5~

FILE RECEIVED-DOCKE TiNG pyy
| 2BSEP -8 PH 1: 34,
BEFORE THE ‘
OHIO POWER SITING BOARD : P U C O

In the Matter of:
The Application of American Transmission
Systems, Incorporated and The Cleveland
Etectric Hlluminating Company for a
; Certificate of Environmental Compatibility
! and Public Need for the Geauga County
138 kV Transmission Line Supply Project

Case No. 07-0171-EL-BTX

St et et it it g e

INITIAL DIRECT TESTIMONY OF
JAMES M. GALM, P.E., Ph.D.
ON BEHALF OF
CITIZENS ADVQCATING RESPONSIBLE ENERGY

Thls is to gertify that the images appearing are an
accurate and complste rspreductiocm of a case file
Jocument delivered in the regular course of buzizeaa

Frechnician BIim Pnte Processed _ oy.

{K0445327 .2}



10
1
12
13
14
15
16
17
18
19
20
21
»

23

> 0 > 0 P P

Please state your name.

James M. Galm.

Are you related to Intervenor Citizens Advocating Respansible Energy?
Yes. | am President of CARE. ‘

Please describe your professional educa;iiun. 7

| graduated from West Geauga High Scﬁnol in Chester Township, Geauga
County, Ohio in 1980. | received a Batchelor of Science degree in
electrical engineering and applied physics from Case Western Reserve
University, Cleveland, Ohio, in 1984. | was the 1984 recipient of the
Michael Wolfe awérd for outstanding creative design. 1 received a Master
of Science degres in electricai enginearing from Case Western Reserve
University in 1987. My maijor fields of study were electromagnetic field
theory, lasers, opfics and systems. | reéeWed a Doctor of Philosophy
degree from Case Weastern Reserve Un;iversily in 1991.

Do you have any certifications? '

| am a registared Professional Engineenj', licensed to practice in the state of
Ohio. | have been licensed to praciice in Ohio since 1991.

Do you have any patents?

| have been awarded four US Patents énd have one application pending
with the PTO. |
Do you have any published papers?

I have authored numerous conference and refereed journal papers, both

in graduate school and afterward. My two most recent conference papers
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were fitled, “Reliability Data, Metrics and Architectures for Mission Critical
Systems.” and, “Reliability improvement Through Present and Novel
Redundant Architectures,” both presented at recent 7x24 Exchange
Society Conferences.

Are you a member of any professional organizations?

| am a member of the Institute of Electrical and Electronics Engineers, the
National Society of Professional Engineers and the Ohio Society of
Professional Engineers.

Do you own property in the area to be effected the proposed Geauga
County power ling?

Yes, | prasently own a combination agricuitural and natural property at
11451 Madison Road, Huntsburg, Ohio, known coilectively as our family
farm. The propearty was purchased from Mr. Willard L. Strong by my
grandparents, John and Bertha Bushner. My mother grew up on our
family farm and graduated from Huntsburg School. Our family fanm was
inherited by my mother and aunt upon the death of my grandmother in
1984. My aunt and mother have since died, and | am now the owner of
our family fam.

Please describe the property.

As a farm property owner, [ take great pride in my land and know my
property in great detail, The northern portions of my property are actively
farmed, currently as three 5.2 acre fields and one 2.7 acre field. These

fields are farmed by my neighbor, Dr. Michael Youshak. The fislds are
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carefully maintained and farmed using modem conservation tilage and
no-till practices. The fields support crops of corn, soybeans, wheat, oats
and affalfa mixed hay. Through Dr. Youshak’s expert management, soil
erosion, soil compaction and other detrimental events that compromise
the fertility and productivity of the cropland have been absolutely
minimized.

Dr. Galm, showing you what has been marked Exhibit ___, can you
identify this photograph?

Yes, Exhibit ____shows an aerial view of my farm including the center
line of FirstEnergy's proposed cross cotintry route. Note that the
centerline crosses three fields, runs tangent fo a lawn/part area, bisects an
old growth forest and crosses a very high quality wetland.

Dr. Galm, showing you what has been marked Exhibit ___, can you
identify that photograph?

Yes, Exhibit ____ shows the view from the west end of the fields, This is
the sunrise view to the east, over the fields of Geauga and Ashtabula
counties to Pennsylvania. On clear nights, one can clearly see and enjoy
the lights in the distance from Fredericksburg, Cherry Hill ahd Springboro,
Pennsylvania.

Describe how your property is used.

From the aerial photographs and topographic maps, one could easily be
misled as to the use of the land below. The details of the land use can not

be appreciated without a detailed examination of the land itself.
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Showing you what has been marked Exhibit ____, can you Identify that
photograph?

Yes, Exhibit ___ shows the area that would contain the transmission line,
directly south of the fields, shown from the northwest corner. At the back
of this area is a deer feeding area, where | feed the local white taill deer
population hundreds of pounds of corn every spring. There is a tree stand
just inside the tree line, where | make available to selected licensed and
responsible hunters.

Showing you what has been marked Exhibit _____| ¢an you identify that

photograph?

A. Yes. Exhibit begins a north to south walk along the proposed corridor

centerline. This pbotograph shows the three fields along the Project route.
Showing you what has been marked Exhibit ____ , can you identify this
photograph?

