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NOTE: 

Any customer who would like to receive email notices and materials related to 
PacifiCorp's attachment K process should submit a request to the following: 
 
PacifiCorp     Email: 
c/o Rick Vail    Attchk@pacifiCorp.com 
825 NE Multnomah St, Suite 1600   
Portland, Oregon  97232 

mailto:AttachmentK@PacifiCorp.com�
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I.  Glossary of terms 
Definitions of key terms and concepts  
 

a) Congestion: occurs when actual or scheduled flows of electricity on a 
transmission line or a related piece of equipment are restricted below desired 
levels— either by the physical or electrical capacity of the line or by operational 
restrictions created and enforced to protect the security and reliability of the grid. 
The term transmission constraint may refer either to a piece of equipment that 
limits electricity flows in physical terms, or to an operational limit imposed to 
protect reliability. When a constraint prevents the delivery of a desired level of 
electricity across a line in real time, system operators must “re-dispatch” 
generation (that is, increase output from a generator on the customer’s side of the 
constraint, and reduce generation on the other side), cut wholesale transactions 
previously planned to meet customers’ energy demand at lower cost, or, as a last 
resort, reduce electricity deliveries to consumers. All of these actions have 
adverse impacts on electricity consumers. 

 
b) Economic Congestion Study: shall mean an assessment to determine whether 

transmission upgrades can reduce the overall cost of reliably serving the 
forecasted needs of the Transmission Provider and its Transmission Customers 
taking service under the Tariff. 

 
As power lines become congested, costs increase because: 1) loads must be 
served by more expensive generation than the generation that could be used 
without limitations on the transmission system. 2) When energy is “bottled” and 
cannot make its way out because transmission is fully loaded. 3) RPS 
requirements calls for renewables often located in remote locations where wind is 
rated high but without adequate transmission.                                                     

 
c) Economic Congestion Study Request: shall mean a request by a Transmission 

Customer or stakeholder to model the ability of specific upgrades or other 
investments to the Transmission System or demand responses, not otherwise 
considered in the Transmission System Plan, to reduce the overall cost of reliably 
serving the forecasted needs of the Transmission Provider and its Transmission 
Customers.  

 
d) NTTG: shall mean Northern Tier Transmission Group or its successor 

organization. 1.4. Planning Meeting: shall mean the quarterly meetings held by 
Transmission Provider pursuant to Attachment K to the Tariff. 

 
e) Transmission System Plan or TSP: shall mean Transmission Provider’s 

transmission plan that identifies the upgrades and other investments to the 
Transmission System and demand response necessary to reliably satisfy, over the 
planning horizon, Network Customers’ resource and load growth expectations for 
designated Network Load; Transmission Provider’s resource and load growth 
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expectations for Native Load Customers; Transmission Provider’s obligations 
pursuant to grandfathered, non-OATT agreements; and Transmission Provider’s 
Point-to-Point Transmission Customers’ projected service needs including 
obligations for rollover rights. 

 
f) TSP Re-Study Request: shall mean a request by an Eligible Customer to model 

the ability of specific upgrades or other investments to the Transmission System 
or demand responses, not otherwise considered in the draft Transmission System 
Plan (produced pursuant to Section 2 of Attachment K), to reduce the cost of 
reliably serving the forecasted needs of the Transmission Provider and its 
customers set forth in the Transmission System Plan. 

 
g) TEPPC: shall mean Transmission Expansion Policy and Planning Committee or 

its successor committee within WECC. 
 

h) WECC: shall mean Western Electricity Coordinating Council or its successor 
organization. 
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II.  Background 
On September 13, 2007, PacifiCorp posted a draft Attachment K to its Open Access 
Transmission Tariff Volume No. 11 (“OATT”) on its Open Access Same-time 
Information System (“OASIS”).  PacifiCorp’s OATT and Attachment K can be found on 
its OASIS website (see http://www.oasis.pacificorp.com/oasis/ppw/main.htmlx).  
PacifiCorp subsequently held an open public meeting to take comments from 
stakeholders.  On December 7, 2007, PacifiCorp filed proposed revisions to Attachment 
K with the Federal Energy Regulatory Commission (“FERC” or “the Commission”) in 
Docket No. OA08-40.    The revised version incorporated feedback from Commission 
Staff and comments from stakeholders.  
 
PacifiCorp’s proposed biennial Transmission System Plan (“TSP”) process, as described 
in its Attachment K, includes all of the relevant requirements of FERC Order Nos. 890 
and 890-A, including: (1) the process for consulting with customers and neighboring 
transmission providers; (2) the notice procedures and anticipated frequency of meetings; 
(3) the methodology, criteria and processes used to develop transmission plans; (4) the 
method of disclosure of criteria, assumptions and data underlying transmission system 
plans; (5) the obligations of and methods for customers to submit data to the transmission 
provider; (6) the dispute resolution process; (7) the transmission provider’s study 
procedures for economic upgrades to address congestion or the integration of new 
resources; and (8) the relevant cost allocation procedures or principles. 
 
Consistent application of this methodology for all transmission customers is ensured 
through PacifiCorp’s TSP process, which, in accordance with FERC Order Nos. 890 and 
890-A, is designed to be transparent, open and understandable.  This Transmission 
Business Practices document is submitted in accordance with Section 2.10 of Attachment 
K, and provides a detailed description of the methodology and implementation of the 
planning process outlined therein.     
 
  

http://www.oasis.pacificorp.com/oasis/ppw/main.htmlx�
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III.  Overview 
Based in Portland, OR, PacifiCorp is one of the West’s leading utilities, serving more 
than 1.6 million customers in six Western states.  
 
Electrical facilities – PacifiCorp has  
15,580 miles of transmission line,  
59,510 miles of distribution line,  
908 substations. 
 
