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MOTION FOR LEAVE TO ANSWER  
AND ANSWER OF 

ATLANTIC GRID OPERATIONS A LLC 
TO PJM TRANSMISSION OWNERS 

 
Atlantic Grid Operations A LLC (“Atlantic Grid”) is seeking leave to answer the PJM 

Transmission Owners’ (“PJM TOs”) December 26, 2012, answer to protests1 because the PJM 

TOs mischaracterize Atlantic Grid’s protest and misapply engineering principles in defense of 

their attempt to usurp the authority of PJM Interconnection, L.L.C. (“PJM”) to determine which 

facilities are eligible for regional cost allocation.  The PJM TOs’ Answer defends their effort to 

set new eligibility criteria for region-wide cost allocation in part by attacking the merits of 

Atlantic Grid’s proposed High Voltage Direct Current (“HVDC”) project, by mischaracterizing 

PJM’s cost allocation practice concerning HVDC lines, and by misstating the electrical 

conversion from alternating current (“AC”) to HVDC voltages in a way that distorts the 

consequences of their proposed new definition of “Regional Facilities.”  Atlantic Grid is filing 

this answer, along with the attached affidavits of Dr. Mohamed El-Gasseir, Atlantic Grid’s 

Director of System Planning, and Mr. Steven Herling, PJM’s Vice President of Planning, to set 

the record straight.2

                                                 
1  Motion for Leave to Answer and Answer of the PJM Transmission Owners, Docket No. ER13-90 
(filed Dec. 26, 2012) (“Answer”). 

 

 
2  Atlantic Grid is also filing this answer in Docket No. ER13-198-000 because of the close 
relationship to this proceeding. 
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I. SUMMARY 

The PJM TOs’ Answer admits that it is solely up to PJM to decide which projects qualify 

to be included in the regional transmission plan. 3  As the Commission has found, PJM’s 

planning authority includes determining which facilities should be in the regional plan and 

whether they qualify for regional cost allocation.4

Moreover, by proposing to exclude categorically any regional cost allocation for certain 

facilities regardless of benefits, the PJM TOs’ proposal conflicts with the Seventh Circuit’s 

Illinois Commerce Commission decision,

  Under the arguments set out in their Answer, 

the PJM TOs would curtail PJM’s authority to decide which facilities to include in the regional 

transmission expansion plan (“RTEP”) by requiring PJM to ignore regional benefits that by 

necessity would require regional cost allocation.  While it is unclear whether the PJM TOs have 

exclusive authority to set methods of allocating the costs of projects within PJM as they assert, it 

is clear that the PJM TOs cannot directly or indirectly displace PJM’s exclusive authority over 

transmission planning.  It cannot be simultaneously true that both PJM and the PJM TOs have 

“exclusive” rights to decide the eligibility criteria for transmission projects to be allocated 

through Schedule 12 of PJM’s open access transmission tariff (“OATT”). 

5 the Remand Order and Order No. 1000.6

                                                 
3  The PJM TOs make the concession twice, once when they state it is not their “province . . . to 
modify PJM’s planning process or criteria,” Answer at 6, and again when they say that “PJM’s planning 
process rests with PJM,” Answer at 45. 

  As the 

Remand Order found, the only test for regional cost allocation is whether PJM determines based 

on the facts of a particular project that it should be included in the RTEP because it provides 

4  PJM Interconnection, L.L.C., 138 FERC ¶ 61,230 at PP 5-6 (2012) (“Remand Order”). 
5  Illinois Commerce Comm’n v. FERC, 576 F.3d 470 (7th Cir. 2009). 
6  Order No. 1000, Transmission Planning and Cost Allocation by Transmission Owning and 
Operating Public Utilities, 136 FERC ¶ 61,051, at PP 335-336 (2011) (hereinafter “Order No. 1000”), 
order on rehearing, Order No. 1000-A, 139 FERC ¶ 61,132 (2012), order on reh’g and clarification, 
Order No. 1000-B,  141 FERC ¶ 61,044 (2012). 
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benefits to more than one transmission zone.7  In fact, this is the test contemplated by PJM’s 

current Operating Agreement.8  When PJM makes such a determination, cost causation requires 

the costs to be allocated to beneficiaries in a manner that is roughly commensurate with the 

benefits received, as reflected in the Operating Agreement.  A proposal such as the PJM TOs’ 

definition of Regional Facilities that would categorically exclude facilities from regional cost 

allocation regardless of benefits is per se unjust and unreasonable and contrary to Order No. 

1000.9

The PJM TOs’ Answer and PJM’s Order No. 1000 compliance filing point to the 

Transmission Owners Agreement (“TOA”) as requiring PJM to rely on the PJM TO Section 205 

filing to address PJM’s compliance obligation with respect to cost allocation issues.

   

10  On the 

contrary, there is no mention of “regional cost allocation” in the TOA, which refers to filing 

rights for revenue requirements and rate design, and expressly disavows any impact on any 

party’s Section 206 filing rights.11  This is in stark contrast to the Operating Agreement, which 

requires PJM’s benefits determinations to be incorporated into any cost allocation under 

Schedule 12 of the OATT.12

Similarly, the PJM TOs’ attempt to define which projects are solely interconnection 

projects or projects that are network facilities that provide regional benefits must also fail for the 

same reasons because the argument conflicts with the Operating Agreement and finds no support 

  The PJM TOs’ reliance on their claimed Section 205 filing rights in 

their Answer is thus irrelevant. 

                                                 
7  Remand Order at P 51. 
8  Id. at P 5; Operating Agreement, Schedule 6, § 1.5.6(k). 
9  Order No. 1000 at P 336. 
10  Answer at 7; Ltr. from P. Foley to K. Bose (Oct. 25, 2012), Docket No. ER13-198-000, at 75. 
11  TOA at § 7.3.3. 
12  PJM Operating Agreement, Schedule 6, § 1.5.6(k). 
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in the TOA.  Rather, PJM’s authority includes the ability to determine whether facilities are 

generator tie lines that should not be included in the RTEP, or whether they are facilities that 

provide network benefits to the region.13

Furthermore, the PJM TOs’ Answer also shows that their proposal is unduly 

discriminatory because—without any evidentiary support—they seek to establish a lower 

standard for including double-circuit 345 kV lines in the RTEP while setting a higher standard 

for region-wide cost allocation for HVDC lines.  Contrary to the Remand Order, where the 

Commission found inadequate support to allocate the costs of single-circuit 345 kV lines region-

wide, the PJM TOs have provided no engineering analysis similar to that considered in the 

Remand Order to support their proposal.  While they point to the record in the Remand Order to 

support their argument, they cite no evidence in that case.

  The PJM TOs have no role in these decisions. 

14

                                                 
13  See, e.g., PJM Operating Agreement  at § 1.44 (defining “Transmission Facilities” under PJM’s 
functional control). 

  In contrast, they would permit 

HVDC facilities to qualify only if they (1) interconnect to either 500 kV or double-circuit 345 

kV A.C. transmission facilities, and (2) do not interconnect renewable generation.  Although 

PJM has never seen fit to add these conditions to its planning process, the PJM TOs would not 

stop there.  They would also require HVDC project developers to meet a higher evidentiary 

burden than FERC required in the Remand Order by demonstrating benefits “throughout” PJM 

to qualify for region-wide cost allocation while the PJM TOs have not made any such showing 

for double-circuit 345 kV lines.  This conflicts with the requirement in Order No. 1000 that 

14  To the contrary, the Commission made note of the carrying capacity of double-circuit 345 kV 
lines, but did not give them the same treatment as 500 kV lines.  Remand Order at P 103.  Thus, the 
record in that proceeding contradicts the inference the PJM TOs seek to draw. 
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PJM’s procedures “ensure that all projects are eligible to be considered for selection in the 

regional transmission plan for purposes of cost allocation.”15

Not only would the PJM TOs impermissibly set different eligibility criteria that could 

categorically exclude HVDC lines from consideration in the regional plan for cost allocation 

purposes, their Answer incorrectly argues that the proposal treats them comparably to A.C. lines.  

The PJM TOs defend this claim through an inaccurate comparison of A.C. and HVDC voltages 

in order to argue that Atlantic Grid’s planned Atlantic Wind Connection (“AWC”) project would 

not qualify for regional cost allocation under their new standard, or even under PJM’s current 

standard.  This mistake shows the flaw in their proposal because AWC’s “+/-” 320 kV HVDC 

facility equates to 640 kV pole-to-pole and, therefore, AWC would qualify for regional cost 

allocation under PJM’s current tariff if included in the RTEP, as PJM has recognized for a 

previous HVDC project with the same rating.  That the PJM TOs’ plan rests on a fundamental 

error as shown by their Answer is prima facie evidence that PJM, not the PJM TOs, should have 

the exclusive authority to determine in the first instance which facilities qualify for inclusion in 

the RTEP for purposes of regional cost allocation. 

 

Attached to this answer is the Affidavit of Dr. Mohamed El-Gasseir (Exhibit AWC-1), 

which discusses the electrical standards for A.C. and HVDC lines in more detail and describes 

the regional benefits that the AWC facility will provide as an example of why the PJM TO 

proposal must fail because it would exclude projects like this one that can provide regional 

benefits and, therefore, be entitled to regional cost allocation if included in the RTEP.  Also 

attached is the Affidavit of Mr. Steven R. Herling, PJM’s Vice President of Planning (Exhibit 

AWC-2), which confirms that PJM would consider a +/- 320 kV HVDC facility to be equivalent 

                                                 
15  Order No. 1000 at P 336 (emphasis added). 
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to a 640 kV AC line (on a pole-to-pole basis), and that PJM has previously included such a 

facility in the RTEP for regional cost allocation purposes.16

Finally, to the extent that the PJM TOs have the authority to make their proposal, the 

PJM TOs cannot be excused from the obligation to provide evidentiary support for a proposal 

that reflects disputed genuine issues of material fact.  After the Seventh Circuit’s Illinois 

Commerce Commission decision that rejected a cost allocation plan based on a “consensus,” 

there can be no legitimate question that any new cost allocation proposal must have an 

evidentiary basis similar to the one the Commission relied on to find that 500 kV and above 

facilities (and their HVDC equivalents) should be priced on a full postage stamp basis. 

 

For all of these reasons, discussed in more detail below, Atlantic Grid respectfully 

requests leave to provide this response to the PJM TOs’ Answer. 

II. MOTION TO ANSWER 

Although the Commission’s regulations generally prohibit answers to protests, the 

Commission has the discretion to waive the rule.17  The Commission often accepts answers that 

provide information that assists in decision making,18 that clarify the issues in the case,19 or that 

will not unduly delay the proceeding.20

Accordingly, the Commission should grant this motion for leave to answer and accept it. 

  Atlantic Grid’s brief response meets these requirements.   

 
                                                 
16  Mr. Herling’s affidavit is limited to a factual description of the cost allocation treatment of the 
HVDC facilities in the MAPP project under the current tariff. 
 
17  18 C.F.R. § 385.213(a)(2) (2012). 
18  ISO New England Inc., 140 FERC ¶ 61,177 at P 6 (2012); see Morgan Stanley Capital Group, 
Inc. v. New York Independent System Operator, Inc., 93 FERC ¶ 61,017, at 61,036 (2000) (accepting an 
answer that was “helpful in the development of the record”). 
19  New York Independent System Operator, Inc., 99 FERC ¶ 61,246, at 62,040 (2002) (accepting 
answers to protests that helped to clarify issues and did not disrupt the proceeding). 
20  Transcontinental Gas Pipe Line Co., 130 FERC ¶ 61,019 at P 9 (2010). 



