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I.  BACKGROUND AND SUMMARY
On July 1, 2008 Central Maine Power Company (CMP) and Public Service Company of New Hampshire (PSNH) filed a Petition for a Certificate of Public Convenience and Necessity (CPCN) for the Maine Power Reliability Program (MPRP) with the Commission.
  (Docket No. 2008-255)  The Petition seeks Commission approval for new construction and reconstruction of approximately 350 miles of 345 kV and 115 kV transmission and several substations throughout Maine at an approximate total cost of $1.5 billion. 

Based on the record of the case to date and the analysis described below, substantial investment in Maine’s transmission system appears needed.  However, it also appears that the Transmission Needs Analysis (TNA) filed in support of the MPRP overstates and accelerates the need for transmission system investment.  
The overstatement of need by the MPRP TNA appears to be driven by several factors embedded in the methodology and assumptions of the system studies.  These include:
1. overly-severe stress factors; 

2. inattention to operational steps that could mitigate reliability issues as well as application of high voltage/bulk system standards to low voltage/non-bulk portions of the system;
3. system reactive requirements that design voltage violations into the system; 

4. overly-stringent thermal and voltage limits;


To the extent these features of the MPRP TNA drive the apparent need for investment in excess of what is required to meet basic reliability needs, no economic or other justification has been provided to support the additional investment. 

At Staff’s request, CMP conducted a revised TNA with less stringent assumptions considered to be more reasonable but still in excess of design requirements.  This has been an iterative process over the past several months that, in collaboration with CMP planners and engineers, enabled Staff to develop the transmission scenarios described in this Bench Analysis.   As noted above, in general, the results of this analysis support the need for transmission (or non-transmission alternative) investment in Maine.  However, the analysis also indicates that reliability standards can be met by substantially less investment than the full MPRP proposed by CMP.   
The Staff developed two basic transmission investment scenarios which are summarized below and described more fully in Section IV.  Staff Scenario 1 reflects transmission investment needed to solve the violations indicated by the revised TNA.   Staff Scenario 2 includes additional transmission investment that could provide further reliability benefits for Maine and the region, and could also support State, regional and federal energy policies regarding renewable energy, 

As a general matter, the MPRP and Staff Scenarios share several common features and would achieve several of the same results for Maine and the region.  These include:

· increased 345 kV transmission capacity from Orrington to the south via Albion, resulting in (1) a second 345 kV path where only one currently exists and (2) strengthening of the 345 kV system in the northern and western portions of Maine;

· additional 345 kV transmission and autotransformer capability in the Buxton/South Gorham region, providing improved reliability for southern Maine;

· additional transmission and system upgrades in various local areas to enhance reliability;
· reliability improvements to reduce exposure to systemic weaknesses,  e.g. double circuit towers and SPSs. 

The major respects in which the Staff Scenarios differ from the MPRP relate to particular MPRP components that appear not to be needed within a reasonable planning horizon.  These include:
· additional 345 kV transmission from South Gorham to the Maine/New Hampshire border that would create a third 345 kV path between those points;
· additional 345 kV transmission in central Maine;
· additional 115 kV transmission between Orrington and central Maine, and between Lewiston and Rumford;
· several new substations and autotransformers throughout Maine;
Figures 1 and 2 provide a summary of the Staff Scenarios, including estimated cost and year on need.  Additional detail is provided in Bench Analysis Section IV and Appendix SCENARIOS.  
Figure 1
Staff Scenario 1
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Staff Bench Analysis

   

Component Timing and Cost Summary

 Scenario 1; 50/50 Loads

 Need

     Cost ($M)Need Trigger

345kV Lines, Substations and Associated Components      @ 2012$ Year

Load (MW)

Section 3023 (Orrington to Albion via Detroit)  162.0   Current

1,600

Orrington S/S (line termination)4.0   Current

1,600

Right of way work & 115 kV rebuilds for room (section 203, 67 & 66). 

38.0   Current

1,600

Section 3024 (Albion Road to Mason) 106.0   Current

1,600

Mason S/S (termination etc)26.0   Current

1,600

Right/Way work & 115kV rebuilds for room (section 258/84 & 257/67).

29.0   Current

1,600

Section 25 (Mason) 1.4   Current

1,600

Section 386 (Buxton to South Gorham) 17.0   Current

1,600

Buxton S/S (terminations etc.)10.0   Current

1,600

So. Gorham S/S (terminations & auto transformer)32.0   Current

1,600

Section 3020 (Surowiec to Ravens Farm)  38.0   2020

1,800

Ravens Farm S/S (including auto transformer)26.0Post 2030

2,200

Double Circuit Towers

Bucksport -65/205  1.5   Current

1,600

Kennebec River- 29.0   Current

1,600

Me. Yankee-375/392 11.0   Current

1,600

Highland/Mason-68/204 8.0   Current

1,600

Rebuild section 207 (Kennebec River crossing) 11.0   2028

2,000

115kV Rebuilds/Upgrades

Section 86 (Bucksport to Belfast) 13.0   Current

1,600

Section 69 (Air break switch at Topsham) 0.4   2028

2,000

Section 81 (Mason to Surowiec) 40.0   Current

1,600

Section 167/166 rebuilds (entire) 44.0  2028

2,000

Various Other

Remote Ends & Short Circuit protection:(L1-L4) 8.0   Current

1,600

34.5kV Capacitor Banks (Augusta/Lewiston) 1.7  2028

2,000

Capacitor Banks/ Power Factor (various locations)(L1-L4) 10.0   Current

1,600

Total 667.0

NPV @ 10% 552.5


Figure 2

Staff Scenario 2
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Scenario 2; 50/50 Loads

     Cost ($M)Need

345kV Lines, Substations and Associated Components

     @ 2012$ Year

Section 3023 (Orrington to Albion via Detroit) 

162.0

  Current

Orrington S/S (line termination)4.0

  Current

Right of way work & 115 kV rebuilds for room (section 203, 67 & 66). 

38.0

  Current

Section 3024 (Albion Road to Mason)

106.0

  Current

Mason S/S (termination etc)26.0

  Current

Albion S/S

50.0

Undetermined

Right/Way work & 115kV rebuilds for room (section 258/84 & 257/67).

29.0

  Current

Section 25 (Mason)

1.4

  Current

Section 3026 (Surowiec to Larrabee Rd)

33.0

Undetermined

Larrabee Rd. S/S (terminations)

1.0

Undetermined

Larrabee Rd. S/S

71.0

Undetermined

Surowiec S/S (includes terminations)

30.0

Undetermined

Section 386 (Buxton to South Gorham)17.0

  Current

Buxton S/S (terminations etc.)10.0

  Current

So. Gorham S/S (terminations & auto transformer)32.0

  Current

Section 3020 (Surowiec to Ravens Farm) 

38.0  2020

Ravens Farm S/S (including auto transformer)26.0 Post 2030

Double Circuit Towers

Bucksport -65/205 

1.5

  Current

Kennebec River-

29.0

  Current

Me. Yankee-375/392

11.0

  Current

Highland/Mason-68/204

8.0

  Current

Rebuild section 207 (Kennebec River crossing)

11.0  2028

115kV Rebuilds/Upgrades

Section 86 (Bucksport to Belfast)

13.0

  Current

Section 69 (Air break switch at Topsham)

0.4  2028

Section 81 (Mason to Surowiec)

40.0

  Current

Section 167/166 rebuilds (entire)

44.0  2028

Various Other

Remote Ends & Short Circuit protection:(L1-L4)

8.0

  Current

34.5kV Capacitor Banks (Augusta/Lewiston)

1.7  2028

Capacitor Banks/ Power Factor (various locations)(L1-L4)

10.0

  Current

Total

852.0

NPV @ 10%

720.6

Note: For estimating NPV,components w/ undetermined timing are assumed

to be in-service in Year 1.  NPV would decrease if need for facilties

is determined to be later.



