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Ql. 

A. 

I. INTRODUCTION 

PLEASE STATE YOUR NAME AND BUSINESS ADDRESS. 

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

5 Michigan 48377. 

6 

7 Q2. BY WHOM ARE YOU EMPLOYED AND IN WHAT CAPACITY? 

8 A. I am employed by ITC Holdings Corp. as its Vice President of Planning. 

9 

10 Q3. PLEASE SUMMARIZE YOUR EDUCATIONAL BACKGROUND. 

11 A. I earned a Bachelor of Science Degree in Electrical Engineering from the 

12 University of Cincinnati in 1986, and a Master of Business Administration Degree 

13 from the University of Michigan in 1992. 

14 

15 Q4. PLEASE SUMMARIZE YOUR PROFESSIONAL QUALIFICATIONS. 

16 A. I have been involved in the utility industry for the past thirty-one years. I began 

17 my career in 1981 as an intern at the Cleveland Electric llluminating Company 

18 (now a subsidiary of FirstEnergy Corp.). In 1986, as an Underground Engineer, I 

19 was responsible for residential development of distribution systems. In 1992, I 

20 joined The Detroit Edison Company ("Detroit Edison") in its Professional 

21 Opportunity Program - a two year developmental program with a variety of 

22 assignments, including Transmission Planning. In 1994, I was assigned to the 

23 Demand Side Management section of the Marketing Depattment where I analyzed 

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

I 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 
11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

ITC Midsouth, LLC 
Direct Testimony of Thomas W. Vitez 
PSC File No. E0-2013-0396 

QS. 

A. 

where I performed studies of Detroit Edison's transmission system. In 1998, I 

was promoted to Principal Engineer in Transmission Projects. 

When Detroit Edison fmmed a separate transmission subsidiary, I was 

appointed Principal Engineer in Transmission Projects. In 2003, I joined ITC 

Holdings Corp. as its Director-Transmission Planning. I subsequently was 

promoted to Director-Reliability Planning in 2006, and to my cmrent position in 

2007. I am responsible for all transmission system planning in my cunent 

position. 

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

Yes. I have served on a variety of indusu·y 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 Petfmmance Panel Working Group. I also served on 

the North American Elecu·ic Reliability Corporation ("NERC") Distribution 

Factors Task Force. With respect to the Midwest Independent Transmission 

System Operator, Inc. ("MISO"), I am the past Chairman of MISO's Expansion 

Planning Group and cunently serve as an active participant on MISO's Planning 

Advismy Committee. Finally, I served as Chairman of the Transmission and 

Disu·ibution Group for the Michigan Public Service Commission's Capacity 

Needs Forum. 

2 



ITC Midsouth, LLC 
Direct Testimony of Thomas W. Vitez 
PSC File No. E0-2013-0396 

1 Q6. PLEASE DESCRIBE YOUR GENERAL JOB RESPONSIBILITIES AS 
2 VICE PRESIDENT OF PLANNING. 

3 A. As Vice President of Planning, I oversee the planning and expansion of the 

4 transmission system for the corporate operating companies, including 

5 Intemational Transmission Company ("ITCT'), Michigan Electric Transmission 

6 Company, LLC ("METC"), ITC Midwest LLC ("ITCMW''), and ITC Great 

7 Plains, LLC ("ITCGP") (along with ITC Holdings Corp., collectively refwed to 

8 as "lTC"). I plan expansions to the transmission system by developing planning 

9 models, performing assessments of expected future system perfmmance, and 

1 0 studying requests to interconnect load and generation. I also oversee compliance 

11 with applicable planning standards, set internal transmission planning related 

12 policies, and work with stakeholders on transmission planning related issues. 

13 Load forecasting and economic analysis are also part of my transmission planning 

14 organization. 

15 

16 Q7. 
17 

18 A. 

19 

20 

21 

22 

23 

24 

PLEASE DESCRIBE YOUR 
ORGANIZATIONAL STRUCTURE. 

PLANNING DEPARTMENT'S 

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 complised 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 repmt to 
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QS. 

A. 

the Managers, including Ptincipal 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 testified 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 suppmt 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 ofiTCT 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 finn commercial import capability of Michigan's transmission 

system by 2,000 MWs to accommodate new projects identified in a "Joint 

Repmt" filed with the Michigan Public Service Commission by ITCT, 

Consumers Energy Company, and Great Lakes Energy Cooperative in 

December 2000. 

4 
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3) Case No. U-16200, requesting a transmission line siting cettificate for 

ITCT' s "Thumb Loop Project". 

I also testified in Docket No. ER09-68 I -000 at the Federal Energy 

Regulatory Commission ("FERC") where I 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 centers. 

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. 

Q9. ARE YOU SPONSORING ANY EXHIBITS AS PART OF THIS FILING? 

A. Yes. I am sponsoring the following Exhibits: 

Exhibit TWV-1 lTC Planning Department Organizational Chart 

Exhibit TWV-2 Transmission Planning Criteria 

Exhibit TWV -3 MISO Entity Organizational Chart 

II. PURPOSE AND SUMMARY OF TESTIMONY 

5 
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QlO. WHAT IS THE PURPOSE OF YOUR TESTIMONY? 

A. On December 4, 2011, Entergy Cmporation and lTC entered into a definitive 

agreement under which the Entergy Operating Companies1 will separate and then 

merge their electric transmission business into a subsidiary of lTC 

("Transaction"). This is a multi-state transaction involving the Entergy 

transmission operations in Louisiana, Arkansas, Mississippi, Texas, New Orleans, 

and a small pmtion of Missomi. The Transaction is subject to approval of the 

retail jurisdictions, FERC, and other federal agencies. In suppmt 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 lTC Midsouth LLC. 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 ITC's singular focus on transmission and its independence from 

market participants allow it to collaborate with others and plan the transmission 

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; 

1 The Entergy Operating Companies 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. 
("BTl"). 

6 
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(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 transmission assets will provide 

benefits in excess of what could be expected from EAT's participation in an RTO 

planning process; and 

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

10 Qll. PLEASE SUMMARIZE YOUR TESTIMONY. 

11 A. First, ITC has a proven track record of planning its transmission systems to: (1) 

12 address local, state, and regional reliability needs; (2) increase the economic 

13 efficiency of the overall grid; and (3) respond to transmission needs identified in 

14 state and regional processes. When deficiencies are identified on the transmission 

15 system, such as inadequate capacity to meet load under certain contingency 

16 conditions, ITC' s transmission planners develop transmission system 

17 reinforcements to address those deficiencies. The reduction of transmission 

18 system constraints can result in more economic dispatch of generation, ultimately 

19 reducing energy costs to end-use customers. These practices expand market 

20 access and also confer value through the planning and operation of a more robust, 

21 reliable transmission grid. ITC has followed through on the projects that come 

22 out of this transmission planning approach by making significant investment in its 

23 transmission systems. 

7 



ITC Midsouth, LLC 
Direct Testimony of Thomas W. Vitez 
PSC File No. E0-2013-0396 

1 Second, ITC is committed to planning its transmission system in an open 

2 and transparent manner. As such, ITC has its own processes that supplement the 

3 already-robust open and transparent processes used by MISO. Together, the 

4 MISO and lTC processes provide lTC with an opportunity to solicit feedback 

5 from regulators and stakeholders2 about identified and perceived transmission 

6 planning needs and potential solutions. 

7 Finally, the Transaction enhances customer benefits beyond what could be 

8 achieved through the Entergy Operating Companies' MISO membership. MISO 

9 has historically employed a bottom-up planning process that depends on the local 

1 0 knowledge and requirements of each Transmission Owner to identify projects 

11 required to support both local and regional needs. MISO, as an RTO, has no 

12 ability or mandate to build transmission facilities to meet the demands of the 

13 wholesale market. lTC has proven it has the expertise, resources, and capital not 

14 only to plan but also to constmct needed investment. In addition, ITC's regional 

15 approach to transmission planning will enhance deliverability of generation 

16 throughout the region to provide a more economic source of energy for 

17 customers. 

18 

19 III. TRANSMISSION PLANNING UNDER AN RTO 

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

8 
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1 Q12. DOES lTC PARTICIPATE IN AN RTO PLANNING PROCESS? 

2 A. Yes, ITC pruticipates in MISO's and Southwest Power Pool's PERC approved 

3 open and transparent planning processes. In Order No. 8903
, PERC set forth nine 

4 planning plinciples associated with transmission planning: coordination, 

5 openness, transparency, infmmation exchange, compru·ability, dispute resolution, 

6 regional coordination, economic planning studies, and cost allocation. Further, 

7 PERC required that a coordinated, open and transparent planning process be 

8 utilized on the local and regional level, and that the planning process be described 

9 in the tariff. 

10 

11 Q13. PLEASE PROVIDE A HIGH LEVEL DESCRIPTION OF THE MISO 
12 REGIONAL PLANNING PROCESS IN WHICH lTC PARTICIPATES. 

13 A. MISO is registered with NERC as a Planning Authority.4 In this capacity, MISO 

14 perfonns regional planning of the transmission systems by evaluating and 

15 planning for the reliability of the transmission system in accordance with NERC's 

16 Reliability Standards and other criteria, as explained in Attachment FF ofMISO's 

17 tariff. Although MISO performs planning functions collaboratively with its 

3 Preventing Undue Discrimination and Preference in Transmission Service, Order No. 
890, PERC Stats. & Regs. 'J[ 31,241, order on reh'g, Order No. 890-A, PERC Stats. & 
Regs. 'J[ 31,261 (2007), order on reh'g, Order No. 890-B, 123 PERC 'J[ 61,299 (2008), 
order on reh'g, Order No. 890-C, 126 PERC 'J[ 61,228 (2009), order on clarification, 
Order No. 890-D, 129 PERC 'J[ 61,126 (2009). 

4 MISO is the PERC-approved RTO which has functional control over transmission 
assets ofiTCT, METC, and ITCMW rated 69 kV and above. 

9 
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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 

6 cycle starts when stakeholders submit newly proposed projects, usually in early 

7 September. Throughout the MTEP process, Planning Advisory Committee, 

8 Planning Subcommittee, Subregional Planning Meetings ("SPM") and other more 

9 local meetings such as the Michigan Technical Task Force ("MITTF") are held. 

10 The purposes of the meetings are to provide MISO, Transmission Owners, 

11 stakeholders and regulators with an opportunity to discuss study results, the future 

12 needs of the transmission system, and the transmission projects proposed to meet 

13 those needs. MISO then spends approximately one year evaluating the projects 

14 for inclusion in the MTEP. Then, by the following September (approximately one 

15 year after the start of the planning cycle), MISO submits a proposed MTEP to the 

16 MISO Board of Directors. The MISO Board subsequently evaluates the MTEP 

17 and detetmines whether approval of the plan is warranted (typically within the 

18 December timeframe l 

5 A copy of the latest MTEP can be accessed at: 
https://www.midwestiso.org/Pianning/TransmissionExoansionPianning/Pages/MTEP12.aspx 

10 
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1 The projects listed in Appendix A of the MTEP constitute the 

2 essential transmission projects recommended to the MISO Board of Directors for 

3 review and approval. MISO believes, in aggregate, that the Appendix A projects 

4 will: 

5 o Ensure the reliability of the transmission system; 

6 o Provide economic benefits such as increased market efficiency; 

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

9 o Address other issues or goals identified through the stakeholder process. 

1 0 The projects listed in Appendix B of the MTEP Report represent proposed 

11 projects for which a need has been identified, but require additional analysis. 

12 Appendix C of the MTEP Report contains more conceptual projects for which the 

13 need has not been verified. This MISO planning process assures that the 

14 transmission projects developed by individual Transmission Owners, such as lTC, 

15 will be properly integrated with other proposed projects within MISO and that 

16 these projects will be fully vetted in an open and transparent manner. 

17 The Transmission Owners in the MISO region, including ITCT, METC, 

18 and ITCMW, typically perfmm the initial planning for their individual 

19 transmission systems by detecting deficiencies, selecting the alternatives that they 

20 want to advance as proposed projects, and submitting the proposed projects into 

21 the MISO planning process. MISO does not typically initiate transmission 

22 projects to be built by the Transmission Owners unless the projects are regional in 

23 nature and affect several pricing zones and other MISO member Transmission 

11 
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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. 

4 Q14. HOW DO THE MULTIPLE SUBREGIONAL AND LOCAL MEETINGS 
5 HELD THROUGHOUT THE MTEP PROCESS ENSURE SUFFICENT 
6 INPUT FROM STAKEHOLDERS AND REGULATORS? 

7 A. As mentioned above, MISO holds SPM' s and more local meetings tluoughont the 

8 MTEP process in addition to the regional Planning Advisory Committee and 

9 Planning Subcommittee meetings. While the regional Planning Advisory 

10 Committee and Planning Subcommittee meetings typically focus more on the 

11 higher level issues that impact MISO as a whole, the local meetings are typically 

12 held close to the regions they focus on and allow for more detailed discussions 

13 around specific projects in each local region. The meetings provide a forum for 

14 stakeholders and regulators to comment on the project proposals and submit 

15 additional project proposals for consideration in the MTEP process. 

16 

17 Q15. WHAT INPUTS TYPICALLY ARE CONSIDERED IN THE REGIONAL 
18 PLAN ADOPTED BY MISO? 

19 A. 

20 
21 
22 
23 
24 

25 
26 

27 
28 

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 integrate 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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o Transmission needs associated with generator interconnection service; 

o Plans and analyses developed by the Transmission Provider to provide 
for a reliable transmission system and to expand trading opportunities, 
better integrate the grid and alleviate congestion; 

o Inputs from Planning Advisory Committee; and 

o Inputs provided from state regulatory authorities having jurisdiction 
over any of the Transmission Owners and by the Organization of 
MISO States ("OMS"). 

10 Q16. 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 various 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 impmtant 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/exempt 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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market, reliability, cost allocation, finance, and govemance issues provide updates 

to the Advisory Committee. A copy of the MISO Entity Organization Chart is 

attached as Exhibit TWV-3. 

To facilitate planning collaboration specifically, MISO has developed a 

number of fmums in which staff, transmission owners, stakeholder entities, and 

policy makers participate, or contribute to, the planning process. Those fmums 

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 fmmed 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, PERC, 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 PERC. 

IV. lTC'S TRANSMISSION PLANNING PROCESSES 

Q17. WHAT IS lTC'S OVERALL VIEW OF TRANSMISSION PLANNING? 

A. ITC believes transmission planning is essential to a reliable and efficient 

transmission system. Effective transmission planning is the most impmtant tool 

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

14 
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higher energy costs to customers. In order to facilitate planning, ITC employs a 

robust planning process that pmposefully engages stakeholders and regulators, 

effectively and efficiently identifies issues and solutions, and implements those 

solutions in a cost-effective and timely manner. ITC 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. 

12 QlS. PLEASE DESCRIBE lTC'S TRANSMISSION PLANNING SYSTEM 
13 PERFORMANCE OBJECTIVES. 

14 A. ITC plans its transmission systems to address local, state, and regional reliability 

15 needs, allow for the interconnection of generation sources, and increase the 

16 economic efficiency of the overall grid. When deficiencies are identified on the 

17 transmission system, such as inadequate capacity to meet load under contingency 

18 conditions, ITC' s transmission planners develop transmission system 

19 reinforcements to address those deficiencies. ITC also contemplates transmission 

20 projects with a view to increasing the economic efficiency of the overall grid. For 

21 example, the reduction of transmission system constraints can result in more 

22 economic dispatch of generation, ultimately reducing energy costs to end-use 

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

15 
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1 .for customers, and also confer value through the existence of a more robust, 

2 reliable transmission grid. Finally, ITC also plans its transmission systems to 

3 address transmission needs identified in state and regional processes. A copy of 

4 each ITC operating subsidiary's "Transmission Planning CriteJia" is attached as 

5 Exhibit TWV ·2. 

6 Q19. DOES lTC FOLLOW THE SAME APPROACH AS EAI AND THE 
7 OTHER ENTERGY OPERATING COMPANIES FOR RELIABILITY 
8 PLANNING? 

9 A. The two businesses plan their transmission systems to meet the same NERC 

1 0 Reliability Standards. However, the two businesses implement the requirement to 

11 include planned (including maintenance) outages differently. Using the planning 

12 requirement to perfmm single contingency analysis, EAI and the other Entergy 

13 Operating Companies only consider planned outages identified in the immediate 

14 future in combination with the other single contingencies. Whereas planning at 

15 ITC's Michigan Operating Companies considers the possibility that any element 

16 may be taken out of service as a planned outage even if those outages are not yet 

17 specif1cally identified. This N-1-1 analysis results in a broad encompassing of the 

18 possible combinations of any single contingency occurring duJing any planned 

19 outage for the ITC Michigan Operating Companies. This analysis is done for load 

20 levels up to 85% of peak load with the assumption that planned outages will not 

21 generally be scheduled during times of peak usage. The N-1-1 analysis results in 

22 a system with additional flexibility to obtain facility outages for maintenance or 

23 upgrades. 

