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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

3  What's next?

GCrid-Interactive Efficient Buildings




Grid Interactive &

Efficient Buildings



WP What does a future, decarbonized building look like?
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What does a future, decarbonized grid look like?
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WS Electricity Grids Are Expected to Get Cleaner

Electricity CO2 Emissions by State from 2022 - 2050

STATE 2022 2024 2026 2028 2030 2032 2034 2036 2038 2040 2042 2044 2046 2048 2050
H KY  -71% 873 812 804 801 791 577 ) 560 531 524
Carbon I ntenSIty IN -45% 776 691 694 704 673 655 635 634 615 613 609 597 527
WY -70% 761 777 783 713 721 570 582 582 529
. High (900 kg/MWh) MO  -39% 759 765 762 647 625 624 622 621 613 [ 577 573
UT -26% 746 663 671 684 683 687 672 682 630 639 646 635 660 604 551
NV -80% 627 637 646 652 620 588 540 129 128
. Low (0 kg/Mwh) oM -45% 574 588 593 573 567 521

WI -38% 571 583 592 589 586 522
CO -57% 567 573 533
WV -57% 553 648 626 610
MEo-ee%
ND - -70% 534
1A -65%
S -73% | »2 22 |
AR -18%
MSs  -82%
AL -29%
DE -95% 133 112 98 93 99 12 112 98 104 98 32 34 19
TN -52%
NC o -61%
AL -46%

2] PA-17%

@ FL 5%

'.6 NE  -74% 130 114 91

= LA -2%
> 0 -66% 115 107
o0 MN -82% 132 116 77 58
-IE RI -89% 106 100 84 83 75 65 50 44 36 31 36 34 34

NV -39%

% OK -91% 121 86 93 58 40 41 27

= MT  -35%

T, GA -46% 126
o VA -100% 123 19 0 0 0
> IL 20%

] SC-65%
8 MA -92% 119 19 18 105 91 83 78 38 38 34 19
. CT 18%

g N 4%

C NV -60% 125 105 89 84 81 73 81 91 80 80 80 76 74 74

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

i) MDD -9% 128 124 126 130 10 108 15
6 e -62% 11 83 90 92 87 14 87 96 11 94 97 87 59

) -OQR%, ) 4 2 =l
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 15 121 125 126
WA -84% 27 53 29 20 20 19 18 14 13 2 13 1 n 7 4
'I'I \H -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
Source: NREL Cambium data set, Mid-case scenario
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PNW Grid Today

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

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

2023 NREL Cambium Mid-Case Set Data
NW, 2025, Average Emissions - 242 kg of CO2 / MWh
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PNW Grid Projections
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Oregon & PGE Context

OREGON NEWS

Demand for electricity in Northwest
projected to grow 30% in decade, triple
previous estimates

OREGONLIVE

Che Oregoman

Northwest data centers’ electricity use could
more than double, imperiling climate goals
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Wsp Oregon & PGE Context

PGE customer actions resulted in the largest electricity demand-shift in
company history during multi-day heat wave
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WS Oregon & PGE Context

/PGE/ 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.

Electricity Residential Price: U.S. Average Renewables will keep beating fossil fuels on cost
cents per kilowatthour Analysts project that wind and solar will continue to get cheaper, falling further below coal and gas
17.5 costs globally this decade.
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The Oregon Capitol, framed by cherry blossoms last week, is considered by engineers to be seismically unsafe.
Mason Trinca for The New York Times

Che New 1ork imes
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The Why...

