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e 'J Challenges in the selection and design
stage of commercial energy storage




(i BRUK-BET'

ENERGIA a Construction of industrial and commercial

photovoltaic installations

Construction of photovoltaic carports with EV
charging stations

Professional consulting at every stage of the
investment (Ready-To-Build)
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() BRUK-BET®

energy efficiency

° System services and capacity market
Operation and
Maintenance (O&M)

0 Analysis and improvement of corporate



{) BRUK-BET'

ENERGIA

4 Mission and vision

Comprehensive offer for
improving energy efficiency

\_/\_>\7 T
Our mission is to increase the energy security and
financial stability of business entities through the Balancing
implementation of eco-friendly energy-saving services and DSR
technologies along with accompanying Energy
Management Systems (EMS).
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(W BRUK-BET RES structure in Poland
O
Power of PV installations and wind farms
2006-2024

2024 18 942 479

2023 17 163
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(i) BRUK-BET' RES structure in Poland

ENERGIA

Electricity prices and PV production
on July 18, 2024
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ENERGIHA

How to earn/save money

from an PV & energy
storage system?
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£ BRUK-BET" Demand analysis
o Defining needs and capabilities

Average daily energy flow profile broken down by days of the week [kWh]
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chart of real demand without PV generation
chart of distorted demand including PV generation




A2 BRUK-BET" Optimization of costs resulting from the DSO
ENERGIA (Distribution System Operator) agreement.

Entrepreneur's perspective.

DSO invoices Energy storage

SAVINGS
Contracted capacity Reduction of contracted capacity*

. Contracted capacity excesses . Energy buffer

. Price spread +PV - self-consumption

. Active Energy

. Reactive Energy . Reactive power compensation

. Up to 83% savings on capacity fee.

. Capacity fee

Avoided costs.



(LTSI SySTEM SERVICES — Grid perspective.

ENERGIA

Capacity Market Services

DSR- Demand Side Resp

The service involves the voluntary i
electricity consumption by compan
shifting of consumption time at the
the system operator.

Qualification for DSR:

Real demand reduction capability

$ 1MW = 200,000 PLN

Balancing Services

lead to the shutdown of instollotions.,,
grid, and even lead to a blackout. ylh_

Greater share of weather-dependent sources
in the power system

$ 1 MW = approx. 700,000 PLN
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ENERGIA

EMS- Energy Management System

The EMS plays a key role in the intelligent
management of an energy storage
system by monitoring energy flows within /
an enterprise, as well as performing a 1:‘;&‘
supervisory function using dispatchable 1’-‘5‘&\
power to stabilize distribution network \
parameters through the use of the

capacity market and balancing services.




fw BRUK-BET' EMS- Energy Management System

ENERGIA

Improvement of energy efficiency
(intelligent energy flow management)

+ly

# Supervision over energy
[ﬁ flow

Cooperation with the grid

operator
(capacity market and balancin
. services)%
.
- B e
Maximization of investment O%} Implementation of defined
profitability [ﬁ operating scenarios

Advanced monitoring of key system
parameters
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() BRUK-BET'

ENERGIA

Technical-Economic Analysis

What it includes and what benefits it brings to the investor:

Presents savings potential within the
ity market and

ba'ncing

Presents the optim |gw
ES power and capacity as w

expenditures, savings in the enterprise,
and the payback period/
S
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W) EﬁléKR'gFg Assumptions for Technical-Economic Analysis

Enterprise Parameters

Contracted capacity: 1600kW
Energy settlement: Market-based purchase
PV - current capacity 50kW
PV planned expansion: 900kW ) -~
Capacity reserve: 300kW/2h : I

.

[x] DSR ¥ —N\Z
[x] Balancing services -

B [x] Increase in self-cohsumption — SEE
- - I8 [X] Capacity fee reduction « \
- ' [x] Reactive power red ct L



Total daily consumption

WY :LUG:5g Demand Analysis

ENERGIA Determining the nature of the enterprise’'s operations

1 Annual energy flow profile Cat litter factory
Contracted capacity: 1600kW

FHiHH “ ~ vg“ Ll Energy settlement: Market-based purchase
— PV — current capacity: 50kwW
Date PV planned expansion: 900kwW
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WL d: 15 Demand Analysis

ENERGIR Determining the nature of the enterprise’s operations

Average daily profile by day of the week [kWh]
The facility's contracted capacity is 1600kW
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Individual days

—— Distorted average value Actual demand

Daily energy flow profile by day of the week



Demand Analysis
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ENERGIA

Total consumption on individual days [kWh/quarter]
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() BRUK-BET' Assumptions for ATE

ENERGIA

(Technical-Economic Analysis)

Enterprise Parameters

Parameters for ES (Energy Storage)