24 
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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 pa11 of the assessment is simulating system performance 

under peak load conditions. Thus, these assessments are pelformed at load levels 

from the 50th and 70th percentile of the peak load forecast distribution. The 50th 

percentile case represents the base analysis and is what is used in the MISO 

planning processes. The 70th percentile forecast is used as a sensitivity analysis. 

This sensitivity analysis is reflective of the fact that planning for a 70th percentile 

peak forecast (a higher load level than the 50th percentile forecast) helps to ensure 

projects are developed to meet the long-tenn needs of the system in a cost-

effective manner. The planning process at ITC entails the simulation of all of the 

vmious contingencies as required by the regional and local planning criteria (at a 

baseline 50th percentile peak load forecast and a higher 70th percentile peak 

forecast case). While the peak load conditions m·e 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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1 In the assessments for Michigan, the system is divided into geographic 

2 areas that share common growth patterns, facilities, and system issues. Along 

3 with assessing the system using a 701
h percentile peak load forecast as a 

4 sensitivity, the system is also tested by considering various power transfers across 

5 the system from west to east, east to west, north to south and south to north. 

6 These sensitivities fmther help ensure that projects are developed so as to allow 

7 for a range of possible future scenarios. The annual near-tenn and long-tenn 

8 assessments describe the nature of the system problems identified, the limiting 

9 elements giving lise to the problems, the possible impact of the issues on system 

10 operations, and, ultimately, proposed solutions. The proposed solutions are 

11 delived by ITC's transmission planners through their knowledge of the system, 

12 communications with ITC' s operations department, communications with 

13 regulators and stakeholders and general engineeting expertise. 

14 Results that indicate a need for new infrastructure in the near term, or that 

15 would require multiple years for implementation, are then submitted to the MISO 

16 MTEP process for inclusion in the MTEP as Appendix A projects (meaning 

17 approval is requested at the conclusion of the MTEP cycle). 

18 As described in further detail elsewhere in my testimony, this planning 

19 cycle is subject to the MISO and ITC stakeholder processes where information is 

20 both solicited and shared. 
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1 Q21. PLEASE EXPLAIN WHAT YOU MEAN WHEN YOU SAY ONE OF lTC'S 
2 OBJECTIVES IS TO PLAN THE SYSTEM TO INCREASE THE 
3 ECONOMIC EFFICIENCY OF THE OVERALL GRID. 

4 A. As mentioned above, in addition to obtaining compliance with NERC's 

5 Reliability Standards, ITC's planning process also considers the economic 

6 efficiencies that may be realized by planning, and ultimately constructing, 

7 additional transmission. For example, when it is found to be economically 

8 justified, ITC develops projects to reduce costs associated with generation 

9 dispatch pattems that are more costly than what could be achieved in the absence 

1 0 of certain transmission system constraints. 

11 

12 Q22. WHY IS ANALYZING SYSTEM CONSTRAINTS IMPORTANT FOR 
13 ENSURING SYSTEM RELIABILITY? 

14 A. A transmission constraint arises when an element or part of the system is at a limit 

15 and cannot reliably handle more power flow. Because of the transmission 

16 constraint, no more power can be allowed to flow through that constraint. 

17 Consequently, the element or part of the system that is limited by the constraint 

18 can no longer meet incremental needs by utilizing resources in the portion of the 

19 system that is not bound by the constraint. This means that load affected by a 

20 constraint is limited to a smaller pool of resources, and thus the load that is on the 

21 limiting side of the constraint is at an increased risk for a power outage due to a 

22 generator or transmission line failure. Likewise, in a case where all the 

23 generation resources bound by the constraint are ah·eady deployed, it may not be 

24 possible to serve additional load in this pmtion of the system. In other words, 

19 



1 

2 

3 

4 

5 

ITC Midsouth, LLC 
Direct Testimony of Thomas W. Vitez 
PSC File No. E0-2013-0396 

there are fewer options available to compensate for the effects of the loss of a 

facility or increased power demand in the area of tbe 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. 

6 Q23. CAN SYSTEM CONSTRAINTS ALSO HAVE ECONOMIC 
7 IMPLICATIONS? 

8 A. Yes. Transmission system constraints can also have undesired economic impacts 

9 because system limitations may decrease overall grid efficiency. For example, by 

1 0 preventing the most economic dispatch of generation to be used to serve load, a 

11 system limitation may lead to an increase in total cost of energy. In other words, 

12 the transmission constraint prevents a dispatch pattern that could provide lower 

13 costs. Remedying a constrained transmission system can allow the lower cost 

14 generation to serve load when needed, thereby resulting in reduced purchased 

15 power costs to end-use customers. 

16 

17 Q24. WHAT OPTIONS ARE GENERALLY AVAILABLE TO MITIGATE 
18 TRANSMISSION CONSTRAINTS? 

19 A. In the short-te1m, flow through constraints must be managed to adhere to system 

20 limitations through methodologies such as re-dispatch or, in extreme cases, load 

21 shedding. Some constraints are the result of temporary conditions on the system 

22 and can be mitigated through returning the system to its more permanent 

23 configuration. Those temporary conditions may be the result of an unusual or 

24 unexpected condition snch as the unavailability of pruts of the transmission 
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system or generators in the vicinity of the constraints. While temporary 

2 conditions are important and should be assessed, ITC planners typically are more 

3 interested in recurring constraints. In the long-term, transmission constraints 

4 (which, as described above, can cause reliability concerns and increased economic 

5 costs) can be alleviated by: (1) reducing electricity demand in the area limited by 

6 the constraint t!u·ough energy efficiency and demand-side management programs; 

7 (2) building more generation capacity in the area limited by the constraint; (3) 

8 building additional transmission capacity to either alleviate the constraint or 

9 provide another transmission path to enable more power to get to the area for 

10 which the constraint is limiting; or (4) continuing to rely on the short-term 

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

12 

13 Q25. DOES ITC'S PLANNING PROCESS CONSIDER NON-TRANSMISSION 
14 SOLUTIONS TO MITIGATE TRANSMISSION CONSTRAINTS? 

15 A. As an independent transmission-only entity, lTC provides transmission solutions 

16 to mitigate transmission constraints. However, non-transmission solutions (e.g. 

17 demand side management and reconfiguration of load on the lower voltage 

18 systems) may be identified by others and considered in MISO's ·open and 

19 transparent planning fmum and therefore in ITC' s planning process. 

20 

21 Q26. IN YOUR OPINION, HOW WELL DO THE lTC AND MISO PLANNING 
22 PROCESSES WORK TOGETHER? 

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

24 bring together a good aggregation of core competencies. MISO is not designed to 
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1 have the in-depth knowledge, data, and experience that local Transmission 

2 Owners possess about their own systems. This expertise is a key driver behind 

3 each project proposed by Transmission Owners. MISO, however, is in a better 

4 position to coordinate and facilitate the extensive MTEP processes. 

5 Q27. PLEASE PROVIDE EXAMPLES OF WHERE lTC'S TRANSMISSION 
6 PLANNING BROUGHT CUSTOMER BENEFITS. 

7 A. The Jewell to Spokane Project, which is located in southeast Michigan, is a good 

8 example of how a relatively small investment in transmission resulted in 

9 significant cost savings to customers by relieving transmission constraints. The 

10 project consisted of: (1) a new 13-mile long 230 kV transmission circuit; (2) a 

11 345-230 kV transformer installed at Jewell; (3) a 230-120 kV transformer 

12 installed at Spokane, and (4) approximately 2.9 miles of 1431 ACSR conductor 

13 installed from a tower position to Jewell Station thus creating a new Adams-

14 Jewell 120 kV circuit. The Project had a one-time cost of $10.2 million. It was 

15 determined that this investment was reasonable in light of the economic 

16 efficiencies this project brought to the overall grid. The economic benefits 

17 metrics used in this analysis resulted in estimated annual net benefits of over $60 

18 million. 

19 Likewise, ITCMW is in the process of constructing a new SO-mile 345 kV 

20 line in Iowa intended to improve reliability in eastern Iowa and improve market 

21 efficiency by reducing transmission congestion. When completed, the Salem-

22 Hazelton transmission line will connect ITCMW' s Hazleton Transmission 

23 Substation in Buchanan County, Iowa to ITCMW' s Salem Transmission 

22 



ITC Midsouth, LLC 
Direct Testimony of Thomas W. Vitez 
PSC File No. E0-2013-0396 

1 Substation in Dubuque County, Iowa. The Salem-Hazleton Line was modeled in 

2 2006 as a solution to transmission constraints in eastern Iowa in MISO's Eastern 

3 Iowa Study. MISO found that the constmction of the Salem-Hazelton line would 

4 reduce annual load and production costs by approximately $108 million. The 

5 total capital cost of the line is currently projected to be $123 million, which will 

6 be collected over the 60-year depreciable life of the line. The need for the line was 

7 recognized for several years prior to 2006 but was not built until after ITC's 

8 acquisition of ITCMW. 

9 

10 Q28. CAN YOU PROVIDE AN EXAMPLE OF HOW lTC ALSO PLANS ITS 
11 TRANSMISSION SYSTEMS TO ADDRESS TRANSMISSION NEEDS 
12 IDENTIFIED IN REGIONAL AND STATE PLANNING PROCESSES? 

13 A. Yes. For example, ITCT is making a significant investment in Michigan's high 

14 voltage electric grid by developing a new 140-mile transmission line and four new 

15 substations which, taken together, will help increase transmission system 

16 reliability, reduce system congestion, provide more efficient transmission of 

17 energy and serve as a "backbone" for future interconnection of new generation 

18 sources. MISO approved the Thumb Loop Project as the first Multi-Value 

19 Project ("MVP") with regional benefits beyond just the accessing of new 

20 renewable generation. ITCT has received siting approval for this project and 

21 cmTently is undertaking construction activities. 

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

23 construct portions of four other MVPs. The portions of these projects that ITC 
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Q29. 

A. 

will build, own, and operate will be located in patts of Iowa, Minnesota, and 

Wisconsin. 

Finally, ITCMW has been upgrading the existing 34.5 kV system to a 69 

kV system in Iowa. 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 Iowa can effectively connect ethanol and other biodiesel plants 

which typically locate in these areas, thus advancing state and local economic 

development. 

DOES lTC 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 perfmmance 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 infmmed 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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including retail regulators, large retail 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 extra effort to keep regulators and policy makers 

informed and aware of emerging planning issues. For example, ITC meets 

separately with regulators to discuss its plans for transmission development, 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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Q30. 

Q31. 

A. 

BASED ON THE COLLABORATIVE PROCESSES DESCRIBED ABOVE, 
HAS lTC 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, ITC 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, !50 MW of energy production capacity to the grid. 

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

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

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

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

oppmtunity 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, perfonnance using MISO-specified 

economic metrics, and assessed ability to meet public policy objectives. MISO 
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also dete1mines 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 

transmission 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 

8 dete1mination as to what project should be proposed for inclusion in Appendix A 

9 to be reviewed and voted on by the MISO Board of Directors. 

1 0 As described above, ITC also meets regularly with affected stakeholders 

11 and regulators. This provides another opportunity to identify system needs and 

12 discuss optimal solutions for those needs, ensuring efficient coordination between 

13 the transmission and distribution systems. Moreover, almost all jurisdictions have 

14 siting processes for infrastructure such as transmission. This provides yet another 

15 fomm and means to discuss ITC' s proposed projects 

16 Further, given ITC's commitment to professional integrity, as well as 

17 ITC's status as a PERC-regulated utility, it is incumbent upon ITC to advance 

18 only pmdent projects. ITC's reputation and credibility would be seriously harmed 

19 if it proposed inappropriate or imprudent projects. As testified to by ITC witness 

20 Mr. Joseph Welch, ITC is unique in the industry as an independent, transmission-

21 only utility. The merits of the independent transmission business model and the 

22 future role it will play in the U.S. utility indust1y rests very much on the 
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company's petformance and the extent to which ITC's business model is shown 

to be desirable for customers. 

Finally, lTC has grown its business, in part, by acquhing other 

transmission systems from existing vertically integrated utilities that ultimately 

become its customers and stakeholders. If lTC 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 

12 Q32. WILL THE NEW lTC OPERATING COMPANIES PARTICIPATE IN 
13 THE MISO PLANNING PROCESS IF THE TRANSACTION IS 
14 APPROVED? 

15 A. Yes. Participation in the MTEP process assures that projects identified by the 

16 

17 

18 

19 

New lTC Operating Companies6 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 

6 The term "New lTC Operating Companies" refers to the newly created operating 
companies that will own electric transmission assets as pmt of the lTC Holdings Corp. 
corporate structure. The New lTC Operating Companies will be a direct subsidiary of 
lTC Midsouth LLC, which in tum will be a direct subsidiary of lTC Holdings Corp. 
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1 a forum for those projects to be vetted in an open and transparent process 

2 inclusive of interested stakeholders. 

3 

4 Q33. YOU HAVE DISCUSSED HOW lTC INTERACTS WITH THE OMS AS 
5 PART OF lTC'S PLANNING EFFORTS. CAN YOU PLEASE DESCRIBE 
6 HOW THE NEW lTC OPERATING COMPANY WOULD EXPECT TO 
7 INTERACT WITH THE E·RSC IN lTC'S PLANNING PROCESS AFTER 
8 THE TRANSACTION? 

9 A. ITC witness Mr. Joseph Welch addresses this issue directly, but my understanding 

1 0 is that ITC has committed to support retention of the ERSC' s existing authority 

11 over cost allocation and the construction of transmission upgrades for the five 

12 year transition period after EAI and the other Entergy Operating Companies join 

13 MISO. 

14 

15 Q34. DO THE ENTERGY OPERATING COMPANIES HAVE AN 
16 ESTABLISHED EXPANSION PLAN FOR THE TRANSMISSION 
17 SYSTEM? 

18 A. Yes. The Entergy OASIS website posts various documents relating to 

19 transmission plans for the Entergy Region. One of these documents is the cun·ent 

20 Construction Plan ("CP"). The CP also considers the needs of the transmission 

21 system over a five year period. The Entergy CP may contain more than 

22 reliability-driven projects. The latter pmtion of this document is the Year 6 

23 through 10 projects, refen·ed to as the Horizon Projects ("HP"). 

24 
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1 Q35. HAVE YOU REVIEWED THE PROJECTS INCLUDED IN THE 
2 CURRENT ENTERGY CP? 

3 A. Yes. ITC will consider the projects in the current Entergy CP. As ITC witness 

4 Mr. Joseph Welch explains, ITC would generally expect to complete any in-

5 progress transmission projects, as well as follow through on near term planned 

6 projects in order to make sure that none of the New ITC Operating Companies fail 

7 to meet any reliability requirements. Likewise, Mr. Welch explains that ITC 

8 would not want to disrupt any established project schedules, or fail to honor any 

9 then-existing contractual obligations. 

10 Q36. WOULD THE NEW lTC OPERATING COMPANIES LOOK BEYOND 
11 THE CURRENT PROJECTS IDENTIFIED IN THE CURRENT 
12 ENTERGY CP? 

13 A. Yes. Once the Transaction closes, the New ITC Operating Companies will 

14 engage regulators and stakeholders through processes similar to those described 

15 above, to help us determine the future needs of the transmission system in the 

16 Entergy footprint. 

17 

18 Q37. FROM A TRANSMISSION PLANNING PERSPECTIVE, HOW WOULD 
19 THE TRANSACTION ENHANCE CUSTOMER BENEFITS BEYOND 
20 WHAT COULD BE ACHIEVED THROUGH MISO MEMBERSHIP? 

21 A. MISO has been very successful in implementing PERC's open access policies in 

22 its cmTent footprint. This success, coupled with the growth in competitive 

23 wholesale markets, has led to improvements in economic dispatch of the grid by 

24 increased usage of the grid at a time when more investment in, and expansion of, 

25 the grid is critically necessary. As the Entergy Operating Companies seek to 

26 move into MISO, with its efficient, transparent, and successful regional energy 
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1 market, the demands placed on the transmission system for the Entergy Region 

2 likely will increase, along with market transactions. MISO has no ability or 

3 mandate to undertake the construction of transmission facilities to meet the 

4 demands of the wholesale market. Instead, the member Transmission Owners 

5 must plan, attract the necessary capital, and build the transmission facilities 

6 approved as part of the MTEP. Further, as I previously testified, MISO generally 

7 uses a bottom-up stakeholder-driven process in which the Transmission Owners 

8 address deficiencies and explore the oppmtunities on their own systems. 

