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UNITED STATES OF AMERICA
BEFORE THE
FEDERAL ENERGY REGULATORY COMMISSION

Midwest Independent Transmission System

Operator, Inc. and Docket No. ER11-1844-000
International Transmission Company d/b/a

ITCTransmission

SUMMARY OF TESTIMONY OF ZACHARY G. SMITH (EXHIBIT NYI-38)

Mr. Smith is Manager of Transmission Studies for the New York Independent System
Operator, Inc. (“NYISO”).

By submitting testimony addressing the merits of the MISO/ITC filing, the NYISO is not
conceding that the Commission has legal authority under the Federal Power Act to accept the
MISO/ITC filing, that the Commission has made the findings necessary to permit the NYISO to
recover PAR-related charges it receives from MISO from the NYISO’s customers, or that the
collection of any or all the proposed charges - under any circumstance - is just and reasonable and
not unduly discriminatory or preferential.

In Section III of his testimony, Mr. Smith provides background on the “DFAX analysis”
that is the basis for the cost allocation proposed by the Midwest Independent Transmission
System Operator, Inc. (“MISO”) and the International Transmission Company (“ITC”) in this
proceeding (page 3, line 17 through page 8, line 2). Mr. Smith explains that the DFAX analysis
uses a computer model of the electric network to measure the effect of the load of each
transmission zone on the transmission circuits being analyzed (page 3, line 18 through page 4,
line 7). MISO’s DFAX study tested a hypothetical 2015 case. MISO’s DFAX analysis

measured the total change in MW flow on the four transmission circuits that comprise the
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Michigan/Ontario Interface (“MI/ON Interface”) for power transfers between each studied
region’s generation and that region’s loads. The studies were performed on a region-by-region
basis (they were not performed simultaneously) and all four of the transmission lines that
comprise the MI/ON Interface were permitted to flow freely, without PAR controls. (page 4, line
9 through page 5, line 23).

Mr. Smith explains that it was not appropriate for MISO to base its DFAX analysis on the
contribution to flows across the entire MI/ON Interface (which consist of four circuits). Instead,
MISQO’s analysis should only have considered impacts on the “B3N” circuit, on which the PARs
built by ITC that are at issue in this proceeding (the “Replacement PARs”), are located (page 6,
lines 2 through 9). The study MISO performed understates MISO’s expected use of the MI/ON
PARSs because MISO power flows from Michigan to Ontario on two of the circuits, and loops
back to Michigan on the two other circuits, but the MISO’s method inappropriately nets these
two flows against each other (page 6, line 11 through page 7, line 6). The DFAX analysis should
have set the Replacement PARs on the B3N circuit to “inactive” and the Hydro One PARs to
“inactive,” producing a more focused assessment of generation-to-load impacts on that circuit, as
shown in a table (page 7, line 8 through page 8, line 1).

In Section IV of his testimony, Mr. Smith assesses the use of load duration curves in the
DFAX analysis (page 8, line 3 through page 13, line 6). He explains that a load duration curve
shows the number of hours of the year that a utility’s or region’s load is at or above a given
percentage of peak load (page 8, lines 4 through 12). Mr. Smith explains why it was improper
for the DFAX analysis to have used the MISO’s load duration curve for all regions, rather than
the load duration curves for each of the regions to which Replacement PAR costs are proposed to

be allocated (page 9, line 3 through page 12, line 7). Applying MISO’s load duration curve to
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New York penalizes the NYISO in the calculation of the overall weighted participation (page 12,
line 9 through page 13, line 6).

In Section V of his testimony, Mr. Smith addresses the three load blocks used in MISO’s
DFAX analysis (page 13, line 8 through page 16, line 2). He explains that a load block indicates
the number of hours that the system load levels are within a given range (page 13, lines 9
through 16). Mr. Smith explains MISO’s use of only three load blocks was inappropriate
because such a simplistic construct cannot depict a region’s electricity usage accurately over the
8760 hours in a given year (page 14, lines 1 through 18). Mr. Smith explains that the use of just
three load blocks penalizes New York by mis-assigning a significant portion of the NYISO’s
participation (flows) to higher load hours (page 14, line 20 through page 15, line 19). Instead,
the MISO should have conducted the DFAX analysis for each region based on that region’s load
level for each hour of the year (page 15, line 21 through page 16, line 2).

Section VI of Mr. Smith’s testimony explains other flaws in the DFAX analysis (page 16,
line 4 through page 19, line 18). These include ignoring the cumulative contribution of regions other
than MISO, NYISO, PJM and IESO to unscheduled Lake Erie power flows. Mr. Smith points out
that the multitude of small “contributors” illustrates that if regions are permitted to assess charges to
each other on the basis of asserted “benefits” in the absence of regional
agreements, this “chain reaction” and ensuing litigation will have no logical stopping place (page
16, line 5 through page 19, line 6). Other flaws include: (i) failing to include an amount of PJM
generation and an amount of MISO generation, (ii) additional generation was incorrectly added
to the NYISO and (iii) additional loads were incorrectly added to the NYISO (page 19, lines 8

through 18).
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In Section VII, Mr. Smith indicates why a 1998 study referenced in the MISO/ITC filing did
not represent a coordinated planning effort to design the PAR originally installed on the B3N circuit
(the “Original PAR”)! as a multi-regional facility, or to allocate the costs of the Original PAR among
the regions that participated in the study (page 20, line 1 through page 21, line 14). NYISO has
never participated in the MISO’s MTEP planning process, whether with respect to the PARs at the
MI/ON Interface or otherwise (page 21, lines 16 through 18).

Section VIII presents NYISO’s modification of the MISO’s DFAX study in order to
rebut claims by MISO and ITC that the Replacement PARs (operating together with the three
“Hydro One PARSs” on the Ontario side of the MI/ON Interface) will provide a unique, multi-
region benefit (page 21, line 20 through page 25, line 10). The NYISO’s modification to the
MISO’s DFAX study shows that all PARs in the Eastern Interconnection affect power flows over
the MI/ON Interface. The PARs at the MI/ON Interface are not unique in this regard (page 22,
line 2 through page 25, line 2). If the other PARs in the Eastern Interconnection were removed
from service, the modified DFAX analysis that the NYISO performed suggests that unscheduled
Lake Erie power flows would be substantially higher than they are today (page 25, lines 4

through 10).

! The Original PAR failed, and was replaced by the Replacement PARs, the cost allocation for which is at
issue in this proceeding.

DMEAST #15024162 v2 4
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UNITED STATES OF AMERICA
BEFORE THE
FEDERAL ENERGY REGULATORY COMMISSION
Midwest Independent Transmission System
Operator, Inc. and Docket No. ER11-1844-000
International Transmission Company d/b/a
ITCTransmission

II.

TESTIMONY OF ZACHARY G. SMITH

SUMMARY OF TESTIMONY

A summary precedes my testimony.

WITNESS IDENTITY AND QUALIFICATIONS

Please state your name, title and business address.

My name is Zachary G. Smith. I serve as Manager of Transmission Studies for the
New York Independent System Operator, Inc. (“NYISO”). My business address is

10 Krey Boulevard, Rensselaer, New York 12144.

Please describe your educational background and work experience.

I received a B.S. and M.S. in Electrical Engineering from Michigan Technological
University. [ was employed by Schlumberger Oilfield Services from 2003-2004, and
joined the Transmission Planning department at the NYISO as an Engineer in 2004.
In March, 2009 I was promoted to Manager of Transmission Studies. For the last 7
years, | have been involved in NYISO interconnection and planning studies. My

current responsibilities include ensuring compliance with planning standards,
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criteria, and reliability rules. I serve as Vice-chair of the Eastern Interconnection
Planning Collaborative (EIPC) Steady State Modeling Load Flow Working Group,
and am a member of the Steering Committee for the Eastern Interconnection
Reliability Assessment Group (ERAG), the Joint Interregional Planning Committee,
the Northeast Power Coordinating Council (NPCC) Task Force on System Studies

and the NPCC Task Force on Coordination of Planning.

Have you previously testified in regulatory proceedings?

Yes. [testified before the New York State Public Service Commission (“NYSPSC”)
at a Proceeding on Motion of the Commission to Identify Sources of Electric System
Losses and the Means of Reducing Them. NYSPSC Case 08-E-0751. In addition, I
have assisted with preparation of testimony for a number of other proceedings (e.g.,

Indian Point).

What topics do you address in your testimony?

My direct testimony:

(1) provides background on the DFAX analysis performed by MISO (page 3);

(1) addresses the load duration curve used in the DFAX analysis (page 8);

(1i1) addresses the load blocks used in the DFAX analysis (page 13);

(iv) describes other analytic flaws in the DFAX analysis (page 16);

(v) addresses the purpose of the “MEN Study” referenced in the MISO/ITC filing

(page 20); and
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(vi) explains that all PARs in the Eastern Interconnection affect power flows over the

Michigan-Ontario interface (page 21).

New York Transmission Owners’ witness David Clarke’s direct testimony addresses
whether it is appropriate to use a DFAX method, at all, for the type of cost allocation

that MISO and ITC propose in this proceeding.

In what context are you addressing these topics?

By submitting testimony addressing the merits of the MISO/ITC filing, the NYISO is
not conceding that the Commission has legal authority under the Federal Power Act
to accept the MISO/ITC filing, that the Commission has made the findings necessary
to permit the NYISO to recover PAR-related charges it receives from MISO from the
NYISO’s customers, or that the collection of any or all the proposed charges - under
any circumstance - is just and reasonable and not unduly discriminatory or

preferential.

BACKGROUND ON THE DFAX ANALYSIS

On what theory is the cost allocation proposed in Schedule 36 of the MISO
tariff based?

The cost allocation is based on a “DFAX analysis” performed by MISO and updated
as described in Mr. Chatterjee’s testimony filed January 31, 2012. The DFAX
analysis uses a computer model of the electric network and power flow modeling

software to calculate individual distribution factors for each facility on which a
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reliability violation has been identified. This calculation is performed prior to the
addition of the reinforcement identified to resolve the violation. The distribution
factors, represented as percentages, express the portions of a transfer of energy from
a defined source to a defined sink (i.e., generation-to-load flows or transfers) that
will flow across a particular transmission facility or group of facilities. On an
aggregated basis, distribution factors represent a measure of the effect of the load of

each transmission zone on the transmission circuits being analyzed.

How did MISO structure the DFAX analysis for purposes of its proposed
allocation of the costs of the ITC replacement phase angle regulators (the
“Replacement PARs”) among the MISO, PJM and NYISO regions?

According to the testimony of MISO witness Chatterjee (who adopted the testimony
of former MISO witness Jeff Webb) (at 4-5), the DFAX analysis measures the total
change in MW flow on a transmission branch for a power transfer between a set of
generators and loads, in this case between each region’s (e.g., NYISO, PJM, MISO

and IESO) generation and that region’s load nodes.

The Webb/Chatterjee testimony also states (at 5) that the allocation factors are based
on the contribution to interface flows in an intermediate level (five-year) planning
horizon, as representative of typical flow contributions, and states (at 7) that the
allocation is based on the contributions of each region to loop flows that would flow
across the Michigan-Ontario interface (the “MI/ON Interface”) if there were no
PARs at the MI/ON Interface controlling or regulating loop flow. Region-by-region

contribution is calculated, according to Webb/Chatterjee (at 7), by multiplying the
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“shift factors” (distribution factors, shift factors and participation factors all refer to
the same thing) associated with each load node by the modeled load in megawatts at
each node, with the shift factor being the amount of change in the sum of the flows
on the PARSs controlling the MI/ON Interface for each MW change of nodal load.
For example, if reducing the load at a load node by 10 MW resulted in a IMW
reduction in flows over one of the four transmission lines at the MI/ON Interface,
that particular load node would have a 0.1 (10%) distribution factor (or shift factor,

or participation factor) on the particular transmission circuit that is being studied.

Is MISO basing its DFAX analysis on the contribution to flows across the B3N
circuit on which the Replacement PARs have been installed?

No. MISO is basing its DFAX analysis on the contribution to flows across the entire
MI/ON Interface, and not just across the B3N circuit on which the Replacement
PARs have been installed. In addition to the B3N circuit, the MI/ON Interface
consists of three other circuits (the JSD, L4D and L51D lines), each of which
includes a PAR (the Keith T2, the Lambton PS4 and Lambton PS51 PARs,
respectively). The Keith T2, the Lambton PS4 and Lambton PS51 PARs are all
located in Ontario and owned by Hydro One Networks Inc. The three PARs that are
owned by Hydro One are referred to collectively in my direct testimony as the
“Hydro One PARs.” For ease of reference, I will refer to the circuits that are
associated with the Hydro One PARs as the JSD, L4D and L51D circuits. The
Hydro One PARs and the Replacement PARs are referred to collectively in my direct

testimony at the “MI/ON PARs.”
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Is the approach the MISO employed appropriate?

No. The DFAX analysis should have been based on the impact of generation-to-load
flows only over the B3N circuit (on which the Replacement PARs have been
constructed), and not over the transmission lines that are associated with the Hydro
One PARs. The Hydro One PARs do not belong to ITC, are not located in the MISO
(or the United States), and are not the subject of this proceeding. The Replacement
PARs on the B3N circuit are the only PARs that MISO and ITC are asking NYISO

and PJM customers to pay for.

Why should the DFAX analysis only consider the generation-to-load flows over
the B3N circuit?

