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Introduction & Responsibilities

* Energy & Utilities

* Energy Related Projects

* Operation/Performance of Geothermal System
* Compliance to Emissions Permit Requirements




WCU Major Energy Sources

Prior To Boiler Plant
Decommissioning in 2014:

* Electricity

* Natural Gas
e Coal

* Fuel Oil

After Phased Installation of
Geothermal System:

* Electricity

* Natural Gas
* Fuel Oil
 Geothermal
 Solar




Impact of Boiler Plant Decommissioning

e Elimination of Coal, Dramatic Reduction of Fuel Oil

* Decreased Emissions

* WCU Permit Reclassification

* Phased Implementation of the Geothermal System

* Installation of Gas-Fired, High Efficiency, Condensing Boilers




Summary: C02 Emissions From Utilities (includes USH)

SOurce: Coal #2 FO Hir At Hat Gas Hectric #2 FO House | WCU Totals | Change Che/yr
(tons ] (tons ] tons ) tons ) tons ) tons ) tons ) tons)
1299-2000 1e407 3208 2956 15529 56 11456
F¥ 2006 15715 2016 2685 24114 56 47589 £133 1022
F¥ 2007 21612 2245 3209 25086 56 52211 q522
F¥2015 152589 396 2820 24955 56 41517 -10594 -17a82
Fv¥2014 10120 Q59 1411 24449 56 40095 -1422
F¥ 2015 0 ] 5757 30207 113 36077 40158
F¥ 2016 579z 25954 o4 31830 -4247
F¥ 2017 6055 27412 10 33576 1746
F¥ 2015 6759 25422 114 35295 1719
F¥ 2019 6719 27e65 74 34460 -835
Fv¥ 2020 5454 24a74 F=i 30230 -4229
F¥ 2021 * ard 11ala 33 125235

* to date




Current Energy Sources

Purchased Sources:

* Electricity
 WCU Substation, Individual Services
e Supplier contract
* Natural Gas
* Individual Services
* High & Low Pressure Service
e Supplier Contract

* Fuel Oil

e Seven Smaller Buildings
* Diesel for Emergency Generators

Generated Sources:

e Geothermal

* Central & Local Systems
e 16 Total North Campus Buildings

e Solar
* Minor Amount from SRC Arrays




Energy Usage: Monitor & Measure

* Based on Utility Invoices and BAS Records

 Campus Energy Usage Profiles, Distribution

* Building Energy Usage Profiles
* Energy Use Index, Energy Cost Index
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Fuel Oil & Geothermal Usage

il Usage il
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FY2020 North Campus Energy Loads-to-Date by Building Category

Energy Usage Distribution

(July, 2019 through Jun, 2020}

Building Type Electric Gas il Geothermal Totals
(MBTU) (MBTU) (MBTU) (METU) (MBTU) o
EG Geothermal 24900 5695 - 14415 45010 20% 579
MNon-Geothermal 38755 447192 365 - 83311 37%
Aux, Res Geothermal - - - - 0 0%
MNon-Geothermal 9350 22975 - - 32325 149%%
2 7%
Aux, Geothermal 2726 704 - 1095 4525 2%
Other MNon-Geothermal 10195 12634 - - 22829 1095
UsH Geothermal 175949 3338 - o738 30775 149%%
Non-Geothermal 3211 1942 - - 5153 2% 16%
Totals 10836 91479 365 25248 2239285
o6 48°%% 41% 095 11%

Mote: Does not include South Campus buildings except HSC




Energy Usage By Source

ANNUAL USAGE
El=ctric 53= Fo=l 0l Geotherrmal Total
[mbru] [mbru] [mbru] [mbtu] [mbru] o
Frzols 137394 106416 1412 2452272 245222
Frz0145 133227 105292 g91%& 13474 254165 254165
Frzoz0 119504 (== k=S q0& 1962k 22BB23 22EE2T
Frz0zl * L7L1= 242572 d06 10901 92106k F3106
*to date
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U.S. National Averages for Site Energy Use Intensity (EUI)

Building Type Average Site Energy Use Intensity (annual kBtu/SF)
Health Care 135.7
Inpatient 253.8
Outpatient 84.4
Education 80.6
College/University (campus-level) 120
Food Sales 225
Food Service 351
Fast food 534
Restaurant/Cafeteria 302
Lodging 87
Office 88
Mercantile 94.4
Retail (Non-Malls) 86.4
Retails (Malls) 99.5
Public Assembly 66
Entertainment/Culture 95
Library 104
Recreation b5
Social/Meeting 52
Public Order and Safety 90
Fire Station/Police Station 78
Service (vehicle repair/service, postal
service) 77
Storage/Warehouse 333
Non-refrigerated Warehouse 1
Religious Worship 46
Multifamily (5 or more units) 49.5