7 
 

III. ANSWER 

The PJM TOs’ Answer relies on three contradictions, together with an irrelevant 

argument to defend their proposed new eligibility criteria for region-wide cost allocation.  The 

first contradiction is to claim they can decide which facilities are eligible for region-wide cost 

allocation while twice conceding that only PJM can decide which facilities to include in the 

RTEP.21

 

  The second is to claim the amendment Atlantic Grid offered to salvage the PJM TOs’ 

eligibility criteria must be supported by evidence that Atlantic Grid’s project will provide region-

wide benefits when the filing parties failed to make that showing for double-circuit 345 kV lines.  

The third is to argue that consumers should pay for new transmission lines that benefit them, 

unless the lines connect renewable generation, in which case consumers should get a free ride.  

Finally, the lengthy defense of their Section 205 filing rights is irrelevant because, at its core, this 

case is about complying with the Commission’s directive under Section 206.  Since the PJM 

TOs’ Answer is silent on this key point, the Commission has the relatively easy task of rejecting 

the filing and ordering PJM to make a proper compliance filing.  Alternatively, the Commission 

should at a minimum require the PJM TOs to make the changes that Atlantic Grid suggested in 

its protest to amend the definition of Regional Facilities.  We address these points in more detail 

below. 

 

 

 

 

                                                 
21  Answer at 6 and 45. 
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A. The Commission Should Reject the PJM TOs’ Attempt to Displace PJM’s Role to 
Decide Which Facilities Should be Included in the RTEP for Purposes of Regional 
Cost Allocation Given (1) Their Concession That These Decisions Are up to PJM, 
and (2) the Lack of Support for Their Proposed Treatment of HVDC Lines. 

1. PJM’s Operating Agreement gives PJM the right to make RTEP eligibility 
determinations, and the PJM TOs have no similar right under the 
Consolidated Transmission Owners Agreement. 

Little need be said about the PJM TOs’ authority to establish eligibility criteria for 

region-wide cost allocation because their Answer concedes that only PJM can decide which 

facilities to include in the RTEP.22  That responsibility is clearly set out in the PJM Operating 

Agreement, which contemplates that cost allocations in Schedule 12 will be based on PJM’s 

“assessment of the contributions to the need for, and benefits expected to be derived from, the 

pertinent enhancement or expansion . . . .”23

The PJM TOs rely on the Transmission Owners’ Agreement, but that agreement is silent 

on the RTEP eligibility criteria question.  The authority to establish cost allocation criteria 

cannot be inferred from the TOA in the face of this silence when such authority would conflict 

with the express rights conferred on PJM through the Operating Agreement. 

  PJM has not changed its assessment since 

defending the eligibility of 500 kV and above transmission facilities in the Remand Proceeding.  

Although the PJM TOs have argued that double-circuit 345 kV facilities ought to receive similar 

treatment based on rough thermal equivalency to 500 kV lines (which we address in more detail 

below), their Answer sheds no new light on their authority to make these assessments given the 

plain terms of the Operating Agreement and their contradictory concessions.  Repeating a claim 

does not make it true. 

                                                 
22  Answer at 6 and 45. 
23  PJM Operating Agreement, Schedule 6, § 1.5.6(k); Remand Order at P 5. 
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Both PJM and the PJM TOs cannot have “exclusive” rights to decide the eligibility 

criteria for transmission projects to be allocated through Schedule 12.  Since only PJM conducts 

the analyses to evaluate which transmission elements must be added to the system, the reason for 

the additions, and what the need drivers are, it stands to reason that only PJM is in a position to 

perform the impartial benefits assessment that goes hand-in-glove with regional cost allocation 

decisions.  Which is why the Operating Agreement says what it says, and why the PJM TOs lack 

the authority to displace PJM from its role in the project selection process.   

PJM has not backed the PJM TOs’ plan with evidence to show that it is reasonable, and 

the PJM TOs’ supporting evidence is much too weak to contradict the strong record so recently 

relied on by the Commission in the Remand Order to set 500 kV as an appropriate level for 

region-wide cost allocations.  Thus, the Commission should reject the PJM TOs’ plan. 

The right to define “Regional Facilities” also cannot be inferred from the PJM TOs’ 

claimed right to make “regional cost allocation” filings24 because the words “regional cost 

allocation” do not appear in the TOA.  Although the TOA confers on the PJM TOs the right to 

file “revenue requirement” and “rate design” changes, cost allocation and rate design are not one 

and the same as the PJM TOs assert.25  Certainly, there is no reason for the Commission to 

interpret “rate design” to encompass “regional cost allocation.”  They have not made this claim, 

and have made no such showing here.26

                                                 
24  Answer at 10-11. 

  In any event, the PJM TOs themselves have drawn the 

 
25  Cities of Arma v. FERC, 890 F.2d 478, 479 (D.C. Cir. 1989) (citing Kansas Gas & Elec. Co. v. 
FERC, 758 F.2d 713, 714 (D.C. Cir. 1985); see Columbia Gas Transmission Corp. v. FERC, 628 F.2d 
578, 583 n.12 (D.C. Cir. 1979) (recognizing that the allocation of costs among rate zones and the design 
of rates to recover those costs are two separate and distinct matters that sometimes turn on conceptually 
different considerations); Tennessee Gas Pipeline Co. v. FERC, 871 F.2d 1099, 1112 (D.C. Cir. 1989) 
(“Rate design may or may not use the same classification method used for allocation”). 
26  Remarkably, the PJM TOs defend their filing through a different argument, which is to claim that 
the Section 205 filing rights of individual public utilities can be forcibly suppressed by the majority vote 
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more relevant distinction between “cost allocation” and the planning criteria that PJM uses to 

select facilities because it would be a contradiction for PJM to select facilities to meet a region-

wide need in the RTEP only to have the PJM TOs categorically forbid regional cost allocation, 

as they have proposed. 

Finally, the PJM TOs’ arguments about Section 205 filing rights are irrelevant to PJM’s 

Order No. 1000 compliance obligation, which arises under Section 206 of the Federal Power 

Act.  The TOA expressly disavows any impact on any party’s Section 206 filing rights.27

2. PJM has always decided which projects (whether A.C. or HVDC)  provide 
regional benefits sufficient to be included in the RTEP and qualify for 
region-wide cost allocation. 

  This is 

in stark contrast to the Operating Agreement, which requires PJM’s benefits determinations to be 

incorporated into any cost allocation as shown above.  The PJM TOs’ extensive reliance on their 

claimed Section 205 filing rights in their Answer is thus irrelevant. 

 
The PJM TOs’ Answer defends their proposed new eligibility criteria for HVDC lines by 

arguing that they propose to apply “to D.C. projects the same 345 kV voltage threshold that they 

apply to double-circuit A.C. projects.”28

                                                                                                                                                             
of the transmission owners.  Answer at 14.  A group of PJM TOs persuaded the D.C. Circuit to reject 
essentially the same argument when the Commission required them to surrender their individual Section 
205 rights to set the revenue requirements for their own assets in Atlantic City Electric Co. v. FERC, 295 
F.3d 1, 9 (D.C. Cir. 2002).  The argument is no more compelling now that the shoe is on the other foot. 

  However, as we discuss below in more detail, the PJM 

TOs do not realize what PJM has acknowledged, i.e., +/- 320kV HVDC facilities equate to 

640kV AC facilities and qualify for regional cost allocation under the current tariff.  And, 

missing from their argument is any explanation of why any new test is needed in the first place.  

The PJM TOs seem unaware that PJM has applied its current Commission-approved 500 kV-

and-above test to HVDC lines without any of the added conditions the PJM TOs seek to impose.  

27  TOA § 7.3.3. 
28  Answer at 33. 
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For example, PJM accepted the MAPP project into the RTEP,29 making it eligible for region-

wide cost allocation,30 as Mr. Herling explains.   PJM modified the MAPP project to include a 

major HVDC segment.  The Commission pointed to the MAPP project as an example of a 500 

kV upgrade that would contribute to multiple region-wide benefits.31

3. The PJM TOs’ attempt to define when transmission projects should be 
classified as generation interconnection facilities fails for the same reasons.  

  Thus, PJM has been able 

to decide whether to include HVDC lines in the RTEP without the added irrelevant conditions 

the PJM TOs seek to impose. 

 
The PJM TOs’ Answer also claims the right to displace PJM’s role in deciding when 

transmission facilities should be classified as generation tie lines and thus be ineligible for 

inclusion in the RTEP and for region-wide cost allocations.32

                                                 
29  See PJM Transmission Expansion Advisory Committee MAPP Project Update, June 12, 2008, 
available at:  

  This claim fails for the same 

reason previously stated: that it is solely up to PJM to make these determinations, subject to 

Commission review.  In the case of AWC, the PJM TOs would apparently classify it as a 

generator interconnection facility just because off-shore wind generators will be able to use it as 

a convenient point of interconnection to the PJM grid.  The PJM TOs’ argument ignores the fact 

that AWC will have multiple points of interconnection to the PJM grid and will be fully 

controllable by PJM.  PJM will be able to direct flows across AWC controllably in real time, in 

response to various grid contingencies, with significant beneficial effects on PJM grid 

operations, reliability and efficiency.  As discussed below and in Dr. El-Gasseir’s affidavit, 

http://www.pjm.com/~/media/committees-groups/committees/teac/20080612/20080612-
mapp-project-update.ashx. 
30  See PJM 2014 Baseline Analysis Section 8, available at:  
http://www.pjm.com/~/media/documents/reports/2009-rtep/2009-section8.ashx. 
31  Remand Order at P 88. 
32  Answer at 5, 27-29. 

http://www.pjm.com/~/media/committees-groups/committees/teac/20080612/20080612-mapp-project-update.ashx�
http://www.pjm.com/~/media/committees-groups/committees/teac/20080612/20080612-mapp-project-update.ashx�
http://www.pjm.com/~/media/documents/reports/2009-rtep/2009-section8.ashx�
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Atlantic Grid’s studies show numerous and widespread benefits to PJM extending deep into the 

region.  These differences show the error in the PJM TOs’ attempt to equate AWC to a generator 

tie line.  Once again, the PJM TOs’ attempt to step into PJM’s role to classify transmission 

facilities and make transmission planning decisions is inappropriate, unsupported and ill-

conceived. 

B. The PJM TOs’ Answer Shows That Their Proposed Criteria for Regional Facilities 
Are Unduly Discriminatory and Rest Upon a Misunderstanding of Electric 
Conversions between A.C. and HVDC Voltages. 

The PJM TOs argue that Atlantic Grid proposed an amendment to their definition of 

Regional Facilities to lower the bar and make it easier for AWC to qualify.33

Contrary to Order No. 1000,

  Their Answer 

actually highlights their own unduly discriminatory double standard, which rests on a basic 

mistake about the proper method for comparing A.C. and HVDC voltages. 

