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EXECUTIVE SUMMARY

The estimated budgetary cost for the project, as presently defined by the Village, is $2,257,000. This roughly
compares to the amount of $2,750,000 for the original project scope. The original project scope is Alternative
2a in the Budgetary Cost chapter and included the following:

= Arevised site layout that facilitates construction and maintenance and includes secondary containment
for transformer oil

= Two new transformers with mineral oil and automatic load tap changers (LTCs)

Two new 34.5 kV, vacuum type, circuit breakers
= New indoor metal-clad switchgear with one breaker per vertical section (1-high switchgear)

= A masonry control building.

Costs were developed for various alternatives, including:

" Retaining existing site layout (Alternative 1, $2,630,000)

Switchgear with two breakers per vertical section (Alternative2b, $2,680,000)

A factory fabricated E-Building in lieu of a masonry building (Credit of $43,000)

Voltage regulators in lieu of automatic load tap changers (Additional cost of ($9,000)

Biodegradable oil in lieu of mineral oil(Additional cost of $50,000)

On February 15, 2013, the Village requested that the project scope be revised to delete the replacement of the
south (Dresser-Rand) transformer. A subsequent constructability review indicated that replacement of the
following equipment associated with the Dresser-Rand transformer should also be deleted from the project:
transformer foundation, oil circuit breaker and voltage regulators. It is anticipated that the existing Dresser-
Rand transformer could be reconnected, via underground cables, to supply the new switchgear, since
replacement of the existing switchgear is a major goal of this project.

The construction cost estimate breakdown that was submitted with the draft of this report has been modified to
include an additional cost column that addresses the village requested changes. These changes are as follows:

= Use of a factory fabricated "e-building" rather than a field constructed masonry building.

= Use of three individual voltage regulators in the new bay, rather than a transformer automatic load tap
changer (LTC)

= Deletion of costs associated with the replacement of the Dress-Rand transformer and related work,

= Engineering fees has been changed to more closely reflect the scope of engineering services appropriate
for this project.

= A contingency line has been added since only conceptual design has been completed to date and since
construction prices may vary substantially with commodity prices and contractor's work loads.
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The estimated project cost, including a 10% contingency, for the project scope and options selected by the
Village is about $2,257,000. The following sections of this report describe the project in more detail and provide
a solid basis for final design.

BACKGROUND

2.1

2.2

GENERAL

The Village of Wellsville electric system includes three substations:

= The Niles Hill (or E.]. Rowe) 115 kV supply substation
= The State Street 4.16 kV distribution substation
= The Vossler Road (or].L. Moore or Worthington) 4.16 kV distribution substation

This project addresses work at the Vossler Rd. Substation.

EXISTING SUBSTATION

The existing substation was constructed in 1969 to meet the power requirements of Worthington
Corporation and to support general load growth in the franchise area of the Village electric system. The
substation has been known by various names, including the Vossler Road Substation, ].L. Moore
Substation, and Worthington Substation. The Worthington Corporation facility that was supplied by the
substation is now owned by the Dresser-Rand Corporation.

The initial substation included a single power transformer and did not include any voltage regulation. A
second transformer was added in 1973 to provide backup capability in the event the original

transformer required maintenance or failed. The original transformer did fail and was replaced in 1996.
A three-phase regulator to provide voltage regulation on circuits supplying Village electric system loads

was installed sometime after 1974. Selected ratings for the existing substation are as follows:

South Bay North Bay

Supply Voltage 34.5 kV 34.5 kV
Secondary Voltage 4.16 kV 4.16 kV
Primary Protection-Oil Circuit Breaker
Manufacturer Westinghouse Westinghouse
Approx date of manufacture 1969 1974
Type 345GS1500 345GS1500
Current rating 1200 A 1200 A

Protective Relays

CO Overcurrent & RC Reclosing

CO Overcurrent & RC Reclosing

Transformer
Manufacturer Cooper Westinghouse
Approx date of manufacture 1996 1970
Base Power Rating 5,000 kVA 5,000 kVA
Maximum Power Rating 7,000 kVA 7,000 kVA
Voltage Regulator None
Manufacturer NA General Electric
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South Bay North Bay

Base Power Rating NA 600 kVA (800 A)
Metal-Clad Switchgear

Manufacturer General Electric General Electric

Approx date of manufacture 1969 1974

Voltage Rating 4.76 kv 4.76 kV

Main/Tie Breaker Current Rating 2000 A 2000 A

Feeder Breaker Current Rating 1200 A 1200 A

Design life for substation equipment is in the order of 30 years. Most substation equipment has now
been in service from to 39 to 44 years. Most equipment is presently in serviceable condition, however
settlement of the switchgear foundation installed in 1974 has occurred. This has caused serious damage
to the equipment and results in both reliability and safety concerns. Protective relaying located in the oil
circuit breakers and in the switchgear is obsolete.

