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Our purpose is to
empower all to
make the most of our
energy and resources
bridging progress and
sustainability for all

At Schneider, we call this
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The New Energy Landscape is powered by Microgrids
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Alocal electrical distribution network with Distributed Energy
Resources(DER): generation, storage, and flexible loads
interconnected and coordinated by intelligent management

systems...
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Microgrid use cases
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Microgrid Components
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Understanding Site Loads

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

25
+ Understanding mission objectives
Load
+ Assess existing assets - Shedding
- Load segmentation & prioritization Peak Load
- Load forecasting / energy efficiency S
. : = 15 Battery
» Impact/cost of power outages to installation = Storage
+ Energy resilience metrics § Solar PV
Q
* Energy resilience plans = 7
« System sizing & operational reliability
* Resource diversification Base
. T 4 : Generation
 Fuel diversification, storage, sourcing/production 5
+ Transition time needs
Emergency
* Network communications & operating center Loads
0

Example Load Segmentation Example Microgrid Delivery



The “stranded assets & loads” problem




The Story of Andover

Customer: Schneider Electric
Microgrid type: Facility, islandable
Location: Andover, MA

Capacity: 1.2 MW

Challenges
Energy reliability issues, aggressive sustainability
goals, preserve capital for R&D

Solution
Pre-configured microgrid solutions with site

optimization platform owned and operated by third-
Life is On...

party Collaboration with partners to develop real-world
solutions that enhance electric reliability, through use of
clean energy.

e [l 48 ©

Demonstrate how customers can optimize energy usage
while leveraging alternative energy procurement
(reducing upfront capital expenditures) for mission
functionality.

=V; BESS Industrial Gensets
Loads

Confidential Property of Schneider Electric Page 12


https://www.youtube.com/watch?v=DDi8I9IXg-U
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a Leaves infrastructure for Critical loads and Esse(ﬁeﬁx}]ds as-is (“if not broke, don’t
replace it”) 6(
* Harnesses spare genset capaci Qr%\%lr resource for ECC
* Spare genset capacity all Cﬁional Essential loads
* Loads relocated frg S%ﬂ%

Critical loads - — anou ta ge e‘\q

0)
Appro?cﬁ Amber lights:
* Requires contractor to move loads from original connection points into ECC
* Review life safety rating of ATS output to make sure rating is not compromised

Lifels On | Schneider
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Connecting It
All Together

LEleccric @ : g@?%es
Battery Energy 4% Design Assist

3a. Indoor Power ; ;
3b. Energy Block (Ba 4b. Consulting services

3c. All in one outdoor oft, 7ft) 4c. Sustainable operations

o


https://clients.sketchfab.com/schneider/ecc/index.html
230120 BESS Overview v17.pdf

Life Is On



- Afully integrated digital experience

oStruxure
ADMS

Distributed Q -7 - s Pe Energy
energy resources - Management
\gereratien and _ ~ System
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for emergency backup
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EcoStruxure VPP/Market Layer
DERMS Autogrid
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EcoStruxure Microgrid Advisor

Forecast and Optimize i
when to consume, produce, Store, or Sell Energy b

Y~ \ U
EcoStruxure Microgrid Operation

Ensure stability and reliability of energy supply \ s =
in all grid conditions

Power Meter, Circuit Breaker,
LV panel, MV etc.

Core offers of SE, ensure easy integration
and management of DER

\ X ¥
BESS, PV inverter, BMS,
EV chargers...

" (\0
o

e

Use or provide energy or flexibility
to the microgrid

G |

Software
& Tools

l

* DER sizing

* Power System
Engineering

ncing

= -._\6:6 (EaaS)

\0O

» Maintenance
plans

Design
Quote

Build

Install
Commission

Operate &
Maintain




Sequence of Operation

EcoStruxure Microgrid
Advisor Monitors

EcoStruxure Microgrid
Operation monitors

3

EcoStruxure Microgrid
Operation monitors

>

Economic
dispatch
optimisation

?(OQ%\ e

L

Start the Grid
Forming asset

e Eﬁf\%@&
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0“¥()e\8‘9§\(’ Stop the Grid-
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>

forming asset

E

Synchro check is
in action

Off grid

?(O % % Grid is back,

Grid connected

Eapfidential Property of Schneider Electric |

Connection to the
Grid, main CB is
closed

Sy

Economic
dispatch
optimisation

Grid connected



https://www.youtube.com/watch?v=YkN09Ui3eX8

Command and Control Architecture
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Manage island mode, transitions, and optimize DER when g%i tied

“CO
™ Og\e
EcoStruxure »

Microgrid Operation



https://clients.sketchfab.com/schneider/ecc/index.html

™ Cloud-based demand side energy platform
E CO Stru X u re that enables you to dynamically control on-site energy
resources and loads to optimize your

system’s performance.

