UC Berkeley
Energy Use in Buildings / Enabling Technologies

Title
Super-GX Scale Grid-flexible Supervisory Control for Multiple Commercial Buildings and EV Charging (poster presented at
the CEC EPRI Electrification Summit 2026)

Permalink
https://escholarship.org/uc/item/3340j7fw

Authors

Peffer, Therese E.
Crabtree, Peter
Chang, Larry

Publication Date
2026-06-10

eScholarship.org Powered by the California Diqital Library

University of California


https://escholarship.org/uc/item/3340j7fw
https://escholarship.org/uc/item/3340j7fw#author
https://escholarship.org
http://www.cdlib.org/

Super-GX
Scale Grid-flexible Supervisory Control for Multiple Commercial Buildings and EV Charging

Therese Peffer, Peter Crabtree, Larry Chang, Carlos Duarte (UCB); Rupam Singla, Chris Battisti, Tharanga Jayarathne (TRC); Sia Dabiri, Jim Meacham (Altura)
Energy Commission EPC-24-35: $1,999,999 + $1,650,000 match; April 2025 - 29 March 2029

Introduction Goal
The goal of Super-GX is to demonstrate and scale demand 1. Leverage industry Demand Flex  Price/Demand 4. Demonstrate
California has a statewide mandate to double demand flexibility (DF) in large commercial building Distributed Energy Zt:g.dﬁfg_opeﬂf interoperable IoT APl  Algorithms Signals EU!S;SF-GX"W} Llj'lpl-il:\?’;g
response and load shifting capacity to 7,000 MW by 2030. Resources (DER). - ndium Niagara u;;ti:;gs&vgbcs ’
Large pommermal b_undl.ngs have Demand Flexibility o 2. Standardize sl e i 5 evaluating load shed/shift
potential, but adoption is slow: Objectives supervisory control and _ _ over different durations,
. “Siloed” energy systems (for example, Heating Ventilaton 1) demonstrate and evaluate a market-ready demand analytics wrapping Niagara Standardized Supervisory SEaSONS.
and Air Conditioning (HVAC) equipment and lighting response supervisory control, and SkySpark to enable grid Control & Analytics :
hi Pt ' T flexibility through interoperable 9. Train and educate:
systems); 2) exhibit coordination of load shedding and shifting among y & P L
ducati ini buildings and EV chargers to support the electric grid algorithms & signals to DER SkySpark” | purcling owners
» building owners and decision makers, 3) validate using open standards, standard semantic tagging 3. Inform building * Building engineers/operators
» building managers, and and protocols to improve interoperability; contribute novel  personnelwith greater ¥ Project Haystack  223p Brick . Other System Integrators
- building engineers: demand flexible strategies to open libraries, and develop  Visibility &insightinto their
» Lack of trust in open-source solutions; and tools/guidelines to encourage adoption; and buildings with SkySpark 1 1!—'::::
« Cost of labor to interface with specific points in legacy 4) work with communities to promote value to end-users, 800
Building Management Systems. provide education and training to building owners, facility —|225| |ooo[ga)
managers, building operators, and software system m [os)[1= == | ':":'l
integrators.

Summarized list of high and medium priority demand flexibility measures

mw Measure Description How does this reduce demand?

Zone thermostat Adjust or setback thermostat setpoint of

HVAC diust { all zones to reduce heating/cooling Reduce heating, cooling, and fan energy
adjustmen energy use.

Grid-Flexible Solution Development

This task creates the grid flexible measure package, implements The team identified measures through literature review,

the measure package, develops semantic modeling building input from industry experts, and current programs.
assessment tools, and develops Measurement and Verification

and forecasting methodology.