USRC BUILDING
RATING SYSTEM

* %k k %k
* % %k Kk
* % X

* %

Usefulness of Performance Metrics

SAFETY DAMAGE

Blocking exit paths unlikely Minimal Damage (<5%)

RECOVERY

Immediate to Days

Serious injuries unlikely Moderate Damage (<10%)

Isolated loss of life

Loss of life likely

Within days to weeks
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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

ANNUAL ENERGY CONSUMPTION (KBTU/SF/YR)

Efficiency is Resilient

60

50

40

30

20

10

ASHRAE 90.1-2016
Appendix G
Baseline

ENERGY BREAKDOWN

Proposed

PV Generation

! PV Generation

B DHW - Elec

M Fans

B Misc HVAC

B Cooling

B Heating - Electric

W Heating - Gas

M Lighting - Exterior
Lighting - Interior

W Elevator

M Process - Except Server

Room
M Process - Server Room
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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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GEB Features

 Battery Energy Storage
System (BESS)

Microgrid Controller
Diesel Generator

« Solar PV Array
Flexible building loads

Heat pumps, setpoints,
critical loads

— —
— —
—

Sc%qgider )

OREGON
STATE
' TREASURY
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What is a Distributed Energy Resource?

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

Distributed Energy Resources

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) ﬂ '
SMR Nuclear =g
Ice storage

Phase change

« Demand response
V2G

« VPPs
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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. *

ST, U.S. DEPARTMENT OF

£74 &
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Z\ /ol
& 0
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Microgrid
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Microgrid
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Function First Desigh Approach

3 o »

Outcome Oriented Approach

Specify Use Case
Choose products that delivers Value
to end user business

Specify supporting

Specify products applications

Contractor bid/install Select supporting products

Crid-Interactive Efficient Buildings

Deliver multipl ..
elive TEE Deliver integrated system

siloed systems

N
O
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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 | need to
maintain while | optimize for cost
or carbon?



wsp Design Criteria & Approach

» Optimization (carbon, cost, etc)
- Failure scenarios

. Alternate modes }

* Type (PV, fossil, next gen renewable etc)
- Size
Sl - |[ntermittency

* Type (Li, flow, thermal)
- Runtime requirements

SilceCll . Capacity }

* Smarts (microgrid controller, sequences, etc)
- Levers (DR, flexible loads, setpoints, etc)

Crid-Interactive Efficient Buildings




wsp) Design Criteria & Approach

GEB use cases

al & »
COST CARBON RESILIENCE

. Renewable Integration Back-up power & safet

Grid-Interactive Efficient Buildings

D
N




wsp) Understanding Loads is Key for GREBs

Collaboration and Discovery Process: DER’s are sized based on emergency critical, average, and peak demands
« Understanding Mission Objectives 25
» Assess existing assets
. . . Load

* Load Segmentation & Prioritization o Shedding

« Load Forecasting / Energy Efficiency Peak Load

« The Impact/Cost of Power Outagesto _

DAF 2 Batt
> 15 attery
8 + Energy Resilience Metrics § Storage
(@
2 « Energy Resilience Plans % ok
m . : : =
e « Transition Time / Seamless Islanding 10
g
L; Mission Carbon Free
2 Critical Cogeneration
0 5
0
e
£
o Emergency
5 Loads
O . 0
Example Load Segmentation Example Microgrid Delivery

i
W
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Design Criteria & Approach

Critical Loads

* Desigh 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

OREGON
STATE
TREASURY

6. OPTIONAL STANDBY POWER:

A, 50% OF THE FACILITY LOAD 1S DEEMED CRITICAL AND
WILL BE SERVED BY DEDICATED OFTIONAL STANDBY
LOAD PAMELS.

B. OPTIONAL STANDBY LOADS ARE GROUPED INTO THREE
{3} PRIORITY CATEGORIES AND WILL BE SERVED BY
DEDICATED BRANCH PANELS FOR METERING PER
ASHRAE 90.1-2016 AND TO FACILITATE MANUAL LOAD
SHEDDING AS REQUIRED DURING AN EVENT:

a. PRIORITY 1
SERVER EQUIPMENT
b. PRIORITY 2:
PLUG LOADS
LAN/ PHOME! IT LOADS
SECURITY
IDF EQUIPMENT
c. PRIORITY 3:
GENERAL HVAC
IDF HVAC
SERVER ROOM HWAC
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Design Criteria & Approach

Modes of Operation

OREGON
STATE
TREASURY

MICROGRID OPERATIONAL MODES:

1.

