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Hydropower has been in use in the Pikes Peak Region since 1891. 



Currently Colorado Springs Utilities generates about 80,000 MWH per year using    

hydropower. 

 

CSU owns and operates six Hydroelectric Units in four separate plants. 

 

They range in age from 1925 to 2010. 

 

Output capacities range from 410kw to 28MW. 

 

All of the units were built to reduce pressure in the raw water lines that feed the 

city for domestic needs.  The power output from them is really just a byproduct. 

Therefore, all of the units run based on water needs not power needs, low flows in 

the winter and high flows in the summer.  After the water passes through the 

plants it then flows by gravity to one of the three water treatment plants. 

 

All of the plants have bypass valves around them, to ensure that water continues 

to flow even if the plant cannot run. 

 

 





All of the hydro plants are operated and maintained by a small group in the Energy 

Supply Division of CSU known as Remote Energy.  Not only do we look after the 

hydro plants but we also operate and maintain a 1950’s era 58MW gas fired steam 

plant (the Birdsall Power Plant) and a Propane-Air Peaking Plant which can 

supplement the natural gas supply to Colorado Springs when needed. 

 

Remote Energy consists of a Plant Manager, two Supervisors, one Planner-Analyst, 

one Lead Electrician and eleven Operators.   Each of the eleven operators are also 

mechanics, electricians and instrument and control specialists.  Other than the 

complete teardown of the largest unit for a major outage, all maintenance and repair 

work is done in house.  

 

All of the hydro plants are remotely monitored and operated from the Birdsall Plant, 

where an operator is on shift 24 hours per day, 7 days a week. 



Manitou Hydro Plant 



Built in 1905 as a privately owned enterprise with a franchise to use Colorado 

Springs water for the generation of power. 

 

It was the main plant for the Colorado Springs for many years. 

 

Acquired by the City of Colorado Springs in 1925. 

 

Highest head plant in Colorado, one of the three highest in America.  Total head 

about 2600 feet (1150psi static). 

 

Originally built with three 750kw units.  The older units were removed and new 

(current) units installed in 1927 and 1939.  They are both rated at 2.5MW with 

Westinghouse generators and Pelton Water Wheel Company turbines. 

 

Located right next to the Cog Railway Depot and Barr Trail parking lot.  The famous 

Manitou Incline was built to install and service the penstock for the Manitou Hydro 

Plant. 









A new unit was added in 2006 which operates on a different and much lower 

pressure (250psi) water source.  It is a Canyon Hydro unit spinning a U.S. Motors 

induction generator with a rated output of 410kw. 

 

It replaces a Pressure Reducing Valve that had been in service since 1932. 

 

Only 250 feet of new 20” penstock needed to be installed to get this new unit in 

operation. 

 

Construction was a bit challenging.  Rock was found were didn’t need it and where 

we needed it there was none.   

 

It is a very reliable and well designed unit. 

 

It uses the old tailrace of one of the old original Manitou units that was removed in 

1939. 

 











Ruxton Hydro Plant 



Built in 1925.  The entire plant and 2-1/2 miles of 20” penstock were built and put 

into operation in just 6 months! 

 

World’s first fully automated plant.  It was started, stopped and remotely controlled 

from the Manitou Plant.  The automation was removed in the 1930’s and it has had 

a caretaker every year until now.  It is now remotely operated once again. 

 

Installed new switchgear, controls and HPU in 2009, while still retaining the 

historical look and feel of the plant. 

 

Rated at 1MW, it has a General Electric generator and a Pelton Water Wheel 

Company turbine. 

 

It has a rated head of 1160 feet and only operates from May to October each year. 

 

While located only 3 miles from town, it is only accessible by the Cog Railway, a 

long hike or a 60 mile drive. 

 

 









Cascade Hydro Plant 



Placed in service in 2010. 

 

Rated at 750kw with a TECO Westinghouse Induction Generator and a Canyon 

Hydro Pelton turbine. 

 

It runs year round and has proven to be a very reliable machine. 

 

Installed on an existing pipeline, it replaced a Pressure Reducing Valve that had 

been in service since 1932. 

 

Lesson Learned:  make sure the building is big enough! 









Tesla Hydro Plant 



Built in 1997 to break the pressure of the water passing through the 3 mile long 

Stanley Canyon Tunnel from Rampart Reservoir.  There is only a short section 

(about 200’) of steel penstock, from the tunnel outlet to the generating unit.  The 

remainder of the line is a concrete lined 9’ diameter tunnel and a 1000’ vertical shaft. 

 

Named after Nikola Tesla. 

 

Located on the Air Force Academy. 

 

Rated at 28MW, with ABB generator and Sulzer five nozzle 35,000hp Pelton turbine. 

 

It has a rated head of 1755 feet.  About 80% of the water used by the City of 

Colorado Springs passes through Tesla first.  The output can vary greatly due to 

water demand. 

 

 











Challenges, Trials and 

Successes 



Extreme bucket wear and pitting on Manitou #1 and #2.  The cast steel buckets 

installed in 1981 were nearing the end of their life and required weld build and 

grinding every two years.  New buckets were designed based on an older Pelton 

Water Wheel Company design, which has eliminated “jet slap” and its associated 

wear.  Also a slight efficiency gain has been noticed.  The new buckets were cast 

from CA6NM stainless steel which has much better wearing capabilities than the old 

cast steel buckets. 







After a intense thunderstorm the Ruxton generator experienced a phase to phase 

fault.  The machine was last rewound in 1963.  Remote Energy disassemble the 

unit and brought the generator down to Birdsall.  General Electric rewound and 

tested it and delivered it back to Birdsall.  Remote Energy then transported the 

generator back to the site and rebuilt the entire machine. 

 

The generator stator had never been out of the building, in fact the building was 

built around the generating unit.  It fit through the front door with ¾” of an inch to 

spare.  We had to remove all of the turbine buckets so as to not overload the hand 

operated 6 ton. 

 

The machine was successfully rewound and can once again achieve rated load. 











Tesla has experienced two generator stator winding failures, which has resulted 

in both a partial and then a full rewind.  We closely monitor the questionable 

health of the current windings. 

 

Due to the fact that the unit is vertical and that the generator rotor weights 56 

tons, unit disassembly is a big undertaking.   A 250 ton capacity road crane must 

be brought in to remove the rotor and other parts through the roof. 

 

After the Waldo Canyon Fire, extensive flooding occurred which destroyed a 

small pipeline which supplied Tesla’s domestic water and cooling water pump 

priming.  That makes restarting the unit after an outage a bit of a challenge.  We 

are working on a permanent solution. 

 









Questions???? 

 

 

Thank You 