Occupancy-based Adjust or setback zone thermostat

The resulting Demand Flexibility (DF) Feasibility

. . Y HVAC zone thermostat setpoints further based on occupancy Reduce heating, cooling, and fan energy
!:ramework conS|ders_ technical fe§13|b|I|ty, stakeholder setback sensing or assumed occupancy.
Progress to Date: impacts, and ease of implementation of DF measures. o VAV |
: : Y : T : e one termina . L :
The Grid-Flexible Measure Initial Report describes individual Evaluation criteria include: HVAC Unit minimums Reduce VAV terminal unit airflow Reduce air flow rate (fan energy use)
TR - : : _ _ minimums. and heating (reheat) energy
demand erX|b_|I|.ty strategies a}ppllcqble to a V\{Ide range of . Required hardware and software reduction
commercial buildings and electric vehicle charging systems. . Control svstern dependencies Lsliiiite Turn off or dim Reduce non-essential lighting loads by oo equipment load
Demand flexibility encompasses traditional demand-side y _ P _ lights dimming or turning off
management programs and demand response actions while « Stakeholder involvement and impact £V Er:/a?]iannaged Eﬂfgigﬁtfv charging before/during/after . equipment load
also including a wider set of operational and control strategies * Implementation effort Chi"gd 8vater
that allow buildings and electric vehicle charging systems to « Scalability HVAC supply temperature ~a'°¢ chilled water temperature setpoint o .o ¢ooling

adjust electricity demand dynamically in response to grid needs. to raise chiller efficiency

Researchers highlight the optimal order of operations: A building’s readiness for DF measures includes criteria
1) identify and fix any existing issues, such as faulty sensors, such as:
overridden setpoints and schedules, failed actuators, and
Improper control protocols.

setpoint increase

Pre-cool spaces to below cooling
HVAC Pre-cooling thermostat setpoint prior to demand Reduce cooling (shifting)
flexibility event

* Building type

Adjust static pressure setpoint to reduce

HVAC Fan speed limiting Reduce air flow rate (fan energy use)

| o « HVAC equipment fan speed
2) implement energy efflc:len_cy measures t_hat reduce overall . Control system capabilities Supply air Increase supply temperature by
energy consumption and improve baseline performance. : HVAC temperature (SAT) predetermined interval to modulate Reduce cooling
3) Deploy load flexibility strategies * Stakeholder impacts reset AHU-level demand
HVAC ﬁ)mh:![:ig-water e Set high-limit for CHW valve position Reduce cooling and pump energy

Progress to Date continued: Progress to Date continued: Demonstration of Grid-Flexible
Altura is developing the supervisory software layer with semantic model CBE is developing an automated screening/initial assessment and SuperVISOI’y Control
(Haystack tagging) and open APls to: ongoing building monitoring using semantic model, documented in This task demonstrates the grid flexible system in up to 10
« Create new algorithms, analytics, and asset / point level data modeling the Semantic Model Building Assessment Tool Report. buildings and EV chargers, showing the capability to interface
associated with demand control measures in a way that can be contributed The Super-GX project will focus on a few metadata schemas, given with existing utility programs and using the MIDAS price signal to
to open libraries and existing ontologies (e.g., standard Niagara their current adoption in the building industry and future prospects: achieve the project goals of 10%/5% peak reduction in

summer/winter.

programming);
* Develop integrations of the measure package with any necessary APls or
other open protocols;

* Project Haystack

* Brick Schema Progress to Date:

