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Q1.

Q2.

Q3.

Q4.

L INTRODUCTION

PLEASE STATE YOUR NAME AND BUSINESS ADDRESS.

My name is Thomas W. Vitez. My business address is 27175 Energy Way, Novi,

Michigan 48377.

BY WHOM ARE YOU EMPLOYED AND IN WHAT CAPACITY?

I am employed by I'TC Holdings Corp. as its Vice President of Planning,

PLEASE SUMMARIZE YOUR EDUCATIONAL BACKGROUND.

I earned a Bachelor of Science Degree in Electrical Engineering from the
University of Cincinnati in 1986, and a Master of Business Administration Degree

from the University of Michigan in 1992,

PLEASE SUMMARIZE YOUR PROFESSIONAL QUALIFICATIONS,

I have been involved in the utility industry for the past thirty-one years. I began
my career in 1981 as an intern at the Cleveland Electric Illuminating Company
(now a subsidiary of FirstEnergy Corp.). In 1986, as an Underground Engineer, I
was responsibie for residential development of distribution systems. In 1992, I
joined The Detroit Edison Company (“Detroit Edison”) in its Professional
Opportunity Program — a two year developmental program with a variety of
assignments, including Transmission Planning. In 1994, I was assigned to the
Demand Side Management section of the Marketing Department where I analyzed

demand side management options. In 1995, I returned to Transmission Planning
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Qs.

where I performed studies of Detroit Edison’s transmission system. In 1998, 1
was promoted to Principal Engineer in Transmission Projects.

When Detroit Edison formed a separate transmission subsidiary, 1 was
appointed Principal Engineer in Transmission Projects. In 2003, I joined ITC
Holdings Corp. as its Director—Transmission Planning. T subsequently was
promoted to Director—Reliability Planning in 2006, and to my current position in
2007. 1 am responsible for all transmission system planning in my current

position.

DO YOU PARTICIPATE IN ANY INDUSTRY WORKING GROUPS OR
OTHER PROFESSIONAL ORGANIZATIONS?

Yes. 1 have served on a variety of industry working groups and panels. Most
recently, I served on Michigan’s Wind Energy Resource Zone Board representing
independent transmission companies. I am the past Chairman of the East Central
Area Reliability Council's ("ECAR”) Future System Study Group as well as the
ECAR Transmission System Performance Panel Working Group. I also served on
the North American Electric Reliability Corporation (“NERC”) Distribution
Factors Task Force. With respect to the Midwest Independent Transmission
System Operator, Inc. ("MISO”), I am the past Chatrman of MISO’s Expansion
Planning Group and currently serve as an active participant on MISO's Planning
Advisory Committee. Finally, I served as Chairman of the Transmission and
Distribution Group for the Michigan Public Service Commission’s Capacity

Needs Forum,
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Q6.

A.

Q7.

PLEASE DESCRIBE YOUR GENERAL JOB RESPONSIBILITIES AS
VICE PRESIDENT OF PLANNING.

As Vice President of Planning, I oversee the planning and expansion of the
transmission system for the corporate operating companies, including
International Transmission Company (“ITCT”), Michigan Electric Transmission
Company, LLC (“METC™), ITC Midwest LLCV (“ITCMW™), and ITC Great
Plains, LLC (“ITCGP”) (along with ITC Holdings Corp., collectively referred to
as “ITC”), 1plan expansions to the transmission system by developing planning
models, performing assessments of expected future system performance, and
studying requests to interconnect load and generation. I also oversee Vcompliance
with applicable planning standards, set internal transmission planning related
policies, and work with stakeholders on transmission planning related issues.
Load forecasting and economic analysis are also part of my transmission planning

organization.

PLEASE  DESCRIBE YOUR  PLANNING DEPARTMENT’S
ORGANIZATIONAL STRUCTURE.

I report directly to the company’s Executive Vice President and Chief Operating
Officer, Mr. Jon Jipping, who also is a witness in this proceeding. Currently my
organization is comprised of approximately thirty-six employees, including
myself. My direct reports include five Managers (a Manager of Michigan
Planning, Manager of Midwest Planning, Manager of Regional Planning,
Manager of Planning Policies, and Manager of ITCGP), a Senior Staff Engineer,

and an administrative assistant. We have several types of positions that report to
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Q8.

the Managers, including Principal Engineers, Senior Engineers, Engineers,
Associate Engineers, a Senior Economic Analyst, an Economic Analyst, an
Engineering Tech, a Senior Programming Analyst, and a Co-Op student. A copy

of my group’s organizational chart is attached as Exhibit TWV-1.

HAVE YOU PREVIOUSLY PROVIDED TESTIMONY BEFORE
REGULATORY COMMISSIONS OR IN COURT PROCEEDINGS?

Yes. I tesiified before the Iowa Utilities Board in Docket No. SPU-07-11 and

before the Minnesota Public Utilities Commission in Docket No. E-001/PA-07-

540, both in support of ITMW’s 2007 acquisition from Alliant Energy of the

transmission assets of Interstate Power & Light Company; I also testified before

the Michigan Public Service Commission in the following cases:

1) Case No. U-14861, concerning the application of ITCT for a certificate of
public convenience and necessity for the construction of a transmission
line running from and through Genoa, Oceola, Hartland, Brighton, and
Milford Townships in Livingston and Oakland Counties in Michigan.

2) Case Nos. U~-12780 and U-12781, concerning actions taken by ITCT to
expand the firm commercial import capability of Michigan’s transmission
system by 2,000 MWs to accommodate new projects identified in a “Joint
Report” filed with the Michigan Public Service Commission by ITCT,
Consumers Energy Company, and Great Lakes Energy Cooperative in

December 2000.
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Q9.

3) Case No. U-16200, requesting a transmission line siting certificate for

ITCT’s “Thumb Loop Project”.

I also testified in Docket No. ER09-681-000 at the Federal Energy
Regulatory Commission (“FERC”) where 1 explained the technical analysis that
led to and supported our Green Power Express (“GPE”) project, the purpose of
which was to significantly increase the amount of power that can be moved from
regions with favorable renewable resource attributes to load centets.

Additionally, I am testifying in Texas, Louisiana, the City of New
Orleans, Arkansas, and Mississippi regarding the transaction that is the subject of

this proceeding.

ARE YOU SPONSORING ANY EXHIBITS AS PART OF THIS FILING?

Yes. 1 am sponsoring the following Exhibits:

Exhibit TWV-1 ITC Planning Department Organizational Chart
Exhibit TWV-2 Transmission Planning Criteria
Exhibit TWV-3 MISO Entity Organizational Chart

IL. PURPOSE AND SUMMARY OF TESTIMONY
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Q10. WHAT IS THE PURPOSE OF YOUR TESTIMONY?

A.

On December 4, 2011, Entergy Corporation and ITC entered into a definitive
agreement under which the Entergy Operating Companies’ will separate and then
merge their electric transmission business into a subsidiary of ITC
(“Transaction™), This is a multi-state transaction involving the Entergy
transmission operations in Louisiana, Arkansas, Mississippi, Texas, New Orleans,
and a small portion of Missourt. The Transaction is subject to approval of the
retail jurisdictions, FERC, and other federal agencies. In support of this
Transaction, the parties are filing'a joint application for change of control and any
other necessary regulatory approvals in each of the respective regulatory
jurisdictions,

My testimony is filed on behalf of ITC Midsouth LIC. I will discuss
ITC’s independent transmission planning process and how the process is superior
to transmission planning within a vertically integrated utility. My testimony will
explain how 1TC’s singular focus on transmission and its independence from
market participants allow it to collaborate with others and plan the fransmission
system with a broad regional view that facilitates wholesale markets. In
particular, I will describe and explain:

(1) the transmission planning processes used by MISO;

' The Entergy Operating Companics are Entergy Arkansas, Inc. (“EAI”), Entergy
Louisiana, LLC (“ELL”), Entergy Gulf States Louisiana, L.L.C. (“EGSL”), Entergy
Mississippi, Inc. (“"EMI”), Entergy New Orleans, Inc, (“ENO”), and Entergy Texas, Inc.
(‘LETI!)).
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Q11.

(2) the transmission planning processes used by ITC and how they align
with the MISO transmission planning processes;

(3) the benefits of ITC, as an independent transmission company,
engaging in transmission planning;

(4) how ITC’s ownership of EAI's fransmission assets will provide
benefits in excess of what could be expected from EAI's participation in an RTO
planning process; and

(5) ITC’s plans with respect to the current Entergy transmission projects.

PLEASE SUMMARIZE YOUR TESTIMONY.

First, ITC has a proven track record of planning its transmission systems to: (1)
address local, state, and regional reliability needs; (2) increase the economic
efficiency of the overall grid; and (3) respond to transmission needs identified in
state and regional processes. When deficiencies are identified on the transmission
system, such as inadequate capacity to meet load under certain contingency
conditions, ITC’s transmission planners develop transmission system
reinforcements to address those deficiencies. The reduction of transmission
system constraints can result in more economic dispatch of generation, ultimately
reducing energy costs to end-use customers. These practices expand market
access and also confer value through the planning and operation of a more robust,
reliable transmission grid. ITC has followed through on the projects that come
out of this transmission planning approach by making significant investment in its

fransmission systems,
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Second, ITC is committed to planning its transmission system in an open
and transparent manner. As such, ITC has its own processes that supplement the
already-robust open and transparent processes used by MISO. Together, the
MISO and ITC processes provide ITC with an opportunity to solicit feedback
from regulators and stakeholders® about identified and perceived transmission
planning needs and potential solutions,

Finally, the Transaction enhances customer benefits beyond what could be
achieved through the Entergy Operating Companies’ MISO membership. MISO
has historically employed a bottom-up planning process that depends on the local
knowledge and requirements of each Transmission Owner to identify projects
required to support both local and regional needs. MISO, as an RTO, has no
ability or mandate to build transmission facilities to meet the demands of the
wholesale market. ITC has proven it has the expertise, resources, and capital not
only to plan but also to construct needed investment. In addition, ITC’s regional
approach to transmission planning will enhance deliverability of generation
throughout the region to provide a more economic source of energy for

customers.

III. TRANSMISSION PLANNING UNDER AN RTO

2 Examples of stakcholders include industrial customers, electric cooperatives, municipal
utilities, communities, marketers, generators, load serving entities, business groups,
legislators, and energy advocacy groups.
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Q12.
A.

Q13.

DOES ITC PARTICIPATE IN AN RTO PLANNING PROCESS?

Yes, ITC parﬁcipates in MISO’s and Southwest Power Pool’s FERC approved
open and transparent planning processes. In Order No. 890%, BERC set forth nine
planning principles associated with transmission planning! coordination,
openness, {ransparency, information exchange, comparability, dispute resolution,
regional coordination, economic planning studies, and cost allocation. Further,
FERC required that a coordinated, open and transparent planning process be
utilized on the local and regional level, and that the planning process be described

in the tariff.

PLEASE PROVIDE A HIGH LEVEIL DESCRIPTION OF THE MISO
REGIONAL PLANNING PROCESS IN WHICH ITC PARTICIPATES.

MISO is registered with NERC as a Planning Authority.* In this capacity, MISO
performs regional planning of the transmission systems by evaluating and
planning for the reliability of the transmission system in accordance with NERC’s
Reliability Standards and other criteria, as explained in Attachment FF of MISQO’s

tariff. Although MISO performs planning functions collaboratively with its

8 Preventing Undue Discrimination and Preference in Transmission Service, Order No.
890, FERC Stats. & Regs. | 31,241, order on reh’g, Order No. §90-A, FERC Stats. &
Regs. § 31,261 (2007), order on reh’g, Order No. 890-B, 123 FERC { 61,299 (2008),
order on reh’g, Order No. 890-C, 126 FERC { 61,228 (2009), order on clarification,
Order No. 890-D, 129 FERC § 61,126 (2009),

4 MISO is the FERC-approved RTO which has functional control over transmission
assets of ITCT, METC, and ITCMW rated 69 kV and above.
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Transmission Owners, MISO also provides an independent assessment and
perspective of the transmission system’s overall needs.

Each year, MISO and its members report the outcome of its annual
planning cycles to the MISO Board of Directors, resulting in the annual MISO
Transmission Expansion Plan (“MTEP”). The project information exchange
cycle starts when stakeholders submit newly proposed projects, usually in early
September. Throughout the MTEP process, Planning Advisory Committee,
Planning Subcommittee, Subregional Planning Meetings (“SPM”) and other more
local meetings éuch as the Michigan Technical Task Force (“MITTF”) are held,
The purposes of the meetings are tb provide MISO, Transmission Owners,
stakeholders and regulators with an opportunity to discuss study results, the future
needs of the transmission system, and the transmission projects proposed to meet
those needs. MISO then spends approximately one year evaluating the projects
for inclusion in the MTEP. Then, by the following September (approximately one
year after the start of the planning cycle), MISO submits a proposed MTEP to the
MISO Board of Directors. The MISO Board subsequently evaluates the MTEP
and determines whether approval of the plan is warranted (typically within the

December timeframe)°,

5

A copy of the latest MTEP can be accessed at:

https://www.midwestiso.org/Planning/TransmissionExpansionPlanning/Pages/MTEP12.aspx

10
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The projects listed in Appendix A of the MTEP constitute the
essential transmission projects recommended to the MISO Board of Directors for
review and approval. MISO believes, in aggregate, that the Appendix A projects
will:

o Ensure the reliability of the transmission system;

o Provide economic benefits such as increased market efficiency;

o Facilitate public policy objectives such as integrating renewable energy;
and

o Address other issues or goals identified through the stakeholder process,
The projects listed in Appendix B of the MTEP Report represent proposed
projects for which a need has been identified, but require additional analysis.
Appendix C of the MTEP Report contains more conceptual projects for which the
need has not been verified. This MISO planning process assures that the
transmission projects developed by individual Transmission Owners, such as ITC,
will be properly integrated with other proposed projects within MISO and that
these projects will be fully vetted in an open and transparent manner.

The Transmission Owners in the MISO region, including ITCT, METC,
and ITCMW, typically perform the initial planning for their individual
transmission systems by detecting deficiencies, selecting the alternatives that they
want to advance as proposed projects, and submitting the proposed projects into
the MISO planning process. MISO does not typically initiate transmission
projects to be built by the Transmission Owners unless the projects are regional in

nature and affect several pricing zones and other MISO member Transmission

1
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Ql4.

Q15.

Owners. More recently, MISO has submitted regional projects to the MTEP for
future study consistent with the thrust of FERC Order 1000. Under FERC Order
1000, RTOs are directed to take a more active role in regional planning.

HOW DO THE MULTIPLE SUBREGIONAL AND LOCAL MEETINGS
HELD THROUGHOUT THE MTEP PROCESS ENSURE SUFFICENT
INPUT FROM STAKEHOLDERS AND REGULATORS?

As mentioned above, MISO holds SPM’s and more local meetings throughout the
MTEP process in addition to the regional Planning Advisory Committee and
Planning Subcommittee meetings. While the regional Planning Advisory
Committee and Planning Subcommittee meetings typically focus more on the
higher level issues that impact MISO as a whole, the local meetings are typically
held close to the regions they focus on and allow for more detailed discussions
around specific projects in each local region. The meetings provide a forum for

stakeholders and regulators to comment on the project proposals and submit

additional project proposals for consideration in the MTEP process.

WHAT INPUTS TYPICALLY ARE CONSIDERED IN THE REGIONAL
PLAN ADOPTED BY MISO?