34 the PJM TOs would categorically exclude certain HVDC 

facilities from the definition of Regional Facilities for cost allocation purposes—even if PJM 

includes such facilities in the RTEP—unless the facilities interconnect to double circuit 345 kV 

lines or 500 kV lines.  There are no such conditions that now exist in the Operating Agreement 

and the TOs propose no such interconnection condition for A.C. lines, but claim it is necessary 

for HVDC facilities because they “often” connect “at one end” to lower voltage lines.35  They 

would further require HVDC line sponsors to demonstrate that their projects provide benefits 

“throughout” PJM.36

                                                 
33  Answer at 33. 

  In contrast, the PJM TOs have proposed to include double-circuit 345 kV 

lines in the definition based solely on  the assertion that these facilities can deliver almost as 

34  Order No. 1000 at P 336. 
35  Exhibit No. PTO-2 at 34. 
36  Answer at 26. 
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much power as 500 kV lines (i.e., they are roughly thermally equivalent).  They also say the 

practice in Western PJM is to rely on the lower voltage lines to perform functions similar to the 

higher voltage lines in Eastern PJM.  That is all they say.  Thus, it is clearly evident that it is the 

PJM TOs that are seeking to lower the bar for double-circuit 345 kV lines while raising the bar 

beyond PJM’s current position for HVDC facilities—without any evidentiary basis to 

accomplish either result. 

The Commission relied on an extensive record in the Remand Order to support the 500 

kV-or-above voltage threshold for region-wide cost allocations while at the same time finding 

that the record did not support similar treatment for 345 kV voltage facilities.37

In Illinois Commerce Commission v. FERC the Seventh Circuit rejected a PJM 

“consensus” cost allocation proposal that lacked an evidentiary record “comparing the costs 

assessed against a party to the burdens imposed or benefits drawn by that party.”

  Now, the PJM 

TOs ask the Commission to expand the threshold to include double-circuit 345 kV lines based 

solely on rough thermal equivalency to 500 kV lines, and without showing that these 345 kV 

circuits provide comparable benefits.  And the PJM TOs also ask the Commission to allocate 

only half the costs of the lines without any showing that the reduced share better approximates 

the benefits that consumers receive.  None of these proposed changes passes muster under the 

court’s decision in Illinois Commerce Commission v. FERC or the Remand Order, which 

declined to follow a “consensus” cost allocation plan that lacked adequate evidentiary support. 

38

                                                 
37  The Commission did not appear to address double 345 kV lines at all, so it is not clear what 
aspect of the record in that case supports the PJM TOs’ proposal, as they claim in their Answer, because 
they did not identify any. 

  The 

Commission found in the Remand Order, based on an extensive evidentiary record, that facilities 

38  Illinois Commerce Comm’n, 576 F.3d at 476. 
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rated at 500 kV and higher provide benefits throughout PJM based on a comparison of several 

categories of benefits to the costs of the lines.  These categories of benefits included: 

• Regional reliability benefits including: voltage support; stability; avoiding overloads 
and managing those that occur; and ensuring the power is deliverable to all parts of 
the region during normal and emergency conditions; 

• Flexibility in responding to changing system conditions and usage (daily, seasonally 
and long-term); 

• Savings related to lower operating reserve requirements, lower losses, and fewer 
outages; and 

• The ability to meet public policy requirements (wind integration) in eastern and 
western PJM. 

The Remand Order found that 500 kV-and-above lines provide region-wide benefits under all of 

these categories and, therefore, that all lines rated 500 kV or higher are eligible for region-wide 

cost allocations such that cost allocations properly align with benefits.  As noted above and as 

Mr. Herling confirms, even before the Remand Order proceeding PJM applied these criteria to 

HVDC facilities in the MAPP Project for the purpose of including them in the RTEP for region-

wide cost allocation, and the Commission pointed to the MAPP project in the Remand Order as 

an example of a regionally beneficial project whose costs should be allocated across PJM on a 

postage stamp basis. 

In contrast to the PJM TOs’ deficient support to treat double-circuit 345 kV lines as 

Regional Facilities, the PJM TOs would exclude HVDC lines from that classification unless they 

connect to A.C. lines of certain voltage.  PJM has never seen the need to impose these conditions 

and, other than generally claiming the need for “comparable” treatment, the PJM TOs provide no 

justification for changing the practice.  Their “comparability” claim is flawed because the 
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voltage condition does not apply to A.C. lines,39

In fact, their proposal is the exact opposite of the comparability the Commission required 

in Order No. 1000.  The PJM TOs would make double-circuit 345 kV lines eligible for regional 

cost allocation, yet exclude certain HVDC lines that do not meet their criteria, even if PJM 

selects the facilities in the RTEP.  Thus, under their plan, “eligibility for regional cost allocation” 

would not be “tied to the transmission facility’s selection in the regional transmission plan for 

purposes of cost allocation.”

 and because it rests on a misunderstanding of 

voltage comparisons between A.C. and HVDC lines. 

40

Moreover, the explanation the PJM TOs provide in their Answer for this patently unjust 

result rests on a serious error.  That error is to make a straight comparison of A.C. and HVDC 

voltages without adjusting for the differing electrical characteristics of these facilities.  As 

explained in the attached affidavit of Dr. Mohamed El-Gasseir, to evaluate A.C. and HVDC 

facilities on a comparable basis, it is important to measure the voltage measure for A.C. lines 

using the pole-to-ground rating, whereas the voltage measure for HVDC lines is the pole-to-pole 

voltage differential, which is sometimes expressed by a “+/-” in front of the voltage number.  

Thus, a project like AWC that has a +/- 320 kV voltage rating actually has a pole-to-pole 

(conductor-to-conductor) rating of 640 kV (the difference between + 320 kV and -320 kV), and a 

conductor-to-ground voltage of 320 kV.  Conversely, measuring A.C. lines on a similar phase-to-

phase basis (conductor-to-conductor) would mean that double-circuit 345 kV lines actually have 

a voltage rating of just 200 kV, conductor-to-ground, as Dr. El-Gasseir explains.  PJM has 

recognized this important electrical distinction between A.C. and HVDC facilities; for example, 

 

                                                 
39  Under the PJM TOs’ proposed standard, a double-circuit 345 kV line or a 500 kV line would 
qualify as a Regional Facility even if it is connected at one or both ends to lower voltage facilities, but an 
HVDC facility must connect to either a 345 kV or 500 kV line to qualify as a Regional Facility. 
40  Order No. 1000 at P 335. 
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in the case of the MAPP project which PJM described as having a pole-to-pole rating of 640 kV, 

which is the same rating as the AWC facility.  

The PJM TOs, however, have accused Atlantic Grid of lowering the bar by making the 

factually incorrect comparison of voltages between A.C. and HVDC facilities without 

recognizing the significance of the “+/-” designation for HVDC lines.  The PJM TOs thus defend 

their proposal against the charge that it is unduly discriminatory by arguing that “they apply to 

D.C. projects the same 345 kV minimum voltage threshold that they apply to double circuit A.C. 

projects.”41

C. Denying Full Cost Recovery for Projects That PJM Decides to Include in the RTEP 
Is Unjust, Unreasonable and Unduly Discriminatory. 

 The two voltages are not comparable, as Dr. El-Gasseir explains and Mr. Herling 

confirms.  This is precisely why the PJM TOs’ threshold is unduly discriminatory, and why they 

should not be displacing PJM from its role in deciding which projects to include in the RTEP and 

what cost allocations should flow from those designations. 

The legal standard articulated by the court in Illinois Commerce Commission v. FERC 

provides for region-wide cost allocations for transmission lines if the costs are roughly 

commensurate with the burdens or benefits drawn by consumers.42  Cost causation requires 

customers to pay their fair share of the costs of utility plant installed to serve them.43  Indeed, the 

PJM TOs’ Answer argues extensively in defense of the principle that beneficiaries’ payments 

must be at least roughly commensurate with their benefits.44

                                                 
41  Answer at 33. 

  Nevertheless, the PJM TOs propose 

a definition of Regional Facilities that would categorically disqualify projects from region-wide 

42  Illinois Commerce Comm’n, 576 F.3d at 477. 
43  Midwest Indep. Transmission Sys. Op. v. FERC, 373 F.3d 1361 (D.C. Cir. 2004), K N Energy v. 
FERC, 968 F.2d 1295 (D.C. Cir. 1992). 
44  E.g., Answer at 18. 



17 
 

cost allocations even if PJM independently finds the projects are needed to meet system needs, 

includes them in the RTEP, and decides that regional benefits justify region-wide cost allocation.   

Their approach would exclude HVDC projects from region-wide cost allocations even if 

such projects provide region-wide benefits through energy and production cost savings of 1.25:1 

and thereby qualify for inclusion in the RTEP as market efficiency projects.  This categorical 

exclusion also conflicts with the PJM TOs’ own proposal to allocate the costs of market 

efficiency projects based on the zones that receive load payment reductions.45  Similarly, it could 

exclude projects that PJM determines provide regional reliability benefits.  Categorically 

excluding projects from region-wide cost allocations even if PJM includes them in the RTEP and 

finds they provide region-wide benefits is unjust, unreasonable and unduly discriminatory by 

definition.46

D. The PJM TOs’ Criticisms of AWC are Unwarranted and the Benefits The Project 
Will Provide Show Why the Commission Must Reject the PJM TOs’ Proposed 
Regional Facilities definition. 

 

 
This case is about the PJM TOs’ proposed definition of Regional Facilities and the cost 

allocation methods they seek to apply, but the PJM TOs’ Answer has attempted to shift the focus 

by arguing that Atlantic Grid did not file evidence to show that its proposed project will provide 

benefits “throughout the PJM region.”47

                                                 
45  Even for projects that meet their new Regional Facilities test and are included in the RTEP, the 
PJM TOs would allocate only 50% of the costs on a postage stamp basis, thereby creating an 
impermissible rate mismatch between cost allocation and the benefits received.  The PJM TOs had no 
response to this concern raised in Atlantic Grid’s protest. 

  Although the Commission and the courts have made 

46  Order No. 1000 at PP 335-336. 
47  Answer at 33-34. 
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clear this is not the test,48

The PJM TOs’ inaccurate claims about Atlantic Grid’s project further undercut their case.  

Atlantic Grid has commissioned studies that show—contrary to the PJM TOs’ claims—regional 

reliability benefits and cost savings from the Atlantic Wind Connection project.  As Dr. El-

Gasseir explains, these studies show many of the regional benefits considered by FERC’s 

Remand Order, including reliability, market efficiency and operational flexibility.  In particular, 

Dr. Gasseir shows that: 

 the PJM TOs’ argument highlights the flaw in their own definition, 

which would disqualify projects even if they provide substantial benefits in the PJM region.  

• AWC will affect regional power flows on 500 kV lines across PJM and thus provide 
regional benefits through production cost savings; 

• AWC may allow PJM to defer or avoid transmission upgrades; 

• AWC is a network facility that will be fully controllable by PJM to support reliability 
and market efficiency by relieving constraints; 

• AWC will provide operational reliability and performance benefits, including the 
ability to better manage outages during abnormal operating conditions; 

• AWC will lower regional operating reserve requirements; and  

• AWC will provide a new backbone transmission structure that will accommodate the 
interconnection of vast offshore renewable energy resources and thus achieve one of 
the principal goals of Order No. 1000—a clear benefit under the Remand Order. 