Figure 1 – PacifiCorp Service Area 
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NWPP’s Control Areas, Internal and External Transmission Connectivity 
The following graphic displays the internal and external paths and associated non-simultaneous path ratings.  For download, go to the 
PacifiCorp OASIS: http://www.oasis.pacificorp.com/oasis/ppw/pacificorp_path_map.pdf 
 
Figure 2 – NWPP Control Areas 
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The following tables show PacifiCorp’s interface with other control areas. 
 
Figure 3 – Adjacent Control Area Interconnections (West & East) 
 
 

Name of Adjacent Control Area 
Line or Bus Voltage 

(kV) 
    
PACW   
Bonneville Power Administration 69, 115, 230, 500 
Portland General Electric Company 115, 230 
Avista Corp. 69, 230 
California ISO 69, 115, 500 
Idaho Power Company 230, 345, 500 
Montana Power Company 500 
    
PACE   
Bonneville Power Administration (ECC) 161 
Idaho Power Company 46, 138, 161, 230, 345 
Nevada Power Company 345 
Sierra Pacific Power Company 230 
Montana Power Company 161, 230 
PacifiCorp - West 230, 345 
Arizona Public Service Company 345, 500 
Los Angeles Dept. of Water & Power 345 
Western Area Power Adm.-Lower Colorado 69, 138, 230 
Western Area Power Adm.-Colorado, 
Missouri 69, 115, 138, 230, 345 
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IV. Transmission System Planning Methodology 

a) Introduction 
Below is a discussion of PacifiCorp’s basic methodology for formally planning its local 
transmission system through its Transmission System Plan (“TSP”) Process as discussed 
in Attachment K.  By application of this methodology, PacifiCorp ensures that a reliable 
transmission system exists to serve customer load including network load, third party 
network customer load, legacy agreement customer load and firm point-to-point 
transmission service load.  PacifiCorp’s methodology is intended to define system 
conditions that fail to meet reliability criteria and then identify solutions (e.g., 
transmission and non-transmission1

PacifiCorp’s goal is to design, with stakeholder involvement, a reliable, least cost 
transmission system that will perform under expected system conditions so that customer 
load can be met reliably into the future.  PacifiCorp bases its planning criteria on its own 
Internal Reliability Criteria, North American Electric Reliability Corporation (“NERC”) 
and the Western Electric Coordinating Council (“WECC”) Reliability Standards 
(hereinafter referred to as NERC/WECC Standards), and industry standards (e.g., IEEE 
Standards).  

) that solve the problem.   

PacifiCorp’s TSP methodology involves forecasting customer demand, identifying area 
reliability problems, evaluating possible mitigation options and selecting solutions that 
correct the area’s reliability deficiencies.  The TSP methodology evaluates the 
transmission system reliability over a 10-year horizon.  The planning effort considers 
transmission and non-transmission alternatives to resolve reliability problems.   
 
PacifiCorp’s methodology is flexible and is intended to develop a plan that: 
 
• Responds to customers needs; 
• Is low cost (e.g., Total Present Value Revenue Requirement, Rate Impact, etc.);  
• Considers non-transmission and transmission alternatives;  
• Assesses future uncertainty and risk; 
• Promotes PacifiCorp’s commitment to protecting the environment; 
• Includes input from the public and other interested parties; 
• Provides adequate return to investors; 
• Complements corporate goals and commitments;  
• Meets NERC/WECC Standards; 
• Meets Regional and Sub-Regional planning requirements;   
• Satisfies the requirements of PacifiCorp’s OATT; and  
• Conforms to applicable state and national laws and regulations. 
 

                                                 
1 Demand-side resource, generation, interruptible load, etc. 
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PacifiCorp’s TSP methodology is consistent with PacifiCorp’s proposed TSP process as 
described in its Attachment K. This document describes the process covering:  

• Data collection 
• Consultation with customers and neighboring transmission providers 
• The notice procedures and anticipated frequency of meetings 
• The methodology, criteria and processes used to develop the transmission system 

plan 
 
Transmission system planning will examine specific geographic area, such as the 
Wasatch Front, as well as specific transmission line or lines that extend over a large 
geographic area, such as PacifiCorp’s balancing area.  Figure 4 details PacifiCorp’s 
biennial transmission planning cycle, which covers both the Technical and Economic 
Studies that formulates the PacifiCorp Transmission System Plan. 
 
Figure 4 – PacifiCorp Biennial Transmission Planning Cycle 
 

PAC Biennial Transmission Planning Cycle 
 Quarter Date Technical Studies Economic Studies 

Activity Activity 

Y
ea

r 1
 - 

20
08

 

Q1  Jan 1 – Apr 1 Data Collection  
 

Data Collection for Economic 
Studies 

Q2  April 1– Jul 1 Base/ Reference Case 
Development 

Base/Reference Case 
Development 

Q3  Jul 1 – Oct 1 Technical Studies to determine 
System Adequacy 

Economic Studies to Identify 
Congestion 

Q4 Oct 1 – Jan 1 
Draft Report on System 
Adequacy 
 

Draft Reporting 

Y
ea

r 2
 - 

20
09

 Q5  Jan 1 – Apr 1 Data Collection for Re-Study 
● Re-Study Requests 
● Economic Study Second Year 

Requests 
Q6  Apr 1 – Jul 1, Draft Report Review Draft Re-Study Review 
Q7  Jul 1 – Oct 1 Final Report and Review 
Q8  Oct 1 – Jan 1 Final Transmission Plan Approval  

 
Stakeholders may submit data to be evaluated as part of the local and sub-regional 
planning processes.  The information must include a sufficient level of detail (e.g., 
location, data sources, resource type, existing and expected peak capacity, transmission 
voltage levels, in service date(s), associated loads/resources, etc.) to properly evaluate the 
proposal. All stakeholder submissions will be evaluated on a basis comparable to data 
and submissions required for planning the transmission system for both retail and 
wholesale customers, and solutions will be evaluated based on a comparison of their 
relative economics and ability to meet reliability criteria.  Submissions should be directed 
to Attchk@pacifiCorp.com by no later than the end of Quarters 1 or 5, as applicable.  
Incomplete requests will first be returned for completion to the requesting party.  If not 
completed, such request will be rejected. 

mailto:AttachmentK@PacifiCorp.com�
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b) Goals and Reference Case Development  
Study Goals 
PacifiCorp uses scenario planning to develop its Transmission System Plan (“TSP”).  The 
TSP methodology relies on the development and analysis of future system scenarios to 
develop future system plans. 
 