9 Transmission Owners identity alternatives to solve any deficiencies and capture 

1 0 economic oppmtunities by recommending projects to the MISO for inclusion in 

11 the MTEP. Typically, if a project is not brought forward by a Transmission 

12 Owner, regulator or other stakeholder, it is less likely to have the necessary study 

13 and development required to be considered in the MTEP planning process. 

14 ITC' s singular focus on maintaining, operating, and enhancing the 

15 robustness of the transmission grid is essential during this time when the Entergy 

16 Operating Companies are planning a move into the MISO market and use of the 

17 glid for market transactions is likely to increase. ITC has the expettise, resources, 

18 and capital to plan and constmct the needed investment. Moreover, ITC' s 

19 independence assures that market participants, regulators and stakeholders have 

20 confidence in how the system is planned and that an open and transparent 

21 planning process is utilized. 

22 Likewise, lTC has no internal competition for capital across functions or 

23 operating companies, so the New lTC Operating Companies will have capital 
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1 available to make the necessary investment. ITC' s regional approach to 

2 transmission planning will also facilitate enhanced deliverability of generation 

3 throughout the region to provide economic sources of energy for its customers or 

4 advance policy goals of the retail jurisdictions it serves. In that regard, the New 

5 ITC Operating Companies will plan and build transmission to improve the overall 

6 efficiency of the market and to enhance economic dispatch at the RTO level. 

7 Q38. DO YOU ANTICIPATE THAT THE ORGANIZATIONAL STRUCTURE 
8 FOR lTC'S PLANNING GROUP WILL CHANGE SUBSTANTIALLY IF 
9 THIS TRANSACTION IS APPROVED? 

10 A. No, I don't anticipate that the organizational structure will change substantially. 

11 We are still in the process of dete1mining the post-transaction organizational 

12 design. However, I anticipate that I will continue to repmt to the Executive Vice 

13 President and Chief Operating Officer, that the Planning functions for the newly 

14 created operating companies will also report to a high ranking executive officer 

15 (likely Mr. Richard Riley), and that the overall positions and functions will 

16 remain the same (i.e, we still will have Managers, Principal Engineers, Senior 

17 Engineers, Engineers, Associate Engineers, Economic Analysts, Programming 

18 Analysts, and Engineering Technicians functions). Importantly, as described in 

19 ITC witness Mr. Jon Jipping's testimony, ITC's New Operating Companies will 

20 employ an organizational structure that augments the pelformance accountability 

21 of a traditional line reporting structure with corporate-level governance and 

22 oversight for the Operations, Planning, Engineering, and Asset Management 

23 functions. 
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Q39. 

A. 

WILL END-USE CUSTOMERS BENEFIT FROM lTC'S APPROACH TO 
TRANSMISSION PLANNING IF THIS TRANSACTION IS APPROVED? 

Yes. For example, because lTC is independent and has no generation affiliations 

with competitive interests, developers are comfortable sharing their generation 

plans with lTC. This open communication was key to the transmission planning 

that resulted in the Thumb Loop and GPE projects described above. lTC believes 

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 eff01ts 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 led 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 transmission 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 to 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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1 This manual defmes anti explains the current planning criteria and will be reviewNJ nml 
update<! as l'equtred. Tile plamling criteria contained in this mrumal are, in geneml, to be 
mrifonnly interpreted and utilized in thdesHng and planning ofthe trnnsmission system unless 
some deviation is justifie{l as a result of special, economic or unusual considerations. Snell 
instances should not necessarily be considered to· conflict with this criterion or to justily revising 
!he cJileria. but should be recognized as unusual and special cnses. The reliabilily implications of 
all such deviations shall be quantified to the extent possible or othe•wise qualified S11fl1ciently to 
ensure minimal reliability impacts. The planning criteria in this manual nte gui<Mines to assist 
the. planning engineer in making capital project and/or operating solution proposals for 
anticipated system needs. 
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ITC Midwest Trnosmis.~ion Plnnuing- ('rifo::tin 100 kV wd Abov~ 
Mny, 2012 

1 Goal 

This document destribes the criteria- to. be used in l\S$C$slng the re-Hability of the ITC Midwest 
lranst:nission (1 00 kV and abo-ve2

) system. Thi:s u·ansmtssion plruming__ criteria, is intended to 
re~mlt in-flit ITC Mid'-vest transmission system tha.t eeonomically and r-eliably allows our 
1ransmission system Ctl$fomers to serve load from g¢ueradou ofchoke-. 

. 2 NERC & MRO Reliability Criteria 

lTC Midwest adheres to the NERC Reliability Standards and the MRO Srnndards. 

In Table· I of the NERC TPL Stftndards (TPL-00 l-0, TPL-002-0, TPL-003-0 & TPL-004-0). four 
cnteg:orie.~ of conditions h;we been defined as fQUows (SLG is single line ground and 3-$ is three 
phose): 

2 For these ¢riteria,. this it1t:'ludes tmn~formers with a low side V¢'1tag'e' 11\ling aOOve. roo kV. 

Page.3<>fl6 



ITC 1\..fM·wcst Transmis:s.ion PJ.;:nminiJ" Crite1ia 100 kV and Above. 
M•y,20!2 

Table 1- Transmission System Standards- Normal and Emergency Cond/{fons 

Cait¥Ofl' C<>~Iin tllnts Swlnn l..b~its ~ hn litH 

In!Mizl~E~-lll.l(s)mi(;(lo!i.l!~uey Systtm:Sill:4i!mdbolli~m:.'!l 
!..Y.1 o:>f"Dollll.ad.« C>illiiled 

Jnd\'<11UU1Jll~~hh\ Ct....:~O.W.f« E~nr~J.) AJ>l)lu~bloeRill" • Finn Tm~ir.m 

.. Annciliik-s·i'*Smi::~ Ytr "' No N<>Cootil:!g...:e-ill 

Sio.[.;e ~ ~ G!~ (SLO) « J.f'h!tt 

• (.lCJ}fwll .... w. l~tm~>d Ckuill.s: 
f.\'!:}llrtstl!tiuj!lA!b!: t.(k~ \'u No' "' ~~~ ,.f ~ ~illf,e 2. 'ii~lllio.iolt<ifroit Yes l>V N"¢ 

f~»l 
~-TlUlt4'~il!W y" No-\ No 

1Nti~ofME4.,.-e~~iv;lt~utfa\tl! Yn Ut>~ NO 
SW.~}'.)J,eB~ Nc:-wtCfeul!lt: 

4. Silgkctok{de) lrn \"f1; No~ "' 
t 

St.Ghull .. tr;ill No11Ml em riot: • 
Yn 

Ewn!W~t-n~~ir. l.ll!r.S«tic!> ~(l][$;d' No 

IW:W~oftv.:v-c.r1Wft 2. ~ttal:u {bibueoz i:!te:~ull fwlt) y~ l'itlllciit'CI!Ulr~ No 
(~)tie-Will$. 

;';~cr ~1.} nul!, ~;;~~JJ1<ia', 
Ma.'&U.I~yn!ll_iA~~l~~ 
~:a~SWc:1Cifs:d!,,W.! 
N.mt.alC!win(: 

3. c~teg.:ay a.aU.B1, BJ orB:U Y6 ~~COlib~UM' No 
c-~;.ro.y. munu! symm 
a~ ... ~lllt,!OE-<!;vd.by~o 
~:eg¢>y 11 (BI, S"t,B~~~ 8-f} 
((!~~m:,-

B-~kll3lod,w-.a..~nrill6~t 
4.8~(&) ~ fwll(ll~ll ){1):, 

'" P~~r.tro&.i' "' m!h lW.<nai C&>ri!lf: 

}. At>"f t$.'9 ".ir~tlls cf ~ .u.Wt:f!k 
dr"(t)~l.rll'ttlme1 Its I'Will~'C«tuollM' No 

SIG F~ult. ....;lh.lhby~d ~~rirl&' 
($1ilt\"lned:tr <;-t rootet~W.·uyfi.tlll 

y" l'I~!IA7('otttGN" 1\1! f$1lun}: 
f..G~qtr~tM 

7. Tmtif(.f"j~Mr 
y" FhMedtC-<)lltrcUOO' Nc 

t. tm~'li*i~n Cittuit y" P'..atl!ffi'C«uroQ.-.:J' No 

~-a~ St.:&.:. y~ P~Colltrqu.M' "" 

Pa-g .. 4ofl6 
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ITC Midwes1 Tr::m&mit.-sion Pla11ning: ('~iterin 100 kV and Abov.e 
May. 2012 

. The following. requirements are specified in the MRO Slllndtml TPL-503-MR0-01 System 
Pel'fonnance. 

Table 2- MRO System Performance Table' 

NERC Categories Transient Rotor Angle Oscllfatlon 
Voltage Damplhg Rallo Llmtls 

Deviation 
Llinfts 

A Nothing In addition to·NERC Requirements 

· Minimum 0.70 -· -·-B (Sa& Note~ 2 Not to be less than 
and6) p.u. at any bus. 0.0081633 for disturbances 

(See Note 6} with faults or l~ss than 
0.0167660 for·llne trips. 

(Sea No1e 7) 

C (See Notes 2, Minimum o. 70 Not to be less than 
3. and 6) p.u. at any bus. 0.0081633 for disturbances 

(See Note 5) wllh faults or less than 
0;0167660 for line trips. 

(See No1e 7) 

D (See Noles 2, Nothing in adWiion to NERC Requirements 
3, and 4) 

Notes: 

1. The· MRO System Pe.tfommnee Table including the notes applies. to the i1lltial trru}S:ftnt p<:ciod fuilowing tf1e 
contingency (up- to 20 s-ec<J-nds) aud the- pos:t..dis1utba:nce·perlod (20 s~onds tl;.l the .etJd of the-- all-owed 
ret~djusfment-period as described in. MRO Regional Rdinhilit.y Standard TPL--SOO-lviRO-Ol_R1.4), 

2. The tbllowing !..tlllllWirl-zes 1ltoe il'fll(lml'lfic. t~nd.numnrJ re-adjustments that nte pelitiis.sihk fot 1.111 NERC CatCgoty 
B dis.tutbal1~es. 

A. Generati'oo adjustments a Reducing_ or increasing g-encmtk•n whi.Ie keeping the units on-lin.: 01' by bringing 
ad'ditil:n~l \l!lits on line. TI1e l'ltnOHI!t of g~nmt.fon change i-s Ii~ited t:o ·ihllt ru.noupt thot ctm. be 
ac-complh.hed wilbin the rill owed readjustment period~ DUe eons:id:Cration shall be ~ven to·1>tart up. time 
(utd t'J).mp n'lt~ of the \11lits. 

B. Capacitor and reac-tor-S\vitc.JUng .. The.mtmber of"cnpac:itors- and r.enetors which may be: switched is limltt<l 
to !hose whidl <:Otltd be ~v.itched dm:ffig tlle allowed re-adju<>lmtut period. Tilis inclUdes- those C{lpacitors 
ao-d rt-lf..::tofi' thnt would be sv.•itch.:d by automatic control<> with-in the oSiunepedO<L 

C. Adj1.t-shu~nt oflond Tap Chnng:-ers {LTCs) to the ¢Xf:~nt possible within the aH~we"d 1'eat\i\l$tmem pt1-iod. 
This indud~s both LTCs which would nutontafically t~djust and thus e. 1mdcr opernior eontrol which uould 
be adj'n$ted within the allowed readjus.1m:nt period. 

D. Adjustnlent.ofphase ~hiftets to the extcnlpo~sible wrtJUn th~ nUt'W¢d re:adjusfment period. 
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JTC MidwestTmnsmis.'lion Plnnuing CriteLia 100 kV and Above 
M•y,20!2 

The following requirements· are specified in the MRO Standard TPL-503-MR0-01 System 
Perfonn~nc.e. 

Table :2- MRO System Performance Table1 

NERC Categories Transient Rotor Angle Osclflatl<>ri 
Voltage Damping Rallo Umlts 

Deviation 
limits 

A Nothing In addHion to NERC Requirements 

B (See Notes 2 Minimum 0. 70 -Not to be less than 
and 6) p.u. at any bus. 0.0081633 for disturbances 

(See Note 5) with faults or less than 
0.0167660 for line trips. 

(See Note 7) 

C {See Notes 2, Minimum 0.70 Not to be tess !han 
3, and 6) p.u. at any bus. 0,0081633 for disturbances 

(See Note 5) with fauHs or leSs than 
0.0167GW for line trips. 

{See Note 7) 

D (See Notes 2. Nothing In addition to NERC Requirements 
3, an<l4) 

N¢tes: 

1. Th¢ MRO System Perfo1'mnnce Table ii1dudlng the notes a.pplie!>· to !he-. ii1itial tmn;;-ient period follcwdng the 
«mtingency (up to 2-0 se~onds) ~ncf the posJ·di.s-turba.nce:period (20 seconds: to- the- end of the .aU owed 
!'ettd]ushlleilttxriOO a.s. deJSodbed il~ MRO Regionnl Relinhili!y S1rut&rd TPL·503-MRO-Ol_Rl.4). 

2. 11u:· tOil owing stlmtnatizes the automatic and mrumnl ro:.fldjnsbn~ntS" that are pen.nis:~.ible for !'jll NERC CM.egoty 
B dhtmbanccs. 

A. G¢nefi'ttion adjustment-'!=- R<ducirlg or in¢r¢1ls.ingg:_eucruti-on ,vJtile kecpiug the unit$. on·lioe:or by bdnging 
!'!.dditional nnits on Hoe. Tite mnonn1 of ~e-nerafion ehange .is limited to thttt atnmlht that aa.n be 
accompH!.ehed witlJiu the allowed re~djn~tment period. Due consideration s-hall be given to: s1m1·up time 
and N!nlp-rates of the:· unit~. 

B. C.apncitor and reactor switching ~The mm1ber ofC-l'\pncitOl'S and reactors which may be: switched iS· limited 
to those wbkh cottld be switched -during the-allowedren4_1uslln¢ll( period. This includ~ those cap<lcifot-s 
ond refl,ct<'rs that would be- S\Vitched by nntomfltic. comrols witl1in the sttute·period. 

C. Adju'iln~nt oflcsd T~'tp- Chan~<rs. (LTCs) to 1h~ exteflt possible within·the-:Jl!owed l'C<'Idjustme1U petiod. 
This includes both LTC-s whil:h would 3Utom.stically adjust and those -under operator COl1trol which could 
lx ndjn<.ted within the allowed re.adjustment p:riod. 

D. Adj'ustment. of phase shifte1$ lo the e~ient pos-sible within the allmvW rendjustment p<;1-iod. 
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ITC lvfidwest TmnsmisS'io11 Planning Critet'ia HlO kV and Abovt: 
Mny, 2012 

The. following requirements are specified in the MRO Standard TI'L-503-MR0-0 1 System 
Pelfonnnnce. 

Table 2- MRO System Performance Table1 

NERC Categories Transient Rotor Angle Oscillation 
Voltage Damping Rallo limits 

Deviation 
limits 

A Nothing In addition to NERC Requirements 

B (See Noles 2 Minimum 0. 70 Not to be less tl1an 
and G) p.u. at e11'f bus. 0.0081633 for disturbances 

(See Note 6) With fauffs or lass than 
0.0167660 for·llne trips. 

(See Note 7) 

c{see Notes 2. Minimum 0.70 Not to be tess than 
3, and 6) p.u. at any bus. 0.0061633 for disturbances 

(See NoteS) vAth fautts or less than 
Oc0167660 for line ltlps. 

(See Note 7) 

D (See Notes 2. Nothing in addHion to NERC Requlr~ments 
3, and 4) 

Note.;:: 

1. Tit¢ MRO System Perfo-nnrux:e TnMe including the nCJte!. applies t.othe init1n1 thlrn;ient"period fo11ow.i:ng the 
c.ontin~ncy (up to 20 seconds) and the po!it·diMurbauce petiod (10 'ieconds to the end of the nllow;:d 
re-tHfji1SbUMt period !I.S des-cribe.& in MRO Rcgion<sl ndiabifity StMd!ltd TPlrS03~MR0·01_RL4). 

2. The fo1lowi1\g:: stmumuizes the.automatic and tnm:mal readjustments.lhat. arepennissible for all NERC Category 
B dishubauces. 

A.· Ge11eration. ndjus.l.l<~nts- Re-ducing or increa9ng gcnemtkm ·whil_e keeping the units on· line or by bringing 
additionnl m1i~ on liM. The amount of generation change is limited to-th-at ::nno"tlllt that ca1t be 
acoon1plished ""!.Vitl1in the n!lowe-d r~a<fiustm.ent period. DiJe cons.idet'iiltion shnlf be given to strutt"lp Hme 
and oremp rntes. of the llllits, 

B. Capndtor and f"(!lCtonwit,cbing • Titc 1ntD1ber of-capacitors a11d r~ctoi'");Wfdch ma.y be sv.itchcd is )jmitetf 
to those whiclt c;;:ouli:l be S\vitched <1nring tlre allow-ed re.a:cijus-tment pc-1iod. Tills. includes tli()se capa:citors 
ond rl!ttctors th~t would be s.v.i.tehed by autom.rttic ¢Ontrols wl1bln the same-p.criod.. 