The real problem, therefore, is that the PJM TOs’ proposal would preclude regional cost 

allocation for projects like AWC regardless of the benefits they can provide.  In fact, PJM would 

be precluded from even considering whether regional cost allocation is appropriate given the 

region-wide benefits.  Such a result violates long-settled cost causation principles, and the legal 

principles applied in the Illinois Commerce Commission case and the Remand Order. 
                                                 
48  Remand Order at P 51 (“Neither the Seventh Circuit decision, nor the District of Columbia 
Circuit decisions upon which it relies, require a comparison of costs and benefits for each customer (or 
party or utility zone) served by a transmission provider, prior to determining allocations.”) (citations 
omitted). 
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E. The PJM TOs’ “Consensus” Proposal Raises Disputed Genuine Issues of Material 
Fact, But Lacks the Evidentiary Support Necessary for the Commission to Accept It 
Without an Evidentiary Hearing. 

The PJM TOs’ Answer relies heavily on the argument that their proposed definition of 

Regional Facilities presents a “consensus” plan, thereby implying the Commission should 

overlook the evidentiary deficiencies in their presentation.  The Seventh Circuit, however, 

declined to turn a blind eye to this critical evidentiary requirement in the Illinois Commerce 

Commission case.  There, the court faulted the Commission for deferring to “regional consensus” 

to approve an otherwise unsupported regional cost allocation plan, dismissing the argument by 

stating “the fact that one group of utilities desires to be subsidized by another is no reason in 

itself for giving them their way.”49

F. PJM TOs Do Not Oppose the Multi-Driver Approach, and Offer to File a Cost 
Allocation Plan when PJM Files It.  Since PJM’s Filing Is Deficient Without the 
MDA, FERC Should Direct PJM to File it Within 60 Days Along With an Order No. 
1000-Compliant Cost Allocation Plan. 

  Similarly here, the PJM TOs’ arguments about regional 

consensus cannot overcome the lack of substantial evidence in the record, which is a further 

reason for the Commission to reject their proposal. 

The PJM TOs do not dispute that PJM’s filing is materially deficient without the Multi-

Driver Approach (“MDA”).  Instead—after mounting a lengthy defense of their claim to 

exclusive authority to make cost allocation filings—they fault PJM for not including the MDA 

with its filing.50

                                                 
49  Illinois Commerce Comm’n, 576 F.3d at 475. 

  Since PJM’s filing is materially deficient without the MDA, and the PJM TOs 

have no objection to the MDA and are agreeable to an appropriate cost allocation filing to 

50  Answer at 6, 43-45. 
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implement it, the Commission should order PJM to file the MDA promptly with an Order No. 

1000 compliant cost allocation proposal.51

IV. CONCLUSION 

 

WHEREFORE, Atlantic Grid respectfully requests the Commission to accept this answer 

to the PJM TOs’ Answer to protests to correct material misstatements of fact and law.  The 

Commission should reject the PJM TOs’ definition of Regional Facilities, or at a minimum 

modify it as proposed in Atlantic Grid’s protest, and rule that PJM is responsible for determining 

region-wide cost allocation eligibility, and direct PJM to file the MDA and an accompanying 

cost allocation plan within 60 days.  

 

Respectfully submitted, 
 
 

__/s/_Elias G. Farrah _______ 
Elias G. Farrah 
Raymond B. Wuslich 
WINSTON & STRAWN LLP 
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51  Order No. 1000 at P 690. 
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UNITED STATES OF AMERICA 
BEFORE THE 

FEDERAL ENERGY REGULATORY COMMISSION 
 
Public Service Electric & Gas Company  )  Docket No. ER13-90-000 
PJM Interconnection, L.L.C.    ) 
 

AFFIDAVIT DR. MOHAMED M. EL-GASSEIR, PhD 

Q. Please state your name and address for the record. 1 

A. My name is Dr. Mohamed El-Gasseir.  My address is Atlantic Grid Development, LLC 2 

4445 Willard Avenue, Suite 1050, Chevy Chase, MD 20815. 3 

Q.  By whom are you employed and in what capacity? 4 

A. I am employed by Atlantic Grid Development, LLC (“AGD”) as the Director of System 5 

Planning.   I have attached my curriculum vitae for reference. 6 

Q. What is the purpose of your testimony? 7 

A. The PJM Transmission Owners (“PJM TOs”) made a filing with the Commission on 8 

October 11, 2012, in which they proposed certain criteria for transmission facilities to 9 

qualify as “Regional Facilities” and, therefore, eligible for any form of regional cost 10 

allocation under Schedule 12 of PJM Interconnection, L.L.C.’s (“PJM”) open access 11 

transmission tariff (“OATT”).  Their proposal included eligibility criteria for high voltage 12 

direct current (“HVDC”) transmission facilities.  Atlantic Grid protested the PJM TOs’ 13 

proposed criteria, and suggested limited modifications to prevent what appeared to be the 14 

inadvertent exclusion of other regionally beneficial transmission facilities, configurations 15 

and technologies and to eliminate the unduly discriminatory impacts that would 16 

otherwise result.  The PJM TOs responded to Atlantic Grid’s protest at pages 32 to 36 of 17 

their December 26, 2012, Answer to protests by arguing that Atlantic Grid proposed 18 



2 
 
 

eligibility criteria to serve its own interests whereas their own proposal ensures 1 

“comparable classification of AC and DC facilities.”  2 

  My testimony will: 1) respond to the PJM TOs’ criticisms; 2) demonstrate that the 3 

PJM TOs’ proposal is not consistent with PJM’s current practice under its existing tariff 4 

for determining whether HVDC facilities qualify for regional cost allocation, nor is the 5 

TOs’ proposal consistent with the applicable legal standard and the Commissions’ 6 

Remand Order1

At the outset it is interesting to note that the PJM TOs defend the reasonableness 11 

of their proposed criteria for “Regional Facilities” while conceding that “it is not the 12 

province of the PJM Transmission Owners to modify PJM’s planning process or criteria.”  13 

(Answer at Page 6.)  In other words, whether facilities qualify for regional cost allocation 14 

is a planning decision that only PJM can make with FERC approval.  That legal issue 15 

aside,  the PJM TOs seek to apply a double standard by asserting that double-circuit 345 16 

kV facilities should become eligible for regional cost allocation based solely on thermal 17 

equivalency to 500 kV facilities and supposed historical practices, but without any 18 

showing that double-circuit 345 kV facilities provide benefits “throughout the PJM 19 

region” (as they say Atlantic Grid must show), or meet any of the other criteria applied 20 

by the Commission in its recent Remand Order on transmission cost allocation in PJM.   21 

 that established the current PJM cost allocation standards; and 3) 7 

demonstrate that Atlantic Grid’s proposed changes to the PJM TOs’ proposed HVDC 8 

qualification criteria are necessary to avoid undue discrimination and to allocate costs to 9 

beneficiaries in rough proportion to the benefits received.   10 

                                                 
1 PJM Interconnection, L.L.C., 138 FERC ¶ 61,230 (2012) (“Remand Order”).   
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Although the merits of Atlantic Grid’s project is not at issue in this case, I will 1 

summarize the results of certain engineering analyses of Atlantic Grid’s proposed project, 2 

which provide an evidentiary basis to demonstrate that the PJM TO proposal is unduly 3 

discriminatory and preferential in that it would prevent facilities from allocating costs to 4 

beneficiaries in proportion to the benefits received despite the fact that the facilities will 5 

have a voltage equivalency in excess of 500 kV lines, and will provide benefits across 6 

multiple PJM zones comparable to the regional benefits of 500 kV facilities identified by 7 

the Commission in the Remand Order.  These study results further illustrate why Atlantic 8 

Grid’s proposed changes to the definition of Regional Facilities are not only reasonable 9 

but essential.  Without them, the PJM TO proposal should be rejected.  Finally, I will 10 

discuss the configuration of Atlantic Grid’s proposed facility and explain why the PJM 11 

TOs’ attempt to analogize it to a simple generation tie-line is erroneous. 12 

Q. How would AWC’s HVDC facilities be treated from a cost allocation standpoint by 13 

PJM under its currently effective tariff? 14 

A. Under the PJM tariff currently in effect, 500 kV facilities included in the Regional 15 

Transmission Expansion Plan (“RTEP”) would qualify for postage stamp rate treatment, 16 

i.e., be allocated across PJM on a load ratio share basis.  It is my understanding that PJM 17 

would treat HVDC facilities as the equivalent of 500 kV to the extent the HVDC 18 

plus/minus (pole-to-pole) rating equals or exceeds 500 kV.  Thus, the proposed AWC +/-19 

320 kV facilities would have a pole-to-pole rating equivalent of 640 kV and qualify for 20 

postage stamp rate treatment to the extent the facilities were included in the RTEP.  An 21 

example of this is the HVDC portion of the MAPP project which also had a pole-to-pole 22 

equivalent rating of 640 kV and qualified for RTEP treatment.  Thus, while the PJM TOs 23 
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claim to be basing their proposal on historical practice, this is not correct.  To the best of 1 

my knowledge, PJM has not applied any aspect of the PJM TOs’ criteria for HVDC 2 

facilities.  In fact, to the best of my knowledge, the MAPP line is the only HVDC facility 3 

that has been included in the RTEP and qualified for regional cost allocation. 4 

Q.  How have the PJM TOs proposed to define “Regional Facilities?” 5 

A. The PJM TOs have proposed to amend Schedule 12 of the PJM OATT (Transmission 6 

Enhancement Charges) to identify the types of AC and HVDC facilities that are eligible 7 

for regional cost allocation because they comprise “Regional Facilities.”  Under their 8 

proposal, HVDC facilities would be considered to be Regional Facilities that will be 9 

included in PJM’s Required Transmission Enhancement Plan only if one of two 10 

conditions are met. 11 

  The first condition requires that “(a) such DC facility is connected to at least one 12 

substation or switching station that is also connected to either (i) at least one AC 13 

transmission line operated at 500 kV or above; or (ii) at least one double-circuit 345 kV 14 

Required Transmission Enhancement; and (b) any transformer between the substation or 15 

switching station described in [the prior clause] and the DC converter has a low side 16 

phase-to-phase voltage rating of not less than 345 kV, such voltage having been 17 

determined by Transmission Provider in the Regional Transmission Expansion Plan to be 18 

necessary and appropriate . . . .” 19 

  Alternatively, an HVDC can qualify as a Regional Facility if it is “connected 20 

directly to a DC facility that is a Regional Facility.” 21 

Q. How have the PJM TOs supported the proposed definition? 22 
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A. The PJM TOs submitted testimony with their filing letter in which they argued that 1 

double circuit 345 kV facilities should be treated as Regional Facilities and eligible for 2 

region-wide cost allocation because those facilities have “thermal capability” and 3 

“capability for delivering power across the transmission system” that is comparable to the 4 

500 kV facilities that the Commission found in the Remand Order are eligible for 5 

regional cost allocation.  (Exhibit No. PTO-2 at p. 18.)  Thus, for AC facilities, the PJM 6 

TOs propose a rough thermal equivalency test.  With respect to HVDC facilities, the PJM 7 

TOs stated that they have “propose[d] to classify those DC projects in a manner that 8 

corresponds to the classification of AC projects, based on how they connect to the AC 9 

transmission system.”  (Filing Letter at p. 12.)  10 

Q. What factors did FERC consider in the Remand Order to determine that facilities 11 

rated at 500 kV and above are eligible for region-wide cost allocations? 12 

A. FERC found that 500 kV and above lines have greater transfer capability than lower 13 

voltage lines and therefore support a more robust and flexible power grid.  While the 14 

transfer capability of the lines was an important factor, FERC relied on record evidence 15 

to support several findings about the regional benefits of transmission lines rated at 500 16 

kV and above, including: 17 

• Reliability benefits including voltage support, stability, avoiding overloads and 18 
managing those overloads that occur, and ensuring the power is deliverable to all 19 
parts of the region during normal and emergency conditions; 20 