PacifiCorp will work with its stakeholders to establish the goals of each biennial plan.  
The scenarios will be developed using this goal as a basis.  A scenario will depict a 
specific condition such as summer peak load with key generation outages.  It is important 
to note that a scenario should be designed to stress the transmission system for realistic 
conditions that may result in inadequate system performance.  Experience has shown that 
the transmission system is stressed when flows across it are heavy.  However, experience 
has also shown that the transmission system may display problems under conditions that 
are less than maximum flows due to planned generation and/or transmission outages. 
Once a problem is found, solutions that mitigate the problem are defined and evaluated.   
 
PacifiCorp’s basic methodology is to define the reference scenarios to study and then to 
develop Sensitivity Scenarios from these reference scenarios.  This methodology is 
described in more detail below. 

Reference Scenarios 
Reference scenarios will be used to examine the transmission system under a variety of 
future assumptions for a specific period of time.  Sensitivities for analysis will cover 
these assumptions including, but are not limited to, the following: 
• Load Forecast  
• Load Condition to Study (e.g. season, peak load or light load, etc.) 
• Generation Available (e.g., generation additions/changes) 
• Generation Dispatch Conditions (e.g., how is the generation operated) 
• Transmission System Elements Available (e.g., transmission element 

additions/changes) 
• Transmission System Configuration (e.g., what elements are out-of-service) 
 
New interconnection projects are assessed according to FERC’s defined interconnection 
methods which have been incorporated into PacifiCorp’s OATT through its Large 
Generator Interconnection Protocol (“LGIP”) and its Small Generator Interconnection 
Protocol (SGIP).  However, the study results from new interconnection projects cannot be 
ignored in transmission system planning.  The addition of new generation to PacifiCorp’s 
transmission system can affect the flows throughout the system.  Additional power flows 
from new generation, and changes inflow from transmission system upgrades.   
 

Sensitivity Scenarios 
The Sensitivity Scenarios are intended to recognize that the future, as assumed in the 
reference scenarios, is not known.  This uncertain future creates risk, which may be 
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quantifiable or non-quantifiable.  Risk may be expressed as a dollar cost or other impact.  
The reference scenarios must make assumptions about future conditions, but the 
sensitivities scenario helps with understanding the risk associated with those 
assumptions.  The purpose of the Sensitivity Scenarios is to develop information about 
the cost and electrical performance of reference scenarios so that an informed decision 
about future transmission investments can be made. 
 

Load Forecast Methodology 
Load Serving Entity Loads 
PacifiCorp will use a peak load forecast that is based on a 50% probability of being 
exceeded (i.e., 1 in 2 assumptions).  The forecast may be adjusted up to a 1 in 10 or 1 in 
20 (i.e., 10% and 5% probability, respectively) to capture a heavy peak load conditions.  
PacifiCorp will develop its load forecast from two sources.  First, pursuant to FERC 
MOD 016, PacifiCorp will obtain load forecasts from Load Serving Entities (“LSE”) 
within the balancing area.  A 1 in 2 (50% probability of being exceeded) and a 1 in 10        
(10% probability of being exceeded) summer and winter peak load forecast from the 
LSEs within the balancing area will be used.  The LSE’s peak load forecasts will be 
summed, assuming they are time coincident, to calculate the balancing area load forecast.  
PacifiCorp’s second source is a regression-based peak load forecast model that 
PacifiCorp has maintained over the years.  The loads within PacifiCorp’s balancing area 
are metered and tracked.  If the LSE and PacifiCorp load forecast results are significantly 
different, PacifiCorp will attempt to reconcile these differences.  If PacifiCorp cannot 
reconcile these differences, PacifiCorp will choose which forecast to use in the study.   
 
The balancing area peak load forecast will be adjusted to reflect demand response 
resource reductions, conservation reductions and other appropriate peak load modifying 
sources. 
 
Once a balancing area load forecast is developed, this forecast is disaggregated to the 
load buses in PacifiCorp’s balancing area.  There are two types of load buses – (1) a load 
bus where the load does not change over time (e.g., a single large industrial load bus); 
and (2) a load bus where the load changes over time (e.g., residential load).  PacifiCorp 
uses its knowledge of load characteristics along with regression analysis to extrapolate 
the individual load bus data in time.  The load bus forecasts are summed and compared to 
the balancing area load forecast.  If the two forecasts do not match, PacifiCorp will adjust 
the changing load bus forecasts until the two forecasts are the same.    
 
Control Area Loads  
Actual and forecast demand data is reported on an aggregate basis in the annual L&R 
report to WECC.  Data from all network transmission customers (including non-
members) are included in the aggregate demand forecasts for both PACE and PACW.  
 