Yes, this is a continuation of the north to south walk photographs. The
yeliow tape in this photograph marks the location of the comer pole at the
transition from the fields to my vard.

Showing you what has been marked Exhibit ____, can you identify this
photograph?

Yes. This photograph is also of my property, and shows a Black Walnut
seedling, directly under the transmission line path is shown in Figure 8.
Showing you what has been marked Exhibit _____, please identify that

photograph.
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Exhibit ____is another photograph of my properiy, showing the view from
the corner pole along the edge of the transmission line path. Within the
sixty foot corridor, a grove of Blue Spruce and Douglas fir trees is iocated.
Most of these frees were family Christmas trees, purchased with roots
attached and planted on the family property every year, afier Christmas,
by my father. | have protected and cared for these freas and cherish the
memories that they hold for me. This chetished family pine grove would
be destroyed by the proposed transmission line corridor.

Showing you what's been marked as Exhibit ____, please identify this
photograph.

The yellow tape is directly under the transmission line path. itisalsoat
the entrance to my white tail deer feeding area.

Dr. Galm, please identify Exhibit ____.

Exhibit ____ is the view from the deer feeding area to the northwest
toward my lawn. The north edge of the wetlands is located approximately
100 feet from the end of the deer area.

Dr. Galm, please identify the photograph marked as Exhibit ____ .
Exhibit _____is another photograph of my property showing the leading
edge of the wetiand area, as marked by the magenta colored watland
delineation flag.

Dr. Galm, showing you Exhibit , pleass identify this photograph.

{KDa45327.2} 5}
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Exhibit ___is ancther photograph of my property. The centerline of the
transmission line is directly over the wetland area shown in this
photograph. |

Showing you what has baen marked Exhibit ___ | please identify this
photograph.

Exhibit __ shows the view turning west from the view of the previous
photograph, showing Exhibit ___ .

Please identify the photograph marked as Exhibit

Exhibit ___ shows the wetland delineation flag 1 just mentioned. This
photograph shows the stream and adjacent creek bed. This area is also
under the transmission line path. Moving south across the welland, the
path transitions from wetland to okd Qrmvth, high canopy forest a magenta
colored wetland delineation flag. The forest area would be especially
hard-hit by the proposed transmission line corridor due fo the presence of
tall trees adjacent to the comidor that could be classified by the applicant
as danger trees. |

Dr. Galm, please identify the photograph marked as Exhibit ____.

After traversing the old growth woods, the proposed transmission line
corridor crosses the property line et the transition from woods to
productive field at the yellow tape shown in Exhibit .

Please identify the photograph marked as Exhibit _ .

Exhibit ___ _looks north across the field toward the woods transition, and

this photograph attempts to capture this sfunning scene of unspoiled rural
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perfection. tmagine the view in this photograph, but now with a sixty foot
clear cut utility corridor, danger trees removed for an additional forty-five
feet on each side, and a two circuit 138 kV transmission line on 80 foot
high poles located almost exactly down the center of the photo.

Please describe your professional experience with power issues.

fn 1991, | joined Cyberex, Inc, then based in Mentor, Chio. Cyberex
designed and manufactured advanced power electronic products such as
uninterruptible power supplies and high power battery charging
equipment. While at Cyberex, | dasigned or led design teams that created
three new lines of uninterruptible power supply products.

What are uninterruptable power supplies?

An uninterruptable power supply — also known as a UPS — is a device
which substitutes for utility power either when that power fails or when the
voltage from that power source is too high or too low. UPSes are common
now not only in business and industry, but also in home applications, such
as protecting your home computer {for example allowing it to shut off in an
orderly fashion even afier a power outage). These UPS products
contained many technological firsts in the power industry.

Describe in maore detail the UPS devices you created at Cyberex,

| was responsible for solving power system problems presented by
customers using modeling, computer simulation and direct analysis
techniques. At Cyberex, | invented enabling technolagies that created the

class of power slectronic products known és high speead solid state power

IK0445327 2 7
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transfer switches. This class of product is now a 70 miflion dollar per year
industry segment.

What else did you do while at Cyberex?

I designed or led design teams that created both low voltage and medium
voltage high speed solid state power transfer switch products. Our
medium voltage products operated at up to 36 kilovolt class, at up to 600
amp steady state ampacity. | collaborated with engineers with the Joslyn
High-Voltage corporation in the development of high speed
electromechanical power switching apparatus intended specifically for the
electrical utility industry.

Describe your job experience after Cyberex.

In 2001, | left Cyberex and co-founded LayerZero Power Systems, inc.
LayerZero Power Systems, Inc. designs and manufactures power related
products for the mission critical industry. These products include but are
not limited to, high speed solid state power transfer switches. | continue to
be involved with design of power electronic products as ‘we!l as solving
power system related problems and creating solutions to power system
needs.

Dr. Galm, showing you what has been marked Exhibit ____, please
identify this document.

This is an areal map of the Geauga County area affected by the proposed
Geauga County power line project.

Did you create the photograph?

{KD445327 2} 8
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The photograph was taken from on-line sources. |then took information
from the Application in this case, the Application in the Rachel case, and
the detailed information that is available (including areal photography and
measuring devices) from the Geauga Auditor's website to depict where in
his area the relevant comridors are and the lengths of those corridors.

