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Final GHG Reduction in CEOP
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OUR CSUDH Energy Journey- Projects

Switched from Gas Fired Absorption Chillers to Electric  Central Plant (CP) 2019 Q2 -
LED w Enlighted controls integrated into the BAS Social Behavior Sciences (SBS) 2020 %
(Building Automation System) Welch Hall (WH) an2”

g Y La Corte Hall (LCH) 2021
VAV dual duct Pneumatic to DDC SBS 2020 Q2
Finish CHW, HW Belimo Smart Energy Valve upgrade Campus wide R 2020 Q4
964 kW roof top solar (WH,SCI, S Lib, SBS, Gym) Campus wide 2022 Q1
800 exterior fixtures with LED & controls Entire campus exterior 2022 Q2
Solar Thermal HW CP Boiler roof 2022
70ton Trane (gas heating) to 25t & 12.5T heat pump South Academic Complex #3 (SAC-3) 2023
Heat pumps 21-30t MultiStack units Cental Plant (CP) 2024 Q3
fE!CI|..aI.{AI"tIfICIEI| Intelligence for Central Plant Central Plant (CP) 2023 Q4
Optimization)
LED Englighted/ BAS Integration- Pneumuatic to DDC Student Health Center 2025 Q2 Planned
LED Enlighted Physical Plant 2025 Q2 Planned
200 LV 2 EV Chargers Lot 3 2026 Q3 Planned

More Solar 2 MW to 3 MW Carport and Ground Mount 2025/2026 Planned



Decarbonization @ California
State University, Dominguez Hills

e Campus has NetZero Vision
e 1MW of Solarin Place
« 4 MWH of battery Storage in place

2,000 Tons of Gas Fired absorbers replaced with 3,000 Ton of
York Centrifugal chillers

e Campuswide LED and Enlighted controls (smart fixture
controls)

* Pneumaticto DDC
* Electrification of space heating

Al Chiller Optimization



CEOP Journey - GHG Reduction

Baseline Year Year Scope Source
Greenhouse Gas
2018 hd All e All 7 All hd
Baseline CO,e Emissions for: CO,e: Total Emission (Tonnes) by Year and Source

2018

9,323

Source @ Electric ® Emergency Generator Fuel @Fleet Fuel ®Natural Gas

CO,e Emissions for: 2024 TOK o2t R o
2,772
CO,e Emissions Baseline vs Max
| Jaiis
_70% 0K

-

1990 1995 2000 2005 2010 2015 2020 2025
CO;e Amount (Tonnes) by Source CO;e Amount (Tonnes) by Scope CO;e: Total Emission (Tonnes) by Year and Scope
®s 1®5 2
ok (0%) cope cope
126K 126K
(4%) Source (85%)

B e B BT

@ Electric

Scope Q0K -oeemameme e e
@ natural Gas Scope 2
@ Fleet Fuel @ Scope 1

Emergency Ge

(55%) (55%]) 0K .ll.ll l.. 1 ) ...l.

157K
1950 2000 2010 2020

»



1st

CALIFORNIA STATE UNIVERSITY, DOMINGUEZ HILLS




CALIFORNIA STATE UNIVERSITY, DOMINGUEZ HILLS

B CSsu
.f



2nd

Heat Map
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h———aai CHW P3-0 CHW P2-0 CHW P1-0 CAMPUS : =
. e 0.0% 2% 0.0 %

HP-CHWDP-SP 5.8 psi ) = N—

HP-HWDP-SP 6.8 psi / CHW Plant Ret. Press.  51.7 psi 1238 g8 F HO l.lillr'“.l.ﬂ =*‘.‘:“ =S8
n . HP-HWRT Ik el i 2 |
- COOL_UPPER_SETP.. "** 540 | | CHW Plant DF == ‘:'
-~ COOL_LOWER_SET... 44.0 = J

HEAT_UPPER_SETP... 125.0 | T E =] | | [ ——

HEAT _LOWER_SETP... 115.0 F'I..In‘tp #1 | | Pump #1 | Pump #2 I PUmp #2 L Pump #3 I Pl.jmp #3 =

CU'DL_LDA D_L|M|T 11.0 Command On Command On | Command Onp Command On Command OfT Command Off

HEAT LOAD LIMIT 0.0 ] Sl on 21 an [ | Stabusg on Slabus an Siatus on Slals ot ‘

— — — Cutput 585 Culput 55.6 % Ostpeat 553 % Outpal 957 % Output 0.0 % Ouitpst 0.0 % HP-CHWS
CDOL_UPPER_SETF'... HE2 54.0 Frequency 34.0 Hz : Freguency 334 Hz :r'c:uml.".r M5 Hz Frequancy 32.5 Hz Frequency 0.0 Hz Fraguency 0.0 Hz % -
COOL_LOWER_SET... 44.0 |} Fault ok Faull Ok Fazull Ok Fauht Ok Fauh Ok Fawit Ok '55_ "w' E T
on

