2016 CANADIAN CONSULTING ENGINEERING AWARDS

Capilano Break Head Tank
and Energy Recovery Facility

Knight Piésold

NATURAL RESOURCES, MINING, INDUSTRY & ENERGY

AWARD OF
EXCELLENCE

The 4.5-m diameter energy recovery Francis turbine is one of the largest in North America.

Knight Piésold

“In this innovative project, the
engineers met the challenge
of using energy recovery while
reducing the downstream water
pressure in a potable water
supply system. It uses a large
energy recovery turbine at the
terminus of a 7-km tunnel that
carries treated potable water
at high pressures. The energy
that would otherwise be lost
is expected to save Metro
Vancouver 9,600 MWh a year.”
–Jury
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The Capilano Break Head Tank
and Energy Recovery Facility (BHT
& ERF) is a vital link in the Seymour-Capilano Water Filtration System that supplies treated potable
water to the cities of Vancouver,
North Vancouver, and Burnaby.
Knight Piésold designed and
commissioned the BHT & ERF,
which dissipates excess energy in
the water flowing from the Seymour-Capilano filtration plant and
recovers that energy to generate
electricity. The facility has one of
the largest energy recovery turbines
in a municipal treated potable water
system in North America.
Located adjacent to the Capilano Reservoir and the Cleveland
Dam, the facility is at the terminus
of a 7-km-long, gravity-driven tunnel from the filtration plant. Because the filtration plant is 30 metres higher in elevation, the gravity-fed treated water passing
through the tunnel reaches excess
pressures. Knight Piésold worked
closely with Metro Vancouver to

create innovative solutions at the
BHT & ERF. The plant enables
water to be distributed to consumers in the cities, while concurrently
generating electricity that partially
offsets the energy consumed by
one 2,000 HP pump at the Capilano Pump Station.
The new facility can either dissipate the excess water pressure
through pressure reducing valves,
or it can convert the excess pressure
and flow into electricity through a
hydroelectric turbine. This energy,
which would otherwise be lost, is
expected to generate enough electricity, equivalent to powering up to
1,000 homes, to reduce Metro Vancouver’s total energy consumption
by approximately 9,600 MWh/year.
Pressure reducing
valves and tank
Two multi-orifice, sliding-disc-type
pressure reducing valves are provided in the BHT & ERF. Each valve
can deliver the full 12.5 m3/s design
continued on page 63
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flow of the facility, and the control systems are fully
redundant, so any single point failure will not jeopardize the continuity of the supply.
The turbine and pressure reducing valves discharge
water into a large underground concrete “break head”
tank. The tank is connected to the city water mains,
providing a constant and seamless level of water supply
to consumers.

Stantec provided services to:
• refurbish the BD3 boiler, replace the turbine/generator, and replace the associated mechanical, electrical,
and instrumentation and controls for the balance of
the plant.
• identify which BD3 components and systems required replacement or upgrade.
• reuse as much of BD3 as possible, while maintaining
its reliability and safe operation.
• increase generation and overall plant efficiency wherever possible.
• support major technical EPC contracts; flue gas
cooler, CO2 capture, CO2 compression balance of
plant, heat rejection, and CO2 pipeline.
• integrate SO2 and CO2 capture processes.
• enable electrical generation to operate independently of the CO2 capture facility.
• reduce the SO2 emissions from the coal process by up
to 99% and the CO2 emissions by up to 90%.
• demonstrate the economic, technical and environmental feasibility for coal-fired power generation
with ICCS.

continued from page 62

Energy recovery turbine
The installation and commissioning of the energy recovery turbine, which has a 1.676-m diameter inlet
pipe and a 4.5-m diameter spiral case, had little precedent in North America due to its size and scale.
The turbine experiences a variation of over 60% in
the pressure head, which requires its controls to automatically shut the turbine down when the pressure
head falls out of the allowable range. The pressure reducing valves and the turbine can operate either alone
or together in order to meet varying water demands
from the city.
The designers had to model tunnel and turbine
surge characteristics to find operating times that prevent overpressures due to water hammer effects; these
occur when the turbine rejects load. The tank has an
underground overflow weir to prevent surcharging of
the tank during a valve failure.
Dechlorination and environmental considerations
Given the sensitive aquatic habitat in the Capilano
Reservoir, the engineers developed and upgraded a
dechlorination system to treat overflow discharged
into the reservoir. The dechlorination system delivers
a metered dosage of calcium thiosulphate into the
treated water, which neutralizes the residual chlorine,
making it safe for aquatic species.
From the project’s inception Knight Piésold worked
closely with Metro Vancouver and met the April 2015
deadline for delivering water.
CCE
Capilano Break Head Tank and Energy Recovery Facility,
North Vancouver, B.C.
Award-winning Knight Piésold (Jeremy Haile, P.Eng.,
firm (prime design Rob Adams, P.Eng., David Levi, P.Eng.,
consultant/owner’s Michael Pullinger, P.Eng., Marko Barisic,
engineer):	P.Eng., Daniel Friedman, P.Eng., Harvey
Dew, P.Eng.)
Owner/client:

Metro Vancouver

Other key players:	CP Automation (instrumentation and
controls), Gygax Engineering Associates
(structural), Northwest Hydraulic
Consultants (physical modeling),
Arie J. Smits (architect)

continued from page 61

Innovation was paramount
Without reference projects, the project had many challenges requiring innovations and several “firsts.” To
help with the design a detailed 3D CAD model derived
by laser scanning the existing plant was generated and
maintained to provide an accurate reference for the
engineering team.
The project advances ICCS technologies and helps
the global power industry reduce their greenhouse gas
emissions. It has been recognized globally as a showcase for ICCS, including receiving the Edison Electric
Institute 2015 Edison Award.
There are also significant social and economic benefits. For example, the construction required 4.5 million direct construction man-hours during the 41
month construction and commissioning period, which
ended in 2014.
CCE
Boundary Dam Integrated Carbon Capture Storage,
Estevan, Sask.
Award-winning Stantec , Regina, Sask. (David Cameron,
firm/prime P.Eng., Lucas Miller, P.Eng., Robert Swift,
consultant:	P.Eng., Jim Doolittle, P.Eng., Mike Richard,
P.Eng., Shikhar Singh, P.Eng., Sandy
Mackenzie, P.Eng., Randy Wedge, P.Eng.,
Gordon Boneschansker, P.Eng.)
Owner/client:
Other key
players:

Saskatchewan Power Corporation
Clifton Associates (geotechnical);
Midwest Surveys (survey)

October/November 2016

CCE Oct_Nov2016_AMS.indd 63

Canadian Consulting Engineer

63

2016-10-03 2:40 PM

