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ELECTRIC CONSUMPTION
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Transf. 1 Pulp; 10.10%

90% of water is
recirculated

DAF

Clean water

To atmosphere To atmosphere

Exhaust air Supply air

0
Supply air

Dry paper

Steam for
cyilinders!

Condensate

ZONA HOMEDA

MESA SUPERIOR
]

PRE-SEQUERIA SPEED SIZER POST-SEQUERIA

96.77% 876T% 86.77%

85.2%

HUMEDAD

Brown water 7 steam

3
'
/ Boilers

Super clean water

WWTP



STEAM CONSUMPTION
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MECIHMO systems
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Non-adiabatic equation:
Adiabatic equation In non-adaibatic case, equation (1) would go as:
au
q1h4 +%%+ Pspase + Q = qzhy = e v .
q1hy +1Q£F?)+ Pspase + Q = q2hy = (5)

V. (m3) = valve inner volume accessible to fluid = :
’rq)n’r, Signs of Py o and Q :

- Positive sign: some energy is gained by the fluid when its passes

of energy on the wall heat
Wat goe through the valve.

egative sign: some energy is lost by the fluid when it passes




nual percentage (%)

Biomass boiler 70,1%
Biogas boiler 6,4%

atural gas UMISA boiler 23,5%

Steam blogas  Steam blomass boller  Steam Matural Gas UMISA boller

STEAM PRODUCTION BY BOILER

Valores

B Steam biogas @ Steam biomass boiler

Afios (Fecha) = Meses (Fecha) ~

oct

O Steam Natural Gas UMISA boiler



The biomass boiler is fueled by wood chips sourced from
silvicultural operations.

he bag filters to operate effectively, the gases need to enter at
0 and 220 degrees Celsius. There's a safety valve in

Clean gas
5 ",




With the aim of better understanding the factory and its processes, only those connected to the

highest consumption analyzers were compiled (Depuration and Machine Head, Water and Treatment,
Vacuum and Aukxiliaries, Drive 1, and Drive 2)

Starting from incomplete Excel lists of motors from 2016 and 2022, the following steps were
taken:

Categorize the motors according to electrical lines (analyzers, transformers).
Physical Listing: Simultaneously, a physical listing of each motor in the factory was conducted.
Verify the physical list with electrical list and then with DCS to check if the motor are still working

Final verification by confirming data with the electrical team and maintenance supervisor.
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DAILY ENERGETIC ANALYSIS

Three days with similar characteristics are compared:

Average .
Gross Average ) . Actual total | Electrical
. . basis Downtime Rate . .
Production | width i . | consumption| ratio
weight {min) (m/min)
(kg) (mm) (kwh) (kwh/kg)
(gr/m32)

Cizjoojaone | sesizs | g | uoo | a0 | emo | wsases | oww |
osjoajzs | ssiso | som | ks | s | ees | e | oam |
o050 | semso | soer | wno | o | esia | s | 0w |
sojowns | sespo | et | ims | 10 | et | om0 | o |

Turboblower-1 (kwh) WWTP Sarria (kwh) Transf-1 Pastas (kwh)
12/06/2024 9710 18947 17393
03/04/2024 7429 19105 15698

26/05/2024 8582 17003 15389
20/04/2024 10254 16242

Lew.727 | cifference inconsumption(kwh) | e |  ww | om0 |

Turbo 1 evolucion junio sum (kw I'I_).
real consumption -
overconsumption (kwh)

new electrical ratio

+ Team work: Collaboration and communication



RESULTS AND DISCUSSION.
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5.70%
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Drive 2 Sarria; 8.20%

Transf. 1 Pulp; 10.10%
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DAILY ANALYSIS EXAMPLE

Actual total

Gross Production | Average width Average basis Downtime Electrical ratio
(kg) (mm) weight (gr/m2) (min)

