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MRU Calgary, Alberta

Founded 1910

Enrollment;
10,000 students

Campus Facilities;
~ 3,000,000 sq. ft.
~ 118 acres
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Energy Profiles

Electricity Consumption
~ 15,000,000 kW-hrs/year

NG consumption 
~ 80,000 GJ/year

Typical Canadian home
11 kW-hrs
92 GJ/year of NG
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Campus Energy Plant (1988–2016)
• Qty (2) X 800 hp HW boilers
• Qty (1) X 300 hp steam boiler

2016 facility began to experience end-of-life 
equipment failures from antiquated 
automation, controls, pumps, water treatment 
and electrical systems.

2016 MRU Facilities Operations Group 
redesigned their energy profile with goals to;
1. Maximize Efficiency
2. Maximize Sustainability Design by;

- Replacing all pumps
- Replace existing automation
- Replace existing controllers
- Modifying existing boilers.

3. Add resiliency by investigating all 
technologies including Cogeneration 
(CHP)
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Campus GHG Mitigation Program

1.  Solar Panels (2016)

Qty (100) X 1..44 kWe Solar Panels

Total 144 kWe

mailto:mmcelligott@epsenergy.ca


EPS|AB Energy Canada

”CHP solutions with 'best in class' gas engine technology"

AB Energy Canada  
Mike.McElligott@GruppoAB.com

Campus GHG Mitigation Program 
2.  Boilers Retrofit (2016)

Retrofit increased boiler efficiency 
• Qty (2) X 800 hp Hot Water Boiler 

upgrades achieved 10% efficiency 
upgrade

• Qty (1) 300 hp Steam Boiler 
upgrade achieved 30 % efficiency 
improvement.

• MRU’s operating costs decreased 
by $385,885 first year of operation. 

• Improved critical infrastructure
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Campus GHG Mitigation Program 
3.  Cogeneration System (CHP) (2016)

Combined Heat & Power
• Fuel Energy In = 2,216 kW (LHV)
• Fuel Energy In = 8.9 GJ (LHV)
• Electrical Power Out = 850 kWe
• Thermal Power Out = 1,089 kWth
• Total Energy Out =  1,949 kW
• Electrical Efficiency = 38.2%
• Thermal Efficiency = 49.1%
• Total Efficiency = 87.3%
• MRU’s operating costs decreased by 

$400,000 per year of operation. 
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CHP fundamentals:
CHP systems utilize the waste heat incurred during engine 
operation to generate overall plant efficiencies of more than 90%. 

HE 1
Mixture intercooler
HE 2
Oil heat exchanger
HE 3
Engine jacket water heat exchanger
HE 4
Exhaust gas heat exchanger
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Recip Cogen Plant’s generate highly 
efficient electrical power and use heat 
exchangers to extract thermal energy 
from the engines exhaust gas flows, 
jacket water cooling, oil cooling and 
intercooler cooling loops. 
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		GE-JMS-624-H11

		η(%)



		Electrical Power

		45.4



		HT1 (125 °C)

		18.7



		HT2 (96 °C)

		22.3



		LT1 (37 °C)

		6.9



		Wasted Energy

		6.7



		Gas Consumption

		100
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Typical heat demand curve
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Annual heat demand curve
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 Multi-engine concept for flexibility in operation
 Target >5,000 operating hours per unit to optimize economical results
 Increased operation time in connection with heat storage tank
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Typical Cogen Schematic
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Benefits of Turbines &/or Recips in the Cogen Configuration

Exhaust gas characteristics and steam requirements
 Gas Turbine exhaust gases can reach 600ºC

 Recip Engines exhaust gases can reach 360ºC

 HRSGs for GTs can produce steam at (3) pressures and if required can have (3) 
three sets of heat exchanger modules; HP, IP, LP

 HRSGs designed for reciprocating engine power plants are much simpler in 
design, creating steam at one pressure level – usually LP ~15 bar. 

 Each reciprocating engine generator set has its own associated HRSG.  