In the following sections of the Bench Analysis we describe the planning standards and processes applicable to the MPRP, describe and assess the MPPR TNA, and describe the Staff TNA and resulting transmission scenarios.

II. TRANSMISSION PLANNING STANDARDS

A.  NERC, NPCC, AND ISO-NE 
The North American Electric Reliability Corporation (NERC) reliability standards, which were developed to address the root cause of the 1965 blackout, serve as the foundation source for standards in designing bulk power systems. The standards, previously voluntary, became mandatory and enforceable in 2005, at which time the Federal Energy Regulatory Commission (FERC) was granted authority to fine utilities not in compliance with reliability and operating standards and  designated NERC as the Electric Reliability Organization under Federal law.
NERC subdivides the area within its jurisdiction into Regional Reliability Areas (RRAs), all of which must adopt reliability standards that meet or exceed the NERC standards.  Maine is within the Northeast Power Reliability Council (NPCC).  RRAs are further subdivided into Balancing Authority or Control Areas.  The NPCC Regional Reliability Area consists of the following Balancing Authorities: New England and New York in the United States, and Quebec, Ontario and the Maritime Provinces in Canada.  Each of these Balancing Authorities has its own system operator. 

As a Balancing Authority, ISO-NE is authorized to and has adopted its own reliability standards; these must meet or exceed the NPCC reliability standards. Thus, NPCC and ISO-NE have adopted written reliability standards in response to NERC’s now mandatory, enforceable standards.   (The NERC standards are essentially the same as they were before they became mandatory and enforceable.)  Even though the NPCC and ISO-NE standards have undergone revisions over time, their design contingencies and the underlying reliability philosophy have remained relatively unchanged. 
NERC, NPCC, and ISO-NE reliability design standards apply only to transmission that is classified as part of the bulk power system (BPS). In New England, the BPS is defined as the 345 kV system, the 230 kV system, and portions of the lower voltage systems that have the ability to propagate contingency impacts beyond the local area.  For example, in Maine, BPS designation has been given to the 115 kV substations at the site of interconnections to the 345 kV system through autotransformers. Conversely, these standards do not apply to non-BPS transmission. 
In addition to planning and design standards, NERC, NPCC, and ISO-NE also impose criteria and standards on system operators to govern their operating activities.  For example, operators manage systems in anticipation of the next outage event regardless of the number of outage events that have previously taken place, and if necessary, disconnect customers to preserve the integrity of the system or to protect system equipment from damage.  Such actions are allowed to address situations and events that are beyond what is considered representative or expected. 

For planning purposes, power systems are designed to withstand representative deterministic contingency events while maintaining acceptable and safe levels of service.  (A deterministic contingency event is a contingency event whose probability of occurrence is 1.0.) That is, the power system must be designed so that if the prescribed events occur, the resulting voltages and element loadings will be within applicable limits.  

NERC, NPCC and ISO-NE standards provide the representative contingencies to which bulk power systems must be designed.  Representative contingencies are single- and multiple-element contingencies with all facilities in service as specified in the standards and with specified single elements out of service, but with the system adjusted by the use of fast response resources.   
NERC, NPCC and ISO-NE impose an “N-1-1” contingency standard on BPS facilities.  An “N-1” standard uses a single contingency for system design, and assumes all other elements to be in service.  A single contingency may or may not involve the outage of more than one system element.  An “N-1-1” standard assumes a single system element to be out of service as the first contingency after which fast response resources such as 10 minute reserves or phase shifting transformers are used to reposition the system within 15 minutes.  It is that repositioned system to which the next single contingency is then applied.

B.  CMP’s Transmission Planning Criteria
In addition to the regional standards, CMP has Transmission Planning Criteria (TPC) that comprise a fourth source of planning guidance for the MPRP.  CMP’s TPC, which apply to the lower voltage, non-BPS portion of the CMP transmission system, are less stringent than the ISO-NE standards.  CMP’s TPC apply to its 34.5 kV transmission facilities and to the portions of its 115 kV system that do not directly interconnect with the 345 kV system.  

The CMP transmission design standards apply what can effectively be termed an N-1 standard, coupled with a 25 MW maximum loss of load under a single element contingency.  The CMP standards also have an N-1-1 contingency requirement (two single elements out) that limit the loss of load to 60 MW at an 80 percent load level in order to ensure that maintenance can be accommodated.  

III.       THE MPRP TRANSMISSION NEEDS ANALYSIS
A. TNA Process
In its Petition, CMP states that ISO-NE is the Regional Transmission Organization (RTO) and, therefore, the transmission planning authority for New England.  In the role of transmission planning authority, CMP states that ISO-NE conducts, coordinates and oversees the transmission needs for the region.  To perform this function, ISO-NE formed and chaired a study group to oversee the MPRP-related work performed by CMP.  CMP notes that the MPRP study group included representatives from ISO-NE, CMP, BHE, NU, MPS and NMISA.  CMP contracted with RLC Engineering (RLC) to perform the needs analysis for the study group.  The RLC analysis also forms the basis of CMP’s CPCN Petition.  

At CMP’s direction, RLC performed a “system study”.  System studies are conducted to determine intra- and inter-region transfer limits, to analyze the interconnection of new generation to the bulk power system, or, as in this instance, to assess the reliability of the bulk power system, using a computer model that simulates the operation of the entire regional bulk power system, in this case, ISO-NE.  RLC modeled future conditions on the existing transmission system to determine whether thermal or voltage violations occurred, first on a steady-state basis (all facilities in), then after single contingencies (N-1) and two single contingencies (N-1-1).  RLC then modeled various system improvements, i.e. transmission additions, to develop solutions to the thermal and voltage violations.
B.  TNA Summary and Assessment 

ISO-NE reliability design criteria require that system studies reflect load and resource conditions expected during the period under study, and that the transmission system remain within applicable voltage and thermal limits upon contingency assessment.   However, the applicable written standards (NERC, NPCC and ISO-NE) do not specify the various assumptions that planners must use in these studies with respect to factors such as load and resource conditions.  For example, the ISO-NE standards state that design studies should “reasonably” stress the system in terms of generation dispatch and intra-area transfers.  As discussed more fully below, it appears that many of the assumptions in the MPRP system studies are not reasonable in the sense that the assumptions over-estimate the need for transmission.  
1.  System Stress Factors
The stress factors used in system design include expected loads on the system, the occurrence probability of the load forecast, expected generation levels, and power transfers.  The stress factors applied in design studies may vary by the type of study being performed.  As mentioned, the ISO-NE reliability design standards require that the studied system be reasonably stressed.  
a. Load Levels
CMP used its Fall 2006 Sales Forecast to project loads for the MPRP TNA.  In that forecast CMP projected future energy and peak loads on its system for the period 2007 – 2016.
  CMP developed projections on both a “50/50 basis” and a “90/10 basis”.  Loads projected on a “50/50 basis” reflect levels with an equal probability of being too high or too low; projections on a “90/10 basis” reflect levels with only a 10% probability of being exceeded.   

