the vintages and original cost of the 
retired components is completed and entered into the records.   
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Assignment of the contributing sources (causes) of the under recovered amounts 

Note: A positive number in these tables represents a shortfall in reserves in these accounts,  

Breakdown of KCPL Unrecovered Reserves in General 
Plant 

KCPL $ 
Acct 390 only (2008) 
Stopped Depreciation 0
Depreciation Mismatch -6,633,575
Aquila Acquision 1,008,575
Account 390 Under Recovery -5,625,000

Amortized Accts Only (2011) 
Stopped Depreciation 0
Depreciation Mismatch 8,272,978
Aquila Acquision 3,835,428
Amortized Accounts Under Recovery  12,108,406

Total Amortized + Acct 390 
Summary 
Stopped Depreciation 0
Depreciation Mismatch 1,639,402
Aquila Acquision 4,844,004
General Plant Under Recovery 6,483,406

Derivation of Dollar Amounts 
Amortized Accounts 

The Amortized Accounts Under Recovery line shows $12,108,406.  This is the difference 

at Dec. 31, 2011 for all KCPL vintage amortized accounts between the sum of all of the vintage 

amortizations and the Missouri jurisdictional reserves booked in these accounts.  The sum of 

each vintages amortization for this type of depreciation expense accrual may be conducted at any 

time and compared to booked amounts without conducting a depreciation study.  Any deviation 

in the two, such as from cost of removal or salvage, may be addressed in any rate case.  The 

amount in this rate case, $12,108,406, to address represents a “stranded” amount carried over 

from the prior depreciation accrual method, and reflects an under accrual of depreciation.  The 

vintage amortization method will not cover or compensate for booked accumulated depreciation 
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reserves which do not match expected accrued amortization.  It is labeled “stranded” because 

there is no automatic method, such as the use of remaining life depreciation rates, to address 

these amounts.  The amounts to transfer are shown in a table at the end of this report, (KCPL 

Unrecovered by Account).   

Note: The reserve deficit is almost exclusively contained in account 397, 

Communications Equipment.  Staff’s assessment of the retirement record shows the cause as the 

closures and consolidation involving 1201 Walnut (Old Headquarters), the 801 Charlotte Office, 

and the Marshal Service Center resulted in the retirement of large amounts of communications 

equipment.   

Account 390, Structures and Improvements 

Account 390 Under Recovery, a negative $5,625,000, in the above table represents an 

over recovery in this account.  This amount was estimate using the depreciation study results 

presented in the prior rate case, Case No. ER-2010-0355.  It is the difference between calculated 

theoretical reserves and book reserves as of Dec. 31 2008.  

Stopped Depreciation 

For KCPL, Staff’s investigation of general plant accounts to satisfy the ER-2010-0355 

Depreciation Stipulation and Agreement study of causes of under recovery of plant, no instances 

of KCPL prematurely stopping of deprecation were found by Staff.  

Depreciation Mismatch 

Depreciation mismatch is used as a name to indicate under or over recovery of plant 

attributed to normally expected drift over time between forecast (ordered depreciation rate) and 

actual retirement rate. The table amounts shown were derived by difference, that is, whatever 

still exists after other causes are accounted for.  In the above table, this is the $ -6,633,575 for 

account 390 and $8,272,978 for amortized accounts, totaling $1,639,402.  The actual retirement 

history has essentially been lost.  Only an indirect estimate method is available.  

Aquila Acquisition 

The portion of the under recovery assigned as Aquila Acquisition in the above table is the 

Missouri jurisdictional amount Staff derived from the analysis of elevated retirement rates versus 

normal expected retirement rates for the 4 year period subsequent to the Aquila acquisition, and 

attributed to closures, relocations and consolidations of offices and service centers within KCPL.   
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Accounts Not Included in the Study 

Of all the general plant accounts, Staff did not include transportation equipment (account 

392), or power operated equipment (account 396) within this Stipulation related study.  The 

reasons are:  Depreciation studies for the last case found overall accumulated reserves for these 

accounts at reasonable levels for the age of the equipment at that time. These accounts were not 

switched to the general plant amortization method.  And typical equipment in these accounts are 

large items with maintenance records and vehicle registration requirements etc. which although 

they migrate around the Company, are not easily overlooked when retirements should be booked.   

KCPL Unrecovered by Account 

Case No. ER-2012-0174 

 
ER‐2012‐0174 Reserve Transfer amounts, including transfers from transition cost. 

