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delivering a GEB?
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PRESENTATION SCOPE

OBJECTIVE

How do we take the next steps to design and deliver GEBs?

AGENDA

Why?
• Today’s Grid
• Resilience & decarbonization
• The Future Grid

What?
• GEBs 
• DERs 
• Microgrid

How?
• Goals and Objectives
• Design Approach
• Electrical Infrastructure
• Controls
• Integration & Delivery
• The Business Case 
• What’s next?
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Why?
Grid Interactive & 
Efficient Buildings
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What does a future, decarbonized building look like?
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What does a future, decarbonized grid look like?
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Electricity Grids Are Expected to Get Cleaner

High (900 kg/MWh)

Low (0 kg/MWh)

Carbon Intensity

Source: NREL Cambium data set, Mid-case scenario

2022 2024 2026 2028 2030 2032 2034 2036 2038 2040 2042 2044 2046 2048 2050

KY -71% 873 812 804 801 791 577 560 560 531 524 497 424 350 286 254

IN -45% 776 691 694 704 673 655 635 634 615 613 609 597 527 491 429

WY -70% 761 777 783 713 721 570 582 582 529 478 436 409 392 344 230

MO -39% 759 765 762 647 625 624 622 621 613 600 577 573 503 445 462

UT -26% 746 663 671 684 683 687 672 682 630 639 646 635 660 604 551

NM -80% 627 637 646 652 620 588 540 330 305 267 264 189 144 129 128

OH -45% 574 588 593 573 567 521 496 489 482 475 431 422 396 410 314

WI -38% 571 583 592 589 586 522 506 492 494 479 453 406 412 415 354

CO -57% 567 573 533 498 464 452 434 424 411 379 342 279 269 264 243

WV -57% 553 648 626 610 508 419 294 281 208 202 180 170 223 238 236

MI -66% 520 464 468 457 329 322 317 319 301 298 278 278 246 191 176

ND -70% 489 500 534 512 471 462 484 429 377 321 328 293 263 161 148

IA -65% 488 487 482 476 475 442 447 450 311 318 306 233 209 198 170

KS -73% 459 399 421 406 367 354 356 349 320 256 282 122 133 147 122

AR -18% 406 380 414 411 378 371 365 365 362 354 356 348 338 340 333

MS -82% 376 331 382 350 283 226 220 225 198 163 131 127 200 111 67

AL -29% 376 389 398 398 394 386 385 385 370 360 354 345 308 300 266

DE -95% 372 323 133 112 98 93 99 112 112 98 104 98 32 34 19

TN -52% 361 350 319 325 280 270 270 267 273 276 275 276 277 182 173

NC -61% 359 386 382 374 354 343 335 329 303 292 218 202 159 170 140

AZ -46% 356 337 334 295 273 263 261 248 226 228 221 210 197 195 194

PA -17% 355 329 348 354 348 346 386 389 383 370 343 312 317 274 294

FL -57% 355 399 408 402 346 320 305 289 241 212 175 162 158 146 151

NE -74% 352 354 369 293 286 225 318 268 247 156 168 161 130 114 91

LA -2% 321 311 303 300 259 270 274 276 278 282 284 285 312 312 313

TX -66% 318 291 277 268 251 226 224 211 197 181 156 158 142 115 107

MN -82% 316 333 282 270 227 244 157 155 158 158 168 132 116 77 58

RI -89% 312 169 106 100 84 83 75 65 50 44 36 31 36 34 34

NV -39% 294 309 296 286 264 262 261 250 220 214 219 218 194 180 179

OK -91% 287 239 217 174 175 160 157 157 121 86 93 58 40 41 27

MT -35% 281 442 457 456 455 436 424 359 331 259 225 205 199 197 182

GA -46% 277 345 379 364 295 253 227 260 184 189 182 171 126 138 149

VA -100% 274 217 185 183 178 167 151 153 149 133 123 119 0 0 0

IL 20% 254 271 255 233 222 236 230 231 228 234 242 279 283 357 304

SC -65% 250 284 294 215 166 168 160 154 135 120 108 104 95 95 87

MA -92% 247 226 161 140 119 119 118 105 91 83 78 38 38 34 19

CT 18% 223 218 201 189 189 183 177 216 203 203 206 193 293 250 264

NJ -4% 223 204 200 186 174 170 169 169 188 185 208 207 220 217 215

NY -60% 184 125 105 89 84 81 73 81 91 80 80 80 76 74 74