2.3 PROJECT DESCRIPTION

2.3.1 General

The primary driving force for the project is to replace the existing metal-clad switchgear. Based
on discussions held on August 10, the project is also to upgrade and extend the life of other
substation equipment. The project, as originally defined by the Village, is to include replacing
34.5 KV circuit breakers, replacing power transformers, and providing voltage regulation on all
buses.

2.3.2 34.5 kV Circuit Breakers

Existing circuit breakers are oil-filled and have substantially exceeded their design lives. The
existing oil circuit breakers are obsolete and no longer available. Current 34.5 kV breaker
designs use either SF6 gas or vacuum style breakers. Either design eliminates the potential for
environmental contamination due to oil spills. The Village has indicated that vacuum type
breakers are preferred.

2.3.3 Transformers
The Village had originally indicated that both existing transformers should be replaced as part of
the project and that voltage regulation should be provided for the 4.16 kV bus. However, due to
budget limitations, the project scope has been reduced to include the replacement of only one
34.5 KV circuit breaker and transformer. The desired rating of each transformer, based on
Dresser-Rand load projections and estimated load growth within the Village, is about 8,400 kVA.
There are various means of obtaining this rating and detailed transformer ratings will need to
be determined during final design. Niagara Transformer Corporation is one of the primary
manufacturers of transformers in this size and voltage range. Niagara has indicated that it can
supply a transformer rated 8400 kVA, but detailed ratings would not necessarily be the same as
the ratings of the transformer at the Village's State St substation. Based on discussions with the
Village, the following options for transformers were to be considered.

3 | FINAL : March 17, 2013
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= Mineral Oil vs. Biodegradable Fluid (such as Cooper/Cargill FR3) for transformer
insulating fluid

= Transformers with integral automatic load tap changers vs. stand-alone voltage
regulators, for voltage regulation.

= After review of the draft version of this report, the Village has elected to purchase a
transformer containing mineral oil and to purchase stand-alone voltage regulators.

2.3.4 Metal-Clad Switchgear
The Village initially indicated that a masonry building similar to that at its State Street
Substation was desired. Based on discussions with Jon Tucker and the Village, it was determined
than a factory fabricated switchgear building (sometimes called an E-Building, Pre-engineered
Building, Power Center, or Power Control Complex) should also be considered. Old-fashioned
sheltered-aisle switchgear is not desired due to maintenance, life, and energy efficiency
concerns. After review of the draft version of this report, the Village has elected to proceed with
a factory fabricated switchgear building.

Revenue metering for Dresser Rand is located within the existing metal-clad switchgear. The
project must address Dresser-Rand revenue metering, but the entire metering installation does
not necessarily need to be within the new switchgear or building.

24 ENGINEERING AUTHORIZATION

A budgetary cost estimate for the substation upgrades is needed in order to complete a rate study that
is presently in progress. The following documents describe the engineering services to be provided in
support of this budgetary estimate.

Purchase Order Acknowledgement dated August 3, 2012
Purchase Order 0403 dated July 5, 2012

Village -email of July 17, 2012 regarding project responsibilities
= Jon Tucker's discussion points of August 7, 2012 and meeting on August 10, 2012

The services included developing a conceptual basis of design as well as identifying and evaluating
design alternatives that might substantially impact project costs.

PROJECT ALTERNATIVES

3.1 GENERAL

The original substation was designed as small, low cost, substation primarily to supply power to
Worthington Corporation. Much has changed since the substation was designed over 40 years ago.
There is now a much higher emphasis on power reliability, power quality, maintainability, operational
safety, construction safety, and environmental impacts. Two overall conceptual alternatives have been
considered to address these changes:

4 | FINAL : March 17, 2013
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= Alternative 1: a basic design that attempts to minimize disturbance to the site and reuse
as much of the existing foundations as possible.

= Alternative 2: Site layout upgrade to address the increased emphasis on reliability and
safety.

These alternatives are discussed in sections 3.2 and 3.3. Sub-alternatives and other design
considerations are discussed in the following sections:

3.4 Transformer and Voltage Regulation Alternatives
3.5 Mineral Oil vs. Biodegradable Fluid
3.6 Dresser Rand Metering
3.7 Distribution Feeder Configuration
3.2 ALTERNATIVE 1 - EQUIPMENT REPLACEMENT

This alternative attempts to reuse the existing 34.5 kV structure, 34.5 kV oil circuit breaker foundations,
and transformer foundations. It appears that this alternative is feasible, but space is very limited and
feasibility cannot be confirmed until final design is substantially complete.

