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POVIJEST LABORATORIJA:

POGONSKT LABORATORIJ

Laboratorij je utemeljen
1938. godine kao sastavni
dio proizvodnog pogona
Gradske elektriéne
centrale /GEC/ koja i
danas djeluje na istoj Od 2001. godine,
lokaciji kao Pogon nabavkom novih
Elektrana-Toplana laboratorijskih uredaja i
Zagreb. Prvobitna Uquenjem loZivog ulja uvodenjem novih
namijena laboratorija bila i plina kao energetskih metoda ispitivanja v .
je analiza napojne vode goriva, prestaje se s ponovo se uvode Pr‘OSIr‘enJe
o leileve o enellia analizama ugliena, a analize ugliena za H H
ugliena kao jedinog uvodi se pracenje potrebe rada Okr‘edITOCIJe na
e Ry svojstava tekuceg termoelektrana Plomin L di'l'acija kO kS
tadasnje elektrane. goriva. li2.

1968. godine P v k .
laboratorij se izdvaja |3 ocetak priprema
i iz Pogona EL-TO E ¥ A 28
" Zagreb i djeluje kao e Okf'eleOCIJLI
] ttj Centralni kemijsko-
3 tehnoloski laboratorij
Y /CKTL/ te obavlja
analize i za ostale
pogone u sastavu
Elektroprivrede

ProSirenje
akreditacije na
¢vrsta biogoriva

LABORATORILJ ZA TRZISTE

Analize otpada,
SRF goriva

Re-akreditacija

2016.

Akreditacija
dodatnih metoda
za ¢vrsta
biogoriva

Hrvatske.




STO PROPISUJE KVALI

BIOGORIVA?

HRVATSKA NORMA
HRN EN IS0 17225-1

Evrsta biogoriva - Specifikacije goriva i razredi - 1. dio: Opéi zahtjevi
(IS0 17225-1:2014; EN IS0 17225-1:2014)

ses - Part 1 General requrements

Soli] baofuets — Fusel SpecRicatons and
%0 - 017

Buropaka nerma EN 150 1722513014 ima status hrvatske nomme

HRVATSKA NORMA
HRN EN ISO 17225-2

Cvrta biogoriva - Specifikacie goriva | razredi - 2. di: Kiasifikaciia

TETU CVRSTIH

HRVATSKA NORMA
HRN EN 150 17225-3

Cvrata biogoriva - Specifikacie goriva | razredi - 3. dio:

HRVATSKA NORMA
HRN EN IS0 17225-4

Cursta biogoriva - Spec fikacijs goriva
drvne siecke (150 17223-4:2014; EN

1722543

4)

+arra g

maredi - 4, dist Kiasifikacijs

HRVATSKA NORMA
HRN EN IS0 17225-5

Evrsta biogoriva - Spesifikaciie goriva | razredi - 3, dioi Kiasifikacila
uso

‘ol ctuess — Ful speciicagons ang w1 5 Grace frewood

(150 172252014, EN 15¢ 5

Aras:
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HRVATSKA NORMA

HRN EN 1SO 172256

Cursta blogoriva - Specifikacije goriva | razred - 6, dio: Kias
nedrvnih peleta (ISQ 17225-6:2014) EN 150 17225-6:2014)
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HRVATSKA NORMA
HRN EN IS0 17225-7 sy

Specifikacije goriva i razredi - 7. dio: Kiasifikacija
wta (150 17225.7:2014; EN IS0 17225-7:2014)
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DRVNI PELETI

Table Z — Specification of graded wood pellets for industrial use

Property class, Analysis Unit n 2 3
method

Origin and source, L1Forest, planta- |11 Forest, plantation (1.1 Forest, plantation
150 172251 tion and other and other virgin wood | and other virgin wood
225-

virgin wood 1.2.1 Chemically 1.2 By-products and

121 Chemically  |untreaced wood rezidues from wood

untreated wood [ residues = processing industry
B

residues 1.3.1 Chemically

untreated used wood

Diameter, D b and Lengeh L+, D06,621 D066+ 1. D06,6% 1,
15017823 315<L <40 315<L<40 315<L<40
Accarding Figare1 D08,82 1, DOB.BL: D088 1
315<L 540 315<Ls40 315<Lg40
L1021 D10,10+1;
315<L540 315<Lg40
Di12,1221;
315<L<40
Moisture, M, W% a3 received, M10<10 M10510 M0 10
150 18134-1, 150 18134-2 wet basis
Ash, A,150 18122 - dry. 410510 ALS<LS 430230

ility, DU, | w-% i 9755DU<99.0 | 97.05DUS99.0 9655DUS99,0

150 17831-1
Fines, F 4,150 18846 w-% as received F4.0<40 F5.055.0 F6.056.0
Additives ¢ w-% as received <3 <3 <3
Typeandamount | Type and amount Type and amount
1o be stated to be stated 1o be stated