Historically, ISO-NE
 developed a New England-wide load forecast by aggregating the individual load forecasts of the pool participants by state.  Eventually, the economic drivers of the participant’s own load forecasts, assumptions, and the differences in methods employed by participants in the load forecasting process skewed the New England-wide forecast from actual expected values. The ISO-NE responded by developing its own independent load forecast, which is typically used in system studies and for NPCC reporting requirements.
The forecasts used by ISO-NE typically reflect a 50/50 probability of occurrence.  For instance, ISO-NE uses a 50/50 forecast to determine generation requirements within the region.  ISO-NE also uses a 50/50 forecast in its reports to the NPCC regarding reliability.
   Most notably, system studies have historically been based on 50/50 forecasts. 

The load forecast used in the MPRP TNA was a hybrid of the 2006 CMP sales forecast and the 2006 ISO-NE forecast.  For all areas in New England other than Maine, CMP used 90/10 loads based on the ISO-NE 2006 forecast. For Maine, CMP used 90/10 loads from its own 2006 forecast. It is noteworthy that the concurrent ISO-NE forecast indicated a growth rate for Maine at approximately ½ that of the CMP forecast.  More importantly, since 2006 there have been substantial changes in economic conditions that have depressed loads in the region and in Maine, thereby rendering the 2006 projections substantially in excess of actual loads and current forecasts.   In addition, the use of 90/10 loads rather than 50/50 loads, which appears to represent a methodological change compared to previously system studies, further increased load levels in the MPRP TNA.  Staff notes that the PJM transmission reliability design criteria use a 50/50 load forecast for applications similar to the MPRP TNA. 
    

As noted above, the results of load forecasts since 2006 render the MPRP TNA questionable, at best.  CMP’s 2006 forecast projected a 2009 summer peak load of 1,652 MW (on a 50/50 basis) and 1,885 MW (on a 90/10 basis).  CMP has revised its forecast on three occasions since 2006 to reflect actual loads and more recent economic conditions.  The most recent CMP forecast was issued in January 2009. 
  In the January 2009 forecast, the 2009 50/50 peak load forecast was reduced by 5.2% to 1,566 MW and the 90/10 peak was reduced by 8.3% to 1,729 MW.  


CMP has recently provided its actual peak load for 2009.
  The actual peak (weather normalized) was 1,457 MW, or 7% below the January projection.  Adjusted for one day in ten-years, or 90/10 weather conditions, the actual peak was 1,625.5 MW, or 6% below the January projection.  More to the point, compared to the loads in the MPRP TNA, actual loads were from 12%-14% below projected levels.  Because load levels are a significant driver for transmission need, the use of excessively high loads in the MPRP TNA is likely to overstate the level and accelerate the timing for transmission investment.


The following tables summarize and compare CMP’s Fall 2006 and Winter 2009 forecasts with 2009 actual loads projected to grow using ISO-NE’s forecasted combined growth rate for Maine of 1.3%.

Figure 3
50/50 Summer Peaks (MWs)

	Year
	CMP Fall’06
	CMP Winter ’09
	Actuals with Projected Growth Rates

	2007
	1,636.2
	-
	1,610.7

	2008
	1,612.0
	-
	1,563.1

	2009
	1,652.3
	1,566.0
	1,456.6

	2010
	1,692.5
	1,571.0
	1,475.5

	2011
	1,727.4
	1,596.9
	1,494.7

	2012
	1,761.5
	1,621.0
	1,514.1

	2013
	1,796.3
	1,647.6
	1,533.8

	2014
	1,831.7
	1,680.6
	1,553.7

	2015
	1,867.8
	1,723.3
	1,573.9

	2016
	1,904.7
	1,769.5
	1,594.4

	2017
	
	1,816.1
	1,615.1

	2018
	
	1,866.8
	1,636.1


Figure 4
90/10 Summer Peak

	Year
	CMP Fall’06
	CMP ’09
	Actuals with Projected Growth Rates

	2007
	1,869.6
	-
	-

	2008
	1,845.4
	-
	-

	2009
	1,885.7
	1,729.0
	1,625.5

	2010
	1,925.8
	1,733.9
	1,646.6

	2011
	1,960.8
	1,759.6
	1,668.0

	2012
	1,999.5
	1,783.6
	1,689.7

	2013
	2,038.9
	1,810.0
	1,711.6

	2014
	2,079.1
	1,842.9
	1,733.9

	2015
	2,120.1
	1,885.5
	1,756.4

	2016
	2,161.9
	1,931.5
	1,779.2

	2017
	
	1,978.0
	1,802.3

	2018
	
	2,028.5
	1,825.8



As the charts above indicate, it appears that CMP’s Fall 2006 Forecast, the basis for the MPRP analysis, accelerated transmission need by approximately ten years by over-forecasting load relative to current projections.  
b. Generation Dispatch
In conducting the MPRP TNA, CMP represents generating units under various “dispatch scenarios”.  Each dispatch scenarios reflects certain generating units as either available or unavailable/ limited, thereby simulating the associated stress on the transmission system.  

CMP used six generation dispatch scenarios as part of its needs analysis modeling.  CMP described the dispatch scenarios as follows:
Figure 5 
Dispatch Scenarios

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


The complete dispatch scenarios showing all generation units are presented in the table below:
Figure 6
Dispatch Generation Summary

	
	
	
	
	
	
	

	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	

	
	
	
	
	
	
	


The arbitrariness of the TNA generator outage assumptions is underscored when juxtaposed upon data supplied by ISO-NE to NPCC for NPCC’s 2009 Reliability Assessment.   Information supplied by ISO-NE shows that there is no scheduled maintenance over the summer peak period and that forced outages throughout New England have averaged 2,100 MW during peak load periods (out of approximately 33,000 MW of generation based on summer ratings).  In at least one dispatch used in the MPRP TNA, generation outages in Maine during peak load periods are modeled at a level in excess of 2,100 MW, which is greater than the average outage level New England-wide. 