Other

104




Energy Reports: FY2021 North Campus Recorded Energy Usage

Usages from July, 2020 through Jan, 2021

MNote: Does Not Include South Campus Buildings {except Struzbecker)

FY2021 by Energy Use Index| Energy
Month TOTAL USAGE [METU) (EUN) Cost
[Conversion) Electric Gaz Oil  Gentherma  Takal rqft  Tokal METUrad $imbry
Merion Science Cir 2544 4174 £T18 74135 0055 $i150
P1ain Hall 124 769 B Tz noz? $15.27
201 Carter Drive 1492 296 1747 51534 0035 $15.00
220E. Rosedale 24 340 531 QUEEE 0.05% $11.7E
Feoples Bldg 835 369 1z0d 17445 (R FiLR-2
Fhilips Memarial Hall 40 1365 2305 axii0 LRLE $iz.49
Schmucker Science * 5189 3636 $4EE TEI5 o7 $14.57
SOMPAC 3347 1188 4535 ETTHE 0,052 1672
Warehouse 43939 467 455 46724 0021 $14.05
Sturzbecker HEC 3001 1660 45 ELERES 00EE $15.d0
210 E. Rosedale 83 0 3 dzin 0020 [TER
114 W, Ro=sedale 10 14 2 2T 0007 $15.45
Matlack St Garage 33T 237 151667 [RIH $I6.z2
Sharpless 5t Garage 504 504 10TES 0003 $16.zE
Oid Library - 0 22356 0000
_ Ehinger Gym - 0 12675 0000
E 227 5. Matlack MODOZ Ir 16 53 zidid LT LEENE
= | 2875 Matlack MOD1 138 0 13% - 307
% Mew St Garage 263 10 ] 164071 000z $24.70
@ |20 Linden Street 76 3 T $30.35
% 20 Linden DBS 3Ir 0 7 - $35.54
2 209 Roshn 25 0 ¥ 3E 2XTE [RIH $8.T4
— 11 Roslyn 18 1] 1 24 2517 [RIE FEEN G
1] 28 W, Rosedale 16 0 1 §EEED
= 30w, Rosedale 5 0 5 dig [RL] $EIEE
g 30w, Fosedale Garage 1 0 1 1560 LR $102.40
= Messikomer Hall 83 21 0z 470 e fEd. 30
= Mekeluie Hall 51 50 o | ame | 250
E E24 5. High St. 25 5 L] sx27 0z $2OEE
T015. High St 29 1] 24 254E 000z $59.00
BEayle House 1 L] 20 Szdi 0.004 $3164
Bayle House 2 13 0 1z 45 0034 $dz.dE
823 5. High 5. 21 1] 25 47 1 oms $1k2
Alumni Houze 1 0 i 470 i $117.34
Feynolds (50 Feypnaldr &l - 84 34 [X3k] 0.0 $9.57
13M5 Uiniversity Aue - 1 1 #2d0 000 $25.05
Filana (6232 5.High St) - it 5% E3a0 [ROL] $i0.52
args [ ooz $23.13
Pditchel Hall 586 52 (5] T o7 $18.31
258 University Eldg 1088 739 EES] 53945 LRES] 1R
FHG Library |, [l geo) 2408 L 1 L) ] 2745 AT 0.0d7 $17.38
Hollinger Fieldhouse 1565 505 1616 IEEE LA TE] (R $a.52
— Hallinger Fieldhouse - 1 1] 1 - -
E Fuby Jones Hall 160 1] LFE ) 124 Zzas1 PR $d.59
E wayne Hall 1136 BT 770 1973 L= (R $ilse
z Tanglewood 73 39 1] 3 10z [RIH $17.34
m (= =1T1[| 240 ar ai7 TTEd [ el 11 nngd ®1d 0

not included

Mekelks

EG Bldgs [non-geothermal)

EG Bldgs (geothermal)