Contracted capacity: 1600kW

Energy settlement: arket-based purchase

Average min. demand. PV — current capacity: 50kW

Average MCKESIEN. PV planned expansion

ES selection for DSR
Power reserve:

ES selection for balancing services

Adopted RDN (Day-Ahead M

i

Winter/2h Sur



Component Factory

K BRUK-BET"

ENERGIAH

System operation simulation

Energy flow diagram

PV Production 856,5453 [MWAh]
Self-consumption 77,01% |659,6679 | [MWh]
To energy storage 8,24% 70,616 [MWAh]
Exported to the grid 14,74% |126,2613 | [MWh]

Import 5875,944 | [MWHh] - Demand 6558974 [MWh]
Own consumption 91,77% |5392,592 | [MWHh] 4 From the grid 82,22% |5392,592 ( [MWh]
Charging storage from the grid 8,23% |483,3524 | [MWh] From PV installation 10,06% |659,6679| [MWh]
Export 126,2613 | [MWh] From Energy Storage 7,73% |506,7141| [MWh]

Energy exported to the grid 100,00% | 126,2613 | [MWh]

Energy Storage

Storage charging 553,9684 | [MWAh]
Charging storage from PV | 12,75% | 70,616 [MWh]
Charging storage from the grid . 87,25% |483,3524 | [MWh]

Storage discharging 552,3184 | [MWh]
Own consumption 91,74% |506,7141 | [MWHh]
Energy loss in storage 8,26% 45,6042 [MWAh]

self-consumption rate > 77%

Energy storage arbitrage operation > 87%



Component Factory

K BRUK-BET"

ENERGIAH

System operation simulation

real time Energy market analysis

» :
Miesigc

Czerwiec 2025 v

Ceny RDN - tabela dzienna (dni x godziny)

Zielone =4 najtansz dziny w dniu, czerwone w dniu.

44547 427.13 409.46 408.62 427.51 441.61 417.47 392.77 140.30 33.34 -1.23  -21.23 -30.64 -6.25 -0.02 12.10 30890 507.68 514.25 504.94 525.02 523.89 4

2025-06-02  387.80 364.39 351.50 37474 389.01 408.09 506.13 54433 476.81 388.06 21941 16894 9729 83.03 147.20 348.71 41826 47999 72645 1193.58 186427 115845 ¢

2025-06-03 47728 46436 436.51 432.66 433.46 47839 | 55843 525.92 446.91 42566 373.52 | 264.96 243.01 22093 217.12 320.87 327.09 370.80 497.99 837.05 1473.37 880.89 4

2025-06-04 493.58 466.09 438.11 432.24 42436 418.39 | 510.18 483.83 423.77 284.93 1092 | -31.00 -2.39 22.02 86.18 199.38 339.82 439.59 504.32 652.28  859.74 64534 5

462,13 437.24 441.68 441.59 43491 446.57 489.11 528.81 489.81 444.35 354.77 244.43 217.34 213.83 285.61 383.46 438.86 448.56 507.90 659.38 912.18 686.68 4

2025-06-06  454.50 450.64 44731 44935 44795 44354 44314 409.82 41230 26036 14.44 0.75 4.44 5.83 -0.75 0.24  39.12 34640 58247 578.78 798.83 60481 S

2025-06-07 505.57 499.64 495.92 475.71 44511 433.10 442,11 439.95 405.62 31172 173.16 65.43 78.69 17848 339.15 415.02 43994 510.13 450.70 510.80  600.61 560.40 4

2025-06-08 | 41496 381.63 369.03 354.97 333.67 32523 29224 275.51 93.56 -0.71 -2.84 -1.55 | -2196 -28.53 -17.08  -28.47 -8.30 21549 365.93 418.76 468.34 438.15 4

79.35  78.03 3118 37.78 41.68 93.85 18430 210.75 7541 -0.59 -26.77 @ -40.04 -66.07 -70.93 -71.34 -3243 -3.71 148.14 411.08 | 513.82 T790.42 646.67 5
2025-06-10 443,18 43516 400.76 396.47 376.73 39514 42195 421.21 444.69 389.81 266.40 262.85 327.71 34649 398.34 447.53 48829 53335 662.15 795.69 961.00 630.23 4
2025-06-11 454.31 443,75 410.23 386.97 377.03 400.03 484.20 501.50 467.76 406.42 21396 13222 28.72 5.12 5.99 16.77 7466 316.72 45480 613.59 86338 705.15 5§

2025-06-12  440.80 439.06 435.15 426.74 407.26 42251 486.43 448.08 372.69 179.72 0.00 0.20 -5.79 | -14.93 -0.67 8.68 84.17 319.43 446.93 659.23  972.72 73565 AR ﬂ
| =]

Identify best hours window to charge/discharge BESS every day



Component Factory

K BRUK-BET"