CA -67% 174 157 136 121 105 104 101 94 88 83 73 63 60 59 58

MD -9% 162 171 166 155 128 124 126 144 166 148 130 110 108 115 147

ME -62% 156 153 111 83 90 92 87 114 87 96 111 94 97 87 59

SD -98% 145 168 181 183 154 131 149 89 46 37 36 5 4 2 3

OR -71% 107 109 90 81 79 77 74 62 50 52 62 47 45 42 31

ID 168% 61 60 59 56 57 51 115 174 121 125 126 162 171 171 162

WA -84% 27 53 29 20 20 19 18 14 13 12 13 11 11 7 4

NH -97% 14 14 10 9 11 9 9 7 7 1 0 1 1 1 0

VT 100% 0 0 0 0 0 0 0 50 73 81 91 89 86 87 80

STATE

Electricity CO2 Emissions by State from 2022 - 2050
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2023 NREL Cambium Mid-Case Set Data
NW, 2025, Average Emissions – 242 kg of CO2 / MWh

PNW Grid Today
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2023 NREL Cambium Mid-Case Set Data
NW, 2025, Average Emissions – 242 kg of CO2 / MWh

PNW Grid Today
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2023 NREL Cambium Mid-Case Set Data
NW, 2025, Average Emissions – 242 kg of CO2 / MWh

PNW Grid Today
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PNW Grid Projections
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Oregon & PGE Context
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Demand Response Contribution to Peak

Oregon & PGE Context

109 MW Reduced, 
4 hours
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Oregon & PGE Context

Credit: RMI via Canary Media

PGE raised rates 18% in 2024, and is projected to raise it by 7% or more next year. 
NW gas is also projecting an 18% increase next year. 



20

G
ri

d
-I

n
te

ra
ct

iv
e 

E
ff

ic
ie

n
t 

B
u

ild
in

g
s



21

G
ri

d
-I

n
te

ra
ct

iv
e 

E
ff

ic
ie

n
t 

B
u

ild
in

g
s

The Oregon Capitol, framed by cherry blossoms last week, is considered by engineers to be seismically unsafe.
Mason Trinca for The New York Times
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The Why…
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- Plug load optimization through 
purchasing

- Passive design to maximize 
daylight and mixed mode 
operations

- All electric design during normal 
operation

- VRF Heat Pump System

- Server room to radiant floor heat 
recovery

- DOAS with best available heat 
recovery

- Designed for NZE operation with 
a 239kW PV Array
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ASHRAE 90.1-2016
Appendix G
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ENERGY BREAKDOWN
PV Generation
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Misc HVAC

Cooling
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Heating - Gas

Lighting - Exterior
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Elevator

Process - Except Server
Room
Process - Server Room

Efficiency is Resilient
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Modeling For Resilience
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What?
Grid Interactive & 
Efficient Buildings
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What is a Grid-Interactive Efficient Building?

A grid-interactive efficient building (GEB) is an energy-
efficient building that uses smart end-use equipment 
and/or other onsite DERs to provide demand flexibility 
while co-optimizing for energy cost, grid services, and 
occupant needs and preferences, in a continuous and 
integrated way.

“

“
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• Battery Energy Storage 
System (BESS)

• Microgrid Controller

• Diesel Generator

• Solar PV Array

• Flexible building loads

• Heat pumps, setpoints, 
critical loads

GEB Features
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What is a Distributed Energy Resource?