• Flexibility in responding to changing system conditions and usage (daily, seasonally 21 
and long-term); 22 

• Savings related to lower operating reserve requirements, lower losses, and fewer 23 
outages; and 24 
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• The ability to meet public policy requirements (wind integration) in eastern and 1 
western PJM. 2 

Q. Did the PJM TOs provide evidence that double circuit 345 kV lines in PJM provide 3 

these types of benefits? 4 

A. The PJM TOs provided no evidence of region-wide benefits other than to assert the 5 

double circuit 345 kV lines are thermally roughly equivalent to 500 kV lines because this 6 

type of 345 kV configuration “can deliver 1,560 MW of energy” across a 100-mile span 7 

whereas a similar length 500 kV line “can deliver 1,820 MW.”  (Exhibit No. PTO-2 at p. 8 

18.)  Interestingly, under the PJM TOs’ rough thermal equivalency test, projects with 9 

carrying capacity up to 15% less than 500 kV would still qualify for region-wide cost 10 

allocations.  The PJM TOs also state at page 9 of their answer that they are relying on 11 

record evidence in the Remand Order (though they do not state what this evidence is). 12 

This claim is puzzling because the Remand Order found inadequate record support to 13 

allocate the costs of single circuit 345 kV facilities on a region-wide basis, and while 14 

FERC mentioned the carrying capacity of double circuit 345 kV lines relative to the 15 

capacity of 765 kV facilities (Remand Order at P 103), FERC did not include them in the 16 

region-wide cost allocation.  One could, therefore, infer that FERC found the record of 17 

benefits from double-circuit 345 kV lines to be lacking, and did not think the carrying 18 

capacity of the lines alone was enough to allocate the costs region-wide. 19 

Q. Do you agree with the PJM TOs’ proposed definition for Regional Facilities as it 20 

applies to HVDC Facilities? 21 

A.  No.  They offer no support for changing PJM’s current practice, which is a strict voltage 22 

test that does not depend on the voltage of interconnected facilities.  The PJM TOs also 23 
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confuse pole-to-ground with pole-to-pole voltage ratings for AC and HVDC lines, and 1 

thus do not establish the equivalency they claim to be trying to achieve. 2 

Q.  How does Atlantic Grid propose to modify the PJM TOs’ definition of Regional 3 

Facilities as it applies to HVDC installations? 4 

A. Atlantic Grid proposes to amend the new Schedule 12 the PJM TOs want to enforce so 5 

that the definition of Regional Facilities is meaningful for HVDC facilities and does not 6 

exclude commercially available VSC-based HVDC facilities.  Specifically, our 7 

amendment suggests:  (1) adopting the PJM TOs recommendations for AC projects and 8 

for HVDC facilities not based on VSC technology; and (2) subjecting VSC-based 9 

projects to the requirement that they be at least +/- 300 kV (i.e., have a pole-to-pole rating 10 

of at least 600 kV); and they must interconnect to at least two “Transmission Zones” as 11 

defined in the PJM OATT or have at least three “Points of Interconnection,” also as 12 

defined in the OATT. 13 

Q. Are you retaining the PJM TOs’ requirement that the transformer between the 14 

interconnection to the AC network and the HVDC converter have a low (converter)-15 

side voltage of at least 345 kV phase-to-phase? 16 

A. No.  The selection of the converter-side voltage of the VSC’s transformer is dependent on 17 

the HVDC system configuration (i.e., on the voltage of the system, and on whether it is 18 

bipolar or symmetrical nonpolar).  Hence, it is essentially an internal design element of 19 

the HVDC facility.   20 

Q.   Did Atlantic Grid design Regional Facility eligibility criteria tailored specifically to 21 

qualify its project as the PJM TOs contend? 22 
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A.   The answer is emphatically no.  To begin with, the PJM TOs’ erroneous conclusion is 1 

based on a misunderstanding of the Atlantic Wind Connection (“AWC”) project.  They 2 

assert at footnote 99 of their answer that: 3 

Atlantic Grid has elsewhere stated that its proposed project would operate at 320 4 
kV, which is below the 345-kV threshold for double-circuit AC projects to qualify 5 
as Regional Facilities, but conveniently above the alternative threshold that 6 
Atlantic Grid proposes. See Atlantic Grid Operations A, LLC, 135 FERC ¶ 61,144 7 
at P 5 (2011) (“Atlantic Grid Operations”). 8 

This assertion is wrong for two reasons.   9 

First, the operating voltage of the AWC Project is +/- 320 kV which represents an 10 

overall (pole to pole) voltage rating of 640 kV.  This choice was dictated by economy of 11 

scale considerations as it represents the highest voltage and current ratings for presently 12 

available (off-the-shelf) VSCs and XLPE cables that could be used in a cost effective 13 

manner.2  As illustrated by Figure 1, the maximum available voltage for XLPE cables is 14 

+/- 320 kV, whereas the maximum available current rating is dictated by the VSCs’ 15 

IGBTs (presently around 1800 Amps).3

Second, the PJM TOs’ argument makes an erroneous comparison between AC 17 

and DC technology.  Comparing the voltages of AC and DC facilities by using ratings 18 

based on different reference points is incorrect and will be as misleading as contrasting 19 

the weights of two objects on two planets of different masses.  In the above quoted 20 

footnote 99, the PJM TOs ascribe to the AWC a voltage rating of 320 kV and then they 21 

declare it is below their AC threshold of 345 kV. The trouble with this  22 

   16 

                                                 
2 XLPE (or Cross-Linked Polyethylene) cables typically cost less than the MI (Mass Impregnated) category. 
3 IGBTs stand for Insulated Gate Bipolar Transistors; the building blocks of a VSC. 
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 1 

comparison, which resonates throughout their argument, is the fact that the 320 kV value 2 

is referenced to ground whereas the 345 kV rating is not referenced to the ground and 3 

instead is referenced phase-to-phase.  A proper comparison should use the same reference 4 

basis.  If the ground is to be used, the 345 kV threshold becomes 200 kV.  If the values to 5 

be compared are measured in terms of the voltage gaps between the conductors then 6 

AWC’s rating must be recognized as 640 kV (i.e., the so-called pole-to-pole algebraic 7 

difference between +320 and -320).  This is how PJM valued the HVDC segment  of the 8 

MAPP project.  In both cases, the AWC exceeds the minimum AC interconnection 9 

voltage criterion. 10 

Exhibit 1:  Voltage-Sourced Converter and DC 
Cable Ratings *
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Q. Have the PJM TOs accurately described Atlantic Grid’s proposed eligibility 1 

criteria? 2 

A. No.  The “alternative threshold” that the PJM TOs are alluding to in footnote 99 is the +/- 3 

300 kV DC voltage Atlantic Grid proposed to set as a limit on the DC side for the 4 

transmission equipment that could be eligible for Regional Facility classification.   5 

Q. Why did Atlantic Grid propose this voltage threshold as the criteria for Regional 6 

Facility classification? 7 

A. This was added because PJM currently uses the HVDC pole-to-pole voltage limit to 8 

determine if an HVDC facility is the equivalent of 500 kV or above and would therefore 9 

qualify for regional cost allocation if included in the RTEP.  This is exactly how PJM 10 

described the voltage of the VSC-based HVDC portion of the MAPP line.4

Q. Do you agree with the PJM TOs’ criticism that Atlantic Grid has failed to make an 17 

evidentiary presentation to show the benefits of its project will “extend throughout 18 

the PJM region” as they state in their answer on pages 33 and 34? 19 

  Thus, 11 

AWC’s proposed modification is consistent with PJM’s current practice under its 12 

approved tariff and it is consistent with the lowest HVDC voltage that is likely to be 13 

utilized in the market. AWC could have proposed a lower voltage level but proposed 300 14 

kV based on the current upper-voltage limit of commercial availability of VSC 15 

technology. 16 

A. No, I disagree with the premise of the statement as well as the conclusion for several 20 

reasons.  The statement presumes that Atlantic Grid has an obligation to show in this 21 

                                                 
4 For example, see the document posted on PJM’s web site at:  
http://www.pjm.com/sitecore%20modules/web/~/media/committees-groups/committees/teac/20080612/20080612-
mapp-project-update.ashx. 
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proceeding that its project is eligible to be included in the RTEP and that its costs should 1 

be allocated region-wide.  The voltage level of AWC will exceed PJM’s current threshold 2 

for region-wide cost allocation for projects included in the RTEP. This is also an odd 3 

claim by a filing party that has not submitted evidence to support its proposal for which 4 

it, not any intervener, has the burden of proof. 5 

Q. Does FERC currently require a demonstration that facilities can only qualify for 6 

region-wide cost allocation to the extent that benefits are demonstrated to exist 7 

through-out the PJM region? 8 

A. No.  The PJM TOs’ statement conflicts with the Commission’s ruling in the Remand 9 

Order that “we need only show that some customer zone in the PJM grid other than those 10 

zones currently flowing power over the existing facilities in need of upgrades will make 11 

use of and benefit from the new high-voltage facilities.”  (Remand Order at P 53.)  It thus 12 

appears that as a technical matter FERC does not require a showing of benefits 13 

“throughout the PJM region” as the PJM TOs assert. 14 

  The PJM TOs statement also sets up a double standard.  They have proposed that 15 

FERC accept the eligibility of double circuit 345 kV facilities for Regional Facilities 16 

classification based solely on rough thermal equivalency to 500 kV lines, yet would 17 

impose a much higher standard on Atlantic Grid and all other HVDC projects, i.e., the 18 

affirmative demonstration of benefits throughout PJM.  The PJM TOs have not presented 19 

any evidence to meet this standard with regard to their 345 kV proposal. 20 

  Finally, it bears noting that the Remand Order finds as a matter of law that, within 21 

PJM’s region, 500 kV and above facilities provide benefits to qualify for region-wide 22 

(postage stamp) cost allocation.  As I discussed above, the AWC facility has a pole-to-23 
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pole rating of 640 kV.  Thus, the AWC facility qualifies for region-wide cost allocation 1 

under the existing PJM tariff to the extent the project is included in the RTEP as either a 2 

market efficiency or reliability project. 3 

Q. Do you have evidence that the AWC facility will provide regional benefits to the 4 

PJM grid? 5 

A. Yes.  Atlantic Grid has commissioned studies that show many of the same region-wide 6 

benefits that the Commission found to support region-wide cost allocations for 500 kV 7 

and above transmission lines which I will discuss below.  8 

Q.   What system benefits will the AWC provide that qualify it to be designated as a 9 

Regional Facility for cost allocation purposes? 10 

A. We have identified at least six classes of benefits: 11 

1. Wide reaching power flow impacts that allow for the potential deferment of grid 12 
upgrades; 13 

2. Mitigation of cascading episodes; 14 

3. Enabling better management of transmission facility outages to conduct scheduled 15 
and forced maintenance more effectively and to accelerate service restoration 16 
after major blackouts; 17 