HEAT_UPPER_SETP... 125.0 — — S

HEAT_LOWER_SETP... 115.0 1 0.0 Hz

St b 00,0 HW Plant Suct. Press. 45 92 psi

HEAT_LOAD_LIMIT 100 :

e HW Plant D.P. 6.6 psi

COOL_UPPER_SETR.. "™ 54,0

COOL_LOWER_SET... 44.0

HEAT_UPPER_SETP... 125.0

HEAT_LOWER_3SETP... 115.0

COOL_LOAD_LIMIT 100.0

HEAT_LOAD_LIMIT 100.0

£ HEAT PUMF FARAMETERS

SYSTEM-EN Shutdown e =
SYS-RESET Reset
HP-ROTATE False

HP1-COOLING-EN
HP1-HEATING-EN
HP2-COOLING-EN
HP2-HEATING-EN
HP3-COOLING-EN
HP3-HEATING-EN
EMERGENCY SHUT...
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0.0 % |
& i af == -0.5 gpm
5 | | | | "l H.P. 3 oW 05 gpm
: w2376 gpm
H.P. 2 Flow 230.9 gpm
234.2 gpm

i 223.1 gpm
H.P. Total CHW Flow 453.5 gpm
il H.F. Total HW Flow gpm

-
-l
HTG BYP425-0

HTG BYPasso 0.0 % J 0.0 % |

l CENTRAL PLANT FLOW

C.P. Total CHW Flow 2,238 gpm
. C.P. Total HW Flow

491 gpm
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e 21, 30-

* 3,10H
*3,10H

Summary of Major Equipment

'on Multi-stack Modules packaged into 7-skids
P Chilled water pumps, 500 GPM each

P Hot water Pumps, 500 GPM each

* Net Electrical Installed Load Addition: 1.35 MVA
e 12 KV/480V 1.5 MVA Transformer
e 2500 Amp, 480V Switchboard

CSUDH Heat Pump Project
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% Time in Year Load Exceeds X Axis Value

Heating Demand Time Duration Curve
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CSUDH Heat Pump Project
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CSUDH Gas Meters Main & Central Plant

44,960 -
45,000
40,000
33.273
35,000 31,303
30,000
25,000 27,755
20,138 18,928
20,000
15,000
10,000
5,000
0
19-Dec 20-Dec 21-Dec 22-Dec 23-Dec 24-Dec
19-Dec 20-Dec 21-Dec 22-Dec 23-Dec 24-Dec
m Main Gas Meter 44 960 20,138 33,273 31,303 15,929 2,838
W Central Plant Gas Meter 40,790 17,454 27,755 24,619 15,560 0
CP GHG Usage (MT) 216 82.3 147 130 82.3 0

W Main Gas Meter @ Central Plant Gas Meter
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Chiller Plant Efficienc

& CSU Dominguez Hills

(2024 to Previous Years)
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Central Plant Utility Cost Trend

Year | Total kWh (Chillers + |Total Gas Therms |kWh Cost @ $0.27 | Therm Cost @ $1.11 | Annual CUP Cost
Heat Pumps)
2020 2,060,032 208,693 S 556,209 S 231,650 S 787,858
2021 2,237,098 169,369 S 604,016 S 188,000 S 792,016
2022 2,849,753 178,851 S 769,433 S 198,524 S 967,958
2023 1,979,124 212,813 S 534,364 S 236,223 S 770,586
2024 2,008,706 116,022 S 542,351 S 128,784 S 671,135
2025 2,608,103 6,584 S 704,188 S 7,308 S 711,496

* 2020 was COVID with much less people. It has been increasing every year

since

* Al experimentation mid 2023. Perfected late 2024
* 21qty 30ton (630tons)Heat Pumps implemented mid 2024

* Utility bill actually dropped by pairing Al with Heat Pumps

GSF
1.3 mil 2019
1.4 mil 2020

1.6 mil 2021)



Summary

		Year		Total kWh (Chillers + Heat Pumps)		Total Gas Therms		kWh Cost @ $0.27		Therm Cost @ $1.11		Annual CUP Cost

		2020		2,060,032		208,693		$   556,209		$   231,650		$   787,858

		2021		2,237,098		169,369		$   604,016		$   188,000		$   792,016

		2022		2,849,753		178,851		$   769,433		$   198,524		$   967,958

		2023		1,979,124		212,813		$   534,364		$   236,223		$   770,586

		2024		2,008,706		116,022		$   542,351		$   128,784		$   671,135

		2025		2,608,103		6,584		$   704,188		$   7,308		$   711,496






Q&A/Discussion

If Better is Possible,
Good is not Enough

We’re just getting started

Kenny Seeton (Kenergy)

Director of Central Plant Operations and
Strategic Energy Projects

kseeton@csudh.edu
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