Energy Demand
Scheduling Weather  market response

M I C rO g rl d AdVISO r systems forecast pricing  requests

EcoStruxure™
Microgrid Advisor

On-site

e\ O
generation & " Flexible 7
(renewable,~~Storage loads '

. conventional) , | "

Y ‘ . _ '


https://ecostruxure-microgrid-advisor.se.app/operation/32a1be5f5a4c345c015a60da9e2577c4/overview

ECC 800/1200
Typlcally used w/ 25-250 kW DER’s

Islanding for resiliency

Generator or Battery Storage as
anchor resource

PV usable while islanding or grid-tied
Load management

Multi-source management

Economic optimization of DER’s from
EcoStruxure Microgrid Advisor
800-1200 A bus rating

ECC 1?@?

Typl d
Islanding for resiliency

= Generator or Battery Storage as
anchor resource

= PV usable while islanding or grid-tied

= Load management G(\‘\J

* Multi-source manageme%
5 R s from

=  Economic optlmlzat!ﬁ
EcoStruxure Microgrid Advisor

= 1600-2500 A bus rating

w/ 100-750 kW DER’s

ok &

ECC (Engi

Used w/ a
(o] resmency

é g load shedding available with IEC61850

Customized Sequences of Operations, use cases,

load/source management available

= Customized protective relaying available

= Generator(s), CHP, Battery Storage or other DER as anchor
resource

= PV usable while islanding or grid-tied

= Economic optimization from EcoStruxure Microgrid Advisor

= Up to 5000 A bus rating

,gg W\Q Order)
nd type of DER’s

Life Is ®On



EcoStruXure Microgrid Flex ANSI

Microgrid solution for medium buildings | Available for Purchase: Q4 2023

Page 22

* EcoStruxure Microgrid Advisor: Remote
monitoring & Optimization

¢ Remote access

‘l‘!-!
A4

O\@QR lib. Cummins Genset + Brand agnostic hard
(\ wired / Schneider BESS / Solar Edge PV

* EcoStruxure microgrid opg(on \U
= Genset, BESS

* Maina
| Gensetto Grid -

c 5 /Open

v Genset as main anchor resource, BESS grid tied

v Closed transition from Genset to utility (Open Utility
to Genset), No transition between DERs ’(“
[ ad

A=\ ?}U

* QED2 based ECC (expedited lead time)

* 3000A iline, 3000A max sources,
1200A rest (max), 3000A IMCB

* Protection relay

* 65kA @480V, NEMA1/3R & P\C>O

* No utility entrance Q
* Mains — MasterPac V‘M\ ixed
controllable Qé
. ct P/H/J/L motorized

. Meterlng - Mains — MTZ embedded
metering, PV —PM5563, BESS — PM5650 in
Schneider BESS, Genset — Cummins
controls/Generic hardwired

Islandable

Energy cost optimization Sustainability

Easy to select, quote, @ kﬁ

and comm|55|g|1 { >

S P

Ne( |I|ence

Tested, Validated, Documented Shorter lead time

Compliance to latest standards

* PV (2CB, 15 inverters) — Solar Edge/ SM
Genset (1CB, 1 Genset)— PCC3
(Cummins), Generic hard wire@

1 BESS) — Schneider, Loads (Up
sheddable)

(" Target segments (>LSMW MGs)  TargetGTM
Qb

Energy as a Service

Education (Schools) Government offices

Grocery stores Laboratories Contractors
Shopping center Nursing homes Speufylr_\g engineers
Libraries Mixed use buildings System integrators

End users

Life Is (On Schnmder

Electric



All-in-One Enclosure BESS — Connection Ready

Fully integrated with inverters/batteries, cooling, output transformer, safety features & controls

Key offer details:

+ Tested and validated with EcoStruXure MG O tions/Advi
7 feet IP54 Enclosure (L x D x H mm): 2100 x 1300 x 2350 (shsﬂg/Ea,l\?A)val alec Wil EeosTaAte PeTaionSInevISsot

60 205 1 Make to order - 60kW BESS hybrid option

UL 9540 certified

Lithium-ion Iron Phosphate chemistry (UL9540A)

6000 cycIes/l&i{@h-year battery life (application dependent)
Battery ges shipped installed

available (PV plus battery input <AC
90 205 1 and DC coupled Options>). .
Lead Time~ 43 weeks .