Considerations regarding this alternative include:

= Space between the 34.5 kV structure, 34.5 KV circuit breakers, and each 34.5 kV
transformer is extremely limited. There is a reasonably high probability that the present
surge arrester support steel on the existing 34.5 kV structure will need to be raised to
permit full access to the controls and mechanism on a modern vacuum breaker. This work
is easily done while de-energized, but presents a challenge if outages must be of short
duration or are prohibited altogether. See Figure E1 and photos below.

= Space between the north and south transformers is very limited. The existing Cooper
transformer appears to use an inexpensive and less reliable rectangular winding design
that results in a relatively small tank size. It appears that a more reliable circular core
transformer may fit in the available space, but there may not be sufficient space for a
circular core transformer with an automatic load tap changer. Alternative 1 might require
the use of stand-alone voltage regulators, if there is not sufficient space for transformers
with automatic load tap changers

= Even if new transformers will fit in the available space, transformers will be very close to
one another. A catastrophic transformer failure would almost assuredly damage the
adjacent transformer. Construction will be difficult due to need to work close to energized
equipment.
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= Secondary containment for transformer oil would be difficult to provide. Secondary
containment is recommended, but not presently required, for new transformer
installations. Lack of space prohibits use of most common containment designs. A drip-
pan type design with drainage to a buried tank might be feasible, but is not a preferred
design.

= Design and construction will be complicated by the outage, coordination, and safety issues
related to work in close proximity to existing energized equipment.

3.3 ALTERNATIVE 2 - EQUIPMENT REPLACEMENT & SITE UPGRADE

This alternative creates a new north bay between the existing north transformer and the existing control
building. See Figures E2 and E3. The new north bay and new switchgear may be constructed and
energized without requiring an outage to either of the existing transformers. All existing feeders would
be transferred to the new transformer and switchgear before upgrading existing equipment.

The existing north transformer, voltage regulator, and metal-clad switchgear would be de-energized,
but remain in place, while the new south bay is being constructed. This will provide emergency backup
throughout most of the construction period. The existing north transformer, voltage regulator, and
existing switchgear would be permanently de-energized and removed once the new south transformer
is placed on its pad.

Potential site layouts are shown in Figures E2 and E3. A new 34.5 kV tap pole and a new 34.5 kV dead-
end steel structure will be required. There is just sufficient space between the existing meter building
and existing structure to construct a structure with standard recommended electrical clearances for
34.5 kV conductors. However, removing the existing meter building would allow a slightly wider
structure. This would allow greater electrical clearances and decrease the possibility of bird or rodent
initiated faults.

Alternative 2 allows for secondary containment for transformer oil and for voltage regulator oil, if
regulators are used. Either one or two sumps with manually controlled electric pumps would be
provided to remove accumulated rain water. Costs for a concrete style, stone-filled, secondary
containment system are included in the cost estimates. However, containment is not presently an
absolute DEC or EPA requirement.

Alternative 2 provides additional space between the substation fence and Vossler Road. This will allow
for additional landscaping and/or an architectural fence or visual barrier.

Alternative 2 allows for two different control building orientations. Either orientation is technically
feasible and similar in cost, so orientation is mainly a matter of Village preference and possibly local
zoning laws. Both orientations appear to require the relocation of the existing 34.5 kV line. The Village
has indicated that it prefers the East-West orientation shown in figure E-3.

3.4 TRANSFORMER AND VOLTAGE REGULATION ALTERNATIVES

3.4.1 Alternatives Considered
= Transformers with integral automatic load tap changers

= Transformers with separately mounted voltage regulators

® Transformers with mineral oil
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= Transformers with biodegradable fluid

3.4.2 Automatic Load Tap Changers vs. Voltage Regulators

Voltage regulation may be provided by either automatic load tap changers (LTCs) integral to
transformers or by voltage regulators mounted separately from the transformer. O'Brien & Gere has
been unable to find a manufacturer willing to quote a price for a three-phase voltage regulator of the
required size and voltage. Conceptual design and pricing was therefore based on three single-phase
regulators with a steel structure for supporting cables and by-pass switches.

75% or more of modern installations use automatic load tap changers for the following reasons:

= Installation simplicity: A transformer with an automatic load tap changer is one device. A
voltage regulator installation requires three regulators, five foundations (one per
regulator plus two for the structure), additional oil containment, 3 regulator controllers, a
cable riser structure, and a by-pass switch structure.