MISO generally considers:

o Transmission needs identified by the Transmission Owners in
connection with their planning analyses, in accordance with their local
planning process, to provide reliable power supply to their connected
load customers and to expand trading opportunities, better infegrate the
grid and alleviate congestion;

o Transmission planning obligations of a Transmission Owner imposed
by federal or state laws or regulatory authorities;

o Transmission needs identified from studies carried out in connection
with specific transmission service requests;

12
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1 o Transmission needs associated with generator interconnection service;

2 o Plans and analyses developed by the Transmission Provider to provide

3 for a reliable transmission system and to expand trading opportunitics,

4 better integrate the grid and alleviate congestion;

5 o Inputs from Planning Advisory Committee; and

6 o Inputs provided from state regulatory authorities having jurisdiction

7 over any of the Transmission Owners and by the Organization of

8 MISO States (“OMS”).

9
10  Ql16. PLEASE DESCRIBE MISO’S GOVERNANCE STRUCTURE AND HOW
11 IT ALLOWS OTHERS TO PARTICIPATE IN MISO’S PLANNING
12 PROCESSES.

13 A, MISO, as approved by FERC, uses a process that is open, transparent and

14 coordinated. From an overall corporate governance perspective, MISO is
15 managed under the direction of an independent Board of Directors, which
16 establishes broad corporate policies and authorizes varions types of transactions,
17 The MISO Board of Directors consists of seven independent directors elected by
18 the membership, plus the President/Chief Executive Officer of MISO. MISO
19 Board of Directors meetings occur six times a year and are open to the public.

20 The Advisory Committee is important to the stakeholder governance
21 structure at MISO, The committee reports directly to the MISO Board of
22 Directors and contains voting representatives from a number of sectors including:
23 state regulatory authorities, independent power producers/fexempt wholesale
24 generators, transmission owners, transmission-dependent utilities, power
25 marketers, public consumer advocates, environmental advocates, eligible end-use
26 customers and coordinating members. Subcommittees focused on planning,

13
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Q17.

market, reliability, cost allocation, finance, and governance issues provide updates
to the Advisory Committee. A copy of the MISO Entity Organization Chart is
aitached as Exhibit TWV-3,

To facilitate planning collaboration specifically, MISO has developed a
number of forums in which staff, transmission owners, stakeholder entities, and
policy makers participate, or confribute to, the planning process. Those forums
include the Planning Advisory Committee, the Planning Subcommittee, the
Interconnection Process Task Force, the Loss of Load Expectation Working
Group, the Reliability Subcommittee, and the Market Subcommittee.

Specific to retail regulators, the OMS was formed in 2004 as a non-profit,
self-governing organization of representatives from each state with regulatory
jurisdiction over entities participating in the MISO. As indicated on its website,
the purpose of the OMS is to coordinate regulatory oversight among the states,
including recommendations to MISO, the MISO Board of Directors, FERC, other
relevant government entities, and state commissions as appropriate. In connection
with the integration of Entergy into MISO, an enhanced transmission planning

role for the OMS has been proposed by MISO in Docket No. ER13-708 at FERC,

IV. ITC’S TRANSMISSION PLANNING PROCESSES

WHAT IS ITC’S OVERALL VIEW OF TRANSMISSION PLANNING?

ITC believes transmission planning is essential to a reliable and efficient
transmission system, Effective transmission planning is the most important tool

to address system limitations, which are major drivers of reliability issues and

14
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Q18.

higher energy costs to customers. In order to facilitate planning, ITC employs a
robust planning process that purposefully engages stakeholders and regulators,
effectively and efficiently identifies issues and solutions, and implements those
solutions in a cost-effective and timely manner, I'TC believes it is critical that the
right infrastructure solutions be implemented and the transmission system be
appropriately sized to benefit end-use customers. ITC also believes in planning
the transmission system through an open and transparent process, on a forward
looking basis, and in a way that considers a broad range of needs, The
consequences of not doing so can be detrimental as there can be a significant time

between issue identification and solution implementation.

PLEASE DESCRIBE ITC’S TRANSMISSION PLANNING SYSTEM
PERFORMANCE OBJECTIVES.

ITC plans its transmission systems to address local, state, and regional reliability
needs, allow for the interconnection of generation sources, and increase the
economic efficiency of the overall grid. When deficiencies are identified on the
transmission system, such as inadequate capacity to meet load under contingency
conditions, ITC’s ftransmission planners develop transmission system
reinforcements to address those deficiencies. 1TC also contemplates transmission
projects with a view to increasing the economic efficiency of the overall grid. For
example, the reduction of transmission system constraints can result in more
economic dispatch of generation, ultimately reducing energy costs to end-use

customers., It has been our experience that these practices expand market access

15
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Q19.

for éUStomers, and also confer value through the existence of a more robust,

- reliable transmission grid, Finally, ITC also plans its transmisston systems to

address transmission needs identified in state and regional processes. A copy of
each ITC operating subsidiary’s “I'ransmission Planning Criteria” is attached as
Exhibit TWV-2.

DOES ITC FOLLOW THE SAME APPROACH AS EAI AND THE

OTHER ENTERGY OPERATING COMPANIES FOR RELIABILITY
PLANNING?

The two businesses plan their transmission systems to meet the same NERC
Reliability Standards. However, the two businesses implement the requirement to
include planned (including maintenance) outages differently. Using the planning
requirement fo perform single contingency analysis, EAI and the other Entergy
Operating Companies only consider planned outages identified in the immediate
future in combination with the other single contingencies. Whereas planning at
ITC’s Michigan Operating Companies considers the possibility that any element
may be taken out of service as a planned outage even if those outages are not yet
specifically identified. This N-1-1 analysis results in a broad encompassing of the
possible combinations of any single contingency occurring during any planned
outage for the ITC Michigan Operating Companies, This analysis is done for load
levels up to 85% of peak load with the assumption that planned outages will not
generally be scheduled during times of peak usage. The N-1-1 analysis results in
a system with additional flexibility to obtain facility outages for maintenance or

upgrades.

16
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Q20. PLEASE DECRIBE A TYPICAL_ PLANNING CYCLE ATITC.

A.

I will use the planning of the ITCT and METC transmission systems (i.e., the
Michigan system) as an example in this response.

The analysis begins with the development of a load forecast. This forecast
contemplates a range of future scenarios, for which the primary drivers are
economic and demographic projections. This forecast is then incorporated into
system models used for planning assessments of the transmission system.

In the assessments, any potential constraints on the existing system are
identified. An important part of the assessment is simulating system performance
under peak load conditions. Thus, these assessments are performed at load levels
from the 50™ and 70" percentile of the peak load forecast distribution. The 50
petcentile case represents the base analysis and is what is used in the MISO
planning processes. The 70™ percentile forecast is used as a sensitivity analysis,
This sensitivity analysis is reflective of the fact that planning for a 70™ percentile
peak forecast (a higher load level than the 50™ percentile forecast) helps to ensure
projects are developed to meet the long-term needs of the system in a cost-
effective manner. The planning process at ITC entails the simulation of all of the
various contingencies as required by the regional and local planning criteria (at a
baseline 50" percentile peak load forecast and a higher 70" percentile peak
forecast case). While the peak load conditions are an important part of the
assessments, it is also important to assess expected system performance under off-

peak load conditions.

17
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In the assessments for Michigan, the system is divided into geographic
areas that share common growth patterns, facilities, and system issues. Along
with assessing the system using a 70" percentile peak load forecast as a
sensitivity, the system is also tested by considering various power transfers across
the system from west to east, east 10 west, north to south and south to north,
These sensitivities further help ensure that projects are developed so as to allow
for a range of possible future scenarios. The annual near-term and long-term
assessments describe the nature of the system problems identified, the limiting
elements giving rise to the problems, the possible impact of the issues on system
operations, and, ultimately, proposed solutions. The proposed solutions are
derived by ITC’s transmission planners through their knowledge of the system,
communications with ITC’s operations department, communications with
regulators and stakeholders and general engineering expertise.

Results that indicate a need for new infrastructure in the near term, or that
would require multiple years for implementation, are then submitted to the MISO
MTEP process for inclusion in the MTEP as Appendix A projects (meaning
approval is requested at the conclusion of the MTEP cycle).

As described in further detail elsewhere in my testimony, this planning
cycle is subject to the MISO and ITC stakcholder processes where information is

both solicited and shared.

18
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Q21.

Q22,

PLEASE EXPLAIN WHAT YOU MEAN WHEN YOU SAY ONE OF ITC’S
OBJECTIVES IS TO PLAN THE SYSTEM TO INCREASE THE
ECONOMIC EFFICIENCY OF THE OVERALL GRID.

As mentioned above, in addition to obtaining compliance with NERC’s
Reliability Standards, ITC’s planning process also considers the economic
efficiencies that may be realized by planning, and ultimately constructing,
additional transmission. For example, when it is found to be economically
justified, ITC develops projects to reduce costs associated with generation
dispatch patterns that are more costly than what could be achieved in the absence

of certain transmission system constraints,

WHY IS ANALYZING SYSTEM CONSTRAINTS IMPORTANT FOR
ENSURING SYSTEM RELIABILITY?

A transmission constraint arises when an element or part of the system is at a limit
and cannot reliably handle more power flow. Because of the transmission
constraint, no more power can be allowed to flow through that constraint.
Consequently, the element or part of the system that is limited by the constraint
can no longer meet incremental needs by utilizing resources in the portion of the
system that is not bound by the constraint. This means that load affecied by a
constraint is limited to a smaller pool of resources, and thus the load that is on the
limiting side of the constraint is at an increased risk for a power outage due to a
generator or transmission line failure. Likewise, in a case where all the
generation resources bound by the constraint are already deployed, it may not be

possible to serve additional load in this portion of the system. In other words,
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there are fewer options available to compensate for the effects of the loss of a
facility or increased power demand in the area of the system for which the
constraint is active. All else being equal, the removal of transmission constraints

makes it less probable that load loss (power outage) will occur.

CAN SYSTEM  CONSTRAINTS ALSO HAVE ECONOMIC
IMPLICATIONS?

Yes. Transmission system constraints can also have undesired economic impacts
because system limitations may decrease overall grid efficiency. For example, by
preventing the most economic dispatch of generation to be used to serve load, a
system limitation may lead to an increase in total cost of energy. In other words,
the transmission constraint prevents a dispatch pattern that could provide lower
costs. Remedying a constrained transmission system can allow the lower cost
generation to serve load when needed, thereby resulting in reduced purchased

power costs to end-use customers.

WHAT OPTIONS ARE GENERALLY AVAILABLE TO MITIGATE
TRANSMISSION CONSTRAINTS?

In the short-term, flow through constraints must be managed to adhere to system
limitations through methodologies such as re-dispatch or, in extreme cases, load
shedding. Some constraints are the result of temporary conditions on the system
and can be mitigated through returning the system to its more permanent
configuration. Those temporary conditions may be the result of an unusual or

unexpected condition such as the unavailability of parts of the transmission
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system or generators in the vicinity of the constraints. While temporary
conditions are important and should be assessed, ITC planners typically are more
interested in recurring constraints, In the long-term, transmission constraints
(which, as described above, can cause reliability concerns and increased economic
costs) can be alleviated by: (1) reducing electricity demand in the area limited by
the constraint through energy efficiency and demand-side management programs;
{2) building more generation capacity in the area limited by the constraint; (3)
building additional transmission capacity to either alleviate the constraint or
provide another fransmission path to enable more power to get to the area for
which the constraint is limiting; or (4) continuing to rely on the short-term

operating practices if other more cost-effective solutions are not available,

DOES ITC’S PLANNING PROCESS CONSIDER NON-TRANSMISSION
SOLUTIONS TO MITIGATE TRANSMISSION CONSTRAINTS?

As an independent transmission-only entity, ITC provides transmission solutions
to mitigate transmission constraints. However, non-transmission solutions (e.g.
demand side management and reconfiguration of load on the lower voltage
systems) may be identified by others and considered in MISO’s ‘open and

transparent planning forum and therefore in ITC’s planning process.

IN YOUR OPINION, HOW WELL DO THE ITC AND MISO PLANNING
PROCESSES WORK TOGETHER?

These processes work well together and are integrated appropriately. They also

bring together a good aggregation of core competencies. MISO is not designed to
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have the in-depth knowledge, data, and experience that local Transmission
Owners possess aijoﬁt their own systems, This expertise is a key driver behind
each project propdsed by Transmission Owners. MISO, however, is in a better
position to coordinate and facilitate the extensive MTEP processes.

PLEASE PROVIDE EXAMPLES OF WHERE ITC’S TRANSMISSION
PLANNING BROUGHT CUSTOMER BENEFITS.

The Jewell to Spokane Project, which is located in southeast Michigan, is a good
example of how a relatively small investment in transmission resulted in
significant cost savings to customers by relieving transmission constraints. The
project consisted of: (1) a new 13-mile long 230 kV transmission circuit; (2) a
345-230 kV transformer installed at Jewell; (3) a 230-120 kV transformer
installed at Spokane, and (4) approximately 2.9 miles of 1431 ACSR conductor
installed from a tower position to Jewell Station thus creating a new Adams-
Jewell 120 kV circuit. The Project had a one-time cost of $10.2 million, It was
determined that this investment was reasonable in light of the economic
efficiencies this project brought to the overall grid. The economic benefits
metrics used in this analysis resulted in estimated annual net benefits of over $60
million.

Likewise, ITCMW is in the process of constructing a new 80-mile 345 kV
fine in Iowa intended to improve reliability in eastern Iowa and improve market
efficiency by reducing transmission congestion. When completed, the Salem-
Hazelton transmission line will connect ITCMW’s Hazleton Transmission

Substation in Buchanan County, Iowa to ITCMW’s Salem Transmission
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Substation in Dubuque County, Iowa. The Salem-Hazleton Line was modeled in
20006 as a solution to transmission constraints in éasterﬁ Iowa in MISO’s Eastern
Iowa Study. MISO found that the construction of the Salem-Hazelton line would
reduce annual load and production costs by approximately $108 million. The
total capital cost of the line is currently projected to be $123 million, which will
be collected over the 60-year depreciable life of the line. The need for the line was
recognized for several years prior to 2006 but was not built until after ITC’s

acquisition of ITCMW.

CAN YOU PROVIDE AN EXAMPLE OF HOW ITC ALSO PLANS ITS
TRANSMISSION SYSTEMS TO ADDRESS TRANSMISSION NEEDS
IDENTIFIED IN REGIONAL AND STATE PLANNING PROCESSES?

Yes. For example, ITCT is making a significant investment in Michigan’s high
voltage electric grid by developing a new 140-mile transmission line and four new
substations which, taken together, will help increase transmission system
reliability, reduce system congestion, provide more efficient transmission of
energy and serve as a “backbone” for future interconnection of new generation
sources.  MISO approved the Thumb Loop Project as the first Multi-Value
Project (“MVP”) with regional benefits beyond just the accessing of new
renewable generation. ITCT has received siting approval for this project and
currently is undertaking construction activities.

In addition, on December 8, 2011, ITC received approval from MISO to

construct portions of four other MVPs. The portions of these projects that ITC
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will build, own, and operate will be located in ‘parts of Towsa, Minnesota, and
Wiscoﬁsin.