4. Decreasing congestion frequency and costs; 18 

5. Lowering energy and capacity commodity prices; and 19 

6. PJM-wide reduction of operating reserve requirements to sustain expansion of 20 
variable renewable generation. 21 

Q. What makes them system benefits and not just impacts of local nature? 22 

A.   Some benefits are by definition of a regional nature.  These include the mitigation of 23 

cascading outages and the development of new backbone lines.  Others qualify because 24 

of the extensive geographic reach of the AWC’s impacts which in turn is due to the 25 
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technical capabilities of the VSC technology used and the location of the AWC relative to 1 

the PJM grid.  The sixth benefit is a regional gain because the AWC will enable the 2 

development of offshore wind (OSW) at levels large enough to realize the synergistic 3 

value of integrating OSW with Midwest wind profiles to produce lower variability for the 4 

PJM system as a whole, as discussed in more detail below. 5 

Q. Are the benefits related to the AWC design, and geographic location? 6 

A. Yes with one exception; the reduction of operating reserve requirements which as 7 

explained earlier is of regional nature by definition.   8 

Q. Please explain. 9 

A. There are two factors underlying all of the benefits and in the process they render them 10 

interrelated.  One factor is the ability of VSC-based transmission systems to provide full 11 

and fast controllability of the functions of the terminals.  The controllability feature 12 

involves both: 13 

• The magnitude of active or reactive power that is either injected or taken out of 14 
the grid; and 15 
 16 

• The reversibility of power flow without the need to reverse the polarity of the DC 17 
tie. 18 

 The second factor is the geographic location and reach of the AWC circuits.  Being 19 

situated east of the entire PJM grid enables the VSC-based system to inject power into 20 

the network in an east-to-west direction in opposition to the prevailing west-to-east flow 21 

pattern.  Moreover, the AWC’s long south-north pathway allows it to support the power 22 

flows taking place inland.  The ability of the VSC-based system to reverse the direction 23 

of flow on the DC circuits also allows AWC to generate counter-flows that relieve loads 24 

on many other PJM circuits located deep in the PJM system, many miles from the 25 
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Atlantic coast.  AWC can provide these benefits controllably 24 hours a day, seven days 1 

a week, as well as during emergency conditions, which we were able to simulate and 2 

measure:  the ability of the AWC to reduce flows on AC circuits.  Decreasing the 3 

loadings of close and remote AC facilities at will is the common thread underlying most 4 

of the identified system benefit classes described above.  (The exception is the reduction 5 

of operating reserve requirements.)  6 

Q. Did AGD commission studies that demonstrated the attainability of the system 7 

benefits? 8 

A. Yes.  We retained experts to conduct reliability and market impact assessments to 9 

identify and quantify the six classes of AWC benefits. 10 

Q. Please list the studies you performed. 11 

A. We conducted several investigations that included: 12 

1. Assessment of the impacts of the AWC on power flows on the PJM grid; 13 

2. Evaluation of the AWC’s ability to eliminate reliability violations in PJM; 14 

3. Simulation of AWC’s market impacts; and 15 

4. Estimation of potential operating reserve reduction from augmenting Midwest 16 
wind investments with AWC-enabled large scale development of offshore wind. 17 

 The first two studies were carried out by a team led by Siemens PTI.  Siemens PTI is a 18 

recognized world leader in power and transmission systems engineering and design, and 19 

just one of three firms that is experienced with HVDC technology.  The first study 20 

reflects the impact of one 1,000 MW AWC circuits between northern New Jersey and 21 

southern Virginia and does not include any offshore wind.  The second study only 22 

examines the impacts of the first phase of the AWC, a 1,000 MW circuit which would 23 
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run from northern New Jersey to southern New Jersey and does not include the effects of 1 

any offshore wind.  The third study was performed by Ventyx; a division of ABB.  ABB 2 

is another world-leading engineering and consulting firm with extensive experience in the 3 

area of transmission system operations and design.  I carried out the estimation of the 4 

reserve reduction benefit.  5 

Q. What was your role in the Siemens and Ventyx studies? 6 

A. As the Director of System Planning at AGD, I commissioned the studies, oversaw their 7 

progress and confirmed the accuracy of the methods utilized. 8 

Q. Focusing on the first study, is there an existing pattern for power flows over the 9 

500 kV network of the PJM grid?  10 

A. Yes.  The 500 kV AC transmission systems in Pennsylvania (PA), Maryland (MD), 11 

Delaware (DE) and New Jersey (NJ) support power flows that generally run west to east 12 

across Pennsylvania, and the northern reaches of MD and DE, and south to north in NJ 13 

and in eastern MD and DE.   14 

Q. Do you expect this pattern to continue? 15 

A. Yes.  Even though low gas prices may continue to keep Locational Marginal Prices 16 

(LMPs) low, the growth of wind generation in the Midwest Independent System Operator 17 

(Midwest ISO or MISO) region and in PJM West, and expansion of the 345 kV backbone 18 

system in the MISO region and PJM West will spur greater West to East power flows. 19 

Q. What will be the impacts of such a trend? 20 

A. In 2011, PJM simulations of the impacts of the development by 2026 of 42 GW of wind 21 

farms in MISO and PJM West revealed the need for major 500 kV upgrades in Eastern 22 
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PA, MD and in DE and NJ.5  These findings were confirmed in similar analyses in late 1 

2012.6

Q. Will the AWC make a difference under those conditions? 6 

  Because many of the 500 kV facilities serving PJM East are already heavily used, 2 

even a substantial reduction in the expected growth of Midwest wind production is not 3 

likely to avert stressful operating conditions in areas serving at least half of PJM’s 4 

customers.     5 

A. Yes.  As described above, Atlantic Grid commissioned Siemens PTI to simulate power 7 

flows over the PJM grid with and without the AWC Project.  Excluding the impacts of 8 

any offshore wind, the results showed marked reductions of East-to-West loadings of 9 

critical 500 kV circuits running beyond the Conemaugh substation in Western PA and the 10 

western boundary of the territory of ReliabilityFirst Corporation that was once known as 11 

the Mid-Atlantic Area Council (MAAC).  Figure 2 shows that power flow changes 12 

reached every sub-region of PJM.  Figure 3 approximates the pathways of the flow-13 

reduction impacts of the AWC over PJM member states and displays them against 14 

existing transmission system backbones.7

  18 

  What is very remarkable about these results is 15 

the fact that the observed changes in the flow pattern were induced by a single AWC 16 

circuit operating without any offshore wind farms connected to it. 17 

                                                 
5 PJM Transmission Expansion Advisory Committee, Reliability Analysis Update, p. 18, Sept. 8, 2011. 
6 PJM Transmission Expansion Advisory Committee, Reliability Analysis Update and 2013 RTEP Assumptions, p. 
31, Dec. 13, 2012. 
7 Location-specific changes in power flows due to the AWC can be provided to interested parties who are eligible to 
receive CEII materials and sign an appropriate confidentiality agreement. 
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Figure 2: Sub-Regional Distribution of AWC’s Counter-Flows 1 

  2 
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Figure 3: Distribution of AWC’s Counter-Flows in Reference to Regional 1 
Backbones 2 

 3 

Q. How was the study carried out? 4 

A. Siemens used the PSS/E software package to carry out the necessary power flow 5 

simulations.  The package was developed and maintained by Siemens PTI and is used by 6 

PJM for their transmission studies as well as by the majority of transmission service 7 

providers worldwide.  The input used for the PSS/E simulations is the PJM 2016 System 8 

Model that the RTO had developed for its 2011 five-year Regional Transmission 9 

Expansion Plan (RTEP).  The Model was obtained from PJM.  It assumed no wind 10 

growth other than what was accounted for in the interconnection queue.  Among the 11 

important assumptions it contains is the restriction of wind growth to what was in the 12 
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queue in 2011 and the incorporation of all approved transmission projects that were 1 

expected to come on line before 2017.  In other words, the 2016 Model did not include 2 

inputs that would have biased the results in favor the AWC.  Siemens conducted two sets  3 

of simulations:  one without the AWC and a second set with the AWC.  In the second set 4 

of runs, the AWC was assumed to be a single 640 kV (pole-to-pole) HVDC circuit 5 

capable of transmitting 1000 MW between two terminals and not connected to any wind 6 

farm. 7 

Q. Please describe the mechanism by which a single AWC circuit can have such an 8 

impact on power flows? 9 

A. The AWC cable acts as an alternative path for power flowing south to north from MD 10 

and points south to ultimately Northern NJ and NY City, pulling power from generating 11 

facilities such as the Salem and Hope Creek nuclear power plants at Artificial Island (AI) 12 

and injecting it in the PS North Load Deliverability Area of Public Service Electric and 13 

Gas (PSEG), providing in the process relief to both areas.  Line-load reductions were 14 

found to be greatest on the AC transmission facilities close to the coast and paralleling 15 

the AWC cable.  However, the impact of the AWC extended westward substantially.  16 

Moving the southernmost AWC terminal further south (from the vicinity of AI to the 17 

Norfolk area in Virginia) increased the westward relief penetration, reducing the west-to-18 

east flows across Pennsylvania by 300 MW or more on a single path.  The observed flow 19 

reductions were redistributed largely to less heavily loaded parallel paths to the south as 20 

shown by the left-most curve in Figure 3. 21 

Q. What are the implications of the findings of the Siemens line loading impact Study? 22 

A. As noted earlier, line loading reliefs provide multiple AWC system benefits, including: 23 
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1. Potential deferment of grid upgrades;  1 

2. Improved reliability through mitigation of cascading episodes; and 2 

3. Better management of transmission outages. 3 

Q. How will the AWC lead to deferral of grid upgrades? 4 

A. First, for upgrades designed to reduce congestion costs on the backbone systems serving 5 

the PJM West, and the Western, Eastern and Southern Mid-Atlantic sub-regions of PJM, 6 

the AWC can push west-to-east power flows southward onto less heavily loaded circuits, 7 

as indicated in Figure 2.  Second, the AWC can defer projects designed to mitigate 8 

(solve) potential reliability violations in two ways:  (i) because the AWC cable itself adds 9 

1,000 MW of transmission capability that runs mostly up the coast, paralleling the 10 

Interstate 95 corridor, some contingencies would not arise in the first place, and (ii) the 11 

ability to adjust flows on the AWC will provide grid operators with additional tools and 12 

procedures to mitigate some contingencies that would otherwise require upgrades. 13 

Q.   How does reducing line-loadings mitigate cascading? 14 

A. The counter-flows illustrated in Figures 2 and 3 produce transmission facility loading 15 

reliefs which in turn reduce the risk of cascading from overlapping multiple 16 

contingencies or operator or equipment errors in the affected area.  The flows on the 17 

AWC cables can be quickly adjusted (with the click of a mouse) to optimize the relief 18 

provided to the AC grid.  The AWC cable itself is not subject to overloading because the 19 

VSCs control the flow on the cables.  Additionally, the converters act as huge static var 20 

compensators (SVCs or Statcoms) that can be used to stabilize voltage and supply 21 

reactive power needed by nearby overloaded AC lines,  This capability further reduces 22 

the risk of cascading outages. 23 
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It is important to note that as a HVDC-based technology, the AWC itself is not 1 

vulnerable to cascading.  The Pacific DC Intertie (PDCI) linking the Pacific Northwest 2 