MISO’s flows over the MI/ON Interface are different from the NYISO, PJM and
IESO flows. When power is permitted to flow freely over the four circuits on the
MI/ON Interface they participate in the transfer of power from MISO generation to
MISO load. Unlike the NYISO, PJM and IESO power flows in the DFAX analysis
(which are unidirectional), MISO’s power flows “loop” across the four circuits that
comprise the MI/ON Interface when all MISO load areas are accounted for. The
MISO DFAX analysis indicates that MISO power flows from Michigan to Ontario
(positive distribution factors) on the L4D and L51D circuits, and flows back from
Ontario to Michigan (negative distribution factors) on the J5D and B3N circuits. By
simply summing the participation factors on all four of the circuits as MISO has

done, MISO’s use of the MI/ON Interface and true contribution to flows on the B3N
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circuit are understated. MISO is using more of the Replacement PARs capability

than the participation factors from the MISO DFAX analysis reflect.

Evaluating impacts over the Replacement PARs on the B3N circuit is also
appropriate because the Replacement PARs are the only PARs that MISO and ITC

are asking NYISO and PJM customers to pay for.

How can the DFAX analysis be structured to only consider the generation-to-
load flows over the B3N circuit?

The DFAX analysis should have set the Replacement PARs on the B3N circuit to
“inactive” and the Hydro One PARs to “active,”! allowing all PARs other than the
B3N PARs to control flow equal to schedule. In this manner, the L4D, L51D, and
J5D circuits would not have participated in the generation-to-load transfers, but the
B3N circuit would have participated in those transfers, and the resulting DFAX
analysis would have focused on the B3N circuit’s participation in those transfers.
The results of this analysis would have produced a more focused assessment of
generation-to-load impacts on the B3N circuit, which is the circuit that is associated
with ITC’s Replacement PARs. The table below provides the weighted participation

and associated percentages of weighted participation on the B3N circuit only.

I A phase angle regulator set to “active” power flow control will make automatic adjustments to the phase shift
angle in order to maintain a certain power flow schedule. A phase angle regulator set to “inactive” power flow
control will not make such adjustments, allowing power to flow freely across the circuit.
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Weighted .

RTO Particigpation REEliegls
Midwest ISO 154.11 27.67%
PJM 60.48 10.86%
NYISO 70.74 12.70%
IESO 271.74 48.78%

LOAD DURATION CURVE USED IN THE DFAX ANALYSIS

What is a load duration curve?

A load duration curve shows the number of hours of the year that the load is at or
above a given percentage of peak load. To make a load-duration curve, the 8,760
hours of the year are sorted in decreasing order of their peak hourly load on the x-
axis. The y-axis represents the percentage of the peak load over the course of the
year. The load-duration curve for a particular system makes it easy to see, for
example, that the total system load exceeds 90% of peak load in 200 hours out of the
year, or that for 50% of the year, the load is at or above some percentage of peak

load.

How did MISO apply a load duration curve to the planning cases relied on for
the DFAX analysis?

MISO relied on three planning cases, obtained from the Multiregional Modeling
Working Group (“MMWG”), representing different system load levels. As stated on
page 9 of the Webb/Chatterjee testimony, “Load levels modeled were peak load,
shoulder peak at 85% of peak load, and a light load at 50% of peak.” Each case was

then weighted by the number of hours in each band (i.e., peak load, 85% of peak
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load and 50% of peak load) from the MISO load duration curve.

Did the DFAX analysis utilize the load duration curves for each of the regions to
which MISO and ITC propose to allocate Replacement PAR costs?

No. As stated on page 9 of the Webb testimony, “Results of each case were
weighted by the amount of hours in each band firom the Midwest ISO load duration

curve....” (Emphasis added.)

Was it proper for the DFAX analysis to have utilized MISO’s own load duration
curve for all regions? If not, why not?

No. As indicated in Exhibit NYI-39, the load profiles, described by the load duration
curves, vary significantly among MISO, IESO, PJM, and NYISO. The variation can
result from differences in weather patterns and varying characteristics of load within
each specific region. For greater accuracy, the DFAX analysis should have relied on
each region’s load duration curve for the generation-to-load transfer analysis of that
region (e.g., the NYISO load duration curve should apply to the NYISO generation-
to-load analysis). The NYISO load duration curve (the blue line on the graph in
Exhibit NYI-39 has fewer peak hours than MISO, PJM, or IESO, and decreases at a
rate such that NYISO has the fewest hours at any given load level relative to the
peak (indicated by the percentage of peak load on the y-axis of the graph). The table
below shows the number of hours contained in each load block identified by MISO
for the DFAX analysis, i.e., hours between 100% and 85% of peak load (peak), hours
between 85% and 50% of peak load (shoulder peak), and less than 50% of peak load

(low load). The “MISO’s 2015 PROMOD Hours as provided in Exhibit A1 to
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Chatterjee’s Testimony” portion of the table provides the number of hours in each
load block, and associated percentages, as specified in the MISO DFAX analysis.
The rest of the table provides the number of hours in each load block for each region

based on that region’s 2015 projected load duration curve.
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Hours between Hours between Hours below
Peak and 85% 85% Peak and 50% Peak
Peak 50% Peak
MISO’s 2015 PROMOD Hours
as provided in Exhibit Al to 248 6784 1728
Chatterjee’s Testimony
Weight 2.83% 77.44% 19.73%
2015 MISO hours based on
MISO Load Duration Curve
Obtained from Ventyx? 439 7570 751
Weight (MISO) 5.01% 86.42% 8.57%
2015 PJM hours based on PJM
Load Duration Curve Obtained
from Ventyx 278 6616 1866
Weight (PJM) 3.17% 75.53% 21.30%
2015 NYISO hours based on
NYISO Load Duration Curve
Obtained from Ventyx 221 5637 2902
Weight (NYISO) 2.52% 64.35% 33.13%
2015 IESO hours based on IESO
Load Duration Curve Obtained
from Ventyx 1538 7050 172
Weight (IESO) 17.56% 80.48% 1.96%

Using the forecasted 2015 NYISO load duration curve, rather than the MISO load

2 The NYISO recognizes that the number of hours in each load block for the “2015 MISO hours based on
MISO Load Duration Curve Obtained from Ventyx” does not match the number of hours for each load block
in the “MISO’s 2015 PROMOD Hours as provided in Exhibit A1 to Chatterjee’s Testimony.” The NYISO
relied on 2015 projected load duration curve obtained from Ventyx to determine the number of hours in each
load block of the “2015 MISO hours based on MISO Load Duration Curve Obtained from Ventyx.” MISO
declined, in its response to NYISO/MISO 9-1, attached to my testimony as Exhibit NYI-40, to provide
outright the actual load duration curve utilized during its DFAX analysis. After a number of e-mail follow-ups
by NYISO counsel to MISO counsel, attached to my testimony as Exhibit NYI-41, MISO still did not provide
the curve (despite the fact that NYISO possessed a Ventyx license), instead instructing the NYISO how it
could re-create the load duration curve based on data and information already provided by MISO. NYISO was
unable to locate and/or create the load duration curve based on MISO’s instructions and, since MISO’s email
was sent on May 3, 2012, did not have enough time to follow up with MISO prior to submission of this direct

testimony on May 11, 2012.
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duration curve, there are 221 hours between 100% and 85% of peak load, 5637 hours
between 85% and 50% of peak load, and 2902 hours less than 50% of peak load. For
the NYISO, this means that MISO incorrectly assigned 27 hours to the 100% (peak)
load block, MISO incorrectly assigned 1147 hours to the 85% (shoulder peak) load
block, and that 1174 hours should have been assigned to the 50% (low) load block,
but were not because the MISO instead chose to shoe-horn the NYISO into the

MISO’s load duration curve.

What effect does the use of the MISO’s load duration curve have on the
NYISO’s participation factors in the DFAX analysis?

The NYISO participation factors trend lower as load decreases. That is to say,
NYISO participation factors on the MI/ON Interface are greatest when the NYISO
load is highest, and NYISO participation factors are the lowest when the NYISO
load is lowest. While the foregoing statement might seem intuitively obvious
(NYISO’s participation is highest when its load is highest), participation factors and
load are NOT necessarily aligned in the DFAX analysis. Both PJM and MISO have
higher participation factors as their loads decline. In other words, the NYISO’s cost
responsibility declines if more of the NYISO’s hours are accurately represented as
occurring in low-load periods. However, MISO and PJM can actually reduce their
cost responsibility under the MISO’s DFAX method if their hours get reassigned

from lower load periods to higher load periods.

Applying the MISO’s load duration curve to the NYISO over-assigns high load
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hours to New York and under-assigns low load hours to New York. As a result,
NYISO is penalized in the overall weighted participation. Set forth below is a
corrected table of weighted participation factors and associated participation

percentages for each region, utilizing each region’s load duration curve.

RTO Weighted Participation Weighted %
Midwest ISO 189.09 20.46%
PJM 102.47 11.09%
NYISO 115.47 12.49%
IESO 517.32 55.97%

LOAD BLOCKS USED IN THE DFAX ANALYSIS

What is a load block?

A load block indicates the number of hours that the system load levels are within a
given range. For example, the load block for the peak load utilized by MISO
includes the number of hours that system load levels are above 85% of peak load.
The load block for the shoulder peak (85% of peak load) utilized by MISO includes
the number of hours that system load levels are above 50% and at or below 85% of
peak load. The low load block includes the hours when total system load was less

than 50% of the peak load.
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Please explain the manner in which the DFAX analysis utilizes load blocks.

According to the Webb testimony (at 8-9): “Three planning cases representing
different system load levels were used. Load levels modeled were peak load,
shoulder peak at 85% of peak load, and a light load of 50% of peak load. Results of
each case were weighted by the amount of hours in each band from the Midwest ISO
load duration curve, to provide a reasonable representation of contributions over all

system load levels.”

Is the use of three load blocks appropriate?

No. The DFAX analysis should have utilized more than three load blocks.

Why should MISO’s DFAX analysis have used more than three load blocks?

Use of only three load blocks cannot depict a region’s electricity usage accurately
over the 8760 hours in a given year. By selecting load blocks of 100% (peak), 85%
(shoulder peak) and 50% (low load), significant MWh are over-counted for
contribution to flows on the B3N PARs. The slope of each region’s load duration
curve, as shown in Exhibit NYI-39, makes a representation using only three blocks a

gross over-simplification.

Why do you think MISQO’s use of only three load blocks produces an unjust
result?

Exhibit NYI-42 compares the NYISO 2015 forecasted load duration curve to the

forecasted load duration curve used by MISO for the DFAX analysis (“Study
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Curve”). The comparison indicates that undue weight is given to all three load
blocks (i.e., peak load, 85% of peak load and 50% of peak load). The exhibit
visually shows the amount of NYISO load per hour that is over-counted in MISO’s
study. While MISO states that its study is based on 100%, 85%, and 50% of peak
load levels, MISO appears to have used the load levels contained within the MMWG
cases. As a result, for New York, the three blocks equate to approximately 100%,
73%, and 54% of peak load, not the 100%, 85% and 50% that MISO claimed it used.
MISO assumed that load will remain steady at 85% of peak load (73% for New
York) for over nine months of the year. The use of 85% (73% for New York) of
peak load for more than nine months of the year is simply unrealistic and
unnecessarily penalizes New York. The New York load duration curve clearly
indicates that load in New York is lower than 60% of peak load for eight months of
the year and lower than 50% of peak load for four months of the year. When the
MISO’s Study Curve is above the “NYISO Load” hourly load duration curve in
Exhibit NYI-42, the MISO’s analysis is over-counting the MWh used to determine
New York’s portion of the cost allocation. The area between the curves represents
the amount of MWh over-counted, since New York’s load is less than the load
assumed in the Study Curve utilized by MISO. For New York, this equated to MISO

over-counting approximately 40,000,000 MWh.

What alternative approach would have been more accurate?

The MISO should have conducted the DFAX analysis for each region based on that

region’s load level for each hour of the year. That is, MISO should have conducted
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8,760 DFAX runs for each region. This analysis could be completed in a reasonable

amount of time by adjusting load levels to correspond to each hour for all regions.

OTHER ANALYTIC FLAWS OF THE DFAX ANALYSIS

Do other regions, besides the four regions MISO included in the DFAX analysis,
contribute to Lake Erie unscheduled power flow?

Yes. MISO admits in its supplemental response to NYISO/MISO 2-2 (Exhibit NYI-
43 hereto) that “one hundred percent of Lake Erie loop flow is not caused by
NYISO, MISO, IESO and PJIM.” MISO asserts further that “professional judgment
indicates that distribution factors of other Balancing Authorities outside of [MISO,
[ESO, NYISO and PJM] would fall below modeling thresholds and have de minimis
aggregate impacts.” However, this is not the case. In fact, as indicated in the table
below, prepared by the NYISO applying the MISO methodology, the collective
generation-to-load flows of regions other than MISO, IESO, PJM and NYISO
contribute significantly to Lake Erie unscheduled power flow (approximately 4% in
the aggregate), but are not accounted for in MISO’s DFAX analysis. The NYISO is
not recommending that MISO send bills to each of these regions, rather, this
illustrates, as discussed in Mr. Yeomans’s testimony, that all interconnected systems
affect and benefit each other. If regions are permitted to assess charges to each other
on the basis of asserted “benefits” in the absence of an agreement between the two
regions, this “chain reaction,” and the ensuing litigation, will have no logical

stopping place.
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RTO P;Arlt?;ig:attei:n Weighted %
Midwest I1SO 190.15 20.22%
PIM 96.40 10.25%
NYISO 117.37 12.48%
IESO 499.93 53.15%
BREC 0.37 0.04%
DPC 0.10 0.01%
ISONE 8.98 0.96%
OVEC 0.09 0.01%
EKPC 0.09 0.01%
AECI 3.62 0.39%
CONWAY 9.37 1.00%
CPL 1.17 0.12%
SOCO 2.16 0.23%
TVA 8.54 0.91%
SPP 2.16 0.23%

How were the participation factors in your table calculated?