 Reciprocating engines can be used to preheat HRSG exhaust gas boilers with 
steam to keep the HRSGs hot and enable fast starting. 
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Cogen Energy Options

Recip Engine Cogen Systems Can Deliver The Following:

Electricity (208V up to 13.8 kV)
Steam (up to 200 psig)
Hot Water (up to 200F)
Hot Air 
Hot Oil
Emergency Standby Power (also for life safety loads)
CO2 (greenhouse applications)
Cooling (absorption chiller)
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Benefits of Multiple Recips in the Cogen Configuration

 Recip Multi Unit Scalability
 Capabilities for expansion and contraction
 Heat recovery Systems
 Extracted Thermal Energy can be used to;

 Generate low pressure steam
 Pre-heat water to be used in the steam production and/or
 Heat water for process.

 Reciprocating Power Plant Efficiencies
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Benefits of Multiple Recips in the Cogen Configuration
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Multiple Recips Efficiency Profile
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Different Technologies GHG Environmental Footprints
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Recips Environmentals

mailto:mmcelligott@epsenergy.ca

The reciprocating engine driven generator’s electrical efficiency is 45.4% and its thermal efficiency, when using all 4 cooling loops, is 47.9% for a total efficiency of 93.3%.  

The SAGD plant owner can take advantage of these benefits by

1. Avoiding carbon emission penalties and,

2. Collecting GHG Credits.



General rules for competing technologies are;

		ENERGY APPLICATION

		AVG. SYSTEM EFFICIENCY

		GHG EMMISSIONS



		COAL

		35%

		1000 Tons/MW



		COMBINED CYCLE

		65%

		400 Tons/MW



		WIND

		NA

		0 Tons/MW



		NG COGENERATION

		85%

		250 Tons/MW











EPS|AB Energy Canada

”CHP solutions with 'best in class' gas engine technology"

AB Energy Canada  
Mike.McElligott@GruppoAB.com

Recap Economic, Environmental &  Operational Benefits of NG Recip CHP
Mount Royal University (MRU) of Calgary, Alberta committed to reducing its carbon footprint and 
operating in an environmentally responsible way.  One of the long term goals of the university’s 
corporate energy management program is to reduce energy consumption on campus.

– Facilities ~ 3,000,000 sq. ft.
– 10,000 students
– 118 acres
– Main Campus 15,000,000 kW-hrs annually
– NG consumption 80,000 GJ/year

• for comparison typical Canadian home
– 11 kW-hrs
– 92 GJ/year of NG

2016 Redesigned Central Heating Plant built in 1988 - 30 years old.  Existing 
• Qty (2) X 800 hp boilers plus (1) X 300 hp steam boiler
• Antiquated automation, controls, pumps, water treatment, electrical grid,

Design Goals
 Maximise Efficiency
 Improve Sustainability
 Replace all pumps, automation, controls,
 Modify existing boilers
 Integrate a CHP system
 CHP waste heat used heats water for washroom services, HVAC 

systems and heat for the campus

Economic Benefits of 2016 Energy Management Plan;
• Boiler upgrades recouped initial savings and payback of $300,000/year
• CHP operations translate to savings of over $400,000 per year
• Total Savings Boiler Upgrades + CHP = $700,000 in operations savings

Benefits
 Economic
 Environmental
 Operational
 Resiliency
 CHP backstops existing heating and utility
 Meets mandated sustainability plans

Cogeneration (CHP) System
• 850 kWe/1,089 kWth CHP power plant 
• Improve Campus Heating and Power Performance
• CHP System Reduces 

• CO2 emissions by 2,000 tons per year, and
• Operating costs by $400,000 CDN.

• CHP waste heat used for heating water for washroom services, HVAC systems and 
heating the whole campus

• CHP electricity supplements campus requirements (~26% of main campus’ requirements).  
• Currently considering adding another CHP
• CHP Power Plant’s Electrical system is 30% more efficient than Alberta’s electrical grid
• GHG reduction of 2,000 tonnes per year - similar to removing 425 cars per year 
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