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Grid

Crisis, contingencies, and
climate change

Global Energy Trends 2024
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About GridBeyond

We Transform Energy Into Opportunity For The Entire Ecosystem
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GridBeyond leverages the power of Al to help organisations capitalize on opportunities
resulting from the digital and energy transitions. We empower energy users, generators, fleet
operators, and renewable developers to uncover additional revenue streams, lower energy
cost, and drive sustainability.

Partners: S ~* © vum

Founded in GIObaI

201 0 Offices in the US, Canada,
Ireland, UK, Australia,

Load portfolio

Of batteries under contract

Employees Customers and partners
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About GridBeyond

We Transform Energy Into Opportunity For The Entire Ecosystem
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GridBeyond's timeline

2021
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Japanese expansion
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» S - _ 2020 Activation
#%'fﬂ “\\\\\\\\\\i\ — _ 2020 Global Cleantech
(i 2019 — _ 100 company
Countries where we have expanded Entering the US - @
market - 2018
Australia — _  GridBeyond is #1 Demand
2016 — _  forFFRservices Side
Series A funding -
rounds completed _ T 2015
Canada _ ~  Several seeds funding
| % 2014 — _  roundscomplefed | m
- nstallation
e EnergyConnect =
f‘J Japan platform launched _ T 2012
— _ Entered UK
! 2011 — _  market
; ﬂ E Expanded into - - Battery St
}\. urope energy management  _  — 2010 attery storage
a0 _—  Launched as
~  WireliteSensor @
\ Ot USA
g Metering
— N
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Services

Global

Offices in the US, Canada,
Ireland, UK, Australia,

Founded in

2010

®

Artificial Intelligence

@

Robotic Trading Load toli
Oad portrolio

Revenue Generation

@)

Monitoring

Of batteries under contract

@

Planning

160+

Employees Customers and partners
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Some of our Success Stories
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ISO Demand Response Services

Reserve Margin
MW (Supply vs
Demand)

1750 MW —

3000 MW —
3250 MW—

Without intervention, Demand Real Time
may outstrip Supply resulting in .
catastrophic network failure P”C“l;“?fhper
Supply Ceiling "
—$4,500

Sync Reserve - $140K

Economic - $220K As Demand gets closer to

Supply, Real-Time Prices
5CP or Cap- $32K increase towards exceptionally

high price levels

— ~$90

Value (per MW @ Dispatches

Service per Year) per year
Responsive Reserve
Service FFR (RRS FFR) A 1to2
Responsive Reserve
Service UFR (RRS UFR) 115K 1to2
Emergency Response $48K 1to 2
Service (ERS)
Non-Spin Reserve Service
(NSRS) $195K 20
4 Coincidental Peaks
(4CP) $70K 20

$90k from ERCOT Programs is equivalent to:
$900,000 in annual sales for a business with a 10%
Profit Margin

$1,800,000 in annual sales for a business with a 5%
Profit Margin
$9,000,000 in annual sales for a business with a 1%
Profit Margin




Where is your approach in the energy transition?
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Peak Grid CHP Day Ahead | Solar & Analytics &
Avoidance - Renewables o . Fleet
- Revenue Forecqstlng/ Energy Energy Emissions age .
& Predictive . e e .. . and CPPAs . Electrification
Analytics Services | Optimization Trading Storage Reporting
Optimizing Flexibility Path to Net Zero
Typical challenges
4% Reducing Cost 4% Enhancing Sustainability 47 Enabling Resilience 4% Grid Constraints
« Have you considered Real . )
Time Peak Avoidance? « How do achieve near term Science « Cost of resilience to « Peak Power
based targets? you? Requirements?
« Areyousureyou are )
maximizing the value from  ° How do I go about setting targets? « How much backup do « Delays? Charges?
your energy flexibility? What incentives are there? you need?

@ GridBeyond




Aim of today’s webinar

Climate change and net zero are key policy agenda items

Severe weather adds to growing concerns on the impacts
« Action from policy-makers is lagging behind
« Businesses have opportunities to make a significant difference

* But how can you realise these opportunities?