Exhibit NYI-38
Page 17 of 26

The methodology MISO utilized in its DFAX analysis, with all its flaws, was applied

to each area listed in the table above. For each area, the total generation in that area

was transferred to the total load in that area. The participation factors were then

calculated by multiplying that area’s load by the distribution factors from that

transfer on the four MI/ON PARs.

Why do the MISO, PJM, and NYISO participation factors in your table not
exactly match the MISO DFAX analysis?

The NYISO recognizes that slight differences in weighted participation factors
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compared to Chatterjee exhibit Al exist. Despite my careful review of all the data, I

am unable to determine the cause of the slight difference in results.

What are areas “BREC” and “DPC”?

“BREC” stands for Big Rivers Electric Corporation and “DPC” stands for Dairyland
Power Cooperative. BREC is an electric cooperative located in Kentucky and DPC

is an electric cooperative located in western Wisconsin.

Why are BREC and DPC participation factors low?

For the purposes of the table, BREC and DPC were each treated as self-sufficient
areas by only transferring generation within those respective areas to load within

those respective areas.

Is MISO’s treatment of BREC and DPC appropriate?

No. BREC and DPC were completely excluded from MISO’s DFAX analysis. As

indicated in FERC’s Order Accepting Compliance Filing,> DPC joined MISO as a

transmission-owning member effective June 1, 2010 and should have been included
in the MISO’s DFAX analysis. BREC was in the process of joining MISO at the

time of the MISO/ITC October 20, 2010 cost allocation filing and is now a member

3132 FERC 4 61,174 (2010).



10

11

12

13

14

15

16

17

18

19

Docket No. ER11-1844
Exhibit NYI-38
Page 19 of 26

of MISO, but was not included in MISO’s analysis. As indicated in FERC’s orders,*
BREC and MISO filed revisions to MISO’s Tariff to include BREC as a member of
MISO, effective December 1, 2010. Had these cooperatives been included as part of
MISO at the time of the DFAX analysis, MISO load would increase by more than
2,700 MW and those cooperative’s loads would contribute to the overall

participation factors for MISO.

Are you aware of other flaws in the MISO’s DFAX analysis?

Yes. The DFAX analysis contains a significant number of flaws. First, 3,751 MW
of generation in PJM did not participate in the transfer when simulated by MISO
because MISO did not include these generators as part of the PJM generation
subsystem. Second, 467 MW of generation in MISO did not participate in the
transfer when simulated by MISO because MISO did not include these generators as
part of the MISO generation subsystem. Third, a 330 MW equivalent generator
modeled in Long Island, New York for the purpose of representing the Cross Sound
Cable should have been excluded from the NYISO generation subsystem. Fourth,
loads were incorrectly added to the Ramapo 500 kV and Ramapo 345 kV buses

within NYISO in the light load (50%) case.

4 See Midwest Independent Transmission System Operator, Inc. and Big Rivers Electric Corporation, 133
FERC ¢ 61,175 (2010) and Midwest Independent Transmission System Operator, Inc. Letter Order issued
February 2, 2011, Docket No. ER11-16-001.
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THE “MEN” STUDY

Have you reviewed the “MEN Study” referred to in the filing in this
proceeding?

Yes. It was provided in response to NYISO/MISO 1-13, and is attached to my

testimony as Exhibit NY1-44.

Would you please summarize the purpose of the study?

The purpose of the study was to ensure that the reliability, including interregional
emergency transfer capabilities, of other Control Areas around Lake Erie would not
be adversely impacted by the proposed installation by Detroit Edison of the original
PAR on the B3N circuit (referred to in this proceeding as the “Original PAR”). This
is evidenced, for example, by the following language used in the study (at page 5 of
Exhibit NY1-44):
The scope was formulated to ascertain the continued reliable operation of the
interconnected regional systems, and addressed four areas of study:
Impact on interregional transfer capabilities
Impact on interregional power flows

Operational considerations (interactions among PARs)
Impact on system dynamic performance.

The first conclusion presented in the MEN Study (at page 6 of Exhibit NYI-44)
states that “the new Michigan-Ontario phase shifters do not significantly harm
system reliability provided they will be operated in accordance with existing regional

and interregional operating principles during emergencies.”
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Does the MEN Study represent a coordinated planning effort to design the
Original PAR as a multi-regional facility, or to allocate costs among those
multiple regions?

No. There is no language in the study evidencing such purposes. In fact, as I
explained above, the MEN Study was initiated “[i]n order to ensure continued
reliable operation of the interconnected regional systems...” (at page 39 of Exhibit
NYI-44, “Appendix D - Scope of Study””). The MEN Study used linear transfer
analysis to determine the potential impacts on interregional emergency transfer
capability, or first contingency incremental transfer capability (FCITC). The FCITC
results do not guide planning or design of the system, but rather provide insight to
system operators as to the state of the interregional power system and the level of
emergency assistance they may be able to rely on. The MEN Study is silent with

respect to coordinated planning, design and allocation of costs with respect to the

MI/ON PARs.

Has NYISO ever participated in the MISO’s MTEP planning process, whether
with respect to the MI/ON PARs or otherwise?

No, as admitted by MISO in its response to NYISO/MISO 4-2 (Exhibit NYI-45).

ALL PARS IN THE EASTERN INTERCONNECTION AFFECT POWER
FLOWS OVER THE MI/ON INTERFACE

What does MISO claim the benefits of the MI/ON PARs will be?

MISO claims, without any practical operating experience, that the MI/ON PARs will
provide a significant, unique, multi-region benefit. The unique benefit MISO claims

the MI/ON PARs will provide is control of Lake Erie loop flow.
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Are the MI/ON PARs the only PARSs in the Eastern Interconnection that
mitigate Lake Erie loop flow?

No. All PARs in the Eastern Interconnection have an impact on Lake Erie loop flow,
including PARs located in New York at the NYISO/PJM border, the NYISO/IESO

border and in New York City.

How did you test the theory that all PARs have an impact on Lake Erie loop
flow?

To test the MISO’s theory that the MI/ON PARs are the only PARs that mitigate
Lake Erie loop flow, the NYISO re-ran MISO’s DFAX analysis with one significant
modification. Before performing the analysis, the NYISO set all PARs in the
Eastern Interconnection to not control power flows (to be “inactive”). The results
produced by the NYISO’s modified DFAX analysis are included in the table below.
The table provides (1) the weighted participation on the MI/ON Interface for each
region based on the MISO’s original DFAX analysis, which set all PARs EXCEPT
the MI/ON PARs to be “active,” and (2) the weighted participation on the MI/ON
Interface for each region based on the NYISO’s modified DFAX analysis with ALL

PARSs set to be “inactive.”
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Weighted Participation on
Weighted Participation on the | the MI/ON Interface with All
RTO MI/ON Interface as Presented Eastern Interconnection
in MISO’s DFAX Analysis PARs Modeled as Inactive as
Re-Ran by NYISO

MISO 190.59 307.20
PIM 96.82 182.89

NYISO 118.64 235.75

IESO 504.48 49043

Total

zirtt:;p,aﬁl/ogN 910.53 1216.27
Interface

How did switching the PARs in the Eastern Interconnection (other than the
MI/ON PARs) from “active” to “inactive” status in the DFAX analysis impact
Lake Erie unscheduled power flows, measured at the MI/ON Interface?

The modified analysis, performed with all of the PARs in the Eastern
Interconnection set to “inactive” produced significantly higher unscheduled Lake
Erie power flows, measured at the MI/ON Interface. MISQO’s participation increased
by approximately sixty percent, and PJM and NYISO’s participation doubled.

Overall, unscheduled power flows increased by approximately 33.6 percent.

Please explain how you reached this conclusion.

The results of the NYISO’s analysis indicate a much larger total weighted
participation on the MI/ON Interface from three of the four regions studied (IESO’s
flows decreased slightly). The total weighted participation on the MI/ON Interface

increased by approximately 33.6% when all the PARs were set to an inactive state.
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Are you surprised that the NYISO’s weighted participation on the MI/ON
Interface doubled as a result of representing all PARSs in the Eastern
Interconnection as “inactive”?

No. Other regions are shielded from NYISO unscheduled power flows (and the
NYISO is shielded from their unscheduled power flows) by a string of PARs, Direct
Current transmission lines, and a Variable Frequency Transformer controlled
transmission line, that are all located on the eastern portion of the NYISO/PJM
border, between the load centers of New York City and Northern New Jersey. A pair
of PARs partially shields the NYISO’s border with Ontario. In addition to these
PARs, the NYISO has a number of PARs within New York City. It is not surprising
to me that NYISO’s weighted participation on the MI/ON Interface increases from
118.64 to 235.75 (as shown in the table above) when all of the NYISO’s PARs are
placed in an inactive state. The results of the NYISO’s modified DFAX analysis
show that the NYISO’s PARs shield MISO, IESO and other Balancing Authority
Areas from New York power flows. The very same sets of PARSs likely reduce
PJM’s measured flows over the MI/ON Interface as well. The loop flow reduction
benefits that PARs located in New York and PJM provide are the same benefit
MISO claims its Ontario/Michigan PARs will provide to New York and PJM

customers.

Does MISQO’s weighted participation on the MI/ON Interface also increase?

Yes. MISO’s weighted participation on the MI/ON Interface also increased

significantly when the PARs in the Eastern Interconnection were modeled as
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“inactive.” MISO’s weighted participation increases by 61.2% from 190.59 to

307.2.

What does the observed increase in weighted participation indicate?

PARs in the Eastern Interconnection tend to mitigate Lake Erie loop flows when they
are being actively operated to better control power flows. The Replacement PARs
and the MI/ON PARs are not unique in this regard. If the other PARs in the Eastern
Interconnection were removed from service, the modified DFAX analysis that the
NYISO performed suggests that Lake Erie loop flow would be substantially higher

than it is today.

CONCLUSION

Does this conclude your testimony?

Yes.
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2015 Regional Load Duration Curves
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NYISO/MISO 9-1. Please provide the load duration curve(s) used to prepare the
DFAX analysis offered in support of the cost allocation reflected in the
MISO/ITC Filing.

Response:

MISO sustains its prior objection to this request on the grounds previously raised and also due to
the limitations imposed upon MISO pursuant to its software license agreement with Ventyx
(formerly New Energy Associates LLC (“NEA”)) which is now a subsidiary of ABB. The load
duration curve used to prepare the Dfax analysis is derived through a Ventyx proprietary
software application. Pursuant to MISO’s license with Ventyx/NEA, MISO is not permitted to
share this information without prior approval from Ventyx/NEA, or without being subject to a
requirement of a governmental agency or law to disclose the information so long as Ventyx/NEA
is afforded notice of such requirement to permit it to seek appropriate relief against such
disclosure. However, the license agreement appears to permit MISO to share certain information
with NYISO i/ NYISO is also licensed by Ventyx/NEA to use such information. NYISO has not
demonstrated whether it is entitled to such information sharing privileges pursuant to its own
software license. MISO suggests a meet and confer with NYISO counsel to determine a process
for NYISO to receive the information it seeks, and this may not necessarily involve MISO.
NYISO may be entitled to information pursuant to information sharing privileges it may already
enjoy pursuant to its own Ventyx/NEA software license. MISO also believes that NYISO can
procure a license directly from Ventyx/NEA to receive the information it seeks.

Sponsored by: Digaunto Chatterjee and Counsel
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From: DeSalle, David M.
To: Shafferman, Howard H. (DC);
cc: Schnell, Alex; Sweeney, James H.; Semrani, Jack N. (DC);
Subject: RE: Docket No. ER11-1844 -- NYISO Ninth Set of Data Requests to MISO
Date: Thursday, May 03, 2012 2:11:01 PM
Howard,

Thanks for verifying that NYISO does have a Ventyx software license for Simulation Ready Data per
below.

Based upon further discussions, MISO believes that all the data inputs NYISO needs regarding
load curve duration have already been provided with and can be extracted from the DFAX
materials that were included in Digaunto Chatterjee's January 31, 2012 testimony, and in the first
CD with DFAX data that MISO sent to all parties pursuant to the protective order (this was the
Powerbase data set that MISO used, so recipients should be able to run their own simulations).
NYISO can follow the steps indicated below which were the same steps MISO followed in the
DFAX study materials and provided to the parties, and this information is noted on the DFAX
sheet for 2015.

(1) aggregate MISO+PJM+NYISO load
(2) Note the peak, 85% of peak load and 50% of peak load.
(3) Look at the associated hours load is between peak and 85% of peak, hours between 85% peak and

50% of peak and then hours below 50% of peak.
(All of this as noted in the DFAX sheet for 2015 year.)

MISO believes that the data and instruction identified above should be responsive to NYISO's
Data Request 9-1. Please let us know if NYISO has additional questions.

Best regards,
David
David M. DeSalle, Esq. | Venable LLP

t 202.344.4504 | f 202.344.8300 | m 240.994.8830
575 7th Street, NW, Washington , DC 20004

DMDeSalle@Venable.com | www.Venable.com

From: Shafferman, Howard H. (DC) [mailto:HHS@ballardspahr.com]

Sent: Wednesday, May 02, 2012 5:46 PM

To: DeSalle, David M.

Cc: Schnell, Alex (ASchnell@nyiso.com); James Sweeney (jsweeney@nyiso.com); Semrani, Jack
N. (DC)

Subject: RE: Docket No. ER11-1844 -- NYISO Ninth Set of Data Requests to MISO

David -- “Simulation Ready Data” is the only software product identified by David below
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that is covered by the NYISO’s Ventyx license.