There are seven nonmember entities within the PacifiCorp control area.  PacifiCorp 
reports as a single entity and not as individual (planning authority, resource planner, and 
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load serving entity).  PacifiCorp Transmission is responsible for aggregating and 
delivering information to WECC and other appropriate entities.  (NERC requirements in 
MOD 17 R1, MOD 18 R2, MOD 19 R1 and MOD 21 R3) 
 
Load forecasts for third-party customers, including nonmember entities, and large 
industrial customers are obtained directly form the customer, based on their plans for 
growth within the area.  PacifiCorp relies on these load-serving entities and customers to 
address assumptions, methods, and the manner in which uncertainties are treated in the 
respective forecasts.   
 
The manner in which PacifiCorp addresses assumptions, methods, and the manner in 
which uncertainties are treated in the forecasts of aggregated peak demands and Net 
Energy for load is discussed in PacifiCorp’s Integrated Resource Plan.  This public 
document is available on PacifiCorp’s website.   
 
Transmission posts this information to PacifiCorp’s OASIS by control area within 30 
calendar days of approval of data.  “Approval” is defined as receipt of all customer data; 
exceptions are noted.  
 

c) Technical Studies 
The technical study is the second step in electric transmission system planning.  It 
examines the reliability of PacifiCorp’s electric transmission lines that move power 
around PacifiCorp’s balancing area and between the bulk electric transmission system 
and the distribution system.  PacifiCorp uses a sophisticated computer model (i.e., PSS/E) 
to simulate generator output, electrical flows over the transmission lines, electrical 
equipment action, customer loads and export (or import) path flows.  The purpose of the 
technical study is to quantify transmission system performance by measuring the bus 
voltage, equipment loading, reactive power requirement, system frequency and other 
electrical parameters. 
 
PacifiCorp does not conduct studies for every possible load and resource dispatch 
combination for the 8760 hours of the year.  Instead, only the load and resource dispatch 
patterns that stress the transmission system are evaluated.  The conditions that stress the 
transmission system are used in a computer simulation of the electrical system.  The 
reliability of the local transmission system is evaluated with all transmission lines in 
service or with a variety of lines out of service.  For each computer simulation run, the 
transmission system voltage, transmission line loading, reactive support and other 
parameters are measured and compared to specific reliability criteria2

                                                 
2 Federal Energy Regulatory Commission, NERC, WECC or PacifiCorp reliability criteria 

.  If the reliability 
criteria are not met, then appropriate mitigation (transmission and non-transmission 
alternatives) is modeled in the reference scenario and the computer model simulation is 
run again.  This process continues until the reliability criteria are met.  The mitigation 
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measures could include enhancements to the transmission system, generation 
development, demand resource development or other alternatives.   
 
A database is developed that includes technical data for generation, transmission lines, 
electrical system equipment, and customer load levels distributed to load buses, and point 
to point requirements. PacifiCorp will collect data from stakeholders in developing 
forecast data for transmission, generation and demand response resources.  The basic 
methodologies for developing this forecast data are described below.  
• Transmission:  PacifiCorp will use the existing transmission infrastructure as a 

starting point.  This data will be reviewed and any updates to the existing 
transmission data will be included in the reference scenario.  Future new additions to 
the transmission system may or may not be included.  If a new transmission project is 
under construction, then it will be included in the reference scenario.  Future new 
transmission additions not under construction will not be included in the initial 
reference scenario unless a prior planning study has accepted the project and 
PacifiCorp agrees to include it after discussing it with its stakeholders.  These projects 
may be included in some of the reference and/or Sensitivity Scenarios and not others.  
Other future new transmission additions will be considered as one of the mitigation 
options should transmission system reliability problems arise during the study.   
 
New regional transmission projects that affect PacifiCorp’s transmission will be 
included if the project is in Phase 2 of the WECC Three Phase Rating Process and 
PacifiCorp agrees to include it after discussing it with its stakeholders.  These projects 
may be included in some of the reference and/or Sensitivity Scenarios and not others. 

 
• Generation: PacifiCorp will use the existing generation infrastructure as a starting 

point.  This generation data will be reviewed and any updates or changes will be 
included in the reference scenario.  Future generation additions, including generation 
from PacifiCorp’s generation interconnection and transmission service request queue 
may be included.  Proposed new generation additions may significantly change the 
transmission system configuration because of the mitigation requirements (i.e., 
facility additions) to connect and move power across PacifiCorp’s transmission 
system.  The TSP methodology cannot ignore this.  PacifiCorp will review these 
potential new generation additions and their associated facility additions with its 
stakeholders and then consider including them into the reference scenarios and/or 
Sensitivity Scenarios.  It is likely that these new proposed projects might be included 
in some of the reference scenarios and not others or may be include in the Sensitivity 
Scenarios only.   

 
• Demand Response Resources:  PacifiCorp will obtain demand response resource 

forecasts directly from the load serving entities (“LSE”) and customers within the 
balancing area.  PacifiCorp will review these forecasts with its stakeholders and then 
consider including them in the reference scenario.   

 
Using this database information, PacifiCorp will develop the reference scenarios that are 
used to model the transmission system.  PacifiCorp’s reference scenario also includes 
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data for the entire WECC region.  The time frame that the reference scenario data 
represents is for a very specific condition that may occur over the course of the year.  
Thus, defining the conditions for a reference scenario involves defining the generation, 
transmission configuration and customer load levels that are the focus of the study.  In 
order to study each hour of a year, 8760 different base cases would need to be developed 
(8760 hours = 8760 reference scenarios).  This is impractical.  PacifiCorp’s purpose is to 
ensure transmission system reliability under all operating conditions, which means that 
the studies need focus only on the conditions that may result in most sever system stress.  
However, the Economic studies, using deferent models such as “GridView” a nodal 
model and “GRID” a transport model allows for studying individual hours, covering the 
full range of 8760.   
 
