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IIEC’s MDS Analysis Report 

This document describes the steps taken in estimating the cost of the minimum 

distribution system (“MDS Analysis”) for Ameren Illinois Company (“Ameren” or “Company”) 

using Ameren specific data to the fullest extent possible.  The purpose of this MDS Analysis is 

to allow a better understanding of the costs associated with installing distribution system 

equipment that matches the requirements of the mandated safety and reliability codes. 

 
1. Introduction to MDS 

  The minimum distribution system, or “MDS,” is a phrase commonly used to refer to the 

costs of electric distribution components that are installed simply to connect new customers to 

the utility’s existing distribution system, and which do not vary with the demand or usage level of 

the customers.   Although opponents of the MDS have tried to cast the MDS as an “imaginary” 

network of zero diameter wires, (i.e., incapable to carrying any electric load), and zero height 

poles, these straw-man portrayals of the MDS fall far short of the truth. 

  In the approach used, the MDS is comprised of real costs of the network of poles, 

overhead conductors and underground cables that are constructed to exactly match minimum 

safety and reliability standards (such as those described by the National Electrical Safety Code, 

or “NESC”). While utilities generally build their distribution systems to exceed the NESC 

standards, viewing the standards as minimum requirements rather than maximum design 

criteria, conformance with the NESC is mandated and enforced throughout the United States, 

and the cost of the MDS is real and tangible. 

  In the United States, the NESC, published by the Institute of Electrical and Electronics 

Engineers (IEEE), sets the standards for construction and maintenance of utility poles and their 

equipment.  The NESC contains the basic provisions considered necessary for the safety of 

employees and the public. Although it is not intended as a design specification, its provisions 
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establish minimum design requirements and most electric utilities have developed design 

specifications which meet or surpass all of the requirements of the NESC. 

 2. Engineering Design Criteria and Parameters 

  The NESC includes loading and clearance requirements for the design, construction, 

and operation of power lines.  The "loads" on conductors and supporting structures are the 

mechanical forces that develop from the weight of the conductors, the weight of ice on the 

conductors, plus wind pressure on the conductors and supporting structures. Therefore, the 

loading requirements described in the NESC are the anticipated loads on the conductors and 

structures that are due to physical conditions of the conductors and structures themselves, plus 

climate conditions.   Furthermore, since the clearances and loading requirements contained in 

the NESC were developed to ensure public safety and welfare, they always contain "safety 

factors" to allow for unknown or unanticipated contingencies.  

3. Poles and Towers. 

  The NESC affects the height of a utility’s poles by setting the minimum clearances 

between the electrical lines and other lines, structures and the ground.  The NESC also sets the 

minimum strength requirements for the pole, which can also affect the length of the pole, albeit 

indirectly. 

  The NESC defines three grades of safety requirements depending upon the public 

safety issues related to a particular installation.  These are termed Grade B, Grade C and Grade 

N, with Grade B being the highest requirement and Grade N being the lowest.  In general, the 

NESC requires distribution structures to meet Grade C construction requirements, except in 

certain limited situations.  However throughout this discussion, Grade N standards are referred 

to whenever possible because this grade of construction provides the best representation of the 

minimum standards allowed by the NESC.  
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  According to the requirements for a Grade N construction described in Section 23 of the 

NESC, a pole must be tall enough to maintain at least 9.5 feet of separation between the lowest 

point of a neutral wire and the ground beneath it.  The NESC also requires that this wire must 

be at least 16 inches from the circuit’s phase conductor.  Figure 1, below, illustrates the various 

measurements that will affect the minimum height of a utility pole. 

Figure 1 

 

 Poles must be buried deep enough in the ground to withstand the wind loading 

requirements set by the NESC.  Ameren’s Electric Service Manual, which describes Ameren’s 
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standards for construction of various distribution components, shows that a 4” by 4” post, 

installed as a temporary service pole, must be buried to a depth of 4 feet.1   

 Based on the information shown in the figure above, it is easily determined that the 

minimum length of pole that Ameren would be allowed to use, and still conform to the NESC 

standards, would be a pole 16 feet 9 inches in length.   Therefore, in the MDS analysis of 

Ameren’s poles, a pole height (i.e., 16.75) was used as the minimum height of pole that could 

be used and still comply with the NESC. The MDS analysis of poles can be found in the 

workpaper identified as “Acct 364 - MDS Model - Final.xlsx.” 

