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MONNOYEUR SAS

‘ 1906 creation
. 3,3 Bn€ (2023 revenue)

‘ 90 years Caterpillar Partnership

‘ +9,000 Employees

‘ 23 countries

An entrepreneurial and diversified group

CONSTRUCTION ENERGY & POWER AGRICULTURE HANDLING RENTAL CONSTRUCTION SPECIALIZED
MACHINERY SoLuTions AND INDUSTRY SERVICES
CAPRRANNROR

DIGITALIZATION
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Vision

MOBILIZE OUR TALENTS AND EXPERTISES TO SUSTAINABLY
GUARANTEE OUR CUSTOMERS, WHEREVER THEY ARE,
INNOVATIVE AND COMPETITIVE SOLUTIONS, MEETING THEIR
ENERGY NEEDS AND SUPPORTING THE ENERGY TRANSITION
CGHALLENGES.
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Philippe MONNOYEUR

Groupe Monnoyeur General Manager



https://www.youtube.com/watch?v=bFwZY66cceo&t=1s

Eneria: Solutions & Turnkey EPC Contractor
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Smartgrid: Connecting on-site energy generation

Energy markets

Grid constraints € +  Spot market
Monitoring * Reserve capacity market
Control — RES generation / +  Imbalance market
B I * Hedging strategy
({: \ « Monitoring Forecasting
S Dynamic control
E - «  Forecasting

e

Monitoring g J
Dynamic control —— Storage EMS - Cloud based software

Forecasting

Back-up gensets

*  Monitoring
Actively steering assets
Cost savings calculations
Earning calculations
- * Reporting
*  Dynamic dashboard

Monitoring
Dynamic control

Optimization & Real time steering of assets on market prices
Energy Management Cloud Platform

. EV Monitoring . . .
Heat / cold generation (combination) - Dynamic control Connecting on site energy generation assets
n n Run at the lowest cost as possible
Fl Continue and automatic optimization
‘y @ 1 ()) Oo—0O Defined time periods

Unlock & Valorize Flexibility

Monitoring
Dynamic control
Forecasting
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Factor

Duck Curve - 2024

Residual Load Curve = Demand of electricity not covered by Wind & Solar
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Factor during peak hours is increasing through the years
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Up to 5 GW ramp-up needed in 5h time




Vermogen [MW)

Increasing Volatility: 2022 versus 2028
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Shift to Demand - Side Response

Paradigm shift

‘or/BRP.
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Future epicentre around the consumer

Generation follows consumption b Demand follows generation
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WKK & Flexibiliteit: Praktijk

¢ Engine Ratings

¢ Impact on Maintenance
» Maintenance Intervals: Continuous vs Flex Operation
» Maintenance Agreement: Continuous Operation

¢ Challenges:
> Start- Stop Cycles
» Part load
» Prequalification test
» “The Cost of Opportunity”

» Solutions: Adjustments & Conversions - Monitoring




Engine Ratings

Engine Parameter

#22 CAT

Dragster

Displacement

59L

59L

59L

Horsepower

245-290

750

7000

Aspiration

NA

Turbo Charger

Super Charger

Normal Top Speed

Time Between Overhaul
(km/miles)

>150,000 km /
>100,000 miles

~1000 km /
~620 miles

~1 mile

** 4.6 seconds per Y mile (400m)




Maintenance Intervals

Flex vs Continuous Operation

Flexible Operation

Continuous Operation

Less than 3000 operating hours per year
OR more than 1200 engine starts per year AND

OR ‘ess than 2 operating hours per engine start AND

Viore than 3000 operating hours per year

\ess than 1200 engine starts per year

more than 2 operating hours per engine start

1 | Eneria



Maintenance Intervals

Flex vs Continuous Operation

1 jaar of 4 jaar of 8 jaar of 12jaar of 16j of
J 4000h J 20000h J ] 40000h J

0 60000h  80000h
3000h 12000h 24000h 36000h 48000h

Tijdsopgave/ bedrijfsuren

E40 Maintenance

E50 Top-end overhaul
EGO In-frame overhaul
E/70 General overhaul
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Maintenance Agreements

Continuous Operation

¢ Long term CVA

> Full TM&R
» 10to 15 years
» 4000 to +8000 operating hours/year

+¢ Continuous operation
» Max. start-stop cycles in 24h

» Min. operating hours per startcycle
» Max. starts per year




Challenges

Frequent start-stop cycles
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Challenges