Net calorific value, Q, Ml/kg Q1652185 QIe52165 Q652165
150 18125 as received

Bulk density, BD {, IS0 17828 kg/m BD600 2 600 BD600 2 600 BD600 2 600
Nitrogen, N, 150 16548 wr-5% dry N03503 N0.3503 N0.650.6
Particle size distributionof | w-% equilibrated | 299 % (<315 mm) 298% (<3,15mm) | 297 %(<3,15 mm)
disintegrated pellets, basis 295% (<2.0mm) | 290% (<2,0mm) 285 % (<2,0 mm)
150 17830 asn%(q.amm] 250 % (<10 mm) 240 % (<10 mm)
Sulfur, 5,150 16994 w-S%dry 50.055005 50055005 50.055005
Chlorine, C1, 150 16994 w-5% dry €10.03 0,02 €I0.05 5 0,05 01501
As, 150 16968 mg/kg dry 52 2 $2
Cadmium. Cd. ISO 16968 mg/kg dry <10 $1.0 <10
Chromium, Cr, IS0 16968 mg/kgdry <15 515 <15
Copper, Cu, 150 16368 me/kzdry 520 $20 520
Lead, Pb, 150 16958 mg/kgdry $20 <20 $20
Mercury, Hg, IS0 16968 mg/kgdry <01 <01 <01

Zinc, Zn, IS0 16968 mg/kgdry £200 £200 £200

Arses

Table 2 (continued)

Table 2 — Specification of graded wood chips

Property class, Analysis Unit n 2 13
method

*C Should be stated Should be stated Should be stated

Ash melting i
CEN/TS 15370-1 4]

a Negligible levels of glue grease lml uther timber produnlon additives used in sawmills during production of timber and timber prod-
uct from virgin wood & chemical of the pellets are clearly within the limits and/or concentrations are too
small to be concerned Wlﬂ‘h

b Selected size D06, D08, D10 or D12 of pellets to be stated.

© Amount of pellets longer than 40 mm can be 1 w-%. Maxinmum length shall be < 45 mm. Pellets are longer than 3,15 mm, if they stay on a
round hole-sieve of 3,15 mm. Amount of pellets shorter than 10 mm, w-% recommended to be stated.

@ Atfactory gate in bulk transport (at the time of loading) and large sacks (at time of packing or when delivering to end-user).
e of additives to aid ion, del
corn flour, potato flour, vegetable cil, lignin).
F Maximum bulk density is 750 kg/m.

Eltis thatall (shrinkage starting (SST), (DT), hemi-
sphere temperature (HT) and flow temperature (FT)) in oxidizing conditions should be stated.

(e.z. pressing aids, slagging inhibitors or any other additives like starch,

Property elass, [Unit A B
Analysis method N 2 N 2
Normative Origin and 1.1.1 Whole trees | 1.1.1 Whole trees | 1.1 Forest, plan- | 1.1 Forest, planta-
source, withoutrootsd  |withoutrootsd |tation and
225 b b
S0 172z 113 Stemwood | 1,1.3 Stemwood | VIFEIRWo0d " |virginwood
X 121 Chemi-  |1.2.By-products
“'f;’-““‘“i '-1-:'-““‘“3 cally untreated |and residues from
residues residues ‘wood residues |wood processing
1.2.1 Chemically |1.2.1 Chemically industry
untreated wood |untreated wood 1.3.1.Chemically
residues residues 1 d
wood
Particle size, P mm to ba selected from Table 1 tobe selected from Table 1
150 17827-1
Moisture, M ¢, Wl M10% 10 M35538 Mazimum value to be stated
150 18134-1, MaEss
150 18134-2
Ash, A, w3 dry AlO=z10 Al15215 A3.0£30
150 18122
Bulkdensity, | kg/loose | BD1502 150 BD1502 150 Minimum value o be stated
9, m3 BD2002200 | BD2002 200
150 17828 BD250 2 250 BD250 2 250
BD300 2 300
Nitrogen, N, w3 dry | Notapplicable | Notapplicable N1.0$10
150 16948
Sulfur, s, w3 dry | Motapplicable | Notapplicable 50.150.1
150 16994
Chlorine, Cl, w3 dry | Notapplicable | Notapplicable Clo.os <0,05
150 16994
Arsenic, As, mg/ke | Notapplicable | Notapplicable 51
150 16958 dry
Cadmium, Cd, m:/ kg | Notapplicable | Notapplicable 520
1S0 16968 dry
Chromium.Cr, | mg/kg | Notapplicable | Notapplicable <10
150 16968 dry
Copper, Cu, mg/kg | Notapplicable | Notapplicable <10
150 16968 dry
Lead, Pb, mg/kg Not applicable Not applicable £10
SO 16968 dry
Mercury, Hg. mg/kg | Notapplicable | Notapplicable 501
150 16958 dry
Nickel, Ni, mg/kg | Notapplicable | Notapplicable <10
IS0 16968 dry
Zine, Zn, mg/kg | Notapplicable | Notapplicable <100
150 16968 dry
Table 2 (continued)
Property class, |Unit A B
Analysis method
v 1 | 2 1 2
Informative Net calorific M]/kgor Minimum value to be stated Minimum value to be stated
value, Q &, kWh/kg
1S0 18125 as
received