C. Adjnstlneot of Load Tap dtnngers (LTCs) to the exto::nt pmsibk.wilhin tb.e affowed re-adjm:tment period. 
TblB inch"1des both LTCs wlUch wouid :~nt.omntica.UY n..ijus:t and those mlder ope1~tor control wbi.ch ~ould 
be adjust.::d wlthin the allow~ readjustment period, 

D. Adjustment. of phn.se shifte£$ to ihe ex.U.Jit p-os.sibl-c witltilll'he .fll!owed l'¢<ld)\lstment period .. 

Page-6of1.6 



ITC Midwe~t Transmission PJannine: Critel'ia 100 kV and Ab6\'e 
M•l-; 2012 -

E. An iu~rea:s-e or decreas-e to 1he- flow on HVDC facilities to tbe e:xten't po.s--sible withi1t the alfowed 
rendjuslment. peliod. 

F. Oe.u-:ration reje~tion to the- extent po:."Sible \\".itbin the allowed t¢adjmtntent pe-riod. Shall not exceed th~ 
normal upern1ing t($erve of the generation rew.rv~ sh&ring-pool to whil:h tile MRO Member bclongs. or of 
the MRO Member itself if the MRO Meu~r sell:p~ovides generation t¢S¢rves. 

G. Tnm$n1is.sio11 recMfiguro.tion ~ A:utooialkand o1>etat<>r initittkd tripping oftrrul.$ln.h~iou Jines or 
umt~fo-rm\:1'5 to the- extent possible .,.,;thin -the-allowed readjustment )X'l'iod . 

.H. Atltomaffc or ma.nual hippiug-ofin1etntptihle Jo~d or cnnailment of or p1-eo11etel1nined red~tobing of 
Plnu Point·to·Poiul Tmusmhsion Sel'\-lce.fo tlte e,'<;te"n( po-ssible \\oiUUn the llll<rwed.rs-adjt~tment ~ri-9J:l. 
Ctt1tai!ment of Finn TIMsmission Sen~ce u.ilhin-tbe readjus1ment perii>d is pemllited only- t,o prtpa.t'e fOr 
the next contingency. 

3-. The fotlo\ ... ~ng- addi!.ionlll t¢fldju~tme"i1t may be considere-d fot all NERC Category C contingencies. 

A. Atllomafic <lrn:llil)ualtdpping of tim~ Netwo:rl:: orNntivc1.¢ad ot Cl1rtll--ihnent <1-f Ol~prc-det~'lnillt-d 
~dispatcliing_ ofFim1 TrrulsiJ)"i!sion Serv-ice to- lh\: e:dent p()ssible \-\~Urin the allo\Yed teadjt.tsi:tn¢:11!-~riod. 

4. The followit1g. addi!ionnl t"t"-Rc{iu~l!lt¢tlts mAy be cot!ddered for1dl NBRC Ca-teg_o1y D coutiilgt"ndes.. 

A. Plru.med aud!ol'controlled islanding w A-utomsiic undelfreqnency load shedding~ as ~dile:d in.NERC 
PRC-(106.0, i<> per111itted to &r¢S:t. de dining frequ.e-11ey and g-eneration t'CjectiM is p~tmitted· to al'l'!St 
incref!siltg freque-i!Cy in (lrd-er-to a!»ttl'e co-ntinued Qpe!t~tion within the resulting islm1ds. 

B. Al1toma1io \lndervoltag;e' load shedding is pe1missible to nn-est dedin1ng '\'oltages and pr-e-vent \Videspread 
•;¢ltnge colt-npse. 

5-. Tite voltage of0.7 pee unit is the {)Oiilt at which Jo~td dropping begins to·oxcur due w motor-~ouil!ctors droppi"ilg 
ou1 nnd inducti-on motors s:!alHng: and also tl1e pointv.itere sensiiive (power dedronics) be-gin to drop out 

6. Appare-nt impedan~e transient swfl1gio- into the innert\¥0 zont;; ofdisiance wlays ar-e unacctptab!e f(>1' NERC 
Catego1)' B disturhilucts, ~mtess xlocutntnftltion-is provided !>hO\\-ting: the aotn\11 relays will not trip foi· the ~nt. 
A.ppm-mt in"QXdaflce-trnnsi-cnt swings in11) th;: hlll¢f"two zone$ of dist11nc~ relays: are \mac~table for NERC 
Category C dhhlrbances-1 unless doCumentation. is provided that demonstrates that~ refa}•lrip wlllnc-t~lllt in 
instabllity- (iilclndhl_g- \"Oltttg:e.i"n$.1ability), \ltlCo.ntto!led ~ephratian, or cascading: -outagf:S. 

7, Dtunpiog i~ requit~i durlt\g the initial trnusfe.nt period followiilg the- disU.ttbtmc-e (Up to 20- !iecond~). TI1e 
machinNotor·-angJe dampin~ t11tio is detemtiued by appropriafe-modal mt..'lrytis (for exnmple. Piony analysis). 
Altemativety~ tl1e- Rot.or Angle Osoillati<m Damping_f'M!6r-or Sui:~s.~i-ve. Positi\•tPeilk Ratio (SPPR) .Can he 
¢i\kulat.ed .difeclly froin the rolor·angl:-. w!Mre 1hN·otor Mgle. response allows sucl1 direct cal-cnlntion. Fot a 
disturbance- ·with 1'1 fanlt,. tl1e SPPR mus:f be 1ess than 0.93 or- tlle-dampiu~: Meter mn:rt be- g_~·-eater·tJtnn 5%. For i'i 
di$1urban<":e .._-.,.idlOut a: fault, the SPPR must be less than 0.90 oriheda.Jupiilg firctttr n)ust be ~·eater dum 10%. 
(The SPPR cciferia W¢1'¢ chose-n to define po:silive rotor. tulgle damplll'g for study pm)Xl-SC!; i11 MJ\PP. The RotQr 
Angle Oscillation Damp-ipg_ Ratio Llmitl> we•e derived from the SPPR c1itetia.) 
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s Introduction to lTC Midwest Planning Criteria 

This- plruming criteria manual sets down the pla-nning guideline-$ use-d to- determine-system needs 
aHd ju.s;tify m:o.difrcations to· the tt.'ailsmission system. This mru.1unl defines and exljfalns the 
current platming Cl'iteria and wit I he- re.viewed and updated ns required. 

The. planning criteria contained in this manual are1 itt getJel'a1 1 to be tmifonnly .i.u1et1>reted and 
nti1iz.ed in the testing and planning· of the transmission system unless· some· deviation is justifie-d 
aS' a 1·esu1t of special, economical or unusual considerations. Stlcll instai1ces should not 
necessarily be considered to c-onflict with tllls c1iterion or to jus1ifyrevjsing the criteria~ but 
should be recognized as unusual and special cases. The reliability implications of all such 
deviations slJa1lbe quamified to the extent possible or othe1wise qual!fk~ sufficient!)• to ensure 
minimal reliability impacts. The phumin:g.critetia in this manual ru:e guidelines to assist the 
planning engineer in making capital project and/or operating solution proposals for anticf]Jat.ed 
systen1 needs. 

Plam1ing for the transmiss:ioH system is intended to provide a. network capable of (rans'mitting 
power between generating so\U'ce.s and loads. TI1e ITC tiiid\.Vest syste:ni is utilized by various 
generation s:otuces and load throughout the. Easte.rn Interconnection. via Network Integra1ion 
Transmission Service or various other forms ofTransn1ission Se~:vice. The impleJne.ntation of 
the projeets aud operat.lng soiurion$ ide,ntified hy application of this r:t1anning criteria shall result 
in a ITC Mic1wesi systen1 for which the PJ'obabHity of initiating cascading ftdlures is: very 1ow. 
The system sllould also pTovide operating flexibility including, but not limited to, allowing 
maintenance outages. Non~consequential loss of load may be tolerated for- extreme· 
contingencies. 

In tneeting tl1e above objectives~ lhe. planning: engineer must recognize the present state ... of~the~ 
art with 1'ecgard to equ.ip1nent1 c.onstnu::tion practices, scheduling and the pmc.tical needs of 
operating tl1e electrical system. It must be-recognize<[ that thenual overloading can shorten the 
equipment life. and lead to sudden failm·e.s Mid that abnormal voltages can also cause equipment 
failures and/or voltage sensitive- equipment to be affected. The planning engineer a1so needs to· 
be cognizant. of h1tnngible considerations, such as the social aud political implications ofllis 
work as \vell as visual and ecological effects. ht particular. one· :social implication tlli1.t the 
j>lanniJJg engineer needs to cm1sider is the sochd benefit of the loads· beiitg able. to acces·s t1]e 
n1ost economical generation available; Many of these- elements ctultwt· he guided by exact ntle.s 
and tl1e engineer's judgment must be factored into !he proposed projects. In S\Unmary, the 
material gathered in this manual is intended to provide bask system planning guidelines. The 
planning engineer, however. must still apply ingenuity~ experience. and judgment in order· to 
develop proje.cts which lend to· an economic and reliable power syStem and supports the access to 
economical generation. \Vhere- judg.ment is used, it should be recognized as such and 
documented so as to be part of the record for future planning. 
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4 Thermal Loading and Voltage Planning Criteria 

4.1 Description 
The trm1~1Uission system is used to trnnsmit power and energy from intercOJme-eted generation 
plants to interconnected loads. Some of the generation and load tltat utilize the. TI'G Midwest 
system are not directly Interconnected with the• lTC Midwest system but are part of the larger 
interconnected grid and utilize the ITC Midwest >ystem through its ties with neighboring 
systems. 

4.2 Design Considerations 
The ITC Miclwest system should be desig~red >11cll that foreseeable nonual and contingency 
conditions do not result in equipment damage or in exceeding ~cccptable loss of load (see Table 
3 -ITC Midwest Plruu1ing Criteria for allowable load loss by contingency type). Planning 
smdie.s ru~ to be ca!'rieli out for projected.anuual. peak cystenr load conditions, but the planning 
critetia also holds for load levels less than annual peak. Addiliona!ly, the planning criteria 
evaluates proje.cted shut clown conditions (a single element shutdown plus a single element forced 
out) at a. lower load leveL 

The lTC Midwest system will be plaruted to be within its !henna! capacity, to remain stable, to 
be within equipme1ll short circuit capabilities, and to be witl!in acc"fitable voltage limits while 
mectUrg proJected needs of users of the. transmission system. These nee-ds may be co:mmuilica:te-d 
by reserva.tions on- the transmissi-on S}'$tem indudhignetwork service or tJmnt-glt other 
mec.hanisms. 

Studies to delermine transmission needs for a. given power pJant win be based on the mnximmn 
reasonable. expected generation output from that plant and adverse, but credible, dispatch 
scenarios for other nearby generation. 

MRO models are typically used to evaluate sy~tem pe.fonnance fur complimtce with the NBRC 
TPL Stnndard~. Details of model development can be found in the MRO Model Building 
Manual. 

For those conditions and events that do not meet tl1e performance req1Liremems ofTable J -ITC 
Midwest Planning Criteria, con:ective. plan~ involvilig capital project• will be developed. 
Operating guide.s·wm o:nly b-e used as interim solutions, prior to completion of system·upgmrles. 

4.3 Project Proposal Guidelines 
Project proposals will be submitte-d jf one or more of the following guidelines are· met. 

~ Replacement of e.quipment which is unsafe to operate an<Vor presents a hazard. Tltis 
includes projects required to replace. hltetmplin!>devkes tl1at could be subjected to fault 
currents which- excee-d. momentary or-intermpting rating};~ as well as projecfs required- to 
replace equlplllel\t. !!tat periodk utaintenilllce tests ltave shown to have' incipient failure. 

Page 9 o( 16 



ITC Midwes-t TransJnl.ssion Plan.n1ng C1'it<ria lOO-kV nnd-Above­
May,.2012 

,.. Replacement of equipment that presents a costly maintenance burden. This includes 
projects require<r to replace equipment tbnt periodic maintenance. te-sts have shown 
lncr~asing e-conomk costs to maiutaiu 1br re11sons snell as that equipment that is, or is 
beeoming; obsolete. 

»- Intercomtection of reasonably documented new customers or committed increnses in load 
at existing customer stations. Re-lated projects should be proposed if one or more of the 
plaJming criteria are violated. 

r Relocation of ITC MidWest fucilities 011 public. property as re(}tlired by federal, state, 
cmmty or local governmental units. Other requests for r<::locations are ·to be- done only if 
the ~equestor hns contracted to pay tbt' the relocation or if economic justi!lcation exists. 

l'- Repair, tebuild or replacement of equipment wl>ich has f«iled. 

;;. Repair, rebuild or replacemeJit of facilities n~«led to provide acceptable reUabilily. This 
indt1des facilities which due to desigllnO longer provide.s acceptable reliability and!oi· 
fadlities in whicli nonnal maintenance is not effective to maintain reliability due to the 
overall condition oftlte facilities. 

l- R~quirements to maintain spare ecwipment to a level sufficient to provide timety 
replacetllei)ts f-or nonnal faih1re rate-s. 

Y Mitigation of instances with violations or projected violations of the planning criteria. 

? Purchase of c-oiridor, station and/or substation site.s as needed tbr other ·p-rojects. 
Approve<l properly purchases can also be associated with reas:onable expected future 
needs. 

Reasonabfe fnt11r-e conditions such- as load growtll, changes in regi-onal and int-erregional system 
flow pattems and fhture. generators tnust l;e considered when developing pn>jects. Tl1e goal is to 
develop a robust tmnsmissioft system toda)'Wbich can IJe efficiently expanded to reliably mid 
economically accommodate tomom>w's load and genemlion pattems. 

4.4 Voltage and Facilfty Loading Criteria 

4.4.1 Generally Applicable Criteria 
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Table 3- lTC Midwest Planning Criteria 

NERC Allowabl~ 
Descrlptlon Category Load Loss 

System Normal A none 
Single Generator 81 nona 
Single UG-Cabte B2 none a 

Snlg!Ei OH Une B2 none a 

Singl-e Transformer 83 none-·1 

Bus Section G1 none~ 

CU'cuit Breaker C2 none-a.g 
81, B2or 

none~.s Shutdovm -of Contingency 83 

Ratings 
Used e 

normaf 
&me-rgenc-j 
emsrgency 
emergency 
emergency 

amergency 
e-mergency 

emergency 

Oooble Cifcui~ Tower i _ _f§ non"!:.~ ~!:f@!lCV 
Double Contingencies 

1. Afte( First Contingency 
(Pri-o-r to System Re- C3 none 11 emergency 
Adjustment) 
2. After First Contingency 
(A1l<lr Systom Re· C3 none a normal 
AdjUstment} 
3.AfierSerond 
Contingency (Prtorto C3 nono!>!: emergency 
System-Re-Adjustment) 
4. After second 
Contingency (After C3 non-e-a,g emergency 
Svslilm Re-Miustme<ltl 

Extrem-e Contingencies 4 [t no casc'ild!n-g. ernergem:y 

~oad Minimum Maxlmum 
~a vel Vo~~~pe Voltap• • b,e, 

100% 95% 105o// 

100% 93%j i10%j,l 

100% 93%j 110%P 

100% 9:3"%j 1i0%j.l 

100% 931}1()j 110%j,.l 

100% {)3;%.1 110%P 

100% 9~%1 HO%J,r 

70% 93%. 110%.1.1 

1(!0% ~-~3%) '110%j,l -----·-

100% Q;j% 11~-;'; 1 

100% 95% 105%.k 

100% 00% 1-10% 1 

'100% 93% 105%k 

100% no no 
cascadina cas-c~d-inft 

a) Th«e-m.'ly ~- 5'0Ute.con-<seq\tt.ntiat -load los!: ii'1.1he e\'et~l oftlte loss: <if n :rndiaf (!ircuit, a ttunrlo:mu-ln dir«t:s-tri{'-S \•lith 
A radilll t4uuit or: the los!> -of-a-1o·"d fOO from.-a rndial tap off of fl·nffi\I"Otk dmti:tpto\!'ldcl.lhe toad lost W!IS setved 
dir~lly by II~-? omnge-d fncility. 

b) S:;"Stenl N?an:d voltage limits r~_pr~nl.pre.contingent:system volfage_liruit:!i (SOt-t) un&rnonnai system conditiOtls. 
Post . .;::ontffigellt !>yst~m voltage Hntit$ (SOLs) art' ~rougwcy volt\'lg.e 1iltl11s.m'det abuoorn1 or ~metgeney s:)'s-1tm 
~:ondi"li"cns..-

c} Thenonnal Md tlmtgencyratiilgs: at~ -dew-lope-d fn ~t-eordancewith.PVlR--601 rrc Midwt.SI Equipmettt-Thenn~l 
L»d Ratinzg. TI1.e normal and em~gencyrati.ng maybe the S!I.TI!e. 