Finally, ITCMW has been upgrading the existing 34.5 kV S};stem to a 69
kV system in lowa. The 34.5 kV lines primarily serve rural Iowa and the age,
condition, and limited capacity on these lines limits economic development in
rural communities. ITCMW is committed to upgrading the 34.5 kV system so
portions of rural Towa can effectively connect ethanoi and other biodiesel plants
which typically locate in these areas, thus advancing state and local economic

development.

DOES ITC HAVE ITS OWN STAKEHOLDER PROCESSES FOR
SOLICITING AND SHARING PLANNING INFORMATION?

Yes, ITC considers its stakeholder engagement to be as important as the
aforementioned ITC system performance objectives for planning. As such, ITC
also has its own regulator and stakeholder processes for planning purposes in
addition to the MISO stakeholder processes.

For example, ITCT, METC and ITCMW hold meetings with regulators
and stakeholders where ITC presents its views on system planning, detailed
descriptions of capital plans, load forecasts, rates, and a general review of the
regulatory environment. With respect to planning, these meetings are intended to
give stakeholders details of ITC’s project plans, keep them apprised as to what
ITC will be submitting for MTEP consideration, keep them informed on the need
each project is intended to address, and inform them of emerging planning issues.

The meetings also are used to solicit feedback from regulators and stakeholders
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inchuding retail reguIators, large retai'l industrial customers connected at
transmission level voltages, electric cooperatives, municipal utilities, community
leaders, marketers, generators, load serving entities, business groups, legislators,
and energy advocacy groups.

ITC also makes an exira effort to keep regulators and policy makers
informed and aware of emerging planning issues. For example, ITC meets
séparately with regulators to discuss its plans for transmission devcioﬁment, to
share ideas about transmission issues, and to gather input from the regulators’
perspective. In fact, as described by ITC witness Mr. Thomas Wrenbeck, ITC has
dedicated individuals in each jurisdiction responsible for meeting the needs of
regulators, including soliciting input and providing information on transmission
plans.

Likewise, ITC also has a dedicated “Stakeholders Relations” group.
Among its other duties, this group works with ITC planners to facilitate one-on-
one meetings with affected customers, stakeholders, and regulators. ITC witness
Mr. Thomas Wrenbeck provides a more detailed description of this group in his
testimony,

Further, ITC’s planning group participates in industry forums established
to discuss and consider transmission needs. For example, the State of Michigan
initiated a “Capacity Needs Forum,” under which I chaired the Transmission and
Distribution Group, where meetings were held with transmission-dependent

utilities and state regulators to discuss transmission and distribution issues.
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Q31.

HAS ITC BEEN SUCCESSFUL IN CONSIDERING THE NEEDS OF
INTERCONNECTION CUSTOMERS?

Yes. ITC works to interconnect new customers and generation efficiently,
economically, in a timely manner, and to design and plan transmission that meets
customer needs. Given ITC’s sole focus on transmission, its operating
subsidiaries have the time and the resources to sit down with customers or
generators wishing to interconnect and walk them through the MISO
interconnection process. In part, based on these practices, I'TC has had significant
success in interconnecting new generators to its transmission systems. ITCMW
alone has interconnected over 16 new generators in the last four years, adding
approximately 2,150 MW of energy production capacity to the grid.

HOW DOES ITC ENSURE THAT THE ITC PLANNING PROCESSES
RESULT IN PRUDENT TRANSMISSION PROJECTS?

ITC actively participates in the MTEP process, which is a FERC-sanctioned

process for reviewing and approving projects. The MISO planning forum is a

 transparent and participatory process, which, as described above, allows for ample

opportunity for input from regulators and stakeholders including transmission
developers and customers, Within this process, anyone is free to introduce
alternatives to a proposed transmission project. MISO conducts its own review of
proposed projects and will inform the sponsoring operating company and
involved stakeholders of any concerns. Projects are evaluated based on modeled
reliability improvements, estimated costs, performance using MISO-specified

economic metrics, and assessed ability to meet public policy objectives. MISO
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also determines whether correcting a constraint in one area of its region could
impact transmission congestion in another area. In some cases, MISO may
propose another alternative for improving reliability or relieving a constraint that
it believes is more economic or effective. When differences arise, the
transmiséion planners at the MISO member company and the planners at MISO
often will work together to develop a collaborative solution to an identified
problem. If a solution cannot be agreed upon, MISO makes the final
determination as to what project should be proposed for inclusion in Appendix A
to be reviewed and voted on by the MISO Board of Directors.

As described above, ITC also meets regularly with affected stakeholders
and regulators. This provides another opportunity to identify system needs and
discuss optimal solutions for those needs, ensuring efficient coordination between
the transmission and distribution systems. Moreover, almost all jurisdictions have
siting processes for infrastructure such as transmission. This provides yet another
forum and means to discuss ITC’s proposed projects

Further, given ITC’s commitment to professional integrity, as well as
ITC’s status as a FERC-regulated utility, it is incumbent upon ITC to advance
only prudent projects. ITC’s reputation and credibility would be seriously harmed
if it proposed inappropriate or imprudent projects. As testified to by ITC witness
Mr. Joseph Welch, ITC is unique in the industry as an independent, transmission-
only utility. The merits of the independent transmission business model and the

future role it will play in the U.S. utility industry rests very much on the
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company’s performance and the extent to which ITC’s business model is shown
to be desirable for customers.

Finally, ITC has grown its business, in part, by acquiring other
transmission systems from existing vertically integrated utilities that ultimately
become its customers and stakeholders. If ITC developed a poor reputation due
to its unwillingness to comply with the wishes of affected regulators and
stakeholders in its current jurisdictions, growth by acquisition would be

impossible.

V. TRANSMISSION PLANNING ON THE ENTERGY SYSTEM
POST-TRANSACTION

WILL THE NEW ITC OPERATING COMPANIES PARTICIPATE IN

THE MISO PLANNING PROCESS IF THE TRANSACTION IS
APPROVED?

Yes. Participation in the MTEP process assures that projects identified by the
New ITC Operating Companies® will be integrated and consistent with the plans
of other transmission entities within the region. Further, it ensures that projects
are consistent with the needs of the existing and emerging energy markets in the

region served by EAI and the other Energy Operating Companies. It also provides

® The term “New ITC Operating Companies” refers to the newly created operating
companies that will own electric transmission assets as part of the ITC Holdings Corp.
corporate structure. The New ITC Operating Companies will be a direct subsidiary of
ITC Midsouth LL.C, which in turn will be a direct subsidiary of ITC Holdings Corp.
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a forum for those projects to be vetted in an open and transparent process

inclusive of interested stakeholders.

YOU HAVE DISCUSSED HOW ITC INTERACTS WITH THE OMS AS
PART OF ITC’S PLANNING EFFORTS. CAN YOU PLEASE DESCRIBE
HOW THE NEW ITC OPERATING COMPANY WOULD EXPECT TO
INTERACT WITH THE E-RSC IN ITC’S PLANNING PROCESS AFTER
THE TRANSACTION?

ITC witness Mr. Joseph Welch addresses this issue directly, but my understanding
is that JTC has committed to support retention of the ERSC’s existing authority
over cost allocation and the construction of transmission upgrades for the five
year transition period after EAI and the other Entergy Operating Companies join

MISO.

DO THE ENTERGY OPERATING COMPANIES HAVE AN
ESTABLISHED EXPANSION PLAN FOR THE TRANSMISSION
SYSTEM?

Yes. The Entergy OASIS website posts various documents relating to
transmission plans for the Entergy Region. One of these documents is the current
Construction Plan (“CP”). The CP also considers the needs of the transmission
system over a five year period. The Entergy CP may contain more than
reliability-driven projects. The latter portion of this document is the Year 6

through 10 projects, referred to as the Horizon Projects (“HP™).
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A,

Q36.

Q37.

HAVE YOU REVIEWED THE PROJECTS INCLUDED IN THE
CURRENT ENTERGY CP?

Yes. ITC will consider the projects in the current Entergy CP. As ITC witness
Mr. Joseph Welch explains, ITC would generally expect to complete any in-
progress transmission projects, as well as follow through on near term planned
projects in order to make sure that none of the New ITC Operating Companies fail
to meet any reliability requirements. Likewise, Mr. Welch explains that ITC
would not want to disrupt any established project schedules, or fail to honor any

then-existing contractual obligations.

WOULD THE NEW ITC OPERATING COMPANIES LOOK BEYOND
THE CURRENT PROJECTS IDENTIFIED IN THE CURRENT

ENTERGY CP?

Yes. Once the Transaction closes, the New ITC Operating Companies will
engage regulators and stakeholders through processes similar to those described
above, to help us determine the future needs of the transmission system in the

Entergy footprint.

FROM A TRANSMISSION PLANNING PERSPECTIVE, HOW WOULD
THE TRANSACTION ENHANCE CUSTOMER BENEFITS BEYOND
WHAT COULD BE ACHIEVED THROUGH MISO MEMBERSHIP?

MISO has been very successful in implementing FERC’s open access policies in
its current footprint. 'This success, coupled with the growth in competitive
wholesale markets, has led to improvements in economic dispatch of the grid by
increased usage of the grid at a time when more investment in, and expansion of,
the grid is critically necessary. As the Entergy Operating Companies seek to

move into MISO, with its efficient, transparent, and successful regional energy
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market, the demands placed on the transmission system for the Entergy Region
likely will increase, along with market transactions, MISQO has no ability or
mandate to undertake the construction of transmission facilities to meet the
demands of the wholesale market, Instead, the member Transmissién Owners
must plan, attract the necessary capital, and build the transmission facilities
approved as part of the MTEP. Further, as 1 previously testified, MISO generally
uses a bottom-up stakeholder-driven process in which the Transmission Owners
address deficiencies and explore the opportunities on their own systems.
Transmission Owners identity altemnatives to solve any deficiencies and capture
economic opportunities by recommending projects to the MISO for inclusion in
the MTEP. Typically, if a project is not brought forward by a Transmission
Owner, regulator or other stakeholder, it is less likely to have the necessary study
and development required to be considered in the MTEP planning process.

ITC’s singular focus on maintaining, operating, and enhancing the
robustness of the transmission grid is essential during this time when the Entergy
Operating Companies are planning a move into the MISO market and use of the
grid for market transactions is likely to increase. ITC has the expertise, resources,
and capital to plan and construct the needed investment. Moreover, ITC’s
independence assures that market participants, regulators and stakeholders have
confidence in how the system is planned and that an open and transparent
planning process is utilized.

Likewise, ITC has no internal competition for capital across functions or

operating companies, so the New ITC Operating Companies will have capital
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available to make the necessary investment. ITC’s regional approach to
transmission planning will also facilitate enhanced deliverability of generation
throughout the region to provide economic sources of energy for its customers or
advance policy goals of the retail jurisdictions it serves. In that regard, the New
ITC Operating Companies will plan and build transmission to improve the overall
efficiency of the market and to enhance economic dispatch at the RTO level,

DO YOU ANTICIPATE THAT THE ORGANIZATIONAL STRUCTURE

FOR ITC’S PLANNING GROUP WILL CHANGE SUBSTANTIALLY IF
THIS TRANSACTION IS APPROVED?

No, I don’t anticipate that the organizational structure will change substantially.
We are still in the process of determining the post-fransaction organizational
design. However, I anticipate that I will continue to report to the Executive Vice
President and Chief Operating Officer, that the Planning functions for the newly
created operating companies will also report to a high ranking executive officer
(likely Mr. Richard Riley), and that the overall positions and functions will
remain the same (i.e, we still will have Managers, Principal Engineers, Senior
Engineers, Engincers, Associate Engineers, Economic Analysts, Programming
Analysts, and Engineering Technicians functions). Importantly, as described in
ITC witness Mr. Jon Jipping’s testimony, ITC’s New Operating Companies will
employ an organizational structure that augments the performance accountability
of a traditional line reporting structure with corporate-level governance and
oversight for the Operations, Planning, Engineering, and Asset Management

functions.
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Q39. WILL END-USE CUSTOMERS BENEFIT FROM ITC’S APPROACH TO

A,

TRANSMISSION PLANNING IF THIS TRANSACTION IS APPROVED?

Yes. For example, because ITC is independent and has no generation affiliations
with competitive interests, developers are comfortable sharing their generation
plans with ITC. 'This open communication was key to the transmission planning
that resulted in the Thumb Loop and GPE projects described above. ITC belicves
its GPE project, based on a regional approach to planning, helped advance the
regional planning process and ultimately resulted in several MVPs being
submitted to MISO for consideration.

Likewise, ITC’s independent business model has allowed it to successfully
participate in statewide and federal initiatives to consider transmission
development. For example, in Michigan, ITC was an active participant in the
Michigan Wind Working Group, which served as a technical committee for the
Michigan Public Service Commission's Michigan Renewable Energy Program.
Goals of the Wind Working Group included continuing efforts to inform and
educate the public, farmers, businesses, institutions, and political leaders about
wind energy opportunities as well as providing forums and assistance to foster
wind energy development. In years 2008 through 2009, the group considered the
transmission needs for various locations of wind generation across Michigan,
which ultimately Ied to the identification of Michigan’s Thumb Loop project.

Similarly, when the carbon dioxide emissions standards were being

considered by the Environmental Protection Agency, at the request of various
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stakeholders, ITC’s independence allowed it to lead a study effort that considered

the ftransmission needs in Michigan associated with various generation

requirement scenarios driven by the new standards,

The processes ITC will use to value potential upgrades are intended to

find and appropriately size beneficial transmission investments in order to,

amongst other things:

o enhance customer reliability by improving the transmission system’s
ability fo serve load through upgrades that increase thermal capacity
and keep the system within acceptable voltage, stability and short
circuit limits as well as improve storm hardening and create additional
paths for generation to reach load;

o increase economic efficiency of the overall grid such as

reducing energy costs by removing transmission constraints
that cause congestion and must-run commitments, particularly
during challenging load, outage, and market conditions;

reducing resource adequacy and operating reserve costs by
decreasing system congestion and reducing the need for
isolated areas to hold additional reserves and by broadening the
pool of generating capacity that is accessible to meet resource
adequacy requirements;

reducing transmission line losses, resulting in less generation
being needed to serve peak load;

facilitating the development of competitive wholesale energy
markets by increasing access to competing generation sources;

o improve optionality for utilities at a time of significant uncertainty
with regards to new environmental regulations potentially impacting
fossil-fuel-fired generation; and

o ensure adequate transmission capacity to advance state and federal
policy objectives.
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1 Q40. DOES THIS CONCLUDE YOUR PREPARED DIRECT TESTIMONY?