aExcluding class ' 1 1 7 Chave mavasinm mnnning ifmassan #n sisnane sanssminssineg afland anifnlansine has haon nead fop

the sequestratiol
or chemical proc

Table 1 — Particle size of graded wood chips

(mm), 150 178271

b Excluding class

€ Lowest possible
stated, Moisture

4 The bulk densit

€See Annex D frc

Main fractiona Fines fraction, Coarse fraction. w-%. |Max. lengthof |Max. crosssectional
5 ” - b,
(minimum 60 w-%), mm % (315 M) g o parnire,  |POTCles i mm ::aif:ﬂhz coarse
-action ¢, cm?
mm)

P16S[3.15mm<P<i6mm |<15% <6 % (>31.5 mm) <45mm <2 cm2
P315(315mm<P<31.5mm [<10% < 6 % (>45 mm) < 150 mm <4 ecm2

P455 [3.15mm<Ps45mm |s10% SlO%[‘»S]mm] <200 mm s 6 cm?

?  The numerical values (P-class) for dimension referto ugh the hole sigve

size (150 17827-1). The lowest possible class should ba stated, Only e class shall be spacified for wood chips

b Length 4 particles, which. i
Maximum 2 pieces of about 10 | sample may exceed the maximum length, if the cross sectional areais < 0,5 cm?,

e b

faiil ded ica le orth "
behind the set square and estimate the masimum cross sectional area of this particle wich the help of the cm-pattern.

aent




ZASTO ODREDIVATI KVALITETU
CVRSTIH BIOGORIVA?

Kvaliteta je prikladnost za upotrebu (Joseph M. Juran)
Kvaliteta je sprecavanje pogresaka (W. Edwards Deming)

Kvaliteta je udovoljavanje zahtjevima (Philip Crosby)
Kvaliteta je raditi dobro kad nitko ne gleda (Henry Ford)

1. Certifikacija proizvoda, kontrola proizvodnje i
procesa

2. Pojedinacno ili kontinuirano utvrdivanje
kvalitete (npr. zahtjevi kupca, poboljsanje
procesa proizvodnje)



CERTIFIKACIUSKE SHEME

13 CERTIFICIRANIH PROIZVODACA PELETA 1Z HRVATSKE
(Sto je vise od Belgije (5), Danske (1), Finske (0), Estonije(8),
Francuske (11), Irske (1), Slovenije (3), Slovacke (7), Svedske
(1), Svicarske (7), Nizozemska (1), Velike Britanije (8))

ENplus

Quality Certification Scheme
For Wood Pellets

ENplus Handbook
— Ispitno tijelo/ Laboratorij

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

Inspekcijska tijela: http://www.enplus-
pellets.eu/production/inspection-bodies/

Certifikacijsko tijelo
http://www.enplus-
pellets.eu/production/certification-bodies/

Part 2: Certification Procedure http://WWW.enpllJS-

Version 3.0, August 2015

pellets.eu/production/testing-bodies/

http://www.enplus-pellets.eu/downloads/enplus-handbook/national-handbooks/




CERTIFIKACIJSKE SHEME

1 CERTIFICIRANI PROIZVODAC PELETA IZ HRVATSKE

é pPa— ‘Shapes

I ]‘
. I

P ‘ 1 AL

C\ 34 Conpussen reqursmarns
Tavi
o - - o :
Prcon Fusl raquirements Certification Scheme
' .