Distributed energy resources (DERs) are small, 
modular energy technologies capable of receiving 
a signal and modifying the electrical load on the 
grid by generating, storing, or adjusting demand.
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Proven Technologies

• Solar PV

• Generators

• Microgrids

• Small scale renewables 
(wind, hydro, solar-thermal)

• EV charging

• Battery storage

• Thermal storage

Emerging Technologies

• Hydrogen (fuel cell, or generators)

• SMR Nuclear

• Ice storage

• Phase change

• Demand response

• V2G

• VPPs  

DER
Distributed Energy Resources
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What is a Microgrid?

A microgrid is a group of interconnected loads 
and distributed energy resources within clearly 
defined electrical boundaries that acts as a 
single controllable entity with respect to the 
grid and is capable of islanding.

“

“
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Microgrid

Grid-tied

Island-

able

Off-grid

Energy 

Control 

Center
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Microgrid

Grid-tied

Island-

able

Off-grid



38

G
ri

d
-I

n
te

ra
ct

iv
e 

E
ff

ic
ie

n
t 

B
u

ild
in

g
s

How?
Grid Interactive & 
Efficient Buildings
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Outcome Oriented Approach

Specify supporting 
applications

Select supporting products

Deliver integrated system 

Specify Use Case 
that delivers Value 

to end user business 

Function First Design Approach

Traditional Approach

Contractor bid/install   

Deliver multiple 
siloed systems

Specify products 

Choose products 
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Establish Goals & Objectives
What are you optimizing for?

Carbon
• Real-time grid emissions intensity
• Peak demand management – 

shifting or shaving
• Supports a net zero carbon goal

Cost
• Utility rate optimization
• Time of use rates, on-peak / off-

peak demand charges
• New variable-rate or other 

innovative structures/markets

Resilience
• Off-grid functionality is essential
• Mission critical or unstable grid 

areas
• How much resiliency do I need to 

maintain while I optimize for cost 
or carbon?

Carbon

Resilience

Cost
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Design Criteria & Approach

Use 
Cases

• Optimization (carbon, cost, etc)
• Failure scenarios
• Alternate modes

Generation

• Type (PV, fossil, next gen renewable etc)
• Size
• Intermittency

Storage

• Type (Li, flow, thermal)
• Runtime requirements
• Capacity

Controls

• Smarts (microgrid controller, sequences, etc)
• Levers (DR, flexible loads, setpoints, etc) 
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COST CARBON RESILIENCE

Savings $ Earnings $
Renewable Integration Back-up power & safety

Design Criteria & Approach
GEB use cases
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• Understanding Mission Objectives

• Assess existing assets

• Load Segmentation & Prioritization

• Load Forecasting / Energy Efficiency

• The Impact/Cost of Power Outages to 
DAF

• Energy Resilience Metrics

• Energy Resilience Plans

• Transition Time / Seamless Islanding

Example Load Segmentation
0

5

10

15

20

25

Example Microgrid Delivery

Emergency 

Loads

Average 

Load

Mission 

Critical 

Peak Load

Carbon Free 

Cogeneration

Solar PV

Load 

Shedding

Battery 

Storage

M
e

g
a

w
a

tt
 (

M
W

)

DER’s are sized based on emergency critical, average, and peak demandsCollaboration and Discovery Process:

Understanding Loads is Key for GREBs
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• Design team workshop to identify 
and group critical loads into tiers or 
modes

• Ensure circuiting matches these tiers
• What does resiliency mode look like, 

DR mode, etc

Design Criteria & Approach
Critical Loads
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Design Criteria & Approach
Modes of Operation
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• Interconnection sizing, net-metering

• BESS & renewable integration and circuiting

o Be able to consume, & charge generated energy before selling back to the 

grid

• Controlling DERs 

o Microgrid controller (or paralleling switchgear and controller*)

o Carefully mapping, and integration to BMS and/or PLC/Scada system

• Synchronizing energy sources

o Careful attention to sequences when switching power sources

Electrical Infrastructure
Components & Controls
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Electrical Infrastructure
Sub-Metering
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Microgrid Components