2 A, Yes.
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ITC’S Planning Department Chart
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the plamning engineer in making capital project andfor eperating solution proposals for
anticipated system needs.
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ITC Midwest Transimission Planning Criferia 100 BV snd Above
May, 2012

1 Goal

This document describes the criteria to be used in assessing the reliability of the TEC Midwest
transtaission (100 kV and above®y system. This ransmission plaming criteria Is intended to
resnlt in an ITC Midwest transimission systemn that econonically and reliably allows our
Trrnsimission system cusforuers to serve load from generation of choige,

.2 NERC & MRO Reliability Criteria
ITC Midwest adReras to the NERC Reliabilily Standards and the MRO Standards,

In Table 1 of the NERC TPL. Standards (TPL-001-0, TPL-002-0, TPL-003-0 & TPL-004-0), four
cafepories of conditions have been defined as follows (BLG is single Tine ground and 3¢ is three
phase):

2 Por these critetin, this iehudes transforiners with 2 Jow side volfage vating sbove 100 £V,
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Tabile 1 Transmission System Standards — Normal and Emergency Condifions

Caltgary Conlingencits Sysietn Lizins or Impatis
fresd y Systen Stabia and bol¥ Themal N e
Toiriating St‘;nﬂ:ﬁmi(:nmmgzmy a1 Vg ge Edusite veithls LoofDemmder Contalled b L0 g
ALY Avplestis Raling Fiom Tropfiess =
ot m;gmu Al Facdlithes §2 Sevize Yo o Ko
Singie Lase 30 Ground (514G or 3-Fhase
4 (353% Truld, with Yoreal Cleariag: N
Evert resofting b e 1. Gemapsint Yes 1ot Ho
tore 572 Singie 2, Trsmssofesion Citrysc Yes s ¥a
Y Taeneformss Yes B Mo
Taas ¢f an Elavsent wateout Fanlt Yz Mot Wo
STngle Fote Hioer, s mat Clenwig™ ) . -
4. Shugle Pale ide) Line Yes o o
ELGEau, wiih Rettl CHansgs
Evcoliy e b 1.Bus Section Tes PramedContolled Yo
thelor of fupormon &, Breaku {fa32uce o1 inweamal fodlh tet Tl Controlied’ Ho
R T 73} = e Thawg,
Bnteral Syveen AGirinsants, ddiwed
by eaotber SLA eo 30 Foodr, witk
Honal Chring™
1. Category BeBI, B2, B3 or B4} Yo Flapedf Contrpledt Ha
COmMZTLY, M Ayshim
agiushzeniy, foliawed by arolier
Caregery BIBL, B, B3t B
takbmeensy
B‘rp}lu. Biact, wik cornmat Glearlnz.
* %w:Em &iﬁ%ﬁjﬁfﬂw oL Yes Flazed! Controlied Yo
5, Apy teo ciilis of A 2rt
mﬂ&?&‘fm? 2wty Tes Blarmed Contzolled’ o
B F;:IL with Delsyed Ciraring
s oletly
g‘ ;k& eaker ot frotetiion sysitm Yes Phtsed Contritied® o
£. G 1
enemier Yes Flonued ContoDed* %o
7 Tesniforasy
& Tansosdusion Cittedt Yae Puwned’ Controfled’ Hq
¥ Bus Seetlon Yes Phised! ComreBad’ Ha
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ITC Midwedt Transmission Plauning Critesia 100 ¥V and Above
May. 2012

_ The folowing requirements are specified in the MRO Standard TPL-303-MRO-01 Systen
Performance.

Table 2 - MRO System Performance Talile’

NERC Catsgorias Translent Rotor Angle Osciation
Voltage Damping Ratio Limits
Daviation
Liinits
A Nothing In addition fo NERC Requirements
B (See Notes 2 Minimum 0.70 Not to bis less than
and ) pou. et any bus. | 0.0081633 for dislurbances
{Sew Note 5} with Teulls or loss than
00167660 Torfine trips,
{(Sea Nota 73
C (See Notes Z, hininum 0.70 Mot io be less ihan
3, and 8) p.u. &t any bus. | 00081633 for disturbances
{Sea Note 5) with faults or less than
G.0167684 for line irips.
{See Nota 7)
D {Ses Notes 2, Nothing In addition fo NERG Requiretments
3, and 4)

Notey:

1. The MRO System Performance Table including the notes applies to the fhitial transfeat period following the
confingency {(np to 28 seconds) and the post-distuibumcs period (20 seconds 1o the end of e allowed
readfustsent period ay described 1 MRO Reglonal Retinbility Standard TPL-503-MRO-0]_REL 4L

b

The following sunumnrizes fie antomatic and manua) readjusiments that are pennissible for all NBRC Cafegory
B disturbances,

A, Generation adjustments - Reducing or ftereasing generation while keeping the units on-ine or by bringing
additional waits on live. The amionnt of generation change is Bmited 1o fhat amotint that ean be
accomplished within the allowed readjustment peried. Dite consideration shall be given fo-start up time
nnd famp rates of the units

B. Capacitor and reactor switching - The munber of eapacitors and rectors which may be switched it limited
to (hose which coulil be switched during the allowed readjustment period. This includes those capacitors
nnd reactors that would be switched by aatomarie controls within the samepariod.

C. Adjustment of Load Tap Changers {LTCs) fo the extent possible within the allowed seadjustiment perioad.
This ineludes both LTCs which would automafically adjust and those vnder operier conirol wlkch could
be adjusted within the aliowed readpustnient perod.

D. Adjustment of phase shifters fo the extont possible within the allowed readinstmsnt period.
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The following requirenments are specified in the MRO Standard TPL-503-MRO-01 System

Perforsancs,

Tahle 2 - MRO System Performance Table

MNERC Calegories Translent Rotor Angie Osdlilation
Voltage Damplhg Ratie Litnits
Deviation
Limilts
A Nothing In addilien to NERC Requirsmenis
B (Sea Notes 2 Minlmum 0.70 Not to be less than
and 6} pAL at any bus. | 0.0081633 for dislutbances
{See Note §) wiih faulls or less than
0.0167660 for iine trips.
{See MNote 7}
C {See Notes 2, Minimum 0.70- Not to be lesg than
S, and B) P, atany bus, | G.0081632 for dislurbances
{Ses Note &) witht faulfs or less than
0.97167660 fof line ftips.
{8ee Note 7)
D (See Notes 2, Nothing In addition to NERC Reduiremants
3, and 4}

Notes:

1. The MRO Systemn Pecformance Table including the notes applies to the fhitial irmnsient period following the
contingeney (up 1o 20 seeonds) mud the post-distubance peciod (26 stconds to the end of the allowed
readjustment peried as deseribed iz MRO Regional Refiability S1andard TPL-503.MRO-01_R1.4).

2. The following stmmarizes the antomatie and maimad resdinstments that are pernrssible for alt NERC Category
B distucbances.

A, Genemtion adjustinents - Reducing or increasing peneration while keeping the units en-lineor by bringing
=dditional nnits on fine. The emown of generation change is limited to that sinovnt fhet can be
accomplished willin the allowed readjustment period. Duie consideration shell be given to stat up fime
and ramp vates of the vnits,

B. Capacitor and reactor swiiching - The pumber of capneitors and reactors whicl may be switehed is Jimited
1o those whick could be switched during the atlowed readfustinent period. This includes those capacitors
and reactars that wotld be switchied by eutomatic cortralz within the same period,

C. Adiusiment of Losd Tap Changers {LTCS) to the extent gosstble wifiin the sHowed stadjustment pesiod.
This includes both LTCs which would awlomasticaily adjast and those under operator vontrot which could
Be adjusted within the allowed readinstment period.

. Adjustment. of phase shifters to the extent possible withitn the allowed readfustment pevied..
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T Midwest Tronsiission Planning Critedia 100 KV and Above
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The following requivements are specified in the MRO Standard TPL-503-MRQ-01 System
Perfonnance.

Table 2 — MRO System Performance Table'

NERC Catagorles Translent Rolor Angle Ostlliation
Voltage Pamping Rafio Limiis
Deviation
Limits
A Nothing In addillon 1o NERC Regurements
8 (Sew Notes 2 Minimum .70 | Notlo be fess tian
and 6} p.0. at any bus. | 0.0081633 for dishurbances

{See Note 5) with fauts or less then
0.0167680 forline tips.

{See Note 7%
G [Ses Notes 2, Hinimum 0.76 ot to be less than
3, and 6} p.au.atany bus, | 0.6081633 for distrbances
{Sae Note 8) vithifaults or less than
0.0167880 for Jine tips,
{See Nofe 73

D {Ses Notes 2, Nothing in addition to NERC Rejorements
3, anct 4)

Mees:

1. The MRO System Performance Table including the notes zpplies to the initial vansient pesiod following te

contingeney fug to 20 seconds) and the pott-disturbance period (20 seconds 1o the end of the allowed
readfustment period oy deseribed in MRO Regional Reliability Standard TPL-503-MRO-01_R1.4).

2. The following sunmarizes theautomatic and mamval readjusiments that are permissible for 2l NERC Calegory

B disturbancas.

A, Generation adjustmients ~ Reducing or increasing generstion while keeping the units aueline or by bringing

additionnal units o line. The amownt of generation change is Hingited to.that snouat that ean be

accomplished within the allowed seadjustmient pedod. Dute considerstion shall be ghven to stastup fimie

and ramp rates of the units,

B. Capneitor and reactor switchiog - Flie smmber of capacitors and reactors-which may be switched is Fintited
to those which coulid be switched during the allowed readjusiment pesfod. This ineludes trose capacitors

and reactors that would be switched by antomatic conirols within the same period.

C.  Adjustinent of Load Tap Changers {LTCs} fo the extent possibile within the alfowed readfustiment peried.
Thas ineliudes both LTCs which would antomatically ndiust and iose under opérator control which could

be adjusted eithin the allowed readjustinent pedod,

D Adfustnent of phase shifters fo the extait possible within the allowed readiustunent period.
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E.  Aniucrease or decreass to the flow on BVDC facilities to the extent possible within the allowed
rendfusiment. period.

F. Generstion refestion to the extest possible within e allowed readivstment peried. Shall not exceed the
nosmal operating reserve of the generation raserve sharing pool to whizh the MRO Mewber balongs or of
the MRO Member itself if the MRO Member sell-provides generaiion reserves,

G. Trangnission reconfiguration - Automatic and operator initinfed tripping of irusmission lines or
wensformers (o the extent possible within the allowed readjusiment pexiod.

H. Automatic or manual fripping of Tntesruptible Josid or curatlment of or pre-determined redispatehing of
Pirm Peint-to-Poin{ Transimission Service fo fhe extent possible within the allowed readjusiment periad.
Curtafiment of Firm Tharismission Serviee within the readjustment pariod i penuitted only-to prepaze for
the next contingeney,

The following addiionsl rendjustment may be considered for alf NERC Cutegory C contingenciss,

A, Automaiic orminsyual teipping of firnt Network on Native Load ot curtaihnent of o predesrinmed
redispateliing of Firm Tratsinission Service to the extent possible within the allowed readjustment perdod.

The following additional readfustments mey be considered for sl NERC Celegory T contingensies,

A, Planned aadior conteotled islanding - Astomsiic vaderfrequency load shedding, as specified i NERC
PREC-006+8, i pesmiitfed to arvest declintny frequeney and gencration rejection is peemitted to arrest
inoreasing frequesicy in orderfo assure continved operation within the resulting slands.

B. Auwomatic nadervoltage foad shedding is pammissible to mrest declining voltages and prevent widespizad
voltage collapse,

‘Tlie voltage of 0.7 per unit is the point at which load dropping begins to eecur due to niotor contactors dropping
out and induction motors stzlling end atso fhe point-whess seastiive (powwdr clectronies) begin to drop out.

Appuent fapedance transient swings into the inner fwo zones of disfance selays are unacceptable for NBRC
Category B disturbatices, unfess documentstion is provided shiowing the actual relays wilt nof trip foj the-svent.
Apprrent impedance transient swings into the inner two zones of distancs relays are unaeceptable for NERC
Category C disturbances, unfess dotwmentation is provided that demonsteates that a relay inip will not result fa
nstability ncluding volage instabilify), wncentrolled sepnratian, or cascading ontages,

Damping is regudred dusing the ftitial fransfent perdod following the disturbance {op to 26-seconds), The
machine rotor angle dasuping ratie is determined by approprinte-modal analysis {for example. Proay analysis),
Altematively, the Rofor Angle Oscillation Danyping Factés: or Sucesssive Positive Peak Ratio (SEPR) dan be
cnleutated divectly fronm the rofor angle, whers flie-rotor angle response alloavs such direct calcnlafion. Fora
disitrbance with & falt, the SPPR munst be less than 0,95 or the damping: Factar must be greaterthan 5%. Fora
disturbance without & fanlt, the SPPR must be lesy than 0.96 or{lve dunplog faetor nyust be greater than 10%.
{The SPPR criferia were chosen to define positive rotor angle damping for study parposes in MAPP, The Rotor
Angle Oscittation Damping Ratio Limits were derived from the SPPR eriteria}
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TFC Midweest Transmission Planning Criteria 100 KV and Above
May, 2012

3 Introduction to ITC Midwest Planning Criteria

This planning criterig mannal sets down the planning puidelines used fo deterniine system needs
and justify niedifications to the transtnission system. This manual defines and expilaing the
cutrent plamning criteria and will be reviewed and updated as required.

The planning criteria contained in this manual are, it general, to be vaiformly lerpreted and
utilized in the testing and planning of the transmission system uriless some deviation is justified
a5 a result of special, economical or uisual considerations. Such instances siioukd not
necessarity be considered to conflict with this criterion or fo justify revising the criferin, but
should be recognized as unusual and special cases. The reliability impHeations of all such
devigrions shiall be quanified o the extent possible or otherwise gualified sufficiently to ensire
minimal relinbility impacts. The planning criterda in this mannal ave guidelipeg 1o assist the
planning engineer m making capital project andfor operating solution proposals for anticipated
system needs.

Planuning for the transnission system is intended to provide a network capable of fransnitting
power between genernting sources and loads. The ITC Midwest system is wiilized by various
generation sources and Joad throughout the Eastern Interconnection vis Network Integration
Transniission Service or various other forms of Transmission Sexvice, The implementation of
the projects and operating solutions identified by application of this planning criteria shall result
inn a ITC Midwest system for whitch the probability of inftiating cascadirg faflures is very low,
The system sirould also provide operafing flexibility including, but not Hmited to, allowing
mainfenance oufnges. Non-consequential loss of Ioad may be tolerated for exfreme
cortingencies,

In meeting the above abjectives, the planning engineer must yecognize the present state-of-the-
art with regard t0 equipment, construction practces, scheduling and the practical needs of
operating the electrical system. ¥t must be recognized that thesal overloading ¢an shorfen the
equipment life and lead to sudden fallares aiid that abnormal voltages can also cause equipment
failures andfor voltage sensitive equipment to be affected. The planning engineer also needs t
be cognizant of intaigible considerntions, such ay the social and political inplcations of his
work as well as visual and ecological effects. In puticular, one social implication that the
platming engineer needs to consider is the socini benefit of the loads beiig able to aueess the
most economical generation availablé. Many of these elements cannot be guided by exact miles
and the engineer's judgment must be factored into the proposed projects, In sunumary, the
material gathered i (his mamal is infended fo provide basie systen: planning guidefines. The
plaiming enginesr, however, must stifl apply ingennity, experience and judoment in order fo
develop projects whicl lead 1o-an economic and reliable power system and supports the access to
economical generafion. Where judgiment is used, it should be recognized as such and
decumented so as to be part of fhe record for future planning.
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4 Thermal Loading and Voltage Planning Criteria

4.1 Description

The transmission system is used to transinif power ant energy from iterconnected genetation
plants fo interconnected loads. Some of the generation mnd load that utilize the ITC Midwest
system are got divectly nterconmected with the ITC Midwest system but are part of the Jarger
interconnected grid and wtilize the ITC Midwest system through its ties with neighboring
systems,

4.2 Design Considerations

The ITC Midwest systen: should be designed snich tliat foreseeabls srormat and contingency
condifions do not result in equipment damage-or in exceeding dcceptable loss of load (see Table
3~ ITC Midwest Planning Critexia for allowable load loss by contingency ype). Planning
stuehies are to be carried] ont for projecied.annual peak systen: load conditions, but the planning
criteria also fiolds Tor joad Jevels less than annual peak, Additionally, the planning criferia
evaluates projected shutdown conditions (a single element shutdown plus a single olement forced
ottt} af . lower Joad level.