PJM bases generator availability on historical availability metrics.  Its planning manual states: “To calculate plausible generator outage scenarios, a file containing the installed MW capacity and the Generator Unavailability Subcommittee (GUS) five year planning equivalent forced outage rate demand (EFORd) for every PJM capacity resource will be developed.”
  In comparison, ISO-NE’s generator availability in the MPRP base case appears to project the worst case scenario on an ad hoc basis rather than “plausible” scenarios based on historical data such as EFORd.  For example, the MPRP dispatch scenarios reflect all four Wyman units off in one scenario and Wyman units #1-3 off in 
another on the basis that they may be retired, even though at the time of the analysis none of the units had sought to retire and ISO had not even contacted the owners to ascertain what the plans might be for retirement. 
  Furthermore, it is unclear whether unit retirements should be treated similarly to unit forced outages in the TNA in that units cannot retire without a separate process to ensure system reliability.
CMP stated that, as a general matter, it stressed the transmission system by taking two generators in a local area out of service.  CMP and ISO-NE stated that this two-generator assumption was made so that Reliability Must Run (RMR) contracts with generators will be avoided.  RMR contracts provide for payments to a generator in consideration of a promise by the generator to operate when called upon by ISO-NE to prevent system overloads after a contingency has occurred.  The ISO planner responded that the two-generators-out-avoidance-of-RMR-contracts decision was based on a conversation at the ISO-NE.   He also stated that no economic justification of this decision was performed.  Staff questions the basis for ISO-NE’s two-generators-out rationale.  Proper resource planning should not place a preference for transmission over generation.  Rather, the least cost solution should be preferred.  Further, the RMR-avoidance rationale is circular because Staff understands that ISO-NE planners use a two-generators-out scenario in determining the reliability need for a generating unit.

Finally, even if two generators out reflects a “reasonable” stress, in certain cases CMP treated multi-generating unit plants as one generating unit.  For example, in dispatch D1, CMP took the Westbrook Energy Center (Westbrook) generating units 1, 2, and 3 out of service and Wyman Station units 1 and 2 out of service, representing 5 units in the same local area of the system.  In dispatch D4, all three Westbrook units are again out of service and Wyman Station units 1, 2, 3 and 4 are out of service, totaling seven units in the same area of the system.  

c. ISO-NE and Other RTO Planning Procedures  

CMP emphasizes the role played by the ISO-NE planner and the study group in urging the Commission to find that the MPRP TNA is a credible assessment of transmission needs.  However, as noted above, certain aspects of the TNA are not consistent with ISO-NE planning procedures.  
ISO-NE Planning Procedure 3, or PP-3, sets forth the following very general standard for design studies (also referred to as the “base case dispatches” or just “dispatches” to which contingencies are applied):
With due allowance for generator maintenance and forced outages, design studies will assume power flow conditions with applicable transfers, load, and resource conditions that reasonably stress the system. Transfers of power to and from another Area, as well as within New England, shall be considered in the design of inter-Area and intra-Area transmission facilities. 

In Planning Procedure 5.3, ISO-NE provides the following slight additional guidance to what “reasonably stressed” means:  

Reasonably stressed conditions are those severe load and generation system conditions which have a reasonable probability of actually occurring.  Generally both import and export conditions should be addressed.  The purpose of attesting these conditions is to identify potential weaknesses in the system and not to test the worst imaginable extreme.  

While ISO’s planner agreed that this PP-5.3 definition generally applied to PP-3, the MPRP dispatches do not model system conditions which have a reasonable probability of actually occurring.  Instead, the MPRP dispatches appear to be based more on an “extreme worst” case basis than on a “reasonable probability of occurrence” basis.    This approach unreasonably stresses the system and would tend to over-indicate the need for transmission.

 
Responses from ISO-NE indicate that its interpretation of “reasonably stressed” varies and is influenced by management directives.  There were also statements that the MPRP was a test case for putting “meat on the bones” of PP-3.    This kind of ad hoc interpretation and application of PP-3 results in two problems.  First, there is a lack of transparency for the criteria being imposed.  For example, it is within the ISO planner’s discretion (subject apparently to management input) to consider a minimum of two generators out of service as a reasonable assumption.  There is nothing in PP-3 that requires this assumption.  Second, it leaves the interpretation up to the entity that has an incentive to “over design” the system so that there will be little need for operators to react in real time to actual system stresses.  
 In other jurisdictions, the criteria are both better defined and much less stringent than ISO-NE’s implementation of the “reasonably stressed” principle, at least in this case.  For example, in the NYISO area, the planning manual uses a “scenario” approach “to model the bulk power system where multiple and well reasoned future conditions are postulated.” 
 In defining “plausible” scenarios, NYISO  takes into account that “too many scenarios will cause more confusion rather than provide clarity for decision making.” 
.  In the Consolidated Edison system, which covers the New York City area, it is Staff’s understanding that Con Ed designs the 138 kV system to an N-1 standard.  In addition, it is Staff’s understanding that ConEd uses a load forecast that is slightly greater than 50/50 but substantially below 90/10.


It appears to Staff that, in comparison to other RTOs, ISO-NE’s application of the “reasonably stressed” criteria, appears to be (1) “ad hoc” in that there are insufficient criteria  to guide the transmission planners forcing them to come up with their own vision of how to put “meat on the bones” of the “reasonably stressed” criteria and (2) overly stringent. 
2. Bulk Power System Standards, Contingencies and Operational Steps
As noted above, system studies for BPS transmission must reflect contingencies on an N-1-1 basis.  By definition, N-1-1 means that after the first contingency occurs system operators have 15 minutes to adjust the system before the second contingency.  This is in contrast to an N-2 standard, in which the two contingencies occur simultaneously.  If the operational steps contemplated by N-1-1 are not reflected in transmission design studies, the need for transmission will tend to be over-indicated.

 Operational steps that could be taken after a first contingency include system adjustments with fast-acting resources, phase angler regulation and adjustments of transfer limits.  The MPRP TNA is insufficient in this regard in that it does not reflect use of  all the tools or actions that a system operator would have available (and would be required to take) between the first and second contingencies.  For example, the MPRP TNA does not reflect the ability of system operators to adjust transfers between contingencies.  

In addition, ISO-NE standards permit system operators to drop 500 MW of load upon the second contingency.  For comparison, Staff notes that PJM sets a 300 MW loss of load limit chosen solely because 300 MW is the load loss level that triggers federal reporting requirements.
  In the TNA, CMP only allowed up to 100 MW loss of load for the second contingency.  The smaller loss of load study parameter has a similar effect as the lack of system adjustments between contingencies in that it tends to cause over-indication of need.  
Finally, the MPRP TNA applies N-1-1 standards to non-BPS portions of the transmission system.  This level is more stringent than what is required for non-BPS transmission and is also more stringent than CMP’s own planning criteria to which its existing non-BPS system has been designed.  Not surprisingly, application of N-1-1 to non-BPS transmission results in an overstatement of need by the MPRP TNA.   
3. System reactive requirements

Reactive loads have a significant impact on system voltage profiles and can cause voltage violations.  ISO-NE requires that various areas of the system (Maine is one such area) maintain a load power factor that does not result in a significant number of bus voltages below .95 per unit voltage.  For study purposes, load power factor is determined by using a 90/10 peak hour load, the contingencies prescribed in the reliability design standards on an N-1 basis, and an economic dispatch with all generation units in service. Under these conditions, ISO-NE requires that Maine maintain a minimum .955 load power factor.
  