Frequent start-stop cycles

<2 starts/ day
3 starts/ day
>3 starts/ day

>3 hours/ start cycle
2-3 hours/ start cycle
<2 hours/ start cycle

Number of start cycles Running cycles average duration (hours) 0 o &

Day lan Feb Mar Apr May Jun Jul Aug Sep Oct Now Dec Day Jan Feb Mar Apr May Jun Ju Aug Sep Oct MNov Dec
Total 97 91 114 138 140 145 151 142 129 165 103 88 Total 2.69 4.87 3.54 2.62 2.21 2.48 1.96 2.15 2.60 2.10 1.96 3.75
1 0 3 2 7 9 7 2 4 3 7 3 2 1 NaM 4.00 9.50 143 133 2.00 4.50 2.50 2.67 2.00 0.33 7.00
2 1 1 5 9 - 6 3 4 9 7 5 2 2 100 1500 1.60 1.56 175 2.00 2.00 2.50 1.11 243 0.40 9.50
3 i 3 2 9 1 13 4 E n 7 2 3 133 2.00 3.00 144 2,60 1.23 0.75 1.80 0.91 0.14 2.50
< 4 0 2 6 - 3 5 1 12 4 4 < 175  24.00 9.00 1.00 3.75 2.67 280  12.00 2.08 0.50 4.00
3 6 0 0 E 6 3 6 7 3 3 1 3 150 2400 2400 260 267 2.40 2.50 1.7 2.00 1.00  19.00
6 2 1 3 4 12 3 5 4 5 - 8 1 6 700  21.00 5.00 275 1.08 6.00 1.60 1.75 5.40 2.50 0.63  14.00
7 2 2 - 4 0 3 5 4 - 5 2 1 7 1.50 7.30 2.75 3.75 NaN 5.33 4.00 1.00 3.00 0.80 450  19.00
8 2 3 2 5 3 2 1 9 3 & 2 1 8 0.50 7.00 9.00 280 433 1100 20,00 1.00 3.67 1.00 100  15.00
9 7 18 5 3 6 6 4 8 - 3 5 3 9 1.1 0.50 2.80 3.00 1.50 3.67 425 1.88 3.25 5.00 140 1.67
10 4 2 7 3 6 6 8 3 1 6 3 4 10 3.50 6.50 1.71 3.00 183 2.50 2.00 7.00 240 2.33 1.00 0.75
11 7 1 - 3 3 0 4 7 3 - 4 2 11 071 20.00 4.75 5.67 5.00 NaN 3.00 3.00 233 3.00 0.25 2.00
12 5 3 5 6 6 1 10 5 2 3 2 4 12 1.20 6.33 3.20 1.83 117 9.00 1.50 1.80 4.50 4.00 0.50 1.25
13 2 1 a 5 - 7 7 4 7 - 0 5 13 350 22,00 151 2.80 1.50 143 0.86 3.00 0.86 2.75 NaM 1.40
14 1 1 5 4 3 12 2 8 2 8 3 14 100 22,00 2.00 5.00 1.00 1.00 1.50 1.25 6.00 113 333
15 14 3 5 3 2 9 3 2 6 2 15 0.64 6.33 2.80 467 5.00 0.89 333 2.50 1.00 6.50
16 - 3 4 - 7 4 2 3 5 10 1 16 3.50 3.00 2.25 2.00 1.29 1.00 3.50 3.67 4.40 280 15.00
17 - B 5 6 6 3 5 6 3 4 17 2,00 3.67 1.80 1.50 0.50 1.00 2.00 2.33 2.00 1.25
18 14 - 3 3 7 5 3 8 8 5 4 18 214 3.25 6.67 0.67 143 2.00 333 113 213 0.20 3.00
19 i - - 7 7 2 4 3 10 1 4 19 6.00 2.50 2.00 1.14 0.71 9.00 3.00 1.67 110 1.00 3.00
20 & 3 5 8 2 3 2 9 5 B 2 2 20 533 5.00 2.00 438 0.50 4.00 1.00 1.22 1.80 4.33 3.00 7.00
21 H 3 1 3 7 3 6 3 3 5 2 1 21 5.00 5.00 3.00 267 1.29 5.00 1.83 233 433 0.80 7000 13.00
22 B 1 8 6 1 1 3 3 2 4 3 22 667 22,00 151 233 2400 22.00 1.67 3.00 1.50 3.25 3.00
23 1 1 3 5 - 5 5 5 - 3 3 23 17.00  18.00 4.00 2.00 3.25 2.40 0.60 0.20 2.25 4.00 4.00
24 2 2 2 5 - 5 4 B 4 1 24 1.50 7.50 3.00 240 175 140 0.75 4.33 225 19.00
25 5 3 & 3 5 5 5 12 2 5 2 25 340 2,00 1.50 267 2.20 2.80 2,60 4.92 5.50 1.60 2.00
26 2 3 &6 3 2 6 6 5 10 5 7 26 5.00 4.00 2.50 467 5.50 1.83 1.17 3.60 1.80 2.00 0.86
27 4 3 B 3 2 2 3 5 10 3 3 27 1.50 6.67 533 367 3.00 5.00 2.00 2.40 1.50 4.00 333
28 i 1 2 2 2 - 4 3 6 3 4 28 067  19.00 800 1200 1.50 3.50 2.50 2.60 117 4.67 200
29 1 2 8 6 2 1 10 - 3 4 29 0.00 8.50 1.63 183 4.50 14.00 1.30 0.50 533 1.75
30 4 - 10 1 6 3 - B 2 4 30 1.75 2.00 140 3.00 0.67 3.00 2.30 3.00 7.50 1.00
31 g 2 7 48 4 2 4 31 533 6.00 243 146 2.00 5.50 3.00




