





Gulf of Alaska

Figure 1: The tiny fishing village of Cordova,
Alaska, is on the edge of Prince William
Sound near the Gulf of Alaska. Cordova is a
prime area for hydropower development—it
receives more than 170 inches of rainfall
anr?tually in addition to abundant spring snow
melt.

1940s, but there is no documentation
to support this theory. All that remains
at the old plant site is the remnants of
a wooden dam.

In the mid-1970s, the city, in re-
sponse to the 1973 oil crisis, commis-
sioned several engineering firms to
investigate alternative energy possibil-
ities for the village. Many of these
researchers mentioned reviving the
former hydro site as a potential energy
source. With that recommendation as
a basis, the city investigated the pos-
sibility of rebuilding the hydro plant.
An environmental assessment re-

vealed that the site was in a salmon
spawning area. To avoid disturbing this
area, CEC decided to build a new plant
Y4 mile upstream.

CEC hired a contractor to begin
work on the project in 1988. Midway
through construction, CEC terminated
its agreement with the original con-
tractor, and hired Whitewater Engi-
neering Constructors of Bellingham,
Washington, to finish the project.
Thom Fischer, the owner of White-
water, became project manager in
May 1990. Fischer’s company modified
and replaced some of the original
contractor’s work, finally completing
construction in the spring of 1991.
Whitewater hired local residents to
work on and complete the facility.

Designing and Building
Humpback Creek p

The original design for Humpback
Creek was an 840-kW plant. How-
ever, after studying the average water
flow in the creek, CEC concluded the
plant could be larger and increased its
size to 1.25 MW.

The Humpback Creek project layout
requires diversion of water from the
creek and conveyance to the power-
house. A wooden flume diverts water
into a 42-inch-diameter steel pen-
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Building the powerhouse at the Humpback Creek hydro project in Cordova, Alaska, was an
engineering challenge, owing to the plant's remote canyon location. Water runs down the
canyon through the penstock (shown in the foreground of this photograph), enters three
turbines, and exits the powerhouse to the tailrace (at the right of the powerhouse). The water
reenters Humpback Creek about '~ mile downstream. (Photo courtesy Whitewater Engineer-

ing Constructors)
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stock. The partially elevated, 2,000-
foot-long penstock snakes through the
steep canyon to the powerhouse 162
feet below. The water flows through
two 500-kW Francis turbines and one
250-kW Turgo impulse turbine. Water
is diverted back into Humpback Creek
about %2 mile downstream.

Getting materials and people to the
site during construction posed a chal-
lenge. Although the hydro project is
only 7 miles from downtown Cordova,
there are no access roads. All work-
ers, supplies, and construction mate-
rials and equipment—including tons of
steel, a cement mixer, cranes and
backhoes, and the turbines, gener-
ators, and electrical supplies—had to
be brought to the facility on barges
and skiffs or flown in by helicopter.

CEC faced one major delay during
the project’s construction when the oil
tanker, the Exxon Valdez, ran aground
on March 24, 1989, and spilled most
of her 1.2 million gallons of crude oil
cargo into the Gulf of Alaska. The
devastating spill occurred about 50
miles from Cordova’s shores. People
living in the area—including many of
the laborers working on the hydro
facility—temporarily left their jobs to
clean oil from the shores and wildlife
habitats. Consequently, plant con-
struction was delayed off and on for
more than a year.

Operating by Remote Control

Because of the difficulty in getting
to the isolated location, CEC installed
a Supervisory Control and Data Acqui-
sition (SCADA) system at the Hump-
back Creek project. The SCADA sys-
tem, manufactured by Thomson and
Howe Energy Systems, Inc. of
Kimberley, British Columbia, allows
the plant to be remotely operated
from one of two CEC diesel genera-
tion stations' 7 miles away. The
SCADA gsystem operates from two
pairs of Dlecommunications systems
connected to each of the diesel gen-
erating stations. Using the system, an
engineer working at either diesel sta-
tion can load or unload the hydro-
turbines and regulate the speed of
each unit.

Future Modifications

During the first year of operating
the plant, CEC has experienced prob-
lems with debris in the intake area and
ice buildup on the trashracks. During
flood conditions, large amounts of



Humpback Creek Hydroelectric Facility

Technical iInformation

GENERAL INFORMATION

Location: Cordova, Alaska, approxi-
mately 150 miles east of Anchorage on
Humpback Creek

Cutput:1.25 MW

Head: 151 feet (rated net); 173 feet
(gross)

Flow: 54 cubic feet per second
(average)

Cost: $6.5 million

Site Owner: Cordova Electric Cooper-
ative, inc.

Major Equipment Suppliers:

Turbines: Dependable Turbines, Port
Moody, B.C.

Generators: Kato Engineering, Mankato,
Minn.