From: DeSalle, David M. [mailto:DMDeSalle@Venable.com]

Sent: Wednesday, May 02, 2012 5:09 PM

To: Shafferman, Howard H. (DC)

Cc: Schnell, Alex (ASchnell@nyiso.com); James Sweeney (jsweeney@nyiso.com); Semrani, Jack
N. (DC)

Subject: RE: Docket No. ER11-1844 -- NYISO Ninth Set of Data Requests to MISO

Howard,

Why didn’t you say so!—that may significantly simplify things per my suggestion at (1) on the

triage list below. Can you please indicate which software tools the NYISO license covers, or more to
the point, whether the ProMod IV; Powerbase; and MarketVision Data (Simulation Ready Data)
software products are covered? MISO and NYISO might be in a position to share Ventyx

information directly. On your second point, the “all”s in NYISO/MISO 2-1 have been objected to due
to the overly broad and burdensome nature of the general request, but notwithstanding its objection,
MISO has been appropriately responsive as demonstrated yet again today. See

response to NYISO/MISO 2-1 (attached).

Best regards,

David

David M. DeSalle, Esq. | Venable LLP
t 202.344.4504 | f 202.344.8300 | m 240.994.8830
575 7th Street, NW, Washington , DC 20004

DMDeSalle@Venable.com | www.Venable.com

From: Shafferman, Howard H. (DC) [mailto:HHS@ballardspahr.com]

Sent: Wednesday, May 02, 2012 1:25 PM

To: DeSalle, David M.

Cc: Schnell, Alex (ASchnell@nyiso.com); James Sweeney (jsweeney@nyiso.com); Semrani, Jack
N. (DC)

Subject: RE: Docket No. ER11-1844 -- NYISO Ninth Set of Data Requests to MISO

David,

We have a Ventyx license, but we are not able to ensure that we will be able to
describe the load duration curve actually utilized by MISO to prepare the DFAX
analysis. So we will need MISQO's assistance to obtain this document.

With respect to your other points, I note that on February 9, NYISO asked:
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NYISO/MISO 2-1. For each MISO witness, provide copies of all Documents
used or relied upon to prepare that witness’s testimony, including all supporting
studies/analyses and the underlying data.

The load duration curve was mentioned in Mr. Webb's testimony, but not
identified or provided in your response. Nor is it "readily available" given the
licensing circumstances.

Best regards,
Howard

From: DeSalle, David M. [mailto:DMDeSalle@Venable.com]

Sent: Wednesday, May 02, 2012 12:24 PM

To: Shafferman, Howard H. (DC)

Cc: Schnell, Alex (ASchnell@nyiso.com); James Sweeney (jsweeney@nyiso.com); Semrani, Jack
N. (DC)

Subject: RE: Docket No. ER11-1844 -- NYISO Ninth Set of Data Requests to MISO

Howard,

I’'m on an unrelated conf call (normally would call you) but given your indication of urgent need and
threat of motion to compel, I'm typing a quick response. | can be available for a call early this
afternoon, probably after 1pm.

As indicated in the response to 9-1, MISO is willing to work with NYISO as may be appropriate to get
the information it seeks (consistent with the accommodating posture MISO has exhibited
throughout this proceeding) but this must be within MISQO’s rights under the Commission’s
discovery rules not to be subject to burdensome discovery if a requestor already has access to
information sought and also in compliance with MISO’s obligations under its license agreement and
the requirements of the Protective Order. MISO has identified several possible avenues for NYISO to
get the information it seeks and will work with NYISO on this.

Have you checked yet whether NYISO has its own license from Ventyx that eliminates MISO as the
middle man on what you seek or appears to allow MISO to provide the information directly to
NYISO under the confidential information exception among licensees? MISO believes that many of
the participants in this proceeding already do and already have access to the information sought in
NYISO 9-1, thus MISO’s response and objection.

Also, regarding your assumption as to ALJ Sterner’s likely views, note that NYISO has had the DFAX
study information in this proceeding for approximately a year and a half, but has waited until April
17,2012 and NYISO’s Ninth Set of Data Requests to request the information sought in NYISO 9-1. It
has been solely up to NYISO to determine the timing and priority of information sought through its
extremely wide ranging sets of data requests served on MISO over the past 4 months. That may also
influence the ALJ’s views.


mailto:DMDeSalle@venable.com
mailto:DMDeSalle@venable.com
mailto:DMDeSalle@venable.com
mailto:DMDeSalle@venable.com
mailto:DMDeSalle@venable.com
mailto:DMDeSalle@venable.com
mailto:DMDeSalle@venable.com
mailto:DMDeSalle@venable.com
mailto:DMDeSalle@venable.com
mailto:DMDeSalle@venable.com
mailto:DMDeSalle@venable.com
mailto:DMDeSalle@venable.com
mailto:DMDeSalle@venable.com
mailto:DMDeSalle@venable.com
mailto:DMDeSalle@venable.com
mailto:DMDeSalle@venable.com
mailto:DMDeSalle@venable.com
mailto:DMDeSalle@venable.com
mailto:DMDeSalle@venable.com
mailto:DMDeSalle@venable.com
mailto:DMDeSalle@venable.com
mailto:DMDeSalle@venable.com
mailto:DMDeSalle@venable.com
mailto:DMDeSalle@venable.com
mailto:DMDeSalle@venable.com
mailto:DMDeSalle@venable.com
mailto:DMDeSalle@venable.com
mailto:DMDeSalle@venable.com
mailto:ASchnell@nyiso.com
mailto:ASchnell@nyiso.com
mailto:ASchnell@nyiso.com
mailto:ASchnell@nyiso.com
mailto:ASchnell@nyiso.com
mailto:ASchnell@nyiso.com
mailto:ASchnell@nyiso.com
mailto:ASchnell@nyiso.com
mailto:ASchnell@nyiso.com
mailto:ASchnell@nyiso.com
mailto:ASchnell@nyiso.com
mailto:ASchnell@nyiso.com
mailto:ASchnell@nyiso.com
mailto:ASchnell@nyiso.com
mailto:ASchnell@nyiso.com
mailto:ASchnell@nyiso.com
mailto:ASchnell@nyiso.com
mailto:ASchnell@nyiso.com
mailto:jsweeney@nyiso.com
mailto:jsweeney@nyiso.com
mailto:jsweeney@nyiso.com
mailto:jsweeney@nyiso.com
mailto:jsweeney@nyiso.com
mailto:jsweeney@nyiso.com
mailto:jsweeney@nyiso.com
mailto:jsweeney@nyiso.com
mailto:jsweeney@nyiso.com
mailto:jsweeney@nyiso.com
mailto:jsweeney@nyiso.com
mailto:jsweeney@nyiso.com
mailto:jsweeney@nyiso.com
mailto:jsweeney@nyiso.com
mailto:jsweeney@nyiso.com
mailto:jsweeney@nyiso.com
mailto:jsweeney@nyiso.com
mailto:jsweeney@nyiso.com

Docket No. ER11-1844
Exhibit No. NYI-41
Page 4 of 8

In my opinion, the appropriate triage of approaches for NYISO to get the information it seeks in

Set 9 is its data requests is to:
(1) Procure the information directly from Ventyx if NYISO has a license already or
demonstrate that NYISO can receive the information from MISO directly pursuant to the
exception provided in the license (NYISO has not yet provided any information along these
lines)
(2) Have MISO request permission from Ventyx for the information to be shared per the
license agreement and pursuant to the Protective Order (MISO will do so)
(3) Pursue a motion to compel

Rather than jumping directly to (3) as you indicate above, it seems reasonable that NYISO should first
respond to MISO on (1) (MISO still awaits a response), and depending on NYISO’s response, MISO will
either share the confidential information or proceed with (2), then depending upon Ventyx’s
response, the parties can proceed to (3) if necessary, which provides appropriate

protection for Ventyx’s confidential information under the license agreement and ensures that MISO
is not in violation of the license agreement.

Best regards,
David
David M. DeSalle, Esq. | Venable LLP

t 202.344.4504 | f 202.344.8300 | m 240.994.8830
575 7th Street, NW, Washington , DC 20004

DMDeSalle@Venable.com | www.Venable.com

From: Shafferman, Howard H. (DC) [mailto:HHS@ballardspahr.com]

Sent: Wednesday, May 02, 2012 11:16 AM

To: DeSalle, David M.

Cc: Schnell, Alex (ASchnell@nyiso.com); James Sweeney (jsweeney@nyiso.com); Semrani, Jack
N. (DC)

Subject: RE: Docket No. ER11-1844 -- NYISO Ninth Set of Data Requests to MISO

Hi, David -- We need the MISO load duration curve immediately. Please obtain
"prior approval" from MISO's vendor (as your response indicates is a possibility),
and supply it today if possible. This is a key workpaper of your case/testimony
(see Webb/Chatterjee at 9), as the DFAX analysis relies upon its use. I do not
think Judge Sterner will view this situation favorably to MISO if presented with a
motion to compel.

Thanks. Please let me know one way or the other as soon as possible.
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Howard

From: DeSalle, David M. [mailto:DMDeSalle@Venable.com]

Sent: Tuesday, May 01, 2012 4:43 PM

To: Semrani, Jack N. (DC)

Cc: 'Adrienne Clair'; 'Alex Scnell'; 'Amy Blauman'; 'Andrew Dotterweich'; 'Andrew Jamieson’;
'‘Andrew Neuman'; 'AnJou Hsiung'; '‘Anne Vogel'; 'Barry Spector'; 'Beth Roads'; 'Bill Booth'; 'Brian
Drumm’; 'Bruce Bleiweis'; 'Carlo Capra'; 'Carrie Bumgarner'; 'Catherine McCarthy';
'chilke@misoenergy.com'; 'Chris Norton'; 'Craig Glazer'; 'Cynthia Crane'; 'Dana Horton'; Nosse,
David A.; 'Dave Berman'; 'David Goroff'; 'David Grover'; 'David Zwergel'; 'Deborah Moss';
'dhines@misoenergy.org'; 'dichatterjee@misoenergy.org’; 'Donna Zugris'; 'Ed Tatum'; 'Elias
Farrah'; 'Eric Runge'; 'G. Philip Nowak'; 'Gary Guy'; 'Gary Newell'; 'Gregory Troxell'; 'Heather
Curlee'; 'Jacqueline Hardy'; 'James Keegan'; 'James Musial'; 'Janine Leath'; 'Jeanne Dworetzky';
'Jeff Schwarz'; 'Jeff Webb'; 'Jennifer Morrisey'; 'John Borchert'; 'John Staffier'; 'Joseph Nelson';
'Karen Hill'; 'Kathleen Sherman'; 'Kelly Geer'; 'kfrankeny@misoenergy.org'; 'Kwafo Adarkwa';
'Laura Sheppeard'; 'Leigh Chapman'; 'lieboc@pjm.com'; 'Michael Krauthamer'; 'Michael Moltane';
'Michael Regulinski'; 'Mike Sheilds'; 'Miles Mitchell'; 'Molly Suda'; 'Neil Butterklee'; 'Nina Jenkins-
Johnston'; 'Patricia Barone'; 'Patricia Hurt'; 'Paul Napoli'; 'Pauline Foley'; 'Purvi Patel'; 'R. Scott
Mahoney'; 'Rajnish Barua'; 'Raymond Kershaw'; 'Rebecca Sterzinar'; 'Roni Epstein'; 'Roxane
Maywalt'; 'Ryan Collins'; 'Scott Strauss'; Shafferman, Howard H. (DC); Simon, Daniel R. (DC);
'Stan Berman'; 'Steve Videto'; 'Stu Bresler'; 'Suketu Shah'; 'Takis Laios'; 'Ted Davis'; 'Theodore
Paradise'; "'Thomas Wrenbeck'; 'Timothy Greenen'; 'tmallinger@misoenergy.org’; "Tom Bainbridge';
'Vilna Gaston'; 'Vis Tekumalla'; '"Walter Dorr'; 'Wendy Reed'; 'Wesley Walker'

Subject: RE: Docket No. ER11-1844 -- NYISO Ninth Set of Data Requests to MISO

Jack,

Attached please find MISO’s Response to NYISO Set 9.
Best regards,

David

David M. DeSalle, Esq. | Venable LLP
t 202.344.4504 | f 202.344.8300 | m 240.994.8830
575 7th Street, NW, Washington , DC 20004

DMDeSalle@Venable.com | www.Venable.com

From: Semrani, Jack N. (DC) [mailto:SemraniJ@ballardspahr.com]

Sent: Tuesday, April 17, 2012 4:53 PM

To: DeSalle, David M.