KWW DN
10/05/2024 | 380 | 298 | 1450 | & | 144531 | 0392 |
10/04/2024
23/11/2023 | se320 | 279 | aso | 45 | asrs | 0393 |
16/09/2023 | 3601 | 2763 | 150 | 0 [ 147005 | 0398 |

consumption (kwh/kg)

All compressors activity
Turboblower- 1 consumption may evolution

1
"
o500 -EEE-
6000.0 o
01/05/2024 0. 2 0 ) 4 06/05/2024  07/05/2024 0 2
E p = May dala .
. 2 3 4 E 6 7 B L] 10

® Compresor-1 Sarria B Compresor- 4 Sarria Compresor-2 Sarria B Compresor-3 Sarria

Consumption (kwh)




In the daily reports from March 16, 17, and 28, an overconsumption
rbo Blowers 1 and 2 was observed
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Fixed price= 0.056 €/

% T2 over the total consumption

economic savings:
Before SP change, turboblower cost an average of:

11462 x 0,056 = 642 €/day
After SP change, the daily cost of turboblower 2 was:

7579 0,056 = 424 €/day

10% 642 — 424 = 218 € saved each day

0.0%
03/01/2024 03/02/2024 03/03/2024 03/04/2024 03/05/2024 03/06/2024

218 *x 7 = 1526 € saved each week

1526 * 4 = 6104 € saved each

From April until July it would be:

6104 * 4 = 24416 € saved during the project



Date report

WASTEWATERTREATMENT PLANT | ...
4/4/24 Overconsumption increased

vereansumerien 10/4/24 Factory stop sending solids to WWTP

Overconsumption by Accumulative
solids

eJssue Overview: 18/4/24 Stop Overconsumption
*Problem: Massive influx of solids to the WWTP.
*Cause: Failures in the DAF and pulp plants.
sImpact:
*Reduced methane generation.
*pH imbalance (6.0 instead of 6.9-7.0).

*Increased turbine speed (from 30 Hz to 43 Hz), leading to
higher energy consumption.

- S— *Actions Taken:
B iImproved DAF System Operation:
*Goal: Stop solids from reaching the treatment plant.
*Success: Achieved around April 13th-14th.
Ongoing Overconsumption:

«Accumulated solids continued to impact turbine
performance.

14/4/24




Date report Biomass boiler behavior

28/3/24 Bag filter problems

26/3/24 Official slow down for bag filter
problems

15/4/24 Stopped for changing bag filters

26/4/24 Working well

3/5/24 Feeding problems
Boges  Blomass bollr  Umisa G 6/5/24 Inspection of the filters

Steam mix through problems with biomass boiler
valve, leading to operational i !
Mitigation: /
*Boiler operated at minimum load to reduce air preg
YT |||| | filters could be replaced.
$ 0 o & S 9 S S Escalation:

|
A e ~ @‘“\'0 v T Y e;ﬁnpé‘iﬁiya"‘ & o s F\f{‘f 912, S
S o «Community Complaint:
*Smoke containing ash reached nearb
complaints.
*Response:
7 , *Filter replacement advanced by/15 days, resulting in shutdown
}\ \‘. g X from April 13 to April 26.
: # -Additional Shutdown:
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Valores

B Biogas M Biomass boiler @ Umisa GN

Dias (Fecha) ~

sacrifice chamber to keep Te=< 130°C

/ Clean gas

sInstallation Issues:
e . < *Some filters came lggse due to rushed installation.
. (>, 2 ,’S *Boiler required a sécond shutdown from May 7 to May 10 for
bt collector fter do - i e thorough inspection and proper installation.




BIOMASS BOILER
Poor month (april) 440459 | s | smsws | a7
CHANGE OF FILTERS cos o | s

Cost(£€)

Target Cost Diference (Target-Real) Different %
Poor month (april) 501502 940161 -438659

‘Investment & Savings:

*Bag Filter Cost: 56,080 euros.

*Planned Natural Gas Cost for June: 266,127 euros.