d} The NERCPlanning Stau&rds: coMidet a. single (alegocy B ¢VCUffoiJ-owcd by op:erator .inten-enlio.u foli(IW~d by 
l!llotll{f categol)' B event-as a e<~fego-ry-·C·evtnt. Action .iutSH.Je.takeu with itt 30 minutes of'iriitlal di:s-turOOnce, The 
l~s of two t"lemtnts \-vitlrout tin.1e- bt:nvero fot ~tat(lr·action i.s. itttnprete-d by-lTC Midwm to 00 more ~;e.v.ere-than 
o:-.1\teg¢:)' C l'lltd i~ tcol\aled like tut. t'X.Ifeil~ cotltingffiC)'.· 

e) All Nndear Phmtlnt~rfa-c-e-. Requlr~JUems-(NP.IRs) in the I'l'CM\'\' footprinl sball be nW'nitorffi- arul11phdd. 'rheuonnal 
and conring_tnt DAEC 161 kVv'"Oltagc:req_uiremttltis-a ruinimwn o£99.2%-llnd a 11t.1x.imumo-f' 104.14%. 

f) The-volt<~--ge Hmits- liw:-d ru:e- steady stnte\'6llage limits.- Voltag.e nmtro1 de\'ices (e.g., tap changers, switclted shtul.t;:, 
rul-d phase- .shi!t.ing-ttMsfnrmers) sl1ould OOset to «lJllr-oi during-the an-atyais. 

g) There. nliiy be som-e load loss'lo a defined poct-et of load M a dimt «lns-eq_~n~ of the sy-.. iem topology. 
h) The Lc:tad Level ~own is·- the max Unum lood"levei (in pe«ctU oftbe sy~tempeak) to-wl1iCh. thi:s-pru-1 of the em-trill 

should be ill)plied. It is also vaiid at any load fevd leiS tlW! ihatsbown, 
i) Any two circuits of a tnultipfil.drcuit iowerfine ex dudes trnmmissiou circuits '\VhC£~ Ul'llhipl!:! circuit towet"s are used 

ovtf a tunmlatiw:. distallt<l of I mile or teM iu Je~lgdl, 
j} Voltage nmn be tW£11""i1bl~.10 tht-. SysteJll Normal n'ln-ge afm s.yste:madjmlnlellts. Acri·on·nm..;t lx: taken.:u•irf1fu 30 

minutes ofdis-nttbnnee. 
k) 101% for US kV buoe.~. 
l) S:ystMt r;tudi:es should UI01lltor nt ihe System Nonual M?.:-:.inmm Voltag.t:. 
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Tests should be. applied as appropriate to examine the system's susceptibility to voltage. collapse. 
TJ1e system shonld be monitored for voltage deviations greater than .5%. The renctive reserve in 
an area (complised of "unused'' reactive capability of generators or shtml capacitors) may be 
monitored in studies to identifY possible voltage collapse scenarios. Low· reactive re,serves may 
be au indication of being nenr the, uknee· of the PV c.urve, 

When contingencies reSlllt in buseos·beinKisolated from all sources of the same or higher voltage, 
it is not considered a violation of the plruming criteria for voltages on the isolated buses: to be 
outside the parameters ofT able 3 • ITC Midwest Plannb1g C!iteria, provided that the voltages on 
the underlying system are within aece.ptable limits. 

Projects should be proposed ifthe loading on system elemenfs (overhead conductors, 
tmde-rg:round cables and/or station equipment),.mininnun voltages~ maximum voltages·, or the 
amount of load loss are outside of the applicable contingency categ01y parnmeters as set fot1h in 
of Table 3 . ITC MldweS1 Planning Criteria for any reasonably expected generation dispatch 
pattem, or a dispatch that represent au average condition. Whet-e pmjects are proposed for 
additional disjJatch s<:enru·ios, theit use will be justified and doc\mlen(ed: 

4.4.2 Shutdown Conditions 

For load levels at m·below tlte maximtull planned for load level with shutdowns (see Table 3 • 
lTC Midwest Plmming Critelia) it is exf)ec.ted that fi1e shutdown of a single com)>onent would 
result in element loadillgs and system voltage within nonnalmnges. Further, it. is expected that 
contingent loss of a component on top of the shutdown of a single component would result in 
e.Ie.ment loadings and system voltages within emergency ran-ges. 

There must be a significant, continuous time <luting the yentwltena system element cm1 be 
sbntdown for in .. <pection, maintenance, adjacent haz.1rd and/or element· replacement Planning 
studies must therefore, evaluate the- system under shutdown conditions using. the. maximum 
plrumed load level witlt shutdowns (see Table 3 • ITC :Midwest Plam1ing Cliteda). Tbe 
maximum planned for lOAd level witlt shutdowns sl1ould periodically be. re-evaluated to ensme 
that the application of that clitelion ls consistent with the requirement of having a significant, 
continuous time- during tile year when a system element can be shutdown fat' inspection, 
maintenance, adja-cent ltazard ancfJOr element replacement-

MRO summer oft'peak models are typically used to evaluate &')'stem perfonnmlce for shutdown 
conditions. MRO defines stunJner oft' peak (shoulder) load as 70% of stunmer peak load 
conditions. 
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4.4.3 Single Contingency Followed by Operator Action Followed by 
Another Single Contingency 
The fon;:ecl ontage of a single generator, transmission circuit. (or portion thereof) or transfOnner 
followed by operator interaction and then followed by another forced outage of o single 
generator, transmission circuit (or portion thereof) or trnll>'former is c(lnsidered to l1e a NERC 
Category C event. For these events, NERC Reliability Standard TPL-003-0 requires all 
remaining system elements to he within applicable th.ennal and- voltage limits and also allows 
load slredding. lTC Midwestbns separated the allowable load slredding in tlre ~'tandard into two 
categories. In the first cote gory, load is sired via operator-initialed actions following tire loss of 
two elemenls in order to· keep the.· loading of system elements within established longe:r·tenn 
einetgencyratings rutd system volt•ges withhr established limits. FolltMing1he loss oftwo 
elements and. prior to lo•d shed, rlre loading of system c4ements must be within established short" 
tenn emergency ratings. Since. rrc Midwest does not usc short-term emergency rathrgs. this 
t.ype. of load shedding is not a)lowed, In the second category, supjily to n defined pocket of load. 
is lost as tlre direct consequence oflhe system topology. An example of the second.category 
would be a sul>stiltion which serves distribution load alld has only two supplies. The coucurrem 
outage of both supplies will result in the load at that substaliott beilrg <h·opped. This type of load 
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 Plamring to be critical. It is not expected tlmt it. will be possible io evaluate all 
possible facility outages that fall into NERC Categoty D. These events may involve substruJtial 
load and generation loss in a wide,spread area. These critical category D contingencies should 
uot. re-sult in cascading outage-S beyond the. ITC Mi<lwes1 system .nrea amJ any inullediately 
adjacent areas. 

5 Stability Criteria 

Stability is the ability of a generator or power s.ystem to reach ru1 oceeptable steady-state 
operating point following a disturbance .. Thi-s-requires that the.nnaf.loadings~ load lO$S, and 
voltage following the distutbance are- within tl:te. guidelines established in Table 3 - ITC Midwest 
Planning Criteria. 

Geue.rator and system stability shall be maintained during and after the most severe ofihe 
contingencies listed be-Jow: 

L With the tl"llnsmissiou system nonnaL a three-phase fault. ot the most critical location' 
with nonnalb- deMing. 

2. Simultaneous phase-to-ground faults on two tHutstnission circuits on a multiple circuit 
tower with nonnall. cle.aring. 

3. A single phase-to-ground fault at the most criticalloca!ion• with delayed' dearing. 
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4-. With one elemell.t (lransm.ission line, transfonner, prote·ctive relay, or cireuit breaker} 
initially out of service, a tlme phase-to-gr01ll1d fimlt at the- most crlticallacation' with 
nom1ai0 dearing. 

5. A single phase-to-ground intental breaker fault with nom>al' clearing. 
6. Where-single pole ttipping is enable{!, single phase-to-ground faulls on the trmtsmission 

circuit with successful reclosing1 and lll'iSutcessful reclosing due' to permanent sing1e 
phase-to-grotutd fimlts with nonnal" cJeadng. 

~) Faultli -~hould he-tllt~~ed on gtnetators, trnnsmissloti dttUits;. trltlJSfotmt:rs, tmd bus-s·ectiOll$... 
IJ.) N-om1.1l d~.arillg_tm'MS that. all pt-otechWl eqt~ipme~lt worke.i·asintended -rutd -within d~ign guidelines. 
<") Delayed dtariitg ll1-e.111;; tht~tn- circuit-bRake... ti:'layor t.omnutn:itatiOJ:t41.Mll<ll h~maJf\td~tioned Q( failW to O)X'tate wilflln 

designg:>.lidtlines. If the delayed de.ariugi~ due- io t1 f11ilure to·cpuat~. loc.ol and ttmote bad!up-clearanc-e is apprai~t<l. 

Perfonnnnce dniing and nfler the distnrbnuce shnllmeet the requirements of the NERC TPL 
standard's Table 1- TransmissiM System Standards- Normal and Eme.rgency Condition~. nnd 
the MRO System Petfonnance Table ofMRO Standard TPL-503-l\iRO-OJ. 

A one--cyde3 safety margin must be added to the actuol or plmmed fault clearing time. 

G Short Circuit Criteria 

Shm1 ci.rc.uit cunents are- evaluated in accordance with industry s.1audards as spe-dfied in 
American National Standards report ANSI C37 .5-1981 for older breakers mted on the 10t1l 
entre>\! (asymmetdcal/ busis and American Sta11dards AssociatiOJI report C37,010·1979 (Reaff 
!988) for new breakers rated on n symmetti<utl current ba<is, 

In general~ fault currents musf be within spedfie<:l Ilmmeijtary 3nd/Ot intetnlpt.iitg ratings ibr 
studies made. with an facilities in service,. and with genernl-ots and synchronous motors 
represented by their appropdate (usually sulHran;ient satm~ted) reactance. 

7 Power Quality/Reliability Criteria for Delivery Points 

Details of Power Quality and Reliability Criteria for Delivery Points are. cove-red in the 
individual blterconnection Agreement Documents with the Load Serving Entities. The Planning 
Enginee-r shall propose projects as rcqnil'ed in tl1ose agreements. 

J Tite b.%~:5. for the on~--cyde. s-afety mnrgitt is rhnt khas: historically be-en used by MAPP lH\d is fisted in_ the MAPP 
MeJllbers Rdi..ftbility Crileria nnd Study PrQcedut·-es Mant1..-ll dated April 2-0®. rmd the- MlSO Tnmsmis~iou P1<ln~ing 
Bn~iness Pra~tic(s Mann11l dated 11-2(1·10. 
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8 Voltage Deviation Standards 

8. 1 Capacitor Switching 
The maximum percent c-hange. (step-change) in system voHago under normfll s)rstem conditions 
shall be 3% when sizing capacitor banks. 

8.2 Loss of Generaaon 
Over the nonnal generation ava.ilability range, with all transmission elements ht service, the 
voltage change measured any,vhere in the ~-ystenl shnll he considered for a sing1e generator 
tripping. 

8.3 Loss of an Element 
Ove.r the nm·inal generation availabHi!y range.,.lhe vo1tage change: meas11red anywhere in the 
system shaJJ be conside-red for a single. transmission element hipping. 

9 Coordination with Other Transmission Systems 

9.1 Joint Planning 
The ITC Jv!idwest system has intercomtedious with neig)tborinl's)'stems. These systems include 
ne-ighboring transmission systems as well as distribution systems. The contractual commitments 
with tlte intercotmected neighbors, as well as the properties ofitlterconuected OJ>emtions require 
coordinated joint pJanning-wilh others oflio1 only the interconnection fadUties. but also 
consideration ofthe. networks contiguous to those. in.ten::oonedions. Joint planning is 
accompJi.shed by participation in several regional planning groups. 

9.2 Interchange Capability 
Interconnections with other transmission systems are inte-nded to fudlitate the economic: and 
re-linbili1y needs of generators and loads directly intel'connected with the ITG Midwest system~ 
In addition~ tl1ese interconnections can also support the economic and reliability needs of 
generators· and loads not directly iur.erconnected with the ITC Midwest system. Jnterch.an.ge 
capability is the amount of powe.r that can be trans.fen·ed across transmission ~ystems without. 
exceeding transnliss.ion !))'stem fa<::Hity limitations. Accordingly, the evaluation rutd planning of 
interchange capability is necessarily a joint effort by !he concerned utilities. !TC Midwest 
pariicipmes in tbe tn.1nsfer mullysis performed by several regional plmmin& groups. 
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1 0 Special Protection Systems (SPS) 

Tt is ITC Midwest policy that new Special Protection Schemes (SPS) not be imialled on the ITC 
Mi(l\vest system. ITC Jvridwest will not suppOit 11le instatlntion of an SPS on sr neighboring 
system whose pu1pose is to mHiga.re potential issues on the ITC Midwest system. 

For those SPS's tbat have already been placed in set'\ticet peliodic reviews should be perfonued 
to e-nsure- that-the scheme is- deactivated when tlle c-onditlons requiring its use llO longer exist or 
sysf.e.m. improvements to re.tnove the SPS fire. wntrauted. 
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1 Titis manual defines and explains the ctment planning criteria and wlll be L"e,1ewe.d and 
updated as l'equil'ed. The planning ctiteria contained in this mrumal are, in ·geneml, to be 
unifonnly inlel]lteted and utilized in the te$ting and planning of Ute s11btransmission system 
unless some deviation is justified as a result of special. economic or unusual considerations. Such 
instances sllonld not necessarily be. considered to conflict witb tltis criterion or to justffy revh .. ing 
the critetia. but should be reoognized aS!musual and spedill cases. The reliability implications of 
all such deviations shall be quantitled to the extent possible or otlwwise crualified sufficiently to 
ensure minimal reliability impacts. The· planning criteria in tl1is manual -are guide.fines: to assist 
the planning. engineer in making capital project and! or operating solution proposals for 
anticipated system needs. 
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1 Goal 

This document describes 1l1e cliteria to be used in assessing the reliability of U1e !TC Midwest 
subtt~nsmission (below I 00 kV2

) system. This sub transmission planning criteria is intended to 
result in an ITC Niidwest subtmnsmission system that economically and reHabiy allows our 
subtram.:missi-on system customers to serve load from generation of choice. 

2 Thermal Loading and Voltage Planning Criteria 

2.1 Design Considerations 
The lTC Jvlidwest system should be designed such.that foreseeable. oonnnl and contingency 
conditions do not res1rlt iil equipment damage or in exceeding acceptnh!e loss ofload (see Tilbfe 
l - ITC Midwest Suhtransmission Planning Criteria for allowable. load loss by contblgency 
type). Plannil1g studies. are to be. carried on! for projected annual peak system load conditions, 
but tl1e plmming. criteria also holds for loRd levels less tlmn ammal peak. 

111e !TC Midwest system will be planned to be within its thennal capacity, to remain sfable, to 
be within equipment. shmt dr<:n11 capabilities. nnd to be within acceptable voltage limits while. 
meeting projected needs of users of the subtronsmission system. These needs may be 
commtu1icated by reservations on the: s1tbtn.ursmiSsion s_ystem.including network service or 
through other mechanisms. 

Studie.s to deteJmine sttbtronsmission needs for a given power pfallt will be based on the 
maximum rea£onable expected generation output from llmt plant- aml adverse, but credible, 
dispatch $Ce:nario-s for other nearl>y ge-Jleration. 

MRO models are typically used to evaluate system pettbrmance. Details of model development 
can be tb1md ia the MRO Model Building MrumaL 

For t!rose conditions and events that d<> noi meet the perfonnance. requiremeilts of Table I ·- ITC 
~'Hdwest Subtran.smission Plauuiug Criteria, corrective plans· involving capit~l projects. will be 
developed. Operating guides will only be used as interim solutions, prior t& compleiion of 
system upgrades. 

2.2 Project Proposal Guidelines 
Projed proposals will be submitted if one or more of the. following guidelines are met 

r Replacement of eqtlipment whictt is unsafe to OJ}enite ancllor presents a bazard, This 
htclndes projects required to replace intermpting devices !hOI could be subjected to fault 

1. For lhese criteria, !his iududcs tra.mfunners with a Jov.• side vohilge rating bdow 1 OfJ kV. 
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currents whi'ch excee-d momentary odntermpfing ratings, as well as projects required to 
replace eq11ipment that periodic maintenance te-sts have shown to have incipient failnre. 