As noted previously, the MPRP analysis was based on a 90/10 system design, dispatch scenarios with substantial generation out of service and significant load growth.  Each of these factors has the effect of increasing reactive losses and decreasing system voltages.  Rather than addressing the problem by improving the power factor, which is possible through the addition of capacitors on the system, CMP in the MPRP analysis chose to address the resulting voltage violations produced in the study through additional transmission.  As shown in the Staff illustrative needs analysis, Section IV below, system load power factor can be improved from .955 to .985 through the addition of 34.5 kV capacitor banks at the cost of $10 million which eliminates a substantial number of the reported voltage violations.
4. Thermal and Voltage Limits

a. Thermal Limits 

Utilities use equipment power ratings to support the design and operation of the system in a manner that will not damage equipment during normal or contingency operations. Power system equipment components have power ratings that differ according to a number of factors including the standards under which they were constructed, the electrical and environmental conditions in which they operate, the time the load is carried, and the season in which the loads occur.  Common electric utility industry practice calls for the development of three power equipment ratings:   a normal rating, which generally establishes the amount of load considered appropriate for continuous-use;  a short time emergency (STE) rating, which allows a short interval (commonly in the range of 15 minutes) for immediate operator action to be taken to reduce loading in an orderly manner;  and a long-time emergency (LTE) rating, which generally allows for additional operator intervention
 (after that taken in the first 15 minutes) for the remainder of the rating period. 

The ISO-NE has adopted summer and winter normal ratings, summer and winter STE ratings of 15 minutes, LTE ratings of 12 hours during the summer, LTE ratings of 4 hours in the winter and a fourth category of rating, termed the Drastic Action Limit (DAL), which generally uses a 5 minute duration. The purpose of the DAL rating is only to allow operator action, such as opening circuits or dropping of load, directed towards the preservation of equipment, but not at the systematic resolution of the causes of the underlying operational situation. 

A system component, such as a transmission line or transformer, is comprised of many separate pieces of equipment. The component’s overall rating thus becomes that of the lowest rated piece of the equipment on the component.  For example, a transmission line has conductor, circuit breakers and wave traps, and all are rated under different conditions. What often happens is that different pieces of equipment may control the different ratings (normal, LTE, STE, and DAL) of the component because of the differences in rating each piece of equipment.  In the MPRP needs analysis conducted by CMP, where thermal violations were identified, rather than identify the particular limiting piece of equipment which caused the violation and determine whether the violation could be cured by replacing that particular piece of equipment (i.e. an air brake or short piece of conductor), CMP identified the entire component to be in violation and thus likely overstated system needs.  
Historically, each utility had the duty to provide equipment ratings that it would allow the ISO-NE to place on its equipment.  The ratings that the utilities provided showed different levels of risk tolerances, but all ratings were considered good utility practice in that they were within industry guidelines.  The ISO-NE used these differing equipment power ratings in design and operating studies until August 2005, when it issued revised Planning Procedure – 7 (PP-7). This procedure standardized the assumptions used to rate power system equipment across New England. PP-7 is also considered good industry practice. One of the effects, however, of its application across such a large geographic region has been to cause some notable ratings decreases for some utilities and increases for others. 

PP-7 does not require the recalculation of ratings on existing, versus new, equipment.  ISO-NE stated that PP-7 may also be voluntary for application on newly installed equipment. CMP, however, did undertake a re-rating of all existing equipment to the new PP-7 power ratings as part of the MPRP. The impact of this rerating on the MPRP analysis was to increase system reinforcement needs, for reasons that include the following:

· CMP’s normal ratings increased slightly, but the LTE and STE ratings of equipment generally decreased (depending on the limiting circuit element);
· CMP has adopted the revised PP-7’s New England wide 100.4oF ambient temperature for use in its equipment rating calculations although not required to do so.  This ambient temperature is higher than the temperature previously used and does not appear to accurately reflect conditions encountered in Maine.   The impact of adopting the higher ambient temperature as part of the study was to lower equipment ratings and to increase the number of thermal violations identified.

It should be noted that CMP continues to safely operate its system on the basis of the older version of PP-7 and that the actual loading on a piece of equipment which is acceptable today would be considered an overload in CMP’s design study.  In addition, it should also be noted that CMP may have been able to remove some of the thermal violations by utilizing resources available in ten minutes to address thermal issues rather than solely relying on operator actions.
b. Voltage Limits 
Utilities’ voltage limits support continued operation of the power system under both normal and emergency conditions.   The two voltage limits, the normal and emergency voltage limits, have both a high and low voltage limit. Normal voltage limits are used when conditions are normal, or in a N-0 state. Emergency voltage limits are used when studying contingency states such as N-1 or N-1-1.  Emergency voltage limits, allowed under emergency conditions, generally allow lower margins of safety much like the determination of transfer limits in the ISO-NE reliability planning criteria. 
The normal voltage limits set by the MPRP were .95 per unit on the low side and 1.05 per unit on the high side. Many pieces of equipment are limited to a 1.05 per unit high voltage and the limitation is fairly universal across the industry. MPRP used a 1.05 per unit emergency high voltage limit as it is based on equipment limitations and a .95 per unit emergency low voltage limit, the same value used for the normal limit.  In other words, the MPRP allows no voltage degradation between the system normal state, or all components in service, and the emergency state with elements out of service.
  Under contingency conditions, higher currents in the remaining elements produce more losses resulting in lower voltage.  By imposing an emergency low voltage limit that is equal to the normal low voltage limit, the system studies indicated incremental violations and contributed to the conclusion that additional transmission must be constructed.
IV. Staff Analysis

A. Summary of Assumptions/Approach

Following discovery on CMP’s case and the initial filing of intervenor responsive testimony, a case conference was held to discuss the possible benefits of embarking on an alternative course to the traditional litigation schedule in order to address a number of the concerns which had been raised concerning the MPRP TNA.  Under this approach, CMP, working with the Staff and the other parties, would develop an alternative TNA using different assumptions in order to assess what transmission needs might be identified under these different sets of assumptions.  There was general agreement that the proposed approach made sense and should be pursued.

Following the case conference, technical conferences were held in late February to discuss the assumptions that should be modeled as part of the collaborative modeling effort.  In order to address the concerns regarding the MPRP dispatch assumptions, four alternative dispatch scenarios were identified.  Since two of the dispatch scenarios contained options, the following alternatives were actually run by CMP in its modeling:

1. SD1 Dispatch – Westbrook Energy Center (WEC) offline in southern Maine

2. SD2 Dispatch – Rumford Power Associates (RPA) offline in Central Maine

3. SD3 Dispatch – Maine Independence Station (MIS) offline in Bangor Area

4. SD4 Dispatch – WEC and Yarmouth Station offline in southern Maine

5. SD5 Dispatch – Androscoggin Energy Center (AEC) offline in Central Maine

6. SD6 Dispatch – Bucksport Energy (BELLC) offline in Bangor Area

In addition, as part of the dispatch for what has been referred to as  the “Staff Requested Needs Analysis”, hydro was modeled based on twenty year average flows and wind (Kibby, Stetson, Longfellow and Record Hill) was modeled at 10% of nameplate capacity.
The Staff also requested that CMP model alternative load levels to the levels reflected in the MPRP analysis.  These load levels were not attributed to a particular forecast or probability, e.g. 50/50 or 90/10, but rather were a “given” for the TNA. Three load levels L1 (1600 MW), L2 (1800 MW) and L3 (2000 MW) were selected for modeling, and load for paper mills with behind-the-meter generation was based on average net load for such customers during the peak months of July and August.
On May 28, 2009, CMP provided the results of the initial Staff Requested Needs Analysis.  Following review of the thermal and voltage violations indicated by the initial analysis, Staff requested that the following system upgrades be incorporated into a follow-up analysis:

The results of the second needs analysis were provided on July 29, 2009 and a technical conference was held on July 30, 2009.  As part of its response to the second needs analysis, CMP identified eleven concerns with the “Staff Alternative” along with proposed solutions.  Based on the information provided at the conference, Staff requested that CMP run additional analysis at the 2000 MW and 2200 MW levels with the following additional system upgrades:
The results of this final needs analysis were presented by CMP on August 26, 2009. 
As a general matter, Staff believes that this collaborative process was productive.  As a result of the process and the TNA results provided by CMP, Staff was able to develop the transmission scenarios described in this Bench Analysis.   Although we consider these scenarios to more closely reflect transmission system needs than the MPRP TNA, we recognize that additional 
analysis is needed before a final determination can be made regarding the inclusion or exclusion of various components.
B. Summary of Results
 As noted above, the Staff analysis indicates the apparent need for significant transmission (or non-transmission alternative) investment in Maine.  However, our analysis also indicates that applicable standards can be met by substantially less investment than the full MPRP proposed by CMP. 
The Staff has developed two basic transmission investment scenarios.  Staff Scenario 1 reflects transmission investments needed to solve, and specifically targeted to, thermal and voltage violations indicated by the revised TNA. 
   Staff Scenario 2 includes additional transmission investments that could provide further reliability benefits for Maine and the region, while simultaneously providing support for State, regional and federal energy policies regarding renewable energy.  We consider Staff Scenario 2 to be “illustrative” at this point 
in the sense that no specific cost/benefit analysis of the incremental investments has yet been done. 
The timing for need in the Staff Scenarios is based on load levels as projected by the most recent ISO-NE summer peak growth rate for Maine (1.3% per year) applied to CMP’s 2009 weather-normalized summer peak.  Because the revised TNA indicated that not all components are needed at current load levels, the Staff Scenarios reflect component-specific “need years” and capture the economic value of the varied timing in the net present value. (See Appendix SCENARIOS). 
As a general matter, the MPRP and Staff Scenarios share several common features and would achieve several of the same results for Maine and the region.  These include:

· increased 345 kV transmission capacity from Orrington to the south via Albion, resulting in (1) a second 345 kV path where only one currently exists and (2) strengthening of the 345 kV system in the northern and western portions of Maine;

· additional 345 kV transmission and autotransformer capability in the Buxton/South Gorham region, providing improved reliability for southern Maine;

· additional transmission and system upgrades in various local areas to enhance reliability;

· reliability improvements to reduce exposure to systemic weaknesses,  e.g. double circuit towers and SPSs. 

The major respects in which the Staff Scenarios differ from the MPRP relate to particular MPRP components that appear not to be needed within a reasonable planning horizon.  These include:
· additional 345 kV transmission from South Gorham to the Maine/New Hampshire border that would create a third 345 kV path between those points;

· additional 345 kV transmission in central Maine;
· additional 115 kV transmission between Orrington and central Maine, and between Lewiston and Rumford;

· several new substations and autotransformers throughout Maine;
Figures 7 and 8 provide a summary of Staff Scenario 1 using 50/50 and 90/10 loads, respectively.  Figures 9 and 10 provide Staff Scenario 2 on those same two load bases.  Additional detail is provided in Appendix SCENARIOS. 
Figure 7 
Staff Scenario 1;50/50 Loads
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Staff Bench Analysis

   

Component Timing and Cost Summary

 Scenario 1; 50/50 Loads

 Need

     Cost ($M)Need Trigger

345kV Lines, Substations and Associated Components      @ 2012$ Year

Load (MW)

Section 3023 (Orrington to Albion via Detroit)  162.0   Current

1,600

Orrington S/S (line termination)4.0   Current

1,600

Right of way work & 115 kV rebuilds for room (section 203, 67 & 66). 

38.0   Current

1,600

Section 3024 (Albion Road to Mason) 106.0   Current

1,600

Mason S/S (termination etc)26.0   Current

1,600

Right/Way work & 115kV rebuilds for room (section 258/84 & 257/67).

29.0   Current

1,600

Section 25 (Mason) 1.4   Current

1,600

Section 386 (Buxton to South Gorham) 17.0   Current

1,600

Buxton S/S (terminations etc.)10.0   Current

1,600

So. Gorham S/S (terminations & auto transformer)32.0   Current

1,600

Section 3020 (Surowiec to Ravens Farm)  38.0   2020

1,800

Ravens Farm S/S (including auto transformer)26.0Post 2030

2,200

Double Circuit Towers

Bucksport -65/205  1.5   Current

1,600

Kennebec River- 29.0   Current

1,600

Me. Yankee-375/392 11.0   Current

1,600

Highland/Mason-68/204 8.0   Current

1,600

Rebuild section 207 (Kennebec River crossing) 11.0   2028

2,000

115kV Rebuilds/Upgrades

Section 86 (Bucksport to Belfast) 13.0   Current

1,600

Section 69 (Air break switch at Topsham) 0.4   2028

2,000

Section 81 (Mason to Surowiec) 40.0   Current

1,600

Section 167/166 rebuilds (entire) 44.0  2028

2,000

Various Other

Remote Ends & Short Circuit protection:(L1-L4) 8.0   Current

1,600

34.5kV Capacitor Banks (Augusta/Lewiston) 1.7  2028

2,000

Capacitor Banks/ Power Factor (various locations)(L1-L4) 10.0   Current

1,600

Total 667.0

NPV @ 10% 552.5



Figure 8 
Staff Scenario 1; 90/10 Loads

[image: image4.wmf]Scenario 1; 90/10 Loads

     Need

     Cost ($M)Need

345kV Lines, Substations and Associated Components

     @ 2012$ Year

Section 3023 (Orrington to Albion via Detroit) 

162.0

  Current

Orrington S/S (line termination)4.0

  Current

Right of way work & 115 kV rebuilds for room (section 203, 67 & 66). 

38.0

  Current

Section 3024 (Albion Road to Mason)

106.0

  Current

Mason S/S (termination etc)26.0

  Current

Right/Way work & 115kV rebuilds for room (section 258/84 & 257/67).

