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Sisallysluettelo

Johdanto

Tekninen kuvaus — mita ja miksi tehtiin

Esimerkkeja kattilan FuelDiet ® jatkuvasta seurannasta

Yhteenveto
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Kummanko polttoaineen valitsisit?

Pb = 31 mg/kg DS Pb = 110 mg/kg DS
Cl = 3000 mg/kg DS Cl = 400 mg/kg DS
Ash = 18 wt-% DS Ash =1.9 wt-% DS

3 ©VALMET | 25 APRIL, 2017 / JSL Valmet ,



Production cost vs. technical challenge
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* The energy production cost split of a solid Challengerate antenance cost
fuel fired thermal power plant. fsk of unavailabilty

* For unit size of 80 MW, and annual
operating time of 8000 hours fuel cost is
about 9 MEUR (fuel price 14 €/ MWh)

4 © Valmet | 25 April, 2017 / JSI Valmet )



FuelDiet
Technical description
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Technical pilots

Utility CHP plant
165 MW,

130 bar

535 °C

Woody biomass, peat
CFB
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Industrial CHP plant

80 MW/,
92 bar
523 °C

Woody biomass, peat and mill
residues

BFB
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Utility CHP plant-fuel feeding system
Fuel flow tracking model

Fuel reception Fuel yard silos Conveyors Boiler Boilers Coal silo
day silos
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Consumption 80-200 m3/h
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Boiler FuelDiet # 1
Moisture, LHV

wet

Select snapshot time

| 26/02/2014 16:30:00

Fuel blend composition Fuel blend in boiler
Volume [m3] 253 Fuel type Source silo Accuracy
Moisture (forecasted) [wt-%a] 386 Kuori Kuori Goaod _ 159
LHV wet (forecasted moisture) [MJ/kg] 119 Metsitihdehake Turve Good - 40
Moisture (with full meoisture info) [wt-%] 407 Tehdas_muupuu Factory 33
LHV wet (with full meisture info) [MJkag] 1.4 Tehdas_poly Factory 23
Ash [wt-%] 1.85 Tehdas_vanerinsyrja Factory 0.0
N [wt-%] 0.42 i} 5 10 15 20
Na+K [wt-%] 013 wol [m3] &
5 [wi-%2] 0.03
CI [wt-%] 0.02
SICI [molar] 1.30 Select zoom range
CalS [molar] 13.13 12/01/2014 D0:00:00 [ 0} 2 | 27/DBM2014 23:50:59
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Boiler FuelDiet # 2
Ash, Cl, N, Na+K

Select snapshot time

| 2610272014 17:00:00 B
Fuel blend composition Fuel blend in boiler
Velume [m3] 254 Fuel type Source silo  Accuracy
Moisture (forecasted) [wt-%] 386 Kuori Kuori Good _ 158
LHV wet (forecasted moisture) [MJ/kg] 1.9 Metsatahdehake Turve Good [ 40
Moisture (with full meisture info) [wi-%] 407 Tehdas_muupuu Factory a3
LHV wet (with full moisture info) [M.J/kg] 11.4 Tehdas_pily Factory 23
Ash [wt-%] 1.65 Tehdas_vanerinsyrjd Factory 0.0
N [wt-%] 0.42 o 5 10 15 20
Na+K [wt-%] 013 wol [m3] &
S [wit-%] 0.03
CI [wt-%] 0.02
SICI [molar] 1.30

Select zoom range
11/01/2014 00:00:00 [

Cals [molar] 13.13
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Fluidized bed sintering risk tracking

10

Select snapshot time

| 10/08/2014 11:30:00

Agglo indicators Fuel blend in boiler

Fuel type Source silo  Accuracy
Volume [m3] 5.64 Metsitihdehake Kuori ceod [N '
Moisture (forecasted) [wt-%] 21.73 Turve Good - 0.7
LHV wet (forecasted moisture) [MJ/kg] 14.61 Tehdas_pély Factory 23
Agglo index 39.47 Tehdas_vanerinsyrji Factory L B
Na+K [wt-%] 0a7 Tehdas_muupuu Factory 0.7
SICI [molar] 1.57 o 1 3

vol [m3] &
Select zoom range
01/08/2014 D0:00:00 [ ':I p 1 08/11/2014 23:59:39
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Superheater corrosion risk tracking