4. Conductors and Cables 

The NESC directly affects the size of conductors a utility can install through the minimum 

strength requirements (See Section 26 of the NESC is titled “Strength Requirements”) for 

distribution components, including conductors, to withstand physical loads such as wind, ice, 

tree contacts, etc.  According to Table 261-1 in the NESC, which describes Sizes for Grade N 

Supply Line Conductors, the minimum size stranded aluminum conductor is #6 AWG.  Similarly, 

the minimum size for a copper conductor is #8 AWG. 

Therefore, in the MDS analysis of Ameren’s overhead conductors and underground 

cables, these diameters of aluminum and copper wire were determined as the minimum sizes 

that could be used and still comply with the NESC. The MDS analysis of overhead wire can be 

found in the workpaper identified as “Acct 365 - MDS Model - Final.xlsx,” and the MDS analysis 

of underground wire can be found in the workpaper identified as “Acct 367 - MDS Model - 

Final.xlsx,” 

                                                            
1A post of this size is adequate for temporary service only.  If this were a permanent pole 

installation, the 4 foot set depth would likely increase.  Some utility line crews use the rule of thumb that 
poles less than 60 feet in length are set to a depth of 10% of pole height plus two feet, and poles longer 
than 60 feet in length will be set in the ground no less than 10 feet or 10% of their length, whichever is 
greater. 
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5. Zero and/or Minimum Intercept Methods 

Perhaps the most often cited description of the zero or minimum intercept method is 

found in the National Association of Regulatory Utility Commissioner’s (“NARUC”) 1992 

publication titled Electric Utility Cost Allocation Manual.  This document, which is commonly 

referred to simply as the “NARUC Manual,” introduces the zero intercept method2 when it 

states: 

The minimum-intercept method seeks to identify that portion of plant 
related to a hypothetical no-load or zero-intercept situation. This requires 
considerably more data and calculation than the minimum-size method. In 
most instances, it is more accurate, although the differences may be 
relatively smalI. The technique is to relate installed cost to current carrying 
capacity or demand rating, create a curve for various sizes of the equipment 
involved, using regression techniques, and extend the curve to a no-load 
intercept. (page 92, emphasis added) 

 
While I do not attempt to refute this definition, I point out that my method, which attempts 

to reflect minimum component sizes established by the NESC, does not seek to identify 

hypothetical plant components that are related to no-load situations.  Rather, my method 

identifies the more realistic cost of the system components that must be installed to meet the 

requirements of the NESC.  As such, my method reflects actual, rather than hypothetical, costs.  

Therefore, my method - which can correctly be called the “minimum intercept” method, because 

it identifies the cost of a minimum sized component - follows many of the same procedures as 

those described by the NARUC Manual, but it is not strictly a “zero intercept” method. 

 

 

                                                            
2The NARUC manual uses the phrases “zero-intercept” and “minimum-intercept” interchangeably.  

This usage is incorrect.  The zero-intercept method seeks to identify a portion of plant related to a 
hypothetical no-load situation whereas the minimum-intercept method only seeks to identify a portion of 
plant related to the installation of the minimum system, including labor costs, that must be incurred to 
connect an additional customer to the distribution system. 
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5a. Disadvantages of the traditional Zero Intercept Method. 

The NARUC manual describes the potential disadvantages inherent to the traditional zero 

intercept method – which it incorrectly calls the “minimum-intercept” method - when it states: 

 
The minimum-intercept method can sometimes produce statistically 
unreliable results. The extension of the regression equation beyond the 
boundaries of the data normally will intercept the Y axis at a positive value. 
In some cases, because of incorrect accounting data or some other 
abnormality in the data, the regression equation will intercept the Y axis at a 
negative value. When this happens, a review of the accounting data must be 
made, and suspect data deleted. (page 95, emphasis added). 

 
My method, however, does not extrapolate a regression to the Y axis.  Instead, it uses actual 

cost data, whenever available, for distribution system components that exactly match to the 

NESC requirements.  For example, in the case of conductors and cables, where the minimum 

sized wire required by the NESC is a #6 AWG aluminum or #8 AWG copper wire, the costs of 

many of these components were readily available so no extrapolation was required.  Therefore, 

this criticism and direction in the NARUC Manual is not applicable in my method.  