O pabilities 105-150% (timescale dependent)
180 410 2 x 90 kW &ﬁ connections made up to 500kW
(~\ Dry pipe sprinkler system standard
20 feet IP54 Enclosure (L x D x H mm): 6058 x 2438 x 2896
o _ +  Optional
375 185321 111;127(,) 1 Make to order - shipping directly to customer . Deflagration venting
' site. (AC Coupled only) + UL listed Novec 1230 fire suppression
Medium 500 1147, 1434, 1 Lead Time ~ 43 weeks <
1720 . 86
> 500 > 500kW can be realized by connecting additional 20 feet enclosures in O\Og\

parallel up to 2MW. For example: 750kW/1720kWh ( 2 x 375kW/860kWh),

\\)
DMW/4588KWh (4 x 500kW/1147) 1@0‘(\

s N ™

Q DC protections, disconnect, fuses, and pre-charge
attery management system, battery racks, modules

O& I > PM 8K Series DIN rail meter

L
= Auxiliary power,

= Uninterruptible Power Supply (UPS) for controls

= Qutput isolation transformer, 4-wire output

=  HVAC cooling thermal management

= System controller with Modbus TCP interface

= Dry pipe sprinkler system

= Smoke, temperature, and humidity sensors

= Deflagration venting and explosion prevention system
=  Cabling bottom entry

L

20 ft L (W) D H

mm 6058 2438 2896 3 st warrenty / Lifels®n | Schneider

7ft  L(W) D H

mm 2100 1300 2350 PElectric
feet 6.9 4.2 7.7

feet 19.9 8.0 9.5




Transitioning to Sustainable Operations

Key Questions to Consider for Operations
Maintenance and Optimization

?(OQG

Page 24
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Designing for Function is Key

Greenfield vs. Brownfield Approaches

<\
S

Critical Loads
(UPS)

Essential
Loads

Non-essentia
Loads

Greenfield Og\%xisting installation

50 kW

100 kW

100 kW

Critical Loads
(UPS)

Essential
Loads

Non-essential
Loads

50 kW

100 kW

100 kW



https://schneiderelectric-my.sharepoint.com/personal/sesa657545_se_com/Documents/Desktop/New%20Interactive%20Slides/NEw%20MIcrogrid%20Presenations/ECC%20Approaches%20to%20Greenfields%20and%20Brownfields%20v11.pptx

s

\3“'
Complementary approaches,eéc)ﬁ\@ne size fits all concept

W * DER Point of Coupling
cO ?Oﬁ Substation ‘\69; . Solar PV
B - Battery Energy
Storage (BESS)
« Generator
 Combined Heat
and Power
* Fuel Cells
* Wind Energy

Substatlon D BT%

ICro tomatlon
gm@& Load Shed/Add,
rotectlon Metering,

Integration with Utility
SCADA

?(OQG

« Economic Optimization
* Building Automation

* Process Automation

« Energy Automation




Typical Electric Configuration with Backup Generator

Backup Generator

. Utility Service
Features:
Y

Main Switchboard » Standard breakers
)  No controls
 ATS to critical loads

UPS
|

Critical load 1
[ e ] Lifels On | Schneider
9Electr‘|c




Microgrid Ready Approach

Utility Features:
Service « Smart and electrically
Future  Future Future operated breakers
Fuel Celll Energy Future Backup  Pre-wired power and
Y Generator Storage PV Generator controls connectivity to

Microgrid Ready Energy Control Center !

generation systems

|r )} ------ ) W T ) ---------- ) « Main bus sized for future
|

|

|

loads and DERSs

* Pre-configured for

) } __________________ ) __________ ) __________ ) __________ ) _______________ _ ) islanding capabilities

- — — — 4 » Pre-configured for

UPS | rol
I - ] [ t ! ] E Clt'arge S E
M o * nergy managemet 1t

[ Critical loads ] * Island operations




Fully Resilient Microgrid

Fuel Cell/ Energy Backup
Utility Generator Storage Generator Features:

Service
. . « Smart and electrically
\YJ i operated breakers

« Power and controls

connectivity to generation

r g ; systems
) A D)

| 5

I

I

 Islanding capabilities
« Integrated controls

* Energy management
— « Island operations

UPS
| [ Essential Ioads] [Standard Ioads] [ EV Chargers ]
[ Critical loads ]
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Adding Microgrid to a Brownfield
No BESS, only Solar. ATS add-on

3¢

| ATS

derr )

[ Critical loads

] [ Essential loads ]

) ATS wWKECC. ‘L r\J\ quhIIthS

1 ATS is the anchor
[ ATS] e ) | resource
| | - Distribution added on
| load side

) ) | - Microgrid Controller

2+ 17, (DP scope).
I

[__
ot

[ Standard Loads Additional Loads ]