@ GridBeyond
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Accelerating renewables growth

* Global renewables capacity additions
could reach 550GW in 2024

* The passage of the Inflation
Reduction Act (IRA) is further
boosting availability of cost-effective
renewable power

* The grid presents some level of
obstacle
 ~1,300GW of new resources are

waiting to connect to power grids
across the country

50 | Other & net imports

Electricity supplied by fuel type, 1990 to 2022

Other renewables
Coal

Nuclear

@ GridBeyond



Backlogs

* In PJM there was more than 200GW of 250,000
renewables in the interconnecton e
queue as of September 2022 B
.......... ==

* Projects in the RTO region face an
average delay of nearly four years

* In November 2022, FERC issued an R //

order approving a proposal by PJM to e = I I

Gigawatt-hours (GWh)

replace its existing first-come, first-
served interconnection process with a
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cluster-based first-ready, first-served 2023 2024 2025 2026 2027 2028
a roac h I Existing resources Queued solar
p p Queued wind Queued offshore wind
® FERC |S aISO COﬂSlderlng mmmm Small solar forecast e RPS demand
i nte rconn ect|o N refo rm on a fed era | ------ Estimated renewable potential under IRA
level

Projected RPS-eligible renewable resource supply in PJM through 2028
Source: NRDC

@ GridBeyond
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Changing grid dynamics

 Hours of excess renewables and
nuclear are growing

* The duck curve presents challenges
for grid operators:

* Low (and in some cases negative)
midday prices reduce revenues of
thermal power plants

* The extreme swings exert additional
wear and tear on conventional peaker
plants

Exhiblt 1: PJM Queue Capaclty by Type of Generation and Status

Percent breakdown of nameplate capacity in PJM's queus with a signed ISA (left) and active in queue (awaiting signed ISA,
right). Total capacity in each category is displayed in parentheses.

. Ill.l"u. ‘
9%

Solar
[l Natural Gas
B Offshore Wind

B Wind
B Storage
0% 5896
Signed ISA (38 GW) Active (258 GW)
re * Source:
Source: RMI

The “duck curve”

P
A2

: V year
s < S %
% X y NN
N P — = ) / N 2
™
9
s .

Source: GridBeyond

@ GridBeyond



Day in the life - 2035

What is 'low carbon

What s the role of ~ HOWIS the system ;o\ ble

How does consumer participation

Does demand What is driving interconnection? ~ OPerated over the generation? reduce peak demand? What is the

follow renewable electricity demand Can a fossil-free day? | role of energy

supply? overnight? system remain / storage?
operable? £

ong-duration storage

Low carbon dispatchable, such as hydrogen ~ Short-duration storage
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Other renewables
Wind

Solar
Gas with carbon capture and storage (CCS)

Up to 80 GW of demand

Bioenergy with carbon capture and storage (BECCS)
Muclear

Source: Regen, National Grid ESO

@ GridBeyond
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& Power matching- 1 month example - Progressive Energy Strategy
<
(e)
S
Q.
| L3 o [ ]
_ 1. Grid Energy (April) ——— o 3. Grid Energy + Solar + CPPA Renewable | 80%
= 8.00 Non-Renewable | 66% 8.00 Non-Renewable ZOZA
g” 7.00 Hedged Energy 0% 700 Hedged Energy | 78%
= 6.00 6.00
g 500 5.00
®
o 4.00 4.00
=, 3.00 3.00
- )
= 2.00 2.00
@) 1.00 1.00
i}
IS
_é B Grid - Fossil  ® Grid - Renewable B Grid - Fossil ® Grid - Renewable ®m Solar ® CPPA - Carbon Free Energy
- |
5 °
. . + + + +
2. Grid Energy + Solar (1MW) 4. Grid Energy + Solar + CPPA + Battery
8.00 Renewable 36% 8.00 Load Renewable 83%
700 Non-Renewable | 64% 7.00 Non-Renewable 17%
6:00 Hedged Energy | 3% 600 Hedged Energy 83%
5.00 5.00
4.00 4.00
3.00 3.00
2.00 2.00
1.00 1.00
) ) ) B Grid - Fossil B Grid - Renewable
B Grid - Fossil B Grid - Renewable B Solar ® Solar W CPPA - Carbon Free Energy
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GridBeyond’ Optimisation Platform Snapshot 2

Realized and Forecasted Prices

Realized and Forecasted Prices

$/MWh

Revenue

Revenue

— RT Energy (Actual)