11

Select snapshot time

| 2610272014 17:00:00 | 0
Corrosion indicators Fuel blend in boiler
Fuel type Supplier Source silo  Accuracy
Volume [m3] 254 Kuon Kuor I 155
Corrosion risk index (tertiary) 96.3 Metsitihdehake Turve - a0
Corrosion rate (tertiary) [mmiyr] 0.4 Tehdas_muupuu Factory 33
Lifetime (tertiary) [years] 3.1 Tehdas_pély Factory 2.3
SICI [molar] 1.30 Tehdas_vanerinsyrja Factory 0.0
Steam temperature (tertiary) 520 o 5 10 15
vol [m3] &
Select zoom range
D5/09/2013 10:00:00 Q D 31/08/2015 23:00:00
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Fuel moisture weekly overview
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Measured moisture % of fuel loads
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Load Name supplier= Avg. Fuel Moisture Min. Fuel Moisture Max. Fuel Moisture Distinct count..
Metsahake 03 414 a8 456 9
15 451 36.1 62.1 k]
25 382 26.8 432 12
&l 48.4 35.4 586 43
35 532 438 54.7 7
61 523 52 529 a
82 434 36.1 53 5
Turve 10 386 341 424 11
21 421 291 47.3 16
38 433 414 444 a
&1 446 418 458 14
A 453 433 47.8 66
-] 410 38.8 4.8 23
Kantomurske metsda 03 36.4 35.8 7 4
15 40.0 40 40 1
K] 294 28 299 3
35 38.8 36.6 413 23
Puru 15 548 548 543 2
20 54.8 54.8 54.8 1
21 57.4 6.3 61.1 [
36 57.9 57.8 57.9 1
41 54.9 52.2 58.1 5
Kutterin puru 29 13.9 10.3 223 8
Rankahake 61 383 351 528 [
82 38.1 375 386 2
Puru [ Kuori 15 58.6 575 59.6 12
Puru suo 20 518 5.4 59.2 5
Turvebriketti 20 Null MNull Mull 1
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Fuel composition weekly overview

Fuel compaosition Select Year
Load Mame Week 10 |2ﬂ15
et 055
Kantomurske metsa [ 2 Select Week
pury | 1 478 | week 10 |
Kutterin puru -431 U'
puru / Kuori [ 1,250
Rankahake [ 697
Turve. | ¢ 441
Puru suo - 634

Turvebriketti | 66

0K 1K 2K 2K 4K SK BK K 8K SK

Volume [ma3]

0K 2K 4K 8K 8K 10K 12K 14K 16K 18K 20K 22K 24K 26K 28K
Load Vol
Fuel volume, flow and energy content Fuel blend Peat, stump wood and recycled wood
Week 10 Week 10 Week 10
Volume [m3] 27,034 Volume [m3] 27,034 Peat [weight %:] 351%
Diry weight [f] 4 498 Moisture (forecasted) [wi- %] 441 Peat [energy %] 39.0%
LHV wet [MJ/kg] 9.8 Moisture (with full information) [wi- %] 439 Stump wood [weight %] 15.6%
Fuel energy [GWh] 6,135 LHV wet [MJ/kg] a8 Stump wood [energy %] 18.1%
Average boiler [MW] 122 5 [wit- %] 0.089 Recycled wood [weight %] 0.0%
Cl [wt- %] 0.022 Recycled wood [energy %] 0.0%
Ash [wt- %] 38
Measured values N [wt- %] 079
Week 10 SICI [molar] 465
Flue gas Moisture [%] 2255 CalS [molar] 406
Flue gas 502 [ mg/Nm3] 97.87 Na+ K [wt- %] 0.10
Cl corrored [mgim3] 0.008
Flue gas NOx [mg/Nm3] E3.61

N
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FuelDiet
Business potential

e
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Flue gas emission
management
optimization € /fon

I

Ash quality and cost
optimization ¢ /¢,

Short and long term
fuel supply and cost Plant daily operation, maintenance and Component lifetime
optimization €/MWh consumable utilization optimization € /ton optimization €/a

= Soft sensor based realtime FuelDiet enables to choose the "suitable” fuel and
production cost for the asset
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