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New Substation
Eases Peak Summer Loads
at Lake Winnipesaukee

New Hampshire Electric Cooperative, Inc. (NHEC) is a member-owned electric distributor serving approximately 80,000 members/customers
in nine of New Hampshire’s 10 counties. NHEC’s newly constructed Moultonborough Neck Substation needed to go online in time for a busy
summer season in one of the state’s premier Central Lakes playgrounds, specifically Lake Winnipesaukee. The substation currently serving this
area was experiencing maximum load capacity, especially during summer months when it supplied electrical service for both seasonal and
year-round homes in the area.
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Summary:
Distribution Line Storm Repair
Goals:
• Meet critical schedule to service
summer peak loads
• Develop flexible and reliable
configuration
• Manage schedules to work within
shortened construction windows
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PROJECT ASPECTS:
• Environmentally sensitive wetlands
adjacent to site
• Foundation designed to accommodate
frost issues and soil conditions that
included large rocks
• Flexible design incorporates expansion
for future needs and additions
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Highlights:
• Met crucial schedule milestones and
delivered on time and under budget
• Provided redundancy in power system
to improve reliability
• Successfully managed environmental
concerns

a p p l i c at i o n :
NHEC hired ESC engineering (ESC) to design and oversee construction of the Moultonborough Neck Substation,
which was sited closer to the load center and would provide sufficient capacity and reliability for area residents and businesses. This facility would also complete a redundant tie from a neighboring NHEC substation,
enabling the co-op to transfer loads and minimize outages associated with maintenance or system damage.
The Moultonborough Neck Substation is a 34.5 kV-12.47/7.2 kV facility and consists of a 10/12.5/14 MVA
oil-filled transformer, a 34.5 kV breaker, a 15 kV low-side steel structure with four feeder bays and 15 kV bus
work, and a control building to house the station metering and SCADA equipment. Three of the four feeder
bays feed outgoing circuits, and the fourth bay is utilized as a bus tie breaker, which can be converted to a
feeder circuit to further improve service reliability. The back side of one of these bays was configured for a 10
MVA mobile transformer connection to alleviate distribution disruptions during routine maintenance of the
main transformer.

R e qu i r e m e n t s :
• Provide substation design engineering and develop all construction-related specifications
• Provide project management including long-range planning to accommodate construction phase scheduling
with seasonal considerations and restrictions
• Prepare construction and materials procurement contracts and evaluate and recommend bidding selection
• Design an oil containment system to capture spillage from an oil-filled transformer
• Oversee development of and adherence to a stormwater management plan and setback requirements for an
adjacent wetlands area

Challenge:
While one contractor is typically selected to construct all substation work phases, two contractors were chosen for
the Moultonborough Neck Substation project: one for in-ground and above-ground facilities construction and the
other for site preparation.
Inherent seasonal restrictions in this part of the country affected project timelines and construction windows and
required strategic planning to accommodate stop-and-go scheduling. The design approach for foundation work
was also impacted by harsh winter conditions and it was necessary to excavate below the frost line to circumvent
damaging frost heave.
An oil-filled transformer and voltage regulators required an oil spill separation and containment system to prevent
any oil spillage. A wetlands area surrounding the substation site also required a 50-foot setback, with a naturally
vegetated buffer maintained within 25 feet immediately adjacent to the applicable wetlands.
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Solution:

R e s u lt s :

Long range planning to accommodate seasonal construction restrictions was a pivotal factor in project
scheduling. In-ground construction was therefore planned during the fall season and was completed
in November. This part of the project included site work to subgrade; foundation excavation and construction; installing the grounding, conduit and oil spill containment systems; and subcourse and final
surfacing. Construction efforts resumed the following spring and focused on the above-ground aspects
of this project.

The Moultonborough Neck Substation was
completed and energized in time to meet
increased electrical service demands during
Lake Winnipesaukee’s busy summer season
and shifted load capacity to adequately serve
the surrounding neighborhood. All aspects of
this project went smoothly with no significant
issues. Construction deadlines were met and
the project came in under budget.

While a Casson pier foundation is generally a quicker, less-expensive design for substation construction, the frost issue and the presence of many large under-surface rocks required a spread footer
foundation. Pad depth was designed 6.5 feet below ground to minimize problems with concrete heaving that occurs during freeze/thaw cycles. A Synertech Plastibeton wire way with conduits exiting the
bottom of the trench to the recloser and regulator pads was also positioned inside the distribution
structure to avoid possible damage from snow plowing.
A maintenance-free oil containment system was designed to connect to the oil-filled transformer and
voltage regulators via a 6-inch PVC drain pipe which drained into a below-surface 3,000-gallon precast
concrete holding tank with an oil separator and a 50-foot bar ditch for water discharge. The holding
tank was sufficiently sized to accommodate the potential future installation of a larger 12/16/20
MVA transformer. A 6-inch perforated pipe was installed at the bottom of a below-grade impervious
membrane filled with stone around the perimeter of the transformer and voltage regulators to let oil
and water accumulation drain into the containment tank.
Setbacks were established from the edge of the adjoining wetlands designated area to prevent any
environmental damage from the construction efforts. ESC worked with a surveying company to design
a perimeter silt fence to delineate the limits of the construction site and keep any hazardous runoff
from contaminating the wetlands area. This silt fence was installed by stretching reinforced filter fabric
between posts and was buried at least 8 inches below the ground to prevent gaps forming near the
ground surface. A silt fence with a hay-bale barrier was also constructed around the downslope area
of the temporary topsoil stockpile areas. A stormwater management plan was developed and placed
at the construction site to ensure compliance with environmentally sensitive protocol and concerns.
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Follow-up:
ESC has provided electrical engineering design
and project management services to NHEC
since the late 1980s and has developed a
longstanding alliance with this electric distribution client based on quality work standards
and valued relationships with co-op personnel.
ESC has designed several substation projects
for NHEC, as well as providing GIS/GPS support and developing long-range construction
work plans. NHEC has identified two new substations for proposed construction and will include ESC as an integral design and construction team member.

For more information, contact: Chuck Swanson, Project Manager
Email: design@thinkesc.com
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