
Planning Processes and Categories 
 
1.0 Introduction 
 
We will do the following in these notes. 
• Define electric systems planning and identify 

fundamental planning steps 
• Provide a taxonomy of planning categories 
 
2.0 Definition and process 
 
We can think of our subject in terms of actions taken, and 
in terms of the thing produced by those actions. Two 
definitions adapted from [1, ch. 2] are: 
 
The planning process is the systematic assembly and 
analysis of information about electric energy supply, 
transport, and demand, and the presentation of this 
information to decision-makers who must choose an 
appropriate course of action. 
 
The plan is a statement of the choices made by decision-
makers at any one point in time in order to meet specific 
goals and objectives. 
 
Planning approaches may be distinguished in a number of 
ways, but all of them must consist of some of the following 
steps  
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1. Define goals 
2. Determine the planning category 
3. Identify information required from the planning process 
4. Choose the analysis process and associated tools 
5. Conduct the analysis 
6. Present results to decision-makers 
7. Document the information, analysis results, decision, and 

decision rationale 
  
I make a few brief comments about the first two of the 
above steps. Steps 5-7 need no further clarification. Steps 
3-4 will be included in what we will do in the remainder of 
this course. 
 
1.1 Definition of goals:  
All planning exercises have as their ultimate aim to inform 
the capital investment decision-making associated with 
expanding the electric system. But these exercises may 
occur at a local, regional, or national level. For example, 
• Local: A local utility must identify a plan to meet their 

load growth over the next 10 years. 
• Regional: MISO maintains a guiding principle that [2] 

“Midwest ISO regional expansion plans should identify 
efficient investments in the transmission infrastructure 
system to: 

o Make the benefits of a competitive energy market 
available to customers by providing access to the 
lowest possible electric energy costs; 

o Provide a transmission infrastructure that 
safeguards local and regional reliability; 
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o Support state and federal renewable energy 
objectives by planning for access to all such 
resources (e.g. wind, biomass, demand side 
management); 

o Create a mechanism to ensure investment 
implementation occurs in a timely manner; 

o Develop a transmission system scenario model 
and make it available to state and federal energy 
policy makers to provide context and inform the 
choices they face. 

• National: Goals at this level could be [1]: 
o To develop appropriate government policies 

influencing the development of the electric 
system, or 

o To provide signals to appropriate industries and 
institutions as to the directions that will be taken 
in the future. 

 
It is quite typical to also specify what we will refer to as 
targets which are really more narrow, and typically more 
quantifiable, objectives. Some of the most common ones 
include: 
• Costs:  

o Minimize investment costs 
o Minimize production costs 

• Resiliency:  
o Maximize reliability (e.g., minimize LOLE) 
o Maximize supply diversification 
o Minimize external dependence 
o Maximize price stability 

• Sustainability: 
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o Maximize renewables 
o Minimize CO2 emissions 

The planning problem is, therefore, an inherently 
multiobjective optimization problem. 
 
1.2 Planning category:  
There are two different sets of attributes which can be used 
to identify the planning category. These are provided in 
what follows.  
 
The first set is traditional and has always been of interest to 
electric system planners. They are 
a. Time-frame: short-term, mid-term, long-term 
b. Subsystem: distribution, generation, transmission 
c. Collaboration level: single-entity vs. collaborative 
d. Geographic scale: local, regional, national 
 
Figure 1 illustrates the possibilities with respect to the first 
two attributes. Although all combinations of time frame 
and subsystem can occur, the types of planning studies of 
most interest to us in this course are colored in yellow. 
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Fig. 1: Subsystem and time frame 
 
Figure 2 illustrates the possibilities with respect to the third 
and fourth attributes. It has been the case that only the 
combinations that are in yellow have occurred in practice. 
Single company studies and joint studies at a local level 
have always occurred. Regional studies including multiple 
companies began occurring after the 1965 blackout, most 
of which were coordinated by the regional reliability 
councils or regional power pools. Independent system 
operators (ISOs), in their capacity as regional transmission 
organizations (RTOs), now perform the function of 
coordinating regional planning studies which involved 
multiple companies at first and now involve all 
stakeholders. Some RTOs are now considering studies at a 
level that extends beyond regional and may be properly 
considered to be national in scope. 
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Fig. 2: Collaboration level and geographic scale 

 
On Feb 16, 2007, FERC issued Order 890. Two 
requirements of this rule were [3]: (1) Transmission 
providers must participate in a coordinated, open and 
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transparent planning process on both a local and regional 
level, and (2) Each transmission provider’s planning 
process meet FERC’s nine planning principles: 
coordination, openness, transparency, information 
exchange, comparability, dispute resolution, regional 
coordination, economic planning studies, and cost 
allocation. 
 
For example, the MISO Business Practice Manual for 
Transmission Planning [4] identifies “stakeholders” as 
transmission owners, generation owners, load serving 
entities, transmission customers, other regional 
transmission operators (RTOs), and state regulators. They 
make the following statement: 
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Another attribute characterizing the planning category has 
come about as electricity markets have developed. This is 
the so-called planning paradigm and is mainly oriented 
towards transmission planning studies. 
e. Paradigm: reliability-motivated, market-motivated 
Planning studies that are reliability-motivated must ensure 
that future plans must satisfy NERC’s reliability criteria for 
system planning. These criteria are extensive, but they are 
succinctly captured by the so-called disturbance-
performance table, provided below [5].  
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On the other hand, the advent of locational marginal price 
(LMP) electricity markets has created the need to identify 
investments that enhance market efficiency. This simple 
fact raises a very important question: 

To what extent is this objective different from that of a 
reliability-motivated plan?  
 
We will attempt to address this question in this course. For 
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now, consider some discussion from the 2007 MISO 
expansion plan report (MTEP-2007) [6]: 

 
… 

 
… 
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From [7] 
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Another interesting comment comes from [8]: 

 
 

A last planning attribute, again most generally applicable to 
transmission planning studies, is the design scale. 
f. Design scale: incremental, bulk 
 
Most planning studies that have ever been done anywhere 
are incremental, that is, load growth is represented in the 
planning model together with any generation capacity 
additions, and then studies are performed to identify the 
transmission upgrades necessary to just satisfy the 
reliability criteria (as identified in the disturbance-
performance table).  
 
The incremental planning study is in stark contrast to those 
needed to implement high-voltage transmission overlay 
from the Midwest US to the East or West coasts. These 
kind of studies may require a significantly revised tool set 
to perform properly. 
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