The ITC Midwest system will be planned to be within ity thennal capaeity, to rensin stable, to
be within equipaient shost cirenit capabilities, and fo be wilin accepiable voltage Himits while
meeting projected needs of users of the transmission system. These needs may be commmiticated
by reservations on the transmission system includhig netwosk service or through other
nrechanisms,

Studies o determine {ransniission needs for a given power plan will be based on the maxinum
reasonable expected generation oufput from that plant and adverse, bud credible, dispatch
scenarios for otlier nearby generation.

MRO models ave typically used to evalvate system performance for compliance with the NERC
TPL Standards, Details of model development can be found in the MRO Model Building
Manual.

For those conditions and events (hat do got meet the performance reguirements of Table 3 - ITC
Midwest Planning Criteria, corective plans involving capital projects will be developed.
Operating gnides will ouly be used as jnteriin solutions, prior o completion of system upgrades,

4.3 Project Proposal Guidelines
Project proposats will be submitted if one or more of the following guidelines are met,
# Replacement of equipment which is wnsafe to operate andior presents  hazard, This
includes projects required to réplace Mterrupling devices thet could be subjected to fanlt

enrrents whiclr exceed iromentary orinfervupting ratings, as well as projects requited to
replace equipment that periodic maintenance tests have shovn to have incipient fatlure,
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Replacement of equipiment fhiat presents a costly maintesance burden. This includes
projects reguired to replace squipment that periodic maintenance tests have shown
Increasing economic costs 10 maintain for reasons such as that egquipmesns fhat is, or s
becoming, obsclefe,

Interconnection of reasenably documented new customers of commifted increases in load
ar exishing customuer stations. Related projects shovld be proposed if one or more of the
plaiining criteria are violated.

Relocation of ITC Midiwest fucilities on public-property as requtived by federal, state,
county ot local governmental units. Other requesis for relocations are to be dene only if
the requestor fias contiacted to pay for the refocation or if economic justification exists.

Repair, rebuild or replacement of equipment which Iias fafled,

Repnir, rebuild or replacement of facilities meeded to provide accepiable reliability. This
inchudes facilities which duce to design no Jonger provides accepiable reliability andfor
faciities in which normal maintenance is not effective to maintain reliability due to the
overall condition of the facilities.

Requiremenis fo pmiitain spare cquipment {o a level sufficient to provide timely
replacements for normal faflure rates.

Miligation of instances with violations or projecied violations of the planming criteria.

Purchase of corridor, station and/or substation sites as neeced Tor other projects,
Approved properfy purchases can also be associated with reasonable expected future
naeds.

Reasonable future conditions such as load growth, changes in regional and intervegional systenm
flow pattems and fidure generators must be considered when developing prajects. The goal is fo
develop p vobust (ransmission sysfem today which can be sfficiently expanded io reliably and
econoniically acconunodate tormorrow’s foad and generation pattersis.

4.4 Voitage and Facility Loading Criteria

4.4.1 Generally Applicabie Criteria
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Table 3 - ITC Midwest Planning Criteria

NBRC Altowable Ratirigs ‘Load | Minimum | Maximum

Description Category | Load Loss Used © Le;'el Vc;ﬁ?t & V%fie? e
System Normal A none normal 100% 85% 105%*
Single Generator 51 none emergeney | 100% a5%? 11095
Single UG-Cabls B2 none? emergency | T00% % 110%+
Singls OH Line B2 none* smeigoncy 108% G3%! 1ot
Single Transformer 83 none* emergency | 100% 935! 110%H
Bus Saction o nona™E epwrgency | 100% | o3l okl
Circuit Broaker 2 fnong*s emergancy | 100% qand 11t
81, B2or iy
Shutdown + Confingency B3 none*¥ amergency 6% 93% 110%*
Doutie Crouil Tower ! <5 none ** emergency | 100% 93%4 1509t
Double Contingenties ©

1. Afler First Contingency

{Priof to System Re. c3 none emergency 100% 43% 110%*

Adfustinent)

2. After First Conliagency ’ ] L

{Aiter System Re- c3 none nofmal 100% 5% H5%

Adjustment}

3, Afler Second

Contingency  (Priorle T3 none % smergancy | 100% 90% Hos!

SystenrRe-Adjustment}

4. Affer Sacond y L

Contltigancy (After 3 natig ™% sinalgenty 1 100% 93% 105%

System Re-Adjustment}

. ¢ . o, ng ne
Exiretnie Contingenciss {r no cascading |  emargency 106% cascating | cascading

a  Thersenay b some consequantial {oad tost in the event of the loss of o radial eirenit; a Wansformer in dirsctseries with
a radind ¢irenit or the Joss of o load Fad froma madial tap off of a-network circuit provided the load Yost was served
dureetly by the etiaged facility. .

b System Wonmal voltage lnits represent pre-contingenfaystem volfage Hmifs (SOLe) under nonnal systemn conditions,
Post-contingent system voltage Hndrs (SOLs} are smergency voltags findts under sbuormal of entergancy system
conditicns.

¢} 'Thenonnal zad emergency ratings are developed in accordanca with PWR-601 T Midwest Equipiment Theemal
Lol Ratrugs. The sormal and emergency rating sy be the same.

dy  The NERG Pleaniug Sturdards consider a single <ategory B event followed by operator intervention followed by
apother catesory B eventas a category Craventt, Action mustbe takesn within 30 ninmtes of initial disturbance, The
loss of fwo elenvents withont {ime betwesn for operator-action is inferpreted by-ITC Midwest to ba mare severe-than
catepory C and I treated liks an extrenss confingency.-

&} Al Nucglear Plant Intzcface Requirements (NPIR <) in the ITCMW footprint shafl be monitored and upheld, The nonual
and contingent DAEC 161 &V vollage requisement i5 o minitnum of 39,286 and a maximum of 104,145,

£ Thevoltage Himits Jisted are sdeady state voHage limits, Valtage control devices (e.g., lap changers, switched shuats,
it phase shifling transformers) should be se2 to contio} dusngthe analysis.

& These may be some Joad foss 1o a defined pocket of load &+ 2 dirett conseqnence of the systeat topology.

) The Lond Level thown ix-the maxisanm Joad level {in percent of the systen: peaky to-which this part of the criteria
shoufd be applisd. 1 is also valid at any load Jevel fess than that shown,

i} Any bwo cirowits of aanuliiple cirenit dowerline excludes manemission cirevits where muliiple ciscnit towers are-usei
over a cunmtlative distascs of | mile o fess it fengh,

1} Voltage must be resiorable to the Systeny Nonmal range after systent sdfustments. Acfion nust be takenwithin 30
minvtes of distutbance,

L} 1079 for 115KV buses.

I} Svsten studies should monitor at M1 System Nosmal Maxinnm Voltage,
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Tests should be applied as appropriate to examine the system’s susceptibility to voltage collapse.
The systent shonld be monitoved for voltage deviations greater thas 5%. The renctive reserve in
an area {comprised of “onused” reactive capability of generaiors or shunt capacitors) nay be
monifored in studies to identify possible voltage collapse scenarios. Low reactive reserves may
be an fdication of being near the “knee™ of the PV crarve,

‘When contingencies residf in buses being isolated from all sources of the same or higher voltage,
it 15 not considered a violation of the planning ciiteria for voltages on the isolated buses to be
outside the parameters of Table 3 - ITC Midwest Planning Criteria, provided that the voltages on
the padeshying systom are within acceptable limits,

Projects shonld be proposed if the loading on system elemenis (overbead conducteors,
wndlerground cables and/or station equiprient), mininme voltages, maximum volfages, or the
amount of load loss are ouiside of the applicable confingency category pavameters as set forth in
of Table 3 - ITC Midwest Planning Critexia for any reasonably expected generation dispateh
patters, or a dispatch {hat represent au average condition. Where prajecis are proposed for
additional dispatch: scemarios, their use will be justified and documented,

4.4.2 Shutdown Conditions

For foad levels at or'below the maximuom planned for load level with shutdowns (see Table 3 -
1T Midwest Plaming Criteria) it is expected that the shutdown of 3 single compoment would
result in element loadings and system voltage within nomal vanges. Further, it-is expecied that
coniingent loss of a component on top of the shutdown of a single component would result in
element londings and system voltages within emergency ranges,

There must be & sigaificant, confinnous thme during the yeds whent 8 system element can be
shutdown for inspection, maintenance, adjacent hezard andfor elementreplacement. Planning
stinchies must therefore evaluate the sysles untler shutdown conditions using the maxium
planned load level with shuidowns (see Table 3 - ITC Midwest Plauning Criferia). The
maxism planmed for load level with shutdowns should periodically be re-evalusiod to susure
that the applicafion of that criterion is consistent with the requirement of having a significant,
comtinuous time during the vear when a systent element can be shutdown for inspection,
maintenance, adjgcent hazard and/or element replacemant.

MRO sumimer off-peak models are typically used to evalunte system performance for shufdown

conditions, MRO detines summer off-peak (shoulder) load as 70% of swmmer peak load
contliions.
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4.4.3 Single Contingency Followed by Operator Action Followed by
Another Single Gontingency

The forced ontage of a single generator, transmission circuit (or portion thereof) or mansformer
followed by cperator interaction and then followed by another forced outage of o single
generator, fransmission circuit {or porfion thereof) or transformer is cansidered to be 4 NERC
Category C event. For these eveiits, NERC Reliability Standard TPL-003-0 requires all
renwaining system elements to he within applicable thermal and voltage lismits and also allows
load chedding. ITC Nidwest hay separated the allowable load shedding in the Standard info twe
categovies. In the first cofegory, load is shed via operator-inifiated actions following the loss of
wwo elements in order (o keep the loading of system eleanents within established longer-ferm
elnergency ratings and system voltages within esiablished limifs. Following the loss of two
elements and-prior to load shed, the loading of systonr elements ynist be within established short-
tenm emergency ratings.  Since ITC Midwest does not nse short-term emergency ratings, this
type of load shedding is not allowed: in the secosid category, supply o o defined pocket of load.
is lost as the direct consequencs of the system topology. An example of the second category -
wouldd be a substation which sarves distribution load and has only two supplies. The concurrent
outage of both supplies will result in the load at ihat substation being dropped. This type of losd
shedding is allowed,

4.4.5 NERC Category D - Extreme Event

The ITC Midwest system will be evaluated using a number of extreme contingencies that are
judged by Planning fo be critieal. It is not expected that it will be possible io evaluate all
possible facility outages that fall into NERC Category D. Thiese events may involve substantial
load.and generation loss in a widespread ares. These critical category D contingencies should
not result in cascading owlages beyond the ITC Midwest systesn area and any immediately
adjacent areas.

5 Stability Criteria

Stability Is the ability of a generator or power systen 1o reach an aceeptable stendy-state
operating point following e disturbance. This requives that thermml loadings, load toys, and
voltage following the distwrbance ave within the guidefines established in Table 3 - ITC Midwest
Planning Criterie.

Genesator and system stability shall be mainiained doring and after the most severe of the
contingencies listed below:

1. With the itansinission system: nortal, # three-phase fault at the most critical location
with normal® clearing,
2. Simuliapcous phase-to-groungd fanlfs on fwo Hansmission cireuits on a multiple civeuit

tower with normal® clearing,
3. A single phase-to-ground fault at the most critical location® with defayed clearing.
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4, With one elentent (iransmission Hine, transformer, profective relay, or cirenit breaker)y
indtially out of service, a three phase-to-gronud fanlt at the most edtical lovation® with
nonmal® clearing,

5. A single phase-to-ground internal breaker fault with normal* clearing.

& Where-single pole tripping is enabled, single phase-to-ground faults on the tranamission
cirenit wifh successiul reclosing, and unsuccessful reclosing due to perpanent single
phase-to~-ground faults with mopmal® clearing,

8)  Faslis should be placed on genteators, kansmission dreuits, transformers, ond busseetions.

by Mol eleasing msans that all protective equipntent worked as intendad wnd within design guidelines.

¢} Delayed cleating means that  cirenit breaker, relay or bomnathication channel has tnsifunctioned or failed 1o opesade within
design mejdelines. If the delayed clearing is duefo 8 fihere toeperase, focal and remote backup clearance is appraisad.

Performance duting and afier the distmbancs shall meet thie requiremenis of the NERC TPL
standard’s Table 1 - Transmission System Standards - Normal and Emergency Condifions, and
the MRO System Performance Table of MRO Standard TPL-503-MRO-01,

A r;)n&-<:y<:‘[a3 safety margin must be added fo the actual or planned fanli clearing time.

& Short Circuit Criteria

Short circuit currentis ave evaluated in accordance with industry standards as specified in
American National Standards report ANSI C37.5-1981 for older breakers rated on the total
current {asymmetrical) basis and American Standards Asseciation réport C37.610-1979 (Reaff
1988) for new breakers rated on a symumeisieal curvend basis,

T genteral, faulf curvents nust be within specified nionsentary and/or interrupting raiings for
stmdies made with ol facilifies in service, aud with gererators and synclvonaus motors
represenied by thehr appropriate (ususHy sub-transient saturated) reaciance,

7 Power Quality/Reliability Criteria for Delivery Points

Dretails of Power Quality and Reliability Criteria for Delivery Poitsts are covered in the
indivichal hiteyconnection Agreement Docnments with the Load Serving Entities. The Planning
Engineer shall propose projects as required in those agreemenis.

! The basis for the one-cycle safety margin s that ithas histerically beren nsed by MAPP pad is isted in the MAPP
Members Reliability Criteria and Stady Procedures Mantad dated Apsil 2009, and the MISC Transmission Planaing
Business Practices Manusl dated 11-20-10,
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8 Voltage Deviation Standards

8.1 Capacitor Switching

The maximum percent change (step-change) in system voltage under normal systern conditions
shall be 39% when sizing capacitor banks,

8.2 Loss of Generation

Over the normal generation availability range, with all transmission efesents it service, the
vofiage change measured anywhere in the systeni shall be considered for a single generaior
teipping.

8.3 Loss of an Element

Over the norinal generation avatlabitity range, the voltaze cliange measured anywhere in the
system shall be considered for 2 singje twansmission element tripping,

9 Coordination with Other Transmission Systems

8.1 Joint Planning

The ITC Midwest system has interconnections with neighboring systems, These systems inchude
neighboring transmission systems as well as distribution systems, The confracinal commitmenis
with the interconnected neighbors, as well ag the propurties of interconnected operations require
coordinated johnt planning with others of not enly the interconuection facilities, butalso
consideration of the networks contiguous to those interconpnections, Joint planning is
accomplishied by participation in several regional planning groups.