Pump House: Geothermal Usage & Unit Cost

Pumphouse - Geothermal Energy Consumption & Cost per Fiscal Year

FY2019 FY2020 FY2021
Fectbermal Loop | PumpHowee  Pump Howes Gentherml Geothermal Loop | PumpHowee  Pump Howes Geothermal Loop | PumpHowse  Pump Holes
Monith Coreurmption | Electric U=ge  Electric Cost T Corsumption | Electric Lsge  ElectricCost | Unit Cost Corsumption | Electric ge  ElectricCost | Unit Cost
3 £ $84 % £ t44 $ $4 ti4
(mbtu] Ly &) (5. mibtu] (mbtu] [l &) (5 mbtu] (bt u] (lowt] &) (5. mbtu]
Jul - 4182 136270 59,266 52.22 3,508 114774 57,805 512
Aug - 3943 137794 59,370 5237 2,732 101720 56,921 5453
Sep 2,458 100743 56,851 5274 3885 123320 58,386 5217 1,327 72571 54,535 5372
Oct 1,637 BE045 54,423 5270 1618 73286 54,583 53.08 385 41435 53,821 57.33
Nov 7az CR1G3 53,818 5488 93 55315 54,033 56A1 GG 47724 53,245 5E.8E
Dec g 70624 54,803 5486 1168 74607 5073 54.24 1,092 83724 55,6493 5621
lan 1294 107145 57,286 5385 1,162 749014 5L,373 5462 1,301 92433 56,289 54.83
Fab 1224 72648 55,348 54.37 G032 Ad714 54,401 57.24 50
Mar 512 h2029 54,218 5513 77 45552 53,302 58.94 50
Apr fd3 8727 51,954 53.04 135 35596 52,625 519.49 50
Mlay 1046 EFEF| 52,041 5243 153 23566 51,942 5943 =0
lun 1955 FREEY 54,635 5232 1,774 72357 54,913 5077 50
Totals 13,450 673124 L £3.40 19,626 937326 5R3, 733 5325 10,900 LE4545 537,704 5346

*Energy Reports: loop ETU meterin Pump House

**Energy Reports: electricmeterin Pump Hous e

*** usame x 50.063 kwh

COVID s hutdown period, unit costs not included in averase

Otherenergy unit costs: (based on Fr2020 averages
Electricity: 513.92/mbtu
Natural Gas: 5 7.23/mbtu

(50,068 kwh x 1 kwh,/0.002818mbtu)
(50,788 ccfx 1 coff0.1 mbtu)




SRC Solar Arrays Energy Production

SR C: Solar Arrays Energy Production

Date Energy Today Total Energy Month Energy
[kowrh ) [Imhwash ] [mwesh ]
4,7 2020 12:00:00 A0 EDT 12501 129415
52020 120000 A0 EDT 37471 201 655 Apr 20 2.24
G 2020 12:00:00 A0 EDT O O
FAL2020 12:00:00 A0 EDT 102 4961 2007 023 May & lun ‘20 S.3F
S 2020 120000 A0 EDT 4S9 064 209 920 Jul '20 291
2,7 2020 12:00:00 A0 EDT S6e.057 212.509 A 20 2.55
10,1 2020 12000020 EDT 107 595 214 .58549 Sep 20 2.55
11,1 /2020 12:00:00200 EST 91 .11 21707 Oce '20 1.85
12,/9,,2020 021000401 EST #H 115 2159549 Mow 20 2.28
11,2021 12:00:00.0 EST 545 219347 Dec '20 0.29a
2,1 ,/2021 120000240 EST = I 221 445 lan '21 1.50
Total: 2203
o nt bbby Gue® 2.20

JSOLARARRAYS ORM SRC

(11 4 strings of 11
(2] S strings of 11
3] & strin;gs of 11

165 total panels

*splitine Maw and lun

2.24
268
2.63
=
2.558
226
125
227
0.35
1.50

2203



Energy Usage: Control

(from an operations standpoint)

* BAS Schedules and Setpoints

* Supplier Contracts
* REC’s
* Policies and Culture




Renewable Energy Credits: WCU Purchase History

Renewable Energy Credits

CY RECs | Number of RECs Unit Price Vendor PO Mumber Delivery Date *
(k]

2016 12,000 [20%) S0, 49 3Degrees Group 4500489666 |y, #13283 paid 3,/3/16
2017 12,000 [200) 50,49 3Degrees Group 4500459666 |, #13283 paid 373,16
2018 12,000 {20%) 50,515 WL Energy 4500550634 I, #207551 paid 171118
2019 45,000 [100%) 50,835 3Degrees Group 4500574739 |, #18110 paid 373,20
2020 13,955 [20%) 0,74 3Degrees Group 4500587122 |ree. #18551 paid 6,11,20
2021 13,955 (200%) 0,74 3Degrees Group 4500587122 on or before 4f15£2022
20272

2 ywear contract

*including REC's, invoice, attestation letter




Energy Usage: Improvement/Opportunities

* Understanding Buildings and Building Systems
* Building Core Temperatures

* Electric Peak Demand

* AEC’s, PPA, FCA’s

* Expansion of Geothermal System

e Other:
e LED’s
* Occupancy Sensors
* Plug Loads, EV’s, Bikes, Snow Melt Systems




Thank You

John Lattanze
Energy Project Manager

West Chester University
201 Carter Drive, Suite 500
West Chester, PA 19383
610-436-2713

jlattanze@wcupa.edu
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