Wood briquettes

DIN EN 149613

@

Certification Scheme

Wood pellets for use in small furnaces

DN CERTED = Alboinguase 56 « 11163 Barin

I accordance with

DIN EN IS0 17225-2 (A1)

Cijena certifikacije:

i e Cijena najviSe ovisi o lokaciji proizvodaca.

« 3000-4000 Eura godi$nje za proizvodaca u
Njemackoj

e Certifikat je potrebno svake godine
obnavljati.




PREGLED KARAKTERISTIKA(1)
bamaveR  lows

PRIPREMA UZORAKA ZA ANALIZU

* Razdjeljivanje

e SusSenje na 110°C do konstantne mase
(odredivanje ukupne vlage)

e Miljevenje

e Razdjeljivanje- homogeni i
reprezentativni uzorak




PREGLED KARAKTERISTIKA(2)
amavEAR  loms

DIMENZUJE (promjer i duljina) Q) )
(peleti i briketi)

=g —N N
T T
¢ Leem N

o e

Zarenjem u peci na
250—~>550°C do
konstantne mase

PEPEO

MEHANICKA 1ZDRZLJIVOST
(peleti i briketi)

Mijera otpornosti peleta ili briketa prema Sokovima ili

FINOCA ) -
(peleti) P.rosuavanjem roz

sito 3,15 mm
OGRIJEVNA VRUEDNOST

spaljivanjem u
kalorimetrijskoj
bombi

Potrebno je poznavati:
- CHNS, pepeo i viagu

10



PREGLED KARAKTERISTIKA (3)

NASIPNA GUSTOCA

(peleti i sjecka)
Masa koli¢ine goriva podijeljenog sa volumenom
posude pod odredenim uvjetima.

SADRZAJ DUSIKA

SADRZAJ SUMPORA

11



PREGLED KARAKTERISTIKA (4)

SADRZAJ KLORA
XRF spektrometrom

Razlaganjem mikrovalnom digestijom i

SADRZAJ SPOREDNIH | ELEMENATA U analizom na ICP-OES-u
TRAGOVIMA 4
(As, Cd, Cr, Cu, Pb, Ni, Zn) |

Direktnim odredivanjem
primjenom principa
termicke razgradnje,
amalgamiranja i atomske
apsorpcije.

SADRZAJ ZIVE

12



PREGLED KARAKTERISTIKA (5)
aravEAn  loms

- 4 karakteristicne temperature, do 1500°C
ODREDIVANJE TEMPERATURE
TALJENJA PEPELA

4 karakteristicne temperature:

e SST —temperatura pocetnog
skupljanja

e DT - temperatura deformacije

e HT — hemisferna temperatura

e FT—temperatura tecenja = !

14—

Im
1260 °C

Flgw

Figure 1 - Phases in the ash melting process (original shape = shape and size at 550 °C)

Slika preuzeta iz norme CEN/TS 15370-1:2006

13



PREGLED KARAKTERISTIKA (6)
aravEAR  loms

- Prosijavanjem kroz sita razlicitih otvora
VELICINA CESTICA

(sjecka)

Median value of the size distribution

3888

~waun
TE88

Cumulative particle share (%)
o B g

Particle size (mm)

Sumarski fakultet Sveucilista u Zagrebu
Laboratorij za biomasu
Prof.dr.sc. Zeci¢

14



Tablica: Usporedba rezultata ispitivanja razli¢itih vrsta ¢vrstih biogoriva

ZNACAJKE KVALITETE “ PELETI BRIKETI SJECKA

Mehanicka izdrzljivost

mas.% 6,4 2,8 -
(dostavno stanje)
Nasipna gustoca
e kg/m? 650 e 220
(dostavno stanje)
Gustoca cestica
. g/cm? 1,29 10 L —
(dostavno stanje)
Uku |
pna viaga mas.% 4,1 3,9 57,2
(dostavno stanje)
Sadrzaj |
=2 pep.e 2 mas.% 1,5 2,0 6,7
(suho stanje)
Hlapive tvari
. mas.% 81,2 81,8 77,3
(suho stanje)
Sadrzaj ugljika
. mas.% 50,0 49,6 47,4
(suho stanje)
Sadrzaj vodika
. mas.% 5,9 5,9 5,6
(suho stanje)
Sadrzaj dusika
. mas.% 0,2 0,14 0,4
(suho stanje)
Sadrzaj sumpora
mas.% 0,032 0,03 0,147

(suho stanje)
Ogrjevna vrijednost
gornja MJ/kg 19,87 19,60 18,79
(suho stanje)
Ogrjevna vrijednost donja

. MJ/kg 18,58 18,31 17,57
(suho stanje)
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