9.2 Interchange Capability

Interconneciions with other transmission systems are intended to facilitate the economic and
relinbility nseds of generators ard loads divectly interconnected with the TTC Midwes! systen,
In addition, these interconnections ¢an also support the econamic and refiability needs of
generators and loads not directly nterconnected with the ITC Midwest systein. Interchange
capability is the amount of power that can be fransferred across iransmission systems without
exceeding transmission system facility limitations, Accordingly, the evaluation and plamming of
interchange capability is necessarily a joint effort by the concemed utilities, ITC Midwest
participates in the transfes anatysis performed by several regional planning groups,
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10 Special Protection Systems (SPS)

It is ITC Midwest policy that new Special Profection Schemes {SPS) notbe Installed on the ITC
Midwest system. ITC Midwest will not support the installation of an SPS on a neighboring
systern whose purpose ¥s to mifigate potential issues o the 1TC Midwest system,

For those SF8's that have already been placad in seyvice, perfodic reviews should be performed

to ensure that the schemé is deactivated when flie conditions requiring ifs use no longer exist or
sysem. improvements fo remove the SPS are warranfed.
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! This manval defines and explains the curvent planning criteria and will be reviewed and
updafed as requived. The planning criteria comained in this manwval ace, in generl, o be
uniforily interpreted and wtilized in the testing and planning of the subtransmission system
unfess some devistion is justified as a result of special, econontic or unusnal considerations. Such
instances shanld not pecessarily be. considered to confiict with tlds criterion or fo justlfy vevising
the criterin, but should be recognized as unusual and special cases, The reliability implications of
all such deviations shall be quantified to the extent possible:or otherwise qualitied sufficiently to
etesure mininal relfability impacts. The planaing criteris in (his manue! are guidelines w assist
the planning engineer in making capital project and/or opetating soiution proposals for
anticipaied system needs,
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1 Goal

This doeoment describes the criferia to be used in assessing the relfability of ihe ITC Midwest
subtiansmission (below 100 kV?) system. This sublransnsission planning criteria is intended to
result in an ITC Midwest subfransmission system that economically and refiably allows ouy
subfransmizsion systen: customers 1o serve load from generation of choice.

2 Thermal Loading and Voltage Planning Criteria

2.1 Design Considerations

The ITC Midwest systen: should be designed such that foreseeable novaval and contingency
conditions do not result i equipinent dainage or in exceeding acceptable loss of Joad (see Table
[ - ITC Midwest Subtesmsmiission Planning Criteria for allowable load loss by contingency
type}). Planning studies are to be carried ont for projected annual peak system Joad conditlons,
but the plansing criteria also helds for load levels less thaw aunual peak

The ITC Midwest system will be planned to be within its thermal capacity, to remain stable, to
be within equipment. short circuit capabilities, and 1o be within acceptable voltage fimits while
maetinng projected needs of users of the subtranskrission system. These needs may be
communicated by resegvations on the subtransmission system including network service or

through other mechanisins,

Strdies to detesmine subtransmiission needs for a given power plant will be based on the
mraxinum reasonable expected generation outpud from that plant and adverse, but credible,
dispateh seenarios for other nearby generation,

MRO models are typically used to evalnaie sysfeni performance. Defails of mode! development
can be found ia the MRO Mode! Building Mamal.

For those conditions and events that do nol meet the performance requirements of Table 1 - ITC
Midwest Subtransmission Planniug Criteris, corrective plans involving capital projects will be
developed, Operating guides wili only be used as interiin solutions, prior 16 completion of
system upgrades.

2.2 Project Proposal Guidelines
Praject proposals wilf be submitied if one or more of the following guidelines wre met.

7 Replacement of equipntent which is vasafe fo operafe and/or presents a hazard, This
includes projects required to replace intermupiing devices that conld be subjected to fault

2 Por these crifesia, this ineludes transfonners with 2 Jow side voltage miing below 100 kv,
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currems which exceed momentary orintermpting ratings, as well as projects required o
replace equipment that periodic maintenance tests have shown to have incipisar failure.

Replacement of squipment that prasents a costly maintenance burden. This inchudes
projects regquired to replace equipment that periodic maintenance-tests have shows
incieasing economic costs fo malnfain for reasons such as that equipment fhiat is, or is
becoming, obsolete.

Interconnection of reasonably docunrented new customers or comntited increases in load
at existing customer stations. Related projects should be proposed if one or more of the
planning eriteria are violated.

Refocation of ITC Midwest faciliiies on public property ag requived by federal, state,
county or local governental units. Other requests for relocations are to be doue only if
the requestor kas contracied to pay for the relotation or if econemic justificaifon sxists,

Repair. rebuild or replacement of equipment which lias failed,

Repair. rebuild or replacement of facilities needed fo provide scceptable reliabiiity. This
includes facilities which due to design no fonger provides acceptable refiability and/or
facilities in which normal maintensnce s not effective to maintain reliability due to the
oveiall condition of the facilities,

Requivernents o maintain spare equipment io a level sufficient {o provide tinely
replacements for normal faslure rates,

Mitigation of instanices with violations or prejecied violations of the planning criteria.
Purchase of corridor, suation sndfor substarion sites as needed for piher projects.

Approved property purchases can also be associated with reasonable expected futre
needs.

Reasonable fiture conditions such #s foad growth, changes in regdonal and interregional svstem
flow patterns and futare generators must be considered when developing projects, The goal s to
develop a robust subiransanssion systent today witich can be efficiently expanded 1o reliably and
economically accommodate toinorrow’s [oad and gereration patterns.

2.3 Voftage and Facility Loading Criteria
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Table 1T - [TC Midwest Subtransmission Plannhing Criteria

) Load | Minimum
NERC Allowable Ratings Loyl Vol&ﬂ}_ ge
& &

Description Category | Load Loss | Used

Kaximum
Voltage
&

System Normal ! A nong nermal 100% g5% @

105%™

Singie Genemlor ¥ 81 nane emergency | 100% | 03%™F

AR

Single UG Cable 8 B2 nong® emergency 3 100% | gaunE

110% 5P

Single OH Line & 82 fong * smergency | 100% ] gam™t

1105 P

Single Transiomier & B3 none* amergeney | 100% 935 "™

+10% ¥

Bus Seclion ¢ none®* | emergency | 100% | 93%™F

1105 5F

Double Circuit Tower &1 ] nons™ | emergency | 100% | 93%°F

1109 &0

Girewt Breaker > 100 KY Go none™* | omergency 1 100% 0%

$10% 5F

Double Conlirigencies » 160 kv ! C3 none™ | emergency | 100% 50%°

110%5?

)

by
<}

4

8
k}
i}
ki)
k)
|

mj
ny
o)

)

There may be some consequential loat loss in the avent of ihe toss-of a radial cirevit, & fransforiner iy direct
serfes with o radial circult or the loss of s load fod from & ratlinl tap off of & network: chrouit provided the
losd lost was served direotly by the outaged facility,

The nonmal and emeroeney ratings are developed in accordanee with PWR-601 'TC Midwest Fauipment
Therme! Load Ratings, The normal and emergency rating nay be the same.

The Mminum Valiage requireimnt for 69 KV yetail usess without voltage regulation is 97.5 %4 iomwl, and
93.0% post-candingsney.  This includes Cargill (Eddyvitle}, Griffin Wheel, Reokuk Siee], and Opihie
Miitls.

The voltage Tomits Hsted are steady state voltage limits. Voltnge control devices (e.g, tap changers,
switched shunts, and phase shifiing transfornters) shiould be set to control dusing the analysfs.

The Load Level shown is the maxinmm Toad fevel (ut percent of the systen peak) to-wlsieh this part of the
criteriashould beapplied. Xt iv aleo valid ot any load fevelless thai that shrowi,

Normua! conditions inclizde na approprinte set of scenarivs that considar appropriate genetators nof in the.
dispatch. This would typically inclinde mnnicipsl gencrators or s single generater dispatched offin the arca
of study,

Bmergency conditions include an appropiinte set of seenarios tat constder appropriaic generatots not in
the dispateh in addition fo the ransmission slement outages. This would typieally invlude at least 2 single
generntor dispaiched off pror 1o 2pplying the confingenieyunder study.

There mey be some load loss to o defined pockiat of Toad as s-divett sonsequance of the systent tpology.
Any two eireuits of & multiple efrcuit towerline excludes teansmission cirenits where muliiple cirenil fowers
are wsed over a cumulaifve distance of 1 mile or less in fength,

System Noanal voltage limits represent pre-confingent system voltage Hmits (SOLs} undér novmal systam
condifions, Post-contingent system voltage Hauts (S0Ls) twe enwergency voltage limits under abnomnnal or
wlrergeney system conditions.

Voltage mast be restarable to the System Nonnal range after systen adiustients, Action pust be-taken
within 30 minutes of disturbance,

The WERC Planning Standards consider a single category B event followad by operator intervention
followedd by another.category B event as a category C event. Action mnst be taken within 30 mimutes of
inilal distwrbance. The loss of two clemznis without time Letween for operator astion iy interpreted by ITC
Midwest to be monre severe thap category C md is treated like an extremte contingesmy,

System Nonnal Mintmwun and Maxinun Voltage limits for 34.5 1V are 102% aud 108% respectively.
99% for 34.5 KV buses

96% for 34,5 KV buses, Voltage mnst be vestorable to 03% fisr 66 KV and 099 for 34 1V after system
adinstments. Actionm must be takear within 30 minufes of distucbanee.

System studies showld moaitor at the System Nomial Moximum Voltage,
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Tests should be applied as appropriate to examine the systent’s susceptibifity to voltage collapse.
The system should be monitored for voltage deviatfons greater than 5%. The reactive reserve in
an area (comprised of “unosed" reactive capability of generators or shunt capacitors) may be
monitored in studies to identify possible voltage collapse scenarios, Low reactive veserves may
be an indication of being near the “knee”™ of the PV curve,

When contingencies resuit in buses being isolated from afl sourees of the same or higher vollage,
i.is not considered a violation of the plansing criteria for voltages on the isolated buses to be
ontside the parineters of Table 1 - ITC Midwest Subtransmission Planining Criteria, provided
that the volfages on the underlying system sre within acceptable limits,

Projects should be proposed if the loading on sysfemn elements {overhiead conductors,
undergrotind cables andfor station equipment), minimun voltages, maximum voliages; or fhe
amount of load loss are owtside of the applicable confingency-category parameters as set forth i
of Table I - ITC Midwest Sublransmission Planning Critesia for auy reasanably expected
generation dispatch patfern, or a dispatch that represent an average condition. Where projects are
proposed for additional dispaich scenarios, thedr use will be justified and documented.

3 Stability Criteria

Stability iy the ability of a generator or power systemn to reach an acceptable steady-state
operating point following a disturbance. This requires that thermal loadings, load loss, and
voltage following fhe disturbance are within. thie guidelines establishied in Table 1 ~ ITC Midwest
Subtransmission Planning Criteria.

Generstor and system stability shall be roaintained during and after the most severe of the
contingencies listed below:

[ With the wansmission system pormal, a three-phase fault at the most critical location®
with normal® clearing.

2. Simultaneous phase-fo-gronnd faults. on two (ransinission cirenifs en a muliple circult
tower with normed* clearing,

3. A single plrase-to-ground fault af the most ceitical location® with delayed® clearing.

4. With one element (iransmission line, transformer, profective relay, or cireuit breaker)
mitially our of service, a three phase-to-ground fanlt at the most critical location® with
normal® clearing,

5. A single pliase-to-ground intemal breaker fault with nomal® clearing.

a}  Fralis slivuld beplaced on generators, ransmissfon cirewits, transfonners, and bus sections.

b} Nemmal cleariog means that el profesiive- equipinent worked ax titended and within design guideiines.

¢} Delayed clearing means that & cirenit bizaker, relay or compnmication claanel Hos malfunctivaed or failed to operate withm
design goitdelines. If the delayed clenting is due to & failure 1o operate, Tocal hod ranote backupclearance is appraised.
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Performance during and affer the disturbance shall meef the requirements of the NERC TPL
standard’s Table 1 - Transnxission System Standards — Normal and Emtergency Conditions, and
the requirements of ihe MRO System Performance Table of MRO Standard TPL-503-MRO-01.

A one-cycle® safety margin mmnst be added to the actual or planned fault clearing time.

4 Short Circuif Criteria

STiort cireuif curyents are evaluated in accordance with industry sfandards as specified in
American National Stendards repott ARSI C37.5-1981 for older breakers vated on the tofal
cwrent (asynunefrical) basis and Ameyican Standards Associntion report C37.010-1979 (Reaff
19857 for new breakers rated on o symmetiical current basis,

In general, fault currents must be within specified momentary andfor interrupting ratings for
studies made with all facilities in service, and with generafors and synchosnous motors
represented by their appropriste {usually sub-transient saturated) reactance.

5 Power Quality/Reliability Criteria for Delivery Poinfs

Details of Power Quality and Reliabilify Criteria for Delivery Points are covered in the
mdividual Interconnection Agreement Documents with the Load Serving Entities. The Plaaning
Engineer shall propose projects as required m those agreements.

6 Voltage Deviation Standards

6.1 Capacitor Switching

The maximim percent change (step-change) in system voltage under normal system conditions
shall be 3% when sizing capacitor banks.

6.2 Loss of Generation

Over the normal generation availabifi{y range. with all transmission elements in service, the
voltage change measwed anywhere in the system shafl be considered for a single generaior
{ripping.

¥ The basis for the one-cyele snfety margin is thot it has histosically been used by MAPP and is listed in the MAPP
Members Reliabitity Criterfe and Study Procedires Manual dated April 2009, and the MISO Tiansmission Planaing
Business Praciices Mannal dated 11-20-10.
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6.3 Loss of an Element

Ower the normal generation availability range, the voltage clisnge measured anywhere i the
system shall be considered for a single ransmission elemand tripping.

7 Cootdination with Other Transmission Systems

The ITC Midwest systen Has interconnections with neighboring systemns. These systems include
neighboring transmission sysiemns as well as distribution systems, The contractual commitments
with the interconnected neighbors, as well as the properties of interconnected operations require
coordinated joint plonsing withr others of ot only the intercommection facilities, but also
copsideration of the nerworks contiguous to those interconnections. Joint plauning is
acconiplished by participation in several regional planning groups,

8 Special Protection Systems (SPS)

It is ITC Midwest policy that new Special Protection Schemes (8P5) not be installed on the TTC
Midwest system.  ITC Midwest will not support the installation of an SPS on a neighboring
system whose purpose is to mitigate potential issues on the TTC Midwest system.

For those: SPS’s that have already been placed it service, periodic:reviews should be performed

to ensure that the scheme is deactivated when the conditfons requiring its nse no longer exist or
system improvemments to remove the SPS are wamanied. :
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United States of America
Federal Energy Regulatory Commission

2010 FERC Form 71§
Annual Transmission Planning and Evaluation Report

Part 4: Transmission Planning Reliability Criteria
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1 Goal

Tliis is the joint planning criteria. for the [FCTransmission and Michigan Electric Transmission
Company transimission systems. For simplicity i the remainder of this report, the jointsystems
will be vefetred to as the *Transmission System™. This hransinission planning criteria is intended to
resuft in o Transmisston System that economically and reliably allows owr transniission system
cnstomers to serve thely lond from may generation of their choice.

2 NERC & ReliabilityFirst Reliability Griteria

ITCTransmission and Michigan Electric Transmission Company. adhere to all carrent NERC and
RelabilityFirst Reliability Standards.

TTCTransmission and Michigan Electric Transmission Company also adhere to the leaacy ECAR
Document 1 approved October 20, 1967, revised November 6, 1980 and revised again July 27,
1998, ECAR-Document 1 is entitled "Reliabiltty Criteria for Evaluation and Stmulated Testing of
ECAR Bulk power supply system”.