Dr. Galm, did you add in the superimposed routes shown on the Exhibit?
Yes 1 did, utilizing the information provided by FirstEnergy as well as the
previously mentioned on ling resources.

Did you make the measurements depicting the link of lines that are on the
Exhibit?

Yes 1 did.

Are the links of those lines accurately portrayed on the Exhibit?

Yes.

Dr. Galm, is Exhibit ____a fair and accurate representation of the area of
the Geauga project, showing not only the Proposed Route and the
Alternate Route, but various other aiternatives for the locafion of the
proposed transmission line?

Yes.

Dr Galm, showing you what has been marked Exhibit ____, (CONO71)
please identify that document.

This Exhibit is a memo from FirstEnergy's Ralph N. Delligatti dated
03/20/2007. In the memo, Mr. Deliigatti states that there is a five mile

section of MF-22 along Mayfield Road (U.S. 322) that is constructed with
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795 ACSR line and 138 kV phase spacing. The memo states that the
section is presently constructed with 36 kV insulators and is being run at
36 kV.

Did you take any staps to verify the abservations in Mr. Delligatti’'s memo?
| have personally driven and investigated the entire length of this section
of the MF-22 circuit. The eastem end of this constructed segment is
located at N 41° 32.08' W 81° 2.59', and its western end is located at N
41° 31.82' W 81° 8.48", for a length of 5.08 miles. The phase spacing,
conductor size and insulator length as viewed from the ground are
consistent with the descripfion in the Delligatti memo.

What is the signiﬁéance of this memo?

The Applicants have been previgusly queried about the possibility of using
pre-existing rights of way along Mayfield Road. An example of a typical
reply from FirstEnergy is a document it submilted in response to an inquiry
about the Mayfield Road possibility by US Congressman Sieve
LaTourette. In this response FirstEnergy stated that Mayfield Road is an
unsuitable location for a 138 kV transmission line. By contrast, The
confidential Delligatti memo, written just last year, states not only that
Mayfield Road is a suitable location for a 138 KV transmission line, hut
also that FirstEnergy has already installed the taller poles and greater line
spacing and transmission line conductors and can turn this existing 36 kV
line into a2 138 kV line simply by changing insulators. Thus, when

FirstEnergy told Congressman LaTourette that Mayfield Road was not

| (K0445327.2} 10
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usable for a 138 kV transmission line to solve the Middlefield power
problems, it was telling Congressman LaTourette something that
FirstEnergy itself knows is untrue.

In the documents you reviewed, did you find any indication that
FirstEnergy thoroughly studied utilization of the Mayfield Road corridor as
an alternative to acquiring brivately—owned property as proposed for the
Preferrad Route and the Alternate Route?

No

In your opinion, why should Mayfield Road have been studied?

At the western end of the area being studied is the Mayfield substation,
located in Chester Township on Mayfield Road, just east of Chillicothe
Road, which is also State Route 306. The Mayfield substation connects o
the north-south bulk transmission corridor in western Geaupa County and
connecis to the Q1-Q4 lines In that corridor. That connection fransforms
138 kV to 36 kV, supplying the three 36 kV lines, MF-20, MF-21 and MF-
22, which currently serve Middlefield. Since Mayfield Road is a pre-
existing civil corridor and already carries MF-21 and MF-22 , that location
would be more than suitable for the location of a 138 kV transmission line.
In fact, a route from the Q3 circuit at or near the Mayfield substation to
either the Ruth substation or to a new Stacy substation would have fulfilled
the electrical requirements of the present project and met the need
identified in Middiefield without creation of a new cotridor or the use of

eminent domain to acquire private property. Furthermore, the distance

{KO445327.2} 11
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from the Q3 circuit at the Chester substation to the present Ruth
substation is 11.7 miles, which is shorter than either the cross-country or
the Clay Street routes in the Application. In addition, the Mayfisld to Ruth
siting solution is a highly desirable siting altemative for a transmission line
solution to the Middlefield energy issues in that (1) a Mayfield to Ruth |
route wouid be 100% exclusively sited on pre-existing civil corridors, (2) a
Mayfield to Ruth route has been shown to be suitable to support a 138 kV

transmission line in view of Exhibit (CONOT1) (3) a Mayfiek to Ruth

route encompasses a distance from the Q3 circuit at the Chester
substation to the present Ruth substation that is only 11.7 miles, less
distance than either the cross-country or the Clay Street routes in the
present Application, and (4) a Mayfield to Ruth route is a straight, direct
and obvious route betwsen the present Q1-Q4 bulk power transmission
corridor and the identified load center described in the present
Application.

In preparing for your testimony herein, have you reviewed the Application
in the Rachei proceeding, the Application in the present proceeding and
the numerous documents, including confidential documents, produced by
FirstEnergy in the present matter?

Yes.

in your review of those documents, did you see any evidence that
FirstEnergy gave a thorough evaluation to the pros and cons of whether

the need for power in Middlefield as identified in the present application

{(K0445327.2) 12
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could be met by installation of a 138 kV fine from the Mayfield substation
to the Ruth substation or to a new substation located in the area of the
proposed Stacy substation?

No, [ saw no such evaluation.

Are you familiar with the Modifled Rachel Route?

Yes ] am,

What is the significance of the Modified Rachsl Route to the presant
Application?