KCPL 

KCPL Summary Table  Funds From  Transfer  Balance  

Positive Number = reserve deficit  Transition 
From 
Transmission   Remaining 

Account  Juris Unrec 2010 Account 353* 

391  133,299 ‐133,299 

391.01  40,607 ‐40,607 

391.02  417,063 ‐417,063 

393  ‐26,434 26,434 

394  209,873 ‐209,873 

395  ‐112,938 112,938 

397  11,393,972 4,844,004 1,639,402 ‐4,910,566 

397.01  15,916 ‐15,916 

397.02  2,212 ‐2,212 

398  34,836 ‐34,836 

Amortized Tot 12,108,406

Acct 390  ‐5,625,000 5,625,000 

Total Gen Plt  6,483,406 4,844,004 1,639,402 0 

*Account 353 is “Station Equipment” 
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Kansas City Power & Light Company 
 
Prepared by:  John Rogers and Hojong Kang 
 
Date:  January 4, 2012 
 
Collaborative Name and Description:  KCPL Customer Programs Advisory Group (CPAG) 
was ordered and approved in stipulation and agreement for KCPL Experimental Regulatory Plan 
in File No. EO-2005-0329.  With the Commission’s Report and Order in File No. ER-2010-
0355, the KCPL Experimental Regulatory Plan’s CPAG requirement ended, and KCPL decided 
the CPAG name would no longer be used.  It is now referred to as the DSM Advisory Group.  
The KCPL and KCP&L Greater Missouri Operations Company (GMO) DSM Advisory Groups 
hold joint meetings. 
 
Meetings:  KCPL and GMO DSM Advisory Groups meetings are held every 2-3 months 
alternating meetings in person in Jefferson City and via teleconference.  
 
Participants:   

 Regular: KCPL, Staff, OPC, MDNR, City of Kansas City, the Empire District Electric 
Company 

 Occasional: Praxair, Inc., MIEC 

Program Summaries:  See Attachment B. 
 
Effectiveness of Participants:  KCPL encourages participation and critical feedback.  All 
participants freely express their points of view and provide advice.  The DSM Advisory Group 
meetings are efficient and effective overall. 
 
Success Stories:  Customer interest in KCPL’s DSM programs has increased since 2005. For 
example, total participation in KCPL’s Home Performance with Energy Star program increased 
from 27 homes in the second quarter of 2009 to 1,453 homes at the end of July of 2011. 
 
Challenges: During DSM Advisory Group meetings, KCPL stated it had stopped processing 
applications for its voluntary large customer MPower demand response program.  KCPL made 
its initial MEEIA filing on December 22, 2011 in File No. EO-2012-0008.  
 
Summary Comments:  Through 7/31/2011 the total DSM expenditures are $39,432,238. More 
detailed information is in Attachment B.   
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Attachment B – KCPL Programs Summaries: 
 

Program  Description 
Tariff 

Approval 
Program to Date 

Lighting The Future (formerly 
Change A Light) 

Buy down/markdown of 
CFLs and targeted door to 
door delivery with 
educational material 

10/1/2005  $341,713 and 122,395 
participants (6,233 MWh) 
through 7/31/2011 

Energy Optimizer Company controlled 
cycling of participants’ 
AC units to limit overall 
system peak load 

10/14/2005  $9,008,071 and 18.63 MW 
of curtailed load with 
40,616 participants 
through 7/31/2011 

Low-Income Weatherization Supplement CAP funds 
for additional 
weatherization measures 

12/1/2005  $2,165,068 and 747 
participants (1,968 MWh) 
through 7/31/2011 

Online Energy Information 
(OEI) 
(Residential) 

Online audits and 
incentives to save energy 

12/21/2005  $507,191 and 35,516 
participants through 
7/31/2011 

Online Energy Information 
(OEIC) 
(Business) 

Energy audits, savings 
estimates and benchmarks 
with like businesses 

2/12/2006  $223,751 and 1,290 
participants through 
7/31/2011 

Energy Audit & Energy 
Saving Measures  

Rebates for building shell 
and equipment upgrades 
and  improvements 

7/10/2006  $8,815,101 and 649 
participants (69,000 
MWh) through 7/31/2011 

Building Operator 
Certification 

Building operator 
certification through the 
Northwest Energy 
Efficiency Council’s 