Cumulative Revenue: $ 34,000

In Thousands ($)

= RT Energy = Regulation Up
Trade Recommendations ©
Recommended RT Energy Offers ©

Qty/Price
+1
+2
+3
+a
+5
+6
+7
+8

+9

01:00 02:00 03:00 o4:

Service Type: RT Energy - ~ e o
No
[19:00 - 23/09/21]
Real Time
4> i s =
95% C: : $170 - §
B B ~ S s SO L S |
— 00 - 23/09/21]
Real Time
) 1 = Actual: $130/MWh 0K 1] 4
95% C : $110 -
RT Energy (Median Forecast) RT Energy (95% Confidence Interval)
== P L-e o
[16:00 - 23/09/271) [21:00 - 23/709/21)
Total Revenue: $ 2,700,000 Total Revenue (Forecasted): $ 2.700,000
¥ RRS-PFR: S 500,000 RRS-PFR (Forecasted): $ 500,000
8 RT Energy: $ 2.200.000 RT Energy (Forecasted): $ 2,200.000
Regulation Down RRS-PFR = RRS-FFR = RRS-UFR - ECRS Non-Spin
=33
= Offer Quantity (MW) = Offer Price ($/MWh) o

00 05:00

=

06:00 07:00 os:

Bid Bid v

00 09:00 10:00




Assess: PJM Site

@
2.
W
<
S
" Flexible Assets Energy Load Profile
= &
QD > T — ° °
%, %Fg{i m,_,___d;:i?: , . Lighting 25000 Average Daily Site Load Profile (Nov'21 to Oct'22)
= _ﬂ&‘; " 'j..’.'..., ; f
§ 2 LE IE ‘ Q 20000
— < 15000
é § 10000
g e oo | § -
o : : 2 minutes S 5000
0 Your Site(s) Name: o AL FFFFFFFFEE
Il Max Load: 19.42MW HVAC/Thermostat =8228888388888888888888¢8¢8
-3 O ~ AN N < 1D W ™~ 0 OO0 O Al N F 1N W i~ 0 O O A M
=88 Min Load: 11.56 MW TimeofDav oo
c:E)*' Average Load: 14.98MW %) @ =
Flexible Load (Phase 1): 4.00MW of Average Site Load Profile per Day (Mon - Sun)
Lighting/HVAC load Response Time: Within 30 25000
Flexible Load (Phase 2): Diesel Generator minutes 20000
retrofit. MW TBC BackUp Generators || = 15000 E—F
=
Applicable PJM Programs based on ; W % 1o
Flexible Assets: = o000
- Economic Dispatch (Energy) Response Time: Within 10 SFIRYRERSS SIS REFR eSS R AR
_ 5CP or Capacity minutes Monday Tuesday Wednesday Thursday Friday Saturday




Unlocking additional value by working with GridBeyond

= 4

Com Ed: Voluntary Load Reduction (VLR): $80K/year (based on
8MW)

Existing Services

Sync Reserve: $140K (Revenue)

5CP or Capacity: S72K (Saving)

GridBeyond Optimized Service Stack Economic Dispatch : $220K (Revenue)

Total Value/MW: $432K/year
(based on 4MW)
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Additional value generated through GridBeyond +$424K/year

Please note that the saving from Real Time Energy is based on a strike price of $500/MWHh. Please also note that existing services have been assumed based
on knowledge of competitor offerings.

By partnering with GridBeyond, MPEA could generate an additional $424K/year through a combination of revenue
and savings.

Our enhanced data science forecasting and automation capabilities allow for optimized stacking of DR with Real Time
Cost Avoidance which is the key to unlocking additional value in the markets.