« Build integration with CEC’s Market Informed Demand Automation Server * ASHRAE Standard 223P (potentially) The team has been working with UC Irvine facilities personnel on
(MIDAS) and other utility signals. e supporting and complementary schemas that extend the the below measures for testing June-Sept 2026. The team is
T T T T T T T T T T T T T T T T T T T T T T T T T T S T S S s s s s e e functionality of the main selected schemas, e.g. Quantities, Units, working on replacing the Honda America site. A third site is a
o ADR , - . . .
| Intsroperabe data Dimensions, and dataTypes (QUDT) and RealEstateCore. TBD community college to create a living lab for students.
[ exchange model used by Open Charge Point Protocol
I CA IOUs ~(ocPP) Load Flex Measure Operator Occupant
: Uniform communication N Impacts Impacts
I v between charging and central Descriptions & )
______ - systems PE A At Zone thermostat adjustment Yes Yes
I _ _ I S Fhoei Specification
: Coniiﬁgﬂ;;iﬂﬂjﬂ'gfstem | oo ) Occupancy-based zone thermostat setback (only for zones with . e
I relationshipsin structured b'I (EMIS) I bt | e . EVeres; occupancy sensors)
| and machinereadable format LEnerggncLa;i Z?ﬁfsgahon I : P st;;ir;fz‘oragfecgr;r:;ir: Row & : Haystack Preprogrammed ane variable air volume (VAV) terminal unit minimums reduction NG NG
| —C —_— A Unstrustured Data -» Control Blocks (“dispatchable airflow management”)
| | Controllable Load Flexible Building # ' EV Charging ol > ASHRAE J Turn off or dim lights
S | Managed Charging / | WAL Quey ~ EV managed charging No
| [ Controls Frontend I I Demand Response ; 223P (< Load Flex Chilled water supply temperature setpoint increase No
I | I User interface software | I BrElSehems —> Applications
I - : Standardized
I I o, Supervisory Control ] e e e - - Metadata Model Information
: : I fofadvancedcontm!strafeg.ies : | | Controllable Load | :
I __________ . . .
- | | ey Market Deployment
. D . | 7 This task will overcome barriers to scale and facilitate market
| | Load Flexibl E
Lo M omers A | HvAC Contos [4] ‘: _,: Controllable Load | adoption by partnering with an industry system integrator and
L | B g 05 BACnet § T relevant software vendor products to incorporate research
l : Iteriorlexterio oad Flexiie I _ Standardized Communication \_ ) findings into product offerings, recommend strategies, tools and
ighting, zone Lightin igi . . . . .
e T et [Q 1 e ! Contoliable Load | incentives, and introduce DF algorithms into standards.
C T b R e Flexible Building#4 | : o
| | Building Automation System (BAS) | orolocol for lighting L e e e e - — - Integration of metadata models to develop portable and scalable building load
e e ontonotheburg e | systerns flexibility applications. The metadata model serves as the interface between the Progress to Date:
: """""""" Scalable Load Flexibility building and load flexibility applications. Adapted from (Jayarathne et al. 2026) The team has conducted an initial Market Assessment (literature
L Expanding a coordinated load management strategy from one building to many buildings and electrical loads review. interviews with OEMs/ bUIldlng owhners.
. Screening buildings for demand flexibility potential includes the i imiti ibility:
Standards and protocols include: i Q g yp Several barriers are limiting the growth of load flexibility:
 OpenADR: An open and interoperable information exchange model and 9- o _ | « Facility managers do not know that load flexibility is an option
emerging Smart Grid standard. * Does the building have the metering, controls, and automation to pursue, due to a lack of communication of benefits and
- ANSI/ASHRAE Standard 135 BACnet: A standard that enables devices needed to respond to marginal-cost-based or time-varying prices? standardized approaches that they can apply.
from different manufacturers to communicate. * Does the building provide predictable load impacts without They are risk adverse to load flexibility strategies with
 ASHRAE 223P Designation and Classification of Semantic Tags for Building compromising comfort, operations, or equipment constraints? concerns around occupant comfort, perceived harm to system
Data. * Are available BAS, meter, and equipment data sufficient to reliability, cybersecurity, and lack of technical expertise.
) cE)VereséthAn oplfn_-so:rce f'rml""‘gce: ;’:fcl;\for EV Crf‘hrg,'[”g stgdtlons. y quantify baseline load, flexible load, event response, and Multiple stakeholders must collaborate across an organization
pfh" ; farge oint t"QOtotf?c ( h). pro _0(;0 2 prot\/l Ies atunl orm persistence? to coordinate a scaled load flexibility strategy.
method of communication between charge points and central systems. T : T s .
Digital Addressable Lightin Interfaceg(DpALI) A communicazon rotocol + Gan the building systems communicate across HVAG, lighting, EV Legacy building systems often have existing issues and are
gital Addre: ghting ' P charging, DERs, supervisory controls, aggregators, and utility or difficult to integrate.
for digital lighting control systems. CAISO interfaces? _ o
+ MIDAS The Niagara supervisory system relies on enterprise IT integration Can th £ load flexibility b " . This assessment concludes that the market is driving scaled |oad
and will require both inbound and outbound internet access to interact directly d'a’?'b et_reSl: Ng foad Texibliily be mappe to resourcte adequacy, flexibility as a high potential way for campuses to save utility
with the MIDAS server for receiving price Signals. IStripution, ra?nsmlssmn, emissions, or customer cost-saving costs and enable energy reS-|||enCy, an.d the barriers can be
value streams” overcome through standardized organizational approaches.
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Presented at the CEC EPRI Electrification Summit on June 10, 2026
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