As members of ReliabilityFirsr, ITCTransniission and Michigan Electric Transmission Contpany
adhere fo the legacy EGAR Docuent No: 1 and {he stateiment coptained therein that, ... The
ECAR members recopnize the Hupossibility of anticipating, and testing for, all possible
contingencies tiat conld ocewr on either the present orthe fature Bulk Elecitic Systems within
ECAR. They believe. fliersfore, that the transmisston reliability cxiteria should serve primarily as a
means fo measure the swength of the systems w withstand the emire speetrunyof contingenciss,
that may or may not be readily visnakized, rather than compise a detatled listing of probable
distbances. Ultimately, ihe strength of the systam as planned and operated must be sufficient to
asstire that any foad loss las not been the résult of or does nof resulf in uricontrolled power
interruptions. In view of this, the selection of relinbillly criterin is based not onr whether specifie
coritingencies for which the system is being tesled are themselves highly probable but rather on
whether ey constitute an effeetive and practical nveans io stress the system and thng test its ability
to avold uncoutrolled power intermuptions.”

In. Table 1 of the NERC Planning Standards, four categories of conditions have been defined as
follows. (SLG is single line to ground and 3¢ is thivee phase):
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Table 1~ NERC Planning Standards

Categary Cenprmmeies = Svetay Liinite o binpocts
e - Systein Stathr oud bofs Fremal . .
Tifating Event(e) and Cottgecsy " [ Loss of Deanind or Cwtaikd el .
Elezaesnisls) “%:ﬂg;{:‘;ﬁ;:mm i Tramfes Cazcading Outzgres
" Cw;fnwm 1) Feediiies in Sewvice Yer N o
N
SEegie Lte th.Gromd (3107 6 7 PERSE
B 134 Parh, stk Neonme] Gleaddng:
Etent poahinginthe b, Genieratar Yes e Yoo
oat o vsgle 2. Framamistion Citcuir Y W R
X Tramsbomuy Yeg 5 Mg
Loy of doy Elemssnt weithort Fautt Yer Mo P
Syt Pois Block, Romml CRATES:
&: Single Fole (33 Tine Yer to ¥o
SLG Euk, S NoTel GRS
— ngtu'a - 1. Bas Seclicn Yey PhreadiContotied ¥eo
T2 Joes &F oot Bee 2 Breaker (hailsre of wiesrad fxul Y Plazne&Conholled Ne
multinle} el 3
e e, e IO Tai o el Crvriog,
Margal Spslens Bdjuctnnnts, followed
entthet SEG or 30 Farlt, with Nodral
Clearmp:
3. Calegery B {B1L BLBY e BY Yes Fhanrsd Controlled e
TUTEREN Y, ndnaal syien:
Adfusteorats, fillovesd Uy annber
Cstepeiy B (B1, BL B3 or BH)
coatRteeniy
e e
3 3 e Fay 1 30, . 3
al?:gr Nesuwt Charimg: Ve Flanmed Coarzalied He
3. oy two sirenits of 4 nouliiple cireui s
tower e, Yes Flarned/Comtredled He
SLO T eak, with Delayed Clearitg (Theck
Lredker oF proléctivn syvient fafure). .
6. Canérates Yet Flanna dTonnelied Ho
1. Tsformer Yea FhnnediContolled e
£ Fraemmiteion Ciroot . PicedContrelled Ha
#. Bus Section
Tes FurnédConirolind Ny
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- g-r, i 369 Byl with: Detsyed Chaaring sruck breakstr of Ewakeate for risks aod censequencss
R N TeSUEE 1 protection vystem fiikme): S . -
i five e pne -« Biuy tavalve subsanticl Jors of caslomser demmid and gererationin s
{umh}gh) a’knxzﬂi; £ Grpeios widesyiresd anes or wrtes.
renied o taseading eeian Pt
ot of service. 3 Traaseission Ciradt « Portives of off of the isrvemnected systens may ez may el ackievs:
3, Trasfommoe a sew, bl aperating poied
4, Bas Beztion < Evahuatisg of these events may tequire jobnt stadizs witk paighboring

SyIems,

30 Faule with Nérmon! Caaring.
$ Brater(fiarevs tnkeaal fu)
6. Losy 6F tower Diim Witk s Evire chenity
] vt toves o B Tight of way

9, Lacrof o ailieiations (ore velizgs vl phos
transforcers)

. Loss o1 3 pwitebg slakiorr {one voltage jevel phos
tnpsfonaess}

Hi. Lass of olf grrembingvaits 264 tiahios
11, Leazef b large Josd ot wsor boad conter’

13, Fudure of  hally tedondant Spevhil Protection
Scharce (or Bemmdizl Avdon Schrre) Inopetate
wrhen yequired,

13: Uperinon. periint dpertion, o7 miss.opetabionofs
fully redundant Special Protecbon Schesne {or
Remedict Action Sehame) iv recponss (o 8b vent 7.
sbnafoaal apstesme pondifon for whivh jr wasn
infended to opetate.

4, Toopate of suimre power swingt o7 sicilletiohs fiom
dishubances It agother Reglonst Refiatsiiy
Gryanitation.

&)

B)

]

4}
<}

Applicabls ratlng ricts to it applicable Norhial ad Endergancy faeillly thenral Rating of dystem voltage Hink asderermined aiid eonsistinty
applisd by the systens or facilisy-ovater. Applicable Ratlugs may inchide Entergency. Rarings applicatile for shord durations ps requised to parnet
OpRIating sleps necessar Y o maininin system control Alf Ratings dmst be establiifed consiitent with appiicable NERC Reltabftity Stantizedy
addpessing Faeility Ratngs,

Planned orconfrolled dntzemaption of eletirio supply fo radis] cusfoners or some fobat Netreorl customers, connested 1o or supplisd by the
Faufeed efentent or by the affecied arer, may ottwr i eetizin arexs without ipacting shegverzllreliabilily of the interctinecied freusnucsion
systens. To prepare for 168 next comirgency, systeat adjndinenis ame pennitied, fackidln g euriaiiments of condracted Firny (non-recaliable
reserved) elecsric power Trantfers.

Depenting oo system deklps ard expectad system impacts, the comrolisd imamplion of clectrfe shpphy fo customers (oad §Eeddingy, thit
planied remoral fron: seevive of éebtain genaatots, andfos the cortail ‘of ronlracted Firm (nonerecallzble reserved) eletirle power
Teaoiders may be nevessay o nisintain the overall relinbidity of die nfecconuected transussion systeins,

& wimber ofextienme contingencies fhat ate Batedwider Catepory D andjudped (o Fe crifical By fhe banynission plarning enfiy{its) wilf te
sttechd for evafoation. It is notexpeefed it all possible lzcltity sutages under each fisted confingency of Uateposy D will be evahurd.
Normal charing is when the prolection system operates 25 dovipued-and fhe Fault is cleared in-fhe time somaty expecied with proper
fanctioning of e Distalied protsction systens. Delayed clearing of @ Faul isdue to faifure of any protection Systeim compoasol suchasa rely,
cdeeoit breaker, or chrrent transtornws, and w0t becavse of or intentional cestgh delay.

Sysiem assessnieats myy excids ess evears where maltiple circuft towers e used over short distaness {e.g . aiisy entrante, ther
crostings) in aoccordance with Regionst axeraprion orfteria.
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3 Infroduction to Transmission System Planning Criteria

This planning criteria maunal identifies theplamming guidelines used 10 determine system needs and
justify modifications to Ul transmission system. This manual defines apd explaing the current
planning criteria and will be reviewed and updaied as required.

The planning criteria contained in this manual are, in general, to be vnifonuly interpreted and
niilized in the testing and planning of the tansmission systenm wiless some deviation is justified as
a result of special, economical or unusual considerations. Such instances should not necessarily be
considered fo conflict wiils this criterion or to justify revising the criterin, but should be recognized
as unusnal and special cases. The reliability implications ofnll such deviations shail be quantified
to the extent possible or otherwise. qualified sufficiently to ensure minimal reliability impacts, The
planging criteria i this manual are puidelines to assist the planning engineer in making capital
projectandfor operating solntion. proposals for miticipated system needs,

Plaiming for the transmission system is intended to provide a network capable of iansmitling
power between generating sources and loads. The Transmission System is wiilized by various
generation sources and loads throughout the Eastern Tutervounection via Nefwork Integration
Transmission Service or various other forns of Fransmission Sepvice, The iimplementation of the
projects and operating salutions identified by application of this planning criteria shall resulting
Transmission System for whicli the probability of inifiating cascading failures is very low. The
system should also provide operating fexibilify including, but ntot limifed to, allowing mainténatice
outages. Loss of load may be tolerated for some system outages which ocewr during mnintgnance
shutdowns, double and extreme confingencies.

In meeting the above oljectives, the planniug enginesr must recognize preset statesofhthie-art
equipment, undesstand construction practices, scheduling and the practical needs of operating the
electrical system, If nuust be recognized that thermal overloading can shorten equipnent Hife and
lead to sudden faflures and that abnormal voltages can also cause equipment failures andfor voliage
sensitive squipment to be adversely affecred, The planning engineer alse nesds fo be cognizant of
intangible considerations, sich as the social ad political implications of his work which include
visual and ecological effects. In particubar, one social mplication thai the planning engineer needs
to consider is the social benefit of the loads being able to access the most economical generation
available. Many ofthese elements cannot be guided by exact vules and the engineer's jndpmeont
nmst be factored into the proposed projects. In sunvmiry, the matetial gathered in this manual is
intended to provide basic system planning guidelines, The planing engineer, however, rmst still
apply ingonuity, experence and judgnient in order to develop projects which lead te an sconontic
aad reftable power system and supports the access fo economifeal gencration.  Where judgnrent is
used, it should be recognized as such and documented so as to be part of the record for future
planning,

The inttoduction of wind generation in Michigan lias added 2 new dimension to the shudy and

planning of the ransmission systemn. One of the goals of any transmission system study should be
fo develop a fransmission system capable of reliably delivering all types of generation on the
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system o the required loads at all appropriate Joad levels, Wind genertion typicatly iz at ifs
highest output when systen: loading is not at its peak. Tiie ITCT and METC planning criteria shail
apply to system conditions at all load levels (as detailed i Tobie 2), inclwding those when wind
gentration is at its peak.

4 Thermal Loading and Voltage Plansing Criteria

4.1 Description

The franstnission system is used to trapsmif power and energy from inferconnected generation
planis to interconunected toads. Some of the generation and foad that uiilize the Transmission
System are not divecily interconnected with the Transmission System but are paxf of the larger
inferconnected grid and uiilize the Transinission Sysfem throngly s fies with neighboring systems.

4.2 Design Considerations

The Transsnission Sysiem shovuld be designed such that foreseeable nopual and contingency
conditfons do not result in equipment damage or in exceeding acceptable loss of load {see Table 2 -
Tratsmission System Planning Standards for alfowable load loss by coptingency type). Planing
studies sre to be completed for projected annual peak system loadd conditions, but the planiing
eriteria is also applicable for loads less than the antmal peak systeny load level. Pianning studies to
evaluate prajected shutdown condifions {a single non-generator element shuidown plus a single
element forced out} however, are to be evaluated at a lowey [oad level (see Tabls 2 -~ Transmission
System Planning Standards),

The Trasmission System will be planned to be within its thermal capacity, to remain stable, ta be
within equipment short circnit capabilities, and to be within sccepiable voltage limits while meeting
prajected needs of users of e trapspission systent. These needs may be contmupicated by
reservations on the wanspission system including network service requests or through offver
mechanisms,

When evaluating the systeny’s expected performnnee, in the shsence of specific customer identifted
generation resources (such as designated network regonrces), generation shall be dispatched on an
assumed econommnic and probabilistic basts. Insny case, inclading the system “nopmmal™ case,
reasonable assumed forced and scheduled generator outages shall be considered. Studiesto
determing transmissforr neads for a given power plant will be based on the maxinmum reasonable
expecfed generafion ouipur from that plant and adverse, bui credible, digpateh scenarios for oihes
nearby generation shall be considered.

4.3 Project Proposal Guidelines
Project proposals will be submitted if one or more of the following gnidelines are met.
3 Replrcement of equipment which is unsafe to operate and/or presents a hazard. Tiris
includes projects required fo replace infermupting devices that could be subjected 10 fault

eurrents which exceed momentary or infesropting ratings. as well as projects vequired to
replace equipment thal periodic maintenanee tests have shown to have incipient failus,
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¥ Replacement of equipment that presents a costly maintenance burden. This includes
projects required 10 ieplace equipment that perfodic maintenance tests iave shows
increasing economic costs o maintain for reasons such as fhat equipment that is, or is
becoming, obsolete,

\."

hiierconnection of reavonably documenied new customers or commiited increases in load at
existing customer sfations. Related projects should be proposed if one ar miore of the
guidelines under criteria Sections 4 through 7 are viclated.

Relocation of Transmission System facilifies on public property as required by federal,
state, county or local governmental uiits. Other requests for relocations are fo be done only
if the requestor has comiracted to pay for the relocation or if economic justification exists.

b

v

Repair, rebuild or replacement of equipment which has failed.

Y

Reguirements to matifain spare equipment to a level sufficient to provide timely
replacements for normal fatlure rates.

Witigation of instances with violations or projected violations of ihie plasming crieria,

A3

# Purchiase of corridor, station and/or substation sites as needed for other projects. Approved
property purchases can also be associated with reasonable expetted finare needs.

Reasonable foture conditions sueh as load growth, changes in regional and interregional system
flow patterns and future generarory much be considered when developing projects. The goal is to
develop a robus! fransmission system today which can be efficiently expanded fo reliably and
economically accommodate fomorrow's lond and generation pattemns.
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4.4 Voltage and Facility Loading Criteria

4.4 1 Generally Applicable Criteria

Table 2 - Transmission System Planning Standards

Load Lavel .
. HERC Allowabis RES : Hinfmy Maximum
TCTransmission Deseptioh | poaonny | 1oadLoss! | Lever | RANNGS Used m;’;‘!:;m \mnaae.ngr Volinge™
Systent Nomer™ A nene ENV, HY noHDA. 00t % 1wy
ﬁgﬁgﬁﬁgﬁfggg}mm moa fore EHV, HY namaat 100% 7% J07%P
Single Generator (Wil olher )
genergists o piesdmily oft in base BY none EHV, BV | emergenty © 190% % 1ot
case}
Singe UG Cabte! B2 nonie® EHV, BV | emergency® 100% g2% 107"
Stngle OH i’ B2 fons™ EHV.HY | emergenty® 160% e 107"
Single Trensfamar’ 0 nong’ EHY. HV | emergency® 100% Wk 7%
Shunt Davice™ B4 meae? EHVHV | emergency © 00% [ sa7rs®
gﬁgnm; ol 2 lne secton wioa BS none® EHVHY | emergency® 100% W% WrHt
s Seciont - none” £HY emergency © 100% W% 075"
& JELLO
iy 100 bawr! Hv smargetey © 100% 52% 107%°
out Brogker! . rone® EHV emergency 100% 2% 107%"
e 300 1w ! HY emergensy © W% 92% 075"
Shutdown + Contingency ™2 81322 o noae® ERV, HY | emergency® 85% 0% 1074
Doubte Ciroudt Towes {DCTY cs o rw! | BNV HY | emergenty® 100% 0% RhTL AN
Doty Contingenties »™7 00w
1, Nier First Centingency
E&m to System Re- c3 none* ERY, HY | emergency® 100% Variabie ¥ 107%°
stmenty
fﬁ,ﬁf@ﬁifﬁ&“ﬁ{‘gmm} c3 pone® | EHV, RV nomanl 100% Variapie® | for%®
3. Afler Second Conlingency
{Prior b Syster Re- ca 500 KW EHV, HY | cmergency® 100% Varlablz® | 1o7%6%
Adjusiment}
. e dd ng 3 [ . i no
Exireins Confingancies ] cascadng EHY, HY emer;;eacy 100%: Castads cascasing |

4} Thes nay be somie toasedienfial foxd ke in e event of i Brsx of arafial vircull; & BansTormier in direct 3erfey niitr 2 radist elrenit or
the fosy Af 2 oad fed fom x radiaf i off oF hetwork cirell proviSed thie Joad lost veas Séried divetify by Wik o0k ged feifily.

b)  110% is fire generaily applitable systen (physicaly kil and :cpuw!s SOLs. Yoreome epeuﬁc HOCRTIONS 8 e smngmj“i(}mmm
niay brapplivd. System studies shiotdd sroanior wad phat fo $05% voHage dur to contssctond obligations with fe Load Servipg Eptities,
The conbactaa) obligation does notdedine the SOL.