(PNW) with California survived the two major west coast disturbances in 1996.  In both 3 

cases, the PDCI continued to deliver power from Oregon to Southern California after 4 

cascading had caused those two systems to separate.  The flows on the HVDC tie helped 5 

balance load and generation in the generation rich PNW and did the same in the 6 

generation short south.  It was credited with helping both islands survive the instability 7 

and cascading that caused the separation. 8 

Q.      How does AWC allow for the better management of transmission outages?   9 

A.        Grid operators often need to take transmission facilities out of service during both 10 

emergency situations and to carry out scheduled activities (such as the installation and 11 

energization of new generation and transmission facilities, or the maintenance of lines 12 

and other equipment).  But such actions will change power-flow topology.  This limits 13 

the operators’ choices of the facilities they can take out at the time they need to do so.  14 

Such inflexibility becomes severe in systems where circuits are operating under stressful 15 

conditions; for example heavy loadings, overvoltage situation, and stability-related 16 

operating constraints.  The Siemens studies showed that the normal operation of the 17 

AWC will in itself reduce PJM circuit loadings through much of the MAAC region which 18 

means decreased equipment stress and potential increase in system operation flexibility to 19 

where grid operators would be able to expand their menu of the transmission facilities 20 

they can take out of service.  During emergency conditions, the ability of the AWC’s 21 

VSC-terminals to inject or take both active and reactive power and enable flow reversals 22 

with very fast and accurate controllability will add to the operational flexibility of PJM 23 
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grid above and beyond what can be accomplished during normal system operation.  The 1 

counter-flows balancing effects of the AWC’s location (relative to the AC grid) and its 2 

extensive geographic reach increase the effectiveness of grid operator actions in 3 

emergency situations requiring fast-action load switching and line de-energization and 4 

activations. 5 

Q. Would the PJM TOs’ proposed solution-based DFAX cost allocation method 6 

capture the benefits that you have described? 7 

A. No.  There are two problems here.  First, the DFAX cost allocation method is based on 8 

calculations of grid-wide distributions of very small changes in power injections or 9 

withdrawals at known locations.  The very small size of the perturbations used and the 10 

assumption that the grid of interest is operating under steady state conditions help avoid 11 

the complications of non-linear phenomena and produce results that can be relied upon in 12 

cost allocation applications over a stretch of time as long as a year in advance.  In 13 

contrast, cascading produces huge shifts in power flows that are very unpredictable in 14 

terms of magnitude, timing and location.  Lines and other equipment are stressed to the 15 

point of causing forced equipment failures and/or operator corrective actions, leading to 16 

load and generation shedding which in turn cause more transmission equipment stresses.  17 

Unlike in the case of the DFAX calculations, the scale and the speed of cascading 18 

perturbations are in the realm of non-linear phenomena and are the concern of the here 19 

and now.  The extreme difficulty of assessing the impacts of cascading and identifying 20 

the beneficiaries and their shares of the benefits of mitigating them are part of the reason 21 

for setting aside 50% of the costs of Regional Facilities for PJM-wide postage-stamp 22 

allocation. 23 
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Second, while the DFAX method may have its uses for allocating the costs of AC 1 

upgrades, it is not clear it can be applied for HVDC facilities in general and for VSC-2 

based projects in particular. 3 

Q. Please describe how the AWC market impacts study was carried out. 4 

A. Atlantic Grid commissioned the Ventyx division of ABB to identify and evaluate the 5 

impacts of the AWC on the PJM market.  Ventyx used the production costing model 6 

PROMOD to simulate the dispatch of the generation resources available to PJM to meet 7 

its hourly loads in 2023 under two scenarios: with and without a single circuit-AWC 8 

connecting 3,000 MW of offshore wind (OSW) to the grid.  This study focused only on 9 

the first phase of AWC that would run from northern New Jersey to southern New Jersey 10 

and, therefore understates the benefits that would result from a fully built-out AWC 11 

Project.   PROMOD was developed and maintained by ABB Ventyx and is used by PJM 12 

for their market studies and the evaluation of transmission projects seeking RTEP 13 

approval.  At Atlantic Grid’s request, the consultant used for the purposes of the study the 14 

data and assumptions that PJM had adopted for its 2012 RTEP planning cycle and made 15 

public.   16 

Q. What are the study’s conclusions? 17 

A. The Ventyx simulations revealed that the AWC and OSW will: 18 

1. Lower LMPs and load payments in every transmission zone in PJM; and 19 

2. Generate a total PJM load payment reduction of approximately $1.5 billion in 2023 20 

alone.  21 

Q. What are the implications of the findings of the AWC market impacts study? 22 

A. There are two consequences to consider: 23 
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1. The fact that load payments decreased in every transmission zone in PJM strongly 1 

supports the eligibility of the AWC to be classified as a Regional Facility for cost 2 

allocation purposes.  The results of the Ventyx simulations indicate there is no 3 

rational basis for the PJM TOs’ proposal to subject VSC-based projects to restrictive 4 

AC interconnection requirements. 5 

2. The present value of the PJM-wide load payment reductions leads to a benefit-to-6 

cost ratio exceeding PJM’s 1.25-to-1 threshold for RTEP approval of a project as a 7 

market efficiency investment. 8 

Q. Turning to the operating reserve reduction attributable to the AWC, please explain 9 

this benefit. 10 

A. Operating reserve ensures meeting the resource security of PJM represented by the 11 

agreement on the sharing of certain generating capacity and related services among PJM 12 

member systems.  It is essential for the provision of reliable electric service because these 13 

resources must be available to each Load Deliverability Area.  The variability of wind 14 

generation increases the required amount of operating reserve.  Large development of 15 

wind energy farms will require significant additions of generating capacity to meet the 16 

corresponding need to expand the operating reserve.  For PJM, there two distinctly 17 

different wind energy resource bases: inland wind (ILW) and offshore wind (OSW).  The 18 

ILW resource base is predominantly in the Midwest.  The OSW category is largely in the 19 

Mid-Atlantic continental shelf.  Because the variability of the output of ILW farms differs 20 

from that of OSW farms, any investment portfolio combining both types of resources will 21 

require smaller operating reserve expansion than in the case of an equal capacity of either 22 
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type of wind energy resource base.  This is an integration benefit that is of mutual interest 1 

to both land and offshore wind developments.    2 

Q. Why is this benefit relevant to the issue of defining Regional Facility eligibility 3 

criterion? 4 

A. As FERC observed in the Remand Order, high voltage lines can help to reduce regional 5 

operating reserve and planning reserve requirements.8

1. The potential reduction of future operating reserve requirements can be very 11 

substantial. 12 

  To be eligible for a Regional 6 

Facility designation, a project must show benefits transcending local jurisdictions.  PJM’s 7 

tariff identifies operating flexibility as a factor to consider to include a project in the 8 

RTEP, and the Remand Order also pointed to this factor to identify regional benefits.  9 

The AWC provides these regional benefits for three reasons: 10 

2. Only VSC-based transmission systems can facilitate operating reserve reductions 13 

at significant levels. 14 

3. The geographic domain of the benefit is truly regional and in fact can easily 15 

extend throughout PJM.  In other words, from a PJM-wide perspective, investing 16 

in OSW could lead to significant reduction of future operating reserve 17 

requirements from a region-wide perspective. 18 

 Considering that AWC is intended to interconnect multiple transmission zones with 19 

controllable HVDC lines and VSC technology, it is evident that the operational flexibility 20 

AWC will provide can have a tremendous benefit under both normal and abnormal 21 

operating conditions. 22 

                                                 
8  Remand Order at p. 101 and n.190. 



26 
 
 

Q. How significant are the potential reductions? 1 

A. We tested several portfolios of wind development, all of which were within the range of 2 

scenarios that PJM has been evaluating over the last two years.9  In one case, we 3 

examined the effects of replacing 7.7 GW of a 32 GW bundle of ILW generation with an 4 

equal amount of OSW capacity.  The 10-minute energy production profiles of the two 5 

scenarios during a time-window of maximum output variability were determined as 6 

shown in Figure 4.  The analysis revealed the ILW-OSW portfolio required 15.5 GW of 7 

operating reserve whereas an investment in an equal amount of generating capacity made 8 

only of ILW farms would necessitate 20 GW of operating reserves.10

 Q. How did you estimate the potential operating reserve reduction benefit for the case 16 

illustrated in Figure 4? 17 

  These results 9 

translate into a potential operating reserve reduction of approximately 4,500 MW. By any 10 

account, this is a significant benefit.  In physical terms, it means roughly a 0.58 MW and 11 

0.14 MW of operating reserve reductions for each MW of installed OSW and ILW 12 

capacity, respectively.   Using combustion turbines (CTs) as a proxy for costing operating 13 

reserve additions and adopting PJM’s planning cost assumptions for CTs, the total value 14 

of this potential system benefit is over $5 billion of avoided costs. 15 

A. The evaluation required three steps:  18 

                                                 
9 See Footnotes 3 and 4 for more information of the PJM wind integration scenarios. 
10 The operating reserve requirement is measured by the difference between the highest value of produced energy 
and the lowest point on the descending side of each curve in Figure 4.  (For example, in the case of the ILW-only 
scenario (the blue curve labeled On-shore 32 GWs in Figure 4), the lowest descending point is 3.5 GW and peak 
production is 23.5 GW, leading a 20 GW operating reserve need.)     
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Figure 4 1 
Production Profiles of Inland and Offshore-Augmented Wind Portfolios at 2 

Time of Maximum Output Fluctuations 3 
 4 

 5 

1. I synthesized a year’s worth of 10-minute wind generation profiles for the entire PJM 6 

control area for four cases: (i) total ILW capped at 32 GW; (ii) 24.3 GWs of ILW; 7 

(iii) 7.7 GW of OSW; and (iv) a combination of 24.3 and 7.7 GW of ILW and OSW 8 

investments, respectively.  The profiles for Cases (ii) and (iii) were combined to 9 

generate Case (iv); a 32 GW composite (hybrid) investment in ILW and OSW farms.  10 

The source of the input data is the National Renewable Energy Laboratory (NREL).  11 

The information was available for 10-minute readings covering the Year 2006 for 12 

several ILW and OSW sites. 13 

2. A sliding-window search for the largest fluctuations in the combined output of the 32 14 

GW of ILW farms was then carried out using progressively increasing window size.  15 
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The greatest change was found to be a drop in generation of approximately 20 GW 1 

occurring within a 3-hour time window.11

3. The contemporaneous drop in the output was then identified for the hybrid portfolio 3 

scenario and was found to be around 15.5 GW.     4 

  2 

Q. Why is the information that you have presented about AWC relevant to the PJM 5 

TOs’ proposed definition of Regional Facilities? 6 

A. It shows that their proposed definition conflicts with PJM’s current voltage-based 7 

classification (as affirmed by FERC in the Remand Order), and would exclude RTEP 8 

projects from region-wide cost allocation even when they provide substantial region-wide 9 

benefits. 10 

Q. Is the PJM TOs’ claim that the AWC Project is ineligible to be considered for 11 

regional cost allocation valid because the AWC Project will deliver as much as 6,000 12 

MW of offshore wind?    13 

A. No.  First, and as discussed earlier, the AWC Project will provide many benefits that are 14 

not limited to the delivery of wind.  Second, many of the projects that would qualify 15 

under the PJM TOs’ proposal are also likely to facilitate the delivery of wind energy and 16 

any such prohibition on regional cost allocation would create an unnecessary barrier to 17 

new transmission and renewable energy.  Third, the very notion that the delivery of 18 

renewable energy disqualifies a project from regional cost allocation is directly at odds 19 

with the Order No. 1000 requirement that regional planning consider public policy needs 20 

including the transmission upgrades associated with renewable energy.  The PJM TOs are 21 