The Modified Rachel route as approved and certificated by OPSB is
unigue amaong siting alternatives for a potential transmission line solution
to the energy delivery issues purported to exist in Middisfield in that (1) the
Modified Rachel route as certificated by OF'SB in 1997, fulfills axactly the
electrical need expressed in detail in the present Application, (2) the
Modified Rachsl route, as certificated by OPSB in 1997, is identified as the
optimal and preferred solution by Jim Sears in Exhibit ____, (CON220)
FirstEnergy's confidential “Middlefield Area Study”, {3) the Modified
Rachel Route was identified as an optimal solution in an April, 2006 study
performed for FirstEnergy by URS (alihough URS predicted it "might not
be possible” because the OPSB procass duration for that route {and oniy
for that route] was predicted to last 3 to 5 years because of community
oppaosition), all of which is shown in Exhibit ___, (CON249) another
confidential document praduced by FirstEnergy; (4) the Modified Rache!

route, as certificated by OPSB in 1997, utilizes a pre-existing civil corridor

{K0445327.2} 13
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for the majority of its length, (5) the Modified Rachel route, as certificated
by OPSB in 1897, is shorter than either of the routes proposed in the |
present Application, and (8} the Modified Rachel route, as certificated by
OPSB in 1997, has already been engineered, presented for application to
the OPSB, approved by the OPSB.

What about the fact that a portion of the Modified Rachel route is now
occupied by the bike path owned by the Geauga Park District?

Even though the existence of the bike path and its ownership by Geauga
Park District is claimed fo be an impediment, those identical factors
existed in 1997, since the properly was then owned by the Geauga
County Commissioners and the plans to construct a bike path on that
property not only had nearly been finalized, but also had been disclosed fo
and considered by OPSB before certificating that route.

What about FirstEnergy’s claim that the Geauga project is an entirely a
different project in an electrical sense than the Modified Rachel project?
Any claims by any party that the Modified Rachel route is substantially
different from the Geauga proposal ignores the fact that, from an electrical
standpoint, the solution achieved and the nesd met by the madified
Rachel Route are exactly the same as a solution achieved and the need
meft by the Preferred route and the Affernative route in the present case.
Do you have an opinion based upen a reasonable degree of engineering

certainty that from an electrical standpoint, the need met by the Rachel
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cerfificate is the same need met by the power line proposed in this
proceeding?

Yes, it is the same need being addressed and the same need is being
met. The only difference is the route being taken by the new 138 kV
trangmission line to accomplish that goal.

Have you reviewed the Application filed in the present matter, the
Application filed in the Rache! matier and the numerous documents
produced by FirstEnergy in this matter?

Yes.

In your review of those documents, did you see any suggestion that
FirstEnergy thoroughly evaluated the pres and cons of meeting the need
addressed herein through the use of the previously certificaied Rachel
Route or any reasonable modification thereof?

No. 1 saw no such through evaluation. However, the 2006 report by Jim
Sears makes if clear that from an engineering standpoint, FirstEnergy
believed that selution was the most optimum solution and a review of
other documents suggests that one of the primary reasons-for not using
the previously certificated route was FirstEnergy’s fear that obtaining
approval might take substantially longer than simply using a rural
agricultural route.

What is the route known as the “Ruth-Pinegrove Combination Route”?
The Ruth-Pinegrove combination route (RP) is unique among siting

alternatives for a pofential fransmission line solution to the energy delivery
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issues purported {o exist in Middfefield in that (1) the RP route is 100%
exclusively sited on pre-existing civil corridors, (2) a significant portion of
the RP route presently hosts 38 kV subfransmission circuits or distribution
voltage circuits, (3) the RP route is inarguably the shortest reasonable
route in terms of absolute distance, hence cumtiative land use and
environmental impact, possible to satisfy the electrical needs expressed in
the present Appiication, and (4) over 0% of the RP route has already
been engineered, presented for application to the OPSB and certificated
by the OPSB.

In your review of the documents related to this application, did you see
any evidence that FirstEnergy thoroughly evaluated the pros and cons of
whether the RF route could be utilized to meet the need for the 138 kV
transmission line proposed herein?

| do not believe that FirstEnergy’s legitimate evaluation of the route was
either thorough or in good faith. For example, in exploring the bike path
possibility, FirstEnergy insisted on placing its poles immediately adjacent
to the asphait path, even though the publicly owned right-of-way is 100
feet wide, and the poles could have been placed significantly away from
the bike path, similar to many other shared utility/recreational uses
throughout this state. While | am aware that FirstEnergy responded to a
staff interrogatory on the issue, | also do not befleve that FirstEnergy's
evaluation of this potential route was either thorough, accurate or in good

faith.

{KD445327.2} 16



366
367
368
369
370
N
372
373
374
375
376
377
378
379
380
381
382
383
384
385
386

387

Have you evaluated the possibility that the need for power in the
Middlefield area could be met utilizing a transmigsion line along the Siate
Route 11 corridor?

Yes, in a general sense.

Please describe that evaiuation.