My method used extrapolation techniques only when data pertaining to the NESC 

established minimum size are not available from the utility or distribution component vendor.  In 

the rare circumstances where it became necessary to extrapolate beyond the boundary of the 

data set, my method never extrapolated to the y-axis.  Extrapolation, using my method, 

occurred only in the case of certain overhead conductors and did not generally extend more 

than one third of the distance from the lower boundary of the data to the y-axis 

In certain cases where data pertaining to the NESC established minimum size were not 

available, other methods besides For example, as I stated earlier the minimum pole height that 

exactly matches the clearance requirements established by the NESC is 16.75 feet. (See the 

discussion above).  Since no data exists for a utility pole of this height, the cost of a pole of this 

height was calculated based on average pole weights and densities, and price per weight data 
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that was either obtained from the pole manufacturers, or calculated from publically available 

data.  These average values were then applied to the calculated weight of a 16.75 foot pole.  

Thus, even in this case, extrapolation of a regression curve is not necessary. 

In the rare circumstances where it became necessary to extrapolate beyond the 

boundary of the data set, my method never extrapolated to the y-axis.  Extrapolation, using my 

method, occurred only in the case of certain overhead conductors and did not generally extend 

more than one third of the distance from the lower boundary of the data to the y-axis. 

 

5b. Advantages of the Minimum Intercept Method. 

The primary advantage to the minimum intercept method is its accuracy.  When 

performed correctly, the minimum intercept method provides an accurate estimate of the 

minimum costs associated with providing customers with safe and reliable service.  At the same 

time, the minimum intercept method is able to distinguish these basic levels of service costs 

from those that were incurred to meet peak demand requirements of the customers. 

  

6. Steps Required to Complete my Minimum Intercept Analysis of the Ameren System 

My minimum intercept analysis involved a series of separate steps that fall into one of 

two larger categories.  The first category involved working with publically available data obtained 

from suppliers of overhead and underground wire and poles.  These data were then used to 

develop tables showing each type and size of component, and their replacement costs. 

The second category of steps involved the use of Ameren specific data pertaining to its 

overhead or underground wire, poles, labor costs, and certain construction estimates.  By 

combining the suppliers’ price sheet data with Ameren specific data, my analysis provided a 

current and accurate estimate of the costs Ameren incurs to conform to the safety and reliability 

set by the NESC.  This estimate was then used to determine the portions of the relevant FERC 

Accounts that should be classified as customer and demand. In the following paragraphs, I 
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present the steps I performed to complete my MDS analysis.   I focused on costs recorded in 

FERC Accounts 364 – Poles and Towers, 365 – Overhead Conductors and Devices, and 366 – 

Underground Cables and Devices.  Costs recorded in FERC Account 366 – Conduit, were 

divided into customer and demand portions using the ratios determined for FERC Account 367.  

 

6a. Account 364 – Poles and Towers 

1. I gathered publicly available, current pricing data for tapered utility poles from the 

internet, at www.americantimberandsteel.com.  I also gathered publically available pole 

specification data (pole class, pole weight, relevant ANSI standard information, etc.) 

from McFarland Cascade (www.ldm.com) and the North American Wood Pole Council 

(www.woodpoles.com).  In addition, I collected pole price data from Ameren (See 

Ameren response to IIEC data request IIEC 9.04).  The following steps were taken. 

a. I collected additional publicly available information that depicts the required 

diameters of the various heights and classes of the poles.  www.ldm.com/utility-

poles.html 

b. I applied this data to the actual pole weight and height data from that I had 

previously obtained from www.americantimerandsteel.com, I calculated the 

volume (in cubic feet) of each pole. 

c. These data were combined into a worksheet and their cost, height, weight, 

volume and density (pounds per ft3) relationships determined. 

2. From these publically available data, I calculated the average density and average price 

per pound of Douglas Fir and Southern Yellow Pine wood poles.  I used these averages 

to subsequently determine the prices of 20 foot and 16.75 foot poles. 

3. I used the prices for wood poles that I had obtained from Ameren (See Ameren 

responses to IIEC and Staff data requests IIEC 5.05 and PL 4.04) or from public 

sources. With the prices for the 16.75 foot pole and 20 foot pole, I calculated the 
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installed cost, including the cost of the pole and labor to install the pole, for each height 

of pole. 

4. Using the installed cost of a 16.75 foot pole as the minimum installed cost of any pole on 

Ameren’s system, I determined the cost that would be incurred if every one of Ameren’s 

wood poles (up to 80 feet) was replaced, as well as the cost if each pole was replaced 

with a pole of minimum height. 

5. To find the minimum distribution system percentage for wood poles, I divided the cost of 

replacing Ameren’s poles with poles of minimum height by the total cost of replacing 

each of Ameren’s wood poles. 

6. The cost of Steel and Concrete poles, wood poles over 80 feet, foundations and 

anchors, etc. were not available from either Ameren or from my public sources.  