Cc: 'Adrienne Clair'; 'Alex Scnell’; 'Amy Blauman'; 'Andrew Dotterweich'; 'Andrew Jamieson';
'Andrew Neuman'; 'AnJou Hsiung'; 'Anne Vogel'; 'Barry Spector'; 'Beth Roads'; 'Bill Booth'; 'Brian
Drumm’; 'Bruce Bleiweis'; 'Carlo Capra'; 'Carrie Bumgarner'; 'Catherine McCarthy';
'cbilke@misoenergy.com'; 'Chris Norton'; 'Craig Glazer'; 'Cynthia Crane'; 'Dana Horton'; Nosse,
David A.; 'Dave Berman'; DeSalle, David M.; 'David Goroff'; 'David Grover'; 'David Zwergel';
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'Deborah Moss'; 'dhines@misoenergy.org'’; 'dichatterjee@misoenergy.org’; 'Donna Zugris'; 'Ed
Tatum'; 'Elias Farrah'; 'Eric Runge'; 'G. Philip Nowak'; 'Gary Guy'; 'Gary Newell'; 'Gregory Troxell';
'Heather Curlee'; 'Jacqueline Hardy'; 'James Keegan'; 'James Musial'; 'Janine Leath'; 'Jeanne
Dworetzky'; 'Jeff Schwarz'; 'Jeff Webb'; 'Jennifer Morrisey'; 'John Borchert'; 'John Staffier'; 'Joseph
Nelson'; 'Karen Hill'; 'Kathleen Sherman'; 'Kelly Geer'; 'kfrankeny@misoenergy.org'; 'Kwafo
Adarkwa'; 'Laura Sheppeard'; 'Leigh Chapman'; 'lieboc@pjm.com'; 'Michael Krauthamer'; 'Michael
Moltane'; 'Michael Regulinski'; 'Mike Sheilds'; 'Miles Mitchell'; 'Molly Suda'; 'Neil Butterklee'; 'Nina
Jenkins-Johnston'; 'Patricia Barone'; 'Patricia Hurt'; 'Paul Napoli'; 'Pauline Foley'; 'Purvi Patel’; 'R.
Scott Mahoney'; 'Rajnish Barua'; 'Raymond Kershaw'; 'Rebecca Sterzinar'; 'Roni Epstein'; 'Roxane
Maywalt'; 'Ryan Collins'; 'Scott Strauss'; Semrani, Jack N. (DC); Shafferman, Howard H. (DC);
Simon, Daniel R. (DC); 'Stan Berman'; 'Steve Videto'; 'Stu Bresler'; 'Suketu Shah'; 'Takis Laios';
'Ted Davis'; 'Theodore Paradise'; 'Thomas Wrenbeck'; "Timothy Greenen'; 'tmallinger@misoenergy.
org'; 'Tom Bainbridge'; 'Vilna Gaston'; 'Vis Tekumalla'; 'Walter Dorr'; 'Wendy Reed'; 'Wesley Walker'
Subject: Docket No. ER11-1844 -- NYISO Ninth Set of Data Requests to MISO

David -- Attached please find NYISO's Ninth Set of Data Requests to MISO. Please
contact me if you have any questions.

Thanks,
Jack Semrani.
Counsel for NYISO

Jack Semrani, Esquire

Ballard Spahr LLP

601 13th St., N.W.

Suite 1000 South

Washington, D.C. 20005-3807

202.661.7640 (phone)

202.661.2299 (fax)

semranij@ballardspahr.com | www.ballardspahr.com

U.S. Treasury Circular 230 Notice: Any tax advice contained in this communication
(including any attachments) was not intended or written to be used,

and cannot be used, for the purpose of (a) avoiding penalties that may be imposed under the
Internal Revenue

Code or by any other applicable tax authority; or (b) promoting, marketing or

recommending to another party any tax-related matter addressed herein. We provide this
disclosure on all outbound e-mails to assure compliance with new standards of

professional practice, pursuant to which certain tax advice must satisfy requirements as to
form and substance.

This electronic mail transmission may contain confidential or privileged information. If
you believe you have received this message in error, please notify the sender by reply
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transmission and delete the message without copying or disclosing it.

OUR WASHINGTON, D.C., OFFICE HAS MOVED.
As of April 30, 2012, our new address will be 1909 K Street, N.W., 12th Floor, Washington, DC
20006-1157. Our telephone and fax numbers remain the same. Thank you.

*
U.S. Treasury Circular 230 Notice: Any tax advice contained in this communication
(including any attachments) was not intended or written to be used,
and cannot be used, for the purpose of (a) avoiding penalties that may be imposed under the
Internal Revenue
Code or by any other applicable tax authority; or (b) promoting, marketing or
recommending to another party any tax-related matter addressed herein. We provide this
disclosure on all outbound e-mails to assure compliance with new standards of
professional practice, pursuant to which certain tax advice must satisfy requirements as to
form and substance.

This electronic mail transmission may contain confidential or privileged information. If you
believe you have received this message in error, please notify the sender by reply
transmission and delete the message without copying or disclosing it.

OUR WASHINGTON, D.C., OFFICE HAS MOVED.
As of April 30, 2012, our new address will be 1909 K Street, N.W., 12th Floor, Washington, DC

20006-1157. Our telephone and fax numbers remain the same. Thank you.
*

U.S. Treasury Circular 230 Notice: Any tax advice contained in this communication
(including any attachments) was not intended or written to be used,

and cannot be used, for the purpose of (a) avoiding penalties that may be imposed under the
Internal Revenue

Code or by any other applicable tax authority; or (b) promoting, marketing or

recommending to another party any tax-related matter addressed herein. We provide this
disclosure on all outbound e-mails to assure compliance with new standards of

professional practice, pursuant to which certain tax advice must satisfy requirements as to
form and substance.

This electronic mail transmission may contain confidential or privileged information. If you
believe you have received this message in error, please notify the sender by reply
transmission and delete the message without copying or disclosing it.

OUR WASHINGTON, D.C., OFFICE HAS MOVED.
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As of April 30, 2012, our new address will be 1909 K Street, N.W., 12th Floor, Washington, DC
20006-1157. Our telephone and fax numbers remain the same. Thank you.

U.S. Treasury Circular 230 Notice: Any tax advice contained in this communication
(including any attachments) was not intended or written to be used,

and cannot be used, for the purpose of (a) avoiding penalties that may be imposed

under the Internal Revenue

Code or by any other applicable tax authority; or (b) promoting, marketing or
recommending to another party any tax-related matter addressed herein. We provide
this

disclosure on all outbound e-mails to assure compliance with new standards of

professional practice, pursuant to which certain tax advice must satisfy requirements as
to

form and substance.

This electronic mail transmission may contain confidential or privileged information. If you
believe you have received this message in error, please notify the sender by reply
transmission and delete the message without copying or disclosing it.
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NYISO/MISO 2-2. Is one-hundred percent (100%) of Lake Erie loop flow caused by NYISO,
MISO, IESO, or PJM dispatch to meet their respective loads?

a. If not, what portion of Lake Erie loop flow, on average, is caused by other (non
MISO, IESO, NYISO or PJM) balancing authority area’s dispatch and/or sources of Lake
Erie loop flow?

1. Please provide any studies, analysis or other Documents that support
MISO’s response to NYISO/MISO 2-2, sub part a.

b. Which other (non MISO, IESO, NYISO or PJM) balancing authority areas’
dispatch cause Lake Erie loop flow?

1. For each balancing authority are identified, please provide its approximate
Lake Erie loop flow impact.

ii. Provide any studies, analysis or other Documents that support MISO’s
response to NYISO/MISO 2-2 sub part b

c. Identify all other sources/causes of Lake Erie loop flow MISO is aware of.

1. For each source/cause of Lake Erie loop flow identified, please provide its
approximate Lake Erie loop flow impact.

ii. Provide any studies, analysis or other Documents that support MISO’s
response to NYISO/ITC 2-2, sub part c.

d. Will the operation of the PARs at the interface between Michigan and Ontario
(MISO and IESO), including both the Replacement PARs and the Hydro One PARs
affect the Lake Erie loop flow impacts of other (non MISO, IESO, NYISO or PJM)
balancing authority area’s dispatch?

e. If the answer to NYISO/MISO 2-2, sub-part d is “yes” how will the operation of
the PARs at the interface between Michigan and Ontario (MISO and IESO), including
both the Replacement PARs and the Hydro One PARs, affect the Lake Erie loop flow
impacts of other (non MISO, IESO, NYISO or PJM) balancing authority areas’ dispatch?

Response: MISO objects to this request to the extent it is overly broad and unduly
burdensome, presumes certain facts that do not exist or which have not been proven, and to the
extent that it requires MISO to speculate or perform additional studies. Notwithstanding these
objections, MISO states that it has not performed any studies regarding the contributions of other
balancing authority area’s dispatch causing loop flow or operation of the Michigan/Ontario
PARs on Lake Erie loop flow impacts of other balancing authority area’s dispatch.

Sponsored by: Counsel

Supplemental Response: (3/9/12) No, one hundred percent of Lake Erie loop flow is not caused
by NYISO, MISO, IESO and PJM. However, professional judgment indicates that distribution
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factors of other Balancing Authorities outside of these would fall below modeling thresholds and
have de minimis aggregate impacts therefore MISO did not include any in the DFAX study.
MISO did not study and will not speculate with regard to the remaining parts of this request.

Sponsored by: Digaunto Chatterjee
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Movember 29, 1994

Karl Tummear

Chzir Lake Fre Secarily Process Workog Group
Mew Yark Independent Systens Operutor

3890 Carmoan Road

Schenectedy, NY 12303

As part of the angoing responaibility of the interregional study commitiees, the Ad Hee PAR Sudies
Working Group, under the direction of the MEN Study Commitice, conducted 8 supplemenil siudy to
nssess the intenegional impact of the modifications 1o the Michigan-Ontario interface.  This project,
comrmonly vefierred 1o o5 the FAR project, expands the thormal cipabilily of the tes helween Untario and
Michigan by the addition of a 3452530-kV autotransformer, and three 230 kV phase anple nepulshog
transformers fo provide conerod, The normal mode of operation 15 ta control the interfoce tlow to the
Ontaro-MECS schedule.

At the Novembar 199% moeting of the Jeint Interregional Roview Commitcee (JTRC), the MEN Study
Committee Chairman prasented the report on the Michipan-Ontario Phase Angle Regulamer (PAR) Srudy.
The JIRC approved the Commulles coperl wnd voled Lo forward this report to thie Lake Erie Secunty
Process Working Group (LESPWG), and request they review the existing operating procedures applicable
1o the PARs afleciing bulk system operotion in the northeasy.

The JIRC request that the LESPWG review the attched report and develop, before the scheduled in-
service dote of the 'ARS, an overall aperating philosophy for coordinoted operation of ull cuntrol devices
including the new PARS from u good ulility pructice perspective. Their review should address issuss such
Ry

* procedures during normal unconstrained conditions, including actions in the pre- end posl
contingency slates

» procedures during normal constrained conditions, mcluding achions in the pre- and post-contingenty
siales

s procedures during emergenoy condilions

These procedures are essential for the continued relizhle eperatien of the eastern interconnected systems.
They are also required to allow the regional rclisbility groups Lo aceurately model the pre- and post-
contingency as well as the emergency conditions in [he MEN and VEM loadflow studiss,

The IRC request your concurrence with this action and o proposed dite of completinn for the procedures.
Flease fosl free to condaot me wtanyiime lo clerily information in this request.

Sincerely vours;

(i vty

Phillip W. Powell

Chayr Juint Tuten égronal Review Committee
Tel:  (BO4) 2574783

Fax:  (RD4) 2574001

Tomil: Phil Powellfvapswer, com

ce Edward A, Schwerdt WPCC
Richard B Bulman MAPP
Richard A, Bulley MAIN
James N, Maughn SERC
Brantley 11 Bldrdge  ECAR
Phillip G. Harris MAAC
Jumt IRC
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INTRODUCTION

1. Introduction

The purpose of this asscssment, performed by the MAAC - ECAR - NPCC (MEN)
Ad Hoc Phase Angle Repulator Studies Working Group, under the directian of the
MEN Study Committes was to evaluate the effect of modifications to the Michigan-
Ontario Interface from an interregional pesspective. The modifications include the
addition of transtormers to increase the power flow capacity of the interface and the
ingtullation of phase angle regolating transformers (PARs), which will be operated to
control eirculating power flaws that would etherwise interfere with the ability of the
Michigan and Ontaro contro) areas to carry out schedoled transactions. (See Section
4.1 for further background and details).

The study scope was crealed in ontline form, by the MEN Study Commutlee (SC) al
e Apnl T & 9, 1999 meeting and a preliminary version of the scope was presented to
the Joint Interregional Review Committee (JIRC) at its May 10, 1999 meeting. The
scope was formulated to ascertain the continued rehable operation of the
interconnacled regional systems, and addressed four areas of study:

Impact on mterregional wansfer capabilitics

Impact on interregional power flows

Operational considerations {(interactions amang PARs)
Impact on sysicm dynamic perlormunce

-« ® ® 9

Details of the fual scope & procedure can be found 1o Appendix D

The transfer limits in this report are nol the Available Transfer Capabihiies (ATC) or
the Total Tranzfer Capabilivy (TTC) as referenced in FERC Order 888 and 889, and 45
posted on OASIS uodes. While ATC and wansfer capabilities are both based on next-
contingency analysis, numerous differences in the study scope and assumptions, such
as different study penods and use of Transmission Relisbility Margin (TRM) and
Capacity Benefit Margin (CBM) that may vary with the time horizon, make valid
comparison of these nimbiers impossible.

Additionally, as the assessment results documented in this report ure based on only
one set of “forecasted” conditions for te smdy period, they should not be considered
absolute or aplimal. They represent one possible mettiod to compare and measure the
relative strength of the system with and withoul the Michigan/Ontano mterface
modificanons.

Michigan-Ontario PAR Study - An Interreginnal Perspeclive 1
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CONCLUSIONS

2. Conclugions

The Warking Group found that:

)

2)

L)

)

6)

the new Michigan-Ontaric phase shifters do not significantly harm system
reliability provided they will be operated i accordance with existing regional and
interregional operating principles during emergencies.

the new Michigam-Cintanin PARS will be capable of blocking approximately 600-
700 MW af unscheduled fluw in cither direction across the Onlario-Michigan
interface (a5 stucied with an pngle range of +/- 47 degrees). However, conditions
often exist where unscheduled Ontuno-Michigan flow exceeds that amount.

when the Michigan-Omario PARS are actively controlling 1o hold the Ontario-
Michigan flow to its schedule:

A, Fagilities in Ontorio and on the Ontario-Michigan interface do not limit
interregional transfers (these focilities limit transfers without the PAR: and
have had TLR declared repeatedly in 1999),

B. Transfer factors (TDF and OTF) on facilitics parallel with the Michigan-
Ontario mterfuce are higher, These paralle] facilities include seversl
ECAR facilitics which have had TLR declared repeatedly in 1999

C. Essentially 100% of any unscheduled Ontario-Michigan flow being
blocked by the new PARs flows across the WYPP/PIM interface.