The technical analyses will use different engineering studies to evaluate the system 
performance.  Each study focuses on a different engineering perspective to ensure system 
reliability is maintained.  These methods may include, but are not limited to, the 
following: 
 
• Steady-State Powerflow Analyses 
• Post Transient Steady-State Powerflow Analyses (or Steady-State Post Fault 

Analysis) 
• Transient Stability Analyses (or Dynamic Analyses)  
• Fault Duty Analyses 
• Reactive Margin Analyses 
 
The steady state powerflow analysis is a static evaluation of a local area transmission 
system that examines the transmission system under normal operating conditions with all 
lines in service and with single and credible multiple transmission lines or elements out-
of-service (i.e., N-1, N-2, etc. conditions).  Note that the “-1” in N-1 represents the 
number of transmission elements that are out of service.  A transient stability study3

                                                 
3 The PSS/E model iteratively compiles a transient stability study recording how the generation 
and transmission elements change over time as the result of an outage.  A sequence of results is 
produced that depict how the generation and transmission system equipment responds to this 
outage conditions.  The time step must be very small to accurately capture transmission system 
changes because generation and load are matched instantaneously.  For example, a dynamic 
study runs a powerflow simulation of the system, with progressive “real” time adjustments every 
¼ cycle or 0.00417 seconds.  Thus to make study, the program must be run 1200 times. 

 (i.e., 
a dynamic simulation study) evaluates the transmission system performance on a 
progressive time dependent basis.  These studies evaluate credible outage events to 
determine if the transmission system will recover to acceptable steady-state operation 
after the outage.  The studies include an assortment of outage events that are intended to 
provide a thorough test of the reliability of the transmission system.  After a powerflow 
simulation is completed, the simulation results are examined for unacceptable thermal 
overload and voltage excursion.  Unacceptable transmission system performance may be 
corrected by including transmission and/or non-transmission (e.g., demand-side resource, 
generation, etc.) fixes into a second simulation.  Additional mitigation or fixes are 
included in the simulation until a valid solution is found.  A valid solution is one that 
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meets the reliability criteria described below.  Cost and system performance information 
for this scenario is identified and retained for comparative analysis between scenarios 
during the decision step. 
  
The credible “worst case” single and multiple fault events must be simulated to determine 
if the transmission system will recover to acceptable steady-state operation.  A dynamic 
simulation includes an assortment of outage events that are intended to provide a 
thorough test of the reliability of the transmission system. 
 
From these studies and analysis of the changes in system steady-state and transient 
voltage levels after the loss of a single line, multiple lines, or generating units; changes in 
the line and equipment thermal loading conditions; changes in Volt-Ampere reactive 
(“VAr”) requirements (voltage support); and unacceptable frequency excursions are 
analyzed.  All relevant reliability criteria are applied in these evaluations.  See the 
Criteria segment of this document for a discussion of PacifiCorp’s criteria. 
 
PacifiCorp will also conduct fault duty studies and reactive margin studies as needed.  A 
fault duty study is a study of electrical current interrupting devices (e.g., breakers) to 
ensure the device can open under maximum load conditions.  When a fault or short 
circuit occurs on a power line, the protective relay equipment detects the increased 
current (i.e., fault current) flowing in the line and signals the line’s circuit breakers to 
open.  When the circuit breakers open, they must be capable of interrupting the full fault 
current.  The worst-case fault current is commonly referred to as the “fault-duty”.  A 
reactive margin study is a study to ensure that the transmission system has sufficient 
reactive resources for voltage control to maintain adequate voltage levels.   

Decision 
An objective of a system planning study is to evaluate the range of potential transmission 
and non-transmission (e.g., demand side management, generation, conservation, etc.) 
solutions within the technical study and then use the results from the reference scenarios 
and the sensitivity studies to make an informed decision.  The decision rule, which will 
be developed for each transmission plan will include quantifiable results (e.g., cost) and 
non-quantifiable information (e.g., written discussion of an issue).  PacifiCorp’s decision 
rule which will provide consistent documented process may include, but is not limited to, 
the following information: 
 
• Cost/Benefit 
• System performance statistics to measure customer impacts 
• Environmental assessment  
• Reliability metrics 
• Uncertainty and Risk assessment results 
• Non-quantifiable assessment 
 
The primary purpose of the decision rule is to provide descriptive information (e.g., costs, 
risks, etc.) about the system and mitigation needed to resolve problems.  This information 
will be ordered or weighted so that stakeholders can understand the differences between 
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the scenarios and provide input to PacifiCorp.  PacifiCorp management will then use this 
information and input to make an informed decision for future transmission investment to 
serve future network load and point-to-point requests.  Once approved, the mitigation will 
be incorporated into PacifiCorp’s 10-year business plan. 

Reporting 
The results of the transmission system plan will be reported and incorporated into 
PacifiCorp’s 10-year business plan.  Information from the transmission system plan will 
aid PacifiCorp management in this priority.  It is PacifiCorp’s intent to publish a formal 
report bi-annually, with the first report due the end of 2009. 
 

WECC Annual Study Program 
In addition to PacifiCorp’s own transmission system planning study, PacifiCorp 
participates in the WECC Annual Study Program.  This program examines the reliability 
of electric transmission lines that are instrumental in moving electricity across the 
Western Interconnection.  These lines generally range in size from 100 kV through 500 
kV.  A detailed simulation model4

 

 is used for steady state and dynamic event analysis 
that assesses electric transmission stability before and after a loss of a critical electrical 
element (e.g., line).   

Two types of study assessments are conducted: Operating Transfer Capability (“OTC”) 
studies and Bulk System Planning Studies.  The distinction between these studies is that 
the OTC study establishes the next season’s maximum transfer capacity for selected 
electric transmission path and the planning studies evaluate the bulk transmission 
system’s adequacy and security 2-10 years into the future.  The Annual Study Program 
requires that each year approximately ten detailed studies be conducted to assess bulk 
electric transmission reliability.  The mix of operating and planning studies varies each 
year.   
 