() ° ° ° °
4 Optimized Real Time Cost Avoidance
5 . What Could | have saved in 2022?
8 Load/Price Forecast

Trigger Price Value Hours Dispatched
— MWh
) b/ 6 pm 510 Hours Annually
2 2500 Real Time Price- 1D $100/MwWh $126K/MW (5.8% Annual Impact)
ok eal Time Price- 1 Day :
3 2000 273 Hours Annually
@ $150/MWh $113K/MW (3.1% Annual Impact)
®
= 1500 200 Hours Annually
Q
E_ $200/Mwh $105K/MW (2.2% Annual Impact)
AN 1000 62 Hours Annuall
= ours Annually
= _ | 12 pm | | $500/MWH $85K/MW (<1% Annual Impact)
o 500 Trigger Price
S m ‘ ‘ | Please note these values are based on ERCOT RT Prices for 2022.
g O pilehdeldladelelalelalallalalalalalalalalalualalalalalalalalulalalalalalalalalaln |||III| |||||||III||||| | III||||IIIIIIIII
S W 00.00 " 22'45. How does this work with my energy supply
o) . . . apt production 2
=1 1800 Optimized Schedule: 1 day <chedules based on contract?
3, Real Time Price
F 16000 ([ ) Full Exposure to RT Market: GridBeyond works

14000 Index directly with the customer to generate energy
12000 savings. No REP involvement.
10000 .
Block & Part Exposure to RT Market: GridBeyond works
8000 ocC . . .
Ind with REP to generate customer savings on indexed
6000 NAaex MW volume.
4000 This 16 MW site would have saved . . .
2000 approx. $900K for avoiding real . Fixed Price: In PJM, Economic Dispatch rewards
time peaks over $500/MWh in 2022. Fixed customers with additional revenue even if they are

on a fixed contract
00.00 < 1 Day > 23.30 \. J

o
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Example site for 5MW data

Example Site: 5MW Data centre

» Introduction of Battery, Solar and CPPA decreases
carbon footprint from 66% to 16%.

» Fixed Energy costs increase from 0% to 80%
» Cost of Energy decreases by 40%

Energy Consumption Start of Journey Path to Net Zero
(MWh) (MWh)

Grid - Fossil Fuel | 29,200 | 7,096

Grid - Renewable | 14,600 | 1,918

Solar (On-site) | - | 1,703

CPPA | ] | 33,083

Battery = Yes

Total Energy 43,800 43,800

Carbon Free Energy 33% 84%

Fixed Hedged Energy 0% 83%

center - PNZ

Forecast of energy prices

40 33% - Carbon Free 82% - Carbon Free
-

Total Cost of Energy (c per kWh)

98% - Carbon Free

84% - Carbon Free

2030 2035 2040 2045 2050

= Path to Net Zero

@ GridBeyond

== Did Nothing
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EV fleet electrification considerations

Can | offset costs
through Balancing

Services revenue?

Is my current grid
connection enough
to charge all
vehicles?

How do | ensure my
electricity costs are
minimized?

EV Fleet

How do | manage
EV charging with
other energy
requirements?

Will my charging
infrastructure scale
with my EV fleet?

-

Electrification

Can onsite
renewable
generation reduce
life-time costs?

How do | manage the
conversion from diesel
to electric for charger
and EV battery sizing?

Can onsite

stationary battery
help minimize grid
import?

Challenges with EV Fleet Electrification

Sizing and planning charging infrastructure
Sizing/planning onsite renewable generation
Sizing/planning onsite stationary battery

Charge management — complex trade-offs

Fleet operation schedules vs. optimum
charging schedules

Grid Constraints

Generate revenue/savings from energy
flexibility

@ GridBeyond



Optimized EV depot power consumption

f

Load Flex Optimize — trade
EV Flex and MIC with demand or P EV Flex and MIC
on wholesale
Management battery storage and BM Management

S\, N *  EV and Load Flex

= « Buses typically connected to chargers from
w B Grid Canstraint - 7pm to 6am.

— (MIC) « EV batteries can deliver Flexibility Services to

=1 ~ earn additional revenue.

« Main priority is to ensure buses are fully
800

charged for morning routes.
* From 6am to 7pm, load assets such as HVAC,

200

4

I

Power (kW)
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= z lighting and heating, and stand-alone battery
o0 = Manage MICto | = assets can generate revenue in the market.
= minimise grid
— connection costs Managing Grid Constraints
400 — = v « A stand-alone battery can provide additional
= = capacity to allow for simultaneous charging of
— _— more EVs whilst remaining within the
200 = >0 Maximum Import Capacity.
= * Our onsite controls allow us to manage your
= _— load, battery and EV assets to protect your site
0 0 from ez(ceeding Grid constraints and paying
SR (A e e = = s slEl=lEls penalties.

