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Innovation During the First 25 Years!

ÅLƴ ǘƘŜ ŜŀǊƭȅ мффлΩǎ ¢ŜƳǇƭŜΩǎ 9ƴŜǊƎȅ ¢ŜŀƳ ƪƴŜǿ ǘƘŜȅ 
wanted to take full advantage of newly created 
interruptible electric rates

ÅEngineering calculations showed an immediate reduction 
of about 50% ($3million/year) in electric bills were 
achievable

ÅAnalysis showed a new generator plant would pay off in 
about 4 years

ÅLargely uncharted territory, but decisive action was taken! 
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Innovation During the First 25 Years! (ContΧύ

ÅTemple started-up its $16million Standby Electric 
Generating Facility (SEGF) in 1993, to form its first 16MW 
microgrid

ÅFacility has saved Temple about $67million in electricity 
costs since 1993 against the pre-construction predictions of 
approximately $75million over the same 25 years

ÅThe following slides go into more detail about how this 
was achieved, changes along the way, and lessons learned
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Introduction to Temple University

ÅTemple operates two large campuses in economically 
challenged North Philadelphia (plus several satellites both 
US and international)

ÅMain Campus 78 bldgs., 8,561,032 GSF

ÅHealth Sciences Campus 2 miles north of Main, 30 bldgs. 3,844,221 GSF 
(including hospital)

ÅTotal undergraduate enrollment of 29,550 students

ÅState-related university receiving some portion of funding 
from Commonwealth of Pennsylvania 

ÅContinued growth in all areas



Growth in Square Footage

Note: non-linear scale!



Temple ïPart of Main Campus Nestled in the Neighborhoods of North 

Philly



Templeôs 

Position 

Relative to 

Center City 

Philadelphia ï

about 2 miles 

north of City 

Hall, short trip 

to the 

Constitution 

Center and 

Liberty Bell.

City 

Hall
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nIntroduction
ÅThis microgrid predates my time at Temple by over 22 
years and is a testament to long-range planning

ÅWhy is it a microgrid (and not just an emergency 
generator)?

ÅIt can black start and can operate in island mode

ÅIt can carry much of the electric load of Main Campus, not just life safety 
equipment

ÅConnects to approximately 47 large educational, research and dormitory 
buildings 6.3million gross square feet (and their support infrastructure such as 
boiler and chiller plants)

ÅSome large loads are covered using emergency generators
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Å¦Ǉ ǘƻ ŘŜǊŜƎǳƭŀǘƛƻƴ ƛƴ ǘƘŜ мффлǎ tƘƛƭŀŘŜƭǇƘƛŀΩǎ I¢ ŜƭŜŎǘǊƛŎ 
tariffs carried massive penalties for summer peak kW

ÅTemple used mostly steam absorption chillers to avoid the 
kW charges

ÅOne (1) additional kW on a summer day (or night) could 
cost $124 over the following year due to:

ÅDemand ratchets

ÅDeclining kWh block structure based on the peak (ratcheted) kW
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ÅtŜƴƴǎȅƭǾŀƴƛŀΩǎ ƛƴŘǳǎǘǊƛŀƭǎ ƘŀŘ ōŜŜƴ ƘǳǊǘƛƴƎ ōŀŘƭȅ ŦƻǊ 
decades under this tariff

ÅPartial relief came with the Large Interruptible Load Rider 
("LILR") which created an interruptible electric service

ÅYǳǊǘ .ǊŜǎǎŜǊ ό¢ŜƳǇƭŜΩǎ ǇǊŜǾƛƻǳǎ 9ƴŜǊƎȅ aŀƴŀƎŜǊ ŀƴŘ ƴƻǿ 
¢ŜƳǇƭŜΩǎ 5ƛǊŜŎǘƻǊ ƻŦ ¦ǘƛƭƛǘƛŜǎ ŀƴŘ 9ƴŜǊƎȅ aŀƴŀƎŜƳŜƴǘύ 
ƘŜƭǇŜŘ ƘŀǘŎƘ ά¢ƘŜ {ƻƭǳǘƛƻƴέ 

ÅUsed LILR to take advantage of interruptible electric rates!
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ÅConceived at the outset to allow Main Campus operations 
ǘƻ ŎƻƴǘƛƴǳŜ ƛƴ ǘƘŜ ŜǾŜƴǘ ƻŦ ŀ t9/h ά[L[wέ ƛƴǘŜǊǊǳǇǘƛōƭŜ 
electric event

ÅA 16 MW natural-gas fired generator plant ςtwenty 16-
cylinder recip engines paired up through common 
crankshafts driving 10 x 1600 kW electric generators

ÅCampus peak at the time was 12 MW ςroom to grow

ÅNo heat recovery ςdesigned only to operate as a standby 
electric generating facility. Today, 25 years on, there are 
less than 2500 hours of runtime on each engine.



Generator Plant Control Room

(Construction picture taken in 1993)



Generator Plant ïTandem Engines and End-Mount 1600kW Generator

(Construction 

picture taken 

in 1993)
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²Ƙŀǘ ²ŀǎ .ǳƛƭǘΚ όŎƻƴǘΧύ

ÅCost of implementation was initially projected at about 
$12million in 1990 but changes in scope made actual cost 
around $16million with operation commencing in June 1993

ÅElectric cost savings were projected to be about 
$3million/year using interruptible LILR rate rider

ÅBonds were issued for this and other major projects
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²Ƙŀǘ ²ŀǎ .ǳƛƭǘΚ όŎƻƴǘΧύ
ÅNet present value in 1993 dollars of 25-years savings 
stream $33,880,705 using bond coupon rate of 7.25% as 
discount rate 

ÅAdd back in initial investment of $16,000,000

ÅYields net present value of plant after investment of 
$17,880,705 in 1993 dollars
ÅNumbers are somewhat simplified

ÅMaintenance, financing, and fuel costs are called out where 
pertinent

ÅDemand response payments are not included



Original 
1990 
Analysis ς
Engineering 
Numbers

These numbers 

exclude operating 

costs but fuel and 

maintenance costs 

have been low 

compared to savings



Part of 
Original 
1990 
Analysis ς
Bonding 
Projection

Note that these estimates 

included 4% electricity 

inflation and therefore 

escalated rapidly towards 

the end