Therefore, I was unable to determine the minimum system cost associated with them.  I 

included these costs in my calculation as demand only costs (i.e., I did not determine the 

minimum system costs for such components), which makes my result somewhat 

conservative 

 

6b. Account 365– Overhead Conductors and Account 367 Underground Conductors3 

ACSR, AAC, Duplex, Triplex, Quadruplex, URD 

1. I gathered available price data for all ACSR cables from http://www.Southwire.com.  I 

also gathered information from http://www.generalcable.com. 

2. I imported data into a worksheet and calculated the cost per foot for each size and type 

of wire and cable. 

3. I gathered specifications data for each wire and cable; in particular, the allowable 

ampacity (current carrying capacity).  

                                                            
3The results for the MDS Analysis for FERC Account 367 Underground Conductors will be used 

for FERC Account 366 – Conduit. 
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4. 1. I used all known prices with the accompanying ampacities to plot on a scatter chart.   

5. I found a “best-fit” curve (i.e. polynomial or exponential) with the highest R-squared 

value. 

6. I used the best-fit curve’s formula to interpolate the unknown wire or cable prices and 

extrapolate the minimum endpoint, as necessary.  

7. I applied Ameren-specific associated labor costs per mile of circuit and developed a 

minimum total cost  

 

Copper Wire 

1. I gather overhead bare copper conductor prices from Southwire.com 

2. I calculated the cost per foot. 

3. I gathered specifications data for each cable; in particular, the allowable ampacity.  

4. I averaged prices of those that were the same size. 

5. I used all known prices with the accompanying ampacities to plot on a scatter chart.   

6. I found a “best-fit” curve (i.e. polynomial or exponential) with the highest R-squared 

value. 

7. Using the equation for the “best-fit” curve, I calculated prices for cables where prices 

were not available from other sources. 

8. I applied Ameren-specific associated labor costs per mile of circuit and developed a 

minimum total cost. 
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Installed Cost 

1. Using the prices for wires and cables that I had obtained in the steps above, I calculated 

the installed cost, including the cost of the wire and labor to install the wire, for each 

diameter and type of wire and cable. 

2. Using the installed cost of a #6 AWG aluminum wire or cable (#8 AWG Copper) as the 

minimum installed cost of any wire or cable on Ameren’s system, I determined the cost 

that would be incurred if each of Ameren’s wires and cables was replaced, and also the 

cost if each wire and cable was replaced with a wire or cable of minimum diameter. 

3. I divided the cost of replacing Ameren’s wire and cables with wire or cables of minimum 

diameter by the total cost of replacing each wire and cables to find the minimum 

distribution system percentage for overhead and underground wires and cables. 
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7. Results of MDS Analysis 

                    
  RESULTS OF IIEC'S MINIMUM INTERCEPT CALCULATIONS  
  (Dollars in Thousands)  
   
  Line  
  No. Description Customer Demand Total  
  (1) (2) (3)  
  POLES  
  1 Wood Poles $948,159 $1,481,549  $2,429,708  
  2 Totals $948,159 $1,481,549  $2,429,708  
  3 Account 364 MDS 39.02% 60.98% 100.0%  
  4 %s To Use in ECOS 28.04% 71.96% 100.0%  

   
   
  OVERHEAD WIRE  

5 ACSR $260,456 $491,771  $752,227  
6 Copper $72,376 $61,006  $133,382  
7 Duplex $1,347 $114  $1,461  
8 Triplex $9,453 $12,114  $21,567  
9 Quadruplex $298 $220  $518  

  10 Totals $343,931 $565,225  $909,156  
  11 Account 365 MDS 37.83% 62.17% 100.0%  

   
   
  UNDERGROUND CABLE  

12 Med Voltage URD $188,981 $15,931  $204,912  
13 Single 600V URD $28,922 $5,912  $34,834  
14 Duplex 600V URD $9,646 $494  $10,139  
15 Triplex 600V URD $277,325 $231,548  $508,873  

16 
Quadruplex 600V 

URD $24,723 $34,977  $59,700  
  17 Totals $529,597 $288,861  $818,458  
  18 FERC Acct 366/367 % 64.71% 35.29% 100.0%  
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8. Workpapers 

Workpapers for my minimum intercept analyses of Ameren’s wood poles, overhead 

wires and underground cables can be found in the worksheets titled: 

Acct 364 - MDS Model - Final.xlsx, 
Acct 365 - MDS Model - Final.xlsx and 
Acct 367 - MDS Model - Final.xlsx  

 

 