When conducting a seasonal OTC study, PacifiCorp follows the WECC policy of using a 
critical outage for a load condition and generation pattern defined by WECC to establish 
the OTC that meets reliability criteria.  The specific load and generation patterns may 
include heavy winter or summer loads with maximum thermal generation and critical 
hydro conditions and light spring loads with maximum generation.  The outages that are 
of interest may include single or double line loss of the critical lines.  After completing a 
study, PacifiCorp looks within its system and outside its system for unacceptable voltage 
performance, overloaded electrical equipment and frequency excursion.  The equipment 
includes, but is not limited to, generators, transmission lines, transformers, series 
capacitors, wave-traps, circuit switchers, and circuit breakers.  Other electrical equipment 
on the system may limit the transfer of power through a system; therefore, they need to 
be considered when conducting studies.  Voltage levels are reviewed to make sure that 
the steady state, post-fault and transient voltage performances comply with all criteria.  
PacifiCorp checks for unacceptable equipment thermal loading, voltage swings and 

                                                 
4 PacifiCorp models the WECC transmission system using the PTI PSS/E software.    
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positive damping after transient excursions on a system-wide basis.  See the Criteria 
section of this document for criteria requirements. 
 
OTC studies are conducted by adjusting the load and generation patterns in a computer 
simulation model (i.e., PSS/E) to maximize the loading on the electric transmission path 
(e.g., set of branches being assessed).  The initial generation, load, and transmission data 
are taken from an appropriate WECC reference basecase.  Maximum allowable loading 
on the path is achieved when the system performance for the most sensitive parameter, 
either steady state or transient, just meets the reliability criteria.  This establishes the OTC 
for that path.  Planned equipment changes and/or additions are allowed in the study.    
 
The Bulk System Planning Study originates through the WECC System Review Work 
Group (“SRWG”) annual planning program.  The WECC study follows the same process 
as the OTC studies, except the season can range from 2 to 10 years in the future and may 
include proposed new facilities.  The goal of the annual study is to examine the reliability 
of the future transmission system under prescribed seasonal loads, generation patterns, 
and various outage conditions.   
 

d) Economic Planning Studies 
 
Pursuant to Section 2.7 of Attachment K, any Eligible Customer or stakeholder may 
submit an Economic Congestion Study Request during either Quarter 1 or Quarter 5 of 
the planning cycle.  The Economic Congestion Study will be performed using a 
sophisticated computer model (e.g., GridView by ABB) to simulate system dispatch, 
evaluate potential upgrades or other investments that could reduce congestion or integrate 
new resources and loads on an aggregated or regional basis (e.g., wind developers).  
Economic Congestion Studies will not assign cost responsibility for investments or 
otherwise determine whether they should be implemented.   
 
For purposes of local planning, a request for an Economic Congestion Study must be 
confined to PacifiCorp’s balancing area. A request for an Economic Congestion Study 
may be included as a scenario in PacifiCorp’s biennial Transmission System Plan cycle if 
it is received in a time that would allow this inclusion.  If the request is received at a 
different time, then PacifiCorp will complete additional Economic Congestion Studies at 
the sole expense of the parties requesting such studies as described in section 2.7 of 
Attachment K. 
 
PacifiCorp will conduct sub-regional planning through NTTG; as a member of NTTG, 
PacifiCorp uses the NTTG process for sub-regional planning, coordination with adjacent 
sub-regional groups and other planning entities, and proposals to WECC TEPPC for 
regional planning as described in section 3 of Attachment K.  Eligible Customers and 
stakeholders may participate directly in the NTTG process.  For additional information, 
including a map containing the current geographic footprint of NTTG, please see http: 
//www.nttg.biz 
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Economic Study Requests received, along with any responses are maintained on 
PacifiCorp’s OASIS site:  under the Economic Studies Folder.  To submit an economic 
study request under Attachment K of the Tariff, requestor must complete the written 
Economic Study Request, located in the same folder: 
http://www.oasis.pacificorp.com/oasis/ppw/EconomicPlanning.html). 
 

Customer Request for an Economic Planning Study 
 
 
Policy Reference 
  

FERC - The Federal Energy Regulatory Commission (“FERC”) issued order 890 
on February 16, 2007.  The order outlines requirements to conduct economic 
planning studies upon customer request to either evaluate potential upgrades or 
other investments that could reduce congestion or integrate new resources and 
loads on an aggregate or regional level.  These economic planning studies will not 
assign upgrade costs and do not represent a formal queue request for service.  
Customer requests and study results will be posted on OASIS.    The requirements 
are defined in Order 890, paragraphs 542-551 and refined in Order 890A in 
paragraph 236 as stated below:   

“We agree with petitioners that transmission provider’s Attachment K must 
clearly describe the process by which economic planning studies can be requested 
and how they will be prioritized.  We also agree that stakeholders as a group have 
the right to request the defined number of high priority studies to be paid for by 
the transmission provider.  As a result, transmission providers must develop a 
means to allow the transmission provider and customers to cluster or batch 
requests for economic planning studies so that transmission provider may perform 
the studies in the most efficient manner.  By limiting the economic planning 
principle to a defined number of high priority studies annually, the Commission 
did not intend to preclude stakeholders from requesting additional studies.  To 
provide appropriate financial incentives, the stakeholder(s) requesting such 
additional studies would be responsible for paying the cost of such studies.”  