. The ability of the PJM SENY PARs to held scheduled flow is diminished
{similarly, active control of the PIM/NY PP PARSs affects the ability of the
Michigan-Ontaric PARS to hold their schedule).

thie new M/O PARSs do have sufficicnt operating range to produce similar FCITCs
to thase reported in previous MEN studies without the PARs in serviee, and active
scheduling of transactions through Outario (through buy/re-sell arrangements with
Cntanio, or, i an emergency, by off-schedule operation) would result in system
transfer capabilitics comparable to those currently vbavrved.

FCITCs will docrease for transfers in the same direction as the prevailing
unscheduled Ontaria-Michigen flow being blocked by the PARs. FCITCs will
increase for trunsfers in the opposite direction as the prevailing unscheduled
COntana-Michizan flow being blocked by the PARs.

analysis perfarmed by Ontario under the auspices of the NPCC Task Foree on
System Studies demonstrates that, lor typical system conditions, the Michigan-
Ontario interface modifications and controlled operation thereof do not
significantly affect the system dynamic response.

Michigun-Dntario PAR Study - An Interregional Perspeetive 2
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RESULTS

3. Results

3.1 Impact on Interregional Transfer Capabilities

Table 3-| provides s summary of the FCITC results as obtained from the TLTG
analysis. A more detailed presentation of the FCITC results, hmiting facilities,
and corresponding distribution factors is given in Tables A-1 through A-3 in
Appendix A,

NPCC (NYPP) to ECAR

Without the Michigan-Ontario PARs, the FCITC fur NPCC to ECAR
transfers is 4050 MW. The limit is tue to 4 pre-contingency overload on
Lambton-St. Clair 345 kV L1511,

With the PARs attempting to control the Ontario to Michigan [low 1o the
original schedule of 600 MW (the acmal Ontario to Michigan flow could
only be reduced 10 about 1300 MW, due to PAR angle limits), the resulling
FCITC decreases to 1330 MW. Additionally, the limit moves off the
Michigan-Ontario interface and becomes the Homer City — Shelocta 230 ¥V
linc for the loss of Woyne - Erie West 345 kv, This decrease of 700 MW iz
due to the higher pre-contingency loadings resulting from blocked Ontario to
Michigan flow being redisinbured on poratle] facilitics.

With the PARs controlling the Ontano to Michigan flow to a sthedule of
2100 MW, simulating either & portion of the transfer being scheduled
through Ontario or the PARs being adjusted to gid the inlerconnecied system
during an emergency, the resulting FCITC increases slightly w 4100 MW,
Agun, the limit moves off the Michigan-Ontario interface and hecomes the
Homer City — Shielocta 230 kV lina for the loss of Wayne — Eric West 345
kV. This slight increase of S0 MW is due to the ability of the PARs o hold
the Ontario fo Michigan interface flow to a value that is slightly higher than
the 2017 MW in the case without the new PARs. Opcration in this munner
provides an optimizing effect,

MAAC to ECAR

Without the Michigan-Ontario PARS, the FCITC for MAAC 10 ECAR
trumsfers w4450 MW, The limit is doe to a post-contingency overload on
the South Canton — Star 345 kV line for the loss of Sammis - Star 345 kv,
which is an internal ECAR limit

With the PARs attempting to contral the Ontario to Michigan flow to the
origimal schedule of 600 MW (the actual Ontariv o Michigau low could

Michigan-Ontario PAR Study - An Interreglonal Perspeciive 3
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RESULTS

only be reduced ta about 700 MW, due (o PAR angle limits), the resulling
FCITC decrenses to 4250 MW, with the limiting facility remaining the
same, This decrease of 200 MW is due 1o (he hugher pre-contingency
loadings resulting from blocked Ontario 10 Michigan flow being
redistributed on parallel facilities.

ECAR to NFCC (NYFPP 50%/OH 50%)

Without the Michigan-Ontano PARs, the FCITC for ECAR to NPCC
transfers 1s 2800 MW. The limit s due to a post-contingency overload on
the North Meshoppen 2307115 kV wansformer for the loss of Homer City -
Watercure 345 kV.

With the PARs controlling the Ontano to Michigan flow to the new
scheduled value of -900 MW, the resulting FCITC increases to 3000 MW,
with the limiting facility remaining the same. This increase of 200 MW is
due to the lower pre-contingency loadings (for this transfer) on paralle!
Eacilities resulting from increpsing the Michigan to Cntarie flow 10 its
scheduled value.

Table 3-1
Comparisons of FCITC results in MW
NECC (NYPP) to ECAR 4000 MW {see Tablz A-1 for details)
ntario to
FCITC for Existing Maximuom Minimurm Michigan
Limit on System Angle * Anple schedulud
@ 2100 MW **
Michigan-Ditario Inter g 4050 5000+ 2950 S000+
NYPE/PIM Interface 411K 3350 5000+ 4100
MAAC to BECAR 4000 MY (see Table A-2 for details)
FOCITC for Faisling Muximuom Minimum
Limit on System Angle * Angle
Michigan-Ontano Interface SO0+ s000+ 5000+
NYPPPIM Tnterface U0+ 500+ 5000+
Dther Limiting Faciliies <450 4 25() S600
ECAR fo NPCC (Ontario S0%/NY PP 50%:) 3000 MW (see Table A-3 for details)
Michipan o
FCITE for Existing Maximuin Minimum Ointario
Limit on System Angle Angle scheduled
@900 MW *
Michigan-Onlario interface 5000+ 4800 5000+ 5000+
NYPP/FIM Interface 2800 3200 2400 3o

* Denntes the conditions under which the MO PARs would be oparating ar tw pven wansfer.
#= Simulstes a portion of the fransfer being scheduled through Ontario.

Michlgan-Outario PAR Study = An Interreglonal Perspretive
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RESULTS

_E_ﬁ

3.2 lmpuct on Interregional Power Flows

Table 3-2 displays both scheduled and acrual net Ontario to Michigan interface
flows for the base case and the three transfer cases sudied. The actual solved
ieerface flows include scenurios for the coses withont the Michigan-Ontanio
PARs, with the Michigun-Ontario PARS at maximum angles (Decreasing
Ontario to Michigan flow), and with the Michigan-Ontario PARs at mmimum
angles (Increasing Ontario to Michigan flow).

Table 3-2
Net Ontario to Michigan flows in MW
MEN NFCCtp | MAACW ECAR to
Bage Case ECAR ECAK NPCC
T'est Transfer Level 0 MW* | 4000 MW | 4,000 MW | 3,000 MW*

Scheduled Ontario to Michigan flow 600 600 600 =500
Without Michigan-Ontario PARs B&7 2,017 1,432 -543
With Michigan-Ontano PARSs at .
Maximum Angles (1e. Decreasing 236 1,294 749 ~14h
Omtanio-Michigan flow)
With Michigan-Ontario PARs at .
Minimum Angles (i.¢, Increasing 1,453 2.505 2,003 118
Ontario-Michigan flow)

* Indicates transfer scenanios in which the Michigan-Ontario PARs would havo sufficient angle
range to hold the actzal Ontario 1o Michigan Tow to the scheduled valoe.

These tabulated resolts illusimate that the Michigan-Ontario PARs are capable of
varying the Ontario to Michigan flow by as much as 600 to 700 MW in cilher
direction from what the interface flow would be without the additional PAR
control (as studied with an no-load angle range of +/- 47 degrees). This amount
of flow control correspands to the amount of unscheduled Ontario-Michigan
flow the new PARS will be capable of blocking,

Due to the interconnected nature of the ransmission network, all Ontario-
Michigan flow blocked by the new PARs will redistnbute on parallel fazilities,
Table 3-3 displays distribution factors for some sclected key facililics as o
percentage of blocked Ontario-Michigan ow. See Table C-1 in Appendix C
for a more extensive list, which was prepared by inserting the Michigan-Ontario
PARs at maximum angle into the MEN Summer 1999 system representation
and observing Oow changes. The PIM-INY PP phase shillers are able 1o hold
their scheduled flows in both cases,

Michigan-Ontarle FAR Study - An Inierregional Perspocilve 5
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Table 3-3

Response of Key Facilities to Michigan-Ontario PARs
(As Percent of Michigan-Ontario Interfiace Flow Change)
MAAC Facllities
Keystone #1 S0/230 LV -12.5%
Peach Bottom — Conastone 500 kY i2.3%
Connstone - Brighton 500 kV 11.4%
Sunbury — Jumiata SQU kV 6.7%
Burcties Hill - Possum Pownt (VP) 500 KV 6.2%
Wescosville — Alburtis 500 kV 5.3%
Keystone — Juntata 500 KV 2. 2%
Conemaugh  Juniata 500 kV -3.6%
Keystone — Conernaugh 500 kY -3.3%
NYPINEIM Intorface 100, P
Erie West (GPU) - Ashiabulx (FE) 345 LV 33.7%
South Ripley (NMPC) - Erie East (GPUY 230 kY 27 6%
Hamer City - Shelocte 230 KV 25.2%
Stolle Rd, (NYSEG) - Homer City (GPL) 345 kV 19.6%
Uybow — Lackawanne 230 kY 18.0%
Watercure (NY SEG) - 1omer City (GPU) 345 kY 17.3%
Hillside (NYSEG) - East Towanda (GPU) 230 kV V6.7%
Homer City #1 345/230 k¥ 16.2%
Homer City #2 345/230 kV 15.8%
North Meshoppen 2MW115 &V -4,9%
ECAR Fucilities
Athtabula - Perry 345 KV 28.6%
Repver — Davig Begse 345 kY 24,55
Hatfield — Fr. Martin 500 KV LR.6%
Kevstone (PIM) - Yileon 500 kv | B.D%
(fabot — Wylie Ridge 500 kV L7.8%
Yukon - Hatheld 500 YV [7.0%
Davis Besse — Bay Shore 345 kV L6.8%
F1, hartin - 532 7 500 kV L6.2%
Kerstome [FIM) = Cabot 500 kV 14.5%
Kommer SOUT65 kV* (4.2%
Cook 765245 WV 13.5%
Fostono Central — Lemmyme 345 kY 12.5%
Harngon — Delinont 500 kV 12.4%

Michigan-Ontario FAR Study - An Interreglonsl Perspective ]
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Table 3-3 - Continued

Response of Key Facilitics to Michigan-Ontario PARs
(As Percent of Michigan-Ontario Interface Flow Change)

BCAR Facilitics - continued

Juniper — Avon 345 kV 12.3%
Belmont SO0/765 kV* 12.2%
Tipstoria Central —~ Bav Shore 343 KV 11.8%
Midway - N Tap 345 kV 11.8%
Parry — Hagt Lake 345 KV 11.6%
LCeniral Obio Flowgate* 1104
Lemoyne — Midway 345 &V 10.0%
Dumont 765/345 kV* 9.0%
Brghton (PJM) — Doubs SU0 kV* 85.4%
Marysville - E. Lima 345 kV* 7.R%:
Wlie Ridge #2 S00/345 kV 6.9%
Crrover (GPU) - Moshannon 230 &V 6.7%
Wylie Ridge #1 500/345 KV 6.68%:
Pruntyrown — Hamison 500 kV 5.9%
Furest (GPL) - Elko 230 KV 4 .9%
NPCC Facilities

Tieck B ((1H) - Misgara (NYPP) 345 &V 30.1%
Bueck A {(OT1) — Niagara (NYTT) 345 kKV* 10.0%
PA 27 (OH) - Miagara 2W [(NYPF) 230 kV* 20.9%
HP 76 ((PH] — Packard 2 (NYPP) 230 kV* 159.5%
Pawel! Road — Clay #1 345 KV 11.6%
Pannell Road = Clay #2 343 KV 1A%
Stpile Rond - Meyer 230 kY 5.5%
Edic = Fruyer 345 kV 4.7%
Marcy ~ New Scotland 345 kV 0.8%
Back — Hanlon Jet. 220 kV -20.8%
Reck — Neale Jet. 220 kV -19 5%
Allunburg Jet. - Middieport 220 kV -194%
Buchatvau-Longwood Input (BLLTY -1011%

*Faeility had TLR level 2 or higher declarcd durmg Janusry - July 1959.

Michigun-Ontario PAR Study - An Inferreglonal Perspective
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3.3 Effects of New Ontario-Michipan PAEs on Ramapo and Other PARs

The Nontheastem Mew Jersey (PIM)-Southeastern New York (SENY - NYI'T)
mterface has several phase angle regulators (PARs) that help the control
scheduled flows scross the two Conitrol Arcus. The PARs are located at
Ramapo 345 kV, Wauldwick 230 KV, Farragut 343 kV and Goethals 345 kV.

The following load flow cases were vsed to evaluate the effects on the existing
PARs of the installation of the new PARs in the Ontario-Michigan interface:

1) MEN/VEM 1999 Summer buse case without the new PARs.

2) Case (1) with new PARs cantrolling the Ontario to Michigan flow (o 600
MW,

3) Case (1) with new PARSs at maximum angles (decressing Ontario 0
Michigan interface flows,

4y Case {1) with new PARs at minimum angles {increasing Ontario to
Michigan interface flaws.

Figure 3-1 is a plot of the Branchburg to Ramapo power flows s a function of
the Ramapo PAR angles for cach of the four load flow cuses described above.
For the transfer fram PIM to NYPP as modeled in the cases, the graph shows o
maxinum shift of plus or minus 240 MW in the operating range of the Ramapo
PARs depending on whether the Michigan-Ontario PARs are set at minimum
angles (increasing Ontario to Michigan flows) or at maximum angles
(deercasing Ontario to Michigan flows). In effict, as shown in Figurc 3-1, the
new Michigan-Ontario PARs can either assist or impede the ability of the
Ramapo PARS to control scheduled flow by about 240 MW. Fer transfers from
NYPP 10 PIM, the reverse would apply.