Challenges

Part-Load operation
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Challenges

Prequalification Test
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Challenges
"Cost of Opportunity” Maintenance & Lifetime

¢ Frequent starting

» More thermal load cycles
= |ncreased engine wear
= 1 start equals 3 operating hours

> Increased starter motor wear

¢ Fast Ramp up
» Increased thermal stress

¢ Part load
» High exhaust temperature: increased thermal load to SCR
> Lower fuel efficiency
» Increased oil consumption
» Lower oil production time




Solutions: Adjustements & Conversions

+¢ Adjustment of ramp parameterization
» Faster response

+«»» Conversion GPC to CAN bus control
» Faster response

¢ Increased standby heating temperature
» Less thermal load

¢ Replace hardware (turbocharger)
» Faster response

s+ Customer sensibilization

L)
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Monitoring

Customer Serial Year Last refresh : Last data date :
ENERIA - Flex Operation Analysis per CHP unit 5095 07/09/2025 07/09/2025
Number of start cycles Running_cycles average duration (hours) U o = g
Day lan Feb Mar Apr May Jun Jul Aug Sep Day Jan Feb Mar Apr May Jun Ju Aug Sep
Total 50 74 62 54 76 o7 61 44 0 Total 3.22 4.96 4.97 6.63 5.14 5.64 6.26 4.82 MNaN
1 0 0 0 3 2 6 2 2 0 1 NaN 1700 1800 533 200 200 600 1000  NaN
2 6 1 1 2 2 1 2 4 0 2 033 800 1100 600 400 2300 600 150  NaN
3 3 2 1 1 3 3 3 2 0 3 133 250 100 2200 433 467 300 300  NaN
4 0 4 2 1 1 2 1 4 0 4 NaN 275 250 2100 1200 800 1200 300  NaN
5 2 10 1 2 3 1 1 0 5 2500 000 1200 500 333 100 1600  NaN
6 1 3 5 1 2 4 3 2 0 6 000 133 560 000 550 200 367 600  NaN
7 3 1 1 2 2 2 1 4 0 7 267 1200 1300 1050 1100 450 900 375  NaN
8 6 4 1 3 2 6 2 8 133 300 13.00 400 350 183 650
g 1 5 1 1 4 1 3 9 100 340 100 1700 250 1400 3867
10 0 3 3 2 3 1 3 10 NaN = 3.67 467 1000 433 1400 567
11 1 4 2 8 3 0 4 2 1 400 425 750 725 533 2400 200  7.00
12 1 3 2 1 3 3 2 2 12 100 667 950 000 567 600 700 850
13 1 2 3 2 2 0 2 13 1700 700 500 400 1150 NaN 550
14 5 3 1 6 2 0 2 2 14 300 633 1100 267 800 1800 450 950
15 2 1 3 3 2 1 2 0 15 900 2200 233 567 550 500 650 100
16 0 1 1 1 3 3 2 1 16 NaN = 1000 000 2300 267 633 1000 000
17 0 4 2 1 2 2 a 0 17 MaM 4.00 6.00 23.00 5.50 6.00 24.00 MaM
18 0 2 5 0 2 1 1 3 18 NaN 1200 200 400 650 1500 1600  2.33
19 0 4 3 2 4 1 2 2 19 NaN 450 233 250 300 1500 350 450
20 1 3 1 2 4 2 5 3 20 200 467 500 500 400 450 220 200
21 1 2 2 1 5 2 2 0 21 100 45 700 800 180 200 350  NaN
22 1 1 3 3 2 2 2 0 22 900 700 367 267 750 150 650  NaN
23 2 4 1 2 2 2 2 0 23 300 350 600 600 550 650  7.50  NaN
24 1 1 3 1 2 2 2 0 24 200 800 600 1300 400 600 800  NaN
25 1 2 2 2 3 1 2 0 25 700 650 400 500 367 1300 950  NaN
26 2 2 2 1 2 3 1 0 26 700 450 550 200 700 533 2300  NaN
27 2 2 4 1 4 2 3 0 27 100 550 250 300 275 550 400  NaN
28 1 1 2 2 2 2 2 0 28 1100 2200 550 650 700 450 650  NaN
29 3 2 1 1 3 1 0 29 467 1.50 T7.00 16.00 2.00 14.00 MaM
30 2 1 2 3 3 2 0 30 8.50 500 350 233 367 450  NaN
31 2 3 3 1 0 31 500 2.33 6.00 1400 NaN




Conclusion-Q & A

Q&A




Eneria

THANK YOU FOR YOUR ATTENTION

Frank Steenhaut
BU Development Manager
Smart Grid & Storage

M. +32 477 22 16 58
fsteenhaut@eneria.be

www.eneria.be

Thomas Maebe
Customer Service Manager
Gas Engines & Cogeneration

M. +32472 18 57 10
tmaebe@eneria.be
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