*Actual Cost Due to Increased Biomass Use: 160,098 euros.

*Savings: 106,029 euros.

*Economic Viability:

*Break-Even: Filters must last at least 5 months with performance similar to June to justify the invest

(target € — real €) * good months — (target € — real €) * bad month — bag filter investment = 0

(266127 — 160098) = x + (501502 — 940161) * 1 — 56080 > 0

(106029) = x — 438659 — 56080 =0

(106029) = x = 494739

x = 4,67



Valmet >

INFORME DE AUDITORIA

AUDITORIA DEL SISTEMA AEROTERMICO
HNOJOSA SARRIA MP4

R-23-014 (B-2013)

e Suciedad en la entrada al cambiador
vahos-aire, que provoca una
disminucién del caudal. Es necesario

proceder a su limpieza.

Fuelle de impulsion del ventilador
SM-320 roto, provocando fugas de
aire. Es necesaria su sustitucion.

PROJECT C0.230085.240 CUSTOMER: HINOJOSA PAPER
VISIT DATE: 15 January- 18 January 2024

Clean the air inlet of the heat recovery system
upstream the fans SM-319, SM-320 and 6PD14

12/39

Final

Js

05/2023
To atmosphere

Condensate

KADANT

Energy saving,
Drying capacity

To atmosphere

Since January 2023

After May 30, 2024




Average steam Difference % Difference %
(Gross Production maching Average Ratio (Tn average Summer value
(kg) consumption prod/Tn steam) \.‘ersuss%lmmer consumption normalized

(Tn/day) ratio VS summer
winter 2023 1/1a21/3 294805 516 1,832 20,4% 7.9% 1,08
spring 2023 22/3a21/6 306272 486 1,721 13,1% 1,7% 1,02

summer 2023 | 22/6a21/9 311622 478 1,521 0,0% 0,0% 1

autum 2023 22/9a21/12 254304 524 1,521 26,3% 5,6% 1,10
winter 2024 22/12a821/3 318297 608 2,262 48,7% 27,2% 1,27
spring 2024 22/3a6/5 354521 652 1,875 23,5% 364% 1,36

Average -
Steam total
Basis weight Gross consumption Ratio Steam/ Average T
(grfm2) Production production (Kg/Tn) Girona (2C)
(Tn/day)
{ke)
140 before 394691 645 1.64 18.0
140 after 397538 716 1.80 18.6
145 befare 325867 621 1.90 215
145 after 325404 671 2.06 229
145 before 365554 698 1.91 12.4
145 after 366728 671 1.83 22.3
165 before 354774 688 1.84 12.6
165 after 355270 643 1.81 229
165 befare 315161 645 2.05 11.9
after 321240 2.00 21.9
befare 368691 683 1.85 14.2
after 360779 1.91 21.7

Tn Steam / Tn Steam Summer 2023

Summer value normalized

winter 2023 spring 2023 summer 2023 autum 2023

winter 2024 spring 2024




Project Success & Energy Savings

| 4] Structured Approach:
*Daily energy monitoring — Early detection of overconsumption — Prompt corrective actions.
*Savings of minimum €24,000 — Covers 6 months of a trainee's salary in Spain.

Electricity Conclusions
* Energy Consumption Analysis:
Efficient: >385,000 kg production — ~1,450,000 kWh.
*Overconsumption: >149,000 kWh (target to stay below).
-/~ Recommendations:
*Maintain the lower setpoints for Turbo Blowers 1 & 2
Additional Analyzers: Needed in Ul, U2, and blower and centrifugues in WWTP

*DAF Solids Management: Reduce solids in water before treatment to lower oxygen demand.

Steam Conclusions
() Flow Meters Installation:

eInstall in pre-drying, post-drying, and Umisa boiler — Identify and prevent steam losses.
«[£] 1ISO 50001 Compliance:

*Recommendations align with standards — Supports EU subsidy requirements.
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