= Design and construction complexity: an installation using transformers with automatic
load tap changers is much easier to design and install

= Aesthetics and real estate: A transformer with an automatic load tap changer takes up less
space and is more aesthetically pleasing than an installation using regulators

= Reliability: An installation using voltage regulators has more connections and is prone to
faults caused by weather or animals. But see advantages of voltage regulators below.

= Safety: Voltage regulator installations have exposed energized components that are within
6 feet of the regulator base. Special bases are required to meet Safety Code clearance
requirements.

= Costs: Initial capital cost of voltage regulator installations is usually higher and on-going
maintenance costs are higher. Jon Tucker has advised that voltage regulators have
required an unexpected amount of maintenance. The project cost estimate shows a
capital cost premium of about $8,500 for a voltage regulator installation. Operational,
maintenance and design costs may result in a differential owning cost that is $30,000 to
$50,000 higher for the voltage regulators.

Installations using voltage regulators have two major advantages over transformers with automatic
load tap changers:

= Regulation is provided on a per-phase basis.

= Automatic load tap changer failures are the most common cause of transformer failures. A
power transformer without an automatic load tap changer is more reliable. A failure of a
voltage regulator does not necessarily result in a loss of load. Since the Village's 34.5 kV
system is a regulated system, voltage regulator by-pass switches may be used to by-pass a
failed regulator.

[T T
5 kV Voltage Regulators : -
Transformer with Automatic Load

Tap Changer
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3.5 MINERAL OIL VS. BIODEGRADABLE FLUID

Transformer main tanks may be filled with either mineral oil or a biodegradable fluid. In either case, the
oil or fluid provides both insulation and cooling. Mineral oil has been used in transformers since the
reign of Thomas Edison and George Westinghouse. Biodegradable fluids were first placed in commercial
use in 1996. Biodegradable fluids are now common in distribution pole-top and pad-mounted
transformers. Biodegradable fluids were developed by Cooper Power. Cooper designates its
biodegradable fluid as FR3. In 2012, ABB announced the availability of BioTemp: its version of a
biodegradable fluid.

Advantages of biodegradable fluid, compared to mineral oil, generally include the following:

= Resistance to fire (FM non-flammable listing, high flash point and high fire point)
= Lower smoke production in event of fire
= Biodegradable, food grade, renewable
= Non-toxic
= Recyclable
= Improved insulation capabilities
= Longer life expectancy of paper insulation
Disadvantages of biodegradable fluid include:
= Higher transformer operating temperature (or larger radiators)
= Not suitable for use where fluid is exposed to air (due to degradation from oxygen)
= Not suitable for applications involving contact movement (due to higher viscosity)

= No present basis for interpreting the meaning of the gas ratios obtained from dissolved gas
tests

= Cost: FR3 cost $5.00 to $8.00 more per gallon. It is expected that transformers for this project
would contain 2,500 to 3,500 gallons each.

No manufacturer provided estimating prices showing comparative prices for mineral oil and FR3 filled
transformers. Comparative prices in the cost estimate are based on 3,100 gallons at $8.00/gallon.
Transformer cost should be equivalent, if it is assumed that the longer insulation life resulting from use
of a biodegradable fluid off-sets the higher temperature resulting from use of a biodegradable fluid.

3.6 DRESSER RAND SERVICE

3.6.1 Existing Service

Dresser Rand is currently supplied by two overhead circuits that are dedicated to Dresser Rand. Both
circuits are connected to bus A (the south/west bus), which is supplied from a Cooper 3Phase
transformer rated 5000/5600 kVA, OA/FA, 55 degrees C and 6250/7000 kVA, OA/FA, 65 degrees C.
There is no voltage regulation at 4160 volts, although a small capacitor bank is connected the north/east
circuit near the Dresser Rand property line. Both circuits are supported by common poles and
crossarms. Total length of the overhead line is about 1100 feet. It appears that loads are located at
multiple points along the line.
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3.6.2 Existing Revenue Metering

Revenue metering for Dresser Rand is provided by instrument transformers and meters located at the
Vossler Rd Substation. Details for the current metering installation were not field verified for this initial
investigation, but, based on O'Brien & Gere's documentation from 1973, meters are supplied from
outdoor Westinghouse PTOM 2400/4160Y voltage transformers and switchgear mounted General
Electric JCS-H, 600/5 current transformers.