The State Route 11 siting solution and variants thereof are highly
desirable siting altematives for a putential transmission fine solution to the
energy delivery issues purported fo exist in Middiefield in that (1) SR~1'1
routes are 100% exclusively sited on pre-existing civil corridors, (2) SR-11
is an enormous, multi-lane, limited access, wide median highway that
presents a pre-existing right-of-way intrusion of hundreds of feet upon
adjacent properties, and (3) SR-11 routes are consistent with FE's long
term vision for networking its 138 kV CEl and 89KV Ohio Edison systems,
as articulated in Exhibit ___ {(CON220).

In your review of the Application and various documents produced by
FirstEnergy, did you see any evidenca that FirstEnergy gave a thorough
evaluation of the pros and cons for whether the need for power in the
Middlefield area could be met by a 138 kV line in the State Route 11 area?
No, | saw no such thorough evaluation.

Have you evaluated the possibility that modifrcétioa to the Sanborn
substation could be utilized to meet the current need for power in the

Middlefield area?
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Yes, in a general sense, but FirstEnergy did not provide sufficient data to
perform & thorough evaluation of the specific calculations necessary to
reach a final conclusion on this issue.

What are the general parameters of a solution which would involve the
Sanborn substation?

The Sanborn substation presently contains three 40 MVA transformers,
although the Sanborn substation was built to accommodate four
transformers. One transformer bay at the Sanborn substation is currently
vacant. Adding a fourth transformer to the Sanborn substation would
increase the capacity of the facility by at least 40 MVA, or at feast 33%.
The descriptions of the 36 kV subtransmission circuiis between the
Sanborn substation and the load center area are inconsistent. The
Application states that two circuits, SN-18 and SN-19, each with a
capacity of 42.6 MVA, are available to move power from the Sanborn
substation to the load center area, while the confidential load flow
diagrams, show only one circuit, SN-18, available to move power from the
Sanborn substation to the load center area.

In your review of the documents related to the Rachel Application, the
present Application, and the additional documents produced by
FirsiEnergy, did you see any evidence that FirstEnergy thoroughiy
evaluated the potential Sanborn solution as a way to meet tha need for
power in Middlefield.

Yes, in fact FirstEnergy did perform such an evaluation.

{K0445327.3) 18
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Dr. Gaim, showing you what has been marked as Exhibit _____, can you
identify that document.

Yes, this is a letter written to the Ohio Power Siting Board by Gavin
Cunningham, an engineer for FirstEnergy and dated January 15, 1999.
Attached to that document is a document entitled “Rachel Alternative
Strategy Update.” In that document, FirstEnergy represented to the Chio
Power Siting Board that FirstEnergy no longer needed to build the Rachel
line because it had solved the need identified in the Rachel Application.
That need was, according to FirstEnergy, solved by the implementation of
a number of measures, including the instailation of voltage regulators
{which appear now io have been installed), the reconductoring of certain
36 kV circuits (some of which appears to have been commenced) and the
installation of a fourth fransformer at the Sanborn substation. FirstEnergy
represénted to the OPSB that taking these steps would make the system
adeguate to serve double the current load of 84 MVA through year 2028.

Thus, FirstEnergy has already studied the issue, and has representad the

Ohic Power Siting Board that the solution to the Middlefield problem Is the

installation of a transformer at the Sanborn substation.

Have you recently visited the Sanbomn substation?

-

Yes, it is located in an area not too far from my family farm and | visited it

earlier this month.
Was the fourth transformer ever installed.

No, the pad for the forth transformer remains empty,

[K0445327.2) 19
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Dr. Galm, hased upon your experience and training and your review of all
of the material related to this case, do you have an opinion to a
reasonable degree of engineering certainly as to where along the
Ashtabula to Mayfield Q1-CQ4 corridor a tap or ioop o remedy the
Middlefield powsr problem needs to be placed?

Yes. From an electrical engineering standpoint, it does not matter where
along that corridor a tap or loop is located. Simply put, it can be located
anywhere along the line and still provide the needed power to Middlefield
without adversely effecting the balance of the system,

Dr. Galm, please explain how you reached that conclusion.

Exhibit ____ (CON297) shows the number of watts flowing into and out of
various bus locations along Q3-AT-MF. These bus Jocations generally
represent the 138 kV buses associated with existing or planned
substations. Using simple calculations, the power capability from
Middlefield westbound is not exceeded for any connection location and the
power capability from Ashtabuia westbound is not exceedad for any
connection lacation.

Dr. Galm, is the electrical configuration for the Rachel substation the same

electrical configuration as the configuration for the Stacy substafion?

~ No. the substation that was planned for Rache! was a dual tapped

configuration and the substation planned for the Stacy substation in the

Geauga proposal is a looped configuration.
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Describe the difference between a tapped configuration and a looped
configuration.

For purposes of contingency planning and system operational versatility,
most substations are powered from two or more circuits at the substation
input voltage (that is the higher of the two voltages). Large substations
such as Chester the Mayfield substation in Chesterland connected fo eight
138 kV input circuits, two pet transformer. The existing Pinegrove and
proposed Rachel and Stacy substations are designed to aperate initially
as single transformer substations and all are connected to two input .1 38
kV circuits.