Table F-1 in Appendix F presents detailed resulls, companing the operating
angles and flows of the new and existing PARs i the four cases listed ahove,
The table also shows the change in flow through each PAL cauvsed by a change
of one tup pogition on each of the other PARs (MW/tap).

Miebigan-Ontario PAR Study - An Interregional Perapective B
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14  NPCC Assessmenl of Systein Dynamic Response

As part of NPCC's ongoing Reliability Assessment Program, Ontario Hydro
Services Company has presented 1o NPCC the repont: Reliabiiity Assessment af
the Planned Modificationy on the Ontario-Michigun Interconnections, dated
June 1999, The report includes load flow and wransient stability sfudies as well
as generation shift and outape distribution factors of relevant NPCC, ECAR and
MAAC interfaces.

The study was conducted on a base case developed to model typical peak load
conditions for the Summer 2002 period, and included selected contingencies
from the NPCC, ECAR, and MAAC Regions, In addition, the effects of the
Ontario-Michigan planned modifications on the existing PARs were alsno
examined. The report was approved by the NPCC Reliability Coordinating
Committee at 11 June 29, 1999 meeting.

The MEN Study Committee and Michigan-Ontario PAR Warking Group have
reviewed the results of these studies for iterregional impact, and it is judged
that no further dynamic studies are necessary at this time.

A copy of the réport can be downlouded from the NPCC Home Page. The link
to the report 1s:

fipifwwwapec,orgbsNPCC_lask_forcesTFSS/ NmissionReview/on/par-oh-stdy.pdf

Michigan-Ontarino PAR Siudy - An Inferreglonsl Perspective 1]
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RACHGROUND INFORMATION

4. Il_m:kjrrnunrj Information

4.1 Planned Modifications to the Michipan-Onturin Tnterface

In January 1949, Detroit Lidison and Ontario Hydro announced plans to maodify
the existing interconnection facilities between Michigan and Ontariv. The
planned modificutions, with an in-service date of May 31, 2000, ure described as
tollows:

It Michigan;

¢ Install a 345/230 kV 1,000 MVA autoiransformer nn intereonnection L51D

o Instull 2 230 KV, 675 MVA phase shifting transformer on interconneclion
BiN

In Onturio:

« Parallel the existing two 345230 kV autotransformers T7 and TR for
conmnection on interconnection LAD

o Install two 230 XV, 845 MVA phase shifling transformers, one on
interconnection L4D and one on nterconnsction L31D

The planned modifications will increase the nominal summer rating of the
Ontario-Michigan interconneations from 2200 MVA to 2580 MVA. However,
the Michigan to Ontario limit remaing at 2200 MV A as per the existing limil
granted by the Presidential Permit. ‘I'he new phase shifting tansformers, with
effective phase angle control ranges of at lesst +/« 40 degrees under full load,
are expected to provide the capability of controlling unscheduled Lake Lrie
Circulation (LEC) in either direction by approsimatsly 600 MW.

4.2 Operating Philosophy

The new phuse shifters being installed by Ontario Hydro Service Compiany
(OHSC) and Netroit Edison will be vperated to prevent unscheduled parailel
power flows from circulating through the two systems by controlling the flow
acrass the Ontario-Michigan interface to the amount that is scheduled across
that interfice. Therefore, during novmal conditions, the new PARs wall be
aperated such that the Michigan-Ontario interfoce flow will match the
Michigan-Ontario sehieduled ransactions acoss the interface.

However, Ontario and Detroit have hoth agreed that during declared
emergencies on either of their respettive systems, the new Phase Angle
Regilators (PARs) will be operated in a manner that will help alleviate the
emergencies.  This provision is desenbed an the "Basic Principles of Ontene-
Michigan Phase Shifter Operation,” (Schedule A to the Interconnection
Fxpansion Facilities Apreement) included i Appendix E. Addibonally, in
kecping with MERC guidelines to ensure the reliable operation ol the

Michigan-Untario 'AR Stady - Au Interregional Perspective 11
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interconnected system, measures would be taken in the opuration of the
Michigan-Ontario PARs commensurite and reciprocal to emargency measurcs
taken in other systems to relieve emergency conditions i those systems,

4.3 Study Procedure

The transfer capability results from the 1999 Summer MEN Asscesment formed
the benchmark for this study.

As a method to study the impact on transfer capability of the new phase angle
regulating transformers (PARs). the new Michigan-Ontario PARs were ndded
to the 1999 Swmmer MEN/VEM Assessment load flow basc case. Selected
transfiers were then re-tested with the PARs set to contrel the Ontario-Michigan
flow 1o the scheduled value. Testing was performed by catablishing the same
high test transfer cases as were used inthe MEN Assessment. All operating
procedures emiployed in the course of the 1999 Summer MEN Assessment were
similarly employed, if necessury, for this study.

For the NYPP to ECAR truns{er, the FCITC was also re-evaluated with the
Ontario-Michigan schedule chonged to 2100 MW from the oniginal 600 MW
valie, This was done to simulate a situstion were gither a portion of the transfer
was schedubed tirough Ontario, or where Ontario and DECO had agreed to
adjust the PARS (o aid the interconnected system during a declared emergency.

Additionally, in order to evaluate the full range of the potential impact of the
new PARs on existing facilitics, transfer limitation sensitivities were performed
with the new PARs set at upper and lower sngular limits, i.c. with:

1) The Michipan-Ontario PARs set to no-load “idesl” maximum angles (+47
degrees). Tins corresponds to minimizing (decreasing or blocking) the
Omtane to Michigan flows.

2) The Michigan-Ontario PARe st to no-load “ideal” minimum ungles (-47
deprees). This cormesponds to maximizing (incrensing or aiding) the Ontario
to Michigan flows.

AC load Now studies were also perfomed o determime the effcets of the new
Michigan-Ontario PARs on cxisting PARs, Particular allention has been paid to
the effects of the new PARs on the Ramapo PARs in the 500 KV Branchburg-
Ramapo PIM-NYPP interconnecton,

Michigan-Onraric A I Study - An biterreglonal Perspective i2
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Appendix A

Results of Transfer Analysis: Linear results and FCITCs
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Appendix B

Distribution Factors for Selected Interfaces

literregicnal distribution factors ere illustrated for selected transfers without fey. existing
system) and with the Michigan-Ontario PARs in service. The Michigan-Outanio PARs have
been assumed to hald flow at the Michipan-Ontario interfiace 1o schedule and the Michigan-
Ontario interface responds accordingly. For oxample, in the ECAR w NPCC transfer, 50% Is
assumed to be scheduled between Michigan and Ontario, #nd the interface response is S0%.
Similarly, for transfers withoue a dircer schedule between Michigan and Ontario, the interface
response is zero,

When the Michigan-Ontario PARs are operated at fixed angle (i.e. not holding schedule), the
interregional distnbution fuctars will revert to values very closs to those shown for the exisling
case. Fixed engle operation will occur when the Michigan-Ontario PARS are at the ond of the tap
range or when Michigan and Ontario agree to deviate from their schedule. Deviations from the
schedule to relicve emergencies are permitted in the Miclugan-Ontario operating sgreement.
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APPENDIX B - DISTRIBUTION FACTORS FOR BELECTED INTERFACES

Figure 8-1
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APPENDIX B - DISTRIBUTION FACTORS FOR SELECTED INTERFACES

Flgura B-2
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AFPENDIX B - DISTRIBUTION FACTORS FOR SELECTED INTERFACES

Flgure B-3
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APPENDIX B - DISTRIBUTION FACTORS FOR SELECTED INTERFACES
Figure B-4
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APPENDIX B - DISTRIBUTION FACTORS FOR SELECTED INTERFACES

Table -1
Influsnoe of Hew Michligan-Ontario FARs on
Generation Shitt and Outage Factors
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The generatian shift and line outage factors depend on the PAR impedance,
The PAR (mpedance is a function of phise ungle, The PAKRS were sct1o regulate the Qniario to
Michigan Flow Lo schedule in the MEN summer 1993 case. In the MEN cage the initial Outario to
Michigan Mow was 867 MW while the Ontario 1o Michigan schedule is 600 MW, When the How is
reduced to 600 MW, the angles an B3N, L4D, L1 and J5D arc 277,19',19, and 15",
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The PAR response wis caleulated by installing regulnting phese shifters on all 4 Michigan-Ontario Liey
and exaditing a pencration shift from the Ontario terminals of the tes o te Mickigan ternuinals, The
participation factors were |6%,35%,35%, 14% for B3N, L4}, LS1D and I5D.
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APPEXDIX C - FACILITIES AFFECTED BY NEW MICHIGAN-ONTARIO PARs

Tabla C-1
Summary of Flow Diffarances Groater than 20 MW or 20 MVAr
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APPEXDIX C - FACILITIES AFFECTED BY NEW MICHIGAN-ONTARIO PARs

Tabilm C=1
Summary of Flow Diffarencas Graatar than 20 MW or 20 MVAr
*Change m % of Cninna-ARchignn (aanacs Aow changa (631 M)
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Table C-1
Sumimary of Flow Difterances Greater than 20 MW or 20 MVAr
*Chenge in % of Dntarip=fAchigan insdace fow change 1631 MW Flgw Changes

WITH PARS WITHOUT PARS Dilla Chifla
Hpesee FROMBUS ~—%  K— TOBUS —X CKT MW MUAR MY MVAR MW % MvAR
29380 [N2CALION 345) FIGIE  |GEOHIGCT 345) 1 420 49 <3858 e Mo T3 5T
IS (OIDTAR 35| 2149 [HLIUNIFE 345) 1 1304 483 1781 -80.5 o0 83 09
IVES  [O2ALLEN 348) 22055 [UXALLEN 138) 1 2855 VIET Jra TG0 MNe 51 -8
Zia50  J0ZASHTOL 1338] 21475 [OBAT  0a8) 8 445 540 A0 555 My &0 A8
M0 [O2SAMMIS 345) 20014 [DVTWYLIER 48] 1 404.5 ™2 S350 823 MG &0 B9
IGE0  [2AVON  345) 21685 [02AVON 139 L 2.0 g 0.3 LN 203 45 08
60 (OZLAKVEW 135] 21670 [U2GRNFLD | 78] 1 15,3 78 ARf 23 Md  en 55
29114 O2TOLUSENT 138) 204 [DPOTTAWA 138] 1 4.8 A 02 L 23 &0 .83
2207 IOTTAWA 138] 21850 [0ZLAKVEW 138] 24.7 315 458 Z6.4 62 a0 &7
29540 [DIBAYSHO 138) 22914 [D2TOUSNT 1348] 1 578 s 803 26E 24 35 318

ECAR AEP
22558 [AEMOUMTM T55) 210 [DSBELMON TRS] 1 sTal ADdS GEDE 1028 wrs e oo
22615 [OSMARYSY THE] 22617 [OSHAMMER TES) 1 -BEE.8 1wa -TELS 458 e 188 INT
P60 [NSDUMONT 785 2015 [OSMARYSVTER 1 A 1718 ErA b 1818 Ml g RO
E2811  ISHAMMER Yib) FOUIT  [OVAMUAER S0U) 1 =15 1689 1 R 181 885 M2 s
22655 [0BCOCK 765 22EED  TOSDUMAONT 7E5) 1 ~THLE ME TOE2 a1 853 135 .3
PESS  [OSCOOK 345 ZPGEG  [0SCODK 768 1 THEH 851 -ar7 A a51 135 -11.0
22610 [OSRELMON Fa5] 007 [018ELMNT 8500] 1 <3571 418 <2400 45.0) w1 122 A9
22607 [OSGAVIN TEE] 22568 JOGMWOUNTHMTES]T 1 144 8 630 b i s e A
22608 [USFOSTOR 35 22603 [05E Lina Ja5) 1 H6.9 902 255 BE4 me 13 <8
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APPEXDIX C - FACILITIES AFFECTED BY NEW MICHIGAN-ONTARIO PARS

Tabla C4
Summary af Flow Differences Greater than 20 MW or 20 MVAr
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Appendix D

Scope of Study
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APPENDIX D - SCOPE OF STUDY

Aupuse 5, 1099

Michigan-Ontario Phase Angle Regulators
Scape of Study

The incorporaticn of Phase Angle regulators on all Michigan-Outasio Tielines Is intended to be comploie
by summer of the year 2000. The sddition of these Giilities will allow contrel of up 1o 600 MW ol Lake
Ere cireulation.

In erder to ensure continued reliable operation of the interconnecied regional syslems, the MEM Study
Committee hus mitialed a PAR study with the following Scepe. The study can be broken into four arcas;

[nipact on Interreglonal Trausfer Capabiliies
Impatt on Interrepional power flows
Crperational considerations

Impact on syslem dynamic performance

L Fmpacton Interregional Yeansfor Caopabiliies

The following Inter-regionsl trenslor capebiliies will be determined brsed va the summer 1999 models
and Michigan - Ontario Phase Angle Regulators (PAR] in service:

Transfer Capability Base Transfer Case Sensitivity Cases
NPCC o ECAR 4000 MW rransfer i, New PARs at Moximum Angle
2. Mew PAR: al Minimum Angle

3. M/ PARS set at fixed flow
MAAC o ECAR 4000 MW Transler 1. Mew PARs at Maximuam Angle
2. Now PARs at Mimnwm Angle
BCAR to MPCC 3000 MW transfer 1 New PAR: at Maximum Angle

2. Mew PARs ol Minimoum Angle

2, Impacr ok frierregional fower Flows
The vnpact of the Michigan=-Ontaro PARS on power Nows within the MEN regmons will be
evaluared. This will be based in large pant on work already completed and reviewed by the ML 5C
al its April mesting,

3. Operattunal Consideratioms
The imermction between all PARS in the MEN arces will be reporied

4, Tmpact pn Spyfem Dynamic Response

MNPCC is performing a full range of dynamic simulations on the system with the Michigan-Ontaric PAR:
incorporated. MEN will review the results of these studics for inter-regional impaet.

