Innovation During the First 25 Years!
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wanted to take full advantage okewly created
Interruptible electric rates

AEngineering calculations showed an immediate reductio
of about50% ($3million/yearin electricbillswere
achievable

AAnalysis showed a negenerator plantwould pay off in
about 4 years

AlLargely uncharted territory, budecisive actionwvas taken!
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Innovation During the First 25 YearsContX 0

ATemple starteeup its $16million Standby Electric
Generating Facility (SEGF) in 1993, to form its first 16M

microgrid
AFacility hasaved Temple about $67million in electricity

costs since 1993 against the prenstruction predictions of
approximately $75million over the same 25 years

AThe following slidego into more detail about howhis
wasachieved, changes along the way, and lessons learn




Introduction to Temple University

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

Aain Campus 78 bldgs., 8,561,032 GSF

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

ATotal undergraduate enrollment of 29,550 students

AStaterelated university receiving some portion of funding
from Commonwealth of Pennsylvania

About Temple

AContinued growth in all areas
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Square Footage

Growth in Square Footage

MAIN CAMPUS GROWTH
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Note: non-linear scale!
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Temple 1 Part of Main Campus Nestled in the Neighborhoods of North

e
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Introduction

AThis microgrid predates my time at Temple by over 22
years and Is a testament to lomgnge planning

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

Alt can black start and can operate in island mode

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

AConnects to approximately 47 large educational, research and dormitory

buildings 6.3million gross square feet (and their support infrastructure such as
boiler and chiller plants)

ASome large loads are covered using emergency generators

Introduction
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Why Was It Needed?

ALl 62 RSNBIdAFGA2Y AYy (KS
tariffs carried massive penalties for summer peak kW

ATemple used mostly steam absorption chillers to avoid t
KW charges

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

ADemand ratchets
Meclining kWh block structure based on the peak (ratcheted) kW
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decades under this tariff

APartial relief came with the Large Interruptible Load Rid
("LILR") which created an interruptible electric service
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AUsed LILR to take advantage of interruptible electric rat




What Was Built?

AConceived at the outset to allow Main ‘Campus operatio
02 O2YUAYydzZS AY (GKS S@Syi
electric event

AA 16 MW naturabas fired generator plarg twenty 16
cylinder recip engines paired up through common
crankshafts driving 10 x 1600 kW electric generators

ACampus peak at the time was 12 M\wboom to grow

ANo heat recovery, designed only to operate as a standb
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)

et 0 oo i 080, 000 000 @ @ @

o 000 ;co ‘ o—oo \Ql; i‘ g

T TEMPI E

_— [IMNIVERSITY®



Generator Plant i Tandem Engines and End-Mount 1600kW Generator

(Construction
picture taken
in 1993)
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ACost of implementation was initially projected at about
$12million in 1990 but changes in scope made actual cos
around $16million with operation commencing in June 19¢

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

ABonds were issued for this and other major projects

What
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ANet present value in 1993 dollars of-26ars savings

stream $33,880,705 using bond coupon rate of 7.25% as
discount rate

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

AYields net present value of plant after investment of
$17,880,705 in 1998ollars

ANumbers are somewhat simplified

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

ADemand response payments are not included




Original
1990
Analysisc

Engineering g
[ |

Numbers

These numbers
exclude operating
costs but fuel and
maintenance costs
have been low
compared to savings

MAIN CAMPUS ELECTRIC: HT vs. NIGHT RIDER
(Major account # 024-12-94-160015)

FY HT
(Base Rates)

90/91 $5,745,812
91/92 $5,934,124
92/93 $5,816,297
93/94 $5,652,511

Night Rider
(BaseRates)

$2,706,800
$2,485,433
$2,572,031

$2,622,361

Cost
Avoidance

$3,039,012
$3,448,691
$3,244,266

$3,030,150

Night Rider average annual cost avoidance = 55 %
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Part of
Original
1990
Analysisg
Bonding
Projection

Note that these estimates
iIncluded 4% electricity
inflation and therefore
escalated rapidly towards
the end
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