¢} Thteorrgenny miing applied shall Le of an sppropriste doration considering both e piece of equipment Hnited aud the :\mhngmty

studied.

4}  The NERC Plmniog Stacdascs consider 2 single caregory B event followed by operator intervention foltewed by amother category B

tvent 2s & caregory O evenl. The loes of twro elements without time between for operator action Is inferpreted by 170 fo e sworesevie
than category C aud i tested e an expeine confing:

Qa8

single, double: and nwHiple .

HO0Y.
Worma) Corulitiens inciuds an approptizte sel of scenarios that vofesider appropriate genermtorsnol in (hcdsspalzh
Emecgeocy conditions inchide auappmpmte et of scenarios What consides apprapriniz genertors ool i e dispalityin sddinon fo e

omages. Thiswonls typieally fiblude at least 2 tingk geaesator Sispatched off priorts

spplying the cantingendy undet shudys
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@ Mindeaw voltage dusing a double i:cnimgentyor an eRiane conlingenty s dtetinitdd by the mihinmy volage requied atpowei planis
{& avold widespread enscading cutages. The minimum volisge requirements varyfrom plant fo plant.

by Some buses have individual voltage Hinsifs. These ave reviewed on & case by vase basis,

B The vohage ints Hsted are steady state voltage fanitc. Voliage tontrol davices (12 eFzngers, switelied shanls, phase shifting
transtormeds..) shottd De set 1 controf during the anstysds.

1§ Innocifeunstance should the conlingency rebultin avtomativ iripping of 2 ciraull or safely vichtions,

¥ The Load Level showsn is tfw muodnminey foad Jeved 16 which this part of the erlfenia should be applied, I #s slso valid 2t any fosd Jevel bess
ihan that shows, for instaes when efudying the impact of wind gencration dispatched af a foard Tevel fess than system peall.

B Allowadle foad loss is the susnof 1} any load lost diventiy foflowing e event such as Toad fed radially off an suraged lise and 2) any Joad
shied to get within applicable imits.

oy Apprepnate chssification for tmiidple tnages lnvolving generators shll depend on the slabs of ather gcn:raicrs in pro\mmy i lhe
starting sase, For exanple, the shutden of a generatos ang subtequrit confingeacy shall be consid
should generatiob atready-be off in the proxinity ks the nomm! case, I geaeeation i notaflin the pfoximﬁy n 1w base b s shau e
cuesidercd geasinpke eomingency,

5  ButkElectric Systemn (BES) fevel references inchade extra-ligh vollage (EEV) facilisfes defined 15 greater than 300 KV and high voliage
(V3 facilities defiteed ns the 3G LV nod dower voliage systeuss, Thexsipnation of ERV and BV s waed 1o didtiogulth tbven staies
perfonnance triesia allowances for fnferruplion of fin ransmission service and nol-conbequential foad loss.

o)  Reguisennts wirch are anplivable to shunt devices-also apply to PACTS devices that nre connected ¥ groand,

m Opening ontend of 3 finesection wifiout 3 faulton-a nermably netwonizd tronsmission circuit such Gt e Has {5 possibly seiving kad
cadialliy from o single source point.

o A protection systen mafatenance shuldaver or Aifure wonld tonstinse @ wisble rontingesey far Cafegory BY or C¥ events.

o Al Noclear Plant Inteclacs Requiratnents (NTIRs appBeatie to-genesator plnnts i Gia FTET tid METC Tootprings sl be menilored and

uphetd,

The reactive veserve in an arsa (comprised of “wnused” reactive capalility of generators or shunt
capacitors) should be monitored in stidies 1o identify possible voltage collapse scenasios. Low
reactive reserves imay be an indication of being near the “knee”™ of the PV curve.

Post.contingency volages including those for the NERC cafegory C events should be high enough
to ensuve that there would be no moror stalling on the distribution systent, Other related tesis
shrould be applied g appropriate fo exantine the systei’s susceptibility to voliage cullapse.

When studying the sysfem. generators shall be dispatched on & basis fhat considess conunitied
resouress, assumed economics, and probabilities of forced and scheduled generator outages. It may
be appropriate to consider conditions with nwaltiple generator vnits visveileble In an area especially
i the conditions being siudied may be previlent for an extended period of time, Further, as
appiopriate, the system should be analyzed fo consider voinerability so the extended outage or the
retiretient of any pagiiculnr generating unit or plant.

For sny reasonably expecied generation dispatel: patiern, or a dispatelr that represent an average
condition, notwithstanding documented application of fudgment fo the comdrary, projects should be
proposed if the loading on system elements {overhead conductors, underground cables andfor
station equipment}, nininnum voltages, maximum. voltages, or the amount of load Toss are oufside
of the applicable contingengy category parmmeters as set forth in of Table 2 - Trangmission System
Plaming Standards,

Allowable load loss includes any load lost with the contingency plus manual load shedding. The
planning engineer should evalunte any location for reductions in load that would reasonably be
expected to reduce loading on the limiting cireuit.
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4.4.2 Shutdown Comnditions

For load Tevels below the maximum plapned for load level with stundowns (s¢e Table 2 -
Transmission System Planning Standards), it is expected that the shutdowst® of a single component
wonld result in slement loadings and system voitage with noymal raniges as the systen will be
planned to be able fo withstand a pre-existing shutdown of an eleament at or elow a pre-defermined
foad level, Further, it is expected that cantingent loss of a component on top of the shutdown-of
single component would yesulf in element lozdings and system voltages within entergency ranges.

Cursenf TPL standards specify system perforinanee studies be conducted to inelude the planned
{including maintenance) ontage of any bulk electric equipment {inclmitng protection systests or
their components} at those demand fevels for which planned outages are parformed. This applies to
both single and multiple confiugency fypes (NERC category B, € and D). Planned outages in this
case include anly those scheduled from at least one year owt from the thme the planning analysis is
finalized. Since maintenmce oudages sre not typleally planned that far in advaiice, ITC Planwing
Critetia goes beyond the compliance requireatents and incindes all conibinations of NERC category
B (single} contingencies witi all other NERC category B (single) contingeneies. The intent of this
eriteria is to ensure sufficient transmission system is plamed o allow the required maintenance of
Bulk Blecuic Sysiem (BES) squipment while boing abie to withsfand the relatively higher
pralmbility of ¢ NERC cajegory B {single} event. Due to the relatively lower probabilily ofa
NERC eategory C (nmltipie) of NERC categmy D (2rtreme) confingency sveitt, onky scheduled
plamied outages are combined with category C and D contingencies in planhing analysis,

When stidying shutdown conditions, generators shall be dispaiclied on a basis that considers
commiited resonrces, assiuned econonyes, ad probabilities of forced and scheduled generator
outages. It iy assumed that during shutdovwns, Transmission System Operations will minimize the
sk exposure of such oufages, However, it may be appropriats to consider conclitions with muifiple
generator unifs unavailable related {o generator maintertance outages or long generdtor start up
tires.

There must be a significant, continuens time during the year whent a sysiemn element can be
shutdows for inspection, maintenance, adjacent hazard and/or elesnent replacement. Planning
studies must therefore evaluate the system under shutdown conditions using the maximun plannett
for foad fevel with shutdowns (see Table 2 - Transmission System Planning Standsrds), The
maximum planned for load level with shnidowns should periodically be re-evaluated to ensure that
the application of that critericn is consistent with the requirement of having a significant,
comtingous thne durfirg e year when & systen: element can be shutdown for inspection,
maintenance, and adjacent hazard and/or element veplacement.

! A shwdowen is defined as a plannued or forced outzgz of any singls clement on the transmdssion systen.
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4.4.3 Single Contingency Followed by Operator Action Followed by
Another Singie Contingency

The forc¢ed outage of @ single generalor, iransussion circuit {or porlion thereof) or transformer .
followed by operator interaction and then followed by another forced ontage-of a singke generator,
Iransnission cireuit {or portion thereof) or srensformer is considered to be a NERC Category O
event, Under these conditions, no more than s pre-defermined anouni of Trausmission System
annval system pesk load can be projected to be lost. This load Joss considers infentional load
shedding and the forced outage of load subsequent to thie contingency. For load levels below the
maximun planned for load fevel with shutdowns, if is expected that no Joad would be lost under
these type of condifions as the systein will be planned o be able fo withstand the shutdows of an
element plus the contingency loss of another element (see Teble 2 ~ Transniisston Plauning
Standards),

4.4.5 NERC Category D — Extreme Event

The Transmuissicon Sysfem will be evaluated veiag & avmber of exfreme contingencies thatf are
Judged by Plamhing to be eritical. It is not expecied that it will de possible 1o evaluate ajl possible
Eacility outages that fall into MERC Category D, These svenis may involve substantial load and
generalion loss in a widespread aves, These critical category D contingencies should not resudt in
ecascading outeges beyond the Transmission Systen ares and any immediately adjacent aveas.

5 Stability Criteria

Stobility is the ability of a tubine-generator or power systein to reach an acceptable steady-state
operatinig point following a disturbance. This requires that thermal loadings, load loss, and voltage
following the disturbance sre within the galdelines esiablished in Table 2 ~ Transmission Plwning
Standards.

Pre-disfuwrbance generation conditions should be selected to maximize generator real power, and
minimize geterator reactive power and voltage in the area where the disturbance is to be simufated.
Fower plants must maintain transient ancd vollage stabilify and have no adverse impact on the rest
of the svstemn, including oilter connected generatess, when operafing anywhere in the range from
0.90 lagging to 0.93 leading power, Whei¢ the geierator does not have the capability 1o achieve
the eatire power factor range described above, i must be malitain stability thronghdut the sotnal
feasible power factor ranige at the minimum generafor voltage. Twhine-generator and system
stability shall e mainfained during and after the most severs of the coutingencies listed below:

1. With the transnussion systent nomaal, a three-phase fault at the most critical location® with
normal® clearing,

2, Summbancous phase-to-ground faults on different phases of each of two adjacent
fransmission cireuits on a mudtiple circudt fower, with normal® clearing.

3. A double phasesto-gronnd fault at the most critical location* withi delayed: ¢learing.

4. With one element (hansmission line, transformer, protective velay, orciveuit breaker)
iritialy out of service, a permanent three phase-lo-grotund fault at the nrost cidtical location®
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5. A pemmianent phase-to-ground faulion a eircuit breaker with nomial clearing,

Generator munimum reactive Hinits shonld be defenmined based on the most severe post disturbance
operating point that results from applying the abowve stability criteria, Generalor minitmim reactive
Hinits are determined with and without the astomatic voliage reguintors in service.

2} Fanlis should be placed op generators, transmission elrowits; translomyers, and bus seetions.

B)  Norawrl clearing areans tmt 1) protecrive squipment werked as infended dnd vithin desfgn miidelines.

¢} Delayed cleasing mesns ihat o ¢ircoft bresker, relay or communication chamis! hes malfixGoued or-fiiled to operate within
design guidelines. If the dalayed clearing is dua to o foilure to opesite, focol nnd remote backup cledrance f appraised.

6 Short Circuit Criteria

Shott circuit currents are evaluated in accordance with industry standards as specified in the
American National Standards report ANSI C37.5-1981 for older breakess rated on the total current
{asymmetrical} basis and the American Standards Association report C37.010-1979 (Reaff 1988)
for new breakers rated on a syimetrical current asis.

In general, fault curvents mus( be within the specified momeniary and/or infernupting ratings for the
devices for studies made with al facilities in service, and with generators and synchronons mofors
represented by their appropriafe {ustally sub-transient saturated) reactance.

7 Power Quality/Reliability Criteria for Delivery Points

Details of Power Quality and Reliability Criterta for Dilivery Points are covered i the individual
Interconnection Agreentent Docments with the Load Serving Entities. The Planning Engineer
shall propose projects as required in those agreaments,

8 Voltage Deviation Standards

8.1 Capacitor Switching

The maximun perceit ehange in sysiem voltage under normal system conditions shall be 3% when
sizing capacitor banks. Banks will also be sized 1o avoid harmenic resonance.

8.2 Loss of Generatioh

Over the normal generalion availability mange, with al) transiission elements in service, the voltags
change measured anywhere in the system sliall be considered for teipping & single gensrator,
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8.3 Loss of a Transmission Element

Over the normel generation availability range, the voltage clange measured anywhere in the system
shall be considered for the foss of a single transmission element.

9 Coordination with Other Transmission Systems

8.1 Joint Planining

The Tranymission. System has interconnections with neighboring systems. These systems include
neighboring fransmission systems as well as distribution systems, ITCTransmriysion and Michigan
Electric Transmission Company also participate n the regional reliability coordination group called
ReliabitityFirsi, and have therefore agreed to certain principles for system planning and operating
established therein.

The confractual commitinents with the interconnedted neighbors, as well as the properties of
interconnected operations require coordinated joit planting with others of nof only the
ititerconinection facilities, but also consideration of the nerworks confignous fo thioge
inferconnections.

8.2 Interchange Capabifity Critetia

Interconnections with other transmission systems are intended to facilitate the economic and
religbility needs of generators and loads directly intercomirected with the Transmission System. In
addition, these inferconnections can also support the-economic and reliability needs of generators
and loads not directly interconnected with the Transmission System. Ixterchange capabilify is the
amount of power that can be ransfesred across tansmission systems without exceeding the
transmission systemn’s facility Hmitations. Accordingly, the evaluation and planning of inter¢hange
capability is necessavily a joint effort by the concemned ntifities.

The desired import capability based on the Transmission Sysrem's annual peak load is to be
provided for network conditions as defined it NERC docwnent "Transfer Capability, A Reference
Document” for novsal and st contingency single element cumages. Single elentenis include any
single generator, (ransimission circuit {or portion thereof) or transformer,

10 Special Protection Systems (SPS)

It is [TCTransmission and MBTC policy that new Special Protection Schemes (SPS) not be
installed on the ITCTrongmission and METC svstems,  ITCTransmission and METC will not
support the installation of an 8PS on a neighboring system whose purjpose is to niitigate potential
issuies on the TECTransmission or METC systems.
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For those SPS's that have already been placed in sevvice, periodic reviews should be performed fo
ensure ihat the scheme is deactivated when the conditions requiring its use no longer exist or
system improvements to remove the SPS are watranted,
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