Accuracy data for the existing General Electric JCS-H current transformers cannot be located. The last
character of General Electric's style number (H) generally refers to the CT voltage class. Switchgear
bushing mounted current transformers are generally rated 600 volts. If it is assumed that accuracy
classification of the exiting CTs is the same as a modern 600 volt GE JCS-0 CT, then the existing CTs have
a rated metering accuracy classification of 0.3 for burdens of B-0.1, B-0.2, and B-0.5. It is likely that the
burden (resistance of wiring, meters, and electromechanical relays) on existing CTs exceeds B-0.5.
Therefore, the existing CTs, with present loads, probably do not provide an ANSI 0.3 (0.3%) metering
accuracy.

3.6.3 Proposed Revenue Metering

For a customer taking primary service, such as Dresser Rand, many utilities would provide revenue
metering via a stand-alone pole or pad-mounted metering installation located at the property line.
Revenue meters and accessories would typically be located outdoors or within an outdoor cabinet.
However, the Village has indicated that meters must be indoors. Options for metering installations that
can accommodate indoor meters include:

= Construction of new metering installation at the Dresser Rand property line. The
installation would include pole-mounted instrumented transformers and a new walk-in
building at the property line to house meters. This would be costly and not particularly
aesthetic.

= [Installation of pole-mounted instrument transformers at the property line and
installation of meters within the Vossler Rd Substation. Meter secondary wiring would
have to cross Vossler Road. Crossing public roads with metering wiring is not desirable
and the distance would negatively impact metering accuracy.

= [Installation of pole-mounted instrument transformers on the substation site. Available
space, aesthetics, and distribution switching considerations make this undesirable.

= [nstallation of pad-mounted instrument transformers at the substation site. This would be
costly and the additional 5 kV cable and terminations may adversely impact reliability.

= Installation of instrument transformers within the switchgear. This would be the least
expensive option, if the switchgear can readily accommodate transformers of the required
accuracy and if the installation can be made flexible enough to accommodate initial and
future Dresser Rand services.

Investigation has shown that instrument transformers for revenue metering may be mounted within
standard switchgear units. The investigation indicated that:

= Standard switchgear mounted voltage transformers have sufficient accuracy for use in
metering circuits. Accuracy is usually an issue only when a substantial number of devices
are connected to the same set of VTs, which should not be the case in this project.

= Up to four (per phase) GE/ITI model 780 current transformer will fit on the bushings of
standard, modern, metal-clad switchgear. These CTs are dual rated for either metering or
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relay use. Relay accuracy is C200. Metering accuracy is class 0.3 at burdens onB-0.1, B-0.2,
B-0.5, B-0.9, and B-1.8.

= Preliminary design requires two CTs per phase for relaying purposes, so sufficient space is
available for one set of CTs dedicated to metering on each breaker. There would also be
space for one additional set of CTs.

= With the low burdens of modern meters and microprocessor based relays, it may be
feasible to use the same CTs for both metering and relaying. This may be investigated
further in final design and could result in a minor cost savings.

3.7 FEEDER CONFIGURATION

3.7.1 Dresser Rand Feeders

It is anticipated that two breakers within the metal-clad switchgear will initially be dedicated to Dresser
Rand. There is a possibility that Dresser Rand load may exceed the capability of one circuit and that a
third circuit may eventually be needed for reliability purposes. This possibility appears to be low and
substantial capital expenditures to support a third circuit cannot be justified at this time.

Because Dresser Rand revenue metering will be located within the substation, all circuits that supply, or
may supply Dresser Rand will need to be dedicated to Dresser Rand. For consistency and future
flexibility, the cost estimate assumes that every switchgear circuit breaker will have a set of CTs
dedicated to revenue metering. Future changes in circuit configurations may require reconnection of
metering current or voltage circuits, which should be a relatively minor cost.

3.7.2 System Grounding and Back-up Capability

The substation was originally designed to supply Dresser Rand. The south/west part of the substation
was designed to meet Dresser Rand's requirements. This included an industrial style, resistance
grounded electric service. A substation addition to supply other Village loads was designed shortly after
initial substation design was completed. The north/east part of the substation was designed to meet the
requirements of other Village loads. This included a utility style, solidly grounded electric supply. Since
the Dresser Rand electric service was not solidly grounded, the south/west and north/east parts of the
substation had to operate as two separate substations. This meant that the Dresser Rand transformer
could not supply Village loads and the Village transformer could not supply Dresser Rand.

The Dresser Rand service was subsequently converted to a solidly grounded system that was compatible
with the circuits supplying Village loads. There is no longer an absolute requirement to segregate
Dresser Rand from other Village loads.