2

3.

NORMAL (UTILITY SUPFORTED) MODE
WITH PEAK DEMAND OFFSET

OFFLINE (ISLAND) MODE
UTILITY FAILURE

TESTING MODE
SYSTEM AND GENERATOR TESTING SCENARIOS

RESILIENCY MODE

+  MAXIMIZE GENERATOR RUNTIME FOR MULTI-HOUR UTILITY FAILURES

TEMPORARY GENERATOR MODE
PERMAMNENT PARALLELED GENERATOR 15 OFFLINE AND TEMPORARY GENERATOR IS CONNECTED TO MANUAL TRANSFER
SWITCH (MTS)

DEMAND RESPONSE MODE
2-POSITION SWITCH TO ENABLE/ DISABLE ABILITY OF PGE TO USE BESS IN RESPONSE TO A PGE SIGNAL TO REDUCE
POWER.

FINANCIAL PAYBACK MODE OR ANTICIPATED RESILENCY MODE

+ 2-POSITION SWITCH TO SELECT USING BESS TO ENHANCE FINANCIAL PAYBACK OR TO LEAVE BESS FULLY CHARGED
READY FOR USE AS BACKUP POWER SOURCE.




WSp Electrical Infrastructure

Components & Controls

* 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

Crid-Interactive Efficient Buildings
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Electrical Infrastructure

Sub-Metering

@ SkySpark

&7, CopperTree
Analytics

ENERGY METERING SCHEDULE ENRGY METERIG NOTES
END USE CATEGORY | CT LOCATION | METERED LOAD [ VOLTAGE | POLES | CT RATING [ DEMAND LOAD &) || 1 gﬁ?ﬁirﬁfu‘fﬁ?&mgﬁgﬂmmgﬁﬁ'
SPECIFED END USE CATEGORY.

HVAG 40V 13 A ALLMETERS OF THE SAME END USE CATEGORY SHALL BE ADDED
HVAC 480 V £l TOGETHER TO DERIVE A TOTAL BUILDING LOAD FOR EACH END USE
FVAC v |1 CATEGORY LISTED.
FVAC v B. AL BRANCH CIRCUIT METERS OF A DIFFERENT END USE CATEGORY
[NTERGRLGHTHG  [DPHeT v THAN THE UPSTREAM PANEL AND/ OR TRANSFORMER SERVING
DV} ELEVATOR SUMP PUMP - ESP-1 20V T THEM SHALL BEnSiUBTRACTEB FROM 'ITE METERED VALUE
EXTERIORLIGHTING [ NVERTER | tikl i C. ME NOT BE DOUBLE COUNTED.

21V i 2. ALL METERING SYSTEMS SHALL INTEGRATE WITH BMS SYSTEM FOR

RV REMOTE MONITORING OF ALL SOURCES AND END USE CATEGORIES.

208V 3. [PARALLELING MICROGRID CONTROLLER GATEWAY SHALL MONITOR

ENERGY PRODUCTION FOR EACH SOURCE:

208V 20A TA iy

208V 204 24 B BESS

208V 20A m

E]
>
H

c.
D. UTILITY \

¥
>
>

EE
=[=
SR
>[>

Microgrid
components for
energy production
points / meters

All Sub Meters
included in
CopperTree

EE
==
=l
>[>

B
>
=
>

B
>
=
>

=
>
=
>

i3
>
®
>

=
>
=
>

CopperTree to sum sub-meters and BMS
calculation by end use. Totals for:

Int Lighting, Ext Lighting, Plug, IDF/Sarver
Room, HVAC Fans (zone HVAC),
Heating/Cooling VRF, & DHW.