In the cases of Rachel and Pinegrove, the two 138 kV input circuits are
established by tapping the AT-MF-Q3 and AT-MF-Q4 circuits at the
connection point and running extensions of each tap to the Rachel or
Pinegrove substation. This arrangement allows the Rachel or Pinagrove
substation to be powered from either AT-MF-Q3 or AT-MF-Q4, and allows
for paraileling AT-MF-Q3 and AT-MF-Q4 when switching or for long term
operation from paralleled input circuits.

in the case of Stacy, the two 138 kV input circuits are established by
apening the AT-MF-Q3 circuit at the connection point and extending each
side of the open connection point to the Stacy substation. This creates a
loop structure, where one input of Stacy is connected to the Ashtabula
side of Q3 and becomes AT-ST-Q3 and one side of Stacy is connected to

the Mayfield side of Q3 and becomes MF-ST-Q3. This arrangement
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allows the Stacy substation to be powered from either AT-ST-Q3 or MF-
ST-Q3, and allows for paralieling AT-ST-Q3 or MF-ST-Q3 when switching
of for long term operation from paralieled input circuits.

Does the fact that the Rachel design involved a pair of tapped circuits and
the Geauga design involves a single loop circuit make the two proposais
fundamentally different?

No. Fundamentally, a pair of tapped circuits and a single looped circuit
achieve the same goal, which is to allow the substation to be powered
independently from one or both of two circuits. The design choice is made
hased on secondary faclors.

Is the Pinegrove exiension a tapped circuit or a looped circuit?

Pinegrove is a tapped circuit.

If FirstEnergy chose to use a looped circuit to solve the Middiefield
problem, does tha fa?t that Pinegrove is a tapped circuit preciude the use
of the suggested Pinegrove to Rachel route?

No. If it were desired to use the Pinegrove extension as a starting point
for a circuit pair to power another substation located further south, either 2
pair of tapped circuits connected to AT-MF-Q3 and AT-MF-Q4 or a looped
circuit connected to AT-MF-Q3 could be easily accommodated. For a pair
of tapped circuits connected to AT-MF-Q3 and AT-MF-Q4, the two 138 kV
circuits presently built along the B&O railroad grade from the AT-MF
comridor to Pinegrove would simply be extended south along the raitroad

grade or whatever path is desired. No changes to the existing circuit
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configuration would be required. For a looped circuit connected to AT-MF-
Q3 at Pinegrove, one additional 138 kV circuit would need to be built
betwean Pinegrove and the Pinegrove extension connection point. The
tap point at AT-MF-Q3 would be reconfigured from a tap to a loop, whers
cne side of the loop is the new circuit. From that reconfiguration, a looped
cirouit from AT-MF-Q3 would simply be an extension of the present Q3
circuit and the new circuit at Pinegrove south along the railread grade or
whatever path is desired.

Dr. Galm, explain, from the technical standpoint, why it doas not matter
where the tap for the new power line is located on the Ashtabula to
Mayfield line.

Exhibit _ (CON292), Exhibit _____ (CON293) and Exhibit ___ (CON294)
show the number of walts flowing into and out of varicus bus locations
along Q3-AT-MF for three contingency scenarios, as predicted by the
PSLF program, based on a model of the system. These bus locations
generally represent the 138 kV buses associated with existing or planned
substations. Exhibit _ (CON294) shows that under N-0 stimmer nosral
conditions, 49 MW will enter the Q3 circuit from Mayfield and 98 MW will
enter the Q3 circuit from Ashtabula, Of the 147 MW entering the Q3
circuit, 77 MW is consumed by the Stacy substation with 31 MW
cansumed at Pinegrove and 36 MW consumed at Sanbom. The 3 MW
difference befween the total power entering the Q3 circuit and the sum of

the three loads on the Q3 circuit represents the losses in the system. The
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power consumed by the Spruce, Leroy Center, and 02RA Q-3 buses (i.e.
the Rachel bus) negligible. Consequently, locating the new Stacy
connection to Q3 at Pinegrove, hetween Pinegrove and 02RA Q-3, at
02RA Q-3, between 02ZRA Q-3 and Laroy Center, at Leroy Center,
between Leroy Center and Spruce, at Spruce, between Spruce and
Sanborn, or af Sanbom neither increases nor decreases the loading on
any circuits east of Sanbormn or west of Pinegrove, nor does it change the
power entering the Q3 circuit from either direction. it is therefore clear that
the Stacy to Q3 connection may be located with equal efficacy anywhere
betweean and including Pinegrove and Sanbom under N-0 summer normal
conditions.

Does this remain the case even under the N-1 planning criteria?

Yes. Exhibit _ (CON203) shows that under N-1 summer normal
conditions with the Ashtabula side of the Q3 to Stacy connection cut of
service, 109 MW will enter the Q3 circuit from Mayfield and 48 MW will
enter the Q3 circuit from Ashtabula. With the Ashtabula side of the Q3 to
Stacy connection out of service, the 75 MW of power consumed by Stacy
is supplied by Mayfield. The power consumed by the Spruce, | eroy
Center, and 02RA Q-3 buses is negligible, thus locating the Stacy
connection fo Q3 at Pinegrove, betwsen Pinegrove and 02RA Q-3, at
02RA Q-3, between 02RA Q-3 and Leroy Center, at Leroy Center,
between Leroy Center and Spruce, at Spruce, between Spruce and

Sanborn, or at Sanbom neither increases nor decreases the loading on
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ahy circuits east of Sanbom or west of Pinegrove, nor does it change the
power entering the Q3 circuit from either direction. It is therefore clear that
the Stacy to Q3 connection may be located with equal efficacy anywhere
betwean and including Pinegrove and Sanborn under N-1 summer normal
conditions with the Ashtabula side of the Q3 to Stacy connection out of
service.