3.7.3 Bus Connections

Supplying all Village loads from one bus and Dresser Rand from the other bus makes it difficult to
perform maintenance on either bus. Outages or reconfiguration of the distribution system are required
in order to perform substation maintenance. It would generally be preferable to supply one Village
circuit and one Dresser Rand circuit from the south/west bus and the other Village and Dresser Rand
circuit from the north/east bus. The desirability of reconfiguring the substation circuits should be
confirmed during final design. Among final design considerations:
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= Does Dresser Rand have any large motors, furnaces, or other loads that may cause
objectionable flicker to other residential or commercial customers?

= How is load at Dresser Rand allocated between the two feeders? Is paralleling of the two
feeders at Dresser Rand possible or permitted?

= Are normal operating voltages on Bus A and bus B similar and acceptable for supplying
either Dresser Rand or other Village Loads?

= What is the frequency of faults on Village circuits? A fault on a Village circuit should not
result in an outage to Dresser Rand, but momentary voltage dips occur during faults. Such
voltage dips are more pronounced at the secondary of the transformer supplying the fault.
Dresser Rand may see more momentary voltage dips if it is supplied from the same
transformer that supplies other Village loads.

= What are present and future options if voltage regulation for the Dresser-Rand
transformer is not installed as part of this project?

3.8 1-HIGH VS. 2-HIGH SWITCHGEAR

Modern metal-clad switchgear with vacuum circuit breakers allows for mounting breakers in a 2-high
configuration. Each 36 inch wide vertical section may contain two circuit breakers: one in an upper
compartment and one in lower compartment. Switchgear manufactured prior to the mid 1970's could
only accommodate one breaker per vertical section.

Advantages of 2-high construction include:

= Less floor space required
= Fewer vertical sections
= Lower cost
Disadvantages of 2-high construction include:
= Limited space for incoming conduits
= Limited space for terminating cable
= Limited space for protective relays
= Special cart required to remove upper breaker

= Inability to use infrared thermal imaging windows in cable termination
compartments

= Multiple circuits share the cable termination compartment

The majority of O'Brien & Gere's electric utility clients prefer a 1-high breaker design that has only one
breaker per vertical section. The majority of O'Brien & Gere's commercial and industrial clients prefer a
2-high breaker design. Where space and budget permits, O'Brien & Gere believes that the 1-high design
is preferable since it may provide higher reliability and greater safety. The cost estimate indicates that 1-
high switchgear may increase project costs by about $72,000 as a result of higher equipment and
building costs.
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3.9 TRANSFORMER STORAGE YARD

The Village indicated that the project should include space for a storage facility for indoor storage of
pole and pad-mounted transformers and other equipment. The site is relatively large and can readily
accommodate a reasonable size storage facility. None of the alternatives considered should have any
substantial impact on storage yard options. It is anticipated that the storage yard would be to the north
or west of the new control building.

BUDGETARY COSTS

Detailed itemized budgetary costs are shown in the construction cost estimate breakdown and metal-clad
switchgear cost estimates in the appendices. Costs for metal-clad switchgear, 34.5 kV breakers, transformers,
and voltage regulators were based on preliminary quotations solicited from equipment suppliers. Costs are
summarized below.

Alternative 1-Replace In-Kind

(1-High Swgr, Masonry Bldg, LTC, Mineral Qil) 22,630,000
Alternative 2a

(1-High Swgr, Masonry Bldg, LTC, Mineral Oil) 22,750,000
Alternative 2b

2,680,000

(2-High Swgr, Masonry Bldg, LTC, Mineral Oil) »2,680,
Options

E-Building in lieu of masonry building ($43,000)
Voltage Regulators in lieu of LTCs $9,000

FR3 in lieu of mineral oil $50,000

Costs include an allowance for a site topographic survey, geotechnical investigation (boring samples), and
engineering. Engineering fees are based on preliminary discussions regarding scope of services appropriate to
this project.

See the executive summary for the total cost of options selected by the Village.
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Figure E1
Existing Plan

Figure E2

Proposed Plan

Control Building Oriented
North-South

Figure E3

Proposed Plan

Control Building Oriented
East-West
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Received:

03/04/2014

Equipment Cost Estimate

1-High Metal-Clad Switchgear
Village of Wellsville

Vossler Rd. Substation Upgrades

Item Description Quantity Unit Total
Price Price
Breaker Units -1000 MVA (37 kA at 15 kV)
Base Unit with breaker, 1200A 6|S 35121 (S 210,725
Base Unit with breaker, 2000A 3| S 44,968 | S 134,903
Base Unit with breaker, 3000A ols 56,173 S -
Base Unit without breaker, 1200A o s 9,541 | S -
Base Unit without breaker, 2000A ofls 11,688]|S -
Base Unit without breaker, 3000A o[s 15,122 S -
Breaker, 1200A of[s 25929 S -
Breaker, 2000A 0[S 33,284|S -
Breaker, 3000A ols 41,4018 -
Empty Unit 10| S 5,000 | S 50,000
Ground & Test Device, Manual,1200A ol s 8,214 | S -
Bus Adders
Bus Transition Section, 2000A 1] S 2,823 | S 2,823
Main Bus, 2000A Copper, per vert sect 10| S 1,106 | S 11,064
Control Power
Control Power Transf section, 1Ph, 15kVA ol s 5373 | S -
Control Power Transformer section, 1Ph, 25kV| ol s 6,209 | S -
Control Power Transformer section, 1Ph, 37kV| ol s 7,063 | S -
Control Power Transformer section, 1Ph, 50kV| ol s 7,895 | S -
Control Power Transformer section, 3Ph, 15kV| ol s 9,024 | S -
Control Power Transformer section, 3Ph, 30kV| ol s 9,873 | $ -
Control Power Transformer section, 3Ph, 45kV| 0[S 11,254 S -
Control Power Transformer section, 3Ph, 75kV| ols 13,507 S -
Miscellaneous
Test Cabinet, Wall Mtd 1| S 305 | S 305
Wire Marker Sleeves, per unit 14| S 341 | S 4,771
Space Heaters for Indoor Equip, per unit 20| S 177 | S 3,540
Protection/Control
Current Transformers, EA 78] S 434 | S 33,829
Current Transformers, Zero Sequence, EA ol s 535 | S -
VT Compartment with 3-LG VT 4l s 6,784 | S 27,137
Surge Arresters, set of 3, 15 kV, Dist Class ol s 1,120 | S -
Surge Arresters, set of 3, 15 kV, Int Class ol s 1,996 | S -
Surge Arresters, set of 3, 15 kV, Sta Class 8l s 3,532 | S 28,252
Cable Termination Boots, set of 3 8l s 252 | S 2,018




Received: 03/04/2014

Equipment Cost Estimate

1-High Metal-Clad Switchgear
Village of Wellsville

Vossler Rd. Substation Upgrades

Item Description Quantity Unit Total
Price Price
Test Block, EA 36( S 212 | S 7,647
Breaker Control Switch with 2 lights 11| S 407 | S 4,479
Indicating Lamp 13] S 44 | S 575
Ammeter or Voltmeter Switch 0| $ 239 | $ -
Mimic Bus, plastic ol $ 412 | S -
Ammeter or Voltmeter 0| $ 496 | S -
Overcurrent Relay, Mechanical, EA ol s 810 | S -
Lockout Relay 4l s 602 | S 2,407
Capacitor trip, EA ol s 1,137 | S -
Overcurrent Relay, SEL 501 5] S 2,000 | S 10,000
Bus Differential Relay, SEL 5877 2] s 8,000 | S 16,000
Transformer Differential Relay, SEL 587 2] S 4,000 | S 8,000
Distribution Feeder Relay, SEL 751A 6] S 2,000 | S 12,000
Multi-function Meter 2] S 3,500 | S 7,000

Total Estimated Cost S 577,477



Received:

03/04/2014

Equipment Cost Estimate

2-High Metal-Clad Switchgear
Village of Wellsville

Vossler Rd. Substation Upgrades

Item Description Quantity Unit

Price Price
Breaker Units -1000 MVA (37 kA at 15 kV)
Base Unit with breaker, 1200A 6|S 35121 (S 210,725
Base Unit with breaker, 2000A 3| S 44,968 | S 134,903
Base Unit with breaker, 3000A ols 56,173 S -
Base Unit without breaker, 1200A o s 9,541 | S -
Base Unit without breaker, 2000A ofls 11,688]|S -
Base Unit without breaker, 3000A o[s 15,122 S -
Breaker, 1200A of[s 25929 S -
Breaker, 2000A 0[S 33,284|S -
Breaker, 3000A ols 41,4018 -
Empty Unit ol s 5,000 | S -
Ground & Test Device, Manual,1200A ol s 8,214 | S -
Bus Adders
Bus Transition Section, 2000A 1] S 2,823 | S 2,823
Main Bus, 2000A Copper, per vert sect 6] S 1,106 | S 6,638
Control Power
Control Power Transf section, 1Ph, 15kVA ol s 5373 | S -
Control Power Transformer section, 1Ph, 25kV| ol s 6,209 | S -
Control Power Transformer section, 1Ph, 37kV| ol s 7,063 | S -
Control Power Transformer section, 1Ph, 50kV| ol s 7,895 | S -
Control Power Transformer section, 3Ph, 15kV| ol s 9,024 | S -
Control Power Transformer section, 3Ph, 30kV| ol s 9,873 | $ -
Control Power Transformer section, 3Ph, 45kV| 0[S 11,254 S -
Control Power Transformer section, 3Ph, 75kV| ols 13,507 S -
Miscellaneous
Test Cabinet, Wall Mtd 1| S 305 | S 305
Wire Marker Sleeves, per unit 12| S 341 | S 4,089
Space Heaters for Indoor Equip, per unit 12| S 177 | S 2,124
Protection/Control
Current Transformers, EA 78] S 434 | S 33,829
Current Transformers, Zero Sequence, EA ol s 535 | S -
VT Compartment with 3-LG VT 4l s 6,784 | S 27,137
Surge Arresters, set of 3, 15 kV, Dist Class ol s 1,120 | S -
Surge Arresters, set of 3, 15 kV, Int Class ol s 1,996 | S -
Surge Arresters, set of 3, 15 kV, Sta Class 8l s 3,532 | S 28,252
Cable Termination Boots, set of 3 8l s 252 | S 2,018




