Let’s talk
energy

Join the

Let’s Talk: En ergy System
Decarbonization



Let’s talk
energy

Join the conversation!

Disclaimer

This presentation and the information contained herein are provided without a prejudice basis and does not
constitute, nor should it be construed to constitute, legal advice or a guarantee, offer, representation or
warranty on behalf of Toromont.

The panel members will be offering suggestions to several possible customer scenarios. The answers given by
the panel members should be used as a guide.
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Let’s Talk: When to utilize Battery Energy Storage Systems
(BESS) over Uninterruptable Power Supply (UPS)
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Comparison of BESS and UPS Lets talk
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1. Energy Storage and release Energy Storage  CAT

for a Brighter Future

2. Purpose
3. Components

4. Application
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Battery Energy Storage System (BESS)

Energy Storage is a Key System Element

» Synergies with generator sets
Synergies with renewables
New market growth applications
Common Caterpillar tools and processes
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COMMUNITY

Small cities, Universities, Military
Bases

INDUSTRIAL
Heavy industries, Data centers

COMMERCIAL
Retail stores

OFF-GRID

Remote mines or oil & gas
production

UTILITY
|IPPs and/or small utilities

toromont.com




Applications

Generator set transient-assist

Enables highly-efficient lean-burn gas gensets to
operate in island mode

Enables shutdown of one or more gensets for fuel
savings
Enables high power quality on high transient loads
Renewable integration
Smoothing of intermittent renewables
Time-shifting of renewable energy for increased
renewable content
Grid integration
Time-shifting of energy for price arbitrage
Peak shaving with zero emissions
Facility back-up with zero emissions
Near-uninterruptible transition during grid outage
Ancillary services to grid (voltage/power factor,
frequency support)
Lower total cost of operation by “stacking” of
above applications
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Power Stabilization
Ride through Grid Frequency
Power Outages Regulation
days
seconas seconds
haours

Correct Transient
Spikes & Sags
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Let’s Talk: How can BESS EV Charging Curb Peak Power
Demand?
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http://www.organo.co.in/studio-posts/unlocking-the-power-of-bess-transforming-energy-storage
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Let’s Talk: What will it take to update existing standby
equipment to include renewable energy sources?
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Utility Connection
Load
Emergency Generators

ATS
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nvestigation

|l System Metrics

Design
Modute DC
Nameplate

Inverter AC
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Annual
Production

Parformance
Ratlo

KWh/xWp

Weather Dataset

Simulater Version

Ground Mount Array - South Side
{35deg) Revised

1317 kW

100.0 kw
Load Ratio; 1.32

182.3 MWh

1.384.19

TMY, 10km Grid, meteonorm
{meteoncrm)

8ab6c1dc12-d6b0%8IBR2-464bS 1 delf
2475pe5f8d

@ Sources of System Loss

rradiance: 0.1% \

@ Project Location
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-~ Reflection: 3.0%
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Clipping: 2.7%
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Let’s Talk: Natural Gas generators + BESS =
Diesel genset performance?
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Shabiion e Problem Statement:
|_| QD- r ~ B Toevaluate the performance of PGS1260s with Gas G3520 gensets for transient

o response characteristics.

T 3 { rs/cabl
ransformers/cables | block load

o

Given Site Configurations:

VFD/starters

e v 3x2MWNG gensets in parallel
 Tnutsal block load of 1.5 MW
 Total MW Large Motor loads

v NxPGSI200(N=1,23,.

1
N x PGS1260 - Motor load 2
1

1
1

Addidon of loads is sequential
1 I

1
- — Motor load 9

Site configuration |
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Test cases implemented:

I\Imle 4
 S.No. |[Required test cases | Load scenarios

1 |3xgensets + 1xPGS1260 |L.SMW step + 1 motor starting
"-h..nensels + 2XxPGS1260 1.5MW step + 1 motor starting
3xoensets + INPGS1260 1.5MW step + 1 motor starting

Mode 3

Required test cases
IXPGS1260
SMW step + 1 motor starting

PGEIEEG 1.5MW step + 1 motor starting

Submit your guestions to: energysolutions@toromont.com




A - B Ya @ . :
: 2lqe
Without i . %) G3520DSL + PGS1260 : Mode 4 PGS1260 : Mode 3 y
PGS1260 H "
Quantity Requiremen
¥
H{:;TS;:DSL 1 x PGS1260 | 2 x PGS1260 | 3 x PGS1260 1% PGS1260 |2 x PGS1260 |3 x PGS1260
Voltage dip (%) 10 14.47 6.52 NA® 12.73 8.80
LMW step Frequency dip (%) 5 6.90 3.05 NA* 3.08 1.70
load  |Voltage Recovery time (s)) 3 6.54 374 Not recovered| (.06 0.03
Frequency Recovery time
(5] 3 588 2.90 Not recovered 0,03 0.0]
motor Voltage dip (%) 10 6.15 503 17.57 9.57
starting | Frequency dip (%) 5 2,00 2.15 4,67 157 |
[J U Jud U ). erierdc 0 (] WLOTC 0 U
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Let’s Talk: How BESS can be used for fuel saving, peak
shaving, and carbon reduction?

Submit your guestions to: energysolutions@toromont.com
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e Solar/ Wind
primary source Generator 1 Generator 2

e BESS and electrical
stability

e Diesel Generators

* Fuel saving

Battery Energy Storage Microgrid Controller
(] Ca r b O n re d u Ct i O n shutterstock com - 1735917680 Image Source Pon CAT
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Peak Shaving energy
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g

e Utility primary source

é) )

 BESS Peak shaving,
& Backup power
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e Utility primary source
 BESS
e Electrical stability

* Transient Mitigation
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Thank You!
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