E]
>
=
>

]
>
=
>

TTT—I_IE BEEEEEEEE
=

g
>
2
>

(DMU} IDF 243 - L6-30R - RACK
(DMU} IDF 243 - L6-30R - RACK. 208V

dditional flems for CopperTree lo map from BMS:

INTERIOR LIGHTING
INTERIOR LIGHTING

-Weather data (db, wb at minimum)

- DOAS data (CFM, power, SAT, RAT, HR efficiency if
possible)

- VRF data (all data available from VRF system. if
possible to isolate heating and cooling mode)

B
=

INTERIGR LIGHTING 217V - PV Net Meter (production, site use, grid sell-back)

HVAC LCic2 MU} P-1 120V - DHW (power, EWT/LWT, GPM)

FVAC Lcic2 oW P2 20V - HVAC (setpoints, thermostats, floor level fan power)

HVAC - 120V - Operable window (open/closed if available)

HVAC 120V

SERVER ROOM (DMU} XFRACTAA 480V

SERVER ROOM (DMU} XFRACTAS 480V BMS Paints Mapping

PLUG LOAD (DM} XFRALCTB. 180V A points mapping exercise will help coordinate this

PLUGLOAD DMU} XFRALCIC B0V individual BMS pints for CopperTree to incorporate from

PLUG LOAD [DMU} XFRLS 480V the controls contractor. Will need to determine what
points are available from VRF system.

ENERGY CONSUMPTION (KBTU)
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YEAR 3 ENERGY CONSUMPTION BY END USE
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[ Pumps
- Heating - Gas
[ Fans
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Lighting
—lugs

~—&—Modeled Total

- NModel:
Plug+ T
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Plug Only

—m—Actual:
Plug +L.T.

Actual:
Plug Only




wsp Microgrid Components

MV &LV D'ét”bmed Microgrid Microgrid
Distribution nergy Operation Optimization
Resources

Loads

General purpose

% @ . Microgrid Controller

Solar generator

Electro intensive | ;\;&

Metering & ' _
ower Quality Wind turbine

Energy Management

1t
0! :
o

Asset Management

Critical Power

\N\_

St

. Storage
Flexible Process
& Load G i
Sontol Building &
%% Process control

@ Electric vehicle Digital services

C% =2=| platform

Heat

Communication, Control, & Optimization

Grid-Interactive Efficient Buildings
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Command and Control Architecture

On Prem or
Cloud

Breaker Breaker
trip unit g frip unit

Inverter

&

Breaker
trip unit

PCS

@,

Battery Modules

=

Gensets

Breaker
trip unit

Genset
Controllers

Breaker
trip unit
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Design Criteria & Approach

Microgrid Controller

—— Ecodftruxure
— Microgrid /
OPERATION EXPORT DATA

Oregon Treasury

Power Flow

CONFIGURATION

Other Loads...
60.7 kW

Building
69 kW

Period Selector 0

Utility
0kW

7

E‘j

Battery
0kw

Real Time

PV Solar
108.8 kW

Genset
0 kW

OREGON
STATE
TREASURY



WSp Electrical Infrastructure ORECON

Control Sequences TREASURY

RESILIENCY MODE

A. THIE MODE SHALL OPERATE SAME AS OFFLINE MODE EXCEPT FOR THE FOLLOWING CHANGES:
IF THE UTILITY FAILURE LASTS FOR MORE THAN 2-HOURS THAN THE PMC SHALL AUTOMATICALLY ENTER THIS
MODE TO INCREASE GENERATOR RUNTIME.

+  GENERATOR MINIMUM LOADING THRESHOLD SHALL BE REDUCED TO 10%, IN LIEU OF 30%.

*  PMC SHALL CLOSE CONTACT MONITORED BY THE BUILDING'S BMS SYSTEM TO CHANGE HVAC SETROINTS
WIDER TO REDUCE HVAC LOADS.