Michigan-Ontarls PAR Stody - An Incérvagionnl Perspoctive 0-1
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Appendix E

Basie Prineiples of Ontarlo-Michigan hase Shifter Operation
Schedule A to the Interconnection Expansion Facilities Agreement
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Sebedule A jo Intcreennschon Expansion Fadiliies Agresment

Stundard Operating Practlee MII-DIL

Michigan-ITydro Interconnestion
aof T amended

Hydro and Edigon intend to improve seliability of bulk power supply by adding and modifying nassiission
facilitics: purscant o on Interconmection Foclilies Exponsion Apresment dated December Z1, 1958 10 conlmol
circuksting power flows that would olberwise nerfers with the ability to camy oul soheduled ranzactions, Through
the zdditions aol modifications of Iransmission facilies deluiled wn the Interconncetion Facilities Expansion
Agreemern, Hydra and Edison elso inlend (o inerense the copability of the transmission facilities between Hydro and
Edon Tor the purpose of expuoding opportunities for ironsactions imvolving the use of those fnciities.

Therafure, in secordince with the provision of the Intereomection Agreement, the parties hereby agree o modify
existing cperating preclices w scconmodate the additlons aud modifications of transiission facllithes detalled in rhe
Imterconuection Facilitiss Expansion Agrecinent in a manner consistent with the pringiples sot forth herein,

Terms not defined in this Operating Practice will have the seme meaning deflued in the Interconacciion Fagilities
Expansion Agrecinent.

Operating Principles;

1. Phase-Shifting Transformers shall be operated primanly to contmol pawer Now reulstiog Uhrough the
cheoirionl syscmma of the partics in onler to protect the periies” respeclive rensnission folites od o
faeilitate ransaciions herween and among the parties.  Control stmiegies for the operation of such fecililies
shall recognize the following objectives, in descending order of priority:

@ the resolution of deciared emergency opersting skuations or conditions affecting Ontano or hiohaygan,

b. the reliel of relizhility constraints in Michigan or Ontatio affecting the vee of ransmissinn fagilities of
the parlics,

e the faclliation of scheduled teansfers of electric power and energy between Onterio and Michigan, and

d, the fagilitation af seheduled trandfiers ol electrie power oud epegy Between Cidlarls, Michigan and
thind parly systems,

2 In the abaenee of the need for cormeetive action In schieve the abjectives sel forth in Seetion 1, o Buge Conlnol
Strategy shall b cplayed.  When there is o need for correetive aciion, devintions from the Base Control
Srraregy-shall be luvited 1o the amount of phase angle sdjedment required (o achieve the obieciives set fonh
i Section | akove, The Dase Control Strategy s the coguaement thal i I‘hm-ﬁhmim*l‘nmfammr (ETH
shell be sct tn conbrol power (low un the Outari-Meelugoe Interfce (o the net scheduled power exchanges
berween Ontario and Michigan,

fn}  Anoperaiing “Deud Burdl” shall be cstablished in order 1o preserve the lile expectancy of the Phase-
Shifticg Transformers by avording an cvcessive number of tep changes. The bl Dead Band shall
be 4 50 MW for the entire Omoeto-Mickigan Interface and tsp changes om Phase-Shfting
Transformers would ot be signalod umil the registered devistion between the turged setiing and 1he
actual flow excesds 50 MW, The Dewl Daed soount may b inodified upon written agreenent of

ydre and Edisor.

(b} Deviations from the Base Control Strategy may be requested al any time by Wansmbssion system
OPEFRIGTE i Chntarie o7 Michigan lo seppuel the obiectives established in Seetion | so long as the
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ada

deviationé from (ke Base Control Snategy are lmited to the amount of phase angle adjustment
required to nchieve the objectives sel forth in Section | abuve. Such sequests shall be honored unless
the requested change:

{i) ercates relahiliey problems on the power systems in Onlaro or Michigan,
{ii) or mtcrfores with existing firm trangactions or comunitted fiem ransmission service in
Chtario or Michigan,

Upon mutusl agreement of the partres, in weiling, (ke Base Contiol Strategy established in Section 2 shall e
revited, a¢ uecessary, o accommodite changes in tranwvission ur transaction schieduling armngements
adopied by the narizs,

Subject to applicable lransmission ordess of regulation issucd by government sgenciss, i emwrgency
conditions sre declared in both Onturis and Michigan, tap positions for the Phesc-Shifling Tronsformers shall
be sat in scoordance with the [ollowng coilerss o descending order of precity:

u. frst, ly monimeee Lhe intermiption of firm customer boad i Onlars gsd Michigan and sther fimm
customer load solely dependent upon fnn ransreission services provided hy Onturno and Michigan,

b, seeond, o minimize the interroption or curtailment of firm tromsmission seraces on a seheduled MW
Huasis,

& third, tu erawinze the drermaption of non-firm customer ioad n Michigan and Omnlano on 3 MW
basis, and

d. fourth, 1o minimize the interruption of non-firm transmission servicc on g scheduled MW basis.

The Standard Operating Practics - Procsdurcs shall comply with the priorities and proscdures st forth an the
Flow Diagram on Attachment 4 sl vhall be corsisient with the Sivational Hxemples set farth on
Anachmznt H.

The Voltage-Regoloting Autotramsformecs mstalled w1 the J50, LAD, L5S1D and BIN inlerconnections shall
normally be centrolled and operated (o minimize the cxchange of VARS over these interconnectinns,

This Operating Fractice is based on the existg transmession reservation wsl coergy schedulg methad. 1f in
Ihe future other sethods ace mandated by regulating authoritics that exercise comtrol uver how the Enstern
Interconnestion will be aperated, then this Opsrating Practive will be revised to reflect the new mandated
methils
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Altachiment A
Crecember 21, 1958

Note: The intent of This flow chart is to
liiustrate lhe process for requests of
adjustments 1o PS Targel satlings.
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Contrel Strateqy For Phage Shifters In Ontario - Michigan Intorface
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Situational Examples

The situational examples are based on the following sssumptions under emergency
conditions:

1) Ornce sn emergency is declured by one parly, then the other party will do whatever it
ean, up to but not including shedding of load in their own system, to assist the other.

21 Based on existing operating procedurss, when either Ontavio or Michigan declares an
emergency, then both transmission systems would be operated to provide relief. For
example, if the Queenston Flow West (QFW) flow pate is a limit, then the QFW will
be operated (o the emergency rating, and an increasc of about 400 MW of transfer
capablity 15 expeeted,

3) If one party requests the QF W relicland associated phase shifter change, then this
party is solely responsible for all firm load loss due to any further contimgencies on
that party's system The one party is also respansible for one hall of the firm load loss
of the other party affected by the phase shifter deviation as follows:

Under emergency conditions and after all remedies to reduce load loss have been
accomplished:
For Counterclockwise (CCW) Lake Evie Circulntion (LEC)
Michigan's exposure to interrupting load in Michigan due to a supply
deficiencey in Ontario is egual to one half the reduction in the base cantrol
strategy.
Exampl;
- Michigan requested a Phase Shifting Transformers setting of 100 MW
Block. This is 2 reduction of 400 MW from the base control strategy of
500 MW Block for LEC in excess of 300 MW CCW. Michygan's
maximum expasure to merrupling losd in Michigan for this supply
deficiency i5 equal tn one half ol 400 MW or 200 MW,

Ontarin’s exposure 1o migrrupting foad in Ontario due 10 a supply deficiency
m Michigan is equal th one half of the Block setting that exists at the time of
the Michigan supply deficiency.

- The Phase Shilling Transformers are set at 400 MW Block. Ontario’s

maximum exposure to ntermupting load m Ontario [or this supply
deficiency is equal to ons half of 400 MW or 200 MW

Nole: Miclupan or Ontarin's expasure can not cxceed one half of the capability of the
Phasc Shilting Transformers (one half of SG0MW or 250 MW)

4} “Blocking Phase Shifter Adjustmant” is reducing counter-clackwine LEC llow

3) “Encuurage Phase Shifter Adjustment™ 1 reducing clockwise LEC flow,
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Attachment T

Examples for nditions

Example ]

Initial Condifions:

l:ﬂ

LEC (without Blocking) is 1000 MW counter-clockwise,
Phase Shifiing Transformers are set at maximum * Blocking” to
retard Ontario to Michigan flow.

Michigan — Ontario Schedule = 0.

QFW is at its limit,

Michigan Southern Interface is at its limit.

Michigan Operating Reserves = 0 (on verge of finm load loss).
Ontario Operating Reserves = 0 (on verge of firm load loss).
Ontarto 1s purchasing 500 MW from the East for Fom Load
Cuslomers.

Michigan declares an cmurgency,

Ontario declares an emergency.

Contingency: Micligan loses 500 MW Generalor,

Outario operates QFW under emergency limit (a nominal increase
of about 400 MW).

Michigan requests Phase Shifting Transtormers adjustment to
engble import of 400 MW from cither South and/or East (Phase
Shifting Transformers are adjusted from SO0MW Block to 100
MW Block).

Michigan sheds 100 MW ¢f firm load.

2™ Contingency: Michigan loses another S00MW Generator,

Exam

Michigan sheds an additional 500 MW of firm load.

#

Initial Conditions: Same as Example #1
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1* Contingency: Ontario Joses 500 MW Generator.
- Ontario operates QFW under emergency linut.
- Ontario requests Phase Shufting Transformers adjustment to rclicve
Michigun Southern limit (this avoids a Transmission Loading
Relief (TLR) on the Southern Interface).
- Ontario imports 400 MW generation from New York.
- Ontario sheds 100 MW of firm load.

2" Contingency: Ontaria loses another 500 MW Generator
- Ontario sheds an additional 500 MW of firm load.

Example #1B:
Initial Conditions: Same as Example #1

i Lﬂntmgency Michigan loses 500 MW Generator.
Ontario operates QFW under emergency limit,
- Michigan requests Phuse Shifting Transformers adjustment to
enable import of 400MW from either South and/or East (Phase
Shifting Transformers are adjusted from 500 MW Block to 100
MW Black).
- Michigan sheds 100 MW of firm load.

2™ Contingency: Ontario loses 500 MW Generator.
= Ontario sheds 300 MW of firm load.
- Michigan sheds an additional 200 MW of firm loud (this 15 one
half of the reduction from conirol strategy which is ane half of 400

MW).
Example #1C:

Initial Conditions: Same as Kxample #1

1* Contingency: Ontario loses 500 MW Generator
- Ontario operates QFW under emergency lunit.
- Ontario requests Phasc Shifting Transformers adjustment to 350
MW Block to relisve Michigan Southern limil.
- Oniario imports 400 MW generation from New York
- Ontario sheds 100 MW of firm load,



Page 4

Docket No. ER11-1844
Exhibit No. NYI-44
Page 48 of 53

Altacksent B

2" Contingency: Michigan loses 500 MW Gencrator

-

Ontario sheds 175 MW of firm load (one half of the Block setting
at the time of deficiency or one half of 350 MW).
Michigan sheds 325 MW of firm load,

Exgmple #2:
Initial Conditions:

LEC (without Blocking) is 1000 MW counter-clockwise.

Phase Shifting Transformers Shifter is sel at maximum “Blocking”
to retard Ontario to Michigan flow.

Michigan — Ontario Schedule =0

QFW is at its limit

Michigan Southern Interface is at its limit

Michigan Operating Reserves = () (on verge of firm load loss)
Outario Generation Available = 500 MW

Ontario is conducting an ¢cconomy purchase of least 500 MW [rom
the East.

Michigan declares an emergency.

Contingency: Michigan loses 500 MW Generator

Either :

- (z) Ontario operates QFW under emergency lunit, and
Michigan purchases 500 MW from either Ontario or Southern
Interfuce if available, or

- {b) Ifthe 400 MW of QFW relief has alrcady been requested,
then Michigan would request Ontario to re-dispatches
gencration to further relieve the QFW i order that the Phase
Shifting Transformers could be moved to accommodate a
Michigan 500 MW purchase from the South

- Michigan would compensatc the appropriate party(ics) for the

cost of re-dispatch.
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Example #3:

Initial Conditions:

- LEC (without Blocking) is 1000 MW counter-clockwise.

- Phase Shifting Transformers are sei al maximum * Blockng™ to
retard Ontario to Michigan flow.

- Michigan — Ontario Schedule = 0.

- QFW is at its limit.

- Michigan Southern Interface is at its limit.

- Michigan Operating Reserves = ( {on verge of firm load loss).

- Ontario Operating Reserves = 0 (on verge of firm load loss),

- (eneration available for purchase from the South = 0.

- Ontario is purchasing 500 MW from the East for firm load
Customers.

- Michigan declarcs an emergency.

- Ontario declares an emergency.

- No generation is available from Ontario.

Contingency: Michigan loses 500 MW Generator.

- Michigan sheds S00 MW of firm load (Phase Shifting
Transformers change can only provide access to generation, bul no
generation is available from any source, therefore, Michigan sheds
500 MW of firm load)
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Appendix F

Effects of New Ontario-Michigan PARs an Ramapo and Other PARs
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NYISO/MISO 4-2. Has the NYISO ever participated in MISO’s MTEP process?

Response: No.

Sponsored by: Digaunto Chatterjee