2/2/2007  $184,048 and 149 
participants (6,500 MWh) 
through 7/31/2011 

Low-Income Affordable New 
Homes 

Incentives to builders to 
install Energy Star 
measures 

2/12/2007  $41,442 and 9 participants  
(17,460 kWh) through 
7/31/2011 

Cool Homes Re-commissioning or 
early replacement of 
central AC units 

3/30/2007  $4,511,736 and 7,394 
(8,685 MWh) participants 
through 7/31/2011 

Home Performance with 
Energy Star 

Enhanced whole-house 
energy audits and 
promotion of Energy Star 
products 

1/23/2008  $1,051,070 and 1,453 
participants (2,080 MWh) 
through 7/31/2011 
 

Energy Star New Homes Offer builders $800 rebate 
for at least 15% upgrade 
above standard efficiency  
levels for shell and 
equipment 

4/6/2008  $2,305,102 and 1,382 
participants (3,602  MWh) 
through 7/31/2011 

MPower Voluntary rider pays 
incentives/credits to 
qualifying  non –
residential customers to 
reduce peak demand 

3/8/2006 $9,624,635 and 53.85 MW 
of curtailed load through 
7/31/2011 
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Agency 
Number

Annual Funds 
Authorized in 

ER-2010-
0355

Total 
Funding 

2011

Funds Rolled 
Over from 

Previous Year 1
Administrative 

Expenses

Funds Net of 
Administrative 

Expense
Jobs 

Completed

Jobs in 
Progress 

end of 
2011

 Funds 
Undistributed 

2011

10 ** **

19 ** **

13 ** **

7 ** **

Total K   $573,888 ** **

1
Beginning in 2011, unused funds are not rolled to next year

(Source - KCP&L Low Income Weatherization Program Status Report filed April 13, 2012)

**

KANSAS CITY POWER & LIGHT - KCPL
CASE NO. ER-2012-0174

Low-Income Weatherization Administered by                                                                                           
Department of Natural Resources Divison of 

Energy                                                         
Subrgrantee Agency Name and Location

KCPL LOW INCOME WEATHERIZATION 
FUNDING, EXPENDITURES AND PRODUCTION

PROGRAM YEAR 2011 

Kansas City Housing and Community 
Development Department, (KCHCDD)
West Central Missouri Community Action 
Agency, Appleton City (WCMCAA)

Missouri Valley Community Action Agency 
(MVCAA)

Central Missouri Community Action, Columbia 
(CMCA) 

**
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1 Community Services, Inc. of Northwest Missouri, Maryville (CSI) 
2 Delta Area Economic Opportunity Corporation, Portageville (DAEOC) 
3 East Missouri Action Agency, Park Hills (EMAA)
4 Community Action Partnership of Greater St. Joseph (CAPSTJO)
5 Economic Security Corporation of the Southwest Area, Joplin (ESC)
6 Green Hills Community Action Agency, Trenton (GHCAA)
7 Central Missouri Community Action, Columbia (CMCA) 
8 Urban League of Metro. St. Louis (ULMSL)
9 Jefferson-Franklin Community Action Corporation, Hillsboro (JFCAC)

10 Kansas City Housing and Community Development Department, (KCHCDD)
11 Community Action Agency of St. Louis County, Overland (CAASTLC)
12 Missouri Ozarks Community Action, Inc., Richland (MOCA)
13 Missouri Valley Community Action Agency (MVCAA)
14 North East Community Action Corporation, Bowling Green (NECAC)
15 Northeast Missouri Community Action Agency, Kirksville (NMCAA)
16 Ozark Action, Inc., West Plains (OAI)
17 Ozarks Area Community Action Corp., Springfield (OACAC)
18 South Central Missouri Community Action Agency, Winona (SCMCAA)
19 West Central Missouri Community Action Agency, Appleton City (WCMCAA)

INDEPENDENCE
O'FALLON
ST. CHARLES
Helping Ministry Neighborhood Development Corporation, Hayti (HMNDC)
Mid-America Regional Council, Kansas City (MARC)

Elegible for KCPL Low Income Weatherization Funds

MDNR Subgrantees (Weatherization Agencies) 
for Low Income Weatherization

CASE NO. ER-2012-0174
KANSAS CITY POWER & LIGHT - KCPL
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KCPL 
Subgrantees KCPL 2012

Spent thru 
3/31/2012 Balance

KCHCDD ** $    $  $   **
WCMCAA
MVCAA
CMCA

Total 573,888$     ** $          $   **

1

**   **

**

Source - KCP&L DSM Advisory Group-1st Quarter ProgramReview , 
May 31, 2012, Power Point Slides

KANSAS CITY POWER & LIGHT - KCPL
CASE NO. ER-2012-0174

Weatherization Funding for the Subgrantee Agencies1

 $                 $         $       **
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