Economic Planning Study Request Form 
Customers who desire to have PacifiCorp conduct economic planning studies should 
complete the form found at the following link:  
 
http://www.oasis.pacificorp.com/oasis/ppw/ECON_STUDY_REQUEST_FORM.PDF 
 
Completed forms should be mailed or emailed to the following address: 
 
PacifiCorp 
c/o Transmission Services 

http://www.oasis.pacificorp.com/oasis/ppw/ECON_STUDY_REQUEST_FORM.PDF�
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825 NE Multnomah St, Suite 1600 
Portland, Oregon  97232 
 
Attchk@pacifiCorp.com 
 
PacifiCorp will evaluate individual requests and will cluster/batch multiple requests when 
such a clustering provides increased efficiency.  Prior to initiating any economic study, 
PacifiCorp will hold a scoping meeting with requestors and other regional participants.  
During this time, PacifiCorp will accept requests for cluster/batch studies and will 
evaluate whether such a study will provide increased efficiency or if separate studies are 
needed.  After the scoping meeting, PacifiCorp will complete a written study scope.  The 
final scope will be submitted to all requestors prior to study initiation.    
 
PacifiCorp reserves the right to utilize contract resources and Regional efforts such as 
NTTG to complete its study obligations. 
 

e) Cost Allocation 
The Transmission System Plan shall be based upon the end-use characteristics of the 
project according to categories of costs set forth in section 2.6 of Attachment K, 
including the following principles: 
 
Principle 1: The Commission’s regulations, policy statements and precedent on 
transmission pricing shall be followed. 
 
Principle 2: To the extent not in conflict with Principle 1, costs will be allocated 
consistent with the provisions of section 3.7 of Attachment K. 
 
All cost allocation methodologies will be defined within the Transmission System Plan 
for each transmission project. 

f) Consideration in Integrated Resource Plans 
The Transmission System Plan will provide key information in the development of 
PacifiCorp’s next state required Integrated Resource Plan (IRP).  PacifiCorp shall 
consider all loads, resources, and proposed transmission facility additions as defined in 
the Transmission System Plan, in the next state required IRP.  
 

g) Transmission System Plan Re-Study 
 
Pursuant to Section 2.4 of Attachment K, an Eligible Customer may submit a TSP Re-
Study Request to the Transmission Provider during Quarter 5 of the planning cycle.  The 
Eligible Customer must submit all data in its possession supporting the request to be 
modeled.  After reviewing a TSP Re-Study Request, the Transmission Provider may 

mailto:AttachmentK@PacifiCorp.com�
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identify additional data requirements.  The Eligible Customer submitting the TSP re-
Study Request shall work in good faith to assist the Transmission Provider in gathering 
all necessary data to perform the modeling request.  To the extent necessary, any 
coordination between the requesting Eligible Customer and Transmission Provider shall 
be subject to appropriate confidentiality requirements, as set out in Section 2.11.3 of 
Attachment K. 

TSP Re-Study Request Form 
Customers who desire to have PacifiCorp conduct a TSP Re-Study should complete the 
form found at the following link:  
 
http://www.oasis.pacificorp.com/oasis/ppw/ReStudyForm.pdf 
 
Completed forms should be mailed (or emailed) to one of the following addresses: 
 
PacifiCorp     Email: 
c/o Transmission Services   Attchk@pacifiCorp.com 
825 NE Multnomah St, Suite 1600   
Portland, Oregon  97232 
 
PacifiCorp will evaluate individual Re-Study requests and will cluster/batch multiple 
requests when such a clustering provides increased efficiency.   
 
PacifiCorp shall notify the requestor of a TSP Re-Study Request within ten (10) business 
days of receipt of a completed TSP Re-Study Request whether or not the study request 
will be included as part of the Transmission System Plan evaluation during Quarter 5 of 
the planning cycle, or whether additional information is required to make an appropriate 
termination. 
   
PacifiCorp reserves the right to utilize contract resources and Regional efforts such as 
NTTG to complete its study obligations. 
 
 
 
 
 

 
 
 
 

http://www.oasis.pacificorp.com/oasis/ppw/ReStudyForm.pdf�
mailto:AttachmentK@PacifiCorp.com�
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V.  Appendices: 

a)  Reliability Criteria  
PacifiCorp reliability criteria, WECC5 regional reliability criteria (hereafter called WECC 
Standards), NERC/FERC6

 

 Standards and industry standards (e.g., IEEE Standards) are 
the basis for PacifiCorp transmission planning criteria.  This section describes these 
criteria. 

Electric transmission reliability is concerned with the adequacy and security of the 
electric transmission system.  Adequacy addresses whether or not there is enough 
transmission, and security is the ability of the transmission system to withstand 
contingencies (i.e., the loss of a single or multiple transmission elements).    
 
• PacifiCorp Internal Reliability Criteria is a set of technical transmission reliability 

measures that have been established for the safe and reliable operation of 
PacifiCorp’s transmission system. 

 
• The NERC/FERC Standards and the WECC Standards set minimum performance 

standards for voltage excursions and recovery and facility loadings before and after a 
credible outage event on the transmission system.     

 
PacifiCorp uses these criteria in evaluating a change or addition to its bulk electric 
system.  PacifiCorp augments these criteria with other standards such as, but not limited 
to, the ANSI and IEEE standards.    
 
PacifiCorp planning ensures that any change that either directly or indirectly affects its 
transmission system will not materially reduce the reliability to existing customers.   
  

                                                 
5 WECC is in the process of removing standards that duplicate the FERC Standards; so only the more 
stringent WECC criteria will remain.  
6 The FERC Standards are implemented by NERC. 
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b) PacifiCorp Internal Reliability Criteria 
PacifiCorp has developed a corporate Facility Rating Methodology that encompasses 
both Transmission and Generation facilities. A number of previous business unit 
methodologies and IEEE/PacifiCorp/NERC standards were used in the preparation of this 
document, consistent with FAC-008-1, Facility Ratings Methodology.  For more 
information about any methodology or standard listed below, please send an email 
request to businesspractices@pacificorp.com. 
 