Received: 03/04/2014

Equipment Cost Estimate

2-High Metal-Clad Switchgear
Village of Wellsville

Vossler Rd. Substation Upgrades

Item Description Quantity Unit

Price Price
Test Block, EA 36( S 212 | S 7,647
Breaker Control Switch with 2 lights 11| S 407 | S 4,479
Indicating Lamp 13] S 44 | S 575
Ammeter or Voltmeter Switch 0| $ 239 | $ -
Mimic Bus, plastic ol $ 412 | S -
Ammeter or Voltmeter 0| $ 496 | S -
Overcurrent Relay, Mechanical, EA ol s 810 | S -
Lockout Relay 4l s 602 | S 2,407
Capacitor trip, EA ol s 1,137 | S -
Overcurrent Relay, SEL 501 5] S 2,000 | S 10,000
Bus Differential Relay, SEL 5877 2] s 8,000 | S 16,000
Transformer Differential Relay, SEL 587 2] S 4,000 | S 8,000
Distribution Feeder Relay, SEL 751A 6] S 2,000 | S 12,000
Multi-function Meter 2] S 3,500 | S 7,000

Total Estimated Cost S 520,953



Received: 03/04/2014

MEMORANDUM
TO: File cc:
FROM: R Cherry
RE: Switchgear Current Ratings
FILE: 858/49497
DATE: Jan 21, 2013

Present and Potential Fault Currents

Existing, per arc flash study 5,612 A 6,386 A 11,998 A
Existing, infinite 34 kV bus 9,774 A 12,347 A 22,121 A
5000 kVA, Non LTC, infinite 34 kV bus 7.0% Z 9,913 A 9,913 A 19,827 A
5000 kVA LTC, infinite 34 kV bus, 7.5% Z 9,252 A 9,252 A 18,505A
7500 kVA, Non LTC, infinite 34 kV bus 7.0% Z 14,1870 A 14,870 A 29,740 A
7500 kVA LTC, infinite 34 kV bus, 7.5% Z 13,879 A 13,879 A 27,757A

Currently Available metal-clad switchgear short circuit current ratings, 5 and 15 kV class, k=1

250 MVA 31.5kA

350 MVA 40.0 kA 40 kA
50.0 kA 50 kA

450 MVA 63.0 kA 63 kA

Based on anticipated transformer size no larger than 7500 kVA and transformers with ANSI standard
impedances, a switchgear short circuit current rating of 31.5 kA should be adequate. This short circuit rating
would allow temporary or permanent paralleling of the two transformers, without exceeding the switchgear
short circuit current rating. However, the minimum short circuit current rating offered by Eaton is 40 kA. Basis
of design should be 40 KA.

Continuous Current Requirements

5000 694 A
5600 777 A
6250 867 A
7000 971 A
7500 1041 A
8400 1166 A

Currently Available metal-clad switchgear continuous current ratings

1200 A
2000 A
3000 A

Niagara Transformer recommended either a 7500/8400 kVA, or a 6300/8400 kVA transformer. It is unlikely
that total bus current would ever exceed the transformer rating 8400 kVA/1166 A. However, good design
practice requires that the switchgear continuous rating be at least 20% higher than transformer rated current.
Transformers may be operated above their continuous current rating. Switchgear should never be operated its
continuous current rating. Basis of design should be 2000A main and tie breakers, 2000 A main bus, and 1200 A
feeders.

G OBRIEN & GERE
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