mmm= Day Ahead E= Import profile E Import Profile @ Grid Beyond
EV Charging Lighting, HVAC, Heating




ViewPoint energy portal

Realtime quantitative Track your DR revenue
analysis of your site's streams and energy
Real Time Energy and GHG Emissions Dashboard consumption savings in one place

Consumption Summary Site Energy Flow Emissions Report @® MDMS (O DemoSite1 (O DemoSite 2

365% N 1932.4tCOe 966.21CO,
= |
48% { < & v )
58.6% N v 228.5K kWh 30.1K kWh 1199.0tCOe 733.4tC0 ¢
Emissions Summary

%
A

B —— —

624.4K kWh [} Y
¢ T
o]
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Deep dive into your Understand your
Ermisalons Suamary Net Emissions: 369.0K kgCO,e Blaciridty Contumption Utility Consumption: 366.6K kWh metered data to trOUbIe- Carbon fOOtprI nt
shoot problems (tCO2e)

TRTIIT

@ GridBeyond
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Funding your journey

Demand Response revenue can fund your
whole journey towards 24/7 carbon free
energy.

From powerful Al based analytics to turn-
key asset implementation, we can help at
every step of the way without any upfront
Capex.

We are helping customers across multiple
(ndustries to achieve their sustainability goals.

americoLo

TARMAC

A CRH COMPANY

Deloitte. the Wonderful company

ARYZTA

by
by 7 1\

y 1 1
4
/\\‘ l\ (Solar PV, EV Chargers)

A5 .
=

Corporate PPA Analytigs &
RECs Reporting

=
= ‘
. — EAD
(Energy Storage)

(Load Optimisation)

&
@ GridBeyond
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Transform energy into opportunity

Procurement
and trading

Advisory
& Financing

At GridBeyond we bridge the gap
between distributed energy
resources and energy markets

Our technology means every
connected asset, whether its
utility-scale renewables
generation, energy storage or
industrial load, can be utilized to
help balance the grid

@ GridBeyond



With Al-driven Peak Management,

you can efficiently manage peak
demand periods, ensuring minimal
expenses and maximising your overall
savings.

Ajunpioddo ojul ABisus wuojsuel; — puokagprio

Tools you can use or Tools we use to help you

A suite of software to maximise
profitability of your investments in
the energy sector - from planning to
optimisation, powered by Al.

Peak Grid CHP

Avoidance | peyenue | Forecasting/
& Predictive

Analytics

23

Services | Optimization

Optimizing Flexibility

Day Ahead Solar & bl Analytics & I
Energy Energy Renewables Emissions Fleet
: and CPPAs . Electrification
Trading Storage ({-Telelgdlgle]

Path to Net Zero
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Thank you

Any questions?

For more information, contact academy@gridbeyond.com

Want to be the first to know when new

academy resources become available?
Subscribe to academy updates at
gridbeyond.com/academy-subscribe




Biographical Information

Joseph C. Hayden, V.P. of Revenue
GridBeyond
2101 CityWest Blvd. Ste. 100, Houston, TX 77042
972-822-9341
joe.hayden@gridbeyond.com

Joe Hayden is the VP of Revenue for North America for Dublin-based
GridBeyond. He has lead businesses supporting the electric utility sector for
over 20 years and in demand response over the last 5 years during what he
terms the 4th major electricity grid transformation.

GB is the world’s leading technology platform for helping companies manage
distributed and flexible energy resources. The transition to a Net Zero
economy is driving significant change in the energy sector and GB helps
navigate the opportunities resulting from this transformation. From the rise
of renewables generation to the ever-increasing need for grid balancing
services that go well beyond traditional Demand Response. The result is a
significant requirement for scalable and real-time solutions to manage the
carbon friendly, energy system of tomorrow through an automated Al
controls-based grid services solution.

Joe will attempt to explain where we are in the transformation of the grid’s
generation makeup, how carbon reductions have made significant strides
balancing against reliability and resiliency challenges never seen before, and
certain to increase in severity and frequency over time.

Joe has served in leadership positions with Motorala, GE, Ercisson while
focused on the first high-tech industry, electricity generation, transmission,
and distribution. He resides as a native Texan and is a graduate of Texas
Tech University.
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