MV & LV 

Distribution

Metering & 

Power Quality

Protection

Control

Microgrid 

Operation

Microgrid Controller

SCADA

Building & 

Process control
Digital services 

platform

Microgrid 

Optimization

Energy Management

Asset Management

Power
Heat
Communication, Control, & Optimization

General purpose

Electro intensive

Critical Power

Flexible Process 

& Load

Loads

Distributed 

Energy 

Resources

Wind turbine

Solar generator

Storage

Genset

Electric vehicle

G
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Command and Control Architecture
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Design Criteria & Approach
Microgrid Controller
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Electrical Infrastructure
Control Sequences
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*Support by the equipment vendor most likely will be necessary and is expected to be included as necessary in the scope of work of the 
technology provider or supplier of the equipment.

Integration
Microgrid 5 Stage Commissioning Process 
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Integration

Beyond Commissioning – 
Integrative System Testing

• Basic commissioning
• Monitor-based 

commissioning
• Integrative system testing

• Detailed test of alternate 
modes, sequences, 
power switching

• Data review with 
operators and 
stakeholders

• Extended operator 
training
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Operator Intervention Planning

ACTIVE

…are dynamic systems 
rather than “set it and 

forget” pieces of 
individual equipment

DYNAMIC

…are all about load and 
source optimization – both 
of which change seasonally 

and over time

SYSTEM APPROACH

…require a systematic 
approach to 

troubleshooting

TESTING

…should regularly be 
tested in all 

operational modes

Confidential Property of Schneider Electric

Following the successful commissioning and site acceptance testing of a microgrid 
system, most system owners expect their digitized, autonomous microgrids will provide 
the economic optimization for the peak costs they are looking to hedge against or keep 
the lights on during an event that causes community power outages.  

Over years of supporting installed microgrids of varying sizes and complexities, we have 
gained valuable insights into their operation and learned microgrids are...
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Integration
BESS Test
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Asset Manager

Energy Management System
Measurement & Verification

Microgrid Operator
Extended Contractor Support

General 
Contractor

MEP Subs
Controls Contractor

BESS Provider
Microgrid Provider

SUB-CONTRACTOR TEAM

Architect
MEP Engineer

LV / Technology 
Engineer

Sustainability / Energy

DESIGN TEAM

Tenant

OPERATING TEAM

Building Owner

Facility Manager

SUPPORT CONTRACTS

System 
Integrator

INTEGRATION TEAM

Commissioning 
Agent

Integration
Team Structure

Owner’s Engineer
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EcoStruxture Service Plan Microgrids (aka: Operator Intervention Plans)

• 1-, 3-, and 5-Year 

options available

• All plans are 

customizable

• Additional services can 

be added

Discount

Option

Discount

Option

Option

Option

Option

Option

Option

Option

Discount

* Prior validation of 

eligibility required 

based on system 

assets and location

**Currently only for 

electrical distribution 

assets

Confidential Property of Schneider Electric |

Integration
Microgrid 5 Stage Commissioning Process 
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Revenue Streams

• ETO, DOE,  and other local 

rebates/grants

• Inflation Reduction Act

o Section 45X

• Advanced Manufacturing

• Production Credit

o 30-40% ITC for solar PV, batteries, 

microgrid controllers, and other 

sustainable infrastructure

The Business Case
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The Business Case

Revenue Streams

• Peak shaving (avoided demand charges)
• Energy arbitrage
• Business continuity and uptime 

(manufacturing, mission critical, etc)
• Energy efficiency (avoided consumption)
• Renewable energy production
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What’s Next?

Electrical Infrastructure

• AI
• V2G
• Other DER configurations & controls
• VPPs
• Others?
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THANK YOU!
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