Is this also true if the Mayfield side of the Q-3 to Stacy connection is out of
service?

Yes. Exhibit _ (CON292) shows that under N-1 summer normal
conditions with the Mayfield side of the Q3 to Stacy connection out of
service, 30 MW will enter the Q3 circuit from Mayfield and 118 MW will
enter the Q3 circuit from Ashtabula. With Mayfield side of the Q3 to Stacy
connection out of service, the 76 MW of power cdnsumed by Stacy is
supplied by Ashtabufa. The power consumed by the Spruce, Leroy
Center, and 02RA Q-3 buses is negligible, thus locating the Stacy
connection to Q3 at Pinegrove, between Pinegrove and 02RA Q-3, at
02RA Q-3, between 02RA Q-3 and Leroy Center, at Leroy Center,
hetween Leroy Center and Spruce, at Spruce, between Spruce and
Sanborn, or at Sanborn neither increases nor decreases tha loading on
any circuits east of Sanborn or west of Pinegrove, nor does it change the
power entering the Q3 circuit from either direction. it is therefore clear that
the Stacy to Q3 connection may be located with equal sfficacy anywhere

between and including Pinegrove and Sanbom under N-1 summer notmal
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conditions with the Mayfield side of the Q3 to Stacy connection out of
service.

Is it possible that the Q3 fo Stacy connection could be located east of the
Sanborn bus?

It is possible that the Q3 to Stacy connection could be focated east of
Sanborn, however the modeling and simulation study results presented in
Exhibit _ (CON292) through Exhibit _ (CON294) are insufficient to make
that determination.

Dr. Galm, based upon your review of the documents and data produced
by FirstEnergy, do you have an opinion, to a reasonable degree of
engineering certainty as to where the Q3 connection to Stacy can be
located along the 138 kV line that runs from Ashtabula to Mayfield?

\'fes. Based upon the analysis about which | just tesiified, which is based
upon the decuments and data provided by FirstEnergy, it is clear that the
Q3 to Stacy connection can be located with equal efficacy anywhere
between and including Pinegrove and Sanborn under summer normal
conditions at NERC A or B contingency categories.

Dr. Galm, are you aware that FirstEnergy has filed with the OPSB in this
proceeding a numher of documents “under seal™?

Yes, | am aware of that and | am also aware that we were unable to see
any of these documents untif about one month ago, because FirstEnergy

insisted on protracted negotiations regarding a confidentiality order and
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demanded CARE stipuiate to absurd terms. Even then, not all information
was produced without delay.

Describe the information and documents that were filed under seal in this
proceeding.

There are two CD-roms contaiﬁing substantial data. Most of the data,
although viewable in & word processing program, is not usable without
access to a proprietary program which is apparently avéilable to OPSB
and FirstEnergy, bﬁt which és not available to thé generél public. In
addition, there were several significant detailed technical drawings which
depicted and articulated much of that dafa.

Dr. Galm, please review the following Exhibits and identify whether these
are the drawings you referenced which have been filed under seal: Exhibit
___ (CON297), Exhibit ___ (CON298), Exhibit ____ (CON299), Exhibit
____ {CON300), Exhibit _____ (CON280), Exhibit ____ (CON285), Exhibit
_____(CON2g1)and Exhibit ____ (CON286). |

Yes. These are the key diagrams and drawings containing the data upon
which | relied in order to determine the need issues, the availabifity of
alternate routes an the accuracy of certain stafements made by
FirstEnergy.

Please describe why the documents filed under seal, which | will refer to
as the “sealed documents” were important to your understanding and

analysis of the application.
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The sealed documents, in particular the base case load flow diagrams, are
essential fo evaluating the range of locations along the Q3-AT-MF circuit
where a connection can be made to the proposed substation. The base
case load flow diagrams are essential to evaluating the range of locations
within the existing 36 kV system where a proposed substation could be
located. Knowledge of the geographic ranges for the proposed system
components is required to successfully argue against the proposed
locations.

The load flow diagrams further permit verification of the location and
magnitude of the 36 kV system loads and the system voitage at the loads
and system busses. Knowledge of the 36 kV system load structure is
essential o verifying the need for the proposed subsiation.

Were you able, as an electrical engineering expert, 10 determine the
accuracy of FirstEnergy’s claims that Geauga was different from Rachel
without examining the sealed documents and the information and data
contained therein?

No.

Why would it be important for CARE to have this data more than a month
before the adjudicatory hearing?

CARE has been actively opposing this project, since its inception, and has
been baitling public relations wars with FirstEnergy with many of the
communities involved. Indeed, it can be seen that many communities filed

conflicting resolutions bath opposing and supporting the projects, based in
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part upon information they were told first by CARE and later by
FirstEnergy. The sealed documents provide the proof that the present
project was conceived to address the same electrical need as the Rachel
project. Without the sealed documents, one can only speculate or rely on
the vague descriptions in the Geauga and Rachel Applications o
challenge the claimed difference between Geauga and Rachel.