PV SYSTEM SHALL BE PRIORITIZED AND CONTROLLED/ UTILIZED TO FULLY CHARGE BESS SYSTEM IN MOST
EFFICIENT MANNERS TIME AS PRACTICAL TO TAKE INTO ACCOUNT ANTICIPATED SOLAR INSOLATION LEVELS.
BESS TO BE OPERATED TO LOWER MINIMUM XX% {USER ADJUSTABLE) CAPACITY LEVEL.

PMC HMI AND REMOTE DISPLAYS SHALL SHOW GRAPHICALLY THAT THE SYSTEM IS IN RESILENCY MODE
(INCREASED RUNTIME).

+  ALARM TEXTS AND EMAILS SHALL BE SENT STATING CURRENT BUILDING LOAD, CURRENT DURATION OF UTILITY
FAILURE, DIESEL FUEL LEVEL AND A CALCULATED ESTIMATED SYSTEM RUNTIME REMAINING BASED ON TIME-
OF-YEAR SOLAR INSOLATION, ANTICIPATED HOURLY BUILDING LOADS, CURRENT OPERATING MODE AND DIESEL
FUEL LEVEL.

MICROGRID SWITCHBOARD VENDER SHALL RECOMMEND AND IMPLEMENT OTHER OWNER AFPROVED PMC
CHANGES TO HELP OPTIMIZE RUNTIME.

Crid-Interactive Efficient Buildings

ul
N
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Integration

Microgrid 5 Stage Commissioning Process

To provide a clear understanding of what Schneider Electric means by Commissioning, please find five (5) levels of commissioning. This review is for discussion
purposes. Please note not all levels may not be included or necessary in every proposal/project. Please review the proposal and reference these definitions to
better understand the scope of work included for your specific microgrid project.

Responsible Party

Level 1
Factory Witness Testing

Level 1 commissioning normally takes place at the vendor’s facility prior to shipment. Factory
Witness testing includes the Customer/Representative traveling to the facility to witness tests
conducted to ensure that the equipment is performing to requirements.

Technology
Provider

Level 2 Level 2 commissioning is executed upon receipt of the equipment at the destination site. The General Contractor
Site Acceptance visual inspection is intended to confirm that the right equipment and quantities were received,
Testing and that the equipment was not damaged during shipment.
Level 3 commissioning takes place individually after each piece of equipment has been installed. | Technology
N The equipment startup includes verification of correct installation, as well as energizing the piece | Provider(s)
Level 3 . . . . . : :
Equioment Startu of equment to vallldate that as a s_tandalone piece of equipment, it f.unf:tlolns correctly. Scripts
quip P for testing are provided by the equipment supplier. If Level 1 Commissioning, the Factory
Witness Test, is not included in the project SOW, the testing at Level 3 replaces it.
Level 4* Level 4 commissioning is performed to verify that the connections, either hardwired or General Contactor

Interconnection Test

communication based, are operational. Verification of the system interconnections is necessary
prior to the start of the Level 5 commissioning.

Level 5*
Integrated Systems Test

Level 5 commissioning is testing of the overall integrated system being supplied. The test is of
the integrated system functionality of the equipment and controls associated with the project.
Creation of the test scripts is performed by the Commissioning Agent at the completion of the
engineering phase. Level 5 commissioning includes executing the test scripts that are approved
by the customer and/or their Commissioning Agent.

DER / MG
CONTROL and Cx
Agent working
together




Wsp 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 L | )
training

Supervision and control

Grid-Interactive Efficient Buildings

Schneider
ﬁ Electric
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Operator Intervention Planning

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...