Traditional Architecture (simplified for Hospital)

i an i an Example (New Facilities)
[ — [ —] _
. Design per NEC

Y . Must use calculated loads
with minimal demand
factors

) ) ) . Load ends up twice as

much as actual “Used” load

| | . Generator ends up one

). . ) ) ) ) ) ) ) ) third or half loaded

| | . Current NEC calculated
| ' normal load of Example is

[ Normal Loads ] 1400KW or 14 w/sq. ft.
ATS
1 . Current NEC calculated
Life Safety emergency load of
loads Example is 1200KW
] [ g\ \%
ATS
Critical
loads
l |
ATS
Equipment

Fire-rated wall loads

ternal



Microgrid added to Traditional Architecture

“,\‘ [j ﬁ
~ Gas \/H/’\;‘
)

> D

l)--- ) D)) |)I

e e S EE

EcoStruxure
Microgrid for
Healthcare

Diesel

Normal Loads ]

ATS

Life Safety
loads

——1

ATS
_l_J

Critical
loads

Fire-rated wall

Intern

—l

ATS
S A

Equipment
loads

al
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Microgrid Design for Example

O
Assume 800KW is mqpﬁg’load for Example

0]
Design Micgg@ﬁground the 800KW maximum load

\\
Take 12?0KW and make it two 750KW gener‘g@@tg
have N+1 redundancy S DN

Add 50KW to 200KW microt r{:@(e@g\ﬁave N-1
generation capacity of at leaSt 800KW

Have Microgrid Energy Control Centers on both norma\x%
and emergency sides of power distribution system 0’\

N

Develop a sequence of operation that wgk@@ﬁsland
mode and can run the hospital




Microgrid added to Traditional Architecture -

There is no way in this 1] 1250KW Generator
XJ design to get the If max load is 800KW
== 750KW of spare generator load will

generator capacity to most likely be 500KW

normal loads or about 40% capacity

[ Normal Loads ] [ ]
ATS

I
Life Safety

loads
] [

[

e

Critical
loads

[~

Equipment
Fire-rated wall loads

Schneider

; I
Life Is On pneicer




Microgrid for Healthcare

|

n
—

Natural [—_
Gas iy
AV

)§m art

Diesel

) Smart
ECC

With tie between
normal and
emergency
boards we now
have path to
distribute
generator power

Life Safety
loads

ATS

Critical
loads

Fire-rated wall

) )

ATS

InteL

Equipment
loads

Aok

Schneider

i I
Life Is On pneicer




Disclaimer

Standard

IEEE1547 & 1547.1

UL1741, UL1741-SB
UL891, UL1558

NEC 705

NFPA99
UL3001* (evolving)

IEEE2030.5

IEEE 2030.7

IEEE2030.8
IEEE2030.9

California Rule 21

NPT

Standard for Interconnection & Interoperability of Distributed Energy
Resources with Associated Electric Power Systems Interfaces

Standard for Inverters, Converters, Controllers and Interconhéciich System
Equipment for Use with Distributed Energy Resources
Standards for Switchboards & Switchgear

Interconnected Electric Powei P-oauction Sources

Healthcare Facilities Code

Standarid for safety and performance of distributed energy systems

IEEE Standard for Smart Energy Profile Application Frotacol

IEEE Standard for the Srzcificaticn of Microgrid Controllers

IEEE Standard for the Testing of Microgrid Controllers

IEEE Recommended Practice for the Planning and Design of tha Jvicrogrid

Tariff document describing the interconnection, oparating, and metering
requirements for generation facilities to be;coiriecied to a utility’s
distribution system.

. Partial list only. Wide variety of nationakwstate & local regulations apply.

Establishes criteria and requirements for interconnection of distributed energy
resources (DER) with electric power systems (EPS), and associated interfaces.

Describes manufacturing (including software) & product testing requirements to
specify inverters more capable of riding through grid excursions and actively
managing grid reliability functions.

Supplements ANSI switchgear standards C37.20.1 and C37.51. Used in conjunction
with NFPA70/NEC.

Standard for busbar sizing

Covers aspects of giviergency power systems and associated testing in healthcare
facilities.

Covers DER system design, integration, and operation.

Defines the application layer with TCP/IP providing functions in the transport and
Internet layers to enable utility management of the end user energy environment,
including demand response, load control, time:ét'day pricing, management of
distributed generation, electric vehicles; ets:

Address functions at the microgrid system level (above the component control level)
to enable control functior:s to manage itself, operate autonomously or grid-
connected and seam’c:sty connect/disconnect from the grid.