Governor, head level controller, SCADA
microprocessor: Thomson and Howe
Energy Systems, Kimberley, B.C.

Protective relays: Westinghouse,
Asheville, N.C.

Voltage regulaior: Baster Electric,
Highland, Hl.

Switchgear Panel: Thompson
Technology, Vancouver, Wash.

Hydraulic Control Panel: Dependabie
Turbines, Port Moody, B.C.

EQUIPMENT

Turbines (3 units):

(2) 500-kW Francis
154 feet net head
750 horsepower rated output
1,200 rpm runner speed
49 cfs rated flow
17-inch-diameter runner

(1) 250-kW Turgo impuise
151 feet net head
288 horsepower rated output
600 rpm runner speed
20 cfs rated flow
18-inch-diameter runner

Generators
(2) 500-kW units
3-phase; 60 Hz

(1) 250-kW unit
3-phase; 60 Hz

Control System

Governor

Head level controtler

SCADA microprocessor

3 protective relays

3 switchgear panels (one for each
turbine)

1 hydraulic control panel (controls all
turbines)

Voltage regulator

CONSTRUCTION

Powerhouse

33 feet wide, 63 feet long, 18 feet high

Foundation: Reinforced concrete

Structure: Metal construction, insulated

Tailrace: 60-inch corrugated metal pipe,
150 feet long, discharges water
back into Humpback Creek

Flume

2-inch by 6-inch tongue-in-groove,
redwood lined

6 feet wide, 4 feet high

300 feet long

Penstock

Piping:
%is-inch-thick steel
42 inches in diameter
2,000 feet long

Dam

Diversion weir constructed of wood and
timber

32 feet wide at base, 3 feet wide at
crest, 16 feet high, 36 feet long

Trashrack
Main grate (located at dam)
Horizontal installation
18 feet long by 6 feet wide
Steel bars spaced 3 inches apart
Secondary grate (located at intake)
Vertical instailation
10 feet long by 5 feet wide
Va-inch steel square bars spaced
1 inch apart

TRANSMISSION

3 miles of submersible cable runs from
the powerhouse, under the ocean at the
Orca Inlet in Prince William Sound, and
connects to CEC power grid

sediment and debris collect in the
intake, reducing flow into the turbines.
CEC plans to modify the trash screen
configuration in the next two years by
installing side-mounted screens on the
dam. The new design will allow sed-
iment and debris to pass over the dam
and away from the intake area. To
reduce ice buildup, CEC is planning to
experiment with plastic, ice-resistant
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trashrack grates.

CEC also plans to install an auto-
matic trashrack cleaner. The cleaner,
which will sweep the screen every few
minutes, will eliminate most manual
cleaning chores, now performed by an
on-call security/maintenance person.

Exceeding Expectations
Depending on water availability,

Humpback Creek supplies between 15
and 25 percent of the town's elec-
tricity—nearly 40 percent more than
was anticipated during the project’s
design stage, according to James Rob-
erts, Jr., general manager of CEC.
Prior to the plant’s construction, one
2.5-MW diesel engine could not handle
the entire village load, so the utility
was running two 2.5-MW generators
at half power. With the Humpback
Creek plant operating, CEC has to run
only one 2.5-MW unit at 80 percent
power. Therefore, CEC saves money
on fuel consumption and long-term
diesel maintenance.

Before the plant went on line, CEC
expected to shut down the facility from
January untit April each year because
of severe ice buildup and low flows.
However, the flow remained constant
during the winter of 1992, and the
plant operated uninterrupted. From
January 1 through July 31, 1992,
Humpback Creek generated over 2
million kilowatt-hours (kWh) of elec-
tricity. CEC expects the plant will
generate 4 million kWh annually—the
equivalent of approximately 320,000
gallons of diesel. At the current cost of
90 cents per gallon of diesel, Hump-
back Creek should save close to
$300,000 in avoided diesel fuel costs in
1992. CEC also will reduce mainte-
nance and upkeep costs on the diesel
generators.

More Hydro for Cordova

Whitewater Engineering has re-
ceived a preliminary permit from the
Federal Energy Regulatory Commis-
sion to begin developing another hydro
project in the Cordova area. White-
water Engineering will sell power from
its proposed 3.5-MW Power Creek
Hydro Project to CEC. The project,
about 7 miles east of Humpback
Creek, will generate approximately 13
million kWh of electricity annually.
Whitewater Engineering’s Fischer
predicts that Power Creek should
boost hydro’s contribution to CEC’s
energy grid to 75 percent from its
current average of 20 percent, which
will further lessen CEC’s dependence
on diesel fuel. Fischer expects Power
Creek to begin commercial operation
in early 1996.

The success of Humpback Creek,
along with CEC’s desire to expand its
use of hydro, promises to make hydro-
power a significant source of electricity
in Cordova’s future. il