ENERGIAH

System operation simulation

real time Energy market analysis

Selekcja 4 najnizszych i 4 najwyzszych cen energii (dziennie) + spready =

Spready dzienne Uirednienie do miesiaca
; Nt i spre
2024-06-24 00:00:00 3752325 1175.1125 T99.88 Czerwiec 2024 T08.2054 923.6457
2024-06-25 00:00:00 338.5875 1192.2625 853.675 Czerwiec 2025 685.1149 B85.3696
2024-06-26 D0:00:00 275.265 1181.645 906,38 Grudzien 2024 384.5056 444.8
2024-06-27 00:00:00 305.7225 1187.3275 881.605 Kwiecien 2025 594.369 T26.663
2024-06-28 00:00:00 452.9175 923.12 470.2025 Lipiec 2024 T22.5268 920.6248
2024-06-29 00:00:00 1682875 G643.8875 475.6 Listopad 2024 494.7443 607.5047
2024-06-30 00:00:00 -86.0275 484.0675 570.095 Luty 2025 328.7128 4028557
2024-07-01 D0:00:00 436.095 1222.69 786.595 Maj 2025 534.0627 T60.4232
2024-07-02 00:00:00 314.4425 862.195 547.7525 Marzec 2025 505.8339 596.0297
2024-07-03 00:00:00 375.2425 939.885 564.6425 Pazdziernik 202 479.1494 613.44

Pobierz raport RDN (tabela dzienna + spready) - Excel

Real time prices spread calculation between cheapest and most expensive hours every day.
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ENERGIA

February simulation chart

3000

2500



ion

lat

=
=
7))
-
O

O
O
| -
()
Q.
©
=
&
>
dp)
|
-
O
)
O
.._nlu
(7))
e
C
()
C
o
Q.
=
O
O

System operat

) BRUK-BET"

ENERGIA

July simulation chart
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(w BRUK-BET' Revenue summary
ENERGIA

Contracted capacity . Reduction is not recommended* Energy storage
Contractual power exceedances . Reduced 100% -22k. PLN
Active Energy . Arbitrage + PV self-consumption -282k PLN 1'5MW/3MWh
Reactive Energy . Reduced 100% -68k PLN
Capacity fee . Reduced 83% -250k PLN

System services

Declared capacity 1,05MW -265k PLN/year

6. DSR
Registered capacity 1,5MW —1,068M PLN/year

7. Grid frequency balancing

Savings + revenues = 1,955,000 PLN/year




£ BRUK-BET' [t estimate for works including
energy storage delivery

ENERGIA

Energy Storage System Components

Energy storage system with 3MWh usable capacity and 1.5MW

power 3845 500
Transformer station 720 000
Energy Management System (EMS) / hardware + software 100 000,00
Energy Management System (EMS) [ Services (commissioning) 9 000,00

Battery module system with 3 MWh
capacity in LFP technology with BMS management system
Number of duty cycles (10% — 90% SoC 0.5C) > 7200

Permissible ambient temp. -25°C to +55°C

AC/DC Energy Conversion “

Bidirectional power conversion module — 1.5MW 1

Energy Storage Housing — Freestanding “

Container housing 1

Comprehensive Implementation Service “

Configuration and commissioning 1

TOTAL 4 674 500 PLN
net



(i BRUK-BET'

ENERGIA

Return on Investment (ROI) calculation

Correction indicators based on the simultaneity factor

Service

power [ quantity coverage value
level

DSO arbitrage calculations 1 231377 PLN 90% 208 239 PLN
g c PV arbitrage calculations 1 51739 PLN 90% 46 565 PLN
e 21729 PLN 19 556 PLN
% % Peak Shaving - reduction of contractual power exceedances 1 90%
<° Reduction of reactive power fee 1 67732PLN  90% 60 959 PLN

Reduction of capacity fee 1 500 425 PLN 50% 250 212,50 PLN
.é c DSR services 1 265 255 PLN  100% 265 255 PLN
§ Ef_; DSR + 1 O PLN 0% O PLN
5 <—2 Revenues from the balancing market 1 1068 237 PLN 90% 961 413 PLN
:% ° *Revenues from Intervention Power Reserve 1 O PLN 0% O PLN

Return on investment calculation [years]: 3,38 Total benefits 1812200

PLN



() BRUK-BET®

ENERGIRA

Simple return on investment

Arbitrage,

Capacit
P y 1%

Market, 2

Investment value in BESS

aFRR activation, 0.8%
S 1,5MW/3MWh - 4 674 500 million PLN. *

LIS

from invoices =1,812,200 million

PLN Year Y
1 / o9
' ~ . aFRR 43%

L4

*Estimates based on Aurora Energy Research data



) BRUK-BET®

ENERGIMA

"

Piotr Stefarczyk -

Project Manager