Testing procgauies to enable verification, performance quantification and
coninakison of different functions of microgrid controllers

Rast practices for the planning and design, including system configuration, electrical
system design, safety, power quality monitoring and control, electric energy
measurement and scheme evaluation.

Rules for the performance, function, metering, and communications of generation
and energy storage systems




Code Compliance Microgrids in Healthcare Facilities

*Current Code Compliance for normal power

* State and local codes adhered to Og‘\es ‘Z’Z,";f;‘.i}",’;i‘;‘:?,‘,’f,ﬁ"
* System does not jeopardize the reliability of healthcare \\(\O\ h’ﬁiiﬁifn”{‘;,";’;’,

facilitate '(eo Sl
 Emergency Power separate from Microgrid G‘

* Code issues for Microgrids as an EPS (E

@£ CQ\Px\éwer

Supply) P‘
— NFPA 110, 99 & CEC co‘%e @git en around generators &
ATS (without redug@' \5 reliability of the emergency
system) O

*2021 NFPA 99 states: \J O;‘

“microgrids can be used as an EPS id desi Qi%‘}ufficient
reliability to provide effective facility operation consistent
with the facility emergency operation plan” — no criteria to
measure by to enforce

New Code Revisions Underway

Page 39

Q(OQ

ety

S

I@&ital Building Safety Board (HBSB) & Energy Conservation and Mgmt (ECM) White Paper
presented to OSHPD as guide for the adoption of a Microgrid technology to reduce or eliminate
the need to rely on generators as the source of emergency power
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Different Approach to Infrastructure Funding
Transfer risk and preserve capital for core business objectives

g™
0 Eeyasasewce
e rrr—

« Ownership risk associated with Iong,(ec. & * Energy management company

term performance of distributequ( providing system performance for
generation assets GO ¢0 resilienggy@®fficiency and sustainability
\O
« Use of intern%: @& | %competing with R éo‘((félgtomer capital freed up for core
cess equipment or \

fundin é@ﬁf business needs and priorities
u &a‘g%
. * . Industry-leading experts¥hanage

c -
«  O&M staffing skill needed to suppogﬁ P building and op &@%ystem

and optimize energy system » O
: s er(\\J - Long te(rgﬁ&%tract (10, 15 or 20 years)

* Annual O&M budgets a?é exposure to §L§Q®§ site to budget for specific
m

~long term energy cost increase . ‘500 2 ount of electricity
* Regqulatory risks related to eriergy and y o'\ = « Protected from financial, regulatory and
sustainability N(\Qe(" technical risks
\Y ' R
¥ Lifels On | Schneider

ﬁEIectric



Creating a different approach to sustainable outcomes

With Energy As A Service, you get the functional ene@ﬂy’\outcomes you need to run your business
with cost-responsible, resilient, and sustamabls\@@?g

< 0_0\\

©)

o°
o

AU
O\Ne. -~ O

il

& 4

el

o o %]
1

?(O\)

You get the energy

Capital is freed

ENERGY A?h-\ﬁ'ghVICE

S8

You agree to the

Our industry- Iead

)

We provide regular

outcomes you need up for core elps security of a long-term | experts des&%;% updates on your
to run your business business needs (&DT e control of contract (15-25 years), | own, resilience, efficiency
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Building out an advanced microgrid
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Microgrid Control & Load Management supporting 1,131 MW
<\

of distributed generation in the United States
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Microgrid Acronyms:

2\
Commons Terminology O\Og'\e?’
* DER - Distributed Energy Resource e( "GO‘(\(\
» Blackstart — The ability to prevent t@l@@ power through use of on-site power generation wé@"tﬁ\e main grid fails.

\
« Title 24 — Landmark CagﬁrrP&w that ensures that building construction and syé{ar(\@\s%gand installation achieve higher energy efficiency.
- PV - Photovob@,(wergy source that converts sunlight into electricity. e( "G
PO oW
Islanding — Process of attaching and detaching a system f@@h power grid. <\
eO
« Grid-tie — System dependent on the power grid querPe\r is connected to the grid and “follows” anothero\(g@%voltage and frequency

N

)\
« Grid forming: Inverter creates the voltage and frequency to become the “anchor” ‘99 and is able to form own grid
1%
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* CHP: Combined Heat & Power, or cogeneration P‘
o)l

* Anchor Resource: the reference source for voltage and frequency

« PV capabilities — Lacks the ability to black start on its owre(ﬁéjto low continuous output.

O
- Battery Energy Storage System (BESS) — Gener?’ri§g power and storing it in batteries throughout off hours to be used during peak loads or
power outages
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