} Replacement of equipment that pr¢sents a costly maintenance- burden. This indu<les 
proje<-ts re-quired to replace equipment that periodic maintenancc·test.s have·shown 
increasing ecouomk co·sts fo maJntain for reasons such as thn1 equipment that is, <It is 
becoming, obsolete. 

'Y Interconue-etiou of ft:asonably documented new customers or committed incre-as:e.s in load 
a:t. existing customer- smtions. Related proJects should be proposed if one or more of the 
phmuing criteria are- violated. 

Y- Re-Ioc-afion ofiTC Midwest fa-diHi.es on public vrop-erty liS required by fctle-,ral, state, 
county or local go-vemmentaltmits. Other reque-sts for relocations are to be done. only jf 
the reque.stot has conhMted to pay f01· the relo<ro:tfo-n or if ecouomit: justification ex.ists. 

} Repair. rebuild or replacement of equipment which lias fitiled. 

Y Re.pair. rebuild or replacement of facilities needed to provide acceptable reliability. This 
includes facilities which due to design no rong.er provides acceptnb1e reliability audtor 
ihcilities in which nomut.l mnintenance is not effective-. to maintain reliability du.e to the 
overall condition of the facilities. 

r Requirements to maintain spare. equipment to a level sufficient t-O pmvide limeJy· 
replacements for nomllll failure rat.es. 

)- Mitigation of iaStaJ.'ices with violntio!ls or· projected violations- of the planning criteria. 

1- Purchase. of con·idOl~ station audlor :&.'Ubstation sites as needed for other projects·. 
Approved pro1)e11y purchases cnn a!Eo be as.--sociated \\'ilh reasonable expected ftttnre. 
nee-ds. 

Reasonable ftllure conditions such ns load growth,. changes in regional and intene-giom11 syste-m 
flow pattems and future ge-nerators- must be- consideted when developing projects. The. goal is to 
develop a robust subtransmissi.on system today whicb cnn be e.ffi-cienHy expanded to reliably <Uld 
economically accommodate to-morrow's load and generation patte.ms. 

2.3 Voltage and Facility Loading Criteria 
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Table 1- lTC Midwest Subtransmfsslon Planning Criteria 
--

Ratln~:r: MlnlmumiMaxlmum I>IERC Allowable Description Category L.oad L.oss Used L~yel Voltage Voltage 
.:-,~j d,j 

-----
System Nom1a1 1 A normnr 100% 95%m I 1'05%1:11 oone 
Sing!G Gonemlor $ 81 nona- emergeng>~ 100% 03%"' 111W"lt,r 

cl!"!JI• UG Cable ' 82 nona- 3 emernencv 100% 93%"·' 110%'' 

Single OH Una ' 62 none a ememencv 100% 93%n,J: 110% 1·,p 

Single Ttonsfonner g_ 83 nooe 3 
emerg~ncv ! 100% 93%n,l H0%1:.P 

Bus S&CtkAI t- C1 nonec~.h eme·rgelicy 100% 93%n,k 110-%tp~--

Oo_ublo Circuit Tower E<i cs nona.t,_h emen:renc.v 100% 03%n,l: t·to% k.!> 

CifcuWBroaker > 100 kV C2 none~h e.margency 1q0% 90%' 110%'' 
DOuble- Contiligandes > 100- k.V 1 C3 nona=--h emergency 100% -~(1~(1 110%-k;f' ,. 

a) There-may be s.ome oon~e-q_lf.entiallottd loss in the-event fJfthe- lOS$.·of a.mdial cire-llit, a- h'llnsfoliner iil di.r«:t 
series with .n radial circuit 01' f11e loss ofn 1o~td fed from a-mdi"al til.p off of a n~nvorl.: cin~uit provide_d the 
losd lost was s-entl!d directfy by the outnged fa-~ility. 

h) The nornltll Bttd emerg~nt}' ratings ar;;-<kvdope<l inaccot&!Jlc¢·with PWR·601ITC Midwest Eqnipmetif 
The-nuslloacl Ratings. The normal and emergency mtlng mr~y be the same, 

c} The:Mininlllm VCtliage rtquir.emi!nt for 69 kV rttaihl$cts without V0<1tage ~gub-Hon is 97.5 % 1wnt11\l, and 
95.0% post~~onlin_gem:y. This inch><ks Ctu"gin (E:dd)!\~Ue), Gl'iffin Wheel, Keob1k Stcd, and Ogilvie: 
Mill<~ 

d) Tite volfnge-limits listed a.re-<.;ttady sfatc'VQ!tage limits. Voltage c-onU'0-1 d~v1ce~ (e.g-.• lap changers, 
switcbe..i slnmts~ and phn:~>ce ~httling: tn:m~;feittl"lers) should be'- set. to control dnri:ng-the analysis. 

e) TJ1e L-oad U:vei sliO\\'n is the ntaxitmnn J-o.ullevd (i1ipel"cort.ofthe-.systempeak} to whic-h thi.s·part of the 
cr-iteria--!.tlotdd k-appHW. lt i~·als-o valid (it a.nyload 1¢'\o:et-Jess tl~ah thnBheowil. 

t) Nonn:1f c.o.uditio!l-~ ilicl\Ide--:an_flppropriatc-w.t of sceuarius tMt.con~i®rappropriate generators: not in th-e­
di:.-pat-ch. This would typkaUy iuc-hKle- umaicipsl g.:nfrntors- -or- a sing-_k generator dispatt-hed off in t:he. ar~a 
of.;udy, 

~) E.merg.c:ncy condiliOru include M approptinte set of scenario.~1hat cono;ider spproj>riale: ~\!neratot-s not in 
the-dispatcll in ~ditiM to 1he lrnnsmis~ion ~Je-1nen1 otltll~es. This wolikl t)'pictiliy include e.t lea!it a single 
gene<mtor dispatch«{ off prior lo- applying llre co-ntingency.under study. 

h) T11ere maybe some- lo-ad los$ t-o a dtilne.d pocket ofiond a-s a-cllrett eonsequrmc~·ofthe !.)'1teln topology. 
i) Any tw<i <:ir<:uit~ of a multipl¢ circilit to,v-erlioe -:;.;.dudes transmission ci~uits·wlter¢· multiple. dr¢uit towen­

nre u~ed over a cmmdhlive dist-an·c~ of 1 tnit~- or less in length. 
j) Syst-e-mNounal V-l)}t:l_g.e limits :represent pl'<:~<:.mfitJ~e-nt syst.;-m vD-ltn~<: limits (SOLs} wKl~r no-nnal system 

(!~mdi.t1ons. Post·contingeut. ~;ystem voltage rln:Uts (SOLs) ru-e -emctgency V(lltage limits \l!ldct ab-tJolUl:.1l or 
~nerg.ency syste-m C.Oikiifious. 

k) V-ohAg<: mnst be )-esfatilble to the S~te1ll Nonualrrutg¢ after systcnt adjustment-s, AotiOll mnst be·tah:n 
within 30 n:Unme.s of dishu{rfluce. 

1) The NERC Plaunii-1g Standards conside1· a singl~-category B event followed by operato1: int«ve-ntiou 
foUowed by an-oth¢1'-CSteg•,11Y B evtut as a category C event. Action must be take11 wi1tJ0) 30 mhmtes of 
initiAl disnu-b:mce-. The Jos-s of two dements without time.lx-1\\'een tOr op¢rntor actit>h ho ifrt(rpJ:eted by ITC 
Midwe-~t to be more S(.Ver¢ th."n cn.tegooy C a-nd h. tr~ted lik~ till ¢XIl't1l1¢ contingency. 

m) Systetti-N-Onnal Mininnun and Mttxirmnn VOltage Hm.il& fot 3-4.5- kV are 102%;: and lOS% 're-spe«-tivdy. 
n). ~%for 34.5 kV bu.ses 
6) 96% for 34.5 kVbuse!>. Voltage n'lltsthe restorabfe to 9-3% fur 69' kVand 99.% for 34 kV after $]'Stem 

:<djttsm1ems. Action must ~taken within. 30 miflules of disturbance. 
p) System H\Jd.i.es: should tmmitor ll:t tho:- SysteJ.lt Nc.r:n'Uil Maximum Voffllg-c-·, 
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Te.sfs should be-applied as appropiiate to examine the systeni's su.sceptib-iHty. to voltage colla]ls-e. 
The system sb011ld be: monitored for voltage devia-tions greater fhan ;5%, The t:eac1ive- rese1ve in 
an are-a (comprise-d of"unused" reactive eap-ab-Hily of generaiors or sbuur capacitors) tnay be 
monitored in studies to identify j)OSsibJc, voltage coUap-se S¢enaril:\s. Lew: r<:active reserves may 
be an indication of being 11ear the "kt1eer of the PV curve. 

When contingencie-s result" in bU$es being isolated fi·cm a!1 sources of the SRme or higher voltage, 
it. is not considered a violation of tlte planning c1iteria for voltages on the isolate-d buses to be­
ontside the partuueters ofTnhJe 1 - ITC Midwest Sub tra-nsmission Planning Criteria~ provide-d 
that the voltage.s on the underlying system are. \Vithin acceptable limits. 

Projects should be proposed if!lte loading on sysfem elements (oved1ead ·conductors, 
underground cables and/or sfation equipment}. minimum voltages,.. maximum voltages; <'!"the 
amount of load los-s are 011tside ofthe.·ap}}Jicable. cunfingency·categmy paranteters as set fortll. in 
of 'fable I ~ lTC ~1lrlwest Subtransmission Planning Crite.ria for any-l'easonnbly expected 
ge-nerati6n dispatch- pattem, or a- dispatch that represent an avemg~ condition. Wl.tere ptojects are 
proposed f<n· additional dispatch scenarios. their use will be justified and documented. 

3 Stability Criteria 

Stability is the abllity of a generator or power system to reaell an acceptable steady-state 
operatjng po-int fo1lowiug a disturbance. This requires that U1ennat loadings, load Joss~ .and 
volmge following Ote distutbauce are wiihin. tl1e guidelilles es!ablished in Table 1 - lTC Midwesf 
Subtrnnsmis:sion_Planning Criteria. 

Generator nnd system stability shall be maintained during and after the-1nost" seve-re -o-f the; 
conlingencies listed below: 

L \Vitlt the transmission system nonnal, a three--phase fault at the m-osi criticnllocation-~" 
with nomwil""' de-ari:ng. 

2. Sinndtaneons phase-to ... grouud faults. on two imnsmission circuits on a multiple circuit 
to-wer with nonna1~ cleariug. 

3. A single phase-t.o-ground fault at lhe most ctiticallocation~witlt delay~d~ dearing. 
4. With- one e-lement (iransmission line, t'ransfonner~ t>rote.ctive relay,., or cir-cuit breaker) 

lnitialJy out of service, a three phase:.to-ground fault at the most critkaJ locations witll 
nom1alt> cleating_. 

5. A single phase·to-gr01111d infemal breaker faull with n·ormal~ cle-aring~ 

a) Faults should bc]J!:~<:ed on getltla-1ors, ltansmi«fon chcU'its:, tr01tJsronm·~ 1100 bqs~ection.~. 
h) NOtilul clearing mt-MS- tliat aJl prol~<:tivt--eq_Uitnutntworked asintende.d and: within desigt~. guidt:lios. 
c) Oeiay«< dearing mean.'>t.lmt a dreu-if ~u~Tday on:-ororumllcation cbannelhas nulftlnclioned: ot fa-ile-d to-op-«ate wit11in 

design guide-lines. lfthe<le-layOO denring is clue loa failure to operale, {CJarl iUld remote: b<'1c.kup--dear/l!l;;e·i!;. appraised.. 
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Performance during and after the disturbance shaH meet the requirements ofthe NERC TPL 
standard's Table 1 -Transmission System StMdaros- Normal and Emergency Conditions, and 
the requirements offhe MRO System Perfoimance Table ofMRO Standard TPL-503,i\1RO-OL 

A one.-cycle3 safety margin must be added to the actual or plalllled fault dearing time. 

4 Short Circuit Criteria 

Sliort circuit cun·ents are evaluated in accordance wW1 indu~lly standards as specified in 
Ametican Natio11al Standatds repmt ANSI C37.5-1981 for older breakers rate<! on the total 
cun·em (asymmetrical) basis aucl American Standards· Association report G37.0 10·1979 (Reaff 
1988) for new breakers rated on a symmetrical cun\\nt basis, 

Jn general, futilt cun·e.nts must be within specified momeniary and/or intermpting ratings for 
studies made with all facilities in service, and with generators and synchronous motors 
t'l'presented by their appropriate (usually s11b-tmnsient saturated) reactance. 

5 Power Quality/ReliabHity Criteria for Delivery Points 

Details of Power Quality and Reliability Criteria for Delivery Point~ are covered in the 
individuallnterconnectioa Agreement Documents with the Load Serving Entities. The Planniug 
Engine.er shall propose projects as required in those agreements. 

6 Voltage Deviation Standards 

6.1 capacitor Switching 
The maxinmm percent change (step.change) in system volmge under normal >)'Stem comlitions 
shall be 3% when sizing capacitor banks. 

6.2 Loss of Generation 
Over the nonnal generation availability range, witll n!l u~nsmission elements h1 service, the 
voltage challge me~smed anywhere in the system shall be eonsideJ\\d for a single generator 
tripping, 

J The basis for- the one-..cycle ~--nfety rnnrgin i$ tbnt it has hi~t.orieaUy been use-d by MAPP and i.s list<:d in the MAPP 
Memb~r$ R.eli8biHty Criteria tutd Study Procedur.;-s: Manual dated April2009~ ttnd tht ?vffSQ- Tm.it~ni~sion Phutning: 
Busin('$!. Pracikes M~tmal dat¢d 11·20~ lO. 
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6;3 Loss of an Element 
Over the normal generation availability range, the voltage change measured anywhere in the 
system shall be considered for a single trausmi.sion element tripping. 

7 Coordination with Other Transmission Systems 

Tite rrc Midwest system has interconnectiollS witlt neighboring systems. These systems include 
neighboring transmission systems as well as disttibutiottsystems. The contracmal commitments 
with the interconnected neighbors. as well as the properties of interconnected operations require 
coordinated jdint planning with others of not only· thee interconnectiou tacilities, but also 
consideration of the ne.tworks- contiguous to Urose inten::onnections. Joint phuming is 
acconlplished by pnrtic.ipa(ion in several regional plamiing groups. 

8 Special Protection Systems (SPS} 

It is lTC Midwest policy that new Special Protection Schemes (SPS) not. be imtrtlle<l 011 tlte ITC 
Midwest system. lTC Midwest will nor suppc>rt the installation ofan SPS on a neighboring 
system whose JHIIJ)OSe is to mitigate potential issues on the ITG lvfidwest s-ystem. 

For those SPS's that have already been placed in service, t>edodincviews should be performed 
to emtu·e that the scheme is deactivated when the conditions requiring its use uo longer exist or 
system improvements to remove tlte SPS are wnrrn:nted. 
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Part 4: Transmission Planning Reliability Criteria 

ITC Great Plains snbsctibes to all ctmenf NERG and Southwest .Power Pool ("SPP") Reliability 
Standards. The present SPP reliability criteria are available on the web at 
bttp://www.>1)P.org/publicatiollSICriteria02042010-with%20AppendicesCurrent.pdf 

ITC Great Plains is a member of the Southwest Power Pool. The criteria used by the SPP to 
detennu1e available transmission capacity can be tound in Citeria 4 of the SPP Criteria, available 
on the web at ihe link listed above. 
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1 Goal 

Thi.~ is the joint planning criteria. for the ITCJ}·ansmission and M"ichigan Electric Transmission 
Company transmission systems. For simplicity iil the remainder of this r~port, the. joiuh:ystems 
wiU be- refene:<l to as the "Transmission System". This traruanis:sim1 pln:tllllng crite-ria is intende<l to 
result in a Transmission System t1Hit e(onomknlly and reliably allows mu· transmission. syst.em 
cnstomers to serve their lond front any ge.ne-ra.tion ofiheir choice. 

2 NERC & ReliabilityFirst Reliability Criteria 

JTC1l·mmnisslon and Micbigon Electric Transmission CMtpany adher• tQ afi cm'fent NERC and 
Reliability'Firsl Reliability· Standards. 

ITCTransmissio11 fmd Mkhigan Electric Transmissio-n Company also adhere- to the. legacy ECAR 
Document 1 approved O-ctober 20, 1967, revised Novembe-r 6, 1980 and revised again July 27, 
199S. ECARDocument 1 is eJHi1led nReHability. Cdt-eria fOrEvalnaHou and Simulated Tes1jng of 
ECAR Bulk p~wersupply system". 