                                                 
11 The 3 hours fell between 9 p.m. on Feb. 26 and 5 a.m. on Feb. 27, 2006.  The fact that the wind development 
simulation year is 2021 and not 2006 does not matter because wind production profiles and productivity are physical 
phenomena occurring in annual cycles unrelated to economic conditions.    
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essentially attacking the Commission’s determination in Order No. 1000 that 1 

transmission lines developed to meet public policy goals such as delivering renewable 2 

energy should be eligible for regional (and inter-regional) cost allocations.  The PJM TOs 3 

assertion also appears to be premised on the erroneous suggestion that AWC will be like 4 

a radial generation interconnection line.  It will not be.  Rather, AWC will have multiple 5 

points of interconnection to the PJM grid, and will be capable of delivering power to 6 

those portions of the grid where it is most advantageous to PJM from a grid reliability 7 

standpoint even in the absence of any wind.  Moreover, unlike generator interconnection 8 

facilities—which are not subject to PJM’s functional control—PJM will have full control 9 

over the AWC facility.  In any event, Order No. 1000 did not alter the Commission’s 10 

policy on generation interconnections, but merely said that transmission planners should 11 

take interconnected generation into account in the transmission planning process.  PJM 12 

will do that for AWC through the RTEP. 13 

Q.   Are the PJM TOs’ proposed Regional Facility criteria otherwise discriminatory, 14 

unjust and unreasonable? 15 

A.   Yes. 16 

Q.   Please explain how the PJM TOs’ criteria would discriminate against PJM’s 17 

customers. 18 

A. The discrimination will be manifested in three ways. First, they have proposed higher 19 

eligibility criteria for HVDC facilities than for AC-based facilities with no engineering 20 

justification as I discussed earlier.  Another discriminatory effect is squarely directed at 21 

PJM East customers. The third involves every service area that can benefit from 22 

competitive transmission providers that will bring more efficient and cost-effective 23 
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transmission technology into the region.  PJM West utilities could themselves find VSC-1 

based transmission technology is the preferred option to meet certain future needs, but the 2 

PJM TOs’ proposal disfavors it.  3 

Q. How would the PJM TOs’ proposal discriminate against PJM East customers? 4 

A. As attested by the PJM TOs’ own submittals, there are areas in PJM served by high-5 

voltage AC (“HVAC”) networks that require reinforcements and support from higher-6 

voltage circuits.12 The PJM TOs’ propose to lower eligibility for postage-stamp cost 7 

allocation from 500 kV facilities to double-circuit 345 kV projects.  This concept is based 8 

on an explicit premise that PJM West reinforcements will have to rely on double circuit 9 

345 kV upgrades because engineering constraints do not allow the use of 500 kV AC 10 

networks which can be developed in PJM East.  This position presumes that East PJM 11 

states can count on developing 500 kV transmission to meet their grid reinforcement 12 

needs.  However, the facts point to the opposite: permitting and building new 13 

transmission projects even at voltages as low as 230 kV is difficult if not impossible 14 

throughout the coastal parts of PJM and even further into the interior.  Developing new 15 

rights of ways for 500 kV circuits is particularly problematic.  Entitling double-circuit 16 

345 kV projects in PJM West to Regional Facility status is likely to result in one-way 17 

subsidization by PJM East ratepayers of EHVAC expansion in PJM West.13

Q.  Does this conclude your testimony? 19 

  18 

A. Yes. 20 

Q. Thank you. 21 

                                                 
12 HVAC refers to AC transmission systems operating at less than 345 kV. 
13 EHVAC means extra-high voltage AC transmission facilities operating at 345-kV and higher ratings. 
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at Berkeley where he also taught power engineering.  He holds two U.S. patents on 
integrating HVDC technology into HVAC-dominated grids.  In 2009, he received the 
Gold Nugget Grand Award (First Prize) for sustainable urban development planning in 
the International On The Boards Site Plan Category.  Dr. El-Gasseir has been an invited 
speaker at several notable forums including the annual meeting of the Advanced 
Research Projects Agency-Energy (ARPA-E) of the U.S. Department of Energy (2010), 
the Harvard Energy Policy Group (2011), the Electric Power Research Institute (2009-
2011), and the Lawrence Berkeley National Laboratory (2011).  He has recently served 
as advisor to ARPA-E in 2011 and 2012.  Dr. El-Gasseir has published articles in Science 
Magazine, Public Utilities Fortnightly and IEEE’s Energy and Power. 
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Principal Areas of Expertise 
 Design of HVDC networks for multi-driver integration into regional HVAC grids 

to meet reliability, market efficiency improvement and public policy objectives 
 Design and assessment of systematic integration of HVDC and HVAC systems 
 Cost effectiveness studies of integrated investments in T&D, central power plants, 

distributed resources and DSM alternatives 
 Developing methodologies for seamless integration of investment programs for 

distributed resources, self-generation, feed-in-tariffs and Qualifying Facilities  
 Simulation and analysis of failure modes, repair cycles and outage damage 

functions 
 Stochastic price forecasting for risk management and bid evaluations 
 Sustainable urban development 

Employment History 
2010–Present: Atlantic Grid Development LLC, Principal 

2003–Present: DC Interconnect, Inc., Principal 

1992–Present Rumla, Inc.: Principal 

1991 - 1992 Barrington-Wellesley Group, Senior Associate 

1988 - 1989 Mechanical Engineering Department, University of California, Berkeley, 
Lecturer 

Academic Background and Professional Associations 
 Ph.D. in Energy and Resources, University of California at Berkeley (1986) 

 M.S., Chemical Engineering, University of Rochester, New York (1974) 

 B.Sc., Chemical Engineering, University of California at Berkeley (1972) 

 AAAS, ACEEE and IEEE member 

Sample Conducted Courses and Industry Seminars 
 “Staff Workshop to Review Analysis of the Self-Generation Incentive Program”, 

California Energy Commission, Sacramento, California, September 3, 2008 

  “Emerging HVDC Technologies, Controls and Applications”, Power Grid 
Europe Conference, Madrid, Spain, June 26-28, 2007 



 

 

 “Experience with MAPS Modeling for Post-MD02 California Markets”, GE 
MAPS Users Conference, Washington D.C., October 16-17, 2003 

 Engineering 160 (course): Basic Thermodynamics and Energy Conversion 
Processes, University of California, Berkeley 

Selected Publications, Reports, Presentations and Testimonies 
“The Atlantic Wind Connection Project As a Test Case for the FERC NOPR Docket 
No. RM10-23-000”, the Harvard Electricity Policy Group Annual Seminar, February 
24, 2011. 

“Multi-Terminal HVDC Transmission RD&D Needs”, Green Energy Network 
Integration Workshop, Advanced Research Projects Agency, U.S. Department of 
Energy, December 13, 2010. 

“North America Grid Segmentation Case Studies: Technical Feasibility and 
Economics of Implementation”, CIGRE’ Conference on Power Systems, Paper # 133, 
Toronto, Canada, October 4-6, 2009. 

“Grid Segmentation: Session Three –HVDC Options”, WECC Long Term 
Transmission Planning Seminar, Mohamed M. El-Gasseir, February 2, 2009 

“Identification and Mitigation of Weak Buses & Transmission Corridors and 
Evaluation of Performance Improvements versus Mitigation Measures Costs of Large 
Interconnected Transmission Grids”, EPRI, Palo Alto, CA and DCI, Vancouver, B.C., 
Canada, 2009 

Cost-Benefit Analysis of the Self-Generation Incentive Program, 10/2008, CEC-300-
2008-010-F, http://energy.ca.gov/2008publications/CEC-300-2008-010/CEC-300-
2008-010-F.PDF  

“Emerging Grid Reliability Improvement Technologies and Their Control 
Requirements”, Power Grid Europe Conference, Milan, Italy, June, 2008 

”Softening the Blow of Disturbances: Segmentation with Grid Shock Absorbers for 
Reliability of Large Transmission Interconnections”, M. M. El-Gasseir, et al., IEEE 
Power & Energy Magazine, Jan/Feb 2008, pp 30-41 

“Emerging Grid Reliability: Improvement Technologies: A Perspective on 
Segmentation, the Grid Shock Absorber Concept, and Competing Technologies.”  
EPRI, Palo Alto, CA and DCI, Vancouver, B.C., Canada: 2007, 1013996 

“Intermittency Analysis Project”, Final Report, Prepared by the Intermittency 
Analysis Team (Rumla, Inc. et al) for the California Energy Commission PIER 
Program, July 2007 

“Feasibility of using HVDC Technology for Reinforcing the Interior to Lower 
Mainland Transmission Grid”, DC Interconnect Report Prepared for BCTC, June 
2007 

“Assessing System Benefits of Renewable Trunkline Transmission Projects”, 
Consultant Report Prepared for the California Energy Commission, December 2006 

http://energy.ca.gov/2008publications/CEC-300-2008-010/CEC-300-2008-010-F.PDF�
http://energy.ca.gov/2008publications/CEC-300-2008-010/CEC-300-2008-010-F.PDF�


 

 

“Technical Assessment of Grid Shock Absorber Concept”, EP-
P20414/C9939, DC Interconnect Report, July 2006 

“Potential Impacts on Long-Term Zonal-Contracts from the Amended Market Design 
as Proposed in the July 22, 2003 Filing of the California Independent System 
Operators before the Federal Energy Regulatory Commission”, Confidential Draft 
Final Report, prepared for the California Department of Water Resources, July 2, 
2004 

“Transmission Planning for an Industry in Transition – The Schizoid Environment of 
Transmission Investments Planning”, Transmission Expansion and Systems in 
Transition Conference, Miami, FL, February 8, 2002 

“Transmission Planning for an Industry in Transition – Towards Comprehensive 
Regulatory and Market Reforms for a More Efficient Power Industry”, Transmission 
Expansion and Systems in Transition Conference, Miami, FL, February 8, 2002 

Evaluation of IOU-proposed transmission loss factor estimation techniques based on 
the ISO’s Generator Meter Multipliers methodology (testimony before the CPUC), 
2000 

“California’s State Takeover of Transmission Assets”, Transmission Grid Expansion 
and System Reliability Conference I:  Focus on Regulation, May 21, 2001, Denver, 
Colorado” The Problems of Modeling Transient Energy Markets", Electricity Market 
Pricing Conference, Vail, Colorado, August9-10, 1999 

“Transmission Development in the U.S. and Implications for Canadian Providers”, 
Electricity ‘99 Conference, Canadian Electric Association, Vancouver, B.C., March 
29, 1999 

 “Working with Transmission Loading Relief (TLR) to Prevent Future Supply 
Problems and Relieve Congestion on the Grid", Infocast Workshop Conference on 
Congestion Management, Washington, D.C., March 25, 1999 

 “System Operation Models for an Open Market: A Framework and Alternative 
Study”, presented at the Annual Brazil Utilities Conference, Brazil, May 1998 

Development of methodologies for forecasting available transfer capability on the 
Pacific AC Intertie transmission system and associated impacts of inter-regional 
surplus power trade (testimony before the California Energy Commission), 1989 
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statements contained in the foregoing Testimony of Mohamed M. El-Gasseir submitted 
on behalf of the Atlantic Grid Development, LLC are true and correct to the best of my 
knowledge, information, and belief. 
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