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Capacity of the Minimum Distribution System 

It has often been suggested that the minimum distribution system (“MDS”) is incapable 

of carrying electrical demand.  This idea has led to considerable confusion and even to ideas of 

“zero height poles,” or “zero diameter wires.”  No such “zero” sized poles or wires exist and 

some have argued that consequently, the MDS is nonexistent as well.  However, the phrase 

“minimum distribution system” is only intended to refer to the smallest sized distribution system 

a utility can construct, that is to say, the minimum sized system the utility can build, and still 

serve its customers and conform to the various safety and reliability standards governing 

distribution system construction.  As such, the MDS most definitely exists. 

 In this document, I will show that this very real system can, in fact, carry a significant 

electrical demand.  Since electrical demand is carried to the customer via electrical lines or 

“conductors,” I will limit my discussion to 

the demand carrying capability of three 

types of electrical conductors:   

(1) services or service drops; 

(2) secondary conductors; and 

(3) primary conductors.  

 
Services or Service Drops 

Consider a length of overhead conductor that extends to a customer’s meter from a pole 

on the corner of their property.  This segment is the “service drop” or “service.”  The Institute of 

Electrical and Electronic Engineers’ (“IEEE”), National Electrical Safety Code (“NESC”) requires 

that each energized conductor of a typical1 service drop be at least a #6 American Wire Gauge 

(“AWG”).2  The NESC does not base this requirement on the electrical capacity of the conductor 

                                                            
1It is common practice for utilities to use an aluminum conductor strengthened with steel cable 

reinforcement (“ACSR”) and covered in insulting rubber for this segment. 
2Section 263E, Table 263-1; 2002 NESC. 
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or on the expected demand of the customer.  Rather, the standard addresses safety and 

reliability issues associated with the line – how much physical load from wind, ice, tree 

branches, etc. the line can handle without breaking. 

An insulated #6 ACSR service conductor is capable of carrying about 85 amperes of 

electrical current and for the majority of customers will operate near 120 volts.  A conductor of 

this size and type could serve a demand of 10.2 kW,3 or roughly three to four times the peak4 

load of an average residential customer.  Considering that the service drop consists of two ‘hot’ 

conductors and a ground, and that both hot conductors must be at least #6 AWG, most service 

drops will be capable of providing six to eight times the peak demand of the typical residential 

customer.  Stated another way, a customer’s demand would have to be at least six to eight 

times that of a typical residential customer before its level of demand created any difference in 

the cost of the service.   

If a utility designed and installed services simply to meet customer demand, there would 

be no reason to install services capable of providing six to eight times that anticipated demand.  

Utilities would be free to install smaller and less expensive service drops and, in most cases, 

likely would. 

 
Secondary Conductors 

 Next, consider the segment of the secondary system that extends from the customer’s 

property line, attaching to a pole or two5 until it reaches the transformer.  Secondary conductors 

physically connect to services, and require no special equipment in the transition except, 

perhaps, a few cable connectors and an anchor point on a pole.  The only difference between a 

                                                            
385 amps x 120 volts = 10,200 watts or 10.2 kW. 
4Using 1 kW as the avg. residential demand, and a load factor of nearly 30%, I’ve estimated a 

peak demand of approximately 3 kW per Residential customer. 
5Incidentally, these poles could be considered as part of the secondary distribution system. 
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secondary and a service is that a secondary may serve two or more customers, whereas each 

service drop connects to a single customer.6 

Since they are generally identical to service drops, a secondary that only just conforms 

to the NESC is capable of meeting the peak demand of approximately six to eight customers. 

 
Primary Conductors 

Finally, consider the primary conductors, which carry the demands of dozens and even 

hundreds of customers simultaneously.   

Just as was the case with secondary conductors, the NESC requires that the typical 

primary conductor have a diameter no less than #6 AWG.  Primary conductors are not usually 

insulated which allows them to dissipate heat more efficiently and, as a result, can carry more 

electrical current than an insulated secondary or service drop of the same size.  A #6 ACSR 

bare conductor is capable of carrying about 105 amperes of electrical current.  On a typical 

primary distribution system, the conductor would carry that current at voltages of 12,400 volts or 

higher. 

The power carrying capacity of this line is estimated to be: 

      (105 amps) x (7,160 volts) = 751,800 volt-amperes or 752 kVA7 

If a power factor of 95% is assumed, the total capacity of the line will be approximately: 

   (752 kVA) * .95 = .714 MW or 714 kW 

This is equivalent to the peak demand of over 235 residential customers.  Thus, a 

primary conductor that ‘only just’ conforms to the NESC standards, may have the electrical 

capacity to serve some, but not all, of the combined customer demand of the subdivision it 

serves. 

                                                            
6In cases where only one customer is served by a secondary line, the secondary becomes the 

service drop at the customer’s property line. 
7Distribution voltages are generally stated as the voltage between one phase conductor and 

another.  This is called the line-to-line, or simply the “line” voltage.  However, when discussing a single 
primary radial, we are concerned with the line-to-ground voltage which is calculated by dividing the line 
voltage by the square root of 3, or 1.732.  
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Whenever a utility extends a primary radial line to serve a load less than 714 kW it will, 

nonetheless, incur the cost to conform to the NESC standards.  It is reasonable to assume that 

there will be situations where the NESC is the principal cause of the cost of the primary line, and 

customer demand will have no influence whatsoever.  Many utilities have distribution circuits 

which serve approximately 500 or more.  Obviously, the combined demand of those customers 

will surpass the capabilities of the minimum conductor specified by the code.  It is reasonable, 

therefore, to classify the cost of surpassing the standards as demand-related and the cost of 

conforming to the NESC as customer-related. 

 

 

 