As members ofReli...1bilityFirsft lTCTransmissitm ruid Michigan Electric 'r-rnnsmissi-on Courpany 
adhere to thelegaC)' ECAR D~cnnient No. I al\d the stntctnent cottlained.thereiJHhat, " ... The 
ECAR members recogliize the impossibility QfanticiJ>atlng, and testing fol', a!! possible 
conH.ngencies that could occur on e.ither !he present cwthe fiillite Bulk Eiedri<::- Systems withht 
ECAR. They believe, therefore, that the transmission reliability·eritetia should setve. piititariiy as a 
means to measure the sn·ength of the -systems lt~ wlthstai1d the entire spe.~trum-:of"t:Olllingem:ie:s'" 
that may onnoy not bHeadily Vis1talized, rather than comprise a detailed iisting ofpro!Jable 
disturbances .. Ultimately, the S!reugih <>fthe system as p!amted and ope1<1ted must be snftlcient to 
assure that any loaclloss-lHIS not been the result of or. does not-resnlt iuuncontrolled power 
inten11pl'ions. In view of'rhis. the select.io-n o-frelinb-iliiy -critcrin-is based not on whether specific 
cmiti1tg-cndes for which the- system is being tes1ed are th.t>-m&-elves highly j)rQbable but rather on 
whether th.ey cotlsiitute an: effective- and practical means t.o stress the system and tlJUs te.st its ability 
to avoid uncoatrolled pmVer inten:nptiom:." 

In Table I of the NERC Planning Standards, four categories of conditions have been defined as 
f~llows- (8LG is single line- to ground and 3<!> is tliree 1>hase): 
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Table 1- NERC Planning Standards 
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3 Introduction to Transmission System Planning Criteria 

This planning criteria manual identifies tlte planning guidelines used to detem>ine system needs and 
jtt<tify modifications to Ute tnmsnussion sy>1em. This manual defines and explains the cnrre11t 
plruming criteda and will be -reviewed and updated as required. 

The planning. criteria contained in this mmmal are. in general, to be unifonnly imet]>reted and 
utilized in the testing and t>lruming of the transmission system uule.s some deviation is justified as 
a result of special, economical or unusual considerations. Snclt instances should not uecessn.tily oe 
~onsidered to conflict wi!h this criteriOil or to justify re1~sing ihecritelia, b\1! should be recognize<! 
as unusual and special cases. The reliabJlity implications ofnll such deviations shall be quantified 
to U1e extent possible or otllerwise.quallfied sufficiently to e>mm> minimal reliability impacts. Tile 
plmuting ctileria in this mmmal are guidelines to assist the planning engh1eer ill making capital 
project·ru1d!or operating soltllion.proposals for anticijlated system needs. 

Plrumiug for the u·ansmission system is intended to provide a network capable of trausmitting 
power betwe-en generating sources and loads. The TrfUlsJ'nission System is utilized by various 
generation sources and loads throughout the Easte.m Tntet'counectiou via Network Integration 
Transmission Servic-e or various othe1· fotms ofTtansmission Se.tvke. The itnplementation of the 
projects and operating solutions idemified by application of this planning criteria shall result in a 
Transmission System fur which the. probability of initiating ca~cading failmes is very lo\v. The 
system should also provide opemting l1exibility including, oufnot limited to, allowing maintenmice 
outages. Loss of load may be tolerated. for some s,ystem out:age.s which oce-m· duliug nwintenance 
shutdowns. double and extreme contingencies. 

In meeting tlie above objectives,. the planning engineer must recognize presel)l stat~of-the-art. 
equipment.. understand construction practices, scheduling and th:epnrctical needs of ope.rating tlle 
electrical s-ystem. It ntust berocognized that thermal overloading can shorten <<jllipnrent life arid 
lead to sndden failures ruJ<I that abnonnal vol~1ges can also cause equipment failures and/or voltage 
sensitive equipment to be adversely affected. The planning engineer also !leeds to be cognizant of 
intangible considerations, such as the social and politicallmplications of his work which include 
visual and ecological effects. In plll1icular, une social implication thatthe plruming engineer needs 
to consider is tl1e social benefit of the loads being able to acceM the most economiclll generation 
available. Mru1y oftltese elements cannot oe guided by exact mles and the engineet's judgment 
must be. fact(}red into the proposed projects. Iitsnmmilry, the-. material gathered in tlus manual is 
intended to provide basic. systeJn planning_ guidelines. The·plaiming engineer, however, mnst still 
apply ingenuity, experience aml judgment in order to develop projectswllich.lead to an economic 
and reliable power system and supports the access io economl~al gen~ration. Where judgment is 
used, it should be recognized as such ruld docmnented so as· to be part of the record for future 
plmn1ing. 

The introduction of wind generation in Michigan bas added a new dimension to the study and 
planning of the- transmission system. One of the goals of any transmission system study should be 
to develop a tnmsmission system cap.nble of reliably delivering all types of generation on the 
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system to tl1e required loads at aU approt>rinteload levels. ·wind genemtion typically is at its 
highest outpm when system loading is not at its 1>eak. The !TCT and MBTC planniug. criteria slJall 
opply to system conditions at all load levels (as detailed in Table 2), including those when wind 
generation is at its peak. 

4 Thermal Loading and Voltage Planning Criteria 

4.1 Description 
The transmission- system is U$ed to transmit: power and energy from interconnected generation 
plants lo intercom1ected loads. SoJne of the generation and f.or~d that umize the Transmissfon 
System are not direcfly interconnected with lhe Transmission System but are part of the larger 
intercouue-cted grid and utiljze- the lnmsmission System through its ties with neighbotiug systems. 

4.2 Design Considerations 
The Transmission System should be de.signed such that foreseeable nonnat and contingency 
tonditions do not result in equipment damage or in exceeding acceptable loss of load (see Table 2.­
Trnnsmission System Planning Standan!s for allowable load loss by contiugency two). Plani>ing 
smdies are to be completed for projected ammal peak·syslemload conditions, but the planning 
criteria is aiso applicable for loads le-ss than the annual peak system load level. Planning studies to 
evaluate projected shutdown conditions (a single non-ge.ner.atorelement shutdown plus n single 
eleme.nt forced out) however, are to be evaluated at a lower load level (see Table 2 -Transmission 
System Planning Standards). 

The Trausmission System will be plmmed to be within it$ thennal capacity, to remain stable., to be 
within e<J1tipment short circllit capabilities, aud to be within .acceptable voltage limits while. meeting 
proje<Oted needs of users of !Ire trausnrission system. These needs may be commuuicated by 
reservatlons on the- transmission system including_ network set\lice requests or thtougll ot11er 
mee:hanistns. 

When evaluating the s~~iem's expeeted petformouce. in the abseuce· of spedfk customer identified 
g:enera1ion resources (such as· de-signated net'\-vo-rk reS'bntces), generati011 shall be dispat-ched ()1\ an 
assumed e:conotnic and probab-ilistic basis:. Jn m1y case, indodlug tlle system •{normri1'1 case, 
reasonable a.-smned forced ancl scheduled generator outages shall be considered. Studies to 
detennine transmission- needs for a given. power pfant will be bnsect on the, maximum reasonable 
expected generation output from thot.plaut rutd adverse, but cre<lible. dispatdt scenarios for other 
nearby generation shall be considered. 

4.3 Project Proposal Guidelines 
Proje<:t proposals wiU be submitted if one or more of dte following !(ltidelines are met. 

;.. Replacement of equipment \\Otich is mtsafe tD operate and/or presents a hazard. This 
includes projects required to replace iittemtpting devices tlmt could be subjecte<l to fault 
currents which exceed mome-ntaty or inten11pting ratings. as well as projects required to 
replace equipment !hat periodic maintenance tests have shown to have incipient failure. 
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);. Replacement of equipment that presents a costly maintenance burden. This includes 
projects required to replace equipment that periodic maintenance te.sts have shown 
increa!>-ing economic costs to maintain for reasons such as that. equipment that is, or is 
becoming, obsolete. 

r Interconnection of reasonably documented ne\v customers or conmUtted increases in load at 
existing customer stations. Related projects should. be proposed if one or more. of the 
guidelines under criteria Seetions 4 through 7 are violated. 

);. Relocation ofTransmission System facilities on public property as required by federal, 
state, county or local governmelllal units. Other requests for relocations are to be done only 
if the requestor has contracted to pay for the relocation or if eeonomic justifk,,tion exists. 

)> Repair, rebuild or replacement of eqttilm"'nt which bas failed. 

);. Requirements to mailtfaiu spare equipment to a level sufficient to pro\~M timely 
repiacements for nomml failure rates. 

)- Mitigation of instances wHh violations or projected vioJntions of the planning criteria. 

:r Purchase of conidor1 station aud!or substation sites as- needed- for other projects. Approved 
property purchases can also be associated with reasonable expected futor<J needs. 

Reasonable future conditions such ns load growth, changes in regional and inten-egional system 
flow pa«.ems arrd fhture generatol's much be considered when developing projects. The goal is to 
develop a robust transmission system today which can be efficiently expanded to·•-eliably and 
eco!lomkally accommodate tomorrow•s lond and generation pattetll$. 
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4.4 Voltage and Facility Loading Criteria 

4.4.1 Generalfy Applicable Criteria 

Table 2- Transmission System Planning Standards 

N~RC Allowabli! ••• ITOTr;tn.mlfS.sfon O&sc.rlpti9i\ Cale-gory LOad Loss 1 L~ver 
R3.tlngs Und 

System NonnaJ ... A none EHV,HV normil:l. 
Siitgle Generotar{oo--Gen~tors in 
proX!nlftY\!!l'IB p-a-sa cas-e)1 81 none EHY,HV n<>rn>al 
S~Je Genera!or (With ottler 

et.l&gency~ genera-lets ln ptaxlmlty off in oase 81 none EHV,HV 
C<ise)1 

S!ngJeUGC<IDJe1 B> -· EHV,HV emergency·~> 

SlngJe on Litle 1 02 none• EHV.HV emeq,enty-11 

Single 1"rrmsfonner1 03 n<>ne' EJ-l.V.HV emergency ~ 

Sht.mtoevite~t- 04 -· EHV,HV ome!gt.-ncy" 
Opening of a lma- seciJon w/o a 
taunr.o 85 none' EHV,HV emerg·cncy ~ 

Ms sectl<ln 1 none' EtN eme,geney~ 
C1 

100t/ff11 emer~ilcyt. HV 

CiittJitt!rCifka- 1 
roQfle-~ EtN Slllffgehcy" 

C2 
300MW 1 emergency t-HV 

Shutdown~ C<Jntingeneyu."' 81,82« 
B3' none' EHV,HV erru:rgwcy'" 

Double C!rrul TO'l't'et (OCT) 1 co 300tWI1 EHV,HV emcfget~ty¢ 

Doub!t:f Contingencies di-<M WOMWI 
1. AJierFJrst Conting-ency 
(Pf!or lo :Sys!em Re· "" """"' EHV,HV emerg.."'f''cy"' 
Ad}Qstmenl) 

2. Afier Firsl ConUnge.ncy C3 nones EHV.HV nomml (MEtS}'Stem Re-luljustmeN} 

3. Alter se«md contfng:enc:y 
(Prior lO s:em Re~ C3 500 f-.1,},'/ EHV,HV emergency~ 

~JUStmerit --
Extreme Cooliogenctes<tt D no EfiV.HV- emergency" 

caSC<)(fM 

LC13.d LiV&I~ 
Mloln\UN.- M~!Cinn.uf'i (%System Voftilgt~- Volti1Uet.11 

P&tlk) 

1!10~ 97% 107%to 

100% 97% 107%~ 

100% 92% 107%-t. 

100% 92% 1-07%1; 

100% 92% 107%1; 

100% - 107~b 

100% 92%- f07%b 

100% 92% tan;,b 
i 

100% 92% 107%-t-

100% 92% f07%~ 

100%- 92% 107%-o 

100% 927\ 10P~~ 

..... 92% 107%1> 

100% 92% 107%~" 

100%- Vali<Wie:-f 107'41> 

100% VN!able t 107% 1> 

100% ~robte' I <07%' 
t-----·-

1M%· "" no 
ca~ eascamoo 

•l Thefe Ilia}' be ~on1e- ~tlii.il_~d-lOs.o;. hlf!rH\"(nl ofth¢ los$ (!h:fa6W dr~-Ul\"; a U~'>fwn;(drulil"tdkritSWidta rad.ilrt cim\ll or 
lh-i! b$<: 01 a.Joad-ftd ft.;.m a .r.ldi~ol t3'Jt oft .;.fit Mtworkcimlltprot~ !lit: JOad fu.st wa~-St-n.'<!d dfretlly-by lile OUI3g¢. f;;dllly. 
110~ i' ilte gmtfllll}'<'lppli~h~ ~)•i~nt(physkal) limit and repre;ro1s SOU. l-Or tOf'.Ie ~dfic.OOtiOns.a.nw~_stringMtSOLlinit 
nt~J bt:aJllllied. Sy;tem studiN-~l{d 1uonitor iWd pbm fo I OS% wl1~ft' dt~e-to ~onJ.tacntal oblig;rt!Oils v.ifh tk l-osd Sming .EW!ie$: 

b) 

<) 

d) 

<) 
Q 

Tht oonlntttnl abligaticn does uot defu~e the SOL. 
Tbt t"llltf!~Jl!Y r.1ting applied sh2Il-be of -an. :lPProprlate duntlon wnsidering-fx>th til¢. pitte <'f tqilipmeut limiled aud1b~ ctmtingency 
S-tUdied.· 
~ NERC PfmningStan~r<l$ 1.:onsidu a stogle c-atcg.O(}' B eveoi followed by-~r:mr iti:tUvtnlioo followed by anolher c.\ll'!gory-8 
t\'tilt a~ a we gory C tW'tll. Tb~ los1. <~(two otkmtllli- w'i!bout tinl? httlw-en for (lf>tfalw. aetion Is- iolerpttt~ W lTC to be :a!Of-t-5t.Vttt 
tb.:lll ~~~~'C a11d ~~ lit'at~<i hl:e AA exn\'lUwruill!tllcy. 
Noutul Cornlitieoru: induOe an a-_pp¢uptiare.sd <d t«nnios lh~t «~fu~'d«-approp-Wte: g~t.n~ co~i:o.lhe;displldl 
En:.ttg«~ty ~~ditiOI'I~ inchld.e m ~ppropri:.te M-t cf scea1fm lb~t tomfckr apprapriaft- gwerat!ll$ nc!. iil tbe di!>p:!Rh iu aMtioQtlfo tht· 
tingle, dooblf'a!l:d nrul1i!)letmn$Ul.l$Siout-k-.o\hlr tllltl_ges. Thiswo•J!d typkally illtlu-de-at kuta sin~ g~M.t31M d.b;p.1khfd o-ffptiorto 
lpplying lhe-c-<tntiltgro-Cyumltt s!U<Iy. 
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@) Minflll11111 voltas;t 11U!ing_ a ·<~oubk i!Ctllin.g.tncyor :ui tl<frt.Me cdhlingtntyis d~ttimue·d b;nh~- rniilinittnl voltage re(t\!lreihl po\\·et pbnls 
tv a\!OW wid¢s.ptead ~scading oubges.. The. minin'lum voltage ~.qulu.nJellts·v~·fron~ plant fo-plant. 

b} Some bU.!:cs: &we ilrdiv:idtUI voltage limit$. The!iea.tetevitv..~G on :'I ~sebyctJ.se l>.t-!.is·. 
i) TI~e wk.ag~limit!i lisl«l oue.t(ead)""-$(atevolfage ltlnl!i. Volf;~gt t>:»""\JQ-1 cltvkes:(tap .ch'Mg_m,.swilcl!«f ~nfs,-pluseshit'tirig 

ln"!Mfotme-rc) s!u::ru)..f{le stf 10 (Ollltol dtll"ing the ~B. 
J) In ntJ circun\Stante should the conringt-ncy fffillt'in aulo!U3tit 1nppiog of a drm't or S-3t"ely viobtlon'$. 
k) Thelo1di.twhho1m i.l: the'- muinu:un loW kvet M wbkh th~part!lf!llurileriu:hou!d be applie-d. 1l is ;~ho v.J.lld .aunyfood Jevefl.ess 

th3l1 fh•tsh<lw'!l,. Corill:sf3l:t.e: v.1letr ~tudyingihe in1pxt<rhind g~ll«ation di~lcbtd at a ~ad-le\'!litss th;ms-ystempt-a:E 
I) Aliow.1ble load loss i~ lhe.smJH•fl}~yload lostdir«-!!y fot!owing lfJee.vwt guch as. 1000 fe~h~dUlfJ<O;)ff:m outa&e.d lihe ~d 2) ~ny loa<! 