29.0

  Current

Section 25 (Mason)

1.4

  Current

Section 386 (Buxton to South Gorham)

17.0

  Current

Buxton S/S (terminations etc.)10.0

  Current

So. Gorham S/S (terminations & auto transformer)32.0

  Current

Section 3020 (Surowiec to Ravens Farm) 

38.0

  2013

Ravens Farm S/S (including auto transformer)26.0  2028

Double Circuit Towers

Bucksport -65/205 

1.5

  Current

Kennebec River-

29.0

  Current

Me. Yankee-375/392

11.0

  Current

Highland/Mason-68/204

8.0

  Current

Rebuild section 207 (Kennebec River crossing)

11.0

  2021

115kV Rebuilds/Upgrades

Section 86 (Bucksport to Belfast)

13.0

  Current

Section 69 (Air break switch at Topsham)

0.4

  2021

Section 81 (Mason to Surowiec)

40.0

  Current

Section 167/166 rebuilds (entire)

44.0  2021

Various Other

Remote Ends & Short Circuit protection:(L1-L4)

8.0

  Current

34.5kV Capacitor Banks (Augusta/Lewiston)

1.7  2021

Capacitor Banks/ Power Factor (various locations)(L1-L4)

10.0

  Current

Total

667.0

NPV @ 10%

574.6


Figure 9
Staff Scenario 2; 50/50 Loads
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Scenario 2; 50/50 Loads

     Cost ($M)Need

345kV Lines, Substations and Associated Components

     @ 2012$ Year

Section 3023 (Orrington to Albion via Detroit) 

162.0

  Current

Orrington S/S (line termination)4.0

  Current

Right of way work & 115 kV rebuilds for room (section 203, 67 & 66). 

38.0

  Current

Section 3024 (Albion Road to Mason)

106.0

  Current

Mason S/S (termination etc)26.0

  Current

Albion S/S

50.0

Undetermined

Right/Way work & 115kV rebuilds for room (section 258/84 & 257/67).

29.0

  Current

Section 25 (Mason)

1.4

  Current

Section 3026 (Surowiec to Larrabee Rd)

33.0

Undetermined

Larrabee Rd. S/S (terminations)

1.0

Undetermined

Larrabee Rd. S/S

71.0

Undetermined

Surowiec S/S (includes terminations)

30.0

Undetermined

Section 386 (Buxton to South Gorham)17.0

  Current

Buxton S/S (terminations etc.)10.0

  Current

So. Gorham S/S (terminations & auto transformer)32.0

  Current

Section 3020 (Surowiec to Ravens Farm) 

38.0  2020

Ravens Farm S/S (including auto transformer)26.0 Post 2030

Double Circuit Towers

Bucksport -65/205 

1.5

  Current

Kennebec River-

29.0

  Current

Me. Yankee-375/392

11.0

  Current

Highland/Mason-68/204

8.0

  Current

Rebuild section 207 (Kennebec River crossing)

11.0  2028

115kV Rebuilds/Upgrades

Section 86 (Bucksport to Belfast)

13.0

  Current

Section 69 (Air break switch at Topsham)

0.4  2028

Section 81 (Mason to Surowiec)

40.0

  Current

Section 167/166 rebuilds (entire)

44.0  2028

Various Other

Remote Ends & Short Circuit protection:(L1-L4)

8.0

  Current

34.5kV Capacitor Banks (Augusta/Lewiston)

1.7  2028

Capacitor Banks/ Power Factor (various locations)(L1-L4)

10.0

  Current

Total

852.0

NPV @ 10%

720.6

Note: For estimating NPV,components w/ undetermined timing are assumed

to be in-service in Year 1.  NPV would decrease if need for facilties

is determined to be later.


Figure 10 
Staff Scenario 2; 90/10 Loads
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     Cost ($M)  Need

345kV Lines, Substations and Associated Components

     @ 2012$   Year

Section 3023 (Orrington to Albion via Detroit) 

162.0

  Current

Orrington S/S (line termination)4.0

  Current

Right of way work & 115 kV rebuilds for room (section 203, 67 & 66). 

38.0

  Current

Section 3024 (Albion Road to Mason)

106.0

  Current

Mason S/S (termination etc)26.0

  Current

Albion S/S

50.0

Undetermined

Right/Way work & 115kV rebuilds for room (section 258/84 & 257/67).

29.0

  Current

Section 25 (Mason)1.4

  Current

Section 3026 (Surowiec to Larrabee Rd

33.0

Undetermined

Larrabee Rd. S/S (terminations)

1.0

Undetermined

Larrabee Rd. S/S

71.0

Undetermined

Surowiec S/S (includes terminations)

30.0

Undetermined

Section 386 (Buxton to South Gorham)17.0

  Current

Buxton S/S (terminations etc.)10.0

  Current

So. Gorham S/S (terminations & auto transformer)32.0

  Current

Section 3020 (Surowiec to Ravens Farm) 

38.0

  2013

Ravens Farm S/S (including auto transformer)26.0

  2028

Double Circuit Towers

Bucksport -65/205 

1.5

  Current

Kennebec River-

29.0

  Current

Me. Yankee-375/392

11.0

  Current

Highland/Mason-68/204

8.0

  Current

Rebuild section 207 (Kennebec River crossing)

11.0  2021

115kV Rebuilds/Upgrades

Section 86 (Bucksport to Belfast)

13.0

  Current

Section 69 (Air break switch at Topsham)

0.4  2021

Section 81 (Mason to Surowiec)

40.0

  Current

Section 167/166 rebuilds (entire)

44.0  2021

Various Other

Remote Ends & Short Circuit protection:(L1-L4)

8.0

  Current

34.5kV Capacitor Banks (Augusta/Lewiston)

1.7  2021

Capacitor Banks/ Power Factor (various locations)(L1-L4)

10.0

  Current

Total

852.0

NPV @ 10%

742.8

Note: For estimating NPV,components w/ undetermined timing are assumed

to be in-service in Year 1.  NPV would decrease if need for facilties

is determined to be later.



V. 
NON-TRANSMISSION ALTERNATIVES (NTAs)


As part of its Petition in this case, CMP presented a Non-Transmission Alternatives (NTA) Assessment.  In the Staff’s view, CMP’s NTA Assessment presents a credible analysis of the NTA solutions to the transmission needs identified by CMP.  In that assessment, CMP concluded that NTAs could be provided at approximately 10% of the full cost of the MPRP.  However, since MPRP costs are socialized (i.e., allocated to the entire ISO-NE region based on load ratio share) and NTA costs are not (i.e., would be fully borne by Maine load) the NTAs were more costly to Maine ratepayers.  On that basis, CMP presented the MPRP as preferable to NTAs.

In the recently completed investigation of Maine’s utilities continued participation in ISO-NE, the Commission addressed the issue of needed transmission cost containment reform at the regional level, and concluded:


ISO-NE should evaluate the “least-cost” solution in determining whether to include a transmission project in the RSP and there should be a clear definition of how the “least cost” solutions are to be calculated.  Transmission project sponsors should be required to specify the problem addressed by the project, the alternatives to the project, and the respective costs of each.  Comparisons between proposed transmission investments and alternatives should be done on a comparable basis; not, for example, by comparing the full cost of the alternative to the TO’s load-ratio share of the transmission project.  The ISO’s role should be to ensure that the analysis of alternatives, including non-transmission alternatives presented by the TOs is credible and that viable alternatives have a reasonable opportunity to compete with a project. 
Maine Public Utilities Commission, Investigation of Maine Utilities Continued Participation in ISO-NE, Docket No. 2008-156, Order at 53 (January 16, 2009).