ACTIVE

..are dynamic systems
rather than “set it and
forget” pieces of
individual equipment

Confidential Property of Schneider Electric

SYSTEM APPROACH

.require a systematic
approach to
troubleshooting

DYNAMIC

..are all about load and
source optimization - both
of which change seasonally

and over time

TESTING

..Sshould regularly be
tested in all
operational modes
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Integration
BESS Test

POWER (KW)

OST ENERGY 10/08/2023 TO 10/10/2023

150

100

OREGON
STATE
TREASURY

150

Energy From/To Grid

50
0
10/8/23 0:00 10/9/23 0:00
-50
-100 {
Energy Selling To Power Grid Battery Charging Battery Charging
From Generator From Grid
——Building Electricity Demand -—PV Generation
-150 ——Energy from Generator Battery charging/Discharge

——RBattery %

100
50
=
e
(5N
=
o
0
-
10/10/23 0:00&
E
[=a]

-50

-100

-150



\\\I)

Crid-Interactive Efficient Buildings

u1
~N

Integration

Team Structure = ____. Building Owner

Owner’'s Engineer

DESIGN TEAM SUB-CONTRACTOR TEAM
Architect
MEP Engineer MEP Subs
General Controls Contractor

LV / Technology
Engineer
Sustainability / Energy

BESS Provider
Microgrid Provider

Contractor

INTEGRATION TEAM
| Commissioning System
| Agent Integrator
OPERATING TEAM
SUPPORT CONTRACTS

Energy Management System
Measurement & Verification
Microgrid Operator
Extended Contractor Support

Tenant Facility Manager Asset Manager
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Microgrid 5 Stage Commissioning Process

EcoStruxture Service Plan Microgrids (aka: operator intervention Plans)

Features Essential Advanced A dE;:I::E d
Troubleshooting and Direct Access to Microgrid Technical Experts (Business Hours) — .
Diagnostics Phone and Email . .
Support to Break-fix on-site intervention:
. Services Level Agreement - max 8H*
Operations
Emergency Support Services Level Agreement - max 4H*
On-site intervention labor coverage . .
Repair Parts Parts coverage for remedial repairs for Schneider Electric assets . .
Parts . . . .
Spare Parts Spare parts purchased and stored on-site available for immediate
use
Electrical Equipment Continuous 24/7 electrical device monitoring including proactive
Monitor** Monitoring & Alarming technical assistance in case of alarms and automatically generated . .
reports
Sequence of Operations System functional testing to confirm operation of software, controls, .
. Test and assets
On-site
. Preventative Maintenance Annual inspection and testing of electrical distribution equipment
Maintenance plus one cycle of de-energized preventative maintenance . . .
Coverage on additional Preventative maintenance, emergency response and repairs on 3rd
assets party assets including Distributed Energy Resources and EV .
Chargers
Rest of System Owners On-site Rep Schneider Electric Field Project Manager supervision for vendors
Su pport onsite
Standard Operating Develop and document Standard Operating Procedures and
Procedure Development Emergency Operating Procedures for operations and maintenance

Confidential Property of Schneider Electric |

« 1-, 3, and 5-Year
options available

- All plans are
customizable

- Additional services can

be added

* Prior validation of
eligibility required
based on system
assets and location

**Currently only for
electrical distribution
assets
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The Business Case

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

EnergyTrust

of Oregon

ACT OF 2022
L & & & & 8 & 8 &

INFLATION

REDUCTION

Electric
& AFN
Building £

Pioneer
2 Solar

| . ; 3 i3 ’ :

£ oo FOT

® o .._‘ N d
regon DOE grant fully funds Ashland community resilience microgrid

The Oregon Department of Energy will fully fund a community resilience microgrid project to support critical infrastructure in the city of Ashland.

1 S

KNOWLEDGE s )
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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

CB6 Daily Load Profile Comparison

s,
.
e
"

Electricity (kW)

.
ot
..............

900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 7100 2200 2300 24.00

Hour in Day
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What's Next?

Electrical Infrastructure

Al
V2G

Other DER configurations & controls

VPPs
Others?

Advanced Distribution
Management System

Commercial & Residential

Power Consumers

pv magazine USA

Grid

V2G Unit

Electric Vehicle

nnnnnn

=0y

@ TOKA CHARGING STATIONS

L and

Electric Vehicle l
= :

Water Heater ;

High Voltage
Battery
[==] =as
|-=pehd
nit

Distributed PV

Battery Storage

aL
L] —
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