~btd to g.et wi!liin .;ppliC:..bk l.fu1ih. 
m) AWIPJXUredagsjficaliO!l for multiple onbge~ ln\'Ofvil!ggettt1~dall de~ on tbestah,ls cfot~.rg«~tt'lltOts in prox:inlily in the 

i'WiiOB .i;.;$t, Fore:<.anlpf~. the thutdowuof-a genera too a00 subuqll<lll con1ingtno::y shatlb?comidtrtd a ·~huk!own + con.tingttKy" 
sbouldgenention t~1re-4dy.t>t t~cnn the.prW!imity in lbenortn!ll me. 1i ~aliOil is not--offia the pro:dmityin Uit:base<:-:~~>e. this shall bt 
«-.n>.idtiW :)Sa 1>in1p-k t.~ii\BI.:n¢)\ . 

n) Bulk Ektrr~S~"Sttm(BES) kvelrtfefl.:n~·u intlude eW:r-fJl.gb:wl~~ (EID')ftdli-lles def:m~.:~.i ~s_gr-Qftrlllan 3001:V~nd fllglt vul'bg:e 
OiV}fa..ilihe-.3 ~ ;os the 300 kV Mdlowuwllage sym·ms-, The~tlUAofEH\' 'Mit-HV l$-US¢d_rodi$ll-o:gul!h Wtl\.'«4 st'\t& 
pt:tiOfU'Iatle-e trittrla a.Uov.'lloces Co! i:nlttrup1it'm otflrm trll!lsntilis'ion wvke .arm no1t-<:o:n£t.quenfial-klad !w.. 

o) ~quirerntnts whkh ue ~H~31;llt- tQ .$'hunt ti'e;vim~~lw :~_w1y~o PACTS OO.ic61hal :u-e wnne:eted f~ gt¢illtd. 
p) O¢ning ont-tl'.d <~h liile:$Wioo 'Wifboot a faultoo·a normally nttwc~.i.:ed ttml.Wissron ctrcuit~ lmt the line. isp<»Siblyseivinglo:2U 

ud~ll}'ft"om ll single svura pOOlt. 
q) A prOitdion 1)"tfnl lrnl-iUtetl-llllreshU!do\\--n-Of·f3ihtre Wotlid tom.ritute-;r. vi:tble-;:ootil:!__gf!n~yf(orC:\ftEoty B3 orClevell!s. 
f} Allh'utk.tr Plallf-Jotttfa«:Rtquir~Jitr.l~ {hTIR~) 3pp1kable: togeneratCi pLmts in fhelT(.'T M<1 MErC footpril'lf~th!Il be u~loredand 

u~ld. 

Tlte !'eactive resen.te in an area (_comprised of"'unus--ed" reactive- capabiliiy o-f generators or shunt 
capacitors) should be monitored in studies to identify possible voltage callapse, scenarios. Low 
reactive res:erves may be an indication ofbeing.near the. «tmee'.,. oftlte·PV <:urve. 

Post-contingency voltages including those fm• the NERC category C events should be bi~t enon~h 
to emmre lhat there wonld be no motor stalling on tlte di>tribmion system. Other :related rests 
should be applied as appropriate to examine the systeiu's susceptibility to voltage collapse. 

When studying the system. generators shall be dispatched on a· bMi~ !hat con~idets conunitte<! 
re$olU:ces, assumed economics, and probabilities of forced and scheduled generator outages. It u1ay 
be appropriate to consider cunditio11S with nn1ltiple ge~lel'ator units lllHtvnil-nble-Jn an area espec-i'ally 
if the conditions being studied may be- pre.Vnlent for an e.xtende--d period of 1itne. Further~ as 
appropriate, the system should be analyzed to consider vulnerability to the extended outage or Ute 
retirement of any particular generating unii or plant. 

For any reasonably expe-eted gencriltion dispatch paUernt or a. dispatdr that repre-seut an avera-ge. 
condition, notwithstanding docutne.nteJ application ofjudgment to the contnu:y, projects should be 
proposed iftlte loading on system elements (overhead concluct~rs, underground cables and/or 
station equipment). minimum voltages. maxinnlnn,oJtnge:s, or the amount of load lo-ss are outside 
oftlle. apJllicable contingency categoty pammeter» as set forih in ofTablec 2 - Transmissioll System 
Plruming Standards. 

Allowable. load loss includes any load lost with tlte contingency plus manual load shedding. The 
plm11Ung engineer should evnlunte any location for reductions in load that would re-asonably be 
expected to reduce loading 011 the limiting cii"cuit. 
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4.4.2 Shutdown Conditions 

l'or load levels below the maximum planned for load level with shmdowns (see Table 2-
Transillission System Planning Standards), it is expected that fl1e shutdown' of a single component 
would resuh jn element loadings and system. voltage with nonnal ranges as the system will be 
planned to be able to withstand a pre·existiog shutdown of an element at or below a pre-detennined 
load level. Further, it iHxpe<ted that contingent loss of a component on top of th~ slmtdown of n 
single component would res.l.llt in ele-ment loadings and system vo!tag~s within emergency ranges. 

Cl.lrrent TPL standards specify system )Je-r-forimmee- studies be conducted to i.nelude, the planned 
(including maintenance) o-utage of any bnlk electfic e.quipm.ent (including protection systeuts or 
their components) at those demand levels for which planned outages are pe~·fonned. TI1is applies to 
both single and multiple- contingency types (NERC cnlegory B,- C and D).- Plf'lniled outages in this­
(ase include ouly those. schedule-d. fi.'om at least oue. year out from the thne the-phm:ning analysi·s is 
finalized. Since- maintenance outages are not ly_p!cally planned that far hr ndvrurce_, ITC Planning 
Cl'itetia ·goe-s be.yond the compHant-e requirements- and inCludes aU c-onibiilations ofNERC ca:te~ry 
B (single) contingencies with all otherNBRC cMegoryB (sh1gle) collti!lgelldes. TI1e intent of this 
criteria is to ensure suffide-nttransmissi.on sy&tert1 is plmmed to-allo\Y tlte req~1irtd maintenance of 
Bulk Elecllic System (BES) equipment while being able to withstand the relatively higher 
probability of a NERC category B (single) event. Due to 1he relatively lower prohnbilily of n 
NERC category C (multiple) or NERC category D (t.:;::treme) contingency eveat, ouly sch~duled 
p1anue-ll outages are c-ombined with category C and-D con1iugencies in planuing nnnly~is~ 

When stiJdying shutdOt\'11 conditions, gene-mtol-s shalt:b"e dis·pa.tcfte.d on a basis tliat cons!dt-J's 
committe--d resource.s, assumed economics. and probabilities of forced and scheduled generator 
outages.. It is assumed tlutt during shutdowns., Tmnsmis:sion 8-yst.em Opertttions will minimi-ze the 
1isk exposaue of such outages, However. i.t 1nay be ap_propriate io c.onsider conditions with multiple 
generator tmits unavaHable related lo generator mainte1~n.nce outages or long generator start up 
times. 

There must be. a significant, continuous: time during the- year whet1 a S)'S1.ern element can be 
shutdown for inspection~ ntaintenance, adjacent hazard and/or element l'eplncement. Planning 
studies must therefore evaluate the system under slmt<fovm comli1ions u-sing 1he maximum planned 
for lond level with shutdowns (s10e Table 2 ·Transmission System Planning Stnndards). Tite 
max.imUllll}lRnned for load level with shutdowns should petiodkaHy be re·eva1uated to ensure that 
the application of that criterion is consistent-with the- requirement ofhaving_ a sigpificant~ 
contiunons time. durhtg the year when a syste-m element can be shutdown for inspection, 
maintennnce, and adjn . .cent bnzard au,llor element replacement 

1 A ~-botdOwn is defined ss a-vlanned or forced outag_e·of any t-in_gJe eleme1lf on the.tra.nsmhsion system. 
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4.4.3 Single Contingency Followed by Operator Action Followed by 
Another Single Contingency 

The forced outage of a- single generator, transmission circuit (or portion thereof) or transfonner 
fo11owed by ope-rator inleraction and then foJJowe.d by another fotced o:ut.age·of ~ Singl-e generator, 
l.nmsmission circuit (or pmtio-n ·thereof) or transfom1er is considered to be a NERC CategoJy C 
event. Under these conditions~ no more than a pre~de1eonined amount of Transmission System 
Mmunl system peak load can be projected to be lost. This load loss considers intentional load 
shedding and the forced mltage oflonrl subsequellt to the contingency. For load le,•els below the 
maximum planned fot load level with shutdowJls, iris expected tl1at uo load would be lost under 
these type- of conditions as the systein will be Jllalmed to be able to wiihstaild the. shutdown <>fan 
element plus the contingency loss of anotl1e1· element. (see. Table 2 - Transmission Planning 
Standards). 

4.4.5 NERC Category D -Extreme Event 
Tl1e Trmrsnussion System will be evaluated·tJ>-ing a number of extreme contingencies that are. 
judged by P1am>ing to be critical. It is not expected tl1at it will be-Jl0>1lible to evaluate all possible 
facility outages that fall into NERC Category D. These events may involve substm>tlalload and 
generation loss in a wideSJ)read area, Ti1e-se -critical category D contingencies should not re.sult in 
cascading outages- beyond the Trmtsmission System ar-ea and any imm-ediately adjacent a~:eas. 

5 Stability Criteria 

Stability is the ability of a turbine-generatot' or power system to reach an acceptable steady-state 
opemting point following a disturbance. This requires t11at tlJermallondings, load loss, and voltage 
following the disturbance an:"· within the gnide1ines estnblished in Table 2 - Transmlssiou Planning 
Standards. 

Pre-disturbance- gene.fation conditions sl1ould be sele.cte.d to maximize generator real power. and 
minimize generator teactive-power and voltage- in dw area where the disturbance is to be si:mufated. 
Power pJnnts must t:naintain trnnsient and voJtage srabiiJfy and have--no adverse impact. on tit-e. rest 
of the s.ystem,-inchlding otlter connected generators~ when operating an)r\Vlter-e in the range- from 
0.90 lagging to 0,93 leading power. Where the geJierator does not have the capability to achieve 
the entire power factor rang_e- described above~ it musf. be maintain stability throughOut the actual 
feasible power factor range at the minimum generatOl' voltage. Tl.ui1ine~gene-rator and system 
stability shalr be maintained dming and after the most severe or ihe contingencies listed below: 

I. Willi tl1e tl'tlnsmissiO!l system normnl, a thre&phase fault at the most critical location• with 
nom1al' clearing. 

2. Sinmltane<>ns phase-to-ground Jlmlts on dfifeJ:eut phases of each oftwo adjacent 
transmission circuits on a multiple cirouit tower, with nonual' clearing. 

3. A double phase-to-ground f.1ult at the most criticnllocation•wjth delayed• Cleariltg. 
•1. With one element (transmission line. tmnsfotmer, protective relay, or circuit bteoker) 

initially out of service, a pennanent three pha.se·lo~grt:nmd fault at the most cl'iUcai location~. 

Page J2 o£ 1$ 



Tnmsmi s<>iaR Plruming: Crile1i a 
Februnty 2012 

5. A pem'latteilt pltase~to·gr<mnd t'tlult on rt circuit breaker with nonnaJ clearing. 

Ge-Jte-rntor minimum reactive limits shonld be determined base-d on tlle most seve.re post disturbance 
opetating- point that results from apjl)ying the above stability critedn. Generator minimum reactive 
limits nre- determined with rmd witltout lbe:- automotic vohoge reg_uintors- in -service. 

a) Faul!s-sboult'l ~pill eM® ge:n<'raton, tnm.wuis,icm cin::tlitS;. trnn:$(ontteys, ;~~nd bu~. sectioos. 
b) h'·ormlll dtaring m~M 1hM <tl'l prote.:rivt< ~uipmem worktd M infendt:d;;~.tld t\iihili t'l~ip1 g~tidelints. 
c) Delayed de.\rin~It\t-MSlh3.l a cit<.1lit brc.1ik~~ relay or-<:omrmlllicatior. cltllnnel has UU1lf11ntlioued odhi!OO to op~·nl-¢ within 

dtsigo gul:oklin~.lfthe. dtlayed de:Mlllg is due to af$-i!tJR.fO "P~~~. f~al nnd rtroote badwp d&tr.'ltlte i!> apj)r<tiu<l. 

G Short Circuit Criteria 

Short drcuit curre-nts are ev{'lluMed in accordance with industry standard$ as spcci'fie-d in dte 
American National Standards repo1i ANSI C37 .5·198-l for older breakers rated on the total cmrent 
(a<>ymmetrica.l) basis Rud the Ame-rican Standards Association report C37.010M1979 (Reaff 1988) 
for new bre-akers rated on fl sy1mnetrical C-\lll'ent basis. 

In general. fault currents nms( be within the specified momentnry and/or inte-n11pting ratings- for the 
devices tOr studies made with ~H facilities in service, and with generators and synchronous motors­
re-pteseuteo.d by their nppropriaie (usually suh-tnmsienl s-aturated) reactance. 

7 Power Quality/Reliability Criteria for Delivery Points 

Details of Power Quality and Reliability Criteria for Ddh•ety Points""' covered ill the individual 
Intercolmcction Agreement Documents with the- LOfiCI Serving: Entities. The- Planning Engineer 
shaU propose. projects as required in those agreements. 

8 Voltage Deviation Standards 

8.1 Capacitor SWitching 
The maximum percent chang_e i:n syslem voltage under nonual system tonditioll~ shaH be 3% when 
sizing capacitor banks. Banks will nlso be sized to avoid hannonic resonance. 

8.2 Loss of Generation 
Over the no11nal _generation availability range, with all transmissi-on elements in sewlce, tl1e- voltage 
change measured anywhere. in the syste-m shaH be considered for tr-ipping a single generator-. 
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8.3 Loss of a Transmission Element 
Over the normal generation availability range, the voltagechnnge measured anywhere in the system 
slwii be considered- for the- Ioss of a single transmissio-n eJement. 

9 Coordination with Other Transmission Systems 

9.1 Joint Planning 
The Tmnsmission System hils interconnections with neighboring systems. Thc.se systems include 
neighboritlg-transmission !>-ystems as we.ll as distribution systems. ITC.Transmission and Michigan 
Elec.tric Transmission Company also pa1ikipate in the- re-gional reliability c-oordination group c-alled 
ReliabilityF/rsi. and have therefore agreed to certain pdncip[e• for system planning and operating 
established thereiu. 

The contractual conunitments with tlte intercom1eded neighbors, as well n:s the properties of 
interconnecte-d ope-rations require coordinnted joint pli!nning wiG1 others of not only the 
interconnection facilities. but illso consideration of the nenvorks contiguous to those 
inierconnect.ions. 

9.2 Interchange Capability Criteria 
lntercoune-eti"Ons with other transmission systems ar~ intended to facilitate t11e e~onomic- and 
reliat>iluy need> of generators and loads directly interconilee!ed with the Transmis.ion System. In 
a.ddition, the-se inrerc.onne:<:f.ions can also suppo-rt the=economic and reliability needs of gene-rators 
and loads not. directly intetconn«:ted with the Transmission Syst-em. fntercbange C-l'lfH'lbility is the 
mnotult of pO\ver that can be transfeued across tmnsmission systems. without exceeding the 
transmission sy-stem's facili-ty limitations. Ac-cordingly, the- evaluatimr and p]anning of interCimnge 
capability is necessmil)' a joint effNt by the concerned utiHiies. 

The desired impo-rt capability b~sed on !he Ti·ansmission Sysre-m·'s nnnual peak load is to be 
provide-d for net\vork conditions as defined ln NERC document 11Transfer C--npabiH1y, A Refe-rence 
Document~~ for nonnal and first contingency single elemen1 outages. Single elementS inclhde any 
single generator. Crausmis:sion circuit (or porl1on there-of) or transfmmer. 

10 Special Protection Systems (SPS) 

It is lTC Transmission nnd METC policy thnt new Sped a! p,·ote~tion Schemes (SPS) not be 
installed on r1le lTCJ}·nnsmissfon nnd IvfETC systems. ITCTransmissfon and METC wm not 
SUj)pOlt the instaBation of an SPS on a. ue-ighbodng syste-m whose p"UrjYose is to mitigate. potential 
issues. on the ITCTransmission or METC systems. 
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For those s-ps·s that have. alre..'ldy be.en placed in service .• periodic reviews should be performed to 
e-nsure that the scheme is deactivated when the condWons re-quiring its use no longer exist or 
systetn in1provement') to remove the- SPS are warranted. 
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BEFORE THE MISSOURI PUBLIC SERVICE COMMISSION 

In the Matter of the Joint Application ) 
of Entergy Arkansas, Inc., Mid South ) 
TransCo LLC, Transmission Company ) 
Arkansas, LLC and ITC Midsouth LLC ) File No. E0-2013-0396 
for Approval of Transfer of Assets and ) 
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