• Guide for Determination of Generation Facility Output Ratings TD101 
• Waters Conductor Rating Report 
• Fishback Conductor Rating Report 
• Utah Power Conductor rating Methodology 
• PacifiCorp Reliability Guidelines 1B.4 
• ANSI/IEEE C57.92-1981 
• IEEE C57.115-1991 
• NERC Protective System Review Program – Beyond Zone 3 Guideline 
• NERC Relay Loadability Exceptions – Determination and Application of 
• Practical Relaying Loadability Ratings Guideline 
• Guide for Determination of Series Capacitor Load Current Capability Ratings 
• IEEE Standard 824-2004 
• Guide for Determination of Series Reactors Load Current Capability Ratings 
• IEEE Standard C57.16-1996 
• IEEE C57.21-1990 
• IEEE 18-1992 
• Guide for Determination of Circuit Breaker and Circuit Switcher Load Current 

Capability Ratings 
• IEEE Standard C37.010-1999 
• Guide for Determination of Air Disconnect Switch Load Current 
• Capability Ratings 
• IEEE Standard C37.37-1996 
• Guide for Determination of Current Transformer Load Current Capability Rating 
• IEEE Standard C57.13-1993 
• Guide for Determination of Line Trap Load Current Capability Ratings 
• IEEE/ANSI Standard C93.3-1995 
• Substation Tubular Bus Conductor Ampacity Rating 
• IEEE Standard 605–1998 
• PJM Outdoor Substation Conductor Ratings 

 

c) Links to NTTG and WECC Web Sites 
Additional sub-regional and regional transmission planning information is 
maintained by Northern Tier and WECC. 
 

mailto:businesspractices@pacificorp.com�
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Northern Tier Transmission Group – http://www.nttg.biz  
 
o Planning Committee page – Contains members, process documents and 

meeting information, data submittals, reports, and other general 
information, in addition to the links to specific documents described 
below. 
http://nttg.biz/site/index.php?option=com_content&task=view&id=13&Ite
mid=85 

 
o Planning Committee Charter (Process) – Contains the biennial study 

process, timelines, data submittal process, participation, and decision 
processes for the Northern Tier sub-regional planning process. 
http://nttg.biz/site/index.php?option=com_docman&task=doc_download&
gid=587&Itemid=31 
 

o NTTG Planning Agreement – Contains membership requirements and 
obligations for joining the Planning Committee. 
http://nttg.biz/site/index.php?option=com_docman&task=doc_download&
gid=349&Itemid=31 

 
o NTTG Study Plan – Study plan containing the assumptions, data, and 

tools used in conducting the current biennial planning cycle. 
http://nttg.biz/site/index.php?option=com_docman&task=doc_download&
gid=422&Itemid=31 
http://nttg.biz/site/index.php?option=com_docman&task=doc_download&
gid=470&Itemid=31 
 

o NTTG Transmission Plan report – Current transmission plan document. 
http://nttg.biz/site/index.php?option=com_docman&task=doc_download&
gid=607&Itemid=31 
 

o Cost Allocation Committee Charter – Contains the Committee’s operating 
structure and procedures, the cost allocation process, and the cost 
allocation principles. 
http://nttg.biz/site/index.php?option=com_docman&task=doc_download&gid=2
05&Itemid=31 

 
o Cost Allocation Principles – Contains an explanation of the NTTG cost 

allocation principles and process. 
http://nttg.biz/site/index.php?option=com_docman&task=doc_download&gid=1
93&Itemid=31 
 

o WECC Transmission Expansion Planning Policy Committee – 
http://www.wecc.biz/index.php?module=pagesetter&func=viewpub&tid=
4&pid=14 
 

http://www.nttg.biz/�
http://nttg.biz/site/index.php?option=com_content&task=view&id=13&Itemid=85�
http://nttg.biz/site/index.php?option=com_content&task=view&id=13&Itemid=85�
http://nttg.biz/site/index.php?option=com_docman&task=doc_download&gid=587&Itemid=31�
http://nttg.biz/site/index.php?option=com_docman&task=doc_download&gid=587&Itemid=31�
http://nttg.biz/site/index.php?option=com_docman&task=doc_download&gid=349&Itemid=31�
http://nttg.biz/site/index.php?option=com_docman&task=doc_download&gid=349&Itemid=31�
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o NTTG ATC -POR-POD Map. 
http://nttg.biz/site/index.php?option=com_docman&task=doc_download&
gid=389&Itemid=31 

 
o Links to NTTG Documents listed below can be found at:  

http://nttg.biz/site/index.php?option=com_content&task=view&id=129&It
emid=1 

 
o Link to Link to the NTTG  Business Practices White Paper: 

http://nttg.biz/site/index.php?option=com_docman&task=doc_download&
gid=501&Itemid=31 
 

o Western Systems Transmission Planning Guidance for Customer and 
Stakeholder Participation – Contains description of local, sub-regional, 
and regional transmission planning process. 
http://nttg.biz/site/index.php?option=com_docman&task=doc_download&
gid=501&Itemid=31 

 

d) Contact Information – Attachment K Implementation 
You may send questions or comments about Attachment K Implementation to 
the following: 
 
PacifiCorp     Email: 
c/o Rick Vail    Attchk@pacifiCorp.com 
825 NE Multnomah St, Suite 1600   
Portland, Oregon  97232 
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http://nttg.biz/site/index.php?option=com_docman&task=doc_download&gid=501&Itemid=31�
http://nttg.biz/site/index.php?option=com_docman&task=doc_download&gid=501&Itemid=31�
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