FE has vigorously asserted that the pmject is needed with extreme
urgency, that the proposed substation location and transmission line
route(s) are the only viable solutions, and that the present project
addresses entirely different needs than those addressed by Rachel.
Without the data in the sealed documents, communities and their leaders
are left to accept FE's PR at face value. Had the sealed documents been
publicly available from the start, communities and their leaders could have
learned and understood the facts of the situation, allowing them to make
more informed and better policy decisions. Indeed, even now, whén we
have learned important information from the sealed documents, CARE is
prehibited from rebutting FirstEnergy’s representations to those
communities bacause of the stringent terms of the confidentiality
agreement, and its prohibition against use of that data in any forum, even
where it is to correct misrepresentations by FirstEnergy.

Dr. Galm, please explain why not having the PSLF data contained in the

information filed under seal is important.
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The PSLF data provided by the applicants consists of 36 kV studies and
138 KV studies. The 138 kV studies represent 70,122 kB of data for which
only the raw binary files were provided, in addition to certain drawings.
The 36 kV studies represent 175,104 kB of raw binary data. The 36 kV
studies represent 130 pages (930 kBj of numerical output for the before-
project case and 138 pages (855 kB) of numerical output for the after-
project case. An additional 78 pages (658 kB) of numerical data describes
the base and contingency results for the system elements.

The binary files provide little useful information, since they are intended to
be used by the PSLF program, which is apparently avallable to not only
FirstEnergy, but alsa to OPSB as factfinder herein. By not having access
to that analytical tool, any by allowing FirstEnergy to rely on certain results
produced by that analytical tool, CARE and the pubfic in general are
deprived of the opportunity to evaluate fully FirstEnergy's. contentions.
That being said, the previously identified exhibits that were filed under
seal, in particular the summary documents, are important in that they
present system conditions for nodes that aré vutside of the scope of the
drawings. This information allows improved understanding of the overall
system condition. Not having this information until just before the
adjudicatory hearing made it extremely difficult for CARE to assemble and
present its case. |

Dr. Galm, does the Rachel project appear on any of the sealed documents

in the Geauga case?
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683 A, In the 138 kV studies, a bus named “02RA” is identified in muliiple PSLF

684 output files as a simulation node. A bus with this reference designator is
685 shown on the 138 kV lead flow diagram Exhibit _ (CON292). Although the
686 bus shown in 138 kV load flow diagrams Exhibit _ (CON292) is not labeled
687 with a name in the manner of the Pinegrove or Leroy Center busses, its
688 location along circuit Q3 is consistent with the location of the certificated
689 Rachel substation.

690 Q.  If FirstEnergy has abandoned the Rachel project and does not plan to
691 build that line, why would it leave the Rachel bus in its models?

692 A I have no idea.

693 Q. Based upon the information in the sealed documents, what is the ioial
694 load on the Stacy subdivigion?

695 A, Exhibit _(CON291) shows the total load on the Stacy substation as 73
696 MW,

697 Q. Do the documents show the curent total load going to Middiefield?

698 A. Yes. Exhibit  (CON290) shows the base case 36 kV system load flow.

699 Exhibit _ {CON220) shows power flow into the Middlefield area on 38 kV
700 circuits MF-20 (18 MW), MF-21 (17 MW) and MF-22 (11 MwW), for a total
701 of 46 MW.

702 Q.  Why is this not the 73 MW load projected for Stacy?
703 A Of the 73 MW projected load for Stacy, approximately 30 MW is being

704 used to power loads that are not located in Middlefield.
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Are there any specific inaccuracies of the load data about which you are
aware?

Yes, the load data contains sigﬁiﬁcant loads for both Johnson Rubber (3
MW) and Geauga Industries (1 MW). Both of these businesées have filed
for bankruptcy, and neither is actively engaged in manufacturing.
Therefore of the 46 MW shown geing to Middlefield, 4 MW of that amount
is no longer operational.

Arg you aware of any new businesses in Middlefield with substantial
glectrical loads since the Application was filed?

No.

So based upon FirstEnergy’s documents and these developments, what is
the actual total load FirstEnergy shows going to Middlefield?

42 MW,

Did the sealed documenis reveal any oiher information relating to
FirstEnergy's claim that there is an immediate and urgent need for this
project.

Yes. The sealed dotuments demonstrate that although a need may exist,
it is neither urgent nor immediate. In fact, a careful analysis of the sealed
documents demonstrates that certain loads have been shifted to maximize
the impression that a need exists. The load on MF-21 iz reduced from 24
MW to 2 MW by the addition of the Stacy substation. The load on MF-22
is reduced from 37 MW to 8 MW by the addition of the Stacy substation.

The load on SN-18 is reduced from 15 MW to 5 MW by the addition of the
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728 Stacy substation, These large reductions in circuit loading imply that the

729 distribution of loads within the 36 kV system is initially shifted heavily away
730 from Mayfield and Sanbom, to Stacy, causing Stacy to model as initially
731 highly loaded (73 MW / 80 MW = 91%). Initial high load for Stacy implies
732 an urgent need for construction of Stacy. In reality, a circuit configuration
733 that yields a balanced distribution of loads would not cause Stacy to mode!
734 initially as highly loaded, thus not as urgently needed. The apparent

735 urgent need for Stacy is therefore more the result of the circuit

736 configuration chosen, rather than genuine lack of capacity in the existing
737 306 KV systemn.
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