The potential region-wide harm by the current ISO-NE cost allocation policy is evident by the case presented by CMP.  As presented, the analysis defines “societal” costs as those paid only by Maine ratepayers, suggesting that the fact that the New England “society” would pay far more for the MPRP than comparable NTAs should not be relevant to the decision. The dilemma for the Commission here is whether to choose between an alternative one of which is cheaper from a global perspective but which would increase costs to Maine ratepayers and one which is costs less globally but would be more expensive to Maine ratepayers. In addition, the dilemma is compounded by the fact that Maine’s cost likely will likely be viewed irrelevant when Massachusetts and Connecticut’s siting boards decide the “least cost” means to address their state’s transmission needs.
The Staff notes that this Bench Analysis represents our analysis of the transmission needs and the proper transmission solutions to satisfy those needs.  The Bench Analysis should not be interpreted as stating any view on the issue of whether NTAs in general or any specific NTA or combination of NTAs should be preferred to transmission solutions that we propose.  As noted, CMP’s NTA Assessment presents valuable evidence and analysis relevant to the issue.  Furthermore, GridSolar has submitted additional evidence on its proposed NTA, and suggests that they will present more evidence in the future.  The OPA also has presented testimony on NTAs, and other parties may in the future.  Accordingly, the Staff believes the record will be well-developed on NTAs, and at this point in the case, Staff is not presenting any of our own analysis on the issue of NTAs.  
VI. 
LANDOWNER ISSUES
Land use is an important aspect for a project the size of the MPRP. The MPRP would affect more than 600 parcels of land, and require the taking of 38 dwellings.  The MPRP makes effective use of existing line corridors in that most of the new and reconstructed facilities follow existing routes.  Many of the property abutter-intervenors are concerned, however, that CMP will be less effective in minimizing the impacts on their land and dwellings.

CMP’s standards for right of way requirements (T-56), applicable to various types of transmission construction, have been in place for many years. CMP generally applied the T-56 requirements to the MPRP without modification in determining property requirements.  Configurations other than those included in the T-56 standard, however, could be used to mitigate landowner impacts.  CMP seems to consider less line clearance than T56 dictates when it is unable to acquire sufficient land rights to do so.  It is not apparent that CMP will consider less than T56 requirements when it owns sufficient land rights to maintain those requirements but a property abutter desires less tree trimming. 
Indeed, the T-56 standard appears inconsistent within itself with regard to voltage class and required distance between conductors and the edge of the right-of-way.  Some examples serve to illustrate the issue.  A single pole 115 kV line can be set so that the conductor(s) nearest to the edge of the right-of-way is approximately 42 feet from the edge.  The same distance for a 115 kV H-frame line is 61 feet.  A 345 kV single pole line has no set limits from the conductor(s) to the edge of the right-of-way.  The same distance for a 345 kV H-frame line is 64 feet.  The distance between the conductors of circuits within the right-of-way also appears to be inconsistent as shown below:

345 kV H-Frame to 115 kV H-Frame – 50 feet

115 kV H-Frame to 115 kV H-Frame – 47 feet

345 kV H-Frame to 345 kV H-Frame – 48 feet

115 kV 1-Pole to 115 kV H-Frame – 43 feet

115 kV 1-Pole to 115 kV 1-Pole – 34 feet.

CMP has no formal program that addresses vegetation growth at the sides of the transmission rights of way or danger trees outside of rights of ways.  This indicates some flexibility on CMP’s part in maintaining T56 side clearances.  CMP should be concerned about safety, reliability and cost when constructing new (or rebuilding existing) transmission.  However, CMP should not rigidly apply T56 standards when property abutters seek less tree clearance than T56 calls for. 

In addition, CMP stated that it has not investigated the use of restrained insulators such as post insulators or so- called “V string insulators” on existing or new facilities to reduce the right of way width required for the MPRP facilities, except in a small number of situations where CMP possesses insufficient land rights.  Use of these modified construction configurations can allow adjustments to required rights-of-way, thus reducing impact to landowners.  CMP should likewise be willing to consider these sorts of configurations at the request of landowners.
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� PSNH joined as a Petitioner because the MPRP included a 345 kV line from Three Rivers Substation in Maine to the Newington Substation in New Hampshire.  PSNH owns both Substations and planned to construct and own the new 345 kV line.  After filing, the Petitioners decided that the MPRP would end at the Three Rivers Substation rather than Newington.  Because the MPRP still included new substation facilities at Three Rivers, the Commission denied PSNH’s Motion to dismiss PSNH as a Petitioner.  Order Denying PSNH Motion to Dismiss, June 3, 2009.


� Staff Scenario 2 is illustrative for the reasons discussed in Section IV.


� The ISO-NE reliability design criteria also require that extreme contingency assessment be conducted as it recognizes that contingencies can exceed the severity of the representative contingencies used to design the transmission system. In these cases plans or operating procedures are developed to reduce the probability of occurrence or mitigate the consequences where appropriate, but the standards do not require that the transmission system be built to withstand such events. In addition, further extreme contingency assessment is required because the bulk power system can be subjected to a wide range of other than normal system conditions that have a low probability of occurrence. These studies are performed to obtain an indication of the system robustness or to determine the extent of a widespread system response.





� The CMP sales forecast is developed by areas within Maine for a 5-year period.  For the period after 5 years, CMP used a constant long term growth rate of 2% per year.


� References to “ISO-NE” also refer to its predecessor organization, the New England Power Pool, when an historical context applies.


� In recent filings, the ISO-NE has also included information regarding the 90/10 load forecast in its submittal.


� PJM includes Pennsylvania, Maryland and New Jersey as well as power systems as far west as and including Chicago.  





�  Although recent updated ISO-NE and CMP forecasts show lower and slower demand growth, it is not clear that either completely take into account the full impact of the recent financial crisis. For example the January 2009 ISO-NE update to the 2008 load forecast appears to be based on financial data prior to the worst of the financial crisis.





�  ODR 08-02


� The TNA assumption concerning hydro-electric generation dispatch also seems to go beyond a reasonable stress level in some cases.  For example, for one of the hydro dispatches modeled, CMP used the lowest hydro dispatch (summer on-peak) experienced in the Maine zone in the last 45 years





� PJM Manual 14B, PJM Region Transmission Planning Process, Attachment C at p.54.  This document can be found at the following URL: http://www.pjm.com/documents/~?media/documents/manuals/m15b.ashx


� We acknowledge that since the filing of the MPRP CPCN, Next Era did file a request for a reliability determination for units 1 and 2.  This is not the same as a request for permission to retire.  In fact, Next Era committed itself to be available for the next 2 auctions until June 1, 2012.  


� NYISO Comprehensive Reliability Planning Process Manual at 4-5.  


� Id. at 4-6


� Attachment D-1 to PJM Manual 14-B.  


� ISO-NE Operating Procedure No. 17, Load Power Factor Correction.


� The operator has the ability to use resources available in 30 minutes, bring additional generation on line, reconfigure the system, etc.


� This is inconsistent with the application of thermal limits which allow higher power flows under emergency conditions and inconsistent with ISO-NE OP-17 which requires a .95 per unit voltage be held for a significant number of busses under an economic dispatch and an N-1 contingency state.


� 








